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I. AnHHoTranusa

1. Heab 1 3a1a4M AUCHUILTAHBI
[lenmbto OCBOEHUS TUCIMILIMHBI SIBIISICTCS: MOJTOTOBKA CTYJIGHTOB K pa3paboTke U
peam3ani Ha OBM BBIYUCIUTENBHBIX aJITOPUTMOB PEIICHUS MaTEMaTHYECKUX
3a7a4, BO3HUKAIONIMX B MPOILECCE MO3HAHUSA M HCIOJIb30BAHUSA B MPAKTHYECKOU
JNESATEIbHOCTH 3aKOHOB PEAlbHOTO MHUpPa IOCPEACTBOM MAaTeMaTHYECKOTO
MO/JICITUPOBAHUA.

3agayaMy OCBOEHUSI AVCLMITIMHBI SBIIFOTCS:

- NpUOOpETEHHE CTYAECHTAaMU 3HAHUKA OCHOBHBIX IOHSTHIL, METOOB W aJrOpPUTMOB
BBIYHCIIUTEIIEHON MaTEMATHKH.

- MPUOOpETEHHE CTYJCHTAMH HABBHIKOB PEIICHHS THIIOBBIX 3aa4 BBIYHCIUTEILHON
MaTeMaTHKH, HaBBIKOB Pa3pabOTKU M TECTUPOBAHUS MPOrPAMMHOIO OO0ECHEUYEHUs IS
PELLIEHNS 3TUX 3aa4.

2. Mecro nucuumniuabl B cTpykrype OOII

Hucuummaa  «YucieHHble METOIBI» OTHOCHUTCS K  paszeiny
«Marematnueckuii» oOs3aTrenpHOM dactw broka 1. g wu3ydeHus d3ToH
JVCHUIUIMHBI HE0OXOAUMBI 0a30BbI€ 3HAHUS, MOJYYCHHBIE B PE3yJIbTaTE U3yUCHUS
KypCOB MaTEMaTHYE€CKOTO aHaJIN3a, aJireOpbl, HABBIKA pa3pabOTKU aJITOPUTMOB U
MPOrPaMM.

3. O0beM AMCHUILIMHBI: 4 3a4eTHBbIC SOUHMILI, 144 akageMHUYECcKHX yaca, B
TOM 4HCJIe:

KOHTAKTHAs ayJIMTOPHAs padora: jekiuuu 45 4acoB, B T.Y. NPAKTUYECKas
MOJITOTOBKA 2 yaca, MpakTuueckue 3aHaTus 30 4acoB, B T.4. MPAKTUUECKas MOATOTOBKA 2
yaca,

KOHTAKTHAsl BHeAYJMTOPHAsi PadoTa: KOHTPOJIb CAMOCTOSITEIIHHOU paboThI -
4acoB, B TOM YHUCIIE KypcoBas paboTa - () 4acos;

caMocTosiTe/IbHast padora: 69 yacoB, B TOM YKCIIE KOHTPOJIb 45 4acoB.



4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs M0 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

[Inanupyemble pe3yabTaThl [Inanupyemble pe3yabTaThl 00yYeHHS IO
OCBOCHHUS 00pa30BaTEIHHOMN TUCTIATUTAHE
nporpammsl ((hopMHUpyeMbIe
KOMITETECHIIUHN )
OIIK-1.1 JleMoHCTpupyeT 3HaHHUS OCHOB
MaTeMaTuKu, (U3UKHA, BBIUUCIUTEIBHOU
TEXHUKU U TPOTPaMMUPOBAHUS
OIIK-1 Cmnocoben  npumensars | OIIK-1.2 JleMoHCTpUpYyET HaBBIKU
€CTECTBEHHOHAYYHbIE U | UICIIOJIb30BaHUS 3HaHUU buzuku u
OOIIEHHKEHEPHBIE 3HAHUSI, METOIbl | MATEMATUKHU TUISt peleHus 3a/1a4y
MaTeMaTUYECKOro  aHaldu3a U | TEOPETUYECKOro U MPUKIIATHOIO XapaKkTepa
MOJICJIUPOBAHUS B | OIIK-1.3 [Tpumensier METOIbI
poeCCUOHATIBHON JIEATEIBHOCTH | MAaTEMATUYECKOTO u KOMITBIOTEPHOTO
MOJICTUPOBaHUS, Cpe/AcTBa
aBTOMATU3UPOBAHHOIO TMPOEKTUPOBAHUS B
TEOPETUUYECKUX u pacyeTHo-

OKCIICPUMCHTAJIbHBIX MCCJICAOBAHUAX

OIIK-11 CrniocobeH pa3pabaTbiBaTh
U TOPUMEHSTh  QITOPUTMBI |

COBPEMEHHBIE ¢ poBbIe

IIPOrPaAMMHBIE METOJIbI PACUYETOB U

IIPOEKTUPOBAHHUS OTJIEIbHBIX

YCTPOWCTB 51 noacucreM | OIIK-11.1 TlpumeHnser naTdyuku pasaudyHBIX
MEXaTPOHHBIX U | TUIIOB 1 00paboTku wuH(poOpManuu B
pOOOTOTEXHUYECKUX  CHUCTEM  C | MEXAaTPOHHBIX U POOOTOTEXHUYECKUX
WCIIOJIb30BaHUEM CTaHAAPTHBIX | CUCTEMAX

ucnoaHuTenbHbIX U ynpasistomux | OIIK-11.2  Pa3pabaTeiBaer mporpammHoOe
YCTPOMCTB, CPEICTB aBTOMATHKH, | 00ECTICUCHUE TSt YIIPaBJICHUS
U3MEPUTEIBHOM U | MEXaTPOHHBIMU M POOOTOTEXHUYECKHUMHU

BBIYMCIIMTEIbHOU TCXHUKHU B | CHUCTCMaMH
COOTBCTCTBHUH C TCXHUYCCKHUM

3aIaHUEM, pa3pabaThiBaTh
1udpoBbIe aJTOPUTMBI u
IPOTPaAMMBI yIPaBJICHUS

pPOOOTOTEXHUYECKUX CUCTEM

[IK-1 CnocobGeHn yvacTBOBaTh B
KAaueCTBE HMCIIOJIHUTENSI B HAy4YHO-
UCCIIEIOBATENbCKUX  pa3paboTKax
HOBBIX  pOOOTOTEXHUYECKHX H
MEXaTPOHHBIX CUCTEM

[IK-1.1 Pa3pabGarbiBaeT MaTeMaTUYECKUE
MOJIEJI MEXAaTPOHHBIX U POOOTOTEXHUUECKUX
CUCTEM, MX TOJICHCTEM M  OTIEIbHBIX
AJIEMEHTOB U MOJYJIEN




[1IK-1.5 [TIpoBoaut BBIYHCIIATEILHEIE
AKCTIEPUMEHTHI c HCIIOJIb30BaHUEM
CTAHJAPTHBIX MPOTPAMMHBIX ITAKETOB C
LIEIBI0  HCCIEIOBAaHUS  MaTeMaTHYECKHX
MozeJei MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM

5. @opma NpPOMeKYTOYHOM ATTECTALMM M CeMECTP MPOXOAKICHUS: SK3aMEH, 3
CEMECTP.
6. SI3bIK NpenogaBaHusi pyCCKUi.

I1. Copep:xanne qUCHMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aejiam) ¢
yYKa3aHueM OTBEJeHHOr0 HA HUX KOJMYECTBA AKAJeMHYECKMX 4YacOB M BHJIOB

YUeOHBbIX 3aHATUH

Y4eOHast mporpamMmma — Bcero KonrakTtHas pabora (dac.) Camocro
HaMMEHOBaHHE pa3ziejioB U | (vac.) Jlexuu [Ipaktuuecku | KonTpons | sAT€lNbHA
TEM € 3aHATUA CaMOCTOATE A
JILHOM paborta,
pabotsl (B B TOM
BCC | B T.4. | BCC | B T.4. TOM YHCIIE qHCIIe
ro | hpak o | Hpar- KkypcoBasi | KonTtpon
raec- ruHec- paboTa) b (4ac.)
Kas Kasa
moaroTo ooaroT
BKa OBKa
Teopust norpemHocTen 14 4 1 2 1 0 8
WNurepnonvpoBanne u
NpUOIIDKEHNE 23 8 1 6 1 0 9
(hyHKITHIA.
YucnenHnoe
mupdepenumpoanue u | 20 6 5 0 9
MHTETPUPOBAHUE.
[Ipstmbie METO/IbI
pELIeHU CUCTEM
JIMHEHHBIX 18 5 4 0 9
anreOpanyecKux
YpaBHEHUH
NrepanioHHbIe METOBI
peleHus cucrem | 22 8 5 0 9
JIMHENHBIX YPaBHEHUN
Metopl OTBICKAHUSI
pElIeHn HENMHEWHbIX | 21 8 4 0 9
YPABHEHUM U CUCTEM




