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1 leab TUCHUIIAHBI.

B pesynbrare ocBOeHMS AMCHUIUIMHBI Y 00YYaIOIIETrocs: AOHKHBI ObITh CHOPMHUPOBAHBI
KOMIIETEHIINM OCHOBHOW NpPOQeCcCHOHATBHON 00pa3oBaTeIbHONM MporpaMMmbl OakaaBpuara

(manee - OITOIN):

[K-1: CriocobeH ocBanBaTh U UCTIONL30BATh TEOPETHUCCKHIE 3HAHHS U TPAKTUYCCKUE YMCHHUS H HABBIKA
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHr: MPoPECCHOHATBLHBIX 3a1a4

@opMupyemMble KOMIETEHINH, HHAUKATOPHI TOCTHKEHUA KOMIIETEHI[Uil, 3HAHUS, YMEHUsl, HABBIKH
Tabmuma 1 — aaukatopbl JOCTHKEHUS KOMIETSHINH, (OpMHUpyeMble TUCITTLTHHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

HNHnukaTopsl JOCTHXEHUS
kommnereniuu mo OITOIT

3HaHus, yMeHus, HaBbIKH (3YB),
(dhopmupyemMble TUCIUTUIMHON

[IK-1: CnocobeHn ocBanBath U
HCTIOJIB30BaTh TEOPETUUCCKHUE
3HAHUSI U IPaKTHYECKHE
YMEHUS U HABBIKH B
MpeIMETHON 00JIaCTH 110
npodumo "Maremaruka" mpu
pelIeHNU TPOQPECCUOHATBHBIX
3a1a4

[1K-1.1 3naeT cTpyKTYypY,
COCTaB M IUAAKTHYECKUE
€JIMHULIBI TPEIMETHON 00JIaCTH
"Maremartuka"
(mpenomaBaeMoro TIpeaMeTa)
[IK-1.2 YMeeT ocymiecTBIsTh
0TOOp Y4eOHOTO COepPIKaHUS
MIpeIMeTHON 00nacTu
"Matemaruka" 1is ero
peanu3anuy B pa3inaHbIX
(hopmax oOyueHus B
COOTBETCTBHU C TPEOOBAHHAMHU
oIrocC 00

[IK-1.3 JleMoHCTpHpYET yMEHHUE
pa3pabaTbIBaTh MO MPEIMETHOM
obnactu "MaremaTuka"
paznu4nbie GOpMBbI YIeOHBIX
3aHATHUH, TPUMEHATH METO/IB,
MPUEMBI ¥ TEXHOJIOTHU
00y4eHus1, B TOM YUCIIe
nH(pOopMaMOHHbIe

3HaTh:

- CTPYKTYpY, COCTaB H IUAAKTHYECKUE
CAUHHNIbI YUCJICHHBIX METOJ0B KaK
yueOHOTOo MpeMeTa;

YMmeTs:

- OCYILECTBIISITH OTOOP y4eOHOTro
COACPpKaHUA YUCJIICHHBIX MECTOI0B IJIA
€ro peayn3anuy B pa3IndHbIX popMax
00y4eHHS B COOTBETCTBHH C
tpeboBanusimu GI'OC OO;

Bragers:

- METOJJaMH, IPUEMAaMH PEIICHHUS
IMMPUKIIAAHBIX MAaTCMAaTUYCCKUX 3a1a4 C
HCIIOJIB30BAHUEM YUCIICHHBIX U
TEXHOJIOTHEH 00y4YeHUsI PEIICHHIO
TaKHX 33J1a4 B IIKOJbHOM Kypce
MaTeMaTHKH

2 O0béM U TPY10EMKOCTh JUCHMIIIMHBI 10 BUAAM YUeOHBIX 3aHATHH. PopMBbI
NPOMEKYTOYHOH aTTeCTALHM.
Tabnuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIMHBI 110 BUJ1aM Y4eOHBIX 3aHATUI

. O6béM yacoB o popmam
OO01ast Tpy10€MKOCTh U BUJIbI yU€OHOU paboThI IO N —
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax 0O 0300 300
1 O0u1ast TpyA0EMKOCTh TUCITUTUTNHBI 108 108
2 KonrtakTtHas paboTa 00yuaromumxcs ¢ npenojaBatenem (1o 48 12
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynutopHast paboTa (BCero): 48 12
B TOM YHCIIE!
JIEKITUHA 18 6
MPAKTUYECKHE 3aHSATHI, CEMHHAPHI 30 6
MPAKTHKYMBI
nabopaTopHble paboThI
B MHTEPAKTHUBHOU (opme 14
B QJIGKTPOHHOU (hopMme
BreaynuropHas pabota (Bcero): 60 92




