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1 ]_Ie.]'ll’l H 3aJa94 U3y4YCHUA JTUCHUIIIMHBI
1.1 Iles1b 0CBOEHHA TUCIHUILIHHBI

JlaHHasi TUCIUTUIMHA CTABUT CBOCH IICNIbI0 M3ydeHUe (yHIaMEHTAIBHBIX OCHOB TCOPHH
YpaBHEHUN MaTeMaTU4ecKol (UMK B 00beMe, HEOOXOAMMOM [UIsi OOIIero pa3BUTHS H
OCBOCHHUS CMEXKHBIX JTUCIUIUIMH (U3UKO-MATEMATHYECKOTO IIMKJIA, OBJIAJICHHE aIllapaToM
MaTeMaTHYECKON (M3HUKH H MOATOTOBKY K CO3HATEIHLHOMY BOCIIPHUSTHIO MIPOLEAYP MPUKIATHOTO
aHaJIM3a, OCBOCHHE METOJOB IMOCTPOCHHS MaTeMaTHYCCKHUX MOJCNIeH Ha OCHOBE ypaBHEHUH

MaTteMaTHuecko ¢u3uku. Llean IUCUUIUIMHBI COOTBETCTBYIOT (POPMHPYEMBIM KOMIIETCHIIMSM
OIIK-1, OIIK-3, TIK-2.

1.2 3agauy JUCHHUILINHBI

OcHoOBHbIE 3aJa4H JTUCIUTUINHBIL:

— YCBOCHHE OCHOBHBIX HJICH, TOHATHH U (AaKTOB YpaBHCHHH MaTeMaTHU4eCKOW (DU3UKH,
HEOOXOUMBIX JJISl pELICHHS TEOPETUYECKUX U MPUKIAIHBIX 3a7a4 MPUMEHEHUS JUCIUILINHBI;

— ¢opMHpOBaHKE HABBHIKOB (hOPMYIUPOBATH U PEIIATh 33Jja4l MaTeMaTUIeCKOU (U3UKH,
CO3/1aBaTh U UCIOJIb30BAaTh MaTEMAaTHUECKHUE MOJIEH MPOILIECCOB U OOHEKTOB;

— pacliupeHue U YIIIyOJieHHE TEOPEeTUYECKUX 3HAHMM M Pa3BUTHE JIOTMYECKOTO
MBIIIICHHS; TOBEM OOIIETO YPOBHS MaTEMAaTHUYECKOM KYJIbTYpHI;

— ¢opMUpPOBaHKE TBOPUYECKOTO MOAX0/1a K U3YUCHHIO (PU3NYECKUX MPOIIECCOB.

1.3 MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMal

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

MecTo Kypca B IOATOTOBKE BBIITYCKHUKA ONPENEISIETCS BBIAOLIEICS POIbI0 METOAOB U
UJel ypaBHEHH MaTeMaTH4YeCKON (hU3uKu B (OPMHUPOBAHUHU CIICIIHAIIACTA IO JIFOOOH 00J1acTu
3HaHWUH, CEpPbE3HO UCIIONIB3YIOLIEN MAaTEMaTUKY; KPOME TOT0, MHOTHE IUCKPETHBIE, "KOHEUHbIE"
MOJIENIM, 3a/a4d U aJIrOPUTMbI, XapaKTepHble A JAHHOM CIELUUATIbHOCTH, UMEIT CBOMM
UCTOYHUKOM, Mpo0oOpa3oM WM TpEAETbHBIM CllydaeM Ty WIM HHYI OECKOHEYHOMEPHYIO
CUTYallHIO, a IOTOMY TPeOYIOT CBOOOJHOIO BIaI€HUS UAEAIMH U ITOAXO0JaMH, BEIpaOOTAHHBIMHU B
mareMaThuecko  ¢usuke. JlanHbpli Kypc Hambosiee TECHO CBA3aH C  TeopHen
T QpepeHMaIbHbIX YPABHEHUH, MOCKOIBKY OOJBIIMHCTBO YPAaBHEHUH MaTeMaTHYECKOM
¢u3uKM CBOAATCA TEM WJIM HMHBIM CHOCOOOM K OOBIKHOBEHHBIM JH((hepeHInaTbHBIM
YPaBHEHMSIM.

HeoOxomuMbiM TpeOOBaHUEM K «BXOJHBIM» 3HAHHUSM, YMEHHUSM U OTBITY JCSITEIbHOCTH
00yyJaromerocsi Ipu OCBOCHUU JAHHOW TUCLMIUIMHBI, IPUOOPETEHHBIM B PE3ylbTaTe U3y4EeHUs
IPEIUIECTBYIOIUX JUCHMIUINH, SBJSETCS OCBOEHHMS KypCOB MAaTEMaTHYECKOIO aHalu3a,
anreOpsl W aHAIUTUYECKOW TeoMeTpuu u auddepeHInanbHbIX ypaBHEHUH, B 00BeMe,
IPETyCMOTPEHHOM JJIsl COOTBETCTBYIOILErO HAIIPABIICHUS.

1.4 Ilepeyenb mIAHHpPYEeMBIX pe3yJbTATOB OOy4YeHHs] 10 JAUCHHUILIMHE,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI
[Iporpamma omnpezaenser oOmui 00beM 3HAHWUN, MO3BOJSAIOMIMN CHOPMHUPOBATH Y

CTyACHTAa ULCJIOCTHOC NPCACTABJICHUC 06 OCHOBHbBIX MOJACIIAX U METOAAaX MaTeMaTHYeCKON
bu3uKy, 00eCIIeYnBaAOIINX MTMPOKHUI CIIEKTP WX MPUMEHEHU. BmecTe ¢ TeM, u3nokeHue psaa
paszenoB Kypca HEM30€XKHO MMEET, B OCHOBHOM, MH(OpMalMOHHBINA XapakTep. B pesynbrare
HU3YUCHUSA JUCHUIIIINHBI CTYACHT OOJIKCH

—3HaTh 3HAYCHHE OCHOBHBIX TEOPEM TEOPHM YpaBHEHHH MareMaThdeckon (HU3HKH
(TeopeMbl CYIIECTBOBaHHMS M €AMHCTBEHHOCTH peuleHus 3agad Kolm OCHOBHBIX THIIOB,
HAYaJbHO-KPAEBbIX 3aJ]ad OCHOBHBIX THUIIOB, TEOPEMBI O HEMPEPHIBHOIN 3aBHCUMOCTH pEIlEeHUs



3agad Komm OT HavaidbHBIX JaHHBIX M IApaMeTpPoB), MNPEACTaBIATh CHEUU(UKY 3aaad
pelaeMbIX ¢ TOMOIIBIO YPAaBHEHUH MaTeMaTu4ecKon (pU3UKH;

— yMeTh HaXOAWUTh pEHICHUs: OOIIMe JJIsi OCHOBHBIX THUIOB UG epeHIINaTbHBIX
YPaBHEHHH C 4YacCTHBIMU IIPOM3BOJHBIMM BTOpPOro mopsaka, 3agad Komwu i ypaBHeHHM
napaboJIMYEecKOro M TUIepOOIMYECKOro THUIIOB, HAYaJIbHO-KPAEBBIX 3a4ad A ypaBHEHHH
napaboIMYecKoro M THUMEepOOJIMYECKOr0 THIOB B OrPAaHMYEHHBIX OOJIACTSX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3aJad MJIs1 YPaBHEHMM OJIIMITHYECKOTO THUIIA, YMETh JI0Ka3bIBaTh
M3Yy4aEeMbIE TEOPEMBI;

— BJIaJIETh OCHOBHBIMM METOAAMM PELICHHs HAYAJIbHBIX M KPACBBIX 3a7a4 JUIsl ypaBHEHUI
MaTeMaTH4ecKO (PU3UKHU U ObITH CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIAJHYIO 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,
Collep’KaHUEe Kypca IOJKHO OBITh YCBOGHO HACTOJIBKO TIIYOOKO M OCHOBATEIBHO, YTOOBI
o0ecreynTh TOTPEOHOCTH CMEXKHBIX KypCOB, a TaKXKe AaKTHUBHOE BIAJICHUE METOJaMu
MaTeMaTH4eCKol (PU3UKH, KOTOPHIE MOTYT BCTPETUTHCS B JajdbHEHIIEH MPaKTHYECKOW padoTte
BBIITYCKHHKA.

W3yuenune naHHON y4ueOHOW AMCIUIUIMHBI HANpaBlIEHO HAa OBJIAJCHHE OOydYaroIIMMCS
CJIEYIOIIUMH KOMIIETEHIUSAMU:

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

3HaTh HOIIK-1.1 (06.016 A/30.6 3u.3) CnocoOGeH mnpuUMEHSTh (GyHIaMEHTaIbHbIE
3HaHUS, OJMyYCHHbIE B 00JIACTH MaTeMaTHYeCKUX M (MJIM) €CTECTBEHHBIX HayK, U
UCIOJIb30BaTh MX MPHU aHAIM3€E MIPEIMETHOIN 0b1acTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OteuecTBEHHBIM M MEKIYHAapOJHBIH ONBITB B
00/1acTH MaTeMaTUYeCKUX U (WJIM) €CTECTBEHHBIX HAayK, M MCIIOJIb30BaTh UX B
npo(hecCHOHATLHON IEATEIIEHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.1) MHcnonp3oBaTh CYLIECTBYIOIIUE THIIOBBIE
peleHns ¥ M1abIOHbI IPH aHATN3€ BXOIHBIX TAHHBIX

Baagerr 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.) JlesTenbHOCTb, HANIpaBJICHHAs! HA PEIICHHUE
3a/1a4 aHAJIMTUYECKOTO XapakTepa, MPEANoiaraloiux BBIOOp U MHOrooOpasue
aKTyaJIbHBIX CIOCOOOB pelIeHHs 3a/ay, C HCIOIb30BaHUEM (PyHAAMEHTaIbHBIX
3HAaHUH, MOTYYEHHBIX B 00JIACTH MAaTEeMaTHUYECKUX 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 MPOBOAMMBIX HCCIIETOBAHUNA U
pa3paboToOK, METOABl MAaTEMAaTHYECKOTO MOJICITMPOBAHMS IS PEIICHHS 3a7ad B
obnactu npodeccnoHaABLHOM e TEeTbHOCTH
NOIIK-3.2 (40.001 A/02.5 3n.1) Llenu u 3amaunM TPOBOAMMBIX HCCIEIOBAHUN U
pa3paboTOK, METOJbI MATEeMAaTUYECKOTO MOJCIHPOBAHUS JUISI PEUICHUS 3a1ad B
obsactu mpoecCHOHATBHON AeSTENHHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH M MEKIYHAPOJIHBIM ONBIT B
COOTBETCTBYIOIICH  00OJacTH  WCCIAEAOBaHWM, METOABl  MaTeMaTHUYeCKOTO



YMmernb

Baanern

IIK-2

3HATh

YMmerhb

Baanern

MOJICJIMPOBAHUS A pemieHus 3a7ad B o0jacTH  npodeccroHalbHOM
JeATEIbHOCTH

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

HNOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsate MeTOABI  IPOBEICHHS
IKCIIEPUMEHTOB, MATEMATHUECKOE MOJICTHPOBAHUE JJIsl PEIICHUS 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
MOJIHOMOYHSIMU

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

NOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) JlesTenbHOCTh, HAllpABJICHHAS HA PEIICHHUE
3a/1a4 aHAJIMTUYECKOTO XapakTepa, MPEANoiaraloimx BBIOOp U MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIIeHMs 33Jady 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 METOII MATEMATUYECKOTO
MOJICIUPOBAHUS B €CTECTBEHHBIX HAYKax
UIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3amaund ONpOBOAUMBIX HCCIEIOBAHUN M
pa3pabOTOK B €CTECTBEHHBIX HayKaxX
HIIK-2.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM M MEXKAYHAPOJHBIA OMNBIT B
MCCJICIOBAaHNHM MaTEMaTHYCCKUX MOJIeNIel B €CTECTBEHHBIX HayKax
UIIK-2.4 (40.001 A/02.5 3u.4) Metonbl MpOBEACHUS SKCIEPUMEHTOB U
HaOmroieHUH, 0000meHnss U 00paboTKM WH(GOPMAIIUU B HUCCIICIOBAHHH HOBBIX
MaTEeMAaTHYECKUX MOJIENICH B €CTECTBCHHBIX HAyKax

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

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

UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenacHuwe HAOMIOIEHUN U HW3MEPEHUI,
COCTaBJICHHME WX ONucaHuii u GOpMyIUPOBKA BBIBOJOB NPU MPOBEICHUHU
WCCJICIOBAaHUI MaTEeMaTUYECKUX MOJICTICH B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 [p.2 Tn.) HesaTensHOCTh, HallpaBJIEHHAsS HAa PEIICHHE
3a/1a4 aHAJIMTUYECKOTO XapakTepa, MPEANoiaraloiux BBIOOp U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3aaad, pa3pabOoTKW HOBBIX MaTEMaTHUECKHUX
MOJICJIEH B €CTECTBEHHBIX HAyKax

Pesynbrarel 00y4eHHs] TIO AMCHMIUIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHUJIOB KOHTAaKTHOW UM CaMOCTOATEIBbHOH palboThl O0OyYaronmuxcsi B COOTBETCTBUH
YTBEPKJACHHBIM Y4EOHBIM TIAHOM.

