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PABOYASA NPOrPAMMA YYEEHOW AUCLUMUNINHDI

B1.B.01 MaTemaTnyeckue mogenu omsnyeckux npoueccos

1. Koag u HaumeHoOBaHMe HanpaBlieHnAa NnoAroToBKW.

02.03.01 MaTemaTuKa 1 KOMMbIOTEPHLIE HAYKK

2. NMpodwmnb noaroToBkn: Matematnyeckoe n KOMMNbOTEPHOE MOAENNPOBaHNE

3. Ksanudwmkaumsa BbinyckHuka: bakanasp

4. ®dopma oby4eHusa: O4yHasa

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNIINHDI:

Kadenpa matemaTnyeckoro mogenmpoBaHums

6. CoctaButenb nporpammbl: Oprnos Brnagumup MNetposud, 4.¢.-M.H., npodeccop

7. PekomeHaoBaHa: Hay4HO-MeTOAMYECKMM COBETOM MaTemaTU4eckoro dakynbTeTa,
npoTokosi Ne 0500-06 ot 25.05.2023

8. YuebGHbIn roa: 2026/2027 CemecTp:7



9. Llenn n 3apaum y4e6HON ANCLUUNIIUHDI:

Lenu udy4eHusi QUCUUNIUHbI:

- OCBO€EHWE CTYAEHTaMn OCHOBHbIX NMOHATUIA N METOAOB ONUCaHMUA MaTeMaTUYECKNX
Moaernen uU3NYecKnx npoueccoB B TepMuUHax AuddepeHunanbHbIX YypaBHEHUN C
YaCTHbIMU NPOUN3BOAHbLIMMU;

- paclwmpeHne 3HaHu 0by4vatoLLMXCAa O COBPEMEHHbBIX MaTeMaTUYeCKUX Moaensx,
ONUCbIBAIOLLMX (PrU3MYecKue NpoLecchbl B XNOKNX cpeaax.

3adayu y4ebHoU OuCyUmnuUHbI:

- N3y4eHne TeopeTU4eCcKMX OCHOB MOLENMPOBAHNA NMPOLLECCOB B XUOKMUX cpeaax

- OBfageHne nNpakTU4eCKUMN HaBblkaMW UCNOJSTb30BAHUS BEKTOPHOIO U TEH30PHOIO
aHanusa ons NoCTpoeHUs MaTeMaTuyecknx Mogenen ruapoanHamMmKu

10. Mecto yuyebHOM pAucumnnuHbl B cTpykTtype OIOM: yyebHas pgucumnnmHa
«MaTematnyeckne mogenu puan4ecknx NpoueccoB» OTHOCUTCSH K YacTu, bopMmupyemon
y4yacTHUKamu obpasoBaTenbHbIX OTHOLWWEHM Bnoka 1.

Teopna marematMyeckux mogenen U3nYeckmx MnpoLeccoB fEeXUT B OCHOBE
MaTeMaTUYeCcKoro MoaenMpoBaHNSA KOHKPETHbIX 3a4ay B pasfnun4yHbiX 006MacTax TEXHUKM,
MexaHukn cTpouTenbctBa. Kypc onupaetca Ha OCHOBHble U3NYECKME 3aKOHbI,
ancumnnuiel  «dnddepeHumansHble  ypaBHeHus» U «MatemaTuyeckui  aHanuay.
OucumnnuHa  aBnseTca  npeguwecteyowen ana  kypcoB  «MHpopmaumoHHasa
©e3onacHocTb» 1 ap.

11. MnaHumpyemble pe3ynbTaTbl OO0y4YeHMA no AucuunuMHe/moaynio (3HaHuS,
YMEHUA, HaBblKM), COOTHECEHHble C MNJaHUpyeMbiMU pe3yfibTaTaMu OCBOEHUSA
obpasoBaTesnibHOM NporpaMmmMbl (KOMMNETEHUMAMU) U UHAUKATOPAMN UX AOCTUXKEHUSA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMNeTeHLMn
YK-1 (CnocobeH YK-1.1 AHanusupyeTt 3HaTb: OCHOBHble  CMOCOObI  KPUTUYECKOTO

OCYLLECTBNATbL  MOMCK,
KPpUTUYECKUIA aHanuns u
CUHTE3 uHdopMaLUK,
NPUMEHSATb CUCTEMHBIN
nogxond AN pelleHust
nocTaBneHHbIX 3agay

npobnemMHyto
cuTyauuto Kak
cucTemy, BbISIBNSS
ee cocTaBnsawLme
M CcBA3M  Mexay
HUMU

aHanM3a M cuHTe3a WHdopMaunK; CYLIHOCTb
unocodckoro aHanu3a sBreHun, 0a3oBble
MONMOXEHNs CUCTEMHOro nogxoda, CYLHOCTb
NpobrnemMHOM cutyaumm B €€ COOTHOLUEHUU C
NOHATUAMM «npobnemany, «3apavay,
«MNpPOTMBOPEUMSY, OCHOBbI yrnpasneHus
paspeLleHnem NpobnemHbIX CUTyaumn;

YMeTb: MPUMEHSITb OCHOBHbIE CMOCODbI
KPUTMYECKOro aHanmaa nHpopmMmaumm; NpUMeHATb
CUCTEMHbI NOOXOA AN PEeLUEeHNsI MOCTaBIEHHbIX
3ajay, BbISBMATL NPOGNeMHbIE CMTyauuu,
onpefenaTb NyTU U CPeACTBA UX paspeLLeHus;
BnapeTb: OCHOBHbIMW cnocobamy KpUTUYECKOrO
aHanuMsa MHgopMaLun; HaBbIKaMU KPUTUYECKOTO
aHanusa npobneMHON CcuUTyauun Kak CUCTEMB,
BbISIBNIEHNSI €€ COCTaBNSAOLMX U CBA3EN Mexay
HUMK, BbIOOpaA NyTEN U CPeACTB ee pas3peLleHns B
npodyeccnoHanbHON OeATeNbHOCTY.