B TOM YHCJIC, MHIUBUIyaJIbHAs paboTa 00yJaromuxcs ¢
MpernoaBaTesieM

MIOJITOTOBKA KYPCOBOM pabOThI/KOHTaKTHas paboTa

IPYIIOBasi, UHAWBHUIyaJIbHAs KOHCYJIBTALMS U UHBIE BUJIBI
y4eOHOM e TeIbHOCTH, MTPelyCMaTPUBAIOIIUE TPYIIIIOBYIO
WM UHIUBUAYAIbHYIO pab0oTy 00y4aroImuxcs ¢
peroaBaTeeM)

TBOpYecKas pabora (dcce)

3 CamocrosTenpHas pabora oOydaromuxcst (BCero) 60 92
4 TIpoMexxyTouHasi aTTeCTalus 00yJaromerocs 3ayer 4
3. YueOHO-TeMaTHYeCKHU i MJIAH U COlePKAHUEe TUCIUIIHHBI.
3.1 Y4eOHO-TeMaTHYeCKMi IIaH
Tabnuna 3 - YueOHO-TeMaTHUeCKUH TUIaH OYHOM/3a09HO# (hOpMBI 00yUeHUS
Ob6mas | TpynoeMKoCTb 3aHsATHl (4ac.) dopma
TpyRoé | OPO 3®0 TEKYILETO
MKOCTb | Ay/uTOpH Aynurtop KOHTPOJISI U
\E Paznienbl u TeMbl AUCUUILIMHBI (6cezo . H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUA CPC 3aHATUS CPC OYHOM
= JICKI] | 1Ip JICK | IIp arrecranuu
2 aKT 1. aKT ycreBaeMo
2 CTH
Cemectp A
| | YncjaeHHbIE METOIBI 29 ) 10 | 14 2 2 23 | UnouBuny
ajnreopbl ajgpHOE

24 | MeToibl peneHHs 6 2 2 2 3a/laHue
HEJIMHENHBIX YPaBHEHUN

25 | MeToIbI peneHus CUCTEM 7 1 2 4
JUHEHHBIX anreOpanyecKux
ypaBHEHUMN. TOYHBIE METO/BI.

26 | MeTobI peneHus CUCTEM 9 1 4 4
JUHEHHBIX anreOpandecKux
ypaBHeHu#. [IpubnvxeHHbie
METO/IBI.

27 | Meron Herotona 7 1 2 4
(KacaTenbHBIX ) pEIICHUS
CHCTEM HEJTUHEWHBIX
ypaBHEHUH

Il | Teopusi npudIMKEHUI 26 4 6 16 2 23 | UnguBuny

29 | HTtepnonupoBanue GyHKIMH 7 1 2 4 aJlbHOE

30 | I[MpubmmxeHne TaOIUIHBIX 10 2 2 6 3aJ1laHue
byHKIMI MeToaOM
HAUMEHBIIINX KBAJPATOB

31 | MeToabl HaUTy4IIero 9 1 2 6
NpUOIKEHUS.

1l | Yucaennoe 26 4 6 16 2 23 | UnguBuny
auddepeHuupoBanue u aJbHOE
HHTErPUPOBaHHE 3a/laHue

32 | Yucnennoe 7 1 2 4
nuddepeHnrpoBanme




O6mas | TpynoeMKOCTh 3aHITHII (4ac.) dopma
Tpynoé¢ | O®O 300 TEKyIIEero
MKOCTB | AyuTopH AynuTop KOHTPOJISI U
\E Pasnensl u TeMbl AUCLUILITHHBL | (6ce20 H. IPOMCXKYT
E 110 3aHATHIM uac.) 3aHATHS CPC 3QHATHUS CPC O4YHOU
= JeK1] | TIp JIeK | mp arTecTaluy
2 aKT 1. aKT YCIIEBAEMO

2 CTH

Cemectp A

33 | UucneHHOe UHTETPUPOBAHUE. 10 2 2 6
Dopmysa NpsMOYroJbHUKOB

34 | YUucneHHOE UHTETPUPOBAHUE. 9 1 2 6
DopmyIibl Tpareuui,

Cumricona.

IV | YucijeHHbIE METOAbI 27 5 8 14 2 2 23 | UnouBuny
peleHHs1 00bIKHOBEHHBIX abHOE
aupPepeHunAIBHBIX 3alaHue
YPaBHEHHUI U YPABHEHHUII ¢
YaCTHBIMHU NMPOU3BOIHBIMU

35 | OGBIKHOBEHHBIE 7 1 2 4
Qg depeHIaIbHbIe
ypaBHeHus. 3anaya Komm.

36 | YucrieHHBIE METOJIBI PELICHHS 8 2 2 4
nuddepeHIaTbHBIX
YpaBHEHUM.

