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1. MACIIOPT ®OHJAA OHEHOYHbBIX CPEJACTB

Hamnpasnenue moxrorosku 01.03.02 — IlpukinanHas MaTeMaTrka U HHGOpMaTHKa
[Ipodunse: [TpuxnagHas MmareMaTHKa U HCKYCCTBEHHbIN UHTEIUIEKT
JucuuruinHa: Yucnennvie memoost
Cemectpsl m3yuenwust: 7,8

dopmbl ipomMexyTodHO arrectanu: sauem (1 cemecmp), sx3amen(8 cemecmp)
IIpumeuanue: WMCNONB3yeTCs OAIIBHO-PEUTHHIOBAS CUCTEMA JUIsl OLIEHUBAHUS PE3YIbTATOB .

2. MEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUIA

2.1. KomnereHuMu, 3aKpenyiéHHbIe 32 I CHUTIIMHON

I/I3yquI/Ie JUCHUITIINHBI

K.M.02.05

CJICOYIOIINUX KOMITETCHITHI:

«YucneHHble METOABI» HalpaBieHO Ha (OpMUPOBaHUE

Konapr
NHIukaTopsl TOCTHKEHUS
KOMITIETEHIIUHA [lepedeHp TUIAaHUPYEMBIX PE3YIIBTATOB
KOMIIETEHI[UH COTJIaCHO
coritacao ®I'OC OIOII 00yYeHHS IO TUCIUTUINHE
(OITOIT BO)
1 2 3

YK-3 Cnocoben YK-3.1. Hemonctpupyer | CtyneH moipkeH 3HaTh: CriocoObl
OCYIIIECTBIISATh MMOHUMAHUE THUIIOJIOTHM W | B3aMMOJEHCTBHUS C yYaCTHUKAMH
COILIMAIBLHOE (dakTopoB  (GopMHpOBaHUS | KOMAH/BI B ITpoIiecce pabOThI HAJl
B3aUMOJICMCTBHE | KOMaH], JUACpPCTBA U | MPOEKTOM B 00JIaCTH YHCIEHHOTO
Y pEaIM30BBIBaTh | CIIOCOOOB COIIMAIBHOTO | MOJCITMPOBAHUS
CBOIO POJIb B B3aUMOJEUCTBHU. CTyaeHT I0JKEH YMETh: OCYIIECTBIIATh
KOMaHJIe VK-3.2. OcyiecTBiseT | B3aMMOJEHCTBUE C YYaCTHUKAMU

B3aMMOJICHCTBHE C IPYTrUMHU
YjeHaMM KOMaHJIpl, B T.4.
y4acTBYeET B oOMeHe
uHpopmanuel, 3HaHUAMU U
OTIBITOM.

KOMaHIbI B IIPOLECCC pa6OTLI Hanqg
IIPOCKTOM B 00J1aCTH YHCIIEHHOIO
MOJCJIMPOBAaHUA

CTy,Z[CHT JOJIDKCH MMCTh HaBbIKH pa6OTBI
B KOMAH/JIC B ITPOLIECCC pa60TBI Hazg

YK-3.3. Nwmeer OTIBIT | IPOEKTOM B 00JIACTH YHCIEHHOTO
ydyacTus B KOMaHIHOM | MOJENUPOBaHMS
pa0ore.
OIIK-2 Cnocoben | OIIK-2.1. Nmeer | CTyneH N0JKEH 3HATh KIIACCUYECKUE
UCMOJIb30BATh U NpeACTaBIeHUE O | METObI YUCIIEHHOTO PEIIECHHs CUCTEM
allanTHpPOBAaTh CYILIECTBYIOIIMX  0a30BbIX | JIMHEHHBIX alreOpanyecKux ypaBHEHU;
CYIIECTBYIOLIUE MaTeMaTUYeCKHUX METOAAX M | OCHOBHBIE CIIOCOOBI HHTEPIIOIUPOBAHUS
MaTeMaTH4YeCKue | chucreMax (GYHKIHS; OCHOBHBIE (POPMYIIBI
METO/IbI U IPOrpaMMHPOBAHUS, NpUOIMKEHHOTO BHIYMCIICHUS
CHCTEMBI MIPUMEHSEMBIX JUIs | UHTETPajoB; OCHOBHBIE (POPMYIIbI

IPOrpaMMHUPOBAH

pa3paboTKu W pealu3ainuu

YHCICHHOTO T PepeHIINPOBAHUS;
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us1 AJIsd
pa3paboTKu u
peanuzanuu
aJITOPUTMOB
peleHns
IMPUKITAAHBIX
3aaq

AJIITOPUTMOB pelieHus
MPUKJIAIHBIX 3a]a4
OIIK-2.2.  JlemoHCTpUpYET
yMeHue MPUMEHSTh
MaTeMaTU4eCcKue MeTOoAbl U
CUCTEMBI
MIPOrpaMMHUPOBAHUS JUIs
pelIeHNs IPUKIAIHBIX 3a7a4

OIIK-2.3. Hmeer HaBBIKH
pa3pabOTKu M TMPUMEHEHHS
AITOPUTMHUYECKUX "
MIPOTPaMMHBIX pEHICHUN

KJIACCUUYECKHE METO/Ibl PEIICHUS
HEJIMHENHBIX YPABHEHUHN U CUCTEM;
OCHOBHBIE METO/Ibl PEIICHUS 3a/1a4u
Ko 111 0ObIKHOBEHHOTO

T depeHInaIbHOTO ypaBHEHUS IEPBOTO
HOpsAJIKa KaKk B OJTHOMEPHOM, TakK U B
MHOTOMEPHOM IIPOCTPAHCTBE;
Pa3HOCTHBIE METO/Ibl PEIIEHHS KPAEBBIX
3a7a4 I OOBIKHOBEHHBIX

g epeHInaIbHbIX YpaBHEHU BTOPOTO
MOPsIZIKA; PA3HOCTHBIE CXEMBbI JJIs1
OCHOBHBIX YPaBHEHUI MaTeMaTH4eCKOn
Gu3uky.

CTyneHT A0JKEeH yMETh IPUMEHSITh
METO/Ibl YUCIIEHHOTO aHaIu3a sl
pelIeHNs IPUKIAIHBIX 3a1a4, TUCATh
KOMITBIOTEPHBIE IIPOIPAMMBI,
peanu3yronue 0OCHOBHBIE AITOPUTMBI
YHUCIIEHHBIX METOIOB

CTyneHT HOKEH UMETh HaBBIKH
IIPUMEHEHHS aITOPUTMOB YU CICHHBIX
METOJIOB

OIIK-3 Cnocoben
MPUMECHSTH U
MOAU(PHUIIMPOBATH
MaTeMaTHYeCKHe
MOJICIIH JISt
pelIeHHs 3a/1a4 B
o0Oiactu
npoheCCUOHAIIBH
0i1 IeATeILHOCTH

OIIK-3.1. Umeer
MpezicTaBIeHNe 00 N3BECTHBIX
MaTeMaTHIEeCKUX MOJIESX,
MIPUMEHSEMBIX JIJISl PeIIeHUs
3a/1ad B 001acTu

npod eccruoHaIbHOMN
JeSITeTbHOCTH

OIIK-3.2. IemoHCcTpUpYET
YMEHUS MPUMEHSTh U
MOTU(PHUITUPOBATH
MaTeMaTUIeCKAE MOIEIH JIJIs
pelIeHus IPUKIaIHbBIX 3a1ad
OIIK-3.3. Umeer
MIPaKTHYECKUH OITBIT
MIPUMEHEHUS 1 BBITTOTHEHUS
MO (UK
MaTEMATHYECKUX MOJIENEH
LISl pELIEHNS TIPUKIAIHBIX
3a/1a4y

CTyneHT A0JKEH 3HaTh OCHOBHBIE
METO/Ibl YHCIICHHOTO PEelIeHUS
BBIYHMCIIUTENbHBIX 3aJ1a4 B 00JIaCTH
MaTeMaTUYECKOTO MOJIEIMPOBAHUS
CTyneHT A0JKEeH yMEeTh IPUMEHSITh
METO/Ibl YHCTICHHOTO PEeLICHUS
BBIYHMCITUTENBHBIX 33]1a4 B 00J1aCTH
MaTeMaTUYECKOTO MOJIEIMPOBAHUS
CTyneHT H0JKEH BIAJCTh
HABbIKAMU YHCJICHHOTO PeUICHUS
BBIYHUCIUTENBHBIX 3a7a4 B 00JIaCTH
MaTeMaTH4eCKOTO MOAEIUPOBAHUS




MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas

MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u

uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

crp. 5

3. COAEP)KAHUE OHEHOYHBIX CPEACTB 1O IMCHUIIVIMHE

3.1 Buabl OEHOYHBIX CPEACTB

KonTponupyemsbie | Cemec [Homep HaumeHnoBanne
Kon, naumenoBanue | IlepedeHb INIaHMpPYyeMBbIX Tembl/ Tp [3a1aHHU OLICHOYHOT' 0
KOMIIeTEeHIIUH pe3yJbTaToB 00yYeHHMs 0 | pa3feJibl (HoMep U | cpencTBa
corsacHo ®I'OC JUCIUTITHHE Ha3BaHuUe pasjeJia
u3 PII /I n.2.2)

3uars Kiaccuyeckue meronsl | Paspen 1. Uucnennsie | 7 Kommoxsuym 1

YUCJICHHOT'O PELICHUS CUCTEM | MCTOABI peleHus

JIMHEHHBIX anreOpanyecKux 3anad JIMHEHHOH

YPaBHEHHUI; OCHOBHbIE anreGpsI

OIIK-2: Cnocoben
UCIOJIb30BaTh U
aIanTHPOBaTh
CYILECTBYIOLIHE
MaTeMaTHYeCKHe
METOZIBI 1 CHCTEMBI
[pOrpaMMHPOBAHUS
JUIsl pa3paboTKu U
peanu3anuu
AJITOPUTMOB
pelueHus
OPHUKITAAHBIX 337189

OIIK-3: Criocoben
NPUMEHATD U
MOoAU(HUIUPOBAT
MaTeMaTHYeCcKUe
MOJIEIH IS PEIeH s
3a/a4 B 00J1acTH
podeCCHOHATEHON
JeSTENEHOCTH

CIIOCOOBI MHTEPIONINPOBAHUS
(YHKIIMS; OCHOBHBIE
(hopMyITbl TPUOITMIKEHHOTO
BBIYMCIICHHS] HHTETPAJIOB;
OCHOBHbIE (pOpMYJIBI
YHUCIIEHHOTO

i depeHMpoBaHs;
KJIaCCHYECKUE
METOJbIpEIIeHHS
HEJIMHEUHBIX YPaBHEHUHN U
CHCTEM; OCHOBHbIE METObI
pemenust 3amaun Komm s
OOBIKHOBEHHOI'O

i dhepeHInanTbHOro
YpaBHEHUS IIepPBOTro MOpsAKa
KaK B OZHOMEpPHOM, TaK U B
MHOTOMEPHOM HPOCTPAHCTBE;
Pa3HOCTHBIE METOABI
peLIeHns KpaeBbIX 3a1a4 s
OOBIKHOBEHHBIX

Qg depeHnrnaTbHBIX
YpaBHEHUI BTOPOTO MOPSIKA;
Pa3HOCTHBIE CXEMBI IS
OCHOBHBIX YpaBHEHUU
MaTEeMaTHYECKOH (HU3UKU.
YMeTh IPHUMEHSATD METOIbI
YHCIICHHOTO aHaJIN3a IS
peLIeHUs IPUKIIAJHBIX 32129,
IcaTh KOMIBIOTEPHBIE
MPOrPaMMBI, PEaTTH3yIOIIUe
OCHOBHBIE aJITOPHTMBI
YHCIICHHBIX METO/I0

VImeTp HaBBIKW IPUMEHEHHS
QJITOPUTMOB YHUCIICHHBIX
METOIOB

3HaTh OCHOBHBIC METOJBI
YHCIICHHOTO PEeLICHHS
BBIYHCITUTEIBHBIX 33714 B
00TacTH MaTeMaTHYECKOTO
MOJISTTHPOBAHUS
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YMeTh IPUMEHSTh METOBI
YHCIIEHHOTO PEIIEHUS
BBIUHCIIUTENBHBIX 33134 B
00J1aCTH MaTEMAaTUYECKOTO
MOJIETUPOBAHMS

Brnanets

HaBBIKAMU YUCIIEHHOTO
PELIEHHUS BBIYUCIUTETBHBIX
3a7a4 B 001acTH
MaTeMaTUYECKOro
MOJIETUPOBAHMS

3natb: CriocoOsl Pasnen 1. Yucnenusie | 7
B3aUMOJICUCTBUS C METOBI petieHus
YIaCTHUKAMH KOMaH/IbI B 3a1a4 JIMHEHHOM
nporecce paGoThl HaJl anrebpe!

MPOCKTOM B 00JIaCTH

YK-3: Crnoco0eH | YMCIEHHOrO MOJIETUPOBaHHSI
OCYIIECTBIISAT YMeTh: OCYIIECTBISTh
COIIMAJIbHOE B3aUMOJIEHCTBHUE C
B3aMMOJIEHCTBIE M | yYaCTHMKAaMH KOMaHJIbl B
peasM30BbIBaTh CBOIO | MpoLiecce padoThl HA

pOJIb B KOMaH[Ie NPOEKTOM B 00JIacTH
YHCIIEHHOTO MOJEIHPOBAHHUS
Nmers HaBBIKK pabOTHI B
KOMaH/I¢ B MPOLIECCE PadOThI
HaJl IPOEKTOM B 00J1acTH
YHCIEHHOTO MOJICITPOBaHHUS

Komnmoksuym 2

Paznen 1. Yucnennsie | 7 1-3 Ha6opaT0prIe
METOZIBl  pEIICHHS paboThI

3a/1a4 JIMHEWHOU

anreOpsl

Paszen 2.7 4-5 | JlabopaTopHble
Wurepnonuposanne paboThI
(DyHKIHIA.

Pazpmen 3. Yucnennoe | 7 o-7 Ha60paT0pHHe
UHTETPUPOBAHUE U paboThI

b depeHpoBanue

Pasgen 4. Meronst | 8 8-9 JlaGoparopHbie
pemenus paboThI
HEJTMHENRHBIX

YPaBHEHHI

Paznen 5. Yncnennsie | § 10-11 | JTaGopaTopHbie
METOZBI peleHns a00TBI
OOBIKHOBEHHBIX P

i hepeHIaIbHBIX

YpaBHEHUIL.

Paszen 6. Yucnenneie | 8§ 12 CoBmecTHOE
METOIBI peIICHUA BBITIOJIHEHUE
3a1a4y

nabopaTtopHOH
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«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas

q)OHL[ OLCHOYHBIX CPECACTB IJIsL npOMexcyrquoﬁ aTTeCTalluu 110 JUCHUIIIIMHE

MaTeMaTHKa U HH(OpMaTHKay HanpasieHHOCTH (npodwnio) [IpukiaaHas MaTemMaTika u crp. 7
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

MaTeMaTHlICCKOﬁ pa6OTBI
usuia.  Koneuro- DK3aMeHAIHOHHAS
paBHOCTHLIe METOAbI.
KO HTpOJII)HaSI
pabora

3.2 ConepxaHue OLICHOYHBIX CPEICTB

Bonpocs! k konokBuymy 1 (7 cemectp)

wN e

= O

21.
22.
23.
24,

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Anroputm metona ["aycca.

