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1 IICJII/I H 3aJaY1 H3YYCHUA TUCHHUTIINHBI
1.1 lleab ocBOEHUST TUCHHUILIMHBI

JlaHHasi TUCHMIUIMHA CTaBUT CBOCH IENBbI0 M3ydeHUE (DyHIaMEHTAIBHBIX OCHOB TEOPHH
ypaBHEHUH MaTeMaTudecko (UMK B 00beMe, HEOOXOAMMOM i OOIIero pa3BUTUS U
OCBOCHHUS CMEXKHBIX ITUCIHIUINH (DU3MKO-MAaTEMaTHYECKOTO IUKJIa, OBJAJCHUE armapaToM
MaTeMaTH4eCKON (PU3MKHU M TIOJrOTOBKY K CO3HATEITLHOMY BOCIPHUSTHIO MPOLIECAYP MPUKIATHOTO
aHaM3a, OCBOCHHWE METOJOB NOCTPOCHHS MATEeMaTHYEeCKUX MOJEICeH Ha OCHOBE YpaBHEHHMA
MaTeMaTH4eckor ¢u3uku. Llenn MuCHMIUTMHBI COOTBETCTBYIOT (DOPMHPYEMBIM KOMIICTCHIIUSM
OIIK-1, OIIK-3, TIK-2.

1.2 3agaun qUCHMIIIMHBI

OcHOBHBIE 32/1a4M TUCIUTUINHBL:

— YCBOEHHE OCHOBHBIX HJEH, MOHATHHI M ()aKTOB ypaBHEHHUH MaTeMaTH4YeCKOW (U3UKH,
HEOOXOIMMBIX JJISl PELIEHUS] TEOPETUUYECKUX U MIPUKIIAIHBIX 3a/1a4 IPUMEHEHUS AUCIUILINHBL;

— (hopmupoBaHUE HABBIKOB (DOPMYITHPOBATH M pelIaTh 3a7a4d MaTEMaTUYECKON (PU3HKH,
CO3/aBaTh U UCIOJIb30BATh MaTEMaTUYECKUE MOJIEH MPOIIECCOB U 0OBEKTOB;

— pacuiMpeHrne M yriayOJleHHe TEeOpeTHUYeCKUX 3HaHUM U pa3BUTHE JIOTUYECKOTO
MBIIILJIEHHS; TOJbEM OOIIEro YpOBHS MaTeMaTUYECKON KYIbTYpbI;

— (opMHUpOBaHNE TBOPUYECKOTO MOJX0/1a K U3YUEHHUIO (PU3NUECKHUX MPOIECCOB.

1.3 MecTo TMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JuctunnuHa «YpaBHEHUS MaTreMaTHuecko (u3mkm» oTHocuTcs K «OOs3aTenpHas
yacTh» biioka 1 «/lucuurmmmabl (Moaynn)» y4eOHOTO TIIaHa.

MecTo Kypca B MOJrOTOBKE BBIITYCKHHKA OMPENENSIETCS BBIIAIOUICICS POJIBI0O METOAOB U
uJel ypaBHEHUN MareMaThyeckou (pu3uku B (POPMHUPOBAHHMH CHCIHAINCTA IO 000U oOmacTu
3HAHUM, CEPbE3HO MCHOJIB3YIOLIEH MaTEMATUKY; KPOME TOTO, MHOTHE AUCKPETHbIE, "KOHEUYHbIE"
MOJENH, 3aJayd U alTOPUTMbI, XapaKTepHbIE Uil JAHHOW CHENUAIbHOCTH, HWMEIOT CBOUM
HMCTOYHUKOM, MPOOOpa3oM WM MpelNeibHBIM CIydaeM Ty WIA HHYI0 OeCKOHEYHOMEPHYIO
CUTYAIUIO, a TOTOMY TPeOYIOT CBOOOIHOTO BIIAJICHUS UACIMHU U MOAX0IaMU, BbIpaOOTaHHBIMHU B
MareMmatudecko  ¢usuke. JlaHHBII Kypc HamboJiee TECHO CBsi3aH C  TEOpHeH
muddepeHInanbHbIX YPaBHEHHM, IOCKOJbKY OOJBIIMHCTBO YpPaBHEHUH MaTeMaTHYeCKOH
(GUBUKH  CBOJATCS TEM WM HWHBIM CIHOCOOOM K OOBIKHOBEHHBIM Ju(depeHIIUaTbHBIM
YpaBHEHUSM.

Heob6xomuMbiM TpeGoBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHHUSM U OMBITY ACSITEILHOCTH
oOyuaromierocss Mpu OCBOSHUH JTaHHOW IUCIUILIUHBI, TPHOOPETEHHBIM B pe3yJIbTaTe U3y4eHUs
MPEIIIECTBYIONUX JAUCHUUIUINH, SBISIETCS OCBOCHHS KypCOB MaTEeMaTHYeCKOro aHailu3a,
anreOppl W aHAJIUTUYECKON reoMeTpun U Ju(QepeHIuanbHbIX ypaBHEHUH, B o00beMme,
MPEeyCMOTPEHHOM JJIsSi COOTBETCTBYIOIIEIO HAIIPABIICHUSI.

1.4 TlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHMsl 1O HCLHMILIMHE,
COOTHECEHHBIX C INIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOM MPOIrPaMMBbI
[Iporpamma ompenenser oOmuiA 00beM 3HAHWM, MO3BOJIAIOUIMNA CHOPMUPOBATH Yy

CTYACHTa HLCJIOCTHOC MPCACTABIICHUC 00 OCHOBHBIX MOAEIAX W METOoJaX MaTeMaTHYECKOU
(I)I/ISI/IKI/I, O6CCHC‘{I/IB8.IOH_II/IX H_II/IpOKI/Iﬁ CIICKTp HUX HpI/IMeHeHI/II\/’I. Bwmecrte ¢ TEM, U3JIOKCHHUC pAla
pa3aciioB Kypca HEH30eKHO HNMECT, B OCHOBHOM, I/IH(I)OpMaI_[I/IOHHBII\/'I XapakTep. B pe3yiIbTaTe
HU3YUCHUA JUCHUIIINHDBI CTYACHT JOJI?KCH

— 3HAaTb 3HAYCHHUC OCHOBHLIX TCOPEM TCOPUHU ypaBHCHI/Iﬁ MaTeMaTH4eCKOM (I)I/I3I/IKI/I
(TeOpeMLI CyHI€CTBOBaHUA MW CAWMHCTBCHHOCTU PCIICHHUA 3alav Komu oCHOBHEIX THIIOB,
Ha4YaJIbHO-KPACBbIX 3a/la4 OCHOBHBIX THUIIOB, TCOPECMBI O HCHpCpBIBHOﬁ 3aBUCUMOCTH PCHICHUA



3agay Komm OT HayanpHBIX JaHHBIX M TAapaMeTPOB), MPEACTABIATh CHENU(UKY 3a1ad
pemaemMbIX ¢ TOMOIIBIO YpaBHEHUI MaTeMaTHYeCKON (PH3UKH;

— YMEeThb HaxOJHWThb pELICHHs: OOUIMe Ui OCHOBHBIX THIOB aupdepeHnnanbHbIx
YPaBHEHUH C YaCTHBIMU IIPOU3BOAHBIMU BTOpPOro Iopsaka, 3axad Komm i ypaBHEHHM
napaboIMYECKOr0 M THUNEPOOTMYECKOT0 THIIOB, HAYAIBHO-KPACBBIX 3a7ad Uil ypaBHEHHM
napaboIMYECKOr0 M TUNEPOOTMYECKOTO TUIIOB B OTPAHWYECHHBIX OONACTSAX, BHENIHUX W
BHYTPEHHMX KpaeBbIX 3a7ad 1 YPAaBHCHUM DIUIMOTUYECKOTO THIA, YMETh JOKa3bIBaTh
M3y4aeMbIE TEOPEMBI;

— BIIAJICTh OCHOBHBIMM METOJIaMH PEILICHUs HAYaJIbHBIX U KPAeBbIX 3aJa4 I YPaBHCHUU
MaTeMaTH4YeCKON (PU3UKH U OBITh CIOCOOHBIM MEPEBECTH KOHKPETHYIO NMPUKIANHYIO 3a/1a4y Ha
s3bIK AU epeHIMalbHbIX YpaBHEHUH C YaCTHBIMM MPOW3BOJHBIMU WM HMHTErPajbHBIX
YPAaBHEHUU U OIIPEAEIUTD ITyTH €€ PELICHUS.

TpebGoBaHMsI K yPOBHIO OCBOEHHS COJEp KaHMs Kypca ONPEAENsiOTCs BbIIIECKa3aHHbIM,
coJlep’KaHHE Kypca JOJDKHO OBITh YCBOEHO HACTOJIBKO TIJIyOOKO M OCHOBATEIbHO, YTOOBI
o0ecreunTh MOTPEOHOCTH CMEXHBIX KypCOB, a TakXKe aKTHMBHOE BJaJEHHE METOJaMHU
MaTeMaTH4eCKONH (U3UKH, KOTOpPble MOTYT BCTPETUTHCS B JAlbHEWIEH MpakTHUYecKoi padore
BBIITYCKHUKA.

N3yuenne nanHOW ydeOHOW IUCIUIUIMHBI HAMNPABICHO Ha OBJAJACHHE OOYYaroIIMMCS
CJIEIYIOIIMMH KOMIIETEHIUSAMH:

OIIK-1 Crnocol0eH npuMeHSITb (PyHIaMeHTAJIbHble 3HAHMS, IOJYy4YeHHble B 00J1aCTH
MaTeMaTH4YeCKMX M (MJIM) eCTEeCTBEHHBbIX HAayK, M HCHO0Jb30BAaTh HX B
npodeccuoHAIbLHOM 1eATeILHOCTH

3uarep HOIIK-1.1 (06.016 A/30.6 3n.3) CnocobeH mpuUMEHATH  (QyHIAMCHTAIbHBIC
3HAHMUSI, TIOJyYeHHbIE B 00JIACTH MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HayK, U
WCIOJIb30BaTh UX MPHU aHAJIM3€E MPEeIMETHOM 001acTH
NOIIK-1.2 (40.001 A/02.5 3u.2) OTeUeCTBCHHBIH M MEXIyHAPOIHBIH OIBITB B
obnacTu MaTeMaTHYeCKUX U (WJIM) €CTeCTBEHHBIX HAyK, U HCIOJb30BaTh HX B
npodeccuoHaAIbHON 1eATEIbHOCTH

VYmer» HOIIK-1.4 (06.016 A/30.6 VY.1) Hcmonb30BaTh CYHICCTBYIOIIHME THTIOBBIE
peleHus 1 MalIOHBI TIPU aHAIM3€ BXOTHBIX JAHHBIX

Baagers HOIIK-1.7 (40.001 A/02.5 Tna.2) IlpoBemenue HAOMIOACHUNA W H3MEPEHHIA,
COCTaBJICHUE UX ONMCAHUHN 1 (HOPMYITUPOBKA BHIBOJIOB
NOIIK-1.8 (40.001 A/02.5 [p.2 Txa.) [JesTenbHOCTb, HaNpaBieHHAs Ha peEIleHUE
3aa4 aHAJMTHYECKOTO XapakTepa, MPeIIoJiaraliiux BbIOOp W MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEUICHMS 3a/ia4, C WCIOJIb30BaHUEM (yHIAMEHTaIbHBIX
3HaHUH, MOJYYCHHBIX B 00JIACTH MATEMaTHUECKUX U (MJIH) €CTECTBECHHBIX HAYK

OIIK-3 CrnocofeH npuMeHSITh M MOAMPUIMPOBATH MaTeMaTH4YeCKHe MOAeJH A
pelieHns 3aAa4 B 00J1aCTH NPO(ecCHOHAILHOM e TeJIbHOCTH

3uate HOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amayv MPOBOJUMBIX HCCIETOBAHUM U
pa3paboToK, METOJBI MAaTeMAaTUYECKOTO MOJEIHPOBAHHS Ui pEIIeHHs 3aaad B
obnactu npodeccuoHaNbHOM 1eSTeNbHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) llenn u 3aga4u MPOBOJUMBIX HCCIIETOBAHUN U
pa3paboTOK, METOJBI MAaTeMAaTUYECKOTO MOJEIHPOBAHUS Ui pEIIeHHs 3a1ad B
obnactu npodeccnoHaNbHOM 1eSATEeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH M MEXKIYyHAPOIHBIH OTBIT B
COOTBETCTBYIOIIEH 00JacCTH UCCIIEOBaHMA, METOABI MaTeMAaTUYECKOTO



MOJICTUPOBAaHUS Il pEUIeHHs 3agad B oOjactu  mpodecCHOHANbHOM
JEeSITEIbHOCTH

Ymers MOIIK-3.5 (06.016 A/30.6 V.1) AHnanu3upoBaTh BXOJHBIC IaHHBIC, CIOCOOCH

OPUMEHATh U MOAUGHUIMPOBATh MAaTEMATHYCCKUE MOJEIH Ul PELICHUS 3a/1a4 B
obnactu nmpodecCHoOHALHON IeATEITPHOCTH

HOIIK-3.6  (40.001 A/02.5 V.3) [IlpuMeHate METOJBI  IPOBEICHUS
IKCIIEPUMEHTOB, MaTEMaTHYECKOE MOJICIIMPOBAHUE JUIS PELICHUS 33/1a4 B 00JaCTH
podecCHOHABHON IEeATEITFHOCTH

Baagers MOIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeneHue SKCIEPUMEHTOB C HCIOJIB30BAHUEM

METOJIOB MaTEeMAaTUYECKOTO MOJETHPOBAHHUS B COOTBETCTBUU C YCTaHOBJIIEHHBIMHU
MTOJTHOMOYHSIMHU

HOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HAOMIOACHUH W H3MEPEHU,
COCTaBJICHWE WX ONHCAaHUH © (OPMYIMPOBKA BBIBOJIOB, C TNPUMEHEHUEM
MaTEMaTHYECKUX MOJIEIEH

HOITIK-3.11 (40.001 A/02.5 [dp.2 Tx.) JlesTenbHOCTD, HapaBJICHHAS Ha pEIICHUE
3aad aHAJMTHYECKOTO XapakTepa, IMpeanoJiaraloiinx BbIOOp W MHOTOoOpasue
aKTyaJbHBIX CIOCOOOB pEIICHUs 3a7ad Ha OCHOBE METOJIOB MaTeMaTHYECKOTO
MO/ICTTUPOBAHUS

IIK-2 CnocoGeH AaKTMBHO Y4YacTBOBAaTh B HMCCJI€I0BAHHM HOBBIX MAaTeMAaTHYeCKHX

Mo/eJIed B eCTeCTBEHHbIX HayKax

3unarp UIIK-2.1 (06.016 A/30.6 3n.3) IlpenmerHas 00yiacTb U METOABl MAaTEMATHYECKOTO

MOJICITUPOBAHUS B €CTECCTBCHHBIX HayKaX

HIIK-2.2 (40.001 A/02.5 3n.1) llenn u 3agauv MPOBOJAMMBIX HCCICIOBAHUN M
pa3paboOTOK B €CTECTBEHHBIX HayKax

HIIK-2.3 (40.001 A/02.5 3u.2) OTeueCTBEHHBIH W MEXIyHAPOIHBIH OIBIT B
HCCIICIOBAHUU MaTEMaTHYCCKUX MOJICIICH B €CTECTBEHHBIX HAayKax

NIIK-2.4 (40.001 A/02.5 3u.4) Meroasl MPOBEIACHUS OKCIEPUMEHTOB U
HaOMoAeHUH, 00001eHNsS U 00paboTkM MH(POPMAIUM B KMCCICIOBAHWHA HOBBIX
MaTeMaTHYEeCKHX MOJICIICH B €CTECTBEHHBIX HayKax

Ymerp UIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOJHBIC JaHHBIC MPU TPOBEICHUU

I/ICCJ'IC,Z[OBaHI/II\/'I MaTEeMaTU4YCCKUX MO,Z[CJ'ICI71 B €CTCCTBCHHBIX HayKax

Baagerr WIIK-2.8 (06.001 D/03.06 Tn.2) IIpoekTHpoBaHHE CTPYKTYp JMAaHHBIX [PH

BUJIOB

pa3paboTKe M NPOBEJCHUU HCCIEIOBAaHMHA HOBBIX MAaTEMAaTHYECKHX MOJENCH B
€CTECTBEHHBIX HayKax

NIIK-2.10 (40.001 A/02.5 Tna.2) IlpoBemeHue HaOMIOACHWA M H3MEPEHUN,
COCTAaBIICHHE WX ONHCAaHMH U (QOPMYIUPOBKA BBIBOJOB NPU MPOBEICHUU
UCCIIeIOBaHUI MaTeMaTHYECKUX MOJIeIel B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 [dp.2 Tna.) [esarenbHOCTh, HalpaBieHHAs Ha peLICHHE
3aJa4 aHAJIUTHYECKOTO XapakTepa, IMpeanoJiaraliiux BbIOOp W MHOrooopasue
aKTyaJbHbIX CHOCOOOB pEIIeHHs 3ajad, pa3pabOTKH HOBBIX MaTeMaTHYECKUX
MojieNiel B €CTeCTBEHHBIX HayKaX

YTBCPIKACHHBIM y‘IC6HBIM IIJIAHOM.

PC3YJ'ILT3.TLI OGy‘ICHI/I}I o AUCHUININHE OJOCTUTANOTCA B paMKaX OCYHICCTBJIICHUS BCCX
KOHTAaKTHOM M  CaMOCTOSTEIbHOM pa6OTI>I 06yqaroumxca B COOTBCTCTBHU

C



KOZ[ 1 HAMMCHOBAHUEC MHANKATOPA

P€3yJ'H)TaTI)I 06yq€HI/I$I 10 JUCIUILIIMHE

OIIK-1 CnocobeH nmpuMeHsTh PyHIaMEHTAIbHBIC 3HAHUS, IOTYYCHHBIE B 001acTH
MaTeMaTUYeCKHUX M (MJIM) ECTECTBEHHBIX HAYK, M UCIIOJIb30BaTh UX B MPO(HECCUOHATLHOM
JESITCIILHOCTH

HNOIK-1.1 (06.016 A/30.6 3u.3) Crocobex
NPUMEHATH (YyHIaMEHTaJIbHbIC 3HAHHS, TOJIyYCHHBIC B
00J1aCTH MareMaTHYeCcKuX W ECTECTBEHHBIX HayK, H
UCIIONB30BaTh MX IIPH QaHATIN3E NIPEIMETHOH 00IacTH

HOIIK-1.2 (40.001 A/02.5 3H.2) OredecTBeHHBIH U
MEXKIyHAPOIHBIN ONBIT B B O0JACTH MaTeMaTHYECKUX

U (WIM) eCTECTBEHHBIX HAyK, W HCIIONB30BaTh UX B
IpoheCCHOHANBHOM AeSTeTBHOCTH

HOIIK-1.4 (06.016 A/30.6 V.1) MHcnonb3oBaTh
CYIIECTBYIOIIME TUIIOBBIC PELICHHS U IIAOIOHBI IPH
aHaJIN3e BXOHBIX TAHHBIX

HWOIIK-1.7 (40.001 AJ/025 Tn2) IlIpoBenenue
HAOJIOICHUI W U3MEPEHHH, COCTABJICHIE UX ONMMCAHUI
1 (HOpMYJIHPOBKA BHIBOJIOB

HOIIK-1.8 (40.001 A/02.5 Mp.2) lesrenbHOCTb,
HampaBlcHHAs Ha pEeIICHHE 3ajau aHATUTHYECKOrO
Xapakrepa, Ipeoiaralliiux BEI0Op 1 MHOrooOpasue
aKTyaJbHBIX ~ CHOCOOOB  pemieHWs  3amad, ¢
HCIIOb30BaHUEM (byHIaMEeHTaTBHBIX 3HAHUH,
MONY4EHHBIX B OOJIACTH MareMaTH4ecKuX W (WIn)
€CTECTBEHHBIX HAyK

3HaeT: OCHOBHBIE 3a/la4M, YPAaBHEHUS U METO]Ib
MaTeMaTH4ecKol (U3UKH; (U3NYECKUH CMBICI
OCHOBHBIX MOHATUH U (PAKTOB MaTeMaTU4YECKON
¢u3uKy 1 chepbl UX MPUMEHEHHS

YMeer: KOpPpPEKTHO MOCTaBUTh 3aJadyy U
OTIPENICTTUTh KPACBbI€ YCIOBUS;, aHAIUTHUYECKH WU
YUCJICHHO peuarb OCHOBHBIC 3aJa4ynu

MaTeMaTH4ecKONM (PU3UKH U KOPPEKTHO
WHTEPIPETUPOBATH MTOJYYCHHBIC PE3YIIBTATHI.

Baapeer: OCHOBHOM  TEPMMHOJIOTHEN "
MMOHATHUAHBIM arraparom MaTeMaTH4YeCKOM
(1)I/ISI/IKI/I; OCHOBHBIMHU AHAJIMTUYCCKUMU n

YUCJIIEHHBIMU METOJIAMU PEIICHUs YPABHEHUN B
YaCTHBIX TPOU3BOJHBIX

OIIK-3 CriocoOeH mpuMEeHSTh U MOTU(DHUITIPOBATE MATEMATHICCKUE MOJICIH JTS PEIICHUS
3a/1a4 B 00J1aCcTH TPOPECCHOHAIBHON e TETLHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amauu
MPOBOAMMBIX HCCIENOBAHUH M Pa3paboTOK, METOIbI
MAaTeMaTH-4eCKOro MOJICIHPOBAHHS ISl PELICHUS
3a/1a4 B 0071aCTH PO eCCHOHAIBHON IesTeIbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3amauu
MPOBOAMMBIX HCCIENOBAHUH M Pa3paboTOK, METOIbI
MaTeMaTHYeCKOr0 MOZASIMPOBAHMS IS PELICHHUS 3314
B 0071acTH MPOdECCHOHATBLHOM ASSITENBHOCTH
HOIIK-3.3 (40.001 A/02.5 3H.2) OteyecTBeHHBINH u
MEXXIyHapOIHBII OIBIT B COOTBETCTBYIOLIEH 00JacTH
HCCIIeIOBaHMH, METO/IBI MAaTeMaTHYecKoro
MOJCIUPOBAHKs UL pPeLIeHHs 3agad B  00JacTH

npoheCCHOHAIBHON A TEIBHOCTH
HOIIK-3.5 (06.016 A/30.6 VY.1) AHanu3upoBaTh

BXOJHBIC  JIaHHblE, CHOCOOEH  IPUMEHATH U
MOZM(UIMPOBATH MAaTeMaTHYEeCKUE MOAENH UL
peuieHust 3agad B 00jacTH  mpodeccuOoHaTbHON
JeSATENbHOCTH

HOIIK-3.6 (40.001 A/02.5 V.3) IIpuMeHSATh METOMBI
MIPOBEACHUSI SKCIIEPUMEHTOB, MAaTEMaTH4eCKOe MO—
JEeIUpoBaHUE M pelleHus 3ajad B oOmactu
podeCCHOHANIBLHOM e TeNb—HOCTH

HOIIK-3.9 (40.001 A/02.5 Ta.1) IlpoBenenue
SKCIIEPUMEHTOB € HCIOJIB30BAHUEM  METOJOB
MaTEeMaTHYECKOTO MOJIEITUPOBAHUSI B COOTBETCTBHU C
YCTaHOBJIEHHBIMU MOJTHOMOYHAMH

HOIIK-3.10 (40.001 A/02.5 Ta.2) IlpoBexeHue
HAOIOICHUH U U3MEPEHUH, COCTaBIICHHE UX OMMCAHUKI
u  (OpMyIMpOBKAa  BBIBOJOB, C  INPUMEHEHHEM
MaTeMaTUYECKUX MOZEIIEeH

HOIIK-3.11 (40.001 A/02.5 [Ip.2) [lesATensHOCTS,
HalpaBJIeHHAs Ha pellleHue 3a1ad aHATUTHIECKOr 0
XapakTepa, IpeanoNaralonrx BEI0Op 1 MHOrooopasme
aKTYaJbHBIX CIIOCOOO0B PEIISHHMs 3a4a1d Ha OCHOBE
METOJIOB MATEMaTHIECKOTO MOJICITHPOBAHUS

3Haer: MaTeMaTU4YECKue bopMyTUPOBKHU
OCHOBHBIX MIOHSTUHI u YTBEPKICHUI;
MaTeMaTHYeCKUe MOJAETH OCHOBHBIX MPUIIOKEHUMN
TEOPUH nuddepeHnnaTbHBIX YpaBHCHHI;
OCHOBHBIE METO/IbI pelieHus 3aja4
MaTeMaTH4eCKOn buzuky; OCHOBHbBIE
MPUKIAHbIE MAKEThl, UCHOJIb3yEeMbIE IS
pellieHrs ypaBHEHUI B YaCTHBIX MPOU3BOIHBIX.

