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1 Hesau 1 3a1a4u M3y4YeHH s JUCUMTLTUHbBI
1.1 Iles1b 0CBOEHHA TUCIHUILIHHBI

JlaHHasl TUCIUTUIMHA CTABUT CBOCH IICNIbI0 M3ydeHUe (yHIaMEHTAIBHBIX OCHOB TCOPHH
YpaBHEHHUN MaTeMaTU4ecKol (UMK B 00bEeMe, HEOOXOAMMOM [UIsi OOIIero pa3BUTHS H
OCBOCHHUS CMEXKHBIX JTUCIUIUIMH (U3UKO-MATEMATHYECKOTO IIMKJIA, OBJIAJICHHE aIllapaToM
MaTeMaTHYECKON (U3UKH U MOATOTOBKY K CO3HATEIHLHOMY BOCIIPHUSTHIO MIPOLEAYP MPUKIATHOTO
aHaJIM3a, OCBOCHHE METOJOB IMOCTPOCHHS MaTeMaTHYCCKHUX MOJCNIeH Ha OCHOBE ypaBHEHUH

MaTteMaTHuecko ¢u3uku. Llean IUCHUIUIMHBI COOTBETCTBYIOT (POPMHUPYEMBIM KOMIIETCHIIMSM
OIIK-1, OIIK-3, TIK-2.

1.2 3agauy JUCHHUILINHBI

OcHoBHbIE 3aJa4H TUCIUTUINHBIL:

— YCBOCHHE OCHOBHBIX HJICH, TOHATHH U (AaKTOB ypaBHEHHH MaTeMaTH4eCKOW (DU3UKH,
HEOOXOIUMBIX JJISl pELICHHS TEOPETUYECKUX U MPUKIAHBIX 3a7a4 MPUMEHEHUS JUCIUILTNHBL;

— ¢opMHUpOBaHKE HABBHIKOB (hOPMYIUPOBATh U PEIIATh 33Jja4ll MaTeMaTUIeCKOU (U3UKH,
CO3/1aBaTh U UCIOJIb30BAaTh MaTEMaTHYECKHUE MOJIEH MPOILIECCOB U OOHEKTOB;

— pacliupeHue U YIIIyOJieHHE TEOPEeTUYECKUX 3HAHWM M Pa3BUTHE JIOTMYECKOTO
MBIIIICHHS; TOBEM OOLIETO YPOBHS MaTeMAaTHUYECKOM KYJIbTYpHI;

— ¢opMUpPOBaHKE TBOPYECKOTO MOAX0/1a K U3YUCHHIO PU3NUYECKUX MPOIIECCOB.

1.3 MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIM NPOrpaMMal

JucuuruinHa «YpaBHEHUS MaTeMaTH4ecKoil ¢u3uku» oTHocuTcs K «OOs3arenbHas
gacTh» brioka 1 «Jlucruminmael (MOIYIIH)» y4eOHOTO TJIaHa.

MecTo Kypca B IOATOTOBKE BBIITYCKHUKA ONPENEISIETCS BBIJAIOLIEICS POIbI0 METOAOB U
UJel ypaBHEHH MaTeMaTH4YeCKON (U3uku B (OPMHUPOBAHUU CIICIIHAIIACTA IO JIFOOOH 00J1acTu
3HaHWUH, CEpPbE3HO HUCIIOJIB3YIOLIEN MaTEMaTUKY; KPOME TOT0, MHOTHE IUCKPETHBIE, "KOHEUHbIE"
MOJIENIM, 3a/Ja4d U aJIrOPUTMbI, XapaKTEpHble A JAHHOM CIEUUATIbHOCTH, UMEIT CBOMM
UCTOYHUKOM, Mpo0oOpa3oM WM TpEAETbHBIM CllydyaeM Ty WIM HHYI OECKOHEYHOMEPHYIO
CUTYalHIO, a IOTOMY TPeOYIOT CBOOOJHOIO BIaI€HUS UIEAMH U MTOAXO0JaMH, BEIpAOOTAHHBIMHU B
mareMaThueckol  ¢usuke. JlaHHpli Kypc Hambosiee TECHO CBA3aH C  TeopHe
T QpepeHMaIbHbIX YPABHEHUH, MOCKOIBKY OOJBIIMHCTBO YPAaBHEHUH MaTeMaTHYECKOM
¢u3uKM CBOAATCS TEM WJIM HMHBIM CHOCOOOM K OOBIKHOBEHHBIM JH((hepeHInaTbHBIM
YPaBHEHMSIM.

HeoOxomuMbiM TpeOOBaHUEM K «BXOJHBIM» 3HAHHUSM, YMEHHUSM U OTBITY JCSATEIbHOCTH
00yyJaromerocsi Ipu OCBOCHUU JAHHOW TUCLMIUIMHBI, TPUOOPETEHHBIM B PE3yNbTaTe U3y4EeHUs
IPEIUIECTBYIOIUX JUCHMIUIMH, SBJSETCS OCBOEHHMS KypCOB MAaTEMaTHYECKOrO aHalu3a,
anreOppl ¥ aHAIUTUYECKOW TeoMeTpuu u JuddepeHInanbHbIX ypaBHEHUH, B 00bBeMe,
IPETyCMOTPEHHOM JJIsl COOTBETCTBYIOILErO HAIIPABIICHUS.

1.4 Ilepevyenr TmIAHMPYEMBIX PpPe3yJbTATOB OOy4YeHHMsl 1O JMCUHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMH pe3y/JbTATaAMHU 0CBOEHHS 00pPa30BaTe/IbHOI MPOrpaMMBbl

[Iporpamma omnpeznenser oOmui 00beM 3HAHWUN, MO3BOJAIOMIMN CHOPMHUPOBATH Y
CTyJEHTa IEIOCTHOE TpEeNCTaBlieHHe 00 OCHOBHBIX MOJENAX M METOJaX MaTeMaTH4eCKON
bu3uKy, 00eCIIeYnBaAOIINX MTMPOKHI CIIEKTP WX MPUMEHEHU. BmecTe ¢ TeM, u3nokeHue psaa
paszenoB Kypca HEM30€)XKHO MMEET, B OCHOBHOM, MH(pOpMallMOHHBINA XapakTep. B pesynbrare
W3Y4YEHUs] JUCHUIUIUHBI CTYACHT I0JKEH

—3HaTh 3HAYEHUE OCHOBHBIX TEOPEM TEOPUU YPABHCHHH MAaTeMaTUYECKOW (U3HKHU
(TeopeMbl CYIIECTBOBaHHS M €AMHCTBEHHOCTH peuleHus 3agad Kolm OCHOBHBIX THIIOB,
HAYaJIbHO-KPAeBbIX 3aJ]ad OCHOBHBIX THUIIOB, TEOPEMBI O HEMPEPHIBHOI 3aBHCUMOCTH pEILEeHUs



3agay Komm OT HavajbHBIX JaHHBIX M IApaMeTpPoB), MNPEACTaBIATh CHEUU(UKY 3anad
pelaeMbIX ¢ TOMOIIBIO YPAaBHEHUH MaTeMaTu4eckon (pU3UKH;

— yMeTh HaXOAWUTh pEHICHUs: OOIIMe JJIsI OCHOBHBIX THUIOB UG epeHIINaTbHBIX
YPaBHEHHH C 4YacCTHBIMU IIPOM3BOJHBIMM BTOpPOro mopsaka, 3agad Komwum mid ypaBHeHHM
napaboJIMYEeCKOro0 M TUIepOOIMYECKOro THUIIOB, HAYaJIbHO-KPAEBBIX 3a1ad A ypaBHEHHH
napaboIMYecKoro M THUMEepOOJIMYECKOr0 THIIOB B OrPAaHMUYEHHBIX OOJIACTSX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3a1ad MJIs1 YPaBHEHMM OJIIMITHYECKOTO THUIIA, YMEThb JI0Ka3bIBaTh
M3Yy4aEeMBbIE TEOPEMBI;

— BJIaJIETh OCHOBHBIMM METOAAMM PELICHHs HAYAJIbHBIX M KPACBBIX 3a7a4 JUIsl ypaBHEHUI
MaTeMaTH4eCKOW (PU3UKHU U ObITH CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIIAJHYIO 3a/a4y Ha
s3bIK AU PepeHInanbHbIX YPaBHEHUH C YaCTHBIMH IPOM3BOAHBIMU MJIM HMHTETPATBHBIX
YPaBHEHHUH U ONPEAEIUTH IIyTH €€ PEIICHUS.

TpeboBaHUs K YpOBHIO OCBOEHUS COJEpKaHMs Kypca ONpPENeNsioTCs BBIIIECKA3aHHBIM,
CoJlep’KaHuEe Kypca IOJKHO OBITh YCBOGHO HACTOJIBKO TIIYOOKO M OCHOBATEIBHO, YTOOBI
o0ecreunTh TOTPEOHOCTH CMEXHBIX KypCOB, a TaKXKe AaKTHUBHOE BIAJICHUE METOJaMu
MaTeMaTU4eCKOr (PU3UKH, KOTOPHIE MOTYT BCTPETUTHCS B JajbHEHIIEH MPaKTHYECKOW padoTte
BBIITyCKHHKA.

W3yuenne naHHON y4yeOHOW AMCIUIUIMHBI HANpaBlIEHO HAa OBJIAJCHHE OOydYaloIIMMCS
CJIEYIOIIUMH KOMIIETEHIUSMU:

OIIK-1 Cpnocob0eH npuMeHAATh (PyHAAMEHTAJIbHbIEe 3HAHHSA, NMOJYy4YeHHBbIe B 00/1aCTH
MaTeMAaTH4YeCKMX M (MJIM) ecTeCTBEHHbIX HayK, M MHCIO0Jb30BaTh HX B
npogeccuoOHAILHOM AesITeIbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3H.3) CnocobeH NpUMEHSTh (PyHIAMEHTAIbHbBIE
3HaHUS, MOJTyYCHHbIE B 00JIACTH MaTeMaTHYeCKUX M (MJIM) €CTECTBEHHBIX HayK, U
UCIIOJIb30BaTh MX IPHU aHAIM3€E MIPEIMETHOIN 0b1acTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM M MEXIYyHAapOJIHBIH ONBITB B
00/1acTH MaTeMaTU4eCKUX U (WJIM) €CTECTBEHHBIX HAayK, M MCIIOJIb30BaTh UX B
po(hecCHOHATLHOM JIEATEIIEHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.1) MHcnonp3oBaTh CYLIECTBYIOIIUE THUIIOBBIE
pelIeHns ¥ M1abIOHBI IPH aHATN3€ BXOIHBIX TAHHBIX

Baagers UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOIEHUNA W W3MEPEHUH,
COCTaBJIEHUE UX ONHMCAHUHN U (HOPMYITHUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 p.2 Tx.) JlesTenpHOCTb, HANIpaBJICHHAs! HA PEIICHHUE
3a/1ad aHAJIMTUYECKOTO XapakTepa, MPEANoiaraloimx BBIOOp U MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHMs 3a7ad, C HMCIOJIb30BaHUEM (YHIAMEHTATBHBIX
3HaHUH, MOTYYEHHBIX B 00JIACTH MAaTEeMaTHYECKUX U (M) €CTECTBEHHBIX HAYK

OIIK-3 Cpoocob0eH mpuUMeHATh W MOAM(PUIUPOBATH MaTeMaTHYecKHe MOAEIM sl
peleHus 3a71a4 B 00J1acTH NPOdecCHOHAIBbHOM 1eITeJIbHOCTH

3HaTh HOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3amayu NPOBOAMMBIX HCCIIETOBAHUN U
pa3paboToOK, METOABl MAaTEMAaTHYECKOTO MOJICITMPOBAHMS ISl PEIICHHUS 3a7ad B
obnactu npodeccnoHabHOM e TEeTbHOCTH
NOIIK-3.2 (40.001 A/02.5 3n.1) Llenu u 3amaunM TPOBOAMMBIX HCCIECIOBAHUN U
pa3paboTOK, METOJBI MATEeMAaTUYECKOTO MOJEITHPOBAHUS JUISI PEUICHUS 3a1ad B
obsactu mpodecCHOHAIBEHON AeSTEIHhHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OreuecTBEHHBIH M MEKIYHAPOJIHBIM ONBIT B
COOTBETCTBYIOIICH  0OJacTH  WCCIAEAOBaHWM, METOABl  MaTeMaTHUYeCKOTO



YMmernb

Baanern

IIK-2

3HATh

YMmerhb

Baanern

MOJICIMPOBAHUS A  pelieHus 3a7ad B obOjmacTH  npodeccroHalbHOM
JeATEIbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHBIC JAaHHBIE, CIIOCOOEH
MPUMEHSTh ¥ MOJIU(UIIMPOBATh MAaTEMaTHICCKUE MOJICIH JIJIs PEIICHUS 3a1ad B
obnactu npodeccnoHabHOM e TeTbHOCTH

HNOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsaTe MeTOABI  IPOBEICHHS
OKCIIEPUMEHTOB, MATEMATHUECKOE MOJICTHPOBAHUE JJIsl PEIICHHUS 3a/1a4 B 00JIaCTH
po(heCCHOHATLHOM JISATSIIBHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeneHne 3KCIEPUMEHTOB C HUCTIOIB30BAHHEM
METO/IOB MaTeMaTUYECKOI0 MOJEIHPOBAHUS B COOTBETCTBUU C YCTAHOBJICHHBIMHU
MOJIHOMOYUSIMU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HAOMIONEHUH M H3MEpPEHHIA,
COCTaBJICHME WX ONUCAaHUH U (QOPMYIHPOBKA BBIBOJIOB, C IMPUMEHEHHEM
MaTEeMaTUYECKUX MOJEIen

NOIIK-3.11 (40.001 A/02.5 Op.2 Ta.) JlesTenbHOCTh, HAallpaBJICHHASA HA PEIICHHUE
3a/1a4 aHAIMTUYECKOTO XapakTepa, MPEANoiaraloiux BBIOOp U MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIIeHMs 33Jad Ha OCHOBE METOJOB MaTeMaTHYEeCKOTro
MOJICJIUPOBAHUS

Cnoco0eH aKTHBHO y4acTBOBATh B HCCJIEJOBAHHH HOBBIX MAaTeMAaTHYeCKHX
MojieJiell B eCTeCTBeHHbIX HayKax
UIIK-2.1 (06.016 A/30.6 31.3) [IpeamerHast 001acTh M METOIBI MATEMATUYECKOTO
MOJICIUPOBAHUS B €CTECTBEHHBIX HAYKax
UIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3amaund NpOBOAUMBIX HCCIEIOBAHUNU U
pa3pabOTOK B €CTECTBEHHBIX HayKaxX
HIIK-2.3 (40.001 A/02.5 3H.2) OTedecTBEHHBIM M MEXKAYHAPOJHBIA OMNBIT B
MCCJICIOBAaHUHM MaTEMaTHYCCKUX MOJIeNIel B €CTECTBEHHBIX HayKax
UIIK-2.4 (40.001 A/02.5 3u.4) Metonbl MpOBEACHUS SKCIEPUMEHTOB U
HaOmrofieHUH, 0000meHuss U 00paboTKM WH(GOPMAIIUKU B HCCIICIOBAHHH HOBBIX
MaTEeMaTHYECKUX MOJIENICH B €CTECTBEHHBIX HayKax

HIIK-2.6 (06.016 A/30.6 ¥V.1) AHanu3upoBaTh BXOHbIE JaHHBIE MIPU TPOBEACHUHI
WCCJICIOBAaHMI MaTeMaTUICCKHX MOJICIICH B €CTECTBEHHBIX HayKax

HIIK-2.8 (06.001 D/03.06 Tn.2) IlpoexktupoBaHue CTPYKTYp MAAHHBIX TIPH
pa3zpaboTke W TMPOBEICHUU WCCIEAOBAHWN HOBBIX MAaTEMaTHYECKHX MOJeNel B
€CTECTBEHHBIX HayKax

UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBencHuwe HAOMIONEHUN U W3MEPEHUI,
COCTaBJICHHME WX ONucaHuii u GOpMyIUPOBKA BBIBOJOB NPU MPOBEICHUHU
WCCJICIOBAaHUI MaTeMaTUYECKUX MOJICTICH B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 [p.2 Tn.) HesTensHOCTh, HallpaBJIEHHAs HA PEIICHHE
3a/1a4 aHAJIMTUYECKOTO XapakTepa, MPEANoiaraloiux BBIOOp U MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHUs 3aaad, pa3pabOoTKW HOBBIX MaTEeMaTHUECKUX
MOJICJIEN B €CTECTBEHHBIX HAyKax

Pesynbrartel 00y4eHHs] TIO AMCHMILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHUJIOB KOHTAaKTHOW U CaMOCTOATEIBLHOH paboThl OOyYaromuxcsi B COOTBETCTBUH
YTBEPKJACHHBIM Y4EOHBIM TIIAHOM.

C



KOL[ 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yﬂLTaTI)I 06y‘leHI/I${ 0 AUCLUIIIINHE

OIIK-1 Cniocoben mpuMeHATh (hyHIaMeHTAIbHBIC 3HAHUS, TIOJTYYCHHBIE B 001aCTH
MaTeMaTHYECKUX U (M) ECTECTBEHHBIX HAYK, ¥ HCITOJIB30BaTh UX B MPOPECCHOHATLHON
JeSITEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
MPUMEHATh (YHIAMCHTAIbHBIC 3HAHHUS, TOTyYCHHBIC B
obilacTH MaTeMaTHYeCKUX U eCTECTBEHHBIX HAyK, H
HCIIOJB30BaTh UX MPU aHAJIHM3E MPEAMETHOM o0nacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yeCTBCHHBIA WU
MEXYHapOAHbBIA OIBIT B B 00JaCTH MaTeMaTHYECKUX
U (WIM) €CTECTBEHHBIX HAyK, M HCIOJNB30BaTh HUX B
PO ECCHOHATBEHOM IS TETEHOCTH

HOIIK-14 (06.016 A/30.6 VY.1) Hcnoab3oBarb
CYIIECTBYIOIINE THUIIOBBIC PEHICHUS W INAOJOHBI MPH
aHaJIM3€ BXOMHBIX JTaHHBIX

HUOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBeneHue
HaOMIOeHNH 1 U3MEPEHUil, COCTaBICHHE UX ONMMCAHUN
1 GopMyJIHPOBKa BBIBOZIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) J[esarenbHOCTb,
HaTIpaBJICHHAsT Ha pCIICHHE 3a7ad aHAIUTHICCKOTO
XapakTepa, MPEeAIoararoix BEIOOp W MHOTOOOpasue
aKTyaJIbHBIX ~ CIIOCOOOB  pemIeHWs — 3aaa4, ¢
HCIIOJIb30BaHUEM (byHIaMEHTAIBHBIX 3HaHHIA,
MOJIYYEHHbIX B O0JACTH MaTeMaTHYeCKHX U (WMJIH)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIC 337a4M, YPaBHCHUS M METOJBI
MaTeMaTH4ecKol (u3uKH; (U3NYECKUl CMBICHT
OCHOBHBIX TOHSATHH W (HAaKTOB MaTEeMaTHYCCKOH
¢u3uky 1 chepbl UX TPUMEHEHUS

YMeer: KOPpPEKTHO TIOCTaBUTh  3agadyy W
ONPENIETUTh KPAEBbIE YCIOBUS; aHAIUTUYECKH U
YHUCIIEHHO pemartpb OCHOBHBIE 3a/1aumn
MaTeMaTH4ecKol  (Qu3MKM W KOPPEKTHO
UHTEPIPETUPOBATH MOJTYUCHHbIE PE3YIbTATHI.

Baaneet: OCHOBHOH TEPMUHOJIOTHEN u
MOHATUHHBIM arnmapaTom MaTeMaTUYECKOU
GU3MKM;  OCHOBHBIMH  AHAIUTHUYECKUMU |

YHUCIIEHHBIMM METOJIaMU DEILIEHUS ypaBHEHUH B
YACTHBIX MPOU3BOIHBIX

OIIK-3 CnocoOeH NpUMEHSATh 1 MOAU(UIIMPOBATH MATEMAaTHUECKUE MOJICIH JUIs PELICHUS

3a/1a4 B 00JIaCTH TIPO

€CCHUOHAJILHON AEATEIILHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amaun
MPOBOJIMMBIX HCCIICIOBAHUI W pa3pabOTOK, METOMbI
MaTEMaTH-9€CKOTO MOJCIHPOBAHHUS U  PELICHUS
3a7a4 B 00J1aCTH PO EeCCHOHATIBHO eI TeNbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Llenun u 3amayn
MNPOBOJUMBIX HCCICIOBAaHUA M pa3pabOTOK, METOIbI
MaTeMaTH4eCKOT0 MOJCIUPOBAHHUS IS PEIICHUS 3a1ad
B o0siacTu Mpo(heCCHOHANBHOHN e TeTbHOCTH
HOIIK-3.3 (40.001 A/02.5 3H.2) OTeyeCTBCHHBIH U
MEXYHAPOJHBIA ONBIT B COOTBETCTBYIOILICH 00IacTH
HCCIIeIOBaHUIA, METOBI MaTeMaTHIECKOTO
MOJICIIUPOBAHUS U pEHICHHS 3agad B oOnacTu
PO ECCHOHATBEHOMN eI TETEHOCTH

HOIIK-3.5 (06.016 A/30.6 VY.1) Ananu3upoBaTb

BXOAHBIC  JaHHBIE,  CIOCOOEH  NPHUMEHATh U
MOOU(UIMPOBATE MaTEMATHUECKHE MOJENU IS
peureHuss 3amad B obmacté  mpodeccuoHaIbHOR
JIESAITEIbHOCTH

HOIIK-3.6 (40.001 A/02.5 V.3) IIpumeHATH METOIBI
MIPOBENEHHsT HKCIICPUMEHTOB, MAaTeMaTH4eCKoe MO—

JeIMpoBaHHE JUIS pelleHHMs 3amad B obnactu
Hpo(eCCHOHATBHOI AeATETb—HOCTH

HOIIK-3.9 (40.001 A/02.5 Tn.1) IIpoBeneHue
SKCIIEPUMEHTOB ~ C  HCIOJB30BAaHUEM  METOJOB

MaTeMaTU4eCcKOT0 MOJEJIUPOBAHUS B COOTBETCTBHU C
YCTaHOBJICHHBIMH TIOJTHOMOYHUSIMH

HOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue
HAOJFOICHUN U U3MEPEHHH, COCTABICHUE HX OMUCAHUI
"  (OpMyIMpOBKa  BBIBOJOB, C IPHUMCHCHUEM
MaTeMaTHUYECKUX MOJEIeH

HOIIK-3.11 (40.001 A/02.5 [p.2) dearensHOCTb,
HalpaBJICHHAs HA pEIICHUE 3a/1ad aHATUTHYECKOTO
XapakTepa, IpeAnoIaralouIix BEIOOp 1 MHOrooOpasue
aKTYaJIbHBIX CIIOCOOOB PEIICHHUS 33/1a4 Ha OCHOBE
METOI0B MaTEeMAaTHICCKOTO MOJICITUPOBAHUS

3naer: MaTEMaTHYECKHE (GopMyIHpPOBKH
OCHOBHBIX MIOHATUI u YTBEPKICHUH;
MaTEMAaTHYECKAE MOJIEIN OCHOBHBIX NPUIIOKECHUN
Teopun mddepeHnnanbHbIX YpaBHEHUI;
OCHOBHBIE METO/IbI pelieHus 3a1a4
MaTEeMaTHYECKON bu3uku; OCHOBHBIE
IOPUKIAJHBIE  TAKEThl, HUCIOJb3yEMBbIE IS
pELICHNs YPAaBHEHUH B YACTHBIX IPOU3BOIHBIX.

