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|. AHHoTanMa

1. Heapb 1 32124 AUCHMILIMHBI
[lenbto OCBOEHMS JMCLUIUIMHBI SBISIETCS: MOATOTOBKA CTYAECHTOB K pa3paboOTKe U
peanu3anuu Ha OBM BBIUHMCIUTENBHBIX AITOPUTMOB PELICHUS MaTEMaTUYECKHX
3a/1a4, BO3HUKAKOLIMX B IPOLECCE MO3HAHUS M HCIIOJIb30BAHUS B IPAKTUYECKON
NEATEIbHOCTH 3aKOHOB PEAJBHOIO MHpa IIOCPEICTBOM MaTEMaTUYECKOIO
MOJEIUPOBAHUS.
3agayaMy OCBOCHUSI AVCLMITIMHBI SBIISFOTCS:
- NpUOOpETEeHHE CTYJEHTaMU 3HAHWU OCHOBHBIX MOHSTHI, METOJOB W AJTOPUTMOB
BBIYMCIIUTEIIEHOM MAaTEMATHKH.
- MPUOOpETEHHE CTYJCHTAMHM HABBIKOB PEIICHHS THIIOBBIX 33a4 BBIUMCIUTEIILHON
MaTeMaTHKH, HaBBIKOB Pa3pabOTKU M TECTUPOBAHUS MPOrPAMMHOIO OO0ECHEUYEHUs! IS

PCIICHIE OTHUX 3a1a4.

2. Mecto tuciurmuinHbl B cTpykrype OOII
HucunmirHa «YucieHHble METOIbD» OTHOCUTCSA K pasneiy «MaremaTuyecKuii»
oOs3aTenbHOM vacth biioka 1. JIns u3ydyeHus 3TOW AUCHUIUIMHBI HEOOXOJIMMBI
0a30BbIC 3HAHUSA, MMOJYYEHHBIE B PE3YJIbTATE MU3YyUCHUS] KypPCOB MATEMaTHUYECKOTO
aHanu3za, anreopbl, MUdPEpeHIMATbHBIX YpaBHEHUN, KOMIUIEKCHOTO aHaju3a,
HaBBIKU pa3pabOTKH aJITOPUTMOB U IPOrpaMM. 3HaHUS, MOJIyYEHHBIE TPU U3YYEHUU
YUCJICHHBIX METOJI0OB, MOTYT OBITh HCIOJB30BaHBl MPU H3YYCHHH UCUUTLIUH
«MeTopl ONITUMM3ALIMK U UCCIIeIOBaHKE onepaiuity, «KommbroTepHas rpadukay,
P BHITIOJTHEHUU HayYHO-UCCIIEA0BATEILCKOM pabOTHI.

3. O0beM TUCHMILUIMHBI: 6 3a4eTHBHIX enuHMI, 216 aKaJeMUYEeCKHX 4acoB, B
TOM 4YHCJIE:

KOHTAKTHAs ayAuTOpHasi padora: Jekuuu 62 dyaca, B T.4. NpaKTUUECKas
TIOATOTOBKA S YacoB; MpaKkTHUecKue 3aHsiThs 31 9ac, B T.4. MpakTHYeCKasl MO/Ir0TOBKa 4
YacoB;

KOHTAKTHASI BHEAYIMTOPHAs padoTa: KOHTPOJIb CaMOCTOSITeNIbHON padboTsl 10

4acoB, B TOM 4ucCJe pacueTHo-Tpaduueckas padora 10 yacos;



camocTosiTeIbHas padora: 113 vaca, B ToM urciie KOHTPOJIb 32.

4. Ilnanupyemble pe3yJibTaThl 00y4eHHs 0 JUCHUILUIMHE, COOTHECEHHBIE C

IJIAHUPYEeMbIMU Pe3yJibTaTAMU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[TnaHupyemble pe3ylibTaTbl OCBOSHUS
00pa3oBaTeabHON MPOrPaMMbI
(bopmupyemble KOMIIETSHITUH )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 AUCIUILINHE

OIIK-3 Cnocobden K pa3padorke
AITOPUTMUYECKHUX W NPOrPaMMHBIX
pemiennii B 00JACTH CHCTEMHOI0 WU
MPHUKJIATHOTO NMPOrpaMMHpOBAHMNS,
MaTeMaTH4ecKHX, HWH(GOPMALMOHHBIX M
HMHUTALUUOHHBIX  MoJeieil, cO3JaHMIO
HHG(OPMALMOHHBIX PeCypcoB I100aJbHBIX
ceTeil, 00pa3oBaTeJIbHOI0  KOHTEHTA,
NPMKJIAAHBIX 0a3 [JaHHBIX, TeCTOB H
CpelICcTB TeCTHPOBAHHMA CHCTEM M CPelICcTB
HA COOTBETCTBUE CTAHAAPTAM U UCXOIHBIM

TpeOOBaHUSM

OIIK-3.1 3HaeT OCHOBHbIE NONOXEHHS M KOHLENIHUU B
00J1acTH TIPOTPaMMHUPOBAHUS

OIIK-3.2 3HaeT apXUTEKTypy SI3bIKOB IPOTrPaMMUPOBAHUS
OIIK-3.3 CocraBisieT mporpaMmsl

OIIK-3.4 Co3maer  WMHQOpPMAIMOHHBIE  PECYpPCHI
rIo0aNBHBIX ceTel, 00pa30BaTeIbHOIO KOHTEHTa, CPEJICTB

TECTUPOBAHUA CUCTEM

5. @opMa NPOMEKYTOUYHOI ATTECTAIIMU M CeMeCTP MPOXOXKIeHus - 3a4er (5

cemectp), PI'P u sx3amen (6 cemectp).

6. SI3bIK NpenoxaBaHusi PyCCKUH.




Il. Copep:kanue TMCHMILINHBI, CTPYKTYPHMPOBAaHHOE 0 TeMaM (pa3jesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJMYEeCTBA AKaJeMHUYCCKHX YACOB U BHJIOB

YUeOHbIX 3aHATHH

Yyebnast mporpamMma — Bcero KonrakTHas pabora (dac.) Camocros
HaMMEHOBAHME Pa3JesIoB U TeM | (4ac.) Jlekumn | Ilpaktudeck | Konrpons | TenbHas
Ue 3aHATHS | camocToAT | padoTa, B
eIbHOM | TOM 4ucCie
5 5 pa6ortsl (B | KonTpoms
5 & TOM YHCJIIE (uac.)
o S o S
T T Z| KypcoBas
] = ) ] = )
5 ce2l 5 £ £| pabora,
2 | EE| g | &8 prp
=g =g
5 R = H
& =
M =]
Teopwus orpenrHocTeit 15 4 1 2 1 9
NuTepnonrposanue 31
PHOTHD 3 6 | 8 | 1 | 4 2 12
npuOIKkeHne QyHKIHHA.
UucnenHoe mudpepeHIpoBaHUe
Autbdepertup 24 | 6 4 14
Y UHTETPUPOBAHUE.
[IpsiMble METO/IBI PEIIeHHsT CHCTEM
JIMHEHHBIX anreOpanuecknx | 18 5 3 2 8
YpaBHEHUH
NrepaiionHble METOABI PEILICHUS
L Aot pett 26 | 8 4 14
CHCTEM JIMHEHHBIX YPaBHEHUI
Metoapl  OTBICKaHMSI  PELICHUI
w b 26 | 8 4 2 12
HEJIMHEWHBIX YPaBHEHUI U CHCTEM
MeTtoap! eIIeHUs  TPOOJIEMBI
b P 20 | 5 3 12
COOCTBEHHBIX 3HAYEHUI
Wuteprionposanue 51
pHOIIKEHNE byakumii | 12 2 1 1 9
(mpooymKeHue)
YucneHHble METONbl  PEeIIeHHs
3amaun Komm OOBIKHOBEHHBIX
A o . 2 | 8| 1| 4|1 4 6
T hepeHIIMTEHBIX YPaBHEHUH 1
CHCTEM
YucneHHble METOIBbl  PEIIeHHs
KPAaeBbIX 3a/1a4 JUTST OOBIKHOBEHHBIX | 27 8 1 2 1 17
M hepeHIIaIbHBIX YpaBHEHHH.
UTOI'O 216 62 5 31 4 10 113