YMeeT: cTpouTh MpOCTEHIINE MaTeMaTUYecKHe
MOJIETTM CTaHAAPTHBIX (PU3HUYECKUX IPOLIECCOB;
NepeBecTy 3a/avy Ha s3bIK JuddepeHInaIbHbIX
YpaBHEHUH C  YaCTHBIMU  IPOU3BOTHBIMU;
HAXOJWTh PeUIeHUs: 00Iue Ui OCHOBHBIX TUIIOB
muddepeHnanbHbIX  ypaBHEHUH C YacTHBIMU
MPOU3BOJHBIMU BTOPOTO TMOPSAKA; BHIOMpATh
METOJbl ~ pEUIeHUs  MOCTAaBICHHOW  3a/JayM;
COJIep’KaTeIbHO WHTEPIPETUPOBATH PE3YIbTATHI;
UCIIOJIb30BATh JJIEKTPOHHBIE TEMAaTUYECKHE
pecypcesl Ui yrayOsieHUsl 3HaHUM 1Mo u3ydaeMoi
TUCITUTLINHE

Buaseer: HaBbIKaMM  peIIEHUS  337a4d U
UHTEpHpeTallud  pe3yiabTaToB B  TepMHUHaX
OPUKIAHON 00JIacTH; Hay4YHO-METOJIUYECKUM
anmnapaToMm TEOPHH T depeHInanbHbIX
yYpaBHEHHUIA; HaBBIKAMHU JI0Ka3aTenbCcTBa
OCHOBHBIX YTBEPXACHUN; HaBBIKAMH MOCTPOCHUS
IPOCTENIINX MaTEMaTHYECKUX Mozenen
du3nueckux IIPOLIECCOB; METO1aMu

UCCIIeIOBaHMsI MoJiene (U3MUECKUX MPOIECCOB,;

6




KOZ[ 1 HAMMCHOBAHUEC MHANKATOPA

P€3yJ'H)TaTI)I 06yq€HI/IH 10 JUCIUILIIMHE

HaBBIKAMHU HCIOJIH30BAHUS MAKETOB MPUKIIAJIHBIX
nporpaMM JJIsi pelieHHs 3aad MaTeMaTHUeCKOn
bu3uKu

IK-2 Crioco0eH aKTHBHO y4aCTBOBATh B HCCIICIOBAHUN HOBBIX MaTEMATUICCKUX MOJICIICH B
€CTECTBEHHBIX HayKax

HIIK-2.1 (06.016 A/30.6 3u.3) IIpenmerHas
obnactb u METOJIbI MaTeMaTHIECKOro
MOJICITUPOBAHUSI B €CTECTBEHHBIX HayKax
HIIK-2.2 (40.001 A/02.5 3n.1) Llenu un 3aga4n
MPOBOJIMMBIX HCCIENOBAaHUN W Pa3paboOTOK B
€CTECTBEHHBIX HAayKax

HIIK-2.3 (40.001 A/02.5 3H.2) OtedecTBeHHbII
U MEKIYyHAPOI—HBIH OMBIT B HCCICIOBAHUH
MaTe—MaTHYeCKHX Mojeieldl B eCTeCT—BEHHBIX
HayKax

HUIIK-2.4 (40.001 AJ02.5 3u4) Meroms
MPOBEICHUS] JKCIIEPU—MEHTOB U HaOIIOCHHH,
0000—1eHnss W 00pabOTKM HHpOpPMaUU B
HCCJIeaA0BaHUNU HOBBIX MaTe—MaTHYCCKUX
MOJIEIIEN B €CTECT—BEHHBIX HAyKax

UIIK-2.6 (06.016 A/30.6 Y.1) AnamusupoBaTh
BXOJHBIC JaHHBbIC npu MpOBE-ACHU N
UCCIICIOBAaHUH MAaTeMaTHYECKUX Mojened B
€CTCCTBCHHBIX HayKax

HIIK-2.8 (06.001 D/03.06 Tn.2)
IlpoekTpoBaHHe  CTPYKTYp  JAHHBIX  IpH
pa3paboTKe U MPOBEICHUH HCCICAOBAHUH HOBBIX
MaTEeMAaTHYCCKUX MOJEICH B  ECTECTBCHHBIX
HayKax

HIIK-2.10 (40.001 A/02.5 Tn.2) Ilposemenue
HAONIONCHU M W3Me—PEHHH, COCTaBJICHHE HX
onucaHuii ¥ (HOPMYIHPOBKA BBIBOAOB IIPH
NPOBEACHUHN HCCIENOBAHUN MaTe—MaTHIECKUX
MoJIeTIeii B €CTeCT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [dp.2) [esrenbHOCTb,
HaIpaBJICHHAs Ha perueHme 3amad
AHAJTUTHYECKOr0 XapakTepa, IPeANoIararnmx
BBIOOp M MHOro0o0pasue aKTyalbHbIX CIOCOOOB
pelieHuss 3agad, pa3pabOTKH HOBBIX MaTeMa—
THYECKUX MOJEICH B €CTECTBEHHBIX HAYKaX

3HaeT: METO/AbI YHMCIIEHHOTO aHajlu3a, HMETh
YETKOE IPE/ICTAaBICHUE O BHJIaX MaTeMaTHYECKUX
MoO/ieJIeil, OCHOBaHHBIX Ha YHUCIEHHBIX METOJAX, O
crocobax MX MOCTPOEHUM, O YUCIEHHBIX METO/IaX
peanu3anuy MaTeMAaTHYEeCKUX MOJEIEH; METOIbI
U crocoObl Moucka HeoOXoAuMol HHdopmaiuy,
MaTeMaTUYeCKHEe pecypchl OWUONMOTEK W CeTH
WHTepHeT o Mero1aM MaTeMaTHUeCKON (QU3UKHU.

Ymeer: pa3pabaTbiBaTh aIrOPUTM MPUMEHSEMOTO
METOJa PpELICHMs; NPUMEHATh HA MPAKTHKE

METO/Ibl YUCJICHHOTO aHallu3a; peajnu30BaTh
YUCJIEHHBIM QJITOPUTM MPOTPAMMHO C IOMOIIBIO
HHCTPYMCHTAJIBHBIX CPCACTB W IMPUKIAJHBIX
Imporpamm; AHAJIN3UPOBATh IMMOJIY4YCHHBIC
pe3yNbTaThl; MOJTH30BATHCS CIIPaBOYHOM
MaTeMaTU4eCKOn JIUTEPATYypOil o

MaTeMaTH4ecKON (pU3MKe M COOTBETCTBYIOUIUMU
pecypcamu cetu HTepHET

Baapeer: YMEHHEM CaMOCTOSITENIEHO
OCYILIECTBIISITh BBIOOP METOOUKU pEHICHUS |
MOCTPOEHUS AJITOPUTMA TOW WM HMHOW 3a/1ayu;
HaBbIKAMU JaBaTh IOJIHBIM aHaIu3 pPe3yJbTaToOB
pellleHrs W OLICHMBATh I'PAHULIBI PUMEHUMOCTHU
BBIOPAHHOTO METOJa; OCHOBHOM TEpMHUHOJIOTHEN
U TOHSATUMHBIM anmapaToM MaTeMaTH4eCKOu
GU3MKK;  OCHOBHBIMH  AHAJUTHYECKUMHU U
YHCIIEHHBIMH METOJAaMM PEIICHUsS ypaBHEHUU B
YACTHBIX MPOM3BOJHBIX; METOJAaMH M IpHUEeMaMu
MOJIy4YEHUS] U CUCTeMAaTU3alluy 3HaHu# B o0nacTu
MaTeMaTH4eCKON (PU3UKH

[Iporecc ocBOCHUS AUCIUILUIMHBI «YPaBHCHHSI MaTeMaTHUYeCKOW (DU3UKM» HAIpaBJICH Ha
MOJIyueHus: HeoO0XoauMoro ooObeMa 3HaHMM, oTBevaromux TpeboBanusm OI'OC BO wu
oOecreunBarOMINX  yCHEIIHOE BeJACHHE OakamaBpoM TMPOM3BOJACTBEHHONW H  Hay4yHO-
HCCIIEIOBATENIbCKON  JIEATENbHOCTH, BJIAaJIEHHE METOAUKONW (OPMYIHPOBAHUS U PELICHHS
MPUKIAIHBIX 3a7a4, a TakkKe Ha BBIPa0OTKY yMEHHMH MPUMEHSATh Ha MPAKTUKE METOIbI
MIPUKIIATHON MaTeMaTUKU U HHPOPMATUKH.

Pe3ynbTatel 00ydeHHs TO AWCHMILIMHE IOCTUTAIOTCA B paMKax OCYIIECTBICHHUS BCEX
BHUJIOB KOHTAaKTHOM U CaMOCTOSITENbHOM paboThl OOYYarOmMXCS B COOTBETCTBUU C
YTBEPKJACHHBIM Y4€OHBIM TUIAHOM.

NHpukatopbl  JOCTHXKEHHMSI KOMIIETEHLIMM  CUMTArOTCS
JOCTHKEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUEHUSI.

c(OPMUPOBAHHBIMU  TIPH



2. CTpyKTYpa U cojiep:KaHue TUCHUILIMHBI.
2.1 Pacnipenenenune TPy10éMKOCTH JUCHUILUIMHBI 10 BHAaM padoT

OOmass TPYAOEMKOCTh JWCIMIUIMHBI  COCTABISET / 3QUeTHBIX eauHUI, 252
akagemmuueckux 4yaca. Kypc «YpaBHeHHsS] MaTeMaTHUeCKON (DU3UKW») COCTOWT U3 JICKIIMOHHBIX U
NPAaKTUYECKUX  3aHATHHA, COMPOBOXKIAEMBIX  PEryISApHOW  WHAMBUAYaJTbHOW  paboToit
MPEroIaBaTelisi cO CTYACHTAMH B IPOIECCE CAMOCTOSTENbHOUW paboThl. B koHIE 5 cemectpa
MPOBOJUTCS 3aueT, B KOHIE 6 cemectpa — 3ader, dKk3aMeH. [IporpamMMoi JWCIHILTUHBI
MpeaycMOTpeHbl 34 4YacoB JIGKIIMOHHBIX, 34 YacoB NPAKTHYECKUX 3aHATHH W 4 daca
KOHTPOJIMPYEMOU CaMOCTOSITEIbHON paboThl, a Takke 35,8 4acoB caMOCTOSATEIbHON paboThl B 5
cemectpe, 32 dYacOB JICKIMOHHBIX, 32 YacOB MpakTHYeCKux 3aHatnuid u 41,8 wyacos
CaMOCTOSITEIIEHOM paboThI — B 6 cemecTpe U 35,7 4acoB MOJTOTOBKH K YK3aMEHY.

Bcero CemecTpbl
Bun yaebHoii paboThI 4acoB (dacern)
5 6
KonTakTHasi padora (Bcero) 138,7 72,2 66,5
B Tom gncne:
3aHATHS JIEKIIMOHHOTO THIIA 66 34 32
3aHATHS CEMUHAPCKOTO THTIA (CEMUHAPHI, MPAKTHICCKHE 66 34 30
3aHSITHSI)
JlaGopaTopHbIe 3aHITHS - - -
HNHas koHTaKTHAas1 padora:
KonTtpons camocrositensHOM padotsl (KCP) 6 4 2
[Tpomexxyrounas arrectanus (MKP) 0,7 0,2 0,5
CamocrosiTesbHasi padoTa (Bcero) 77,6 35,8 41,8
B Tom uncne:
Kypcosas pabora - - -
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) MaTepHasa 46 20 26
[ToaroroBka K TeKymeMy KOHTPOJIIO 31,6 15,8 15,8
[ToaroroBka K 3K3amMeHy 35,7 - 35,7
OO0uiast Tpy10€eMKOCTh qac. 252 108 144
B TOM YHCJIe KOHTAKTHAasA 1387 72.2 66.5
pabora
3a4. e 7 3 4

2.2 ConepxaHue TUCUUILINHBI

PacnpeneneHHe BUO0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCHUIIIIMHBI.
Paznensr AUCHUIIIMHBI, U3y1aCMbIC B 5 CeMECTpE.

KonnuectBo yacos
AvynuropHas BueaynutopHas
Ne HaumenoBanue pazaenoB yAUTOp YAUTOp
Bcero pabora pabota
JI I13 CPC
1 ITocranoBka u KiIaccmbHKauHﬂ 3a/1a4 32 10 14 8
MaTeMaTHYeCKOH (hPU3HKH
aBHEHUS TUII JINYECKOrO THIIA.
o | YpasHe epOomeckoro 50 18 16 14
OCHOBHBI€ 33J1a4¥ U METOJIbI UX PEIICHUS
3 Bapuarmonsbie METO/IBI B MATEMaTHYECKOM 18 4 4 12
¢duzuke




KomnuuectBo uacos

Ne HaumenoBanue pa3zzuenos AymuTopHas Breaynuropras
Bceero pabota pabota
J I3 CPC
4 O0630p MpOWACHHOr0 MaTepuaa u MmpueM 3.8 5 3 18
3ayera

Kontpons camocrosrenshoii padotsl (KCP) 4 — — —
[Ipomexxyrounas arrectauus (MKP) 0,2 — — —

Hroro: 108 34 34 35,8

Paznensr qucnuIuiMHel, H3ydaeMbie B 6 cemecTpe.

6 cemectp
KosmmuectBo wacos
Ne HanmenoBanue pasnenon Bceer AymuropHas Breayropras
pasnena R paborta paborta
J I13 CPC
YpaBHEHHS TapaOOIHMIECKOTO THIIA.
1 OCHOBHBIE 3aa4d ¥ METOIbI UX 30 12 12 6
pelICHUS
YpaBHEHHSI SJUTANITHYCCKOTO THTIA.
2 |OcHoBHbIe 3a1aun. Teopust 42 16 16 12
MTOTSHIIMAJIA
[TpumMeHeHre HHTETpaTbHBIX
3 |mpeoOpa3oBanuii k pemrenuto 3amad | 20 4 2 14
MaTeMaTH4eCKON (PU3UKHU
4 0O0630p npoiAeHHOTO MaTepuaa u 118 3 2 0.8
pHreM 3a4era
Hroro mo pazaenam IuCIUATUTAHB 105,8 32 32 41,8
KonTtpons camocrositensHoM padotsl (KCP) 2
[Tpomexxyrounas arrectanus (MKP) 0,5
[ToaroroBka K TeKymeMy KOHTPOJTIO 35,7
HUToro:TpynoeMkocTb 144

[Ipumeuanue: JI — nekmun, 113 — npaktuyeckue 3ansatusi, CPC — camocrosTenbHas padora
cryaenta, KCP — koHTponupyemasi camocTosiTeNbHas pabora.

2.3 Conep:xaHue pa3iesioB U CHUIIHHBI:

Cwmectp 5
No HaumenoBanue Comepanue pasiena dopma TeKyIIero
pazzena KOHTPOJIS
1 2 3 4
ITocTanoBka u [Ipeamer u 3agaun MaTemMaTnyeckoi Gpusmke, ee KoHTpobHas
KJ1accu(uKaus MECTO B €CTECTBO3HAHWH. BBIBO/I OCHOBHBIX ypaB- |paboTa (1), ompoc
3a1a4 HeHMI MaTeMaTndeckoil puszuku. HauanbHele u 10 pe3yJIbTaTaM
1 MaTeMaTHYeCKOW |rpaHuuHble ycnoBus. IloctaHoBka 3anau. 3agaua BBITIOJIHEHUS
" |pusuku Komm. Teopema KoBanesckoil. KoppekTtHocTh 10- JIOMalIHUX U
CTaHOBKH 3aj1a4 MaremaTnuyeckoit ¢pusuku. [Ipumep camocCTo-
Anamapa. [ToHsTHe 0000UICHHBIX PELICHHI 3a0a4 | ATEIBHBIX pabOT
MaTeMaTHieckoil gusuku u npocrpanctsa Cobo-




No HanmenoBanue C ®opMa TeKyIero
° OJIcpKaHue pa3aena
pasnena KOHTPOJIS
1 2 3 4
nesa. [IpuHuuI cynepno3uuuu s JMHEHHBIX 3a-
nad MaremaTrueckoi ¢pusuku. Kimaccuduxanus
YpPaBHEHUH BTOPOTO MOPsJIKA, JUHEHHBIX OTHOCH-
TEJIbHO CTAPLIMX IPOU3BOJHBIX. XaPAKTEPUCTUKHU.
[IpuBeneHne ypaBHEHUN K KAHOHUYECKOMY BHLY.
YpaBHEeHUs 3anaua Komm as BosiHoBoro ypaBHeHus. @opmyna | KoHTposbHas
runepoomaeckoro |[{amambepa. CyiiecTBoBaHNe, €IMHCTBEHHOCTh, yC- |paboTa (2), ompoc
turna. OCHOBHBIE  |TOWYMBOCTH pemieHus. O0o0menHoe pemienue. Pe- | mo pesynbratam
3a/1a4y ¥ METOJBl  |IIEHUE 3a/1a4 Ha noaynpsMoi. @opmyiisl [lyaccona |  BBIITOJHEHUS
UX pPEUICHUS u Kupxroda. KoppekTHOCTh TOCTaHOBKH 334a4u JIOMAlll. ¥ CaMOCT.
Komm s BomHOBOTO ypaBHeHus. 3agada Komm pabot
9 JUIsl HEOJTHOPOTHOTO YPaBHEHMSI.
Kpaessle 3a1aun [uist BOJIHOBOTO ypaBHeHUs. Dop-
Myiibl ['pruHa. TeopeMbl eAMHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava lrypma—JlnyBumns. Meron pas-
neneHus nepeMeHHbIX (Pypbe). Teopems! cymiect-
BOBaHUs1. PellleHne HeoTHOPOAHBIX 331a4 METO0M
Oypre. ODynakiuu beccens. 3agada o konebaHun
Kpyriaoil MeMOpaHBbl.
Bapuarnmonssie OcHOBHbBIE IOHATHS BAPUAIIIOHHOTO UCUUCIICHUS: Ompoc
METO/IbI B MOCTAHOBKA 3a7]a4M, ypaBHeHUe Diinepa-Jlarpamxka
3 MaTreMaThueckon |IkrcTpemMymbl pyHKIHMOHAIOB. Bapuanus ¢pyHkim-
" |pusnke oHaja. BapuarnmoHHsle 3a1a4d B MaTeMaTHYECKOM
¢usuke. BapnanyonHas 3agaua 1yt HHTErpajia
JHEPIruu.
Cemectp 6
No HaumenoBanue Conepxanue paanena dopma TeKyIero
pazzena KOHTPOJIS
1 2 3 4
YpaBHeHM HavanbHo-KkpaeBble 3ajauu Ui ypaBHEHUS TEILIO- KoHnTposbHas
napaboauueckoro |[mpoBogHocTH. Ilpunimn makcumyma. Meron ®@ypse paOora,
tuna. OCHOBHBIE  |pElICHMs KpaeBbIX 3a1a4. TeopeMsbl euH- OIIpOC 1O
3a/la4d U METOJIbl  |CTBEHHOCTH, ycTounBocTu. CyniecTBOBaHuE pe- pe3yJbTaTamMm
1. [ux pemeHus menus. 3anada Koy nis ypaBHEHMsI TEIIONPO- BBIIIOJIHEHUS
BOJHOCTHU. TeopeMbl €IMHCTBEHHOCTH, YCTOWYH- JIOMalll. ¥ CaMOCT.
BocTH. PyHIamMeHTalbHOE penienue. MuTerpain pabot
[Tyaccona. d-¢ynkuus Jupaka. 3agaun Ha
noaynpsmoit. Meton ¢ynkuuit I'puna.
YpaBHEeHUS OO1u1me cBoiicTBa rapMOHUYECKUX (DYHKIIHH. KoHTposbHas
mmnTudeckoro  |[IpmHnmn makcumyma a1 rapMOHHUYECKHUX pabota
tuna. OcHoBHble  |pyHKIMiA. Onepatop Jlammaca B KpHBOJMHEHHBIX
3amauu. Teopus koopauHarax. @yH1aMeHTaIbHOE PELLIEHUE
o |mOTeHIMANA ypaBHeHus Jlannaca (B mpocTpaHCTBE, Ha
iockocT). Kpaesble 3a1aun Uit ypaBHEHUN
Jlannaca u Ilyaccona. Teopembl €ITMHCTBEHHOCTH.
Oyukuuu ['puna 3agaun Jupuxie. aTerpanbHbie
ypaBHeHus. Teopus noreHnuana. CeeaeHue
KpaeBBbIX 337a4 K HHTErpajIbHbIM YPaBHEHUSIM.
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No HanmenoBanue C ®opMa TeKyIero
° OJIep>KaHUE pas3zena
pazzena KOHTPOJIS
1 2 3 4
CymecTBoBanue peuieHus. Meroa pasaeseHus
NEPEMEHHBIX PEUICHNs KPaeBhIX 3aj1a4 B
MPOCTEUIINX 00IaCTIX.
[Tpumenenne [IpeoOpazosanwne Jlamnaca. [IpeoOpazoanus Oypee Ompoc no
HWHTETPAIbHBIX (3KCTIOHEHIIUAIBHOE, Sin-, COS- MPeoOpa30BaHMSI, pe3ynbTaTam
3 npeobOpa3oBanuii Kk [KoHeuyHble. [IpeobpazoBanus beccemnst, Memnmna. BBITTOJTHEHUS
" |pemenuro 3a1a4  ([IpuMepbl MpUMEHEHUS! HHTETPAIbHBIX JloMalll. ¥ CaMocCT.
MaTeMaTH4ecKol  |mpeoOpa3oBaHM K pEICHUIO 3a/1a4 pabot
buzuku MaTeMaTH4eCKON (QU3HKH.

2.3.1 3aHdaTus JEKIUOHHOI0 THIIA

Cemectp 5

Pazpen 1. Ilpenver u 3amaun mMaTeMaTHuecKod (U3UKE, €€ MECTO B €CTECTBO3ZHAHHM.
BbiBoZ OCHOBHBIX ypaBHEHMIl MareMatudeckoi ¢usuku. HadanpHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amau. 3amgada Komm. Teopema KopaneBckoit. KoppekTHOCTh TOCTaHOBKHU
3amau MatemaTtuueckoi ¢usmuku. [Ipumep Anamapa (2 4.). IloHarue oOOOIIEHHBIX pelIeHUI
3amau MaremaTuueckoi ¢u3uku u mpoctpanctBa CoboneBa. [IpuHIun cynepno3uuuu Juist
JUHENHBIX 3a7ay Marematudecko ¢usuku (2 4.). Knaccudukamus ypaBHEHHIl BTOpOro
MOPSIIKA, JIMHEHHBIX OTHOCUTENIHO CTaplIMX MPOU3BOAHBIX. XapakrepucTuku. IlpuBenenue
ypaBHEHUW K KaHOHUYECKOMY BHY (4 4.).

Pasnen 2. 3amava Komm s BomHoBoro ypaBHeHus. ®opmyna JlamamGepa.
CyIiiecTBOBaHUE, €IMHCTBEHHOCTh, YCTOWUYMBOCTH perneHus (2 d.). OO00OIIeHHOE pelreHne
3amaua Komm st HeomHOpOHOTO ypaBHeHUs (2 4.). Pemenue 3amau Ha moaynpsmon (2 d.).
®opmynsr Ilyaccona m Kupxroda (2 u.). KoppekrHocTh moctaHoBKH 3amaun Kormmwm s
BOJTHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun st BonHOBOro ypaBHeHusi. Popmynsl I'puxa (2 4.). Teopemsl
CIMHCTBCHHOCTH, ycToWumBOCTH. 3amaua Ilrypma—JluyBmmis (2 9.). MeTton pasacicHUs
nepemeHHbix (DPypre) (2 u.). Teopembl cymiecTBOBaHMs. PellieHHe HEOJHOPOIHBIX 3a1a4
meTo0M Dypre (2 4.). Dynkuun beccens. 3agaya o koaebaHuu Kpyrioi Memopans! (2 4.).

Pazgen 3. OcHOBHblE TMOHSATUS BapHAlMOHHOTO HCYHMCIEHUS: MOCTAaHOBKA 3a/ayH,
ypaBHeHHe Ditniepa-Jlarpanxka. IkcTtpeMyMmbl QyHKIIMOHANOB. Bapuanus ¢yHkimonama (2 4.).
Bapuanuonssie 3amaun B MareMarudeckoil ¢usuke. BapuanuonHas 3amava A MHTErpaja
sHepru# (2 4.).

Cemectp 6

Pasnen 1. HauanbHO-KpaeBble 3ajaud JUlsl ypaBHEHMs TEIUIONPOBOAHOCTH. I[IpuHIMI
Makcumyma (2 4.). Meron @ypbe pemeHust KpaeBbix 3afay (2 4.). TeopeMbl €MHCTBEHHOCTH,
ycroitunBoctu. CymectBoBanue pemienust (2 4.). 3amava Komwm i ypaBHEeHUs
TETJIONPOBOHOCTH. TeopeMbl €AWHCTBEHHOCTH, ycToiumBoctd (2 4.). dDyHAaMeHTaIbHOE
petrenne. Muterpan Ilyaccona. O-dynkums Jupaka (2 4.). 3amaunm Ha MOJYNIPSIMOW.
Pacnpoctpanenue kpaeBoro pexxuma. Merona ¢pyukumii ['puna (2 4.).

Pasnen 2. Omneparop Jlamtaca B KpHBOJMHEHHBIX KoopauHatax. (DyHIameHTanbHOE
pemeHre ypaBHeHus Jlamiaca (B mpocTpaHcTBe, Ha Iiockoct). OOmwue cBoiicTBa
rapMoHndeckux pyHkuit. [IpyHumun Makcumyma 11 rapMoHudeckux GyHkuuii (2 4.). Kpaebie
3amaun Juis ypaBHenuid Jlammaca m Ilyaccona. Teopembl equHCTBeHHOCTH (2 4.). DyHKIMH
I'puna 3agaun upuxie u Heiimana, ux coiicta. Iloctpoenue ¢pynkuuu I'puna BHyTpeHHelH u
BHemIHeH 3a1a4 Qupuxie mis mapa (2 4.). Cnencrsus u3 ¢popmynsl [lyaccona (2 u.). [Totenuuman
obbema u ero cBoiictBa (2 4.). IloBepXHOCTHBIE MOTEHIMAIBI M WX CBOicTBa (2 41.).
WNurerpanbusle ypaBHeHus CBeneHUE KpAeBbIX 33Jad K MHTETPAIBHBIM YpPaBHEHUSIM.
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CymectBoBanue pemieHus.(2 4.). Meroa paszieneHusi IEpEMEHHBIX PEIICHUsI KpPaeBbIX 3a7ay B
npocTemmx oonactsix (2 4.).