C



KOL[ 1 HAaUMCHOBAaHUEC UHAUKATOpA

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

OIIK-1 CnocoOeH npuMeHsATh pyHAaMEHTaIbHbIC 3HAHHS, TIOJTYYEHHBIE B 00JIACTH
MaTeMaTU4eCcKuX U (MJIN) ECTECTBEHHBIX HAyK, U HCIOJIb30BaTh NX B MPO(HECCHOHANBHON
JeSTeIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
MPUMEHATh (YHIAMECHTAbHBIC 3HAHHUS, TOTyYCHHBIC B
obilacTH MaTeMaTHYeCKUX U €CTECTBEHHBIX HAyK, H
HCIIOJIB30BaTh UX MPU aHAJIHM3E MPEAMETHOM o0nacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yeCTBCHHBIA MU
MEXYHapOAHbBIA OIBIT B B 00JaCTH MaTeMaTHYECKUX
U (WIM) €CTECTBEHHBIX HAyK, M HCIOJNB30BaTh HUX B
PO ECCHOHATBEHOM NIESITETEHOCTH

HOIIK-14 (06.016 A/30.6 VY.1) Hcnonb3oBarb
CYIIECTBYIOIINE THUIIOBBIC PEHICHUS W INAOJIOHBI MPH
aHaJIM3€ BXOMHBIX JAHHBIX

HUOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBeneHue
HaOMI0eHNH 1 U3MEPEHUil, COCTaBICHHE UX ONMHMCAHUN
U GopMyJIHPOBKa BBIBOZLOB

HOIIK-1.8 (40.001 A/02.5 [p.2) J[esrenbHOCTb,
HaTIpaBJICHHAsT Ha pCIICHHE 3a7ad aHAIUTHICCKOTO
XapakTepa, IPEeAIoararox BEIOOp W MHOTOOOpasue
aKTyaJIbHBIX ~ CIOCOOOB ~ pelIeHWs — 3aaa4, ¢
HCIIOJIb30BaHUEM (byHIaMEHTAIBHBIX 3HaHHIA,
MOJTY4YEHHbIX B OO0JACTH MaTeMaTHYeCKHX U (WMJIM)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIC 337a4M, YPaBHCHUS M METOJBI
MaTeMaTH4ecKol (u3MKH; (QU3MUYECKU CMBICHT
OCHOBHBIX TOHSATUH W (DaKTOB MaTEeMaTHYCCKON
¢u3uku 1 chepbl UX TPUMEHEHUS

YMeer: KOPpPEKTHO TIOCTaBUTh  3agadyy H
ONPENIETUTh KPAEBbIE YCIOBUS; aHAIUTUYECKH U
YHUCIIEHHO pemarpb OCHOBHBIE 3a/1aumn
MaTeMaTH4ecKol  (Qu3MKM W KOPPEKTHO
MHTEPIPETUPOBATH MOJTYUEHHbIE PE3YIbTATHI.

Baaneet: OCHOBHOH TEPMUHOJIOTHEN u
MOHATUHHBIM arnmapaTom MaTeMaTUYECKOH
GU3MKM;  OCHOBHBIMH  QHAIUTHUYECKUMU |

YHUCIIEHHBIMM METOJIaMU DEILLIEHUS ypaBHEHUH B
YACTHBIX MMPOU3BOIHBIX

OIIK-3 CniocoOeH NpUMEHSTh 1 MOAU(UIIMPOBATh MATEMAaTHUECKUE MOJICIH VIS PELICHHUS

3a/1a4 B 00JIaCTH TIPO

€CCHUOHAJILHOU AEATEILHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) llenmu u 3amaum
MPOBOJIUMBIX HCCIICIOBAHUI W pa3pabdOTOK, METOMbI
MaTEMaTH-9€CKOTO MOJCIHPOBAHHUS U  PELICHUS
3a7a4d B 00J1aCTH MPOQPECCHOHATIBHOM eI TebHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Llenun u 3amayn
MNPOBOJUMBIX HCCICIOBAaHUA M pa3pabOTOK, METOIbI
MaTeMaTH4eCKOT0 MOJICIUPOBAHHMS IS PEIICHUS 3313
B o0siacTu po(heCCHOHANBHOHN e TeTbHOCTH
HNOIIK-3.3 (40.001 A/02.5 3H.2) OTeyeCTBCHHBIH U
MEXKYHAPOJHBI ONBIT B COOTBETCTBYIOLICH 001acTH
HCCIICIOBAHUIA, METOBI MaTeMaTHIECKOTO
MOJICIIUPOBAHUS U pEHICHHS 3agad B o0nacTu
PO ECCHOHATBHOMN IS 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 oOmacté  mpodeccuoHaIbHON
JIESITEIbHOCTH

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

JeIMpoBaHHE JUIT pelIeHHus 3ajad B obnactu
HpoQeCCHOHAIBHOI AeATEb—HOCTH

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

MaTEeMaTU4eCKOT0 MOJEIUPOBAHUS 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 INPHUMCHCHUEM
MaTeMaTHUYECKUX MOJEeH

HOIIK-3.11 (40.001 A/02.5 [p.2) dearensHOCTb,
HalpapJIeHHAs HA pEIIeHUE 3a/1au aHATUTHYECKOTO
XapakTepa, IpeAnoIaralouIix BIOOp 1 MHOrooOpasue
aKTYyaJIbHBIX CIIOCOOOB PEIICHHUS 33/1a4 HAa OCHOBE
METOI0B MaTEMAaTHICCKOTO MOJICITUPOBAHUS

3naer: MaTEMaTHYECKHE (GopMyIHpOBKH
OCHOBHBIX MOHATUI u YTBEPKICHUH;
MaTEMAaTHYECKAE MOJIEIN OCHOBHBIX NPUIIOKEHUN
Teopuun mddepeHnranbHbIX YpaBHEHUI;
OCHOBHBIE METO/IbI pelieHus 3a1a4
MaTEeMaTHYECKON bu3uku; OCHOBHBIE
IOPUKIAJHbIE  MAKEThl, HCIOJb3yEMBbIE IS
pEILICHNs YPAaBHEHUN B YACTHBIX IPOU3BOIHBIX.

YMeer: CTpOUTH MNPOCTEUIINE MAaTEeMaTUYECKHUE
MOJIENIM CTaHJAPTHBIX (PU3NUYECKUX IPOILIECCOB;
MEepPEeBECTH 3a/lauy Ha S3bIK U epeHITHaATbHBIX
YpaBHEHHUH C  YaCTHBIMH  MPOHU3BOJIHBIMU;
HAXOJUTh PEeUICHUs: 0OLIUE i1 OCHOBHBIX THUIIOB
muddepeHMaIbHbBIX yYPaBHEHUH C YaCTHBIMHU
MPOU3BOJHBIMUA BTOPOTO TMOPAIKA; BbIOUPAThH
METOJBI ~ pENICHHWs]  TOCTaBJICHHOW  3a/adyw;
COJIepKaTeNIbHO UHTEPIPETUPOBATh PE3YNIbTATHI;
UCTOJIb30BAaTh  DJIEKTPOHHBIE  TEMaTHYECKHUE
pecypchl uisi yrayOeHus 3HaHWM 10 U3ydaeMoun
JICITUTUINHE

Baaneer: HaBpIKaMU — peIIEHUS  3aJadyd  H
UHTEpPOpETallM  pe3ydbTaToOB B  TEPMHUHAX
MPUKIATHOW 00JIaCTH; HAYYHO-METOJAMYCCKUM
anmnaparom TEeopuun QG epeHIaIbHBIX
YpaBHEHU; HaBBIKAMH JI0OKa3aTeIbCTBa
OCHOBHBIX YTBEPKJICHUI; HAaBBIKAMH MOCTPOCHUS
MPOCTEUIIINX MaTeMaTUYECKUX MoJeen
buznuecKux MPOLIECCOB; METOJIaMH

WCCJICIOBAHMS MOJIENe (DU3NYECKUX MPOIECCOB,;




KOL[ 1 HAaUMCHOBAaHUEC UHAUKATOpA

Pe3yﬂLTaTI)I 06yquI/m 0 AUCLUIIIINHE

HaBBIKAMU HCIOJB30BAHUS MAKETOB MPUKIIAIHBIX
HporpamMM JJIsl PEeHIeHUs 3aJad MaTeMaTHYeCKOi
bu3uKu

IIK-2 CriocoGeH akTUBHO Y4acTBOBATh B MCCIIEAOBAHUN HOBBIX MaTEMaTUYECKUX MOJICIICH B

CCTCCTBCHHBIX HaYKaX
HUIIK-2.1 (06.016 A/30.6 3u.3) Ilpenmernas | 3gaer: MeETOABI YHCIECHHOIO aHalW3a, HMETh
06.]'IaCTI) u METOAbIL MaATEMATHUYCCKOI'O

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

HUIIK-2.3 (40.001 A/02.5 3u.2) OteuecTBEHHbIH
W MEKIYHAPOI—HBIA ONBIT B HCCICIOBAHHUU
MaTe—MaTHYeCKUX MOJCIeH B €CTECT—BCHHBIX
HayKax

YETKOE MPEJICTAaBICHUE O BUJIAX MAaTEMaTHYECKHUX
MoJiesiell, OCHOBaHHBIX Ha YUCIEHHBIX METOJaX, O
croco0ax MX MOCTPOCHHM, O YUCIEHHBIX METOAAX
peanu3anuy MaTeMaTHYeCKUX MOJeNel; MEeTObI
U CIOCOOBI TIOMCKAa HEOOXOIUMON MH(OpMaLuH,
MaTeMaTUYeCKHEe PEeCcypchl OHUOIMOTEK M 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
MoOJIeJiell B €CTECT—BEHHBIX HAyKax

HUIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBatb
BXOJIHBIC JTAaHHBIC npu POBE-ACHUN
WCCIEOBAaHUN MaTeMaTHYeCKUX Mojened B
€CTECTBEHHBIX HAyKax

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

Ymeert: pazpabarbiBaTh ATOPUTM NPUMEHSIEMOTO
METOJla peUICHHs; TPUMEHSATh Ha TPAKTHUKE

METOJbl  YHCIEHHOTO aHajlH3a; pealn30BaTh
YHUCIIEHHBIM aNrOpUTM NMPOTPAMMHO C HOMOIIbIO
MHCTPYMEHTAIbHBIX CPEACTB U IIPUKIATHBIX
porpamm; aHAIU3UPOBATh MOJIy4YEeHHBIE
pe3yNIBTaTHhI; [10JIB30BATHCS CIIPAaBOYHOM
MaTeMaTU4eCKOoi JIUTEPATYPOM o

MaTeMaTHYECKOM (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 WX
omucaHWii © (QOPMYIHMPOBKA BBIBOJIOB MU
NPOBEJCHUHM HWCCJICOBAaHUN MaTe—MaTHYECKUX
Mo/ieJiell B eCTeCT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) [esATenbHOCTD,
HarpasJieHHas Ha pelieHue 3a1a4
AHAJIMTHYECKOTO XapakTepa, MpPeANoIaraommx
BBEIOOp M MHOT0OOpasme aKkTyaJdbHBIX CIIOCOO0B
peuieHus 3aaa4, pa3pabOTKU HOBBIX MaTeMa—
TUYECKUX MOJICJICH B €CTCCTBCHHBIX HayKaX

Baaneert: YMEHHEM CaMOCTOSTEIBHO
OCYIIECTBIISITh BBIOOP METOAWKH pEIICHUS |
MOCTPOEHUS AJIrOPUTMA TOW WJIM WHOW 3aJ]layu;
HaBBIKAMM J1aBaTh TMOJHBIM aHAU3 pe3yIbTaTOB
pElLIeHHs] U OLEHWBATh TPAHUIBI MPUMEHUMOCTH
BBIOPAaHHOTO METOJIa; OCHOBHOH TEPMHHOJIOTHEH
W TOHSATUWHBIM aNapaToM MaTeMaTH4YeCKOU
GU3MKM;  OCHOBHBIMH  AHAIUTHUYECKUMU |
YUCIICHHBIMM METOJAMU PEIICHUS YpaBHEHUH B
YACTHBIX MPOU3BOJHBIX; METOJaMHU U IpUEMaMU
MOJTyYEHUSI ¥ CUCTEMATHU3AIlK 3HAHUN B 00JIaCTH

MaTeMaTu4eCcKon (pu3nuKu

[Tporecc ocBOEHUS! TUCHUILUIMHBI «Y paBHEHUSI MAaTEeMaTHUECKON (PM3MKK» HalpaBiIeH Ha
MOJIYYeHUS HEOOXOIMMOro o0beMa 3HaHuM, oTBevaromux TpedoBanusiMm OI'OC BO wu
o0ecreunBarOIINX  YCIEIIHOE BEJACHHE OaKalaBpoM MPOU3BOJICTBEHHOWM W HAy4YHO-
UCCIICIOBATEIILCKON  JICATCIIBHOCTH, BJIAJICHUE METOIUKON (HOPMYJIMPOBAHHMS W PEIICHUS
NPUKIAJHBIX 33734, a TakKe Ha BBIPAOOTKY YMEHHH MNPUMEHATh HA TPAKTHUKE METOJbI
MIPHUKJIATHOM MaTeMaTHKU U HHPOPMATHKH.

