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1 leab TUCHUIIAHBI.

Ilenvto usyuenua Oucyunaunvl «YucieHHble METOIBD» sBIsETCS (hopMupoBaHUE

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 qUCHHUILTHHBI 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 Buaa HaumenoBanue Kon u Ha3BaHMe KOMIIETEHLIUU
KOMIIETEHIINU KaTeropuu (TpyIisl)
KOMIIETEHIIUH
[Mpodeccrnonanshas [Mpodeccrnonansuas MK-1 Criocoben HCIIOJIb30BATh
crielManbHble Hay4HbIe 3HaHUS
mucuuiuinH - npodunst  "Matemaruka” B
Ne1arOrMYeCcKOr AeATeIbHOCTH.

1.2 UnaukaTtopbl J0CTHKEHUS] KOMIIETeH I

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
JTUCIUILIAH 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 TEXHOIOTUH 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 JIOTHKa
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 ¥ MOHUTOPHHT
00pa3oBaTeNbHBIX PE3yJIbTATOB
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 00pa30BaTeIHHON
[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.JIB.01.01 Opranuzanus y4eOHO-
HCCIIeOBATECIECKON ACATEITBHOCTH
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 Nuaukatopel JOCTUXEHUS 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 O0BEM M TPYI0EMKOCTH JUCHUIIMHBI 110 BUAAM y4eOHbIX 3aHATHI. POpMBbI
NMPOMEKYTOYHOM aTTeCTALUM.

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

. O0BéM yacoB o Gpopmam
OO1m1ast TpyA0EMKOCTh U BUBI Y4eOHON pabOThI IO OGVICHILS
TMCIIUTUIAHE, TTPOBOIMMBIE B pa3HBIX (popmax R g 0 0300 300
1 OO0miast Tpy1I0€MKOCTb JUCIHUILIUHBI 144
2 KonTakTHasi paboTa 00y4aromuxcs ¢ mpernojanareneM (1o 60
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BHJIaM Y4eOHBIX 3aHsITHIA) (BCETO)

AynauTtopHas paboTa (Bcero):

60

B TOM YHCJIC:

JICKIIMH

30

IMPAKTUYCCKHUE 3aHATUS, CCMUHAPhI

30

IIPAKTUKYMBI

J1a00paTOpHBIC PAOOTHI

B MHTEPAKTUBHOU hopme

B JIEKTPOHHOH (hopMme

Breayauropnas pabota (Bcero):

84

B TOM YHCJIe, MHAUBUAyAIbHAS paboTa 00yJarOIIHXCS C

IIpCIioaaBaTCJICM

MIOJITOTOBKA KYPCOBOW pabOTHI/KOHTAKTHAsA paboTa

IpyIIOBasi, UHAVBUAYaAIbHAsL KOHCYJIBTALUS U UHBIC BUJIbI
Y4eOHOH e TebHOCTH, IPEyCMaTPUBAIOIINE TPYIIOBYIO
WA MHAMBUAYAJIBbHYIO pa0oTy 00y4aroLuXxcs ¢

MpenoiaBaTesiem)

TBOpYecKas pabora (dcce)

3 CamocrositenpHas pabota o0ydaromuxcs (Bcero)

84

4 TIpomexyTo4Hasl aTTecTalusi 00y4Jaroerocs

3ayeT ¢ OLIEHKOH

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 9
I | YUncjeHHbIEe MeTObI 40 10 10 20 105910%0:9%910%
ajredopbl albHOE
24 | Meronpbl pelieHus 10 4 4 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.) 3aHITUSL cpC |3aHATL | b OYHOU
g JIEKII | mp JIeK | IIp arrecralnuu
2 aKT m. | akrt ycIeBaeMo
= CTH

Cemectp 9

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 UHTETPUPOBAHMUE. 10 2 2 6
DopmyIibl 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. 3agada Komm.

36 | UncneHHble METO/IbI pEeIICHUS 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 arrectaus - 3a4er

HNTOI'O no cemectpy 144 30 [ 30 | &4




3.2. Copepxanue 3aHATHI IO BUAAM Y4eOHOI padoThI

Tabnuna 6 — ConepkaHue TUCIUTIIHMHBI

/a

HaumenoBanue paznena,
TE€MBbI JUCIUILINHBI

Conep;xaHHe 3aHATHUA

Cemectp 9

Cooepoicanue 1eKyuoHHo020 Kypca

PUOIMKEHHUS.

1 UncjieHHBbIE METOIbI AJre0phbl

1.1 | Meroasl pemieHus Henuneitnpie ypaBHenus. OtleneHHe KOpPHEW YypaBHEHUS.
HEJIMHEHHBIX YPaBHEHUN [TpuOnm>keHHOE BBIUMCIEHHE KOPHS ypaBHEHUS C 3a/laHHOM

TOYHOCTBK) METOJOM ITOJIOBUHHOTO JEJICHUS.

1.2 | Mertoasl pemeHus [TpakTdeckas cxeMa BBIYUCICHHS TPHOIIKEHHOTO 3HAYCHHS

HEJIMHEWHBIX ypPaBHEHUN KOPHsI YPaBHEHHS C 33JaHHOM TOYHOCTBIO METOAOM IIPOCTOU
urtepanuu. Meron  HprooToHa  pelIeHHMs  HEIMHEMHBIX
YpPaBHEHUH.

1.3 | Meroas! pemienust cucreM | Cuctembl JUHEHHBIX ypaBHeHHH. Meron I'aycca (cxema
JIMHENHBIX €IMHCTBEHHOT'O JICJICHUS).
anredpandecKux
ypaBHeHuil. Toynbie
METOBL.