Pa3nen 3. IIpeobpazoanue Jlamnaca. [IpeoOpazoBanust @ypbe (3KCMOHEHIIUATBHOE, SiN-,
COS- mpeoOpasoBanus, koHeuHble (2 4.). IlpeoOpazoBanms beccens, Memnuna. I[Tpumepst
NPUMEHEHHsI HHTETPAIBHBIX MPEOOpa3oBaHUil K PELICHUIO 3a/lad MaTeMaTH4YecKoil ¢u3uku (2

q.).
2.3.2 3aHATHS CEMHHAPCKOr0 THIIA

1. bymak B.M., Camapckuii A.A., TuxonoB A.H. COOpHHK 3ajad MO MaTeMaTHYeCKOH
¢dusuke; 2. EBnokumoB A.A., [1aBnoBa A.B., Pyonios C.E. YpaBHeHust MaTeMaTH4eCKON (PU3UKH.
Metonuueckue ykazanus; 3. AntrynuH K.K. Meroasl maremarnyeckoit ¢pusuku; I[lasnosa A.B.,
PybuoB C.E., CmupHoBa A.B. [IpumeHeHne uHTErpajibHbIX NpeoOpa3oBaHUil K PELIEHUIO 3aa4
JUIS YpaBHEHUH B YaCTHBIX ITPOMU3BOJIHBIX. MeTOAMYECKUE yKa3aHUSI.

Cemectp 5
Pazgean 1. YpaBHEeHHsS] B YaCTHBIX MPOM3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJTHOPOJIHOCTD,
npuMepsl. BBIBOJ ypaBHEHHS MalbIX MOTEPEUHBIX KOJEOAHHWN CTPYHBI U MaJbIX MPOJOIBHBIX

KoJie0anuii CTCPIKHA, I/IHTeraJILHBIﬁ 3aKOH COXpaHCHHA KOJIMYECTBA JABWIKCHUS. Hauvanbabeie n
rpaHuyHble ycnoBus. [locTaHOBKa 3a7a4.

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

BI)IBO)I ypaBHeHI/ISI TGHJ’IOHpOBO)IHOCTI/I, HHTeraHBHBIﬁ 3aKOH COXpaHeHI/ISI 3Heprm/1.
BriBon ypaBHeHuss muddy3um, WHTErpalibHBIM 3aKOH COXpPAaHEHHUS KOJMYECTBA BEIIECTBA.
Hauanensie u rpannunbie ycioBus. [loctaHoBka 3amady. BeiBoJ ypaBHEHMN THIPOAMHAMHUKUA U
aKyCTUKH. YPaBHECHHS YCTAaHOBUBIIMXCS TpolieccoB. ['panuunbie ycinoBus. [loctaHoBKa 3amay.

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

Knaccudukanus ypaBHeHUH 2-rO Topsaka MHOTHX TepeMeHHBIX. Kraccubukamms
YpaBHEHHI 2-TO TOpsAAKAa C JBYMs HE3aBHCUMBIMH TIEPEMECHHBIMH, XapaKTEPUCTUYCCKOE
YpaBHEHHE M XapaKTepUCTHKH. [IpuBeneHe ypaBHEHUI C IByMs HE3aBHCUMBIMU MTEPEMEHHBIMH
K KAaHOHWUYECKOMY BHIYy (ypaBHEHHS C TIOCTOSHHBIMH KodpduuueHtamu). [lpuBencHue
YpaBHEHHI C JIBYMS HE3aBHCUMBIMH II€PEMCHHBIMH K KAaHOHMYECKOMY BHUAY (YpaBHEHHS C
nepeMeHHbIME  Kodpduuuentamu). [IpuBeneHne ypaBHEHHWA C JABYMS HE3aBUCUMBIMHU
MIEPEMEHHBIMH K MPOCTEHIIIEMY BHILY

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

Pa3znen 2. MeTo1 XapakTepUCTHK PELICHUs] ypaBHEHUH Tunepooanyeckoro tumna. Pemenue
3agaun Kommwm ams ogHOMepHOro BoJIHOBOro ypaBHeHus. @opmyna [lanambepa. Pemenue 3anau
Ha TMOJIYNPSIMOM JJIsi OJAHOMEPHOIO BOJHOBOrO ypaBHeHus. Pemenue 3amaun Komm ams
ypaBHEHUs TUNEPOOIMUYECKOrO TUMA B MPOCTpaHCTBEe M Ha IutockocTH. Popmynsl Ilyaccona u
Kupxroga. Metog @ypbe penieHust KpaeBbIX 3a/1a4 JJIs1 ypaBHEHUH rUNepOoIMyecKoro THIa.

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

Paspnen 3. BapuanuonHsie 3a1auu.
848,850,853, 851,854,855 (3).

Cemectp 6
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Pa3nen 1. Pemenue HadanpbHO-KpaeBBIX 3a/ad Ul ypaBHEHUH Mapa0OJMYecKOro THIIA.
Meton @ypse. Meroa @ypre pelieHuss HEOJHOPOIHBIX 3aJad JUlsl ypaBHEHUN 1apaboInuecKkoro
tuna. Pemenune 3agaun Komu 115 ypaBHeHHs TermionpoBoaHocTi. @opmyna Ilyaccona.

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

Pa3nen 2. T'apmonnueckne Gynkiuu. OCHOBHBIC CBOMCTBA. PelieHne kpaeBbIxX 3am1ad st
ypaBHeHus Jlamnaca B npocreiimux obnactax. Merog ®@ypoe. Meron @ypbe pelieHus: KpaeBbIX
3aja4 Juist ypaBHeHust [lyaccoHa B Kpyre u KoJiblLie.

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

Paznen 3. [IpeoOpazosanue Jlamnaca, [IpeodpasoBanne @ypbe (3KCMIOHEHIIHATBHOE). SiN-,
cos-tipeoOpazoBanust Oypbe Ha MOTYNIPSAMON, KOHEUHBIE TpeoOpazoBanus Dyphe.

180,182 (1 rmnasa 2), 88,89 (1 rnama 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 w3yyeHWH JAUCHMIUIMHBI MOTYT TPUMEHSITBCS  DJICKTPOHHOE  OOydYeHHeE,
JTUCTAHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JlabopaTopHblie 3aHATHS

VY4eOHBI TUIaH HE MpeaycMaTpuBaeT Ja0OpaTOPHBIX 3aHATHH 10 JAWCHUIUIMHE
«YpaBHCHUSI MAaTEMaTHICCKON (DUBHKI.

2.3.4 TlpumepHasi TEeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

VY4eOHbIi TUIaH HE MpelycMaTpUBaeT KYpPCOBBIX PadOT MO AMCUUILUIMHE «YpPaBHEHHS B
YAaCTHBIX MTPOU3BOTHBIX).

2.4 TlepeyeHb yueOHO-METOANYECKOT0 00ecneYeHUs /I CAMOCTOSITeIbHOM PadoThI
o0yyaromuxcs 1Mo JMCHHUIJINHE

Hepequb yLIe6HO'MeTO,Z[I/ILIeCKOFO oOecrneueHus JUCIHHUIIIMHBI I10

Ne Bung CPC BBITIOJTHCHHIO CAMOCTOSITEIIBHON PaOOThI

1 2 3

1 |IloaroroBka K|1. YpaBHeHus maremaruyeckoi (pu3MKU (3JIEKTPOHHBIN pecypce, cpeaa
TEKyIIEMY MoaynsHOTO 00yueHus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroauueckue ykKa3zaHUs 110 OpraHU3alUd M BBINOJHEHUIO

CaMOCTOSATENIbHOW paboThl, YTBEpXKJEHHBbIE Ha 3acelaHuM Kadeapbl
MaTeMaTHYeCKOTO  MOJENUpOBaHMUA  (aKylbTeTa  KOMIBIOTEPHBIX
TexHoJoruil W mnpukiagHod Mmarematuku PIBOY BO «Ky6I'Vy,
npoTokos Ne 10 ot 30.03.2018

2 |(IIpopaboTka 1. Anryaun K.K. Meroner maremarndeckoii ¢pusuku. M.: [lupexr-Menua,
Marepuana 2014. 123 c¢. [DOnektpoHHBIE  pecypc]. - Pexum  pocryma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapuesckuii M.M. Jleknuu no ypaBHEHUSIM MaTEeMaTHUECKOH (U3UKH.
CII6.: Jlamp, 2016. 164 c. [OnextpoHHbBI pecypc]. - Pexum pocryma:
https://e.lanbook.com/book/72982.

3. Oueitauk O.A. Jlekunn 00 ypaBHEHHSIX C YACTHBIMHU NPOU3BOIHBIMH. M.:
Wzn-Bo "Jlaboparopus 3nanmii", 2015. 263 c. [DnekTpoHHBINA pecypc]. —
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http://biblioclub.ru/index.php?page=book&id=240552

Pexum moctyma: https://e.lanbook.com/book/70703.

4. Tlerpockuit W.I'. Jlekuuu 00 ypaBHEHHSIX C YaCTHBIMUA IPOHM3BOAHBIMU.
M.: ®@usmatiur, 2009. 404 c. [OnekrpoHHbIid pecypc]. - Pexxum pocryna:
https://e.lanbook.com/book/59551.

5. Wneun A.M. YpaBHenus matemaTuueckoil gusuku M.: DUSMATIIUT,
2009. 192 c¢. [OnektpoHHbli  pecypc]. - Pexum  gocryma:
https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHHUS MaTeMaTUYeCKOH (PUIUKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MeTOAMYECKUE MaTepHualbl A CaMOCTOATEIbHON paboThl OOydaromUXCs W3
YHUCJIa UHBAJIUIOB M JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMax, alaTHPOBAHHBIX K OTPAHHMUYCHHSIM UX 3/I0POBBS U BOCIIPHUATHS HH(DOPMAIIHH:

JUig U1 ¢ HapyILIEHUSIMU 3pEHUS:

— B IIe4yaTHOU popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst man ¢ HapyIIeHUsIMU ClTyXa:

— B IIeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

Jljig nu11 ¢ HapyIIeHUsIMU OTIOPHO-ABUTaTEIbHOTO anmapara:

— B IIeUaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

2.5 CamocTosiTeJIbHOE H3yYeHHe Pa3/iesioB I CUUILTHHBI

[lenpt0 caMOCTOSATENBHOM pabOTHl SBIAETCS YriayOJeHWUE 3HAHWM, IOJYyYCHHBIX B
pe3ynbTaTe ayIMTOPHBIX 3aHATHM, BHIpa00OTKA HABBIKOB MHAMBUAYAIbHON pabOThl, 3aKpeIlIeHHE
HABBIKOB, CPOPMHUPOBAHHBIX BO BpeMs MMPAKTUUECKUX 3aHATHUH.

ConepxaHue NPUBEICHHOWM OCHOBHOM M JOMOJHUTEIBLHOW JIUTEpPATypbl IO3BOJISIET
OXBaTUTh IIHUPOKUI KPYT 33/1a4 U METOJ0B MaTeMaTHUECKON (PU3HKHU.

Cemectp 5

Pa3nen 1. IlocrtanoBka 3amad mareMartuuecko (usuku. HekoppekTHble 3amauw;
Knaccudukanus ypaBHEHHH B YaCTHBIX TNPOW3BOJHBIX BTOpOTO Topsaka. KaHoHMYeckue
(hopmbl. ComnpsKEHHBIE OTIEPaTOPHI.

Jluteparypa [O 1-3, 1 1].

Paznen 2. Bamava ¢ JaHHBIMHM Ha XapakTepucTukax (3amada ['ypca). CyiiecTBoBaHHE W
CIMHCTBEHHOCTh pEIICHUS 3aJayd ¢ JaHHBIMH Ha XapakTepucTukax; Meroa Pumana;
Crenpanbible PyHKIMHA MaTeMaTH4ecKoi (usuku. Kitaccuueckne opTOroHalbHbIE TOJIHHOMBI.
VYpasuenue beccens v UTHMHAPUYECKHE ()YHKITHH.

Jluteparypa [O 1-3, 1 9].

Paznen 3. OcHOBHbIC MOHSATHS BapUAIMOHHOTO HCUYHMCICHUS ((PYHKIIMOHAN, JTUHEHHbIC U
KBaJ[paTH4Hble  (YHKIIMOHATBI, OKCTpeMyMbl  (yHKIMOHanma);, Ilpocreiiire  3amadn
BapUAIIMOHHOTO UCUYKMCIICHHS (3a/1a4a 0 OPaxuCTOXPOHE, H30MEPUMETPHYECKAs 3a/1a4a).

Jluteparypa [O 1-3, 1 9, 10]

Cemectp 6
Pazaen 1. 3amaun, npuBoAsIIMe K YypaBHEHHUAM MapaOOIU4ecKoro Tuma. JlonoTHUTENbHbIE
yCJIOBHS M TOCTAaHOBKA KpAeBBIX 3ajay JJIs ypaBHEHUIl mapaboinueckoro tuma. [IpenenbHble

ciyyan; O yHKIMS UCTOYHUKA [Tl YPABHEHUS Mapab0IMIecKOro THIIA.
Jluteparypa [O 1-4, ]1 1, 9, 10].
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Pasznen 2. YpaBuenue ['enbmrosibiia B HEOTpaHUUEHHOUM 00nacTH. YCIOBUSL WU3IIy4CHHUS;
OcCHOBHBIC TOHATHS TEOPUH MHTErpalIbHbIX ypaBHeHHi; [lomnnomsl Jlexxannpa. Cdepuueckue
(mapossie) pyakun. Meroa @ypbe penieHus BHyTpeHHEeH 3a1aun Jupuxie Ui mapa.

Jluteparypa [O 1, J1 9, 10].

Pa3zpen 3 Knaccuueckue uHTerpanbHble npeodOpa3zoBanus (Dypbe, Xankensd, MesuinHa,
Jlannaca, KonrtapoBuua—JlebeneBa, Mennepa—@®oka). IHrerpanpHple npeoOpa3zoBaHUs
0000IIEHHBIX (YHKITHIA.

Jlureparypa [ 1,7, 9].

3. O0pa3oBaTe/jibHbIEe TEXHOJIOTHHU

B cootBerctBuu ¢ TpeboBanusmMu PI'OC B mnporpamMma JUCHUILIMHBI «YpaBHEHUS
MaTeMaTHYeCKOW (PU3UKI» MPETYyCMaTPUBAET UCIIOIB30BaHUE B YUeOHOM IPOIIECCE Pa3TUIHBIX
00pa3oBaTENIbHBIX TEXHOJOTUH: YTEHHWE JIeKIUA C HCIOJIb30BAHHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUI; METOI MaJIBIX TPYIII, Pa300p MPaKTUIECKUX 3a]1a4.

KoMmbroTepHble TEXHOJIOTHMM NPEJOCTaBISIOT CPEJCTBA Pa3HOIIAHOBOIO OTOOpa)KeHUs
QITOPUTMOB ¥ JIEMOHCTPAITMOHHOTO MaTepHaa.

[Toxxon pazdbopa KOHKPETHBIX CUTYAIMi MIAPOKO MCIOJIb3YETCsl KaK MPeroiaBaTesieM, Tak
n OakaylaBpamMu BO BpeMsl JICKIIMA M aHaM3a PE3yJbTaTOB CaMOCTOATEIBbHOW pabOThl. DTO
00yCIIOBJIEHO TEM, YTO B IMpOIlEcce MOACTUPOBAHUS YacTO BCTPEUAIOTCS 3a/a4yM, JJIS KOTOPBIX
€IMHBIX TTOIXOJ0B HE cymecTByeT. [Ipy nccnenoBaHuy U pelieHuH KaKI0i KOHKPETHON 3a/1auu
UMeeTCsl, Kak IpPaBWJIO, HECKOJbKO METOJOB, a 3TO TpeOyeT pa3dbopa M OLEHKU LENoi
COBOKYITHOCTH KOHKPETHBIX CUTYaIlHil.

[Ipu 00ydyeHnn UCIONIB3YIOTCS ClIeAyIoNe 00pa3oBaTeNbHbIE TEXHOIOTHH:

— TexHonoruss KOMMYHUKAaTHBHOTO OOyueHUss — HampaBjieHa Ha (OpMUpOBaHUE
KOMMYHHMKaTHBHOM KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpas sABJsETCS 0a30BOM, HEOOXOAUMOM AJist
aJanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHOH KOMMYHUKAIIMH.

— Texuonorus paszHoypoBHEBOTO (IAu(PEpPEHIIMPOBAHHOTO) OOyUeHUS — TMpeAroaracT
OCYIIECTBJICHUE II03HABATEIIBHOM JAEITEIIBHOCTU CTYJIEHTOB C YYETOM HMX HHAMBUAYAIbHBIX
CHOCOOHOCTEH, BO3MOKHOCTEM M HMHTEPECOB, MOOUIPSSl UX PEATU30BBIBATh CBOM TBOpPYECKUM
noreHuuan. Co3laHue M UCIHOJIb30BAaHUE JUArHOCTUYECKHX TECTOB SIBIIAECTCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHUU.

— TexHonoruss MOIyJAbHOTO OOY4eHHS — TpeAyCMaTpUBaeT JeJICHUE COJepKaHUsI
JUCHMIUIMHBI Ha JOCTAaTOYHO aBTOHOMHBIE pa3fieiibl (MOJAYNIH), UHTEIPUPOBAHHbIE B OOLIUI
KypC.

— Hudopmanmonno-kommynukanuonnsie texHonoruu (UKT) - pacmmupsitor pamku
00pa3oBaTeNbHOrO TMpoIlecca, MOBBIIIAs €ro MPaKTHUYECKYI HalpaBlIE€HHOCTh, CHOCOOCTBYIOT
MHTEHCU(UKAIMU CaMOCTOSATEIILHON pPAa0OThl y4yallMXCS W TMOBBIIICHUIO MO3HABATEIbHOMN
AKTUBHOCTH.

— HTEepHeT-TeXHONOrMM — MPEJOCTABISAIOT IIMPOKHME BO3MOXXKHOCTU Il MOUCKA
uH(popMaluy, pa3padOTKH HAyYHBIX TPOEKTOB, BEACHUS HAyYHBIX UCCIICIOBAHHIA.

— TexHonoruss WHAWBUIyaTH3alUU OOYYEHHs] — TOMOTAeT pPeaTn30BBIBATH JIMYHOCTHO-
OpUEHTHUPOBAHHBIA TOJXOJA, YYWUTHIBAS WHIUBUIYyalIbHbIE OCOOCHHOCTH U TOTPEOHOCTH
yyaumxcsl.

— IlpoekTHass TEXHOJIOTHSI — OpPUEHTUpPOBaHAa HA MOJEIHUPOBAHUE COLMAIBHOTO
B3aMMOJICICTBUS YYAIIUXCA C LENbI0 pEHIeHUs 3aJaud, KOTopas ONpeNesseTcs B paMKax
npodeccrnoHalbHOM MOATOTOBKH, BBIACISS Ty HIIM HHYIO IPEAMETHYIO 00J1acTh.

— TexHonoruss oOyueHUs B COTPYAHUYECTBE — peallM3yeT HJACI0 B3aUMHOTO OOyueHUS,
OCYIIECTBJISII KaK HMHAMBUAYAJbHYIO, TaK W KOJJIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIICHHE
y4eOHBIX 3a/1a4.
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— TexHoNOrusl pa3BUTHS KPUTHUYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMUPOBAHHIO
Pa3HOCTOPOHHEH JMYHOCTH, CIHOCOOHOW KPUTUYECKH OTHOCHUTHCS K HMH(OpMAINH, YMEHHIO
oTOMpaTh HHPOPMALIMIO ISl PELICHHUS TIOCTABICHHOH 3a/1a4H.

KommuiekcHoe MCnonb30BaHME B Y4€OHOM IpOIECCEe BCEX BBIIICHA3BAHHBIX TEXHOJOTHIA
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTHBHOCTb, Pa3BUBAIOT II03HABATEJIbHBIE
MPOIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHHUIO KOMIIETCHIIMH, KOTOPBIMH JIOJDKEH 00JIa1aTh
OyIyIIHiA CIICIIUAIIHCT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHbIX TEXHOJOTUH BKIIIOYAIOT B CEO0S:

— paboTa B MalbIX Ipymnmnax (KOMaH/€) - COBMECTHAs JESATENbHOCTh CTYJEHTOB B I'pYIIIE
10/ PYKOBOJACTBOM JIMJEpa, HANpaBi€HHAs Ha pelleHue oOme 3amaud MmyTéM TBOPYECKOTO
CIIO’KEHUS PE3YJIbTATOB MHMBHUIYATbHON PaOOTHI WIEHOB KOMAH/BI C JEJICHHEM ITOJIHOMOYNH U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTYyallUH - aHAJINU3 peabHbIX MPOOJIEMHBIX CUTYalluid, UMEBIIUX
MECTO B COOTBETCTBYIOILEH OOsacTu MpodeccuoHanbHOM AESITeTbHOCTH, U MOUCK BAPUAHTOB
Jy4IINX PELICHUN;

— pa3BUTHE KPUTHUYECKOIO MBIIUIEHUS — OOpa3oBaTeibHas AESTEIbHOCTb, HAIPaBJIEHHAS
Ha pPa3BUTHE Y CTYAECHTOB Pa3yMHOTO, pe(IEKCUBHOTO MBIIUIEHUS, CHOCOOHOTO BBIJIBUHYTH
HOBBI€ UJIEH U YBUIETh HOBbIE BO3MOXHOCTH.

[logxon pa3dbopa KOHKPETHBIX 3aJady M CUTyallMd IIHPOKO HCIOJIB3YEeTCsl Kak
IpernojaBaTesieM, TaK M CTyJIE€HTaMH BO BpeMs JIeKLIHH, J1a0OpaTOpPHBIX 3aHATHUI M aHaiIu3a
pe3yJbTaTOB CaMOCTOATEIBHONM pabOThl. DTO OOYCIOBJIEHO TEM, YTO MPH HCCIEIOBAaHUU U
pPEIIeHUH KakJ0M KOHKPETHOM 3aJayll UMeEeTCs, KaK IMpaBUJIO, HECKOJIbKO METOJIOB, a 3TO
TpedyeT pazdopa U OIEHKH IEeJION COBOKYITHOCTH KOHKPETHBIX CUTYaIIH.

Oo0itee
Bi samsTHs Hcnonp3yembie HHTEPAKTUBHBIE 00pa30BaTeIbHbIC COIIIECTEO
TEXHOJIOTHH
4acoB
Cemectp Crnaiig-nexiuu. OOCYXICHUE CIIOKHBIX
1 1 BOIIPOCOB: YPpaBHEHUS THIEPOOINYECKOTO 8
trna. OCHOBHEBIE 3aJa4d U METObI UX
penieHus
[IpakTuueckue 3aHATHUSA B pexuMax
5 113 2 | B3aUMOJICUCTBUS «IIPEMOJaBaTeNib — CTYIACHT 8
U «CTYIEHT — CTyAeHT» (pa3zaen 1)
Crnaiig-nexkiuu. OOCYXICHUE CIIOKHBIX
T 1 BOIPOCOB: [IpuMeHEeHE HHTETPAIBHBIX 10
npeoOpa3oBaHMiA K PEIICHUIO 3a1a4
6 MaTeMaTHYeCKON (pU3UKH
[IpakTrHueckue 3aHATHS B peKUMAX
113 2 B3aUMOJICHCTBHSI «IIPETIOIaBATEIb — CTYICHT 10
U «CTYJIEHT — CTyAeHT» (pa3zaen 1)
HUroro 36

HCJ'IL JeKkyuu — O630p MCETOHOB MOCTPOCHUSA MATEMATHUYCCKHUX MOJIeJIeii Ha OCHOBE
ypaBHCHI/Iﬁ B  YaCTHBIX MPOU3BOAHBIX, 3HAKOMCTBO C Hp06J'ICMaMI/I u arnrmaparom
MaTeMaTHU4EeCKOM (I)I/IBI/IKI/I. Ha nexmusax CTYACHTHI IOJIY4aroT 06mee MpEACTaBJIICHHUE O TOAXO0AaX
U MCTOJaX UCCIICAOBAHUA U PCIICHUA 3a1a4 MaTeMaTH4eCKOM (I)I/ISI/IKI/I.

HCHL npakmu4eckozco 3anamusa — HAYIUTb NPUMCHATH TCOPCTUYCCKUC 3HAHUS IIPU
PCHICHUH U UCCIICIOBAHNHU KOHKPCTHBIX 3a/1a4.

TeMLI, 3alaHusl U BOIPOCHL JJISA CaMOCTOSTEIbHOM pa60TBI IMPU3BAHBI C(l)OpMI/IpOBaTL
HaBbIKM ITIOHMCKa I/IH(pOpMaI_II/II/I, YMCHHUA CAMOCTOSATCIIBHO paCclIupiaTb U yTJIy6JI}ITB 3HaHUA,
MOJIYYCHHBIC B XOAC JICKIUOHHBIX U MMPAKTUYCCKUX 3aHATHUH.
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[Monxox pa3dopa KOHKPETHBIX CUTYAIlMil HIMPOKO HCIIOJIB3YETCSl KaK IMPErojaBaTeieM,
TaK ¥ CTyJCHTaMU MU MPOBEICHUN aHATN3a PE3yJbTaTOB CAMOCTOSTEILHON pabOTHI.

Jns oI ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS MPEIYCMOTpPEHA OpraHU3aIlHs
KOHCYJIbTAIIMH C UCTIOJIb30BAaHUEM SJIEKTPOHHON TOYTEHI.

JUist U1 ¢ HApyIICHUSIMUA 3PEHHUSL:

— B I1e4aTHOM (hopMe YBETMUEHHBIM MIPUPTOM,

— B popMe 2IEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapylIeHUsIMU CITyXa:

— B miedaTHou popme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jliist U1 ¢ HAapyIISHUSIMU OTIOPHO-ABUTaTENIFHOTO arapara:

— B IIeYaTHOM opme,

— B popMe DIIEKTPOHHOTO TOKYMEHTA.