PeBy.HBTaTBI 06yquH;1 110 AUCHOUIIJIMHE IOOCTUTAaKOTCs B paMKax OCYH_IGCTBJIGHI/IH BCEX

BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOW paboThl OOydYalomUXCsi B COOTBETCTBUH C
YTBEPKJACHHBIM Y4EOHBIM TIIAHOM.
WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cUMTaloTCs  CHOPMUPOBAHHBIMU  IPH

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



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

OO6mast TPYJOEMKOCTh JTUCHHUIUIMHBI ~ COCTABISCT 7 3a4eTHBIX eAUHUI, 252
akagemMudecknx daca. Kype «YpaBHeHHS MaTeMaTH4eCKON (PH3UKK» COCTOUT U3 JIGKIIMOHHBIX U
NPaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETyISpHOH  HMHIUBUAYATBbHOW  paboTOi
MpErnoiaBaTesisi Co CTyJASHTaMH B TPOIIECCE CAMOCTOSATEIhLHON paboThl. B koHme 5 cemecTpa
IMPOBOAMTCS 3aueT, B KOHIE 6 cemecTpa — 3ayeT, dSk3ameH. [IporpamMmol AMCHMITIIUHBI
npeaycMoTpeHsl 34 4YacoB JIGKIMOHHBIX, 34 YacoB MpaKTUYECKUX 3aHiATHH U 4 uaca
KOHTPOJIMPYEMOI CaMOCTOSITEIbHON paboThl, a Takxke 35,8 4acOB CaMOCTOSITENTLHOUM pabOTHI B 5
ceMecTpe, 32 YacoB JEKIMOHHBIX, 32 YacoB MpaKTUYECKUX 3aHsATHM u 41,8 wyacoB
CaMOCTOSTENIbHON paboThI — B 6 cemecTpe u 35,7 4acOB MOJATOTOBKH K AK3aMEHY.

Bcero CemecTpbl
Bunx yuebnoit paboThl 4acoB (dacen)
5 6
KontakTHasi pa6ora (Bcero) 170,7 72,2 96,5
B Tom uncre:
3aHATHS JEKIIMOHHOTO THUTIA 82 34 48
3aHATHS CEMUHAPCKOTrO THMA (CEMUHAPbI, TPAKTUYECKHE 32 34 48
3aHSTHS)
JlaboparopHbie 3aHATHS — — —
Nnas konTakTHas padora:
Kontponb camocrositensHOM pabotsl (KCP) 6 4 2
[Ipomexxyrounas arrecranust (VMIKP) 0,7 0,2 0,5
CamocTrosiTesibHas padoTa (Bcero) 45,6 35,8 9,8
B Tom uncie:
Kypcosast pabota - - -
ITpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepraia 20 20 —
IToAroTroBKa K TEKyIeMy KOHTPOJIO 25,6 15,8 9,8
IToaroroBka K 3K3amMeHy 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 JUCHUIUINHBL.
Paznensl IUCIUIIIIMHBI, U3y4aeMble B 5 ceMecTpe.

KomnnuectBo yacos
AvynutopHas Bueaynuropnas
Ne HaumenoBanue paszienoB YAATOp YAITOp
Bcero pabota pabota
JI 113 CPC
ITocranoBka u kinaccupuKamys 3a1a4
1 naccupuKana 31 32 10 14 8
MaTeMaTH4YeCcKOoi husnku
VYpaBHEHUS THIEPOOITMYECKOTO TUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 331841 M METOJIBI UX PELICHHUS




KonuuectBo yacos
Ne HaumenoBanue pa3zjenoB AymTopHas Bueaymuropras
Bcero pabota pabota
J I3 CPC
3 BapI/IaI_[I/IOHHBIC METOAbI B MATEMATHUYCCKOU 18 4 4 12
¢duzuke
4 O0630p MPOIACHHOTO MaTepHala U IpUeM 3.8 > 3 1.8
3ayera
Kontponbs camocTostensHo# padotsl (KCP) 4 - - -
[Tpomexxyrounas arrectarus (MKP) 0,2 - - -
Hroro: 108 34 34 35,8
Paznensl qucnuninnel, u3ydaemeie B 6 ceMmectpe.
6 cemecTp
KonnaecTBo yacoB
Ne AynutopHast BueayautopHas
HaumenoBanue pasnenos Bcer YAHTOP YAUTOP
pasnena o paborta paborta
JI 113 CPC
YpaBHeHUs mapaboIMIECKOro THTIA.
1 OCHOBHBIE 33J1a4l U METOJIbl UX 32 16 16 -
pereHus
VYpaBHEHHUS SJUTUITUYECKOTO TUTIA.
2 OcHoBHbI€ 3a51a4n. Teopus 48 22 24 —
TOTEHIMaa
[IpuMeHeHne HHTETPATBHBIX
3 |mpeoOpa3oBaHuil K pemieHuro 3ama4 | 16 10 6 -
MaTeMaTHu4eCcKo (Pu3nKu
00630p npoiACHHOr0 MaTepraia u
4 P POTA P 9.8 - 2 9.8
MIpUEM 3a4deTa
Hrtoro no pazaenamM JuCHUIUIMHBI 105,8 48 48 9,8
KonTpons camoctostensHol paboTsl (KCP) 2
ITpomexxyrounas arrecrarus (MIKP) 0,5
IToaroroBka K IpOMEKyTOYHOMY KOHTpoiwo | 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
pazfeina KOHTPOJIS
1 2 3 4

ITocTanoBka u [Ipeamer u 3a1aun MaTeMaTU4YecKoi Gusmke, ee KoHnTponbHas
KJIaccupuKams MECTO B €CTECTBO3HAaHMH. BBIBOJT OCHOBHBIX ypaB- |pabota (1), ompoc

1. |3apmau HEHMI MaTeMaTHueckoi ¢pusuku. HauanbHeie u 10 pe3yabTaram
MaTeMaTUYeCKON |rpaHuuHble ycaoBus. [loctanoBka 3axa4. 3agada BBITIOJTHECHUS
¢buzukn Komm. Teopema KoBasieBckoii. KoppekTHOCTb 110- JOMAILHUX U




HanmenoBanue

®opMa TeKylero

No Conepxanue pazzaena
pazzena KOHTPOJIA
1 2 3 4
CTAaHOBKH 3aj7]a4 MaTeMatudeckou Gpusuku. [Ipumep CaMoCTO-
Anamapa. [TonsiTue 06001IICHHBIX PEUICHNH 331a4 | ATENbHBIX paboT
MaTeMaTtuueckor (pusuku u mpoctpancTea Codo-
nesa. [IpyHuI cyneprno3unuu ais IMHENHBIX 3a-
a4 maremaTudeckoi ¢pusuku. Knaccudukanus
YPaBHEHU BTOPOI'O MOPSAIAKA, TUHEHHBIX OTHOCH-
TEJIbHO CTAPIIUX MPOU3BOJHBIX. XaPAKTEPUCTUKH.
[IpuBeneHne ypaBHEHUN K KAHOHUYECKOMY BHUY.
YpaBHeHust 3agava Ko st BomHOBoro ypaBHeHus. @opmyna | KoHTpoabHast
runepoonudeckoro |[{amambepa. CymiecTBoBaHue, €IMHCTBEHHOCTD, yc- |paboTa (2), ompoc
turma. OCHOBHBIE  |TOWYMBOCTH pemeHus. O0o0menHoe pemenne. Pe- | mo pesyiabratam
3a/la4yd ¥ METOABl  |LIEHUE 3a/1a4 Ha noaynpsmoi. @opmyisl [lyaccoHa |  BBIIIOJIHEHUS
UX pELICHUs u Kupxroda. KoppekTHOCTh TOCTaHOBKH 33/1a4u JIOMall. ¥ CaMOoCT.
Komu nyist BotHOBOTO ypaBHeHus1. 3anaya Komm pabort
’ JUIsl HEOTHOPOJIHOTO YPAaBHEHMUSI.
) Kpaesble 3anaun 1515 BOIHOBOrO ypaBHeHHUs. Dop-
Myiibl ['puHa. TeopeMbl € TMHCTBEHHOCTH, YCTOM-
ynBocTU. 3anava llrypma—JInysumia. Meron pas-
nenenust nepemeHHbIX (Pypee). TeopeMsl cyiiect-
BOBaHUs. PelieHrie He0JHOPOAHBIX 33aJa4 METOIOM
Oypre. Dynknun beccens. 3amaya o koebaHUN
KPYTJ10i MeMOpaHBl.
Bapuanuonnsie OCHOBHBIE TOHATHS BAPUALIMOHHOTO MCUUCIICHHUS: Onpoc
METO/bI B IIOCTaHOBKA 3aJ1a4M, ypaBHEeHUE Diinepa-Jlarpanxka
3 MaTreMaThudecko |IKcTpeMyMmbl PyHKIIMOHAIOB. Bapuanus ¢yHKIu-
" |pusmuke oHaJ1a. BapranvoHHbIE 3a1a41 B MATEMaTUYECKON
¢uzuke. Bapuanuonnas 3aiaua Juis HHTErpaia
SHEPIHUH.
Cemectp 6
Ne HanmenoBanue Comepanme paszena ®opMa TeKylero
pazzena KOHTPOJIA
1 2 3 4
YpaBHeHust HauanbHo-KpaeBble 3a1a4u 111 YpaBHEHUS TEIIO- KonTponbnas
napabonuyeckoro |[mpoBoAHOCTH. [IpuHimn Mmakcumyma. Metog @ypre paborta,
tuna. OCHOBHBIE  |pelICHUs KpaeBbIX 3a1a4. Teopembl euH- Onpoc 1o
3aJ1a4d U METOJIbl  |CTBEHHOCTH, ycToH4YMBOCTU. CyllecCTBOBaHUE pe- pe3yspTaTam
1. |ux peueHus nmeHus. 3anaya Ko niist ypaBHEHUs TEIIIONPO- BBITTOJTHEHUS
BOJHOCTH. TeopeMbl €qMHCTBEHHOCTH, YCTONYH- JIOMall. U CaMoCT.
BocTH. DyHnaMmeHTanpHOE penienue. MaTerpan pabort
[Tyaccona. &-pynkuus upaka. 3anaun Ha
nosynpsmoit. Meron dyakumii ['puna.
YpaBHeHUs OO6u1me cBoicTBa TApMOHUYECKUX (DYHKITHIA. KonTponbHas
ammnTuyeckoro  |[IpuHIMN MakcuMyma i1 rapMOHMYECKUX pabota
tuna. OcHoBHble  |pyHKIMHA. Oneparop Jlamnaca B KpUBOJIMHEHHBIX
2. |3amauun. Teopus KoopauHatax. DyHJaMEeHTaIbHOE PEIICHUE

IIoT€HIOuaIa

ypaBHeHus Jlamaca (B mpocTpaHCTBe, Ha
mockocTh). KpaeBble 3agaun 1Jisi ypaBHEHU I
Jlannaca u Ilyaccona. TeopeMbl €ITMHCTBEHHOCTH.
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Haunmenosanue dopma TEeKyIIEero
No Conepxanue pazzaena
pazzena KOHTPOJIA

1 2 3 4

®yukiuu ['puna 3agaun Jupuxne. MHTerpanbHbie
ypaBHeHus. Teopus norenuuana. CBeneHue
KpaeBbIX 33]]a4 K UHTErPaIbHBIM yPaBHEHUSIM.
CymiecTBoBaHue pemieHusi. Metoj pa3aesieHus
MEPEMEHHBIX PElIeHUs KpaeBbIX 3a7a4 B
MPOCTEHIINX 00IaACTAX.

[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypbe Onpoc o
MHTETPAIbHBIX (9KCTIOHEHITMATBHOE, Sin-, COS- peodpa3oBaHus, pe3yiabTaTam
3 npeoOpa3zoBanuii K |[KoHeuHbIe. [IpeoOpazoBanus beccens, Memnuna. BBITTOJTHEHUS
" |pemienuto 3amay  |[IpuMepsl NpUMEHEHHS] HHTETPATbHBIX JIOMall. U CaMoCT.
MaTeMaTUYeCKol  |MpeoOpa3oBaHUil K PEIICHHIO 3a/1a4 pabor
¢buzuku MaTeMaTH4eCKO pu3ukm.

2.3.1 3aHATHA JEeKIIHOHHOI0 THIIA

Cemectp 5

Pa3znen 1. Ilpeamer u 3amaunm mMaremMaTudecko (U3HMKE, €€ MECTO B €CTECTBO3HAHHH.
BbIBo OCHOBHBIX ypaBHEHHMH Maremartuyeckod (usuku. HauanbHble ¥ TpaHMYHBIC YCIOBHS
(2 4.). IlocranoBka 3amau. 3agaya Kommu. Teopema KoBaneBckoii. KoppeKTHOCTh MOCTaHOBKH
3amau Maremarudeckod ¢usuku. [Ipumep Anamapa (2 4.). IloHsiTHe 0OOOIICHHBIX peIICHHMA
3amay mMaTemaTudeckod ¢u3uku W mpoctpaHcTtBa CoOoseBa. [IpuHIUN Ccymeprno3uiuu ajis
JUHEHHBIX 3amad MaremMaTudeckod ¢usuku (2 4.). Knaccudukanus ypaBHEHUIl BTOPOTO
MOPSI/IKA, JTUHEHHBIX OTHOCUTENIBHO CTapIIMX MPOU3BOAHBIX. XapaktepucTtuku. [IpuBenenue
YPaBHEHUH K KAHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3amaua Komm mms  BomHOBOoro ypaBHeHus. Dopmyna JlamamGepa.
CymiecTBoOBaHME, €IWHCTBEHHOCTh, YCTOMYMBOCTH pemieHUs (2 4.). O000meHHOe 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, ycToWMumBOCTU. 3anmada [lrypma—JluyBwinga (2 4.). Merton pazneneHus
nepemeHHbIX (Dypre) (2 u.). Teopembl cymiecTBoBaHus. PelieHne HEOAHOPOAHBIX 3adad
metoaoM Dypee (2 4.). Dynkiuu beccens. 3amaua o konebanuu Kpyrioil MmemOpaHnsI (2 4.).

Pasnen 3. OcHOBHBIE MOHSATHS BapUAIMOHHOTO WMCUMUCIEHUSA: TOCTAaHOBKA 3ajJayH,
ypaBHeHUe Diinepa-Jlarpamka. Dxcrpemymbl GyHKIIMoHaNOB. Bapuanus ¢ynknuonana (2 4.).
Bapuanuonnesie 3amaun B MareMaTH4eckod Qu3uke. BapuanuoHHas 3amada s MHTErpaita
sHepruu (2 4.).

