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1 Leab AUCHMIIMHBI.

Ilenvto usyuenua Oucyunaunpl «YucieHHsle METOIBD» sBIsIETCS (popMUpOBaHUE
MaTeMaTUYeCKON KOMIIETEHTHOCTH, OCHOBAHHOM Ha W3yY€HWH U NPUMEHEHHWU METOJI0B
BBIYUCIUTEIFHOW MaTEeMAaTUKU K MCCIEAOBAHHIO M PEATM3AalMU PAa3IMYHBIX MaTEeMaTH4YeCKUX
MoJieJIeil Ha OCHOBE aJITOPUTMU3ALIMU U IPOTPAMMHUPOBAHUS.

B xoze n3ydenust AucUIiInHebl OyneT chopMupoBaHa KOMIETEHITUS:

IIK-3 (rotoB K opraHu3anui Yy4eOHO-HCCIICAOBATEIbCKOM, IPOCKTHOM, TBOPUYECKOU
NeSITeIBbHOCTH  O0ydamomuxcs B OpeaMeTHor  oOsmactum  "Marematuka" Ha  OCHOBE
MaTeMaTHYECKUX METOJOB U METOJIOB CMEKHBIX HAYYHBIX AUCLHUILINH).

1.1 ®opMupyembie KOMIETEHUNH

Tabmuna 1 - ®opMupyeMbie TUCITUTUIMHON KOMITCTSHITUU

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHMe KOMITETEHITNH
KOMIIETEHIINU KaTeropuu (TpyIisl)

KOMIIETEHIIUH
[Mpodeccrnonanshas [Mpodeccrnonansuas IMK-3 - roTroB K oOpraHu3amuud y4eOHO-

HCCIIEN0BATENLCKOM, MIPOCKTHOM,
TBOPUYECKOHN JEATEIBHOCTH OOYJarOIIUXCS
B IpeaMeTHor oOmactu "Maremaruka' Ha
OCHOBE MAaTEMaTHYECKUX METOAO0B H

MCTOJ0B CMCIKHBIX HAYUYHBIX JUCHUIIINH

1.2 UnaukaTtopbl JOCTHKEHHUS] KOMIIEeTEHIIU

Tabnua 2 — UHaukaTophl JOCTHKEHUS] KOMIIETEHUIUH, OpMUpYyEMble JUCIUILIMHON

Kon u Ha3sBanue
KOMIIETEHIINHU

WNHuKaTophl 1OCTUXKEHUS
koMmrrerenrnu mo OITOIT

JIMCUMIUIMHEI U IPAKTHUKH,
(dhopMupyOIIKe KOMIETEHIINIO
OITOIT

IIK-3 (roToB k
OpraHu3aluy yaeOHo-
HCCIIE0BATEIBCKOM,
IIPOEKTHOM, TBOPYECKOMN
e TeTbHOCTH
oOyJaromuxcs B
MpeAMETHOM 00acTu
"Maremaruka" Ha OCHOBE
MaTeMaTUYeCKUX METOJIOB 1
METO0B CMEXKHBIX
HayYHBIX JTUCIUTUIAH )

[IK 3.1 [Ipumenser
CHeUUaIbHbIE HAYYHbIE 3HAHUS
JUIsl OpraHu3aly y4eOHO-
TO3HABATEIILHOU, IIPOEKTHOM,
HCCIIEIOBATETBLCKOM
JeATENTbHOCTH YUYaIluXCsl TPy
00y4YeHUH MaTEMAaTHKE;

[IK 3.2 Wcnons3yer
MH(QOPMAIIIOHHBIE PECYPCHI
JUIsl OpraHu3aluu 1
yIpaBiieHus1 yueOHO-
TIO3HABATEIILHOU, IIPOEKTHOM,
HUCCIIEI0BATEILCKON
JIeATENTbHOCTH YUYaIluXCsl TPy
00y4YeHUH MaTeMaTHKE

b1.B.04 YucieHHble METOIEI
b1.B.06 Maremarnueckue
METO]Ibl 00pabOTKH PE3yIbTAaTOB
HAy4YHbIX HCCIIEIOBAHUN
b1.B./1B.01.01 Opranu3zanus
y4eOHO-HCCIIeI0BATENbCKON
JeSITeNIbHOCTH 00yYarouxcs npu
U3y4eHUU (HU3HKO-
MaTeMaTUYeCKUX TUCIUTIIINH
b1.B.JIB.01.02 Opranuzanus
MPOEKTHOM AEATETbHOCTH
00y4aromuXxcst MPU U3y4EeHUH
(hbU3MKO-MaTEMATHIECKUX
TUCIUTLTAH

b2.B.0I1(IT) IIpousBoacTBeHHas
npaktuka. [IpodunpHas mpakTuka
b3.02(M) Brimonnenue n
3alllUTa BBITYCKHOM
KBJIM(PUKAIIMOHHOM pabOThI




1.3 3nanus, ymenusi, HaBbIKU (3YB) no aucuuninne

Tabnuna 3 — 3Hanus, yMeHUsl, HaBbIKU, GOPMUPYEMBbIE AUCIUILIMHOM

Kox u HasBanue

I/IHI[I/IKaTopBI JOCTHIXKCHUA

3HaHus, ymMeHus, HaBbIkU (3YB),

HCCIIEIOBATENbCKOMH,
IIPOEKTHOM, TBOPYECKON
NeSITeNIbHOCTH
o0yJaromuxcs B
MpeIMETHOM 00JacTH
"Maremaruka" Ha
OCHOBE MaTeMaTUYECKUX
METOJIOB 1 METOJIOB
CMEKHBIX HAyYHBIX
JIACITUTLINH )

3HAHUS JJIs1 OpraHU3aN
yueOHO-TT03HABATEIIbHOM,
MPOEKTHOM,
HCCIIEI0BATEIbCKOU
JeATENbHOCTH yYaIUXCs IPU
00y4eHUN MATEMATHUKE;

[IK 3.2 Wcnons3yer
MH()OPMALTMOHHBIE PECYPChI
JUTSl OpraHU3alU 1
yIIpaBJICHUS y4eOHO-
MO3HABATEJILHOM, MPOSKTHOM,
HCCIIEI0BATEIBCKON
JeATENbHOCTH yYaIlUXCsl IPU
00y4YeHUHN MaTeMaTHKE