I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYuebHas nporpamma — Bun 3anstus OO0pa3zoBareibHbIe TEXHOJIOTHU
HAaMEHOBAHHE PA3JICJIOB U TEM
(6 cmpocom coomeemcmeuu ¢
paszoenom || PI1/])
Jleximm, 1. H3noxxeHHne TEOPETHIECKOTO
Teopwus norpemHocrei [IPaKTUYECKUE Marepuaia
3aHATUS 2. Pemenue 3anau
Wureprionposanue u | Jlexkuuwu, 1. UsnoxeHue TeOpeTUUECKOIO
nprOmKeHHE QYHKIHI. IPaKTUYECKHE marepuaia
3aHATHUS 2. Pemenue 3amau
3. Paspabotka mporpamm s 9BM
Yucnennoe nuddepenumpoanue | Jlekuuu, 1. H3noxeHue TEOPETUUECKOTO
Y UHTETPUPOBaHHE. NPaKTUYECKHE MaTepuaia
3aHATUSA 2. Pemenue 3anau
3. Pazpabotka nporpamm ains O9BM
[lpsimble  Mmetompl  pemenus | Jlekiuw, 1. H3noxeHue T€OpETUUECKOro
CHCTEM JMHEHHBIX | TPAKTUYECKHE Marepuaia
anreOpanyvecKux ypaBHEHUI 3aHATUSA 2. Pemenue 3anau
3. Paspabotka nporpamm s 9BM
WreparionHble MeTo bl petenus | Jlekuu, 1. H3noxeHue T€OpPETUUECKOro
CHCTEM JIMHEWHBIX YPABHEHUN [IPAKTUYECKUE Marepuaia
3aHATUSA 2. Pemenue 3anau
3. Pazpabotka nporpamm ains O9BM
Metonsl oTbicKaHus pemeHuit | JIekuw, 1. H3noxeHue T€OpPETUUECKOro
HEJIMHEMHBIX ~ YPaBHEHUM U | IPAKTHUYECKHUE Marepuaia
CHUCTEM 3aHATUSA 2. Pemenue 3anau
3. Paspabotka nporpamm s 9BM
Metonsl  pernenust  npobnems! | Jlekium, 1. H3noxeHue T€OpPETHIECKOrO
COOCTBEHHBIX 3HAYCHUI NPaKTUYECKHE Marepuaia
3aHATUSA 2. Pemenue 3anau
3. Paspabotka nporpamm st 9BM
WuTepnionupoBaHye u | Jlexuun, 1. H3noxeHue TEOpPETUIECKOTO
npuOIKeHne (GyHKLMI | MpaKTUYeCKue Marepuana
(mpoaomKeHe) 3aHATH 2. Pemrenue 3agau
3. Paspabotka nporpamm st 9BM
Yucnennsle Metoasl perenus | Jlekuuwy, 1. H3noxeHue T€OpEeTHIECKOro
3a/1aun Komm IUISL | IPaKTUYECKHe Marepuaia
OOBIKHOBEHHBIX 3aHATUSA 2. Pemenue 3anau
i depeHIaTbHBIX  YpaBHEHUH 3. Pazpabotka nporpamm s 9BM
U CUCTEM
UYucniennple MeToapl perieHus | JIeknuw, 1. UsnoxeHue TeOpeTHUECKOTrO
KPaeBbIX 3a/a4y JUISL | IPaKTUYECKHe marepHaia
OOBIKHOBEHHBIX 3aHSATHUS 2. Pemenue 3amau
M hepeHIaIbHBIX YPaBHEHHH. 3. Pazpabotka nporpamm it 9BM
[IpenonaBanre y4eOHOW JUCHUIIMHBI CTPOUTCS HA COUYCTAHUM JICKIUH,

MPAKTUYECKUX 3aHATUM M CaMOCTOSITEIbHOM pPabOThl CTYJEHTOB, BKIIIOYAIOIIEH




pa3paboTky mporpamm st 9BM (pacuetHo-rpaduueckyro padory). B mporecce
OCBOEHUS AUCIUILTUHBI UCTIONIB3YIOTCA CleAyIolue 00pa3oBaTeNbHbIE TEXHOJIOTUH,
CrocoObl M METONbl  (OPMUPOBAHHS KOMIICTCHIIMI: TpPAJAWIIMOHHBIC JIEKIIWH,
MPAKTUYECKUE 3aHATHUS B IUAJIOTOBOM pexuMe. JIuCruIuimHa mpeaycMaTpuBaeT

BBITIOJTHCHUC KOHTPOJIBHBIX pa60T, CO6€C€I[0B3.HI/IC I10 TCOPCTHUICCKHUM BOIIPOCAM.

IV. Ouenounble  Marepuadbl Ui  NPOBeleHHUsA  TeKylled U
MPOMEKYTOUYHOM aTTeCTAUN
OIIK-3 Cnoco6eH k pa3paboTKe alrOpUTMHUYECKHX M MPOTPAMMHBIX PEIICHUN B
00JJaCTU CUCTEMHOT0 W TMPUKIAAHOTO MPOTPAaMMHUPOBAHUSA, MaTEMaTUUYECKUX,
WHOOPMAITMOHHBIX U WMHUTAIMOHHBIX MOJIENIEH, CO3/aHUI0 WH(OPMAIMOHHBIX
pecypcoB TII00albHBIX CeTe, 00pa30BaTEILHOIO0 KOHTEHTA, MPUKIAIHBIX 0a3
JTAHHBIX, TECTOB U CPEJCTB TECTUPOBAHMSI CUCTEM U CPEJCTB Ha COOTBETCTBUE
CTaHJapTaM U UCXOJHBIM TPEOOBAHUSIM.
OIIK-3.1 3HaeT OCHOBHBIE TIOJOXKEHUS M  KOHIEMNIMM B  00JacTH
IPOrpaMMHUPOBAHMUS.

OIIK-3.2 3HaeT apXUTEKTYPY SI3bIKOB IPOrPaMMUPOBAHMS.

1. TloaroToBUTH ONUCAHUE MPOrPaMMbl Jii NPUOIMKEHHOTO BBIYUCICHUS
uHTerpana o popmyne Cumrncona B cootBetcTBuu ¢ [OCT 19.402-78.

2. IloAroToBUTH OMUCAHWE MPOrPAMMBbI ISl PEIICHUS CUCTEMbI JIMHEHHBIX
anrebpandecknx ypaBHeHHH Meromom [aycca ¢ BBIOOPOM TJIaBHOTO
aneMeHTa 1o ctosioiy B coorBerctBum ¢ [OCT 19.402-78.

Crnoco0 mpoBeieHHs] — MUChbMEHHBIH.
Kpurepun ouennBanums:

Onucanue MporpaMMbl MOATOTOBJIEHO MPAaBHIIBHO, C HEOOXOIUMOMN
MOJIHOTOM U ¢ yueToM Bcex TpedoBanuii 'OCTa — 3 Ganna.

Onucanwe mporpaMMmbl  TMOATOTOBICHO C  HE3HAYUTEIHHBIMU

MOTPEIITHOCTSIMH — 2 Oajua.



Onucanve  mpoOrpaMMbl  TMOATOTOBICHO C  CYIIECTBEHHBIMH
HETOYHOCTIMH — 1 OaJut.

Onucanue ImporpaMMsbl HE ITOATOTOBJICHO — 0 GamoB.

OIIK-3.3 CocraBusieT porpaMmBbl.
1. Pa3zpaborarh ajJropuT™ M MOpOrpaMMmy JJIsi MPUOIMKEHHOTO BBIUYHUCICHUS
uHTerpana no gpopmyie Cummncona.
2. Pa3paboTaTh anropuT™M M MPOTPaMMy [UJIsl PELIEHUS CUCTEMBbI JMHEHHBIX
anreOpanyeckux ypaBHEeHUN MeToJioM ['aycca ¢ BBIOOpOM TJIaBHOTO 3JIEMEHTA IO
CTOJIOITY.
Crioco6 npoBeieHNs — MUCbMEHHBIIA.
Kpurepun onennBanums:
AJTOpuUTM U TporpamMma pa3pabOTaHbl MPABWIBHO M TIpOrpamma
MOJIHOCTBIO PEIIaeT MOCTaBIEHHYIO 3aa4y — 3 Oasia.
Anroput™M © TporpamMma pa3padOTaHbl C HE3HAYUTEIbHBIMU
MOTPENTHOCTAMHU — 2 Oajuia.
Anroput™M W mporpamma  pa3pabOTaHbl C  CYIIECTBEHHBIMH
HETOYHOCTSIMU — | Gai.

AJTOpUTM U mporpaMma He pazpadbotansl — () GaJIIOB.

OIIK-3.4  Co3maer  wuHGOPMAIMOHHBIE  PECYpPChl  TJIOOQIBHBIX  CETEH,
00pa3oBaTEILHOI0 KOHTEHTA, CPEACTB TECTUPOBAHUS CUCTEM.

1. IloaroTroBUTH, TpOTpaMMy H© METOJUKY WCHBITAHUNW MPOTPAMMBI ISt
NpUOIMKEHHOTO BBIUMCIEHUST UWHTerpaia 1o Qopmyne CumrcoHa B
cootBercTBuM ¢ ['OCT 19.301-79.

2. IloaroToBUTH MPOrpaMMy U METOIUKY UCTIBITAHHUM MTPOTPAMMBI JJISI PEIIICHUS
CUCTEMBI JIMHEWHBIX alreOpanyecknx ypaBHeHUW wMerogoM [aycca c
BBIOOPOM TJIABHOTO 3JIeMeHTa 1o cToJioiy B coorBeTcTBUM ¢ ['OCT 19.301-
79.

