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1 leab TUCHUIIAHBI.

B pesynbrare ocBOeHMs AUCHUIUIMHBI Y O0YYaIOLIErocs: AOHKHBI ObITh C(HOPMHUPOBAHBI
KOMIIETEHIINM OCHOBHOW NpPOQeCcCHOHATBHON 00pa3oBaTeIbHONM MporpaMMmbl OakaaBpuara

(manee - OITOIN):

[K-1: CriocobeH ocBanBaTh U UCTIONL30BATh TEOPETHUCCKHIE 3HAHHS U TPAKTUYCCKUE YMCHHUS H HABBIKA
B IIpeAMETHOM 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 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 TPOQECCUOHATIBHBIX
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:

- OCHOBHBIC TTOHSATHS U TIPHUKJIATHBIE
ACIICKThI YUCJICHHBIX METOJ0B IJIs1
OpraHM3aliU Y4eOHBIX UCCIICIOBaHUIN
B 00JIaCTH MaTEMAaTHUKU H
MaTeMaTHYECKOTO MOJICITHPOBAHHUS:
YMeTh:

- pemaTh IpUKIIaIHbIE
MaTeMaTHYeCKue 3a1a49u, IPAMEHSS
YHUCJICHHBIC MCTObI,

Bmaners:

- METOJIaMH pabOTHI C
UHQOPMAIIMOHHBIMH PECypcaMu, B TOM
Yquclie C KOMHBIOTCpHBIMI/I
IIpOrpaMMaMH, [T PEIICHUS
HpI/IKHaILHBIX 3a1a4 YUCJICHHbBIMU
METOJIaMH

2 O0béM U TPY10EMKOCTh JUCHMIIIMHBI 10 BUAAM YUeOHBIX 3aHATHH. PopMBbI
NPOMEKYTOYHOH aTTeCTALHM.
Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHBI 110 BUJIaM YUYE€OHbBIX 3aHATHH

. O6béM yacoB o popmam
OO01ast Tpy10€MKOCTh U BUJIbI yU€OHOU paboThI 1O N —
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax 0O 0300 300
1 O0u1ast TpyA0EMKOCTh TUCITUTUTNHBI 108 108
2 KonrtakTtHas paboTa 00yuaromumxcs ¢ npenojaBatenem (1o 36 8
BHJIaM Y49€OHBIX 3aHATHI) (BCEro)
AynutopHast paboTa (BCero): 36 8
B TOM YHCIIE!
JIEKITUHA 18 4
MIPAKTHYECKUE 3aHATHSI, CECMHHAPBI 18 4
MPAKTHKYMBI
nabopaTopHble paboThI
B MHTEPAKTHUBHOU (opme 14
B QJIGKTPOHHOU (hopMme
BreaynuropHas pabota (Bcero): 72 96




B TOM YHCJIC, MHIUBUIyaIbHAS paboTa 00ydJarommxcs ¢
MpernoaBaTesieM

MIOJITOTOBKA KYPCOBOM pabOThI/KOHTaKTHas paboTa

IPYIIOBasi, UHAWBHUIyaJIbHAs KOHCYJIBTALMS U UHBIE BUJIBI
y4eOHOM e TeIbHOCTH, MTPelyCMaTPUBAIOIIUE TPYIIIIOBYIO
WA UHAUBUAYAIBHYIO paboTy 00y4aronmxcs ¢

peroaBaTeeM)

TBOpYecKas pabora (dcce)

3 CamocrosTenpHas pabora oOydaromuxcst (BCero) 72 96
4 TIpoMexxyTouHasi aTTeCTalus 00yJaromerocs 3ayer 4
3. YueOHO-TeMaTHYEeCKUIi IJIAH U COJAepPKAHUE JTHCUHMIJIHHDI.
3.1 Y4eOHO-TeMaTHYeCKMi IIaH
Tabnuna 3 - YueOHO-TeMaTHUECKUH TIaH OYHOM/3a09HO# (hOpMBI 00yUeHUS
Ob6mas | TpynoeMKoCTb 3aHsATHl (4ac.) dopma
TpyRoé | OPO 3®0 TEKYILETO
MKOCTb | AyiuTOpH Aynurtop KOHTPOJISI U
\E Paznienbl u TeMbl AUCUUILIMHBI (6cezo . H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUA CPC 3aHATUS CPC OYHOM
= JIGKLI | Ip JICK | IIp arTeCTanunu
2 aKT 0. | aKkT yCIIEBaeMO
< CTH
Cemectp 9
| | YncjeHHBIE METOAbI 24 4 4 16 1 1 24 | UnguBuny
ajnreopbl ajgpHOE

