MUMHUCTEPCTBO HAYKHU U BBLICIIIET'O OBPA3OBAHU S POCCHUMCKOM OEJEPAIIUU
denepanbHOE FOCYJAPCTBEHHOE OIOKETHOE o6pa3013aTem§Hoe y4IpexXeHue
‘ BEICIIIET0 00pa3oBaHus -
«KYBAHCKWM I'OCY JAPCTBEHHbBIN YHUBEPCUTET»

®akynpTer KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIIAAHON MaTEMATHKH

PABOYAJSI IPOI'PAMMA JTUCIHUITTIMHBI

51.0.24 «YpaBHeHUI MATEMATHIECKON (DU3HKH

Hanpagienue noarorosku 01.03.02 TpuxiiaaHas MaTeMaTrka U uHGOpPMATHKa

HamnpasiensocTs (mpo¢uns) MaTeMaTndyeckoe MOJIEIUPOBAHKE B €CTECTBO3HAHUY
U TEXHOJIOTHSX

®opma o0yueHHUs 09HAs

Ksamudukarus OakanaBp

Kpacuomap 2025



PaGouass mporpaMMa IWCUMIUIMHBL «YDaBHEHMS MATEMaTHdeCKOdl (QU3HKI)
cocTaBlleHa B  COOTBETCTBHH  C  (efepalbHBIM , TOCYIapCTBCHHBIM
06pa3oBaTeNbHEIM CTaHZAPTOM BBICIIEr0  0Opa3sOBaHHA (®roC BO) mno
ganpasnenuto moxrorosku 01.03.021IpukiagHas MaTeMaTHKa 1 uH(OpMaTHKA.

ITporpaMMy COCTaBHIL:

[TanoBa A.B., 1-p ¢wu3.-Mar. HayK, AOLEHT, Mpod. Kapenpsl Ma MYECKOTr0
MozenupoBanus KyoI'y /%Mai

TIIOATTACH

Pabowas mnporpamMma nﬁqnﬁnnnﬂm «YpaBHEHHS MaTeMaTHUeCKOH (QU3UKU»
yTBEpPK/IeHA Ha 3aceJaHuy Kadeaphl MAaTeMaTHIeCKOr0 MOIEIHPOBAHHS IIPOTOKOT
Nell ot «22» mas 2025 T.

3aBeqyrOIUN Raibejipofl | (paspaboTuuka) aKaj. AH,
1-p ¢u3.-mar. Hayk, npod.- babemko B.A. D7

"
TNOANHUCH

VIBepX/eHa Ha 3aceflaHAM y4eOHO-METOAMYECKOM KOMHCCHM dbaxynprera
KOMIIBIOTEPHBIX TEXHOJOTHH U IPUKIaIHON MaTeMaThku npotokon Ned ot «23»
mas 2025 .

ITpencenatens YMK daxynbreTa

I-p. TeXH. HayK, noueHT Kosanenko A.B.

V IIOATIHUCH

PeneHseHThI:

EsmoxumoBa O.B., na-p ¢wus.-mar. Hayk, 3aB. JabopaTopueil MaTeMaTUKH H
Mexanuky FOHL] PAH

Illep6akos E.A., n-p dhus.-Mart. Hayk, mpod. kadeaps! Teopun Gynximit Ky6I'y



1 ]_Ie.]'ll/l H 3aJa94 U3y4YCHUA JUCHUILIMHBI
1.1 llean ocBOeHUsI TUCHUILIHHDI

JlaHHasi TUCIUIUIMHA CTABUT CBOCH IICNIbI0 M3ydeHUe (YHIaMEHTAIBHBIX OCHOB TCOPHH
yYpaBHEHUU MaTeMaTH4ecKol (U3MKHM B O0beMe, HEOOXOAMMOM [UIsi OOIIero pa3BUTUS H
OCBOCHHUS CMEXKHBIX JUCIUIUIMH (U3UKO-MATEMATHYECKOTO IIMKJIa, OBJIAJICHUC aIlapaToM
MaTeMaTHYeCKON (M3UKH U MOATOTOBKY K CO3HATEIHLHOMY BOCIIPUSTHIO MIPOLEAYP MPUKIATHOTO
aHaJIM3a, OCBOCHHE METOJOB IMOCTPOCHHMS MaTeMaTHYSCKUX MOJIeJied Ha OCHOBE YpaBHCHHU

MaTeMaTHuecko (u3uku. Llean MUCUUIUIMHBI COOTBETCTBYIOT (POPMHPYEMBIM KOMIIETECHIIUSIM
OIIK-1, OIIK-3, TIK-2.

1.2 3agauu AMCHUIIJINMHBI

OcHOBHbIE 32Ja4H JTUCIUTUINHBI:

— YCBOCHHE OCHOBHBIX HJICH, MOHATHI U (aKTOB ypaBHCHHH MaTeMaTHYECKOW (HU3UKH,
HEOOXOUMBIX JJISl PELICHHS] TEOPETUYECKUX U MPUKIIAIHBIX 3a7]a4 IPUMEHEHUS JUCIUILTUHBL,

— ¢opMHpPOBaHKHE HABBHIKOB (hOPMYIUPOBATHh U PEIIATh 3aJja4l MaTEeMaTUUECKOU (DU3UKH,
CO3/1aBaTh U UCIOJIb30BATh MaTeMaTUUECKHE MOJIETH MPOLIECCOB U OOHEKTOB;

— pacIIUpeHue U yYIIIyOJieHHEe TEOPEeTUYECKUX 3HAHWW M Pa3BUTHE JIOTMYECKOTO
MBIIIICHHST; TOIBEM OOIIETO YPOBHS MaTEMAaTHUYECKOM KYIbTYpHI;

— ¢opMUPOBaHKE TBOPUYECKOTO MOAX0/1a K U3YUCHHIO (PU3NIECKUX MTPOLIECCOB.

1.3 MecTo 1M CHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JucuumninHa «YpaBHEHUST MaTeMaTH4ecKoil ¢u3uku» orHocuTcs K «OOs3arenbHas
yacTh» bioka 1 «Jluciumamael (MOYIIH)» y4eOHOTO TJIaHa.

MecTo Kypca B IOATOTOBKE BBIITYCKHHKA OIPENEISIETCS BBIJAIOLIEICS POIbI0 METOAOB U
UJel ypaBHCHHI MaTeMaTH4YeCKON (U3MKHU B (OPMHUPOBAHUHU CIICIIMAIIMCTA IO JIFOOOH 00sacTu
3HAHMMN, CEpPbE3HO HUCIIONIB3YIOLIEN MaTeMaTUKY; KpOME TOT0, MHOTHE IUCKPETHBIE, "KOHEUHbIE"
MOJICNIM, 3a/a4d ¥ aJTOPUTMbI, XapaKTEpHble A JAHHOM CIEUUATIbHOCTH, UMEIT CBOUM
UCTOYHUKOM, MpPO0oOpa3oM WM TPEAETbHBIM ClIydyaeM Ty WIM HHYI OECKOHEYHOMEPHYIO
CUTYallHIO, a IOTOMY TPEOYIOT CBOOOJHOIO BIaICHUS UIEAMH U MOAXOJaMH, BEIpAOOTAHHBIMU B
MateMaTHuecko  ¢usuke. JlaHpli Kypc Hambosee TECHO CBf3aH C  TeopHen
T epeHNaIbHbIX yYPaBHEHUH, MOCKONBKY OOJBIIMHCTBO YPAaBHEHUH MaTeMaTHYECKOM
¢u3UKKM CBOAATCA TEM WJIM HMHBIM CIHOCOOOM K OOBIKHOBEHHBIM JH((epeHIHaTbHBIM
YPaBHEHMSIM.

Heo6xoauMbeiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSM U ONBITY JAEATEIbHOCTU
00yyaromerocsi Ipu OCBOCHUH JAHHOW TUCLMIUIMHBI, IPUOOPETEHHBIM B PE3y/bTaTe U3ydeHUs
IPEIIIECTBYIOUIUX JUCLMIUINH, SBISETCS OCBOCHHMS KypCcOB MAaTEMaTHYECKOIO aHalu3a,
anreOpsl M aHAIUTHYECKOW TeoMeTpuu u auddepeHInanbHbIX ypaBHEHUH, B 00BeMe,
IPEyCMOTPEHHOM JJIsi COOTBETCTBYIOILIErO HAIIPABIICHUS.

1.4 IlepeyeHp IUIAaHHMPYEMBIX Ppe3yJbTAaTOB O0y4YeHHs] 1O JMCHMILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMHi 0CBOCHHA 00Pa30BaTeJIbHOM NIPOrpaMMBbl
[Iporpamma omnpezaenser oOmuil o0beM 3HAHWUN, MO3BOJSAIOMUNA CHOPMHUPOBATH Y

CTyACHTa ULCJIOCTHOC NPCACTABJICHUC 06 OCHOBHBIX MOJACIAX U METOAAX MaTeMaTHYECKOU
bu3uKy, 00eCIeuYnBaOIINX MTUPOKHHN CIIEKTP WX MpUMEHEHUH. BmecTe ¢ TeM, u3nokeHue psaa
paszenoB Kypca HEM30€KHO MMeEeT, B OCHOBHOM, MH(OpMalMOHHBINA XapakTtep. B pesynbrare
N3YUCHUS JUCHUIIIINHBI CTYACHT OOJIKCH

—3HaTh 3HAYCHHE OCHOBHBIX TEOPEM TEOPHM YpPAaBHEHHH MareMaThdecKod (U3HUKH
(TeopeMbl CYIIECTBOBaHHMS M €IMHCTBEHHOCTH peuleHus 3anady Kol OCHOBHBIX THIIOB,
HAYaJIbHO-KPAEeBbIX 3aJ]ad OCHOBHBIX TUIIOB, TEOPEMBI O HEMPEPHIBHOI 3aBUCUMOCTH PEILEeHUs



3agad KommM OT HadajabHBIX JaHHBIX M IApaMeTpPoB), MPEACTaBIATh CHEUU(UKY 3aaad
pelaeMpIX ¢ TOMOIIBI0 YPaBHEHUI MaTeMaTu4eckoi (pU3UKH;

— YMETh HaXOAWTh pEUICHUs: OOIIMe s OCHOBHBIX THUIOB UG epeHIINaTbHBIX
YPaBHEHHI C 4YacCTHBIMU IPOM3BOJHBIMM BTOpPOro mnopsaka, 3agad Komwu mis ypaBHeHMN
napaboIMYEeCKOro M TUIEepOOIMYECKOro THUIIOB, HAa4dallbHO-KPAEBBIX 3a/Jad A ypaBHEHHUH
napaboIMYecKoro W THUMEepOOJIMYECKOr0 THIOB B OrPAaHMYEHHBIX OOJIACTSX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3aJad s YPaBHEHMM OJIJUIMITHYECKOTO THUIIA, YMETh JI0Ka3bIBaTh
N3Yy4aeMBbIE TEOPEMBI;

— BJIaJICTh OCHOBHBIMHM METOAAMM PELICHHS HAYaJIbHBIX M KPAEBbIX 3a1a4 JUIsl yPaBHCHUM
MaTeMaTH4eCKOW (PU3UKHU U ObITh CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIIAJHYIO 3a/a4y Ha
s3bIK AU QepeHInanbHbIX YpaBHEHUH C YaCTHBIMH IPOU3BOAHBIMU WM HMHTETPATBHBIX
YPaBHEHHUN U ONPEACIUTH ITYyTH €€ PEILICHUS.

TpeGoBanus K YpOBHIO OCBOEHHsI COJAEpPX AHUS Kypca ONpPEIEIISIOTCS BbIIIECKA3aHHBIM,
coJepKaHue Kypca MOJDKHO OBITh YCBOGHO HACTOJIBKO TJIYOOKO M OCHOBATENbHO, UYTOOBI
o0ecreynTh TOTPEOHOCTH CMEXHBIX KypCOB, a TaKXKe aKTHBHOE BIaJICHHE METOJaMU
MaTeMaTH4ecKor (U3UKH, KOTOPHIE MOTYT BCTPETUTHCS B JalbHEHIIECH MpaKTHYECKOW padoTe
BBIITyCKHHKA.

W3yuenne naHHON y4eOHOW AMCIUIUIMHBI HANpaBlIEHO Ha OBJAJCHHE OOYdYaroIIMMCS
CJIEIyIOIIUMH KOMIIETEHIUSAMHU:

OIIK-1 Chnoco0en npuMeHSAITh (PyHAAMEHTAJIbHbICe 3HAHHSA, NMOJY4YEeHHBbIe B 00/1aCTH
MaTeMaTH4YeCKUX M (MJIH) ecTeCTBEHHBbIX HayK, M HCHOJb30BATh HX B
npo¢eccuoHAILHOM 1esITeIbHOCTH

3Hath HOIIK-1.1 (06.016 A/30.6 3u.3) CnocoGeH mnpuMeHTh (GyHIaMEHTalIbHbIE
3HaHUS, MOJyYCHHbIE B 00JJACTH MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX HayK, U
UCIOJIb30BaTh UX MPH aHaJIM3e MpeaMEeTHON o0IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXIYHAPOAHBIH ONBITB B
00JacTH MaTeMaTUYECKUX W (M) €CTECTBEHHBIX HAyK, M HCIIOIh30BaTh WX B
po(hecCHOHANEHOM e TEIIbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 V.l) Hcnonb3oBaTh CYIIECTBYIOIIHE THIIOBbIC
peleHns 1 MabIoHbI IPH aHATN3E BXOIHBIX TaHHBIX

Baagers MOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBenenue HaOMIOAEHUN U U3MEPEHHIA,
COCTaBJIEHUE WX ONHMCAHUH U (HOPMYITUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) JearensHOCTh, HaIIpaBiCHHAsI HA PEIICHHE
3a/lad aHAIMTUYECKOTO XapaKTepa, MPEANOoiaralolmx BBIOOp U MHOTooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUS 3a/a4, C HMCIIOJIb30BaHUEM (yHIaMEHTAIbHBIX
3HaHUM, MOMYYSHHBIX B 00JIACTH MAaTEeMAaTUYECKUX U (M) €CTECTBEHHBIX HAyK

OIIK-3 Cpnocof6eH mpUMeHATh W MOAM(PUIUPOBATH MaTeMaTHYecKHe MOAEJH sl
pelieHus 3a71a4 B 00J1acTH PO eCCHOHAIBbHOM 1eSITeJIbHOCTH

3HaTh NOIIK-3.1 (06.016 A/30.6 3n.3) Llenu u 3ama4u MPOBOIUMBIX HCCIICTOBAHUA U
pa3paboTOK, METOABl MAaTEMaTHYECKOTO MOJICTUPOBAHMS U1l PEIICHHsS 3a7ad B
obnactu podeccnoHANBHON e TeTbHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3amayu MPOBOAMMBIX HCCIICIOBAHUN U
pa3paboTOK, METOJbI MAaTEeMAaTUYECKOTO MOJEIHPOBAHUS JUISI PEIICHUs 3a1ad B
obsactu mpodecCHOHATBEHON e TENHHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OredecTBEHHBIH U MEXKIYHAPOIHBIA OIBIT B
COOTBETCTBYIOIIEH  0OJacTH  WCCIAEAOBaHWM, METOJBl  MaTEeMaTUYeCKOTO



YMmerh

Baanern

MOJICIIUPOBAHUS oOJractu

ACATCIIbPHOCTHU

JUIsL  pellleHust 3aJad B npodeccuoHanbHOM

NOIIK-3.5 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOJHBIC JAaHHBIC, CIIOCOOEH
NPUMEHATh ¥ MOAH(DHUIIMPOBATH MaTeMaTHUECKUE MOICIH ISl PEUICHHs 3a/1ad B
obnactu podeccnoHABHON eSATeTbHOCTH

NOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsats MeTOABl  IPOBEACHUS
HKCIIEPUMEHTOB, MATEMATHUECKOE MOJICTHPOBAHUE ISl PEIICHHUS 3a/1a4 B 00JIaCTH
poQeCCHOHATBLHOMN e TETLHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeneHne SKCIIEPUMEHTOB C MCTIOIB30BAHHEM
METOJIOB MAaTEeMAaTHUYECKOTO MOJICTHPOBAHUS B COOTBETCTBUU C YCTAHOBJICHHBIMU
MOJTHOMOYUSIMU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBemenue HaONIONCHUNH U HW3IMEPECHUN,
COCTaBJIeHHME WX ONUCAaHUH U (QOPMYIUPOBKA BBIBOJOB, C INPUMEHEHUEM
MaTeMaTHYeCKUX MOJEen

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearensHOCTh, HalpaBiieHHAS Ha PEIICHHE
3a/lad aHAIMTUYECKOTO XapaKTepa, MPEANONaralolmx BeIOOp W MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3aJady Ha OCHOBE METOJOB MaTeMaTHYEeCKOTro

MOACIIUPOBAHUA

PCSYJIBTaTBI O6y‘-I€HI/ISI 0 AUCHUIUIMHEC AOCTUTAKOTCA B paMKaX OCYIHICCTBJIICHUS BCCX

BHJOB KOHTAKTHOH W
YTBEPKJACHHBIM Y4EOHBIM TLIAHOM.

CaMOCTOSTEIIbHOW  PabOThI

06yqa}01unxc;1 B COOTBETCTBUU

KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHEC

OIIK-1 CniocobeH npuMeHsTh (yHIaMEHTAIbHBIC 3HAHUS, TIOJyUYCHHbBIE B 00J1aCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIb30BATh UX B MPOPECCHOHATBHON
JeSITeTbHOCTH

HOIIK-1.1 (06.016 A/30.6 3u3) Cnocoben
NPUMEHATh (PyHOaMEHTalbHbIC 3HAHUS, OJIY4YEeHHbIE B
00MacTi MaTeMaTHYECKHX U ECTECTBEHHBIX HayK, U
HCTIOJIE30BATh UX MPH aHAJIHM3€ IPEAMETHOH 00nacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OTedecTBEeHHBII U
MEXyHAPOIHBII OIBIT B B 00JIACTH MAaTEMaTUYECKUX
u (WIM) eCTECTBEHHBIX HAyK, M HCIOJB30BaTh HUX B
npodeccHOHANBHOI IeATeTbHOCTH

HOIIK-1.4 (06.016 A/30.6 V.l) Hcnoab3oBaTh
CYIIECTBYIOIINE THUIIOBBIE PELICHUS M INAOJIOHBI MPH
aHaJIM3€e BXOAHBIX JaHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBencuue
HAOJIOICHUN 1 U3MEPEHHM, COCTABICHUE HX OMUCAHUI
u (OPMYIHPOBKA BHIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) J[learenabHOCTS,
HATIpaBJICHHAsT Ha pEIICHUE 3aJad aHAIUTHYCCKOTO
XapakTepa, IPeAIoJararolx BEIOOp U MHOrooOpasue
aKTyaJIbHBIX ~ CIIOCOOOB  pemieHus — 3ajaqy, ¢
UCTIOJIb30BAHUEM (byHIaMeHTaIbHBIX 3HAHHH,
MOJY4YEHHbIX B OO0JACTH MaTeMaTHYeCKHX W (WJM)
CCTECTBEHHBIX HAYK

3HaeT: OCHOBHBIC 33/1a4M, YPAaBHEHUS M METOJbI
MaTeMaTu4eckol (u3nKu; (QU3NYECKUM CMBICTT
OCHOBHBIX MOHATUH M (PaKTOB MaTEeMaTHUYECKOMH
bu3uky 1 chepbl X TPUMEHEHUS

YMeer: KOPpEKTHO IIOCTaBUTh  3aJadyy U
OTIpeIeNIUTh KpPaeBble YCJIOBHS;, aHATMTUUYECKH U
YUCJIICHHO peuiaTb OCHOBHBIC 3agadyu
MaTeMaTuyeckoil  (QU3MKH U KOPPEKTHO
HHTEPHPETUPOBATH ITOIYYEHHBIE PE3YILTATEL.

Baaneert: OCHOBHOU TEPMHUHOJIOTUEN u
HOHSITUHHBIM anmnapaTrom MaTeEMATUYECKON
(GU3MKYA; OCHOBHBIMH  AQHAIUTHUYECCKUMHU  H

YUCJIICHHBIMM METOJAMH PELICHUS ypaBHCHUHN B
YaCTHBIX ITPOU3BOAHBIX

OIIK-3 Cnioco6eH npuMeHATh U MOAU(PHUITUIPOBATH MATEMATHISCKHUE MOACIIH JIJISl PEIICHUS
3aja4 B 00J1aCTH PO ECCHOHAIBHON AEATENbHOCTH

C



KOIL 1 HAaUMCHOBAaHUEC MHAUKATOpA Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHEC

HPOBOJMMBIX HCCICAOBAHUI M pa3pabOTOK, METOMBI o .
MaTeMaTH-4eCKOTO MOJEJIHPOBAHUS I  PELICHUs OCHOBHBEX BU 1 yTBGp)K,Z[eHI/II/IU,
3a7a4 B 001aCTH NMpoecCHOHATBHON NeITeIbHOCTH MaTreéMaTU4CCKHUC MOACIIM OCHOBHBIX IPUIIOKCHHUN
MPOBOJAMMBIX HCCIICIOBAHUA H pa3pabOTOK, METO.bI

MaTeMaTHYeCKOro MOJCIMPOBAHHMS JUIS PEIICHHUS 32184 OCHOBHBIC I}JAGTOILBI peHICHUAA 3aaq
B 00s1acTH IpoecCHOHATBHON AeITeIbHOCTH MaTEMaTH4Y€CKOU (bI/ISI/IKI/I; OCHOBHBIC

HOIIK-3.3 (40.001 A/02.5 3H.2) OTevecTBEHHBIH U HpI/IKJIaILHBIe MMaKETHI, I/ICHOHB3yeMBIe UL

MEXIYHAPOIHBIA OMBIT B COOTBETCTBYIOLIEH 00IacTu elre ABHEHMIA ac OM3BO
UCCleI0BaHUH, METO/IBI matemarnueckoro | PEIICHUA YPABHCHUM B 9aCTHBIX TIPOU3BO/HBIX.

