MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKIECHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA TIPUKJIAJTHOM MATEMATHKU

OJIOBPEHO HTC JIAIIJIA3
[Tporoxon Ne 1/12-577

or 19.12.2022 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

HEJIMHEWMHBIE MATEMATUYECKWUE MOJIEJIA

Hamnpasnenue noaroroBku [1] 03.04.01 IIpuknaaHbie MaTeMaTHKa U pU3HKA
(cerManbHOCTD)
3

- = =

5 3 ; s |8 e =

2 2 = < s < = =W

S e < = ) 2 9 ~ o2

£ 2 & R : o= o S =z 8=
o = -~ = == = N~ < =58 3
= B |z; |§ |EE & |EzEE |E | §if
Z =% | 58S | & 25 | &. | 222U ar 259
: |zZ |2 |5 |Eif |§g |®:5& | |g5¢
o g |OkF | B =8 |RF |ma=E O =z e 25
1 3 108 32 16 0 24 0 C
Htoro |3 108 32 16 0 0 24 0




AHHOTANIUA

OCHOBHOIl 1IENBI0 Kypca SIBJISICTCS OCBOCHHE CTYACHTaMH COBPEMEHHBIX MAaTE€MaTHUECKHX
METOJIOB TIOCTPOCHHS HEJIMHEHHBIX MATeMaTWYeCKUX MOJCICH W HX TNPHIOKCHUS B Pa3TMYHBIX
o0nacTsx, BKI04ask GU3UKY, OMOJIOTHIO, SKOHOMUKY U APYTUE HAYKH.

BHuMaHue CTYAEHTOB aKIIGHTHPYETCsS Ha HamOoJiee 4acTO HCIOJb3YeMbIX B COBPEMECHHOM
TEOPUH U NMPAKTHKE METOAAX MOCTPOCHUS HEIMHEHHBIX YPaBHEHUI MaTeMaTHYECKUX MOJEINEH, U uX
IpEeBApUTEIIFHOM aHajiM3e Ha KaueCTBEHHOM YPOBHE C YyYETOM YIPOIICHHS HCXOJIHBIX
HPEIIONIOKCHUH Ul UCCIICAOBaHMS JIMHEHHBIX M HENMHEHHBIX mporneccoB. [Iporpamma kypca
COJICP)KUT JCTCPMUHHUPOBAHHBIC MaTEMAaTUYECKHE MOJICIH, OCHOBAaHHBIC Ha HCIOJB30BAHHU YKE
NPOYUTAHHBIX CTYJCHTAM MaTEMaTHYECKUX KYpCOB — MaTeMaTHYCCKUN aHalu3, JHMHEiHas anre0pa,
AHAJIMTHYECKAs TEOMETPUSI, YPAaBHEHHSI MATEMATUYECKOW (DPU3UKH, YNCIICHHBIC METOJIBI U JIP.

1. EJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

[ensimu ocBOeHUS y4E€OHOM AMCLUMILIMHBI ABJISIOTCS OCBOCHUE COBPEMEHHBIX MaTEMAaTUYECKUX
METOJIOB IIOCTPOEHUSI MAaTEMaTHUECKUX MOJENIEH U NOCTaHOBOK 3aJay, ONHCHIBAEMbBIX HEJIMHEHHBIMU
YPaBHEHMUSMHU B YaCTHBIX ITPOU3BOIHBIX, OOBIKHOBEHHBIMU AU epeHnanbHbBIMU U anredpanyeckuMu
YPaBHEHUSM C yYETOM HadaJbHBIX U TPAHUYHBIX YCIOBHM U UX NPUIOKEHUN B PA3JIMUYHBIX 00JACTIX
HAyK{, BKJIOYas, Mpexae Bcero (u3MKy, OMOJIOTHMI0O M IKOHOMMKY, a TaK ke (opMupoBaHue Yy
MarucTpOB HaBBIKOB HEOOXOAMMBIX Ul YCIICUTHOM HAyYHOH M MPO(GECCHOHATBHON NESTEIHHOCTH B
pa3NMYHBIX O0JACTAX MaTeMaTHKH, (GU3WKH M TPH TPOBEIECHUH YWCICHHOTO MOJCIMPOBAHUS
Pa3IMYHBIX [IPOLIECCOB, BCTPEYAIOINXCS B TEXHOJIOTHM U B HAYKE

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlucuymuinHa JJOTMYECKU U COJIEPKaTENbHO-METOJUYECKH CBsI3aHa ¢ MaTepUaIaMy CIEAYIOLUX
IUCLUIUIMH, YHUTAaeMbIX CTyAeHTaM (PU3MKO-MaTeMaTHUECKUX CHEelMaIbHOCTEH: MaTeMaTHKa,
MaTeMaTHYeCKUi aHanu3, JIMHEeHHas anredpa, TreoMeTpusi, aHAIUTHYECKass TIeOMEeTpusi, TEOpHs
(GYHKIMH KOMIUIEKCHOTO IMEPEMEHHOIo, JOMOJHUTEIbHBIC IJIaBbl TEOPUHM (YHKLIUN KOMIUIEKCHOTO
NEPEMEHHOT0, (YHKIMOHAJIbHBIA aHalu3, TEOpHUs TIPYII, YpaBHEHHs MaTeMaTHuecKoW (U3uKH,
MaTeMaTHYeCKUEe MOJIETT MEXAHUKHU CIUIOUTHON CPEIbI.