24 | MeToibl peneHHs 6 1 1 4 3a/laHue
HEJIMHENHBIX YPaBHEHUN

25 | MeToIbI peneHus CUCTEM 6 1 1 4
JUHEHHBIX anreOpandecKux
ypaBHEHUMN. TOYHBIE METO/BI.

26 | MeTobI peneHus CUCTEM 6 1 1 4
JUHEHHBIX anreOpandecKux
ypaBHeHu#. [IpubnvxeHHbie
METO/IBI.

27 | Meron Herotona 6 1 1 4
(KacaTenbHBIX ) pEIICHUS
CHCTEM HEJTUHEWHBIX
ypaBHEHUH

Il | Teopus npubanxeHuii 24 4 4 16 ‘ 1 1 24 | UnguBuny

29 | HTtepnonupoBanue GyHKIMH 6 1 1 4 aJlbHOE

30 | I[MpubmmxeHne TaOIUIHBIX 6 1 1 4 3aJ1laHue
byHKIMI MeToaOM
HAUMEHBIIINX KBAJPATOB

31 | MeToabl HaUTy4IIero 12 2 2 8
NpUOIKEHUS.

Il | Yucaennoe 24 4 4 16 1 1 24 | UnguBuny
auddepeHuupoBanme u aJbHOE
HHTErPUPOBaHHE 3a/laHue

32 | Yucnennoe 6 1 1 4
nuddepeHnrpoBanme




O6mas | TpynoeMKOCTh 3aHITHII (4ac.) dopma
Tpyno€ | OPO 300 TEKYIIero
MKOCTB | AyuTopH AynuTop KOHTPOJISI U
\E Pa3gensl 1 TEMBI JUCIUAILIMHEI (60@20 H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUS cpc |3aHATHA | o O4YHOU
gg( JIGKLI | Op JICK | IIp arrecTaunuu
2 AKT 1. AKT yCIeBaeMo
2 CTH

Cemectp 9

33 | YucneHHOe UHTETPUPOBAHUE. 6 1 1 4
Dopmysa NpsMOYroJbHUKOB

34 | YUucneHHOE UHTETPUPOBAHUE. 12 2 2 8
DopmyIibl Tpareuui,

Cumricona.

IV | YucieHHbIE METOIbI 24 4 4 16 1 1 24 | UnouBuny
pelieHusi 00bIKHOBEHHBIX abHOE
aupPepeHunAIBHBIX 3alaHue
YPaBHEHHUI U YPABHEHHUII ¢
YaCTHBIMHU NMPOU3BOIHBIMU

35 | OGBIKHOBEHHBIE 6 1 1 4
Qg depeHIaIbHbIe
ypaBHeHus. 3anaya Komm.

36 | YucrieHHBIE METOJIBI PELICHHS 6 1 1 4
nuddepeHIaTbHBIX
YpaBHEHUM.

37 | YpaBHEHUS ¢ YaCTHBIMH 6 1 1 4
IPOU3BOTHBIMU

38 | YucneHHOE UHTEIPUPOBAHHE 6 1 1 4
TG hepeHIMaTbHBIX
YpaBHEHUI B YaCTHBIX
MIPOU3BOTHBIX, HAYAJILHBIC U
KpaeBbIe YCIOBUSI.

