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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNITUHDI

61.0.09 MaTemaTunyeckoe mMoagenmnposaHne guHaMmn4yeckmnx cCMctemMm C NaMATbio

1. Wincpp v HaMmMeHOBaHUe HanpaBlieHUA NOArOTOBKU:
02.04.01 MaTemaTuKa N KOMMNbOTEPHbIE HAYKU

2. NMpocdhunnb NOArOTOBKMU:

MaTtemaTnyeckoe u KOMMNbOTEPHOE MOAENTMPOBAHUNE; MaTtemaTnyeckne metoabl n
KOMIMbKOTEPHbIE TEXHOJ1OITMN B €CTEeCTBO3HAaHNN, SKOHOMUKE U yNnpaBJiEHNN

3. KBanudumkauuma BbinyckHuka: Maructp

4. ®opma oby4yeHusn: OyHas

5. Kachepnpa, oTBeuyarowas 3a peanmsaumio AUCLUNNUHDbI:
Kadegpa anrebpbl 1 MaTemMaTU4eCKNX METOO0B rMOAPOONHAMMUKN

6. CoctaBuTENM Nporpammbl: npogeccop, a.¢d.-Mm.H., Opnos Brnagnmup MNeTposuny

7. PekomeHaoBaHa: Hay4yHo-MeTOoOMYEeCKMM COBETOM MaTeMaTMyecKoro cgakynbreTta
npoTtokosi Ne 0500-03 ot 18.03.2025

8. YuebHbIN roa: 2025-2026 CewmecTp: 2



9. Llenu n 3apgayum y4e6HON AUCLMNIIUHDI:
Llenu y4yebHouU QucyunuHbl:
OBnageHne anemMeHTapHbIMM 3HaAHUAMM B 06nactM maTeMaTU4ecknx moaenemn

OBUXKYLLNXCA CUCTEM C NAaMATbHO

3adayu y4ebHoU OuCyUMNIUHbI:

- N3y4YeHne OCHOBHbIX (haKTOB AMHAMWKM CUCTEM C NaMSTbIO;

- cchopmmpoBaTb CNOCOOHOCTb MPUMEHEHUS MaTteMaTnyeckmx opmanm3MoB B
npoceccrmoHanbHON AeATENBHOCTY;

- OBMnageHue MeTodamMu,

No3BOJTAKOLLNMN

nccnegosaHue peu_leHvu7| npuKnagHblX 3agav.

OCyLleCTBNATb

Ka4yeCTBeHHOe

10. MecTo yye6HOM aucumnnuHbl B cTpyktype OOI: (umkn, K KOTOPOMY OTHOCUTCSH

OncuunnimnHa, Tpe6OBaHI/IFI K

BXOOHbIM

3HaHUAM,

YMEHUAM U

KOMNeTeHUunAaAMm,

ONCUUNINHBLI, ANA KOTOPbIX AaHHaA AUcuuniinHa ABAETCA I'Ipe,El,LU€0TByFOLu,eI71)

YyebHas aucuunnuHa

«MaTemaTtnyeckoe mMmoaennposaHne AMHaMUN4YeCKnX

CUCTEM C NaMATbIO» OTHOCUTCA K BJ'IOKy 1, 0bsi3aTENbHON YacTu.
Teopm;l MaTeMaTUYECKUX Moaenen OBMXYLLMNXCA CUCTEM JNEeXUT B OCHOBE

MaTtemMaTn4eckoro moaerimpoBaHuUA

KOHKPETHbIX 3aday4 B pPa3J/InYvHbIX obnacrax

TEXHWUKN, MeXaHuKM cTpouTenbctBa. Kypc onupaetcss Ha OCHOBHble duandeckue
3aKOHbI, AnddepeHumanbHblie ypaBHEHNA N MaTeMaTUYECKNIA aHanus.

