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1 He.]'ll/l H 3aJaY1 H3YYECHUHA THCHUIIJITUHBI
1.1 Ileab ocBOEHUS AUCHUTIIUHBI

Huctunnuna «MeToapl MareMaTH4ecKoW (U3UMKW» CTAaBUT CBOEH LENBI0 H3YYCHHE
(GyHIaMEHTaIbHBIX OCHOB TEOPUM ypaBHEHUH MaTemMaTHueckod (u3uku B o0beMme,
HEOOXOUMOM JUIsl OOILIEro pa3BUTHS U OCBOEHUS CMEXKHBIX JUCHUIUIMH  (pU3nKo-
MaTeMaTHYECKOro IUKJA, OBJAJCHHUE allaparoM MaTeMaTU4ecKoW (PU3MKKM M MOATOTOBKY K
CO3HATEJILHOMY BOCIIPUATHIO IPOLIEAYP IMPUKIAJHOTO aHAIN3a, OCBOCHHE METOJ0B ITOCTPOCHHUS
MaTeMaTHYEeCKUX MOJIeJICH Ha OCHOBE ypaBHEHHI MaTeMaThdecKon Gpu3uku. Llemn quciurmuHbl
COOTBETCTBYIOT cieaytomum popmupyembiM kommnereHusam: OIK-1, OITK-6.

1.2 3agauu TUCHUTNINHBI

OcHOBHBIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX HJIeH, NOHATHI U (DaKTOB ypaBHEHMI MaTeMaTU4ecKON (hU3HKH,
HEOOXOIMMBIX JJIsl PELLIEHUsI TEOPETUUECKUX U MPUKIAIHBIX 3a7ja4 IPUMEHEHUSI TUCIUIUINHBI;

(¢bopMHpOBaHHE HABLIKOB (POPMYIHpPOBATh U pelIaTh 33aJaud MaTeMaTHYecKOW (PU3UKH,
CO3/1aBaTh U UCIOJIb30BATh MATEMATHUECKHE MOJIENIH IIPOLIECCOB U OOBEKTOB;

— pacUIMpeHrue | YIriIyOJleHue TEOPETUYECKUX 3HAHUW M pa3BUTHE JIOTUYECKOTO
MBIILJIEHHS; TOAbEM OOIIEr0 YPOBHS MaTeMAaTUYECKOUN KyJIbTYpbl; (JOPMUPOBAHKUE TBOPUYECKOTO
M0JIX0/a K U3Y4EHHIO (PU3MUECKUX IPOLIECCOB.

1.3 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

JucuuminHa «YpaBHEHUs MareMarthyeckoil ¢usukm» oTHocutcs K «OOs3arenbHas
gacTh» bioka 1 «luctuminas! (MOayn)» ydeOHOTO IJIaHa.

MecTto Kkypca B MOATOTOBKE BBIIYCKHHKA OIPEAESETCS POJIbI0 METOJOB M HJeH
YpaBHEHUH MaTeMaTtudyecko ¢u3uku B (OPMUPOBAHMU CIIELMATIUCTA IO JHOO00NH 00JacTu
3HAHMM, CEPbE3HO HCIOJB3YIOIIEH MaTeMaTUKy. YpaBHEHUSI MaTeMaTHuecKON (U3UKH JiexKaT B
OCHOBE MaTeMaTHUYeCKUX MOJeNiel pealbHbIX SBJIECHUH, UCIOJIb3YIOTCS B MOJEIMPOBAHUU KaK
¢u3nyecKux, Tak M SKOHOMHUYECKHX, U COLHAIbHBIX IPOIECCOB, a TaKXKe B HH)KEHEPHO-
TEXHUYECKUX NMpUIoKeHusx. JlaHHbIl Kypc Hanbosee TeCHO CBsI3aH C Teopuel 0ObIKHOBEHHBIX
nuddepeHInaIbHbIX YPaBHEHHHM, MOCKOJBKY OOJIBIIMHCTBO YpPaBHEHUN MaTeMaTU4YecKOil
GU3MKM CBOJIATCA TEM WM MHBIM CHOCOOOM K OOBIKHOBEHHBIM JU(epeHInatbHbIM
YpaBHEHUSIM.

HeobOxonumMbiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMBITY JAESTEIbHOCTH
oOyuarouierocs Mpud OCBOCHMM JIaHHOM  JMCLMILIMHBI  SIBJISETCS OCBOEHHUS KYypCOB
MaTeMaTUYECKOro aHajau3a, ajareOpbl U TeOMETpUh U OOBIKHOBEHHBIX UG (depeHINaIbHbIX
ypaBHEHUM, B 00beMe, IPEAYCMOTPEHHOM JUIsl COOTBETCTBYIOIIETO HANIPABJICHHUS.

1.4 Ilepedyenbr TMIAHMPYEMBIX Ppe3yJabTATOB O0y4YeHHMs MO0 JUCIHHUIIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMH pe3yJIbTaTaMU OCBOEHHsI 00pPa30BaTe/IbLHOI MPOrpaMMbl

[Iporpamma omnpeaenser o0t 00beM 3HAHUH, TTO3BOJISIIONTNN C(POPMUPOBATH Y CTYICHTA
MpEeACTaBICHUE 00 OCHOBHBIX MOJIEIISIX M METOJaX MaTeMaTUYeCKON (PU3HKH, 00ECTICUNBAIONITNX
IOAPOKHUEC BO3MOXKHOCTH HX IPUMCHCHUS. B PE3YIbTATC U3YUCHUA OUCHHUILIMHBI CTYACHT
TOJIKEH



—3HAaTh OCHOBHBIE TIOHATHS MaTeMaTH4eckoW (Gu3uKd (OCHOBHBIC YpaBHEHUS,
KJaccu(PuKauio ypaBHEHUH, MOCTAHOBKH 3a/ay); cnenu(uky 3amad pemaeMbiX ¢ MOMOIIBIO
ypaBHEHUW MAaTeMaTHYECKOW (PU3HKH;

— yYMEeTh HaxXOJWTh pelIeHHs: OOIIMe Ui OCHOBHBIX THUIOB JU(depeHInaTIbHbIX
YpaBHEHUH C YacTHBIMHU IPOU3BOJHBIMH BTOpPOro nopsaka, 3agad Komwu st ypaBHEHU
napaboJIMYecCKOT0 U TUINEepOOJIMYECKOTO THUIIOB, HA4ajJbHO-KPAEBbIX 3aJay JUIsl ypaBHEHUU
napaboJIMYecKoro U runepOOJIMYECKOr0 THUIIOB B OrPAaHMYEHHBIX OO0]ACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBBbIX 3aJad I YpaBHEHHH OJIUIMOTHYECKOrO THIIA, YMEThb JO0KAa3bIBaTh
U3Yy4aeMbI€ TEOPEMBI;

— BIIAJIETh OCHOBHBIMHM METOJIAMM PEIIECHUs HAYaJbHBIX U KPAeBbIX 3aJa4 JJIs YPABHEHUN
MaTeMaTH4eCKOW (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
s3bIK U (depeHIIMaNbHbIX YPaBHEHUNW C YacTHBIMM IPOU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U OIPEIEIUTH ITyTH €€ PEUICHUS.

N3yuyenue naHHOW yuyeOHOM NMCUUIUIMHBI HalpaBi€HO Ha OBJIAJICHHE O0Yy4aroIlUMCs
CJICAYIOIIUMHU KOMIICTCHIIUAMMU:

OIIK-1 Cpnoco0eH NpUMEHAITb €CTECTBEHHO-HAYYHbIe W OOIIeHMH)KeHepHble 3HAHUS,
METO/Ibl MATEMATHYECKOI0 AHAJM3a M MOJCJHUPOBAHHS, TEOPETHYECKOr0 H
JKCIEPHUMEHTAIBHOI0 HCC/IEI0BAHHSA B PO eCCHOHAIBHOM AeATe1bHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3n.3) CnocoOeH mnpUMEHSTh (yHIaMEHTaJIbHbIE
3HAHMUSI, TIOJyYEHHbIE B 00JIACTU MAaTeMaTUYEeCKUX U (MJIM) €CTECTBEHHBIX HAYK, U
HCII0JIb30BaTh UX MPU aHAJIM3€ IPEIMETHON 001acTH
NOIIK-1.2 (40.001 A/02.5 3H.2) OTedecTBEHHBIM M MEXIyHApPOJHBII OIBITB B
o0nacTu MaTeMaTHMYeCKUX W (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh HUX B
podeCcCHOHANTBHOM IEATETLHOCTH

Ymerb HNOIIK-1.4 (06.016 A/30.6 VY.1) Hcmons3oBaTh CyYIIECTBYIOUIME THUIIOBHIE
penreHus 1 mabIoHbI PU aHAJIN3€ BXOIHBIX JTAHHBIX

Baagerr UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMOICHUA W HW3MEPEHHH,
COCTaBJICHUE MX OMMMCAHUN U POPMYITHUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 Op.2 Tna.) JedarenbHOCTh, HallpaBieHHAsI HA pelICHUE
3aad aHAJIMTHYECKOTO XapaKTepa, MPEIojararolinX BBIOOP M MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB PEIICHUS 3a/a4, ¢ HCIOIb30BAaHUEM (PYHIaMEHTATBHBIX
3HAHHMH, TIOJYYCHHBIX B 001aCTH MAaTEMaTHYCCKUX U (HUJIM) ECTCCTBCHHBIX HAYK

OIIK-6 CrnocoleH aHATU3UPOBATH U Pa3padaThIBATh OPraHU3aALMOHHO-TEXHUYECKHe U
IKOHOMHMYECKHe Mpolecchl ¢ MIPMMEeHeHHeM MeTO/0B CHCTEMHOr0 AHAJIHM3a M
MAaTeMaTH4YeCKOIro MoJ1eTUPOBAHUSA

3Hathb NOIIK-6.1 (40.001 A/02.5 3u.1) Llenu u 3amaym mpoOBOJMMBIX HCCICTOBAHUM U

pa3paboTOK, METOJIbl MaTeMaTUYeCKOTO MOJEIUPOBAHUS JUISl PElIeHUs 3a1ad B
obsacTu MpoPeCCHOHAIBHON e TEHHOCTH

Ymerb HNOIIK-6.2 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIC JAaHHBIC, CIIOCOOCH
MPUMEHATh U MOJU(PHUIIMPOBATH MAaTEMaTHUYECKUE MOJICNH JUIS PEIICHUsS 3a7ad B
obsactu MpoPeCCUOHAIBHON e TEHbHOCTH
HNOIIK-6.3  (40.001 A/02.5 V.3) IlpumeHaTb MeTOJIbl  IPOBEICHUS
AKCTIEPUMEHTOB, MATEMaTHYECKOE MO/ICTTMPOBAHNUE /ISl PEUICHHUS 3a/1a9 B 00JIACTH
podeCcCHOHANTBHOM IEATETLHOCTH



Baagerr UOIIK-6.4 (40.001 A/02.5 Ip.2 Ta.) desTensHOCTh, HAIIPABJICHHAS HA PEIICHHE
3aad aHAJIMTHYECKOTO XapaKTepa, MPEarojararlinXx BBIOOp W MHOTOOOpasue

AKTYaJIbHBIX CII0CO00B peuicHrA 3aJa4 Ha OCHOBC MCECTOJ0B MATEMAaTH4YCCKOI'O

MOJCINPOBAHUA

PCSy.]'IBTaTBI O6y‘~ICHI/I${ M0 AWCHUIINIMHE OOCTHUIalOTCA B paMKaX OCYHICCTBJICHUSA BCEX

BUJIOB KOHTAaKTHOH WU
YTBEPKJACHHBIM YI€OHBIM IJIAHOM.

CaMOCTOSITENIbHON  paboThI

00yJaromuxcsi B COOTBETCTBUU

KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA

PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHMITTIMHC

OIIK-1 Cnioco6eH NpUMEHSITh €CTECTBEHHO-HAYyYHbIE U OOIIEMHKEHEPHbIE 3HAHUS, METOIbI
MaTEeMaTUYECKOTO aHAIM3a U MOJIEJIMPOBaHUs, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO

HCCICOOBAaHUA B IIPO

€CCHOHAJILHOM NIeATEIIHFHOCTH

3HaeT: OCHOBHBIC NOHATHS U MOACIN U METOAbI

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
HPUMEHATh (QYHIaMEHTAJIbHbIC 3HAHMS, IOTy4eHHble B | MATCMATHYCCKOU (i)I/ISI/IKI/I; MaT€MaTH4YCCKUC
0071aCTH MaTeMaTH4eCKUX U ECTECTBEHHBIX HayK, U q)OpMyJII/IpOBKI/I OCHOBHBIX NOHSTHI u

HCITOJIb30BATh HX IPH aHAIN3e IPeIMETHON 001acTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OteyecTBeHHBIH U
MEK[YHApPOHBIN OIBIT B B 00JACTH MaTeMaTHYCCKHX
U (WIM) €CTECTBCHHBIX HAyK, W HCIIONB30BATh UX B
poheCCHOHANBHOM e TeTbHOCTH

HOIIK-1.4 (06.016 A/30.6 V.1) HWcnone3oBathb
CYIIECTBYIOIIME TUIIOBBIC PEIICHHS U IIAOJIOHBI IPH
aHaJIN3¢ BXOIHBIX JAHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBeneHue
HaOMIOAEHUH ¥ M3MEPEHUH, COCTaBICHNE UX OIMCAHUM
1 opMyHpoBKa BBIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) /[esTensHOCTS,
HalpaBjeHHAs Ha pEIICHUE 33/1a4 aHAJUTHYECKOTrO
Xapakrepa, IpeIoiaraloux BeI0Op 1 MHOrooOpasue
aKTyaJbHBIX  CIOCOOOB  pemeHust  3agad, ¢
HCITOIb30BaHUEM (byHIaMEHTATBHBIX 3HAHWH,
MOJYYEHHBIX B OOJIACTH MaTeMaTHYeCKHX W (VJIH)
€CTECTBEHHBIX HAYK

YTBEPKIACHUM; crenu(UKy 3ahad pelaeMblX ¢
MIOMOIIBIO YPAaBHEHUN MaTeMaTHYECKON (PU3UKU

Ywmeer: IIEPEBECTH 3aJadyy  Ha A3BIK
muddepeHInanbHbBIX  YPaBHEHUM C YacTHBIMU
MPOW3BOHBIMHU; BBIOMpPAaTh W aHAJIU3UPOBATH
METO/bl pEIlEeHUs TIOCTaBJICHHON 3ajauu U
CpelIcTBa MPOTPaMMHOTO obOecredeHus: (B TOM
quclie CHEIHaIN3UPOBAHHOTO) TUTST ux
peaninzauuu; (GOPMYJIUPOBATh U COJIEPHKATEIHHO
MHTEPIPETUPOBATH PE3Y/IbTATHI PEHICHMS 3a/1a4

Baapeer:
anmnaparom;

OCHOBHOM TEPMHHOJOTHEN U TOHSTHIHHBIM
OCHOBHBIMU AHAJIUTUYCCKUMU n
YUCJICHHBIMH MCTOAaMU PCIICHUA ypaBHeHI/Iﬁ B
YaCTHBIX IIPOU3BOAHBIX; HaBbIKaAMHN
JI0KA3aTeJIbCTBA OCHOBHBIX YTBEPKIACHUIN

OIIK-6 CrniocobeH aHanu3upoBaTh U pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUYECKUE U
AKOHOMHYECKHE MTPOIIECCHI C IPUMEHEHHUEM METOJIOB CHCTEMHOTO aHAJH3a U
MaTEMaTHYCCKOTO MOJCIIMPOBAHUSA

HOIIK-6.1 (40.001 A/02.5 3u.1) Lenmu u 3anaum
MPOBOJIMMBIX HCCICIOBaHUII M pa3pabOTOK, METOIbI
MaTeMaTHYEeCKOr0 MOJICITMPOBAHHUS ISl PEILICHHS 38124
B 00JacT NpoeCcCHOHATIBHON IeSITEeIEHOCTH

3HaeT: MaTreMaTH4yecKue MOJEIU OCHOBHBIX
NpWIOKeHUH  Teopun  auddepeHIHaTbHbIX
YpaBHEHUI; OCHOBHBIE METOJbl pELICHMS 3a7ay

HOIIK-6.2 (06.016 A/30.6 VY.1) Anammsuposars | MATEMATHICCKOU pusuxu; OCHOBHBIC
BXO/IHbIE JIaHHBIE, criocodeH NPUMEHATH u | IIPUKIAJHBIC IIAKEThI, HCII0JIB3YEMBIC JJIA
MOIMQUUMPOBATE  MATEMATHYECKHE MOACIH I | peyeHusl ypaBHEHUH B YACTHBIX TPOM3BOIHEIX.
peuieHyuda  3agad B obJtactu HpO(beCCHOHaJ'ILHOI’I

JeSTEbHOCTH YMmeer: HaxoOuTh pelleHus: oOmue JuIs
HOIIK-6.3 (40.001 A/02.5 V.3) IIpumensrs metons! | OCHOBHBIX THUIIOB I[I/I(b(l)epeHHI/IaHI)HI)IX
INpOBEACHUS JSKCIEPUMEHTOB, MaTEMAaTUYCCKOE MO— ypaBHeHHI‘/’I C YaCTHBIMHU HpOI/I3BO)IHI)IMI/I BTOpOFO
JACIUPOBAHUE  UIs1  PCLICHUA 3aa4 B obJtacTu

TPO(ECCHORATBHOI JISITEb—HOCTH MOPSIKA; HCIOJIb30BAaTh 3IIEKTPOHHBIE

HOIIK-6.4 (40.001 A/02.5 [Ip.2) desiTensHOCTD,
HaIpaBJICHHAs HA PEIICHHUE 3a/1a4 aHATUTHYECKOr0
XapakTepa, Pe/oararoliX BEIOOp 1 MHOroo0pasue

TEMaTUYEeCKHE PeCypChl Uil yriIyOJIeHUs 3HaHUN
110 U3y4aeMOW TMCHHILIMHE

aKTYaJbHBIX CIIOCOOOB PELICHHS 3a/1ad Ha OCHOBE Baaneer: HaBbIKAMM peHicHuA 3aaaqn 14
METOZ0B MAaTEMATHUIECKOI0 MOZIECIIMPOBAHUS HHTCPIPCTAINN PE3YILTATOB B TEPMHUHAX
NPUKIaJHON 00JacTv; HayYHO-METOJIUYECKUM
anmapaTrom TEOPUH T epeHnnaIbHbIX

YPAaBHEHUI; HABBIKAMM IOCTPOEHUS NPOCTEHIINX
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KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHUITTIMHC

MO/IEJIEH MPOLECCOB
METO/IaMHU UCCIIEJOBAHMsI MOJIeJIel IPOIIECCOB

[Ipouecc ocoeHus aucuumiuHbl «MeTopl MaTeMaTUyecKoil (U3MKW» HampaBlieH Ha
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedaomux TtpedoBanusim OI'OC BO wu
ofOecrieunBarOIINX YCHEIIHOE BeACHHE OakalaBpOM IPOEKTHOM, aHaJIUTHYECKON M Hay4yHO-
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, BJIAQJEHUE METOAUKOW (QOpPMYIUPOBAHUS U PELICHUS
NPUKIAJHBIX 3a7ad, a TaKKe Ha BbIPaOOTKY yMEHHMH MPUMEHSATh Ha MPAKTUKE METOJIbI
MaTeMaTH4eCKOoro odecrnedeHnsi HHPOPMaIlMOHHBIX CUCTEM.