[TpoMexxyTodHast aTTeCTAINS - 4 | 3ager

NTOTI'O no cemectpy 9 108 18 | 18 | 72 4 4 96

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

HE00XO/IMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBIE BHJIbI ydeOHOW paboThl. OlieHKa pe3ysbTaToB
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 Bbajasbl
padora (Buabl) | 6ayiioB pe3yJbTaThbl (a7
yueOHOH padoThl HeJleJIb)
Texymmas 80 JlekMoHHBIE 1 6ann mocemenue 1 0-9
yueOHas paboTta 3aHATHUS JIEKIIMOHHOT'O 3aHATHUS
B CEMECTpe (KOHCTIEKT)
(ITocemenue (9 3ansTHI)




3aHATUH 110 [Tpaktrueckue (9 1 6ann - mocemenue 1 9-27

paclyCaHUIO U 3aHATHUR). MIPAKTUIECKOTO 3aHSITHS
BEBIIOJIHEHHE 3 0aJsi1a — nocetenue 1 3anaTus
3a/1aHui) Y CYIIECTBECHHBIN BKIIA] HA
3aHATUU B pabOTy BCEHl TPYMIIbI,
Nunusunyansueie | 3a oqno UHa. 3a1aHue: 36-44
3amanus (4 9 6as1a (BeimosHeHo S1 - 65%
3a/1aHUS) 3a/1aHUi )

10 6aJs10B (BBITIOJIHEHO 66 -
85% 3ananuii)

11 6a/110B (BBITOIHEHO 86 -
100% 3ananuii)

HToro no Texyuieii pabore B cemecTpe 45 - 80
[TpomexxyTounas 20 Bomnpocsr k 10 6an10B (IOpOroOBOE 10-20
aTTecTanus JK3aMeHy 3HAYCHHUE)
(3auer) Tect 20 6an10B (MaKCUMaIBLHOE
3HAYCHHE)
HToro no npoMeKyTO4YHOM 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, IPOrPAMMHOE M Y4eOHO-MeTOoAnYecKoe odecrevyeHne
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 3nanuit, 2020. — 636 c. — ISBN 978-5-
00101-836-0. — Texcrt : anmexTpoHHbIH // JIaHb : eKTpoHHO-OMOmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/126099 (mata oOpamenus: 22.06.2023).

2. YucrieHHbIE METONbI : y4eOHMK M TpPaKTHKYM JUIs akajeMuueckoro OakaiaBpuara /
V. T.IupymoB [u np.]; mox penakuumeit Y. I'.IlupymoBa. — 5-e u3n., mepepal. u jom. —
Mocksa : M3zgarensctBo [Opaiit, 2018. — 421 c. — (bakamaBp. AKaJeMHUYECKUH KypcC). —
ISBN 978-5-534-03141-6. — Tekct : anekrponHslii // O6pazoBatenbHas miardopma HOpaiir
[caitt]. — URL.: https://urait.ru/bcode/412770 (nata obparmenus: 22.06.2023).

JlonoJIHUTeIbHAsL 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: onexTpoHHsbli / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/254663 (mata obpamenwus: 22.06.2023)

2. Konuenosa, H. B. BrluncnaurenbHas maremMaTHka B IpHUMEpax M 33jadax @ yueOHOe
noco6ue ans By30B / H. B. Kormuenosa, 1. A. Mapon. — 5-e u3za., crep. — Cankrt-IlerepOypr :
Jlanp, 2021. — 368 c. — ISBN 978-5-8114-8114-9. — TekcT : aneKkTpoHHbIH // JlaHb :
NIEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/171859  (mara
obpammenust: 22.06.2023).
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3. Jlarmumk, M. T1. Yucnennsie MeToanl : yaeOHOe mocooue mist By30B / M. I1. Jlamuuk, M.
. Parynuna E. K. Xennep ; nox pea. M. I1. Jlanuuka. - U3xa. 5-e ; ctep. - MockBa : Akanemus,
20009. - 384 c. — ISBN 9785769566455. - TekcT : HEMOCpeACTBEHHBIH.

4. Cpouko, B. A. Hucnennsie metoasl. Kypc nekmuit : yuednoe nocooue / B. A. Cpouko. —
Cankrt-Ilerepoypr : Jlamp, 2022. — 208 c¢. — ISBN 978-5-8114-1014-9. — Tekcr :
AJIEKTPOHHBIH // Jlanp : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/210359 (marta obpamenus: 22.06.2023).

