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1. Iles1u ocBOEHUS M CIUILIHHBI

ensasmMu ocBoeHMst JucuuIUIMHBl «lIpuknanHele 3agadud  BBIYHMCIUTEIBHOU
MaTeMaTUKW»  SBIAIOTCS  (OpPMUpPOBaHME y  OOY4YaIOIIMXCS  JOCTATOYHBIX
TEOPETHYECKUX 3HAHUM MO MCIOJIb30BAHUIO METOJOB BBIYMCIUTEILHON MaTEMATUKH B
Hay4HO-UCCJEI0BATENbCKON AEATENBHOCTH, a TAKXKE MPUOOpPETEHHE 00ydaroluMuUcs
MPAaKTUYECKUX HABBIKOB M YMEHMH MO HMX MNpPOrpaMMHOM pealu3alui Ha
KOMITBIOTEPAX.

3asayaMy OCBOCHMS TUCLIMILIMHBI SBISIOTCS

— (popMupOBaHUE y 00YYAIOIIUXCS 3HAHUNW 00 OCHOBAaX TEOPUHU BBIYMCIUTEIBHON
MaTeMaTUKe KaK O pasJ/ielie BBICIIEH MaTeMaTUKU;

— npuoOpeTeHre OOyYaOMIMMHUCS YMEHUW pacCUUThIBaTh MOTPEIIHOCTH H
YUHUTBIBATH UX IIPHU OLEHKE pe3yJIbTaTa BHIYUCICHUN;

— OBJIaJIcHUE OOYYAIOIIMMUCS HaBbIKAMU MAaIIMHHOW peaau3aldyd YHUCICHHBIX
METO/IOB U UCIIOIb30BAHUA MIPU ITOM CTaHJAPTHBIX MAKETOB NPHUKIAJHBIX POTPAMM.

I[I/ICI_[HHJII/IHa oOecrnieunBaeT IIOATOTOBKY BBIIIYCKHHKA K PCHICHHUIO 3aJad
HpO(bGCCI/IOHaJIBHOﬁ ACATCIbHOCTH HAYYHO-HCCIICA0BATCIILCKOI'O THUIIA.

2. MecTto nucuumiuHsbl B ctpykrype OIIOII BO

Juciunnuaa  «lIpuknmagHele  3aga4M BBIYMCIWTEIIBHOM  MAaTEMaTHUKW))
MPEJCTaBIIeT COOOM MUCHUILUIMHY, OTHOcsMIytocss kK OOs3aTenbHOM yactu bioka 1
JlucuurinHbl (MOYJIN).

Jucnumumaa «IIpuknagabie 3a7a4i BEIYUCIUTEILHON MaTeMaTHKW Oa3upyeTcs
Ha pe3ysbTaTax OOy4YeHHMS, MOJYUYCHHBIX MPH HM3ydYeHHH IucHMIuimH «lIpukinagHbie
3a1a9M MaTeMaTHYECKOTO aHalin3ay», «TeXHUYECKHE MPHUIOKCHHUS Teopuu (YHKIUH
KOMIUIEKCHOTO  MEPEMEHHOTO», «Teopusi BEpOSTHOCTEM MW  MareMaTH4decKas
cTaTUCTUKa», «OnepallMOHHbIE METOJbl aHalu3a OCECHUJIOTHBIX aBUAIMOHHBIX
cuctem», «lIporpammupoBanue».

Jucuunnuna «lIpuknagHeie 3a7adyd BBIYUCIUATEIBHON MaTEMAaTUKW» SBJISETCS
obecnieunBaronieit 1y [loaroToBku K cadye M caade rocy1apCTBEHHOIO SK3aMeHa.

Jucuunnuna «IIpuknagHeie 3a/1aud BBIYACIUTEIIBHON MaTEMAaTUKW) U3Y4aeTCs B
6 u 7 ceMecTpax.

3. Komnerenmuu odyuawiunerocsi, opmMupyembie B pe3yJibTaTe OCBOEHUSI
AUCUMILTHHBI



[Ipomecc ocBOEHUS MUCIMIUIMHBI HAmpaBiieH Ha (OPMUPOBAHHE CIEAYIOIINX
KOMIIETEHIINH:

Kon Pe3ynbrar 00ydyeHHs: HAMMEHOBaHUE KOMIIETECHIUH,
KOMITCTCHITIH/ MHAMKATOpa KOMIIETEHIIUU
UHAMKATOpa
OIIK-1 Crioco0GeH nmpuMeHsTh 3HaHuEe (PYHIaMEHTAIbHON MaTEeMAaTHKH U

€CTECTBEHHO - HAyYHBIX AUCUUIUIMH IPU PEIICHHH 3a7ad B
00JIaCTH €CTECTBEHHBIX HAYK U UHKEHEPHOU MTPAKTUKE

[Ipumensier 3HaHUS (PYHIAMEHTAIBHONM MAaTEMATHKU MPHU

Uit .
Ao pelIeHUH MOCTABICHHBIX 3a71a4
OIIK-3 CnocoOeH MOHMMaTh MPUHLUNBI  PadOTBI  COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJOTUM M HUCIIOJIB30BaTh UX JIJISL PEIICHUS
3a/1a4 Mpo(HEeCCHOHAIBHOM IESITEIIBHOCTH
1591 I Hcrmonp3yeT aHAMWTHYECKUE W HAyYHBIC IMAaKEThl MPHUKIATHBIX

[mporpamMmm JJid CO3aAaHuA MaTECMAaTUICCKUX MOI[GHGﬁ

[Imanupyemeble pe3yIbTaThl U3yUYECHUS TUCIUTLIAHBI:

3HAaTh:
METO/IOJIOTHIO Y TIPUEMBI POBEACHHUS aHAIM3a U MOJICJIMPOBAHUSI ITPOIIECCOB,
BO3ZHUKIIIUX B X0JI€ peIIeHHs PO eCcCHOHaTbHBIX 3a]1a4;

YMeTh:
CTPOUTH AJICKBATHYIO MAaTEMAaTHUYECKYIO MOJIEJIb M3Yy4aeMbIX MPOILIECCOB C MOMOIIIBIO
METOJIOB BEIYHCIUTEIBHON MaTEMATHKU,

Bnaners:
0OIIMMH HABBIKAMU MTOCTAHOBKU U PEIICHUSI KOHKPETHBIX 3a71a4 MO0 OCHOBHBIM
pazjiesiaM BBIYUCIUTEIIBHON MaTEMaTHUKHU.

4. O0beM TMCUMILUIMHBI M BUABI Y4e0HOIi padoThl

OO6mass TpyAOEMKOCTh JHUCIUIIMHBI COCTaBISICT [ 3a4eTHBIX CAUHUIL, 252
aKaJeMHUYECKUX Jaca.

Bcero wacos CemecTpsl

HaumenoBanue 6 7
OO6m1ast TPy10€MKOCTh JUCIUTUTUHBI 252 108 144
KonTtakTtHas padora: 106,8 48,3 58,5




HaumeHnoBanue Bcero gacos CeMecTpsl
JIEKIIAN 44 16 28
MPAKTHYECKUEC 3aHATUS 56 32 24
CEMHUHAPBI - - -
J1a60paToOpHBIC pabOTHI - - -
KYypCOBOM MPOEKT 4 - 4
CamocrosTenbHas padoTa CTyAeHTa 103 51 52
[TpomexxyTouHas aTTecTanus 45 9 36
KOHTaKTHas paboTa 2,8 0,3 2,5
caMOCTOATENbHAs padoTa MO MOATOTOBKE K 42,2 8,7 335
3a4eTy, SK3aMCHY.

5. Conep:xanue TUCHUIINHBI

5.1. CoorHecenusi TeM (pa3iejioB) AUCHMIUVIMHBI W  (OpMUPYeMBbIX
KOMIIeTeH Uil

§ 8 KOMITETEHIIN % E éﬁ 5
TeMbl, pa3esnbl TUCIUTLTAHBI 2 2 o ™ § % = g c:J[
S 2 = = SEE| Bz
(&)
~ M o O ©) 2 ®)
Tema 1. [IpuGnmxeHHBIC METOIBI BK
pelieHns 0ObIKHOBEHHBIX 50 + + 1 Hé YO,
i depeHIManbHbIX YpaBHEHUH U C’P C’ [TAP
UX CUCTEM
Tewma 2. [IpubnmxeHHBIE METOIBI
pelieHust KpaeBbIxX 3a1a4 JJis 49 + + JLIT3, YO,
O0OBIKHOBEHHBIX CPC ITAP
b depeHIaTbHbIX YpaBHEHHH
Htoro 3a cemectp 6 99
[TpomesxyTouHas aTTecTanus 9
Bcero 3a cemectp 6 108
Tewma 3. [IpubnuxeHHbIE METOIBI L3
peLIeHUsT UHTErPAIIBHBIX 52 + + CP’C K’H [TAP
ypaBHEHUH ’
Tewma 4. [IpubnuxeHHbIE METOABI
pELIEHHS KPAaeBbIX 3a1a4 JJIs 52 + + JLIT3, | TIAP,
mudpepeHIaTbHBIX YPaBHEHUH € CPC 3KII
YaCTHBIMU MPON3BOAHBIMU
Hroro 3a cemectp 7 104
Kypcogas pabota (poekT) 4
[IpomexxyTouHas arrectraius 36




= 0 o
5 m KOMIIETEHIIUN 2 = 2
=l 2 o5 z g
Tewmbl, pa3esnsl AUCIHUILTAHBI Z T‘ ™ g 2= 2 2
=5 >< oz 828 5 2
S o = = o5 K =8
Bcero 3a cemectp 7 144
Bcero no nucnuruimae 252

Cokpamenusi: JI— nexuus, I13 — npaktuueckoe 3anstue, BK — BX0ogHOI KOHTpOJIB,
CPC — camocrositenbHas padota crtyaenta, YO — yctHbli omnpoc, [TAP — nucemennas
aynutopras padorta, KI1 — kypcosoit mpoekt, 3KII — 3ammra KypcoBOTro mMpoeKTa.