YMeer: CTpOUTH MNPOCTEUIINE MAaTEeMaTUYECKHUE
MOJIENIM CTaHJAPTHBIX (PU3NYECKUX IPOILIECCOB;
MEePEBECTH 3a/auy Ha SA3bIK U epeHITnaTbHBIX
YpaBHEHU C  YaCTHBIMH  MPOHU3BOJHBIMU;
HAXOJUTh PEUICHUS: 0OLIME i1 OCHOBHBIX THUIIOB
muddepeHMaIbHbBIX yYPaBHEHUH C YaCTHBIMHU
MPOU3BOJHBIMUA BTOPOTO TMOPAIKA; BbIOUPAThH
METOJI ~ pEHICHHWs]  TOCTaBJICHHOW  3a/adyw;
COJIEp’KaTeIbHO UHTEPIPETUPOBATh PE3YNIbTATHI;
UCTIOJIBb30BaTh  DJIEKTPOHHBIE  TEMaTHUYECKHUE
pecypchl uisi yrayOJeHus 3HaHWA 10 U3ydaeMoun
JUCITUTLINHE

Bnaneer: HaBeIKaMU = peIIEHUS  3aJadyd  H
UHTEpOpETallMl  pe3ydbTaTOB B  TEPMHUHAX
MPUKIATHOW 00JIacTH; HAYYHO-METOJAMYCCKUM
anmnaparom TEeopuun QG epeHIaIbHbIX
YpaBHEHU; HaBBIKAMH JI0OKa3aTeIbCTBa
OCHOBHBIX YTBEP>KJICHUI; HAaBBIKAMH MOCTPOCHUS
MPOCTEUIIINX MaTeMaTUYECKUX MoJeen
buznuecKux MPOLIECCOB; METOJIaMH

WCCJICIOBAHMS MOJIENe (DU3NYECKUX MPOIECCOB;




KOL[ 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yﬂLTaTI)I 06yquI/m 0 AUCLUIIIINHE

HaBBIKAMU HCIOJB30BAHUS MMAKETOB MPUKIIAIHBIX
HporpamMM JJIsl PEeHIeHUs 3aJad MaTeMaTHYeCKO
bu3uKu

IIK-2 CriocoGeH akTUBHO y4acTBOBATh B MCCIEAOBAHUN HOBBIX MaTEMaTUYECKUX MOJICIICH B

BCHHBIX HayKaX

€CTECT
HIIK-2.1 (06.016 A/30.6 3n.3) IlpeamerHas
00JacTh u METO/IbI MaTeMaTHYECKOTO

MO/JICJIMPOBAHKS B €CTECTBCHHBIX HAYKaX
HUIIK-2.2 (40.001 A/02.5 3u.1) Ilenu u 3amaum
NPOBOIMMBIX HCCICIOBAHMN M pa3pabOTOK B
€CTECTBEHHBIX HAYKax

HUIIK-2.3 (40.001 A/02.5 3u.2) OreuecTBEHHbIH
W MEKIYHAPOI—HBIH ONBIT B HCCICIOBAHUU
MaTe—MaTHYeCKUX MOJECIeH B €CTECT—BCHHBIX
HayKax

3HaeT: METOJbl UHUCIEHHOIO aHalu3a, HUMETh
YETKOE MPEJICTAaBICHUE O BUJIAX MAaTEMaTHYECKHUX
MoJiesiell, OCHOBaHHBIX Ha YUCIEHHBIX METOJaX, O
croco0ax MX MOCTPOCHHM, O YUCIEHHBIX METOAAX
peanu3anuy MaTeMaTHYeCKHX MOJENel; MEeTOAbI
U CIOCOOBI TIOMCKAa HEOOXOIUMON MH(OpMaLUH,
MaTeMaTUYeCKHEe PEeCypchbl OHUOIMOTEK W CEeTH
WuTepHeT 1o MeTojaM MaTeMaTHIeCKO (PU3HKH.

HUIIK-2.4 (40.001 A/02.5 3u.4) Metoasl
MPOBE/ICHUS JKCIEPHU—MEHTOB W HAOJIOICHUIA,
0000-1mennss u o0paboTku uHpOpManMu B
UCCIICIOBAaHUU HOBBIX MaTe—MaTHYECKHX
MoJIeJiell B €CTECT—BEHHBIX HAyKax

HUIIK-2.6 (06.016 A/30.6 Y.1) AHamu3upoBathb
BXOJIHBIC JTAaHHBIC npu POBE-ACHUN
WCCIEIOBAaHUN MaTeMaTHYeCKUX Mojeled B
€CTECTBEHHBIX HAyKax

HIIK-2.8 (06.001 D/03.06 Tn.2)
IIpoexkTHpOBaHWE  CTPYKTYp  HOAHHBIX  IPH
pa3paboTKe U MPOBEICHUU HCCICIOBAHUN HOBBIX

Ymeer: pazpabaTbiBaTh AITOPUTM NIPUMEHSIEMOTO
METOJla PpEeUICHHs; TPUMEHSATh Ha TPAKTHUKE

METOJbl  YHCJIEHHOTO aHajlK3a; pealn30BaTh
YHUCIIEHHBIM alTOPUTM NMPOTPAMMHO C HOMOIIbIO
MHCTPYMEHTAIbHBIX CPEACTB U IIPUKIATHBIX
porpamm; aHAIU3UPOBATh MOJIy4YE€HHBIE
pe3yNIbTaTHhI; [10JIB30BATHCS CIIPAaBOYHOM
MaTeMaTU4YeCKOoi JIUTEPATYPOMt o

MaTeMaTHYECKOW (HU3UKE M COOTBETCTBYIOIIUMHU
pecypcamu cetu HTepHeT

MaTEMAaTHYCCKUX MOJEICH B  ©CTCCTBEHHBIX
HayKax

HIIK-2.10 (40.001 A/02.5 Tn.2) IIposenenue
HAOJIONICHUIT W W3ME—PCHUI, COCTAaBICHHE UX
omucaHWii © (QOPMYIHMPOBKA BBIBOJIOB MU
NPOBEJCHUM HCCJICOBAaHUN MaTe—MaTHYECKUX
Mo/IeJiell B eCTeCT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) [esATenbHOCTD,
HarpasJieHHast Ha pelieHue 3a1a4
AHAJMTHYECKOTO XapakTepa, MpPeANoIaralonmx
BBEIOOp M MHOT0OOpasme aKkTyaJbHBIX CIIOCOOOB
peuieHus 3aaad, pa3pabOTKU HOBBIX MaTeMa—
TUYECKUX MOJICJICH B €CTCCTBCHHBIX HAyKaX

Baaneert: YMEHHEM CaMOCTOSTEIBHO
OCYIIECTBIISITh BBIOOP METOAMKH pEIICHUS |
MOCTPOEHUS AJIrOPUTMA TOW WJIM WHOW 3aJlayu;
HaBBIKAMM J1aBaTh TMOJHBIM aHAU3 pe3yIbTaTOB
pElLIeHHs] U OLEHUBATh TPAHUIBI MPUMEHUMOCTH
BBIOPAaHHOTO METOJIa; OCHOBHOM TEPMHHOJIOTHEH
W TOHSATUWHBIM aNapaToM MaTeMaTH4YeCKOU
GU3MKM;  OCHOBHBIMH  AHAIUTHUYECKUMU |
YUCIICHHBIMM METOJAMU PEIICHUS YpaBHEHUH B
YACTHBIX MPOU3BOJHBIX; METOJaMHU U IMpUEMaMU
MOJTyYEHUSI ¥ CUCTEMATHU3AIK 3HAHUN B 00JIaCTH

MaTeMaTu4ecKon (pu3nukm

[Tporecc ocBOEHUS! TUCHUILUIMHBI «Y pPaBHEHUSI MAaTEeMaTHUECKON (PM3MKK» HalpaBieH Ha
MOJIY4eHHUS HEOOXOIMMOro o0beMa 3HaHuM, oTBevaromux TpedoBanusiMm OI'OC BO wu
o0ecrevunBarOIIMX  YCIEIIHOE BEJACHHE OaKalaBpoM MPOU3ZBOJICTBEHHONM W  HAy4YHO-
UCCIICIOBATCIILCKON  JICATCIIBHOCTH, BIJIAJICHUE METOIUKON (HOPMYIIMPOBAHHMS W PEIICHUS
NPUKIAJHBIX 3a/a4, a TakKe Ha BBIPAOOTKY YMEHHH MNPUMEHATh HA TPAKTHUKE METOJbI
MIPHUKJIATHOW MaTeMaTHKU U HHPOPMATHKH.

PeBy.HBTaTBI 06yquH;1 110 AUCHOUIIIIMHE OOCTUTIaKOTCS B paMKax OCYH_IGCTBJIGHI/IH BCEX

BUJIOB KOHTAaKTHOM U CaMOCTOSATENbHOW paboThl OOydYalomUXCsi B COOTBETCTBHHM C
YTBEPKJACHHBIM Y4EOHBIM TIIAHOM.
WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cuuTaloTcss  CHOPMUPOBAHHBIMU  IPH

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB OGy‘IGHI/I}I.



2. CTpyKTYpa H cofepKaHue TUCHHILIUHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OOmast TPYJOEMKOCTh JTUCHUIUIMHBI ~COCTABISCT 7 3a4eTHBIX eAUHUI, 252
akagemudecknx daca. Kype «YpaBHeHHS MaTeMaTH4eCKON (PH3UKKU» COCTOUT U3 JIGKIIMOHHBIX U
NPaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETyISpHOH  HHIUBUAYAJTBbHOW  paboTOi
MpErnoiaBaTeNisi Co CTYJAEHTaMH B TPOIIECCE CAaMOCTOSATEIbHON paboThl. B koHme 5 cemecTpa
POBOAMTCS 3aueT, B KOHIE 6 cemecTpa — 3ayeT, dSk3ameH. [IporpamMmol AMCHMITITUHBI
npeaycMoTpeHsl 34 4YacoB JIGKIMOHHBIX, 34 YacoB MpaKTHYECKUX 3aHATHH U 4 uaca
KOHTPOJIMPYEMOI CaMOCTOSITEbHON paboThl, a Takke 35,8 4acOB CaMOCTOSITENTLHOUM pabOTHI B 5
ceMecTpe, 32 YacoB JEKIMOHHBIX, 32 YacoB MpaKTUYECKUX 3aHATHd u 41,8 wyacoB
CaMOCTOSITEIIbHON paboThI — B 6 cemecTpe u 35,7 4acOB MOJATOTOBKH K SK3aMEHY.

Bcero CemecTpbl
Bun yuebnoit paboThl 4acoB (dachn)
5 6
KontakTHasi pa6ora (Bcero) 170,7 72,2 96,5
B ToMm uncie:
3aHATHS JICKIIMOHHOTO THTIA 82 34 48
3aHATHS CEMUHAPCKOIO THNA (CEMUHAPBI, TPAKTUYECKHE 32 34 48
3aHATHS)
JlaGoparopHbie 3aHATHUS — — —
Nnas konTakTHas padora:
Kontposbs camocrositensHOM pabotsl (KCP) 6 4 2
[Tpomexxyrounas arrecramusi (VMIKP) 0,7 0,2 0,5
CamocTrosiTesibHas padoTa (Bcero) 45,6 35,8 9,8
B ToMm uncie:
Kypcosast pabota - - -
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepraia 20 20 —
ITonroToBKa K TEKyIIEMY KOHTPOJIIO 25,6 15,8 9,8
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh qac. 252 108 144
B TOM 4HC/le KOHTaKTHas | |- 4,7 722 98,5
padora
3a4. e 7 3 4

2.2 ConeprxaHue TMCUUIIHHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCHUIUINHBL
Paznenpl IUCIUIIIIMHBI, U3y4aeMble B 5 ceMecTpe.

KomnunuectBo yacos
AvynutopHas Bueaynuropnas
Ne HaumenoBanue pa3zienoB YAATOp YAITOp
Bcero pabota pabota
JI 113 CPC
ITocranoBka u ki1accupuKaLys 3a1a4
1 naccupuKani 31 32 10 14 8
MaTeMaTH4YecKoi husuku
VYpaBHEHUS THIEPOOITNYECKOTO TUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 3a/1a4H M METOJIBI UX PEIICHHS




KonmuecTBo yacos
Ne HaumenoBanue paszenon AymTopHas Bueaymuropras
Bcero pabota pabota
JI 113 CPC
3 BapuanumoHnHbsie METOIBI B MATEMAaTUIECKON 13 4 4 12
duzuke
4 O0630p MPOMACHHOTO MaTepHala U IpUeM 3.8 > 3 1.8
3auera
Kontpoins camocTostensHo# padotsl (KCP) 4 - - -
[Tpomesxxyrounas arrectarus (MKP) 0,2 - - -
Hroro: 108 34 34 35,8

P%HGHBI AUCHUIIIMHEIL, U3y4aCMBbIC B 6 CEMECTPC.

6 cemecTp
KonmaecTBo yacoB
Ne HaunmenoBanue pasnenos Bcer AyauTopHas BreaynuropHas
pasnena o pabota pabota
JI 113 CPC
VYpaBHeHUs mapaboIMIECKOro THTIA.
1 OCHOBHBIE 33J1a4l U METOJIbI UX 32 16 16 -
pereHus
YpaBHEHHSI SJUTUIITUYECKOTO THUIIA.
2 OcHoBHbI€ 3a51a4n. Teopus 48 22 24 —
MOTEHIIMAA
[IpuMeHeHne HHTETPATBHBIX
3 |mpeoOpa3oBaHuii Kk pemieHuro 3ama4 | 16 10 6 -
MaTeMaTHU4eCcKo (Pu3nKu
4 O0630p mpoiAeHHOT0 MaTepHraia u 9.8 B ’ 9.8
MIpueM 3a4deTa
Wtoro mo pazaenaM IuCHUTLTAHBI 105,8 48 48 9,8
KonTpons camoctositenpHol paboTsl (KCP) 2
[Tpomexxyrounas arrecrarus (MIKP) 0,5
[ToaroroBka K NpoMeKyTOYHOMY KOHTpouo | 35,7
HUToro:TpynoeMKocTb 144

[Tpumeuanue: JI — nmekmuu, [13 — nmpaktudeckue 3anstusi, CPC — camocTosTenbHas padorta
cryaenta, KCP — koHTpoinpyemas camocTosiTesbHast padora.

2.3 Conepxxanue pa3ieioB JUCHUNINHBI:

Cwmectp 5
Ne HanmenoBanue Comepranme paszena ®opMa TeKylero
paszneina KOHTPOJIS
1 2 3 4

ITocTanoBka u [Ipeamer u 3agaun MaTeMaTU4ecKoil Gpusmke, ee KonTponbHas
KJ1accupuKamms MECTO B €CTECTBO3HAaHMH. BBIBOJT OCHOBHBIX ypaB- |pabota (1), ompoc

1. |3apmau HEHMI MaTeMaTHueckoi ¢pusuku. HauanbHeie u 10 pe3yabTaram
MaTeMaTUYeCKON  |rpaHuuHble ycaoBus. [loctanoBka 3anad. 3agada BBITIOJTHECHUS
buzuku Komm. Teopema KoBasiesckoii. KoppekTHOCTb 110- JOMAILHUX U




HanmenoBanue

®opMa TeKylero

No Conepxanue pazzaena
pazzena KOHTPOJIA
1 2 3 4

CTAHOBKH 3aj]a4 MaTeMatudeckon Gpusuku. [Ipumep CaMoCTO-
Anamapa. [TonsiTHe 06001IICHHBIX PEUICHNH 331a4 | ATETbHBIX paboT
MaTeMaTtndeckor (pusuku u mpoctpancTea Codo-
nesa. [IpyHIum cyneprno3unuu ais IMHENHBIX 3a-
na4 MaremaTudeckoi ¢pusuku. Knaccudukanus
YPaBHEHU BTOPOIO MOPSAAKA, TUHEHHBIX OTHOCH-
TEJIBHO CTAPIIUX MPOU3BOJHBIX. XaPAKTEPUCTUKH.
[IpuBeneHHe ypaBHEHUN K KAHOHUYECKOMY BHUY.

YpaBHeHus 3agava Ko 15t BomHoBoro ypaBHeHus. @opmyna | KoHTposabHast

runepoonudeckoro |[{amambepa. CymiecTBoBaHue, €IMHCTBEHHOCTD, yc- |paboTa (2), ompoc

Tra. OCHOBHEIE

TOMYMBOCTH pemieHus. O6o0menHoe pemenue. Pe-

0 pe3ylbTaTam

3a/la4yd ¥ METOABl  |LIEHUE 3a/a4 Ha noaynpsamoi. @opmyisl [lyaccoHa |  BBIIIOJIHEHUS
UX pELICHUs u Kupxroda. KoppekTHOCTh TOCTaHOBKH 33/1a4u JIOMall. ¥ CaMOoCT.
Komu st BotHOBOTO ypaBHeHus1. 3anaya Komm pabort
) JUIsl HEOTHOPOJIHOTO YPAaBHEHMUSI.
) Kpaesble 3a1aun 1115 BOJIHOBOrO ypaBHeHHUs. Dop-
Myibl ['puHa. TeopeMbl €TMHCTBEHHOCTH, YCTOM-
ynBocTU. 3agava [lrypma—JInysumia. Meron pas-
nenenust nepemeHHbIX (Pypee). TeopeMsl cyiiect-
BOBaHHUs. PelieHrie HEOJHOPOAHBIX 33aa4 METOI0M
Oypre. Dynknun beccens. 3amaya o koebaHUN
KPYTJ10i MeMOpaHBlL.
Bapuanuonnsie OCHOBHBIE TOHATHS BAPUALIMOHHOTO MCUUCIICHHUS: Onpoc
METOJbI B IIOCTaHOBKA 3aJ1a4M, ypaBHEeHUE Diinepa-Jlarpanka
3 MaTreMaThu4ecko |IKcTpeMyMmbl PyHKIIMOHAIOB. Bapuanus ¢yHKIn-
" |pusmuke oHaJ1a. BapranvoHHbIE 3a1a41 B MATEMaTUYECKON
¢uzuke. Bapuanuonnas 3aaua Juis HHTErpaita
SHEPIHH.
Cemectp 6
Ne HanmenoBanue Comepanme paszena ®opMa TeKylero
pazzena KOHTPOJIA
1 2 3 4
YpaBHeHust HauanbHO-KpaeBble 3a1a4u 1J11 YpaBHEHUS TEIIO- KonTponbnas
napabonuyeckoro |[mpoBogHOCTH. [IpuHimn Mmakcumyma. Metog @ypre paborta,
tuna. OCHOBHBIE  |peLICHUs KpaeBbIX 3a1a4. Teopembl euH- Onpoc 1o
3aJ1a4d U METOJIbl  |CTBEHHOCTH, ycToH4YMBOCTU. CylllecCTBOBaHUE pe- pe3ysibTaTam
1. |ux peuenus nmeHus. 3anaya Ko niist ypaBHEHUs TEIIIONPO- BBITTOJTHEHUS
BOJHOCTH. TeopeMbl €qMHCTBEHHOCTH, YCTONYH- JIOMall. U CaMoCT.
BocTH. DyHaaMmeHTanpHOE penienue. MaTerpan pabort
[Tyaccona. &-pynkius [upaka. 3anaun Ha
nosynpsimoit. Meron dyakumii ['puHa.
YpaBHeHUs OO6u1me cBoicTBAa TApMOHUYECKUX (DYHKITHIA. KoHnTpoabHas
ammnTuyeckoro  |[IpuHOMN MakcuMyma i1 rapMOHMYECKUX pabota
tuna. OcHoBHble  |pyHKIMA. Oneparop Jlamnaca B KpUBOJIMHEHHBIX
2. |3amauun. Teopus KoopauHatax. DyHJaMEeHTaIbHOE PEIICHUE

IIoT€HIOuaIa

ypaBHeHus Jlamaca (B mpocTpaHCTBe, Ha
mockocTh). KpaeBbie 3agaun 1Jisi ypaBHEHU I
Jlannaca u Ilyaccona. TeopeMbl €TMHCTBEHHOCTH.
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Haumenosanue dopma TEKyIIEero
No Conepxanue paszaena
pazzena KOHTPOJIA

1 2 3 4

®yukiuu ['puna 3agaun Jupuxne. UHTerpanbHbie
ypaBHeHus. Teopus norenuuana. CBeneHue
KpaeBbIX 33]]a4 K UHTErPaIbHBIM YPaBHEHUSIM.
CymiecTBoBaHue pemieHusi. Metos pa3aesieHus
MEPEMEHHBIX PellIeHUs KpaeBbIX 3a7a4 B
MPOCTEHIINX 00IaACTAX.

[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypbe Onpoc o
MHTETPAIbHBIX (9KCTIOHEHITMAIBHOE, Sin-, COS- peodpa3oBaHus, pe3yabTaTam
3 npeoOpa3zoBanmii K |[KoHeuHbIe. [IpeoOpazoBanus beccens, Memnuna. BBITTOJTHEHUS
" |pemenuto 3amay  |[IpuMepsl NpUMEHEHHS] UHTETPATbHBIX JIOMall. U CaMoCT.
MaTeMaTUYeCKOl  |MpeoOpa3oBaHUil K PEIICHHIO 3a/1a4 pabor
buzuku MaTeMaTHYeCKON (pU3MKH.

2.3.1 3aHATHA JEeKIIHOHHOI0 THIIA

Cemectp 5

Pa3znen 1. Ilpeamer u 3amaum mMaremMaTudeckoi (U3HMKe, €€ MECTO B €CTECTBO3HAHHH.
BbIBo OCHOBHBIX ypaBHEHHMH Maremartudyeckod (usuku. HauanbHble ¥ TpaHMYHBIC YCIOBHS
(2 4.). IlocranoBka 3amau. 3agaya Kommu. Teopema KoBaneBckoil. KoppeKTHOCTh MOCTaHOBKH
3amau Maremarudeckoi ¢usuku. [Ipumep Anamapa (2 4.). IloHsiTHe OOOOLICHHBIX peIICHHMA
3amay mMaTemaTudeckod ¢u3uku W mpoctpaHcTtBa CoOosieBa. [IpuHIUN Cymeprio3uIuu s
JUHEWHBIX 3amad MaremMaTudeckod ¢usuku (2 4.). Knaccudukaius ypaBHEHUIl BTOPOTO
MOPSI/IKA, JTUHEHHBIX OTHOCUTENIBHO CTapIIMX MPOU3BOJAHBIX. XapakTepucTtuku. [IpuBeneHue
YPaBHEHUH K KAHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3amaua Komm gms  BomHOBOoro ypaBHeHus. Dopmyna JlamamGepa.
CymiecTBoBaHWE, €IWHCTBEHHOCTh, YCTOMYMBOCTH pemieHUs (2 4.). O00OmeHHOe pelieHue
3agavya Komwm nig HeogHOpoaHOro ypaBHeHus (2 4.). Pemenue 3amay Ha moaynpsiMon (2 4.).
®opmynel Ilyaccona u Kupxroda (2 u.). KoppekrHocTh moctaHoBkHM 3aaaun Komm s
BOJIHOBOT'O YpaBHEHUS (2 4.).

Kpaesbie 3amaun [uist BonHOBOro ypaBHeHMs. Popmynbsl ['puna (2 u4.). Teopemsl
€IMHCTBEHHOCTH, ycToWumBOCcTU. 3anmada [lrypma—JluyBuwinga (2 4.). Merton pazneneHus
nepemeHHbIX (Dypre) (2 u.). Teopembl cymiecTBoBaHus. PelieHne HEOAHOPOAHBIX 3adad
metoaoM Dypee (2 4.). Dynkiuu beccens. 3amaua o konebaHuy Kpyriioil MemOpaHnsI (2 4.).