MOJICIIUPOBAHUS U pEIICHHs 3agad B o0nacTu YmMmeert: CTpOUTH HpOCTGfIH.IPIC MaATEMATHUYCCKHUC
TpOGeceHORANEHOI AeATeNbHOCTH MOJICNIA CTaHAAPTHBIX (U3UYECKUX MPOIIECCOB;

HOIIK-3.5 (06.016 A/30.6 VY.l) AmnammupoBarh
BXOMMBE  jammme,  cmocoben  mphvensts u | NCPEBECTH 3aJauy Ha sA3BIK nuddepeHIInaTbHBIX

MOOU(UIMPOBATh MaTEMAaTHUECKHE MOJENU IS ypaBHeHI/Iﬁ C YaCTHBIMHA IMPONU3BOAHBIMHU,

pemeHus  sajad B oGMacTH  MpodeCcCHOHATBHON | HAXONMUTH PEIlEHHs: OOIIUE JUIS OCHOBHBIX TUIIOB
JACATCIIBHOCTH

HOIIK-3.6 (40.001 A/02.5 V.3) TIpuMeHATS MeTObI M EPEHIMATEHBIX  YPABHCHHH € YaCTHBIMH
MPOBEJIEHHS DKCIEPUMEHTOB, MaTeMaTudeckoe Mo— | IMPOHU3BOJHBIMU  BTOPOTO IMOPSJIKa, BBIGI/IpaTI:

ZCTMpOBAHME  JUIA  PEMICHMS 3a1ad B OOMACTH | nMeTOMBI — pENIEHMSt  IIOCTABJICHHOM  3a/a4M;
po(heCCHOHABHON eI TeIb—HOCTH

HOIK-3.9 (40.001 A/02.5 Ta.l) Ilposencunue COACPIKATCIIbHO HHTCPIIPECTUPOBATL PC3YJILTATHI;
OKCIIEPUMEHTOB € HCHONL30BaHMEM  MeTogoB | HMCIIOJIB30BATh QJICKTPOHHELIC TEMATHUYCCKUC

MaTeMaTU4E€CKOro MOACIHMPOBAHUA B COOTBETCTBUHU C pecprBI I[-Hﬂ yTJ'IyGHeHI/ISI 3HaHHﬁ o HquaeMoﬁ
YCTaHOBJIEHHBIMH HOJTHOMOYHUSIMU
HMOIIK-3.10 (40.001 A/02.5 Tn.2) Iposenenue | AACHUILINHE

HAOJIOICHUN 1 U3MEPEHHH, COCTABICHUE HX OMUCAHUI B.nazleeT: HaBBIKAMHU pPEeUICHUA 3aJa4yu u

n (bOpMyJ'[PIpOBKa BBIBOJIOB, C MIPUMCHCHUEM I/IHTepHpeTaHI/II/I pCSYJ'II)TaTOB B TepMI/IHaX
MaTEeMAaTHYCCKUX Moneneﬁ

HOIIK-3.11 (40.001 A/02.5 JIp.2) JlesTenbHOCTS, NPUKIAJHOH  00NIaCTH; HAYYHO-METOAMYECKUM

HarpasJICHHAs Ha PEIICHUE 3aa4 aHAIUTUIECKOT O arraparom TEOpUHn ,Z[I/I(i)(i)epeHHI/IaJ'IBHBIX

XapakTepa, MpeAnoIaralouix BI00p 1 MHOrooopasue ypaBHeHHﬁ; HaBBIKAMH JI0Ka3aTeIbCTBA

AKTYyaJIbHBIX croco0oB peuieHn 3aaa4 Ha OCHOBE o

METOJIOB MATEMATHYECKOTO MOETHDORAHNA OCHOBHBIX YTBEPXKJIECHHH; HaBBIKAMH ITOCTPOCHHMS
IIPOCTEUIINX MaTEeMaTUYECKUX MOZeIIen
bU3IIEeCKUX MPOLIECCOB; METOAAaMH

WCCJICIOBAHMSI MOJIeTIe (U3HUECKUX MPOIECCOB;
HaBBIKAMHU HCTOJH30BAHUS MMAKETOB TMPUKIIATHBIX
porpaMM JJisl pelieHHs 3a7ad MaTeMaTUYeCKOU
busuku

[Tpouecc ocBOEHHS TUCIMIUIMHBI «Y PaBHEHMSI MAaTEeMaTHIECKOW (M3UKM» HANpaBJIeH Ha
NOJY4YeHUsT HeoOXoauMoro obObeMa 3HaHM, oTBevaromux TtpedoBanusm PI'OC BO u
o0ecIieunBalOIMX  YCIICIIHOE BeAeHHE OakalaBpOM IPOM3BOJICTBEHHOH ¥ HAaydHO-
UCCIICIOBATEIILCKONW JESATETbHOCTH, BIIQJACHUE METOAUKON (OPMYIMPOBAHUS U PELICHUS
NPUKITAJHBIX 3aJad, a TaKkke Ha BBHIPA0OTKY YMEHHH TNPHUMEHSTH HA TPAKTUKE METOBI
NPUKIIAJTHON MaTeMaTUKU U UH()OPMATHKH.

Pe3ynpraTel 00y4eHHS MO JUCHUILIMHE JOCTHUTAIOTCS B PAMKaX OCYIIECTBICHHS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENbHOM paboThl O0OydyaromMxcsi B COOTBETCTBUU C
YTBEPXKICHHBIM y4COHBIM IIJIAHOM.

WuaukaTtopel  JOCTHXKEHUS KOMIIETEHLMH  CUMTaoTCsd  COPMHPOBAHHBIMU  TIPU
JTOCTHXECHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUIECHUS.

2. CTpyKTypa U cofepKaHue JUCHUUILIHHBI.

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMIIMHBI IO BHAaM padoT



OOmiass TPYJOEMKOCTh JTUCHUIUIMHBI ~ COCTABIISICT 7 3a4eTHBIX eAUHUI, 252
akagemudecknx daca. Kypce «YpaBHeHHs MaTeMaTHUeCKON (PH3UKK» COCTOUT U3 JIGKIIMOHHBIX U
NPaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETYISPHONH  HMHIUBUAYaTbHOW  paboToi
MpernoIaBaTesisi CoO CTYASHTAaMU B TPOIIECCEe CaMOCTOSATEIbHON paboThl. B koHIe 5 cemecTpa
MPOBOAUTCS 3ayeT, B KOHIE 6 ceMecTpa — 3ayer, dSk3ameH. [IporpamMmoil IUCIUIUIMHBI
IpeIycMOTpeHbl 34 4YacoB JIEKUMOHHBIX, 34 4YacoB IpPaKkTUYECKMX 3aHiATMH U 4 daca
KOHTPOJMPYEMOI CaMOCTOSTEIbHON paboThl, a Takxke 35,8 4acOB CaMOCTOSITENTLHOM pabOTHI B 5
ceMmecTpe, 32 YacoB JEKIMOHHBIX, 32 YacoB MpakTUYECKuX 3aHATHM u 41,8 wyacoB
CaMOCTOSATENIbHOU paboThl — B 6 cemecTpe U 35,7 4acOB MOATOTOBKH K AK3aMEHY.

Bcero Cemectpsl
Bun yuebnoi paboThl 4acoB (dackn)
5 6
KonTakTHasi pabora (Bcero) 170,7 72,2 96,5
B Tom uucne:
3aHATHS JCKIIMOHHOTO TUTIA 82 34 48
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKUE %2 34 48
3aHATHUSA)
JlaGopaTopHbie 3aHITHS — — —
HNnas konTakTHas padora:
Kontponbs camocrostensHOM paboTsl (KCP) 6 4 2
[Ipomexxyrounas arrecranus (MKP) 0,7 0,2 0,5
CamocrosiTesibHas padoTa (Bcero) 45,6 35,8 9.8
B Tom uucne:
KypcoBas pabota — — —
ITpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 20 20 —
IToAroTroBKa K TEKyIeMy KOHTPOJIIO 25,6 15,8 9,8
IToaroroBka K sK3amMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh Jac. 252 108 144
B TOM YHC/Ie KOHTaKTHAA | 4,7 72,2 98,5
padora
3a4. e 7 3 4

2.2 Conep:xaHue TUCUMIIJIMHBI:

Pacnpenenenue BuoB yueOHOU pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Paznenbl nMCIUIIIMHBIL, U3y4aeMble B S CEMECTpE.

KonnuectBo uacos
AvynutopHas Bueayauropnas
Ne HaumenoBanue paszjenon yAITOp YAHTOp
Bcero pabota pabota
JI 113 CPC
ITocTaHoBKa U Ki1accudukanys 3anad
1 naccupuKana 31 32 10 14 8
MaTeMaTH4YeCKO husukn
VYpaBHEHUS THIEPOOITMYECKOTO TUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 33141 ¥ METOIbl UX PEIICHHUSI
BapuanroHHable METOIBI B MATEMATHUECKON
3 | Dapuan A 18 4 4 12
¢duzuke
O0630p MPOHIEHHOr0 MaTepHala U IPUEM
4 P HpOHA p p 3,8 2 - 1,8
3ayera




KomnuectBO 9acoB
Ne HaumenoBanue paszenon AymaTopHas Bueaymuropras
Bcero pabota pabota
J 13 CPC
Kontpoins camocTostensHo# padotsl (KCP) 4 - - -
[Ipomexxyrounas arrectarus (MKP) 0,2 - - -
Hroro: 108 34 34 35,8
Pazpensl qucuumuinHel, n3y4aemMeie B 6 ceMecTpe.
6 cemecTp
KonuyecTBo yacoB
Ne Haumenosanue pasznenos Bceer AyRuTopHas Breayurophas
pasnena o pabota pabota
JI 113 CPC
VYpaBHeHUs MapaboIMYECcKOro THIIA.
1 OcHOBHBIE 33JJa41 U METOJIbI UX 32 16 16 -
pelieHus
VYpaBHEHUS SJUTUITHYECKOTO TUIIA.
2 OcHoBHbI€ 3a51aun. Teopus 48 22 24 —
MOTEHIMasa
[IpumeHeHne HHTErpaIbHbBIX
3 |mpeoOpa3oBaHMil K pelICHHIO 3a/1a4 16 10 6 —
MaTeMaTHU4eCcKo (Pr3nKu
4 O0630p mpoiiAeHHOT0 MaTepHraa u 9.8 B ) 0.8
IIpHEM 3auera
Hrtoro no pazgenam AUCHUILIMHBI 105,8 48 48 9.8
KonTpons camoctositensHol paboTsl (KCP) 2
ITpomexxyrounas arrecramus (MKP) 0,5
[ToaroroBka Kk MpoOMEXyTOUHOMY KOHTpOJIO | 35,7
HToro:TpynoeMkocTb 144

[Tpumeuanue: JI — nmekmuu, [13 — nmpaktudeckue 3anatusi, CPC — camocTosTenbHas padora
cryaenta, KCP — koHTpoirpyemas camocTosiTenbHast padora.

2.3 ConepxxaHue pa3/iesioB IUCHUNIMHBI:

Cwmectp 5
Ne HanmenoBanue Comepanme pasena ®opMa TeKyIero
pazneina KOHTPOJIS
| 2 3 4
ITocTanoBKa u [Ipenmer u 3agaun MaTeMaTU4YeCcKoil Qu3MKe, ee KonTponbHas
KJaccuukanms MECTO B €CTECTBO3HAaHMH. BBIBOJT OCHOBHBIX ypaB- |pabota (1), ompoc
3a7a4 HeHMI MateMaTHueckoi ¢usuku. HavanbHeie u 10 pe3yabTaram
MaTeMaTHYeCKON  |rpaHuuHble ycaoBus. [loctanoBka 3anad. 3angada BBITIOJTHCHUS
1. |pusuxu Komm. Teopema Kosanesckoii. KoppekTHocTs no- JOMAILHUX U
CTAaHOBKH 3aJ]a4 MaTeMaTudeckoi ¢pusuku. [Ipumep CaMoCTO-
Anamapa. [TonsiTHe 0600IIICHHBIX PELICHNH 331a4 | ATETbHBIX paboT
MareMaTtudeckon pusuku u mpoctpancTBa Codo-
nesa. [IpyHiun cyneprno3unuu s JTUHENHBIX 3a-
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Haumenosanue dopma TEKYIIETO
Ne Conepxanue paszaena
pazzena KOHTPOJIA
1 2 3 4
nad MatemaTuaeckoi ¢pusnku. Kinaccudukanuys
YPaBHEHUI BTOPOI'O MOPSAAKA, TUHEUHBIX OTHOCH-
TEJIBHO CTAPIIMX MPOU3BOJHBIX. XaPAKTEPUCTUKH.
[IpuBeneHHEe ypaBHEHUN K KAHOHUYECKOMY BHUY.
YpaBHeHust 3agaya Komu 1151 BomHOBOro ypaBHeHus. @opmyna | KoHTponbHas
runepbonuueckoro |[lanambepa. CymiecTBoBaHUE, €TMHCTBEHHOCTH, Y- |paboTa (2), ormpoc
tuna. OCHOBHBIE  |TOWYMBOCTH pemenus. O0o0mennoe pemenne. Pe- | mo pesynabratam
3a/la4yd ¥ METOABl  |LIEHUE 3a/a4 Ha noaynpsmoi. @opmyisl [lyaccoHa |  BBIIIOJIHEHUS
UX pELICHUs u Kupxroda. KoppekTHOCTh TOCTaHOBKH 3a/1a4u JIOMall. ¥ CaMOCT.
Komu nyst BoiHOBOrO ypaBHeHust. 3anaya Komm pabor
) JUIsl HEOTHOPOJIHOTO YPAaBHEHMUS.
' Kpaesbie 3anaun 1151 BOIHOBOro ypaBHeHus. Pop-
MyJibl ['puHa. TeopeMbl €TMHCTBEHHOCTH, YCTOM-
ynBocTU. 3agava [typma—JInysumia. Meron pas-
nenenus nepeMeHHbIX (Pypre). Teopemsr cyimecT-
BOBaHHUs. PelieHrie HE0JHOPOAHBIX 3aa4 METOIOM
Oypre. Dynkiun beccens. 3amaya o koedbaHUN
KPYTJ10i MeMOpaHBlL.
Bapuanuonnsie OCHOBHBIE TOHATHS BAPUALIMOHHOTO MCUUCIICHHUS: Onpoc
METO/bI B IIOCTaHOBKA 3a]1a4M, ypaBHEeHUe Diinepa-Jlarpanka
3 MaTeMaTHu4ecko |IKcTpeMyMmbl PyHKITMOHAIOB. Bapuanus ¢pyHKIN-
" |pusuke oHas1a. BapuanvoHHbIE 3a1a41 B MATEMaTUYECKOU
¢uzuke. Bapuanmonnas 3aaya st UHTErpajia
SHEPIHUH.
Cemectp 6
Ne HanmenoBanue Comepanme pasena ®opMa TeKyIero
pazzena KOHTPOJIA
1 2 3 4
VYpaBHeHust HauanbHO-KpaeBble 3a1a4u 111 YpaBHEHUS TEIIO- KonTponbnas
napabonuyeckoro |[mpoBogHOCTH. [Ipunimn Mmakcumyma. Metog @ypre paborta,
tuna. OCHOBHBIE  |pELICHUs KpaeBbIX 3a1a4. Teopemsbl eIuH- OmpocC 1O
3aJla4i U METOJIbl  |CTBEHHOCTH, ycToH4YMBOCTU. CylllecTBOBaHHUE pe- pe3ysibTaTam
1. |ux peueHus nmieHus. 3agava Ko s ypaBHEHUs TEIIONPO- BBITTOJTHEHUS
BOJHOCTH. TeopeMbl €qMHCTBEHHOCTH, YCTONYH- JIOMall. U CaMoCT.
Boctu. OyHnamenTanpHOE penienue. MaTerpan pabor
[Tyaccona. d-pynkuus Jupaka. 3agaun Ha
nosynpsmoit. Meron dyakmmii ['puna.
YpaBHeHUs OO1u1me cBoicTBAa TAPMOHUYECKUX (DYHKITHIA. KonTponbHas
ammnrtuyeckoro  |[IpuHOMN MakcuMyma i rapMOHHYECKUX pabota
tuna. OcHoBHble  |pyHKUMA. Oneparop Jlamnaca B KpUBOIMHEHHBIX
3agaun. Teopust KoopauHatax. DyHIaMeHTaIbHOE PEIIeHUE
[IOTEHIIMAaIa ypaBHeHus Jlamiaca (B mpocTpaHCTBe, Ha
2. miockocTH). KpaeBble 3amaun ajist ypaBHEHUN
Jlannaca u Ilyaccona. TeopeMbl €eITMHCTBEHHOCTH.
®yukiuu ['puna 3agaun Jupuxie. UHTerpanbHbie
ypaBHeHus. Teopus norennuana. CeeneHue
KpaeBbIX 33/]1a4 K UHTErPaJIbHbIM YPAaBHEHHSIM.
CymectBoBaHue pemienusi. Meton pa3ieneHust
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Haumenosanue dopma TEKYIIETO
No Conepxanue paszzaena
pazzena KOHTPOJIA

1 2 3 4

NIEPEMEHHBIX PEIICHUsT KPaeBhIX 3aad B
MPOCTEHINX 00IACTSX.

[Ipumenenue [IpeoGpazoBanue Jlamnaca. [IpeoOpazoBanust Oypbe Onpoc o
MHTETPAIbHBIX (9KCTIOHEHIANIBHOE, Sin-, COS- IPeoOpazoBaHusl, pe3yabTaTam
3 npeoOpa3zoBanmii K |[KoHeuHbIe. [IpeoOpa3oBanus beccens, Memnmmna. BBITIOJTHEHUS
" |pemienuto 3amau  |[IpuMepsl npUMEHEHHS] UHTETPaIbHbIX JIOMaIll. ¥ CaMocCT.
MaTeMaTUYeCKol  |MpeoOpa3oBaHMil K PEIICHHUIO 3a/1a4 pabot
¢buzuku MaTeMaTHYeCKOH (pu3mKH.

2.3.1 3ausaATHA JEKIIMOHHOI0 THIIA

Cemectp 5

Pa3znen 1. Ilpeamer u 3amaun MareMaTudecko (U3HMKE, €€ MECTO B €CTECTBO3HAHHH.
BbIBOo OCHOBHBIX ypaBHEHMH MaremMaruyeckod (usuku. HauanbHble ¥ TpaHUYHBIC YCIOBHSA
(2 9.). ITocranoBka 3amad. 3amaya Komm. Teopema KomaneBckoil. KOoppeKkTHOCTh MOCTaHOBKH
3amad Maremarndeckoi ¢usuku. [Ipumep Anmamapa (2 4.). IloHsATHE OOOOIIECHHBIX pEIICHUI
3amauy MaTemMaTudeckor ¢u3uku W mpoctpancTtBa CoOosieBa. [IpuHIMI Ccymepro3uiuu Ajis
JUHEHHBIX 3amad MaremMatudeckod ¢usuku (2 4.). Knaccudukarus ypaBHEHHI BTOPOTO
MOpSAJKA, JTUHEHHBIX OTHOCHTEIBHO CTapIIMX MPOU3BOJIHBIX. XapakTepucTuku. [IpuBenenue
YPaBHEHUI K KAHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3amaya Komm mns  BomHOBOoro ypaBHeHus. Dopmyna JlamamOGepa.
CymiecTBoBaHWE, €IWHCTBEHHOCTh, YCTOMYHMBOCTH pemieHus (2 4.). OO000IIeHHOE pelieHue
3amaua Komm s HeogHOpOAHOTO ypaBHeHUs (2 4.). Pemenne 3amau Ha mosrynpsiMoit (2 4.).
®opmynsr [lyaccona u Kupxroda (2 4.). KoppekTHocTh mocTaHoBku 3amaud Kommwm mms
BOJIHOBOTO ypaBHEHHUS (2 4.).

KpaeBbie 3amaum juiga BonHOBoro ypaBHeHus. Popmynbsl I'puna (2 u.). Teopewmsl
€IMHCTBEHHOCTH, ycToWunmBocTU. 3amada I[ltypma—JluyBmmis (2 4.). Meton pasnmeneHus
nepemeHHbIX (DPypre) (2 u.). Teopembl cymiecTBoBaHus. PelieHre HEOAHOPOAHBIX 3agad
meroaoM Dypee (2 4.). dynkiuu beccens. 3amayua o kosiebaHUM KpyTiioil MeMOpaHnsI (2 4.).

Paznen 3. OcHOBHBIE MOHATHS BapUAIMOHHOIO MCUMCICHUSA: TMOCTAHOBKA 3aJayH,
ypaBHeHUe Jiinepa-Jlarpamka. Dxcrpemymsbl GyHKIIMOHANOB. Bapuanus ¢yHkiuonana (2 4.).
Bapuanmonnsie 3amaunm B MareMaTHdeckod Qusuke. Bapuanmonnas 3agada JIsi WHTETrpaia
sHeprud (2 4.).

Cemectp 6

Pa3znen 1. HawanpHo-kpaeBble 3aiaud sl ypaBHEHMS TEIJIONpPoBOAHOCTH. I[IpmHimn
Makcumyma (2 4.). Metox ®ypre pemieHus: kpaeBbix 3aaad (4 4.). Teopembl €TUHCTBEHHOCTH,
ycroitunBoctd. CymiectBoBanue pemeHuss (2 4.). 3amava Komwm aig  ypaBHEHUA
TEIJIOTPOBOIHOCTH. Te€opemMbl €IWHCTBEHHOCTH, YCTOMYHMBOCTH (2 4.). DyHAamMeHTaIbHOE
pemenue. HMurterpan Ilyaccona. O-¢pymkums [Jupaka (2 49.). 3agaum Ha MOTYNPSIMOIL.
Pacnipoctpanenue kpaeBoro pexxuma. Meroa gpyukiuii ['puna (4 4.).

Pazgen 2. Omneparop Jlammaca B KpHBOJMHEHHBIX KoopAauHaTax. PyHIaMEHTaJIbHOE
pemenue ypaBHeHus Jlarmutaca (B MpocTpaHCTBE, Ha IUIOCKOCTH) (2 4.). OOmme CBOMCTBa
rapMoHu4eckux GyHkuui. [IpuHINT MakcuMyMa JUTst rapMOHUYecKux GyHKuui (2 4.). Kpaesbie
3amaun s ypaBHeHud Jlarumaca m Ilyaccona. Teopembl emuHCTBEHHOCTH (2 4.). DYyHKIIUU
I'puna 3amaunm Jupuxne u Heiimana, ux cBoiictBa. (2 4.). Iloctpoenue ¢ynkmuu I'puna
BHYTpEHHEH M BHemHeH 3amau Jupuxie as mapa (2 4.). CnencrBus u3z popmynsl [lyaccona (2
4.). [Torennuan o6bema u ero cBoiicTBa (2 4.). [loBepXHOCTHBIC TIOTEHITUANBI U UX CBOMCTBA (2
4.). nterpanpubie ypaBHeHus (2 4.). CBeneHue KpaeBbIX 3a/1ad K WHTETPAIbHBIM YPABHEHUSIM.



CymectBoBanue pemieHus.(2 4.). Meroa paszzieneHusl EpeMEHHbIX pelIeHHs] KpaeBbIX 3a/lady B
npocTermux odmactax (2 4.).

Pa3nean 3. [IpeoGpazoBanue Jlamnaca (2 4.). [IpeobpazoBanus @ypbe (3KCIOHEHITUATBHOE,
sin-, cos- mpeoOpa3zoBaHus, koHeuHble (4 4.). IIpeoOpazoBanus beccens, Memmuna (2 4.).
[Ipumepsl MpUMEHEHUsT MHTETPATBHBIX MPEOOpa30oBaHUN K PEIICHUIO 3a7a4 MaTeMaTUYeCKOU
¢buzukm (2 4.).

2.3.2 3aHsaATHSA CEMHMHAPCKOI0 TUIIA

1. bynak B.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 3a7ad 1Mo MaTeMaTHYECKON
busuke; 2. EBnokumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHHsI MaTeMaTHYECKON (U3UKH.
Meronuyeckue ykazanus; 3. AnryanH K.K. Meronsr maremarndeckoit ¢usuku; [TaBmoBa A.B.,
Py6mor C.E., CmupHoBa A.B. IlpumeHeHne MHTErpaibHBIX IPeoOpa3oBaHU K PEIICHUIO 3a1a4
JUTSL ypaBHEHUN B YACTHBIX MPOU3BOIHBIX. METOAMYECKUE yKa3aHUSI.

