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1 Hesn u 3a1a44 M3yYeHUS TUCHTUTIIAHbBI
1.1 Ilesb ocBOEHMSI AUCHUILIMHBI

JlaHHasi TMCUUIUIMHA CTABUT CBOEH 11e/bl0 M3yueHue (yHIaMEHTAIbHBIX OCHOB TEOPHUU
ypaBHEHHMI MaremMaTtudeckod ¢(u3ukum B oObeMe, HEOOXOAMMOM JUIsi OOIIErO pa3BUTHS H
OCBOEHHUSI CMEXHBIX JTUCIUIUIMH (U3UKO-MAaTEMaTHUECKOTO IIMKJa, OBJIAJCHHUE alapaToM
MaTeMaTHYECKOW (PU3MKH U MOATOTOBKY K CO3HATEIBHOMY BOCIIPHATHIO MTPOLEYP MPUKIIATHOTO
aHaJIu3a, OCBOCHUE METOJOB IOCTPOEHUS MATEMAaTHYECKUX MOJIEJEH Ha OCHOBE YpaBHEHUU
MaTeMaTHuecKo ¢u3uku. Llean MUCHUIUIMHBI COOTBETCTBYIOT (POPMHUPYEMBIM KOMIIETECHIIHSIM

OIIK-1, OIIK-3, ITK-2.
1.2 3agaun TUCHUNIHHBI

OcHOBHbIE 3a1a4H JUCLUIUINHBIL:

— YCBOEHHE OCHOBHBIX UJCH, MOHATHI U (aKTOB ypaBHEHHI MaTeMaTUYeCKON (U3UKH,
HEOOXOUMBIX JIJISl PELICHHS TEOPETUYECKUX U MPUKIIATHBIX 337a4 IPUMEHEHUS JUCLIUTIINHBL;

— (popMupOBaHUE HABBIKOB (POPMYIMPOBATH U pEIIATh 3a/1a4l MaTeMaTH4YeCKON (DHU3HKH,
CO3/1aBaTh U UCIOJIb30BAaTh MATEMATUYECKHE MOJIEIH MPOILIECCOB M OOBEKTOB;

— pacliupeHue U yriayOJieHHWEe TEOPEeTUYECKUX 3HAHUM U pa3BUTHE JIOTMYECKOTO
MBIIUICHHS;, IOABEM OOIIETO YPOBHS MaTEMaTHICCKON KYJIBTYPHI;

— popMupOBaHUE TBOPUECKOTO MOAX0/1a K U3YUECHUIO (PU3UUECKUX MIPOIIECCOB.

1.3 MecT0 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuuruimHa «YpaBHEHUST MaTeMaTHYeCKOW (U3MKW» oTHocuTcs K «OO0s3arenbHas
yacTh» brioka 1 «/lucuuniaunsl (Moysin)» y4eOHOro II1aHa.

MecTo Kypca B MOATOTOBKE BBIITYCKHUKA ONPENENISIETCS BBIIAIOMICHCS POIBI0 METOJOB U
uiel ypaBHeHUH MateMaTHyeckod (u3UKU B (POPMHPOBAHUU CIELUAINCTA IO 000 obmacTu
3HaHMUH, CEphE3HO HUCIOJIb3YIOIIEH MaTeMaTUKYy; KpOME TOT0, MHOTHE IUCKpPETHbBIE, "KOHEUHbIe"
MOJIENIM, 3a/laud U aJrOPUTMBI, XapaKTepHble A JAaHHOW CIENUaTbHOCTH, UMEIOT CBOMM
UCTOYHHUKOM, Mpo0oOpa3oM WM NpPEAETbHBIM CIIydyaeM Ty WM HHYI OECKOHEYHOMEPHYIO
CHUTYAIHIO, a TOTOMY TPeOYIOT CBOOOIHOTO BIIAJICHUS MICIMH U TTOAX0IaMH, BEIpAaOOTAaHHBIMH B
mareMaThuecko  ¢wusuke. [laHHbpli Kypc Hambosee TECHO CBsi3aH C  TeopHel
i epeHaIbHbBIX  YPaBHEHUH, TOCKOIBKY OONBIIMHCTBO YPaBHEHUH MaTeMaTHYeCKOM
Gu3uKH CBOAATCA TEM WJIM MHBIM CHOCOOOM K OOBIKHOBEHHBIM JH((depeHInalbHbIM
YPaBHEHUSIM.

Heo6xonnMeiM TpeOOBaHUEM K «BXOJHBIM» 3HAHUSAM, YMEHHUSM U ONBITY AEATEIbHOCTU
00yJaromerocsi Mpyu OCBOCHWU JAHHOW TUCHIUIUIMHBI, TPUOOPETEHHBIM B PE3yJIbTaTe M3YYCHUS
OPEIIECTBYIOUINX TUCHMIUIMH, SBISETCS OCBOGHHUS KYpCOB MAaTe€MaTH4YeCKOro aHalu3a,
anreOpbl M aHAIUTUYECKOM TreomeTpuu U Aud@epeHuuanbHbBIX ypaBHEHUH, B 00beMe,
IPEIYCMOTPEHHOM Il COOTBETCTBYIOIIETO HAIIPABJICHHUS.

1.4 IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHMsl 10 IMCUMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3y/JbTATAMHU 0CBOEeHHS 00pa30BaTeIbHOI MPOrpaMMbl

[IporpamMma ompenenser oOmuil 00beM 3HAHHM, MNO3BOJSAOMUN cHOPMHUpPOBATH Yy
CTyJI€HTa IeJIOCTHOE NpeJCTaBleHne 00 OCHOBHBIX MOJENAX M METoJaX MaTeMaTH4eCcKOn
¢u3uKy, 0OecreynBalOIUX IIMPOKUHA CIEKTp UX MpUMEHEHHH. Bmecte ¢ Tem, u3noxxeHue psnua
paszienoB Kypca HEM30€KHO MMeEeT, B OCHOBHOM, MH(OPMAIMOHHBIA XapakTep. B pesynbrate
W3Y4YECHHs JUCLUIUINHBI CTYICHT JOJDKEH

—3HaTh 3HAYEHHE OCHOBHBIX TEOPEM TEOPUM YpPAaBHEHMH MaTeMaTH4ecKod (U3NKU
(TeopeMbl CYILIECTBOBaHMS M €IWHCTBEHHOCTH pelleHMs 3agady Kollm OCHOBHBIX THIIOB,
HAYaJIbHO-KPAEBbIX 3a/1a4 OCHOBHBIX THUIIOB, TEOPEMBI O HENPEPBHIBHON 3aBUCUMOCTH PEILIECHUS



3agad Komm OT HavanbHBIX JaHHBIX M IapaMETPOB), HPEACTaBIATh CHEUU(UKY 3ajad
pelaeMbIX ¢ IOMOIIbIO YPaBHEHUM MaTeMaTH4ecKoi pu3uku;

— yMETh HaXOAWTh pEILICHUs: OOIMe A OCHOBHBIX THIOB JU(PEpeHIINATBHBIX
YPaBHEHUN C YaCTHBIMU IIPOM3BOJHBIMU BTOpPOro mopsaka, 3amad Komm mius ypaBHEHHH
napaboIMYecKoro M TUnepOOoIMYEcKOro THUIIOB, HAaYaJlbHO-KPAeBBIX 3a7ay Uil ypaBHEHUM
napaboJIMYecKOro M THUIEepOOIMYECKOro THUIOB B OrPaHMYCHHBIX 00JacTAX, BHEIIHUX U
BHYTPCHHUX KpaeBbIX 3aJad Uil YPAaBHEHWMM OJJUIMITHYECKOIO THUIIA, YMEThb JOKa3bIBaThb
U3y4aeMble TEOPEMBI;

— BJIAJICTh OCHOBHBIMHM METOJAMH PEIICHUS HAYaJIbHBIX U KPAEBbIX 3a/1a4 U1 YPABHCHUM
MaTeMaTH4ecKOM (PU3MKHU U ObITh CLIOCOOHBIM MEPEBECTH KOHKPETHYIO NPUKIIAJHYIO 3a/a4y Ha
36K AU PepeHInaNbHBIX ypaBHEHHH C YaCTHBIMH MPOM3BOJHBIMHU MJIM HHTETPAJIbHBIX
YPaBHEHUH U ONPEIEIUTh IIyTH €€ PEIICHMUS.

TpeGoBanust K ypOBHIO OCBOEHHS COJEpPXKAHUS Kypca OINpPENeIIOTCs BBIIIECKAa3aHHBIM,
coJepKaHUe Kypca JOJDKHO OBbITh YCBOGHO HACTOJIBKO TJIyOOKO M OCHOBATEIbHO, 4YTOOBI
o0ecreunTh MOTPEOHOCTH CMEXHBIX KYypCOB, a TAaKXKe€ aKTUBHOE BIIAJICHUE METOJaMu
MaTeMaTHYeCKOW (U3UKH, KOTOPBIE MOTYT BCTPETHTHCSA B JalbHEHIIEH mpakThdeckoil padore
BBIITy CKHHKA.

N3yyenune naHHOW y4yeOHOM IUCLMIUIMHBI HAIpPaBJIIEHO Ha OBJaJ€HHE OOydaroluMCs
CJIEIYIOIIUMH KOMIIETCHIUSMH:

OIIK-1 CnocoGen npuMeHsATh (PYHIAMEHTAJIbHbIC 3HAHMA, NOJY4YeHHble B 00/1acTH
MaTeMaTH4YeCKUX M (MJIH) eCcTeCTBEHHBbIX HAayK, M HCHO0Jb30BaTb HX B
npogecCHOHATIBHOM 1esITeTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3H.3) CnocoOeH mnpuMeHsITh (yHAAMEHTaIbHbIE
3HaHUS, OJyYEHHbIE B 00JIAaCTH MaTeMaTHYeCKUX M (MJIM) €CTECTBEHHBIX HAyK, U
MCIIOJIb30BaTh UX MPH aHAIM3€ MPEIMETHON o0nacTu
HOIIK-1.2 (40.001 A/02.5 3H.2) OTedecTBEHHBI M MEXIyHAPOIHBIN OIBITB B
o0nacTu MaTeMaTHYecKUX M (WJIM) €CTECTBEHHBIX HAayK, U HCIOJb30BaTh UX B
npodeccuoHaIbHOMN e TeTbHOCTH

Ymethb NOIIK-1.4 (06.016 A/30.6 VY.1) Hcmonb3oBaTh CYyIIECTBYIOUIHNE THIIOBHIE
pelIeHus 1 a0I0OHbI PU aHAJTN3€ BXOIHBIX JAHHBIX

Baagers WOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOAEHUN U H3MEpPEHHI,
COCTaBJIEHUE WX OMHMCAaHUI U (OPMYITHPOBKA BHIBOJIOB
NOIIK-1.8 (40.001 A/02.5 Op.2 Tn.) JearensHOCTh, HampaBieHHAsI HA PEIICHUE
3aa4 aHAIMTHYECKOT0 XapakTepa, IMpernojaraloiMx BbIOOp M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHWs 3a/1a4, C HWCIOIB30BaHUEM (yHIAMEHTAIBHBIX
3HaHUH, MOJYYEHHBIX B 00JIACTH MAaTEeMaTHUECKUX U (MJIN) €CTECTBEHHBIX HAYK

OIIK-3 Cnoco0eH npuMeHsITH W MOIMPHUIHPOBATHL MaTeMATHYeCKHe MOJAENH JIsl
peLieHus 3a1a4 B 00J1acTH NPoecCHOHATBHOM NeATeJbHOCTH

3uarp UOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amauu TMPOBOJMUMBIX HCCIICIOBAHUN W
pa3paboTOK, METOJbl MAaTEMAaTUYECKOr0 MOJICIUPOBAHUS JIs PELICHHs 33134 B
obsacTi MpoeCCHOHAIBHON e TETFHOCTH
NOIIK-3.2 (40.001 A/02.5 3n.1) llenn u 3amaunl MPOBOAMMBIX HCCIICIOBAHHIA U
pa3paboToK, METOAbl MAaTEMaTHYECKOrO0 MOJECIUPOBAHUS Ui PEUICHHs 3a1ad B
o0acti npoecCHOHAIBHON eI TeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OTedecTBEHHBIM U MEXKIyHApOIHBIM OMBIT B
COOTBETCTBYIOIIEH  00MacTW  WCCIEAOBAaHHWM, METOAbl  MaTeMaTHYECKOTO



MOJICJIMPOBAaHUS s  pelieHus 3amad B objactu  mpodeccHoHalbHOM
JIESITEIIbHOCTH

Ymerr HOIIK-3.5 (06.016 A/30.6 VY.l) Anamu3upoBaThb BXOJHBIC IaHHBIC, CIOCOOCH

OPUMEHATh ¥ MOAM(DHUIIMPOBATh MaTEMATHYECKHE MOJICTH JJISl PEUICHUS 3a/1a4 B
obnactu npodeccuoHaBHON 1eATeTbHOCTH

NOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsATh MeETOABI  IPOBEIACHHS
AKCIIEPUMEHTOB, MATEMATHUECKOE MOJISITHPOBAHUE JIJIsl PEIICHUS 3a/1a4 B 00JIaCTH
npoeCCUOHATIBHOM eI TETbHOCTH

Baagers MOIIK-3.9 (40.001 A/02.5 Tna.1) IIpoBeneHne SKCIEPUMEHTOB C MCIOJb30BaHUEM

METOJIOB MAaTEeMAaTUYECKOTO MOJICTHPOBAHUS B COOTBETCTBUHU C yYCTAHOBJICHHBIMU
MOJTHOMOYUSIMU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBemeHue HaONIONCHUNA W H3MEPCHUH,
COCTaBJICHME WX ONUCAaHUH U (POPMYIUPOBKA BBIBOJOB, C MPUMEHEHUEM
MaTeMaTUYECKUX MOJEIIECH

HOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) JestenbHOCTD, HapaBlIeHHAs HA PEILICHUE
3aa4 aHATUTHYECKOrO XapakTepa, MpelroiaraloliuxX BBIOOP U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIICHMs 3a7ad Ha OCHOBE METOJIOB MAaTeMAaTHYECKOTO
MO/JICIIMPOBAHUS

IIK-2 Cnoco6eH aKTHBHO Y4YacTBOBATb B HMCCJI€J0BAHUM HOBBIX MAaTeMaTHYECKHX

3HaTh

YMmerh

MojeJjieil B eCTeCTBEHHbBIX HayKax

NIIK-2.1 (06.016 A/30.6 3u.3) IIpenMerHas o0nacTh U METOABI MAaTEMaTUYECKOTO

MOJICTTMPOBAHUS B €CTECTBEHHBIX HAayKaX

UIIK-2.2 (40.001 A/02.5 3n.1) llenu u 3agauu MPOBOJUMBIX HCCIEIOBAaHUN U
pa3pabOTOK B €CTECTBEHHBIX HayKaxX

UIIK-2.3 (40.001 A/02.5 3H.2) OtedecTBEHHBI W MEXIYHAPOIHBIM OMBIT B
WCCJICIOBAaHIH MaTEMaTHIECKUX MOJIEJICH B €CTECTBEHHBIX HAyKax

WIIK-2.4 (40.001 A/02.5 3n.4) Metoasl NpOBENEHUS SKCIEPUMEHTOB U
HaOoIeHui, 00001eHnss U 00paboTku MH(OpPMALUKU B HCCIEAOBAHUHM HOBBIX
MaTeMaTHYECKUX MOJIENIeH B €CTECTBEHHBIX HayKax

UIIK-2.6 (06.016 A/30.6 V.1) Ananu3upoBaTh BXOJHBIE JaHHBIE TIPU MPOBEACHUU

I/ICCJ'IeI[OBaHI/Iﬁ MATEMAaTHYCCKUX MO)ICJ'ICIZ B €CTCCTBCHHLBIX HayKax

Baagers UIIK-2.8 (06.001 D/03.06 Tn.2) IlpoektupoBaHue CTPYKTYp HaHHBIX IIpU

BHUJIOB

pa3paboTke M MPOBEIEHUHM HCCIEIOBAaHMNM HOBBIX MaTEMAaTHYECKUX MOJeIel B
€CTECTBEHHBIX HayKax

NIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOIEHUM M H3MEpPEHHIH,
COCTaBJICHHE UX ONUCAaHUH M (OPMYJIMPOBKA BBHIBOJAOB IpPH IPOBEACHUHU
UCCJIEIOBaHUM MaTeMaTHYeCKUX MOJIENIel B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 Hdp.2 Ta.) HearenbHOCTh, HANpaBICHHAs Ha PEIICHUE
3ajjad aHAJIUTHUYECKOrO XapakTepa, MpPEeIroiararolliux BbIOOp M MHOroodpasue
aKTyaJbHBIX CHOCOOOB pemIeHus 3ajady, pa3pabOTKM HOBBIX MaTeMaTHYECKHX
MoJieliell B €CTECTBEHHBIX HayKaxX

YTBEP>KIACHHBIM YYEOHBIM IJIAHOM.

PesynbraTel 00ydeHHs MO IUCLMIIIMHE JOCTUTAIOTCS B PaMKax OCYIIECTBIEHHS BCEX
KOHTAaKTHOM M CaMOCTOSITEJIbHONH paboThl O0yYalomUMXcsi B COOTBETCTBHH

C



Ko v HanMeHOBaHNE HHIUKATOPA

Pe3ynbraTel 00y4deHHs IO TUCTIUTITIHE

OIIK-1 Cnoco0eH npuMeHsATh PyHAaMEHTAIbHBIC 3HAHUS, TIOJIy4eHHBIE B 00J1aCTH
MaTeMaTU4eCcKuX ¥ (MJIM) eCTECTBEHHBIX HayK, U HCIOJIb30BaTh UX B MPO(ECCHOHATBHOM
JIeATEIbHOCTH

HOIIK-1.1  (06.016 A/30.6 3n3) Cnocoben
NPUMEHSTH (DyHIAMEHTAIbHbIE 3HAHHS, TIOJIyYECHHBIC B
00acTH MaTeMaTHYECKUX WM E€CTECTBEHHBIX HAyK, U
HCIIOJIb30BATh MX MPY aHAIU3E IPEAMETHOM 001acTH
HMOIIK-1.2 (40.001 A/02.5 3u.2) OTe4eCcTBCHHBIA H
MEXIyHAPOIHBIIl ONBIT B B 00JIACTH MaTeMaTHYECKUX
U (WIM) eCTECTBEHHBIX HAayK, M KCIOJB30BaTh HX B
npoeCCHOHATTBHOMN AeITeIbHOCTH

HOIIK-1.4 (06.016 A/30.6 VY.1) HWcnonb3oBath
CYIIECTBYIOIINE THUIIOBBIC PELICHHs U MIAOIOHBI [pPH
aHAaN3¢ BXOIHBIX JAHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn2) IIpoBencHue
HaOJFOJICHUHN U M3MEPCHUI, COCTABIICHUE WX OMTUCAHUI
1 (OPMYJIUPOBKA BHIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [Ip.2) [esATenbHOCTS,
HampaBlicHHAs Ha pEIICHHE 3aJad aHATUTHYECKOTO
xXapakTepa, MPeIoaralouX BEIOOp U MHOrooOpasue
AKTyaIIbHBIX croco00B  peleHus 3ajad, c
HCIIOJIb30BaHUEM (yHIaMeHTaTbHBIX 3HAHUH,
MOJY4YEeHHBIX B OOJACTH MaTeMAaTW4YeCKuX W (WIIH)
€CTECTBEHHBIX HAayK

3HaeT: OCHOBHBIC 33/1a4H, YPaBHEHUS M METOJIbI
MaTeMaTu4eckol (u3ukM; (U3NYECKUN CMBICIT
OCHOBHBIX TMOHATUH M ()aKTOB MaTEeMaTUYECKOMH
(bu3uKy U chepbl BX MTPUMEHEHUS

Ymeer: KOPPEKTHO IOCTaBUTh 3a7ady |
OINpPEAENINUTh KPaeBble YCJIOBMS; aHAJIUTUYECKH U
YUCJICHHO pewiath OCHOBHBIE 3a1a4u
MaTeMaTHYeCKO  (QU3UKM U KOPPEKTHO
MHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YJIbTATHI.

Baaneer: OCHOBHOH TEPMHUHOJIOTHEH u
MOHSITUHHBIM arnrapaTom MaTeMaTHYECKON
(U3UKHA;  OCHOBHBIMH  QHAIUTHYCCKUMH |

YUCJIICHHBIMH METOJAaMHU DPEIICHUS YpaBHEHUM B
YaCTHBIX IIPOU3BOIHBIX

OIIK-3 CriocoOeH NpuMeHSTh U MOAU(UIIPOBATH MATEMATHYECKUE MOJICIN JIJISI PEILICHHS

3aJa4 B obnacTu IIpo

€CCHOHAJIbHOM JIeATEIbHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3amaun
MPOBOIMMBIX HCCIIENOBAaHUN W Pa3pabOTOK, METOIBI
MaTeMaTH-4YeCKOTO MOJEIHUPOBAHUS U PELICHHUsSI
3aj7a4 B 00;1aCTH PO eCCHOHABLHON e TETbHOCTH
HNOIIK-3.2 (40.001 A/02.5 3u.1) llenu wm 3amaun
MPOBOIMMBIX HCCIIENOBAHUN W Pa3pabOTOK, METOIBI
MaTeMaTHYEeCKOTO MOJISIIMPOBAHHS JUIs PEIICHUS 3a1a4
B 001aCTH PO ECCHOHATBHOM AEATEILHOCTH
HNOIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH U
MEXIYHApOIHBIH OTBIT B COOTBETCTBYIOIIEH 00IacTH
HCCIIeJOBAaHMUA, METO/IBI MaTeMaTHIeCKOro
MOJEIUPOBAaHMS JUIA peIIeHHus 337ad B 00NacTH
pOGECCHOHATBHON eI TeTbHOCTH

HOIIK-3.5 (06.016 A/30.6 VY.l) AnanmzupoBaTh

BXOJIHBIE  JaHHBIE, CIIOCOOCH  TNPUMEHATH |
MOIU(HULIMPOBAaTh  MaTeMaTUYECKHE  MOJACNH UL
pemeHus 3amad B oOmacTH  mpodecCHOHATEHON
JEATEIBHOCTH

HOIIK-3.6 (40.001 A/02.5 ¥.3) IIpumMeHATE METOABI
HPOBEICHUS. IKCIIEPUMEHTOB, MAaTEMaTHYecKoe MO—

JEeNMpOBaHWE Ui pelIeHHs 3aJad B OOJAcTH
IpOECCHOHANBHOH eITeTb—HOCTH

HOIIK-3.9 (40.001 A/02.5 Tnl) IIposenenue
HKCHEPUMEHTOB C  WCIIOJB30BaHUEM METO/IOB

MaTEMaTHYECKOTO MOJCIHPOBAHHUS B COOTBETCTBHHU C
YCTaHOBJIEHHBIMH TTOJTHOMOYHUSIMU

HNOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBencHue
HaOJIFOICHUH U M3MEPEHHIA, COCTABICHHE UX OMHMCAHHUM
1 (GOpMyIHpPOBKAa  BBIBOZOB, C  IPHUMEHEHHEM
MaTeMaTHYECKUX MOJIEIIeH

MOIIK-3.11 (40.001 A/02.5 [Ip.2) [esTensHOCTS,
HaIpaBJICHHAS Ha PEIICHUE 33/1a4 aHATUTHIECKOTO
XapakTepa, Mperoiaraliux BEI00p U MHOTOOOpasue
AKTyaJIbHBIX CIIOCOOOB pEIICHUS 3aJa4 Ha OCHOBE
METOJIOB MaTeMaTHIECKOTO MOJICITUPOBAHHS

3naer: MaTeMaTH4eCKHe (bopMyIIHPOBKHU
OCHOBHBIX MTOHATUHI u YTBEPKICHU;
MaTEMaTHYECKUE MOJIETIN OCHOBHBIX ITPHIIOKEHUI
TEOpUH nudepeHIaTbHBIX YpaBHEHUM;
OCHOBHBIE METO/IBI peleHus 3a1a4
MaTeMaTU4eCKO buzuku; OCHOBHBIE
NPUKJIAJHBIE  TAKEThl, HCIOJb3yEMBIE VI
pelieHns ypaBHEHHUI B YaCTHBIX MPOU3BOHBIX.