Jlns ycrientHoro OCBOEHHUS AMCLMIUIMHBI HEOOXOAMMBI 3HaHMS MO KypcaMm oOmiei (usukwy,
nuddepeHIMaIbHBIM YpaBHEHHUSIM, BapHallUOHHOMY ucuMcieHuto. HeoOxonuMo ymers pabortaTh ¢
MaTpUllaMH, pemaTsh AudQepeHnanbHble 1 UHTErpajibHble YpaBHEHUs, 3HaTh NuddepeHnaibHoe 1
MHTETpaJIbHOE UCUHMCIIEHHE, TT0JIb30BaThCs MAKeTaMM MPUKIIAAHBIX IporpaMM Maple.

[TosmyueHHBIE 3HAHUS MCIOJIB3YIOTCA, B YaCTHOCTH, NPHU HM3YyYEHUH KYpCOB M IOJIrOTOBKE
JMCCEPTALMOHHBIX pabOT MarucTpos.

3. O®OPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYYEHUA

YHuBepcanbHbie U(WH) 00menpodeccCuoHaIbHbIE KOMITETCHITHH

‘ KOI{ 1 HAUMCHOBAHHE KO}I H HAUMCHOBAHUEC HHIMKATOPA JOCTHIKCHUA




KOMIIETCHIIMHU

KOMIICTCHIIUN

HpO(beCCI/IOHaJ'IBHI)IG KOMIICTCHIIMMX B COOTBETCTBHH C 3aJadyaMu U 00BbeKTaMu (O6J'IaCT${MI/I

3HaHUN) PO eCCHOHATBHON eI TebHOCTHU:

3agaua
npodeccuoHaIbLHOM
aesateabHocTu (3I11)

O0BeKT N
00J1aCTH 3HAHUSA

Kon u nanmenoBanue
npogeccuoHaIbLHOM
KOMIIeTeHIUH;
OcHoBaHue
(mpogeccuoHaTILHBIH
cranaapt-IIC, ananu3
ONbITA)

HAaY4YHO-UCCIEN0BATEIbCKUMN

Kox v HanmenoBanue
HHINKATOpAa
JOCTHKEHH S
npo¢deccCuoHATIBLHOI
KOMIIETEHI[HH

IJIJAHUPOBAHUE U
MIPOBEICHUE
TEOPETHYECKUX
HCCIICIOBAHHIA,
pa3paboTKa HOBBIX
(U3HYECKUX H
MaTeMaTU4eCKHUX, B
TOM YHCJIE
KOMITbIOTEPHBIX,
MOJEJIEH U3y4aeMbIX
MIPOLIECCOB U SIBICHU,
aHaJIN3 U CUHTE3
JAHHBIX
AHATTUTHYECKUX
HUCCJIENOBaHUI B
MpeAMETHON 00acTu

MOJIE€JIN, METO/IbI U
cpexacTsa
(byHIIaMeHTAIbHBIX U
TIPUKJIATHBIX
HCCIIENOBaHUN 1
pa3paboToK B
o0acTu MaTeMaTHKH,
bu3MKN 1 Ipyrux
€CTECTBEHHBIX U
COIIMAIIBHO-
SKOHOMUYECKUX HAYK
1o popUIIM
MpeAMETHON
JeSITeTHbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
Takxke B chepax
HAYKOEMKOTO
MIPOU3BO/ICTBA,
YIIpaBJICHUS U
OusHeca

ITK-1 [1] - Criocoben

CaMOCTOSITENILHO U (WIIH)

B COCTaBe
HCCIIEOBATEIbCKOU

TpynIbl pa3pabaTbiBaTh,

HUCCiIca0BaTh U
IIPpUMCHATDH

MaAaTEMAaTHYCCKUE MOACIN

JUISL KAUeCTBEHHOTO U
KOJIMYCCTBECHHOI'O
OIMCAHUS SBJICHUN U
MPOIIECCOB U (UJIN)
pa3paboTKU HOBBIX
TCXHUUYCCKHUX CPCACTB

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.008,
40.011

3-I1K-1[1] - 3uate
OCHOBHBIC METOJIbI U
MIPUHIIUITBI HAYYHBIX
HCCIICIOBAHUIA,
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS,
OCHOBHBIE MPOOIEMbI
npoQeCCHOHAIBHON
obnactu, Tpedyromue
UCIIOJIb30BaHUS
COBPEMEHHBIX HAyYHBIX
METOJIOB MCCIICOBAHUS
JUTSI KAYeCTBEHHOTO U
KOJIMYECTBEHHOTO
OTMHCAHUS SBICHUIN U
MIPOIIECCOB U (MJIN)
pa3paboTKH HOBBIX
TEXHUYECKHUX CPEJICTB. ;
V-IIK-1[1] - YmeTth
CTaBUTH ¥ PEIIaTh
MIPUKJIaTHBIC
HCCIICIOBATEIILCKUC
3aJ1a4M, OIICHUBATh
PE3YIIbTAThI
HCCIICIOBAHUM;
MIPOBOINTH HAYYHEIC
WCCIICTOBAHUS U
MOJTy4aTh HOBBIE
HAy4YHBIC U
TIPHUKJTaTHBIC
pEe3yNIbTaThI
CaMOCTOSITCITHHO H B
COCTaBe HAYYHOTO
KOJUICKTHBA,
B-TIK-1[1] - Bnangetsb
HaBBIKAMH BBIOOpA U
UCIIOJIb30BaHUS
MaTEeMaTHYECKHX
MOJIeJIeH JIsl Hay9IHBIX
UCCIIEIOBaHUM U (MIIn)




pa3pabOTKH HOBBIX
TCXHUYCCKUX CPCACTB
CaMOCTOSITENILHO U
(nnm) B cocTaBe
HCCJIEIOBATEIbCKOM
TPYILIIEL

IUTAaHUPOBAHUE U
CaMOCTOSITENIEHOE
MpOBEICHUE
HaOIIOACHUH 1
HU3MEpEHHU,
IUTAHUPOBAHUE,
MIOCTaHOBKA U
ONITUMHU3AIIHS
MIPOBEICHUS
IKCIIEPUMCHTOB B
MpeIMETHOM 00JacTH
WCCJICIOBaHM, BEIOOD
3(PEKTUBHBIX METOJIOB
00pabOTKH JTaHHBIX U
WX peanusaius