Cemectp 5

Pa3nen 1. YpaBHEHUs1 B YacTHBIX NPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OHOPOIHOCTD,
npuMepsl. BelBoA ypaBHEHMs MallblX MONEPEUHBIX KOJE€OaHWH CTPYHBI M MaJIbIX NMPOJOJIBHBIX
KOJICOAHUH CTEepKHS, HHTETPAJbHBIN 3aKOH COXpPaHEHHUs KOJIW4YecTBa JBMKeHUs. HauanbHble n
rpaHnyHble ycaoBus. [loctanoBka 3agau.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, rmasa 2), 1-4 ctp. 8 (2).

BriBOS ypaBHEHUS TEIUIONPOBOJHOCTH, HWHTETPAJbHBI 3aKOH COXpPAaHEHWsS DSHEPIHUH.
BreiBon ypaBHeHus aupdy3uu, WHTETpaJbHBIA 3aKOH COXPAaHEHHS KOJIMYECTBA BEIECTBA.
Hauanbnbie u rpannusbie ycioBus. [locraHoBka 3agay. BeiBoa ypaBHEHHMI TMApPOAMHAMHUKU U
AaKyCTUKH. YpaBHEHMS YCTAaHOBUBIIMXC IpoueccoB. ['pannunbie ycioBusd. [loctaHoBKa 3a1a4.

3,7,12 (1, tnaBa 3), 3,4, 6, 7 (1, rmaBa 4), 6-9 ctp. 9 (2).

Knaccudukanuss ypaBHeHMi 2-ro mopsaka MHOTMX HepeMeHHbIX. Kiaccudukarus
ypaBHEHUH 2-rO0 MOpsiAKa C JBYMS HE3aBUCUMBIMU TI€PEMEHHBIMH, XapaKTEPUCTUYECKOE
ypaBHEHHE U XapakTepucTuku. [IpuBeneHne ypaBHEHUH ¢ 1ByMsI HE3aBUCUMBIMU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHS C TIOCTOSHHBIMH Kod(ddumumentamu). IIpuBenenue
YpaBHEHHH C JIBYMs HE3aBHUCUMBIMU TMEPEMEHHBIMH K KAHOHMYECKOMY BHIY (YpaBHEHHS C
nepeMeHHbIMH  Kod(dduuuentamu). IlpuBenenue ypaBHeHMII C JBYMS HE3aBUCUMBIMU
NEPEMEHHBIMH K ITPOCTEHUIIIEMY BHLY

24-27 (1, rnasa 1), 28, 29, 2, 4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rmasa 1), 1,5,7 ctp. 13

(2), 12-16 (1, rnmama 1), 7,9, 14-25 (2)
Paznen 2. Meron XapakTepUCTUK PELICHUs] ypaBHEHUH TUIIEPOOIMUEcKOro THMa. Pemenue
3amaun Komm my1st oqHOMEpHOTO BOTHOBOTO ypaBHeHUs. Popmyna Jlamambepa. Pemenue 3agaq
Ha MOJYNpSIMOM M1 OJHOMEPHOTO BOJHOBOIO YypaBHeHus. Pemenue 3amaum Komm pns

YPaBHEHMsI TUIEPOOIMUYECKOro THUIIA B MPOCTPAaHCTBE M Ha IutockocTd. dopmynsl [lyaccona u
Kupxroda. Meron @ypre perieHust KpaeBbIX 3a1a4 JUIsl ypaBHEHHI THIIepOOINYECKOTO TUTIA.

1-5,8,9, 13 ctp. 18 (2), 2-4,9,10 ctp. 22 (2), 61,62 (1, rnasa 2), 73, 74 (1, rnasa 2), 21—
23 (1, rmaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnasa 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rmaBa 2).

Pa3znea 3. Bapuaunonssie 3a1a4u.
848,850,853, 851,854,855 (3).

Cemectp 6



Pa3znen 1. Pemenue HauanpbHO-KpaeBBIX 3ajad JJIs YpaBHEHUW MapabOJIMUEecKOro THIIA.
Metox @ypre. Metox @yphe perieHuss HEOAHOPOAHBIX 33434 JUIsl ypaBHEHHUH MapaboIndecKoro
tuna. Pemenne 3anaun Komm aiia ypaBHeHus temionpoBogHoctu. @opmyna [lyaccona.

30, 33, 34,35 (1, rmaa 5), 9 (1, rmasa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 ctp.
33 (2),20,24,25 ctp. 34 (2), 66,68 (1, rnasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnasa 3).
Pa3nen 2. N'apmonnueckue pynkiuu. OCHOBHBIE CBOMCTBA. Perenue KpaeBbIX 3aaa4 s

ypaBHeHus Jlamnaca B npocteimmx obnactax. Meron @ypoe. Meton @ypbe perieHus: KpaeBbIX
3aja4 Ui ypaBHeHus [lyaccoHa B Kpyre U KOJbIIE.

14 (a-n), 15 (1 riasa 4), 13 (6-¢), 17-19 (1 rmasa 4), 29, 30,31 crp. 34 (2), 30-32, 34 (1

riaBa 4)

Pa3nean 3. [IpeobpazoBanue Jlamnaca, [Ipeo6pazoBanue Oypre (IKCIIOHEHIIMAILHOE). Sin-,
cos-mipeoOpazoBanust Oypbe Ha MOTYNPSIMOM, KOHEUHBIE TpeoOpa3oBanus Dypee.

180,182 (1 rmasa 2), 88,89 (1 rnasa 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 ctp. 20, 1,2 c1p.
25 (4),4,9,10 ctp. 26 (4).

[Ipy wW3yyeHHMHM JUCUUIUIMHBI MOTYT TPHMEHATHCS  3JCKTPOHHOE OOy4YeHHe,
JTUCTAaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

Y4eOHBI TIaH HE TNpeaycMaTpuBaeT JIa0OPATOPHBIX 3aHATHH 110 JUCHUILIINHE
«YpaBHEHUS MaTeMaTHYECKON (PUBUKI.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

VY4eOHbIi TIaH HE MpeaycMaTpUBaeT KypCOBBIX pabOT MO TUCHUIUIMHE «YpaBHEHHS B
YACTHBIX MTPOU3BOIHBIX).

2.4 llepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeyeH s JAJI51 CAMOCTOSATEIbHO padoThI
00y4YaIIHUXCH MO TUCHHUILINHE

[TepedeHp yueOHO-METOAMYECKOTO 00ECTICUEHUS TUCITUTIIIUHBI 110

Ne Bun CPC BBITIOJIHEHUIO CAMOCTOSITEIbHOM paboThl
1 2 3
1 |[logroroBka k|1. YpaBHeHus maremarnveckoi (u3uKH (AJIECKTPOHHBIM pecypc, cpeaa
TEKYyLEMY MonyabHOTO 00y4enus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroanueckue yKazaHMs 0 OpraHU3alluM U BBIIOJHEHUIO

CaMOCTOSATENILHONH pPa0OThI, YTBEP)KICHHBIE Ha 3aceHaHUM Ka(eapsl
MaTeMaTU4YeCKOr0  MOJACTHpPOBaHMA  (aKylIbTeTa  KOMIIBIOTEPHBIX
TexHomoruii W mpukitagHod marematukn OIBOY BO  «Kyol'Y»,
riporokoi Ne 10 ot 30.03.2018

2 HpopaGQTKa 1.  Antyaun K.K. Meronsl matemaruyeckoin gusuku. M.: upexr-Menua,
Marepuaa 2014. 123 c. [OnexkrpoHHbIi  pecypc]. - Pexum  pgocrtymna:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapuerckuii M.M. Jlekiuu 1mo ypaBHCHHSIM MaTEMaTHUYCCKON (QU3UKU.
CII6.: Jlamp, 2016. 164 c. [OnektpoHHbI pecypc]. - Pexum nocryma:
https://e.lanbook.com/book/72982.

3. Onmneitauk O.A. Jlekiun 00 ypaBHEHUSIX ¢ YaCTHBIMH IPOU3BOIHBIMU. M.:
Wzn-Bo "Jlaboparopust 3nanmii”, 2015. 263 c. [DnekTpoHHBIH pecypc]. —
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Pesxxum moctyna: https://e.lanbook.com/book/70703.

4. TlerpoBckuii N.I'. JIekiuu 00 ypaBHEHHSIX C YaCTHBIMH ITPOU3BOIHBIMHU.
M.: ®uzmatiut, 2009. 404 c. [OnexkTpoHHBI pecypc]. - Pexxum nocryna:
https://e.lanbook.com/book/59551.

5. HWmeua A.M. YpaBHenus matematudeckon pusuku M.: DUIMATIINT,
2009. 192 c. [DOnekTpoHHBII  pecypc]. - Pexmm  mocryma:
https://e.lanbook.com/book/2181

6. Tuxonos A.H., A A. Camapckuii. YpaBHCHHSI MaTeMaTHYCCKON (DU3HUKH.
M.: U3a-80 MI'Y, 2004. 798 c.

VY4eOHO-MeTOIMUeCKUe MaTepHalibl JUIsl CAMOCTOSITEIbHONW pabOThl OOYyYaroUmIuxcs W3
YHCIIa MHBAJIHM/IOB H JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBBS 1 BOCHPHUATHS HH(OPMALIUH:

JUnist i1 ¢ HapyIIEHUSIMH 3PSHHS:

— B TIe4aTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st UL ¢ HapyIICHUSIMHE CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEJILHOTO amapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

2.5 CamocTosiTeIbHOE U3yYeHHE PA3/1eJ10B IUCIUIIHHBI

Lenpto caMocTOSATENbHOW pabOTHl sBIsETCS YIriyOJleHue 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayTUTOPHBIX 3aHATUH, BHIPA0OTKA HAaBBIKOB WHIMBHUIyaJIbHON PaOOTHI, 3aKpeIieHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BPEMS MPAKTUUYECKUX 3aAHATHUI.

ConepxaHve NPUBEICHHOW OCHOBHOM W JOMOJHHUTEIBHOM JIMTEPATYpPhl MO3BOJSET
OXBaTHUTb HIMPOKUN KPYT 33]1a4 U METOJIOB MaTeMaTUYeCKON (U3UKH.

Cemectp 5

Paznen 1. IlocranoBka 3amay MaremaTtudeckoi ¢usuku. HekoppekTHble 3anauu;
Knaccugukanus ypaBHEHMH B YacTHBIX IPOM3BOJAHBIX BTOpOro nopsjaka. KaHoHnueckue
¢dopmbl. CompsiKeHHBIE ONEPATOPHI.

Jlureparypa [O 1-3, 1 1].

Pa3znen 2. 3agaua ¢ JaHHBIMM Ha XapakTepucTukax (3amaua ['ypca). CymectBoBaHue u
€IMHCTBECHHOCTh PpEIICHUs 3aJaud C JAaHHBIMH Ha XapakTepucTukax; Merox Pumana;
Crermaneible GyHKIMN MaTeMaTHueckoi (usuku. Krnaccuyeckre opToroHajgbHbBIE MOJTUHOMBI.
VYpaBuenue beccenst u mummHApUYecKue PyHKITUH.

JIutepatypa [O 1-3, 1 9].

Pa3znen 3. OcCHOBHBIC MOHATHS BapHAIMOHHOTO MCUMCICHUS ((PYHKIIMOHAI, TUHEHHBIC U
KBaJpaTH4Hble  (YHKIMOHANBI, AKCTpeMyMbl  (yHkIMoHana), [Ipocreifmme  3amaun
BapUAIMOHHOTO UCYUCIICHHS (3a7a49a 0 OpaxuCTOXPOHE, U30TIEpUMETpHUYECKas 3a/1a4a).

JIurepatypa [O 1-3, /19, 10]

Cemectp 6

Pa3nen 1. 3amaun, npuBOASIINE K YPAaBHEHHUSIM MapadOIUIECKOTo THIa. J[omosHuTeTbHbIE
yCIIOBHS M TOCTaHOBKA KpAeBBIX 3aJad JJIs ypaBHEHUI mapabonmnueckoro Tuma. [IpenenbHble
cinydyan; OyHKIHUS KCTOYHUKA JIJIs1 ypaBHEHHS TapaO0IMuecKoro THa.

JIurepatypa [O 1-4, ]I 1, 9, 10].
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Pa3znen 2. YpaBHenue ['enpMrosiblia B HEOTPAaHMUYCHHON 0OJACTH. YCIIOBUS HM3TY4YCHUS,
OcCHOBHBIE TOHATHS TEOPUH MHTETpajbHBIX ypaBHeHUH; [lomuHomsbl Jlexxannpa. Coepudeckue
(mapoBsie) pyukuu. Meton @ypee penieHns BHyTpeHHEH 3a1aun upuxie 1is mapa.

Jurepatypa [O 1, 19, 10].

Pa3znen 3 Kiaccuueckue mHTerpansHbie npeodpazoBanus (Pypwe, Xankens, MemmHa,
Jlanmnaca, KonrapoBuua—JlebeneBa, Memnepa—®Doka). HWuTerpanbHble mpeoOpa3oBaHUs
00001ICHHBIX (QYHKITHIA.

Jlurepatypa [/ 1,7, 9].

3. O0pa3oBare/ibHbIE TEXHOJIOTHUH

B cootBerctBun c¢ TtpeboBanmsimMu PI'OC B mporpamMma AUCHUIUIMHBL «YpaBHEHHS
MaTeMaTHYeCKOW (PU3MKM» MpeyCMaTpUBAeT UCIOJIb30BaHUE B YUEOHOM MPOLIECCE Pa3IUYHbIX
00pa30BaTEeNbHBIX TEXHOJIOTUI: YTEHHWE JIeKIMH C HCHOJIB30BAHUEM MYJIbTUMEIUIHBIX
TEXHOJIOTUI; METOJI MaJIbIX TPYIII, pa300p MPaKTHUECKUX 3a1au.

KomnbroTepHble TEXHOJOTMH MPEIOCTaBIAIOT CPEACTBA PAa3HOIUIAHOBOI'O OTOOpayKEeHHS
aJITOPUTMOB U IEMOHCTPALMOHHOTO MaTepHaIa.

IMonxox pazbopa KOHKPETHBIX CUTYAIM IIUPOKO UCHOIB3YETCS KaK MPEToIaBaTesieM, TaK
u OakajmaBpaMH BO BpeMs JICKIMH M aHanu3a pe3yJibTaTOB CAMOCTOSITEIBHONH pabOThL. ITO
00yCJIOBIEHO TEM, YTO B IPOLECCE MOJEINPOBAHUSA YaCTO BCTPEUAIOTCS 3a/lad, IJIs KOTOPBIX
€MHBIX MOAXO0A0B He cylecTByeT. [Ipu ucciieqoBaHUM U pelIeHNH Ka)kJI0M KOHKPETHOM 3a1aun
UMEeTCs, KaK IpPaBHJIO, HECKOIBKO METOM0B, a 3T0 TpedyeT pa3dbopa M OLIEHKH LEJIOH
COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

ITpu o0yueHnH UCTIONB3YIOTCS CIEAYIOIINEe 00pa30BaTeIbHbIE TEXHOIOTHUN!

— TexHonmoruss KOMMYHHMKaTMBHOIO OOydeHHs — HampaBieHa Ha (OpMHUpPOBaHHE
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBIsAeTCsS 0a30BOH, HEOOXOAUMON IS
aJlanTalyy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texunomnoruss pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OOy4YeHHs — MpEeAroiaraert
OCYILIECTBIICHUE ITO3HABATEIbHON NEATEIBHOCTU CTYIEHTOB C YYETOM HMX HMHIWBHIYAIBHBIX
CHOCOOHOCTEHM, BO3MOKHOCTEH M HMHTEPECOB, MOOULIPSS UX PEaJM30BHIBATH CBOW TBOPYECKHIA
noreHnuan. Co3laHue M HCIONB30BAHUE JUATHOCTHYECKHUX TECTOB SBISIETCA HEOTHEMIIEMOU
YacThIO IaHHOM TEXHOJIOTHH.

— TexHonorust MOIYJABHOTO OOYYEHHS — TMPEIyCMaTpUBAET [EJICHHE COJCpKaHUSA
JUCLMIUIMHBL Ha JOCTaTOYHO ABTOHOMHBIE pa3feinbl (MOIYJIM), MHTEIPUPOBAHHbBIE B OOLIMIi
KypcC.

— MHWuadopmannonHo-koMmyHukannonnsle texHonorun (MKT) - pacmmpsior pamku
00pa30BaTENILHOrO MpOIecca, MOBBIIMIAs €ro MPAKTUUYECKYI0 HAlpaBIEHHOCTb, CIOCOOCTBYIOT
MHTCHCU(UKAIIMM CAaMOCTOATENbHON paboThl ydalMXcsi M IOBBIIICHUIO IO3HABATEIHLHOM
AKTUBHOCTH.

— HHTepHET-TeXHONOrMM — MPEAOCTABJIAIOT IIHPOKHE BO3MOXKHOCTH ISl ITOMCKa
uH(popManuu, pa3paboTKU HAyYHbBIX IPOCKTOB, BEICHUS HAYUHBIX HCCIECIOBAHUH.

— TexHonoruss MHAWBUAYAIN3aLUU OOYYEHHs — TIOMOTAeT PEAIN30BBIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOJXOJ, YYMTHIBas WHJIMBUAyaJIbHblE OCOOEHHOCTH M TMOTPEOHOCTH
ydalmxcs.

— IlpoexkTHass TexHOJOTrMS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHE COLIMAIBLHOTO
B3aMMOJCHCTBHS YYalUXCS C LEJIBI0 PEUICHHs 3aJadd, KOTOpas OINpeNesseTcs B paMKax
npo¢ecCHOHATBHOM MOATOTOBKH, BBIACTS Ty WIM HHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss 0Oy4eHUS B COTPYIHHUYECTBE — pealM3yeT HJCI0 B3aUMHOIO OOy4YeHHS,
OCYIIECTBIISASl KAaK MHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIIECHUE
y4eOHBIX 3a71a4.
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— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CIOCOOCTBYeT (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOM KPUTUYECKM OTHOCHTHCS K HMH(MOpMAIMH, YMEHHIO
oTOupaTh HH(POPMAIIKIO JIJISl PEIICHUS MTOCTABICHHOMN 3a/1auu.

KoMmnekcHoe HCIIONIL30BAaHUE B y‘Ie6HOM Mponecce BCCX BbINICHA3BAHHBIX TEXHOJOT Ui
CTHUMYJIUPYIOT JIMYHOCTHYIO, HWHTEJUICKTYaJbHYI0 aKTHBHOCTb, PAa3BUBAIOT MO3HABATEIBHBIC
MPOIECCH, CIOCOOCTBYIOT (OPMHUPOBAHHMIO KOMIIETEHIIMA, KOTOPBIMH JOJDKEH 00JanaTh
OyIyIIHiA CTICTIHAIHCT.

OcHOBHEIE BUIbI UHTCPAKTUBHBIX O6pa3OBaT€HBHBIX TEXHOJIOTUH BKJIIOYAIOT B 06651:

— paborta B ManbIX rpymnmnax (KOMaHze) - COBMECTHAs ACSITENLHOCTh CTYACHTOB B TPYIIIE
1OJT PYKOBOJICTBOM JTHJIepa, HAINpaBIICHHAs Ha pelIeHHWe OOIei 3amadd MmyTéM TBOPYECKOTO
CJIOXKCHUA PC3YJIbTATOB HHHHBHI{yaHBHOﬁ pa6OTBI YJICHOB KOMaHIbI C JCJIICHUEM OJIHOMOYUN U
OTBETCTBCHHOCTH;

— aHaTM3 KOHKPETHBIX CUTYallMi - aHAIHW3 PEaTbHBIX MPOOJIIEMHBIX CHUTYAIMi, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpPO(eCCHOHATBHONW NeATEIhbHOCTH, U TOWCK BapHaHTOB
JYYIINX PELICHHI;

— pa3BUTHE KPUTHYECKOTO MBIIUICHHUS — 0Opa3oBaTelbHAs NEATeILHOCTh, HAIlpaBICHHAS
Ha pa3BUTHE Yy CTYACHTOB Pa3yMHOro, pe(IEKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBIIBUHYTH
HOBBIC UJICH U YBUCTH HOBBIE BO3MOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3aJad M CUTyallUd IIUPOKO HWCIONB3YEeTCS Kak
npernoiaBaTesieM, Tak W CTYyJCHTaMH BO BpeMs JICKIHH, JTAOOpAaTOPHBIX 3aHATHIA W aHaJn3a
pPEe3YNbTaTOB CaMOCTOSITEIbHOW pPabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUU U
pEIICHNH KakI0W KOHKPETHOW 3a/laud HMMEETCs, KaK IPaBHIIO, HECKOIBKO METOAOB, a 3TO
TpeOyeT pa3dopa u OIEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUH.

Oo0mee
Bit samsis Hcnons3yeMble HHTEpaKTHBHBIE 00pa30BaTEIIbHBIC COIIUCCTRO
TEXHOJOTHH
JacoB
Cemectp Crnaitn-nexiuu. OOCyKIeHUE CIIOKHBIX
T 1 BOIIPOCOB: YPpaBHEHHS THIEPOOTHIECKOTO 2
trna. OCHOBHBIE 3aa4l U METOIbI UX
pereHus
[TpakTuyeckue 3aHATUS B pexuMax
5 113 2 | B3aMMOJICUCTBUS «IIPEMOIABATENb — CTYIEHT)» 8
U «CTYJEHT — cTyAeHT» (pa3aen 1)
Crnaiig-nexiuu. O0CyKaeHre CI0KHBIX
T 1 BONPOCOB: [I[prMeHeHNe HHTEeTPATbHBIX 10
npeoOpa30BaHM K PEIICHUIO 3a7a4
6 MaTeMaTHYeCKOH (Hu3uKu
[TpakTudeckue 3aHATHS B peKHIMax
I13 2 | B3aMMOJEHCTBHUS «IIPENOAABATEIb — CTYJEHT 10
U «CTYJEHT — cTyAeHT» (pa3nen 1)
Hroro 36

Henbp nexkyuu — 0030p METONOB IMOCTPOCHHS] MaTeMaTUYECKHUX MOJENeil Ha OCHOBE
YpaBHEHHH B YaCTHBIX MPOWM3BOJAHBIX, 3HAKOMCTBO C TMpoOJeMamMH U  ammapaToM
MaTemaTuueckoil ¢usuku. Ha neknusx cTyeHThl Nody4aroT olliee npecTaBlIeHne 0 MoIXoaax
Y METOJ[aX UCCIICIOBAHMS U PEIICHUS 3a/1a4 MaTeMaTHIeCKON (DH3HKHU.

Lens npakmuueckoco 3anamusa — Hay4UThb NPUMEHATH TEOPETUYECKUE 3HAHUS IPHU
PELIEHUY U UCCIIEI0BAHUN KOHKPETHBIX 3a]1a4.

