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1 leab TUCHUIIAHBI.

Ilenvto usyuenua Oucyunaunsl «YucieHHble METOIBD» sBIsETCS (hopMupoBaHUE
MaTeMaTHYeCKOM KOMIIETEHTHOCTH, OCHOBaHHOM Ha U3yYe€HMM W TPUMEHEHHU METOJI0B
BBIUMCIUTEIbHON MAaTEMAaTUKH K HMCCIEAOBAHHUIO M PEAM3ALUU Pa3IMYHbIX MaTEMaTH4ECKHX
MoJieJIell Ha OCHOBE aIrOPUTMU3ALIUU U IPOrPaMMHUPOBAHUS.

B xoze n3ydenust iucumiInHael OyneT chopMupoBaHa KOMIIETEHIHS:

ITK-1 (CriocobeH ocBanBaTh U MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS U IIPAKTUYECKHE YMEHUS U
HaBBIKM B MIPEIMETHOM 0bnacTu mo npodmo "Maremaruka" npu pereHnd npodeccuoHanbHbIX
3amay).

1.1 ®opmupyembie KOMIETEHIIUH
Tabmuna 1 - @opMupyemMble TUCHUILIMHON KOMIIETEHIIUU

HanmenoBanue Buja HaumenoBanue Kon 1 Ha3Banne KOMITETCHIINH
KOMIIETCHITUH KaTeropuu (TpyIibl)

KOMIICTEHITH I
npodeccnoHabHbIC npodeccnoHabHBIC MK-1 (Crnocoben OCBaMBaTh u
KOMIICTECHITUH KOMIICTCHIUH WCIIOJIB30BaTh TEOPETHUYECKUE 3HAHUS U

MPAKTUYECKHE YMEHUS U HABBIKU B
npenMeTHo  obmactm  mo  mpodrTio
"Maremaruka" npu peleHumn
poeccuOoHANBHBIX 3aj1a4).

1.2 UnaukaTtopbl 10CTHKEHUS] KOMIIETeH M

Tabaua 2 — UnaukaTopsl JOCTUKEHHUS] KOMIIETEHIUH, popMUpyeMble AUCIUIIITMHON

KOI[ W Ha3BaHHUC I/IHILI/IKE[TOPI)I JOCTHIXKCHUA I[I/ICI_II/IHJ'II/IHBI " IPAaKTHUKH,
KOMIIETCHIUU kommneteHiuu mo OITOTT dhopmupyromme KOMIETSHITUIO
OITOIT

[IK-1 Cmoocoben ocBauBath u | [IK-1.1 3Haer cTpykrypy, cocraB u | KM.07.01.01  Jluneiinas anreOpa u
UCIIONH30BATh TeopeTHueckue | AMAAKTHYECKHE €IMHULBI | anredpanveckue CTPYKTYPHI
3HAHMA W TNpAaKTHUeCKHe yMemns | NPCAMETHOM obmactu | KM.07.01.02 Teomerpus 5

. "MaremaTuka"  (mpenomaBaemoro | K.M.07.01.03 MaremaTtuueckuii
Y HaBBIKH B IPEIMETHON 00JIacTH

TIpeaMeTa) aHaNN3

no npodumo "Maremaruka" mpu [IK-1.2 Ywmeer ocymectBiATs | KM.07.01.04  Teopwus uucen

pelieHHH  MPOMECCHOHANBHBIX | o160p  yueGHOro  comepikanus | KM.07.01.05  Anre6pa MHOTOUIEHOB
3az1ad. MpeIMETHOM obmactu | KM.07.01.06  DremenrapHas
"MaremMaTuKa" AJIS €ro peanu3aliy | MaTeMaTHKa

B pa3nuuHbIX popmax obyuenus B | KM.07.01.07  [IuckperHas MaTeMaTHKa
coorBercTBMH ¢ TpebosaHmsamu | KM.07.01.08  Teopus n3obpaxkeHuit
droc 00 KM.07.01.09 Maremaruyeckas JOruka
IIK-1.3 Jemonctpupyer ymenue | KM.07.01.10  Teopus BeposiTHOCTEH U
pa3pabaTbiBaTh IO MOPEAMETHOW | MaTeMaTHYECKas CTaTHCTUKA

obmactu "Matematuka" pazmmunbie | KM.07.01.11 O1eHUBaHKE U

(dhopMBI YYeOHBIX 3aHATHH, | MOHUTOPHHT 00pa30BaTEIbHBIX
MPUMEHATh METOIBI, INPHEMBl U | PE3yNbTaTOB 00YYArOMIETrocs o
TEXHOJIOTHH OOy4eHHs, B TOM | MaTeMaTHKe

qucie THPOPMaITMOHHbBIE KM.07.01.12 Maremaruka B
HCTOPHYECKOM Pa3BUTHHU

KM.07.01.13  YwuciaeHHBIE METOIBI
KM.07.01.14  Maremarnueckue
METOJIbI 00paOOTKH PEe3yIbTATOB HAYYHBIX
HCCJIeTOBAHUMN




Kon u Ha3ssanue
KOMIIETEHIINHU

HNuaukaropel JOCTUXEHUS
koMmrereunuu mo OITOIT

I[I/ICI_II/IHJII/IHBI " IPAaKTUKH,
(hopmupyrommre KOMIETSHITUIO
OI1OIT

K.M.07.02 Merouka 00y4eHus o
npodumo "Maremaruka"
K.M.07.05(Y)  Texuomormueckas

npaktuka. CTaHIapThl MATEMaTHYCCKON
MTOITOTOBKH IMIKOJHHUKOB

K.M.07.06 AKTyanbpHBIE TIPOOIIEMBI
00ydJeHHsT MaTeMaTHKe

K.M.07.1B.01.01 Pemenue 3agau
rocyAapCTBEHHOW UTOTOBOW aTTeCTalluu
0 MaTeMAaTUKe

K.M.07.11B.01.02 Pemenne
KOHCTPYKTUBHBIX 3a]1a4 TUTAHUMETPHH
K.M.09 Ilpaktuka

KM.09.02(IT)  Ilemarormueckas
npaktuka. OCHOBHAS IIKOJIA
K.M.09.03(IT) TIlegarormdeckas

npaktuka. Crapiias mkosa
K.M.09.04(I1x) [pengumuiomHas

MIPaKTHKA
K.M.10 T'ocynapctBeHHas HTOroBast
aTTecTalys

KM.10.01(I')  IoxroroBka k ciade u

cZada rocy1apCTBEHHOI'O K3aMEHa
KM.10.02() BrmonHeHue u 3ammTa
BBIITYCKHOM KBaJH()UKAIIMOHHOW paboThI

1.3 3nanus, ymenus, HaBbiku (3YB) no qnucuuniaune

Tabnuua 3 — 3HaHus, yMeHUs, HaBbIKU, (OPMUPYEMbIE TUCIUIIIMHON

Kon n na3panne

Nuaukatopel JOCTUXEHUS

3HaHus, yMeHusl, HaBbIkH (3YB),

KOMIIETCHIIMHU KOMIIETCHIINH, (hopMupyeMble TUCITUTUTMHON
3aKpCIJICHHEBIC 3a
JUCIUTIIIMHOMN

[IK-1 Cnocoben ocBauBats | I1K-1.1 3Haer CTPYKTYpY, | 3HaTh:

U HCITOJIB30BaTh | COCTaB W JHUIAKTHYECKHE | - OCHOBHBIE TIOHATHUS U TPUKIATHBIC

TeopeTHueckue 3Hamus u | CAMHHLBI MPEIMETHON | aCTeKThl ~ YHCJIEHHBIX  METOJOB  JUIS
oOJactu "Matemaruka" | opraHu3anui  y49eOHBIX WCCIEOBaHUN B

MNPAKTHUYCCKHUEC YMCHUA U

HaBbIKM B  TPEIMETHOU
obimacth mo  mpoduIFo
"Maremartuka" npu
perieHun

HpO(l)QCCI/IOHaHLHBIX 3agad.