Jnist I ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS NPEIYCMOTpPEHA OPTaHH3aIlHsI
KOHCYJIbTAIMH C UCTIOIB30BaHUEM AJIEKTPOHHON TIOYTEHI.

JlaHHBII TIepevYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

4, OHCHO‘IHI)IE H METOAUYECCKUE MaTEPHUAJIbI

4.1 OueHouyHble CcpeAcTBAa [UI1 TeKYyIIero KOHTPOJIA  YCIEeBAEMOCTH U
NMPOMEKYTOYHOM aTTeCTAMU

O1neHOYHBIE CpeCTBA MpeIHA3HAYCHBI ISl KOHTPOJS W OIIGHKH O0pa30BaTEIbHBIX
TOCTIDKEHUH OOYYalOMIMXCs, OCBOMBIIMX IIPOTpaMMy YyYEOHOH MUCIMIUTUHBI «YpaBHEHHUS
MaTeMaTUIEeCKOH (PU3HKIY.

O1eHOYHBIEC CPECTBA BKIIIOYAIOT KOHTPOJIBHBIC MAaTE€pPHaIbl ISl IPOBEACHUS TEKYIEro
KOHTPOJIs B hOpMe KOHTPOJIEHBIX pabOT, 3a4ETHBIX 331aHUH ¥ MPOMEKYTOUHOI aTTeCTAI[UH B
(dbopmMe 3a1aHmid K 3a4eTy, BOIPOCOB K 3K3aMEHY U IIPUMEPOB IK3aMECHAITMOHHBIX 3a]1a4.

OI1CHOYHBIE CPENCTBA UCIMIUIMHBI COCTOUT M3 CPEICTB TEKYIIEro KOHTPOJIs (CM.
MPUMEPHBIC BapHaHTBhl CaMOCTOSITCIBHBIX 3allaHWi, 3a7a4 W BOIPOCOB) U IMPOMEKYTOUHOM
aTTecTaluu (3a4eTa ¥ DK3aMeHa).

B KkauecTBe OIIEHOYHBIX CPEICTB, HCIOJNB3YEMBbIX JUISi TEKYHIEr0  KOHTPOJIS
YCIIEBaEMOCTH, TpeiIaracTcs MepeueHb BOMPOCOB MO pasjienaM, KOTOPbIe MPopadaThIBAIOTCS B
mpoIriecce OCBOCHHUSI Kypca, a TakKe BapHaHThl KOHTPOJBHBIX paboT. [laHHBIA TiepedeHb
OXBaTBHIBaCT BCE OCHOBHBIC pa3Jeibl Kypca, BKJIIOYAs 3HAHUWSA, IOJIy4acMble BO BpEMs
CaMOCTOSITEIILHOW PAOOTHI.

ATtTtecTanus 1o yueOHOU JUCIMILTUHE MTPOBOIUTCSA B BUJE 3a4era (5 ceMecTp) 3auera u
sk3amena (6 cemectp). DK3aMEHAIMOHHBIA OWUJIET COJCPKUT JBa TEOPETHUYECKUX BOIPOCA H
3amauy. CTyIeHT TOTOBUT OTBETHI Ha OHWIIET B MUCbMEHHON (hopMe B T€UEHHE YCTAHOBJICHHOTO
BpeMmeHu. Jlanee 3k3aMeH mpoTekaeTr B popme coOeceI0BaHMUS.

CTpyKTypa OLEHOYHBIX CPEICTB /s TeKyIlel U MPOMEeKYTOUYHOM aTTecTaluu

HanmvenoBaHne oieHOYHOTO CpeaCcTBa
No Kona n HaumeHoBanue
Pe3ynpraTel 00y4eHus . [Ipomexyrounast
/o HMHAVKaTopa Texymmii KOHTPOIb
aTTecTarys

OIIK-1 Cnocoben npuMeHsTs pyHIaMeHTaIbHBIC 3HAHUS, TOTyICHHBIC B 00JIACTH MaTEMATHYSCKUX U (TLITH)
€CTECTBEHHBIX HayK, H HCIIOJb30BaTh NX B IPO(PECCHOHATBHOM AEATEILHOCTH

HOIIK-1.1 (06.016 A/30.6
3u1.3) CrocobeH NpHUMEHATH

Bmaneer OCHOBHOMI
(byHnaMeHTabHBIE 3HAHMS, N ”
TEPMHUHOJIOTHEN M MOHATHHHBIM
1 MONydeHHbBIE B 00JacTH . | 3adeTHBIC 3aMaHNA Bomnpoc Ha sk3amene 1-32
anmnapaTroM MaTeMaTHIeCKOH
MaTeMaTHUeCKUX U  ecTe-
busuku

CTBCHHBIX Hayk, u
HCITI0JIL30BAaTh nx npu
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aHaJIn3e
obactu

TpeAMETHOI

HOIIK-1.2 (40.001 A/02.5
30.2) OreuecTBEHHBIA |
MEXIyHAPOIHBIN OIBIT B B
00JIaCTH MaTEMaTHYECKUX M
(MTM) eCTECTBEHHBIX HAYK, U
HCITOJIb30BATh X B
podeCcCHOHATTEHOM
JeSITEIILHOCTH

3Haer  OCHOBHBIE  3ajauH,
YpaBHEHHUS u METOBI
MaTeMaTH4eCKOoH  (DU3UKH;
¢busmuecknit CMBICIT

OCHOBHBIX MOHITHH 1 (aKkToB
MaTeMaTHuecKo (U3UKK U
cepbl UX MPUMEHEHUS

3adeTHbIe 3a/1aHus.
Ormpoc 110 pazaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

Bomnpock! Ha ’x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
Y.1) Hcnons3oBath
CYIIECTBYIOIIME  THIOBBIC
pelieHnss W IIA0JIOHBI TIPH
aHaJIM3€e BXOIHBIX JAHHBIX

YMeeT KOPpEeKTHO MOCTaBUTh
3ajaqy u OTpeeTUTh
KpaeBble YCIIOBUS

Kontp. 2,3 (5
cemectp), 1-3 (6
CEMECTp), 3a4ETHbIE
3aganust. Onpoc mo
pasnenam 1-3 (5
cemectp), 1-3 (6

Bomnpock! Ha ’x3ameHe
8-13, 15, 19-21, 25,
28-31

MIOJIyYEHHBIE PE3YIbTATHI

IIOCTaHOBKaM XaJia4d

CeMecTp)
VMeer  aHAIMTHYECKH U Kontp. 1 (5

MOIK-1.7 (40.001 A/02.5 YUCJIEHHO peliaTh OCHOBHBIE )
Tn.2) Iposenerue . | cemectp), ompoc Mo

. . | 3agauu MaTeMaTHYECKOM Bonpoc Ha sx3amene
HAONIONICHNIA W WM3MEPCHUIA, BBIBOJY OCHOBHBIX 350 12 2021 27
cocTapienne nx ormcasmii u | PUHKH n KOPPCKTHO ypaBHEHHit 1 —o, 9, 12, 20,21,
(bOopMyIHPOBKA BBIBOIOB MHTEPIPETUPOBATH

HOIIK-1.8 (40.001 A/02.5
Ip.2) JlesITenbHOCTB,
HarpaBJcHHAs HA pelleHHe
3aj1a4 AHATUTHIECKOT O
Xapakrepa,
MPEIONATalouX BEIOOp U
MHOroo0pasue akTyalbHBIX
crnocoboB peuieHust 3a1ad, ¢
HCIIOJIB30BAHHEM
(byHIaMEHTAbHBIX 3HAHHH,
MONyYeHHBIX B O0lacTu
MAaTeMaTHUCCKUX ©  (MJIH)
€CTECTBEHHBIX HAyK

3HaeT OCHOBHBIC aHATUTUYCCKHE
U YHUCJICHHBIC METOAbI PEHICHUA
ypaBHeHI/If/i B HaCTHBIX
IPON3BOAHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIpOCHI 10 pazzaenaM 2-
3 (5 cemectp) u 1-3 (6
ceMectp)

Bonpoc Ha 3kx3ameHe 9—
22,25-31

OIIK-3 CriocoOeH MpUMEHsITh U MOAU(PHIIMPOBATH MATEMATHUECKHE MOJICIN IS PEIICHNS 3a/1a4 B 00J1acTH
npodecCHOHATILHON IeATebHOCTH

HOIIK-3.1 (06.016 A/30.6
3u.3)enn U 3a7a4uf

YMmeer nepeBecty 3anadyy Ha

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

MIPOBOAMMBIX HCCIIEIOBAHUI

(hepeHIIMANBHBIX YpaBHEHUH;

NPOBOAUMBIX HCCIIEIOBaAHUU SI3BIK IIH(b(bepeHHI/IaHBHBIX

U pa3paboTOK,  METOIbI ., IIOCTaHOBKa
YpaBHEHHH C  YacCTHBIMH .

MaTeMaTHYecKoro Konrp. 1 (5 cemectp) | 3K3aMeHAIMOHHON
MPOU3BOIHBIMHU;  BBIOMPAThH

MOZEIUPOBaHUsA IS 3ala4d U

petenms 3aau B obmactu | METOMBI  PEIICHHs  TOCTaB- HHTCpTIpETAL

poQheCCHOHATTBHOI JICHHOM 3a/1a191 pereHns

JACATCIIBHOCTHU

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

3u.1) Ilenu wu  3amaym | IPWIOKCHHM TCOPHHU - Bonpoc Ha sx3amene

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

U pa3paboTOK, MeToAbl | YMEET CTPOHMTh IPOCTEHIINE MOCTaHOBKA
MaTeMaTHYECKOTO MaTeMaTHIeCKue mozenu | Konurp. 1 (5 cemectp) | sk3aMeHAIIHOHHOM
MOJIETMPOBAHHS AT | cTAaHNAPTHBIX  (PU3HUUECKUX 3aj1a9n 1
PelIeHs 33781 B OOMACTH | mporeccoB,  COMEPIKATENTBHO MHTEPIIPETaIs
PO eccHOHaIBHOM MHTEPIPETHPOBATH peIeHHs
JACATCIIBHOCTHU
pe3ynbTaThl

HOIIK-3.3 (40.001 A/02.5 | Vmeer HCIIONB30BaTh
3n.2)  OreuecTBEHHBIl M | HeKTPOHHBIE TEMATHUECKHE
MEXIYHAPOIHBIN OIIBIT B pecprLI ini:| yrﬂy6HeHI/Iﬂ
COOTBETCTBYIOIIEH 00JIacTh o . | 3aueTHBIC 3aMaHM.

. 3HAHWI  TO0  HM3ydaeMou
UCCIIE/[OBAHMI, MeTORL | e - Ormpoc 1o pazaenam | Bompocs! Ha sk3ameHe
MaTeMaTH4eCKOro AHCT ’ 1-3 (5 cemectp), 1-3 | 1,2, 32
MOJICTHPOBAHHS s | MaTeMaTHuecKue MozeH (6 cemecp)
peuienust 3amay B obmactu | OCHOBHBIX NPUIIOKCHUN
npohecCHOHATBHON Teopru TUQQepeHInATEHBIX
JEATEILHOCTH ypaBHEHUH
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HOIIK-35 (06.016 A/30.6

v.1) AHanm3upoBaTh

BXOJIHBIE JIaHHBIE, CIIOCOOEH | YMEeT BBIOHpATh  METOMBI

mpuMeHATE W Momudu- pemeHI/.m nocrasnenHod | Kontp. 1 (5 cemectp) Bompock! sK3amena 3

9 | umpoBate MaremaTHYeCKHE | 3aJIaUM; cogepkarenbHO | Ompoc no pasaeny | 5 22

MOZIe/H JUIsl PELICHUs 33]a4 | HHTEPIPETUPOBATH (5 cemecrtp) '
B 001acTH | pesympTaTHI
podecCHOHATTFHOM
JACATCIIBHOCTHU
Bnageer HaBbikamu penrenusi | Kontp. 1 (5 cemectp) | Bompocs! ax3amena 3—
3amaun  u  uHTepnperanuu | Ompoc mo pasgeny 1 | 5, 22
HOIIK-3.6 (40.001 A/02.5 pe3ynbratoB B TepMmmHax | (5 cemectp),
V.3) TIpUMEHAT:  METOMB | pyyrpena ot obnmacty; | pasgenam 1,2 (6
NPOBCACHHUSA SKCIIEPUMEHTOB,
10 | maremarmueckoe  momem- | HAYIHO-METOMMECKAM  arl- ceMecTp)
POBaHUEC JId PCHICHUS 3a1a4 HapaTOM TeOpHH HH(I)(I)?-
B obmactm  mpodeccn- | PEHIMAIBHBIX  yPaBHCHHII;
OHAJILHOM JeATEIHLHOCTH HaBbIKaMH MOCTPOCHUA
MaTeMaTHYECKHX Mojeneit
(hu3MUECKHX TPOIIECCOB
HOIIK-3.9 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bompoc Ha 3x3amene
Tn.1) IpoBenenne skcrie- 3-5,9, 12, 20,21, 27,
PHMCHTOB ¢ | Brageer Meromamm ucciie- TOCTaHOBKa

11 | MCMOUBIOBAMMEM — METOAOR | nopamms momeneit dusmuec- 9K3aMEHALMOHHOH
MaTEMaTHUYCCKOIo
MOACIMPOBaHUS B COOTBET- KUX npOHCCCOB safladn n
CTBHUHU C YCTAHOBJICHHBIMH HHTepHpeTaHHﬂ
TTIOJTHOMOYHAMH peLUeHI/Iﬂ
HOTIK-3.10 (40.001 A/02.5 Konrtp. 1 (5 cemectp) | Bompoc Ha 3k3amene
Tn.2) Iposenenue 3-5,9, 12, 20,21, 27,
Ha6n}oz[e]—[1/1ﬁ u H3Mepeﬂnﬁ, VYmMmeer COZACPKATCIIBHO IIOCTaHOBKA

12 | cocraBneHue MX ONMCAHUIl M | MHTEPIPETUPOBATH 9K3aMEHaLMOHHOM
opmyHpOBKa BBHIBOTOB, C | pe3yNbTaThl; 3a/1a4u U
PUMEHCHHEM § MHTEpIIPETALS
MaTeMaTHYeCKUX MOZAeNeH petenns
HOIIK-3.11 (40.001 A/02.5 Kontp.3 (5 cemectp) Bormpoc Ha sk3ameHe 9—
1p.2) JleATenbHOCTD, Kontp 1-3 (6 cemectp), | 22, 25-32
HanpaB/eHHas Ha pellenue | SHACT ~ OCHOBHBIE  METOMBL | oppocp ro pasgesam 2-
3a1a4 aHanuTHdeckoro | PCIICHUA 3alad MaTeMaTH— | 3 (5 cemectp) u 1-3 (6
Xapaxrepa, 4YecKOW ()M3MKH; OCHOBHBIC ceMecTp)

13 | mpexmonararommx BeIOOp W | MPHUKIIAIHBIE MIAKETHI,

MHOro00pasue akTyalbHbIX WCIOJb3YEMBIEC AJISI PELUCHUS

C10co00B pelieHns 3a1a4 Ha | ypapHeHHit B YaCTHBIX

OCHOBE METONIOB | 1113611350 HBIX

MaTeMaTHIeCKOro

MOACJIMPOBAHUSA

ITK-3 CnocobeH akTHBHO y4acTBOBATh B UCCIIEA0BAaHUN HOBBIX MAaTEMATHYECKUX MOJIEIICH B €CTECTBEHHBIX HAYKaX

Brnaneer ocHoBHOW Tepmu- | Komrp. 1 (5 Bomnpoce! Ha 3K3aMeHe,
HOJIOTMEH W TOHSATUHHBIM | CEMECTp), OMPOC IO 3-7,14, 18,23
afmnapaTtoM MaTeMaTHYECKOH | MOIENsM,

HIIK-2.1 (06.016 A/30.6 (hM3MKK; OCHOBHBIMH aHANU- | OMUCHIBAEMBIM

3u.3) IIpeamernas obnacth u

14 | meromst  maremarmueckoro | TAICCKHMA U HHCICHHBIMH | yPaBHEHHSMH B
MOJICTHPOBAHHS p | MCTONAMH  DEIICHUA  YpaB- | YaCTHBIX
€CTECTBEHHBIX HayKa HEHUH B YaCTHBIX MPOU3- | MPOU3BOIAHBIX

BOJHBIX; yMeer  paspa-

0aTBIBaTh AITOPUTM TIpUMeE-

HAEMOI'0 METOAA PEIICHUS

3maer Mertonabl uucienHoro | Komrp. 1 (5 cemectp) | Bompoc Ha sx3ameHe

aHal3a, HUMETb  YETKOe 3-5,9,12, 20,21, 27,
MIIK-2.2 (40.001 A/02.5 NpeACTaBIeHHEe O  BHJAX MOCTaHOBKA HK3aMeHa-
3.1) Uemn wu 3agaum . .

15 | npopomMbIx  rceesiosanwii MaTEeMAaTU4eCKUX  MOJAEIEH, LOUOHHOM 33734 U UH-
" pa3paGOTOK p | OCHOBAaHHBIX HA HYHCIICHHBIX TepIpeTanys peueHus
CCTECTBEHHBIX HAyKa MeTo/ax, O chocobax ux

MOCTPOCHUH, O YHUCIEHHBIX
METOAAX peanu3anyu
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MaTEMaTHYCCKUX MOACII e

WIK-2.3 (40.001 A/025

VYmMmeer II0JIB30BATLCS  CIIpa-

3adeTHEIE 3aJaHH.

Bomnpock! Ha ’Kk3ameHe

3n.2) OredectBeHHbi 1 | BOYHOM MaTematuieckoi | Ompoc mo pasaenam 1,2, 32
16 MEXITyHapOIHEI ombIT B | JuTepatypoir mo wmarema- | 1-3 (5 cemectp), 1-3
HccIe[0BaHnH THYECKOH (usnke u (6 cemectp)
MaTeMaTHIeCKUX MOJENEH B | cOQTBETCTBYIOIMMU  Pecyp-
€CTCCTBCHHBIX HayKa caM¥ CeTH I/IHTepHeT
Ymeer MIPUMEHSTh Ha | Kontp. 1 (5 cemectp) | Bonpocs! sx3amena 3—
WIK-2.4 (40001 A/025 | MPaKTHKE merozsl | Ompoc mo pasmeny 1 | 5, 22
3u.4) Meronsl mpoBenenus | THCIEHHOTO aHammsa; | (5 cemectp),
SKCIIEPHMEHTOB U | peaym3oBaTh yuCcIeHHbl | paszgenam 1,2 (6
17 HaONroNieHnii, 0000MEeHNs W | alTOPUTM  IPOTPaMMHO  C | CEMECTp)
00paboTky MHGbOPMALMU B | [TOMOIIBIO
HCCIIEIOBAHNH HOBBIX | YHCTpYMEHTAJIbHBIX CPEICTB
MaTEMaTHYCCKHUX MOJCIICH B " HpI/IKJ'IaI[HLIX HporpaMM;
CCTCCTBCHHBIX HayKa aHAJIM3UPOBATh MONTyYEHHbBIE
pe3yJIbTaThI
Bunazgeer METOIaMHU u | Kourp. 1 (5 cemectp) | Bonpocs! sx3amena 3—
UIK-2.6 (06.016 A/30.6 npuemMamMu  TONy4eHHUs U 5,22
v.1) AHaJIM3HPOBATH CHCTEMATH3allM 3HAHUWA B
18 BXOIHBIC JJAHHBIC szl 6 o
obmacTi  MareMaTH4YeCKOu
NPOBEACHUN HCCICN0BaHUU
MaTEMATHUYCCKUX MO}IeHeﬁ B d)H?’HKH’ yMeeT
€CTECTBEHHBIX HAYKaX aHAJIM3UPOBATh IOJTYYEHHbIC
pe3yJIbTaThI
Bnageer ymenuem camocro- | KoHtp. 1-3 (5 | Bompoc Ha 3x3ameHe
ATENBHO OCYINECTBIAThL BBI- | cemecTp), 1-3 (6 | 3-5, 11, 12,
UIIK-2.8 (06.001 D/03.06 00Op METONMKH pEIICHHs W | CEMECTP) 15,16,19,25, 28, 29
Tr.2) Tpoextuposanue | poornoenys anropurma Toit
CTPYKTYp  [IaHHBIX  IIpH o .
WJIM MHOM 3a/1a41; HABbIKAMU
19 | pa3paboTke ¥ TNpPOBEACHUH 2
SN — Hoppix | AABATb  TONHBIA  aHamn3
MareMartuueckux Mozeneif p | PE3YILTATOB  PCHICHUA U
€CTECTBEHHBIX HAyKaX OLCHUBATH I'PAHUIIBI IIPUME-
HUMOCTH BBIOPAHHOTO
MeToja
MIIK-2.10 (40.001 A/025 | Jimeer ueTkoe mpeaCTaB- Bornpoc Ha sk3aMeHe
Tn2) . HPOBeﬂeH“f JIEHME O BHIAaX MaTeMaTH- 3-5,9, 12, 20,21, 27,
HaOMoNIeHMil 1 M3MEPEHMIL, | yoopy  \omemel, OCHOBAH- OCTaHOBKA
COCTAaBJICHHUEC HX OIIMCaHUU U o
20 HBIX Ha YHCIEHHBIX MeTonax, | Kourp. 1 (5 cemectp) | 3K3aMeHAIMOHHOH
($opMyITUpOBKa BHIBOZIOB IIPH .
A ———— crocobax WX MOCTPOCHHH, 3a1auu u
MaTeMaTHUeCKuX Moxeseii B | O  METOMAX  peanusaluu MHTEPIpETALHS
€CTECTBEHHBIX HayKax MAaTEMATHUYECCKUX MOJACIIEN peuicHus
Brnageer OCHOBHOW TepMH-
HUIIK-2.11 (40.001 A/02.5 | Homoruei ¥ MOHATHHHBIM
Ap.2) HeATenbHOCT, | anmapaToM MAaTeMaTHYECKOH
HaNpaBJICHHAA HA DPCIICHUE | (h31KK; OCHOBHBIMHU aHAIH-
3a7a4  AHATHTHYECKOTO XA~ | orvapon o o yrceHHBIMK Komurp.3 (5 cemectp)
pakTepa, IPEAINOoNararolux _ | Konrp 1-3 (6 cemectp), B 9
21 | BetbOp u  MHOroobpasue MeTOHaMH PCIICHIA ypaBHE OMPOCHI MO pa3zenam 2- Oripoc Ha SKAMENE
aKTyaJIbHBIX criocobos | HAM B HACTHBIX  TIPOM3- | 3 (5 covecrp) u 1-3 (6 22,2531
pelenus 3afay, paspaborku | BOAHBIX; METOAaMHu 1 | cemectp)
HOBBIX MmareMmarnueckux | IpUECMaMH  INOJY4YCHUS U
MofieNiel B €CTECTBEHHBIX | CHCTEMAaTH3allMd 3HAHWUK B
HayKax o0JacTH MaTeMaTHIECKON

(huznkn
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CooTBeTcTBHE KOMIIETEHIUIi, ()OPMHUPYEMbIX IPH U3yYeHUHU JUCHUIINHBI, 1 BUIOB
3aHATHH

IIepeuyenn

Bunnl zanstuit

@OopMBI KOHTPOJIA

KOMIIETEHIAN s J1a6. Ip.

KCP

CPC

OIIK-1 + +

— KonrpoarHas pabora;

— 3auer;

— Omnpoc 1o  pesyiabraram
CaMOCTOSITENIbHOI pabOThI;

— DK3aMeH

— Kontponrnas paborta;

— 3auer;

— Omnpoc 1o  pesyiabraram
CaMOCTOSITEIbHON pabOThI;

— OK3aMeH

MK-2 + +

— Omnpoc mno  pe3yibTaTaMm
CaMOCTOSITEIbHON pabOThI;

— KontponrHas pabora;

— OK3aMeH

TunoBbie KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbl, He00X0AMMBbIe I OLleHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapAKTEPU3YIOLHE ITANbI
¢dopmMupoBaHUs KOMIIETEHUIMI B Mpolecce 0CBOCHUS 00pa30BaTeIbLHON MPOrpaMMbl

IIpumepHoOe conep:kaHue KOHTPOJIbHBIX padoT

1. Kontponsnas Nel (ITocTraHoBka 3a1ad MmaTeMaTHYeCKON (pU3UKH).

[TpumMepHBbIe 331291 KOHTPOJIBHON padboThI Ne 1

Bapuanr 2
[ToctaBUTh KpaeByto 3a1a4y:

YIpyruit crepkeHb NepeMeHHOro cedeHust S (X), KOHIBI KOTOPOrO YNPYro 3aKpeIuieHbl

(ko3 duitnent ympyroro 3akpersieHus K), coBepimaeT CBOOOTHBIC Majble MPOIOJIbHBIC

KOJ'I€6aHI/IH, BbI3BAHHBIC HCKOTOPLIM HAaYaJIbHBIM BO3MYIICHUCM. IInoTHOCTH Macchl paBHa P (X)

, MOTTyIb YIIPYTOCTH — E (x).

Bapuanr 2
ITocTaBUTH KpaeBylo 3a1a4y:

Bokosas mosepxuocts crepikas 0<X<| remmonsonuposana. HauansHas Temmeparypa
CTEpXKHS HyJ€Bas, OJMH KOHEIl MOAJEPKUBACTCS INPU HYJIEBOM TeMIiepaTrype, a JApyrou
TEIUION30IMpOBan U ¢ MomMeHta t =0 feiicTByer pacnpeneneHHbI BHYTPEHHHH HCTOYHUK

Teria MOrHoCTH ((X).