Cemectp 6

Pa3znen 1. HawanpHo-kpaeBble 3amauu s ypaBHEHHMS TEIJIONPOBOAHOCTU. I[IpmHimn
MakcumyMma (2 4.). Merong @ypbe pemieHus KpaeBbix 3aaad (4 4.). TeopeMbl €IMHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemeHus (2 4v.). 3amava Komm g ypaBHeHuUs
TEIUIONPOBOJHOCTU. TeopeMbl €IUHCTBEHHOCTH, YCTOMYMBOCTU (2 4.). DyHAaMEHTaJIbHOE
pemenune. HWuterpan Ilyaccona. O-¢ynkums Jupaka (2 4.). 3amaun Ha TMOJYNPSIMOM.
PacnipocTpanenue kpaeBoro pexxuma. Meron ¢pynknuii ['puna (4 4.).

Pazgean 2. Omneparop Jlammaca B KpUBOJMHEHHBIX KoopAauHaTax. PyHIaMEHTaJIbHOE
pemenue ypaBHeHus Jlarutaca (B MpocTpaHCTBE, Ha IUIOCKOCTH) (2 4.). OOmme CBOWCTBa
rapMoHn4eckux QyHkuui. [IpuHINT MakcuMyMa [t rapMOHUYeckux GyHkuui (2 4.). Kpaesbie
3agaun s ypaBHeHuid Jlammaca u Ilyaccona. TeopeMbl equHCTBEHHOCTH (2 4.). DyHKUIMH
I'puna 3amaunm Jupuxsie u Heiimana, ux cBoiictBa. (2 4.). Iloctpoenme ¢ynkmuu ['puna
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BHYTpEeHHEH U BHemHel 3amau Jupuxie ms mapa (2 4.). Cnencreus uz popmynsl [lyaccona (2
4.). [Torennman o6bsema u ero cBoicTBa (2 4.). [lToBepXHOCTHBIC OTEHIANBI U X CBOMCTBA (2
4.). UaTerpanbabie ypaBHeHUd (2 4.). CBeeHUE KPAEBbIX 3a7a4 K MHTETPaJIbHBIM ypaBHEHHUSIM.
CymectBoBanue pemeHus.(2 4.). Meroa pas3zieneHuss NEPEMEHHBIX PELICHUs] KpaeBbIX 3a]ad B
npocTermux obmacTsax (2 4.).

Pa3zpnen 3. IIpeoOpazoBanue Jlamnaca (2 4.). [IpeobpazoBanust @ypbe (3KCIOHEHIUATBHOE,
sin-, cos- mpeobOpazoBaHus, koHeuHble (4 4.). IlpeoOpazoBanust beccens, Memnmuna (2 4.).
[Ipumepsl mpUMEHEHHsI MHTETpalbHBIX 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 MO0 MaTeMaTHYECKOU
¢usuxke; 2. EBnokumoB A.A., ITaBnosa A.B., Pyouos C.E. YpaBHeHus MmaTeMaTHUECKON (DPU3HUKH.
Meroanueckue ykaszanws; 3. AntyanH K.K. Meroner matematnueckoit ¢usuku; IlaBmoBa A.B.,
Pybuos C.E., CmupnoBa A.B. IlpumeHeHne HHTETrpaIbHBIX 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 KOJNEOAHUN CTPYHBI M MAJbBIX MPOJOIBLHBIX
KoJIe0aHUM CTepKHS, MHTETPAJIbHBIN 3aKOH COXpaHEHHs KOJM4YecTBa ABMkKeHMs. HauanbHble u
rpaHnyHble yciaosus. [loctanoBka 3anay.

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

BpiBoag ypaBHEHMS TEIUIONPOBOJHOCTH, WHTETPAIbHBIA 3aKOH COXPAHEHUS HHEPIUH.
BriBog ypaBHeHust mudy3um, WHTErpadbHBI 3aKOH COXpaHEHHUS KOJWUYECTBA BEIECTBA.
Hauanbnabie u rpannussie ycioBus. [locranoBka 3agady. BeiBoag ypaBHEHHH TMIPOAUHAMUKU U
aKyCTHKH. 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).

Knaccudukanmst ypaBHeHUH 2-TO TOpsAaKa MHOTHX TepeMeHHbIX. Kiraccudukarmms
YpPaBHEHHUH 2-rO0 MopsiiKka C JBYMS HE3aBUCUMBIMU IIEPEMEHHBIMH, XapaKTEPUCTUUYECKOE
ypaBHEHUE U XapakTepucTuku. [IpuBeneHne ypaBHeHU# ¢ IByMsI HE3aBUCUMBIMU ITEpEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHS C TMOCTOSHHBIMH Ko3(hdunmenramu). [IpuBeneHue
YpaBHEHUH C JBYMS HE3aBHUCHUMBIMU IEPEMEHHBIMH K KaHOHMYECKOMY BUAY (ypaBHEHHUS C
nepeMeHHbIMH ~ Kod(durmenramu). IlpuBeneHue ypaBHEHHH C JByMsS HE3aBHCHUMBIMU
NEPEMEHHBIMH K MPOCTEUILIEMY 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 XapakTepuCTHK peIIEHUs YpaBHEHUH TUNIEpOoImIeckoro Tuma. Pemenne
3agaun Komm ams ogHOMepHOro BoJTHOBOTO ypaBHeHus. @opmyna Jlanambepa. Pemenue 3anau
Ha TMOJYyOpsIMOM Il 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 )1 YpaBHEHUNM TUTIEPOOTUIECKOTO THTIA.

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

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

Cemectp 6

Pa3znen 1. Pemenue HauaabHO-KpaeBBIX 3a7ad JJis YpaBHEHUU MapabOIMUecKOro THIIA.
Metox @ypre. Metoa @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 pynkiuu. 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 rasa 4), 13 (6-¢), 17-19 (1 rmasa 4), 29, 30,31 c1p. 34 (2), 30-32, 34 (1

riasa 4)

Pa3nean 3. [IpeobpaszoBanue Jlamnaca, [Ipeo6pazoBanue Oyphe (IKCIIOHEHIIUATILHOE). Sin-,
cos-mipeoOpazoBanust 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).

[Ipy w3yyeHMM AMCUUIUIMHBI MOTYT TPHMEHSTHCS  3JEKTPOHHOE OOYy4YeHHE,
JTUCTAaHIIMOHHBIE 00pa3oBaTenbHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

YueOHBI TUIAaH HE TpeaycMaTpuBaeT JIA0OPATOPHBIX 3aHATHH 110 JUCHUTIINHE
«YpaBHEHUS] MaTEMaTUYECKON (UK ».

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IpPOeKTOB)

VY4eOHbIil TIaH HE MpeaycMaTpuBaeT KypCOBBIX pabOT MO TUCIUIUIMHE «YPaBHEHHS B
YaCTHBIX MTPOU3BOIHBIX».

2.4 IlepeyeHb y4eOHO-METOAMYECKOTO 00ecIeYeHUs IJIs CAMOCTOSITEIbHOM PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE

[Tepedenp yueOHO-METOANIECKOTO 00ECIICUEHUS TUCITUTIITUHBI 110

Ne Bun CPC BBITIOJIHEHUIO CAMOCTOSITEIBHOM paboThI
1 2 3
1 |[logroroBka k|1. YpaBHeHUs MateMaTH4ecKoil (U3UKH (AJIEKTPOHHBIA pecype, cpeaa
TEKYILIEMY MoayabHOTrO 00ydenus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meromuueckue yKazaHus [0 OpPraHM3alMd U BBINOJHEHUIO

CaMOCTOSITEIIbHOM pabOThI, yTBEp)KICHHbIE Ha 3acelaHu Kaderpbl
MaTeMaTu4eckoro  MOJAEIUPOBaHHA  (aKylbTeTa  KOMIIBbIOTEPHBIX
TexHomoruii W mpukitagHod marematukn OI'BOY BO  «Kyol'Y»,
rporokos Ne 10 ot 30.03.2018

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

2. Kapueckuit M.M. Jlekiu 1mo ypaBHEHHSIM MaTeMaTH4eCKOH (DU3HKH.
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CII6.: Jlamp, 2016. 164 c. [OnekrpoHHbIH pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/72982.

3.  Omneitauk O.A. Jlekunn 00 ypaBHEHHSX C YACTHBIMHU MPOU3BOIHBIMU. M.:
Wzn-Bo "Jlaboparopusi 3nanuii”, 2015. 263 c. [DnexkTpoHHBIA 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. MWnsua A.M. YpapHeHus matematuieckor ¢usuku M.: PU3IMATIINT,
2009. 192 c¢. [OnektpoHHBI  pecypc]. - Pexum  nmocryma:
https://e.lanbook.com/book/2181

6. Tuxono A.H., A.A. Camapckuii. YpaBHCHHSI MaTeMaTHYECKON (DU3HKH.
M.: U3zg-80o MI'Y, 2004. 798 c.

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0Yy4alOIUXCs W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

Jist I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe YBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlni U1 ¢ HapyIIeHUSIMH CyXa:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUJist vI1 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIe4aTHOM opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

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

2.5 CamocTosITe/IbHOE U3yYeHHe Pa3/1eioB AU CIUNINHBI

Llenbto caMocTOSATENbHOW pabOTHl sBISETCS YriyOleHue 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayTUTOPHBIX 3aHATUH, BHIPA0OTKA HAaBBIKOB MHIMBHIyaIbHON PaOOTHI, 3aKpeIieHUEe
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpPEMSI MMPAKTUUECKUX 3aHATHH.

CopepxaHue NPHUBEIECHHOM OCHOBHOM M JIONOJIHUTEIBHON JIUTEPATyphl IIO3BOJISET
OXBaTHUTh MIMPOKUI KPYT 33]1a4 ¥ METOJIOB MaTEMATUYECKON (PU3UKH.

Cemectp 5

Pasnen 1. IlocranoBka 3amau wmaTemaTudeckod ¢u3uku. HekoppekTHble 3amauu;
Knaccudukanus ypaBHeHMH B 4YacTHBIX TPOU3BOAHBIX BTOporo mnopsaka. Kanonuueckue
dbopmbl. ComnpsiKEHHBIE OITepaTOpPHI.

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 ¢u3mku. Kiaccuueckne opToroHaabHbIE TTOJIMHOMBI.
VYpaBuenue beccens n numuHApHYECKUE (PYHKIUH.

Jlureparypa [O 1-3, 11 9].

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

Jlureparypa [O 1-3, 19, 10]

Cemectp 6
Paznen 1. 3agauun, npuBoasIIMEe K YpaBHEHHUSAM MapaOdOIHMIecKoro TUma. JlonoJHUTEbHbIC
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YCJIOBHSI M TOCTAaHOBKA KPAaeBBIX 3a/ay A ypaBHEHUN mapabonudeckoro tumna. IIpenensHbie
ciyuau; OyHKIMS UCTOYHMKA [T YPaBHEHUS TapaboIMYecKOoro THIIA.
Jluteparypa [O 1-4, 1 1,9, 10].

Paznen 2. YpaBuenue ['enbMronblia B HEOrpaHWYEHHOM 001acTH. YCIIOBHS WU3ITy4YCHHUS;
OCHOBHBIE TIOHATHSI TEOPUHM WHTErpalibHBIX ypaBHeHUH; [lomuuomer Jlexxannpa. Chepudeckue
(mapossie) pyakun. Meron @ypbe pereHns BHyTpeHHeH 3aa4un upuxie i mapa.

Jluteparypa [O 1, J1 9, 10].

Paznen 3 Kiaccuueckue muTerpanbuble npeodpaszoBanus (Pypre, Xankens, MeiuHa,
Jlanmaca, KonrtapoBuua—JlebeneBa, Memnepa—®oka). HHTErpanbHbie mpeoOpa3oBaHUs
0000IIeHHBIX (PYHKITHIA.

Jlureparypa [/ 1,7, 9].

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B coorBerctBun ¢ TpeboBanusiMu DPI'OC B mporpamMma IJUCIUIIIMHBI «Y paBHEHUS
MaTeMaTHYeCKOW (PU3MKHU» MpeyCMaTpUBaeT UCIIOIb30BaHUE B YUeOHOM MPOLIECCEe pa3IMYHbIX
0o0pa3oBaTeNbHbIX TEXHOJIOTHM: YTEHHE JeKUUH C HCHOJb30BaHUEM MYJIbTUMEIUMHBIX
TEXHOJIOTUI; METOJ MaJIbIX TPYIII, pa300p MPAKTHUECKUX 3aau.

KomnbroTepHble TEXHOJOTMH IMPEIOCTABIAIOT CPEACTBA Pa3HOIUIAHOBOIO OTOOpa)KeHUS
AITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Moxxon pazbopa KOHKPETHBIX CHTYAIMil IIMPOKO UCIIOIB3YeTCsl KaK MPeroaaBaTeneM, TaK
u OakalaBpaMd BO BpeMs JIEKIIMM W aHajdu3a pe3yJIbTaTOB CAMOCTOSITEIBHOU pabOTBL. ITO
00OyCIIOBJICHO TE€M, YTO B IMPOIIECCE MOJCIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4H, JJIsi KOTOPHIX
€MHBIX MOJXO00B He cyecTByeT. [Ipu uccieoBaHuy U pelIeHnH KaXk10i KOHKPETHOM 3a1aun
UMEETCs, KaK MpaBUIIO, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa W OLEHKH LelIon
COBOKYITHOCTHU KOHKPETHBIX CUTYallHi.