Ymeer: CTpOUTH NPOCTEHIINE MAaTEMATHYECKHUE
MOJIENIN CTaHJIAPTHBIX (U3NYECKUX MPOILIECCOB;
MepEeBECTU 3aJady Ha S3bIK JU(depeHInaTIbHbIX
YpPaBHEHHH C  YacTHBIMU  IPOM3BOAHBIMU;
HaXOJUTh PELIeHUs: 001ue /ISl OCHOBHBIX TUIIOB
muddepeHMaIbHbBIX YPaBHEHUH C YaCTHBIMHU
MIPOM3BOJHBIMUA BTOpPOTO TMOPSAJKA; BbIOUPATH
METOJbl ~ pEUIeHMs]  IOCTAaBICHHOW  3a/jauu;
COJIEPXKATENbHO HMHTEPIPETUPOBATH PE3YJIbTATHI;
UCIIOJIb30BaTh  JJIEKTPOHHBIE  TEMAaTUYECKUE
pecypchl il yrayOnaeHus 3HaHUW 10 U3ydaeMou
JUCLUIIIIMHE

Bnaneer: HaBblkaMu — pellIeHHUs]  3aJaud U
WHTEpPIpETAllM  pPE3yJIbTaTOB B  TEPMHUHAX
MPUKIAIHON 00JacTH; HAYYHO-METOIUYECKUM
amnmapaToM TEOPUH nuddepeHImaTbHBIX
YpaBHEHHIA; HaBBIKAMU JI0Ka3aTeNbCTBA
OCHOBHBIX YTBEPKIACHHI; HABBIKAMH IOCTPOCHUS
MPOCTEUIIINX MaTE€MaTHYECKHUX MoJieaei
buznyeckux MIPOILIECCOB; METOIaMHU

UCCIICIOBAHMs MofieNiel (DM3MUYECKUX MPOLIECCOB;




Ko v HanMeHOBaHNE HHIUKATOPa

PesynpTaTel 00y4ueHHS IO JUCITUTIIIHE

HaBBIKAMHU HCIOJB30BAHUS MMAKETOB MPUKJIIAJIHBIX
OporpamMM ISl pelieHus 3a/ad4 MaTeMaTHYeCKON
bU3UKH

IIK-2 CniocoOeH aKkTHBHO y4acTBOBATh B MCCIEAOBAaHUU HOBBIX MAaTEMATHUYCCKUX MOJICTIEH B
€CTECTBEHHBIX HayKax

HIIK-2.1 (06.016 A/30.6 3n.3) IlpenmerHas
obnactp " METOJIBI MaTeMaTHIeCKOTro
MOJICTIMPOBAHMUS B €CTECTBEHHBIX HayKax
HIIK-2.2 (40.001 A/02.5 3n.1) lenu u 3amaun
MPOBOJIMMBIX HCCIIEIOBAaHMH M pPa3pabOTOK B
€CTECTBEHHBIX HayKax

HMIIK-2.3 (40.001 A/02.5 3H.2) OTe4ecTBEHHBIH
U MEKAYyHApOI—HBIH ONBIT B HCCICAOBAHUU
MaTe—MaTH4YeCKUX MOJENeH B eCTeCT—BEHHBIX
HayKax

HUIIK-2.4 (40.001 A/02.5 3#4) Meroust
NPOBEICHUS JKCIEPHU—MEHTOB M HAOJIOJICHUH,
0000—1eHnss u 00paboTku uH(OpMAaLUHK B
UCCIIeIOBaHUH HOBBIX MaTe—MaTHYeCKUX
MOJEJIEH B €CTECT—BEHHBIX HAyKax

HIIK-2.6 (06.016 A/30.6 VY.1) AHamu3upoBaTh
BXOJIHbIE JIaHHbIE npu MpOBe-/ICHUN
WCCIIEJIOBAaHUH MaTeMaTW4eCKUX Mojesieil B
€CTECTBEHHBIX HayKax

HIIK-2.8 (06.001 D/03.06 Tn.2)
[IpoexTnpoBanne  CTPYKTyp  AaHHBIX  HpH
pa3paboTke ¥ MPOBEAECHUH HCCIIEA0BaHNI HOBBIX
MaTeMaTHUeCKUX MOJENel B  €CTECTBEHHBIX
HayKax

HIIK-2.10 (40.001 A/02.5 Tn.2) IIpoBenenue
HaONIOZACHUH M W3Me—PEeHHH, COCTaBIeHHE WX
onucaHuii u  (OPMYJIUPOBKA BBIBOJOB IPH
NPOBEICHUHM HCCIENOBAaHUH MaTe—MaTHYECKHX
MOJIEJIEH B €CTECT—BEHHBIX HAyKax

HIIK-2.11 (40.001 A/02.5 [p.2) HdeATensHOCTB,
HarpaBJeHHast Ha peluieHne 3aja4
AQHAJIMTHYECKOTO XapakTepa, IPEAINOoIaratonmx
BBIOOpD M MHOTrooOpasue akTyalbHBIX CIIOCOOOB
penieHust 3ajgad, pa3pabOTKM HOBBIX MaTeMa—
THUYECKHX MOJIeJIEl B €CTECTBEHHBIX HayKax

3Haer: MeETOABl YHCIEHHOIO aHalIn3a, HWMETHh
YEeTKOE IPEJCTABICHUE O BHJAX MAaTEMAaTHUYCCKUX
MOJIeIel, OCHOBAHHBIX HA YMCIIEHHBIX METOLAX, O
Croco0ax MxX MOCTPOCHHM, O YUCIICHHBIX METO/Iax
peaM3anuu MaTeMaTUYeCKUX MOJIENEH; METOIbI
M CIocoObl MOMCKAa HEOOXOoauMoN HMH(oOpMaIuu,
MaTEeMaTHYECKHE Pecypchl OMOIMOTEK U CeTH
HHTepHeT 110 MeTo/IaM MaTeMaTHYECKON (PU3UKH.

Ymeert: pa3pabaTsiBaTh aITOPUTM MPUMEHSEMOTO
METOJla pEeUICHHUs; IPUMEHATh Ha IPAKTHKE

METOJbI YHCIIEHHOTO aHajiu3a; pealu30BaTh
YUCJICHHBIA aJTOPUTM MPOTPAMMHO C TMOMOIIBIO
WHCTPYMEHTAIBHBIX CPEACTB U MPUKIATHBIX
nporpamm; aHAIN3UPOBATh MOJTyYEHHBIC
pE3yJIbTaTHI; M0JIb30BaTHCS CIPaBOYHOMN
MaTeMaTHYECKON JIMTEpaTypoit 1o

MaTeMaTH4ecKol (U3UKEe U COOTBETCTBYIOIIUMU
pecypcamu cetu MHTEpHET

Baaneer: YMEHHEM CaMOCTOSITEIILHO
OCYIIECTBIISATh BBIOOP METOAMKH pEIICHUS U
MOCTPOEHHUS AJITOPUTMAa TOW WM HWHOW 3a/1auu;
HaBBIKAMM J1aBaTh MOJHBI aHAJIU3 PE3yJIbTaTOB
peIIeHus] U OIEHUBATh T'PAHMIIBI MPUMEHUMOCTH
BBIOPAHHOTO METO/a; OCHOBHOM TEPMUHOJOTHEH
W TOHSATUWHBIM aIllapaToOM MaTEMAaTHYECKOU
GU3MKM;  OCHOBHBIMH  aHaJUTHUYECKUMU |
YUCJICHHBIMM METOJaMH PEIICHUS YPAaBHEHUU B
YaCTHBIX MPOU3BOJHBIX; METOJIAaMU M TpUEMaMU
MOJTYYEHUSI U CHCTEeMAaTH3allui 3HaHU B 00JacTH
MaTeMaTH4eCKON pU3uKu

[Iporiecc ocBOEHUST AUCIUIUIMHBI « Y paBHEHHSI MaTeMaTUUeCKONW (DU3UKW» HAMPAaBIICH Ha
MONly4eHUs: HeoOXoauMoro obOwemMa 3HaHWMU, oOTBedaromux TpeboBanusm @OI'OC BO wu
o0OecreunBarOIMX  yCIENIHOe BeACHHE OakajgaBpOM IMPOU3BOJCTBEHHOM H  HAy4YHO-
HCCIIEIOBATENILCKON JEATENIbHOCTH, BIAJeHUE METOIUKON (HOpPMYIHpPOBAaHHS U peEIIeHUs
MPUKIAIHBIX 3a/lad, a TaKXe Ha BBIPAOOTKY yMEHUN NPUMEHSATh Ha MPAKTHKE METOJbI
MPUKJIATHOW MaTeMaTHKU U HHPOPMATHKH.

Pe3ynbrarel 00ydeHUs MO TUCIUILIMHE JTOCTHUTAIOTCS B paMKaxX OCYIIECTBICHUS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOSITENbHOW pabOThl OOydYaromuxcs B COOTBETCTBHH C
YTBEPKICHHBIM YY€OHBIM TITAHOM.

Nuaukaropel  DOCTHKEHUS  KOMIIETEHLUHUW  CUMTAKOTCA
JIOCTH>KCHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0YUCHUSI.

c(OPMHPOBAHHBIMU  TIPH



2. CTpyKTYypAa M cofepKaHue U CUUIITHHBI.
2.1 PacnpenesieHue TPyA0€MKOCTH JUCIHUIJIMHBI IO BUIaM padoT

OO6mast TPYIOEMKOCTh JTUCHUIUIMHBI  COCTaBJIIET 7 3a4eTHBIX eAUHUI, 252
akagemuuecknx yaca. Kypc «YpaBHeHHs] MaTeMaTHUeCKON (PU3UKU» COCTOUT U3 JIEKIIMOHHBIX U
NPAaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETYISIPHONM  MHIUBUAyaTbHOW  paboTOM
npenojaBareiisi co CTYAEHTaMH B IPOLIECCE CaMOCTOSATENbHON paboThl. B koHue 5 cemectpa
MIPOBOJIUTCA 3a4eT, B KOHLE 6 cemecTpa — 3ader, d3k3aMeH. [IporpaMMoil JIUCHUILIUHBI
npeaycMoTpeHbl 34 4acoB JIGKIMOHHBIX, 34 4YacoB MpPAKTUYECKUX 3aHATHH U 4 daca
KOHTPOJIMPYEMOH CaMOCTOSTEIbHON paboThI, a Takke 35,8 4acOB CaMOCTOSITEILHOW pabOTHI B 5
ceMectpe, 32 4YacoB JEKUMOHHBIX, 32 4YacoB IMpakTHueckux 3aHarui u 41,8 yacoB
CaMOCTOSITENbHOM paboThl — B 6 cemecTpe U 35,7 4acoB MOJATOTOBKU K SK3aMEHY.

Bcero Cemectpsl
Bun yuebHoit paboThl 4acoB (uacsr)
5 6
KonTakTHasi padora (Bcero) 170,7 72,2 96,5
B ToMm umncne:
3aHATHS JTEKIIHOHHOI'O TUIIA 82 34 48
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPDI, MPAKTHYCCKUE %2 34 48
3aHATHS)
JlaGopatopHble 3aHATHS — — —
HNnas xonTakTHasi pabdora:
Kontpons camocrositensroit padotsl (KCP) 6 4 2
[Tpomexyrounas arrectarus (MKP) 0,7 0,2 0,5
CamocrosiTesibHasi padoTa (Bcero) 45,6 35,8 9.8
B ToMm uucne:
Kypcogas pabora — — —
[TpopaboTka y4eOHOTo (TEOPETUYECKOT0) MaTepraia 20 20 —
[ToaroroBka K TeKy1eMy KOHTPOIIIO 25,6 15,8 9,8
[Toaroroska K 3k3aMeHy 35,7 — 35,7
O0mas TpyAoeMKoOCTh yac. 252 108 144
B TOM YHCJIe KOHTaAKTHasi 174,7 7.2 98,5
pa6ora
3ad4. ej] 7 3 4

2.2 Conep:xkanme IMCUMILIMHBI:

Pacrnipenenennie BuaoB yueOHON pabOThI U UX TPYAOEMKOCTH I10 pa3ziesiaM TUCIUILINHBI.
Pa3nensl nucuuIuIMHbI, H3y4aeMble B 5 CEMECTPE.

KomnmuecTBo yacoB
AynuTtopHas BneaynutopHas
Ne HaumenoBanue pasnenoB YAUTOP YAUTOP
Bcero pabora pabora
J I3 CPC
[MocraHoBKa 1 KTaccupUKaIys 337249
1 TACCHpHIALIAA 324 32 10 14 8
MaTeMaTHYCCKOH (DU3HKH
YpaBHeHHS TUTIEPOOTUIECKOTO THTIA.
2 0 50 18 16 14
CHOBHBIE 33/I1a4¥ U METOJBI HX PEIICHUS




KonnuecTtBo 9acos
Ne HaumenoBanue pasnenoB AyRMTOpHAA Breayuropras
Bcero pabota pabota
JI 13 CPC
3 BapI/IaHI/IOHHI)IC METOAbI B MAaTEMATHYCCKOU 18 4 4 12
¢usnke
4 O0630p HPOiiIEHHOr0 MaTepraa 1 mpuem 38 ) B 1.8
3adera
Kontpoins camoctostensHoi padotsr (KCP) 4 - - -
[Ipomexyrounas arrectarus (MKP) 0,2 - - -
Hroro: 108 34 34 358
Pa3nensl nucuumuvzel, H3y4aeMble B 6 cemecTpe.
6 cemecTp
KonunuecTBo yacos
Ne A OpHa Buea OpHas
HaumenoBanue pasnenos Bceer yAHTOPHa HeayTopH
pasznena o pabota pabota
JI I13 CPC
YpaBHeHUs NapabOIMYECKOTro TUTIA.
1 OCHOBHBIE 33JT1aYN U METOIBI HX 32 16 16 —
peleHust
YpaBHEHMS MIIMITUYECKOTO TUIIA.
2 |OcHoBHbIE 331auu. Teopus 48 22 24 —
NOTEHIMAIa
[IpumeHeHne nHTErpanbHbBIX
3 |mpeoOpa3zoBaHMii K PELICHHUIO 3a/1a4 16 10 6 —
MaTeMaTH4eCKON (pU3UKH
0O0630p npoiiIeHHOro MaTepuana u
4 b Tpona P 9,8 - 2 9.8
IIPUEM 3aueTa
Hroro no pasaenam JUCHUILUIAHBL 105,8 48 48 9,8
KonTpoas camoctositensHoi pabotsl (KCP) 2
ITpomesxytounas atrecrarus (MKP) 0,5
[TonroroBka kK MpOMeKyTOUHOMY KOHTpoito | 35,7
Hroro:TpynoemMmkocTs 144

[Tpumeuanue: JI — nexuuu, [13 — npaktuueckue 3ansatusi, CPC — camocrosTenbHas padbora
cryaenta, KCP — koHTpoinpyemas caMmocTosiTelbHas padora.

2.3 ConepxaHue pa3aesioB IMCHUIIIHUHbBI:

Cwmectp 5
Ne HanmvenoBanue Coneprcanue pasiena dopMa TeKyIero
pasznena KOHTPOJIS
1 2 3 4

[TocranoBka u [Ipeamer u 3agaun MaTeMaTuuecKon hU3HKeE, €e KoHntposnbHas
Kknaccudukanus MECTO B €CTECTBO3HAHUH. BBIBOJT OCHOBHBIX ypaB-  |pabota (1), ompoc

1. |3amau HEeHMI MaTeMaTudeckol pusnuku. Havanbabie n 0 pe3yJibTaraM
MaTeMaTH4ecKol  |rpaHuuHble ycioBus. [locTaHoBKa 3a1a4. 3a1aua BBITIOJTHEHUST
bu3uku Komm. Teopema KoBanesckoii. KoppekTHOCTH 110- JIOMaIIHUX U




Ne HaunmenoBanue Conepxanue paszena ®opMa TeKy1ero
pazzena KOHTPOJIS
1 2 3 4
CTaHOBKH 3aJ1a4 MaTemMaruueckoit pusuku. [Ipumep CaMOCTO-
Anamapa. [TonsTie 0000IIEHHBIX pelIeHUH 3a1a4 SITEJIbHBIX PaboT
MaTeMaTH4ecKoi ¢pu3uku u npocrpancrsa Cobo-
nesa. [IpuHuun cynepno3uuuu AJis JMHEHHBIX 3a-
nad Marematuueckor ¢pusuku. Kimaccudukarms
YPaBHEHUH BTOPOIO MOPSIAKA, JUHEHHBIX OTHOCH-
TEJNBHO CTApUIMX IPOU3BOJHBIX. XapaKTEPUCTUKH.
[IpuBeneHre ypaBHEHUN K KAHOHUYECKOMY BH]TY.
YpaBHeHust 3agava Ko 115t BomHOBOrO ypaBHenusi. Dopmyna | KontponbHas
rurepbonmueckoro |/amambepa. CyniecTBoBaHue, €IMHCTBEHHOCTD, yc- |paboTa (2), orpoc
tuna. OCHOBHbIE  |TOHYHMBOCTH pemieHusi. O0o0meHHoe pemenue. Pe- | mo pesynpratam
3a/1a4d ¥ METOJBl  [I€HUWE 3a7a4 Ha nonynpsMon. @opmyisl ITyaccona BBIIIOJIHCHUS
UX pelleHus u Kupxroda. KoppekTHOCTh MOCTaHOBKH 33/1a4u JIOMalll. ¥ CaMOCT.
Ko 151 BostHOBOTO ypaBHeHus. 3agada Komm pabot
) JUISl HEOJTHOPOJHOTO YPaBHEHHMSI.
' Kpaesbie 3a1aum AJ1s1 BOJIHOBOrO ypaBHeHus. Dop-
MyJbl ['puna. TeopeMbl eIMHCTBEHHOCTH, YCTOM-
yuBocTu. 3anaya ltypma—JInysunnsa. Meron pas-
nenenus nepemeHHbIX (Dypoe). Teopemsl cymiecT-
BOBaHus. Pelienrie HEOJHOPOJHBIX 33]1a4 METOI0M
®ypoe. Gynkuu beccens. 3agaya o koneGaHNM
KpYyTa0i MeMOpaHBbI.
Bapuanuonnsie OcHOBHbIE OHATHS BapHAIIMOHHOTO UCYUCIICHUS: Omnpoc
METO/IbI B IIOCTAaHOBKA 3aJ1a4y, ypaBHeHue Dilnepa-Jlarpanka
3 MaTeMaTH4eckord  [DKcTpeMymbl pyHKIIMOHAIOB. Bapuanus QyHkim-
" |dusuke oHasa. BapruanmoHHsle 3a1a4u B MaTEMAaTHYECKOM
¢u3uke. BapuanuonHas 3a1a4a Juisi UHTErpaia
SHEPIUH.
Cemectp 6
Ne HanmeHnoBanue Comepicanme paszena ®opMa TeKyIero
paszena KOHTPOJIS
1 2 3 4
VYpaBHeHMs HauansHo-KpaeBele 3a1a4u 11 YPAaBHEHUS TEIUIO- KoHnTponsHas
napabonuueckoro |mpoBoAHOCTH. [IpuHunn Mmakcumyma. Metrox ®ypoe padora,
Tuna. OCHOBHBIE  |pElIEHUs KPaeBbIX 3a7a4. TeopeMsl euH- OIIPOC I10
3a/1a4d U METOJIbl  |CTBEHHOCTH, yCTOMYMBOCTU. CyIllecCTBOBaHHUE pe- pe3yabpTaraM
1. |ux pemeHus menus. 3anada Ko 11 ypaBHEHUs TEIIONPO- BBIITOJIHEHUS
BOAHOCTH. TeopeMbl €TMHCTBEHHOCTH, YCTOMYH- JIOMall. ¥ CaMOCT.
BocTH. dyHIaMeHTalIbHOE perienue. MuTerpan pabot
[Tyaccona. o-bynkums Jupaka. 3agaun Ha
nonynpsimoii. Meron dyukmuii ['puna.
VYpaBHeHus OO6mue cBoiicTBa rapMOHMYECKHUX (QYHKITUI. KouTponsnas
ammunTrdeckoro  |IIpuHIMn Makcumyma 11 rapMOHHUYECKHUX pabota
tuna. OcHoBHble  |pyHKumid. Oneparop Jlamnnaca B KpUBOJIMHEHHBIX
2. |3amaun. Teopus koopauHaTax. DyHaaMeHTanbHOE pEeLEHUE

IIOoTCHIIMaIa

ypaBHeHus Jlamnaca (B mpocTpaHCTBe, Ha
mockocTH). Kpaesble 3aiaun 11 ypaBHEHUM
Jlannaca u [lyaccona. TeopeMbl € IMHCTBEHHOCTH.
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HaunmenoBanue dopma TEeKyIIEero
No Conepxanue pa3aena
pazznena KOHTPOJIS

1 2 3 4

Oyukiuu ['puna 3apaun Qupuxie. UHTerpanbHbie
ypaBHeHus1. Teopus norenuuana. CBeneHue
KpaeBbIX 33J1a4 K UHTErPajIbHbIM YPAaBHEHUSIM.
CymectBoBanue pemieHus. Meroa pasaeneHus
MIEPEeMEHHBIX PellIeHUs] KPaeBbIX 3a7a4 B
MPOCTEHIIINX 00TaACTSX.

[Ipumenenune [IpeobpazoBanue Jlamnaca. [IpeobpazoBanus Oypwe Ompoc no
MHTErpabHbIX (9KCTIOHEHIIMANIBHOE, SiN-, COS- MPe0Opa30BaHUA, pesyabTaraM
3 npeoOpa3oBanuii K |KoHeuHbIe. [IpeoOpa3zoBanus beccens, Memuna. BBIIIOJIHEHUS
" |pewienuto 3an1au  |[Ipumepsl npUMEHEHUS HHTETPATbHBIX JIOMall. ¥ CaMOCT.
MaTeMaTU4eCKOll  |mpeoOpa3oBaHMi K PEIICHUIO 3a/1a4 pabot
bu3uKI MaTeMaTHueCKON (U3HKH.

2.3.1 3auaTHA JeKIIHOHHOI'0 THIIA

Cemectp 5

Pazgen 1. Ilpenmer u 3amaum maremaTuyeckod (u3Mke, ee MECTO B €CTECTBO3HAHUU.
BbIBOZT OCHOBHBIX ypaBHEHHMI MareMaTHuecKod (u3uku. HadanbHble W TpaHUYHBIC YCIOBHUS
(2 4.). IlocranoBka 3amau. 3agaua Kommu. Teopema KoaneBckoii. KoppekTHOCTh mOCTaHOBKU
3amad Matematndeckoi ¢usuku. [Ipumep Anmamapa (2 4.). IloHsTHE OOOONIEHHBIX pEIICHHHA
3aJa4 MaremMaTuyeckod ¢u3uku U npoctpaHcTBa CoboneBa. [IpuHIMI cynepno3uuuu Juis
JUHEWHBIX 3ama4 maTemaTudeckoil ¢usuku (2 4.). Knaccudukamuss ypaBHEHUN BTOPOTO
NOpsIIKA, JTMHEWHBIX OTHOCHUTEIBHO CTapIIMX IPOU3BOJAHBIX. XapakTepucTuku. IIpuBenenune
YpaBHEHUH K KAHOHUYECKOMY BUAY (4 4.).

Pazgen 2. 3agaua Komm ans  BonmHoBoro ypaBHeHus. ®opmyna JlamamOGepa.
CymiecTBOBaHUE, €IMHCTBEHHOCTb, YCTOMYMBOCTh pemieHus (2 4.). O00OIieHHOe pelieHue
3agaua Komm s HeogHOpoAHOTO ypaBHeHHs (2 4.). Pemenue 3agay Ha momynpsiMoit (2 4.).
®opmynsl Ilyaccona u Kupxroga (2 4.). KoppektHocTs mnoctanoBku 3amaun Komm ans
BOJIHOBOT'O YpaBHEHUS (2 4.).

KpaeBbie 3amaum juisi BonHOBoro ypaBHeHus. Popmynsl ['puna (2 u.). Teopemsl
€IMHCTBEHHOCTH, ycToWunBocTH. 3anava [lrypma—JluyBumns (2 4.). Meton pasaeneHus
nepemeHHbIX (Dypbe) (2 u.). Teopemsl cymiecTBoBaHus. PerieHne HEOJHOPOIHBIX 3ajad
metonoM Dypee (2 u.). Oynkun beccens. 3agaya o konebaHuM Kpyrinoil MemOpans! (2 4.).

Pasnen 3. OcCHOBHBIE NOHATHS BAapUALMOHHOTO MCYMCIICHMS: IIOCTAHOBKA 33J]1a4M,
ypaBHeHHe Oinepa-Jlarpanxa. OxkctpeMyMbl (QyHKIMoHaNoB. Bapuanus ¢yHkunonana (2 d.).
Bapuannonnbsie 3agaun B martemaTudeckoil (usuke. BapmanwonHas 3amaya it MHTETpayia
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HavanmbHO-KkpaeBble 3aJauM I ypaBHEHUS TEIUIONPOBOAHOCTH. [IpmHImn
Makcumyma (2 4.). Meton @ypbe pemieHust KpaeBbx 3aaa4 (4 4.). TeopeMbl eAMHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemenus (2 4.). 3agaya Komwm 11 ypaBHeHHS
TEIUIONPOBOAHOCTU. Teopembl €IWHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIaMeHTalbHOE
pemenne. Wurerpan Ilyaccona. O-pynkums [upaka (2 4.). 3agausm Ha TOJYIPSMOM.
Pacnpoctpanenue kpaeBoro pexxuma. Meron ¢pyukuwmii ['puna (4 4.).