11. KomneTeHuum obyuvawlwerocs, dopmMmupyemblie B pe3ynbTaTe OCBOEHUs
ANCUMnNIUHLI:
Kog HassaHune Kog(bl) | UngmkaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNeTEHLMN
Orl1K-2 | CnocobeH OlK- | BnapgeeT HaBblkamu 3HaTb: COBPEMEHHbIE METOAbI U
co3fnaBsathb U 2.1 co34aHus 1 Krnaccuyeckune pesynbTaTbl NOCTPOEHUSI
nuccnenosatb nccnenoBaHusi HoBbIX MaTeMaTUYEeCKNX Mopaenen
HOBble MaTeMaTUYECKNX
mMaTemaTuyeckme Moaenelt B ecTeCTBeHHbIx | YMETbI UCMONb30BaTh U3y4eHHbIe
Mozenm B Haykax MeToAbl ANS CO30aHus U UCCNEnOoBaHNSA
©CTECTBEHHbIX MaTeMaTUYEeCKNX Mopaenen
Haykax, )
COBEpLLEHCTBOBATH Bnapetb: HaBblkamu CC{SﬂaHMH "
1 paspabaTbizaTh nccnenoBaHus Moaenen B eCTECTBEHHbIX
KOHLIENLIMKM, TEOPUN Haykax
M MeToAbI OMK- | YmeeT ucnonb3oBaTb 3HaTb: MeToAbI 1 CNocoBbl NPUMEHEHUS!
2.2 MaTeMaTU4Yeckme Modenn | MatemMmaTudeckux Mmoaenen B
B NpodheccuoHarnbHoOn npogeccrMoHanbHOM AeATeNbHOCTH
OesaTenbHOCTU
YMeTb: ncnonb3oBaTb MaTeMaTnyeckne
Moenu B npodeccroHanbHom
AeaTenbHOCTU
BnageTb: HaBblkaMy UCMONb30BaHNSA
MaTemMaTu4eckne Moaenv B
npodeccroHanbHoM AesTeNbHOCTU
OrlK- | NimeeT npakTu4eckmn 3HaTb: COBPEMEHHbIE METOAbLI U TEOPUMH,
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2.3 ONbIT CO34aHNA 1 MCnonb3yemblX 4519 ONMcaHus, co3gaHns
nuccneanoBaHusa NoaobHbIX | W UCCrefoBaHnA pasnnyHbIX
MaTeMaTUYEeCKUX MaTemMaTU4ecKnx Moaenemn ¢ namsaTbio
. MeTb: BaTb, MccrnenoBaTb U
mMoaenen n paspaboTku YMeTL: CO3AaBartk, Ucaneaosa
y onvcbiBaTb Marematuieckme Mogenu
Teopun n METOAOB ANA MX | BraneTk: NPaKTUYECKM ONbITOM
onmcanmns €034aHus 1 nccnegoBaHus
mMaTtemaTu4ecKknx Mogenemn n MetTogamu
nX onucaHusi
OrIK- | Obnapaet 3HaTb: KOHUEeNTyarnbHble OCHOBLI
1.1 dyHOaMeHTanbHbIMU MEeTOO0B peLleHusi 3a4ay B NpeaMeTHOM
3HaHUAMU K obnacTtu; OCHOBHble METOAbI
NPaKTUY4ECKMM OMbITOM B | JoKasaTenbCTBa MaTeMaTUYeCcKux
dhopmMynupoBKe K yTBEPXAEHUN
peLleHnn akTyanbHbIX U
3HAUMMbIX NpoBrem YMeTb: opMynmMpoBaTh NOCTAaHOBKU
APMKNaaHON 1 OCHOBHbIX 3agay NpuKnagHom u
KOMI'IbIOTepHOI7I KOMI'IbIOTepHOIZ MaTeMaTuKu;
MaTeMaTHKK dhopmynupoBaTh 1 AoKa3blBaTb TEOPEMbI
CyLLIeCTBOBaHUA, €OUHCTBEHHOCTH,
KOpPPEKTHOW NOCTaHOBKM 3adau
Bnapetb: TeopeTnyeckumMmm nogxogamm K
CnocobeH -
€034aHu0 MaTeMaTUYECKUX MOLENEN;
HaxoauTb,
HaBblkamun paboTbl B UHPOPMALIMOHHBIX
dopmynupoBaTb 1
COBPEMEHHbIX CUCTEMax
pelwaTb
aKTyalnbHbie 1 OlK- | YMeeT ncrnonb3osaThb 3HaTb: yHOaMeHTanbHbIe 3HaHUS B
OrK- | sHaunmble 1.2 | dyHOamMeHTanbHbIe npodeccroHanbLHoN AeATernbHOCTH
1 npobnemsi 3HAHVS B
MPVKNagHom n MPOdECCHOHABHOI YMeTb: NCMOSb30BaTh MOyYeHHbIe
KOMMbIOTEPHON [eATENbHOCTH (hyHaameHTanbHble 3HaHWs B
MaTeMaTUKN npodeccrmoHanbHoOM 4esaTeNbHOCTH
Brnagetb: uctouHmkammu nHcopmaumm,
TEeopeTM4EeCKMM NOAXOAAMM K
hyHAaMeHTanbHbIM 3HAHWAM
OrlK- | MimeeT HaBbIKM peLleHus 3HaTb: MeTobl uccnegoBaHus n
1.3 aKTyasnbHbIX U 3HAYUMbIX | pellueHus 3agad NpuKnagHon u

npo6nem npuknagHon n
KOMMbHOTEPHOMN
MaTemaTtuku
MaTemaTuyeckux 3agay

KOMMbKOTEPHOM MaTeEMaTUKK

YMeTb: pellaTb akTyarnbHbl€ U 3Ha4YMble
npo6rieMbl NPUKNAAHOM U KOMMbIOTEPHOWN
MaTemaTuKn MatemMaTuyeckmx 3agad

Brnagetb: HaBblkamMun n MeTogamu
peLLeHns MaTemMaTM4eckux 3agad
npeamMeTHOW oTpacnu

12. O6bem AUCLUMNIUHBbI B 3a4eTHbIX eguHuLax/yac.(6 coomeemcmeuu ¢ y4ebHbIM

rnnaHom) — 3/108.

dopma NpoMeXyTOYHOM aTTecTauuun: 3ayeT




13. Buabl y4e6HOM paboThbl:

TpyooeMKOCTb (Yachl)
Bug y4ebHom paboThbl Bcero Mo CeMzeCTpaM
AyaunTopHblE 3aHATUSA 24 24
B TOM Yucre: niekuunmn 14 14
npakTn4eckune 14 14
nabopartopHsle - -
CamocrosiTensHas paborta 80 80
UToro: 108 108

13. 1. CopepxaHue pa3aenoB ANCLUNSIUHDbI:

n/n

HanmeHoBaHue
pasgena
ONCUUNNUHbBI

CopnepxaHvie pasgena
OVUCLMNIVHBI

Peanusauus pasgena aucumnnuHbl ¢
NMOMOLLbI0 OHNanH-kypca, AYMK *

1. Nekuun

1.1

OnucaHne amxeHus
XNOKOCTEN.