[Tpu o0yueHNH UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIE TEXHOIOTHUH:

— TexHonoruss KOMMYHHMKAaTHBHOTO OOy4YeHMs — HampaBieHa Ha (QOpPMHpPOBaHUE
KOMMYHHKATHBHOW KOMIIETEHTHOCTH CTY/ICHTOB, KOTOpas sBIsETCS 0a30BOM, HEOOXOIUMOM AJist
aJlanTalry K COBPEMEHHBIM YCJIOBUSAM MEKKYJIbTYPHON KOMMYHUKALIUU.

— Texnonorust pazHoypoBHeBOro (IuddepeHITUPOBAHHOTO) OOYYCHHUS — MPEAIoaract
OCYIICCTBJICHUC MMO3HaBaTECILHOM ACATCIIBHOCTU CTYACHTOB C y‘-IéTOM HUX HWHIWBUAYAJIBbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOIMIPSS WX PEaTN30BbIBATH CBOM TBOPUYCCKUN
IIOTCHIUAJI. CO3I[aHI/Ie N HCIIOJIB30BAHUC JUATHOCTHUYCCKUX TECTOB SABIIACTCA HEOThEMIEMOU
YacThIO TaHHOM TEXHOJIOTHH.

— TexHomorus MoOAyIbHOrO OOy4YeHHUSI — MperycMaTpuBaeT JIeJICHHE COJEp KaHUS
JTUCLHUIUIMHBL Ha JOCTaTOYHO ABTOHOMHBIE pa3ienbl (MOAYNIM), MHTEIPUPOBAHHBIC B OOLIHIA
KypC.

— MHudopmanmonno-kommyHukanuonneie TexHoiorun (MKT) - pacmmpsior pamku
00pa30BaTeNLHOTO MPOIIECcCa, TMOBBINIAS €ro MPAaKTHYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
MHTECHCU(PHUKAIIUU CaMOCTOSITENIbHOM pabOThl ydalluXCsl M TOBBIIIEHUIO [M03HABATEIbHON
AKTHUBHOCTH.

- I/IHTepHeT-TGXHOHOI‘I/IH — MIOpPpCAOCTABIAKOT MHUPOKHUE BO3MOXHOCTH IJId IIOHMCKa
uH(popMalnu, pa3pabOTKU HayUYHbIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIIEJOBAHUA.

— TexHonorus WHAMBHAyalIW3allMM OOy4YEHUS — TOMOTAET PEAIU30BBIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIA TOJXOJ, YYHUTHIBas HMHIUBUAyaJIbHbIE OCOOCHHOCTH M TOTPEOHOCTH
yUYalxcs.

— IlpoexTHas TeXHONOTHSI — OpPUEHTHpPOBAaHAa Ha MOJEIMPOBAHUE COLHUAIBHOIO
BBaHMOHCﬁCTBHH yqamuxcsa € OCJIbI0 PCHICHUA 3aJadd, KOTOpasd ONPCACIIICTCA B pPaMKax
npodeccuoHanbHOM MOATOTOBKH, BBIACISSA Ty WIM UHYIO IPEIMETHYIO 00J1acTh.
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— TexHonorus oOy4eHHs] B COTPYIHHYECTBE — pealn3yeT UL B3aMMHOTO OOydYeHUs,
OCYIIECTBIISII KaK WHAWBUAYAIbHYIO, TaK W KOJUIEKTHMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a71a4.

— TexHonorusi pa3BUTHUS KPUTUYECKOTO MBIINUICHUS — CIIOCOOCTBYET (HOPMHUPOBAHHIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTHYECKH OTHOCHTHCS K HH(OpMaNHuH, yMEHUIO
oTOMpaTh HH(POPMAIIKIO JIJIsl PEIICHUsI ITOCTABIICHHOMW 3a/1a4yu.

KowMmrnekcHoe wucmonp30oBaHue B y4eOHOM TPOIECCE BCEX BBIMICHA3BAHHBIX TEXHOJOTHI
CTUMYJIUPYIOT JUYHOCTHYIO, WHTEJUICKTYaJbHYI0 aKTHBHOCTb, PAa3BHBAIOT I[O3HABATEIBHEIC
MPOIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIINHM, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIMI CTICITIHAIHCT.

OcHoBHBIE BUIBI THTEPAKTUBHBIX 00pa30BaTEIHHBIX TEXHOJIOTHI BKIIOYAIOT B ceOs:

— pabora B MajbIX Ipynmax (KOMaHJE) - COBMECTHasl EATEIbHOCTh CTYICHTOB B TPYIIIE
1OJT PYKOBOJICTBOM JIHJIepa, HAINpaBJICHHAas Ha peUIeHHe OOIIei 3amauu MyTéM TBOPYECKOTO
CJIOKCHHSI PE3yIbTATOB HHIMBUYaTbHOU paOOThI WICHOB KOMAH/BI C JICJICHUEM MOJTHOMOYUH U
OTBETCTBCHHOCTH;

— aHajM3 KOHKPETHBIX CHTYyallui - aHaJlM3 PEaNbHBIX MPOOJIEMHBIX CHTyallld, WMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(EeCCHOHANBHOW AEATeIPHOCTH, U TOWCK BapHAHTOB
JYYIIUX PEIICHUI;

— pa3BUTHE KPUTHYECKOTO MBINUICHUS — 0Opa3oBaTelIbHAsl ACATEIbHOCTh, HalpaBlICHHAs
HA Pa3BUTHE y CTYICHTOB Pa3yMHOTO, PEQIEKCUBHOTO MBIIIJICHHUS, CIIOCOOHOTO BBIABUHYTH
HOBBIC UJICH U YBUCTH HOBBIE BOZMOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3alad M CUTyallMd IMUPOKO UCHOJB3YyeTCcs Kak
npernojiaBaTeyeM, Tak W CTYyJEHTaMH BO BpeMs JICKIHH, JTaOOpaTOPHBIX 3aHATHA M aHAJIN3a
pPE3yNbTaTOB CaMOCTOSITEBHONH pabOThl. ITO OOYCIOBIEHO TEM, YTO MpPH HUCCICIOBAHUH U
pEIIeHNH KaKJOoW KOHKPETHOW 3alaud WMeEeTCs, KaK IPaBHIIO, HECKOJIBKO METOIOB, a 3TO
TpeOyeT pa3zbopa u OIIEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUN.

Oomee
But sansris Hcnonbs3yeMbie HHTEpaKTUBHBIE 00pa30BaTeIbHbBIE CONIICCTRO
TEXHOIOTHHU
JacoB
Cemectp Crnaiin-nexiuu. OOCyKIeHUE CIIOKHBIX
T 1 BOITPOCOB: YPpaBHEHHS THIEPOOIMIECKOTO 3
tuma. OCHOBHBIE 3a0a41 U METOIBI UX
pereHus
[TpakTuyeckue 3aHATHA B pexKUMax
5 113 2 | B3aMMOJICHCTBHS «IIPENOJIaBaTeNib — CTYACHT» 8
U «CTYJEHT — CTyACeHT» (pa3zaein 1)
Crnaiig-nekiuu. OOCyKIeHNEe CI0KHBIX
T 1 BoIpocoB: [I[puMeHeHne HHTErpanbHbIX 10
npeoOpa3oBaHM K PEIICHUIO 3a1a4
6 MaTeMaTHYeCKO (hU3UKH
[TpakTudeckue 3aHATHS B peKHUMax
113 2 B3aUMOJECHCTBUS «IIPEMOAABATENb — CTYAECHT» 10
U «CTYAEHT — CTyIeHT» (pazzgen 1)
Hroro 36

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

Lens npakmuueckoco 3auamusa — HAy4UTh NPUMEHSATH TEOPETHUUYECKUE 3HAHUS MPHU
PELIEHUH U UCCIIEI0BAaHUH KOHKPETHBIX 33]1a4.
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Tembl, 3amaHust ¥ BOMPOCHI JJII CaMOCTOSITEIBHOW pabOTHI MpU3BaHBI cHOPMUPOBATH
HABBIKM TIOMCKA HMH(OPMALUU, YMEHHUS CAMOCTOSTENBHO pPACHIUPATH W YIIIYONATh 3HAHMUS,
MOJTYYCHHBIC B XO/I€ JICKITMOHHBIX M MPAKTUICCKUX 3aHATHA.

[Tonxon pa3dopa KOHKPETHBIX CUTYAIMH IIUPOKO HCIONB3YETCsS KaK MPENoiaBaTeNieM,
TaK ¥ CTYJACHTaMH TP MPOBEJICHUN aHaN3a PE3yIbTaTOB CAMOCTOSATEIBLHOM pabOTHI.

Jlis Il ¢ OTpaHWYSHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OpraHU3aIus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM DJICKTPOHHOMN MOYTHI.

JUis I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUDTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

J1st UL ¢ HApyIIEHUSMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUJist vIl ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIe4aTHOU ¢opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIist uI; ¢ OorpaHUYeHHBIMH BO3MOYKHOCTSIMU 37I0POBbSI IIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

4. OneHoyHbIe M METOAUYECKHE MaTepHaJibl

4.1 OueHouyHble CpeACcTBAa [JIA TEKYylIero KOHTPOJIS  YyCIHEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCcTalluu

OrneHouHbIE cpelcTBa IpeJHAa3HAueHbl Uil KOHTPOJS M OLEHKHM 00pa30BaTENIbHBIX
JOCTIDKEHUH 0OY4JaloIIMXCsl, OCBOMBLIMX TMPOTrpaMMy YUeOHOH IUCIMIUIMHBI «YpaBHEHHS
MaTeMaTU4eCKOU (PU3UKH».

O1eHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIbHBIE MAaTE€pUaibl U IPOBEACHUS TeKYIIero
KOHTPOJIl B pOpME KOHTPOJIBHBIX pabOT, 3aUETHBIX 3aJjaHUN U NPOMEKYTOYHOI aTTeCcTAlliu B
dopme 3amaHmii K 3a4eTy, BOIPOCOB K IK3aMEHY M IPUMEPOB IK3aMEHAIIMOHHBIX 3aj1ay.

OreHouHbIE CPEACTBA JUCLMIUIMHBI COCTOMT M3 CPEJICTB TEKYIIEro KOHTPOJA (CM.
NPUMEpPHBbIC BapUaHThl CaMOCTOSTENBHBIX 3aJaHHi, 3ala4 M BOMPOCOB) M IPOMEKYTOUHOU
aTTecTanuu (3a4eTa M SK3aMeHa).

B KkadecTBE OIIGHOUHBIX CPEACTB, MCIOJIB3YEMbIX JJIS TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH, INpeJyIaraeTcs nepedeHb BOMPOCOB MO pa3jiesiaM, KOTOpble MPOpadaThIBalOTCs B
npolecce OCBOGHHUS Kypca, a TakKe BapHaHThl KOHTPOJIBHBIX paboT. JlaHHBIH mepedeHb
OXBaTBhIBACT BCE OCHOBHBIE pa3leibl Kypca, BKIIOYas 3HAHUS, II0JydaeMble BO BpeMs
CaMOCTOSITENIbHOW PaOOTHI.

ATtTtecranus 1Mo y4eOHON JAMCIUIUIMHE MPOBOAMUTCS B BUJE 3a4yeTa (5 ceMecTp) 3adeTra u
sKk3aMeHa (6 cemecTp). DK3aMEHAIIMOHHBIA OWJIET COJEPKHUT JBa TEOPETHYECKHUX BOMpOca H
3agauy. CTyI€HT FOTOBUT OTBETHI HA OWUJIET B MMCbMEHHON (hOpME B T€UEHUE YCTAHOBJIEHHOTO
BpeMeHHu. [lanee sK3aMeH npoTekaeT B popme codeceJoBaHusI.

CTpyKTypa OllEHOYHBIX CPEICTB IJIsl TEKYIIed U MPOMEeKYTOYHOI aTTecTalnu

HamMmeHoBaHME OIEHOYHOTO CPeICTBA
No Kona n nammeHnoBanue
PesynbraTel 00ydeHns . IIpomexytounas
/I HHIUKATOpa Texymmif KOHTPOJIb
aTTeCTalys

OIIK-1 CnocobeH npuMeHATh pyHIaMEeHTaIbHbIC 3HAHUS, TIOTyYeHHBIC B 00JaCTH MaTeMaTHICCKUX U (HITH)
€CTECTBEHHBIX HAYyK, ¥ UCIIOJIb30BaTh UX B MPOPECCHOHATIBHOM JACATEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 | Biageer OCHOBHOWM
1 31.3) CrocobeH MpPUMEHATh | TEPMUHOJIOTHEH M MOHATHHHBIM | 3aueTHbIC 3aJaHUS Bomnpoc Ha 3x3amene 1-32
(yHOaMeHTalbHbIE 3HaHHA, | annapaToM MaTeMaTH4eCKOH
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MOJIy4YeHHble B  00JacTu
MaTeMaTH4YeCKUX M  ecTe-

CTBEHHBIX HayK, u
HCIIONIL30BATh Hx npu
aHamse peIMEeTHO I
obactu

¢bu3uKu

HOIIK-1.2 (40.001 A/02.5
3H.2) OTeyeCTBeHHBIA U
MEXIYHApPOAHBII ONBIT B B
00TacTH MaTeMaTH4YeCKUuX H
(M) eCTEeCTBEHHBIX HAayK, U
HCII0JIb30BaTh X B
po¢eCCHOHATEHON
JISSITEITEHOCTH

3Haer OCHOBHBEIC 3aJga4yu,

ypaBHCHHS i METO/IbI
MaTEMaTHYECKON (busuky;
(busmuecknii CMBICIT

OCHOBHBIX MOHATHH 1 (HAKTOB
MareMaTH4ecKol (H3UKHA |
chepsl 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  TUIIOBBIE
pemieHnss M LIa0JIOHBI OpU
aHaJIN3€ BXOIHBIX JAHHBIX