Tewmbl, 3a7aHUs W BOIMPOCHI ISl CaMOCTOSITENIBHOM paboThl MpHU3BaHbI CHOPMUPOBATH
HABBIKM TIOMCKa HMH(OpPMAIMU, YMEHUS CaMOCTOSTEIBHO PACIIUPSTh U YIIYONATH 3HAHHS,
MOJIyYEHHBIE B XO/€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHMN.
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[Tonxon pa3dbopa KOHKPETHBIX CUTYalMil IIUPOKO HCMOJIBb3YETCS KaK MpEernojiaBaTesieM,
TaK ¥ CTYJEHTAMH IIPU MPOBEJACHUN aHAIHN3a PE3yJIbTaTOB CAMOCTOSITETLHON PaOOTHI.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSAMHU 3J0POBbSI IPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIUH C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

JUig UL ¢ HapyIIeHUSIMU 3pEHUS:

— B [1€4aTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jyist L ¢ HapyLIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jljig au1l ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JIist Ui ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMU 37I0pPOBbSI MIPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTAIMM C MCIOJIb30BAHUEM DJIEKTPOHHON MOYTHI.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OuneHouyHbIe CpeacTBAa [Jsi TeKyllero KOHTPOJISl yCHeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTAlMHU

OneHOYHBIE CpeACTBa MpEIHA3HAUEHBI I KOHTPOJS M OIECHKH 00pa30oBaTENIbHBIX
JOCTHKEHUM O0O0y4aromuxcs, OCBOMBIIUX MPOrpaMMy Yy4eOHOW IUCHMIUIUHBI «YpaBHEHUS
MaTeMaTHYECKOU (DUBUKM.

OneHoyHbIEe CPEACTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUabl JIJIsl IPOBEICHUS TeKYIIero
KOHTPOJIs B (hOpMe KOHTPOJIBHBIX pa0OT, 3a4ETHBIX 33/IaHUH U MPOMEKYTOUYHOM aTTecTAllUMN B
dbopMe 3aaHMil K 3a4€Ty, BOIIPOCOB K IK3aAMEHY U MPUMEPOB IK3AMEHALIMOHHBIX 33/1a4.

OrneHOYHBIC CpEICTBA TUCIUILUIMHBI COCTOMT W3 CPEICTB TEKYIIEro KOHTPOJS (CM.
IpUMEpHBbIE BapUaHThl CAMOCTOSITENIbHBIX 3aJaHuil, 3aJad M BOIPOCOB) U TMPOMEKYTOUHON
aTTecTanuu (3auera U SK3aMeHa).

B kauecTBEe OILEHOYHBIX CpPEICTB, HCIOJB3YEMBbIX JJIs TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH, TpeJyIaraeTcs MepevueHb BOMPOCOB MO pa3fesiaM, KOTOpbIe MPopadaThIBAIOTCS B
IpOLIECCe OCBOCHMSI Kypca, a TakKe BapUaHThl KOHTPOJbHBIX pa®oT. JlaHHBIN mepedeHb
OXBaThIBAC€T BCE OCHOBHBIC pa3/leNbl Kypca, BKIIOYAs 3HAHHS, IIOJydaeMble BO BpeMs
CaMOCTOSTEIIbHON PabOTHI.

ATtrecTanus Mo y4yeOHON NUCHUIUIMHE MMPOBOJIUTCS B BHIE 3a4yeTa (5 ceMecTp) 3auera u
9Kk3aMeHa (6 ceMecTp). DK3aMEHAIMOHHBIM OWJIET COACPKUT JBa TEOPETUUYCCKUX BOMpPOCa M
3anagy. CTyIeHT TOTOBUT OTBETHI Ha OWIIET B MUCHMEHHOU (hOpME B TEUCHHE YCTAHOBICHHOTO
BpeMeHu. Jlasee sk3aMeH MpoTekaeT B hopme codece10BaHus.

CTpyKTypa OLEHOYHBIX CPeACTB /I TeKylleil 1 MPOMeKyTOYHOM aTTecTaluu

HanMeHoBaHMe OIIEHOYHOTI'O CPEICTBA
Ne Konx n nanmeHoBanue
PesynbraTel 00ydyeHus . [Ipomesxyrounas
n/n HHIMKATOpa Texkymuii KOHTPOJIb
aTTecTalus

OIIK-1 CnocobeH npuMeHsATh QpyHIaMeHTaIbHbIE 3HAHUS, TOJIyYEHHBIC B 00JIaCTH MaTeMaTHYECKHUX U (WIIN)
€CTECTBEHHBIX HaYK, M HCIIOJIb30BaTh UX B IPO(ECCHOHAIBEHOMN JIESITEINEHOCTH

HOIIK-1.1 (06.016 A/30.6
30.3) CrocobeH NpUMEHATHh

Bnaneer OCHOBHOM

(yHIaMeHTaIbHbIE 3HAHMSA, . o
TEPMHUHOJIOTHEN M MOHITHHHBIM

1 MOJTydYeHHBle B 00iacTu . | 3aderHble 3agaHus Bonpoc Ha sk3amene 1-32

anmnapaTom MaTeMaTH4eCcKOi

MaTeMaTHYECKUX U ecTe-
¢busuKu

CTBEHHBIX HayK, u

HCIIOJIb30BATh nux 1pu
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aHamse
obsactu

MpeIMETHON

HOIIK-1.2 (40.001 A/02.5
30.2) OTe4yecTBCHHBIH U
MEXIYHAPOIHEIA OIBIT B B
00JIaCTH MaTeMaTUYECKUX H
(M) ecTeCTBEHHBIX HAayK, U

3HaeT OCHOBHBIC  3aJa4H,
YpaBHEHHSA u METOJBI
MareMaTH4ecKol  (hM3HKH;
(busnueckuit CMBICIT

OCHOBHBIX IIOHSATHH U q)aKTOB

3adeTHbIC 3aIaHUS.
Ormpoc 1o pazaenam
1-3 (5 cemectp), 1-3

Bomnpocs! Ha 3x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
v.1) Hcnonb3oBath
CYIECTBYIOIME  THIIOBBIE
peuieHuss ¥ IIAGIIOHBI [IpU
AHAJIM3€ BXOJHBIX JAHHBIX

YMeeT KOppeKTHO MOCTaBUTh
3amaqy " OTIpEe/IeIINTh
KpaeBBIC YCIOBHSA

HCII0JIb30BaTh nux B . (6 CeMCCTp)
npodeccronanbHoit MareMaTHYECKOW (QU3UKK |
NeATeNLHOCTH cepsl UX MPUMEHEHHS

Kontp. 2,3 (5

cemectp), 1-3 (6
CeMecCTp), 3a4EeTHbIE
3ananus. Onpoc mo
pasznmenam 1-3 (5
cemectp), 1-3 (6

Bomnpocs! Ha 3x3ameHe
8-13, 15, 19-21, 25,
28-31

TOJIYYCHHBIC PC3YJIbTAThI

IIOCTaHOBKaM XaJgad

ceMecTp)
YMeer  aHaIMTUYECKH U Kourp. 1 (5

HOMNK-1.7 (40.001 A/02.5 | yycnenno peumars OCHOBHBIE p-
Tn.2) [poBenenue . | cemecTp), ompoc no

N . | 3amaumn MaTEMaTU4YECKOU Bomnpoc Ha 3x3aMeHe
HaOJIONCHUH ¥ HM3MEPEHHIA, P u « <THo | BPIBOAY OCHOBHBIX 359 12.2021. 27
COCTaBJIEHHUE UX ONMCAHUN U 3 OPPEKTHO YPaBHEHUH U > 7o T S E T
(OpMYITMPOBKA BEIBOJIOB HHTEPIPETUPOBATEL

HOIIK-1.8 (40.001 A/02.5
Hp.2) JlesTenbHOCTD,
HalpaBJIeHHass Ha pelIeHHe
3aja4 AQHATUTHYECKOTO
Xapaxrepa,
NPEANoaralomux BeIOOp U
MHOToo0pa3sfe akKTyalbHBIX
CHOCO0OB pelIeHHs 3a/a4, C
HCTIONIb30BaHUEM
(byHIaMeHTaNbHBIX 3HAHUI,
MOJTYyYeHHBIX B oOjacTtu
MaTeMatnyeckux W (Win)
€CTECTBCHHBIX HAYK

3HaeT OCHOBHBIC aHAMTUYECKUE
U 4YUCIICHHBIE METOJbl PELICHUS
ypaBHEHHI B YaCTHBIX
MPOU3BOHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OMPOCHI IO paznenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bonpoc nHa sk3amene 9-
22,25-31

OIIK-3 Cnioco6eH npuMeHATh U MOAU(UIINPOBATH MaTEMATHUECKHE MOJICIH JIJIsl peleHMs 3a/1a4 B 001acTH
podeCCHOHANBHOMN NesITEeNbHOCTH

HOIIK-3.1 (06.016 A/30.6
3u.3) Hemm w  3amaum

YMeeT nepeBecTu 3ajady Ha

Bomnpoc Ha sx3amene
3-5,9,12, 20,21, 27,

MPOBOJVMBIX HCCIICOBAHUI

(epeHIManbHbIX YPaBHEHUH;

IPOBOJAUMBIX HCCIENOBAHNU SA3BIK HH(b(bepeHHHaHBHBIX

U pa3paboTOK,  METOXBI o MOoCTaHOBKa
YpaBHEHHA C  YaCTHBIMH .

MaTeMaTHIECKOTO ] 5 KonTtp. 1 (5 cemectp) | 9K3aMeHAIMOHHOM

NP ——— s | TPOM3BONHBIMK;  BBIOHPATh saxaun 1

pemeHus 3agad B obmacrn | METOABL  PCLICHWT  HOCTaB- HHTEpIpETaLHs

npodeccnoHanbHON JICHHOU 3a/1a91 pelueHus

JACATCIIBHOCTHU

WOTIK-3.2 (40.001 A/02.5 3HaeT MOIENIM OCHOBHBIX

3u.1) lem u  3azaun MIPWIOKEHUH Teopuu nug- Bomnpoc Ha sk3amene

3-5,9, 12, 20,21, 27,

¥ paspaboToK,  MeToxsl | YMEET CTPOUTH NpocCTeiine MOCTaHOBKa
MaTeMaTH4ECKOTro MaTeMaTUYECKUe mognenu | Kontp. 1 (5 cemectp) | oK3ameHaIMOHHON
MOJIETMPOBAHHUS AN | CTaHAAPTHBIX  (PU3HYECKUX 3a7a4d U
PCIMICHIT 3alad B 00MACTH | poreccoB, COMEPKATEIHHO UHTEpIpeTanus
npoceccronanbHok UHTEPIPETUPOBATE pereHust
JACATCIIBHOCTHU

PE3YNIbTATHI
HNOIIK-3.3 (40.001 A/02.5 | Ymeer HUCTIOJIB30BATH
3u.2) OredeCTBEHHBI U | 37eKTPOHHBIE TEMAaTHUECKHE
MEXKAYHAPOAHBIU OIIBIT B pecprLI TUTS yrHy6.HeHI/IH 3

i - . | 3aueTHble 3aqaHusL.

COOTBETCTBYIOMICH obmacti AHAHMI o M3y9aemoii
HCCIICOBaHHIA, METOIBI Ompoc 1o pazgenam | Bompocs! Ha 5k3ameHe

JIICLIUITINHE, 3HaeT
MaTeMaTHIECKOTO 1-3 (5 cemectp), 1-3 | 1,2,32
MOJIETHPORAHH s | MATeMaTHYECKHE MozeH (6 cemectp)
pemenus 3anay B obmactn | OCHOBHBIX IIPUIIOKCHUN
PoQeCcCHOHANBHOM Teopun U GepeHIHATBHBIX
JEeATEIbHOCTH ypaBHEHUH
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HOIIK-3.5 (06.016 A/30.6
v.1) AHan3upoBaTh
BXOZHBIC JaHHbIE, crocoben | YMeeT BBIOMPATh  METOMBI
npUMeHATh ¥ Mojaupu- | PEIIEHUs nioctaBienHoit | Kontp. 1 (5 cemectp) Bon 3
POCHI PK3aMeHa
9 | umpoBare MaTeMaTHYECKHE | 3aaYM; conepkarensHo | Ompoc o pasaeny 1 5 )
MOZIe/IM Il PElICHUs 3a1a4 | YHTEPIPETUPOBATH (5 cemecrtp) ’
B 0bMacTH | pesynpTaTHL
po¢eCCHOHATEHON
JACATCIIBHOCTHU
Bnaneer HaBbikamu pemenus | Kontp. 1 (5 cemectp) | Bompock! sx3amena 3—
3amaun W wmHTepnperanuu | Onpoc mo pasgeny 1 | 5,22
HOIIK-3.6 (40.001 A/02.5 | pesynpratos B Tepmunax | (5 cemectp),
V.3) Ilpumenats  metobl HPUKJIATHON ob6nacry; | pasmenam 1,2 (6
TPOBC/ICHHA SKCTICPUMCHTOB, Hay4YHO-METOJAMYECKAM  aIl- | CEMECTp)
10 | matemaTtnueckoe  MOZENH-
poBaHME AJIS PEUIeHUs 3ajad apaToM - TeopuH Ill/l(i)(l)(j-
B obmactn  mpodeccu- | PCHIMAIBHBIX  yPABHEHHI;
OHAJILHOM JEATEIBHOCTU HaBbIKaMM NOCTPOCHUA
MaTeMaTHYECKNX MoJenen
(hM3HYECKUX MPOIIECCOB
HOIIK-3.9 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bompoc Ha sx3ameHe
Tn.1) IlpoBemenme skcme- 3-5,9,12,20,21, 27,
PHUMCHTOB ¢ Bmaneer MetomamMu ucclie- IIOCTaHOBKA
11 | MOHOABIOBAMMEM - METOAOB | o panms moneneit ¢dusnuec- 9K3aMEHAMOHHON
MaAaTCMaTH4YCCKOI'o
MOAEIMpPOBaHUA B COOTBET- Knx HpOHeCCOB 3ajaqun n
CTBUUM C YCTAaHOBJICHHBIMU HHTepHpeTaHHH
HOJIHOMOYHSIMH PCLICHNA
HOTIK-3.10 (40.001 A/02.5 KonTp. 1 (5 cemectp) | Bompoc Ha sk3amene
Tn.2) I[Iposenenue 3-5,9,12,20,21, 27,
HaOJrofcHUI U WM3MepeHwuii, | YMeer COZIEpPKATEIBHO MIOCTaHOBKa
12 | cocraBneHHe UX OIWCAHWN U | HHTEPIPETHPOBATH SK3aMEHAllMOHHON
(hopMynUpoOBKa BEIBOAOB, C pE3yIbTaTHL, 3aa4d u
TIPAUMEHEHUEM 5 MHTEPIPETaIIs
MATEMATHYCCKUX MOACIICHU peHIeHI/Iﬂ
HOIIK-3.11 (40.001 A/02.5 Kowntp.3 (5 cemectp) Bompoc nHa sx3amene 9—
Op.2) JlesarensHOCTD, Kontp 1-3 (6 cemectp), | 22, 25-32
HanpaBlieHHas Ha pellenue | SHACT ~ OCHOBHBIE  METOMBI | onnocyr o pasaenam 2-
3aj1a4 aHanmuTHueckoro | PEHICHUA 3allad MaTeMaTh— | 3 (5 cemectp) u 1-3 (6
Xapakxrepa, YeCKOW (U3WKH, OCHOBHBIE ceMecTp)
13 | mpenmonararomux BBIOOp M | TIPHUKIIATHBIC aKETHI,
MHOro00pasue  aKTYalbHBIX | HCIIONB3YEMBIE JUIS PEIICHHS
crrocoboB peuICHud 3a1a4 Ha ypaBHeHIzII?'I B YaCTHBIX
OCHOBE METOAOB | 116 y13poHBIX
MaTeMaTHYECKOTro
MOAEJIMPOBAHUA
TIK-3 CocobeH akTUBHO Yy4acTBOBATh B UCCIICJOBAHNH HOBbIX MATEMATUYECKUX MOZ[eHeﬁ B €CTCCTBCHHBIX HayKax
Brnaneer ocHoBHOW Tepmu- | Kontp. 1 (5 Bomnpocs! Ha 3x3amene,
HOJIOTHEH W MOHSITHHHBIM | CEMECTp), OIPOC MO 3-7,14, 18,23
anmnapatoM MaTeMaTHYeCKOW | MOJIEsIM,
HIIK-2.1  (06.016 A/30.6 (U3UKH; OCHOBHBIMU aHAJU- | OMHCHIBAEMBIM
3u.3) IIpeamerHas o6nacTb U
TUYECKUMU U UYHUCJICHHBIMU | YPABHEHUSIMU B
14 | Merompl  MaTeMaTHYECKOIo
MOJICTHpOBAHHS g | METOIAMM  DEIICHUA YpaB- | 4aCTHbIX
€CTECTBEHHBIX HAyKa HEHUH B YaCTHBIX TNPOU3- | MPOU3BOAHBIX
BOJIHBIX; ymeer  paspa-
0aTBIBaTh aNTOPUTM IIpHMe-
HSIEMOTO METO/Ia PeIICHUs
3uaer Metonsl uucieHHoro | Konrtp. 1 (5 cemectp) | Bompoc Ha sk3ameHe
aHanM3a, HMMETh  YETKOE 3-5,9,12,20,21, 27,
UIIK-2.2  (40.001 A/02.5 NpEeACTaBICHHE O  BHOAX MOCTaHOBKA HK3aMeHa-
3u.1) Hemm w  3amaum o .
. | MaTeMaTHYeCKUX  MoJeJei LUMOHHOM 33/1a4u U UH-
15 | mpoBOAMMBIX HCCIIEAOBAHUM ’
. paspaboToK | OCHOBAHHBIX Ha YHCICHHBIX TepHpeTanus peueHus
€CTCCTBCHHBIX HayKa MeTonax, uo CHOCOGaX ux
[IOCTPOCHUN, O YHCIECHHBIX
MEeTOo/Iax peanuzaun
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MAaTCMaTUYCCKUX MOHCHCﬁ

HIIK-2.3 (40.001 A/02.5

YMeer MOJIB30BATHCA crpa-

3auyeTHEBIE 3alaHusl.

BOI'[pOCLI Ha 3K3aMCHC

31.2) OredecTBeHHbi u | BOYHOH MatemaTuueckoi | Ompoc mo pazaenam 1,2,32
16 MEXIyHApOOHBIH OmBIT B | JUTEeparypoir mo wmarema- | 1-3 (5 cemectp), 1-3
HCCIIEI0BAHUH THYECKOM ¢usnke u | (6 cemectp)
MaTEeMaTH4YCCKUX MOJCICH B COOTBeTCTBy}OH.lI/IMI/I pecyp_
€CTCCTBCHHBIX HayKa CaMHU CEeTH I/IHTepHeT
Ymeer TIPUMEHSTH Ha | Kontp. 1 (5 cemectp) | Bompocs! 3x3amena 3—
UIK-2.4 (40.001 A/02.5 | MPaKTHKe Metonabl | Ompoc mo pazmeny 1 | 5,22
31.4) Meroasr nposenerus | TACICHHOrO ananm3a; | (5 cemecTp),
9KCIIEPUMEHTOB u | p€aan3oBaTtb YUCJIEHHBIH pazaciaamMm 1,2 (6
17 HaOmoaeHuii, 0000menns U | AITOPUTM  MPOrPaMMHO  C | CEMECTp)
00paboTki HMHGOPMAIUK B | [IOMOILBIO
MCCIENI0BaHNH HOBBIX | YHCTpYMEHTAJbHBIX CPE/ICTB
MaTeMaTHieCKnX MOLENEH B | y npykiraqHBIX IPOrpaMM;
CCTCCTBCHHBIX Hayka aHAIM3UPOBATh IOJIYUYEHHbIE
pe3yNbTaThl
Buaneer MeToIaMu u | Kontp. 1 (5 cemectp) | Bompocsl 3x3amena 3—
HIIK-2.6  (06.016  A/30.6 npueMaMu  TIOJMy4YeHUs | 5,22
v.1) ARAMBHPOBATL | o oreraTysamuy 3HaHME B
BXOJHBIC JaHHBIC npu v
18 . | obmacTm  MaTeMaTHYECKOH
INPOBEACHNN HCCIENOBAHNU
MaTeMaTUYECKUX MOJEIeH B busnkw, yMmeer
€CTECTBEHHBIX HayKax AHAIM3UPOBATh IOJTYUYEHHbIE
pe3yNbTaThl
Bnaneer ymenuem camocto- | Kontp. 13 (5 | Bompoc Ha sk3amene
SITEIBHO OCYILECTBIATH BHI- | cemectp), 1-3 (6 | 3-5,11, 12,
HIIK-2.8 (06.001 D/03.06 00p METOIUKH pCIICHUS U | CeMecTp) 15,16,19,25, 28, 29
Ta.2) IpoekTnpoBanue | 1,crpoenus anroputMa Toit
CTPYKTyp  JaHHBIX  IIpH o .
WM MHOM 3ajJjaud; HaBbIKaMU
19 | paspaboTke M HPOBEACHUH 2
- Hopnx | AABaTh  TIONHBIA  aHaM3
MatemaTHaeckux Mozenei s | PE3Y/IPTATOB  PCINCHHMA M
€CTECTBCHHBIX HayKax OLCHNBATh T'PAaHUIBI IIPUME-
HUMOCTH BBEIOPaHHOTO
MeTo1a
MIK-2.10 (40.001 A/02.5 | fImeer ueTkoe mpeCTaB- Bomnpoc Ha 5k3aMeHe
Tn.2) . HPOBeﬂeH’{e JCHHE O BHAAaX MaTeMaTH- 3-5,9,12,20,21, 27,
Habmonenuii 1 MSMEPCHHIH, | yocknx  Mopeneil, OCHOBaH- MOCTaHOBKA
COCTaBJICHUC HX OIIMCAaHUH U o
20 HBIX Ha YUCJIEHHBIX MeTonax, | Konrtp. 1 (5§ cemectp) | sKx3amMeHaUMOHHON
(hopMyIHpPOBKa BEIBOAOB IPH -
npoBeneHHH  HccenoBanmii | © cnoco0ax UX MOCTPOCHUIA, 3a/1a4u U
Maremarndecknx mozeneii B | O MCTOIax — pealusallnu MHTEpIpETALA
€CTECTBEHHBIX HayKax MaTEeMaTHYCCKUX MOJICIICH peumIicHuA
Brnaneer ocHOBHOUW TepMmu-
HIIK-2.11 (40.001 A/02.5 | HOJOTMEH ¥  TIOHATUHHBIM
Ap-2) JlesTeNBHOCTD, | anmapaTtoM MaTeMaTUYeECKOM
HalpaBJICHHAA HA PCIICHUC | (hy3pKK; OCHOBHBIMHU aHAJH-
3alad  AHAIUTHYECKOTO Xa- | touecion i b ypcIIeHHBIMU Kowntp.3 (5 cemectp)
pakTepa, MNPEeAINOoararolIix Kontp 1-3 (6 cemectp),
21 | Beibop u  MHOrooOGpasue MezoﬂaMH PCUICHHA ypaBHE- OIIPOCHI IO pa3aenam 2- Bonpoc ma sisamene 9-
AKTYyaJIbHBIX crocobop | HAM B HACTHBIX  IPOM3- | 5 (5 cemectp) u 1-3 (6 22,2531
pellenns 3anad, paspaborku | BOAHBIX; MCTONIaMH U | cemectp)
HOBBIX MaremaTnieckux | IPUEMaMHu  IIOJYy4CHMA U
MozeNielf B  €CTCCTBEHHBIX | CHCTEMATH3allM{d 3HAHWKH B
HayKax obnactu MaTeMaTHICCKON
(bu3uKu
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CooTBeTcTBHE KOMIIeTeHIM, (OPMHUPYEMbIX NPU U3yYeHUH TUCUMILUIUHBI, H BU0B
3aHATHH

Bune! 3agstuil dopMbBI KOHTPOIIS
[Tepeuenn A p p

KOMITETCHITHIA i T1a6. Ip. KCP CPC

OIIK-1 + + + + |- KonrponbHas paboTa;
— 3auer;

— Omnpoc mo  pe3yiabTaram
CaMOCTOSITENTbHON PabOTHI;
— DOK3aMeH

OIIK-3 + + + + |- KonrponbHas paboTa;
— 3auer;

— Omnpoc mno  pe3yiabTaram
CaMOCTOSITENIbHON PabOTHI;
— DOK3aMeH

MK-2 + + + + |- Ompoc mo  pesyabTaram
CaMOCTOSITENTbHON PabOTHI;

— Konrponsnas pabora;
— DOK3aMeH

TunoBblie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepPUAJIbI, He00X0ANMBIE IJIl OLleHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEPU3YIOLIHME ITANbI
¢GopMupoBaHNs KOMIIETEHUM B Mpollecce 0CBOEHHUS 00Pa30BaTeJIbHON MPOrPpaMMBbl

IIpumepHoe conep:kaHue KOHTPOJbHBIX PadoT

1. KortponbHas Nel (ITocTtaHoBKa 3a1au MaTeMaTuuecKon (PU3NKH).

[TpumepHbIe 3a1a4u KOHTPOIBbHOM paboTs! Ne 1

Bapuanr 2
ITocraBuTh KpaeByro 3a1a4y:

YIpyrui CTepKeHb IIEPEMEHHOIO CEUYCHUs S (x) , KOHIIBI KOTOPOI'0 YIPYro 3aKpEILICHBI
(ko dumment ympyroro 3akperuieHus k), COBEpIIaeT CBOOOJTHBIC Mallbie MPOAOIHHBIC
KoJIeOaHNs1, BbI3BaHHbIE HEKOTOPHIM HayaJlbHbIM Bo3MylleHUEM. [I10THOCTE Macchl paBHa p(x)

, MOIYJIb YIIPYTOCTH — E (x )

Bapuanr 2
ITocTtaBuTh KpaeBylo 3aauy:

Bokosast moBepxHocTh crepikHs 0<x </ termounsonuposana. HauansHass Temmeparypa
CTEp)KHS HyJeBas, OJMH KOHEeIl TMOJJEpKUBAeTCAd MpH HYJIEBOM Temmeparype, a JIpyrou
TEIJION30MpoBal ¥ ¢ MoMmeHTa ! = 0 nelicTByeT pacnpeieieHHbIi BHYTPEHHUM HCTOYHHUK
TEIIa MOIIIHOCTH ¢(X).