YK-1.2

Mcnonbays
NOrnKo-
MeTOA0NorM4yeck
un
WHCTPYMEHTapun,
KPUTUYECKN
oueHnBaeT
HaOEeXHOCTb
WCTOYHUKOB
MHdopMauum,

3HaTb: MeToAbl KPUTUYECKOTO aHanm3a 1 OLEHKU
COBPEMEHHbIX Hay4HbIX LI,OCTI/I)KGHI/IVI, a TaKkxke
MeToAbl rEeHepuvpoBaHWS  HOBLIX UAeW Mpu
peweHunn unccnenoBaTesNibCKUX W MNPakTU4YeCKnx
3ag0a4, B TOM 4MCre B MEXAMCLMMINHAPHBIX
obnacTsx; OCHOBHOe cofepxaHne urnocodckux
MOHATUMW M KaTeropun, 3Tanbl  Pa3BUTUS
dunocodun N ee  pasgenbl, OCHOBHble
Knaccumyeckne u CoBpeMeHHble hunocodckme
HanpaBfeHusa 1 KoHuenuun, 6a3oBble Nornvyeckme




3

COBPEMEHHbIX W  HayyHble MeToAdbl  (TeopeTmyeckue U
KOHUenuuin amMnupuyeckne) nccnenoBaHua n unocodckoro
hmnocodcKoro n | oCMbICNEHMS MMpa, NMPaBuna OLEHKN HageXHOCTH
coumanbHoro WCTOYHMKOB MHpopMaLny;
XapakTtepa B | YMeTb: npu peleHun wuccnegoBaTenbCkux u
cBoen npakTU4YeckMx 3afgad reHepupoBaTb HOBblE naew,
npegMeTHoOn ncxogsd U3 HanmuuHbIX PECYPCOB U OrpaHUYeHwui;
obnactu aHanuaupoBaTb KIacCuyeckme W COBPEMEHHble
dunocodckne HanpasneHus, 1 KoHuenuun c
OMNoOpoN Ha MOHATUMNHO-KaTeropuarneHbI annapart
W NOrMKO-MEeTOAOMNOMMYECKUA  MHCTPYMEHTapumn
dunocodpun, KPUTUYECKN OLleHMBATb HAaOEXHOCTb
WCTOYHMKOB WHpopmaumu, 1cnonbL3oBaThb
NPOTUBOPEYUBYIO MHGOPMALIMIO, COAEpXKaLLyCs
B pasHblX PUNOCOPCKNX  KOHLUEMUUAX  Mpu
peLleHnmn NpobremMHbIX CUTYauui;
BnapeTb HaBbIKaMMu: KpUTMYECKOrO aHanmsa u
OLEHKN COBPEMEHHBIX Hay4HbIX [OOCTWKEHUA W
pe3ynbTaToB  OEATENbHOCTM N0 PELUEHUIO
nuccnegoBaTenbCkMX W MPaKTUYECKUX 3ajad, B
TOM 4ucrne B MEXAUCUUNNMHAPHBLIX 00nacTsx;
HaBbIKamMu NCNosib30BaHUA noruko-
METOL0NOrM4YEeCKOro MHCTPYMEHTapmMs B npoLecce
hrNocodcKoro OCMbICAIEHNSA MUPa, KPUTUYECKOTO
aHanu3a u OUEHKN HaOeXHOCTU WUCTOYHWMKOB WH-
dopmauun, B TOM uucne  PuUIocodCcKmx
KOHUenumn, paboThbl c NpPOTUBOPEYNBON
nHdopmaumen n3 pasHbIX NCTOYHWKOB,
onpepgenexHns BO3MOXHOCTEN NPUMEHEHNS
MOMOXEHUA  KNacCUYeCKUX U  COBPEMEHHbIX
dmnocockMx HanpaBneHUNn M KoHUenuui Ons
peLueHns NpobnemMHbIX CUTyauun.
MK-2 | CnocobeH MK-2.1 | Bnageet 3HaTb: OCHOBHble MNOHATUA W onpeaeneHus
aHanuaupoBaTb, HaBbIKaMu Kypca;
cucTtemaTusnpoBaTb aHanusa Hay4HbIX
" obobuatb 0630poB, YMeTb: HaxoOuTb CXOXeCcTb W OoTnuumMe B
nepenosoun nyénvkauum, NOHATUSIX;
OTEYECTBEHHbIN n pedepaToB "
MeXOyHapOaHbIV 6ubnuorpacpun BnapeTtb: HaBblkoM 0606LeHNs pesynbTaToB
oneiT B obnactu no TeEMaTUKe | HECKOMbKUX YTBEPXKAEHWNA.
MaTeMaTu4eckoro u NpPOBOANMBIX
KOMMbIOTEPHOTO nccrnegoBaHum Ha
MoOenupoBaHus PYCCKOM 1 ApYruxX
pasnn4YHbIX A3bIKaX
NpoLIECCOB

