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1. MACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB

Hampasnenue monrorosku 02.03.01 — Maremarika v KOMIIBIOTEPHBIE HAYKH

[Ipoduib:
HCCIIEIOBAHUAX

Maremarnueckue

Hucrunnuna: YuciaeHHbIE METOIbI
Cemectpsl m3yuenus: 7,8
dopmbl TpoMeKyTOUHOM artectanuu: sauem (1 cemecmp), sxzamen(8 cemecmp)

HpuMeltaHue.' HCIIOJIB3YCTCA 6aHHBHO'peﬁTHHFOBaﬂ CUCTEMA IJIA OUCHHUBAHUWA PE3YILTATOB .

U KOMIIBIOTCPHBLIC

METOIBI B

2. IEPEYEHb ®OPMUPYEMBIX KOMITIETEHIIAI

2.1. KomneTreHuMH, 3aKpenyiéHHbIE 32 T CHUTIINHON

I/I3yquI/Ie JUCIHHUITIIMHBI

K.M.02.05

CJICOYIOIINUX KOMITETCHITHI:

«YucneHHble METONbI» HalpaBleHO Ha (QOopMHUpOBaHHE

Koner n
HauMEHOBaHHE NHIukaTopsl TOCTHKEHUS [lepedeHp IaHUPYEMBIX
KOMIIETEHIIUN KOMIIETEHIIMH COTJIaCHO PE3YNIBTaTOB OOyUYEHUS 110
coriacao PI'OC OIIOII IUCLIUIIINHE
(OITOIT BO)
1 2 3

VK-3 Cnocoben VK-3.1. Hemonctpupyet | CtyaeH noixeH 3HaTh: CriocoObl
OCYILIECTBIISTh MOHMMAaHUE THUMOJOTHH U | B3aUMOJCHCTBUS C yYACTHUKAMHU
COLIMAILHOE (akTopoB  (OpPMHPOBAHHUS | KOMaH/IbI B MPOIecce padOThI HaT
B3aHMMOJICMCTBUE | KOMaHI, JTUJEPCTBA U | MPOEKTOM B 00IaCTH YHCIECHHOTO
Y peaIM30BBIBaTh | CIIOCOOOB COIIMAIBHOTO | MOJCITMPOBAHUS
CBOIO pOJIb B B3aHUMO/JICHCTBHSL. CTyIeHT N0KEeH YMETh:
KOMaHze YK-3.2. Ocy1ecTBaseT | OCyHIECTBIATH B3aUMOJIEHCTBHE C

B3aUMOJCHCTBUE C JAPYTUMH
YJeHaMl KOMaHIbl, B T.4.
y4acTBYeT B oOMmeHe
uHpOpManrei, 3HaHUAMU |
OTIBITOM.

y4acTHUKaMU KOMaH/Ibl B TIpoliecce
paboThl HaJ MPOEKTOM B 00JaCTH
YHCIIEHHOTO MOJICTTHPOBAHUS
CTyneHT A0KEeH UMETh HaBBIKH
paboTh B KOMaH/IE B MpOIlecce

YK-3.3. Nwmeer OTIBIT | pabOTHI HAJ MMPOEKTOM B 001aCTH
ydyacTus B KOMaHIHOHM | YMCIEHHOTO MOJEIMPOBAHUS
pa0ore.

OIIK-1Cnocob6en | OIIK-1.1. Ob6nagaer | CTyaeH JOMKEH 3HATh KIacCUYECKHe

KOHCYJIbTUPOBaTh | 0a30BBIMU 3HAHUSMH, | METO/Ibl YHUCICHHOTO PEeLICHHS

U MCIIOJIb30BATh MOJYYeHHBIMH B 00JACTH | CHCTEM JIMHEHWHBIX alreOpanuecKux

crp. 3

(GyHIaMEHTAIbHBIX M MPHUKIATHBIX
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crp. 4

(dbyHIaMEHTaIbHBI | MaTeMaTHYECKUX W (WJIM) | ypaBHEHUI; OCHOBHBIE CIIOCOOBI
€ 3HaHUs B €CTECTBEHHBIX HayK UHTEPIOINPOBaHUS (PYHKIINS;
oOmacTu OIIK-1.2.  JlemoHCTpUpYET | OCHOBHBIE (HOPMYIIBI TPUOTHMKEHHOTO
MaTEeMaTHYECKOI0 | YMEHUS pEllaTb THUIIOBBIE | BHIYMCIEHUS UHTEIPAJIOB; OCHOBHBIE
aHayu3a, 3amaud, Qopmynupyembie B | GOpPMYIIbI YUCIEHHOTO
KOMILJIEKCHOTO U | paMKax MaTeMaTH4ecKux u | quddepeHurpoBaHms; KIIaCCUYECKUe
(GYHKIMOHAIBHOT | (MJIM) €CTECTBEHHBIX HAYK METO/Ibl PELLIEHUS HETMHEHHBIX
0 aHaJM3a, OIIK-1.3. VMimeer HaBBIKM | ypaBHEHUI U CUCTEM; OCHOBHbIE
anreopsl, HCIIOJIb30BAaHUSI  OCHOBHBIX | METOJbI perieHus 3a1aun Komm st
aHAJTUTHYCCKOM TOHSATUM, TEOpEeM, 3aKOHOB | OOBIKHOBEHHOTO
T€OMETPHH, MaTE€MaTUKH " (wm) | nuddepeHaNTbHOTO YpaBHEHUS
muddepeHnranbH | €CTECTBEHHBIX  HayK  JJIsl | IEPBOTO MOPSJIKA KaK B OJTHOMEPHOM,
Ol reoMeTpHH U pelieHus 3a/a4 | Tak U B MHOTOMEPHOM IIPOCTPAHCTBE;
TOIOJIOTUH, npodeccuoHanbHON Pa3HOCTHBIE METO/IbI PEILIEHUS
muddepeHnraibl | e TeIbHOCTH KpaeBbIX 3a]a4 /151 OObIKHOBEHHBIX
BIX YPaBHEHUH, g depeHInaIbHbIX YpaBHEHUI
IUCKPETHOM BTOPOTI'O MOPSAJKA; PA3HOCTHBIE
MaTEeMaTUKHU U CXEMBI JUIsl OCHOBHBIX YpaBHEHHI
MaTeMaTHU4YEeCKOM MaTeMaTHIeCKOU (PU3UKH.
JIOTUKH, TEOPUU
BEPOSITHOCTEH, CTyleHT 1OKEH YMETh
MaTeMaTHYECKOUN HaXO0JUTh YHUCIIO UTEPALIHA,
CTaTUCTUKH U HEO0X0IMMOE€ IS 10 CTHKEHUS
Clly4alHbIX 3aJaHHOM TOYHOCTH; J1aBaTh OLIEHKY
IIPOLIECCOB, HOIPEHIHOCTH MPUOIMKEHHBIX
YHUCIIEHHBIX (bopmyi; HccenoBaTh NOPAJOK
METO/IOB, annpoKCUMaIMK Pa3HOCTHBIX CXEM;
TEOPETUUYECKOMN CTPOUTH (POPMYIIBI YUCIEHHOTO
MEXaHUKH B muddepeHInpoBaHUs U
npodeccuoHalbH UHTETPUPOBAHMSI UCXOMS U3
Oif eATeNbHOCTH CO00pakeHUH TOYHOCTH; TUCATh
KOMIIbIOTEpPHBIE IPOTPAMMBI,
peanu3yrole 0CHOBHBIE aITOPUTMBI
YHCJICHHBIX METOJIOB
CTyneHT H0JKeH UMETh HaBBIKH
NPUMEHEHHS AITOPUTMOB YHCICHHBIX
METOJI0B
OIIK-4 Cnocoben | OIIK-4.1. JlemoHcTpupyeT | CTYIEHT AOJKEH 3HATh OCHOBHBIE

HaXOJIUTh,
aHAJM3UPOBATh,
pean30BbIBaTh
MPOrPaMMHO U
HCII0JIb30BATh Ha
MPAKTUKE
MaTeMaTH4YECKHE

3HaHUE TEOPHU AJITOPUTMOB,
METO/OJIOTUH U TEXHOJIOTHH
IPOrpaMMHUPOBAHUS.
OIIK-4.2. JlemoHcTpupYyeT
YMEHUS HaXO/MUTh,
aHaJM3UPOBATb,
pearn30BbIBaTh MPOTPAMMHO

MaTCMaTUYICCKUC AJITOPUTMBI,
JEXKare B OCHOBEC YU CJIICHHBIX
METOAO0B

CTYI[CHT HAOJIKCH YMCTb
CaMOCTOATCIBHO HAXOOUTBD,
AHAJIM3UPOBATh, PCAJIN30BbIBATH
IMPpOrpaMMHO M HMCIIOJIb30BAThH Ha
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AJITOPUTMBI, B TOM | MAaTCMaTUYCCKHEC IMPAKTUKC AJITOPUTMBI YACJICHHBIX

YHUCJIE C AJITOPUTMBI, B TOM YHCJIC C | MCTOJOB , B TOM YHCJIC C

IMPUMCHCHUCM MNPUMCHCHUCM COBPEMCHHBIX | IPUMCHCHHUEM COBPCMCHHLIX

COBPCMCHHBIX BBIYHCIIMTCIIBHBIX CUCTEM BBIYHMCIIUTCIBHBIX CUCTEM

perunciurensaeix | OIIK-4.3. Nmeer | CTyneHT JOMKEH BIaIETh

CUCTEM MIPAKTUYECKHUI OIIBIT | HABBIKAMU IIPOrpaMMHOMN
HpOFpaMMHOI\/JI pcanmun3danuun | peajin3alnnn MaTEMAaTHYE€CKUX
MaTEMAaTHYCECKUX AJIrOPUTMOB B 00JaCTH YHMCIIEH HBIX
AJITOPUTMOB METOA0B
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3. COAEP’ KAHUE OHEHOYHBIX CPEJACTB 1O JUCHUIIVIMHE

3.1 Buabl OEHOYHBIX CPEACTB

Kontponn | Ceme | Homep HaumeHnoBanne

pyeMbie cTp (3anaHMs OII€HOYHOT'0
Tembl/ cpeacTsa
KO)I, HAaUMECHOBaAHUE Hepeqeﬂb IVIAHUPYEMBIX pa3aeiibl
KOMTIETEHI[AH pe3yJbTATOB 00yYeHHS 10 (HomMep u
corjacHo ®I'OC JUCHUTIMHE Ha3BaHHUe
pasaesia
u3 PII/{
n.2.2)
YK-3 Cnocober | Crymen nospkeH 3Hath: Crioco6sl | Pasgensr | 7 1 Kosmoksuym 1
OCYLLCCTBIATH B3aMMOJICHCTBHUS C yYaCTHHKaMu | 1-3
CoaJIbHOC
N KOMaH bl B TIporiecce paboThI
B3aMMOACHUCTBUC u

peammsosbipaTh  csoto | HAJ MPOCKTOM B 00IacTH

PoJIb B KOMaHJIC YHUCJICHHOTO MOJCINPOBAHUA
CTyIeHT TOJKEH YMETh:
OCYIIECTBIIATh B3aUMOJICHCTBHE
C yJ4aCTHUKaMH KOMaH/]IbI B
nporiecce paboThl HaJl TPOEKTOM
B 00JIACTH YHCJIEHHOTO
MOJICTTUPOBAHUS

CTyaeHT TOJKeH UMETh HaBBIKU
paboTHl B KOMaHJIE B IMPOIIECCE
paboTHI HAJ IPOEKTOM B
00J1aCTH YMCIECHHOTO

MO/ICITHPOBAHHUS
OI1K-1Criocoben CrynieH 10JKEH 3HATh
KOHCYJTBTHPOBATH ¥ | KIIACCHYECKUE METO/IbI
HCMONB30BATE YKMCICHHOTO PEIICHHS CUCTEM
S)szlf;reHTianbé%naCTn nHHeﬁHLIX“ anrebpandecKux
MATEMATHUECKOIO ypaBHEHUIT; OCHOBHBIE CIIOCOOBI

aHanM3a, KoMIUlekcHoro | HHTEPIIOJIMPOBAHUS QYHKIMS,
U (yHKIHOHATBHOTO | OCHOBHBIC (DOPMYIIBI
aHalus3a, anredpbl, | IPUOGINKEHHOTO BHIYHUCIICHHS

AHATHTITICCKOM MHTETPAJIOB; OCHOBHBIE
TE€OMETPHH,
P —— (OPMYJIBI YHCIIEHHOTO

TEOMETPHUU U TOIOJIOTHH, auQdepeHIMpOoBaHNS;
i depeHInaTbHBIX KJIACCUYECKHUEC METO/IbI PCIICHU

YPaBHEHHH, TMCKPETHOH | yemMHEHHBIX YPABHEHUN U

MaTEMATHIEH o " CHUCTEM., OCHOBHBIC MCTOAbI
MaTeMaTHYECKON

JOTHKH, Teopun | PEIICHHS 337124 Komm miist
BEPOSITHOCTEN, 0OBIKHOBEHHOTO
MaTeMaTH4YECKOU middepeHInanIbHOTO

CTaTHCTHKH 1 | ypaBHEHHS IIEPBOIO MOPSAIKA
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crp. 7

CIydalHBIX IPOLECCOB,
YHCIIEHHBIX METOJIOB,
TEOPETUUECKON
MEXaHUKU B
npodeCCHOHATEHON
JeSITeNbHOCTU

KaK B OJTHOMEPHOM, TaK U B
MHOTOMEPHOM MTPOCTPAHCTBE;
Pa3HOCTHBIE METO/IbI PEIICHUS
KpaeBbIX 3aj1a4 IS
O0OBIKHOBEHHBIX
muddepeHInanbHBIX YpaBHEHUM
BTOPOTO TIOPSI/IKA; PA3HOCTHBIE
CXEMBI JIJIs OCHOBHBIX
YpPaBHEHUN MaTeMaTu4eCKOn
(bu3nKu.

