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1 leab TUCHUIIAHBI.

Ilenvto usyuenua Oucyunaunsl «YucieHHbIE METOIBD» sBIsETCS (popMupoBaHUE

MaTeMaTHYeCKOM KOMIICTCHTHOCTH,

OCHOBAaHHOM Ha HN3Y4YCHUHU W TPUMCHCHHHU MECTOJ0B

BBIYHCIIMTEIIPHOM MaTEeMaTUKH K HCCICAOBAHUIO U pPCaIM3alli Pa3JINYHbIX MATCMATUYCCKUX

MOHeHefI Ha OCHOBC aJITOPUTMHU3AIINU U ITPOTPAaMMUPOBAHUA.

B xone uzy4eHus qUCHHUILTUHBI Oy1eT chOopMUpPOBaHA KOMIICTCHIINS :
IIK-1 CrnocobeH HCMOIb30BaTh CHCHHAIBHBIC HAyYHbIC 3HAHUS JUCIUIUIMH TpOodUis
"Maremaruka" B II€IarOrM4eCKON AeATEIILHOCTH.

1.1 ®opmupyembie KOMIIETEHIIUH

Tabmuna 1 - ®opMupyeMbie TUCITUTUIMHON KOMITCTSHITUU

HaumenoBanue Buia HaumenoBanue Kon u Ha3BaHMe KOMIIETEHLIUU
KOMIIETEHIINU KaTeropuu (TpyIisl)
KOMIIETEHIIUH
[Mpodeccrnonanshas IK-1 Cnocoben WCII0Ib30BATh
crielManbHble Hay4HbIe 3HaHUS
mucuuiuinH - npodunst  "Matemaruka” B
Ne1arOrMYeCcKOr AeATeIbHOCTH.

1.2 UnaukaTopbl 10CTHKEHUSI KOMIIeTeHIHii

Tabnuma 2 — UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUH, popMUpyeMble AUCIUIIITMHON

Kon u Ha3spanue
KOMIIETEHIINHU

WNHuKaTophl 1OCTUXKEHUS
koMmrrerenrnu mo OITOIT

JIMCUMIUIMHEI U IPAKTHUKH,
(dhopMupyIOIIe KOMIETEHIIHNIO
OITOIT

ITK-1 Cnocoben
HCIIOIB30BaTh CIIENUAIbHEIE
HayYHBIC 3HAHWS
JTUCIUTLIAH PO
"MaremaTnka' B
regaroru4eckoi
IEeITETLHOCTH.

IIK 1.1 [IpoekTupyeT 21eMEeHTHI
00pa3oBaTeNLHO MPOrpamMMEI 1
pabouyto mporpammy 1o
MaremaTuke, (opMyITupyeT
JIAIAKTIYECKUE LIEJN U 3a71aur
00yUCHHS MATEMATHKE U
PCATM30BBIBACT UX B YUCOHOM
Tporiecce, MOJEIUPYET 1
peaTH30BBIBAET PA3IHIHbIC
OpraHM3alMOHHbBIE HOPMBI
00y4eHus MaTeMatHke (YpoK,
9KCKYPCHIO, JIOMAITHIOIO,
BHEKJIACCHYIO M BHEYPOUHYIO
paboTy), IIaHUPYET 1
KOMILIEKCHO TIPUMEHSIET
Ppa3THUYHBIE CPEICTBA OOYICHIS
MareMaTHKe

1K 1.2 Ucrone3yer
TeJIATOrMYeCKUe TEXHOJIOTUH ISt
JOCTIDKEHHS JINYHOCTHBIX,
MPEMETHBIX 1 METAIPEAMETHBIX
PE3yIILTaTOB 00YJAIOITIXCS B

51.0.10.01 Jlunetinas anredpa
b1.0.10.02 MareMaTHuecKuii
aHaNN3

b1.0.10.03 T'eomerpust

b1.0.10.04 Teopus uucen
b1.0.10.05 Anre6pa MHOTOYJIEHOB
b1.0.10.06 OneMeHTapHas
MareMaTuKa

b1.0.10.07 JuckpeTHas MmaTeMaTHKa
b1.0.10.08 Teopus nzobpaxeHuit
b1.0.10.09 MatemaTtnueckas JTOTHKa
b1.0.10.10 Teopus BeposiTHOCTEN U

MaTeMaTH4YeCKasl CTATUCTHUKA
b51.0.11.02 MaremaTtnueckue
MoienH (PU3UIECKUX MPOIECCOB

Bb1.0.12 Meromuka o0y4eHus u
BOCIIMTaHKA 1o npodmo "MartemaTuka'
b1.B.01 MaTtemaTrka B HICTOPHYECKOM
pa3BUTUH

b1.B.03 OnennBanvie ¥ MOHUTOPUHT
00pa3oBaTeNbHBIX PE3YJIHTATOB
00y4aroIerocs Mo MaTeMaTHKe

B1.B.05 UncneHHbie METOIBI

b1.B.07 Pemienue 3aga4 rocy1apcTBEHHOM
HTOTOBOM aTTECTAIIMU 10 MAaTEMAaTHKE




Kon u Ha3ssanue HNuaukaropel JOCTUXEHUS
KOMIIETEHIIN U koMmrereunuu mo OITOIT

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

TIPEAMETHOM 00JIacCTH
“Marematrka”

[IK 1.3 JleMoHCTpUpyeT BlascHUEe
METOIMKOH IPeTioJaBaHusl 1o
npenMerty “Maremarnka”
Ppa3IMUHbIX KaTerOpUil
00yYaIOIMXCsI B COOTBETCTBHH C
OCHOBHOM 00pa30oBaTeIHHON
[IPOrpaMMON Ha OCHOBE
JIeATEFHOCTHOTO TIO/IX0/a U
BJIA/ICHMS COBPEMEHHBIMHU
TIeIarOTMTYEeCKAMI TEXHOJIOTSMHI
[1K 1.4 Ucnionb3yer crielyiaibHbIe
Hay4HbIE 3HaHUA JUIS peaTn3alin
00pazoBaTeNHOTo Tporiecca o
MareMaTrKe B cucTeMe O0LIero
00pa3oBaHus

b1.B.09 MaremaTuyeckue METOIbI
00pabOTKH pe3yIbTaTOB HAYYHBIX
HCCIeOBaHUN

b1.B.ZIB.01.01 Opranuzauus yueOHO-
HCCIIeOBATEIECKON ACATEIBHOCTH
o0yJaromuxcs Ipu H3yYeHUN (PU3UKO-
MaTeMaTHIeCKUX TUCIUTUINH
b1.B.JIB.01.02 Opranu3anus IpoeKTHOM
JEeSITeTHbHOCTH O0YYArOIIUXCS IPH
U3YYCHUH (DPU3UKO-MATEMATHYCCKIX
JUCIIUTUTHH

Bb2.B.01(IT) IIponsBoacTBeHHas
npaktuka. [IpodunbHas npakTuka

B3.01(T") IToaroToBka k cnave u
c/ladya rocyJapCTBEHHOTO dK3aMeHa
Bb3.02(1) BrImosrHeHUE U 3amuTa

BBIITyCKHON KBaM(PUKAIIIOHHOW pabOTHI

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

Tabnuua 3 — 3HaHus, yMEHHUs, HaBBIKU, POPMUPYEMbIE TUCIUILIIMHON

Kon n Ha3zBanue Nuaukatopbl JOCTUXEHUSA 3nanus1, ymeHusi, HaBeIku (3YB),
KOMIICTCHITUU KOMIICTCHIIVH, (dhopMupyeMble TUCIUTUTUHON

3aKpeIUICHHBIC 3a
MUCLIUILTUHON

IIK-1 Cniocoben
HCII0JIB30BATh
CHelHalIbHbIE HayYHbIE
3HAHUS TUCLMILINH
npoduns "MaremaTuka"
B [I€ArOrNYeCKON
NeSITEIbHOCTH.