Pasnen 3. OcHOBHBIE MOHSATHS BapUAIMOHHOTO WMCUMUCIEHUSA: TOCTAaHOBKAa 3ajJayH,
ypaBHeHUe Jiinepa-Jlarpamka. Dxcrpemymbl GyHKIIMoHaNOB. Bapuanus ¢ynknuonana (2 4.).
Bapuanuonnsie 3amaun B MareMaTH4eckod Qu3uke. BapuanuoHHas 3amada i MHTErpaita
sHepruu (2 4.).

Cemectp 6

Pa3znen 1. HawanpHo-kpaeBble 3amauu s ypaBHEHHMS TEIJIONPOBOAHOCTU. I[IpmHimn
MakcumyMma (2 4.). Meton @ypbe pemieHus KpaeBbix 3aaad (4 4.). TeopeMbl €IMHCTBEHHOCTH,
ycrounBoctu. CymectBoBanue pemeHus (2 4.). 3amava Komm g ypaBHeHuUs
TEIUIONPOBOJHOCTU. Te€OopeMbl €IUHCTBEHHOCTH, YCTOMYMBOCTU (2 4.). DyHAaMEHTaJIbHOE
pemenue. HWuterpan Ilyaccona. O-¢ynkums [Jupaka (2 4.). 3amaun Ha TOJYNPSIMOM.
Pacnipoctpanenue kpaeBoro pexxuma. Meron gpynknuii ['puna (4 4.).

Pazgean 2. Omneparop Jlammaca B KpHBOJIMHEHHBIX KoopAauHaTax. PyHIaMEHTaJIbHOE
pemenue ypaBHeHus Jlamutaca (B MpocTpaHCTBE, Ha IUIOCKOCTH) (2 4.). OOmme CBOWCTBa
rapMoHn4eckux QyHkuui. [IpuHINT MakcuMyMa [t rapMOHUYecKux GyHkuui (2 4.). Kpaepbie
3agaun s ypaBHeHuid Jlammaca u Ilyaccona. TeopeMbl equHCTBEHHOCTH (2 4.). DyHKUMH
I'puna 3amaunm Jupuxsie u Heiimana, ux cBoiictBa. (2 4.). Iloctpoenue ¢ynkmuu ['puna
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BHYTpEeHHEH U BHemHel 3amau Jupuxie ms mapa (2 4.). Cnencreus uz dopmynsl [lyaccona (2
4.). [Torennman o6bvema u ero cBoicTBa (2 4.). [lToBepXHOCTHBIC TOTEHIMANBI U X CBOMCTBA (2
4.). UaTerpanbabie ypaBHeHUd (2 4.). CBeieHHME KPAEBBIX 3a7a4 K MHTETPAJIbHBIM ypaBHEHHUSIM.
CymectBoBanue pemeHus.(2 4.). Meroa pas3zneneHusl NEPEMEHHBIX PELICHUs] KpaeBbIX 3a]ad B
npocTermux obmaacTsax (2 4.).

Pa3znen 3. IIpeoOpazoBanue Jlamnaca (2 4.). [IpeoOpazoBanust @ypbe (3KCIOHEHIUATBHOE,
sin-, cos- mpeobOpazoBaHus, KoHeuHble (4 4.). IlpeoOpazoBanust beccens, Memmuna (2 4.).
[Ipumepsl mpUMEHEHHsI MHTETpabHBIX NPeoOpa3oBaHUIl K PEIICHHIO 337ad MaTeMaTHYeCKOM
buzuku (2 4.).

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

1. bynak b.M., Camapckuii A.A., Tuxonor A.H. COopHUK 3amay MO MaTeMaTHYECKOU
¢usuke; 2. EBnokumoB A.A., ITaBnosa A.B., Pyouos C.E. YpaBHeHus MmaTeMaTHUECKON (DPU3HUKH.
Meroanueckue ykazanws; 3. AntyanH K.K. Meroner matematnueckoit ¢usuku; IlaBmoBa A.B.,
Pybuos C.E., CmupnoBa A.B. IlpumeHeHne HHTETpaIbHBIX MPeoOpa3oBaHUM K PEIICHUIO 3a/1a4
JUIs ypaBHEHUH B YAaCTHBIX IPOU3BOAHBIX. MeTOAMUYECKHE yKa3aHUsI.

Cemectp 5

Pa3znen 1. YpaBHeHUs B YacCTHBIX MPOU3BOJHBIX, MOPSIOK, JTUHEHHOCTh, OHOPOIHOCTD,
npuMephl. BBIBOJ ypaBHEHHUS MaJbIX MONEPEYHBIX KONEOAHUN CTPYHBI M MAJbIX MPOJOJIBLHBIX
KoJIe0aHUM CTep>KHS, MHTETPAJIbHBIN 3aKOH COXpaHEHHs KOJM4YecTBa ABMkKeHMs. HauanbHble U
rpaHnyHble yciosus. [locTanoBka 3anay.

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

BriBo#g ypaBHEHMS TEIUIONPOBOJHOCTH, WHTETPAIbHBIA 3aKOH COXPAHEHUS HHEPIUH.
BriBog ypaBHeHust nudy3um, WHTErpadbHBI 3aKOH COXpaHEHHUS KOJWUYECTBA BEIECTBA.
Hauanbnabie u rpannunsie ycioBus. [locraHoBka 3anady. BeiBoa ypaBHEHHMH TMIPOAUHAMUKU U
aKyCTUKH. YpaBHEHHS yCTAaHOBUBIIMXCS MponieccoB. [ pannunblie ycioBus. [locranoBka 3a1ay.

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

Knaccudukanust ypaBHeHUH 2-TO TOpsAIKa MHOTHX TNepeMeHHbIX. Kiraccudukarmms
YpPaBHEHHUH 2-rO0 MopsiAiKa C JBYMS HE3aBUCUMBIMU IIEPEMEHHBIMH, XapaKTEPUCTUUYECKOE
ypaBHEHUE U XapakTepucTuku. [IpuBeneHne ypaBHeHU# ¢ IByMsI HE3aBUCUMBIMU ITIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHS C TMOCTOSHHBIMH Ko3(ddunmenramu). [IpuBeneHue
YpaBHEHUH C JBYMS HE3aBHUCHUMBIMU IEPEMEHHBIMH K KaHOHMYECKOMY BUAY (ypaBHEHHUS C
nepeMeHHbIMH  Kod(durmenramu). IlpuBeneHue ypaBHEHHH C JByMs HE3aBHCHUMBIMU
MEPEMEHHBIMH K MPOCTEHUIIEMY BUY

24-27 (1, rnasa 1), 28, 29, 2, 4,5 (1, rasa 1), 1-9 (2), 6-11 (1, rasa 1), 1,5,7 c1p. 13
(2), 12-16 (1, rmasa 1), 7,9, 14-25 (2)

Pa3nen 2. Meros XapakTepuCTUK peIIEHUs YpaBHEHUH THUIIEpOoIecKkoro Tumna. Pemenne
3agaun Komm amst ogHOMepHOTo BosTHOBOrO ypaBHeHus. @opmyna Jlanambepa. Pemenue 3anau
Ha TMOJYyOpsIMOM JUIsi OAHOMEPHOTO BOJIHOBOrO ypaBHeHHs. Pemenne 3amaun Komm miist
ypaBHEHHUS TUIMEPOOIMUYECKOTO TUIA B MPOCTPAHCTBE W HA TuiockocTH. Dopmynel [lyaccona u
Kupxroda. Merog ®ypre pemeHust KpaeBbIX 3a/1a4 )11 YpaBHEHUHU TUTIEPOOTUISCKOTO THTIA.

1-5,8,9, 13 ctp. 18 (2), 2-4,9,10 ctp. 22 (2), 61,62 (1, rnasa 2), 73, 74 (1, rnana 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, rmama 2).

Pa3nen 3. Bapuannonssie 3a1auu.
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848,850,853, 851,854,855 (3).

Cemectp 6

Pa3znen 1. Pemenue HauaapbHO-KpaeBBIX 3a7ad JJIs YpaBHEHUU MapaOOJIMUecKOro THIIA.
Metox @ypre. Metox @yphe perieHuss HEOAHOPOIHBIX 33134 JUIsl ypaBHEHHUH MapaboIndecKoro
tuna. Pemenne 3agaun Ko aiia ypaBHeHus temionpoBogHoctu. @opmyna [lyaccona.

30, 33, 34,35 (1, rnaBa 5), 9 (1, rnasa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 ctp.
33 (2), 20,24,25 ctp. 34 (2), 66,68 (1, rnasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnasa 3).

Pa3nen 2. 'apmonnueckue pynkimu. OCHOBHBIE CBOMCTBA. Perenne KpaeBbIX 3a1a4 s
ypaBHeHus Jlamnaca B npocTeiimux obnactax. Meron @ypse. Metoq @ypbe perieHus: KpaeBbIX
3aaa4 s ypaBHeHus [lyaccoHa B Kpyre M KOJblI€.

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

riasa 4)

Pa3nean 3. [IpeobpaszoBanue Jlamnaca, [Ipeo6pazoBanue dyphe (IKCIIOHEHIIUATILHOE). Sin-,
cos-mipeodOpazoBanust Oypbe Ha MOTYNPSIMOM, KOHEUHbIe TpeoOpa3oBanus Dypre.

180,182 (1 rnasa 2), 88,89 (1 rmasa 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).

[lpy w3yyeHMM AMCUUIUIMHBI MOTYT TPHMEHSATBCS  3JEKTPOHHOE  OOYy4YeHHE,
JTUCTAaHIIMOHHBIE 00pa3oBaTeNbHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

YueOHBI TUIAaH HE TpeaycMaTpuBaeT JIa0OPAaTOPHBIX 3aHATHH 10 JUCHUTIINHE
«YpaBHEHUS] MaTEMaTUYECKON (UK ».

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOeKTOB)

VY4eOHbIi TIaH HE MpeaycMaTpuBaeT KypCOBBIX pabOT MO TUCIUIUIMHE «YPaBHEHHS B
YACTHBIX MTPOU3BOIHBIX».

2.4 IlepeyeHb Y4eOHO-METOAMYECKOTO 00ecieYeHUs IJIs CAMOCTOSITEIbHOM PadoThl
00y4YAOIIHUXCS 10 TUCHHILINHE

[Tepedenp yueOHO-METOANIECKOTO 00ECIICUEHHUS TUCITUTIITUHBI 110

Ne Bun CPC BBITIOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |[logroroBka k|1. YpaBHeHUs MaTeMaTH4ecKoil (U3UKH (AJIEKTPOHHBIA pecype, cpeaa
TEKYILIEMY MoayabHOTO 00ydenus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meromuueckue yKazaHus [0 OpPraHM3allMd U BBINOJHEHUIO

CaMOCTOSITEIIbHOM pabOThI, yTBEp)KICHHbIE Ha 3acelaHuu Kaderpbl
MaTeMaTu4eckoro  MOJAEIUPOBaHMA  (aKylbTeTa  KOMIIbIOTEPHBIX
TexHonoruii W mpukinagHod marematukn OI'BOY BO  «Kyol'Y»,
rpotokoi1 Ne 10 ot 30.03.2018

2 Hpopa60TKa 1. Antynnn K.K. Meroasl MatemaTtuueckoit ¢usuku. M.: upekr-Menua,
Marepuaa 2014. 123 c. [OnekrpoHHbIi  pecypc]. - Pexum  pmoctymna:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapuesckuit M.M. Jlekinu 1mo ypaBHEHHSM MaTeMaTH4eCKOH (DUBHKH.
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CII6.: Jlamp, 2016. 164 c. [OnektpoHHbBIH pecypc]. - Pexum nocrtyna:
https://e.lanbook.com/book/72982.

3.  Omneitauk O.A. Jlekunn 00 ypaBHEHHSX C YACTHBIMHU MPOU3BOIHBIMU. M.:
Wzn-Bo "JlaGoparopusi 3nanuii”, 2015. 263 c. [DnexkTpoHHBIH pecypc]. —
Pexxum moctyma: https://e.lanbook.com/book/70703.

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

5. Wnsua A.M. YpapHeHus matematudeckor ¢usuku M.: PU3MATIINT,
2009. 192 c¢. [OnektpoHHBIM  pecypc]. - Pexum  nmocryma:
https://e.lanbook.com/book/2181

6. Tuxonos A.H., A.A. Camapckuii. YpaBHCHHSI MaTeMaTHYCCKON (DU3HKH.
M.: Uzg-8o MI'Y, 2004. 798 c.

Y4eOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0YyYalOMUXCs W3
YKCJla MHBAJIKU/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSAM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis I ¢ HapYIICHUSIMH 3PEHUS:

— B TIeYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIISeHUSIMH CyXa:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

Jis vIl ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B IIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MpPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

2.5 CamocTosITe/IbHOE U3yYeHHe Pa3/1eioB AU CIUNINHBI

Llenbto caMocTosATENbHOW paboOTHl SBISETCS YriyOleHue 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayTUTOPHBIX 3aHATUH, BHIPA0OTKA HAaBBIKOB MHIMBHIyaIbHON PabOTHI, 3aKpeIieHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpPEMS MPAKTUUYECKUX 3aHATHH.

CopepxaHue NpPHUBEIECHHOM OCHOBHOM M JIONOJIHUTEIBHON JIUTEPATyphl IIO3BOJIET
OXBaTHUTh IMIMPOKUI KPYT 33]a4 ¥ METOJIOB MaTEMATUYECKON (PU3UKH.

Cemectp 5

Pasnen 1. IlocranoBka 3amau wmaTtemaTudeckod ¢u3uku. HekoppekTHble 3amauu;
Knaccudukanus ypaBHeHMH B YacTHBIX TPOU3BOAHBIX BTOporo mnopsaka. Kanonuueckue
dbopmbl. ComnpsiKEHHBIE OITepaTOPHI.

JIurepatypa [O 1-3, ] 1].

Pa3znen 2. 3agava ¢ maHHBIMH Ha XapakTepuctukax (3amada ['ypca). CyliecTBOBaHHE H
€MHCTBEHHOCTh pEIICHMUs 3aJaud C JaHHBIMM Ha XapakTepuctukax; Meron Pumana;
CrnernuanpHble PyHKIIMM MaTeMatnueckor ¢usuku. Kiraccuueckne opToroHaabHbIE TTOJIWHOMBI.
VYpaBuenue beccens n nunuHApHYECKUE (DYHKIUH.

Jlureparypa [O 1-3, 11 9].

Pa3nen 3. OcHOBHbIC MOHATHS BapHALMOHHOTO MCUUCICHUS (PYHKIIMOHAI, JIMHEHHBIE U
KBaJpaTUyHble  (QYHKIIMOHANIBI, JKCTpeMyMbl  (yHKmuoHana); [Ipocreitmme  3amauun
BapUAIMOHHOTO MCUUCIICHUS (3a/1a4a 0 OpaXUCTOXPOHE, H30MIEPUMETpUYECKas 3a1a4a).

Jlureparypa [O 1-3, 19, 10]

Cemectp 6
Paznen 1. 3agaumn, npuBosIIMEe K ypaBHEHHUSAM Mapa0dOIHIecKoro TUmna. JlonoJHUTEbHbIC
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YCJIOBHSI M TOCTAHOBKAa KPAaeBBIX 3a/ay JJIA ypaBHEHUU mapabonmdeckoro tumna. IIpenensHbie
ciyuau; OyHKIMS UCTOYHMKA [T ypaBHEHUS TapaboIMYecKOoro THIIA.
Jluteparypa [O 1-4, 1 1, 9, 10].

Pa3nen 2. YpaBHenue ['enbMronblia B HEOTpaHWYEHHOW 007acTH. YCIIOBHS W3ITy4YCHHUS;
OCHOBHBIE TIOHATHSI TEOPUHM WHTErpalibHBIX ypaBHeHUH; [lomuuomer Jlexxannpa. Chepudeckue
(maposbie) pyakun. Meron @ypbe pelienns BHyTpeHHeH 3aaa4un upuxie i mapa.

Jluteparypa [O 1, J1 9, 10].

Pa3nen 3 Kiaccuueckue muTerpanbuble npeodpaszoBanus (Pypre, Xankens, MemiuHa,
Jlanmaca, KonrtapoBuua—JlebeneBa, Memnepa—®oka). HHTErpanbHbie mpeoOpa3oBaHUs
00001IeHHBIX (PYHKITHIA.

Jlureparypa [/ 1,7, 9].

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B coorBerctBun ¢ TpeboBanusiMu DPI'OC B mporpamMma JUCIUIIIMHBI «YpaBHEHUS
MaTeMaTHYeCKOW (PU3MKHU» MpeyCMaTpUBAET UCIIOIb30BaHUE B YUeOHOM MPOLIECCEe pa3IMYHbIX
o0pa3oBaTeNbHbIX TEXHOJIOTHM: YTEHHE JEeKUUH C HCHOJb30BaHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUI; METOJ MaJIbIX TPYIII, pa300p MPAKTHUECKUX 3a1au.

KomnbroTepHble TEXHOJOTMH MPEIOCTABIAIOT CPEACTBA Pa3HOIUIAHOBOIO OTOOpa)KeHUS
QITOPUTMOB M IEMOHCTPAIIIOHHOTO MaTepHaia.

[Moxxon pazbopa KOHKPETHBIX CHTYAIMil MIMPOKO UCIIOIB3YETCsl KaK MPeroaaBaTeneM, TaK
u OakalaBpaMd BO BpeMs JICKIIMK W aHajdu3a pe3yJIbTaTOB CAMOCTOSITEIBHOW pabOTBL. ITO
00yCIIOBJICHO TE€M, YTO B IMPOIIECCE MOJCIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4H, JJIsi KOTOPHIX
€MHBIX MOJXO0A0B He cyiecTByeT. [Ipu uccieoBaHuy U pelIeHUH KaXk10M KOHKPETHOM 3a1auun
UMEeTCs, KaK MpaBUJIO, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa W OLEHKH LeIon
COBOKYITHOCTHU KOHKPETHBIX CUTYallHi.

[Tpu 00yueHNH UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC TEXHOIOTUH:

— TexHonoruss KOMMYHHMKAaTHBHOTO OOy4eHMs — HampaBieHa Ha (OpPMHpPOBaHHUE
KOMMYHHKATHBHOW KOMIIETEHTHOCTH CTYICHTOB, KOTOpas sBIsETCS 0a30BOM, HEOOXOIUMOM AJist
aJlanTalyy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnonorust pazHoypoBHeBOro (IuddepeHITUPOBAHHOTO) OOYYCHHUS — MPEAIoyaract
OCYIICCTBJICHUC MMO3HaBaTECILHOMU ACATCIIBHOCTU CTYACHTOB C y‘-IéTOM HUX HWHIUBUAYAJIBbHBIX
CIOCOOHOCTEH, BO3MOXXKHOCTEH M HMHTEPECOB, IMOOIIPSS WX PEaT30BbIBATH CBOM TBOPYCCKUN
IIOTCHIUAJI. CO3I[aHI/Ie U HCIIOJIB30BAHUC JUATHOCTHUYCCKUX TECTOB SABJIIACTCA HEeOThbEMIEMOU
YacTbhIO TaHHOM TEXHOJIOTHH.

— TexHomorus MoOAYIbHOrO OOy4Y€HUSI — TMpelyCcMaTpuUBaeT JIeJICHHE COJEp KaHUS
JUCLUUIUIMHBL Ha JOCTaTOYHO ABTOHOMHBIE pa3fenbl (MOAYIM), MHTEIPUPOBAHHBIC B OOLIHIA
KypC.

— MHWudopmanmonno-kommyHukanuonneie TexHojorun (MKT) - pacmmpsior pamku
00pa30BaTeNLHOTO MPOIIECcCa, MOBBINIAS €ro MPAKTHYECKYI HalpaBIE€HHOCTh, CIOCOOCTBYIOT
MHTCHCU(PHUKAIIUU CaMOCTOSITENIbHOM pabOThl ydYalllUXCsl M TOBBIIIEHUIO [M03HABATEIbHON
AKTHUBHOCTH.

- I/IHTepHeT-TGXHOHOI‘I/IH — [OpCAOCTABIAKOT MHUPOKHUE BO3MOXHOCTH [IJId IIOHCKa
uH(popMalnu, pa3pabOTKU HayUYHbIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIIEJOBAHUM.

— TexHonorus WHAMBHAyalIW3allMMd OOy4YEHUS — TOMOTAeT PEAIN30BBIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOJXOJ, YYHUTHIBas HMHIUBUAyaJIbHbIE OCOOCHHOCTH M TOTPEOHOCTH
yUalmxcs.

— IlpoexTHas TeXHONOTHsSI — OpPUEHTHpPOBaHAa Ha MOJEIMPOBAHUE COLHUAIBHOIO
BBaHMOHCﬁCTBHH yqamuxcsa € OCJIbI0 PCHICHUA 3aJadd, KOTOpasd ONPCACIIICTCA B pPaMKax
npodeccuoHanbHOM MOATOTOBKH, BBIACISASA Ty WM UHYIO IPEIMETHYIO 00J1acTh.
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— TexHonorus oOy4eHHs] B COTPYIHHYECTBE — peaTM3yeT WL B3aMMHOTO OOyYeHUs,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK W KOJUIEKTHMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a71a4.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET (HOPMHUPOBAHHIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTHYECKH OTHOCHTHCS K HH(OpMAlHUH, yMEHHUIO
oTOMpaTh HH(POPMAIIKIO JIJIsT PEIICHUSI ITOCTABIICHHOMN 3a/1a4yH.

KowMrnekcHoe wucmonp30BaHue B y4eOHOM TPOIECCE BCEX BBIMICHA3BAHHBIX TEXHOJOTHI
CTUMYJIUPYIOT JUYHOCTHYIO, WHTEJUIEKTYaJbHYI0 aKTHBHOCTb, PAa3BHBAIOT ITO3HABATEIBHBIC
MPOIECCHI, CIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIINI, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIMI CTICITIHAIHCT.

OcHoBHBIE BUIBI THTEPAKTUBHBIX 00pa30BaTEIHHBIX TEXHOJIOTHI BKIIOYAIOT B ceOs:

— pabora B MajbIX Ipynmax (KOMaHJE) - COBMECTHasl IEATEIbHOCTh CTYICHTOB B TPYIINE
O]l PYKOBOJICTBOM JIHJIepa, HAINpaBJICHHAas Ha peUIeHHe OOIIei 3amadu MmyTéM TBOPYECKOTO
CIIOKCHHSI PE3yIbTATOB HHIMBUYaTbHOU pa0OThI WICHOB KOMAH/BI C JICJICHUEM MMOJTHOMOUYUH U
OTBETCTBCHHOCTH;

— aHajM3 KOHKPETHBIX CHTYyalluil - aHaJM3 PEaNbHBIX MPOOJIEMHBIX CHTyallld, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(EeCCHOHANBHOW AEATeIbHOCTH, U TOWCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHYECKOTO MBINUICHUS — 0Opa3oBaTelbHAsI JAEATEIBHOCTh, HalpaBlICHHAs
HA Pa3BUTHE y CTYICHTOB Pa3yMHOTO, PEQIEKCUBHOTO MBIIIJICHHUS, CIIOCOOHOTO BBIABUHYTH
HOBBIC UJICH U YBUJCTH HOBBIE BOZMOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3alad H CUTyallMd IMUPOKO UCHOJB3YyeTcsS Kak
npernojaBaTeseM, Tak W CTyJEHTaMH BO BpeMs JICKIHH, JTaOOpaTOPHBIX 3aHATHA W aHAJIN3a
pPE3yNbTaTOB CaMOCTOSTENHHONW pabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
peIIeHNH KaKJOoW KOHKPETHOW 3alaud HMMeEeTCs, KaK IPaBHIIO, HECKOJIBKO METOAOB, a 3TO
TpeOyeT pa3zdopa u OICHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUN.