CTyIeHT OKEH YMETh
HAaXOJIUTh YHCIIO UTEPALIHH,
HeoOX0uMOe€ IS IO CTYKEHU
3aJaHHO# TOYHOCTH, aBaTh
OIICHKY TMOTPENTHOCTH
MPUOIKEHHBIX (hopMyIT;
HCCIIEI0BATh MOPSIOK
anMmpoOKCUMAIIH Pa3HOCTHBIX
CXEM; CTPOHUTH (OPMYJIBI
YHCIIEHHOTO
muddepeHnpoBaHUs U
UHTETPUPOBAHUS UCXOMS U3
co00paxeHH TOUHOCTH; MUCATh
KOMITbIOTEPHBIE TIPOTPAMMBI,
peanu3yroime 0OCHOBHbBIE
AITOPUTMBI

YHCIIEHHBIX METO/IOB

CTYD,eHT OOomXeH MMeTb HaBblKU
npuMeHeHusa anroputMmoB
YNCNEeHHbIX METOO0B

OIIK-4
HaXO/UTh,
aHaJIM3UPOBATb,
peanu30BbIBATH
IIPOrPaMMHO u
HCIIOJIb30BaTh Ha
MIPAKTUKE
MaTeMaTUYECKUE
TOPUTMBL, B TOM
quclie C
IIPUMEHEHUEM
COBPEMEHHBIX
BBIUUCIIUTEIBHBIX
CUCTEM

Cnoco0eH

CTyneHT A0JKEH 3HaTh
OCHOBHBIE MaTeEMaTHUYECKHE
AITOPUTMBI, JIEKAILME B OCHOBE
YHCIECHHBIX METOJIOB

CTyaeHT N0KEeH YMETh
CaMOCTOSATEIBHO HaXOINUTh,
aHAJIM3UPOBaTh, PEAIN30BLIBATh
POrpaMMHO M MCHOJIb30BaTh Ha
MPAKTUKE AITOPUTMBI
YHCJIECHHBIX METOJIOB , B TOM
YHUCJIEe C MPUMEHEHUEM
COBPEMEHHBIX BBIUMCIUTEIHHBIX
CHCTEM

CTyaeHT 0KEH BIaJETh
HaBBIKAMU MPOTPAMMHOM

Pasnennl
4-6

Konnoksuym 2
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pcain3aluu MaTCMaTUICCKUX
AJITOPUTMOB B 00J1aCcTH YKCIIEH
HBIX MCTO0B

Pazmen 1 |7 1-3 JlaGoparopHbie
paboThI

Paznen2 |7 4-5 JlaGopartopHbie

paboThI
Pazmen3 |7 6-7 JlaGoparopHsbie

paboThI
Pazmen4 | 8 8-9 JlaGoparopHsbie

paboThI

Pazmen 5 | 8 10-11 | JIaGoparopubie
paboThI

Pasgen6 | 8 12 CoBmMmecTHOE
BBITIOJTHCHHE
nmabopaTopHOi
paboThI
DK3aMeHalOHH
as. KOHTPOJIbHAs
pabora

3.2 CoepikaHue OlleHOYHBIX CPEACTB

Bomnpocs k ko1okBUYMY 1 (7 cemectp)

1. Ausropurm metona ["aycca.

MeTto IpOroHKH.

Meron nrepannii pelieHus: CUCTEMBI JINHEHHBIX YpaBHEHHUM. Jl0CTaTOYHOE YCIOBHE CXOIUMOCTH.
OneHka NorpemHoCTH.

Merton Sko6u. JlocTaroyHOE YCIOBHE CXOAUMOCTH.

Merton npoctoit urepanuu. Teopema 0 CXOAUMOCTH.

Meron 3eitnens. JloctatouHoe ycI0BUE CXOAUMOCTH.

Meton MUHUMAaNbHBIX HEBSI30K. Teopema 0 CXOAUMOCTH.

Msorounensl YeOblesa.

SIBHBIN UTEPALIMOHHBIA METOJI C YEOBIIIEBCKUM HAOOPOM IapaMeTpoB.

10 [locTaHoBKa 3a1a41 HHTEPIIOIUPOBAHMUSL.

11. UnTepnonsunonnas ¢popmyna Jlarpanxa.

12. Omnpenenenue pasaeneHHoil pazHoctu. MHTepnomsinuonHas Gopmyna HeroToHa .

wmn

©woo~NOA
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13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

OneHka NorpeHOCTH HHTEPIIOINPOBAHUS.

OnTuManbHbIN BBIOOP Y3710B UHTEPIIOJIUPOBAHUSI.

Omnpenenenue KyOM4ecKoro cruiaiHa.

[TonsTHe kBaspaTypHOil (POPMYIIBL.

KBanparypHnas ¢popMmyna npsiMOyrojibHUKOB U €€ MOPSA0K TOUHOCTH.

KBanparyphnas ¢popmyna Tpanenuii 1 ee Hopsa0K TOUHOCTH.

Ksanparypnas ¢popmyna CUMIICOHA U €€ MOPSI0OK TOUHOCTH.

KBanparypHusie popmynsl HHTEPHOISAIMOHHOTO THA. DOopMyIbl A1 KO3(PPUITMEHTOB. Y TBEpKICHUS
0 TOYHOCTH.

Ksanparypusie popmynsl ['aycca. Kpurepuit Tounoctu.

CyiecTBOBaHUE U €JMHCTBEHHOCTh KBaJpaTypHbIX popmyn ['aycca.

CaoiicTBa kBagpaTypHbIX popmyn ["aycca.

[Toctpoenune dhopmyn urcienHoro auddepeHnpoBaHUs METOJIOM HEOTIPEICIICHHBIX

KO3 QHUIIMEHTOB, MOTPENTHOCTD alPOKCUMAIMH NIEPBON U BTOPOM pa3HOCTHOM MPOU3BOIHOM.

Bonpocsl k ko/10kBHYMY 2 ( 8 cemecTp)

el N =

oo

8.
9.

10.
11.
12.

13.

14
15

Metoa npoCToil UTEpaIuK PENICHUS HETMHEHHOTO ypaBHEHHU. Jl0CTaTOYHOE YCIOBUE CXOAUMOCTH.
Mertoa penakcanyu peuieHus] HEJTMHEWMHOTO YpaBHEHUS.
Meron Hrerotona. /locTarouHoe yCI0BHE CXOJUMOCTH.
Momudukanun metona HerotoHa: cimydait KpaTHOTO KOpHS, MOAUUITMPOBaHHBIM MeTo HproTOHA,
METOJI CEKYIIUX.
MeToapbl peleHusi CUCTEM HEJIMHEHHBIX YpaBHEHUI: METOJ1 uTepannii, metor HeroToHa.
MeTo/1p1 pelieHrs CUCTeM HEeJTMHEWHBIX YpaBHEHUHN: HeJTMHEHHbIE MeTo bl SIkoOu u 3eiimens.
Meton Diinepa pemenus 3aaa4u Koy 111 00bIKHOBEHHOTO TU(PGEPEHITMAIBHOTO YPaBHEHHS, €TI0
MOPSZOK aMmpOKCUMAIIHH.
Onpenenenue meto10B Pynre-Kyrra. Teopema 0 cxoauMOCTH.
OmnpeneneHne MHOTOIIIArOBOTO  Pa3HOCTHOTO METo/Ia pemieHus 3anadn Komm.
[TorpenrHoCTh anMmpOKCUMAIIMH MHOTOIIIATOBBIX PAa3HOCTHBIX METOJIOB.
Teopema 0 cXOAMMOCTH MHOTOIIIArOBOTO Pa3HOCTHOTO METO/IA.
[TocTpoenune pa3HOCTHOM CXeMbI HHTETPO-HHTEPIIOJIIIIMOHHBIM MeTOIoM. [IopsAI0K anmpoKcuMariu
Y TTOPSA0K TOYHOCTH.
[IpuMepsl pa3HOCTHBIX CXEM JJIsl YPaBHEHUS TEIJIONPOBOAHOCTH. YCIOBHS YCTOMYHUBOCTH,
MOJTy4eHHbIE METOJIOM TapMOHHUK. AOCOIIOTHAS M YCIIOBHAS YCTOMYHMBOCTb.
. Annpokcumanusi, KOppeKTHOCTb U CXOJUMOCTb Pa3HOCTHBIX CXEM.
. Paznoctnas 3anaua J{upuxine s ypaBHenus Ilyaccona.

Copepxanne 1a00paTopHBIX padoT.

JlaGopaTopHnas padora 1
Tema: DneMeHTHI TEOPUU MOTPELTHOCTEH

3aoanue 1. Oxpyriisis 4ucia 0 TpeX 3Ha4alMX uudp, onpenenTs abCOIOTHYIO A U OTHOCUTENBHYIO O

MOrpCuIHOCTH MOJIYYCHHBIX HpI/I6J'II/I)KCHHBIX YHUCCII.

[Neap.| 2 | 2 | 3 | 4] 5 | 6 | 7] 8 | 9 [1] un] 12 |
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| x [21514 | 0,16152 | 0,01204 | 1,225 | 0,0015281 | 392,85 | 0,1545 | 0,003922 | 62555 | 94,525 | 123,64 | 0,098675

3aoanue 2. Onpenenutb aOCOIIOTHBIE TTOTPEITHOCTHU CIEAYIOIINX MPUOTMKEHHBIX YHCE IO MX
OTHOCUTCJIbHBIM MOTPCITHOCTAM.

N 1 2 3 4 5 6 7 8 9 10 1 12
Bap.
X | 132,67 | 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%

3adanue 3. OnpenenuTh KOJIMUYECTBO BEPHBIX ITU(p B UUCIIE X, €CIIM U3BECTHA €r0 a0COJIIOTHAS MTOTPEITHOCTD.

N Bap. 1 2 3 4 5 6 7 8 9 10 11 12
X 0,394 | 0,132 | 38,2543 | 293,481 | 2,325 | 14,00231 | 0,0842 | 0,00381 | 32,285 | 0,2113 | 345513 | 48,353
Ax 0,25-10? | 0,1-10% | 0,27:102 | 011 | 0,1-10% | 0,1:10° | 0,15-102 | 0,1-10* | 0,2:10? | 0,5:102 | 6,7-10? | 3,5-107

3aoanue 4. OnpenenuTh KOJIMYECTBO BEPHBIX TU(p B UUCIIE, €CIIM U3BECTHA €T0 OTHOCHUTEIIbHAS
MOTPEIIHOCTb.

N Bap. 1 2 3 4 5 6 7 8 9 10 11 12
X 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 | 0,210 | 01 0,5-10% 0,15 0,1% 10% 1% 2% 1% 0,035 | 0,47

3adanue 5. BerauciauTh 3HaYCHHS CIICAYIOMKUX (YHKIMA MPY yKa3aHHBIX 3HAYCHUSIX aprymeHTa. OnpeneianThb
a0COIIIOTHBIE U OTHOCUTEJIbHbBIE TIOTPELUTHOCTH PE3YJIbTATOB, CUNTAsl BCE 3HAKU UCXOTHBIX

JaHHBIX BEPHBIMMU.