12. O6bemM gUucUUNNNHbLI B 3a4eTHbIX eauHuuax/yac — 2/ 72
Popma NpoOMEXYyTOYHOM aTTecTauumm — 3a4eT

13. TpyaoeMKocTb NO BMAaM y4yebHon paboTbl

TpynoemMkocTb (Yachl)
. Mo cemecTpam
Bug yyebHomn paboThbl
Bcero
7 cemecTp

AyOouTOpHbIE 3aHATUS 50 50
B TOM 4UCIIE: nekuuun 34 34
npakTnyeckme 16 16




nabopaTtopHble 0 0

CamocTtodarenbHas paborta 22 22
dopma NpoMEXYTOYHON aTTecTauum 0 0
Utoro: 72 72

13.1. CopepxxaHue AUCLUUNIIUHDI:

Ne Peanusauunsa
n/n | HanmeHoBaH pasgena
ne pasgena CogaepxaHne pasgena AUCUUNIUHDI JVCLUMNINHBI C
OVCLMMNINHbI MOMOLLIbIO OHNANH-
Kypca, QYMK *
1. lekuun
1.1 | Onucanve OnpeneneHust 1 ocHOBHble NOHATUSA. [Noaxoabl Aunepa u | Moodle: URL:
OBUXeHnsa JlarpaHxa onucaHusa OBWXEHUS XMUOKOCTen. 3nneposbl U | https://edu.vsu.ru/c
xungkocten | JlarpaHxeBbl kKoopauHaTbl. Popmynbl nepexoga. Buabl | ourselview.php?id=
YKUOKOCTEN. 9668
1.2 | OnemeHTbl | TeH30op HanpskeHwn. TeH3op ckopocTen pedopmaumii. | Moodle: URL:
MEXaHUKM TeH3op pedopmaumin. Peonoruyeckne cooTHoweHus. | https://edu.vsu.ru/c
YpaBHeHue HepaspblBHOCTU. Knaccudmkaumsa cnnowHblx | ourse/view.php?id=
cpea. 9668
1.3 | YpaBHeHMa | YpaBHEHUS OBWXKEHUS maearnbHOW XuakocTu. YpaeHeHusa | Moodle: URL:
OBUXeHns ABWXKEHNa BaA3Kon xkumakoctu. [Mnockoe 6GesBuxpesoe | https://edu.vsu.ru/c
xXungkocten | aBmxeHune. @OyHkuma  Toka. [lloTeHuman  ckopocTu. | ourse/view.php?id=
KomMmnnekcHaa CKOpOCTb M KOMMIIEKCHbIM noTeHuunan. | 9668
MpuMepbl  KOMMNMEKCHbIX MNOTeHUManoB. WICTOYHUKM W
CTOKW. BUXPEUCTOYHUKN.
2. MpakTnyeckne 3aHATUA
2.1 | OnucaHune OnpeneneHust n ocHOBHbIe NOHATUSA. [Noaxoabl Aunepa u | Moodle: URL:
OBWXKEHNA JlarpaHxa onucaHusa OBWXXEHUS XUOKocTen. rneposbl U | https://edu.vsu.ru/c
xungkocten | JlarpaHxeBbl KoopauHaTbl. Popmynbl nepexoga. Buabl | ourse/view.php?id=
YKUOKOCTEN. 9668
2.2 | OnemeHTbl | TeH3op HanpsbkeHuMA. TeH3op ckopocten gedopmaumi. | Moodle: URL:
MEXaHUKK TeH3op pedopmaunn. Peonornyeckne cooTHoweHus. | https://edu.vsu.ru/c
YpaBHeHue HepaspbiBHOCTU. Knaccudmkaumsa cnnowHblx | ourse/view.php?id=
cpea. 9668
2.3 | YpaBHeHNsa | YpaBHEHUSI OBWXEHUSI MaeanbHOW XuakocTu. YpaBHeHusi | Moodle: URL:
OBWKEHNA ABWXKEHNa BA3KoW xkumakoctu. [Mnockoe 6GesBuxpesoe | https://edu.vsu.ru/c
xXungkocten | asmxeHne. OyHkuma  Toka. [lloTeHuman  ckopocTu. | ourse/view.php?id=
KomnrekcHast CKOpPOCTb W KOMMMEKCHbIA noTeHuuman. | 9668
MpuMepbl  KOMMNMEKCHbIX MNOTEHUMAnoB. WICTOYHUKM 1
CTOKWU. BUXpEencToYHuKW.

13.2. Tembl (pa3aenbl) AUCLUMNIIUHBI U BUAbI 3aHATUN:

Ne Buapbl 3aHaTMI (YacoB)

n/ HauwmeHoBaHve pasgena Mexum MpakT |lTabopa [CamocToaT

n ANCUUNINHBI y nyeck | TopHbl | enbHas | Bcero

ne e pabota

1 | OnucaHvne aBWMXEHUS XXUAOKOCTEN 10 5 0 6 21

2 | SneMeHTbl MeXaHWUKn 12 5 0 8 25

3 | YpaBHeHUS OBMXKEHNSA XUOKOCTEN 12 6 0 8 26
Utoro: | 34 16 0 22 72
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14. MeToaun4yeckume ykasaHus ans oby4yaromxcs N0 0CBOGHUIO ANCLUNIINHbI

B npouecce npenogaBaHus AUMCUMNIAWHBI  UCMNONB3YOTCA crieayoolme Buabl
yyebHOM paboTbl: Nnekuun, npakTUYeckne 3aHAaATMS, a Takke pasnuyHble Buabl
caMOCTOATENbHON paboThl obyyatowmxces. Ha nekumsax pacckasbiBaeTcs TEOpPEeTUYECKUN
Matepmarsrl, Ha [MpPaKTUYEeCKUX 3aHATUAX peLlarTcsa npuMepbl MO TeopeTUdecKoMy
MaTepuarny, NpOYNTaHHOMY Ha JNeKuUnNaX.