OnpeaenexHnst 1 OCHOBHbIE
NOHATUS. DUNEPOB U
JlarpanxeB noaxogbl onvcaHus
OBWXEHUS XKNOKOCTEN.
Ownneposbl 1 JlarpaHxesbl
KoopauHatbl. lNMepexoa ot
nepemeHHbIx JlarpaHxa kK
nepemeHHbIM Jrnepa. MNepexoq
OT NepeMeHHbIX Jrnepa K
nepemeHHbIM JlarpaHxa.
OcCHOBHbIE KMHEMATHYECKNE U
reomeTpuyeckue
XapaKTEPUCTUKN OBUXKYLLLENCS
Xuakoctu. Buapl xngkocTen.

1.2

OnemMeHThl
MeXaHWKU CrSIOLLIHOWN
cpenpbl.

TeH3op HanpskeHnn. TeH3op
ckopocTen gedopmaLmin.
TeH3op aecdopmaumi.
Peonornyeckue cooTHoOLEHMS.
YpaBHeHne HepaspbIBHOCTMW.
Knaccudumkaumst CnaowHbIX
cpea.

1.3

YpaBHeHUS
OBWXEeHNs
XXNOKOCTEN.

3aKoH CoXpaHeHMs1 Macchbl.
OuddepeHumnpoBaHmne no
BPEMEHW MHTerpasnos no
obbemaM. YpaBHeHne
HepaspbIBHOCTU. YpaBHEHMS
OBWXKEHUs naeanbHom
XNOKOCTW. YpaBHEHUS
OBVDKEHUST BA3KOW XMUOKOCTW.

1.4

CyuwiecTBoBaHue
peLLeHnn ypaBHeEHUN
OBVDKEHMUS.

®PyHKUMOHANbHbIE
NpPOCTpPaHCTBa MMAPOLMHAMUKM.
CeoncTsa onepaTopoB
rmapoavHamuki. Metop,
ManepkuHa. AnpropHbie
oueHkun. CxogmMmMocTb

https://edu.vsu.ru/enrol/index.php?id=25798




nocnegoBaTenbHbIX
NPUONKEHWUIA.

2. MpakTuyeckue 3aHATUA

21

OnucaHne aBMXeHus
XNOKOCTEN.

OnpepneneHns 1 OCHOBHbIE
NOHATUSA. DUNEPOB U
JlarpaHxeB nogxoabl onucaHms
OBWDKEHNUS XKMOKOCTEN.
Onneposbl K JlarpaHxesbl
koopauHatbl. MNepexoa ot
nepemMeHHbIX JlarpaHxa K
nepemMeHHbIM Onnepa. Nepexoa
OT NepeMeHHbIX drnepa K
nepemMeHHbIM JlarpaHxa.
OCHOBHblE KUHEMAaTNYECKUe U
reomeTpuyeckme
XapakTepucTukn OBUXyLLEencs
Xunagkoctu. Buabl xxngkocTten.

2.2

3nemeHTbl
MeXaHWKU CrnoLHOM
cpeabl.

TeHsop HanpsXeHuin. TeHsop
ckopocTen gedopmauui.
TeH3op aecdopmaumi.
Peonornyeckue cooTHoLLEHNUS.
YpaBHeHVe Hepa3pbiBHOCTH.
Knaccudumkaumsa cniowHbIxX

cpen.

2.3

YpaBHeHMS
OBUXKEHUS]
XWOKOCTEN.

3aKoH coOXpaHeHMs1 Macchbl.
OunddepeHumpoBaHme no
BPEMEHUN MHTErpanos no
obbemaM. YpaBHeHne
HepaspbIBHOCTU. YpPaBHEHMS
OBWXeHns ngeanbHomn
XNOKOCTU. YpaBHEHMUS
OBWKEHUST BSA3KOW XXMOKOCTW.

2.4

CyuwecTtBoBaHue
peLLEHUN ypaBHEHWN
OBWXKEHNS.

OyHKUMOHarbHbIE
NPOCTPaHCTBA r’MapoaMHaAMMUKN.
CeoricTBa onepaTopos
rmgpoanHamukn. Metoq
ManepkuHa. AnpropHble
oueHkn. CxoanmMmocTb
nocnenoBaTerbHbIX
NPUBNIKEHWNA.

https://edu.vsu.ru/enrol/index.php?id=25798

13.2.

Tewmbl (paspenbl) AUCUUNINUHBI U BUAbI 3aHATUN

n/n

HavnmeHoBaHue pasgena AUCUMNNUHBI

Buabl 3aHsTUN (YacoB)

Jlekuyumn

Mpaktn
yeckue

CamocTosTe
nbHas
paboTta

Jlabopart
OpHble

Bcero

OnucaHne ABUXKEHUS XUOKOCTEN.

3 20 26

OneMeHTbl MEXaHUKM CMIOLLHON cpeabl.

3 20 26

YpaBHEHUST ABWKEHUS XXNOKOCTEN.

3 20 26

CyLLeCTBOBaHNE PELLIEHUIA YPaBHEHUI

OBWXEHUA.

6 20 32




NToro: 14 14 80 108

14. MeToau4ecKkue yKkasaHus Ans o6yyarowWwmxcs N0 0CBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHnsa AMCUUNANHBI UCMONb3YIOTCS Takme BUAbl y4ebHon paboThl,
KakK nekuun, NpakTUdecKkne 3aHATUS, a Takke pasnuyHble BuAabl CaMOCTOATENbHON
paboTbl obyyaromxcs, Ha koTopyto otBoauTcs 80 YacoB. Ha nekumsx pacckasbiBaeTcs
TEOpeTUYECKUA MaTepmarn, Ha MNpaKTUYECKUX 3aHATMAX peLlarTcss npuMepbl no
TeopeTnyeckoMy matepuany, NpoOYMTaHHOMY Ha NEKLMSIX.

