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1 leab TUCHUIIAHBI.

Ilenvto usyuenusa oOucuyunaunvt «YucieHHbIE METOIBD SBIsETCS (GOPMUpPOBAHUE
MaTEeMAaTHYECKON KOMIICTCHTHOCTH, OCHOBAHHOW Ha W3y4YeHUHM U TPUMEHEHUU METOJIOB
BBIUMCIUTENFHONM MaTeMAaTUKH K HMCCIEAOBAHUIO M PealM3alluid Pa3IMYHbIX MaTeMaTH4eCKHX
MOJIeJIel Ha OCHOBE aJITOPUTMU3ALIMN U TIPOTPAMMHUPOBAHUSI.

B xone u3yuenust AMCUUIIUHBI OyAeT chopMUpOBaHA KOMIIETEHIIUS |

MK-1 (CrocobeH ocCymIecTBISATh Pa3pabOTKy W pead3alldio 00pa30oBaTeIbHBIX MPOTPaMM
OCHOBHOTO U CpeJHEro o0Iiero o0pa3oBaHus 10 MaTeMaTUKE Ha OCHOBE CHEIMABHBIX HAYYHBIX
3HAHUH B MPEIMETHOI 00acTu “Martemaruka”).

1.1 ®opmupyembie KOMIETEHIIUH

Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITCTSHITUU

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHMe KOMITETEHITNH
KOMIIETEHIIUU KaTeropuu (rpymnisbl)
KOMIIETEHIINH
[Mpodeccrnonanshas [Mpodeccrnonansuas IMIK-1 - cmocobeH  OCYHIECTBIIATH
pa3paboTKy u peanu3anuio

00pa30BaTebHBIX IPOrPaMM OCHOBHOTO U
cpemHero  obmiero  oOpa3oBaHHs IO
MaTeMaTHKE Ha OCHOBE CIIEHHAIBLHBIX
HAYYHBIX 3HAHUU B TpPEJAMETHOW 00IacTh

“Maremaruka’

1.2 UaaukaTopbl 10CTHKEHHUSI KOMIIeTeHIHii

Tabnuua 2 — MHAMKaTOpbl JOCTHKEHHsI KOMIETEHINH, (hopMUpyeMble AUCHUIUIMHON

Ko n HazBanue
KOMIIETEHIIUH

NHnukaTopbl TOCTHXKEHUS
koMmrerennuu mo OITOIT

JIMCIMIUTAHBI U TIPAKTHKH,
(dhopMupyroIIHEe KOMIETSHIIUIO
OIIOII

IIK-1 (cmocoben
OCYILIECTBIIAThH Pa3pabOTKy
U peayln3aluio
00pazoBaTeNbHBIX
IpOrpamMM OCHOBHOT'O U
CpeIHero o0Iero
o0pa3oBaHUs MO
MaTeMaTHKe Ha OCHOBE
CHEIHATbHBIX HAYYHBIX
3HaHUH B IPEIMETHON
obnactu “MareMaTrka’)

1K 1.4 JlemoncTpHpyeT
BIIAJICHHE CTICIIHATEHBIMA
HayYHBIMU 3HAaHUSMU B
TIPEAMETHOM 00J1acTH
“Maremaruka’,
TIO3BOJISTFOIIIMHE OCYIIIECTBIISITH
00pa3oBaTesbHBIN MPOLIECC B
JTAHHOM TIPEIMETHOM 00JIacTH B
CHCTEME OCHOBHOTO U CPETHETO
o0r1ero oopa3oBaHus

b1.B.01 MaremaTuka B
HMCTOPUICCKOM Pa3BUTHUH,
b1.B.02 OuenuBanue u
MOHHUTOPHHT 00pa30BaTeIbHBIX
pe3yIbTaTOB 00YJarOIIerocs 1Mo
MaTeMaTHKe,

b1.B.05 YucneHHble METOIBI,
b1.B.08 MaTtemaTudeckue MEeTObI
00pabOTKH Pe3y/IbTaTOB HAYYHBIX
HCCIIEJOBAHUMH,

b1.B./IB.01.01 Opranuzanus
MPOEKTHOM AEATETbHOCTH
oOyJaronuxcs B mpeaAMETHON
obmactu "MaremMartnuka u
uHpopmaruka",

b1.B./1B.01.02 Opranun3anus
y4e0HO-HCCIIeIOBATENIbCKON




Kox u HasBanue
KOMIICTCHIINN

NHaukaTopbl TOCTHKEHUS
koMmrereuruu mo OITOIT

JIMCIMITIMHBI ¥ TPAKTHKH,
(dhopMupyrOIIHE KOMIIETCHIIHIO
OI1O0IT

NeSITeIbHOCTH 00YUYaIOIUXCs B
npeaMeTHON o0IacTu
"MaremaTuka u HHPOpMaTuka',
b2.B.01(IT) [TpousBoacTBeHHAst
npaktuka. [IpodunpHas mpakTuka,
b3.02(/1) Beimonnenue u 3amura
BBIITYCKHOW KBaTH(PHUKAIIMOHHOM
paboThl

1.3 3nanus, ymenusi, HaBbiku (3YB) no qucuuninne

Ta6mmma 3 — 3HaHus, yMEHUs, HaBBIKH, (DOPMUPYEMBIE TUCITUTUTMHON

Ko n nassanue

Nuaukatopel JOCTUXEHUS

3HaHus, yMeHus, HaBblkH (3YB),

KOMIIETEHIINH KOMITETEHITNH, (dhopMupyeMble TUCITUTUIMHON
3aKpeIICHHBIC 32
MUCLIUILTUHON

IK-1 (ciocoben [IK 1.4 IemoncTpupyer 3HaTh:

OCYIIECTBIISTh
pa3paboTKy u
peanzanuo
00pa3oBaTeNbHBIX
MIPOrpaMM OCHOBHOTO H
CpeIHero oo1ero
00pa3zoBaHM 110
MaTeMaTUKe Ha OCHOBE
CHeIHaTbHBIX HAYYHBIX
3HAaHUW B IPEAMETHON
obmactu “Maremarnka’)

BIIAJICHHE CTICIIHATLHBIMA
HayYHBIMU 3HAaHUSMU B
MIPEAMETHOM 00J1acTh
“Maremaruka’,
TI03BOJISTFOIIIMU
OCYIIIECTBIISITh
00pa3oBaTesbHbIN MPOLIECC B
JTAHHOM MPEMETHOM 00J1acTH
B CUCTEME OCHOBHOTO U
CpeHero o0IIero
00pazoBaHUs

- OCHOBHBIC TIOHSITUSA M TPHUKIATHBIE
aCIEKThl YMCJICHHBIX METOHOB IS
OpraHu3aIyy y9eOHbIX HCCIICIOBAHUN B
obnactu MaTeMaTUKH H
MaTEMaTUYECKOT0 MOJCIIMPOBAHUS:
YMeTh:

- pemaTh NPUKJIATHbIE MAaTEMAaTUYECKUE
3a/1a4u, TPUMEHSS YUCIICHHBIE METO/IbI;
Bnaners:

- METOIaMH paboThI c
UH(GOPMAIMOHHBIMU PECYpPCaMH, B TOM
JHCIIe c KOMITbIOTEPHBIMH
nporpaMmamy, JUTSE peuieHus
TIPUKJIATHBIX 3a7a4 YHCIICHHBIMU
METOAaMHU

2 O0BbEM U TPYAOEMKOCTH TMCHHUIIMHBI 0 BUIAM y4eOHbIX 3aHATHIL. DOPMBbI
NMPOMEKYTOYHOM aTTeCTAllUH.

Tabnuua 4 — O6beM U TPYI0EMKOCTh TUCIUIIIIMHBI 110 BUJIaM YUYE€OHbIX 3aHATHH

. O6béM yacoB o popmam
OO01ast Tpy10€MKOCTh U BUJIbI yU€OHOU paboThI 1O N —
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax 0DO 0300 300
1 OGmast TPYJ0€MKOCTh AUCITUTITUHBI 180
2 KonrtakTtHas paboTa 00yuaromumxcs ¢ npenojaBatenem (1o 56
BHJIaM Y49€OHBIX 3aHATHI) (BCEro)
AynutopHast paboTa (BCero): 56
B TOM YHCIIE!
JIEKITUHA 28
MIPaKTUYECKHE 3aHITHSI, CEMUHAPbI 28
MPAKTHKYMBI




nabopaTopHbBIC PAOOTHI

B MHTEPAKTHBHOH popme

14

B AJIEKTPOHHOU (opme

Breaynuropnas padota (Bcero):

88

B TOM YHCJIe, MHAUBHUIyaJIbHAs Pab0Ta 00YJaIOIIUXCS C
pernojaBaTeneM

MOJITOTOBKA KYpPCOBOH pabOTHI/KOHTAKTHAs paboTa

IPYIIOBasi, HHIMBUAYaTbHAs KOHCYJITAIMS U HHBIE BHIIBI
y4eOHOM IS TETBHOCTH, TIPETyCMATPHBAIOIIME TPYIIIIOBYIO
WM HHIMBHAYATbHYIO paboTy 00ydJarommxcs ¢
IPEII0/1aBaTeIIEM )

88

TBOpYecKas pabora (dcce)

3 CamocrostenpHas pabota oOydaromuxcst (BCero)

88

4 TIpomexxyTo4Hast aTTecTalus 00y4Jaronierocs

9K3aMCH

3. Y4eOHO-TeMaTH4YeCKUl IJIAH U COiep:KaHue JUCIHUIIUHBI.

3.1 YueOHO-TeMAaTHUYECKUI IIJIAH

Tabnuua 5 - YueOHO-TeMaTH4ecKnii IiiaH 09HOM HopMbl 00yUdeHHS

Ob6mas | TpynoeMKoCTh 3aHsATHI (4ac.) dopma
TpyRoé | OPO 3®0 TEKYILETO
MKOCTb | AynuTOpH Aynurop KOHTPOJIS U
\E Paznienibl u TeMbl AUCHUILIMHBI (6cezo H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUA CPC 3aHATUS CPC OYHOU
5_3( JICKI | 1Ip JIeK | IIp arrecTanunu
2 aKT 0. | akr ycIeBaeMo
S CTH
Cemectp 8
| | YncjeHHBIE METOAbI 40 8 8 WNuauBumy
ajredopbl aJgbpHOE
24 | Metoibl peLeHus 10 2 2 3a/laHue
HEJIMHENHBIX YPAaBHEHUN
25 | MeTo/ibl peleHHs CUCTEM 10 2 2
JMHEWHBIX alreOpandecKux
ypaBHeHUM. TOYHBIE METOMBI.
26 | MeTo/bI perieHust CUCTEM 10 2 2
JUHENWHBIX ajaredpanyecKux
ypaBHeHui. [IpubnmxenHbie
METObI.
27 | Meton Herotona 10 2 2
(KacaTeNbHBIX) PEeLICHUS
CHCTEM HEJTMHEUHBIX
yYpaBHEHUN
Il | Teopusi npudaMKEHUI 32 6 6 WNuauBumy
29 | HTtepnonupoBanue GyHKIMH 12 2 2 aNbHOE
30 | [MpubmmkeHne TaOIUIHBIX 10 2 2 3aJ1laHue
byHKIMI MeToaoM
HaMMEHBIIINX KBAJIPATOB
31 | MeTo/ibI HAMITYUIIIErO 10 2 2




O6mas | TpynoeMKOCTh 3aHSTHI (Jac.) dopma
Tpyno¢ | O®O 300 TEKyIIEero
MKOCTB | AyuTopH Aynutop KOHTPOJIS U
\E Pa3gensl 1 TEMBI JUCIUAILIMHEI (60@20 . H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATHS cpc |3aHATHA | o OYHOM
= JeK1] | TIp JIeK | mp aTTecTaluu
2 AKT 1. AKT yCIeBaeMo

2 CTH

Cemectp 8
IpUOIMKEHUS.

11 | Yncaennoe 32 6 6 20 1%0391070:7910%
au¢pdepeHuMpoBaHNE U anpHOE
HHTETPUpPOBaHHE 3a/laHue

32 | Yucnennoe 12 2 2 8
nuddepeHnrpoBaHne

33 | YUucneHHoe MHTETPUPOBAHHUE. 10 2 2 6
DopmyIia IpsIMOYTOJIEHUKOB

34 | YucineHHOE MHTETPUPOBAHHUE. 10 2 2 6
DopmyJibl Tparenuu,

Cumncosa.

IV | YncjieHHbIE METOABI 40 8 8 24 1 402910%0:3701 '
peleHusi 00bIKHOBEHHBIX anbHOE
auQpdepeHHaTbHBIX 3a7laHue
YPABHEHHUIl U YPABHEHHII ¢
YaCTHBIMH NPOU3BOIHBIMH

35 | OGBIKHOBEHHBIE 10 2 2 6
Qg epeHIaIbHbIe
ypaBHeHus. 3anaya Komm.

36 | YucrieHHBIE METOJIBI PELICHUS 10 2 2 6
T depeHIaTbHbIX
YpaBHEHUM.

37 | YpaBHEHHMs C YaCTHBIMU 10 2 2 6
IPOM3BOTHBIMU

38 | YucneHHOE UHTErPUPOBAHHE 10 2 2 6
TG hepeHIMaTbHBIX
YpaBHEHUI B YaCTHBIX
NIPOM3BOJIHBIX, HAYAIBHBIE U
KpaeBblIe YCIIOBHSL.

ITpomesxyTouHas arTecTanus - 36 9K3aMeH
NTOI'O o cemectpy 180 28 | 28 | 88

3.2. Copeprxanue 3aHATHI O BUAAM Y4eOHOI padoThI

Tabmuia 6 — ConepxaHue AUCITUTUTHHBI

Ne
/i

HaumenoBanue paznena,
TEeMBbl JUCIUILINHBI

ConeprxaHue 3aHATUS

Cemectp 8

Codeporcanue 1eKYUoHHO20 Kypca

1

YmncieHHbIe MeTObI AJre0pbl

11

MeTtoasl PCHICHUA

‘HeJ‘IHHeﬁHBIe ypaBHeHus. OtneneHue KopHEHR

ypaBHEHHUS.