MOJIE€JIN, METO/IbI U
CpeacTBa
(byHIaMeHTAJIbHBIX U
MIPUKIATHBIX
HUCCIIEIOBAHUN U
pa3paboToK B
o0jacTu MaTeMaTHKH,
bU3MKU U Ipyrux
€CTECTBEHHBIX U
COILMATILHO-
HKOHOMUYECKUX HAYK
1o poPUIIM
MpeAMETHON
JESTCIILHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSX, a
TaKke B cepax

ITK-2 [1] - Criocoben
KPUTHYECKH OIIEHHUBATH
PUMEHSIEMBIC METOIUKH
1 METOJIbI HCCIIEIOBAHMUS

OcHosanue:
[TpodeccnonanbpHbIM
craugapt: 40.008

3-I1K-2[1] - 3uath
METOJIUKH OIICHKH H
BBIOOpA METOJIOB
WCCJICTIOBAHWSI. |
V-TIK-2[1] - Y™meTh
KPUTHUYECKH OI[CHUBATH
pPUMEHSIEMBIC
METOJIUKH U METOIBI
UCCIICIOBAHMS,
B-TIK-2[1] - Bnagets
HaBBIKAMH OICHKHU
METOJIOB MCCIICAOBAHUS
10 BEIOpaHHBIM
KPUTEPHSIM.

HayKOEMKOT0

MIPOU3BO/ICTBA,

yIpaBJIeHUs U

OuzHeca

IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKU I

pa3paboTka MOJIEJIN, METOJIbI U ITK-9 [1] - Criocoben 3-TTK-9[1] - 3uath
MaTeMaTHYeCKHUX CpeacTBa MIPOBOJUTH OCHOBHBIE METO/IbI U
MojieTiel, TeXHOJOTHI | (yHIaMEHTANbHBIX U = MaTeMaTHYeCKOE U TIPUHIIUIIBI
JUIS pelleHus MPUKIaIHBIX KOMITBIOTEPHOE MaTeMaTHYeCKOro U
WHKEHEPHBIX, UCCIIEIOBaHUM U MOJIETTUPOBAaHUE KOMIIBIOTEPHOTO
TEXHUYECKUX U pa3paboToK B 00BEKTOB, CUCTEM, MOJETUPOBAHHUS
MH(OPMALIMOHHBIX 00JIaCTH MaTEeMAaTUKH, MPOLIECCOB U ABJICHUNH B OOBEKTOB, CUCTEM,
3a7a4 (bU3HUKHT U IpYTUX n30paHHON NPEIMETHOH  IPOLIECCOB U SIBJICHUH B

€CTECTBEHHBIX U
COIMAITBHO-
HKOHOMHYECKUX HayK
0 MPOPMIIAM
MPEIMETHOMN
JeSITeTbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, &
Takxe B cepax
HAYKOEMKOTO
MIPOU3BO/ICTBA,
YIIpaBJICHUS U
ousHeca

oOJactu

Ocnosanue:
[TpodeccuonanbHbIM
crangapt: 06.001

n30paHHOMN
IpeIMETHOM 00JIacTH. ;
V-IIK-9[1] - Ymeth
MPUMEHSITh METOJIBI
MaTeMaTHYeCKOTo U
KOMITHIOTEPHOTO
MOJICTTUPOBAHUS
00BECKTOB, CHCTEM,
MPOLECCOB U SIBJIEHUN B
n30paHHOM
MpeIMEeTHOM 001acTH;
B-TIK-9[1] - Bagets
HaBBIKAMU
MaTeMaTHIECKOTO U
KOMITBIOTEPHOTO
MO/JICITMPOBAHUS




00BEKTOB, CUCTEM,
MPOLIECCOB U SIBJICHUI

TUTAHUPOBAHUE U
MpOBEICHUE
TEOPETUICCKUX
HCCIICIOBAHHUM,
pa3paboTKa HOBBIX
(hUBUYECKUX U
MaTEeMaTHYECKHX, B
TOM YHUCIIe
KOMITBIOTEPHBIX,
MojieJiel u3ydaeMbIX
MPOLIECCOB U SIBJICHHUI,
aHaJlu3 U CUHTE3
JTAHHBIX
aHAJIUTUYECKUX
HCCIICIOBAHUH B
MpeIMETHOM 00JacTH

3KCHepTHO-aHaJ'II/ITI/ILIeCKI/II71

MOJIEJIN, METOJIbI 1
cpencTa
(byHIaMEHTAIBHBIX U
MIPHUKJIAHBIX
HCCIIEA0BAaHUN U
pa3paboToK B
00J1acTH MaTEMAaTHKH,
(bUBUKH U IPYTUX
€CTECTBEHHBIX U
COIMAIIBHO-
SKOHOMHYECKUX HAYK
1o poduIIsIM
MPEIMETHOMN
JeSITeIbHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHUSIX, &
TaKxe B cepax
HAYKOEMKOT'O
MIPOU3BOJICTBA,
yIIpaBIICHUS U
ousHeca

