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

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: DneMeHTHl MaTeMaTHYeCKOTO MOJICITMPOBAHUS

10 HANIPABJIEHMIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA

npo¢uib NOATOTOBKHU: IIporpaMmHast HHXEHEPUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHnmpoBaHHbIi 3a4eT
8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: W.B. Boponuy, kaui. ¢pu3.-Mat. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl KoMmbioTepHoro mozenuposanus 09.04.2024



AHHOTANMA

Kypc mocBsleH M3y4eHHI0O OCHOB MareéMaTH4EeCKOr0 MOJEIHpPOBaHUA. PaccMaTpHBAarOTCSI OCHOBHBIE THIIBI
yYpaBHEHUIl MaTreMaTHueckoil (pU3MKH, BOMPOCHI TEOPUM AWHAMUYECKHX CHCTEM, COOBITHHHBIC MOJIEIH.
PaccmarpuBaroTcss BONpOCHl YHCICHHOTO MOJAEIMPOBaHUS, METOAbl 00pabOTKH, aHANM3a M IMPEICTaBICHUS
pe3yabTaToB, OLEHKH WX TOYHOCTH. IlpakTHueckas pa®oTa HpPOXOAUT C HCIOJIB30BAHHEM COBPEMEHHBIX

MIPOTPAMMHBIX KOMILIEKCOB.
1. leau u 3apauu

Meap AUCUMNIMHBI

- HM3Y4YCHHC TCOPCTUYCCKUX OCHOB MATCMATHYCCKOTO MOACIUPOBAHUA U YUCICHHBIX MCTOHOB C
MNPUMCHCHHUEM K PCHICHUIO NPUKIIAAHBIX 3aJ1a4 C TOMOIIBIO IMTPOrpaMMHBIX KOMIIJICKCOB.

3agauu AU CHUILIHHBI

- o0yueHHMe Ha OCHOBE MPOCTHIX MPHUKIAAHBIX 3a7a4 HaBbIKAM IIOCTPOCHHUS MOAENeH, Hux
TEOPETUYECKOTO M YHCICHHOTO aHalu3a, WHTEPIPETALMH pPE3YJIbTaTOB, MPOBEPKU aJEKBATHOCTH
MoJeliel, aHajiu3a JAaHHBIX OKCIIEPUMEHTAa C HCIOIb30BAHUEM COBPEMEHHBIX IIPOrPaMMHBIX

KOMIIJICKCOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMH(POPMALMOHHOU
0e30MmacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr W 0030pbl WHPOPMALIUU B
o0nacTu cBoei mpoeccuoHaIbHOM e TebHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




- MECTO U POJIb OOIIMX BOTIPOCOB HAyKH B HAYYHBIX HCCIICIOBAHUSIX;
- COBpEMEHHbIE NPOo0OIeMbl GU3UKH U MPUKIIAJHON MaTeMaTHKH;
- TEOPETHYECKUE MOACTH (YH/IaMEHTAIBHBIX ITPOIIECCOB U SIBIICHUN B MEXaHUKE;
- IPUHIUITBI CHMMETPUH U 3aKOHBI COXPaHECHUS;
- HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
- IOCTAHOBKY MPO0JieM (PU3NKO-MaTEMaTHIECKOTO MOACTUPOBAHNS;
- B3aUMOCBS3b M (DyHIaMEHTaJIbHOE €IMHCTBO €CTCCTBEHHBIX HaYK.
YMETb:

- 3((eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTH HAyKH: IOHATHS, CYXIACHHS,
YMO3aKJIIOUYEHNs, 3aKOHBI;
- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHOH BBIYHCIUTEIBHON TEXHUKE;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTyallul, yMETh BBIICIUTH [NIABHYIO YaCTh U COCTaBUTh COACPKATEIbHYI0 MaTEMaTHUECKYIO MOZIEIb;
- IJJAHUPOBAaTh ONTHMAJIBHOE IIPOBEJCHUE YUCIEHHOIO HKCIIEPUMEHTA.