5.2. Tembl (pa3aesibl) AUCHUIIMHBI ¥ BUAbI 3aHATHH

HaunmeHoBaHue TeMbl (pasjera) 1 lm| op | cpe |l xmo Bcero
JUCITUTLTAHBI 9acoB
6 cemecTp
Tema 1. [IpuGnmxeHHBIC METOIBI PEIICHUS 8 16 -| 26 - 50

OOBIKHOBEHHBIX A depeHnanbHbIX
YpaBHEHHH U X CUCTEM

Tema 2. [IpubnuxeHHbIE METO/bI PELLICHUS 8 16 -1 25 - 49
KpaeBbIX 3a]1a4 JIIsi OOBIKHOBEHHBIX
i QepeHIranbHbIX ypaBHEHUH

Hroro 3a cemectp 16 | 32 51 99

[TpomesxyTouHas arrectanus 9

Bcero 3a cemectp 108
7 cemecTp

Tema 3. [IpubaxeHHbIE METO/IbI PELLICHUS 14 | 12 -| 26 2 54

WHTETPAJIbHBIX YPAaBHEHUH

Tema 4. [IpubnuxeHHbIE METO/IbI PELLICHUS 14 | 12 -| 26 2 o4

KpaeBbIX 3a1a4 uist [uddepeHInantbHbIX
YpaBHEHUN C YACTHBIMH MPOU3BOIHBIMU

HToro 3a cemecTp 28 | 24 52 4 108
IIpoMexyTouHas aTTecTalus 36
Bcero 3a cemectp 144
Bcero no nucuunnune 252

Coxkpamenust: JI — neknus, [13 — npaktuueckoe 3austue, JIP — maboparopnas padora,
CPC — camocrostenbHas padota cryaeHta, KIT — kypcoBoil mpoexr.

5.3 Coaep:kaHue pa3aejioB IMCHUIIMHBI



Tema 1. IIpubianxeHHble  MeTOAbl  pelleHUs]  OOBIKHOBEHHBIX
g @epeHIMAIbHBIX YPABHEHUN U UX CHCTEM

[Ipubnu>keHHbIE aHATUTUYECKUE METOJbl. METOJl CTENEeHHbIX PAAOB (METO.
NOCJIEN0BATENBHOTO muddepeHpoBaHus). Meron MOCJIEN0BATEIbHBIX
npubnuxenuit (meron Ilukapa). Yucnennsie metonbl. Meron Diinepa. Moaudukanuu
MeToza Jinepa. Y TOUHEHHBI METO Jiiiepa. Y COBEpIIEHCTBOBAHHBINA METOJT DHjepa
— Kom. Metop Ditnepa — Koru ¢ mocneayronieit utepaiinonHoi o6padoTkoi. Meto
Pynre — KyTTa. DKCTpanoisiiuoOHHbIA U MHTEPIIOISIIUOHHBIA METOAbI A1amca.

Tema 2. IlpubGamskeHHble MeTOAbI PpelIeHUs] KpaeBbIX 3aJa4y AJsd
00bIKHOBEHHBIX Au( PepeHIHAIBHBIX YPABHEHHUI

[Ipubnu>keHHbIE  YKMCIIGHHBIE METOJbl  PEIICHHs  KpaeBbIX  3ajgady s
OOBIKHOBEHHBIX AU depeHnnanbubiX ypaBHeHH. Meton penykuuud. Mertoj
muddepeHnanbHO MPOrOHKU. MeTOJT KOHEUHBIX pa3HOoCTe. MeToJ MPOTrOHKH.
VYiay4mieHHbld pa3HOCTHBIA MeTojA. MHorotoueyHbsld wmeton. [lpubnmkeHHbIE
AHAIMTHYECKUE MeTOoabl. Meron KoJulokanui. MeTon HauMEHbIIUMX KBaJgpaToOB.
Merton 'anepkuna. Meron Puria. Meron BoO3MyIEeHUH.

Tema 3. IIpubinkeHHbIe METOAbI PELICHUS] MHTEIPAJIbHBIX YPABHECHUM

OcHOBHBIE BHJIBl JIMHEWHBIX HWHTETPAIBHBIX ypaBHEHUH. CBA3b MEXAY
muddepeHInanbHBIMU YPaBHEHUSIMA U ypaBHeHUsIMU Bosbreppa. CBs3b JIMHEHMHOU
KpacBOM  3aJadyd €  MHTErpaJibHbIM  ypaBHeHueM  @penronsma.  Merog
MOCJIEIOBATEIbHBIX MPUOJIMKEHUN. PelieHne WHTErpasbHbIX YpaBHEHUH METOA0M
KOHEYHBIX CyMM. MeToJ 3aMeHBI s/ipa Ha BBIpOKAEHHOE. MeTon KoJutokanuil. Metoz
HAaMMEHBIIUX KBAApaToB. MeTO MOMEHTOB.

Tema 4. IlpudiamikeHHble MeTOAbI PpelIeHWs KpaeBbIX 3a4a4 JJd
aupdepeHuMATBHBIX YPABHEHHH ¢ YACTHBIMHU NIPOM3BOAHBIMU

Knaccudukanus muddepeHnnanbHbIX ypaBHEHHN ¢ YaCTHBIMU MPOU3BOJIHBIMH.
Hauanbuble u kpaeBbie ycnoBus. 3agaya Komm. CmemanHas 3amgada. KoppekTHOCTD
IIOCTAHOBKM CMEIIAHHOM 3a7auyu. Kpaesble yCcinoBHS Uil yPaBHEHUN JIUIUIITHYECKOTO
tuna. EAMHCTBEHHOCTH peneHus 3a1aun Jupuxiie. YpaBHenue Jlamnaca B KOHEUHBIX
pazHocTsax. Pemenue 3amaun Qupuxiie metonom cetok. Ilpounecc JInbmana. Merton
CETOK JJIsl ypaBHEHUM MapaboIMueCKOro TUMa. Y CTOMUYMBOCTh KOHEUHO — PA3HOCTHOM
CXEMbl ISl ypaBHEHUS TEIIOMPOBOJHOCTH. METO MNPOTOHKU [JI1 YpaBHEHUS
TEIJIONPOBOAHOCTH. METOJI CeTOK Jisl YypaBHEHHUs TUIepOorYecKoro tumna. Merton
npsMbIX. MeToa npsMbIX 17151 ypaBHeHus [lyaccona.



5.4 IlpakTH4yecKne 3aHATHUSA

ot Tpyo-
Temarnka NpakTUYECKUX 3aHATUH €MKOCTh
JUCLIUILIAHEI
(gacer)
6 cemecTp
[Tpaktuyeckoe 3anstue 1-2. [pubnmkeHHbIe aHATUTHYECKHIE
MeToAbl. MeTo CTENEeHHBIX PAJOB (METO/ IOCIEJ0BATEIBHOTO 4
muddepeHipoBanus). MeToa nociae0BaTeIbHbIX TPUOIMKEHUH
1 (meron [Tukapa).
[TpakTnueckoe 3ansatue 3-5. Yucnennsie MmeTopl. MeTo Ditnepa.
Moaudukanuu Metoga Diiiepa. Y TOUHEHHBIN MeTO ] Dijepa. 6
Y coBeplieHCTBOBaHHBIN MeToa Ditniepa — Komn.
[TpakTnueckoe 3ansatue 6-8. Meron Diinepa — Ko ¢
MOCJICTYIONIEH UTEpallMOHHON 00paboTkoit. Metoy Pynre — 6
KyTTa. DKCTpanoasiuoHHbIN 1 UHTEPIIOJISIITUOHHBIA METO/IbI
Anamca.
[TpakTideckoe 3austue 9-11. [pubnmkeHHbIC YUCICHHBIC METOIbI
pelLIeHMs KpaeBbIX 3a/1a4 JJ1s OOBIKHOBEHHBIX AU depeHnanbHbIX 6
ypaBHeHu. MeTton peaykiuu.
2 [Tpaktrueckoe 3ansatue 12-14. Meron nuddepeHnpmaibHON
IIPOrOHKHA. MeTo/ KOHEUHBIX pasHOCTEeW. MeTo MPOTrOHKH. 6
VY 1ydiieHHbIM pa3HOCTHBIN MeToA. MHOTrOTOYEUHBI METOI.
[Tpaktuyeckoe 3anstue 15-16. [IlpubnmkeHHbIC aHATUTHYECKHES
MeToabl. MeTon kosokanuii. MeTo HauMeHbIINX KBaJApaToOB. 4
Merop 'anepkuna. Meton Puta. Meroa Bo3MyILeHHIA.
Hroro 3a cemectp 6 32
7 ceMecTp
[TpakTnueckoe 3ansaTue 1-2. MeTton 3aMeHsl apa Ha
3 BBIPOXKJIEHHOE. 4
[IpakTuueckoe 3anstue 3-4. Meton kosutokaruii. Meto 4
HAaUMEHBIINX KBAPATOB.
[TpakTrueckoe 3ansaTue 5-6. MeTo MOMEHTOB. 4
[TpakTrueckoe 3ansatue 7-9. Knaccupukanuus nuddepeHnnanbHbIX
YPaBHEHHUH C YaCTHBIMU ITPOU3BOIHBIMU. HadanbHble U KpacBble 6
4 YCIIOBUSL.
ITpakTnueckoe 3ansatue 10-12. Merox ceTok U1 ypaBHEHUM
napaboJMYecKoro TUma. Y CTOH4YUBOCTh KOHEUYHO — Pa3HOCTHOM 6
CXEMBI JIJIs1 ypaBHEHUS TEIUIONPOBOIHOCTH. MeTO A MPOroHKy AJs
YpaBHEHHUS TEIUIONPOBOAHOCTH.
Wroro 3a cemectp 7 24
HWToro mo TUCIUILTHHE 56

