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«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BIMO «Bl'Y»)

YTBEPXXOAKO
3aBeaytowmm kaceapon
anre6pb| n MmatTemMaTn4eCckmnx
mMeToaoB rmapognHaMmnKn

B 5/dfi (B. T. 3BsirnH)

25.05.2023 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

61.0.12 MatemaTuyeckoe mogenupoBaHne AMHaMUYEeCKNX CUCTEM C NaMATbIO

1. Wnbp n HammeHoBaHWe HanpaBneHUs1 NOAroTOBKMWU:
01.04.04 lMpuknagHas matemMaTtuka

2. MNpodunb NOAroToBKM:

[MpMeHeHne MaTeMaTUYECKUX METOLOB K PELUEHNIO NHXEHEPHBIX 1 SKOHOMUYECKMX
3agav
3. KBanudwmkauumsa BbinyckHuka: Marmuctp

4. ®Dopma oby4yeHus: OyHas

5. Kacheppa, oTBeuyarLasn 3a peanmsaumo AUCLUNIIUHBI:
Kadenpa anrebpbl 1 maTeMaTM4E€CKMX METOA0B rMapPOANHAMUKA

6. CoctaBuTENnU nporpammbl: npogeccop, A4.¢.-M.H., Opnos Bnagnumup NMetposuny

7. PekomeHpoBaHa: Hay4yHo-MeToAMYEeCKMM COBETOM MaTemMaTudeckoro gakynbTteta
npoTtokon Ne 0500-06 ot 25.05.2023

8. YuebOHbIn roa: 2023-2024 CemecTp: 2
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9. Llenu 1 3agayn y4e6HOM QUCLUNIINHDI:
Llenu y4ebHoU OucyunmnuHbl:

OenapgeHue ANneMeHTapHbiIMK 3HAaHUAMU B obnactu matemaTuyecknx mogaenemn

ABWXYLLNXCS CUCTEM C NaMSATbIO
3adayu y4ebHoU OuCyunuHbI:

- U3yYeHMEe OCHOBHbIX (PAaKTOB AUHAMMKN CUCTEM C NAMSATHIO;
- chopmmpoBaTb CMOCOBGHOCTL MPUMEHEHUSI MaTeMaTU4ecknx hopmManu3moB B

npogeccnoHanbHON AeATeNbHOCTY;
-oBNnageHve MeTtogamu,  MNO3BONSKOLWUMU
nccnegoBaHne peLleHnin NpuknagHblx 3agau.

OCYyLLeCTBIATb Ka4yeCTBeHHO€e

10. MecTo y4yebHOM AMcumMnnuHbI B cTpykType OOI: (umKn, K KOTOPOMY OTHOCMKTCSA

ancuunniunHa, TpGGOBaHVIFl K BXOAHbIM 3HaAHUAM,

YMEHNAM W KOMMNETEHUUNAM,

AUCUMNIMHBI, ANS KOTOPbIX AaHHas AUCUMMNIIMHA SBMSIeTCS NpeaLlecTBYOLLEN)

YyebHan gucumnnuHa «MaTemaTuyeckoe MoaenupoBaHMe OuHaMUYeCKUX
CUCTEM C NaMATbIO» OTHOCUTCS K Brnoky 1, obsizatensHomn YacTu.

Teopuss maTeMaTU4ecKnx Moaenen AOBWXKYLLUMXCA CUCTEM JIeXUT B OCHOBE
MaTeMaTU4YecKoro MOAENMPOBaHUS KOHKPETHbIX 3adavy B pasfunyHbiX obnactax
TEXHUKN, MexaHukn ctpouTenbcTBa. Kypc onmMpaeTcss Ha OCHOBHble doM3nyeckme
3aKOHbI, AudepeHunanbHble ypaBHEHUS 1 MaTEMATUYECKUA aHanna.

11. KomneTeHuum oOGyyvarwuwerocs, copmMmupyemMble B pe3ynbTaTe OCBOEHUA

AUNCLUUNMNWHBI:

Kopn HasBaHwne Koa(bl) | MnaoukaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHL MK

OlK-2 | CnocobeH OlK- | 3HaeT n ucnonbayet 3HaTb: COBpPEMEHHbIE METOAbI U
paspabaTtbiBaTb 1 2.1 OCHOBHbIE METOAbI 1 Knaccuyeckme pesynbTaTbl NOCTPOEHUS
pas3BuBaTb npueMbl MOCTPOEHMS MaTemaTu4eckmx moaenen
mMaTtemaTmyeckmne MaTemMaTU4eCcKmx
MeTomb! mozenel YMeTb: UCMOMb30BaTb U3yYEHHbIE
MOoZEenvMpoBaHus MeToAbl AN NOCTPOEHUS
06bEKTOB, MaTemaTu4eckmx moaenen

NMpPOLLECCOB U
cuctem B obnactu
npodeccnoHansHo
N 0eAaATenbHOCTU

BriageTb: NCTOYHMKaMU MHGOpMaLmu,
TeopeTn4ecknmm noaxogamu,
MeToO0Nornen MmaTemMaTu4eckmx
Moaenen ¢ NnamaTbio