WuaukaTopbl  JIOCTHXKEHUS  KOMIIETEHIMI  CUMTAlOTCS  CHOPMHPOBAHHBIMU  IIPU
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YIbTaTOB 00YUECHHUS.

2. CTpyKTYpa M coiep:KaHHe JMCHHUIJIMHBI.
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO0mast TPYHOEMKOCTh JUCHUIUIMHBI COCTaBIsAeT 4 3a4eTHBIX eauHuIl, 144
akagemuueckux 4acoB. Kypc «Meroapl MaTemMaTHuecKod (PU3MKW» COCTOUT U3 JIEKIUOHHBIX U
MPaKTUYECKUX  3aHATUH, CONPOBOXKJIAEMBIX  PEryJspHOM  HMHIUBUIYalbHOM  paboToii
MpenoJaBaTeNsi Co CTyIACHTaMH B IPOIIECCE CaMOCTOSITENIbHOM paboThl. B koHIEe 5 cemectpa
MPOBOJMUTCS 3adeT M dk3ameH. [IporpaMmoil AMCHUIUIMHBI HOpeaycMOTpeHbl 34 4yacoB
JIEKIMOHHBIX, 34 YacOB MPaKTUUYECKUX 3aHATUH.

Cemectp
. Bcero
Bun yuebnoit paboTsl (1acer)
4acoB
5
KonrakTHasi padora (Bcero) 74,5 74,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUIIA 34 34
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTUUECKUE 34 34
3aHSITHS)
JlaGoparopHbie 3aHATHS — —
HNnas konTakTHas padora:
Kontpons camocrositensHoit padotsl (KCP) 6 6
[Tpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesbHasi padoTa (Bcero) 33,8 33,8
B toMm uucne:
Kypcosas pabora — —
[IpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepraia 15 15
[ToaroroBka K TeKylemMy KOHTPOJIIO 18,8 18,8
KonTpoJs: 3auer, 3x3ameH
ITonroToBka K 9K3aMeHy | 357 | 35,7




OO01ast Tpy/10eMKOCTh

gac. 144 144
B TOM HClIe KOHTaKTHas | 4,5 74,5
pabora

3a4. e/l 5 5

2.2 CoaepsxkaHue TUCHUILINHBI:

Pacnipenienenne Bu10B yaeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieiaM JUCIUILINHBL.

No HaumenoBanue Conepicanme paszena dopma TEeKylero
pazzeina KOHTPOJISI
IlocTtanoBka u [Ipeamert u 3amaun MmaTeMaTudecKo hu3mnke, ee KP, KP
KJ1acCU(UKalus 3a/1a4MECTO B €CTECTBO3HAHUU. BBIBOJI OCHOBHBIX ypaBHE-
MaTeMaTH4eCKON HU MaTemMaTuueckoi ¢pusuku. HauanpHeie u
buzuku rpannyHble yciaoBus. [loctaHoBka 3a7a4. 3agada
Komm. Teopema Kopanesckoit. KoppekTHOCTb
MTOCTAaHOBKH 33/1a4 MaTeMaTU4eCKo (PU3UKH.
1. [Tpumep Anamapa. IlonsaTue 000OUIEHHBIX pelIeHU
3aJlay MaTeMaTu4eckoi (PU3MKU U MPOCTPAaHCTBA
Cobonesa. [IpuHnun cyneprno3uiuu i JMHEHHbBIX
3ajau MareMatudeckoil pusuku. Knaccuduxanms
YpaBHEHU BTOPOIO MOPSIAKA, TUHEUHBIX OTHOCH-
TEJIBHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTUKH.
IIpuBeieHne ypaBHEHN K KAHOHUYECKOMY BULY
YpaBHeHUs 3anava Ko a1 BosiHOBOrO ypaBHeHus. @opmyna KP, KP
runepbonmyeckoro  |[Jamambepa. CymiecTBoBaHHE, €IMHCTBEHHOCTD, YC-
tuma. OCHOBHBIE TOWYMBOCTH pemieHus. OO00IEeHHOE PElICHHE.
3a1a4u 1 MeTobl ux |Pemrenue 3aga4 Ha nonynpsamMon. @opmyisl
peleHus [Tyaccona u Kupxrogda. KoppekrHocTh nocTaHOBKU
3anaun Komu a5 BOJIHOBOTO ypaBHEHHUs. 3aadya
) Komm 17151 HEOJHOPOTHOTO ypaBHEHUS.
) KpaeBsle 3a1aum U1 BOJIHOBOrO ypaBHeHUs1. DopMyIibl
I'puna. TeopeMbl €TMHCTBEHHOCTH, YCTOMYUBOCTH.
3anaua Htypma—JInyBuwms. Meton pa3aeneHus
nepemeHHbIX (Dypre). Teopemsbl cyiiecTBOBaHUSL.
Pemiennie HeogHOpOIHBIX 3a/1a4 MeToI0M Dyphe.
Oynkimu beccenst. 3amada o kojeOaHUM KPYTIIon
MeMOpaH#bI.
YpaBHeHUs HauvanbHo-KpaeBble 3a1auu 171s1 ypaBHEHUS KP
apaboJInYECcCKOTo TertonpoBoaHocTy. [IpuHnmn makcumyma. Meroz
tumna. OCHOBHbIE @ypbe penieHus KpaeBbIx 3a1a4d. 'TeopeMbl
3aJlaud U METOJIbl UX |€AMHCTBEHHOCTH, ycTounBOCTH. CyIlleCTBOBaHHE
3. |peweHus pemenus. 3anaya Ko s ypaBHeHUs
TEIIONPOBOJHOCTU. TeopeMbl €IMHCTBEHHOCTH,
ycroitunBocTH. @yHnameHTanbHOE penienue. 1n-
terpai [lyaccona. d-dbynkuus Jupaka. 3agaun Ha
nosnynpsMoi. Meroa pynkuuit I'puna.
YpaBHeHUs OO1ue cBoiicTBa rapMOHUYECKUX (YHKIIUI. KP
AITUITHYECKOTO [TpuHIMI MakcuMyMa J1j1s1 TApMOHUYECKUX (PYHKIIMM.
4 [THTa. OcHOBHbIE Omneparop Jlamnaca B KpUBOJMHEHHBIX KOOPIMHATAX.
" |3amaun. Teopus OyHamMeHTanpHOe pelieHrue ypaBHenus Jlamnnaca (B
MOTeHIIMala MIPOCTPaHCTBE, Ha IIOCKoCcTH). KpaeBbie 3a1auun 1yis
ypaBHeHul Jlamtaca u [lyaccona. Teopembl
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HaumenoBanue dopma TEeKylero
No Coneprxanue paszena P
paznena KOHTPOJIS

eauHcTBeHHOCTU. @yHKIuu ['prHa 3amaun Qupuxie.
NHuterpanbuslie ypaBHeHUs. Teopus nmoreHnuana.
Caenenue KpaeBbIx 3a1a4 K HTerpaibHbIM
ypaBHeHUsM. CyliecTBOBaHUE peleHus. Mero
paszeneHus IEpEMEHHBIX PEIIEHUs KPAaeBbIX 3a1a4 B
MPOCTEHINX 00JIACTSX.

[Ipumenenne [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypne KP
MHTErpajbHbIX (?KCIOHEHUMAIbHOE, SIn-, COS- IPeoOpa3oBaHMUs,
5 npeoOpa3oBanuii K |[KoHeuHble. [Ipeobpa3zoBanus beccens, Mennuna.
" |pelieHuIo 3a1a4 [Ipumepbl NpuMEHEHUs! HHTErPATIbHBIX
MaTeMaTH4eCKO1 npeoOpa3oBaHMil K PEIICHUIO 33/1a4 MaTeMaTUYeCKOM
buzuku buzuky.

2.3.1 3auaTusd JeKIUOHHOT0 THIIA

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTU4yeckoil (pU3MKe, €€ MECTO B €CTECTBO3HAHHH.
BbiBoJT OCHOBHBIX ypaBHEHHMI MaremaTuueckoi ¢u3uku. HadanpHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBasieBckoii. KoppeKTHOCTh MOCTaHOBKH
3ajau MaTemaruueckoi usuku. [Ipumep Anamapa (2 4.). Knaccudukauust ypaBHeHU BTOPOTro
MOPSIIKA, JIMHEHHBIX OTHOCHTENBHO CTapLIMX IMPOU3BOJHBIX. XapakTepucTtuku. [IpuBenenue
YpaBHEHUN K KaHOHUYECKOMY BUAy (2 4.).

Pa3zpnen 2. 3amaua Komm ans BonmHOBoro ypaBHeHus. @opmyna [lanambGepa. ®@opmyibl
[Tyaccona n Kupxroda. KoppektHocTh mocTaHoBkH 3aiaun Kot 1715t BOTHOBOTO ypaBHEHHS (4
4.). HauanpHo-kpaeBble 3amauu s BOJIHOBOro ypaBHeHus. ®opmynsl ['puna. Teopemsl
€IMHCTBEHHOCTH, YycToiunBoctH (2 4.). 3amaua lltypma — JlmyBwinsa. Meton pasneneHust
nepeMeHHbIX (Pypbe) (2 u.).

Pasnen 3. HauvanpHo-kpaeBble 3a1auu Ui ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Merong @ypbe pemieHHs KpaeBbIX 3afad. Teopembl €IMHCTBEHHOCTH,
ycrouuBoctu. CymectBoBanue peuieHuss (4  49.). 3agaua  Komwm 11 ypaBHEHuUs
TEIIONPOBOJHOCTU. TeopemMbl €AMHCTBEHHOCTH, YCTOMYUBOCTH (2 4.).

Paznen 4. OOGmwme cBoiicTBa rapmoHumdeckux ¢GyHkiuil. [lpuHnun makcumyma s
rapMoHuueckux (yHkumii (2 4.). Kpaeble 3amaun nns ypaBHenuit Jlammaca u Ilyaccowna.
Teopemsl equHcTBeHHOCTH (2 4.). @yHkuuu ['puna 3anaun Jdupuxne u Helimana, ux cBoicTBa.
[Toctpoenne dpyakiuu ['puna. (2 4.). Metos pa3aenenusi IepeMEHHBIX PEIIeHUs KPAaeBbIX 3a1a4
B MPOCTEHIINX 00s1acTsX (2 4.).

Paznen 5. IlpeoOpazoBanusi Dypwe (IKCHMOHEHIMATBHOE, SIN-, COS- MpeoOpa3oBaHMS,
koHeuHble (4 4.). IlpeoOpazoBanme Jlamnaca. Ilpumepsl mnNpuUMEHEHUS HHTErPalIbHBIX
npeoOpa3oBaHUil K PEIICHUIO 33/1a4 MaTeMaTuyeckoil pusuku (4 4.).

2.3.2 3aHATHSA CEeMHHAPCKOI0 THIIA

Pazgean 1. YpaBHEHUsI B YaCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJIHOPOAHOCTD,
npuMepsl. BBIBOJ ypaBHEHUsI MaJIbIX MOTIEPEUHBIX KOJEOAHUN CTPYHBI U MaJBIX MPOIOJIBHBIX
KoJIeOaHUM CTEPKHs, UHTETPAIbHBINA 3aKOH COXPAaHECHMs KOJWYECTBA JIBIKCHH. HadanbHbie U
rpannyHbie ycioBusd. [loctanoBka 3aad. BeiBo ypaBHEHUS TEIUIONPOBOJHOCTH, UHTETPATIbHBIN
3aKOH COXpaHeHWs »>Heprun. BeiBoa ypaBHeHust aud@dy3un, HHTETPATBHBIA 3aKOH COXPaHECHHS
KoJIM4ecTBa BemiecTBa. HavanbHbie W rpaHuyHble ycinoBus. IloctaHoBka 3amady. BbiBoa
YpaBHEHUN TUAPOJIUHAMUKHN U aKyCTHKU. Y PaBHEHUS YCTAaHOBHUBIIMXCS MPOLIECCOB. | paHUYHbIE
ycnoBus. [locranoBka 3amau. Kinaccuduxauust ypaBHeHU# 2-ro mopsiika MHOTHUX IEPEMEHHBIX.
Knaccudukanuss ypaBHeHud 2-ro TmOpsSAKa C JIBYMS HE3aBUCUMBIMH TI€PEMEHHBIMH,
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XapaKTepUCTUUECKOE YypaBHEHHWE U XapakTepucTtuku. IlpuBenenue ypaBHEHUN ¢ JABYyMs
HE3aBUCHUMBIMU TIEPEMEHHBIMM K KAaHOHHYECKOMY BHAY (YpaBHEHHS C IOCTOSHHBIMU
koa¢p¢puuuentamu). IlpuBeneHne ypaBHEHHH C JABYMsI HE3aBUCHUMBIMU II€PEMEHHBIMU K
KaHOHMYECKOMY BHJy (ypaBHEHUsS C TIepeMeHHbIMU Kodpduuuentamu). I[lpuBenenue
YpaBHEHUH € ABYMS HE3aBUCHUMBIMU IEPEMEHHBIMU K MPOCTEUIIEMY BUITY

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7au Mo MaTeMaTUYECKOI
¢bu3uke,

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHenus maremarnyeckoil Gpuzuku.
Meroanueckue yka3zaHusl.

OcHoBHble ypaBHeHUs. HauanbHble u rpannunblie yeiaoBus. [loctanoBka 3amau. 1-4 crp.
8, 6-9ctp.9.(2)

Knaccudpukanus ypaBHeHHIl 2-ro mopsjika MHOTMX IepeMeHHbIX. Kiaccudukanus
YpPaBHEHU 2-T0 NOpsJKa C JByMs HE3aBHUCHUMBIMM IlepeMeHHbIMU. [IprBeneHue ypaBHEHHI C
JIBYMsI HE3aBUCUMBIMM IEPEMEHHBIMU K KaHOHUYECKOMY BHAY (YpPaBHEHMSI C MOCTOSIHHBIMHU
koaurmentamn). 6-11 (1, rnasa 1), 1-4 ctp. 8, 6-9 ctp. 9 (2).

[IpuBeneHue ypaBHEHUN ¢ JBYMsI HE3aBUCUMBIMU [TEPEMEHHBIMU K KAHOHUYECKOMY BUIY
(ypaBHEeHHUs ¢ mepeMeHHbIMU Kodpunmentamu). 1,5,7 ctp. 13

[IpuBeneHne ypaBHEHUH C ABYMs HE3aBUCUMBIMHU NEPEMEHHBIMM K IIPOCTEHUIIEMY BHUY.
12-16 (1, rnaBa 1), 7-9 ctp. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Pasnen 2. Meto XxapakTepUCTUK PEIICHUs YpaBHEHUM TUTIEpOOINYecKoro Tuma. Permenue
3amaun Kommm ajist oHOMEpHOTO BOJTHOBOTO ypaBHeHms. Dopmyna [Janambepa. Pemenue 3amau
Ha MOJYOpsIMOW JUJIi OJHOMEPHOI'O BOJIHOBOTO ypaBHEHMs. Pemenue 3amaun Komwm st
YpaBHEHUS TUIIEPOOIUIECKOTO TUIIA B IPOCTPAHCTBE M HA IJIOCKOCTH. Meton Dyphe penieHust
KpaeBbIX 3aJ1a4 JIJIsl YypaBHEHUN TUIIEPOOTMYECKOTO THUTIA.

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7au M0 MaTeMaTUYECKOI
¢bu3uke,

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHeHus marematudeckoil Gpu3uku.
Meroanueckue yka3zaHus.

Meto1 XapakTepUCTUK pelLleHUs] ypaBHEHUI runepOoinyeckoro tuna. Pemenue 3anaun
Kommu mist omHomepHoro BosiHOBOTO ypaBHeHUs. @opmyna [lanambepa. 73, 74 (1 rmaa 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).

Pemenne 3amad Ha mNOIynpsMOil Uil OJHOMEPHOIO BOJHOBOIO ypaBHEHMs. Meron
npojoypkeHuit. Meton xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemenue 3amaun Kowmm i ypaBHEHHs TUIIEpOOIMYECKOTO TUIA B MPOCTPAHCTBE U Ha
wiockoctu. @opmynel [lyaccona u Kupxrodga. 15, 16 ctp. 18 (2).

Meton @ypre pelieHus: KpaeBbIX 3a7ay JUlsl ypaBHEHUN runepOosnyeckoro tuma. 104,
110 (1, rmasa 2), 10,12 ctp. 33 (2).



Pa3nen 3. Pemenne HavanpHO-KpaeBbIX 3aJay Ui YpaBHEHUH MapaOOJMYEeCcKOro THIIA.
Meton @ypbe. Metoa @ypbe pelieHus: HEOJTHOPOIHBIX 3aJa4 JUIsl ypaBHEHHH mapaboandecKoro
tuna. Pemenne 3agaun Komm i ypasaenus remonposogHoctu. @opmyia Ilyaccona.

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7au Mo MaTeMaTUYeCKOI
¢bu3uke,

2) EBgoxkumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHenus marematuyeckoil Gpuzuku.
Meroauueckue yka3aHusl.

Pemenune HavyambHO-KpaeBBIX 3a7ad JUIsl YpaBHCHHH mapaboyimdeckoro Tuma. Meton
®dypre. 30, 33, 34 (1, rnasa 3), 3-8, 11 ctp. 33 (2).

Meton @ypbe penieHuss HEOJHOPOIAHBIX 3a/1ad Jisi ypaBHEHUH MapaOoIMyecKoro THUla.
9,17 ctp. 33, 20,24,25 ctp. 34. (2)

Pemenne 3amaun Komm nnst ypaBHenus teronpoBogHocTi. @opmyna [lyaccona. 66,68
(1, rmaBa 3), 1-3 cTp. 24 (2).