7




Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/1 | TeMBbl AUCIUTUIUHBI

HEJIMHEWHBIX YpPaBHEHUN [TpubsnxeHHOe BBIYMCICHUE KOPHS YpaBHEHHUS C 3aJaHHOM
TOYHOCTBIO METOJOM IIOJIOBUHHOTrO AeiieHus. [IpakTudeckas
CX€Ma BBIUUCIEHUS NPUOIMIKEHHOrO 3HAYeHHs] KOPHS
YpaBHEHUs C 33JaHHOM TOYHOCTBIO METOJAOM IIPOCTOMU
urepaunu. Meton  HplooToHa  pemieHHs]  HETMHEHMHBIX
YpaBHEHUU.

1.2 | Metonp! pemenus cuctem | CucTeMbl JMHEHHBIX ypaBHeHHH. Merton [aycca (cxema
JIMHENHBIX €IMHCTBEHHOTO JICJICHMUS).
anre0panvecKux
ypaBHEeHUH. To4YHBIE
METOJIBI.

1.3 | Merons! perienus cucteM | [lonHble  MeTpuueckue  mpocTpaHcTBa.  Teopema o
JIMHENHBIX CKUMAIOIIUX  OTOOpaXEHUSIX B IOJHOM METPUYECKOM
anredpanvyecKux IIPOCTPAHCTBE U €€ ciueacTBus. lIpumeHeHue Tteopemsl O
YPaBHEHHUH. CKUMAIOIIUX  OTOOPAKEHMSIX HpPU  PELICHUH  CUCTEMBI
[TpuGnuxeHHbIE METOABI. | TUHEWHBIX YpaBHEHHWH: METOJ TMPOCTHIX HTepanuii. Meron

3eitpens. [Ipaktnueckue cxemsl pemenus Ha [1K.

1.4 | Meton HerotoHa CucreMsl HEeJIMHENHBIX YPaBHEHHUM. [TpakTryeckoe
(xacaTenbHBIX) pEIICHUS npuMeHeHue Mmeroga HplooToHa Uit CUCTEMBl  JIBYX
CUCTEM HEIMHEUHBIX HEJIMHEWHBIX ypaBHEHHUH C JABYMs HEU3BECTHBIMH C
YpPaBHEHUH ucnonb3zoBanueM [1K.

2 Teopusi npudIMKeHN

2.1 | MaTepnonupoBanue IlocTpoeHrne HMHTEPIOSLMOHHOIO MHorodjaeHa Jlarpanxka
byHKUni g QyHKOMM, 3a7aHHOM Tabiuueil. OneHka MOrpelHOCTH

UHTEpIoNMpoBanus 1o Qopmyine Jlarpanxa. Opranuzanus
PY4HBIX BbluuciieHu#l mo ¢opmyne Jlarpanxka. Boruncnenue
pa3zeneHHbIX pa3HocTed. IlepBblii M BTOPOHM MHOTOYICHBI
HerotoHa. [TpakTrueckas OILICHKA MOTPEIIHOCTH
UHTEepronupoBanust 1no ¢opmynam HpioToHa. YmioTHeHue
Tabnui QyHKIUi.

2.2 | ITpubnnxenue TabnnuHbIX | JIuckpeTHbIi BapHaHT CPEIHEKBAIPATUUECKUX
GyHKIMI MeTo10M npubmpkenuid. IlepeonpeneneHHass cuctemMa JUHEHHBIX
HaWMEHBIIINX KBAJIPaTOB ypaBHeHui. Ilondarue 00 ompeneneHUM  MapameTpoB

(GYHKLIMOHAJIBHOM  3aBUCHMMOCTH. MeTol  HauMEHBIINX
KBaJIpaToB.

2.3 | MeTo/pl HaWITydIero [TonsiTue 00 ompenesneHnn mnapaMeTpoB (YHKIMOHAIBHOMN

NPUOITHKEHHUS. 3aBHCHUMOCTH. MeToJl HaMMEHbIINX KBaapaToB. JInHelHas u
KBaJIpaTH4YHasl PETPECCUHU.

3 Yucaennoe nuddepeHuMpoBaHue 1 HHTETPUPOBaHUE

3.1 | Uucnennoe Yucnennoe nuddepeHInpoBaHme Ha OCHOBE
nuddepeHpoBaHIe MHTEPNOSIIMOHHBIX (opmyn Jlarpanxka, Herotona. Meton

HeomnpeaeneHHbIX kodhduuuenton. [lorpemuocts dopmyn
YHUCICHHOT0 TU(dEepeHIIMPOBAHUS.

3.2 | YucnenHoe KBangparypuas ¢opmyna mpsMOYroiabHUKOB. DOpMyIibl
WHTETPUPOBAHMUE. HeroTona - Koreca. Merton HEOIIPEEIEHHBIX
dopmyna KO3 PHUIIHEHTOB.

PSIMOYTOJIbHUKOB
3.3 | Yucnennoe @opmyna Ttpaneuuid. Popmyna Cumncona. KeagparypHas
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Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/1 | TeMBbl AUCIUTUIUHBI
UHTETPUPOBAHUE. dopmyna ["aycca. [orpemHxocts YHCIIEHHOTO
@opMyiIbl Tpanenun, UHTETPUPOBAHMUSL.
CumrncoHa.

4 YucjieHHbIe METO/IbI pellleHusI 00bIKHOBEHHBIX AU depeHINAIBLHBIX YPABHEHUI 1

YPAaBHEHMI ¢ YACTHBIMM IIPOM3BOJHBIMH

4.1 | OGBIKHOBEHHbIE Yucnennele Meronabl  pemeHus  3agaun Komm  ams
muddepeHnranbHbIe OOBIKHOBEHHBIX UG epeHIINaTbHbIX ypaBHEHUH. MeTox
ypaBHeHus. 3agada Komm. | Diinepa. Meroa Oitniepa — Komn.

4.2 | YncieHHbIE METOIBI Uucnennble METObI pelieHus 3agaun Komm s
peLeHus OOBIKHOBEHHBIX JU(PPepeHINaIbHbIX ypaBHEHUH. MeToj
Qg depeHraTbHBIX Pynre — Kyrra. MHOrOmaroBbse METOIbI.
YpaBHEHU.

4.3 | YpaBHEHUS C YaCTHBIMHU YucnenHoe UHTETPUPOBAHUE Qg depeHInatbHbIX
IIPOU3BOIHBIMU YPaBHEHHMH B YaCTHBIX MPOU3BOJHBIX, HAUaJIbHbIE U KpacBbIe

yCJ0BHs. MeTOJ1 KOHEYHBIX Pa3HOCTEM.

4.4 | Yucnennoe YucienHoe WHTETPUPOBAHHE muddepeHIaTbHBIX
WHTETPUPOBaHHE YpaBHEHHI B YaCTHBIX MPOU3BOJHBIX, HAUAIbHBIC U KPAacBhIC
muddepeHnanbHbIX yciaoBus. Meron cerok. MeToJ KOHEYHBIX pa3HocTel

YPaBHEHUN B YaCTHBIX
MIPOU3BOJHBIX, HAYAJIbHbBIE
Y KpaeBbI€ YCIOBUS.

pellleHus] ypaBHEHUH 3JUIMITUYECKOTr0 M MapaboIMyuecKoro
THUIIOB.