ITK-10 [1] - Cniocoben k
MOCTPOCHHIO
AHAJTUTHYECKUX U
KOJIMYECTBEHHBIX
MOJIEIEN MTPOLECCOB B
MPHUPOJIE, TEXHUKE U
o0IIecTBe U K BEIOOPY Ha
HUX OCHOBE IMyTeH
pEILICHHS TEOPETUYECKHIX
Y TIPAKTHYECKUX
poGJIeM MPUPOTHOTO,
9KOJIOTUYECKOTO,
TEXHHUKO-
TEXHOJIOTUYECKOTO
Xapaxrepa

Ocnoeanue:
[TpodeccnonanpHbIM
craugapt: 40.008,
40.011

3-T11K-10[1] - 3Hate
OCHOBHBIE METO/IbI
MOCTPOCHUS
AHATTUTUYCCKHUX U
KOJTMYECTBEHHBIX
MOJIJIEH TPOIIECCOB B
MPHUPOJIC, TEXHUKE U
0OIIIECTBE. ;
V-TIK-10[1] - Ymets
NPUMEHSITh METOJIBI U
MIPUHIIMAITBI ITOCTPOCHUS
AHATTMTUYCCKHUX U
KOJTMYECTBEHHBIX
MO/IEJICH TMPOIIECCOB B
MPUPOJIC, TEXHUKE U
o0I1ecTBe ISl PeIICHHSI
TEOPETUYCCKHUX U
MPAKTUYCCKUX
po0JeM TPUPOTHOTO,
9KOJIOTHYECKOTO,
TEXHHUKO-
TEXHOJIOTUIECKOTO
XapakTepa;
B-TIK-10[1] - Bnagets
HaBBIKAMU TIOCTPOCHUS
aAHATUTUYECKUX U
KOJTMYECTBEHHBIX
Mo/ieJIel TPOLIEeCCOB B
MIPUPOJIC, TEXHUKE U
o011ecTBe U K BBIOOPY
Ha UX OCHOBE MyTeu
pelieHus
TEOPETUICCKHUX U
MPAKTUIECKHIX
po0JeM TPUPOTHOTO,
HKOJIOTHUECKOTO,
TEXHHUKO-
TEXHOJOTUIECKOTO
xXapakrepa

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUEeHUsS U (POPMBI KOHTPOJIS:




HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

IL.II

Henean

Jlexknuu/ Ipaxr.
(cemuHuapsi )/
JlaGopaTopHble
padoThIl, yac.

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

Hemes)

MakcuMaJabHBIIR

0aJ1 3a pazgen™*

pasnena (popma*,

ATTecTanus
HeJeJst)

HNuaukaropsbl
OCBOCHUSA
KOMIIETeHIIMH

1 Cemecmp

1 IlepBsIi1 pa3nen

16/8/0

N
(63}

KA1

|
(00]

3-1IK-1,
V-TIK-1,
B-IIK-1,
3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-9,
V-IIK-9,
B-IIK-9,
3-I11K-10,
VY-1IK-10,
B-T1K-10

2 Bropoii paznen

9-16

16/8/0

25

KHU-16

V-IIK-10,
B-I1K-10,
3-T11K-1,
V-1IK-1,
B-IIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-11K-10

Hmozo 3a 1 Cemecmp

32/16/0

50

KounTtpoJbHbie
MepONpPHUATHS
Cemectp

3a

1

50

3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-9,
V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-TIK-10,
B-T1K-10

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3/AesioB:




O0o3uauenue | ITo1HOE HAMMEHOBAHHE

K

KonTposb no uroram

€

DK3aMeH

KAJIEHIAPHBIN IUIAH

Henean

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.,
qac.

Jao.,
qac.

1 Cemecmp

32

16

0

1-8

IlepBblii pa3aes

16

8

0

1-4

Tema 1. Kitaccuyeckne HeJIMHeHHbIe MaTeMaTHYeCKHe
MO/eJIH

ITonsTHE 0 HENMHEWHON MaTeMaTnyecKon Mozesd. [Ipumepsl
MaTeMaTU4YeCKUX Mozeneu. JINHEeHHbIe U HeJIMHEMHbIE
MaTemaTtuueckue Mozenu. [Ipubnmxenre MexaHuku
CILIOLIHOM cpefbl. Y clIoBUE MPUOIMKEHUS MEXaHUKU
CIUIOIIHOM Cpelbl. YpaBHEHUS ra30BOM JMHAMUKMU.
YpaBHEHME HENIPEPHIBHOCTU. Y PABHEHUE COXPAaHEHUS
HMITYJIbCA JUIS Ia3a. Y PaBHEHUsI COXPAHECHUsI SJHEPTUU IIPH
JBUKEHHMHU ra3a. 3akoH Dypbe ISl TEII0NPOBOJHOCTH.
JInnelHoe U HEIMHEWHOE YPAaBHEHM S TEIUIOIIPOBOIHOCTH.
3akoH [lapcu 11 unbTpanuu ra3a u )KUIKOCTH. Y paBHEHUS
(buIbTpauy raza B MopucTou cpene. PazmepHsie u
0e3pa3MepHbIe IEPEMEHHBIE ITPHU TOCTPOSHUH
MaTeMaTH4ecKuX Mojenen. IIpenmMyinecTBo U HEJOCTATKU
UCIOJIb30BAaHUS PAa3MEPHBIX U O€3pa3MEpPHbBIX NEPEMEHHBIX.
HexkoTtopsle mocTaHOBKM 3a7a4 JUIsl IBHKEHUS Tasa.
ITocTanoBKHM 3a7a4 U1 ONIMCAHUS IIPOLIECCOB
TEIIONPOBOAHOCTH Ta3a. [locTraHoBKM 3a1a4 0 QUIIbTpaLMK
rasa B IOPUCTOU cpefe.