MeTtoa npOroHKH.

Meton utepanuil peleHns CHCTEMBI JIMHENHBIX YpaBHEHHN. /[oCcTaTOYHOE yCIIOBHE CXOAMMOCTH.
O1ieHKa MOrpenIHOCTH.

Meton SAAxo6u. JlocTatouHOE YCIOBHE CXOTUMOCTH.

Meroa npocToil utepauu. Teopema 0 CXOIUMOCTH.

Mertopa 3eiinend. JlocratoyHOE YCIOBHE CXOAUMOCTH.

Metoa MUHUMaNIBHBIX HEBA30K. Teopema 0 CXOIUMOCTH.

Muorounensl YeOsbliiesa.

SIBHBII UTEPAITMOHHBIA METO]T C YEOBIIIIEBCKUM HA0OPOM TTapaMeTPOB.

[TocranoBka 3ajaun MHTEPIIOJINPOBAHUS.

HuTtepnionsimonnas popmyna Jlarpamxka.

Omnpenenenue pasneneHHol paznoctu. Marepnossiinuonnas gopmyna HeroroHa .

OneHKa MOrpeHoCTH UHTEPIIOJIMPOBAHUS.

OnTuManbHbII BBIOOP Y37I0B HHTEPIIOIUPOBAHUSI.

Omnpenenenue KyOM4eCKOro CIuiaiHa.

[Tonsatue kBaapaTypHO#l HOPMYIIBI.

KBanparypnas ¢dopmyna npsiMOyrojibHUKOB U €€ MOPSA0K TOYHOCTH.

KBanparyphnas ¢hopMyna Tpanenuii u ee Hopsa0K TOUHOCTH.

Ksanparypnas ¢dopmyna CUMIICOHA U €€ MOPSIOK TOYHOCTH.

KBanparypusie popmynbl HHTEPHOISAIHUOHHOTO TUNa. PopMynbl a7 K03hOUIEHTOB. Y TBEpKICHUS
0 TOYHOCTH.

Ksanparypusie popmynst ['aycca. Kputepuit Tounoctu.

CyliecTBOBaHUE U €IMHCTBEHHOCTh KBaJpaTypHbIX opmyn ['aycca.

CgoiicTBa kBagpatypHbsix popmyn ["aycca.

[TocTpoenue dhopmyn yrcneHHOTO MU hEepeHIINPOBAHNS METOJIOM HEOTIPEIEIeHHBIX

K03 PHUIIMEHTOB, MOTPEITHOCTD ANMPOKCUMAIIMH NIEPBON U BTOPOH Pa3HOCTHOM MPOU3BOIHOM.

Bonpocs! k konokBuymy 2 ( 8 cemectp)

el A

Mertoa npoCTOii UTEpALMK PELIEHUS HETMHENHOIO ypaBHEHUs. [JocTarouHoe yCIOBHUE CXOAUMOCTH.
Meroa penakcaluyy pelieHUs] HETUHEWHOTO YPaBHEHUS.

Meron Herorona. /IocTarouHoe yCciaoBHE CXOAUMOCTH.

Moudukanuu merona HeioToHa: cirydail KpaTHOTO KOpHS, MOAM(UIIMPOBaHHKIN MeTo HhioTOHA,
METO/I CEKYLIUX.
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Meto/pl penieHns CHCTEM HEJMHENHBIX YPaBHEHUI: MeTo 1 uTepanuii, meton HeroTtoHa.

Mertoabl penieHusl CUCTEM HEJIMHENHBIX YPaBHEHUM: HETMHEHHbIe MeTo1bl SIko0u u 3eiiaens.

7. Meron Diinepa penrenus 3anaqu Koy 1151 00bIKHOBEHHOTO UG (HEepeHIIMATLHOTO YPaBHEHUS, €TO

MOPAJOK ampOKCHMALIAH.

8. Ompenenenne metonoB Pyrre-Kyrra. Teopema o cXoauMoCTH.

9. Ompenenenue MHOTOIIIATOBOTO PAa3HOCTHOTO METO/IA penieHus 3aaaun Ko,

10. ITorpemHoCTh anmpoKCUMAIMA MHOTOIIIATOBBIX Pa3HOCTHBIX METO/IOB.

11. Teopema 0 CXOAMMOCTH MHOTOIIIATOBOTO PA3HOCTHOTO METO/A.

12. TTocTpoenue pa3HOCTHON CXeMbI HHTETPO-UHTEPIIOJIIIMOHHBIM METOIOM. [1OpsIIOK anmpoKCUManuu
Y IOPSAJIOK TOYHOCTH.

13. TIpumepsI pa3HOCTHBIX CXeM JUIS YPaBHEHHS TETUIOTIPOBOHOCTH. YCIIOBUS YCTOMUNBOCTH,
MOJIy4Y€HHbIE METOJIOM TapMOHHUK. AOCOJIOTHAs M YCIIOBHAS YCTOMYHMBOCTb.

14. Annpokcumanusi, KOppeKTHOCTh U CXOJUMOCTH PA3HOCTHBIX CXEM.

15. Pa3znoctHas 3amaqa J{upuxie mis ypaaenus [lyaccona.

o o

Conep:kanue J1a00paTopHbIX padoT.

JlabopaTopnas padora 1
Tema: DIeMEHTBI TEOPUHU MOTPEITHOCTEN

3aoanue 1. Oxkpyriss yucia 10 Tpex 3Hadamux uudp, onpenenutb adCoMOTHYIO A 1 OTHOCUTEIBHYIO O
MOTPEIIHOCTH MOTY4YEHHBIX MPUOIMIKEHHBIX YHUCE.

N Bap. 1 2 3 4 5 6 7 8 9 10 1 12
X 2,1514 | 0,16152 | 0,01204 | 1,225 | 0,0015281 | 392,85 | 0,1545 | 0,003922 | 62555 | 94,525 | 123,64 | 0,098675

3aoanue 2. OHpeI[eJ'II/ITb a0COIIOTHEIE MOrpeIHOCTHU CICAYHOIIUX HpI/I6.]'II/I)KeHHI>IX YHUCCII 110 UX
OTHOCHUTCJIbHBIM ITOTI'PCHIHOCTAM.

1 2 3 4 5 6 7 8 9 10 1 12
Bap.
X | 13267 | 2,32 | 3572 | 0,896 | 232,44 | 26,145 | 4,567 0,987 | 111,43 | 468,38 | 18,135 | -5,542

Ox | 0,14% | 0,72% | 1,12% | 11% | 1,91% | 0,13% | 0,067% | 0,021% | 1,7% 12% | 0,35% | 1,25%

3aoanue 3. OHpe,Z[eJ'II/ITL KOJIMYCCTBO BEPHBIX I_[I/I(l)p B 4YUCJIC X, €CJIM U3BECTHA €ro a0COJTFOTHAS MOrpeIHOCTh.

N Bap. 1 2 3 4 5 6 7 8 9 10 1 12
X 0,394 | 01132 | 38,2543 | 293481 | 2,325 | 14,00231 | 0,0842 | 0,00381 | 32,285 | 0,2113 | 345,513 | 48,353

Ax 0,25-102 | 0,1-10% | 0,27-10% 0,11 0,1-10% | 0,1-10° | 0,15-102 | 0,1.10* | 0,2-102 | 0,5-10% | 6,7-10 | 3,5-10?

3aoanue 4. Onpenenuth KOTUYECTBO BEPHBIX HU(DP B UKCIe, €CTU H3BECTHA €r0 OTHOCUTEIbHAS
MOTPEIIHOCTb.

INpap.] 1 [ 2 [ 3 | 4 | 5 [ 6 | 7 | 8 ] 9 ] 10 | 11 | 12




MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
y4IpexIEeHHUE BBICIIEr0 00pa3oBaHUs

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

(DOHZ[ OLCHOYHBIX CPECACTB IJIsL HpOMe)Kyl‘O‘IHOfI aTTeCTalluu 110 JUCHUIIIIMHE

«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas

MaTeMaTHKa U HH(OpMaTHKay HanpasieHHOCTH (npodwnio) [IpukiaaHas MaTemMaTika u crp. 9
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»
i 1,8921 | 0,2218 | 22,351 | 0,02425 | 0,000135 | 9,3598 | 0,11452 | 48361 | 592,8 | 14,9360 | 2,1317 | 0,3846
Ox 0,1-102 | 0,2-10* 0,1 0,5-107 0,15 0,1% 10% 1% 2% 1% 0,035 0,47

3aoanue 5. BeraucnuTh 3HaU€HUS CleAYOUNX GYHKIUN IpU yKa3aHHBIX 3HAYEHUSX apryMenTa. OnpenenuTsb
a0COJIIOTHBIE U OTHOCUTEJIbHBIE IOTPEIIHOCTH PE3YIIBTATOB, CUUTAsl BCE 3HAKU MCXOIHBIX

JAaHHBIX BCPHBIMHU.

N Bap. 1 2 3 4 5 6 7 8 9 10 11 12
F(x) | x3in(x) | x In(x) | e*cos(x) | x?cos(x) | x? In(x) | e*sin(x) | x?tg(x) | x*/In(x) | e¥sin(x) | x°ctg(x) | e*/cos(x) | x3-cos(x)
i 1,414 3,142 1,732 1,414 3,142 1,732 1,414 | 3,142 1,732 1,414 1,318 2,154
3aoanue 6. BoraucnuTh 3HaU€HUS CleAYOUNX GYHKIUN IpU yKa3aHHBIX 3HAYEHUSIX TEPEMEHHBIX.
OmnpenenuTh aOCOMIOTHBIE M OTHOCUTEIIFHBIC MIOTPEITHOCTH PE3YIIBTATOB, CUUTAsI BCE 3HAKU
HCXOJHBIX TaHHBIX BEPHBIMHU.
N Bap. 1 2 3 4 5 6 7 8 9 10 11 12
u IN(X1+%2%) | (Xa+X22)/X3 | XiXo+X1Xs | Xs+IN(X1+Xo?) | (Xa+X2%)/X3 | Xa2Xo+X1Xa | 2IN(X13+X2) | (Xa+X0%)/Xs? | XaXo+X1Xa? | Arctg(Xe)+XoXs? | (X12-X2)/X3 | IN(X1+X2Xs3)
il 091 3,28 2,104 0,93 4,18 1,207 0,698 3,438 1,555 2,334 2312 | 4,765
22 1132 | 0932 | 1,935 1,231 0,345 1,467 1,351 0,873 2,122 3,663 1,243 3,586
Y3 - 1132 | 0845 0,756 2,178 0,787 - 1,234 0,977 1,112 0411 6,879

JlaGopaTopuasi padora 2.

Tema: IIpsiMble METO/TBI PEIICHUS CUCTEM JIMHEHHBIX alreOpanvdecKux ypaBHEHHM.

Pemnte Metoniom I'aycca CIIAY.

1) 2,74x:-1,18x2+3,17x3= 2,18 2) AX1+3Xo+2X3+Xs= 3
1,12x1+0,83%2-2,16x3=-1,15 3X1+6X2+4X3+2Xs = 6
0,81x1+1,27%2+0,76x3 = 3,23 2X1+4X2+6X3+3X4 = 4

3)  7,9%1+5,6x2+5,7X3-7,2Xs = 6,68 4) 6X1-X2-Xx3=11,33
8,5X1-4,8%2+0,8%3+3,5%X4 = 9,95 -X1+6X2-X3= 32
4 3X1+4,2X2-3,2X3+9,3X4 = 8,6 -X1-X2+6X3 = 42

3,2X1-1,4%2-8,9%3+3,3x4= 1

Pemnte CJIAY metonom ["aycca ¢ BEIOOPOM IJIaBHOTO 3JI€MEHTa 10 CTOJIOITY.

5) 2x1+4x2-7x3 =1 6) —x1+3x2+x3 =4




MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

crp. 10

3X1+6Xo+x3 =0 2X1-6X2-X3 = 3

X1+3Xo+2X3 = -1 2X1+5x2+3x3 =1
7) 3X1-X+3x3=0

6X1-2Xo+X3 =1

X1+X2-X3 = -2

Pemute CJIAY Metonom ["aycca ¢ BEBIOOPOM IIABHOTO AJIEMEHTA 10 CTPOKE.

8) X1+2xo-TX3+4xs =1 9) 2X1+Xo+2X3-X4 = -3
5X1+10X2+X3-3X4 = 2 AX1+2Xo-X3+2X4 = 3
X1+5X2-X3+Xq = -2 X1-Xo+X3-X4 = 1
2X1+X2+3X3-X4 = -1 X1+3X2-2X3+X4 = 0

10) 3X1-Xo+X3-5Xs =0
9X1-3X2+6X3-5X4 = 2
2X1+X2-4X3+2%4 = -1
X1-3X2+2X3-X4 = 3
BrruncinuTh onpenenuTesb MaTpullbl, MOJIb3YsICh cxemol ["aycca.

100 042 054 0,66 43 2 1
_|042 100 032 044 3642
A= 1054 032 100 022 208215 4 6 3
066 044 022 1,00 1 2 3 4

74 22 -31 -07 28 21 -13 03

1,6 48 -85 45 ~14 45 -77 13

B2 147 70 260 66| W% |06 21 -s58 24

59 2,7 49 -63 35 -65 32 -79

Beruucnute o6paTtHyto MaTpulty o cxeme ['aycca.

1 1 3 4
10 3 -2 L6 083 -0,66
15) A= s 1 2 3 16) A=1045 -054 0283
b 1 0,32 0,28 1,06




MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 11
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

.8 -38 0,7 =37
0,7 21 =26 -28
73 8,1 L7 -49
1,9 -43 -49 -4,

17)A=

Pemute CJIAY MeTo10M KBaJIpaTHOTO KOPHSI.

18) 1,65x:-1,76X2+0,77x3= 2,15 19) 0,53x1-0,75%2+1,83x3 = 0,68
-1,76x1+1,04%0-2,61x3 = 0,82 -0,75%1+0,68x2-1,19%3 = 0,95
0,77%1-2,61x2-3,18%3 = -0,73 -0,75%1+0,68%,-1,19%3 = 0,95

20) 2,56X1+0,67x-1,78x3= 1,14 21)  4,25x:-1,48%,+0,73x3= 1,44
0,67x1-2,67x2+1,35%3 = 0,66 -1,48%1+1,73%2-1,85x3 = 2,73
-1,78x1+1,35%-0,55x3 = 1,72 0,73x1-1,85%2+1,36%3 = -0,64

Pemnte CJIAY meTo10M TpaBoO MPOTOHKH.

