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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 KOMMNbHOTEPHOE 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
npoTtokost Ne 0500-03 ot 24.03.2022

8. YuebHbIV roa: 2022-2023 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 U MCNonb3yeMbIX 4S9 ON1caHus, Co34aHns
“ccrnefoBaHns NoJoGHbIX | M MCCNeNoBaHNS Pa3NNYHbIX
MaTeMaTUYEeCKUX MaTemaTn4eckux MoLenen ¢ NamMmaTbio
MOZEnei 1 paspaboTku YMeTb: co3gaBaTb, MccrnegoBaTtb U
y onucbiBaTb MaTeMaTU4eCKNe MOLENM
TEOPUN M METOAOB ANA UX | BraneTh: NpakTUYeCcKM OMbITOM
onmcanmns €034aHus 1 nccnegoBaHus
MaTemaTndeckux Mogenen n MetTogamm
nX onmncaHus
OrIK- | Obnapaet 3HaTb: KOHUEeNTyarnbHble OCHOBLI
1.1 dyHOaMeHTanbHbIMU METOLOB peLLeHNs 3agad B NPeAMETHOM
3HAHMAMU U 06nacTu; OCHOBHbIE METOAbI
NPaKTU4YECKMM OMNbITOM B | AOKa3aTenbCTBa MaTeMaTU4eCcKnx
dhopmMynupoBKe K yTBEPXAEHUN
peLLEeHNM aKkTyarnbHbIX 1
3HAUMMbIX NpoBrem YMeTb: hopMynnpoBaTh NOCTAHOBKM
APMKNaaHON 1 OCHOBHbIX 3afauy NpUKNagHom un
KOMMbIOTEPHON KOMMbIOTEPHOW MaTemMaTuKu;
MaTeMaThKu opMynMpoBaTh 1 AOKa3blBaTb TEOPEMbI
CYLLIeCTBOBaHWS1, e4UHCTBEHHOCTH,
KOpPPEKTHOW NOCTaHOBKM 3adau
CnocobeH BnageTb: TeopeTUieCckuMmn nogxogamm K
HaxoOuUTb, €034aHu0 MaTeMaTUYECKUX MOLENEN;
bopMynmMpoBaTh HaBblkamun paboTbl B UHPOPMALIMOHHBIX
COBPEMEHHbIX CUCTEMax
n pewatb
aKTyasnbHblE U OlMK- | YmeeT ncnonb3oBaTb 3HaTb: pyHOAaMeHTanbHble 3HaHWs B
OMNK- | sHaunmbie 1.2 dyHOoameHTanbHble npodeccrmoHanbLHOM AesATeNbHOCTH
1 | npo6nemsi 3HaHUSI B
NPMKNagaHOM 1 npoheccrnoHanbHON YMeTb: NCNonb30BaTh NOMyYeHHbIe
KOMBIOTEPHOI [esTenbHOCTY Q)yH,u,ameHTaanbleﬁHaHMﬂ B
npodeccrmoHanbHom esTenbHOCTU
MaTeMaTUKn
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 npenogasaHus OUCLMNIIMHBLI UCMONBL3YKOTCA Takue BuAbl y4ebHOoMu
paboTbl, KaKk neKkuuu, MnpakTU4YecKne 3aHATMSA, a TakkKe pasfndHble Buabl
CaMOCTOSTESNTbHOM paboTbl  OOy4varoLmxcs. Ha  nekumsax  pacckasbliBaeTcst
TEeopeTn4eckMr mMaTtepuan, Ha nMpakTUYECKUX 3aHATUAX pellarTcss npuMepbl Mo
TeopeTu4eckomMy maTtepuany, npo4YMTaHHOMY Ha NeKuusx.