Bapuanr 3
[TocTaBUTH KpaeBylo 3a1a4y:
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bokoBass MOBEPXHOCTb CTEP)KHsI TEIUIOM30JMPOBAaHA, a HAa KOHUAX IIPOUCXOJIUT
KOHBEKTUBHBII TEIJOOOMEH CO CpeldaMu, TeMmIeparypa KOTOpbIX u1 M u2. HavampHas
TEeMIIepaTypa CTEPKHs HyJIeBas

2. KonrponpHas Ne2 (I[IpuBeeHre kK KAHOHUYECKOMY U TIPOCTEHIIIEMY BUIY YPaBHEHUH C
JBYMSI HE3aBUCHUMBIMU ITE€PEMEHHBIMU ).

EBnoxkumoB A.A., IlanoBa A.B., PyonoB C.E. YpaBHeHHsT MaTeMaTH4eCKOH (PHU3UKH.
Metomudeckue ykazanus. NoeNe 9-25 crp. 14, 16-25 ctp.15.

[IpumepHbIe 3a1a4n KOHTPOJIBHOM paboThl Ne 2

Bapuanr 1
1. TlpuBecTH K KAHOHHYECKOMY BUy YPaBHEHUSI:
Pu o4
a W_Xa—yzzo, x<0;
0%u 02 0%u
2 u 2
X + [ — =0.
0) ox 2 6 xy oxdy 1y Y

2. TlpuBectu K mpocTeiieMy By YpaBHEHHE:
Ugy +4ug, +4uf, +3uy +6u), =0.

Bapuanr 2
1. TlpuBecTn K KAHOHHYECKOMY BUIY YPABHEHUS:
Pu U
a) — —X—=0, x>0;
ot oy

0%u 82u  2%u 1ou
X 2/ X +y—+——=0.
0) Xz VY oxav Y oy: 20y

2. IlpuBectu K mpocCTEiIieMy BUy YPaBHEHHUE:
Uy + 2U,, +5u,, + _u, +2u, =0.
2

Bapuanr 3
1. HpI/IBeCTI/I K KAHOHHYCCKOMY BUY YPABHCHMU:
2 0°%u 2 02u y 2 0*%u
X + + =
a) * 5x2 Y oxa y ay?
oy 0%
6) X 5 - V=5 —2-+Uu=0.y<

2. TlpuBectu K mpocreiilieMy BU1y YpaBHEHHE:
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35Uy — 2, + 3U, + U, =0,

3. Konrponsnast Ne3 (Pemenue 3amaun Komm ajis ypaBHEHUHN runepOOIMYECKOro TUTIA.
Pemenue 3anaun Ko u 3a1a4 Ha nostynpssMoi Ui BOJTHOBOTO YpaBHEHUS).

EBnoxumoB A.A., ITaBnoBa A.B., Pyouos C.E. YpaBHeHus: MmareMaTnueckoil (pU3HUKH.
Meroaunueckue ykazanus. NoeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[TpumepHbIe 3a1a4n KOHTPOIBHOM padoThl Ne 3
Bapuanr 1
Haiitn pemenue 3anaun Komm:

ayu _ -12u =0, X< y>0; u|] =e, u | =0.
XX Xy vy y=0 y y=0

6) u'=u’ +xsint, t>0, X|< 05 ) =3e7%, u'| _ 1
tt XX t=0 th=0 " y 41

PeI_HI/ITI) HaanBHO'rpaHI/IqHBIe 3aaun:
a) U =9u’, x>0, t>0, u(x,0)=x*, u)(x,0)=x, u(0,t)=t"

6) AU, =u’, +6xt, x>0, t>0, u(x,0)=cosx, u/(x,0)=0, u,(0,t)=sint

Bapuanr 2
Haiitu pemenue 3agaun Ko

a) U —4u +30° =0, |x<oo, y>0; u| =0, u | =sinx
XX Xy yy y=0 y y=0

=x%sin x, U, =cos 2Xx.

u’'=9u’ +x2+t?, t>0, X,<o; U
|t:0 t|t:o

6) «  m ||

Pemmts HaYaJIbHO-TPAHHUYHBIC 3a1a4Yn:

2) Uy =U', x>0,t>0 u(x,0)=sinx, u (x,0)=1, u (0t)=cost

6)u' =9 +e x>0, t>0, u(x,0)=1+x, u'(x,0)=1-cosx, u(0,t)= cost
tt XX t

Bapuant 3
Haiitu pemenne 3anaun Ko

a)u” 4y —-2u =0, X<, y>0; u| =cosx, u | =1-sinx.
XX Xy yy y=0 y y=0

6)U’:4U’+(X+t)2’ t>01 |X|<OO,U| :In(X2+1), u,| :COSZX.
tt XX t=0 tht=0

Pemuts HavdaJIbHO-TPaHWYHBIC 3a1a4N:

ayu’ =9u’, x>0, t>0, u(x,0)=x°, u'(x,0)=3x>,u"(0,t)=0t
t t X

t XX
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6) 25u/ =u’/ +e™*, x>0, t>0, u(x0)=x u(x0)=sinx u(0,t) =sint

4. KontponbHas Ne 4 (Meton @ypre perieHHsl CMEIIAHHbIX 3a]a4 JJs ypaBHEHUN
TUNEPOOMIECKOTO U TapadOIUIeCKOTO THIIOB).

EBnoxumoB A.A., [TaBnoBa A.B., Pyouos C.E. YpaBHeHus: mareMaTnueckoil (pU3HUKH.
Metomndeckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHbIe 33124l KOHTPOJIbHOM paboThl Ned

Bapuanr 1
Pemmtes cMentanable 3a0a9u:

a) Uy = 36Uy, ,t>0,0<x<1 u(0,t)=0, u(L,t)=0, u(x,0)=5sin nx0, u (x,0) =0,

6) U =U U+xt(2-1)t>00<x<m u (0,t)=t? u,(rn,t)=12u(x,0)=cos 2x.

Bapuanr 2
Pemmtes cMentangble 3a0a9u:

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

3n yis
u(x,0) = cos _2 X, u,(x,0) = cos ;x.

6) U =Uyx+Ut>0,0<x<l u(0,t)=0, u(l,t)=0,u(x,0)=1.

Bapuanr 3
Pemmthk cMemaHHbIe 3a1a49u:

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

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

5. Konrponbhas Ne 5 (Meron ®@ypbe pelieHus KpaeBbIX 3aj1ad Ajs ypaBHeHu Jlamaca
u Ilyaccona).

EBnoxumoB A.A., [1aBnoBa A.B., Pybuos C.E. YpaBHeHus: mareMatnueckoi (huU3HUKH.
Metonnueckue ykazanus. NeNe 29-31 ctp. 34.

[TpumepHsbIe 3a1aun KOHTPOJIBHOM paboTh! Ne5

Bapuanr 1
1. Haiitu QyHKIMIO, TApMOHHYECKYIO B Kpyre X2 + Y? <1, yIoBIeTBOPSIOIIYIO TPaHHIHOMY
ycnoBuio Ul , ) = Xt —y? -4

2. Haiiti dyHkipio, yroBieTBopsomtyio B kobie 1< X? + Y2 <4 ypapueruio Ilyaccona

:y’ u

X2+y?=1

Kry?=4

! r
u,+ul, =—4xy, u
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Bapuanr 2

1. Haiiti (yHKUHIO, rapMOHHYECKYI0 B Komble 1< X? + Y2 < 4, yIOBICTBOPSIONIYIO IPAHAIHBIM

ou
yCaoBusM 0) =0,ul, , =y-9
an s X“+y =4
Xe+y?=1
2. Haiiti yHKIMIO, yIOBIETBOPSIONLYIO B Kpyre X2 + Y2 <4 ypasuennio ITyaccona
’ ’
+U' =—X =
uxx uyy ! X2+y2=4
Bapuant 3
1. HaiiTi byHKIMIO, TApMOHHYECKYIO B Kpyre X2 + Y? <1, yIOBIeTBOPSIONIYI0 IPaHHIHOMY
au
YCIIOBUIO =0
on X2+y?=1
2. Haiftn ynkimio, yaoBiersopsiomyio B kombite 1< X2 + Y2 < 4 ypasuenmio ITyaccona
ou
U +u" =1 ¥ rpaHUYHBIM YCIOBUAM U =0, =X.
XX yy x2+y2=1 an
X2 +y?=4

IIpuMmepHbIe GopMyIHPOBKH HHAUBHUAYAJIbHBIX 3aaHUI

1. Bocnonb3oBaTbcsi CpeAcTBAaMH MaTE€MaTHUYECKMX [IaKeTOB JUIsl pelIeHus 3aJadd |
BHU3YyaJIU3alH Pe3yJIbTaToB.

Ha xpyrinyio mMeMOpaHy, 3aKperieHHYI0 MO Kparo, NeHCTBYeT BHEIHsSS TapMOHHYECKas
cuma  q(x,t)=psinmt, HenpepslBHO pacmpeiencHHAs IO BCEH IUIOMAAM  MEMOPaHBI.

[TpoBepuTh, 4TO BBIHYXKICHHbIC KOJICOAHHsS MEMOpaHbl BhIpakaroTcs paBeHCTBOM (R — pammyc
MeMOpaHBbI)
[ (o ) ]

T @t 7w
v

2. Bocmnoap3oBaTthcs cpeacTBaM  MATCMATHYCCKHUX IIAKCTOB JUIA PCHICHUA 3aJadd H
BHU3YyaJIU3allUH PE3YJIbTATOB
]_II/IJ'II/IHI[p paaunyca R HarpeT A0 TEMIICpaTyphbl TO H OXJIAXKIACTCA C IMMOBCPXHOCTH TAKUM

O6p2130M, qTO €€ TeMIieparypa, Ha4YhHasA C MOMCHTA t= 0, MoAACPIKUBACTCA IMOCTOSIHHOH U
paBHOﬁ HYIIIO. Haiitu 3axon pacipeaciacHust TeMICpaTyphl, CUUTAsd, YTO paCIIPEACICHUC
TEMIICPATYPLI BO BCEX MOICPCUHBIX CCUCHUAX OJUHAKOBO.

3a‘leTHO-3K33MeHaHI/IOHHLIe MaTepHuaabl 1Js1 l'[pOMG)KyTO'-IHOﬁ aTTeCTalluu

OcHoBHBIE TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS AUCLUIUIMHBI TPEICTABICHBI B TaOIMI1Ie
B BHJE IPHU3HAKOB CHOPMHUPOBAHHOCTH KomreTeHUud. TpeGoBaHus QopMmyaupyroTcs B
COOTBETCTBUU CO CTPYKTypoii, mpunsaToii B ®I'OC BO: 3HaTH, YMETBH, BIAAETD.
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IIpuMepsI 32a4eTHBIX 3aJaHUI

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

VIpyruit CTepKeHb MePEeMEHHOTO CEUCHHS © (X), KOHIIBI KOTOPOTO YIPYIO 3aKpEIUICHBI
(ko3 duiment ympyroro 3akpemieHus K), coBepiiaeT CcBOOOTHBIC Majble IPOIOJIBHBIC

KoJie0aHus, BEI3BAaHHBIE HEKOTOPBIM HaYaJIbHBIM BO3MYIeHHEeM. [II0THOCTE Macchl paBHa P (X)

, Moymb yrpyrocti — E (X),
2. IlpuBecTn K KAHOHUYECKOMY BH]Ly YPAaBHEHHS:
u U
a) — —X—=0, x<0;
aXZ ayz
6) Usx +4usy +4uy, +3ui +6uy =0.
Bapwuanr 2
1. TlocTaBuTh KpaeBylo 3a/1a4y:

Boxosas nosepxuocts crepxkus 0<X<| rtemmousonuposana. Hayanbnas temmeparypa
CTepXHS HyJeBas, OJUH KOHEIl MOJAJEp)KUBAETCs MpU HYJIEBOM TemiepaTrype, a JApyroiu
TEIION30JIMpoBaH u ¢ MoMeHTa t =0 jefictByer pacmpeseneHHbI BHYTPEHHHH HCTOYHHK
Teria MourHocTH ((X).

2. TlpuBecTn K KAHOHUYECKOMY BH]Ly YPAaBHEHHS:

fu  u
a) W_Xa_yzz 0, x>0;
0) u, +2u, +5u, + Eu'x+ 2u,= 0.
2

Bapuant 3
1. TlocraBuTh KpaeByro 3a1ady:

BokoBasi TMOBEPXHOCTh CTEPXKHS TEIUIOM30JUpPOBaHA, a Ha KOHIAX IPOUCXOIUT
KOHBEKTHUBHBIH TEIJIOOOMEH CO CpelaMu, TeMIleparypa KOTOphIX 1 M u2. HavampHas
TeMIepaTypa CTep)KHs HyJIeBast
2. TlpuBecTH K KAHOHUYECKOMY BH]Ly YPABHCHHS:

, 02U , o2y , 0%u 0
XP———+ 2xy ——+ = 0.
a) ox 2 ¢ OX0y g oy?

/! r r / I
6) SUxx =iy — 2y +3uy + U, =0.

IIpumepHBbIii nepeyeHb BONPOCOB, BHIHOCMMbBIX HA IK3aMeH

1. Tlonstue muddepeHaIbHOro ypaBHEHHsI ¢ YaCTHBIMU MPou3BoIHbIMU. [locTaHOBKa
3a7a4 MaTeMaTHueckoil pusuku. TUIBI KpaeBbIX yCIOBUI.

2. KoppekTHOCTb IOCTAaHOBKH 3a/1a4 MateMatudeckoi ¢pusuku. [Ipumep Anamapa.

3. BriBoa ypaBHeHMs KoneOaHus cTpyHbl. [Ipumeps! Apyrux ypaBHEHUI MaTeMaTHUECKOIl
bu3uKy.

4. BbIBOJ ypaBHEHUsI TEIIIOMPOBOJHOCTH.

BeiBOJ ypaBHEHM T'HIPOJMHAMUKH U AKyCTUKHU.

6. Knaccudukanus muHelHbIX 1udPepeHINanbHbIX yPaBHEHUH BTOPOTO MOpsAKa B
YaCTHBIX MPOU3BOIHBIX (OOIIMI Citydait).

o

26



10.

11.
12.

13.
14.

15.

16.

17.
18.

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

32.

Knaccudukanus muHeWHBIX quddepeHInaTbHbIX YPAaBHEHHH BTOPOTO MOPSIKA C IBYMS
HE3aBUCUMBIMU  TEPEMEHHBIMU.  XapaKTePUCTUYECKass IOBEPXHOCThb.  [Ipumepsl
XapaKTEPUCTHK.

[IpuBeneHre K KAHOHUYECKOMY BUAY I PEpEeHIIHATBHBIX YPABHEHUH BTOPOTO MOPSIAKA
C JBYMs HE3aBUCHUMBIMH IEPEMEHHBIMU (THIIEPOOTHUECKOTO THUIA, MapadOoIMIecKOro
THUIIA, YJUTAIITUYECKOTo TUMa). JIeMmma 0 XxapakTepuCTUKax

Pemienne 3amaum Komm uisi OJHOMEPHOrO BOJIHOBOrO ypaBHeHus. Dopmyna
I’ Anambepa

CymiecTBoBaHME, €IUHCTBEHHOCTh M YCTOWYMBOCTH pemieHus 3amauu  Komm  ist
OJIHOMEPHOTO BOJHOBOTO ypaBHeHUs. OO00IIEHHOE PEIICHHUE.

Pemrenne kpaeBbIx 3a7a4 JIsl OTHOMEPHOTO BOJIHOBOTO YPABHEHHS HA MOJTYIPSIMOM.
Pemrenne 3amaun Komm st IByXMEpPHOTO M TPEXMEPHOTO BOJHOBBIX YPABHEHUM.
®opmyna [Tyaccona. @u3NYECKHil CMBICT PELLICHUSI.

Pemenue 3amaun Ko a1 H€0AHOPOIHOTO BOJTHOBOTO YpaBHEHHS.

EnuHCTBEHHOCTh M YCTOMUYMBOCTH perieHust 3agaur Komm ajisi BOJTHOBOTO YpaBHEHUS
(TpexMepHBIi ciyydaii).

Merton ®@ypwe pelieHHs CMENIaHHBIX 3aJad Il  BOJHOBOTO ypaBHEHUS  (IIst
OJIHOPOJIHBIX M HEOTHOPOJHBIX YpPaBHEHUW WM TPAaHUYHBIX YCIOBUMN). EAMHCTBEHHOCTH
perieHusl.

[IpuMepsl pemieHus CMENIaHHBIX 3a7a4 (3a7a4a O KOJICOAHUSX OTPAHMYCHHOU CTPYHBI,
3a/1a4ya 0 KoJIeOaHUsIX KPYriioi MeMOpaHbl

Oynkiuu beccens. CroiicTBa dhynkiuii beccens.

Cwmemranapie 3a7a4d  JUIl  yPaBHEHHS TEIUIONPOBOMHOCTH. [IpuHIMI MakcuMmyma.
KoppeKkTHOCTh MOCTaHOBKM CMELIaHHBIX 3aja4 JJIsl ypaBHEHUS TETIONPOBOIHOCTH.
[Ipumenenne wmetroga @Dypbe K pEIICHUIO CMENIAHHBIX 3a7ad Uil ypaBHEHUS
TEIJIOMPOBOIHOCTH (OJHOPOIHOTO U HEOJHOPOIHOTO).

Pemenne 3amaun Ko aiist ypaBHeHUS TerionpoBoaHocTu. Metoa dyakumii ['puHa.
Pemenue 3anaun 0 pacripoCcTpaHEHUH TEIUIA B TPEXMEPHOM IMPOCTPAHCTBE.

OcHOBHBIE TUIBI KPaeBBIX 3ajau Uil YpaBHEHUH AJUTUNTHYECKOro Tumna. [IpuHuun
MakcuMyMa Jjisi TapMoHuuYeckux Qynkuuii. @opmysnsl [puHa.

EquHCTBEHHOCTH pelieHus KpaeBbIX 3a1ad Uil YPaBHEHUN AJJTUITHYECKOTO THIIA.
Oyukuuu ['puna BHyTpeHHux 3aaa4d Jupuxiie u Helimana.

[Ipumenenne mMerona pyHkumii ['prHA K pEIICHUIO KPAeBBIX 3a1a4 JUIsl YpaBHEHUI
AITUNTUYECKOTO TUNa (pelleHrne BHyTpeHHen 3a1aun Jupuxie mis mapa)

HepasenctBo IMapnaka. CoiicTBa rapMoHUYeCKUX (PyHKIUH (PyHKIHH, TAPMOHUYECKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIEOBATEILHOCTIX TAPMOHUYECKUX PYHKIUN).
OOBbeMHBII 1 TOBEPXHOCTHBIEC MOTEHIIUAJIBI U KX CBOWCTBA.

Pemenue 3anay Jupuxie u Helimana ¢ moMoIIb10 NOTEHIIMAIOB.

[Ipumenenne ™erona @Dypbe K pEIICHUIO KpaeBbIX 3agad JUisl  ypaBHEHUU
AITUNTHYECKOTO THIA (pelleHne BHyTpeHHel 3a1aun Jupuxie amns ypaBHenus Jlammaca
B Kpyre)

NurerpansHoe mpeoOpazoBanue Dypbe (onpeaeneHue, CBOWCTBA, MPUMEP MPUMEHEHUS
npeoOpazoBanust Pypbe K peUIeHUIO 3a]]a4 MaTeMaTHUECKON (DU3HKH).

Wuterpanbable mpeobpa3zoBanusi Ha modymnpsaMoin (mpeobpaszoBanue Jlammaca, sin, cos-
npeoOpazoBanust Pypwe, nmpeodpazoBanue XaHKENs).

Bapuamus ¢Qynkumonama. OkcTpemMyM (QyHKIHOHAna. BapuarnuoHHble 3amaud B
MaTeMaTH4ecKon (u3uKe.

IIpumepbl IK3aMeHANIMOHHBIX 33/1a4

Haiitn ¢ynkuuio U(X,t), OMMCHIBAIONIYIO MPOIECC MAabIX MOTEPEYHBIX KOJIeOaHUit
omHoponHoit ctpynsl  (0,I), 3akperuieHHod Ha KoHmax. HadanbHble cMemIeHUsS
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10.

onuchBalOTCs QyHKIHME 3sin 27X 4 5sin X . HauambHas ckopocTb pasHa Hymo. (Cuty
I |

HaTsKCHHA U INIOTHOCTH CTPYHBI CHUTATh PABHBIMU GI[I/IHI/II_IG)

Crpyna c 3akperuieHHbiMH KoHIamMu (0,m) KoseOnercs TmOJ JICHCTBUEM CHJIBI,
pacnpezenenHoi ¢ mwiotHocThio f(X,t)=sint. Haiitu oTknonenus U(X,t) cTpyHbI, eciu B
HadaJILHBEIII MOMEHT OTKJIOHCHUSI TOYCK CTPYHBI PaBHbI HYJIO, 4 HAaYaJIbHBIC CKOPOCTU

onuceiBatoTcss pynkuen Y(X)=X. (Cuny HaTsSKEHHS M IUIOTHOCTh CTPYHBI CUMTATh
PaBHBIMH €JIMHUIIE).

K omHopomHomy crepkHio (k=9, p=1) eIMHMYHOW JUIMHBI TPUIOKCHA CHIIA,
pacnpenenennas ¢ IIoTHocThio f(X,t)=xe™, neiictByromas ¢ momenra t=0. Haiitu
OTKJIOHCHHUsI CTepkHs U(X,), mpeamosaras, 4TO HaYalbHBIE CKOPOCTH TOYEK CTEPIKHS
paBHBI HYJIIO, @ HaYaIbHbIC OTKJIOHCHHUS OMUChIBAlOTCS QyHKIMEH Y (X)=X. JIeBbIii KoHell
CTEpI)KHSI JKECTKO 3aKpeIUIeH, MpaBblii — cBOOoNeH. I[lnomane MOmepedHOro CeueHwus
cuuTaTh paBHOM 1.

Crepxenbp (0,1) coBeprraer Manble NPOAOJbHBIE KOJCOAHHS TMMOJX  JACHCTBHEM
TapMOHHUYECKON CHIIBI, pactpeaeaeHHON ¢ mioTHocThio f(X,t)=sint. Haiitu oTkiIoOHEHUS
crepxus (k=4, p=1) u(x,t), npennosiaras HadyaJIbHbIC YCIOBUsS HyJIEBbIMU. OTKIOHEHUS

JICBOr0 KOHIIA CTEpXKHs omuchiBaroTcs ¢yHkimen f(X,t)=t, mpaBblii KoOHel CTepKHS
cBoOoieH. [Inomaas monepeyHoro ceyeHust CYNTaTh paBHOU 1.

Haiiti QyHKIIMIO, TapMOHUYECKYIO B Kpyre, paauyca 4, IpUHUMAIONIYIO Ha €ro rpaHulie
3HageHns U(X,y)=X2.
HaiiTu 3akoH BBIpaBHUBaHUSA Ha4yaJbHOW TEMIIEPATYPHI u(x, O) =0 B omHOPOTHOM

crepskHe noctossHHoro cedenus (p =9,k =36,¢ =4,S =1), neBbiit KoHel KoToporo X =0

MOJICPKUBACTCSI TIPU HYJICBOW TeMIIepaType, TeMIeparypa mpaBoro KoHia X =3 paBHa
6t, B CcTepKHE HMEETCS PACTIPEACICHHBI HWCTOYHUK C TOCTOSHHOW MOITHOCTBIO

2x+1+ 4sin (nx) .

Haiit ycTaHOBHUBINMICS TeMICPATYPHBI PEKUM B MPSIMOYrOjbHON MmiactuHe (
p=1,k=4,c=4) 0e3 BHYIpEHHHX HMCTOYHHUKOB Temia, 0 <X <2mw,0<y <7, ecinu Ha
OOKOBBIX TPaHUIIaX U BEPXHEM OCHOBAHUU MOJJCPKUBACTCS HyJEBas TeMIlepaTypa, a Ha
HUKHEE OCHOBAHME I10/Ia€TCs TEIIOBOM MOTOK X + 5SinX .

o
Haiitu pacnpenenenue nmoreHumana B KBaaparHon miactuHe 0< X,y < —, eciii OOKOBBIE

CTOPOHBI €€ 3a3eMJICHBI, a Ha HIPKHEM U BEPXHEM OCHOBAHHMH HAIPSKEHHOCTh
3JIEKTPOCTATHYECKOTO 10JIsl PaBHA COOTBETCTBEHHO 0 1 5sin (2x ) + sin (4x).

Konerr monyGeckoHEUHOTO OJHOPOJHOTO CTepkHS p=2,E=8 coBepuaer B

MPOJIOJLHOM HANpaBlICHUH TapMOHHYECKOe Kojebanue Buaa 6sin 3t +1. Haiitu
CMEIICHHE TOYEK CTEepXKHS B JFO0OW MOMEHT BPEMEHHM, €CIM HaydajibHble CMEIICHHUS

onuckiBaroTcsa pyHkuuei 2X +1, a HavanbHBIE CKOPOCTH HYJIEBBIE.