37 | YpaBHEHUS C YaCTHBIMH 7 1 2 4
IPOM3BOTHBIMU

38 | YucneHHOE UHTEIPUPOBAHHE 5 1 2 2
TG hepeHIMaTbHBIX
YpaBHEHM B YaCTHBIX
NPOM3BOJIHBIX, HAYAIBHBIE U
KpaeBblIe YCIIOBHSL.

ITpomMexxyTouHast arrecranus - 3a4eT

NTOI'O no cemectpy A 108 18 | 30 | 60 6 6 92 |4

4 Tlopsiiok OLEHMBAHHUSI YyCIeBaeMOCTH U C(POPMHPOBAHHOCTH KOMIIETEHIIUMH
o0y4aromerocs B TeKylei H NPOMeKYTOYHON aTTeCTALUH.
I[J'ISI MOJ0KHUTEITHHOMN OIICHKHU I10 pE3yjbTaTaM OCBOCHUA IUCHHUIIIMHBI 06y11a}01ueMycs[

HE0O0XO/MMO BBINIOJIHUTH BCE YCTAHOBJIEHHBIE BHJbI yuyeOHOW paboThl. OlieHKa pe3yabTaToB
paboThl oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeeHa B Tadymiie 4.

Tabmuua 4 - bannbHO-peHTHHroBas OLEHKa pPEe3y/IbTaToOB
oOyuatomuxcs no Buaam (bPC)

yueObHOl  paboThI

YueoOHnasn Cymma Buael n OneHka B aTTecTalllA Bbajiabl
padora (Buabl) | 6ayiioB pe3yJbTaThbl (a7
yueOHOM padoThl HeJleJIb)
Texymmas 80 JlekMoHHBIE 1 6ann mocemenue 1 0-6
yueOHas paboTta 3aHATHUS JIEKIIMOHHOT'O 3aHATHUS
B CEMECTpe (KOHCTIEKT)
(ITocemenue (6 3ansTHI)




3aHATUH 110 [Ipaktrueckue (17 | 1 6ana - mocemenue 1 17-51
paclyCaHUIO U 3aHSTHN). MIPAKTUIECKOTO 3aHSITHS
BEBIIOJIHEHHE 3 0aJsi1a — nocetenue 1 3anaTus
3a/1aHui) Y CYIIECTBECHHBIN BKIIA] HA
3aHITHU B pabOTY BCEH TPYIIIIbI,
Nunusunyansueie | 3a oqno UHa. 3a1aHue: 16-23
3amanus (4 4 6anna (BemoisiHeHo 51 - 65%
3a/1aHUS) 3a/1aHUi )
5 0ass10B (BBITIONHEHO 66 - 85%
3a/1aHUi )
6 6a/1710B (BBITOTHEHO 86 -
100% 3ananuii)
HToro no Texyuieii pabore B cemecTpe 33-80
[TpomexxyTounas 20 Bomnpocsr k 10 6an10B (IOpOroOBOE 10-20
aTTecTanus JK3aMEHY 3HAuCHUE)
(3auer) Tect 20 6an10B (MaKCUMaIBLHOE
3HAYCHHE)
HToro no npomMeKyTO4YHOI aTTecTanuu (3a4ery) 20
OayI0B

CymMapHasi oOlleHKa 0 JUCUHIJIHHE:
Cymma 0OasioB Tekyiel u npomexxyrouHoi arrecrauuu: 51 — 100 6.
HaOpanHbIe 6auibl IEPEBOISTCS B OLICHKH 110 CIIEAYIOIICH IIKaje:

- 0 — 50 — «ne 3aureHo;

—51-100 — «3auTeHO»

S5 MarepuajbHO-TeXHHYECKOe, IPOrPAaMMHOe H Y4eOHO-MeToAn4YecKoe odecrnevyeHne
AUCHHUILIMHBI
5.1 YueOnas suTeparypa
OcHoBHasi yueOHasi IuTEPaTYpa

1. baxsainos, H. C. Uucnennsie metossl : yueOnuk / H. C. baxsanos, H. I1. XKuakos, I'. M.
KobenbkoB. — 9-e uzn. — MockBa : Jlaboparopus 3Hanuii, 2020. — 636 c. — ISBN 978-5-
00101-836-0. — Texcrt : anmexTpoHHbIH // JIaHb : eKTpoHHO-OMOmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/126099 (nara oGpamienus: 27.08.2024). — Pexum mocrtyma: s
aBTOPH3. IIOJI30BATEIICH.

2. YucrneHHbIE METOMBI . y4eOHMK M MPaKTHKYM JUIs aKaJeMHuYeckoro OakanaBpuata /
V. T. lupymoB [u ap.]; mox penakumeit Y. I. IlupymoBa. — 5-e u3n., mepepald. u mom. —
MockBa : UsparensctBo FOpaiit, 2018. — 421 c. — (bakanaBp. AkaaeMuU4eckuii Kypc). —
ISBN 978-5-534-03141-6. — Tekcr : snekrponHsid // OOpa3zoBarenbHas miardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/412770 (nata obparmenus: 27.08.2024).