Merton mpoaoipKeHn pereHus 3a1a4 Ha noixynpsamon. 79,80,86 (1, rimasa 3), 4,5 ctp. 24

().

Paznen 4. N'apmonnueckue Gynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbix 3a1ad Jist
ypaBHeHus Jlamnaca B npocreiimux obnactax. Meron @ypre. Meton @yphe pelieHns KpaeBbix
3aja4 Juist ypaBHeHust [lyaccoHa B Kpyre U KoJIblLie.

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 3a7au Mo MaTeMaTUYECKOI
¢bu3zuke.

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHenus matremarnyeckoil Gpuszuxu.
Meroauueckue yka3zaHusl.

Pemenune kpaeBbIx 3amau Juisi ypaBHeHus Jlamaca B mpocrteimmux obnactsax. Meron
®dypre. 14 (a,,1), 70 (1 rmaa 4), 28-30 c1p. 34 (2).

Merton @ypre penieHus KpaeBbix 3ana4 i ypaBHeHus [lyaccona B kpyre u koJgbie. 30,
31, 34 (1 rnaBa 4), 31 ctp. 34 (2).

Paznen S [Ipeo6pazosanue Jlamnaca, [IpeoOpa3zoBanue Dypre (IKCIMIOHEHIIMATIBHOE). Sin-,
cos-ipeoOpazoBanusi Oypbe Ha MOTYNPSAMO, KOHEUHBIE TTpeoOpa3oBanus Dypee.

3aoauu ona pewrenusa no memam pazoena.

[TaBnoBa A.B., Pybuos C.E., Cwmupnoa A.B. IlpumeHeHue HHTErpaibHbIX
npeoOpa3oBaHUil K PEUICHUIO 3aJa4 JUIsl YPaBHEHUN B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
yKa3aHMsL.

[IpeobpazoBanue Jlamiaca, [IpeobpazoBanne Oypre (3xcnoneHmansHoe). 1,2 crp. 9; 1,5
ctp. 19, 2,6 ctp. 19.

sin-, cos-nipeodpazoBanusi Oypre Ha MOIYNPAMON, KOHEUHBIE TTpeoOpazoBanust Pypre. 7
ctp. 20, 1,2 c1p. 25, 3,4,9,10 ctp. 26.
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YaCTHBIX ITPOU3BOJHBIX).

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHbIl TUTaH HE MPEeyCMaTPUBACT Ja00PATOPHBIX 3aHATHI MO0 TUCHUTIINHE «MEeTo b
MaTeMaTH4YEeCKOU (QU3HKU.

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

Y4eOHBIN IUIaH HE MPEIyCMATPUBACT KYPCOBBIX PabOT mo auciuiuimHe «MeToasl B

4 IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecnedeHHs JJIsi CAMOCTOSATEILHOI padoThl
00y4aroumuXxcH 1Mo JUCUMIJIMHE

[Tepedyenn yueOHO-METOIMYECKOTO OOCCTICUCHHS AUCIIUTUIUHBI TI0

Ne Bun CPC BBINIOJIHEHUIO CAaMOCTOSITENIbHON pabOThI
1 |I[loaroToBka K|YpaBHEHUSI MaTeMaTH4ecKol (PU3UKU (DJIEKTPOHHBIA pecypc, cpeaa
TEKYIIEMY MoAyJibHOTO 00yueHus http://moodle.kubsu.ru)
KOHTPOJIIO
2 |[IpopaboTka 1.  Antyamn K.K. Meronpl maTematnueckoit ¢pusuku. M.: Tupexr-Menua,
Marepuana 2014. 123 c. [OnexrtpoHHbIi  pecypc]. - Pexum  mocryma:

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

2. KapueBckuit M.M. Jleknuu 1Mo ypaBHEHHSIM MaTEMaTH4eCKOH (U3UKH.
CII6.: Jlamp, 2016. 164 c. [DOnexktpoHHBIH pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/72982.

3. Oneiinuk O.A. Jlekunn 00 ypaBHEHHUSIX ¢ YaCTHBIMH ITPOU3BOIAHBIMU. M.
Wzn-o "Jlabopatopust 3uHanuii", 2015. 263 c. [DneKTpoHHBIH pecypc]. —
Pexxum mocryma: https://e.lanbook.com/book/70703.

4. Kynpsamos, C.H. OcHOBHbIE METOABI pEIICHUS MPaKTHUYECKUX 3a]ad B
Kypce «YpaBHeHusi matematmueckoir ¢usukm» / C.H. Kyapsmos, T.H.
Pamuenko. PoctoB H//1: M3a-8o FODY, 2011. 308 ¢. [DnekTpoHHBIN pecypc]. -
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=241103

5. TuxonoB A.H., A.A. Camapckuii. YpaBHEHUsI MaTeMaTHu4ecKol (U3UKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MeTOAMYECKUE MaTephalibl JJIs CaMOCTOSATENbHOM pabOThl 00ydaroluxcs M3
YHUCJIa MHBAJIUAOB | JIUI C OTPAHWYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocTraBistoTcs
B (hopMax, alaiTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOJXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.
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2.5 CamocrosiTe/IbHOE H3yYeHUEe Pa3/1e10B JUCHUILINHBI

enbto caMocTOSTENHHOM pPAOOTHI SIBiIsSIETCA YIUIyOJeHHE 3HAHWUN, MOJYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHITHH, BBIPAOOTKA HAaBBIKOB MHAUBUAYAJIbHON pabOThI, 3aKpeIJICHUE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BPEMs IPAKTUUYECKUX 3aHATUH.

CopnepxaHue NpPHUBEIEHHOM OCHOBHOM U JOMOJIHUTEIBHOW JUTEpaTypbl I1O3BOJISET
OXBaTUTh IIUPOKUH KPYT 3a]1a4 U METO/I0B MaTEMaTHUECKON (PU3HKH.

Paznen 1. IlocranoBka 3amau MaremaTHueckod ¢usuku. HexoppekTHble 3amauu;
Knaccudukanuss ypaBHEHMH B YaCTHBIX IPOU3BOJHBIX BTOpOro nopsaka. KaHoHuueckue
¢dopmbl. ConpsbkeHHble onepatopsl. [1-3, 10, 14—-16]

Pa3nen 2. 3ajgaua ¢ naHHBIMM Ha XapakTepucTukax (3agaya ['ypca). CymiecrBoBaHue U
€IMHCTBEHHOCTh pEIICHWSl 3aJaud C JaHHBIMH Ha XapakTepuctukax; Merox Pumana;
Crneunanpabie PyHKIMH MaTemMaTuyeckon ¢pusuku. [1-3, 14-16]

Paznen 3. 3amaun, npuBoAAIINE K YpaBHEHUSIM MMapad0IMuecKoro Tumna. J(onoJHuTeIbHbIe
YCJIOBUSI ¥ TIOCTAHOBKA KPaeBBIX 3a/ad JJIA YpaBHEHHMM Mmapabosmyeckoro tuma. [IpeaenbHbie
ciydan; OyHKIMA UCTOYHUKA JUJIs ypaBHEHHs Tapadosmmueckoro tuma. [1-3, 14-16]

Paznen 4. OcHoBHblE MOHATHS Teopuu mnoTeHIUana. OCHOBHbBIE TOHATHS TEOPUU
MHTErpajbHbIX YpaBHEHUH. []

Pa3nen 5. Knaccuueckue unTerpanbubie npeodpasoBanus (Pypre, Xankens, MemnuHa,
Jlanumaca, KonrtapoBuua — JlebeneBa, Memnepa — @®oka). VHTterpanbHble npeoOpa3oBaHUs
0000meHHpIX pyHkumit. [9,11, 17, 18]

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

B cootBerctBuu ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MIPEIyCMaTPUBAET
HCIOJIb30BaHME B Y4eOHOM IIpoLlecCe CIEAYIOIHUX 00pa30oBaTElIbHbIE TEXHOJOTHUU: YTEHHE
JEKUMHA C HKCIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTHI; METOJ MalblX TIpymi, paz0op
MPaKTUYECKUX 3ajad.

IporpaMMa IO JUCHUUIUIMHE «YPaBHEHHs MaTeMaTHUYeCKOW (U3UKW» IpelycMaTpuBaeT
HCIOJIb30BaHWE B Y4eOHOM IIpoLEecCe CIEAYIOIHUX 00pa30oBaTENIbHbIE TEXHOJIOTUU: YTEHHE
JIEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAUBUIYaJIbHBIMU
3aJJaHUSIMU C HUCIIOJIb30BAaHUEM ITAKETOB MPUKIIAJAHBIX POTPaMM, pa300p KOHKPETHBIX CUTYyaLU
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJOTHMH MNPEJOCTaBISIOT CPEJICTBA PAa3HOIIAHOBOIO OTOOpa)KEHUs
QJITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxon paz3bopa KOHKPETHBIX CUTYAILMi IIUPOKO UCIIONb3YETCs KaK IpernojaBaTesieM, Tak
n OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yJIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOAEIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/layM, /sl KOTOPbIX
€IMHBIX N10JIX0/10B HE cylecTByeT. [Ipu nccnenoBaHuy U perieHny Kak 10l KOHKPETHOH 3a1aun
UMeeTCsl, KaKk IPaBWJIO, HECKOJIbKO METOJOB, a 3TO TpeOyeTr pa3dbopa U OIEHKHU IeJIoil
COBOKYITHOCTH KOHKPETHBIX CUTYallHi.

[Ipu 00y4yeHnH UCIIONIB3YIOTCS CIENYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHUU:

— TexHonoruss KOMMYHUKAaTHBHOrOo oOOydeHUS — HampaBlieHa Ha (QOpMUpOBaHUE
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH CTY/IE€HTOB, KOTOpas sBJsgeTcs 0a30BOil, HEOOX0AUMOM IS
a/lanTaluy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— TexHonoruss pazHOypoBHEBOTrO (Iu(pdepeHINPOBAHHOIO) OOyYeHHsS — MpPelnoJiaraetT
OCYILIECTBJICHUE I103HABATEIbHON JEATEIbHOCTU CTYAEHTOB C Y4YETOM HUX HHAWBHIYyaJbHBIX
CHIOCOOHOCTEHN, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSS WX PEaTU30BbIBATH CBOM TBOPUYECKUI
noteHuuan. Co3gaHue M HCMOJIb30BAaHHE TUATHOCTHUECKUX TECTOB SBJSETCS HEOTHEMJIEMOMN
YacTbhIO IaHHOM TEXHOJIOTUH.
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— TexHonoruss MOJylIbHOTO OOydeHUs — MpelycMaTpuBaeT JIEJICHHE COJAEpP KAHUS
JUCHMIUIMHBI HAa JTOCTATOYHO ABTOHOMHBIE pa3fesbl (MOIYJIHM), WHTEIPUPOBAHHbIE B OO
Kypc.

— HWudopmanmonno-kommyHukanonusle texHojorun (MKT) - pacmmpsoor pamku
00pa30BaTeNIbHOTO Tpoliecca, MOBbIIIAsi €ro MPAKTHYECKYI0 HANpaBJIEHHOCTb, CIOCOOCTBYIOT
MHTEHCU(HUKALMU CAMOCTOSITEJIbHOM pPalOThl ydYalllUXCsl M TOBBIIICHUIO I103HABATEJIbHON
AKTUBHOCTH.

— UHTepHET-TeXHOJIOTMM — TMPEAOCTaBISIOT IIMPOKHME BO3MOXKHOCTH JJIsi  IOMCKA
uH(popmaLuy, pa3pabOTKU HAYYHBIX IPOEKTOB, BEICHUS HayYHBIX UCCIEIOBAHUM.

— TexHonoruss MHAUBUIYyalIU3alUU OOY4YEHHS — IOMOTaeT pPEeaJu30BbIBaTh JIUYHOCTHO-
OpUEHTUPOBAHHBIM TMOJXOJA, YYWUTHIBAs WHIUBUAYAJIbHbIE OCOOEHHOCTHM U NOTPeOHOCTH
yUalxcs.

— [IlpoexTHast TexHOJOTrMS — OpPHUEHTUPOBAHA HA MOJCIHMPOBAHHE  COIMAIBHOTO
B3aUMOJICHCTBUSl yJalllUXCsl C II€JIbI0 pElIeHUs 33a/Jayd, KOTOopas OIpeAesseTcss B paMKax
npodeccruoHalIbHOM MOATOTOBKY, BBIJEISIS Ty WM UHYIO IIPEIMETHYIO 001aCTh.

— TexHonoruss oOyyeHus: B COTPYIHUYECTBE — peaiu3yeT HJACI0 B3aUMHOI0 OOy4yeHus,
OCYILECTBIISISl KaK HMHAMBHUIYaJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIICHHE
y4eOHBIX 3a7a4.

— TexHonoruss pa3BUTUS KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCHUTHCS K HH(MOpMaluu, YMEHUIO
oTOMpaTh MH(POPMAIIHIO [Tl PEIICHHS TIOCTABJIICHHOM 3a/1a4H.

KoMmmnekcHoe ucnosiab3oBaHUE B y4eOHOM IPOLECCE BCEX BBIIIEHA3BAHHBIX TEXHOJOTUMN
CTUMYJIMPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, PAa3BUBAIOT I103HABATEJIbHbBIC
MIPOLIECCHI, CMOCOOCTBYIOT (HOPMHPOBAHUIO KOMIIETEHIMI, KOTOPBIMU JIOJDKEH 00Ja1aTh
OyIylui CIIeIHAIIUCT.

OcHoBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIHI BKIIOYAIOT B CEO0s:

— paboTa B MaJbIX rpynnax (KOMaHje) - COBMECTHas JEATEIbHOCTh CTYACHTOB B IpYIIIE
0/ PyKOBOJACTBOM JIMJEpa, HANpaBiCHHAs Ha pelleHue OoO0Iied 3agaud MyTEM TBOPYECKOIO
CJIOKEHHSI Pe3y/IbTaTOB UHIMBUYaIbHOM pabOThI YICHOB KOMaH/bI C JIEIEHUEM [TOJTHOMOYUN U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHalU3 peaIbHbIX MPOOJIEMHBIX CUTYal[Uil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JIacTU MpOoQecCHOHATBHON AEATENbHOCTH, U MOUCK BAPUAHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTHUYECKOIO MBIILIEHUS — 0Opa3oBaTelbHasl JEATENbHOCTh, HAIpaBJICHHAS
Ha pPa3BUTHE Y CTYAEHTOB Pa3yMHOTO, pe(IEKCUBHOTO MBIIUIEHHS, CHOCOOHOTO BBIIIBUHYTH
HOBBIE UJIEU U YBUIETh HOBBIE BOBMOKHOCTH.

[logxon pa3dbopa KOHKPETHBIX 3aJad W CUTyalUd LIMPOKO HCHOJb3YyeTCS Kak
[pernojaBaTesieM, TaK U CTYJAEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITHM U aHaIu3a
pe3ynbTaTOB CaMOCTOATEIHLHON PabOThl. DTO OOYCIOBIEHO TEM, YTO IMPH HCCICIOBAHUU H
pELICHUH KaXXJI0M KOHKPETHOM 3aJaud MMEETCs, KaK IpaBUJIO, HECKOJIBKO METOJOB, a 3TO
TpedyeT pa3dopa v OIEHKH IIeJI0H COBOKYITHOCTH KOHKPETHBIX CUTYAIIHi.

Oo1ee
Bun Hcnonp3yemble ”HTEpaKTUBHBIE 00pa30BaTEIbHBIC
Cemectp KOJIMYECTBO
3aHATHUS TEXHOJIOTUHU
4acoB
Craiin-nexkiun. OOCyKJeHHEe CI0KHBIX BOIPOCOB. 16
KOJIMYECTBO
No Tema
5 1 4acoB
[Ipeamer u 3amaun MmaTeMaTU4ecKo Gpusmke, ee
1 | MecTo B ecTeCTBO3HAHUH. BBIBOI OCHOBHBIX 2
ypaBHEHUN MaTeMaTH4eckoil ¢puszuku. HavanpHbie
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Oo0itee

Bun Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE
Cemectp KOJIMYECTBO
3aHATUSA TEXHOJIOTUU
4acoB
Y TPaHUYHbIE YCIIOBUS
[TocranoBka 3amad. 3agada Kommu. Teopema
2 | KoBanesckoii. KOppekTHOCTE MOCTAaHOBKH 3a]1a4 2
Maremarndeckoit pusuku. [lpumep Anamapa
3 3anava Ko 11 BOJIHOBOTO ypaBHEHHUSI. )
®opmyna [lanambepa. ©
®opmyinsl [lyaccona u Kupxroda. KoppexkrHoctsb
4 | mocTtaHoBKH 3a1a4d Koy m1st BOJIHOBOTO 2
ypaBHEHUS
5 HavanpHo-KkpaeBble 3ajauu Ui ypaBHEHUS )
TerIonpoBogHocTu. [IpuHiun Mmakcumyma
6 3anava Ko i1 ypaBHEHUS TEMIONPOBOIHOCTH. )
Teopembl €TMHCTBEHHOCTH, YCTOWYUBOCTH
7 OO1ue cBoiicTBa rapMOHUYECKUX (QYHKIIUI. )
[TpuHIMn MakcuMyMa 171l TAPMOHUYECKUX (PYHKIIMM
7 KpaeBbie 3agaun 1iig ypaBHenui Jlamnaca u )
ITyaccona. Teopembl €TMHCTBEHHOCTH
Hroro: 16

Lenb sekyuu — 0030p METOJOB IMOCTPOEHHS] MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
YpaBHEHHWI MaTeMaTH4ecKOoi (U3MKHM, 3HAKOMCTBO C MpoOJeMaMH ¥ ammapaTom
MaTemMaTHueckoi pusnku. Ha gexiusx cTyeHThl NoayqatoT olliee NpecTaBlIeHne o0 IoIXo0aax
Y METO/IaX MCCIICA0OBAHUS U PEIICHHS 33]a4 MaTeMaTHIECKOW (DU3HKH.

Lens nmpakmuueckozo 3anamua — HAyYUTb NPUMEHSATH TEOPETUYECKHE 3HAHUS IpPU
peIIeHNH U UCCIIEIOBAaHNH KOHKPETHBIX 3a/1ad.