Bcero ayuTopHBIX 4acoB

8

| 4

Ik

Ownnaity

0

0

0

Tema 2. CoBpeMeHHbIe HeJIMHeHHbIe MaTeMaTHYeCcKue

Mo eI

Henuneiinoe ypaBHeHHe NepeHOca IPU ONUCAHUU (PU3HUECKUX
npoueccos. Pemenne 3anaun Komm a1 HenuHENHOTO
ypaBHEHUS IepeHoca. Y paBHeHne broprepcea.
[IpeobpaszoBanue Koyna — Xomnda. Pemmenne 3anaun Komm
Juts ypaBHeHus broprepca. BeiBon ypaBHenust Kopresera —
ne Bpusa u1s onvicanus BOJIH Ha Menkou Boje. IlocranoBka
3aJ1a4 0 TpaBUTAIIMOHHBIX BosiHaX. [Ipubnmxenus,
HCIIOJIb3YEMBIE ITPH BBIBOJIE ypaBHeHUs Kopresera-ne Bpusa.
[Ipocreitmme pemenus ypasHenus: Kopresera — ne Bpusa.
Wepapxus ypasuenuit Kopresera-ge Bpusza. O6061menue
ypaBHeHusa Kopresera — e Bpuza — ypaBuenne Kanomiiera
— [lerBramBuim 1y IByMepHOTo ciaydast. Mozeins i
ONMCaHUs BO3MYIIECHUH B LIEMTOYKE OJIMHAKOBBIX MacC.
Mopens ®epmu — Ilacta — Yinama. YpasHeHnue byccunecka.
OtkpsiTre conutonaKopreera-ae Bpusza. BeruncnurenbHbli
skcnepuMenT Kpyckana u 3abycku. MoauduimpoBaHHoe
ypaBHeHne Kopresera — ne Bpusa. IIpocreiimue pemenns
MoudupoBanHoro ypasHenus Kopresera-ae Bpusa.
Wepapxust mogudunmpoBanHoro ypasHenust Kopresera-ae

Bcero ay1uTopHbIX 4acoB

8 | 4 [0
Oumntaiin
0 0 0




Bpuza. Monudunuposannoe ypaBHenue KopreBera — ne
Bpusa B aBTOMOIEBHBIX IEpEMEHHBIX. Haxoxaenue
YPaBHEHUH B aBTOMOJECIIbHBIX IIEpeMeHHBIX. [TonsaTHE O
JIOKaJILHOM TpyIine npeodpa3oBanuii JIu. ABTOMOIEIBHBIC
IIEPEMEHHBIE, KAK MHBAPUAHTHBIE PEILICHUS ypaBHEHUI
OTHOCHUTEJIBHO IpyIIl IpeoOpa3oBaHuil pacTskeHus. Bropoe
ypaBHenue llennesero. Ypasuenune Kopresera-ae Bpusa B
aBTOMOJEIIBHBIX ITepeMeHHbIX. CBs3p ypaBHeHUs Kopresera
— 1e Bpusa, 3an1caHHOro B aBTOMOJAEIBHBIX IEPEMEHHBIX CO
BTOpBIM ypaBHeHMsIMU [IeHneBe.

9-16 Bropoii paznen 16 8 0
9-12 Tema 3. MaTtemaTH4eckue MOIEIH JJIS ONNMCAHUSA Bcero aynutopHbix 4acoB
BOJIHOBBIX IIAKETOB 8 | 4 |0
@da3oBas U rpymmoBas CKOpOCTh BOJH. [{ucnepcus BOJH. Omnnaiin
[Ipumep nucneprupyromux BosH. [Taker Bonn. Henunelinoe 0 0 0
ypaBHenue lpenunrepa ans onucanus orudaromien
BOJIHOBOIO nakera. IIpocreimue pelenns: HeITMHEMHOTO
ypaBHenus Lllpenunrepa B mepeMeHHbIX Oeryiiei BOJIHBI.
[ToHsiTHE O TPYNIIOBOM COJIUTOHE. ABTOMOJIEIIHBIE PELICHUS
HenmHenHoro ypasuenus llpenunrepa. YpaBuenue
I'uu36ypra — Jlangay, kak 060011I€HNE HETUHEHHOTO
ypaBHeHus llpenunrepa.
13-16 | Tema 4. HetnHelinble MaTeMaTHYeCKHE MO/IEJIH, Bcero aynutopHbIX yacoB