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) | x2In(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. BeryucinTh 3HaYEHNS CIICAYHOIIUX Q)YHKHHI;’I IIpU YKA3aHHBIX 3HAYCHUAX ICPCMCHHBIX.
OHpeI[eJ'II/ITb a0COIIOTHEIE K OTHOCUTENBHEIE MOTrpCIIHOCTU PE3YJIIBTATOB, CUUTAA BCC 3HAKU
HUCXOAHBIX JaHHBIX BEPHBIMU.

N Bap. 1 2 3 4 5 6 7 8 9 10 11 12
u IN(X1+X2?) | (Xa+X22)/X3 | XaXo+XaX3 | Xa+IN(X1+X22) | (X1 +X2%)/X3 | Xa2Xo+X1Xs | 2In(X13+X2) | (Xa+X0%)/Xa? | XaXo+X1X3? | arctg(Xa)+XoXs? | (x1%-X2)/x3 | IN(X1+X2X3)
Xl 0,91 3,28 2,104 0,93 4,18 1,207 0,698 3,438 1,555 2,334 2,312 4,765
X2 1,132 0,932 1,935 1,231 0,345 1,467 1,351 0,873 2,122 3,663 1,243 3,586
X3 - 1,132 0,845 0,756 2,178 0,787 - 1,234 0,977 1,112 0,411 6,879
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JlabopaTopuas paGora 2.

Tema: IIpsiMble METOIBI pEILIEHUSI CUCTEM JIMHEMHBIX alNredpandyeckux ypaBHEHUH.

Pemute Mmetoniom "aycca CIIAY.

1) 2,74%:-1,18x,+3,17x3= 2,18 2) AX1+3Xo+2X3+X4 = 3
1,12%:+0,83%2-2,16X3 = -1,15 3X1+6X2+4X3+2X4= 6
0,81x1+1,27x2+0,76Xx3 = 3,23 2X1+4X2+6X3+3Xs = 4

3)  7,9%1+5,6X2+5,7x3-7,2X4 = 6,68 4) 6X1-X2-x3= 11,33
8,5x1-4,8%2+0,8X3+3,5%4 = 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

Pemute CJIAY Metomom ["aycca ¢ BBIOOPOM TIIaBHOTO AJIEMEHTA 10 CTOJIOITY.

5) 2x1+4x2-7x3 =1 6) Xx1+3x2+x3 =4
3X1+6X2+X3 =0 2X1-6X2-X3 = 3
X1+3Xo+2X3 = -1 2X1+5Xo+3x3 =1

7) 3X1-X+3x3=0
B6X1-2Xo+Xx3 =1
X1+X2-X3 = -2

Pemute CJIAY Metonom ["aycca ¢ BBIOOPOM INIABHOTO AJIEMEHTA IO CTPOKE.

8) X1+2x2-TXz+4xs =1 9) 2X1+X2+2X3-Xs4 = -3
5X1+10X2+X3-3X4 = 2 AX1+2X2-X3+2Xs = 3
X1+5Xo-X3+Xq = -2 X1-Xo+X3-Xa = 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%a = -1
X1-3Xo+2X3-Xa = 3

Beruuciauts OMPCACIIUTECIIb MAaTPULIbI, ITOJIB3YACH cxeMoit Faycca.

1,00 0,42 0,54 0,66 4 3 2 1
1042 100 032 044 _ 6 4 2
1) A= 0,54 0,32 100 0,22 12) A= 2 4 6 3
0,66 044 0,22 1,00 1 2 3 4
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74 22 —31 -0 28 21 -13 03
1,6 48 -85 45 14 45 -77 13
B A 147 70 =60 66| P % |06 21 -s58 24
50 27 49 —63 35 65 32 -79

Brruucnauts oOpatHyro Marpuity mo cxeme ["aycca.

I 1 3 4
1 0 _ L6 083 -0,66
15) A= ) 1 3 16) A= 045 -054 083
L 2 -1 1 0,32 0,28 1,06

.8 -38 0,7 =37
07 21 -=2,6 -28
1A= 7,3 81 L7 -49
1,9 -43 -49 -4,7

Pemnte CJIAY mMeTo10M KBapaTHOTO KOPHS.

18) 1,65x1-1,76X2+0,77x3= 2,15 19) 0,53x1-0,75x.+1,83%x3= 0,68
-1,76Xx1+1,04x2-2,61x3 = 0,82 -0,75%1+0,68%2-1,19%3 = 0,95
0,77%1-2,61X2-3,18x3=-0,73 -0,75x1+0,68%2-1,19x3= 0,95

20) 2,56x1+0,67x2-1,78x3= 1,14 21) 4,25x1-1,48x2+0,73x3= 1,44
0,67x1-2,67X2+1,35x3= 0,66 -1,48%1+1,73%2-1,85%3 = 2,73
-1,78x1+1,35x%2-0,55x3 = 1,72 0,73x1-1,85x2+1,36x3 = -0,64

Pemuts CJIAY meTonom npaBoi IPOrOHKH.

22) -3x1+2x2= 1, X1+3x%2-2X3 = 4, 2X2+6X3+3Xs =0, -7X3+9Xa+X5 = -3, 8X4t+xs = -7
23) 2x1+x2 = 1, X1+3X2+X3 = 2, Xo+A4X3+2Xs = -1, 2X3+5X4+2X5 = 0, 2Xa+X5 = 3

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

25) 25)—x1+3x2 = 7, 2X1+9X2-X3 = 4, 3X2+5X3+Xs = -2, X3-6X4-X5 = 1, 2X4+4%5 = 1

JlaGoparopnasi pabora 3
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Tema: MrepanmoHHbIE METO/IBI PELICHUS CHCTEM JIMHENHBIX YPAaBHEHUI

3ananus
MeTo0M uTepannii peuTh CUCTEMBI IMHEHHBIX YPAaBHEHUH, IPEIBAPUTEIBHO IIPUBEISI UX K BUY,

o -3
yI0OHOMY JIJIsl UTEPAIMi ¥ OLIEHUB YHUCIIO HEOOXOMMBIX IS 3TOTO I1aroB, & = 5 107,

Ne 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
0,05x,—0,26 X, —0,34 x, —1,12 x, =1,17
Ne 2.
-0,79%x, +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, +0,33%x,-0,79x, =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
No 4.

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

Metonom SkoOu peuTh CUCTEMbI TMHEHHBIX YPaBHEHUIA, TPEBAPUTEIHHO TPUBE/S MAaTPUILy CUCTEMBI
K MaTpHIIe C AUArOHAJIbHBIM IIPe00bIalaHueM U OLIEHUB YHCIIO0 HEOOXOUMBIX IIaroB AJIs JOCTHKEHHS
tounoctu 0,001.

No 5.
2,3X, +11x, +0,23x, =3,3
- 2%, +13x, +1,77X,=-0,7
25X, +32X, +2,713X, =1,7



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU

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

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI crp. 14
B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

Ne 6
24X, +X,+12x,=51
0,93x; —2,5%, +58x, =111
12x,+13x, +14x, =15
Ne 7.
1,3x,-0,3%x, +38x%x, =3,9
4,63x, —4%, +3,4%x,=99
12x,+13x,-2,6x; =15
Ne 8.

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

MeTtoaoM npocToi UTEPALMHU PEIIUTH CUCTEMY JJUHEUHBIX 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,Ix, +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, +1,7xX, =—6,5

Ne 12.
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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

Mertonom 3eiifienss pelinTh CUCTEMBI JIMHEHHBIX YPaBHEHUM, IPUBEIS UX K BUY, YI0OHOMY JUIs

1
UTepaIuii, &= E 107,

Ne 13.
(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, —1,2x, =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

MetogoMm BerHefI peirakCai pCiuTb CUCTECMbIL JINHEMHBIX ypaBHeHHﬁ, MPpUBCAS UX K BULY, y,ILO6HOMy

1

ISl UTEpalvid, & = 5 1072,

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
Ne 18.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU

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

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI crp. 16
B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

(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.

(2,4x, +3,7x, —8,3x, =2,3
31,8x, +4.3x, +1,2x, =—1,2
3,4x, —2,3x, +5,2x; =3,5

Pemnth cucTembl IMHEMHBIX YPAaBHEHUH METOJOM MHUHHMMAaJIbHBIX HEBA30K U METOJOM CKOPEUILIETO

1

ciycka, € =—+107" .
Y 2

Ne 21.
2,74x, —1,18x, +1,23x, =0,16
—1,18x, +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
L13x, —0,49x, +1,26x; =-0,25
No 24.
2,01x, —0,53x, +1,13x; =-2,09
—-0,53x, +1,62x, —1,03x, = 0,39
L13x, —1,03x, +2,34x, =2,13

JlaGopaTopnasi padora 4

Tema: MuTepnonupoBanue anreOpaniecKUMH MHOTOUWJICHAMHU



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU

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

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI
B (hyHIaMEHTaIbHBIX U PUKIAAHBIX uccienoBanusix ®I'BOY BO «Henl'Y»

crp. 17

3ananus.
Haiitn MHOrO4YJIEH HAaUMEHBIIEH CTENEHN, TPUHUMAOIIMK B JAHHBIX TOUYKAaX 33JaHHbIC 3HAYCHUS:

Bapuant-1: BapwuanT-2: BapwuanT-3:
X Y X Y X Y
1,45 3,14 0 2 0 1,45
1,36 4,15 1 3 15 3,14
1,14 5,65 5 147 6,8 4,11
Jlana Tabnuna 3HaveHuit pyHkuu 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 3HaYeHUS (DYHKIIMU 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.
Wcnone3ys “OapunieHTpuyeckuil” BuA MHorowieHa Jlarpawxka, HalTu 3HaueHUs (QyHKIUH, 3aJaHHBIX
Ta0NIMIaMu, B YKa3aHHBIX TOYKaX:
Bapuant-10:
X 14 17 31 35
F(X) 68,7 64,0 44,0 39,1
Haiiru (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 1(102).

BapuanTt-12:



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

B (hyHIaMEHTaIbHBIX U PUKIAAHBIX uccienoBanusix ®I'BOY BO «Henl'Y»

ctp. 18

X 0

2 3

6

7

9

F(x)

658503

704969

729000

804357

830584

884736

Haiitu {(5).

HOCTpOI/ITB HHTCPIIOJIAUOHHBIC MHOTOYJICHBI Hrerorona JIIs (1)YHKIII/II/I

x—-1
f (X) =g Xx——— mo 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.

(JIst Bcex aTHX ClTydacB BBIYMCIUTH MpUOImKeHHOE 3HaueHue 195,25, T1oayduTh OICHKY MOTPEIIHOCTH
OCTaTOYHOTO YWICHA.)

[lo nanHbIM Tabmumam 3Ha4eHUH (YHKIMM OmpenenuTh 3HAUYEHHWE apryMEeHTa X, COOTBETCTBYIOLIEE
YKa3aHHBIM 3HAYEHUSIM Y, TIOJIb3YysCh MHOTOwIeHoM HproToHa:

Bapuant-17: y=0
X 1 2 2,5 3
y -6 -1 5,625 16
Bapuant-18: y=20
X 4 6 8 10
y 11 27 50 83

HpO CYMMHUPOBATH KOHCYHBIC PAIBI:

Bapuant-19: 12+224+3%+...+(n-1)2+n?,
Bapuant-20: 13+23+3%+...4n?
Bapuant-21: 12+3%+5%+...+(2n-1)3%
BapuanT-22: 13+33+5%+...+(2n-1)3.

Jlana Tabnuua 3Ha4eHUH QYHKIMH y=shx.



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

B (hyHIaMEHTaIbHBIX U PUKIAAHBIX uccienoBanusix ®I'BOY BO «Henl'Y»

crp. 19

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
1,3 1,69838 1,8 2,94217
1,4 1,90430

Haiiti npubnmkeHHbIe 3HaYeHUS SNX TS CIIeyIONNX 3HAUYCHHUI apryMeHTa:
Bapmant-23: 1,01;1,02; 1,03; 1,11; 1,12; 1,13,

(ucnonvzosams nepeyro unmepnonsiyuonnyio gopmyny Heromona)

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

( ucnonvzoeams smopyio unmepnonsayuonnyto gopmyny Heromona)

JlaGopaTopHuasi padora 5.
Tema: MHTepnionupoBaHue CrjlaiHaMu

@Oyuknus f(X) 3amaHa Tabnuied cBoux 3HadeHHi . [TOCTPOUTH CIUTAlH TPETHErO MOPSIKA U BBIYKCIUTH
3Ha4YeHHe (yHKIMU B yKa3aHHBIX TOukax , M, =S,""(X;):

Bapuant 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.
Bapuant 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, +0,IM, =25699 , 0,3M, +2M =33378 , x=0,3L.



MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE

YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

B (hyHIaMEHTaIbHBIX U PUKIAAHBIX uccienoBanusix ®I'BOY BO «Henl'Y»

ctp. 20

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
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.
Bapuant 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.
Bapuanr 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.
Bapuanr 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




MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE

YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

crp. 21

f(x) 1.2222 1.2345 1.2876 1.3345 1.3864 1.4123
2M,+0.5M, =2.2132 , 0.5M, + M. =4.1211 , x=0.26.
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,;=3275%6 , M, + M, =3.8731 , 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, +0.5M, =—0.2435 |,

M, +2M, =—0.6545 , x=0.20.




MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE

YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

q)OHZ[ OLCHOYHBIX CPECACTB IJIsL HpOMe)Kyl"O‘IHOfI aTTeCTalluu 110 JUCHUIIIIMHE

«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

cTp. 22

Bapuant N14.
I 0 1 2 3 4 5
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




MHMNHOBPHAYKH POCCHUA
@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE

YUPEKAECHHUE BHICIIETO 00pa30BaHU
«Hens6uncknii rocynaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI

q)OHZ[ OLCHOYHBIX CPECACTB IJIsL HpOMe)Kyl"O‘IHOfI aTTeCTalluu 110 JUCHUIIIIMHE

B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

cTp. 23

X; 0.2 0.25 0.28 0.34 0.38 0.42
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, +0.5M, =3.3722 , 0.5M, +2M, =3.3614 , x=0.20.




MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU

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

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI cTp. 24
B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

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,

JlaGoparopHas padora 6.
Tema: UnciieHHOE UHTErPUPOBAHUE.

3ananus.
BrruucnauTte npuOmmKkeHHOE 3HAYEHWE HWHTETpaja C MOMOIIBI0 (OPMYINBI a) TPSMOYTOJBHUKOB, 0)
Tpaneuuii, B) Cumncona. Benuuuny miara BeIOpaTh 3apaHee, ClIelaB BPYYHYIO OLIEHKY MOTPEHIHOCTH
yepe3 BTOpYHo (Cirydan a,0) Wik 4eTBEpTYIo (Cliy4ail B) nmpou3BoaHble. CpaBHUTH C TOYHBIM 3HAYCHUEM

HUHTETpana
1 1.8
dx 24
Xldx —_— X +1)sin xdx
1.(a) _Jl‘ ‘ 2.(6) &,[;2)(2 1 3.(B) 1_6( )
3z
1.2 4 1.4
X dx
2 dx cos xdx -
4.(a) _Il 5 5.(6) i 6.(8) Ofﬁxz 1
4

1 dx 1j'2 dX 1J§ 2 d
7. 8(6) | —m— o X~ COS XOX
@ _([2+X3 © 02V X +1 ® 06
jdx j' . 0¥ dx
10. 2 11.(6) |19 XaX 12. 5
(a) 1 XZ ( ) 1.4 (B) 0.18 X+ 2
2 xdx L dx Y2 dx
13.(a) !—x o 146 an 15.(8) OL—X 1



MUHOBPHAYKHU POCCUN

@enepalibHOE TOCYAaPCTBEHHOE OHOKETHOE 00Pa30BaTEIbHOE
YUPEKAECHHUE BHICIIETO 00pa30BaHU

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

DoHz OIEHOYHBIX CPEACTB I MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUILIHHE
«HucneHHbIe METOIBI» TI0 HANPaBICHHUIO MOAroTOBKY (crnermansHocTr) 02.03.01 «Matemaruka u
KOMIBIOTEPHBIE HAYKM» HaNpaBIeHHOCTH (TIpodmto) MarteMaTndeckne 1 KOMITBIOTEPHBIE METObI crp. 25
B GyHIAMEHTAJIBHBIX U MpUKIagHbIX uecnenoBanmsix @IBOY BO «Henl'Vy»

2 - 25 dX
16.(2) IS'” xdx  17.6) f
0 1.

4
() | tgxdx
k3 e

Xadx 0.5+ X

13 dX 2.6
19.(a) _Lm 20.(6) !m 21.(B) J‘\/i

I\/x +1dx J- x2dx T dx
22 ) x4 2 23.(0) oeV X +1.7 ) 07V2x* +0.3

JlabopaTropnasi padora 7.
Tema: KanparypHbie popMysbl HHTEPHOSIIUOHHOTO THUIIA
3agaHus.

BoruncnuTh HHTETpal, IOCTPOUB KBAIPaTypHYIO GOPMYIy HHTEPIOJISIMOHHOTO THIIA [0 331aHHBIM
y3nam. Koadduunentsr kBagpaTypHOil POpMYIIbI, KOTOPbIE CAMH SIBIISIIOTCS UHTETPAIaMU OT MOJIMHOMOB,
BBIYHMCIUTH HHTETPUPOBAHUEM 10 33JaHHOM KBaApaTypHOIl popMysie ¢ paBHOOTCTOSIIIUMU
y3iamu ((popMyIibl IpSAMOYTOJIbHUKOB, Tparneuuii, CUMICOHa) U3 Ipeablaymieil paboTel. OTBET MPOBEPUTH,
BBIYKCIIUB TOYHOE 3HAUEHUE UHTErpaa.

Bapuanr 1

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

Bapuanr 2
1 2

J.1+x

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

Bapuanr 3

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

Bapuanr 4
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(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(, y3usl: 0.1, 0.2, 0.3, 0.5, 0.79, 0.884, 1;
X

0.1

Bapuanr 6

1 2
| LX) o yomst: 0,03, 0.4, 0.5, 0.8, 1
5 1+X

Bapuaur 7

¢ dx

I—, CeTKa paBHOMEpHas ¢ marom 1/5;
X

0.2

BreruucnauTs uaTErpasnsl nmo hopmynam tuna ['aycca, monap3ysach TaOnuIeH y3m0B 1 Ko OUIIMEHTOB,
Y OLICHUTH MOTPEIIHOCTHU 10 POpMYIIe Uil MOTPEIIHOCTH . BRIYMCINTE TOYHOE 3HaYEHHE UHTErpaja u
CPaBHHUTbH OTBET.
Bapuanr 8

1
ji n=4.
Y3+ X

Bapuanr 9

1
Im@+XMXJF5
0

Bapuant 10

1
Iv1+—xdx,n:3.
0

Bapuanr 11

1
d
-[ 2 +Xx , =5,

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

Bapuanr 13
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1
J\/Z +5xdx, n=4.
0

Boruncnuth uHTErpasnsl no gopmynam tumna ['aycca, mosb3ysce Tabnuuen y3inoB U KO3PPHUIIUEHTOB.
KoHTpob BeIYMCIIEHNH TPOBECTH IPUMEHEHUEM JPYTUX KBAAPaTypHBIX (OpMYIT TP OOJIBLIOM YHCIIE
y3ioB (n=100).

Bapuant 14

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

Bapmuanr 15

(L—0.25sin 2 x)%dx ,n=3.

O [y

Bapuanr 16

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

Bapuant 17

T
Isin x2dx , n=9.
0
Bapuanr 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 HEOOJBIIOM uucie y3i0B (N=4,5,6,7). Berauciutsb
TOYHOE 3HAYEHHUE UHTETPaJIa U CPABHUTH OTBET.

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

Bapuanr 21

dx
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cTp. 28

dx

j\/l— X% + x+1-x*
o [+ X N1-x°

Bapuanr 22

lel X% +24x* = x°
(x\/1+x 2)\/1 x*

Bapuanr 23

J-4+x —3x%1-x?
V1-x2 4+x)

Bapuanr 24
.1[ V1—x2dx
(

> (arctan x +10)/(L+ x2)L— x*)

dx

Bapuanr 25
Jl- (x2 —B5xN1-x* +1-x*
2 (x —5W1-x*
JlabopaTopHas padora 8
Tema: PerieHne HETMHEHHbBIX YPAaBHEHUM
3aganus.

I.OTI[GJ'II/ITB BCIICCTBCHHBLIC KOPHHU aHAJIUTUYCCKU NI Fpa(bI/I‘ICCKI/I.

2.YTOYHUTE KOpHHU ACIICHHUECM OTPC3Ka II0II0JIaM (CCHI/I 9TO BOSMO)I(HO) C TOYHOCTBIO A0

0.1.
3.VTOUHUTH KOPHHU 3a/laHHBIM MCTOIOM C SaHaHHOﬁ TOYHOCTBIO.

Jlnss metoga HproToHa W MeToga MPOCTOM HTEpaluu 4YHCIIO WTepaluid, HeoOXoIuMoe

TSt

JOCTHIKCHHUA 38.,[[8.HHOI>'I TOYHOCTH, BBI6paTB 3apaHee, CACIIaB BPYUYHYIO OLCHKY IOI'PCHIHOCTH. I[J'IH
OCTAJIbHBIX METOAOB UTCPAILIUN ITPCKPAIIAOTCA MOCIIC TOTO, KaK Pa3HOCTh JABYX IMOCIICAOBATCIIbHBIX

HpPI6J'IPI)KCHPII>i CTAHOBUTCS MEHBIIIE 3aJaHHON TOYHOCTH.

4.HpOBepI/ITL PE3YIbTaThI IOJICTAaHOBKOH HaliJICHHBIX 3HAYEHUI B YpaBHCHUC.

Bapuanrsl.

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

¢ Tounoctsio 0.0001 metomom a) HeroroHa 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.

3. Haiitu Bce kopHH ypaBHeHHs sin (1/x) =
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Ha orpeske [0.1 ; 0.5] ¢ rtounoctrio 0.001 meTtomom HeroToHa.

4. Haiitu Bce KOpHM ypaBHeHus arctg (3x) = x

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

Ha otpeske [-1,1] ¢ Tounoctsio 0.0001 meTonom HetoToHa ¢ mapamerpamu
p=1 u p=2. CpaBHUTH KOJUYECTBA UTEPAII HEOOXOTUMBIE JJIs IO CTHKCHUS
3aIaHHOW TOYHOCTH.

6. HaiiTu xopenb ypaBHeHuss xe* =1

¢ toyHocthio 0.0001 meromom HeiotoHa u MoauduuupoBaHHBIM MeTogoM Hbtorona. Mtepanuu
MIPOU3BOJUTH MOKa PAa3HOCTh MEXAY COCEIHUMHU UTEpallMsIMU HE CTaHET MEHbIIE 33JaHHON TOYHOCTH.
CpaBHHUTH HEOOXOTUMBIE KOJTUYECTBA UTEPAITHIA.

7. Haiitu Bce kopHH ypaBHeHHs X° + 3 X? - 1= 0 MeTo0M NpocToif nTepanuu ¢ 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) MomuduimpoBanHbM MeTo oM HbioTOHA.
9. Haiitu KOpeHb ypaBHEHUS arccos (x/2) = x?

Ha otpe3ske [0,2] a) metoom HerotoHa 6) MmoaudunmpoBanHbM MeTo10M HbroTOHA.
10. Haiit Bce KOpHU ypaBHEHUS x*—0.015x*+0.3x2+x-1=0

¢ TounocThio 0.00001 metonom a) HeroToHa 0) cexymiux.
11. HaiiTu Bce KOpHU ypaBHEHUS 5555x* —555x3 - 55x2 — 5x =0
¢ TounocThio 0.00001 metomom a) Herorona 0) cekymux.
12. Haiiti kopeHb ypaBHenust  arctg (7x) = 0.2

Ha orpeske [-1,1] a) metogom HetotoHa 6) MoaudupoBanHeIM MeTo10M HbroTOHA.
13 . Haiitn KOpeHb YpaBHEHHUSI x2e> =1

¢ TouHocTbio 0.001 merogom HeioToHa. MTepanuu mpou3BOIUTH MOKA Pa3sHOCTh MEX]Y COCETHUMHU
UTepaIsIMHU HE CTAaHET MEHbIIIE 33JaHHON TOUHOCTH. CpaBHUTH HEOOX0IMMBbIE KOJIMYECTBA UTEPALIU.
14. Haiitu Bce kopHHU ypaBHeHHs — X° — 45x%+ 43 =0

Ha oTpeske [-2,1] a) MmoaudunmpoBaHnHbIM MeTOJ0M HbI0TOHA 6) METOJIOM CEKYITUX.

15 . HaiiTu kopeHb ypaBHEHUS arcsin (x) + e=2 wmerosoM mpocToii urepanuu ¢ TO9HOCTHIO 10 0.001
ClIeNaB MpeBapUTENbHYIO OIIEHKY TOTPEIIHOCTH.

16. Haiitu Bce kopuu ypaBnenus — 54x*+ x? — 0.0000001 =0
¢ Tounocthio 0.00001 meTomom a) HeroToHa 0) cekymux.
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17. Haiitu Bce kopuu ypaBaenus  12x* + 11x3 —10x? 999 = 0 na orpeske [-3.5,3] ¢ Tounoctsio 0.0001
MerosioM Herorona c¢ mapamerpamu p=1 u p=2. CpaBHUTH KOJWUYECTBA HTEpaluii HEOOXOIWUMBIE st
JNOCTUKEHUS 3aJJaHHON TOYHOCTH.