OrlK- | Bnapeet HaBblkamu
2.2 NoCTpOeHus

MaTeMaTU4eCKnx

mMozenen, BoblaenseT

HY>KHbI€ CTPYKTYpbI
“3y4aeMmbIx NpoLLeccoB

3HaTb: COBpEMEHHbIE METOAbI
NMOCTPOEHMUS 1 BblAENEHNUS CTPYKTYP
Teopun MaTeMaTUYECKUX Moaenen
OBUXYLLUXCS CUCTEM

YMeTb: CTPOUTb MaTtemaTu4yeckme Moaenu
N CTPYKTYpPUPOBaTb N3ydaemble NpoLEeCChl
BnageTb: HaBblkamMy NOCTPOEHUS

mMaTeMaTn4eckux Moaenei, HaBblkaMu
BblA€NEHUST HY)KHOW CTPYKTYpbI
npoLeccoB B NpodeccroHansHom




nNeATenNbHOCTU

OrK-
2.3

WmeeT npakTtnyeckui
OnNbIT CO34aHnsA 1
nccnegoBaHusa nogobHbIX
MaTeMaTU4eCcKnx
mogenen n paspaboTtku
TEopwii U METOAOB ANA UX
onuncaHus

3HaTb: coBpeMeHHble MeTobl N TEOPUMN,
Mcnonb3dyemMblX Anda onncaHua, co3gaHuA
n nccnenoBaHMAa pasrnyHbIX
MaTeMaTn4ecKnx Mop,eneﬁ C NaMATbIO
YMmeTb: co3aaBaTb, MCCneaoBaTh U
onucbIBaTb MaTemMaTU4eCcKue Moaenu
BnageTtb: NpakTU4eCKUM OMbITOM
co3JaHus 1 uccrnenoBaHuns
MaTtemaTU4eckux mogenen n metogamm
NX ONMMcaHus

12. O6bem AMCUUNIUHBI B 3a4eTHbIX eanHUUax/yac.(e coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 3/108.

CDopma npome)KyTquon aTTecTauumn:. 3adeT

13. Buabl y4ue6HOM paboThl:

TpyooeMKoCTb (4achl)

Bug yuebHow paboTbl Beero Mo CeMzeCTpaM
AyaouTopHble 3aHATUSA 24 24
B TOM Yuncne: nekunmn 14 14
npakTuyeckue 14 14
nabopaTtopHble - -
CamocTtosaTenbHas paborta 80 80
UToro: 108 108

13. 1. CopepxaHue pa3genoB AUCLUNIUHDbI:

HanmeHoBaHue
pasgena
OUCLUMMMNUHBI

n/n

CopgeprkaHue pasgena
ANCUMNIUHDI

Peanusauus pasaena AMCUUNNWHBLI C
NoOMOLLbIO OHNanH-kypca, QYMK *

1. Nekuun

1.1 | OnucaHne gBMXeHUs

KNOKOCTEN.

OnpefgeneHnsa n OCHOBHbIe
NOHATUA. DNNEPOB U
JlarpaHxeB noaxoapl onvcaHus
OBWKEHUSI XKUOKOCTEN.
Onneposbl 1 Jlarparxesbl
KoopanHaThl. Mepexon ot
nepemeHHbIx JlarpaHxa K
nepemeHHbIM Juinepa. MNepexoa
OT NepeMeHHbIX dunepa K
nepemeHHbIM JlarpaHxa.
OCHOBHbIEe KUHEMATUYECKME U
reomeTpuyeckme
XapaKTepUCTUKN OBUXKYLLECS
XngkocTtu. Buabl xngkocrten.

1.2 | BnemeHThI
MEXaHUKN CrnoLIHON

cpeapl.

TeH3op HanpskeHui. TeHsop
ckopocTen gedopmauuin.
TeHsop gecopmauymn.

https://edu.vsu.ru/enrol/index.php?id=25798
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Peonormnyeckne COOTHOLLIEHUS.
YpaBHeHME Hepa3pbIBHOCTH.
Knaccudmkaumsi CnnoLHbIX
cpea.

1.3

YpaBHeHus
OBWKEHUS
YKUOKOCTEN.

3akoH coxpaHeHUs Macchbl.
OundpdepeHunpoBaHue no
BPEMEHW MHTEerpanos no
obbemam. YpaBHeHune
HEepas3pbLIBHOCTW. YpaBHEHUS
OBWKEHMS ngeanbHom
XNOKOCTW. YpaBHEHUS
OBWDKEHMNS BA3KOW XXUOKOCTH.

1.4

CyuwiecTtBoBaHue
peLleHnin ypaBHeHUN
OBWKEHUS,

PyHKUMOHanNbHbIE
NPOCTPaHCTBa rMaPOANHAMUKN.
CaoiicTBa onepaTopos
rmgpoguHamukn. Metopq
"anepkuHa. AnpuopHble
oueHkn. CxoanmocTb
nocrnenoBaTenbHbIX
NPUBNKEHNIA.