Tembl, 3amaHus M BOMPOCHI JUII CaMOCTOSITEILHONH pabOTHI MpH3BaHBI CHOPMUPOBATH
HAaBBIKK ITOMCKAa WH(POPMAINH, YMEHHUS CAaMOCTOSATENBHO PACIIUPATh W YrIIyONsITh 3HAHUS,
MOJTyYCHHBIE B XO/I€ JICKIIHOHHBIX U JIA0OPATOPHBIX 3aHATHH.

[Toaxon pa3bopa KOHKPETHBIX CUTyallMil HIMPOKO HCHOJIb3YeTCs KaK IMPENo/iaBaTeseM,
TaK ¥ CTyJICHTaMHU IIPH POBEJICHUH aHAIN3a PE3YIBTATOB CAMOCTOSITEIIBHOM pabOTHI.

Jlnst I ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI MPEIYCMOTPEHA OpraHHM3aILUs
KOHCYJIbTAIIMH C UCTIOIB30BAHUEM AJIEKTPOHHON TIOYTHI.

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIIEHUsAMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jlist I ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 370POBBSI MPEIYCMOTPEHA OpraHU3aLUs
KOHCYJIBTAIMH C UCTIOIH30BAHUEM JIEKTPOHHOM MOYTHI.

JIaHHBII TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.
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4. OueHoO4YHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OneHouHble cpeacrea aJIsd TERyHIero KOHTPOJA ycneBaeMoCT u
HpOMe)KyTO‘IHOﬁ arrecranmuu

VYyeOHast 1eATeNbHOCTh IMPOXOIUT B COOTBETCTBUU C IpaUKOM y4yeOHOro Ipolecca.
[Ipouecc camocTosATenbHON pabOTHl KOHTPOJIMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH U
WHIMBHUAYyAIbHBIX KOHCYNIbTauil. CamocTosiTennbHas paboTa CTyJEHTOB MPOBOAMUTCS B (opme
M3Y4YEHUs OTAEIBHBIX TEOPETHYECKUX BOIIPOCOB IO IIPEAIaracMoi JIuTeparype, peeHus 3anad
1 NIOATOTOBKHW MHAWBUAYAJIILHOI'O 3aJIaHUA.

@DOH/T OLIEHOYHBIX CPEACTB TUCHUILIMHBI COCTOUT M3 CPEJCTB TEKYIIEro KOHTPOJS (CM.
IIpUMEPHbIE BApUaHThl UHIUBUIYAIbHbBIX 3a/1aHUM, 3a]1a4 U BOIIPOCOB, TECTA) U MPOMEKYTOUHOM
aTTecTaluu (3a4era U IK3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacTsB, HCIIOJIB3YEMBIX JJIsL TCKYHIETO KOHTPOJIA
yCIIEBAaEMOCTH, IpejiaraeTcsi nepeyeHb BOMPOCOB M0 pasjeiaM, KOTOpble MpopadaThIBalOTCS B
MPOIIECCE OCBOCHMSI Kypca, a TakKe€ BapUWaHThl KOHTPOJBHBIX paboT. J[aHHBIH TIepeueHb
OXBAaTbIBACT BCEC OCHOBHBIC pas3aciibl KypcCa, BKIIKOYAasd 3HaHWA, IIOJIYy4aCMbI€C BO BpPCM:A
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBaeMOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca Inpu caavuc BLINOJIHCHHBIX CAMOCTOATCIIBHBIX SaHaHI/II\/’I H/WJIM TECTA.

ATTCCTaIII/If{ 110 y‘~IC6HOI>'I AUCHUIIIINHE HpOBO)II/ITCFI B BHUAC DK3aMCHAa. 3K33MeHaIIHOHHBII71
OHMJIET COJICP)KUT JBa TEOPETHUYECKUX BoIpoca U 3amady. CTyIeHT TOTOBUT OTBETHI Ha OWJIECT B
MMMCBMEHHOM (popMe B TEUEHHUE YCTAHOBIICHHOTO BpeMeHH. Jlanee sk3amMeH mpotekaet B Gopme
coOecenoBaHusl.

CprKTypa OLCHOYHBIX CPEACTB IJIA TEKyIIIEﬁ /| l'lpOMe)KyTO‘-lHOﬁ aTrecranmumn

HanmeHnoBaHMe OIICHOYHOTO CPEACTBA

KonTponupyemsie pa3nensl (TEMBbI)

° v
Ne JTACUMTUIMHBI KOMITCTCHIINH Tekymuii ITpomexyTounas

KOHTPOJIb aTTeCTalusa

HOMK-1.1(06.016 KP, T 3B (1-6)
A/30.6 31.3)
HMOIIK-1.2 (40.001
A/02.5 31.2) MOTIK-
1.7 (40.001 A/02.5

[NocTanoBka u knaccupuKanms 3anad Tn.2) HOTIK-1.8
e (40.001 A/02.5 lip.2
MaTeMaTHYECKON (hHU3HKH T2 HOTTK-6.1 KP 9B (1-6)
(40.001 A/02.5 3n.1)
HOIIK-6.2 (06.016
A/30.6 V.1) HOTIK-
6.4 (40.001 A/02.5
Ap.2 Tn)
HOIIK-1.1 (06.016 KP, I[P, T 9B (7-13)
A/30.6 31.3) MOTIK-
1.4 (06.016 A/30.6

2|YpaBHeHHsI THIIEPOONMYECKOTO  THIA. ( 4?)70131[/125[2]2'51122

OCHOBHBIE 337291 U METOJIBI UX PEIICHUS Tx) HOMK-6.3 KP, I1/]P 3B (8-10)
(40.001 A/02.5 V.3)

HOIK-6.4 (40.001
A/02.5 [Ip.2 Ta.)

HMOIIK-1.1 (06.016 KP, I[P, T 3B (14-18)
A/30.6 3u.3 HOMIK-

—_—

VYpaBHeHHs ~ TapabOIMYECKOrO  THIIA.
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HanmeHnoBaHMe OIICHOYHOTO CPEACTBA

Kourponupyemsie pasaeisl (TEMBI
No poTHpY P ( ) KOMITIETEHIIUH

TIACIATLIAHBI Texymuii ITpomexyTounas
KOHTPOJTb aTTECTALIM
OcHoBHBle 3amaud  u  Meromasl wux| 1.4(06.016 A/30.6
perer. (40001 A/02S fip:2
. .5 Ip.
Tx) MOTIK-6.3 KP, IJIP, T OB (14-16)

(40.001 A/02.5 V.3)
HOIK-6.4 (40.001
A/02.5 JIp.2 Ta.)

HOIK-1.1 (06.016 KP, T 9B (19-22)
A/30.6 31.3) HOTIK-

1.4 (06.016 A/30.6

V.1) HONK-1.8
4 ypaBHeHI/ISI SJJIUIITHYCCKOI'O THIIA. (40.001 A/02.5 )Ip.2

Ocnosnble 3anaun. Teopus norennuana Tx) MOTIK-6.3 KP, T 9B (22)

(40.001 A/02.5 V.3)
HOIK-6.4 (40.001
A/02.5 [Ip.2 Ta.)

HOIK-1.1 (06.016 I[P 9B (23-25)
A/30.6 3u.3) MOTIK-
s [Ipumenenue MHTCTPAIBHBIX| 1.8 (40.001 A/02.5
nmpeoOpa3oBaHuil K pemeHuro 3aaad| Jp.2 Tn) AOMK-6.3
MaTeMaTHIeCKOU (DU3HKHU (40.001 A/02.5V.3) mr 9B (23-25)
HOIIK-6.4 (40.001
A/02.5 JIp.2 Tn.)

CooTBeTCTBHE KOMHeTeHHI/Iﬁ, (l)Ole/lpyeMl)IX IPpH U3YYCHUHU JUCHUILIMHBI, 1 BU/I0B

3aHATHH
[lepeuenn .
. Bu bl 3ansTH
KOMIETEHITUH DopMBI KOHTPOJIA
JL. IIp. | KCP | CPC
+ + + + |- Ompoc mo pesynbTaTaM CaMOCTOSITEIbHON
paboThI
OIIK-1, — 3amuTa UHIMBUIYAJIILHOTO 3aaHUs;
OIIK-6 — KownTponsnas pabora;
— Tecrt;
— 3auer;
— DK3aMeH

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMbIe IJI OleHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (l/l.]'l]/l) onbITa I€ATCILHOCTH, XaPAKTCPU3YIOIIHME ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0CBOCHUs Oﬁpa?.OBaTeJIbHOﬁ NmporpaMmmbIl

Tunosble KOHTPOJIbHBIC 3alaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMble JJI OLeHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (l/l.]'l]/l) onbITa I€ATC/ILHOCTH, XapPAKTECPU3YIOIHNE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl
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IIpumepbl BAPpMAHTOB MPOBEPAEMbIX CAMOCTOATEIbHBIX 32 JaHHIH
Saganue 1

Bapuanr 1
1. TlocTtaBuTb KpaeByro 3ajady:

Vrpyruil crepkeHb IepeMEHHOr0 cedeHus S (x)’ KOHIIBI KOTOPOI'0 YIIPYrO 3aKpeIlIEHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBepIIaeT CBOOOTHBIE Majbie IMPOJIOJIHHBIC
KOJ'IC6aHI/I$I, BBI3BBAHHBIC HCKOTOPLIM Ha4YaJIbHbIM BO3MYIIICHHUECM. II;moTHOCTE Macchl paBHa P (x),

monyms ynpyrocta — E (x),

2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:

2 2
ox oy

" " " ’ r o __
6) Uy T Ay, +4uy, +3u, +6u, =0.

Bapuanr 2
1. TlocTtaBuTb KpaeByro 3aady:

Bokoas mosepxnocth crepskus 0<x </ temnousonuposana. HayanbHas TemiepaTypa
CTEp)KHS HYJIEBas, OJUH KOHEIl IOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a Apyrou
TemonsonupoBad U ¢ Momenta ! =0 pnelicTByeT pacnpeneneHHBIH BHYTPEHHHMI HCTOYHMK
TeI1a MOIITHOCTH ¢(X).

2. IlpuBecT K KAHOHMYECKOMY BUYy YPABHEHUSA:
o’u  Ou
a) — —x—=0,x>0;
ox 0

0) u_ +2u, +5u, +§ux +2u, =0.

Bapuanr 3
1. TlocrtaBuTb KpaeByro 3ajady:

bokoBass TMOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEMIIEpaTypa CTEPKHS HyJIeBast

2. IlpuBecT K KAHOHMYECKOMY BUYy YPABHEHUSA:

0°u 0°u 0’u
x? +2xy ——+ y° =0.
a) ox’ 7 Ox0y 7 oy’
6) 3uy, —5Suy, —2uj, +3u; +u, =0.
3ananmue 2
Bapuanr 1

Haiitn pemenue 3anaun Komm:

'

. . - ' . B
a)u, —u,—12u, =0, ‘x‘<oo, y>0; ul =€, u,|_,=0.

=0 x 41

. - 1
" " . _ X '
0) Uy, =u, +xsint, t>0, x|<oo, u|l:0—3e , u,|
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PewmuTs cMemannble 3a1a4u:
ayul=9u", x>0, >0, u(x,0)=x>, u/(x,0)=x, u(0,¢)=1"
6) 4ul =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,, +3u, =0, |x| <oo, y>0; ul_,=0, u,|_,=sinx.

6) u, =9u._ +x>+t*, t>0,

2 . !
x| <oo; u|_,=x’sinx, u,| ,=Cos2X.
Pemnts cMellIaHHble 3a0a4U:;

n

a) Uy =tye, X>0, >0 4(x,0)=siny, u (x,0)=1, u, (0,)=cost

6) ul =%’ +e", x>0,1>0, u(x,0)=1+x, u'(x,0)=1-cosx, u(0,¢)=cost

Bapuanr 3
Haiitu pemenue 3agaun Ko

a) u, tu, —2u, =0, |x]<o, y>0; ul_=cosx, u,|_,=1-sinx.

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

Pemnts cMellIaHHbIe 3a0a4U:

x>0,¢t>0, u(x,O):x3, u;(x,0)23x2,u;(0,t):9t

xx

a) Uy, =9u
6) 25u; =u. +e ', x>0,1>0, u(x,O)zx, u:(x,O)z sin x, u(O,t)z sin ¢

3amanue 3

Bapuanr 1
Pemmutes cMentangble 3a1a4u:

a) U, =306u,,1>00<x<1 u(0,t)=0, u(l,t)=0 u(x,0)=5sin 7x0, u,(x,0)=0

6) U, =u,, +u+xt(2—t),t>0,0<x<7r’ u (0,0)=1*, u (w,t)=1*,u(x,0)=cos 2x.

Bapuanr 2
Pemmutes cMentangble 3a1a4u:

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

u(x,O)z cos 3—ﬂx, u,(x,0) = cos lx.
2 2
6) U =Uy +ut>00<x<l u(0,0)=0, u(l,t)=0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangble 3a1a4u:
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a) Uy =AUy +1,6>00<x<! u (0,0)=0, u, (I,t)=t,u(x,0)=0, u,(x,0)=0.
6) U =y +2u,t>0,0<x <l u(0,)=0, u(l,t)=0,u(x,0)=1.
IpumepHbie GOPMYJTHPOBKH HHAMBHAYAJIbLHBIX 32aHHI

1. Bocmons3oBaThCcsi CpeACTBAaMH MaTEMAaTUYECKUX IMAKETOB JJIsl peHIeHUs 3aJaddl U
BHU3YyaJIM3aI[UU PE3YJIbTATOB

Munuuap paamyca R Harper 10 temnepaTtypsl 1) M OXJIaXXKIAETCs ¢ IOBEPXHOCTH TAKUM

o0Opa3oMm, 4TO ee TeMIeparypa, HauuHas ¢ MOMeHTa ¢ =0, MoAaepKHUBAeTCsA MOCTOSHHOU U
paBHOM Hym0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEUYHBIX CEUYEHUAX OJIMHAKOBO.

2. Bocmonws3oBathCcsi cpeAcTBAaMH MaTEMAaTUYECKHMX IMAKETOB JJIsl pEHIeHUs 3aJaddl u
BHU3YyaJIN3aI[UU PE3YJIbTATOB

Haiitu Temnepatypy Kpyrioro 6€CKOHEYHOTO LIMJIMHAPA pajguyca a pu yCIOBUH, YTO Ha

€ro IOBEPXHOCTH MOJACPKUBACTCS TEMIEpaTypy, paBHas HYJIO, a HadaJlbHas TemIeparypa
2

r
paBHa u|_ =U, 1—?

HpHMepbl TEeCTOBBIX 3aJaHMii Al KOHTPOJIA 3HAHUH

1. Yka3arp XapaKTepUCTUKH YPABHEHUS 1) dx dy du 3) dx dy du

2 .3
Xu, +yu, =u". X y u u y X

o) dr__dv_du gy _dy_

x’ y oo X oy
2. YKa3arb 3aMeHY IIEPEMEHHBIX, IIPUBOIALLYIO Dé=y—x, n=y-3x
ypaBHEHHE K KAHOHUYECKOMY BUAY
w, +du, +3u, =0. 2)g=y+x, n=y-3x
3)E=y+x, n=y+3x
HE=y-x, n=y+3x
3. Yka3arb KaHOHUYECKYIO (hOPMY YpaBHEHUS Du, =0 3 u, =0

u, +2u,, +u,=0.
Du,=0 Au,+u, =0

4. YxasaTh THN Y ypaBHeHus u, +4u  +5u, =0. | 1) I'nnepbomuyeckuii

2) DMNTUYECKHUI
3) CmemaHHbII

4) [MapaGonuueckuit
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5. BonHOBOE ypaBHEHHE OTHOCUTCSA

1) K SIIHNTHYECKOMY THITY
2) K mapaboIMuecKOMy TUITY
3) K runepOoIMYeCKOMY THUITY

4) K cMeLIaHHOMY THITY

6. Kakoil myHKT ornpenenisieT nepByto KpaeByko
3ajady Uil OJIHOMEPHOI'O BOJIHOBOI'O YpaBHEHMs?

D ou, =a’u,, u(x0)=0(x), u(x0)=y(x)
u(0,0)=4,1), ull,t)= (1)

2) uy =au, u(x0)=olx) w,(c0)=y(x)
w(0,0)= pa(2), ull,r)= uy0)

3) u,=d’u,, u(x0)=0(x) u(x0)=y(x),
u(0,0)= (1), ull,t)= p,(¢)

4) u, =du,, u(x0)=0x) wuxr)=yxr),
u(0,0)= (1), ull,t)= p,(t)

7. Kakoli IMyHKT onpenenseT KJIaCCUYECKYIO 3a1auy
Ko 151 runepOonnyeckoro ypaBHeHUs ?

1) Uy :a2utt’ ( ) (/)(X), ( ) ( )
2y ta =atuy u(x0)=olx) u,(x0)=w(x)
3) u,=a ”xx’”(o t) /Jl(t)’ ”(Z’t): /Jz(t)

ot = 0)= (o) ultr)= ()

8. Merox ®ypre npencraBiseT coOoi

1) MeTon XxapaKkTepUCTUK
2) MeTo/1 NOTEHIIUAJIOB
3) MeTo pa3aeiieHHs IEPEMEHHBIX

4) merox popmyn ['puna

9. Omnpenenenuie cBepTKU ABYX PYHKUMM f U g, IpU
S (®)=0,1<0,
g(1)=0,¢<0.

D frg= [ 1) gli—r)dr
2) frg=[ ) gli—r)ds

3) f*g =jf(r)-g(r—r)dr
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B frg=[ 1) gle)dr

10. Pemenne kimaccudeckor 3amaun Kommm s
HEOJHOPOJHOTO BOJTHOBOTO YPABHEHUS

Uy = azuxx +f(x, t), u(x,0)= 0,

u, (x,O) =0 ycroituuso.

1) Bcerna

2) npu onpeieIEHHbIX CBOMCTBAX
napaMmerpa a

3) npu onpeieIEHHBIX CBOMCTBAX MPaBOit
4acTH f(x,t)

4) HUKOTI'/1a HE YCTOMUYMBO

OT1BeTnI

1)
1) nnu 3)
2)
1)
1)
1)
3)
.4
0.3)

~d e R AR

HpuMepﬂoe COAECPKAHUEC KOHTPOJIbHBIX paﬁoT

1. Koatponsnas Nel (IIpuBenenre k KaHOHUYECKOMY M MPOCTEUIIIEMY BUIY YPaBHEHUH C

ABYMA HC3aBUCUMBIMU HepeMeHHBIMI/I).