Mpu wnsyyeHnn kypca «MaTemaTudeckoe MoOAenvMpoBaHME AWHAMUYECKUX CUCTEM C
namatblo»  obydarolwmmca cnegyet BHUMATENbHO Crywatb W KOHCNEKTMPOBAaTb
MaTepuwarn, Wusnaraemblini Ha ayguTOpHbIX 3aHATUAX. [Ona  ero mnoHUMaHua u
Ka4YeCTBEHHOr0  YCBOEHWS  peKkoMeHAyeTca  cnefywuwass  nocneaoBaTesnibHOCTb
OEeNCTBUN.

1. [ocne «kaxgowm nekunn CcTydeHTam pekomeHgyeTcsas nogpobHo pasobpatb
NPOYMTaHHbIN TEOPETUYECKMIA MaTepuan, Bbly4nTb BCe onpeaeneHns nu opmynmpoBku
TeopeM, pasobpaTb NpuMepbl, pPeLleHHble Ha nekuuwn. lNepen cnefyowen nexkuun
06s3aTenbLHO NOBTOPUTL MaTepuan npeablayLien nekumnm.

2. MNepepn npakTMyeckuM 3aHsaTMEM 00si3aTernbHO MOBTOPUTbL NEKUWOHHbIA MaTepuarn.
lMocne npakTU4ecKoro 3aHATUSA euwe pas pas3obpaTb pelleHHble Ha 3TOM 3aHATUM
npumepbl, NOcne 4ero NPUCTYNUTb K BbINOMHEHWIO AOMalUHero 3agaHus. Ecnn npu
peLlleHn NpUMepPOoB, 3afaHHbIX HA AOM, BO3HUKHYT BOMPOCHLI, 0643aTenbHo 3agaTb Ha
crnegyrowemM npakTM4ecKoM 3aHATUM UK B NPUCYTCTBEHHbIN Yac npenogasaTernto.

3. MNpu noarotoBke K NPaKTUY4ECKUM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUA MO
TemaMm, Wu3yuuTb npumepbl. Pewas 3agayv, npeaBapuUTenbHO MOHATb, KakKow
TEopeTUYeckun Martepuan HyXHO Wucnonb3oBaTb. HameTuTb nnaH pelleHus,
nonpoboBaTb Ha ero OCHOBE peLUUTb NPaKTUYecKne 3agadu.

CamocTtosaTenbHasa paboTta oby4varoLmxcst HanpaBfeHa Ha CaMOCTOSATENbHOE OCBOEHME
BCEX TEM W BOMPOCOB Yy4ebHOW AUCUUNAWHBI, MNPeayCMOTPEHHbIX MNPOrpamMmMon.
CamocToaTenbHas pabota sBnsetca obs3aTenbHbIM BWOOM OEATENbHOCTU  ONS
Kaxgoro obydarowlerocsi, ee obbem no yvyebHoMy Kypcy onpegensietcss ydebHbiM
nnaHom. [lpy camocTtoaTensHonm paboTe obyvyarlmnincs B3auMOOENCTBYET C
pekoMeHO0BaHHbIMW MaTepranamu npy MUHUMarbHOM yYacTuu npenogasaTtens.
CamocTtosaTenbHaa pabota c yyebHukamu, ydebHbIMM nocobusimu, MaTepuanamm
nepuoanyvecknx usgaHun wn  pecypcamm cetn Internet aesnsetca Haubonee
3(hpeKTUBHBIM METOAOM NOSTYYEHUSA 3HAHWUI, MO3BOMSET 3HAYNTENBHO aKTMBU3NPOBATb
npouecc oBnageHuss uHdopmaumen, cnocobecteyeT 6Gonee rnybokomMy yCBOEHMIO
n3yyaemoro maTtepuana, opmMupyeT y obyyatoLmnxca 3anHTepecoBaHHOE OTHOLLEHME K
KOHKpeTHon npobneme. Bonpochkl, KOTOpble BbI3bIBAOT Yy 0Oy4valowmxcsa 3aTpyaHEHUs
npyv NOAroTOBKE, OOIMKHblI ObITb 3apaHee CHOPMYyNMPOBaHbl M 03BYYEHbI BO BpeMS
3aHATUA B ayanTopun Ans JONOSTHUTENBHOrO pasbACHEHUSA nNpenogaBaTenem.

[na ycnewHoro n nnogoTBOpHOro obecrnevyeHns UTOroB CaMOCTOATENbHOW paboThl
paspaboTtaHbl y4ebHO-MeTOAMYECKNE YKa3aHNA K CaMOCTOSATENbHON paboTe CTyAeHTOB
Hag, pasnuyHbIMK pasgenamMmm AUCUUNIINHLI.

Bce 3agaHus, BbiNONHAEMble CTyAeHTaMM CaMOCTOSTENbHO, Nognexar nocnenyoLwen

npoBepkKe npenoaasaTenem.

15. NepeyeHb OCHOBHOM U AONOJIHUTENLHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6XoaUMbIX ANSA OCBOEHUA AUCLMNINUHBI (CIIUCOK lumepamypbl 0hoOpPMIISIemcs 8
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coomeemcmeuu ¢ mpebosarHusimu 'OCT u ucrionb3yemcsi obwasi CKBO3Hasi

Hymepauyus 05151 ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n McTouHnk

3eseuH B.I. Mamemamudeckue 80rpochkl 2udpoOuUHaMUKU es3Koyrpyaux cped / B.I". 38512uH,

1 M.B. TypbuH. - M. : KPACAH/[, 2012. - 416 c.
JlaHOay J1.[]. Teopemuueckas ¢usuka : y4ebHoe nocobue drnsi cmyd. ¢husudecKkux
5 crieyuansHocmel yH-mos : 6 10 m. / J1.[. JlaHBay, E.M. Jlucpwuy,. - M. : DUSMATIINT, 2003- .