Jlono/JIHUTeIbHAsL y4eOHAas JInTepaTypa

1. Bouikos, E. A. Uucnennsle MeTo bl : yueOHoe nocodue amst By3oB / E. A. BonkoB. — 7-¢
u3n., crep. — Cankr-IlerepOypr : Jlawp, 2022. — 252 c. — ISBN 978-5-507-44711-4. —
Texkcr : nexTpoHHsbli //  JlaHb AJIEKTPOHHO-OMOmoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/254663 (nara obOpamienus: 27.08.2024). — Pexum moctyma: yis
aBTOPH3. MTOJIb30BATENEH.

2. Komuenosa, H. B. BrruucnurenbHas maremaTuka B MpuUMepax M 3a7adax . ydeOHoe
nocobue ans By3os / H. B. Korntuenosa, M. A. Mapon. — 5-e u3zn., crep. — Cankr-IlerepOypr :
Jlamp, 2021. — 368 c. — ISBN 978-5-8114-8114-9. — Tekct : anmeKkTpoHHBIH // JlaHb :
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aJIeKTpoHHO-OMbOmnoreunas cuctema. — URL: https://e.lanbook.com/book/171859  (mara
oOpamienus: 27.08.2024). — PexxuM pocrtyma: i aBTOPU3. MOJIb30BaTEICH.

3. Jlamumk, M. I1. Yucnennsie MeToasl : yueOHoe mocooue mist By30B / M. I1. Jlamuuk, M.
. Parynuna E. K. Xennep ; nog pea. M. I1. Jlamuuka. - U3a. 5-e ; crep. - MockBa : Akanemus,
20009. - 384 c. — ISBN 9785769566455. - TekcT : HEMOCpPEACTBEHHBIH.

4. Cpouko, B. A. Unucnenusie meroanl. Kypce seknuii : yae6Hoe mocobue / B. A. Cpouko. —
Cankr-Ilerepoypr : Jlamp, 2022. — 208 c¢. — ISBN 978-5-8114-1014-9. — Tekcr :
AJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEeYHAS cucTeMma. — URL:
https://e.lanbook.com/book/210359 (mara oGpamienus: 27.08.2024). — Pexum gocTyma: s
aBTOPU3. II0JI30BATEIICH.

5.2 MartepuajbHO-TEXHMYECKOE U IPOrPaMMHOe o0ecriedeHne TN CHUIIUHbI
VYyeOHbIe 3aHATHS IO TUCHUTLINHE TPOBOAATCS B YueOHbIX aynutopusx KI'TIN KemI'V:

YucneHHsle 310 Yuebnas aynuropus (MyJIbTUMEIUITHAS) U TPOBEICHU: 654079, Kemeporckas

METOJIBI - 3aHATUH JEKINOHHOTO THIIA; obmacte - Kyszbacc, T.
- 3aHATHH CEMHHAPCKOTO (MPAaKTHYECKOT0) THUIIA; HoBoky3Henk,  mp-KT
- TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALIUMI; Merannypros, a. 19

- TEKYILETro KOHTPOJIST ¥ IPOMEKYTOYHOH aTTeCTaIHN.
CrenmmanmusupoBanHas (ydeOHas) MeOenb: ITocka MenoBas, Kadempa,
MOHOOJIOKH ayJAUTOPHEIC.

O6opynoBaHMe: CTallMOHApHOE -KOMIIBIOTEp IIpenojaBaTeis, 3KpaH,
MPOEKTOP, aKyCTHYECKasi CUCTEMA.

Hcnonb3yemoe POrpaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOiuiieH3MOHHOMY J0TOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoG0omHO
pacmpoctpansiemoe [10), Supmexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansemoe I10).

WuTepHet ¢ obecnieuenuem nocryna B DM1OC.

5.3 CoBpemenHbIe IpodeccuOHANbHBIE 0a3bl JAHHBIX M HH()POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.
Ilepeuens CIIB/l u UCC no aucuumninne

1. OGmepoccuiickuil MaTeMaTHUeCKUil mopran (MHGOpMaIMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Wndopmarmonnas cuctema «EamHOE OKHO JOCTyIA K 00pa30BaTeIbHBIM pecypcam -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - MmatemaTnueckas 0a3a JaHHBIX, OXBATHLIBAIOIIAS

Matepuaibl ¢ KoHna 19 Beka. zbMath coxepxut oxosio 4 000 000 qoxkymeHTOB, U3 60JEe
3 000 xypranoB u 170 000 kHUT IO MaTeMaTHKe, CTATUCTHKE, HHPOPMATHKE, a TAaKXKe
MAaIIMHOCTPOCHUIO, (PU3UKE, €CTECTBEHHBIM HAayKaM U JIp.