2. MpaKkTn4yeckmne 3aHATUA

21

OnvcaHue ABMXKeHNs
KNOKOCTEN.

Onpegernennsi 1 OCHOBHEbIE
NoHATUSA. 3ANepoB U
IlarpaHxeB nogxoapl onvcaHus
OBWXEHUS XXNOKOCTEN.
Onneposbl 1 Jlarparxessbl
koopauHatsl. [lepexop ot
nepemeHHbIx JlarpaHxa K
nepemeHHbIM Juinepa. Nepexoa
OT NepeMeHHbIX dunnepa K
nepemeHHbIM JlarpaHxa.
OCHOBHbIEe KUHEMaTUYECKME U
reomeTpuyeckme
XapaKTepUCTUKN ABUXKYLLECS
XNOKocTn. Buabl xxngkocten.

2.2

AnemeHThI
MEXaHUKN CMnoLIHON
cpenpl.

TeH3op HanpskeHui. TeHsop
ckopocTen gedopmauunin.
TeH3op aedopmaumn.
Peonormnyeckne COOTHOLLEHUS.
YpaBHeHWE HepPa3pbIBHOCTU.
Knaccudmkaumsi CnnoLHbIX
cpea.

2.3

YpaBHeHus
OBVKEHMS
KUOKOCTEN.

3aKoH coxpaHeHust Macchbl.
OundpdbepeHumnpoBaHue no
BPEMEHW NHTerpanos rno
ob6bemaM. YpaBHeHune
HepaspbIBHOCTU. YpaBHEHUs
OBWXEHUS naeanbHOn
XNOKOCTU. YpaBHEHUS
OBWKEHMNS BA3KOW XUOKOCTH.

24

CyuiectBoBaHue
peLLeHnn ypaBHEHUN
OBWKEHMS.

dyHKUMOHanNbHbIE
NpPOCTPaHCTBa rMapoaNHAMUKM.
CaowicTBa onepaTopoB

https://edu.vsu.ru/enrol/index.php?id=25798
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rmapoanHamukn. Metog
ManepkuHa. AnpuopHbie
oueHkn. CxoamMMocTb
nocrnegoBaTenbHbIX
NPUBNVKEHNIA.

13.2. Tembl (pa3genbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne Buapl 3aHaTUR (4acoB)
n/n
HanmeHoBaHWe pasgena AncunninHbl Mpakt |Na6opat CamocToate
Jlexkumn nbHas Bcero
yeckme | OpHble
pabota
OnucaHune ABMKEHUS XXNOKOCTEN. 3 3 20 26
OneMeHTbl MeXaHWKK CMNIIOLHON cpeabl. 3 3 20 26
YpaBHEHMWS OBWKEHUS XKUOKOCTEN. 3 3 20 26
CyuiecTBoBaHME peLLEHNIA YpaBHEHNIA
4 | P yp 6 6 20 32
OBWXKEHUS.
Wroro: 14 14 80 108

14. MeToauueckue ykasaHusi 4nsi 06y4aroLWwmxcsa No 0CBOEHUIO AUCLIMMIIUHDI

B npouecce npenogaBaHusa gUCUUNIIMHBI UCMOMb3YOTCA Takne Buabl y4ebHON paboThl,
KakK neKunn, NpakTU4EeCKNe 3aHATUA, a TakkKe pasnuyHble BuAbl CaMOCTOATENbHOW
paboTbl oby4vatomxcs, Ha kotopyto otBoauTcs 80 YacoB. Ha nekumsax pacckasbiBaeTcs
TEOPETUYECKU MaTepuar, Ha MNPaKTUYECKNX 3aHATUSX pellalTcss npumepbl Mo
TeopeTnyeckomy matepumany, NpOYMTaHHOMY Ha NEKUMSIX.

Mpn n3ydyeHnn kypca «MartemaTudeckoe MOAENMPOBaAHME OMHAMUYECKMX CUCTEM C
namaTblo»  obydarwmmca cnegyeT BHMMATENbHO CrnywaTb W KOHCMNEKTMPOBaTb
Martepuan, wusnaraembli Ha ayauTopHbIX 3aHATMSX. [Ana  ero noHMMaHus wu
Ka4eCTBEHHOrO  YCBOEHMSI  peKkoMeHOyeTcs  cnefywuwas  nocrnegoBaTernibHOCTb
JencTBUN.

1. Tlocne «kaxgow nekumm CTygeHTam pekomeHayetcs nogpobHo pasobpatb
NPOYNTAHHbBIN TEOPETUYECKUA MaTepuarn, BblyunTb BCe onpeaeneHnsa n opmynmpoBku
TeopeM, pasobpaTb NpuMepbl, pelleHHble Ha nekuuu. [Nepen cneaywowen nekummn
06s13aTenbHO NOBTOPUTL MaTepuran npeabiayLen nekumn.