1.4 | Meroasl pemienus cuctem | [lomabie  MeTpuueckwe  MpOCTpaHcTBa.  leopema o
JIMHENHBIX CKUMAIOIIUX  OTOOpaXEHUSIX B IOJHOM METPUYECKOM
anredpanvyecKux IIPOCTPAHCTBE M €€ cueAcTBusA. lIpumeHeHue Teopemsl O
YPaBHEHUM. CKUMAIOIIUX  OTOOPAKEHMSIX MpPU  PELICHUH  CUCTEMBI
[IpuOnuxeHHbIe METOABI. | IMHEWHBIX YpaBHEHUMN: METOJA NPOCTBHIX HTepauuil. Metox

3einens. [Ipaktudyeckue cxemsl pemenus Ha [1K.

1.5 | Merox HerotoHa Cucremsl HEJIMHENHBIX YPaBHEHUM. [IpaxTueckoe
(kacaTeNbHBIX) PeLICHUS npuMeHeHne Meroga HprooToHa Uil CUCTEMBI  JIBYX
CUCTEM HEIMHENHBIX HEJIMHEHHBIX YpPaBHEHHH C JIBYMs HEU3BECTHBIMH C
ypaBHEHUH ucnosap3zoBanueM I1K.

2 Teopusi npudIMKeHU

2.1 | UnTepnonupoBanue IlocTpoeHne HMHTEPIOSIIMOHHOIO MHorodjaeHa Jlarpanxka
byHKuMl g QyHKOMM, 3a7aHHOM Tabiunei. OneHka MOrpemHoCTH

UHTEpronupoBanust 1o ¢opmyne Jlarpanxka. Opranusanus
PYYHBIX BblUMCIIeHUH 1o ¢opmyne Jlarpanxka. Boruncienue
paszeneHHbIX paszHocTed. IlepBblii M BTOpPOHM MHOTOWICHBI
HerotoHna. [IpakTrueckas OLICHKA MIOIPELIHOCTH
uHTEepronupoBanust 1no ¢opmynam HeloroHa. YminoTHeHue
Tabuu QyHKIUH.

2.2 | Ilpubnuxenue TabauuHbIX | JIMCKpeTHBIN BAPUAHT CpPEIHEKBAIPaTUYECKUX
(byHKIMN METO10M npubmkennit.  IlepeorpenenenHas cucremMa JHMHEHHBIX
HaWMEHBIINX KBAJIpPaTOB ypaBHeHui. Ilonstue 00 ompeaeneHUH  MapameTpoB

(YHKIMOHAIBHONM  3aBUCHUMOCTH. MeTol  HaMMEHBIINX
KBaJpATOB.
2.3 | MeTtoas! HaWJIy4IlEro [Tonsatue 006 ompeneneHuu MapaMeTpoB (PYHKIMOHATBHOM

3aBUCUMOCTH. MeToJ HaMMEeHbIIMX KBaApaTtoB. JIMHEHHas u
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
KBaJIpaTHU4YHasl PErPECCUU.

3 YucaenHoe 1udpepeHuMpoBaHue U MHTETPUPOBAHME

3.1 | Yucnennoe Yucnennoe muddepeHnrpoBanme Ha OCHOBE
Qg depeHpoBanme UHTEPHOIIIUOHHBIX (popmyn Jlarpamxa, Heiorona. Metox

HeomnpeaeneHHbIx kodhduuuenton. Ilorpemnocts Gopmyn
YHUCICHHOTO TU(depeHIIMPOBAHUSI.

3.2 | YucnenHoe KBagparypHas d¢opMmyna mnpsMOyroiabHUKOB. DopMyIbl
UHTETPUPOBAHMUE. Herotona - Koreca. Meron HEOIPEAEIECHHBIX
dopmyna KO3 PHUITMEHTOB.

IIPSIMOYTOJIbHUKOB

3.3 | YucnenHoe ®opmyna Tpaneuuit. @opmyna Cumncona. Ksagpatyphas
WHTETPUPOBAHUE. dopmyiia l"aycca. [Torpemnocts YHUCJIEHHOTO
@DopMyITbl Tpaneuuid, MHTETPUPOBAHUS.

Cumricona.
4 YuciieHHbIe MeTObI pellieHHs 00bIKHOBEHHBIX TH( ¢ epeHIIuATbHBIX YPABHEHUH U
YPABHEHMIi ¢ YACTHBIMM IIPOM3BOAHBIMH

4.1 | OOBIKHOBEHHBIE Uucnennble  MeTOABl  pemieHus  3amaun  Kowmm st
muddepeHraIbHbIC OOBIKHOBEHHBIX Au(depeHnanbHbIX ypaBHEeHU. Metox
ypaBHeHus. 3agada Komu. | Diinepa. Meroa Ditnepa — Ko,

4.2 | YucneHHbIE METOABI YucneHHble METOBI perieHus 3agaun Ko mist
pelieHus OOBIKHOBEHHBIX MU (PepeHIINATBHBIX ypaBHEHUNH. MeTo
nuddepeHInaTbHbIX Pynre — Kyrra. MHOromaroBbie METOIBI.

YPaBHEHUM.

4.3 | YpaBHEHUS C YaCTHBIMU YucnenHoe MHTETPUPOBAHUE muddepeHIaTbHBIX
MIPOU3BOIHBIMH YpaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHbIE U KpaeBble

ycii0BUsl. MeTo1 KOHEUHBIX Pa3HOCTEH.