18. Haiitu xopenb ypaBHeus  X'€™ = 444 ¢ tounocteio 0.0001 wmetonom HploToHa H
MOAU(HUIIMPOBAHHBEIM MeTooM HbioToHa. MTepanuu NpoM3BOAMTH MOKA PAa3HOCTh MEXKIY COCETHUMH
UTEpaLUIMU He CTaHET MEHbIIIE 3a1aHHOI ToyHOCTH. CPaBHUTHL HEOOXOMMbIE KOJTUUYECTBA UTEPAIIHA.

JlaGoparopuas pa6ora 9
Tema: MtepanimoHHbIE METO/IBI PEIICHUS] CHCTEM HEJMHENHBIX YPABHEHUN

3ananus K JadopaTopHoi padore:

1. I'paduvecku OTACTUTH KOPHU CUCTEMBI.

2. BoiOpatp HauanpHOE MPUOIMKEHNE OJIU3KO K KOPHIO.

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

4. Jlnst MmeToAa MpOCTOM UTEPALIMU TPOBEPUTH JOCTATOYHBIE YCIOBHS CXOJIUMOCTH.

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

Hcnoab3yss MeTOA NMPOCTOl UTepalud pelluTh CUcTeMy ypaBHeHMH ¢ TOYHOCTHIO 10 (0.001. KopHu
OTIEJUTH rpauyecKu.

BapuanT 1

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

Bapuant 2

cos(x —13+y = 0,5,
X —cosy=3.

BapuanT 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.

HaiiTu pemienne cucremnl MmeTogoMm Herorona ¢ Tounoctbio 0.0001.KopHu otaeants rpagpuyeckn.

Bapuanr 5
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Bapuanr 6

tg(xy +0, 4)2 = X.
0,6x2+2y2=1,x>0,v=0.

Bapwnanr 7

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

Bapwanr 8

x+3lgfx-v =0,
2x?-xyv —sx+1—0.

Haiitu pemenne cucteMsl ¢ IOMOIIBI0 HEMMHEHHOTO MeToia SIkoou ¢ TouHocThio 0.0005. Kopuu oTanenutsb
rpaduvecku. BHyTpeHHUE UTEpaIy BRIMOJIHUTE TI0 MeToy HproToHAa.

Bapuant 9

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

BapuanT 10

Haiitu pemieHne cuctembl ¢ MOMOIIBIO HeJMUHEWHOro merona 3einens ¢ ToyHocThio  0.0003. Kopuu
OTIeNuTh rpaduuecku. BHyTpeHHHE UTepaliK BHIIOJHUTH 10 METOY CEKYIIUX.

JlaGopaTropunas padora 10
Tema: 3anaua Ko 11 0ObIKHOBEHHBIX AU depeHInanbHbIX ypaBHEHU I

Sagaum:

1) y':x+%, y) =0, a=1b=15 [tounoe pemenue: Y =X —X]
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2) y' = 1 xyz , y(0)=1, a=0,b=0.5[rounoe pemenne: Yy = (1+x?)"?]
+ X
3) y'=-ycosx+cosxsinx, Yy(0)=-1, a=0,b=05
[TouHOe pemreHue: Y =Sin X —1]

4) y'= 1 _sinx y, VY(0)=0, a=0,b=1[rounoe pemenune: Y =Ssin X]
COSX COSX

BapuaHnrsbr:

1. Mertonom Diinepa permnts auddepeHiaibible ypaBHeHus Ha otpeske [a,b]. [loctpouts rpaduku

MPUOJIMKEHHOTO W TOYHOTO PEIICHUH.
Bapwuant 1: 3agaya 1,
BapwuanT 2: 3agaya 2,
Bapwanr 3: 3amaua 3,
Bapuanr 4: 3amauqa 4.

2. lpumensiss meton Ditnepa-Komu, Haiftu pemenue nuddepeHnnaIbHOoro ypaBHEHHUs] B yKa3aHHOM

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

3. Ilpumenss meton Dinepa-Komm ¢ yrodHeHHMEM, COCTaBUTH TAOIHMILy MPUONMKCHHBIX 3HAYCHUIN
pemenust quddepeHInaIbHOro ypaBHeHus Ha otpeske [a,b] ¢ tounocteio 0.001. IToctpouts rpaduku
MPUOIMKEHHOTO ¥ TOYHOTO PEIIeHUH.

Bapwuant 9: 3agava 1,

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

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

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

5. Metomom Pynre-KyTra dyerBepToro mopsjaka HaWTH pelieHHe Ha orpeske [a,b] cremyrormux
i depeHInaNTbHBIX YPAaBHEHUH MPU 3aJaHHBIX HAYaJbHBIX YCIOBHUSX C yKa3aHHBIM miarom h. TTocTpouTsh
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. HesiBHBIM MeTOIOM AJlamMca YKa3aHHOTO MOPSAKa TOYHOCTH HalTH perieHue auddepeHinaibHoro
ypaBHEHUsI Ha JaHHOM oTpe3ke. “‘HauanbHblil OTpe30k” HalWTU MeToJoM OJinepa. BHyTpenHue urepanuu
MIPOU3BOUTH 10 MeToy HetoroHa. [TocTpouts rpaduky mpuOIMKEHHOTO M TOYHOTO PEIIeHUN.

Bapuanr 21: 3agaua 1, h=0.05, m=3,
BapuanT 22: 3agaya 2, h=0.01, m=4,
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Bapwuant 23: 3aia4a 3, h=0.1, m =5,
Bapuant 24: 3aga4a 4, h=0.05, m=3.

7. SIBHBIM MeETOJOM Ajamca YKa3aHHOTO MOpsJKa TOYHOCTH HaWTHU perieHue auddepeHnnarsHOTo
ypaBHEHHs Ha JaHHOM oTpeske. “HadanbHblil 0Tpe3ok” HaiiTh metogoM Pyrre-Kyrra. I[Toctpouts rpaduku
MPUOIMKEHHOTO ¥ TOYHOTO pPeIIeHUH.

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

Bapuanr 28: 3ama4a 4, h=0.05,

3333
11
BN w

JlaGopaTopuasi padora 10
Tema: 3amaua Ko ams cucreM 0ObIKHOBEHHBIX TU((EepeHIINaTbHbIX YpaBHEHHUH.

Metoiom Ditnepa pemuTh cucTeMbl AU pepeHnanbHbIX YpaBHEHUH Ha oTpe3ke [a,b] ¢ Tounoctsio 0.001.
[TocTpouTh rpa@uKu KOMIIOHEHT PEIICHHUS.

, sin X
y'=-yz+——=
1. 3X5 y(0)=0: a=0, b=1, z(0)=-0.4122
Z’=_22 . X2
1+X
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

Metonom Pyrre-Kyrra ueTBepTOro nopsijika HaiTH pelieHne Ha oTpe3ke [a,b] CIeayronmx cucteM
nudepeHIHaIbHbIX YPaBHEHUH MTPU 3aJaHHBIX HaYalbHBIX YCIOBHUSX C YKa3aHHBIM I1aroM h; n3o0pasurhb
kpuByio (Y(X),z(X)) ms X Ha otpeske [a,b].

r_ _2 5 2 3 2
g LY TY—ers y(5y” +3z%) y(0)=0.25, a=0, b= pi/4, z(0)= 0.25, h=(b-a)/100
7' =2y+z+12(4y* +32%)

!

_ 2 2
5. y'=-z+y(y" +2z%) y(0) = 0.5, a=0, b=7/4, z(0) =0, h=0.01.
7' =y+z2(y*+12%)
r __ _ 2 2
6. y'=y-z+y(y +z°) y(0) = 0.1, a=0, b=7/2, z(0) =0, h = 0.01.
'=y+z+2(y° +12%)
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'=0.1y - 2+ 27
. {y y-z+y(y* +2°) y(0) = 0.2, a=0, b=3 /2, 2(0) = 0, h = 0.01.

7’ =y+0.1z+2(y* +z°%)
,:10 _ 2 2
g y y—z+y(y" +z7) y(0) = 0.4, a=0, b=2 7, z(0) =0, h = 0.01.
2'=y+10z + z(y* + 2%)
'=y-2z+0.001y(y* +2°
0. y=y-z+ y(y® +2%) y(0) = 0.4, a=0, b=2 7, z(0) =0, h = 0.01.
z'=y+2+100z(y* +z°)

Metoniom Pynre-KyrTa BTOpOro nopsiika pemuTts cucTeMbl Au(epeHIuaibHbIX YpaBHEHUN Ha OTpE3Ke
[a,b] ¢ TounocThio 0.001.ITocTpouTs rpadku KOMIIOHEHT PELIEHUSI.
"=sin(3y?) + X +2
10, 1Y =sn3Y7) y(0)=1, 2(0)=0.5
' =x+y-22°+1
y' =-2.4xy° +7° —x-1
11. 5, 1, X y(0) = 5/6, z(0) = 1.
'=——7"-y-——
12z y

1 y' =In(2.5x +4x* +2%)
2 =4+ y?)

Metoaom Ditnepa-Komm pemmts cucteMsl AuddepeHImaibHbIX YpaBHEHHH Ha OTpe3Ke [a,b] ¢ ykazaHHBIM
marom. [Toctpouts rpaguku KOMIOHEHT pelIeHHs.

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

, sin X
y' =-yz+—=
13. 3X5 y(0)=0: a=0, b=1,z(0)= 0.5, h=0.01
2'=-72" + = X2
1+Xx
y'=2--
14. 5 z y(1)=-1; a=1, b=1.5, h=0.01,z(1)=1
7'=—
y —X
y' = Y. /yz X2
15 X y(1) =1.25,a=1, b= 1.5, z(1) =0, h = 0.05.
L y2+ z
Z"—X

JlaGoparopnas pabora 12
Tema: MeTo/1 KOHEUHBIX pa3HOCTEH pelIeHus KpaeBbIX 3a/1a4 11l OOBIKHOBEHHBIX AU depeHInanbHbIX
YpaBHEHUH 2-T0 MopsiiKa
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3aganus k jaboparopHoii padore:

3AJAHME 1. Pemuts 3amauy ananutudecku. COCTaBUTh MPOrpamMMy JUIsl pELIEHUST METOJIOM
KOHEUHBIX pa3HOCTEH KpaeBoil 3a7auu ik 0OBIKHOBEHHOTO TU(PPEPEHITNATBHOTO YPaBHEHUS 2-TO TIOPsIKa
C MCIOJIb30BaHUEM METOJIa MPOTOHKU. [IpMEHHUTH pa3HOCTHBIE CXEMBI a) IEPBOT0 MOPsAKA
anmnpokcUMaruu, 6) BToporo nopsaka anmnpokcumany. CpaBHUTH NOJTY4YEHHbIE PE3YIbTaThl MEXKIY CO00H U
C TOYHBIM pELIEHUEM KpPaeBOM 3aJ1auu.
3ameuanue: [ TaHHOW IpyIIIbl 33JaHUH MOKHO MOJIYYUTh TOYHOE aHAIUTUYECKOE PELIeHUe
CTaHJapTHBIMU MeToaMu u3 Kypca O/1V.

Bapuanrsbr:

Aageaior 1 Aageai ot 2 Aageaior 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'(1)-u(1)=2 u(1)=e?

Aageai ot 4 Axdeai ot 5 Aadeaiot 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(1)=-1 u(

1)=(e*+1)/ 2e

3AJAHUE 2. Pemnts 3anauy anaauTuuecku. CoCTaBUTh MPOrpaMMy Ui PEUICHUs] METOJI0M
KOHEYHBIX pa3HOCTEH KpaeBou 3aauul 1j1si OOBIKHOBEHHOTO U depeHIInaTbHOTO YpaBHEHUS 2-T0 MOpsiIKa
C UCIOJIb30BAHUEM METOJIa MPOTOHKHU. J1JI1 MOCTPOECHHS pa3HOCTHOM CXEMBbI HCIIOJIb30BaTh HHTETPO-
UHTEPNOSIIUOHHBINA MeToA. KoadduimeHTs! BEIUUCHATS BYMS Pa3IMYHBIMU CIIOCOOAMHU — Yepes
dbopmyny Tpamnenuit u uepe3 GopmMyiy NpsMOYroJbHUKOB. CpaBHUTH MOyYEHHBIE PE3YIBTAThl MEXTy COO0M
U C TOYHBIM pPEIICHUEM KpaeBOM 3a/1auu.
3amevanue: [ qaHHON TPYNIIBI 3aIaHUN MOXKHO MOJYYUTh TOUHOE aHAIUTUYECKOE PEIICHHE
CTaHJapTHBIMU MeToaMu u3 kypca O/1Y.