T. 6: TudépoduHamuka / 11.4. [laHday, E.M. Jlucpwuy ; nod ped. J1.I1. lNumaesckoeo. - N3d. 5-¢,
cmep. — 2006. - 731 c. : un. - lNpedm. ykas. : c. 730-731.

6) oononHUTenbHas nuTepaTypa:

Ne n/n NcTouHmK
3es2uH B.I". AnnpokcumayuoHHo-mornonozudeckul nodxod kK uccriedosaHuro 3aday
3 eudpoduHamuku. Cucmema Hasbe-Cmokca / B.I". 38s2uH, B.T. mumpueHko. - M. :

Edumopuan YPCC, 2004. - 112 c.

JladbnkeHckas O.A. Mamemamuueckue 80rpockl QUHaMUKU 8513KoU Hecxxumaemol xudkocmu /

4 O.A. JladbixeHckas. — 2-e u3d. - M. : Hayka, 1970. - 288 c.
Temam P. YpasHeHusi Hasbe-Cmokca : Teopusi u YucrieHHbIlU aHanu3 / P. Temam | riep. ¢ aHe.
5 B.A. Hosukoea, A.M. ®parka ; nod ped. b.I". KysHeyosa, H.H. SlHeHko. - M. : Mup, 1981. - 407,

[1] c. :un.

B) UHOPMALIMOHHbIE 3reKTPOHHO-0bpasoBaTernbHbIE Pecypehb:

Ne n/n McTouHuk

7 Bukunedusi : ceobodHasi aHyuknonedus : (http://ru.wikipedia.org).

8 lNMonHomexkcmosasi 6a3a «YHugepcumemckas bubnuomekas : obpazosamesibHbIl pecypc :
<UPL:http://www.biblioclub.ru>.

9 AnekmpoHHbIt kamarnoe HaydyHoul 6ubriuomeku BopoHEXCKO20 20cydapcmeeHH020

yHugepcumema : (http // www.lib.vsu.ru/).

16. MMepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANA CaMOCTOATEeNbHOM
paboTbl (y4ebHo-memoouyeckue pexkomeHOayuu, rocobus, 3a0ayHUuKuU,
Memoduyeckue yKa3aHusi Mo 8bIMOSTHEHUK MPaKmMu4yeckux (KOHMPOIsIbHbIX), KypCcOo8biX
pabom u dp.)

Ne n/n McTouHuK

1 3esieuH B.I. AnnpokcumayuoHHO-morosioaudeckul nodxoo K uccriedosaHuro 3aday 2udpoduHaMUKuU.
Cucmema Hasbe-Cmokca / B.I". 3esieuH, B.T. Jmumpuerko. - M. : EQumopuan YPCC, 2004. - 112 c.

5 JladbnkeHckas O.A. Mamemamudeckue 80oripockl QUHaMUKU 8513Kol Heckumaemou xudkocmu / O.A.
JladbikeHckas. — 2-e u30. - M. : Hayka, 1970. - 288 c.

3 Temam P. YpasHeHusi Hasbe-Cmokca : Teopusi u YucrnieHHbIl aHanu3 / P. Temam | nep. ¢ aHe. B.A.
Hosukoea, A.M. ®paHka ; nod ped. b.I". Ky3Heuyosa, H.H. AHeHko. - M. : Mup, 1981. - 407, [1] c. : un.
MonoxeHne 06 opraHnsauum camocTosTenbHOM paboTbl obyyaloLlwmxcsi B BopoHexXCckom

4 rocyapcTBEHHOM YHMBEpPCUTETE

17. ObpasoBaTernibHbleé TEXHOJNIOINMU, UCMOJNb3yeMble NpPU peanu3auum y4yebHoWM
OUCLUMNINHBLI, BKIOYas AUCTaHUMOHHbIe obpasoBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe OoOy4eHue:

OucuunnuHa MOXeT peanu3oBbiBaTbCA C  NPUMEHEHUEM OUCTaHUWOHHbIX
obpasoBaTenbHblX  TEXHOMNOMM, Hanpumep, Ha nnatopMme  «INEKTPOHHbIV
yHuBepcuteT BI'Y» (https://edu.vsu.ru/enrol/index.php?id=25798)


https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21377&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12792&TERM=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83,%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21377&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92.%D0%93.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21610&TERM=%D0%A2%D0%B5%D0%BC%D0%B0%D0%BC,%20%D0%A0%D0%BE%D0%B6%D0%B5%5B1,1004,4,101%5D&LANG=rus
http://ru.wikipedia.org/
http://www.lib.vsu.ru/)
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21377&TERM=%D0%97%D0%B2%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%92.%D0%93.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21610&TERM=%D0%A2%D0%B5%D0%BC%D0%B0%D0%BC,%20%D0%A0%D0%BE%D0%B6%D0%B5%5B1,1004,4,101%5D&LANG=rus
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lMepeyeHb HeO6X04MMOro NporpamMmmMHOro obecneyeHus: onepaunoHHasa cuctema
Windows unu Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep
Mozilla Firefox, Opera nnu Internet.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecrneyeHme AUCLUUNIIUHDI:

CneunanunsnpoBaHHasa mebensb.

[ns camocToaTenbHOM paboTbl UCNOSb3YEeTCA KNacc C KOMMbIOTEPHON TEXHUKOMN,
OCHaLLEHHbIN HeobXoaANMbIM NPOrpaMMHbIM obecnedeHneM, NEKTPOHHbIMU Y4eOHbIMK
nocobmsiMm M 3akoHoAdaTenbHO - MPaBOBOM WU HOPMATMBHOW MOMCKOBOWM CUCTEMOW,
UMeIOLLNI BbIXO B rnobanbHyto ceTb.