22) -3x1+2x2= 1, X1+3X2-2X3 = 4, 2Xo+6X3+3Xs =0, -7X3+9Xa+X5 = -3, 8X4t+xs = -7
23) 2x1tx2 = 1, X1+3X2+X3 = 2, Xo+4X3+2Xs = -1, 2X3+5X4+2%s = 0, 2Xa+X5 = 3

24) X1+5x2 = 0, X1+7X2-4X3 = 1, -X2+3X3-2X4 = 4, 2X3+8Xs-Xs5 = 3, X4-5X5 = 0

25) 25)—X1+3X2 =7, 2X1+9X2-X3 = 4, 3Xo+5X3+X4 = -2, X3-6Xa-X5 = 1, 2Xa+4Xs5 = 1

JlaGopaTopHasi padora 3

Tema: I/ITepaHI/IOHHLIe MCTObI pCHICHUS CHCTEM JIMHEWHBIX ypaBHeHI/Iﬁ

3aganusa
MeTo10M UTEpaluii PelIuTh CUCTEMbI INHEHHBIX YPaBHEHUH, IPEIBAPUTEILHO MTPUBEIS UX K BHILY,

1
. -3
YIOOHOMY JUISl HTEPALUi U OIIEHMB YHCIO HEOOXOAMMBIX YIS 9TOTO maros, & =—-107",

No 1.

-0,32x, -1,27 X, +0,27 X, —0,18X, =—0,36

0,45 x, —1,23 X, + 0,06 X, =0,88

0,31x, +0,08 x, —0,77 X, —1,12 x, =0,55

0,05 x, —0,26 X, —0,34 x, —1,12 x, =1,17
Ne 2.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 12
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

-0,79%, +0,31x,-0,72x, =-0,11
0,56 X, - X, -1,31X, +0,85X, =-0,52
0,11x, -1,08x, +0,78X, = - 0,85
0,08x, +0,09x, +0,33x,-0,79%, =1,7

Ne 3
-X,+0,24x,-0,48%x, +0,23x, =0,39
-0,05x, -x, +0,44x,+0,31x, =0,72
-1,1x, +0,27x, -1,48x,-0,32x, =0,95
-0,88x, +0,17x, -0,37x, -0,77 x, =0,86
Ne 4

-X,+0,22x,-0,11x,+0,31x, =-2,7
-0,62x,-0,78x,-0,23%x,+0,53x, =-1,2
0,28x, +0,22x, -0,69x,-1,51x, =-1,03
0,17x,-0,21x, +0,31x; -x, =0,17

MeTto0M SlkoOU perIuTh CUCTEMBI JIMHEWHBIX YPaBHEHUM, TTPEIBAPUTEILHO MPUBE/IS MaTPHUILy CHCTEMBI
K MaTpHIIe C AUaroHaJbHBIM IPe0balaHueM U OLEHUB YHCIIO0 HEOOXOUMBIX I1aroB AJIs JOCTUKEHHS
Tounoctu 0,001.

Ne 5.
2,3X, +11x, +0,23x, =3,3
-2%, +13x, +177X,=-0,7
25X, +32X, +2,73X, =71,7
Ne 6.
-24X,+X,+12x, =51
0,93x; —2,5%, +58x, =111
12x, +13x, +14%x, =15
Ne 7.

1,3x,-0,3%x, +3,8%x, =3,9
4,63X, —4x, +3,4%X,=99
12x,+13x,-2,6x; =15

Ne 8.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 13
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

2,15x, +2,3X,-0,3X; =4
0,25X, +2,5%, —13x, =25
-0,3x, +39x%, +12x, =45

MetonoM NpoCTOi UTEpALUU PELINTh CUCTEMY JIMHEWHBIX ypaBHEHUH ¢ TOUHOCTHIO 10 0,001.

Ne 9.
2,8x, —0,2x, —0,4x, +1,2x, = 2,23
0,42x, +3,7x, =15x, —011x, =171
0,05x, —0,13x, + 2,2x, +1,3x, =—-0,54
-1,2x, —11X, + 2X, +4,7X, = 0,65
Ne 10.
3,3x, +1,2x, —0,07x, + X, = 0,23
0,1x, +2,7x, +0,3x, =1,2x, = 7,2
0,5x, —0,5x, + 2,2x, +0,5x, =-0,22
0,2x, —0,3x, —0,4x, +1,8x, =—0,6
Ne 11.
3,4x, +11x, +0,2x, —1,2x, =2
—-0,7x, +3,3x, —0,3x, + 2x, =19
0,4x, +0,3x, +2,6x; +0,2x, =-0,4
-0,2x, +0,6x, +0,4x, +1,7X, =—6,5
Neo 12.

2,5%, —012x, +2,2X, +0,2x, =-1,2
1,2x, +3x, + X, —15x, =0,1

0,2x, —0,4x, +2,5%, +0,7x, =-0,4
0,3x, +0,7x, —0,8x; +3,7x, =0,6

MertoaoMm 3eiiienst pelnuTh CUCTEMBI JIMHEMHBIX YPaBHEHUH, IPUBES UX K BU]LY, YIOOHOMY /st

|
uTepalui, & = 5 107,

Ne 13.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 14
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

(2,7x,+0,9x, —1,5x, =3,5
$4,5x, —2.8x, +6,7x; =2,6
15,1x, +3,7x, —L4x; =-0,14
Ne 14,
3,8x, +6,7x, —1,2x; =5,2
36,4x, +1,3x, —2,7x, =3,8
(2,4x, —4,5x, +3,5x; =-0,6

3,2x, —11,5x, +3,8x; =2,8
Ne 15. 0,8x, +1,3x, —6,4x; =—6,5
2,4x,+7,2x, —12x, =45

5,6x,+2,7x, =1,7x;, =19
Ne 16.43,4x, —=3,6x, —6,7x; ==2,4
0,8x, +1,3x, +3,7x; =1,2

MetonoM BepxHeH penakcaluy peluTh CUCTEMbI JINHEHHBIX YpaBHEHHM, IPUBES UX K BUAY, YI0OOHOMY

1

IUISL UTEPALMid, £ = 5 107,

Ne 17.
2,7x,+3,3x, +1,3x; =2,1
3,5x, —L7x, +2,8x; =1,7
4,1x, +5,8x, —1,7x, =0,8
No 18.
(3,6x, +1,8x, —4,7x, =38
$2,7x, —3,6x, +1,9x, = 0,4
1,5x, +4,5x, +3,3x; ==1,6
Ne 19.

(3,7x, —2,3x, +4,5x, = 2,4
32,5x, +4,7x, = 7,8x, =3,5
1,6x; +5,3x, +1,3x; =-2,4

Ne 20.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 15
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

2,4x,+3,7x, —83x; =23
L8x, +4,3x, +1,2x; =—1,2
3,4x, —2,3x, +5,2x; =3,5

Pemnth cuctembl JIMHEMHBIX YPABHEHUN METOAOM MUHHMAJIbHBIX HEBA30K U METOJOM CKOPEUILIETO

|
cnycka, £ =—-107",
Y 2

Ne 21.
2,74x, —1,18x, +1,23x; = 0,16
—L18x, +1,71x, —0,52x; =1,81
1,23x, = 0,52x, +0,62x, =—1,25
Ne 22.

1,17x, —0,65x, +1,54x, =—1,43
~0,65x, +1,16x, —1,33x, = 0,68
1,54x, —1,33x, +2,15x, =1,87

3,74x, +0,86x, +1,13x, =1,13
Ne 23. 0,86x, +1,71x, —0,49x, =1,88
1,13x, —0,49x, +1,26x, =—0,25

Ne 24.
2,01x, —0,53x, +1,13x; =-2,09
—-0,53x, +1,62x, —1,03x, = 0,39
L13x, —1,03x, +2,34x;, =2,13
JlaGopaTropnas pabora 4
Tema: MuTepnonupoBanue anreGpandecKMMH MHOTOUJICHAMHU
3aganus.

Haiit MHOTOYIEH HauMEeHbIIEH CTCIICHU, HpI/IHI/IMaIOIJ_lHﬁ B JAHHBIX TOYKaX 3aJaHHbBIC 3HAYCHHA:

Bapuant-1: Bapuant-2: BapuanT-3:
X Y X Y X Y
1,45 3,14 0 2 0 1,45

1,36 4,15 1 3 1,5 3,14
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 16
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

1,14 5,65 ) 147 6,8 4,11

Jlana Tabnuna 3HaueHu#t pyHkiuu f(x):

X 2,0 2,3 2,5 3,0 3,5 3,8 4,0

f(x) 5,848 6,127 6,300 6,694 7,047 7,243 7,368

[Tonw3ysace Gopmynoit Jlarpamka, HaliTH 3HaYeHUST (QYHKIIMU B YKa3aHHBIX TOUKAX:
Bapuant-4: 2,22,

Bapuant-5: 2,41;

BapuanT-6: 2,78:;

Bapuant-7: 3,34;

Bapuant-8: 3,75;

Bapuant-9: 3,88.

Hcnonw3ys “OapuinieHTprueckuii’” BUJ MHOrowieHa Jlarpanka, HaWTH 3Ha4eHUs (YHKIUH, 3aJaHHBIX
Ta0/IMIaMu, B YKa3aHHBIX TOYKaX:

Bapuant-10:
X 14 17 31 35
F(X) 68,7 64,0 44,0 39,1
Haiitu (20).
Bapuant-11:
X 93,0 96,2 100,0 104,2 108,7
f(x) 11,38 12,80 14,70 17,07 19,91

Haiitu f{(102).

BapuanTt-12:

X 0 2 3 6 7 9

F(X) 658503 704969 729000 804357 830584 884736
Haiitu f(5).

IIo CTPOUTH UHTCPIIOJIANHUOHHBIC MHOTOYJICHLL HrroTona s (pYHKI_II/II/I
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 17
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

Xx-1
f (X) = lg Xx——— no creayromum y3nam:
X

BapuanT-13: x=1, 2,4, 8, 10;
Bapuant-14: x=2, 4, 8, 10;
Bapuant-15: x=4, 8, 10;
BapuanT-16: x=2, 4, 8.

([l Bcex 3TUX cydaeB BBIYMCIUTH MpuOImkeHHoe 3HaueHue 195,25, [ToayuuTh OlEeHKY MOrpeIiHOCTH
OCTaTOYHOTO YWICHA.)

[lo nanHbIM Tabnmuiam 3Ha4eHUH (YHKIMM ONpenenuTh 3HAU€HHWE apryMeHTa X, COOTBETCTBYIOLIEE
YKa3aHHBIM 3HAYECHUSIM Y, ITOJIb3YSICh MHOTOWIEHOM HproToHA!

Bapuant-17: y=0

y -6 -1 5,625 16

Bapuant-18: y=20

X 4 6 8 10

y 11 27 50 83

[TpocymmMupoOBaTh KOHEUHBIE PSIIbL:
Bapuant-19: 12+22+3%+...+(n-1)2+n?,
Bapuant-20: 13+23+33+...+n?;

Bapuant-21: 12+32+5%+...+(2n-1)%;
Bapuant-22: 13+33+53+...+(2n-1)3.

Jlana Tabnuua 3Ha4eHUH PYHKIMM y=shx.

X shx X shx

1,0 1,17520 1,5 2,12928
1,1 1,33565 1,6 2,37557
1,2 1,50946 1,7 2,64563
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
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uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

crp. 18

1,3 1,69838 1,8 2,94217

1,4 1,90430

Haiitu npubnmkeHHbIe 3HaYeHUs SNX TS CIIeyIONNX 3HAYCHUI apryMeHTa:
Bapuant-23: 1,01;1,02; 1,03; 1,11; 1,12; 1,13,

(ucnonvzosamuv nepeyro unmepnonsiyuonnyio gopmyny Heromona)

Bapuant-24: 1,75; 1,76; 1,78; 1,79.

( ucnonvzoeams smopyio unmepnonsayuonnyro gopmyny Heiomona)

JlaGopaTopHuasi padora 5.
Tema: MHTeprionupoBaHue CIUIailHaMU

Oyukus f(X) 3amana tabmunei cBoux 3HaucHH . [IOCTPOUTH CIUIAfiH TPETHEro MOPSAKA M BBIYUCIHTH

3Ha4YeHHe (yHKIMU B yKa3aHHBIX TOukax , M, =S,""(X;):

Bapuanr N1.
I 0 1 2 3 4 5
X; 0.1 0.15 0.19 0.25 0.28 0.30
f(x) 1.1052 1.1618 1.2092 1.2840 1.3231 0.3499
2M,+M, =33722 , 0,5M, +2M =3,3614 , x=0,20.
Bapuanrt N2.
I 0 1 2 3 4 5
X; 0.2 0.24 0.26 0.29 0.32 0.38
f(x) 1.2214 1.2712 1.2969 1.3364 1.3771 1.4623
2M, +01IM, =2,5699 , 0,3M, +2M, =3,3378 , x=0,31.
Bapuant N3.
I 0 1 2 3 4 5
X; 0.1 0.13 0.17 0.20 0.25 0.28
f(x) 0.0998 0.1296 0.1692 0.1987 0.2474 0.2764




MUHOBPHAYKHU POCCUN
@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

crp. 19

2M, +0.5M, =—-0.2644 , 0.4M, +2M, =—0.6580 , x =0.15.

Bapuant N4.
I 0 1 2 3 4 5
X; 0.1 0.15 0.18 0.22 0.28 0.30
f(x) 1.1052 1.1618 1.1972 1.2461 1.3231 1.3499
2M,+M, =3.3722 , 0.5M, +2M, =3.3614 , x=0.16.
Bapuanr NS.
I 0 1 2 3 4 5
X; 0.2 0.24 0.27 0.30 0.32 0.38
f(x) 1.2214 1.2712 1.3100 1.3499 1.3771 1.4623
2M, +0.1M, =2.5699 , 0.3M, +2M, =3.3378 , x=0.25.
Bapuant N6.
I 0 1 2 3 4 5
X; 0.1 0.14 0.16 0.20 0.24 0.30
f(x) 0.1234 0. 1456 0.1874 0.2361 0.2475 0.4562
2M,+0.3M, =-0.3421 , 0.5M, +2M, =-0.6578 , x=0.20.
Bapuant N7.
I 0 1 2 3 4 5
X; 0.2 0.26 0.28 0.31 0.32 0.38
f(x) 1.2214 1.2765 1.3071 1.3456 1.3775 1.4568
2M, +0.5M, =1.8765 , 0.3M, +2M_ =3.4567 , x=0.30.
Bapuant N8.
I 0 1 2 3 4 5
X; 0.2 0.25 0.28 0.30 0.33 0.36
f(x) 1.2222 1.2345 1.2876 1.3345 1.3864 1.4123

2M, +0.5M, = 2.2132 |

05M, + M, =4.1211 , x=0.26.
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q)OHZ[ OLCHOYHBIX CPECACTB IJIsL HpOMe)Kyl"O‘IHOfI aTTeCTalluu 110 JUCHUIIIIMHE

MaTeMaTHKa U HH(OpMaTHKay HanpasieHHOCTH (npodwnio) [IpukiaaHas MaTemMaTika u
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas

ctp. 20

Bapuant NO.
I 0 1 2 3 4 5
X; 0.1 0.15 0.18 0.23 0.26 0.31
f(x) 0.2345 0.3647 0.4634 0.5221 0.6231 0.8352
M,+M,=32756 , M, + M, =38731 , x=0.30.
Bapuant N10.
I 0 1 2 3 4 5
X; 0.1 0.13 0.18 0.24 0.28 0.32
f(x) 1.1123 1.1453 1.2344 1.4321 1.8321 1.8888
2M, +0.5M, =-0.2313 , 0.4M, +2M. =-0.8765 , x=0.20.
Bapuanr N11.
I 0 1 2 3 4 5
X; 0.2 0.24 0.25 0.28 0.35 0.38
f(x) 1.2342 1.4532 1.8723 2.1234 2.3421 2.4321
2M,+M; =22431 , M,+3M, =3.6231 , x=0.26.
Bapuant N12.
I 0 1 2 3 4 5
X; 0.1 0.13 0.18 0.20 0.24 0.28
f(x) 0.1234 0.1345 0.1678 0.2234 0.2678 0.3112
M, +0.5M, =3.3452 , 0.5M, +2M, =3.6751 , x=0.25.
Bapunant N13.
I 0 1 2 3 4 5
X; 0.1 0.15 0.18 0.22 0.26 0.31
f(x) 0.1234 0.1456 0.1897 0.2343 0.2872 0.3213
M, +05M, =-0.2435 , M, +2M,=-0.6545 , x=0.20.
Bapuant N14.
I 0 1 2 3 4 5




MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
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uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u

crp. 21

X; 0.2 0.24 0.28 0.32 0.36 0.38
f(x) 1.2345 1.2532 1.2876 1.3241 1.3632 1.4231
2M,+M, =22351 , M,+M,=3.3452 , x=0.30.
Bapuant N15.