5.5 JlaGopaTopHbIii NPAKTUKYM




JIabopaTopHBIil MPaKTUKYM Y4EOHBIM IJIAHOM HE MPETyCMOTPEH.

5.6 CamocrosiTesibHasi padoTa

Howmep tembl Tpyno-
JTUCIUIIINHBI Buer caMocTosTenbHON paboThI €MKOCTD
(dachrn)
6 cemectp
1. Tlouck, ananmu3 wHpOpPMAIMU U MPopadboTKa y4eOHOTO
1 marepuana [ 1, 4-5]. 26
2. [loaroroBka K MUCHMEHHOM ayJAMTOPHOM padoTe.
1. Tlouck, aHanm3 wuHbOpMaMd W TPOpadOTKa Y4eOHOTO
2 Mmarepuana [2, 4-6]. 25
2. IloaroroBka K MUCbMEHHOM ayAUTOPHON paboTe.
Hroro 3a cemectp 6 ol
7 cemecTp
1. Ilouck, ananu3 wuHbopMalMu U TpopaboTKa y4eOHOro
3 marepuaina [3, 4-7].
2. I[loaroroBka K MUCbMEHHOI ayIUTOPHOM padore. 26
3. BeinoiaHeHnue KypcoBoi paboThI (MPOEKTa).
1. Tlowmck, ananmmu3 wHboOpMaMU W TPOopabOTKa Y4eOHOTO
4 marepuaia [4-10]. 26
2. IloaroroBka K MMCbMEHHOMW ayIMTOPHOU padoTe.
3. BrinmosHeHHe KypcoBOi paboThl (ITPOEKTa).
Hroro 3a cemectp 7 52
Hroro mo nucuurmivae 103
5.7 KypcoBble IpOeKThI
TpynoemkocTs
HaunmenoBanue 3Tana BhINOIHEHUSI KYPCOBOTO MPOEKTA (gach)
Oran 1. Beraua 3aganust Ha KypcoBOil POEKT 2
Ortan 2. Bemmonnenne pasnena | (TeopeTnueckas 4acTh)
Ortan 3. BemmonHenue pa3aena 2 (pacueTHasi 4acTh) CPC
Ortan 4. BemmosnHenue pasaena 3 (MpUKJIagHas 4acTh)
Oran 5. OdhopmiileHre KypCOBOTO MPOEKTa
3ammra KypcoBOro NpoeKkTa 2
HToro koHTakTHas paboTa M0 KypCOBOMY MPOEKTY 4




6 YueOoHO-MeTOoqUYecKOe U MHPOPMAIHOHHOE O0ecTieueHne TUCIUIINHBI
a) OCHOBHAs JIUTEpaTypa:

1. bepecnaBckuii D. H., BeluucauTenabHasi MaTeMaTHukKa: Yuye0. mocod. aJsi
By30B. Pexom. YMO [Texkcr]. Y. 1: IlpudinkeHHoe peumieHue 00bLIKHOBEHHBIX
nuddepeHunanbHbIX ypaBHeHuii W ux cucreMm. / O. H. bepecnasckuii, 1. M.
Hamunrep, B. JI. I1aBnos. - CII6.: ITomutexnuka, 2015. - 151c. - ISBN 978-5-7325-
1066-9. KomuuectBo sx3eMiuisipoB: 200.

2. bepecnaBckuit O. H., BelunciaurenbHass MateMaTuka: Y4ed. mocod. ajst
By30B. Pexom. YMO [Texkcrt]. Y. 2: IIpudimnkeHHbIe METOABI pelieHUs KpPaeBbIX
3a4a4 A8 OObIKHOBeHHbIX Aud¢epeHunanbHbix ypaBHenuih / 3. H.
bepecnasckuii, . M. Hanunrep, B. 1. I1aBnos. - CII0.: [lonurexnuka, 2016. - 135c. -
ISBN 978-5-7325-1077-5. KonudecTBo sK3eMIUIsIpoB: 220

3. bepecnapckuii O. H., BolunciaurejibHass MaTeMaTUKa: Y4ed. mocod. AJsi
By30B. Pexom. YMO [Tekcr]. Y. 3: [IpunbianxkeHHoe pelieHHe HHTErPaJbHbBIX
ypaBuenuii / O. H. bepecnasckuii, 1. M. [Jamuurep, B. JI. [laBnos. - CII6.:
[TonuTexnuka, 2017. - 134c. - ISBN 978-5-7325-1117-8. Koan4ecTBO 3K3eMILISIPOB:
210.

0) oMOTHUTEIbHAS JIUTEepaTypa:

4. Mapuyk, ['"'I. MeToabl BBIYHCIUTEIbHON MaTeMATHKHU [DJIEKTPOHHBIN
pecypc]: yuebnoe nocodbue / I'. 1. Mapuyk. — DnektpoH. nan. — Cankr-IletepOypr:
Jlanb, 2009. — 608 ¢. — Pexxum moctyna: https://e.lanbook.com/book/255 — 3ari. ¢
JKpaHa.

5. lemunoBud, b.I1. OCHOBbI BBHIYHCIUTENbHOI MATEMATHKH [DJICKTPOHHBIN
pecypc]: yueobHoe mocooue / B.I1. Jemunosuu, .A. MapoH. — DIJIEKTpOH. JaH. —
Cankr-IletepOypr:  Jlans, 2011. — 672 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/2025 — 3ari. ¢ skpaHa.

B) IIEpPEUCHb PECYypCOB MH(OPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn « UHTepHeT»:

6. Bugeo-neknuu mo Kypcy BolumciuTeqbHass MaTeMaTHKAa [DJICKTPOHHBIN
pecypc] — Pexxum poctyma: https://lectoriy.mipt.ru/course/Maths-Numerical Analysis-
14L , cBoOoaHbIi (1aTa oOpartenus: 29.09.2023)

I') MporpaMMHoOe o0ecreueHne (JIMEeH3MOHHOE), 0a3bl TaHHbIX, UHPOPMALIUOHHO-
CIIPaBOYHBIE U MOUCKOBBIE CUCTEMBI
/. EnnHoe OKHO gocTyna K o00pa3oBaTejibHbIM pecypcaM [DIEKTPOHHBIN

pecypc]. — Pexxmm pocryma: http://window.edu.ru, cBobomnblii (maTa oOpareHus:
29.09.2023).
8. DuaexktpoHHas Oubauorexka HayyHbix nyoaukaumii «eLIBRARY.RU»

[DnexTponnbiii pecypc] — Pexum gocrtyma: http://elibrary.ru/, cBoOGonaubIii_(nara
9



https://e.lanbook.com/book/255
https://e.lanbook.com/book/2025
https://lectoriy.mipt.ru/course/Maths-NumericalAnalysis-14L
https://lectoriy.mipt.ru/course/Maths-NumericalAnalysis-14L
http://window.edu.ru/
http://elibrary.ru/

obpamenus: 29.09.2023).

9.  DJeKTpoOHHO-OMOMOTeuyHasi cucTeMa  u3aareabcTBa  «HOpaiT»
[DnexTponHsIit pecypc] — Pexxum moctyna: https://biblio-online.ru, cBo6oaHbIi_(1aTa
obpammenus: 29.09.2023).

10. Matlab [IIporpammuoe  obOecmeuenue] —  Pexkum — jgocTyma:
https://exponenta.ru/products/matlab cBoGoaubIii (1aTa oOpamenus: 29.09.2023).

7 MaTepl/laJIbHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHHUIIJINHBI

Kommerotepasie kinacesl kadenpsr Ne 8 (ayma.: 800, 801, 803, 804) ¢ moctymom B
HNHTepHeT, IEpEeHOCHON TPOEKTOP.