Metonapl peleHus

POOJIEMBI 14 4 2 0 8
COOCTBEHHBIX 3HAYCHUI

WutepnonmupoBanue U

pUOIIKeHUE (PYHKITHIA 12 2 2 0 8
(mpoJI0KEeHnE)

NTOI'O 144 | 45 2 30 2 0 69

III. O6pa3oBaTenbHbIE TEXHOJIOTHH

VY4eOHas mporpamma —
HaMEHOBAHUE Pa3/IeOB
U TEM (8 Cmpo2om
COOmMBemMcmaul ¢

Bun 3anstus

O6paBOBaTGJ'II>HBIG TCXHOJIOT'MH

paszoenom 11 PI1/])
Jlekuuu, 1. H3noxenue
Teopus norpemHocTen IIPAKTUYECKUE TEOPETHUYECKOT0 Marepuaia
3aHATUA 2. Pemenue 3amau
HNurepnionrpoBanue u | Jlekuuwn, 1. N3noxenue
NpUOIKEHHE PYHKUMA. | IPaKTUYECKUE TEOPETUYECKOTO MaTepuaia
3aHSATHUS 2. Pemmenne 3amau
3. Pa3paboTka nporpamm
s OBM
YucnenHoe Jlekuuu, l. H3noxenue
T @epeHIupoBaHue U | TPAKTUUECKUE TEOPETHUYECKOT0 MaTrepuania
WHTETPUPOBAHUE. 3aHATUSA 2. Pemenue 3anau
3. Pa3pabotka  mporpamm
s OBM
[Ipsimble MeTonp! pemienus | Jlekunw, 1. N3noxenne
CUCTEM JIMHENHBIX | IPAKTUYECKUE TEOPETHUYECKOT0 Marepuaia
anreOpanyecKux 3aHATUSA 2. Pemenue 3anau
YpaBHEHUU 3. Paspabotka  mporpamm
s OBM
Urepanmonnsie  Metonpl | Jlekuuu, 1. Hznoxenue
peneHus CUCTEM | PAKTUYECKHUE TEOPETUYECKOTO MaTtepuaia
JIMHENHBIX YPaBHEHUN 3aHSITHUS 2. Pemenne 3amau
3. Pazpabotka  mporpamm

i1 OBM




Metonapl OThICKaHus | JIekuum, 1. N3noxenue
pelieHni HEJIMHEWHBIX | TPAaKTUYECKUE TEOPETUYECKOTO MaTepuaia
YPaBHEHUI U CUCTEM 3aHATHUS 2. Pewmenue 3anau
3. Pa3pabotka  mporpamm
st OBM
Metozp! pewenus | Jleknun, 1. N3noxenue
npoOeMbl  COOCTBEHHBIX | IPAKTUYECKUE TEOPETUYECKOTO MaTepuaia
3HAUCHUH 3aHATHUA 2. Pemenue 3agau
3. Pa3paboTka nporpamm
i1 OBM
WNuTepnonpoBanue u | Jlexunu, 1. N3noxenue
npuOmmkeHre  (QyHKIMA | TIPaKTUYECKUE TEOPETUYECKOI0 MaTepuaia
(mpoJI0mKEeHue) 3aHATUS 2. Pemenue 3anay.

[IpenonaBanrie y4eOHON JTUCHUIUIMHBI CTPOUTCS HA COUYETAHUMU JICKIUH,
MPAKTUYECKUX 3aHATUN, BKIIOYAIOIMIMX pa3paboTky mporpamm i OBM B
KOMITBIOTEPHOM KJIacC€, M CaMOCTOSITENIbHOM paldOThl CTYJIEHTOB. B mponecce
OCBOEHHSI JUCLUIUIMHBI KCTIONB3YIOTCS CIEAYIONIMEe 00pa30BaTeIbHbIE TEXHOJIOTUH,
CcrocoObl W METOJbI  (POPMHUPOBAHUS KOMIIETEHIMA: TPagUIMOHHBIE JIEKIUH,
MPAKTUYECKUE 3aHATUS B JIMAJIOTOBOM pexuMe. JUCIUIIMHA MpeaycMaTpUBaeT
BBITIOJIHEHUE KOHTPOJIbHOU PabOTHI.

IV. OueHouynbie  MarTepuajbl sl  NPOBeJdeHUs] TeKylleid H
NMPOMEKYTOUYHOM aTTeCTAUUN

OIIK-1 Cnoco0eH NpPUMEHATH €CTeCTBEHHOHAaY4YHbIe U OOLICHHKEHEPHbIE
3HAHMSl, MeTOAbl MAaTEeMATHYeCKOr0 AaHaJu3a W MOJACJUPOBAHUA B
npogeccunoHaAIbLHOM 1eATeIbHOCTH

OIIK-1.1 IeMoHCTpUpYyeT 3HAHHUS OCHOB MaTEMAaTHKH, (PU3UKHU, BEIYUCITUTEIHLHOMN
TEXHUKHU U TPOrpaMMHUPOBaHUS
1. OnpenenuTs MOHITHE UHTEPHOJIAINHN.
Crioco6 npoBeAeHHs — YCTHBIM.
Kpurepun oneHnBanums:
Omnpenenenre AaHO MPaBUIBLHO U MOJTHO — 3 Gaia.
OmnpeneneHue JaHO C HE3HAUUTEIBHBIMU TTOTPEITHOCTAMH — 2 OaJia.

OmnpeneneHue JaHO C CYIIECTBEHHBIMUA HETOYHOCTSAMHU — 1 GaJ.



Omnpenenenue He naHo — 0 6aos.
2. JlokaszaTb TEOpEMY O CXOJIUMOCTH METOIA XOPA.
3. Jloka3aTh TeopeMy O CXOJMMOCTH METOJa UTEpaluu Il CUCTEM JIMHEHHBIX
anredpandyecKux ypaBHEHUH.
Crioco6 npoBeieHNs — YCTHBIM.
Kputepuu onieHnBaHus:
Teopema nokazaHa MpaBWIBHO U MOJHO — 3 Oasia.
Teopema okazaHa ¢ HE3HAUUTEIbHBIMU NOTPEMIHOCTAMHU — 2 Oaliia.
Teopema tokazana ¢ CyIIeCTBEHHBIMU HETOYHOCTSIMU — | Oaju.

Teopema He gokazaHa — 0 6aioB.

OIIK-1.2 JIemoHCTpUpYET HABBIKM UCIOJIb30BAHUS 3HAHUN (DU3UKU U MATEMATUKH

AJI1 pCIICHUS 3aaa9 TCOPCTUYCCKOIO U ITPHUKIIAJHOTO XapaKTepa

1. Ucnonp3ysi 3HAHUS MaTeMaTHYECKOTO aHajiu3a, BBIBECTH (OPMYITYy s
OLICHKM TIOTPEIIHOCTU (HOPMYJIBI TMPSAMOYTOJIBHUKOB JUISI YHCIIEHHOTO
VHTETPUPOBAHUS.

2. Wcnonw3ys 3HaHUST MaTEMaTUYECKOTO aHaiu3a, BbIBeCTH GOpMyIy st
OIICHKM  MOTPEUIHOCTH  NPUOIMKEHHOTO  PEIICHUs]  HEJIUHEHHOro
anredpanyecKoro ypaBHEHUs METOAOM XOP/I.

Cnioco6 npoBeieHUs! — YCTHBIM.

Kpurepun ouennBanums:
dopmyra BeIBEIEHA MPABUIBHO — 3 Oasia.
®opMyiia BbIBE/IEHA C HE3HAUUTEIbHBIMH MOTPEIIHOCTAMU — 2 Oaia.
®dopMyiia BbIBE/IEHA C CYIIECTBEHHBIMH HETOYHOCTAMU — | Oasu.

dopmyia He BbiBeqeHa — () OaILIOB.

OIIK-1.3 IIpumensier  METOABI  MAaTEMaTUYECKOTO UM  KOMIIBIOTEPHOTO
MOJICIUPOBAHUs,  CpEJICTBAa  aBTOMAaTU3WPOBAHHOIO  TPOCKTUPOBAHHUS B
TEOPETUYECKUX U PACUETHO-IKCIIEPUMEHTATIBHBIX UCCIICIOBAHUSIX



1. BpluncauTe  KOOPAMHATBI ~ LEHTpPa  Macc  3JEMEHTa  KOHCTPYKIUHU
POOOTOTEXHUYECKONH CUCTEMBI C HCIOJIb30BAHUEM YHUCJIECHHOTO MHTETPUPOBAHMS,
UCIIOJIBb3YSI IJIs1 TPUOJIMKEHHOTO BhIUUCIEHUS nHTerpana ¢hopmyny CuMIicoHa.