6 Nuble cBe1eHus U (MJ1H) MATEPHAIBI.

6.1. IIpumepHbIe TeMbl NHCbMEHHBIX Y4eOHBIX PadOT
TeMbl HHAUBUAYAJIbHBIX 3aIaHUM

1. UnauBuayanbHoe 3agaHue Nel: UuciieHHbIe MeTObI aJIre0pbl.
Temsr: 1.1 Meron I'aycca pemieHust cucreM JHMHEWHBIX ypaBHEHUH (CXeMa €IMHCTBEHHOI'O

7
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JICTICHUS ).

1.2 Metox npocToit uTepauuu (I CUCTEM JIMHEHHBIX ypaBHEHUN).

1.3 Merox 3eiinens.

14 Otnenenue KopHEH HETMHEHHOTO ypaBHEHUs. ['padudeckoe oTeneHne KOpHEH.

1.5 MerToq MOJOBUHHOIO JeNeHUS. YCJIOBHE OKOHYAaHHUs Ipolecca JeJeHHsl IpU
3aIaHHON JTOIIyCTUMOM MOTPELIHOCTH.

1.6 Mertoa npocToii urepanuu (i1 HeTUMHEHHBIX YpaBHEHU ).

1.7 Metoa HeroToHa (KacaTeabHBIX).

BapuanTt (00pa3en):

3azanue 1.

1) OTnenuTh KOPHH 33JaHHOTO YPaBHEHHUS:

a) rpauyUecKy;

0) ¢ ucronp3zoBanuem I[1K.

2) C nmomMoIIs0 MUKPOKAIBKYJISTOPA BEIYUCITHTE OJIMH KOPSHb YPABHEHHUS ¢ TOYHOCTHIO
£ =102, ucronb3ys METO POCTOI HTEPALIHH.

3) CocraBuTh nporpammy st BeraucieHus ¢ nomortbio [1K Bcex kopHe# 3a1anHOro
YPaBHEHHS METOIOM TIOJIOBHHHOTO JE/ICHHAs ¢ ToYHOCThI0 & =107,

4) CocTaBUTh MPOTpaMMy JJIsi YTOUHEHHS OJTHOTO U3 KOPHEH ypaBHEHHSI METOJIOM

HpioToHA ¢ TouHOCThIO £ =107%.
2
COSX —(x —l) =0;

3amanue 2.

PelnTh CHCTEMY JIMHEIHBIX ypaBHEeHHH ¢ TouHocTbi0 & =107 pasmmunbivu
crocodaMu:

a) meromom Taycca (10 cXeMe €IMHCTBEHHOIO JIEJNEHUS) ¢ INPUMEHEHHEM
MHKPOKAIILKYJIATOPA;

b) meromom npocroii ureparuu Ha ITK;

c) wmeroxom 3eiiaens Ha [1K.

3,01x, —0,14x, — 0,15%, =1,00,
1.41,11x, +0,13x, — 0,75x, = 0,13,
0,17x, -2,11x, +0,71x, =0,17;
3aganue3.
Pemnts cucreMy HENMMHENHBIX YpaBHEHUN METOI0M HBIOTOHA € TOUHOCTBIO & = 10_4_
sin(x+Yy)—1,6x=0,
x> +y? =1,
2. UnpuBuayanabHoe 3aganue Ne2: Teopusi npuoInKeHHI.
Tembl:

2.1 3a/aya HHTEPIOIUPOBAHUS TAOIUYHON QYHKINU.
2.2 WMHTepnoyauyoHHbIN MHOTOWIEH Jlarpanika.

2.3 Tabmuipl KOHEYHBIX Pa3HOCTEH.

2.4 I1epBbIil THTEPNOIALMOHHBIN MHOrOWIeH Hbr0TOHA.
2.5 Bropoii nHTepronsanuonHslii MHOrowieH HproToHa.
2.6 CyOrabynupoBanue QyHKIU.

2.7 MeTo HaMMEHbBIIUX KBaIPaTOB.

2.8 JIuneiinas perpeccusl.

2.9 KBanparuunas perpeccus.

Bapuanrt (00pa3en):



3amanme 1.
1) ITo 3amannHOM Tabnuie 3HaYeHUH GYHKIIUA COCTAaBUTH (POPMYITY HHTEPIIOISAIIMOHHOTO

mHorouseHa Jlarpanxa. [Toctpouts ero rpaduk 1 OTMETUTH HA HEM Y3JIOBBIE TOUKH.

X -1 0 3

y -3 5 2

3amanue 2.
ITo 3amanHO# TabnuIe 3HaYeHU QYHKIIUU TTOCTPOUTH METOIOM HAUMEHBIINX KBAIPaTOB

JMHENHYIO U KBaPATUYHYIO PETPECCUH C UCIIOJIb30BAHUEM:!
1) kanpKynaToOpa;
2) IIK.