HNupopMannoOHHO-CIIPaBOYHBIE M MaTe€pPHAlbHbIE  PECYypChl  OMOIHMOTEKH
CIIoI'Y TA.
Poccuiickoe JuIIeH3HOHHOE MporpaMMmHoe obecneuenue: SMath Studio.

8 Oopa3oBare/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH
Jlekimst kak oOpa3oBaTesibHAs TEXHOJOTHS TPEACTaBIseT CO00Ml YCTHOE,

CUCTEMAaTHYCCKH  IOCIICAOBATEIbHOEC  H3JIOKCHHWE IperojaBaTelieM  ydeOHOro
MaTepHaja C IeJIbI0 OpraHu3alliy IeJICHAIIPABICHHON T03HABATEILHON JEATCIIBHOCTH
oOyJaromuxcsi 1O OBJAJCHUI0 3HAHUSAMH, YMCHHSIMH W HaBbIKAMH YHTACMOM
JUCIUIUIMHBL. B JIeKIUu JenmaeTcs akIeHT Ha pealu3alldio TJIABHBIX HJACH U
HaIlpaBJICHUN B M3yUYCHHWH HMCIMIUIMHBI, JacTCS YCTAaHOBKA HA IOCICIYIOIIYIO
CaMOCTOSITECIIbHYIO pa0oTYy.

[TpakTHdeckoe 3aHATHE OOCCIICUYUBACT CBSI3b TCOPUH U MPAKTHKH, COJICHCTBYET
BBIPA0OTKE y OOYYarONMXCsS YMEHUH M HABBIKOB MPHUMCHEHUS 3HAHWM, MOJTYYCHHBIX
Ha JICKIIMK M B XOJI¢ CaMOCTOSATEIbHOW paboThl. IIpakTHYeckwe 3aHATHSA Kak
oOpa3oBaTesibHaAsl TEXHOJIOTHS MOMOTAT CTYJACHTaAM CHCTEMAaTH3HPOBaTh, 3aKPEIHUTh
U YIJIYOUTh 3HAHHS TCOPETUYCCKOTO XapaKTepa.

CamocrosTenbHass paboTa CTyJEGHTa TMPOSBISETCA B  CHCTEMaTH3allWH,
IUTAHUPOBAHUH, KOHTPOJIE U PErYJIUPOBAaHMHM €ro  Y4eOHO-NPOoheCcCHOHANTBHON
JCATEILHOCTH, a TaK)Ke€ COOCTBCHHBIC IMO3HABATEIbHO-MBICIUTCIIBHBIC NCHCTBUS O€3
HETOCPEICTBEHHOM MOMOIIL U PYKOBOJACTBA CO CTOPOHBI mpenoaaBatesis. OCHOBHOM
IICJIBI0  CaMOCTOSATEIBHOM paboThl CTyJaeHTa sBisgeTcs (OPMHUPOBAHHWE HaBbIKA
CaMOCTOSITEIIbHOTO TPUOOPETCHHSI MM 3HAHHMH 10 HEKOTOPBIM HECJIOKHBIM BOIPOCAM
TECOPETUYECKOTO Kypca, 3aKpeIuicHUue W yriyOJeHUe MOTYyICHHBIX 3HAHWUH, YMEHUN U
HaBBIKOB BO BpeMs JICKIIMH M NpaKTUYECKUX 3aHATUi. CaMocTosTellbHas padora
MOJIpa3yMeBacT BBITIOJHEHUE CTYJACHTOM IOMCKA, aHalln3a WH(POPMAITUH, TPOPaAOOTKY
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HAa OTOM OCHOBE y4eOHOro Marepuana, a TaKKe TIOATOTOBKY K IMCbMEHHBIM
ayJIUTOPHBIM paboTaM.

B pamkax wusydeHus mucHUIUIMHBI «[IpUKIagHbIC 3a7aud  BBIYHUCIUTEIBHOM
MaTeMaTUKW» MPEANOaracTcs WCIOJAb30BaTh B  KadyeCTBe HH(POPMAIIMOHHBIX
TexHojorui cpexy SMath Studio.

9 q)OHIl OLHCHOYHLIX CPEIACTB OJdA MNMPOBEACHUA TEKYLIECIro KOHTPOJSA
yYCIeBaeMoOCTH " HpOMeH(yTOqHOﬁ aTTeCTallui 110 uToraM OCBOCHUA JUCIHHUIIJINHBI
CDOHI[ OLCHOYHBIX CPCACTB JUCHHUITIMHBI ((HpI/IKJ'IaI[HBIC 3aga4un BBIYHCIIMTECILHOU

MaTEMaTUKW» TPEACTABISIET COOOM KOMILJIEKC METOJAMYECKMX W KOHTPOJIBHBIX
U3MEpPUTEIbHBIX MaTepHUaNiOB, TMPEJHA3HAYEHHBIX IS ONpENEICHUS KadecTBa
pe3ysbTaTOB 00Y4YEHUS U YPOBHS C(OOPMUPOBAHHOCTH KOMIETEHIIMH O0y4aroluxcs B
X0JIe€ OCBOEHHUS JAHHOW NHUCLUMIUIMHBI. B CBOIO ouepenb, 3aayamMu MCIOJIb30BaHUS
(oHIA OLIEHOYHBIX CPEACTB SIBJISIOTCA OCYIIECTBICHHE KAaK TEKYLIEro KOHTPOJS
yCIIEBAEMOCTH CTYJICHTOB, TaK M MPOMEKYTOYHOHW aTrectarmu B (opme 3auéra (6
ceMecTp) U sKk3aMeHa (/ ceMecTp).

@DOHJT OIIECHOYHBIX CPEACTB AUCHUILIUHBI «][pUKIanHbIe 3aja4i BEIYUCTUTEIHHON
MaTeMaTUKW» JUIl TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKJIIOYAET IMHUChMEHHYIO
ayJIUTOPHYIO pabOTy U TEMBI KypCOBBIX paboT (IIPOEKTOB).

[lucbmenHast ayauTopHasi paboTa TpelHa3HAYeHa JUIsi TMPOBEPKH YMEHUW U
HABBIKOB MPUMEHSTH MOTYyYEHHBIC 3HAHUS JJIS PEIICHUS MPAKTUYECKUX 3a/1a4.

KypcoBasi pabora (IIpoe€KT) — aBTOPCKUI HAyYHO-UCCIENOBATEIBCKUI MPOEKT
CTYJIEHTa, HalpaBJCHHbI Ha BBIPAOOTKY HCCIEIOBATEIbCKUX HABBIKOB, OIbITA
paboThl ¢ HAayYHbIMH HCTOYHUKAMU U CO3/aHHUE 3aKOHUYEHHOI'O CaMOCTOSITEIBHOIO
uccienoBanusi. OLIEHOUYHBIM CPEJCTBOM SIBJISIFOTCS TEMbI KYPCOBBIX paboT (IIPOEKTOB),
KOTOpble TipuBeneHbl B 1. 9.3. Hammcanuwe u 3ammra KypcoBoW palOThl (MPOEKTA)
3aIJIaHUpOBaHa Ha 7 cemMecTp.

[IpomexxyTouHasi aTTecTalus MO UTOraM OCBOEHUS JHUCLMIUIMHBI MPOBOAMUTCS B
BHJIE 3au€Tta B 6 cemecTpe M 3Kk3aMeHa B 7 cemectpe. K MOMEHTy cmaum sK3aMeHa
(3aueTa) TOJKHBI OBITh YCIEIIHO NPOUAEHBI MPEAbITYIIHE POPMbI KOHTPOJIS. JK3aMEH
NO3BOJISIET OLIEHUTHh YPOBEHb OCBOCHHMS CTYJEHTOM KOMIIETEHUMH 3a BECh IEPHOJ
W3Y4YEHUS JUCITUTUTHHBI.

9.1 bauIbHO-pPeiTUHIOBasi OLlEHKA TEKYIIero KOHTPOJISl yCIeBAeMOCTH M
3HAHMI CTYAECHTOB IO IMCUMILINHE

He npumensercs.
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9.2 Metoanueckue peKOMEHIAIUM 10 MPOBEAEHUIO MPOLETYPbl OLlEHUBAHUS
3HAHUM, YMEHMHA U HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOLINX
Tanbl GOPMUPOBAHMSA KOMITETEHLMI

VY CTHBIN OIPOC OLEHUBAETCS CIAEAYIOMINM 00pa3oMm:

«3a4TEHO»: 00YyUaIOIIUICs JAaeT OTBET HA TIOCTABJICHHBIA BOMPOC M0 CYIIECTBY U
PaBUJIHLHO OTBEYAECT HA YTOUHSIONINE BOPOCHI;

«HE 3a4TCHOY»: 00YJAIONMUICS OTKAa3bIBACTCS OTBEYATHh HAa TTOCTABJIICHHBIN BOIIPOC,
aub0 OTBEYaeT HA HET0 HEBEPHO H TMpHU (HOPMYITUPOBAHWH TOTOJTHUTEIHHBIX
(BcrmoMoraTeabHbIX ) BOIIPOCOB.