KOMITETCHIIUHT KOMIIETECHIIHH, (hopMUpyeMbIe TUCITUTUTMHON
3aKpeIUICHHbBIE 3a
JUCHUIUIMHOMN

IIK-3 (rotoB k [IK 3.1 Ilpumensier 3HaTh:

OpraHu3aIyy y4eOHO- CrelUaIbHbIC HAyYHbIE OCHOBHBI€ MOHATHUS U MPUKJIATHBIE

ACMEKTHI YMCICHHBIX METOI0B JJI
OpraHu3aly y4eOHBIX UCCIICIOBAHUI B
00/1aCTH MaTEMATHKU U
MaTeMaTU4eCKOr0 MOJICTUPOBAHMUS:
YMeTh:

pemaTh NpUKJIaJHbIe MATEMATUYECKUE
3a/1a4u, TPUMEHSS YUCIICHHBIC METO/IbI;
Brnanets:

METOaMHU paboThI c
UH(POPMALMOHHBIMUA PECYypCaMH, B TOM
4yuCIIe c KOMIIbIOTEPHBIMU
IporpaMmmamy, JUTS peueHus
OPUKIAAHBIX  33Ja4  YHUCIICHHBIMU
METOJIAMH

2 O0bEM M TPYI0EMKOCTH JUCHUILINHBI 110 BUAAM y4eOHbIX 3aHATHII. PopMbI
NMPOMEKYTOYHON aTTeCTALUM.

Tabmuia 4 — O0beM U TPYJO0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUSOHBIX 3aHITHI

. O0BEéM yacoB 1o Gpopmam
OO1w1ast TpyA0EMKOCTh U BUBI Y4eOHON pabOThI IO oGyucHus
JTMCIUTUIAHE, TPOBOIMMBIE B pa3HBIX (popmax OO 0300 300
1 O0miast TpyI0EMKOCTb JUCIUILIMHBI 180
2 KonTakTHas pabota 00y4arommxcs ¢ npernoaaBaresieM (1o 56
BHJIaM YUYeOHBIX 3aHSTHI) (BCEro)
AynuropHas padota (Bcero): 56
B TOM YHUCIIE:
JICKITUH 28
MPAKTUYECKHE 3aHATHI, CEMUHAPbI 28
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTUBHOU hopme 14
B 2JICKTPOHHOU (hopme
BueayautopHas pabora (Bcero): 88
B TOM YHCIIe, THAUBHyalIbHAsl paboTa 00y4aroIuXCs C
Ipero/iaBaTesieM
MOJITOTOBKA KYPCOBOM pabOThI/KOHTAKTHas paboTa
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rpyIIOBas, UHIUBUIyaIbHAs! KOHCYJIBTAINS U UHBIE BUJIbI
y4eOHOM e TeIbHOCTH, MTPelyCcMaTpUBaloue TPYIIOBYIO
WJTU MHAUBUIYAJIbHYIO0 pab0Ty 00y4aronuxcs ¢

npernojanaresem)

88

TBOpUeckasi paboTta (3cce)

3 CamocTosTenbHas pabota o0ydaromuxcs (BCero)

88

4 TIpomexxyTo4Hasl aTTecTalusi 00y4Jarouerocs

36 ’Kx3aMeH

3. YueOHO-TeMaTHYeCKHUi IJIAH U COlep:KaHue JUCHUILINHBI.
3.1 YuyeOHO-TeMAaTHYECKHII IIJIaH

Tabnuua 5 - YyeOHO-TeMaTH4eCKUi TIaH OYHOHM (hOpMBI 00yUEHHS

O6mas | TpymoeMKOCTh 3aHITHI (4ac.) dopma
Tpynoe | O®O 3®0 TEKYILETo
MKOCTb | AyJUTOpH Aynautop KOHTpOJIA U
\E Pa3jienbl U TEMBI UCHUIUIMHBL | (6C€20 . H. MIPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUA CPC 3aHATUSL CPC OYHOM
= JEKL | Imp JIeK | 1p aTTecTaluy
2 aKT . | aKkT yCIIEBAEMO
2 CTH
Cemectp 8
1 | UYncjaeHHBIE METOABI 40 8 8 24 1205010%0:1%910%
ajnreopbl aJbHOE

24 | Teopus MOrpenIHOCTEN. 10 2 2 6 3aJlaHue
Meroas! pemenus
HEJIMHEHUHBIX YPAaBHEHUMN

25 | MeToibl peleHus CUCTeM 10 2 2 6
JUHENWHBIX adredpanyecKux
ypaBHEHUH. TOYHBIE METOMBI.

26 | Metopbl pelieHns CUCTEM 10 2 2 6
JMHENHBIX aIredpanyecKux
ypaBHeHUH. [IpubnmkeHHbIe
METO/IbI.

27 | Meron Herotona 10 2 2 6
(kacaTenbHBIX) peIICHUS
CUCTEM HEITMHENHBIX
YpaBHEHUU

II | Teopust npudanKeHn i 32 6 6 20 ‘ 105910%0:1%910%

29 | UHTepnonaupoBaHue QGyHKIHUMI 12 2 2 8 anbHOE

30 | [Ipubnmxenne TaOIUIHBIX 10 2 2 6 3a/1aHue
byHKIUI METOAOM
HAaUMEHBIINX KBAJPaTOB

31 | MeToapl HauTydIlero 10 2 2 6
IpUOIMKEHUS.

III | YucaenHoe 32 6 6 20 1405910%0:1%910%
nupdepenuupoBanme u alpHOE
HHTETPUPOBaHHE 3a/aHue

32 | YucnenHoe 12 2 2 8
JuddepeHpoBaHue

33 | UucneHHOe HHTETPUPOBAHME. 10 2 2 6




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyno€ | OPO 300 TEKYLIErO
MKOCTB | AyIUTOpH Aynautop KOHTPOJIA U
E Pa3nensl U TEMBI OUCIHUAILINHEI ( 6ceco . H. IIPOMEXKYT
= 10 3aHATUAM uac.) 3aHATHUSA cpC [33HAMA | - OYHOU
= JICKIT | TIp JIeK | Tp arTecTaluuu
2 aKT m. | akrt ycIeBaeMo
= CTH

Cemectp 8
Dopmyia NpSIMOYTOJbHUKOB

34 | YucneHHOE UHTETPUPOBAHUE. 10 2 2 6
DopmyJibl Tpamneuui,

Cumrnicona.