Bapuanr 3
ITocraBuTh KpaeByro 3a1auy:
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bokoBass MOBEpPXHOCTb CTEPKHA TEIUIOM30JMpPOBaHA, A Ha KOHLAX IPOMCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO CpeJamH, TemIeparypa KOTOpbIX u1 W u2. HauvanbHas
TEMIIepaTypa CTEPKHs HyJIeBast

2. Kontponbnas Ne2 (IIpuBeneHre kK KaHOHUYECKOMY U MPOCTEHIIEMY BUAY YPaBHEHUH C
JBYMsI HE3aBUCUMBIMU MTEPEMEHHBIMHU ).

EBmoxumoB A.A., TlaBnoBa A.B., Py6mos C.E. YpaBHeHUsT MareMaTndeckol (U3HKH.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 c1p.15.

[TpumepHBbIe 331291 KOHTPOIBHOU padoThI Ne 2

BapuanTt 1
1. IlpuBecTu Kk KAHOHMYECKOMY BHly YPABHECHHUSI:
82 ou
a) — —x—5 =0, x<0;
2 2 2
6) x26 Zl+6xy Ou —7y26 LZI=O.
Ox 0x0y oy

2. llpuBectu K mpocTeiiIeMy BUAY ypaBHEHUE!
v TAul, Al +3ul +6ul =0.

Bapuant 2
1. TlpuBecty K KAHOHMYECKOMY BUAY YPABHEHUSA:
62 o’u
a) ——Xx—=0,x>0;
o’
o*u 1 du
6 ~+-—=0.
8x8y 8y 2 Oy

2. llpuBectu K mpocTeiiieMy BUAY ypaBHEHUE!

u, +2u, +5u, +Eux +2u,=0.

Bapuanr 3
1. IlpuBecTu Kk KAHOHUYECKOMY BHly YPABHECHHUSI:
2 2 2
a)xzatheryaquyZaLZl:O.
0 0x0y oy

2. IlpuBectu K mpoOCTEHIIEMY BUY YPaBHEHUE:
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" " " ! I __
Buy, —Suy, —2uj, +3u, +uy, =0.

3. Konrponpras Ne3 (Pemenue 3amaun Komm 11t ypaBHEHUN TUTIEPOOIUIECKOTO THIIA.
Pemenue 3amaun Komm 1 3a1a4 Ha MOTyNpsIMOM ISl BOTHOBOTO YPaBHEHUS ).

EBnoxumoB A.A., IlaBnoBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHuecKoll (QHU3HKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[TpumepHBbIe 31291 KOHTPOJIBHOU paboThl Ne 3

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

P - ' o
a) u, —u, —12u, =0, |x|<w, y>0; u|_ =€, u,|_,=0.

|, ==L

"o___n .
0) U, =u, +xsint, t>0, 0= 711

x|< o0} u|t:0 =3e™", u
Pemute HadaJIbHO-I'PAaHUYHBIC 3aJa4u:
a) u, =%, x>0, >0, u(x,0)=x*, u'(x,0)=x, u(0,£)=1¢"

6) duy =u. +6xt, x>0, >0 u(x,0)=cosx, u/(x,0)=0,1(0,t)=sint

Bapuant 2
Haiitu pemenue 3anaun Kommn

a) u, —4u, +3u, =0, |x|<00, >0, ul =0, u

3 ly—o= sinx.

6) s =9ul +x’+1%, 1>0,

x|< 0] u|t=0 = x’sin x, ut’|t=0 =cos 2x.
PemnTh HavanbHO-TPaHUYHBIE 3a/1a4H:

"

a) Uy =uy,, x>0, t>0, u(x,0)=sinx, u,(x,0)=1, wu,(0,t)=cost

o) ul =%’ +e ", x>0, t>0, u(x,0)=1+x, u/(x,0)=1-cosx, u(0,¢)=cost
Bapuant 3
Haiitn pemenue 3agaun Komm

a)u_ + u, —2u

=0, |x|<oe, »>0; ul_y=cosx, u,l|_,=1-sinx.

6) Uy =4u; + (x+1), t>0, |x|<o; u|_, = ln(x2 + 1), ul|_, = cos 2x.

Pemuth HavdaJIbHO-TPAaHWYHBIC 3a1a1U:

ayup =9u’, x>0, t>0 u(x,0)=x", u/(x,0)=3x",u(0,)=9t
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4. KontponmbHast Ne 4 (Meton ®ypbe pemieHus CMEUIaHHBIX 3a1ad sl ypaBHEHHI
TUTIEPOOTUIECKOTO U TTapabOIMIeCKOTO THIIOB).

EBnoxumoB A.A., IlaBnoBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHuecKoll (QHU3HKH.
Meroanueckue ykazanusi. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHBbIe 331241 KOHTPOJIBHOM padoThl Ned

Bapuanrt 1
Pemuth cMmenanHble 3a1a4u:

a) Uy =36u,,t>00<x<1 u(0,0)=0, u(l,1)=0 u(x,0)=5sin 70, u,(x,0)=0

) U, =U,, +u+xt(2—t),t>0,0<x<7z, u (0,6)=1t*, u (z,t)=1>,u(x,0)= cos 2x.

Bapuant 2
Pemuth cMmemanuble 3a1a4u:

a) U, =16u, ,t>00<x<1 u,(0,0)=0, u(l,t)=0

xx?

u(x,0)= cos 37ﬂx, u,(x,0) = cos %x.

6) Uy =t +ut>00<x</ u(0,0)=0, u(l,1)=0,u(x,0)=1.

Bapuant 3
Pemuth cMmemanHuble 3a1a4u:

a) Uy =4y +1,0>0,0<x <! u (0,6)=0, u (I,1)=t,u(x,0)=0, u,(x,0)=0.
6) = Uy +2u,t>0,0<x <l u(0,)=0, u(l,t)=0,u(x,0)=1.

5. Kontponbnast Ne 5 (Meton @ypre permieHnus KpaeBbIX 3a1ad Jyisl ypaBHeHui Jlammaca
u Ilyaccona).

EBnoxumoB A.A., IlaBnoBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHuecKkol (QHU3HKH.
Mertonnueckue ykasanus. NeNe 29-31 c1p. 34.

[IpumepHbIe 3a1a41 KOHTPOJIBHOU paboThI N5

Bapmuanr 1
1. Haiitu ¢pyHKINIO, TADMOHUYECKYIO B KpyTe X+ y2 <1, yAOBIETBOPSIOUIYIO TPAHUYHOMY
YCIOBHIOU| » = x -y -4

2. Haifti QyHKIHIO, YI0BIETBOpSIONIYIO B Kolble 1 < x° + )° <4 ypasnenuio [Tyaccona

" "o_ _ —
Ug Fuy, = 4xy, u =y, u x2+y2:4—0.

¥ +y2 =1
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Bapuant 2
1. Haiitu ¢pyHKIMIO, TADMOHUYECKYIO B KoOJible 1 < X+ y2 <4, yIOBJIETBOPSIONIYIO TPAHUYHBIM

u
YCIIOBUSM 0) pal =0, ux2+yz:4=y—9

X +yz=1

2. Haiityt (byHKIHIO, YIOBICTBOPSIOILYIO B Kpyre X~ + )° <4 ypapenuto [TyaccoHa

" "o_
U+, =—X, U

Bapuant 3

1. Haiity byHKIHIO, TADMOHHYECKYIO B Kpyre X~ + 1° <1, yIOBIETBOPSIOIIYIO IPAHHIHOMY

ou
YCIIOBUIO — =0

on 242

2. Haiityt (byHKIHIO, YIOBICTBOPSIOILYIO B Komble 1 < x” + ) <4 ypaBHeHuo [lyaccona
0 ou
Payt=lT T a_n

" " o_ _
Uy +u;, =1 ¥ rpaHMIHBIM yCIIOBUSIM U =X.

x? +y2=4
IIpumepHbie GOPpMYJIMPOBKH HHAUBUAYAJIbHbBIX 3a1aHU I

1. Bocrnonb3oBaTbCsi CpeAcTBaMU MaTeMaTHUYECKUX T[MaKETOB [UISl pEUIeHUs 3aJaydl U
BU3YalIH3al[iH PE3yIbTaTOB.

Ha xpyraoyio MeMOpaHy, 3aKperyieHHYIO0 O Kparo, JEeHCTBYET BHEUIHSSI rapMOHMYECKas
cuia q(x,t): psin@t, HENpepbIBHO pacHpeieiieHHas 10 BCed IUIOIAAM MEMOPpaHBI.

[TpoBepuTh, UTO BBIHYXACHHbIE KOJeOaHUSI MEMOpaHbl BhIpaXKaroTCsl paBEHCTBOM (R — paauyc

MeMOpaHBbI)
@
1 JO (v l"j

2. Bocrnonb3oBarbcs CpeAcTBAaMU MaTeMaTHUYECKUX IMaKETOB JUISl pEUICHUs 3aJaudl U
BU3YaJIM3alH Pe3yJIbTaTOB

—1 [sin wt .

[unuaap pagnyca R HarpeT 10 TeMmeparypsl I, W OXJaKAaeTcs ¢ MOBEPXHOCTH TaKHM

00pasoM, 4TO ee TemmepaTypa, HauuHas ¢ Momenrta ! =0, mommepXuBaeTcs MOCTOSHHON M
paBHOl Hymo. HaillTu 3akoH pacnpeneneHus: TEMIEepaTypbl, CUHUTasi, 4YTO pacHpeicsieHue
TCMIICPATYPhI BO BCCX MOMNCPCYHBIX CCUCHUAX OANHAKOBO.

3auyeTHO-IK3aMeHAIIHOHHbIE MaTepHaJbl 1JIs HpOMe)KyTO‘lHOﬁ aTTeCcTalnmumn

OcHoBHBIE TPeOOBaHUS K pe3y/IbTaTaM OCBOCHUS AMCLUUILUIMHBI IPEICTABICHBI B Ta0IMIIe
B BHUJC MpPHU3HAKOB C(HOPMUPOBAHHOCTH KoMOeTeHIui. TpeOGoBaHus ¢GopMyIHpyloTcs B
COOTBETCTBUU CO CTPYKTypoil, npunHsaToi B @I'OC BO: 3HaTh, yMETH, BIAJIETh.
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IIpuMepsI 3a4eTHBIX 32JaHUH
Bapuanr 1
1. TloctaBuTh KpaeBylo 3a1auy:

Vpyruii cTepkeHb NePEMEHHOTO CEUCHHS S (x), KOHIIBI KOTOPOT'O YIPYTO 3aKperyieHbI
(ko3 duIMeHT ympyroro 3akKperuieHus k), COBepIIaeT CBOOOJHBIC Majble TMPOJOJIbHBIC

Kosie0aHusl, BbI3BaHHBIE HEKOTOPHIM HaualbHBIM BO3MyIlleHHeM. [lnoTHOCTh Macchl paBHa A (x)

, MOJyJIb yrpyrocts — £ (x )
2. llpuBecTu K KAHOHUYECKOMY BUY YPaBHEHUS:
2 2
ou Ou
a) ?—x—2=0,x<0;
x
14 14 14 ! r
6) Une Ty, + A1y, +3u, +6u, =0.
Bapuant 2
1. TloctaBuTh KpaeByro 3aauy:

BokoBast mosepxHocTh crepiknsi 0<x </ Ttemionsonuposana. HavanbHas Temmeparypa
CTEpXKHS HyJ€Bas, OAUH KOHEIl IOJAJEPKUBAECTCA IIPU HYJIEBOM TeMIeparype, a JIpyrou
TEIUIOM30JIMpOBaH U ¢ MomeHTa ! = 0 gedicTByeT pacmpeneieHHbI BHYTPCHHHH HCTOYHHK
TEITa MOIIHOCTH ¢(X).

2. llpuBecTu K KAHOHUYECKOMY BUY YPaBHEHHUS:
2 2
ou Ou
——Xx—=0,x>0;

2) ox*

0) u, +2u,, +5u, +Eux +2u, =0.

Bapmuanr 3
1. TloctaBuTh KpaeBylo 3aauy:
bokoBass MOBEpPXHOCTb CTEp)KHA TEIUIOM30JMPOBAaHA, a Ha KOHLAX MPOHCXOAUT

KOHBEKTHBHBIH TETNIOOOMEH CO cpelaMu, TemIeparypa KOTOphIX u1 u u2. HavanmbHas
TEeMIIepaTypa CTEPKHS HyJieBast
2. IlpuBecTd K KAHOHUYECKOMY BUAY YPABHEHUS:

2 2 2

a)x22z+2xy—au+yzaz=0.
X 0x0y oy

" " " !’ r
6) e =Sty —2u, +3u, +u, =0.

IIpumepHBbIil IepevYeHb BONPOCOB, BBIHOCUMbIX HA 3K3aMeH

1. Tlonarue nud¢epeHIanTbHOro ypaBHEHUs ¢ YaCTHBIMHM NpPOu3BOAHBIMU. [locTaHOBKa
3aa4 MaTeMaTH4eckon (pu3nku. TUITBI KpaeBBIX YCIOBUH.

2. KoppekTHOCTh IOCTAHOBKH 3aj/1a4 MaTeMaThu4eckoi ¢pusuku. [Ipumep Amxamapa.

3. BoiBog ypaBHeHus: konebGaHus CTpyHBI. IIpumepsl Ipyrux ypaBHEHHH MaTeMaTHYECKOM
bu3HKH.

4. BbIBOJ ypaBHEHUS TEIUIONPOBOIHOCTH.

Br1BO ypaBHEHUI THIPOJUHAMUKY U AKYCTUKH.

6. Knaccupukauuss nuHeHHBIX auQQepeHnIraIbHbIX ypaBHEHUH BTOPOro TMOpsAKa B
YACTHBIX MTPOU3BOIHBIX (OOITHI CiTydaii).

e
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10.

11.
12.

13.
14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Knaccudukanus nuHedHbIX auddepeHnnaibHblX YpaBHEHUE BTOPOTro MOPSAAKa C JBYMS
HE3aBUCUMBIMU  TIEPEMEHHBIMHU.  XapakTepHCTHUecKass MOBEPXHOCTh.  [Ipumepsl
XapaKTEPUCTHK.

[IpuBenenne k KaHOHUYECKOMY BUIY AU (HepeHIHATBLHBIX YPAaBHEHH BTOPOTO MOPSIKA
C JABYMs HE3aBUCHUMBIMU IE€PEMEHHBIMHU (TUIIEPOONIMYECKOTO THIA, MapaboInyecKoro
THUIIA, HJUIMIITUYECKOTo TUMa). JIemma 0 xapakTepucTHUKax

Pemienne 3amaum  Komwm st OJHOMEpPHOrO BOJHOBOrO ypaBHeHHA. Popmyna
JI” AnambGepa

CylllecTBOBaHWE, E€IWHCTBEHHOCTh W YCTOMYMBOCTH pemieHus 3amaun Komwm mis
OJTHOMEPHOTO BOJHOBOTO ypaBHeHH. OO00IIEHHOE peLIeHHE.

Pemenne kpaeBbIx 3a/1a4 1711 OTHOMEPHOTO BOJIHOBOI'O YPABHEHUS HA MOIYIPSIMOM.
Pemienne 3amaun Komm 111 JBYyXMEpPHOTO M TPEXMEPHOTO BOJHOBBIX YpPaBHEHHM.
®opmyna [Tyaccona. @u3n4ecKkuii CMBICH PEIICHHUS.

Pemenue 3anaun Komn a1 HEOTHOPOAHOTIO BOJIHOBOIO YPABHEHHS.

EAMHCTBEHHOCTh M yCTOWYMBOCTh pemieHus 3anadd Komw juisi BOJIHOBOIO ypaBHEHUS
(TpexMepHBIN ciryyail).

Meton @ypse pemieHHs CMEIIaHHBIX 3a7ad JUisli BOJIHOBOTO YpaBHEHUS (IS
OJIHOPOJIHBIX M HEOJHOPOAHBIX YPABHEHUW M TPAHUYHBIX YCIOBUM). EMMHCTBEHHOCTH
peneHusl.

[Ipumeps! pelieHrs CMEMIAHHBIX 33134 (3a1a4a 0 KojeOaHUSX OTPaHMYCHHOH CTPYHBI,
3a/1aya 0 KoJieOaHUAX KPYyTrioi MeMOpaHbl

Oyuknun beccens. CoiicTBa Qpynkmmii beccens.

CmemanHble 3aJayd Uil YpaBHEHMs TeIIONpoBOAHOCTH. [IpuHumm wmakcumyma.
KoppekTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a/a4 ISl YpaBHEHHUSI TETUIOPOBOHOCTH.
[Ipumenenne wmerona @yppe K pEHIEHUMIO CMELIAHHBIX 33Jad Uil ypaBHEHUs
TEIIONPOBOAHOCTH (OAHOPOAHOTO U HEOJHOPOIHOTO).

Pemenue 3amaun Kommm a1 ypaBHeHUs TEIIoNMpoBoAHOCTH. Meton pynkiuit ['puna.
Pemenue 3agaun o pacipocTpaHEHUH TEILIA B TPEXMEPHOM IIPOCTPAHCTBE.

OCHOBHBIE THIIBI KpPAaeBBIX 3a/1ad I YPABHEHUN JJUIANTHYECKOro tuma. [IpuHummn
MaKCHUMyMa JUIs TapMOHUYecKux GpyHkuuii. @opmynsl ['puna.

EAMHCTBEHHOCTD pElICHUs KPaeBbIX 3a/1a4 JJIsl YPAaBHEHUN JUIMIITUYECKOTO THIIA.
Oyukuuu ['puna BHyTpeHHUX 3ana4 Jupuxie u Helimana.

[Ipumenenne metona (GyHKIMNA ['puHa K pemICHUIO KpaeBbIX 3aaad I ypaBHEHUU
AJUTMIITUYECKOrO TUMA (pellleHne BHyTpeHHEe! 3a1aun Jupuxie ass mapa)

HepasenctBo ['apnaka. CBoiicTBa TapMOHUYECKUX (YHKIUN ((PYHKIIUH, TAPMOHUYECCKHE
BO BCEM IPOCTPAHCTBE, TEOPEMBI O TOCIEI0BATEIBHOCTAX TAPMOHUYECKUX (PYHKIUH).
OOBEMHBIN ¥ TOBEPXHOCTHBIC MTOTEHITUABI U UX CBOMCTRA.

Pemenue 3anau J{upuxie n HeiimaHna ¢ mOMOIIBIO ITOTEHIIMATIOB.

[Ipumenenue wMetroma @Dypbe K PEHICHUIO KpaeBbIX 3ajlad ISl  yYpaBHEHUH
IMNTUYECKOTO TUMA (pellleHne BHYTpeHHeH 3aaaun Jupuxie ansa ypasHenus Jlammaca
B Kpyre)

Wuterpansaoe npeodpasoBanue Oypbe (ompeneneHue, CBOWCTBA, IPUMEpP MPUMEHEHUS
npeoOpazoBanust Dyphe K PEHICHHUIO 3a/1a4 MAaTEMAaTHIECKON (DU3UKN).

WuTerpansable mpeoOpa3oBaHus Ha MoxynpsiMoil (mpeobpazoBanue Jlamaca, sin, cos-
npeoOpazoBanus Dypwe, mpeodpazoBaHue XaHKEIS ).

Bapuamus ¢ynknmonama. OkcTpemMyM (QyHKIMOHana. BapuanwoHHble 3amadud B
MaTeMaTu4ecKkon (pu3uKe.

IIpumepsl IK3aMEeHANIMOHHBIX 337124

Haiitn Qyskmuio u(x,f), ONMHCHIBAIONIYIO MPOIECC MAalbIX TOMEPEYHBIX KoJeOaHui
omHopomnoit crpynel (0,/), 3akpersieHHOW Ha KOHIAx. HawanbHblE CMEIEeHUS
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10.

onuChIBaIOTes PYHKIHEH 3gin 27 4 sgin. 7. HauanbHas ckopocTb pasHa Hyimo. (Culy
/ /

HATsKCHUSA U IIJIOTHOCTH CTPYHBI CHUTATh paBHBIMUA eI[I/IHI/IHe)

Crpyna c 3akperuieHHbIME koHmamu (0,7) koneOnercs TOM JCHCTBHEM  CHJIBI,
pacrpeieieHHON ¢ TUIOTHOCTBIO f{x,¢)=sint. Halitu oTkinoHeHms u(x,f) CTpyHBI, €CIH B
HAYaIbHBI MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, & HaYaJIbHBIE CKOPOCTHU
onuckiBatoTcst pyHkmer y(x)=x. (Cuily HaTSDKEHUS M IJIOTHOCTh CTPYHBI CUMTATh
PaBHBIMU EJIUHULIC).