Rageai ot 7 padeaio® 8 Aageai ot 9

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

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

u(z/2)=0 u(z/2)=1 u(l)=-1
Axdeai ot 10 Addeai 01 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(r/4)=1 u(z/4)=0 u(1)=0

3AAHME 3. CocCTaBUTh MPOTPaMMY JJIS PEIIEHUs] METOJIOM KOHEYHBIX pa3HOCTeH KpaeBoH 3a1auu
111 OOBIKHOBEHHOTO TU(PepeHIIMATBHOTO YPaBHEHHSI 2-TO MOPSAKA C UCIIOIb30BAHUEM METO/a IPOTOHKH.
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[IpuMeHUTH pa3HOCTHBIE CXEMBbI @) IIEPBOrO MOPsAKA alllIPOKCUMALIMH, 0) BTOPOro Nopsiaka

annpokcumanyy. CpaBHUTh MOJYYEHHbIE PE3YIbTAaThl MEXIY COOO0M U ¢ IPUBEJCHHBIM B OTBETAX rpapUKOM
pELIECHHS KpaeBOM 3a/1auH.
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Axpeaior 13 Rasgaior 14
15° 3 p 2, 2
" (X) = u”(x)—-(x+0.9) u'(x)- u(x)=0.9
TR JL5x+1 09-(x+09) vy (x+0.9) )
45u(0)-u'(0)=25/15 u(0)-u'(0)=1.9/0.9
u'(1)=+25 u(1)=19/0.9
Axseaiot 15 Aaseaiot 16
") —u'(x) — - .sj _ 2(3x*-0.4
u"(x)—u'(x) —u(x)=1.416-sin(0.6x)—cos(0.6x) /00 +04)0 () ~2x-u(x) = (3x 3)
u'(0)=-0.6 (¥ +04)
0.6u(1)+2u’(1)=-0.9798825323 u(0)-2u'(0)=1/0.4
u(1)=1/14
Aageai ot 17 Axdeai ot 18
u"(x) + 315 u’(x):4+2 u"(x)+u'(x)—u(x)=2.112sin (0.8 x) —cos (0.8 )
2.1x+1
i (2.1x+1) u'(0)=-0.64
53u(0)-v(0)=1 0.8u(1)+2u’(1)=-1941296864

u'(1)=1.760681686

3AJTAHME 4. CocTaBUTb IPOrpamMMy JUIsl PEIIEHUs] METOAO0M KOHEUHBIX Pa3HOCTEH
KpaeBoOM 3a1a4M JiJ1s1 0OBIKHOBEHHOTO MU (PepeHIInaaIbsHOT0 YpaBHEHHSI 2-TO MOPsIKa C
KCIOJIb30BAaHUEM METO/Ia MPOTOHKU. J[J1s1 MOCTpOoeHHsT Pa3HOCTHOM CXEMBI UCIIOJIb30BaTh
HMHTETPO-UHTEPHOIAIHOHHBIN MeTol. KoahhUIIMEHTHI BEIYUCIATh JIBYMS Pa3InYHBIMHU
crocobamu — yepe3 hopmyiry Tparnenuii u yepes Gopmyiy npsiMoyroiabHUKOB. CpaBHUTH
MOJTy4YEHHBIE PE3YNBTaThl MEX/1y COO0M U C MPUBEIEHHBIM B OTBETaX I'pa) MKOM pPEIICHHUS
KpaeBOU 3a7jaud.

Axdeaior 20

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

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

u(083)=43

Aageai ot 21

(3x+chx+sh3x)u”(x)+(3+shx+35h2x-chx)u’(x)+4x3u(x)+5x—3x3:0
-u'(0)+u(0)=3
u(0.9)=4

© OI'BOY BO «Uenl'V»
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Aageaior 22
(x+ch2x+sh x)u”(x)+(2chx-shx+chx+1)u'(x)+23x2u(x)+3x—x2 =0
-Uu'(0)+u(0)=2
u(0.7)=3

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

v(0)+u(0)-2
(72'/4)25

Aadeai ot 24
(eX +1)u”(x) +e*u’(x)—x’u(x)+x=0
—2u'(0)+u(0)=3
u (7[/4) =5

KoHTpoJibHbIE BOMPOCHI K IK3aMeHY

YuciieHHbIE METOAbI PElIEHUS CUCTEM JIMHEHHbIX ajJiredpanyecKkux ypaBHeHHI.

1. Anroputm metona ["aycca.

2. Bopruncnenue onpeaenuTess MaTpuilbl 1 00paTHOM MaTpHUIIbI.

3. Mertoa nporonku. JloctatouHoe yClIOBHE YCTOMYUBOCTU MTPOTOHKH (C TOKA3aTEILCTBOM).

4. Metox utepanuii pemieHus CUCTEMbI JIMHEWHBIX YpaBHeHHH. [locTatouHoe ycioBue

CXOUMOCTH (C T0Ka3aTenbCcTBOM). OlleHKa MOTPETHOCTH.

Merton Sxo6u. [locratoyHoe ycI0BHE CXOAUMOCTH.

6. Metoa mpocToil uTepaluu peleHus: CUCTEMbI JIMHEHHBIX ypaBHeHHH. Teopema o
CXOAMMOCTH (C TOKa3aTeIbCTBOM).

7. Meton 3eiinens. JlocratouHoe ycaoBHE CXOAUMOCTH (C JOKa3aTEIbCTBOM).

8. MeToa MUHUMAaBHBIX HEBA30K. TeopeMa 0 CXOIMMOCTH (C JOKa3aTeILCTBOM).

9. MHuorounensl YeOsiiesa (¢ 10Ka3aTeIbCTBOM).

10. SIBHBII UTEepaIHOHHBINA METOJ] ¢ YeOBIIIIEBCKMM HaOOpOM mapaMeTpoB. Teopema 6e3
JI0Ka3aTeNIbCTBaA.

HNuTepnonupoBanne u npudamxeHne pyHKOui.

1. TlocTaHOBKa 3a/1a4¥ WHTEPIIOJIUPOBAHUS.

2. NnrepnonsunonHas ¢popmyna Jlarpanxa (BbIBOJ).

3. Hnrepnonauuonnas ¢popmyna HeroToHa (BBIBO).

4. OreHKa NOTPELTHOCTH HHTEPIIOIUPOBAHUS (C T0KA3aTEIbCTBOM).

o

© OI'BOY BO «Uenl'V»
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5. OnTuManbHbIN BBIOOP y3710B MHTEPIIOIUPOBAHUS (C JOKA3aTEIBCTBOM).
6. MaTtepnonupoBanue cruiaitHaMu. Beimucars cucteMy ypaBHEHHH.

YucsieHHoe nHTerpupoBanue u 1udgepeHupoBatue.

[Tonsarue kBaapaTypHOIl HOPMYIIBI.

Ksaaparypnas popmyrna npsMoyroJbHUKOB U €€ TIOPSAI0OK TOYHOCTH (C I0Ka3aTeIbCTBOM).

Ksagparypnas popmyna Tpamnenuii u ee mopsiiok TOYHOCTH (C T0Ka3aTeIIbCTBOM).

KBanparypnas ¢popmyna CUMIICOHA U €€ MOPSI0K TOUHOCTH (0e3 J0Ka3arenbCcTBa).

KBaaparypubie hopMysIbl HHTEPIIOISAIIMOHHOTO TUTIAa. Dopmynbl 1t K0d(DPHUITUEHTOB.

YTBepxKIeHUsI 0 TOUHOCTH (C J0KA3aTeIbCTBOM).

Ksanparypusie popmynsl ['aycca. Kputepuit TouHOCTH (C T0Ka3aTETBCTBOM).

Cy1iecTBOBaHUE U €JMHCTBEHHOCTH KBapaTypHbIX (popmyr ["aycca (¢ JoKa3aTeabCTBOM).

CaoiicTBa kBagparypHbix Gopmyn ['aycca .

[TocTpoenue dhopmyn yrcieHHoro auddepeHInpoBaHUS METOIOM HEOTIPEACTIEHHBIX

ko3 dunrienToB. [lorpeniHocTs anmpoKCUMaluK IEPBON U BTOPOH Pa3HOCTHOM MPOU3BOIHOM

(c moKa3aTenbCTBOM).

Penienue HeJIMHEHBIX YPaBHEHUI.

1. Meton npocCToii UTEpaIy peuieHus: HeMMHEHHOTO ypaBHEeHU. [[ocTaTouHOE yCIIOBHE
CXOJIUMOCTH (C JOKa3aTeIIbCTBOM).

2. Merton penakcariuy pemeHusi HeTMHEWHOTO YpaBHECHHS.

3. Meton Hrerorona. JlocTarouHoe ycaoBHUE CXOAUMOCTH (C JOKA3aTEIbCTBOM).

YuciieHHbIE MEeTOAbI pellieHUs1 00bIKHOBEHHBIX JU((PepeHunaIbHbIX YPABHEHUH.

1. Meton Diinepa pemenus 3aaaun Komm a1 00bIKHOBEHHOTO (D¢ epeHITMATIBHOTO
yYpaBHEHUS, €ro MOPsI0K allIpOKCUMAIINH (C J0KA3aTEIbCTBOM).

2. Metonsl Pynre-KyrTa, omHonapamMeTpruieckoe CeMEeMCTBO 2 TIOpsJIKa alllpOKCUMAIIHH. .

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

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

Pa3HocTHBIE MeTObI pelIeHUs 321a4 MaTeMaTH4YeCKoil GUu3NKu.

1. Pa3HOCTHBIE CXEMBI [Tl ypaBHEHHUS TEIUIONPOBOAHOCTH. [IpuMepsr.

2. AnmpokcuMariusi, KOppeKTHOCTh U CXOJIUMOCTH PA3HOCTHBIX CXEM.

3. PasnoctHas 3agaua Jupuxie st ypaBuenus [lyaccona. Kanonnueckuit Bu. YcnoBus

TMIOJIOKUTENBHOCTH KOA(D(DULIMEHTOB.
. [IpuHumn MakcumyMa (C 10Ka3aTeIbCTBOM).
. CnencTBus U3 MPUHIMIIA MAKCUMYyMa TSI PA3HOCTHBIX CXeM (C I0Ka3aTeIbCTBOM).

agrwNpE

00N

o1 b

IK3aMeHALMOHHEBIEC ONJIeThI
buner 1
1. Meron nporoHku. J{ocTarouHbie yCIOBUS YCTOWYUBOCTH IMPOTOHKH (C
JIOKa3aTeILCTBOM).

2. OreHKa NOTPEIIHOCTH HHTEPIOIUPOBAHUSL.
3. TlonsTHe KBajpaTypHOU (HOPMYIIHL.

© OI'BOY BO «Uenl'V»
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4. Haiitu miar cetku h, obecnieunBatoruii TouHocTsh 0.001 kBagparypHOit hopmysbl

2
MPSIMOYTOJIBHUKOB JIJIS1 BBIYMCIICHUS MHTETpasa J.l (—x? —6x+1)dx

buner 2
1. Meroa urepaumii pemeHus: CUICTEMbI JINHEWHBIX YpaBHEHHH. JlocTatouHoe ycioBue
CXO0IUMOCTH (C AoKazaTesncTBoM). O1ieHKa MOTPEITHOCTH.
2. WuTepnonupoBaHue cruiaifHaMu. Beimucars cucteMy ypaBHEHUIA.
3. YcnoBwsl MOJIOKHUTENBHOCTH KOA(D(DUITESHTOB.
4. Haiitu mopsaok ammpokcumariu oreparopa 2Yy"(X) +3y'(X) pasHOCTHBIM
BhIpaXKEHUEM 2Y;  +3Y,;.
buner 3
1. Meroxa nmpocCTOif UTEpAITUU PEIICHUS CHCTEMbI TMHEHHBIX ypaBHeHUH. Teopema o
CXOJIUMOCTH (C JOKa3aTeIIbCTBOM).
2. Ksanparypnas dhopmyna CUMIICOHA U €€ TIOPST0K TOYHOCTH.
3. TlocraHoBka 3aa4yil HHTEPIOIUPOBAHUSL.
4. Tloctpouth hopMyny uuciaeHHOTO ¢ depeHITMPOBAHNS, TOUHYIO I MHOTOUYJICHOB
!
CTEIEHH 2 , 1711 BBIYUCICHUS f (O) no cucreme y3inoB -h, 0, 2h.
buner 4

=

MHuorouiensl YeOrbieBa (¢ J0Ka3aTeIbCTBOM).

