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1 leab TUCHUIIAHBI.

B pesynprare 0CBOSHHS ITUCIHUILIMHBI Y 00y4YaomIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITCTEHIIMM OCHOBHOW TpOo(eCCHOHANBHONW 00pa30BaTeNbHOM IMporpaMMbl OakaiaBpuaTa

(manee - OIIOII):

[K-1: CriocobeH ocBanBaTh U UCTIONL30BATh TEOPETHUCCKHIE 3HAHHS U MPAKTUYCCKUE YMCHUS U HABBIKA
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

®opmMupyemMble KOMIeTeHIHH, HHIUKATOPbI JOCTHKEHHs1 KOMIIEeTeHIUi, 3HAHUS1, YMeHUSsl, HABBIKH
Tabmuma 1 — aaukaTopbl JOCTHKEHUS KOMIETSHINH, popMHIpyeMble TUCITUILTHHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

HNHnukaTopsl JOCTHXEHUS
kommnereniuu no OITOIT

3HaHus, yMeHus, HaBbIKU (3YB),
(dhopmupyeMble TUCHUTUIMHON

[IK-1: CnocobeHn ocBanBath U
HCITIOJIB30BaTh TEOPETUUCCKUE
3HAHUSI U IPaKTHYECKHE
YMEHUS U HaBBIKH B
MpeIMETHON 00JIaCTH 110
npodumo "Maremaruka" mpu
pelICHNU TPOQECCUOHATIBHBIX
3a1a4

[1IK-1.1 3HaeT cTpyKTypYy,
COCTaB M IUAAKTHYECKUE
€JIMHULIBI TPSIMETHON 00JIaCTH
"Maremartuka"
(mpenomaBaeMoro TIpeaMeTa)
[IK-1.2 YMeeT ocymecTBIsTh
0TOOp Y4eOHOTO COoepIKaHUS
MpeIMeTHON 00nacTu
"Matemaruka" 1is ero
peanu3anuy B pa3inyHbIX
(hopmax oOydeHHs B
COOTBETCTBHU C TPEOOBAHHAMHU
oIrocC 00

[IK-1.3 /leMoHCTpHpYET yMEHUE
pa3pabaThIBaTh MO MPEIMETHOM
obnactu "MaremaTuka"
paznu4nbie GOpMBbI YIeOHBIX
3aHATHUH, TPUMEHATH METO/IB,
MPUEMBI ¥ TEXHOJIOTHU
00y4eHHs1, B TOM YHCIIEe
nH(pOopMaMOHHbIE

3HaTh:

- CTPYKTYpY, COCTaB U AUAAKTHYECKUE
CAUHHNIbI YUCJICHHBIX METOJ0B KaK
y4eOHOTO MpeMeTa;

YMmeTs:

- OCYILIECTBIISITH OTOOP yueOHOTO
COACPpKaHUA YUCJIICHHBIX MECTOI0B IJIA
€ro peasn3anuy B pa3IndHbIX popMax
00y4eHHS B COOTBETCTBHUH C
tpeboBanmsiMu GI'OC OO;

Bragets:

- METOJJaMH, IPUEMaMH PEILICHHUS
IMMPUKIIAAHBIX MAaTCMAaTUYCCKUX 3a1a4 C
HCIIOJIB30BAHUEM YUCIICHHBIX U
TEXHOJIOTHEH 00yUYEeHUs PEIICHHIO
TaKHX 33Ja4 B IIKOJbHOM Kypce
MaTeMaTHKH

2 O0béM U TPYA0EMKOCTH TUCHHMIJIUHBI 0 BUAAM YUeOHBIX 3aHATHH. DopMBbl
NPOMEKYTOYHOM ATTECTAMH.
Tabmuna 2 — O0beM U TPYJAO0EMKOCTh JUCIUTIINHBI TI0 BUJAM YICOHBIX 3aHITHN

. O0BEéM yacoB 1o Gpopmam
OO01mast TpyA0eMKOCTh U BHUJIBI Y4€OHOM paboThI 1O oGyucHus
TUCIUILTAHE, IIPOBOIUMBIC B Pa3HBIX (opMax 0D0 03D0 300
1 O6mas TpyA0eMKOCTh AUCIUTIITNHBI 108 108
2 KonTakTHas paboTa 00yJaroImuxcs ¢ nmpemnogaBatesieM (1o 46 8
BHJIaM Y4eOHBIX 3aHsITHIA) (BCET0)
AynuropHas padoTta (Bcero): 46 8
B TOM YHUCJIE:
JIEKIIUHA 18 4
MIPAKTUYECKHE 3aHITHsI, CEMUHAPbI 28 4
MPAKTUKYMBbI
nabopaTopHbIe PAOOTHI
B MHTEPAKTHBHOI (opme 14
B DJICKTPOHHOU (hopme
BueayautopHas pabora (Bcero): 62 96