2. MNepepn npakTnyeckuMm 3aHsaTMEM 00653aTenbHO MOBTOPUTb JIEKLUMOHHBLIA MaTepwuan.
lMocne npakTM4Yeckoro 3aHATUS euwe pa3 pas3obpaTb pEeLeHHble Ha 3TOM 3aHATUM
npuMepbl, NOocne 4ero NPUCTYNUTb K BbINOMHEHMIO AOMaluHero 3aganus. Ecnn npum
peLleHMn NpUMepoB, 3adaHHbIX Ha AOM, BO3HUMKHYT BOMPOCHI, 06s13aTenbHO 3aaaTh Ha
crneayroLemM NpakTMYeCckoM 3aHATUN UNK B NPUCYTCTBEHHbI Yac npenogaBaTernto.

3. MNpu nogrotoBke K MNPaKTUYECKMM 3aHATUAM MOBTOPUTH OCHOBHbIE MOHATUSA MO
Temam, u3y4uTb npumepbl. Pewasa 3agaun, npenBapuTenbHO MOHATb, KaKoW
TEOpeTUYECKNA MaTepuan HYXHO WCnonb3oBaTb. HameTuTb nnaH pelweHus,
nonpoboBaTb Ha €ro OCHOBE PELLUNTb NPaKTUYEeCKNe 3agayun.

CamocTosaTenbHasa paboTta oby4datoLmnxca HanpaeneHa Ha CaMOCTOATENTbHOE OCBOEHME
BCEX TEM W BOMPOCOB Yy4ebHOW AMCUUNMUHBI, NPEaYCMOTPEHHbLIX MNPOrpamMmMoOn.
CamoctosTenbHas paboTta saBndetca obsas3aTenbHbiM BUOOM OEATENbHOCTU AN
Kaxgoro obyvatouierocs, ee obbeMm no y4dyebHOMY Kypcy onpefensietca y4eOHbiM
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nnaHom. [lpu camoctosiTenbHOM pabote obydarowmica B3anMOLEWNCTBYET C
pPEKOMEHO0BaHHbIMM MaTepuanamm npyM MMHMManbHOM y4yacTumn npenogasarens.
CamoctosaTenbHas paboTta c y4yebGHuKamu, y4ebHbiIMM nocobusamu, MaTepuanamm
nepuogudecknx usgaHum un  pecypcamm cetn Internet aBnsetca HaubGonee
3(hbpeKTUBHBEIM METOLOM NONYYEHUS 3HAHWI, NO3BOMSET 3HAYNTENBHO aKTMBU3NMPOBATb
npouecc oBnageHus uHdopmauuen, cnocobctsyeT 6onee rnybokoMy YCBOEHMIO
n3yyaemoro matepuana, opMmpyeT y 06yyatoLLMXCsl 3auHTEpecoBaHHOE OTHOLLEHME K
KOHKpeTHon npobneme. Bonpocol, KOTOpble BbI3bIBAKOT Y 00yYaroLMXCS 3aTPyAHEHMUS
NPy NOArOTOBKE, OOIMKHbI OblTb 3apaHee CGOPMYNMPOBaHbI U O3BYYEHblI BO BPEMS
3aHATUA B ayanTopumn Ansa ONONHUTENBHOrO pasbACHEHUSA NpenoaaBaTenieMm.

[ns ycnewHoro n NnoaoTBOPHOro obecneyvyeHnss UTOroB CaMOCTOSATENbHOM paboTbl
pa3paboTaHbl y4ebHO-MeTOAMYEeCKME YKasdaHUSA K CaMOCTOSATENbHON paboTe CTyaeHTOB
HaZ pasnu4yHbIMK pasgenam UCUMNANHbI.

Bce 3apgaHus, BbINONHSAEMble CTyAEHTaMM CaMOCTOSATENbHO, Noanexart nocneaylowen

NnpoBepke npenogasaTenem.

15. NMNepe4yeHb OCHOBHOM U AOMNONHUTENLHOW NUTEpaTypbl, PeCypCOB UHTEPHET,
Heo6XoAUMbIX ANA OCBOEHUA AUCLMNIIUHbI (CIIUCOK lumepamypbl 0¢bopMIssemcs 8
coomeemcmeuu ¢ mpebogaHusimu 'OCT u ucrionb3yemcsi obuiasi CK8O3Hasi

Hymepauyusi 05151 ecex suG08 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n MNcToYHMK

3esi2uH B.I. Mamemamuydeckue 80rpock! 2uGpoduHaMuKu esi3koyrnpyaux cped / B.I. 38s2uH,

1 M.B. TypbuH. - M. : KPACAH/L, 2012. - 416 c.
Jlanday J1.[]. Teopemuyeckas ¢pusuka : y4ebHoe nocobue 05 cmyd. (husu4ecKux
5 cneyuanbHocmed yH-moe : 8 10 m. / J1.[. Jlanday, E.M. Jlugpwuy,. - M. : @USMATIINT, 2003- .

T. 6: 'udpoduHamuka / J1.[. flanday, E.M. Jlucpwuy ; nod ped. J1.11. NMumaesckozo. - N13d. 5-e,
cmep. — 2006. - 731 c. : un. - [lpedm. ykas. : c. 730-731.

