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1.LEJI ¥ 3AJAYN TUCHUTIIMHBI

1.1.1enu JuCHUNJIMHBI COCTOST B OCBOCHHH ITPUHIIUIIOB TTOCTPOSHUSI OCHOBHBIX
(bU3UKO-MaTeMaTHYECKUX MOJIeJIeH M METOJOB MaTeMaTHYECKOW (PU3MKU, HCIOJIb3ye-
MBIX TIPH UX UCCIICIOBAHUH, a TAK)KE B OBJIAJICHUM MPAKTUYCCKUMHU HaBBIKAMU TIPUMeE-
HEHUS CTAHIAPTHBIX aHAJTUTHYCCKUX W YUCICHHBIX METOJO0B MaTeMaTHYECKON (Pu3nKu
TSl GOPMYITMPOBKH M PEIICHUST KOHKPETHBIX (DU3UKO-TEXHUYECKUX 3a1ad.

1.2.3aga4u ocBOEHUS JHCHUIIINHBI

1.2.1 nomy4nTh npeAcTaBiIeHUE O PUIUKO-MATEMATUIECKOM MOJEIIMPOBAHUU KaK 0COOOM
croco0e UCCeI0BaHuUs U ONUCAHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB, OOIITHOCTH
€€ NOHATHN U MIPEJCTABICHUI; 00 OCHOBHBIX (PU3NKO-MaTEMaTUUECKUX MOJEIAX U
METOJ]aX MaTeMaTH4eCKON (PM3UKH, UCIOJIb3YEMbIX IIPU UX UCCIIET0BAHUU.

1.2.2 HayyuThCA HMCHOJIB30BaTh OCHOBHBIE IPUEMBI U METOJIBI MATEMATUUYECKON (PU3UKHU
JUISL UCCIIEOBAaHUSI OCHOBHBIX (PU3HKO-MAaTEeMaTHYECKUX MOJEIEH.

1.2.3 Hay4uuThCSA NPUMEHATH CUCTEMBI KOMITBIOTEPHON MAaTEMATUKHA U KOHEYHO-
AJIEMEHTHOTO aHAJIN3a MPY PENIEHUN BBIYMCIUTEIBHBIX 3314 MAaTEMaTUHYECKON
(du3uKu.

2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII
HucuumirHa «MarteMaTH4ecKue METOAbl MOACTUPOBAHUS (PU3HUUYECKUX MPOIEC-
COB» OTHOCHUTCH K TUCILMIIIMHAM 0a30B0I yacTtu O0ka b1.

3.JIEPEYEHD IIVIAHUPYEMBIX PE3YJbTATOB OBYYEHMUA 110
JANCIHUIIJIMHE

[Tportecc m3ydeHuss AUCHHUIUIMHBI «MaTemMaTudeckue METOIbl MOACTUPOBAHUS
(¢u3nYIECKUX MPOIIECCOBY HAIPaBJICH HA (OPMUPOBAHKE CIECTYIOIINX KOMIIETCHIINN:

OIIK-2 crmocoOGHOCThIO JIEMOHCTPUPOBATH 0a30BbI€ 3HAHUS B OOJACTH €CTECT-
BEHHOHAYYHBIX JUCIMIUIMH U TOTOBHOCTHIO HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI B TMPO-
(dbeccnoHaNbHON JESITENILHOCTH, IPUMEHATh METO/bl MAaTEMaTHYECKOTO aHalu3a U MO-
JETMPOBAHNUSA, TEOPETUUECKOTO U IKCTIEPUMEHTAIILHOTO UCCIICI0BAHUS

[TK-1 crmocoOHOCTRIO K y4acTHIO B pa3pabOTKE METOI0B MPOTHO3UPOBAHUS KOJIH-
YECTBEHHBIX XapaKTEPUCTUK IMPOIECCOB, MPOTEKAIONUX B KOHKPETHBIX TEXHUYCCKUX
CUCTEMax Ha OCHOBE CYILECTBYIOIINX METOJIUK

[IKB-4 crocoOHOCThIO y4acTBOBaTh B pa3paboTKe TerIopu3nIecKux, MaTeMa-
THYCCKUX W KOMITBIOTEPHBIX MOJIEJICH, MpeHa3HauYEHHBIX JIJIs BBITIOJHEHUS MCCIIEeI0BA-
HUH U peleHUs HAyIHO-TEXHUYECKUX 3a/1a4
Pe3yabrarhsl 00yueHus, xapakrepusywiue chpopmupo-

BAHHOCTb KOMIETEHIMHU

Komnerennus




OIIK-2 3HATh OCHOBHbIE (DU3UKO-MAaTEMAaTUYECKUE MOJIENH, UCTIONb-
3yeMble B IPO(ecCHOHANBHOM eI TeIbHOCTH; OCHOBHBIE TO-
JIO’KEHUSI U METObl MaTEMAaTUYECKON (DU3UKU, 00pPa3YIOIIUX
byHIaMEHTAIbHYIO OCHOBY (PU3UKO-MATEMAaTHUYECKOTO MO-
JETUPOBAHUS OOBEKTOB, SIBJICHUHN U MPOIIECCOB ;

[IK-1 yMeTbh peliaTh KpacBble 3a/1a4l MaTeMaTHYeCKO (DU3UKHU
AHAJIMTUYECKUMU U YUCIIEHHBIMUA METOJJAMH C UCIOJIb30BA-
HUEM CUCTEM KOMIIBIOTEPHOU MAaTEMATHUKH, MOAECIUPOBATH
peanbHble (PU3NYECKHE MTPOLIECCHl KAK KPAEBbIE 3a0a4M JIJIs
YpaBHEHUM B YaCTHBIX IPOU3BOJIHBIX;

[TIKB-4 BJIaJleTh COBPEMEHHBIMU METOAAMHU (PU3HKO-
MaTEMaTUYECKOT0 MOJEIMPOBAHUS TO3BOJISIONIMMU BbISIB-
JSTh €CTECTBEHHOHAYUYHYIO CYLTHOCTb ITPOOJIEM, BO3HU-
KAIOIIMX B X0J1€ NPOPECCUOHAITBHON AESTENbHOCTH.

4. OFBEM JUCHUIIJIMHBI
OO01ast TpyA0EMKOCTb JUCHUIUIMHBI «MaTteMaTuyeckre METOJIbl MOAECIMPOBAHUS
(pU3HUECKUX MPOILIECCOB» COCTABISET 3 3.€.

Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUN

o4yHast (popma 00y4eHHs

Buasl yueOoHOM paboThI Beero Comeetpy
ARLYH P 4acoB 5

AyAuTOpHbBIE 3aHATHS (BCEro) 50 50
B Tom yucie:

Jlexuuu 18 18

[TpakTueckue 3aHATHS 18 18

Jlabopatopusbie pabotsl (JIP) 18 18
CamocrositeabHasi padora (CPC) 54 54
Bubl mpoMexXyTOYHOM aTTecTalny — 3a4€T + +
OO6mr1ast Tpy10€MKOCTh
aKaJeMUYECKHE Yachl 108 108

3.€. 3 3




5.COAEP KAHUEJUCHUIITIMHBI(MOY JIA)
5.1. Conep:xxaHue pa3iesioB IMCUMILUIMHBI M pacinpeeeHHe TPYA0EMKOCTH
10 BU/IaM 3aHATHI

o4yHasi Gopma o0yueHust

Ne
/o

HanmenoBanne TeMbl

Coneprxanue pasjaena

Jlex
805071

JIao.
3aH.

CPC

Bcero,
qac

BBenenune B
MaTeMaTHYECKOE
JMpPOBaHUE.