(mpenoiaBaeMoro peaMeTa)
[IK-1.2 Ymeer ocyliecTBIsATh
oTOOp y4eOHOTrO comep KaHus
MPeIMETHOU o0actu
"MartemaTuka" IS ero
peanuzanMd B Pa3lUYHBIX
hopmax o0yueHus B
COOTBETCTBHH c
tpedoBanusimu I'OC OO
[IK-1.3 JleMoHCTpHpYET
yMeHHe pa3pabaTeiBaTh 10
IpeIMETHON obnactu
"Matemaruka" pasiin4yHbIe
dbopmBl  y4eOHBIX  3aHATHH,
MPUMEHSTh METOJIbI, TPUEMEI
U TEXHOJIOTUH OOy4YeHHs, B
TOM 4HcIie HHPOpMaIMOHHBIC

0o0JacT MaTeMaTUKH U MaTeMaTHYECKOTO
MOJIETTUPOBAHYSL:

VYMeTh:

- pemath MNPUKIAAHBIE MaTeMaTHYCCKUE
3a/1a4, IPUMEHSISI YUCIICHHBIE METO/IbI;
Bnanerts:

- MeToaaMu padoThl ¢ UHPOPMALIMOHHBIMHU
pecypcamu, B TOM YHCIIe c
KOMITBIOTEPHBIMH ~ TIPOTpaMMaMu,  JJIs
pelIeHUsT PUKIAIHBIX 33][a4 YNCICHHBIMH
METOIaMH




2

O0BbéM 1 TPYAOEMKOCTD IMCHMILJIMHBI IO BUAAM Y4eOHBIX 3aHATHH. DopMbI

NMPOMEKYTOYHOM aTTeCcTallMu.

Tabauna 4 — O6beM U TPYAOEMKOCTh AUCLUUILUIMHBI IO BUJAM Y4eOHbIX 3aHATUN

OOm1ast TpyA0EMKOCTh M BUABI Y4eOHON pabOThI IO

O6BEM yacos 1o popmam

0o0y4eHHUs
JTUCIUILIMHE, IPOBOIUMBIE B Pa3HBIX opMax ODO 0300 300
1 O0miast TPy1I0EMKOCTb JUCLUILIMHBI 108
2 KonTakTHas paboTa 00ydaromuxcs ¢ mpernojaBareieM (1o 36
BUJAM yueOHBIX 3aHTHI) (BCEro)
AynauTtopHas paboTa (Bcero): 36
B TOM YUCIIE:
JICKIUU 18
MIPAKTUYECKHE 3aHSTHI, CEMUHAPbI 18
MIPAKTUKYMBI
J1a00paTOpHBIC PAOOTHI
B MHTEPAKTHUBHOM opme 14
B JIEKTPOHHOH (hopMme
Bneaynuropnas padota (Bcero): 72
B TOM YHCJIe, UHAUBHUAyalIbHAs paboTa 00y4aromuxcs C
npenojaBaTeseM
MOJITOTOBKA KYPCOBOW pabOTHI/KOHTAKTHAsA paboTa
TpyNnoBasi, UHAUBUAYAIbHAS KOHCYJIbTAIMS U HHBIE BUJIbI
Y4eOHOH e TebHOCTH, IPEyCMaTPUBAIOIINE TPYIIOBYIO
WM UHIUBUIYaJIbHYIO paboTy 00yJaromuxcs ¢
MpenoiaBaTesieM)
TBOpYecKas pabora (3cce)
3 CamocTosTenbHas pabota o0ydaromuxcs (BCero) 72
4 IIpomexxyTouHas arTecTanus o0yJyaroIerocs 3a4eT

3. YueOHO-TeMAaTHYECKHUH IJIAH M COJAepP:KaHue JAUCHUIIHHBI.

3.1 YueOHO-TeMATHYECKUM IIJIAH

Tabauna 5 - YyeOHo-TeMaTHyeCcKui I1aH 04HOM popmbl 00yueHus

Ob6mas | TpyaoeMKoCTh 3aHsATHH (4ac.) dopma
Tpynoe | OPO 3®0 TEKYIIETo
MKOCTb Ay TTUTOPH AYI[I/ITOp KOHTPOJIA U
'\; Pa3nensl U TEMBI OUCIIAILINHEI ( 606)20 H. MIPOMCIKYT
= |0 3aHATHAM wac. 3AHSATUS 3aQHATUS OYHOM
E JIeK1I | Ip CPC JIeK | IIp CPC arTrecranuu
z aKT . | akr ycreBaeMo
S CTH
Cemectp 9
I | UnciaeHHbIe METOABI 24 4 4 108910%0:3%910%
ajredpbl aJbHOE
24 | Metob! pemeHus 6 1 1 3a7laHue
HEJIMHENHBIX YPABHEHUN
25 | MeTo/ibl pelieHus CUCTEM 6 1 1




Ne Hemenu 11/

PaSI[CJ'IBI U TEMBI JTHUCHUIIIINHBI
110 3aHATUAM

Ob6mas
Tpy10€
MKOCTh
(6ceco
uac.)

TpyaoeMKoCTh 3aHATUH (4ac.)

810]0) 3®0

AyautopH Aynurop
. H.
3aHATUSA 3aHSTHS

CPC
JeKI | Ip JeK | mp

aKT 1I. aKT

CPC

dopma
TEKyLIETO
KOHTpOJIA U
IIPOMEXYT
O4YHOH
aTTecTaluu
yCIIEBa€MO
CTH

Cemectp 9

JUHEHHBIX aare0panyecKux
ypaBHEHU. TOYHBIE METOMBI.

26

MeTo/b1 pelieHust CUCTEM
JMHEHHBIX adredpanyecKux
ypaBHeHul. [IpubimkeHHbIe
METO/IbI.

27

Metox Herorona
(kacaTeNbHBIX) peIICHUS
CHUCTEM HEJIMHEHHBIX
YpaBHEHUH

II

Teopusi npudIMKeHNH

24

29

HNHuTepnonupoBanue GyHKIHHA

30

[Tpubmmxenne TabaIMIHBIX
byHKIUI MeToa0M
HaMMEHBIIINX KBAJIPaTOB

_
INGING

1205010%0:1%910%
allbHOE
3a7aHIE

31

MeTobl HanTy41Iero
IpUOIMKEHUS.

12

III

Yuciiennoe
audpdepeHUpoOBaHNE U
HHTErpUPOBaHUe

24

32

Uucnennoe
JuddepeHpoBaHue

33

YucneHHOE HHTETPUPOBAHUE.
Dopmyiia NpsIMOYTOJIbHUKOB

105910%0:9%910%
allbHOE
3aJlaHue

34

YucneHHOE UHTETPUPOBAHUE.
DopMyIIbl Tpanenu,
Cumrnicona.