[TucemeHHas aynutopHas paboTa:

«3a4TeHO»: paboTa 3aUMTHIBAETCS B TOM CIydae, €CIM 3aJlaHUe BBITOJHEHO
MOJIHOCTBIO, B COOTBETCTBMM C TIOCTABIICHHBIMH TpPEOOBAaHUSAMH W  CIEIaHbBI
HEO0OXOIUMbIE BBIBOJIbL;

«HE 3auTeHO»: paboTa HE 3aYUTHIBAETCS B TOM cllydae, €Clii OOy4JarolIUiics He
BBITIOJIHWJT 3aJaHusi, WM Pe3yJbTaT BBINOJHEHUS 3aJlaHud HE COOTBETCTBYET
MOCTABJICHHBIM TPEOOBAHUSIM, a B 33J]aHUSX U (MJIM) OTBETAX UMEIOTCS CYIIECTBEHHbIE
OIIIUOKH.

9.3 Tembl KypCOBBIX POEKTOB O JUCIUIJINHE

WuTtepnossiunonHas popmyna Jlarpanxa

NutepnionupoBanne. Cxema DUTKEHA.

WurtepnossiunonHas popmyna HeroToHa.

MeTon HauMEHbBIINX KBaJIpaTOB.

Peuienne HenMHENHBIX ypaBHEHUN. MeTOo IPOCTON NTEPALIAH.

Pemienre HenMMHEWHBIX YpaBHEHHN. MeTOo1 KacaTelIbHBIX.

Pemenre HeNMMHEWHBIX YpaBHEHUI. MeToa Xop .

Pemenue HenmuHenHbIX ypaBHeHNH. KOMOMHUPOBAaHHBIN METO]T KaCaTEIbHBIX

U XOpA.

9. UYucnennoe unrerpuposanue. Dopmybl IpSMOYTOJIbHUKOB.

10. Yucnennoe unrerpupoBanue. GopMyIibl TpATEIIHA.

11. Yucnennoe unrerpupoBanue. @opmyibl CUMIICOHA.

12. Pemenue 0OBIKHOBEHHBIX Au(depeHInaIbHbIX YpaBHeHHH. MeToa Ditnepa.

13. Pemenue OOBIKHOBEHHBIX AU(PQPEpEHIIMANTBHBIX YypaBHEHHH. MeToabl
Oinepa-Komm u Pynre-Kyrra.

14, Meton ceTok i1 pElICHHUs CMEIIAHHOW 3aJayu  JJisi  ypaBHEHUS
napadoJIMueCcKOro TUIa (ypaBHEHHS TEIJIONPOBOIHOCTH).

15. Mertoj CTeneHHbIX PSIOB.

16. Meton nocienoBaTeNbHBIX TPUOTUKEHUH.

17. Momudukanuu MeToaa Dumepa.

18. TlonsTHe 0 pa3HOCTHBIX MeTO/Iax pemreHus 3aaaun Ko, Meton Anamca.

19. Meron Pynre-Kyrra.

NGO RrWDE
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9.4 KoHTpo/ibHBbIE BOMPOCHI [JIsi TMPOBEIEHUs] BXOJHOT0 KOHTPOJIA
OCTATOYHBIX 3HAHUI M0 00eCcTeYHBAIOIINM TUCHUILIHHAM

1. Pacckakute O KOMIUIEKCHBIX YHCIAX W apu(PMETHUCCKHUX JICUCTBUAX HAT
HUMH (BKJIFOYAs JOKA3aTEIbCTBO €IMHCTBEHHOCTH YaCTHOTO).

2. Yo Ttakoe BemecrBeHHas RezZ v muumas Imz yacrtu yucna Z ?

3. Uto Ha3pIBaeTCS COMPSHKCHHBIM YUCIIOM Z ?

4. Yto Takoe KOMITJIEKCHAS TUTIOCKOCTH [ ?

5. Paznoxenue B pan Teinopa pauuoHanbHON ApoOu. PaznoxuTh Mo CTENeHsIM
(z-3) dyskmuio f(z) = sin z.

6. HazoButre wmertonbl pemieHus audQepeHInalbHbIX YpaBHEHUN IEPBOTO
ImopsaKa.

7. HazoBuTe MeTONBI pelieHUe JHUHEWHBIX IU(PepeHIINaIbHBIX YpaBHEHUN
BTOPOTI'O IIOPAAKA.

8. HazoBute MeTo/1b1 penieHus: cucteM AuddepeHuaibHbIX YPaBHEHHM.

9. CHGI[YIOIHI/IG HEJIMHEMHBIC YpPpaBHCHHUA C IIOMOIOBIO 3aMCHBLI IICPCMCHHBIX
CBECTH K JIMHEHUHBIM WU YPaBHCHUSAM BepHYJIJII/I " PCINUTD UX:

a)  y'cosy +siny =x+ 1.

b) y =ylex-Iny).

C) Yy +xsin2y=2xe -X cos2y.

10. Crpykrypa gokymenTta Scilab. VYmpaBnenue BBIYUCICHHSIMU U
nokymeHTamu. BBoj Beipaxenuil. Mcnonb3oBanue madiao0HoB. PenakrrupoBanue.

11. Bxonnoit s3pik Scilab. Koncrantel. Mmena. Omeparuu. OmnepaTophl.
Bripaxxenus. Ctangaptabie QyHKIIUU.

12. Cxanspusie panasie B Scilab. Omnpenenenue. Omnepanuu. CraHgapTHbIC
¢bynkuuu. Mcronb3oBanue B BeIYKCIeHUX. [Iprumepbl

13. MaccuBbl (BekTophl U Matpuilel) B Scilab. Onpenenenue. Omnepanuu.
Hcnons3oBanue B BeruncieHusX. [Ipumepsl.

9.5 Onucanue noka3zartesjieii M KpUTepHeB OLECHUBAHMS KOMIIETEHUHMA Ha
Pa3JIMYHBIX 3Tanax ux GopMUpoBaHNs, ONMCAHUE HIKAJ OLeHMBAHUS
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Kommerennmn Ilokazarenu Kputepuu onenuBanus
OLICHUBAHUS
(MHAMKATOPBI
JOCTUKEHUS)
KOMIIETEHIINH
I oTan
3HaerT:
20 §
OIIK-1 OCHOBHBLIE METOALI BBLIYUCIUTEILHONR MAaTEMAaTUKU U
KOMITBIOTEPHBIE ~ alTOPUTMBI ISl PEIIEHUs  Hay4HO-
HCCIEI0BATENLCKHUX 3a1a;
OTHMCBHIBACT OCHOBHBIC IMOHATHS W 00JIACTh NPUMEHCHHS
METOJ0B BLIYMCIUTEIHLHON MAaTEMAaTHUKU;
a VYwmeer:
OIIK-3 UGk
WCIIONB30BaTh  CTAaHAApPTHBIE  METOJbBI U MOJENHU
MaTeMaTUYeCKOro aHaju3a, U CIOCOObl MX NPUMEHEHUS K
pEIICHUI0 HaYYHO-HUCCIIEA0BATEIIbCKUX 3a/1aY,
Il Tan
1 VYmeer:
OIIK-1 HA5ma
) MPUMEHITh METOJbl AaNMPOKCHUMAIlM W HWHTEPHOJISIUU
OIIK-3 U5 TaOJIMYHO 3aJaHHOM (yHKIHH;

paspabarbiBaTh aIrOPUTMbI U MPUKJIAJHbIE IPOrPaMMBbI B
BBIYMCIIMTENBHBIX 3aJa4axX, Ui KOTOPBIX CTaHJapTHBIC
METO/Ibl U TPOrPaMMBbI HE SABISAIOTCA 3P (HEKTUBHBIMU;

Bnaneer:

HaBBIKaMH pa6OTBI C MarcMaTU4CCKHUMH ITIaKCTaMu,
MPUMCHACMBIX JJIs0 HpI/IGHI/I)KeHHLIX BBIYHCIICHUH B
NPUKIIAAHBIX 3aJlavyax.
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Komnereniuu [Tokazarenun Kputepuu onennBanus
OIICHUBAHMUS
(MHAMKATOPBI
JOCTUKEHUS)
KOMIIETECHIIUH

[IIxana oLieHMBaHUSA IPU IPOBEACHUN ITPOMEKYTOUYHON aTTECTALIUU

«Omauuno»  BBICTABIIAETCS  OOy4YalOIIEMyCs, I[IOKAa3aBIIEMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHbIE, TIIYOOKHE 3HAHHUS [0 PAacCMaTPUBAEMON KOMIIETCHIIMH U
yMEHUE YBEPEHHO NMPUMEHSTh MX Ha MPAKTUKE MPU PEHICHUH 3aJlay, CBOOOJHOE U
paBUIbHOE 0OOCHOBAHKE MPUHATHIX pelieHuid. OTBeuas Ha BOMPOC, MOKET OBICTPO U
0€301nO0YHO IIPONJUIFOCTPUPOBATH OTBET COOCTBEHHBIMU IPUMEPAMH.
OOyuaromuiics CaMOCTOSITEIbHO NPaBUJIBHO PELIACT 3ajady, AaeT OOOCHOBAaHHYIO
OLICHKY UTOr'aM PELICHUS.