B TOM 4YHMCJIe, HHIUBUAyaJIbHAs paboTa 00yJyaromuxcs ¢
penojaaBaTeneM

MIOJITOTOBKA KYPCOBOW pabOTHI/KOHTAKTHAsA paboTa

IPYIIOBast, HHIMBHIyaIbHAs KOHCYJILTAIIUS U HHBIE BHIIBI
y4e0HOU JesTeIbHOCTH, IPEyCMAaTPUBAIOIINE TPYIITIOBYIO
WM HHIMBHAYaIbHYIO paboTy 00ydYarommxcs ¢

IPEI01aBaTeIIeM)

TBOpUeckasi pabota (3cce)

3 CamocTosTenbHas pabota o0yJaromuxcs (BCero) 62 96
4 TIpomexyTouHas arTTecTanus 00yJaroIerocs 3auer 4
3. YueOHO-TeMaTHYeCKHUil IJIAH U CO/lep:KaHue JUCIHUILINHBI.
3.1 YueOHO-TeMaTH4YeCKHIl IJIAH
Tabnuia 3 - YueOHO-TeMaTHUSCKHi TUIaH 0YHO#/3a04HON (hOpMbI 00yUECHHUS
O6mas | TpynoeMKOCTh 3aHTHI (4ac.) dopma
Tpyno€ | QDO 300 TEKYILETO
MKOCTb | AynuTOpH Aynurop KOHTPOJIS U
r\i Paszenbl u Tembl aucnumiunsl | (6ceco | H. IPOMEXKYT
5 |10 3AHATHAM uac.) 3aHATHSA CpC [T | OYHOM
% JIeK1T | Op JIeK | IIp aTTeCTallun
g aKT 1I. aKT yCcueBaeMo
S CTH
Cemectp A
| | UncjaeHHbIe METOABI 24 4 8 12 1 1 24 | UuouBuny
ajredopbl albHOE

24 | Metoasl penieHus 6 1 2 3 3a/1aHue
HEJIMHEHHBIX YPABHEHUHI

25 | MeTo/sl pelieHus: CUCTEM 6 1 2 3
JMHEHHBIX alreOpandecKux
ypaBHeHUU. TOUYHBIE METOIBI.

26 | MeTo/bI pelieHus: CUCTEM 6 1 2 3
JMHEHHBIX alreOpandecKux
ypaBHeHUH. [IpubnmkeHHbIe
METOBI.

27 | Meron Herotona 6 1 2 3
(kacaTenbHBIX) peIICHUS
CHCTEM HEJTMHEWHBIX
YpaBHEHUU

Il | Teopusi npudIusKeHMit 24 4 6 14 ‘ 1 1 24 | UunuBuny

29 | VaTepnonmpoBanue HyHKIHHA 6 1 2 3 anbHOE

30 | IlpubmmxeHue TaOIUIHBIX 6 1 2 3 3a/aHue
byHKIUI METOAOM
HaMMEHBIINX KBaJIPaToOB

31 | MeToIbI HAMITyUYTIETO 12 2 2 8
IpUOIIMKESHHUS.

Il | Yncaennoe 24 4 6 14 1 1 24 | UanuBuy
audpdepeHpoBaHNE U anpHOE
HHTErPUPOBaHUE 3aJ1aHue

32 | Yucnennoe 6 1 2 3
JuddepeHpoBaHue




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyno€ | OdO 300 TEKYILErO
MKOCTb | AynuTOpH Aynurop KOHTPOJISI U
E Pa3nensl U TEMBI OUCIHUAILINHEI (6062‘0 H. IIPOMEXKYT
= 10 3aHATUAM uac.) 3aHATHUSA CPC 3aHATUSA CPC OYHOU
g[ JIEKL | mp JIEK | IIp arrectaunuu
2 aKT m. | akrt ycIeBaeMo
= CTH

Cemectp A

33 | HucneHHoe MHTETPUPOBAHHUE. 6 1 2 3
dopmysia IpsSMOYTOJILHUKOB

34 | YucneHHOe MHTETPUPOBAHHUE. 12 2 2 8
DopmyIibl Tpareuui,

CuMIicoHa.

IV | UYnciaeHnHble METOALI 24 4 8 12 1 1 24 | UanuBuny
pelieHusi 00bIKHOBEHHBIX anbHOE
au@pdepeHInaTbHBIX 3a7laHue
YPABHEHHUIl U YPABHEHHII ¢
YACTHBIMU NMPOU3BOIHBIMHU

35 | OOBIKHOBECHHBIE 6 1 2 3
nuddepeHnranIbHbIC
ypaBHeHus. 3anaya Komm.

36 | UncaeHHbIE METO/IbI pEIICHUS 6 1 2 3
QG epeHIaTbHbIX
YpPaBHEHUH.

37 | YpaBHEHHS C YaCTHBIMH 6 1 2 3
IPOU3BOTHBIMU

38 | UncneHHOE MHTETPUPOBAHNE 6 1 2 3
QG epeHIaIbHbIX
YpPaBHEHUH B YaCTHBIX
MPOU3BOIHBIX, HAYAIIbHBIE U
KpaeBbIC yCIIOBUSI.