5.2 MaTepuajibHO-TEXHUYECKOE M MPOrpaMMHoe odecrnevyeHue TUCIUILTHHbI
YyeOHble 3aHATHS 0 AUCHUIUIMHE TpoBoasiTcs B yueOHbIX ayautopusx KI'TIN Keml'V:

YucneHHbIE 310 YueGnast aynuropust (MyJIbTUMEINITHAS) AT TPOBECHUS: 654079, Kemeposckas

METOJIBI - 3aHATUH JEKINOHHOTO THIIA; obmacts - Kysbace, r.
- 3aHATUH CEMMHAPCKOTo (MIPaKTHYECKOT0) TUIIA; HoBoky3Heuk,  mp-KT
- TPYIIIOBBIX U MHANBHUYaIbHBIX KOHCYJIbTalNH; Meramtypros, a. 19

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTallu.
CrienpanusupoBanHas (yucOHas) MeOenb: Tocka MenoBas, Kadempa,
MOHOOJIOKH ayHTOpPHBIE.

OOGopynoBaHWe: CTALMOHAPHOE -KOMIIBIOTEp IIPEroJaBaTelisi, JKpaH,
HPOCSKTOP, aKyCTHYECKast CHCTEMA.

Hcnons3yemoe MIPOTPaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cy0iumeH3nOHHOMY JOTOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobGoaHo
pacnpoctpansiemoe I10), fAnnpexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).

WuTtepHeT ¢ obecneuenuneM poctyna B SMOC.

5.3 CoBpemeHnnblie npodeccuoHANbHbIE 0a3bl JAHHBIX M HH()POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.
Hepeuens CIIB/l u UCC no aucuumninae

1. OO6mepoccuiickuii MaTeMaTnyecKuil nopTai (MHQpOpMalMOHHas CUCTEMA) -
http://www.mathnet.ru/

2. HudopmarmonHas cuctema «EanHoe 0KHO J0CTymna K 00pa3oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - maTemarnueckas 6a3a JaHHBIX, OXBaTLIBAKOIIIAS
MmatepHaisl ¢ koHua 19 Beka. zbMath cogepxxut okono 4 000 000 fokymeHTOB, U3 6osee

3 000 xypnuanoB u 170 000 KHUT 11O MaTeMaTUKe, CTATUCTUKE, HHOOPMATHKE, a TaKKe
MaIIHHOCTPOCHUIO, PU3NKE, ECTECTBCHHBIM HayKaM U JIp.

6 NHble cBe1eHHus M (MJTH) MAaTePHAIbI.

6.1. IIpumepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX padoT
TeMbl HHAUBUAYAJNbHBIX 3aJaHUM

1. WnauBuayanabHoe 3aganue Nel: UnciieHHbIe MeTObI AJITe0pbI.
Temsl: 1.1 Meroxa ["aycca pemieHus: cucTeM JIMHEWHBIX YpaBHEHHMH (cxema €JMHCTBEHHOTO
JICTICHUS ).
1.2 Meton npocToit uTepanuu (sl CHCTEM JIMHEWHBIX ypaBHEHUH ).
1.3 Merogn 3eiinens.



https://e.lanbook.com/book/210359
http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

1.4 Otnenenue KopHEH HENMMHEHHOTO ypaBHEeHUs. [ padudeckoe OTaeIeHIE KOPHEH.

1.5 Meroag mOJOBHHHOTO JeNEHHs. YCIOBHE€ OKOHYAHHUS Tpoliecca [eJICHUs IpH
3aJJaHHOM JOMYCTUMOMN NOTPELTHOCTH.

1.6 Metox npocToii uTepauuu (s HEIMHEHHBIX YPaBHEHU ).

1.7 Meton HproToHa (KacaTenbHBIX ).

Bapuanr (o0pasen):

3ananue 1.

1) OtnenuTh KOpHU 33JJaHHOTO YPABHEHHUSI:

a) rpadUYECKH;

0) ¢ ucronp3zoBanuem [1K.

2) C noMoIbi0 MUKPOKAIBKYJSTOPA BEIYUCIUTD OIMH KOPEHb YPABHEHHUS C TOYHOCTBIO

=107, UCIIOJIB3YsI METO IPOCTOM UTEPALMH.
3) CoctaBuTh IporpamMmy Juist BerurciaeHus ¢ nomoibto [1K Bcex kopHel 3ajaHHOTO

YpaBHEHHUS METOJIOM IOJOBUHHOTO JENIEHHS C TOUHOCTBIO & = 107
4) CocTaBuTh IporpamMmy JijIsi yTOUYHEHUSI OJJHOTO U3 KOPHEH ypaBHEHHUS METOJOM

HproToHa ¢ TouHocThio & =107,
2
COSX —(x —1) =0;

3amanue 2.