2. DBBINOJHUTH CTaTHYECKUN pacyeT CTEp>KHEBOW KOHCTpYKUIMH ((pepmbl),
UCTIONB3YS 7Sl PEUICHHS] CUCTEMBl TMHEHHBIX alreOpandecKux ypaBHEHUNH METO]
["aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA 0 CTOJOITY.

Cnoco0 nmpoBeieHUs] — MUCbMEHHBIN.

Kputepuu onieHUBaHUS:
3amaya pellieHa MoJIHO U PaBWIbHO — 3 Oania.
3aaya pelieHa ¢ He3HAYUTEIbHBIMU IMOTPEIIHOCTIMU — 2 Oaia.
3amaua perieHa ¢ CymecTBeHHBIMA HETOYHOCTSIMH — | Gaj.
3agada He penieHa — () 6aIIOB.

OIIK-11 Cnoco0eH pa3padaTbiBaTh U IPUMEHATH AJITOPUTMbI M COBPEMEHHbIE
nM(ppoBbIe MPOrPpaMMHBIE METOABI PACYETOB U NMPOEKTHPOBAHMUA OTAEJIbHBIX
YCTPOMCTB M MOACHCTEM MEXATPOHHBIX M POOOTOTEXHHYECKHMX CHCTEM C
HCIOJIb30BAHMEM  CTAHAAPTHBIX  MCIOJHUTEJIBHBIX M YNPABJISIOMIUX
YCTPOMCTB, CPEACTB ABTOMATHKH, HW3MEPHUTEJbHOM M BbIYHMCIUTEIbHON
TEXHHKH B COOTBETCTBHMM C TEXHHYECKHM 3aJaHMeM, pa3padarbiBaTh
IM(ppoBbIe AITOPUTMBI M NPOrpaMMbl YIPaBJEHHA POOOTOTEXHHYECKHUX
cucTemM

OIIK-11.1 I[IpuMeHseT naTYuKH pa3IUYHbIX TUIOB 1Jis1 00pabOTKKM HHPOpPMaLIUU B
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEMAX

1. B axcniepuMeHTe 10 OMpeiesICHUIO JuaMeTpa HUIMHAPA C TOMOIIbIO BOJIOKOHHO-
ONTUYECKOT0 JATYMKA ATOT JUAMETP ompeAensieTcs no Gopmyse

D = pright - pleft

IJIE Pleft U Pright — OTCYETHI CO IIKAJIbI, COOTBETCTBYIOIINE IOJOKEHUAM JaT4YUKa B
MOMEHTHI BKJIIOYEHHs cBeTonuoAa. IlpeaenbHass aOconroTHash MNOrPEIIHOCTh
orcuetoB 0.5 mMM. C Kakod mnpenenbHOW aOCOIIOTHON MOrPEIHOCTBIO MOKHO
ONPENEIUTh TUaMETP HUINHApa?

Cnoco6 npoBeAeHUs] — MUCbMEHHBIN.
Kpurepun oneHnBanums:
3amaua perieHa MmoJiHO ¥ MPaBWIbHO — 3 Oaia.
3amaua perieHa ¢ He3HaYNTEILHBIMH IMMOTPEITHOCTSIMU — 2 OaJa.
3amaya pelieHa ¢ CyIeCTBeHHBIMU HETOUHOCTSIMU — 1 Gai.
3anaua He pemieHa — 0 6ayoB



2. VHAYKTUBHBIN JaTYWK BPAIIATEIHHOTO JBUKEHUS TIO3BOJIACT BBIUUCIUTH
YacTOTY BpalleHUs] CETMEHTHOTO JMCKA M0 YUCITY 3a(pUKCUPOBAHHBIX CETMEHTOB,
YUCIIy CErMEHTOB Ha JUCKE M BPEMEHU HU3MEPEHUS M COCTABUThH TaOJIHUILY
3aBUCUMOCTH YaCTOThI BpAIICHHsI DJIEKTPOIIPUBO/IA OT BPEMEHH C 33/IaHHBIM IIarOM.
Pa3zpaboTath nporpammy st IpUOIUKEHHOTO BBIYUCICHUSI CKOPOCTU U3MEHEHHUS
YacTOThI BPAILEHUS AJIEKTPOIPUBOAA CO BPEMEHEM IO JIAHHBIM 3TON TAaOJIUIBI C
UCII0JIb30BaHUEM (DOPMYJIBI LIEHTPATIBLHOM PA3HOCTHOMN MPOU3BOIHOM.

Crioco6 npoBeieHNs — MUCbMEHHBII.
Kputepuu onieHnBaHus:
[Iporpamma pazpaboTaHa MOJIHO ¥ MPaBWIBHO — 3 Oasuia.
[IporpamMma pa3paboTaHa ¢ HE3HAYUTEIBHBIMU MOTPEIIHOCTIMH — 2
Oasna.
[Iporpamma pazpaboTaHa ¢ CyIIECTBEHHBIMA HETOYHOCTSMU — | OaI.
[Iporpamma He pazpadborana — 0 6ayoB

OIIK-11.2 Pa3pabarpiBaeT mporpaMMHOE OOECIEUECHHE JIg  YIPaBICHUS
MEXaTPOHHBIMU U POOOTOTEXHUYECKUMHU CUCTEMAaMU

Pa3zpaboTaTh nporeaypy A BEIYUCICHUsS] 00paTHOM MaTpullbl MeTogoM ["aycca ¢
BBIOOPOM TJIaBHOTO DJIEMEHTA 0 CTOJIOILY.

Cnioco6 npoBeeHUs — MUCbMEHHBIH.
Kpurepuu onienuBaHus:

[Tponenypa pa3padboraHa MojaHO ¥ MPAaBUILHO — 3 Oaiia.

[Iponenypa paspaboTaHa ¢ HE3HAYMTEIbHBIMHU IMOTPEITHOCTAMU — 2
Oasa.

[Tponenypa paspadboTaHa ¢ CyneCTBEHHBIMU HETOYHOCTSIMU — | Oas.
[Tpouenypa He pazpadborana — 0 6ayioB

IIK-1 CmnocodeHn y4acTBOBaTh B KayecTBe MCIOJHHUTENs] B HAy4YHO-
HCCIEA0BATEJbCKUX  pa3padOTKax  HOBBIX  POOOTOTEXHMYECKMX M
MeXaTPOHHBIX CHCTEM

[IK-1.1  PaspabaTtpiBaeT  MaTeMaTH4YECKWE  MOJEIH  MEXAaTPOHHBIX U

POOOTOTEXHUYECKUX CUCTEM, UX MOJICUCTEM U OTJICJIbHBIX AJIEMEHTOB U MOJyJIeH
[IK-1.5 IIpoBOAUT BBIYUCIAUTEIBHBIE HKCHEPUMEHTHI C  HUCIOJIb30BaHUEM
CTAHIAPTHBIX MPOrPAMMHBIX IMAKETOB C ILIEJIbI0O HUCCIEAOBAHUS MAaTEMAaTHUYECKHUX

MO,ZICJ'ICﬁ MCXAaTPOHHBIX U pO6OTOTeXHI/IIICCKI/IX CHUCTEM



1. Ana cTepxkHEBOW KOHCTPYKIMH, M300paKEHHOW Ha PUCYHKE, COCTaBUTh
CUCTEMY HEJIMHEWHBIX alnreOpauyecKux YpaBHEHUN M1 ONpENeNICHUs
10JI0KEeHUS BeplInHbl C B 33JaHHBII MOMEHT BPEMEHH, CUUTAs], YTO BEAYILEE
3B€HO 4B Bpamaercs B INIOCKOCTH 4epTeXka BOKPYT TOUKU A C ITOCTOSTHHOU
YIJIOBOM CKOPOCTBIO, 3B€HO A HEMOJIBH)KHO, & BCE CTEPKHU AOCOJIOTHO
*KecTkue. Pemnts 3Ty cucremy ypaBHeHUN MeToioM HprotoHa. JInnHel Bcex
3BEHBEB MEXAHN3Ma CYUTAIOTCS 3a1aHHBIMM.

C
B

D

N 0

2. I[JBI MEXaHUYECKOM CHCTEMbl C KOHEUYHBIM YHCJIOM CTEICHEH CBO6OIII:I

3alMcaHa  CHUCTEMa  JIMHEWHBIX  Ju(@PepeHIHalbHbBIX  YpaBHEHUH,
ONMKCHIBAIOIIAS MaJIble CBOOOIHBIE KOJIEOAHMS ITOM MEXaHUUYECKON CUCTEMBbI
OTHOCUTEJIBHO TMOJOXKEHUS paBHOBecHs. OnpenenuTs HauOoJblIee IO
MOJAYJII0 COOCTBEHHOE YHCIO MaTpUllbl KO3(DPUIMEHTOB 3TOW CHUCTEMBI
YPaBHEHUH,  HUCIHOJb3ysl  WTEPAUMOHHBIA  METOA, W  BBIYHCIUTH
COOTBETCTBYIOLIYI0 3TOMY COOCTBEHHOMY 4YHCIy COOCTBEHHYIO YacTOTY
KoJie0aHUM 3TOI MEXaHUYECKON CUCTEMBI.