Mpn n3yyeHnn kypca «MaTtemaTndeckoe mogenmpoBaHne AMHaMMUYeCcKUxX CUCTeM
C NamATblo» oby4vawwmumcs cnefyet BHUMATENbHO CrywaTtb M KOHCMNEKTUPOBATb
Martepuar, wuanaraembli Ha ayauTopHbIX 3aHaATUAX. [Ons ero MNOHUMaHuUs U
Ka4eCTBEHHOINo  YCBOEHUS1  pekoMeHAyeTca  crefywuwasa  nocrnegoBaTesibHOCTb
DENCTBUMN.

1. MNocne kaxgow nekuuMn CcTydeHTaMm pekoMeHayeTcs nogpobHo pasobpaTtb
NPOYNTAHHbBIN TEOPETUYECKNIA MaTepuarn, BblydnTb BCe onpeneneHna n opmMynmpoBKu
TeopeM, pasobpaTb nNpuMepbl, pelleHHble Ha nekuuwn. lNepen cnefyowen nexkuun
06s13aTeNbHO NOBTOPUTL MaTepuan npeabiayLen nekumn.

2. [Npn noaroToBKe K NPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS NO
TemaMm, Wu3yuuTb npumepbl. Pewasa 3agadn, npeaBapuTeENbHO MOHATb, KaKoW
TEOpEeTUYECKUA MaTepuan HyXHO ucCnonb3oBaTtb. HameTuTb nnaH peleHus,
nonpoboBaTb Ha ero OCHOBE PELLUNTb NpaKTUYeckme 3agadn.

3. Kpome 06blMHOrO Kypca B CUCTEME «OJSIEKTPOHHbLIA YHUBEPCUTET», BCE
HeoOxoguMble [N YCBOEHUSI Kypca MaTepuanbl pasMelleHbl Takke Ha caunTte
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NepevyeHb OCHOBHOM U [ONOJSIHUTENIbHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,
Heo6GXxoAUMbIX AN OCBOEHUA AUCLUMUNINUHbI (CITUCOK flumepamypbl 0hopMIsiemcs 8
coomeemcmeuu ¢ mpebosgarHusimu 'OCT u ucrionb3yemcs obwasi CK8O3Hasi

Hymepauyusi 0515 ecex 8U008 UCMOYHUKOB)
a) OCHOBHas nutepartypa:

Ne n/n NcTouHmK

3BarvH B.I'. MaTemaTtunyeckue Bonpockl rmapogauHaMmukn Baskoynpyrmux cpeg / B.IN. 3arvH, M.B.

! Typ6uH. - M. : KPACAHI, 2012. - 416 c.
Jlanpay J1.0. TeopeTtnyeckasa dusmka : y4ebHoe nocobme ans cTyq. pusnmyecknx
> cneuunaneHocTen yH-ToB : B 10 7./ J1.[4. Nlangay, E.M. Jiudwwuy,. - M. : DUSMATIINT, 2003- .

T. 6: T'mgpoanHamuka / J1.0. NNangay, E.M. Jlucdowwy ; nog peg. J1.MN. MNMutaesckoro. - N3g. 5-e,
ctep. — 2006. - 731 c. : wn. - lNpegmMm. ykas. : c. 730-731.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NcTouHnk
3BsaruH B.I". AnnpokcMMaLMOHHO-TONONOMMYECKMI NOAXO0A K MCCneoBaHMIo 3agad
3 rmgpogmHamukn. Cuctema Haebe-Ctokca / B.I". 3BsarvH, B.T. OmuTpueHko. - M. : Eantopuan

YPCC, 2004. - 112 c.

JTagbikeHckas O.A. MaTemaTuyeckme BOMpPOChl AMHAMUKN BA3KOW HECXKMMAEMOW XNOKOCTH /
O.A. llagbixeHckas. — 2-e n3g. - M. : Hayka, 1970. - 288 c.

Temam P. YpaBHeHusi HaBbe-CTokca : Teopust 1 YncneHHbii aHanns / P. Temam ; nep. c aHr.
5 B.A. HoBukoBa, A.M. ®paHka ; nog pea. b.I'. KysHeuosa, H.H. AHeHko. - M. : Mup, 1981. - 407,
[1] c. : un.