EBnoxkumor A.A., [laBmoBa A.B., Py6noB C.E. YpaBHenus marematudeckoi (pu3ukm.

Meroanueckue yka3aHusl.

NoNe 9-25 c1p. 14, 16-25 cTp.15.

2. KonrposnpHas Ne2 (Meton @ypbe perieHusi CMEIIaHHbIX U KPaeBbIX 3a]1a4).

EBnmokumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKod (PHU3UKH.

Meroanueckue yka3zaHusl.

NoNe 14,16 ctp. 33, 19,21-23,26-29 cTp.34.

[TpumepHbIe 3a1a41 KOHTPOIBHON paboThl Nel

Bapuanrt 1
1. IlpuBecTH K KAHOHHMYECKOMY BHUY YPaBHEHHUS:
0’u o0’u
) 27 ¥ =7 =0 x<0 6) x

Xty

2. IlpuBectu k mpocTenieMy BUIy ypaBHEHHE:
uy, +4ul, +4u;, +3u; +6u, =0.
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Bapuant 2
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:

) =5 —X—5=0. x>0 6)x82u+2\/x7 Ou + 82u+18u 0
a =U x — ——=0.
o’ oy’ o 4 Ox0y 4 oy? 20y

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
14 n 14 l ! r
Uy +2uy, +5uj, +5u, +2u, =0.

Bapmuanr 3
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:
2 2 2
,0u 8u+ 2 ”_0 ,0°u  0*u _ou
Yy ===V 0) X" ——y—5—2—+u=0.y<0
ox Ox0y oy ox oy ox

2. IlpuBectu k mpocTenieMy BUIy ypaBHEHHE:

14 n 14 ! r
3uy, —Suy, —2uy, +3u, +u, =0.

_______________________________________________________ Bapuaur4
1. IlpuBecTH K KAHOHHMYECKOMY BHUIY YPaBHEHHUS:
0’ 0’ 0 0 2 2 2
a) y’ L2l+x L2l+4—u+2—u—u:O. x<0 0) yza—?Jr6xya u 2 07u
ox Y oy  Ox Ox Ox0y oy

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
n 14 14 ! ! _
Uy +4uy, +5uy, +u, —u, +4u =0,

Bapuanr 5
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:
o*u  0u
a) X— —— = 0.x<0 6)
ox~ Oy

2 2 2
P AN l%_ﬁj%:a

Y + +
o’ oxdy  op* 2
2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
2ul, —Tul, +6u’, +3u, +5u=0.

Bapuant 6
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:
o*u  0u ou ou , 0%u ou
a) X————=0. x>0 6) — —2x +
ox~ 0oy ox Ox0y oy

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
Uy, —6uy, +25u; +4u +8u’ =0.

Bapuant 7
1. IlpuBecTH K KAHOHMYECKOMY BHUIY YPaBHEHHUS:
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, 0%u ou , 0%u o’u o’u
+x"——=0. o) y—2+x—2=0.x>0,y>0
Ox Ox0y Oy ox oy

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:

n n n r
Uy —2uy, —3uy, +u, =0.

Bapuanrt 8
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:
0%u 0%u ou o%u ou
a) 5 +y—2:0.y>0 0) y2 3 +6xy +5x2 2= =0.
ox oy Ox Ox0y oy

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
Uy, +2ul, +ul +3u’ —Su, +4u=0.

Bapuant 9
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHHUS:
: o%u N 0u 0. w<0 5 ou ,0u N ou
a y—7=0.y< y X =
ox* T oy’ ox* oy’ Ox

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
14 14 14 ! r
Auy, —4uy, +u,, +6u, +5u, =0.

Bapwuanr 10
1. TIpuBecTH K KAHOHHYECKOMY BHY YPaBHECHUSI:
o’u 0’u ,0°u . 0u o’u  Ou
a) — —2y +y —-2—=0. 0) X— +V——
ox Ox0Oy oy Ox ox oy

2. IlpuBectu k mpocTenieMy BUIy ypaBHEHHE:
14 n n ! ! _
Uy +3uy, +2uy, +3u, —3u, —u=0.

= (. x<0, y<0

Bapuanr 11
1. IlpuBecTH K KAHOHMYECKOMY BHUY YPaBHEHUS:
0’u 0*u you 1 ou
a) Xy —+ 5+ = =0.x0,<0 0)
ox° Oy 20x 2yo0y

,0u 0’u ,0u
+5x =0.
ox’ OxOy oy’

2. IlpuBectu k mpocTelieMy BUIy ypaBHEHHE:
uy, —2uy, +ul +9u’ +9u;, —9u =0.

Bapuant 12
1. TlpuBecTH K KAHOHHMYECKOMY BUIY YPABHCHHUSI:

a) U O X ou_ L Ou_ g e 6)
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2. IlpuBectu k mpocTenieMy BUIy ypaBHEHHE:
uy, +4ul +3u;, +Su +u', +4u=0.

[TpumepHbIe 3a1a4n KOHTPOILHON paboThl No2

Bapuanrt 1
Pennth cMelIaHHEBIE 3a0a4U;

a)u, =36u_,t>0,0<x<l, u(0,0)=0, u(l,)=0, u(x,0)=5sinmx0, u,(x,0)=0.

o) U, =u, +u +xt(2—t),t >00<x<7m,u (0,0)=1>, u (r,t)=1>,u(x,0)=cos2x.
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Bapuant 2
Pemnth cMelIaHHEIE 3a0a4U;

a) u, =16u t>0,0<x<1’ u (0,6)=0, u(l,)=0, u(x,O):cos%Tx, ul(x,o):cos%x.

xx2
o) u, =u_ +u,t>00<x<l,u(0,6)=0, u(l,t)=0,u(x,0)=1.

Bapmuanr 3
Pennth cMelIaHHEIE 3a0a4U;

a)u, =4u  +t,t>00<x</, u . (0,¢)=0, ux(l,t)zt,u(x,O)zo, u,(x,0)=0.
6) u, =9u  +2u,t>0,0<x<I, u(0,/)=0, u(l,t)=0,u(x,0)=1.

Bapuant 4
Pemnts cMemannyto 3a1auy

a)u, =%, +e ' t>00<x<m, u(0,6)=0, u(7,t)=0u(x,0)=0, u,(x,0)=1-x.

0) u, =u,, —4u +sin27,t>0,0<x<la u(0,) =0, u(l,1)=0,u(x,0)=x.

Bapuanr 5
Pennth cMelIaHHEBIE 3a0a4U;

a)u, +2u, =u, —ut>00<x<m,u0,:)=0, u(z,t)=t,u(x,0)=m—x*, u,(x,0)=0.

6), u, =9u_,t>00<x<1, u(0,0)=t+1, u(l,t)=1 +2,u(x,0)=x+1, u,(x,0)=0.

xx’

Bapuant 6
Pemnth cMelIaHHEBIE 3a0a4U;

a)u, =u,—2u, —ut>00<x<m,u0,)=0, u(ir,t) = O,u(x,O) =0, u,(x,0)=x.

T _ E _ T/ _
6) ul:uxx,t>0,0<x<53ux(o’t)_o’ u[z,tj—O,M(X,O)—A x

Bapuant 7
Pennth cMelIaHHEBIE 3a0a4U;

a) u, =36u . +9sint,t>00<x<l, u(0,6)=0, u,(1,)=0,u(x,0)= x,u,(x,0)=0.

I
f=
<
—_~
=

S
N—"
I
\k}
[\
|
=

0) u, :uxx—tcosx,t>0,0<x<%, u (0,1)=0, u[%’tj

Bapuanrt 8
Pemnth cMelIaHHEBIE 3a0a4U;

ayu, =u +xt>00<x<7x,u0,6)=0, u(z,t)=0,u(x,0)=sin2x, u,(x,0)=0.

0) u, =4uxx+u+xt(2—t),t>0,0<x<7r, ux(O,t):tz, ux(ﬂ,t):tz,u(x,O):cosx.
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Bapuant 9
Pennth cMelanHbIe 3a1a4U

ayu, =u, +xe ' ,t>00<x<1,u(0,6)=0, u,(,t)=0,u(x,0)=0, u,(x,0)=1-x.

6) u, =u,, —4u,t>00<x<7x,u0,6)=0, u(r,t)=0,u(x,0)= x* - .
Bapmuanr 10
Pemmuts cMelIanable 3a1a4u:

a)u, =25u_ +xsint,t >0,0<x <1, u0,£)=0, u(l,t)=0,u(x,0)=0, u,(x,0)=0.

o) u, =u_ —ut>00<x<I,u0,6)=0, ul,t)=0,u(x,0)= (- x)x.

Bapwuanrt 11
Pemnth cMelIaHHEBIE 3a0a4U;

a) u,, =16u  +5Ssint,t >0,0<x </, u(0,£)=0, ux(l,t)zo,u(x,O)zx, u,(x,0)=0.

6) U, =u

xx?

T P
i B T _n/ _
t>00<x< > u,(0,0)=0, u[z,tj—O,u(x,O)—é 2x.

Bapuant 12
Pennth cMelIaHHEBIE 3a0a4U;

a) 25u, =4u, 1 >0,0<x <2, u(0,1)=0, u,(2,)=0,u(x,0)= sin%x, u, (x,0) = cos%”x.

6)u,=u_—e sin3x,t>00<x<r, u(x,0)=0, u(0,t)=0,u (r,t)=0.

IIpuMepsI 3a4eTHBIX 32JaHUH
Bapnanr 1
3. TlocTtaBuTh KpaeByro 3aaa4y:
Vhpyruii crepikeHb MepPeMEHHOr0 CedeHUs S (X), KOHI[I KOTOPOT'O YIPYTO 3aKpereHbI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majbie IMPOJIOJIHHBIC

KOJ'IC6aHI/I$I, BBI3BBAHHBIC HCKOTOPBLIM Ha4YaJIbHBIM BO3MYILICHUCM. II10THOCTE MaccChl paBHa P (x)

, MOZTyJIb YIIPYTOCTH — E (x)
4. TlpuBecTu K KAHOHUYECKOMY BUAY YPaBHEHUS:
2 2
ou Ou
a) — —X—5 =0, x<0;
ox” Oy
14 n 14 ! !
6) Uy Ty, +duy, +3u +6u;, =0.
Bapuanr 2
3. TlocTtaBuTh KpaeByro 3aaa4y:

BokoBast moBepxuocts crepikus 0<x </ Tteruonsonuposana. HauanpHas Temreparypa
CTEpXHS HyJeBas, OJUH KOHEl IMOJJIEPKUBACTCA MpH HYJIEBOW TeMmmeparype, a JIpyrou
TEIJION30JIUpoBaH U ¢ MoMmeHTa ! =0 neilicTByeT pachpeieieHHbIH BHYTPCHHUH HCTOYHHK
TeI1a MOIITHOCTH ¢(X).

4. TlpuBecTu K KAHOHUYECKOMY BUAY YPaBHEHUS:
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ou  ou
Var Ygr PO
0) u, +2u,, +5u, +%u; +2u, = 0.

Bapuanr 3
3. IlocraBuTth KpaeByro 3ajady:

BokoBasi TMOBEPXHOCTh CTEPXKHS TEIUIOM3OJMPOBaHA, a HA KOHIAX MPOUCXOIUT
KOHBEKTHUBHBI TEIUIOOOMEH €O cpelamMu, TeMmIepaTypa KOTOpPBIX u; W up. HavambpHas
TeMIepaTypa CTep KHs HyJIeBast
4. TlpuBecTH K KAHOHUYCCKOMY BUIY YPaBHCHHUS:

“u o’u , 07%u
>+ 2xy ——+ y 5
ox 0x0y o0y
6) St =Sy, —2uy, +3u’, +uy, =0.

= 0.

2
a) X

HpI/IMeprlﬁ MnepPEeICHb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMEH

1. Tlonatue auddepeHunanbHOr0 YpaBHEHHs] C  YaCTHBIMM  IPOU3BOJHBIMHU.
[TocTanoBka 3a1a4 MaTeMaTU4ecKON PU3UKU. THUIIBI KpaeBbIX YCIOBHI.

2. KoppekTHOCTh MOCTAHOBKH 3a/1a4 MareMartuyeckon pusuku. [Ipumep Anamapa.

3. BwiBox ypaBHeHus kosnebGaHusi cTpyHbl. [Ipumepsl  Apyrux — ypaBHEHUM
MaTeMaTH4eCKON (PU3HUKU.

4. Knaccudukanus JuHEeHHBIX AUPepeHInanbHbIX YpPaBHEHHH BTOpPOro MOpsAKa B
YaCTHBIX [TPOU3BOJIHBIX (0OIIMI ciTydait).

5. Kiaccudukauus nuHedHbIX Aud@epeHIuanbHbIX YpaBHEHUH BTOPOIrO MOpSIKa C
IBYMsI HE3aBUCHUMBIMU IEPEMEHHBIMH. XapaKTepUCTHUECKas MOBEPXHOCTb. [Ipumepsl
XapaKTEPUCTHK.

6. IlpuBeneHne K KaHOHMYECKOMY BUAY Ju((depeHIUaNbHBIX YpPaBHEHUH BTOPOTO
MOPsIIKA C JBYMsI HE3aBUCUMbBIMU IEPEMEHHBIMU (FUIEPOOINYECKOro THIA, NapadoJIndecKoro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o XapakTepuCcTHKaX

7. Pemenwme 3amaunm Komm a8 OJZHOMEpPHOro BOJIHOBOTO YypaBHEHHs. Popmyna
JI” Anmambepa

8. CymecTBoBaHME, €IMHCTBEHHOCTh U YCTOWYMBOCTH pemieHus 3amaun Komm s
OJITHOMEPHOTO BOJTHOBOTO ypaBHeHHUsA. O000IIEHHOE PEIICHHE.

9. Pemenue kpaeBbIX 3aJa4 I OJJTHOMEPHOTO BOJIHOBOI'O YPAaBHEHUS HA MOJIYIPSIMOM.

10. Pemenne 3amaun Komm ams JBYyXMEPHOIO M TPEXMEPHOI'O BOJIHOBBIX YPaBHEHUM.
®opmyna [Iyaccona. @U3M4YECKHil CMBICI PEIICHUS.

11. Pemenne 3amaun Komm a1 HEOJHOPOAHOTO BOJHOBOTO YPaBHEHHS.

12. EAVHCTBEHHOCTh M YCTOWYMBOCTH pemieHus 3anadun  Komm Uit BOJIHOBOTO
ypaBHEHHUS (TPEXMEPHBIH citydail).

13. Meron ®ypwpe pelieHuss CMEHIAHHBIX 3aJay U1 BOJHOBOIO YpaBHEHHUS (Ui
OJIHOPOJHBIX U HEOJTHOPOJHBIX YPAaBHEHUHN U IPAaHUYHBIX YCIOBHI). ENMHCTBEHHOCTD pellieHus.

14. CmemanHble 3ajaud JJs YpaBHEHHUS TEIJIONPOBOAHOCTH. [IpmHIMO MakcuMmyma.
KoppeKkTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a/1a4 /Ui YPaBHEHHUS TEIIONPOBOIHOCTH.

15. Ilpumenenne Mmeroga @yppe K pEIIEHHUIO CMEIIaHHBIX 3a4ad Ui YPaBHEHHS
TETUTIONPOBOTHOCTH (OJHOPOHOTO U HEOTHOPOIHOTO).

16. Pemienne 3amaunm Komm uis ypaBHEHHS TeEIUIONPOBOAHOCTU. Meton (yHKuuH
I'puna.

17. PemeHnune 3a1a4u 0 paclpOCTPaHEHHUH TEILIA B TPEXMEPHOM IIPOCTPAHCTBE.
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18. OcHOBHbIE TUIIBI KPAaeBBIX 3ajayu Jjisl ypaBHEHHH 3umuntuyeckoro tumna. [IpuHimn
MakKcUMyMa JjIsl TapMOHHUYEcKUX QpyHKuuid. @opmyisl ['puna.

19. EAVHCTBEHHOCTH PEIICHUS KPAeBbIX 3a4a4 JUIsl YyPaBHEHHUH SJUIMIITUYECKOTO THIIA.

20. ®ynkuunu ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

21. Ilpumenenue Merona pyHkuuil ['puHa K pemieHUIo KpaeBbIX 3a/1ad JJsl YpaBHEHUI
AITMNTUYECKOTO TUMA (pelleHne BHyTpeHHe! 3a1aun Jupuxie s mapa)

22. HepaBenctBo I'apnaka. CBoiictBa rapMoHMYecKUX  (QyHKumi  (GyHKIMH,
rapMOHUYECKHE BO BCEM IPOCTPAHCTBE, TEOPEMBI O IOCIEIO0BATEILHOCTIX TapMOHUYECKUX
(dyHKITHI).

23. Ilpumenenue wmeroga Dypbe K PpELIEHUIO KpaeBbIX 3ajady [yid YpaBHEHUMH
AIUTMNTUYECKOro Tuma (pelieHue BHYTpeHHeW 3amaum [lupuxie 1 ypaBHeHus Jlammaca B
Kpyre)

24. UnrterpasibHOe mpeoOpazoBanue @Dypre (ompenereHue, CBOWCTBA, MPUMEP
npuMeHeHus npeodpazoBanust Pypre K pelIeHUI0 3a]a4 MaTeMaTUYeCKOU (PU3UKN).

25. HNurterpanbabie mpeoOpa3oBaHus Ha moaynpsiMon (mpeoOpasoBanue Jlarumaca, sin,
cos- mpeoOpazoBanus Dypwe, mpeodpazoBaHue XaHKEs).

HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

1. Haiitu ¢yakumio u(x,f), OMHUCHIBAIONIYIO MPOIECC MAJBIX IOMEPEYHBIX KOJIeOaHUI
ogHoponnoi ctpynbl (0,/), 3akperuieHHOW Ha KOHIaX. HadaibHbIe CMEIIEeHUs

OIHCHIBAIOTCS KIUEH 2. 27X | o 77X HagajgpHas cKOpocTh paBHA HyIH0. (CHi
3sin + 5sin ; Y. y

HATsOKCHHA U INIOTHOCTH CTPYHBI CUUTATh PAaBHBIMU €I[I/IHI/III€)

2. Crpyna c 3akpemieHHbiMH KoHIAMu (0,77) KoseOnercss TOoa JEHCTBHEM CHIIBI,
pacnpeiesieHHON ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHus u(x,f) CTpYyHBI, €CIIU B
Ha4yaJIbHBI MOMEHT OTKJIOHEHHUS TOUYEK CTPYHBI PaBHBI HYJIO, a HAYaJIbHBIE CKOPOCTH
onuceiBatoTcs (yHkumer w(x)=x. (Cuiay HaTSKEHUS W TUIOTHOCTh CTPYHBI CUUTATH
PaBHBIMH €JIMHUIIC).

