MUWHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EIEPAIIN
denepanbHOE rocy1apcTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIETO OOpPa30BaHHUS

«KYBAHCKUI IT'OCYJIAPCTBEHHBIN YHUBEPCUTET»
®akyapTeT KOMIIBIOTEPHBIX TEXHOJIOTUM Y NMPUKIATHON MATEMATUKHU

PRI 7‘“/,; WY

[P GV T %, D

;Aﬂ JE / C'IG e "g,'o
- = 1 ".’_.-‘ o

i, %
¥ : -Jl,%\?%q; «sO
s N k- .

Ry

"o

vy N
"”*-‘ﬂexmmﬂ'-«‘f

«26» mag 2023 1.

PABOYASA TIPOT'PAMMA JUCHUIT/IMHbI

b1.0.28 «MeTtoap MaTeMaTHIeCKOM (hH3UKI)

Hampasnenue noarorosku 09.03.03 Tlpuknagnas undpopmaruka

Hanpasnennocts (mpoduis) Ilpuknagnas nuadpopmaTuka B SIKOHOMHUKE
dopma 0O0ydeHHs OUHAS

Kpanudukanus 6akagaBp

Kpacnonap 2023



PaGouas mporpamma aumcumminasl  «METOJbI  MATEMATUYECKOU
OU3UKM» coctaBieHa B COOTBETCTBUM C DelepalibHBIM TOCYyAapCTBEHHBIM
o0pa3oBaTelbHBIM CTaHAapTOM BbIciero obpazoBanus (PI'OC BO) mno
Hanpasienuto 09.03.03 [IpuxkiaagHass nHpopMaTHKA.

[Iporpammy coctaBui:

[TaBnoBa A.B., 1-p ¢wu3.-mMar. Hayk, IOIEHT, Npod. Kadeapbl MaATEMATHUECKOTO
%

MozenupoBanus Kyol'y

MOIUCH

PabGouass mporpamma aucnumuiMHBL «MeTOABI MaTEMATHYECKON  (PU3UKI»
YTBEPIKJICHA HA 3aceqaHuu Kadeapbl MaTeMaTUIeCKOTO0 MOJISTUPOBAHMSI TTPOTOKOI
Ne 12 ot «12» mast 2023 r.

3aBeyIOInii kKadeapoit (pa3paboTumnka) aKaj, PAH,
1-p ¢us.-mat. Hayk, mpod. babemko B.A.

—H MOAIHUCH

PabGouass mporpamMma oOcCyxJeHa Ha 3aceJaHuU Kadeapsl aHanu3a JaHHBIX U
HMCKYCCTBEHHOTI'O MHTEJUIEKTA MPOTOKOJI Ne 8 oT «18» mas 2023 r.

3aBenyromuii kKadeapoi (BbITyCKaroen) —— /
JI-p. TEXH. HayK, noueHT KoBanenko A.B. &

A7
: MOATKCH

Pt

&

VTBepxkaeHa Ha 3aceJjaHud Y4eOHO-METOAMYECKOW KOMHUCCUM  (aKyJbTeTa
KOMITBIOTEPHBIX TEXHOJOTUHA M MPUKIAAHOW MaTeMaTUKH NMPOTOKoa Ne5 ot «19»

mas 2023 1. W
[Ipencenatens YMK ¢akynbrera | {ﬁ//
I-p. TeXH. HayK, noueHT Koanenko A.B. e -

/7 NOJIAChH
&

PenenseHTnl:

EBnokumoBa O.B., a-p ¢wus.-mar. Hayk, 3aB. jJabopatopueid MaTeMaTUKH U
mexanuku FOHI] PAH

lepbakos E.A., 1-p ¢us.-mat. Hayk, npod. kadeapsl Teopun ¢pynkiuii Kyol'y



1 ]_Ie.]'ll/l H 3aJa94 U3y4YCHUA JUCHUILIMHBI
1.1 llean ocBOeHUsI TUCHUILIHHDI

JucrunnuHa «MeTombl MaTeMaTHU4ecKoW (U3MKW» CTAaBUT CBOCH IEJBI0 H3YYCHHE
GyHIaMEHTAIBHBIX OCHOB TEOPUM YpaBHEHHWW MaTeMaTH4YecKo ¢u3uku B oObeMe,
HEOOXOAMMOM JiJIsi  OOIIEro pa3BUTUS W OCBOCHHMSI CMEXHBIX JUCIUIUIMH  (PU3UKO-
MaTEeMaTU4YeCKOr0 IMKJA, OBJIAJCHUE ammapaToM MaTeMaTHYeCKON (M3MKH U TOATOTOBKY K
CO3HATEJILHOMY BOCIPHUSTHIO MPOLEAYP MPUKIATHOTO aHAJIN3a, OCBOEHUE METO/IOB MOCTPOEHUS
MaTeMaTHYECKUX MOJIeTIell Ha OCHOBE YpaBHEHUN MareMaTudeckor Gu3uku. Llemn quciumimHb
COOTBETCTBYIOT cieayrouumM GopmupyembiM komnetenuusm: OITK-1, OITK-6.

1.2 3agauu AMCHUIIJINMHBI

OcHOBHbIE 32Ja4H JTUCIUTUINHBI:

— YCBOCHHME OCHOBHBIX HJICH, MOHATHI U (PaKTOB ypaBHCHHH MaTeMaTHYeCKOW (HU3UKH,
HEOOXOMMBIX JUISl PEILICHUS TEOPETUYECKUX U MPUKIIAJAHBIX 3a7a4 IPUMEHEHUS TUCIUILIHEI;

¢dopmHpoBaHUE HAaBBIKOB (POPMYIMPOBATH M PELIATh 33Ja4l MaTeMaTHUeCKOW (U3UKH,
CO3/1aBaTh U UCTOJIbH30BATH MATEMAaTHYECKHE MOJIEIH MIPOIIECCOB U OOBEKTOB;

— pacIlUpeHue U yYrIIyOJieHHEe TEOPEeTHUYECKUX 3HAHWW M Pa3BUTHUE JIOTMUYECKOTO
MBILICHHS; TOIBEM OOIIEro YpOBHS MaTeMaTU4YeCKOH KYJIbTYphl; (POPMUPOBAHHE TBOPUECKOTO
MOJIX0/1a K U3YUYEHUIO (PU3NUECKHUX MPOIECCOB.

1.3 MecTo 1M CHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

JucuumninHa «MeTobl MaTeMaTH4ecKoi (pu3ukm» oTHOCUTCS K «O0s3aTeNbHas 4acTby
broka 1 «/luctummuabl (MOyH)» YI4€OHOTO TJIaHa.

MecTo Kypca B TMOATOTOBKE BBITYCKHUKA OIpPEAETSeTCs] POJBI0 METOJO0B U UACH
YpaBHEHUW MaTeMaTH4eCKOW (u3uku B (POPMHUPOBAHUHU CIHEIHAIKMCTA TIO JIFOOOW 00JacTH
3HAHWH, CEPbE3HO MCIOJB3YIOIIEH MaTeMaTHUKy. Y paBHEHUSI MaTeMaTUUeCKOW (PU3UKH JIe)KaT B
OCHOBE MaTEMAaTUYECKUX MOJEJNEH pealbHbIX SBICHUH, UCIIOJIB3YIOTCSA B MOJEIMPOBAHUM Kak
¢u3nUecKnx, Tak ¥ SKOHOMHUYECKHX, M COLHUAIBHBIX IPOILECCOB, a TaKXKe B HH)KEHEPHO-
TEXHUYECKUX MPUIOKEHUX. JJaHHBII Kypc Hanbosiee TeCHO CBSi3aH C TEOpHel 0OBIKHOBEHHBIX
muQdepeHMaIbHbBIX  YPaBHEHUH, MOCKONbKY OONBIIMHCTBO YPAaBHEHUH MaTeMaTHUECKOM
GU3MKA CBOIATCA TEM WJIM HHBIM CIIOCOOOM K OOBIKHOBEHHBIM AU depeHInanTbHbIM
YpaBHEHUSM.

HCOGXOI[I/IMBIM TpC6OBaHI/IeM K «BXOIAHBIM» 3HAHUAM, YMCHUSAM U ONBITY ACATCILHOCTU
06yan0Luer005{ npu OCBOCHUU ,Z[aHHOI>'I JUCHUITITNHBI ABJISACTCS OCBOCHUA KYypCOB
MaTeMaTH4YeCKOT0 aHalin3a, aiareOppl W TeOMETPUH M OOBIKHOBEHHBIX JH(depeHITnaTIbHbBIX
ypaBHEHHIA, B 00beMe, MPETyCMOTPEHHOM JUISI COOTBETCTBYIOIIIETO HAIIPABJICHUSI.

1.4 IlepeyeHbp IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHUS 10 JUCUHMILIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Iporpamma onpenensieT oOmMi 00BEM 3HAHHH, TTO3BOJISIONTUI CHOPMHUPOBATH Y CTYACHTA
npeCcTaBIeHrEe 00 OCHOBHBIX MOJIENISAX U METOIaX MaTeMaTHYECKOW (PU3UKHU, 00SCIIeUMBAFOIINX
IMIMPOKHE BO3MOXKHOCTH WX TpPUMEHEHWs. B pesynbraTe HW3y4eHHs AUCIUILTAHBI CTYICHT
JOJDKEH



—3HaTh OCHOBHBbIE TIOHATHSA MaTeMaThuyeckoil Qu3uku (OCHOBHBIE YypaBHEHUS,
KJIaccu(puKanuio ypaBHEHUH, MTOCTAHOBKM 3ajad); CHEIU(GUKY 3a7ad PEIIaeMbIX C MTOMOIIBIO
ypaBHEHHI MaTeMaTH4ECKOH (PU3MKH;

— YMETh HAXOJUTh peIICHHs: OOIIHue JUIi OCHOBHBIX THUIIOB Au(dEpeHIINaTHHBIX
YPaBHEHUH C YACTHBIMH MPOW3BOJHBIMH BTOPOTO MOpsAka, 3agad Komm myig ypaBHEHH
napaboMYeCKOr0 W TUNEPOOTNYSCKOTO THUIOB, HAYaIbHO-KPAeBBIX 3a7ad Ui YpaBHEHUU
napaboMYecKoro M THUMEepOOIUYECKOr0 THUIIOB B OTPaHMYEHHBIX OO0JIACTSAX, BHEIIHUX U
BHYTPEHHUX KpaeBbIX 3aJad [Js YPAaBHEHHMM OJJUIMITHUYECKOrO THUIIA, YMETh JIOKa3bIBaTh
M3y4aeMbl€ TEOPEMBI;

— BJIaJIETh OCHOBHBIMM METOAAMHM PELICHNS HaYaJbHBIX M KPAeBbIX 3a7au Ul ypaBHEHUN
MaTeMaTHU4ecKoil (U3MKU U OBITH CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIATHYIO 3a/1ady Ha
s3bIK AU QPepeHInanbHbIX YpaBHEHUH C YaCTHBIMH IPOW3BOAHBIMU WM HMHTETPATBHBIX
YPaBHEHUH U ONPENEIUTh IIyTH €€ PEIICHHUS.

N3yuenne nanHOW ydeOHOW AMCIMIUIMHBI HAIMPABICHO HAa OBJIAJICHWE OO0YYaIOIIMMCS
CJIEIYIOIIUMH KOMITETEHIUSMU:

OIIK-1 Chnoco0eH NPUMEHSITH €CTeCTBEHHO-HAY4YHble M OOLIeHMH’KeHepHble 3HAHUS,
MeTOAbl MATEeMATHYECKOr0 aHAJIM3a M MOJEJHPOBAHHUS, TEOPEeTHYECKOI0 M
IKCHEPUMEHTATBHOI0 MCCJIeJOBAHUS B MPO(ecCHOHAIbHOI e TeJbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH mnpuMeHSATh (yHAAMEHTAIbHBIC
3HaHMS, OJyYEHHbIE B 00JIaCTH MaTeMaTHYECKUX M (MJIM) €CTECTBEHHBIX HAyK, U
UCTIOJIb30BATh UX MPHU aHAIM3E MIPEIMETHOM 00IacTn
NOIIK-1.2 (40.001 A/02.5 3H.2) OTedyecTBEHHBIN W MEXKIyHAPOIHBIA OIBITB B
001acTH MaTeMaTHYeCKUX W (WJIM) eCTECTBEHHBIX HAayK, W HCIIOJIB30BaThb UX B
npodeccnoHaIbHON AEATETLHOCTH

Ymerb HOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonp3oBaTh CYHIECTBYIOIIUE THIIOBBIE
pelIcHud U IJ_Ia6JIOHBI IIpU aHAJIN3€ BXOAHLIX TAHHBIX

Baagnerrs HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHUA W HW3MEPEHHIA,
COCTaBJICHUE WX ONMHCAHUH 1 (HOPMYITUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 p.2 Tna.) [JdesTenbHOCTD, HAPaBICHHAS HA PEIICHUE
3a7a4 aHAJIUTHYECKOTO XapaKTepa, MPEeIoararolinX BBIOOP M MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1a4, ¢ HMCIOJIb30BaHHEM (yHIaMEHTaIbHBIX
3HAHWH, TOJTYYCHHBIX B 00JIACTH MAaTEeMaTHYECKUX U (MJTH) €CTECTBEHHBIX HAYK

OIIK-6 Cmnoco0eH aHAJIU3MPOBATH U pa3padaTbiBaTh OPraHU3ANMUOHHO-TEXHUYECKHE U
IKOHOMHUYECKHE MPOLecChl ¢ MPUMEHEHHEM METOA0B CHCTEMHOI0 aHAJIM3Aa U
MAaTeMaTH4eCKOr0 MO/IeJINPOBaHUS

3HaTh NOIIK-6.1 (06.016 A/30.6 3n.3) Llenu u 3amayu MPOBOIUMBIX HCCIICTOBAHUA U

pa3paboToK, METOJbl MAaTeMAaTUYECKOTO MOJEIMPOBAHUS JUIsl PELICHUs 3a1ad B
obnactu npodeccnoHaBHON eSATeTbHOCTH

Ymern HOIIK-6.6  (40.001 A/02.5 V.3) IlpuMeHAT, METOAbl  IMPOBEACHUS
HKCTIIEPUMEHTOB, MaTEMaTHYECKOE MOJICIIMPOBAHNE /ISl PEILICHNs 3a7a4 B 00J1acT!
po(hecCHOHANEHOM e TEIIbHOCTH

Baanerr HOIIK-6.11 (40.001 A/02.5 Hp.2 Tn.) HdesrensHOCTb, HampapieHHAs Ha pelIeHHUe
3a0a4 AHAIMTUYECKOrO XapakTepa, IPEIIoaralolx BbIOOp W MHOroo0Opasme
aKTyaJIbHBIX CIIOCOOOB pEIICHUS] 3aJad Ha OCHOBE METO/IOB MAaTeMaTH4ecKOro
MOJIETTMPOBAHUS



PeBy.]'II)TaTI)I 06y‘leHI/I$I 10 AWCHHUILNIMHE AOCTUIalOTCA B paMKaX OCYHICCTBJICHHUSA BCEX

BUJOB KOHTAKTHOU H
YTBEP)KJICHHBIM YY€OHBIM TUTAHOM.