Cnoco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouennBanums:
3ajada pelieHa rnojHo ¥ NpaBUIbHO — 3 Oaa.
3amaua pelieHa ¢ He3HAYNTEIbHBIMH MMOTPEITHOCTIMU — 2 OaJia.
3amaua perieHa ¢ CymecTBeHHbIMA HETOYHOCTAMHU — | Gaj.
3amaua He pemreHa — () 6aIoB.

V. YueOHO-MeToqu4YecKoe U MHPOPMALIMOHHOE o0ecTieYeHue TUCHMILTUHBI
1) Pexomenpyemas urepatypa

a) OCHOBHas IUTEparypa:



1.

AmocoB, A.A. BrerauciurensHble METONBI. [DIEeKTpOHHBIN pecypc] / A.A.

Amocos, 10.A. [lyounckuii, H.B. KomuenoBa. — DnektpoH. nad. — CII6.: Jlanp,
2014. — 672 ¢. — Pexxum goctyma: http://e.lanbook.com/book/42190.

2.

Kupees, B.1. UucneHHsle METOABI B MpUMEpax M 3aaadax. [DIEKTPOHHBIN

pecypc] / B.. Kupees, A.B. I1anteneeB. — Dnektpon. nan. — CII6.: Jlans, 2015.
— 448 c. — Pexxum pocryma: http://e.lanbook.com/book/65043.

0) JlomonmHuTeNnpHas IUTEpaTypa:

l.

2.

baxsanos H.C., Xunkos H.II., KobenskoB I'. M. Uucnennrsle MeTonsl. M.:
bunowm. JIa0. 3pannii. 2008. — 632 c.

BepxOunkuiit B.M. OcHOBBI yuCI€HHBIX METOA0B. - M.: Bricui. mikona, 2009. -
839 c.

. demunoBuu B.I1., Mapon N.A. OCHOBBI BBIYMCIUTEIBHON MaTeMaTUKHU. - M.:

Jlanb, 2011. http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=2025

. ®annees [.K., ®agneera B.H. BoiuncnurenbHble METObI JIMHEHHON alreOphl.

CIIo: Jlans, 2009. — 733 C.
http://e.Janbook.com/books/element.php?pll ci1d=25&pll 1d=400

. Konmuenosa H.B., Mapon M.A. BeruucnurensHas MaremMaTdKa B IIPUMEpax U

3a7a4ax. CIIo.: Jlansb, 20009.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=198

Kamutkun H.H. Yucnennsie Metoasl: YueOHoe mocobue. M., Hayka, 1978.
KprsutoB B.M., bo6koB B.B., Monacteipubiii [1.M. BeraucnurenbHbie METOIbI
BhIcIIel MateMaTuku. T.1,2. Munck., Beimmiim. mkona, 1972.

Camapckuii A.A., I'ynun A.B. Uucnennsie metoasl. - M.: Hayka, 1989. - 432 c.
Co6opnuk 3amau nmo metoaam BeruucieHuid./ Ilox pen. I1.M. MonacTeipHOTO. —
M.: duzmatiut, 1994,

10.3unrepman K.M. Yucnennsie meroasl: yd.-met. nioc. Y.1. Teeps: TBI'Y, 2009.

Y.2. Teeps: TBI'Y, 2011.

2) IlporpammHoe obecrieueHne

KomnbrorepHblii kjace pakyabTeTa NPUKJIATHON MATeMaTHKU U KnOepHeTnkH Ne 46
(170002, TBepckas 00.1., r.TBeps, CanoBblii mepeynok, 1.35)

Adobe Acrobat Reader DC - Russian OecIutaTHO

Apache Tomcat 8.0.27 OecIIaTHO
['ocynapCTBeHHBI  KOHTPakT  Ha  TOCTaBKY
Cadence SPB/OrCAD 16.6 JUIEH3UOHHBIX MPOTrPaMMHBIX MpoaykToB 103 -
I'K/09 ot 15.06.2009
GlassFish Server Open Source Edition
411 OecriaTHO
Google Chrome OecriaTHo
Java SE Development Kit 8 Update 45 SecIIaTHO
(64-bit)
JetBrains  PyCharm  Community
OecruiaTHO

Edition 4.5.3



http://e.lanbook.com/book/42190
http://e.lanbook.com/book/65043
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2025
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=400
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=198

JetBrains PyCharm Edu 3.0

OecIuIaTHO

Kaspersky Endpoint Security 10 mus
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIutaTHO

Mathcad 15 M010

AKT mpenocTaBiICHUS

16.09.2011

npas  11C00000027 ot

MATLAB R2012b

Akt npenocraieHuss mnpaB  Ne Us000311 ot

25.09.2012
MHoro¢yHKIMOHATBHBIN
penaktop ONLYOFFICE 6ecrutatHoe | GecrimaTHO
1O
OC Linux Ubuntu 6ecmataoe I1O OecraTHO
MiKTeX 2.9 OecIuiaTHO
MSXML 4.0 SP2 Parser and SDK OecraTHO
NetBeans IDE 8.0.2 OecuiaTHO
NetBeans IDE 8.2 OecIuraTHO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecraTHO

Origin 8.1 Sr2

noroBop Nel3918/M41
«CodtJlaitn Tpeia»

or 24.09.2009 c¢ 3AO

bit)

Python 3.1 pygame-1.9.1 OecIIaTHO
Python 3.4 numpy-1.9.2 OecraTHO
Python 3.4.3 OecruraTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecratHo
WCF RIA Services V1.0 SP2 OecruraTHO
WinDjView 2.1 OecIIaTHO
R Studio OecraTHO
Anaconda3 2019.07 (Python 3.7.3 64- 6
€CILIATHO

3) CoBpemeHHbIE TpodeccCHoHaNIbHBIC 0a3bl JaHHBIX W HH(POPMAIMOHHBIC

CIIPaBOYHBLIC CUCTCMBbI

1. 9BC«ZNANIUM.COM» www.znanium.com;

2. 9BC «YHuBepcurerckas 0mdamorexka oHamH»https://biblioclub.ru/;
3. 9BC «Jlanb» http://e.lanbook.com.

4) Ilepeuenb pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTn «lH-

TCPHET, H€O6XO)II/IMBIX JJI1 OCBOCHI JUCILIUTIIIMHBI

1. DnexrponHo-6ubmmoreunas cucrema IPRbooks:
http://www.iprbookshop.ru

2. DJNEeKTPOHHO-OMOIMOTEUHAS CUCTEMa « Y HUBEPCUTETCKasi OnOIroTeKa
ONLINE» http://biblioclub.ru

3. Hayunas 6ubnuotexa TBI'Y http:/library.tversu.ru



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://library.tversu.ru/

VI. Meroauyeckue mMarepuaiabl A OOy4YalOIIUXCH 10 OCBOCHHUIO
JTUCIHHUIIIHHBI
BaxxHoit cocrapistomield ganHoro pasnena PIIJ[ sBasioTcs TpeOGoBaHUS K

PEUTHUHT-KOHTPOJIIO C YKa3aHUEM OaJIOB, pACIPEICICHHBIX MEXAY MOIAYJIAMU U
BUJIaMU PabOThI 00YYarOIIUXCS.

MakcumanbHass ~ cymMMa  OamioB 1Mo y4eOHOM — JTUCUUILIMHE,
3aKaHUYMBAIOIIEHUCS YK3aMEHOM, 110 UTOraM cemecTpa coctanisier 60 6amios (30
6aytoB - 1-i1 moaynb u 30 GasioB - 2-i MOIYJIb).

OOyuaromemycsi, HaOpaBmemy 40-54 Oamra, mMpu TMOJBEICHUU WTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATHH IO JUCIUIUIMHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa yCIIeBa€MOCTH W 3aYETHOM KHIKKE MOXET OBITh BBICTaBJICHA OIIEHKA
«YIOBJICTBOPUTEITHHOY.

OOGyuaromemMycs, Habpapiemy 55—57 GajioB, MpH MOJBEACHUN HWTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHITHH 1O JIUCLUUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTU yd4eTa ycrneBaemocTH «lIpemuanbHbie Oaibl» MOXKET OBbITh
n00aByieHO 15 6alyIoB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OO6yuaromemycs, Habpapimemy 58—60 0amioB, NpH MOJBEACHUU WUTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHSATHM MO JWCLUUIUIMHE) B rpade pedTUHTOBOU
BeIOMOCTH y4deTra ycrneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
n00aBaeHO 27 0asIOB M BBICTABJICHA IK3aMEHAIIMOHHAS OIlEHKa «OTJIUYHO». B
KaKUX-JTMOO MHBIX CIy4asx J00aBJIeHUE MPEMHAIIbHBIX 0aJJIOB HE JOMYCKAETCS.

