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JIMCT BHeCeHUsI U3MEeHEeHN I
B PIIJI b1.0.13. BeruuciaurenpHas MaTeMaTHKa

Caenenns 00 yTBepKIeHUH:
YTBEp)KJeHa YYEHBIM COBETOM (haKyJIbTeTa MHPOPMATUKH, MATEMATUKH U SKOHOMUKH
(mpotokon Yuenoro coeta pakynbrera Ne 9 ot 14.02.2019 1.)

quist OITOIT 2019 rog Habopa Ha 2019 /2020 yuebHslii roj
10 HampapyeHuto noaAroToBku 09.03.03 Ilpuknaonas ungopmamuxa
HanpaBJIeHHOCTH (Ipoduib) IIpuxnadnas ungopmamura 6 06pazosanuu
Onobpena Ha 3aceJlaHUU METOAMYECKOW Komuccuu dakyiapreta OVMD
MPOTOKOI METOAMYECKOM KomuccHu pakynsrera Ne 6 ot 14.02.2019)
Onobpena Ha 3acenanuu obecneunBaronieii kadenpsr MOT/] /4

npotokos Ne 5 ot 19.01.2019 1. Moxapos M.C. / ,
(D. U.0. 3as. kagedpoui) 7 (TToonucyw)

IlepeyTBep:xneHue Ha y4eOHbIH IoJ:

Ha 2020 /2021 y4eOHbIi roT

yYTBEpXkKACHA YYEHBIM COBETOM (paKylbTeTa MHPOPMATHKU, MATEMAaTUKU U 9KOHOMUKHU
(mportokon Ydenoro coBera ¢pakynprera Ne 8 ot 13.02.2020 1.

OpnoOpena Ha 3aceaHuu MeTOaUYeCcKOr Komuccuu gaxynprera DUMD

IPOTOKOJ MeToAn4ecKoil komuccuu dakynprera Ne 6 ot 06.02.2020T. /)
Onobpena Ha 3acenanuu obecneunBaronieii kadeapsr MOT/] ‘

npotokos Ne 5 0119.12.2019r. Moxapos M.C. /
(®. U.0. 3as. kagedpoii) (Iloonucs)

Ha 20 /20 y4eOHBIN TOJT

YTBEP)KJEHAa YUEHBIM COBETOM (haKyJIbTeTa

(mporokon YueHoro coera ¢pakynpreraNe ot . 201 r.
Opno6peHa Ha 3acelaHUU METOJUYECKON KOMUCCHH (PaKyIbTeTa

OPOTOKOJI MeToAnYeckoi komuccuu pakynpretaNe ot . .20 T
Opno6pena Ha 3acenanuu oOecnieunBaromen kadenpsl

npotokoni Ne ot . .20 r. /

(D. 1.0. 3a6. kagedpou) (TToonucy)

Ha 20 /20 y4eOHBIN TOJ

YTBEpXkKJAECHA Y YEHBIM COBETOM (paKyJIbTeTa

(mporokon Yuenoro coera ¢akynpreraNe ot . 201 T.
Opno6peHa Ha 3acelaHUU METOJUYECKON KOMUCCUH (PaKyIbTeTa

OPOTOKOJI MeToAnYeckol komuccuu akynmpretaNe ot . .20 T
Onobpena Ha 3acegaHuu obecrieunBarolel kadeapsl

npotokoi Ne ot . .20 T. /

(@. U.0. 3a6. kagedpour) (Iloonucs)
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1 lleab TUCHUIIAHBI.

Ilenvio  uzyuenus  Oucyunaunvt  «BbluucnuTeNnbHas ~— MaTeMaTUKa»  SIBISAETCS
(dopMHpOBaHHE MaTEMAaTUYECKOH KOMIIETEHTHOCTH, OCHOBAaHHON Ha M3YYEHUU U MPUMEHEHUHU
METOMOB BBIYMCIMTEIBHON MAaTEeMAaTUKU K MCCIEJOBAHUIO M peaju3alMd  Pa3INdHbIX
MaTeMaTHYECKUX MOJIeIel Ha OCHOBE aJrOPUTMH3AINH U IIPOTPAMMHUPOBAHHUS.

B xozne nzyuenust tucumIuivHel 0yaer chopMUpoBaHa KOMIIETEHIIMS

OIIK-1 (CrocoOeH MpUMEHSTh €CTECTBCHHOHAYYHBIC W OOIICHH)KCHEPHBbIC 3HAHUS, METO/IbI
MaTeMaTHYECKOro aHaju3a W MOJEIMPOBAHUSA, TEOPETUYECKOIO U SKCIEPUMEHTAIbHOIO
UCCIIeIOBaHMsI B TPOGECCHOHAILHOMN JIeATEIIbHOCTH).

1.1 ®opmupyembie KOMIETEHIIUH

Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITETSHITUU

HaumenoBanue Buja Haumenosanue Koz 1 Ha3BaHMe KOMIIETCHIIUU
KOMIIETEHIIUU KaTeropuu (rpymbl)
KOMIIETEHIIN

Oo6menpodeccnoHambHast OIIK-1 - Cnocoben

IIPHUMCHATH

CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)KeHepHI>Ie
3HaHMHA, MCETO/JBbI MaTeMaTH4YICCKOI'O
aHaJIu3a u MOACIIUPOBAHUA,
TCOPCTUYICCKOTO M OSBKCICPHUMCHTAJIBHOI'O
HCCIICOOBaHUA B HpO(beCCHOHaHLHOﬁ
JACATCIIBHOCTH