Crnoco0 mpoBeieHUs — MUChbMEHHBIH.



Kpurepun onenuBanus:

[IporpaMma W MeTOAMKA WCIBITAHUN TPOTPAMMBI MOATOTOBJIEHA
paBUJIbHO, C HEOOXOIMMOM MOJHOTOM U ¢ yueToM Bcex TpedoBanuit [OCTa
— 3 banna.

[Iporpamma W METOAMKA HMCIBITAHUN MNPOrpaMMBbl MOATOTOBIIEHA C
HE3HAUUTEIbHBIMH MOTPEIIHOCTIMU — 2 Oaia.

[IporpaMmma W METOIHMKA MCIHBITAHWN MNPOTPAMMBbI IOJTOTOBJICHA C
CYIIIECTBEHHBIMU HETOYHOCTSIMU — | GaJu.

[Iporpamma 1 METOIMKA UCTIBITAHU TIPOTPaMMBbI He ToATOTOBIeHA — 0

0aJuIoB.

V. Y4eOHo-MeTOqM4YecKkoe U HH(POPMAMOHHOE o0ecniedeHne JUCHUILIHHbI
1) PexomeHayemas ureparypa

OcHoBHas JuTeparypa:

1. JemunoBuu b.I1., Mapon M.A. OCHOBBI BBIUMCIUTEILHON MATEMATUKHU. - M.:
Jlanp, 2011. —[D71eKTpOHHBII pecypc]. - Pexum JOCTyIIa:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2025

2. OpemkoBa M.H. YucneHnHbie METOBI: TEOPUSI U aJITOPUTMBIL: yueOHOe mocodue /
M.H. OpemikoBa. - Apxanrenbck: CADY, 2015. - 120 c.: cxem., Tabi. - bubnuorp.
B kH. - ISBN 978-5-261-01040-1; [DOnektponHsiii pecypc]. — Pexxum moctyma:
http://biblioclub.ru/index.php?page=book&id=436397

3. llleBuenko, A. C. Uucnennbsie MeTobl: yueOHoe mocooue / A. C. IlleBuenko. —
Mocksa: UHOPA-M, 2022. — 381 ¢. — (Bricuiee oOpazoBanue: bakanaspuar). —
DOI 10.12737/996207. - ISBN 978-5-16-014605-8. - Tekct: anekrponHsbiid. - URL:
https://znanium.com/catalog/product/996207

JlonoJIHMTe/IbHAS JIUTepaTypa:

1. ®annees J.K., ®anneera B.H. BoiuncnurenbHbie METObI TUHEHMHOM anreOpshl.
CIl6: Jlanw, 2009. — 733 c. —[DnektpoHHBIi pecypc]. - Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=400

2. HoBukos, A. 1. YucneHnHble METO/IbI JIMHEHHON anredpa: yueoHoe mocodue / A.
N. HoBukoB. — Ps3anb: PI'PTVY, 2021. — 50 c. — Texkcr: anexTpoHHbIit // JlaHb:
aJIeKTpOHHO-OMOanoTeunas cucrema. — URL: https://e.lanbook.com/book/168043



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2025
http://biblioclub.ru/index.php?page=book&id=436397
https://znanium.com/catalog/product/996207
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=400
https://e.lanbook.com/book/168043

2) IIporpammHOe oOecrieueHne

KomnbrorepHblii kiaace ¢pakyjJbTeTa NPUKJIAIHON MATEMATHKA U KUOepHeTHKHU Ne 40
(170002, TBepckasi 00.1., r.TBeps, CaoBblii nepeyJiok, 1.35)

Cadence SPB/OrCAD 16.6

Adobe Acrobat Reader DC - Russian | 6ecruiaTHO
Apache Tomcat 8.0.27 OecruraTHO
I'ocynapcTBeHHBIN KOHTPAKT Ha II0CTaBKY

JIMIIEH3UOHHBIX MPOrPaMMHBIX MNpoAyKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecrutaTHoO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-bit)

JetBrains  PyCharm  Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruraTHO

Kaspersky Endpoint Security 10 mus
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

bit)

Lazarus 1.4.0 OecriaTHo
Akt mpenocrasienuss npas  HMC00000027 ot
Mathcad 15 M010 16.09.2011
Akt mpenocraieHus mnpas  Ne Us000311 ot
MATLAB R2012b 95 09 2012
MHoroyHKITHOHAIbHBIN
penaktop ONLYOFFICE GecruiatHoe | GecriiaTHO
110
OC Linux Ubuntu 6ecrutataoe 10 OecIIaTHO
MiKTeX 2.9 OecIIaTHO
MSXML 4.0 SP2 Parser and SDK OecraTHO
NetBeans IDE 8.0.2 OecmiaTtHoO
NetBeans IDE 8.2 OecIu1aTHO
Notepad++ OecruraTHO
Oracle VM VirtualBox 5.0.2 OecmiaTHoO
.. moroBop Nel3918/M41 ot 24.09.2009 ¢ 3AO0
Origin 8.1 5r2 «CodrJlaitn Tpeiin»
Python 3.1 pygame-1.9.1 OecruraTHoO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecrratHo
WCF RIA Services V1.0 SP2 OecmiaTtHoO
WinDjView 2.1 OecriaTHo
R Studio OecruraTHoO
Anaconda3 2019.07 (Python 3.7.3 64-
OecriaTHO

3) CoBpemenHble TPOd)eCCHOHATIbHBIE 0a3bl JaHHBIX M HMH(POPMAIMOHHBIC

CIIPaBOYHBLIC CUCTCMBbI




1. 9BC «ZNANIUM.COM» www.znanium.com;

2. I9BC «YHuBepcuTeTcKasi 0nomoTexa onJaiin» https://biblioclub.ru/;

3. 9OBC «Jlanw» http://e.lanbook.com:;

4. DnekTpoHHO-OMOMMoTeuHas cucrema [IPRbooks: http://www.iprbookshop.ru

4) IlepeyeHp pecypcoB HH(POPMAIOHHO-TEJICKOMMYHHUKAIIMOHHOW ceth «MH-
TEPHET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCITUTUTAHBI

1. Hayunas oubnmorexa TI'Y http://library.tversu.ru

VI. Mertoauyeckue Marepuajbl s O0yYalOUIUXCH IO OCBOCHUIO
JTUCIHHUIIIUHBI
Tembl pacueTHO-TpaguyecKux pador
3ananue 1. Temsl — «MaTEepnionsuusy», «Yucnennoe nuddepeHupoBanne 1 MUHTETPUPOBAHUE)

1. KycouHo-nuHeiHass MHTEPIOISAIIHS.

2. WHarepnonsuuonHas dhopmyia Jlarpamxka.

3. Hurepnonsmonnas Gopmyna HeroToHa /U1 HEpaBHOOTCTOSIINX 3HAYCHUN
apryMeHTa

4. TlepBas unTepnosIHOHHAs (opmyaa Hel0TOHA i1l paBHOOTCTOSIINUX 3HAYCHUN
apryMeHTa.

5. Bropas uaTepnonsunonHas ¢popmyina HproToHa 1151 pABHOOTCTOSIIMX 3HAYCHUI
apryMeHra.

[TepBas untepnonsimonnas Gopmyna ["aycca.

Bropas unTepnionsmonHas gopmyna [aycca.

OOpaTHast HTHTEPIOJIALIUS.

9. UYwmcnennoe nudhepeHIMPOBAHHE.

10. Yucnennoe uHTErprpoBaHue Mo GopMyiie IpIMOYTOJIbHUKOB.
11. YucnenHoe uHTETrpuUpOBaHKE 1O (HOPMYJIE TPaTCIIHil.

12. Yucnennoe uHTerpupoBanue mno popmyne CUMIICOHA.

13. Ynucnennoe uHTErpripoBaHue mo dpopmyie 3/8.

14. Yucnennoe uHTerpupoBanue no popmyne I'aycca.

15. Yucnennoe unrerpupoBanue mno popmyne Menepa.

o N
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16. BeruuciieHre HHTETPpajIoB BHIA I e f(x)dx mo 0606menHo# popmyIe

l'aycca.
+o0 .
17. BelunclieHHE UHTETPAJIOB BUIA IO e” " f(xX)dx mo 0606meHHOH hopmyie

l"aycca.

3ananue 2. Tema - «Pemienue cucteM JIMHEWHBIX alreOpanvdeckux ypaBHEHUH (MIpsSMBbIe

METOJIBI)».

1. Pemenue cucrteMbl TUHEHHBIX anreOpanuecKux ypaBHEHHH MeroaoM [aycca ¢ BbIOOpOM
TJIABHOTO DJIEMEHTA TI0 CTPOKE.
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2. Pemenue cucTeMbl JMHEWHBIX anreOpandecKuX ypaBHEHHUNM MeTofoM [aycca ¢ BeIOOpOM
TJIABHOTO DJIEMEHTA 110 CTOJOIY.