6) JononHWTeNbHas NuTepaTypa:

Ne n/n NcToYHMK
3eseuH B.I". AninpokcumayuoHHO-mornosoau4deckul nodxod K uccriedosaHuro 3aday
3 eudpoduHamuku. Cucmema Hasbe-Cmokca / B.I". 3es2uH, B.T. [JmMumpueHko. - M. :

Edumopuan YPCC, 2004. - 112 c.

JladbrkeHckas O.A. Mamemamu4eckue 80rpochkl OUHaMUKU 8513KOU HecXumaemol xudkocmu /

4 O.A. JladbikeHckas. — 2-e us0. - M. : Hayka, 1970. - 288 c.
Temam P. YpasHeHus Hasbe-Cmokca : Teopusi U YucrieHHbIU aHanu3 / P. Temam ; riep. ¢ aHe.
5 B.A. Hosukosa, A.M. ®paHka ; nod ped. b.I". KysHeyoea, H.H. SHeHko. - M. : Mup, 1981. - 407,

[1]c. :un.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-0bpa3oBaTernbHble Pecypchbl:

Ne n/n NcTouHnK

7 Bukunedus : ceobodHas aHyuknonedus : (http://ru.wikipedia.org).

8 lNMonHomekcmosas 6asa « YHusepcumemckasi bubnuomeka» : obpazoeamerbHbIl pecypc :
<UPL:http://www.biblioclub.ru>.

9 SOnekmpoHHbIl kamarnoe HaydyHou 6ubnuomeku BopoHexckoao eocydapcmeeHHo20

yHusepcumema : (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%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/)
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16. lNepeyeHb y4yebHO-meTOAMYECKOro obecnevyeHUss ANA CaMOCTOATENIbLHOMN
paboTbl (y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3a0ayHuKuU,
MemoouyecKue yKasaHusi Mo 8bIMOSTHEHUK MPakmu4yeckux (KOHMPOIsbHbIX), KYpPCOo8bIX
pabom u 0p.)

Ne n/n NcTouHumk

1 3esi2uH B.I". AnnpokcumayuoHHO-mononoa2udeckuti nodxod k uccriedogaHuro 3adayqy 2udpoOUHaMUKLU.
Cucmema Hasbe-Cmokca / B.I". 3esizuH, B.T. mumpueHko. - M. : EGumopuan YPCC, 2004. - 112 c.

5 JladbnkeHckas O.A. Mamemamuyeckue 80rpocki QUHaMUKU 8513KoU HecxxumaemoU xudkocmu / O.A.
JladbikeHckasi. — 2-e u3d. - M. : Hayka, 1970. - 288 c.

3 Temam P. YpasHeHusi Hasbe-Cmokca : Teopusi u YucrieHHbIl aHanu3 / P. Temam | niep. ¢ aHe. B.A.
Hoesukosa, A.M. ®paHka ; nod ped. b.I". Kyaneuyosa, H.H. SlHeHko. - M. : Mup, 1981. - 407, [1] c. : un.
MonoxeHne 06 opraHmnsaLmm camocToaTenbHon paboTel 06yyatoLwmxcs B BopoHexckomM

4 rocygapCTBEHHOM yHMBEpPCUTETE

17. O6pasoBaTtefnibHbleé TEXHONOrMU, UCMNOSib3yeMble Npu peanusauuum y4ebGHOMU
OUCLUMNINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

AucumnnmHa MoXeT peanu3oBbIBaTbCAd C  NPUMEHEHWEM  OUCTaHUMOHHbIX
obpasoBaTenbHbIX  TEXHOMOrMM, Hanpumep Ha nnatopme  «ONEKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru/enrol/index.php?id=25798)

lMNepeyeHb Heo6Xx0aMMOro NporpaMMHOro obecneyeHns: onepaumoHHas cuctema
Windows unn Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep
Mozilla Firefox, Opera vnu Internet.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHbI:

CneunanunsnpoBaHHasa mebenb.

[na camocToaTenbHOM paboTbl MCNONb3YEeTCH KNacc C KOMMbTEPHON TEXHUKOMN,
OCHaLLEHHbIN HeobXxoanMbIM NporpamMmMHbiM obecrnevyeHnem, SNeKTPOHHbIMU y4eBHbIMU
nocobusiMmm M 3akoHOOATESNbHO - MPaBOBOM W HOPMATMBHOW MOWMCKOBOW CUCTEMOW,
NMeIoLWLNIA BbIXo, B rrnobasnbHylo ceTb.

Mpn peanusauumM  AUCUMMAWHBI  C  UCMNOMb30OBaHWMEM  OUCTaHUMOHHOIO
obpasoBaHNA BO3MOXHbl AOMOSMIHEHMS MaTepuanbHO-TEXHUYECKOro obecneveHns
AVUCUNNINHBI.