K omnopomnomy crepxuio (k=9, p=1) enuHWYHONW [UIMHBI TPUIOKEHA CHIIA,
pacnpeziejieHHass ¢ IUIOTHOCTBIO f{x,f)=xe”, pmeictByromas c¢ momenra (=0. Haiitu
OTKJIOHEHUS CTepKHA u(X,f), Tpernonaras, 4To HadaJbHble CKOPOCTH TOYEK CTEPIKHSA
PaBHBI HYJIIO, @ HAYaJIbHBIE OTKJIOHEHHUSI OMUCHIBAIOTCA (PYHKIMEH y(x)=x. JIeBblil KOHENl
CTEpXHSI KECTKO 3aKpeIUuleH, MpaBblii — cBoOojeH. [lnomans momepeyHOro ceueHUs
CUMTATh PaBHOM 1.

Crepxenb (0,[) coBepmaeT Maible TMPOAOJBHBIE KOJI€OAaHUS TIOJ JCHCTBUEM
rapMOHUYECKOM CHIIBI, paclpeieseHHON ¢ MIOTHOCTBIO f(x,f)=sint. HaliTu oTKIOHEHUS
crepxus (k=4, p=1) u(x,?), npenmnonaras Ha4daJbHbIE YCIOBUS HYJEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEPXKHS OMHCHIBAIOTCS (PyHKIMEW f(x,f)=f, MpaBblii KOHEI] CTEP KHS
cBoOoieH. [1nomaas monepeyHoro CeYeHus CYNTAaTh paBHOU 1.

Haiitin QyHKIIMIO, TApMOHUYECKYIO B KpyTe, paguyca 4, IPUHUMAIOIIYIO Ha €ro TPaHUILIe
3HaueHus u(x,y)=x>.

Haiitn 3ak0H BbIpaBHHBAHMS HA4YaJbHOM TEMIIEPATYpbI u(x,O)zO B OZHOPOAHOM

CTepHE MOCTOSIHHOTO ceyeHus (p =9,k =36,c =4,S =1), neBblit KoHe1| KOTOporo x =0

MOJIEPKUBAETCS TIPU HYJIEBOM TeMIleparype, TemrepaTypa MpaBoro KoHla x =3 paBHa
6f, B CTEpXHE HMEETCA paACHPEICICHHbII HMCTOYHHK C TMOCTOSHHOW MOIIHOCTBIO

2x+1+4sin(mx).

Haiitn ycTaHOBUBIIMICS TEMIEPATYypHBIA PEKHUM B TPSIMOYTOJbHOW TIIacTUHE (
p=1,k=4,c=4) 06e3 BHYTPEHHUX HCTOUYHUKOB Temna, 0<x <2z, 0<y<sm, eciu Ha

OOKOBBIX TpaHUIIAX U BEPXHEM OCHOBAHMH TOJJICP)KUBACTCS HyJIeBas TeMIepaTypa, a Ha
HIKHEE OCHOBAHUE I10JaeTCsA TEIIOBOU NOTOK X + Ssinx.

. . T
HaiiTu pacnipenenenue noteHiuana B kBagapaTHoi mnactuae 0 < x, y < 5, ecJii OOKOBEIE

CTOPOHBI €€ 3a3¢MJICHBbI, & Ha HIDKHEM M BEPXHEM OCHOBAHHWU HAIPSHKEHHOCTD
ANEKTPOCTATUYECKOTO MOJISI paBHA COOTBETCTBEHHO 0 U 5sin ( 2 x) + sin(4 x) )

Konery mnonyOGeckoHEYHOrO OIHOPOAHOTO CTEpXKHA p=2,F =8 coBepmiaer B
MPOJIOJILHOM  HAmpaBJICHUM TapMOHHMYECKOoe Koyiebanue Buma 6sin3f+1. Haiitn
CMEILIEHUE TOYEK CTEP)KHS B JIIOOOH MOMEHT BpEMEHH, €CIU HaydajJbHble CMELICHUS
onuceiBaoTcs GyHKIMER 2X + 1, a HaganbHBIE CKOPOCTH HYJIEBBIE.

. . 2 2
Haiitu pacnipesenienne noTeHnuMana B Kpyriioi miactune X~ + )~ <4, eciu BHyTpH Hee

2 2
HaxoOdATCA 3apsabl C MIIOTHOCTBIO ]/(X,y) =X — ) , anoTeHuual Ha TpaHulEC PaBCH

4y

2
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Ioka3arenu, KpUTEPUH M MIKAJIA OLEHKHA CPOPMUPOBAHHBIX KOMIIETEHIUIA

CooTBeTCTBUE YPOBHEI OCBOCHHS KOMIIETCHIINH INTAHUPYEMBIM pe3yJIbTaTaM

Kon u 00y4eHus: M KpUTEPHUIM MX OLCHUBAHUSI
HalMEHOBAaHHE TTOPOTOBBIN 0a30BbIi | IPOABUHYTHIN
KOMIIETCHIINN OneHka

Y 1OBIETBOPUTEITBHO | Xopouo | OTnryHO

OIIK1 Cnoco6en

NPUMEHATD (l)yHI[aMeHTaJILHb]e 3HAHUSA, MOJYYCHHbLIC B 00J1aCTH MaTeMaTH4YeCKHX H

(1J1H) eCTeCTBEHHBIX HAaYK, H HCN0JIb30BATh UX B NP0 ecCHOHAIBHOI 1eATeJbHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3m.3)
CnocobeH NpHUMEHSTH
(dyHIamMeHTaIbHbIE
3HAHUS, MOJy4YCHHbIC B
obmactu MaTeMa-
THYECKUX U (MJIH)
€CTECTBCHHBIX HAyK, U
UCIIOJIBb30BaTh HX MPH
aHalM3e  IPEJIMETHOM
obmactu
HOIIK-1.2
A/02.5 3n.2)
OTeyecTBEHHBIN u
MEXyHApOIHBIA OIBIT
B obmactu MaTema-
THYECKUX W (MJIH)
€CTCCTBEHHBIX HAyK, U
HCIIONB30BATh  UX
po¢eCCHOHATEHON
JIESITEITEHOCTH

Ymemu: HNOIIK-1.4
(06.016 A/30.6 V.1)
Hcrnons3zoBath cymect-
BYIOLIE THUIIOBBIE pe-
LIEHHUs U 1Ia0JIOHBI IPH
aHam3e BXOJHBIX
JTAaHHBIX

(40.001

Bnadems: HOIIK-1.7
(40.001 A/02.5 Tn.2)
[IpoBenenne  HabmrO-
JIEHUH M U3MEpEHHH,
COCTaBJICHUE UX OIHCa-
HUH # (OpPMYNIHpOBKa
BBIBOZIOB

HOIIK-1.8 (40.001
A/02.5  p2  Tn)
JesTenpHOCTD, Halpas-
JeHHas Ha pelICHHe
3aja4  aHAJIMTHYECKOTO
XapakTepa, IpeAamnoa-
ralommx  BEIOOp W
MHOTOOOpa3He  akTy-
ITBHBIX CIIOCOOOB pe-
IIeHUs 3ajad, C Hc-
noJb30BaHueM (yHIa-
MCHTAJILHBIX  3HAHUH,
HOJIYYeHHBIX B 00JaCTH
MaTeMaTHIECKIX u
(wM)  ecTeCTBEHHBIX
HayK

B
aHajJm3a

3namv: OCHOBHBIE TOHS-
TS, KATETOPUH, TIPUHITHIIBL
U TEOpEeMBl  COOTBETCT-
BYIOIIIUX Pa3leNiOB  ypaB-
HEHUH MaTEMaTUYECKON
¢bm3uKy;

Ymemw: wucnonp3oBath Ma-
TEMAaTHYSCKUE METOIBl H
[KOMIIBIOTEPHBIE TEXHOJIOTHN
ISt pEIICHUsT CTaHAapTHBIX
Bajad MaTeMaTHIeCKOi (hu-
BHUKH.

Bradems: wmeromamu  pe-
IIeHHUS CTAaHAAPTHBIX 37124
MaTeMaTHYECKOH (DU3HKH,
ypaBHEHUI
MaTeMaTHIeCKON (YU3UKH.

Obyuarowuiicst nokazvleaem
HE JOCTaTOYHBIA YPOBEHb
3HaHUHN y4eOHOTO u
JIEKIIMOHHOTO ~MaTepHaa,
HE B TIOJIHOM OOBeMe
BIIQJICET TPAKTHYCCKUMHU
HaBBIKaMH, YYBCTBYET
ce0s1 HeyBEepEeHHO TIpH aHa-
nmse ypaBHEHUI
MaTeMaTHYECKOW (DU3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPUBJICKAIOTCS
HEeIOCTaTOYHO Beckue. Ha
MOCTABJICHHBIE  BOTIPOCHI
3aTPyIHICTCS C OTBETaMH,
MOKA3bIBACT HEIOCTATOYHO
IyOOKHUE 3HAHUS.

3nams: OCHOBHBIC TIOHS-
TUSI, KaTeropu, MpUH-
IIUITBl ¥ TEOPEMBI COOTBET-
CTBYIOIINX pazzenoB
YpaBHEHHHA MaTeMaTH-
YeCKOM (M3UKH M CBS3U
MEK1y HUMU;

Ymemw: BoIOpath W wHcC-
MONB30BaTh MaTeMaTH4eC-
KHE METOIbI U KOMITbIOTEp-
HBIE TEXHOJIOTHH [UIS pelie-
HUS CTaHAApPTHBIX 3ajad
MaTeMaTH4eCKOH (HHU3UKH,

000CHOBATh TIOJTyYCHHEIE
pe3yIIbTaTHI.
Braoemwv: werogamu pe-

MIEHUS CTAaHAAPTHBIX 33134
MaTeMaTHYeCKOH (DU3HKH,
B TOM YHCIIC ITOBBIIICHHON
CJIIOKHOCTH, aHaJIN3a ypaB-
HCHMI  MaTeMaTHYeCKOM
busukn.

Obyyarowuiicss noxazvléaem
JIOCTATOYHBIN YpOBEHb
mpo(h)eCCHOHAIBHBIX  3Ha-
HUH, HO JOIYyCKaeT HEKO-
TOpBbIE HETOYHOCTH M TOT-
permmHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  MCTIONB3YIOTCS
MpeIMEeTHBIE TEPMHUHBI, HO
B OTBETE TIPUCYTCTBYIOT
HE3HAYUTEIHHBIEC OIITUOKH.
Bomnpocks, 3aJlaBaeMbIC
MperoaaBaTeyieM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyJHEHUH.

3Hamvb: OCHOBHBIC TIOHSI-
THS, KATETOPUH, IIPUHITHIIBI
U TEOpeMbl  COOTBETCT-
BYIOIIIMX Pa3[esioB  ypaB-
HEHUH MaTeMaTUYECKOU
(OU3UKK WU CBSI3H  MEKIY|
HUMU;

Ymems: BHIOpaTE W WHC-
MOJB30BaTh ~ MaTeMaTHJeC-
KHE€ METOJBl U KOMIIBIOTEp-
HBIC TEXHOJIOTHH JJIS Pellie-
HUS  3aJa4  MaTeMaTH-
YeCKOW (U3UKH, B TOM
YHUCIIE HECTaHJAPTHBIX W
TIOBBIIIICHHON CJI0HOCTH,
obocHOBaTL W HMHTEp-
MPETUPOBATH TIOTYYCHHBIC
pe3yIbTaTHI.

Braoemv: weromamu pe-
IIeHUs  3aJad  MareMa-
TUYECKOW (U3UKH, B TOM
YHUCIIE HECTaHAAPTHBIX W
TIOBBIIIICHHON CJIOHOCTH,
aHaM3a W UHTEPIpPETAIIH
ypaBHEHUI
MaTeMaTHYCCKOM (DU3MKH.

Obyuarowuticss. NOKa3vleaem
HE TOJIEKO BBICOKHIA
YPOBEHb  TEOPETHYECKUX
BHAHUW 10 JUCIUILTUHE,
CBOOOTHO OTIEPHUPYET,
MOHATUSAMH, KaTETOPHUIMH,
MPUHLUIIAMH U TEOpPEMaMH
YpaBHCHUI MaTeMaTHYECKON

(U3MKK, HO M  yMEeT
AHAIM3UPOBATH  CIIOYKHBIC
Bamauyd  MaTeMaTHYECKOM
(hu3uKyM, YBA3BIBATH 3HA-

HYSI, TIOJTyYEHHBIC TIPU H3Y-
UCHUH Pa3IHUYHBIX JHUCIUII-
mua.  OTBEeT  TOCTpOeH
IMTOTUYHO, MaTepuan Hu3Ja-
raeTcsi 4eTKO, SICHO, apry-

MEHTHPOBAHO,  T'PAMOTHO
MCTIONB3YIOTCSI  TEPMUHBI
MaTeMaTUYeCKOW (DU3UKH.
Ha Bompocwsl  OTBedaer
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Kon n 00yUCHHS M KPUTEPUSIM HUX OICHUBAHUS
HanMEHOBaHHE IIOPOTOBBIN 0a30BBIH | MIPOJABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BAETBOPUTEIBHO Xopoio OTangHO

YBEPEHHO, IO CYIIIECTBY.

OIIK3 CnocoGen npuMeHATH 1 MOAH(UIMPOBATH MATEMATHYECKHE MO/IEJIH /IUIsl PellieHusl 32124 B 00.,1acTH

ﬂpOd)eCCHOHaHLHOﬁ ACATECJIbHOCTH

HOIIK-3.1
(06.016 A/30.6 3m.3)
Tem u 3aJ1a4u
MPOBOJUMBIX
HCCIe10BaHUM u
pa3paboToK,  METOIbI
MaTeMaTHIeCKOro
MOZEIUPOBAHHUS
pemieHus  3amad
obactu
po¢heCCHOHATEHON
JIEATEILHOCTH
HOIIK-3.2 (40.001
A/02.5 3u.1) llemn u
3a7a4d  IPOBOJUMBIX
HCCIe10BaHUM u
pa3paboTOK,  METOMBI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
pemieHus  3amad
obnactu
npodeccHoHaNbHOI
JIESITETIBHOCTH
HOIIK-3.3
A/02.5 3n.2)
OteuecTBEHHBII u
MEXKyHAPOIHBIH OIBIT
B COOTBETCTBYIOLIEH
obnactu
HCCIICIOBAHUM, METOIbI
MaTeMaTUIeCKOro
MOZIEIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIEATEILHOCTH

Ymemuw: HOIIK-3.5
(06.016 A/30.6 VY.1)
AHanu3upoBath
BXOJIHBIC JTaHHBIE,
CHOCOOEH NPUMEHATH U
Mou(UIPOBATH
MaTeMaTH4ecKHe
MOZENU ISl PelIeHHs

3uamo:

TS
B

ISt
B

(40.001

TS
B

3a1a4 B obmactu
po¢heCCHOHATEHON
JIEATEILHOCTH
HOIIK-3.6 (40.001
A/02.5 v.3)
[IpumensTs METObI
MPOBENICHUS
SKCHEPHUMEHTOB,
MareMaTHYECKOe  MO-

JACIUpOBaHUEC 1Jid pe-
HICHHUS 3a1a4 B obacTu

Buame: cneunuKy 3amad
pelaeMbIX €  IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOTHBIX;
METOJbl  PELICHUs
HEHHBIX  ypaBHEHUM
YJaCTHBIX POU3BOHBIX;
Ymems: dhopmymuposaTs u
pe3yIbTaThI peleHus
Banad; UCTIONB30BaTh
BIICKTPOHHbIE TeMaTH-
EEYNE pecypcesl o
M3y4aeMOU TUCUIUILIINHE
Braoems: HaBBIKAMU
WCTIONb30BaHMS  TAKETOB
NPUKIAAHBIX ~ HporpamMm
Uil pelleHHs 3anay
MaTeMaTHIECKOH (hU3UKH

JIn
B

Obyuarowuiicst nokasvleaem
HE JIOCTaTOYHBIM YpPOBEHb
3HAHUM y4eOHOTO u
JEKIMOHHOTO ~ MaTepuala,
HE B TIONTHOM oOOBEMe
BIIQZICET  TPAKTHYCCKUMU
HaBBIKAMHU

B ortBete BCeraa
MPUCYTCTBYET JIOTHKA,
apryMEHTBI TPUBJICKAIOTCS
HEJIOCTATOYHO BECKHE.
3Haer Ha3HAYCHHE
MPUKIAJHBIX TIAKETOB, HE
HCTIONB3YET UX.

HC

Buame.: cneunpuKy 3amad
pelaeMbpIX €  IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[POU3BOIHBIX;
METOJbl  PELIEHUs
HEHHBIX  ypaBHEHUMU
YJaCTHBIX POU3BOHBIX;
Ymems: dhopmymuposaTts u
pe3yIbTaThI pelieHus
Banad; UCTIONH30BATh
BIICKTPOHHbIE TeMaTH-
HecKMe  pecypcel Ui
YTIyOJIeHHusT 3HAaHUW  T10
M3y4aeMOl JUCLHILINHE
Braoems: HaBBIKAMH
UCIIONIb30BaHUS  IIAKETOB
NPUKIAHBIX ~ [pOrpamMm
U peleHus 3ama4
MaTeMaTHYeCKOH (PU3UKH

JIn
B

Obyuarowuiicst nokazvléaem
JIOCTATOYHBIN YPOBEHD
mpo(h)eCCHOHAIBHBIX  3HA-
HUM, HO JIOIIyCKaeT HEKO-
TOpPBIC HETOYHOCTH M TIOT-
pemHOCTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IrPaMOTHO  UCHOJB3YHOTCS
(bu3udecKkue TEPMUHBI, HO
B OTBET€ TPUCYTCTBYIOT
HE3HAYHUTEIbHBIE OIITHOKH.
Bomnpocsl, 3a7laBaeMble
MperoaaBareaeM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHCHUN

Bnams: cneunpuKy 3amad
peIaeMbIX €  IOMOILBIO
YPaBHEHHH B  YaCTHBIX
[POU3BOIHBIX;
METOIBl  PELICHUs
HEMHBIX  ypaBHEHUH
YaCTHBIX [IPOU3BOJIHBIX;
Ymems: dopmynupoaTh U
PEe3ybTaThI peLIeHus
3agad; UCTIONIB30BaTh
BIIEKTPOHHBIE TeMaTH-
YeCKHEe  pecypcel Ui
YTIIyOJICHHST 3HAHWH  T10
M3y4aeMOi AUCIUIUINHE
Braoemw: HaBBIKAMH
UCIIOJIb30BaHUSl  I1aKETOB
OPUKIAAHBIX ~ HpOrpamMM
Uil pelIeHHs 3a1a4
MaTeMaTHYeCKO (HH3UKU

JIn-
B

Obyuarowutica noxasvieaem
CHUCTEMaTHU3UPOBAaHHEIE,
rIyOOKHe M TIOJHBIC
3HaHUs 10 BCEM paszaeiam
JUCIUTUTMHBI, & TaKXe 0
OCHOBHBIM BOIIPOCaM,
BBIXOJSIIAM 33 TPeJIeIIbl
yueOHOM MPOTPaMMBl,
Oesynpednoe BIIAJICHUE
UHCTPYMEHTapHeM
yueOHOM JVCITUTUTAHEI,
ymeHnue ero 3¢pQexTuBHO
UCTIOJIb30BaTh B
NOCTAHOBKE M  PEILCHHH
3aa4
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CooTtBeTCcTBHE ypOBHeﬁ OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

Kon u 00y4YeHUs ¥ KpUTEPUSIM UX OIICHUBAHUS
HanMEHOBaHHE IIOPOTOBBIN 0a30BBIH | MIPOJABUHYTHIN
KOMIIETCHIIUU Onenka

Y 1OBIETBOPUTEIBLHO Xopormio OTnnyHO
npo¢eCCHOHATEHON
JACATCIIBHOCTH
Brademy: HOIIK-3.9
(40.001 A/02.5 Tu.l)
IIpoBenenue skcnepu-
MCHTOB C HCIIOJIB30-

BaHHEM MECTOJI0OB MatTe-
MAaTU4Y€CKOro Monaciu-
poBanuss B  COOTBET-
CTBUU C YCTAHOBJICH-
HBIMH ITOJIHOMOYHUSMHU

HOIIK-3.10  (40.001
A/02.5 Tn.2)
[IpoBenenne  HabmrO-

JIEHUH M U3MEpEHHH,
COCTaBJICHUE UX OIHCa-
HUH W (HOPMYIHpPOBKA
BEIBOJIOB, C IIpHMEHe-
HHEM MaTeMaTH4CCKUX
Mozenei

WOIIK-3.11  (40.001
A/025 p2 Tn)
JesTenpHOCTD, Hampas-
JICHHasT Ha PpCIICHHUE
3a1a4  aHAJIMTHYECKOTO
Xapakrepa, Hpearona-
ralomux  BEIOOp W
MHOTOOOpa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
IICHHMS 3a/1a4 Ha OCHOBE
METOJIOB Marema-
THYECKOTO  MOJEIIHPO-
BaHUsI

ITK-2 Cnoco6en akr

HayKax

HUBHO YYaCTBOBATh B UCCJI€IOBAHUU HOBbLIX MATEMATUYCCKUX MojeJieil B ecTeCTBEHHBIX

3name: HIIK-2.1
(06.016 A/30.6 3u.3)
IIpenmernas o6nacth U
METOIbI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
€CTECTBEHHBIX HayKax
UIIK-2.2 (40.001
A/02.5 3u.1) llemn u
3aJa4yl  HPOBOAMUMBIX
HCCIICJOBAaHUIA "
pa3paboTok B
€CTECTBEHHBIX HayKax
HUIIK-2.3 (40.001
A/02.5 3H.2)
OTeuecTBEHHBII u
MEXIyHAPOJHBINA OIIBIT
B HCCIICOBAHUH
MaTeMaTHYeCKHUX
MoJienei
€CTECTBEHHBIX HayKax
HUIIK-2.4 (40.001
A/02.5 3n.4) Merons
MPOBENICHUS
SKCHEPHUMEHTOB
HaOJIIOIEHUH,
00001ICHUS
00paboTKH

B

B

nu

3Hamb: OCHOBHBIE TOHS-
TSI, KATETOPUH, TIPUHITUITHL
U  TEOpPEeMBI  COOTBETCT-
BYIOIIIMX Pa3lefioB  ypaB-
HEHUH MaTeMaTUYECKOU
¢bm3uKy;

Ymemw: wucnonp3oBath Ma-
TeMaTHYECKUE METONbl M
KOMITHIOTEPHBIC TEXHOJIOTHH
ISt peIIeHns] CTaHAapTHBIX
Bajlay MaTeMaTH4eCKOH (u-
BHKH.

Brademv: wmetomamm  pe-
IIeHHUS CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (DU3HKH,
aHanmza YpaBHEHUH
MaTeMaTHIeCKON (HYU3UKH.

Obyuarowuiicst nokazvléaem
HE JOCTaTOYHBI YPOBEHB
3HaHUHN y4eOHOTO u
JEKIMOHHOTO MaTepuala,
HE B TOJHOM oOBEMe

3uamv: OCHOBHBIE TIOHS-
THSI, KaTErOpWH, MpPHUH-
IUIBI U TEOPEMBI COOTBET-
CTBYIOLIUX pazzaenos
ypaBHECHHH MaTeMaTH-
yecKod (PU3MKU U CBA3U
MEX]Ty HUMHU;

Ymemw: BoIOpath W wHcC-
MOJB30BaTh ~ MaTeMaTHJeC-
KHE METOJIb ¥ KOMITBIOTEP-
Hble TEXHOJIOTUH JJIsI perie-
HUS CTaHIApPTHBIX 3ajad
MaTeMaTH4eCKOH (HHU3UKH,

000CHOBaTh  IOJTyYCHHBIC
pe3yIbTaTHI.
Braoems: wmeromamm pe-

MIEHUS CTAaHAAPTHBIX 33134
MaTeMaTHYECKOH (DU3HKH,
B TOM YHCJIE ITOBBIILIEHHOM
CJIIOKHOCTH, aHaJIN3a ypaB-
HEHMII  MaTeMaTU4ecKOi
busukn.