(bu3uKo-
MoJie-

DBONIONNS OCHOBHBIX HJIEH, ITOHATHH U
METOJIOB ~ MaTeMaTH4ecKol  (pu3mKwu.
Kpatkoe ucropuueckoe BBeneHue. Oc-
HOBHBIE 3TaIbl ¢bu3HKo-
MaTeMaTHYECKOr0 MOJICTUPOBAHUSI 00b-
€KTOB. BBIUMCIUTENbHBIN AKCIIEPUMEHT.
Bo3MOXHOCTH CHCTEM KOMIBIOTEPHO
MaTEeMaTHKHU.

10

JubdepeHumnanbupie U
WHTETPATbHBIC ONEPAUU
MaTeMaTHYeCKoi  (usu-
KH.

[Tonsitne Ten3zopa u ero panra. Jleucr-
BUs ¢ TeH3opaMu. CHUMMeTpUYHbBIE, aH-
TUCUMMETPUYHBIE W  HWHBApHUAHTHbBIC
TEH30pbl BTOpOro panra. MIx reomerpu-
yeckasg uHTeprnperauusa. CkaispHble,
BEKTOPHbIE U TEH30pHbIE 1oJst. OCHOB-
Hble AuQdepeHnraibHble onepalud Ma-
TeMaTudeckoi ¢u3nku. Buasl BekTop-
HbIX Tonen. Teopema I'embmrosbiia.
KpuBonmHelHbIE, TNOBEPXHOCTHBIE U
00BEMHBIE HMHTErpajbl OT TEH30PHBIX
nosieli. OCHOBHBIE MHTErpajbHbIE TOX-
nectBa. KpuBoJIMHEWHBIE CHCTEMBI KO-
opaunHat. Onepatop Jlanaca B yIMHI-
pruecKoi M chepuyecKoi cucTeMax Ko-
OpJIMHAT.

12

22

OCHOBHEBIE
MaAaTEMATHUUYCCKHUC
JIH.

duzuko-
MoJe-

[TpocTpaHCTBEHHO-BPEMEHHONH  KOHTH-
HyyM. OCHOBHBIE ITWHAMHYECKHE YpaB-
HeHus. 3akoHbl coxpaHeHus. udde-
peHLuanbHas M MHTEerpajgbHas (HopMel
ypaBHeHMI MakcBesuia. 3aKOHBI coXpa-
HeHMs. ['panununble ycioBus. Crauumo-
HapHbIe ypaBHeHUs. CKalsipHbIE U BEK-
TopHbIe ypaBHeHusa Jlamtaca u Ilyacco-
Ha. Hecrannonapuele ypaBHeHus. Bek-
TOpHBIE W CKaJspHbIe ypaBHeHUs J[la-
nambepa u I'enbmromnsia. BekTopHble u
CKanspHble ypaBHeHUs nupdysun. Bol-
BOJl ypaBHEHMH YIPYTrux KoseOaHHii
CTpYHBI, MEMOpaHbl U TEIJIONPOBOIAHO-
CTH.

12

22

IlocTranoBka KpacBbIX 3a-

[Tonstue o mauddepeHnnaNIbHBIX ypaB-

10




naq MaTeMaTUYECKOU
busuky.

HEHUSX B YACTHBIX MpoM3BOAHBIX. Kitac-
cU(UKaAIM KBa3WIMHEHHBIX ypaBHEHUN
B YAaCTHBIX MPOU3BOJHBIX BTOPOro IO-
psinka. OCHOBHBIE THIIBI KPAeBBIX 3ajad.
3amaua Komu st ypaBHeHH rurep0oo-
JUYECKOTO U TMapabOIMYecKOro THIIOB.
KpaeBas 3amaua Ui 3JUIMIOTHYECKHX
ypaBHeHui. CmeniaHHasi KpaeBasi 3ajia-
ya. KOppeKTHOCTh MOCTaHOBKHU KPAEBBIX
3a/1ay.

5 |AHanuTHYECKHE METOIEI
pelieHust KpaeBbIX 3ajad.

JIuHeitHble  OJHOPOJHBIE  ypaBHEHHS.
[Ipunnun cynepno3unuu. Meron pas-
JeneHus nepeMeHHblx Dypbe. Meron
pasiIoKeHUs! M0 COOCTBEHHBIM (PYHKITU-
aM. 3aJauyu Ha COOCTBEHHBIE 3HAYCHUS
muddepeHIaTBFHBIX OIepaTopoB. 3aa-
ya [rypma-JInyBumns. CneuunanbHbie
¢yHkuu. JIuHelHblE HEOJHOPOJHBIE
YpaBHEHUS MaTeMaTHUYeCKON (u3uKy.
OO0mas cxema MeToJa PasyIoKEHHUs IO
CcOOCTBEHHBIM (DYHKIIHSIM.

12

20

6 |[IpubmmkEéHHBIE W YHC-
JICHHBIC METOJbI pelle-
HUS KPaeBBIX 3a7ad.

[TonsTHe QyHKIIMOHANA ¥ €T0 BapUAIIH.
OkctpemMyM (GyHKIIMOHANA. Y PaBHEHHE
Oitnepa-Jlarpamka. Metoaslt Putna u
lNanépkuna. CymHOCTh METOJa KOHEU-
HBIX DJICMCHTOB.

14

24

Hrtoro

18

18

18

54

108

5.2. llepevyeHnb 1a00paTOPHBIX padoT

1. BemoaHenue I[H(I)(I)epeHI_II/IaJIBHLIX U UHTCTPAJIbHBIX onepauI/Iﬁ BCKTOPHOI'O aHAJIM3a C HC-

MOJIb30BAaHUEM YHUBEPCAIBHBIX CHCTEM KOMITHIOTEPHOM MaTeMaTHKH (2 Jaca).

2. AHanu3 ¥ pelieHne JUHaMU4ecKux ypaBHeHui. 3agada Komm. (2 gaca)
3. Annpokcumanus GpyHKIuH (2 yaca).

4. Peluenne oqHOMEPHBIX KPAEBbIX 3a/1a4 METOAOM KOHEUHBIX pazHocTel (2 yaca).
5. Penienne onHOMEpPHBIX KpaeBbIX 3a1a4 MeToioM Putia (2 yaca).

6. PerieHne oIHOMEPHBIX KpaeBbIX 3a1a4 MeToioM [anépkuHa (2 yaca).

7. PerieHne 0THOMEPHBIX KPaeBbIX 33J]a4 METOJIOM KOHEUHBIX AJIEMEHTOB (2 yaca).

8. Pemenue ABYXMCPHBIX KpPACBbIX 3a4a4 € IOMOUIBIO KOHCYHO-3JICMCHTHBIX KOMIIJICKCOB IIPO-

rpamm (4 gaca).

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

OcBoeHne NUCIMIUIMHBI MPETyCMATPUBACT BBITIOJIHEHHE KOHTPOJIBHOW PaOOTHI
M0 paszeny «AHAIUTHYECKHUE METO/bl PEIICHHS KPAEeBbIX 3aau» U UHIAUBHUIYaIbHOIO
nomaraero 3amanus (MJ13) mo teme : «Pemienne kpaeBbix 3aa4 MaTeMaTHIECKON (u-
3UKHU C IOMOIIBI0 KOHEYHO-3JIEMEHTHBIX KOMILJIEKCOB MPOrpamMm».
N3 BkitoyaeT B ceOs TEOPETUUYECKYIO U pacué€THY0 4acTu. B TeopeTmyeckoi
YacTH paccMaTPHUBAIOTCS BO3MOXKHOCTH KOHEUYHO-3JIEMEHTHBIX KOMIUIEKCOB MPOrpamMM.