OO6yuaronuiics, Habpapiuil 10 39 6aNI0B BKIOYUTENBHO, CAAET HK3aMEH.

Pacnpenenenue 6108 0 MOIYJsIM YCTAHABJIMBAETCS MPETIOIaBaTeIeM 1

MOXET KOPPEKTHUPOBATHCSI.

TeMbl 1151 IPOMEKYTOYHOM aTTECTALUMN

3amanne 1. Temwsr — «MuaTepnonsmus», «YHuciaennoe auddepeHnpoBaHue U
VHTETPUPOBAHUECY

1. KycouHo-nuHelHass THTEPIOJISIIIUSI.

2. Watepnonsiimonnas ¢popmyia Jlarpamxka.

3. Unrepnomsmuonnas Gopmyna HeroToHA 17151 HEPaBHOOTCTOSIIIIMX

3HAYEHUU apryMeHTa



4. TlepBas untepnonsaunoHHas popmyna HeroTona s
PaBHOOTCTOSAIIMX 3HAYEHUIN apryMEHTA.

5. Bropas untepnonsimontas ¢gopmyia HeroToHa st
PaBHOOTCTOSIIMX 3HAYCHUI apryMEHTA.

6. Ilepas unrepnonsiuonnas gpopmyna ["aycca.

7. Bropas untepnonsionHas ¢popmyia ["aycca.

8. OOpaTHast HHTEPIOIAIH.

9. Uucnennoe auddepeHmpoBaHme.

10.YucneHHoe HHTErpupoBaHue 1no Gopmysie IpIMOyTrOJIbHUKOB.
11.Yucnennoe naTerpupoBanue mo Gopmyiie Tpaneui.
12.Yucnennoe naterpupoanue no Gopmyne Cumricona.
13.Yucnennoe naterpupoBanue mo gopmyie 3/8.

14 . Yucnennoe naterpupoanue no gopmyie ["aycca.
15.Yucnennoe nHTerpupoBanue 1o hopmyie Menepa.

+ 2
16.Bpruncienne HHTETpajIoB BUIa I P f(x)dx 1o 0000IIeHHOI
—0o0
dbopmyne "aycca.
+
17.BpruncieHne HHTETrpajgoB BUIa Io Ce¥ f(x)dx 110 0000IICHHO

dbopmyne "aycca.

3apanue 2. Tema - «PenieHne cucTeM JIMHEWHBIX alreOpandecKux ypaBHEHHM
(IpsAMBIE METOJIBI ).

1. Pemenue cucteMbl JIMHENHBIX aireOpandyeckux ypaBHeHH meronoM ['aycca c
BBIOOPOM TJIABHOTO 3JIEMEHTA IO CTPOKE.

2. Pemienne cucTeMbl JIMHEWHBIX anreOpandeckux ypaBHEHUU meTtoqom ['aycca ¢
BbIOOPOM TJIABHOT'O 3JIEMEHTA 0 CTOJIONY.

3. Pemienue cuctembl TMHEWHBIX alreOpandecKux ypaBHEHUW MeTozom [aycca c
BBIOOPOM TJIaBHOT'O 3JIEMEHTA MO BCE MaTpHIIE.

4. PemeHue CHUCTEMbl JIMHEHHBIX  anreOpanyecKux ypaBHEHUH  METOJOM
KBaJpPaTHOTO KOPHSI.

5. Pemienne cucTemMbl JIMHEMHBIX  alreOpaMvyeckux ypaBHEHUH  METOAOM
OpPTOTOHAJIM3ALINH.

6. PelieHue cucteMbl TMHEMHBIX aIreOpanyecKuX ypaBHEHUN METOJIOM IPOTOHKH.
7. Haxoxnenue onpenenurens merogom ['aycca.

8. HaxoxneHue onpeaenuTesns METOAOM KBaJIPAaTHOTO KOPHS.

9. Haxoxxnenue obpatHo#t MaTpuilbl MeTo10M ["aycca.

10.Haxoxxnenne oOpaTHON MaTPHIIBl METOJOM KBaJAPATHOTO KOPHSI.

3ananue 3. Tembl — «PelieHre cucteM JMHEHHBIX alredOpandyeckux ypaBHEHUN
(uTepallMOHHBbIE METO/IbI)», «PellleHrne HeTMHENHBIX anredpanyeckux ypaBHEHUN 1
cuctem», «Pemenue npodiemMbl COOCTBEHHBIX 3HaYeHUN»,«CriaiiH-
uHTepnoaupoBanuey, «l[pubmmxenue GyHKIINHI.



1. Pemienue cucteMbl JMHEHHBIX adreOpanyecKux ypaBHEHUN MeToI0M SKoOu.
2. PemieHue cUCTEMBbI JIMHEHHBIX aJlreOpandecKuX ypaBHEHHUN METOI0M e Iersl.
3. Pemenue cuctemMbl IMHEWHBIX aIreOpandeckux ypaBHEHUH METOJOM ITPOCTOM
UTEpaLuu.

4. PeuieHue cucTeMbl JIMHEHHBIX aJIreOpandyeckuX ypaBHEHUN METOA0M
MUHHMAJIBHBIX HEBS30K.

5. Pemenue cucTeMbl IMHEHHBIX alreOpandecKux ypaBHEHUH METOIOM
CKOPEHIIEro CIyCKa.

6. Pemenne HeTMHEMHOTO aNreOpanvdeckoro ypaBHEHUs METOIOM ITOJIOBUHHOTO
JICTICHUS.

7. PelieHne HEMMHEHHOTO ANTreOPandecKOro YpaBHEHUS METOJ0OM XOP/I.

8. Pemienue HeMMHEWHOTO anreOpanuyeckoro ypaBHEHUSI METOJOM KacaTeIbHbIX.
9. Pemenne HETMHEMHOTO aNreOpanvdeckoro ypaBHEHUs METOIOM UTEPAIIHH.
10.Pemienuie cucteMbl HETMHEWHBIX alreOpandeckux ypaBHEHUNH METOJIOM
UTEpaLuu.

11.Pemenue cucteMbl HETMHEWHBIX alreOpandecKux ypaBHEHUH METOI0M
Hprorona.

12.HaxoxaeHrne HauboIbIIEro Mo MOAYIK COOCTBEHHOTO YUCIIa METOIOM
UTEpaLuu.

13.HaxoxaeHrne HauboJIbIIEro Mo MOAYIK COOCTBEHHOTO YUCIIa METOJIOM
BO3BEJICHHS MATPHIIbI B CTENIEHb.

14.HaxoxneHre BTOpOro no MOAyiIr0 COOCTBEHHOTO YMCiIa METOJIOM A-Pa3HOCTH.
15.HaxoxneHue BTOporo no MOAYJI0 COOCTBEHHOTO YHCIIa METOI0M
VCYEPIIBIBAHHUS.

16.Pemienne noinHoM mpoOaeMbl COOCTBEHHBIX YUCET CHMMETPUYHON MaTpHULIbI
METOJIOM BpaIlCHHIA.

17.IlocTpoeHre KyOM4eCcKOro HHTEPIOJISAIIMOHHOTO CIIaiiHa.

18.Hamnyuiiee cpeqHekBagpaTHyHOE MPUOIIKEeHNE (PYHKIIUH MHOTOWIEHAMHU.
19.Haunydiee cpeaHeKBapaTHUHOE IPUOTMKEHNE QYHKITUN
TPUTOHOMETPUUECKUMHU (QYHKIUSAMHU.

3aganue 4. Tema — «HucnenHble MeTOABI penieHus 3anaun Komm u KkpaeBbIx 3a1a4
JUTs1 OOBIKHOBEHHBIX JU((PepeHIInanbHbIX YPABHEHUN U CUCTEM.

1. Pemenue 3anaun Kowu ans auddepeHunanbHOro ypaBHEHNU METOIOM
Diinepa.

2. Pemenwne 3amaun Ko aiis nuddepeHnnanbHoro ypaBHEHUS

MO (ULIMPOBAHHBIM METOAOM DiiJiepa.

3. Pemenue 3amaun Komm s quddepennmanbHOTO ypaBHEHHS] METOI0M PyHre-
KyTThI.

4. Pemenue 3anaun Kowu quist nuddepeHaibHOro ypaBHEeHUs
AKCTPAIOISLIMOHHBIM METOAOM AJlamca.

5. Pemenune 3apaun Ko g qudpepeHunanbHOro ypaBHEHUS
MHTEPHOJSLUOHHBIM METOJI0OM Alamca.



6. Pemenue 3anaun Komm ams cuctemsl nudpepeHmanbHbIX ypaBHEHUN
METOJIOM JDilJiepa.

7. Pemenue 3anaun Komm aist cuctemsl 1udpepeHnanbHbIX ypaBHEHUN
MO (ULIPOBAHHBIM METOAOM DMepa.

8. Pemenue 3agaun Komm nis cucreMsl nudepeHaibHbIX ypaBHEHUN
meTo oM PyHre-KyTThl.

3axanus 1J1si NPOBeEJEHUS TEKYLIEro KOHTPOJISA U IPOMEKYTOYHOM aTTeCTALMH 110
UTOraM OCBOCHHS AUCHHUILINHBI

3anmaya 1.