3. Pemienue cuctembl JIMHEHHBIX anreOpandyeckux ypaBHEHMH MeTojnoM [aycca ¢ BbIOOpoM

IJIaBHOT'O 3JIEMEHTA 10 BCEH MaTpule.

Pemenuie cuctembl TMHEHHBIX anredpandeckux ypaBHEHUNH METOOM KBaJpaTHOTO KOPHSI.

Pemenune cuctembl TMHEHHBIX alre0pandeckKuX YpaBHEHUI METOJOM OPTOrOHAIM3AIUH.

Pemenuie cuctembl TMHEHHBIX alreOpandeckux ypaBHEHU METOIOM IPOTOHKHU.

Haxoxnenue onpenenurens Mmeronom [aycca.

HaxoxieHue onpenenuTens METOJIOM KBaIpaTHOTO KOPHSI.

Haxoxnaenne odpaTHON MaTpullel MeTo1oM ["aycca.

10. Haxoxaenue oOpaTHON MaTpULIbI METOIOM KBaJIPATHOTO KOPHS.

IS N

3ananue 3. Tembl — «PenieHne cucTeM JMHENHBIX anreOpanyecKux ypaBHEHUM (MTepalluOHHbIE
METO/bI)», «PelieHre HelMHeHHbIX anredpanyeckux ypaBHEHUH U cuctem», «Pemenue
po0eMbl COOCTBEHHBIX 3HaYeHUI», «CIaiH-unTepnoarnpoBanuey, «[Ipudmnkenne

byHKIHI.

Pemienne cucteMbl TMHEHHBIX alreOpanveckux ypaBHEHUH MeToaoM SIKoOw.

Penrenue cucremMbl TMHEHHBIX anreOpandeckux ypaBHEHUH METOZOM 3eiens.

Pemienne cuctemMpl TMHEHHBIX aNreOpanveckux YpaBHEHHH METOIOM MIPOCTON UTEPAIIHH.

Perenue cucteMbl TMHEHHBIX aaredpandeckux ypaBHEHUH METOJOM MHUHUMAJIbHBIX HEBSI30K.

Pemenue cucreMbl TMHEHHBIX anreOpanvdeckux ypaBHEHU METOAOM CKOPEHIIIEro CIycKa.

Penienne HemuHEHHOTO anredpanyecKoro ypaBHEeHHS METOIOM MTOJIOBUHHOTO JEJICHHSI.

Pemenue HenmMHEHHOro are0panvecKoro ypaBHEHUsI METOAOM XOPI.

Pemenne HenmmHEHHOTO aJIreOpanyecKOro ypaBHEHUSI METO0OM KacaTeIbHBIX.

Penrenne HemuHEWHOTO aNTreOpanuecKoro ypaBHEHHS METOIOM UTEPAIIHU.

0. Pemenue cucteMbl HETMHEHHBIX anreOpandecKux ypaBHEHUH METOAOM HTEPALUH.

11. PemreHue cucTeMbl HEIMHEHHBIX alreOpanvecknx ypaBHeHHH MeTooM HeioToHa.

12. HaxoxxneHne HauboIbIIEro Mo MOAYJII0 COOCTBEHHOTO YHCIa METOIOM UTEpallHH.

13. Haxoxnenne HauOOIBIIETo 10 MOAYIII0 COOCTBEHHOTO YHCIIa METOAOM BO3BEICHHUS MaTPHUIIHI B
CTETICHb.

14. HaxoxxaeHue BTOpOro 10 MOAYJII0 COOCTBEHHOTO YUCIIa METOZIOM A-Pa3HOCTH.

15. HaxoskaeHue BTOpOro o MOAYJII0 COOCTBEHHOTO YKC/Ia METOIOM MCUYCPITbIBAHMS.,

16. Pemenue monHoi npobiaeMbl COOCTBEHHBIX YHCET CUMMETPUYHON MaTPHUIIBI METOIOM BpAILCHHUH.

17. IocTpoeHne KyOMUecKOro MHTEPIOSILUOHHOTO CIUIaiHa.

18. Haumnyuiee cpeqHeKBaipaTHIHOE PUOIKEHNE QYHKIHI MHOTOUJICHAMH.

19. Haunyumee cpegHekBapaTHIHOE IPUOIIKEHUE (QYHKIUH TPUTOHOMETPHUECKUMHU (QYHKIUSIMH.

BOo~NoOk N

3a§aHI/IC 4. Tema — «UucneHHbIC MCTO/JbI PCHICHUS 3a/1a4n Kommu u KpacBbIX 3a7a4 IJIA OOBIKHOBEHHBIX

I QepeHInaNbHBIX YPAaBHEHUH U CHCTEM.

1. Pemenue 3amaun Komw s aquddepeHmansHOro ypaBHEH!S METOI0M Diliepa.

2. Pemenne 3amaun Kommm st muddbepeHnnanbHOTO ypaBHEHNS MOIUGUITIPOBAHHBIM METOIOM
Ditnepa.

3. Pemenne 3anaun Komm mns nuddepennmansHoro ypasHeHust MetosioM Pyare-KyTThl.

4. Pemenwne 3anaun Komm s nudpepeHmanb-HOr0 ypaBHEHHS SKCTPAIONISIIIHOHHBIM METOIOM
Apamca.

5. Pemenne 3agaun Komu as nudGepeHInaibHOTO YpaBHEHHS HHTEPIIOISIIMOHHBIM METOIOM

Anamca.

Pemenue 3anaun Ko s cucteMsl quddepeHInalbHbIX YPaBHEHHH METOI0M DHjiepa.

7. Pemenne 3aaaun Komu ist cuctemsl auddepeHimanbHpIX ypaBHEHUH MOAU(PUIIMPOBAHHBIM
MeToA0M Dilnepa.

8. Pemenue 3anaun Komm as cucreMsl quddepeHInalbHbIX ypaBHeHH MeToIoM PyHre-KyTThI.

o



9. Pemenue 3amaun Ko st cucteMsl auddepeHImanbHbIX YpaBHEHHH SKCTPATONISIIHOHHBIM
METOJIOM Anamca.

10. Pemenue 3amaun Komm muis cuctemsl nudepeHIMaibHbIX YpaBHEHUH HHTEPIIOISAIIMOHHBIM
METOA0M AJamca.

11. Pemenue kpaeBoii 3amaun g quddepeHInanbHbIX YPaBHEHHA BTOPOTO MOPSIKAa METOJOM CETOK.

12. Pemienue kpaeBoii 3anaun i quddepeHanbHbIX YpaBHEHHH BTOPOTO MOPSAKA METOIOM
HAUMCHBIIUX KBaJIPATOB.

13. Pemienue kpaeBoii 3anaun i quddepeHuanbHbIX YpaBHEHHH BTOPOTO MOPSAKA METOIOM
MOMEHTOB.

3aoanusn 0713 nPOGEOEHUsI MEKYULe20 KOHMPOJIA U NPOMENCYMOYUHOU AMMECMAayuy N0 UMO2AM 0CBOCHU
OUCUUNIUHDL
3amaga 1.

C Kakoil aOCOJIOTHOW MOTPENTHOCTHI0 MOXKET OBITh BBIYMCIIEH AVUCKPUMWHAHT KBAJPATHOTO ypaBHEHUS

2
ax” +bx+c =0, ecnu oTHOCUTENIBHBIE MOrPEMIHOCTH KO3PPUIMEHTOB @, b 1 C 3TOro ypaBHeHUs He

NPEBHIIAIOT O, a caMu K03 PUIIMEeHTBI IO MOAYIIO He MpeBbImaroT M?

3anmaya 2.

@Oynkuus 3agana TabIUIHO!

X -0.5 -0.1 0.2 0.3
y 0.8 0.6 0.5 0.1

Hcnonesys Gpopmyny HeroToHa, BBIYHCIHTE 3HAYCHHE HHTEPIIOJISIIMOHHOTO MHOTOWICHA

B Touke X=0.1.

3anaya 3.

OyHKIMS 3aaHa TA0JINYHO:

X 2.5 2.9 3.0
y -0.6 11 1.9

BbruucnuTh npuOImKeHHOe 3HaYeHUE TPOU3BOTHON 3TOW (PYHKIIUM B TOUKE X=2.8, 3aMeHHIB (QYHKIIHIO €€
WHTEPIIOJISIIUOHHBIM MHOTOYJICHOM, TOCTPOCHHBIM 110 popmyiie HeroToHa.

3amaya 4.

2
dx
Haiitu npubnmxeHHoe 3HaYCHUE WHTETpaa J-l—

> 110 (opmyie Tpanelmit cHavana ¢ warom h=0.5, a
+ X
1

3areM ¢ marom h=0.25. OneHnTs MOrpenIHoCTh 10 npaBuity PyHre.