[TpomMexxyTouHas aTTecTalus - 4 | 3auer

NTOI'O o cemectpy 9 108 18 | 28 | 62 4 4 96

4 Tlopsinok OLEHWBAHHWS YCHEBAeMOCTH U CHOPMHPOBAHHOCTH KOMIIeTEHIUNH
o0yyaroiierocsi B TeKyuieid 1 MpoMeKyTOYHON aTTecTAllNHU.
JUisl TIOJIOKUTENBHON OLIEHKH MO0 pe3ysibTaTaM OCBOEHHS AMCLUIUIMHBI 00y4aroleMycs

HEOOXOJAMMO BBINIOJTHUTH BCE YCTAHOBJIEHHBIE BUIbI y4eOHON paboThl. OlieHKa pe3yJIbTaTOB
paboThl oOydatomierocs B 6aimiax (1o BUAaM) NpHuBeieHa B Tabmuie 4.

Tabmua 4 - bBamnpHO-pelTHHroBast OIIEHKA pe3yJbTaTOB
oOyuaromuxcs o Bugam (bPC)

yueOHOM  paboThI

Y4yeOHas Cymma Buabl u OueHka B arTecTaluu Banabi
pabGora (Buabl) | 0a110B pe3yJIbTaThl (a7
y4eOHOo#i padoThbl HeJleJb)
Tekymas 80 JlekninoHHbBIE 1 6amn mocemenue 1 0-9
y4eOHast pabota 3aHATHUS JICKIIMOHHOTO 3aHATHUS
B CEMecCTpe (KOHCTIEKT)
(ITocemtenne (9 3ansTHI)




3QHSATHH 110 [Ipaktuueckue (14 | 1 6aan - nocemenue 1 14 - 42
pacIMCcaHuio U 3aHATHUH). MPAKTHYECKOTO 3aHSATHSI
BBINIOJIHEHHE 3 0an1a — nocemienue 1 3aHaTus
3aJIaHUi ) Y CYIIECTBEHHBIN BKJIaJl HA
3aHSTHH B pabOTy BCel TPYMIIHI,
NunuBunyansueie | 3a oqno Una. 3a1aHue: 24-29
3aganud (4 6 6an1a (BeimosHeHO 51 - 65%
3a/1aHM) 3a/IaHHM )
7 6aju0B (BBIIOIHEHO 66 - 85%
3a/IaHHH )
8 6as10B (BBIMIOTHEHO 86 -
100% 3amanmii)
Hroro no texyueii padore B cemecTpe 38 -80
[TpomexxyTouHas 20 Bompocsr k 3Buety | 10 6aas10B (moporoBoe 10-20
aTTecTanus Tect 3HAYEHHE)
(3auer) 20 6a/110B (MaKCUMAJILHOE
3HAYCHHE)
HToro no npoMe;KyTo4HOI aTTecTaluu (3a4eTy) 20
OayoB

CymMapHasi OlleHKa 110 JMCHMILIMHE:
Cymma 6au1oB Teky1el 1 npoMexxyTodHoit arrecranuu: 51 — 100 6.
Habpannbie 6ayuipl mepeBOAsATCS B OLIEHKHU TI0 CIICAYIONICH IIKae:

- 0 — 50 — «He 3a4TeHOY;

—51-100 — «3auTeHO»

5 MarepuanbHO-TeXHHYeCKOe, IPOrPpaMMHOe M y4eOHO-MeToAnYecKoe odecneyeHue
AUCHHUIJIMHBI
5.1 YueOnas iuteparypa
OcHoBHasi yueOHas1 IuTEpaTypa

1. baxsanos, H. C. Yucnennsie metonsl : yuebnuk / H. C. baxsanos, H. I1. )Kunkos, I'. M.
KoGenbkoB. — 9-¢ m3n. — Mocksa : Jlaboparopust 3nanui, 2020. — 636 ¢. — ISBN 978-5-
00101-836-0. — Tekcrt : anexkTpoHHbIH // JIaHb : 35eKTpoHHO-0MOnMHnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/126099 (mara obOpamienus: 27.08.2024). — Pexum moctyma: s
aBTOPH3. M1OJIb30BATENCH.

2. YucrieHHbIE METONbI : Y4eOHMK M MPaKTHKYM JUIs aKaJeMHYecKoro OakamaBpuata /
V. T.IupymoB [u np.]; mox penakuumeit Y. I'.IlupymoBa. — 5-e u3n., mepepal. u jom. —
Mocksa : M3garensctBo [Opaiit, 2018. — 421 c. — (bakamaBp. AKaJeMHUYECKUH KypcC). —
ISBN 978-5-534-03141-6. — Tekcr : anekrponHsli // OOpa3zoBarenbHas miaardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/412770 (nata obpammenus: 27.08.2024).