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
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

B) MHPOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTernbHbIE PecypChbl:

Ne n/n NcTouHnk

7 Bukunegums : ceobogHas aHumknoneaus : (http://ru.wikipedia.org).

8 MonHoTekcToBas 6as3a «YHMBepcuTeTckass OMbnvoTeka» : 06pa3oBaTenbHLIN PECYPC :
<UPL:http://www.biblioclub.ru>.

OneKTPOHHBLIN KaTarnor HayyHoii 6ubnuoteku BopoHexckoro rocyapcTBeEHHOIO yHUBEpPCUTETA :

9 (http // www.lib.vsu.ru/).

16. lNepeyeHb y4yebHO-MeTOAMYECKOrO obecne4vyeHUst ANA CaMOCTOATENIbHOWU
paboTbl (y4ebHo-memooudeckue pekomeHdayuu, rnocobus, 3a0ayHuKuU,
MemooOuYecKue yKasaHUsl M0 8bIMOSTHEHUIO MPakmu4YecKkux (KOHMPOIsibHbIX), KYpCOo8bIX
pabom u 0p.)

Ne n/n NcTouHmK

1 3BarvH B.I". AnnpokcumaumoHHO-TONONOMMYeCckUin NOAX0A K UCCrefoBaHNIo 3a4a4y rnapoanHaMumku.
Cwuctema Haebe-Ctokca / B.I'. 3BarvH, B.T. OmutpueHko. - M. : Egutopuan YPCC, 2004. - 112 c.

> JTagbikeHckaa O.A. MaTemaTuyeckme BONpOChl AMHAMUKN BA3KOW HeCcxKnMmaemon xugkoctn / O.A.
JlagbikeHckas. — 2-e u3g. - M. : Hayka, 1970. - 288 c.

3 Temam P. YpaBHeHus HaBbe-CTokca : Teopus u yncneHHbln aHanus / P. Temam ; nep. ¢ aHr. B.A.
HosukoBsa, A.M. ®paHka ; nog pea. b.I". KysHeuosa, H.H. AHeHko. - M. : Mup, 1981. - 407, [1] c. : wn.
MonoxeHne 06 opraHnsauum camocTosTenbHoOM paboTbl obyyatowwmxcst B BopoHexXckom

4 rocynapCTBEHHOM YHMBEpCUTETE

17. ObpasoBaTteribHble TEeXHONOrMU, UCMONb3yeMble NMpPU peanu3auuum y4yebHoWM
OUCUMNININHBLI, BKIOYasa AUCTaHUMOHHbIe obpa3soBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OoOy4YeHue:

OucumnnuHa MoXeT peanu3oBbiBaTbCA C  NPUMEHEHMEM  AUCTaHUMOHHbIX
obpasoBaTenbHbIX  TEXHOMOMMW, Hanpumep, Ha nnatpopMme  «ONEKTPOHHbIN
yHusepcuteT BI'Y» (https://edu.vsu.ru/enrol/index.php?id=25798)

lMNepeyeHb HeobxoaMMOro NporpaMMHOro obecneyeHns: onepaumoHHas cuctema
Windows unn Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, G6pay3aep
Mozilla Firefox, Opera nnu Internet.

18. MaTepuanbHO-TeXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

CneuuwanunsnpoBaHHasa mebenb.

[ns camocToaTenbHOM paboTbl MCMOMb3YEeTCA KNacc C KOMMNbIOTEPHOWN TEXHMUKOMN,
OCHaLLEHHbIN HEO6X0ANMBIM NPOrpamMmMHbIM obecneyeHneM, 3NEKTPOHHLIMU Y4EBHbIMU
nocobmsmMmM n 3akoHoZaTenNbHO - MPaABOBOW M HOPMATMBHOM MOMCKOBOW CUCTEMOWR,
UMEIOLLNIA BbIXOA B rnobanbHyo ceTb.

Mpn peanusaumm  OUCUMNNWHBI  C  WUCMONb30BaHWEM  OUCTaAHLMOHHOIO
obpasoBaHnA BO3MOXHbl [OOMOJSIHEHMUS MaTepuanbHO-TEXHUYECKOro obecneveHns
AUCLUUNINHBI.