12

IV

YuciieHHbIE METOABI
pereHnsi 00bIKHOBEHHBIX
audPepeHunAIbHBIX
YPaBHEHUI U YPABHEHHUI ¢
YACTHBIMHU NPOU3BOIHBIMHU

24

35

OOBIKHOBEHHBIE
muddepeHIanbHbIe
ypaBHeHus. 3agaua Komnm.

36

YucieHHbIE METO/IBI PEIICHHSI
g depeHIanTbHBIX
YPaBHEHUM.

37

yp ABHCHU C YaCTHBIMHU
MMPON3BOJAHBIMHU

1205010%0:1%910%
albHOE
3a7aHIEe

38

YucneHHOe UHTETPUPOBAHUE
nudepeHIaIbHBIX




Ob6mas | TpyaoeMKOoCTh 3aHsATHH (4ac.) dopma
Tpyao€ | OdO 300 TEKYILErO
MKOCTb | AyUTOpH Aynurop KOHTPOJIS U
E Pa3nensl U TEMBI OUCIHUAILINHEI ( 6ceco . H. IIPOMEXKYT
= 10 3aHATHIM uac.) 3aHATHS CPC 3aHATHSA CPC OYHOU
Clr:)[ JIEKL | mp JIEK | IIp arTecTanuu
2 aKT 1. aKT yCcueBaeMo
= CTH
Cemectp 9
YpaBHEHHUH B YaCTHBIX
MIPOU3BOAHBIX, HAYAJIbHbBIE U
KpaeBbI€ YCIOBHSI.
IIpomexyTOUHasI aTTecTalus - 3a4eT
HNTOI'O no cemectpy 9 108 18 18 | 72

3.2. CopeprxaHue 3aHATHI 10 BUAAM Y4eOHOI padoThI

Tabnuna 6 — ConepxaHue AUCIUIUIMHBI

Ne | HaumenoBanue paszeina,

Conepxanue 3aHATHS

/1 | TeMBbl AUCIUTUINHBI

Cemectp 8

Coodeporcanue 1eKyuonHo20 Kypca

1 UncJieHHBbIE METOIbI AJre0phbl

1.1 | Merons! perieHus Henunelinble ypaBHeHus. OTAeleHUE KOpHEH YpaBHEHMS.
HEJIMHEUHBIX YPaBHEHUN [TpuOnm>keHHOE BBIUMCIIEHUE KOPHS YpaBHEHUS C 3a/laHHOM

TOYHOCTBKO METOJOM IIOJIOBUHHOTO JeneHus. [Ipakrtudeckas
CXeMa BBIUMCICHHUS NPUOIMKEHHOTO 3HAYEHUs KOpHS
ypaBHEHUs C 3aJaHHOM TOYHOCTBIO METOJOM IIPOCTOH
urtepauu. Meron  HprooToHa  pelleHHMs  HEJIMHEMHBIX
YPaBHEHHUH.

1.2 | Meroas! pemienus cucreM | Cuctembl JUHEHHBIX ypaBHeHHMH. Meron I'aycca (cxema
JIMHENHBIX €IMHCTBEHHOTO JICJICHMS).
anredpandecKux
ypaBHeHUM. TouHbIE
METOBL.

1.3 | Meroas! pemienus cucreM | [lonHbsle  MeTpuueckue  mpocTpaHcTBa.  Teopema o
JIMHEWHBIX CXKMMAIOIIUX  OTOOpPaXEHUSAX B IOJHOM METPUYECKOM
anreOpandyecKux IIPOCTPAHCTBE U €€ caeAcTBusa. lIpuMmeHeHue Teopemsl O
YpaBHEHUM. CXKUMAIOIIUX  OTOOPAKEHUSX TPU  PEHIeHHMH CHCTEMBbI
[TpubnuxeHHbIe METOABI. | TUHEHHBIX YpaBHEHHM: METOJ MPOCTBIX HTepanuil. Meron

3enaens. [Ipaktuueckue cxembl pemenus Ha [1K.

1.4 | Merox HeroToHa Cucremsl HEJIMHEHUHBIX YpaBHEHUM. IIpakTueckoe
(xacaTenbHBIX) pelIeHUs npuMeHeHne Meroaa HprooToHa 1 CUCTEMBI  JIBYX
CHUCTEM HEJIMHENHBIX HEIMHEWHBIX ypaBHEHUH C JBYMS HEU3BECTHBIMH C
YpaBHEHUN ncnojp3oBanuem [1K.

2 Teopusi npudIMKeHN i

2.1 | UnTepnonupoBanue IlocTpoeHre HMHTEPIONALMOHHOIO MHoroudjaeHa Jlarpanxa
byHKIII s pyHKIMHM, 3amaHHoN Tabmwieit. OreHka MOTrpenrHOCTH

UHTEepHoaupoBanuss 1o Qopmyne Jlarpamxka. OpraHuzanus
PYYHBIX BbluucieHui mo ¢dopmyne Jlarpanxka. Boluncienue

7




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI
paszeneHHbIX pasHocTed. IlepBblii M BTOPOHM MHOIOYWICHBI
Herotona. [TpakTrueckas OLICHKA HIOTPEIHOCTH
MHTEpPHOJINpoBaHus 1o ¢opmynaMm HeioToHa. YmuioTHeHue
TaOIUI] QYHKIIHA.

2.2 | Hpubmmxenne TabauyHbIX | JIMCKpeTHBIN BApUAHT CpPEQHEKBaApaTUYECKUX
(GyHKIHMH METOI0OM npuOmmkenuii. I[lepeonpeneneHHas cucTeMa JIMHEHHBIX
HaVMEHBIINX KBAaJIpaToOB ypaBHeHuil. [loHsiTue 00  ompeneneHWd  MapaMeTpoB

(YHKIMOHAJIBHOM  3aBUCUMOCTH. MeTol  HaMMEHBIIMX
KBaJIpaToB.

2.3 | Meroapl HauIy4IlIero [TonsiTue 00 omnpeneneHny MapaMeTpoB (YHKIIMOHAILHON

MPUOITHKCHHUS. 3aBUCUMOCTH. MeTOoJ HauMEHbIIUX KBajparoB. JIuHenHas u
KBaJIpaTU4YHAasl PErPECCUU.

3 Yuciaennoe nuddepeHuupoBaHNEe U HHTETPUPOBAHME

3.1 | Yucnennoe YucnenHoe muddepeHIpoBaHne Ha OCHOBE
auddepeHpoBaHme MHTEpHOIUMOHHBIX (opmyn Jlarpanxka, Herorona. Meton

HeonpenaeneHHbx kKo3dduuuentos. IlorpemHocts Gopmyn
YUCJICHHOTO U] epeHITMPOBaHMS.

3.2 | YucnenHoe KBangparypHas ¢opmyna mnpsSMOyrodbHHKOB. DOpMyIbI
UHTETPUPOBAHUE. Herotona — Koreca. Meton HEOIPEACIECHHBIX
®opmyna KO3 PHUIHEHTOB.

IPSIMOYTOJIbHUKOB

3.3 | YucnenHnoe @opmyna Tpanenui. ®opmyna Cumincona. KanpatypHas
MHTETPUPOBAHUE. dopmyia l"aycca. [Torpemnocts YHUCJIEHHOTO
@DopMyJIbl Tpanenui, MHTETPUPOBAHUS.