4.4 | Yucnennoe YucnenHoe MHTETPUPOBaHUE g depeHInaTbHBIX
WHTETPUPOBAHUE YpPaBHEHUN B YACTHBIX MPOU3BOJHBIX, HAUYAJIbHBIE U KPaeBbIC
g depeHInaTbHBIX ycinoBus. Merox cerok. Meroj KOHEUYHBIX pa3HOCTEH

YpaBHEHMH B YaCTHBIX
MIPOM3BOJIHBIX, HAYAJIbHbIE
U KpacBbI€ YCIOBHUSI.

peliCHuA ypaBHeHI/Iﬁ QJIIMITUYCCKOIO M Hapa6OJII/I‘-ICCKOl"O
THIIOB.

Cooeporcanue npakmuueckux 3aHsamuil

YucjaeHHbIEe METOAbI a1 reﬁpu

1.1

Otnenenue KopHei
ypaBHeHus. Pemenue

[TpuOnmkeHHOEe BBIUMCIIEHHE KOPHS ypaBHEHHUS C 3a/laHHOM
TOYHOCTBIO METOJIOM IIOJIOBUHHOIO JejIeHus. MeToy mpocTon

HEJIMHEHHBIX YPABHEHUN. | UTEpAallMd YHUCICHHOTO PEIICHUS YpPaBHEHWH. Y CIOBUSA
CXOJIMMOCTHU UTEPALMOHHOM TOCJIEI0BATEIbHOCTH.

1.2 | Otnenenue KopHen [IpakTyeckre  cXeMbl  BBIYMCICHHUS  HPUOIMIKEHHOTO
ypaBHeHus. Pemenue 3HAYEHUs KOPHS YPaBHEHHUs C 3aJJaHHOU TOYHOCTBIO METOJIOM
HEJIMHEMHBIX YPAaBHEHUW. | IpocTo  uwTepauur. CXOAMMOCTP M YCTOMYHMBOCTH

YUCJIICHHOT'O METO/A.

1.3 | Meroasl pemienns cucteM | PemieHne cucTeMbl JIMHEHHBIX ypaBHeHUH MetonoM ['aycca
JIMHEUHBIX (cxeMa eMHCTBEHHOIO JIeJIEHHs) ¢ MCIOJIb30BaHUEM TaOJIHIl
anredpanvyecKux Excel.

YPaBHEHHUH.
1.4 | Meroas! pemieHus cucteM | PemieHne cucTeMbl JINHEWHBIX YPABHEHHH METOAOM IPOCTOU
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI
JIMHEUHBIX utepauun ¢ ucnosnb3oBanueM IIK.  Meton 3eiipens.
anre0panvecKux [IpakTnueckue cxemsol pemenus Ha [1K.

YPaBHEHUM.
[TpubsnKeHHbIe METOABI.

1.5 | Merox HetoToHa IIpakTnueckoe npumeHeHue Meroaa HproToHA 11 CUCTEMBI
(KacaTesNbHBIX) PEIICHUsT | IBYX HEJIMHEMHBbIX ypaBHEHUH C JABYMS HEHM3BECTHBIMU C
CUCTEM HEIMHENHBIX ucnons3zoBanuem [1K.

YpaBHEHUI

2 Teopusi npudIMKeHU i

2.1 | YucnenHas WuTepnonsiuvoHHblii MHorowieH Jlarpamxa mans QyHKUIuH,
MHTEPHOJIALHNA. 3aJJaHHOHN TabIMLEH. Onenka HOTPEIIHOCTH
Anrebpanyeckuit uHTEepHoiaupoBanuss 1o ¢opmyne Jlarpamxka. IlepBoiii u
MHTEPHOJISALMOHHbIH BTOpoi MHorowieHsl HproToHa. [IpakTHueckass oneHKa
MHOTOWIEH: opma MOTPEIIHOCTH MHTEPIONMpoBaHus 1o ¢opmyinam HeroToHa.
Jlarpanxa u HproTOHA. Cy6TtalynupoBanue GyHKIUH.

2.2 | Ipubmmwxenne Tabnuunbix | [lonsTHe 00 ompeneneHHuH mnapamMeTpoB (YyHKIHOHAILHON
GyHKUMH METO10M 3aBUCUMOCTH. MeTO HAMMEHBIINX KBAApaToB.

HAaUMEHBIINX KBaJPATOB

2.3 | MeToabl HaUTy4ILIEero JluHeliHas U KBaJpaTU4HAs PErPECCUU.
PUOITHKCHHUS.

3 YucaenHoe 1up¢epeHIUPOBaAHNE U MHTETPUPOBaHHUe

3.1 | Yucnennoe YucnenHoe auddepeHpoBaHue Ha OCHOBE
Qg depeHmpoBanme UHTEPHOIIIUOHHBIX (opmyn Jlarpanxa, Herorona. Meron

HeomnpeaeneHHbx Ko3dduuuenton. IlorpemHocts Gopmyn
YHUCJIEHHOT0 U depeHpoBaHus

3.2 | YucnenHoe KBangparypHas ¢opmyna mpsMOYroibHUKOB. DOpMyIibl
WHTETPUPOBAHMUE. HeroTona - Koreca. Meron HEOIPEIEICHHBIX
dopmyna K03 pHLIHEHTOB
PSIMOYTOJIbHUKOB

3.3 | UucnenHoe ®opmyna Ttpaneuuit. dopmyna Cumncona. Keagparyphas
UHTETPUPOBAHUE. bopmyna I'aycca. [TorpemHocTs YHCIIEHHOTO
@opMyIIsl Tpanenun, VHTETPUPOBAHMUSL.