3. K omHopomnomy crepxkHio (k=9, p=1) emuHuuyHON [UIMHBI TPUIIOKEHA CHUJIA,
pacmpesiefieHHass ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ MomeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepXHs u(X,?), mpemnnosarasi, 40 HadalbHbIE CKOPOCTH TOYEK CTEPKHS
paBHBI HYJIO, 2 HAYaJIbHBIE OTKJIIOHEHHUS OTIMCHIBAIOTCS (DyHKIMEH y(x)=x. JIeBbIi KOHEIl
CTEp)KHS JKECTKO 3aKpeIuleH, TpaBbelii — cBOOOJeH. [lnomans momepeyHoro ceueHus
CUMUTATh PaBHOM 1.

4. Crepxenb (0,/) coBepmaer Majble TPOJOJBHBIE KOJEOAHWS TOJ JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPEIEICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxkus (k=4, p=1) u(x,{), npenmnonaras Ha4aJbHbIC yCIOBUS HYIEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEP)KHSI ONUCHIBAIOTCS (PyHKUMEH f(x,f)=f, MpaBblil KOHEI CTEp>KHS
cBobOoeH. [Inomiaap nonepeyHoro ceyeHus cCuuTaTh paBHOM 1.

5. Haiitu ¢pyHK1IMIO, TApMOHUYECKYIO B Kpyre, paanyca 4, IpUHUMAIOIIYIO HA €ro I'paHuLe
3HavYeHHs u(x,y)=x".

HOKa3aTeJII/I, KPUTECPHUHA A HIKAJA OCHKHA C(l)OpMHpOBaHHI)IX KOMIleTeHI Ui

CootrBercTBHE YPOBHEH OCBOEHHS KOMIIETCHIIUY IIJIAHUPYEMBIM pe3yJibTaTaM
Kon u 00yueHUs ¥ KPUTEPHUSIM HX OLICHUBAHUS
HAVMMEHOBaHNE IIOPOT OBBII | 0a30BBIH | MIPOJIBUHYTHIN
KOMIIETEHIIUN Onenka
Y IOBJICTBOPUTENBHO | Xopoo | OtnnyHo
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Kon u 00yueHUS ¥ KPUTEPHUSIM HX OLICHUBAHUS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
KOMIIETEHIIUN Ouenka

Y IOBJICTBOPUTENBHO | Xoporo | OtnnyHo

CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM

OIIK1 Cnocoben

NPUMEHATDH q)yH)IaMEHTa.T[])HI)Ie 3HAHHUSA, NIOJYYECHHbBIC B 00J1aCTH MaTeMATHYECKHX H
(I/IJ'[I/I) €CTCCTBCHHBLIX HAYK, U UCITOJIL30BATH UX B Hp()q)eCCI/lOHaJIbHOﬁ JEeATCJIbHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3n.3)
CrnocobeH  IpPUMEHATH
(dyHIaMeHTaIbHbIe
3HAHWs, MOJNYYCHHbIC B
obnactu Marema-
THYeCKHX W (Win)
€CTECTBEHHBIX HayK, U
UCIIOJIB30BATh HX IIPH
aHanM3e  IPEJAMETHOH
obnactu
HOIIK-1.2
A/02.5 3H.2)
OTteuecTBEeHHbII u
MEK[yHAPOIHBIN OIBIT
B o0macth Marema-
THYeCKHX W (Win)
€CTECTBEHHBIX HayK, U
HCHONI30BaTh  UX
poheCcCHOHaTBEHOM
JIeSITEIIEHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcrnonp3oBate cymect-
BYIOIIME THIIOBBIE pe-
LIEHHS U Ia0JIOHBI TIPH
aHajm3e BXOIHBIX
JIaHHBIX

(40.001

Braoems: HOIIK-1.7
(40.001 A/02.5 Tn.2)
IMpoBenenue  Habito-
JIeHUH M H3MEpeHuil,
COCTaBJICHHE UX OITHCa-
HUH U (HOpMyIHpOBKa
BEIBOJIOB

HOIIK-1.8 (40.001
A/02.5  Jip2  Tn)
JlesiTenbHOCTD, Harpas-
JICHHasT Ha peIICHUe
3a7a4  aHAJIUTHYECKOro
Xapakrepa, Hpearoa-
raliMx  BeIOOp M
MHOrooopasue  aKTy-
aNbHBIX CHOCOOOB pe-
IIeHust 3ajgad4, C HC-
nonb3oBaHueM (yHIa-
MCHTAJIBHBIX ~ 3HaHHH,
MOJIy4CHHBIX B 001aCTH
MaTeMaTHYEeCKUX u
(WIh)  eCTEeCTBEHHBIX

B
IIPUKIIaJHBIX

perraemMbIx
ypaBHEHUI
MPOU3BOIHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUI
YaCTHBIX TPOU3BOIHBIX;
Ymemw: dopmynupoBaTh U
pe3yIbTaThI peuieHust
3aau; HCIIONTE30BATh
DIIEKTPOHHEIE TEeMaTH-
YecKue pecypchl o
M3y4aeMOM IUCLUIUINHE
Bnaoemy: HaBbIKAMU
MaKeTOB
nporpamMmm
UL pelIeHus 3a1a4
MaTeMaTu4ecKoi Qu3nku

(¢
B

JIN-
B

HCIIOJIb30BaHUA

Obyuaiowuiicss noxasvieaem
HE JOCTaTOYHBIM YPOBEHb
3HAHUH y4eOHOT 0 u
JICKITMOHHOTO ~ MaTepHalia,
HE B IIOJHOM o0O0OBbeMe
BIIAJCET  MPAKTUYCCKUMHU
HaBbIKaMH

B otBere BCeraa
MPUCYTCTBYET JIOTHKA,
apryMeHThl TPUBIICKAIOTCS
HEIOCTaTOYHO BECKHE.
3Haer Ha3HAYCHHE
MPUKIAIHBIX TAKETOB, HE
HCIIOJIB3YET UX.

HC

HayK

3uamou: cneuuuky 3amadu
TTOMOIIBIO
YaCTHBIX|

peraemMbIx
ypaBHEHUI
[IPOU3BOJHBIX;

METOJpl  peLICHUs
HEUHBIX  ypaBHEHUN
YaCTHBIX IIPOU3BOHBIX;

(¢
B

pe3yIbTaThI
3anay;
DIIEKTPOHHEIE
YeCKUE  Pecypchl
YIOIyOJieHUsT — 3HAHWM
M3y4aeMOM IUCLUIUINHE
Bnaoemy: HaBBIKaMU
WCIIONTb30BAHUS
NPUKIAJHBIX ~ TpOrpamMM
UL pelIeHus 33124
MaTeMaTu4ecKoi Qu3nku

IIaKCTOB

Obyuaiowuiics nokasvieaem
JIOCTATOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAeT HEKO-
TOpbIE HETOYHOCTH M TIOT-
pemHocTH. OTBET MOCTPO-
€H JI0OCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIIONB3YIOTCS
($u3NUecCKre TEPMHHBI, HO
B OTBETE IMPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
nmpernojaBareneM, HE BbI-
3BIBAIOT  CYNIECTBEHHBIX
3aTpyIHEHUM

Suamov: cneuuuky 3amadu
TTOMOIIBIO
YaCTHBIX|

JIN-
B

Ymems: dopmymupoBath u
pereHus
UCIIOJIb30BATh
TeMaTu-

TSI
1o

Buame: crnennpuky 3amaq
peraeMblx € ITOMOIIBIO
YpaBHEHMH B  YacCTHBIX
[TPOM3BOIHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUI
YaCTHBIX ITPOM3BOIHBIX;
Ymemw: dopmynupoBaTh U
[PE3YIIBTATHI peLIeHMs
3anay; HCIIONTb30BATh
DIIEKTPOHHEIE TEeMaTH-
YeCKUE  Pecypchl TUIst
YIIyOJieHHsI — 3HAHUM 110
M3ydyaeMOoi AUCIMILINHE
Bnaoemy: HaBBIKAMU
WCIIONIB30BAaHUS  TAKETOB
MPUKIAAHBIX  MPOTpaMM
UL peleHus 3ajaq
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuaiowuiicss noxasvleaem
CHUCTEMAaTU3UPOBaHHBIE,
rIyOOKHEe W TOJIHBIC
3HaHUS 10 BCEM pasjenaM
JVMCITUIUIAHBL, a TakkKe I10
OCHOBHBIM BOIIPOCaM,
BBIXOIAIIAM 33 TIPEHesnl
yueOHOM MPOTrPaMMBl,
0e3yrnpeyHoe BJIaJICHUC
HHCTPYMEHTapHUeM
y4eOHOMH JTHACHMIUIHHEI,
ymenue ero 3¢ddexkruBHO
WCIIOJIb30BaTh B
IOCTAHOBKE M  PEIICHUU
3a1ad

OIIK6 CnocodeH aHaJIu3UPOBATh U pa3padaThiBaTh OPraHU3alMOHHO-TEXHHYECKUE U
IKOHOMHYECKHUE NMPOIECCHI ¢ TPUMEHEHHEM METOA0B CHCTEMHOT0 AaHAJIM3a M1 MATEMATHYECKOT 0

MO/JeJTUPOBAHUS
3namo:  WONK-6.1\5, . o oBHBIE TIOHS-|3HAMb. OCHOBHBIEC IIOHSA-|3Hamb: OCHOBHBIC IIOHS-
ggﬁ(:)l 1;/02.5 3;[};.‘{13 THS, KATErOpHH, MpHHIMIE]| THA, ~ KATCrOpHH,  MPHH-| TUs, KATETOPUM, NPUHIUIILI
_|LIUIIBI U TEOPEMBI COOTBET-|M  TEOPEMBI  COOTBETCT-
nposommbix  mccne-|1 TEOPEMBI  COOTBETCT I P P
noBaHuii U paspaborok, | BYIOIMX  Pa3[CIIOB  ypaB- CTByIOIHH)f' pasnenoB ByIOIIIvI/IX pasnenos ypaB:
HEeHUuMn MaTeMaTH4yecKou| YPaAaBHCHHUN MaTEMaTHu- | HCHUU MATEMATUYCCKOH
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CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM

Kon u 00Yy4eHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
KOMIIETEHIIUN Ornenka
Y IOBJIETBOPUTEIBHO Xopo1io OT1iyHO

MeTOJIEI MaTeMaTh-| (PU3HKH; YeCKOM (UM3UKM ¥ CBSI3U |(DU3MKH ¥ CBS3H MEKIY
HCCKOro - MOACIHPO-| Vyiemp: WCMONB30BATh Ma-| MEXKIY HUMU; HHUMU;
Bawt  JUBL - PEMICHIA o atyiyeckne  MeTOIBI M| Yvems: BbIOpaTh W MC-| Yumemb: BbIOpaTh M HC-
;;i?ecm;an;ij;acm KOMITBIOTEpPHbIE TE€XHOJIOTHH| IT0JIb30BaTh MaTeMaTH4ec- |1I0JIb30BaTh ~ MaTeMaTH4iec-
ESTEIBHOCTH IUISL pELICHUs] CTaHAAPTHBIX| KME METOBI M KOMIIBIOTEP- | KHe METOAbI M KOMITBIOTEp-
Viems:  HOIIK-6.2 384249 MATEMaTHICCKOM (- HbE TEXHONOIMA [UIsl PELlIe- |HbIE TEXHONOIUH JUls pele-

(06.016 A/30.6 V.1)
AHaNM3MpOBaTh BXO-
HEBIE JJaHHEIE, CIIOCOOEH
NPUMEHATh ¥ MOAU(DH-

LUPOBaTh  MaTeMaTH-
YeCKHe MOJCIH IS
peureHust  3ajad = B
obmactd  mpodeccro-

HaJIbHOM JACATCIIBHOCTHU

HOMK-6.3  (40.001
AJ02.5 V.3)
HpI/IMeHﬂTB METObI
HpOBeZ[eHI/IH 3KCHepI/I-
MCHTOB, MareMaru-

4ECKOe MOZIEINPOBAHHE
UL pelleHus 3axad B
obmactu  mpodeccuo-
HAJIBHOH JeSTEIBHOCTH

HOIIK-6.4
(40.001 A/02.5 Hp.2
Tn.) JlesATeNnbHOCTD,
HalpaBlieHHas Ha pe-
IICHHEe 3a/a4y aHaJIWUTHU-
4ECKOro Xapakrepa,
HPEIOIararoliiX Bbl-
6op u MHoOroobpasue
aKTyaJIbHBIX  CIIOCOOOB
pelmieHus  3ajad  Ha
OCHOBE METOJIOB Marte-
MAaTHYECKOr0 MOJCIIH-
poBaHUs

Bnaoems:

BHKH.

Braoems: wmeromamu pe-
IICHUS CTaHJaPTHBIX 3a71a4
MaTeMaTHYeCKol (pu3uKH,
aHaJIn3a YpaBHEHUI
MaTeMaTHYeCKOH (PU3HKH.

Obyuarowuiicss nokasvieaem
HE JOCTAaTOYHBIN YpPOBEHb
3HaHUHN y4eOHOro u
JICKITMOHHOTO ~MaTepualia,
HE B TIIOJIHOM OO0beMe
BJIAZICET  MPAKTUYCCKUMHU
HaBbIKaMH, YYBCTBYET
ceOs1 HEYBEpPEHHO IPH aHa-
mse YpaBHEHUI
MaTeMaTHYeCKOH (DU3HKH.
B orBere He Bcerna
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPHUBJICKAIOTCS
HEJ0CTaTO4YHO Beckue. Ha
[TOCTaBJICHHBIE  BOIPOCHI
3aTPYQHICTCSA C OTBETaMH,
MMOKa3bIBaCT HEIOCTATOYHO
rTyOOKHE 3HAHMSL.

HUS CTaHJApPTHBIX 3ajad
MaTeMaTHYecKoi (pu3ukw,

000CHOBaTh TONYyYCHHBIE
pE3yIbTaTHI.
Braoemwv: wmeromamm pe-

IICHUS CTaHJaPTHBIX 3a]1a4
MaTeMaTHYeCKOl (pu3HKH,
B TOM YHCIIE MOBBIIICHHOM
CIIOKHOCTH, aHaJM3a ypaB-
HEHUH  MaTeMaTH4yecKOu
bu3uku.

Obyuaiowuiicss nokasvieaem
JIOCTATOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAeT HEKO-
TOpbIE HETOYHOCTH H TIOT-
pemHocT. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPaMOTHO  HCIONB3YIOTCA
MpeAMETHBIE TEPMHUHBI, HO
B OTBETE MPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
MperoiaBaTeneM, He BHI-
3BIBAIOT  CYNIECTBEHHBIX
3aTPyAHECHUM.

HUSL  337a4  MaTeMaTH-
4eckol (pH3WKH, B TOM
Yrcie HECTaHJIAPTHBIX H
MOBBIIIIEHHON  CJIOKHOCTH,
0o0OCHOBaTh W  HMHTEP-
MPETHUPOBATh MOTyYECHHBIC
pE3yIbTaTHI.

Braoemwv: wmeromamu pe-
IICHUS 3aJa4  Marema-
THYECKOH (HU3UKH, B TOM
Yrcie HECTaHIAPTHBIX H
TTOBBIIIICHHON  CJIOKHOCTH,
aHalM3a U MHTEpPIpeTalnnu
YpaBHEHU M

MaTeMaTHYeCKOH (PU3HKH.

Obyuaiowuiicss nokasvléaem
HE TOJIBKO BBICOKHU I
YPOBEHb  TEOPETHIECKUX
BHAHWI 110 JUCIUILINHE,
CBOOOHO orepupyer
[MOHSTUSMHU, KaTErOPHSIMH,
IPUHITATIAMHA B TEOpeMaMH
YPaBHEHHMI MaTEMaTHYECKOU

¢Gm3uKM, HO M yMeer
QHATM3UPOBATh  CIIOXKHBIC
3a/1a9U MaTeMaTUYECKON
(u3nKK, YBA3HIBATH 3HA-

HUs, ITOTYUYCHHBIC ITPpHU U3Yy-
UCHUU Pa3JINYHbIX AWUCIIUII-
muH.  OTBET  MOCTPOEH
JIOTHYHO, MaTepHhal Hu3Jia-
raeTcs 4eTKo, SICHO, apry-

MEHTUPOBAHO,  TPaMOTHO
WCTIONIB3YIOTCS.  TEPMHUHBI
MaTeMaTHYECKOH  (DU3UKH.
Ha  Bompocel  oTBeuaer

YBEPEHHO, IO CYIIECTRY.

4.2 MeToanueckue MaTepHUaJibl, ONPECACIAIOIINE NMPOUEAYPLI OUCHUBAHUA 3HaHHﬁ,

YMeHHUi,

HAaBBbIKOB

u  (wam)

(opMupoBanus KOMIeTEeHIIUI

onbITa

ACATECJIBbHOCTH,
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MeToanueckue PE€KOMEHIAUHA K CaY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM Iponecca (GOPMUPOBAHUSI KOMIETEHLIUU
CTYAEHTA NPU U3Y4YEHUU AUCLUIUIMHBI UM €€ YaCTU U UMEET LIeJIbIO MPOBEPKY U OLIEHKY 3HAaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUI, YMEHUN U HaBBIKOB IPH PELICHUU
MPaKTUYECKUX 3ajady. DK3aMEHbl NMPOBOJATCA IO PACHHCAHMIO, B CPOKH, MPEAYCMOTPEHHBIE
KaJeHJapHbIM IpaduKkoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJIUTCS [0 CBEJICHMS
CTY[ICHTOB HE MEHEe 4YeM 3a [BE HEJENW [0 Hayajla 3K3aMEHAlMOHHON CecCHM. DK3aMEHBI
MPUHUMAIOTCS IPETOAAaBaTeNsIMU, BEAYIIMMU JIEKIIMOHHbIE 3aHATUA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMNN y OJHOrO JEKTOpa WIM Hpu OOJIBIIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayrouero kapenpoi JOIyCKaeTcsl IPUBJIEYEHHE B IIOMOLIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIAX.