3agaua 5.
Pemnth cucteMy NMHHEHHBIX anreOpanueckux ypaBHeHuit AX=f meromom I'aycca ¢ BHIOOpPOM TIIaBHOTO

3JIEMEHTa 110 Bcel MaTpuie 1 HaidTu det A.



3amaya 6.

Peumts ypaBuenne X+ X° = 20 Ha orpeske [2;3] METOIOM OTOBHHHOTO JEICHHS C TOYHOCTHIO 10 0.05.

3amaua 7.

Pewnth cucremy metonom HeroTona:

X +y*=8
y=x+1

Br1OpaTh B KauecTBE HAYAILHOTO MPUOIMKEHUS Xy = 1, Yo = 2 . BBIIOJHUTS 2 11ara MEeTo/a.

3agaua 8.
Metonom Pynre-KyTTsl 4-ro nopsaka anmnpokcuMaluu pemuTs 3agauy Komm

y' =xy+1, y(1) = 2 na[1;1.25] ¢ marom 0.25.

3aoauu 013 camocmoamenvHo20 peuieHus

HanmenoBanue pa3aciioB U TEM Coz[epmaHI/Ie CaMOCTOSTEIIbHOMI pa6OTI>I.

[5] Tnama l. §1, 3amaum 1,2.4.
Teopus norpentHocTen §2, 3amauva 1. §3, 3agaun 1,2,3,5,7.

§5, 3amaun 1,4,5,6,7.

[5] T'naBa V. §4. 3agaun 1a,0, 2a,B,r,4.
WNuTepnionuposanue u npudmmkenue Gynkmuit. |§2. 3amaqu 1a,0, 1, 2a,0,8,4.

§3. 3amauu la,B, u, 2a,0,K.

[5] I'maBa VI. §1. 3amaun 1a,0,B.
I'masa VII. §1. 3agaum 1,2,3.
§3. 3amaua 1. §5. 3agaua 2. §6. 3agaua 4.

Uucnennoe muddepeHnIupoBaHue u

HUHTCTPUPOBAHUC.

[5] Tnaga Ill. §3. 3agaunm 1,2.
§4. 3amaunm 1,2. §6. 3amaun 1,2.
§7. 3amaua 1. §8. 3amaua 5.

HpHMHe MCTOJAblI PCIICHUSA CUCTEM JIMHEHHBIX

anreOpanvyecKux ypaBHEHUH




HTepaHI/IOHHBIe MCTO/bI PEHICHUA CUCTEM

JIMHENHBIX ypaBHEHUI

[5] T'naBa lll. §9. 3amaun 1,4.
§10. 3amaum 1,4.

MeTonbl  OTHICKaHUSI pEUICHUM HEJTUHEWHBIX

YPaBHEHUI U CUCTEM

[9] I'naBa 4. 3amaun 1,2,31,46, 48.
I'naBa 5. 3amaun 10,11.

Metoapl permeHus MPoOIeMBI  COOCTBEHHBIX

3HAUYEHUN

[9] 'naBa 3. 3agaum 15, 16.

WuaTeprionupoBanne u mpuOIIDKEHUE (YHKITHHA

(TIpomomKeHHE)

[2] 3amaun 10.2, 10.3,10.4, 11.2, 11.3.

YHucneHHsle METOABI pelieHus 3agaun Komm i
O0OBIKHOBEHHBIX nu((epeHnnaIbHbIX ypaBHEHHIH

U CUCTEM

[9] 'naBa 8. §4. 3amaum 1,2.
§5.3amaunm 1,2. §7. 3amaun 1a,0,B.
§8. 3amaum 1a,6.

YuceHHbIe METO B PpCeIICHMA KPpaCBbIX 3aJia4 11

OOBIKHOBEHHBIX TU(HEPEeHITHATEHBIX yPAaBHEHHH.

[5] I'masa IX. §3. 3amaun 10,B.
§5. 3amaunm 1a,0,2a,0.

2. ITpome:xxyTouHasi aTTecTalus

CnucoK BONIPOCOB K 3a4eTy

1.1. IlonsiTie MOTrpeHOCTH. BUbI MOTpenHoCTH.

1.2. Ilpsimast 3a1a4a TEOPUH MOTPEITHOCTEN.

1.3. TlorpemHoCTH apUPMETHUECKUX ICUCTBUN C TMPUOIMKCHHBIMUA BEJIMYMHAMH U

AIIEMEHTApHBIX (PYHKLMI.

1.4. OGparHas 3a/1a4a TEOPUH TIOTPEITHOCTEH.

1.5. IorpenHocTu pu npeAcTaBieHny yucen B OBM.

2.1,

Jlarpamxa.

[Tonsitme wHTepnomsimu. KycouHno-muneiHas wuntepnomsuus. Dopmyna

2.2. TlorpentHocTs UHTEPIOJISIH TTOJTMHOMAMH.

2.3. PaznenenHbie pa3HOCTH U UX CBOICTBA.

2.4. Nntepnomsiinonnas popmyia HetoTona.

2.5. NaTepriosnsiisi ¢ paBHOOTCTOSAIIMMY y31aMu. KoHe4YHbIe pa3HOCTH M MX CBOMCTBA.
2.6. TlepBas untepnosnsirionHast oopmysia HeroToHa 17151 paBHOOTCTOSIIUX Y3JIOB.

2.7. Bropas unteprnionsimonHas popmysa HeroToHa 17151 paBHOOTCTOSIIHX Y3JIOB.

2.8. TlepBas untepnossitonHast popmyina ["aycca.




2.9. Bropas unteprionsimonnas popmyna ["aycca.

2.10. CxoauMOCTh MHTEPIIOJSILIMOHHOTO TPOIIecca.

2.11. BiustHre MOTPENTHOCTH UCXOIHBIX JAHHBIX Ha MOTPEIIHOCTh MHTEPIOJISLIUH.
2.12. 3amava 0 HaWITy4IIIeM BEIOOPE y37I0B MHTEPITOJISIIHH.

2.13. Muorounensl YeOrbII1eBa, HX CBOMCTBA.

2.14. OOpatHast HHTEPIOJIALIHSL.

3.1. Tlonsitre o yncinenHoM auddepentppoBanyu. OOIIUH MOIXO/.

3.2. IlorpemHocTh uncaeHHOro A hepeHIpoBaHus B 00IIEM CITydae.

3.3. [TorpemnHOCTh YrCICHHOTO TU(PGEPSHITMPOBAHUS B Y37IaX.

3.4. JleBasi, mpaBasi U lIEHTpaJIbHAsl pA3HOCTHBIE IPOM3BOIHBIC. X OrpenHoCTy.

3.5. BimsHHE TOTPENIHOCTH WCXOAHBIX JAHHBIX Ha TOTPEIIHOCTh YHCIEHHOTO
T QepeHIIupoBaHUSL.

3.6. [lonsarue o uncnennom uHrerpuposanru. Gopmyisl HeroroHa-Koreca.

3.7. CpoiictBa koddduimenToB Koreca (¢ 10Ka3aTeIbCTBOM).

3.8. JlokazaTenbCcTBO YTBEPXKICHHUS O TOM, 4To (hopmyiibl HeroTroHa-KoTteca mpu 4eTHbIX
N TOYHBI IJIsI MHOTOWICHOB CTereHn N+1.

3.9. ®opmyiia PsIMOYTOJILHUKOB, €€ TIOTPEITHOCTb.

3.10. dopmymna Tparerii, ee MorperHoCTb.

3.11. ®opmyrna CuMIICOHA, €€ TIOTPEITHOCTb.

3.12. ®opmymna 3/8, ee MOrperIHoCTb.

3.13. [IpaBusio PyHre orieHKH MOTPENIHOCTH YHCIEHHOTO HHTETPHUPOBAHKSI.

3.14. BimsHuEe TOTPEIIHOCTH HWCXOMHBIX JAaHHBIX Ha TOTPEIIHOCTh YWCIICHHOTO
UHTETPUPOBAHUSL.

3.15. KBanmparypras ¢popmyna ["aycca, ee morpenHocTs.

3.16. O60011eHHbIE KBagpaTypHbIe GopMysIbl ['aycca, MX MOrpeHoCTb.

3.17. MeTo/1pl BEIYMCIICHUS HECOOCTBEHHBIX HHTETPAJIOB.

4.1. BavsiHYE NOTPelHOCTH BEKTOpa MPaBOM YaCTH U MAaTPHULIbI CUCTEMBI

Ha norpemHocTs petenust CJIAY. [lonsitue o Mepe 00yCIOBIEHHOCTH.



4.2. Merop 'aycca pemennst CJIAY

4.3. Pacuer uncna apupmernueckux onepauuii npu pemeHnn CJIAY meronom "aycca.
4.4, Teopema 06 LU-paznosxeHun.

4.5. Momudukarmy metoza ['aycca ¢ BBIOOPOM TJIAaBHOTO JIEMEHTA.

4.6. Borurcienue ornpeaenureneii 1 HaxokIeHne 00paTHbIX MaTpull MeTogoM ["aycca.
4.7. Meton KBaJipaTHOTO KOPHSI.

4.8. MeTo IpOrOHKH.

4.9. Pemmienue CJIAY MeTo/10M OPTOrOHATH3AITHH.

Bonpocekl, 0TBeTHI HA KOTOPbIE HY:KHO 3HATH HA MAMSTD.