ONHChIBAeMble HCMHTErPUPYeMbIMH YPABHEHUAMM
NHTerpupyemMbie 1 HEMHTETPUPYEMbIE HEITMHENHBIE
MareMaTU4ecKue MoJenu. Y paBHeHue cunyc-I'opaona nis
ONMCaHUs AUCIIOKALMM B TBEPIOM TeIE, KaK IIpUMeEp
UHTErpupyemMou mojenu. IIousaTie o Tonosornyeckom
conutoHe. YpaBHeHue Kypamoro — CuBaImHCKOTro npu
onucaHuu (HpOHTA MIIAMEHU U MPHU OMUCAHUH CTEKaHUS
KUJKOCTH 11O HAKJIOHHOM IJIOCKOCTH. Y PaBHEHHUS IISITOTO
MOPSIAKA TTPU OMMCAHUU BOJIH O] JI€ASTHBIM IIOKPOBOM.
VYpaBHEHHs1, BCTpeUaromuecs Mpy ONMMCAHUH IPOLECCOB
nonyssinyu: ypasaenue Konmoroposa — IlerpoBckoro —
ITuckynoBa u ypaBHenue broprepca — Xakciu. [ToctanoBKM
3a7a4 pU ONKMCaHUU nonyssiuuid. Moaens XeHoHa —
Xeneca Ipyu UCCIEIOBAaHNUN JBUKEHUS 3BE3/IbI B TI0JIE
TIAKTUKH, KaK IPUMEP MOJENH, B KOTOPOIl BOZHUKAET
JNETEPMUHUPOBAHHBIA Xaoc. BeiBox cuctemsl JIopeHa npu
ONMMCaHUU KOHBEKIMU Ta3a U xkuakoctu. CBoiicTBa MoJeIn
Jlopena. Y CTOMYMBOCTh CTAIMOHAPHBIX TOYEK MO JIAITyHOBY.
BO3HUKHOBEHME CTPAHHOI'O aTTPAKTOPA.

8 | 4 [0
Onnaiiy
0 0 0

COKpaIJ_ICHHBIC HalMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

9K ONEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan
I [ToTHOTEKCTOBBIC JTEKIIUU
BM Buneo-marepuansl

AM Aynuo-marepuanbl

I1p3

IIpe3enTannu




T Tectrl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEpPUAIIbI

ncC M HTEepaKTUBHBIA CANUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

JlekiMM ¥ CeMUHApBl MPOBOAATCSA B TpaaAULMOHHOW (opme. [Ipu BBIOJHEHUH JOMAIIHErO
3aJlaHusl CTYJEHThl IIMPOKO HCIIOJIB3YIOT KOMIIBIOTEPHBIE TEXHOJIOTMH, B TOM YHCIE IMPOrpaMMy
aHaTMTHYeCKUX BblYMCIeHUNH Maple. IIpu oOcykaeHUM TeM JEKIHOHHBIX 3aHATHH HCIIONb3YIOTCS
Mpe3eHTAMH, OOCYXJEHHUS MOCIEeIHUX HAy4YHBIX pabOT, HOBBIE METOJBI IOCTPOEHHUS TOYHBIX
peleHNi HeTMHEWHBIX YpaBHEHUM B YaCTHBIX MPOM3BOJHBIX, PACCKA3bIBA€TCA O paboTe C HAydHOMH
auteparypoil. OOs3aTeNbHBIM — SBISETCS  CAMOCTOSITENbHAs paboTa CTYAEHTOB, BBIIOJIHEHUE
MH/MBUYaJIbHBIX 331aHUl, paboTa ¢ IUTepaTypoi.

[ToMumMo 3TOro, CyliecTBEHHas JA0Ji1 3aHATUN IMPOBOAUTCS B HMHTEPAKTUBHOW (opme U
MpeArnoiaraeT aKTUBHOE OOCYXKIEHHE MPOUICHHOI0 Marepuasa, TPYHIoBOM pa3doop u obcyxaeHue
OLIMOOK, BOIPOCOB U 3aTPYAHEHUH, BO3HUKAIOMIMX IPH HOJArOTOBKE WHIUBUIYAIbHBIX JIOMAITHUX
3aJlaHuH, a TaKyKe MHAMBUYaJIbHYIO C/ladyy CaMOro JIOMAIlIHEro 3aJaHus IPEIo1aBaTeio.

6. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEXKHOTO U IPOMEXKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

Csi3p Mexay (opMHUpPYEMBIMH KOMIIETEHUUSMH M (opMaMH KOHTPOJII HUX OCBOCHHMS
IpeJCcTaBIeHa B cleayromel Tadnuue:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHH()e MeEponpusiTue
(KII 1)

TIK-1 3-TIK-1 D, K-8, KI-16
V-TIK-1 D, KU-8, KI-16
B-TIK-1 D, K-8, KI-16

TK-10 3-TIK-10 D, KU-8, KI-16
V-TIK-10 D, KU-8, KU-16
B-TIK-10 D, K-8, KI-16

TK-2 3-TIK-2 D, KU-8, KI-16
V-TIK-2 D, K-8, KI-16
B-TIK-2 D, KU-8, KI-16

TIK-9 3-TIK-9 D, KU-8, KI1-16
V-TIK-9 D, K-8, K-16
B-IIK-9 D, KU-8, KI-16

IIka/bl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»xa0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOYHUTENILHO. MIToroBas arrectamus o AUCHUILUIMHE oneHuBaercs no 100-
OayUIbHOM IIKaJie U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJJaHUi B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS.



Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO cne,uyromeﬁ IIKAJIOM:

Cymma Onenka nmo 4-x 0aJILHOH IIKaJIe OTMeTKa 0 3aUeTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio C
70-74 «3a4TeHo»
D
65-69 3 — «yooenemeo
60-64 y PUMETBHOY E
Huxe 60 | 2 — «neyoosnemsopumenbHOy «He 3aureHO» F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY U IIPOYHOMY OCBOCHMIO MaTepualla IporpaMMsl
o0yJaroImumMmcsi, KOTOPbI MOCIeI0BAaTeNbHO, YETKO U JIOTMUECKH CTPOMHO H3J1araeT CBOU OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuieCcKon
JIUTEPaTypHl.