BJIaJIETh:
- HAy4HOW KapTUHOU MUpa;
- HaBBIKAMH CaMOCTOSTEIILHOM pabOThl HA COBPEMEHHOM BBIYHMCIMTEIHLHOM OOOPYIOBAaHUH, 3HAThH
COBPEMEHHBIE A3bIKU IIPOrPAMMUPOBAHUS;
- IJJTAHUPOBAaHUEM, TOCTAaHOBKOH 1 00pabOTKOW Pe3yabTaTOB BEIUMCIUTEIIEHOTO YKCIIEPUMEHTA.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bgenenne. 4 2
2 Tunel MaTeMaTHUeCKUX MOJIEIIEH. 4 2
3 00630p TIPOTPAMMHBIX  KOMILICKCOB 4 )
Mathematica, Matlab.
4 YpaBHEHUS] MaTeMaTHIECKON (DPUBHKH. 4 2
5 Mogenu TMHAMHUYECKUX CHCTEM. 4 2
6 Konebanus u BOIHBL. 4 2
7 Mogenu JIBHYKEHUS KUTKAX u 6 3
ra3zoo0pa3HbIX cpefl.
8 Juckperuszanusa MOAEIEH. 3 2
9 NMuTanmmoHHbIE MOJIEITH. 3 2
10 |Konsekuus u audysusi. 4 2
1 OBosonus _CHCTeM  TIpM  HAJIHYHM 4 )
OTrpaHUYEHUH.
12 [IpencraBnenue pE3yJIBTaTOB 4 )
MOJICTTUPOBAHUS.
13 |O6paboTka IaHHBIX SKCIEPUMEHTA. 4 2
Mognenb MaTeMaTH4YeCKOrO
14  |MomenupoBaHUS u ee 4 2
COBEpIICHCTBOBAHHE.
15 |3axmrouenue. 4 1
Hroro wacos 60 30
[TonroToBka K 3K3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. Beenenue.

Beenenue.3agaun MaTeMaTHu€CKOIO MOAEIMPOBAHUS.

2. Tunpl MaTeEMaTUYECKUX MOJIENIEH.

Turmsl MaTeEMaTHYECKUX MOZEIIEN. BRIYNCIUTEIbHBIN OKCIIEPUMEHT.

3. O630p mporpaMMHBIX KoMIUIeKcOB Mathematica, Matlab.

0030p 1 NpUMEHeHne MPOTPaMMHBIX KOMIIOHEHTOB Mathematica, Matlab.
4. YpaBHEHUS] MaTeMaTHYECKOU (DU3HKH.

OCHOBHBIE THITBI YPaBHEHUH MaTeMaTHUECKOW (PU3MKH, NX CBOWCTBA.

5. Mogenu JuHAMUYECKUX CUCTEM.

Mogenu quHammuueckux cucteM. da3oBbie mopTpeThl. YeToHYnBOCTh. CaMOOpraHu3alys.
6. KoneGanus 1 BOTHBI.

Kone6anus u Bonnsel. Jucnepcus BonH. PacipocTpaneHne BOJH B Cpeaax.
7. Monenu ABMKEHUS! JKUJKUX M Ta3000pa3HbIX CPEl.

OcHOBHBIEC MOJICTTH JIBUKCHUS )KUJKUX U Ta3000pa3HbIX cpefl. VX ommcaHue u cBOWCTBA.

Cemecrtp: 8 (Becennuit)

8. Jluckperuzanus Mojiemnei.

Huckperuzanust moneneid. OIleHKa KOPPEKTHOCTH JUCKPETHBIX Mojened. Bepudukarus
BaJIUAALMSL.

9. UMuTanimoHHEIC MOJCIIH.

Umuraunonusie monenu. CoObiTuiiHOE MoAenupoBanue. CirydaiiHbie TPOLIECCHI.

10. KouBekius u muddysus.

MopnenupoBanue KOHBeKIUH U A dy3un, pacipocTpaHeHUs BOJIH.

11. DBomtoLns CHCTEM NPU HATMYWUU OTPAaHUYCHUI.

MopaenupoBaHue 3BOJIIOLMN CHCTEM MPU HAJIMYWHU OrpaHUYEHUH. AHAIIN3 TPaeKTOPHil.

12. IlpencraBnenne pe3ynsTaToB MOAETUPOBAHUS.



OO0paboTka, aHaIM3 U MPECTAaBICHUE PE3yIbTaTOB MOIEIUpoBaHus. IHTepnpeTarus.
13. O6paboTKa TaHHBIX SKCIIEPUMEHTA.