2. Ksagparypubie ¢GopMylbl HHTEPHIOIAIUOHHOTO THIa. DopmMysibl i KOIPPUIIMEHTOB.
YTBepKIeHUS O TOYHOCTH.

w

HpHMep paSHOCTHOﬁ CXEMbI Ul YpaBHCHUS TCIJIOIIPOBOJAHOCTH.

4. Haiitu ynciao urepanui, HeoOXoIMMOoe I TOCTHKEeHUS 3aianHoi TouHoctr £€=0.001
pelIeHUs CUCTEMBI

X, =0,22x;, —0,05x, +0,11x, —0,08x, + 2,15,
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 Jlarpanxa (BbIBO).
2. CsoiicTBa KkBagpaTypHbIX popmyi ["aycca.
3. IlpaBas pa3HOCTHas MPOM3BOIHAS
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)
Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY
OT'BOY BO Henl ¥Y»

Bepcus nokymenTa - 1 crp. 41 uz 48 IlepBslii sx3eMILISIP KOITHA Ne

4. UccrnenoBaTh MOPSAIOK TOYHOCTH KBAIPATyPHOU (OPMYIIBI

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

buser 6

=

WuTtepnonsimonnas ¢popmyna HeioToHa (BBIBOL).

2. SIBHBII HTEpAIIMOHHBIA METOJ] ¢ YeOBIIIEBCKMM HA0OpOM mapaMeTpoB. Teopema.oe3
JI0Ka3aTeNIbCTRA.

B w

JleBasi pa3HOCTHAsl IPOM3BO/IHAS U €€ MOPSIIOK alpOKCUMAIIHH.
[TocTpouts Gpopmyny yucienHoro auddepeHpoBaHus, TOUHYIO ISl MHOTOWJIEHOB

CTENEHHU 2 , IS BEIYUCIICHUS f '(O) no cucreme y3i1oB 0, h/2, h.

buner 7

W e

OnTuManbHBIN BEIOODP Y3JI0B HHTEPIIOJIMPOBAHUS (C T0KA3aTEIbCTBOM).

Teopema o cxogumocTu Meto0B Pynre-Kyrra.

LenTpanbHas pa3HOCTHAS MIPOU3BOHAS U €€ TOPSA0K alPOKCUMAIIH.

Haiitu miar cetku h, obecrieunBarorniuii Tounoctsh 0.001 kBagpaTypHO# GopMyITBI

2
TpaneIyi Uik BEBIYUCIICHUS HHTErpajia J.l (x* —=3x+ 7)dx

buner &

wmn

Ksaaparypnas popmyna nmpsMoyrojJbHUKOB U €€ TIOPSI0OK TOYHOCTH (C
JI0Ka3aTeILCTBOM).

Merton Sxo6u. [locratouyHoe ycaoBHE CXOAUMOCTH.

AnnpokcuMaiiusi, KOppeKTHOCTb U CXOJUMOCTh Pa3HOCTHBIX CXEM.

[Ipu kakuX 3HAUCHUSAX TapaMeTpa T CXOAUTCA METO/I peJlaKCaluu JUIsl HAX0KACHUS

2
TMIOJIOKUTEIHHOTO KOPHS (PYHKIIUU 4—4x—4X"9

buner 9

el N

KBanparypusie ¢popmynsl ['aycca. Kpurepuii TOUHOCTH (C 10Ka3aTEIbCTBOM)..
Anroput™m metona ["aycca

Bropas pazHOCTHas MpOU3BOIHAS U €€ NOPSAJOK allpPOKUMALIHH.

Haiitu uncno urepauumii, Heo6xoquMoe JUTst TOCTHXKEHU 3a1aHHoi TouHocTH £€=0.001
pEeLIeHHs CUCTEMBI
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)
Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY
OT'BOY BO Henl ¥Y»

Bepcus nokymenTa - 1 ctp. 42 uz 48 IlepBslii sx3eMILISIP 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, —0,26%, + 0,39,

METOJOM HTEpAIUH.
buner 10

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

2. Meronsr Pynre-KyTra, omHOmapaMeTpuiyeckoe ceMeicTBO 2 TIOpsIIKa arpoKCUMAIIHH.
3. Uro Takoe MHTEPIIOJISIIMOHHBIA MHOTOUICH ?
4. Haiitu mar cetku h, odecrieunBaromiuii TouHoctsh 0.001 kBagpaTypHO#l GopMyIIbI
2
IIPSIMOYTOJIbHUKOB JUIl BBIYMCIICHUSI MHTETpajla I (x* —2x + 3)dx
0
buner 11
1. Meron HerotoHna. JlocTarouHoe ycaoBUE CXOAUMOCTH (C JOKa3aTeIbCTBOM)..
2. IlpuHuun makcumyma.
3. OmpezneneHue pas3aeieHHONW Pa3HOCTH.
4. Haiit opsIoK anmpokcumaruu oreparopa Y (X) +8y'(X) pasHOCTHBIM BbIpaKeHHEM
yix,i +8yx,i .
buner 12
1. Merog 3eiinens. JlocratouHoe ycaoBHe CXOAUMMOCTH (C JOKAa3aTeIbCTBOM).

2. Paznocthas 3amava upuxie ans ypaBHenus [lyaccona. Kanonnueckuii Bua. YcioBus
MOJIOKUTEIIBHOCTH KOA()(PHUITMEHTOB.

[IpuBecTu npumep IBYMEPHOU CETKHU.

4. Haiitu mar cetku h, obecrieunBaroniuii Tounocts 0.001  kBagpaTypHO#H GOpMYIIbI

w

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

4. TIOPAJOK NPOBEJIEHHMA U KPUTEPUU OLEHMWBAHUA
NPOMEKYTOYHOMN ATTECTALIUU

4.1. Tlopsinok nmpoBeaeHUs MPOMEKYTOYHOH aTTecTAllUN

3ad4eT M dK3aMEH MPOCTABIAKOTCA UCXOOd U3 KOJIHNYCCTBA 6aJ'IJ'IOB, Ha6paHHLIX B TCUCHUC
ceMeCTpa.
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MUHOBPHAYKU POCCUUN

DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)
Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY

®OI'bOY BO «Uenl'V»

Bepcus nokymenra - 1

ctp. 43 u3 48

Ilepsblii sx3eMILLAp

KOITHA Ne

Hauncasemble peﬁTHHFOBbIe 0aJLIbI.

7 cemecTp (3auer)

[Tocemenne naboparopHbIX 3aHsATHI -10

Benenue Tterpanu

-10

Brinonnenue 1abopatopHeIx padoT:

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

-10
-10
-10
-10
-10
-10
-10
-10

Hroro 100 oauioB

8 cemecTp (dK3ameH)

Benenue terpanu

-10

[Tocemenne nexnwmii 3a o6a cemectpa -10
Brimonaenue nabopaTopHbIX padoT.

JlabGopatopHas pabora Ne 1
JlaGopatopHas pabota Ne 2
JlabGopatopHas pabota Ne 3
JlaGopatopHas pabora Ne 4
KomnmokBuym Nel
KomnokBuym Ne2
KonTposbhaas Ne3
KonTposbaas Ned

-10
-10

-10

-10
-20
-20
-20
-20

DK3aMeHaIlMOHHAas KOHTPOJbHAs paboTa - 25
Hroro 125 GannoB

4.2. Kputepuu oueHUBAHHUS MPOMEKYTOUHOH aTTEeCTANMHU MO BUAAM
OLIEHOYHBIX CPEJICTB.

4.2.1 Kpurepun oneHuBanus j1a0opaTopHoii padoThl

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

Bamn 9-10 Gau1oB

7-8 GamioB

3-6 GauioB

0-2 Gau1oB
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DU

MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)
Maremarnueckuii haxynsreT

Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»

o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY

®OI'bOY BO «Uenl'V»

Bepcus nokymenTa - 1 ctp. 44 u3 48 IlepBslii sx3eMILISIP KOIIMA Ne
YpoBeHb BBICOKM I CpenHui 0a30BbIi HEJI0 CTaTOYHbBIN
OCBOCHMUS

MIPOBEPSIEMBIX
KOMITETEHIIUN
Kpurepun [Iponenanel Bce [Iponenanel Bce Harmncana IIporpamma He
OIICHUBAHUS Mpe/IBapUTEIbHbIE OCHOBHBIE paboTaromias paboTaet unu
MIOCTPOEHUS, npeaBapuTeIbHble | Mporpamma s CTYJIEHT He
npeoOpa3oBaHus U MOCTPOEHHUSI. pelieHus pa3bupaercs B
OLICHKHU. Harmncana KOHKPETHOU [Iporpamme.
Hanucana nmporpaMmma oOIIero 3a/1a4H.
porpaMma BHJa, no3Bossitonast | IIpousBenena
oOurero Bua, pemars 3aa4u u3 MIPOBEpKa.
MTO3BOJISAOIIAS HEKOTOPOro KJiacca. CryneHnt
peuiarh 3a1a4u U3 [IpousBenena pa3bupaercs B
HEKOTOPOTO nposepka. CTyaeHT nporpaMme u
KJ1acca. pazbupaercs B crocoOeH ee
[Ipoussenena nporpamme. Mo (ULIIPOBATH
MIpOBEPKA. .
CryneHnt [IpenBapuTenbHbI
pazOupaercs B € BBIKJIAJIKU
porpamme u MOT'YT
croco0eH ee OTCYTCTBOBATb.

MOTU(PHUITUPOBATE.

4.2.2 Kputrepuu onleHUBaHHUS KOLUIOKBHYMA
Maxkcumanbhbiii 6amn 3a kouiokBuyM — 20 GammoB. DTOT Oamin CKiIaabIBaeTCs U3
0aJIoB, TOJIYYEHHBIX 3a KaXIbI TeopeTHYeCKuil Bompoc. B Owmnere — 4 TeopeTHUeCKUX
BoIpoca 0e3 J0Ka3areIbCTRa.
KpuTtepuu oneHnBaHNs TEOPETHYECKOT0 BONPOCca
MaxkcuMallbHBIN 0aJuT 32 OTBET Ha TEOPETHUUECKHI BOIIpoc — 5.

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

JlaHbI aKKypaTHbIE

OTIpeIeTICHUS U YeTKHe
(hOpMYITUPOBKH TEOPEM,
cBoiicTB. OOBSCHEHBI

I[aHLI AKKYpPAaTHBIC
ONPpCACIICHUSA U
YCTKHUC

(bopMyTHpPOBKU

Onpenenenus u
(bopMyIHpPOBKH B
IIeJIOM TIPHBEACHHI,
HO cojiepKar

OTtBeT Ha BOIIPOC
OTCYTCTBYET WU
COJICPKHUT ONpEAEICHUs
U GOPMYIHPOBKH,
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MHMNHOBPHAYKH POCCHUU
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE

DU

Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY
OT'BOY BO Henl ¥Y»

Bepcus nokymenTa - 1 ctp. 45 u3 48 IlepBslii sx3eMILISIP KOIIMA Ne
Bce 0003HaYEHNS, TeopeM, CBOWCTB. He |He3HauuTeNbHbIC coJIepIKaIue
Y4acCTBYIOIIUC B OTBETC. O6"I)$ICHGHI)I HETOYHOCTH, 3HAYUTCIIbHBIC OIHI/I6KI/I

HCKOTOPBIC HEOO0CTAaTOYHas
0003HauEHU . SICHOCTH M3JI0KEHUS
Bo3moxxHbI

HE3HAYUTCIIbHBIC

HEACHOCTH B

HN3JI0KCHHNU.

4.2.3 Kputrepuu ouieHUBaAHHUS IK3aMEHAIHOHHOI KOHTPOJILHOH PadoThI

MaxkcuMaTbHBIH 0aJuT 3a 3K3aMEHAIIMOHHYIO KOHTPOJIBHYIO padoTy — 25 0ayuioB. DTOT
0as1 ckyajpiBaeTcs U3 0aioB, MOTYYEHHBIX 32 KaXKIbli TeopeTHueckuii Bonpoc. B 6unere — 1
TEOPETHUECKUI BOMIPOC C IOKA3aTEILCTBOM H 3 TEOPETHUYECKUX BOTPOCca 0e3 I0Ka3aTeNIbCTBA.

Kputepuu onieHMBaHHS TEOPETHYECKOTO BOMPOCA C 10KA3ATEIbCTBOM
MaxkcumanpHasiii 6amr — 10.

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

JlaHbI aKKypaTHBIE
OTIPEIICIICHUS 1
MOAPOOHBIC
JI0Ka3aTeIbCTBA
TEOPEM, CBOMCTB.
OOBbsICHEHBI BCE
0003HavYeHNUs,
y4acCTBYIOIIIME B OTBETE.