19. ®DOoHA OLEHOYHbIX CPEeaAcTB:

OueHoYHbIe cpeacTBa Ans NpoBeAeHUsA TeKYLEen U NPOMeXyTO4YHOM aTTecTauumn


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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nOpFI,D,OK OLUEHKM OCBOEHUA O6y‘-lalOLIJ,MMMCFI yqe6Horo MaTepuana onpegerndaeTcqd
coeprXaHmem cneayrwmnx pasgenos ANCUUMITNHDBLL

NHaukatop(bl)
Ne HanmeHoBaHue pasgena
| ancunnnusl (vomyns) KomneTteHuua(n) | gocTmxkeHus OueHouHble cpeacTBa
KOMMeTeHUmm
1 BeseneHne B mogenu OriK-2.1, Ol1K-2.2, KoHTponbHas pa6ota Ne
rmapoanHamMmKm OrlK-2, OlK-1 OriK-2.3, OlK-1.1, 1
OlK-1.2, OlK-1.3
2 BBeneHue B pyHKUMOHANbHbIE OlK-2.1, OMNK-2.2, | KoHTponbHasa paboTta Ne
npocTpaHcTBa Or1K-2, OrK-1 OrK-2.3, OrK-1.1, 1
OlK-1.2, OlK-1.3
3 MaTtemaTnyeckas mogens, OlK-2.1, OMNK-2.2, | KoHTponbHasa paboTta Ne
onucbliBaoLLasa ABMKEHNE OrlK-2, OlK-1 Orl1K-2.3, OlK-1.1, 1
BA3KOYNpYrux cpes OrK-1.2, OMNK-1.3
4 BcnomoratensHoe cemMencTBo OlK-2.1, OMNK-2.2, | KoHTponbHasa paboTta Ne
3agad OrK-2, OrK-1 OrK-2.3, OlK-1.1, 1
OlK-1.2, OlK-1.3
MpomexyToqHasn aTTecTaums 3ayeT BbICTaBnsETCA Npy yCnewHon caaye
dopma KOHTpONS - 3a4eT KOHTPOMEHON paboTe

20. TwvnoBble OULEHOYHblIe cpeacTBa U MeToAMYEeCKMe  MaTepuanbl,
onpeaensiowme npoueaypbl oLeHUBaHUsA

20.1. TeKywmn KOHTPOSb ycneBaemMocTu

KoHTponb ycneBaemocT Mo AUCUUMNINHE OCYLLECTBSAETCA C MOMOLLbI CneayrLmnx
OL€HOYHbIX CPEeACTB:

MpumepHbLIN NepeYeHb 3aaay AN KOHTPOJIbLHOW pab6oThbl Ne1:

KoHTponbHO-u3meputenbHbin MmaTtepman Ne 1.

1. Dnnepos. u JlarpaHxeB Noaxoabl ONUCaHNSA ABMKEHUS XXUOKOCTEMN.
2. Peonornyeckne cooTHOLWEHUS.

Tekywmn KOHTpONnb npeacrtaBnseTr cobor  NpPOBEPKY YCBOEHUSA YyyebHOro
MaTepuara TeopeTU4eCcKoro 1 NpakTU4ecKoro xapakrepa, perynspHo ocyLLeCcTBIISieMYyto
Ha 3aHATUSIX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHs ChOpMMPOBAHHOCTU NPOGECCUOHANBHBIX KOMMNETEHLNN,
3HaAHUN N HaBbIKOB AeATENbHOCTM B 0611aCTM 3HAHUI, n3naraembix B Kypce.