IV | UnciaeHHble MEeTOILI 40 8 8 24 NunuBuny
penieHusi 00bLIKHOBEHHBIX albHOE
nuddepeHTAATBHBIX 3aJIaHuE
YPaBHEHHUI U YPABHEHHUII ¢
YACTHBIMU NPOU3BOIHBIMU

35 | OGBIKHOBEHHBIE 10 2 2 6
Qg epeHIaIbHbIe
ypaBHeHus. 3agada Komu.

36 | UucneHHbIe METO/IbI PEIIEHUS 10 2 2 6
nuddepeHIaTbHBIX
YPaBHEHUH.

37 | YpaBHEHUS C YACTHBIMU 10 2 2 6
MIPOU3BOHBIMH

38 | UucieHHoe HHTETPpUPOBAHUE 10 2 2 6
T depeHIMaTbHBIX
YpaBHEHUH B YACTHBIX
MIPOU3BOIHBIX, HAYAJIbHBIE U
KpaeBbI€ YCIIOBHSL.

[TpoMexyTouHas aTTecTalus - 36 JK3aMeH

HNTOI'O no cemectpy 180 28 | 28 | 88

3.2. CopepxaHue 3aHATHI IO BUAAM Y4eOHOH padoThI

Tabnuma 6 — ConepxaHue AUCIUTUIMHBI

/1

HaumenoBanue pa3aciia,
TEMBI JUCITUITIIMHBI

CopaeprxaHue 3aHATUS

Cemectp 8

Cooeporcanue 1eKyuoHH020 Kypca

1

UmncsieHHbIE MeTOAbI AJre0pbl

1.1

Teopus norpemHocTei.
Meroas! pemenus
HEJIMHEUHBIX YPaBHEHUN

[Tpubmmkennpie uncna. I[lonstue morpermrHoctu. JleicTBus
HaJ| TPUOIMKEHHBIMHU YncliaMy. [orpentHoCTH BBIUHCIECHUH.
Hctounuku morpemHocTeid. AOCONOTHAS U OTHOCHTEIbHAs
MOTPEIIHOCTH. BepHble 3HAKHW, CBSI3b KOJHWYECTBA BEPHBIX
3HAKOB M OTHOCHUTENBHOM  morpemHoctd. [IpaBuna
OKPYIJICHUS Y MOTPEMTHOCTh OKPYTJICHHUS.

Henunelinble ypaBHenus. OtTnaeneHue KOpHEH ypaBHEHUSI.
[TpubimkeHHOe BBIYUCIICHUE KOPHS YpPaBHEHHUS C 3aJaHHOMN
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI
TOYHOCTBHKO METOJOM IIOJIOBUHHOTO neneHus. [Ipaktuueckas
CcXeMa BBIYUCIIEHMS NPUOIMIKEHHOTO 3HAYeHHs] KOPHS
YpPaBHEHHUS C 3aJaHHOW TOYHOCTBIO METOAOM IPOCTOM
urepauru. Meron  HplooToHa  pemieHusT — HEJITMHEWHBIX
YPaBHEHUM.

1.2 | Meroasl pemenns cucteM | CucreMbl JTUHEWHBIX ypaBHeHUU. Meton ['aycca (cxema
JIMHENHBIX €IMHCTBEHHOTO JICJICHMUS).
anredpanvecKux
ypaBHeHUH. ToUHBIE
METOJIBI.

1.3 | Meroasl pemienus cuctem | [lomuble  MeTpuueckwe  MpoOCTpaHcTBa.  leopema O
JIMHENHBIX CKUMAIOIIUX OTOOpaXEHUSIX B IOJHOM METPUYECKOM
anredpanvyecKux IPOCTpPAaHCTBE M ee cieAcTBus. llpuMeHeHue TeopeMbl o
YPaBHEHHUH. CKUMAIOIIUX  OTOOPAKEHMSIX HpPU  PELICHUH CUCTEMBI
[TpuGnmxeHHbIE METOABI. | TUHEWHBIX YpaBHEHHWH: METOJ TMPOCTHIX HTepanuii. Merton

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

1.4 | Meron HeroTona Cucremsl HEJIMHENHBIX YpaBHEHUH. IIpakTueckoe
(xacaTenbHBIX) pelIeHUs npuMeHeHue Mmeroga HplooToHa Uit cCUCTEMBl  JIBYX
CUCTEM HEJIMHENHBIX HEJIMHEWHBIX yPaBHEHUH C JBYMs HEU3BECTHBIMH C
YpaBHEHUN ucnojip3oBanuem I1K.

2 Teopusi npudIMKeHN I

2.1 | UnTepnionupoBanue IlocTpoeHne HMHTEPIOSIIMOHHOIO MHorodjaeHa Jlarpanxka
byHKuMl g QyHKOMM, 3agaHHOM Tabsuueil. OneHka MOrpemHoCTH

UHTEpHonupoBanust 1no ¢opmyne Jlarpanxa. Opranuszanus
PYYHBIX BblUMCIIeHUH 1o ¢opmyne Jlarpanxka. Beruncienue
paszeneHHbIX pa3HocTed. IlepBblii M BTOPOHM MHOTOWICHBI
HerotoHna. [TpakTrueckas OLIEHKa MOTPEIIHOCTH
uHTepronupoBanust 1no ¢opmynam HeloToHa. YminotHeHue
TabIUL PYHKIHUH.

2.2 | Ipubnmxenne TabauyHbIX | JMCKpeTHBIN BapHaHT CPEIHEKBAIPATUUECKUX
GyHKIUI METOA0M npubmkenuid. IlepeonpeneneHHass cuctemMa JUHEHHBIX
HaWMEHBIINX KBaJIpaToOB ypaBHeHuid. Ilonstue 00 ompeaeneHUM  MapameTpoB

(YHKIMOHAIBHOM  3aBUCUMOCTH. MeTol  HaMMEHBIINX
KBaJIpaToB.

2.3 | Meroasl HaWTy4IlIEro [TonsiTue 00 ompeneneHnu napaMeTpoB (YHKIHMOHAIBLHOM

NPUOITHKEHHUS. 3aBHCUMOCTH. MeToJl HauMEHbIINX KBaapaToB. JInHelHas u
KBaJIpaTH4YHAasi PErPECCUU.