CaMOCTOSITENIbHOW  paboThI

o0ydJarmuxcsi B COOTBETCTBHH

KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHEC

OIIK-1 Cnoco0OeH NpUMEHSTh €CTECTBEHHO-HAYYHbIE 1 OOLIEMHKEHEPHBIE 3HAHUS, METOIbI
MaTeMaTHYECKOr0 aHaJIN3a U MOAEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO

HCCJICAOBAHUS B IIPO

€CCUOHAJILHOU NeITENbHOCTHU

HOIIK-1.1  (06.016 A/30.6 3u3) Cnocoben
MPUMEHATh (YHIAMCHTAIbHBIC 3HAHMUS, TOTyYCHHBIC B
obacTi MaTeMaTHYeCKUX U eCTECTBEHHBIX HAyK, H
UCIIOJIB30BATh UX MPU aHAJIHM3E MPEIMETHOM 00nacTu
HOIIK-1.2 (40.001 A/02.5 3u.2) OTeyecTBCHHBIA H
MEXyHapOAHbBI OMBIT B B 00JaCTH MAaTeMaTHYECKUX
¥ (WIM) eCTECTBEHHBIX HAyK, M HCIOJB30BaTh HUX B
PO eCCHOHATBEHOM NIESITETEHOCTH

HOIIK-1.4 (06.016 A/30.6 VY.1) Hcnomb3oBath
CYIIECTBYIOIINE THUIIOBBIC PEHICHUS H INAOJOHBI MPH
aHaNM3e BXOIHBIX JaHHBIX

HUOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBeneHue
HaOMIOeHNH 1 U3MEPEeHuil, COCTaBICHHE UX OMMCAHUN
U opMyIHpOBKa BBIBOIOB

HUOIIK-1.8 (40.001 A/02.5 [p.2) [esarenabHOCTS,
HATIpaBJICHHAsT Ha pEIICHUE 3aJad aHAIUTHYCCKOTO
XapakTepa, IpPEeAIoJIararx BEIOOp U MHOTOOOpasue
aKTyaJIbHBIX ~ CIIOCOOOB ~ pelIeHWs  3ajaa4, ¢
HCTIOJIE30BaHAEM (hyHIaMEHTaIBEHBIX 3HaHHI,
MOJYYEHHbIX B OO0JACTH MaTeMaTHYeCKHX W (WJM)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIE NOHATHUA U MOJEIU U METOIbI
MaTeMaTHYeCKO  (U3MKH,  MaTeMaTHYeCKHe
bopMyITUPOBKHI OCHOBHBIX MOHATUN u
YTBEP)KICHHN; CHEU(UKy 3a7ad pelraeMblx C
MTOMOIIIbI0 YPABHCHHUI MaTeMaTHYeCKON (U3UKH

Ymeer: [IEpPEBECTU 3a1a4y Ha A3BIK
nudGepeHINAIbHBIX YPAaBHEHHM C YaCTHBIMU
IMPOU3BOAHBIMU; BI:I6I/IpaTI> U aHaJIu3upoOBaATb
METOJbl pEUICHHUs] T[OCTAaBIEHHOM 3ajJauud W
CpelCTBa MPOTPAMMHOI0 obecredeHus (B TOM
qyucIie CHeIHaTIN3UPOBAHHOIO) JUTSE ux
peanmuzaiun; (HopMyaHpOBaTh U COJEPKATEIHHO
HMHTEPIPETUPOBATH PE3YIbTAThHI PEHICHUS 3a/1a4

Buoageer: ocHosHOM TepMHUHONOTHEH U TIOHATUHHBIM
anmapaToMm; OCHOBHBIMHU AHAJIMTHYCCKUMU n
YUCJICHHBIMU MCTOJaMU PCHICHUSA ypaBHeHI/Iﬁ B
HYaCTHBIX IMPON3BOAHBIX; HaBBbIKaMU
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEP)KIACHUN

OIIK-6 CniocobeH aHanM3upoBaTh U pa3padaTbiBaTh OPraHU3AIMOHHO-TEXHUYECKUE U
SKOHOMHUYECKUE MPOIIECChl C TPUMEHEHUEM METO0B CUCTEMHOT0 aHAJIU3a U
MaTeMaTHYECKOTO MOJIECITHUPOBAHUS

HOIIK-6.1 (06.016 A/30.6 3n.3) Ilemn u 3amaum
MIPOBOAMMEIX HCCIIEOBAaHUH M Pa3pabOTOK, METOJBI
CHCTEMHOTO aHanm3a " MaTeMaTHIeCKOT0
MOJIETIMPOBAaHMS Ui pelleHHst 3agad B obmactu
HpoeCCHOHAIBHOM IesATENbHOCTH

HOIIK-6.6 (40.001 A/02.5 V.3) IlpumMeHATs METOABI
HPOBEACHUS 9KCHEPUMEHTOB, MaTeMaTH4ecKoe
MOJICJIMPOBaHNE [UIs pELIeHUs 3aJa4y B oOnactu
npodeccnoHaIbHOHN NesTeTbHOCTH

HOIIK-6.11 (40.001 A/02.5 [dp.2 Tn.) destensHOCTS,
HalpaBJIeHHas Ha peIICHHE 3a7ad aHAJTHTHIECKOTO
XapakTepa, MPeoJIaraloliux BHIOOp U MHOTrooOpasue
aKTyaJbHBIX CIOCOOOB pEIICHMsI 3aJad Ha OCHOBE
METOJIOB MaTEMaTH4€CKOT0 MOACIMPOBAHNUS

3HaeT: MaTreMaTHYECKHE MOJEIH OCHOBHBIX
OpWIOKEHUH  Teopun  Iu(depeHInalIbHbIX
YPaBHEHHI; OCHOBHBIE METOJbl PEIICHHS 3amad
MaTeMaTHYeCKOM ¢buzuku; OCHOBHBIE
NPUKJIAJHbIE  TAKeThl, HCIOJb3yeMble IS
pelIeHus ypaBHEHHH B YaCTHBIX MPOU3BOAHBIX.

YMeer: HaxomuTh peUICHUs: oOmme Ul
OCHOBHBIX TUIIOB Qg depeHIanTbHbIX
YPaBHEHHUH C YaCTHBIMU IPOU3BOJHBIMH BTOPOTO
HOPSIJIKa; UCTIOJIb30BaTh AJIEKTPOHHBIE
TEeMaTHYECKHE PECYPCHI IS YriIyOneHusl 3HaHUH
110 U3y4aeMOU JUCLHUILINHE

Biageer: HaBBIKAMHM ~ pEHICHUS  3aMaddl |
UHTEpPOpETallud  pe3yabTaToB B  TEPMHHAX
NPUKIAJHOM 007acTH; HAYYHO-METOANYECKUM
anmnapaTrom TEOpUU TuQepeHIaIbHbIX

ypaBHEHUH; HaBbIKAMHU MOCTPOCHUS MPOCTEUIINX
MOJIEJIEN MTPOLECCOB
METOJJaMU HCCIIEAOBAHUS MOJIeJIEH MPOIIECCOB

C

ITporiecc ocBOeHUS AMCUMIUIMHBI «MeTOJbl MaTeMaTuyeckoi (DU3MKM» HampaBieH Ha

MOJIYYeHHUS HEOOXOIMMOTro o0beMa 3HAHUH,

orBevaronux TpeboBanusim PI'OC BO wu



00eCIeYMBaKOIIMX YCIEIIHOE BeIeHHWE OakalaBpOM IPOCKTHOH, aHAJIMTHYCCKONW W Hay4dHO-
UCCJICIOBATENILCKON  JIEATEIIbHOCTH, BIIAJICHUE METOIUKON (OpMYyIHpOBaHUS W PEIICHUS
NPHUKIAIHBIX 3a7a4, a TaKkkKe Ha BBIPA0OTKY YMEHHHW TPUMCHATh Ha MPAKTHKE METOIBI
MaTEeMaTHYECKOTO 00ecTieueHrsT NH()OPMAIIMOHHBIX CHCTEM.

WuaukaTtopsl  JTOCTMOKEHUS  KOMITCTEHIIMH  CUMTAIOTCA  C(OPMHUPOBAHHBIMH  IIPH
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB OOYUCHUS.

2. CTpyKTypa U cofep:KkaHue JUCUUILIHHBI.
2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO6miass TPYJOEMKOCTh JTUCHUIUIMHBI  COCTaBISAeT 4 3a4eTHBIX eAuHul, 144
akagemMudecknx dacoB. Kypc «Meronbl MaTeMaTHUeCKON (DU3MKW» COCTOUT W3 JICKIIMOHHBIX U
NPaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETYISPHONH  HMHIUBUAYaNbHOW  paboToOM
MpernoaaBaTeliss Co CTYACHTAMH B TPOIECCE CaMOCTOATENbHOUW paboThl. B KkoHIE 5 cemecTpa
MPOBOJUTCS 3a4eT U dK3aMeH. [lporpaMMoil JUCHUIUIMHBI TpeaycMOTpeHbl 34 4acoB
JIEKIIMOHHBIX, 34 YaCOB MPAKTUUYECKUX 3aHATUH.

Cemectp
. Bceero
Bun yuebnoi paboThl (1acer)
4acoB
5
KonraktHas pabora (Bcero) 74,5 74,5
B tom umce:
3aHATHS JIEKIIMOHHOTO TUIIA 34 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHYECKHE 34 34
3aHATHUSA)
JlaGopaTopHble 3aHATUS — —
HNnas konTakTHas padora:
Kontponb camocrositensHOM pabots! (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,5 0,5
CamocTosiTesbHasi padoTa (Bcero) 33,8 33.8
B tom umce:
Kypcosas pabota — —
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia 15 15
[ToaroroBka K TeKyniemMy KOHTPOJIIO 18,8 18,8
KonTpo.Jib: 3auer, 3k3aMeH
IToaroroBka K 3K3aMeHy 35,7 35,7
O0umas Tpy10eMKOCTh gac. 144 144
B TOM 4HC/e KOHTaKTHas | 4,5 74,5
padora
3a4. e 4 4

2.2 CTpyKTYypa QM CHUIINHBI

Pacnpenenenue BUgoB y4eOHOU pabOThI M UX TPYAOEMKOCTH IO pa3JiesaM AUCLUUTIIMHBL.
Paznenbl nMCHUIIIMHGL, U3y4aeMbIe B 5 cEMeCTpe

6



KonnuecTBo yacos
No HaumenoBanue pasnenon AymuTopaast | Breaysuropas
Bcero pabora pabora
JI 113 CPC
1 [TocranoBKka 1 KIaccuUKaus 3a1au 16 6 6 4
MaTeMaTH4eCKOM (Hpu3HuKH
) VYpaBHeHus runiepoondeckoro tuna. OCHOBHBIE 19 6 6 7
3a/1a4d U METOJbI UX PElICHUs
3 VYpaBuenus mapadosmueckoro Tumna. OCHOBHbBIC 71 6 3 7
3a/1a4d U METOJbl UX pElICHUs
4 VYpaBHeHUs IIUNTHYECKOTO THIAa. OCHOBHBIE 73 3 ] 7
3aJ1auH.
5 [IpumeneHre HHTErpaIbHBIX PeoOpa3oBaHUM K 18.8 3 4 6.
pelIeHuIo 3a7a4 MaTeMaTHIeCKOM (PU3NKu ’ ’
6 | O030p MPOHIECHHOTO MaTeprala U MPHEM 3aueTa 4 — 2 2
Hrtoro no pazaenam AUCHUILIMHBI 101,8 34 34 338
Kontposns camocrositensaoit pabotsl (KCP) 6
[ToaroToBka K NpOMEKYTOYHOMY KOHTPOJIIO 35,7
ITpomexyrounas arrectauus (MKP) 0,5
Hmozo mpyooemrocmo 144

[Mpumeuanue: JI — nekuuu, JIP — nabopatopusie 3austusi, CPC — camocrosrenbHas paboTa
CTYJEHTA.

2.3 ConepxxaHue pa3iesioB AUCHUNIMHBI:

Pacnipenenenne BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH T10 Pa3ziesiaM U CIUILTAHEIL.

Haumenosanue dopma TEKYIIETO
Ne Conepxanue pasaena
pazzena KOHTPOJIS
ITocTanoBka u [Ipeamer u 3agaun MaTeMaTU4YeCcKoi Qu3MKe, ee KP, KP
KJaccu(uKanus 3a1a4|MeCTO B €CTECTBO3HAHUU. BBIBOJI OCHOBHBIX ypaBHe-
MaTeMaTU4YeCKOn HUI MaTemMaTnieckoil Gpusnku. HauanpHable 1
(0737091 rpannyHbie ycioBus. [locranoBka 3a1ay. 3amada
Komm. Teopema Kosanesckoii. KoppekTHOCTb
IIOCTaHOBKHM 3aJja4 MaTeMaTHYeCKON (PU3UKH.
l. [Tpumep Anamapa. ITonsTHE 0600IICHHBIX PELICHUI
3a7jad MaTeMaTH4ecKol (PM3UKU U IPOCTPAHCTBA
Cob6onesa. [IpyHIMI CYyNEpHO3UIUU IS TMHEHHBIX
3aay MmaTeMatudeckoi ¢puszuku. Kinaccudukamms
YPaBHEHUI BTOPOI'O MOPSAAKA, TUHEUHBIX OTHOCH-
TEJNBHO CTAPUIMX IIPOU3BOJHBIX. XaPaKTEPUCTUKH.
[IpuBeneHne ypaBHEHUN K KAHOHUYECKOMY BULY
YpaBHeHUst 3anavya Komm 1151 BosmHOBOTrO ypaBHeHus. @opmyna KP, KP
runepbonmueckoro  |[lamambepa. CymiecTBoBaHUE, €IMHCTBEHHOCTD, yC-
tumna. OCHOBHBIE TOMYMBOCTH perieHus. O000IIEHHOE pellIeHHE.
3amauu U Metoabl ux |Pemenue 3anad Ha nosrynpsiMon. @opMmyiibl
2. |pelieHus [Tyaccona u Kupxroda. KoppekTHOCTh MOCTaHOBKH

3anauu Koy 1515 BoIHOBOrO ypaBHEHHUs. 3aadya
Komm 1151 HEOAHOPOJHOTO YpaBHEHHUS.

Kpaesble 3anaun 7151 BoiHOBOro ypaBHeHUsI. Dopmysib
I'puna. TeopeMbl € TMHCTBEHHOCTH, YCTOMYUBOCTH.




Haumenosanue dopma TEKYIIETO
No Coneprxanue pazaena
paszena KOHTPOJIA

3anaua typma—JInyBuis. Merog pasaeneHus

nepeMeHHBIX (Dypbe). Teopembl CyIIeCTBOBAHMUS.
Pemenne HeoAHOPOAHBIX 3a1a4 MeTOIOM Dypbe.
Oynkuu beccens. 3amada o konebaHuy KPyTaon

MEeMOpaHBI.
YpaBHeHust HavanbHo-KkpaeBble 3aa4 U1 YPaBHEHUS KP
napaboIMYECcKOro TEIUIONPOBOAHOCTH. [IpuHun Makcumyma. Meron
tina. OCHOBHBIE ®dypbe perieHust KpaeBbIx 3aaa4. Teopembl
3aJ1a4i U METOJIbl UX |€AMHCTBEHHOCTH, YCTOMUMBOCTU. CyIlIeCTBOBaHNE
3. |pewieHus pemenus. 3anada Ko aig ypaBHeHuUs

TEIUIONPOBOAHOCTH. TeopeMbl €JUHCTBEHHOCTH,
ycroruuBoctH. yHameHnTanbHoe pemienue. Mu-
terpain [lyaccona. o-pyakuus Jupaka. 3agaun Ha
nonynpsmoil. Meroxa ¢ynkiwmii ['puna.

VYpaBHeHUst OO1u1me cBoicTBAa TAPMOHUYECKUX (DYHKITHIA. KP
AIUIMNTUYECKOTO [TpuHIMN MakcuMyMa 71 TApMOHMUYECKUX (DYHKIIMH.

tuna. OCHOBHbIE Oneparop Jlanyaca B KpUBOJMHEHHBIX KOOPAWHATAX.

3amaun. Teopus dyHIaMeHTaIbHOE pelleHre ypaBHeHus Jlanmnaca (B

[IOTEHIIAAJIa IPOCTPaHCTBE, Ha IUI0cKocTH). KpaeBble 3agaun ams

ypaBHeHu Jlarutaca u Ilyaccona. Teopemsl

4. enuHcTBeHHOCTH. OyHkuuu ['puna 3agaum upuxie.
Hurerpanbublie ypaBHeHUs. Teopus noreHnuana.
CBeneHne KpaeBbIX 3a7a4 Kk UHTerpambHbIM
ypaBHeHusAM. CyliecTBoBaHuE peleHus. Meron
paszeneHus MepeEMEHHBIX PEIIEHUsI KPAaeBbIX 3a7a4 B
MPOCTEHINX 00IACTSX.
IIpumeHeHue [IpeobpazoBanue Jlamnaca. [IpeobpazoBanus Oypbe KP
WHTETPATbHBIX (3KCTIOHEHIATBHOE, Sin-, COS- MPeoOpa3oBaHus,
5 npeoOpa3oBanuii Kk |koHeuHble. [IpeoGpazoBanus beccens, Memnna.
" |pemieHuIo 3aaa4 [IprumMepsbl MpUMEHEHUSI THTErPaTbHBIX
MaTeMaTU4YeCKOU npeoOpa3oBaHuil K pEIICHUIO 33/1a4 MaTeMaTHYeCKON
(0737001 bu3HKH.

2.3.1 3auaTHA JeKIINOHHOr0 TUIIA

Pa3znen 1. Ilpeamer u 3amaunm MaremMaTudecko (U3HMKE, €€ MECTO B €CTECTBO3HAHHH.
BbIBO OCHOBHBIX ypaBHEHMH Maremaruyeckod (usuku. HauanbHble ¥ TpaHUYHBIC YCIOBHSA
(2 9.). ITocTanoBka 3amau. 3amaya Komm. Teopema KomaneBckoil. KoppeKkTHOCTh MOCTaHOBKH
3agad Matemarndeckoil pusuku. [Ipumep Anamapa (2 u.). Kimaccudukanus ypaBHeHUH BTOPOTO
NOPSJIKA, JUHEWHBIX OTHOCHTEIBHO CTapIIMX IPOU3BOMHBIX. Xapakrepuctuku. IIpusBenenue
YPaBHEHUI K KAHOHUYECKOMY BUAY (2 4.).

Paznen 2. 3amaua Komm st BoimHOBoro ypasnenusi. ®@opmyna JlanamGepa. @opmyiisl
[Tyaccona u Kupxroda. KoppekrHocTh moctanoBku 3amaun Koy st BOJTHOBOTO ypaBHEHHUs (4
4.). HauvanbHo-KpaeBble 3amauu AJs BOJHOBOro ypaBHeHHs. Popmyinbl ['puna. Teopemsl
€IMHCTBEHHOCTH, ycToWumBoctH (2 4.). 3amaua Ilrypma — JlmyBwmisa. Meton pasneneHus
nepemMeHHbIX (Dypre) (2 u.).

