degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Maremarnyeckue MOJIEIH B BEIYMCIUTEIbHON (hU3HKE
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKU
Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 135 Bcero, B TOM 4uucie:
nexuuu: 90 yac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabdora: 135 gac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

[Iporpammy cocraBui: b.H. YerBepymikuH, 1-p ¢us.-mar. Hayk, mpodeccop, 3aBeayromuii kadeapoit

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MaTeMaTH4ecKOro MOJACIMPOBAHMS U IPUKIIAIHON MaTeMaTHKH
02.04.2024



AHHOTANMA

B kypce paccmarpuBaroTCs KIIOYEBBIE BONPOCHI, CBA3aHHBIE C NPUMEHEHUEM METONOB MaTeMaTH4eCKOTrO
MOZEIMPOBaHNS M BBIYMCIUTENBHON (DU3MKM Ul pelleHHs 3a/ad MEXaHWKH CIUIOMIHOW cpensl. B pamkax
Kypca OCHOBHOE BHHUMaHHME OyHET yAEJICHO OCHOBHBIM BOIIPOCAM MAaTeMaTH4E€CKOrO0 MOJEIUPOBAHHS Kak
CpeICTBAa TONyYeHHS HOBOTO 3HAHHWSA, CHOCO0aM TOCTPOCHUIO MAaTeMaTHUECKUX MOJeNel MeXaHUKU
CIUIOIITHOM CpeJbl, BOMPOCAaM YHCJIEHHOIO PEHIEHHS COOTBETCTBYIOIIMX Ha4yalbHO-KPAEBBIX 3amad Ul
YpaBHEHU B 4aCTHBIX IIPOU3BOJHBIX, COCTABJIAIOIMX MAaTEMAaTUUECKUE MOAEIN MEXAHUKHU CIUIOIIHOM Cpebl.
3HaunTeNbHOE BHUMaHHE OyHET YIEIeHO HENOCPEICTBEHHO «BBIUYMCIMTENIbHOW (M3UKE»  TUCHUIUIMHE Ha
CTBIKE MEXAHHWKH CIUIOIIHON CPEAbl, BBIYUCIUTEIBHBIX AITOPUTMOB U BONIPOC Y(PPEKTUBHOTO peIIeHHs 3a1a4
C IPUMEHEHNEM COBPEMEHHBIX CYNEPKOMITBIOTEPOB.

1. leau u 3apauu

eap AUCUMNIMHBI
- M3yueHune 0CHOB TEOPUU ¥ METOMIOB ONITUMAJILHOTO yIIPaBICHUS.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHC CTyACHTaMHU 0a30BEIX 3HAHUKW B O00JIACTH MAaTEMaTHUYCCKOTO MOACIUPOBAHUA U
BBIYUCIIUTEILHON MaTeMaTUKH s peuieHus 3aga4 MEXaHUKU CIUIOIIHBIX CPE;

- OKazaHWE KOHCYNBbTAlMHd M TOMOIIM CTYJEHTaM B IMPOBEJACHUW COOCTBEHHBIX HCCIICIOBAHHUN O
TEMAaTHUKe Kypca;

- HpI/I06p€TCHI/IC HAaBBIKOB IO TOCTAHOBKC U UCCIICAOBAHUIO MMPUKIIAAHBIX 3a1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJbI
WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTENBHON TEXHUKU

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeTbHOCTH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKHi anmapar U aJropuTMBbl,

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNHU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIpaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKOM  EATEIIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu peLICHUs 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubnmorpadUIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATh:
- (yHDaAMeHTaJbHBIC TOHSTHUS, METO/bI, MAaTEMAaTHYECKOTO MOJCIHPOBAHHUS B MEXaHUKE CIUIOIIHON
cpenbl;
- OCHOBHBIE KJIACCHI MOJIEJICH MEXaHHUKH CIUIOLTHOM CPe/bl;
- OCHOBHBIC IOHSITHS BBIYMCINTEIBHON MaTeMaTUKH M YUCICHHBIX METOJOB, OCHOBHBIC KJIACCHI
BBIYHMCIIUTEIEHBIX AITOPUTMOB U CIIOCOOBI HX MOCTPOSHHS;
- OCHOBHBIC CBOWCTBa COOTBETCTBYIOLIMX MaTeMaTHYECKHX OOBEKTOB, THIIOBBIC KJIACCHI MOJEIICH,
OITUCHIBAIOLINXCS TAPAOOTHYECCKIMU, THITEPOOTNIECKUMHU, HIUIMITUYCCKUMHU YPaBHEHUSMH.