C kakoii a0CONIOTHOM MOTPEIIHOCTBIO MOKET OBITh BBIYMCIEH JUCKPHUMHUHAHT

KBQJIPaTHOTO YyPaBHEHHUS ax’ +bx+c=0, €CIH OTHOCUTCIBbHBIC MOTPEITHOCTH

K03 PUIMEeHToB a, b W ¢ 3TOro ypaBHEHUS HE MNPEBBIIAIOT O, a CcaMu

KO3 PUIIMEHTHI IO MOJTYJIIO HE MpeBbIIatoT M?

3anaua 2.

@OyHKIMS 33a/1aHa Ta0JIUYHO:
X -0.5 -0.1 0.2 0.3
y 0.8 0.6 0.5 0.1

Ucnons3yst (opmyny HbpOTOHA, BBIYHCIWTH 3HAYEHUE HWHTEPIIOISAIMOHHOTO
MHOTO4JIEHA

B Touke x=0.1.

3amaua 3.

OyHKIMS 3a/1aHa TAOJTUYHO:

X 2.5 2.9 3.0
y -0.6 1.1 1.9

Boruucnuth npubiamkeHHOe 3HaY€HUe MPOU3BOJHOM 3TOM QYyHKIUU B TOUKE X=2.8,
3aMEHUB (YHKIUIO €€ HHTEPHOJSIUOHHBIM MHOTOYJIEHOM, IOCTPOCHHBIM I10

dbopmyne HerotoHa.



3amaua 4.

2
o dx o
Haiitn mpuOnmkeHHOE 3HAaUCHHE HHTETpajia J'l—z 1o hopMyJIc TpareIuii cHaYaa
1

c marom h=0.5, a 3arem ¢ marom h=0.25. OueHUTh MOTPEUTHOCTH MO MPABUITY

Pymre.

3amauya 5.
PemuTh cucteMy JTUHEWHBIX anreOpandeckux ypaBHeHUN Ax=f MeTomom ["aycca ¢

BBIOOPOM TJIaBHOTO AJIEMEHTA 10 BCel MaTpuile U Haiitu det A.

-1 2 2 ~11
A=[1 -4 2|, f=] 9
-2 0 2 -6

3amgauya 6.
Pemuth ypaBHEeHHE x +x° =20 Ha OTpe3ke [2;3] METO0M MOJIOBUHHOTO JAETECHUS C

ToyHOCTEIO 10 0.05.

3amaua 7.

Pemmuth cucremy merogom HerotoHa:

x3+y3=8
y=x"+1

Bb1Oparh B KauecTBe HAYAJIbHOTO MPUOJIMKEHUS x, =1, y, =2. BeimoaHuTs 2 mara

METoJa.

33}]3‘11/1 I CAMOCTOATEC/IBHOI'0O PECILICHUA

ConepxaHue caMmOCTOSITEIILHOMN
HaumeHnoBanue pa3genoB U TeM
paboTHI.

Teopus norpemHocren [5]T'naBa . §1, 3agaun 1,2.4.




§2,3amada 1. §3, 3amaum 1,2,3,5,7.
§5, 3amaunm 1,4,5,6,7.

WNuTepnionupoBanue U MNpUOIHKEHHE

byHKIHiA.

[5] T'maBa V. §4. 3amaum 1a,0,
2a,B,1,4.
§2.3amauu 1a,0, 1, 2a,0,B.,4.

§3. 3amauu 1a,B, u, 2a,0,K.

Yucnennoe puddepeHmpoBaHue u

HHTCTPUPOBAHUC.

[5] I'maBa VI. §1. 3amauu 1a,0,B.
I'masa VII. §1. 3agauu 1,2,3.

§3. 3amaua 1. §5. 3amaua 2. §6.
3amaua 4.

HpHMBIC MCTOABI PCHICHUA CHCTCM

[5] I'masa III. §3. 3anauu 1,2.

CUCTEM JIMHEWHBIX YPABHECHU

JIMHEMHBIX anrebpanueckux |§4. 3amaun 1,2. §6. 3agauu 1,2.
YpaBHEHUIN §7.3amaya 1. §8. 3amaua 5.
Urepaunonnsie  metonbl  pemenud|[S] I'nasa III. §9. 3apaun 1.,4.

§10. 3amaum 1.4.

MeTtonabl OTBICKAHUSA pelIeHnI

HEJIMHEWHBIX YPABHEHUU U CUCTEM

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

MeToabl pelieHus npo0JIeMbl

COOCTBEHHBIX 3HAYCHUN

[9] 'maBa 3. 3agauum 15, 16.

WNuTepnosmpoBaHue M MOpUOIMHKEHHE

byHKIMA (TTPOIOIKEHUE)

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

2. IIpomeskyTOUHAS ATTECTAIUSA

Cnucok BOIIPOCOB K 3K3aME€HY

1.1. TTonsiTue morpemHoOCTH. Buabl morpentHocTy.

1.2. Tlpsamas u oOpaTHast 3a1a4u TEOPUH MOTPEUTHOCTEM.

1.3. TlorpemHocTH apupMeTUUECKUX TEUCTBUN C MPUOIMKEHHBIMU BETUYMHAMHU U

AIIEMEHTAPHBIX (PYHKITUH.




1.4. ITorpemHocTy npu npeacTaBieHUH yncesa B OBM.

2.1. [Tonsitue wutepnossinuu. KycouHo-nuHelHas uHTepnomsanus. Popmyna
Jlarpanxa.

2.2. TlorpeuHocTh UHTEPIOSAINY MOJTUHOMAMH (C 10Ka3aTeIbCTBOM TEOPEMBI).
2.3. Pa3geneHHble pa3HOCTH U UX CBOKCTBA.

2.4. UnrepnonsuuonHas ¢popmyna HeroToHa.

2.5. HHrepnonsauus ¢ paBHOOTCTOSIIMMHU y3JaMH. KOHEUYHBIE Pa3HOCTH M HX
CBOMCTBA.

2.6. IlepBas untepnossuuonHas Gpopmyna HeroToHa A1 paBHOOTCTOSIIMX Y3JIOB.
2.7. Bropas uaTepnossiiiuonHasi popmyna HeroToHa 111 paBHOOTCTOSIUX Y3JI0B.
2.8. IlepBas unrepnonsiuuonHas gopmyna ['aycca.

2.9. Bropas untepnomnsainronHas ¢popmyina ["aycca.

2.10. CxoguMOoCTh UHTEPIIOISAIUOHHOTO MpoLecca.

2.11. BiusiHue NOrpemHOCTH UCXOAHBIX JAHHBIX Ha HOTPEUTHOCTh UHTEPIIOISAIUN.
2.12. 3agava o HaMWITy4IlIeM BbIOOpPE y3JI0B MHTEPIIOISALUU.

3.1. [lonsTe o uncneHHoM auddepenurpoBanuu. OOIUN TOIXO.

3.2. [lorpemHocTh ynciieHHoro AudepeHmpoBanus B y3i1ax (C 10Ka3aTeIbCTBOM
TEOPEMBI).

3.3. JleBas, npasas 1 LEHTpaIbHasl pa3HOCTHBIE IPOU3BOAHbIE. X morpemuocTy.
3.4. BnusHuEe NMOTPEIIHOCTA MCXOAHBIX JTAHHBIX HA MOTPEIIHOCTh YHCICHHOTO
nudepeHpoBaHus.

3.5. llonstne o uyucineHHOM wuHTerpupoBanun. Popmynsl Herorona-Koreca.
CaoiictBa k03 punmentoB Koreca.

3.6. ®opmyia NpsIMOYTOJLHUKOB, €€ TTOTPEITHOCTD.

3.7. ®opMyna Tpaneuui, €€ NOrpeIHOCTb.

3.8. ®opmyna CUMIICOHA, €€ MOTPEIIHOCTD.

3.9. ®opmyna 3/8, ee MOTPEIIHOCTb.