Mpn wnsydyeHnn kypca «MaTematnyeckne mogenn @U3MYECKUX MNPOLLECCOB»
obyyalowmmcs criegyeT BHUMATENbHO chnywatb W TwWaTenbHO KOHCMNEeKTMpoBaTb
Martepwuar, uanaraembln Ha ayguToOpHbIX 3aHATUAX. [1ns ero NOHMMaHNa U Ka4eCTBEHHOIo
YCBOEHWSI pekoMeHAyeTCs crieaytollas nocnegoBaTenbHOCTb 4ENCTBUN.

1. lMocne kaxgom nekuMn cTygeHTam pekomeHayeTcs noapobHo pasobpatb
NPOYMTaHHbIN TEOPETUYECKUN MaTepuarn, BblydnTb BCE onpenerieHns u opMynmnpoBKu
TeopeM, pasobpaTb nNpuUMepbl, pelleHHble Ha nekuuu. [lepen crnegywlowen nekuun
oba3aTenbHO NOBTOPUTE Matepuan npeablayLien nekumm.

2. lepen npakTn4yecknm 3aHATMEM 0O0s3aTeNnbHO MNOBTOPUTL  NEKLMOHHBLIN
maTepuan. llocrne npakTuyeckoro 3aHATUSA ele pa3 pas3obpaTb pelleHHble Ha 3TOM
3aHATUM MPUMEPbI, Nocne 4Yero NPUCTYNUTb K BbINOSIHEHMIO AOMalLHero 3agaHus. Ecnu
npu peLLeHnn NPUMepPoB, 3aaHHbIX HA JOM, BO3SHUKHYT BONPOCHI, 06s3aTeNnbHO 3a4aTth Ha
cnefyowemM nNpakTUY4eCcKOM 3aHATUN MU B MPUCYTCTBEHHBIN Yac npenogasaTtento.

3. MNMpn noaroToBKe K MPAKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUSA MO
TemaMm, Wu3yuuTb npumepbl. Pewas 3agaun, npeaBapuTeNlbHO MOHATb,  KaKoW
TeopeTU4eCcKnn Matepuar Hy>KHO UCMnonb3oBaTb. HameTuTb NnNaH pelleHus, nonpoboBaTb
Ha ero OCHOBE peLunTb NpakTuyeckue 3agadw.

Mpw noAroToBKe K 3aHATUSIM BCEX BUOOB PEKOMEHAYETCH NOSb30BaTbCA UHTEPHET-
Kypcom Ha obpasoBatenbHon nnatdopmMe «INEKTPOHHbIN  yHuBepcuteT BlY»:
https://edu.vsu.ru/course/view.php?id=9668 .

Bonpochkl NEKUMOHHbBIX U MPaKTUYECKNX 3aHATUIN OBCY>KOATCA Ha 3aHATUAX B BUAE
YCTHOro onpoca — MHAUBUAYanbLHOro U ppoHTanbHoro. MNpu NoarotToBke K NEKLUMOHHBIM U
NPaKTUYECKUM 3aHATMA O0Oy4YaloMMCa BaXHO MOMHUTb, YTO WX 3ajaya, OTBevas Ha
OCHOBHble BOMPOCHLI MfaHa 3aHATUS W OOMNOSMIHUTENbHbIE BOMPOCHI MpenogaBaTtens,
rnokasaTb CBOW 3HaHUS W KPyro3op, YMEHWe JNOrnm4yecks nocTpouTb OTBET, BnageHue
MaTtemMaTMyeckMm annapaTtoM U WHble KOMMYHWKATUBHbIE HaBbIKM, YMEHWE OTCTauBaTb
CBOK MpodeccuoHanbHyo nosvumio. B xoge ycTHOro onpoca BbISABASKOTCA geTanu,
KOTOpble NO KaKUM-TO NMpUYMHaM OKa3anuncb He4OCTaTOYHO OCMbICNIEHHbIMU CTYAEeHTaMu B
Xoae y4debHbIX 3aHATUN. TemM cambiM ONpPOC BbLIMNOMHAET BaXHeWwMe obyyatoLlyo,
pa3BUBaIOLLYO U KOPPEKTUPYIOLLYHO (PYHKUUKM, NO3BONSAET CTyAeHTaM y4yecTb HegopaboTkm
1 nsbexxaTb UX NPY NOLATOTOBKE K NPOMEXYTOYHbIM aTTeCTauusM.

Bce BbINONHAeMble CTyAeHTaMW CaMOCTOATENbHO  3agdaHus  (BbINOSIHEHME
KOHTPOmMbHbIX M nabopaTopHbix  paboT) noanexaTr nocreaylwen  npoBepke
npenogasatenem. PeaynbTaTtbl TEKyLMX aTTecTauMi y4uTbiBalOTCS npenogasaTtenem npu
npoBegeHUM MPOMEXYTOYHOW aTTecTauunu.

15. MepeyeHb OCHOBHOM U [OONOJSIHUTENLHOW NUTepaTypbl, PeCYypCOB WHTEPHET,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHasa nurteparypa:

Ne n/n McTouYHMK

1 3earuH B.[". AnnpokcrmMaunoHHO-TONONOMMYECKUn NOAX0, K UCCNeAoBaHMio 3a4ay rmapoanHamMuKu.
Cuctema Haebe-Ctokca / B.I. 3BaruH, B.T. OmutpueHko. - M. : Egutopuan YPCC, 2004. - 112 c.