Pasgen 2. Omnepartop Jlamnmaca B KpPUBOJMHEWHBIX KoopAuHaTax. DPyHAaAMEHTAIbHOE
pemienue ypaBHeHHs Jlarmaca (B MpOCTpaHCTBE, HAa IJIOCKOCTH) (2 4.). OOmme cBoiicTBa
rapMoHnueckux QpyHkiui. [IpuHun Makcumyma a1 rapmMoHndeckux ¢yHknui (2 4.). Kpaesbie
3ajaun Juis ypaBHenuil Jlammaca u Ilyaccona. Teopembl equHCTBEHHOCTH (2 4.). DyHKIUHU
I'puna 3amaum Jlupuxine m Heiimana, ux cBoiictBa. (2 4.). Iloctpoenue ¢ynkuuu I'puna
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BHYTpeHHEH 1 BHemHe# 3anay Jupuxie ms mapa (2 4.). Crnenctsust u3z ¢hopmyasl [lyaccona (2
4.). [Torennman o6bema u ero cBoiicta (2 4.). [loBepXHOCTHBIE MOTSHIIMAIBI U UX CBOKCTBA (2
4.). aterpanbubie ypaBHeHus (2 4.). CBeeHNe KpaeBbIX 3a7au K MHTETPAbHBIM YPaBHEHUSIM.
CymectBoBaHue pemieHus.(2 4.). Meroa paszeneHusi NEPEMEHHBIX PEIICHUs KPAaeBbIX 3ajay B
npocTtermux obaacTsax (2 4.).

Pa3nen 3. [IpeoOpazosanne Jlamaca (2 4.). [IpeoOpazoBanus Pypbe (IKCIIOHCHIIUATBHOE,
sin-, cos- mpeobOpazoBaHus, kKoHeuHble (4 4.). IlpeoOpaszoBanms beccens, Memmna (2 4.).
[Tpumepsl pUMEHEHUsT MHTETPaIbHBIX MPEOOpa3oBaHUN K PEIICHUIO 3a/a4 MaTeMaTHYeCKON
buzuku (2 4.).

2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA

1. bBynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7ay Mo MaTeMaTUYeCKOi
¢busuke; 2. EBnokumoB A.A., [1aBnoBa A.B., Py6moB C.E. YpaBHenust MaremMatuueckoi pU3MUKH.
Metonuueckue ykazanus; 3. Anrynun K.K. Meronsl marematnueckoit ¢usuku; [laBnosa A.B.,
Py6uos C.E., CmupHoBa A.B. [IpumeHeHre UHTETrpalIbHbIX MpeoOpa30BaHUll K PEIICHUIO 3aa4
JUTsl ypaBHEHUI B YACTHBIX ITPOU3BOIHBIX. MeTOANYECKHE YKa3aHUSI.

Cemectp 5

Pa3znen 1. YpaBHEeHMsI B YaCTHBIX MPOU3BOJIHBIX, MOPSIOK, JUHEHHOCTh, OJTHOPOIHOCTb,
npuMepsl. BBIBOJ ypaBHEHHUSI MajbIX MONEPEYHBIX KONEOAHWM CTPYHBI M MajbIX MPOJOJIBHBIX
KoJIeOaHUHN CTEPI)KHS, MHTETPAIBHBIN 3aKOH COXpAaHEHUS KOJIMYECTBA JBHXKCHH. HadanbHble U
rpaHuuHble ycioBud. [loctaHoBKa 3aaau.

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

BpiBOL ypaBHEHUs TEIUIONPOBOJHOCTH, WHTEIPAJbHBI 3aKOH COXPAHEHUs SHEPIUU.
BeiBog ypaBHeHus nu¢¢y3ur, HWHTETpalIbHBI 3aKOH COXpaHEHHs KOJIMYECTBA BEILECTBA.
Hauanbsubie u rpannussie ycnoBus. [loctaHoBka 3amad. BeIBoJ ypaBHEHHI TMAPOJAMHAMHUKA H
aKyCTUKHU. YPaBHEHMS YCTaHOBUBILMXCSA ITporieccoB. [’ pannunble ycioBusd. IloctaHoBKa 3aaay.

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

Knaccudpukanusa ypaBHeHMM 2-ro mopsiika MHOTHUX HepeMeHHbIX. Kiaccudukanus
YPaBHEHHH 2-TrO MOpsiAKa € JBYMS HE3aBUCUMBIMH IIEPEMEHHBIMH, XapaKTEPUCTUYECKOE
ypaBHEHHUE U XapakTepucTuku. [IpuBeneHne ypaBHeHUH ¢ 1ByMsI HE3aBUCHMbBIMH IIEPEMEHHBIMU
K KaHOHMYECKOMY BuUAY (YpaBHEHHUS C TOCTOSHHbBIMH Kod(p¢unmenrtamu). IIpuBenenue
YpaBHEHUH C JBYMs HE3aBUCHUMBIMU IE€PEMEHHBIMH K KaHOHMYECKOMY BUAY (ypaBHEHHUS C
nepeMeHHbIMH K03 dunmenramu). IlpuBenenue ypaBHEHMH ¢ JIByMs HE3aBHCHUMBIMU
MEPEMEHHBIMH K MPOCTEHIIEMY BHULY

24-27 (1, rnama 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, rmara 1), 7,9, 14-25 (2)

Paznea 2. Metos xapakTepUCTUK pellleHUs] ypaBHEHUH runepbonnyeckoro tumna. Pemenne
3agaun Komm ais ogHOMepHOro BojaHOBOro ypaBHeHus. @opmyna lanamOepa. Pemenue 3anau
Ha TMOJynpsIMOM [IJII OZHOMEPHOTIO BOJIHOBOrO ypaBHeHMs. Pemienne 3amaun Komm st
yYpaBHEHHsI TUTIEPOOJIMUYECKOTO TUIA B MPOCTPAHCTBE M Ha TutockocTH. @opmynsl [lyaccona u
Kupxroda. Merog ®@ypre pereHnst KpaeBbIX 3a/1a4 i1 ypaBHEHUN TUIEPOOTHIECKOTo THIIA.

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, rnaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnaBa 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rnaBa 2).

Pa3znea 3. Bapuaunonssie 3a1auu.
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848,850,853, 851,854,855 (3).

Cemectp 6

Pa3znen 1. Pemenne HavanbHO-KpaeBbIX 3ajad JJig YpaBHEHHUM MapaOoIMuecKoro THIA.
Meton ®ypre. Meton @ypbe pelieHnss HEOJHOPOAHBIX 3a/1a4 JJI YPaBHEHUM MapadoIMuecKoro
tuna. Pemenue 3agaun Komm i ypaBaenus teronposogHoctu. @opmyina Ilyaccona.

30, 33, 34,35 (1, rmaBa 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, rmasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnaBa 3).
Pa3nen 2. T'apmonnueckue pynkuuu. OCHOBHBIC CBOMCTBA. PerieHne KpaeBbIX 3a1a4 s

ypaBHeHus Jlamaca B npocreimumx obnactsax. Merong @ypre. Meton @ypre pelieHus KpaeBbIX
3aza4 Juis ypaBHeHus [lyaccoHa B Kpyre U KoJbLE.

14 (a—n), 15 (1 rnasa 4), 13 (6—¢), 17-19 (1 rnaBa 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1

rinaBa 4)

Pa3nen 3. [IpeoOpazoBanue Jlammaca, [IpeodpazoBanue @ypbe (IKCIIOHSHIIMATBLHOE). SiNn-,
cos-mipeoOpazoBanusi Oypbe Ha MOTYNPsAMOU, KOHEUHBIC TIpeoOpa3oBanus Dypre.

180,182 (1 rnasa 2), 88,89 (1 rmaga 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  W3y4eHHMH  JAUCHUIUIMHBI MOTYT IPHUMEHSTHCS  DJIEKTPOHHOE  OOydeHHe,
JMCTaHIIMOHHBIC 00pa3oBaTeNbHbIC TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHSA

VY4eOHbII maH He NpeAycMaTpuBaeT JIadOpaTOPHBIX 3aHATUH 1O JAUCHUILUINHE
«YpaBHEHHUsI MAaTeMaTH4eCKON (PU3HUKIY.

2.3.4 IIpumepHasi TeMaTHKA KYpPCOBBIX padoT (IPOEKTOB)

VY4eOHbIil TIaH HE MpegycMaTpuBaeT KYypCOBBIX padOT MO AMCLUIUIMHE «YPaBHEHUS B
YaCTHBIX ITPOU3BOIHBIXY.

2.4 TlepeueHb yueOHO-METOAUYECKOT0 0OOecneYeH U /1JIs1 CAMOCTOSITeILHOI pPadoThI
00y4aroIUXCcH M0 JUCUMUIIJIMHE

Hepequb y‘le6HO-MCTO,Z[I/I‘-IeCKOFO obecrnieueHUs JUCITUITIIIMHBI I10

Ne Bung CPC BBITIOJTHEHUIO CAMOCTOSITEIbHON PabOThI
1 2 3
1 |ITogroroBka k|l. YpaBHeHUs MaTeMaTuueckoil (U3UKHU (3IEKTPOHHBINA pecypc, cpeaa
TEKyILEeMY MoysbHOro o0yuenus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroauyeckue yKazaHusi 10 OpraHU3aldd U BBIIOJHEHUIO

CaMOCTOSITENIbHOM PalOoThI, YTBEpXKJAECHHbIE Ha 3acedaHuH Kadeapbl
MaTEeMAaTHYECKOTO  MOJACIUPOBaHUS  (aKyJIbTeTa  KOMITBIOTEPHBIX
TexHosoruii W mnpuknagHod wmarematuku DPIBOY BO «KyoI'Vy,
nporokos Ne 10 ot 30.03.2018

2 |IIpopaboTtka 1. Anryana K.K. Metonsr Matematndeckoil ¢msuku. M.: Jlupekr-Menua,
MaTepuana 2014. 123 c. [OnexkTpoHHBIi  pecypc]. - Pexum  gocryna:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckuit M.M. Jlekuuu 1mo ypaBHEHUSIM MaTeMaTHUECKOH (PHU3HKH.
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http://moodle.kubsu.ru/
http://biblioclub.ru/index.php?page=book&id=240552

CII6.: Jlamp, 2016. 164 c. [DaexTpoHHBIH pecypc]. - Pexmm pgocryma:
https://e.lanbook.com/book/72982.

3. Omeitauk O.A. Jlexmun 00 ypaBHEHHUSX C YaCTHBIMHU MPOU3BOIHBIMA. M.:
Wzn-Bo "JlaGopatopusi 3nanuii", 2015. 263 c. [DnekTpoHHBIH pecypc]. —
Pexwum nmoctymna: https://e.lanbook.com/book/70703.

4. TIlerposckuit N.I'. Jlekum 00 ypaBHEHUSX C YaCTHBIMHU IPOU3BOTHBIMH.
M.: ®uszmariur, 2009. 404 c. [Onexrponnslii pecypc]. - Pexwnm moctyma:
https://e.lanbook.com/book/59551.

5. HWneun A.M. YpaBuenus matematudeckoil gpusuku M.: DUSMATIIUT,
2009. 192 c¢. [OnmexktpoHHBIA  pecypc]. - Pexum  pmoctyma:
https://e.lanbook.com/book/2181

6. Tuxonor A.H., A.A. Camapckuii. YpaBHEHUsI MaTeMaTHUCCKON (PpHU3UKH.
M.: U3n-s80o MI'Y, 2004. 798 c.

VY4eOHO-METOIUYECKUE MaTepHalbl ISl CaMOCTOSTENbHON paboThl OOyYaromMXcs W3
YHCiIa HHBAIK/IOB U JIUL C OTPAaHMYEHHBIMHM BO3MOKHOCTAMU 370poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUist UL ¢ HapyIIEHUSIMH 3pEHUS:

— B II€4aTHOM (popme yBeTMUEHHBIM HIPUDTOM,

— B )OpMeE 3JEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMU CiyXa:

— B IIe4aTHOH ¢opme,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

JUist M1 ¢ HapyLIeHUIMHU OTIOPHO-JIBUTaTEJILHOTO allapara:

— B 1e4atHo# ¢opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeuyeHb MOXET OBbITh KOHKPETU3MpPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
00yYaromXxcsl.

2.5 CamocTosiTe/IbHOE H3yYeHHe Pa31e/0B JUCHUTINHBI

Lenbto camocTosTENbHONM paboThl sABISETCA YriyOleHune 3HaHUM, NOJTY4YEHHBIX B
pe3yJbTaTe ayIMTOPHBIX 3aHATHI, BBIpa0OTKA HaBBIKOB MHMBHUyalbHON PabOThI, 3aKpEIICeHUE
HaBBIKOB, C(DOPMHPOBAHHBIX BO BPEMsI PAKTUYECKUX 3aHITHH.

CopepxaHve TPUBEIEHHOW OCHOBHOW M JOINOJHUTENBHON JIMTEpaTyphl IO3BOJSET
OXBaTUTh HIMPOKUN KPYT 3a]a4 ¥ METOJI0OB MaTeMaTUYeCKON (PU3UKH.

Cemectp 5

Paznen 1. IlocraHoBka 3amgau MareMatudeckoil ¢usuku. HekoppekTHble 3aaauu;
Knaccugukanus ypaBHEHHMH B YacCTHBIX MPOM3BOJHBIX BTOpOro mnopsjaka. KaHoHumdeckue
¢dopMmbl. ConpsiKeHHBIE ONIEPATOPHI.

JIutepatypa [O 1-3, [ 1].

Pa3znen 2. 3amaua ¢ gaHHBIMU Ha XapakTepucTukax (3agada ['ypca). CyiiecTBoBaHHE U
€AMHCTBEHHOCTh pEIIECHUs 33Jaud C JaHHBIMM Ha XapakTepucTukax; Merox Pumana;
Crneuunanbable GyHKIMU MaTeMaTuueckoil ¢pusuku. Kiaccuyeckue opToroHagbHbIE MOJMHOMBI.
VYpasuenue beccens u nuauHIpUYeckre QyHKIHH.

Jluteparypa [O 1-3, 11 9].

Pa3gen 3. OcHOBHBbIC TOHATUS BapUALMOHHOTO UCUYHMCICHUS ((DYHKIIMOHAJ, JIMHEHHbIE U
KBaJpaTUuHble  (QYHKIIMOHANIBI, JKCTpeMyMbl  (yHKIMoHana); [Ipocreiimme  3amauun
BapUAIlMOHHOTO UCUMCIIEHUS (331a4a 0 OpaXuCTOXpOHE, U30NIEpUMETPUIECKast 3a1a4a).

Jluteparypa [O 1-3, 19, 10]

Cemectp 6
Pa3nean 1. 3agaun, npuBOIAIIME K YPABHEHHUAM MapadoIMuecKoro Tuma. JlonosrHuTebHbIE
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yCIIOBUSL M TOCTaHOBKAa KpaeBbIX 3aJady Juisd ypaBHEHUU mapabonuyeckoro tumna. [IpenenbHbie
ciydan; OyHKIUS UCTOYHHUKA JIJIsl YPaBHEHUS MapaboIMIecKoro THIA.
Juteparypa [O 1-4, [1 1, 9, 10].

Pa3nen 2. YpaBHeHnue ['enpbMronbiia B HEOTPAaHHUCHHOW OOJACTH. YCIIOBUS U3TYUYCHUS;
OCHOBHBIE TOHATHSI TEOPUHM WHTErpajbHbIX ypaBHeHUH; [lomuHomer Jlexxannpa. Chepudeckue
(mapossie) pynkun. Meron @ypbe peleHns BHyTpeHHeH 3aiaun lupuxiie as mapa.

Jluteparypa [O 1, [1 9, 10].

Pasnen 3 Knaccuueckue mHTerpanbHble IpeoOpazoBanus (Pypre, Xankens, MesinHa,
Jlanmaca, KonrtapoBuua—JleGeneBa, Memnepa—Poka). HMHTEerpansubie mnpeoOpa3oBaHMs
0000MIEHHBIX (PYHKITHIA.

Jureparypa [ 1,7, 9].

3. O0pa3oBaresibHbIC TEXHOJIOTHHU

B coorBerctBun ¢ TtpeboBanusmMu PI'OC B mporpamMma AUCHMILIMHBL «YpaBHEHUS
MaTeMaTHYECKOW (PM3UKMU» MpelyCMaTPpUBAET UCIOJIB30BAHNE B YUEOHOM IPOLIECCE PA3TUIHBIX
00pa30BaTeNbHBIX TEXHOJIOTUI: 4YTEHHWE JEeKUMH C HCHOJIb30BAHUEM MYJIbTUMEIUIHBIX
TEXHOJIOTHI; METOJ MaJIBIX TPYIII, pa300p MPaKTHUECKUX 3ajad.

KomnbroTepHble TEXHOJIOTMH HPEOCTABISAIOT CPEACTBAa PA3HOIUIAHOBOI'O OTOOpaXKEHMS
QITOPUTMOB U JIEMOHCTPALIMOHHOT'O MaTepuania.

[Momxox pa3bopa KOHKPETHBIX CUTYAIHid ITMPOKO UCIOIB3YETCsl KaK MPEToaaBaTesieM, TaK
u OakajmaBpaMd BO BpeMs JIEKUMI M aHanu3a pe3yJjbTaTOB CAMOCTOSTEIbHOM pPaboOThl. ITO
00yCJIOBIIEHO TEM, YTO B IPOLECCE MOJECINPOBAHUS HYaCTO BCTPEUAIOTCA 3alauH, AJIsI KOTOPBIX
€/IMHBIX TIOJIX0/I0B He cylecTByeT. [IpH rcciae10BaHNN U PELIEeHNH KaXJ10i KOHKPETHOM 3a/1aun
UMeeTcs, KaK IpaBHJIO, HECKOIBKO METOI0B, a 3TO TpedyeT pa3dopa M OLEHKH IEeJIoH
COBOKYIHOCTH KOHKPETHBIX CUTYaIUi.

ITpu 00y4eHuH NCTIONB3YIOTCS CIIEAYIOIIKE 00pa30BaTEIIbHbIE TEXHOIOTUU:

— TexHomoruss KOMMYHHKATHBHOTO OOydeHHMsl — HampaBieHa Ha (OpPMHUpPOBAHHE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTHU CTY/IE€HTOB, KOTOpasi sBIseTcsl 6a30BOM, HEOOXOIMMOM AJist
a/IanTallMd K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOU KOMMYHHKAIUH.

— Texnonorus pasHOypoBHEBOro (nu¢p@depeHIupoOBaHHOT0) O0y4YeHUs — NpeAronaraer
OCYIIIECTBIICHHE TI03HABATEIILHOW NEATENILHOCTH CTYACHTOB C YYETOM WX WHAWBHIYaIbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH M MHTEPECOB, MOOUIPSAsS MX PEaIU30BbIBaTH CBOM TBOPYECKHUN
noteHuuan. Co3laHue M HCIOJIb30BAHME JUArHOCTUYECKHUX TECTOB SIBISIETCS HEOThEeMJIEMOMN
YaCThIO TaHHOW TEXHOJIOTUH.

— Texnonorus MomyiabHOrOo OOyuYeHHs — IMpelycMaTpuBaeT JelieHHe COJep KaHus
JUCLUUIUIMHBL Ha JOCTaTOYHO aBTOHOMHBIE pa3fenbl (MOAYJIM), UHTETPUPOBAHHbBIE B OOLIMIA
KypC.

— HudopmanmonHo-kommyHukamonnsle  texnonorun (MKT) - pacmupstor pamku
00pa30BaTeNLHOTO MpOIlecca, MOBBIMIAs €ro MPAKTUYECKYI0 HalpaBIEHHOCTh, CHOCOOCTBYIOT
WHTCHCU(UKAIIMA CaMOCTOSTEIIEHOW pabOThl ydYallMXCsl W TOBBIINICHUIO TI03HABATEILHOU
AKTHBHOCTH.

— VIHTepHeT-TeXHOJIOTMUM — TMPENOCTABISIOT LIMPOKHE BO3MOXKHOCTH JJISi  TIOMCKa
uHpOpMaNnH, pa3padOTKA HAYIHBIX IPOSKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIA.

— TexHonorus MHAUBUAyaTU3alMH OOYYCHHS — IOMOTAaeT PEalIM30BBIBATH JUYHOCTHO-
OPUECHTHUPOBAHHBI TOJXOJM, YYHUTHIBas HMHIMBUAyaJIbHBIE OCOOCHHOCTH U TOTPEOHOCTH
yyarmxcs.

— IlpoekTHas TEXHOJOIMs — OpPUEHTHPOBAHA Ha MOJEIUPOBAHME COLUAIBLHOTO
B3aUMOJICHCTBHS yYaIIMXCS C LENbI0 PEIICHHUs 3aJaud, KOTOpas OIpeNesseTcsl B paMKax
npodeCCHOHATBLHON MOATOTOBKH, BBIACTSS Ty UM UHYIO IPEIMETHYIO 00JIaCTb.
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— TexHonorus oOydeHHs] B COTPYTHHUYECTBE — pPEaTM3yeT HICK B3aWMHOTO OOydYeHWUS,
OCYIICCTBIISII KaK WHAWNBUAYAIbHYIO, TaK W KOJUIGKTHBHYIO OTBETCTBEHHOCTh 3a pPEIICHUE
y4eOHBIX 3a/ad.

— TexHoNOTHS Pa3BUTUS KPUTHUYECKOTO MBIINUICHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JHMYHOCTH, CHOCOOHOW KPHUTHYECKH OTHOCUTHCS K WHQPOpPMAIMU, YMEHHIO
0TOMpaTh HMHOOPMAIIHIO IS PEICHHS TOCTABICHHOW 33/1a4u.

KomMmruiekcHOe HCIONIb30BaHHE B yU4E€OHOM MPOIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHMA
CTHUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYalbHYI0 aKTHBHOCTb, DPa3BHBAIOT II03HABATEIILHBIC
MPOLIECCHI, CIIOCOOCTBYIOT (DOPMHUPOBAHHMIO KOMIIETEHIIMHM, KOTOPBIMH JIOJDKEH 00Ja1aTh
OyAylIHii CIICIIUAIIHCT.

OcHOBHBIE BUJIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIFOYAIOT B CEOS:

— paboTta B MaibIX rpynmnax (KOMaHe) - COBMECTHAs ACATEIbHOCTh CTYJCHTOB B TPYIIIE
MOJI PYKOBOJICTBOM JIUCpa, HAllpaBJICHHAs Ha peIIeHHe OoOImed 3agadd MyTEéM TBOPYECKOTO
CJIOKEHUS PE3yJIbTaTOB HHIMBHIyaJIbHONW PabOThI WICHOB KOMAH/IbI C JICJICHUEM ITOJITHOMOYHN U
OTBETCTBCHHOCTH;

— aHAJIM3 KOHKPETHBIX CUTYallMd - aHAJIU3 PEAbHBIX MPOOJEMHBIX CUTYAIlUH, MMEBIIUX
MECTO B COOTBETCTBYIOIICH 00JIACTH MPO(ECCHOHATBLHOW JEATEeIPHOCTH, U TMOWCK BapHAHTOB
JYYIIUX PEUICHUN;

— Ppa3BHUTHE KPUTHUYECKOTO MBIIUICHUS — 00pa3oBaTeibHAasl NESITEIbHOCTh, HAIPABJICHHAS
Ha pa3BUTHE y CTYICHTOB Pa3yMHOTro, pe(dICKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBIIBUHYTh
HOBBIC UJICH U YBUJICTh HOBBIC BO3MOXKHOCTH.

[Momxom pa3dopa KOHKPETHBIX 3aqad M CUTYalldii I[IMPOKO WCIIOJIB3YETCS Kak
npernoiaBaTesieM, TaK W CTYJACHTAMH BO BpeMsl JICKIIHi, JJAOOpAaTOPHBIX 3aHATHH W aHAJIN3a
pe3yJabTaTOB CAMOCTOSITEBLHOM paboThl. DTO OOYCIOBIEHO TEM, YTO MPH HCCICIOBAHUU H
peIIeHNN KaKIO0M KOHKPETHOM 3aJaud MMEeTCs, KaK MPaBHJIO, HECKOIbKO METOJIOB, a 3TO
TpebyeT pa30opa 1 OIEHKHU LIeTT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

Oomee
Bt samsirist Hcnonb3yemble MHTEpaKTUBHBIE 00pa30BaTEIbHBIC COIIHECTEO
TEXHOJIOTHH
JacoB
Cemectp Craitn-nexiuu. OOCyXIeHHE CIOKHBIX
T 1 BOIIPOCOB: Y paBHEHUS TUIIEPOOITUIECKOTO 2
tumna. OCHOBHBIE 3a/1a4l U METOJIbI UX
pelIeHus
[TpakTudeckue 3aHSITUS B pexuMax
5 113 2 | B3aMMOJEHCTBUS «IPEMOJABaTeNb — CTYJICHT)» 8
U «CTYJEHT — CTyIeHT» (pa3zaen 1)
Crnaiig-nexiuu. O0CyXICHHUE CII0KHBIX
1 1 BOIpocoB: [ [pMeHeHne nHTerpagbHbIX 10
npeoOpa3oBaHM K PEIICHUIO 3a7a9
6 MaTeMaTH4eCcKO pu3uku
[IpakTUueckue 3aHATUS B pEKUMAX
I13 2 B3aUMOJICUCTBUS «IIPENIOIABATEIb — CTYACHT» 10
U «CTYJEHT — cTyAeHT» (pa3zaen 1)
Hroro 36

Lens ntekyuu — 0030p METOIOB TMOCTPOCHHUSI MaTeMaTUYECKHX MoJeliel Ha OCHOBE
YpaBHEHHH B YaCTHBIX MPOM3BOJAHBIX, 3HAKOMCTBO C TMpoOJeMaMH U  ammapaToM
MaTreMaTtndeckor Gpu3nku. Ha JeKknusax cTyeHThl oJyqaroT 001ee mpeacTaBIeHUe O MOaX01ax
¥ METOJ[aX UCCIICIOBAHMSI U PEIICHUS 33]]a4 MaTEMaTHIeCKON (DHU3HUKH.