1.2 UaaukaTopbl 10CTHKEHHUSI KOMIIeTeHIHii

Tabnuua 2 — MHAMKaTOphl JOCTHKEHHsI KOMIETEHIMH, (hOpMUpyeMble TUCIUIUIMHON

Kon u HazBanue Nuaukatopel JOCTHKEHUS JvcuuniamHbl 1 IPaKkTHKH,
KOMIIETEHIINHT kommnereHuu no OITOIT (dhopMupyroIIHEe KOMIETSHIIUIO
OIIOII
OIIK-1 (Crocoben | OIIK 1.1. Ilpumensier b1.0.08 Maremaruka,
IIPUMEHSATH (usnyecKkne 3aKOHBI U b1.0.11 Teopus BeposiTHOCTEH U
€CTECTBEHHOHAYyYHBIE n | [OJOXKEHNA MaTeMaTU4YeCKas CTaTUCTHKA,
OOIIIenH)KEHEPHBbIE 3HAHUA, OOIIETEXHUYECKHIX b1.0.12 quckperHas MaTemMaTHka,
METOBI  Maremaruyeckoro | AMCHHUILIAH JULT b1.0.13 BeruncnurenbHas
aHanu3a U Mojenuposadus, | MOACTHPOBAHMA IPURIANHBIX | \jarepmaTuka,
TEOPETUUECKOTO u| HHPOPMALMOHHBIX b1.0.14 ®usuxka,
AKCIEPUMEHTAIBHOTO Tponeccon b1.0.21 Maremaruueckoe u
OIIK 1.2 ITpumeHsieT METOABI
HccIea0BaHus B " . MMUTALMOHHOE MOJIETMPOBaHUE
npo¢eCcCuoHATBHON BPICILICH 1 AHCKPETHON SKOHOMHUYECKUX MTPOIIECCOB
MaTEeMaTUKH IS ’
JeSITeIIBHOCTH). MOJIEMPOBAHIS TPHKIATHBIX b2.0.04(IT1n) penaumnmnomuast
1 HHOOPMAIMOHHBIX HPaKkTHKa,
IIPOLIECCOB b3 lNocynapcTBeHHas UTOroBas
OIIK 1.3 Ilpumensier meTonpl | aTTeCTANNA,
TEOPUM BEPOSATHOCTH H b3.01(/1) BeimyckHas
MaTeMaTHYECKOM CTATUCTUKK | KBaTu(UKalnOHHAas padboTa
JUTSI MOJISTTUPOBAHMS

4




Kox u HasBanue
KOMIICTCHIINN

NHaukaTopbl TOCTHKEHUS
koMmrereuruu mo OITOIT

JIMCIMITIMHBI ¥ TPAKTHKH,
(dhopMupyrOIIHE KOMIIETCHIIHIO
OI1O0IT

NPUKIIaTHBIX 1
MH(POPMAIIMOHHBIX
IPOLIECCOB

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

Ta6mmma 3 — 3HaHus, yMEHUs, HaBBIKH, (POPMUPYEMbIe AUCITUTUTMHON

Ko n nassanue

Nuaukaropel JOCTUKEHUS

3uanusi, yMmenusi, HaBeIkU (3YB),

KOMIICTCHITHH KOMIICTCHIIHH, (dbopMupyeMbIe TUCIUTUTMHOM
3aKpeIUICHHbBIC 3a
JUCLIUILTUHON
OIIK-1 (Croco6en | OIIK 1.1. ITpumensier 3HaTh:
MPUMEHSTh (usuyecKne 3aKOHBI U OCHOBHBIC (DAKTBI, KOHIICTIIIUHN U
€CTECTBEHHOHAy4Hble U | [TOJOXKCHUA IPUHLUIIBI BBIYUCIUTEIBHON
0OIIenHKEHEPHBIC OOIIETEXHUYECKUX MaTEMaTUKU.
3HAHUS, Mero/pl | AUCHUIUINH JUTA VYmers:
MaTeMaTHYeCKOro MOZCINPOBAHUS IPaMOTHO T10JIb30BAThCS A3BIKOM
aHaIn3a p | MPHKJIAHBIX 1 BBIYUCIIUTEIILHOU MaTeMaTHKH;
MO/ICJIUPOBAHUS, ﬁgggggiﬁHOHHHX CTPOTO JI0Ka3bIBATh MATEMATUICCKHE
;Ie(gﬁzn/mecxoro M| oMK 1.2 Tpumensier YTBEPIKICHHSI 1/13“06J1acm
PUMEHTAIBHOTO METOIH BhICIIEH B BBIYMCITUTEIILHOW MaTeMaTHKH,
uccienoBanus B | TuCKpeTHO# MaTeMATHKH BBIJICIISAS TJIABHBIC CMBICJIOBBIC aCIICKThI
npodeCCUOHATLHON JUTS MOJIETUPOBAHHS B JIOKa3aTelIbCTBAX;
JeSITeIIBHOCTH). NPUKIIATHBIX 1 peliaTh KOHKPETHBIC 3a7a4 U3 00J1acTh

WH(POPMAIIMOHHBIX
IPOLIECCOB

OIIK 1.3 Ilpumensier
METObI TEOPUHU
BEPOSITHOCTH U
MaTeMaTH4eCKOil
CTaTUCTHKH IS
MO/JICIUPOBAHUS
MPUKIIATHBIX |
MH(pOPMAaIMOHHBIX
MPOIIECCOB

cBoel mpodeccruoHaTbHON
JIEATEIIbHOCTHU C UCIIOJIb30BAHUEM
BBIYMCIIMTEIILHOW MaTEMATHKH;
BBIOUPATh U IPUMEHSITh
MaTeMaTU4YECKUE METObI U METObI
MOJICIMPOBAHUS, HEOOXOIUMBIE TS
pelIeHUsI TTOCTABJICHHBIX 3a/1a4.
Bnagers:

- CIOCOOHOCTHIO pa3pabaTeiBaTh U

peoOpa3oBHIBATH MaTeMaTUYECKUE
MOJIENU SIBJICHUH, MPOLIECCOB M CHCTEM
c LEJIbIO ux s dexTuBHON
IporpaMMHO-aNapaTHON peanu3anuu
u IPUMEHEHHS B HayYHBIX
UCCIIeIOBaHMSX, MIPOEKTHON
NeSITeTbHOCTH, yIIpaBJICHUN
TEXHOJIOTUYECKUMH, COLIMATIbHBIMU
CHCTEMaMH




2 OO0béM M TPYTO0EMKOCTH IUCHUIIUHBI 10 BUAAM YUeOHBIX 3aHATHIH. DopMBbI

NPOMEKYTOYHOM aTTeCTANMH.

Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUIIINHBI IO BUJIaM yUeOHBIX 3aHITHIA

OO6m1ast TpyI0EMKOCTh M BHJIBI y4€OHOM pabOTHI 11O
JTUCIUILTAHE, POBOIUMBIC B Pa3HBIX (opMax

O06BéM vacoB o Gpopmam

oOy4eHus

(0100]0)

0390

300

1 O6miast TpyJ0€MKOCTh AUCITUTLTHHBI

108

2 KonraktHas paboTa 00ydJarmuxcs ¢ npenogaBateieM (1o
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)

12

AynuropHas pabora (Bcero):

12

B TOM 4HUCJIC:

JIEKIIUHA

[ep}

IMPAKTUYCCKUC 3aHATUSA, CCMUHAPBI

MIPAKTUKYMBI

nabopaTopHbBIe pabOTHI

B MHTEPAKTUBHOU hopme

B JICKTPOHHOU (hopMme

Bueaynuropnas pabota (Bcero):

92

B TOM YHUCJIC, MHAUBUAYAJIbHAA pa60Ta O6yanOH_II/IXC${ C
IpernoaaBaTcjIcM

MOITOTOBKA KYPCOBOM pabOTHI/KOHTaKTHas paboTa

IpyNIoBas, UHAUBUAYAIbHASI KOHCYJIbTALUS U UHbBIE BUJIbI
y4eOHOM JesTeNbHOCTH, TPEyCMAaTPUBAIOLINE TPYIIIOBYIO
WA UHAWBUAYAIbHYIO paboTy 00yJaromuxcs ¢
PEIoaBaTeIeM)

92

TBOpYecKas pabora (dcce)

3 CamocTrosTenpHas pabota oOyuaronuxcst (BCero)

92

4 TIpomexxyTo4Hast arTecTalus 00y4Jaronerocs

3ader ¢ OIEHKOH

3. Y4eOHO-TeMaTHYeCKUH IVIAH U COAEPKAHUE IHCIMILIMHBI.

3.1 YueOHO-TeMATHUYECKUI IIJIAH

Tabnuna 5 - YueOHo-TeMaTnyecKkuil Iiad 04Hoi Gpopmbl 00yueHus

Ob6mas | TpynoeMKoCTh 3aHsATHI (4ac.) dopma
TpyRoé | O®O 300 TEKYIIETOo
MKOCTb Ay,Z[I/ITOPH Ayﬂpn‘()p KOHTPOJIA U
\E Pa3entl 1 TEMBI JUCIUILINHEI (60620 H. POMEXKYT
= IO 3aHATUAM uac.) 3aHATUSA CPC 3aHATUSA CPC OYHOM
= JeK | Op JIeK | mp aTTecTaluu
qm) aKT II. aKT ycreBacMo
Z CTH
Kype 2
| | UncjieHHBIE METOIbI 26 1 1 24 | UnguBumy
ajaredpsbl albHOE
MeTobI pereHus 6 6 | 3amauue
HEJIMHENHBIX YPaBHEHUI
MeTto/1bl pelIeHns CUCTEM 6 6
JUHEHHBIX anreOpandecKux




P%HCHBI U TEMBI AUCLUIIIINHBI
110 3aHATHAM

OOmasa
TpyaoE
MKOCTh
(6ceco
yac.)

TpynoemkocTh 3aHATHI (4Yac.)

(0]0]0) 300

AynutopH Aynurtop
H.
3aHSTHS 3aHSTUS

CPC

JeK1 | 1mp JeK | mp
aKT . | aKT

CPC

®dopma
TEKYLIETro
KOHTPOJIA U
POMEXKYT
OYHOM
aTTecTalyu
yCcIeBaeMo
CTH

5 Ne Hegenu /o

5=

c 2

ypaBHEHUH. TOYHBIE METOMBI.

MeTo/b1 pelieHus: CUCTEM
JMHEWHBIX aJareOpandecKux
ypaBHeHUH. [TpubikeHHbIe
METOBI.

Meton Herotona
(kacaTenbHBIX) pelIeHUs
CUCTEM HETTMHEIHBIX
ypaBHEHUI

Teopusi npudIMKeHUH

26

22

WuTtepnonupoBanue GpyHkuui

-
-

[TpubmmxeHne TabIMIHBIX
byHKIMI MeToaOoM
HAUMEHBIIIUX KBAJPAaTOB

10

NupuBuny
allbHOE
3a7aHIE

MeTo/1bl HauTy4ILIEero
PUOJIIKEHUS.

YucaenHoe
nuddepeHIUPOBAHNE U
HHTEIPUPOBaHHE

26

22

YucneHnHoe
muddepeHIpoBaHne

YucneHHoe MHTErpUPOBaHHUE.
Dopmylia IPSIMOYTOJIbHUKOB

NupuBuny
allbHOE
3a7aHIE

YucneHHOe UHTETPUPOBAHUE.
DopMyIsl Tpaneuuu,
Cumricona.

10

YuciieHHbIE METObI
peneHnsi 00bIKHOBEHHBIX
audPepeHunAIBHBIX
YPaBHEHUI U YPABHEHHUI ¢
YACTHBIMHU NPOU3BOIHBIMU

26

24

OOBIKHOBEHHBIE
muddepeHIManbHbIe
ypaBHeHus. 3anadya Komm.

YucreHHbIe METO/IbI peleHHs
nuddepeHITaTbHBIX
YpaBHEHUM.

YpaBHEHHUS C YACTHBIMU
MIPOU3BOTHBIMU

1 408910%0:9%010%
albHOE
3a7aHIe

UucneHHoe MHTErpupOBaHE
TuddepeHIaIbHbIX

YpaBHEHUH B YaCTHBIX




O6mas | TpynoeMKOCTh 3aHSTHI (Jac.) dopma
Tpyno¢ | O®O 300 TEKyIIEero
MKOCTb | AynutopH Ayautop KOHTpPOJIA U
\E Pa3nessl 1 TEMBbl JTUCITUTIIINHEI (606)20 . H. IIPOMEXYT
< |10 3aHATUAM Hac. 3aHITUA 3aHATUSI OYHOH
°:)( JeKIl | Ip CPC JeK | Tp CPC aTTecTalyu
2 aKT m. | aKr ycrieBaeMo
2 CTH
Kype 2
MIPOU3BOIHBIX, HAYAJIbHBIE U
KpaeBbIE YCIOBUSI.
[TpomexyTouHas aTTecTalus - 4 3auer ¢
OLICHKOH
NTOI'O no cemectpy 108 6 6 92

3.2. Conepxanue 3aHATHI 110 BUIaM Y4eOHO# padoThI

Tabmuma 6 — ConepkaHue TUCITUTUTHHBI

No
/a

HaumenoBanue paznena,
TE€MbI JUCIUIUINHBI

ConeprxkaHue 3aHATUS

Kype 2

Cooepoicanue 1eKYuoOHHO20 Kypca

1

UncjieHHBbIE METOABI AJTe0phl

11

Meroas! perenus
HEJIMHENHBIX YPABHEHUN.