Oomee
But sansis Hcnonbs3yeMbie HHTEpaKTUBHBIE 00pa30BaTeIbHbBIE CONIICCTRO
TEXHOIOTHHU
JacoB
Cemectp Crnaiin-nexiuu. OOCyKIeHUE CIIOKHBIX
T 1 BOITPOCOB: Y paBHEHHS THIIEPOOIMIECKOTO 3
tuma. OCHOBHBIE 3a0a41 U METOIBI UX
pereHus
[TpakTuyeckue 3aHATHA B peKUMax
5 113 2 | B3aMMOJICUCTBHS «IIPENOJIaBaTeNib — CTYACHT» 8
U «CTYJEHT — CTyACHT» (pa3zaein 1)
Crnaiig-nekiuu. OOCyKIeHne CI0KHBIX
T 1 BoIpocoB: [I[puMeHeHne HHTErpanbHbIX 10
npeoOpa30BaHM K PEIICHUIO 3a1a4
6 MaTeMaTHYeCKOH (PU3HUKH
[TpakTudeckue 3aHATHs B peKHIMax
113 2 B3aUMOJEHCTBUS «IIPEMOAABATENb — CTYAECHT» 10
U «CTYAEHT — CTyAeHT» (pazgen 1)
Hroro 36

Lenbp nexkyuu — 00630p METONOB TMOCTPOCHHS MATEeMATHYECKUX MOJENEH Ha OCHOBE
YpaBHEHHH B YACTHBIX MPOM3BOJAHBIX, 3HAKOMCTBO C TMpoOjeMamMH U  ammapaToMm
MaTeMaTudeckoi (u3uku. Ha JIeKIusIX CTyIeHTHI MOTYYaroT 00IIee MpeACcTaBlIeHHE O TOIX0Aax
U METOJ[aX MCCIIEIOBAHMI U PEIICHUs 3a]a4 MaTeMaTH4eCKON (U3HUKH.

Hens npakmuueckoco 3auamus — HAyYUTh NPUMEHSATH TEOPETHUUYECKUE 3HAHUS MPHU
PELIEHUH U UCCIIEI0BAaHUH KOHKPETHBIX 33]1a4.
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Tembl, 3amaHust ¥ BOMPOCHI JJII CaMOCTOSITEIIBHOW pabOTHI MpU3BaHbI cHOPMUPOBATH
HABBIKM TIOMCKA HMH(OPMALUU, YMEHHUS CAMOCTOSTENBHO pPACHIUPATH W YIIIYONATh 3HAHMUS,
MOJTYYCHHBIC B XO/I€ JICKITMOHHBIX M MPAKTUICCKUX 3aHATHA.

[Tonxon pa3dopa KOHKPETHBIX CUTYAIMi MIUPOKO HCIONB3YeTCsS KaK MPEnoiaBaTeNieM,
TaK ¥ CTYJACHTAaMH TP MPOBEJICHUN aHaJN3a PE3yIbTaTOB CAMOCTOSATEIBLHON pabOThI.

Jlis Il ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OpTraHU3aIus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM DJICKTPOHHOMN MOYTHI.

JUJis I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOU popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jtst i1 ¢ HapyIIEHUSMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist vI1 ¢ HapyIICHUSIMA ONIOPHO-JIBUTATEILHOTO amnmapara:

— B TIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIist uI; ¢ orpaHUYeHHBIMH BO3MOKHOCTSIMU 37I0POBbSI TIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIUI C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

4. OneHo4Hble U METOAUIECCKHUE MaTEePpHAJIbI

4.1 OueHouyHble CpeACcTBAa [JIA TEKYylIero KOHTPOJIS  YyCIHEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCcTalluu

OrneHouHblE cpelcTBa IpeJHa3sHAueHbl Ul KOHTPOJS M OLEHKHM OOpa30BaTEeNIbHBIX
JOCTH)KEHUI 0OY4JaloIIMXCsl, OCBOMBILIMX TMPOTrpaMMy YUeOHOH IUCIMIUIMHBI «YpaBHEHHS
MaTeMaTU4eCKOU (PUBUKHI».

O1eHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIbHBIE MAaTE€pUaibl Ul IPOBEACHUS TeKYIIero
KOHTPOJIl B pOpME KOHTPOJIbHBIX pabOT, 3aUETHBIX 3aJjaHUN U NPOMEKYTOYHOI aTTeCcTAlliu B
dopme 3amaHmii K 3a4eTy, BOIPOCOB K IK3aMEHY M IPUMEPOB IK3aMEHAIIMOHHBIX 3a7ay.

OreHouHbIE CPEACTBA JUCHMIUIMHBI COCTOMT M3 CPEICTB TEKYIIEro KOHTPOJA (CM.
IPUMEpPHBbIC BapUaHTBl CaMOCTOSTENBHBIX 3aJaHHi, 3a1a4 M BOMPOCOB) M MPOMEKYTOUHOU
aTTecTanuu (3a4eTa M SK3aMeHa).

B KkadecTBE OIIGHOYHBIX CPEACTB, MCIOJIB3YEeMBIX JJIS TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, INpeJyIaraeTcs nepedeHb BONPOCOB MO pa3jiesiaM, KOTOpble MPpOpadaThIBalOTCs B
npolecce OCBOGHHUS Kypca, a TakKe BapHaHThl KOHTPOJIBHBIX paboT. JlaHHBIN mepedeHb
OXBaTBHIBACT BCE OCHOBHBIE pa3ieibl Kypca, BKIOYas 3HAHUS, IOJydaeMble BO BpeMs
CaMOCTOSITENIbHOW PaOOTHI.

ATtTtecranus 1mo y4eOHON JAMCIUIUIMHE MPOBOAMTCS B BUJE 3a4yeTa (5 ceMecTp) 3adeTra u
sk3aMeHa (6 cemecTp). DK3aMEHAIIMOHHBIA OWJIET COJEPKHUT JBa TEOPETHYECKUX BOMpOca H
3agauy. CTyIeHT FOTOBUT OTBEThHl HA OWJIET B MMCbMEHHOW (hOpME B T€UEHUE YCTAHOBJIEHHOTO
BpeMeHu. [lanee sk3aMeH npoTekaeT B popme codeceJoBaHuUsI.

CTpyKTypa OllEHOYHBIX CPEICTB IJIsl TEKYIIed U MPOMEeKYTOYHOI aTTecTalnu

HanMeHoBaHME OIECHOYHOTO CPEICTBA
No Kona u nammeHnoBanue
PesynbraTel 00ydeHns . IIpomexytounas
/I HMHIMKATOpa Texymmif KOHTPOJIb
aTTeCTalys

OIIK-1 Cniocoben npuMeHATh pyHIaMEeHTaIbHbIE 3HAHUS, TIOTyYeHHBIC B 00JaCTH MaTeMaTHICCKUX U (HITH)
€CTECTBEHHBIX HAYyK, M UCIIOJIb30BaTh UX B MPOPECCHOHATIBHOM JACATEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 | Biageer OCHOBHOWM
1 31.3) CrocobeH MpPUMEHATh | TEPMUHOJIOTHEH M MOHATHHHBIM | 3auyeTHbIC 3aJaHUS Bomnpoc Ha 3x3amene 1-32
(yHOaMeHTalbHbIE 3HaHHS, | annapaToM MaTeMaTH4eCKOH
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MOJy4YeHHble B  00JacTu
MaTeMaTH4YeCKUX M  ecTe-

CTBEHHBIX HayK, u
HCIIONIb30BATh HXx npu
aHamse peIMEeTHOI
obactu

¢bu3uKu

HOIIK-1.2 (40.001 A/02.5
3H.2) OTeyeCTBeHHBIA U
MEXYHApPOAHBII ONBIT B B
00TaCTH MaTeMaTH4eCKuX H
(M) eCTEeCTBEHHBIX HAayK, U
HCII0JIb30BaTh X B
po¢eCCHOHATEHON
JISSITEITEHOCTH

3Haer OCHOBHBEIC 3aJga4yu,

ypaBHCHHS i METO/IbI
MaTEMaTHYECKON (usuky;
(dbusmueckuii CMBICIT

OCHOBHBIX MOHATHH 1 (HAKTOB
MareMaTH4eCKol (H3UKHA |
cheprl UX IPUMEHEHUS

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

Bomnpocs! Ha 3x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
V.1 Hcnons3oBaTh
CYIIECTBYIOIE  TUIOBBIE
pemieHnss M 1Ia0JIOHBI OpU
aHaJIN3€ BXOIHBIX JAHHBIX

YMeeT KOppEeKTHO MOCTaBUTH
3a1aqy u ONpeeNIUTh
KpaeBble YCIOBUS

Kontp. 2,3 (5
cemectp), 1-3 (6
CeMecCTp), 3a4ETHbIE
3ananus. Onpoc no
paznenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bonpocs! Ha sk3ameHe
8-13, 15, 19-21, 25,
28-31

HOIIK-1.7 (40.001 A/02.5
Tn.2) [IpoBenenue
HAONIONCHUA W HM3MEPEHHIA,
COCTaBJICHHE WX OIHMCAHUU KU
(hopMyIupoOBKa BEIBOIOB

VMeeT  aHANMTHYECKH  H
YUCJIEHHO peIiaTh OCHOBHBIE

3aJ1a9u MaTeMaTHICCKON
¢buzuKu u KOPPEKTHO
HUHTEPIPETHUPOBATH

TNOJIYYCHHBIC PC3YJIbTAThI

Kontp. 1 (5
CEeMEeCTp), OTPOC 110
BBIBOJY OCHOBHBIX
YpaBHEHHU U
[IOCTAaHOBKaM XaJay

Bomnpoc Ha sk3amene
3-5,9, 12, 20,21, 27

HOIIK-1.8 (40.001 A/02.5
Op.2) JlesaTenbHOCTD,
HalpaBliCHHas Ha peIICHHe
3am1a4 AHAJTUTHYECKOTO
xapakrepa,
MPEIOJIATAIONINX BEIOOp U
MHOT000pa3ue  aKTyaJbHBIX
CHOCO0OB peIleHHs 3a/a4, C
HCITI0JIb30BAaHUEM
(yHIaMEHTaIBHBIX  3HAHHI,
MOJIY4YEeHHBIX B  00JacTu
MaTreMaTH4ecKux u  (WiIn)
€CTECTBCHHBIX HAYK

3HaeT OCHOBHbIE aHATUTHYECKHE
U YHCJIEHHBIE METOJBI PELICHHs
ypaBHEHUI B YaCTHBIX
MIPOU3BOTHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIIPOCHI 10 pasjenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bonpoc nHa sk3amene 9-
22,25-31

po¢eCCHOHATBHOM NeITeTFHOCTH

OIIK-3 Cnioco6eH npuMeHATh 1 MOAU(DUIINPOBATh MaTEMaTHIESCKIE MOJIEIH IJIsl pelIeHus 3a/1a4 B 001acTH

HOIIK-3.1 (06.016 A/30.6
30.3) lemm w  3amaunm
MPOBOJIUMBIX HCCIICAOBAHUN
H  pa3paboTOK,  METOJbI

MaTeMaTHYeCKOro
MOJIETUPOBaHUS JULSE
pemieHuss 3agad B 00gacTH
npodeccHOHANBHOI
JeATEIIbHOCTH

YMeeT nepeBecTH 3ajady Ha
S3BIK U epeHaIbHbIX
YpPaBHEHMH €  YaCTHBIMHU
NPOU3BOAHBIMHU;  BBIOMPATH
METOIbl pEIICHHS II0CTaB-
JICHHOH 3aa4n

KonTtp. 1 (5 cemectp)

Bomnpoc Ha sx3aMeHe
3-5,9, 12, 20,21, 27,
MOCTAHOBKA
9K3aMEHAIIMOHHOM
3a1a4d U
WHTEPIIPETAIHS
penieHus

HOIIK-3.2 (40.001 A/02.5
3u.1) Ienim wu  3amaum
MNPOBOIMMBIX HCCIIEIOBAaHUI

3HaeT MOJEIU  OCHOBHBIX
MIPWIOKEHUH Teopur Iud-
(epeHIanbHbIX ypaBHEHH;

Bomnpoc Ha sk3amene
3-5,9, 12, 20,21, 27,

HOIIK-3.3 (40.001 A/02.5
3H.2) OtTeyecTBEHHBIM |
MEXIYHApOIHBI  ONBIT B
COOTBETCTBYIOIICH 00IacTH
HCCIICIOBaHUI, METO/IBI
MaTeMaTHYECKOTO

JJIEKTPOHHBIE TEMaTUYECKHE
pecypcel IS YrIyOJcHHS
3HaHUN o n3y4aeMoun
JUCTIATUIHHE; 3HaeT
MaTeMaTHIECKHe MOJIeNH

3aveTHbIC 3aJaHUsI.
Omnpoc no pasaenam
1-3 (5 cemectp), 1-3
(6 cemecTp)

u pa3pa60'r01<, METOAbl | YMECT CTPOUTH HpOCTCﬁMHC IIOCTaHOBKaA
MaTeMaTHYeCKOro MaTeMaTH4eCcKue mozenn | Kontp. 1 (5 cemectp) | 3K3aMeHAITMOHHON
MOZCIUPOBAHUA VI | cTaHOApPTHBIX (duznueckux 3a7a9M 1
pemenus 3anad B 00MNACTH | poreccoB, COMEPIKATEIHHO UHTEpIpeTanus
npodeccroHanbHoMH UHTEPIPETUPOBAT pereHust
JACATCIIBHOCTH

pe3yIbTAThI

Ymeer HCII0JIb30BaTh

Bonpocs! Ha sk3ameHe
1,2,32
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MOJETUPOBAHHS IS | OCHOBHBIX MIPUIIOKECHU I
pemeHusa 3adad B obnacTu TEOPUH LlI/I(l)(l)epeHLII/IaJ'ILHLIX
npodeccHOHANBHOI ypaBHEHHiT
JACATCIIBHOCTHU
HOIK-3.5 (06.016 A/30.6
V.1 AHanu3upoBaTh
BXOJIHBIC JIHHBIC, CIOCOOCH | YMEET — BBIOMpaTh — METO.bI
IpUMEHATh ¥ Moaupu- | PEIIEHUS noctapyieHHoi | Koutp. 1 (5 cemectp) Bonpocht sk3amena 3—
9 | uupoBaTe MaTeMaTHYSCKHE | 3aJaYH; cozxepxkarenbHo | Ompoc no pazgeny 1 5 20
MOJIENH JUIs PEIIeHus 3a1a49 | UHTePIPETHPOBATH (5 cemectp) ’
B 00nacTu | pesympTaThl
po¢eCCHOHATEHON
JACATCIIBHOCTHU
Bnaneer HaBeikamu pemenust | Kontp. 1 (5 cemectp) | Bompocs! sx3amena 3—
3agaud W uHTepnpertauuu | Ompoc no pazgeny 1 | 5,22
HOIIK-3.6 (40.001 A/02.5 | pesynpraTos B Tepmunax | (5 cemectp),
¥.3) Ilpumensars  METOB | yoyynanmoif obnacrtu; | pazgenam 1,2 (6
VPOBC/ICHHA OKCICPUMCHTOB, | oo MeToMuecknmM  am- | ceMecTp)
10 | maremarnueckoe MOJEIH-
poBaHME JJIs PELICHHA 3aJ1a4 TiapatomM - TCOpHH Mq’q’f'
B obmacth  mpodeccu- | PEHIHMATBHBIX  YPABHEHHH;
OHAJILHOM [IeATENLHOCTH HaBbIKaMHU MOCTPOCHHA
MaTeMaTHYECKNX MoJenen
(U3HYECKUX NPOLIECCOB
HOIIK-3.9 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bonpoc Ha sx3ameHe
Tn.1) IlpoBenenue 3Kcme- 3-5,9, 12, 20,21, 27,
PHMCHTOB ¢ | Brageer MeTomamMu HCCIlIe- MMOCTaHOBKa
1] | VCMOJBSOBARMEM — MCTONOB JIOBaHUS Mojenel Qundec- JK3aMEHAI[MOHHOU
MaATECMaTH4YCCKOI'o
MOAC/IIMPpOBaHNUs B COOTBET- Knx HpOHeCCOB 3ajiaqn 1
CTBUM C YCTaHOBJICHHBIMU MHTCPIPCTALHA
MOJTHOMOYHSMH PCIICHHA
HMOIIK-3.10 (40.001 A/02.5 KonTtp. 1 (5 cemectp) | Bompoc Ha sk3amene
Tn.2) IpoBenenne 3-5,9, 12, 20,21, 27,
HAOJIONCHUN ¥ H3MepeHui, | YMeer co/IepKATEIbHO MOCTaHOBKA
12 | cocraBneHue uX ONMCAaHMH W | HHTCPIPETUPOBATH 9K3aMEHAIIHOHHOM
(opmynupoBKa BBIBOLOB, C | pe3yJbTaTh; 3aJa44 U
TPHUMEHEHHEM . HHTEPIPETALNSL
MAaTCMaTHYCCKHUX MOACIICHU peH.IeHI/IH
HOIIK-3.11 (40.001 A/02.5 KonTtp.3 (5 cemectp) Bompoc nHa sx3amene 9-—
Hp.2) JesTensHOCTD, Kontp 1-3 (6 cemectp), | 22,25-32
HamnpaB€HHAs Ha pEIIeHHE 3HaeT  OCHOBHBIE ~ METO[IbI OMpPOCHI 110 pa3fienam 2-
3aj1a4 aHaymuTH4eckoro | PCLICHUA 3alad MaTeMaTh— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, YeCKOU (1)1/[31/[1(1/1; OCHOBHBEIC CeMeCTp)
13 | mpeanonarafonmux BbIOOp M | HPUKIATHBIC MaKEeTHI,
MHOroo0pasue akTyalbHBIX | KCTIONB3YEMBIE JUISL PEILCHHUS
CHOCOOOB pelIeHus 331a4 Ha ypaBHEHHit B YACTHBIX
OCHOBE METOZIOB | 1113 BOAHBIX
MaATEMaTH4YCCKOI'O
MOACJIMPOBAHUS
I1K-3 Crnoco6eH akTHBHO y4acTBOBATh B MCCIECOBAaHUN HOBBIX MaTEMaTHYECKUX MOJIETIel B €CTECTBEHHBIX HayKax
Bnageer ocHoBHOM Tepmu- | Kontp. 1 (5 Bomnpocs! Ha ’k3ameHe,
HOJIOTUEH W TOHSITHHHBIM | CEMECTp), OIPOC MO 3-7,14, 18,23
anmnapaToM MaTeMaTHYECKOH | MOJIEISIM,
HIIK-2.1 (06016 A/30.6 (U3MKN; OCHOBHBIMH aHAJIM- | OMHICHIBAEMBIM
3n.3) [IpenmetHast o6nacTh 1
14 | meroms:  matemarmueckoro | THISCKAMH M UHCTCHHBIMH | YPaBHCHHAMH B
MOJISTHpORAHHS p | METONAMH  DELICHUA YpaB- | 1aCTHBIX
€CTECTBEHHBIX HAYKa HEHUH B YaCTHBIX IPOU3- | IPOU3BOIHBIX
BOJHBIX; yMmMeer  paspa-
0aThIBaTh aJNTOPUTM IIPHUME-
HSIEMOT'0 METOJa PELICHHUs
WIK-2.2 (40.001 A/02.5 | 3maer wmertonsl unciennoro | Kourp. 1 (5 cemectp) | Bompoc Ha sk3amene
30.1) llemu wu  3ajaum | QHAJIN3A, HUMETh  4YETKOE 3-5,9, 12, 20,21, 27,
15 | mpoBoAMMBIX HCCIEIOBaHMH | MPEACTABICHUE O  BHUIAX MOCTaHOBKA YK3aMeHa-
H paspaboTox B | MaTeMaTU4YeCKHUX  MOJICIICH, LIMOHHOM 3a/1auM ¥ UH-
€CTCCTBCHHBIX HayKa OCHOBAaHHBIX Ha YHCIIEHHBIX TEepHpETAIs PEIICHHS
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METOJAaX, O CcIocobax ux
MOCTPOCHH, O YHUCICHHBIX
METOAaX peanu3aiuu
MaTEeMaTHYECKUX MOJENER

WIK-2.3  (40.001 A/02.5 | YMeeT IO/IBb30BaThCS  Crpa- | 3a4eTHBIC 3a/aHHsL. Bomnpocs! Ha 5k3ameHe
31.2) OredecTBeHHbIH 1 | BOYHOM MatemaTuueckoi | Ompoc mo pazaenam 1,2, 32
16 MEKIYHAPOAHBIA omeIT B | JUTEpaTypoir 1mo marema- | 1-3 (5 cemectp), 1-3
HCCIIEIOBAHUI THYECKOM ¢dusnke u | (6 cemectp)
MaTCMAaTHYCCKUX Moneneﬁ B COOTBeTCTBy}OH.lI/IMI/I pecyp_
€CTCCTBCHHBIX HayKa CaMH CEeTH I/IHTepHeT
Ymeer MIPUMEHSATD Ha | Kontp. 1 (5 cemectp) | Bompock! sx3amena 3—
WMK-2.4 (40001 A/02.5 | PAKTHKE Metonabl | Ompoc mo pazmeny 1 | 5, 22
3n.4) Meronsl npoBenenus | 1UCICHHOTO aHanmm3a; | (5 cemectp),
9KCIIEPUMEHTOB u | p€aan3oBaTb YUCJIEHHBIH pasaciam 1,2 (6
17 HaOmoaeHuit, 0000menus 1 | AITOPUTM  OPOTPaMMHO € | CEMECTp)
o0paboTkn MHGOPMAIUK B | [IOMOILLBIO
MCCIENI0BaHNH HOBBIX | YIHCTPYMEHTAJbHBIX CPEICTB
MaTeMaTHieCKnX MOLENEH B | y ppykiraqHBIX IPOrpaMM;
CCTCCTBCHHBIX Hayka aHAIM3UPOBATh IOJTYUYCHHbIE
pe3yNbTaThI
Bnaneer MeTOoIaMu u | Kontp. 1 (5 cemectp) | Bompock! sx3amena 3—
HIIK-2.6  (06.016  A/30.6 npueMaM#  TIOJY4YeHUS U 5,22
y.D ARMBUPOBATL | o oreraTysann 3HAHME B
BXOJHBIC JaHHBIC npu v
18 . | obmacth  MaTeMaTHYeCKOU
INPOBEACHUN HCCIENOBAHNU
MaTeMAaTUYECKUX MOJEIEH B busnkm, yMmeer
€CTECTBEHHBIX HayKax AHAIM3UPOBATh I0JIYYECHHbIE
pe3yNbTaThI
Bnaneer ymenuem camocto- | Kontp. 1-3 (5 | Bompoc Ha ’k3ameHe
SITEIBHO OCYIIECTBIISATH BBI- | cemecTp), 1-3 (6 | 3-5,11,12,
MIIK-2.8 (06.001 D/03.06 00p METOIUKH pEIICHUS U | CeMecTp) 15,16,19,25, 28, 29
Ta.2) IpoekTnposanue | 1ocrpoeHus anroputMa Toit
CTPYKTYp  HaHHBIX  IIpH o .
WM MHOM 3ajlaud; HaBbIKaMU
19 | paspabotke ¥ npoOBeACHUH M
- Hoppx | AABaTh  TONHBIA  aHau3
MaTemaTHaeckux Mozenei s | PE3Y/IPTATOB  DCINCHMA M
€CTECTBCHHBIX HAayKax OLCHMBATb I'PAHUIBI IIPUME-
HUMOCTH BBIOPaHHOTO
MeTojia
MIK-2.10 (40.001 A/025 | fimeer ueTkoe mHpeaCTaB- Bormpoc Ha sx3amene
Tn.2) . HPOBeﬂeHP{e JIeHUE O BHMIAX MaTeMaTH- 3-5,9, 12, 20,21, 27,
HaGiosieHui 1 MSMEPCHHI, | yecxpx Mopeneil, OCHOBaH- MOCTaHOBKA
COCTaBJICHUC HX OIIMCAaHUH U o
20 HBIX Ha YHCIEHHBbIX MeTonax, | Kontp. 1 (5§ cemecTp) | sK3aMeHaMOHHOMI
(hopMyIHpPOBKa BEIBOAOB IPHU -
NpoBeNeHHH  MccienoBanHit | © croco0ax WX IOCTPOCHUIA, 3a/1a4u U
Maremarndyecknx mozeneii s | 0 MCTONax — pealusallnu HMHTEpIpETalA
€CTECTBCHHBIX HAYKaX MaTEeMaTHYCCKUX MOJICIICH peuIcHuA
Bnaneer ocHOBHOUW TepMmu-
HIIK-2.11 (40.001 A/02.5 | HOJOTMEH ¥  TIOHSATHUHHBIM
Ap-2) JesTenbHOCTD, | ammapaToM MaTeMaTHYECKOM
HalpaBJICHHAA HA PCIICHUC | (y3uKH; OCHOBHBIMH aHAJIH-
3aja4  AHAUTHYECKOrO Xa- | pouecn s o ypenenusvu | KOHTP-3 (5 cemectp)
pakTepa, HpEAINOoararolIiux Kontp 1-3 (6 cemectp),
21 | BelOOp u  MHOrooOGpasue MezoﬂaMH PCLICHHA ypaBHC- OIIPOCHI IO pa3aenam 2- Bonpoc ma sisamene 9-
AKTYyaJIbHBIX criocobop | HAH B HACTHBIX  TIPOM3- | 3 (5 cemectp) u 1-3 (6 22,25-31
pelenus 3anad, paspaborku | BOAHBIX; MCTONaMH U | cemectp)
HOBBIX marematndeckux | IPUEMaMH  IIOJIy9CHMA U
Mozenelf B €CTCCTBEHHBIX | CHCTEMAaTH3allid 3HAHMH B
HayKax obnactu MaTeMaTHIECKON
(bus3uKu
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CooTBeTcTBHE KOMIIETEHIM, POPMHUPYEMbIX NPU U3yYeHUH TUCUMUILIUHBI, H BU0B
3aHATHH