DK3aMeHbl TPOBOAATCA B YCTHOW ¢opme. DK3aMeH MPOBOJUTCS TOJIBKO IpHU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHMKKH UM NPH YCIOBHUH BBINOJHEHUS BCEX KOHTPOJIbHBIX
MEpPOTPUATHH, MPEIYCMOTPEHHBIX Y4e€OHBIM IUIAHOM W pabodeil mporpamMmou Mo u3ydaemoi
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEOCTaBIIsIeTCS IpaBO BbIOpaTh OAMH U3 OHIIETOB.
Bpewms noarotoBku k otBeTy coctapisger 60 MunyT. Ilo ucTedyeHHH yCTaHOBJIEHHOTO BPEMEHHU
CTYAEHT JOJDKEH OTBETUTh HA BOIMPOCHI SK3aMEHALIMOHHOTO OuiieTa W MPEAOCTaBUTh pEIlIeHue
3ajad. Pe3ynpTaThl 3K3aMeHa OLEHUBAIOTCS 110 4YEThIPEXOAUIBHOM cHCTeME («OTIMYHOM,
«XOPOUIO», «yIO0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCS B 9K3aMEHAI[IOHHYIO
BEJIOMOCTh U 3aU€THYIO KHIDKKY. B 3a4eTHYI0 KHIKKY 3aHOCATCS TOJIBKO IOJIOKHUTEIbHbIE
OLIEHKH.

MeToanueckue PEKOMEHIAUHA, OIIPEAC/IAIOIIUE MTPOUECAYPHLI OCHUBAHUS HA IK3aMECHE:

OrueHka «omauuHo»:

— CHUCTEeMaTU3UPOBAaHHbIE, INTyOOKUE U MOJHBIE 3HAHUS 110 BCEM pa3jeiaM JUCLUIUIMHBL, a
TaK)Ke M0 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a MpeJiesibl yUeOHOU TPOrpaMMbl;

— TOYHO€ HCIIOJb30BAHME HAYYHOM TEPMHUHOJOTHM CHCTEMAaTH4YECKH TIPAMOTHOE H
JIOTMYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

— 0Oe3ynpevyHoe BIIAJICHUE HWHCTPYMEHTApHUEM Yy4YeOHOW JUCHUIUIMHBI, YMEHHUE €ro
3¢ ($EeKTUBHO UCIIOJIb30BATh B IOCTAHOBKE U PELLIEHUHN HAYYHBIX U MPAKTHUYECKUX 3a]a4;

— BbIpaK€HHAasi ClIOCOOHOCTh CAMOCTOSITEILHO U TBOPUECKU PEIIaTh CI0XKHbIE TPOOIEMBI 1
HECTaHJIapPTHBIE CUTYALNH;

— TIOJIHOE U TJIyOOKOE€ YCBOEGHHWE OCHOBHOM U JOIOJIHUTEIbHOM JIUTEpaTyphl,
PEKOMEH0BaHHOH yueOHOM nmporpaMMoi o JUCIUILINHE;

— YMEHHE OpPUEHTUPOBATHCA B TEOPUAX, KOHIEMUIUSX W HANPABICHUSIX TUCLUIUIMHBI U
JaBaTh UM KPUTHYECKYIO OLICHKY, UCIOJIb3Ysl Hay4YHbIEC JOCTHXKEHUS IPYTrUX JUCLIUIUINH;

—TBOpYECKasi CaMOCTOATEIbHAs padoTa Ha MPAKTUUYECKUX 3aHSTHUSIX, aKTHBHOE y4acTHE B
IPYIIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOJIHEHUS 3aJaHUii;

— BBICOKMHA ypOBEHb C(QOpPMUPOBAHHOCTH 3asiBICHHbIX B palodell mporpamme
KOMIIETEHIUH.

OreHka «xopoutoy:

— AOCTATOYHO IIOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 AUCHHUIIIIUHE;

— YMCHHUC OPHUCHTHUPOBATHECA B OCHOBHBIX TCOPHAX, KOHLCIIUAX W HAIIPABICHUAX
AVUCHUIUIMHBI U 1aBaTb UM KPUTHYCCKYIO OLICHKY,

— HCIIOJIB30BAHUC HaquOﬁ TEPMHUHOJIOTUH, JTUHIBUCTUYCCKH W JIOTUYCCKU IMPABUJIBHOC
M3JI0’KCHHE OTBETA HA BOIPOCH], YMEHHE JIeIaTh 000CHOBAHHBIC BBIBO/IBI,

— BJIAICHUC MHCTPYMCHTAPHUEM IO JUCHUIINIMHEC, YMCHUC €TI0 HNCII0Jb30BaTh B ITIOCTAHOBKC
" PCIICHHUU HAYYHBIX U HpO(i)eCCI/IOHaIII)HI)IX 3a1a4,

31



— YCBOEHHE OCHOBHOHM JIMTEpaTypbl, PEKOMEHIOBAaHHON Yy4eOHOW MporpaMMoil 1o
JUCLUIIIINHE;

— caMocCTosITelbHas paboTa Ha NPAKTHUUECKUX 3aHITHUSIX, Y4YacTHE€ B TPYIIOBBIX
00CYXJEHUSX, CPETHUI YPOBEHb KYIbTYPhl UCIIOJHEHUS 3aJJaHU;

— CpeoHuil ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paloueld mporpamme
KOMIIETEHIUH.

O11eHKa «Y0081eme8opuUmebHoOY:

— IOCTAaTOYHBIM MUHUMAJILHBIN 00BEM 3HAHMH 10 JUCLUUILINHE;

— YCBOEHHE OCHOBHOM JIUTEPATypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX M HaIpPaBICHUAX I10
JUCUUILJIMHE U JaBaTh UM OILICHKY;

— HCIOJIB30BaHUE HAYYHOW TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTMYECKOE H3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIIHOOK;

— BJaJIeHUE MHCTPYMEHTApUeM Y4YeOHOW AMCUMIUIMHBL, YMEHHE €ro HCIO0JIb30BAaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PyKOBOJICTBOM IIPENOAABATEINSI peIIaTh CTAHJAPTHBIC 3a/1a4U;

— paboTa 1oJ; pyKOBOACTBOM IPENO/IaBaTesl Ha MPAKTUYECKUX 3aHATHUAX, JTOIMYCTUMBII
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

— JIOCTaTOYHbII MUHUMAaJbHBII YpOBEHb CHOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO081emB8OPUMENLHO:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETA;

— 3HAHHWE OTAENbHBIX HCTOYHUKOB, PEKOMEHJIOBAaHHBIX Y4e€OHOW MporpaMmon 1o
JTUCLUIUINHE;

— HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJINYMe rpyobIX OHINOO0K;

— HU3KUH YPOBEHb KYJIbTYPHI UCIIOIHEHUS 33IaHUN;

—HU3KHM  ypoBeHb C(OPMHpPOBAHHOCTM 3asBJIECHHbIX B pabodeil mporpamme

KOMIIETEHIUH.

OneHouHble CpPEACTBA JUIsl WHBAJIUAOB M JIMI C OrPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUIYAIbHBIX IICUXO(PU3NIECKIUX 0COOCHHOCTEN.

— Npu HEOoOXOJUMOCTH HUHBaJIMJAM U JIMLIAM C OTPaHUYEHHBIMH BO3MO>KHOCTSIMHU
3J10pPOBbSI IPEIOCTABIISIETCS JOMOJIHUTEIBHOE BPEMs JIJ1sl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU MPOBEIECHUU MPOLIETYpPhl OLICHUBAHUS PE3yJIbTaTOB 00YUYE€HUs MHBAJIUAOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS HUCIIOIb30BAHHE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UH/IWBUIYaIbHBIMU OCOOEHHOCTSAMU;

— IIp1 HEOOXOAUMOCTH JUI 00Y4arOIIUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
U UHBANUAOB TMpoleaypa OLIEHUBAHUS pPE3ylIbTaTOB OOY4YEHHsS] MO JUCHUIUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Ipouenypa olueHHUBaHUS Pe3yabTAaTOB OOY4YE€HHS MHBAJIWJOB M JIHUI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBS MO TUCLUILIMHE IPEIyCMaTpPUBAET MpeAOCTaBIeHHEe HH(pOpMaLUK B
¢bopmax, aTanTUPOBAHHBIX K OTPAaHUUYEHUSM UX 3[I0POBbS U BOCIPUATHS HHPOPMALUH:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOM opMe yBEIIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.
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JList AL ¢ HapylmeHnssMHU OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM dopme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII\/’I MNEPCUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBUCHMMOCTU OT KOHTHHI'CHTA
00yJaronuxcs.

5. Ilepeyennb y4eOHO# JuTEepaTypbl, HHPOPMALMOHHBIX PECypPCcoOB H
TEXHOJIOTUH

5.1 YuebOnas Jureparypa

OcHoBHas JinTepaTypa:

6. Airryanan KKK, Mertomer marematndeckoin ¢muku. M.: Jlupexr-Memma, 2014. 123 c.
[DnexTponHsIi pecype]. - Pexum nocrtyma: http://biblioclub.ru/index.php?page=book&id=240552.

7. Oneitnuk, O.A. Jlekuuu 00 ypaBHEHHMSIX C YAaCTHBIMU Hpou3BOAHBbIMU. M.: M3xa-Bo
"Jlabopatopust 3Hanuit", 2015. -263 c. [OnexrponHsiii pecypc]. -  Pexum pocryma:
https://e.lanbook.com/book/70703.

8. Kynpsimo, C.H. OcHoBHbIE METOABI pEIICHUs MPAaKTUYECKUX 3a7ad B Kypce
«YpaBaenus: marematudeckoit pusukn» / C.H. Kynpsimos, T.H. Paguenxo. PoctoB u//l: M31-Bo
10DV, 2011. 308 C. [D5eKTpOHHBII pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=241103.

I[J'[f[ OCBOCHHUA IOUCHUIUIMHBI HMHBaJIMAAMKU MW JIMOaMU C OTI'PaHUYCHHBIMU BO3MOXKHOCTIAMU
3J0POBbA UMCIOTCA U3AaHHA B DJICKTPOHHOM BH/IC B 3J'I€KTp0HH0-6I/I6J'H/IOTCLIHBIX CuCTeMax.

JlonotHuTe/IbHASI JIUTEpaTypa:

1. bymak b.M., Camapckuii A.A., TuxonoB A.H. COopHHMK 3amad M0 MaTeMaTHYeCKOU
¢mszuke. M.: OUSMATIIUT, 2004. 688 c. [DnmekrpoHHbI pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

2. Brnagumupos B.C., XapunoB B.B. VYpaBHenus wmartemaruueckoil ¢usuku M.:
OU3MATIINT, 2008. 399 c.

3. T'onockokos, JI.II. Kypc maremarndeckoil ¢pusuku ¢ ucnosib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponneii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

4. Jlepesuu U.B. Ilpaktukym 1o ypaBHeHUsIM Marematudeckoit ¢pusuku. CI16.: Jlansp, 2017.
428 c. [DnexTponnsiit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/95131

5. EBmoxumoB A.A., [laBnoBa A.B., Pyouos C.E. YpaBHeHuss maremaTuueckoi (pusmku.
Metonuueckue ykazanus. Kpacnonap: M3n-so Kybanckoro rocynusepcurera, 2002.

6. Wnbun A.M. YpaBHenus maremarudeckoit pusuku M.: ®UIMATIIUT, 2009. 192 c. +
[DnexTponnbIii pecypc]. - Pesxxum moctyna: https://e.lanbook.com/book/2181.

7. IlaBnoBa A.B., PybuoB C.E., Cmupnoa A.B. IlpuMeHeHue uHTErpaibHbIX
npeoOpa3oBaHUi K PEUICHUIO 3aJa4 JUlsl YPaBHEHUN B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

8. IlerpoBckuii N.I'. Jlekuuu 06 ypaBHEHUAX C YaCTHBIMH MPOU3BOAHBIMU. M.: @U3MaTINT,
2009. 404 c. [DnextponHHBI pecypc|.- Pexxum mpoctyma: https://e.lanbook.com/book/59551.

9. COopHUK 3a/1a4 [0 YpaBHEHMSIM MareMaTudeckoi ¢pusuku / A.A. Bamapus [u np.]. M.:
Ousmammar,  2003. 288  «c. [OnexTponnbii  pecypc] -  Pexum  goctyna:
https://e.lanbook.com/book/59314.

10. TuxonoB A.H., A.A. Camapckuil. YpaBHeHuss matemaruueckoi ¢usuxku. M.: U3xa-Bo
MI'VY, 2004. 798 c.
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5.2. [lepuoguveckas JuTeparypa
He ucnons3yrorcs

5.3. UuTepHeT-pecypchl, B TOM YUCJIEe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

J1IeKTPOHHO-0ub/IMoTeuHbIe cucTteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

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

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX:

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

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

4. zbMath https://zbmath.org/

Pecypcol cBoOOAHOrO HOCTYNA:

1. Mup maremarnueckux ypasHenuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XuMus, MmareMartuka. http://www.ph4s.ru/index.html

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

4. CroBapu u sHIEKIONe MK http://dic.academic.ru/;

CoOcTBeHHbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHpopManuoHHbIe pecypebl Kyol'Y:
Cpena moaynpHOTO AHaAMUYecKoro ooydenus http://moodle.kubsu.ru

baza yueOHBIX II1aHOB, y4€OHO-METOMUECKUX KOMIUIEKCOB, MyOIHKaUil 1 KOHpepeHIui
http://mschool.kubsu.ru/

5.4 Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPHA OCYILHECTBJICHUU
06p330BaTeJ1bHOFO npouecca mo IMCHUuIlJIMHE

Ilepeyenb MHGOPMALTMOHHBIX TEXHOJIOT Uil

1. IlpoBepxka MHAMBUAYaIbHBIX 3aJaHUNM M KOHCYJIBTHPOBAHHE IOCPEICTBOM 3JIEKTPOHHOM
IIOYTEI.

2. Hcnomnn3oBanue OJICKTPOHHBIX Hpe?;eHTaHI/Iﬁ npu IMPOBCACHUHA JICKOMOHHBIX n
a00paTOPHBIX 3aHIATHA.

3. MHcmoabp3oBanne MaTeEMaTHYECKUX IIAKETOB IIPpH BBIITOJIHCHUU WHANBUAYAJIbHBIX SaﬂaHHﬁ.

Hepeqem, He00X0AuMOro MnmporpamMmmMHoOro odecneueHns

1. Onepauunonnas cucreMa MS Windows.

2. MHurerpupoBanHoe o¢ucHoe npuioxxenue MS Office.

3. IIporpammHoe o0ecriedeHne JIsi OpraHW3alMyd  YOPaBISEMOTO  KOJUICKTHBHOTO |
6e3omacHoro aoctyna B HTepHer.

4. Maremarnyeckuil naket Matlab.
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6. MeToauyeckne yKazanus JJsi 00y4aroIuXcsi M0 OCBOEHHIO THCHHMILINHBI

[Ipu n3ydenun kypca «MeTo1bl MaTeMaTH4YECKON (PU3UKU» HEOOXOIUMO aKTUBU3HUPOBATH
OCTaTO4YHBIC 3HaAHUA CTYACHTOB 10 TaKuM MaTEMATUYCCKUM JUCHUITIINHAM, KaK
MaTeMaTH4eCcKuil aHanu3 u nuddepeHiaibHbe ypaBHEHHS.

Y10o0bI H310KEHNE OBLIO IMOHATHBIM, CICAYCT aKICHTHUPOBATH BHUMAHHWEC HE CTOJIBKO Ha
(bOpMaJ'IBHBIX MOMCHTAax J0Ka3aTCJIbCTB, CKOJIBKO Ha IBMKYIIUX UMH UICAX.

HCO6XOI[I/IMO OTMCTHUTL IMPAKTHYCCKYI0O 3HAYMMOCTb COOTBETCTBYIOIIHX HpO6J'ICM,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSIBIAEMblE K COBPEMEHHOMY CHEIHAIUCTy —
NpUKIaJHOMY MHQOpMATHKy. B u3yueHun kypca cieayeT akIeHTHMPOBaTh BHHUMaHHE Ha JIBYX
MOMCHTAX: Ha HM3YYCHHM IIOCTAHOBKHM TPAHUYHBIX 3aJa4 W Ha HU3YYCHHH OCHOBHBIX
AHAIIUTUYCCKUX MECTOOO0B UX PCIICHUA.

B cBs3u ¢ tem, 4To mporpamMma Kypca mpenycMaTpuBaeT OOJBIIOE KOJIMYECTBO YacOB,
BBIJIJIEHHBIX Ha CaMOCTOSTEIbHYIO paboTy, LenecooOpa3HO O3HAKOMUTh CTYJEHTOB C
JATCPATYPHBIMHA W JJICKTPOHHLBIMH HCTOYHUKAMH 110 pa361/1paeMI)1M TeEMaM, a TaKXeE
MarepuajgamMu, B KOTOPBIX pa300paHo penieHue OOJIBIIOTO KOJWYECTBA KOHKPETHBIX 3a/1a4 WIIH
INpuBCACHA MCTOAWKA HUX PCIICHUA, a TaKKC OIIMCaHbl BO3MOXHOCTH TIPHUMCHCHUA
HHCTPYMEHTApHUs CpelIbl

Baxneimmm sTanoM Kypca SBISIETCS CaMOCTOSATENbHas paboTa 1O JUCHUTLIMHE.
[Tepeuensb pa3nenoB yisi CaMOCTOSTENBHOTO U3yUYECHUS IMPUBEAEH B paszzaeie 2.5.

Bomnpocsl 111 caMOKOHTPOJIS 10 pa3eaam
Pa3zpen 1.

1. Hanumure o061l BuA IMHEHHOro quddepeHnaibHOro ypaBHeHNUs BTOPOTro HOpsKa.

2. BriBeiuTe ypaBHEHHE MONEPEYHBIX KOJIEOaHUM CTPYHBI (IIPOJOJILHBIX KOJIEOaHUIN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3WJIMHEHHBIM U (epeHINaTbHbIM YPAaBHEHHEM B YaCTHBIX
IIPOM3BOJIHBIX BTOPOTrO Mopsiaka?

4. TlpuBeaute npuMepbl OCHOBHBIX YpaBHEHUN MaTeMaTH4YEeCKON (DU3HKH.

5. Kakue rpannunsble ycinoBus Ha3biBatoT rpaHuuHbIMU yesoBusmu | (11, IIT) pona?

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIOBUN JUIsl ypaBHEHUS MIPOIOJIbHBIX KOJI€OaHUM CTEpPIKHSL.
7. BeiBequTe ypaBHEHHE TEIIONIPOBOJHOCTH.