YMeeT KOppEeKTHO MOCTaBUTH
3a1aqy u ONpeeNIUTh
KpaeBble YCIOBUS

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

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

HOIIK-1.7 (40.001 A/02.5
Tn.2) [IpoBenenue
HAONIONCHUHA W HM3MEPEHHIA,
COCTaBJICHHE WX OIHMCAHUU K
(hopMyIMpOBKa BEIBOIOB

VMeeT  aHANMTHYECKH  H
YUCJIEHHO peIiaTb OCHOBHBIE

3aJ1a9u MaTeMaTHYCCKOMN
(bus3uKu u KOPPEKTHO
HUHTEPIPETHUPOBATH

TOJIYYCHHBIC PC3YJIbTAThI

Kontp. 1 (5
CEeMEeCTp), OTPOC 10
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,
HampaB/icHHas Ha peIICHHE
3am1a4 aHAJTUTHYECKOTO
xapakrepa,
MPEIOJIATAIONINX BEIOOp U
MHOT000pa3ue  aKTyaJbHBIX
CHOCO0OB pelleHHs 3a/1a4, C
HCITI0JIb30BaHUEM
(yHIaMEHTaIBHBIX  3HAHHI,
MOJIY4YEeHHBIX B  00JIacTu
MaTreMaTH4ecKux u  (WiIn)
€CTECTBEHHBIX HAYK

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

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIIPOCHI 110 pa3jenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bonpoc nHa sk3amene 9-
22,25-31

po¢heCCHOHATIBHO NeSITeTFHOCTH

OIIK-3 Cnioco6eH mpuMeHATh 1 MOAU(DUIINPOBATh MaTEMaTHIESCKIE MOJIEIH JIJIsl pelIeHMs 3a/1a4 B 001acTH

HOIIK-3.1 (06.016 A/30.6
30.3) Lemm w  3amaunm
MPOBOJMMBIX HCCIICAOBAHUHN
H  pa3paboTOK,  METOJbI

MaTeMaTHYeCKOro
MOJIETUPOBaHHS JUISE
pemieHuss 3agad B 00JgacTH
npodeccHOHANBHOI
JeSATEIbHOCTH

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

KonTtp. 1 (5 cemectp)

Bomnpoc Ha 3x3aMeHe
3-5,9, 12, 20,21, 27,
MMOCTAHOBKA
9K3aMEHAIIHOHHOM
3a1a4d U
WHTEPIIPETAIHS
penieHus

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

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

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

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

JJIEKTPOHHBIE TEMaTUYECKHE
pecypeel IS YrIIyOJcHHS
3HaHUN o n3y4aeMoun
JUCTIATUIHHE; 3HaeT
MaTeMaTHIECKHe MOJIeNH

3aveTHbIC 3aJaHUsI.
Omnpoc o paszaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

u pa3pa60TOK, METOAbl | YMECT CTPOUTH HpOCTCﬁH.IHC IIOCTaHOBKa
MaTeMaTHYeCKOro MaTeMaTH4eCcKue mozenn | Kontp. 1 (5 cemectp) | 3K3aMeHAITMOHHON
MOZCIUPOBAHUA VI | cTaHOApPTHBIX (duznueckux 3a7a9M 1
pemenus 3anad B 0OMNACTH | poreccoB, COMEPIKATEIHHO UHTEpIpeTanus
npodeccroHanbHoMH UHTEPIPETUPOBAT pereHust
JACATCIIBHOCTH

pe3yabTaThI

Ymeer HCII0JIb30BaTh

Bonpocs! Ha sk3ameHe
1,2,32
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MOJCTUPOBaHHS IUsL | OCHOBHBIX MIPUIIOKEHU I
peumeHusa 3aaad B obnacTu TEOPUH LlI/I(l)(l)epeHLII/IaJ'ILHLIX
npodeccHOHANBHOI ypaBHEHHT
JACATCIIBHOCTHU
HOIK-3.5 (06.016 A/30.6
V.1 AHanu3upoBath
BXOJIHBIC JIHHBIC, CIOCOOCH | YMEET — BBIOMpAaTh — METO.bI
IpUMEHATh ¥ Moaupu- | PEIIEHUs noctapneHHoi | Koutp. 1 (5 cemectp) Bonpocht sk3amena 3—
9 | uupoBaTe MaTeMaTHYSCKHE | 3aJaYH; conepxkarenbHo | Ompoc no pazgeny 1 5 20
MOJIENH JUIs PEIIeHus 3a1a49 | UHTePIPETHPOBATH (5 cemectp) ’
B 00nacTu | pesympTaTh
po¢eCCHOHATEHON
JACATCIIBHOCTHU
Bnaneer HaBeikamu pemtenust | 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) Ilpumenars METOB | poyynanmoif obnacrtu; | pazgenam 1,2 (6
VPOBC/ICHHA SKCICPUMCHTOB, | 1o ypo-MeToMIecknM  aml- | ceMecTp)
10 | maremarnuyeckoe MOJEH-
poBaHME JJIs PELICHMA 3aJ1a4 TiapatomM  TCOpHH Mq’q’f'
B obnacth  mpodeccu- | PEHIMATBHBIX  YPABHEHHH;
OHAJILHOM [IeATENBHOCTH HaBbIKaMH MOCTPOCHHA
MaTeMaTHYECKNX MoJenen
(U3HYECKUX NPOLIECCOB
HOIIK-3.9 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bonpoc Ha sx3ameHe
Tn.1) IlpoBenenue skKcme- 3-5,9, 12, 20,21, 27,
PHMCHTOB ¢ | Brageer MeTomamMu HCCIlIe- MMOCTaHOBKa
1] | VCTOBSOBARMEM — MCTONOB JIOBaHUS Mojenel Quandec- JK3aMEHAI[MOHHOU
MaAaTECMaTH4YCCKOI'O
MOACIIMPOBaHNUs B COOTBET- Knx HpOHeCCOB 3ajiaqn 1
CTBUM C YCTaHOBJICHHBIMU MHTCPIPCTALIHA
MOJTHOMOYHSMH PCIICHHA
HMOIIK-3.10 (40.001 A/02.5 KonTtp. 1 (5 cemectp) | Bompoc Ha sk3amene
Tn.2) IIpoBenenue 3-5,9,12,20,21, 27,
HAOIIONEHUN H HSMCpGHHi’I, VYmeer COZICPKATCIBHO IMOCTAaHOBKa
12 | cocTapneHue nx OmMCAaHUH M | HHTEPIPETUPOBATH 9K3aMEHAIIHOHHOM
(opmynupoBKa BBIBOLOB, C | pe3yJbTaTh; 3aJa44 U
TPUMEHEHHEM . HHTEPIPETALNSL
MATCMaTHYCCKHUX 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; OCHOBHBIC CeMeCTp)
13 | mpeanonarafonux BbIOOp M | HMPUKIATHBIC MaKEeTHI,
MHOroo0pasue akTyalbHBIX | KCTIONB3YEMBIE JUISL PEILCHHUS
CHOCO0OB pelleHus 3a1a4 Ha ypaBHEHHit B YACTHBIX
OCHOBE METOZIOB | 1113 BoAHBIX
MaATECMaTH4YCCKOI'0
MOACJIMPOBAHNUS
I1K-3 Crioco6eH akTHBHO y4acTBOBATh B MCCIECOBAHUU HOBBIX MAaTEMaTHYECKUX MOJIETIeH 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 | MOIENSIM,
HIIK-2.1 (06016 A/30.6 (U3NKN; OCHOBHBIMH aHAQJIM- | OMHICHIBAEMBIM
3n.3) [IpenmetHast o6nacTs 1
14 | meroms:  matemarmueckoro | THICCKAMH M UHCICHHBIMH | YPaBHCHHAMH B
MOJISTHpORAHHS p | METOMAMH  DELICHUA YpaB- | 1aCTHBIX
€CTECTBEHHBIX HAYKa HEHUH B YaCTHBIX HPOU3- | IPOU3BOIHBIX
BOJHBIX; yMmMeer  paspa-
0aThIBaTh AJNTOPUTM IPHME-
HSIEMOTO METOJIa PELICHHUs
WIK-2.2 (40.001 A/02.5 | 3maer mertonsl unciennoro | Kourp. 1 (5 cemectp) | Bompoc Ha sk3amene
30.1) llemu wu  3ajaum | QHAJIN3A, HUMETh  YETKOE 3-5,9, 12, 20,21, 27,
15 | mpoBoAMMBIX HCCIEIOBaHMH | MPEACTABICHUE O  BHUIAX MOCTaHOBKA YK3aMeHa-
H paspaboTox B | MaTeMaTUYeCKHUX  MOJICIICH, LIMOHHOM 3a/1auM ¥ UH-
CCTCCTBCHHBIX HayKa OCHOBAHHBIX Ha YHCIIEHHBIX TEPHPETAIUS PEIICHHS
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METOJAaX, O cIocobax ux
MOCTPOCHH, O YHUCICHHBIX
METOJaX peanu3aiuu
MaTEMaTHYECKUX MOENIEN

WIK-2.3  (40.001 A/02.5 | YMeeT IO/IB30BaThCS Crpa- | 3a4CTHBIC 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
HCCIIEI0BAHUH THYECKOM (usnke u | (6 cemectp)
MaTCMAaTHYCCKUX Moneneﬁ B COOTBeTCTBy}OH.lI/IMI/I pecyp_
€CTCCTBCHHBIX HayKa CcaMH CeTH I/IHTepHeT
YwMmeer MIPUMEHSATD Ha | Kontp. 1 (5 cemectp) | Bompock! ax3amena 3—
WMK-2.4 (40001 A/02.5 | TPAKTHKE Metonabl | Ompoc mo pazmeny 1 | 5, 22
3n.4) Meronmsl nposenenus | 1UCICHHOTO aHanmm3a; | (5 cemectp),
9KCIIEPUMEHTOB u | p€aan3oBaTb YUCJIEHHBIH pasaciam 1,2 (6
17 HaOmoaeHuit, 0000menns U | AITOPUTM  OPOTPaMMHO € | CEMECTp)
o0paboTkn MHGOPMAIUK B | [IOMOILLBIO
MCCIENI0BaHNH HOBBIX | YHCTPYMEHTAJbHBIX CPEICTB
MaTeMaTHieCKNX MOLENEH B | y ppykiraqHBIX IPOrpPaMM;
CCTCCTBCHHBIX Hayka aHAIM3UPOBATh IMOJTYUYCHHbIE
pe3yNbTaThl
Buaneer 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 poreraTysamuy 3HAHME B
BXOJHBIC JaHHBbIC npu v
18 . | obmactn  MareMaTHYeCKOU
MPOBEACHUN HCCIENOBAHNU
MaTeMAaTUYECKUX MOJEIEH B busnkw, yMmeer
€CTECTBEHHBIX HayKax 4HAIM3MPOBATE  1I0Ty4CHHBIC
pe3yNbTaThl
Bnaneer ymenuem camocto- | Kontp. 1-3 (5 | Bompoc Ha ’k3ameHe
SITEIHO OCYIIECTBIISATH BBI- | cemecTp), 1-3 (6 | 3-5,11,12,
MIIK-2.8 (06.001 D/03.06 00p METOIUKH pCIICHUS U | CeMecTp) 15,16,19,25, 28, 29
Ta.2) IIpoekTnposanue | 1ocrpoeHus anroputMa Toit
CTPYKTYyp  JaHHBIX  IIpH o .
WM MHOM 3aj]aud; HaBbIKaMU
19 | paspabotke ¥ HpOBEACHUH M
- Hoppix | AABaTh  TONHBIA  aHaM3
MaTemaTHaeckux Mozenei s | PE3Y/IPTATOB  PCINCHMA M
€CTECTBCHHBIX HayKax OLCHMBATb I'PAHUIBI ITPUME-
HUMOCTH BBIOPaHHOTO
MeToza
MIK-2.10 (40.001 A/025 | fimeer ueTkoe mHpeaCTaB- Bompoc Ha sx3amene
Tn.2) . HPOBeﬂeHP{e JIeHUE O BHIAX MaTeMaTH- 3-5,9, 12, 20,21, 27,
HaGiofieHui 1 MSMEPCHHI, | yecxpx Mopeneil, OCHOBaH- MOCTaHOBKA
COCTaBJICHUC HX OIIMCAaHUH U o
20 HBIX Ha YHCIEHHBbIX MeTonax, | Kontp. 1 (5§ cemecTp) | sK3aMeHaMOHHOM
(hopMyIHpPOBKa BBEIBOAOB MPHU -
NpoBeNeHHH  MccienoBanmit | © crocobax WX MOCTPOCHUIA, 3a/1a4u U
Maremarndyecknx mozeneii s | 0 MCTOIax — pealusallnu HMHTEpIpETalNA
€CTECTBEHHBIX HayKax MaTEeMaTHYCCKUX MOJICIICH peuicHuA
Bnaneer ocHOBHOW TepMmu-
HIIK-2.11 (40.001 A/02.5 | HOJlOTME ¥  TIOHSATHUHHBIM
Hp.2) JesTenbHOCTD, | ammapaTtoM MaTeMaTHYECKOM
HarpaBleHtas Ha PCHICHAC | (y3yky; OCHOBHBIMU aHAJIH-
3aja4  AHANUTHYCCKOTO Xa- | pouecin i v yyclleHHBIMA KonTtp.3 (5 cemectp)
pakTepa, HpEeAINoararolIiux Kontp 1-3 (6 cemectp),
21 | BelOOp u  MHOrooOpasue 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
peltenus 3anad, paspaborku | BOAHBIX; MCTONaMH U | cemectp)
HOBBIX marematndeckux | IPUEMaMH  IIOJIy9CHUA U
Mozenelf B €CTCCTBEHHBIX | CHCTEMAaTH3allid 3HAHMKH B
HayKax obnactu MaTEeMaTHIECKON
(bu3uKU
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CooTBeTcTBHE KOMIIETEHIM, POPMHUPYEMbIX NPU U3yYeHUH TUCUMUILIUHBI, H BU0B
3aHATHH

Bung! zaugstuit dopMbBI KOHTPOIIS
[Tepeuenn a p p

KOMITCTEHITHA i T1a6. Ip. KCP CPC

OIIK-1 + + + + |= Koutponbnas pabora;

— 3auer;

— Onpoc mo  pe3ynbTaTaMm
CaMOCTOSITENIHON PabOTHI;

— DOk3ameH

OIIK-3 + + + + |= Koutponbnas pabora;

— 3auer;

— Onpoc mo  pe3ynbTaTaM
CaMOCTOSITENIbHON PabOTHI;

— DOk3ameH

nK-2 + + + + |~ Ompoc mno  pe3yiabTaTam
CaMOCTOSITENIbHON PabOTHI;

— KontponbHas paboTa;

— DOk3ameH

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 (ITocTtaHoBka 3a1auy MaTeMaTU4eCKon (PU3UKH).