Bungl zaugstuit dopMbBI KOHTPOIIS
[Tepeuenn a p p

KOMITCTEHITHHA i T1a6. Ip. KCP CPC

OIIK-1 + + + + |— KoHtponbnas pabora;

— 3auer;

— Onpoc mo  pe3yibTaTaM
CaMOCTOSITENIHOU PabOTHI;

— Dk3ameH

OIIK-3 + + + + |— Koutponbnas pabora;

— 3auer;

— Onpoc mo  pe3yibTaTaMm
CaMOCTOSITENIbHON PabOTHI;

— Dk3ameH

nK-2 + + + + |~ Ompoc mno  pe3yabTaTam
CaMOCTOSITENIHON PabOTHI;

— KontponbHas paboTa;

— Dk3ameH

TunoBble KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepUAJIbl, HeO0OX0AMMBbIe VIl OLleHKH
3HAHUI, YMeHU i, HABBIKOB M (MJ1H) ONBITA AeATEeJbHOCTH, XapaKTepHu3ylolye 3Tanbl
(¢GopMupoBaHusi KOMIIETEeHUIMIA B Mpollecce 0CBOEHHUS 00pPa30BaTeILHON POrPaMMbl

IIpumepHoe conep:kaHue KOHTPOJBbHBIX PadoT

1. KortponpHas Nel (ITocTtanoBka 3a1auy MaTeMaTU4ecKon (PU3UKH).

[TpumepHbIe 3a7aun KOHTPOIBbHOM paboTs! Ne 1

Bapmuanr 2
ITocraBuTh KpaeByro 3a1auy:

Yrpyruii cTepKeHb TePEMEHHOTO CeueHUs S (x), KOHIIBI KOTOPOT'O YIPYTO 3aKPETICHBI
(koo dunment ympyroro 3akperuieHus k), COBEpIIAET CBOOOJHBIC Mallble MPOAOIHHBIC

KOHCGaHHﬂ, BBI3BAHHBIC HCKOTOPBIM Ha4YaJIbHbIM BO3MYIICHUCM. IImoTHOCTE MacChl paBHa P ()C)

, MOZTYIb yrpyrocta — £ (x )

Bapmuanr 2
ITocTaBuTh KpaeBylo 3a1auy:

BbokoBast moBepxHocts crepikas 0<x <[ reruonsonuposana. HavansHas Temmeparypa
CTCpXKHS HyJEBas, OJUH KOHEIl IOANEPKUBACTCA IPU HYJIEBOM TEMIEpaType, a Ipyrou
Terion30aupoBan U ¢ momeHta ! = 0 geiicTByer pacmpeneseHHbI BHYTPCHHHH HCTOYHHK
TEIJIa MOIIHOCTH g(X).

Bapuanr 3
ITocraBuTh KpacBylo 3a1auy:
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bokoBass MOBEpPXHOCTb CTEPKHA TEIUIOM30JMPOBaHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO CpeJamH, TemIeparypa KOTOpbIX u1 M u2. HadanbHas
TEeMIIepaTypa CTEPKHs HyJIeBast

2. KontponbHas Ne2 (ITpuBeneHrne kK KAHOHUYECKOMY M POCTEHUIIEMY BUJly YPAaBHEHHH ¢
JBYMs1 HE3aBUCUMBIMH [IEPEMEHHBIMH).

EsmoxumoB A.A., TlaBnoBa A.B., Py6moB C.E. YpaBHeHUs1 MareMaTudeckol (hU3HKH.
Metoauueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[TpumepHbIe 31291 KOHTPOJIBHOU padboTHI No 2

Bapuanr 1
1. TlpuBecTH K KAHOHUYECKOMY BUIY YPAaBHCHUS:
) Ou X Ou 0, x<0
a) — —x—=0, x<0;
o> oy’
d%u 9%u 9%u
2 2
X +6x -7 =0.
6) dx? Y 0x0dy Y dy?

2. llpuBectu K mpocTeillIeMy BUAY ypaBHEHUE:
n n n I ro
Uy, tu, +4u, +3u +6u, =0.

Bapuanr 2
1. TlpuBecTu K KAHOHUYECKOMY BUY YPABHEHUS:
) O xazu 0, x>0
a) — —Xx—=0,x>0;
o’ 0y’
0%u 0°u 0°u 1 0u _
6) X -+ 24 xy ty_—+--—=0.
0x 0x0y dy 2 dy

2. llpuBectu K mpocTeiiIeMy BUAY ypaBHEHUE:

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

Bapuanr 3
1. TlpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUSI:
, 0°%u 0°u , 0%u
a) * dx° t2w 0x0dy vy dy’ =0

9%u 0%u ou
2 _ _ _
dy> 26x+u_0'y<0

2. IlpuBectu K mpocTeHIEMY BUY YpaBHEHHE:
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n n n I ro_
Buy, =Suy, —2u,, +3u, +u, =0.

3. Konrponbras Ne3 (Pemenue 3amaun Komm it ypaBHEHUH TUTIEPOOIUIECKOTO THIIA.
Pemenue 3amaun Kommu v 3a1a4 Ha moJIynpsIMOM JiJ11 BOJIHOBOTO YPaBHEHHS).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHueckoi (U3HKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[TpumepHBbIe 331291 KOHTPOJIHHOU padoTHI Ne 3

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

" " " — . — X ' —
a) u, —u, ~12u, =0, |x|<oe, y>0; ul_=e, u,|_=0.

x|<°°; u|t:0=3e_x, u;| =_1

n n .
u, =u. +xsint, t>0, =
6) tt xx t=0 X +1

Pemmmth Ha4daJIbHO-TPAaHWYHBIC 3aJa4n:
a U =", x>0, t>0, u(x,0)=x", u/(x,0)=x, u(0,r)=1"

6) 4u! =u" +6xt, x>0, t >0 u(x,0)=cosx, (x,0)=0, 4. (0,r) =sint

Bapuanr 2
Haiitu pemenue 3anaun Kommn

a) u, —4u, +3u,, =0, |x]<co, y>0; ul_o=0, u,|_,=sinx.

n n

6) Uy =9ul, +x*+1%, >0,

x|<oo; ”‘r:o = x7sin x, ”;‘,:o =cos 2x.
Pemnth HayalbHO-TPaHUYHBIE 3a/1a4H:

n

a) Uy =ty x>0, >0 4 (x0)=sinx, u (x0)=1, u,(0,t)=cost

o) u =9u" +e, x>0, t>0, u(x,0)=1+x, u/(x,0)=1-cosx, u(0,z)=cost
Bapuanr 3
Haiitu pemenue 3agaun Komm

a) u, +u, —2u, =0, |x|<c, y>0; ul|_,=cosx, u,l|_,=1-sinx.

=In (x2 + 1), ul|_=cos 2ux.

t=0

o) uy = 4ul, +(x+1). 1>0,

x[<o;u

=0

Pemuth Ha4YaJIbHO-TPAaHWYHBIC 3aa14n:

ayul =9, x>0, >0, u(x,0)=x", u'(x,0)=3x*u'(0,£)=9r
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4. KontposnbHass Ne 4 (Meron ®dypwre penieHuss CMENIAHHBIX 3ajad Jid ypaBHEHHI
TUTIEPOOTUIECKOTO U TTapabOIMIeCKOTO THIIOB).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHueckol (U3HKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHBbIe 3a1a4n KOHTPOJIBHOU padoThl Ned

Bapuanr 1
Pemmtes cMeniaHHbIe 3a1a4u:

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

xx’

0) U, =i, +u+xt(2—t),t>0,0<x<72, u (0,0) =12, u ()=, u(x,0)= cos 2x.

Bapuanr 2
Pemmtes cMeniaHHbIe 3a1a4u:

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

b

u(x,O) = cos 37nx, u,(x,0) =cos %x.

6) U, =i, +u,t>00<x<l_ u(0,0)=0, u(l,r)=0,u(x,0)=1.

Bapuanr 3
Pemmtes cMeniaHHbIe 3a1a4u:

a) Uy =4u +1,6>00<x<l u (0,1)=0, u, (I,t)=1,u(x,0)=0, u,(x,0) = 0.
6) U, =%u, +2u,1>0,0<x<l_ u(0,6)=0, u(l,r)=0,u(x,0)=1.

5. Kontponbrast Ne 5 (Meton @ypre pemieHust KpaeBbIx 3a1ad sl ypaBHeHui Jlammaca
u Ilyaccona).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHueckoi (U3HKH.
Meronndeckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHBbIC 3a/1a41 KOHTPOJIBHOU paboThI No5

Bapmuanr 1
1. Haiftu ¢pyHKIMIO, TApMOHUYECKYIO B KpyTe X+ y2 <1, yI0BIETBOPSIONIYIO TPAHUYHOMY

- 22
yemoBmiou| ,, . =x"~y -4

2. Haitti pyHKIMIO, YI0BIETBOpSIONIYIO B Kolble 1 <x’ +y® <4 ypasnenuio ITyaccona
,=0.

n n -— —
u, tu,, = 4xy, u =y, u

XX

2, 2-
P+y?=l X +yt=

24



Bapuanr 2

1. Haiitu KIMIO, TAPMOHHUYECKYIO B KOJIbIE 1 < X +y’<4 , YIOBJIETBOPSAIOIIYIO I'PAHUYHBIM
YH p y y Y p Y10 Tp

Oou
YCIOBHSIM 0) — =0, ux2+y2:4=y—9
n 2ay?=l

2. Haiity yHKIHIO, YIOBICTBOPSIONIYIO B Kpyre x° +y° <4 ypapennto [TyaccoHa

n n

+Myy =% Ly? —4: Y-
Bapuanr 3
1. HaiiTi QYHKIHIO, TADMOHHYECKYIO B Kpyre x° + y” <1, yIOBIETBOPSIOIIYIO IPAHHIHOMY
Ou _
YCIIOBUIO — =0
n e

2. Haiiti yHKIHIO, YIOBICTBOPSIONIYIO B Kombie 1 < x” +y* <4 ypasrenuo I[lyaccona

ou

n
— - =X
2,2 s .
x“+y =1
an P4y=4

"o
u, +u, =1 W IPaHAIHBIM YCIOBUIM U

IIpumepHbie GopMYJIMPOBKH HHAUBUAYAJIBHbBIX 321aHUH

1. Bocnonb3oBarbcsi cpeAcTBaMHM MaTEeMaTUYECKUMX [MAKETOB [JJisl pELIeHUs 3aJadd U
BU3YaIH3al[UU PE3YIbTAaTOB.

Ha xpyrayto MeMOpaHy, 3aKperyieHHYI0 IO Kparo, JEHCTBYeT BHEUIHSSI TapMOHHMYECKas
cuia q(x,t) = psinar, HENpephIBHO paclpelesieHHas 10 Bced Miomand MeMOpaHsbI.

[IpoBepuTh, YTO BBIHYX/IECHHBIC KOIEOAHUS MEMOpaHbI BBHIPAKAIOTCS PAaBEHCTBOM (R — paauyc
MeMOpaHBbI)

2. Bocrnonb3oBarbcsi CpeAcTBAaMU MaTEeMaTHUYECKUMX TIMAKETOB Il pEUIeHUs 3aJadd U
BU3YaIM3al[iH Pe3yJIbTaTOB

[Munuap paanyca R Harper 1o temneparypbl 1, W OXJIaXJaeTcsi ¢ IOBEPXHOCTH TaKUM

00pa3oM, 4TO ee TemmepaTypa, HauuHas ¢ Momenrta ! =0, mommepxuBaeTcs MOCTOSHHON M
paBHON Hymo. HailTu 3akoH pacnpeneneHus: TEeMIEepaTypbl, CUMTasl, 4YTO pacHpeicsicHue
TCMIICPATYPhI BO BCCX MONCPCUYHBIX CCUCHUAX OAUHAKOBO.

3aueTHO-IK3aMeHAIITHOHHbIE MaTepHuaJabl 1JIs leOMe)KyTO‘IHOﬁ aTTeCTalumn

OcHoBHBIE TPeOOBaHUS K Pe3y/IbTaTaM OCBOCHUS AMCUUILUIMHBI IPEACTABICHBI B Ta0nHIIe
B BHJE MPHU3HAKOB C(HOPMHUPOBAHHOCTH KOMIeETeHIMA. TpeboBaHus (HOpMyIHPYIOTCS B
COOTBETCTBUU CO CTPYKTypoil, npunsaTor B ®I'OC BO: 3HaTh, yMETH, BIaJIETh.
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IIpuMepsI 32a4eTHBIX 3aJaHUH
Bapuant 1
1. IlocTaBUTBH KpacBylo 3a1ayy:

Vrpyruii cTepeHb MePeMEHHOTO CeYeHHS O (x), KOHIIbI KOTOPOTO YIIPYIO 3aKpEIICHbI
(k03 dHULIMEHT yNpyroro 3aKperuieHus k), COBEpIIAacT CBOOOJHBIC Majble TMPOJOJIbHBIC

KOJIe0AHUs, BEI3BAHHbBIE HEKOTOPBIM HaYaIbHBIM BO3MYIIEHHEM. [IIOTHOCTE Macchl paBHa P (x )

, MOZTyIb yrpyrocta — £ (x )
2. IlpuBecTu K KAHOHUYECKOMY BUIY YPaBHEHUSI:
2 2
oOu Odu 0
Vo Yoy Ty
u' +au' +4u” +3u’ +6u’ =0
0) Yxx Xy yy x y —
Bapuant 2
1. TlocraBuTh KpaeByro 3aaady:

BokoBas noBepxHocTh crepikuss 0< x </ rteruonszonuposana. HawanbpHas Temmeparypa
CTEp>KHsSI HyJIeBas, OIWH KOHEIl TMOJJCp>KUBACTCS MpU HYJIEBOM Temmeparype, a Apyrou
TeIUION30IupoBaH U ¢ mMomeHta ! = 0 geiicTByer pacmpeneseHHbI BHYTPCHHHN HCTOYHHK
TeTJia MOIIHOCTH ¢(X).

2. IlpuBecTu K KAHOHUYECKOMY BUIY YpaBHEHUSI:
2 2
oOu 0du
—-— =X F =0 , x>0;

2) ox*

0) u_ + 2u, +5u, +5ux +2u, =0.

Bapuanrt 3
1. TlocraBuTh KpaeByro 3aaady:
bokoBasi MOBEpXHOCTb CTEp)KHA TEIJIOM30JMpPOBaHA, a Ha KOHLAX MPOHCXOAUT
KOHBEKTHBHBI TEIIOOOMEH CO cpelaMu, TemIepaTrypa KOTOphIX w1 © u2. HadambHas
TeMIlepaTypa CTEPKHS HyJieBast
2. IlpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:
a) X’ ou, 2 xy Qlu_, y? 0 u
d0x° 0x0dy dy°
6) Sy, —Suy, =2ul, +3u +uy =0.

=0.

IIpumepHbIil epevYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. Tlonstne muddepeHnnanTbHOTO0 ypaBHEHHUS C YaCTHBIMH TPOU3BOAHBIMU. IlocTaHOBKA
3aa4 MaTeMaTHuecKoi (pu3nuku. TUITBI KpaeBBIX YCIOBUH.

2. KoppekTHOCTh MOCTAHOBKH 3a/1a4 MaTeMaTu4eckoi ¢pusuku. [Ipumep Amamapa.

3. BbiBog ypaBHeHus kosneOGaHHs CTpyHBI. IlpuMepbl Ipyrux ypaBHEHHH MaTeMaTHYECKOM
bu3uKy.

4. BbIBOJ ypaBHEHUS TEIUIONPOBOIHOCTH.

Br1BOZ ypaBHEHNI TMAPOJUHAMUKA U aKyCTHUKH.

6. Knaccudukauusa muHelHBIX IudQepeHaTbHbIX YpaBHEHHH BTOPOro TMOpsAIKa B
YACTHBIX MPOU3BOIHBIX (OOITHI CiTydaii).

b
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10.

11

13.
14.

15

16.

17.
18.

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

32.

Knaccudukanusa muHedHbIX auddepeHnnaibHbIX YpaBHEHHM BTOPOTro MOPSAKA C IBYMS
HE3aBUCUMBIMU  TIEPEMEHHBIMHU.  XapaKTepHCTHUecKass MOBEpPXHOCTh.  [Ipumepsl
XapaKTEPUCTHK.

[IpuBenenne k KaHOHUYECKOMY BHIY TU((DepeHINATBLHBIX YPAaBHEHH BTOPOTO MOPSIKA
C JABYMs HE3aBUCHUMBIMU IE€PEMEHHBIMHU (TUIEPOOIMYECKOTO THIMA, MapaboiInyecKoro
THUIIA, YJUIAIITUYECKOro TUMa). JIemma 0 XapakTepucTUKax

Pemienne 3amaun  Komm st OJHOMEpPHOrO BOJHOBOrO ypaBHeHusA. Popmyna
JI” Anambepa

CylllecTBOBaHWE, E€IMHCTBEHHOCTh W YCTOMYMBOCTH penieHus 3amaun Komwd mis
OJTHOMEPHOTO BOJIHOBOTO ypaBHeHHs. OO00IIEHHOE pellIeHHE.

. Pemenue kpaeBbIX 3a/1a4 JIJIs1 OHOMEPHOTO BOJTHOBOTO YpaBHEHUS Ha MOIYIPSIMOH.
12.

Pemenune 3agaun Komm g IBYyXMEpPHOTO M TPEXMEPHOIO BOJIHOBBIX YpPaBHEHHHU.
®opmyna [Tyaccona. ®u3n4eckuii CMBICH PEIICHHUS.

Pemenue 3agaun Komn a1 HEOTHOPOAHOIO BOJIHOBOI'O YPABHEHHSI.

EAMHCTBEHHOCTh M yCTOWYMBOCTh penieHus 3anadu Komu uisi BOJHOBOIO ypaBHEHUS
(TpexXMepHBIH cirydai).

.Meton ®ypse pemeHus CMEIIaHHbIX 3a]ad JJisi BOJIHOBOTO ypaBHEHHS (A

OJHOPOJHBIX U HEOJHOPOAHBIX YPABHEHUHW M I'PAHUYHBIX YCIOBUM). EQUHCTBEHHOCTH
peuieHusl.

[Tpumeps! pemieHust CMEIIAaHHBIX 337134 (3a/7a4a 0 KOJeOaHUSAX OrpaHUYEHHOU CTPYHHI,
3a/1aya 0 KoJIeOaHUAX KPYTrioi MeMOpaHbl

Oyukmun beccensi. CoiicTBa Gpynkmmii beccens.

CwmemanHble 3aJa4d Il ypaBHEHMs TEIUIONPOBOAHOCTH. [IpuHumm makcumyma.
KoppeKkTHOCTh NOCTaHOBKM CMEIIAHHBIX 3a7a4 I ypaBHEHHUS TEIIONPOBOAHOCTH.
[Ipumenenne wmerona @yppe K pEHICHUIO CMEMIAHHBIX 331ad Uil ypaBHEHUs
TEIJIONPOBOJHOCTH (OAHOPOJIHOIO U HEOAHOPOIHOIO).

Pemenue 3amaun Ko s ypaBHeHUs TerionpoBoaHocT. Meroa ¢pyHkiuii ['puHa.
Pemenue 3agaun o pacpocTpaHEHUH TEIUIA B TPEXMEPHOM IIPOCTPAHCTBE.

OCHOBHBIE THUIIBI KpaeBBIX 3a1ad JI1 YPAaBHEHUW JJumANTHYEecKoro tuma. [IpmHnmn
MakCHUMyMa JUIsg TapMOHUYecKux GpyHkuuil. @opmyinsl ['puna.

EAMHCTBEHHOCTD pElIeHHs KPaeBbIX 3a4a4 JUIsl YPAaBHEHHUU SJUIMITHYECKOTO TUIA.
Oyukunu ['puna BHyTpeHHuX 3a1a4 Jupuxie u Helimana.

[Ipumenenne metona ¢yHKIMM ['puHa K pemieHWI0 KpaeBbIX 3aaad Uil ypaBHEHUU
JUIMNITUYECKOrO THIIA (PEIIeHre BHYTPEHHEH 3aaaun Jlupuxie 1 mapa)

HepasenctBo 'apnaka. CBoiicTBa TapMOHUYECKUX (YHKIUN (PYHKIIUU, TAPMOHUYICCKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O TOCIIEAOBATENIHOCTSAX TAPMOHUYECKUX (PYHKITHIN).
OOBEMHBIN ¥ TOBEPXHOCTHBIC TTOTEHITUAIIBI U UX CBOMCTRBA.

Pemenue 3anau J{upuxie nu HeiimaHna ¢ mOMOIIBIO ITOTEHIIMAJIOB.

[Ipumenenue wMetroma @Dypbe K PEIICHUIO KpaeBbIX 3aaad sl YpaBHEHUU
AJUIMNITUYECKOrO TUIla (pelleHrue BHYTpeHHeH 3anaun Jupuxie 1 ypaBHeHus Jlariaca
B KpyTe)

WuterpansHoe nmpeodpasoBanue Oypbe (omnpeneneHue, CBOWCTBA, IpUMEpP MPUMEHEHUS
npeoOpazoBanust Dyphe K pEHICHHUIO 3a/1a4 MaTEMaTHIECKON (DU3UKHN).

WuTerpanpable mpeoOpa3oBaHus Ha MONyHpsMoil (mpeobpasoBanue Jlamnaca, sin, cos-
npeoOpazoBanus Oypwe, mpeodpa3zoBaHue XaHKEIS).

Bapuanuss ¢Qynkuuonama. OxctpemyM (¢QyHKIHOHaua. BapuanuoHHele 3amaud B
MaTeMaTH4ecKon (hu3uKe.