Lenb npaxmuueckoco 3anamus — HAYYUThb NPUMEHATh TEOPETUUYECKUE 3HAHUS TIPU
PEIICHUH U UCCIIEJOBAHNN KOHKPETHBIX 3a/1a4.
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Tembl, 3amaHusi U BOMPOCHI JIJISI CAMOCTOSITENBHOW PabOThI MPU3BAaHBI CPOPMHPOBATH
HABBIKM TIOMCKAa WH(OpPMAIMK, YMEHUS CaMOCTOSITEIBHO PACIIUPATh W YIIIyOJIATH 3HAHHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHA.

[Moxxom pa3dopa KOHKPETHBIX CHTYaIlMil IMIMPOKO HCIOJIB3YeTCS KaK MPENo/iaBaTesieM,
TaK ¥ CTyJICHTAMH TIPU TIPOBEJICHUH aHAJIN3a PE3yJIbTAaTOB CAMOCTOSTEILHON paOOTHI.

JUis M1l ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsI MPEIyCMOTPEHA OpPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

J1Jis1 TATT C HApYIIICHUSIME 3PCHHUS:

— B TIEYaTHOH (hopMe yBETMICHHBIM MIPUPTOM,

— B (hopMe SIEKTPOHHOTO JOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B [IEYATHOU opme,

— B hopMe DIIEKTPOHHOTO TIOKYMEHTA.

J1J1s TUTT ¢ HApYTIIEHUSIMU OTIOPHO-JIBUTATEIILHOTO aIapara:

— B IIe4aTHOH ¢opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlnist U1 ¢ OrpaHUYEHHBIME BO3MOKHOCTSIMH 3JIOPOBbsI MIPEIYCMOTPEHA OpraHU3allHsI
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHUCHMOCTH OT KOHTHHICHTA
00yYarommxcsl.

4. OueHoOYHbIE U METOANYECKHE MATEPHAJIbI

4.1 OueHoyHble CpeaCTBA IS TeKYLIero KOHTPOJIA  yCIeBaeMOCTH M
NMPOMEKYTOUYHOI aTTeCTANNU

OneHouHbIe CpeAcTBa IMpeIHAa3HAueHBl i KOHTPOJNS M OIEHKH 00pa3oBaTeNbHBIX
JOCTYIKEHUH OO0YyJaromMXcs, OCBOMBIIMX MPOrpaMMy Y4YeOHOH JHCIHILIUHBI «YpaBHEHUS
MaTeMaTHYeCKON (PUBUKH.

OreHOYHBIC CPEJICTBA BKIIOYAIOT KOHTPOJIBHBIC MAaTCPUANTBI JIJIS MIPOBEJACHUS TEKYIIEro
KOHTPOJIs B (hOpMe KOHTPOJIBHBIX padOT, 3a4ETHHIX 33/IaHUN U MPOMEKYTOYHOIH aTTecTAllMU B
dbopMe 3aaHM K 3a4€Ty, BOITPOCOB K IK3aMEHY M MTPUMEPOB K3aMEHAIIMOHHBIX 3a]1a4.

OneHouyHbIE CpeCcTBAa TUCIHUIUIMHBI COCTOUT W3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
MPUMEPHBIC BapHAHTHI CAMOCTOSITSIIBHBIX 3aJaHWi, 33a7a4 ¥ BOMPOCOB) U IMPOMEKYTOTHOU
aTTecTanuu (3ayeTa M SK3aMeHa).

B kauecTBe OIGHOYHBIX CpPEICTB, HCIIOJB3YEMbIX IS TEKYIIEro KOHTPOJIS
yCIEeBaeMOCTH, TpeJyIaraeTcsi mepevyeHb BOMPOCOB MO pasjienaM, KOTOpble MpopabaThIBAIOTCS B
MpoIlecCe OCBOCHHS Kypca, a TaKKe BapUaHThl KOHTPOJBHBIX pPa0oT. JlaHHBIM mepeueHb
OXBaThIBAaCT BCE OCHOBHBIC pa3Jelbl Kypca, BKIIOYAs 3HAHHS, IOJydaeMble BO BpeMs
CaMOCTOSITENILHOM pabOTHI.

ATTtecranus 1Mo y4eOHON AUCIUIUITMHE MPOBOAMUTCS B BUJE 3a4ueTa (5 ceMecTp) 3aueTra u
sKk3ameHa (6 cemecTp). DK3aMEHAIIMOHHBIM OHMIIET COAEPKHUT JBAa TEOPETUYECKUX BOMpOca U
3agaqy. CTyJIeHT TOTOBHT OTBETHI HA OWJIET B MUCHbMEHHOW (hOpMe B TEUCHHE YCTAHOBICHHOTO
BpeMeHu. [lanee sk3aMeH npoTekaeT B popme codeceoBaHusl.

CTpyKTypa OLEHOUYHBIX CPEICTB /ISl TEKYLIel U IPOMEeKYTOYHOM aTTecTaluu

HanMeHoBaHME OIICHOYHOTO CPECTBA
Ne Kon u HaumeHnoBaHue
PesynbraTsl 00yueHust N IIpomexyTouHas
n/n HHUKAaTOpa Texymuii KOHTPOIIb
aTTecTalus

OIIK-1 CriocobeH mpuMeHsITh (hyHIaMeHTAIbHbBIE 3HAHUS, TIOydYeHHBIE B 00JIaCTH MaTEeMaTHIECKUX U (WITN)
€CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh HX B MPOPECCHOHATIBHON eI TeIbHOCTH

HOIIK-1.1 (06.016 A/30.6 | Bnaneer OCHOBHOM
1 3H.3) CnocobeH MPUMEHSTh | TEPMHUHONOTHEN M MOHATUHHBIM | 3aueTHbIC 3a1aHUs Bormpoc Ha 3x3amene 1-32
(yHIaMEHTaJIbHbIC 3HAHMS, | anmnapaTtoM MaTeMaTH4YeCKOH
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IOJIYy4YCHHBIC B obactu
Mar€MaTH4Y€CKUX W  €CTC-

CTBEHHBIX HayK, i
UCIIOJIb30BATh nx pu
aHaM3e MIpEeIMETHON
001acTu

¢bmuKn

HOIIK-1.2 (40.001 A/02.5
30.2) OTEYeCTBCHHBIH U
MEXIYHApPOJIHBIH OIMBIT B B
00JTacCTH MaTeMaTU4eCKUX M
(W) eCTECTBEHHBIX HAyK, U

3Haer OCHOBHBIC 3ajga4u,

ypaBHEHHS " METO/IbI
MaTeMaTUYeCKOW  (U3uKH;
¢busnueckuit CMBICIT

OCHOBHBIX HOHSATHH U (baKTOB

3auyeTHbIC 3aaHNUS.
Omnpoc 1o pazmenam
1-3 (5 cemecTp), 1-3

Bompock! Ha 3k3amMeHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
V.1 Hcnons3oBarhb
CYIIECTBYIOIIE  THIIOBBIC
pemieHnss W [Ia0JIOHBI TIPU
QHAJIM3€ BXO/IHBIX JaHHBIX

YMeeT KOppeKTHO MOCTaBUTh
3agauy u OTIpEJIeNIUTh
KpaeBbIC YCIIOBUA

HCII0JIb30BaTh ux B o (6 CeMech)
MpodeccHOHATbHOI MaTeMaTHIecKol (m3uku u
JEATENBHOCTH cdepbl X MPUMEHEHUS

Kontp. 2,3 (5

cemectp), 1-3 (6
CEMECTp), 3aYETHbIE
3aganud. Onpoc no
pasgenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bompocsl Ha 3k3aMeHe
8-13, 15, 19-21, 25,
28-31

HOIIK-1.7 (40.001 A/02.5
Tn.2) IIpoBenenue
HaONMIONCHUH W W3MEpPEHHH,
COCTABJICHUE MX ONMCAaHUU U
(hopMyHpOBKa BEIBOJIOB

Vmeer AHAJIUTHYCCKN u
YUCJICHHO pellaTb OCHOBHBLIC

3a7auu MaTeMaTHYCCKOU
¢busuku u KOPPEKTHO
HHTEPIPETUPOBATH

TIOJIYYUCHHBIC PE3YJIbTAThI

Kontp. 1 (5
CEMECTp), OTPOC TIO
BbIBOZY OCHOBHBIX
YpaBHEHUU U
NOCTaHOBKaM Xajay

Bomnpoc Ha 3x3aMeHe
3-5,9, 12, 20,21, 27

HOIIK-1.8 (40.001 A/02.5

Op.2) JlesITeNnbHOCTD,
HAMpaBlICHHAs HAa pelIeHHe
3ama4q AHATUTHIECKOTO
xapakrepa,

MpeIIoIaraoluX BEIOOp U
MHOTo00pa3sie akTyaJbHBIX
Croco0oB pelreHus 3aaad, ¢
HCHOJIb30BaHUEM
(byHIaMEHTaNbHBIX 3HAHUH,
MONTy4eHHBIX B 00JacTu
MaTeMaTH4eCKuX © (VM)
€CTECTBEHHBIX HayK

3HaeT OCHOBHBIE AHAJMTHIECKHUE
W YHUCIEHHBIE METOJBI PEIICHHS
YpaBHEHUH B YaCTHBIX
TIPOU3BO/THBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIIPOCHI IO paszaenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bonpoc Ha sk3ameHe 9—
22,25-31

OIIK-3 CriocobeH npuMeHsTh 1 MOANGHUIINPOBATH MATEMATHY

€CKNEC MOJICIN JJIs peIe

npo(eCCUOHANBHOM AEITEIBHOCTH

HHSA 3a1a4 B 00J1aCcTH

HOIIK-3.1 (06.016 A/30.6

3u.3)Lemm U 3aJauu
IPOBOANUMBIX HCCHC}IOB&HHP’I
U pa3paboToK, METO/IbI
MAaTEeMaTU4YCCKOI O
MOJIETUPOBAHUSI TUTST
pelieHust 3aja4 B 00MacTu
poheCCHOHATBHON
JeATENLHOCTH

YMeeT nepeBecTH 3ajady Ha
S3BIK AN PepeHIINATBHBIX
YpaBHEHMH C  YacCTHBIMH
MIPOM3BO/HBIMY;  BBIOMpATh
METO/bl DEIICHHS II0CTaB-
JICHHOM 3a1a4n

Kontp. 1 (5 cemectp)

BOI'[pOC Ha DK3aMCHE
3-5,9, 12,2021, 27,
IIOCTAHOBKA
3K3aM€HaHHOHHOﬁ
3a1a4u U
HUHTEpHpETAIUA
peleHust

HOIIK-3.2 (40.001 A/02.5
3u.1) Ilemn w  3amaum
MPOBOIMMBIX HCCIICIOBAHUI

3HaeT MOJEIM OCHOBHBIX
NIPWIOKEHUI Teopuu  ud-
(epeHIMANbHBIX YPaBHEHHH;

Bompoc Ha sx3ameHe
3-5,9, 12, 20,21, 27,

HNOIIK-3.3 (40.001 A/02.5
3H.2) OTCuecTBEHHBIH H
MEXIYHApOAHBIIl OMBIT B
COOTBETCTBYIOIEH 00JIACTH
WCCIICIOBaHHH, METOIBI
MaTeMaTHYECKOTO

JJICKTPOHHBIE TEMaTHYECKHE
pecypcsl Uil yriIyOseHus
3HAHUH o n3ydaeMoin
JMCLIUILIMHE; 3HaeT
MaTeMaTHYeCcKHe MOJENHN

3aveTHbIC 3aAaHMS.
Omnpoc no paszzaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

U pa3paboTOK,  MeToAsl | YMEET CTPOHMTH IPOCTEUINHNE MMOCTaHOBKA
MaTeMaTHIECKOTO MareMaTH4eCKHe mozenu | Kontp. 1 (5 cemecTp) | sK3aMeHAIMOHHON
MOJACIMPOBAHUS A | cTaHAapTHBIX (bnmqecm/lx 3aJ1auyu U
pemeHns 3ajad BvO6HaCT” MPOIIECCOB,  COJEPIKATEITHHO HMHTepIpeTanus
npoeccroHabHOR HHTEPIPETHPOBATH pelIenus
JACATCIIBHOCTH p 63y TBTATHI

Ymeer HCTIOJNIb30BATh

BOI'[pOCI)I Ha DK3aMCHEC
1,2,32
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MOJCITUPOBAHMA WL | OCHOBHBIX HpI/IJIO)KeHI/If/i
pelienus 3axad B 00JacTH Teopuu audpepeHInanTbHbIX
npodeccHoHaNbHOM ypaBHEeHHIA
JACATCIIBHOCTH
HOIIK-3.5 (06.016 A/30.6
V.1 Amnanu3upoBarb
BXOJHBIC [AHHBIE, CIIOCOGeH | YMECT BBIOMPATh  METO/BI
NpUMEHATh M Moaudu- pemer-m nocrasnenHoi | Kontp. 1 (5 cemectp) Bompocs! sk3amena 3—
9 | umpoBath MareMaTHHYecKHe | 3aJauM; conepkatensHo | Ompoc no paszaeny 1 5 2
MOJIeNu NSl PeIleHus 3a7a4 | MHTePIPETUPOBATH (5 cemectp) ’
B 06nacTH | pesynTaTHL
npodeccHoHaNbHOM
JACATCIIBHOCTH
Brnaneer naBeikamu pemienus | Kontp. 1 (5 cemectp) | Bompocs! ax3amena 3—
3aaud U uHTepmpertanuu | Ompoc no pazgeny 1 | 5,22
HOIK-3.6 (40.001 A/02.5 | pesynpratos B TepmuHax | (5 cemectp),
V.3) Ilpumenate  meTonbl NPUKIATHOM obnactu; | pasmenam 1,2 (6
VPOBCIICHILT SKCTICPHMCHTOB, HAYYHO-METOIMYECKUM  aIl- | ceMecTp)
10 | maTemaruueckoe  MOIENH-
poBaHMe JUIs pelnenns sagay | LpaTOM - TCOpHH ILI/I(I)(I)S-
B obmactH  mpodeccu- | PEHIMAIBHBIX  YPaBHEHHH;
OHAJIbHOU IeATeIbHOCTH HaBBIKaMH HOCTPOCHHUA
MaTeMaTH4YeCKUX  Mojelei
(U3HYECKUX NPOLIECCOB
HOIIK-3.9 (40.001 A/02.5 Komntp. 1 (5 cemectp) | Bompoc Ha sx3amMeHe
Tn.1) IpoBenenue skcme- 3-5,9,12,20,21, 27,
PHMEHTOB ¢ | Bmaneer wMertojmamu mucciie- T0CTaHOBKA
1] | MCTIOMBOBAMMEM — METOXOB JOBaHUS Mojened Qusmyec- 9K3aMEHALMOHHOM
MaATEMaTU4YCCKOI O
MOJCTTHPOBAHHS B cooTBer- | <AX IPOLECCOB 3afatu 1
CTBUU C YCTaHOBJICHHBIMU HHTepHp CTalms
HOJHOMOYHSIMH peLICHNA
HOIIK-3.10 (40.001 A/02.5 KOHTp. 1 (5 CeMeCTp) BOHpOC Ha 5K3aMCHEC
Tn.2) ITpoBenenue 3-5,9,12,20,21, 27,
HaOJIOEHNIt U U3MepeHuii, | YMeer coJiep>KaTeIbHO ITIOCTAHOBKA
12 | cocraBneHue UX ONMHCAHUI U | WHTEPIIPETHPOBATH 5K3aMEHAIIHOHHON
(opMynMpoBKa BBIBOLOB, C | pe3yIILTATH, 3aJ1a4u U
IIPUMCHCHHEM . HHTEPIIpETaLs
MaATEeMaTH4YECKUX MOACIICHU peHIeHI/ISI
HOIIK-3.11 (40.001 A/02.5 Kowntp.3 (5 cemectp) Bompoc Ha 3Kk3ameHe 9—
Op.2) JlesaTensHOCTD, Kontp 1-3 (6 cemectp), | 22,25-32
HanpaBlieHHas Ha pemenpe | SHACT  OCHOBHBIE  METOMBI | onnocyr mo pasmenam 2-
3aj1a4 aHanuthyeckoro | PCLICHMA 3aZa4 MAaTEMaTU— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, YeCKOU (1)I/IBI/IKI/I; OCHOBHBIC CeMeCTp)
13 | mpeamonararomux BeICOp W | TPUKJIIATHBIE TTaKeTHI,
MHOT0O0pasHe aKTyalbHBIX | MCMONB3yeMble [JIs pelIeHHs
croco0oB penreHus 3a1a4 Ha ypaBHEHHit B YaCTHBIX
OCHOBC METOI0B HpOI/IBBOHHBIX
MaTeMaTU4ICCKOro
MOIEIINPOBAHUA
[1K-3 CriocoOeH akTHBHO y4acTBOBATH B HCCIISIOBAaHUH HOBBIX MaTEMAaTHYECKUX MOJIENIeH B €CTECTBEHHBIX HayKax
Bnaneer ocHoBHOIt Tepmu- | Konrtp. 1 (5 Bomnpocsl Ha 5k3aMeHe,
HOJIOTHEH W TOHATHHHBIM | CEMECTp), ONPOC IO 3-7,14, 18,23
anmapaToM MaTeMaTHYeCKOH | MOJeIsMm,
MIIK-2.1 (06.016 A/30.6 (bM3WKN; OCHOBHBIMU aHANM- | OMUCHIBAEMBIM
3n.3) [IpeamerHas obmacTs n
THYECKUMH ¥ YHUCICHHBIMHU | ypaBHEHUSIMU B
14 | MeTompl  MaTEeMaTHYECKOTO
MONIETHPOBAHTS s MGTOJfaMI/I pelieHnsT ypaB- | YaCTHBIX
€CTECTBEHHBIX HAYKa HEHHH B YaCTHBIX MPOU3- | MPOU3BOIHBIX
BOJHBIX; yMeeT  paspa-
0aThIBaTh AITOPUTM IPUME-
HSIEMOT'0 METO/1a PELICHUS
MIIK-2.2 (40.001 A/02.5 | 3naer meroabl uuciaennoro | Kowrp. 1 (5 cemectp) | Bomnpoc Ha sk3amene
3u.1) Ienm wu  3ajgaum | @HaaM3a,  HMMETh  4YETKOE 3-5,9,12,20,21, 27,
15 | npoBomMMBIX HCClENOBaHUN | MPEACTABICHHE O  BUAAX MOCTaHOBKA K3aMEHa-
u paspaboTok B | MareMaTHYeCKUX  MOJICIIEH, IIMOHHOM 3aJ1a4M 1 UH-
CCTCCTBCHHBIX HayKa OCHOBAHHBIX Ha YHCJIEHHBIX TEpHIPETALNS PELICHUS
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MeTodaxXx, O CIocobax Hux
MIOCTPOEHUM, O YHCJIEHHBIX
MeTozax peanu3anuu
MaTeMaTHYECKHX MoJielel

WIK-2.3 (40.001 A/02.5 | YMeeT IONB30BATBCS CIpa- | 3a4CTHBIC 3aJaHMs. Bompock! Ha 3k3amMeHe
3m.2) OredecTBeHHEHT 1 | BOYHOM MaTtemaTuueckoi | Ompoc no pasaenam 1,2,32
16 MEKIyHapoOOHBIH  omelT B | JUTEepaTypoil mo wmarema- | 1-3 (5 cemectp), 1-3
UCCIICIOBAHUN TUYECKOU ¢usuke u | (6 cemectp)
MaTeMaTH4YCCKUX Moaeneﬁ B COOTBeTCTByIOH_[I/IMI/I pecyp_
€CTCCTBCHHBIX HayKa CaMH CETU I/IHTepHeT
Ymeer TIPUMEHSTh Ha | Kontp. 1 (5 cemectp) | Bompocs! sx3amena 3—
UMK-2.4 (40001 A/02.5 | TPAKTHKe Meronsl | Ompoc mo pazgeny 1 | 5,22
31.4) Metoapl mpoBexenns | TACICHHOTO anaimmsa; | (5 cemectp),
5KCIIEPUMEHTOB u | peanm3oBaTh YUCIICHHBIN | pasnenam 1,2 (6
17 HaOMoeHUH, 06001IeHns U | AITOPUTM  IPOTPAMMHO  C | CEMECTp)
0o0paboTku MHGOPMAIUU B | [IOMOILLIBLIO
HCCIIEI0BaHNN HOBBIX | PHCTPYMEHTAJIbHBIX CpPEICTB
MATEMaTHYCCKUX MOJCIICU B u HpI/IKJIaz[HLIX HporpaMM;
CCTCCTBCHHDIX HayKa AQHAJIM3UPOBATh MOJYyUYEHHBIE
pe3yJIbTaThl
Bnageer MeTOoJIaMu u | Kontp. 1 (5 cemectp) | Bompocsr sx3amena 3—
gli[K-Zﬁ (0A6'016 A/30.6 pyeMaMu  IOJy4YeHus U 5,22
1) HAIM3MpOBATE cUCTEMaTH3alliyl 3HAHUH B
BXOJHBIC JAHHBIC npu .
18 . | obmactu MaTeMaTHYECKOH
MpOBECACHUN HCCICAOBaHUN
MATEMAaTHYCCKUX MOZ[CJ'Iei/‘I B ¢)H3HKH’ yMeeT
€CTECTBEHHBIX HAyKax AHAIM3UPOBATh IOJYUECHHbIE
pe3yJIbTaThl
Bnageer ymenuem camocto- | Kontp. 1-3 (5 | Bompoc Ha sk3amMeHe
ATEIHHO OCYIIECTBISITH BBI- | cemectp), 1-3 (6 | 3-5,11, 12,
MIIK-2.8 (06.001 D/03.06 0Op METOJIWKHU pelIeHus U | CeMEeCTp) 15,16,19,25, 28, 29
Tr2) TIpoextuposatue | pocrpoennst anropurma Toii
CTPYKTYp  J@HHBIX  IIpHU o .
WM MHOM 3aJ]aud; HAaBbIKaMU
19 | paspaboTke u TpOBEACHUH 2
- Hopox | AABATh  TOJNHBIA  aHAIHM3
MaTemaTHdyeckux Mmozenei B | PE3YJABTATOB  DCIICHAA M
€CTECTBEHHBIX HayKax OLCHUBATL I'DAHMIBL IIPUME-
HUMOCTH BBIOPAaHHOTO
MeToa
MIIK-2.10 (40.001 A/02.5 | JImeer ueTkoe mpejcTaB- Borpoc Ha 3K3aMeHe
Tﬂéz) . HPOBeﬂeHHf JIEHME O BHMIAX MaTeMaTu- 3-5,9, 12, 20,21, 27,
HAOIMOACHUN M MSMCPCHUM, | yoopyy  Momenell, OCHOBaH- [OCTAHOBKA
COCTaBJICHUEC HMX OIIMCAHUU U o
20 HBIX Ha YHCIEHHBIX MeTonax, | Koutp. 1 (5 cemecTp) | sK3aMeHAIMOHHON
(hopMyIHpPOBKa BBIBOZOB IIPU 6 "
npoeneHnn  Hecneopanmii | © CMOC00aX MX MOCTpoeHHH, 3a/1a4u U
MaTeMaTHueckux Moxeneil B | ©  METOAAX  pealusaluu HHTEepIpeTanus
€CTECTBEHHBIX HayKax MaTEMATHYCCKUX Moﬂeﬂeﬁ peeHus
Brnaneer ocHOBHOH Tepmu-
HUIIK-2.11 (40.001 A/02.5 | HONOrMe M TMOHATHUIHBIM
Ap.2) JesATeNBHOCTD, | anmapaToM MaTeMaTHYECKOU
HaNpaBlICHHasd Ha PEIICHUE | dy3uku; OCHOBHBIMH aHAJIH-
3a7a9  AHAMATHYECKOTO Xa- | oivacion b guonepem Kontp.3 (5 cemectp)
pakrepa, IpeanoJaraonux Kontp 1-3 (6 cemectp),
METO/IaMU pEeUIeHHs] ypaBHe- Bompoc Ha sk3amene 9—
21 | BeiOOp u  MHOroobGpasue " OTPOCHI MO pazjenam 2-
HUH B 4YacTHBIX IPOU3- 22,25-31
aKTyaJIbHBIX cnoco0oB 3 (5 cemectp) u 1-3 (6
pelenns 3anau, paspaGorku | BOAHBIX; METONaMH 1 | cemectp)
HOBBIX MaremaTHyeckux | [IPUEMaMu  IOJYy4YCHHUA U
Mozeneil B  eCTECTBEHHBIX | CHCTEMATH3allMU 3HAHWH B
HayKax obmacTu MaTeMaTHIECKOMH
(uznkn
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CooTBeTcTBHE KOMIIETEHIUI, POPMUPYEMBIX IPH U3YYEHUU TUCHHUILUIMHBI, U BUI0B
3aHATHH

Ilepeuens

Bunrwl 3anstuit

@OpMBI KOHTPOJIA

KOMIICTEHIINI 1T

JIa0. IIp.