Cumricona.
4 YucaeHHbIe METOAbI pellIecHUs 00BIKHOBEHHBIX TH((epeHINATbHBIX YPABHCHHUH 1
YPABHEHMIi ¢ YACTHBIMM NIPOU3BOAHBIMH

4.1 | OOBIKHOBEHHEIE Uucnennsle MeTOAbl  pemeHus 3agaun  Komm  jad
g depeHnaIbHbIe OOBIKHOBEHHBIX AU(QepeHnanbHbIX ypaBHEeHU. Mertox
ypaBHeHus. 3agada Komm. | Oiinepa. Meroa Oitniepa — Komn.

4.2 | YncneHHBIE METOBI UucneHnHble METOIBI pelieHus 3aaaun Komm mis
peleHus OOBIKHOBEHHBIX JU(PepeHINaIbHbIX ypaBHEHUH. MeTo]

g depeHInaTbHBIX Pynre — Kyrra. MHOTOImIaroBsle METO/bI.
YPaBHEHHUH.

4.3 | YpaBHEHHUS C YaCTHBIMU Yucnennoe MHTETrPUPOBAHKE g depeHInaIbHbIX
IIPOU3BOIHBIMH YPaBHEHHH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHBIE U KPAaEBbIE

ycinoBHs. MeToJ1 KOHEYHBIX Pa3HOCTEM.

4.4 | Yucnennoe Yucnennoe UHTETPUPOBAHUE Qg depeHInaIbHbIX
HMHTETpUPOBaHUE YpaBHEHUH B YAaCTHBIX MPOM3BOAHBIX, HaYAJIbHbIE U KpaeBble
Qg depeHIraIbHbIX ycioBuss. Meron cerok. MeTos KOHEUHBIX pa3HOCTEN

YpPaBHEHUH B YaCTHBIX
MPOU3BOJHBIX, HAYAJIbHBIC
Y KpaeBbI€ YCIOBUS.

pellleHus YpaBHEHUH SJUIMITUYECKOr0 U MapaboIMyecKoro
THUIIOB.

Cooeporcanue npaxmudeckux 3aHAmull

YucineHHbIE METOABI AJTe0pbl

1.1

Otnenenune KopHel
ypaBHeHusd. Penmenue

[TpubnmkeHHOEe BHIUMCIICHHE KOPHS YpaBHEHHUS C 3a/laHHOMN
TOYHOCTBIO METOJIOM MOJIOBUHHOTO AeJeHUs1. MeTo1 mpoCcToi
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI

HEJIMHEHHBIX YPABHEHUN. | UTEpAallUd YHUCIICHHOIO pEIICHUS YpPAaBHEHWMU. Y CIOBUSA
CXOAUMOCTH UTEPALUOHHON IIOCJIEI0BATEIBbHOCTH.
[IpakTueckne  cXeMbl  BBIYMCICHUS  IPUOIMIKEHHOTO
3HAYEHUS KOPHS yPAaBHEHUS C 33JaHHON TOUYHOCTBIO METOJIOM
npocto  ureparuu.  CXOIMMOCTh U YCTOMYUBOCTH
YHMCJIEHHOIO0 METO/1a.

1.2 | Meroasl pemienus cuctem | Pemienne cucrembl JIMHEWHBIX ypaBHEeHUM MeroaoM ['aycca
JIMHENHBIX (cxema eMHCTBEHHOI'O JeJIEHHs) ¢ UCIOJIb30BAaHUEM TaOJHIL
anredpanvyecKux Excel.

YpaBHEHUH.

1.3 | Meroas! pemienus cucreM | PelieHue cucrteMbl TMHEWHBIX YPaBHEHUN METOAOM IIPOCTOU
JIMHEHHBIX urepauu ¢ ucnosb3zoBanuem I[IK. Merton 3eitaens.
anredpanvyecKux IIpakTnueckue cxemsl pemenus Ha [1K.

YpaBHEHUH.
[TpubnrKEeHHbIE METOMBI.

1.4 | Merox HetoToHa IIpakTnueckoe nmpumeHeHne Meroaa HproToHA 11 CUCTEMBI
(kacaTesbHBIX) PeLICHUS JBYX HEIMHEHHBIX YpPaBHEHMI C JABYMs HEU3BECTHBIMHU C
CUCTEM HEJIMHENHBIX ucnons3zoBanueMm [1K.
ypaBHEHUH

2 Teopusi npudIMKeHU

2.1 | Yucnennas WuTepnionsiuonHblid MHOTOueH Jlarpamxka mna ¢GyHKUuw,
MHTEPIIOJISILIMSL. 3aJJaHHOM TaOIHIIEH. Onenka MOTPEIIHOCTH
Anrebpanyeckuii uHTEepHoiaupoBanuss 1o ¢opmyne Jlarpanxka. [lepBbiii u
MHTEPIOJIALIMOHHBIN BTOpOM MHoOrowieHsl Hprorona. IIpakTuyeckas olneHka
MHOTOWIEH: popma HOTPENIHOCTH MHTEpNoiMpoBaHus no ¢opmyiaam HeroToHa.
Jlarpanxa u HeroTOHA. Cyb6TalynupoBanue GyHKIUH.

2.2 | llpubnuxenue Tabnuunbix | [loHaTne 00 omnpeneneHUM MNapamMeTpoB (PYHKIIMOHATIBHON
GbyHKIMH METO10M 3aBHCUMOCTH. MeTO/1 HAMMEHBIINX KBAaJPATOB.

HAaUMEHBIINX KBaJPATOB

2.3 | MeToas! HaWJIy4IlIEro JIuneiiHas 1 KBazpaTU4HAs PErPECCUN.
PUOIMKEHHUS.

3 Yucaennoe nuddepeHunpoBanue 1 HHTETPUPOBaHUE

3.1 | Uucnennoe Yucnennoe auddepeHpoBaHue Ha OCHOBE
g depeHpoBaHIe MHTEPNOSIIMOHHBIX (opmyn Jlarpanxka, Heiorona. Meroa

HeomnpeaeneHHbx Ko3dduuuentos. IlorpemHocts Gopmyn
YHUCJIEHHOT0 U depeHpoBaHus

3.2 | UucnenHoe KBanparypHas ¢opmyna mnpsMOYroibHUKOB. DOpMyIbI
WHTETPUPOBAHMUE. HeroTona - Koreca. Meron HEOIIPEEIEHHBIX
dopmyna K03 pHIIHEeHTOB
PSIMOYTOJIbHUKOB

3.3 | UucnenHoe ®opmyna Ttpaneunid. dopmyna Cumncona. Ksagparypnas
WHTETPUPOBAHNE. bopmyia l"aycca. ITorpemuocts YUCJIEHHOTO
@DopMyJIbl Tpaneuni, MHTETPUPOBAHUS.

Cumricona.
4 YucieHHbIe MeTOAbI pellIeHUs 00BIKHOBEHHBIX U epeHINATbHBIX YPABHECHHUH 1
YPABHEHMIi ¢ YACTHHIMM NPOU3BOAHBIMHU

4.1 | OOBIKHOBEHHEIE Uucnennsle MeTOAbl  pemeHus 3agaun  Komm  and

muddepeHnraIbHbIe OOBIKHOBEHHBIX AuQdepeHlnanbHblX ypaBHeHU. Mertox
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

YpPaBHEHUH B YAaCTHBIX
MIPOU3BOJHBIX, HAYAJIbHbBIE
Y KpaeBbI€ YCIOBUS.

/Tl | TeMbl AUCLUHUILIIMHBI
ypaBHeHus. 3anaya Komu. | Ditnepa. Meron Ditnepa — Komu.