B pacuértHoli yactu paccmaTtpuBaercs (U3MKO-MaTeMaTHUeCKas MOJEb, hopMynupy-
€TCsl COOTBETCTBYIOIIAs KpaeBas 3a/ada U HaXOAUTCA €€ pellieHUe B 3aJJaHHOU 00Js1acTu
C MOMOIIIBIO BBIOPAHHOTO MOAXO/ASIIEr0 KOHEUHO-3JIEMEHTHOIO KOMIUIEKCA POTrPaMM.
[IpumepHbIe BapuaHThl MHIMBUIYyaIbHBIX 3aJaHUN:
1. /IByxMepHBIE KpaeBble 3a1a4M 3JIEKTPOCTATUKU.
2. TpéxmepHble KpaeBble 3a1a4M JIEKTPOCTATUKHU.
3. JIByXMepHBIE KpaeBbI€ 3aja4y CTALIMOHAPHON TEILIONEPEIauH.
4. JIByXMepHbIE€ KpaeBbIe 33/1aul HECTAIIMOHAPHOU TEIIONEepeayn.
5. TpéxmepHblie KpaeBbI€ 3aJ1a4d CTAIMOHAPHOW TEMIONEPENAYN.
3anauu, pemaeMble Ipu BbioHeHUH M/13:
a) Ocy1ecTBUTh TOUCK HEOOX0AUMOI HH(OpMAILIHH IO TeMe PadOTHI;
0) CucremMaTU3UpOBaTh HAACHHYIO HH(POPMALIMIO;
B) OcymiecTBUTh 0030p TUTEPATYPHBIX HCTOUHUKOB MO 3a/IaHHOM TeMe;
r) BeipaGoTath ymMeHusl pemaTh MpUKIAIHbIE 3a1a4H

7.0HIEHOYHBIE MATEPHAJIBI JJISI MPOBEJAEHWS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIIMXCSA MO TUCHUATIINHE

7.1. Onucanne mokasarejedl M KpUTepHeB OLEHMBAHMSA KOMIETEHUMHA Ha

PA3INYHBIX 3TAlaxX UX (l)OpMHpOBaHI/ISI, OIIHCaHHuEC ITKAJ OIICHUBAaHUA

7.1.1. DTan TeKyuero KOHTPOJsi

P€3y.HBTaTI>I TCKYLICTO KOHTPOJIA 3HAHUM U MEXKCECCHOHHOM arreCraiun OLUCHHUBAIOTCA IIO

CJ'IG,Z[YIOH.IGI\/'I CUCTCMC!

«aTTECTOBAHY;
«HEaTTECTOBAH.
Kom
Kpurepun
ne- | PesyabraTnl 00y4eHns, XapaKTepu3yo-
OlleHMBAa- ATTecTOBaH HeatrecToBan

TeH- | mue chpopMUPOBAHHOCTH KOMIIETEHIMH st

Ui

OIIK |3HaTh OCHOBHBIE (PU3HKO-MaTeMaTHueckue |3ammura na- | Bemmonnenue pabot | HeBbimonHeHue

-2 [Mozenu, ucnonb3yemble B podeccuoHab- [00paTOpHBIX | B CPOK, IPEAYCMOT- | paboT B CPOK,

HOM J1eTeNbHOCTH; OCHOBHBIE TIOJIOKEHUS |padoT, pEHHBIN B pabouux |IpeaycMOTPEH-
U METOJIbl MaTeMaTH4ecKoil pusuku, oOpa- |0T4ET, Ompoc IIporpaMMax HBIH B paboumx
3yromux (yHIaMEHTATbHYIO OCHOBY (HU3H- MporpamMmmax
KO-MaTe€MaTH4eCKOro MOJIETUPOBaHHs 00b-
€KTOB, SIBIICHUI U IPOIIECCOB ;

[TIK-1 |[yMeTh pemath KpaeBbI€ 3a7a4u MaTeMaTn- [3amuTa ia- | Bermonaenue padot | HeppimonHeHue
YeCKON (PM3UKU aHATUTUYECKUMH U YHC-  |OOPaTOPHBIX | B CPOK, MPEAYCMOT- | paboT B CPOK,
JIEHHBIMU METOJIJaMH C UCII0JIb30BAaHUEM pabor, PEHHBIN B pabouux |IpeaycMOTPEH-
CHCTEM KOMITBIOTEPHOU MaTEMaTHUKU; KOHTPOJIb- IIporpaMmax HBIN B pabounx

Has padora, porpaMmmax
OTYET, ONPOC

[IKB |Bi1ageTs MeTO/10JI0THEN BBIUMCIUTENRHOTO |3amuTa Jia- | Beimonnenue padot | HeBbinmonnenue

HKCHEPUMEHTA, MI03BOJISIONICH BBISIBIATE  |OOPAaTOPHBIX | B CPOK, MPEAYCMOT- | paboT B CPOK,




€CTECTBEHHOHAYYHYIO CYIIHOCTh MpobJieMm,
BO3HHUKAIOIIUX B X0JI€ MPO(eCCHOHATEHON

ACATCIIBHOCTH, METOJaMHU PEIICHUA YpaB-

HEHUH B YaCTHBIX MMPOU3BOAHBIX IJIS TCOPC-

THYCCKHUX W NIPAKTUYCCKUX 3aaa4.

pabor,
OTYET, OMPOC

pEeHHBII B pabodmnx
porpaMmax

IpeTyCMOTpPEH-
HBIN B pabounx
nporpammax

7.1.2. DTan npoMeKyTOYHOT0 KOHTPOJISI 3SHAHUI

Pe3ynbTaThl MPOMEKYTOYHOTO KOHTPOJISI 3HAHUI OLIEHUBAIOTCS B 5 ceMecTpe Uit O4HOH (op-
Mbl 00y4YeHHs 110 JBYXOaNIbHON CHCTEME:

«3a4YTCHO»
«HEC 3a4YTCHO»

Kom
ne-
TeH-
mus

PesynbTaTsl 00y4eHus,
XapaKkTepu3yloume
chopMHUPOBAHHOCTH

KOMIIeTeHIIUH

Kpurepun
OlLleHUBAHMS

3a4TeHo

He 3auTeno

OIIK

3HATh OCHOBHBIE (PH3H-
KO-MaTeMaTHYEeCKHE MO-
JIeTTN, UCTI0JIb3yeMbIE B
poeCCHOHATLHOU JIes-
TEJIBHOCTH; OCHOBHBIE
MIOJIOYKEHHSI U METOJIBI
MaTeMaTHYECKON PU3H-
Ku, oOpa3yromux ¢GpyH-
JTAMEHTAJIbHYIO OCHOBY
(busuko-
MaTeMaTHYeCKOTo MoJie-
JUPOBaHUS 00BEKTOB,
SIBJIEHUM W IIPOLIECCOB ;

Tecr-Omner

Brimmostaenue tecra Ha 70-

100%

BrinmonHenue menee
70%

[IK-1

YMeThb peliaTh KpacBble
3aJla4d MaTeMaTHYeCKOU
(U3UKY aHATUTHYECKU-
MH ¥ YHMCJICHHBIMH METO-
JlaMU C UCTIOJTb30BaHUEM
CUCTEM KOMITBIOTEPHOU
MaTEMAaTHKHU,;

Pemenue cran-
JTapTHBIX 3a]1a4

IIponemoHcTpUpOBaH
HBIA XOJI pElIeHUd
IIMHCTBE 33124

BEp-

B 00JIB-

3anaq1/1 HC PCIICHLI

IIKB

BJIaJeTh METOI0JOTHCH
BBIYMCIUTEIHHOIO DKC-
MePUMEHTA, TTO3BOJISIO-
IIIEH BBIABJIATH €CTECT-
BEHHOHAYYHYIO CYIII-
HOCTbH MPOOJIeM, BO3HHU-
KaloIUX B X0/€ mpodec-
CHOHAJILHOM ICATEIIbHO-
CTH, METOJAMHU PELICHUS
ypaBHEHUH B YaCTHBIX
HpOI/ISBO}IHBIX JJIs1 T€O-
PETHYECKUX U MpaKTUYe-
CKUX 3ajad4.