YMETh:
- TOHSATH IIOCTABJICHHYIO 3aJady, HMJICHTH(UIUPOBATH €€ KOHTEKCT W OOOCHOBAaHHO BBLICISTH
HAIpaBJICHUS €€ PeIICHHS;
- MCIOJIB30BaTh CBOM 3HAHUS JUIS peLICHUs (yHIaMEHTAIBHBIX U MPHKIAIHBIX 33/1a4 MOJICIUPOBAHHUS
B MEXaHUKE CIUIOLTHOM CPe/bl;
- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
- CaMOCTOSITENIbHO OPUECHTHPOBATHCS B HEOOXOMUMBIX KIAccaX BBIYHACIUTEIBHBIX aAJITOPUTMOB,
UACHTU(UITUPOBATH 1 000CHOBBIBATH BHIOOP IIETIEBOTO alITOPUTMA;
- CAaMOCTOSITEIBHO BUICTh CIIEICTBUS MOMYUYCHHBIX PE3YJIbTaTOB;
- TOYHO MpPEACTABUTh MAaTeMaTHYECKHE 3HAHHS B OOJACTH MaTEMaTH4eCKOTO MOJCIMPOBAHUS B
MEXaHUKE CIUTOIITHOM CpelIbl B yCTHOW M MUCEMEHHOM (hopme.

BIIAJICTh!

- HaBBIKAMH OCBOEHHSI 00IbIIOr0 00beMa HH(GOPMAIMK U PeIIeHHs 3aa4 MOJCITUPOBAHHS B MEXaHUKE
CIUIOIITHOM CPEJIBl;

- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJAbTYpOW TMOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHUYECKHX M NPUKIAIHBIX 3a/1ad, TPeOyHoLmx
JUIsl CBOETO PELICHHUS UCII0JIb30BaHUsI MAaTEMAaTUUECKUX [TOJXO0B;

- MPEeIMETHBIM MEXaHUKH CIUIOIIHOW Cpebl, HaBBIKAMH TPaMOTHOTO OMHCAHUS pelIeHus 3aaad ,
aHaJlu3a U NPeJICTaBICHU [10JIyYE€HHBIX PE3YJIBTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Maremaruyeckoe MOJCJIMPOBAHUE Kak
1 P 20 10 30
JTUCHUTUINHA.
) Crioco0bl MOCTPOECHHS MaTeMaTHUYECKHX 20 10 30
MOJEJIEW B MEXaHUKE CIUIOLIHOMN CPEbI.
3 Mogenu MeXaHUKH CILTOIIHOM Cpebl 20 10 30
4 @yHIAMEHTAJIbHbIE CBOWCTBA MOZACIIEH 10 5 15
KaK MaTeMaTHYECKUX CUCTEM ypaBHEHH.
OcHOBHBIE KJIacChl METOAOB PELICHUS
5 TUMEepOOIMIeCKNX, DIUIMITHYCCKHX U 10 5 15
napaboIMYecKuX 3a1ad.
6 [Iporpammsl u (Cynep)KOMITbIOTEPHI. 10 5 15
Nroro gacos 90 45 135
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Maremarnueckoe MOJEIUPOBAHUE KaK AUCIUILUINHA.

®usnyeckuii OOBEKT HCCIICAOBAHUS, MaTeMaTW4ecKash MOJENb, BBIYHCIHUTEIBHBIN alTOPHTM,
nporpamma. Kputepun BbeiOOpa u  obocHoBaHus Mmozneneil. Kpurepum kauectBa Mogpenei.

2. Cnoco0Onl NOCTPOCHUSA MATCMATHUYCCKUX MO,Z[CJ'IGI\/’I B MEXaHUKE CILIOIIHOM Cpcabl.

«Kunernueckuit» u «peHoMeHomornueckuin» moaxoAsl. (OCHOBHbIE TMOHATUS PALHOHAIBHOM
TEPMOMEXAHUKHU CIUIONIHONW cpefbl. 3aKOHbI COXpaHEHHMs, OaJaHCOBBIE ypaBHEHHUS. DHTPONHIHOE
HEPaBEHCTBO. Onpenensiomye COOTHOIIEHUS M crmocoObl uX mocrpoenus. llpouenypa
Konmmvana-Homma. Kputepun koppeKTHOCTH MaTeMaTH4eCKUX MOJIEIEH.