4.2 | YuciaeHHbIE METOIBI YucneHnnble METOIbI perieHus 3anaun Ko s
perieHus OOBIKHOBEHHBIX U )epeHITMATBHBIX ypaBHEHUH. MeTo
nuddepeHInanTbHbIX Pynre — Kyrra. MHOromaroBsie METOIbI.
YPaBHEHUH.

4.3 | YpaBHEHHUS C YaCTHBIMU Yucnennoe HMHTETrPUPOBAHUE g depeHIInaTbHBIX
MIPOU3BOTHBIMU ypaBHEHUU B YAaCTHBIX MPOU3BOIHBIX, HAUYAJIbHBIE U KpaeBbIC

yciioBUsl. MeTo 1 KOHEUHBIX Pa3HOCTEH.

4.4 | Yucnennoe Uucnennoe WHTETPUPOBAHUE nuddepeHITaTbHBIX
WHTETPUPOBAHUE ypaBHEHUU B YAaCTHBIX MPOW3BOIHBIX, HAUYAJIbHBIE U KPaeBbIC
nuddepeHInaTbHbIX ycioBusi. Mertog cerok. MeToj KOHEUYHBIX Ppa3HOCTEH

pellieHns] YpaBHEHUHN 3JUIMITUYECKOT0 W NapaboiIMyuecKoro
THUIIOB.

HpOMe)KYTOLIHaH ATTCCTAlUA — O9K3AMEH

4 Tlopsaaok OLECHMBAHUS YCHEBAeMOCTH W C(POPMHPOBAHHOCTH KOMIIETCHIIUH
o0yyaromierocsi B TeKyuiei U NpoMeKyTOYHOM aTTecTallMu.

I[J'ISI MMOJIOKUTEILHOMN OLCHKM TII0 pe3yJibTaTaM OCBOCHUA JUCHUIIIIMHBI O6yanOHI€MyC$I

H606XOI[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHU/IbI yqe6H0171 pa6OTbI. OI_IeHKa PE3YyJIbTATOB

paboTsl oOy4atromierocst B 6aiiax (1Mo Bujam) mpuBeaeHa B Tabmuie 7.

Tabnuma 7 - bamibHO-peUTUHTOBAs OIICHKA Pe3yIbTaTOB yueOHOU pabOThl 00yUYaIONINXCS 1O

Bugam (BPC)
Yuebnasn Cymma Buabl u OueHka B aTTecTaluu Banisl
pab6ora (Buabl) | 0a110B pe3yabTaThl a7
yueOHOM padoThl HeJleJIb)
Tekymas 80 JlexuroHHBIE 1 6ann mocemnienue 1 0-14
yuebHas pabora 3aHATHSA JIEKIIMOHHOT'O 3aHATHUS
B CEMeCTpe (KOHCTIEKT)
(ITocemenue (14 3ansTHII)
3aHATUH 11O [Ipaktuueckue (14 | 1 6ana - nocemenue 1 14 - 42

pacmluCcaHuIo U
BBITIOJTHCHHE
3a/1aHui)

3aHATHUR).

MPAKTHYECKOTO 3aHATHUS
3 0ay1a — mocenenue 1 3anaTus
U CYIIECTBEHHBIN BKJIa/ Ha
3aHSTHU B pabOTy BCel TPyMIIbI,

NunuBuayanbHbIe
3amanus (4
3a/1aHUS)

3a ogno Una. 3ananmne: 16-24
4 6aana (BemosiHeHo 51 - 65%
3a/1aHHi )

5 6annoB (BeImoTHEHO 66 - 85%
3a7aHUN )

6 0as110B (BBITIONTHEHO 86 -

100% 3amanuit)
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HToro no Texkyuieii padore B cemecTpe 30 -80
[TpomexxyTouHas 20 Bomnpocsl k 10 6a10B (TTIOpPOTOBOE 10-20
aTTecTanus 9K3aMEHY 3HAUYEHHE)
(3auer) Tect 20 6a/110B (MaKCUMaJIBLHOE
3HAYCHUE)
HToro no npomMe:xyrouHou arrecTanuu (3a4ery) 20
0amuioB

CyMMmapHasi OlleHKa 110 JHCUHUIIIMHE:
Cymma 6auioB TekyIei 1 mpoMexxyTodHoit arrecramuu: 51 — 100 6.
HaOpanHble 6auibl 1epeBOASTCS B OLEHKH I10 CIeIyIOIIeH Kaie:

- 0 — 50 — «He 3auTCHOY;

—51-100 — «3auTeHO»

5 MarepuajbHO-TeXHHYECKOe, IPOrPaMMHOe H Y4eOHO-MeToIHYecKoe odecrevyeHne
AUCHUILIHHBI
5.1 YueOnas iutepatypa
OcHoBHas1 yueOHas1 IuTepaTypa

1. baxsanos, H. C. Yucnennsie meroan! : yuebnuk / H. C. baxsanos, H. I1. XKuakos,
I'. M. KobenpkoB. — 9-e uzn. — Mocksa : Jlaboparopus 3nanuii, 2020. — 636 c. — ISBN 978-
5-00101-836-0. — URL:https://e.lanbook.com/book/126099 (mara obpamenus: 23.08.2020).—
Tekct anexTpoHHbIi. http://e.lanbook.com/books/element.php?pll_1d=70767

2. YucneHHble METOIBI : YIEOHUK M IMPAKTHKYM JJIsl aKaJleMUYecKoro OakanaBpuaTa
/Y. T. IlupymoB [u np.]. — 5-e uzn., nepepad. u gorn. — Mocksa : FOpaiit, 2018. — 421 ¢. —
ISBN 978-5-534-03141-6. — URL: https://biblio-online.ru/bcode/412770 (nata oOparieHus:
23.08.2020). — Tekcr : snexkTpoHHBIA. https://biblio-online.ru/book/43F523F2-5AD9-448D-
AS8FF-212707F6A238

JonosHUTEILHAS y4eOHAasI IUTepaTypa

1. Bonkos, E. A. Yucnennsie metonsl : yueOnuk / E. A. BonkoB. — 5-¢ uzn. —
Cankr-IlerepOypr : Jlawp, 2008. — 256 c. — ISBN 978-5-8114-0538-1. — URL:
https://e.lanbook.com/book/54 (nata obpamenus: 23.08.2020). — TekcT : 3I€KTPOHHBIH.

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

2. Konuenosa, H. B. BbluucnurenpHas maTeMaThka B NpUMEpax M 3ajadax :
yuebHoe mocobue / H. B. KonuenoBa, . A. Mapon. — 4-e u3z., crep. — Cankr-IletepOypr :
Jlanb, 2017. — 368 c. — ISBN 978-5-8114-0801-6. — URL.: https://e.lanbook.com/book/96854

(mara oOparieHus: 23.08.2020). — Tekcr: 3JIEKTPOHHBIN.
http://e.lanbook.com/books/element.php?pll_1d=198
3. Jlamunk, M. II. YucnenHele MeToabl : ydyeOHOoe mocobue ans By3oB / M. IL