Henunelinbie ypaBHeHus. OTaeineHUE KOpHEH YpaBHEHHS.
[TpubinxkeHHOe BBIYMCICHUE KOPHS yYpaBHEHMS C 33aJaHHOMN
TOYHOCTBIO METOJIOM IIOJIOBUHHOTO AeiieHus. [IpakTudeckas
CXeMa BBIYUCIICHUS NPUOJMIKEHHOTO 3HAYeHHs] KOpHS
YpaBHEHUs C 33JaHHOM TOYHOCTBIO METOJOM IIPOCTOM
urtepanuu. Meron HberoroHa  pellleHHs — HEIMHEWHBIX
ypaBHeHu. CucTeMbl IMHEWHBIX ypaBHeHUH. Meton ["aycca
(cxema enuHCTBeHHOro jeneHus). IlomHble MeTpuueckue
mpocTpaHcTBa. TeopemMa O CKHUMAIOMIMX OTOOPAKEHUSX B
[IOJIHOM METPUYECKOM IPOCTPAHCTBE U €€ CIEICTBHUS.
[IpumeHeHre TeopeMbl O CKMMAIOIIUX OTOOpPAKEHUSX MpPH
pPELICHUU CUCTEMBI JTUHEHHBIX YPAaBHEHUMN: METOJ IPOCTHIX
utepauuil. Meroa 3eiinens. [IpakTuueckue cxembl pelICHUs
Ha [IK. Cucrembl HenuHelHBIX ypaBHeHUH. [IpakTnueckoe
nmpuMeHeHne Meroaa HprooToHa s CUCTEMBI  JIBYX
HEJIMHENHBIX YPaBHEHHM C JBYMs HEU3BECTHBIMH C
ucnonb3zoBanuem [1K.

Teopusi npudIMKeHNH

2.1

NHuTepnonupoBanue
byHKIHIA.

MeTo bl HanTy4Iero
MPUOIKEHNUS.

ITocTpoeHrne HMHTEPNOSIMMOHHOIO MHOroujeHa Jlarpanxka
s pyHKIOUM, 3amaHHoN Tabmwuimeit. OreHka MOTrpelnrHOCTH
uHTepronupoBanust 1mo ¢opmyne Jlarpanxka. OpraHuzarus
PY4HBIX BbluMCIeHUN 1o ¢opmyne Jlarpanka. Beruncnenue
pa3ielieHHbIX pa3HocTed. [lepBblil M BTOPOHM MHOTOYJIEHBI

HeroToHa. [IpakTHueckas OILICHKA MOrPEIIHOCTH
MHTEpHOIMpoBaHus 1o ¢opmynam HproToHa. YiuioTHeHue
Ta0IHIL GyHKIHA. JuckpeTHbII BapHaHT

CPCAHCKBAAPATHICCKUX HpI/I6J'II/I)KCHI/II7L Hepeonpe;[eneHHaﬂ

8




Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/Tl | TEMBI TUCUIUTIIHBI
cucTeMa JMHEHHBIX ypaBHeHUH. [loHsTHE 00 OmpeneneHUn
napaMeTpoB  (DYHKIHMOHAIBHOH  3aBUCUMOCTH.  MeToj
HaUMEHbIIUX  KBajaparoB. [lonstue 00 omnpeaeneHUun
napaMeTpoB  (QYHKIMOHAJIBHON  3aBUCUMOCTH.  Merton
HAaUMEHBIIUX KBajapaTtoB. JluHelHas u  KBagpaTUyHas
perpeccuu.
3 Yuciaennoe nuddepeHuMpoBaHue 1 HHTEITPUPOBaHUe
3.1 | Uucnennoe YucnenHoe b depeHInpoBaHue Ha OCHOBE
nuddepeHIpoBaHHE. UHTEPIOSIMOHHBIX (hopmyn Jlarpanxka, Heiorona. Meron
YucnenHoe HeomnpeaeneHHbIx kodhduuuenton. Ilorpemnocts dopmyn
WHTETPUPOBAHUE. gyrcnenHoro muddepennupoBanus. KsaapatypHas ¢opmyna
npsmoyroyibHuKkoB. ®opmynsl Herotona — Korteca. Meton
HeompeaeneHHbpIX  Kodpduuuentos. @DopMmyna Tpameuui.
®opmyna Cumncona. Ksanmparypuas ¢opmyna I[aycca.
[TorpentHoCcTh YUCIEHHOTO UHTETPUPOBAHUS.
4 YuciieHHbIe MeTObI pellleHUs1 00bIKHOBEHHBIX TH(depeHINATbHBIX YPABHEHU U
YPaBHEHHUIi ¢ YACTHBIMM NPOU3BOAHBIMHU
4.1 | OOBIKHOBEHHBIE Uucnennsle MeTOAbl  pemieHus 3amaun  Komwm  jans
muddepeHranbHbIe OOBIKHOBEHHBIX UG GepeHIINaTbHbBIX ypaBHEHUH. MeTox
ypaBHeHus. 3anaya Komm. | Diinepa. Meron Ditnepa — Komu.
HucneHHble METOIBI Uucnenuble  meToApl  pemieHud  3amaud  Komm — juis
pelieHus OOBIKHOBEHHBIX Au(depeHnanbHbplX ypaBHEHU. Meton
Qg depeHIraTbHBIX Pynre — Kyrra. Mmuoromarossie Meroasl. YwucieHHOe
ypaBHEHUH. uHTErpupoBanue nuddepeHIanbHbIX ypaBHEHU B YaCTHBIX
MPOU3BOJHBIX, HAuyaJbHBIE W KpaeBble YCJIOBUA. MeTon
KOHEYHbIX  pa3HocTed.  UucleHHOe  UHTErpUpOBaHUE

Qg epeHnaIbHbpIX YpaBHEHHH B YaCTHBIX IMPOW3BOIHBIX,
HayaJlbHbIE M Kpaesble YyciaoBusa. Meron cerok. Meron
KOHEUYHBIX Pa3HOCTEH PEIICHHs] YPAaBHEHHU JJUIMITHYECKOTO
U 1apa0oJIMYeCKOro THUIIOB.

Coodeporcanue npakmudeckux 3ausamull

1

YucineHHbIe METOAbI AJre0pbl

11

Pemenve HenMHENHBIX
YPaBHEHUM.

[TpuOnm>keHHOEe BBIUMCIIEHHE KOPHS YpaBHEHUS C 3a/laHHOM
TOYHOCTBIO METOIOM IIOJIOBUHHOIO JejieHus. MeTos mpocTon

UTEpaliy YHUCICHHOTO pELICHHsS YPAaBHEHUW. Y CIIOBHS
CXOJIMMOCTH UTEpaLMOHHOU [IOCJIEI0BATEILHOCTH.
[IpakTueckre  cxXxeMbl  BBIYMCICHUS  HPUOIMKEHHOTO

3HAYEHUs KOPHs YPABHEHMS C 3aJJaHHOM TOYHOCTBIO METOJIOM
npocto  urepanuu.  CXOOAUMOCTh W YCTOWYMBOCTH
YHUCJICHHOI'O METOa.