OO0paboTka JaHHBIX JKCIepuMeHTa. MeToJl MaKCHMaJbHOTO TpaBaononodus. PerpeccroHHBIN
aHaJIM3.

14. Monens MareMaTH4eCKOTO MOZICITMPOBAHUS U €€ COBEPIICHCTBOBAHUE.
ATEeKBaTHOCTh MOJICIIH U €€ COBEPIIICHCTBOBAHUE.
15. 3akiroueHue.

3aKIroucHuUE. HaHpaBJ'IeHI/ISI Pa3sBUTHUA MAaTCMATUICCKOTI'O MOACIINPOBAHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kypc Boicmieit maremaruku [Tekct] : Psinbl. YpaBHenus mat. pusuku. Teopust GyHKINH
KOMIUIEKCHOM nepeMeHHON. Uncnennsie Metoasl. Teopus BepositHocTei / O. B. Mantypos - M.Beici.
mKoJja, 1991
2. Maremarndeckoe moaenuposanue [Tekct] : Maen, metossl, mpumepsl, [MoHOTpadus|/A. A.
Camapckuii, A. I1. Muxaiinos, -M, ®u3marurt, 2001, 2005

JononaurtensHas IuTEparypa
1. 'mppoaspomexanuka [Texct]/JI. Ilpanarns , -M. ; UxeBck, Perynsipaas u xaoTuueckas JMHaAMUKA,
2000

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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryzaeHT, U3ydaromuil TUCIUIUIMHY "DJeMEeHThl MaTeMaTHUYeCKOTO MOJIETUPOBaHUs", JOIKEH C OJHOM
CTOPOHBI, OBJIAZICTh OOIIMM MOHSATHHHBIM AammaparoM, a C APYTrOd CTOPOHBI, JOJDKEH HAayYUThCS
IIPUMEHATh TEOPETUUECKHUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

— BBINIOJTHEHHE J1a0OpaTOpHBIX paboT, Ul OCO3HAHMS CBS3EH MEXIY TEOpHEeH U NPaKTUYECKUMH
HaBBbIKAMU;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJIeHTa OCYIIECTBIsACTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo no0uThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu

3aTPYIHCHUU HW3Y4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (Becennnii) - uddepernurpoBanHblii 3aueT

Pa3zpatGoTunk: N.B. Boponuu, kana. ¢pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOIbl U IPUKIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT obecneyenust

Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazgeer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKaIMHA

OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAy4YHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pe3YJIbTaTe HU3YUYCHUSA JUCHUIIIINHBI «DIJIEMEHTBl MaTEMAaTHYECKOTO MOACIIUPOBAHUA» O6y‘laIOH_[PII>'IC$I
JOJIKCH:

3HATb:

- MECTO U POJIb OOIIMX BOTIPOCOB HAyKH B HAYYHBIX HCCIICIOBAHUSIX;
- COBpEeMEHHbIE MTPoOIeMbl (PU3UKH U MTPUKIIATHON MaTeMaTHKY;
- TEOPETHYECKUE MOACTH (YHIaMEHTAIBHBIX MTPOIIECCOB U SIBIICHUN B MEXaHUKE;
- IPUHIMIIBI CHUMMETPHH U 3aKOHBI COXPAHEHHUS;
- HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,;
- IOCTAHOBKY MPO0JieM QPU3NKO-MaTEeMaTHIECKOTO MOACTUPOBAHNS;
- B3aUMOCBS3b M (DyHIaMEHTaJIbHOE €IMHCTBO €CTCCTBEHHBIX HaYK.
yMeThb:
- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHYECKHE KOMIIOHEHTHI HAyKH: MOHATHS, CYXIACHHS,
YMO3AKITIOUCHUS, 3aKOHBI;
- IPEACTaBUTh MTAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHNS;
- paboTaTh Ha COBPEMEHHOW BBIYHCIIUTEILHON TEXHHUKE;
- a0cTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCTUPOBAHUM PEAIBHBIX (H3HMUECKUX
CHTYaIlHii, YMETh BBICIUTH IJIABHYIO YaCTh H COCTaBHUTh CONEPKATEIBHYI0 MaTEMaTHIECKYI0 MOJICIb;
- IUIAHUPOBATh ONTHMAJIbHOE IPOBEACHUE YHCIEHHOTO YKCIIEPUMEHTA.
BJIA/IeTh:
- HAy4HOW KapTUHOU MUpa;
- HaBBIKAMH CaMOCTOSITENIbHOM pabOThl HAa COBPEMEHHOM BBIYMCIHMTEIBHOM OOOPYIOBaHWH, 3HAThH
COBPEMEHHBIE S3bIKH IPOTPaMMHUPOBAHHUS;
- IUIAaHKPOBAaHHUEM, ITOCTAaHOBKOW M 00pabOTKO Pe3y/IbTaTOB BEIYHCIUTEILHOTO SKCIIEPUMEHTA.