I1IK 1.4 Vcnonb3yet
CTeIUabHbBIC HAyYHBIC
3HAHUS JUISL peaTu3aIiiu
00pa3oBaTeNbHOTO
mporiecca o MaTeMaTHKE B
cucTeMe 00IIero
o0OpazoBaHus

3HaTh:

OCHOBHBIC TIOHSITHS U TIPUKJIATHbIC
ACTICKTHI YHCIICHHBIX METOJIOB JUIS
OopraHu3alyy y4eOHbIX UCCIICIOBAaHUH B
00JTacTH MaTeMaTHKH U MaTeMaTUIECKOTO
MOJICTTHPOBAHUSL:

Ymern:

peuaTh NpUKIaJIHble MaTeMaTHIECKUE
3a7a4M, IPUMEHSIS] YUCIICHHBIE METOIBI;
Bnapern:

MeTo1aMu paboThl ¢ HHHOPMAIIMOHHBIMU
pecypcami, B TOM YHCIIE C
KOMITBIOTEPHBIMH MIPOrpaMMaMH, JUIs
pelIeHus IPUKIIaTHBIX 33724 YUCICHHBIMU
METOaMH

2 OO0béM M TPYAOEMKOCTb TUCHHUILIMHBI 110 BUJAM Y4eOHBIX 3aHATHH. DOpMBI
NMPOMEKYTOYHOM aTTeCTALUM.

Tabmmia 4 — O06beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUYSOHBIX 3aHITHI

. O0BéM yacoB o Gpopmam
OO1m1ast TpyA0EMKOCTh U BUBI Y4eOHON pabOThI IO OGVICHIS
TMCIIUTUIAHE, TTPOBOIMMBIE B pa3HBIX (popmax R g 0 0300 300
1 OO0miast Tpy1I0€MKOCTb JUCIHUILIUHBI 144
2 KonTakTHasi paboTa 00y4aromuxcs ¢ mpernojanareneM (1o 56

4




BHJIaM Y4eOHBIX 3aHsITHIA) (BCETO)

AynauTtopHas paboTa (Bcero):

56

B TOM YHCJIC:

JICKIIMH

28

IMPAKTUYCCKHUE 3aHATUS, CCMUHAPhI

28

IIPAKTUKYMBI

J1a00paTOpHBIC PAOOTHI

B MHTEPAKTUBHOU hopme

B JIEKTPOHHOH (hopMme

Breayauropnas pabota (Bcero):

88

B TOM YHCJIe, MHAUBUAyAIbHAS paboTa 00yJarOIIHXCS C

IIpCIioaaBaTCJICM

MIOJITOTOBKA KYPCOBOW pabOTHI/KOHTAKTHAsA paboTa

IpyIIOBast, UHAVBUAYaAJIbHAs KOHCYJIbTAlUs U UHBIC BUIbI
Y4eOHOH e TebHOCTH, IPEyCMaTPUBAIOIINE TPYIIOBYIO
WA MHAMBUAYAJIBbHYIO pa0oTy 00y4aroLuXxcs ¢

MpenoiaBaTesiem)

TBOpYecKas pabora (dcce)

3 CamocrositenpHas pabota o0ydaromuxcs (Bcero)

88

4 TIpomexxyTo4Hasl aTTecTalusi 00y4Jaroerocs

3a4CT

3. YueOHO-TeMaTH4YeCKHUi IVIAH U COAepKaHue JIMCUMIJIMHBI.

3.1 YueOHO-TEeMATHYECKUH IIJIAH

Tabnuua 5 - YyeGHo-TeMaTH4ecKui mi1aH 04HOM hopMbl 00yueHHUsI

O6mas | TpynoeMKOCTh 3aHsTHII (4ac.) dopma
Tpyao€ | O®O 300 TEKYIIEro
MKOCTB | AyIUTOpH Aynautop KOHTPOJISI U
E Pa3/ienbl ¥ TeMbl JTUCHUILIMHBL | (6C€20 H. IPOMEXYT
5 |10 3AHATHAM uac.) 3aHsTUS CpC [T | OYHOM
e JEKL | Ip JIeK | mp aTTecTaluu
% aKT 1I. aKT yCn€eBacMo
2 CTH
Cemectp 8
I | YUncjeHHbIEe MeTObI 40 8 8 24 105910%0:9%910%
ajredopbl albHOE
24 | Meronpbl pelieHns 10 2 2 6 3a1aHue
HEJIMHEHHBIX YPABHEHUHI
25 | MeTobl pemeHns CUCTEM 10 2 2 6
JMHEWHBIX adredpanyecKux
ypaBHEHUHU. TOYHBIE METOMBI.
26 | Metonpbl pelieHns CUCTEM 10 2 2 6
JUHEHHBIX aaredpanyecKux
ypaBHeHM. [IpubnmkeHHbIe
METO/IbI.
27 | Meron Hetotona 10 2 2 6
(xacaTenbHBIX) peIIeHUS
CUCTEM HEJTMHENHBIX
YpaBHEHUU
II | Teopusi npudIMKeHUit 32 6 6 20 ‘ NupuBuny




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyno€ | OPO 300 TEKYLIErO
MKOCTB | AyIUTOpH Aynautop KOHTPOJIA U
E Pa3nensl U TEMBI OUCIHUAILINHEI ( 6ceco . H. IIPOMEXKYT
= 110 3aHATUAM uac.) 3aHATUI cpC [33HAMA | - OYHOU
% JIEKL | mp JIEK | IIp arTecTanuu
2 aKT 1. aKT yCcueBaeMo
= CTH

Cemectp 8

29 | UnaTepnonupoBanue GyHKIHHA 12 2 2 8 aJbHOE

30 | [IpubnmxeHne TaOIUIHBIX 10 2 2 6 3a/1aHue
GYHKIHA METOI0M
HAaMMEHbIIINX KBaIPAaTOB

31 | Meroabl HauIy4IIero 10 2 2 6
IpUOIMKEHUS.

III | Yucaennoe 32 6 6 20 1205010%0:1%910%
nuddepeHIUPOBAHNE U albHOE
HHTErPHUPOBaHUE 3a/1aHue

32 | YucnenHoe 12 2 2 8
JuddepeHmpoBanue

33 | YucneHHoe MHTETPUPOBAHUE. 10 2 2 6
dopmyJia IpsIMOYTOJIbHUKOB

34 | YucneHHOe MHTETPUPOBAHUE. 10 2 2 6
Dopmyibl Tpareuui,

Cumncosa.