CpaBHI/ITb 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. UuauBuayaabHoe  3aganue  Ne3:  Umciaennoe  auddepenHuupoBanue u
HHTErpupoOBaHMue.
TeMsr:

3.1 YucnenHoe nuddepeHupoBaHne Ha OCHOBE HWHTEPIOJSIIUOHHONW (OPMYIIBI
Jlarpanxa.

3.2 YucnenHoe nuddepeHupoBanie Ha OCHOBE WHTEPIOJSILUOHHON (OPMYIIBI
Herorona.

3.3 [TorpentHocTh yncineHHOro AU GepeHIUPOBaHUS.

34 Merton HeomnpeaeneHHbIX KO PHUITMEHTOB.

3.5 YucnenHoe wuHTerpupoBaHue. KsaaparypHas ¢opmyna mpsMOYTOJIbHHKOB.
[TorpemHOCTh YUCIIEHHOTO HHTETPUPOBAHHS.

3.6 ®opmyna Tpanernuil. [lorpenHOCTs YNCIEHHOTO UHTETPUPOBAHUS.

3.7 ®opmyna Cumriicona. [TorpenrtHocTh YNCICHHOTO HHTETPUPOBAHUSI.

Bapuanr (o0pa3en):
3ananue 1.

BeruuciauTs ¢ MOMOIIBIO KaNbKYJISTOpa 3HAYEHHE MPOU3BOMAHONW (DYHKIWHU, 3aJaHHOMN
TaOJINYHO, UCTIOIB3YS:

1) unTepnonsuuoHHy0 Gopmyny JlarpaHka, OLIEHUTh MOTPEIIHOCTh METO/1A;

2) UHTEPNOSIIMOHHYIO popMyy Hbl0TOHA, OLIEHUTH MOTPEIIHOCTh METOAA.

rovep @yuxyus f(x) Xo
sapuanma
1 sinx 0,60
3ananue 2.

1) BBIUHCIHUTH C TIOMOIIBIO KaIbKYJIATOpPAa UHTErpai 3ajaHHoi (yHkiuu npu N=10
o ¢opmye:
a) MPSIMOYTOJILHUKOB;
0) Tpaneuuit;



B) CumrcoHa.

[Ipou3BecTH OIEHKY MOTPENTHOCTH METOI0B HHTETPUPOBAHUS.

2) CocTaBUTh NPOrpaMMy BBIYMCICHHUS HMHTErpayia 3aJaHHON (yHKIMH 10 dopmyIie
CumricoHa.

2,2
12 X

4., UnpuBuayadabHoe 3agaHue Ned: UmncjieHHbIe MeTOJAbl pemieHHs] 00bIKHOBEHHBIX
nuddepeHuINAIBLHBIX YPABHEHUI 1 YPABHEHUH ¢ YACTHBIMHU MPOU3BOIHBIMH.
TeMsr:

4.1 UucneHHble METOABI pemieHus nuddepeHuaibHbIX ypaBHeHHH. MeToa Diinepa.

4.2 Merton Ditnepa — Komm.

4.3 Merton Pynre — Kytra.

4.4 YucieHHOe HMHTErpHpoBaHuEe AU(PQPEepeHIMATbHBIX YpaBHEHHA B  YaCTHBIX
MIPOU3BO/THBIX, HAYAIBHBIC M KPAEBhIC YCIIOBUSI.

45 Merton cetok 11 3anaun J{upuxe.

4.6 MeTton ceTok [isl ypaBHEHHUsI 1apaboIMyecKoro TUIIa.

Bapuaur (00pasen):
3ajganue 1.
Peumts 3anady Ko st muddepenumansaoro ypasuenns Yy = f (X,Y) Ha orpeske

[a;b] npwm 3amanHOM HavansHOM ycnoBun Y(@) = C u miare uHTErpHpoBaHMs h:

1) meronom Diinepa:
a) Ha KaJIbKYJISITOPE;
0) na I1K;
B) IOCTPOUTH I'paK UHTETPAIbLHON KPUBOIA;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKYJISITOPE;
0) mocTpouTh rpapuk MHTErpaIbHONW KPUBOIL;
3) merogom Pynre — Kyrra Ha I1K.

H
omep f(, y) A b c h
sapuanma
1 1—sin(0,75x—y)+@ 0 1 0 0,2
X+1
3aganue 2.
DIIpumensis MeToA KOHEYHBIX pa3HOCTEeH, HallTH pemeHue 3amauu Jupuxie aus
o’u  d%u
ypaBHeHus Jlamnaca — t—== Os kBagpate ABCD c Bepmmmaamu A(0;0), B(0;1), C(1;1),

Xt oyt
1
D(1;0) ¢ marom h=g .