[TpumepHbIe 3a7aun KOHTPOJIBbHOI paboTsr Ne 1

Bapmuanr 2
ITocraBuTh KpacBylo 3a1auy:

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

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

, MOIYJIb YIIPYTOCTH — E (X )

Bapmuanr 2
ITocTaBuTh KpaeBylo 3a1auy:

BokoBas noBepxHocTh crepkus 0< x </ rtermonsonuposana. HawanpHas Temmeparypa
CTepXKHSl HyJeBas, OJUH KOHEIl TMOJAJEpPKUBAeTCd MpH HYJIEBOM Temmeparype, a JIpyrou
TEIION30aMpoBal U ¢ MomeHnTa ! = 0 nelicTByeT pacnpeieieHHbIi BHYTPEHHUM HCTOYHHUK
TEIJIa MOIIHOCTH g(X).

Bapuanr 3
ITocraBuTh KpacBylo 3a1a4y:
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bokoBass MOBEpPXHOCTb CTEPKHA TEIUIOW30JMPOBaHA, a Ha KOHLAX IPOMCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO CpeJamH, TemIeparypa KOTOpbIX u1 W u2. HadanbHas
TEeMIIepaTypa CTEPKHs HyJIeBast

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

EBmoxumoB A.A., TlaBnoBa A.B., Py6moB C.E. YpaBHeHUs1 MareMaTuueckol (U3HKH.
Metoauueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[TpumepHbIe 331291 KOHTPOJIBHOU padboTHI No 2

Bapuanr 1
1. IlpuBecTu K KAHOHUYECKOMY BUAY YPABHEHUS:
) 0 X 0 0, x<0
a) — —X— , x<0;
ox* oy’
0%u 0°%u 0°%u
2 2
X +6x -7 =0.
6) ax 2 Yy axay y ay 2

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

Bapuanr 2
1. TlpuBecTu K KAHOHUYECKOMY BUY YPABHEHUS:
0°u B 0°u 0
a) @ x? , x>0;
2 2u 0°u 1 0u

2. llpuBectu K mpocTeiiIeMy BUAY ypaBHEHUE:

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

Bapuanr 3
1. IlpuBecTu K KAHOHUYECKOMY BUAY YPABHEHUS:
, 0%u 0°u , 0°%u
a) X —+ 2 xy + y — = 0.
0x 0x0y dy

0%u 0°%u ou
- -2—+u =0.
ax2 yayZ ax u 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 Komwu v 3a1a4 Ha mOJynpsIMOM J1J11 BOJIHOBOTO YPaBHEHHS).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHueckol (HU3HKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 c1p.22.

[TpumepHbIe 3a1a91 KOHTPOJIBHOU paOboTHI Ne 3

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

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

TR |
’|’=0_x+1

[/ ] . . —_ -X
6) U, =u,, txsint, t>0, x|<00, u|t=0—3e , U

Pemmth HadaJIbHO-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) ul =9u" +x*+1t>, t>0,

x|<eo; uf_ = x?sin x, u,|_, =cos 2x.
PelnTh HauaabHO-TPaHUYHBIE 3a/1a4H:

n

a) Uy =l X>0, >0 4 (x0)=siny, u (x0)=1, u,(0.r)=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 penieHus CMELIAHHBIX 3ajad Jid ypaBHEHHI
TUTIEPOOTUIECKOTO U TTapabOIMIeCKOTO THIIOB).

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

[IpumepHBIe 3a1a41 KOHTPOJIBHOU padoThl Ned

Bapuanr 1
Pemmtes cMenianHbIe 3a1a4u:

a) Uy =361,,6>00<x<1 u(0,0)=0, u(l,t)=0 u(x,0)=5sin @0, u,(x,0)=0

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>00<x<1l u,(0,1)=0, u(l,f)=0

9

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

6) U, =u, tut>00<x<l u(0,t)=0, w(l,1)=0,u(x,0)=1.

Bapuanr 3
Pemmtes cMenianHbIe 3a1a49u:

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

6) U, =9u, +2u,t>0,0<x<l u(0,0)=0, u(l,r)=0,u(x,0)=1.

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

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

[IpumepHBbIe 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=
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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. Bocnonb3oBatbcsi cpeAcTBaMHM MaTEeMaTUYECKUX [MAKETOB JJIsi pELIeHUs 3aJadd U
BU3YaIH3al[UU PE3YIbTAaTOB.

Ha xpyrayio meMOpaHy, 3aKperyieHHYI0 IO Kparo, JIeHCTBYeT 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 JIJIsl pEUIeHUs 3aJadd U
BU3YaJIM3al[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: TEMIEpaTypbl, CUMTasi, 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 Ta0IMIIe
B BHJE MPHU3HAKOB C(HOPMHUPOBAHHOCTH KOMMETeHIMA. TpeboBanus (HOpMyIHPYIOTCS B
COOTBETCTBUU CO CTPYKTypoil, npuHsaToi B @I'OC BO: 3HaTh, yMETH, BIaJIETh.
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IIpuMepsI 32a4eTHBIX 3aJaHUH
Bapuant 1
1. IlocTaBUTBH KpacBylo 3a1ayy:

Vrpyruii cTepieHb MepeMEHHOTO CeYeHHS O (x), KOHIIbI KOTOPOTO YIIPYIO 3aKpEIICHbI
(k03 HULIMEHT yNpyroro 3akperuieHHs k), COBEpIIAeT CBOOOJHBIC Majble TMPOJOJIbHBIC

KOJIe0AHUS, BBI3BAHHbBIE 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 crepkus 0< x </ rteruonsonuposana. HawanbpHas Temmeparypa
CTEp>KHsSI HyJIeBas, OIWH KOHEIl TMOJACp>KUBACTCS MpU HYJIEBOM Temmeparype, a Apyrou
TerIon30IupoBan U ¢ momeHta ! = 0 geiicTByer pacmpeneseHHbI BHYTPCHHHN HCTOYHHK
TeTJa MOIIHOCTHU ¢(X).

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

2) ox*

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

Bapuanrt 3
1. TlocraBuTh KpaeBylo 3aaady:
bokoBasi MOBEpXHOCTb CTEp)KHA TEIUIOM30JMpPOBaHA, a Ha KOHLAX MPOHCXOAUT
KOHBEKTHBHBII TEIUIOOOMEH CO CcpeJamH, TemIeparypa KOTOpbIX u1 W u2. HadanbHas
TeMIlepaTypa CTEpPKHS HyJieBast
2. IlpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:

L2 62u+2 0%u N , 0°u
2) d0x° w 0x0dy Y dy°

n n n T |
6) iy, =Sty —2uy, +3u, +uy =0.

=0.

IIpumepHbIil epevYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. Tlonstne muddepeHnnanTbHOTO ypaBHEHHUS C YaCTHBIMH TPOU3BOAHBIMU. IlocTaHOBKA
3a1a4 MaTeMaTHuecKoi (pu3nuku. THUITBI KpaeBBIX YCIOBUH.

2. KoppekTHOCTh MOCTAHOBKH 3aj/1a4 MaTeMaTu4eckoi ¢husuku. [Ipumep Amamapa.

3. BbiBog ypaBHeHus kosneOGaHHs CTpyHBI. IIpuMepbl Ipyrux ypaBHEHHH MaTeMaTHYECKOM
bu3HuKH.

4. BbIBOJ ypaBHEHUS TEIUIONPOBOIHOCTH.

Br1BOZ ypaBHEHNI TMAPOJUHAMUKA U aKyCTHUKH.

6. Knaccuduxaumsa muHelHBIX IudQepeHaTbHbIX YpaBHEHHM BTOPOro TMOpsAIKa B
YACTHBIX MPOM3BOIHBIX (OOITHI CiTydaii).

b
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10.

11.
12.

13.
14.

15.

16.

17.
18.

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

32.

Knaccudukanusa muHelHbIX auddepeHnnaibHbIX YpaBHEHHM BTOPOTro MOPSAKA C IBYMS
HE3aBUCHMBIMH  II€PEMEHHBIMU.  XapaKTEpUCTUUYECKass IMOBEPXHOCTb.  [Ipumepsl
XapaKTEPUCTHK.

[IpuBenenne Kk KAHOHUYECKOMY BUAY AU(PepeHIINaTbHBIX YPaBHEHUI BTOPOTO MOPSIKA
C JABYMs HE3aBUCHUMBIMU IE€PEMEHHBIMHU (TUIEPOOIMYECKOTO THIMA, MapaboiInyecKoro
THUIIA, JJUIAIITUYECKOro TUMa). JIemma 0 XapakTepuCcTUKax

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

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

Pemenne kpaeBbIx 3a1a4 111 OTHOMEPHOTO BOJIHOBOI'O YPABHEHUS HA MOIYIPSAMOM.
Pemenune 3amaun Komm myig IBYyXMEpPHOTO M TPEXMEPHOIO BOJIHOBBIX YpPaBHEHHHU.
®opmyna [Tyaccona. ®u3n4eckuii CMBICH PEIICHHUS.

Pemenue 3agaun Komn a1 HEOTHOPOAHOTO BOJIHOBOI'O YPABHEHHSI.

EAMHCTBEHHOCTh M yCTOWYMBOCTh penieHus 3anadu Komwu uisi BOJIHOBOIO YpaBHEHUS
(TpeXMepHBIH cirydaid).

Meron @ypbe pelieHuss CMEIIAHHBIX 3a7ad JJid BOJHOBOIO ypaBHEHHUs (IS
OJHOPOJHBIX U HEOJHOPOAHBIX YPABHEHUW M I'PAHUYHBIX YCIOBUM). ENUHCTBEHHOCTH
peuieHusl.

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

Oyukmun beccensi. CoiicTBa Gpynkmmii beccens.

CwmemanHble 3aJa4d Il ypaBHEHMs TEIUIONPOBOAHOCTH. [IpuHumm makcumyma.
KoppeKkTHOCTh NOCTaHOBKM CMEIIAHHBIX 3a/1a4 I ypaBHEHHUS TEIIONPOBOAHOCTH.
[Ipumenenne wmertona @yppe K pEHICHUIO CMEMIAHHBIX 33Jad Uil ypaBHEHUs
TEIIONPOBOAHOCTH (OAHOPOJHOTO U HEOJHOPOIHOTO).

Pemenue 3amaun Ko s ypaBHeHuUs TerionpoBoaHoctu. Meroa ¢pynkiuii ['puHa.
Pemenue 3agaun o pacpocTpaHEHUH TEIUIA B TPEXMEPHOM IIPOCTPAHCTBE.

OCHOBHBIE TUIBI KpaeBBIX 3aJad I YPABHEHUW JJuIMNTHYEcCKoro tuma. [IpmHnmn
MaKCHUMyMa JUIs TapMOHUYecKux GyHKuuii. @opmynsl ['puna.

EAMHCTBEHHOCTD pElIeHHs KPaeBbIX 3a4a4 JUIsl YPAaBHEHHUU SJUTMITHYECKOTO THUIA.
Oyukuuu ['puna BHyTpeHHuX 3a1a4 Jupuxie u Helimana.

[Ipumenenune metona ¢yHKIMM ['puHa K pemieHWI0 KpaeBbIX 3aaad Uil ypaBHEHUU
JUIMNITUYECKOrO THIIA (PEIleHre BHYTPEHHEH 3aaaun Jlupuxiie 1 mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMOHUYECKUX (YHKIUN (PYHKIIUU, TAPMOHUICCKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O TOCIIEAOBATENILHOCTSAX TAPMOHUYECKUX (PYHKITHIN).
OOBEMHBIN ¥ TOBEPXHOCTHBIC TMTOTEHITUAIBI U UX CBOMCTRA.

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

[Ipumenenue wMetroma @Dypbe K PEHICHUIO KPaeBbIX 3aaad ISl YpaBHEHUU
JJUIMNITUYECKOrO TUIla (pelleHrue BHYTpeHHeH 3anaun Jupuxie 1 ypaBHeHus Jlariaca
B KpyTe)

WuterpansHoe npeobpasoBanue @ypbe (ompeneneHue, CBOWCTBA, IpUMep MPUMEHEHUS
npeoOpazoBanus Dyphe K pEHICHHUIO 3a/1a4 MaTEMaTHIECKON (DU3UKHN).

WuTerpanpable mpeoOpa3oBaHus Ha MONyHpsMoil (mpeobpasoBanue Jlammnaca, sin, cos-
npeoOpazoBanus Oypwe, mpeodpazoBaHue XaHKEIS).