KCP

CPC

OIIK-1 +

+

+

— Konrponsnas pabora;

— 3auer;

— Omnpoc 1o  pesyiabTatam
CaMOCTOSITENILHOM paboThl;
DK3aMeH

OIIK-3 +

— KoutponbHnas pabora;

— 3auer;

— Ompoc 1o  pesyiabTatam
CaMOCTOSITENILHON paboThI;

— DOk3ameH

IK-2 +

— Ompoc 1o  pe3yiabTaTram
CaMOCTOSITEIILHON pabOThI;

— KonrponbHas pabora;

— DOKk3ameH

TunoBblie KOHTPOJIbHBIC 3a/1aHUsl UJIX HHBIC MaTE€pHUaJbl, H606XO}II/IMble AJIF OICHKHA
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB " (I’IJ'I]/I) OonbITa T€ATCJIbHOCTH, XaPAKTCPU3YIOIIIHE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIETEHIIMIi B Impouecce OCBOCHUs Oﬁpa3OBaTeJ'leOI7[ NnmporpaMmmbIl

IIpumepHoe conepskanne KOHTPOJIbLHBIX PadoT

1. Kontponbaas Nel (IToctanoBka 3a1a4 MaTeMaTHUeCKON (PU3UKH).

[IpumepHBbIe 3a1a4 KOHTPOJIBHOM paboTh! Ne 1

Bapuanr 2
[TocTaBuTh KpaeByro 3a1auy:

Ynpyruii cTepKeHb TIepeMEeHHOTo cedeHHs S (x), KOHIbI KOTOPOrO YIPYro 3aKpeIlIeHbI

(ko PurmeHt

YIPYroro 3akpervieHus k),

CoBCpIIaACT CBOGOI{HLIC MaJIbIC TIPOAOJIbHBIC

KOJ'Ie6aHI/I$I, BbI3BAHHBIC HCKOTOPBIM HaYaJIbHBIM BO3MYIIICHHUCM. IInoTHOCTE Macchl paBHaA P (x

, MOZLYJIb yrpyroctu — £ (X )

Bapmuanr 2
ITocTaBUTH KpaeBylo 3a1auy:

BokoBast moBepxuocth crepxkHs 0<x</ Termrousonuposana. HavyajapHas Temreparypa
CTEpXKHS HYJIEBas, OJMH KOHEL MOJJIECPKUBACTCA IIPU HYJIEBOW TEMIIEparype, a Apyrou
t = 0 pgeiicTByeT pacmpeieeHHbI BHYTPEHHHH HCTOYHHK

TETUTOM30JIMPOBAH U C MOMEHTA
TeIJIa MOIITHOCTH ¢(X).

Bapuanr 3
IlocTaBUTB KpaeBy1o 3a/1a4y:
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bokoBasi MOBEPXHOCTh CTEpPXKHS TEIUIOM30JIMPOBAHA, A Ha KOHLAX MPOMCXOAUT
KOHBEKTHBHBII TEIUIOOOMEH CO CcpelamH, TemIeparypa KOTOpbIX u#1 W u2. HavanbpHas
TEMIIEpaTypa CTEP)KHS HyJIeBas

2. KontponpHas Ne2 (ITpuBeaeHne K KAHOHUYECKOMY U MPOCTEHIIEMY BUY YPaBHEHUH C
JIBYMsI HE3aBUCUMbBIMU MTEPEMEHHBIMHU ).

EBnokumoB A.A., I1anoBa A.B., PyonoB C.E. YpaBHeHHs mMareMaTH4ecKOU (DU3UKH.
Meroanueckue ykazanus. NoNe 9-25 ctp. 14, 16-25 cp.15.

[IpumMepHbIe 33141 KOHTPOIBHOM padboThl No 2

Bapuanr 1
1. IlpuBecTH K KAHOHUYECKOMY BHJLy YPABHEHHSL:
Pu  Fu
a) =5, x5 =0, x<0;
o' oy g
x282u+6 0%u ; 20%u _
0) ax2 Y ooy -1y oy 2

2. IlpuBectu K pocTeiieMy BUly ypaBHEHHE:
u )+ a3 +6u, =0

Bapuanr 2
1. TlpuBecTH K KAHOHUYECKOMY BUly YPaBHEHHUS:
Pu  Pu
a) —5, x5 =0,x>0;
) axz X ayz ) X )

o’u 0%u 2
6 x——+2+/xy +ya u+l%:0.
) o2 Ox0dy oy ? 2 0y
2. IlpuBectu k npOCTelﬁmeMy BU/ly YpaBHECHUE!

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

Bapuanr 3
1. IlpuBecTy K KAHOHMYECKOMY By YPABHEHHS:
, 0%u 5 0°u 2 07u 0
X + +y = 0.
2) ox? w 0x0y oy?
2
2 0%u 0u ou
6) X y—yayj—2g+u =0. y<()

2. IlpuBectu Kk mpocTelIEMy BUY YpaBHEHHUE:
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3uy = 5ul,~2u) +3ul Al =0,

3. Kontposbnas Ne3 (Pemenue 3anaun Komm 1 ypaBHEHHH TUTIEpOOTNYECKOTO THTIA.
Pemenue 3anaun Koy v 3a1a4 Ha mosrynpsiMoi /171t BOJIHOBOTO YPaBHEHHS).

EBgokumoB A.A., ITlaBmoBa A.B., Py6moB C.E. YpaBHeHHS MareMaTW4ecKol (QHU3UKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[IpumepHBbIe 33141 KOHTPOJIBHOM paboThI Ne 3

Bapmuanr 1
Haiitu pemenue 3agaumn Komm:

a) u' =124 =0, |x|<oo, y>0; u| =é, u| =0.
o T Uy w »=0 y y=0

1

!
ol ST

0) u/,=u', +xsint, t>0, x|<oo; u|t:0 —3e ¥

PeIHI/ITB HaIIaJII)HO-FpaHI/IIIHI)Ie 3aa4Yu.
a)u, =%, x>0, >0, u(x,0)= x>, u(x,0)=x, u(0,¢)=¢"

6)4u =u' +6xt, x>0, >0 u(x,O):cosx, u,'(x,O):O, u'x(O,t):sint

Bapuanr 2
Haiitu pemenue 3anaun Komm

a)u —4u" +3u" =0, ¥ = y>0; u| =0, u | =sinx.
xx xy W y=0 y y=0

ro_ ' 2 2 . — v2 a3 4 _
0) Uy =9u’' +x"+¢t°, t>0, |x|< 00; ”L:o =Xx°sin x, ut|t:0 =cos 2x.
Pemte HavyampHO-TPaHUYHBIE 33]1a4U:

2) u[rt —y x> 0, t> 0, u (x,O) = sinx, u'l(x,O) =1, u (O,t) = cost

XX

6) u' =% +e—(x+t)’ x>0,1>0, u(x,0)=1+x, u’(x,0)=1—c0sx, u(O,t)=c0st

Bapuanr 3
Haiitu pemenne 3agaun Komm

ayu 4, -2u =0, [¥] < . y>0; u| =cosx, u | =1-sinx.
xe Xy »w =0 y »=0

6) u, =4u’, + (x+12), t>0, x|< 00} u|{:0 = ln(x2 +1), ”:L:o =cos 2x.

Pemmuth Ha4YaJIbHO-TPAHUYHBIC 3a/1a4u:

ayt =9 ,x>0,t>0, u(x,0)=x3, u’(x,0)=3x2,u’ (O,t):9t

1
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4. KontponbHas Ne 4 (Meron ®@ypbe pelieHus: CMEIIaHHBIX 3a/1a4 i ypaBHCHUIH
TUTIEPOOTNYECKOTO U TapaboIMIYeCKOTO THIIOB).

EBnoxkumoB A.A., IlaBnoBa A.B., PyomoB C.E. VYpaBHeHus MaremMaTH4ecKor (QHHU3HKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpuMepHBbIe 3a1a41 KOHTPOJIBHOM pabOThI Ned

Bapuanr 1
PemnTe cMemanHble 3a1a4H:

a) Uy =36u,,t>0,0<x<1 u(0,t) =0, u(l,t):O’ u(x,O)zSSin mx0, u,(x,0) =0

6) u, =u, +u+xt(2—t)t>00<x<m u (0,0)=1>, u (n,t)=1>u(x,0)=cos 2x.

Bapuanr 2
Pemmtes cMemanuble 3a1a4n:

a) U, =16u

XX’

t>00<x<l u,(0,6)=0, u(l,¢)=0,
3n ’ jIs

u(x,0)=cos = x, u,(x,0) = cos _ x.
2 2

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

Bapuanr 3
PemnTh cMelaHHbIe 3a0a41:

a) Uy =4, +1,0>00<x<l u (0,0)=0, u (l,t)=t,u(x,0)=0, u,(x,0)=0.

6) t = Uy +2u,t>00<x <! u(0,0)=0, u(l,1)=0,u(x,0)=1.

5. KonrtponbHas Ne 5 (Meton @ypre perieHust KpaeBbIxX 3aj1a4 il ypaBHeHuit Jlamiaca
u Ilyaccona).

EBnoxumoB A.A., IlaBmoBa A.B., PybuoB C.E. VYpaBHeHHMs MaTeMaTH4ecKoil (QU3HUKH.
Mertonnueckue ykazanus. NeNe 29-31 ctp. 34.

[TpumepHBbIe 3a1a4n KOHTPOJIBHOM paboThI Ne5

Bapuanr 1
1. Haiitu (yHKIMIO, TApMOHUYECKYIO B Kpyre v2 + )% <1, yI0BIETBOPSIOIIYIO IPAHHYHOMY
4= x2 - yZ -4

YCIIOBUIO U

X2 +)?
2. Haiitu QyHKIMIO, yIOBIETBOPSIONLYIO B Konblie 1< x? + )7 <4 ypasHenuio Ilyaccona
=0.

! !
= — u =
U +u, =—4xy, . Yool ooy
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Bapuanr 2

1. Haiftu QyHKIMIO, TApMOHMYECKYIO B KoJblie 1 < x? + ? <4, yI0BIETBOPSIOILYIO IPAHUYHBIM

ou
YCIIOBHSIM 0) =0, u cap= Y -9
x2+y*=1

2. Haittu GyHKIMIO, YIOBIETBOPSIOILYIO B Kpyre X + ) <4 ypasHenuto Ilyaccona

! ro_ _
u,tu, ==X, u =y.

X2 +yr=4

Bapuanr 3

1. HaiiTu QyHKIMIO, TApDMOHMYECKYIO B Kpyre x> + 3* <1, y10BJIETBOPSIONLYIO IPAHUIHOMY
ou

YCIIOBUIO =0
onl. .

2. Haiftu pyHKIMIO, YIOBIETBOPSIONLYIO B Konblie 1< x? + )7 <4 ypasuenuto Ilyaccona
ou

2
onf., .,

' ro_ =
u.. +M}y =1 mu I'paHUYHBIM YCIIOBUSM U X .

x2+y2:1_

IIpumepHbie GopMYJIHPOBKH HHAUBUAYATbHBIX 32IaHMI

1. Bocnomas3oBarbcs CpeaACTBaMMU MATEMATHUYCCKUX IMAKCTOB JJIA PCHICHUA 3adadyd H
BU3yaJIM3alluu pE3yJIbTATOB.

Ha xpyrimyio memOpaHy, 3aKpeIUIeHHYIO 1O Kparo, JeHCTBYeT BHEIIHSAS IapMOHUYECKas
cuna  g(x,/)=psinws, HeNpephIBHO paclpesieNieHHas 10 BCell IUIOmMamM  MeMOpaHbL.

[TpoBepuTh, YTO BBIHYKACHHBIE KOJIEOAHNsI MEMOPaHbI BEIPAXKAIOTCSl PAaBEHCTBOM (R — paauyc
MeMOpaHbI)

) ]

| -1 |sino)t.
"
JO

2. Bocnomnp3oBarbcs CpCACTBAMU MATCMATHUYCCKUX IMAKCTOB I PCHICHUA 3adaduud U
BU3YyaJIn3alliu pe3yJIbTaTOB

u

Hunuuap paguyca R HarpeT 10 TeMiepatypsl 1o U OXJIaXKAAETCs C TOBEPXHOCTH TaKUM

06pa30M, 4qTO €€ TeMIICpaTypd, Ha4YhMHAsA C MOMCHTA t:(), MOAACPIKUBACTCS IMOCTOSSHHOM U
paBHOﬁ HYJIIO. Haiitu 3akon pacnpeaciicHud TEMIICpaTypbl, CUHHUTAasA, 4YTO PaACHPCACICHUC
TEMIICPATYPhI BO BCEX MOTICPEUYHBIX CCUCHUAX OJHUHAKOBO.

3a‘leTHO-3K3aMeHaHI/IOHHBIe MaTepHuaabl 1Jsd HpOMe)KyTO‘[HOﬁ aTTeCTalmu

OcHoBHbIe TpeOOBaHUS K pe3yJibTaTaM OCBOSHUS AUCLMILIUHBI IPEICTABICHBI B Ta0InIIe
B BHJEC IMPHU3HAKOB C(HOPMUPOBAHHOCTH KOMIIETCHIIMH. TpeOoBaHus QGOpMyIHpYIOTCS B
COOTBETCTBUU €O CTpyKTypoil, mpuHsator B ®I'OC BO: 3HaTh, yMETbh, BIAAETh.
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IIpumepsbl 3a4eTHBIX 3aJaHU I

Bapuanr 1
1. IlocTaBuTb KpaeBylo 3a/1a4y:

VIpyruii cTepskeHb HePeMEHHOTO CeueHus O (x)’ KOHI[BI KOTOPOTO YIIPYTO 3aKPETUICHBI
(ko3 dunMeHT yrpyroro 3akperyieHus k), coBepiiaeT CBOOOJIHBIC Majble IPOJIOJILHBIC

KOJ'I€6aHI/I${, BbI3BAHHBIC HCKOTOPBIM Ha4YaJIbHBIM BO3MYIIICHHUEM. IInoTHOCTE Macchl paBHa P (x

, MOJTyJIb yrpyrocta — £ (x )
2. IlpuBecTu K KAHOHUYECKOMY BU]ly YPABHEHHUS:
Pu  Pu
a g—xa—yz=0,x<0;
o) Uy T +4u) +3u +6u, =0.
BapuanT 2
1. TlocTaBuTb KpaeByIo 3a/1a4y:

BokoBast moBepxuocth crepxkus 0<x</ teruonsonupoBana. HavyajgpHas Temreparypa
CTEp>KHsSI HyJeBas, OJWH KOHEL MOJJEPKUBAECTCS IpU HYJIEBOM TeMIeparype, a Apyrou
TEIION30JMPOBaH U ¢ MomeHTa ! = 0 neiicTByeT pacrpe/eseHHbI BHYTPEHHHIH HCTOYHUK
TeIJIa MOIIHOCTH ¢(X).

2. IlpuBecTy K KAHOHUYECKOMY BU]TY YPABHECHHUSI:

FPu  Fu
a) 87_x8_3/2:0’x>0;
6) " " " 1 ' ’
u, +2u, +S5u, +—u +2u, =0.
T2

BapuanT 3
1. TloctaBuTh KpaeByo 3amauy:
bokoBasi 1OBEPXHOCTh CTEpPXKHSA TEIUIOM30JIMPOBAHA, A HAa KOHLAX IPOMCXOAUT
KOHBEKTHUBHBIN TEIUIOOOMEH CO cpelaMy, TeMmIeparypa KOTOpblX u#1 W u2. HawanbHas
TEeMIIEpaTypa CTEPKHs HyJIeBas
2. IlpuBecTy K KAHOHUYECKOMY BHU]ly YPABHEHMUS:

X2 0°u 5 0°u L y2 82”:
2) ox? » 0x0y 0y’

6) 3u'x—5u'), —2u) +3u' +u', =0.

IIpuMepHBIii IepeYeHb BONPOCOB, BBIHOCMMBIX HA 9K3aMeH

1. Tonsarue nuddepeHIaTbHOIO YPaBHEHUSI C YaCTHBIMHU NMPOU3BOAHBIMU. [locTaHoBKa
3aJa4 MaTeMaTH4ecKoi (Gu3KUKK. TUIBI KPAaeBbIX YCIOBHIA.

2. KoppekTHOCTh NOCTAaHOBKH 3a]1au MaTeMaTtnieckoil ¢pusuku. [Ipumep Anamapa.

3. BriBoa ypaBHeHuUs KonebaHus cTpyHsbl. [Ipumeps! qpyrux ypaBHEHUI MaTeMaTHUECKOM
bu3HKy.

4. BpIBOJ ypaBHEHUS TEIIONPOBOAHOCTH.

BeiBOZ ypaBHEHUI THAPOINHAMUKHA U aKyCTUKH.

6. Knaccupukanuss nuHEWHBIX auQQepeHMaIbHbIX ypaBHEHUH BTOPOTo MOpsAKa B
YACTHBIX MTPOU3BOIHBIX (OO CiTydaii).

)]
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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.

Krnaccudukarust nmuHeiHbIx auddepeHranbHbiX ypaBHEHHH BTOPOTO TOPSIKA C IBYMs
HE3aBUCUMBIMU  IIEPEMEHHBIMM.  XapaKTEpUCTHYECKass IOBEPXHOCTb.  IIpumepsl
XapaKTePHUCTHK.

[IpuBeneHre K KaHOHUYECKOMY By AU epeHInanbHbIX ypaBHEHHH BTOPOTO MOPsAKa
C IBYMs HE3aBUCHUMBIMH MEPEMEHHBIMH (THUIEPOOIHUYECKOro THMA, MapabOIHMYecKOro
THUIIA, HJUIMIITUYECKOro Tuma). Jlemma o xapakTepucTHUKax

Pemenne 3amaun Komm st  OIHOMEPHOrO BOJIHOBOTO ypaBHeHHs. Dopmyria
JI” AnambGepa

CyliecTBOBaHHE, €IMHCTBCHHOCTh M YCTOMYMBOCTH pelneHus 3amaun  Komm st
OJIHOMEPHOTO BOJHOBOTO ypaBHEeHUs. OO0OIICHHOE pEIICHNE.

. Pemenue kpaeBbIX 3a1a4 JUIsl OTHOMEPHOI'O BOJIHOBOTO YPABHEHMSI Ha MOJIYTIPSIMOM.
. Pemenne 3amaun Komm nius ABYXMEpPHOTO M TPEXMEPHOIO BOJHOBBIX YpPaBHEHMH.

®opmyina [lyaccona. ®u3n4eCcKuii CMBICI PELLICHHUS.

Pemenne 3anaun Komm 1715 HEOJHOPOAHOTO BOJTHOBOT'O YPABHEHHSI.

EnvHCTBEHHOCTh M YCTOMYMBOCTB pelleHus 3aaaun Komm [uisi BOJMHOBOTO ypaBHEHHs
(TpexMepHbIi cayyvaii).

Meron ®yppe pelieHHs CMEIIaHHBIX 3a7ad JJii  BOJIHOBOIO ypaBHEHHMs (JUIs
OJTHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHHUH M IpaHMYHBIX YyCi0BUM). EauHCTBEHHOCTDH
pelIeHus.

[Tpumeps! pelieHus CMEUIaHHBIX 3ajad (3aJada O KojeOaHWsIX OrpaHUYEHHOM CTpYHBI,
3a/1a4a 0 KoJieOaHUSIX KpYyTrioi MeMOpaHsbl

Oyukuuu beccens. Coiicta dynkiuit beccens.

CMmenianHbple 3a7a4d  JUId  ypaBHEHHUs TEIJIONPOBOAHOCTH. llpuHnum Makcumyma.
KoppeKkTHOCTh NOCTaHOBKM CMELIAHHBIX 3a/1a4 /1711 YpaBHEHUS TEIIONPOBOJHOCTH.
IIpumenenne wmeroga @Pypbe K pEHICHMIO CMELIAHHBIX 3a4a4 Ul YPaBHEHUS
TEIUIONPOBOAHOCTH (OJHOPOAHOTO U HEOAHOPOIHOTO).

Pemenue 3anaun Komu 11t ypaBHeHus TenonpoBogHocTu. Meron Gpynkuumii ['prna.
Pemrenue 3a1a4u 0 paclipoCTpaHEHUH TEIIA B TPEXMEPHOM IIPOCTPAHCTBE.

OcHOBHBIE THIIBI KpaeBbIX 3a7au JJs ypaBHEHWM »iunTHueckoro tuma. [IpuHiun
MaKcUMyMa Ui rapMOHnYecKkux GpyHkuuil. @opmyinsl ['punHa.

EnuHCTBEHHOCTH penieHus KpaeBhIX 3a7a4 Ui YPAaBHEHHM JJUIMIITHYECKOTO TUIIA.
Oyukuuu ['puna BHyTpeHHUX 3ana4 Jupuxie u Helimana.

[Tpumenenue metona QyHkuMii ['puHa K pemieHHIo KpaeBbIX 3ajad JUis ypaBHEHUM
AIUTMIITUYECKOTO TUMa (pelieHne BHyTpeHHel 3a1aun Jlupuxie 1uis mapa)

HepasenctBo ['apnaka. CBoiicTBa rapMoHndeckux GyHKUUN ((PYHKIIMH, TApMOHHYECKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIIEAOBATENIBHOCTAX FTAPMOHUYECKUX (PYHKIIHI).
OObeMHBII U TOBEPXHOCTHBIE TOTEHIIUAJIBI K UX CBOMCTBA.

Pewmenne 3anay /lupuxiie u Helimana ¢ moMoIbI0 IOTEHIUAIIOB.

IIpumenenne Merona @Dypbe K pEIIEHUIO KpaeBbIX 3a7ad JUlsl  ypaBHEHUN
AJUTMIITUYECKOTO THUMA (pelleHrne BHyTpeHHeH 3anaun Jupuxie mig ypaBHeHus Jlarmiaca
B Kpyre)

WnterpanbHoe npeobpasoBanue dypbe (onpeneneHue, CBOWCTBA, MPpUMEpP MPUMEHEHUS
npeoOpa3zoBanus Oypee K pelIeHuto 3a1a4 MaTeMaTHIeCKOl PU3UKH).

WuTerpanbHble npeoOpa3oBaHusi Ha MOJynpsiMoil (mpeoOpa3oBanue Jlamiaca, sin, cos-
npeoOpaszoBanust Oypee, npeodpazoBanne XaHKens).

Bapuammst Qyskimonama. OkctpemyM (yHKIOMOHana. BapuanuoHHbIE 3amadu B
MaTeMaTHYECKON (U3UKe.

IIpuMepsI IK3aMEeHALMOHHBIX 3324

Haiitu ¢yHkumio wu(x,f), ONMUCBHIBAIOUIYI0 MPOLECC MAIbIX IMONEPEYHBbIX KoJeOaHHi
omHopomnort crpyHsl (0,/), 3akperuieHHONW Ha KoOHIAX. HavanbHble CcMeIICHHS
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10.

OIMHCHIBAIOTCS (DyHKIHEH 3sinm+55m7ﬂ. HavansHas ckopocTh paBHa Hymo. (Cuny
/ /

HaTsKCHUSA U ITNIOTHOCTD CTPYHBI CHUTATh paBHBIMU GIII/IHI/II_IC)

Ctpyna c 3akperuieHHbIMH koHuamu (0,m) KoneOiercs moa JSHCTBHEM  CHUJIBL,
pacmpeelieHHON ¢ TUIOTHOCThIO f{x,f)=sint. Haiit oTkinoHeHus u(x,f) CTPYHBI, €CIH B
HAYaJbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, a HA4allbHbIE CKOPOCTH
ormuchiBatoTCs QyHkmuer Y(x)=x. (Cwiy HaTsOHKEHHWS W IUIOTHOCTh CTPYHBI CUHUTATh
PaBHBIMU €JUHUIIE).