KpaeBbie yciioBusi mpuBeieHbl B Ta0JIHIIe BAPUAHTOB.
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Howmep
sapuarnma U |AB U |BC U |CD U |AD
1 30y 30(1-x%) 0 0

6.2 IIpuMepHbIe BONPOCHI U 3a1aHKs / 3a1a4H 1JIs1 IPOMEKYTOYHOM aTTecTaluu

Taﬁ.lmua 5- HpI/IMeprIe TECOPETUYECCKHUE BOIIPOCHI U IIPAKTUYCCKHUE 3a1aYIM K 3a4€Ty

Pa3znennl u TeMbl IIpumepHbIe IIpuMepHbIe NPAKTHYECKHE 321a4H
TeopeTHYeCKUe
BONPOCHI
9 cemectp
1. YUnclieHHBIE METOJIBI aNTreOpHI.
1.1 Mertonsl 1.0tnenenue kopHei 1.0tnenuTh KOpHU 33JaHHOTO YPaBHEHUSI
peuieHust HEIUHEHHOTO rpadudecku:
HEJIMHENHBIX YpaBHEHUS. COSY — ( X _1)2 -0
YpaBHEHUN I'padpuaeckoe oTaeneHue
KOpHEL. 2.C noMoIIbI0 MUKPOKATIBKYJISATOPA

neieHust. Y cioBHe

JIOIIYCTUMOU
MOTPEUTHOCTH.
3.Metoa npocroi
urepanuu (s

2.MeTo1 HOJIOBUHHOTO

OKOHYaHMS Ipouecca
JIETICHUS TP 3aIaHHOMN

BBIYUCJIUTH OAWH KOPCHb YPAaBHCHHA C

-3
tounocThio € =107, ucnons3ys MeTox
IPOCTOM MTEPALIUH.

HEJIMHENHBIX

YpaBHEHHUH).
1.2. Mertons! | 4. Meton 'aycca 3.Pemnth cuctemMy JTMHEHHBIX YpaBHEHUH C

_4

penreHust CHUCTEM | PCHLICHUS CHCTEM tounocthio € =107 meromom INaycea (1o
JMHCHHBIX JIMHCHHBIX YPaBHCHUU CXeMe SIMHCTBCHHOTO JICJICHUS) C
YpaBHEHUU JICTICHUS ). } 3,01x, —0,14x, —0,15x, =1, 00,

5.Merog IIPOCTOMN

6.Merton 3eiinens.

uTepauuu (A1 CUCTEM
JTUHEWHBIX YpaBHEHUN). 0,17x,—2,11x, +0,71x, = 0,17,

1,11x, +0,13x, —0,75x%, = 0,13,

1.3. Meton Hetorona | 7.Metox Herotona | 4.Pemuth cricteMy HETMHEHHBIX YpaBHEHUM
(KacaTebHbIX ) (KacaTesbHbIX). merozom HeroToHa ¢ Tounoctsio £ =107
eIICHUS CHCTEM .
p o sin(x+Yy)—-1,6x=0,
HEJIMHEHHBIX
o 2 2 .
ypaBHEHHHA X2 +y?=1

2. Teopust npubIMKEHUI

2.1 8.3amaua
HuTeprnionupoBaHue | UHTEPIOIHUPOBAHUS

byHKIMI TaOIMYHON QYHKIIUH.
9.MHTEpNONALMOHHBIN
MHorowieH Jlarpanxa.

10.Tabnuuel KOHEYHBIX X -1 0 3
pa3HOCTEH. y -3 5 2
11.I1epBbrit

WHTEPHOJISAILIMOHHBII

5.I1o 3aganHOli Tabnuie 3HaYEHUH (YHKIINH
COCTaBUTh (POPMYITY HHTEPHOISILHUOHHOTO
MHorowieHa Jlarpawxka. IlocTtpouts ero

r‘pati)m( U OTMCTHUTH HAa HEM Y3JIOBBIC TOUKH.
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MHorowieH HproToHa.
12.Bropoii
MHTEPIIOJSIIIMOHHBIN
MHoOrowieH HeroToHa.
13.Cy6TabynupoBaHue
(byHKINHA.

14.Meton HauMEHBIINX
KBaJpaToB.

15.Jluneitnas perpeccus.
16.KBagparnunas

perpeccusi.
2.2 lpubnmxenue 14.Meron naumenbiux | 6.11o 3aganHo¥ Tabnuie 3HAYEHUH QyHKIH
TaOJMYHBIX QYHKIUI | KBaJApaTOB. HOCTPOUTH METOZOM HAUMEHBILIUX KBAPAaTOB

METOJIOM
HAUMEHBIINX
KBaJIpaToB

15.JIunelinas perpeccus.
16.KBagpaTtuunas
perpeccust

JIMHEMHYIO U KBAJPAaTUYHYIO PETPECCUH C
HCII0JIb30BaHUEM KalbKyysiTopa. CpaBHUTH
BEJIMYMHBI CPETHEKBAAPATUYECKHUX
OTKJIOHCHUH.