19. ®OoHA OLEHOYHbIX CPEeACTB:

OueHoYHbIe cpeacTBa And nposeneHuA TeKymeﬁ n I'IpOMe)KyTO‘-IHOﬁ aTtrecTtauum

MopsiaoK OuEeHKM OCBOeHMs obydalolmmucs yd4eGHOro martepuana onpegensieTcs
cofiepxaHueM criefyroLwmnx pasnenos AUCLUUMIHGI:

MupaunkaTtop(bl
Ne HanmeHoBaHue pasgena A P(e1)

n/m | gUCUMNAuHLI (MOAayns) KOMMETEHLN

KomneTteHuunsi(n) [OCTMKEHUS OueHouHble cpeacTBa

1 Beenenue B mogenu OMK-2 OrK-2.1, OriK-2.2,
rmapoanHaMmKu OrliK-2.3

KoHTponbHasa pabota



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

2 BBegeHne B pyHKUMOHAMNbHbIE OriK-2.1, OlnK-2.2, KoHTponbHasa paboTa
OrliK-2
NpocCTpaHCTBa Or1K-2.3
tmas A OrK-2.3
BASKOYNPYrux cpes
4 BcnomoraTtensHoe cemMencTeo Or1K-2.1, OliK-2.2, KoHTponbHas pabota
Orl1K-2
3agad OrK-2.3

MpomexyTouHas aTTecTauns 3ayeT BbICTaBnAETCA NpU yCNeLIHON caaye

dopma KOHTPOnS - 3a4éT KOHTPOMEHOW PaboTe!

20. TunoBble OLlEeHO4YHbIe cpeacTtBa n MeToaun4eckKkue MaTepuanbl,
onpeagendwwmne npoueaypbl oleHNBaHuA

20.1. TeKywWMn KOHTPOIb yCNeBaeMocTu

KoHTporb ycneBaemMocTV MO AMCLMMSIMHE OCYLLECTBNSIETCA C MOMOLLbIO CRneayoLwmnx
OLEHOYHbIX CPeACTB:

MpumMepHbLIN NepeyvyeHb 3aaayv Ans KOHTPoNbLHOU paboTbl No1:

KoHTponbHO-namMeputenbHbin matepuan Ne 1.

1. Onnepos 1 JlarpaHxeB Nogxoabl ONUCAHNSA OBUKEHUS XXUOKOCTEN.
2. Peonornyeckne cooTHOLLEHUA.

Tekywmn KOHTpONb npeacraBnser cobon  nNpoBepKy YCBOEHUA yyebHoro
MaTtepuana TeopeTM4eCcKoro 1 NpakTU4YecKoro Xxapakrepa, perynspHo oCyLLEeCTBSIEMYHO
Ha 3aHATUAX.

Llenb TekyLiero kKoHTpons:

OnpepgeneHne ypoBHS CHOPMMPOBAHHOCTU NPOGECCUMOHANbHbLIX KOMMNETEHLNN,
3HaHUN N HaBbIKOB AEATENbHOCTM B 0651aCTV 3HAHUIN, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTUN OUEHNBaHMe

1. YPOBHS OCBOEHUSA TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HAaYYHbIX OCHOB
npodeccnoHanbHON AeATeNbHOCTH;

2. cTeneHun roTOBHOCTM oOby4valleroca MNpUMEHSTb TeopeTudeckne wu
npakTnyeckmne 3HaHUS n npodgeccunoHanbHo 3Ha4YUMyto MHopMaLuio,
CchopMUPOBAHHOCTN KOTHUTUBHbBIX YMEHUN.

3. NproBpeTEHHbIX YMEHUMN, npodeccnoHanbHo 3HAYUMBbIX ana
npodeccnoHanbHON AeATeNbHOCTU.

TekyuiMi KOHTpPOMb NpefHa3HayeH [OnNd  MpOBEepKM Xxoda W KayecTBa
dOpMUPOBaHUSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yyy4ebHOM paboTbl obyvaembix U
COBEpPLUEHCTBOBAHNSA METOAMKNM OCBOEHUs HOBbIX 3HaHuW. OH obecnednBaeTcs
npoBegeHNEM KOHTPOSIbHOW paboThbl.

B xope koHTponbHOM paboTbl obyvatwemycs Bblgaetca KMM ¢ nepeyHem
BOMPOCOB W npeanaraeTcsd OTBETUTb Ha [aHHble BOMpocbl. B xoge BbiNonHeHUA
3alaHnn Henb3d NOSib30BaTbCA NUTEPATYPON U KOHCMEKTOM FEeKUUN, OrpaHu4eHne rno
BpemMeHu 90 MUHYT.
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Ecnn Tekywas arttectauuMss NpoBOAUTCHA B AUCTaHUMOHHOM cbopmaTe, TO
obyyaromnnca OomMKeEH WMETb KOMMbTEP W AOCTYN B CUCTEMY «JONEKTPOHHbIN
yHuBepcuteT». Ecnu y obyuyatowerocsi otTcyTcTByeT Heobxoanmoe obopyaoBaHvue unu
AOCTYN B CUCTEMY, TO OH 0653aH coobwmTb npenogasatento o6 3Tom 3a 2 paboumx
OHA. Ha KOHTponbHy0 paboTy B AUCTAHLMOHHOM peXmnme OTBOAUTCHA OrpaHvyeHue no
BpeMeHun 120 MUHYT.