1.1. Onpenenenue npeaebHOM aOCOMOTHON TOTPEIITHOCTH.

1.2. Onpenenenre NpeaesibHONM OTHOCUTENIBHOM MOTPEITHOCTH.

1.3. ®opmynmpoBKa NpsMOi 3a4a4l TEOPUH TTOTPEITHOCTEN.

1.4. ®opmynupoBKa 00paTHOM 3a7a4k TEOPUH MTOTPEITHOCTEN.

1.5. BeruncneHnre norpeltHoCT! (PyHKIMM O 33 JaHHBIM ITOTPELIHOCTSIM €€ apTyMEHTOB.
1.6. AGcomoTHas OTPETHOCTh CYMMBI U Pa3HOCTH.

1.7. OTHOCHTENBHAS TOTPEIHOCTD MPOU3BEACHHS U YACTHOTO.

1.8. Onpenenenre MalmMHHOTO ATICHIIOH.

1.9. Onpenenenust MaMHAON OECKOHEYHOCTH M MAIITMHHOTO HYJISL.

2.1. Onpenenenre HHTEPIIOTUPYIOIEH (HYHKIINH.

2.2. UnrepnonsuumonHas popmyna Jlarpanxka.

2.3. Onpenenenne pa3aeaeHHbIX Pa3HOCTEN MPOU3BOJIBHOTO MOPSIIKA.

2.4. UnrepnomsmonHas ¢opmyna HeioToHa (mi1si HEpaBHOOTCTOSIIMX 3HAYCHUI
apryMeHTa).

2.5. OnpeneneHre KOHEYHBIX pa3HOCTEN MPOU3BOJILHOTO TIOPSIIKA.

2.6. KycouHO-MHEIHAs HHTEPIOJIALHSL.

3.1. Onpenenenue yncieHHOro quddepeHIpoBaHus.

3.2. JleBas, npaBasi 1 UEHTpaJIbHAsI PA3HOCTHBIE ITPON3BOIHBIE.



3.3. Bropast pa3HOCTHasi MPOU3BOHAS.

3.4. KakuM creneHsM Iara MpoIropLOHATIbHBI NOTPEIIHOCTH YCEUEHUs ISl JIEBOM,

MIPaBOM M LIEHTPAJILHOW Pa3HOCTHOM MPOU3BOTHOM?

3.5. KakuMm creneHsM mara NpPONOPUMOHATBHBI IOTPEIIHOCTH, BBI3BAHHBIC

HETOYHOCTBIO MCXOJHBIX JIAHHBIX, JJISi JIEBOM, MPaBOMl M LEHTPaTbHOW pPa3HOCTHOM

IIPOU3BOTHOM?

3.6. Onpeenenne YUCIEHHOIO NHTETPUPOBAHUSL.

3.7. ®opMmyJia IpSMOYTOJILHUKOB.

3.8. O6006meHHas (hopMyIa TpareIuii.

3.9. KakumMu cTemneHsm 1mara nporoproHaIbHbl HOIPEIIHOCTH (POPMYJT
IPSMOYTOJIBHUKOB, Tpaneuuii, Cumrcona?

3.9. O0uwii Bug hopmyiiel ["aycca J1st YUCTICHHOTO UHTETPUPOBAHUSL.

3.10. @opmyna Juid OLIEHKM MOIPEIIHOCTH YHUCIIEHHOTO MHTETPUPOBAHUS 1O IPABUITY

Pynre.

4.1. Omnpenenenre Mepbl 00yCIOBICHHOCTH MaTPHIIbL.

4.2. Beipaxxenue norpentHocTtr perreHns CJIAY depes3 morpenrHocTh BEKTOpa MpaBoi
YaCTH, KOTJla MaTPHILIA CHCTEMBI 33/1aHa TOYHO.

4.3. Kaxotii creneny N mporopIoHAIbHO KOJIMYECTBO apU(PMETHUECKHUX ONepalvil mpu
pEIeHNH CUCTEMBI N JTMHEWHBIX YpaBHEHHIA MeTooM [ aycca mpu Oombimx N?

4.4. 3auem HY>KHBI IEPECTAaHOBKH B MeToze ['aycca?

4.5. Yem omiimyaetcst meto ["aycca ¢ BHIOOPOM TJIaBHOT'O AJIEMEHTA IO CTPOKE OT METOJ1a
["aycca 6e3 BbIOOpa IIIaBHOTO 3JIEMEHTA?

4.6. Yem ommmuaercst merof ["aycca ¢ BHIOOpPOM IJIaBHOTO 3JIEMEHTA MO CTOJIOLY OT
Mmerona ["'aycca 6e3 BbIOOpa INIaBHOT'O AJIeMeHTa?

4.7. Yem otnmuaercst Metos [ aycca ¢ BHIOOpOM IIIaBHOTO JIEMEHTA 0 BCEH MaTpPHIIE OT
metoja ['aycca 6e3 BbIOOpa IIIaBHOTO 31eMeHTa?

4.8. B xakoMm BHIE TPEACTABISICTCS MaTpPHUIA CUCTEMBI JIMHEWHBIX YPABHEHHU IMPH

MIPUMEHEHUH METO/1a KBaJAPATHOTO KOPHS?



4.9. B yem npenMyIiecTBO METO/1a KBaIpaTHOTO KOpH nepen MetojoM ["aycca? Kak 3to
NPEUMYILECTBO BBIPAKAETCS KOJTUYECTBEHHO?

4.10. J1y1s1 petieHust CUCTEM KaKOTO BHJIa IPUMEHSETCSI METO/1 ITPOTOHKN?

4.11. Kakoii crenieHu N poIropLHHMOHATIbHO KOIMYECTBO apu(hMETHUECKUX OTIepaIiii IpH

pEIlIeHUH CUCTEMBI N JIMHEWHBIX YPABHEHUI METOJIOM MPOTOHKH IpY OOJTBIIMX N?

Bonpochl Kk 3K3aMeHy.

1.1. Meroa urepanuu pemienust CJIAY. Teopema o cX0aQuMOCTH METOA.

1.2. Pemienue cucTeM JMHEHHBIX anreOpandecKux ypaBHEHHH MeTojoM SKoOu.
JloctatouHble yCIIOBUS CXOJIMMOCTH.

1.3. Pemenue cucreM JMHEHHBIX anreOpandecKuX YpaBHEHHHA METOJOM 3euers.
JlocTaTouyHbIe YCIOBHSI CXOIUMOCTH.

1.4. PemieHue cucteM JIMHEHHBIX alreOpalyecKuX YpaBHEHHM METOJOM UTEpalyu C
napamerpoMm. Jl0CTaToYHOE YCIOBUE CXOJUMOCTH.

1.5. Pemienre cucteM JIMHEHHBIX allreOpanyecKuX YpaBHEHUI METOJJOM MUHUMAITbHBIX
HEBSI30K.

1.6. Perienne cucteM JIMHEMHBIX alreOpaniyecKuX ypaBHEHUN METO0OM HAUCKOPEUIIIETO

CITyCKa.

2.1. O61me cBeieHNs 0 KOPHSX YPaBHEHHUI M METOJIaX UX HaxoxaeHus.  OtaeneHue
BEIIIECTBEHHBIX KOPHEH MHOTOUJICHOB.

2.2. MeTton oJ0BUHHOTO JieieHus. Teopema 0 CXOIMMOCTH (C I0Ka3aTeIbCTBOM).

2.3. Meron xopa. Teopema o cxomumocT [¢ JokaszateiabcTBoM st cimydas f'(X)>0,
f(a)>0].

24. PelleHne HEIMHEMHOTO YypaBHEHUST METOJIOM KacaTenbHbiX (HbroToHA).
Momudukarms metoaa. Teopema o CXOAUMOCTH [C J0Ka3aTeIbCcTBOM Jjis ciry4ast f'(X)>0
].

2.5. PemmeHue HENMMHEHMHOTO YpaBHEHUS KOMOWHUPOBAHHBIM METOJIOM XOpA H

KaCaTCJIbHBIX.



2.6. Metop nrepanuu Uit OJHOIO HEIMHEWHOTO YpaBHEHHs. TeopeMa 0 CXOAUMOCTH (C
JIOKA3aTEIIbCTBOM).

2.7. Meton uteparyu Jyisi CUCTEMbI HEJIMHEHHBIX YpaBHEHHM. Teopema 0 CXOMMOCTH.
2.8. Pemenne cucteM  HENMHEWHBIX  ypaBHEHMM MeronoM  Herooroma w
MOTU(UITUPOBAHHBIM METO/I0OM HbIOTOHA.