IV | UnciaeHHbIEe MeTOAbI 40 8 8 24 1205010%0:1%910%
pelieHusi 00bIKHOBEHHBIX anbHOE
auQpdepeHunaTbHBIX 3a7laHue
YPaBHEHUI U YPABHEHHUI ¢
YACTHBIMU MPOU3BOAHBIMH

35 | OGBIKHOBEHHBIE 10 2 2 6
muddepeHIanbHbIe
ypaBHeHus. 3anada Konm.

36 | UncneHHble METO/IbI pEIICHUS 10 2 2 6
QG depeHIMaTbHbIX
YPaBHEHUM.

37 | YpaBHEHUs C YACTHBIMU 10 2 2 6
MIPOU3BOJHBIMU

38 | UncneHHOE HHTErpUPOBAaHUE 10 2 2 6
T epeHIaIbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX, HAYAJIbHBIE U
KpaeBbl€ YCIOBUSL.

[IpomexxyTouHas arrecraius - 3a4er

HNTOI'O no cemectpy 144 28 | 28 | 88

3.2. Conepxanue 3aHATHI 110 BUIAM y4eOHOI padoThI

Tabnuna 6 — CoaepkaHue TUCIUTUTMHBI
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HaumenoBanue paznena,
TEMBI TUCITAILINHEBI

Coneprxanue 3aHATUS

Cemectp 8

Cooepoicanue 1eKyuoHHo20 Kypca

1 YucyieHHbIE METOIbI AJITe0pbl

1.1 | Meroas! pemeHus Henunelinble ypaBHeHus. OTaefneHUE KOpHEH YpaBHEHHUS.
HeJIMHEHHbIX ypaBHeHUH | [IpuOnkeHHOe BBIUUCIEHHE KOPHsS YPABHEHUS C 3a/laHHOU

TOYHOCTBHKO METOJOM IIOJIOBUHHOTO neneHus. [Ipaktuueckas
cXeMa BBIYUCIEHHMS NPUOIMKEHHOIO 3HAYEHHUsS KOPHS
YpPaBHEHHUS C 3aJaHHOW TOYHOCTBIO METOAOM IPOCTOM
urepaunu. Merton  HplooToHa  pemieHusT  HEJITMHEWHBIX
YPaBHEHUM.

1.2 | Meroasl pemenns cucteM | CucteMbl JUHEWHBIX ypaBHeHUW. Meton ['aycca (cxema
JIMHENHBIX €IMHCTBEHHOTO JICJICHMUS).
anreOpanvecKux
ypaBHeHUU. TOYHbIE
METOJIbL.

1.3 | Meroasl pemienus cuctem | [lomHbie  MeTpuueckwe  MpPOCTpaHcTBa.  leopema o
JIMHENHBIX CKUMAIOIIUX  OTOOpaXEHUSIX B IOJHOM METPUYECKOM
anredpanvyecKux IPOCTpPAaHCTBE M ee cieactBus. llpuMeHneHue TeopeMbl o
YPaBHEHHUH. CKUMAIOIIUX  OTOOpPaKEHMSIX MpPU  PEIIEHUH  CHUCTEMbI
[TpuGnuxeHHbIE METOABI. | TUHEWHBIX YpaBHEHHWH: METOJ TMPOCTHIX HTepanuii. Meron

3eitpens. [Ipaktuueckue cxemsl peumienus Ha [1K.

1.4 | Merox HetoToHa Cucremsl HEJIMHEHHBIX  YpPaBHEHHUH. IIpakTrueckoe
(kacaTesbHBIX) PeLICHUS npuMeHeHne Meroga HplooToHa uid  CUCTEMBl  JIBYX
CUCTEM HEJIMHENHBIX HEJIMHEWHBIX ypaBHEHUHW C JBYMS HEU3BECTHBIMH C
ypaBHEHUH ucnojb3oBanuem [1K.

2 Teopusi npudaIMKeHui

2.1 | UnTepnonupoBanue IlocTpoeHne MHTEPIOSIIMOHHOIO MHorodjaeHa Jlarpanxka
byHKuMl g QyHKOMM, 3a7aHHOM Tabiuueil. OneHka MOrpemHoCTH

uHTEepronupoBanust 1no ¢opmyne Jlarpanxka. OpraHnuzanus
PYYHBIX BblUMCIIeHUH 1o ¢opmyne Jlarpanxka. Beruncienue
paszeneHHbIX pazHocTed. IlepBblii M BTOPOHM MHOTOYWICHBI
HerotoHna. [TpakTrueckas OLIEHKa MOTPEIIHOCTH
UHTEepronupoBanust 1no ¢opmynam HeioroHa. YmioTHeHue
TabIUI PYHKIHUH.

2.2 | Ilpubnuxenue TabaMuUHbIX | JlMCKpeTHBIN BApUAHT CPEIHEKBAIPATUYECKUX
GbyHKIMH METO10M npubmxennit.  IlepeonpenenenHass cucremMa JMHEHHBIX
HaWMEHBIINX KBAJIpaToOB ypaBHeHuid. Ilonstue 00 ompeaeneHUM  MapameTpoB

(YHKIMOHAIBHOM  3aBUCHUMOCTH. MeTol  HaMMEHBIINX
KBaJIpaToB.

2.3 | MeTtoas! HaWIIy4IlIEro [Tonsatue 006 ompeneneHuu MapaMeTpoB (QYHKIHUOHAIBHON

MPUOTKEHNUS. 3aBUCUMOCTH. MeToJ HauMEHbIIUX KBaAparoB. JImMHelHas u
KBaJIpaTHU4YHAsl PErPECCUU.

3 Yuciennoe nuddepeHuMpoBaHue 1 HHTETPUPOBaHUE

3.1 | Yucnennoe Yucnennoe muddepeHnrpoBanme Ha OCHOBE
muddepeHpoBaHme MHTEPHOIIIMOHHBIX (popmyn Jlarpanxka, Herorona. Meton

HeomnpezaeneHHbIX kodhduuuenton. [lorpemnocts (opmyn
YHUCICHHOr0 ¢ depeHIIMPOBAHUSI.
3.2 | YucneHHoe KBanparypuast ¢dopmyna npsMOYrojibHUKOB.  DopMyJibl

7




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
UHTETPUPOBAHMUE. Herotona - Koreca. Meron HEOIIPEAEIECHHBIX
dopmyna KO3 PHUITUEHTOB.
MPSIMOYTOJIBHUKOB

3.3 | YucnenHoe ®opmyna Tpaneuuit. @opmyna Cumncona. Ksagpatyphas
WHTETPUPOBAHUE. dbopmymna l"aycca. [TorpemnocTs YHUCJIEHHOTO
@DopMyIIbl Tpaneuui, MHTETPUPOBAHUSL.
Cumricona.

4 YucsieHHbIE METObI pelieHnsi 00bIKHOBEHHBIX JU((PepeHunATbHbIX YPABHEHUH U

YPABHEHMHIi ¢ YACTHBIMHM NMPOU3BOTHBIMH

4.1 | OOBIKHOBEHHEBIE Uucnennble  MeToAbl  pemieHus  3axadun  Kowmmwm it
muddepeHnraIbHbIC OOBIKHOBEHHBIX U] PEepeHIINANBHBIX ypaBHEHUH. MeTon
ypaBHeHus1. 3anaya Kommu. | Ditnepa. Meron Ditnepa — Komu.