20.2. NMpomexyTo4yHasa aTrectauums

MpomexyToyHasa aTTectaumsa npedHasHadeHa Ons onpefenieHus YPOBHS OCBOEHUS
Bcero obvema y4yebHOM gucumnnuHbl. [pomexyToyHas aTtTectaums No AUCUMNNMHE
«MaTtemaTnyeckoe MOAENUPOBAHME OAMHAMUYECKMX CUCTEM C NAMSATLIO» NPOBOAMTCS B
dopme 3a4véTta. [NpegHasHavyeHa Ansa onpefeneHns YpoBHSA OCBOEHUsSI BCero obbema
y4yebHOM OMCUUNIIHBI.

lMpomexyToyHaa aTTecTauusi, kak npaBuNo, OCYLLECTBISETCA B KOHLE cemecTpa.
PesynbTaTtbl Tekywen atrectaumm obyyarowierocs no peweHunto kadeapbl MOryT ObiTb
y4YTeHbl NPy NPOBEAEHUM NMPOMEXYTOUHON aTTecTauuun. [Npu Hecornacum cTygeHTa, emy
AaeTcsi BO3MOXHOCTb MPONTU MPOMEXYTOUYHYIO atTecTaumio (6e3 yyeTa ero Tekymx
aTTecTauum) Ha obLLMX OCHOBaHMUSIX.

Mpn npoBeoeHMn 3a4é€Ta yuUTbIBAKOTCA pe3ynbTaTbl KOHTPOSNbHOM paboTbl W
yuuTblBaeTCA BbICTaBndemasi npenogaBaTtefnieM oueHka 3a paboTy B xoge
NPaKTUYECKNX 3aHATUMN.

Ecnn y obydatowierocsa ectb NOMoXuTerbHas OLEHKa MO KOHTPOSfbHOM paboTe u
NoNoXuTenbHasa oueHka paboTbl B xoge OOydeHWs No npakTuke, TO BbICTABMSETCA
3a4é€T. Ecnn obyyarowmncs He UMeeT NOSTOXKUTESTbHON OLIEHKN NO KOHTPOSbHOM paboTe
WM MNpakTuKe, WM HEe CcorfaceH C 3TOM OUEHKOW, OH MOXET OTBEeTUTb Ha
COOTBETCTBYHOLLME BOMPOCHI B X04€ 3a4€Ta.

[MpumepHbIM NepeYeHb BONPOCOB:

1 Onpegenenns n OCHOBHbIE NOHATUSA.

2 Onnepos u JlarpaHxeB Nogxoabl ONMcaHnsa ABKEHNS XKNOKOCTEN.
3 OnnepoBbl K JlarpaHxeBbl KOOPAMHATLI.

4 dopmynbl nepexoga.

5 Bupabl xxuakocten.

6 TeH30p HaNPsPKEHUN.

7 TeH30p ckopocTen geopmauui.

8 TeH3op gedopmauuni.

9 Peonormnyeckne cOOTHOLIEHUS.

10 YpaBHEHNE HEPA3PLIBHOCTW.

11 Knaccugukauusa cniowHbIX cpea.

12 YpaBHEHUS OBMXKEHUS naearbHOM XXNOKOCTH.

13 YpaBHEHUS OBUKEHUS BA3KOW XXUAKOCTW.

14 O pelueHuaxX ypaBHEHU OBUKEHWS.

15 CBoKcTBa onepaTopoB rmapoaNHaAMUKN.

16 PyHKUMOHaNbHbIE NPOCTPAHCTBA r'MAPOAMHAMMKN.

17 MeTopg ManepkuHa.

18 ANpuropHbIe OLEHKM pelleHnn ypaBHeHus Hasbe-CTokca.
19 CxoanmocTb nocrnegoBaTtesnbHbiX MPUONKEHUN.
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[nsa oueHnBaHMA pe3ynbTaToB 06y4eHMs Ha 3a4eTe UCNOMb3YTCA cregyowime
nokasarenu:

1) 3HaHMe TeopeTU4EeCKNX OCHOB;

2) yMeHue peluaTb 3agayun nabopatopHon paboTbl;

3) ymeHue paboTaTb C MHPOPMALMOHHBIMU pecypcamu;

4) ycneLuHoe NpoXoXxaeHne TekyLen atTectaunm.

[Ansa oueHnBaHMA pe3dynbTaToB 06y4eHMs Ha 3a4eTe MCMNOMb3YeTCs LWKana: «3a4TeHOo»,
«HE 3a4YTEHO».

CooTHOLLEeHne nokasaTenen, KpUTEPMEB U LUKanbl OLE€HMBaHNA pe3yribTaToB 06y4eHus:

Kputepum oueHnBaHUA KOMNeTEHUUN LLikana oueHoK

BcecTopoHHee, cuctemaTtuyeckoe u rnybokoe 3auTeHo
3HaHWe y4ebHO-NporpamMmMHOro MaTepuana,
yMeHune cBO6OAHO BbINOMHATb 3a4aHus,
npenycMoTpeHHbIE MPOrpaMMoNn. YCBOEHME
B3aNUMOCBA3EW OCHOBHbIX MOHATUI OUCUMMIWHBI B
nx 3HaYeHun ans npnobpetTaeMon npogeccun.