Jlamuuk, M. U. Parynuna E. K. Xennep ; noxn pen. M. I1. Jlanuuka. - U3a. 5-¢ ; ctep. - Mocksa :
Axagemusi, 2009. - 384 c. — ISBN 9785769566455. - TekcT : HENMOCPEACTBEHHBIH.
4. Cpouxo, B. A. Yucnennsle metonpl. Kypc nekmnuii : yuebHoe mocobue / B. A.
Cpouko. — Cankt-IletepOypr : Jlanb, 2010. — 208 c. — ISBN 978-5-8114-1014-9. — URL.:
https://e.lanbook.com/book/378 (mara oopamenus: 23.08.2020). — TekcT : 2IEKTPOHHBIN.
http://e.lanbook.com/books/element.php?pll _1d=378
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https://e.lanbook.com/book/126099
http://e.lanbook.com/books/element.php?pl1_id=70767
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
https://e.lanbook.com/book/54
http://e.lanbook.com/books/element.php?pl1_id=54
http://e.lanbook.com/books/element.php?pl1_id=198
https://e.lanbook.com/book/378
http://e.lanbook.com/books/element.php?pl1_id=378

5.2 MaTepuaJibHO-TeXHHMYECKOe M IPOrpaMMHoOe o0ecnedeHHe TUCHUIINHBI
YueOHble 3aHIATHS 10 AUCHUILIMHE TpoBoasiTcs B yueOHbIX ayautopusx KI'TIN Keml'V:

Yucnennsle 310 YueGnast aynuropust (MyJIbTUMENITHAS) AT IPOBECHUS: 654079, KemepoBckas

METOBI - 3aHATUH JEKIMOHHOTO THIIA; o0acTs, T.
- 3aHATUI ceMUHAPCKOro (MPaKTHUECKOro) TUIA; HoBoky3Henk,  mp-KT
- TPYIIIOBBIX U UHIUBUAYATIbHBIX KOHCYJIbTAIHIH; Mertannypros, 1. 19

- TEKYIIEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTalHH.
CrienmmanmsupoBanHas (ydeOHasi) MeOenb: Iocka MenoBas, Kadempa,
MOHOOJIOKH ayAUTOPHEIE.

OOGopynoBaHHe: CTALMIOHAPHOE -KOMIIBIOTEp MpEroJaBaTelis, 3KpaH,
HPOCSKTOP, aKyCTHYECKast CHCTEMA.

Hcnons3yemoe MIPOTPaMMHOE obecreueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cy0numeH3nOHHOMY J0OTOBOPY Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacnpoctpansiemoe [10), Supekc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).

WutepHeT ¢ obecnieuenneM nocryna B OMOC.

5.3 CoBpemennble npogeccuoHanbHble 0a3bl JAHHBIX 1 HH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI.

Ilepeuens CIIB/l u UCC no qaucummninHe

1. OOmepoccuiicKuii MaTeMaTHYeCKUi mopTan (MHGOopMaIMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Nudopmanmonnas cucrema « EquHOE OKHO JTOCTyIa K 00pa30BaTeIbHBIM Pecypcam -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - MaTemaTH4deckas 0a3a JaHHBIX, OXBAaTHIBAIOIIAs
MaTepuaisl ¢ KoHma 19 Beka. zbMath conepxut okosno 4 000 000 mokymeHTOB, u3 Ooee
3 000 xypnanoB u 170 000 KkHUT IO MaTeMaTHKe, CTATUCTHKE, MHQOPMATHKE, a TAKKe
MAaIIMHOCTPOCHUIO, (PU3UKE, €CTECTBEHHBIM HayKaM U JIp.

6 Unble cBeieHus M (WJIM) MaTePUAJIbI.

6.1. IlpuMepHBbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT
Tembl HHAUBHUAYAJIBHBIX 3a]aHUH

1. NnpuBuayaabHoe 3axanue Nel: YuciieHHbIE METOABI AMreOpbI.
Temsl: 1.1 Meron 'aycca pemieHus: cucTeM JIMHEMHBIX YpaBHEHHH (cXeMa e€JUHCTBEHHOTO
JICTICHUS ).
1.2 Meton npocToit uTepanuu (IIsi CHCTEM JIMHEHHBIX YPaBHEHUI).
1.3 Meron 3einens.
1.4 Otnenenue KopHel HeMMHEITHOTO ypaBHEeHU. ['padudeckoe oT/ieneHne KOpHe.
1.5 Merox DNOJOBUHHOIO JENEHUA. YCIOBHE OKOHYAHMS IIpoliecca JAEJIEHUs IIpH
3aJIaHHOM JOMTYCTUMOM MOTPEIIHOCTH.
1.6 MeTton npocToi uTepanuu (171 HEMMHENHBIX YPaBHEHUM ).
1.7 Meton HeroToHa (KacaTelnbHbIX).

Bapuant (00pa3semn):
3ananue 1.
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http://www.mathnet.ru/
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https://zbmath.org/

1) OTaenuTh KOpPHU 3aJaHHOTO YPAaBHEHHUS:

a) rpadUYECKH;

0) ¢ ucronb3zoBanuem [1K.

2) C noMo1IbI0 MUKPOKAIbKYJIATOPA BEIUUCIUTD OJIMH KOPEHb YPABHEHUSI C TOUHOCTHIO
£ =107, HCIIONB3ys METOX IIPOCTOI UTEPALIHH.

3) CoctaBuTh IporpaMmy Juist BeiurciaeHus ¢ nomoinbio [1K Bcex kopHel 3ajanHoro
YPaBHEHHUS] METOOM ITOJIOBUHHOTO JEJICHHS ¢ TOYHOCTBI0 & = 107",

4) CocTtaBuTh IporpamMmy Juisi yTOUHEHHS OJJHOIO U3 KOPHEW ypaBHEHUSI METOJIOM

HproToHa ¢ TouHOCThIO & = 107*.
2
COSX — (x —1) =0;

3amanue 2.

PeluTh CHCTEMY JIMHEHHBIX ypaBHEHHI ¢ To4HOCTRI0 & = 10~ pasmmanbivu
crocobamu:

a) Meronom I'aycca (o cxeMe €IMHCTBEHHOIO JI€JIEHUs) C IMPUMEHEHUEM
MUKPOKAIbKYJISATOPA;

b) meromom mpocrtoit urepanuu Ha [1K;

c) wmeroaom 3erigens Ha [1K.

3,01x, —0,14x, —0,15x, =1,00,
1.41,11x, +0,13x, —0,75x, = 0,13,
0,17x, = 2,11x, +0,71x, =0,17;

3ajganue3.
Pemnth cucreMy HENMHENHBIX ypaBHEHUN METO10M HBIOTOHA € TOYHOCTBIO & = 10_4.

sin(x+y)—1,6x=0,

X+ y2 =1;
2. NnauBupyaabHoe 3axanue Ne2: Teopusi npuOaMxeHni.
Temnr:

3.1 3aaua MHTEPIIOJIMPOBAHUS TAOIUYHON (DYHKIMH.
3.2 WHTepnoysioHHbIN MHOTOWIEH Jlarpanika.

33 Ta0nu1bl KOHEUHBIX pa3HOCTEH.
34 IIepBbIil THTEPNOIAUNOHHBIN MHOrO4WIeH Hpr0TOHA.
3.5 Bropoii HHTEpIONAIUOHHBIA MHOTOWIEH Hb0TOHA.
3.6 CyOTabynupoBanue (GyHKIIHA.
3.7 Metoa HauMEHBIINX KBAaAPaTOB.
3.8 Jluneitnas perpeccusl.
3.9 KBanpatuuHnas perpeccus.
Bapuaur (o0pasen):
3ananue 1.

1) o 3amanHO# TabnuIle 3HAYCHUNH (PYHKLIUU COCTABUTH (POPMYITY MHTEPIIOIAIUOHHOTO
mHorowieHa Jlarpanxa. [ToctpouTts ero rpaguk 1 OTMETHTh Ha HEM Y3JI0BBIE TOUYKH.