Cumricona.
4 YuciieHHbIe MeTOAbI pellleHUs] 00bIKHOBEHHBIX AU depeHInATbHbIX YPABHEHUH U
YPABHEHMH ¢ YACTHBIMH IIPOM3BOAHBIMH

4.1 | OOBIKHOBEHHBIE Uucnennble  MeTOABl  pemieHus  3amadn  Komm — auist
muddepeHranbHbIe OOBIKHOBEHHBIX UG depeHIMaTbHbIX ypaBHEHUH. Metoj
ypaBHeHud. 3anaya Komu. | Diinepa. Metoa Diinepa — Ko,

4.2 | YncneHHbIE METOABI Yucnennsle MeTOBI pemieHus 3anaun Komm s
peuieHus O0OBIKHOBEHHBIX U epeHInalbHbIX ypaBHEHUH. MeToa
Qg depeHInaIbHbIX Pynre — Kyrra. MHOromaroBsie METOBI.

YpaBHEHUM.

4.3 | YpaBHEHHUS C YaCTHBIMU Yucnennoe UHTETPUPOBAHUE Qg depeHInaIbHbIX
MIPOU3BOIHBIMH YpaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HaYAJIbHbIE U KpaeBbIe

ycii0BUsl. MeTo1 KOHEUHBIX PAa3HOCTEM.

4.4 | Yucnennoe YucnenHoe MHTETPUPOBAHHE g depeHInaIbHbIX
UHTETPUPOBaHUE YPaBHEHUH B YaCTHBIX MPOM3BOAHBIX, HAYAJIbHBIE U KPAaeBbIE
b depeHInaIbHbIX ycnoBusi. MeTton  cerok. MeTon  KOHEUYHBIX  pa3sHOCTEH
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/11

Ne | HaumenoBanue paznena,
TEMBI TUCITAILINHEBI

Coneprxanue 3aHATUS

YpPaBHEHUH B YAaCTHBIX
MIPOU3BOJHBIX, HAYAJIbHbBIE
Y KpaeBbI€ YCIOBUS.

THUIIOB.

pellIeHUs] YpaBHEHUH 3JUIMITUYECKOTO U IMapaboIMuecKoro

HpOMe)KYTOLIHaﬂ aTTeCranus — 9K3aMeH

4 HOpﬂ)IOK OLICHUBAHHUA YCIIEBACMOCTH H C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii
oﬁyqammerocﬂ B TeKleIeﬁ H l'[pOMe)KyTO'lHOi;I aTTreCTalum.

I[J'ISI MMOJIOKUTEILHON OIEHKH IIO pe3yjabTaTaM OCBOCHHUA IUCHUILJIMHBL o6yqa10meMyc;I

HEOOXOJMMO BBITIOJHUTh BCE YCTAHOBJICHHBIE BHbI yueOHOU paboThl. OleHKa pe3yibTaToB

paboTsl oOy4aromerocst B 6ayiax (mo BujgaMm) mpuBeacHa B Tabmuie 7.

Tabnuma 7 - bamibHO-peUTUHTOBAs OIICHKA Pe3yJIbTaTOB yueOHOU pabOThl 00yUYaIONINXCSA O

Bugam (BPC)
YueOHnasn Cymma Buael n OneHka B aTTecTallNHA Bbaniabl
padora (Buabl) | 6a/1/10B pe3yabTaThl a7
y4eOHO# padoThl HeJleJb)
Texymas 80 JlexumoHHbIE 1 6ana mnocemenue 1 0-15
yueOHas paboTta 3aHATUA JICKIIMOHHOTO 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(ITocemenue (15 3ansTHII)
3aHATHUH 110 [Ipaktuueckue (15 | 1 6ana - nocemenue 1 15 - 41

pacliuCaHuio u

3aHATHUR).

IMPAKTHUYCCKOI'O 3aHATHA

BBITIOJIHEHHE 3 6aqua — nocemienue 1 3aHgaTus
3a/1aHui) U CYIIECTBEHHBIN BKJIa/ Ha
3aHITHH B pabOTy BCel TPYIIITHI,
NunuBunyansueie | 3a oqno Una. 3axanue: 16-24
3ananus (4 4 6an1a (BbimoaHeHo 51 - 65%
3a/1aHus) 3a/1aHui)
5 6annoB (BeIoTHEHO 66 - 85%
3a/1aHui)
6 0a.110B (BBITIONTHEHO 86 -
100% 3amanuii)
HToro no rexkyuei padore B cemecTpe 31-80
[TpomexyTouHas 20 Bompocsr k 10 6ann0B (moporosoe 10-20
aTTecTanus JK3aMeHy 3HAUCHUE)
(3auer) Tecr 20 6an10B (MakCUMaIbHOE
3HAYCHHE)
HToOro no npomMeKyro4Hoi arrectanuu (3a4ery ¢ OLEHKOM) 20
OaoB

CyMMmapHasi OlleHKA 10 THCIUTI/IHHE:

Cymma 6auioB Teky1el 1 npoMexxyTodnoit arrecramuu: 50 — 100 6.

HaGpannsie 6amibl IepeBOAITCS B TPAIUIIMOHHBIE OLIEHKH TI0 CIEAYIOIICH IIKaIe:
— 86 1 0oJee — OTIUYHON;
— 70-85— «xopo1oy;
— 51-69 — «yIOBIETBOPUTEIILHOY;
— 50 1 MeHee — «HEYAOBJIETBOPUTEIBHOY.
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5 MarepuajibHO-TeXHUYECKOE, MPOTPAaMMHOE U Y4eOHO-MeTOIuYecKoe odecneyeHne

AUCIHHUITINHbI

5.1 YueOnas aureparypa

OcHoBHasi yueOHas1 IuTEpPaTypa

1.