3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

. TUmBl MaTeMaTHYECKUX MOZEICH.

. OGnacTy IPUMEHEHNSI MaTeMaTUIECKUX MOJIEIICH, IPUMEpBI.

. CTpyKkTypa 1 BO3MOXKHOCTH IPOTPaMMHBIX KoMmIluiekcoB Mathematica, Matlab.

. [Tpumeps! npumenennii Mathematica, Matlab B MmaremarnieckoM MoOJICTUPOBAHHH.
. OCHOBHBIE TUIIBI YPaBHEHUH MaTeMaTH4eCKO (DU3UKH, UX CBOWCTBA.

. [Tpumepb! TUHEWHOM 1 HENMWHEWHOH KoHBEeKIMH, T dy3un. TouHbIe pereHus.

. Onucanue ABUXEHUS KUJKOCTEHN U ra30B.

0 N O L AW~

. Uepapxus moneneii. Kpurepun nogoous.

9. Muckperusarus Mozeneil. AImpoKCUMaIusl.

10. YcroituuBoCTh, CXOMUMOCTh. Bepudukanus u panuaaiusi.

11. ITpuMeps! IUHAMUUYECKUX CUCTEM: OCLMIUISITOPBI, XULTHUK-KEPTBA.
12. ®a3oBbIe TOPTPETHI, YCTOWYUBOCTH MOJIOKEHUN PAaBHOBECHS.

13. Posip BHENIHETO BO3ACUCTBHS U PECYPCHBIX OTPAaHUYEHUH.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

. MonenupoBaHue cTallMOHAPHBIX U HECTAMOHAPHBIX IPOLIECCOB.

. HacTOTHBII1 aHaIM3 HECTAMOHAPHBIX POILIECCOB.

. Pemienue 3anau kouBekuun u auddysun.

. JIuHelHbBIN 1 HETMHEHHBIN TIEpeHOoC.

. Cxemuas nuddysus u gucnepeus.

. Pemienue 3amau pacnpocTpaHeHust BOJIH B cpeiaX ¢ HOCTOSHHBIMU M IEPEMEHHBIMU CBOHCTBAMH.
. MaTepdepennus, paccesHre U OTpakKeHUE BOJIH.

0 NN N bW~

. IlocTpoeHune ciy4aiHbIX IPOLIECCOB.

9. Pemienue 3anau nudy3un MeTogaMu ciydailHbIX Oy XIaHui.

10. AHanu3 3alIyMJICHHBIX JAHHBIX PA3IMYHOTO IPOUCXOKACHUS.

11. [IpumeHeHre METOIa MAKCUMAJIBHOTO MIPAaBAONION00MS U PETPECCHOHHOTO aHAIN3A.
12. AneKBaTHOCTb MOJIENU. YCIIOKHEHHE MOJIENICH COBPEMEHHBIX TEXHUYECKUX CUCTEM.

bumer 1

Omnucarh MpoIeCcChl MOISTHUPOBAHUS CTAIIMOHAPHBIX M HECTAIIMOHAPHBIX MTPOIIECCOB.
buier 2

Ornucarh METOIBI pEIIeHHs 331349 KOHBEIUH U uddy3un.

buner 3

Crioco0bI TOCTPOSHUS CITy9aliHBIX MPOIIECCOB.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEYJIOBJIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecss MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJlaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