Cooeporcanue npakmudeckux 3aHsAmMu

1 YuncieHHBbIE METOABI AJTre0pbl

1.1 | Ornenennie KOpHEH [TpubnmkeHHOEe BBIYMCICHHE KOPHS ypaBHEHUS C 3a/laHHOM
ypaBHeHus1. Pemenue TOYHOCTBIO METOJIOM IOJIOBUHHOTIO AejieHus. MeToa mpocToit
HEJIMHEHHBIX YPABHEHUN. | UTEpAllMd YHUCIICHHOIO PEIICHUS YPaBHEHHU. Y CIOBUSA

CXOAUMOCTH WUTEPALIMOHHOMN MOCJIEIOBATEILHOCTH.
[IpakTuueckue  CXeMbl  BBIUHUCIEHUS  NPHUOIUKEHHOTO
3HAYEHUs KOPHs YPABHEHMS C 3aJJaHHOM TOYHOCTBIO METOJIOM
npoctod  urepanuu.  CXOIUMOCTh W YCTOWYMBOCTH
YHUCJICHHOIO METOA.

1.2 | Meronsl pemieHus cucteMm | Perenne cuctembl TUHEHHBIX ypaBHeHHUN MeTojoM [aycca
JIUHENHBIX (cxema eAMHCTBEHHOI'O JIEJIEHHs) C UCIIOJIb30BAaHUEM TaOJIMIL
anreOpamyecKux Excel.

YPaBHEHUM.

1.3 | Meronp! perienus cucteM | PereHne cuctembl JIMHEHHBIX YpaBHEHHI METOJIOM MPOCTOMN
JIMHEWHBIX utepaunn ¢ ucnonb3oBanueM IIK.  Meton 3eiigens.
anredpanvdecKux [IpakTuueckue cxemsl pemenus Ha [1K.

YPAaBHEHUM.
[TpuOnmxeHHbIE METOBI.

1.4 | Meton HrrotoHa [IpakTnueckoe npumeHeHne mMeroga HeOTOHA ISl CUCTEMBI
(KacaTenpHBIX ) pEIICHUS JIByX HEIMHEHWHBIX YPaBHEHUN C JBYMs HEHU3BECTHBIMHU C
CHCTEM HEIUHEHHBIX nucroip3oBanueM [1K.
ypaBHEHUH

2 Teopust npuGIHKEHU i

2.1 | Yucnennas WuTepnionsiinonHbelid MHorousieH Jlarpamwxka mig ¢GyHKIuw,
WHTEPIOJIALIMSL. 3aJlaHHOM TaOJIULICH. OrneHka MOIPEIIHOCTH




Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

YPaBHEHUH B YaCTHBIX
MIPOU3BOJAHBIX, HAYAJIbHBIC
Y KpaeBbI€ YCIOBUS.

/1 | TeMBbl AUCIUTUIUHBI
Anrebpanyeckuii uHTepnoimpoBanuss mo Qopmyne Jlarpamxka. IlepBwiii u
MHTEPIOJIALIMOHHBIN BTOpOM MHorowieHsl Hprotona. Ilpaktuyeckas oneHka
MHOTO4JIeH: ¢popMma MOTPEIIHOCTH MHTEpIoiMpoBanus no ¢opmymnam HeroToHa.
Jlarpansxa u HproToHa. CyOrabynupoBanue QyHKIHA.
2.2 | Ilpubmmwxenne TabnuunbiX | [loHarue o0 ompeneneHud mapaMmeTpoB  (HYHKIIMOHAIBHOU
(byHKIMN METOI0M 3aBUCUMOCTH. MeTo/1 HAMMEHBIINX KBAJPATOB.
HAaUMEHBIINX KBAJPATOB
2.3 | Meroapl HAMITY4IIEeTO Jlunelinas u KBaJgpaTH4HAs PETPECCUH.
MIPUOTMKECHHUS.
3 Yuciaennoe nuddepeHuMpoBaHue 1 HHTEITPUPOBaHUE
3.1 | Uucnennoe Yucnennoe g depeHIInPOBAHKE Ha OCHOBE
muddepeHpoBaHe MHTEPNOISIIUOHHBIX (opmyn Jlarpanxka, Heiorona. Meroa
HeonpeaeneHHsix kKo3dduuuenton. Ilorpemmnocts ¢Gopmyn
YUCJICHHOTO U] hepeHITMPOBaHMS
3.2 | Uucnennoe KBanmparypuas ¢opMyna mnpsMOYroibHUKOB. DopMyIibl
UHTETpUPOBAHUE. Herotona — Koreca. MeTton HEOoTpeaeeHHBIX
®opmyna K03 pHIIIEHTOB
MPSIMOYTOJIbHUKOB
3.3 | Uucnennoe ®opmyna Tpanenui. ®opmyna Cummncona. KanpaTyphas
WHTETrPUPOBAHUE. dopmyna I'aycca. [Torpemnocts YHUCJICHHOTO
DopMmyIbl Tpaneuuid, WHTETPUPOBAHUS.
CumMIicona.
4 YuciieHHbIe MeTObI pellleHUs1 00bIKHOBEHHBIX TH(depeHINATbHBIX YPABHEHU U
YPABHEHMIi ¢ YaCTHBIMM IIPOM3BOAHBIMH
4.1 | OOBIKHOBEHHBIE UucneHnsle MeTOAbl  pemieHus 3amaun  Komwm  ans
muddepeHranbHbIe OOBIKHOBEHHBIX UG depeHIINaTbHbIX ypaBHEHUH. MeTox
ypaBHeHus. 3anada Kommu. | Dinepa. Meron Ditnepa — Komu.
4.2 | YucneHHbIE METOIBI UucneHHble METOIBI peleHus 3anaun Komm s
peleHus OOBIKHOBEHHBIX JU(PepeHINaIbHbIX YpaBHEHNH. MeTos
g depeHInaIbHbIX Pynre — Kyrra. MHOrOmaroBsie METOIbI.
YpaBHEHUM.
4.3 | YpaBHEHUS C YaCTHBIMHU Yucnennoe MHTETPUPOBAHHE g depeHInaTbHbIX
IIPOU3BOIHBIMH YPaBHEHUH B YacCTHBIX MPOM3BOAHBIX, HAYAJIBHBIE U KPAeBbIC
yCI0BUsI. MEeTO/1 KOHEYHBIX Pa3HOCTEH.
4.4 | YucnenHoe Yucnennoe MHTETPUPOBaHUE g depeHInaIbHbIX
MHTETpUPOBaHUE YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX, HAYAJIbHBIE U KpPaeBbIe
muddepeHranbHbIX ycioBus. Merton cerok. MeTon KOHEUHBIX pa3HOCTER

pellleHuss ypaBHEHUH SJUIMITUYECKOTr0 M MapaboIMuecKoro
THUIIOB.