2.

baxsanos, H. C. Uucnennbsie MeToabl [ DIEKTPOHHBIN pecypc] : yuedHoe mocodue / H. C.
baxsanos, H. I1. XKuakos, I'. M. KoGenbkoB. — DIEeKTpPOHHBIC TEKCTOBBIC JaHHBIC. -
MockBa:  Jlaboparopust ~ 3Hanuii, 2015. - 639c.-Pexxum  nmocryna
http://e.lanbook.com/books/element.php?pll _1d=70767

UncneHHble METOABI [DNEKTpOHHBIM pecypc| : YYEOHHK U TPAKTHKYM  JUIS
akajemuueckoro OakamaBpuara / Y. I'. [lupymos [u ap.] ; mox pen. V. I'. 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-
A8FF-212707F6A238

JlonmoJIHNTeIbHAS Y4eOHasi TUTEPaTypa

1.

3.

4.

Bonxkos, E. A. UncnenHbie MeTO BT [ DNEKTPOHHBIN pecypc] : yaeonuk / E. A. BonkoB. —
DOnekTpoHHbIe TeKcToBble AaHHbIE. - CaHkT-IlerepOypr: Jlans, 2008. - 256 c. - Pexum
noctymna: http://e.lanbook.com/books/element.php?pll_1d=54

Konuenosa, H. B. BoruncnuTenbHas MareMaTHKa B IpUMEpPax U 3ajia4ax [ DIeKTPOHHBIN
pecypc]: yuebnoe mocodbme / H. B. Komuenoma, M. A. MapoH. — DIEKTpPOHHEIC
TekcToBble naHHble. - Cankt-IlerepOypr : Jlanp, 2009. - 368 c. - Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_1d=198

Jlamuuk, M. II. Yucnennsie meronsl [Tekcr] : yueObHoe mocobue ans By3oB / M. Il
Jlamuuk, M. W. Parynuna E. K. Xennep ; nox pea. M. II. Jlanmuuka. - U3a. 5-e ; crep. -
Mocksa : Axagemus, 2009. - 384 c.

Cpouko, B. A. Yucnennsle metonsl. Kypc nekuuii [OnekTpoHHbINH pecypc] : yueOHOe
nocobue / B. A. Cpouko. — DneKTpoHHbIE TEKCTOBble AaHHbIE. - CaHkT-IleTepOypr :
Jlans, 2010. - 208 c. —

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=378
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5.2 MarepuaJibHO-TeXHHMYECKOe M IPOrpaMMHoOe o0ecnedeHne TUCHUIINHBI

YyeOHble 3aHATHA MO JUCHUIUIMHE NPOBOAATCS B yueOHbIX aymutopusx KITIM ®T'BOY BO
«KemI'V»:

YucneHHbie
METO/IbI

216 Aymuropus METOAMKM MaTeMaTHYeCKOTO pa3BUTHS W OOy4eHHS
MaremMatuke Yd4eOHas ayJuTOpHs Ul NPOBEACHHs 3aHSATHH JIEKIHOHHOTO
TUNA, CEMHHApCKOro (MpakTUYeCKOro) THMA, JUIi TPYNIOBBIX U
WHIUBHUIYAIBHBIX KOHCYJbTALMH, TEKYIEro KOHTPOJS U MPOMEXKYTOUYHOM
aTTecTaluu

CrenmamimsupoBaHHas (yaeOHas1) MeOelnb: TocKa MeJoBasi, Kadeapa, CTOIBL,
CTYJIBSI

ObopynoBanne Ui Tpe3eHTAMd  y4eOHOTO  MaTepuaia:  JI0cKa
WHTEPaKTHBHAS, KOMIBIOTEP TPENOJAaBaTeNsl C MOHHTOPOM, IPOEKTOP,
aKyCTHYECKasi CHCTEMa, 3KpaH

Hcnone3yemoe mporpammuoe obecneueHne: MS Windows (Microsoft
Imagine Premium 3 year no cyonmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboaHO pacmpocTpaHseMoe
I10), antuBupycuoe IO ESET Endpoint Security, numensus NeEAV-
0267348511 nmo  30.12.2022 r; Mozilla Firefox (cBoGomHO
pacupoctpansiemoe [10), Google Chrome (cBOOOZHO pacmpocTpaHsIeMoe
[10), Opera (cBobomuo pacmpoctpansemoe I10), Foxit Reader (cBobomnO
pacupoctpansemoe 110), WinDjView (cBobomuo pacmpoctpansemoe I10),
SAunexc.bpaysep (oteuecTBeHHOE CBOOOIHO pacmpoctpansemoe [10).
HHTepHET ¢ 00ecnieueHreM aoctyna B JUOC

654027, KemepoBckas
obmacte - Kysbace, T.
HoBoky3Henk, Ip-KT
ITuonepckuid, o.13,
oM. 1

5.3 CoBpemeHnHble npogeccoHaNbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE

CHUCTEMBI.

Ilepeuens CIIB/l u UCC no qaucummninne

1. OOmepoccuiickuit MaTeMaTHuYecKuii moptan (MHOpMaIlMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Hudopmanronnas cucrema « EqmHoe 0KHO J0CTyIa K 00pa3oBaTEIbHBIM pecypcam -
http://www.window.edu.ru.

6 Unble cBeeHUs M (MJIM) MATePHAJIbI.

6.1. IlpuMepHBbIe TeMBbI NMCBMEHHBIX Y4eOHBIX padoT

TeMbl HHAUBUAYAJIbHBIX 3aJaHUN

1. UnpmBuayanbHoe 3aganue Nel: UnciieHHbIe MeTOABI aJre0phl.
Temsr: 1.1 Meton 'aycca pemeHusi cUCTeM JHMHEHHBIX YpaBHEHHH (CXeMa €QUHCTBEHHOTO
JICTICHUS ).