I 0 1 2 3 4 5

X; 0.1 0.15 0.16 0.18 0.25 0.30
f(x) 0.1123 0.1467 0.1873 0.2134 0.2436 0.2531
2M, +0.5M, =3.3722 , 0.5M, +2M. =3.5342 , x=0.20.
Bapuant N16.

I 0 1 2 3 4 5

X; 0.2 0.23 0.26 0.30 0.34 0.36
f(x) 1.1232 1.2345 1.2675 1.2876 1.3452 1.3672
2M, +M,; =1.9274 |, 0.5M,+2M, =2.3421 , x=0.25.

Bapuant N17.

I 0 1 2 3 4 5

X; 0.1 0.14 0.18 0.23 0.28 0.31
f(x) 1.1122 1.1342 1.1654 1.2132 1.2454 1.2675
M,+M,=33722 , M,+2M, =3.3614 , x=0.15.

Bapuant N18.

I 0 1 2 3 4 5

X; 0.2 0.24 0.26 0.28 0.32 0.36
f(x) 1.2231 1.2524 1.2861 1.3421 1.3872 1.4653
M, +2M,=2.7645 , 0.5M,+M, =2.7545 , x=0.30.

Bapuant N19.

I 0 1 2 3 4 5

X; 0.2 0.25 0.28 0.34 0.38 0.42




MHMNHOBPHAYKH POCCHUA
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YUpEKAECHHUE BHICIIETO 00pa30BaHMU
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uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u

cTp. 22

f(x) 1.3452 1.3654 1.3823 1.4231 1.4652 1.4826
M, +0.5M, =1.7236 , 0.5M, +M, =1.7436 , x=0.30.
Bapuant N20.
I 0 1 2 3 4 5
X; 0.2 0.23 0.26 0.28 0.34 0.38
f(x) 0.0291 0.1342 0.3522 0.4635 0.4821 0.5212
2M, +0.5M, =3.3722 , M, +M_, =3.5806 , x=0.25.
Bapuanr N21.
I 0 1 2 3 4 5
X; 0.1 0.16 0.18 0.24 0.26 0.32
f(x) 0.1232 0.1342 0.16232 0.18234 0.2342 0.2621
M, +2M, =3.4534 , 0.5M, +2M, =3.3614 , x=0.16.
Bapuant N22.
I 0 1 2 3 4 5
X; 0.1 0.12 0.15 0.19 0.24 0.28
f(x) 0.2143 0.2432 0.2832 0.3123 0.3243 0.3622
M, +0.4M, =3.3255 , M, +2M. =3.8453 , x=0.20.
Bapuant N23.
I 0 1 2 3 4 5
X; 0.2 0.24 0.25 0.32 0.36 0.40
f(x) 1.2342 1.2633 1.2823 1.3645 1.3843 1.4123
M, +2M, =1.4636 , 0.5M, +2M, =1.9786 , x=0.30.
Bapuant N24.
I 0 1 2 3 4 5
X; 0.1 0.14 0.16 0.18 0.24 0.28
f(x) 1.1231 0.1342 0.1654 0.1823 0.2134 0.2432

2M, +05M, =3.3722 , 05M, +2M, =3.3614 , x=0.20.
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«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 23
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

Bapuant N25.
I 0 1 2 3 4 5
X; 0.2 0.24 0.26 0.28 0.34 0.38

f(x) 1.1234 1.1453 1.1675 1.2123 1.2456 1.2654

M,+2M, =-0.2344 | M, +2M, =-05432 , x=0.25,

JlaGopaTopHuasi padora 6.
Tema: UnciieHHOE UHTErPUPOBAHUE.

3ananus.
BeruucnauTe npuOnMmkeHHOE 3HAYEHHWE HHTETpaja C IMOMOINBI0 (OPMYINBI a) TPSMOYTOJBHUKOB, 0)
Tpaneuuii, B) Cumncona. Benuuuny miara BeIOpaTh 3apaHee, ClIelaB BPYYHYIO OLIEHKY MOTPEHIHOCTH
yepe3 BTOpYHo (Cirydan a,0) Wik 4eTBEpTYIO (Cliy4ail B) mpou3BoaHble. CpaBHUTH C TOYHBIM 3HAYCHUEM

UHTETpaja
18
dX 24
L@ |XEX 26 |57 s [(x+1)sin xdx
(a):[l ()O[BZXZHL ®) 1j6
Y4
1,2 4 14
X dx
—dx j Cos Xdx
4. 5.(6 6.
(a):[z (©) 3 (B) O_LX 1
4
¢ dx o dx e
7. 8(6) | —— 9 X~ cos xdx
(a)_([2+xa ()0..[2\/)(27Jrl (B)O_L
j.dx 3 098 4y
10. — 11.(6) |19 xdx 1.
(a)lxz ()1‘.[4 (B)018X+2
j xdx ¢ dx T dx
13.(a) ! x L2 14.(6) 0,1X3 15.(B) 0,5X 11
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u cTp. 24
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

2 - 25 dX
16.(a) jsm xdx 17.6) I
0 1.

4
() | tgxdx
k3 o]

Xax 0.5+ X

13 dX 2.6
19.(a) _LM 20.(0) !m 21.(B) J‘\/i

I\/x +ldx J- x2dx T dx
22.(a) X+2 23.(6) O.6m 24.(B) 0.7\/2)(274_0.3

JlabopaTropnasi padora 7.
Tema: Kanparypubie popMysbl HHTEPHOSIIUOHHOTO THUIIA
3aganus.

BoruncnuTh HHTETpal, IOCTPOUB KBAIPaTypHYIO GOPMYIy HHTEPIOJSIIMOHHOTO THIIA [0 33/1aHHBIM
y3naM. KoadduuumenTts! kBaapaTypHoi GopMyIibl, KOTOPbIE CaMU SIBJISIOTCS HHTETpajlaMy OT OJIMHOMOB,
BBIYHMCIUTH HHTETPUPOBAHUEM 10 33JaHHOM KBaApaTypHOIl GopMysie ¢ paBHOOTCTOSIIIUMU
y3namu ((hopMyJibl IPSMOYTOJILHUKOB, Tpaneiuii, CuMmrcona) u3 npeapiaymieid padoTel. OTBET MPOBEPUTH,
BBIYKCIIUB TOYHOE 3HAUCHUE UHTErpaa.

Bapuanr 1

1
J.% , y3ael: 0.1, 0.14, 0.2, 0.4, 0.6, 0.7, 0.9, 1;
X

Bapuanr 2
L2

J-1+x

dx, yzmsr: 0, 0.2, 0.3, 0.5, 0.8, 0.9, 1;

Bapuanr 3

X
I—, ceTKa paBHOMepHas ¢ marom 1/5;
0.2

Bapuanr 4
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 25
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

(1—x)1—2x)1-3x)dx, y3msr: 0, 1/5, 1/4, 1/3, 1/2, 1;

O L

Bapuanr 5

1

Id—)z(, y3asl: 0.1, 0.2, 0.3, 0.5, 0.79, 0.884, 1;
X

0.1

Bapuanr 6

1 2
| ) g yomst: 0,03, 0.4, 0.5, 08, 1
5 1+X

Bapuaur 7

¢ dx

I—, CeTKa paBHOMEpHas ¢ marom 1/5;
X

0.2

BrruucnauTs uaTErpasnsl nmo hopmynam tTuna ['aycca, monap3ysach TaOnuIEeH y3710B 1 KOG OUIIMEHTOB,
Y OLICHUTH MOTPEIIHOCTHU 10 GOpMYIIe Uil OTPEHIHOCTH . BRIYMCINTE TOYHOE 3HaYEHUE UHTErpaja u
CPaBHHUTbH OTBET.
Bapuanr 8

Bapuanr 9

1
Im@+XMXJF5
0

Bapuant 10

1
Iv1+—xdx,n:3.
0

Bapuanr 11

1
Ji , n=5.
2+ X

Bapuanr 12
1
Ih(2+3xhx,n:4
0

Bapuanr 13
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@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 26
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

1
J.«/Z +5xdx, n=4.
0

Boruncnuth uHTErpasnsl no gopmynam tumna ['aycca, mosb3ysce Tabnuuen y3inoB U KO3PPHUIIMEHTOB.
KoHTposb BeIYMCIIEHNH TPOBECTH IPUMEHEHUEM JPYTUX KBAAPaTypHBIX (OpMYIT IpH OOJIBLIOM YHCIIE
y3moB (n=100).

Bapuant 14

z
% sin x
| = Zdx, n=11.
s X

Bapmuanr 15

(1— 0.25sin 2 x)_%dx , N=3.

O & [ Y

Bapuanr 16

1
J.de, n=4.
5 L1+X

Bapuanr 17

T
J'sin x2dx , n=9.
0
Bapuanrt 18
1
Iexz dx, n=9.
0

Bapuant 19

j-ln(1+x)d

1+x2 n=s3.

0

Boraucnute uHTErpansl no gopmysie OpMuTta mpu HEOOJIBIIOM yucie y3i0B (N=4,5,6,7). Beruuciutsb
TOYHOE 3HAYEHHUE UHTETPaJIa U CPABHUTH OTBET.

Bapuant 20
j V14 X2 +41—x?
0 '\/:|.—X4

Bapuanr 21

dx



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 27
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

dx

j\/l—x2 +x1—x*
0 (1+ x? N1-x?

Bapuaur 22

lel X% +24x* = x°

o(X\/1+X 2)\/1 x*

Bapuanr 23

I4+X —3x*V1-x°
V1-x? 4+x)

Bapuanr 24
‘l[ V1—x2dx
(

> (arctan x +10)/ 1+ x2)(1— x*) '

dx

Bapuanr 25
Jl- (x2 —B5xN1-x* +1-x*
0 (x-5N1-x*
JlaGopaTopHasi padora 8
Tema: PenieHre HEIMHEHHBIX YPAaBHEHUM
3aganug.

1.01nenuTh BEIECTBEHHBIE KOPHU aHAJTUTHYCCKU WU TpadUIeCKH.

2.YTOYHUTH KOPHH JICJICHHUEM OTpE3Ka IOIoJiaM (€CJIM 3TO BO3MOXKHO) C TOYHOCTBIO JI0
0.1.

3.YTOYHHUTH KOPHH 3aJJaHHBIM METOJIOM C 33JIaHHON TOYHOCTHIO.
Jlnss metoga HproToHa W MeToga MPOCTOM HMTEpalMy 4YKCIIO WTEpaluid, HeoOXoaumoe s
JOCTIKEHUS 3aJlaHHOM TOYHOCTH, BRIOpATh 3apaHee, CAeNaB BPYYHYIO OIEHKY morpeumrHoctu. s
OCTaJIbHBIX METOJIOB UTEPALIMH MPEKPAIIAIOTCS MOCIE TOTO, KaK pa3HOCTh JIBYX MOCIEI0BATEIbHBIX
MPUOIMKEHU N CTAHOBUTCS MEHBIIIE 33IaHHON TOYHOCTH.

4.1TpoBepuUTh pe3ynbTaThl MOICTAHOBKON HalJICHHBIX 3HAYEHUI B ypaBHEHHUE.

Bapuanrsl.
1. HaiiTn Bce KOpHM ypaBHEHUs 1000000 x* - 3000 x® + 1000002 x> -3000x +2=0

¢ Tounoctsio 0.0001 metomom a) HetoroHa 0) cekymux.

2. HaiiTu Bce KOpHU ypaBHEHUS x* -10001.01 x* -9800.01 x* -999901 x + 10000 = 0

c rouHocthio 0.001 a) meronom Hetorona 6) MomuduuupoanHsiM MeTo1o0M HbroToHA.
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3. Haiitu Bce xopHM ypaBHeHus sin (1/x) = x

Ha otpeske [0.1 ; 0.5] ¢ rounoctrio 0.001 meTtomom HeroToHa.

4. HaiiTu Bce KOpHM ypaBHeHHUs arctg (3x) = x

METOJ/IOM IIPOCTOM uTepanuu ¢ TouHocThio 10 0.001 cienaB nmpeaBapUTEIbHYIO OIEHKY MOTPEITHOCTH.
5. Haittu xopens ypaBrenns X* -20x% +101x2 -20x+1=0

Ha otpeske [-1,1] ¢ Tounoctsio 0.0001 meTonom HetoroHa ¢ mapamerpamu
p=1 u p=2. CpaBHUTH KOJWYECTBA UTEPAITI HEOOXOUMBIE JJIS IO CTHKCHUS
3a/IaHHOW TOYHOCTH.

6. HaiiTu xopenb ypaBHeHuss xe* =1

¢ toyHocthio 0.0001 meromom HeiotoHa u MoauduuupoBaHHBIM MeTogoM Hbrorona. Htepanuu
IIPOU3BOJUTH OKA Pa3sHOCTh MEXAY COCEAHHMMHU HUTEpalMsIMU HE CTAaHET MEHbIIE 3aJaHHON TOYHOCTH.
CpaBHHUTH HEOOXOIUMBIE KOJTUYECTBA UTEPAITHIA.

7. Haiitu Bce kopHH ypaBHeHHs X° + 3 X? - 1= 0 MeTo0M NpocToii nTepanuy ¢ Touroctbio 0. 0005.
8. Haiftn Bce kopHH ypaBHeHHs ~ x ¢ -10000.01 x> +101 x> -10000.01 x + 100 =0

¢ TouHocThio 70 0.001 a) metomom HerotoHa 6) MoauduimpoBanHbpM MeTo oM HbroTOHA.
9. Haiitu KOpeHb ypaBHEHUS arccos (x/2) = x?