Pemenne npu-
KJIagHBIX 3a7a4
B KOHKPETHOU
MPEAMETHOU
obnactu

[IponemoHcTpUpOBaH
HBI XOJ pEeLICHUS
LIMHCTBE 3a/1a4

Bep-

B 00JIb-

3a/iauu He pelleHbI

7.2. IlpuMepHBIil NepevYeHb OLEHOYHBIX CPeACTB (THIOBbIe KOHTPOJbHbIE




3aJ]aHUsl M UHbIe MaTePHUAJIbl, He00X0AUMbIe /1JIsl OLIEHKH 3HAHUI, YMEHM i, HABBI-
KOB H (HJIM) ONBITA AeSITeJILHOCTH)

7.2.1. IlpuMepHbIii IepevyeHb 3aJaHUI 1151 MOATOTOBKH K TECTHPOBAHMIO

1. Kakoe u3 ypaBHeHuit MakcBemia siisercs nuddepeHnranibion popMoit 3aKkoHa AIIEKTPO-

MarHuTHON uHaykuuu dapanes?
. . 0B . OB
a) divE=p, 6) divE=0, B) rotE = — e r)rotH = j + o
2. Ilpu BIBO/IC ypaBHEHHUS KOJICOAHUI CTPYHBI UCIIONb3YETCA:
a) 3aKOH COXPaHEHMsI SHEpIruH, 0) 3aKOH COXpaHEHUs 3apsjia, B) BTopoi 3akoH HeroToHa, I) 3a-
KOH COXPAaHEHHMs MaCChI.
3. CranuoHapHas Terulonepesaya Npyu HAIMYUMKY BHYTPEHHUX UCTOYHUKOB TEIUIA OIHUCHIBACTCS

ypaBHEHUEM
T 2 9T 2
2) S = a?AT, 6) 51 = a?AT, 8) AT = —f, 1) AT = 0.
4. Tuddepennunansroe ypasaenue a(x,y) Z—Z + b(x,y) Z_; + c(x,y,u)u = f(x,y) asusercs:

a) TMHEHHBIM OOBIKHOBEHHBIM (G EpeHINATBHBIM YpaBHEHHEM MIEPBOTO MOPS/IKA,
0) nuHelHbIM U depeHnaTbHBIM YPABHEHHUEM B YACTHBIX MPOU3BOHBIX IIEPBOrO MOPSIKA,
B) KBa3WJIMHEHHBIM U} depeHInalbHBIM YPaBHEHUEM B YAaCTHBIX IIPOM3BOAHBIX EPBOIO IO-

psnKa,
I') HeJTMHEHHBIM Au(depeHIINaTbHBIM yPAaBHEHUEM B YaCTHBIX MTPOU3BOJHBIX IIEPBOTO TMOPSI-
Ka.
0%u 0%u 0%u 2
5. Onpenenure TUII ypaBHEHUS d— + 2b c— = f(x,y,u), ecnu b -ac>0.
pel yp 6x2+ 6x6y+ 0x? f( 'Y )’

a) CMEIIIaHHbBIN, 0) JUIMIITHYCCKUH, B) MapaOOJIMUECKHA, T') TUIIEPOOTUICCKUM.
6. OnpenenuTh TUT JIMHEHHOTO MU GepeHITNATEHOTO YPaBHEHUS B YaCTHBIX TIPOM3BOIHBIX
Y o°'U .~ 9°U 10U
= 2yxy ty S+ =
ox Ox0y Oy 2 Oy
a) CMEIIaHHbIH, 0) JUTMNITUYECKUH, B) MapabOINYeCcKuil, ') THIEPOOTNIECKUI.

0.

X

7. OnpenenuTth TUI ypaBHEHUS U TUII KpAaeBOM 3a1auu

u =Cl21/t

it xx
~ ~ ~ ~
ueao/z #‘:/z}tt eao/z Ve/:,
~ ~
u Q1 =u €t =0

a) JUIMNTHYECKUH, KpaeBas 3ajjaya BTOPOro pojia, 0) mapaboiaMyecKuil, cMelIaHHas KpaeBast
3aja4a, B) runepbonnueckui, 3agada Komm, r) runepOboandeckuii, cMelIaHHas KpaeBas 3a/aua.

8. Pemennem 3agaun Komm [yt BOTHOBOTO ypaBHEHHS U, = 4u ¢ HAYAILHBIMH yCIOBUSMH

~ . ~ ~
u€,0 =2sin€ u, €0 =06yner
a)u€,t = (sin € -2t ¥sin(x+21)),6)u€,t = (sin €—2¢ >sin(x +21)),
B) u€,t = (cos€—2t ¥ cos(x+20),r) u€,t = (cos€—2t >sin(x +21)),

9. Pemenne kpaeBoit 3a1aun i ypaBHeHus y +y=0 ¢ rpannuHbiMu ycrnoBusMu y(0)=y(m)=0
Oyner

a) sin(3x), 0) cos(3x), B) sin(x), r) cos(X).

10. CoOcTBEHHBIMH 3HAUEHUSMHU M COOCTBEHHBIMU (yHKIMsIMU 3a1a4u [ITypma-JInyBumnms

y’+Ay=0, y(0)=y(n)=0 aBnstoTcs

a) Ay=n, yy=c0s(nx), 6) A,=n’, ys=cos(nx), B) Ay=n, yo=sin(nx), r) A,=n’, y,=sin(nx).

11. Pemenne cmemaHHON KpaeBOM 3a7aydl AJsl BOJTHOBOTO YPABHEHUS Uy=Uyx C TPAHUYHBIMU
ycnoBusiMu u(0,t)=u(1,t)=0 u HayanbHbIMH ycinoBUAMU U(X,0)=x(1-x), u(x,0)=0 umeer Bux

a) Yogeq Ay Sin(mnx) cos(mnt), 6) Yoo, a, sin(mnx) sin(mnt),



B) Yimeq Ay cOS(mNX) cos(mnt), 1) Yooy @y, cos(mnx) sin(mnt) .
7.2.2. IlpumepHbIii epevyeHb 3aJaHUI 11l pellleHUs CTAHAAPTHBIX 32124

1. HaiiT 5KBUIIOTEHITMATBHBIC IOBEPXHOCTH U CEMEUCTBO JTUHUN HAaMOBICTPEHIIIETO BO3pacTa-

HUS CKaJISIPHOTO MO
_2..2 2
u=x ty -z.

2. HaiiTu npon3BOAHYIO CKaJISIPHOIO NOJIA U(X,Y,2) =x2—arctg(y+z) B Touke M(2,1,1) no Ha-
MpaBJIeHUIO BekTopa I=3j—4k.

3. Haiiti moTok BekTopHOTO 1oist a=(2y—5x)i + (x—1)j + (2xy+2z)k depe3 3aMKHYTYIO T0-
BepxHOCTh S: 2x+2y—z=4, x=0, y=0, z=0 (HopMaib BHEWIHSsI ), UCTIONB3Ys hopmyiay OcTporpaacko-
ro-I"aycca.