3 Yuciaennoe nuddepeHuMpoBaHue 1 HHTEITPUPOBaHUE

3.1 | Uucnennoe YucnenHoe muddepeHpoBanue Ha OCHOBE
nuddepeHpoBaHIe UHTEPNOISIIMOHHBIX (opmyn Jlarpanxka, Heiorona. Meroa

HeomnpezaeneHHbIX koddduuuenton. [lorpemHocts (opmyn
YHUCICHHOT0 ¢ depeHIIMPOBAHUSI.

3.2 | UucnenHoe KBangparypHas ¢opmyna mnpsMOYroibHUKOB. DOpMyIbI
WHTETPUPOBAHMUE. HeroTona - Koreca. Meron HEOIIPEEIEHHBIX
dopmyna KO3 PHUIIHEHTOB.

PSIMOYTOJIbHUKOB

3.3 | UucnenHoe @opmyna Tpaneunid. dopmyna Cumncona. KsagparypHas

VHTETPUPOBAHUE. dbopmyia l"aycca. [TorpemHocTh YUCJIEHHOTO




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
@opMyiisl Tpanenun, UHTETPUPOBAHMUSL.
CumrncoHa.

4 YucieHHbIe MeTOAbI pellleHHs] 00BIKHOBEHHBIX U ¢epeHInATbHBIX YPABHEHHUH 1

YPABHEHHI ¢ YACTHBIMM NPOM3BOAHBIMH

4.1 | OOBIKHOBEHHBIE Uucnenuble  MeToAbl  pemieHus 3amaud  Komwm — ajist
muddepeHnranbHbIe OOBIKHOBEHHBIX UG depeHIINaIbHbIX ypaBHEHUH. MeTox
ypaBHeHus. 3anaya Kommu. | Ditnepa. Meron Ditnepa — Komu.

4.2 | YncneHHbIE METObI YucneHnHble METOIBI pelieHus 3anaun Komm s
peuieHus O0OBIKHOBEHHBIX U epeHInalbHbIX ypaBHEHUNH. MeToa
Qg depeHIraIbHbIX Pynre — Kyrra. MHOrOmaroBsie METO/BbI.
YpaBHEHUH.

4.3 | YpaBHEHUS C YaCTHBIMU YucnenHoe HUHTETPUPOBaHUE Qg depeHIraIbHBIX
MIPOU3BOIHBIMHU YPaBHEHUN B YACTHBIX NPOU3BOJHBIX, HAUYAJIbHBIE U KPacBbIC

ycinoBHs. MeTo1 KOHEYHBIX Pa3HOCTEM.

4.4 | Yucnennoe Yucnennoe MHTETrPUPOBAHUE nuddepeHnnaIbHbIX
UHTErpUPOBaHUE YpaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHbIE U KPaeBble
b depeHInaTbHBIX ycinoBus. Merton cerok. Meronq KOHEUHBIX pa3HOCTEH

YPaBHEHUI B YaCTHBIX
MIPOU3BOJHBIX, HAYAJIbHbBIE
Y KpaeBbI€ YCIOBUS.

pellleHus] YpaBHEHUH SJUIMITUYECKOrO0 M MapaboIMyuecKoro
THUIIOB.

Cooepoicanue npakmuueckux 3aHsamuil

YncjieHHBbIE METOABI AJTe0phl

1.1

Teopus norpeniHocTei.
Otnenenune KopHel
ypaBHeHus. Pemenue
HEJIMHEUHBIX YPaBHEHUN.

[TpuGmmxennple uyncna. Ilonstue morpemHocTd. JlercTBus
HaJ MPUOTMKEHHBIMU YnciaaMu. [1orpemHocTy BBIYUCIECHUH.
Hctounuku norpemHocteld. AOCONIOTHAas U OTHOCHUTEIbHAs
MOrPEIIHOCTH. BepHble 3HAKM, CBI3b KOJWYECTBA BEPHBIX
3HAKOB M OTHOCUTEIBHOM  morpemHoctd. [IpaBuna
OKPYIJIEHUS U MOTPEMIHOCTh OKPYTJICHHUS.

[TpuOnm>keHHOEe BBIUMCIIEHHE KOPHS ypaBHEHHUS C 3a/laHHOM
TOYHOCTBIO METOIOM IIOJIOBUHHOIO JejieHus. MeToy rmpocTon

UTEpaliy YHUCICHHOIO pEIICHHUs YpPaBHEHUW. Y CIOBHS
CXOJIMMOCTHU UTEPaALMOHHOU [IOCJIEI0BATEIbHOCTH.
[IpakTueckre  cXeMbl  BBIYMCICHUS  HPUOIMIKEHHOTO

3HAYEHUs KOPHs YPABHEHMS C 3aJaHHOM TOYHOCTBIO METOJIOM
npocto  ureparuu.  CXOOUMOCTh U YCTOWYHUBOCTH
YUCJIEHHOI'O0 METO/A.

1.2 | Meroas! pemienus cucteM | Pemenue cucremsl JTMHEHHBIX ypaBHeHM Meronom ['aycca
JIMHENHBIX (cxeMa eMHCTBEHHOTO JIEJICHUS) C MCIIOIB30BAHHEM TaOJIHII
anreOpandecKux Excel.

YpaBHEHUM.

1.3 | Meroas! pemienus cucreM | Pemenue cucrteMsl TMHEWHBIX YPaBHEHUN METOAOM IPOCTOU
JIMHENHBIX urepaumu ¢ ucnosb3zoBannem [IK.  Merton 3eiiaens.
anreOpandecKux ITpakTnueckue cxemsl pemreHus Ha [1K.

YpaBHEHUM.
[TpubinKeHHbIe METOMBI.
1.4 | Meton Herotona [IpakTnueckoe npumeHeHne mMeroga HeOTOHA Uil CUCTEMBI