HpOMC)KYTOQHaﬂ aTTeCTalusd — 9K3aMEH

Jns MONOXUTENBHOM OLIEHKH MO0 pe3yiabTaTaM OCBOEHHUS JHMCIUIUIMHBI

4 Tlopsiiok OLEHMBAHHUS YyCIeBAeMOCTH U C(POPMUPOBAHHOCTH KOMIIETEHIU
o0y4aromerocs B TeKyuei U IPOMeKYTOYHON aTTeCTALIUH.

oOyuaroniemycs

HEOOXOMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHOU paboThl. OlEHKa pPe3yJbTaToOB

paboTsl oOy4atomierocst B 6ayiax (o BugaM) MpuBeaeHa B Tabmuie 7.
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Tabmuua 7 - bamibHO-peHTHHTOBast OIIEHKA Pe3yIbTaTOB YUeOHOH paboThl 00yJaromuXxcs mo

Bugam (BPC)
Yyeonas Cymma Buawl n OneHka B aTTecTallNU Banabl
paGora (Buabl) | 6a1710B pe3yabTarhl (a7
y4eOHO# padoThl HeJleJb)
Tekymias 80 JlexuroOHHBIE 1 6ann nocemenue 1 0-14
yueOHas pabota 3aHATUA JCKIIMOHHOT'O 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(ITocemenue (14 3ansTHII)
3aHATUH 110 [Ipaktuueckue (14 | 1 6ana - noceuenue 1 14 - 42

pacliuCaHuio u

3aHATHR).

IMPAKTUYCCKOI'0 3aHATUA

BBITIOJIHECHUE 3 0aqua — noceuienue 1 3angarTus
3aJIaHUi ) Y CYIIECCTBEHHBIN BKJIaJl HA
3aHSITHH B pabOTY BCEH TPYIIIIHI,
NunuBunyansaeie | 3a oqno Unja. 3aganue: 16-24
3ananus (4 4 6anaa (BemomHeHo 51 - 65%
3a/1aHM) 3a/IaHHH )
5 6aanoB (BeIOTHEHO 66 - 85%
3a/IaHHH )
6 0as1s10B (BbITIONHEHO 86 -
100% 3amanmii)
HToro nmo Texkyuieii pabore B cemecTpe 30 - 80
[TpomexxyTounas 20 Bomnpocsr k 10 6an0B (IOpOroBOE 10-20
aTTecTanus JK3aMEHY 3HAuCHUE)
(3auer) Tect 20 6an10B (MaKCUMaJIbLHOE
3HAYCHHE)
HToro no npomeKyrouHom arrecranum (3K3aMeHy) 20
OasioB

CymMmapHasi olleHKa 110 M CUMILJIMHE:

CymMma 6au1oB Tekylel 1 npoMexxyTounoit arrecramuu: 50 — 100 6.

HabGpanHnble 6anbl epeBoATCS B TPAJUIIMOHHBIE OIIEHKH M0 CIEIYIOIIEN HIKae:
— 86 1 00JIee — KOTIUYHON,
— 70-85— «xopormioy;
—51-69 — «y10BIETBOPUTEILHOY;
— 50 1 MeHee — «HEeYJOBICTBOPUTEIHHO.

5 MartepuaibHO-TEXHUYECKOE, IPOTPAMMHOE U Y4eOHO-MeTOIHYeCKoe odecneyeHne

AUCHUIIJIMHBI

5.1 YueOnas iureparypa

OcHoBHasl yueOHasi TUTEPaTypa

1. baxsanos, H. C. Yucnennsie metoas! : yuebnuk / H. C. baxsanos, H. I1. XKuakos,
I'. M. KobenpkoB. — 9-e u3n. — Mocksa : JIaGoparopus 3nanmii, 2020. — 636 c. — ISBN 978-
5-00101-836-0. — URL:https://e.lanbook.com/book/126099 (mata obOpamenwus: 23.08.2020).—
Tekcr anexrponHsiii. http://e.lanbook.com/books/element.php?pll id=70767

2. YucneHHbIe METOIBI ;| YIEOHUK M MPAKTHKYM JIJIS aKaJleMUYecKoro OakanaBpuaTa
/Y. T. IlupymoB [u ap.]. — 5-e uzn., nepepad. u qon. — Mocksa : IOpaiit, 2018. — 421 c. —
ISBN 978-5-534-03141-6. — URL: https://biblio-online.ru/bcode/412770 (mara oOparieHus:
23.08.2020). — Tekct : snekrponHbrd. https://biblio-online.ru/book/43F523F2-5AD9-448D-
ABFF-212707F6A238
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https://biblio-online.ru/bcode/412770
https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238

JdonmosiHuTeIbHAS Y4eOHAsl JJUTEpaTypa

1. Bonkos, E. A. Uucnennsie Meroas! : yueOHuk / E. A. BonkoB. — 5-e¢ u3n. —
Cankr-Ilerepbypr : Jlamp, 2008. — 256 c¢. — ISBN 978-5-8114-0538-1. — URL:
https://e.lanbook.com/book/54 (mara obparuenus: 23.08.2020). — TeKCT : SIEKTPOHHBII.

http://e.lanbook.com/books/element.php?pll_id=54

2. Konuenosa, H. B. BeruuciaurenpbHas MaremaTuka B IpUMEpax M 3ajadax
yuebHoe mocodue / H. B. Kommuenora, . A. Mapon. — 4-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2017. — 368 ¢. — ISBN 978-5-8114-0801-6. — URL.: https://e.lanbook.com/book/96854

(mara oOpareHus: 23.08.2020). - Tekcr: 3JEKTPOHHBIH.
http://e.lanbook.com/books/element.php?pll_id=198
3. Jlamauk, M. TI. Yucnennple meroasl : ydeOHoe mocobue mns By3oB / M. I

Jlamuuk, M. U. Parynuna E. K. Xennep ; noxn pen. M. I1. Jlamuuka. - U3a. 5-¢ ; ctep. - Mocksa :
Axanemus, 2009. - 384 c. — ISBN 9785769566455. - TekcT : HEmoCpeICTBEHHBIH.
4, Cpouxko, B. A. Yucnennsle metoapl. Kypc neknuii : yuyebnoe mocobue / B. A.
Cpouko. — Cankr-IletepOypr : Jlanb, 2010. — 208 ¢. — ISBN 978-5-8114-1014-9. — URL:
https://e.lanbook.com/book/378 (nata oOparenus: 23.08.2020). — TekcT : 3J€KTPOHHBIH.
http://e.lanbook.com/books/element.php?pll_id=378

5.2 MartepuajbHO-TEXHMYECKOE U IPOrPaMMHOe of0ecriedeHne U CHUITUHbI
Y4eOHbIe 3aHATHS 110 TUCIHUIUIMHE MTPOBOAATCS B yueOHbIX ayauTopusix HOU Keml'V:

UucneHHble 310 YueOHas aynuropus (MyIbTUMEIUITHAS) U TPOBEICHUS: 654079, Kemepockas

METOJIBI - 3aHATUH JEKINOHHOTO THIIA; o0JacTs, T.
- 3aHATHH CEMHHAPCKOTO (MPaKTHIECKOT0) THIIA; HoBoky3Henk,  mp-KT
- TPYIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTALUML; Merannypros, a. 19

- TEKYIIETro KOHTPOJIST ¥ IPOMEKYTOYHOH aTTeCTalHN.
CrienpanusupoBanHas (yucOHas) MeOenb: Tocka MenoBas, Kadempa,
MOHOOJIOKH ayJAUTOPHEIC.