Pemienne cucrembl JTUHEWHBIX ypaBHEHHU meToaoMm [aycca
(cxemMa €IMHCTBEHHOTO JICJICHUS) C MCIOJIb30BAaHHEM TaOJIHII
Excel.

Pemienne cucteMbl JTMHENHBIX YPaBHEHH METOJIOM MPOCTOU
uteparuu ¢ ucnonb3oBanueM [IK. Meron 3eitnens.
[IpakTuueckue cxemsl pemenus Ha [1K.

IIpakTnueckoe nmpumeHeHne Merona HproToOHaA i1 cCUCTEMBI
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Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

ypaBHeHus. 3anava Komm.
Uucnennoe
MHTETpUPOBaHUE
muddepeHIranbHbIX
YPaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX, HAYAJIbHBIE
U KpaeBbl€ yCIOBUS.

/Tl | TEMBI TUCUIUTIIHBI
JIBYX HEIMHEHHBIX YPaBHEHHH C JBYMS HEU3BECTHBIMH C
ucnonb3zoBanueM [1K.
2 Teopusi npudIMKeHNH
2.1 | Yucnennas WNHuTepnonsuuonHblii MHOTOWICH Jlarpamxka mis (QyHKIuH,
MHTEPIIOJISILIMSL. 3aJJaHHOU TabIHIIEH. Onenka MOTPEIIHOCTH
MeTo/1bl Hauy4IlIero uHTepnosmpoBanuss 1o Qopmyne Jlarpamxka. IlepBwiii u
NpUOIMKEHUS BTOpOM MHorowieHsl Herotona. Ilpaktuyeckas oneHka
MOTPEIIHOCTH MHTepIonupoBanus mo ¢opmymnam HeroToHa.
Cy6tabynupoBanue HyHKIUH.
[TonstTe 00 ompenesneHuy NapaMeTpoB (YHKIHMOHAIBHOM
3aBUCUMOCTH. MeTo/1 HAMMEHBIINX KBAJPATOB.
3 Yuciaennoe nuddepeHuMpoBaHue 1 HHTEITPUPOBaHUe
3.1 | Yucnennoe YucienHoe muddepeHnrpoBanme Ha OCHOBE
muddepeHIpoBaHue. UHTEPHOISIMUOHHBIX (popmyn Jlarpanxa, Hetorona. Metox
YucneHnHoe HeomnpeaeneHHbIX kodd¢unuentos. [lorpemnocts Gopmyn u
HUHTErPUPOBAHUE. KBanparypuass ¢opMyna mnpsMOYrojJbHUKOB. DopMyIibl
Hrrotona — Koreca. MeTton HEOTpeaeIeHHBIX
KO3 PHUIIMEHTOB YHCICHHOTO qU(PepeHIIMPOBAHUS
®opmyna Tpanenui. ®opmyna Cummncona. KanpaTypHas
dbopmyna l"aycca. [TorpemnocTe YUCIIEHHOTO
WHTETPUPOBAHUSL.
4 YuciieHHbIe MeTObI pellieHUs 00BbIKHOBEHHBIX AU depeHINATbHBIX YPABHEHUH U
YPaBHeHMIi ¢ YACTHBIMM IIPOU3BOAHBIMH
4.1 | OOBIKHOBEHHBIE Uucnennble  MeTOABl  pemieHus  3amadun  Komm st
muddepeHnraIbHbIC OOBIKHOBEHHBIX Au(depeHnanbHbIX ypaBHEeHU. Mertox

Oiinepa. Mertog Ditnepa — Komn.

YucneHnnsle METOABI pemieHus 3agaun Komm st
0OBIKHOBEHHBIX U epeHInalbHbIX ypaBHEHUH. MeToa
Pynre — Kyrra. MHOromaroBsie METOBI.

Yucnennoe WHTEIrPUPOBAHHE g depeHInaIbHbIX
YPaBHEHUH B YacCTHBIX MPOM3BOAHBIX, HAYAJIBHBIE U KPAeBbIC
yCJIOBHS. MeTO1 KOHEYHBIX PA3HOCTEMN.

Yucnennoe UHTETPUPOBAHUE nuddepeHnnanbHbIX
YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX, HAYAJIbHBIE U KpPaeBble
ycioBus. Mertox cerok. Meron KOHEYHBIX pa3HOCTEH
pellleHuss ypaBHEHHUH SJUIMITUYECKOT0 M MapaboIMuecKoro
THUIIOB.

[TpomeskyTouHas aTTecTalus — 3auem ¢ OYeHKOouU

4 Tlopsiiok OLEHMBAHHUS YyCIeBaeMOCTH W C(POPMHPOBAHHOCTH KOMIIETEHIIUH
o0y4aromerocs B TeKyuiei H IPOMeKyTOYHOM aTTeCTALIUH.

I[J'IH MOJIOKUTEILHON OILIEHKH IIO0 pe3yjibTaTaM OCBOCHUA JITUCHUIIJIMHBI 06yqafomeMyc;1
HCO6XOI[I/IMO BBITIOJIHUTH BCC YCTAHOBJICHHBIC BHUIbI yqe6H0171 pa6OTLI. OI_IGHKa PE3YyJIbTATOB

paboTsl oOydatomierocst B 6amiax (mo Bujgam) 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)
Texymas 80 JIekmoHHbBIE 2 dasuna mocemeHnue 1 0-12
yueOHas pabota 3aHATUA JCKIIMOHHOT'O 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(ITocemenue (6 3ansTHII)
3aHATHUH 110 [Ipaktuyeckue (6 | 2 6anna - mocenienue 1 12 -18
pacluCcaHuIo U 3aHATHH). IPAKTHYECKOTO 3aHATHUS
BBITIOJIHECHUE 3 6as1a — nmocenieHue 1 3aHATHS
3aJIaHUi ) Y CYIIECCTBEHHBIN BKJIaJl HA
3aHSITHH B pabOTY BCEH TPYIIIIHI,
NunuBunyansaeie | 3a oqno Unja. 3aganue: 32-40
3aganus (4 8 6as10B (BeImONTHEHO 51 - 65%
3a/1aHM) 3a/IaHHH )
9 6as10B (BBITOTHEHO 66 - 85%
3a/IaHHH )
10 6an10B (BeIIIOTHEHO 86 -
100% 3amanmii)
Pedepar 10 6a/10B — HanTMCaHue 10
pedepata
HToro no texkyuieii padore B cemecTpe 44 - 80
[TpomexxyTounas 20 Bomnpocs! k 3auety | 10 6a/10B (MoporoBoe 10-20
aTTecTanus Tecr 3HAuCHUE)
(3auer) 20 6an10B (MaKCUMaJIBLHOE
3HAYCHHE)
HToro no npomMeKyTO4HOM aTTeCTAlMH (324eT C OLIEHKOI) 20
OaioB

CymMmapHasi olleHKa 10 M CUMILIMHE:

CymMma 6au1oB Tekylel 1 nmpoMexxyTouHoit arrecranuu: 50 — 100 6.