IIpumepbl IK3aMEeHANIMOHHBIX 337124

Haiitn ¢dynkmumio u(x,f), ONMHMCHIBAIONIYIO MPOIECC MAaJBIX IOMEPEYHBIX KOJeOaHMt
onHoponHoit ctpyHbl (0,/), 3akpemyieHHOM Ha KOHLAX. HayanbHble CMelIEeHUs
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10.

OTHCHIBAIOTCS (PYHKIIHEH 3Sin2_7'[x + 551n7_mc. HavanbHas ckopocte paBHa Hymro. (Cuny
[ l

HATsKCHUA U IIJIOTHOCTH CTPYHBI CUUTATh paBHBIMU CILI/IHI/IHC)

Crpyna c 3akperuieHHbIME KoHmamu (0,7 koneOyieTcs MO JACWCTBHEM CHIIBI,
pacnpeieleHHOW C TUIOTHOCTBIO f(x,f)=sint. HaliTu OTKIOHEHUA u(x,f) CTPYHBI, €CIU B
HayaJbHBII MOMEHT OTKJIOHEHHUS TOUEK CTPYHBI PaBHbI HYJIO, a HayaJbHbIE CKOPOCTH
onuceiBatoTcst pyHknuen ¢YAx)=x. (Cuiay HaTSHKEHUS U IJIOTHOCTh CTPYHBI CUHTATh
PaBHBIMU €IUHHUIIE).

K opnopomnomy crepxhio (k=9, p=1) eauHMYHON UIMHBI TPUIIOKEHA CHUJIa,
pacnpeziesieHHas ¢ IUIOTHOCTBIO f(x,f)=xe”, pmeictByromas c¢ momenra (=0. Haiitu
OTKJIOHEHMS CTEpXKHsA u(x,t), MpeAroaras, 4T0 HadaJlbHbIE CKOPOCTH TOYEK CTEPIKHS
PaBHBI HYJIIO, @ HAYaJIbHBIE OTKJIOHEHHUSI OMMCHIBAIOTCA PyHKIMEH YA x)=x. JIeBblil KOHELl
CTEpXHSI KECTKO 3aKpeIUIeH, MpaBblii — cBOOOjeH. [lnomans momepeyHoro ceyeHus
CUMTATh PaBHOM 1.

Crepxenb (0,) coBepmiaeT Mayible TMPOAOJIbHBIE KoOJeOaHUS TOJ JCHCTBHUEM
TFapMOHMYECKON CHJIBI, PacCIpElEIeHHON C IUIOTHOCTBIO f(x,1)=sint. HaliTu OTKIOHEHUs
crepxHa (k=4, p=1) u(x,t), npeanonaras Ha4aJbHbIE YCIOBHUS HYJIEBbIMH. OTKIOHEHUS
JICBOTO KOHIIA CTEP>KHS OINMUCHIBAIOTCA (QYHKIMEH f(x,f)=f, MpaBbli KOHEL CTEP)KHS
cBoOoeH. [Tnomaas monepeyHoro CeYeHus CANTATh paBHOM 1.

Haiitu QyHKIIMIO, TapMOHUYECKYIO B KpyTe, paguyca 4, IpUHUMAIOIIYI0 Ha €ro TpaHuLe
3HaueHus u(x,y)=x>.
Halitu 3ak0oH BbIpaBHHUBAaHMS HA4daJlbHOM TEMIIEpaTyphbl U (x,O) =0 B OIHOPOJHOM

CTEpPKHE MOCTOSTHHOTO ceueHust (P =9,k =36,c =4,S =1), neBwlit koHel kotoporo x =0

MOJJIep>KUBAETCS MPU HYJIEBOM TeMIeparype, TeMmrepaTypa MpaBoro KoHua x =3 paBHa
6f, B CTEpXHE HMEETCA PACIPECICHHbII HMCTOYHHK C TMOCTOSHHOW MOIIHOCTBIO

2x+1+4sin ().

Haiitu ycTraHOBMBIIMIACS TeMIEpaTypHbIA PEXKUM B MPSAMOYTOJbHOM TJIAacTUHE (
p=1,k=4,c=4) 6e3 BHYTPEHHUX HCTOUYHUKOB Tera, 0<x <277, 0<y <77, ecnmu Ha

OOKOBBIX TPaHMIIAX W BEPXHEM OCHOBAHWH IOJJICP)KUBACTCS HYyJIeBas TeMIlepaTypa, a Ha
HIHKHEE OCHOBAHHUE MOJAETCS TEIUIOBOU IMOTOK X + 5sinx .

o o Vi
Haiitu pacnipenenenne noteHnuana B kBaapaTHoi miactuHe 0 < x,y < 3, eclIi OOKOBEIE

CTOPOHBI €€ 3a3eMJEHbl, a Ha HIKHEM M BEPXHEM OCHOBAHMM HANPSHKEHHOCTH
SJIEKTPOCTATHYECKOrO 0I5 paBHA COOTBETCTBEHHO O 1 5sin (2x) +sin (4x)-

Konerr momyOecKOHEYHOTO OJHOPOMHOTO CTepkHS P=2,E=8 coBepmaer B

MPOJIOIFHOM ~ HaIlpaBJICHWW TapMOHHMYECKoe Kojebanue Buma 6sin3¢+1. Haittu
CMEIICHHE TOYEK CTEPXKHS B JIO00H MOMEHT BPEMEHH, €CIM HadalbHbIE CMEIICHHS
onuceiBaoTes GyHKumer 2Xx + 1, a HaganbHBIE CKOPOCTH HYJIEBBIE.

. . 2 2

HaiiTu pacnipesenenne noTeHnyrana B Kpyriioi miactune X~ + y~ <4, ecnu BHyTpH Hee
— .2 2

HaxOoIATCs 3apaAbl C INIOTHOCTBIO y(x,y) =X — Yy, a IOTEeHIUAJl HA I'PAHULIE PaBEH

4y2.
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Iloka3zaTenu, KpUTEPHH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Uil

CooTBeTCTBHE YPOBHEIH OCBOCHHS KOMIETSHIINHU TUIAHUPYEMBIM PE3yIbTaTaM

Konu 00y4YeHHUs M KPUTEPHSIM HX OLICHUBAHHS
HaVMEHOBaHHE TOPOTOBBIN 0a30BbIi | POABUHYTHIN
KOMIIETCHIINN OrneHka

Y 10BJIETBOPUTEIILHO | Xoporo | OTnuaHO

OIIK1 Cnoco6en

NPpUMEHATDb (l)yHI[aMeHTaJ'leble 3HAHUSA, MOJYYECHHbIC B 00/1aCTH MaTeMaTHYeCKHX H

(n1M) ecTeCTBEHHBIX HAYK, H HCIOJIb30BATh NX B MPOdecCHOHATBLHON eATeILHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3m.3)
CrnocobeH INpHUMEHSTH
(dyHIamMeHTaIbHbIE

3HAHUS, MOJy4YCHHbIC B
obnactu MaTema-
THYECKMX ®  (WIN)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BAaTh HX MPH

aHaNM3e  IPeIMETHOU
obactu

HNOIIK-1.2 (40.001
A/02.5 3n.2)

OTe4uecTBEHHBIN u
MEXyHAPOIHBIA OIBIT
B oOmacth Marema-
THYECKMX H  (WIIN)
CCTCCTBEHHBIX HayK, H
HCIIOJIb30BaTh  HX
po¢eCCHOHATEHON
JIeSITEITBHOCTH

Ymemu: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcnons3zoBaTh cymect-
BYIOILIE TUIIOBBIE pe-
LIEHUs U MIa0JIOHBI IPH
aHamn3e BXOJHBIX
JTAaHHBIX

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

HOIIK-1.8 (40.001
A/025  dp2  Tn)
JesTenpHOCTD, HaIpas-
JIEHHasT Ha pelleHHe
3a7a4  aHAJMTHYECKOTO
XapakTepa, Mpeanona-
ralolmux  BEIOOp W
MHOTO0Opa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
HmIeHust 3afad, C HC-
HoJb30BaHueM (QyHIa-
MEHTAJILHBIX  3HAHMH,
MOJY4EHHbIX B 001acTH
MaTeMaTHIECKIX u
() €CTECTBEHHBIX

HayK

B
aHajJm3a

3Hamb: OCHOBHBIE TIOHSA-
TS, KaTETOPUH, TIPUHITHITBL
U TEOpEeMBl  COOTBETCT-
BYIOIIIUX Pa3le]iOB  ypaB-
HEHUH MaTeMaTHYECKON
¢bmsuKy;

Ymemw: wucrionp3oBath Ma-
TEMAaTHYCCKUE METOIBl |
[KOMIIBIOTEPHBIE TEXHOJIOTHN
ISt pEIICHUsT CTaHAapPTHBIX
Bajad MaTeMaTHIecKon (hu-
BHUKH.

Bradems: wmeromamu  pe-
IIeHHSI CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (DHU3HKH,
ypaBHEHUI
MaTeMaTHIeCKON (HYH3UKH.

Obyuarowuiicst nokazvleaem
HE JOCTaTOYHBIA YpPOBEHb
3HAaHUH  y4eOHOTO u
JIEKIIMOHHOTO ~MaTepHaa,
HE B TIOJIHOM OO0BeMe
BIIQJICET TPAKTHYCCKUMHU
HaBBIKaAMH, YYBCTBYET
ce0s1 HEyBEpEHHO TP aHa-
m3e ypaBHEHUI
MaTEeMaTHYECKOW (DU3HKH.
B orBere He Bcerma
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPUBJICKAIOTCS
HEelOoCTaTOYHO Beckue. Ha
MMOCTABJICHHBIE  BOIPOCHI
3aTPYIHICTCS C OTBETaMH,
MOKA3bIBACT HEIOCTATOYHO
TTyOOKHUE 3HAHUA.

3nams: OCHOBHBIC TIOHS-
TUSI, KaTeropu, NpUH-
IIUITBl ¥ TEOPEMBI COOTBET-
CTBYIOIINX pazzenoB
YpaBHEHUI MareMaTu-
YeCKOM (M3MKM M CBS3U
MEK1y HIMU;

Ymemw: BoiOpath W wHcC-
MONB30BaTh  MaTeMaTH4eC-
KHE METOIbI U KOMITBIOTEp-
HBIE TEXHOJIOTHH VIS pele-
HUS CTaHIApTHBIX 3ajad
MaTeMaTH4eCKoH (HHU3UKH,

000CHOBATh TIOJyYCHHEIE
pe3yIbTaTHI.
Braoemwv: weromamm pe-

MIEHUS CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (DHU3HKH,
B TOM YHCIIC ITOBBIIICHHON
CIIOKHOCTH, aHAJIN3a ypaB-
HCHMI  MaTeMaTHYeCKOM
busukn.

Obyyarowuiicsi noxasvleéaem
JIOCTATOYHBIN YpOBEHBb
mpo(eCCHOHABHBIX  3HA-
HUH, HO JIOIyCKaeT HEKO-
TOpBbIE HETOYHOCTH M TOT-
pemmHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  HMCIIONB3YIOTCS
MpeIMeTHBIE TEPMHUHBI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYHUTEIHHBIC OIITUOKH.
Bomnpocks, 3aJlaBaeMbIC
MperoaaBarejieM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyJHEHHH.

3Hamob: OCHOBHBIC TIOHS-
THS, KATETOPUH, IIPUHITHAIIHI
U TEOpPEeMBl  COOTBETCT-
BYIOIIWX Pa3[esioB  ypaB-
HEHUU MaTeMaTHYECKOU
(OU3UKK WU CBSI3H  MEKIY
HUMU;

Ymems: BHIOpaTH W HC-
MOJB30BaTh ~ MaTeMaTH4eC-
KHE€ METOJBl U KOMIIBIOTEp-
HBIC TEXHOJIOTHH JJISl Pellie-
HUS  3aJa4  MaTeMaTH-
YECKOW (U3UKH, B TOM
YHUClIe HECTAaHAAPTHBIX U
TIOBBIIIICHHON CJI0HOCTH,
obocHOBaTH W  HHTEP-
MPETUPOBATh TIOTYYCHHBIC
pe3yabTaTHI.

Braoemv: weromamu  pe-
IIeHUd  3aJa4  Marema-
TUYECKOUW (U3UKH, B TOM
YHUClIe HECTAaHAAPTHBIX U
TIOBBIIIICHHON  CJI0HOCTH,
aHaM3a U UHTEPHpPETAIUH
ypaBHEHUI
MaTeMaTHYCCKOM (DU3MKH.

Obyuarowuticss. NoKasvleaem
HE TOJIEKO BBICOKUI
YPOBEHb  TEOPETHUYECKUX
BHAHUW 10 JUCIUILTUHE,
CBOOOTHO oTiepupyer
MOHATUSAMH, KaTErOpUSMHU,
MPUHLIMIIAMH U TEOpeMaMu
YpaBHCHUI MaTeMaTHYeCKON

(U3MKK, HO M  yMeEeT
AHAIM3UPOBATH  CIIOXKHBIC
Baaud  MaTeMaTHYECKOM
(hU3uMKKM, YBSA3BIBATH 3HA-

HUSI, TIOJyYEHHBIE MIPU U3Y-
UCHUH Pa3IMYHBIX JHUCIUII-
mua.  OTBET  TOCTpOEH
ITOTUYHO, MaTepuan u3Ja-
raeTcsi YeTKO, SICHO, apry-

MEHTHUPOBAHO,  'PAMOTHO
WCTIONB3YIOTCSI  TEPMUHBI
MaTeMaTHUYeCKOW  (DU3UKH.
Ha Bompocwsl  OTBeuaer
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CooTBeTCcTBHE ypOBHCfI OCBOCHUSA KOMIICTCHIUHA MIIAHUPYCMBIM pPEC3yJIbTaTaM

Kon u 00yYCHHS M KPUTEPUSIM X OIICHUBAHMSI
HalMEHOBaHKE IIOPOTOBBIN 0a30BbIi | MIPOJABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BIETBOPUTEIBHO Xopomio OTangHO

YBEPCHHO, 1O CYIICCTBY.

OIIK3 Cuoco6en npuMeHsaTs 1 MOTUGHIUPOBATH MATEMATHYECKHE MOJIEJIH [IUIsI PelIeHus 3a/1a4 B 06J1aCTH

npodwccnonam,ﬂoﬁ ACATECJIbHOCTH

Buamo: HNOIIK-3.1
(06.016 A/30.6 3Hu.3)
Temn u 3aJ1a4u
MPOBOJUMBIX
HCCIIeI0BaHUM u
pa3paboToK,  METOIbI
MaTEMaTHYECKOTO
MOJICIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIESITEIbHOCTH
HOIIK-3.2 (40.001
A/02.5 3u.1) Lenn u
3a7aud  IPOBOJMMBIX
HCCIICI0BaHUM u
pa3paboToK,  METOJbI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
pemieHus  3amad
obactu
npodeccHOHANBHOI
JIEATENLHOCTH
HOIIK-3.3
A/02.5 3n.2)
OTedecTBEHHBIN u
MEXKyHAPOIHBIA OIBIT
B COOTBETCTBYIOLIEH
obsactu
HCCJICIOBAHUM, METOIbI
MaTEMaTHYECKOTIO
MOJEIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIESITEIbHOCTH

Ymemu: HOIIK-3.5
(06.016 A/30.6 V.1)
AmnanusuposaTh
BXOJHBIC JTaHHEIE,
CHOCOOEH NPUMEHATH U
MoIU(UIIPOBATH
MaTeMaTH4ecKHe
MOZENU [UIsl pelIeHHs
3a1a4 B oGmactu
po¢eCCHOHATEHON
JeATeIbHOCTH
HOIIK-3.6
A/02.5
IIpumensTh
MPOBEICHNUS
SKCIIEPUMEHTOB,
MaTeMaTHIecKoe  Mo-
JeTMpoBaHHE Ui pe-
1IeHHs 33/1a4 B 00J1acTH

s
B

ISt
B

(40.001

s
B

(40.001
V.3)
METO/IbI

Buame: cneunduKy 3amad
pelaeMbpIX € IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOTHBIX;
METOIBl  PELIEHUs
HEHHBIX  ypaBHEHUH
YaCTHBIX IPOU3BOIHBIX;
Ymems: dhopmynupoBaTts u
pe3yIbTaThI pelieHus
Banad; UCIIOIb30BaTh
RIICKTPOHHBIE TeMaTH-
HeCKHe pecypcesl o
M3y4aeMOM TUCUIUTLIINHE
Braoemn: HaBBIKAMHU
WCTIONB30BaHMSI  IAaKETOB
NPUKIAAHBIX  [pOrpamMMm
U1l pelleHus 3ana4
MaTeMaTHIECKON (PH3UKN

JIN
B

Obyuarowuticst nokasvleaem
HE JIOCTaTOYHBIM YpPOBEHb
3HAHUMI y4eOHOT0 u
JEKIMOHHOTO ~ MaTepuara,
HE B TIOJTHOM oOOBEMe
BIIQJICET  TPAKTHYCCKUMU
HaBBIKAMU

B otBete BCeraa
MPUCYTCTBYET JIOTHKA,
apTyYMEHTHI TPUBJICKAIOTCS
HEJIOCTATOYHO BECKHE.
3Haer Ha3HAYCHHC
MPUKIAJHBIX TIAKETOB, HE
HCTIONB3YET UX.

HC

Buame: cneunuKy 3amad
pelaeMbIX € IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOIHBIX;
METOIBl  PELIEHUs
HEHHBIX  ypaBHEHUU
YaCTHBIX IPOU3BOIHBIX;
Ymems: dhopmynuposaTts u
pe3yIbTaThI pelieHus
Banad; UCTIONIb30BaTh
QIICKTPOHHBIE TeMaTH-
HecKMe  pecypcel Ui
YTIyOJIeHWsT  3HAaHUK  T10
M3y4aeMOH JUCLHILIINHE
Braoems: HaBBIKAMHU
UCIIONIb30BaHUSL  IIAKETOB
NPUKIAAHBIX ~ [pOrpaMMm
I pelleHus 3ama4
MaTeMaTH4eCcKOi (PU3UKH

JIN
B

Obyuarowuiicst nokazvleaem
JIOCTATOYHBIN YPOBEHD
mpoeCCHOHAIBHBIX  3HA-
HUM, HO JIOTIyCKaeT HEKO-
TOpPBIC HETOYHOCTH M TIOT-
pemHOCTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IPaMOTHO  UCHOJB3YHOTCS
(bu3udecKkue TepMUHEI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYUTEIIbHBIC OIIUOKH.
Bomnpoch, 3alaBaeMbIe
MperojaBarejieM, HE BbI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHECHUH

Buams: cneunpuKy 3amad
pelaeMbIX €  IIOMOILBIO
YPaBHEHHH B  YaCTHBIX
[POU3BO/IHBIX;
METOIbl  PELICHUs
HEMHBIX  ypaBHEHUH
YaCTHBIX [IPOU3BOJIHBIX;
Ymems: dopmynupoBath U
PE3yIbTaThI pelieHus
3ajad; UCTIONB30BaTh
BIICKTPOHHBIE TeMaTH-
YeCKHEe  pecypcel s
yOIyOJeHUsT  3HAHMKA 110
M3y4aeMoil AUCIUIUINHE
Braoemw: HaBBIKAMHU
UCIIONIb30BaHUS  I1aKETOB
OPUKIAAHBIX ~ [pOrpaMM
Uil pelleHds  3a;ad
MaTeMaTHYeCcKO (HH3UKN

JIin-
B

Obyuarowuiics noxazvieaem
CUCTEMAaTU3UPOBAHHEIC,

rIyOOKHe M TIOJHBIC
3HAaHUS MO0 BCEM pazjeram
JUCIUTUIMHBI, & TaKXe M0

OCHOBHBIM BOIIpOCaM,
BBIXOJSIINM 32 TIPEJeIIbl
yueOHOM MIPOTPaMMBl,
Oe3ynpednoe BIIAJICHUE
UHCTPYMEHTapueM

y4eOHOI THCIUTUINHEI,
ymenue ero 3¢dexTuBHO
UCIIOIb30BaTh B
MOCTAHOBKE M  PELICHUU

3aJ1a4
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CooTBeTCcTBHE ypOBHCfI OCBOCHUSA KOMIICTCHIUHA MIIAHUPYCMBIM pPEC3yJIbTaTaM

Konn 00yYCHHS M KPUTEPUSIM X OIICHUBAHMSI
HalMEHOBaHKE IIOPOTOBBIN 0a30BbIi | MIPOJABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BIETBOPUTEIBHO Xopomio OT1im4HO
po¢eCCHOHATEHON
ACATCIIBHOCTHU
Bnaoems: HOIIK-3.9

(40.001 A/02.5 Tn.1)
IIpoBenenue skcnepu-
MEHTOB C HCIOJb30-
BaHUEM METOJOB MarTe-
MaTHYECKOTO  MOJEINH-
pOBaHUSI B  COOTBET-
CTBUUM C YCTaHOBIICH-
HBIMU [IOJTHOMOYHAMU

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

JIEHUH M U3MEpEHHH,
COCTaBJICHUE MX OIHCa-
HUH W (HOPMYIHpPOBKa
BEIBOJIOB, C IIPHMEHE-
HHEM MaTEeMaTHYECKUX
Mozenei

HOIIK-3.11  (40.001
A/02.5  p2  Tn)
JesTenpHOCTD, HaIpas-
JeHHas Ha pelICHHE
3aja4  aHAJIUTHYECKOTO
Xapakrepa, Ipearona-
ralolux  BEIOOp W
MHOTOOOpa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
IICHNA 3a/1a4 Ha OCHOBE
METOJI0B Mmarema-
THYECKOTO  MOJEIHPO-
BaHUs

ITK-2 Cnoco6en akr

HayKax

HBHO YYaCTBOBAaTh B UCCJICIOBAHUU HOBbLIX MATEMATUYCCKHUX MojeJieil B ecTeCTBEHHBIX

3name: UIIK-2.1
(06.016 A/30.6 3mn.3)
IIpenmerHas o6nacTh U
METOJIbI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
€CTECTBEHHBIX HayKax
HUIIK-2.2 (40.001
A/02.5 3u.1) Lenn u
3aJa4yd  HPOBOAUMBIX
HCCIICOBAHMI H
pa3paboToK B
CCTECTBEHHBIX HayKaX
UIIK-2.3 (40.001
A/02.5 3H.2)
OTedecTBEHHBIN u
MEXlyHAPOIHBINA OIBIT
B HCCIICIOBAHUHU
MaTeMaTHYECKHX
MoJIenei
CCTECTBEHHBIX HayKaxX
HUIIK-2.4 (40.001
A/02.5 3un.4) Meroasl
MIPOBEICHUS

B

B

3Hamb: OCHOBHBIC TMOHS-
TSI, KATETOPUH, TIPUHITHUITHL
U TEOPEeMBI  COOTBETCT-
BYIOIIIMX pa3leNioB  ypaB-
HEHUH MaTeMaTHIeCKOMN
¢bm3uKy;

Ymemw: wuctionp3oBath Ma-
TeMaTHIeCKUE METOAbl M
KOMITbIOTEPHBIC TEXHOJIOTHH
ISt peIIeHnsl CTaHAapTHBIX
Bajlay MaTeMaTHIeCKOl (u-
BUKH.

Brademv: wmetomamm pe-
IIeHHS CTAaHAAPTHBIX 32124
MaTeMaTHYECKOH (DHU3HKH,
aHanuza YpaBHEHUH
MaTeMaTHIeCKON (HYH3UKH.