Mpu peanuzaumMm  OUCUMMNNMHBI  C  MCMNOMb30OBaAHMEM  AUCTAHLUMOHHOMO
obpas3oBaHns BO3MOXHbl [OOMOSIHEHUS MaTepuarnbHO-TEXHMYECKoro obecneveHus
OVUCLUNINHBI.

19. doHA OLEHOYHbIX CPeACTB:
OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLWeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OueHKM OcBOoeHMs obydalowmmmuca yd4eGHOro martepuana onpeaensieTcs
cofepXaHueM criefyoLmx pasgenos QUCLMNIHGI:

UHankaTop(bl)
Ne HanmeHoBaHve pasgena
KomneTeHuumsi(n) [OCTWXKEHUs OueHouHble cpeacTBa
n/n | gMcuMnnnHbl (Moayns)
KOMMNeTeHLMK
1 Bsenexve B mogenu OriK-2.1, OlK-2.2,
rmapogMHamMmKkm Or1K-2, OrK-1 OrK-2.3, OlK-1.1, KoHTponbHas pabota
OlMK-1.2, OMNK-1.3
2 BBeneHne B oyHKLMOHANbHbIE OrK-2.1, OlK-2.2, KoHTponbHas paboTta
npocTpaHcTBa OrlK-2, OrK-1 OrK-2.3, OlK-1.1,
OlMK-1.2, OMNK-1.3
3 MaTtemaTtnyeckasa mogernb, Or1K-2.1, OlK-2.2, KoHTponbHas paboTta
onucbiBaloLLas ABMKEHNE OlK-2, OlK-1 OrliK-2.3, OlK-1.1,
BSI3KOYNPYrMx cpes OrlK-1.2, OrNK-1.3
4 BcnomoraTtensHoe cemMencTeo Or1K-2.1, OlK-2.2, KoHTponbHas pabota
3ajav OrlK-2, OrK-1 OnMK-2.3, OnkK-1.1,

OrlK-1.2, OrK-1.3

FpomexyTodHas aTrectauus 3ayeT BbICTaBMnsIeTCS Npu ycnewHoun caaye

dopMma KOHTpONS - 3a4ET KOHTPOTbHOM paboTel

20. TwvnoBble oOULEHO4YHble cpeacTBa M MeToAMYecKne  martepuanbl,
onpegensiowme npoueaypbl oueHUBaHUSA

20.1. TeKywWwmin KOHTPOIb yCNEeBaeMoCTH

KOHTpOJ'Ib ycneBaeMoCTh no AuncuunimHe oOCyLllecTBnAeTCd C NOMOLLbKO crneayrwnx
OLUEHO4YHbIX CpeaCTB:

MpumMepHbLIN NepeYvYeHb 3aaauv AN KOHTPONbHOU paboTbl No1:
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KoHTponbHO-nameputenbHbin matepuan Ne 1.

1. Bunepos 1 JlarpaHxeB NoaxoAbl ONMCaHNA OBUXEHUS XKNOKOCTEN.
2. Peonornyeckne cooTHOLLEHUS.

Tekywmn KOHTpONb npencraBnser cobon  NpoBepKy YCBOEHUA Yy4ebHOoro
MaTtepuarna TeopeTU4ecKoro U NPakTUYecKoro xapakrepa, perynapHo ocyLlecTBAsieMyto
Ha 3aHATUSIX.

Llenb Tekywiero KOHTpons:

OnpepeneHne ypoBHS CHOPMMPOBAHHOCTU NPOGECCUOHANBbHbLIX KOMNETEHLNN,
3HaHUN N HaBbIKOB AEATENbHOCTM B 06/1aCTM 3HaHWI, n3naraemMblx B Kypce.

3afaun TekyLero KOHTPOonA: NPoOBECTU OLEeHNBaHNE

1. YPOBHSI OCBOEHUSA TEOPETUYECKUX N MPAKTUYECKUX MOHATUN, HayYHbIX OCHOB
npodeccnoHanbHoOW AeaTeNbHOCTY;

2. cTeneHu roTOBHOCTM oObOy4vatowlerocss MPUMEHATb TeopeTuyeckme W
npakTuyeckue 3HaHus n npodeccmnoHanbHo 3Ha4YMMYyto NHdopMaumto,
ChOPMMPOBAHHOCTM KOTHUTUBHBIX YMEHWIA.

3. NPUoBpPeTEHHbIX YMEHUMN, npogeccnoHanbHo 3Ha4YUMbIX AN
npodeccuoHanbHON AeATENbHOCTM.

Tekylimin KOHTPONb MNpefHasHayeH [nAnd  MpoBEepkM xoda W KadvecTBa
POpMMPOBaHUSA KOMMETEHUNA, CTUMYNMpoBaHUA y4yebHon paboTbl obydyaembix u
COBEPLUEHCTBOBAHUA METOOMKM OCBOEHWA HOBbIX 3HaHun. OH obecneynBaeTcs
npoBeAeHNeM KOHTPOJSTbHOW paboThl.

B xoge koHTponbHOM paboTtbl obyvatowemycs Bblgaetcs KMM ¢ nepeyHem
BOMPOCOB W npejraraeTcsd OTBETUTb Ha [aHHble BOMNpocbl. B xoge BbINOMHEHWUS
3aJaHNN Herb3s Nonb30BaTbCA NUTEPaTypon U KOHCMNEKTOM feKUUn, OrpaHuyeHune rno
BpemeHn 90 MUHYT.