3earuH B.I". MaTemaTuyeckue Bonpockl rmapoaMHamukun Baskoynpyrux cpeg / B.IM. 3saruH, M.B.

2 TypbuH. - M.: KPACAH[, 2012. - 416 c.



https://edu.vsu.ru/course/view.php?id=9668
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=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

6

Nanpay J1.0. Teopetnueckas cdpumsuka: B 10 1./ 11.0. Nangay, E.M. Nucpumy. - M. : DASMATIIUT,
2003. -
s T. 6 : T'vgpoamnHamuka / J1.[0. Nangay, E.M. Nlnudpwmy, ; nog pea. J1.I. Nutaesckoro. - N3g. 5-e, cTep.
- 2003. - 731 c.: un. - Npeam. ykas.: ¢c. 730-731.
JNonusHckun J1.I. MexaHuka XngKocTu 1 rasa: Y4ebHuk ans cTyd. By3oB, oby4. Mo cneumanbHOCTY
4 010500 «MexaHukay / J1.I". JlonusHckui. - N3g. 7-e, ucnp. — M.: lpodpa, 2003. - 840 c.: un. -
(Knaccukmn otevectBeHHOM Hayku) (Bbicliee obpasoBaHue). - MimeH., npegM. ykas.: c. 831-840.
6 Paccen [x. YpaBHeHunst HaBbe-Ctokca / k. Paccen, P. KoH. — M3g-Bo VSD, 2013. - 104 c.
0) gononHuTenbHasa nuTepartypa:
Ne n/n NcToYHMK
NagbpkeHckaa O.A. MaTtemaTtmnyeckue BONPOChHl AUHAMUKN BA3KOW HEC)KMMaeMom xungkoctu, 2011.
7 - [ https://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-dinamiki-vyazkoy-

neszhimaemoy-zhidkosti a3cdf092831.html .
Masanos B.B. MatemaTuyeckas Teopus urp n npunoxexus / B.B.Masanos. - CI16.: JlaHb, 2010. -

446 c.

Temam P. YpaBHeHus HaBbe-Ctokca: Teopus n yncneHHbin aHanus / P. Temam; nep. ¢ aHr. B.A.
9 HoswukoBa, A.M. ®paHka; nog pea. b.I". Kysneuosa, H.H. AHeHko. - M.: Mup, 1981. - 407, [1] c.:

.

B) MH(DOPMAaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcTouHunk
10 Buknnegus : ceobogHasa aHuuknoneaus : (http://ru.wikipedia.org).
11 Mounckoeble cnuctembl Google, Yandex, Rambler.

MonHoTekcToBas Gasa «YHUBepcUTETCKas GUBNMoTeka»: obpa3oBaTenbHbIii pecypc:

12 <UPL:http:/Avww.biblioclub.ru>.

13 OneKTPOoHHBIN kaTanor Hay4Hoin 6ubnmoTeku BopoHeXckoro rocyiapCTBEHHOro yHMBepcuTeTa :
(http // www.lib.vsu.ru/).

14 OneKTPOHHbIN Kypc https://edu.vsu.ru/course/view.php?id=9668

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n McToYHmK
JNagbikeHckas O.A. MaTemaTnyeckmne BONpoChbl AUHAMUKM BA3KON Hecknmaemomn xumakoctn / O.A.
1 JNapgbikeHckas. 2011. - hitps://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-

dinamiki-vyazkoy-neszhimaemoy-zhidkosti a3cdf092831.html .

MasanoB B.B. MatemaTtnyeckas Teopus urp n npunoxenus / B.B.Masanos. - CI16.: JlaHb, 2010. -
446 c.

Temam P. YpaBHeHus HaBbe-CTokca: Teopusi u YncneHHolh aHanua / P. Temam; nep. ¢ aHr. B.A.
HosukoBa, A.M. ®paHka; nog pea. b.I'. KysHeuosa, H.H. AHeHko. - M.: Mup, 1981. - 407, [1] ¢c.: un.

17. OGpasoBaTefnbHble TEXHONIOrMU, UCNONb3yeMble MNpU peanusauum y4ebHoOM
ANCLUMNIINHBbI, BKIOYasi AUCTaHUUOHHbIe obOpasoBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4YeHue):

ducumnnuHa MOXEeT peann3oBbiBaTbCs C  MPUMEHEHWEM  OUCTAHUWNOHHbIX
obpasoBaTenbHbIX TEXHOMOMMIN, HanpuMmep, Ha nnatgopmMe «ONEKTPOHHbLIN YHUBEpPCUTET
BI'Y» https://edu.vsu.ru/course/view.php?id=9668 .

MepeyeHb Heobxoammoro nporpammHoro obecnedenus: MicrosoftWindowsServer
2008, LibreOffice 6, bpaysep MozillaFirefox, Maxima.

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUMUNIINHDI:

YyebHas ayguTtopus: cneynanmanpoBaHHasa mebenb. [0ns npoBeaeHns nekuMoHHbIX
N MPaKTUYECKUX 3aHATUMA WUCMOMb3YyTCSA ayauTopuKn, COOTBETCTBYHOLLUME CaHUTAPHO-
TEXHUYECKMM HOpMaM 1 NPOTUBOMNOXAPHbLIM NpaBuiam.