(kKacaTenbHBIX) PEIICHUS
CHUCTEM HEJMHEUHBIX

JIBYX HEJIWHEHWHBIX YPAaBHEHUW C JBYMsI HEHU3BECTHBIMHU C
ucnoabp3osadueM I1K.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
ypaBHEHUH
2 Teopusi npudINKeHN I
2.1 | Yucnennas WNHuTepnonsuuonHpiii MHOTOWICH Jlarpamka mis (QyHKIuH,
MHTEPIIOJISILIMSL. 3aJJaHHOU TabIHIIeH. Onenka MOTPEIIHOCTH
Anrebpanyeckuii uHTepnosmpoBanus mo ¢opmyne Jlarpamxka. IlepBeiii u
VHTEPIOJIALIMOHHBIN BTOpOM MHorowieHsl Hprorona. IIpakTtuyeckas oLeHka
MHOTO4JIeH: popMma MOTPEIIHOCTH MHTepIoiMpoBanus no ¢opmynam HerotoHa.
Jlarpanska u HproToHa. Cy0rabynupoBanue QyHKIHUIA.
2.2 | Ilpubmmxkenue Tabnuuabix | [lonsTue 00 ompeneneHuH mnapameTpoB (PYHKIIMOHAIBHOM
(byHKIMN METOI0M 3aBUCUMOCTH. MeTo/1 HAMMEHBIINX KBAJPATOB.
HaVMEHbIINX KBaJApPaTOB
2.3 | Meroasl HaUIy4Iero JIvnHeiHas U KBaJipaTH4HAs PErPECCHUMU.
MIPUOJTMIKCHHUSI.
3 Yuciaennoe nuddepeHuupoOBaHNEe U HHTETPUPOBAHME
3.1 | Uucnennoe YucneHnnoe g depeHIIMPOBAHKE Ha OCHOBE
muddepeHpoBaHme UHTEpNOISIIMOHHBIX (opmyn Jlarpanxka, Heiorona. Meton
HeonpeneneHHbx kKo3dduuuenton. IlorpemHocts Gopmyn
YUCJICHHOTO U] depeHITMPOBaHMS
3.2 | YucnenHoe KBanparypHas ¢opmymna mnpsSMOyrodbHHKOB. DOpMyIbI
WHTETPUPOBAHUE. HeroTona — Koreca. Meron HEONpeIeJICHHBIX
®opmyna K03 pHIIIEeHTOB
PSIMOYTOJIbHUKOB
3.3 | YucnenHnoe @®opmyna Tpanenui. ®opmyna Cumincona. KanpaTtypHas
UHTETPUPOBAHUE. bopmyna I'aycca. [TorpemHocTs YHCIIEHHOTO
@opMyIIsl Tpanenuin, VHTETPUPOBAHMUS.
CumrncoHa.
4 YucaeHHbIe MeTOAbI pellIecHUs 00BIKHOBEHHBIX TH((epeHINATbHBIX YPABHECHHUH 1
YPABHEHMIi ¢ YACTHBIMM IIPOM3BOAHBIMH
4.1 | OOBIKHOBEHHEIE Uucnennsle MeTOAbl  pemeHus 3agaun  Komm  and
g depeHnraIbHbIe OOBIKHOBEHHBIX AU(QepeHnanbHbIX ypaBHEeHU. Merton
ypaBHeHus. 3agada Komm. | Oiinepa. Meroa Oitniepa — Komn.
4.2 | YucneHHble METOILI UucneHHble METOIBI peleHus 3anaun Komm s
peleHus OOBIKHOBEHHBIX JU(PepeHIINaIbHbIX YpaBHEHUNH. MeTo
g depeHInaTbHBIX Pynre — Kyrra. MHOTOImIaropsie METO/bl.
YPaBHEHHUH.
4.3 | YpaBHEHHUS C YaCTHBIMU Yucnennoe WHTETrPUPOBAHHE g depeHInaIbHbIX
IIPOU3BOIHBIMH YPaBHEHUH B YaCTHBIX IMPOM3BOIHBIX, HAYAJIbHBIE U KPAEBBIE
yCI0BUsI. MeTO/1 KOHEYHBIX Pa3HOCTEN.
4.4 | Yucnennoe YucnenHoe UHTETPUPOBAHUE Qg depeHInatbHbIX
HMHTETpUPOBaHUE YpaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HaYaJIbHbIE U KpaeBbIe
Qg depeHIaIbHbIX ycioBuss. Merog cerok. MeTos KOHEUHBIX pa3HOCTEN

YpPaBHEHUH B YaCTHBIX
MIPOU3BOJAHBIX, HAYAJIbHBIC
Y KpaeBbI€ YCIOBUS.

pellleHus YpaBHEHUH SJUIMITUYECKOr0 U MapaboIMyecKoro
THUIIOB.

HpOMC)KYTOQHaH aTTCCTallvA — OK3AMEH




4 Tlopsaxok OLEHMBAHHUSI YCIEBAaeMOCTH W C(POPMHUPOBAHHOCTH KOMIIETCHIIUH
o0y4arouierocsi B TeKyuei u mpoMe;KyTO4HOM aTTecTalum.

I[J'ISI MMOJIOKUTEILHON OIIEHKU IIO pe3yjabTaTaM OCBOCHHUA OUCHUILIMHBI

oOyyJaroriemycst

HEOOXOJJMMO BBHITIOJTHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOUW paboThl. OleHKa pe3yibTaToB
paboTsl oOy4aromierocst B 6ayiax (1mo Bujam) mpuBeacHa B Tabmuie 7.

Tabnuua 7 - bamibHO-pedTHHTOBasI OIICHKA Pe3yIbTATOB YUeOHOH pabOoThl 00yJaromuXxcs Mo

Busiam (BPC)
Yyeonas Cymma Buawl n OneHka B aTTecTallNu Baabl
pat6ora (Buabl) | 0as10B pe3yabTaThl a7
y4eOHOi padoThl HeJleJb)
Texymas 80 JIeKIInOHHEBIE 1 6ann nocemenue 1 0-14
yueOHast pabota 3aHATHUS JICKIIMOHHOTO 3aHATHUS
B ceMecTpe (KOHCIIEKT)
(ITocemenue (14 3ansTHiI)
3aHATUH 1O [Ipaktuueckue (14 | 1 6ana - nocemenue 1 14 -42
pacrucanuio u 3aHATUR). MPAKTUYECKOTO 3aHSATHUS
BBINIOJIHEHHE 3 0aJsu1a — noceuienue 1 3anarTus
3a/1aHui) Y CYLIECTBEHHBIN BKJIaJ Ha

3aHSITHH B pabOTy BCE TPYMIIbI,

WnnuBunyansusle | 3a onno Una. 3ananue: 16-24
3amanus (4 4 6anaa (BeimoaHeHo 51 - 65%
3aJ1aHus) 3a/1aHui)
5 6as10B (BeIONTHEHO 66 - 85%
3a/1aHui)
6 6as10B (BBIMOTHEHO 86 -
100% 3amanmuii)
HToro no rexkyuei padore B cemecTpe 30 - 80
[TpomexyTouHas 20 Bompocsr k 10 6ann0B (moporosoe 10-20
aTTecTanus 9K3aMEHy 3Ha4YeHue)
(3auer) Tecr 20 6an510B (MaKCUMaIbHOE
3HAYCHHE)
HToro no npomMesKyro4uHoi arrecranum (3K3aMeHy) 20
6ayu10B

CymMapHasi olleHKa 10 JMCUHMILIMHE:

Cymma 6amioB Teky1elt 1 npoMexxyTodHoit arrecraruu: 50 — 100 6.