HabGpanHnble 6anbl epeBosATCS B TPAJUIIMOHHBIE OIIEHKH M0 CIEIYIOIIEH HIKae:
— 86 1 00JIee — KOTIUYHON,
— 70-85— «xoporioy;
—51-69 — «y10BIETBOPUTEILHOY;
— 50 1 MeHee — «HEeYTOBIICTBOPUTEIHHOY.

5 YyeOHo-MeTOaAMYECKOE 00ecTeYeHne TUCIHILINHEI.

5.1 YueOnas suTeparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. baxsanos, H. C. Yucnernsie MeTo bl [DneKTpoHHBIN pecypce] : yueOHnoe nocodue / H. C.
baxsanos, H. I1. XKuakos, I'. M. KoGenbkoB. — DNeKTpOHHBIE TEKCTOBBIC JTaHHBIE. -

Mocksa:

JlaGopaTopus

3HAHU,

2015. - 639c.-Pexum

http://e.lanbook.com/books/element.php?pll id=70767

JI0CTYyTIa

2. YucneHHble MeTOABI [DIEKTPOHHBIN pecypc] VUeOHUK ¥ TMPAKTUKYM ISt
akanemuueckoro OakamaBpuara / Y. I'. [lupymos [u ap.] ; mox pen. V. I'. I[lupymoBa. —
5-e u3n., mepepad. u oM. — DIEKTPOHHBIE TEKCTOBBIE JaHHbIE. - MockBa : FOpaiit,
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http://e.lanbook.com/books/element.php?pl1_id=70767

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

JonmosiHuTeIbHAS YUeOHAsI JIMTEpaTypa

1. Boaxkos, E. A. Uucnennsie MeTobl [ DneKTpoHHBIN pecypce] : yueOnuk / E. A. BoikoB. —
DJNeKTpoHHBbIE TeKcToBbIe aaHHbIe. - CaHkT-IlerepOypr: Jlanb, 2008. - 256 c. - Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=54

2. Komuenona, H. B. BeruncnuTenbHast MaTeMaTHKa B IpUMepax U 3a1avax [ DIeKTpOHHBIH
pecypc]: yuebnoe mocobue / H. B. Komuenoma, M. A. MapoH. — DIeKTpOHHbIE
TekcToBble AaHHble. - Caskt-IlerepOypr : Jlawp, 2009. - 368 c. - Pexum nocryna:
http://e.lanbook.com/books/element.php?pll id=198

3. Jlamuuk, M. I1. Ynucnennsie meronsl [Tekct] : yuebHoe mocobme mnst By3oB / M. IL.
Jlamuuk, M. U. Parynuna E. K. Xennep ; nox pen. M. I1. Jlanuuka. - U3a. 5-¢ ; crep. -
MockBa : Akanemust, 2009. - 384 c.

4. Cpouko, B. A. Uucnennsle Meroanl. Kypc neknuii [DneKTpoHHBIN pecypc] : ydeOHOe
nocobue / B. A. Cpouko. — DneKTpoHHbIE TEKCTOBbIe aaHHbIE. - CaHkT-IleTepOypr :
JIanp, 2010. - 208 c. —

Pexxum nmocryna: http://e.lanbook.com/books/element.php?pll_id=378

5.2 MaTepHaJH)HO-TeXHI/IquKoe H IMporpaMmmMHoe o0ecrneueHue AUCHUII/IMHBI.

Y4eOHble 3aHIATHS IO AUCIHUIUINHE TPOBOAATCS B yueOHbIX ayautopusx HOU Keml'Y:

Beruncnurensaas |216 AyauTopusi METOJMKHM MaTeMaTudeckoro pasBuThs u|654027, KemepoBckas obnacth

MaTeMaTHKa o0yueHus MaTeMaTHUKe. VYuebnas ayautopusi|- Kysbacc, r. HoBoky3sHeuk,
(MynpTUMenuitHAs) AT TPOBEICHUS: np-kt  Ilmonepckuit, .13,
- 3aHATHUH JEKLIMOHHOTO THIIA; nom.1

- 3aHATHH CEMUHAPCKOTO (IIPAKTHYECKOI'0) TUIIA.

- TEKYLIEro KOHTPOJIS M IPOMEKYTOYHON aTTeCTallH
CriermanusupoBadHas (y4eOHass) MeOenb: IOCKa MENoBas,
kadeapa, CTOJbI, CTYIbS.

OOopynoBaHue I TPE3CHTALMU y4eOHOro MaTepuana:
CTallMOHAPHOE -  JOCKa  HWHTEpaKTHBHAs, KOMIbIOTED
NpernoiaBares, IPOeKTop, aKyCTHUECKAst CUCTEMa, IKPaH.
Hcnons3yemoe mporpamMmHoe obecneuenune: MSWindows
(MicrosoftlmaginePremium 3 year mo CyOJHIIEH3UOHHOMY
noroBopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBoOOIHO pacrmpocTpaHsieMoe o),
aatuBupycHoe [10 ESET EndpointSecurity, munensust NeEAV -
0267348511 mo 30.12.2022 r1.;MozillaFirefox (cBoOomHO
pacrpocTpaHsieMoe [10), GoogleChrome (cBoOOIHO
pacnpoctpansemoe I10), Opera (cBOGOAHO pacnpocTpaHseMoe
I10), FoxitReader (cBoOGomHO pacmpoctpansemoe [10),

WinDjView (cBoOOIHO pacnpocTpaHseMoe I10),
Slnnexc.Bpaysep (oTeyecTBEHHOE CBOOOHO pacipocTpaHsIeMoe
110).

WuTepner ¢ obecnieuennem nocrymna B OM1OC.