1.2
1.3
1.4
1.5

1.6
1.7

Meton npocToit uTepanuu (st CHCTEM JIMHEHHBIX YPaBHEHUI).
Merton 3eiinens.

Otpenenue KopHel HeMMHEHOTO ypaBHEeHU. ['padudeckoe oT/ieneHne KOpHe.
Meron MOJOBUHHOIO JEJIECHHUA. YCIOBHE OKOHYaHUA IIpolecca JACICHUS IIPU
3aIaHHOM JIOITYCTUMOM MOTPEIIHOCTH.

MeTton npocToii nTepanuu (171 HETMHENHBIX YPaBHEHUM).
Meton HeroToHa (KacaTenbHbIX).

Bapmuanr (o0pasen):
3amanue 1.
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1) OTaenuTh KOpPHU 3aJaHHOTO YPAaBHEHHUS:

a) rpadUYECKH;

0) ¢ ucronb3zoBanuem [1K.

2) C noMoIIbI0 MUKPOKAIBbKYJIATOPA BEIUUCIUTH OJIMH KOPEHb YPABHEHUSI C TOUHOCTBIO
£ =107, HCIIONB3ys METOX IIPOCTOI UTEPALIHH.

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

4) CocTtaBuTh IporpamMmy Juisi yTOUHEHHS OJJHOIO U3 KOPHEW ypaBHEHUSI METOJIOM

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

3amanue 2.

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

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

b) meromom mpocrtoit urepanuu Ha [1K;

c) wmeroaom 3erigens Ha [1K.

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

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

sin(x+y)—1,6x=0,

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

2.1 3aaua MHTEPIIOJIMPOBAHUS TAOIUYHON (DYHKIMH.
2.2 WHTepnoysioHHbIN MHOTOWIEH Jlarpanika.

2.3 Ta0nu1bl KOHEUHBIX pa3HOCTEH.
24 IIepBbIil THTEPNOIAUNOHHBIN MHOrO4WIeH Hpr0TOHA.
2.5 Bropoii uHTEpNONANUOHHBIM MHOTOWIEH Hbr0TOHA.
2.6 CyOTabynupoBanue (GyHKIIHA.
2.7 Metoa HauMEHBIINX KBAaAPaTOB.
2.8 Jluneiinas perpeccus.
2.9 KBanpatuuHnas perpeccus.
Bapuaur (o0pasen):
3ananue 1.

1) o 3amanHO# TabnuIle 3HAYCHUNH (PYHKLIUU COCTABUTH (POPMYITY MHTEPIIOIAIUOHHOTO
mHorowieHa Jlarpanxa. [ToctpouTts ero rpaguk 1 OTMETUTh HA HEM Y3JI0BbIE TOUKH.

X -1 0 3

y -3 5 2

3ajanue 2.
ITo 3aganHOM Tabnuie 3Ha4YeHUH PYHKIIMY MOCTPOUTHh METOI0M HAaUMEHBIINUX KBaJIpaToB

JMHEHHYIO U KBaJIpaTUYHYIO PErPECCHH C UCIOJIb30BaHUEM:
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1) kanpKynsTOpA;
2) IIK.

CpaBHI/ITb BCJIIMYMHBI CPCAHCKBAAPATUICCKUX OTKJIOHCHHI.

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. UuapuBuayanbHoe 3aJaHue Ne3: Yucaennoe nuddepeHunpoBaHue )
HHTErpUPOBaHUE.
Tewmsr:

3.1 Uucnennoe nauddepeHnupoBaHHEe HAa OCHOBE HWHTEPIOSILUOHHON  (HOpMYJIBI
Jlarpanxa.

3.2 Uucnennoe nauddepeHIupoBaHHE HAa OCHOBE WHTEPHOISIIUOHHON (OpPMYIIBI
HproroHa.

33 [TorpemHoCTh ynCIIeHHOTO MU GepeHITMpOBaHUSI.

3.4 Merton HeomnpeaeaeHHbBIX KO3 (OUIIMEHTOB.

3.5 Uucnennoe wuHTerpupoBanme. KanmparypHas ¢opmyna HpsSMOYTOJIHHHKOB.

[TorpenrHoCTh YUCIEHHOTO HHTETPUPOBAHHUS.
3.6
3.7
Bapuaur (00pasen):

3ananue 1.

®opmyna Tpanenuid. [IorpemHoCTs YUCIEHHOTO HHTETPUPOBAHUA.
®opmyna CumriicoHa. [TorpentHoCcTh YNCAEHHOTO UHTETPUPOBAHUSL.

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

Ta6J'II/I‘IHO, HCIIOJIb3Y !

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

2) MHTEpHOSLUOHHYIO (popMysly Hbl0TOHA, OLIEHUTH MOTPEIIHOCTh METOAA.

HoMmep GdyHryus
X0
sapuanma fx)
1 sinx 0,60
3ajanme 2.

1) BeuncauTh ¢ MOMOIIBIO KaIBKYJISATOpA MHTETpa 3aaHHON (yHKuMu mipu n=10

o ¢popmyse:

a) MPSIMOYTOJILHUKOB;
0) Tpaneuui;

B) CumricoHa.

HpOI/IBBCCTI/I OLCHKY MOIrpCIIHOCTU METOJ0OB UHTCTPHUPOBAHUS.