8. Hanumure oOuuii BU CTAlIMOHAPHOTO YpaBHEHUSI.

9. Kakoe ypaBHEHHME Ha3bIBaeTCA ypaBHEHHUEM THUNEpOOIMYECKOro (mapadomMyuecKoro,
AIUTUITUYECKOr0) TUMa?

10. Yto Ha3zmBaeTcs 3amadeit Kommu? [l kakux TUNIOB ypaBHEHUM cTaBHTCS 3amada Kormm?
[IpuBennTe npuMepsl.

11. Yto nmoHMMaeTcs 1o 3 KOPpEKTHOCThIO OCTAHOBKHU 3a/1a4l MaTeMaTH4eCKOU (pr3uKu?

12.  Kakue  ¢usmueckue  Mpolecchl  ONUCHIBAIOT  yYpaBHEHUS  T'HIEPOOJMYECKOrO
(mapaboau4ecKoro, MUIMITHYECKOTO0) THIa?

13.  3Banummre oO0mMi  BHUJ  XapaKTEPUCTHUUYECKOIO  ypaBHEHHUS  JUIsl  JIMHEHHOro
I epeHInaibHOr0 YpaBHEHHUsT B YACTHBIX IIPOM3BOJHBIX BTOPOro MOpsAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

14. Kakue xapakTepUCTUKH UMEET OJHOMEPHOE BOJHOBOE ypaBHEHUE?

15. Kakue xapakTeprCTUKH UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

Pa3pea 2.

1. JaiiTe pusnueckoe UCTOIKOBAaHUE OOILEro pelieHusl ypaBHEHUS KoieOaHUil CTpyHBI?
2. BriBenute Gopmyny J'Anambepa pemienus 3amaun Koy 115 BOJTHOBOIO ypaBHEHUS.
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3. Yo Ha3bIBaeTcs cMeniaHHoM 3agaueii? [lpuBenure npumepsl.

4. ChopmynupyiiTe CMENIaHHBIE 3a/1a4U 711 OJJHOMEPHOTO BOJHOBOTO YpaBHEHHUS HA MpUMeEpax
MONEPEYHBIX KOJIEOAHUH CTPYHBI U MTPOJOJIBHBIX KOJIEOaHHUI CTEPIKHS.

5. B uem cocTouT uaes MeToJa MPOJOJDKEHHS pellleHus 3a7ay JUlsl BOJHOBOIO YpaBHEHMS Ha
MOJIypsMOi ?

6. ChopmynupyiiTe 3amady O paclpoOCTpaHEHUU KPAeBOTO pEeXHUMa, JJIs Ciydas, KOT/Ja 3a/aH
PEXHUM KOJIeOaHUH KOHIA TIOJyOTPAaHUYEHHOTO CTEPIKHSL.

7. BoiBenute I u 11 popmynsl ['puna.

8. Ucnmonwszys dopmyny Ilyaccona pemenust 3amaun Komm ais BOJHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, NOJYYUTE pELIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJ0M
MMOKOOPAMHATHOTO CITYCKa.

9. Chopmynupyite 3amauy llrypma—JInyBumns. Uto Ha3piBaeTcs COOCTBEHHOHN (yHKIMEH
3amaun typma—JlnyBumis? Uto Takoe cOOCTBEHHOE 3HAUCHHE 3aAa9n?

10. [IpuBenuTe cxemy npuMeHeHHs MeTo1a Pyppe U1l HEOJHOPOIHBIX TPAHUYHBIX YCIOBUM.

11. B yem 3akimrouaercs OPUHUMII CYNEPHO3ULMM I JIMHEHMHBIX 3aJa4 MaTeMaTHYeCKOU
bu3uKu.

12. Jaiite ¢pu3nuecKyro WHTEPIPETALNIO PEIICHUS 3a/ladyd O MaJbIX MOMEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

13. IlpuBenuTe BU BOJIHOBOIO ypaBHEHUS B CHEPUUECKUX KOOPAUHATAX.

14. KakoB Bux obmero pemieHus ypaBuenus beccens?

15. YcraHoBUTE 3aBUCUMOCTD, CYHIECTBYIOILYIO MEXAY QYHKIMSIMU beccelns mopsikoB n u —n.

Pa3pea 3.

1. TlpuBenute mnpumepbl YyclaOBUM Ha OECKOHEYHOCTH i 3aJad B HEOIPAaHUYEHHBIX H
[OJIyOTpaHUYEHHBIX 00JIACTAX JUIsl YpaBHEHMSI TEIIIONPOBOTHOCTH.

2. CdopmynupyiiTe cMelIaHHBIE 3a7aud JUIsl ypaBHEHUS TEIUIONPOBOJHOCTH Ha IMpUMEpE
OJIHOPOJHOTO  H30TPOIHOTO CTEPXKHS IOCTOSIHHOIO CEYEHUs C  TEeIIOM30JIMPOBAaHHOMN
MOBEPXHOCTBIO  JUIsI ~ CIy4yaeB: 3aJaHHOTO  TEMIIEPaTypHOTO  pEXKMMa Ha  KOHIAX,
TEIJIOU30JMPOBAHHBIX KOHIIOB, KOHBEKTHBHOI'O TEIJIOOOMEHA C OKpYXKalolled cpenod Ha
KOHLIaX CTEPKHSL.

3. ChopmynupyiiTe NpUHIMI MaKCUMyMa Uil YpaBHEHUSI TEIIONPOBOJHOCTH.

4. Jloka)xuTe €IMHCTBEHHOCTb IIE€pPBOM  HaAuyalbHO-KPaeBOM 3ajauM JUid  ypaBHEHUs
TEIJIONPOBOHOCTH.

5. JlokaxuTte eTMHCTBEHHOCTDb PELICHUS HayalbHO-KPAEBBIX 3aau JUIsl TPEXMEPHOTO ypaBHEHUS
TEIJIONPOBOJHOCTHU € MOMOILbIO popmyisl ['puHa.

6. Chopmynupyiite 3amauy Komm a1 0o JTHOMEpHOTO YPaBHEHHS TEIIONPOBOAHOCTH.

7. Haiite onpenenenue ¢pynkuuu ['punHa 3agaun Komm 1151 ypaBHEHHsI TETUIONTPOBOTHOCTH.

8. IlpuBenute dopmyny Ilyaccona pemenust 3amauun Komm mjis OAHOMEPHOTO ypaBHEHHS
TEIIONPOBOTHOCTH.

9. Haiite ¢usnueckyto uHTepnperauuto (pynkuuu ['puna 3agaum Komwu g ypaBHeHuUs
TEIIONPOBOTHOCTH.

10. ITonp3ysich METOJOM OTpPaKEHHsI, MOCTPOUTE (YHKIUIO BIUSHUS MTHOBEHHOIO TOYEYHOIO
MCTOYHHUKA JJISl MOJyOIPaHUYEHHOI'O CTEP)KHS C TEIJIOM30JUPOBAHHON OOKOBON MOBEPXHOCTHIO
pu rpaHnuHbIX yeaoBusx [ u I pona.

11. [IpuBenuTe OCHOBHBIE CBOMCTBA O-QyHKIIMH J{npaka.

12. 3anumuTe QpyHAaMEHTalIbHOE PEIIEHNE OJHOMEPHOTO YPaBHEHHUS TEIIONPOBOTHOCTH.

13. Iocrpoiite pyHkuuio I'prHa ypaBHEHUS TEIUIONPOBOAHOCTH B IPOCTPAHCTBE.
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14. TlpuBenute obmyo cxemy merona dypbe perieHHs CMENIaHHBIX 3a/ad Uil YpaBHEHUS
TEIJIONPOBOHOCTH.

15. Chopmynupyiite 3agaqy 006 OCTHIBAHHM TOHKOHW OJHOPOHOMN MPSMOYrOJIbHOW TUIACTUHBI B
cllydae, KOrja Bce €€ CTOPOHbI TEIJIOU30IMpoBaHsbl. [IpuBenuTe pemeHue MeTo10M pa3/iesieHus
[IEPEMEHHBIX.

Paznea 4.

1. [aiiTe onpenesneHrne rapMOHUYECKON (PYHKIIMYM B KOHEYHOU U OECKOHEUHON 00acTsIX.

2. IlpuBeaure npumepbl GyHKUNN, TApPMOHUYECKHUX B KOHEUHOM 1 OECKOHEUHOI 001acTsX.

3. ChopmynupyiiTe NpUHIUI MaKCUMyMa JJIsi TApMOHUYECKUX (PYHKIIHIA.

4. Chopmynupyiite BHyTpeHHIOIO 3anaqy Jupuxie mis ypaBHenus [lyaccoHa B Mpou3BOJIBHOM
TpEXMEpHOU 00JIaCTH.

5. [IpuBenure Bua ypaBHeHus Jlamnaca B cheprueckux U HUIMHAPUYECKUX KOOpIUHATAX.

6. 3anumuTe QyHIaMEHTAILHOE pelieHre ypaBHeHus Jlamaca Ha TUIOCKOCTH U B POCTPAHCTBE.
7. ChopmynupyiTe yCIOBHE pa3pelInMOCTH BHYTPEeHHEH 3anaun Heitmana a1 ypaBHEHUS
Jlamnaca.

8. Manite omnpeneneHue oOBEeMHOro TmoOTeHIMana. [lepeuncnure CBOWCTBA 0OBEMHOIO
MOTEHIIMANIA.

9. JlaitTe onpenesieHUEe MOTEHIIMAIOB MPOCTOrO U IBOMHOIO CJIOS.

10. Kaknmu cBoiicTBamMu 00JaaeT MOTEHIMAI ITPOCTOTO (IBOMHOTO) CI10s1?

11. ChopmynupyiiTe TeOpeMy O pa3pbIBHOCTH MOTEHIMAIA IBOWHOTO CJIOSL.

12. 3anummuTe 00NN BU HHTETPATLHOTO YPAaBHEHHS BTOPOTO PO/JIa.

13. KakoBa CBs3b MEXJy pa3pelIMMOCTBIO OJHOPOJHOTO M HEOJHOPOJHOIO HHTErPajbHBIX
ypaBHeHui Openroapma?

14. Chopmynupyiite TeopeMmbl Opearosbma.

15. IlpuBeaure cxemy cBeA€HUS BHYTpeHHMX (BHewHuX) 3aaay [upuxie u Heiimana x
MHTETrpajbHbIM YPaBHEHUSIM.

Pazpea 5.

1. 3anumure hopMyssl npsiMoro u oopaTHoro npeodpazosanus Jlamnaca.

2. IlpuBeaute popmyibl IpsMoro u oOpatHoro npeodpazoBanus Oypbe.

3. Kakum cBoiicTBaM JOKHA YAOBJICTBOPATH (PYHKIUS, UYTOOBI CYIIECTBOBAJIO €€
npeobpazoBanue Oypre (Jlammaca)?

4. IlepeuncnuTe OCHOBHBIEC CBOMCTBA MpeoOpazoBanus Dypobe.

5. IlpuBenute Gpopmyny npeodpazoBanust Pypbe OT MPOU3BOIHOM TaHHON (QYHKITUU.

6. UTo Ha3bIBaeTCS CBEPTKOM ABYX (QYHKIIMIA?

7. Kakum oOpa3om cBepTKa IBYX (DYHKITHI MOKET OBITH IIpeicTaBiieHa yepe3 ux dypbe-
00pazb1?

8. [lepeuncnure n3BecTHbIE UHTErPAIbHbIE IPEOOPA30BAHNUS HA MOTYIPSIMOM.

9. KakoBa cBsi3p Mex 1y nmpeoOpazoBanueM Dypre u npeodpazoBanuem Jlammaca?

10. [IpuBenute hopmyny npeodbpazoBanus Jlammaca oT mpou3BOAHOM JaHHOUN (QYHKITUH.

11. B xakux 005acTax NpuMeEHsETCS HHTETpaIbHOE TTpeoOpazoBanne MermuHa?

12. KakoBa cBsI3b MEXy ABYMEpPHBIM npeoOpasoBanueM dypre u npeodpasoBanuem beccens?
13. B yem cocTOUT NpeuMyIiecTBO pelieHus TudpdepeHlnaIbHOr0 YpaBHEHUs ONepaliiOHHbIM
METO/I0OM Nepe] KIIaCCUYECKUM METOJ0M?

14. IlpuBegure npumMep NPUMEHEHUS HHTErPAJIBLHOTO MpPEeoOpa3oBaHUs K PEIICHUIO 33Ja4u
Komm 17151 BOJIHOBOTO ypaBHEHUS.
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15. IlpuBenute hopmynbl NpIMOro U 0OpaTHOTO Sin-(cos-)npeodpazoBanus Oypbe B KOHEUHOM
oOnacTH.

HpI/IMepbl 3aa4 JJId CaMOCTOATEC/IbHOIO pEIICHUSA

1. Pemuuth 3a1auy:

2 2
O 4l 161215 0,550,
ot o0x

1
L
=06 ot

. 2
=2sin x,u =4¢-.
x=0
t=0

2. Pemuts 3amauy:

2 2
26”+6z_£6_”:o,y>0,
0xd0y Oy y 0y

3. Pemuts 3amauy:

2
8_1428 Z—2a—u+x+2t,0<x<1,t>0,
ot Ox ox

u| =e" sin ﬂx,u| =u
t=0 x=1

-0 =t.

4. Tlonb3ysch HHTErpaIbHBIM IIpeoOpazoBanueM Jlamiaca pemuTs 3a1ady:

ou  0%u
—=—5+u+Bcos x,0<x,y <o,
oy 0Ox

u(O,)’)= Ae ™, —au(O,y): 0.

Ox

5. HaiiTu ¢pyHKuMIO rapMOHUYECKYIO BHYTPH Kpyra ¢ LIEHTPOM B Hayaje KOOpJAMHAT paauyca

. 2
=2 TaKkylo, 4To M|,:2 =sin3pcos” ¢,

[louck wuHboOpManmu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBINIOJIHEHUS 33/IaHUN B HEKOTOPBIX CIIydasX MPEANojaraeT He TOJbKO H3y4eHHE OCHOBHOM
yueOHOM JuTepaTrypbl, HO M TPUBJICYEHHE JOMOJIHUTEIBbHOM JIUTEPAaTyphl, a TaKKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B ocBoeHuum JUCHMIIIMHBI JUIAMH C OTPaHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbSI
OonblIOe 3HAYeHHE KMeEeT MHIUMBHIyalbHass ydyeOHas pabota (KOHCyJAbTalUU) —
JOIOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOr0 MaTepHaia.

WuuBuayanbHble KOHCYJAbTAllMM 10 HPEIMETy SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJMBHTyaTH3aUU O0yYEHHs] U YCTaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MeXIy MpernoaaBareneM U 00y4aromuMes JUIOM C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSL.

7. MatepuajibHO-TeXHHYECKOe o0ecneyeHue mo JuCIuIInHE

IIo Bcem BHUIaM y‘~I€6HOI7[ ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI HCIIOJIB3YIOTCA
ayIUTOPUH, KaOMHETHI M TA0OPATOPHH, OCHAIIICHHBIE 000PYIOBAHHEM.
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Jis  camocTosITeNnbHOM — paboThl  OOyyarouuxcs MPeAyCMOTPEHbl  NOMELIEHUS,
YKOMIIJICKTOBAaHHBIC CHGHI/IaHI/ISI/IpOBaHHOﬁ M€6€J’II)I-O, OCHAIIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOH C
BO3MOXXHOCTBIO ITIOAKIIFOUECHHS K CETHU «I/IHTepHeT» 1 olecrieyeHuEM AOCTYIIa B 3JICKTPOHHYIO

MH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

MatepualibHO-TEXHUUECKOE 00eCieYeHHe IMCUUIIIUHBL U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHasgs  ayauTopus,  OCHAUI€HHAs  IPE3CHTAlMOHHOMN
3aHSTHS TEXHUKOMN (mpoekTop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM HPOrpaMMHBIM O0OECIIEUeHHEM, a TaKxKe
He00XxoAMMON MeOenbIo (J0CcKa, CTOJIBL, CTYJb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus JUIsl  CEMMHApCKUX 3aHATUN, YKOMILIEKTOBaHHas
3aHATHS HE00X0UMO MeOeJIbIo (mocka, CTOJIBI, CTYJIbsI),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JE€MOHCTPALMOHHBIM 00opyZ0BaHHEM
(aynutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynmioBsle Aymutopus  UI1  CEMHHAPCKUX  3aHATUM, TPYNIIOBBIX U
(MHAMBUAYaAJbHBIE) | UHAMBHUAYAJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTallUU He0o0XxoAuMON MeOenbIo (J0CcKa, CTOJIBL, CTYIbS).
(aymuropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApPCKUX 3aHATHUN, TEKYIIEro KOHTPOJIS M
KOHTpOJIb, MIPOMEKYTOUHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXO0JIUMOM
MIPOMEXYTOUHAS MeOenbio (IocKa, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOrPaMMHBIM O0€CIICUEHHEM U
BBIX010M B uHTepHET (106, 106a, A301)
5.| CamocrostenbHas | KaOuner  ans  camocTosiTeNbHOM — pabOThI,  OCHAILEHHBIH
pabota KOMITBIOTEPHOU TEXHUKON C BO3MOXKHOCTHIO MOJKIIOYEHUS K CETU
«HTEpHETY», MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00eCIIeUeHHBII
JTOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCHUTETA, HEOOXOAUMOM MeOebIO (CTOJIBI, CTYIbS).
(Ayauropus 102a, untanbHbIN 3a1).

KowmmbroTepnas moanepkka ydebHoro mnpoiecca o HampasieHuto 09.03.03 I[puxnamgnas
nHpopMaTHKa 00ecrednBaeTcs Mo BCceM TUCHUIUIMHAM. DaKylIbTeT KOMIIbIOTEPHBIX TEXHOJOTHI
U IPUKIIAJHON MaTeMaTHKK, OCHAIEH KOMITBIOTEPHBIMU KJIAaCCAMM, YCTAHOBJICHA JIOKAJIbHAsI CETh,
BCE KOMIbIOTEPHl (hakynpreTa mnoAkIoYeHbl K ceth HWurtepHer. CryneHTam JIOCTYIIHBI
coBpemeHHble [I19BM, coBpeMeHHOE JIHMIIEH3MOHHOE POrpaMMHOE 0OecIiedeHue.

CryneHTsl U NpenoAaBaTeId By3a UMEIOT MOCTOSHHBIN JIOCTYI K JIEKTPOHHOMY KaTaJory
yueOHOM, METOIMYECKOH, HAayYHOH JIUTepaType, IEPUOIMUECKUM H3AaHUSAM U apXUBY CTaTel.
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