JlonoiHUTeILHASA y4eOHAs JUTepaTypa

1. Bonkos, E. A. YUnucnennsie MeToAb | yueOHOe mocooue a1 By30B / E. A. BonkoB. — 7-¢
u3n., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 252 c. — ISBN 978-5-507-44711-4. —
Texcr: onextpoHHsni// Jlamp : osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/254663 (mara oGparienus: 27.08.2024). — Pexum nocrtyma: amis
aBTOPH3. NIOJIb30BATEIICH.

2. Konuenosa, H. B. BrrunciaurenbHas mMaremaTHka B IpHUMEpax M 33jJadax : ydeOHoe
noco6ue ans By30B / H. B. Kormuenosa, 1. A. Mapon. — 5-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 368 c. — ISBN 978-5-8114-8114-9. — TekcT : aneKkTpoHHbIH // JlaHb :
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https://e.lanbook.com/book/126099
https://urait.ru/bcode/412770
https://e.lanbook.com/book/254663

AJIEKTPOHHO-OMOmoTeynass cuctema. — URL: https://e.lanbook.com/book/171859  (mata
obparmenust: 27.08.2024). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTEICH.

3. Jlammuuk, M. I1. YUncnennsie Meronsl : yueOHOe mocobue st By3oB / M. I1. Jlamuuk, M.
N. Parynuna E. K. Xennep ; nox pea. M. Il. Jlanuuka. - U3a. 5-e ; cTep. - MockBa : Akajuemus,
2009. - 384 c. — ISBN 9785769566455. - TekcT : HENOCPEICTBEHHBIH.

4. Cpouko, B. A. Uucnennsie meroasl. Kypc neknuii : yuebnoe nmocodue / B. A. Cpouko. —
Cankr-Ilerepbypr : Jlawp, 2022. — 208 c¢. — ISBN 978-5-8114-1014-9. — Tekcr :
3JICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/210359 (mara oGparienus: 27.08.2024). — Pexum gocrtyma: ajis
aBTOPU3. MOJIb30BATENCH.

4. Jlammuuk, M. I1. YUncnennsie Meronsl : yueOHOe mocobue st By3oB / M. I1. Jlamuuk, M.
N. Parynuna E. K. Xennep ; nox pea. M. Il. Jlamuuka. - U3a. 5-e ; cTrep. - MockBa : Akajnemus,
2009. - 384 c. — ISBN 9785769566455. - TekcT : HENOCPEICTBEHHBIH.

4. Cpouko, B. A. Yucnennsle metoasl. Kypc neknumii : yuebnoe nocodue / B. A. Cpouko. —
Cankr-Ilerepbypr : Jlawb, 2022. — 208 c¢. — ISBN 978-5-8114-1014-9. — Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/210359 (mata oOpamenus: 22.06.2023).

5.2 MarepuaJIbHO-TEXHMYECKOE M IPOrpaMMHoOe o0ecnedeHne JTUCHUILINHBI
VYueOHble 3aHATUS [0 AUCHUILIMHE rpoBoaaTcs B yueOHbIx ayautopusx KI'TIN KemI'V:

YucneHusle 310 YueOHas ayauropus (MyJIbTUMEINIHAS) U IPOBEICHUS: 654079, Kemeposckas

METOIBI - 3aHATHI JIEKIIHOHHOTO THIIA; obmacte - Kysbacc, T.
- 3aHATUI CEMHUHAPCKOTO (MPAKTHYECKOT0) TUTIA; HoBoky3Henk,  mp-KT
- TPYMNIIOBBIX M MHAUBUIYAJIbHBIX KOHCYJIbTALIUML; Merannypros, a. 19

- TEKYIIEro KOHTPOJISl ¥ IPOMEXXYTOYHOH aTTeCTalHH.
CrienpanusupoBanHas (yueOHas) MeOenb: Tocka MenoBas, Kademapa,
MOHOOJIOKH ayJAUTOPHEIC.

O6opynoBaHMe: CTallMOHApHOE -KOMIBIOTEp MpenojaBaTeis, 3KpaH,
MPOEKTOP, aKyCTHYECKasi CUCTEMA.

Hcnons3yemoe IIPOTpaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnaumeH3MOHHOMY JOTOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoG0mHO
pacmpoctpansiemoe [10), Supmexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10).

HuTepHet ¢ obecnieuenuem gocryma B DMOC.

5.3 CoBpemeHnnblie npodeccuoHANbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHBIE CTIPABOYHbIE
CHCTEMBI.
Hepeuens CIIB/l u UCC no pucuumninue

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

2. Hudopmarmonnas cuctema «EanHoe okHO J0CTyma K 00pa3oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ - MmatemaTnueckas 6a3a JaHHBIX, OXBATHIBAIOIIAS
MmatepHaisbl ¢ koHa 19 Beka. zbMath cogepxxut okono 4 000 000 nokymeHTOB, U3 6ojee

3 000 xypuanoB u 170 000 KHUT 1TO MaTeMaTUKE, CTATUCTUKE, THPOPMATHKE, a TAKKE
MaITuHOCTPOEHHI0, (PH3HKE, €CTEeCTBEHHBIM HayKaM H JIp.
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6 NHble cBeeHus U (MJIH) MaTepuabl.