PemmmTe cucremy IMHENHBIX YPAaBHEHUM C TOYHOCTBIO & = 10_4pa3JH/IIIHLIMH
crocobamu:

a) meromom [laycca (IO cxeMe €IMHCTBEHHOTO JCNICHHS) C MPHUMEHECHHEM
MUKPOKAJIbKYJISTOPA;

b) meromom mpoctoit ureparuu Ha I1K;

c) wmeroxom 3eiiaens Ha I1K.

3,01, —0,14x, —0,15x, =1,00,
1.41,11x, +0,13x, —0,75x, = 0,13,
0,17x, —2,11x, +0,71x, =0,17;
3ananue3.
Pemnth cucreMy HENMMHENHBIX ypaBHEHUN METO10M HBIOTOHA € TOUHOCTBIO & = 10_4.
sin(x+y)—-1,6x=0,
x> +y? =1
2. UnpuBuayanabHoe 3aganue Ne2: Teopusi npudinxeHuii.
TeMsr:

2.1  3apnava uHTEpHOIMPOBAHUS TAOIMUHON (HYHKLIUU.
2.2  VHTepmonsmuoHHBIA MHOTOWICH Jlarpanxa.

2.3 Ta0nuiibl KOHEUHBIX PAa3HOCTEH.
2.4 IIepBbIil THTEPNOIAUNOHHBIN MHOrO4WIeH HproTOHA.
2.5 Bropoit uaTepnonAunoHHbI MHOro4IeH HeloTOHA.
2.6 CyOtabynmupoBanue (QyHKITHH.
2.7 Meroa HaMMEHBIIUX KBAJPATOB.
2.8 Jluneiinas perpeccus.
2.9 KBanparuuHnas perpeccus.
BapuanTt (00pa3sen):
3ananue 1.

1) ITo 3amanHO# Tabnuie 3HAYCHUH (PYHKIUHU COCTAaBUTH (OPMYITY UHTEPIIOIAUOHHOTO
mHorowieHa Jlarpanxa. [ToctpouTts ero rpaguk 1 OTMETHTh Ha HEM Y3JI0BBIE TOUKH.
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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) kanpKynaTopa;
2) TIK.

CpaBHI/ITb BCJIIMYMHBI CPCAHCKBAAPATUICCKUX OTKJIOHCHUIA.

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. UupuBuayaibHoe  3aganue  Ne3:  Umciaennoe  auddepenHuupoBanue u
HHTEerpupoOBaHMue.
TeMsr:

3.1 YucnenHoe nauddepeHupoBaHne Ha OCHOBE HHTEPHOJSAIMOHHON  (HOpMYIIbI
Jlarpanxa.

3.2 YucnenHoe nuddepeHupoBaHne Ha OCHOBE HWHTEPIOJSIIUOHHONW (POPMYIIBI
Herorona.

3.3 [TorpenrHocTh yncieHHOro AU GepeHIUPOBaHUS.

34 MeTto HeonpeaeIeHHBIX KO3(DPUITCHTOB.

3.5 UucnenHoe wuHTerpupoBanue. KsaaparypHas ¢opmyna mpsMOYTrOJIbHHKOB.
[TorpemHOCTh YUCIIEHHOTO HHTETPUPOBAHHMS.

3.6 ®opmyna tpanenuii. [lorpemHoCcTh YNCICHHOTO HHTETPUPOBAHUS.

3.7 ®opmyna Cumncona. [TorpenrHoCTh YMCIEHHOTO HHTETPUPOBAHNS.

Bapuanr (o0pa3en):
3ananue 1.

BeruuciuTs ¢ MOMOIIBIO KaNbKYJISTOpa 3HAYEHHE MPOU3BOAHOW (DYHKIMU, 3aTaHHOMN
TaOJINYHO, UCTIOTB3YS:

1) unTepnonsuuoHHy0 Gopmyny Jlarpania, OLEeHUTh TOTPEIIHOCTh METO/IA;

2) UHTEPNOSIIMOHHYIO0 popMyy Hbl0TOHA, OLIEHUTH MOTPEHIHOCTh METOAA.

rovep Pynryus f(X) Xo
sapuanma
1 sinx 0,60
3ananue 2.