3agaum TekyLwero KOHTPOns: NPOBECTUN OLEeHNBaHMe

1. YPOBHSA OCBOEHUSA TEOPETUYECKUX U MPAaKTUYECKUX MOHATUN, HAayYHbIX OCHOB
npodeccnoHanbHOW AeATeNbHOCTY;

2. cTeneHu rOTOBHOCTM oOOy4awuweroca npUMEHATb TeopeTudeckne u
npaxkTnyeckue 3HaHuS n npodeccmnoHanbHo 3Ha4YUMyo MHdopMaLno,
ChOopMMPOBAHHOCTU KOTHUTUBHBIX YMEHUMN.



3. NPUoGpPEeTEHHbIX YMEHUHN, npodeccnoHanbLHoO 3Ha4YMMbIX ans
npodeccnoHanbHOW AeATENbHOCTU.

Tekyuimrm KOHTpOMb nNpedHasHayeH [And  npoBEPKM Xoda W KayecTBa
bOpMMPOBAHUA KOMMETEHUMIN, CTUMYNUpoOBaHUSA Yy4yebHonm paboTbl obyvaembix U
COBEPLUEHCTBOBAHNA METOOAMKN OCBOEHUA HOBbIX 3HaHun. OH obecneymBaeTcs
npoBeaeHNeM KOHTPOSIbHOM paboThl.

B xone koHTpornbHOM paboTbl oby4varowemycs Bbigaetca KMM ¢ nepevHem
TeopeTn4ecKkMx BOMPOCOB M npeaniaraeTcss OTBETUTb Ha AdaHHble Bonpockl. B xoge
BbIMNONIHEHUSA 3a4aHUN Hemnb3s MONb30BaTbCA NUTEPaATYpPON M KOHCMEKTOM FEKLUNA,
orpaHunyeHue rno spemeHn 90 MUHYT.

Ecnn Tekywass atrectauma  NpoBOAUTCS B AUCTAHUMOHHOM dhopmate, TO
oOy4valowmnnca AOMKEH MMETb KOMMbKTEP W JOCTYN B CUCTEMY «OJSIEKTPOHHbIN
yHuBepcuteT». Ecnn y obyyatolierocs otcytcTesyeT Heobxoaumoe obopynoBaHue nnu
AO0CTyn B CUCTEMY, TO OH 065s3aH coobwuTb npenogasaTento 06 aToMm 3a 2 paboymx
AHS. Ha KOHTpOnbHY0 paboTy B ANCTAHLMOHHOM peXuMme OTBOAUTCS OrpaHuyeHue no
BpemMeHn 120 MUHYT.

20.2. NMpomexyTo4yHaa aTrecTauusa

[MpomexyTodHasa aTTectaumsa npefHasHadeHa Ons onpefernieHns YPOBHA OCBOEHUS
Bcero obbema yvebHoOM AnMcuunnuHbl. [NpomexyToyHas aTtTectauusa no AuCuuninHe
«MaTemaTu4eckoe mMoaennupoBaHve MHaMUYEeCKUX CUCTEM C NaMATbIO» NPOBOAUTCA B
dopme 3a4véta. [pegHasHavyeHa Ons onpefeneHns ypoBHS OCBOEHUS Bcero obbema
y4yebHOM ANCUUNIINHBI.

[MpomexyTodHas aTTecTauusi, Kak MpaBurio, OCYLLECTBMSETCA B KOHUE cemecTpa.
PesynbTaTthl Tekywen atrectaumm oby4aroierocs no peweHuno kadeapbl MOryT 6biTb
yUYTeHbl NP1 NPOBeAEHUM MPOMEXYTOYHOM aTtTecTaumn. Npu Hecornacum ctygeHTa, emy
AaeTca BO3MOXHOCTb MPOWTU MPOMEXYTOYHYK aTTecTauuio (6e3 yyeta ero TekyLiux
aTTecTaumm) Ha oOLLMX OCHOBaHUSIX.

Mpn npoBefeHMM 3a4v€Ta yuUTbIBAOTCS pe3ynbTaTbl KOHTPOSbHOM paboTbl M
yuuTbiBaeTCA BbICTaBndemas npernogasatenemM oueHka 3a paboTy B xoge
NPaKTUYECKUX 3aHATUN.