Ha otpe3ske [0,2] a) metoom HerotoHa 6) MmoaudunmpoBanHbM MeTo10M HbroTOHA.
10. Haiitu Bce KOpHU YpaBHEHHUS x*—0.015x*+0.3x>+x—-1=0

¢ TounocThio 0.00001 metonom a) HeroToHa 0) cexymiux.
11. HaiiTu Bce KOpHU ypaBHEHUS 5555x* - 555x3 — 55x% — 5x =0
¢ TounocThio 0.00001 metomom a) HerotroHa 0) cekymux.
12. Haiiti kopeHb ypaBHenust  arctg (7x) = 0.2

Ha orpeske [-1,1] a) metogom HetoToHa 6) MoaudupoBanHeIM MeTo10M HbrOTOHA.
13 . Haiitn kOpeHb YpaBHEHHUS x2e> =1

¢ TouHocTbio 0.001 merogom HeioToHa. Mtepanuu mpou3BOIUTH MOKA Pa3sHOCTh MEX]Y COCETHUMHU
UTepaIsIMU HE CTaHET MEHbIIIE 33JaHHON TOUHOCTH. CpaBHUTH HEOOXOIMMBbIE KOJIMYECTBA UTEPALIUA.
14. Haiitu Bce kopHHU ypaBHeHHs — X° — 45X+ 43 =0

Ha oTpeske [-2,1] a) MmoaudunmpoBanHbIM MeTOJ0M HBI0TOHA 6) METOJIOM CEKYITUX.

15 . HaiiTu kopeHb ypaBHEHUS arcsin (x) + e=2 wmerosoM mpocToii urepanuu ¢ TO4HOCTHI0 10 0.001
ClIeNaB MpeBapUTENbHYIO OIIEHKY ITOTPEIIHOCTH.

16. Haiitu Bce kopuu ypaBuenus — 54x* + x? — 0.0000001 =0
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¢ TounocThio 0.00001 meTonom a) HerotoHa 0) cexymux.

17. Haiitu Bce kopuu ypaBaenus  12x* + 11x3 —10x? —999 = 0 na orpeske [-3.5,3] ¢ Tounoctsio 0.0001
MetogoM Heiotona ¢ mapamerpamu p=1 u p=2. CpaBHUTH KOJIMYECTBAa HUTEpalil HEOOXOOUMBIE IS
JOCTHKEHUS 3aJJaHHON TOYHOCTH.

18. Haiitu xopeHb ypaBHeus  X'€™ = 444 ¢ tounocteio 0.0001 wmetonom HeioToHa U
MOAU(HUIIMPOBAHHBEIM MeTooM HbioToHa. MTepamuu NpoM3BOAMTH MOKA PAa3HOCTh MEXKIY COCETHUMH
UTEpaLUAMU He CTAaHET MEHbIIIE 3a1aHHOI ToyHOCTH. CPaBHUTHL HEOOXOMMbIE KOJTUUYECTBA UTEPAIIHi.

JlaGoparopuas padora 9
Tema: MtepanimoHHbIE METO/IBI PEIICHUS] CHCTEM HEJIMHENHBIX YPABHEHUN

3ananus K JadopaTopHoi padore:

1. I'paduveckn OTACTUTH KOPHU CUCTEMBI.

2. BeiOpaThs HavapHOE MPUOIMIKEHUE OJIM3KO K KOPHIO.

3. YTOUYHHUTH KOPEHb 33JJaHHBIM METOJIOM C 3aJaHHOW TOYHOCTBIO.

4. Jlnst MmeToAa MpOCTOM UTEPALIMU TPOBEPUTH JOCTATOYHBIE YCIOBHS CXOAUMOCTH.

5. Utepauuu mpoBOAUTH JI0 T€X IMOP, MOKAa PAa3HOCTh MEXKAY COCEIHUMHU MPUOIMKEHUSMU HE CTAHET
MEHBIIIE 3aJaHHON TOYHOCTH.

Hcnoab3yss MeTOA NMPOCTOl UTepalui pPelluTh cUcTeMy ypaBHeHMH ¢ TOYHOCTBHIO 0 0.001. KopHu
OTIEJUTh rpaduyecKu.

Bapuant 1

sin(x + 13-y = 1,2,
2X 4+ COsy = 2.

Bapuant 2

cos(x —1)+y = 0,5,
X —cosy=3.

Bapuanr 3

2x?-xvi-v+a2x-2y+6 =0,
v-0,5x-1=0,

Bapuanr 4

5x —6V + 20lgx+ 16 =0,
2x + Vv -lolgy -4 = 0.
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HaiiTu pemienue cucremsl MetogoM Heiotona ¢ Tounoctbio 0.0001.Kopuu oTaeanTs rpagpuyecku.

Bapuanr 5

Bapuanr 6

f tg(xy +0, 4}2 = X.
(0,652 +2y2=1,x>0,y > 0.

Bapwnanr 7

sin(x + yV)-1,2x = 0,2,
x*4yi=1.

Bapuant 8

x+3lgfx-v =0,
2x?-xyv —sx+1—0.

Haiitu pemenne cucteMsl ¢ IOMOIIBI0 HEMMHEHHOTO MeToia SIkoou ¢ TouHocthio 0.0005. KopHu oTaenuthb
rpaduvecku. BHyTpeHHHE UTEpaIy BRIMOJIHUTE IO MeToy HproTOHAa.

Bapuant 9

cos(y -1)+v =10,7,
Siny + 2x = 2.

BapuanT 10

Haiitu pemenue cucrembl ¢ MOMONIBIO HeNMHEWHOro meroaa 3enaens ¢ touHoctbio  0.0003. Kopuu
OTIenuTh rpaduuecku. BHyTpeHHHE UTEepaliK BHITIOJHUTH 0 METOY CEKYIIUX.

x*-yi-1=10,
xyi-v -3 =0.

JlaGopaTtopunas padora 10
Tema: 3agaua Ko 11 0ObIKHOBEHHBIX AU epeHInanbHbIX ypaBHEHUI

Sagaum:
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1) y':x+%, y@) =0, a=1b=15 [Tounoe pemenne: Yy =X’ —X]

2) y' = - xyz , y(0)=1, a=0,b=0.5[rounoe pemenne: Yy = (1+x?)"?]
+ X
3) y'=-ycosx+cosxsinx, y(0)=-1, a=0,b=05
[TouHOe pemreHue: Y =Sin X —1]
, 1 sin X .
4) y'=—————vy, y(0)=0, a=0,b=1[rounoe pemenune: Y =Ssin X]
COSX COSX

Bapuaunrsbr:

1. Metonom Diinepa permnts auddepeHianbible ypaBHeHus Ha otpeske [a,b]. [loctpouts rpaduku

MPUOJIMKEHHOTO W TOYHOTO PEIICHUH.
Bapwuant 1: 3agaya 1,
BapwuanT 2: 3agaya 2,
BapwuanT 3: 3agaya 3,
Bapuant 4: 3agaya 4.

2. Tlpumensiss meton Ditnepa-Komm, HaliTh pemenue auddepeHmaib-HOT0 YpaBHEHUST B yKa3aHHOU

touke ¢ TouyHOCTHIO 0.001. [TocTponTs rpaduky MpPUOIMKEHHOTO U TOYHOTO PEIICHUH.
Bapwuant 5: 3agava 1,
Bapwuant 6: 3agaya 2,
Bapuant 7: 3agaya 3,
Bapuant 8: 3agaua 4.

3. Ilpumensas meton Dinepa-Komm ¢ yrodyHeHHUEM, COCTaBUTH TAOIHMIly MPUONMIKCHHBIX 3HAYCHUMN
pemenust quddepeHInaIbHOr0 ypaBHeHus Ha otpeske [a,b] ¢ tounocteio 0.001. IToctpouts rpaduku
MPUOIMKEHHOTO ¥ TOYHOTO PEIIeHUH.

Bapuant 9: 3agaua 1,

Bapuant 10: 3amaya 2,
Bapwuant 11: 3agaua 3,
Bapuant 12: 3agaya 4.

4. Mertogom Pynre-Kyrra BrOporo mopsijika HaWTH pelieHHe Ha oTpeske [a,b] criemyromux
i depeHInaTbHBIX YPABHEHUH MPU 3aIaHHBIX HAYaJIbHBIX YCIOBHSX C yKa3aHHBIM miarom h. TTocTpouTs
rpaduky MpUOTUKEHHOTO U TOYHOTO PELICHH.

Bapuanr 13: 3agaua 1, h=0.05,
Bapuanr 14: 3agaua 2, h=0.1,
Bapuanr 15: 3agaua 3, h=0.1,
Bapuanr 16: 3anaua 4, h=0.05.

5. Metomom Pynre-KyTra yerBepToro mopsjaka HaWTH pelieHHe Ha orpeske [a,b] cremyromux
i depeHInaNbHBIX YPAaBHEHUH MPU 3aJaHHBIX HAYaJbHBIX YCIOBHUSX C yKa3aHHBIM miarom h. TTocTpouTs
rpaduky MpUOTUKEHHOTO U TOYHOTO PELICHHH.

Bapuanr 17: 3agaua 1, h=0.005,
Bapuanr 18: 3agaua 2, h=0.05,
Bapuanr 19: 3agaua 3, h=0.01,
Bapuanr 20: 3agaua 4, h=0.1.

6. HessBHBIM MeTOIOM AJlamMca YKa3aHHOTO MOPSAKa TOYHOCTH HalTH perieHue auddepeHnaibHOro
ypaBHEHHUsI Ha JaHHOM oTpe3ke. “‘HauanbHbIl O0Tpe30k” HalWTU MeTojaoM Jiiepa. BHyTpenHue urepanuu



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHMU

«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOH aTTECTALNH 10 TUCIUIUIHHE
«HucneHHBIe METOIBI» 10 HAIPaBICHUIO MOAroToBKH (cnermansHocTH) 01.03.02 «[Ipukmagnas
MaTeMaTHKa 1 NH()OPMAaTHKay HaNpaBIeHHOCTH (1podmio) [pukiaanas MaTeMaTrnka u crp. 32
uckyccrBeHHbIN HHTEIUIEKT PI'BOY BO «Uenl'Y»

pou3BOIUTH 10 MeTony HetotoHa. [locTpouts rpaduku mpuOIMKeHHOTO U TOYHOTO PELICHH.

Bapuanr 21: 3amaya 1, h=0.05, m =3,
BapwuanT 22: 3ama4a 2, h=0.01, m=4,
BapwuanT 23: 3a1a4a 3, h=0.1, m=5,

BapuanT 24: 3a1a4a 4, h=0.05, m=3.

7. SIBHBIM METOJOM Ajamca YKa3aHHOTO TOpsJKa TOYHOCTH HaWTHU perieHue auddepeHnnarTsHOTo
ypaBHEHHUs Ha JaHHOM oTpeske. “HauanbHblil oTpe3ok” HaiiTu MeTogoM Pynre-Kyrra. I[locTtpouts rpaduxu
MPUOIMKEHHOTO ¥ TOYHOTO pPeIIeHUH.

Bapuanr 25: 3anmava 1, h=0.05,
BapuanT 26: 3a1a4a 2, h=0.01,
BapuanT 27: 3aga4a 3, h=0.1,

Bapuanr 28: 3amaya 4, h=0.05,

I
B W wW

3333

JlaGopaTopuasi padora 10
Tema: 3agaua Ko myst cucteM 0OBIKHOBEHHBIX TU(DPEpeHINATBHBIX YPAaBHCHHIA.

Metoaom Ditnepa pemuTh cucteMbl quddepeHnanbHbIX YpaBHEHUH Ha oTpe3ke [a,b] ¢ TounocThio 0.001.
[TocTpouTh rpadku KOMITOHEHT PEIICHUSI.

, sin X
y'=-yz+—-
1. 3X5 y(0)=0: a=0, b=1, z(0)=-0.4122
2'=-72"+ = x2
1+Xx
y=1-7
2. 12 y(1)=-1; a=1, b=1.5, z(1)=1
7'=—
y—X
yr:X_i_ y? —x2
3. X y(1) = 1.25,a=1, b =15, z(1) =0
. y2+z
Z"—X

Mertomom Pyrre-Kyrra ueTBepTOTo Mopsijika HailTH pelieHre Ha oTpe3ke [a,b] crenyronmx cucrem
i depeHInaTbHBIX YPaBHEHHI NP 3aJaHHBIX HaYaIbHBIX YCIOBUAX C YKa3aHHBIM IaroM h; u300pasuth
kpuByio (Y(X),z(X)) mis X Ha otpeske [a,b].

y' =y-2z+y(y® +3z%) _
y(0)=0.25, a=0, b= pi/4, z(0)= 0.25, h=(b-a)/100
7' =2y+z+12(4y* +32%)

7__ 2 2
5.V = 7YY ) =05, a=0, b=r/4, 2(0)=0,h=00L
Z'=y+2(y*+2°)
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!

=y-z+y(y*+2°%)
_y+z+z(y +7 )

y
z

6. y(0) =0.1, a=0, b=7/2, z(0) = 0, h = 0.01.

!

7. y(0) =0.2, a=0, b=3 7 /2, z(0) = 0, h = 0.01.

7' =y+01z+2(y* +12%)

=10y —z+y(y* +z°%)
z _y+102+z(y +12%)

8. y(0) = 0.4, a=0, b=2 7, z(0) =0, h = 0.01.

{y =0.1y—z+y(y* +12°)

'=y-2+0.001y(y* +z°
o {y y=2+000Ly(y"+2°) 0y~ 0.4, a=0, b=2, 2(0) = 0, h = 0,01,

7' =y+2+100z(y* +z°%)

Metoaom Pynre-KyrTa BTOpOro nopsiaka pemuTtb cucteMbl AuddepeHnaibHbIX YpaBHEHUN Ha OTPE3Ke
[a,b] ¢ TounocThiO 0.001.ITocTponTh Tpad ik KOMIIOHEHT PEIICHHS.

10. {y’:Sin(Byz)H” y(0)=1, z(0)=0.5

' =x+y-22°+1
y'=-2.4xy* +7° —x-1

1md{ . 1, X y(0) = 5/6, 2(0) = 1.
2'=——z71*-y-=

12z y

1 y' =In(2.5x +4x* +z%)
7= VAxZ +y?)

Metonom Ditnepa-Komm pemmth cuctemsl quddepeHinaibHbIX YpaBHEHUN Ha OTpe3ke [a,b] ¢ yKa3aHHBIM
marom. [ToctpouTs rpagiku KOMIOHEHT pelIeHHS.

y(0) = 0.5, z(0) = 1.

sin x
y' =-yz+——=
13. 3X5 y(0)=0; a=0, b=1,2(0)= 0.5, h=0.01
7' =7+ = XZ
1+x
y=2-"
14, 5 z y(1)=-1; a=1, b=1.5, h=0.01,2(1)=1
7'=—
y —X
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yr:X_i_ /y2+x2
15 X y(1) =1.25,a=1, b =15, z(1) =0, h = 0.05.
, y+12
=3
Z"—X

JlabopaTopHuas paGora 12
Tema: MeTo KOHEUHBIX pa3HOCTEH pelIeHNs KpaeBbIX 3aj1au Uil 0OBIKHOBEHHBIX U depeHIInanbHbIX
ypaBHEHUH 2-T0 MOpsIKA

3ananus K JadoparopHoii padore:

3AJTAHME 1. Pemuts 3amauy anautudecku. COCTaBUTh MPOrpaMMy ISl pEIIEHUST METOJIOM
KOHEYHBIX Pa3HOCTEH KpaeBol 3a7a4uu i OOBIKHOBEHHOTO TU(PEPEHITNATBHOTO YPaBHEHUS 2-TO TIOPSIKa
C UCIOJIb30BAaHUEM METO/1a MPOTOHKH. [[pUMEHHUTH pa3HOCTHBIE CXEMBI a) TIEPBOTO TMOPSIIKA
anmnpokcUMariu, 6) BToporo nopsaka anmnpokcumanuu. CpaBHUTH NOJYYEHHbIE Pe3yIbTaThl MEXKIY CO00i U
C TOYHBIM pELICHUEM KpPaeBOM 3a1auu.
3ameuanue: st JaHHOM rpymnnbl 3aJaHU MOKHO MOJYYUTh TOYHOE aHAIUTHYECKOE PEIICHUE
CTaHJAPTHBIMH MeTojaMu u3 Kypca OJ1V.