Pa3znen 3. HawanpHo-kpaeBble 3aiauu sl ypaBHEHMS TEIJIONpPOBOAHOCTH. I[IpumHiun
Makcumyma (2 4.). Meron @Dypwse pemieHHs KpaeBbIX 3ajad. TeopeMbl €IWHCTBEHHOCTH,
ycroituuBoctd. CymiectBoBanue pemenuss (4 4.). 3amava Komwm ang  ypaBHEHUA
TETJIOMPOBOIHOCTH. TeopeMbl € IMHCTBEHHOCTH, YCTOMYMBOCTH (2 1.).
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Pa3nen 4. OOmme cBoiicTBa rapMoHWyeckux GyHKmui. [IpuHIMI MakcuMyma aJis
rapmonndeckux ¢(ynkmmii (2 4.). KpaeBble 3amaum s ypaBHenuil Jlammaca u Ilyaccona.
Teopembl equaCcTBeHHOCTH (2 4.). @yHkmu ['puna 3amaun upuxie u Heitmana, ux cBoWcTBa.
[Moctpoenne Gpynkuuu ['puna. (2 4.). Metox pa3nencHus IEPEeMEHHBIX PEIICHUs KPAaeBhIX 3a7a4
B IIPOCTEUIMX 00yacTsx (2 9.).

Pa3znen 5. IlpeoOpazoBanus Dypbe (IKCHMOHEHIMATIBHOE, Sin-, COS- MpeoOpa3oBaHUs,
koHeuHble (4 4.). IlpeoOpazoBanme Jlammaca. Ilpumepbl TpUMEHEHHS HHTETPATIBHBIX
npeoOpa30BaHM K PEIICHUIO 3a]]a4 MaTeMaTHIeCKON Gu3nku (4 4.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

Pazgen 1. YpaBHEeHUSI B 4aCTHBIX MPOU3BOJHBIX, MOPSAIOK, TUHEUHOCTb, OJHOPOIHOCTD,
npuMephl. BBIBOJ ypaBHEHHSI MaJbIX MOMEPEYHBIX KONEOAHUN CTPYHBI M MaJbIX MPOJIOJILHBIX
KoJIeOaHUM CTEPKHS, MHTETPAIbHBIN 3aKOH COXpaHEHHs KOJIM4YecTBa ABMkKeHMs. HauanbHble U
rpaHuuHble ycioBus. [loctaHoBka 3a1a4. BeiBoa ypaBHEHHUS TEIONPOBOIHOCTH, MHTETPAIbHbII
3aKOH COXpaHeHUs sHepruu. BeiBoa ypaBHeHus nud@ys3uu, UHTErpaibHbIA 3aKOH COXPaHEHUS
KoJinuecTBa BellecTBa. HauvanbHble W rpaHuuHble ycnoBusa. lloctaHoBka 3amau. BeiBog
ypaBHEHUU THAPOAMHAMUKH U aKyCTHUKU. Y paBHEHHUS YCTAHOBUBIIUXCS MPOIECCOB. [ paHUYHBIE
ycnoBusi. [locranoBka 3anad. Knaccudukanus ypaBHeHHA 2-TO TOPSAKAa MHOTUX TEPEMEHHBIX.
Knaccudukammst ypaBHeHWH 2-r0 TOpsiIKA C  JBYMs HE3aBUCHMBIMH  TIEPEMEHHBIMH,
XapaKTepUCTUUYECKOE YpaBHEHHWE U XapakTepucTuku. [lpuBeneHue ypaBHEHHM C JABYMs
HE3aBHCHMBIMH TEPEMEHHBIMH K KAaHOHMYECKOMY BHIY (ypaBHEHHS C TOCTOSHHBIMU
kodp¢uimentamu). [lpuBeneHne ypaBHEHHN C JIByMSI HE3aBHCHUMBIMU TIEPEMEHHBIMH K
KaHOHMYECKOMY BUAYy (ypaBHEHUsI C TiepeMeHHbIMH Kod(dunmentamu). [IpuBenenue
YpaBHEHUH € ABYMSI HE3aBUCUMBIMU NIEPEMEHHBIMH K IPOCTEUIIIEMY BUAY

3aoauu ona pewieHus no memam pazoend.

1) bBynak b.M., Camapckuit A.A., TuxonoB A.H. COopHHK 3a/a4 MO MaTeMaTH4eCKOH
dusuxe,

2) EsmoxkumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHus mateMaTndeckon QU3HKH.
Mertoauueckue yka3zaHusl.

OcHoBHble ypaBHeHMsI. HadanpHble U rpannuHble ycnoBus. [loctanoBka 3amau. 1-4 crp.
8,6-9 ctp. 9. (2)

Knaccudukanus ypaBHeHH#T 2-TO mMopsaka MHOTHUX TepeMeHHbIX. Kiaccudukarms
ypaBHEHUH 2-r0 MOpSAKA C IByMs HE3aBUCHMBIMHM NepeMeHHbIMU. [IpuBeneHue ypaBHEHU ¢
JIBYMsI HE3aBUCUMBIMU IEPEMEHHBIMU K KaHOHMYECKOMY BHIY (YpaBHEHHS C MOCTOSHHBIMH
koadurmentamu). 6-11 (1, rmasa 1), 1-4 ctp. 8, 6-9 ctp. 9 (2).

[TpuBenenue ypaBHEHUH C ABYMs HE3aBHCUMBIMU MEPEMEHHBIMH K KAaHOHUYECKOMY BUIY
(YpaBHEHHs ¢ IepeMeHHbIMH Koddunmrentamu). 1,5,7 ctp. 13

[IpuBenenre ypaBHEHUI C IByMSl HE3aBUCUMBIMH MEPEMEHHBIMHU K MPOCTEHIIEMY BUIY.
12-16 (1, rmasa 1), 7-9 c1p. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Paznen 2. Merton XapakTepHCTHK PELICHUs] ypaBHEHUH TUIIEPOOIMUECKOro THMa. Pemenue
3amaun Komm my1st oqHOMEpHOTO BOTHOBOTO ypaBHeHUs. Popmyna Jlamambepa. Pemenue 3agaq
Ha MOJYNpsIMOM Ml OJHOMEPHOTO BOJHOBOIO YypaBHeHus. Pemenue 3amaum Komm ans
ypaBHEHHUS THUNEpOOINUECKOr0 TUIA B MPOCTPAHCTBE U Ha IUIOCKOCTH. Metoa dypbe perieHus
KpaeBbIX 3aJa4 AJIs YpaBHEHUH rUIepOOoIMYecKoro THIIA.

3aoauu ona pewieHus no memam pazoend.



1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHHK 3ama4 10 MaTeMaTHYECKOM
dusuxe,

2) EsnokumoB A.A., ITasnoBa A.B., PyouoB C.E. YpaBHeHus: MaTeMaTuueckoil (hU3MKH.
Meroaunueckue yka3aHusl.

Metoa XapakTepUCTUK PEIICHUS YPAaBHEHHM TUIIEPOOIUYECKOTo Tuma. Pemenue 3amaumn
Kommm st omHOMepHOTO BOsTHOBOTO ypaBHeHUs. Dopmyna lanambepa. 73, 74 (1 rnasa 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).

Pemrenne 3amad4 Ha MOJIYNpsSMOW JUIsi OJHOMEPHOTO BOJHOBOIO YypaBHEHMs. Merton
npojosnkennit. Meroa xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemrenne 3amaun Komm anst ypaBHEHHUSI THIIEPOOIMYIECKOTO THIIA B MPOCTPAHCTBE W HA
miockoct. @opmynsl [Tyaccona u Kupxroda. 15, 16 ctp. 18 (2).

Meton ®@ypre pemieHns: KpaeBbIX 3a7ay JJs ypaBHEHMH runepoonndeckoro tuma. 104,
110 (1, rnasa 2), 10,12 ctp. 33 (2).

Paznen 3. Pemienue HavanbHO-KpaeBBIX 3ajad JUIs YpaBHEHUH MapaOOIMYecKoro THUIIA.
Meton ®ypre. Meton @ypbe penieHus HeOAHOPOAHBIX 3aJ1ad JIJIsl YpaBHEHUH MapaObOInIECKOTO
tuna. Pemenue 3agaun Komm uig ypaBHeHus temonposognoctu. @opmyina ITyaccona.

3aoauu 0na pewieHus no memam pazoend.

1) bBynak b.M., Camapckuit A.A., TuxonoB A.H. COopHHK 3a/a4 MO MaTeMaTU4eCKOH
dusuxe,

2) EsmoxkumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHus mateMaTndeckon (QU3HKH.
Meroaunueckue yka3aHusl.

Pemenne HavanbHO-KpaeBBIX 3aJad JUId ypaBHEHHH Mapaboinyeckoro Tuma. Merton
®dypee. 30, 33, 34 (1, rmasa 3), 3-8, 11 ctp. 33 (2).

Meton ®@yphe perieHuss HEOAHOPOAHBIX 3ajad A ypaBHEHUH MapaboIMYecKOro THIIA.
9,17 ctp. 33, 20,24,25 c1p. 34. (2)

Pemenune 3amaun Komm mis ypaBHeHus: TertonpoBogHoctu. @opmyna Ilyaccona. 66,68
(1, rmaBa 3), 1-3 ctp. 24 (2).

MeTton npoo/KeHU pelleHns 3a1a4 Ha noaynpsmoit. 79,80,86 (1, riasa 3), 4,5 ctp. 24

2).

Pa3nen 4. 'apmonnueckue pynkiuu. OCHOBHBIE CBOMCTBA. Perenne KpaeBbIX 3aaa4 s
ypaBHeHus Jlamnaca B npocteiimux obnactax. Meron @ypoe. Metog @ypbe perieHus: KpaeBbIX
3a1ay g ypaBHeHus [lyaccoHa B Kpyre u KojbLe.

3aoauu ona pewtenua no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHHK 3a1a4 10 MaTeMaTHYECKOM
dusuke.

2) EsmoxumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHus mateMaTndeckon QU3HKH.
Meroaunueckue yka3aHusl.

Pemenue kpaeBbIx 3amad 11 ypaBHeHHs Jlammaca B mpoctedmux obmactsax. Merton
®dypre. 14 (a,B,1), 70 (1 rnaBa 4), 28-30 ctp. 34 (2).
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Meton @ypre penieHust KpaeBbIx 3a1ay 1uisl ypaBHeHus [lyaccona B kpyre u komblue. 30,
31, 34 (1 rnasa 4), 31 ctp. 34 (2).

Pa3nen S [IpeoOpaszoBanue Jlamnaca, [IpeobpazoBanue @ypre (IKCOHEHITMATIBHOE). SIN-,
cos-mipeoOpazoBanusi Oypbe Ha MOTYNPSIMOM, KOHEUHBIE TpeoOpa3oBanus Dypee.

3aoauu 0na pewieHus no memam pazoend.

[TaBmoBa A.B., PybuoB C.E., CwmmupHoBa A.B. IlpuMeHeHHe HMHTErpalbHbIX
npeoOpa3oBaHuil K PELICHUIO 3a/1a4 JUIsl YPaBHEHUI B 4aCTHBIX NMPOU3BOAHBIX. MeTtoanyeckue
YKa3aHHUs.

[TpeobpazoBanue Jlamnaca, [Ipeo6pazoBanue ypwe (3kcnoHeHmanmpHoe). 1,2 cTp. 9; 1,5
ctp. 19, 2,6 ctp. 19.

sin-, cos-npeoOpazoBanust Oypbe HA MONYNPSAMON, KOHEUHBIE TpeodpazoBanus Dypre. 7
ctp. 20, 1,2 ctp. 25, 3,4,9,10 cTp. 26.

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHbIN TUTaH HE MPeyCMaTPUBACT J1a00OPATOPHBIX 3aHITHI MO JTUCIUTUIMHE «METOo b
MaTeMaTHYECKOU (DUBUKM.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX pa0doT (POEKTOB)

VueOHBII TUIaH HE MpeIyCMaTpUBAaeT KypCOBBIX pabOT Mo aucuummHe «MeTos
MaTeMaTHYECKOU (DUBUKM.

2.4 IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeyeH s JAJI51 CAMOCTOSATEIbHO padoThI
00y4YaOIIHUXCS 1O TUCHHUILINHE

[TepedeHp yueOHO-METOAMYECCKOTO 00ECTICUEHUS TUCITUTIIIUHBI 110

Ne Bun CPC BBITIOJIHEHUIO CAMOCTOSITEIbHOM paboThl
1 |Iloaroroska K|YpaBHEHHsI MaTeMaTH4eCKON (u3uKu (IEKTPOHHBIA pecype, cpena
TEKYIIEMY MoayasHOTO 00ydeHus http://moodle.kubsu.ru)
KOHTPOJIO
2 |IIpopabotka 1. Anryaun K.K. Meroasr matematudeckoit ¢pm3uku. M.: Jlupexkt-Meaua,
Marepuana 2014. 123 c. [DOnekTpoHHBII  pecypc]. - Pexmm  mocryma:

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

2. Kapuerckuii M.M. Jlekiuu 1o ypaBHCHHSIM MaTEMaTHUYCCKON (QHU3UKU.
CII6.: Jlamp, 2016. 164 c. [DnexTpoHHBIH pecypc]. - Pexum moctyma:
https://e.lanbook.com/book/72982.

3. Omneitruk O.A. Jlekuun 00 ypaBHEHHSAX C YACTHBIMHU MPOU3BOAHBIMU. M.:
W3n-Bo "Jlabopatopus 3Hamumit", 2015. 263 c. [DnexkTpoHHBIH pecypc]. —
Pesxxum moctyma: https://e.lanbook.com/book/70703.

4. Kynpsmmos, C.H. OcHOBHbIE METOJBI PEUICHUS MPAKTHYECKUX 3afady B
Kypce «YpaBHeHus Matemarudeckou ¢usukm» / C.H. Kympsmos, T.H.
Pamguenko. Pocror v//1: U3n-Bo FODY, 2011. 308 ¢. [DnekrponHsIit pecypc]. -
Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=241103

5. Tuxonos A.H., A.A. Camapckuii. YpaBHCHHsSI MaTeMaTHYCCKON (DU3MKH.
M.: Uzn-Bo MI'Y, 2004. 798 c.
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Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0Yy4alOMUXCs W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

JUJis 1L ¢ HApYIICHUSIMU 3PCHUS

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

2.5 CamocTosiTeIbHOE U3yUeHHE PA3/1eJ10B IUCIUIIHHBI

Lenpto caMocTOSATENbHOW pabOTHl SBISETCS YIiyOJleHuWe 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayIUTOPHBIX 3aHATUH, BHIPA0OTKA HAaBBIKOB WHIMBHIyaJIbHON PabOTHI, 3aKpeIieHUEe
HaBBIKOB, C(DOPMUPOBAHHBIX BO BPEMS MPAKTUUYECKUX 3aAHATHUI.

ConepxaHve NPUBEICHHOW OCHOBHOM W JOMOJHHUTEIBHON JIMTEPATYphl MO3BOJSET
OXBaTHTb HIMPOKUN KPYT 33]1a4 U METOJIOB MaTeMaTUYeCKON (PU3UKH.

Paznen 1. IlocranoBka 3amau maTemMaTudeckod ¢Gu3uku. HekoppekTHble 3amauu;
Knaccudukanuss ypaBHEHMH B 4YacTHBIX IPOM3BOAHBIX BTOpOro mopsjaka. KaHoHunueckue
dbopmbl. ComnpsixeHHBIE oniepaTopsl. [1-3, 10, 14-16]

Pa3znen 2. 3agaua ¢ JaHHBIMM Ha XapakTepucTukax (3amaua ['ypca). CymectBoBaHue u
€IMHCTBCHHOCTh PpEIICHUs 3aJaud C JAaHHBIMH Ha XapakTepucTukax; Merox Pumana;
CriennaneHble GYHKIIUU MaTeMaTndeckor ¢pusuku. [1-3, 14-16]

Paznen 3. 3agaun, npuBoAIIKE K ypaBHEHUSAM MapadOIMYecKoro Tumna. JlonoJHuTe bHbIe
YCIIOBHS M NOCTaHOBKAa KpAaeBBbIX 3aJad AJs ypaBHEHUH napabonuueckoro tuma. IIpenenbHble
ciyuau; OyHKIMS UCTOYHMKA [T ypaBHEHU napabonuyeckoro tumna. [1-3, 14-16]

Paznen 4. OcHoBHblE NOHATHA Teopuu noTeHHMana. OCHOBHBIE MOHSTHS TEOPUU
MHTETPaJIbHBIX YPaBHEHUH. [ |

Paznen S. Knaccuueckue uHTerpansueie npeoOpasoBanus (Pypwe, Xankens, MeinHa,
Jlanmaca, KonrtapoBuua — JleGeneBa, Memnepa — ®oka). MuTerpanbubie mpeoOpazoBaHHs
0000meHHbIx pyHkmuit. [9,11, 17, 18]

3. O0pa3oBare/ibHbIE TEXHOJIOTH

B cootBerctBun ¢ TpeboBanusimu OGI'OC B mporpaMma TUCHMILTHHBI MPETyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IpOLIECCe DPA3IUYHBIX OOpa30BaTENbHBIX TEXHOJOIMH: 4YTEHHE
JEeKIMA C HWCHOJb30BAHUEM MYJIBTUMEAMWHBIX TEXHOJOTHMM; METOJ MalblX Tpymm, pa3doop
IIPAKTUYECKUX 3a7ad.