[Ons camocTtoaTensHon paboTbl MCNOMb3YEeTCA KMacC C KOMMbIOTEPHOM TEXHWUKOWN,
OCHAaLLEHHbIN HeobXoaMMbIM MPOrpaMMHbIM OBGecneyYyeHnem, 3NEeKTPOHHbIMU y4eOHbIMU



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21610&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%9B%D0%BE%D0%B9%D1%86%D1%8F%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9B%D0%B5%D0%B2%20%D0%93%D0%B5%D1%80%D0%B0%D1%81%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-dinamiki-vyazkoy-neszhimaemoy-zhidkosti_a3cdf092831.html
https://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-dinamiki-vyazkoy-neszhimaemoy-zhidkosti_a3cdf092831.html
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://edu.vsu.ru/course/view.php?id=9668
https://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-dinamiki-vyazkoy-neszhimaemoy-zhidkosti_a3cdf092831.html
https://www.studmed.ru/ladyzhenskaya-oa-matematicheskie-voprosy-dinamiki-vyazkoy-neszhimaemoy-zhidkosti_a3cdf092831.html
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
https://edu.vsu.ru/course/view.php?id=9668
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nocobumsimun, 3aKkoHOoO4aTENbHO-NPaBOBOM M HOPMATUBHOW NMOMCKOBOW CUCTEMOW, UMEHLLINI
BbIX04 B rnobanbHyto ceTb.

Mpu peanusaumyM OUCUUNMMHBLI C UCMONb30BaHMEM AUCTAHLUMOHHOIO 0bOpasoBaHUs
BO3MOXHbI JOMOMHEHNss MaTepuanbHO-TeXHUYECKOro obecneyeHns AUCLUNINHBI.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS obyYatowmmMmmncst ydebHoro MaTepurana onpeaensieTcs
coaepkaHMeMm crieayoLmx pasaenos ANCUMNINHDI:

WHankaTop(bl)
HaunmeHoBaHue pasgena KomneTeH
Ne n/n AVCLMNNMHBI (Moayns) LMA() OOCTWDKEHNS OueHouHble cpeacTBa

KOMMEeTEHL MM

1 OnucaHne OBMXEHUS XNOKocTen yl‘lil<<12 yK_ll_'Illé_;/ii_l'Z; KoHTponbHasa paboTta Ne1

2 OneMeHTbl MEXaHWUKM MK-2 MK-2.1 KoHTponbHas pabota Ne2

3 YpaBHEHMS OBWKEHNS XXUOKOCTEN MK-2 MK-2.1 KoHTponbHas pabota Ne2

lMpomexyTouyHas aTTecTauuns MepeyeHb BONpoCOB
dopma KOHTpOIns — 3a4eT 3ayeTa

20. TunoBbIe OLEHOYHbIE cpeaAcTBa U MeToAMYeCcKUe matepuanbl, onpegensiowme
npoueaypbl OLUeHUBaHUsA

20.1. TeKyLMN KOHTPOIb yCNeBaeMoCcTu

KoHTponb ycneBaemocTM MO OUCUUMNMMHE OCYLECTBAETCA C MOMOLLBH KOHTPOJSbHbIX
paboT.

KoHTponbHasa pab6oTta N2 1 (BapuaHT 1)
Bblunmcnntb Ansa 3agaHHbIX NONen CKOPOCTEN:
1) rpaguenT;
2) OMBEpreHumto Norsi CKOPOCTEN;
3) poTop nons.
KoHTponbHas paboTta Ne 1 (BapuaHT 2)
Bblunmcnntb Ansa 3agaHHbIX NONen CKOPOCTEN:
1) TeH3op ckopocTen aedopmanmu;
2) aMBepreHumo TeH3opa

KoHTponbHasa paboTta Ne 2 (BapuaHT 1)

[MocTpoeHue pelleHnin cucTeMbl ypaBHEHU naeanbHON XKUOKOCTUM B NPOCTENLLNX CRyYasaX.

KoHTponbHasa pab6oTta N2 2 (BapuaHT 2)

lMocTpoeHne noner CKOPOCTEN N TPAEKTOPUIA ABWKEHUS ONS Pa3NINYHbIX NOTEHLMANOoB.

KpuTepuu oueHKU BbINONMHEHUS KOHTPONbHbIX paboT:

OueHka «OTIMYHO» CTaBUTCS, ecnn oby4varolmincs NPOAEMOHCTPMpOBarn 3HaHue
HeoGXoaMMOro Ansi BbIMNOMIHEHUS KOHTPONbHOM paboTbl TEopeTUYeckoro matepuana,
rnokasan BriageHue npakTU4eckMMM HaBblkaMyM U YMEHWe pellaTb KOHKPETHYH 3adady B
COOTBETCTBUM C NOCTABMNEHHOW LIENbHO.
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OueHka «XOpOLLO» CTaBUTCS, ecnu 0by4darolmincs NpoaeMOHCTPUpOBan 3HaHue
Heo6XoaMMOro Ansi BbIMNONIHEHUSI KOHTPONbHOW paboTbl TeopeTU4Yeckoro maTepuana,
nokasarn BriageHve npakTU4eckMMM HaBblkaMyM U YMEHWe peluaTb KOHKPETHYI 3ajady B
COOTBETCTBUM C NOCTaBMNEHHOW LIENb, HO MPU 3TOM ObinNu AOMNYyLlEHbl HE3HAYUTENbHbIE
HETOYHOCTM TEOPETUYECKOTO MM NPaKTUYECKOro niaHa.