4. HaifTi oTeHIman BeKTOPHOTo moust a=2xyi+(x’—2yz)j-y’k.

5. OTpenennTh BUI BEKTOPHOTO MO @=(yz-xy it(xz—x"/2+yz’ )ji+(xy+yz)’k.

6. Haiitu o61ee pemenue nuddepeHnaibHOro ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX

Du(x,y) ,0u(x,y)
3 =2 ——=0.
ox Oy

7. Halitu pynnamentansHoe penieHue ypaBHeHus Jlamaca:

0°u 0%u
W + a—yz = 0.
8. Haiitu ob6miee pemenne ypaBuenus [lyaccona:
0*u 0*u .,
ﬁ + a—yz =x“+y“.
9. Peruts Meronom Jlanambepa 3amauy Koiu st BOTHOBOTO ypaBHEHUS
0*u  0%u
F—Wz 0,—00 <X<00,t>0,

C HaYyaJIbHBIMH YCIIOBUSAMH
u(0)=sin(x), u(0)=0.
10. OnpenenuTs THI U MPUBECTH K KAHOHUYECKOMY BUAY AU(depeHIINaIbHOE YpaBHEHNE B
YAaCTHBIX TPOU3BOJIHBIX BTOPOTO MOPSIKA

Ou(x,y)  ,0%ulx,y)  oulxy) _,
ox’ Oyox oy’

11. HaiiT coOCTBeHHbBIC 3HAUCHUSI U COOCTBEHHbIC (DYHKIIMH KPAEBOil 3a1a4u C MEPHOJHISCKIMH Ipa-

HUYHBIMHU YCIIOBUSIMU i
y Ay=0, y(0)=y(D, y’(0)=y’(1), x € [0,1].

12. Pemuth KpaeByro 3a1a4y METOJJOM KOHEUHBIX pa3HocTei. CpaBHUTH C TOYHBIM perieHreM. [Iposec-
TU aHAJIM3 CXOAMMOCTH aIMPOKCUMAITUI

d’*¢ do do
e’ +e" —=-2x; —(0)=0,0(1) = 4.
L0 o2 2 (0) = 0, (1)

7.2.3. IlpumepHblii epevyeHb 3aJaHUI ISl pellleHusl NPUKJIATHBIX 33124

1. MarauTtHOE IoJic, CO34aBacMOC SJICKTPUICCKHUM TOKOM CHUJIbL I , TCKYLIIUM I10 6CCKOHC‘-IHOMy

— yi+xj .
npoBoy, onpexaensiercs popmynoit H(P) =21 % . Beruucnuts div H(P) u rotH(P). Onpenenutsb
X +y



BH/JI 3TOT'O HOJIS.
2. OnpenenuTh CyMMapHBIA 3JIEKTPUYECKHI 3apsl, paclpeeICHHbBIN 1O MOBEPXHOCTH II1a-
CTHHHI | x |<a, |y|<b, | z| £ ¢ ecnu mOBEpXHOCTHAs TIOTHOCTH 3apsiia B Touke P(x, ), 7) paBHA

k3| xyz |, tme k>0 — k03 HUIUEHT TPOMOPLIHOHATBHOCTH.

3. beckoHeuHas IUIOCKasl IUIACTHUHA TOJILIMHOM h paBHOMEpHO 3apspkeHa 1o 00bEMY C IUIOTHO-
croio 1. [loas3ysace popmymnoii Octporpanckoro-I"aycca naiitu HanpspkéHHOCTH E anexTpudeckoro mo-
JI51 BHE TUIACTHHBI.

4. Ilonb3yscek (opmynoii CTokca HaiiTh HanpsHKEHHOCTh H MarHUTHOTO MONS CO3aBaeéMOTO
0ECKOHEUHO JJIMHHBIM TOHKUM IIPOBOJHUKOM C TOKOM L.

5. HaliTu TpaeKkTOpuI0 IBHKEHMS YaCTHULBI C 3apsAIOM ( U HAYAJIBHOW CKOPOCTBIO Vo B OIHO-
POHOM ITIOCTOSIHHOM 3JIEKTPUYECKOM I10JI€ C HAIPsKEHHOCTHIO E.

6. BoiBecTu U3 ypaBHeHHI MakcBellia 3aKOH COXpaHEeHHUs 3apsija.

7. ChopMyaMpoBaTh KpaeBYylO 3ajady O INPOHMKHOBEHUM NE€PEMEHHOI0 MAarHUTHOIO IOJS B
IIpaBO€ MOJIYIIPOCTPAHCTBO C MPOBOJUMOCTBIO G, €CJIM HAUYMHAs ¢ MOMEHTa BpeMeHH t=0 Ha oBepXHO-
ctu x=0 nogaepxuaercs Hanpsx€HHOcTs H=Hosin(wt), m-yactora moss.

8. OnuH xoHer cTepxHs X=0 TEII0U30JUpOBaH, a Apyroil x=I noanepxuBaercs nNpu Temnepa-
Type paBHOU Hyi10. B HavanbHbI MOMEHT BpeMeHH t=0 TeMiieparypa BO BCEX TOUYKaX CTEPXKHS paBHa
To. Haiftu pactipeaenenue temmepatypsl npu t>0.

9. PemnTte OogHOMEpPHYIO 3aJady CTAMOHAPHOH TEIUIONPOBOJHOCTH B IOJOM LMJIMHIPE C
BHYTPEHHUM U BHELIHUM paJuycaMu, paBHbIMU cooTBeTcTBeHHO 0.5 m 2. TemnepaTypy Ha BHYTpEH-
Hel U BHeIIHeW noBepxHocTsAx 3aaaiite paBHbIMU 100 u 200 coorBercTBeHHO. [lokaxkure, 4ro momay-
YEHHOE pelIeHUE OAHOMEPHO. CpaBHUTE YMCIIEHHOE PEIIEHUE C TOYHBIM PELICHUEM.

10. Haiitu craioHapHOe pacrpeiesieHie TeMIIepaTypsl 1 B IPSIMOYTOJIbHOM macTiure 0 <x< [, 0<y<2
KOTOpasi HarpeBaeTcs OT UCTOUYHHUKOB TeIlIa C MOLIHOCTBIO (X, V), ecIH

. u(0,y) = u(l,y) =0, 8u/8n|y=0 =—1, [Ou/on],_, =1; O(x, y) =3.

11. PaccunTaiite pacnpeaeaeHue TeMIIEpaTypsl B IONEPEYHOM CEYEHUN ATMHHOTO LWIMHIPA.
TennonpoBoHOCTH paBHa 2.2. ['paHuYHbIE YCIOBUS CIEAYIOUINE: OHA IT0JIOBUHA BHEIIHEN [TOBEPX-
HOCTH LWJIMHJIpa TEIJION30JIMPOBaHa, B TO BPEMs KaK JIpyrasi OMbIBAeTCsl )KUJKOCTBIO C TEMITEpaTypoi
500, ko3¢ HULMEeHT TEeII00TAauH paBeH 22. B mooBuHE ceueHus ¢ TETUIOU30JIMPOBAHHON TpaHUIIEH
npoucxouT Beiaesenue termio ¢ S=2000, B qpyroi NoJ0BHHE HCTOYHUKOBBIN wieH S paseH 0.

7.2.4. [IpuMepHbIii NepevyeHb BONPOCOB /I MOATOTOBKH K 3a4eTy
. OcHOBHBIE 3TaMNbl PU3NKO-MATEMATUYECKOTO MOJEINPOBAHUS OOBEKTOB.

. IlonsTre TeH30pa U €ro paHra.

. [leficTBHA € TEH30paMU.

. CHMMeTpHYHbIE, aHTUCUMMETPUYHBIE 1 MHBAPUAHTHBIE TEH30PbI BTOPOI'O PAHTra.
. CkansipHble, BEKTOPHbIE U TEH30PHbIE MOJS.

. 'eomeTprueckne XxapakTepUCTUKH CKAJIIPHBIX U BEKTOPHBIX MOJEH.

. OcHoBHbIe AudhepeHnnanbHbIe Onepaluy MaTeMaTuuecKon (PU3nKH.

. Bunsl BekTopHBIX nosneit. Teopema I'enbMrosbsua.

. KpuBosnHeHBIE MHTErPAIIbI OT TEH30PHBIX MOJIEH.

10. IToBepXHOCTHBIE UHTETPAJIBI OT TEH30PHBIX MOJEH.

11. OOBEMHBIE UHTETPAIBI OT TEH3OPHBIX MOJIEH.

12. ®opmyna Octporpanckoro-I"aycca.