3namv: OCHOBHBIC TIOHS-
TUSI, KATETOPUH, TIPUHIIUATIBI
U TEOpeMbl  COOTBETCT-
BYIOIIIMX PAa3/elOB  ypaB-
HEHUH MaTeMaTH4eCKON
(U3MKE U CBSI3U  MEXKIY|
HUMH;

Ymemsw: BbIOpath u wHC-
MOJIL30BAaTh ~ MaTeMaTH9eC-
KHE€ METOJIbl U KOMIIBIOTEP-
HbIC TEXHOJIOTUH JUTS pellie-
HUS  3aJa4  MaTeMaTH-
YECKOW (U3UKH, B TOM
YHUCIIC HECTaHJApPTHBIX W
MMOBBIIICHHON CIIOKHOCTH,
0o00OCHOBaTH W  HWHTEp-
NPETHPOBATH TOyYCHHBIC
Pe3yIIbTaTHI.

Braoems: wmeromamm pe-
IMICHUS  3a1ad  MareMa-
THYECKOW (U3MKH, B TOM
YHUCJIC HECTaHJApPTHBIX U
MMOBBIIICHHON CIIOKHOCTH,
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€CTCCTBCHHBIX HayKax

HIIK-2.10 (40.001
A/02.5 Tn.2)
[IpoBenenne  HabmrO-

JIIEHUH M U3MEpEHHH,
COCTaBJICHHE MX OITHCa-
HUIl U (opMyIUpOBKa
BBIBOJIOB TIPU IIPOBEJIC-
HUHU HCCIIeIOBaHUI
MareMaTHYECKUX MOJIe-
Je B €CTECTBEHHBIX
HayKax

HUIIK-2.11 (40.001
A/02.5 Hp.2 Tn.)
JlesTebHOCTh, HAIpaB-
JICHHasT Ha pEUICHUE
3a/7a4  aHAJIMUTHYECKOTO
Xapakrepa, MpeJoia-
ralommx  BBIOOp U
MHOroo0pasue  axry-
aJIbHBIX croco0oB
peleHus 3aaad, paspa-
OOTKM HOBBIX MaTeMa-
THYECKMX MoOJeeld B
CCTECTBEHHBIX HayKax

Kox n 00y4YeHUs ¥ KpUTEPUSIM UX OIICHUBAHUS
HanMEHOBaHHE IIOPOTOBBIN 0a30BBIH | MIPOJABUHYTHIN
KOMITETCHIIUU Onenka
Y 1OBIETBOPUTEIBLHO Xopormio OTnnyHO

uHpopMaLuH B|BraZieeT  MpaKTHuecKuMU | Obyuarowuticss noxaszvléaem |aHallu3a W WHTEPIPETAIIUN
HCCIIC/IOBAHIH ~ HOBBIX | yappxamu, YyBCTBYET | 1OCTATOYHBIN YPOBEHB | ypaBHEHUI
MaTeMaTHYCCKUX o
Mozesei 5 |C€0sl HEYBEPEHHO MpH aHa- npcv)(beccnonanbﬂmx 3Ha- | MaTeMaTUUECKON (PU3UKH.
eCTeCTBEHHbIX Haykax |JTM3€ YpaBHEHUH |HUI, HO JOIyCKaeT HEKO-
Viemo: WIK-2.6|MAaTeMaTHUECKONH (DHM3HKHU. | TOPBIE HETOYHOCTH M TOT-|Ooyuarouuticas nokasviéaem
(06.016 A/30.6 VY.1)B otBere He Bceraa|pemHoctd. OTBET MOCTPO-|HE TOJIBKO BBICOKHI
AHaM3MPOBATH IPUCYTCTBYET JIOTHKA, ap-|€H IOCTaTOYHO JIOTWYHO,[yPOBCHb  TEOPETUYCCKHUX
BXOHBIC AHHBIC IIpHU o
HpoﬂBeHeHHi PY rVMEHTBI  HpHUBIEKAIOTCS|TPAMOTHO — HMCIONB3YIOTCABHAHUN 1O  JMCLMILIMHE,
O n— HEIOCTATOYHO Beckue. Ha|mpeaMeTHble TEpMHHBI, HO|CBOOOIHO OTIEpUPYET|
MaTeMATHHECKHX MOCTABJICHHBIE ~ BOMPOCHI|B OTBETE NPUCYTCTBYIOT [IOHATUAMH, KaTErOPHAMH,
Mozeneit B|3aTPyIHSAETCS C OTBETAMU, |HE3HAUNTENbHbIE ONIMOKH. [IPUHLUIIAMUA U TEOPEMaMHU
CCTECTBEHHBIX HAYKAX | fjoka3pIBACT HEAOCTATOYHO | Bompocsl, 3aJjaBaeMble [ypPaBHEHHI MATEMATHIECKOMN
%”6“88’1"”]5 03 1616111;'2;; r1yOOKUE 3HAHUSL. npenojaBaTesieM, He Bbl-(pU3MKM, HO M yMeeT

. . .
TpoeKTHpoBae 3BIBAIOT  CYIIECTBEHHBIX AHATM3HPOBATh  CIIOKHBIC
CTPYKTYp IaHHBIX NPH 3aTpyJHEHH. Bajadyl  MaTeMaTHYECKOU
paspaboTke u (u3uKu, yBA3HIBATH 3HA-
TPOBE/ICHHH HISI, TIONyYEHHbIE TIPU HU3Y-
HCCICNOBAHNI  HOBBIX YEHUM Pa3IMYHBIX JIHCIHII-
MaAaTCMaTHYCCKUX O
Mogeneii s ITHH. TBET  IOCTPOEH

MOTUYHO, MaTepuan Hu3Ja-
raeTcsl YETKO, SICHO, apry-
MEHTHpPOBAHO, TI'PaMOTHO
MCTIONB3YIOTCS  TEPMUHBI
MaTeMaTHIeCKON  (PU3HUKH.
J/leMOHCTpHUpYeTCSl TOYHOE
MCTIONb30BAaHUE  HAy4YHOU
TEPMHHOJIOTUU
CHUCTEeMaTUYECKU
TPaMOTHOE M JIOTUYECKH
MPaBIJIFHOE  M3JI0KEHHE
OTBETa Ha BOIIPOCHI

4.2 Meroanuyeckue MaTepuaJbl, onpeaeasilolue Mpoueaypbl ONeHUBAHUA 3HAHWUH,

YMEeHMi,

HAaBbIKOB

u  (mam)

¢opmupoBaHus KOMIIETEH U

OonbITa

ACATECJIBbHOCTH,

XapaKTepU3yHIIHNX

ITalbl

MeToanuyecKue PEKOMECHAAIUHA K C1aYe IK3aMEHA

DK3aMeH SBJISCTCS 3aKIIOYHUTEILHBIM STAIllOM mpomnecca (bOpMI/IPOBaHI/I?I KOMIICTCHIIMHU
CTYACHTA NPU U3YUYCHUU AUCHUILIUHBI HJIU €€ YaCTU U UMCCT LCJILIO IPOBCPKY U OLICHKY 3HaHUI
CTYACHTOB IO TCOPHUU W NMPUMCHCHHUIO MOJYUYCHHBIX 3HaHHfI, YMGHPIP'I 1 HABBLIKOB IPH PCIICHUU
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MPaKTUYECKUX 3aJad. DK3aMEHbI NMPOBOJAATCS IO PACIUCAHHUIO, B CPOKH, IPELYCMOTPEHHBIE
KaJeHJapHbIM TpadukoM ydeOHOro mporiecca. Pacnicanne 3K3aMEeHOB JTOBOJHUTCS 0 CBEICHUS
CTYJCHTOB HE MEHEE YeM 3a JBE HEJEIM [0 Hadaja 3K3aMEHAI[MOHHOM ceccuu. DK3aMEHbI
IPUHUMAIOTCS TIPENIOIaBaTESIMH, BEAYIIIMMH JIEKIIMOHHBIE 3aHATHS. B OTAENpHBIX caydasx npu
OOJIBIIIOM KOJHMYECTBE TPYMIl Y OJHOTO JIEKTOpa WM MpHU OOJBINON YMCIEHHOCTH TPYHIBI C
paspelieHust 3aBenyromero kadeapod AOMyCcKaeTcss NPUBJICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOpY MPENOJaBaTeNsl, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHS B IPyIIax.

DK3aMeHbl TNPOBOAATCA B YCTHOM (¢opme. OK3aMeH NPOBOJUTCS TOJBKO IpH
IPEIbSABICHUH CTYAEHTOM 3a4€THOM KHMKKU U IIPU YCJIIOBHUHU BBIIIOJHEHUS BCEX KOHTPOJBHBIX
MEpOTPUATHHA, MPETyCMOTPEHHBIX Y4EOHBIM ITAHOM W paloueil mporpaMMoill Mo u3ydaemoi
mucuuruinae. CTyneHTaM Ha JK3aMEHE IMPEJOCTaBIsIeTCs MpaBO BBIOpPATh OJMH U3 OWIIETOB.
Bpewms nmonrotoBku k otBety coctaBisier 60 MuHyT. [0 UCTE€UeHUH YyCTAaHOBJIEHHOIO BPEMEHHU
CTYJEHT JOJDKEH OTBETUTH Ha BOIMPOCHI HK3aMEHAIIMOHHOTO OWieTa W MPEAOCTaBUTh pellleHue
3agad. PesynpTaThl SK3aMeHa OLIEHUBAIOTCA 10 YeThIpeXOalbHOI cHCTeMe («OTIHYHOY,
«XOpOILIO», YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIBHO») U 3aHOCSITCS B 3K3aMEHAIIMOHHYIO
BEJIOMOCTh M 3a4ETHYIO KHHWKKY. B 3aUeTHYI0 KHHKKY 3aHOCSTCS TOJIBKO IOJIOKUTEIbHBIE
OILICHKH.

MeToanyeckue peKOMeHIAHH, ONPeieJIsIIoNie MPoleyPhl OlleHUBAHUS HA JK3aMeHe:

OueHka «omauuHo»:

— CHUCTEMaTH3UPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HAHUSA 110 BCEM pa3/ieiaM JAUCLUILINHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 32 IIPe/iebl yueOHOM MpOorpaMmel;

— TOYHOE WCIOJIb30BAHME HAyYHOW TEPMHMHOJIOTUM CHCTEMAaTH4YECKHM TPaMOTHOE U
JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIIaJCHHE MHCTPYMEHTapueM Y4eOHOW JUCHMIUIMHBL, YMEHHE €ro
3 PEKTUBHO HCIIOJIF30BATh B IOCTAHOBKE U PELICHUN HAYYHBIX M MPAKTHUYECKHUX 33/1a4;

— BBIPaKEHHAsI CIOCOOHOCTh CaMOCTOSITENILHO U TBOPYECKU PELIATh CIOKHBIE TPOOJIEMBI U
HECTaHJapTHBIC CUTYyaLUU;

— TOJHOEe M TJIyOOKOE YCBOEGHHE OCHOBHOM M  JONOJIHUTEIBHOM JIMTEPaTypBHl,
PEKOMEH0BaHHON y4eOHOM MpOrpamMmoii 1Mo TUCIHILIHHE;

— YMEHHME OpPUEHTHPOBATHCS B TEOPHUAX, KOHLENUIMIX W HANPABICHUAX NUCLUIIIMHBI H
JlaBaTb UM KPUTHUUYECKYIO OLICHKY, UCIIOJIb3Ysl HaAy4YHbIEC JOCTHKECHUS NPYTUX JUCLUIUINH;

—TBOpYECKasi CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, AKTUBHOE Y4acTHE B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYPHI HCIIOTHEHUS 3aJaHUI;

— BBICOKMH YpPOBEHb C(OPMUPOBAHHOCTH 3asBIEHHBIX B pabodeld mporpamMme
KOMIIETCHIIUH.

Onenka «opoutoy:

— IOCTaTOYHO IOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 TUCLUIUIAHE;

— YMEHHE OpPHUEHTUPOBATbCA B OCHOBHBIX TEOpUSAX, KOHLENUIMAX M HaIpaBICHUIX
JUCLUIUIMHBI U JaBaTh UM KPUTHYECKYIO OLICHKY;

— HCIIOJIb30BAHME HAYYHOM TEPMHHOJIOTUM, JIMHIBUCTHYECKH M JIOTMYECKH IPAaBUIBHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE AeJaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIAJICHUE MHCTPYMEHTApUEM IO AUCLUILIMHE, YMEHNE €TI0 UCIIOJIb30BaTh B IOCTAHOBKE
U pEIIEHUH HAayYHbIX U NPO(PECCHOHATIBHBIX 3a/ay;

— YCBOCHHE OCHOBHOH JUTepaTypbl, PEKOMEHIOBAaHHOW y4eOHOW Mporpammoil 1o
JUCLUILIAHE;

— caMmocToATeNbHas paboTa Ha TNPAKTUYECKUX 3aHATUSAX, YYaCTHE B TPYIIOBBIX
00CYXI€HUSX, CPEAHUN YPOBEHb KYJIbTYPbI HCIIOJHEHUS 3aJaHUM;

— CpemHUN YpoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIIETECHIIHAH.
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O1eHKa «y0061emeopumenbHo»:

— IOCTaTOYHBI MHHUMAJIBHEINA 00beM 3HAHUM 10 JUCLMILINHE;

— YCBOGHHE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAHHOM yueOHO MporpaMMoi;

— YMCHHME OPHUEHTHPOBATBHCSI B OCHOBHBIX TCOPHSX, KOHLEMIMUAX M HANPABICHUAX IIO
JUCLUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTHIMCTUYECKOE M JIOTMYECKOE H3JI0KCHHE
OTBETa Ha BONIPOCHI, yMEHHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIMOOK;

— BJIQZICHUE HMHCTPYMEHTapHeM YydeOHOM IUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIeHNN TUIIOBBIX 3a/1ay;

— YMEHUE 0] pyKOBOJCTBOM IIPENOJABATENs penlaTh CTaHAAPTHBIC 33/1a4H;

— paboTa 1moja pyKOBOJACTBOM NpenojaBaTessi Ha MPAKTUYECKUX 3aHATHUSAX, JOIYCTUMBIN
YPOBEHB KYJIBTYpPbI HCIIOJTHEHUS 3a1aHNM;

— JIOCTaTOYHBIH MUHHMAJBHBI YpOBEHb C(HOPMHPOBAHHOCTU 3asfBICHHBIX B paboueit
MpOrpaMme KOMIETEHIIHM.

OrneHka «Hey0081emeopumenbHo:

— ¢parMeHTapHbIC 3HAHUS 110 AUCIUTLINHE;

— OTKa3 OT OTBETA;

— 3HAHME OTJENbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOW MporpamMmoi IO
JTUCIUTINHE;

— HEYMEHHE HCII0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

— HaJIM4Ke rpyObIX OMMOOK;

— HU3KUU YPOBEHb KYJIBTYpPbI UCIIOJIHEHUS 3a1aHUN;

—HU3KHH  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIIETEHLIUH.

OneHouyHblE CpeACTBa JUIsl WHBAJIWAOB M JIUI[ C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— Tpu HEOOXOJUMOCTH HMHBaIMJIaM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IPEIOCTABISIETCS TOTIOTHUTEIBHOE BpeMsl JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— IIPU MIPOBEICHUH MPOLIETYpPhl OLICHUBAHUS PE3YJILTATOB 00YUYEeHUS MHBAIHUIOB U JIMIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKUX
CPEIICTB, HEOOXOAUMBIX UM B CBSA3H C X UHJIUBUIYaJIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCsI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
U UHBaJUAOB IIpOLIEAypa OLIEHWBAHUSA PpE3YyJNbTaTOB OOYYEHHS 1O JUCIHUILUIUHE MOKET
IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOYUEHMS] MHBAJIUAOB U JIMI] C OTPaHHUYEHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbsI 110 TUCIHIUIMHE MPEIyCMaTpUBaeT MpeaocTaBiIeHne HHHopMaIy B
dbopMmax, aTanTUPOBAHHBIX K OTPAHUYCHHSIM UX 30POBbS U BOCIIPUITHS HHDOPMALIUU:

Jis 1L ¢ HApYIICHUSIMU 3PCHUS:

— B TIe4aTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnig au1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jis U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.
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5. Ilepeyenb yuyeOHOW JUTEPATYpPbl, HH(POPMALNMOHHBIX PECypCOB H
TeXHOJIOIr i

5.1 YueGHas muTeparypa

OcHoBHasi 1uTEparypa:

1. TuxonoB A.H., A.A. Camapckuil. YpaBHeHus: maremaruyeckod ¢usuku. M.: N3a-Bo
MI'Y, 2004. 798 ¢

2. Antyaun KK. Merogel maremarmueckodt ¢usuku. M.: upexkr-Memua, 2014. 123 c.
[OnexkTponHbI pecypc]. - Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=240552.

3.Kapuesckuit M.M. Jlekiuu no ypaBHeHussM MateMatudeckoil ¢pusuku. CIIO.: Jlans, 2016.
164 c. [DnexTpoHHbIH pecypc]. - Pexxum gocryna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHbIE METOIBI pEIIEHUS NMPAKTUUECKUX 33/a4 B Kypce «YpaBHEHUS
marematndeckont ¢prukm» / C.H. Kyapsimos, T.H. Paguenko. Pocros w//1: N3a-80 FODY, 2011. 308
c. [DnekTponnbIi pecypc]. — Pexxum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.

5.0mneitank O.A. Jleknuu 00 ypaBHEHUSX C YaCTHBIMH Tpom3BOoAHBIMH. M.: M3a-Bo
"Jlabopatopuss 3uanuit", 2015. 263 c. [DnektpoHHBIi pecypc]. — Pexum gocryma:
https://e.lanbook.com/book/70703.

I[JBI OCBOCHUA NUCHUIUIMHBI MHBAJIMJAMHA U JIMIAMU C OTPaHUYCHHBIMU BO3MOXKHOCTAMU
30pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3J'IGKTpOHHO-6I/I6J'H/IOTeLIHI>IX CHCTEMaXx.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. Tlerporckmii N.I'. Jlekimu 00 ypaBHEHUSAX C YACTHBIMH MPOU3BOIHBIMU. M.: dU3MaTIHUT,
2009. 404 c. [DnexTpoHHBIH pecypce]. - Pexxum nocrymna: https://e.Janbook.com/book/59551.

2. bymak b.M., Camapckuii A.A., TuxonoB A.H. COopHMK 3amady 1o MaTeMaTHYECKON
¢uzuke. M.: OUBMATIIUT, 2004. 688 c. [DnexrpoHHbIit pecypc]. - Pexum poctyna:
https://e.lanbook.com/book/63669.

3. Bmagumupo B.C., JKapunoB B.B. VpaBhHenus wmaremarudeckoil ¢usuku M.:
OU3SMATIINT, 2008. 399 c.

4. Tonockokos, J[.IT. Kypc matemarnueckoil ¢u3uku ¢ ucrnons3oBaHue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnekrponHsli pecypc]. - Pexum  gocryma:
https://e.lanbook.com/book/67461.

5. Hepeuu U.B. [Ipaktuxkym no ypaBHeHusM matematudeckoi ¢puzuku. CII6.: Jlansp, 2017.
428 c. [DnexTponHbI pecypce]. - Pexxum nocrymna: https://e.Janbook.com/book/95131

6. EBmoxumoB A.A., IlaBnoBa A.B., Py6moB C.E. YpaBHeHus: MareMaTnuecko (U3HKH.
Metoaunueckue yka3zanus. Kpacaonap: M3n-Bo Kybanckoro rocynusepcurera, 2002.

7. IlapnoBa A.B., PybmoB C.E., CwmupnoBa A.B. IlpumeHeHue uHTErpagbHbIX
npeoOpa3oBaHuil K PELICHUIO 3a/1ad JUIsl YPaBHEHUI B 4aCTHBIX NMPOU3BOAHBIX. MeTtoanyeckue
ykazanus. Kpacnonap: M3n-Bo Kybanckoro rocynusepcurera, 2003.

8. COopHHK 3a/1a4 MO ypaBHEHUSM MarteMmaruueckon ¢pusuku / A.A. Bamapun [u ap.]. M.:
Ousmariur,  2003. 288  c. [DnekTpoHHbIt  pecypc]. -  Pexum  pgoctyma:
https://e.lanbook.com/book/59314.

9. CaemmnukoB A.I'., boromo6os A.H., Kpasuos B.B. Jlekuuu no marematudeckoit pusuke.
M.: U3n-Bo MI'Y, 2004. 416 c.

10. Uneun A.M. VYpaBHenuss matemaruueckoil ¢pusuku M.: ®U3MATIIUT, 2009. 192 c.
[DnexTponHbIi pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/2181.

5.2. Ilepuoanyeckasi JUTEPATypa

He ucnonp3yrorcs
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5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPodeccuoHaibHbIe 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DNeKTPOHHO-0MO/MoTeuHbIe cuctembl (IBC):

DBC «FOPAWT https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9bC «BOOK.ru» https://www.book.ru

ObC «ZNANIUM.COM)» www.znanium.com

OBC «JIAHDb» https://e.lanbook.com

SNk WD -

IIpodeccnonanbHbie 0a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snexrponnas 6ubnaunoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchl ¢cBOGOIHOTO 10CTYNA:

1. Mup marematnueckux ypasaeHuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XMMuUs, MaTeMatuka. http://www.ph4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. CnoBapu u >HIKKIONEAMHA http://dic.academic.ru/;

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MHpopManuoHHbIe pecypcbl KyoI'Y:
Cpena MOIyIBHOTO AUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru

ba3za yueOHBIX MIaHOB, YUeOHO-METOAUIECKUX KOMIUICKCOB, MyOIUKaIMil 1 KOHGEpEHITUH
http://mschool kubsu.ru/

5.4 llepeyenb HHGOPMANMOHHBIX TEXHOJOTHIA, HCIIOJIb3YeMbIX MPU OCYLIECTBJICHUU
00pa3oBaTeIbLHOIO NMPoIecca Mo JMCUUILIHHE

Ilepeuenb HHGOPMANMOHHBIX TEXHOJIOT Ml

1. IlpoBepka MHAMBUAYAJIbHBIX 3aJaHUM M KOHCYJIBTHPOBAHHE IMOCPEICTBOM 3IIEKTPOHHOMU
IIOYTHI.

2. Hcnonp3oBaHuE DIEKTPOHHBIX IpE3€HTAlMid INpU MPOBEACHUU  JIEKUMOHHBIX U
1a00paTOPHBIX 3aHSATHH.

3. Hcnonp3oBaHME MaTeMaTHYECKUX NTAKETOB MPHU BHINOIHEHUH HHAUBUAYAJIbHBIX 3a/1aHUH.

IlepeyeHb HeE0OXOAUMOT0 MPOTrPAMMHOI0 O0ecTeYeHHu st

1. Omnepanuonnas cucrema MS Windows.

2. HurerpupoBannoe odpucHoe npunoxernrne MS Office.

3. Ilporpammuoe oOecriedeHre M OpPraHW3AIMM  YIOPABISIEMOTO KOJUIGKTUBHOTO U
6e3omacHoro nocrymna B IHTEepHeT.

4. Maremaruueckuit maket Matlab.

6. MeToanuyecKkue YKazaHnud AJasd oﬁyqamumxca M0 OCBOCHHUIO JUCHHUIIJIMHBI

[Ipu wm3yueHum Kypca «YpaBHEHUS MaTEMaTHYECKOH  (U3MKKH»  HEOOXOIUMO
AKTUBHU3UPOBATh OCTATOYHBIE 3HAHUS CTYJEHTOB I10 TAKUM MAaTEMaTUYECKUM AMCLMILIIMHAM, KaK
MaTeMaTHYeCKuil aHanu3 u audQepeHnnaibHble ypaBHEHHS.
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MeToanyeckue peKOMeHAAlMH N0 OCBOCHMIO JIEKIIMOHHOI0 MaTepuaJa, NoAroToBKe
K JIEKIHSAIM U NPAKTHYeCKUM 3aHATHAM

[Ipu YTeHUU JIEKLMOHHOTO Kypca MpPEJCTaBIsAeTCs 1eeco00pa3HbIM 00paTUTh BHUMAaHUE
Ha (pu3nuecKue MPUIOKEHUs N3JIaraeMbIX MaTEMAaTUYECKUX (PAKTOB M OTMETUTh TOT (DaKT, UTO
Kypc «YpaBHEHHMsS MaTeMaTHUeCKOW (U3UKW» IO CYIIECTBY SIBJISETCS MEPBBIM KypCcOM IIO
MaTeEMaTUYECKOMY MOJIEJIMPOBAHNIO, YUTAEMbIM cTyAeHTaM HanpasieHus 01.03.02.