OI_IeHKa «XOpOoMIo» COOTBCTCTBYCT TBCPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC$I, KOTOpLIﬁ
Ir'paMOTHO H, 110 CYICCTBY, U3JIaracT CBOU OTBCTHI, HC NOITYCKaAsA CYHICCTBCHHBIX HETOYHOCTEH.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yyaroImumMmcsi, IpU KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JAETald, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTHUPOBKH, HAPYIICHUS JIOTUYECKON
[IOCJIEI0BATEIbHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHHMMYM, 0a30BOMY YPOBHIO OCBOEHHUSI MaTepuaia
MporpamMMbl, TMPU KOTOPOM OOYYaIOIIMWCS BJIaJIeeT HEOOXOAUMBIMH 3HAHUSMH, YMEHUSIMH U
HaBBIKAMH, YMEET MNPUMEHATh TEOPETUYECKUE TOJOKEHUS ISl PEUICHUS THUIIOBBIX MPAKTUYECKUX
3a7ad4.

OlLIeHKY «HEYIOBJIETBOPUTEIHHO» / OTMETKY «HE 3aUTE€HO» MOJy4aeT O0YyJarOIIHIICs, KOTOPBIi
He 3HAeT 3HAUYNTEIbHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHH/I6KI/I,
HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEIyCMOTpEeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecss He MOTYT MPOJAOJIKUTE 00yueHue 0e3 TOMOTHUTENbHBIX 3aHATHH.

7. YYEBHO-METOJIMYECKOE M TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 533 M80 Beenenue B Teoputo ropsueit miasmel U.1 , Mopo3zos 1.X., Mocksa: HUSY MUDU,
2013

2. DU 11 60 KommnbroTepHoe MoienupoBanue Gpusnueckux mnpoueccon B nakere MATLAB :,
[Topunes C. B., Cankr-IlerepOypr: Jlans, 2022

3. O U 15 Ipaktuueckuii kypc quddepeHIranbHbIX ypaBHEHUH 1 MaTeMaTH4YEeCKOTr0
MozenupoBanus. Knaccnueckue u HoBble MeTo1bl. HenmHeiHble MaTeEMaTHYECKUE MOJEIIH.



CumMeTpHs ¥ IPUHIIAITBI MHBAPUAHTHOCTH : yueOHoe mocooue, Moparumos H. X., Mockga:
®usmatiut, 2012

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 517 K88 Ananutnueckasi TeOpusi HEIMHEHHBIX TU(depeHaIbHbIX ypaBHeHul : , Kynpsimos H.A.,
M.: UxeBck, 2004

2. 517 K88 Metobl HenuHEHHON MateMaTudeckoi pusuky : , Kyapsimos H.A., JlonronpyaHsrii:
Huremnekt, 2010

[TPOI'PAMMHOE OBECIIEYEHHE:

CHeHI/IaHLHOC IporpaMmMHOC o0ecrieueHne He Tpe6yeTc;I
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHYECKOE 00ecTiedeHne He TpeOyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. [TpoBeaeHNE IEKITMOHHBIX U TPAKTUYECKUX 3AHITHI

B pamkax kypca mpemyCMOTPEHO TMpOBEIACHUE JEKIMOHHBIX M TMPAKTUYECKUX 3aHSITHI.
Jlek1imoHHbBIE U TTPAKTUYECKUE 3aHATUS TPOBOJIATCS C IPUMEHEHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX
TexHosioruil. Vcrnone3ys mpociylaHHBIM Ha JIEKIUSX MaTepuall, CTYAEHTHI JODKHBI HAYYHTHCS
penaTh OCTABJICHHbBIE IEPE] HUMU 3aJauH.

Bonbiias 4acTe JEKIIMOHHBIX U IPAKTUYECKUX 3aHATHI MPOBOIUTCS B HHTEPAKTUBHOM popme ¢
MPUBJICYCHUEM MYJIbTUMEAUNHBIX TEXHOJOTMM. B paMkax 3aHATHd TOPOBOJUTCS AKTUBHOE
oOCyXKJIeHHEe M aHalli3 COBPEMEHHBIX HAYYHBIX padOT, BOMPOCOB M 3aTPYAHEHHI BO3HHKAIOIINX B
Mpoliecce MOArOTOBKH 3aJaHuM.

Ha xaxxom 3aHATHH OTMEYAETCs TTOCEIaeMOCTh CTYICHTOB.

[Ipu m3ydeHnn Kypca CTyJeHTaM PEKOMEHYETCSl BHUMATEIbHO O3HAKOMHUTHCS C TIPOTrPAMMOM
JTUCITUTITMHBL, B35Th B OMOJIMOTEKE pEKOMEH/IOBAHHYIO JTUTEPATYPY.

2. Opranu3zainus KOHTPOJIs YCIIEeBaeMOCTH CTYAEHTOB

Opranuzanus KOHTPOJS YCIIEBA€MOCTH CTYJIEHTOB MPOBOAMTCA C HCIOJIb30BaHUE (HOHIA
OlIeHOYHBIX cpencTB no gaHHoi muctumminHe (POC). @oup oneHouHbIX cpeactB (POC) — aBrsercs
HEOTHEMJIEMON YaCThI0 Y4eOHO-METOAMYECKOr0 KOMILUIEKca Y4eOHON MUCIUIUIMHBI U MpeAHa3HaueH
JUTsl KOHTPOJISI W OILIEHKH OO0pa30BaTENbHBIX JOCTIKEHUM OOYUYaIOIIMXCs, OCBOMBIIUX IMPOTpaMMy
JTAHHOM TUCIMIUIAHEI.