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

IIpumepbl IK3aMEeHANIMOHHBIX 337124

Haiitn ¢dynkmuio u(x,f), ONMHMCHIBAIONIYIO MPOIECC MAaJBIX IOMEPEYHBIX KOJeOaHMIt
onHoponHoit ctpyHbl (0,/), 3akpemyieHHOM Ha KoOHLAX. HayanbHble CMeEIIEeHUs
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10.

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

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

Crpyna c 3akperuieHHbIME KoHmamu (0,7 koneOyieTcs TON JACWCTBHEM CHIIHI,
pacnpeieIeHHOM C TUIOTHOCTBIO f(x,f)=sint. HaliTu OTKIOHEHUA u(x,f) CTPYHBI, €CIU B
HayaJbHBII MOMEHT OTKJIOHEHHUS TOUEK CTPYHBI PaBHbI HYJIO, a HayaJlbHbIE CKOPOCTH
onuceiBatoTcst pyHknuer YAx)=x. (Cuiay HaTSHKEHUS U IUIOTHOCTh CTPYHBI CUHTATh
PaBHBIMU €UHHUIIE).

K opnopomnomy crepxhto (k=9, p=1) eauHMYHON UIMHBI TPUIIOKEHA CuUJIa,
pacnpeziesieHHass ¢ IUIOTHOCTBIO f(x,f)=xe”, pmeictByromas c¢ momenra (=0. Haiitu
OTKJIOHEHMS CTEpXKHA u(x,t), MpeAroaras, 4T0 HadaJbHbIE CKOPOCTH TOYEK CTEPIKHS
PaBHBI HYJIIO, @ HAYaJIbHBIE OTKJIOHEHHUSI OMMCHIBAIOTCA PyHKIMEH ¢Ax)=x. JIeBblil KOHELl
CTEpXHS KECTKO 3aKpeIUIeH, IMpaBblii — cBOOOJeH. [lnomans momepeyHoro ceueHus
CUMTATh PaBHOM 1.

Crepxenb (0,) coBepmiaeT Maible MPOAOJIbHBIE KoOJeOaHUS TOJ JCHCTBUEM
TFapMOHMYECKON CHJIBI, pacCIpelIeIeHHON 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, MpaBblii KOHEL CTEP>KHS
cBoOoeH. [Tnomaas monepeyHoro CeYeHus CANTATh paBHOM 1.

Haiitu QyHKIIMIO, TapMOHUYECKYIO B KpyTe, paguyca 4, IpUHUMAIOIIYIO0 Ha €ro TpaHuLe
3HaueHus u(x,y)=x>.
Halitu 3ak0oH BbIpaBHHUBAaHMS HA4daJlbHOM TEMIIEpaTyphbl U (x,O) =0 B OIHOPOJHOM

CTepHE MOCTOSIHHOTO ceueHus (P =9,k =36,c =4,S =1), neBblit KoHel KoToporo x =0

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

2x+1+4sin ().

Haiitu ycTraHOBUBILIMIACS TeMMEpaTypHbIA PEXKUM B MPSMOYTOJbHOM TIAacTUHE (
p=1,k=4,c=4) 6e3 BHYTPEHHUX HCTOUYHUKOB Tera, 0<x <277, 0<y <77, ecnmu Ha

OOKOBBIX TPaHMIIAX W BEPXHEM OCHOBAHWH IOJIJICP)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 €€ 3a3eMJEHBbl, 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 JIOOOH 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 ¥ KPUTEPHSIM HX OLICHUBAHHS
HaVMEHOBaHHE MTOPOTOBBIN 0a30BbIi | POABUHYTHIN
KOMIIETCHIINN OneHka

Y 1OBIETBOPUTEIBHO | Xopouo | OTnryHO

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
(byHnameHTaIbHbBIC

3HaHMS, MOJIyUYCHHbIC B

obsactu MaremMa-
THYECKMX ®  (WIN)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh HX MPH
aHaJM3e  IPEIMCTHOM
obactu

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

OTedecTBEHHBIN u
MEXyHAPOIHBINA OIBIT
B oOmacth Marema-
THYECKMX ®  (WIIN)
CCTCCTBEHHBIX HayK, H
HCIIOJIb30BaTh  MX
po¢eCCHOHATEHON
JIeSITEITBHOCTH

Ymemu: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcnons3oBaTh cymect-
BYIOILIME TUIIOBBIE pe-
LIEHUs U MIa0JOHBI IPH
aHaImn3e BXOJHBIX
JTAaHHBIX

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

HOIIK-1.8 (40.001
A/025  dp2  Tn)
JesaTenpHOCTD, Halpas-
JIEHHasT Ha pelleHHe
3a7a4  aHAJMTHYECKOTO
XapakTepa, Mpearnona-
ralolux  BEIOOp W
MHOTOOOpa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
HmIeHust 3afad, C HC-
HoNb30BaHueM (QyHIa-
MEHTAJILHBIX  3HAHMH,
MOJY4EHHbIX B 001acTH
MaTeMaTHIECKIX u
() €CTECTBEHHBIX

HayK

B
aHajm3a

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

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

Bradems: wmetomamu  pe-
IIeHHS CTAaHAAPTHBIX 32124
MaTeMaTHYECKOH (DHU3HKH,
ypaBHEHUI
MaTeMaTHIECKON (HYH3UKH.

Obyuarowuiicst nokazvleaem
HE JOCTaTOYHBIA YpPOBEHb
3HAaHUH  y4eOHOTO u
JIEKIIMOHHOTO ~MaTepHana,
HE B TIOJIHOM OO0BeMe
BIIQJICET TPAKTHYCCKUMHU
HaBBIKaAMH, YYBCTBYET
ce0s1 HEYyBEpEHHO TP aHa-
m3e ypaBHEHUI
MaTEeMaTHYECKOW (DU3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPUBJICKAIOTCS
HEeIOoCTaTOYHO 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 (M3MKH M CBS3U
MEK1y HIMU;

Ymems: BoiOpath U wHcC-
MONB30BaTh  MaTeMaTH4eC-
KHE METObI U KOMITBIOTEp-
HBIE TEXHOJIOTHH VIS pelie-
HUS CTaHAApTHBIX 3ajad
MaTeMaTH4eCKoH (HHU3UKH,

000CHOBATh TIOJyYCHHEIE
pe3yIbTaTHI.
Braoemwv: weromamm pe-

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

Obyyarowuiicss noxasvléaem
JIOCTATOYHBIN YpOBEHb
mpo(eCCHOHAIBHBIX  3HA-
HUH, HO JIOIyCKaeT HEKO-
TOpBbIE HETOYHOCTH M TOT-
permmHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  HMCIIONB3YIOTCS
MpeIMeTHBIE TEPMHUHBI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYHUTEIIbHBIC OIIUOKH.
Bomnpock, 3aJlaBaeMbIC
MperoaaBarejeM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyJHEHHH.

3Hamb: OCHOBHBIC TIOHS-
THS, KATETOPUH, IIPUHITAIIBI
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 PC3yJIbTaTaM

Kon u 00yYCHHS ¥ KPUTEPUSIM WX OICHUBAHMS
HanMEHOBaHKE IIOPOTOBBIN 0a30BbIH | MIPOJABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BIETBOPUTEIBHO Xopoiio 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
HCCIICI0BaHUM u
pa3paboToK,  METOIbI
MaTEMaTHYECKOTO
MOJCIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIESITEIbHOCTH
HOIIK-3.2 (40.001
A/02.5 3u.1) Lenn u
3a7aud  IPOBOJUMBIX
HCCIIeI0BaHUM u
pa3paboToK,  METOJbI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
pemieHus  3amad
obsactu
npodeccHOHANBHOI
JIEATENLHOCTH
HOIIK-3.3
A/02.5 3n.2)
OTedecTBEHHBIN u
MEKIYHAPOIHBIA OIBIT
B COOTBETCTBYIOLIEH
obsactu
HCCJICIOBAHMM, METOIbI
MaTEMaTHYECKOTO
MOJCIUPOBAHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIESITEIbHOCTH

Ymemu: HOIIK-3.5
(06.016 A/30.6 V.1)
AmnanusuposaTh
BXOJHBIC JTaHHEIE,
CHOCOOEH NPUMEHATHh U
MoIu(UIIPOBATH
MaTeMaTH4ecKHe
MOZENU [UIsl pelIeHHs
3a1a4 B oGactu
po¢eCCHOHATEHON
JeATeIbHOCTH
HOIIK-3.6
A/02.5
IIpumensTh
MPOBEICHUS
SKCIIEPUMEHTOB,
MaTeMaTHIecKoe  Mo-
JeTMpoBaHHE Ui pe-
[IeHHs 331a4 B 00JIacTH

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: HaBBIKAMU
WCTIONB30BaHMsl  IAaKETOB
NPUKIAAHBIX  HpOrpamMMm
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
UCIIONIb30BaHUSI  IIAKETOB
NPUKIAAHBIX ~ [pOrpaMMm
I pelleHus 3ama4
MaTeMaTHYeCcKOi (PU3UKH

JIN
B

Obyuarowuiicst nokazvleaem
JIOCTATOYHBIN YPOBEHD
mpo(eCCHOHABHBIX  3HA-
HUM, HO JIOTIyCKaeT HEKO-
TOpPBIC HETOYHOCTH M TIOT-
pemHOCTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IPaMOTHO  UCHOJB3YHOTCS
(hm3udecKkue TepMUHBI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYUTEIIHHBIC OIIUOKH.
Bomnpoch, 3a/laBaeMbIe
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
NPUKIAAHBIX ~ [pOrpaMM
Uil pelleHds  3a;ad
MaTeMaTHYeCcKO (HU3UKN

JIin-
B

Obyuarowuiics noxazvieaem
CHCTEMaTH3UPOBaHHEIE,
rIyOOKHe M TIOJHBIC
3HaHUs [0 BCEM paszzaeam
JUCIUTUIMHBI, & TaKXe M0
OCHOBHBIM BOIIpOCaM,
BBIXOJSIIIAM 32 TIPEJeITb
yueOHOM MIPOTPaMMBl,
Oe3ynpednoe BIIAJICHUE
UHCTPYMEHTapueM
yueOHOM JVCITUTUTAHEI,
ymenue ero 3¢dexTuBHO
UCIIOJIb30BaTh B
MOCTAHOBKE M  PELICHUU
3a1a4
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CooTBeTCcTBHE ypOBHCfI OCBOCHUSA KOMIICTCHIUHA MIIAHUPYCMBIM PC3yJIbTaTaM

Konn 00yYCHHS ¥ KPUTEPUSIM WX OICHUBAHMS
HanMEHOBaHKE IIOPOTOBBIN 0a30BbIH | MIPOJABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BIETBOPUTEIBHO Xopoiio OTangHO
po¢eCCHOHATEHON
ACATCIIBHOCTHU
Bnaoems: HOIIK-3.9

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

HOIIK-3.10  (40.001
A/02.5 Tn.2)
[IpoBenenne  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-
ralolmux  BEIOOp W
MHOTOOOpa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
IICHNA 3a/1a4 Ha OCHOBE
METOJI0B Mmarema-
THYECKOTO  MOJEIHPO-
BaHHs

ITK-2 Cnoco6en akr

HayKax

HBHO YYaCTBOBAaTh B UCCJICIOBAHUU HOBbLIX MATEMATUYCCKHUX MojeJieil B ecTeCTBEHHBIX

3name: UIIK-2.1
(06.016 A/30.6 3mu.3)
IIpenmerHas o6nacTh U
METOJIbI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
€CTECTBEHHBIX HayKax
HUIIK-2.2 (40.001
A/02.5 3u.1) Lenn u
3aJa4yl  HPOBOAUMBIX
HCCIIeJOBAaHUIA H
pa3paboToK B
CCTECTBEHHBIX HayKaxX
HUIIK-2.3 (40.001
A/02.5 3H.2)
OTeuyecTBEHHBII u
MEXlyHAPOIHBINA OIIBIT
B HCCIICI0OBAHUH
MaTeMaTHYECKHUX
MoJIenei
CCTECTBEHHBIX HayKaxX
HUIIK-2.4 (40.001
A/02.5 3u.4) Meroasl
MPOBENICHUS
SKCIEPHUMEHTOB
HaOJIIOACHHH,
00001ICHUS
00paboTKH

B

B

u

3Hamb: OCHOBHBIE TIOHSA-
TSI, KATETOPUH, TIPUHITHUITHL
U TEOPEeMBI  COOTBETCT-
BYIOIIIMX pa3leNioB  ypaB-
HEHUH MaTeMaTHYECKOU
¢bm3uKy;

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

Brademv: wmetomamm  pe-
IIeHHS CTAaHAAPTHBIX 327124
MaTeMaTHYECKOH (DHU3HKH,
aHanumza YpaBHEHU I
MaTeMaTHIeCKON (HH3UKH.

Obyuarowuticst nokazvleaem
HE JIOCTAaTOYHBIH YpOBEHb
3HAaHUH  y4eOHOTO u
JEKIIMOHHOTO ~ MaTepuara,

HE B IIOJJHOM 00OBeMe

3uams: OCHOBHBIC ITOHS-
THSI, KaTeropuH, MpPHUH-
LUIBI 1 TEOPEMBI COOTBET-
CTBYIOIIUX paznernnos
ypaBHCHUIA MaTeMaTH-
yecKoW (U3MKU U CBA3U
MEX1y HIMU;

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

000CHOBaTh  IOJTyYCHHBIC
pe3yIbTaTHI.
Braoems: wmeromamm pe-

MIEHUS CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (DHU3HKH,
B TOM YHCJI€ ITOBBILLICHHOM
CI