«Xopowioy 6bpICTaBIsETCS OO0y4aloIIeMyCs, €Cld OH TBEPJAO 3HAET MaTepual,
IPaMOTHO U IO CYIIECTBY H3JAaraeT €ro, yMeeT NPUMEHATh NOJYYEHHBIE 3HAHUS Ha
IIPAKTUKE, HO JIOIYCKAET B OTBETE WJIM B PEIICHUU 33/1a4d HEKOTOPBIE HETOYHOCTH,
XOpOLIO BIAJEET BCEM COAECPKAHUEM, BUAUT B3aUMOCBSI3H, HO HE BCErJa JENAET ITO
CaMOCTOATENbHO 0€3 MoMoIHM npernoaaatens. O0yyaromuiics pemaer 3aaady BEpHO,
HO IIPY IOMOIIM MPETIOIaBaTENS.

«Yooenemseopumenvro» BBICTaBIISIETCS oOyyarouiemycs, ITOKA3aBIIEMY
(parMeHTapHbIM, pa3pO3HEHHbIH XapakTep 3HAHUI, HEIOCTATOYHO IPAaBUJIbHBIC
(opMyIupOBKH 0a30BbIX MOHATHM, HapYUIECHHs JIOTUYECKOM IOCIEN0BATEILHOCTU B
U3JI0)KEHUM TPOrPaMMHOI0 MaTepualia, HO IpU 3TOM OH BIAJAECET OCHOBHBIMU
pazaenaMu yueOHON ImporpaMMbl B paMKax 3aJaHHON KOMIIETEHLUMH, HEOOXOAUMBIMU
I AalibHEHIIero oOyuyeHus U MOXKEeT IPUMEHATh MOJyYeHHbIe 3HaHUS 10 00pa3ily B
CTaHAApTHOM cuTyanuu. OTBEYaeT TOIBKO HA KOHKPETHBIN BOIPOC, COEAMHSET 3HAHUS
13 Pa3HbIX Pa3AesioB Kypca TOJIBKO MPU HABOMSIIMX BONPOCAX NPENOAABATEIIS.

«HeyooenemseopumenbHo» BBICTABIAETCA OOy4YarOMIEMYCs, KOTOPbI HE 3HAET
0OJIBIIEH YaCTH OCHOBHOT'O COJIEPKaHUs YUEOHOU MpOorpaMMbl TUCHUIIMHBI B paMKax
KOMIIETEHILIUM, JOMyCKaeT rpyOble OMMOKH B (POPMYIHPOBKAX OCHOBHBIX TMOHSATUN
JUCUUIUIMHBI M HE YMEET MCHOJb30BaTh MOTYYEHHbIE 3HAHUS MPU PEIICHUH TUIOBBIX
MpaKkTUYeCKUX 3aaad. He packpbIThl TiiyOMHA M MOJHOTAa NPH OTBETAaX. 3ajada He
peleHa Ja)e Ipu NOMOIIM NPErnoIaBaTesl.

[[Ikaya oeHMBaHUsI KypCOBOTO ITPOEKTA

[IIkamna Cocrasigmomme [Tpuznaku
OLIEHUBAHHUS
OOyuaronuiicsi MOKa3bIBa€T yMEHUS U
OTian4HO [IpakTryeckas 4acThb HaBLIKU BBIIIOJTHEHUS pacueToB
HEOOXOTUMBIX MMoKa3aTejen IS
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[HIxama
OLIEHUBAHUA

Cocrasngronuye

[Tpusnaku

dbopmupoBaHus pasnenoB (pUHAHCOBOU
OTYETHOCTH.
Pacuethi B KypcOBOM  TIPOEKTE
00OCHOBaHBI M BBITIOJTHEHBI MPABUIIHHO
Ha 90-100 %.

BriBoanl

BBIBO/IBI TPaMOTHO CHOPMYJIMPOBAHBI U
000CHOBAHBI.

Hcronb30BaHHEbIE
UCTOYHHUKH

Hcnonb3oBaHHbIE MCTOYHUKHU
o100 paHbl IpPaMOTHO, UMEIOTCS
HOPMATHUBHbBIC MCTOYHUKH. Nx
KOJIMYECTBO COOTBETCTBYET
TpeOOBAHMIM K KYPCOBOMY ITPOEKTY.

Odopmiienue

Kypcosoit MPOEKT oopmIieH
aKKypaTHO COTJIaCHO TpPEOOBaHUAM K
opopmiieHuto 0e3 opdorpaduueckux u
IrpaMMaTHYECKUX OIIHOOK.

CBOEBpPEMEHHOCTh
BBITIOJTHEHUS

KypcoBoli MpOEKT BBINOJIHEH U CIaH Ha
IIPOBEPKY CBOEBPEMEHHO.

3amumra

JIoOCTyTHO M SICHO  IIPEACTABIISET
pPE3YJIBTATHI KypCOBOTO IIPOEKTA.
OTBeTbl  Ha  BOIpPOCHl  IOJHBIE,
riryookue. OOydaromuiicss BCECTOPOHHE
OLICHUBAET 17} UHTEPIPETUPYET
MOJIyYeHHBIE PE3YJbTaThl, JOKA3bIBAET
UX  3HAYUMOCTb. I'pamotHO 1m
apryMeHTUPOBAaHO MPEACTABIISET
KOMMEHTApPHUH K PacyeTaM.

Xopomo

[IpakTHueckas 4acThb

OOyuaronuiicss TOKa3bIBa€T yMEHUS U
HaBBIKU BEITIOJTHCHUS pacyeToB
HEOOXOIUMBIX rmokaszaresein TUISt
dbopmMupoBaHUs pasjiesioB (PUHAHCOBOM
OTYETHOCTH.

Pacyetei B KypCOBOM  HPOEKTE
000CHOBaHBI M BBHITIOJIHEHBI TIPABUIBLHO

Ha 80-90 %.

BriBogbl

BriBo1BI chopMyIUpOBaHbI C
HEOOJILITUMU HETOUYHOCTSIMHU.

Hcnoas30BaHHBIE
UCTOYHUKU

Hcnonb30BaHHbIE WCTOYHUKHU
nogoOpaHbl rpamMoTHO. X KOJW4YeCcTBO
COOTBETCTBYET TpeOOBaHUSIM K
KYpPCOBOMY ITPOEKTY.

Odopmienne

Kypcosoii MPOEKT odopmIieH
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[HIxama
OLIEHUBAHUA

Cocrasngronuye

[Tpusnaku

aKKypaTHO COTJIaCHO TpEOOBaHUSAM K
0(OPMIICHUIO c HEOOIBIITUM
KOJIMYeCTBOM  opdorpaduyeckux U
rpaMMaTHYE€CKUX OIINOOK.

CBOEBpPEMEHHOCTD
BBITIOJTHCHHUS

KypcoBoli MpOEKT BBINOJIHEH U CIaH HA
IIPOBEPKY CBOEBPEMEHHO.

3ammra

JlocTynHO #  ACHO  TPEACTaBIISIET
pe3yJIbTaThl KypCOBOTO IPOEKTA.
OTBeTbl  Ha  BONPOCHI  TOJHBIE.
OOyuaromuiics OLICHUBAET U
UHTEPIIPETUPYET HOJTyYEHHbBIE
pe3ysibTaThl  C  HE3HAUYUTEIbHBIMU
HETOYHOCTSIMU, JlemoHCTpUpYET
CaMOCTOSTEJIbHOE MBIIIJICHUE.

Y 10BIIETBOPU
TEIBHO

HpaKTI/I‘-ICCKaH qacCTb

OOyuaronuiicsi TMOKa3bIBaeT  ciadbie
HaBBIKH BBITIOJTHEHUS pacyeToB
HEOOXOTMMBIX MoKa3aTeeu,
dbopmupoBaHusl pazziesioB (PUHAHCOBOM
OTYETHOCTH. PacyeTsl OOOCHOBAaHBI W
BBITIOJIHEHBI NIpaBuiibHO Ha 70-80 %.

BriBogbl

BriBo1b1 chopMyITHUPOBAHBI co
3HAYUTEIbHBIMU HETOYHOCTSMH WJIM HE
BCE€ BBIBOJIbI CDOPMYIIUPOBAHBI.

Hcmonb30BaHHbIE
UCTOYHHUKH

Hcnonb30BaHHbBIE HCTOYHUKHU
nogoOpaHbl HEOpexkHO. X KoInuecTBoO
MEHBIIIE, gem COOTBETCTBYET
TpeOOBAHMIM K KYPCOBOMY ITPOCKTY.

Odopmienue

Kypcosoit MPOEKT odopmIieH
HEaKKypaTHO C OOJIBIITUM KOJIHYECTBOM
opdorpadudeckux M rpaMMaTHYCCKUX
OIIINOOK.

CBOEBPEMEHHOCTH
BBITIOJTHEHUS KYPCOBOTO
MIPOCKTA

KypcoBoli MpOEKT BBINOJIHEH U CIAH HA
IIPOBEPKY I03KE YKA3aHHOTO CPOKaA.

3amura

OOyuaronuiicst ¢ TPyJOM JOKJIabIBAET
pE3yNIbTaThI KypPCOBOTO IIPOCKTA.
OTBeThl Ha  BONPOCHI  HEIOJHBIC.
OOyuaronuiicss HE MOXET OIICHUTH
MOJTYYCHHBIC pE3yNIBTaThI U
WHTEPIPETUPYET UX CO 3HAYUTEIILHBIMU
HETOYHOCTSIMU.