X 0,10
y 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. YucnerHoe nuddepeHpoBaHie 1 HHTETPUPOBAHUE

3.1YucnenHoe
nuddepeHnrpoBaHue

17.Yucnennoe
nuddepeHnrpoBaHue Ha
OCHOBE
MHTEPIOJSIIIMOHHON
dbopmysl Jlarpanxka.
18.Yucnennoe

g epeHpoBaHue Ha
OCHOBE
WHTEPHOJIALIMOHHON
dbopmynel HeroToHA.
19.ITorpeurHoctsb
YHUCIEHHOTO

20.ud depeHIpoBaHUS.
Merton HeompeaeneHHbIX

7.BBIYMCIUTD € MOMOILIBIO KAIBKYJISTOPA
3HaYeHHUE MPOU3BOIHON PYHKIINU, 3aJaHHON
Ta0JINYHO, UCTIOJIB3YSL:

1) uaTepnionsuuonuyto popmyny Jlarpanxka,
OLICHUTH IIOTPELTHOCTh METO/A;

2) unTepnosiuoHHyto Gopmyny HeroToHa,
OLICHUTB IOTPEUTHOCTh METOJA.

HoMep
sapuanma Pynryus f(x) Xo
1 sinx 0,60

K02 (UIINEHTOB.
3.2Uucnennoe 21.Yucnennoe 8.BBIUMCINTH C MOMOIIBIO KAJIBKYIATOPA
UHTETPUPOBAHHE WHTETPUPOBaHUE. MHTETpai 3aJaHHoi QyHKIuu mpu N=10 mo

KBanpatypnas ¢opmyna | popmyne:

NPSIMOYTOJTBHUKOB. a) IPSMOYTOJIbHUKOB;

[TorpemHocTs 0) Tpaneuuii;

YUCJIICHHOTO B) CumricoHa.

UHTETPUPOBAHMUSL. [Tpon3BecTH OLIEHKY MOTPEITHOCTH METO/I0B

22.®opmyrna  Tparenuii. | ”HTETPUPOBAHUSI.

[TorpermHocTh 221g(x+2) dx

YHCIICHHOTO 1'[2 X ’

UHTETPUPOBAHMUSL. '

23.®opmyna Cumricona.

[TorpemnocTs

YHCIICHHOTO

MHTETPUPOBAHMSL.
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4. YucneHHbIe METOBI PEIICHHS OOBIKHOBEHHBIX U] EepeHITHANTBHBIX YPABHCHUHN U YpaBHEHU
C YaCTHBIMU MTPOU3BOTHBIMHU

4.1 OOBIKHOBEHHBIE
g depeHImaIbHbIe
ypaBHeHUs. 3a/1a4ua
Komm.

24 YucieHHble METOEI
perieHus
nuddepeHIaTbHBIX
ypaBHeHui. Meron
Oitnepa.

25.Merop Diinepa —
Komm.

26.Merox Pynre —

Kyrra.

9.Pemuth 3anauy Komm st

¢ epeHIaIbHOr0 YpaBHEHUS

y' = f (X, Y) uaorpeske [a;b] npu
3a7aHHOM HadanbHOM ycioBun Y(@) =C u

iare HHTerpupoBanus h:
1) MmeTogom Ditnepa; MOCTPOUTh rpaduk
WHTErPAIbHON KPUBOU;
2)meroom Diinepa — Komu:
f(x, y) A|b |c|h
1,75y

1-sin(0,75x-y)+——= |0 |1 | 00,2
X+1

4.2 YpaBHEHUS C
YaCTHBIMU
IPOM3BOIHBIMHU

27.YucnenHoe
WHTETPUPOBAHUE
nuddepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
MIPOM3BOIHBIX,
HavyaJIbHBIC U KPAeBbIC
YCIIOBUSL.

28.Metox ceTok miIs
3angauu Jupuxie.
29.Metox ceTOK It
ypaBHEHUS
napaboINYEeCKOro TUIIA.

10.IIpumeHsiss METOA KOHEUYHBIX Pa3HOCTEH,
HaliTh pemienne 3anaun  upuxmne s

o’u ol
—2+—2=0 B
ox~ oy
kBagpare ABCD ¢ Bepmmuamu A(0;0),

ypaBHeHus Jlarutaca

B(0;1), C(1;1), D(1;0) ¢ marom h:% .
Kpaessble yciioBust IPUBEIECHBI B TaOJIHIIE.
U|AB U|BC U|CD U|AD

30(1-
X%

30y 0 0

CocraBurens (n): domuna A.B., nouent kap. MOMM

(Pamunus, unuyuaner u dondcnocmo npenodasamens (et))
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