Ecnu Tekywaa aTtrectauuMs  nNpoBOAMTCA B AUCTAHUMOHHOM dopmaTe, TO
oby4valowmnmnca AOOMKEH MMETb KOMMbITEP W OOCTYN B CUCTEMY «OJIEKTPOHHbLIN
yHuBepcuteT». Ecnn y obyyatolierocs otcytcTByeT Heobxoammoe obopyaoBaHue unm
AOCTyn B CUCTEMY, TO OH 005a3aH coobwnTb npenogasaTento o6 aTom 3a 2 pabounx
AHA. Ha KOHTpOnbHYyt0 paboTy B AUCTaHUMOHHOM peXxnme OTBOAUTCS OrpaHnyeHue no
BpemeHun 120 MUHYT.

20.2. NMpomexyToyHas aTrectauus

[MpomexyTodHasa aTTecTauus npefHasHadyeHa Ons onpefenieHust YpPoBHS OCBOEHUS
Bcero obbema y4vyebHOM AMcuMNNUHbBL. [lpomexyToyHaa atTectaumsa No OUCLMNNMHE
«MaTemaTu4eckoe MoaenupoBaHve UHaMUYECKUX CUCTEM C NaMATbIO» NPOBOAUTCA B
dopme 3a4véTta. lNpegHasHayeHa O ONpedeneHnss YPoBHA OCBOEHMSI BCEro obbema
y4yeOHOM ANCUUNIINHBI.

lMpomexyTouHass aTTecTauus, Kak MpaBuio, OCYLLECTBISETCA B KOHLE cemecTpa.
PesynbTathl Tekywen atrectaumm oby4aroLierocs no peweHuno kacgeapbl MOryT 6biTb
y4TeHbl Npy NpoBeaeHUM NPOMEXYTOYHOW aTTecTauuun. [pu Hecornacuu cTygeHTa, emy
AaeTca BO3MOXHOCTb MPOWTU MPOMEXYTOYHYI0 aTTectauuio (6e3 yyeTa ero TeKyLimx
aTTecTtaymm) Ha obLLMX OCHOBaHUSIX.
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Mpn npoBegeHUM 3a4€Ta YYUTbIBAKOTCHA pe3ynbTaTbl KOHTPONbHOW paboTbl U
yuMTbiBaeTCA BbICTaBnsdemas npenogasaTtenemM oOueHka 3a paboTy B xoae
NPaKTUYECKUX 3aHATUN.

Ecnn y obyvatowerocss eCctb MONOXWTENbHAs OUEHKa MO KOHTPONbHOM paboTe U
NnosioXnTenbHaa oueHka paboTbl B xofe obyyeHMs MO npakTuke, TO BbICTaBnAeTCA
3a4€T. Ecnn obyvarowmncs He UMeeT NOSTOXKUTESNTIbHOW OLLEHKMN NO KOHTPOSbHOM paboTe
WA nNpakTUKe, WM He corfaceH C 3TOM OLEHKOW, OH MOXEeT OTBEeTUTb Ha
COOTBETCTBYHOLLME BOMNPOCHI B X04e 3a4éTa.

[NMpuMepHbLIV NepeYyeHb BONPOCOB:

1 OnpegeneHnst U OCHOBHbIE MOHATUS.

2 Arinepos K JlarpaHxeB NOAX0Abl ONNUCAHNA ABUXKEHUS KNUOKOCTEN.
3 Arneposbl K JlarpaHXeBbl KOOPANHATHI.

4 dopmyrnbl nepexoa.

5 Buabl xugkocTen.

6 TeH30p HanpsHXKeHN.

7 TeH30p ckopocTen gedopmaumi.

8 TeH3op gedopmauuin.

9 Peonornyeckmne COOTHOLLIEHUS.

10 YpaBHeH1e Hepa3pbIBHOCTH.

11 Knaccudmkaumnsa cniowHbIX Cpea.

12 YpaBHEHUS OBWKEHUSA nOeanbHON XXUAKOCTU.

13 YpaBHEHUS OBMXKEHNSA BA3KOW XMOKOCTU.

14 O peLueHnsX ypaBHEHWI OBWKEHUS.

15 CBowncTBa onepaTopoB rmapoanHaMMKN.

16 DyYHKUMOHANbHbBIE MPOCTPAHCTBA rMAPOSNHAMMKMN.

17 MeToa NanepkuHa.

18 AnpropHble OLIEHKM peLleHnin ypaBHeHna HaBbe-CTokca.
19 CxoanmocTb nocregoBaTesnbHbIX NPUONKEHUN.

[ns oueHnBaHMA pe3ynbTaToB 06y4YeHMs Ha 3a4eTe UCMONb3YKTCA crneayowme
nokasarenu:

1) 3HaHMe TeopEeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agaym nabopatopHom paboTbl;

3) ymeHue pabotatb C UHPOPMALIMOHHBIMU pPeECypcamu;

4) ycneLHoe NpoXoXaeHne TeKyLLen atTectaunm.

[ns oueHmBaHMA pesynbTaToB 00y4YeHMS Ha 3a4eTe UCMOSb3yeTCs WKana: «3a4TeHoy,
«He 3a4TeHOY.

CooTHoLleHNEe NokasaTenen, KpUTEPUEB U LLIKaIbl OLEHMBAHUA pe3yribTaToB O0yYEHNS:

Kputepum oueHnBaH1A KOMNETEHLUN LLikana oueHok

BcecTtopoHHee, cuctemaTnyeckoe n rnybokoe 3auteHo
3HaHWe y4yebHo-NporpamMmmMHOro Matepuana,
yMeHune cBoBOAHO BbINONHATL 3a4aHuns,
npeaycMoTpeHHble NporpaMmMon. YCBoeHune
B3aVMOCBS3e/ OCHOBHbIX MOHATUMA OUCUMNNNHDBI B
NX 3HaYeHun ans npuobpetaemon npodeccum.