3. Mogenu MeXaHUKH CIIJIOITHON CpeIbl

Bs3kuii c)xMMaemblil  TEIUIONPOBOIAHBIA TIa3 WM JKUIAKOCTh. Heckumaemas ruIpoauHaMHUKa.
VYpaBHEHHUS TEOpUHM YNPYrocTd W Tepmoynpyroctd. llocraHoBku KpaeBbix 3amad. CBoiicTBa
COOTBETCTBYIOIIMX CHCTEM YpaBHEHHH B 4YacTHBIX NPOM3BOAHBIX. Monenn tuna audgysHon
TpaHULBI.

Cemecrtp: 2 (Becennuit)
4. ®dyHlaMeHTaNlbHbIE CBOMCTBA MOJIEIECH KaK MAaTEMaTUYECKUX CUCTEM YPaBHEHUH.

I'mnepOonnyeckue, nmapaboIMUEcCKUe M JJUTUNTUYECKUE YpPaBHEHHsS M CHCTeMbl ypaBHeHMH. Mx
XapakTepucTHyeckue cBOMcTBA.CBA3b MEXKIY XapaKTepoM NpOTEKaHUs (PU3MYECKOro mpoiecca U
CBOMCTBAaMM OIKCHIBAIOIIUX €T0 YPAaBHECHU.

5. OCHOBHBIE KJIACChl METOIOB pEIICHHS TUIEPOOIMUYECKUX, HUIMHNTHYECKUX U HapaboIMYecKux
3a/ad.

AOCTpaKTHBIM YHCIICHHBI METOJ] M €r0 OCHOBHBIE CBOWCTAa. AMIMPOKCUMAINS, YCTOWYMBOCTh U
CXOAUMOCTb. MeTobl KOHEUHBIX 00BEMOB, KOHEUHBIX 3JIeMEHTOB. KOoHecepBaTMBHOCTh M KOTAa OHA
HeoOxoauMa. ANTOPUTMUYIECKHE acIIeKThl METO/IOB.

6. I[IporpamMmsl u (Cymnep)KOMITbIOTEPHI.

ApPXUTEKTYpbl COBPEMEHHBIX BBIYHCIHUTENbHBIX KOMIUIEKCOB. 3au€M HYXHBI CYIEPKOMIIBIOTEPHI?
CBA3b MEXIy apXUTEKTYpoHl BBIYMCIMTEIBHOIO KOMIUIEKCA, QJIIOpUTMaMM W MOJEJbIO.
[IpenckasarensHOE MOAETNPOBAHNUE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusl, OCHAIEHHAS MYJIbTUMEIHAIPOCKTOPOM U SKPAHOM, JTO0CKOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Beenenue B BerurcnutenbHyto ¢pusuky [Teker] : [yue0. mocobue st By3oB] / P. I1. ®denopenko ; moxn
pen. A. . Jlobanosa .— 2-e usn., uctp. u gom. — Jlonronpynsstii : Uaremrext, 2008 .— 504 c.
2. IlepBoHavyabHBINA Kypc paMOHANBbHOM MexaHuku crutomHbIX cpen [ Texker] = A First Course in
Rational Continuum Mechanics, Mmonorpadus/K. Tpycaemn , -M., Mup, 1975



3. BeruucnmrensHbie poriecchl u cucteMsl [ Tekcet]. Boim. 8/mon pex. I. . Mapuyka, -M., Hayka, 1991

1.T'amanun M. I1., CaBenkos E. b. MeTop! 4ncIeHHOTO aHajin3a MareMaTHIecKux Mozeneii / ['ananun
M. I1., CaBenxkoB E. b. - M. : I3n-Bo MI'TY um. H. 3. baymana, 2010. - 590

JomonanTtenyHas ureparypa
1. Maremarndeckre BOIPOCHI YUCICHHOTO PEIICHUS TUIIepOOIMYECKIX CUCTEM ypaBHeHUH [ Tekct
J/A. T. Kynuxosckwuii, H. B. [Toropenos, A. 10. Cemenos, -M., ®DUIMATIJINT, 2012

1. Mapuyk I'1., AromxkoB B.W. BBenenue B npoekinoHHO-cETOYHBIE MeTOABI - : Hayka, 1981

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

KypHaiel mo MatemMaTndeckoMy MozaenupoBanuio (Maremarinueckoe MojieipoBanrne, KaHToBas
anekrponuka , XXT®, [Tucema B XKKTD, Physica Status Solidi b, Physical Review B u ap.), noctymasie
yepes Internet HayuHbIE M HAYYHO-TEXHUYECKHUE KypHaubl: http:/scitation.aip.org/,
http://www.sciencemag.org/ SeKTPOHHBIE KOHCTICKThI JICKITHH.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heobxonmumoe nporpammuoe obecnieuenne Power Station 4.0, MATLAB.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus OUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI, METOJIbI IOKA3aTENIbCTB.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATyPBhI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

— BBINIOJITHEHHUE J1a0OpaTOpHBIX paboT, Ui OCO3HAHUS CBS3€H MEXIy TEOpHMEHl M MPaKTUIECKUMHU
HaBBbIKAMH.