6.1. IIpumepHBbIe TeMbl NHCbMEHHBIX Y4eOHBIX PadoT
TeMbl HHAUBUAYAJIbHBIX 3aJaHUM

1. UuauBuayanbHoe 3aganue Nel: UncjieHHbIe MeTOABI AJITeOpbl.
Temsbr: 1.1 Meton "aycca pemeHuss cUCTeM JIMHEHHBIX YpaBHEHHM (CXeMa €IMHCTBEHHOTO
JICTICHUS).
1.2 Mertoa npocToii uteparnuu (i1 CUCTeM JTUHEHHBIX YPaBHEHUN).
1.3  Mertog 3eiinens.
14 OtneneHue KOpHEH HETMHEHHOTO ypaBHeHUs. [ paduueckoe oTeneHne KopHen.
1.5 Meroa NOJIOBUHHOTO [IeJICHUS. YCJIOBHE OKOHYAaHUS TMpolecca MACJICHHUS IIpH
3aJJaHHOM JOIYCTUMON MOTPELTHOCTH.
1.6 Mertoa npocToit urepauuu (1Jisi HETMHEWHBIX YPaBHEHUN ).
1.7 Meton HproToHa (KacaTenbHBIX ).

Bapuaur (o0pasen):

3ananue 1.

1) OTaenuTh KOPHU 3aJaHHOTO YPaBHEHUS:

a) rpadUYECKH;

0) ¢ ucronp3oBanuem [1K.

2) C noMoIIbI0 MUKPOKAIBKYIATOPa BEIUMCIUTD OIMH KOPEHb YPABHEHUS C TOYHOCTHIO
£ =103, ucronb3ys METOX IIPOCTOIl UTEPALIHH.

3) CoctaBuTh IporpaMmy Juist BeurciaeHus ¢ nomoibio [1K Bcex kopHel 3a1anHoro
YPaBHEHHUS] METOOM IIOJIOBUHHOTO JEJICHHS ¢ ToYHOCTBI0 & =107,

4) CocTaBuTh IIporpamMmy Jijisli yTOUHEHHUS OAHOTO U3 KOPHEH ypaBHEHUSI METOJIOM

HBI’OTOHa C TOYHOCTBIO & = 10_4
2
coSX — (x —1) =0;

3amanue 2.

PeluTh cHCTEMY JIMHEHHBIX ypaBHEHHI ¢ TourocThi0 & = 10~ pasmmanbivu
croco0amH:

a) meromom [laycca (IO cxeMe €IMHCTBEHHOTO JCNICHHS) C TMPUMEHEHHEM
MUKPOKaIBbKYJISTOPA;

b) meromom mpoctoit ureparuu Ha I1K;

c) wmetonom 3eiigens Ha [TK.

3,01x, —0,14x, — 0,15x, =1,00,
1.41,11x, +0,13x, -0, 75%, = 0,13,
0,17x, —-2,11x,+0,71x, =0,17;
3aznaHue3.
Pemnte cucreMy HEMMHENHBIX ypaBHEHUN MeTO10M HBIOTOHA € TOUHOCTBIO & = 10_4_
sin(x+Yy)—1,6x=0,
x> +y? =1,
2. WnpuBuayanabHoe 3agaHue Ne2: Teopusi npudinKeHuii.
TeMsr:

2.1  3apava uHTEpHOIMPOBAHUS TAOIMUHON (HYHKINU.
2.2  VHTepmonsmuMoHHBIA MHOTOWICH JlarpaHxa.
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2.3
2.4
2.5
2.6
2.7
2.8
2.9

BapuanTt (00pa3sen):

TaOmuIel KOHEYHBIX PA3HOCTEH.
ITepBblit HHTEPNOISAIMOHHBIA MHOTOWIEH Hpl0TOHA.
Bropoit uaTepnonsauuonHslii MHOrouaeH HeroToHa.
CyOTabynupoBanue (yHKIIHA.

MeTto1 HaUMEHBIINX KBAJPaTOB.
JIluneitnas perpeccus.
KBagparuuHnas perpeccus.

3amanue 1.

1) Ilo 3amanHOl Tabnuile 3HAYCHUN (PYHKIIMH COCTAaBUTH ()OPMYITy UHTEPIIOJSIIIHOHHOTO

mHorowieHa Jlarpanxa. [ToctpouTts ero rpaguk 1 OTMETHTh Ha HEM Y3JI0BBIE TOUYKH.

X -1 0 3
y -3 5 2
3amanue 2.

ITo 3aganHo# Tabnune 3Ha4eHU PYHKIIUY MOCTPOUTHh METOI0M HAUMEHBIIIUX KBaJIPaToOB

HHHeﬁHym H KBaAPATHYIHYIO PETPECCUU C UCIIO0JIb30BAHHUECM:

1) kanpKynATOPA;

2) K.