HabGpanHnble 6anibl epeBosATCS B TPAJUIIMOHHBIE OIIEHKH 10 CIEIYIOIIEeH IIKae:
— 86 u 0oJee — OTIUYHO;
— 70-85— «xopo1oy;
— 51-69 — «y1OBIETBOPUTEIILHOY;
— 50 1 MeHee — «HEYOBJIETBOPUTEIBHO.

5 MarepuajibHO-TeXHUYECKOE, IPOrPAaMMHOE U Y4eOHO-MeTOIuYecKoe odecneyeHne

AUCHHUITIIMHBI

5.1 YueOnas auTeparypa
OcHoBHas yueOHas auTepaTypa
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1.

2.

baxsanos, H. C. Uucnennbsie MeToabl [ DIEKTPOHHBIN pecypc] : yuedHoe mocodue / H. C.
baxsanos, H. I1. XKuakos, I'. M. KoGenbkoB. — DIEeKTpOHHBIE TEKCTOBBIC JTAHHBIC. -
MockBa:  Jlaboparopust ~ 3Hanuii, 2015. - 639c.-Pexxum  nocryna
http://e.lanbook.com/books/element.php?pll _i1d=70767

UncneHHble METOABI [DNEKTpOHHBIM pecypc| : YYEOHHK U TPAKTHKYM  JUIS
akagemuueckoro OakamaBpuara / Y. I'. [lupymos [u ap.] ; mox pea. Y. I'. [TupymoBa. —
5-e u3n., mepepad. u oM. — DIIEKTPOHHBIE TEKCTOBBIE JaHHBIE. - MockBa : FOpaiit,
2017. - 421 c. - Pexxum noctyma: https://biblio-online.ru/book/43F523F2-5AD9-448D-
AS8FF-212707F6A238

JlonosHUTeIbHASA y4eOHas JUTepaTypa

1.

3.

4.

Bonkos, E. A. UucineHnnsie MeTObI [ DNIeKTpOHHBIN pecypc] : yuebnuk / E. A. BonkoB. —
DJeKTpOoHHBIE TeKCcTOBbIE AaHHbIe. - CaHkT-IlerepOypr: Jlans, 2008. - 256 c. - Pexum
noctyma: http://e.lanbook.com/books/element.php?pll _id=54

Komuenosa, H. B. BeiuncnurenbHast MaTeMaTuka B IpUMepax U 3ajadax [DJeKTPOHHBIN
pecypc]: yue6Hoe mocobue / H. B. Komuenoa, M. A. MapoH. — DneKTpoHHbIE
TekcToBble AaHHble. - Cankt-IlerepOypr : Jlawp, 2009. - 368 c. - Pexum nocryna:
http://e.lanbook.com/books/element.php?pll _1d=198

Jlammuuk, M. I1. Ynucnennsie meronsl [Tekcr] : yueOHOe mocoOue mist By3oB / M. II.
Jlamuuk, M. W. Parynuna E. K. Xennep ; nog pen. M. Il. Jlanuuka. - U3n. 5-e ; crep. -
MockBa : Akagemust, 2009. - 384 c.

Cpouko, B. A. Uucnennsie metonsl. Kype nekuuii [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 NIporpaMmmMHoe¢ odecrneyeHue AUCHHUIIIMHBI

Y4eOHble 3aHATHS 110 AUCHUILUIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU KemI'V:

YucneHHsle
METOIBI

216 Aymutopuss METOOWKH MATEMaTHYECKOTO pa3BUTHUS W OOyYeHHs
MaremMaTtuke YdeOHas ayquTOpHs Ul NPOBEACHHS 3aHATHH JIEKIHOHHOTO
TUIA, CEMHHApCKOro (NMPakTUYECKOro) THMA, Uil TPYNIOBBIX U
WHIIUBUYAIBHBIX KOHCYJbTAIMH, TEKYIIET0 KOHTPOJS W MPOMEXYTOYHOM
aTTecTanuu

Crnenmanm3upoBaHHas (yaeOHas1) MeOelb: JTOCKa MeJoBasi, Kadeapa, CTOIBL,
CTYJIbsI

OGopynoBanue sl [pe3CHTAIlMM  y4eOHOro  Marepuana:  J10cKa
HWHTEpPAKTHUBHAA, KOMIIBIOTECp MperoaaBarejid € MOHHUTOPOM, MPOCKTOP,
aKyCTHYeCKasi CUCTEMa, SKpPaH

Hcnons3dyemoe mnporpamMmHoe obecrneueHue: MS Windows (Microsoft
Imagine Premium 3 year no cyonunensnonHomy gorosopy Ne 1212/KMP ot
12.12.2018 . mo 12.12.2021 r.), LibreOffice (cBobomHO pacmpocTpaHsieMoe
I10), amtuBupycnoe IO ESET Endpoint Security, numensus NeEAV-
0267348511 mo  30.12.2022 r.; Mozilla Firefox (cBoOOmHO
pacmpocrpansiemoe [10), Google Chrome (cBoOojgHO pacmpocTpaHsemoe
I10), Opera (cBoboano pacnpoctpansemoe I10), Foxit Reader (cBoGoxHo
pacnpoctpansemoe 110), WinDjView (cBobomHo pacnpoctpansemoe I10),
SAunexc.bpaysep (oteuecTBeHHOE CBOOOAHO pacmpocTtpansemoe 110).
WuTepreT ¢ obecnieuenneM aoctyna B SUOC

654027, KemepoBckas
obmacte - Kysbace, T.
HoBoky3Henk, Ip-KT
ITuonepckuid, n.13,
nom.1

5.3 CoBpemeHnHble npogeccHoHaNbHbIe 0a3bI JAHHBIX 1 HHPOPMALIMOHHBbIE CIIPABOYHbIEC

CUCTEMBI.