IIpu npoBeeHNH TEKYLEro KOHTPOJIS YCIIEBAEMOCTH 10 AUCLUIUIMHE UCIIOIb3YIOTC
- Kontpouns no uroram

PyOexHbIii KOHTpOJIb TPOBOJAUTCS JABAXKABI: B CEpeaIMHE H B KOHIE CEMECTpa.
IIpoMexyTOUHBII KOHTPOJIb BBICTABIISIETCS HA OCHOBE JK3aMEHa.

Jis  pgomycka K 9K3aMeHYy HEOOXOIMMO 3aKpbiTh Ha IIOJIOKUTENIBHYIO OLIGHKY BCe
IIPEIOKEHHBIE B PAMKaX TEKYIEr0 KOHTPOJIS 3aJaHMs.

10.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

1. ITpoBeneHME NEKLIMOHHBIX U MPAKTUYECKUX 3aHATUN

B pamkax Kypca IpenyCMOTPEHO IPOBEIACHUE JICKIMOHHBIX M IPAKTUYECKUX 3aHATHU.
JlexunoHHbBIE U PAKTUYECKUE 3aHATUS MPOBOJSATCS C IPUMEHEHHEM COBPEMEHHBIX 00pa30BaTENIbHBIX
TexHOJIOrui. Mcnonp3ys npociylmiaHHBIM Ha JIEKIUAX MaTepHall, CTYIEHTbI JOJKHBI HAay4YUThCS
pelaTh NOCTaBIECHHBIE IEPE] HUMH 3aa4u.

[IpakTuka nokasana, yto A Haubojee 3((HEKTUBHOIO YCBOEHHs CTyJIEHTaMU MarepHaja
JAHHOM JAMCUUIUIMHBI HEOOXOAMMO HCIOJb30BATh MHTEPAKTUBHBIE (POPMBI IMPOBENEHUS 3aHATUH C
IIPUBJICYEHUEM MYJIBTUMEIUNHBIX TEXHOJOrMi. B pamkax 3aHATHI cielyeT NPOBOAUTH AKTHBHOE
00CyXJIeHHEe W aHaJM3 COBPEMEHHBIX HAYYHBIX padOT, MPOBOAUTH TPYNIOBOH MOWUCK OTBETOB HA
BOIIPOCHI BO3HUKAIOIME Y CTYJEHTOB IIPU MOATOTOBKE 3aJlaHUA M BO BpeMs JIEKIIMOHHBIX 3aHATHH.
OCHOBHOH yHnoOp Ha JEKIUOHHBIX 3aHATUAX JOJDKEH J€J1aThCs Ha IOHMMaHUE U3JIaraéMoro Marepuasia
Y YMEHHUE €0 UCI0JI30BATh IIPU BBIIIOJHEHUH 3a/IaHUAMN.

Ha xaxznom 3aHATHM CcIefyeT OTMedYaTb IIOCEHIAeMOCTh CTYACHTOB. PexomeHnmyercs He
JOIYyCKaTh CTYJEHTOB A0 CIa4¥ KOHTPOJIBHBIX MEPONPUATHI PErYIAPHO NPOIYCKAIOLINUX 3aHATHS.

Ha nepBom 3aHsATHMM HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C MPOTrPaMMON TUCIMILIMHBI, a
TaKXe MPeJUI0KUTh JINTEPaTypy, KOTopasi MoTpedyeTcs A YCHEIIHOTro OCBOSHHs MaTepuaia.

2. Opranu3zanusi KOHTPOJISl YCIIEBa€MOCTH CTYJI€HTOB

Opranuzanys KOHTPOJISL YCIIEBAEMOCTH CTYJIEHTOB IPOBOAMTCA C MCHOJIb30BaHHE (HOHIA
OLIEHOYHBIX cpencTB no gaHHou aucuuruHe (POC). ona oneHounsix cpeacts (POC) — apnsgercs
HEOTHEMJIEMOM YacThI0 Y4€OHO-METOAMYECKOr0 KOMILUIEKCa Y4eOHON MUCIUIUIMHBI U MpeAHa3HaueH
JUIE KOHTPOJISL M OLEHKH 00pa3oBaTebHBIX JOCTHXKEHHHM OOydYarolMXCsl, OCBOMBLIMX HpPOTpaMMy
JNAHHOW JUCLUIIINHBIL.

IIpu npoBeeHNH TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH 10 AUCLUIIIMHE UCIIOIb3YIOTCS
- Kontpons no nroram

PyOexHblii KOHTPOJIb TPOBOAWUTCA JBaXIbl: B CEpeUHE M B KOHIIE CEMecTpa.
[IpomexyTOUHBIN KOHTPOJIb BBICTABIISIETCS HA OCHOBE JK3aMEHa.

Jns  gomycka K 9K3aMeHY HEOOXOAMMO 3aKpbiTh Ha IOJIOKUTEIbHYIO OLIEHKY BCe
IIPEIVIOKEHHBIE B pAMKaX TEKYILLErO KOHTPOJIS 3aJaHuUs.

ABTOP(BI):



Kynpsimos Hukomait AnexceeBud, 1.¢.-M.H.,
npodeccop