CpaBHI/ITB BCIIMYMHBI CPCAHCKBAAPATHICCKUX OTKJIOHEHHH.

X 0,10 0,30 0,40 0,60 0,70 0,80 1,00 1,10
0,25 0,50 0,65 0,55 0,42 0,30 0,22 0,15
3. NuauBuayaibHoe  3agaHue  Ne3: Yucaennoe  auddepeHuupoBanue U

3.1
3.2
3.3
3.4
3.5

3.6
3.7

TaOJIUYHO , UCITOJIB3YS:

HHTEerpUpPOBaHMe.

TeMmsr:

UucnenHoe au@@epeHunpoBaHUE HAa OCHOBE WHTEPHOJSLUOHHON (OpMyIIbI

Jlarpanxa.

UucnenHoe au@@epeHurpoBaHNEe HAa OCHOBE WHTEPHOJSLHUOHHON (OpMYyIIbI

HeroTona.

[TorpemHocTh YKCIEHHOr0 MU PepeHTpPOoBaHUSI.

Merton HeomnpeaeneHHbIX KO3 PHUIIHEHTOB.

YucneHuoe
ITorpemHocTs YUCAEHHOIO UHTErPUPOBAHUS.

®opmyna tpanenuid. [lorpemHoCcTs YUCAEHHOTO HHTETPUPOBAHUS.
®opmyna CumiicoHa. [TorpentHocTh YNCIAEHHOTO UHTETPUPOBAHUSI.
Bapuaur (o06pasen):

3amanue 1.

UHTETPUPOBAHHUE.

KBagparypnas

dbopmyna

IPSIMOYTOJIBHUKOB.

BeIUKMCINTE ¢ MOMOIIBIO KaJIbKYJIATOpa 3HAYCHUC HpOHSBOZ{HOﬁ (I)yHKI_[I/II/I, 3aJIaHHOM

1) uarepnonsaunonnyto Gopmyiy Jlarpanxa, OLleHUTh MTOTPEITHOCTh METO/1A;

2) UHTEPNOILNOHHYIO (popMysty HbI0TOHA, OLIEHUTH MOTPEIIHOCTh METOAA.

HoMmep
eapuanma

Pynryus f(x)

Xo

1

sinx

0,60
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3ananue 2.
1) BBIUUCIHUTB C TOMOIIBIO KaIbKYJIATOPAa MHTErpall 3aJaHHoi (pyHkumu npu N=10
o gopmyre:
a) MPSMOYTOJIbHUKOB;
0) Tpaneumii;
B) Cumrcona.
[Ipon3BecTH OLIEHKY MOTPEMIHOCTH METO/I0B UHTETPUPOBAHUSI.
2) CocTaBUTh HpOTpaMMy BBIYHCICHHS WHTErpaja 3aJaHHOW (yHKIHHM 10 Qopmyiie
Cumricona.
2,2
1. J de;

1,2

4. UuauBuayajibHoe 3anaHue Ned: UnciaeHHble MeTOAbl pelieHHs OObIKHOBEHHBIX
A depeHINAIBHBIX YPABHEHHI M YPABHEHUH ¢ YaCTHBIMH NPOM3BOIHBIMH.
TeMsr:

4.1 YucneHnHsle MeTOIbI pereHus TuddepeHaabHbIX ypaBHeHUH. Meton Ditniepa.

4.2 Meron Ditnepa — Ko,

4.3 Meton Pynre — KyTra.

4.4 UncneHHoe WHTErpupoBaHne U QEepeHINaTbHBIX YpPaBHEHUH B YaCTHBIX
IPOM3BOJIHBIX, HAUaJIbHbIE U KPAEBbIE YCIOBHU.

4.5 Merton cerok mis 3agaun upuxie.

4.6 Merton ceTok ais ypaBHEeHUs MapaboJIudyecKoro TUma.

Bapuant (00pasen):
3ajganue 1.
Pemwts 3agauy Komm mist muddeperimansroro ypasuenust Yy’ = f(X,y) Ha orpeske
[a;b] mpu 3amanHOM HauankHOM ycnoBur Yy(@) = C u mare uHTerpupoBanus h:

1) metomom Diinepa:
a) Ha KaJIbKYJIATOPE;
0) na I1K;
B) MOCTPOUTH Tpa(UK UHTETPATILHON KPUBOMH;
2) meronom Diinepa — Komu:
a) Ha KaJIbKYJIATOPE;
0) mocTpouTh rpadMK HHTErPAIbHOM KPUBOM;
3) merogom Pynre — Kyrra na I1K.

H
onep f(x, y) A b c h

eapuarnma

1 1—sin(0,75x—y)+@ 0 1 0 0,2
X+1

3amanue 2.