O6opynoBaHMe: CTallMOHApHOE -KOMIIBIOTEp IIpenojaBaTeis, 3KpaH,
MPOEKTOP, aKyCTHYECKasi CUCTEeMa.

Hcnonb3yemoe POrpaMMHOE obecrieueHue: MSWindows
(MicrosoftmaginePremium 3 year mo cyOuIleH3HOHHOMY J0TOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoG0mHO
pacmpoctpansiemoe [10), Supmexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10).

WuTepHer ¢ obecnieuenueM gocryma B DM1OC.

5.3 CoBpemenHbIe IpodeccHOHANbHBIE 0a3bl JAHHBIX M HH()POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.
Hepeuens CIIB/l u UCC no qpucuunimae

1. OO6mepoccuiickuit MaTeMaTuyeckuil mopTan (MHPpOpMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. WNudopmarmonnas cuctemMa «EIrHOE OKHO JOCTYIa K 00pa30BaTEIbHBIM pecypcamy -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - matemaTnueckas 0a3a JaHHBIX, OXBATHIBAIOIIAS

MaTtepuaibl ¢ KoHna 19 Beka. zbMath comepxut oxosio 4 000 000 noxymeHTOB, U3 O60Jee
3 000 xxypHaioB u 170 000 kHUT TO MaTeMaTHUKe, CTATUCTUKE, UH(POPMATHKE, a TaKkKe
MAaIIMHOCTPOCHUIO, (PU3UKE, €CTECTBEHHBIM HayKaM U JIp.
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6 Unble cBeeHusi U (MJIM) MaTepuabl.

6.1. IIpumepHBbIe TeMbl NHCbMEHHBIX Y4eOHBIX PadoT
TeMbl HHAUBUAYAJIbHBIX 3aJaHUM

1. UuauBuayajbHoe 3aganue Nel: UncjieHHbIe MeTOIbI aJIre0pbl.
Temsl: 1.1 Meron 'aycca pemieHust cUCTEM JIMHEMHBIX ypaBHEHHH (CXeéMa €JUHCTBEHHOTO
JIETICHUS ).
1.2 Merton npocToit urepanuu (IJisi CUCTEM JIMHEUHBIX YPaBHEHUN).
1.3 Merox 3elinens.
14 Otnenenue KopHEH HETMHEHHOTO ypaBHEHUs. ['padudeckoe oTeeHne KOPHEH.
1.5 MeToaq MOJOBUHHOIO JeleHHUS. YCJIOBME OKOHYAHUS IIpolecca JeleHUs Mpu
3a1aHHON JTOIyCTUMOM ITOTPELIHOCTH.
1.6 MeTtoa nmpocToii urepanuu (i1 HeTUHEHHBIX YpaBHEHU ).
1.7 Metoa HeroToHa (KacaTeiabHBIX).

BapuanTt (00pa3en):

3azanue 1.

1) OTnenuTh KOPHU 33JaHHOTO YPaBHCHHUS:

a) rpauuecku;

0) ¢ ucronp3zoBanuem [1K.

2) C momMoIIs0 MUKPOKAIBKYJISTOPA BEIYMCIATH OJIMH KOPSHDb YPABHEHHUS C TOYHOCTHIO
£ =102, ucronb3yst METO POCTOI HTEPALIIL.

3) CocraBuTh Mporpammy s BerauciaeHus ¢ momonibio [1K Bcex kopHel 3a1aHnHOTro
YPaBHEHHUS] METOOM ITOJIOBUHHOTO JEJICHHS ¢ TOYHOCTBI0 & =107,

4) CocTaBUTh MPOrpaMMy JIJIsl YTOUYHEHHUSI OJTHOTO U3 KOPHEH ypaBHEHUS METOIOM

HpioToHa ¢ TouHoCcThI0 £ =107%.
2
COSX — (x —1) =0;
3amanmue 2.

PelmnTh CHCTeMY JHHEHHBIX YpaBHEHHMI ¢ TourocThio & =10~ pasmuansivu
crocobamu:

a) meromom Taycca (Mo cxeMe eIMHCTBEHHOTO JICNCHHs) C MPUMEHEHHEM
MHKPOKAJIBKYJIATOPA;

b) meromom npoctoit ureparmu Ha [1K;

c) wmeroxom 3eiiaens Ha [1K.

3,01, — 0,14x, — 0,15x, =1,00,
1.41,11x +0,13x, —0,75%, = 0,13,
0,17x, —-2,11x,+0,71x, =0,17;
3aganue3.
Pemnts cucreMy HENMHENHBIX YpaBHEHUM METOIOM HBIOTOHA ¢ TOUHOCTBIO & = 1074_
sin(x+y)—-1,6x=0,
X' +y* =1
2. UnpuBuayanabHoe 3aganue Ne2: Teopusi npuoInKeHHI.
Tembr:

3.1  3amaya uHTEPNOTUPOBAHUS TAOTMYHON HYHKIINH.
3.2 WMHTepnoyauyoHHbI MHOTOWIEH Jlarpanika.
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3.3
3.4
3.5
3.6
3.7
3.8
3.9

Bapuanr (00pasen):

Tabmuipl KOHEYHBIX Pa3HOCTEH.
I1epBbIil THTEPIOIALUOHHBIN MHOrO4IeH Hpl0TOHA.

Btopoii uaTepnosnsiimonHbiii MHorowieH HeroToHa.

Cy6rabynupoBanue QyHKITUH.
MeTo/1 HANMEHBIINX KBAJAPATOB.
JInnelinas perpeccus.

KBanparuunas perpeccus.

3amanme 1.

1) Ilo 3amanHoOl Tabnuile 3HAaUEHUN (PYHKIMH COCTAaBUTH (OPMYIY UHTEPIIOISIIMOHHOTO

MHOIo4Ji€cHa JIarpaH>1<a. HOCTpOI/ITB €ro rpaq)m( U OTMETHUTH HAa HEM Y3JIOBBIC TOUKH.

X -1 0 3
y -3 5 2
3amanue 2.

I[To 3amanHO# TabnuIe 3Ha4eHUI QYHKIIUU IIOCTPOUTH METOI0M HAUMEHBIIINX KBAJIPaTOB

JMHENHYIO U KBaPATUYHYIO PETPECCUH C UCIIOJIb30BAHUEM:!

1) kanpKynaTopa;

2) TIK.

CpaBHI/ITI) BCJIIMYMHBI CPCAHCKBAAPATUICCKUX OTKJIOHCHUI.

X 0,10 0,30 0,40 0,60 0,70 0,80 1,00 1,10
0,25 0,50 0,65 0,55 0,42 0,30 0,22 0,15
4. UnpuBuayanabHoe  3aganue  Ne3:  YuciaenHoe  auddepeHunpoBanue u

4.1
4.2
4.3
4.4
4.5

4.6
4.7

TaOJIMYHO, UCTIOTIB3YSI:

HHTEerpupoBaHue.