1) BBIYHCIHUTH C TIOMOIIBIO KaIbKYJIATOPAa UHTErpal 3adaHHON (QyHKImU mpu N=10
o ¢opmye:
a) MPSIMOYTOJILHUKOB;
0) Tpaneuuit;
B) CumMricoHa.
[Ipou3BecTH OIIEHKY MOTPEIIHOCTH METO/I0B UHTETPUPOBAHUSI.
2) CocraBUTh MPOrpaMMy BBIUMCIEHMSI MHTErpaja 3aJaHHOW (QyHKUMU 1o ¢dopmyie
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Cumrcona.

22 lg(x+2)
1. ljz de,

4., UnpuBuayajbHoe 3agaHue Ned: UmncjieHHble MeTOJAbl pelmieHHs] 00bIKHOBEHHBIX
nuddepeHuNANBLHBIX YPABHEHUI 1 YPABHEHUH ¢ YACTHBIMHU MPOU3BOIHBIMH.
TeMsr:

4.1 UucneHHble METOABI pemieHus nuddepeHuanbHbIX ypaBHeHHH. MeToa Diinepa.

4.2 Merton Ditnepa — Komm.

4.3 Merton Pynre — Kytra.

4.4 UucinenHoe wuHTerpupoBanue AuddepeHnaTbHbIX ypaBHEHHH B YaCTHBIX
MIPOU3BO/THBIX, HAYAJIBHBIE U KPAEBhIC YCIIOBUSI.

45 Merton cetok s 3amaun J(upuxie.

4.6 MeTtoz ceTok [isl ypaBHEHHUsI 1apaboIMyecKOro TUIIa.

Bapuaur (00pasen):
3ajganue 1.
Pemmts 3anauy Komm s nuddepenimanshoro ypasuenust Yy = f(X,y) Ha orpeske

[a;b] mpu 3ananHOM HavankHOM ycnoBun Yy(@) = C u mare uHTErpupoBanus h:

1) meronom Diinepa:
a) Ha KaJIbKYJISITOPE;
0) na I1K;
B) IMIOCTPOUTH TPa(UK HHTETPATLHON KPUBOM;
2) metonom Ditnepa — Komu:
a) Ha KaJIbKYJISITOPE;
0) mocTpouTh rpapuk MHTErpaIbHONW KPUBOIL;
3) metogom Pynre — Kyrra Ha I1K.

H
omep f(, y) A h
sapuanma
1 1—sin(0,75x—y)+m 0 0,2
X+1
3amanmne 2.
DIIpumensis MeToA KOHEYHBIX pa3HOCTEeH, HallTH pemieHue 3amaud Jupuxie aus
o’u  d%u
ypaBHeHus Jlamnaca 5 >+ F =038 kBagpate ABCD ¢ Bepmmmaamu A(0;0), B(0;1), C(1;1),
X y
1
D(1;0) ¢ marom h= 5

KpaeBbie yciioBust npuBeieHbl B Ta0JHIle BAPHAHTOB.

Howmep
sapuanma U |AB U |BC U |CD U |AD
1 30y 30(1-x%) 0 0
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6.2 IIpuMepHbIe BONPOCHI U 3a/IaHNs / 3224 JJ1sl IPOMEKYTOUYHOM aTTecTAlNU
Tabauua 5 - [IpumepHble TeOpeTHYECKHE BONPOCHI M MPAKTHYECKHE 32Ja4H K 3a4eTy