Jlanbel ompeneneHus
U JIOKa3aTelbCTBa
TeopeM, cBOMcTB. He
O0OBsICHEHBI
HEKOTOPbIC
0003HaAYEHUS.
Bo3moxxnbI
HE3HAYUTEIbHBIE
HESICHOCTH B
W3JI0KECHUH.

Onpenenenus u
JIOKa3aTelbCTBa B
1I€JIOM TIPUBEJICHBI,
HO CoJiep Kar
HE3HAYUTEIbHBIC
HETOYHOCTH,
HEJI0CTAaTOYHAas
SICHOCTb U3JI0KCHUS.
Bo3moxHo, He
MIPUBEICHBI
JI0Ka3aTeIbCTRA.

OTBeT Ha BOIPOC
OTCYTCTBYET WUJIU
COJICP’KUT OMpEeesIeHuUs
1 GOPMYIHUPOBKH,
coJieprKaliue
3HAYUTETIbHBIEC OIIUOKU

Kputepuu oneHnBaHusi TeOpeTHYECKOr0 BOINpPOca 0e3 10Ka3aTeJIbCTBA
MaxkcuMainbpHbIl 0aur — 5.

5 0a/L10B 4 6anaa 3 6a10B 0-2 6anna
Bricokuii ypoBeHb Cpennuii ypoBeHb ba3oBelil ypoBeHB Henocrarounsiit
OCBOCHUS OCBOCHUS YPOBEHB OCBOEHHUS YPOBEHb OCBOEHHUS
MIPOBEPSIEMBIX MIPOBEPSEMBIX MIPOBEPSEMBIX MIPOBEPAEMBIX
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MUHOBPHAYKU POCCUUN

DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
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Maremarnueckuii haxynsreT

Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY
OT'BOY BO Henl ¥Y»

Bepcus nokymenra - 1

cTp. 46 u3 48

Ilepsblii sx3eMILLAp

KOITHA Ne

KOMIIETEHIINI

KOMIIETEHIINHN

KOMIIETEHIINHN

KOMIIETEHIINN

JlaHbl aKKypaTHbIE

OTpeAETeHUS U YeTKHe
(hOpMYIUPOBKU TEOPEM,

cBoyicTB. OOBsICHEHEI
Bce 0003HAYCHHS,

Y4acTBYIOIIHME B OTBETE.

JlaHbl aKKypaTHbIE
OTIpEACICHUS U
YETKHE

(hopMynupoBKH

00BICHEHDI
HEKOTOpbIE
0003HaYEeHUS.
Bo3MokHEI
HEe3HAYNTEILHBIE
HESICHOCTH B
H3JI0KEHHH.

TeopeM, cBoicTB. He

Ornpenenenus u
(bopMyIIUPOBKHU B
IIEJIOM TTPHUBE/ICHBI,
HO coJiepKar
HE3HAYUTEITbHbIE
HETOYHOCTH,
HEJI0CTAaTOYHAs
SICHOCTD M3JIOKEHUS

OTtBeT Ha BOIIPOC
OTCYTCTBYCT HUJIN

COACPIKUT OIPECACIICHUA

1 (GOPMYIIUPOBKH,
coJiepaKalye
3HAYUTEIIbHBIE OIINOKU

4.2.4 Kputrepuu ouleHUBAHUS BeleHHs TeTPaau

Bamn 9-10 Gamnos 7-8 6amioB 3-6 6annoB 0-2 6annoB
YpoBeHb BBICOKHU cpenHui 0a30BbIIl HEJI0 CTAaTOYHBIN
OCBOEHHUS

MIPOBEPSAEMBIX
KOMIIETEHIINN
Kpurepuu B Terpanu B Terpanu orpaxens! |B TeTpanu B teTpanu ne
OLICHUBAHUS OTPaKEHBI BCE BCE OCHOBHLIE OTPaKEHBI OTpPa’KECHBI
MpeBapuTEIbHBIC |TTPEIBAPUTEIbHBIC HEKOTOPBIC MIpeIBapUTEIbHBI
MOCTPOCHMUS, MOCTPOCHMUS, MIPEIBAPUTEIBHBI |€ TTOCTPOCHHS

npeoOpazoBaHus U
oueHku. CTyaeHT
onecrsie
pa3z0upaercs B
TEOPUU TI0 TEME
nabopaTopHOI
paboTHI.

npeoOpazoBaHus U
oueHku. CTyaeHt
XOpouIo pa3dupaercs
B TEOPUU TI0 TEME
nabopaTopHOI
paboTHI..

€ TMOCTPOCHUSL.
Crynent

YIOBJICTBOPUTEITH
HO pa3Oupaercs B
TEOPUH I10 TEME

nabopaTopHOit
paboTHI..

WIH CTYICHT HE
pazOupaercs B
TEOPUH I10 TEME
nmabopaTopHOit
paboTHI..
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MUHOBPHAYKU POCCUUN
DenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTesIbHOE
@’} YUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)
Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY
OT'BOY BO Henl ¥Y»

Bepcus nokymenTa - 1 ctp. 47 u3 48 IlepBslii sx3eMILISIP KOITHA Ne

4.3. Pe3yabraTbl  NPOMEKYTOUHOH  arTecTAlMM W YPOBHH
c¢hopMUPOBAHHOCTH KOMIIETEHUUM

[Ipy nosBeAeHNM UTOTOB YUUTBIBAKOTCS PE3yibTaThl TEKyLIEH aTTecTanuu. B 7
CEMECTpe MPH MOCTAHOBKE 3a4eTa CYMMHUPYIOTCSI OaJUTbI TEKYIIEH aTTecTallui (MaKCUMYyM
10006am10B). 3a4eT BhICTABIISIETCS TP KOJMYECTBE 0a/UI0B, HE MeHbIIeM 60.

B 8 cemectpe nostydeHHbIE 32 TEKYIYIO aTTECTAIMIO0 0aIbl CyYMMHUPYIOTCS C OalljlaMu,
MOJTYYCHHBIMH 32 SK3aMEHAIIMOHHYIO KOHTPOJIbHYIO paboTy (MakcumyM 125 6annoB). Onenka
BBICTABIISIETCS IO CIICAYIOMIEMY KPUTEPHIO:

0-49 GanoB - HEYIOBIETBOPUTENHHO (2);
50-69 6amI0B - YIOBICTBOPUTEIBHO (3);
70-90 6amtoB - xoporo (4);

91-125 6asoB - oTaH4HO (5).

OcoOeHHOCTH MPOBEICHUH TPOIEAYPhI OLICHUBAHUS PE3YIILTATOB 00yUCHHS MHBAIHIOB
W JIUI] C OTPaHWYCHHBIMHA BO3MOXKHOCTSIMH 370pPOBbSi 0003Ha4YeHbI B paboueil mporpamme
JTUCITUTITUHBI (MOJTYIIS).

YpoBHU cHhOPMUPOBAHHOCTH KOMIIETCHIIMHA OTIPEICIISIOTCS CICIYIONIUM 00pa3oM:

1. Bwicokuii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI COOTBETCTBYET OLIEHKE OTIIMYHO

U 1peanosaraeT GoOpMUPOBAHUE KOMIIETEHIMM Ha BBICOKOM YPOBHE: TOTOBHOCTH K
CaMOCTOSITENIBHOM ~ MPO(EeCCHOHAIbHOW  AEATENbHOCTU:  (POPMHUPYIOTCS  3HAHUS
MMOCTAHOBOK OCHOBHBIX 33J]1a4 YMCJICHHOTO aHalli3a, METOJI0B UX PEIICHUH, TEOPEeM O
CBOMCBaxX YHCJIECHHBIX  METOJOB;  (OpPMHUPYIOTCS  yMeHusi  pa3Ouparbcs B
JI0Ka3aTeNbCTBAX U JOKa3blBaTh TEOpPEMbl 00 YCTOWYMBOCTH, ANMpPOKCUMAallUUd U
CXOAMMOCTH YHUCJICHHBIX METOJIOB,  pellaTh MPUKJIAJHbIE 3aJa4ll YHUCJICHHBIMU
MeToJaMu; (QOPMHUPYIOTCS TBEpIble HAaBBIKM BJIAQJEHUS OCHOBHBIMH METOJaMU
YHUCIIEHHOTO PEIlIeHUs] MaTeMaTUYECKUX 3a7a4 U UX MPUMEHEHUs B MPOQecCrOHANTbHOMN
JeSITeIbHOCTH.

2. Cpennuit ypoBeHb COOTBETCTBYET OLIEHKE XOPOIIO

U mpeamnosiaraetT opMUpPOBaHUE KOMIIETEHIIUI Ha CpellHEM YpOBHE: popMUpyeTcs
KOMIUIEKCHOE 3HaHUE MPOOJIeMaTUKU B O0JIACTH YUCIEHHBIX METOJIOB, (POPMUPYIOTCS
3HAHMS IOCTAHOBOK OCHOBHBIX 33/]1a4 YUCJIEHHOTO aHaJIN3a, METOJ0B HUX PEIICHUH,
OCHOBHBIX T€OpeM; (POPMHUPYIOTCS YMEHUS pa3OMpaThCs B JOKA3aTENbCTBAX TEOPEM
00 yCTOMYMBOCTH, alIPOKCUMAIIMH U CXOJIUMOCTH YUCIEHHBIX METOJIOB, pEIIaTh
MIPUKIIAIHBIE 3a/]a4l YUCICHHBIMU METO/IaMH; (POPMUPYIOTCSI HABBIKU BIIAJICHUS
OCHOBHBIMM METO/IaMH YUCJIEHHOTO PELICHUs] MaTEMaTHUECKUX 3a1a4 U UX
MpUMEHEHHs B PO eCcCHOHATBHOMN 1€ATEIbHOCTH.

3. bBazossrii YPOBCHb COOTBCTCTBYCT OLICHKE YAOBJIICTBOPUTCIILHO
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MUHOBPHAYKU POCCUUN

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

@” YUpPECKACHUEC BBICIICTO 06pa30BaHI/I$I

«Hensbunckmit rocynapcrBeHHbIH yHUBepenTe™ (PIBOY BO «Henl Y»)

Maremarnueckuii haxynsreT
Kadenpa BrancauTeIbHON MaTeMaTHKH

@DoHA OIIEHOYHBIX CPEJICTB M0 AUCHHUILUINHE (MOXYIIO) «YpaBHEHHS MaTeMaTHIeCKOM (DPHU3UKI»
o HanpasieHuto noaroroBkn 01.03.02 «[Ipuknagnas MaTeMaTHKH H MHOPMATHKAY

®OI'bOY BO «Uenl'V»

Bepcus nokymenra - 1 crp. 48 n3 48

Ilepsblii sx3eMILLAp

KOITHA Ne

U TpearnosiaraetT GopMHpPOBaHNE KOMIIETCHIINI Ha HAYaJIbHOM ypPOBHE:!

(dhopmMupyeTCs IpeCTaBICHNE O MPOOIEMAaTHKE B 00JIACTH YHCICHHBIX METOJIOB,
(GOpPMUPYIOTCS 3HAHUS TIOCTAHOBOK OCHOBHBIX 33/1au YHCJICHHOTO aHalln3a, METOJIOB

WX peleHuid, GopMyIUpOBOK TEOpeM 00 YCTOMUMBOCTH, AllIIPOKCUMAIINU U
CXOAUMOCTHU YHUCICHHBIX METO/I0B, q)OpMI/IpyeTCH YMCHHUEC pPEIIaTh MPUKIAIHBIC 3a1a4n
YHUCJICHHBIMU MCTOJJaMHU, q)OpMI/IpyI-OTCH 0a30BBIE€ HABBIKU BJIAACHHWS OCHOBHBIMU
MCTOJaMU YHUCJICHHOI'0 pCIICHHUA MAaTCMATUUCCKUX 3a/ilad U UX IPUMCHCHUS B
npohecCHOHANBHOM EATETLHOCTH.

4. Hwuzkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBIETBOPUTEIHHO
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02.03.01 MaremaTuka U KOMIIBIOTEPHbIC HayKHu, MaTemMaTH4ecKHe H KOMIIbIOTEPHbIE METO/AbI B
(pyHIaMeHTATbHBIX M NPUKJIATHBIX HecaeaoBaHusax POC «HucjaeHHbIe MeTOIbDY, ToA Hadopa 2026,
¢popMma oOyuenus ouHas

@oH/ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEH U PeKOMEHI0BAH:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

ITporoxon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuem kadeapbl BLIYUCIUTEIHHOH MATEMATHKHU

ITporoxon 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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