10



DIlpumensss MeToA KOHEYHBIX pa3HOCTEM, HAWTH pemieHue 3agadn Jupuxie ains

o°u
ypaBHenus Jlannaca — + —

ox: oyt

D(1;0) ¢ marom hZ% .

o%u

O B xBagpare ABCD c sepmmnamu A(0;0), B(0;1), C(1;1),

KpaeBble yci10BUsI IpUBEIEHB! B TA0JIMIIE BAPUAHTOB.

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

6.2 HpI/IMepHLIe BOIIPOCHI U 3alaHUA / 3agadu aJis l'IpOMC)KyTO‘IHOfI arrecranmuu
Taﬁ.lmua 5- HpI/IMeprIe TCOPETHYECCKHUE BONIPOCHI M IIPAKTUYCCKHUE 3a1aYIM K 3a4Y€Ty

Pa3jnesnl 4 TeMbl I[IpumepHbIe I[IpumepHbIe MPpaKTHYECKHE 321aUH

TeopeTHYeCKHe

BONPOCHI

A cemecTp

1. YucneHHple METOIBI aIreOpBHI.
1.1 Metonpbl 1.0tneneHue KopHeu 1.0TaenuTh KOpHU 3aJJaHHOTO YpaBHEHUS
pelieHus HEJIMHEWHOTO rpapuUecKu:
HEJIMHEHHBIX YpaBHEHUS. COSY — ( x— 1)2 =0
ypaBHEHUN I'paduueckoe oTneneHue

KOpHEL. 2.C noMoIIbI0 MUKPOKAJIbKYJIATOpA

2 MeToJ1 [TONOBHHHOTO BBIYMCIIMTH OJIUH KOI;GHI) ypaBHEHUS C

neneHus. Y CIoBHe tounocteio & =107, ucrnone3yst meron

OKOHYAHHMS TIpoIecca TIPOCTOH HTEPALHH.

JIEJICHUS TIPH 3a/1aHHOM

JIOITYCTUMOM

MOTPEIIHOCTH.

3.Meton npocToit

urepanuu (A

HEIUHEHHBIX

ypaBHEHHI).
1.2 Mertonst | 4. Meton ["aycca 3.Pemuth cuctemMy JTUHEHHBIX YpaBHEHUH C
PCIICHHA CHCTCM | PCIICHAA CHCTCM Tounocthio & =107" Metozom aycca (110
JIMHENHBIX JIMHEHHBIX YPaBHEHUN CXeMe eUHCTBEHHOTO AeTICHHS) ¢
anredpanvdecKux (cxeMa eTMHCTBEHHOTO IPHMEHEHHEM MIKPOKAIBKYJIATOPA:
ypaBHEHHH AeNEHH). _ | (3,01% —0,14x, —0,15x, =1,00,

5.Meton IIPOCTOMN

uTepauuud (A7 CUCTEM
JMHENHBIX YPABHEHUM).
6.Merox 3eiinens.

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

1.3. Metoxa HeroToHa
(xacaTeabHBIX)
penieHus CHCTEM
HEJIMHEHHBIX
YpaBHEHUU

7.Meton HrroTona
(xacaTenbHBIX).

4.PeminTh CUCTEMY HEJIMHENHBIX YPaBHEHUN

metozom HeloToma ¢ Tounoctsio & =107*
sin(x+y)—-1,6x=0,

{xz +y* =1

2. Teopwust npuOIMKEHUI

2.1

&.3amaua

’ 5.ITo 3aganHOl Tabnuie 3HAYCHUH (YHKIHH
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WNHTtepnionpoBanue
byHKIMA

WHTEPIIOUPOBAHUS
TaOMMIHON (DYHKITHH.
9.MHTepnonsuoHHBIHI
MHorowieH Jlarpanxa.

10.Tabnuupl KOHEYHBIX
pa3HOCTEH.

11.I1epBbrit
MHTEPHOJISALIMOHHBIN
MmHoroujaeH HrroToHAa.
12.BTtopoii
MHTEPHOJIALIMOHHBII

MHoOrowieH HeroToHa.
13.Cy0rabynupoBanue
GyHKIMHA.

14.Metor HaMMEHBIINX
KBaJpaToB.

15.JIunelinas perpeccus.
16.KBanparuunas

COCTaBUTh (HOPMYIly HHTEPIOISAIHOHHOTO

MHorouwieHa Jlarpamwxka. IlocTtpouts ero
rpaduK ¥ OTMETUTH Ha HEM Y3JIOBBIC TOUKH.