KomnbroTepHble TEXHOJIOTMH MPEIOCTaBIAIOT CPEACTBA PAa3HOIUIAHOBOI'O OTOOpasKEeHHS
aJITOPUTMOB M JIEMOHCTPALMOHHOTO MaTepHaa.

IMonxox pa3dopa KOHKPETHBIX CUTYAIM IIUPOKO UCHOIB3YETCs KaK MPEroaBaTesieM, TaK
n OakalaBpaMHd BO BpeMs JICKIIMA W aHajIW3a pe3yJbTaTOB CAMOCTOSITEIBHOW pabOTBL. ITO
00yCJIOBJICHO T€M, YTO B MPOIECCE MOJIEIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4M, Ui KOTOPBIX
€IMHBIX MOJXOA0B He cylecTByeT. [Ipu ucciieoBaHuK U pEIeHNH KaKI0M KOHKPETHOM 3a1a4n
UMeeTcsl, KaK IMpaBHJIO, HECKOJIBKO METOJOB, a 3T0 TpedyeT pa3dopa M OIECHKH IEJIOH
COBOKYITHOCTH KOHKPETHBIX CUTYaLlUH.
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[Tpu 00ydyeHnH UCIONIB3YIOTCS CeIyIOIIe 00pa30BaTeIbHbIE TEXHOIOTHU:

— TexHonoruss KOMMYHUKATHBHOIO OOy4YeHUS — HampaslieHa Ha (QopMHpoBaHUE
KOMMYHUKATUBHOM KOMIIETEHTHOCTH CTYIEHTOB, KOTOpas sBIsieTCs 6a30BOM, HEOOXOIMMOM AJist
aJanTanyuy K COBPEMEHHBIM YCIOBUSM MEXKYIbTYPHON KOMMYHUKAIIUU.

— Texunomnoruss pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOy4YeHHs — MpEeAroiaraet
OCYIIIECTBJICHUE [103HABATEIbHON NEATEIbHOCTU CTYIEHTOB C YYETOM HMX HHAWBHUIYaIbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOULIPSS MX PEaJM30BHIBATH CBOW TBOPYECKHIA
MOTEHLHA..

— TexHonoruss MoAyiabHOTO O0Oy4YeHHS — TpPEeAyCMaTpUBAET JENCHHE COACpKAHUS
JUCIUIUIMHBL HA JIOCTAaTOYHO ABTOHOMHBIC pa3fielibl (MOAYIH), WHTETPUPOBAHHBIC B OOIIHI
KypC.

— HuadopmarmmonHo-kommyHukanmonasie  texHosoruu  (MKT) -  pacmmpstor pamku
00pa30BaTEeNILHOTO MPOIECCa, MOBBIIMIAS €ro MPAKTUYECKYI0 HAlpaBIEHHOCTh, CIIOCOOCTBYIOT
MHTCHCU(PHUKAIIUN CaMOCTOSITENIbHOM pabOThl ydalUXCsl M TOBBIIMICHUIO [M03HABATEIbHON
AKTUBHOCTH.

— HHTEepHET-TEeXHOJOTHH — TMPEAOCTABISAIOT IIUPOKUE BO3MOXKHOCTH Ui  IIOHUCKA
uHOopMalny, pa3pabOTKU HayUYHBIX TPOEKTOB, BECHUS HAyUYHBIX UCCIIEOBAHUA.

— TexHonoruss MHAUBUAYATH3alUU OOYYEHHS — IOMOTaeT pPealr30BBIBATh JHUYHOCTHO-
OpUEHTUPOBAHHBIM TMOJXOMA, YYHUTHIBAS WHIUBUAYATbHBIE OCOOCHHOCTH U MOTPEeOHOCTH
yUYalxcs.

— IlpoexkTHass TexHOJNOTMS — OpPUEHTUPOBAHA HA MOJCIMPOBAHHE COLMAIBLHOTO
B3aMMOJICHCTBUS ydYalllUXCS C IEJIbI0 pEelIeHHs 3aJadyd, KOTopas OIpenessieTcss B paMKax
npo¢eCcCHOHATBHOMN MOATOTOBKH, BBIACTS Ty WIM HHYIO IPEIMETHYIO 00JIaCTh.

— TexHonorust 0Oy4eHHUS B COTPYIHHUYECTBE — peajlM3yeT HJCI0 B3aWUMHOIO OOy4YEeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a71a4.

— TexHonorust pa3BUTHS KPUTHYECKOT'O MBIIUICHUSI — CIOCOOCTBYET (HhOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIOCOOHON KPUTHYECKHM OTHOCHUTHCA K HH(MOpPMALUU, YMEHHUIO
oTOMpaTh HH()OPMAIIHIO TSl pEIICHUS TOCTABJICHHOH 3a1a4u.

KommiekcHoe Hcronb30BaHHE B y4€OHOM IMPOIIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMA
CTUMYJIMPYIOT JIMYHOCTHYIO, HWHTEUICKTYaIbHYIO aKTUBHOCTh, Pa3BHBAIOT IIO3HABATEIHHBIC
MPOIIECCHI, CIOCOOCTBYIOT (hOPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJDKEH 001amaTh
OyIyluii CrieluaIncT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ce0sl:

— paboTa B MalbIX rpymnmnax (KOMaHze) - COBMECTHAsl ACSITENbHOCTh CTYACHTOB B IpyIIe
0]l PYKOBOJICTBOM JIM/I€pa, HAIlpaBlIeHHAs Ha pelleHue oOmeil 3amaun myTéM TBOPYECKOTO
CIIOKEHHMSI Pe3yIbTaTOB UHIMBUYaJIbHOM paOOThI YWIEHOB KOMaH/bI C JIEJIEHUEM MTOJTHOMOYUHN U
OTBETCTBEHHOCTH;

— aHaju3 KOHKPETHBIX CUTYyallui - aHalu3 PeallbHBIX MPOOJIEMHBIX CUTYaIlUd, NMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH Npo(eCCHOHATBHOW NeATEIbHOCTH, U MOUCK BapHaHTOB
Jy4IIUX PELEHUN;

— pa3BHUTHE KPUTUYECKOTO MBIIIICHUS — 0Opa3oBaTeNbHAS NIEATEIHHOCTh, HAIPABICHHAS
Ha pa3BUTHE y CTYIEHTOB Pa3yMHOT0, Pe(IEKCUBHOTO MBIIIJICHHUS, CIIOCOOHOTO BBIABUHYTH
HOBBIE UJICH U YBUJETH HOBBIE BO3MOKHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJa4 W CUTyalUd UIIMPOKO HCIIONB3YeTCs Kak
npernojaBaTesieM, Tak U CTYJACHTaMH BO BpeMs JIEKIUH, TaOOPATOPHBIX 3aHATHNA W aHAIU3a
pPe3yNbTaTOB CaMOCTOSITEIbHOW paboThl. DTO OOYCIOBIEHO TE€M, YTO MpPH HUCCIEIOBAHUU U
peIIeHNH KaXKJOoW KOHKPETHOW 3a/aud HMMeEeTcs, KaK IPaBHJIO, HECKOJIBKO METOAOB, a 3TO
TpeOyeT pa3zdbopa 1 OLEHKH 1EJI0i COBOKYITHOCTH KOHKPETHBIX CUTYallUH.
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Oobiiee

Bun Hcrnonp3yeMbie HHTEpaKTUBHBIE 00pa30BaTeIbHbIE
Cemectp KOJINYECTBO
3aHATHUA TEXHOJIOTUU
JaCcoB
Crnaiin-nexiuu. OOCYXIeHHEe CI0KHBIX BOIPOCOB. 16
KOJIMYECTBO
No Tema
JacoB
[IpenmMer u 3a1a4n MaTeMaTHUECKON PU3MKe, e
1 MECTO B €CTECTBO3HAHNH. BEIBOT OCHOBHEIX )

ypaBHEHMI MaTeMaTHueckoi ¢usuku. HauanbHbie
Y TPaHUYHBIC YCIOBUS

[TocranoBka 3agau. 3agaua Komu. Teopema
2 | KoBaneBckoil. KOppeKTHOCTh MOCTAaHOBKH 3a/1a4 2
mareMaTrueckoi ¢pusuku. Ilpumep Anamapa

3agaya Ko Jj1s1 BOTHOBOTO YpaBHEHUS.

5 J 3 ®opmyina lanambepa. © 2
®opmynel [Tyaccona u Kupxroda. KoppekrHocTsb
4 | mocta”HOBKH 3aga4yn Koy 1J1s1 BOJIHOBOIO 2
ypaBHEHUS
5 HauanbHo-kpaeBblie 3a1a4u 1J1s1 ypaBHEHUS )
TeronpoBogHoCcTH. [IpuHnnn Makcumyma
6 3anaya Ko 17151 ypaBHEHUS TEIUIONPOBOIHOCTH. )
Teopembl € IMHCTBEHHOCTH, YCTOMYMBOCTH
7 OO6mue cBOMCTBAa TAPMOHUYECKUX (DYHKITH. )
[TpuHIIMN MakCHMyMa JJIsl TAPMOHMYECKUX (DYHKIMH
7 Kpaesbie 3amaun g ypaBHeHui Jlamnaca u )
Ilyaccona. Teopembl €TUHCTBEHHOCTH
Hroro: 16

Lens nekyuu — 0030p METOAOB IMOCTPOSHUS MaTeMaTHUECKUX MOjeNiel Ha OCHOBE
ypaBHEHHH MaTeMaTH4ecKoil  (QU3MKM, 3HAKOMCTBO ¢ mpoOieMaMu U anmapaToMm
MaTeMaTuueckoi (u3uku. Ha JIeKIusiX CTyIeHThI MOTYy4YaroT o0Iee MpeACcTaBlIeHUE O TOIX0Aax
U METOJ[aX MCCIIEIOBaHMs U PEIICHUs 3a/1a4 MaTeMaTH4YeCKON (DU3HKH.

Lens npakmuueckoco 3auamusa — HAyYUTh TPUMEHSATH TEOPETHUUYECKUE 3HAHUS MPHU
PELIEHUH U UCCIIEI0BAaHUH KOHKPETHBIX 3a]1a4.

Tewmbl, 3a1aHus U BOIMPOCHI Ui CAMOCTOSITENILHON paboOThl MPHU3BAHBI CHOPMHUPOBATH
HaBbIKM TIOMCKa HMH(OpPMALUU, YMEHHS CaMOCTOSATENIbHO pPACIIUPSTh U YIIIyONATh 3HAHMS,
MOJTyYEHHBIC B XO/I€ JICKIIMOHHBIX U JIA0OPATOPHBIX 3aHSATHIMA.

[Tonxon pa3dopa KOHKPETHBIX CUTYalMi IIUPOKO HCMOJIB3YETCS KaK MPErno/iaBaTesieM,
TaK ¥ CTYJEHTaMH IIPU MPOBEJACHUN aHAIH3a PE3yIbTaTOB CAMOCTOSITETLHON PaOOTHI.

JInst aun ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMU 370POBbsS IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIIUM C UCIIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

JInst man ¢ HapyIEeHUs MU 3pEHUS:

— B [1€4aTHOM (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyLIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst Tin ¢ HapyIEeHUs MU OITOPHO-JBUTATEIBHOTO aIIapara:

— B I1e4aTHOM (opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIist Uiy ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMU 37I0pPOBbSI MIPEAYCMOTPEHA OpraHu3aius
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4. OneHoyHbIe M MEeTOAUYECKHE MaTepHalJibl

4.1 OuneHouyHble CcpeacTBa [Jsi TeKyllero KOHTPOJISl yCHeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTAlMHU

Y4yeOHasi JEATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydeOHOro Mpoliecca.
[Ipomiecc camocTOATENBbHONW pabdOThl KOHTPOJMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH W
UH/IMBUIYAJIbHBIX KOHCYNnbTanuid. CamocTosiTenbHas paboTa CTYICHTOB MPOBOAUTCSA B (Gopme
U3YYEHHUS OTJENbHBIX TEOPETHUECKUX BOIPOCOB M0 MpeAsiaraeMoil JuTepaType, pelieHus 3aaad
U MOATOTOBKHW MHAWBUAYAJILHOTO 3aJaHU.

@DOoHJ| OLICHOYHBIX CPEICTB AUCLUUILIMHBI COCTOUT U3 CPEACTB TEKYIIEro KOHTPOJS (CM.
IIPUMEpHBIE BapUaHThl MHANBUAYAIBHBIX 3a/1aHUH, 3a]1a4 U BOIIPOCOB, TECTA) U IPOMEKYTOUHOMN
aTTecTauu (3auera ¥ SK3aMeHa).

B Ka4ueCTBEC OLOCHOYHbIX CpCACTB, HCIIOJIb3YCMBIX JJISL TCKYLICTO KOHTPOJIA
yCIIeBAaEMOCTH, MpeJuIaraeTcsi MepevyeHb BOMPOCOB MO paszzesiaM, KOTOpble MpopadbaThIBalOTCS B
MpOIECCE OCBOCHHS Kypca, a Tak)Ke BapUaHThl KOHTPOJBHBIX paboT. JlaHHBIN mMepedeHb
OXBAaTbIBACT BCC OCHOBHBIC Ppa3acCiibl KypcCa, BKJIKOYAsAd 3HAHHA, I0JIy4YacMbI€C BO BpEMHA
CaMOCTOSTEIIbHOU pabOTHI.

O1eHKa ycreBaeMOCTH OCYIIECTBISIETCS 1O pe3yJbTaTaM: KOHTPOJIBHBIX padoT, YCTHOTO
orpoca MpH c/ladye BHIIOJHEHHBIX CAMOCTOSITENIbHBIX 3aJaHUI U/UITU TecTa.

ATTecransi 1Mo y4yeOHOM JUCHMIUIMHE TIPOBOJUTCS B BHUAE 3aueTa M OSK3aMEHa.
DK3aMCHAIMOHHBIA OHMJIET CONEPIKUT J[BA TEOPETHUYECKUX BOmpoca W 3anady. CTyIeHT TOTOBHUT
OTBETHI HA OWJIET B MUCHMEHHON (pOpME B TEUCHHE YCTAaHOBJICHHOTO BpeMeHH. Jlanee sK3amMeH
npoTekaeT B hopMe codece1oBaHusI.

CTpyKTypa OLEHOYHBIX CPeACTB /Il TeKylleil 1 MPOMeKyTOYHOM aTTecTaluu

HanmenoBaHue OIIEHOYHOTO cpeacraa

KonTtponupyemsie pa3aeinbl (TEMBbI)

Ne CITHILTHHEL KOMICTCHITNH Texymmii [TpomexyTodHas
KOHTPOIIb aTTecTaIms
VIOTIK-1.1 (06.016 KP. T 3B (1-6)
A/30.6 31.3)

HOIIK-1.2 (40.001
A/02.5 3n.2) HOIIK-
1.7 (40.001 A/02.5

[TocTanoBka u kIaccupukanms 3a1a4q Tn.2) HOIIK-1.8
MaTeEMAaTHUECKON (PU3UKU (40.001 A/02.5 lp.2
¢ Ta) HOMK-6.1 KP 9B (1-6)
(06.016 A/30.6 3u.3)

HOIIK-6.6 (06.016
A/30.6 V.1) UOIIK-
6.11 (40.001 A/02.5
Jp.2 Tn.)
WOTIK-1.1 (06016 | KP, I[P, T DB (7-13)
A/30.6 31.3) HOIIK-
1.4 (06.016 A/30.6

V.1) HOMK-1.8
2 ypaBHeHI/IH FI/IHGP6OJ'II/I‘I€CKOFO THIIA. (40'001 A/02.5 IIP«Z

OCHOBHBIC 3372491 U METOJIbI UX PEIICHUS Tx) HOTIK-6.6 KP, I1/]P OB (8-10)

(40.001 A/02.5 V.3)

HOIIK-6.11 (40.001
A/02.5 p.2 Tx.)

UOIIK-1.1 (06016 |  KP, IIIP, T OB (14-18)
A/30.6 3.3 NOTIK-

ypaBHeHI/IH r[apa6 OJIMYCCKOTO THIIA.
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HanmenoBanue OLICHOYHOI'0 CPCACTBA

KonTtponupyemsie pa3aeinnl (TeMbI)

o v
Ne TMACUUTUTUHBI KOMIICTCHIHH Texymmit ITpomexxyTouHas

KOHTPOJIb aTTCCTal A

OcHoBHBIE 3amaun u  wmeroapl mx| 1.4(06.016 A/30.6
VY.1) HOIIK-1.8
pelICHuSI.