K omgnopomnomy crepxHio (k=9, p=1) enWHWYHOW [UIMHBI NPUIIOKEHA CHIIA,
pacnpezeientas ¢ IUIOTHOCTBIO flx,f)=xe”, nelictByromas ¢ momenra t=0. Haiitu
OTKJIOHEHHSI CTepKHS u(X,f), Mpearoaras, 4To HadyalbHbIE CKOPOCTH TOYEK CTEPIKHS
paBHBI HYJIO, @ Ha4aJbHbIe OTKJIOHEHUS OMUCHIBAIOTCS QYHKIMEH Y (x)=x. JIeBbIil KoHel
CTEpXHSI KECTKO 3aKpeIuleH, MpaBbli — cBoOojeH. Ilnomane momepeyHoro ceueHus
CUMTATh paBHOM 1.

Crepxenb (0,/) coBepmiaeT Majble MPOAOJbHBIE KOJEOAHHMS TOA  JIEWCTBHEM
TrapMOHUYECKOM CHWIIBI, paclpeeieHHON ¢ MIOTHOCTBIO f{x,f)=sinf. HaiiTu OTKIOHEHHS
crepxHs (k=4, p=1) u(x,f), npeanonaras Ha4aIbHbIE YCIOBUS HYJIEBbIMU. OTKIOHEHUS
JICBOTO KOHIIA CTEP)KHS OIMCHIBAIOTCSA (GYHKIMEH f(x,f)=f, TpaBblii KOHEL CTEPIKHS
cBoOozeH. [lnomane nonepeyHoro ceueHus: CYUTaTh paBHOM 1.

Haiitu pyHKIMIO, TapMOHUYECKYIO B Kpyre, paauyca 4, MPUHUMAIONIYIO HA €ro TPaHHMIIC
3HaueHus u(x,y)=x’.

HaifTu 3akoH BBIpaBHHUBaHHMsS HadaJbHOM TeMIepaTyphbl u(x, O) =0 B oIHOpOAHOM

CTEp>KHE TTOCTOSTHHOTO ceueHus (p =9,k =36,c =4,5 =1), neBblil KOHEI] KOTOporo x =0

MO/IIEP’KUBAETCS NP HYJIEBOW TeMIlepaType, TeMIlepaTrypa MpaBoro KoHIa x =3 paBHa
6f, B CTEpKHE MMEETCS pacCHpe/IeIeHHbII HCTOYHUK C TOCTOSHHON MOIIHOCTBIO

2x+l+4sin(nx).

Haiitu yctaHoBuMBIIMICS TeMIepaTypHbId peXUM B MPAMOYTOJIbHOW IUIACTHHE (
p=1,k=4,c=4) 0e3 BHYTPEHHUX HCTOYHUKOB Temia, 0 <x <2mw, 0 <y < T, eciau Ha
OOKOBBIX I'PaHMIIAX U BEPXHEM OCHOBAaHUH MOJJEP’KUBAETCS HYyJIeBas TeMIlepaTypa, a Ha
HVDKHEE OCHOBAHME ITOJAETCS TEIIOBOU MOTOK X + Ssinx .

T
Haiitu pactipenenenue nmoTeHIMana B KBaapaTHou miactuHe 0 < x, y <—, eclii OOKOBBIC

CTOPOHBI €€ 3a3€MJICHBI, 4@ Ha HWXHEM H BCPXHEM OCHOBAHHUU HAIPSAKCHHOCTH
DJIEKTPOCTATUYECKOTO TOJIs PABHA COOTBETCTBEHHO 0 M 5sin (2x ) + sin (4x ).

Konery momyOecKOHEYHOTO  OJHOPOJHOTO CTepkHI p=2,E=8 coBepmiaeT B

MPOJIOIFHOM HAMpaBJICHUH TapMOHHMYECKoe Kojebanue Buma 6sin 3¢ +1. Haiitu
CMEIIIEHHE TOYEK CTEpXKHs B JIOOOH MOMEHT BpPEMEHH, €CIIM HadallbHble CMEIICHUS

OIIMCBIBAKOTCA CPYHKHHCﬁ 2x + 1 , 4 HAYAJIbHBIC CKOPOCTH HYJICBBIC.

Haiitu pacnpeaenenue noTeHIMalIa B KPYIJI0M MJIACTUHE x2+ y2 <4, ecnu BHYTpH Hee

HaxoOATCs 3apsAAbl € INIOTHOCTBIO 'Y (x,y) = X2 - y2 , @ IOTCHOHAJI Ha T'PpaHUIIC PABCH

4y2.
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IHoka3zaTesu, KpUTEPUM M IIKAJIA OLEeHKH CPOPMHUPOBAHHBIX KOMIIETEHIUI

Koo un
HaNMEHOBAHNE
KOMIIETEHIUN

CooTBeTCTBHE ypOBHGfI OCBOCHHUA KOMIICTCHI U INIAHUPYEMBIM PE3YJIbTaTaM
O6y‘IeHI/Iﬂ U KpUTCPUAM UX OLICHWBAHUA

MIOPOrOBBIN | 0a30BbIii | HIPOJBUHYTHIN
OneHka
Y I0BIIETBOPUTENBHO | Xopomuo | Om4HO

OIIK1 Cnocoben
(usm) ec

NPUMEHATDb q)yHllaMeHTaJIbeIe 3HaHUS, IIOJIYY€HHBIC B 00J1aCTH MaTEeMaTHYECKUX H
TECTBEHHBIX HAYK, H MCII0JIb30BAaTh UX B npocbeccnonanbnoifl AEATECIbHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3m.3)
CriocoOeH HpPUMEHATH
(dyHIameHTabHbIe

3HaHWsI, TONyYCHHbIEC B
obnacti Marema-
THYECKUX ®W  (WIH)
€CTECTBCHHBIX HAyK, U
UCHOJIb30BaTh HX MpH

aHanM3e  NpPeAMETHOMN
obmactu

HNOIIK-1.2 (40.001
A/02.5 31.2)

OTeuecTBEHHBIH u
MEKTyHapOIHBIN OIBIT
B oOmacth  MareMa-
THYECKHX M (Win)
€CTECTBCHHBIX HayK, U
UCTIONB30BaTh  UX
npodeccHoHaNbHOM
JESITENEHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 VY.1)
Hcnonb3oBath CylecT-
BYIOIIIE THUIIOBBIC pe-
HIEHUS W OIa0JIOHBI TIPU
aHaJm3e BXOJTHBIX
JIaHHBIX

Bnaoems: WOIIK-1.7
(40.001 A/02.5 Tn2)
IIpoBenenne  HaOmO-
JIEHUH U U3MepeHui,
COCTaBJICHHE HX OITUCAa-
HUH W (HOPMYJIHPOBKa
BBIBOJIOB

NOIIK-1.8 (40.001
A/025  Jp2  Tn)
JledaTenbHOCTh, HANpaB-
JICHHasT Ha pelICHHe
3a7a4 aHaIUTHYECKOTO
Xapakrepa, Mperona-
TaroInux BHIOOp "
MHOrooOpasue  axrty-
IBHBIX CIOCO0OB pe-
MIeHHsT 3ajad, ¢ Hc-
nonb30BaHMeM  (yHHa-
MEHTAJIbHBIX ~ 3HAHHM,
MOJIy4EeHHBIX B 00JaCTH
MaTEMAaTHUYCCKHUX u
(M)  eCTECTBEHHBIX
HayK

B
aHajJIm3a

3namv: OCHOBHBIE TIOHS
THSl, KATETOpUH, IPUHLUIIB]
U TEOpeMBl  COOTBETCT-
BYIOILMX PAa3leJIOB ypaB-
HEHHA  MaTeMaTU4ecKoH
(huznky;

Ymemyw: ucnons3zoBats Ma-
TeMaTU4ecCKue MEeTOAbl H
KOMIIbIOTEPHBIE TEXHOJIOTUH
IS PELIeHUs] CTaHAAPTHBIX
3ajad MaTeMaTHUECKON (u-
BHKU.

Braoems: wmetomamm pe-
LICHUS CTaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (U3UKH,
YpaBHEHUH
MaTeMaTHYECKON (PH3HKH.

Obyuarowuiicst noxasvieaem
HE JIOCTATOYHBIH YpPOBEHBb
3HaHUH  y4eOHOro u
JICKIIMOHHOTO ~MaTepuaa,
He B TOJHOM OOBEeMe
BIIQJICET  MPAKTHUYECKUMHU
HaBbIKaMH, YYBCTBYET
ce0st HEeYBEpEHHO NP aHa-
m3e ypaBHEHUI
MaTeMaTHYECKON (PU3UKU.
B orBere He Bcerna
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TPUBJICKAIOTCS
HEIOCTaTOYHO Beckue. Ha
[TOCTABJICHHBIE  BOMPOCHI
3aTPYIHACTCS C OTBETAMH,
[TOKA3bIBACT HEJAOCTATOYHO
rTyOOKuUe 3HAHUA.

3namov: OCHOBHBIE IIOHS-
TUS, KaTeropu, MpHUH-
LUIBI U TEOPEMBI COOTBET-
CTBYIOILIUX pazzenoB
ypaBHEHUI MaTeMaTu-
Yeckol (U3MKU M CBS3U
MEXIy HUMH;

Ymems: BoIOpaTH W HC-
M0JIb30BaTh MaTeMaTH4eC-
KHE€ METOJIbI U KOMITBIOTEP-
HbI€ TEXHOJIOTUH AJIsI perie-
HUSI CTaHAApPTHBIX 3ajad
MaTeMaTHYecKOl (HU3NKH,
000CHOBaTh TOJTy4YEHHBIE
pE3yNbTaThL.

Brademwv: wmetomamu pe-
LICHUS CTaHAAPTHBIX 337134
MaTeMaTHYECKOH (U3UKH,
B TOM YHCJIE TIOBBIIICHHON
CJIO’)KHOCTH, aHaj3a ypaB-
HEHUA  MaTeMaTH4eCKOU
bm3uKy.

Obyuarowuticst noxasvieaem
JOCTaTOYHBIN YPOBEHb
npodeCCHOHANBHBIX — 3Ha-
HUH, HO JOIyCKAeT HEKO-
TOpBIE HETOYHOCTH M IIOT-
pemHOCTH. OTBET MOCTPO-
€H JIOCTaTOYHO JIOTUYHO,
IPaMOTHO  HCHOJB3YIOTCS
MpeJMETHBIE TEPMUHBI, HO
B OTBETE NPUCYTCTBYIOT
HE3HAYUTEIbHBIE OIIMOKH.
Bomnpocsl, 3a7aBaeMble
mpernojaBareneM, HE BbI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHEHUH.

3nams: OCHOBHBIE TOHS-
THS1, KATErOpUH, IPUHLUIIG]
A  TEOPEMBI  COOTBETCT-
BYIOIIMX pa3leioB ypaB-
HEHMI  MaTeMaTH4ECKOH
GU3MKM U CBA3M MEXIY|
HUMU,

Ymemw: BoIOpath u ucC-
MOJIb30BaTh MaTeMaTHYeC-
KHE METOBI U KOMIIBIOTEP-|
HbIE TEXHOJIOTHH IS pellie-|
HUsL  3aJa4  MaTeMaTH-
YeCKOW (U3UKHA, B TOM
YHUClle HECTAaHAAPTHBIX W
TOBBIIIICHHOM  CJIOKHOCTH,
000OCHOBAaTh W  HHTEP-
MPETUPOBATh TOTyYCHHBIE
PE3YNbTATHL

Braoemwv: wmeromamm pe-
IIeHUs  3a7ad ~ Marema-
TUYEeCKON (U3HKH, B TOM
Yucle HECTaHAApPTHBIX U
MIOBBIIIICHHON CIIOHOCTH,
aHaJIM3a W WHTEPIpeTaluu
ypaBHEHUH
MaTeMaTHYeCKON (PH3HKH.

Obyuarowuiicss noxasviéaem
HE TOJIBKO BBICOKHI]
YPOBEHb  TEOPETHUYECKHUX|
BHAHWI 10 JHCHUININHE,
CBOOOIHO orepupyeT
MOHATHUSAMH, KaTETOPHUSIMH,
MPUHLUIIAMH U TE€OpEMaMH
YPaBHEHUI MAaTEMaTUYECKON
$u3nKn, HO H  yMeeT|
AQHAIM3UPOBATh  CIIOJKHBIE
3a7a4l  MaTeMaTHYECKOU
(u3MKK, YBA3BIBATH 3HA-
HUsl, TTIOJIyYEHHBIE MIPU U3Y-
YCHUH Pa3IMYHBIX AMCLIHUII-
nmuH.  OTBeT  MOCTPOEH
JIOTUYHO, MaTephan H3la-
raeTcs 4YeTKO, SCHO, apry-

MEHTHPOBAHO,  TPaMOTHO
HCTIONB3YIOTCSI  TEPMHHBI
MaTeMaTHYCCKOW  (DHU3MKH.
Ha Bompocel  OoTBeuaeT
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Koo un
HaMEHOBaHUE
KOMIIETEHIUN

CooTBeTcTBHE YPOBHEI OCBOSHUS KOMITETEHIINY TITAHUPYEMBIM pe3yIbTaTaM
00y4YCHHUS U KPUTEPUSM UX OIICHUBAHUS

TIOPOTOBBII | 6a30BBIH | POJBHHYTHIIA
Ornenka
Y I0BIIETBOPHTEILHO Xoporo OTimuHO

YBEPCHHO, 11O CYHICCTBY.

OIIK3 CniocoGen npuMeHsATh H MOAH(PHIHPOBATH MATEMATHIECKHE MO/IEJIH IUIsl PeIeH s 32124 B 00,1acTH
npogeccHoHANBbHOI /1esITeIbHOCTH

3namo: HOIIK-3.1
(06.016 A/30.6 3mu.3)
Tem u 31249
MPOBOAUMBIX
WCCIIEIOBAaHUMN u
pa3paboTOK,  METOHBI
MaTeMaTHIECKOTro
MOJICTTUPOBAHUS IS
peumieHus  3ama4y
obnacti
npodeccHOHANBHOM
JIEATETBHOCTH
HOIIK-3.2 (40.001
A/02.5 3n.1) Hemun n
3aa4d  MPOBOJUMBIX
HCCIIeI0OBaHUI "
pa3paboTOK,  METOJBI
MaTeMaTHIECKOTrO
MOIETUPOBAHUSI TSI
petreHuss  3amad
oOacTu
npodeccHoHaNBEHOM
JIeSATEITBHOCTH
HOIIK-3.3
A/02.5 30.2)
OrTevecTBEHHBIN "
MEK/TyHAPOIHBIN OTIBIT
B COOTBETCTBYIOLIEH
oOacTu
HCCIIeIOBAaHUM, METOIBI
MaTeMaTHIECKOTO
MOJICTUPOBAHUS
peuieHus  3ama4
obactu
poheCCHOHATBHON
JIEATETBHOCTH

Ymemy: HOIIK-3.5
(06.016 A/30.6 VY.1)
Amnanu3upoBartb
BXOJIHBIE TIaHHBIE,
CIIOcOo0OCH IPUMEHSTH 1
MoauduIpoBaTH
MaTeMaTHIeCKue
MOJETH AJIsl PeLIeHUs

w

(40.001

s
B

3ama4u B oOmactu
npodeccuoHanbHOM
JEATENLHOCTU
HOIIK-3.6 (40.001
A/02.5 v.3)
[Ipumenars METOABI
TPOBEIECHUS
SKCIIEPUMEHTOB,
MaTeMaTH4ecKoe  Mo-

JACIUpOBaHUE UL pe-
IICHUA 3a1a4 B o0acTu

C
B

[peIIaeMbIxX
ypaBHEHUI
[IPOU3BOHBIX;

METO/bl  peleHUs
HEHUHBIX  ypaBHEHUU
YaCTHBIX TPOU3BOJHBIX;
Ymems: popmynupoBats u
[PE3YIIBTATHI peLeHus
3aay; UCTIONH30BaTh
DIIEKTPOHHBIE TEeMaTH-
YECKHE pecypcsl o
M3y4aeMO JUCUUILIINHE
\Brademu: HaBBIKAMU
WCTIONb30BaHUS  TTaKeTOB
[TPUKIIaHBIX IporpaMMm
st pernieHus 3amaq
MaTeMaTHYeCKOH (H3UKH

JIn
B

Obyuarowuticst nokasvigaem
HE JOCTATOYHBI YpPOBEHb

Buame: cneunpuxy 3amad
HOMOLIBIO)
YaCTHBIX|

SHaHHH y4eOHOro Ul nOCTaTOYHBIN YPOBEHb
JICKIMOHHOTO  MATePHaIA, 1podhecCHOHANBHBIX  3HA-
HE B TMOTHOM  O00BEME .yii o nomyckaer Heko-
BlaleeT  NPAaKTUYECKUMHU

TOpbIE€ HETOYHOCTH M TIOT-
HaBBIKAMU

pemHOCTH. OTBET MOCTPO-
B orBere He Bcerna
NPHCYTCTBYeT noruka, i /IOCTaTOMHO  JIOTHHHO,
apryMeHThl npuBJekaroTcs| [PAMOTHO — HCHOJIB3YIOTC
HEJIOCTATOYHO Beckue.| PU3MUCCKHE TEPMUHBI, HO
3HaeT Ha3HAa4YeHHe|B OTBETE IPHCYTCTBYIOT
MPHUKIAJHBIX TIAKETOB, HE|HE3HAYUTEIbHBIC OIIMOKH.
HCIIONIB3YCT HX. Bomnpocsl, 3a/1aBaeMble

IpernojaBaTenieM, He BBI-

3BIBAIOT  CYIIECTBEHHBIX

3aTpyAHEHUN

3namy: cneunuky 3amad
pEIIacMbIX C  TOMOIIBIO
YPAaBHCHHH B  YacTHBIX
[POM3BO/THBIX;
METO/IbI  PEIICHHUS
HEIHHBIX  YpAaBHEHHHU
YACTHBIX MTPOU3BOTHBIX;
Ymems: popmynupoBats u
PE3YJILTATHI pereHus
3aad; UCIIOJIb30BaTh
JIICKTPOHHBIC TeMaTH-
YecKue ~ pecypehl IS
VIIyOJieHHsT  3HAHWK IO
M3ydaeMOi TUCIIUTUINHE
\Brademu: HaBBIKAMHU
WCIONIb30BAHUsI  TAKETOB
NPUKJIAIHBIX ~ [POTPaMM
I pelleHus  3a1ad
MaTeMaTHUECKON (PU3UKH

JIn
B

Obyuarowuticst nokasvisaem

Bnamy: cneunpuky 3amad
[peIIaeMBbIX € TOMOIIBIO
ypaBHEHHH B  YaCTHBIX|
[POM3BO/THBIX;
METO/IbI  PEIICHHUS
HEIHBIX  ypaBHEHMM
MACTHBIX MTPOU3BOTHBIX;
Ymems: popmynupoBats u
[PE3YJIBTATHI peleHus
3ajad; UCIIOJIb30BaTh
DIICKTPOHHEIC TeMaTH-
YecKWe  pecypeel Ui
YIIyOJIeHMsl  3HAHUM 110
M3y4JacMOoil TUCIIUTUINHE
\Brademu: HaBBIKAMHU
WCIIONb30BAHUST  MAKEeTOB
NPUKJIAHBIX ~ [POTPaMM
IUIsT pelleHWsT  3a1ad
MaTeMaTH4YeCcKol (Gusnku

JIN-
B

Obyuarowuticst noxkasvieaem
CHCTEeMaTH3UPOBAHHEBIC,
riyookue U TIONHBIC
3HaHUS TI0 BCEM pazfeiiam
JUCIUIUTAHBI, & TaKkKe IO
OCHOBHBIM BOIIpPOCaM,
BBIXOJISIIIUM 33 TIpeeibl
yaeOHOI MIPOTPAMMBI,
Oe3ymnpevHoe BIIaJICHHE
WHCTpYMEHTapHeM
yaeOHOU JMCIUILINHEI,
yMeHue ero 3(hexTUBHO
UCTIONIb30BaTh B
MOCTAaHOBKE ¥ PEUICHUH
3a1a4
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CooTBeTcTBHE YPOBHEI OCBOSHUS KOMITETEHIINY TITAHUPYEMBIM pe3yIbTaTaM

Kox u 00yueHHUs ¥ KPUTEPHSAM UX OLIEHHBAHUS
HANMCHOBAHHE TIOPOTOBBII | 6a30BbIii | TIPOJBHHYTHIiA
KOMIICTEHIUH OreHka
Y 10BIETBOPUTETHHO Xopomio OTnaHO
npodeccHoHaNbHOM
JCATCIIBHOCTHU
Braoems: HOIIK-3.9

(40.001 A/02.5 Tnl)
IIpoBenenue sxcnepu-
MEHTOB C HCIIOJB30-
BaHHEM METOJIOB MaTe-
MaTH4eCKOr0 MOJENH-
pOBaHHS B  COOTBET-
CTBUH C YCTaHOBIICH-
HBIMH TTOJTHOMOYHSIMH

HOIK-3.10  (40.001
A/02.5 Tn.2)
IIpoBenenne  HaOMIO-

JIEHUM U U3MepeHuil,
COCTaBIICHUE X OIHCa-
HUH u (GOPMYIHUPOBKA
BBIBOJIOB, C NpUMCHE-
HHEM MaTeMaTHYeCKHX
Mojeneit

NOIIK-3.11 (40.001
A/02.5  p2 Tn)
JlesiTenpHOCTD, Hampas-
JICHHasT Ha peIIeHHe
3amad  aHAJTUTHYECKOTO
xXapakTepa, Mpeanosa-
raroImx BBIOOD "
MHOrooOpasue  aKTy-
aNBHBIX CIOCO00B pe-
IICHHMS 33/1a4 Ha OCHOBE
METOJIOB Marema-
THYECKOTO MOJEIHPO-
BaHUs

ITIK-2 Cnoco0en akt

HBHO Y4aCTBOBAaTh B HCCJIEA0

BAHNHU HOBBIX MaTeMaTHYecK
HayKax

UX MojieJiell B eCTeCTBEHHbIX

3name: HIIK-2.1
(06.016 A/30.6 3m.3)
IIpenmerHas obmacts 1
METOIbI
MaTeMaTHYECKOro
MOJICTTUPOBAHHS
€CTECTBEHHBIX HayKax
UIIK-2.2 (40.001
A/02.5 3u.1) lemu wu
3aa4d  MPOBOJUMBIX
HCCJIeI0BaHUM u
pazpaboTok B
€CTECTBEHHBIX HayKax
HIIK-2.3 (40.001
A/02.5 3H.2)
OTeuecTBEHHBIN u
MEXYHapOIHBIN OIBIT
B UCCIIEJOBAHUH
MaTeMaTHYCCKUX
MOJICIeH
€CTECTBEHHBIX HayKax
HUIIK-2.4 (40.001
A/02.5 3u.4) Metozabt
MPOBENICHNUS
9KCIICPHIMEHTOB
HaOJIFOICHHIH,
00001IIeH S

B

B

u

3Hams: OCHOBHBIE TIOHS-
THS1, KATETOPUH, IPUHITUIIB]
U  TEOpPEMBI  COOTBETCT-
BYIOIIUX PAa3JeliOB ypaB-
HEHUH  MaTeMaTUYEeCKOMH
(uzuky;

Ymems: vcnonp3oBaTh Ma-
TEeMAaTHUYECKUE METOAbl U
KOMIIBIOTEPHBIE TEXHOJIOTHH
IUTSE pEIICHUs] CTaH AP THBIX|
3ajiay MaTeMaTu4eckou (hu-
BHIKH.

Braoems: wmeromamm pe-
[IeHHS CTaHAAPTHBIX 3a/1a4
MaTeMaTHYeCKOH (U3UKH,
aHajamnsa ypaBHEHUH
MaTeMaTHYECKOW (DU3HKH.

Obyuarowuiicst noxkasvieaem
HE JIOCTATOYHBIH YpPOBEHBb
3HaHUI y4eOHOTO u
JNEKIMOHHOTO MaTepuaa,
HE B TIIONHOM o0OBeMe

00paboTKH

3Hams: OCHOBHBIE TIOHSA-
THS, KaTeropuH, IPHH-
LUTIBI X1 TEOPEMBI COOTBET-
CTBYIOIIUX pazzenoB
ypaBHEHUH MaTeMaTu-
YeCKOW (U3MKH M CBSI3H
MEX/Ty HUMU;

Ymems: BoIOpaTh MW HC-
MOJIb30BAaTh MAaTeMaTH4eC-
KM€ METOJIbl U KOMITBIOTEp-
HBIE TEXHOJIOTUH JJIsI perie-
HUS CTaHJAPTHBIX 3a/a4
MaTeMaTHYECKOH (U3UKH,

000CHOBaTh TOJyYCHHBIE
PE3YNBTATHL
Braoems: wmeromamm pe-

IICHHS CTaHAAPTHBIX 3a/1a4
MaTeMaTHYCCKON (DU3UKH,
B TOM YMCJIE MOBBIIICHHOMN
CJIOXKHOCTH, aHAJIN3a ypaB-
HEHMH  MaTeMaTHYECKOH
(dusuky.