13. ®opmyusl I'puHa.

14.®opmyna Crokca.

15. OcHOBHbIE TUHAMUYECKHE YPABHEHUSI U 3aKOHBI COXPaHEHUSI.

16. 3agaua Komu /u11 [uHaMUYECKOTO YPaBHEHUS.

17. Ten30p HaNpPsHKEHU U YPABHEHNE MEXAHUKH CILTOIIHOW CPEBI.

O 0 1IN DN KW —



18. YpaBHeHus TeueHUs NACAIbHON KUAKOCTH, HENPEPBIBHOCTH U TEIUIONPOBOIHOCTH.

19. Inddepennnansuas Gpopma ypaBHeHHN Makcpeia. [ paHuYHbIC YCIOBHS.

20. CraunoHapHble ypaBHeHHUs MakcBemia-Jlopenuna. CkansipHble U BEKTOPHBIE ypaBHEHUS
Jlannaca, Ilyaccona.
21. DnekTpoMarHuTHbIe BOIHbI. CKaJspHbIE U BEKTOPHBIE BOJIHOBBIE YPABHEHHUS.

22. 'apmonunyeckue 3y1eKTpoMarHuTHbie 1ojsl. CKalnsipHble M BEKTOPHBIC ypaBHEHUS ['enbm-

roJjibuaa.

23. KBazucraimmonapusle ypaBHeHus MakcBeria-JIopenna. CkansipHble 1 BEKTOPHbBIE YpaBHE-
Hus U Py3un.
24. OcHOBHBIC ypaBHEHUs1 MaTeMaTudeckoi ¢usuku: Jlarutaca, [lyaccona, BOJIHOBOE M TEILIO-
IIPOBOJHOCTH.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

CwmelanHas KpaeBas 3a1aya.

3anava [lupuxie mist kpyra.

VYpaBHenue Ditnepa.
Meron Putna.
Merton IN'anepkuna.

KoppeKkTHOCTh OCTaHOBKH KPAeBbIX 3a/1ay.
JInnelinble ypaBHeHus. [IpuHImn cynepnosunun.
VYpaBHEeHUsI ¢ pazensolM1cs nepeMeHHbIMA. Meton Dypee.
3anaun Ha COOCTBEHHBIE 3HaYeHUs AU epeHIInanbHBIX ONEpaTOPOB.
3anaua llItypma-JInysuuis. IlonsaTre o cienuanbHbIX QyHKIMIX.
Merton pa3inoxeHus 1o COOCTBEHHBIM (PYHKITUSIM.
Jlunelinble HEOAHOPOIHBIE YpaBHeHUs. OO0I1as cxema MeTo/1a COOCTBEHHBIX (DYHKIIHIA.
Pemenue ypaBHeHHs KoNeOaHN OECKOHEYHOU CTPYHBI MeToIoM Jlamambepa.

CYH_IHOCTL MCTOJa KOHCYHBIX 3JICMCHTOB.

7.2.5 TIacniopT OLEHOYHBIX MATEPHAJIOB

Knaccudukanus kBa3smIMHEHHBIX YpaBHEHUI B YaCTHBIX MPOU3BOJIHBIX BTOPOTO MOPSAKA.
3anava Ko s ypaBHEHHH runepOOINYecKoro U mapadoIndecKoro TUIIOB.
KpaeBas 3a7aua 11 37U THYECKUX YPAaBHEHUH.

3anaya 00 oXJ1aX1eHUN OECKOHEYHO! MJIaCTUHBI KOHEYHOU TOJIIIUHBI.
Pemenne ypaBHeHUs: CBOOOAHBIX KOJEOAHUN 3aKPEIUIEHHON CTPYHBI.
OyHKIMOHATBHBIE TIpOocTpaHCcTBa. [ToHsATHE PYHKIIMOHANIA. DKCTPEMYM.
Bapuanus ¢pynkuuonana. Heo6xonumoe ycinoBue sKCTpeMyMma.

KonTponupyemsble paszniesns! (TEMbI)

Konx koHTpOsmmpyemon

HanmMmenoBaHue O1leHOYHOTO

Neni/m
JUCITUTLIAHBI KOMITETEHIIUH cpencTBa
1 |[BBenenue B pu3nko-MaTreMaTHuecKoe MO- OIIK-2 Tect-6uner, oTuéT, onpoc.
JIETIMPOBAHMUE. [IKB-4
2 | duddepeHunanbHble 1 HHTETPAIbHbIE OIIK-2 TecT-0uner, KOIJIOKBUYM,
orepari MaTeMaTU4ecKon (hU3HUKH. [IK-1 3aIuTa 1a00paToOpHBIX pa-
60T, OTUéT, OTpOC.
3 |OcHoBHBIEC (HU3UKO-MATEMATUUECKHE MO- OIIK-2 Tecr-6mner, U13, komnok-
JEeIH. ITIKB-4 BUYM, 3aluTa JadopaTop-
HBIX paboT, OTYET, OMPOC.
4 [ITocraHoBKa KpaeBbIX 3a7a4 MaTeMaTHue- OIIK-2 Tecr-6uner, /13, koH-
CKOH (pU3UKHU. [K-1 TpoJbHas paboTa, 3aImTa
ITIKB-4 n1a0opaTOpHBIX paboT, OT-
4€T, OMpPOC.
5 |AHanuUTUYECKHUE METOMbI PEIICHUS Kpae- [IK-1 Tect-Omner, KOHTPOJIbHAS
BBIX 3aJ1a4. [1KB-4 paborta, 3amura JabopaTop-




HBIX paboT, OTYET, OMPOC.

6 |[IpubnmkEHHBIC U YUCIIEHHBIC METOIBI IIK-1 Tecr-6uner,WJ13, 3amura

pelIeHMs KpaeBbIX 3aa4. [IKB-4 abopaTOPHBIX padoT, OT-
4€T, ONpocC.

7.3. MeTroauyeckue MaTepuaJibl, oNpeaeJsOle NMpoueaypPbl OleHNBAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeIbHOCTH

TectupoBaHue OCyIIECTBIAETCS, TMOO0 MPH MOMOIIN KOMIBIOTEPHON CUCTEMbI TECTUPOBAHMUS,
1100 ¢ MCIOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHUi Ha OymaxHOM Hocutese. Bpems TectupoBanus 30
MUH. 3aT€M OCYILECTBIAETCS IPOBEPKa TECTa HK3aMEHATOPOM U BBICTABIISETCSI OLICHKA COTJIACHO Me-
TOAMKH BBICTaBJICHUS OLICHKU IIPU IIPOBEIACHUH IIPOMEKYTOYHON aTTECTALlUU.

Pemenne cranaapTHBIX 3a7ad OCYLIECTBISAETCS, JTUO0 MPU MOMOIIM KOMIBIOTEPHOW CHUCTEMBI
TECTUPOBAHUS, JINOO C UCIOIH30BAHNEM BBIIAHHBIX 33/1a4 Ha OyMa)XHOM Hocutene. Bpems pemieHus
3ama4 30 MuH. 3aTeM OCYIIECTBIAETCS IIPOBEPKA PEIICHUS 3alad DK3aMEHATOPOM M BBICTABIIACTCS
OLICHKA, COTJIACHO METOJMKH BBICTABJICHHSI OLICHKHU IIPU POBECHUN IIPOMEKYTOUYHOHN aTTECTALUH.