(40.001 A/02.5 Ip.2
Tn) HOTIK-6.6 KP, IIIP, T DB (14-16)
(40.001 A/02.5¥.3)
HOIIK-6.11 (40.001

A/02.5 JIp.2 T
HOIIK-1.1 (06.016 KP, T EY) (19_22)
A/30.6 31.3) HOIIK-

1.4 (06.016 A/30.6

V.1) HOTIK-1.8
4 ypaBHeHI/IH SIINIUIITUYCCKOT O THUIIA. (40'001 A/02.5 IIP«Z

OcHoBHbIe 3ana4n. Teopust moTeHIMaNa Tx) HOTIK-6.6 KP, T 3B (22)

(40.001 A/02.5Y.3)
HMOIIK-6.11 (40.001
A/02.5 Ip.2 Tx.)
HMOIMNK-1.1 (06.016 IIP 9B (23-25)
A/30.6 3n.3) MOTIK-
1.8 (40.001 A/02.5
5 HpI/IMeHeHI/Ie HUHTCTPpAJIbHBIX Jp.2 Tn) AOIIK-6.1

npeoOpa3oBaHUil K peleHnto 3anad| (06.016 A/30.6 3u.3)
MaTeMaTHYeCKON QU3UKH HOTIK-6.6 (40.001 gad Sl
A/02.5V.3) HOTIK-

6.11 (40.001 A/02.5

Jip.2 Ta.)

CooTBeTcTBHE KOMIIETEHIMH, (POPMUPYeMbIX IPH U3YYeHHUH TMCUMIJIMHbI, H BU/10B

3aHATHH
IIepedyenn .
KOMIIETCHIUHI Brael sanaTui DOopMBbI KOHTPOJIS
JL IIp. | KCP | CPC
+ + + + |- Ompoc mno pesynbTaTaM CaMOCTOSTEIbHOMN
paboThl
OIIK-1, — 3anmTa MHIUBUAYaJIbHOTO 3aJaHus;
OIIK-6 — KonTponbsHas paborta;
— Tecr;
— 3auer;
— OK3aMeH

IToka3aTesu, KpUTEPUHU M MIKAJIA OLEHKHA C(POPMUPOBAHHBIX KOMIIETEH U

CooTBeTcTBHE YPOBHEH OCBOEHHS KOMIIETCHIIUY IIJIAHUPYEMBIM Pe3yJIbTaTaM
Kox n 00y4YeHHUs M KPUTEPUSIM UX OLICHUBAHUS
HalMEHOBAaHHE MTOPOTOBBIN | 0a30BbIi | MIPOABUHYTHIN
KOMIIETCHIIUU OneHka
Y IOBIETBOPUTEIILHO | Xopomo | OT1nnyHO

OIIK1 CriocoGen npuMeHATH pyHAaAMEHTATbHbIE 3HAHAS, MOIyYeHHbIE B 00/1ACTH MATEMATHIECKHX H
(1/1M) eCTeCTBEHHBIX HAYK, H HCIOJIb30BATH HX B MPO(ecCHOHATbHOI 1eATeIbHOCTH

3nare: HUOIIK-1.183yame: cnenmbuky 3amau3uams. cOeUUPUKY 3amau3Hams: CHCMUDUKY 3a1a4
(06.016 'A/30.6 3H3)lpeiaeMpIx ¢ MOMOLIBIOPEIIAGMBIX € IOMOLIBIOPEMIAEMBIX € TOMOLIBIO
Crioco0eH  IpPUMEHSTDH . . o
pynaventanoume  YPABHCHHMI B UACTHBIX|YDaBHCHWH B YaCTHBIXDAaBHCHMA B 4aCTHBIX
3HaHus, noJyuennbie B [IPOU3BOIHBIX; [POU3BO/THBIX; POU3BO/THBIX;

obmactu marema- | MCTObI PEUICHUSA JIN-|MCTOAbI PEUICHUSA JIN-|MCTOJIbI peHICHUA JIn-
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CooTtBeTCcTBHE ypOBHCf/i OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

Kog u 00y4YeHUs ¥ KpUTEPUSIM UX OIICHUBAHUS
HanMEHOBaHHE IIOPOTOBBIN 0a30BBIH | MIPOJABUHYTHIN
KOMIIETCHIIUU OueHka
Y 10BAETBOPUTEIBHO Xopoio OTnudHo
THYECKMX M (W) HEeWHBIX  ypaBHEHHHM  B|HEWHBIX  ypaBHEHWII  B|HEHHBIX  ypaBHEHHMH B

€CTCCTBCHHBIX HAYK, U
HCIIOJIB30BaTh HUX IIPU

aHaJINW3e  NPEIMETHOM
obnactu

HOIIK-1.2 (40.001
A/02.5 31.2)

OteuecTBEHHBII u
MEXKyHAPOIHBIN OIBIT
B oOnacth MaTema-
THYECKUX U (MJIH)
€CTECTBCHHBIX HAyK, U
HCIOJB30BaTh  HMX
npo¢eCCHOHATEHON
JIEATEILHOCTH

Ymemu: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcrnons3oBath cymect-
BYIOIIME THIIOBBIE pe-
MICHUS U MAa0JIOHBI IPU
aHanmse BXOJIHBIX
JTAaHHBIX

Brademy: HOIK-1.7
(40.001 A/02.5 Tn.2)
[IpoBenenne  HabmrO-
JIIEHUH M U3MEpEHHH,
COCTaBJICHUE MX OIHCa-
HUH W (OPMYIHPOBKA
BBIBOJIOB

HOIIK-1.8 (40.001
A/025 Op2  Tn)
JlesTenbHOCTD, Hampas-
JIeHHasT Ha peIIcHHe
3aja4  aHAJIMTHYECKOTO
Xapakrepa, Hpearona-
ralommx  BBIOOp U
MHOroo0pasue  axry-
ITBHBIX CIIOCOOOB pe-
meHus 3agad, ¢ Hc-
ToJb30BaHueM  (yHIa-
MEHTQJIBHBIX  3HAHUIA,
HOJIY4YeHHBIX B 00JaCTH
MaTeMaTH4eCKUX u
(mn) €CTECTBCHHBIX
HayK

B
IIPUKJIATHBIX

YAaCTHBIX MIPOU3BOIHBIX;
Ymemn: dopmynupoBaTh u
[PE3YJIBTaThI pelieHus
Bajad; HCIIONIB30BaTh
DIIEKTPOHHBIC TeMaTu-
MECKHE pecypcehl 110
M3y4aeMOU JTUCITUTUTIHE
Bnaoemy: HaBBIKAMH
HCIIONIB30BAHUS  ITAKETOB
porpamMm
IS peleHus 3a71a4
MaTeMaTHYeCKOH (pr3uKu

Obyuarowuiicst nokasvleaem
HE JIOCTATOYHBIA ypPOBCHB
3HAHHUH y4eOHOTO u
JIEKIIMOHHOTO MaTepHaa,
HE B TIOJIHOM O00BEME
BIIAZICET  TPAKTUICCKUMU
HaBBIKAMH

B otBeTe Bcerga
MIPUCYTCTBYET JIOTHKa,
ApPTYMEHTHI TPUBJIECKAIOTCS
HEIOCTATOYHO BECKHE.
3Haer Ha3HAYCHHE
MPUKIATHBIX ITaKeTOB, HE
WCTIONIB3YET UX.

HC

YaCTHBIX MPOU3BOJHBIX;
Ymemn: dhopmymupoBaTh U
[PE3YJIBTaThI petreHus
Bagad; WCTIONTb30BaTh
AIIEKTPOHHBIC TEeMaTu-
HecKHe  pecypchl Ui
YOIyONeHUsT  3HAHWHA 10
M3y4aeMOU TUCUIUIIIINHE
Braoems: HaBBIKAMHU
WCTIOJIb30BaHUS  ITaKETOB
MPUKIAHBIX ~ MPOrpamMM
TUTS pemeHus 3amad
MaTeMaTHIECKOH (HhM3UKH

Obyuarowuiicst nokazvléaem
JIOCTATOYHBIN YpOBEHb
nmpo(hecCHOHANBHBIX  3Ha-
HUH, HO JOIYyCKaeT HEKO-
TOpPBIC HETOYHOCTH M TIOT-
pemmHOCTH. OTBET TIOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  WCHOJB3YIOTCS
(u3udecKkue TEpPMUHBI, HO
B OTBETC TPUCYTCTBYIOT
HE3HAYUTEIHHBIEC OIITHUOKH.
Bomnpocsr, 3aJlaBaeMbIC
MperoaaBareaeM, HE BbI-
3BIBAIOT  CYIIECTBEHHBIX
3aTPYIHECHUI

YaCTHBIX MTPOU3BOJIHBIX;
Ymems: dopmymupoBaTh U
pe3yJIbTaThI peleHus
Bajad; HCIIONh30BaTh
AIICKTPOHHBIC TeMaTu-
HYeCKHe  pecypchl IS
yOIyOJIeHUsT  3HAHWW 10
M3y4aeMOU TUCIUTIIINHE
Brademw: HaBBIKAMHU
UCTIOJIb30BAHUSL  TAKETOB
NPUKIAIHBIX ~ [POrpamMM
JUISt pelieHust 3a1a4
MaTeMaTHYCCKON (PH3MKH

Obyuarowuiicss nokaszvieaem
CUCTEMATU3UPOBAHHEIE,
rybokre W TIOJNHBIC
3HaHUsI 10 BCEM pasjeam
JUCHHUIUTAHBI, & TaKXe M0
OCHOBHBIM BOIIPOCaM,
BBIXOJSIIIIAM 32 TIPECIIBI
yaeOHOM MIPOTPaMMEI,
Oe3yrnpedHoe BIIQJICHUE
UHCTPYMEHTapUeM
yaeOHOH MUCIUIUINHEI,
yMeHue ero 3(QeKTHBHO
HCTIONIb30BaTh B
MOCTAHOBKE W PEIICHUH
3a1ay

OIIK6 Cnioco0eH aHAIM3MPOBATH U Pa3padaThIBATh OPraHM3ANUOHHO-TEXHUYECKHe 1
IKOHOMMYeCKHe NPoLecchl ¢ IPMMEHeHNeM METOI0B CHCTEMHOI0 aHAIN3a H MaTeMaTH4YeCKOI 0
MOJAeJTHPOBAHNS

3namo: HNOIIK-6.1
(06.016 A/30.6 3m.3)
Henu u 3a71au

MPOBOJMMBIX  HCClIe-
JIOBaHHH U pa3paboToK,
METO/IbI MaTeMarH-
YECKOTo MOJIEIINPO-
BaHHs Ui pELICHHS
3a/1a4 B obnacTu
npodeccHoHaNbHOI
JeATCIBHOCTH

HOIIK-6.3
A/02.5 Y.3)

Ymems:
(40.001

3uams.: OCHOBHBIE IIOHS-
TSI, KATETOPUH, TIPUHITHITHL
U  TEOpPEMBl  COOTBETCT-
BYIOIIIUX PAa3/CiOB  ypaB-
HEHUH MaTeMaTHIECKOM
¢bm3uKy;

Ymemw: umcnonn3oBate Ma-
TEeMaTHYeCKhe METOAbl U
KOMIIBIOTEPHBIC TEXHOJIOTUU
IS PEeIIeHUs CTaHIapTHBIX
Bajlay MaTeMaTH4eCKOH (u-
BUKH.

3uamv: OCHOBHBIE TIOHS-
THSI, KaTerOpHH, MpPHUH-
IIUITBl I TEOPEMBI COOTBET-
CTBYIOLIUX pazzenos
ypaBHEHUI MaTeMaTH-
yeckod (PU3MKH U CBA3U
MEK1y HUMU;

Ymemw: BoIOpath W wHcC-
MOJIb30BaTh  MaTeMaTH4eC-
KHE METOIbI U KOMITBIOTEp-
Hble TEXHOJIOTUH JJIsI perie-

HUA CTaHOAPTHBIX 3aaad

3uamp: OCHOBHBIC ITOHS-
THUS, KATETOPUH, IIPUHITHITHI
U TEOpEMBI  COOTBETCT-
BYIOIIIMX PAa3/IelOB  ypaB-
HECHUH MaTEeMaTHYECKOI
(U3MKE U CBSI3M  MEXKIY|
HHUMU;

Ymemsw: BbIOpath u wHC-
MOJIL30BaTh ~MaTeMaTH4ec-
KHE METOJIbl U KOMIIBIOTEP-
HBIC TEXHOJIOTHH ISl Petiie-
HHS  3aJad  MaTEMaTH-
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CooTtBeTCcTBHE ypOBHCf/i OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

Kog u 00y4YeHUs ¥ KpUTEPUSIM UX OIICHUBAHUS
HanMEHOBaHHE IIOPOTOBBIN 0a30BBIH | MIPOJABUHYTHIN
KOMIICTCHIIUN Ornenka
Y 10BAETBOPUTEIBHO Xopoio OTnudHo

lpumenars  Meronbl| Bradems: METONAMH pe-|MaTeMaTHyeckoil (u3uku,|ueckoi (GU3MKH, B TOM
TNIPOBCACHIL  SKCNCPU- | rireHpst cTAaHAAPTHBIX 3a7a9|000CHOBATh  IOJIYICHHBIC | 9MCIIC HECTAaHAAPTHBIX U
MCHTOB,  MATEMATH™ | \ia reMaTHUECKOW  (PUBHKH, | pE3YIBTATHL. TOBBIIEHHON  CJIOKHOCTH,
HeCROE MOACTHPORAMHS | ) ami3a ypaBHeHUI | Bradems: wMeTomamui pe-|000CHOBaTh W HMHTEp-

Ul pellleHus 3a1ad B
obmactn  mpodeccro-
HaJIbHOM JIeITEIHbHOCTH

Bnaoems: MOIIK-6.11
(40.001 A/02.5 Hp.2
Tn.) JleaTenbHOCT®,
HalpaBJIeHHAs Ha pe-
[IeHue 3a/1ad aHaJIUTHU-
YECKOTo XapakTepa,
MIPEANONATAIONNX  BBI-
6op u MHOrooOpasue
aKTYyaJIbHBIX CIIOCOOOB
pelieHus  3ajad  Ha
OCHOBE METOJIOB Mare-
MaTHYECKOTO  MOJENH-
poBaHU

MaTeMaTHIeCKON (HYU3UKH.

Obyuarowuiicst nokazvléaem
HE JOCTaTOYHBI YPOBEHB
3HaHUHN y4eOHOTO u
JIEKIIMOHHOTO ~MaTepHaa,
HE B TIOJIHOM OOBeMe
BIIQZICET TPAKTHYCCKUMU
HaBBIKaMH, YYBCTBYET
ce0s1 HeyBEepeHHO TIpH aHa-
nmse ypaBHEHUI
MaTeMaTHYECKOW (DU3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TPUBJICKAIOTCS
HEJIOCTAaTOYHO Beckue. Ha
MOCTABJICHHBIE  BOTPOCHI
3aTPyIQHICTCS C OTBETaMH,
MOKA3bIBACT HEIOCTATOYHO
IyOOKHWE 3HAHUS.

MIEHUS CTAaHAAPTHBIX 33134
MaTeMaTHYECKOH (DU3HKH,
B TOM YHCIIC ITOBBIIICHHON
CJIIOKHOCTH, aHaJIN3a ypaB-
HCHMH  MaTeMaTHYeCKOM
busukn.

Obyyarowuiicss noxasvléaem
JIOCTATOYHBIN YpOBEHb
mpo(h)eCCHOHABHBIX  3HA-
HUH, HO JOIYyCKaeT HEKO-
TOpBbIE HETOYHOCTH M TIOT-
permrHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  HMCIIONB3YIOTCS
MpeIMEeTHBIE TEPMHUHBI, HO
B OTBETE TPUCYTCTBYIOT
HE3HAYUTEIHHBIEC OIITUOKHU.
Bomnpocks, 3aJlaBaeMbIC
MperoaaBaTeieM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyJHEHUH.

MPETHUPOBATH TOJYUYCHHBIC
pe3yIbTaTHI.

Braoemv: weromamu pe-
HICHUS  3aJa4  Marema-
TUYCCKOW (U3UKH, B TOM
Yyclie HECTaHJAPTHBIX H
HOBBIIICHHOW ~CJI0KHOCTH,
aHalM3a W WHTEPIPETaIH
ypaBHEHUI

MaTeMaTHYCCKOM (DU3MKH.

Obyuarowuticss. NOKA3vleaem
HE TOJIEKO BBICOKHIA
YPOBEHb  TEOPETHYECKUX
BHAHUW 10 JUCIUILTUHE,
CBOOOTHO OTIEPHUPYET,
MOHATUSAMH, KaTETOPHUIMH,
MPUHLUIIAMH U TEOpPEMaMH
YpaBHCHUI MaTeMaTHYECKON
(U3UKK, HO M  yMEeT
AHAIM3UPOBATH  CIIOYKHBIC
Bajgadyd  MaTeMaTU4YeCKOM
(hu3uMKyM, YBA3BIBATH 3HA-
HUS, TTOJTyYeHHBIE TIPU U3Y-
UCHUH Pa3IHYHBIX JHUCIUII-
mua.  OTBEeT  TOCTpOeH
MOTUYHO, MaTepuan Hu3Ja-
raeTcsl 4eTKO, SCHO, apry-

MEHTHUPOBAHO,  T'PAMOTHO
WCTIONB3YIOTCSI  TEPMUHBI
MaTeMaTUYeCKOW (DU3UKH.
Ha  Bompochkl  OTBedaer

YBEPCHHO, IO CYIICCTBY.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepUAJIbl, He00X0ANMMBbIE IJIl OLlEHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEPHU3YIOLIHM e ITAMbI
¢GopMupoBaHNs KOMIIETEHUMI B Mpollecce 0CBOEHHUs 00Pa30BaTeJIbHON MPOrpaMMBbl

IIpuMepbl BADHAHTOB NMPOBEPSeMbIX CAMOCTOATEIbHbBIX 3aJaHUM

Bapuanrt 1
1.