3Hams: OCHOBHBIE TIOHS-
THS, KATETOPUH, PUHITUTIE
U TEOpeMbl  COOTBETCT-
BYIOLLIUX Pa3/esiOB ypaB-
HEHMI  MaTeMaTH4eCcKOH
GU3MKH M CBA3M MEXIY|
HUMU;

Ymems: BbIOpaTh W HCA
MOJIb30BaTh MaTeMaTH9ec-|
KHE METOJIbI U KOMIIbIOTEP-
HbI€ TEXHOJIOTUU JIJIS pellie-
HUAS  3aJad  MaTeMaTH-
YECKOW (PU3UKUA, B TOM
YUCJ€ HECTAHJAPTHBIX U
TOBBIIIICHHOM  CJIOKHOCTH,
000CHOBaTH W HWHTEP-
MPETUPOBATH TMOJYUCHHBIC
pe3yIbTaThI.

Bradem»: wmeromamm pe-
IeHUsT 3afjad  MaTeMa-
TUYECKOU (PU3UKH, B TOM
YUCJE€ HECTaHJAPTHBIX U

MTOBELIIIIEHHOM  CJI0KHOCTH,
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CooTBeTcTBHE YPOBHEI OCBOSHUS KOMITETEHIINY TITAHUPYEMBIM pe3yIbTaTaM

€CTCCTBCHHBIX HayKax

HIIK-2.10 (40.001
A/02.5 Tn.2)
IIpoBenenne  Habmro-

JIEHUH U U3MepeHuil,
COCTaBJIEHHE MX OITHCa-
HUH u (GOPMYIHUPOBKA
BBIBOJIOB TIPH POBEJIe-
HHH HCCIIeIOBaHUM
MaTeMaTHYECKUX MOJIe-
JIed B E€CTECTBEHHBIX

HayKax
HIIK-2.11 (40.001
A/025  Jp2  Tn)

JlesitenbHOCTD, HANpas-
JIEHHasT Ha peIIeHHue
3aa4 aHAJIUTHYECKOTO
Xapakrepa, Mpezrona-
TafoIInux BHIOOp "
MHOrooOpasue  axrty-
AIBHBIX croco6oB
pemreHust 3a1ad, paspa-
0OTKM HOBBIX Marema-
TUYECKUX MOJCICH B
€CTCCTBCHHBIX HayKax

Konu 00y4YeHHsI M KpUTEPHAM MX OLICHUBAHHUS
HAUMEHOBAHHE TIOPOTOBBIH | 6a30BbIit | TIPOJBHHYTHIiA
KOMITETEHIINU Onenka
Y 10BNIETBOPUTETHHO Xoporo OTnryHO
HHpOpMALH B|BlasieeT  IMpakTuaeckuMu| OOyuarowuiicss NoKasvléaem|aHaan3a 1 UHTEPIIpeTaluu
giziiﬁzfzim HOBPIX | aBbIKAMH, 4yBCTBYET| JOCTATOYHBIN YPOBCHB| ypaBHCHHI
Moexet 5| €051 HEYBEPEHHO NPU ama- Hp?(l)eCCI/IOHaIILHBIX 3Ha-| MaTEMaTHICCKON (PU3HKH.
eCTeCTBEHHBIX Haykax | TU3€ ypaBHEHWI [HUH, HO JIOITyCKaeT HEKO-
Viem: WIIK-2.6 |MaTeMaTHYEeCKONH (M3MKHU.| TOpPble HETOYHOCTH U mor-|O0yuarowuiics nokaszvieaem
(06.016 A/30.6 VY.1)|B orBete He Bcerma|pemHoctd. OTBET MOCTPO-[HE TOJIBKO BBICOKHM
AHAJH3APOBATH IIPUCYTCTBYET JIOTHKA, ap-|€H AOCTATOYHO JIOTMYHO,[YPOBCHb TEOPETUUECKUX
FBI)I;?;:;; If;HHHe "PM ryMeHTBI  TIPHMBIIEKAIOTCSA|TPAMOTHO — HCTIONB3YIOTCABHAHMI 1O  JMCIUIUIMHE,
HCCITe JOBAHHIA HEJOCTaTOYHO BecKue. Ha|mpenaMeTHble TEPMHHBI, HO|CBOOOJHO orepupyeT
MaTeMaTHIECKIX MIOCTABJICHHBIE  BONPOCHI|B OTBETE MPUCYTCTBYIOT[IOHATHUAMM, KaTETOPHUAMH,
Mozenei B|3aTpyAHSIETCS C OTBETaMU,| HE3HAUUTEJbHBIC ONIMOKU.[[IPHHIMUIIAMH U TEOpPEMAMHU
CCTCCTBCHHBIX HAYKAX | jokaspIBacT HENOCTATOYHO| Bompocsl, 3afiaBaeMble|yPaBHEHH N MaTEMaTHYECKON
%zgggrfb I:) /03,1(;16111;;5); rTyOOKKe 3HAHMS. nperojaBareieM, He Bbl-(QM3UKH, HO W yMeeT
TpoexTrpopane 3BIBAIOT  CYIICCTBEHHBIX AHAMSHPOBATL  CIIOKHBIC
CTPYKTYp JAHHBIX TIpH 3aTpyJHECHHH. 3a7aul  MaTeMaTHYECKOM
paspaboTke u (bu3uKK, YBSA3BIBATH 3HA-
TIPOBCACHUM HU, [I0JIyYCHHBIC IIPU U3Y-
g‘;‘;ﬁiﬁ;ﬁiiim HOBBIX YEeHUH PA3INYHBIX JUCIIHTI-
Mozeneit B mmH.  OTBET  MOCTpOEH

JIOrMYHO, MaTepuanl H3Ja-
raercsi 4eTKo, SICHO, apry-
MEHTHPOBaHO,  I'PaMOTHO
WCIIONIB3YIOTCSI  TEPMHHBI
MaTeMaTHYeCKOH  (DU3HUKH.
JleMoHCTpUpYETCS TOYHOE

VCIIOJIb30BAHME  HAYYHOH
TCPMHUHOJIOTUN
CHUCTEMaTU4IeCKU
TPAaMOTHOE U  JIOTMUYECKHU

[IPpaBUJILHOC H3JI0KCHUEC
OTBCTA HAa BOIIPOCHI

4.2 Meroauyeckue MaTepHaJibl, ONpeaesiloMe Npoueaypbl OlleHUBAHUS 3HAHUIA,

YMEHHid,

HaBBbIKOB

U (mam) omnbITa

(popMupoBanus KOMIEeTEeHIH A

ACATCJIbHOCTH, Xap

AKTePHU3YIOIIUX 3TaNbI

Metoanueckue PEKOMEHIAIUHU K CIa4Y€ IK3aMECHa

DK3aMeH SBISETCA 3aKIIOYUTENBHBIM ATAllOM Ipolecca (pOPMHUPOBAHUS KOMIIETECHIUH
CTYJIEHTA IIPY U3YYEHUHU JUCLHUIIINHBI WIKA €€ YaCTU U UMEET LIEJIBIO IIPOBEPKY U OLIEHKY 3HAHUI
CTYZIEHTOB 110 TEOPUU U IIPUMEHEHHUIO ITOJIyYEHHBIX 3HAaHWM, YMEHHUI U HABBIKOB IIPU PELICHUU
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IIPAKTUYECKUX 3a1a4. ODK3aMEHbl NPOBOIATCSA IO PACHUCAHMIO, B CPOKH, IIPELyCMOTPEHHBIE
KaJIeHJapHbIM IpagukoM yueOHoro mporecca. Pacnucanue 3Kk3aMeHOB IOBOJMUTCS 10 CBEACHMS
CTYJEHTOB HE MEHEEC 4YeM 3a JABE HEIEeNM IO Hadala HK3aMEHALMOHHOW CECCHM. ODK3aMEHBI
IIPUHUMAIOTCS IIPENOAABATEIIMH, BEAYILIMMHU JICKLIUOHHBIEC 3aHATUA. B OTIENBHBIX Cilydasx Ipu
OO0JBIIOM KOJMYECTBE IPYII Y OJHOIO JIEKTOpa WJIM INpH OOJIBIION YMCIEHHOCTU IPYMIIbI C
paspelieHuss 3aBefyrolero Kadexpod AONMyCKaeTcsl NPUBJIEYEHHE B IOMOIIb OCHOBHOMY
JIEKTOpY NPEnoJaBaTelis, IPOBOAUBILErO IPAKTUYECKNE 3aHATHS B IpyNIax.

OKk3aMeHbl MNpOBOAATCA B YCTHOH (Qopme. DK3aMeH MPOBOIUTCS TOJIBKO IPH
IIPEIbSABICHUM CTYACHTOM 3a4€THOM KHMIKKH U IIPU YCJIOBHH BBIIIOJIHEHUS BCEX KOHTPOJBHBIX
MEpONPHUATHIA, TPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM W paboueil mporpaMMoil Mo M3ydaeMoin
mucuuruinae. CTyneHTaM Ha 9K3aMEHE IPeIOCTaBIsIeTCs MpaBO BHIOpPATh OJUH U3 OWIIETOB.
Bpems noaroroBku k oreery cocrtaBisieT 60 MuHyT. [I0 MCTEUeHHHM YyCTaHOBIEHHOIO BPEMEHHU
CTYACHT JTOJDKEH OTBETUTH HA BOMPOCHI IK3aMEHAIIMOHHOTO OWJIETa W MPEIOCTaBUThH PELICHHE
3a7a4. Pe3ynbpTarhl SK3aMeHa OLICHMBAIOTCS 10 YeThIpexOanbHON CHCTEME («OTJIMYHOY,
«XOPOUIO», «YAOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO») U 3aHOCATCA B K3aMEHALIMOHHYIO
BEJIOMOCTh M 3a4ETHYIO KHWKKY. B 3a4e€THYI0O KHMIKKY 3aHOCATCS TOJIBKO ITOJIOKUTEIbHBIE
OLICHKH.

MeTonnueckue peKOMeHIAINH, OMPeIesIsIiIIe NPoleTypPbl OLIEHMBAHUS HA JK3aMeHe:

OueHka «omauyHoy:

— CHUCTEMAaTH3UPOBaHHbIE, TTIyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM JUCLUILINHBI, a
TaK)K€ II0 OCHOBHBIM BOIIPOCaM, BBIXOJISAILINM 3a MPeelibl y4eOHOM MporpamMmsbl;

— TOYHOE MCIOJIb30BAHUE HAYYHOM TEPMUHOJIOTMU CUCTEMATUYECKH I'PAMOTHOE H
JIOTUYECKH MPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

— 0e3ympeyHoe BiaJieHUE WHCTPYMEHTapueM  y4yeOHOM JUCHUIUIMHBI, YMEHHE €ro
3¢ (HEKTUBHO UCIOIH30BaTh B IOCTAHOBKE M PEIICHUH HAyYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIpaXKEHHAsl CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUECKHU PEIIATh CIOXKHBIE MPOOIEMBI U
HECTaHJapPTHBIC CUTYyallUH;

— TOJHOE M TJIyOOKOe YCBOEHHE OCHOBHOM M JIOTIONHHUTENBHOW  JIMTEpaTyphl,
PEKOMEH1I0BaHHOM y4eOHOM nporpaMMoi 1o AUCIUILINHE;

— YMEHHE OPUEHTHPOBATHCS B TEOPUAX, KOHLENLUMAX U HAMpPaABICHUAX IUCLMUILUIMHBI U
J1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl Hay4YHbIC JOCTHKECHHUS IPYTUX AUCIUIUINH;

—TBOpYECKasi CaMOCTOATENbHAs PadOTa Ha MPAKTUUYECKUX 3aHATUAX, AKTUBHOE YYacTHE B
TPYIIOBBIX 00CYXIEHUSX, BBICOKUI YPOBEHb KYJIbTYPhI HCIIOJTHEHUS 33JaHUI;

— BBICOKMH ypoBeHb C(OPMHPOBAHHOCTH 3asBJCHHBIX B paboueil mporpamme
KOMIIETEHII.

O1eHKa «xopoutoy:

— J0CTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 110 TUCUHUIUINHE;

— YMEHHE OPHEHTHUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIEHIUSAX M HaIMPaBICHUSIX
JUCLUILTMHBI U 1aBaTh UM KPUTHYECKYIO OIIEHKY;

— HCTOJB30BAaHUE HAYYHOW TEPMUHOJIOTHH, JTUHTBUCTUYECKH U JIOTUYECKU TMPaBUIHLHOE
M3JI0’)KEHUE OTBETA Ha BOIMIPOCHI, yMEHHE JIeNlaTh 000CHOBAHHBIE BHIBOJIBI;

— BJIQJICHHE UHCTPYMEHTApPUEM IO TUCLHHUILIMHE, YMEHHUE €r0 UCIOJIb30BaTh B TOCTAHOBKE
U pEUICHUH HayYHBIX U PO(ECCUOHATBHBIX 3a/a4;

— YCBOEHHE OCHOBHOW JMTEPATyphl, PEKOMEHJOBAHHOW Y4Ye€OHOW MpOrpaMMON IO
JTUCIUIUINHE;

— caMocTosiTeTbHas paboTa Ha NPAKTUYECKUX 3aHATHUAX, Yy4yacTHE B TPYIIOBBIX
00CYyXJIEHUSX, CPETHUIN YPOBEHb KYJIbTYPhI UCTIOTHEHUS 33 1aHHUIA;

— CcpegHMH ypOBEHb C(OPMHPOBAHHOCTH  3asBICHHBIX B paboueil mporpamme
KOMIIETEHIIUH.
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O1eHKa «y0061emeopumenbHoy:

— JI0CTaTOYHbIII MUHMMAJIbHbIN 00beM 3HAHUH 110 AUCLIUIUIMHE,

— YCBOGHHUE OCHOBHOM JIMTEPATYPhI, PEKOMEHIOBAHHOHN y4eOHOI MPOrpaMMOii;

— YMCHHME OPHEHTUPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENUUAX W HAIPABICHUIX IO
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIB30BAHUE HAYYHOW TEPMHHOJIOTMH, CTUIMCTHYECKOE M JIOTMYECKOE W3JI0KCHHE
OTBETa Ha BOMIPOCHI, YMEHHE JIeNIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLIMOOK;

— BJIQJICHUE MHCTPYMEHTapueM yueOHOH AMCLUIUIMHBL, YMEHHE €ro MCII0JIb30BaTh B
pELICHUH TUIIOBBIX 33/1a4;

— YMEHHE 10| PyKOBOACTBOM IIPENOJaBaTelIs pellaTh CTAHIaPTHBIE 331a4y;

— paboTa noJ pyKOBOJCTBOM IPENOJABATENs] HA NPAKTUUYECKUX 3aHSITUSIX, AOIYCTUMBII
YPOBEHbB KyJIbTYPbI UCIIOJHEHUS 3alaHUI;

— JOCTAaTOYHBIA MHHHMAJBHBIA YpOBEHb C(OPMUPOBAHHOCTH 3asBICHHBIX B paboueit
IpOrpaMMe KOMIIETEHLIUH.

OLICHKA «Hey0081emeopUmeibHON:

— (hparMeHTapHBIC 3HAHUS 110 AUCIUILINHE,;

— OTKAa3 OT OTBETA;

— 3HAaHHUE OTIENIbHBIX HCTOYHHKOB, PEKOMEHIOBAHHBIX  yueOHOH MporpaMMmoi Mo
JUCIUILINHE;

— HEyMEHHE UCI0JIb30BaTh HAYYHYIO TEPMUHOIIOTHIO;

— HaJIM4#e TPyOBIX OMIMOOK;

— HU3KHUH YPOBEHb KYJIbTYPbI UCTIONTHEHUS 33 JaHHIA;

—HU3KUHA  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIICTEHITUIA.

OneHovHBIE CpencTBa Il WHBATUIOB M JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbSI BEHIOMPAIOTCS C YYETOM UX WHIUBUAYATBHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEI.

— TpU HEOOXOJMMOCTH HWHBAIWIAM W JIUIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
37I0POBBS ITPEAOCTABIIAETCS TIONOJHUTENBHOE BPEMS ISl IOJTOTOBKM OTBETA HA SK3aMEHE;

— MpU TPOBEICHUH TPOIIEAYPHI OLICHUBAHUS PE3YJIHTATOB O0YUYEHUsI MHBAJIUIOB U JIHI] C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/I0POBbSI MPEAYCMATPUBAETCS HCIIOJIB30BAHHE TEXHUYECKHX
CPENCTB, HEOOXOAMMBIX UM B CBSI3U C UX MHAUBUIYATbHBIMA OCOOEHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JJIsi 00YYAIOIINUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI
U WHBAIWIOB TPOIEAypa OIECHUBAHUS pE3YyJIbTATOB OOY4YEHHUS MO JUCIHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa olneHWBaHUS PE3yIbTATOB OOYYCHHS WHBAIUIOB M JIUIl C OTrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0OPOBBS TI0 JUCIHILTHHE MpeIyCMaTpUBaeT MpeaoCcTaBiIeHne HH(OpMAaIlUU B
(dbopMax, aIaNTHPOBAHHBIX K OTPAHUYCHUSM HX 3JI0POBbS U BOCTIPUATHS HHPOPMAITUH:

J1Jis UL C HApYIIICHUSIMH 3PSHHUS:

— BTIEYaTHOH (popme yBeNUYeHHBIM MIpUdTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jis uI1 ¢ HapyIICHUSIMH CTyXa:

— B TIe4aTHOM (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

J11st 1T ¢ HApyIICHUSIMA OTIOPHO-IBUTATEIHHOTO amapara:

— B IIeyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JIOKyMEHTA.

JlaHHBIN TIepeYeHbh MOXKET OBITh KOHKPETU3HPOBAH B 3aBHUCHMOCTH OT KOHTHHTEHTA
o0Oy4aromuxcsl.
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5. Ilepeyenb y4yeOHOHM JUTEpPaTYpbl, MHGPOPMAIUMOHHBIX PECYypCOB H
TEXHOJIOTUH

5.1 YueOHas jureparypa

OcHoBHas 1uTepartypa:

1. TuxonoB A.H., A.A. Camapckuii. YpaBHeHUss MartemaTudeckoil ¢usuku. M.: U3n-Bo
MI'Y, 2004. 798 ¢

2.Antrynun K.K. Meroapl matematudeckoit ¢usmku. M.: Jlupekr-Menua, 2014. 123 c.
[DnexTponHsIil pecypc]. - Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=240552.

3.Kapuepckuii M.M. Jlekuuu 1o ypaBHeHHsiM Matematudeckoit pusuku. CII6.: Jlans, 2016.
164 c. [QnekTpoHHbIil pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/72982.

4.Kynpsimio C.H. OcHOBHbIE METO/BI PEIICHUS] PAKTUYECKUX 3a/1ad B Kypce «YpaBHEHUS
marematuueckoit puzukmn» / C.H. Kynpsmos, T.H. Paguenxo. Pocros v//1: M3a-Bo FODY, 2011. 308
c. [QnekTponHslii pecypc]. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=241103.

5.0neiinuk O.A. Jleknum 00 ypaBHEHHSX C YaCTHBIMH MpPOW3BOAHBIMH. M.: U3n-Bo
"Jlabopatopusi 3Hanui", 2015. 263 c. [Dnektponnbiii pecypc]. — Pexum pgocryma:
https://e.lanbook.com/book/70703.

I[JI)I OCBOCHHA JUCHUINIMHBI MHBAJIMAAMHU U JIMIAMHU C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B 3JICKTPOHHOM BUIIC B 3HeKTp0HHO-6I/I6HI/IOTe‘IHHX CHUCTEMAX.

Jlono/IHUTeIbHASL JIUTEpaTypa:

1. Ilerposckuit M.I'. Jlekiuu 06 ypaBHEHUSIX ¢ YACTHBIMU MPOU3BOAHBIMU. M.: ®U3MaTINT,
2009. 404 c. [DnexTpoHHbIH pecypc]. - Pexxum moctyma: https://e.lanbook.com/book/59551.

2. bynmak Bb.M., Camapckuii A.A., TuxoHoB A.H. COopHHMK 3ajjau 1O MaTeMaTHYECKOil
¢usuke. M.. OUSMATIIUT, 2004. 688 c. [DnekTpoHHBIM pecypc]. - Pexum pgocryna:
https://e.lanbook.com/book/63669.

3. Bmagumupo B.C., JKapunos B.B. VpaBHeHus wmaremarndyeckod ¢usuku M.:
OU3MATIIAT, 2008. 399 c.

4. Tonockokos, JI.Il. Kypc maremarnyeckoit ¢u3uku c ucronp3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnektpoHHbIi  pecypc]. - Pexum  pocryna:
https://e.lanbook.com/book/67461.

5. Hepesuu U.B. Ilpaktukym no ypaBHeHussM marematudeckoit ¢pusuku. CII6.: Jlans, 2017.
428 c. [OnexTpoHHBIN pecypc]. - PesxxuMm gocrtymna: https://e.lanbook.com/book/95131

6. EBmoxumoB A.A., IlaBnoBa A.B., Py6mor C.E. YpaBHeHHss mMareMaTnueckol (hU3UKHU.
Metoaunueckue ykazanus. Kpacnonap: M3n-so Kybanckoro rocynusepcurera, 2002.

7. IlaBnoBa A.B., Pyb6uoB C.E., CwmupnoBa A.B. IIpumeHeHHe UHTErpabHbBIX
npeoOpa3oBaHuil K PELIeHUIO 3a/1a4 JUIsl YPaBHEHUH B YaCTHBIX NMPOU3BOAHBIX. MeToanyeckue
ykazanus. Kpacnonap: Uzn-so Kybanckoro rocynusepcurera, 2003.

8. COopHHK 33734 110 ypaBHEHUSM MaTematuueckoil gusuku / A.A. Bamapus [u ap.]. M.:
®uzmarmur,  2003. 288  c. [DneKTpoHHBIH  pecypc]. - Pexum  nocryma:
https://e.Jlanbook.com/book/59314.

9. CgsemnukoB A.I'., boromo6oB A.H., Kpasios B.B. Jlekiuu no maremaruyeckoit (pusuke.
M.: U3a-Bo MI'Y, 2004. 416 c.

10. Unpun A.M. VYpaBHenust marematuueckoir ¢usuku M.:. OUIMATIIUT, 2009. 192 c.
[DnexTpoHHbIi pecypc]. - Pexum noctyna: https://e.lanbook.com/book/2181.

5.2. Ilepuoanyeckasi iureparypa

He ucnons3yrores

35


http://biblioclub.ru/index.php?page=book&id=240552
http://biblioclub.ru/index.php?page=book&id=241103

5.3. UuTepHeT-pecypchbl, B TOM YHCJ/Ie COBPpeMeHHbIe MpodeccuoHaJIbHbIEe 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

y1eKTpOHHO-0MbOMoTeYHbIe cucteMbl (IBC):

9BC «IOPAUT» https://urait.ru/

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

ObC «ZNANIUM.COM» www.znanium.com

OBbC «JIAHb» https://e.lanbook.com

kW=

IIpodeccuonanbubie 0a3bl JAHHBIX:

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

2. Hayunas snekrponHas oubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcsbl cBoOOAHOIO f0CTYyMIA:

1. Mup maremarnueckux ypasHeHuid EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, xumus, MaTeMatuka. http://www.ph4s.ru/index.html

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

4. CnoBapwu ¥ 3HIMKIIONeAMH http://dic.academic.ru/;

CoOcTBeHHbBIE )JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(popMannoHHbie pecypebl Kyol'y:
Cpena MOy IbHOTO TMHAMHYECKOTo 00y4ueHus http://moodle.kubsu.ru

ba3a yueOHbIX M1aHOB, y4eOHO-METOJUYECKIX KOMILIEKCOB, MyOIuKaluii 1 KoHdepeHuui
http://mschool.kubsu.ru/

5.4 Tlepeuennb MHPOPMAIIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMBbIX NPH OCYLIEeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca 1Mo TUCIUTLINHE

IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHI

1. TIpoBepka MHAMBHIyAIbHBIX 33aJaHUN U KOHCYJIHTHPOBAHHE MOCPEICTBOM IJIEKTPOHHOU
TIOYTHI.

2. Hcnonb3oBaHuEe  DIEKTPOHHBIX  MPE3EHTALMH TMPH  TPOBEIECHUM  JIEKIIUOHHBIX |
ab0paTOPHBIX 3aHSATHUH.

3. Hcnonp3oBaHHE MAaTEMATUYECKUX TTAKETOB P BBITTOIHEHUU UHAUBUIYAIbHBIX 3a/IaHUI.

IlepeyeHb HEOOXOAUMMOT0 IPOTPAMMHOI0 00ecIeYeHust

1. Omnepanuonnas cuctrema MS Windows.

2. HurerpupoBannoe opucHoe nmpunoxernne MS Office.

3. IlporpammHoe oOecrieueHHe jIsi OpraHU3alMM  YIPABISEMOrO  KOJUJIEKTUBHOIO U
6e3omacHoro jfocryna B IHTepHeT.

4. Maremarnueckuil maket Matlab.

6. MeToandyecKue YKazaHusd 1Jisg OGy‘[ﬁlOI].[I/IXCﬂ 10 OCBOCHMIO TMCHMITIJIMHBI

IIpu wu3ydeHuum Kypca «YpaBHEHHs MareMaTWyeckod  (U3MKH»  HEOOXOIMMO
aKTUBU3MPOBATh OCTATOYHbIC 3HAHUS CTYICHTOB 110 TAKUM MAaTEMaTUYECKUM JUCLMIUIMHAM, KaK
MaTeMaTHYeCKuH aHaiu3 U JudQepeHnnanbHble ypaBHEHMS.
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http://www.biblioclub.ru/
http://www.book.ru/
http://www.znanium.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://materials.springer.com/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.ph4s.ru/index.html
http://jmp.aip.org/
http://dic.academic.ru/%3B
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

MeToanyeckue peKOMEHIAUMH 110 OCBOCHHMIO JIEKIIMOHHOI0 MaTepHuaJia, MOATOTOBKeE
K JIEKIMSAM U NPAKTHYECKUM 3aHATHAM

[Ipu dTeHuU JEKIIMOHHOTO Kypca MPEICTaBISIeTCS [eIeCO00pa3HbIM O0paTUTh BHUMAaHUE
Ha (QUBMYECKUE TPUTIOKEHUS U3JTaraeMbIX MaTEeMAaTUYECKUX (PAKTOB M OTMETHTH TOT (PAKT, UTO
Kypc «YpaBHEHHUS MaTeMaTH4eckol (U3UKH» MO CYIIECTBY SIBISETCS MEPBBIM KYpCOM IIO
MaTEMATUYECKOMY MOJEIUPOBAHUIO, YUTAEMBIM CTyieHTaMm Hanpasiienus 01.03.02.