Pemenue npukiaaHbeIX 3a7ad OCYIIECTBIIAETCS, JIMOO MPH MOMOIIM KOMIIBIOTEPHOH CHCTEMbI
TECTUPOBaHUs, MO0 C UCIIOJIb30BAaHUEM BBIJAHHBIX 33/1a4 Ha OymMakHOM Hocutene. Bpems pemienus
3ama4 30 MuH. 3aTeM OCYIIECTBISAETCS IPOBEPKA PEIICHHs 3a4ad HK3aMEHATOPOM M BBICTABIIAETCS
OLICHKA, COTJIACHO METOJMKH BBICTABJICHHSI OLIEHKH IPH IIPOBEACHUH IIPOMEXYTOYHOM aTTECTALUN

ITpu BBINOJIHEHUH 33[JaHUI TOIYCKAETCS UCIIOJIB30BAHUE CUCTEM KOMIIBIOTEPHON MaTEMAaTHKHU
Y KOHEYHO-3JIEMEHTHBIX KOMIUIEKCOB IIPOrPAMM.

8. YYHEBHO-METOANYECKOE U UTHOOPMAILIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

8.1. Ilepeuenb y4eOHON JUTEPATYPbI, HEOOXOAMMOI /1JIsl OCBOEHHS MCIMII-
JINHBI

1 | Mapruncon JLK., JuddepeHunanbHble ypaBHEHUSI MaTEMaTUYECKON PU3U-
Manos 1O.H. ku: yueOHuk. M.: MI'TY um. H.3. baymana. 2006. -368 c.
2 | lllynun I'.E., Koctprokos C.A., BBeneHne B KOHEUHO-3JIEMEHTHBIN aHanu3: ydel. nocodue.
[Temkos B.B., Kyapsam A.A. Boponex, BI'TY. 2017 .— 204 c.; 31eKTpOHHBIA pecypc
kaenpst BMOMM.
3 | KocrprokoB C.A., IlemkoB B.B., | KomnbeloTepHblii NMpakTUKyM IO METOJaM BbIYMCICHUI:
Mynun I'.E., lllynuna B.A. yueb. nmocodue. Boponex: BI'TY. 2018. — 179 c.; anek-
TpOHHBIN pecypc kadeapsl BMOMM.
4 | KoctprokoB C.A., IlemkoB B.B., | OcHOBBI BapuallMOHHOI'O UCUYMUCIECHHUS: yueb. mocobue. Bo-
[ynun I'.E. ponex, BI'TY. 2011. -165 c.; anexkTpoHHBIM pecypc Ka-
¢beapsr BMOMM.

5 | Heuaes B.H., Illy6a A.B. Mertoab! MaTemMaTudeckol pu3uKu: yueod. mocodue. Bopo-
Hex, BI'TY. 4.1.2009 .— 110 c.; 3neKkTpoHHBII pecypc Ka-
¢benpst BMOMM.

6 | Heuaes B.H., Illy6a A.B. Mertoab! MaTemMaTudeckol pu3uKu: yueod. mocooue. Bopo-
Hex, BI'TY. U.2. 2009. — 177 c.; 2neKTpOHHBIN pecypc Ka-
¢denpst BMOMM.




7 ITox o6m1. pen. A.B. E¢pumona, COopHUK 3a/1a4 IO MaTeMaTHKe /il BTy30B. B 4 gactax. Y.

A.C. TlocnienoBa 3.2002.

8 | [lmuyrun b. IO., ITnuyruna A. YpaBHEHUsS MaTeMaTHYeCKON (GU3UKHU: y4el. mocodue.

H. Omck : OMckHii rocy1apcTBEHHbIN yHUBEpcUTeT UM. O.M.
HoctoeBckoro.2016. —180 ¢. — 978-5-7779-1976-2. — Pe-
®UM noctyna: http:// www.iprbookshop.ru/59669.html

9 | Kupees U. B., Knay6 JI. B., JleB- | Tenzopuslii ananu3 u quddepeHipaibHas reoMeTpus:

yyk /. B., Hyxwun . H. yue0. nocobue. Kpacnosipck : Cubupckuii dhenepanbHbIi
yausepcurtet, 2017. —102 c. — 978-5-7638-3622-6. — Pe-
xuM goctyna: http://www.iprbookshop.ru/84148.html

10 | Kocrproko C.A., [lemkor B.B., | Pemenue 3amau maremaTudeckoil (U3MKH C MTOMOIIBIO

[Iyuun I'.E. KOMIUIEKCA MpPOrpaMM KOHEYHO-3JIEMEHTHOI'O aHan3a
FEMPDESolver: Mmeroaudeckue ykazanus A gadbopaTop-
HBIX paboT. Boponex: BI'TY. 2007. Ne 534. — 46 c.;
AJIEKTPOHHBIN pecypc kadeapst BMOMM.

11 | baraponosa M.H., KocTprokos Komrmuiekc mnporpaMM KOHEYHO-DJIEMEHTHOIO aHAJIA3a

C.A., Ilemxos B.B., lyaun I'.E. | FEMPDESolver: meroanueckue yka3zaHusi Al CaMOCTOsI-
TenbHOM paboTel crynenToB. Boponex: BI'TY. 2007. Ne
535.—50 c.; anexTpoHHbIi pecypc kabeapst BMOMM.

12 | Koctprokos C.A., Ilemkos B.B., | BekTopHBIil aHaJIU3 U 3JIEMEHTHI TEOPUHU TOJS: METOANYE-

[lynun I'.E. CKHE YKa3aHHUsS JUII CaMOCTOATEIBHON pabOThl CTYACHTOB.
Boponex: BI'TY. 2008. Ne 514.-59 c.; 31neKTpOHHBII
pecypc kapeapst BMOMM.

13 | Kyapsuu C.A., lllynun I'.E. MoaenupoBaHie JUHAMUKH HIECTUMEPHOTO OCHMILIATOpA
B CHCTeME KOMIbIOTepHON MaTeMaTuku Scilab: metomnue-
CKH€ YKa3aHUS K BBITIOJIHEHUIO JTA0OpAaTOPHBIX PadoT.
Boponex: BI'TY. 2016. DnexTpoHHBIN pecypc.

14 | Kynpsu C.A., Illynun T'.E. Bo3moxHOCTH  MyNnbTU(U3UUECKUX CHCTEM KOHEYHO-
3JIEMEHTHOTO aHallM3a: METOAUYECKHE YKa3aHHUs K CaMo-
cToATenbHOU pabote ctyneHToB. Boponex: BI'TY. 2016.
DNEeKTPOHHBIN pecypc.

LHEH3MOHHOT0 TMPOrpaMMHOr0 ob0ecneyeHmusl,

8.2. Ilepeyenb MHGPOPMALIMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NIPH OCYIIIe-
CTBJICHMH 00pa30BaTeIbHOIO IMpoLecca Mo AMCUMINVINHE, BKIKYAs MepevYeHb JIM-

pecypcoB HHGOPMALMOHHO-TeJIe-

KOMMYHHMKAIIMOHHOH ceTH «HTepHeT», COBPeMeHHbIX NPOodeccHOHAIBLHbIX 0a3
AAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

OnepanoOHHbIE CUCTEMBI,
cpenctBa mpocmotpa Web,
MTOMCKOBBIE CHCTEMBI,
CpeacTBa pabOTHI C TEK-
CTOBOM, rpauueckoi u

Jluyenszuonnvie: Windows XP u BoIIe;
€60000H0 pacnpocmpansemvle: Internet Explorer 7 u Bbiie,
Chrome, Google, Yandex, Open Office, Acrobat Reader



http://www.iprbookshop.ru/59669.html
http://www.iprbookshop.ru/84148.html

BHJIe0 HH(MOpMaIuein
Cucremsl KOMIbIOTepHOU | JIuyensuonusie: Maple 14;
2 | MaTeMaTHKH €80000HO pacnpocmpansiembvie: JIeMOHCTPALMOHHAS BEPCHUS
Maple 5.4, Maxima, Scilab, MathStudio
Koneuno-31meMeHTHbIE Ceo000H0 pacnpocmpansemvie: Fempdesolver, Femm, crynen-
KOMIUIEKCBI TPOrpaMM yeckue Bepcuu Flexpde, Elcut
Caiit 6ubmnorexku BI'TY u | http://catalog.vorstu.ru
3 | MOCBITY http:// eios.vorstu.ru
DnexTpoHHble Onbmuore- | http://www.elabory.ru
4 | ku, npodeccuoHaNTbHBIC http:// www.iprbookshop.ru
0a3bl naHHBIX U HHPOpMa- | http://eqworld.ipmnet.ru
[IUOHHBIC CIIPABOYHBIC http://dic.academic.ru
CUCTEMBI