Pa3gennbl 1 TeMBI

IIpumepHbIe
TeopeTH4YecKne
BONPOCHI

[IpuMepHbIe NPpAKTHYECKHE 321a4H

9 cemectp

1. YUniclieHHBIE METOJIBI aNTreOPHI.

1.1 Mertonsl 1.0tnenenue kopHei 1.0tnenuTh KOpHU 33JaHHOTO YPaBHEHUS
peeHus HEJIMHENHOT O rpaduyecku:
1 2
HeNMHEHHbIX ypaBHEHHUS. COSX — ( x— 1) —0;
YpaBHEHUU ['paduueckoe oTneneHue
kopHeil 2.C nOMOIIIbI0 MUKPOKAJIBKYJIATOPA
: BBIYHUCIIUTh OJJUH KOPEHb YPABHEHHUS C
2.MeTo/1 TOJIOBUHHOTO 3
nerenns. YcioBue ToyHOCTBIO & =107, HCONB3yst METO
OKOHYaHHs Mpoliecca HpOCTON UTEpALNU.
JIETICHUS TIPU 3aIaHHOMN
JIOIIYCTUMOU
MOTPEUTHOCTH.
3.Metoa npocroi
urepanuu (s
HEJIMHEHHBIX
YpaBHEHHUH).
1.2 Mertons! | 4. Meron 'aycca 3.Pemuth cucremMy JTMHEHHBIX YPaBHEHUH C
4
peteHus CHUCTEM | PEIICHUS CUCTEM Tounocteio & =10~ meromom aycca (110
JIMHENHBIX JIMHEWHBIX YpaBHEHUN CXEMe EMHCTBEHHOTO IETEHHS) ¢
anreOpanvaecKux (cxema eTMHCTBEHHOTO IPUMEHEHHEM MUKPOKAIbKYISATOPA:
YpaBHCHUH AeNeHus). . | [3,01x,—0,14x, —0,15x, =1,00,
5.Merog IIPOCTOMN

uTepaluu (I CUCTEM
JUHEHHBIX YpaBHEHUN).
6.Meton 3eiinens.

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

1.3. Meton Hetorona | 7.Metox Herotona | 4.Pemuth cricteMy HETUHEHHBIX YpaBHEHUN
(KacaTebHBIX) (KacaTeIbHBIX). metozoM HeroToHa ¢ Tounocthio & =107*
ﬁiﬁlne:{{gf;mx e sin(x-+y) -1,6x=0,

ypaBHEHUIA X +y* =1

2. Teopus npubIMKeHui

2.1 8.3amaqa 5.I1o 3amanHOl Tabnuie 3HaAUYEHUH QYHKIUH
VHTepnionMpoBaHie | MHTEPIOIMPOBAHNUS COCTaBUTh (HOpPMyNy HHTEPHOJSALHMOHHOTO
byHKIMI TaOMU4YHOM QyHKIUH.

9.MHTEepIONSIIMOHHBIH
MHorowieH Jlarpanxa.

10.Tabauupl  KOHEYHBIX
pa3HOCTEN.

11.I1epBbrit
MHTEPHOJIALIMOHHBII
MHoOTouIeH HeroToHa.
12.BTopoi
MHTEPIOJIALIMOHHBII

MHorowieH HproToHa.
13.Cy6TabynupoBaHue

MHOI'O4JICHa J'Iarpaana. HOCTpOI/ITB €ro
I‘pa(i)I/IK U OTMCTHUTH HAa HEM Y3JIOBBIC TOUKH.

X 1 0 3
y 3 5 2
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GyHKIHA.

14 MeToT HaMMEHBIINX
KBaJpaToB.

15.JIunelinas perpeccus.
16.KBanparuunas

perpeccus.
2.2 Ilpubmmxenue 14 Meron wnaumenbmux | 6.I1o 3amanHolN Tabnuie 3HAYCHUN (YHKIIUN
TaOJIMYHBIX PYHKIMHA | KBAJPATOB. MOCTPOUTH METOIOM HaUMEHBIIINX KBaJAPaTOB

MCTOAOM
HAaUMCHBIINUX
KBaJIpaToB

15.Jluneitnas perpeccus.
16.KBanparnunas
perpeccust

JIMHEMHYIO U KBaJPaTUYHYIO PETPECCUH C
UCII0JIb30BaHUEM KajbKyJATopa. CpaBHUTH
BEJIMYMHBI CPETHEKBAAPATUYECKHUX
OTKJIOHCHHH.