3apanue 1

ITocraBuTh KpaeByro 3a1a4y:

Vrpyruii cTepiKeHb MEePEMEHHOTO CeueHHs (X), KOHIIBI KOTOPOTO YIPYTo 3aKpPEIUICHbI
(ko dumment ympyroro 3akperuieHus k), COBEpIIaeT CBOOOJTHBIC Mallbie MPOAOIHHBIC
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KOJICGaHI/IH, BbI3BAHHBIC HCKOTOPHIM HAYAJIbHBIM BO3MYIICHHUCM. IImoTHOCTE Macchl paBHa P (x),

MOLynb ynpyroctd — £ (x).

2. llpuBecTu K KAHOHUYECKOMY BUY YPaBHEHUS:

2 2
a) a—z—xa—zl:O,)KO;
ox oy

4 n n ! r__
6) U + AUy, +4uj, +3u +6u), = 0.

Bapuanr 2
1. TloctaBuTh KpaeBylo 3aauy:

Bokopas mosepxHocTh crepikns 0 < x </ remnomsonuposana. HauanbHas Temmneparypa
CTCpXKHS HYyJEBas, OOUH KOHEI IOAJNEP)KMBACTCA IIPU HYJIEBOM TeMIeEparype, a Ipyrou
Temon3zonuposan M ¢ Momenta ! =0 jeiicTByer pacnpesieieHHBI BHYTPEHHMI HCTOYHHK
TEITa MOIIIHOCTH ¢(X).

2. IlpuBecTd K KAHOHUYECKOMY BUAY YPABHEHUS:
o’u  Ou
a) F_X_ZZ O,X>O;
X

0 — =
) u,, +2u,, +5u, + Zux +2u, =0.

Bapuant 3
1. TloctaBuTh KpaeBylo 3aaauy:

bokoBas MOBEPXHOCTh CTEpPKHA TEIUIOM30JIMPOBAHA, A HAa KOHLAX MPOMCXOJUT
KOHBEKTHBHBII TEIUIOOOMEH CO cpeJamM, TemIeparypa KOTOpbIX u1 W u2. HauvanbHas
TeMIIepaTypa CTep>KHs HyJeBas

2. llpuBecTu K KAHOHUYECKOMY BUlY YPaBHEHUS:

2 2 2
2—abj+2xy—au+y261j=0.
ox O0x0y oy

a) X
6) St —Suy, —2uy, +3u; +u', =0.
3ananue 2

Bapuanrt 1
Haiitu pemenue 3anaun Komu:

P - . o
ayu,—u,—12u, =0, ‘x‘<oo, y>0; ul =€, u,|_,=0.

, 1
|

; —

" o___.n :
0) U, =u,, +xsint, t>0, 0= 341

x|< 0; u|[=0 =3e™", u

PemmmTh cMemmaHHbIe 3aJa4du:

ayur=9", x>0,t>0, u(x,0)=x, u/(x,0)=x, u(0,¢)=1",

6) 4u, =u. +6xt, x>0,1>0, u(x,O)zcosx, u,'(x,O)zO, u;(O,t)zsint

Bapuanr 2
Haiitn pemenue 3agaun Komm
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a) u, —4u,, +3u, =0, |x| <oo, >0, ul_,=0, u,|_,=sinx.

6) u, =9u_ +x>+1>, t>0,

x| <oo; u|y=xsiny, u, | = cos2x.

PemmmTh cMemmaHHbIC 3aJa4du:

"

a) Uy =uy, x>0,1>0 u(x,0)=sinx, wu,(x,0)=1, u, (0,)=cost

6) u! =9%u" +e ", x>0, >0, u(x,0)=1+x, u/(x,0)=1-cosx, u(0,t)=cost

Bapuanr 3
Haiitu pemenue 3agaun Komm

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

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

Pemutes cMmenrannbie 3aJa4u:

a) up =9ul, x>0, >0 u(x,0)=x, u/(x,0)=3x,u'(0,1)=9¢
6) 25ul =u" +e ", x>0, t>0_ u(x,0)=x, u/(x,0)=sinx, u(0,t)=sint

3amanue 3

BapuanTt 1
Pemmts cmenianabie 3aa4uu.

a) Uy =36u,,,1>00<x<1 u(0,7)=0, u(l,t)=0 , u(x,0)=5sin zx0, u,(x,0)=0

6) U, =ty +u+x1(2—1)1>00<x<7 u (0,0)=1%, u,(7,1)=1>,u(x,0)= cos 2x.

Bapuanr 2
Pemnts cMmenansele 3agauu:

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

XX’

u(x,O)z cos %Zx, u,(x,0) = cos %x.

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

Bapuanr 3
Pemnth cMenansble 3agauu:

a) Uy =4u, +1,6>00<x <l u (0,0)=0, u,(,t)=1t,u(x,0)=0, u,(x,0) = 0.
6) U = U +2u,t>0,0<x <l u(0,6)=0, u(l,1)=0,u(x,0)=1.
IIpumepHbie GOPpMYJINMPOBKH HHAUBUAYAJIbHBIX 3a1aHU I

1. Bocrnonb3oBaTbCsi CpeAcTBAMU MaTEMAaTHUYECKUX [AKETOB [UIsl pEHIeHUs 3a7adu
BU3YaJIM3alH Pe3yJIbTaTOB
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Hunuaap paguyca R Harper A0 TeMreparypsl 1, U OXJIaXKIA€TCs ¢ IMOBEPXHOCTH TAKUM

o0Opa3oMm, 4YTO ee TeMIlepaTypa, HauuHass ¢ MOMeHTa f =0, moanepKuBaeTCsi MOCTOSHHON U
paBHOM Hymo. HalTu 3akoH pachpeneciieHHs TeMIeparypsl, CUYUTas, 4TO PpACIPEIEICHUE
TEMIIEPATYPHI BO BCEX IONEPEUYHBIX CEUECHUAX OJUHAKOBO.

2. Bocnonn3oBarbhcs CpeaACTBAaMU MATCMATHYCCKUX MAKCTOB JId PpPCIICHUA 3ada4u U

BH3YaIM3alH Pe3yJIbTaTOB

Haiitu Temnepatypy Kpyrioro 6€CKOHEYHOTO IWIMHIPA paguyca a IPpU YCIOBUH, YTO Ha
€ro IMOBEPXHOCTH MOJAECPKUBAECTCS TEMIEPATYPYy, paBHas HYJ0, a HadalbHas TeMIlepaTypa

2
~U,|1-=

paBsHa u|_
a

0

IIprMepbl TeCTOBBIX 32aHUI JJISI KOHTPOJISI 3HAHU I

1. Yka3aTb XapakTepUCTUKH ypaBHEHUS

2 _ .3
Xu, +yu, =u.

1) dx _dy_du o gyde_dv_du

N 3 -2

X Yy u u Yy x
dx d

) dx _ _dy_du 4y X _D_ 4,
x’ y ou’ X oy

YpaBHEHHME K KAHOHUYECKOMY BUAY
u, +4u,, +3u, =0.

2. YKka3aTh 3aMEHY IEPEMEHHBIX, IIPUBOSAIILYIO

é=y-x, n=y-3x
2)é=y+x, n=y-3x
3 E=y+x, n=y+3x

4) =y-x, n=y+3x

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

3. Yka3aTb KAHOHMUYECKYIO (hOpMy ypaBHEHHUS

Du, =0

n

3) u, =0

Du,=0 Hu,+u,=0

4. Vka3aTh TUIl y yPaBHEHUSA U + 4uxy +5u,, = 0.

1) MNunepOonuaeckuit
2) DNIMNTUYeCKUit
3) CmenanHbIi

4) TTapabonuueckuit

5. BonHOBOE ypaBHEHHE OTHOCUTCS

1) K nIMNTHYECKOMY TUITY
2) x napaboNInYecKOMy TUITY
3) K runepOOINIECKOMY THITY

4) K cMEIaHHOMY THITY

6. Kakoil myHKT onpeensieT NepByro KpaeByro

D uy=a’u,, ux0)=gp(x) u(x.0)=y(x)
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3aJ1a4y AJIs OJJHOMEPHOTO BOJHOBOT'O YpaBHEHHUS?

u(O,t)zyl(t), u(lat)zfuz(t)
2) uy =a’u, u(x0)=0lx), u(x0)=y(x)
“(Oat):,ul(t)a “(Zat):,uz(t)

3 u, =a’u,, u(x,0)=e(x), u,(x0)=y(x)

7. Kaxkoli MyHKT OIpeeseT KIacCUIECKYI0 3a1auy
Kommm st runepOonndeckoro ypaBHeHUS?

8. Meton @ypbe npeacTapisieT coooin

1) MeTo XapaKTepuCTHUK
2) METOJ NOTEHIIHAJIOB
3) MeTon pa3zeneHus IepEMEHHBIX

4) meton dhopmyn ['puna

9. Onpenenenne CBEpTKH ABYX GYHKUMHU [ U g, IpU
f(©=0,1<0,
g(1)=0,1<0.

D frg= ] 1(e) gl o)
2) f*g=jf(t)-g(t—r)dr
3) frg=[ f(e) gle—c)dr

8 frg=[ () gle)de

10. Pemenune xnaccuueckoi 3amaun Komm misa
HEOTHOPOJHOT0 BOJTHOBOI'O YPaBHEHUS
Uy = azuxx + f(x,1), u(x,0)=0,

Uy (x,O) =0 ycroiuuso.

1) Bcerna

2) mpu onpeenEHHbBIX CBOMCTBAaX
napamerpa a

3) ipu onpeIeIEHHBIX CBOMCTBAX MPaBOit
4acTH f(x,t)
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4) HUKOI/1a HE YCTOMUYNBO

OTBeThI

~ I BB R
—_
~

IIpumepHoe conep:kaHue KOHTPOJBbHBIX PadoT

1. KorrponsHas Nel (IIpuBenenne k KAHOHUYECKOMY U MPOCTEHIIEMY BUIY YPaBHEHUH C
ABYMS HC3aBUCHUMbBIMU HepeMeHHBIMI/I).

EBnoxumoB A.A., IlaBnoBa A.B., Pybuos C.E. YpaBHeHUsI mMaremMaTH4ecKod (PU3HKH.
Meroaunueckue yka3aHusl.

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

2. Kontpoasnas Ne2 (Merox @ypbe pelieHus: CMEIIaHHBIX B KPAeBBIX 3a]1a4).

EBnoxumoB A.A., IlaBnoBa A.B., PybuoB C.E. VYpaBHeHuss maremMaTHuecKol (QHU3HKH.
Meroaunueckue yka3aHusl.

NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.

[IpumepHbIe 3a1a41 KOHTPOIBHOM paboThl Nel

Bapuanr 1
1. IlpuBecTy K KAHOHMYECKOMY BUY YPABHEHHUS:
0’u 0’u ou ou ou
a) —5 X< =0. x<0 6) x° >+ 6xy —7y2—2=0.
Ox oy Ox Ox0y oy

2. IlpuBecTH k mpocTeiliieMy BUy YpaBHEHHE:
Uy +4ul, +4ul +3u +6ul, =0.

Bapwuanr 2
1. IlpuBecTy K KAHOHMYECKOMY BUY YPABHEHHUS:
o’u  du o%u o’'u  0’u 10du
a)—z—x—2=0. x>0 0) x—2+24/xy tyY_ St =
ox y Ox Ox0y 2 Oy

2. llpuBectu k mpocTeHieMy BUIY YpaBHCHHE:
14 14 14 L ’ r
Uy +2uy, +5u), +5u, +2u, =0.



Bapwuanr 3
1. TlpuBecTu K KAHOHUYECKOMY BHIY YPaBHEHHUS:
o0’u o0’u o’u 02 02 0
2 2 u u u
a) X 52Xy Ty =0 6) X' ———y———2-—+u=0. <0
ox Ox0y oy o oy ox

2. IlpuBectu k mpocTeHieMy BUIY YpaBHCHHE:
14 14 14 ! r
3uy, —Suy, —2u,, +3u +u, =0.

XX

Bapuanr 4
1. IlpuBecTu K KAHOHUYECKOMY BUIY YPaBHEHUS:
Ou u ,Ou ,0u 0%u 0%u 0’u
a) y’ ~tx—+4—+2——u=0.x<0 6 y2—2 +6xy +9x? > =0.
ox y oy  Ox Ox Ox0y oy
2. IlpuBecTu k mpocteiliieMy BUy YpaBHEHHE:
uy, +4uy, +5ul +ul —u +4u=0.
"""""""""""""""""""""""""""""""""""" Bapwawrs
1. TlpuBecTu K KAHOHUYECKOMY BHIY YPaBHEHHUS:
2 2
o'u 0Ou
a) x—z——2=0.x<0 0)
ox~ Oy
o%u o%u o'u 1 ou
-y x| =y [ =0,
ox oxdy  ay® 2\Wx oy
2. IlpuBecTu k mpocteiliieMy BUy YpaBHEHHE:
2uy, —Tuy, +6ul, +3u; +5u=0.
_______________________________________________ Bapuant 6
1. IlpuBecTu K KAHOHUYECKOMY BUIY YPaBHEHUS:
o*u  0%u 0%u 0%u o*u . ou
a) x————=0.x>0 6) — — 2X +x2—-2—=0

o2 OxOy oy’ oy

2. IlpuBecTu k mpocTeiliieMy BUy ypaBHEHHE:
Uy, —6ul +25u] +4u +8u’ =0.

Bapuant 7
1. TlpuBecTu K KAHOHUYECKOMY BHIY YPaBHEHHUS:
, 0%u o%u , 0%u *u  d'u
a) y© — —2xy +x°—=0. 6 y_—+x——=0.x0>0
Ox Ox0y oy Ox oy

2. IlpuBecTH K mpocteiliieMy BUy YpaBHEHHE:
14 14 14 r
Uy —2u,, —3uy, +u, =0.

Bapmuanr 8
1. TlpuBecTu kK KAHOHHYECKOMY BHIy YPaBHCHUS:
0’u  0u o%u o%u o%u
a) — +y—5 =0.5>0 6) y>—+6xy +5x°—=0
ox oy X X0y oy
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2. IlpuBectu k mpocTeHieMy BUIY YpaBHCHHE:
Uy +2ul, +ul +3ul —5u;, +4u=0.

Bapuanr 9
1. IlpuBecTH K KAHOHHYECKOMY BHIY YPABHCHUS:
o*u  %u o’u o'u ou
a) 2+y—2=0.y<0 6) 2+x2 ~+2x—=0
Ox oy ox oy ox

2. llpuBectu k mpocTeHieMy BUIY YpaBHCHHE:
14 4 4 ! r
duy, —4uy, +u,, +6u, +5u, =0.

Bapwuant 10
1. TlpuBecTH K KAHOHHYECKOMY BHIYy YPaBHCHUS:
o’u o’u o'u ou o'u  Ou
a) — —2y +y'—-2—=0. 6) X — +y— =0.x<0,y<0
ox Ox0y oy ox ox oy

2. IlpuBecTu k mpocTeiliieMy BUy YpaBHEHHE:
14 14 14 ! ! _
Uy +3uy, +2u;, +3u, —3u, —u=0,

Bapuanr 11
1. TlpuBecTH K KAHOHHYCCKOMY BUIY YPAaBHCHHS:
o*u 0*u you 1 ou
) Xy— + 5+ —————=0.20,<0 6)
ox~ oy- 20x 2yoy

, 0’u 4 0’u ,0u

2. IlpuBecTu k mpocTeiliieMy BUy YpaBHEHHE:
uy, —2uy, +u,, +9u, +9u;, —9u=0.

Bapuant 12
1. TlpuBecTu K KAHOHHYECKOMY BHIY YPaBHEHHUS:
o’u Ou xou 1 ou
Q) —— Xy ———— =0. x<0, y<0 0)
ox oy~ 20y 2x0ox

,. 0’u . 0u Ou ou
e’ — —2e t S+t =
ox ox0y 0Oy~ Ox

0.

2. IlpuBectu k mpocTeHieMy BUIY YpaBHCHHE:
uy, +4ul +3ul +5u; +ul, +4u=0.

[IpumepHsbIe 331241 KOHTPONBbHOU paboThl Ne2

Bapwuanr 1
Pemute cMenianHbIe 3a/1a49u:

ayu, =36u_,t>00<x<1,u0,)=0, u(l,r)=0, u(x,0)=5sin 0, u,(x,0)=0.

xx’

oyu, =u, +u+xt(2—1)t>00<x<m, u(0,6)=1> u,(r.t)=1*u(x,0)=cos2x.
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Bapwuanr 2
Pemute cMenianHbIe 3a/1a49u:

ayu, =16u_ t> 0,0<x<1’ u (0,¢)=0, u(l,t)z(), u(x,0)=cos37ﬂx, u,(x,o)zcos%x.

xx’
6) ut :uxx +u,t >O;O<X<l> M(O,t)=0, u(l,t)=0,u(x,0)= :

Bapmuanrt 3
Pemmte cMeranHbIe 3a1a4u:

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

Bapuanr 4
Pemuth cMelllaHHy10 3a/1auy

au, =%, +e ' t>00<x<m, u0,6)=0, u(zt)=0u(x0)=0, u,(x,0)=1-x.