5.3 CoBpemenHbIe npodeccuoHaIbHbIe 6a3bl JAHHBIX M MH(POPMALIMOHHBIE CIPABOYHbIE
CUCTEMBI.
Hepeuens CIIB/l u UCC no qaucuuminae
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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

1. OGmepoccuiickuii MaTeMaTHYECKUil mopTa (MH(OpMAIIOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Wndopmarmonnas cuctema «EanHoe 0KHO JOCTyIa K 00pa30oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

6 NHble cBe1eHHus U (MJIH) MATEPHATBI.

6.1. IIpuMepHbIe TeMbl MHCbMEHHBIX YUeOHBIX PadoT
TeMbl HHIUBUAYAJIBbHBIX 3aJaHUN

1. UnauBuayanabHoe 3agaHue Nel: UnciieHHbIe MeTObI AJITe0pbI.
Temsbr: 1.1 Meton "aycca pemieHuss cucTeM JIMHEHHBIX YpaBHEHUU (CXeMa €JIMHCTBEHHOTO
JICTICHUS).
1.2 MeTtoa npocToii utepanuu (s CUCTEM JTUHEHHBIX YpaBHEHU ).
1.3 Meropn 3eiinens.
1.4  Otnenenue KopHel HEMUHEIHOTO ypaBHEHUs. ['paduueckoe oTaeneHne KOpHeu.
1.5 MeToq MNOJOBUHHOIO J€J€HUS. YCJIOBHE OKOHYAaHUs IIpolecca JEJIeHUs IpU
3aJJaHHOM JOMYCTUMOMN MOTPEUTHOCTH.
1.6 Metox npocToii uTepanuu (Ui HEIMHEHHBIX YPaBHEHU ).
1.7 Meton HproToHa (KacaTenbHBIX ).

Bapuaur (o0pa3en):

3ananue 1.

1) OtnenuTh KOpHU 33JJaHHOTO YPABHECHHUSI:

a) rpadUYECKH;

0) ¢ ucronp3oBanuem [1K.

2) C noMoIbI0 MUKPOKAIBKYISTOPA BEIYUCIUTH OJIMH KOPEHb YPABHEHUS C TOYHOCTHIO
£=1073, WCIIONB3YS] METOJI MPOCTOU UTEpaIUH.

3) CoctaBuTh IporpamMmy Juisi BeraucieHus ¢ nmomoibio [1K Bcex kopHeit 3a1anHoro
YpaBHEHUS METOAOM MOJOBUHHOTO JEJIEHUS C TOYHOCThIO & = 107,

4) CoctaBuTh IpOrpamMmy JjIsl yTOYHEHUST OJTHOTO U3 KOPHEH ypaBHEHUS METOIOM

HproToHa ¢ ToyHocThio & =107%.
2
COSX — (x —1) =0;
3amanue 2.

v u —4
PenmTh cucTeMy JIMHEWHBIX ypaBHEHUH ¢ ToYHOCThIO & =107 pasnmuunbiMu
crocoboamu:

a) meromom [Taycca (IO cxeMe €IMHCTBEHHOTO JCNIECHHS) C MPHUMEHEHHEM
MHKPOKAJIBKYJISATOPA;

b) wmeromom mpocTtoit ureparuu Ha I1K;

c) wmetonom 3eiiaens Ha [TK.

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

3amanue3.
) 9 —4
Peruth cucTeMy HEeJIMHEHHBIX ypaBHEHHU MeTo1oM HproToHa ¢ Toynocteio € =107
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sin(x+y)—-1,6x=0,
X' +y? =1
2. WnauBuayanabHoe 3agaHue Ne2: Teopusi npudinKeHHii.
TeMmpr:

2.1  3apmavya uHTEPHOIMPOBAHUS TAOTMUHON (PYHKIUH.
2.2 NutepnonaiuonHbiii MHOTOU IEH Jlarpanxa.

2.3 TaOmuIel KOHEYHBIX PA3HOCTEH.
24 IlepBblii HHTEPNOJSIIMOHHBIA MHOTOWIEH HploTOHA.
2.5 Bropoi1 uaTepnonsauuonHslii MHOrouaeH HeroToHa.
2.6 Cy06TabynupoBaHue GyHKIIHA.
2.7 MeTo1 HaUMEHBIINX KBAJpPaTOB.
2.8 Jlunetinas perpeccus.
2.9 KBanparuunas perpeccus.
BapuanTt (00pa3sen):
3ajanue 1.

1) Ilo 3amanHO¥ TabyHIle 3HAYCHUN (PYHKIIMH COCTABUTH (OPMYITY HHTEPIIOJISIIIHOHHOTO
mHorouineHa Jlarpanxa. [Toctpouts ero rpaduk U OTMETUTH HA HEM Y3JIOBBIC TOUKH.

X -1 0 3

y -3 5 2

3ajganue 2.
I[To 3amanHO# Tabnuie 3Ha4eHUH (HYHKIUU TOCTPOUTH METOJIOM HAaMMEHBIINX KBAJAPaTOB

JUHENHYIO U KBaPATUYHYIO PETPECCUH C UCIIOJIb30BAHUEM:!
1) kanpKynaTopa;
2) [IK.

CpaBHI/ITI) BCJIIMYMHBI 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

3. NuauBuayaibHoe  3agaHue  Ne3: Yucaennoe  audepeHumpoBaHue U
HHTEerpUpPOBaHMe.
TeMsr:

3.1 UucnenHoe au@QepeHunpoBaHUE HAa OCHOBE WHTEPHOJSLHUOHHON (OpMYyIIbI
Jlarpanxa.

3.2 UucnenHoe au@@epeHurpoBaHUE HAa OCHOBE WHTEPHOJSLMOHHON (OpMYyIIbI
HproroHa.

3.3 [TorpermHOCTh YHCICHHOTO MU HEPEHITPOBAHNS.

3.4 Meton HeomnpeneaeHHbIX Ko (pHUIIHEeHTOB.

35 YucnenHoe wuHTerpupoBanue. KsanparypHas ¢opmyna mpsMOYTOJIbHHKOB.
[TorpemrHOCTh YMCIIEHHOTO UHTETPUPOBAHHS.

3.6 ®dopmyna Tpaneruii. [lorpenrHOCTh YUCIICHHOTO HHTETPHPOBAHHUS.

3.7 ®opmyna Cumicona. [TorpemtHocTh YMCIEHHOTO UHTETPUPOBAHMSL.

Bapuaur (006pasen):
3amanue 1.

BEIUKHCINTE C MOMOIIBIO KaJIbKYJISITOpa 3HAYCHUC HpOHSBO,Z[HOﬁ (I)YHKI_II/II/I, 3aJIaHHOM
Ta6J'II/ILIHO, HCIOJIb3YA:
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1) unTepnonsunonHyto Gopmyny Jlarpanxka, OleHUTh TOTPEIIHOCTh METO/I;
2) UHTEPNOISILMOHHYIO0 popMyny Hbl0TOHA, OLEHUTH MOTPEIIHOCTh METO/IA.