OueHka «y[a0BNEeTBOPUTENbHO» CTaBUTCSH, €CNN CTYAEHT AOMYCTUN CYLLECTBEHHYHO
OLLUMOKY, CBSI3aHHYD C He3HaHWEM Teopuu WU OTCYTCTBMEM HEOBXOAMMbIX YMEHWI W
HaBbIKOB Arfsl  BbIMNOMHEHUS KOHKPETHOW npakTU4eckon paboTbl WnuW, [OMNycTun
BblUMCIIUTENbHbIE OWMOKM B 3adadax 06paboTkM [aHHbIX, HO MpVM 3TOM MNpPaBUIbHO
OTBETWI Ha AOMNONHUTENbHbLIE BOMPOCHI, CBA3aHHbLIX C GIIM3KON TEMaTUKOW.

OueHKka «HeyOoBMNEeTBOPUTENBHO» CTaBUTCS, €ecnu obyvalwumincs AonycTun
HECKONbKO CYyLLIECTBEHHbIX OLUMOOK, CBSI3aHHbLIX C HE3HaAHWEM TeopWUU WU OTCYTCTBUEM
HeobXoaNMbIX YMEHWUA U HaBbIKOB AN BbINOSHEHUSI KOHKPETHOW MpakTU4eckon paboTsbl
UNy 4OoNYCTUI BblYUCIIUTENbHbIE OLIMOKM B 3aaadvax ob6paboTku AaHHbIX.

20.2. NMpomexyToyHasa aTrecTauums

MpomexyToyHas aTTecTaumMs No OUCUMMNMHE ocyllecTBnsieTcs B cdopme
cobecejoBaHMS C MOMOLLLIO HWKE MNPUBEAEHHbIX OLEHOYHbIX CPeAcTB (nepedeHb
BOMPOCOB K 3a4eTy). CTyaeHTam 3agaeTcs ABa TeOpeTUYECcKnx Bornpoca.

[ns oueHBaHus pe3ynbTaTtoB 0By4YeHMs Ha 3aveTe C OLEeHKOW MCMnosb3yeTcs
wkKana: «OTIINYHO», «XOPOLUO», «YOAOBMETBOPUTENbHOY», «HEYOAOBNETBOPUTENBHOY.
CoOTHOLLEHWNe NokasaTenewn, KpUTEPMEB UM LUKasbl OLLEHUBaHWUS Pe3ynbTaToB 00yYeHus:

KpuTepumn oueHnBaHnsa KoMneTeHuunin YpoBeHb LLikana oueHok
cthopmMMpOBaAHHO
CTU KOMNETEHLUUIA
lMonHoe cooTBeTcTBME OTBETa oOOyvawLlerocas BCeM MoBbILLEHHBIN OTnun4yHo
nepeyYncrieHHbIM MokasaTensiM Mo KaxAoMy W3 BOMPOCOB YPOBEHb
KOHTPOJIbHO-M3MEpPUTENBHOrO Matepuana.
HecootBeTcTtBMEe oTBeTa oby4vaiwoleroca  OAHOMY U3 basoBbIn XopoLwo
nepeynucrnieHHbIX nokasatenem (K OAHOMY U3 BOMPOCOB YPOBEHb

KOHTPONbHO-U3MEPUTENBHOIO MaTepuana) W npaBUIbHbIN
OTBET Ha [OMOJHUTENBHBIA BOMPOC B Npeaenax nporpaMmbl.
Nz

HecootBeTcTBME OTBeTa o6yvarowerocss nbbIM ABYM W13
nepeyYuncrneHHbIX nokasarenen (NMbo AByM K OQHOMY BOMPOCY,
nMbo nNo OAHOMY K KaxZOMy BOMPOCY KOHTPOISbHO-
n3MepuTENbHOrO Matepuana) U npaBuibHble OTBETbl Ha ABa
JOMNONHUTENbBHBIX BONpoca B Npedenax nporpammei.

HecooTBeTcTBME OTBETa oOOyvawLweroca nwobbiM ABYM 13 [MoporoBbin YaoBneTBOPUTENBHO
nepeyncrieHHbIX nokasaTenen U HenpasBunbHbIA OTBET Ha YpPOBEHb

AOMOMHUTErbHBIA BONPOC B Npegerniax nporpammel.

nInn

HecooTBeTcTBME oOTBeTa oOyvatowerocsa nwobbim Tpem u3
nepeyvncrieHHbIX nokasaTtenem (B pa3nuyHbiXx KOMOUHaLMAX NO
OTHOLUEHMIO K BOMPOCaM  KOHTPOJIbHO-U3MEPUTENBLHOIrO
MaTtepuana).

HecooTBeTcTBUE OTBETA O6YyYatowerocst NiobbiM YeTblpeM 13 - HeynoeneTsoputensHo
nepeYncrieHHbIX nokasatenein (B pasnmnyHbix KOMGUHaUMUSX No
OTHOLLEHMIO K BOMPOCaM  KOHTPOSbHO-U3MEPUTENBHOrO
MaTtepuana).

Ne

aln lNMepeyeHb BONPOCOB K 3a4eTy




1 OnpegeneHns n OCHOBHbIE MOHATUS.

2 Aurinepos K JlarpaHxes NoAxXoabl ONUCAHNSA OBWKEHNS XXUOKOCTEN.

3 Aurneposbl U JlarpaHxeBbl KOOpANHATLI.

4 dopmynbl nepexoa.