3.10. IIpaBuno PyHre olieHKH NOTPEIIHOCTH YUCICHHOTO NHTETPUPOBAHUS.

3.11. KBagparypnas ¢popmyna ['aycca, ee morpenrHocTb.

3.12. O6001eHHbIE KBapaTypHble hopMyibl ['aycca.



4.1 BinsiHME MOTPEIIHOCTH BEKTOPA NPaBOi YaCTH U MaTPULIbI CUCTEMBI
Ha norpemtHocTh pemenus CJIAY. Ilonstiue o Mepe 00yCIIOBIEHHOCTH.
4.2 Meron I'aycca pemenust CJIAY. Teopema 06 LU-paznoxxeHun.
Brruncnenne onpenenurenei Meroqom laycca.
4.3 Pacyer uucna apudmernyeckux onepauuii npu pemenun CJIAY meromom
l"aycca.
4.4. Momudukanuu Mmetroaa ['aycca ¢ BBIOOpOM TJIaBHOTO 3JIEMEHTA.
4.5 MeTtoJ IpOroHKH.
4.6. Meton wuteparuu pemienus CJIAY. Teopema o cxomumoctu metona (c
JI0Ka3aTEILCTBOM).
4.7. Pemienue cucteM JIMHEHHBIX alreOpandeckux ypaBHEHUN MeTo10M SKoOu.
JlocTaTouHbIE YCIOBUSL CXOAUMOCTH.
4.8. Pelienue cucteM JIMHEHHBIX areOpandeckKuX ypaBHEHUN METOIOM 3ei1ersl.
JlocTaTo4YHbIE YCIOBHS CXOAUMOCTH.
4.9. Pemienue cucTteM JIMHEMHBIX alreOpandecKux ypaBHEHUN METOJIOM MTepaluu
C IapaMeTpoM.
JlocTaToyHOE YCIOBHE CXOAUMOCTH.
5.1. Obmue cBeeHus 0 KOPHSIX ypaBHEHUN M METOJIaX UX HAXOXKICHUSI.
OTtaeneHne BEMIECTBEHHBIX KOPHEN MHOTOYJIEHOB.
5.2. Metoa nojioBUHHOTO AesieHus. Teopema 0 CXOAUMOCTH (C 10Ka3aTeIbCTBOM).
5.3. Metoa xopa. TeopeMa 0 CXOIUMOCTH [C 10KA3aTEJIbCTBOM].
5.4. PemieHue HETWHEWHOrO YypaBHEHHUsI MeToAoM KacarenbHbX (HbioTOHA).
Mopauduxanus meroaa. TeopeMa 0 CXOIUMOCTH [C I0KA3aTEILCTBOM |.
5.5. Meron wurepauuu s OJHOTO HEJIUMHEWHOTO YpPAaBHEHUS. Teopema o
CXOJUMOCTH.
5.6. Meron wurepauuu [Jsi CUCTEMbl HEJIWMHEWHBIX YypaBHeHUM. Teopema o
CXOJUMOCTH.
5.7. PemieHue cuctem HEJIMHENHBIX YpaBHEHUN MeTOIOM HprOTOHA

1 MouduImpoBaHHBEIM MeTo10M HbroTOHA.



6.1. Haxoxnenue HauOOJBIIETO 1O MOAYIIO COOCTBEHHOTO 4YHCIIa H
COOTBETCTBYIOIIETO COOCTBEHHOTO BEKTOpPA MAaTPHUIIBI UTEPALIMOHHBIM METOJIOM.
6.2. HaxoxneHue HauOOJBIIETO IO MOAYJIIO COOCTBEHHOTO 4YHClIa W
COOTBETCTBYIOIIETO COOCTBEHHOTO BEKTOpa MATPHIBI METOJOM CKAISIPHBIX
MIPOU3BECHUN.

6.3. MeTojibl 155MO/1a-pa3HOCTH U UCUEPIIBIBAHUS.

6.4. Haxoxzaenne coOCTBEHHBIX YHCET U BEKTOPOB METOAOM BpaIlleHUH.

7.1. llpubnnxenune pyHkuil. PaBHOMEpHOE U cpeAHEKBaAPATUUHOE TPUOIMKEHHUE.

Omnpenenurens ['pama cuctemsl QyHKITUI.

Bonpocekl, 0TBeTHI HA KOTOPbIe HY?KHO 3HATH HA MAMSTh.

1.1. Onpenenenue npeaeabHON aOCOTIOTHON MOTPEITHOCTH.

1.2. Onpenenenue npeneabHON OTHOCUTEIBHON MOTPEUTHOCTH.

1.3. ®opmynupoBKa MpsiMOil 3a71a41 TEOPUH TTOTPEITHOCTEH.

1.4. ®opmynupoBKa 0OpaTHOM 3a/1aur TEOPUHU MOTPEITHOCTEH.

1.5. BbrunciieHne MOTpemHOCTH (YHKIMA 1O 3aJaHHBIM TOTPEUTHOCTSIM €€
apTyMEHTOB.

1.6. AGcomtoTHas MOTPENTHOCTh CYMMBI M Pa3HOCTH.

1.7. OTHOCUTENBHAS TTOTPEUTHOCTD MPOU3BEICHUS U YACTHOTO.

1.8. OnpeneneHne MalllMHHOTO 3MCUJIOH.

1.9. Onpenenenust MamMHHON O€CKOHEUYHOCTH M MAIIIMHHOTO HYJISL.

2.1. Onpenenenue UHTEPHOTUPYIOLIEH (DYHKIIUH.

2.2. Nntepnonsunonnas ¢popmyna Jlarpanxa.

2.3. OnpeneneHue pa3ieICHHbIX pa3HOCTEHN MPOU3BOJIBLHOTO MTOPSIKA.

2.4. NurepnionsinuonHast Gpopmyrna HeroToHa (1711 HEPAaBHOOTCTOSIIIMX 3HAUCHUMN
apryMeHTa).

2.5. OnpeneneHre KOHEYHBIX PA3HOCTEN MPOU3BOIBLHOTO MOPSIKA.

2.6. KycouHo-nuHenHass HHTEPIOJISALIMS.

3.1. Onpenenenue uncneHHoro AuddepeHInpoBaHuUs.

3.2. JIeBas, npaBasi ¥ UEHTpaJbHAs pa3HOCTHBIE IPOU3BOIHBIE.



3.3. Bropas pa3HocTHasi MpOU3BOIHASL.

3.4. Kakum cTeneHsm I1ara npornopLruOHaIbHbl HOTPEIIHOCTH YCEUEHUs
JJ1s1 IEBOM, IPaBOM M LIEHTPAJIbHOM pa3HOCTHOM TPOU3BOAHOM?

3.5. Kakum creneHsaMm mara mponopurOHAIBHBI IIOTPEIIHOCTH,
BBI3BAHHBIC HETOYHOCTHIO UCXO/IHBIX TAHHBIX,

JJ1s1 IEBOM, IPaBOM M LIEHTPAIILHOM pa3HOCTHOM POU3BOAHOM?

3.6. OnpeneneHre YuCIEHHOTO UHTETPUPOBAHMSL.

3.7. ®opmyna npsiMOYTrOJIbHUKOB.

3.8. O606menHas hopMyna Tpaneuu.

3.9. Kakmu cTeneHsM mara mpornoprruoHaIbHbI OTPEMIHOCTH (HOPMYJIT
NpsIMOYTOJILHUKOB, Tpaneuuid, Cumricona?

3.9. O6uwmit Bun popmynsl ['aycca J1st Y4MCIEHHOTO UHTETPUPOBAHUSL.

3.10. ®opmyna AJisi OLEHKHU MOTPEIIHOCTH YUCIEHHOTO HHTETPUPOBAHUS

1o npasuiy PyHnre.

4.1. Onpenenenrie Mepbl 00YCIOBICHHOCTH MaTPHUIIbI.

4.2. Beipaxxenue norpemHocty pemenust CJIAY depe3 norpemHocTb
BEKTOpa MPaBOil 4acTH, KOI1a MaTpulla CUCTEMBI 3a/1aHa TOYHO.

4.3. Kakoii cTernenu n mporopiroHaIbHO KOJIUYECTBO apUPMETHIECKUX
Omnepalui Ipy PELICHUU CUCTEMBI N JIMHEWHBIX YPABHEHUU METOI0M
I"aycca pu 60abIIKMX N?

4.4. 3aueM HyXHBI IEpECTaHOBKHU B MeTojie ["aycca?

4.5. Uem otiiuaetcs meto ['aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA TI0

cTpoke oT MeToAa ['aycca 6e3 BbIOOpa IJIaBHOTO AjieMeHTa?

4.6. Yem otiimuaercs Meto ['aycca ¢ BBIOOpOM TJIABHOTO dJIEMEHTA TI0

cTosiOiry oT Meroza ['aycca 6e3 BbIOOpa IJIaBHOTO dJIeMeHTa?

4.7. Yem otiinuaetcst metoA ['aycca ¢ BBIOOPOM TIIaBHOTO JIEMEHTA 110

Bcel MaTpulie oT MeToia ["aycca 0e3 BbIOOpa IIIaBHOTO AJieMeHTa?