Ilepeuens CIIB/l u UCC no aucummninne
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http://e.lanbook.com/books/element.php?pl1_id=70767
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. OOmepoccuiickuii MaTeMaTH4ecKuii moprai (MHPOpPMAaLlMOHHAS CHCTEMA) -
http://www.mathnet.ru/

2. Nudopmanuonnas cucrema «EquHoe OKHO oCcTymna K 00pa3oBaTeIbHBIM pecypcam -
http://www.window.edu.ru.

6 Unble cBeenns U (WJIM) MaTepPUAJIbI.

6.1. IIpumepHbIe TeMbI NMCbMEHHBIX Y4eOHBIX Pa0doT
TeMbl HHIUBUAYAJIBbHBIX 3aJaHUN

1. UnauBuayaabHoe 3aganue Nel: UnciieHHbIEe METOAbI AJIre0pbl.
Temsbr: 1.1 Meton I'aycca perieHusi cucteM JUHEHHBIX YpaBHEHHM (CXeMa €AMHCTBEHHOIO
JICTICHUS ).
1.2 Merton npocToii urepanuu (AJi1 CUCTEM JTUHEWHBIX YPaBHEHUN).
1.3 Merton 3eiinens.
1.4 Otnenenue KOpHEW HEMTMHEHHOTO ypaBHeHU. [ paduueckoe oTaeneHne KopHei.
1.5 MeTo TOJOBHHHOTO JeNeHUs. YCJIOBHE OKOHYAaHUs TMpolecca JAeJeHHUS Mpu
3a1aHHON JTOIy CTUMOM ITOTPEUIHOCTH.
1.6 Meton npocToit utepanuu (11si HeTMHEHHBIX YPaBHEHUN ).
1.7  Meton HproToHa (KacaTeIbHBIX).

BapuanT (o0pa3zemn):
3amanue 1.
1) OTaenuTh KOPHU 33JAHHOTO YPABHEHHS:
a) rpauuecku;
0) ¢ ucronp3zoBanuem I[1K.
2) C moMoOIIbI0 MEKPOKAIBKYJISTOPA BEIYMCIIATE OJUH KOPEHb YPABHEHHUS C TOYHOCTHIO
-3 o
& =107, ucrons3ys MeTO1 MPOCTOMN UTEPAIIHH.
3) CoctaBuTh MpOrpaMMy JiIst BEIYKMCIeHHUS ¢ Tomoribio ITK Bcex KopHel 3a1aHHOTO
4
ypaBHEHUS] METOIOM MOJIOBUHHOTO JEJICHUS ¢ TOYHOCThI0 & =107
4) CocTaBUTh MPOrPaMMYy ISl YTOUHEHHSI OJJTHOTO U3 KOPHEH YpaBHEHUS METOOM
4
Herotona ¢ Tounoctero & =107

COSX — (x —1)2 =0;

3amanmue 2.

PemmnTh cuctemy JIMHENHBIX YPABHEHUN C TOYHOCTBIO & = 10_4pa3J'II/I‘{HI>IMI/I
crocobamu:

a) meromom [laycca (mo cxeMe €IWHCTBEHHOTO JENIeHUs) C TMPUMEHEHUEM
MHUKPOKAJIBKYJISTOPA;

b) Mmetomom mpocroii nuteparuu Ha I1K;
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;

3amanne3l.
9] ) —4
PemmThb cucreMy HelnMHEHHBIX ypaBHeHUI MeTo10M HploToHa ¢ ToyHOCTBIO £ =107
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sin(x+y)—1,6x=0,
X+ y2 =1;
2. UnauBuayasabHoe 3aganue Ne2: Teopusi npuOJIMKeHNIH.
Temsr:

2.1 3ajaua UHTEPIOJUPOBAHUS TAOTMIHON (YHKIIUH.
2.2 WHTepnoyayoHHbI MHOTOWIEH Jlarpanika.

2.3 TabnuIpl KOHEYHBIX PA3HOCTEH.
24 IIepBbIil THTEPNOIALUOHHBIN MHOrOWIeH Hpr0TOHA.
2.5 BTopoii nuaTepnosinonHbiii MHOrousieH HproToHa.
2.6 Cy0OtabynupoBanue GyHKITUH.
2.7 Meto 1 HauMEHBIIIUX KBAJPaTOB.
2.8 JIuneiinas perpeccusl.
2.9 KBagpatuunas perpeccus.
Bapuanr (00pasen):
3ananue 1.

1) Ilo 3aganHoO# Tabnuile 3HAaYeHUN (YHKIIMH COCTAaBUTH (OPMYITy UHTEPIOSILIMOHHOTO
mHorouieHa Jlarpanxa. [Toctpouts ero rpaduk 1 OTMETUTH HA HEM Y3JIOBBIE TOUKH.

X -1 0 3

y -3 5 2

3amanue 2.
ITo 3aganHo# Tabnuie 3Ha4eHU PYHKIIMY MOCTPOUTHh METOI0M HAUMEHBIIUX KBaJIPaToB

JMHEWHYIO U KBaJAPATHYHYIO PETPECCHH C HCIIOJIb30BAaHHEM:
1) kanpKynATOPA;
2) IIK.
CpaBHUTH BEIMYUHBI CPETHEKBAIPATUUECKUX OTKIOHEHHUH.

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  3ananme  Ne3:  Ywuciaennoe  auddepeHunnpoBanue H
HHTErPUPOBaHMeE.
Tewmsr:

3.1 Yucnennoe nud¢epeHMpoBaHNEe HAa OCHOBE HWHTEPHOJSALMOHHON (OpMyJIbl
Jlarpanxa.

3.2 YucnenHoe nuddepeHMpoBaHEe Ha OCHOBE HMHTEPIOISALUOHHOW (DOPMYIIBI
HeroToHa.

33 [TorpermHocTh YMCACHHOTO TU(HEpEeHIIMPOBAHUS.

3.4 Merton HeorpeeIeHHBIX KO3 (QUITMEHTOB.

3.5 YucnenHoe wuHTerpupoBanue. KaangparypHas ¢opmyna HpSMOYTOJIbHHUKOB.
[TorpemHoCcTh YUCIIEHHOTO UHTETPUPOBAHHUSI.

3.6 ®opmyia Tpanenuil. [IorpemHocTs YNCIEHHOTO HUHTETPUPOBAHUS.

3.7 ®opmyna CumriicoHa. [TorpentHocTh YNCAEHHOTO UHTETPUPOBAHUS.

Bapmuanr (00pa3en):
3ananue 1.