TeMmbl:

Yucnennoe nud¢epeHMpoBaHUEe HAa OCHOBE HWHTEPHIOISALUOHHON (QOpMyIIbI

Jlarpanxa.

YucnenHoe nuddepeHMpoBaHEe HAa OCHOBE HMHTEPIOIALUOHHOW (DOpMYIIBI

HrrotoHa.

[TorpermHocTh YMCACHHOTO qU(HEpEeHIIMPOBAHUS.

Merton HeonpeaeneHHbIX KO PUITMEHTOB.

YucnenHoe
HOI"peHIHOCTI) YUCJIICHHOTI'O I/IHTel"pI/IPOBaHI/ISI.

®opmyna tpaneuuid. [lorpentHoCTh YUCIEHHOTO UHTETPUPOBAHUS.
®opmyna Cumriicona. [TorpentHocTh YNCIEHHOTO HHTETPUPOBAHUSI.
Bapuanr (o0pa3en):

3amanue 1.

HHTCIPUPOBAHUC.

KBagparypuas

dopmyna

NpsAMOYT'OJIbHUKOB.

BeruuciuTh ¢ MOMOIIBIO KaNbKYJISTOpa 3HAYEHHE MPOU3BOAHONW (DYHKIWHU, 3aJaHHOMN

1) unTepnonsaiuonnyto hopmyiry JlarpaHka, OLEHUTh MTOTPEITHOCTh METO/IA;

2) UHTEPNOSIIMOHHYIO0 popMyny Hbl0TOHA, OLIEHUTH MOrPENIHOCTh METOAA.
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rovep @yuxyus f(x) Xo
sapuanma
1 sinx 0,60
3ajanue 2.

1) BBIYHMCIMTH C MMOMOINBIO KAaIbKYIATOpPA MHTErpal 3adaHHoN QyHKImu mpu N=10
o ¢opmyre:
a) MPSIMOYTOJIbHUKOB;
0) Tpanenuii;
B) CumIcoHa.
[Ipou3BecTH OIIEHKY MOTPEIIHOCTH METO/I0B HHTETPUPOBAHUSI.
2) CocraBUTh MPOrpaMMy BBIUMCICHMSI MHTErpaja 3ajaHHOW (yHKuuU 1o dopmyne
Cumncona.

2,2
1,2 X

5. NuauBuayanbHoe 3axanue Ned: YuciieHHble MeTOAbI pelleHHs] O0BIKHOBEHHBIX
nuddepeHUINATBHBIX YPABHEHUH U YPABHEHHUH € YaCTHLIMHU NMPOU3BOHBIMHU.
Tewmpr.

5.1 UucneHnHble MeTO1bl perieHus quddepeHIanbHbIX ypaBHeHUH. Meroa Diinepa.

5.2 Meron Ditnepa — Komw.

5.3 Meron Pynre — Kyrra.

5.4 YucieHHOe HMHTErpUpOBaHUE IUPPEpEHIMATBHBIX YPaBHEHUH B  YaCTHBIX
MIPOU3BO/THBIX, HAYAJIBHBIC M KPAEBhIC YCIIOBUSI.

55 Merton cerok 11 3agaun Jupuxie.

5.6 MeTton ceTok [uisl ypaBHEHHUsI 1apaboInyecKoro TUIa.

Bapuaur (00pasen):
3ananue 1.
Pemwrs 3agauy Komm mist muddepenimansaoro ypasuernust Yy = f(X,y) Ha orpeske

[a;b] npwu 3amanHOM HauansHOM ycnoBun Yy(@) = C u miare HHTErpupoBaHus h:

1) meronom Diinepa:
a) Ha KaJIbKYJISITOPE;
0) na I1K;
B) IOCTPOUTH T'paK UHTETPAIILHON KPUBOIA;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKYJISITOPE;
0) mocTpouTh rpauk UHTErpaIbHONU KPUBOIL;
3) metogom Pynre — Kyrra Ha I1K.
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H
onep f(x, y) A b c h
sapuanma
1 1—sin(0,75x—y)+m 0 1 0 0,2
X+1
3ajanue 2.
DIlpumensiss MeTon KOHEYHBIX pa3HOCTEM, HAWTH pemieHue 3agaun Jupuxie as
o’u o
ypasuenus Jlanaca — + — = O B xBagpare ABCD c sepmmnamu A(0;0), B(0;1), C(1;1),

OX
1
D(1;0) ¢ marom h= %

KpaeBbie yciioBust npuBeieHbl B Ta0nile BAPHAHTOB.

Howmep
eapuanma U |AB U |BC U |CD U |AD
1 30y 30(1-x°%) 0 0

6.2 IIpumMepHbIe BONPOCHI U 3a/1aHKs / 3a]a4 U JJ15l IPOMEKYTOUYHOM aTTecTAlMU
Ta6auua 8 - [IpumepHbie TeopeTHUecKHe BONPOCHI U MPAKTHYECKHUE 32/1a4H K

IK3aMeHYy
Pa3znennl u TeMbI I[IpumepHbIe I[IpumepHbIe MPAKTHYECKHE 321aYH
TeopeTHYeCKHe
BONPOCHI
8 cemectp
1. YUncaeHHBIE METOBI AITeOpPHI.
1.1 Metonpbl 1.0tneneHue KopHeu 1.0TaenuTh KOpHU 33JJaHHOTO ypaBHEHUS
peneHus HEJIMHEHHOT O rpaduyecku:
HEJIMHENHBIX YpPaBHEHUS. COSY — ( X— 1)2 -0
YpaBHEHUN I'paduueckoe oTneneHue
KOpHEi, 2.C noMoIIbI0 MUKPOKATIBKYISATOpA
2 MeTo HOJOBHHHOTO BBIYHCITUTH OJWH KOPSHb YPABHCHHUS C
JereHns. Y coBre Touynocteio £ =102, ncnons3ys Merox
OKOHYAHHMS TIpoIecca TIPOCTOH HTEPALHH.
JIEJICHUS TIPH 3a/1aHHOM
JIOITYCTUMOM
MOTPEITHOCTH.

3.Meton npocToit
urepanuu (A
HEJIMHEHHBIX
ypaBHEHHUI).
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1.2
perieHus
JIMHEWHBIX
anredpanvdecKux
ypaBHEHUH

MeTtonanl
CHUCTEM

4. Merop I'aycca
pELIeHUs] CUCTEM
JIMHEMHBIX YpaBHCHUM
(cxema eTMHCTBEHHOTO
JIETICHUS ).

5.Merog IIPOCTOM
uTepauuud (Ans CUCTEM
JMHENHBIX YpaBHEHUN).
6.Mertox 3eiinens.

3.PemuTh cucTeMy JIMHEHHBIX YPAaBHEHUM C

)
tounocThio & =107 meromom 'aycea (o
CXEME€ €ANHCTBCHHOI'O [[eﬂeHI/Iﬁ) C
IPUMEHEHHEM MUKPOKAIBKYJIATOPA!