X -1 0 3

y -3 5 2

3ajanue 2.
ITo 3aganHOM Tabnuie 3Ha4YeHUH PYHKIIMY MOCTPOUTHh METOI0M HAaUMEHBIINUX KBaJIpaToB
JMHEHHYIO U KBaJIpaTUYHYIO PErPECCHH C UCIOJIb30BaHUEM:
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1) kanpKynsTOpA;
2) IIK.

CpaBHI/ITb BCJIIMYHHBI CPCAHCKBAAPATUICCKUX OTKJIOHCHHIA.

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. UnauBuayajibHOe 3aJaHue Ne3: Yucaennoe nuddepeHunpoBaHue )
HHTerpHupoOBaHHeE.
Tewmsr:

4.1 Uucnennoe auddepeHnnpoBaHE HAa OCHOBE WHTEPIONSIHMOHHON (HOpMYIIBI
Jlarpanxa.

4.2 Uucnennoe nauddepeHIupoBaHHE HAa OCHOBE WHTEPHOISIIUOHHON (OpPMYIIBI
HproroHa.

4.3 [TorpemHoCTh YHCACHHOTO TU(HEPEHIIMPOBAHNS.

4.4 Merton HeonpeaeneHHbIX KO3 PHUIHEHTOB.

4.5 Uucnennoe wuHTerpupoBanme. KanmparypHas ¢opmyna HpsSMOYTOJIHHHKOB.
[TorpemHocTs YMCAEHHOTO HHTETPUPOBAHUS.

4.6 ®opmyra tparnenuuid. [lorpentHocTs YUCIEHHOTO HHTETPUPOBAHUS.

4.7 ®opmyna Cumncona. [lorpenHocTs YUCIEHHOT0 MHTETPUPOBAHHUS.

Bapuaur (00pasen):

3amanne 1.

Beruucioute ¢ IOMOIIBIO KaJIbKYJIATOpa 3HAYCHUC HpOH3BOI[HOI>i (1)YHKI_II/II/I, SaI[aHHOﬁ

TaOJIMYHO , UCITOJIB3YI:

1) uaTepnonaunonuyto Gopmymy Jlarpanixka, OleHUTh MOTPEUTHOCTh METO/IA;

2) MHTEpHOSLUOHHYIO (popMysly Hbl0TOHA, OLIEHUTH MOTPEIIHOCTh METOAA.

ronep dynxyus f(x) X0
sapuanma
1 sinx 0,60
3ajanue 2.

1) BeuncauTh ¢ MOMOIIBIO KaTBKYJIATOpAa MHTETpAN 3agaHHON QyHKIuu npu n=10

o ¢opmye:
a) MPSIMOYTOJILHUKOB;
0) Tpameuui;
B) Cumrncona.

HpOI/IBBCCTI/I OLCHKY MOIrpCIIHOCTU METOJOB MHTCTPHUPOBAHUS.

2) CocTaBUTh HpOTpaMMy BBIYMCICHHMS HHTerpaja 3aJaHHOW (yHKIMH 1o (opmyiie

Cumrcona.
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2,2
1 flebr2),

1,2 x

5. UnauBuayaabHoe 3amnanue Ned: YUuciieHHble MeTOAbI pelleHds] O00bIKHOBEHHBIX

aud¢epeHINAILHBIX YPABHEHHIT M YPaBHEHUH ¢ YaCTHBIMH NPOM3BOIHBIMM.

Tembr:

5.1 UucneHHble METOABI pemieHus nuddepeHuaibHbIX ypaBHeHHH. Metoa Diinepa.

5.2 Meron Ditnepa — Komw.
53 Merog Pynre — Kyrra.

5.4 UucinenHoe wuHTerpupoBanue AuddepeHInanbHbIX  ypaBHEHUN
MPOU3BOIHBIX, HAYAJIbHBIE U KPAEBbIE YCIOBUSI.

5.5 Merton ceTok s 3agauu Jupuxiie.

5.6 MeTto/ ceTok Jisl ypaBHEHHSI TapaboIMuecKOro THIIA.

Bapuaur (o06pasen):
3ananue 1.

Pemnts 3agady Komm st muddepenunansuoro ypasuenus y' = f(x, ) Ha oTpeske

[a;b] mpu 3a1aHHOM HavaIbHOM YCIOBMU V(@) = ¢ M LIare HHTErPUPOBAHMSA /1:

1) meronom Diinepa:
a) Ha KaJIbKYyJISITOPE;
0) na I1K;
B) IMIOCTPOUTH TPa(UK HHTETPATLHON KPUBOM;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKYJISITOPE;
0) mocTpouTh rpapuk MHTErpaIbHONU KPUBOIL;
3) merogom Pynre — Kyrra na I1K.

B

H
omep fx, y) 4 b c h
sapuanma
1 1-sin(0,75x - y) +@ 0 1 0 0,2
x+1
3ajanue 2.
DIIpumensis MeToA KOHEYHBIX pa3HOCTEeH, HallTH pemieHue 3amauu Jupuxie aus
o’u  0’u
ypaBHeHus Jlamnaca F + ? =0 B kBagpare ABCD ¢ sepumnamu A(0;0), B(0;1), C(1;1),
x Y

D(1;0) ¢ marom hZ% .

KpaeBbie yciioBusi mpHuBeieHbl B Ta0JIHIle BAPHAHTOB.

Howmep
sapuarma U AB u BC U CD U AD
1 30y 30(1-x?) 0 0
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6.2 IlpuMepHbIe BONMPOCHI M 32/IaHUs / 321241 JJI IPOMEKYTOYHOM aTTeCTALNHU
Tabauua 8 - [IpumepHbIe TeOpeTHYECKHE BONPOCHI M MPAKTHYECKHUE 3a1a4H K

IK3aMeHy

Pazaennl u TeMbl IIpumepHbIe IIpuMepHble NPpaKTHYECKHE 3a1a4H

TeopeTHyecKkue

BOIIPOCHI

9 cemectp

1. YncaeHHbBIE METOBI AITEOPHI.
1.1 Meronbt 1.0Otnenenue xkopHei 1.0TaenuTh KOpHU 33JJaHHOTO YPABHEHHUS
peleHus HEJIMHEWHOTO rpaduyecku:
HEJIMHEHHBIX ypaBHECHUS. COSX — ( X— 1)2 =0;
ypaBHEHU M I'padpuaeckoe oTaenenue

KOpHGH. 2.C noMoIb0 MUKPOKAJIbKYJISITOpA

2. MeTo1 MONOBIHHHONO BBIUMCIIUTH OJUH KOPEHb YPABHEHHUS C

-3

Nenenns. VCIOBHe TouHoCThIO & =107, ucnons3ys MeTox

OKOHYaHHs Ipoliecca TIPOCTO HTEPALH.

JIEJICHUS TIPH 3a/1aHHOM

JIOITYCTUMOM

MOTPEIIHOCTH.

3.Meton npocToit

urepanuu (s

HEJIMHENHBIX

ypaBHEHUH).
1.2. Mertons! | 4. Meron 'aycca 3.Pemuts cucremMy JUHEHHBIX YPAaBHEHUH C
peIICHUS CHCTEM | PCIICHUS CHCTEM TourocThio & =107 Meronom aycca (1o
JIMHEHHBIX JIMHEHHBIX YPaBHCHHH CXeMe eIMHCTBEHHOTI'0 JEJICHNUs) C
anredpanvyecKux (cxema eTMHCTBEHHOTO IPUMEHEHHEM MUKPOKAIBKYIITOPA:

aBHEHMI JIeTICHHS). _ _ _

yp S.Memﬂ) mocrofi | |20V~ 0145 = 0,155 =100,

uTepaluu (I CUCTEM
JUHEHHBIX YpaBHEHUH).
6.Meron 3eligens.