— MOJATOTOBKY K UG depeHITUPOBAHHBIM 3a4ETaM.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: b.H. YerBepymikuH, A-p ¢u3s.-Mar. HayK, mpodeccop, 3aBeayoniuil kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOM eI TeNFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJlrOpuTMbI,

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenus qUCHUIUIHHBI « MareMarniecKiue MOJICNI B BEIYUCIUTENLHONW (PU3HKe» 00ydaroNIHics
JOJKEH:

3HAThb:

- (yHIaMeHTaNIbHBIC TOHSTHUS, METO/bI, MaTeMAaTHUYECKOTO MOJEIHPOBAHHUS B MEXAHHUKE CIUIOIIHOMN
Cpensl;
- OCHOBHBI€ KJIACChl MOZEJEH MEXaHUKU CIUIOIIHON CPENbL;
- OCHOBHBIE MOHSTHS BBIYMCIMTEIBHOM MAaTEMAaTWKW W YHCIEHHBIX METOAOB, OCHOBHBIE KJAacChl
BBIYMCIIMTEJIBHBIX AITOPUTMOB U CIIOCOOBI X MOCTPOCHHUS;
- OCHOBHBIC CBOHCTBA COOTBETCTBYIOIIMX MAaTe€MaTH4YeCKHX OOBEKTOB, THUIIOBBIC KJIacChl MOJEICH,
OIMCHIBAIOLINXCS TTapadOIMYECKUMU, THIIEPOOTNYECKUMH, HUINNTUYECKUMHU YPAaBHEHUAMH.

YMeThb:
- TOHATH TIOCTAaBICHHYIO 3ajady, WACHTU(PHUIMPOBATH €€ KOHTEKCT M OOOCHOBAaHHO BBIACISTH
HaIpaBJICHUs €€ PELCHMS;
- UCTIOJIb30BaTh CBOU 3HAHMA JJIS pemieHus QyHIaMEeHTaIbHBIX M MPUKIAAHBIX 33/1a4 MOACIUPOBAHUS
B MEXAHUKE CIUIOLIIHOM CpE.bl;
- OLIEHUBATh KOPPEKTHOCTh OCTAHOBOK 33]1a4;
- CaMOCTOATENIbHO OPHEHTHPOBAThCA B HEOOXOMUMBIX KJaccaX BBIYHUCIUTEIBHBIX aAJITOPUTMOB,
UACHTU(UIUPOBATH 1 000CHOBHIBATH BBIOOP LIETIEBOTO aJTOPUTMA;
- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Y/bTaTOB,;
- TOYHO MPEIACTaBUTh MaTeMaTH4YecKue 3HaHHs B OOJACTH MaTeMaTHMYeCKOr0 MOJAEIHPOBAHUS B
MeXaHHUKe CIUTONIHOM Cpe/ibl B YCTHOW M MUChMEHHOH QopMe.

BJIaJeTh:




- HaBBIKAMH OCBOCHHSI 0OJIBIIOr0 0O0bemMa HH(GOPMALMY U PELICHHS 3a/1a4 MOACITUPOBAHNS B MEXaHUKE
CIUIOLLIHOM CPENBL;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl M OCBOCHUS HOBBIX AUCIUILINH;

- KyJIBTypOH NOCTAHOBKH, aHQJIN3a U PEIICHHUS MaTeMaTHYeCKUX M NPHUKIAIHBIX 3a1ad, TpeOyIomux
JUTSL CBOETO PELIEHUS UCIIOIb30BaHUS MaTeMaTHUYECKUX MTOIX0/I0B;

- NPEIMETHBIM MEXAHUKH CIUIOIIHOW Cpelbl, HaBbIKAMM TI'PaMOTHOIO OIMCAHUs pelIeHus 3aaad ,
aHaNM3a U NMPEACTABICHUS NOTYYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enpr0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bompocs! B 9 cemectpe
1. Dnnuntuyeckue CHUCTEMBbl YpPaBHEHMH M ONKCHIBAEMbIE KMH MaTeMaTHUYEeCKHE MOICIH.