BapuanrbI:

Axdeaior 1 Axdeaiot 2 Axdeaiot 3

u”(x)+u'(x) =1 u”(x)-u'(x)=0 u"(x)—u'(x) = 2%

u'(0)=0 u(0)=-1 u'(0)=2

u(1)=1 u'(l)-u(l)=2 u(1)=¢

Aadgaiot 4 Aapgaior 5 Raseaiot 6
u"(x)+u'(x)=2 u”(x) —u(x) =2x u”(x)—u(x)=0
u(0)=0 u(0)=0 u(0)=1
u(1)=2 u(l)=-1 u(1)= e2+1)/2e

3AJAHUE 2. Pernts 3aiauy aHanuTuuecku. COCTaBUTh MPOTpaMMy Ui PEIISHHs] METOJ0M
KOHEYHBIX PAa3HOCTEH KpaeBo 3aqauul 715l OOBIKHOBEHHOTO U (epeHIIaTbHOTO YpaBHEHUS 2-T0 MOpsIIKa
C UCIOJIb30BAaHMUEM METOJa MPOTOHKH. /{1151 OCTpOEHUs: pa3HOCTHOM CXEMBbI UCIIOJIb30BATh NHTETPO-
HMHTEPIOSIIIMOHHBINA MeToA. KoadduimeHTs! BEIUUCHATE IBYMS Pa3IMYHBIMU CIIOCOOAMH — Yepe3
bopmymy Tpamnenuit u uepe3 GopmMyny NpsMOYrobHUKOB. CpaBHUTH MOyYEHHBIE PE3YIBTAThl MEXTy COO0M
U C TOYHBIM pEUIEHUEM KpaeBOU 3a/1auH.
3ameuanue: [ JaHHOW rpyNHIbl 3aJaHUI MOYKHO MOJYYUTh TOYHOE aHATUTHYECKOE PEIICHUE
CTaHJapTHBIMU MeToiaMu U3 Kypca OLY.
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Aadeaiot 7 fadeaio® 8 Aageaior 9

U"(X) +u(x) =1 u"(x)+u(x)=0 u"(x) +u(x) =0

-u'(0)+u(0)=1 -u'(0)+u (0) =-1 -u'(0)=0

u(z/2)=0 u(z/2)=1 u(l)=-1
Aadeaiot 10 Aadeaiot 11 Axdeaiot 12

u”(x)+9u(x) =0 u"(x)+4u(x) = cos(2x) u”(x) =1

~u'(0)+u(0)=-32 -u'(0)+u(0)=7/8 u'(0)=0

u(z/4)=1 u(z/4)=0 u(1)=0

3ATAHME 3. CoCTaBHUTH MPOTPAMMY JIJISl PEIICHUST METOJIOM KOHEYHBIX pa3HOCTEH KpaeBoH 3a1auu
U1 OOBIKHOBEHHOTO JU(depeHInaIbHOr0 ypaBHEHUS 2-T0 MOpsKa C UCIIOIb30BaHUEM METO0/1a IPOTOHKHU.
[IpuMeHUTH pa3HOCTHBIE CXEMbI @) MIEPBOr0O MOpsAKA allPOKCUMAaliH, 0) BTOPOro nopsiaka
annpoxcumanuy. CpaBHUTH MOJIyYEHHBIE PE3YIbTAThl MEXy COOOM U ¢ IPUBEAECHHBIM B OTBETaX rpadukoM
peLIeHMS KpaeBOM 3a/1auH.

Aadeaior 13 Aadeai ot 14
1.5 3 " 2, 2
" "(X) = u"(x)-(x+0.9) u'(x)- u(x)=0.9
Y (X)+1.5x+1u(x) 4/1.5x+1 ® ( ’ ) ® (x+0.9)2 ()
45u(0)-u'(0)=25/15 u(0)-u'(0)=1.9/0.9
u'(1)=+25 u(1)=19/0.9
Aadgai ot 15 Aadeaiot 16
"xY — ' (X) — - .S _ 2(3x2-0.4
u"(x)—u'(x) —u(x)=1.416-sin(0.6x)—cos(0.6x) U"(X)—(XZ+O.4)u’(x)—2x-u(x)= (x 3)
u'(0)=-0.6 (¥ +04)
0.6u(1)+2u’(1)=-0.9798825323 u(0)-2u'(0)=1/0.4
u(1)=1/1.4
Aaseai ot 17 Axdeai ot 18
u"(x) +ﬂu'(x) ___ 42 u"(x)+u'(x)—u(x)=2.112sin (0.8 x) —cos (0.8 x)
2.1x+1
o (2.1x+1) 0'(0)=-0.64

6.3u(0)-u'(0)=1

0.8u(1)+2u’(1)=-1.941296864
u'(1)=1.760681686

3ATAHME 4. CocTaBUTh MPOTpaMMy JJIS pEIIeHUs] METOJOM KOHEYHBIX Pa3HOCTEH KpaeBoOi 3a1auu
111 OOBIKHOBEHHOTO TU(PepeHIINATBHOTO YPpaBHEHHSI 2-T0 MOPsAKA C UCIIOIb30BAHUEM METO/a TPOTOHKH.
Jlist HOCTpOEHMs pa3HOCTHOM CXEMBI HCIIONB30BaTh MHTETPO-UHTEPHOISILIMOHHBIN MeTo1. Koadduiments
BBIUUCIIATH JIByMS pa3iIMYHBIMU crioco0amu — uepe3 GpopMmyny Tparenuii u yepe3 Gopmyny
IPSIMOYTOJIbHUKOB. CpaBHUTH MOJTYUYEHHBIE PE3YIbTAThl MEXKIY COO0M U C IPUBEICHHBIM B OTBETAX
rpauKoOM perieHus! KpaeBou 3aauH.
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ctp. 36

Axdeaior 20

(6" +3x°Ju"(x)+(e*+ 9% Ju'(¥) - x'u (x) =0

-u'(0)+u(0)=32

u(083)=43

Aageai ot 21

(3x+chx+shex)u”(x)+(3+shx+3sh2x-chx)u’(x)+4x3u(x)+5x—3x3:0
-u'(0)+u(0)=3
u(0.9)=4




MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
\v} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

(DOHZ[ OLCHOYHBIX CPCACTB I H'pOMe)KyTO‘{HOﬁ aTTeCTaluu 1Mo TUCHHUILINHE

«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO

«enl'y
Bepeus 1okymenTa - 1 ctp. 37 u3 47 TlepBiii HK3eMILIAD KOS Ne
Aadeai ot 22

(x+ch2x+shx)u”(x)+(20hx-shx+chx+1)u'(x)+23x2u(x)+3x—x2:0
-u'(0)+u(0)=2
u(0.7)=3

Axoeaiot 23
(e +sinx)u"(x)+(e* +cos x)u’ (x) -3x°u (x) + X +1=0

v(0)+u(0)-2
(ﬂ/4)=5
Aaseai ot 24

(eX +1)u"(x)+exu’(x)—x3u(x)+x =0
—2u’(0)+u(0)=3
U(7Z'/4) =5

KoHTpoJibHbIE BOMPOCHI K IK3aMeHY

YuciieHHbIE METOAbI PElIEHUS CUCTEM JIMHEHHbIX ajJiredpanyecKknuX ypaBHeHMI.

1.

2
3.
4

o

6.

7.
8.

9.

Anroputm Meroaa ["aycca.

. Beruncnenue onpenenurens MaTpuibl 1 00paTHOM MaTpHULIBL.
Mertoa nporonku. JlocTatoyHoe yCI0BHE YCTOMYMBOCTH MTPOTOHKH (C TOKA3aTEIbCTBOM).
. Merton utepauuii pemeHus: CHCTeMbI IMHEHHBIX ypaBHeHUN. JlocTaTouHOE yCIIOBHE

CXOJIUMOCTH (C J0Ka3aTebcTBOM). OIIEHKA IMOTPEITHOCTH.

Merton Sxo6u. [locratoyHoe ycI0BHE CXOAUMOCTH.

MeTtoa npoCTOi UTEpaIy PELeHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUU. TeopeMa o
CXOJIUMOCTH (C JOKa3aTeIbCTBOM).

Meron 3eiinens. JlocratouHoe yCIOBHE CXOAUMOCTH (C JOKA3aTEIbCTBOM).
Metoa MUHUMATBHBIX HEBSI30K. Teopema 0 CXOAUMOCTH (C JOKa3aTeIbCTBOM).
Muorounensl UeOrbliiea (C 10Ka3aTeIbCTBOM).

10. SIBHBII UTEepaIHOHHBINA METOJ] ¢ YeOBIIIIEBCKMM HaOOpOM mapaMeTpoB. Teopema 6e3

J0Ka3arcjIbCTBA.

HNuTepnonupoBanne u npudamxenne pyHKoui.

ocouarwdE

[TocTaHoBKa 33124 MHTEPIIOIUPOBAHMSL.

WuTepnonsumonHas ¢gopmyna Jlarpanxka (BbIBO).
Wntepnonsumonnas ¢popmyna HetotoHa (BBIBOL).

O1eHKa NOTPEIIHOCTH HHTEPIIOIMPOBAHUS (C I0KA3aTEIbCTBOM).
OnTuManbHbIi BEIOOP Y370B HHTEPHOIMPOBAHUS (C 10KA3aTEIBCTBOM).
NHutepnionuposanue criiailHamMu. Beinucars CUCTEMY YPaBHEHUM.

© OI'BOY BO «Uenl'V»




MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
\v} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO
enl'Y

Bepcust nokymenTa - 1 crp. 38 u3z 47 IlepBslii sx3eMILISIP KOITHA Ne

YucsieHHoe MHTerpupoBanue u 1udgepeHupoBaHue.

[Tonsarue kBaapaTypHOil HOPMYIIBI.

Ksagparypnas popmyrna npsMoyroJbHUKOB U €€ TIOPSAI0OK TOUHOCTH (C I0Ka3aTeIbCTBOM).

Ksagparypnas popmyna Tpamnenuii u ee mopsiiok TOUHOCTH (C TI0Ka3aTeIbCTBOM ).

Ksanparypnas ¢popmyna CUMIICOHA U €€ MOPsI0OK TOUHOCTH (0e3 J0Ka3arenbCcTBa).

KBaaparypubie hopMysIbl HHTEPIIOISAITMOHHOTO TUTIAa. DopmyIbl 1t KOd()PHUITUEHTOB.

YTBepxKIeHUsI 0 TOUHOCTH (C J0Ka3aTeIbCTBOM).

Ksaaparypusie dopmynst ['aycca. Kputepuit TO4HOCTH (C TI0Ka3aTEIBCTBOM).

CyiecTBOBaHUE U €JMHCTBEHHOCTh KBapaTypHbIX popmyr ["aycca (¢ JoKa3aTeabCcTBOM).

CaoiicTBa KBagparypHbIx Gopmyn ['aycca .

. I[MocTpoenue popmyn uncieHHoro aAudhepeHITPOBaHIST METOIOM HEOTIPEIEICHHBIX

Koacb(bnuHeHTOB [TorpenrHoCTh anmpPOKCUMAIIHH TTEPBOM U BTOPOU pa3HOCTHOM MPOU3BOTHOM

(c Toxa3aTeNbCTBOM).

PemieHue HeTMHEHHBIX YPABHEHH M.

1. MeTon nmpocCToii UTEpaIy peuieHus: HeMMHEHHOTO ypaBHEeHUs. [[ocTaTouHOE yCIIOBHE
CXOJIUMOCTH (C JOKa3aTeIIbCTBOM).

2. Merton penakcariuy pemeHusi HeTMHEWHOTO YpaBHEHHS.

3. Meton Hrrortona. JlocTarouHoe yCcaoBHUE CXOAUMOCTH (C JOKA3aTEIHCTBOM).

YucsieHHbIE MEeTOAbI pellieHUs1 00bIKHOBEHHBIX JU((PepeHnaTbHbIX YPABHEHUH.

1. Meton Diinepa pemenus 3aaaun Kommm 11 00bIKHOBEHHOTO (D¢ epeHITHATIBHOTO
yYpaBHEHUS, €ro MOPsA0K allpOKCUMAIINH (C J0KA3aTEIbCTBOM).

2. Metonsl Pynre-Kyrra, omHonapaMeTprieckoe CeMEMCTBO 2 TIOPSJIKa allliPOKCUMAIIHH. .

3. Teopema o cxogumocTtu MeTo/1oB PyHre-Kyrra.

4. MHuorouiaroBsle pa3HOCTHBIE METO/IbI perieHus 3aaauu Komm (onpeneneHue).

Pa3HocTHBIE MeTO/IbI pellleHUs 32124 MATEMATHYECKOH (PU3nKN.

1. Pa3HOCTHBIE CXEMBI JUIsl ypaBHEHHUS TEIUIONPOBOAHOCTH. [IpuMepsl.

2. AnmpokcuMariusi, KOppeKTHOCTh U CXOJIMMOCTh PA3HOCTHBIX CXEM.

3. PasnocrtHas 3amaua Jupuxie mist ypaBuenus [lyaccona. Kanonnueckuit Bu. YcnoBus

TIOJIOKUTENBHOCTH KOA(D(DULIMEHTOB.

[TpuHIMn MakcuMyMa (C 10Ka3aTeIbCTBOM).

. CnencTBus U3 MpUHIMIIA MAKCUMYyMa JUTsI PA3HOCTHBIX CXeM (C JI0Ka3aTeIbCTBOM).

agrwNpE

Y ooNo

S

IK3aMeHALMOHHEBIEC ONJIEThI
buner 1

1. Meron nporoHku. JlocratouyHble yca0BHs yCTOWYMBOCTH MPOTOHKH (C
JIOKa3aTeIbCTBOM).

OneHka NorpemHoCTH HHTEPIIOIMPOBAHNS.

ITonsaTue xBagpaTypHOi (OPMYIIHI.

4. Haiitu miar cetku h, obecneunBatormmii TouHocTsh 0.001 kBagparypHOit hopmysbl

wmn

2
IPSIMOYTOJILHUKOB JIJISl BBIYMCIICHHS HHTETpajia J.l (—x* —6x +1)dx

© OI'BOY BO «Uenl'V»




MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO
enl'Y

Bepcust nokymenTa - 1 crp. 39 w3 47 IlepBslii sx3eMILISIP KOITHA Ne

buner 2

1. Meroa urepauuii pemeHus: CUICTEMbI JINHEWHBIX YpaBHEHHH. JlocTatouHoe ycioBue
CX0IUMOCTH (C AokazaTesnicTBoM). O1ieHKa MOTPEITHOCTH.