4.10. Ins peuieHus: CUCTEM KaKOTO BUJIa PUMEHSIETCS METOJ ITIPOTOHKU?

4.11. Kakoii cTeneHy n mponopiuoHaAIHHO KOJTUYECTBO apru(PMETHIECKIX

OIepalyii IPU PELUICHUHU CUCTEMBI N IMHEWHBIX YPABHEHUN METOAOM



IIPOTOHKHU IIPH OONBIIKX N?
4.12. Pacuetnas popmyna meronaa mpocrtoit urepauuu pemenust CJIAY.
4.13. OmpeneneHue BEKTOpa HEBSI3KM CHCTEMbl JIMHEHHBIX allreOpanyecKux
YPaBHEHUM.
5.1. Anroput™ MeToza MOJOBUHHOTO JI€TICHUS.
5.2. PacuetHas ¢opmyna metona kacarenbHbIX (HploTOHA).
5.3. Pacuetnas ¢popMyia MeTOa UTEPAIMH 711 OJTHOTO HETMHEWHOTO YpaBHEHUS.
6.1. Ilo kako#t hopmMyre HaXOAUTCS HAaMOOJIbIIIEE 0 MOAYIIIO0 COOCTBEHHOE YUCIIO
MaTpPHIILI PU IPUMEHEHUH UTEPAIMOHHOTO MeTo1a?
6.2. I1o kako#t popMyse HAXOAUTCS HAMOOJbIIEE 0 MOAYIIO COOCTBEHHOE YUCIIO
MaTpPUIBI PY TPUMEHEHUU METO/1a CKAJIIPHBIX MTPOU3BEICHUMN?
7.1. Kakas BemMunHa MUHUMH3UPYETCS MPU CPEITHEKBATPATHIHOM TTPUOINKECHUN
(byHKIUH, 3aJaHHBIX TAOJTUYHO?
7.2. Kakas BenuyrMHa MUHUMHU3HUPYETCS TP HAXOXKACHUM HAWIYYIIIETO
PaBHOMEPHOTO MPUONMKEHHS (PYHKIUHN, 3aJaHHBIX Ta0IUYHO?
Pacuer peiitunra
Pacuyer 0aJi10B 32 cemecTp B LeJIOM
1. Tlocemenue npakTUYecKkux 3auatuii — 16 6ammoB (mo 1 Oamty 3a 3aHsTHE).
2. Pemienwue 3aa4 y 1OCKM Ha MPAKTUYECKUX 3aHIATHIX — 8 0auioB (o 2 6asna 3a
3a/1auy, pelIeHHYI0 y I0CKHU, HO He OoJiee 4 0alyioB 3a KaX bl MOJYJIb).
3. Kontponbubie paboTsl — 10 6a1110B (2 KOHTPOJILHBIE pa0OTHI).
4. BemosHeHue o0mux 3aganuii Ha OBM — 6 Oanos.
5. BrimonHeHue MHAMBUAYANBHBIX 3a1anuii Ha OBM — 20 6amios (5 3aganuii mo
4 Gamnna).
Pacnipenenenue 60amioB 1o MoayJIsm
Moayne 1. Tembr — «Teopusi norpemnocrteity, «Htepnonsuus», «HucieHHoe
nuddepennupoBanuey, «HucneHHOE HHTETPUPOBAHKE.
1. TlocemnieHue mpakTUUYECKUX 3aHATUN — 8 OAJIJIOB;
2. Pemienwue 3a1a4 Ha MPAKTUYECKUX 3aHATHIX — 4 Oaia;

3. KoutposbHas padota — 5 6aoB.



Brimonnenne o6mux 3aganuii Ha 9BM — 4 6amna (HaX0XASHHE MAIIMHHOTO €
— 1 6a, KycOuHO-TMHENHAs HHTePIOJAus — 2 0ajia, YuCICHHOEe
nuddepennupoBanue — 1 6am).

BelnmonHeHre HHIMBHIYAIbHBIX 3a7aHuii Ha OBM — 8 0amnos (2 3aganus no 4

Oaia).

Bcero 29 6amnos.

Monynb 2. Tembl — «Pemienue cucTeM JIMHEHHBIX alreOpanyecKux ypaBHEHUM,

«PelieHre HEIMHEWHBIX aIreOpandyecKuxX ypaBHEHHUA U cucTem», «Haxoxxnenue

COOCTBEHHBIX YHCEI U BEKTOPOBY, «IIpubnmkenre GyHKIun».

l.

2
3.
4

[Tocemenne MpakTUISCKUX 3aHATHA — 8 OAILIOB;

Pemenue 3a1a4y Ha MpaKTUYECKUX 3aHATUAX — 4 Oana;

KouTtponbHas pabota — 5 6aios;

Brimonnenue o6iero 3aganus Ha OBM — 2 6amia (Haxoxk1eHue HauOoJIbIIIeTro
10 MOJYJII0 COOCTBEHHOTO YHUCJIa UTEPAIMOHHBIM METOOM).

Brinmonnenne nHAMBUYyaIbHBIX 3adanuii Ha DBM — 12 6ammos (3 3amanus no 4

Oamna).

Bcero 31 Gamn.

IIpuMmeuyanus.

1. Templ UHAMBUAYATBbHBIX 3amaHuil: «MHTepnoysiiusa», «YuciaeHHOe
UHTErpupoBaHue», «PemieHue cucTeM JHMHEHHBIX — alreOpanyecKux
ypaBHeHU», «PemieHne HENMHEHHBIX anredpandyeckux ypaBHEHUH U
CUCTEM.

2. Jlis mony4deHus MOJOKUTEIBHOM OIEHKH Ha dK3aMEeHE HEOOXOJMMO CIaTh
BCE MHJMBHyaJIbHbIE 3a/1aHns Ha DBM.

3. CTyZneHThl, KOTOpbIE CAAIOT MHAMBUAYaIbHOE 33ajaHne Ha DBM no3xe, yuem
yepe3 Mecsl] MOCJe PAaCCMOTPEHUSI COOTBETCTBYIOIIEH TEMbI HA NPAKTHUKE,

IMOJIYHarOT 3a BBIIIOJIHCHUC 3TOTO 3a/IaHHA 2 Gaja.



VII. MaTepunainbHO-TEXHHYECKOe o0ecrevyeHue

Jns aynuTopHOM paboTHI.

VYuebnas aynuropust Ne 212 HaGop yuebHoit mebenu,

(170002, Taepckas o06m., r.TBeps, | MyJIBTUMEANNAHBIN KOMILICKC (TOCKa,

CanoBblii iepeynok, a.35) IIPOCKTOP,  IIAHCIL  YIPABJICHHA,
MIEPEHOCHON HOYTOYK).

VYyebnas ayautopus Ne 20 Hab6op yuebHoit mebenu,

(170002, Tsepckas 001., r.TBepsp, | 2KPaH, MPOCKTOP.

CanoBblif epeyiok, a.35)

Jlst caMocToATENIbHOM paboTBI.

Ne 46

[Tomernienue At CaMOCTOSITENIBHON PabOThI 00YUYaAIOIIUXCS:
Kowmmnbrotepusiii kiace daxkynsrera [IMuK

170002, Teepckas 061., 1. TBeps, CanoBblii epeyiok, 1.35

Kommbrotep,
AKpaH,
IPOEKTOP,
KOHJAUIIMOHED.

VIII. Ceenenust 00 00HOBJICHMH pado4eil MPorpaMMbl JMCHUIIIHHBI

No OO6HoBIeHHBIN pa3znen padoueit | Onucanue BHECCHHBIX | JlaTa W MpOTOKOI
IL.I. | IPOTrPaMMBbI AUCHHUTUIHMHBI W3MEHEHUN 3aceaHusl  Kadeapsl,
YTBEPIUBIIIETO
W3MEHEHUS
1. V. YuebHO-MeTOIUYECKOE u | Baecensr wu3menenus B | Ot 24.08.2023 rona,
nH(OpPMaIIMOHHOE MPOrpaMMHOE npotokon Ne 1 ydeHoro
o0ecrnieyeHne AUCHUTIIIMHBI o0ecrnieueHue coBeTra (hakyabTeTa
2) IlporpamMMHOe o0ecrieueHue
2. L AnHoTanus Buecensl wusmenenunss B | Ot 16.01.2025 roxa,
4. Ilnanupyemble  pe3ynbTaThl | IUIAHUPYEMbIE  PE3YNbTarhl | MPOTOKOI Ne 7 yueHoro
oOyueHus1 1O  JUCIMIUIMHE, | OCBOGHUSI 00pa3oBaTeNibHOM | COBETa (paKyiIbTeTa
COOTHECEHHBIX ¢ | mporpammsl (popMupyembie
IUIAHUPYEMBIMH ~ PE3yJIbTaTaMH | KOMITETECHITUH )
OCBOEHHUS 00pa3oBaTeIbHON
TIPOTPaMMBI
IV. Ouenounslie MaTepuaibl s
MPOBEICHUS TEKyIei u
MIPOMEXKYTOUHOM aTTecTaruu