Ecnn y obyvatouierocss eCTb MOMOXUTENbHAA OUEHKa MO KOHTpOSibHOW paboTte u
nonoxutenoHas oueHka paboTbl B xode obyyeHWs Mo npakTuke, TO BbICTaBMSETCS
3a4éT. Ecnun obyyarowminca He UMeET NOSNTOXUTENBHON OLIEHKM NO KOHTPONbHOM paboTe
UNnU npakTuKke, WKW He CornaceH C 3TONW OUEHKOW, OH MOXeT OTBEeTUTb Ha
COOTBETCTBYHOLLME BONPOCHI B XOA4€E 3a4€Ta.

[MpuMepHbIM NepeyYeHb BOMNPOCOB:

Onpep,eneva N OCHOBHbIE NOHATUA.

Onnepos 1 JlarpaHxeB NOAXo4bl ONUCaHUs OBWKEHUS XXUOKOCTEN.

Onnepossbl 1 JlarpaHXeBbl KOOPAMHATDI.

dopmynbl nepexoga.

Buabl xxugkocten.

TeH30p HanpsKeHWN.

TeH30p ckopocTen gecopmauni.

TeH3op gechopmaumi.

Peonornyeckne cooTHoLIEHUS.

YpaBHeHVe Hepa3pbIBHOCTW.

PR O|ONOO|ORWIN(F

O

Knaccudukaumnsa cniowHbIX cpeq.




10

12 YpaBHeHUS OBUXEHUS naeanbHON XUOKOCTU.

13 YpaBHEHUS OBUXEHUSA BA3KOM XXMUAKOCTU.

14 O pelUeHUsiXx ypaBHEHUN OBWKEHUS.

15 CBolcTBa onepaTopoB rmapognHaMuKN.

16 PyHKUMOHANbHbLIE NPOCTPaHCTBA MAPOANHAMUKM.

17 MeTog ManepkuHa.

18 AnpuHopHbIe OLEHKM pelleHuin ypaBHeHus HaBbe-CTokca.

19 CxoamMmocTb nocregoBaTtenbHbIX NPUBAKEHWIA.
KpuTepuu oueHMBaHUsA KOMNETEHLUN LLikana oueHoOK
BcectopoHHee, cuctemaTtuyeckoe u rnybokoe 3auTeHo

3HaHWe y4yebHO-NporpamMmmMHOro Mmatepuana,
yMeHne cBOOOAHO BbINONHATEL 3afaHuns,
npeaycMOTPEHHbIE MPOrpaMmon. YCBOeHme
B3aVMOCBSI3€/i OCHOBHbIX MOHATUA OUCLUNINHDBI B
NX 3Ha4YeHun ans npuobpeTaemon npodeccum.

Mpo6enbl B 3HAHWSIX OCHOBHOTO y4ebHO- He 3auteHo
nporpaMmHoro MaTepuana, npMHUMnManbHble
OLUNOKN B BbINONTHEHUW NPEeayCMOTPEHHbIX
nporpaMmon 3agaHun.

20.3 ®oHA oL EeHOYHbIX cpeacTB ChOPMUPOBAHHOCTU KOMNETEHLUN CTYAEHTOB,
peKkomMeHAyeMbIn Ana npoBefeHUA ANarHoCTU4eCcKnx padort

Ne1 [1aHa cuctema

av 3
—+>» v.— |-DivT, = pf;
Pl % Zl . w=pf
divv(t,x)=0
Yto obo3HavaeT v?
OtBeT: CKOpOCTb.
Ne2 [aHa cuctema
N < oV i
—+ > vv— |-DIVT, = pf;
Pl % Zl ™ w=pf
div v(t,x)= 0.
Yto obo3HavaeTt f ?
OTBeT: BHelwHue cunbl.
Ne3 [1aHa cuctema
N < oV )
—+ ) v.— |-DIVT,, = pf;
Pl % Z P w=pf

=
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div v(t,x)= 0.

YT0 06o3HavaeT p ?