3,01x, —0,14x, —0,15x, =1,00,
1,11x, +0,13x, -0, 75%, = 0,13,
0,17x, —2,11x, +0,71x, = 0,17,

1.3. Merox Herotona | 7.Meton Hrrotona | 4.Pemnts cucteMy HEJIMHEHHBIX YpaBHEHUN
(kacaTesbHbIX) (KacaTenbHbIX). MeTo0M HpIOTOHA C TOYHOCTBIO & = 1074_
iZ;HI:II{{ZII;HHX M sin(x+y)-1,6x=0,

ypaBHeHuii X +y?=1;

2. Teopust mpuOIMKEHUI

2.1 8.3amaua 5.ITo 3amanHOl TabmuIe 3HAYCHUH (YHKIIHH
HHTepnonnpoBaHne | MHTEPIOIMPOBAHHS COCTaBUTh (POPMYNNY HHTEPHOISLHMOHHOTO
byHKIUI TaOJIMYHON (QYHKIUH.

9.1HTepnonsiuOHHbINI
MHoOrowieH Jlarpanxa.

10.Tabnuupl KOHEYHBIX
pa3HOCTEMN.

11.1TepBsrit
MHTEPNOJIALIMOHHBIN
MHoroujsieH HrroToHa.
12.Bropoii
WHTEPHIOJISAIIMOHHBIN

MHoOrowieH HproroHa.
13.Cy6TalbynupoBaHue
GyHKIMIA.

14 MeTon HaMMEHBIINX
KBaJIpaToB.

15.JIunelinas perpeccus.
16.KBagparuunas

MHorowieHa Jlarpawxka. IlocTtpouts ero
Fpa(i)I/IK U OTMCTHUTDH HAa HCM Y3JIOBBIC TOUKH.

X -1 0 3
y -3 5 2

perpeccusl.
2.2 Ilpubmmxenue 14 Meron wnaumenbmux | 6.I1o 3amanHoi Tabnuile 3HaYCHUN (YHKIIUN
TaONMYHBIX PYHKIMNA | KBAaJpaTOB. MOCTPOUTH METOJIOM HaUMEHBIIINX KBaJAPaTOB

METOIOM
HAUMEHBIINX
KBaJIPaToOB

15.JInneinas perpeccusi.
16.KBagpatuunas
perpeccust

JIMHEMHYIO U KBAJIPAaTUYHYIO PETPECCUH C
HCIIOJIb30BaHUEM KalbKynsiTopa. CpaBHUTH
BEJIMYMHBI CPETHEKBAAPATUIECKHUX
OTKJIOHEHHH.
X 0,10

y 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Yucnennoe nudepeHpoBaHie 1 HHTETPUPOBAHUE

3.19ucnenHoe
nuddepeHpoBaHue

17.Ynucnennoe
nuddepeHIpoBaHne Ha
OCHOBE
MHTEPIOJIALIMOHHON
dbopmysl Jlarpanka.
18.Yucnennoe
nuddepeHnrpoBanne Ha

7.BBIYMCINTD ¢ TOMOIIBIO KATBKYJISITOpA
3HAa4YEeHUE MPOU3BOJHOMN (PYHKINH, 3a]JaHHOM
TaOJIMYHO, UCTIOTB3YSI:

1) uaTepnionsuuonHyto popmyny Jlarpanxa,
OLIEHUTH NOTPENTHOCTh METO/IA;

2) uHTEepNOILUOHHYIO0 Gpopmyny HeloToHa,
OIIEHUTH NOTPENTHOCTh METOJIA.
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OCHOBE
HUHTEPIOJIALIMOHHON
¢dopmynsl Herorona.
19.IlorpemrHocThb
YHUCIIEHHOTO

20.mud depeHpoBaHUS.
Merton HeolpeaeneHHbIX

HoMmep
sapuanma pyryun (x)

1 sinx

Xo
0,60

KO3 PHUIIHEHTOB.
3.24ucnennoe 21.YucnenHnoe 8.BBIYMCIHTH C TOMOIIBIO KAIBKYIATOPA
WHTETPUPOBAHUE UHTETPUPOBAHUE. uHTEeTpa 3a1anHoi GpyHkuuu npu N=10 mo

Ksaaparypnas ¢opmyna | hopmyie:

MPSIMOYTOJIbHUKOB. a) MPSIMOYTOJIbHUKOB;

[TorpemHocTh 0) Tpanenuii;

YUCJICHHOTO B) CuMricoHa.

MHTETPUPOBAHUS. [IpousBecTH OIIEHKY MOTPEIIHOCTH METO/I0B

22.®opmyna Tpamenuil. | HHTETPUPOBAHUSI.

[Torpemnocts 21g ( X + z)dX'

YHCIICHHOTO lJ; X ’

MHTETPUPOBAHUSI. '

23.®opmyna Cumricona.

[TorpemHocTh

YHCIICHHOTO

WHTETPUPOBAHUSL.

4. YucneHHbIE METOIBI
C YaCTHBIMHU MIPOU3BOJIH

bIMH

pereHust OOBIKHOBEHHBIX TU(GEpeHIINATbHBIX YPAaBHEHUN U YpaBHEHHIHA

4.1 OOBIKHOBEHHBIC
nuddepeHnranIbHbIe
ypaBHeHUs. 3a1aya
Komm.

24 . YucieHHble METOIBI
peuieHust

i depeHIaTEHBIX
ypaBHeHU. Metox
Ditnepa.

25.Metop Dunepa —
Komm.

26.Metoq Pynre —

Kyrra.

9.Pemts 3amauy Komm s
muddepeHIanTbHOTO YpaBHEHUS

y' = f(X,y) Ha orpeske [a;b] npu
3a7laHHOM HavanbHOM ycioBun Y(a) =C u

iare HHTErpupoBanus h:

1) meTooM Ditniepa; MOCTPOUTH rpaPuk
UHTErpPAIbHON KPUBOU;

2)meronom Ditnepa — Komm:

f(x, y)
1,75y

1-sin(0,75x —y) + ——
X+1

Alb |c|h

0(11]0/02

4.2 YpaBHeHUS C
YaCTHBIMU
IPOU3BOIHBIMU

27 YucnaenHoe
WHTETPUPOBAHUE

b depeHIaTbHBIX
YpaBHEHUI B YACTHBIX
MIPOU3BOTHBIX,
HavaJIbHBIE U KPacBbIC
YCIIOBUSL.

28.Meton ceTok miist
3agaun Jupuxie.

29 .Meton ceTok miIst
YpaBHECHHUS
napadoINYecKOro TUTIA.

10.ITpumMenHsist METOJZ] KOHEYHBIX pa3HOCTEH,

HalTH pemeHue 3amaud Jupuxie s
2 2
o’u ou
ypaBHeHus1 Jlarumaca —2+—2=0 B
ox~ oy

kBaapare ABCD ¢ Bepmunamu A(0;0),
B(0;1), C(1;1), D(1;0) ¢ marom h=%.

KpaeBble yciioBusl mpuBeIeHBI B TAOJIUIIE.

U|AB U|BC U|CD U|AD
30y 320)(1' 0 0
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CocraButens (n): Domuna A.B., notient kadp. MOMM

(pamunusa, unuyuanst u dondcrocms npenooasamens (etr))
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