1,11x, +0,13x, —0,75x, = 0,13,
0,17x, —2,11x, +0,71x, =0,17;

1.3. Meton HetoTona | 7.Meron Herotona | 4.Pemuth cricteMy HETMHEHHBIX YpaBHEHHM
(KacaTenbHEIX) (KacaTelbHBIX). Metos0M HploToHa ¢ TouHoCTRIO & =107
ﬁiﬁlne:{{gf;mx e sinfx+y)=1,6x =0,

ypaBHeHui 4y =1

2. Teopus npubIMKEeHUN

2.1 8.3amaua 5.Ilo 3aganHOli Tabnuie 3HaYCHUH (YHKIMH
VHTepronupoBaHue | HHTEPHOTHPOBAHUS COCTaBUTh (POPMYJTYy HHTEPHOISAIHMOHHOTO
byHKIMA TaOMMIHON (DYHKITHH.

9.MHTepnonsuuOHHBIHI
MHorowieH Jlarpanxa.

10.Tabaunpl  KOHEYHBIX
pa3HOCTEN.

11.ITepBbrit
MHTEPHOJIALIMOHHBII
MHoOTouwIeH HeroToHa.
12.BTtopoii
MHTEPIOJIALIMOHHBII

MHOrowieH HproToHa.

MHorowieHa Jlarpawxka. IlocTtpouts ero
rpa(i)mc U OTMCTHUTH HAa HEM Y3JIOBBIC TOUKH.
x -1 0 3

y -3 5 2
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13.Cy6TalbynupoBanue
GyHKIHHA.

14.Meto HaMMCHBIINX
KBaJpaToB.

15.JIunelinas perpeccus.
16.KBanparuunas

perpeccus.
2.2 Ilpubmmxenue 14 Meron wnaumenbmux | 6.11o 3amanHolN TabnuIe 3HAYCHUN QYyHKIIUA
TaOJIMYHBIX PYHKIMHA | KBAJPAaTOB. MOCTPOUTH METOJIOM HaUMEHBIIINX KBAJAPaTOB

MCTOAOM
HAauMCHBIIIUX
KBaJpaToB

15.Jluneitnas perpeccus.
16.KBagparnunas
perpeccust

JIMHEMHYIO U KBAJIPATUYHYIO PETPECCUH C
UCII0JIb30BaHUEM KajbKyJATopa. CpaBHUTH
BEJIMYMHBI CPETHEKBAAPATUYECKHUX
OTKJIOHCHHH.
X 0,10

y 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Yucnennoe nuddepeHIpoBaHue 1 HHTETPUPOBAHUE

3.1YwucnenHoe
g depeHpoBanue

17.Yucnennoe

g depeHIpoBaHue Ha
OCHOBE
MHTEPHOJIALIMOHHON
dbopmyibl Jlarpamxa.
18.Yucnennoe
nuddepeHnrpoBaHue Ha
OCHOBE
MHTEPIOJSIIIMOHHON
¢dbopmynsl HetoToHa.
19.ITorpemHocTh
YUCJIICHHOTO
20.1uddbepeHurpoBaHmsl.
Mertoj HeonpeaeneHHbIX

7.BBIYMCINTD C IIOMOILBIO KAJIBKYJISTOPA
3HA4YEeHUE MPOU3BOIHOMN (PYHKITUH, 3aJaHHOM
TaOJINYHO, UCTIONB3YS:
1) uarepnonsaunonnyro Gopmyiy Jlarpanxa,
OLICHUTH MTOTPEIIHOCTh METO/1A;
2) uHTEpIOISIIHOHHY0 Gpopmyny HeroToHa,
OLICHUTH [TOTPEIHOCTh METOIA.

HOMep
sapuanma pyryu fix)

1 Sinx

X0

0,60

KO3 PHUIHEHTOB.
3.2Yucnennoe 21.Yucnennoe 8.BBIUUCINTE C MOMOIIBIO KAIBKYJISITOpA
UHTETPUPOBaHHE UHTETPUPOBAHUE. UHTerpai 3aJaHHoil GpyHkuuu npu n=10 no

Ksagparypnass ¢opmyna | popmye:

IPSMOYTOJIbHUKOB. a) IpSIMOYTOJIbHUKOB;

ITorpemuocTs 0) Tpamneuuit;

YUCJIEHHOTO B) CumrcoHa.

UHTETPUPOBAHMSL. [Tpon3BecTH OIEHKY MOTPEITHOCTH METO/IOB

22.@opmyna Tpamneuui. | MHTErpUPOBaHHUS.

[TorpermHocTs g (x+ 2)d .

YUCIICHHOTO ].[2 -

MHTCTPUPOBAHMUSI. '

23.@opmyna Cumricona.

[Torpemnocts

YHUCIICHHOTO

WHTETPUPOBAHMSL.

4. YuclneHHbIE METOIBI

penieHnst OObIKHOBEHHBIX TU(PEepeHIINATbHBIX YPaBHEHUN U ypaBHEHHH
C YaCTHBIMH ITPOU3BOIHBIMU

4.1 OOBIKHOBEHHBIE
nuddepeHnranbHbIe
ypaBHEHHUs. 3a1a4a

24.YucieHHble METOIBI
pereHus
muddepeHIaTbHBIX

9.Petuts 3amauy Komm mos
nudepeHIaTbHOTO YpaBHEHUS

' = f(x,y) naorpeske [a;b] npu
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Komm.

ypaBHeHu. Meron
Ditnepa.

25.Metop Diinepa —
Komm.

26.Meron Pynre —
Kyrra.

3a[JaHHOM Ha4aabHOM yclloBuu y(a) =c u

11are UHTErpupoOBaHuUs h:

1) meToiom Diinepa; MOCTPOUTH Tpauk
WHTETpaJbHON KPUBOMU;

2)meronioM Dinepa — Komu:

fx, y) A|b |c|h

1—sin(0,75x—y)+@ 01|11]0]0,2
x+1

4.2 YpaBHeHus ¢
YaCTHBIMU
IIPOU3BOIHBIMU

27 YucneHHoe
WHTETPUPOBAHHE

TG epeHIaIbHbIX
YpaBHEHUH B YACTHBIX
MIPOU3BOIHBIX,
HavyaJIbHBIC U KPaeBbIC
YCIJIOBHSL.

28.MeTto1 ceTOK i1
3agaun Jupuxie.

29 .MeTto ceTOK i1
ypaBHEHUS
napaboINIECKOTO THIIA.

10.ITpumeHsAs METOJ KOHEYHBIX Ppa3HOCTEH,
HaWTh peuieHue 3axaun  Jupuxie st
2 2
ou Ou
ypauenust Jlammaca — +—_— =
ox~ Oy
kBagpate ABCD c¢ BepumHamu A(0;0),

0 =

B(0;1), C(1;1), D(1;0) ¢ marom h=§ .

KpaeBble yciioBusi IpUBE/ICHBI B TAOJIHUIIE.

U|AB U|BC U|CD U|AD
30y i?)(l' 0 0

CocraBurens (n):

®omuna A.B., nouent kahp. MOMM

(pamunus, unuyuanst u dondxncHocms npenodasameinst (eit))
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