2.9. CpeneHue 3a7aud O PEIICHUM CUCTEM HEJIMHEHWHBIX YpaBHEHHWH K 3ajaue

OIITHUMM3aluu.

3.1. Haxoxnenue HanOObIIIEro 10 MOy IH0 COOCTBEHHOT'O YHCIIa M COOTBETCTBYIOIIETO
COOCTBEHHOT'O BEKTOPA MaTPUIIbl UTEPALIMOHHBIM METOIOM.

3.2. Haxoxienre HauboJIbIIero o MO Iy IF0 COOCTBEHHOT'O YMCIIa M COOTBETCTBYIOIIETO
COOCTBEHHOT'O BEKTOPA MaTPHUIIbl METOJIOM CKASIPHBIX ITPOU3BEICHUH.

3.3. Meron im0 1a-pa3HOCTH.

3.4. Meton rcueprbIBaHUsI.

3.5. HaxoxaeHue cOOCTBEHHBIX YMCEN M BEKTOPOB METOIOM BpAILIEHU.

4.1. ITpubmmxenne QyHKIMA. PaBHOMEpHOE M CpEIHEKBAIPATUYHOE MPUOJIMKEHHE.
Onpenemurens ['pama cucteMsl yHKIIHH.
4.2. O0mue cBefeHus O CIUTaiiHaX U UX TIOCTPOSHHH.

4.3. KyOuueckue CriaiiHbl U MX TIOCTPOECHUE.

5.1. OcHOBHBIE TOHSTUSI TEOPHUH PA3HOCTHBIX CX€M (CeTKa, AamnmpoKCUMalus,
cXomuMocTh). YucneHHoe pemieHue 3amaud  Komm  meromom  Didnepa o
MOTU(PHUIIMPOBAHHBIM METOJIOM Jifjiepa.

5.2. Teopema o cxoauMOCTH MeTO/1a Diiepa (C 10Ka3aTeILCTBOM).

5.3. Merox Pynre-Kyrtel. Omnpenenennie kod(hduimeHToB Metofa (Ha mpuMepe
JBYXdTarmHoro merona). Haubonee ymotpeOuTenbHbIE BapuaHThl METOAA TPETHEro H
YETBEPTOTO MOPSIIKA.

5.4. TlpaBuiio PyHre onieHKM MOrpeuIHOCTH YUCIEHHOTO petenns 3aaaun Komm.

5.5. DKCTpanossiMoHHbIN MeTo1 Ajamca.



5.6. IHTepnoysimoHHbIi MeTo Aamca.

5.7 Metox ceTok pemieHHs KpaeBbIX 3a/1ad s JIMHEWHBIX Au(depeHIaTbHbIX
ypaBHEHUI (Ha pUMepe YpaBHEHUI BTOPOTO MOPSIIIKA).

5.8. Meroag HaMMEHBIIMX KBAAPATOB PEUICHUS KPACBbIX 3a/1a4 Ui JIMHEHHBIX
b depeHITHATEHBIX YPaBHEHHH.

5.9. MeTto MOMEHTOB pellieHHs KpaeBbIX 3aay sl JTMHEHHBIX TUQQepeHIInaTbHbIX
ypaBHeHuil. Meron byOHoBa-I anepkuna.

5.10. B160op KoopAMHATHBIX (PYHKIMIA B METO/IaX HAMMEHBIIINX KBaJPaTOB 1 MOMEHTOB

JUTSL Pa3TIMYHBIX BU/IOB TPAHMYHBIX YCIOBHA. TpeOoBaHMs K TUM (DYHKIHSIM.

Bonpocekl, 0TBeThI HA KOTOPbIE HY:KHO 3HATH HA MAMSTb.

1. Pacuetnas ¢popmyna meroaa npoctoit uteparmu penienus CJIAY.

2. Pacuernas ¢opmyna metozaa 3eitnens pemenus CJIAY.

3. OnpeneneHue BEKTOpa HEBA3KU CUCTEMBI JIMHEWHBIX aJlreOpanuecKuX YpaBHEHUIL.

4. Anroput™ METOJIa MOJIOBUHHOTO JECJICHUSI.

5. Pacuetnas popmyna merona kacatenbHbIx (HptoToHA).

6. PacuetHas popmyiia MeTo1a UTEpaliu JIjIsl OTHOTO HEIMHEMHOTO YpaBHEHMUSI.

7. Kakast BemMuMHa MUHUMHU3UPYETCS TPU CBEACHUM 33/1a49H O PELIEHUH CHCTEM
HEJIMHEIHBIX YPaBHEHUH K 3a]1a4€ ONTUMH3ALIAN?

8. Ilo xakoii popMyJie HaXOUTCS HAMOOJIBIIIEE MO MOYIIIO COOCTBEHHOE YHCIIO

MaTpULbI IPY IPUMEHEHUU UTEPALMOHHOTO METOAA?

9. o kakoii (hopmyIie HaXOAUTCS HAUOOJbIIEE 10 MOTYJIFO0 COOCTBEHHOE YHCIIO
MaTpHILIbI IPYU NPUMEHEHUH METOAA CKATISIPHBIX IPOU3BEICHUIT?

10. 3aueM HY>KHO HOPMHUPOBAHHE TP HAXOXKJICHUU HAMOOJBIIET0 MO MOIYIIO

COOCTBEHHOTO YHMCIIa UTEPALIMOHHBIM METOJIOM?

11. Kakas BenmryrHa MUHUMHU3UPYETCS TIPU CPETHEKBAIPATHYHOM ITPUOIIMKEHUH
GbyHKINH, 3a1aHHBIX TAOJIUYHO?

12. Kakas BenmMumHa MUHUMHM3UPYETCS MPU HAXOXKICHUM HAWIIYYLIETO PAaBHOMEPHOTO

npuObKeHs QYHKITMMA, 33aHHBIX TAOIUIHO?

13. Onpenenenre MHTEPIIONIALIMOHHOTO CIUIAHA MPOU3BOJIBHOM CTENIEHH.



14. Pacuetnast hopmyria SsBHOTO MeTo 1a Diisepa perieHus 3aaa4un Ko,

15. Ilo 3aaHHOM PA3HOCTHOM CXEME ONPEIEININTD, SBIISIETCS JIU COOTBETCTBYIOIIUI
MeTOoZ pemieHust 3aAaun Kol SBHBIM WM HESBHBIM, OIHOIIATOBBIM HJIU

MHOT'OILIATOBBIM.

16. PacuerHas opmMya 11t OLEHKH MOTPEUTHOCTH YUCIICHHOTO peteHus 3aaaun Komm

110 npaswity PyHre.

17. KoneuHo-pa3HOCTHas1 alMPOKCUMAIIMS TMHEWHOTO MU PEPEHITUATFHOTO YPaBHEHHS

BTOPOIO NOPSIZIKA TIPY MPUMEHEHUN METOJIA CETOK.

18. KoHeuHo-pa3HOCTHAs anmpOKCUMALUS KPAEBbIX YCIOBUI IPY IPUMEHEHUN METO/IA

CETOK B CITy4ae, KOr/ia Ha KOHIIAX OTPe3Ka 3aJaHbl 3HaU€HUsI UICKOMOH (DYHKIIMU.

19. KoHeyHO-pa3HOCTHAS allPOKCUMALUS KPAaeBbIX YCIOBUH IPU TPUMEHEHUN METOAA

CETOK B CIly4ae, KOIr/la Ha KOHI[aX OTpe3Ka 3aJaHbl 3HAYEHUsS] MPOU3BOIHON MCKOMOW

(YHKIHH.

20. IlpencraBnenye pereHns KpacBoy 3aa4u py MPUMEHEHNU METO10B HAUMEHBIIINX

KBaJIpaTOB 1 MOMCHTOB.

Pacuyer peiiTunra B 5-m cemecrtpe
Pacuyer 0a/1;10B 32 ceMecTp B LeJIOM

1. Tlocemenue nexumii — 14 6amoB (mo 1 Oamty 3a 3aHsATHE)
2. Tlocemenue mpakTUyecKux 3aHATHIA — 16 OamioB (mo 2 6aa 3a 3aHATHE).
3. Pemenue 3a1a4 y JOCKM Ha MPAaKTHUYSCKHUX 3aHATUIX — 12 GajioB (mo 3 Gama

3a 3a71a4y, pEUIEHHYIO Y JOCKU, HO He 0oJiee 6 OaioB 3a KaXKIbI MOJTYJIb).
4. KoHTtposbHbI€ paboThl — 20 0annoB (2 KOHTPOJIbHBIE PAOOTHI).
5. CBoeBpemeHnHas cava pacyeTHoro 3aaanus Ha 9BM (PI'P):

- He no3xe 1 nexadbps — 10 6ayos;

- HE TMO03Ke 3a4eTHOI Hexenu — 6 OaioB.