4.2 | YucneHHbIE METOABI YucneHHble METObI penieHus 3aaaun Ko mist
perieHus OOBIKHOBEHHBIX MU (PepeHITNAIBHBIX ypaBHEHUH. MeTo
g depeHInaTbHBIX Pynre — Kyrra. MHOromaroBsie METO/IBI.
YpaBHEHUM.

4.3 | YpaBHEHUS C YaCTHBIMU YucnenHoe HMHTETPUPOBAHUE nuddepeHInaTbHbIX
MIPOU3BOTHBIMHU YpaBHEHUW B YAaCTHBIX MPOW3BOIHBIX, HAUYAJIbHBIE U KPaeBbIC

yclioBUsl. MeTo 1 KOHEUHBIX PA3HOCTEH.

4.4 | YucnenHoe YucnenHoe UHTETPUPOBAaHUE T depeHInaTbHbIX
WHTETPUPOBAHUE YpaBHEHUN B YAaCTHBIX MPOM3BOAHBIX, HaYalIbHBIE U KpaeBbIe
¢ hepeHIMATBEHBIX ycioBus. Meron cerok. MeTos KOHEUHBIX pa3HOCTEH

ypaBHeHI/Iﬁ B 4aCTHBIX
IMPONU3BOJHBIX, HAYaJIbHBIC
" KpacBLIC YCIIOBHA.

PCUICHUA ypaBHeHI/Iﬁ QJINIMIITHYCCKOT'O H Hapa6OJII/I‘ICCKOFO
THIIOB.

Cooeporcanue npakmuueckux 3aHsamuil

YucjaeHHbIEe METOAbI a1 reﬁpu

1.1

Otnenenue KopHei
ypaBHeHus. Pemenue
HEJIMHENHBIX YPaBHEHUN.

[TpuOnmkeHHOEe BBIUMCIIEHHE KOpPHS ypaBHEHHUS C 3aJaHHOMN
TOYHOCTBIO METOIOM IIOJIOBUHHOIO JejieHus. MeToz rmpocTon

UTEpaliy YHUCICHHOIO pEIICHHs YpPaBHEHUW. Y CIIOBHS
CXOJIMMOCTHU UTEpPalMOHHOU [IOCJIEI0OBATEIbHOCTH.
[IpakTHueckre  cXeMbl  BBIYMCICHUS  HPUOIMIKEHHOTO

3HAYEHUs KOPHs YPABHEHUS C 3aJJaHHOM TOYHOCTBIO METOJIOM
npocto  ureparuu.  CXOIMMOCTh U YCTOMYHUBOCTH
YUCJIEHHOIO0 METOJA.

1.2 | Meroasl pemienus cuctem | Pemenne cucrtembl JIMHEWHBIX ypaBHEHHMU MeToaoM [aycca
JIMHEUHBIX (cxemMa eMHCTBEHHOI'O JIeJIEHHs) ¢ UCIOJIb30BaHUEM TaOJHIl
anredpanvyecKux Excel.

YPaBHEHHUHU.

1.3 | Meroas! pemienus cucteM | PelmieHne cucTteMsl JIMHEWHBIX YPAaBHEHHH METOAOM MPOCTON
JIMHEUHBIX utepaunn ¢ ucnosnb3oBanueM IIK.  Meton 3eipens.
anredpanvyecKux IIpakTnueckue cxemsl pemenus Ha [1K.

YPaBHEHHUHU.
[TpubauKeHHbIE METOMBI.
1.4 | Merox HeroToHa IIpakTnueckoe nmpumeHeHne Merona HproToHaA i1 CHCTEMBI

(kKacaTenbHBIX) pelIeHUs
CHCTEM HEJMHEHHBIX
YpaBHEHUI

JIBYX HEJIMHEHHBIX YPaBHEHHW C JBYMS HEHU3BECTHBIMHU C
ucnosabs3zoBanueM I1K.




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI
2 Teopusi npudIMKeHn i
2.1 | Yucnennas WuTepnonsiuuonabiii MHOrowieH Jlarpamxa s ¢yHKOuM,
MHTEPHOJIALHNA. 3aJJaHHOHN TabIMLEeH. Onenka HOTPEIHOCTH
Anrebpanueckuit uHTEepHoaupoBanuss 1o ¢opmyne Jlarpamxka. [lepBoiii u
MHTEPHOJIALMOHHBIH BTOpoi MHorowieHsl HproToHa. [IpakTHueckass oneHka
MHOTO4IEH: popma HOTPEHIHOCTH MHTEPIOoNMpoBaHus mo ¢opmyiaam HeroToHa.
Jlarpan»a u HeroToHa. CyOTabynupoBaHue GyHKIHN.
2.2 | Hpubmmxenne Tabauunbix | [lonsTHe 00 ompeneneHHMH mHapaMeTpoB (YyHKIIMOHAIBHON
GyHKUIMH METOI0M 3aBUCUMOCTH. MeTo 1 HAMMEHBIINX KBaApaToB.
HAaUMEHBIINX KBAaJPATOB
2.3 | Meroapl HauIy4Ilero JlvHeitHasa U KBaJipaTU4Hask PErpPecCHuu.
PHUOITMKCHHUS.
3 Yuciaennoe nuddepeHuupoBaHuEe U HHTETPUPOBAHNE
3.1 | YucnenHoe YucnenHoe auddepeHurpoBanue Ha OCHOBE
Qg depeHpoBanme UHTEPHOIIUOHHBIX (opmyn Jlarpamxa, Hetorona. Metox
HeonpeaeneHHblx Ko3dduuuenton. IlorpemHocts dopmyn
YHUCICHHOTO Ju(depeHIPOBaHUS
3.2 | YucnenHoe KBagparypHas ¢opmyna npsSMOyroibHUKOB. DoOpMyIibl
UHTETPUPOBAHMUE. Herotona - Koreca. Meron HEOIIPEEIECHHBIX
®opmyna ko3 purmeHToB
PSIMOYTOJIbHUKOB
3.3 | Yucnenunoe @opmyna Tpanenui. ®opmyna Cumincona. KanpaTtypHas
MHTETPUPOBAHUE. dopmyia l"aycca. [Torpemnocts YHUCJIEHHOTO
@DopMyJIbl Tpanenni, MHTETPUPOBAHUS.
Cumricona.
4 YuciaeHHbIe METOAbI pellIeHHs 00BIKHOBEHHBIX TH((epeHINATbHBIX YPABHECHHUH 1
YPABHEHMIi ¢ YACTHBIMM IIPOM3BOAHBIMH
4.1 | OOBIKHOBEHHBIE Uucnennble  MeTOoAbl  pemieHus  3amadun  Kommwm — aiist
muddepeHnranbHbIe OOBIKHOBEHHBIX UG epeHIManbHbIX ypaBHEeHUH. MeToj
ypaBHeHus. 3agada Komu. | Diinepa. Meron Diinepa — Ko,
4.2 | YncneHHblE METOABI Yucnennsle METOBI pemeHus 3agaun Komm st
peuienus OOBIKHOBEHHBIX U pepeHIaTbHbIX ypaBHEHUN. MeTon
Qg depeHInaIbHbIX Pynre — Kyrra. MHOrOmaroBsie METOBI.
YpaBHEHUM.
4.3 | YpaBHEHUs C YaCTHBIMU Yucnennoe UHTETPUPOBAHUE nuddepeHnanbHbIX
MIPOU3BOIHBIMH YpaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHbIE U KpaeBble
yciioBUsl. MeTo1 KOHEUHBIX Pa3HOCTEM.
4.4 | Yucnennoe Yucnennoe WHTETPUPOBAHNE g depeHInaTbHbIX
MHTETPUPOBaHUE YPaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHBIE U KPAaeBbIE
g depeHInaTbHBIX ycnoBus. Merton cerok. Meron KOHEUYHBIX pa3HOCTEH

YpaBHEHM B YaCTHBIX
MIPOU3BOJIHBIX, HAYAJIbHbIE
U KpaeBbI€ YCIOBHUSL.

peiCHuA ypaBHeHI/Iﬁ QJIIMITUYCCKOIO M r[apa60J1quc1<0ro
THIIOB.