0) u,=u_ —4u +sin21ﬂ,t>0,0<x<la u(0,0)=0, u(l,t)=0,u(x,0)=x.

Bapmuant 5
Pemmts cMernanHbIe 3a1a4u:

au,+2u,=u,, —ut>00<x<z,u0,)=0, u(z,t)=t,u(x,0)= o —x*, u,(x,0)=0.

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

it XX’

T
—,t

6) u,=u t>0,0<x<%, u,(0,¢)=0, M(Z

xx’

j= 0,u(x,0)= 7[2—x.

Bapuanr 7
Pemmuts cMemannble 3a1a4n:

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

— z — o 7/ _
O)u,=u, tcosx,t>0,0<x<2,ux(0,t)—0, u(z,tj O,u(x,O) A X.

Bapmuanr 8
Pemmte cMeranHbIe 3a1a4u:

au,=u_+xt>00<x<7z,u0,)=0, u(ﬂ,t)z O,u(x,O)z sin2x, u,(x,0)=0.

6) u, =4u,, +u+xt(2—1)t>00<x<x, u (0,6)=1>, u (z,t)=1>,u(x,0)=cosx.

Bapuanr 9
Pemmts cMemansele 3aa4n
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ayu, =u_+xe',t>00<x<1,u0,)=0, u/(l,t)=0u(x,0)=0, u,(x,0)=1-x.

o) u,=u, —4u,t>00<x<xz,u0,)=0, u(ﬂ,t)zo,u(x,O)z x* - 7.
Bapwuant 10
Pemmth cMeIIaHHBIE 3a/aUN:

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

oyu =u.,—ut>00<x</l,u0,0)=0, u(l,t)=0,u(x,0)= (I - x)x.

Bapuanr 11
Pemmte cMeranHbIe 3a1a4u:

ayu, =16u . +5Ssint,t >0,0<x </, u0,7)=0, ux(l,t)z O,u(x,()):x, u,(x,0)=0.

6) u, =u

xx°

Vi T
_— = _— = =7Z- —_
t>0,0<x<2,ux(0,t)—0, u(z,t) 0,u(x,0) A 2x.

Bapuant 12
Pemmte cMeranHbIe 3a1a4u:

a) 25u, =4u_ .t >0,0<x<2, 40,)=0, u,(2,¢)=0,u(x,0)= sin%x, u,(x,0)= cos%zx.

6)u, =u, —e 'sin3x,t>00<x<7, u(x0)=0, u(0,t)=0,u (z,t)=0.

IIpuMepsI 3a4eTHBIX 32JaHUH
Bapuanr 1
3. IlocraBuTh KpaeBylo 3aja4y:

Vrpyruii cTepikeHb MepPeMEHHOr0 CeYeHHs S (x), KOHI[bI KOTOPOT'O YIPYro 3aKperyieHb
(ko3 dUIMEeHT ympyroro 3aKperuieHus k), COBepIIaeT CBOOOJHBIC Majble TMPOJOJIbHBIC

Kosie0aHusl, BbI3BaHHbBIE HEKOTOPHIM HavyajJbHBIM BO3MYylIeHHeM. [IT0THOCTh Macchl paBHa p(x)

, MOJIyJIb yrpyrocts — £ (x )
4. IlpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUS:
2 2
ou Ou
a) — —X—5=0,x<0;
ox oy
14 14 14 ! I __
6) Uxr +4uy, +4uy, +3u, +6u, =0.
Bapuant 2
3. TlocTaBuTh KpaeBylo 3a1ady:

Bokosast mosepxHocth crepxHs 0 < x </ reronsonuposana. HavansHas temmeparypa
CTEp>KHsSI HYJEBas, OAWUH KOHEI MOJAECPKMUBAECTCS NpPU HYJIEBOM TemmepaTrype, a JApyrou
TEIUIOM30JIMPOBaH U ¢ MomeHTa ! = 0 feficTByeT pacmpeieieHHbIi BHYTPEHHHN HCTOYHHK
TEIIa MOIIIHOCTH ¢(X).

4. IlpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUS:
2 2
ou Ou

a) y 8y2
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0 — =
) u., +2u,, +5u, + Zux +2u, =0.

Bapwuant 3
3. TloctaBuTh KpaeBylo 3a1ady:

BokoBasg 1MOBEpPXHOCTb CTEp)KHS TEIJIOU30JMPOBAaHA, a HAa KOHLAX MPOMCXOAUT
KOHBEKTHBHBII TEIUIOOOMEH €O cpeJamM, TemIeparypa KOTOpbIX u1 W u2. HauvanbHas
TeMIIepaTypa CTep>KHs HyJeBas
4. IlpuBecTy K KAHOHUYECKOMY BUIY YPABHEHUS:

2 2 2
a)xatj+2xy—au Zabj=0
0x0y oy
6) M — Sty —2uy, +3u, +u), =

IIpuMepHBIi NepeYeHb BONIPOCOB, BLIHOCHUMbIX HA JK3aMeEH

1. Tlomsartue muddepeHInaTbHOTO YpaBHEHHS C  YacTHBIMH  MPOU3BOJHBIMH.
[TocTanoBka 3a1au MaTeMaTuueckon Gpu3nuku. THUITBI KpaeBBIX YCIOBHIA.

2. KoppekTHOCTh MOCTAaHOBKH 33/1a4 MaTeMatudeckoi ¢pusuku. [Ipumep Anamapa.

3. BeBog ypaBHeHus KkoyieOaHUS ~ CTPyHBIL. llpumepbl  Apyrux  ypaBHEHHI
MaTeMaTHYECKON (PU3HKH.

4. Kiaccudukanus muHEHHBIX AU dEepeHITMaTbHbIX YPaBHEHUH BTOPOTO TMOpsIKAa B
YACTHBIX MMPOU3BOIHBIX (OOIIMIA CTydaii).

5. Krnaccudukanus nmuHeHbIX AuddepeHnanbHbIX YpaBHEHUNW BTOPOTO TOPSIKa C
JBYMsI HE3aBUCHMBIMU IEPEMEHHBIMU. XapaKTePUCTUUYECKas IOBEPXHOCTb. l[Ipumepsl
XapaKTEPUCTHK.

6. IlpuBeneHne K KaHOHUYECKOMY BUAY IuddEepeHIIMAIBHBIX YpaBHEHUN BTOPOTO
MOpsZIKa C ABYMsI HE3aBHCUMBIMHU MEPEMEHHBIMU (THIEPOOTUYECKOr0 THIA, MapaboIndecKoro
THUIIA, HJUIMIITUYECKOro TUMa). JIemma 0 xapakTepuCcTHUKax

7. Pemenue 3amaun Komm a8 OJHOMEPHOTO BOJHOBOIO ypaBHeHuUsA. Dopmyna
JI” AnambGepa

8. CyliecTBOBaHWE, €IMHCTBEHHOCTh M YCTOMYMBOCTH pelieHus 3anaun Komwm mms
OJTHOMEPHOTO BOJIHOBOTO ypaBHeHHA. OO00IICHHOE pelIeHHE.

9. Pemenue kpaeBbIX 3a/1a4 Il OTHOMEPHOTO BOJHOBOI'O YPABHEHHUS HA MOJIYIPSMOM.

10. Pemenne 3amaun Komm juist 1ByXMEpPHOIO UM TPEXMEPHOTO BOJHOBBIX YPABHEHMI.
®opmyna [Tyaccona. @u3n4ecKkuii CMBICH PEIICHHUS.

11. Pemenune 3agaun Ko 1151 HEOAHOPOJHOTO BOJIHOBOTO YpaBHEHMUS.

12. ENMHCTBEHHOCTh M YCTOMYMBOCTH pemieHuss 3agaud  Komm 1y BOJHOBOTO
yYpaBHEHUS (TPEXMEPHBIH ciyyai).

13. Meron ®ypwre pemieHHs CMENIAaHHBIX 3a7ad JUId BOJHOBOTO YpaBHEHHUS (s
OJIHOPOJIHBIX M HEOJHOPOAHBIX YPABHEHHUU U TPAaHUYHBIX yCIOBU). EAMHCTBEHHOCTh peIlICHUS.

14. CMemanHele 3afa4yv Il YpaBHEHHUsI TEIUIONPOBOAHOCTU. [IpuHUMI Makcumyma.
KoppekTHOCTh MOCTaHOBKM CMEIIAHHBIX 33/1a4 ISl YpaBHEHUSI TETUIOPOBOHOCTH.

15. Tlpumenenne ™merona Dypbe K pELICHHIO CMENIAHHBIX 3aJad I ypaBHEHHUS
TEIIONPOBOAHOCTH (OAHOPOAHOTO U HEOJHOPOIHOTO).

16. Pemenue 3amaun Komm ayis ypaBHEHHS TEIUIONPOBOIHOCTH. Meton (yHKIMi
I'puna.

17. Pemenue 3aaun 0 pacupOCTPAHEHUH TEIIa B TPEXMEPHOM MPOCTPAHCTRBE.

18. OcHOBHbIE TUIBI KpaeBbIX 3ajJlay JUIsl YPaBHEHUM 3IUTMOTHYECKOro Tuma. [IpunHimn
MaKkcuUMyMa Jijisi TapMoHn4YeckuX QyHkiuit. @opmyisl ['puHa.

19. EauMHCTBEHHOCTH pellleHUs KpaeBbIX 3a/1a4 JJisl ypaBHEHUN SJUIMIITUYECKOTO THUTIA.

20. ®ynkuuu ['puna BHyTpeHHUX 3aaa4 Jupuxie n HeiimaHna.
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21. Ilpumenenune metona GpyHKuui ['prHA K pemIeHUIO KpaeBhIX 3a/ay sl ypaBHEHUI
AJUTMIITUYECKOrO TUMA (pellleHne BHyTpEeHHEe! 3a1aun Jupuxie ass mapa)

22. HepaBenctBo T'apnaka. CgoiicTBa rTapMoHWYeckux (yHkmui  (PpyHKIHH,
rapMOHMYECKHE BO BCEM IIPOCTPAHCTBE, TEOPEMBI O IOCIEAOBATEIBHOCTIX TapMOHUYECKUX
byHKITHN).

23. Ilpumenenune wmeroga Dypbe K PEIICHUIO KpaeBbIX 3aJad Ul ypaBHEHUM
JUIMNTHYECKOro Tuma (pemeHue BHYTpeHHel 3amaun [lupuxne nns ypaBHenus Jlarmiaca B
Kpyre)

24. UnrterpanbHOoe TmpeodpazoBanne @Dypre (ompeneseHue, CBOICTBA, MpUMEP
npuMeHeHus npeolpa3oBanus Oypre K pelIeHuo 3a1a4 MaTeMaTu4ecKol (QU3UKH).

25. UHrerpanbHbie TIpeoOpa3oBaHus Ha MOJYyNpsMon (mpeoOpa3oanue Jlarutaca, sin,
cos- peodpazoBanus Pypre, npeodpazoBaHne XaHKENs).

IIpumepsl 3K3aMeHANMOHHBIX 33124

1. Haiitu ¢ynkuuio u(x,f), ONMHUCHIBAIOIIYIO NPOIECC MaJbIX IOMEPEYHBIX KoyeOaHui
omHoponHoit ctpynsl (0,/), 3akpermsieHHOW Ha KOHIAX. HavanpHbIe CMEIICHUS

ONHKCHIBAIOTCA QYHKIMEN 34, 27x + 5sin 77X | HayanmbpHas CKOpOCTh paBHa Hymo. (Cuiy

HATsOKCHUSA U IIJIOTHOCTH CTPYHBI CHUTATh paBHBIMUA eI[I/IHI/IHe)

2. CrpyHa c¢ 3akpemieHHbIMH KoHIamu (0,7) KkoneOimercs moJ JAEWCTBUEM CHIIBI,
pacrpeieieHHON ¢ TUIOTHOCTBIO f{x,¢)=sint. HalitTu oTknoHeHms u(x,f) CTpyHBI, €CIH B
HAYaIbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, & HaYaJIbHBIE CKOPOCTH
onuckiBatoTcst pyHknmer y(x)=x. (Cuiny HaTSDKEHUS U IJIOTHOCTh CTPYHBI CUHTATh
PaBHBIMU EJIUHULIC).

3. K onmnopomnomy crepxuio (k=9, p=1) enuHWYHOW [UIMHBI TPHUIOXKEHA CHIIA,
pacrnpeziejieHHass ¢ IUIOTHOCTBIO fx,f)=xe”, nmeictByromas c¢ momenra (=0. Haiitu
OTKJIOHEHMsI CTEpKHA u(X,?), mpexanosnaras, 4To HadajdbHblE CKOPOCTH TOYEK CTEPIKHS
PaBHBI HYJIO, @ HAYaJIbHBIE OTKJIOHEHHUSI OMUCHIBAIOTCA (PYHKIMEH y(x)=x. JIeBblil KOHENl
CTEpXHS KECTKO 3aKpeIUIeH, MpaBblii — cBoOojeH. [lnomans momepeyHOro ceueHUs
CUMTATh PaBHOM 1.

4. Crepxenb (0,[) coBepmaeT Maible TMPOAOJIBHBIE KoOJI€OaHUS TOJ JCHCTBUEM
rapMOHUYECKOH CHIIBI, paclpeiesIeHHON ¢ MIOTHOCTBIO f{x,f)=sint. HaliTu oTKIOHEHUS
crepxkus (k=4, p=1) u(x,?), npenmnonaras Ha4daJbHbIEC YCIOBUS HYJEBBIMU. OTKIOHCHHS
JIEBOTO KOHIIA CTEPXKHS OMHCHIBAIOTCS (PyHKIMEW f(x,f)=f, MpaBblii KOHEI] CTEPKHS
cBoOoieH. [1nomaas monepeyHoro CeYeHus CYNTAaTh paBHOU 1.

5. Haiitu QyHKIMIO, TapMOHUYECKYIO B Kpyre, paguyca 4, IpUHUMAIOIIYIO0 Ha €ro TpaHuIe
3HaueHns u(x,y)=x>.

4.2 Metoanueckue MaTepuaJibl, ONpeaessiioye Npoueaypbl OeHUBAHUS 3HAHMUIA,
YMeHHiHl, HABbIKOB M (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPU3YIOIIHUX IJTalbl
¢opmupoBaHus KOMIIETEHMUI

MeTtoauyeckue peKOMEHAAMHU K CAa4e JK3aMeHa
DK3aMeH SBISETCS 3aKIIOUUTENIbHBIM 3TaloM Ipolecca (pOPMHPOBAHUS KOMIETECHIIUH
CTYJEHTA IIPU U3yYCHUU JUCLUIIINHBI WK €€ YaCTU U UMEET LIEJIbIO IIPOBEPKY U OLICHKY 3HAaHUU

CTYACHTOB IO TCOPHUU W NMPUMCHCHHUIO MOJYUYCHHBIX 3HaHHfI, YMCHPIﬁ M HABLIKOB IPH PCIICHUU
MPAKTUYCCKUX 3aaad. DK3aMEHBI OpoOBOAATCA IO paCnrMCaHUIO, B CPOKHU, NPCAYCMOTPCHHBLIC
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KaJeHJapHbIM rpagukoM ydeOHoro mporecca. Pacnicanue 3K3aMEHOB TOBOJMTCS 10 CBEICHUS
CTYJCHTOB HE MEHEE YeM 3a JBE HEJENIM [0 Hayaja 3K3aMEHAI[MOHHOM ceccuu. DK3aMEHbI
IIPUHUMAIOTCS [IPENOAABATENIAMY, BEAYIIIUMH JICKIIMOHHBIC 3aHATHs. B OTHeNbHBIX Cilydasx MpU
OOJIBIIIOM KOJHMYECTBE TPYMIl Y OJHOTO JIEKTOpa WM MpHU OOJBINON YMCIEHHOCTH TPYHIBI C
paspelieHuss 3aBelyromero kadeapod AOMyCcKaeTcss NPUBJICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOPY IIPENoAaBaTelis, IPOBOAUBIIETO IIPAKTUYECKUE 3aHATUS B IPYIIIAX.

DK3aMeHbl TNPOBOAATCA B YCTHOM (¢opme. OK3aMeH NPOBOIUTCS TOJBKO IpH
IPEABSABICHUN CTYIECHTOM 3a4€THOM KHWXKKU U IIPU YCJIIOBUM BBITNIOJHEHHUs BCEX KOHTPOJBHBIX
MEpOTNPHUATHHA, MPETyCMOTPEHHBIX Y4EOHBIM ITAHOM W paloueil mporpaMMoil Mo u3ydaemoi
mucuuruinHe. CTyneHTaM Ha JK3aMEHE IPEOCTaBIsIeTCs MpaBO BHIOpPATh OJMH U3 OWIIETOB.
Bpems noaroroBku k otBeTy coctasisger 60 MuHYT. Ilo ncTedeHMH yCTaHOBJIEHHOTO BPEMEHHU
CTYAEHT JOJDKEH OTBETUTh Ha BONPOCHI K3aMEHALIMOHHOTO OMJIETa M MPEAOCTaBUTh PELICHHE
3afad. Pe3ynpTaThl 3K3aMEHa OLEHMBAIOTCA 10 YEThIPEXOAUIBHON cucTeMe («OTIHYHOY,
«XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHO») U 3aHOCSITCA B 9K3aMEHAILIMOHHYIO
BEJJOMOCTh M 3a4YETHYI0 KHIKKY. B 3a4eTHYI0 KHMIKKY 3aHOCSATCSI TOJIBKO IOJIO)KHTEIbHBIC
OLICHKH.