5. CobecenoBaHue MO TEOPETHUESCKUM BOTpocaM — 28 6asioB.



Pacnpenesienue 0215108 10 MOAYJIAM
Mopyne 1. Tembr — «Teopuss norpemnocrei», «Htepnonsuus», «HucieHHoe
nuddepeHupoBaHue.
1. Ilocemenue jexui — 6 0aUIOB;
2. IlocemieHue npakTUYECKUX 3aHIATHIA — 8 OAIIOB;
3. Pemenue 3a1a4y Ha MPaKTUYECKUX 3aHATUAX — 6 OaIIIOB;
4. KontponbHas padbota — 10 6amios.

Bcero 30 6amnoB.

Monyie 2. Tembl — «UUCIEHHOE HHTETPUPOBAHUE», «Pelienne cucTeM JINHEMHBIX
anreOpanvecKux ypaBHEHUIN.

1. Ilocemenwue nekumii — 8 0aII0B;

2. Ilocemienue NpakTUYECKUX 3aHIATHIA — 8 OAIIOB;

3. Pemenue 3a1a4 Ha MPaKTUYECKUX 3aHATUAX — 6 0aIIOB;

4. KoutposbHas padora — 10 Oanios,;

5. Cpnaua pacuetnoro 3ananust Ha 9BM (PI'P) — 10 Gamos.

6. CobecenoBaHue 1Mo TEOPETUYECKUM BoTpocam — 28 6aioB.

Bcero 70 6amios.

IIpumeuanue. {151 noiydeHus 3ayeta HEOOXOAUMO CAaTh PAaCUETHOE 3aJaHUEC Ha

SBM.

Pacuyer peiiTunra B 6-m cemecrtpe
Pacuyer 0a/1;10B 3a ceMecTp B LeJIOM
1. Tlocemienue NpakTUYECKUX 3aHATHI — 8 OauioB (1o 1 Oamy 3a 3aHsATHE);
2. Tlocemenue nexiuit — 8 6aoB (mo 1 6amuty 3a JEKIUIo pa3 B 2 HENETN);
3. Pemenue 3amay y 10CKM Ha MPaKTUYECKUX 3aHATUIX — 12 OanmoB (mo 2 Gasia
3a 3aj71a4y, pEUIeHHYIO Y JOCKU, HO He OoJiee 6 OasIOB 3a KaXKIbI MOIYJIb);
4. KontponbHbie paboThl — 16 6amioB (2 KOHTPOJIBHBIX pabOTHI, IO 2 3aJjaHUs B

KaXJ10M, 110 4 0asia 3a Kaxa0e 3a7aHue).



5. CBoeBpeMmeHHas ciaya pacueTHbIX 3agaHuil Ha DBM — 16 6aios:
- cJlaya MepBOro 3aJlaHusl B TEYEHUE MepBOro Moayis — 6 0asios,
- cJlaya MepBoro 3aJaHus He nmo3xe 15 mas — 4 Oannia,
- cJlaya TIepBOTO 3aaHM 10 OKOHYAHUS 3a4eTHOU Henenu — 2 6aia;
- cJlaya BTOPOTO 3aJiaHus He mo3xe 15 mMas — 5 6amos,
- cJlaya BTOPOTO 33JlaHusl O OKOHYaHUS 3a4€THOMN Henenu — 3 Oaia;

- caayda TPCThEro 3aaHuAg 10 OKOHYaHUA 3a4E€THOM HEACIH — 5 0ajI0B.

Pacnpenesienue 60a,1510B 10 MOAYJIAM
Moayns 1. Tema — «MeTonbl pelIeHHs] CUCTEM JIMHEHWHBIX alreOpandyecKux
ypaBHeHUN», «MeTolbl penieHusT HEIMHEHHBIX alreOpanyecKux YpaBHEHHU H
CUCTEM.
1. Ilocenienue nmpakTUYECKUX 3aHATUN — 4 Oana;
2. Tlocemienue nexkuuii — 4 6amnna;
3. Pemrenue 3amad Ha MPAKTHYECKUX 3aHATHAX — 6 OAILIIOB,;
4. KontponbHas paboTa — 8 6aioB.
5. Cpaada nepBoro pacueTHoro 3ajganusg Ha 9BM — 6 6aios.

Bcero 28 6amnos.

Monynb 2. Tembr — «Metoasl pemieHus mpoOaeMbl COOCTBEHHBIX 3HAUYCHHI,
«CIIaliH-HHTEPIIOIMPOBAHUE, «IIpubmmxenne ¢QyHkuuit», «YucieHHoe

pemenne 3anaun Komm ayis oObIKHOBEHHBIX AuddepeHInanbHbIX YPaBHEHUID,
«YUucneHHoe pelleHne KpaeBbIX 3ajay JJisi OOBIKHOBEHHBIX IH(PepeHIInanbHbIX
YPaBHEHUIN.

1. Tlocemienue npakTUUECKUX 3aHATHHN — 4 Oala;

2. Tlocemenue nekmuii — 4 Oamna;

3. Pemienue 3amay Ha MPAKTUYECKUX 3aHATUAX — 6 OAILIIOB;

4. KontponbHas pabota — 8§ 6aios,

5. Cnaua BTOpPOTo U TPETHEro pacueTHhIX 3a1anuii Ha 9BM — 10 6aios.

Bcero 32 6aina.



Ipumevanue. /{7151 moxydeHus MOJIOKUTEIHLHON OLICHKH HAa K3aMeHE HEOOXO0ANMO

cIaTh HE MEHEE JBYX pacueTHbIX 3ajaHuii Ha DBM He mo3aHee, yeM B JI€Hb

KOHCYJIbTAalluH.

VIl. MaTtepuajibHO-TeXHHYECKOe 0O0ecredeHune

s aynuTopHOM paboTHI.

VYuebnas ayauropust Ne 7 Ha6op yueOHo# Mebenn
(170002, TBepckas o01.,

r.TBepp, CanoBbIii TEPEYIIOK,

n.35)

VYuebnas ayautopus Ne 20 HaGop yueOHoii mebenu,
(170002, TBepckas 00:1., | PKpaH,

r.TBepp, CanoBblili meEpeynokK, | MPOESKTOP.

n.35)

JI1s1 caMOCTOSITENTBHOM PaOOTHI.

ITomewmenue g | Kommnbrotep,
CaMOCTOSITENIbHOM ~ paboThI | 3KpaH,
o0yyaromuxcs: IIPOEKTOD,
KomnsrorepHslii KJIACC | KOHIOULIUOHED.
¢dakynbrera [IMuK

Ne 46

170002, Tsepckas 00i.,

r.Teeps, Canosblit

NIEepeyIIoK, A.35

VIll. CBenenusi 06 00HOBJIEHMU padoyeii mMporpaMMbl THCHUTLTAHBI

(pa3nenam) c YKa3aHUEM
OTBE/ICHHOTO HA HUX KOJIMYECTBA
aKaJeMUYECKUX YacoB U BHJIIOB
yueOHBIX 3aHITHI

IMOATrOTOBKY I10 TEMaM

Nerr.m. OOGHOBJICHHBIN pa3ien Onucanye BHECCHHBIX PexBu3HUTHI TOKYMEHTa,
paboueii mporpaMMeI H3MEHEHMI YTBEPAUBILETO

JYCLUMIIIMHBI H3MEHEHHUS
1. 3. O0BeM IUCIUILIAHBI Beigenenne wacoB Ha | Ot 29.10.2020 ropa,
MPaKTHYECKYIO mpotokon Ne 3 ydeHoro

MTOATOTOBKY coBeTa hakynbTeTa
2. Il. Conepxanrie  aucumiuiHel, | Beutenenne  wacos  na | Ot 29.10.2020  ropa,
CTPYKTYPHPOBAHHOE MO TeMaM | MPAKTHYECKYIO npotokon Ne 3 ydeHOro

coBeta (hakynpTeTa




V. YaebHO-MeTOIMYECKOE U
nH(popMamoOHHOE
obecrieueHue JUCHUTLITUHBI

2) IIporpammHoe obecrieueHme

Buecenbl n3MeHeHUs B
MPOrPaMMHOE
olecreuenue

Or 29.09.2022 ropa,
NnpoToKoa Ne 2 ydeHOoro
coBera (akyibTeTa

VIL. MarepuanbHo-

Buecenbl n3MeHeHUs B

Ot 29.09.2022 ropa,

TEXHUYECKOE 0OecIeueHue MaTepHuaibHO- npoTokoa Ne 2 y4eHoro
TEXHUYECKOE coBera (hakynbTeTa
obecneyeHne
ayIUTOPUI

V. YuebHo-MeToguueckoe U | Buecensl usmenenus B | Or  24.08.2023 roga,

UH(POPMALIMOHHOE IIPOrpaMMHOE nporokos Ne 1 yueHoro

obecrneyenne, HeoOXOIMMOE | oOecIIeueHue coBeTa (akyJabTeTa

JUTSI TIPOBEJICHUST TPAKTHKHU
2) IIporpammHoe obecrieueHme