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

Cumrcona.
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4. NnpuBuayanbHoe 3ananue Ned: YuciieHHbIe MeTOAbI pelIeHHs] OOLIKHOBEHHBIX

audPepeHnAIBLHBIX YPABHEHNH U YPABHEHHUI ¢ YACTHBIMM NMPOU3BOAHbIMU.
Temsbl:

4.1 YuciieHHble METOIbI pemieHust tuddepeHInanbHbIX YpaBHeHHH. MeTo Diinepa.
4.2 Meron Ditnepa — Komu.
43 Meron Pynre — Kyrra.

4.4 UucnenHoe WHTErpupoBaHue UG QGEpeHIUAIBHBIX YpPaBHEHUH B  YaCTHBIX
IMPOU3BOAHBIX, HAYAJIbHBIC U KPACBLIC YCIIOBUS.

4.5 Merton cerok mis 3agaun Jupuxie.

4.6 MeTto/1 ceToK JTsl ypaBHEHHSI MapaboIMuecKOro THIIA.

BapuanTt (00pa3sen):
3ananue 1.
Pemnts 3amauy Koum mis nuddepenuunanstoro ypasuenust )’ = f(x, y) Ha OTpeske
[a;b] mpu 3aaHHOM HavaJIbHOM YCIIOBMU V(@) = ¢ M LIare HHTErPUPOBAHMSA /1:
1) meronom Diinepa:
a) Ha KaJIbKYJIATOPE;
0) na IIK;
B) IIOCTPOUTH Tpa(UK UHTETPAIbHON KPUBOM;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKyJISITOPE;
0) mocTpouTh rpadK HHTETPAITLHON KPHUBOM;
3) meronom Pynre — Kyrra na I[1K.

H
onep x, ) 4 b c h
sapuanma
1 1-sin(0,75x—y) + L7y 0 1 0 0,2
x+1
3amanue 2.
DIIpumensis MeToA KOHEYHBIX pa3HOCTEeHM, HaWTH pemieHue 3amaun Jupuxie ans
o’u  O’u
ypaBHeHus Jlamnaca F + ? =0 B kBagpare ABCD ¢ Bepumnamu A(0;0), B(0;1), C(1;1),
x Y

D(1;0) c marom hZ% .

KpaeBbie yciioBust mpuBeieHbl B Ta0ynile BAPHAHTOB.

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

6.2 IlpumepHbIe BONMPOCHI U 32/IaHUS / 321241 JJIS IPOMEKYTOYHOM aTTeCTALNHU
Taouuna 8 - [IppumepHbIe TeopeTHYECKHE BONPOCHI M MPAKTHYECKHE 321a49H K
IK3aMeHy
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Pa3gennl U TeEMBI IIpumepHbIe
TeopeTHYeCKue

BOIIPOCHI

IIpuMepHbIe NPpaKTHYECKHE 3a1a4H

9 cemectp

1. YnciaeHHbIE METOBI AITEOPHI.

1.1 Meronbt 1.0Otnenenue xkopHei 1.0tnenuTh KOpHU 33JaHHOTO YPABHEHHUS
peLeHus HEJIMHEHHOro rpapuyecKu:
HEJIMHEHHBIX ypaBHECHUS. COSX — ( X— 1)2 =0;
ypaBHEHHHA ['paduueckoe otaencHue

KOpHEL. 2.C noMoIb0 MUKPOKAJIBKYJISITOpA

2 MeToJ1 OJIOBHHHOTO BBIYUCIIUTH OJMH KOPEHb YPaBHEHHUS C

-3

nernenns. Y CIoBHe TouHOCTBIO & =107, Hcnonb3ys MeTox

OKOHYaHHs Tpoiiecca IPOCTOI UTEPALH.

JIeNIeHUs TIPH 3aJJaHHON

JIOITYCTUMOM

HOTPEIIHOCTH.

3.Meton npocToit

urepanuu (s

HEJIMHENHBIX

ypaBHEHUH).
1.2. Mertons! | 4. Merop 'aycca 3.Pemnth cuctemMy JUHEHHBIX YPaBHEHUH C
peLIeHus CHCTEM | PCLICHUS CHCTCM Tounocteio & = 107" metomom Iaycca (110
JIMHEHHBIX JIMHEHHBIX ypaBHCHNH CXeMe€ €MHCTBEHHOIO JIEJIEHUs) C
anreOpandecKux (cxema elMHCTBEHHOTO IPHMEHEHHEM MIAKPOKAIBKYJIATOPA:

aBHEHUI JIeTICHMS). _ _ _

yp S-Memﬂ) mocroii | [0 ~0:14% ~0.15x =1,00,

6.Metox 3eiinens.

utepauun (A8 CUCTEM
JMHENHBIX YPABHEHUM).

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

1.3. Meton HetoTona | 7.Meron Herotona | 4.Pemuth cricteMy HETMHEHHBIX YpaBHEHUM
(KacaTenbHEIX) (KacaTelbHBIX). Metos10M HploToHa ¢ TouHOCTRIO & =107
ﬁf:?ﬂe:{{gf;mx e sinfx+y)=1,6x =0,

ypaBHeHui 4y =1

2. Teopus npubIMKeHUN

2.1 8.3amaua 5.Ilo 3aganHOli Tabnuie 3HaYCHUH (YHKINU
VHTepronupoBaHue | HHTEPHOTHPOBAHUS COCTaBUTh (POPMYJTYy HHTEPHOISALHMOHHOTO
byHKIUI TaOIMYHON (QYHKIUH.

9.MHTEpnONALMOHHBIN

MHorowieHa Jlarpawxka. IlocTtpouts ero

Fpa(i)I/IK U OTMCTHUTH Ha HCEM Y3JIOBBIC TOUKH.