UToOB! M3JI0XKEHHE OBLJIO TOHATHBIM, CIIEYeT aKIEHTHPOBATh BHHUMAaHHE HE CTOJIBKO HA
(dbopManbHBIX MOMEHTAX JO0KA3aTeNIbCTB, CKOJIBLKO Ha JIBIKYIIUX UMU UICSX.

HeoOxonumMo OTMETUTHh MNPAKTHUYECKYI0 3HAYUMOCTh COOTBETCTBYIOIIUX MpoOJeMm,
oOpaTuTh BHUMaHHE Ha TpPeOOBaHUs, NPEAbSIBISIEMbIE K COBPEMEHHOMY CIEHHUAINUCTY —
MPHUKIATHOMY MAaTEMAaTHKy, MOSICHUTh HEOOXOIUMOCTh HCIIOJIb30BAHUS IMOJYYCHHBIX 3HAHUN
MIPY U3YYECHUU MOCIEAYIOIIUX CIEHHAIBHBIX KYPCOB.

O0mme peKoMeH/Ialli U 110 CAMOCTOSITe/IbHOM padoTe o0y4arommxcst
BaxkneiimuM 3Tanom Kypca SBISIETCS CaMOCTOSITENIbHAasg paboTa MO JUCIMILIHHE.
[lepeueHs pa3aennoB sl CaMOCTOSITENILHOTO U3YUEHHS IPUBEIEH B pa3zene 2.5.

BOl'lpOCbl AJIsl CAMOKOHTPOJIA MO pa3aejiaMm

Cemectp 5
Pazgea 1.

1. Harummre o6mmuii Bu1 inHeHOTo MU depeHITnaibHOr0 ypaBHEHUS BTOPOTO MOPSIIKA.

2. BoiBeauTe ypaBHEHHE NONEPEUHBIX KOJIEOAHUH CTPYHBI (IPOAOIBHBIX KOJIEOaHUI CTEPIKHSA).

3. Kakoe ypaBHeHuE Ha3bIBaeTCsA KBa3WIMHEHHBIM AU pepeHInanbHbIM YpaBHEHUEM B YaCTHBIX
IIPOU3BOAHBIX BTOPOIO MOpsiaAKa?

4. ITpuBeauTe NpUMepbl IPAaHUYHBIX YCIOBUHN [T YpaBHEHUS MTPOAOJIBbHBIX KOIEOaHUN CTEP)KHS.
5. BelBeiuTe ypaBHEHHE TEILIONPOBOIHOCTH.

6. IIpuBenuTe NpuMepbl TPAaHUYHBIX YCIIOBUM U1 YPaBHEHMS TEIUIONIPOBOAHOCTH.

7. Hanummure oOmuii BUJT CTAallMOHAPHOTO YPaBHEHHUSI.

8. UTo moHuMaeTcs 1oJi KOPPEeKTHOCTHIO MOCTAHOBKH 3a/1a4l MaTeMaTndeckoi Gpu3nku?

9. IIpuBenuTe NpUMeEp HEKOPPEKTHO ITOCTABICHHOW 3aauH.

10. B yem 3akitouaeTcsi MPUHIIMI CYTIEPIIO3UIINY TMHEHHBIX 33]]a4 MATEMaTUIECKON (HhU3UKu?

11. Kakoe ypaBHEHHE Ha3bIBA€TCSI YpaBHEHHEM THMIIEpPOOINYEcKOro (mapaboIrMyecKoro,
BITUNITUYECKOTO) TUMA?

12. 3anumure KaHOHMYECKMH BHJ ypaBHEHUs THIepOOonIndYeckoro (mapabojrMyecKoro,
BITUNITUYECKOTO) TUMA?

13.  Kakme  ¢usmueckue  MpoLECCHl  OMUCHIBAET  ypaBHEHHE  TUIMEPOOIMYECKOro
(mapabonMyecKoro, SUTUITUYECKOT0) TUIa?

14. K xakoMmy THITy ypaBHEHHI OTHOCHUTCS ypaBHeHue Jlamnaca (ITyaccona)?

15. K xakoMy THIly OTHOCUTCSI YPaBHEHHE TEIUIONIPOBOAHOCTH?

16. K xakoMy THIly OTHOCUTCSI BOJIHOBOE YpaBHEHUE?

17. 3anumure OOmMMH  BUA  XapaKTEPUCTHUECKOTO  YpaBHEHHsS Uil  JIMHEMHOTO
T epeHMaIbHOr0 YpaBHEHUS! B YACTHBIX MPOM3BOJIHBIX BTOPOTO TMOPSAAKA C JBYMS
HE3aBUCUMBIMU IIEPEMEHHBIMHU.

18. Kakune xapakTepuCcTUKN UMEET OJHOMEPHOE BOJIHOBOE ypaBHEHHE?

19. Kakue xapakTepuCTUKH UMEET ABYMEpHOE ypaBHeHue Jlarmaca?

20. Kakue xapakTepucTUKN UMEET OJHOMEPHOE YPaBHEHHE TEIUIONPOBOJHOCTH?
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Pazpgen 2.

1. YUro HazpiBaercs 3anmadein Komm? J[iig kakoro tuma ypaBHEHHMI crtaBuTCs 3amada Komm?
IIpuBenuTe npUMeEpSI.

2. BeiBegute Gpopmyiy ' Anambepa pemenust 3agaun Kommm 11t BOTHOBOTO ypaBHEHHS.

3. Jokaxwute, uro ¢opmyna J['Anambepa maer oOoOmeHHOe pemieHHe 3amaun Komwm st
OJIHOMEPHOT'O BOJIHOBOT'O YPaBHEHUS

4. Jlokaxxute eIMHCTBEHHOCTh PElIeHMs 3a1aun Ko 111 BOJTHOBOTO ypaBHEHUS.

5. Jlaiite pu3mdecKyro HHTEPIPETALIHIO OOIIETO PEIICHHS BOJIHOBOTO YPaBHCHUS.

6. ChopmynupyiiTe cMeIaHHbIE 334y I OJHOMEPHOT'O BOJHOBOTO YPaBHEHUS HA MPUMEPAx
MOTIEPEYHBIX KOJIEOAaHUN CTPYHBI U TPOIOJIbHBIX KOJIEOaHUH CTEPIKHA.

7. B uem cocTouT ujes MeToAa NPOJODKEHMs PELeHUs 3a/4ay JUisl BOJHOBOTO YPAaBHEHMs Ha
HOJIyIIPSAMON?

8. ChopmynupyiiTe 3amady O paclpoCTpaHEHHH KPAaeBOTO pEeXHMa, Ui Cilydasi, Korjaa 3a/laH
peXUM KoJieOaHUH KOHIA TOTYyOTPaHUUYEHHOTO CTEPKHS.

9. Hcnonw3ys ¢dopmyny Ilyaccona pemenus 3amaun Komm A5is BOJTHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, TOJYUUTE PEIICHUE COOTBETCTBYIOLIECH 3alauyd Ha IUIOCKOCTH METOJ0M
MIOKOOPJIMHATHOT'O CITyCKa.

10. JlaiiTe QU3NYECKyI0 MHTEPIIPETALUIO PELICHUS 33aJaud O MaJlbIX MONEPEYHBIX KOJIeOaHUsIX
CTPYHBI C 3aKPEIICHHBIMU KOHLIAMH.

Paznea 3.

1. Kakne 3agaum pemaer BapuanuoHHoe ucuucieHnue? [Ipusenaure nmpumepsl BapHallMOHHBIX
3ajau.

2. Yro Ha3biBaeTcs pyHkuuoHaaoM? [IpuBenure npumMeps! QyHKIIMOHAJIOB.

3. Uro Ha3piBaeTcsi Bapuauueil aprymeHTa ¢yHKuMoHanma? YTo Ha3bIBaeTcs Bapualuen
byHKIIMOHAA?

4. ChopmynupyiiTe MPOCTEUIITYIO BAPHAIIMOHHYIO 33/1avy.

5. laitTe onpeneneHue SKcTpeMyMa (pyHKIHOHaA.

6. Uto Takoe CUIIbHBIN (C1a0Bblif) 3KCTpeMyM?

7. Kakue ¢pyHKIMN Ha3bIBAIOT JIMHEHHO HE3aBUCUMBIMU?

8. JlaliTe onpezienieHne MOJIHOTHI CUCTEMBbI (DYHKIIMH.

9. Kakoe yciioBre Ha3bIBaIOT YCIOBUEM CTAIIMOHAPHOCTH (QyHKIIMOHAA?

10. IlpuBeaure popmyny ans Bapuanuu (yHKIMOHAJIA B Clydae MpOCcTeHieil BapualmoHHON
3aja4n.

Cemectp 6
Pazpea 1.

1. Chopmynupytite 3agaqy Ko i1 0THOMEPHOTO ypaBHEHUS TETJIONPOBOTHOCTH.

2. [IpuBenurte npuMepsbl yCIOBUN Ha OECKOHEYHOCTH JIA 33/7a4 B HEOTPAHUYEHHBIX O0JACTSIX
JUIsl ypaBHEHHUSI TEIJIONPOBOAHOCTH.

3. Ipusenute ¢opmymny Ilyaccona pemenus 3amaun Kommwm s OZHOMEPHOTO YpaBHEHUS
TEIUIONPOBOJHOCTH.

4. Haiite ¢usnyeckyro uHTeprperanuio (ynkiuun ['puna 3amaun Komm s ypaBHEHUS
TEIUIONPOBOJHOCTH.

5. 3anumuTe GyHAaMEHTAIBHOE PELIEHUE OTHOMEPHOT0 YPaBHEHHUS TEILIONPOBOJHOCTH.
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6. [lonp3ysick METOAOM OTpa)KeHHUs, MOCTPONTEe (DYHKLMIO BIUSHUS MTHOBEHHOT'O TOYEUHOTO
MCTOYHUKA JJIS TIOJyOIPAaHUYEHHOTO CTEPXKHSI C TETIOM30JUPOBAHHON OOKOBOW MOBEPXHOCTHIO
[pU rpaHUYHbIX ycinoBusax [ u Il pona.

7. IlpuBenuTe OCHOBHBIE CBOKCTBA O-(hyHKIMH [[upaka.

8. anumure pyHIaMEHTAIbHOE PEIICHHE OJHOMEPHOIO YPaBHEHHSI TETIJIONPOBOIHOCTH.

9. Iloctpoiite pynkuuto I'prHa ypaBHEHUS TEIIONPOBOAHOCTH B IIPOCTPAHCTBE.

10. JlokaxxuTe €IMHCTBEHHOCTh pELICHWS HAyalbHO-KPAEeBBIX 3a4ad Uil TPEXMEPHOTO
YpaBHEHHUS TEIUIOMPOBOAHOCTH C MOMOIIBI0 (hopmMyibl ['puHa.

Pazpmea 2.

1. Chopmynupyiite 3amaay [lItypma—JlnyBumis.

2. Yro HazbiBaeTcsi cOOCTBeHHOU pyHKIMen 3anaun L typma—JInyBumisa?

3. Uto Takoe coOcTBeHHOE 3HaUeHue 3a1auu [Itypma—JlnyBumis?

4. Yro HazbiBaercda cuekrpoM 3aaaun Hltypma—JInyBummia? Kakue criekTpsl BO3SMOKHBI?

5. Kakue ycnoBus Ha3bIBatOT rpaHuYHbIMU yenoBusamu 1 (11, IIT) poxna?

6. IlpuBenute cxemy npumeHeHus Merona @Dypbe Ul BOJHOBOIO ypaBHEHMs B Cllydae
HEOJIHOPOJHBIX IPaHUYHbIX YCIOBUH.

7. Jlaiite ¢pu3nyeckyr0 MHTEPIPETALUI0 PEIICHUS 33Jaud O MajblX MONEPEYHbIX KOJIEeOaHUAX
CTPYHBI C 3aKPEIUICHHBIMU KOHLIAMHU.

8. JlaliTe ompezeneHue rapMOHUIECKON (DYHKIIMH B KOHEYHOU ¥ OECKOHEYHON 00JIaCTSIX.

9. IlpuBenuTe npuMepbl QYHKIHNA, FTApMOHUYECKUX B KOHEYHOH M OECKOHEUHOM 00J1acTsIX.

10. TlepeuncauTe cBOMCTBa rapMOHUYECKUX (PYHKIINH.

11. K xakomy tuny otHocutcs ypasHeHue Jlarmnaca (Ilyaccona)?

12. ChopmynupyiiTe NPUHLIMI MAKCUMYMa Il TApMOHUYECKUX (DyHKLUI.

13. ChopmynupyiiTe BHyTpeHHIOI0 3a1a4y Jupuxie ans ypaBHeHus IlyaccoHa B pon3BOJIbHON
TpeXMEepHOH 001acTu.

14. Ilpusenure Bu1 ypaBHeHus Jlamnaca B cpepruuecKux U MUIMHAPUUECKUX KOOpAUHATAX.

15. Chopmynupyiite BHyTpeHHIO0 3a1auy Helimana s ypaBHeHus Jlamnaca B poOU3BOJIbHON
TpeXMepHOH 00JIaCTH.

16. Chopmynupyiite BHewHIo0 3a1ady 1l pona nns ypasHenus Jlamnaca.

17. aiiTe onpeneneHue 00beMHOTO IOTEHIIHATIA.

18. JlaiiTe onpeaeneHue MOTEHIUAIOB IIPOCTOrO U IBOMHOIO CIIOSL.

19. Tlepeuncnute CBOICTBa 00BEMHOTO MMOTEHIIMAA.

20. Kakumu cBoiicTBaMu 00J1a/1a10T MMOTEHLUANIBI IIPOCTOTO M ABOMHOTO C0s?

Pasgea 3.

1. Jns xakux ¢yskumii ompeaeneHo mpeoOpa3oBanue Jlarutaca (maTh —ompeneosieHue
OpUTHHAITY).

. IlpuBeaute popmyiiel mpsimoro u odpaTHOro npeodpasosanus Jlamaca.

. ChopmynupyliTe OCHOBHBIE CBOMCTBa TIpeoOpa3zoBanus Jlammaca.

. s kakux GyHKIMN onpeiesieHo mpeodpa3oBaHne KOMILIEKCHOE Ipeodpa3oBanue Oypbe.

. IlpuBeaute popmyiiel mpsiMmoro u 0OpaTHOTO MpeodpazoBanus Pypre (IKCIOHEHITUATIBHOTO).
. ChopmynupyiiTe OCHOBHBIE CBOICTBA MpeoOpa3zoBanus Dyprwe.

. [IpuBenuTe GOpMyIIBI IPSIMOTO B OOPATHOTO Sin-, cos IpeodpazoBanus Dypre.

. ChopmynupyiiTe OCHOBHBIEC CBOMCTBA sin-, cos mpeodpazoBanust Oyphbe.

. IlpuBeaute popmyiiel mpsimoro u oopaTHOro nmpeodpazosanus beccemns.

0. [TpuBenute GopMyIbl MPSIMOTO U 0OpaTHOTO TpeodpazoBaHuss MeruHa.

— O 00 3 N L b WIN
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IIpumepsbl 32124 1JI51 CAMOCTOSITEILHOTO pPellleHUsI

1. Pemuts 3a1auy:

2
02u 0~u
=4 _—+16t*,t>0,x >0,
ot? ox
=1_x4 Ou =2sin x,u =412,
t=0 6 8t —o x=0
2. Pemutsb 3a1auy:
0%u 2
SR N VR

0xdy o0y* y Oy
Ou

u| =1-x,—

y=1 6y

=3.

y=1
3. Pemuts 3anauy:

0% Ou
Qu _ Z—z +x+2t,0<x <1t >0,
ot Ox ox

u| =exsinnx,u| =u
t=0 x=1

o = L

4. Pemnts 3a1ady:

0
&—Z:Au+2xyz,l>0,—oo <X,y,z <0,

, Oul(x,y.0 [_1

0)= x2+ p2 -2 _
u(x, y,0)=x2+y2-2z2, py

5. ITonb3ysck HHTETpATbHBIM NpeoOpazoBaHueM Jlamnaca pemunTs 3a1aqy:

ou 62u
- = +u+BCOSX,0<X,y<Oog
oy ox?

u((),y): Ae 37, 6_u(_,_L): 0.

Ox

6. Haiiti yHKIIMIO TapMOHHYECKYIO BHYTPH KpyTa ¢ IEHTPOM B Hauase KOOpJMHAT pajuyca

r=2 Takyto, uto ¥| _, =sin3¢ cos’¢ |

7. Tonb3ysich MHTETpPATLHBIMU TIpeoOpa3oBaHusMU Dyphe ¢ KOHEUHBIMU MpeAeNiaMu PEIInTh
3aaay:

0%u 982u .
5T 6x—2+s1nt,0<x<l,t>0,

u(x,0)= 2u(x0) =0,

Ou( Zt )

u(0,1) = 0.
Oox

[Tonck uHdoOpManuu Uis OTBETOB HAa BOMPOCHI JJISi CaMOCTOSATEIbHOW paboThl U
BBITIOJIHEHUS 3a/IaHUM B HEKOTOPBIX CIydasX MPEINOJIaraeT HE TOJIbKO M3yYEHHE OCHOBHOM
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y4eOHOHl JuTepaTypbl, HO M TPUBJIECYECHHUE JONOJHUTEIbHOM JIUTEpaTypbl, a TakKxke
MCII0JIb30BaHuE pecypcoB ceTu HTepHET.

B ocBoeHnn nuCHUIUIMHBI MHBAIMIAMM U JIMLIAMHU C OTPAHMYEHHBIMH BO3MOKHOCTSMH
3I0pOBbsI OOJBIIOE 3HAYCHHE HMMEET HHIMBUAyallbHAs ydeOHas paboTa (KOHCYJNbTAIllMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYJIBTAllMM 10 TPEIMETY SBISIOTCA BaXHBIM  (DakTopom,
CHOCOOCTBYIOLIMM MHAWBUAYAIN3ALUU OOy4YE€HUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXJy I[pernojaBaTeieM M O00y4arollMMCs HWHBAIMJIOM WJIA JIMIOM C OrPAaHUYEHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajbHO-TeXHHYECKOEe 00ecnevdeHne Mo TUCIHITHHE (MOTYJII0)

ITo Bcem BUIaM yqe6H01‘/'I ACATCIIBHOCTH B pPaMKax JUCHUINIIMHBI MCIIOJIB3YIOTCA
ayIUTOpUHU, KAOMHETHI U JIAOOPATOPUH, OCHAIIIEHHBIE 000PYI0OBaHUEM.

JIns  caMOCTOSITeNbHOW  pabdOTHl  OOY4YalOMIMXCS — MPEITyCMOTPEHBl  IOMELICHUS,
YKOMILJICKTOBAHHBIC CHGHI/IaJ'II/I?:I/IpOBaHHOI\/JI MC6€HI>IO, OCHAallICHHBIC KOMHBIOTepHOﬁ TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIIOUEHHs K ceTH «HTepHeT» u obecneueHneM A0CTyna B AICKTPOHHYIO
nH(POPMaAIIMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

MarepuanbHO-TeXHUYECKOE 00eCTIeYeHIE TUCIIUIUIMHBI U
No Bua pabot
OCHAILIIEHHOCTh
1. JlexumoHHbIE JlekuvonHast ~ ayAMTOpHMs, ~ OCHAICHHas  IMPE3EHTAlMOHHOU
3aHATUA TEXHUKOU (mpoextop, JKpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIUM MNPOTPaMMHBIM  OOecliedeHHeM, a Takke
HE0OX0AMMOM MeOEIbIO (T0OCKA, CTOJBI, CTYJIbS).
(aymutopuu: 129, 131, 133, A305, A307).
2. [TpakTuyeckue AymuTtopust N1 CEMMHApCKUX  3aHATHH, YKOMIUIEKTOBaHHas
3aHATHUS HEOOX0IUMO MeOeIbI0 (mocka, CTOJIBL, CTYJIbsI),
MPE3eHTAIMOHHON TeXHUKOW (aymurtopuu: 129, 131, A305, A307)
W MIEPEHOCHBIM JEMOHCTPAIIMOHHBIM o0opyI0BaHEM
(aymutopun: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynnoBsie Aymutopust s CEMHUHApCKUX — 3aHATUM, TPYNIOBBIX U
(MHIMBUYaNIbHBIC) | WHIUBUAYATBHBIX KOHCYJIbTaIUH, YKOMIUIEKTOBAHHBIE
KOHCYJIbTalluu HE00X0UMOM MeOeNbIo (J0CKa, CTOMBI, CTYJbS).
(aymuropuu: 129, 131).
4. Texymuii AynuTtopusi 71 CEMMHAPCKUX 3aHATHM, TEKYIIEro KOHTPOJIS M
KOHTPOJIb, MPOMEKYTOYHON aTTeCTallud, YKOMILJIEKTOBAaHHAs HEOOXOIUMOMN
MPOMEKYTOYHASA MeOenblo (0CKa, CTONBI, CTynbs) (ayauropum: 129, 131, 133,
aTTecTaus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIIBIOTEPAMH C JTUIEH3UOHHBIM MPOTPaMMHBIM OOECTieueHueM U
BBIX0JI0M B uHTEpHET (106, 106a, A301)
5. | CamocrosrenbHass | KaOuner  anms  caMOCTOSTENbHON — paboOThI,  OCHAIIEHHBIH
pabota KOMITHIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOUEHHUS K CETH
«HTEepHETY», MPOrPaMMOIl IKPAHHOTO yBEIUYECHHSI, 00eCTIeYeHHBIN
JOCTYTIOM B JJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEpPCHTETa, HEOOXOAMMON Mebenbio (IOCKa, CTOJIHI,
CTYJIbSA).
(Aynutopus 102a, ynTaabHbIN 3a).

KomnbroTepHas nognepkka yaeoHoro mporiecca rno Harnpasienuto 01.03.02 IIpukinagHas
MaTeMaTHKa U WH(POpMaTHKa 00eCIIeUnBaCTCs MPAKTUUYECKU 110 BCeM AuCHUIUIMHAM. DakynbTeT
KOMIIBIOTEPHBIX TEXHOJIOTMM ¥ IPUKIIAJHOM MATEMAaTUKH, OCHAILIEH KOMIIBIOTEPHBIMU KJIACCAMH,
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YCTaHOBJICHA JIOKallbHAsl CETh, BCE KOMIBbIOTEPHI (paKysbTeTa MOAKIIOUEHBbI K ceTu MHTepHerT.

CrynentaM naoctynHbl coBpeMeHHble [I9BM, coBpeMeHHOE JHMIEH3MOHHOE MPOrPaMMHOE
o0ecrieueHue.

CryneHTsl U IIPEno/iaBaTeid By3a UMEIOT MOCTOSHHBIN OCTYT K 3JIEKTPOHHOMY KaTaJIoTy
y4eOHOM U METOAMYECKOM JIuTepaType.
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