Haiitu pacnpenenenue noteHnuana B Kpyrioi miacTUHE X2 + y2 < 4, ecnn BHYTpH Hee
HaXOJATCS 3aps/ibl C IOTHOCTBIO Y (X, y) = X2 — y?, a NOTEHIHAT HA IPAHUIE PABEH

4y? .
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HOK&Z}&TQJ’IH, KPUTCPHUHA U LIKAJA OECHKHA C(l)OpMHpOBaHHLIX KOMIIeTeHI M it

Konn
HanMEHOBaHUE
KOMIIETEHIIHU

CooTBeTcTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIUH IIJIAHUPYEMBIM PE3yJibTaTaM
O6y‘~ICHI/IH 1 KPpUTCPUSAM HUX OLICHUBAHUSA

IIOPOr OBBII 0a30BBIN | IIPOJIBUHYTBIN
Ornenka
Y I0BIETBOPUTENBHO | Xoporo | OTy1M4HO

OIIK1 Cnocoden

NPUMEHATH (l)yH[[aMeHTaJIBHLIe 3HAHHUSA, IIOJTYYCHHBIC B 00J1aCTH MAaTEMATHIECKHX H

(1JM) ecTeCTBEHHBIX HAYK, U HCIO0JIb30BATh UX B MPO(ecCHOHAIBbHON 1esiTeTIbHOCTH

3HaTh: NOIIK-1.1
(06.016 A/30.6 31.3)
Cnoco0eH npruMeHsTh
(hyHIaMeHTaIbHBIC
3HAHUS, MOJNyYCHHBIC B
obacti Marema-
THYECKMX H  (um)
€CTECTBEHHBIX HAYK, H
HCIIONIB30BaTh UX TPU

aHalM3e  TpeIMEeTHON
obacTu

HOIIK-1.2 (40.001
AJ02.5 3H.2)

OrteuecTBEeHHbII "
MEXKTyHapOIHBIH OIBIT
B o0mactu Marema-
THYECKMX W (Win)
€CTECTBCHHBIX HayK, U
UCIOJIB30BATh  HX
pohecCHOHaTBEHOM
JeATENbHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 VY.1)
Vcnonps30BaTh CyIiecT-
BYIOIIIUEC THIIOBBIC pe-
LICHUSI ¥ IA0JIOHBI TIPH
aHanmse BXOZIHBIX
JAHHBIX

Bnaoems: HOIIK-1.7
(40.001 A/02.5 Tan.2)
IpoBenenne  Habmo-
JeHUH M W3MEpEHUi,
COCTaBJICHHE UX ONHCa-
HU U (OpMYIUpPOBKa
BBIBOJIOB

HOIIK-1.8 (40.001
A/02.5 Ip.2 Tn.)
JesTenbHOCTD, Hampas-
JICHHas Ha pelIeHHue
3a71a4  aHAJIUTHYECKOro
Xapakrepa, Hpearona-
ralomux  BeIOOp H
MHOrooOpasue  aKTy-
aIbHBIX CIOCOOOB pe-
LIeHUs 3a1a4, ¢ Mc-
monb30BaHueM (QyHza-
MEHTAJIbHBIX  3HAHUH,
MONYYEeHHBIX B 00JacTH
MaTeMaTHYECKHX u
(M)  eCTECTBEHHBIX

HayK

B
aHaJln3a

3Hamb: OCHOBHBIC TIOHS-
THS, KATETOPUH, TPUHITUIIB]
U TEOPEMBbl  COOTBETCT-
BYIOLIMX pa3JieJioB  ypaB-
HEHUM MaTeMaTUYECKOHN
¢buznky;

Ymems. ucnonpzoBaTh Ma-
TeMaTUYEeCKUEe METOJbl U
KOMITBIOTEPHBIC TEXHOJIOTHH
IS peleHUs] CTaHIaPTHBIX
3ajad MaTeMaTH4ecKoi Qu-
BHKH.

Braoems: wmeromamu pe-
[IEHHUS CTAaHIAPTHBIX 3134
MaTeMaTHYeCKOl (U3UKH,
ypaBHEHUU
MaTeMaTHYCCKON (QU3UKH.

Obyuarowuticsi nokasvieaem
HE JOCTaTOYHBIH YpPOBEHb
3HaHUH yae0HOTr 0 u
JIEKIIMOHHOT'O0 ~ MaTepHaia,
HE B TIOJHOM oOBeme
BIIAZICET  TPAKTHYECKUMHU
HaBbIKaMH, YyBCTBYET
ce0s1 HeyBEpEeHHO TP aHa-
au3e YpaBHEHHI
MaTeMaTHIeCKON (PU3NKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl ~ TIPUBIIEKAIOTCS
HENOCTaTO4HO Beckue. Ha
ITIOCTABJICHHBIE  BOIPOCHI
3aTpyqHSETCS C OTBETaAMH,
ITOKa3bIBaET HEIOCTATOYHO
IyOOKMe 3HAHUS.

3nams: OCHOBHBIE TOHS-
TUSI, KATEropvH, IpHH-
Ul U TEOPEMBI COOTBET-
CTBYIOIIUX pazzenoB
YpaBHEHUI MaTeMarTu-
Yyeckod (U3MKU U CBSI3U
MEXTy HUMH;

Ymems: BbIOpaTh U HC-
MOJb30BaTh MaTeMaTHdec-
KHE€ METOJIbl U KOMIIBIOTEP-
HBIE TEXHOJIOTHH JJIsI pellie-
HUS CTaHJAPTHBIX 3a/1a4
MaTeMaTHYeCKOH (U3UKH,

000OCHOBaTh MOJYYEHHBIE
pe3yIbTaTHI.
Braoems: wmeromamu pe-

[IIeHNS CTAaHIApPTHBIX 33734
MaTeMaTHICCKOW (U3HKH,
B TOM YHCJIE€ TIOBBIIIIEHHON
CIIO)KHOCTH, aHaJIA3a ypaB-
HEHUH  MaTeMaTHYECKOU
(hbU3HKH.

Obyuarowutics noxkasvieaem
JIOCTaTOYHBIN YpOBEHb
npodeccnoHaIbHBIX — 3HA-
HUWA, HO JOITYCKAaeT HEKO-
TOpbIE HETOYHOCTH M IIOT-
pemHOCTH. OTBET TTOCTPO-
€H JIOCTaTOYHO JIOTHYHO,
IrPaMOTHO  HCHOJB3YIOTCA
IPEAMETHbIE TEPMHUHBI, HO
B OTBET€ MPHCYTCTBYIOT
HE3HAYUTENbHBIE OIIUOKH.
Bompocksl, 3a71aBaeMble
npenojaBaTeyieM, HE BbI-
3bIBAIOT  CYIECTBEHHBIX
3aTPYAHEHUM.

3Hamb. OCHOBHBIC TIOHSI-
THsI, KATErOPUH, TIPUHITUIIBI
U TEOpeMbl COOTBETCT-
BYIOIIMX pa3/elioB ypaB-
HEHUI MaTeMaTU4eCcKOi
Gu3uKM M CBA3M MEXMY|
HUMU;

Ymems: BbIOpaTh W HC-
MOJIb30BaTh MaTeMaTHdec-
KHE METOJIbI U KOMITbIOTEP-
HBIE TEXHOJIOTHH JIJIS periie-
HUS  3a7ad  MaTeMaTH-
4ecKoil (U3UKH, B TOM|
YHUCIIE HECTaHMAPTHBIX U
TOBBIIIICHHON  CI0XKHOCTH,
00OCHOBaTh M  HHTEp-
MPETUPOBATh TIOITYYCHHBIE
pe3yIabTATHI.

Braoems. wmeromamu pe-
IIeHnd  3ajad  MaTeMma-
THYECKOW (PU3HMKH, B TOM
YHUCIIe HECTAHJAPTHBIX U
MTOBBIIICHHOM CIIOKHOCTH,
aHanM3a W MHTEPIPETANN
YpaBHEHUI
MaTeMaTHIeCKOW (PU3NKH.

Obyuarowuticsi noxazvléaem
HE TOJNBKO BBICOKUI
YPOBEHb  TEOPETHYECKUX
BHAHWN 110 JHCIUININHE,
cBOOOIHO orepupyer
MOHATHSMH, KATETOPHIMH,
MPUHIATIAMA U TEOPEMaMH
YpaBHEHUI MaTE€MaTU4ECKOU
(GU3UKH, HO ©  yMeeT
AHAM3UPOBATH  CIIOKHBIE
Bajlayl  MaTeMaTHYeCKOH
(U3UKY, YBSI3BIBATH 3HA-
HUsI, TIOy9E€HHBIC TIPU U3Y-
UEHWH Pa3ITUYHBIX IUCIUTI-
muH.  OTBET  TIOCTpOEH
IMOrMYHO, MaTrepuaj H3Ja-
raercs 4eTKo, SICHO, apry-
MEHTHPOBAHO,  T'PAMOTHO
MCIOJB3YIOTCA  TEPMUHBI
MaTeMaTHYeCKOH (DU3HKH.
Ha Bompockl oTBevaer
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Konn
HanMEHOBaHUE
KOMIIETEHIIUU

CooTBeTcTBHE ypOBHeI71 OCBOCHUA KOMIICTCHIUH IIJIAHUPYCEMBIM PE3yJibTaTaM
O6y‘~ICHI/IH " KpUTCPUAM UX OLICHUBAHUSA

IIOPOr OBBII 0a30BBIN | MIPOJIBUHYTBIN
OneHka
Y 1OBJIETBOPUTEIIBHO Xopouio OTnnyHO

YBEPEHHO, 110 CYILIECTBY.

OIIK3 Crnioco6eH mpuMeHSITH H MOTH(HIHPOBATH MaTeEMAaTHUYECKHE MOIEJIH sl PEIeH st 32124 B 00J1aCTH
npod eccuoOHATbHOM NesITeTbHOCTH

3namy: HOIIK-3.1
(06.016 A/30.6 3m.3)
Hemm " 3a7a9
MTPOBOMMBIX
HCCIIeIOBAaHUI "
pa3paboTOK,  METOMBI
MaTeMaTHIECKOTO
MOJICITUPOBAHHUS JIJISt
pemeHust  3ama4y
obacTu
poheCcCHOHaNBEHOM
JIESITCTLHOCTH
HOIIK-3.2 (40.001
A/02.5 3n.1) Henu u
3aJa4d  MPOBOIMMBIX
HCCIIeIOBAaHUH "
pa3paboToK,  METOABI
MaTeMaTHYECKOTrO
MOZICITUPOBAHUS IS
pemieHust  3amay
obacTu
npoheCcCHOHAaTBHOM
JICSITCTLHOCTH
HOIIK-3.3
AJ02.5 3H.2)
OTe4yecTBeHHbIH "
MEXIyHaPOAHBINA OMbIT
B COOTBETCTBYIOLIEH
obacTu
HMCCIICI0BAHUM, METOIBI
MaTeMaTHYECKOTrO
MOJZICTMPOBaHHS
peuieHust  3agay
obnacTu
poheCCHOHATBHOM
JICSITEBHOCTH

Vmemu: HOIIK-3.5
(06.016 A/30.6 VY.1)
AHanu3upoBaTh
BXO/IHBIE JIaHHbIE,
CHOCOOCH MPUMEHATH U
MOAUGUIUPOBATD
MaTeMaTHYeCKHe
MOJIENH I PEeLICHUs
3aJady = B oOyactu
poheCCHOHANTBHOM
JeATENbHOCTH
HOIIK-3.6
A/02.5
IIpumensTs
MIPOBECHUS
9KCIEPUMEHTOB,
MaTeMaTHYecKoe  Mo-
JIeITMPOBaHKE YIS pe-
IIeHHS 33/1a9 B 00J1acTH

B

B

(40.001

JUIA
B

(40.001
v.3)
METOIbI

Buame: cneunuky 3aaad
[pelaeMplx €  MOMOIIBIO
YpaBHEHMH B  YaCTHBIX
MPOHU3BOIHBIX;
METOJbI  peIICHHUs
HEHHBIX  YpaBHEHUU
MACTHBIX MTPOU3BOJIHBIX;
Ymems.: hopmynupoBath 1
[PE3YIbTATHI pemeHust
Bamad; UCIIONB30BATh
PIIEKTPOHHBIC TEeMaTH-
YecKkne  pecypchl o
M3y4aeMon JUCLUIIIIMHE
\Bradems: HaBBIKAMH
MCIIONB30BAHMS  MAaKETOB
MPUKIaTHBIX — IPOTpamMMm
TSt pemieHusT  3aaa4
MaTeMaTHYCCKON (PU3UKH

JIN-
B

Obyuarowuiicss nokazvieaem
HE JOCTAaTOYHBIA YpOBEHb
3HAHHUH yaeOHOrO "
JIEKLIMOHHOI'0 ~ MaTepHaa,
HE B TIOJHOM OOBeMe
BIafeeT  IPAKTUYECKUMU
HaBBbIKAMHI

B otBere BCEra
MIPUCYTCTBYET JIOTHKA,
apryMEHTBl NIPHUBIICKAIOTCS
HEIOCTaTOYHO BECKHE.
3Haer Ha3HAYCHUE
MPUKJIAJHBIX TAKETOB, HE
HCHOJIB3YET UX.

HC

Buams.: cnenuduKy 3amad
peliaeMbIX ¢ MOMOIIBIO
VPABHEHHUM B  YaCTHBIX
[IPOU3BOIHBIX;
METOJbl  PEIICHUS
HEHHBIX  yYpaBHEHUMU
YACTHBIX POM3BOIHBIX;
Ymemu: hopMyaupoBaTh 1
pe3ynbTaThl pelieHus
3ajau; UCIIOJIb30BaTh
BIIEKTPOHHBIC TeMaTH-
YecKue  pecypcel  JuIs
YTIyOJIeHusT 3HAHWN 110
M3ydyaeMon TUCIUIIINHE
Brademu: HaBBIKAMH
MCIIOJH30BAHMS  ITaKETOB
MPUKIAJHBIX  TPOTrpamMm
st permeHus 3amaq
MaTEeMaTH4YCCKON (DU3MKH

JIN-
B

Obyuarowutics noxkasvieaem
JIOCTaTOYHBIN YpOBEHb
npodeccHoHaIbHBIX — 3HA-
HUWA, HO JOITYCKAaeT HEKO-
TOpbIE HETOYHOCTH M IIOT-
pemHOCTH. OTBET TTOCTPO-
€H JIOCTATOYHO JIOTHYHO,
IrPaMOTHO  HCHOJB3YIOTCA
(hr3mueckue TepMUHBI, HO
B OTBET€ MPHCYTCTBYIOT
HE3HAYUTENbHBIE OIIUOKH.
Bompocksl, 3a71aBaeMble
npenojaBareyieM, HE BbI-
3bIBAIOT  CYIECTBEHHBIX
3aTpyAHEHUN

Bnams: cnenuuKy 3amad
pelaeMpIX ¢ MOMOIIBIO
YpaBHEHHI B  YaCTHBIX
MPOU3BOIHBIX;
METONBI  PEIICHUS
HEHHBIX  ypaBHEHUU
HMACTHBIX TIPOU3BOTHBIX;
Ymems: hopmynupoBaTh 1
[pe3yIIbTaTHI pernreHus
Bajmad; WCTIOJTB30BaTh
DIIEKTPOHHBIE TeMaTH-
HeCKHe  pecypchl I
YTIyOJeHusT 3HaHUM 110
M3y4yaeMon TUCIUIIIMHE
Brademu: HaBbIKaMH
MCIIOJB30BAHMS  ITaKETOB
MPUKIATHBIX  TIPOTpamMm
TS pemeHus 3amaq
MaTeMaTHIECKON (DHU3UKU

JIA-
B

Obyuarowutics nokasvieaem
CHCTeMaTH3UPOBAHHEIE,
rry0okue U TTOJTHBIC
3HAHMA 110 BCEM paszenam
JHCIUIIINHEL, & TAKXKE 0
OCHOBHBIM BOIIPOCAM,
BBIXOJUSIIIINM 3@ TIPEIEIBI
yaeOHOI MPOrPaMMBI,
Oe3ympeuHoe BIIAJICHUE
MHCTPyMEHTapueM
yaeOHOI IMCILHAIIIMHEL,
yMeHne ero 3¢GeKTHBHO
HCIIOIb30BATh
HIOCTAHOBKE
3a71a4

B
U PpCHICHUH
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CooTBeTcTBHE ypOBHefI OCBOCHUA KOMIICTCHIUH IIJIAHUPYCEMBIM PE3yJibTaTaM

Kon u 00y4eHUS U KPUTEPUSIM UX OLICHUBAHUS
HAUMEHOBaHHE IIOPOr OBBII 0a30BBIN | MIPOJIBUHYTBIN
KOMIIETEHIIUU Ornenka

Y 1OBJIETBOPUTEIIBHO Xopouio OTnnyHO
podecCHOHATTEHOM
JACATCIIBHOCTHU
Bnaoem»: HOIIK-3.9

(40.001 A/02.5 Ta.1)
IIpoBenenue skcnepu-
MEHTOB C HUCIIOJIb30-
BaHHEM METO/IOB MaTe-
MaTHYECKOro MOJENH-
pOBaHUSI B  COOTBET-
CTBHM C YCTaHOBJICH-
HBIMH TTOJTHOMOYHSIMA

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

JIEHU M U3MEpPEeHUH,
COCTaBJICHHUE WX OITHCa-
HUH U (opMyIHpOBKa
BEIBOJIOB, C IIpHMEHe-
HHUEM MaTeMaTHYECKUX

MOJICIIeH
HOIIK-3.11 (40.001
A/025 p.2 Ta)

JlesTenbHOCTh, HAMpPaB-
JICHHas Ha pelleHue
3a7ay  aHAJIUTHYECKOTO
XapakTepa, MpeArona-
raoumx  BbIOOp U
MHOroobpasue  aKTy-
aNbHBIX CIIOCO00B pe-
IICHHS 33124 Ha OCHOBE
METOJIOB Mmarema-
THYECKOTO  MOICIIHPO-
BaHUs

IIK-2 Cnioco6en akr

HUBHO y1aCTBOBaThb B HCCJIE10

BAHHUU HOBbIX MATEMATHYECCK

HX MoJieJjieil B ecTeCTBEHHbIX

HayKax
?’gg’g& A/3OI/(ISHK_2.% Jnams: OCHOBHLIE TIOHS-|3Hamb: OCHOBHBIE TIOHA-|3Hamb. OCHOBHBIE IOHS-
. .6 3un3

THS, KATErOpPUH, IPHH-|TUS, KATETOPUH, IPHHIIHUIIb]
Tpenvernas obnacts 1| 1A%, KATETOPHH, IIPHHIAIIb] ) puy, p 5 pUM, TIPUHIL
METOJIBI u TEOPEMBI cooTBeTCT-|IUIIbI 1 TEOPEMBI COOTBET-|U TEOPEMBI COOTBCTCT-
MaTeMaTHYECKOro BYIOIIIUX PAa3JCIIOB ypaB-|CTBYIOIINX pas3aciios | ByIOIMX Pas3ZicIoB  ypaB-
MOJIETUPOBAHHS B| HeHUIH MaTeMaTHYeCKOH| YPaBHEHUI MaTeMaTH- | HeHUH MaTeMaTHYSCKOMN
CCTCCTBCHHBIX HAYKAX | dypr3pkm; 4ecKOW (M3HUKM ¥ CBs3U|(QU3MKH M CBSI3H MEKIY)|

HUIIK-2.2 (40.001
A/02.5 3u.1) Ienn wu

337a4d  IPOBOIMMBIX
HCCTIeI0BaHUI u
paspaboTrok B

€CTECTBCHHBIX HayKax

UNK-2.3 (40.001

A02.5 3n.2) BUKH.

OteuecTBeHHbI u|Bradems: wmeromamm pe-
MEKIyHapOIHBIA OMBIT | [IIEHHsI CTAHAAPTHBIX 337124
B HCCIIC/IOBAHMHL | \ja peMaTHUECKON  (PUBHKH,
MaTEeMaTHYCCKHUX o
voecii 5 |aHAII3a ypaBHEHUHN

€CTECTBEHHBIX HAYKaX
UIIK-2.4 (40.001
AJ02.5 31.4) Merompt

TPOBCACHHA HE JI0OCTaTOYHBI yPOBEHb
BKCHepI/IMeH\”TOB u 3HaHI/II>'I yqe6H()r0 -
HaOIoneHNH,

0000meHus | IEKIHOHHOr0  MaTepuala,
06paboTKH HE B IOJIHOM OOBeMe

Ymemuw: ucnonp3zoBaTh Ma-
MEMAaTHYCCKUC MCTOIbI M
IKOMIIbIOTEPHBIC TEXHOJIOI'MU
UL peII€HUA CTaHdapPTHBIX
3aJlad MaTeMaTHYCCKON (1)1/1-

MaTeMaTHYECKOH (YU3UKH.

Obyuarowutics noxasviéaem

MEXy HUMH;

Ymems: BoIOpaTh W HC-
HOJIB30BaTh MaTeMaTH4ec-
KHE METOJIb M KOMITBIOTEP-
HBIE TEXHOJIOTHH JUIS Periie-
HUSI CTaHJAPTHBIX 3a/ad
MaTeMaTHYeCKOH (U3UKH,

000OCHOBaTh TOJYYECHHBIE
pe3yIbTATHL.
Braoems: wmeromamu pe-

IIIEHUs CTaHIapTHBIX 33134
MaTeMaTU4YeCKol (DHU3HKH,
B TOM YHCJE MOBBIIICHHON
CJIIOHOCTH, aHAJN3a ypaB-
HEHHH  MaTeMaTHYEeCKOM
Gbu3UKU.

HHMU;

Ymems: BHIOpaTh W WHC
MOJIB30BAaTh MaTeMaTH4ec-
KHE METOJBI ¥ KOMITBIOTEp-
HBI€ TEXHOJIOTUH IS Peliie-
HUSL  3a7ad  MaTeMaTH-
4ecKoW (U3MKH, B TOM
YHCIe HECTaHIAPTHBIX |
HOBBIIICHHON CIIOKHOCTH,
00OCHOBaTh W  HHTEp-
NPETUPOBATh IOTYYCHHBIC
Pe3yNbTaTHI.

Braoemv: wmeronmamu pe-
LIEHUS  3a7a4  MaTema-
TUYECKOH (HU3UKH, B TOM
YuciIe HECTaHJAPTHBIX |

ITOBBIIIICHHOH CJIO’KHOCTH,
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CooTBeTcTBHE ypOBHefI OCBOCHUA KOMIICTCHIUH IIJIAHUPYCEMBIM PE3yJibTaTaM

JeHUH M U3MEpEeHUi,
COCTaBJICHHE UX ONHCa-
HUH U (OpMyIHpOBKa
BBIBOZIOB TP TIPOBEJIE-
HUU HCCIIeJOBAHUI
MaTeMaTHYECKUX Mojie-
Jel B €CTEeCTBEHHbIX

HayKax
WIMK-2.11  (40.001
AI025  Jip2 Tn)

JlesTenbHOCTD, Hampas-
JICHHAassT Ha pelLIeHHe
3aa4  aHAJUTHYECKOro
Xapakrepa, Mpearnona-
ralomux  BeIOOp H
MHOrooOpasue  aKTy-
aJIbHBIX CII0COO0B
peleHust 3aaa4, paspa-
OOTKM HOBBIX MaTema-
THYECKUX MOIEIeH B
€CTECTBEHHBIX HayKax

Kon u 00y4eHUS U KPUTEPUSIM UX OLICHUBAHUS
HAUMEHOBaHHE IIOPOr OBBII 0a30BBIN | MIPOJIBUHYTBIN
KOMIIETEHIIUU Ornenka
Y 1OBJIETBOPUTEIIBHO Xopouio OTnnyHO

uH(opMaIIH B|BrazieeT  MpakTudecKumu| OOyuaiowuticss nokazvieaent|aHaum3a U HUHTEPIPETAIH
VICCIIC/IOBAHMHI  HOBBIX |y ppraMi, YyBCTBYET|0CTATOYHBIH YPOBEHB | ypaBHECHUI
MaATCMaTHUYCCKHUX o
Iy | C€0s1 HEYBEPEHHO NPH aHa- Hp?(i)eCCI/IOHaJII)HI)IX 3Ha-|MaTeMaTH4ecKol (PU3UKH.
€CTECTBCHHBIX Haykax |JIH3C YpaBHCHWU |HUH, HO OOIIYCKAaCcT HEKO-
Vmems: WIIK-2.6|MaTeMaTHYeCKOil  (PU3UKH.| TOpBIE HETOUHOCTH W mor- |(O0yuaowuiicss nokasvieaem
(06.016 A/30.6 V.1)|B orBere He Bcerma|pemHoct. OTBET MOCTPO-|HE TOJIBKO BBICOKUM
AHAIH3MPOBATE IIPUCYTCTBYET JIOTHMKA, ap-|€H JOCTATOYHO JIOTMYHO,[YPOBEHb  TCOPETHUYCCKHUX
BXOJHBIE JTaHHBIC TIPpH ~
poBeeHmH TYMCHTBI  IPHUBJICKAIOTCS|TPAMOTHO  HCIIOJIB3YIOTCS 3BHAHUM 110 JHCLUIUIMHE,
Hccie0BaHuit HEJIOCTaTOYHO Beckue. Ha|mpeaMerHbie TepMHHBI, HO|CBOOOIHO OICpUpyeT
MaTeMaTHIeCKUX IIOCTABJICHHBIE  BOIIPOCHI|B OTBETE IPUCYTCTBYIOT [TOHITHIMU, KATErOPUIMH,
Mozienel B|3aTpyIHSETCS C OTBETaMHU,|HE3HAUUTEIbHbBIC OMMOKH. [TPUHIINIIAMA U TECOpEMaMHu
CCTCCTBCHHBIX HAYKAX | okaspiBaeT HEMOCTaTOYHO |Bompockl, 3aaBaeMble yPaBHEHHI MaTeMaTHIECKOH
%7588’{”’6/03 I(;I6HIT<22§)3 ryOOKHE 3HAHHSL. npernogasareneM, He Bbl-|QH3MKH, HO M yMeer

. . .
[poexTupoBanue 3bIBAIOT SYHICCTBCHHI)IX AHAJIU3UPOBATH CJ'IO)KHI)IE
CTPYKTYp JaHHBIX MPHU 3aTPpyJAHCHUU. 3ala4u MaTEMaTHYCCKOU
paspaborke u (U3MKKM, YBS3BIBATH 3HA-
HPOBCACHIN HUs1, TIOJIy4YCHHBIC IIPU U3Yy-
VICCIIC/IOBAMIH ~ HOBBIX UEHUU Pa3IUYHbIX JUCLUII-
MaTEMaATHUYCCKHUX O
MoTenelt B UTWH. TBET  IIOCTPOEH
€CTECTBEHHBIX HayKax VIOTUYHO, MaTEpuall Hu3ja-
HIIK-2.10 (40.001 raercs 4eTKo, SICHO, apry-
A02.5 Tn2) MEHTHPOBAHO,  TI'PaMOTHO
[poBenenne  Habmo-

WCIIONB3YIOTCA ~ TEPMUHBI

MaTeMaTHIECKOW  (DH3HKH.
JleMOHCTpUpyeTCsl TOUHOE
KCIIOJB30BaHUE  HAy4YHOMU
TepPMUHOJIOTHT
CHUCTeMaTUYEeCKH
TPaMOTHOE U JIOTHMYECKH
MPaBIIIEHOE M3II0KEHHE
0TBETa Ha BOIPOCHI

4.2 MeTtoauueckue MaTepuasbl, onpeie/siomue Npoueaypbl oleHUBAHUS 3HAHUIA,

YMeHMUH,

HaBBbIKOB

u  (Wiam)

(¢opmupoBaHus KOMIIETEHUI

OonbITa

JEATECIbHOCTH,

XapaKTepu3yIUux

3Talbl

MeToauueckue PEKOMEHIAIHH K C1a4Ye IK3aMEHa

OK3aMeH SBIACTCSA 3aKIIOYUTEIbHBEIM 3TAlloM nponecca (I)OpMHpOBaHI/ISI KOMIICTCHIIN U
CTYACHTA IIPU U3YUCHUHN JUCHUIIIIMHBI UK €€ YaCTH U UMCCT LICJIbIO IIPOBCPKY U OLICHKY 3HaHUM
CTYACHTOB IO TCOPHUU U MPUMCHCHUIO MMOJTYUYCHHBIX 3HAHMH, yMCHI/Iﬁ W HABLIKOB IIpU PCHICHUUN
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MIPaKTUYECKUX 3aJady. DK3aMEHbl NPOBOJAATCSA IO PACIHUCAHUIO, B CPOKH, MPEAYCMOTPEHHbIE
KaJIeHJapHbIM TpadukoM ydeOHOTro mpolecca. Pacucanue 3Kk3aMEeHOB TOBOJIUTCS 10 CBEIICHHS
CTY[ICHTOB HE MEHEE 4YeM 3a JBE€ HEJCNIM [0 Hadajga 5K3aMEHAllMOHHOU CEeCCUU. DK3aMEHBI
IIPUHUMAIOTCS NIPENOAABATEISIMYU, BEAYIIUMHU JICKIIMOHHBIE 3aHATUSA. B OTAEIBHBIX Cilydasx IpU
OO0JIBIIIOM KOJMYECTBE TPYIIl Yy OJHOTO JIEKTOpA WM MpU OOJBIION YHMCICHHOCTH TPYIIBI C
paspemeHus 3aBenylomero Kadeapoi JOmMycKaeTcs INPHUBJICYEHHE B IIOMOIIL OCHOBHOMY
JIEKTOPY IIPENOAaBaTelIs, IPOBOAMUBILETO MPAKTUYECKUE 3aHATHUS B TpyIIIax.