2. IlapaGonuueckue CHUCTEMBI YpaBHEHHH W OINUCHIBAEMBbIE HMHM MAaTE€MAaTHYECKHE MOIEIIH.
3. TunmepOonuueckue CHCTEMbl YPAaBHEHHH W ONUCHIBAEMbIE HMH MaTeMaTHYECKHE MOJIEIIH.

4. AOCTpakTHBI BBIYMCIHUTENBHBIM anroputM. Ero cBoiicTtBa. CXOOUMOCTh. YCTOWYHBOCTS.
Anmnpokcumanus.

5. OcHOBHBIE CIIOCOOBI MNOCTPOCHUA PA3HOCTHBIX CXCM. Pa3znocTHEIC MCTOAEI. HpOGKL{I/IOHHBIG n
MMPOCKINOHHO-CETOYHBIC METOIbI.

6. Metoj kKoHEUHBIX 00beMOB. [IpriMeHeHHe IS HIUTHIITUYECKUX YPaBHEHUH.
7. Metoj koHeUHBIX 00beMOB. [IprMeHeHue Tt MapadoIMYeCKUX YpaBHEHUH.
8. Metox koHe4HbIX 00beMoB. [IpuMeHeH e I THUIIEPOOTMYECKUX YPaBHEHUH.

9. TIpoeKIMOHHO-CeTOUHblE METOAbl. METOI KOHEYHBIX OJJIEMEHTOB [UISl JJUIUNTHYECKUX U
napaboIMYecKux 3ajad.

10. HpOGKL{I/IOHHO—CeTO‘{HLIe METOABI. MCTO)_I KOHCYHBIX J3JICMCHTOB IS T I/IHCp60J'II/I‘IeCKI/IX 3aaa4.

Bormpocs B 10 cemectpe

1. Kakme uuCIeHHbIE METOABl HCIONB3YIOTCS JUIs pemeHus Aud@depeHIHanbHbIX YpaBHEHHH B
BBIUMCIIUATENBHON (hr3nke?

2. Kak cTposTCs MareMaTH4ecKue MOJIENU sl OMMCAaHHS (DU3NYECKHUX IPOIECCOB B Pa3IUYHBIX
obnacTsx (u3MKM (HAIpuUMep, MEXaHHKH, 3JIEKTPOAMHAMUKH, KBAaHTOBOM (HM3MKM) C LEIbI0 HX
YHCJICHHOI'O aHanu3a?

3. Kakue mMeTo[pl KOHEUHBIX PAa3HOCTEH M KOHEUYHBIX 3JIEMEHTOB IPUMEHSIOTCS IJIsl MOIEIUPOBaHUS
MOBEICHHS MAaTEPHAIIOB U CTPYKTYP B BRIYUCIUTENBHON U3MKE?

4. Kakue anropuTMbl NapajuieNbHBIX BBIYMCICHUH HCIONB3YIOTCA Ui 3()()EKTUBHOW pean3aluu
MaTeMaTH4eCcKUX MOJIeNiei B BBIYUCIUTEIbHON Qu3nke?

5. Kakue MeTonpl onTUMU3aluy IPUMEHSIOTCA Ul HACTPOMKY ITapaMeTpoB MaTeMaTHYECKUX MoJeJIel
B BBIUMCIIUTEIIBHON (DU3HKE C LEJbIO YIYUYICHUS! TOUHOCTH U CKOPOCTH BBIUYNCIICHUIT?

6. Kakne maremaTnueckre METOIbl HCIIONB3YIOTCA U1 MOIEIHPOBAHUS TEUEHUS JKHIKOCTEH, ra30B H
IUIa3MBbl B BBIYUCIUTEIbHON (u3nke?

7. Kakue yncieHHble METO/bl IPUMEHSIOTCS Ul peIieH s 3a/1a4 TEMIONPOBOJHOCTH U TEILUIONEpeHOca
B MareMaTH4eCKUX MOJEISX B BEIUMCIUTEIbHON (hrsnke?

8. Kakmue meTonpl aHain3a JaHHBIX U CTaTUCTHKH HMCIOIB3YIOTCS JJIS MHTEPIPETALUU PE3YJIBTAaTOB
YHCIICHHBIX MOJIeJICH B BBIYUCIUTENBHON pr3uke?

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTrcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€Tt €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpuTeNbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MpU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B M3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEYIOBIETBOPUTENbHO 1 Oaim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBenenus auddepeHUMPOBAHHOIO 3auyeTa OOydarolmuecs MOTYT —I0JIb30BaTbCs
NpOrpaMMOM JUCLUHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.