Mpobenkl B 3HaHWAX OCHOBHOIO y4ebHO- He 3auyteHo
NporpaMmHoOro matepuana, npuHLMnNuanbHble
OLMOKK B BbINOMHEHUN NPEOYCMOTPEHHbIX
nporpaMmmon 3agaHun.

20.3 ®oHA OLUEeHO4YHbIX cpeacTB cPOPMUPOBAHHOCTU KOMNETEHLMN CTYAEHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA ANarHOCTUYECKUX paboTt

Ne1 [laHa cuctema

N < oV .
—+ > vv— |-DIVT, = pf;
Plar T &Y ox w =P
divv(t,x)=0.
Yto o6o3HauvaeT v?
OtBeT: CKOpOCTb.
Ne2 [laHna cuctema
N & oV .
—+ > v.— |-DIVT, = pf;
Pl 5 2% ox w=pf
divv(t,x)=0.

Yt0 0obo3HayvaeT f ?

OtBeT: BHewHue cunbl.

Ne3 [laHa cuctema
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p(@+ >, gﬂj-DivTH Y

divv(t,x)= 0.
YT10 06o3HauaeT p ?

OtBeT: NMNOTHOCTD.

Ne4 [laHa cuctema
3
p(@+ >, gﬂj-DivTH oy

div v(t,x)= 0.

,D,aHHaFI cucrema ypaBHeHMVI onuncbliBaeT OBWXEHUE ... XXNOKOCTN?

OTBeT: HbIOTOHOBCKOM

Ne5 Yenosue div V(t,X]= 0. yaspiBaeTcs ycrosuem ... cpeapl
OTBeET: HECXKMMAEMOCTW.

Ne6 YpaBHeHue

N, & OV
—+ > v.—-nAv+Vp= pf;
P le o TP pf

Ha3blBaeTCs YPaBHEHUEM ...
OT1BeT: HaBbe-CToOKca

Ne7 B ypaBHeHne HaBbe-CToKkca
3

ov ov

—+ ) v.—-nAv+Vp=T;
po Zl o, AV

p obo3HayaeT?

OTBeT: paBneHue

Ne8 B ypaBHeHne HaBbe-CToKca
N < oV
—+ ) v.—-nAv+Vp= T,
po Zl o, 1AV

n obosHavaet?

OTBeT: BA3KOCTb

Ne9 B mogenun MakcBenna ckopocTtn gedopmMmaumm MMeKT BU4
a) ¢, =&y &y

B) &y =&y — &y

B) &y =&y " En

OtBerT: a)
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Ne10 B moaenu Makcsenna npu nocnenosaTtenbHOM COeUHEHUN HanpseHne o,

a) He cywlecTeyeT
6) NOCTOAHHO

B) NepeMeHHo
OtgerT: 6)

Ne11 B mogenu Ixedpdpuca npu napannenbHOM CoOeanHEHUM CKOPOCTb Aedhopmanmm
8.]

a) He cyuwlecTByeT
6) NOCTOAHHO

B) NepeMeHHO
OtgerT: 6)

Ne12 B mogenu [xeddprca npu napannenlbHOM COegUHEHUN HaNpsXXeHne nMeeT B,
a) o, =0, toy
6) o, =0, — Oy
B) 0, =0 Oy

OtBerT: a)

Ne13 TeHsop ckopocTei gedopmauum & nmeet BMa?

OtBerT: 6)
Ne14 TeH3op 3aBuxpeHHocTn W nmeet Bug?

1 aVi +8Vj

L/ ov v
ox; X
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1 ov, o,
2\ OX;  OX,
1( ov, , Ov;
2\ ox o,
OtBerT: 6)
Ne15 Ecnu BsizkocTb 77 = 0B ypaBHeHUM ABVKEHUS KUAKOCTU

il + ivi ﬂ-77Av+Vp =,
ot o OX

TO Takas XMAKOCTb Ha3biBaeTcA?

a) ngeanbHOWM

6) BA3KOynpyrom

B) HEHbIOTOHOBCKOM

OTBeT: a)

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3agaHung 3akpbiToro Tvna (BbIOOP 0AHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpPHbIN OTBET,;
e (0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHung oTKPbITOro Trna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BEpPHbIN OTBET,;
e (0 6annoB — ykasaH HEBEPHbLIN OTBET.

3) 3apaHug oTkpbITOro TMnNa (4ucno):

e 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30OBaHMIO NMpU NpoBeAeHUun
ANarHoCTUYEeCKUX pPaboT C uenbio OLEHKM OCTaTO4YHbIX pe3ynbTaToB OCBOEHUS
AaHHOW AUCUUNNUHBI (3HAaHUW, YMEHUI, HaBbIKOB).

Mporpamma pekomengoaHa HMC maTtematudeckoro cakynbTeTa npotokon Ne 0500-
06 ot 25.05.2023 r.
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