[IpomexxyTouHas arrecTanu

S — OK3AMEH

4 IlopsinoKk OLEHMBAHUS YCIEBAeMOCTH W CHOPMHPOBAHHOCTH KOMIIETEHIIMIA
o0y4aromerocs B TeKyuiei H NPpoOMeKyTOYHOM aTTecTallMu.




I[JI?[ MMOJI0KUTEIbHOM OLICHKN IO pe3yJibTaTaM OCBOCHUSA JUCHHUIIIIMHBI 06yan0meMycs1

HEO0OXOJIMMO BBHITIOJHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOUW paboThl. OleHKa pe3yibTaToB

paboTsl oOy4aromierocst B 6ayiax (1mo Buaam) mpuBeacHa B Tabmuie 7.

Tabnuua 7 - bammbHO-pedTHHTOBasI OIICHKA Pe3yIbTaTOB YUeOHOH pabOoThl 00yYaromuXcs Mo

Busiam (BPC)
YueoOHnasn Cymma Buanl n OneHka B aTTecTallNA Bbajiabl
padora (Buabl) | 6ajjioB pe3yJbTaThl a7
yueOHOM padoThl HeJleJIb)
Tekymas 80 JIeKIInOHHEBIE 1 6ann nocemenue 1 0-14
yueOHast pabota 3aHATHUS JICKIIMOHHOT'O 3aHATHUS
B ceMecTpe (KOHCIIEKT)
(ITocemenue (14 3ansTHii)
3aHATUH IO [Ipaktuueckue (14 | 1 6ana - nocemenue 1 14 - 42
pacrucanuio u 3aHATUR). MPAKTUYECKOTO 3aHSATHUS
BBINTOJIHEHHUE 3 6anga — nocenieHue 1 3aHsATUS
3a/1aHui) Y CYLIECTBEHHBIN BKJIaJ Ha

3aHITHH B pabOTy BCE TPYMIIbI,

Nunusunyansusie | 3a oqno Una. 3aganue: 16-24
3amanus (4 4 6anaa (BeimoaHeHo 51 - 65%
3aJ1aHus) 3a/1aHui)
5 6as10B (BeIONTHEHO 66 - 85%
3a/1aHui)
6 0as110B (BBITIOJIHEHO 86 -
100% 3ananmuii)
HToro no rekymeii pabore B ceMecTpe 30 - 80
ITIpomexxyTounas 20 Bomnpocsl k 10 6an10B (mOporoBoe 10-20
aTTecTauus 9K3aMEeHy 3HAuEHUE)
(3auer) Tect 20 6aJ10B (MaKCHUMAaBHOE
3HAYCHHE)
HToro mo npoMe:xyTo4Hoi aTrecTanuu (IK3aMeHy) 20
OasIoB

CyMMmapHasi OlleHKa 110 JHCUHUIIJIMHE:

Cymma OaioB Tekymiel u npomexxytouHoi arrecrauuu: 50 — 100 6.

HaOpanHzble 6auibl nepeBoAsATCS B TPAAULIMOHHBIE OLIEHKHU TI0 CIIEAYIOLIEeH IIKae:
— 86 1 0oJ1ee — KOTIUYHOY;
— 70-85— «xopomo»;
— 51-69 — «y10BIETBOPUTEIHHOY;
— 50 1 MeHee — «HEYJIOBJIETBOPUTEIBHOY.

5 MarepuanbHoO-TeXHHYeCKOe, IPOrPaMMHOe M yueOHO-MeToAnYecKoe odecneyeHue

AUCHHUILIHHBI

5.1 YueOnas auTeparypa
OcHoBHasi yueOHas1 auTEpaTypa

1. baxsanos, H. C. Ynucnennsie MeTObI [ DNEKTpOHHBIN pecypce] : yueoHoe mocobue / H. C.
baxsanos, H. Il. XKunkos, I'. M. KobenbkoB. — DJIEKTpOHHBIE TEKCTOBBIC JAaHHEIC. -

Mocksa:

Jlaboparopust

3HaHWH,

2015. - 639c.-Pexum

http://e.lanbook.com/books/element.php?pll_id=70767
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http://e.lanbook.com/books/element.php?pl1_id=70767

2.

YucneHHele MeTOIbl [DNEKTpOHHBIA pecypc] : Y4eOHMK M TPAKTUKyM IS
akanemuueckoro OakanaBpuara / Y. I'. [Tupymos [u ap.] ; mox pen. V. I'. I[TupymoBa. —
5-e u3n., mepepab. M 1om. — DJIEKTPOHHBIE TEKCTOBBbIE AaHHBIC. - MockBa : HOpaiir,

2017. - 421 c. - Pexxum noctyma: https://biblio-online.ru/book/43F523F2-5AD9-448D-
A8FF-212707F6A238

JlonoiHUTeIbHASA y4eOHas JUTepaTypa

1.

3.

4.

Bonkos, E. A. Uucinennsie MeTo b1 [ D11eKTpOHHBIN pecypc] : yueonuk / E. A. BonkoB. —
DJeKTpoHHBbIE TeKCcToBbIe AaHHbIe. - CaHkT-IlerepOypr: Jlans, 2008. - 256 c. - Pexum
noctyma: http://e.lanbook.com/books/element.php?pll _id=54

Konuenosa, H. B. BoluncnutenbHas MareMaTHKa B IPUMEPAX U 3a/1a4ax [ DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / H. B. Komuenoma, M. A. MapoH. — DIeKTpOHHbIE
TekcToBble AaHHble. - Cankt-IlerepOypr : Jlanp, 2009. - 368 c. - Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_1d=198

Jlammuuk, M. I1. Ynucnennsie meronbl [Tekcr] : yueOHOe mocoOue mist By3oB / M. II.
Jlamuuk, M. U. Parynuna E. K. Xennep ; nog pea. M. II. Jlanuuka. - U3a. 5-e ; crep. -
MockBa : Akagemust, 2009. - 384 c.