BpraucanTe ¢ MOMOIIBIO KaNbKYJATOpAa 3HAYCHUE MPOU3BOAHOW (DYHKIMH, 3aaHHOMN
TaOJINYHO, UCTIOJIB3YSI:
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1) uarepnonsaunonnyio Gopmyiy Jlarpanxka, OLEHUTH MTOTPEITHOCTh METO/IA;
2) MHTEPNOISLUOHHYIO (popmyiry Hbl0TOHA, OLIEHUTH MOTPEIIHOCTh METOAA.

HoMep @dyHryus
X0
sapuanma fx)
1 sinx 0,60
3ajanue 2.

1) BeIYucIuTh ¢ TOMONIBIO KANbKYJISITOPA HHTErpal 3aqaHHOW QyHKIuu rnpu n=10
o gopmyre:
a) MPSAMOYTOJILHUKOB;
0) Tpaneumii;
B) CuMricoHa.
[Ipown3BecTu OLIEHKY MOTPEIIHOCTH METO/I0B UHTETPUPOBAHUSI.
2) CocTaBUTh TpPOTpPaMMy BBIYHCICHHS WHTETpaja 3aJaHHOW (yHKIHH 1o Qopmyie
Cumricona.

2 lg(x+2)

1. dx;

1,2 X

4. UnpuBuayanbHoe 3aganue Ned: YuciieHHble MeTOAbI pelleHUs] OOBIKHOBEHHBIX
au¢pdepeHInaTbLHBIX YPABHEHUH M YPABHEHUH ¢ YACTHBIMHU IIPOU3BOAHBLIMH.
Tewmsr:

4.1 YucneHHble MeTOIbI pereHus TuddepeHInaabHbIX ypaBHeHUH. Merton Ditnepa.

4.2 Meron Ditnepa — Ko,

4.3 Meton Pynre — Kyrra.

4.4 UucnenHoe wuHTErpupoBaHue auddepeHIHaNbHbIX YpPaBHEHMM B YacCTHBIX
IIPOU3BOJHBIX, HAYAJIBHBIE U KPAEBbIE YCIIOBHUS.

4.5 Merton cerok mis 3agaun upuxie.

4.6 Merton ceTok ais ypaBHEeHUs MapaboJIu4ecKoro TUma.

Bapuanr (00pa3en):
3ajganue 1.
Pemnts 3amauy Koum mis nuddepenuunansHoro ypasrenus )’ = f(x, y) Ha oTpeske
[a;b] mpu 3amaHHOM HayanbHOM ycnoBuU V(@) = ¢ | IIare HHTETPUPOBAHUS /i:

1) meronom Diinepa:
a) Ha KaJIbKYJATOPE;
0) na I1K;
B) MOCTPOUTH Tpa(UK UHTETPATIbHON KPUBOH;
2) metonom Ditntepa — Kommu:
a) Ha KaJIbKYJIATOPE;
0) mocTpouTh rpadMK HHTErPAIbHOM KPUBOM;
3) merogom Pynre — Kyrra na I1K.
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H
onep 1x, ) 4 b ¢ h
sapuanma
1 1-sin(0,75x - y) +@ 0 1 0 0,2
x+1
3ajanue 2.
I)IIpumensis METOJ KOHEUHBIX pa3HOCTEW, HaWTW pemieHue 3agaun upuxie st
o’u Ou
ypaBHeHus Jlamnaca F + F =0 B kBagpare ABCD ¢ Bepumnamu A(0;0), B(0;1), C(1;1),
x Y

D(1;0) ¢ marom h=% .

KpaeBble yciioBusi IpUBEIEHbI B Ta0JINIIE BAPUAHTOB.

Howmep
sapuauma U AB u BC U CD U AD
1 30y 30(1-x%) 0 0

6.2 IlpumMepHbIe BONPOCHI M 32/IaHUs / 321241 JJIA IPOMEKYTOYHOM aTTeCTALNHU
Tabauua 8 - [IpumepHbIe TeopeTHYECKHE BONPOCHI M MPAKTHYECKHUE 331241 K

IK3aMeHy

Pa3nesnl u TemMbl ITIpumepHbIE IIpuMepHBbIe IpaKTHYECKHE 3aa91

TeopeTHYecKne

BOIIPOCHI

8 cemectp
1. YucneHHble METOIbI AJIreOpBhl.
1.1 Teopus 1.Ilorpemnoctu 1.0TaenuTh KOpHU 3aJJaHHOTO YPABHEHUS
MOTPEIIHOCTEH. BBIYHCIICHU. rpapuyecKu:
2
Mertobl pemeHus AOcomoTHas 1 COSX — ( x— 1) -0;
HEJIMHEWHBIX OTHOCHUTEIIbHAS
. 2.C noMOIIIbI0 MUKPOKAJIbKYJIATOPA
ypaBHEHU MOTPEIIHOCTH.
. BBIUHCIIUTH OVH KOPEHb YPABHEHHUS C

Otnenenne KopHen ot

HeNMHEHHOTO touHocThi0 € =107, ucnonb3ys MeTox

ypaBHEHHSL. IIPOCTOU UTEPALUH.

I'paduueckoe oTneneHue

KOpHEH.

2.MeTo TOJTOBUHHOTO
JeleHus. Y cJIoBUe
OKOHYaHMS TIpoliecca
JIeJIeHUS TIPU 3aJaHHOU
JIOITYCTUMOM
MOTPEUTHOCTH.
3.Meton npocToin
urepaunu (s
HEJTMHEWHBIX
ypaBHEHH).
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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 ¢ TOYHOCTBIO & = 10_4_
EZEIHI/IGII{{;II;HHX e sin(x+y)=1,6x=0,

ypaBHEHUIA X Hyt=1

2. Teopus npuOIMKEHUN

2.1 8.3amaua 5.ITo 3aganHOl Tabnuie 3HaYCHUH (YHKIUH
VHTepnonmpoBatie | MHTCPIOIMPOBAHNUS COCTaBUTHh (POPMYJTY HHTEPHOISAIHOHHOTO
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 PETPECCUU 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 MPOU3BOJIHON (PYHKIINH, 3aJaHHON
TaOJINYHO, UCTIONB3YS:

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

2) uHTEepNOJSIIMOHHYI0 popMyry HeroToHa,
OLICHUTH MTOTPEIHOCTh METO/IA.
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OCHOBE
WHTEPHOJISAIIMOHHON
dbopmyiel HeroToHa.
19.1TorpemHocTh
YUCJICHHOTO
20.muddepennmrpoBanus.
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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