9. MATEPUAJIBHO-TEXHUYECKAS BA3A HEOBXOJIUMASA IJIAA
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA

9.1 Jlexyuu: Crienuanu3upoBaHHOE IMOMEIICHUE IS MPOBEACHUS JIEKIUW, 000pyHIOBaHHOE
KOMITHIOTEPOM C BHJICOITPOCKTOPOM.

9.2 Jlabopamopnvie pabomul u npakmuyecKkue 3ansamus: CieUANU3UPOBaHHAs J1abopaTopus,
000py/0BaHHAs IEPCOHAIILHBIMU KOMITBIOTEPAMU C BBIXOJIOM B MIHTEpHET.

10. METOANYECKHUE YKA3ZAHUSA JJA OBYYAIOIIIUXCS 11O OCBOEHUIO

TV CHUTILIMHBI (MOIYJIS)

ITo JUCHUITIINHE «MaremaTudecKkue MCTOZbI MOACIINPOBAHUA (1)I/I3I/IIICCKI/IX

IIPOIIECCOBY

OcCHOBOM HM3y4€HUsI TUCHUILUIUHBI SBIISIOTCS JIGKIIUU, Ha KOTOPBIX W3JIararoTcs Hambojee Cy-
IIECTBEHHBIE U TPYAHBIE BOMPOCHI, & TAK)KE BOMPOCHI, HE HAIIEIINE OTPAKEHUS B y4eOHOH JHUTEpaTy-

pe.

[IpakTueckue 3aHATHUS HANPABJICHBI HA MPUOOPETCHHUE MPAKTUYECKUX HABHIKOB
IIPHUMCHCHUS MaTeMaTUYECKOTO ammapara s pelIeHUus CTaHJapTHBIX U MPUKIAAHBIX 3a1ad.
3aHgaTHA IMPOBOJATCA ITYTEM PCHICHHA KOHKPCTHBIX 3a/la4 B ayJJUTOPHUH.

JlaboparopHble pabOTHI BHIOJIHAIOTCSA HAa EPCOHATBHBIX KOMIIBIOTEpaX B COOTBETCTBUU C Me-
TOJIUYECKUMH YKA3aHUSIMH K BBITIOJHEHUIO paboT.

KoHTposib ycBOEHHsI MaTepuana AUCIUIUIMHBI MPOU3BOANUTCA YCTHBIM OIPOCOM, MPOBEPKOMN
otuyéroB, /13, KOHTPOJIbHOW PabOTHI, 3aIIUTON Ja00OPaTOPHBIX paboT.

By yueOnbIx
3aHATUN

JledaTenbHOCTh CTyIeHTa

Jlexmus

Hanucanue koHcneKkTa JEKUUN: KpaTKO, CXEMaTHYHO, TTOCJIEI0BAaTENIbHO (PUKCUPOBATH
OCHOBHBIC TOJIOXKEHHS, BBIBOJBI, (HOPMYTUPOBKH, OOOOIIEHMS; MOMeuYaTh BaKHbIC
MBICJTH, BBIJIEJSTH KJIIOYEBbIE CIOBA, TEPMUHBI. [IpoBepka TepMUHOB, OHATUH C MO-
MOILBIO SHUMKIIONEANMN, CIIOBAapEH, CIIPABOYHUKOB C BBINIMCBIBAHWEM TOJIKOBAHHUN B
teTpaas. OO603HauUeHUE BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BBI3BIBAIOT TPY/I-
HOCTH, IIOMCK OTBETOB B peKOMEHAYeMOM suteparype. Eciau camocTosTesnbHO He yaa-



http://catalog.vorstu.ru/
http://catalog.vorstu.ru/
http://www.elabory.ru/
http://www.iprbookshop.ru/
http://eqworld.ipmnet.ru/
http://dic.academic.ru/

eTcsl pa3o0paThCsl B MaTepuaie, HeooXoaumMo chopMyIupoBaTh BONPOC U 3a7aTh Mpe-
oAaBaTCIt0 Ha JICKIIMKU WJIWM HAa TPAKTUYCCKOM 3aHATHHU.

[IpakTrueckoe
3aHsATHE

KoHncnektupoBanne peKkOMEHyeMbIX HCTOYHHMKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIHii,
MOJArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IPOCMOTP PEKOMEHyEeMOM JIUTEpa-
Typsl. [IpocnymnBanue ayino- 1 BUA€03aMuceil 0 3a/1aHHOM TeMe, BBITIOJTHEHUE pac-
4eTHO-rpaMUeCKuX 3aJJaHHi, peHIeHUE 3a/1a4 110 AJITOPUTMY.

JlaGopaTopHas
pabora

JlaGopaTopHble pabOThl MO3BOJIAIOT HAYYUTHCS MPUMEHSTHh TEOPETHUYECKUE 3HAHUS,
MOJIy4eHHBIE Ha JIEKLIUU TPU PEHICHUH KOHKPETHBIX 3a7ad. YToObl Hanbosee pauno-
HAJIBHO U TOJIHO MCIIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPAaTOPHBIX PadOT AJis MOJArO-
TOBKM K HUM HEOOXOJUMO: CIeqyeT pa3o0paTh JEKIHIO IO COOTBETCTBYIOLIEH TEME,
O3HAKOMUTCSI ¢ COOTBETCTBYIOIIUM pa3fiesioM yuyeOHHKa, IpopaboTaTh JONOJHUTEb-
HYIO JIUTEPATypy M UCTOYHMKH, PELINThH 337aud U BBIIOJHUThH JAPYrHe€ MHCbMEHHBIE
3aJJaHHUs.

CamocTos-
TeJIbHas
pabora

CamocrosTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET IIIyOOKOMY YCBOEHHUS y4eOHOIo
MaTepualla U pa3BUTUIO HaBBIKOB caMooOpa3oBaHus. CamocTosATenbHas paboTa mnpe-
10JIaraeT CJIEAYIOIINE COCTABIIAIOIINUE:

- pabora ¢ TeKCcTaMu: y4eOHUKaMH, CIIPaBOUYHUKAMH, JONOJHUTEIBHON JUTEPaTypOH,
a Takke nMpopaboTKa KOHCIIEKTOB JIEKLIUH;

- BBITIOJIHCHUEC JOMAITHUX SaIIaHI/Iﬁ " pacCyCTOB;,

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIIBHOTO N3Y4EHUS;

- ydyacTue B paboTe CTyI€HYECKMX HayYHbIX KOHPEPEHUUH, OTUMIINA;

- IOATOTOBKA K IPOMEKYTOYHON aTTECTALlUN.

IToaroroBka K

MIPOMEXYTOU-

HOM aTTecra-
09707

['0TOBUTHCS K MPOMEXKYTOUHOM aTTECTALlUU CIENYyEeT CUCTEMAaTUYECKH, B TEUEHUE BCe-
ro cemectpa. IHTeHCHBHAs NOJATrOTOBKA JJOJDKHA HAuaThCs HE MO3/HEE, YeM 3a MecsIl-
HOJITOPA JI0 MPOMEXKYTOYHON aTTectanuu. [laHHbie mepen 3a4€ToM ABa-TpH IHS d¢-
(eKTHBHEE BCETro UCIOJIb30BaTh Il HOBTOPEHMSI M CUCTEMATHU3alMU MaTepraa.