Obyuarowuticst nokazvleaem

3uams: OCHOBHBIC ITOHS-
THSI, KaTerOpuH, MpPHUH-
LUIBl 1 TEOPEMBbI COOTBET-
CTBYIOIIUX paznernnos
YpaBHCHUIA MaTeMaTH-
yecKoW (U3MKU U CBA3U
MEX1y HIMU;

Ymemw: BoIOpath W wHcC-
[0JIb30BaTh ~MaTeMaTH4eC-
KHE METOZBI ¥ KOMIIBIOTEP-
HBIE TEXHOJIOTUH LIS pellie-
HUS CTaHIApPTHBIX 3ajad
MaTeMaTH4ecKoH (HHU3UKH,

000CHOBaTh  IOJTyYCHHBIC
pe3yIbTaTHI.
Braoems: wmeromamm pe-

LIEHUS CTAaHJAPTHBIX 3a7a4
MaTeMaTHYECKOH (PHU3HKH,
B TOM YHCJIE TIOBBILIEHHON

3uamb: OCHOBHBIC ITOHS-
THSI, KATCTOPUH, TIPUHITUATIBI
U TEOpPEeMBI  COOTBETCT-
BYIOIIIMX PAa3/eNOB  ypaB-
HECHMI MaTEeMaTHYECKOI
(U3UKE U CBSI3U  MEXKIY|
HUMMY;

Ymems: BbIOpath u wHC-
MOJIL30BaTh  MaTeMaTHUeC-
KHE€ METOJIbl U KOMIIBIOTEP-
HBIC TEXHOJIOTHH IS Pellie-
HHAS ~ 3aJa4  MaTeMaTH-
YECKOW (U3UKH, B TOM
YUCIIC HECTaHJAPTHBIX W
MOBBIIIIEHHONM CJIOKHOCTH,
0o0OCHOBaTH W  HUHTEp-
MPETUPOBATh IOJTYYCHHBIC
Pe3YIIbTaTHI.

Braoems: wmetomamm pe-

HE JIOCTATOYHBI YPOBEHb|Ci10KHOCTH, aHAIN3a ypaB-|II€HHUS  3aAa4  Marema-
SKCIICPUMCHTOB u ~ o o o
Ha6m§ﬂeﬂﬂﬁ SHaHAU y4€e6HOro U|geHHi  MAaTEeMATHUYECKOM|THYECKOH (HU3UKH, B TOM
060G LeH s y|J/ICKHIMOHHOTO  MaTepHala, | hu3ukw. yyciae HECTaHJAPTHBIX H
06paboTKI HE B IIOJIHOM 00BbEMe MOBBIIIIEHHON CJIOKHOCTH,

31




CooTBeTCcTBHE ypOBHCfI OCBOCHUSA KOMIICTCHIUHA MIIAHUPYCMBIM pPEC3yJIbTaTaM

€CTCCTBCHHBIX HayKax

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

JIIEHUH M U3MEpEHHH,
COCTaBJICHHE MX OITHCa-
HUIl U (opMyIHpOBKa
BBIBOJIOB IIPHU IPOBEJIE-
HAHA HCCIICOBAHMI
MaTeMaTHYeCKNX MOJIe-
JIek B ECTECTBEHHBIX

HayKax
WMK-2.11  (40.001
A/02.5  JIp2  Ta)

JlesiTenbHOCTD, HalpaB-
JIEHHasT Ha peIICHHe
3a71a4 aHATUTUYECKOTO
XapakTepa, Mpeanona-
ralommx  BBIOOp U
MHOroo0pasue  axry-
aJIbHBIX crnoco6oB
peleHus 3ajad, paspa-
0OOTKM HOBBIX MaTeMa-
THYECKUX Mojenell B
€CTECTBEHHBIX HayKax

Kox n 00y4YeHHUs U KPUTEPUAM HX OLICHUBAHUS
HalMEHOBaHKE IIOPOTOBBIN 0a30BbIi | MIPOJABUHYTHIN
KOMITETCHIIUU Onenka
Y IOBIETBOPUTEIHHO Xoporio OTnyHO

uHpopMaIH B|BlajeeT  IpakTHUeCKUMHU | Obyuarowuiics nokasvieaem aHalu3a U WHTEpPIpETaluy
HCCIIC/IOBAHIH ~ HOBBIX | yappixkamu, YyBCTBYET | 1OCTATOYHBIH YPOBEHB | ypaBHCHUI
MAaTCMaTHYCCKUX o
Mozeneii 5 |C€0sI HEYBEPEHHO MpH aHa- Hpg(i)eCCI/IOHaIIBHHX 3HA-|MaTEeMaTUUECKON (PU3UKH.
eCTECTBEHHBIX Haykax |JTH3€ YpaBHEHUH |HUH, HO JOIMYCKaeT HEKO-
Vuemo: WIIK-2.6|MaTeMaTHYECKON (H3UKH. | TOpbIE HETOUYHOCTH ¥ TOT-|O0yuaowutics noxasvléaem
(06.016 A/30.6 VY.1)|B orBere He Bcerga|pemHocTtd. OTBET MOCTPO-[HE TOJIBKO BBICOKMH
AHaM3MPOBATH MPUCYTCTBYET JIOTHKA, ap-|€H IOCTaTOYHO JIOTWYHO,[YPOBEHb  TEOPETHUYCCKHUX
BXOIHBIC AHHBIC TIpHU s
HpoﬂBeHeHﬂi PHIryMeHTBI  MpHBJIEKAIOTCA|TPAMOTHO — HCTONB3YIOTCABHAHMI 110  IMCLHMILIMHE,
O — HEI0CTaTOYHO Beckue. Ha|mpeaMeTHble TepMUHBI, HO|CBOOOIHO orepupyer
MaTeMaTHYECKHUX IIOCTABJICHHBIC BOIIPOCHI|B  OTBCTC MPUCYTCTBYIOT [TIOHATHAMH, KaTCTrOPHUAMH,
Moereii B|3aTPyIHACTCA C OTBETaMM,|HE3HAYUTEIbHbIE OIIMOKHU. IPUHIMIIAMH U TeOpeMaMH
CCTCCTBCHHBIX HAYKAX | foka3pIBaeT HEIOCTATOYHO|Bompocs, 3a71aBaeMble [yPaBHCHNH MaTeMaTHICCKON
ﬁ;’é’gg’l’”’&% 16[6111;22§ r1yOOKUE 3HAHUSL. npenojgaBaTeneM, He Bbl-|QH3MKH, HO M yMEeT

. . .
TpoeKTHpoBaiHe 3BIBAIOT  CYIIECTBEHHBIX AHANMSHPOBATL  CTOKHBIC
CTPYKTYp HaHHBIX TPH 3aTpyIHCHUH. Bagadd  MaTeMaTHYeCKOH
paspaboTke u (Gu3MKY, yBA3BIBATH 3HA-
TIPOBENCHUH HUsI, TIOyYEHHBIE MIPU H3Y-
MCCICIOBAHIN  HOBBIX YEHMH Pa3IMYHBIX JUCIHII-
MaAaTCMaTHYCCKHX O
Moxereit s UTHH. TBET  IOCTPOCH

MOTUYHO, MaTepuan u3Ja-
raeTcsl YETKO, SCHO, apry-
MEHTHPOBAHO,  T'PaMOTHO
MCTIONB3YIOTCSI  TSPMUHBI
MaTEeMaTHIECKON  (PU3HUKH.
J/leMOHCTpHUpYyeTCS TOYHOE
WCIIONb30BAaHUE  HAy4YHOU
TEPMHHOJIOTUU
CHCTEeMaTUYECKU
TPaMOTHOE M JIOTUYECKH
MPaBWJIFHOE  HM3JI0KECHHE
OTBETa Ha BOITPOCHI

4.2 Meroanyeckue MaTepuaJbl, onpeaeasiloniue Npoueaypbl OLeHUBAHUA 3HAHUM,

YMEHMI,

HAaBbIKOB

u  (nan)

¢dopmupoBaHus KOMIIETEH U

OonbITa

JACATECJIBbHOCTH,

XapaKTepPU3yHIMX

3Tanbl

MeToaundyecKkue PEKOMEHIAIUMHU K CAa4Ye IK3aMeHa

DK3aMeH SBJISICTCS 3aKIIOYHUTEILHBIM STaIllOM mpomnecca (1)0pMI/IpOBaHI/I$I KOMIICTCHII N
CTYACHTA NPU U3YYCHUU OUCHUIUIUHBI UJIN €€ YaCTU U UMCCT L CJIBIO IIPOBCPKY U OLICHKY 3HaHUI
CTYACHTOB IO TCOPHUU U NMPUMCHCHHUIO MOJYYCHHBIX 3H3.HHI>1, YMGHI/Iﬁ 1 HABbLIKOB IIPpHU PCHICHUN
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MPaKTUYECKUX 3a/Jad. DK3aMEHbI MPOBOJAATCS IO PACIHCAHHUIO, B CPOKH, IPENYCMOTPEHHBIE
KaJIeHJapHbIM TpadukoM ydeOHOro mporecca. Pacnucanue 5Kk3aMEHOB TOBOAMTCS /10 CBEICHUS
CTYJCHTOB HE€ MEHEE YeM 3a JIBE HEJENIM [0 Hadaja 3K3aMEHAI[MOHHON cecCuu. DK3aMEHbI
IPUHUMAIOTCS TIPENIOAAaBATENSIMH, BEAYIIIMMH JIEKIIMOHHBIE 3aHATUS. B OTAENbHBIX ciaydasx npu
OOJIBIIIOM KOJHMYECTBE TPYIIl Y OJHOTO JIEKTOpa HJIM MpHU OOJNBIION YMCIEHHOCTH TPYHIBI C
paspelieHus 3aBeayromero kadeapod IOMycKaeTcss NPUBJICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOPY NMPENOJABATENs, IPOBOAUBIIETO IPAKTUYECKHUE 3aHATHS B IpyIIax.

DK3aMEHbl TMPOBOAATCA B YCTHOH (¢opme. DK3aMeH NPOBOIUTCS TOJIBKO IpH
IPEIbSABICHUN CTYAEHTOM 3a4€THOM KHMKKU U IIPHU YCJIOBUHU BBIIIOJHEHUS BCEX KOHTPOJBHBIX
MEpONPHUATHHA, MPETyCMOTPEHHBIX Y4eOHBIM IUIAHOM W paboueil mporpaMMoil mo u3ydaemMon
mucuuruinHe. CTyneHTaM Ha dK3aMEHE IMPeIOCTaBIsIeTCs MpaBO BHIOPATh OJMH U3 OWIIETOB.
Bpems nmoarotoBku k oTBeTy coctaBisieT 60 MuHyT. [10 MCTEUEeHUMH YCTaHOBJIEHHOTO BPEMEHH
CTYJEHT JOJDKEH OTBETUTH HA BOMPOCH! SK3aMEHAIIMOHHOTO OMiieTa U MPEeAOCTaBUThH pEIICHUE
3amad. Pe3ynpTaThl SK3aMeHa OLEHUBAIOTCA 10 YeThIPeXOalbHOM cHCTeMe («OTIMYHOY,
«XOpOUIO», «YyJOBIETBOPUTEIBHO», «HEYJAOBIECTBOPUTEIBHO») U 3aHOCATCS B HK3aMEHALMOHHYIO
BEIOMOCTh M 3a4E€THYIO KHWKKY. B 3aU€THYI0 KHHKKY 3aHOCSTCSI TOJIBKO IOJIOKUTEIbHBIC
OILICHKH.

MeTtoauyeckue peKoMeHIAINH, ONIpeaeIsIoIie MPoeIypPbl OLEHNBAHUS HA YK3aMeHe:

O1eHKa «OMAUYHO»:

— CHUCTEMaTH3UPOBaHHbIE, IITyOOKHE U MOJIHBIE 3HAHUSA 110 BCEM pa3/ieiaM JUCLUILIUHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 TIPEeNbl yueOHOM MpOrpamMMmel;

— TOYHOE WCIOJIb30BAHHE HAyYHOW TEPMHMHOJIOTHUU CHCTEMAaTUYECKH TPaMOTHOE H
JIOTUYECKH IPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIAJCHHE MHCTPYMEHTapueM Y4eOHOW JUCHMIUIMHBL, YMEHHE €ro
3 PEKTUBHO UCIIOIB30BaTh B IOCTAHOBKE U PELICHUN HAYYHBIX M MPAKTHUECKUX 3a7ad;

— BBIpa)KEHHAsI CIOCOOHOCTh CaMOCTOSITENILHO U TBOPYECKU PEUIATh CI0XKHBIE TPOOIEMBI U
HECTaHJapTHBIC CUTYyaLUU;

— TOJHOE M TJIyOOKOE YCBOEHHE OCHOBHOM M JIONOJIHUTENBHOW JIMTEPATYpHl,
PEKOMEH0BaHHON y4eOHOM MporpaMMoil 1o TUCIUILIHHE;

— YMEHHME OpPUEHTHPOBATHCS B TEOPHUAX, KOHLECNUIMIX M HANPAaBICHUAX IHUCLHUIIIMHBI U
JlaBaTh UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ysl Hay4YHbIEC JOCTHKECHUS APYTUX JUCLUIUIVH;

—TBOPYECKasi CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHITHUAX, AKTUBHOE y4acTHE B
IPYIIIOBBIX 00CYKICHUAX, BRICOKUN YPOBEHb KYJIbTYPbI UCIIOTHEHHS 3aJaHUIA;

— BBICOKMH YpOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpaMmme
KOMIIETECHIIUM.

OueHka «xopouio»:

— IOCTaTOYHO IOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUA 110 TUCLUIUINHE;

— YMEHHE OpHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLEMUIMSIX M HalpaBICHUSIX
JUCLUIUINHBI U JJaBaThb UM KPUTHUYECKYIO OLICHKY;

— HCIIOJIb30BAHME HAYYHOM TEPMHHOJIOTHM, JIMHIBUCTHYECKH M JIOTMYECKH IPaBUIBHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE AeTaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIQJICHUE UHCTPYMEHTAPUEM I10 AUCLUIUIMHE, YMEHUE €TI0 UCIOJIb30BaTh B IIOCTAHOBKE
U pEIIEHUH HAayYHbIX U NPO(PECCHOHANBHBIX 3a/ay;

— YCBOGHHE OCHOBHOH IUTepaTypbl, PEKOMEHIOBAaHHOW y4eOHOW MporpamMmoil 1o
JUCLUIUINHE;

— camocTodATeNnbHas paboTa Ha TNPAKTUYECKUX 3aHATUAX, YYacTHE B TPYMIOBBIX
00CYXI€HUSIX, CPEAHUN YPOBEHb KYJIbTYPbI HCIIOJHEHUS 3aJaHUM;

— cpemHUM ypoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamMme
KOMIIETCHIINH.
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OneHka «y0oenremeopumensbHo»:

— IOCTAaTOYHBIN MUHUMAJIbHBIIA 00BEM 3HAHUH 110 TUCIUIUINHE;

— YCBOEHHE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAHHOM yueOHO MporpaMmoi;

— YMCHHME OPHUEHTHPOBATHCSI B OCHOBHBIX TECOPHSAX, KOHLEMIMUAX M HANPABICHUAX IIO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHJIMCTUYECKOE M JIOTMYECKOE H3JI0KCHHE
OTBETa Ha BONIPOCHI, YMEHUE JIeJIaTh BHIBOJIbI O€3 CYIIECTBEHHBIX OIIUOOK;

— BJIQZICHHE HMHCTPYMEHTapHeM Yy4eOHOM IUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIEHNH TUIIOBBIX 3a/1a4;

— YMEHUE T0J pyKOBOJICTBOM IIPENOJABATENs peulaTh CTaHAAPTHBIC 3a/1a4H;

— paboTa 1moja pyKOBOJACTBOM IpenojaBaTessl Ha MPAKTUYECKUX 3aHATHUAX, JOIMYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3a1aHNN;

— JIOCTaTOYHBIH MUHHUMAJBHBIH ypOBEHb C(HOPMHUPOBAHHOCTU 3asBICHHBIX B pabodeit
MpOrpaMme KOMIETEHIIH.

OneHka «Hey0081emeopumenbHo»:

— ¢parMeHTapHBIC 3HAHUS 110 AUCHUTLINHE;,

— OTKa3 OT OTBETa;

— B3HaHHWE OTAETbHBIX HCTOYHUKOB, PEKOMEHIIOBAaHHBIX Yy4eOHON MMporpaMMoil To
JTUCIUTUINHE;

— HEyMEHUE UCIO0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

— HaJIM4Ke rpyOBIX OMIHMOOK;

— HU3KUU YPOBEHb KYJIBTYPbI UCIIOJIHEHUS 3a1aHUN;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIIETECHIIU .

OneHouyHble CpeACTBa [UIsl WHBAJWAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3/I0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— Npu HEOoOXOJUMOCTH HMHBAIMIAM U JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI MTPEAOCTABIIACTCS IOMOJHUTENLHOE BpEMs JUIsl OJTOTOBKU OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTATOB 00yUEHHUsT MHBAIHUJIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS MPEyCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHIWBUIYaIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U UHBaJUAOB IpOLIEAypa OLIEHUBAHUS PpE3YNbTaTOB OOYYEHHS 1O JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHus pe3yabTaTOB OOYUYEHMsS] MHBAJIUIOB U JIMI[ C OTPaAaHUYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHUILIMHE MPEIyCMaTPUBACT MPEAOCTaBICHHE WH(DOPMALIUU B
dbopMmax, ajanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS HH(DOpMALIUU:

JLyist i1l ¢ HapyIIEHUSIMU 3PEHUSL:

— B TIeYaTHOM popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jliig U1l ¢ HapyIICHUSIMU CIyXa:

— B meyaTHoi (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JLjist i1l ¢ HapyLIEHUSIMHU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— B IIe4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.
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S. Ilepeyenb y4eOHOW JuUTEPATypPbl, HHPOPMANUOHHBIX PECYpPCOB U
TEXHOJIOTHH

5.1 YueOHas qureparypa

OcHoBHasi 1uTEeparTypa:

1.TuxonoB A.H., A.A.Camapckuii. YpaBHeHus: maremarudyeckou ¢usuku. M.: H3a-Bo
MI'VY, 2004. 798 ¢

2. Anryaun KK. Meroael maremaruueckodt ¢usuku. M.: upekr-Memma, 2014. 123 c.
[DnexTponHsIii pecypce]. - Pexum noctyna: http://biblioclub.ru/index.php?page=book &id=240552.

3.Kapuesckuit M.M. Jlekiuu no ypaBHeHusM Matematudeckoit ¢pusuxu. CIIO.: Jlans, 2016.
164 c. [OnexTponHbI pecypc]. - Pexxum nocryna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHbIE METOIBI pEIIEHUS NMPAKTUUECKUX 33/1a4 B Kypce «YpaBHEHUS
Marematndeckor grukn» / C.H. Kyapsimos, T.H. Paguenko. Poctros w//1: N3a-8Bo FODY, 2011. 308
c. [DnexTponnslit pecypc]. — Pexxum gocrymna: http://biblioclub.ru/index.php?page=book&id=241103.

5.0mneitank O.A. Jleknun 00 ypaBHEHUAX C YaCTHBIMH Tpom3BOAHBIMH. M.: M3a-Bo
"Jlabopatopuss 3uanuit", 2015. 263 c. [DnekTpoHHbIi pecypc]. — Pexum gocryma:
https://e.lanbook.com/book/70703.

I[JBI OCBOCHU JUCHUIUIMHBI MHBAJIMJAMHA U JIMIAMU C OTPaHUYCHHBIMH BO3MOXKHOCTAMU
300pPOBbEA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3HeKTp0HH0—6I/I6J'II/IOTCLIHI)IX CHUCTEMaAXx.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. TlerpoBckuit N.I'. Jlekium 00 ypaBHEHHUAX ¢ YaCTHBIMH TPOU3BOAHBIMU. M.: dU3MaTIHT,
2009. 404 c. [DnexTponHsIi pecypc]. - Pexum nocryna: https://e.lanbook.com/book/59551.

2. bymak b.M., Camapckuii A.A., TuxonoB A.H. COoOpHHMK 3ajady 1O MaTeMaTHYECKON
¢uzuke. M.: OUIMATIIUT, 2004. 688 c. [DnekrpoHHBI pecypc]. - Pexum nocryma:
https://e.lanbook.com/book/63669.

3. BmagumupoB B.C., KapunoB B.B. VpaBuenus wmaremaruueckoil ¢usuku M.:
OU3MATIINUT, 2008. 399 c.

4. Tonockokos, [I.I1. Kypc maremarnyeckoii ¢u3uku ¢ ucnoib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnekrpoHHelii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Jepesuu N.B. [Ipaktukym o ypaBHeHHsIM MateMatuueckon pusuku. CII0.: Jlans, 2017.
428 c. [DnexTpoHHBI pecypce]. - Pexxum noctyna: https://e.lanbook.com/book/95131

6. EBmoxkumoB A.A., IlaBmoBa A.B., Pyonos C.E. YpaBHeHus maremMaTH4ecKoil (HU3UKH.
Metoaunueckue ykazanus. Kpacuonap: M3n-Bo Kybanckoro rocynusepcurera, 2002.

7. IlaBmoBa A.B., Pybmos C.E., CwmupnoBa A.B. IIpumeHeHne HHTErpaJbHBIX
npeoOpa3oBaHuil K PEUICHHUIO 3a[a4 JJIs YpPaBHEHUN B YAaCTHBIX IMPOU3BOJHBIX. MeToauueckue
ykazanus. Kpacnonap: M3n-Bo Kybanckoro rocynusepcurera, 2003.

8. COopHUK 3a1a4 1O YpaBHEHUSAM Martematudeckoi gusuku / A.A. Bamapun [u np.]. M.:
Ouszmariur,  2003. 288  c. [OnexkTponnbii  pecypc]. -  Pexum  noctyma:
https://e.lanbook.com/book/59314.

9. CsemmnukoB A.I'., boromo6os A.H., Kpasnos B.B. Jlekunu no marematnueckoi (pusuke.
M.: U3a-Bo MI'Y, 2004. 416 c.

10. Unbun A.M. VpaBHenuss maremarndeckoi ¢uzuku M.: GUSMATIIUT, 2009. 192 c.
[OnexTponHbIii pecypc]. - Pexxum goctymna: https://e.lanbook.com/book/2181.

5.2. Ilepuoguyeckasi iureparypa

He ucnonb3yrorcs
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5.3. UHTepHeT-pecypchl, B TOM YHCJI€e COBpeMeHHbIe MPodeccHoHaIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0ubIn0TeuHble cucTeMbl (IBC):

1. OBC «FOPAMT» https://urait.ru/

2. OBC «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

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

2. Hayunas snexrponnas oubnaunorexka (HObB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcobl cBoOOAHOTO 1OCTYNA:

1. Mup marematnyeckux ypaBHenuii EQqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, xumus, MateMaruka. http://www.ph4s.ru/index.html

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

4. CnoBapu u sHIEKIoNeun http://dic.academic.ru/;

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPopMannoHHbIe pecypcbl KyoIl'y:
Cpena MOAYyIbHOTO JuHaAMHU4Yeckoro ooydenus http://moodle.kubsu.ru

baza yueOHBIX MIaHOB, YUeOHO-METOAMIECKUX KOMIUIEKCOB, TyOIuKauii 1 KoHGepeHIui
http://mschool.kubsu.ru/

5.4 IlepeyeHb UH(POPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMBbIX NMPHU OCYIIECTBICHUH
00pa3oBaTeIbLHOIO MPoUecca MO0 JMCUUILIHHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT Uil

1. IlpoBepka MHAMBHUAYAIbHBIX 3aJaHUN U KOHCYJBTHUPOBAHHUE IOCPEACTBOM 3JIECKTPOHHOU
IIOYTHI.

2. Hcnonp3oBaHuE€ DIEKTPOHHBIX IPE3EHTAlM IpU  NPOBEACHUM  JIEKIMOHHBIX U
1a00paTOPHBIX 3aHSATHH.

3. Hcnonb3oBaHME MaTEMaTUYECKUX TAKETOB IPU BHINOJIHEHUH HHIUBUAYAIbHBIX 3a1aHUM.

IlepeyeHb HE00OXOAUMOT0 MPOTrPAMMHOI0 O0ecTeYeHHu st

1. Onmnepaunonnas cucrema MS Windows.

2. HuarerpupoBannoe odpucHoe npunoxerne MS Office.

3. [Ilporpammuoe oOecriedyeHre Hs OpPraHW3AMM  YIOPABISIEMOTO KOJUIEKTMBHOTO U
6e3omacHoro nocrymna B MTHTEepHeT.