Heynosners

[IpakTrueckas 4acThb

OOyuaromuiics HE  JEMOHCTPUPYET
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[IIkxana Cocrasngronuye [Tpusnaku
OILICHUBAHUS
OPUTEIBHO YMEHUS " HaBBIKU pacyueToB

HCOOXOIUMBIX IIOKa3aTeJIel, pacueThl
BBITIOJIHEHBI C OOJIBIIMM KOJUYECTBOM
OIIUOOK UJIM HE B MOJIHOM OOBEME.

BriBobI BriBoBI HE chOpMyTHpPOBAHEI.
Hcnonb30BaHHbIE Hcnonp30BaHHbBIE HMCTOYHUKHU HE
WCTOYHHUKHU COOTBETCTBYIOT TEME.
OdopmiieHre KypcoBOro MpOEKTa He
COOTBETCTBYeT TpeboBanusM. bombiioe
Odopmienne
KoJinuecTBo  opdorpaduueckux U
rpaMMaTHYECKUX OMIMOOK.
OOyyaromuiics He MOXET MPEICTAaBUTH
amra pe3ysbTaThl KypcoBoro mpoekra. He

OTBEYaeT HAa BONPOCHI WM OTBEYAeT
HEBEPHO.
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9.6 TunoBble KOHTPOJIbHBbIE 32/IaHNS ISl IPOBEAEHUS TEKYILEro KOHTPOJIA
¥ NIPOMEKYTOYHOI aTTecTALMHU [0 UTOraM 00y4YeHHsl 0 TUCHUIINHE

9.6.1 IlpumepHbIe KOHTPOJIbHBIE 3aJaHUNA JIsl NPOBEAEHUS TeKYyIIero
KOHTPOJISA YCIIEBAEMOCTH

IIpuMepHbBIN epeYeHb BONMPOCOB YCTHOI0 ONpoca

1. Krnaccudukanys TMHEHHBIX HHTETPATbHBIX YPaBHEHUN.

2. YacTHpI ciy4all JMHEHWHBIX YypaBHEHMM |-ro u 2-r0 mnopsanka —
ypaBHeHUs Bombreppa.

3. CucteMbl HHTErpANIbHBIX YpaBHEHUN BonbTepphl.

4. Onnopoanoe ypaBHeHue ®@pearonasma 2-ro poja.

S. Meton cBeieHHA UHTErPalbHOIO YpaBHEHUS K airedpandyeckum
YPABHEHUSM.

6. Heonnoponnoe ypasaenne ®pearonsma 2-ro poaa.

7. MeTton nocenoBaTeNbHbIX TPUOIMKEHUH.

IIpyMepHBI BADHAHT NHUCHbMEHHON Ay IMTOPHOMH PadOTHI

1. Haiitu peuienue ypaBHEHUs

n?

5y +(1-5)y=0

B BUJIC psijia

y=apx® 4 apx®t L fagttE At .

2. Haiitu pereHne HHTETpabHOTO YPaBHEHHUS ITEPBOTO POJia
1
fK(x. S)u(s)ds = x — 2x% 4 x4,

rac

x(1—ys) DL xLsL ),

K (x, 33:{5(1—::) VLsLx L),



9.6.2 KoHTpoOJIbHbIE BONPOCHI MPOMEKYTOUHOM aTTECTALIMU MO0 UTOTaM
OCBOEHHUSI TUCHUTLIHHBI

K 3a4éTy (6 cemecTp)

1. Kakue npuOiamkeHHbIe aHATUTHUYECKUE METOJbl CYIIECTBYIOT JIs PEIICHHUS
OOBIKHOBEHHBIX U(PPEepeHIINAIbHBIX YPAaBHEHUN U CUCTEM?

2. [IpencraBieHue pemieHns: ypaBHEHUS B BUE CTETIEHHOTO psija.

3. [Tpumenenue psga Teitnopa (MakmopeHa) 1t pemieHnsT OOBIKHOBEHHBIX
g epeHInaTbHbIX YPaBHEHUH U CUCTEM.

4, ANTOpUTM HaXOXKIEHUS pEIICHUs OOBIKHOBEHHBIX AU(depeHInaTIbHBIX
YpaBHEHU U CHCTEM METOJIOM IOCIIEI0BaTeNbHOTO nuddepeHIpoBaHus.

S. AJTOPUTM HaXOXIECHHS pEelIeHUs OOBIKHOBEHHBIX IU(D(epeHInanbHbIX
ypaBHeHuU# u cucteM metojoM [lukapa.

6. Onenka norpemHocty Metoaa Ilukapa.

7. PasnocTHas cxema meroma Diliepa, omnpeaeseHUue MOTPEHIHOCTH 3TOro
meToaa. KakoB mops0k TOUHOCTH MeTo1a Dijepa.

8. Anroputm metona Pynre-Kyrra.

9. [lepeuncnure yacTHbIe cyyau rPaHUYHBIX YCIOBHM.

10. Urepanmonnas ¢popmyna metogna Herotona

11. CyTtp MeToa nporonku. Peanuzarus 3Toro Meroza (Imomaroso).

12. CyTtb MeTO1a KOHEUHBIX pa3HocTer. [lopsimok ToOYHOCTH 3TOTO MeToaa?

13. Nnest monudukaiuu metroaa ditniepa.

14. MHoroniaroBsli MeToa Agamca.

15. [IpuOnM>KEeHHBI METOJ peayKUHMH [UIsl pelIeHUs KpaeBbIX 3ajad s
OOBIKHOBEHHBIX TU(PPepeHIINaNbHbIX YPABHEHUM.

16. Anmnpokcumanus — au@depeHIManbHOT0  YPaBHEHHUS]  Pa3HOCTHBIM.
AnnpoxcuManusi TpaHUYHbBIX YCIOBHUH.

17. MHOTOTOYEUYHBIN METOJ| pelIeHUsT KPaeBbIX 3a7ad JUisi OOBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH.

18. CyTp MeTOIa KOJUIOKAMK. AJNTrOpUTM pEHIeHUus 3aJa4d METOJAO0M
KOJUIOKAIIUM.

19. [TpubnvkeHHBIN MeTOA pelieHuss OOBIKHOBEHHBIX AU depeHIInamIbHbIX
ypaBHEHUH — METOJl HAMMEHBINNX KBaApaToB. Onrucanue MeToza.

20. dopmynupoBKa MeToia ['anepkuHa.

21. B uéwm 3akmrouaerca meron Purtma?
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22,

ACUMNTOTUYECKHUE METOABl AJii OOBIKHOBEHHBIX JU((hepeHIINaTbHBIX

ypaBHEHUH U CUCTEM, COAEPKALUX MaJIbIH MOJOXKHUTEIbHBIN apaMeTp.

K 3Kk3ameny (7 cemecTp)

1.
2.

© o N o

15.
16.

17,
18.

19.
20.
21,

22,
23.
24,

Knaccudukanus mTuHEeHHBIX HHTETPATbHBIX YPABHEHUH.

YacTHbIN ciydail TMHEHHBIX YpaBHEHHUH 1-T0 U 2-T0 MOpsAKa — ypaBHEHUA
Bonbreppa.

Cucrembl HHTETPANIbHBIX YpaBHEHUN BonbTepphl.
OnuoponHoe ypasuenune ®penroynbpma 2-ro poja.

Meron cBeA€HMS HMHTErPAJbHOTO ypPaBHEHUS K  alreOpandyecKum
YPaBHEHUSM.

Heonnoponnoe ypasaenne ®@penronbpma 2-ro poaa.
Merton nocnenoBaTeabHbIX NPUOIMKEHUN.
Meton pe30abBEHT (METOI UTEPUPOBAHHBIX SITIED).

MGTOI[ CBCACHMU K anre6pqueCKHM YPaBHCHUIM.

. Teopemsr @pearosbma.
11.
12.
13.
14,

HHTerpanbHble ypaBHEHUS ¢ CAMMETPHUYHBIM SIPOM.
ChopmynupyiiTe TeOpeMy 0 COOCTBEHHBIX 3HAUCHHUSAX IPMHUTOBOTO Spa.
AJNTOPUTM METO/1a KOJUTOKAIUH JJIsI pEIICHUS] HMHTETPAIbHBIX YPaBHEHUM.

ANTOpUTM METOJa HAaMMEHBIIMX KBAJAPATOB IS PELICHUS WHTETPATbHBIX
YPaBHEHHU.

AJTOpPATM METOA MOMEHTOB ISl PELICHUS] MHTETPAIbHBIX YPAaBHEHUM.

Bunsl nuddepenunansubix ypaBuenuid. ['pannunblie ycnoBus. [locranoBka
3agaun Kommn.

[TocranoBka cmemanHoM 3a1aun. KpaeBbie yclioBus.

VYpaBHeHus siuntuueckoro tumna. KpaeBble 3amauu i ypaBHEHUS
Jlamnaca.

BuyTpeHnHue kpaesble 3a1auu 11 ypaBHeHus Jlanaca.
BHyTpeHHMe BTOpast U TPEThs KpaeBbIE 3a1a4H.

E,Z[I/IHCTBGHHOCTB peUIiCHUA BHCIONHUX 3ada4 OJIA YPABHCHHA Jlamnaca Ha
IINTOCKOCTH.