X 0,10
I’ 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Uucnennoe nudepeHpoBaHie 1 HHTETPUPOBAHUE

3.1Ywucnennoe
g depeHpoBaHue

17.Yucnennoe

g epeHImpoBaHne Ha
OCHOBE
MHTEPHOJIALIMOHHON
dbopmynel Jlarpanxa.
18.Yucnennoe
nuddepeHnrpoBaHue Ha
OCHOBE
MHTEPIOJSIIIMOHHON
¢dbopmynsl HetoToHa.
19.ITorpemHocTh
YUCJICHHOTO
20.mudpepennmpoBanus.
Mertoj HeonpeaeneHHbIX

7.BBIUMCIANTE C TOMOLIBIO KANBKYISITOpA
3HA4YEeHUE MPOU3BOIHON (PYHKINH, 3aJaHHOM
TaOJIMYHO, UCTIOTB3YS:
1) uaTepnioysimuonHyto Gopmyny Jlarpamka,
OLICHUTH NOTPEITHOCTh METO/A;
2) uaTepnosnuoHHyto Gopmyny HetoroHa,
OIIEHUTh NOTPEUTHOCTh METOJIA.

romep pynryus f(X)
sapuanma

1 sinx

Xo

0,60

KO3 PHUIIHEHTOB.
3.2Uucnennoe 21.Yucniennoe 8.BBIYMCIHNTH C MOMOIIBIO KAIBKYJIATOPA
UHTETPUPOBaHHE UHTETPUPOBAHUE. UHTerpai 3aJaHHoil GpyHkiuu npu N=10 no

Ksagparypuas ¢opmyna | hopmyre:

IPSIMOYTOJIbHUKOB. a) IpSIMOYTOJIbHUKOB;

ITorpemnocTs 0) Tpameuuit;

YUCJIEHHOTO B) CumrcoHa.

UHTETPUPOBAHMSL. [Tpon3BecTH OIEHKY MOTPEITHOCTH METO/IOB

22.dopmyna Tpamenuil. | HHTErpUPOBAHUS.

[TorpenHocTh T lg(x+2) i

YHUCIEHHOTO 2 x :

MHTCTPUPOBAHUS. '

23.®opmyna CumrcoHna.

[TorpemnocTs

YHUCIICHHOTO

WHTETPUPOBAHMSL.

4. YuclneHHbIE METOIBI

penieHust OObIKHOBEHHBIX TU(dEpeHIINATbHBIX YPAaBHEHUN U YpaBHEHHI
C YaCTHBIMH ITPOU3BOIHBIMU

4.1 OOBIKHOBEHHBIC
nuddepeHnranbHbIe
ypaBHEHUs. 3a1aua
Kormm.

24.YucieHHble METOIBI
pereHus
muddepeHIaTbHBIX
ypaBHeHU. MeTon

9.Perms 3a1auy Komm juis
nudepeHIaTbHOTO YpaBHEHUS

y' = f(X,y) Haorpesxke [a;b] npu
3aJlaHHOM HavaiubHOM yciosuu Y(a) =C u
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Diinepa.

25.Merop Diinepa —
Komm.

26.Meron Pynre —

Kyrra.

1rare HHTerpupoBanus h:
1) meToiom Diinepa; MOCTPOUTH TpaPuk
WHTETpajJbHON KPUBOM;
2)meroiom Diinepa — Komu:

f(x, y) Al|b |c|h

l—sin(0,75x—y)+m 0[1]0/|02
x+1

4.2 YpaBHeHUs ¢
YaCTHBIMH
POU3BOIHBIMU

27 Yucnenaoe
WHTETPUPOBAHUE

TG depeHIaIbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX,
HavyaJIbHBIC U KPaeBbIC
YCIJIOBHSI.

28.MeTto1 ceTOK i1
3agaun Jupuxie.

29 .MeTto ceTOK i1
ypaBHEHUS
1apaboIMYECKOTO THIIA.

10.ITpumensist METO] KOHEYHBIX pa3HOCTEH,
HaWTh peuieHue 3axaun  Jupuxie st

o°u  o°u
ypashenns Jlammaca — +— = 0 =B

oX° oy
kBagpare ABCD ¢ Bepmmuamu A(0;0),

1
5 .
KpaeBble YCJIOBUS IPUBCACHBI B Ta6n1/1ue.

U|AB U|BC U|CD U|AD

30(1-
x?)

B(0;1), C(1;1), D(1;0) ¢ marom h=

30y 0 0

CocraButens (1):

®domuna A.B., nouent kap. MOMM

(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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