Cpouko, B. A. Uucnennsie metonsl. Kypc nexkuuii [DnekTpoHHBIH pecypc] : yueOHOe
nocobue / B. A. Cpouko. — DneKTpoHHbIE TEKCTOBbIe aaHHbIE. - CaHkT-IleTepOypr :
JIanp, 2010. - 208 c. —

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll _1d=378

5.2 MaTepl/laJIbHO-TeXHI/I‘{eCKOC U NporpaMmmMHoe¢ odecneyeHue AUCHHUIIIMHBI

YueOHble 3aHATHS MO AUCHMILTUHE MpoBoaaTca B yueOHbIX aynutopusix KITIM ®I'bOY BO
«KemI'V»:

METObI

UYucnennsie|216 AyanTopusi METOAMKH MaTeMaTH4ecKoro pasBuTus u oOydenus (654027,  KemepoBckas
MaTeMaTHKe YueOHas ayAuTOpHs IS MPOBEACHHS 3aHATHH JEKIMOHHOTrO|obmacte - Kysbacc, T.
THUNIA, CEMUHApPCKOro (IMPAaKTUYEeCKOTro) Tuma, Uil TpynnoBeix u|HoBokysHenk, MpP-KT
WHIUBUAYAIbHBIX KOHCYJIbTAllMi, TEKYLIEro KOHTPOJS U NpoMexyTouHOH |[InoHepckuid, n.13,
aTTecTaluu oM. 1
Crerpanu3upoBanHas (yueOHast) Me0elb: JoCKa MeaoBasi, Kaeapa, CTOJbI,
CTYJIBS

OOopynoBanne Ui TpPE3CHTAlMd  y4eOHOTO  MaTepuaia:  JIocKa
WHTECPAKTUBHAS, KOMITBIOTEp TIPENOAABATENII C MOHHTOPOM, IIPOCKTOP,
aKyCTHYECKasl CHCTEMa, DKpaH

Hcnone3yemoe mporpammuoe obecreuenne: MS Windows (Microsoft
Imagine Premium 3 year mo cyonunen3norHoMy goroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboaHO pacmpocTpaHseMoe
I10), antuBupycuoe IO ESET Endpoint Security, muiensuss NeEAV-
0267348511 mo  30.12.2022 r; Mozilla Firefox (cBobGoaHO
pacopoctpansemoe [10), Google Chrome (cBoGogHO pacmpocTpaHsIemMoe
I1O), Opera (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6omno
pacnpoctpansemoe 110), WinDjView (cBobomHO pacmpoctpansemoe 110),
Sunexc.Bpaysep (oTeuecTBeHHOE CBOOOTHO pacnpoctpansemoe [10).
WurepHer ¢ obecnieuenneM gocryna 8 OM1OC

5.3 CoBpemeHnHble npodeccoHaNbHble 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBI.
Iepeuens CIIB/l u UCC no gucummninae

l.

Ob1epoccuiickuii MaTeMaTHYecKuil mopran (MHPOpMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/
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https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
http://e.lanbook.com/books/element.php?pl1_id=54
http://e.lanbook.com/books/element.php?pl1_id=198
http://e.lanbook.com/books/element.php?pl1_id=378
http://www.mathnet.ru/

2. UudopmanmonHas cucrtema « EquHOE OKHO 0CTyIa K 00pa30BaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

6 Unble cBenenns U (WJIM) MaTepUAJIbI.

6.1. IIpumepHbIe TeMbI NMCbMEHHBIX Y4eOHBIX Pa0doT
TeMbl HHAUBUAYAJIbHBIX 3aJaHUM

1. UnauBuayanabHoe 3aganue Nel: Unc/ieHHBbIe MeTOABI aJre0phl.

Temsbr: 1.1 Meton "aycca pemeHuss cucTeM JIMHEHHBIX YpaBHEHHM (CXeMa €IMHCTBEHHOTO
JICTICHUS).

1.2 Mertoa npocToii uteparuu (11 CUCTeM JTUHEHHBIX YpaBHEHUH).
1.3 Merton 3eiinens.

1.4  Ortnenenue KopHel HenuHeHHOTO ypaBHeHus. [ paduyueckoe oTaeneHue KopHeil.

1.5 Meron NOJOBUHHOIO JEJIEHMS. YCIOBHE OKOHYaHUS IIpolecca JENEHUs IpU
3aJJaHHOM JIOITyCTUMOMN MOTPEIIHOCTH.

1.6 ~ Meton npocToii uTepauuu (s HeTMHEHHBIX YPaBHEHUI).
1.7 Meton HproToHa (KacaTenbHBIX ).

BapuanT (o0pa3zemn):
3azanue 1.
1) OTnenuTh KOPHU 33JAHHOTO YPAaBHEHUSI:
a) rpauuecku;
0) ¢ ucronp3zoBanuem [1K.
2) C nmomMoIs0 MUKPOKAIBKYJITOPa BEIYMCIHTE OJIMH KOPSHb YPABHEHUS C TOYHOCTHIO
-3 o
& =107, ucronb3ys METO IPOCTOM UTEPAIHH.
3) CoctaBuTh IpOrpaMmy il BeurciaeHus ¢ momoibio [1K Bcex kopHel 3a1anHoTo
—4
ypaBHEHUS] METOIOM MOJIOBUHHOTO JEJICHUS ¢ TOYHOCTRI0 & =107
4) CocTaBuTh IpoOrpamMmy JUIsl yTOUHEHHUS OJJTHOTO U3 KOPHEH ypaBHEHHS METOI0M
4
Herorona ¢ Tounocteio £ =107".

CcOSX —(x—l)2 =0;
3amanmue 2.

9] ~ —4
PemuTh cucTeMy JTMHEHHBIX YpaBHEHHH ¢ TOYHOCTRIO & = 107 paznuyHbiMu
crocobamu:

a) merogom laycca (o cxeMe €IWHCTBEHHOTO JEJCHHUs) C TPUMEHECHHEM
MUKPOKAIBKYJISATOPA;

b) meromom mpoctoit ureparuu 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;

3aganmnel.
9] ) —4
PemmThb cucreMy HelnMHEHHBIX ypaBHeHUI MeTo10M HploToHa ¢ ToyHOCTBIO € =107

sin(x+y)—1,6x=0,

x2+y2:1;
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2. NnauBupyaabHoe 3axanue Ne2: Teopusi npudanxeHni.
Tewmsr:
2.1 3agaua MHTEPIIOIMPOBAHUS TAOIUIHON (DYHKIIHH.
2.2 Nutepnonaiuonneiii MHOrousieH Jlarpanxa.

2.3 TabmuIel KOHEYHBIX PA3HOCTEH.
2.4 ITepBblit HHTEPIOJISIIMOHHBIA MHOTOWIEH HploTOHA.
2.5 Bropoit uaTepnonsauuonHslii MHOrouaeH HeroToHa.
2.6 CyOTabynupoBanue (yHKIIHA.
2.7 MeTto1 HaMMEHBIINX KBAJIPATOB.
2.8 JIuneitnas perpeccus.
2.9 KBagparnuHnas perpeccus.
BapuanTt (00pa3sen):
3ajanue 1.

1) ITo 3amanHO¥ Tabnuile 3HAYCHUN (QYHKIIMH COCTAaBUTH ()OPMYITy UHTEPIIOJSIIIHOHHOTO
mHorowieHa Jlarpanxka. [Toctpouts ero rpaduk U OTMETUTh HA HEM Y3JIOBBIC TOUKH.

X -1 0 3

y -3 5 2

3ajanue 2.