OK3aMeHbl MPOBOJATCA B YCTHOW Qopme. DK3aMeH MPOBOJUTCS TOJBKO  IpHU
MPEABSBICHUN CTYJICHTOM 3a4€THOW KHIDKKHM M IPU YCJIOBUM BBIIIOJIHEHHS BCEX KOHTPOJIBHBIX
MEpPONPUATHH, MPETyCMOTPEHHBIX YUEOHBIM IUIAHOM M pabodell mporpaMMoill Mo H3yd4aeMoiu
mucuummHe. CTyaeHTaM Ha 3K3aMeHe MpPEeOCTaBlseTcsl MpaBO BbIOpaTh OJUH W3 OWJIETOB.
Bpems noaroroBku k otBery cocrtasisier 60 muHyT. 10 HCTeUeHNH yCTaHOBIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh HA BOINPOCH! SK3aMEHAIIMOHHOTO OujieTa W MPEeAOoCTaBUTh pEIIeHUE
3agad. Pe3ymbraThl 5K3aMeHa OLEHUBAIOTCS M0 YETHIPEX0AIbHOM cucTeMe (KOTIMIHOY,
«XOPOIIO», KyTOBIETBOPUTEIHHO», KHEYTOBIECTBOPHTEIHHO») M 3aHOCATCS B 9K3aMEHAITMOHHYIO
BEIOMOCTh M 3a4ETHYIO KHIKKY. B 3a4€THYI0O KHMIKKY 3aHOCATCS TOJBKO IIOJIOKHUTEJIBHBIE
OLICHKH.

MeToanueckue PEKOMEHIANNH, ONIPEACIAIOIIME MTPOUCAYPHI OLICHUBAHUSA HA IK3aMEHE:

Ol1eHKA “OMIIUYHO:

— CHCTeMaTU3HPOBAHHbIE, TNIYOOKHE U TIOJIHBIE 3HAHUS 10 BCEM pasjiesiaM JUCIHIUIUHEI, a
TaKKe TI0 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 TpeIeibl YIeOHON MPOTPaMMEI;

— TOYHOE MCIOJIb30BaHUE HAYYHOW TEPMUHOJIOTHU CUCTEMATUYECKH TPAMOTHOE U
JIOTUYECKH MPABUIILHOE U3JI05KEHUE OTBETA HA BOTIPOCHI;

— Oe3ympedHoe BIAQJCHHE WHCTPYMEHTapueM YYeOHOW JUCHMIUIMHBI, YMEHHUE €ro
3¢ (HEKTUBHO HUCTIOIH30BATH B MOCTAHOBKE M PEIICHUU HAYYHBIX U MPAKTUYECKHUX 33]1a4,;

— BBIp@)XCHHAs! CHOCOOHOCTh CAaMOCTOSTENILHO M TBOPUYECKU PEIIaTh CIOKHBIE TIPOOIEMBI 1
HECTaHAApTHBIC CUTYALINH;

— TMOJHO€ U TayOOKO€ YCBOGHHE OCHOBHOW M JOTOJHUTEIBHON JHUTEPaTypHl,
PEKOMEHIOBAaHHOW y4eOHOM TPOrpaMMOi 1Mo JUCIUILUIHHE,

— YMEHUE OPUEHTUPOBATHCA B TEOPUSAX, KOHIICNIHUAX W HAMNPABICHUSIX AUCUUIUIMHBI U
JIaBaTh UM KPUTHUYECKYIO OILEHKY, UCIIOJIb3Ysl HAYyYHbIE JOCTHXKEHUS IPYTUX JUCUUILINH,

—TBOpUYECKAs] CaMOCTOSITEIbHAsI pab0Ta HAa MPAKTHUECKHUX 3aHSATHSAX, aKTUBHOE y4acTHE B
IPYIIOBBIX 00CYXIEHUSAX, BHICOKUH YPOBEHb KYJIbTYPhI UCIIOJHEHUS 3aJaHMUIA;

— BBICOKUH ypOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIIETEHIIUH.

OrneHka «xopouio»:

— JOCTATOYHO TMOJIHBIC U CUCTEMATU3UPOBAHHbBIC 3HAHUS M0 TUCIUIIINHE;

— YMEHHE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIENIUAX M HAIMPABICHUAX
JUCHUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCMOJIb30BaHUE HAYYHOM TEPMMHOJOTUM, JTUHTBUCTUYECKH M JIOTMYECKH MPABUIIBHOE
W3II0’KEHHE OTBETA Ha BOTIPOCHI, YMEHHE JIeNIaTh 000CHOBAHHBIE BBIBOJIBI;

— BJIQJICHHE UHCTPYMEHTAPUEM I10 JAUCLMIUIMHE, YMEHHE €r0 UCMOJb30BATh B MOCTAHOBKE
U pellIeHUH HayYHbIX U POodecCcCHOoHaNbHBIX 3a/1a4;

— YCBOEHHE OCHOBHOM JINTEPATYPHI, PEKOMEHIOBAaHHOW y4eOHO# MporpaMMoii mo
JUCIUTLINHE;

— caMocTosTenbHAas paboTa Ha TPAKTUYECKUX 3aHATHSAX, Y4YacTHe B TPYIIOBBIX
0OCYKJICHHSIX, CPEHUI YPOBEHb KYJIbTYPhl UCTIOTHEHHUSI 3a/IaHUH;

— cpemHuil ypoBeHb CGHOPMHUPOBAHHOCTH 3asBIEHHBIX B paboueil mporpamme
KOMIIETEHITUM.
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OrueHka «y0061emeopumenbHo».

— JIOCTATOYHBIM MUHUMAJIBHBIN 00BEM 3HAHUN 110 JUCIUAILINHE;,

— YCBOGHHE OCHOBHOM JIMTEPATYphl, PEKOMEHI0BAHHON y4eOHOM MpOrpaMMOi;

— YMEHHUE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHIENUUAX U HAIIPABIICHUSX T10
JUCLHIUIMHE U JaBaTh UM OLICHKY;

— WCIOJIb30BaHUE HAYYHOW TEPMHUHOJIOTHM, CTHJIMCTUYECKOE M JIOTUYECKOE W3JI0KECHHE
OTBETA Ha BOIIPOCHI, YMEHUE JIeaTh BbIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIQJICHUE WHCTPYMEHTApUEM y4eOHOM TUCIUIUIMHBI, YMEHUE €r0 MCIOJIb30BaTh B
pELIEHUH TUITOBBIX 33]1a4;

— YMEHHE MOJI PYKOBOJCTBOM IIPENOIABATEIIs peulaTh CTAHAAPTHBIE 3aa4H;

— paboTa 1o PYKOBOJICTBOM IIPENOJIaBaTelNsi Ha MPAKTUUECKUX 3aHATUSX, JOMYCTUMBIN
YPOBEHb KYJIbTYpPbl HCTIOJIHEHUS 3aJaHUN;

— JIOCTaTOYHbBI MUHUMAJbHBIN YPOBEHb CPOPMUPOBAHHOCTHU 3asIBJICHHBIX B pabouyeil
MporpaMMe KOMITETCHIINH.

Or1ieHKa «Hey0081em8opUMenbHOY .

— ¢parMeHTapHbBIC 3HAHUS TI0 TUCITUTIINHE,

— OTKa3 OT OTBETA,;

— 3HaHHUE OTJEIbHBIX MCTOYHUKOB, PEKOMEHJIOBAaHHBIX Y4eOHOW MPOTPaMMOU IO
JTUCITUTIITNHE;

— HEYMEHHE HUCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJl4ue rpyobIX omMOO0K;

— HU3KHUHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3aJaHU;

—HU3KUA  ypoBeHb CGOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme

KOMIIETEHIUH.

O1neHOYHBIE CpEICTBA Ui WHBAIWAOB W JIMI C OTPAHWUYCHHBIMH BO3MOXKHOCTSMHU
3I0POBBSI BEIOUPAIOTCS C YUETOM UX UHAWBUIYATbHBIX MICUX0(DU3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH HWHBAIMIAM U JIMIAM C OTrPaHHYCHHBIMH BO3MOXKHOCTSIMHU
3II0POBBS MPENOCTABISIETCS JOTIOJHUTEIIBHOE BpeMsl JUIsl IOJrOTOBKU OTBETA Ha K3aMEHE;

— P TIPOBEICHUH TPOIICTYPHI OICHUBAHUS PE3yIbTATOB OOYUCHHSI HHBAIUIOB M JIMII C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBS TPEAyCMATPUBACTCS MCIIOJIb30BAaHUE TEXHUUECKUX
Cpe/ACTB, HEOOXOJMMBIX UM B CBSI3U C UX WH/MBUAYAILHBIMUA 0COOCHHOCTSIMH;

— TIpU HEOOXOAMMOCTH ISl OOYUAIOIIUXCS C OTPAHHYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI
U UWHBAIKIOB TMpOIEAypa OICHUBAHHUS PE3YIbTATOB OOYYCHUS IO JUCIHILIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oneHUBaHUs PE3yJIbTATOB OOYYCHHS WHBAIMIOB U JIMI] C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 3JIOPOBBSI 110 JTUCIMILIMHE MPEyCMaTpUBAET NpeAoCTaBlieHue nHGOpMAIHU B
dbopmax, aganTUPOBaHHBIX K OTPAHUYCHUSM UX 37I0POBbS M BOCIPUATHS UH(OPMAIIHN:

J1J1s1 JIAIL C HApYIICHUSIMU 3PCHHS:

— B IIe4aTHOU Gopme yBeIUYEeHHBIM HIpUdTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

J1is1 JTAIL ¢ HApYIICHUSIMA CITyXa!

— B miedaTHoi opwme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

J7is u11 ¢ HapyIIEHUsIMUA OTIOPHO-JIBUTATEIHHOTO afmapara;

— B miedaTHoi opwme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHbh MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaronuxcs.
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5. Ilepeyennb y4yeOHOW JuTepaTtypbl, MHPOPMALMOHHBLIX PECYPCOB U
TEeXHOJOTuH

5.1 YueOnas qurepatypa

1. Baiikos, Butanuii AuBapoBrY. YpaBHEHHS MaTEeMaTHUECKOH (U3UKH : y4eOHHUK M TPAKTHKYM sl By30B / B.
A. baiikoB, A. B. XKubGep. - 2-¢ u3a., ucnp. u gom. - Mocksa : IOpaiit, 2022. - 254 c. - (Bsiciiee oOpa3oBaHue). -
URL.: https://urait.ru/bcode/491617 (nara obparenwus: 08.09.2022). - PexxuMm mgocTyma: i aBTOPU3. TOIb30BATEICH.
- ISBN 978-5-534-02925-3. - TekcT : 371eKTPOHHBIH.

2. HepeBuu, Urops Bnagumuposud. [IpakTHkym 1o ypaBHEHUSIM MaTeMaTHUECKOH QU3HUKH : yaeOHOoe mocodue /
n. B. HepeBuu. - 2-¢ u3n.,, crep. - Cavkr-IlerepOypr : Jlams, 2022. - 428 c¢. - URL:
https://e.lanbook.com/book/212843 (mata obpamienus: 31.08.2022). - Pexxum mocTyma: it aBTOPH3. MOIb30BATEICH.
- ISBN 978-5-8114-2601-0. - TekcT : 371eKTpOHHBIH.

3. Kapuesckuii, Muxann MuponoBud. Jlekiinu 1no ypaBHeHHSIM MaTeMaTH4ecKod (u3uku : yueOHoe mocobue /
M. M. Kapueckmii. - 3-e wu3m., crep. - Cankr-Ilerepbypr : Jlams, 2022. - 164 c. - URL:
https://e.lanbook.com/book/195495 (mata obpamienus: 21.09.2022). - Pexxum [0CTyma: it aBTOPH3. MMOIB30BATEIEH.
- ISBN 978-5-8114-9481-1. - TekcT : 2JIEKTPOHHBIH.

4, COopHHK 3a/a4 10 ypaBHEHUSIM MaTeMaTudeckoi ¢usuku : yueOHoe mocodue / B. C. Bmagumupos, B. I1.
Muxaiinos, T. B. Muxaiinosa, M. U. lllabyuun. - 4-¢ usn. - Mocka : ®usmariur, 2016. - 520 ¢. - URL:
https://e.lanbook.com/book/104995 (mata obpamenus: 17.08.2022). - Pexxum I0CTyIa: st aBTOPH3. MOIB30BATEEH.
- ISBN 978-5-9221-1692-3. - TekcT : 3JIeKTPOHHBIH.

5.2. Ilepuoanyeckasi JuTeparypa
1. Bectauk Cankrt-IlerepOyprckoro —yHuBepcuTera. Marematuka.Mexanuka.Actponomust - URL:
https://dlib.eastview.com/browse/publication/71206

2. Becthuk  MockoBckoro — yHmBepcutera.  Cepus 01,  Martemaruka.Mexanuka. -  URL:
https://dlib.eastview.com/browse/publication/9045

5.3. HHTepHeT-pecypchl, B TOM 4YHcCJI€e COBpeMeHHble MNpodeccHOHANbHBIE 0a3bl JAaHHBIX M
HH(POPMAIHOHHBIE CIPABOYHbIE CUCTEMbI

DJIeKTPOHHO-0MOIHoTedHbIe cucTeMbl (BC):
3BC «FOPAMT» https://urait.ru/
3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanwl uznareabcra Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6udimorexa (HIB) http://www.elibrary.ru/
ITotHOTEKCTOBBIC APXUBBI BeYIIMX 3al1aJHBIX HAYYHbIX KypHa10B Ha Poccuiickoit niiargopme
Hay4HbIX ;kKypHan1oB HOUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/
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https://urait.ru/bcode/491617
https://e.lanbook.com/book/212843
https://e.lanbook.com/book/195495
https://e.lanbook.com/book/104995
javascript:void(0);
https://dlib.eastview.com/browse/publication/71206
https://dlib.eastview.com/browse/publication/9045
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/

YuuBepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNHpopManuoOHHbIE CIIPABOYHbIE CHCTEMbI

KoncyabsTant ILtroc

Pecypcbl cBoGoaHOTO J0CTYHA

Ku6epJlenunka http://cyberleninka.ru/;

MuHncTEpCTBO HAYKH M BbIcIiero odpasosanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

denepanbHblii nopraJ "Poccuiickoe oopazoBanue' http://www.edu.ru/;

Nudopmaunonnas cucrema "EquHoe 0KHO 10cTyna K 00pa3oBaTe/ibHbIM pecypcam'
http://window.edu.ru/;

Eaunas kosutekuus uugpoBbix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHH A.C. Ilymkuna "O0pa3oBaHue Ha
pycckom" https://pushkininstitute.ru/;

CnpaBouHo-uHdpopmManuoHHblii mopraJ "Pycckuit sa3bik' http://gramota.ru/;

Cayx0a TeMaTH4YeCKHMX TOJIKOBBIX ci0Bapeil http://www.glossary.ru/;

CuiioBapu u SHUMKJIONEAMH http://dic.academic.ru/;

Oo0pa3oBartebHbIi mopTat "Yye6a' http://www.ucheba.com/;

3akononpoekT ""O0 odpazoBanuu B Poccuiickoii @egepanun". Bonpockl U oTBeTHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE )JIEKTPOHHBIE 00pa3oBaTe/ibHble U HHpOpManHoOHHBIE pecypcebl Kyol'Y

duekTpoHHbIH KaTagor Hayunoit ondamorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JyleKTPOHHAs1 OudJanoTeKka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena Moy IbHOT0 JTMHAMMYECKOT0 00y4eHusi http://moodle.kubsu.ru

ba3a yuyeOHBIX IVIAHOB, Y4e0HO-MeTOANYeCKNX KOMILIEKCOB, MyOJnKanuii 1 KoHpepeHuumii
http://infoneeds.kubsu.ru/

bubauorexka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HHGPOPMAMOHHBIX 00pPa30BaTEIbLHBIX
TeXHOJIOTHH http://mschool.kubsu.ru;
JIeKTPOHHBIN apxuB A0KkyMeHTOB KyOI'Y http://docspace.kubsu.ru/

JJleKTPOHHBIEe 00pa3oBaTe/ibHbIe pecypchl Kadeapbl HHPOPMALMOHHBIX CHCTEM M TEXHOJIOTUH B
oopazoBanuu KyoI'Y u HayuHo-meroauueckoro xkypHaia "IIKOJBHBIE I'OJAbI" http://icdau.kubsu.ru/

B1.0.26 Ba3bl 1aHHbBIX

5.1 YueOnas aurepatypa

1. Hecrepos, Cepreit Anekcanaposuy. ba3el gaHHBIX : yueOHUK U npakTukym 1uig By3oB / C. A. Hecrepos. -

Mockga : IOpaiit, 2022. - 230 c. - URL: https://urait.ru/bcode/489693 (nmarta obpamenus: 06.09.2022). - Pexum

JOCTyTIA: JUIs aBTOpH3. onb3oBatenei. - ISBN 978-5-534-00874-6. - TekcT : 3neKTpOHHBI.

2. Cosero, bopuc Skosnesnu. basbl nanubix : yueOHuk aist By30B / b. 5. Coseros, B. B. Llexanosckuii, B. /1.

Yeprosckoil. - 3-e m3a., nepepad. u mon. - MockBsa : FOpaiit, 2022. - 420 c. - (Beiciee oOpa3oBanue). - URL:

https://urait.ru/bcode/488866 (mata obpamenus: 05.09.2022). - Pexum moctyma: ajsi aBTOPH3. MOJIb30BATENECH. -

ISBN 978-5-534-07217-4. - TekcT : 3JIEKTPOHHBIM.

3. l'opaees, Cemen Unbuu. Opranuszanus 6a3 gaHHbIX : yueOHUK i By3oB : B 2 4. Y. 1 / C. . I'opaees, B. H.

Bonommna. - 2-e w3n., ucnp. u gon. - MockBa : HOpaiit, 2022. - 310 c. - (Beiciee oOpazoBanue). - URL:

https://urait.ru/bcode/491814 (mata obpamenus: 08.09.2022). - Pexum moctyma: ajsi aBTOPH3. MOJIb30OBATENEH. -

ISBN 978-5-534-04469-0. - TekcT : 3JIeKTpOHHBIH.

4. l'opaees, Cemen Unbuy. Opranuzanus 0a3 gaHHBIX : ydeOHUK a7 By30B : B 2 u. Y. 2/ C. U. I'opzees, B. H.
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http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/
https://urait.ru/bcode/489693
https://urait.ru/bcode/488866
https://urait.ru/bcode/491814

Bonommna. - 2-e w3n., ucnp. u gon. - MockBa : HOpaiit, 2022. - 513 c. - (Beiciee oOpazoBanue). - URL:
https://urait.ru/bcode/492938 (mata obpamienus: 08.09.2022). - PexxuMm mocTyma: Ajis aBTOPH3. MOJIb30BATENEH. -
ISBN 978-5-534-04470-6. - TekcCT : 31€KTPOHHBIM.

5.2. [lepuoauyeckasi JuTeparypa
Bectnuk Cankr-IlerepOyprekoro yHuBepcutera. [lpuknanHas Matemartuka.UHpopmaTuka. IIporecchr
ympasienns. - URL: https://dlib.eastview.com/browse/publication/71227

Becrauk MockoBckoro ynusepcutera. Cepust 15. BerumcnurensHass marematuka u kuOepHeruka .- URL:
https://dlib.eastview.com/browse/publication/9166

5.3. I/IHTepHeT-pecypcm, B TOM 4YHCJI€ COBPEMCEHHbLIC HpO(l)eCCI/IOHaJII)H])Ie 0a3bl JAHHBIX H
I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIEC CUCTEMbI

JIeKTPOHHO-0MOMuoTeuHbIe cucTeMbl (IBC):
3BC «(FOPAMT» https://urait.ru/
35C «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
IBC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com
IIpodeccnoHanbHbIe 6a3bI JAHHBIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuans uznareancra Wiley https://onlinelibrary.wiley.com/
Hayunas 3jekTponnasi oudauorexka (HIb) http://www.elibrary.ru/
IMosHOTEKCTOBBIE APXUBBI BeAYIIMX 3aMAIHbIX HAYYHBIX KyPHAJI0B HA Poccuiickoii miardopme
Hay4HbIX )kypHaj0oB HIUKOH http://archive.neicon.ru
Springer Journals: https://link.springer.com/
Springer Journals Archive: https://link.springer.com/
Nature Journals: https://www.nature.com/
Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
Springer Materials: http://materials.springer.com/
Nano Database: https://nano.nature.com/
Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/
YuauBepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNupopmanuoHHbIe CIPABOYHbIE CHCTEMbI

KoncyabTant ILiroc

Pecypcrol cBOGOAHOIO J0CTYHIA

KubepJlennnka http://cyberleninka.ru/;

MuHnCTEpCTBO HAYKH M BhIcIIero oopasosanns Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

®enepanbublii moprad ''Poceuniickoe od0pazoBanue' http://www.edu.ru/;

Nudopmannonnas cucrema "Equnoe okHO 1ocTyna k o0pasoBarebHbIM pecypcam"
http://window.edu.ru/;

Enunas xosuieknns nu@poBbIXx 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocynapcTBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHn A.C. Ilymkuna "O0pa3oBanue Ha
pycckom" https://pushkininstitute.ru/;

CnpaBo4Ho-nHpOpMANMOHHBIN nopTaJ ""Pycckuii A3bIK' http://gramota.ru/;
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Cay:x0a TeMaTHYeCKHMX TOJKOBBIX CJIOBapeil http://www.glossary.ru/;

CioBapu u YHIMKJIONEIUN http://dic.academic.ru/;

O0pa3zoBartenbHbIi noptana "Yueda' http://www.ucheba.com/;

3akononpoekT ""O0 odpaszoBanun B Poccuiickoii @exepanun'. Bonpocel u oTBeTHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTeabHbIe M HHpoOpMannoHHbIe pecypcebl Kyol'yY

JuexkTponHbli katagor Hayunoii oudauorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JJIeKTpOHHas1 OnduoTexa TpyaoB yuenbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO TMHAMUYECKOT0 00y4yeHus http://moodle.kubsu.ru

ba3a y4eOHBIX IUIAHOB, Y4e0OHO-MeTOAUYECKUX KOMILIEKCOB, My0JuKauuid U KoHGepeHuM i
http://infoneeds.kubsu.ru/

Bbubanorexa unpopMannoHHbIX pecypcoB kadeapbl HHPOPMANMOHHBIX 00pPa30BaTeJIbHbBIX
TeXHOJIOTMH http://mschool.kubsu.ru;
JeKTPOHHBbIH apxuB 10kyMeHTOB Kyo0I'Y http://docspace.kubsu.ru/

DJIeKTPOHHbBIE 00pa30BaTeIbHbIE pecypchl Kadeapbl HHPOPMANHOHHBIX CHCTEM M TEXHOJIOTHi B
oopazoanun KyoI'Y n nayuno-meroaundeckoro ;kypuajia "IIMIKOJBHBIE T'OJbI" http://icdau.kubsu.ru/

6. MeToanueckue YKazaHusd 1Jisg oﬁyqaloumxm M0 OCBOCHHUI0 NUCIIUITJINHBI

I[Ippu w3ydeHumm Kypca «YpaBHEHHS MaTeMaTH4YeCKoW  (Qu3uku»  HEOOXO0IUMO
aKTUBU3UPOBATh OCTATOYHbIE 3HAHUS CTYIEHTOB M0 TAKUM MaTeMaTUYECKUM AUCLUILIIMHAM, KaK
MaTeMaTH4ecKuil aHanu3 u nuddepeHanbuble ypaBHEHHUS.
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MeToauyeckre peKOMEHIAUMHU 110 OCBOCHHUIO JIEKIIMOHHOI0 MaTepHaJa, NOAr0TOBKe
K JIEKIUSIM U IPAKTHYECKHUM 3aHATUAM

[Ipu yTeHUU JEKIMOHHOTO Kypca MPEACTaBISIETCs 1eeco00pa3HbIM 00paTUTh BHUMaHUE
Ha (U3UYECKUE TPUIIOKEHUS U3JIaraeMbIX MaTEMAaTUYECKUX (PAKTOB M OTMETUTH TOT (PaKT, 4YTO
Kypc «YpaBHEHUS MaTeMaTUyecKOoll (PU3MKU» MO CYLIECTBY SBJISETCS IMEPBBIM KypCOM IIO
MaTeMaTHYE€CKOMY MOJEINPOBAHUIO, YUTAEMBIM CTyAeHTaM Hamnpasienus 01.03.02.