I'Ip06enb| B 3HAHUNAX OCHOBHOIO yqe6Ho— He 3auteHo
nporpaMmMHOro martepuana, npuHuunmasbHble
OLUNOKM B BbIMOSTHEHUU npeayCcMOTPEHHbIX
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nporpaMmmon 3agaHui.

20.3 ®oHA oueHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMNETEHLUUN CTYAEHTOB,
pekomeHAyeMbIU AnA NpoBeAeHUsA ANarHoCTU4eCKnx padort

Ne1 [JaHa cuctema
N & oV :
—+ > v.— |-DIVT, = pf;
p[ RPN axij W = A
divv(t,x)=0.
Uto obo3HavaeT v?

OtBeT: CKOpOCTb.

Ne2 [laHa cuctema
N < oV :
—+ > v.— |-DIVT, = pf;
p(&t ; i axij H pf
div v(t,x)= 0.
Uto obosHavaeT f ?

OTBeT: BHewWwHMe cunbl.

Ne3 [laHa cuctema
N & OV .
—+ > v.— |-DIVT, = pf;
,0( 8’[ g i 8Xi j H pf

div v(t,x)= 0.
YTto obBo3Ha4vaeT p ?

OTtBeT: MNoTHOCTDb.
Ne4 [laHa cuctema

N & oV :
—+ > vv— |-DIVT, = pf;
p[at ;vl 8Xi ) H pf

divv(t,x)= 0.
[aHHas cucrtema ypaBHEHMI ONUCBLIBAET OBWKEHUE ... XXNOKOCTN?
OTBEeT: HbIOTOHOBCKOM

Ne5 Ycnoeue div V(t,X]= 0. yaspipaeTcs ycrnoBueM ... cpeapl
OTBeT: HECXKMMaEeMOCTM.

Ne6 YpaBHeHue
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N, & OV
—+ ) V.—-nAv+Vp= pf;
po Zl o, 1AV pf

Ha3blBaeTCA YpaBHEHUEM ...
OrtBeTt: HaBbe-CTOKCa
Ne7 B ypaBHeHne HaBbe-CTokca

N & OV
—+ ) V.—-nAv+Vp=f;
P Zl 5 TAVEVD

1
p obo3HavyaeT?
OTBeT: paBneHue
Ne8 B ypaBHeHue HaBbe-CToKCa

N & OV
—+ ) V.—-nAv+Vp=f;
P Zl o TAVEVD

n obosHauvaeT?

OTBeT: BA3KOCTb

Ne9 B mogenn Makceernna ckopocTtn gedopmMaumn UMeT B,

a) ¢, =&y T &y

6) &y =&y — &y

B) &y =&y " €

OtgerT: a)

Ne10 B moaenv Makceenna npv nocneaoBatefibHOM COeAVHEHUN HanpshkeHne o,,
a) He cywiecTByeT

06) NOCTOAHHO

B) NEPEMEHHO

OtBerT: 6)

Ne11l B mogenu [xedhdpuca npu napansensHoOM CoOegUHEHUM CKOPOCTb Aedopmanmn
gJ

a) He cywecTByeT

0) NOCTOSAHHO

B) NEPEMEHHO

OtBerT: 6)

Ne12 B mogenun [xxedhdprca npu napannenbHOM COeaUHEHUN HanpskeHne nmeeT BuUz,

a) o, =0y t0Oy

6) o, =0y — Oy
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B) 0, =0 Oy

OrtBerT: a)

Ne13 TeH3op ckopocTel gedpopmauum & nmeeT BuAa?

OtBerT: 6)
Ne14 TeH30p 3aBuxpeHHocTn W nmeeT Bna?

o,
o

573 o,

6) 8”:1 —__ 1
2\ ox;  OX

OtBerT: 6)

Ne15 Ecnu BsizkocTb 77 = 0B ypaBHEHUN OBWKEHUS XKUOKOCTY

N & OV
—+ ) V.—-nAv+Vp=f;
po ;.8_77 p

TO Takasi XXKMOKOCTb Ha3biBaeTcsa?

a) ngeanbHOM
6) BA3KOynpyrom
B) HEHbIOTOHOBCKOM

OtBeT: a)
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KpuTtepuu n wkanbl oueHnBaHmA 3agaHumn ®OC:

1) 3agaHung 3akpbiToro TMna (BblIoop 04HOIro BapuvaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI/ OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3apaHns OTKPbITOro Tuna (KOPOTKUN TEKCT):

e 2 Oanna — yka3aH BEpHbIi OTBET;
e 0 6GannoB — ykasaH HEBEPHbIN OTBET.

3) 3apaHns oTKpbITOro Tuna (4YmMcno):

e 2 6anna — ykasaH BepHbll OTBET;
e 0 6GannoB — ykasaH HEBEPHbIN OTBET.

3apaHua pasgena 20.3 peKOMEHAYITCA K WUCNOMb30BaHUK MNpU

npoBeaeHUn

AnarHoCcTn4eckKkumx paGOT C UeNnblo OUEeHKMN OCTAaTO4YHbIX pe3ysnibTaTOB OCBOEHUA OAaHHOM

ANCLUMNNUHbI (3HAHUW, YMEHUW, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matematmnyeckoro dpakynbteTta npoTtokon Ne 0500-03 ot

18.03.2025r.
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