OtBeT: NMnNoTHOCTD.
Ne4 [1aHa cuctema

N & OV :
—+ —— |-DIVT,, = pf;
p(at 2 axij 0= A

div v(t,x)= 0.

D,aHHaFI cucrtemMa ypaBHeHI/IIZ OMUCbLIBAET OBWXEHUE ... XKMOKOCTN?

OTBEeT: HBFOTOHOBCKOM

Ne5 Yenosue div V(t,X)= 0. yaspiBaeTcsi ycriosuem ... cpeabi
OTBeT: HECXKUMAEMOCTM!.
Ne6 YpaBHeHue
3
%+ iZl:Vi %‘UAWVP: pr;
Ha3bLIBAETCS YPABHEHUEM ...
OTBeT: HaBbe-CToKCa

Ne7 B ypaBHeHne HaBbe-CToKca

N & oV

—+ > v.—-pAvV+Vp=f;
po le Pl

p o6o3HavaeT?

OTBeT: paBneHue

Ne8 B ypaBHeHne HaBbe-CToKkca
N < oV
—+ > v.—-pAvV+Vp=f;
po Zl: o TAVEVD

1

1 obosHa4vaeT?

OTBeT: BA3KOCTb

Ne9 B mozenu Makceenna ckopoctu gedopmMaunm MeroT Buz,
a) ¢, =&y &y

6) ey =&y — &y

B) &y =&y " €

OrtBerT: a)

Ne10 B mogenu Makceenna npv nocnegosatefibHOM COEAVHEHUN HanpshkeHne o,

a) He cywecTByeT
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6) NOCTOSIHHO
B) NepeMeHHOo
OTtBerT: 6)

Ne11 B mogenu xeddpuca npu napannenbHOM CoeaUHEHMUN CKOPOCTb AedopmaLimm
&;

a) He cywecTByeT

0) NoCTOSAHHO

B) NepeMeHHOo

OtBerT: 6)
Ne12 B mogenu xeddpurca npu napannensHOM CoOegUHEHNN HanpsXKeHne nmeeT Bug,

a) o, =0, to,
6) o, =0\ — Oy
B) O, =0, Oy

OrtBerT: a)

Ne13 TeH3op ckopocTeit gedopmauun € umeeT BUA?

_ 8Vi aVJ’ .
KR |
o

OV,
2( Ox; OX,
aVi aVj
B) & =—=| —*=— |/
2 8XJ. OX;
r & =— %+ !
2\ OX 8XJ
OtBerT: 6)
Ne14 TeH3op 3aBuxpeHHocTn W nmeeT Bng?
1 ov, v,
a) &g =4l — t=— |
2( Ox; O
OV,
2{ ox. OX

] 1
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2| ox. ox

2\ o%  ox,

OtBerT: 6)

Ne15 Ecnu BsizkocTb 77 = 0B ypaBHEHUN ABUXEHUS XKUOKOCTY

N & oV
—+ > v.—-pAvV+Vp=f;
po Zl: o TAVEVD

TO Takasi XXMOKOCTb Ha3blBaeTCca?

a) naeanbHOWM
0) BA3Koynpyrou
B) HEHLIOTOHOBCKOM

OrtBerT: a)

Kputepum un wkanbl oueHnBaHma 3agaHm ®OC:

1) 3agaHug 3akpbiToro Tuna (BbIbop 04HOro BapuaHTa oTBETa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIl OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHug oTKpbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3) 3agaHug oTKpbITOro TUna (4YmMcrno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 pekOMEHAYHTCA K MUCNONb3OBaHUIO NpPU NpoBeAeHUM
ANArHOCTUYECKUX pPaboT C LeNbio OLEHKU OCTaTOYHbIX pe3yfibTaTOB OCBOEHUS
OaHHOW ANCLUUNNUHbI (3HAHUWA, YMEHUN, HaBbLIKOB).

Mporpamma pekomeHgoBaHa HMC maTtematuyeckoro dakynbteta npotokon Ne 0500-
03 o1 24.03.2022 .
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