NHTtepnionupoBanue crialHamu. Beinucars CUCTEMY YpaBHEHUI.

VYcnoBus NOJI0KUTENBHOCTH KOAIPPHUITUEHTOB.

4. Haiitu mopsaok ammpokcumariu oreparopa 2Yy"(X) +3y'(X) pasHOCTHBIM

wmn

BbIpOKEeHHEM 2Yy  +3Y,; .

buner 3

1. Meroa npocToii uTepaly pelieHrs CuCTeMbl TUHEHHBIX ypaBHeHUH. Teopema o
CXOJIMMOCTH (C JOKa3aTeIIbCTBOM).

Ksanparypuas popmymna CuMIicona u ee mopsiiok TOUHOCTH.

[TocTanoBKa 331241 HHTEPIOIUPOBAHHUSL.

4. Tloctpouth dhopMyny uuciaeHHOTO ¢ depeHITTPOBAHNS, TOUHYIO IJIT MHOTOUYJICHOB

wmn

!
CTEIEeHH 2 , 111 BBIYUCICHUS f (O) no cucreme y3ioB -h, 0, 2h.

buner 4

=

MHuorouiens! YeOrbiea (¢ J0Ka3aTeIbCTBOM).

2. Ksanparyphsie popMyibl HHTEPIIOSIIIMOHHOTO THIA. Dopmyibl 11 K0dhPHUITHEeHTOB.
YTBepKIEHUSI O TOYHOCTH.

3. Ilpumep pa3HOCTHOM CXeMBbI ISl YpaBHEHUS TETIOPOBOIHOCTH.

4. Haiitu yncio urepanui, HeoOX0IMMOe IS TOCTHXKEeHUS 3aanHoi TouHoctr £€=0.001

pelIeHUsT CUCTEMBI

X, =0,22x, —0,05x, +0,11x, —0,08x, + 215,
X, =0,11x, +0,15x, —0,28x, —0,04x, — 0,83,
X = 0,08x, —0,15x, +0,12x, +115,

X, =—0,22x, + 0,13x, —0,27x, + 0,34,

METOJIOM UTEPALIUH.
buner 5
1. HWutepnonsunonHas ¢popmyna Jlarpanxka (BbIBO).

2. CsaoiicTBa KBagpaTypHbIX popmyi ["aycca.
3. IlpaBas pa3HOCTHas MPOM3BOIHAS

© OI'BOY BO «Uenl'V»




MHMNHOBPHAYKH POCCHUU
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE

@” YUpPECKACHUEC BBICIICTO 06pa30BaHI/I$I
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DakynbpTeT/ MaTeMaTHIe CKIi
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DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
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4. UccrnenoBaTh MOPSAIOK TOYHOCTH KBAIPATyPHOU (POPMYIIBI

b n-1
jaf(x)dx: > f(xi)h, h=(b—a)/n
i=0

buer 6

=

WuTtepnonsumonnas ¢popmyna HeroToHa (BBIBOL).

2. SIBHBII HTEpAIIMOHHBIA METO]] ¢ YeOBIIIIEBCKMM HA0OpOM TTapaMeTpoB. Teopema.oe3
JI0Ka3aTeNIbCTRA.

w

JleBas PasHOCTHAA NPOU3BOAHAA U €€ MOPAJAOK alllipOKCUMAIIUH.

4. Tloctpouts popmyny urcieHHOTo quddepeHInpoBaHus, TOUYHYIO UII MHOTOUJIEHOB

CTEIEHHU 2 , IS BEIYUCIICHUS f '(O) o cucreme y3ioB 0, h/2, h.

buner 7
1. OnTtumanbHBIA BEIOOD Y3710B HHTEPIIOIUPOBAHUS (C TOKA3aTEILCTBOM).
1. Teopema o cxomumoctu Meto10B Pyrre-Kyrra.
2. llentpanbHasi pa3HOCTHAs MPOU3BOIHAS U €€ MOPSI0K alMpOKCUMAIIHUH.
3. Haiitu mar cerku h, obecrnieunBaromiuii Tounocts 0.001 kBagpaTypHO# GopMyITBI

2
TpaneIyi Uil BBIYUCIICHUS HHTETpajia .[1 (x® —=3x+ 7)dx

buner &

KBanparypnas ¢hopMyna npsiMOyroJibHUKOB M €€ IOPSAZ0K TOYHOCTH (C
JI0Ka3aTeIbCTBOM).

2. Merton Sko6u. JloctatouHo€ yCIOBUE CXOAUMOCTH.

3. Anmpokcumariys, KOppeKTHOCTb U CXOJIUMOCTh PA3HOCTHBIX CXEM.

4. Tlpu KakuX 3HAYEHUSAX MapaMeTpa T CXOTUTCS METOJI PEJIAKCAIIUN JTsl HAXOXKCHUS

2
IOJIOKUTEIBHOTO KOpHs (yHkiun 4~ 4X—4X"9
buner 9
1. Ksanparypusie popmynsl ['aycca. Kputepuit TouHOCTH (C JOKA3aTE€IBCTBOM)..

2. Anroputm metona ["aycca

3. Btopas pa3HocTHas IpOU3BOAHAS U €€ MOPSIOK allMpOKUMAIUH.

4. Haiitu yncno utepanuii, HeoOXoAUMOE IS TOCTIKEHUs 3amaHHon TouHocTu €=0.001

peUICHUA CUCTCMBI
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO
enl'Y

Bepcus nokymenra - 1 crp. 41 u3 47 Ilepsblii sx3eMILLAp KOITHA Ne

X, =0,22x, —0,05x, +0,21x, —0,08x, +115,
X, =0,11x; +0,15x, —018x, —0,0,4x, — 0,43,
X; = 0,08x, —0,15x, + 0,12x, +1,5,

X, =—-012x, +0,13x, —0,26X%, + 0,39,

METOJOM HTEpAIUH.
buner 10

1. Meroa npocToii uTeparu peleHns HellMHeHHoro ypaBHeHus. JloctatouHoe ycioBue
CXOJIUMOCTH (C JOKa3aTeIIbCTBOM).

Mertonel Pynre-Kyrra, ofHOnapaMeTpuieckoe CEMEUCTBO 2 TOPAJIKA allllPpOKCHMAIIAH.
YT0 Takoe MHTEPHOIAUNOHHBIN MHOTOWIECH?

4. Haiitu mar cetku h, odbecneunBaronuii Tounocts 0.001 kBagparypHO# HOPMYITBI

wn

2
MPSIMOYTOJIbHUKOB IS BBIYMCIICHUS! HHTETpasia L (x* = 2x + 3)dx

buner 11

Metox Herorona. JloctatoyHoe yClIoBHE CXOJUMOCTH (C J0KA3aTEILCTBOM)..
[IpuHIMT MakcUMyMa.

Omnpenenenue pas3/ielIeHHON Pa3HOCTH.

Haiit opsiiok anmpoxcumMariuu oreparopa Y (X) +8Yy'(X) pa3sHOCTHBIM BBIpaKCHHEM

yix,i + 8yX,i .

rwbdE

bumner 12

=

Meron 3eitnens. JJoctarouHoe ycnoBUe CXOAUMOCTH (C JOKa3aTeIbLCTBOM).

2. Paznocthas 3amada Qupuxie ans ypaBHenus [lyaccona. Kanonnueckuii Bua. YciaoBus
MOJIOKUTEIIBHOCTH KO3 (PHUITMEHTOB.

[IpuBecTu npuMep IBYMEPHOU CETKHU.

4. Haiitu war cetku h, odecneunBatonuii Tounocts 0.001  kBagpaTypHOIi HOPMYIIBI

w

3
CumIicoHa JUTsl BBIYMCIICHUS] HHTErpalia .[1 (x* + x—10)dx.

4. MMOPAAOK IIPOBEJIEHUA U KPUTEPUU OLEHMUBAHMUSA
NPOMEKYTOYHOMN ATTECTALIUU

4.1. Tlopsianok nmpoBeaeHHUs MPOMEKYTOUYHON aTTeCTAIUH

3ad4eT M dK3aMEH MMPOCTABIAKOTCA UCXOOd M3 KOJIHNYCCTBA 6ann013, Ha6paHHLIX B TCUYCHHUC
ceMeCTpa.
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MUHOBPHAYKU POCCUUN

(DeﬂepaHBHOC TOCYyHapCTBECHHOC 6IOII)K€THOC O6pa3OBaTeJH>HOC

@” YUpPECKACHUEC BBICIICTO 06pa30BaHI/I$I

«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)

DakynbpTeT/ MaTeMaTHIe CKIi

Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO

«enl'y

Bepcus nokymenra - 1 crp. 42 u3 47

Ilepsblii sx3eMILLAp

KOITHA Ne

HauncasieMble peiTUHTOBBIE 0AJLJIbI.

7 cemecTp (3auer)

[Tocemenne naboparopHbIX 3anHsATHI -10

Benenue terpanu -10
Brinonnenue 1abopatopHeIx padborT:

Jlabopatopnas padota Ne 1 -10
JlabopatopHas pabota Ne 2 -10
JlabopatopHas pabota Ne 3 -10
Jlabopatopnas pabota Ne 4 -10
JlabopatopHas pabota Ne 5 -10
Jlabopatopnas pabota Ne 6 -10
Jlabopatopnas pabota Ne 7 -10
JlabGopatopHas pabota Ne 8 -10

Hroro 100 6axmoB
8 cemecTp (dK3ameH)
Benenue terpaau -10

[Tocemenue nexuwmii 3a o6a cemecrpa  -10
Brimonaenue nabopaTopHbIX padoT.

JlabopatopHas padora Ne 1 -10
JlaGopatopHas pabota Ne 2 -10
JlabGopatopHas pabota Ne 3 -10
JlaGopatopHas pabora Ne 4 -10
Komnoksuym Nel -20
KomnokBuym No2 -20

DK3aMeHaIlMOHHAas KOHTPOJbHAs paboTa - 25

Hroro 125 6amnoB

4.2. Kpurtepuu oueHUBAHHUS MPOMEKYTOUHON aTTeCTALMU MO BUIAM
OLIEHOYHBIX CPEJCTB.

4.2.1 Kpurepun oueHuBaHus J1a00paTopHOi padoThI

MaxkcuManbHbIi 6at 3a oaHy JabopatopHyto padoty — 10 6amios.

bann 9-10 6amoB 7-8 GamioB 3-6 GayioB 0-2 6amnoB
YpoBeHb BBICOKHHU CpeIHUM 0a30BbIi HEJ0CTaTOYHbIN
OCBOEHUS
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DU

MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi

Kadenpa BIancIuTeIbHON MaTeMaTHKH

«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO

(DOHZ[ OLCHOYHBIX CPCACTB I H'pOMe)KyTO‘{HOﬁ aTTeCTaluu 1Mo TUCHHUILINHE

enl'Y
Bepcust nokymenTa - 1 crp. 43 uz 47 IlepBslii sx3eMILISIP KOIIMA Ne
IIPOBEPSAEMBIX
KOMIIETEHIIUI
Kpurepun [Iponenanel Bce [Iponenansl Bce Harncana IIporpamma He
OIICHUBAHUS Mpe/IBapUTEIbHbIE OCHOBHBIE paboTaromias paboTaet unu
MIOCTPOEHUS, npeaBapuTeiIbHble | Mporpamma s CTYJIEHT He
npeoOpa3oBaHus U MOCTPOEHHUSI. pelieHus pa3bupaercs B
OLICHKHU. Hamncana KOHKPETHOU [Iporpamme.
Hanucana nporpaMmma oOIIero 3aa4u.
nporpaMma BUJa, no3Bosisitomiast | [IpousBenena
oOurero Bua, peiars 3a7a4u 13 MIPOBEpKa.
MTO3BOJISIFOIIIAS HEKOTOPOTO KJacca. CryneHt
peuiarh 3a1a4u U3 [TpousBenena pa3bupaercs B
HEKOTOPOTO nposepka. CTyaeHT nporpaMme u
KJacca. pa3zbupaercs B croco0eH ee
[Ipoussenena nporpamme. MOIU(ULIIPOBATH
MIpOBEPKA. .
CryneHnt [IpenBapuTenbHbI
pazOupaercs B € BBIKJIAJIKU
porpamme u MOT'YT
criocoOeH ee OTCYTCTBOBATb.
MOJIUGUITUPOBATD.

4.2.2 Kpurepuu ouleHUBAHUS KOJUIOKBHYMA
Maxkcumanbhbiii 6amn 3a kouiokBuyM — 20 GammoB. DTOT Oamin CKIaabIBaeTCs U3
0aJIoB, TOJIYYEHHBIX 3a KaXIbI TeopeTHUeCKuil Bompoc. B Owmnere — 4 TeopeTHUeCKUX
BOIIpoca 0e3 J0Ka3areIbCTRa.
KpuTtepuu oneHnBaHNs TEOPETHYECKOT0 BONPOCca
MaxkcuMallbHBIN 0aJuT 32 OTBET Ha TEOPETHUUECKHI BOIIPoCc — 5.

5 6aJ10B 4 pannia 3 0aJLi10B 0-2 0aaaa
Bricoknii ypoBeHb Cpennuii ypoBeHb ba3oBelii ypoBeHb Henocrarounsrit
OCBOCHUS OCBOCHUS YPOBEHB OCBOEHHUS YPOBEHb OCBOEHHUS
MIPOBEPSIEMBIX MIPOBEPSAEMBIX MIPOBEPSEMBIX MIPOBEPSAEMBIX
KOMIIETEHIINI KOMIIETECHIIUI KOMIIETEHIIUI KOMIIETEHIIUI

JlaHbI aKKypaTHbBIE
OTIPEICIICHUS ¥ YCTKUE
(bOPMYTHPOBKU TEOPEM,
cBOMCTB. OOBSICHEHBI
BCE 0003HAYCHUS,

JlaHbl akKypaTHBIE
OTIpEAEICHUS U
YeTKHe
(bopMyTHpPOBKU
TeopeM, cBoucTB. He

Onpenenenus u
(bopMyIHpPOBKH B
IIeJIOM TIPHBEACHHI,
HO cojiepKar
HE3HAYUTEIbHBIC

OtBeT Ha BOIIPOC
OTCYTCTBYET WJIU
COJICPKUT ONpEAETICHUS
U GOPMYIHPOBKH,
coJiepKalime
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DU

MUHOBPHAYKU POCCUUN

DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
YUpEeKAEHHE BBICIIEro 00pa3oBaHUs

«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi

Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO

«Henl'Y
Bepcust nokymenTa - 1 ctp. 44 uz 47 IlepBslii sx3eMILISIP KOIIMA Ne
Y4acCTBYIOIIUC B OTBETC. 00BSICHEHBI HETOYHOCTH, 3HAYUTEIbHBIE OLINOKHA
HCKOTOPBIC HEOO0CTAaTOYHas
0003HauEHUSI. SICHOCTh M3JI0KEHUS
Bo3moxxHbI
HE3HAYUTCIIbHBIC
HEACHOCTH B
HN3JI0KCHHNU.