UroObl u3N0XKeHHne OBbLJIO MOHATHBIM, CIEAYeT aKIeHTUPOBAaTh BHUMAHHE HE CTOJBKO Ha
(opManbHBIX MOMEHTaX J0Ka3aTeNIbCTB, CKOJIBKO Ha IBUKYIIUX UMHU UIEAX.

Heo06xoauMo OTMETHTh NPAKTUYECKYI0 3HAYMMOCTb COOTBETCTBYIOIIMX HpOOiIeM,
o0paTuTh BHHMAaHUE Ha TpeOOBaHHUS, NPEIBABISEMBIE K COBPEMEHHOMY CHEIMAIHCTy —
NPUKIATHOMY MAaTE€MaTHKy, MOSICHUTh HEOOXOIMMOCTh MCIOIb30BAaHMS MOJYYCHHBIX 3HAHHN
IPU U3YYEHHUH MOCIETYIOIUX CHEeNNaIbHbIX KypCOB.

OO0mme pekoMeHIAIHMH MO CAMOCTOSATENbHOM padoTe o0y4aromuxcs
BaxnelmuM 53TanoM Kypca SBISETCS CaMOCTOSITENIbHAas paboTa MO JUCIUILIUHE.
Ilepeuennb pa3aenoB sl CaMOCTOSITEILHOTO M3YUEHHS TPUBENICH B pa3aene 2.5.

Bonpocs! /151 CAMOKOHTPOJIsI IO pa3aesaM

Cemectp 5
Pazpean 1.

1. Harmmure o6mumii Bua auHEeHHOTO AuddOEepeHIInaTbHOTO YPaBHEHUSI BTOPOTO MOPSIKA.

2. BeiBeauTe ypaBHEHHE MMONIEPEUYHBIX KOJICOAHUN CTPYHBI (TIPOJOJIBbHBIX KOJICOAHUN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBAETCS KBA3WIMHEHHBIM AU PepeHLInaTIbHbIM YPaBHEHUEM B YaCTHBIX
MIPOU3BOIHBIX BTOPOTO MOpsIKa?

4. llpuBeauTe MpUMeEpPhbl TPAHUYHBIX YCIOBHN /IS YPaBHEHUS IPOIOJILHBIX KOJICOAHUI CTEPIKHS.
5. BeiBenuTe ypaBHEHUE TEIUIOMPOBOJHOCTH.

6. [IpuBenuTe MpuMeEphl IPAHUYHBIX YCIOBHH 1JI ypaBHEHUS TEIJIONPOBOAHOCTH.

7. Hanumure oO1muii BUI CTAlMOHAPHOTO YpaBHEHUS.

8. UTo moHMMaeTCst 101 KOPPEKTHOCTHIO MTOCTAHOBKH 3314 MaTeMaTH4ecKoi puznku?

9. llpuBenute npuMep HEKOPPEKTHO MOCTABICHHOM 3aa4H.

10. B yem 3akiro4yaeTcst HPUHIIMI CYNEPIIO3UIMH JTUHEHHBIX 3a/1a4 MaTeMaTH4ecKoi puzuku?
11. Kakoe ypaBHeHHE Ha3bIBaCTCSI YpaBHEHHEM THIIEPOOIINYECKOTO (MapaboIrMuecKoro,
AJUTMITHYECKOT0) TUIa?

12. 3anummre KaHOHMYECKHH BHJ ypaBHEHHUS THIEpPOOINYECKOTo (MapabojaruecKoro,
AJUTMITHYECKOT0) TUIa?

13. Kakwme  ¢usmveckue  TpoOIECcChl  OMHUCHIBACT  YpaBHEHHE  THUIEPOOIUUECKOTO
(mapaboMuecKoro, JUIMITHIECKOTO) THUITa?

14. K xakoMy Ty ypaBHeHUH oTHOcHUTCs ypaBHeHue Jlammaca (Ilyaccona)?

15. K xakoMy TUITy OTHOCUTCS YpaBHEHUE TEIUIONPOBOIHOCTH?

16. K xakoMy TUITy OTHOCUTCS BOJIHOBOE YpaBHEHHUE?

17. 3anummre oO0mMA  BUA  XapaKTEPUCTUYECKOTO  ypaBHEHUS  JUIsl  JIMHEWHOTO
muddepeHIIMaTbHOTO YpaBHEHHUsT B YACTHBIX MPOM3BOJHBIX BTOPOrO TMOpsAKa C JBYMS
HE3aBHCHUMBIMU IEPEMEHHBIMU.

18. Kakue xapakTepUCTUKA UMEET OHOMEPHOE BOJTHOBOE YpaBHEHHE?

19. Kakue xapakTepucTHKU UMEET AByMEpHOE ypaBHeHue Jlamnaca?

20. Kakue xapakTepUCTHKH UMEET OJTHOMEPHOE YPABHEHHE TEILIONIPOBOAHOCTH?
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Pazpea 2.

1. Yro nazbiBaercs 3anauyeit Komm? [Ins xakoro Tuma ypaBHeHHMM cTaBUTCs 3anadya Komun?
[IpuBenure npuMepsl.

2. BeiBenute hopmyny J'Anambepa pemenus 3agaun Komm 1y BOIHOBOrO ypaBHEHHUS.

3. Hoxkaxwute, uro ¢opmyna J['Amambepa maer o0oOmeHHOEe pemieHue 3amadu Komm s
OJIHOMEPHOTO BOJIHOBOT'O YpaBHEHHUS

4. Jlokaxxute eIMHCTBEHHOCTh pelieHus 3aaaun Kol 111 BOJIHOBOTO ypaBHEHUS.

5. JlaiiTe GU3HYECKYIO MHTEPIPETALUIO OOIIETO PEIICHHSI BOTHOBOTO YPaBHEHHUSI.

6. ChopmynupyiiTe cMelIaHHble 3aJa4u A5 OJHOMEPHOI0 BOJHOBOTO YpaBHEHHS Ha MpUMepax
MOTIEPEYHBIX KOJIeOaHUN CTPYHBI U MPOJIOJIbHBIX KOJIEOAHUN CTEPIKHSI.

7. B ueM coCcTOUT Hles MeToAa MPOAOHKEHUS PELeHUs 3a/1ay JUisi BOJIHOBOTO YpPaBHEHHS Ha
MOTYNPSIMOT?

8. CopmymupyiiTe 3amady 0 paclpOCTPaHCHHH KPAaeBOTO peXuMa, IS ciydas, Korja 3aiaH
peXUM KoJIeOaHUH KOHIA MOJTYyOTPaHUUEHHOTO CTEPXKHSL.

9. Ucnone3ys ¢opmyny Ilyaccona pemenus 3amaun Komm a1 BOJTHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, TMOJYYHTE pEUICHUE COOTBETCTBYIOIIEH 3a/laud Ha IUIOCKOCTH METOJI0M
MOKOOPIMHATHOTO CITyCKa.

10. Hdaiite GpU3NYIECKYI0 WHTEPIPETAIHMIO PEIICHUS 33a4l O MAJBIX TMOMEPEUYHBIX KOJICOAHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

Pazpgea 3.

1. Kakue 3amaum pemraer BapuanmoHHoe ucuucieHue? [lpuBeaute mpumepbl BapUallMOHHBIX
3a/1ay.

2. Uto HazwBaercs ¢pynknuonaaom? [Ipuseaure npumMepsl PyHKITMOHAIOB.

3. Uro wHaspIBaeTcs Bapuamnueidl aprymeHta ¢yHKiumoHana? Yrto Ha3bpIBaeTcs Bapualuein
dbyHKIIMOHAA?

4. ChopmynupyiTe MpOCTEHIITYIO BAPHAITMOHHYIO 3a1a9y.

5. JlaiiTe onpeneneHue 3KcTpeMyMa (pyHKIInmoHaa.

6. Uto Takoe CHIIBHBIN (CIa0bIii) SKCTpeMyM?

7. Kakne GyHKIIMM Ha3bIBAIOT JIMHEWHO HE3aBUCUMBIMH?

8. [laiite onpeneneHue MoOJIHOTHI CUCTEMbI (DYHKITHIA.

9. Kakoe ycrnoBue Ha3bIBalOT YCIOBUEM CTAlMOHAPHOCTH (DyHKIIMOHAIA?

10. IIpuBeaure Gopmyny [uid Bapuanuu (yHKIMOHAIA B Cllydae MPOCTEHIIel BapuallMOHHON
3a/1a4H.

Cemectp 6
Pazpean 1.

1. Chopmynupyiite 3amauy Ko 1151 oTHOMEpPHOTO YpaBHEHHsI TETUIOMPOBOTHOCTH.

2. [lpuBeaure mpuMepsl YCIOBUM Ha OECKOHEYHOCTH IS 3aJa4 B HEOTPAaHMYEHHBIX 00JacTaX
JUIsl ypaBHEHHUS TETUIONPOBOAHOCTH.

3. IlpuBenute dopmyny Ilyaccona pemenus 3amaun Kommum ayis ogHOMEpPHOTO ypaBHEHHS
TEIUIONPOBOIHOCTH.

4. Jlaiite Qusnueckyro wuHTeprpertanuio ¢yHkiuu ['puna 3amaun Kommum st ypaBHeHUs
TEIUIONPOBOIHOCTH.

5. 3anummuTe pyHIaAMEHTAIbHOE PEIlIeHnEe OJHOMEPHOTO YPaBHEHHUS TEIIONPOBOIHOCTH.
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6. Ilonb3ysch METOJOM OTpaXKEHHs, MOCTPONTE (PYHKIMIO BIMSHUS MTHOBEHHOI'O TOYEYHOIO
UCTOYHHUKA /IS TTOJIyOTPAaHUUYCHHOTO CTEPXKHS € TEIUIOM30JIMPOBAaHHON OOKOBOM MOBEPXHOCTHIO
pu rpaHnyHbIX yenosuax [ u Il pona.

7. IlpuBenuTe OCHOBHBIC CBOMCTBA O-hyHKINH Jnpaka.

8. 3anumuTe hyHIaMEHTAIbHOE PEeIICHHE OJTHOMEPHOTO YPaBHEHHS TEIUIONPOBOTHOCTH.

9. Ioctpoiite pynkuuto ['puHa ypaBHEHHS TEIUIONPOBOAHOCTH B IPOCTPAHCTBE.

10. JloxaxuTre €OMHCTBEHHOCTb pEUICHMs Ha4daJbHO-KPAEBBIX 3a4ad s TPEXMEPHOTO
ypaBHEHHS TEIUIONPOBOIHOCTH C IOMoIIbI0 popmyibl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3amauay [Itypma—JlnyBumis.

2. Uto Ha3wiBaeTcs coocTBeHHOU (pyHkiuen 3anaun [Itypma—Jlnysrms?

3. Yro Takoe cobcTBeHHOE 3HaYeHHE 3ana4n [Itypma—JlnyBmmisa?

4. Yrto Ha3zwiBaeTcs cnekTpom 3anauu Lltypma—JInysmmis? Kakue ciekTpbl BO3MOXKHBI?

5. Kakue ycioBus Ha3bpiBatoT rpaHuuHbMH yesoBuamu I (I, I1I) pona?

6. IlpuBenure cxemy mnpuMmeHeHUs: Mmetona Pypbe IS BOJIHOBOTO YpPaBHEHUS B Clydae
HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

7. Haiite (pU3MYECKYI0 MHTEPHPETAIUIO PEIICHUS 3aJa4d O MAaJIbIX MOMEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

8. [laiite onpenenenue rapMOHUYECKON (PYHKIIMU B KOHEYHOM 1 OECKOHEUHOW 00IacTsIX.

9. IMpuBeaure mpuMepsl PyHKIIUNA, TAPMOHUYECKUX B KOHEUHOU U OECKOHEUHOU 00IaCTsIX.

10. [lepeuncaure cBOWCTBAa TAPMOHHYECKUX (DYHKIIHIA.

11. K xakomy tuny otHocurcs ypaBHenue Jlamnaca (ITyaccona)?

12. ChopmynupyiiTe MpUHLIUI MAKCUMyMa JJIsl TAPMOHHYECKUX (DYHKIIHH.

13. Chopmynupyiite BHyTpeHHIO 3a1auy Jupuxie nns ypaBHeHus [lyaccoHa B mpoU3BOIBHOMN
TPEXMEPHOU 00JIaCTH.

14. TTlpuBenute BUa ypaBHeHUs Jlamiaca B chepryecknx U MUTUHAPUUSCKUX KOOPAMHATAX.

15. Chopmynupyiite BHyTpeHHIOO 3a1auy Helimana st ypaBHeHwust Jlamiaca B Tpou3BOIBLHOM
TPEXMEPHOU 00JIaCTH.

16. Chopmymupyiite BHentHIo0 3anaqy Il pona mis ypaBaenus Jlamnaca.

17. laiite onpenesieHne 00beMHOTO MMOTEHIIAANIA.

18. [Jaiite onpeneneHue NOTEHIMAIOB MPOCTOTO U IBOMHOTO CJIOSI.

19. Tlepeuncnure cBOMCTBa 0OBEMHOTO MMOTEHIIHATIA.

20. Kakumu cBolicTBamMH 00J1a1af0T TOTSHIIHAIBI IPOCTOTO U ABOWHOTO CIIOS?

Pazpea 3.

1. Jns xakux ¢yHKUMid ompeneneHo mnpeoOpasoBanue Jlammaca (mate ompeneoseHue
OpUTHHAIY).

. [IpuBeaute hopmyIbl mpssMoOro U oOpaTHOTO MpeodpazoBanus Jlammaca.

. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MpeoOpa3oBanus Jlammaca.

. st xakux QyHKIME onpeneneHo npeodpa3oBaHue KOMIIEKCHOE TpeoOpa3oBanue Dypbe.

. [IpuBenute Gopmyibl mpsiMoro u oOpaTHOro nMpeodpazoBaHusi Dypbe (IKCIIOHESHIIMAILHOTO).
. ChopmynupyiiTe OCHOBHBIE CBOWCTBA MpeoOpazoBanus Dypbe.

. [IpuBenute Gopmysbl mpsiMOTO B OOpATHOTO Sin-, cos mpeodpazoBanus Dypoe.

. ChopmynupyiiTe OCHOBHBIE CBOMCTBA Sin-, cos nmpeodpazoBanus Oypre.

. [IpuBenute hopmyibl mpsiMoro u o6paTHOTro nMpeodpazoBanus beccerns.

0. ITpuBenute GpopmMyIibl IPSIMOTO M OOpPATHOTO Mpeodpa3oBaHust MermHa.

— O 00 0 O\ L AW IN
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IIpumepsl 32124 111 CAMOCTOSATEJILHOTO PelIeHU s

1. Pemuts 3amauy:

2 2
ai‘:4abj+16z2,t>0,x>0,
ot o0x
u =l—x4 Ou

=0 " 67 "ot

. 2
=2sin x,u =4¢-.
x=0
t=0

2. Pemnts 3agauy:

3. Pemutsh 3agauy:

2
ou _0 ”_26_”+x+2t,0<x<1,t>0,

E_ ox? Ox

u| =e” sin ﬁx,u| =u
t=0 x=1

=0 =1.

4. Pemuts 3a1auy:

2

i”tzu =Au+2xyz,t>0,—0 <x,y,z< 0,
2 2 2 é)u(xayao)

u(x,y,O)zx +y°-2z°, Tzl.

5. Ilonb3ysck MHTErpabHBIM IpeoOpa3oBanueM Jlamnaca pemmTsb 3a1auy:

2
ou _0 l;+u+BCOS x,0<x,y <o,
0y oOx

u(0,y)= Ae™’ —éu(O,y): 0.

’ Ox

6. Haiitn pyHKIIMIO TapMOHUYECKYIO BHYTPH KpyTa C LIEHTPOM B Hayaje KOOPAUHAT paanyca

. 2
=2 TaKylo, uto |,_, =sin3pcos’ .

7. Ionb3ysich MHTETPATBHBIMU TIpeoOpa3oBaHusMU Dyphe C KOHEUHBIMH TpEeiaMU PEIIUTh
3a/1a4y:
0%u 0%u

Y =9a—2+sint,0<x<l,t>0,
t X

[Touck wuHpOpMaLUU JUISI OTBETOB HA BOIPOCHl JJIsI CaMOCTOATENBbHOH paldoThl U
BBITNIOJIHCHMS 3alaHUM B HEKOTOPBIX CIIydasX IMPEAIojaraeT He TOJbKO M3YyYEHUE OCHOBHOMU
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y4eOHOH JUTEepaTypbl, HO W TIPHUBICYCHHE JOMOJHUTEIBHOW JIUTEpaTyphl, a TaKKe
UCTIOJIb30BaHUE PECYPCOB ceTH MHTepHeT.

B ocBoeHMn mUCHMIIIMHBI MHBAJIWIAMU W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsiICHEHNE y4eOHOTO MaTepHaa.

WuauBuayanbHble KOHCYJNBTAIMM IO TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHANBUAYaAIH3alUU O0ydeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM U OOy4arolluMCs HMHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH

BO3MOXHOCTAMU 310POBBAI.

7. MaTrepuaJibHO-TEXHUYECKOE o0ecneveHne Mo JUCUMInae (MoayJai)

IIo Bcem BuaaM y4yeOHOM MAEATENBHOCTH B paMKaxX AUCLUILIMHBI HCHOJIb3YIOTCA
ayJIUTOpUH, KaOWHETHI U 1abopaTopuu, OCHALIICHHbIE 000PYIOBAaHUEM.

Jis  caMoCTOSATENbHOW  paOOThl  OOYYaroOLIMXCA  HPEJYCMOTPEHBl  ITOMELIECHHUS,
YKOMIUIEKTOBAaHHBIE CIICIUAIN3UPOBAHHON MEOEIbI0, OCHAIIIEHHBIE KOMIIBIOTEPHONW TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM J10CTyna B 3JIEKTPOHHYIO
UH(OPMALMOHHO-00pPa30BaTENbHYIO Cpely YHUBEPCHUTETA.

MartepuanbHO-TeXHHYeCKOe o0ecreyeHue AUCIUILIUHBI U
No Bun pabor
OCHAIIIEHHOCTh
1. JlexunoHHbBIE Jlexumonnas ayauTopus, OCHAaIlleHHAas MPE3CHTAMOHHOMN
3aHATUA TEXHUKON (mpoekrop, JKpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM TPOTPAMMHBIM OOecrnedeHueM, a TakxkKe
He0oOxoanMol MeOembIo (H0CKa, CTOIBI, CTYIIBS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [TpakTuueckue Aynuropust ANii  CEMHHAPCKUX 3aHATHHA, YKOMIUIEKTOBAaHHAs
3aHATUS HEO0OXO0IUMOM MeOebIo (mocka, CTOJIBI, CTYJIbS),
IPE3eHTAaLMOHHON TexHukou (aynuropuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JE€MOHCTPAllMOHHBIM  00OpYyZOBaHUEM
(aymuropuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynnoBbie Aynutopus 79 CEMUHApPCKUX  3aHATUW, TPYIIOBBIX U
(MHAMBUAYaTbHBIC) | MHANBUIYaTbHBIX KOHCYJIbTAIHH, YKOMIIJICKTOBaHHEIE
KOHCYJIbTAIlNU HE00X0IUMOM MeOebIo (I0CKa, CTOJIBI, CTYJIbS).
(aymuropuu: 129, 131).
4. Texymui Aynutopusa I8 CEMUHAPCKUX 3aHSITUH, TEKYIIEro KOHTPOJS U
KOHTPOITb, MPOMEKYTOUHON aTTecTalud, YKOMIUIEKTOBaHHas HEOOXOIUMOU
MPOMEXKYTOUHAS MeOenbio (IocKa, CTOJNBI, CTynbs) (aymutopum: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, A512),
KOMITbIOTEPAMHU C JIUIIEH3UOHHBIM IPOrPAMMHBIM O0eCriedeHUEM U
BbIX0/10M B uHTepHET (106, 106a, A301)
5. CamocrosgrenpHas | KaOuuer I CaMOCTOSITEIILHOU paboTHI, OCHAIIIEHHBIN
pabora KOMIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOIKITIOYCHHUS K CETH
«MHTEpHETY, MPOTPaMMO SKPAHHOTO YBEIMYCHHS, 00eCTIeueHHbII
JOCTYIIOM B DJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
Cpelry YyHHUBEpPCUTETa, HEOO0XomuMmol MeOenpio (JIOCKa, CTOJIbI,
CTYJIb).
(Aymutopust 102a, ynTanbpHBIN 3a11).

KommneiorepHas nmoiepxkka yue6Horo nporecca no Hampasienuio 01.03.02 IMpuknagnas
MareMaTuka U MH(opmaTuka o0ecreuynBaeTcsi NpPaKTUUECKH M0 BCeM AUCHMIUIMHAM. DaKynbTeT
KOMITBIOTEPHBIX TEXHOJIOTHM U MPHKJIAJTHOW MATEMATUKHU, OCHAILEH KOMIIBIOTEPHBIMH KJIACCaMH,
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yCTaHOBJIEHA JIOKAlbHAsl CETh, BCE KOMIIBIOTEPHI (PaKysabTeTa MOJKIIOYEHbI K ceTu VHTepHeT.

CrynentaMm JocTynHbl coBpeMeHHble IIOBM, coBpeMeHHOE JIMIEH3MOHHOE IPOrpaMMHOE
obecredeHue.

CTyneHThl U NMpenojaBaTeNd By3a UMEIOT OCTOSIHHBINA TOCTYI K 3JIEKTPOHHOMY KaTajiory
yueOHOI U METOAMYECKON JTUTEPaTypE.
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