MHorowieH Jlarpanxa.

10.Tabaunpl  KOHEYHBIX
pa3HOCTEN.

11.I1epBbrit
WHTEPHOJIALIMOHHBII
MHoOTouwIeH HeroToHa.
12.BTtopoii
MHTEPHOJIALIMOHHBII

MmHorouieH HrroToHa.
13.Cy6TalbynupoBaHue
byHKIui.

14 MeToi HaMMEHBIINX
KBaJpaToOB.

X

1

0

3

Y

3

5

2
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15.JIunelinas perpeccus.
16.KBanparuunas

perpeccusl.
2.2 Ilpubmmxenue 14 Meron wnaumenbmux | 6.11o 3amanHoN TabnuIe 3HAYCHUH QYyHKIIUHA
TaOJIMYHBIX PYHKIMIA | KBAJPaTOB. MOCTPOUTH METOJIOM HaUMEHBIIINX KBAJAPATOB

MCTOAOM
HAauMCHBIIIUX
KBaJIpaToB

15.Jluneitnas perpeccus.
16.KBagparnunas
perpeccust

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

¥ 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Yucnennoe nuddepeHIpoBaHie 1 HHTETPUPOBAHUE

3.1Yucnennoe
g depeHpoBanue

17.Yucnennoe

g depeHImpoBanne Ha
OCHOBE
MHTEPHOJIALIMOHHON
dbopmyibl Jlarpanxa.
18.Yucnennoe
nuddepeHnrpoBaHue Ha
OCHOBE
MHTEPIOJSILIUMOHHOM
¢dbopmynsl HetoToHa.
19.ITorpemHocTh
YUCJICHHOTO
20.muddepeHnrpoBanus.
Merto HeonpeaeneHHbIX

7.BBIYMCINTD C IIOMOIIBIO KAIBKYJISATOPA
3HA4YECHUE MPOU3BOJHOMN (PYHKITUH, 33 JaHHOM
TabJINYHO, UCTIONbB3YS:

1) uarepnomsaunonnyro Gopmyiy Jlarpanxa,
OLICHUTH MTOTPEIIHOCTh METONIA;

2) uHTepIOISIHOHHY0 popmyny HeroToHa,
OLICHUTH [TOTPEIIHOCTh METO/A.

HoMep
sapuanma Pynicyun fix) 0
1 sinx 0,60

K02 PHUITMEHTOB.
3.2Yucnennoe 21.Yucnennoe 8.BBIUUCINTE C MOMOIIBIO KAIBKYJISITOpA
UHTETPUPOBAHUE UHTETPUPOBAHUE. UHTErpan 3ajanHoi Gpyukuuu mpu n=10 mo

Ksagparypnas ¢opmyna | popmye:

MPSIMOYTOJIbHUKOB. a) MPsIMOYTOJILHUKOB;

ITorpemuocts 0) Tpameuuit;

YUCJIEHHOTO B) CumrcoHa.

MHTETPUPOBAHMSL. [Tpon3BecTH OIEHKY IMOTPEITHOCTH METO/IOB

22.@opmyna Tpamenui. | ”HTETpUPOBAHUS.

[TorpermHocTs g (x+ 2)d .

YHCIIEHHOTO ].[2 -

MHTCTPUPOBAHMUSI. '

23.@opmyna Cumricona.

[TorpemnocTs

YHUCIICHHOTO

WHTETPUPOBAHMSL.

4. YucneHHble METO/IbI pelIeHHsI OOBIKHOBEHHBIX TU(depeHIINATbHBIX YPAaBHEHUN U YpaBHEHHH
C YaCTHBIMH IIPOU3BOIHBIMU

4.1 OOBIKHOBEHHBIC
nuddepeHnranbHbIe
ypaBHEHHUs. 3a1a4a
Komm.

24.YucieHHble METOIBI
pereHus

g depeHIaTbHBIX
ypaBHeHU. MeTon
Oiinepa.

25.Meton Dunepa —
Komu.

9.Pemmts 3amauy Koy st
nudepeHIaTbHOTO YpaBHEHUS

!’
y'= f(x,y) Haotpeske [a;b] npu
3aJJaHHOM Ha4aJIbHOM yCloBUH Y(a) =c u

niare HHTErpupoBaHus /:
1) meTosiom Diinepa; MOCTPOUTH TpaPuk
MHTErPATBHON KPUBOU;
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26.Meron Pynre —
Kyrra.

2)meroaom Dinepa — Komm:
fix, y) A|b |c|h

1,75y

x+1

1-sin(0,75x - y) + 0 (1 (002

4.2 YpaBHeHus ¢
YaCTHBIMU
IIPOU3BOIHBIMU

27 YucneHaoe
WHTETPUPOBAHUE

TG epeHIaTbHbIX
YpaBHEHUH B YACTHBIX
MIPOU3BOIHBIX,
HavyaJIbHBIC U KPAaeBbIC
YCIJIOBHSL.

28.Meto ceTok i1
3agaun Jupuxie.

29 .Meto ceTOK i1
ypaBHEHUS
napaboINYECKOTo THIIA.

10.ITpumeHsAs METOJ KOHEYHBIX Ppa3HOCTEH,

HaWTh peuieHue 3axaun  Jupuxie st
2 2
ou Ou
ypaBHeHus Jlamaca —2+—2=0 B
ox~ Oy

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

KpaeBble yciioBust IpUBEICHBI B TAOJIHUIIE.

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

CocraButens (u1):

®omuna A.B., nouent kap. MOMM

(pamunus, unuyuansl u QOIAHCHOCMb Npenodasamens (ei))
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