4.2.3 Kputrepuu ouieHUBAHHUS IK3aMEHAIHOHHOI KOHTPOJILHOW PadoThI

MaxkcuMalTbHBIH 0aJuT 3a 3K3aMEHAIIMOHHYIO KOHTPOJIBHYIO padboTy — 25 6aymuioB. DTOT
0as1 ckyajpiBaeTcs U3 0aioB, MOJYYEHHBIX 3a KaXKIblii TeopeTudeckuii Borpoc. B Ounere — 1
TEOPETHUECKUI BOMIPOC C IOKA3aTEILCTBOM H 3 TEOPETHYECKHX BOIpoca 0e3 JOKa3aTelIbCTBaA.

Kputepuu onieHMBaHHSs TEOPETHYECKOTO0 BOMPOCA C 10KA3ATEIbCTBOM
MaxkcumanpHasii 6amr — 10.

9-10 oany0B 7-8 6aJ1a 3-6- 0aJs10B 0-2 06anaa
Bricokuii ypoBeHb Cpennuii ypoBeHb ba3oBblii ypOBEHb Henocrarounsrit
OCBOEHHUS OCBOEHHS YPOBEHb OCBOCHUS YpOBEHb OCBOCHUS
MIPOBEPSAEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX
KOMIIETEHIINN KOMIIETEHIIUI KOMITIETEHIINH KOMITIETEHIINH

JlaHbI aKKypaTHBIE
OTIpEICTICHUS U
MOAPOOHBIC
JI0Ka3aTeIbCTBA
TEOPEM, CBOMCTB.
OOBbsICHEHBI BCE
0003HaUYeHNS,

Y49aCTBYROIIIUEC B OTBCTC.

Jlanbl omnpeneneHus
U JI0Ka3aTesIbCTBa
TeopeM, cBoicTB. He

Onpenenenus u
JIOKa3aTelILCTBA B
11€JIOM MPUBE/ICHBI,

OTBeT Ha BOIPOC
OTCYTCTBYET WUJIU
COJICP’KUT OMpeaesIeHus

00BSICHEHBI HO coJIepiKaT U GOPMYITUPOBKH,
HEKOTOpBIE HE3HAYUTEITIbHbIC coJieprKaliue
0003HaueHUsI. HETOYHOCTH, 3HAYUTETbHBIEC OIUOKU
Bo3moxxHbI HEIOCTaTOYHAs
HE3HAYUTEIIbHbIC SCHOCTb M3JI0KECHUS.
HESICHOCTH B BosmoxHo, He
U3TI0KEHUH. MPUBEICHBI

JI0Ka3aTeIbCTBA.

Kputepuu oneHnBaHusi TeOpeTHYECKOr0 BOINpoOca 0e3 10Ka3aTeIbLCTBA
MaxkcuMainbpHbIl 0aur — 5.

5 0a/L10B 4 6anaa 3 6a10B 0-2 6anna
Bricokuii ypoBeHb Cpennuii ypoBeHb ba3oBrlil ypoBeHB Henocrarounsiit
OCBOCHUS OCBOCHUS YPOBEHB OCBOEHHUS YPOBEHb OCBOEHHUS
MIPOBEPSIEMBIX MIPOBEPSEMBIX MIPOBEPSEMBIX MIPOBEPAEMBIX
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MUHOBPHAYKU POCCUUN

DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs

«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)

DakynbpTeT/ MaTeMaTHIe CKIi

Kadenpa BIancIuTeIbHON MaTeMaTHKH

(DOHZ[ OLCHOYHBIX CPCACTB I H'pOMe)KyTO‘{HOﬁ aTTeCTaluu 1Mo TUCHHUILINHE

«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO

«Henl'Y
Bepcust nokymenTa - 1 ctp. 45 uz 47 IlepBslii sx3eMILISIP KOITHA Ne
KOMIIETEHIINI KOMIIETEHIINI KOMIIETEHIINHI KOMIIETEHIINH
JlaHbI akKypaTHbIE JlaHbI aKkKypaTHbIE Ornpenenenus u OTtBeT Ha BOIIPOC

OMPpCACTICHUA U YCTKUEC |ONPCACICHUA U

(hOpMYIUPOBKU TEOPEM, | UETKHE

cBoicTB. OObsSICHEHBl | (HOPMYITHPOBKU HO COofeprKar 1 GOPMYITUPOBKH,
BCce 0003HAYEHUS, TeopeM, cBOWCTB. He |He3HauuTenbHbIe coJieprKaliue
Y4acTBYIOIIHE B OTBETE. | OObSICHEHBI HETOYHOCTH,

HEKOTOpbIE HE/I0CTaTOYHAs

0003HaueHusl. SCHOCTb U3JI0KEHUS

Bo3MoxHBI

HE3HaYUTeNbHbIE

HEACHOCTH B
N3JI0KCHHH.

(bopMyIIUPOBKHU B
IIEJIOM TTPHUBEICHBI,

OTCYTCTBYET WJIN
COJIEP/KUAT OIPEICIICHUS

3HAYATEIbHbBIE OIINOKU

4.2.4 Kputrepuu ouleHUBAHUS BeleHHs TeTPaau

bann 9-10 6amtoB 7-8 GamioB 3-6 6amnoB 0-2 6ammoB
YpoBeHb BBICOKHU cpeaHui 0a30BbId HEJI0 CTAaTOYHBIN
OCBOCHHA
MIPOBEPSAEMBIX
KOMIIETEHIINN
Kpurepuu B Terpanu B Terpanu orpaxens! |B TeTpanu B teTpanu ne
OLIEHUBAaHUS OTPaKEHBI BCE BC€ OCHOBHBIE OTPaKEHBI OTpPaKECHBI
NpeBapUTEIbHBIC |TTPEIBAPUTEIBLHBIE HEKOTOPBIC MIpeIBapUTEIbHBI
MOCTPOCHMUS, MOCTPOCHMUS, MIPEIBAPUTEIbHBI |€ TTOCTPOCHHS
npeoOpa3zoBaHus U |IpeoOpa3oBaHUs U € TTOCTPOCHHUSI. WM CTYICHT HE
oneHku. CryneHT |oueHku. CTyaeHT CryneHt pazOupaercs B
onecrsaie XOPOIIO pa3doUpaeTcs |yAOBIECTBOPUTEIND | TEOPHH IO TEME

pazOupaercs B B TEOPHUH IO TEME HO pa3zOupaercs B | 1a00paTOpHO
TEOPHH 110 TEME  |T1a00paTOpHOU TEOPHH 110 TeMe | paboTHI..
nabopaTopHO paboTHL.. nabopaTropHOi
paboTHI. paboTHI..

4.3. Pe3yabTraTbl  NPOMEKYTOYHOH  aTTeCcTAllMM W YPOBHHU

chopMHUPOBAHHOCTH KOMIIETEHIIU

IIpu noaBeAeHNN UTOTOB YUYHUTBHIBAIOTCS PE3YyIbTAThl TEKYIIEH arTecTanuu. B 7
CeMeCTpe IpU MOCTAaHOBKE 3a4eTa CYMMMPYIOTCS OaJlibl TEKyIIeH aTTecTaluy (MaKCUMyM
1006as10B). 3aueT BHICTABIISAETCS NP KOJIMYECTBE OAIOB, HE MeHbIeM 60.
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO
enl'Y

Bepcust nokymenTa - 1 cTp. 46 u3 47 IlepBslii sx3eMILISIP KOITHA Ne

B 8 cemectpe noJtyueHHbIE 32 TEKYIIYIO aTTECTAIMIO 0aJIbl CYMMHUPYIOTCS C OajiaMH,

MOJTYYCHHBIMH 32 SK3aMEHAIIMOHHYIO KOHTPOJIbHYIO paboTy (MakcuMyM 125 6amnoB). OneHka
BBICTABIISIETCS IO CIIEYIOIIEMY KPUTEPHIO:

0-49 6annoB - HEYIOBIETBOPUTENHHO (2);
50-69 6am10B - yIOBIETBOPUTEIBHO (3);
70-90 6amtoB - xoporo (4);

91-125 GamoB - oTyI9HO (5).

Oco0OeHHOCTH NMPOBENECHUH IPOLEAYPhl OLIEHUBAHUS PE3YIIHTATOB 00YyUEHHS] HHBAINUJIOB

U JUI C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsi 00O3Hau€Hbl B pabouell mporpamMme
TUCIMILTAHBL (MOJTYIs).

YpoBHU chOPMUPOBAHHOCTH KOMIIETEHIINHA OTIPEACIIAIOTCS CIECAYIOMIMM 00pa3oM:

Bricokuit ypoBeHb cPOPMHPOBAHHOCTH KOMIIETEHIIUNA COOTBETCTBYET OLIEHKE OTJIMYHO

U TpeanosaraeT GOpMUPOBAaHUE KOMIIETEHIMM Ha BBICOKOM YPOBHE: TOTOBHOCTH K
CaMOCTOSITENIbHOM ~ MPO(ecCHOHABHOM ~ AEATENbHOCTU:  (POPMHUPYIOTCS  3HAHUS
MMOCTAaHOBOK OCHOBHBIX 3aJ/la4 YMCJIEHHOTO aHallh3a, METOJ0B UX PEIlEeHUH, TEOPEM O
CBOMCBaxX  YHCJIEHHBIX METOJOB; (QOpPMUPYIOTCS  yMEHUs  pa3Ouparbcs B
JI0Ka3aTeNbCTBAX UM JIOKAa3blBaThb TEOPEMbl 00 YCTOWYHMBOCTH, ANIpPOKCUMAIUU U
CXOAMMOCTH YHCJICHHBIX METOJIOB,  pellaTh MPUKIAJAHbIE 3aJa4ll YHUCJICHHBIMU
MeToaaMu; (GOPMHUPYIOTCS TBEpPAble HABBIKM BIIAJCHUS OCHOBHBIMH METOJaMHU
YHUCIIEHHOTO PELlIeHUs] MaTeMaTUYECKUX 3aa4 U UX MPUMEHEHUs B MPOPecCHOHANTBHOMN
NeSITeIbHOCTH.

CpenHuii ypoBEeHb COOTBETCTBYET OLIEHKE XOPOIIIO

U mpeanoaraet GOpMHUpPOBaHUE KOMIIETEHIIMM HA CpeAHEM ypoBHE: (hopMHUpPYETCs
KOMILJIEKCHOE 3HaHHME MPOOJIEeMaTUKU B 00JIACTH YUCIEHHBIX METOJIOB, (POPMHUPYIOTCS
3HAHMSI IOCTAHOBOK OCHOBHBIX 33]1a4 YMCJIEHHOTO aHajn3a, METOJ0B HUX PEIleHUH,
OCHOBHBIX T€OpeM; (GOPMUPYIOTCS yMEHUS pa30UpaThCs B JOKA3aTENbCTBAX TEOPEM
00 yCTOMYHMBOCTH, aMPOKCUMAIIMH U CXOAUMOCTH YHCICHHBIX METOJIOB, pellaTh
MIPUKJIaIHBIE 3314 YUCICHHBIMU METOAaMHU; (GOPMHUPYIOTCSI HaBBIKU BIAJCHUS
OCHOBHBIMHM METOJIJaMU YUCJIEHHOTO PEUIEHUs MAaTEMAaTUYECKHX 33]1a4 U UX
MIPUMEHEHHSI B TPO(PECCHOHANBHON 1eITeTbHOCTH.

3. bBazossrii YPOBCHB COOTBCTCTBYCT OLICHKE YIOBJICTBOPUTCIIEHO

" Opearnojiaract (pOpMHpOBaHI/IC KOMIIETCHIIUI HAa Ha4aJbHOM YPOBHE:

(bOpMI/IpyeTCH IpeaACTaBJICHUEC O HpO6HeMaTI/IKC B 00JIaCTH YHCIICHHBIX METO/J0B,
(bOpMI/Ip}IIOTCSI 3HaHHA MIOCTAaHOBOK OCHOBHBIX 3a1a4 YHMCJIICHHOI'O aHajln3a, MCTOJO0B

ux pe].HeHPIfI, (bOpMyJ'II/IpOBOK TCOpECM 00 YCTOﬁqHBOCTH, allrpoOKCUMalNn 1
CXOIUMOCTH YHUCIICHHBIX MCTOJ0B, (I)OpMI/IpyCTC}I YMCHHUC PCIIATh IMPUKIIAHBIC 3a1a4N
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepenTe (PIBOY BO «Henl V)
DakynbpTeT/ MaTeMaTHIe CKIi
Kadenpa BIancIuTeIbHON MaTeMaTHKH

DoHA OLIEHOYHBIX CPEJICTB VIS IPOMEKYTOIHOH aTTECTAINH 110 AUCIUILINHE
«HucneHHbIe METOBD) TT0 HANPaBJICHHUIO NOAroToBKH (cneranbaocTr) 01.03.02 «[Ipuknagnas MateMaTuka u
nHpopMaTHKa» HarpaBleHHOCTH (npo¢uimo) Ipukiannas Maremarrnka U HcKyccTBeHHBIH nHTEmIekT @THOY BO
enl'Y

Bepcus nokymenra - 1 crp. 47 u3 47 Ilepsblii sx3eMILLAp KOITHA Ne

YHUCJIICHHBIMU MCTOJaMHU, q)OpMI/IpyIOTCH 0a30BbIE€ HABBIKU BJIaICHUA OCHOBHBIMU
MCTOJAaMU YHUCJICHHOI'0 pCIICHHUA MAaTCMATUUCCKUX 3a/lad U UX IPUMCHCHUS B
npohecCHOHANTBHOU IEATETLHOCTH.

4. Hwuzkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTENBHO. ()parMeHTapHbIE 3HAHMUS;

OTKa3 OT OTBETA;

3HAHUE OTJEJbHBIX PEKOMEH/I0BAaHHBIX HICTOYHHUKOB;

HEYMEHHUE UCI0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJM4yue rpyobIX OIINO0K;

HU3KHUH ypoBeHb C(OOPMHUPOBAHHOCTH 3asIBJICHHBIX KOMIIETEHITHH.

© OI'BOY BO «Uenl'V»




01.03.02 IIpuknagHasg MaTeMaTHKA U MCKYCCTBEHHBII MHTe LIeKT, IIpukiagnas MmareMaTuka u
undpopmaruka ®OC "Yncnennsie MmeToasl", 2026 rox Hadopa, hopma o0yyeHUs 0YHAS

®DoHI OLIEHOYHBIX CPE€ACTB AU CHMILIMHBI (MO}Iy.]IH) 0)106peH U PEKOMEH/10BaH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHBIM COBETOM MAaTE€MaTHY€CKOTO (baKy.TILTeTa

[Tporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO A. C. CKkopbIHUH

3aceualmeM Ra(l)e[lpbl BBIYMCJIUTEILHOM MaTeMAaTHKH

[Tporoxon 3aceqanust Ne 6 ot 19.02.2026

3aBenyromui kapenpoi COIIaCOBaHO B. H. IlaBnenko

ABTOD (COCTaBUTEIIH) M. A. OBUMHHHKOB

CTpykrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1
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