5 Buabl xugkocTten.

6 TeH30p HanNpPsPKEHUN.

7 TeH30p ckopocTen geopmauui.

8 TeH3op gedopmauni.

9 Peonornyeckne COOTHOLLEHMS.

10 YpaBHEHNE HEPA3PbIBHOCTM.

11 Knaccudpukaumsi CnioLwwHbIX cped.

12 YpaBHEHU OABMXKEHUS naeanbHOM XNOKOCTH.

13 YpaBHEHUS OABMXKEHUST BA3KOWN XXNOKOCTW.

14 lMnockoe 6e3puxpeBoe apmkeHne. PyHKUMA Toka. [oTeHuman ckopocTu.
15 KomMnnekcHasa CKOpoCTb M KOMMMEKCHbIN noTeHuman. lNMpumepbl KOMNIEKCHbIX MOTEHLMANOB.
16 OcHOBHbIE onepaTopbl BEKTOPHOIO aHanm3a U X CBONCTBa.

17 MCTOYHMKM 1 CTOKNU. BUXPEUCTOUYHUKN.

dopmMa KOHTPONbHO-U3MEepPUTENILHOro MaTepuana (3aveta)

1. TeH30p HanNpsXKEHUN.
2. OCHOBHble onepaTopbl BEKTOPHOIO aHanmMs3a n nx CBOMCTBa.

20.3 ®doHO OUEHOYHbIX cpeacTB ChOPMUPOBAHHOCTM KOMNETEHUUN CTYAEHTOB,
pekomeHAyeMblI Ans NpoBeAeHNA ANarHoCTUYECKMxX paboTt

MepeyeHb 3agaHni ANsa oueHKU chOpMUPOBAHHOCTM KOMNETEHLUMM:

TecToBble BONPOCHI

Hantu div v(x) ansa v(x)=(x_1,x_2,x_3)

div v(X)=3 - npaBunbHLIN OTBET

HanTtu grad p(x) ans p(x)=x_1+x_2+x_3

(1,1,1) NpaBunbHbIA OTBET

Hawntu V'(t) ana v(t)= (t,t,t)

(1,1,1) NpaBunbHbIN OTBET

1. oa

CyuwecTtByeT nu p(x) Takas, 4to grad p(x)=(x_2,-x_1)

2. HeT - NpaBUSbHbLIN OTBET

1.(0.0,1)

Hopmarnb k nosepxHocT X_1+x_2+x_3=1 paBHa

2. (1/3,1/3,1/3) - npaBunbHbIA OTBET
3.(0,1,0)
4.(1,0,0)

6. MycTtb A — onepatop Jlannaca. BeibepuTe BepHOe yTBEPXKAEHUE:

1.
2.
3.

A(x_172+ x_2"2 +x_3"2)=0
(x_1172+ x_2"2 +x_372)=6 - npaBunbHbIA OTBET
(x_172+ x_272 +x_3"2)=x_1+ x_+x_3
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7. BblbepuTte BepHOE yTBEPXKAEHME:!
1. TEH30p HaNPSKEHWI 3TO MaTpULa - NPaBUSbHbLIN OTBET
2. TEH30P HanpPsPKEHUN aTO BEKTOP

8. HanTn maTpuuy Akobu ons BekTop-yHKUMmM V(X)=(x_1,x_2,x_3)
MpaBunbHbIN OTBET: eAMHMYHas MaTpuua

9. TeH30p ckopocTen AedopmMaLmn Ana nons ckopocten v(x)=(x_1,x_2,x_3)
1. eAvHWYHasa matpuua - nNpaBUNbHLIA OTBET
2.  KOCOCMMMeTpu4Has matpuua
3. opToroHanbHas maTpuua

10. notok BekTopa Vv(x)=(0,0,1) yepes noBepxHocTb - S={X: 0<x_1<1, 0<x_2<1, x 3=0}c
Hopmanbto (0,0,1) paBeH...
1 - npaBwUnbHbLIA OTBET

KpuTepun n wkanbl oueHnBaHusa 3agaHnm ®0OC:
|. TecToBble 3agaHus.

1) 3agaHus 3akpblToro TMna (BbIOOP 04HOro BapmaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEPHbLIN OTBET;
o (0 GannoB — ykasaH HEBEPHbIN OTBET.

2) 3agaHusa 3aKpbIToro TMna (MHOXKECTBEHHbIV BbIOOD):

e 2 6anna — ykasaHbl BCE BEPHble OTBEThI;

e 33 KaxOdblll BepHbI OTBET cTaBuTca 1 6ann, Npy 3TOM 3a KaXAdblll HEBEPHbLIA OTBET
BblunTaetca 1 6ann;

e (0 6annoB — He BbIGpaHO HM OOHOrO BEPHOro OTBETA.

3) 3agaHua 3akpbIToro TMNa (Ha cCooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUA ONpeaeneHbl BEPHO;

e 3a Kaxgoe BepHOe COMocTaBfneHuMe CTaBUTCA KonuyecTBo 6Gannos, paBHOe
MakcumarnsHoMmy (2 Ganna), AeneHHOMY Ha KONM4YecTBO npednaraeMbiX B BOMpoOce
COMoOCTaBNEHUN;

e (0 GannoB — HM OAHO COMOCTaBIIEHME HE BbIOpAHO BEPHO.

4) 3agaHunsa oTKpPbITOro Tmna (KOpOTKUIA TEKCT):

e 2 0anna - yka3aH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

Il. PacyeTHble 3agayn.



1) 3agaHusa oTkpbITOro TMNa (4Mcno):

e 2 6anna - ykasaH BEpHbIN OTBET;
e 0 6annoB — ykaszaH HEBEpPHbIN OTBET.
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