UroObl u30XKeHNE OBLJIO MOHSATHBIM, CIEAYeT aKIEHTHPOBAaTh BHUMAaHWE HE CTOJBKO Ha
(hopMabHBIX MOMEHTAX JJOKA3aTeIbCTB, CKOJIBKO HA JIBWKYIIUX UMHU UCSX.

Heo0xomuMo0 OTMETUTH MPAKTUYECKYI0 3HAYUMOCTh COOTBETCTBYIOIIMX MpPOOIeM,
o0OpaTuTh BHUMAaHHWE Ha TpeOOBaHUs, MPEIBIBISEMbIE K COBPEMEHHOMY CIEIHATUCTY —
MPUKIAHOMY MaT€MAaTHKY, MOSICHUTh HEOOXOJUMOCTh HCIOJb30BAaHUS IMOJIYYEHHBIX 3HAHUUN
IIPY U3YYECHHUH NOCIIETYIOIINX CIIEIHAIBHBIX KYpCOB.

O0mme pekoMeHAAIUH 110 CAMOCTOSATEJILHOI padoTe 00yuyarommXxcst
Baxneimmm sTarnoM Kypca SBISIETCS CaMOCTOsITENbHash paboTa MO JAUCHMILIUHE.
[lepeueHs pa3aenoB s CAaMOCTOSITETFHOTO M3Y4YEHHUs MIPUBEJEH B pazfene 2.5.

Bonpochl 1J1s1 cCAMOKOHTPOJISI 110 pa3jiesiaM

Cemectp 5
Pa3nen 1.

1. Harumure oOmuii BUI TuHEHHOTO MU dEepeHIINaIBbHOTO YpaBHEHUS BTOPOTO TIOPSIIKA.

2. BeiBeuTe ypaBHEHHE MONEPEUHBIX KOJICOAHNUN CTPYHBI (MPOIOTBHBIX KOJCOAHHI CTEPXKHS).
3. Kakoe ypaBHeHHEe Ha3bIBa€TCsl KBAa3WIMHEWHBIM AU depeHIIaTbHbBIM YPaBHEHHEM B YaCTHBIX
MIPOU3BOIHBIX BTOPOTO MOpsiAKa?

4. TlpuBeaute MpUMEphl TPAHUYHBIX YCIOBUH I YPaBHEHUS MPOIOTHHBIX KOJCOAHHHN CTEPIKHSI.
5. BeiBenute ypaBHEHUE TEIUIONPOBOTHOCTH.

6. [IpuBeauTe mpUMephl I'PAaHUYHBIX YCIOBUMN AJISl ypaBHEHUS TEIUIOMPOBOIHOCTH.

7. Hanmmure o0muii BUI CTAIMOHAPHOTO YPaBHEHUS.

8. Uto moHuMaeTcst o KOPPEeKTHOCTHIO NOCTAHOBKHU 33J]a4i MaTeMaTH4eCKON (HU3UKHU?

9. [IpuBeauTe NpUMep HEKOPPEKTHO MOCTABICHHOMN 3a1a4H.

10. B 4em 3akitouaeTcst MPUHIIUII CYTIEPIIO3UITUHN JIMHEHHBIX 3a]]a4 MAaTeMaTHIeCKOW PU3UKU?
11. Kakoe ypaBHEHHE Ha3bIBaeTCsl YypaBHEHHEM rurepOoinyeckoro (mapaboianyueckoro,
AITUNTUYECKOT0) THUIa?

12. 3Banummute KAaHOHWYECKUW BHJ YpaBHEHHS rurepoboanyeckoro (mapaboianueckoro,
AITUNTUYECKOT0) THUIa?

13.  Kakwe  ¢Qusmueckue  mpOILECChl  OMKHCHIBAET  ypaBHEHHWE  TUIEPOOIMUYECKOTO
(mapaboJIMuecKoro, JUIMIITHYECKOTO) THUITA?

14. K kakoMmy THUIly ypaBHEHHI oTHOCHTCS ypaBHeHue Jlamaca (ITyaccona)?

15. K kakomy TUIly OTHOCUTCS] yPAaBHEHHE TETUIOMPOBOIHOCTH?

16. K xakoMy THIly OTHOCHUTCSI BOJTHOBOE ypaBHEHHE?

17. 3anumwure oOmMiA  BUJ  XapaKTePUCTHMUECKOTO  ypaBHEHHUS  JUIsI  JTUHEHHOTO
muddepeHInanbHOTO YpPaBHEHHMsIT B YAaCTHBIX IPOU3BOJHBIX BTOPOTO TMOPSAAKAa C JBYMSA
HE3aBHUCHUMBIMU MTEPEMEHHBIMHU.

18. Kakue xapakTepuCTUKU UMEET OJTHOMEPHOE BOJTHOBOE YpaBHEHUE?

19. Kakue xapakTepuCTUKU UMEET IByMepHOe ypaBHeHHe Jlarnnaca?

20. Kakue xapakTepuCTUKH UMEET OJTHOMEPHOE YpaBHEHUE TEIUIONPOBOJIHOCTH ?
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Pasznen 2.

1. Yro nasbBaercsa 3amauerr Komm? /Insg kakoro Tumna ypaBHEHHMM cTaBUTCS 3anada Komm?
[IpuBenuTe npuMeEpBL.

2. Besenure hopmyny [’ Anambepa pemenus 3anaun Koy st BOJTHOBOTO ypaBHEHUSI.

3. Hokaxwure, uto (opmyna J['Anambepa maer o0oOmeHHOe pemieHue 3agaun Komm yis
OJHOMEPHOTO BOJIHOBOTO YPaBHEHHUS

4. Jlokaxute eIMHCTBEHHOCTh pelieHus 3aaaun Komm st BOJTHOBOTO YpaBHEHHMUS.

5. JlaiiTe pnuznyecKyro HHTEPIPETAIHIO OOIIETO PEHICHUS! BOJTHOBOTO YPaBHEHHUS.

6. ChopmynupyiiTe CMENIaHHBIE 3a/1a4H TSI OJJHOMEPHOTO BOJIHOBOTO YPaBHCHHS Ha MPUMEPAX
MOTIEPEYHBIX KOJIEOAHUM CTPYHBI U TIPOJIOJIBHBIX KOJICOAHUM CTEPHKHSI.

7. B 4em COCTOMT Hles METOJAa MPOJOJDKEHUS PEIICHUS 3aJad JUisi BOJHOBOTO yYpaBHEHHUS Ha
MTOJTYIIPSAMON?

8. ChopmynupyiiTe 3amady O pacHpOCTpaHEHUU KpPAaeBOTO pEeXUMA, JIJsl CiIydas, Korja 3aJaH
pexXUM KOJIeOaHHI KOHIA TIOJyOTPAaHUYEHHOTO CTEPIKHSI.

9. Ucnonb3ys ¢opmyny Ilyaccona pemenus 3amaun Kommm ajis BOJHOBOTO YpaBHEHHUS B
MPOCTPAHCTBE, TMOJIYYUTE PEIIEHUE COOTBETCTBYIOIIEW 3aladyd Ha IUIOCKOCTH METOJIOM
MOKOOPIMHATHOTO CITyCKA.

10. [a#iTe ¢puznyuecKyr0 WHTEPIPETANHMIO PEUICHUS 3a7a4d O MaJbIX TOMEPEYHBIX KOJICOAHUSIX
CTPYHBI C 3aKPETUICHHBIMU KOHI[AMH.

Paspea 3.

1. Kakue 3amauu pemaer BapuanvoHHOe ucuucienue? [IpuBenure npuMepsl BapuallMOHHBIX
3ajad.

2. Uto Ha3wBaetcs ¢yHkiuoHanoM? [IpuBenure npuMepsbl GyHKITMOHATIOB.

3. Uto Ha3pIBaeTCs Bapuanuen apryMenTa GyHKInoHana? YTo Ha3pIBaeTCsl Bapualuen
¢dbyHKIIMOHANA?

4. ChopmyaupyiTe MPOCTEHIIIYIO BApUAIIMOHHYIO 3a/1a4y.

5. [laliTe onpeneneHue 3KkcTpemMyMa (pyHKIIMOHAIA.

6. UTo Takoe CHUIIbHBIN (CI1a0bIif) IKCTPEMyM?

7. Kakue ¢pyHKIIMHM Ha3bIBAIOT JIMHEWHO HE3aBUCUMBIMH ?

8. [laiiTe onpeneneHre MOJIHOTHI CUCTEMbI (DYHKITUH.

9. Kakoe ycioBue Ha3bIBaIOT YCIOBUEM CTAlIMOHAPHOCTH (PyHKI[MOHAIA?

10. IIpuBeaute dopmyny ais Bapuauuu (yHKIMOHANAa B CiIydae MpPOCTeHiell BapualmoOHHON
3aJ1auH.

Cemectp 6
Paszgen 1.

1. Chopmynupyiite 3anaay Kouu s 0THOMEpPHOTO ypaBHEHHsI TEIUIOTIPOBOIHOCTH.

2. IlpuBeaure mpuMepbl ycIOBHHA Ha OECKOHEYHOCTH Ui 33aJad B HEOIPAaHMYEHHBIX OO0JIACTIX
JUI YPABHEHUS TEIUIONPOBOAHOCTH.

3. Ilpueaute popmyny Ilyaccona pemenus 3agaun Komm a1 0JHOMEPHOTO ypaBHEHUS
TEIIONPOBOJHOCTH.

4. Jlaiite ¢usndeckyro unrepnperanuio Gyakuu ['puHa 3agaun Komm mis ypaBHeHus
TEIUIONPOBOAHOCTH.

5. 3anumuTe QpyHIaMEHTaIbHOE pelleHNe 0JTHOMEPHOTO YpaBHEHH TEIUIONPOBOTHOCTH.
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6. Ilonp3ysch METOJOM OTpa)K€HUs, MOCTPOUTE (PYHKIMIO BIUSHHS MIHOBEHHOTO TOYEYHOTO
MCTOYHMKA JISl TIOJTYyOIPaHUYEHHOTO CTEPKHS C TEIIOW30JIMPOBAHHON OOKOBOM MOBEPXHOCTHIO
IIpu I'paHu4HbIX ycuoBusx | u Il poxna.

7. [IpuBeuTe OCHOBHBIC CBOMCTBA O-PyHKIIMK upaka.

8. 3anumuTe QpyHIaMEHTAIBHOE PEIIeHNE OJTHOMEPHOTO YPaBHEHHS TEIUIOPOBOTHOCTH.

9. IMocrpoiite ¢pynkiuio I'prHa ypaBHEHUS TEIIIONPOBOIHOCTH B TPOCTPAHCTBE.

10. JlokaxuTe €IMHCTBEHHOCTh pEIICHHMs HAYaJbHO-KPACBBIX 3a4ad JUIi TPEXMEPHOIO
YpaBHEHHUS TEIIONPOBOJHOCTH C MOMOILBIO (popmyiibl I'puHa.

Pasznen 2.

1. Chopmynupyiite 3anauy HItypma—JInyBumis.

2. Yrto Ha3bIBaeTcsi coOcTBeHHON pyHkuel 3agaun Hltypma—JInyBusmia?

3. Yrto Takoe coOcTBeHHOE 3HaueHue 3aaaun rypma—JInyBumnsa?

4. Yto HaszpiBaeTcs cnektpoMm 3anaun LItypma—JInyBumnsa? Kakue ciekTpsl BO3MOKHBI?

5. Kakue ycrnoBus Ha3pBatoT rpanndabivu yenosusivu | (11, 111) pona?

6. IlpuBemure cxeMy nmpuMmeHeHuss Merona Pypee JUisl BOJHOBOTO YPAaBHEHHS B Cilydae
HEOHOPOHBIX TPAHUYHBIX YCIIOBHH.

7. Jaiite (QU3MYECKYI0 MHTEPHPETAIUIO PEIIECHUs 33/Ja4l O MajblX MOMEPEYHBIX KOJIEOaHHIX
CTPYHBI C 3aKpETJICHHBIMU KOHIIAMH.

8. [aiiTe onpeneneHrue rapMOHUYECKON (YHKITMH B KOHEUHOW U OECKOHEYHON 00JIaCTsX.

9. [IpuBenute npuMepsl PyHKIINMA, TAPMOHUYECKUX B KOHEYHOU U OECKOHEYHOU 00JIacTsX.

10. IlepeuncauTe CBOMCTBA TAPMOHUYECKUX (YHKIIAM.

11. K kakomy Tumy otHocutcs ypaBHeHue Jlamaca (ITyaccona)?

12. ChopmynupyiiTe MPUHIMIT MAKCUMyMa JIJIsl TApMOHHYECKUX (DYHKITHIA.

13. ChopmynupyiiTe BHyTpeHHIOI 3ana4y Jupuxie nis ypapHeHus [lyaccoHa B Ipon3BOJIBHON
TpEXMEPHOU 00JIACTH.

14. TlpuBenute Bux ypaBHeHus Jlamaca B chepruueckux U HUIUHAPUIECKUX KOOPIMHATAX.

15. Chopmynupyiite BHyTpeHHIOIO 3a1a4y Helimana miist ypaBHeHus Jlaruraca B mpou3BOJIbHOM
TpeXMEpHOU 00JIaCTH.

16. Chopmynupyiite BHemHIO0 3a1a4ay |1l poga s ypaBHenus Jlamnaca.

17. Jlaiite onpeneneHne 00bEMHOTO IMOTEHITHAANIA.

18. JlaliTe onpeeneHre NoTeHIMaIoB IPOCTOr0 U ABOMHOTO CIIOS.

19. Ilepeunciaute cBOMCTBa 0OBEMHOTO IMOTEHITHAIA.

20. Kakumu cBoMcTBaMH 001a/1at0T MOTEHIIMAJIBI IIPOCTOTO M IBOWHOTO CJIOS?

Pazgen 3.

1. ns xakux ¢yHKOUA ompeneneHo mnpeoOpasoBanue Jlammaca (maTh ompeneosieHHe
OpHUTHHAIY).

2. IlpuBeaure GpopmyIibl MpsIMOTo U 0O6paTHOTO IpeoOpa3oBanus Jlamaca.

. Chopmynupyiite ocHOBHBIE CBOMCTBa peoOpa3oBanus Jlamaca.

4. Jlns kakux (GyHKIMH oTpesieneHo nmpeodpa3zoBaHue KOMIUIEKCHOE MpeodpasoBanue Dypbe.

. [IpuBeute hopmyssl mpssMoro u oOpaTHoOro npeodpazoBanus Pypbe (IKCIIOHEHLIUAIBHOTO).
. Chopmynupyiite ocHOBHBIE cBOIicTBa mpeoOpa3oBanus Dypbe.

. [IpuBenute hopmynbl mpsMOro 1 06paTHOro Sin-, C0S mpeodpazopanus Pypbe.

. Chopmynupyiite ocHOBHBIE CBOMCTBA SiN-, COS mpeoOpazoBanus Pypsbe.

. [IpuBenute hopmyssl mpsiMoro U oOpaTHOro npeodbpazoBanus beccens.

10. ITpuBeaute hopMyIbl IPSIMOTo U 0OpaTHOTO NpeodpazoBaHus MenHa.
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HpI/IMepBI 3ajgav Jisdd CaMOCTOATEJIBbHOTI0 pEeICHUA

1. Pemuts 3amauy:
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ul_ =e*sinnxu|l =ul =t

t=0 x=1

x=0

4. Pemts 3a7a4y:

0%
W—zAu+2xyz,t>0,—oo <X Y,Z <o,
u(x, y,0)=x2+y?-2z2, u Xat 0)_1.

5. [lonp3ysck MHTErpabHBIM NpeoOpa3zoBanueM Jlamnaca pemurs 3a1avy:

ou o
oy :W+U+Bcos X,0< X,y < o0,

u(0,y)= Ae%, au(o.y)_ 0.

OX

6. HaiiTu ()yHKIMIO rapMOHMYECKYIO BHYTPH KPYTa C IIGHTPOM B Hauase KOOPAMHAT pajyca
r=2 rakyio, uro U| , =sin3¢ cos’¢ |

7. Ilonp3ysck MHTErpajbHBIMH IpeoOpa3oBaHusIMU Dypbe ¢ KOHEUHBIMM HpeJesaMH PEIUTh
3ajauy:

o 902U 1t 0 10
W— W'FS”]I, <x<lt>0,

u(x,0) = au(x0) _ 0

ot !
u(0,t) = au(l.t) _ 0.

OX

ITouck I/IH(l)OpMaI_[I/II/I AJIs1 OTBETOB Ha BOIPOCHI JJIA CaMOCTOSTEIbHOM paGOTBI n
BBHIIIOJIHEHUS 3aJaHUN B HCKOTOPBIX CJIydadX MpeAnojaract HE TOJbKO HU3YUCHUC OCHOBHOM
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y4yeOHO#l JmTepaTypbl, HO ¥ TPHUBJICYCHHE JONOJHHUTEIBHOM JIMUTEpaTypbl, a TaKxKe
HCIIOJIb30BAHUE pecypcoB cetu MHTepHeT.

B ocBoeHnMM AMCHUMIUIMHBI MHBAIUAAMHU M JULAMU C OIPAHHUYEHHBIMU BO3MOXKHOCTAMH
3I0pOBBsl OOJIBIIOE 3HAYCHHE HMEET WHAWBUIyallbHas ydeOHass paboTa (KOHCYIbTallUU) —
JOTIOJTHUTEIBHOE Pa3bsICHEHNE YUeOHOTO MaTepHana.

WupuBuayanbHble  KOHCYNBTAIMM 10 TPEAMETY SBISIFOTCS  BaXKHBIM  (PaKTOPOM,
CTIOCOOCTBYIOIIMM WHAWBUIYaTU3aIMH OOYYeHHUS U YCTAaHOBJICHUIO BOCIUTATEIHHOTO KOHTAKTA
MEXAy I[pernojaBaTesieM M OOy4yarolmIMMCs WHBAJIUAOM WM JIMIIOM C OrPaHUYEHHBIMU

BO3MOKHOCTAMMU 3J0POBbBA.

/. MaTepuajibHO-TeXHUYeCKOe o0ecrieyeHHe Mo JUCHHUILINHE (MOAY.II0)

I[Io Bcem Bumam y4eOHOUW JEATENHPHOCTH B paMKaX JUCIHHUIUTUHBI HCIIOJB3YIOTCS
ayIUTOPUH, KAOMHETHI U J1aOOpPaTOPUH, OCHAIIIEHHBIE 000PYA0OBaHUEM.

Jia  camocTosiTenbHOM  paboThl  OOydaroUMxcs  IPEeIyCMOTPEHbl  MOMEIEHH,
YKOMITJIEKTOBaHHBIE CIICIIUATN3UPOBAHHON MeOeIbI0, OCHANICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOYHOCTBIO TIOJKITIOYCHHS K ceTH «MHTepHeT» W obOecredeHrneM JOCTyNa B JJICKTPOHHYIO

MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.

Ne HaumeHoBaHUe clielHAJIbHBIX OMEIEHU U Homepa aynuropuii / kaOuHeToB
NOMEIIECHUH VIS CAMOCTOSATEIbHOM padoThl
1. | yueOnble aymuTopuu s mposeneHus 3amatuid | 501,502,503,505,506,507,508, 509,
JIEKIIMOHHOT'O THIIA 510,513,514
2. | yuebnbie aymutopmu i mpoBenenust 3anartuil | 501,502,503,505,506,507,508, 509,
CEMHUHAPCKOTO TUTIA 510,513,514
3. | KommbproTepHbie Ki1acchl ¢ BBIX0A0M B IHTEpHET 503,509,510
4. | yueOHBIE ayIUTOPUU JJISi BBINOJHEHHUS HAYyYHO — Kabuner KYpPCOBOTO
HCCIIEI0BATEIIbCKOM paboThI (kypcoBoro NPOEKTHPOBAHHS (BBITOTHEHUS
MIPOEKTUPOBAHMS)
KypcoBbIX padot) - Ne 503, Ne509,
Ne 510
OOopynoBaHue: MYIBTHMEIUHUHBINA
MPOEKTOp, SKpaH, MEepPCOHAIbHBIC
KOMITBIOTEpHI, YydeOHas MmeOleb,
Jnocka yueOHas, Beixol B IHTepHeT,
yueOHO-HaITIS AHbIE mocoous
(TemaTHueckue WJLTFOCTPAIUN),
MPUHTED, pe3eHTaIi Ha
AIIEKTPOHHOM  HOCHUTENE, CIUIUT-
cucTeMa
5. | yueOGHBIE ayTUTOPUU TSI CAMOCTOSTENBHON paboThl, ¢ | KaOuHeT i1  caMOCTOSTEIbHOM
a00YMMH MeCTaMH, OCHAIICHHBIMU KOMITbIOTEPHOM - No o o
geXHHKoﬁ C TOJKIIOYEHHEM K CETH «I/IHTepHeI;» u paborst - N 504, N2 509, 510
oOecriedeHHeM  HEOTPaHMYEHHOTo  JOCTyma B Obopynosanxe: [1CPCOHATILHBIC
AIEKTPOHHYIO nH(OPMALIOHHO-06pasoBaTenpHyko | O MIPIOTCPB, yaebHad mebens,
cpely OpraHM3alik s KaXIoro odywaromterocs, B | 20K4 yaebHas, BpIx0] B MTepreT
COOTBETCTBUU C 00HEMOM H3y4aeMbIX TUCIUILINH
6. | UccnenoBarenbckue nabopaTopuu (uentpoB), | Komnbrorepnsiii kmace Ne 510

OCHAaIlICHHBIC J'IaGopaTOpHBIM O60py'I[OBaHI/IeM

MYJIbTUMEIUNHBIN
JKpaH,
KOMIIBIOTEPBHI,

MIPOEKTOp,
NIEPCOHATbHBIC
yueOHass Me0enb,
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Iocka  yueOHas, BBIXOJ B
WutepHer, HariasaHble mOcoOus.
CereBoe obopynoBanue CISCO
(MapuIpyTH3aTopbl, KOMMYTaTOPHI,
19-tu nroiiMoBBINM ceTeBOU mIKad)
CIUTUT-CHUCTEMA, CTEH]
«Apxurekrypa [I9BM»

y4eOHbIe ayTUTOPHH TPYIIOBBIX M WHAWBHIYaJIbHBIX
KOHCYJIbTAllU1

Ne508

OOGopynoBaHue: TEPCOHAIBHBIN
KOMIBIOTEp, y4deOHas  MeOerb,
JoCKa ydeOHast, yueOHO-HaTJIsAIHbIE
nocoous (Temarnyeckue
WUTIOCTPAIMK),  CKaHep, JIOCKa
MarHATHO-MapKepHas, CTEIUIaAXHU C
yueOHOM u MEePHOIUUECKON
JUTEPATYPOU

[Tomemenne mast XpaHeHHS W TMPO(OUITAKTUYECKOTO
o0ciyxuBaHusl yaeOHOTO 000pyI0OBaHUS

ITomemienue Ne 511, Ilomenienue
Ne 516, Ilomemenme Ne 517,
ITomemenme Ne 518

y4eOHbIC ayAUTOPUU JUISI TPOBEIEHUS TEKYyIIed W
MPOMEKYTOYHOM aTTECTalNK!

501,502,503,505,506,507,508, 509,
510,513,514

Kommnwrorepnas noanepskka yaedHoro mpouecca no HanpasiaeHuto 01.03.02 IIpuxmannas
MaTeMaTHKa U HHpOopMaTHKa obecreunBaeTcsi NPakTUYECKH M0 BceM aucuuruinHaM. dakynbrer
KOMITBIOTEPHBIX TE€XHOJOTMM M MPUKIAIHOW MaTeMaTHKH, OCHAILEH KOMIBIOTEPHBIMHU KJlaccaM
YCTaHOBJIEHA JIOKAJlbHAsl CE€Th, BCE KOMIBIOTEPHI (aKyiabTeTa MOIKIIOUEHbI K ceTu MHTepHerT.
Crynenram poctynHbl coBpeMeHHble [I[DBM, coBpemMeHHOE JHMIIEH3MOHHOE MPOTPaMMHOE

olecrieueHue.

CTy,Z[eHTBI U IIpE1roaaBaTC/iv By3a UMCIOT MMOCTOSTHHBIHN JOCTYII K 3JICKTPOHHOMY KaTajJory

y4eOHOM U METOIMYECKOM JTUTEepaType.
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