ITo 3aganHo# Tabnune 3Ha4eHU PYHKIIUY MOCTPOUTHh METOI0M HAUMEHBIINX KBaJIPaToOB
JUHEHHYIO U KBaJIpaTUYHYIO PErPECCHH C UCIOJIb30BaHUEM:

1) kanpKynATOPA;

2) IIK.

CpaBHUTH BEIMYUHBI CPETHEKBAIPATHUECKUX OTKIIOHEHUH.

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

3. UnguBuayanbHoe  3aganme  Ne3:  Yucaennoe  auddepeHumpoBanue H

HHTErpUpoOBaHue.
Temsl:

3.1 UucnenHoe au@QepeHurpoBaHNEe HAa OCHOBE WHTEPHOJSLHMOHHON (OpMYyIIbI
Jlarpanxa.

3.2 UucnenHoe au@QepeHuupoBaHe HAa OCHOBE WHTEPHOJSLUOHHON (OopMyIIbl
HproroHa.

33 [TorpemrHocTh YKCIEHHOr0 MU PepeHpoBaHUSI.

3.4 Merton HeomnpeaeneHHbIX KO3 PHUIIHEHTOB.

3.5 YucnenHoe wuHTerpupoBanue. KsanparypHas ¢opmyna npsSMOYroiIbHHUKOB.
[TorpemHocTh YMCICHHOTO HHTETPUPOBAHUSI.

3.6 ®opmyna Tpanernuid. [lorpemHocTs YUCIEHHOTO HHTETPUPOBAHUS.

3.7 ®opmyna Cumncona. [TorpenHocTb YUCIEHHOT0 MHTETPUPOBAHHUS.

Bapuaur (o06pasen):
3ananue 1.

BbIUMCINTE C MOMOIIBIO KaJbKYJIATOpPa 3HAYEHHE NPOM3BOIHON (YHKIMH, 3aJaHHON
TaOJIMYHO, UCTIOJIB3YSI:

1) unTepnonsunoHHyo Gopmyiy Jlarpanixa, OllEeHUTh TOTPEUTHOCTh METO/1A;

2) UHTEPNOSILMOHHYI0 popMyy HbI0TOHA, OLIEHUTH MOTPEHTHOCTh METOA.
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HoMep @dyHryus
X0
sapuanma fx)
1 sinx 0,60
3ajanue 2.

1) BeIYucnuTh ¢ MOMONIBIO KAaBKYJSITOPA HHTErpai 3anaHHoi GyHkuuu mpu n=10
o gopmyre:
a) MPSAMOYTOJILHUKOB;
0) Tpaneuuii;
B) CumrcoHa.
[Ipown3BecTu OLIEHKY MOTPEIIHOCTH METO/I0B UHTETPUPOBAHUSI.
2) CocTaBUTh HpPOTPaMMy BBIYHCICHHS WHTETpaja 3aJaHHOW (yHKIHH 1o Qopmyie
Cumricona.

1. T de;
1,2 X

4. UnpuBuayanabHoe 3aganue Ned: UYmncjieHHble MeTOAbl pelieHUs] OObIKHOBEHHBIX
nuddepeHuNANbHBIX YPABHEHUI H YPABHEHUH ¢ YACTHHIMU NMPOU3BOIHBIMH.
Temsbl:

4.1 YucneHHble METOBI penieHus AuddepeHnnaibHbX ypaBHeHuid. MeTton Diinepa.

4.2 Meron Diinepa — Ko,

4.3 Merton Pynre — Kyrra.

4.4 UucnenHoe wuHTErpupoBaHue Jud@depeHIHaNbHbIX YpPaBHEHMM B  YacTHBIX
IIPOU3BOIHBIX, HAYAJIbHBIE U KPAEBbIE YCIOBHUS.

4.5 Merox cerok s 3agauu Jupuxiie.

4.6 Merton ceTok ais ypaBHEHUs MapaboJIndecKoro TUma.

Bapuanr (00pa3en):
3ananue 1.
Pemnts 3agady Komm st muddepenunansuoro ypasuenus y' = f(x, ) Ha oTpeske
[a;b] mpu 3aaHHOM HavabHOM ycloBMU V(@) = ¢ M LIare UHTErPUPOBAHMSA /i:

1) meronom Diinepa:
a) Ha KaJIbKyJISTOPE;
6) na I1K;
B) MOCTPOUTH I'pauK UHTETPATBLHON KPUBOIA;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKyJISITOPE;
0) mocTpouTh rpauk MHTErpaIbHONU KPUBOIL;
3) merogom Pynre — Kyrra na I1K.

‘ Homep ‘ fix, v) ‘ A ’ b c h
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eapuanma

1 1-sin(0,75x - y) +@ 0 1 0 0,2
x+1
3ajanue 2.
I)IIpumensis METOJ KOHEUHBIX pa3HOCTEW, HaWTW pemieHue 3agaun Jupuxie st
o’u Ou
ypaBHeHus Jlamnaca F + F =0 B kBagpare ABCD ¢ sepumnamu A(0;0), B(0;1), C(1;1),
x Y

D(1;0) ¢ marom hZé .

KpaeBbie yciioBus mpuBeieHbl B Ta0inile BAPUAHTOB.

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

6.2 IlpuMepHbIe BONPOCHI M 32/IaHU / 3a1a4H VIS IPOMEKYTOYHOM aTTeCTANNHU
Tabauua 8 - [IpumepHbIe TeopeTHYECKHE BOMPOCHI M MPAKTHYECKHUE 33241 K

IK3aMeHy

Pa3nesnl u TemMbl ITIpumepHbIE IIpuMepHBbIe NpPaKTHYECKHE 3aa91

TeopeTHYecKne

BOIIPOCHI

8 cemectp

1. YucneHHble METOIbI AIreOpBhI.
1.1 Mertonb! 1.0Otnenenne kopHe 1.0TaennTh KOpHU 33JaHHOTO YPABHEHHUS
penmeHus HEJIMHEHHOT O rpaduyecku:
HEJIMHENHBIX YpaBHEHUS. COSX — ( o 1)2 =0;
ypaBHEHUH I'paduueckoe oTneneHue

2.C moMoIIbI0 MUKPOKAJIBKYISTOpA

KOpHEH.
BBIUHCIIUTH OVH KOPEHb YPABHEHHUS C

2.MeToa IOJIOBHHHOTO
JIeneHus. Y CIIoBUE g
OKOHYaHMS Iporuecca OpOCTOX MTCPALUH.
JIETICHUS TTPU 3aIaHHOMN
JIOITy CTUMOM
MOTPEITHOCTH.
3.Meton npocToit
utepauuu (ans
HEJIMHEHUHBIX
YpaBHEHHU).

3
ToYHOCTRIO & =107, HCIOJB3YsT METO/
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1.2.
pelieHus
JIMHEHWHBIX
anreOpanvecKux
YpaBHEHUU

Metonsnl
CHCTEM

4. Meron I'aycca
pELIeHUs] CUCTEM
JIMHEHHBIX YPaBHEHUN
(cxema eTMHCTBEHHOTO
JIeTICHUS).

5.Meton MPOCTOM
urepanuu (i1 CUCTEM
JIUHEWHBIX YpaBHEHUH).
6.Meton 3eiaens.