4. Maremaruueckuii naker Matlab.

6. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 0 OCBOCHHIO TUCHHUITJIMHBI

[Ipu wm3yueHunm Kypca «YpaBHEHUS MaTEeMaTHYECKOH  (U3HKH»  HEOOXOIUMO
AaKTUBHU3UPOBATh OCTATOYHBIE 3HAHUS CTYJEHTOB I10 TAKUM MATEMaTUYECKUM AUCLHUIIIIMHAM, KaK
MaTeMaTHYeCKui aHainu3 U JudQepeHraibHble ypaBHEHHS.
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MeToanyeckue peKOMeHAANMH N0 OCBOCHMIO JIEKIIMOHHOI0 MaTepuaJa, NoAroToBKe
K JIEKIMSIM U NPAKTHYeCKUM 3aHATHAM

[Ipu yTeHuu JIEKLMOHHOTO Kypca MpPEeCTaBIseTCs Lenecoo0pa3HbIM 00paTUTh BHUMAHUE
Ha (pu3nuecKue NMPUJIOKEHUs U3JIaraéMbIX MaTEMAaTUYECKUX (PAKTOB M OTMETUTh TOT (DaKT, UTO
Kypc «YpaBHEHHMs MaTeMaTHUeCKOW (U3MKU» IO CYILECTBY SIBJISETCS IMEPBBIM KypcoM IIO
MaTeEMaTUYECKOMY MOJIEIMPOBAaHNUIO, YUTAEMbIM cTyaeHTaM HanpasiaeHus 01.03.02.

Uto0bl u30XKeHne ObLJIO MOHATHBIM, CIEAyeT aKIEHTUPOBAaTh BHUMAaHHME HE CTOJBKO Ha
(opManbHBIX MOMEHTaX J0Ka3aTeNIbCTB, CKOIBKO Ha JIBMXKYIIUX UMHU HJIESX.

Heo06xoauMo OTMETHTh NPAKTUYECKYIO0 3HAYMMOCTh COOTBETCTBYIOIIUX HPOOIIEM,
o0paTuTh BHUMaHHWE Ha TpeOOBaHMSA, MPEIBSIBIAEMbIE K COBPEMEHHOMY CIHEIHATUCTY —
NPUKIAJAHOMY MAaTE€MaTHUKY, MOSICHUTh HEOOXOIMMOCTh MCIIOJIB30BAHMS IMOJYYCHHBIX 3HAHHUH
IPY U3yYEHUH MOCIIETYIOIUX CIEIHaIbHbBIX KypPCOB.

OO0mme pekoMeHIAMH MO CAMOCTOSITEIbHOI padoTe 00y4aromuxcs
BaxnelmmM 53TanoM Kypca SBISETCS CaMOCTOSTENbHAas paboTa MO JUCIUILIUHE.
Ilepeuennb pa3aenoB sl CaMOCTOSITEIBHOTO U3YyUEHHS IPUBENICH B pasnene 2.5.

Bonpocs! 1J1s1 CAMOKOHTPOJISI TI0 pa3aeiam

Cemectp 5
Pa3nen 1.

1. Hanmmmmre o6muii Bua TuHEHHOTO MU PepeHIIMaIBHOTO YpaBHEHUS BTOPOTO MOPSIKA.

2. BeiBenuTe ypaBHEHHE MTOMEPEUYHBIX KOJICOAHUM CTPYHBI (TIPOOJIBbHBIX KOJICOAHUN CTEPIKHS).
3. Kakoe ypaBHeHME Ha3bIBA€TCS KBa3WIMHEHHBIM AU(depeHInaIbHbIM YPaBHEHUEM B YaCTHBIX
MIPOU3BOHBIX BTOPOIO MOpsiAKa?

4. IlpuBeauTe MpUMeEpPbl TPAHUYHBIX YCIOBHA /ISl YPaBHEHHUS MTPOIOJILHBIX KOJICOaHUI CTEPIKHSL.
5. BeiBeauTe ypaBHEHHE TEIUIONPOBOAHOCTH.

6. [IpuBenuTe npuMepsl TPAaHUYHBIX YCIOBUHM ISl YpaBHEHHUSI TETLIOPOBOHOCTH.

7. Hanmummre o01uil BUI CTAIIMOHAPHOTO YPABHEHUS.

8. UTo moHUMaeTcs Mol KOPPEKTHOCTHIO TOCTAHOBKHU 33/]a4l MaTeMaTHIeCKON (U3UKH?

9. IlpuBenute npuMep HEKOPPEKTHO MOCTABICHHOM 3aauH.

10. B yem 3axmtouaeTcs IPUHIUI CYNEPIIO3ULIUN TUHEHHBIX 33/1a4 MaTEMAaTUIECKON (PU3UKHU?
11. Kakoe ypaBHEHHME HAa3bIBACTCS YpaBHEHUEM TUIepOOIMYecKoro (mapaboandeckoro,
AJUTMNTAYECKOTO) TUTa?

12. 3anumuTe KaHOHMYECKMH BUJA YypaBHEHHs rumnepoonuyeckoro (mapaboindeckoro,
AJUTMITAYECKOTO) TUTa?

13.  Kakme  ¢Qusuyeckue  mpoIECChl  OMUCHIBAET  ypaBHEHHE  THIEPOOIMYECKOTO
(mapaboIMuecKoro, SJUTMITHIECKOTO) THITA?

14. K kakoMmy Tuiy ypaBHeHUN oTHOCUTCA ypaBHeHue Jlamnaca (Ilyaccona)?

15. K kakoMy TUITy OTHOCUTCS YpPaBHEHHUE TETIONPOBOIHOCTH?

16. K kakoMy THUITy OTHOCUTCS BOJIHOBOE YpaBHEHHUE?

17. 3anummre OoOmMIA  BUJ  XapaKTEPUCTUUECKOTO  YpPaBHEHUS  JUI  JIMHEHHOTO
muddepeHIManTbHOTO YpaBHEHHUS B YAaCTHBIX MPOU3BOJHBIX BTOPOrO TMOpsAKa C JBYMS
HE3aBUCUMBIMU [IEPEMEHHBIMHU.

18. Kakue xapakTeprUCTUKH UMEET OJHOMEPHOE BOJTHOBOE ypaBHEHHE?

19. Kakue xapakTepuCTUKH UMEET IByMEpHOEe ypaBHeHue Jlammaca?

20. Kakue xapakTepUCTHKU UMEET OJTHOMEPHOE YPaBHEHHE TEILIIONPOBOIHOCTH ?
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Pa3znea 2.

1. YUro nasbiBaerca 3amauveit Komm? Jlns kakoro Tuma ypaBHEHUM cTaBuTcsa 3anaya Kommm?
[IpuBenure npuMepsl.

2. BeiBenute hopmyny J'AnamOepa perenus 3a1auu Ko 11 BOIHOBOTO ypaBHEHHUSI.

3. Hokaxwute, uro ¢opmyna J['Amambepa maer o0oOmeHHOEe perieHue 3amadu Komm mis
OJIHOMEPHOTO BOJIHOBOI'O YPABHEHUS

4. JlokaxxuTe eIMHCTBEHHOCTh perieHus 3a1a4u Kol /111 BOJTHOBOTO ypaBHEHUS.

5. JlaiiTe pU3NYIECKYIO HHTEPIPETAINIO OOIIEro PEIICHUS BOJHOBOTO YPaBHEHUS.

6. ChopmynupyiiTe cMeNIaHHbIE 3a/1a4M AJI1 OJJHOMEPHOTO BOJIHOBOTO ypaBHEHUS HA MpUMepax
MOTEPEYHbIX KOJeOaHUN CTPYHBI ¥ MPOJIOJIbHBIX KOJIEOAHUN CTEPHKHSI.

7. B 4em cOCTOUT Hzes MeToAa MPOJOJHKEHHS pelIeHus 3a1ad JUisl BOJHOBOIO YpaBHEHMS Ha
MOTYNPSIMO?

8. ChopmynupyiiTe 3amady O paclpOCTPAHCHUH KPAeBOTO PEKHUMA, JUIS CIIydasi, KOorja 3aaaH
peXHUM KoJIeOaHUH KOHIIA MOTYOTPaHUYEHHOTO CTEPXKHSL.

9. Ucnone3ys ¢opmyny Ilyaccona pemenus 3amaun Komm najis BOJTHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, TMOJYYUTE pEUICHUE COOTBETCTBYIOIIEH 3aJauyd Ha IUIOCKOCTH METOJA0M
MOKOOPIMHATHOT'O CITYCKa.

10. laiiTe (pu3NYECKyI0 MHTEPIPETALMIO PEUICHUS 3a/la4d O MAJIbIX MONEPEYHBIX KOJICOAHUX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

Pazpgen 3.

1. Kakue 3amaum pemraer BapuanuoHHoe ucuucieHue? [IpuBeaure mpumepsl BapHaIllMOHHBIX
3a/ay.

2. YUto Ha3zwBaeTcs ¢pynknuonaaom? [Ipusenure npumepsl PyHKITMOHAIIOB.

3. Uro wHaspIBaeTcs Bapuamuedl aprymeHTta ¢yHkiuoHana? Yrto Ha3bpIBaeTCcs Bapualuein
dbyHKIIMOHAA?

4. ChopmynupyiTe MpOCTEHIITYIO BApHAITHOHHYIO 3a]1a9y.

5. [laiiTe onpeneneHue 3KkcTpeMyma GyHKIIMOHATA.

6. UTo Takoe CUIIBHBIN (CI1a0bIif) SKCTpeMyMm?

7. Kakue QpyHKIIMN HA3BIBAIOT JIMHEHHO HE3aBUCUMBIMU ?

8. JlaiiTe onpeneneHne MOIHOTH CUCTEMBI (DYHKIUH.

9. Kakoe ycnoBue Ha3bIBalOT YCIOBUEM CTAIMOHAPHOCTH (DyHKIIMOHAA?

10. Ipusenute dopmyry Uit Bapualuu (pyHKIHMOHAIA B CiIydae MPOCTEHIIEH BapHallmOHHOM
3a/1a4H.

Cemectp 6
Pazpean 1.

1. Chopmynupyiite 3agaqy Ko ajiss oTHOMEPHOTO ypaBHEHHS TEIIOMPOBOTHOCTH.

2. [IpuBeaute mpuMepsl YCIOBHM Ha OECKOHEYHOCTH JUIS 33]a4 B HEOTPAaHWYEHHBIX 00JIACTSIX
JUIsl ypaBHEHHUS TEIUIONPOBOAHOCTH.

3. IlpuBenute dopmyny Ilyaccona pemenus 3amgaun Komm 1t 0qHOMEpHOTO ypaBHEHUS
TEIIONPOBOAHOCTH.

4. Jlaiite Qusnueckyro wuHTeprperanuio ¢GyHkiuu ['puna 3amaun Kommum st ypaBHeHUs
TEIIONPOBOAHOCTH.

5. 3anumuTe GyHIaMEHTATbHOE PEIIeHNEe OJTHOMEPHOTO YPaBHEHUSI TETJIONPOBOIHOCTH.
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6. [lonp3yack METOOM OTpa)KeHHsI, MOCTPOWTE (DYHKIMIO BIUSHHUS MTHOBEHHOIO TOYEYHOIO
UCTOYHHUKA /IS TTOJIyOTPAaHUYCHHOTO CTEPXKHS € TEIUIOM30JUPOBAaHHON OOKOBOM MOBEPXHOCTHIO
1pu rpannyHelx yeaousax I u Il pona.

7. IlpuBenute OCHOBHBIE CBOWCTBA O-pyHKIMH J(npaka.

8. 3anumuTe QyHIaMEHTaIbHOE pEelIeHNe OHOMEPHOTO YPAaBHEHUS TETIJIONPOBOIHOCTH.

9. Iloctpoiite ¢pynkuuto ['puHa ypaBHEHHS TEIUIONPOBOAHOCTH B IPOCTPAHCTBE.

10. [loxaxuTe eOUHCTBEHHOCTb PEIICHUS HAYaJIbHO-KPAeBbIX 3a4ad Il TPEXMEPHOIO
YpaBHEHHSI TEIUIONPOBOAHOCTH C IOMOIIbI0 popmyisl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3amgaay Itypma—JlnyBumis.

2. Uto Ha3wiBaeTcs coocTBeHHOU (pyHkiuen 3amaun [Itypma—JlnyBrms?

3. Yro Takoe cobcTBeHHOE 3HaUYeHHE 3anaun [lItypma—JInyBus?

4. Yrto HazpiBaeTcs cnekTpom 3anauu Lltypma—JInysumis? Kakue ciekTpbl BO3MOXKHBI?

5. Kakue ycnoBus HazbiBaroT rpannuHbiMu yenosusimu 1 (11, 1IT) pona?

6. IlpuBenure cxemy npumeHeHuss Merona Dypbe isi BOJIHOBOTO YpaBHEHHsSI B Ciyyae
HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

7. Haiite Qu3MYECKyl0 MHTEPIPETAIUIO PEIICHUS 33Ja4d O MAJIbIX MOTEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

8. JlaiiTe onpenenenrne rapMOHHUYECKON (PYHKIIMK B KOHEYHON M OECKOHEYHOM 00IacTsX.

9. [MpuBenute mpuMepsl PyHKINN, TAPMOHUYECKUX B KOHEUHOU U OECKOHEUHOU 00IacTsIX.

10. ITepeuncnute cBOMCTBAa TAPMOHHYECKUX (DYHKITHA.

11. K kakomy tuny otHocurcs ypaBHeHue Jlannaca (ITyaccona)?

12. ChopmynupyiiTe NIPUHIUI MAKCUMYyMa Il TApMOHUYECKUX (DYHKITHIA.

13. Chopmynupyiite BHyTpeHHIOW 3a1auy Jupuxie ans ypapaenus [lyaccona B mponu3BOIBHOM
TPEXMEPHON 00JIaCTH.

14. IlpuBenute BUn ypaBHeHUs Jlamumaca B cheprueckux U MUJIMHIPHICCKUX KOOPAUHATAX.

15. ChopmynupyiiTe BHyTpeHHIOI0 3anauy Helimana st ypaBHeHus Jlamaca B mpou3BOILHOM
TPEXMEPHON 00JIaCTH.

16. Chopmymnupyiite BHemHO0 3anauy Il poxa nns ypaBaenus Jlamaca.

17. daiiTe onpeaenenre 00beMHOTO TTOTCHITHAIA.

18. [laiiTe onpeneneHre NOTEHIMAIOB MPOCTOTO U IBOMHOTO CJIOSI.

19. Ilepeuncnure cBOMCTBA 0OHEMHOTO TIOTCHITHAIA.

20. Kakumu cBoricTBaMH 00J1a/1af0T TOTSHIIMAIBI TPOCTOTO U ABOWHOTO CIIOs?

Pasznea 3.

1. Jna xakux ¢yHKOMA ompeneneHo mnpeoOpa3zoBanue Jlamuaca (maTth ompeneoieHHe
OpUTHHAILY).

2. IlpuBeaute GopMyIbl MPSMOTo U 0OpaTHOTO NpeodpazoBanus Jlamaca.

3. CopmynupyiiTe OCHOBHBIE CBOMCTBA TpeoOpazoBanus Jlamnaca.

4. JIns kakux GyHKIIUHA OmpeesieHo mpeoodpa3oBaHre KOMILIEKCHOe peodpazoBanne Dypoe.
5. IlpuBenute GpopmMyIbl IpsiMOTO M 0OpaTHOTO MpeodpazoBaHus Dypbe (IKCIIOHSHIIMAIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBa IIpeoOpazoBanust Dypne.

7. llpuBenute popmMyIbl IPsIMOTO M OOpPATHOTO Sin-, cos peoOpazoBanus Oypne.

8. ChopmynupyiiTe OCHOBHBIE CBOWCTBA Sin-, cos npeodpazoBanus Oyphe.

9. lIpuBenute GopmyIbl IpsiMOro ¥ 0OpaTHOTO MpeodpazoBanus beccersi.

10. IIpuBenuTe hopmysbl MpSIMOTo U 0OpaTHOTO MpeodpazoBanus MenHa.
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IIpumepsl 32124 111 CAMOCTOSATEJILHOTO PellieHU s

1. Pemuts 3anauy:

0%u :402u
dt? dx’
. Ou
"ot

+16t%,r>0,x >0,

—_ . —_ 2
=2sin x,u| = 4¢t°.
x=0
=0

_ 1
u |r=0 - gx
2. Pemuts 3agauy:

, 0°%u + 0%u 2 0u
dxdy 0y’ y 0y

3. Pemuth 3agauy:

2
6_M=ab2l_26_”+x+2z,0<x<l,t>0,
ot Ox ox

u|_ =e" sin mu| = u
t=0 x=1

x=0 =1

4. Pemnts 3aauy:

2%u
or?

=Au+2xyz,t>0,—0 <x,y,z<0o,

,» Ou (x, y,O)
’ ot

u(x,y,0)=x2+y2—2z =1.

5. Ioap3ysack UHTETpATbHBIM ITpeobpa3zoBaHueM Jlarmiaca pemuTs 3a1auy:

2
6_u=6 L2t+u+Bcos x,0<x,y<o0,
dy 0x

u(0,y)= Ae ™, —Bu(O,y)ZO‘

Ox

6. Haiitn ¢pyHKIMIO TapMOHUYECKYIO BHYTPU Kpyra ¢ IIEHTPOM B Hadajie KOOPJUHAT pajyca

r=2 TaKyo, 4to u| _, =sin3@cos’ ¢

7. Tonb3ysch MHTErpaIbHBIMU TpeoOpa3oBaHusiMi Dypbe ¢ KOHEYHBIMU MpPEJETaMH PEIIUTh
3a7a4y:

0%u %u .

—2=9—2+S1nt,0<x<l,t >0,

ot Ox

Julx,0
u(x,O) = —( )
t

:()’

u(O,t)=

[Touck wHpOpMaLMU JUISI OTBETOB HA BOIPOCHl JJIsI CAaMOCTOATENBbHOM paldoThl U
BBITNIOJIHEHUS 3alaHUM B HEKOTOPBIX CIIy4asx INPEANojaraeT He TOJbKO M3y4YE€HHUE OCHOBHOU
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y4eOHOW JUTEepaTypsl, HO W TIPHUBICYCHHE JIOMOJHUTEIBHOW JIUTEpaTyphl, a TaKkKke
UCIIOJIb30BaHUE PECYPCOB ceTu MHTepHeT.

B ocBoeHMn MUCHMIUIMHBI MHBAJIMJAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAI[MH) —
JIONOJTHUTEIbHOE Pa3bsICHEHNE y4eOHOT0 MaTepHaa.

WuauBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SIBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3alNU O0ydEeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4arollUMCs HMHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH

BO3MOXHOCTSMHU 310POBbA.
7. MaTepuajibHO-TeXHHMYECKOe o0ecrevyeHne o JTUCHUILIuHE (MOTYJII0)

ITo Bcem BuaaM y4yeOHOM MEATENBHOCTH B paMKaxX JUCLUIUIMHBI HCHOJIb3YIOTCS
ayJIUTOpUH, KaOWHETHI U 1a00opaTopuu, OCHAILICHHbIE 000PYIOBAaHUEM.

Js  caMoCTOSATeNbHOW  paboThl  OOydYaroLIMXCsS  HPEAYCMOTPEHBI  MOMELICHHMS,
YKOMIUIEKTOBAaHHBIE CIICIUATN3UPOBAHHON MeOEeINbI0, OCHAIIIEHHBIE KOMIIBIOTEPHONW TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUYEHUS K ceTu «/HTepHEeT» M 00ecleyeHueM J0CTyIa B HJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA.

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIIINHBI 1
No Bua pador
OCHAIICHHOCTh
1. JlexuoHHLbIE Jlexnmonuas ayauTopus, OCHAaIlleHHAas MPE3CHTAIMOHHOMN
3aHATUSA TEXHUKOHN (mpoekrop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIUM TPOTPAMMHBIM  OOECTiedeHHEeM, a TakKxkKe
He0oOxoanMol Me0embIo (JOCKa, CTOIBI, CTYIIB).
(aymutopun: 129, 131, 133, A305, A307).
2. IIpakTnueckue Aynuropus AJ1  CEMHMHAPCKHUX 3aHATHM, YKOMIUIEKTOBaHHAas
3aHATUI HEO00X0aUMONI MeOEIBI0 (mocka, CTOJIBI, CTYJIbS1),
Mpe3eHTAMOHHON TeXHUKoM (aynuropuu: 129, 131, A305, A307)
1583078 MePEHOCHBIM JIEMOHCTPAIIMOHHBIM o0opynoBaHUEM
(aymuropuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynnoBbie Aynutopus 9 CEMUHAPCKUX  3aHSTUWA, TPYINOBBIX U
(MHOUBHAYaATbHbBIC) | UHAUBUAYATbHBIX KOHCYJIbTaIHH, YKOMILIEKTOBaHHBIE
KOHCYJIbTAI[UU HE00X0IUMOM MeOebIo (TI0CKa, CTOJIBI, CTYJIBS).
(aynuropuu: 129, 131).
4. Texymui Aynutopus I8 CEMUHAPCKUX 3aHITUH, TEKYIIEro KOHTPOJS |
KOHTPOJIb, MPOMEKYTOUHON aTTecTalud, YKOMIUIEKTOBaHHAss HE0OXO0IUMOU
MPOMEKYTOUHAS MeOenbio (IocKa, CTOJNBI, CTynbs) (aymutopum: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A30106, A512),
KOMIIBIOTEPAMU C JIMIICH3MOHHBIM IPOTPAMMHBIM 00eCTICYeHUEM 1
BbIx0/10M B uHTepHET (106, 106a, A301)
5. CamocrosrenpHaga | KaOuuer 1A CaMOCTOSITEIILHOU paboTHI, OCHAIIIEHHBIN
pabora KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUEHHUS K CETH
«HTEpHET», TPOTPpaMMOI PKPAHHOTO YBEIMYCHHUsI, 00CCTICYCHHBIN
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
Cpeny YyHUBEpPCUTETa, HEOO0XoauMor MeOenblo (J0CKa, CTOJIHI,
CTYJIbS1).
(Aynutopus 102a, YuTadIbHBIN 3a11).

KommneiotepHas nmoiepkka yue6Horo nporecca no Hampasienuto 01.03.02 IMpuknagnas
MaTreMaTuka 1 MH(opMaTuka o0ecreunBaeTcsl NPaKTUUECKH M0 BCEM AUCHMILIMHAM. DaKynbTeT
KOMITBIOTEPHBIX TEXHOJIOTHM M MPHUKJIAJAHOW MATEMATUKH, OCHAILEH KOMIIBIOTEPHBIMH KJIACCaMH,
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yYCTaHOBJIEHA JIOKAJIbHAsl CETh, BCE KOMIBIOTEPHI (PaKysabTeTa MOJKIIOYEHbI K ceTu WHTepHerT.

Crynentam JocTynHbl coBpeMeHHble [I9BM, coBpeMeHHOE JHMIIEH3MOHHOE NPOTrpPaMMHOE
obecredeHue.

CTyneHThI U MpenojaBaTeN By3a UMEIOT TIOCTOSIHHBINA TOCTYI K 3JIEKTPOHHOMY KaTajiory
yueOHOUN U METOAMYECKOM JTUTEPaTypeE.
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