X -1 0 3
y -3 5 2

perpeccus.
2.2 Ilpubnmxenue 14 Meton nHaumenbiux | 6.ITo 3anannoii Tabnuiie 3HadeHunit GyHKIUN
TaOJIMYHBIX PYHKIMIA | KBAJPAaTOB. MOCTPOUTH METOJIOM HaUMEHBIIINX KBAJAPATOB

METOAOM
HAaMMCHBIIUX
KBaJApaToB

15.JIuneitnas perpeccus.
16.KBanparnunas
perpeccus

JIMHEWHYIO U KBaJAPATUUHYIO PETPECCUU C
HCIIO0JIb30BaHUEM KabKyJsiTopa. CpaBHUTH
BEJIMYMHBI CPEIHEKBAAPATUIECKHUX
OTKJIOHECHHH.

x 0,10
¥ 0,25

0,30
0,50

0,40
0,65

0,60
0,55

3. Yncnennoe muddepeHIpoBaHne i HHTETPHPOBAHUE

3.1YucnenHoe
b depeHIpoBaHne

17.Yucnennoe
muddepeHpoBaHre Ha
OCHOBE
WHTEPHOJIALIMOHHON
dbopmynel Jlarpanxa.
18.Yucnennoe
muddepeHIpoBaHe Ha
OCHOBE
WUHTEPIOJISILIMOHHON
dbopmynsl HeroToHa.
19.ITorpemHocTts
YHUCIIEHHOTO

20.1ud dpepeHpoBaHus.
Merto HeonpeaeIeHHbIX

7.BBIYMCINTD C IOMOIIBIO KAJIBKYJISATOPA
3HaYeHHUEe NMPOU3BOIHON PYHKIIMHU, 3aJaHHON
TaOJINYHO, UCTIONbB3YS:

1) uaTepnionsaunonHyto popmymy Jlarpanika,
OLICHUTH MTOTPEIIHOCTh METO/1A;

2) uHTEpNOJSIIMOHHYI0 popMyiry HeroToHa,
OLICHUTD MTOTPEIHOCTh METO/IA.

HoMep
sapuanma pyryun 1(x) X0
0,60

1 sinx

KO3 PHUIIHEHTOB.
3.2Uucnennoe 21.Yuciennoe 8.BBIUuCINTE C MOMOIIBIO KATBKYJISITOpa
WHTETPUPOBAHUE WHTETPUPOBAHUE. uHTEeTpan 3ajanHoi Gpyukuuu mpu N=10 mo
Ksagparypnas ¢opmyna | popmye:
MPSIMOYTOJIbHUKOB. a) MPsIMOYTOJIbHUKOB;
ITorpemuocTs 0) Tpamneuuit;
YUCJIEHHOTO B) CumrcoHa.
WHTETPUPOBAHMSL. [Tpon3BecTH OIEHKY MOTPEITHOCTH METO/IOB
22.®opmyna Tpamenuil. | HHTETPUPOBAHHUS.
[TorpemnocTh
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YHCJIEHHOTO T lg(x+2) .
MHTETPUPOBAHUS. X dx;
23.@opmyna Cumicona. |
[Torpemnocts

YHCIICHHOTO

MHTETPUPOBAHUS.

4. YucneHHble METO/IbI pelICHHsI OOBIKHOBEHHBIX TU(depeHIINATbHBIX YPAaBHEHUN U YpaBHEHHH
C YaCTHBIMHU ITPOU3BOJIHBIMHU

4.1 OOBIKHOBEHHbIE
nuddepeHnraiIbHbIe
ypaBHEHUs. 3a/1a4a
Kommn.

24 . YucieHHble METOIBI
perieHus

b depeHIaTbHBIX
ypaBHeHui. Metoj
Ditnepa.

25.Meton Duinepa —
Komm.

26.Meron Pynre —
Kyrra.

9.Pemnts 3anauy Ko s
nuddepeHIMaIbHOTO YpaBHEHUS

y' = f (X, y) uaorpeske [a;b] npu
3aJaHHOM HavanbHOM ycnoBun Y(a) =C u

mare HHTErpupoBanus h:
1) meToiom Diinepa; MOCTPOUTH Tpauk
HWHTETpaJIbHON KPUBOM;
2)meronoM Ditnepa — Koru:

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

1-sin(0,75x—y) + L 7oy
x+1

0110

0,2

4.2 YpaBHeHUS C
YaCTHBIMHU
IPOM3BOTHBIMHU

27 YucnenHoe
WHTETPUPOBAHUE

QG hepeHIaIbHbIX
YpaBHEHUI B YACTHBIX
MIPOU3BOTHBIX,
HavyaJbHBIC U KpPAaeBbIC
YCIJIOBHSL.

28.MeTo ceTok g
3agaun Jupuxie.
29.MeTox ceTok Oiad
YpaBHECHHUS
napadoIuYecKoro TUIA.

10.ITpumensist METOJ] KOHEYHBIX pa3HOCTEH,

HaWTh peuieHue 3axaun  Jupuxue i
o’u  ou

ypaBHenus Jlarutaca —2+—2=0 B
oX~ oy

kBagpare ABCD ¢ Bepmmnamu A(0;0),

B(0;1), C(1;1), D(1;0) ¢ marom h:% .

KpaeBble yciioBusl TpUBeIeHBI B TAOJIHUIIE.

U|AB U|BC U|CD U|AD
30y )‘:’S)(l' 0 0

CocraBurens (n):

®omuHa A.B., nouent kap. MOMM

(Ppamunus, unuyuaner u dorxcrocms npenodasamensi (ei))
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