3.Pemmnth cucteMy JIMHENHBIX YpaBHEHUH €

4

tounocThio & =107 meromom 'aycca (o
CXeMe€ €IMHCTBEHHOTO JENEHNS) C
IPYMEHEHUEM MUKPOKAJIBKYJIATOPA:

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

1.3. Meron Herotona | 7.Merton Hprotona | 4.Peminth cucTeMy HETMHEMHBIX YpaBHEHUH
(kacaresbHbIX) (kacarenbHbIX). MeTo10M HBIOTOHA ¢ TOYHOCTRIO & = 10_4_
EZEIHI/IGII{{;II;HHX e sin(x+y)=1,6x=0,

ypaBHEHUIA X Hyt=1

2. Teopus npubIM>KeHUI

2.1 8.3amaua 5.ITo 3aganHOl Tabnuie 3HaYCHUH (YHKIUH
VHTepnonmpoBatie | MHTCPIOIMPOBAHNUS COCTaBUTh (POPMYJTY HHTEPHOJISAIMOHHOTO
byHKIUI TaObNUYHOU (QYHKIUH.

9.MHTEeprIONsSIIMOHHBIHI
MHorowieH Jlarpanxa.

10.Tabnuupl  KOHEYHBIX
pa3HOCTEH.

11.I1epBbrit
WHTEPHOJISAILIMOHHBIN
MmHorouieH HrroToHA.
12.BTtopoii
MHTEPHOJIALIMOHHBIN

MHOTOuIeH HrroToHa.
13.Cy0TabynupoBanue
GbyHKIMH.

14.Meto HaMMEHBIINX
KBaJIpaToB.

15.JInneninas perpeccusl.
16.KBagparuunas

MHOI'O4JICHa Harpacha. HOCTpOI/ITB €ro
Fpa(I)I/IK U OTMCTHUTDb Ha HCM Y3JIOBBIC TOYUKH.
X -1 0 3

y -3 5 2

perpeccusi.
2.2 [Ipubnuxenue 14.Meton Haumenbiux | 6.I1o 3aganHOM TabnMIe 3HaUeHUHN QyHKIMH
TaOJIMYHBIX QYHKIMHA | KBaJpaTOB. MIOCTPOUTH METOJIOM HAUMEHBIINX KBaIpaTOB

MCTOAOM
HAanMMCHBIINUX
KBaaApaToB

15.JIunelinas perpeccus.
16.KBagparuunas
perpeccus

JIMHEMHYIO U KBAJIPATUYHYIO PETPECCUH C
HCIIOJIB30BaHUEM KabKysiTopa. CpaBHUTH
BEJIMYMHBI CPETHEKBAAPATUYECKUX
OTKJIIOHEHHH.

X 0,10
y 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Yncnennoe auddepeHupoBaHue 1 HHTETPUPOBAHUE

3.1Yucnennoe
nuddepeHnrpoBanme

17.Yucnennoe
nuddepeHnrpoBaHne Ha
OCHOBE
WHTEPIOJIALIMOHHON
dopmysl Jlarpamxka.
18.Yucnennoe

¢ depeHIpoBaHue Ha

7.BBIYMCINTD C IOMOIBIO KAJIBKYJISTOPA
3HaYeHHUE NMPOU3BOIHON PYHKIIMU, 3aJaHHOU
TaOJINYHO, UCTIONB3YS:

1) unaTepnionsauuonHyto popmymy Jlarpanxa,
OLICHUTH MTOTPEIIHOCTh METO/1A;

2) uHTEepNOJSIIMOHHYI0 popMyry HeroToHa,
OLICHUTb MTOTPEIIHOCTh METO/1a.
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OCHOBE
WHTEPHOJISAIIMOHHON
dbopmyiel HeroToHa.
19.1TorpemHocTh
YUCJICHHOTO
20.muddepennrpoBanus.
Merto HeolnpeaeneHHbIX

HoMep
sapuanma pymryus f(x)

1 sinx

X0

0,60

K02 PHUITMEHTOB.
3.2Yucnennoe 21.Yucnennoe 8.BrIuucanTh C MOMOIIBIO KAJIBKYJISITOpa
HUHTETPUPOBAHUE HUHTETPUPOBAHUE. uHTerpain 3ajanHon Gpynkuuu npu n=10 mo

Ksanparypuas dopmyna | popmyie:

MPSIMOYTOJIbHUKOB. a) MPsIMOYTOJIbHUKOB;

[TorpemHocTsb 0) Tpaneuuii;

YHCIEHHOTO B) CuMricoHa.

UHTETPUPOBAHHUSL. [Tpon3BecTH OLIEHKY MOTPEITHOCTH METO/IOB

22.@opmyna Tpamnenuil. | MHTErpUPOBAHUS.

[Torpemnocts 2 lg(x+ 2)d .

YUCIIEHHOTO ],[2 -

HHTCTPUPOBAHMSI. |

23.@opmyna Cumricona.

[TorpemnocTs

YHCIEHHOTO

WHTETPUPOBAHMSL.

4. YucneHHbIE METOIBI
C YaCTHBIMHU MPOU3BOJIH

bIMHN

pelieHns 0ObIKHOBEHHBIX MU (epeHIIMabHBIX YpaBHEHUH U YpaBHEHHIA

4.1 OOBIKHOBEHHBIE
g epeHImaIbHbIe
ypaBHEHHU. 3a/1a4a
Komm.

24 YucieHHble METObI
pelieHus

T hepeHIaIbHbIX
ypaBHeHu. Meron
DOlinepa.

25.Meton Diinepa —
Komm.

26.Meton Pynre —
Kyrra.

9.Pemnts 3agauy Komm nis

QG pepeHIaIbLHOT0 YPaBHEHUS

y'= f(x,y) Haorpeske [a;b] mpu
3aJJaHHOM HavaJlbHOM ycloBun y(a) =c u
1iare HUHTErpupoBaHus /:

1) meTosiom Diinepa; MOCTPOUTH TpaPuk
WHTErPAIbHON KPUBOU;

2)meronoM Ditnepa — Komm:

Sx, y) A
1= sin(0,75x — y) + 212
x+1

b lcl|h

0|1 ]0/02

4.2 YpaBHeHus ¢
YaCTHBIMU
IIPOU3BOIHBIMU

27.Yucnennoe
WHTETPUPOBAHUE
muddepeHIaTbHBIX
YpPaBHEHUH B YaCTHBIX
MPOU3BOIHBIX,
HavyaJIbHBIC U KPAaeBbIC
YCIIOBHSL.

28.MeTtoJ1 ceToK I
3agaun Jupuxie.

29 .MetoJ ceTOK I
ypaBHEHUS
napaboINIECKOTO THTIA.

10.ITpuMeHsA METOJ KOHEYHBIX Pa3HOCTEM,

HalTH pemenue 3agauu  Jlupuxie s
2 2
ou Ou
ypaBuenus Jlammaca —+—=0 B
ox~ Oy

kBagpate ABCD c¢ BepumHamu  A(0;0),
B(0;1), C(1;1), D(1;0) ¢ marom h=%.

KpaeBbie yciioBusi mpuBeieHbI B TaOJIHIIE.

U|AB U|BC U|CD U|AD
30y ;0)(1' 0 0
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CocraBurens (n): Domuna A.B., nouent kap. MOMM

(pamunus, unuyuansl u Q0IAHCHOCMb Npenodasamens (ei))
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