EnnHCTBEHHOCTD pelIeHUs BHEIIHUX 33/1a4 B TPEXMEPHOM CIIyYae.
ITponecc JInbMana, MEeTOT ITOCICAOBATEIBLHBIX 3aMEIIICHHIA.

Merton ceTok perieHus: ypaBHEHHUN mapadoIndecKoro U runepOoIndecKoro
THUIIOB.
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25. Metox TpPOTOHKH [UIsl pElIeHHs KpaeBbIX 3amad JaudepeHnnarbHbIX
YPaBHECHUU.

26. Meton npsmbIX perienus 3agaun Jupuxie ansa ypaBaenus [lyaccona.
Tunosas 3axa4a 1Jisl NPOBeeHUs] MPOMEKYTOYHOM aTTeCTANNH

Haiitu pelieHue UHTErPabHOTO ypaBHEHUS
&

¥ (x)— f e~z-8y (s)ds =

0

e=% 4 p—ix
2

10 MeToanueckne peKOMEHIANMUM A1 00YyYAIOIIUXCS 0 OCBOECHHIO
AUCIUIINHBI

Meroauka penoaaBaHus JVCLHUTLINHBI «ITpuknagHeie 3a1a4u
BBIYMCIIUTEILHON MaTEMATUKN» XapaKTEPU3yeTCs] COBOKYITHOCThIO METOJOB, IPUEMOB
U CpelacTB OOydeHHus, OOECIEeUMBAIOIIMX pEaIU3alMI0 COJAepKaHUd U Yy4eOHO-
BOCMIUTATEIBHBIX L€ JTUCHMIUIMHBI, KOTOpass MOXKET ObITh MpEeJCTaBICHa Kak
HEKOTOpass METOJMYECKas CHCTeMa, BKJIIOYAIOIIass METOJbI, MPUEMbl M CpEJCTBA
oOyuenus. Takol mMmoaxoa mMO3BOJSIET Oo0Jiee KAueCTBEHHO IMOJONTH K BOIPOCY
OCBOEHUS TUCIUIUIMHBI 00y4arOIUMHUCS.

VYyeOHble 3aHATHUSI HAYMHAIOTCA U 3aKaHYMBAIOTCSI IO BPEMEHU B COOTBETCTBUHU C
yrBepkJieHHbIM pexumMoMm CII6 T'V['A B ayauTopusix COIVIACHO CEMECTPOBBIM
paclucaHusiM  TEOpEeTHYEeCKUX 3aHiaTUi. Ha  3aHATHSAX, NOpeayCMOTPEHHBIX
pacniucanueM, o0si3aHbI PUCYTCTBOBAThH BCE 00yYaroNuecs.

Jlekiuu  SBISIOTCA OJHUM W3 BAXKHEHIIUX BHUAOB YYCOHBIX 3aHATHH W
COCTaBJISIIOT OCHOBY TEOPETUYECKON TMOJATOTOBKM OOYYaIOIIUXCS MO JUCHUTLTHHAM.
Jlekusi UMeeT WENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUYHBIX 3HAHUW IO
JTUCLUIUIMHE, PACKPBITh COCTOSIHUE M MEPCIEKTUBBI MPOrpecca KOHKPETHOU 00s1acTH
HayKd ¥ 9KOHOMHUKH, CKOHIICHTPUPOBATh BHUMAaHUE HA HauOO0JIee CIOKHBIX U y3JIOBBIX
BOIpOCAaX. JTa LEJb ONpeAeaseT IUIAKTUYECKOEC HA3HAYEHHE JIEKIMU, KOTOpOE
3aKJIF0YAeTCsl B TOM, YTOOBI O3HAKOMUTH OOYYaIOIIMXCSI ¢ OCHOBHBIM COJICp>KaHHEM,
KaTEropusMH, NPUHIUIIAMH U 3aKOHOMEPHOCTSMHM H3y4aeMOM TeMbl U MpeIMeTa
00y4eHHs B 1I€JIOM, €r0 IJIaBHBIMU UJICSIMU W HalpaBJICHUSIMU pa3BUTUsl. IMEHHO Ha
JeKIuu (popMHUpyeTCs HaydyHOE MHPOBO33pPEHHUE OOYYaloIIerocs, 3aKJIabIBarOTCs
TEOPETUYECKHE OCHOBBI (YHIAMEHTAIbHBIX 3HAHUW OyJyIlero ympaBICHIIA,
CTUMYJIMPYETCSl €r0 aKTHBHAs IMO3HABATENbHAS NIESITEIbHOCTh, PEIIAETCs LENbIA psij
BOIIPOCOB BOCIIUTATEIILHOTO XapaKTepa.

Kaxxnmas nexnus MODKHA TPEACTABISTH COOOW YCTHOE H3JIOKEHHUE JIEKTOPOM
OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUN U3ydaeMOil JUCIUILIMHBI WU OTAEIbHON TEMBI
KaK JIOTUYECKH 3aKOHUYEHHOE I€J0€ M HMETh KOHKPETHYIO IICJIEBYI0 YCTaHOBKY.
Ocoboe MecTo B JIEKIIMOHHOM Kypce IO JAUCHUIUIMHE 3aHUMAloT BBOAHAs U
3aKJIIOUUTENIbHAS JICKIIUH.

BBognas Jekmuss J0JDKHA JaBaTh  OOIIYH0  XapaKTEPUCTHKY H3ydaeMou
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AUCLMIUTMHBI, TOTYEpKUBATh HOBU3HY MpPOOJieM, YKa3blBaThb €€ POJb M MECTO B
CUCTEME M3y4YeHUs IPYIMX JUCLMIUIMH, PACKPbIBATh y4eOHBbIE U BOCIUTATENIbHBIE
LW U KPAaTKO 3HAKOMHUTH OOYYarOUIMXCs C COAEpKAHHEM M CTPYKTYpoul Kypca, a
TaK)K€ C OpraHu3anuell ydeOHON paboThl 110 HEMY. 3aKJIIOUUTENbHAS JIEKUUs JOJDKHA
JaBaTh HAy4HO-NPAKTUYECKOE OOO0OIIEHNE H3YYEHHON HUCUUIUIMHBI, IOKa3bIBaTh
NEPCIIEKTUBBl Pa3BUTUS M3yyaeMOW 00JacTH 3HAHWM, HAaBBIKOB M IPAKTHUYECKUX
YMEHUM.

[IpakTrueckue 3aHATUS MPOBOIATCS B LEJSIX BIPAOOTKU NPAKTUUECKUX YMEHHIM
U TpUOOpEeTEeHUs HAaBBIKOB MPHU PEIICHUH YIpaBieHYECKUX 3aaad. (OCHOBHBIM
COJIEpKAaHUEM ITHX 3AHATHH SBISETCSA MPAKTUUYECKAsl padOTa KaX10ro 00y4aromerocs.
Haznauenme npakTUYeCKUX 3aHATHI — 3aKperieHue, YriyOJieHHe U KOMIUIEKCHOE
MIPUMEHEHUE HA NPAKTUKE TEOPETUUYECKUX 3HAHMM, BBIPA0OTKA YMEHUN U HaBBIKOB
oOy4Jaronuxcsi B pelIeHUU MPAKTUYECKUX 3a7ad. BmecTte ¢ TeM, Ha 3THX 3aHATHSX,
OCYILECTBIISIETCS. aKTUBHOE (OPMHUPOBAHME U pa3BUTUE HABBIKOB U KayecCTB,
HEOOXOAUMBIX ISl OCeNyIomen nmpodeccuoHaibHOM nesTenbHocTH. [IpakTnueckue
3aHATHA MPOBOJATCS MO HarOoJIee CIOKHBIM BOIIPOCAM TUCIUIUIMHBI U UMEIOT LENbIO
yrIyOJIGHHO  W3Y4YUTh €€  COJAEp)KaHWe, TMPUBUTh  OOYyYaroIIMMCS  HABBIKU
CaMOCTOSITEJIPHOTO MOMCKA M aHaiu3a WH(OpMAalUU, YMEHUE JieJaTh 0OOCHOBaHHbIE
BBIBOJIBI, ApPryMEHTUPOBAHO W3JIaraTb M OTCTaWBaThb cBoe MHeHMe. Kaxnoe
IPAKTUYECKOE 3aHATHE 3aKaHYMBAETCS, KaK IPABWIIO, KPATKUM IOJIBEICHUEM HUTOTOB,
YKa3aHUSIMHU [IPENO0/IaBaTelis O MOCIEAYIOIIEH caMOCTOSTENBHONU padoTe.

[IpomexxyTouHas arrecTauus MO UTOraM OCBOEHHUS JTUCLUMILIMHBI POBOJMUTCS B
BHUJE 3a4eTa M dK3aMmeHa B 6 u 7 cemectpax. K MOMEHTy cmaum 3K3aMeHa JOJKHBI
OBITh YCIICIIHO MPOMAEHBI MNpeablayle (HOPMbI KOHTPOJSA. OK3aMEH M 3ayer
MO3BOJISIIOT OLIEHUTh YPOBEHb OCBOEHHUS KOMIETEHIMH 3a BEChb NEPHUOJ H3y4YEHUs
JUCLUTUINHBIL.
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