HoMep dynryus «
sapuanma f(x) 0
1 sinx 0,60
3ajanue 2.

1) BBIYHMCIMTH C MOMOINBIO KaIbKYIATOPA MHTErpal 3adaHHoi QyHKImH mpu N=10
o ¢opmyre:
a) MPSIMOYTOJIbHUKOB;
0) Tpanenuii;
B) Cumricona.
[IpousBecTH OIIEHKY MOTPEIIHOCTH METOI0B HHTETPUPOBAHUS.
2) CocraBUTh MPOrpaMMy BBIUMCICHHSI MHTErpaja 3aJaHHOW (yHKUuU 1o dopmyne
Cumncona.

2,2
1,2 X

4. NupuBuayaiabHoe 3axanue Ned: UuciieHHble MeTOAbI pelleHUs] OOBIKHOBEHHBIX
nuddepeHINATBHBIX YPABHEHUI 1 YPABHEHUH ¢ YACTHBIMHU NPOU3BOJIHBIMH.
TeMsr:

4.1 UucnenHsle MeTo bl pemieHns quddepeHnanbHbeIX ypaBHeHH. Meroa Diinepa.

4.2 Meton Dinepa — Komu.

4.3 Merton Pynre — Kyrra.

4.4 YucneHHoe wuHTErpupoBanue AuQQepeHlnaIbHblX YpaBHEHUH B  YaCTHBIX
MIPOU3BOTHBIX, HAYAIBHBIC M KPAeBhIC YCIIOBUSI.

4.5 Merton cerok 1 3agaun Jupuxie.

4.6 MeTton ceTok [uisl ypaBHEHHMsI TapaboInyecKoro TUIIA.

Bapuaur (o0pasen):
3ananue 1.
Pemmts 3agauy Komm mist muddepenmmansroro ypasuenust Yy = f (X, y) Ha orpeske

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

1) meronom Diinepa:
a) Ha KaJIbKYJISITOPE;
6) na I1K;
B) MOCTPOUTH TpaduK UHTETPAIILHON KPUBOIA;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKYJISITOPE;
0) mocTpouTh rpauk UHTErpaIbHONW KPUBOIL;
3) metogom Pynre — Kyrra Ha I1K.
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H
omep f(x, y) A b c h
eapuarma
1 1-sin(0, 75x — y) + ). 0 1 0 0,2
x+1
3amanue 2.

DIlpumensis MeTon KOHEYHBIX pa3HOCTEM, HAWTH pemieHue 3agaun Jupuxie ais

o%u

o°u

ypaBHenus Jlamiaca ? + == O B xBagpare ABCD c sepmmunamu A(0;0), B(0;1), C(1;1),
X

D(1;0) ¢ marom h:é .

KpaeBbie yciioBus npuBeieHbl B Ta0nile BAPHAHTOB.

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

6.2 IIpuMepHbIe BONPOCHI U 3a/IaHKs / 3a]a4H JJ15l IPOMEKYTOUYHOM aTTecTAlMU

Ta6auna 8 - [IpumMepHbIe TeOpeTHYECKHE BOMPOCHI M MPAKTHYECKHE 321241 K 3a4eTy

Paznennl U TeMbl IIpumepHbIe [IpuMepHbIe NPpaKTHYECKHE 321a4H
TeopeTHYecKHe
BOINPOCHI
8 cemectp
1. YucneHHple METOIBI aIreOpBHl.
1.1 Metonpbl 1.0tneneHue KopHeu 1.0TaenuTh KOpHU 33JJaHHOTO ypaBHEHUS
peneHus HEJIMHEHHOT O rpauyecku:
HEJIMHENHBIX YpPaBHEHUS. COSY — ( X— 1)2 -0
YpaBHEHUN I'paduueckoe oTneneHue
KOpHEH. 2.C noMOIIbI0 MUKPOKAJIBKYJIATOPA

2.Meto/ MOJIOBUHHOTO
JelieHus. Y clIoBUe
OKOHYaHMS Ipolecca
JIeJIeHUs TPU 3aJaHHOU
JIOITYCTUMOM
MOTPEUTHOCTH.
3.Meton npocToit
urepanuu (A
HEJIMHEHHBIX
ypaBHEHUI).

BBIUUCJIUTE OAUH KOPCHb YPAaBHCHHUA C

-3
tognocThio € =107, ucnones3ys MeTox
IIPOCTOM UTEpALUH.
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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 crucTeMy JIMHEHHBIX YPABHEHUM 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.Pemnth cucteMy HEIMHEHHBIX 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
WHTEPNOJISAIIMOHHBII

MHoOrowieH HproroHa.
13.Cy6TalbynupoBaHue
GyHKIMIA.

14 MeTon HaMMEHBIINX
KBaJIpaToB.

15.JIunelinas perpeccus.
16.KBagparuunas

MHorowieHa Jlarpawxka. IlocTtpouts ero
Fpa(i)I/IK U OTMCTUTDH Ha HCM Y3JIOBBIC TOYKH.

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 METOJI0M 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 € MOMOIIBIO KAJIBKYISATOpa
3HAa4YEeHUE MPOU3BOJHOMN (PYHKINH, 3a]JaHHOM
TaOJIMYHO, UCTIOTB3YSI:

1) uaTepnionsuuonHyto popmyny Jlarpanxa,
OLICHUTH NOTPENTHOCTh METO/A;

2) uHTEepNOILUOHHYIO0 Gpopmyny HeloToHa,
OIIEHUTH NOTPENTHOCTh METOJIA.
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OCHOBE
MHTEPIOJIALIMOHHON
¢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.

MHTETPUPOBAHUSL. [IpousBecTH OIIEHKY MOTPEIIHOCTH METO/I0B

22.®opmyna Tpamenuil. | HHTETPUPOBAHUSI.

[Torpemnocts 21g ( X + z)dX'

YHCIICHHOTO lJ; X ’

MHTETPUPOBAHUSI. '

23.®opmyna Cumricona.

[TorpemHocTh

YHCIICHHOTO

WHTETPUPOBAHUS.

4. YucneHHbIE METOIBI
C YaCTHBIMHU MIPOU3BOJIH

bIMH

pemieHust OOBIKHOBEHHBIX TU((EepeHIIATbHBIX YPaBHEHUI U YpaBHEHHH

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.Pemmts 3anauy 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 depeHIMaTbHBIX
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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CocraBurens (n): Domuna A.B., nouent kap. MOMM

(pamunua, unuyuanst u dondcHocms npenodasamens (et))
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