MeToanyeckue peKOMeHIAHH, OTNIPeieIsIIoNie MPoleyPhl OlleHUBAHUS HA JK3aMeHe:

OueHka «omauuHo»:

— CHUCTEMaTH3UPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HAHUSA 110 BCEM pa3/ieiaM JAUCLUILINHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 IPe/Iebl yueOHOM MpOorpaMmel;

— TOYHOE WCIOJIb30BAHME HAyYHOW TEPMHMHOJIOTHMM CHCTEMAaTHYECKHM TPaMOTHOE U
JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIaJCHHE MHCTPYMEHTapueM Y4eOHOW JUCHMIUIMHBL, YMEHHE €ro
3 PEKTUBHO HCIIOJIF30BATh B IOCTAHOBKE U PELICHUU HAYYHBIX M MPAKTHUYECKHX 33/1a4;

— BBIPa)KE€HHAsI CIOCOOHOCTh CaMOCTOSITENILHO U TBOPYECKHU PELIATh CIOKHBIE TPOOIEMBI U
HECTaHJapTHBIC CUTYyaLUU;

— TOJHOE M TJIyOOKOE YCBOEGHHE OCHOBHOM M  JIONOJIHUTEIBHOM JIMTEPaTypBHl,
PEKOMEH0BaHHON y4eOHOM MpOrpamMmoii 1Mo TUCIHILIHHE;

— YMEHHME OPUEHTHPOBATHCS B TEOPHUAX, KOHLENUIMIX W HANPABICHUAX NUCLUIIIMHBI H
JlaBaTb UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ysl HAy4YHbIEC JOCTHKECHUS NPYTUX JUCLUIUINH;

—TBOpUYECKAsi CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, AKTUBHOE Y4acTHE B
IPYNIIOBBIX 0OCYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYPhI HCIIOTHEHUS 3aJaHUI;

— BBICOKMH YpPOBEHb C(OPMHUPOBAHHOCTH 3asBJIEHHBIX B pabodeld mporpamMme
KOMIIETCHIIUH.

Onenka «opouioy:

— IOCTaTOYHO IOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUSA 10 TUCLUIUIAHE;

— YMEHHE OpPHUEHTUPOBATbCA B OCHOBHBIX TEOpUSAX, KOHLENUIMAX M HaIpaBICHUIX
JUCLUIUIMHBI U JaBaTh UM KPUTHYECKYIO OLICHKY;

— HCIIOJIb30BAHME HAYYHOM TEPMHHOJIOTUH, JIMHIBUCTHYECKH M JIOTMYECKH IPaBUIbHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE AeJaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIaJICHUE MHCTPYMEHTApUEM 10 AUCLUILIMHE, YMEHNE €TI0 UCIIOJIb30BaTh B IOCTAHOBKE
U pEIIEHUH HAayYHbIX U NPO(PECCHOHATIBHBIX 3a/1ay;

— YCBOGHHE OCHOBHOH JUTepaTypbl, PEKOMEHIOBAaHHOW y4eOHOW MporpamMmoil 1o
JUCLUILIAHE;

— caMmocToATeNbHas paboTa Ha TNPAKTUYECKUX 3aHATUSAX, YYaCTHE B TPYIIOBBIX
00CYXI€HUSX, CPEAHUN YPOBEHB KYJIbTYPbl HCIIOJHEHUS 3aJaHUM;

— CpemHUN YpoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamMme
KOMIIETECHIIHAH.

30



OneHka «y0081emeopumenbHo:

— IOCTAaTOYHBIM MUHUMAJILHEIH 00bEM 3HAHUN 110 JUCLHUIIINHE;

— YCBOCHHME OCHOBHOM JIMTEPATYPHI, PEKOMEHAOBAaHHON YIEOHOW ITPOTrpaMMOii;

— YMEHHUE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLIMSIX M HAMpPaBICHUSAX I10
JUCLHUIIJIMHE U AaBaTh UM OLICHKY;

— HCMOJIb30BaHUE HAYYHOW TEPMUHOJIOTHH, CTUIMCTUYECKOE U JIOTHUECKOE H3JI0KEHUE
OTBETAa Ha BOMPOCHI, YMEHHUE JIeTaTh BBIBObI O€3 CYIIIECTBEHHBIX OIIHOO0K;

— BJAJICHUE WHCTPYMEHTApUEM Yy4eOHOW JMCIUILIMHBI, YMEHHE €ro HCIOJb30BaTh B
pELIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE MOJI PYKOBOJCTBOM IPEMNOAaBaTelis peuaTh CTaHAAPTHHIE 33/1a4H;

— paboTa 1moja pyKOBOJCTBOM IpENOJaBaTeNsl Ha MPAKTUYECKUX 3aHATHUSAX, AOMYCTUMBIH
YPOBEHb KYJIbTYPhI UCIIOTHEHUS 3a/IaHUM;

— JIOCTAaTOYHBII MHUHHMMAJIbHBIA YPOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B pabouei
IIporpamme KOMIIETEHLIUHN.

OLeHKa «Hey0081emeopumebHO:

— ¢parMeHTapHbIe 3HAHUS 110 AUCLUUILINHE;

— OTKa3 OT OTBETA;

— 3HaHHWE OTAEIbHBIX HCTOYHUKOB, PEKOMEHJOBaHHBIX Y4YeOHOH MporpaMMoil Io
JUCITUTLINHE;

— HEyMEHHUE UCTO0Ib30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJIM4ue rpyObIX OMIMOOK;

— HU3KUH YPOBEHb KYJIbTYPhl UCIIOJTHEHHUS 3a/IaHHI;

—HU3KHA  ypoBeHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B pabodueil mporpamme

KOMIIETECHIINH.

OrneHouHBIe CpeACTBA Ui HMHBAJIUAOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
37I0POBBsI BEIOMPAIOTCS C YYETOM UX WHIMBUIYaTbHBIX MCUXO()U3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIUAAaM M JHMIAM C OTPAHUYCHHBIMA BO3MOXXHOCTSIMH
37I0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIBHOE BpeMs /ISl TOJTOTOBKHM OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 0OYyUEHHs] HHBAJINIOB M JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 370POBbBS ITPEIYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHYECKHUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— MIpH HEOOXOIUMOCTH ISl 00YJaIOMNXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbSI
U MHBAJIWAOB TNpOIEaypa OLCHUBAHUSA pPE3YyIbTaTOB OOYYEHUS IO JUCLUUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Tponienypa orneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI IO AMCIUITIMHE MPEIyCMaTPUBACT MPEAOCTaBIeHNEe HHPOpMAIUU B
dopmax, aganTHPOBaHHBIX K OTPAHUYCHUSM UX 370POBbsl M BOCHPUATHS UH(OPMAIIHH:

JI7st ULl ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATEIIFHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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5. Ilepeyenb yuyeOHOW JUTEPATYpPbl, HH(POPMALNMOHHBIX PECypCOB H
TeXHOJIOIr i

5.1 YueGHas muTeparypa

OcHoBHasi 1uTEparypa:

1. KapueBckuii, M. M. Jlekuuu 1O ypaBHEHHSIM MaTeMaTHYeCKOW (QHU3UKU: ydeOHOe
nocobue s By3oB / M. M. KapueBckuii. — 3-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. —
164 c. [Dnextponnslii pecypc]. — Pexxum goctyna:. — URL: https://e.Janbook.com/book/195495.

2. EmenbsnoB, B. M. VYpaBHeHuss maremarndeckoil ¢Gu3uku. [IpakTHKyM IO pEIICHUIO
3agad: yuebHoe nmocobue ais By3oB / B. M. EmenbsiHoB, E. A. Peibakuna. — 3-e usn., crep. —
Cankr-Ilerepoypr: Jlans, 2021. — 216 c. [DnekrpoHHBIA pecypc]. — Pexum mocryna:
https://e.lanbook.com/book/156410.

ﬂJ’IH OCBOCHHA OUCHUILUIMHBI HHBAJIMAAMU MW JIMOaMU C OI'PaHUYCHHBIMU BO3MOXHOCTAMU
300POBbI UMCIOTCA U3AaHHW B DJICKTPOHHOM BUIC B BHCKTpOHHO-GI/IGJII/IOTe‘IHHX CHUCTCMaAXx.

JonoHuTeIbHAS JIMTEpaTypa:

3. bymak b.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 3amay MO MaTeMaTHYeCKOH
buzuke. M.: OUIMATIIUT, 2004. 688 c. [DnektpoHHBI pecypc]. — Pexxum nocryna:
https://e.lanbook.com/book/63669.

4. BnagumupoB B.C., XXapunoB B.B. VYpaBHenums wmarematnueckod ¢usukun M.:
OU3SMATIINT, 2008. 399 c.

5. Tomockokos, JI.Il. Kypc maremarnyeckoit ¢usuku ¢ ucnonp3zoBanue maketa MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnektponHsii pecypc]. — Pexum  nmocryma:
https://e.lanbook.com/book/67461.

6. [epesuu N.B. Ilpaktukym no ypaBHeHusiM Mmarematuueckoi pusuxu. CII6.: Jlans, 2017.
428 c. [DnexrponHbIi pecypc]. — Pesxxum moctyma: https://e.lanbook.com/book/95131

7. EBmoxkumoB A.A., IlaBnoBa A.B., Py6nos C.E. YpaBHeHHs MaTeMaTH4ecKoil (U3UKH.
Meronnueckue ykazanus. KpacHonap: U3n-Bo Kybanckoro rocynusepcurera, 2002.

8. Unbun A.M. YpaBHenus marematnueckoi ¢uszuxku M.: GUIMATIIUT, 2009. 192 c.
[DnexTponHbIi pecypc]. — Pexxum nocryna: https://e.lanbook.com/book/2181.

9. IlaBnoBa A.B., Pybumos C.E., CwmupnoBa A.B. IlpumeHeHne HHTErpalbHBIX
npeoOpa3oBaHuil K peUICHHUIO 3a[ad JUJIsl YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX. MeToanyeckue
ykazanus. Kpacnonap: M3n-Bo Kybanckoro rocynusepcurera, 2003.

10. ITerpoBckmii W.I'. Jlekinu 00 ypaBHEHUSAX C YACTHBIMH MPOU3BOIHBIMU. M.: ®U3MaTIuUT,
2009. 404 c. [DnexTponHbIi pecypc]. — Pexum goctyna: https://e.lanbook.com/book/59551.

11. CoopHUK 3a7a4u MO ypaBHEHUSM MaTeMaTtudeckoil pusuku / A.A. Bamapun [u ap.]. M.:
O®wusmarnur,  2003. 288  c. [Onextponnsiii  pecypc] —  Pexum  mocrtyna:
https://e.lanbook.com/book/59314.

12. TuxonoB A.H., A.A. Camapckuii. YpaBHeHUs1 MaTeMaTtnueckon pu3uku. MockBa: Hayka,
1977. — 734 c. [DnexTpoHHbIH pecypc] — Pexum JOCTyTa:
https://biblioclub.ru/index.php?page=book&id=468275.

13. Anrynnn KK. Meronsl  maremarmdeckoit ¢usuku. M.: [lupekr-Memua, 2014, 123 c.
[DnexTponHbIi pecypc]. - Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=240552.

14. Oneitauk, O.A. Jlekumu 00 ypaBHEHHUSX C YaCTHBIMH Mpou3BOAHbIMH. M.: M31-BO
"Jlabopatopus 3Hanumit", 2015. 263 c. [DnekrpoHHBIA pecypc]. — Pexum pocryna:
https://e.lanbook.com/book/70703.

15. KygpsimoB, C.H. OcHOBHBIE METOIBl pEIICHUS NPAKTHYECKUX 3aJad B Kypce
«YpaBuenus maremarnueckoir usukny / C.H. Kyapsimos, T.H. Paguenko. Poctos n//l: U3n-Bo
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0DV, 2011. 308 C. [DnexkTpoHHbIH pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=241103.

5.2. llepuoauyeckas aureparypa
He ucnons3yrorcs

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPodeccuoHaibHbIe 0a3bl
JAHHBIX M1 HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

DeKTPOHHO-0MOMoTedHbIe cuctembl (IBC):

DBC «FOPAWT https://urait.ru/

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

ObC «ZNANIUM.COM» www.znanium.com

OBC «JIAHDb» https://e.lanbook.com

SNk W=

IIpodeccnonanbHbie 0a3bl JAHHBIX:

1. Hayunas snekrponnas oubmuoreka (HOB) http://www.elibrary.ru/
2. Springer Materials http://materials.springer.com/

3. zbMath https://zbmath.org/

Pecypcol cBoOOAHOTrO 10OCTYyNA:

1. Mup maremarnyeckux ypasaenuii EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, xumus, MareMaruka. http:// www.ph4s.ru/index.html

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

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

CoOcTBeHHBIE 2JIEKTPOHHBbIE 00pa3oBaTe/bHbIe H HHGopManuoHHbIe pecypcebl KyoI'y:
Cpena MonynpbHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4eOHO-METOMUECKUX KOMIUIEKCOB, MyOIUKani 1 KOH(pEpEHIIHHA
http://mschool.kubsu.ru/

6. MeToanuyecKkue YKasaHnud AJasd oﬁyqamumxca M0 OCBOCHHUIO JUCHHUIIJIMHbI

[Tpu uzyuenun kypca «MeToapl MaTeMaTuuecKoi (pU3uKn» HE0OXOIUMO aKTHBU3UPOBATH
OCTaTOYHblE 3HAHUS CTYJEHTOB IO TakKUM MaTeMaTH4YeCKMM JAMCLUUIUIMHAM, Kak
MaTeMaTHU4ecKui aHanu3 u quddepeHranbHble YpaBHEHUS.

qTOGBI HN3JI0KCHUEC 6BIHO MOHATHBIM, CJICAYCT AKICHTUPOBATH BHUMAHHUC HC CTOJIBKO Ha
q)OpMaJIBHI:IX MOMCHTAaX OJOKAa3aTCIIbCTB, CKOJIBKO HAa ABWXXYIIUX UMU UCAX.

Heo06xoauMo OTMETUTh MPaKTHYECKYIO 3HAYUMOCTh COOTBETCTBYIOIIMX IPOOIIEM,
o0paTuTh BHHMAaHUE Ha TpeOOBaHUS, NPEABIBISEMBIE K COBPEMEHHOMY CHEIMAIHCTy —
NpUKIaAHOMY HH(pOpMaTHKy. B mM3yueHHH Kypca cielyeT aKIeHTUPOBaTh BHUMaHHME Ha JBYX
MOMCHTAax: Ha H3YYCHHUH IIOCTAHOBKU TpPaHUYHBIX 3aJa4 W Ha HU3YYCHHU OCHOBHBIX
AHAIIUTUYCCKUX MCTONOB UX PCHICHUA.

B cBsi3u ¢ Tem, yTO mporpamMma Kypca MpeaycMaTpuBaeT OOJBIIOE KOJTUYECTBO YacOB,
BBIJICTICHHBIX HA CaMOCTOSTENbHYIO paboTy, Ie1ecoo0pa3HO O3HAKOMUTH CTYJIEHTOB C
JUTEPATYpPHBIMU U JJIEKTPOHHBIMH HCTOYHMKAMU MO0 pa30MpaeMbIM TeMmaM, a TaKxke
MaTepuaiaMH, B KOTOPBIX pa300paHo pelieHre OOJIBIIOro KOJWYeCTBa KOHKPETHBIX 3a/1ad WU
IpUBEIEHa METOAMKA UX pEIIeHUs, a TakKkKe OIUCaHbl BO3MOXKHOCTH IPHUMEHEHUS
UHCTPYMEHTApUs CPEJIb

BaxneilimuM 3TamomM Kypca SBISETCS CaMOCTOSATENIbHas paboTa MO JUCIUILIKMHE.
Ilepeuenb pa3aenoB sl CaMOCTOSITEILHOTO M3YUEHHS TPUBENICH B pa3aene 2.5.
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Bonpocs! 1J1s1 CAMOKOHTPOJIsI 110 pa3aesaM

Pa3zpen 1.

1. Hanummmre oOmuit BUI JIMHEHHOTO MU (epeHInaIbHOTO YPaBHEHUSI BTOPOTO OPSIIKA.

2. BeiBemuTe ypaBHEHHE MOMEPEYHBIX KOIeOaHUN CTPYHBI (IIPOIOJIBHBIX KOJIEOAHH CTEPKHS).
3. Kakoe ypaBHeHHE Ha3bIBACTCS KBAa3WIMHEHHBIM Au(PEepeHIINaTbHBIM YPABHECHUEM B YACTHBIX
IIPOM3BOJHBIX BTOPOTO MopsAKa?

4. IIpuBeauTe mpUMEpbl OCHOBHBIX YPaBHEHUI MaTeMaTHYeCKON (PH3UKH.

5. Kakue rpannyHble ycaoBUs Ha3bplBatoT rpaHuuHbIMU yeaoBusmu I (11, IIT) pona?

6. IIpuBenTe MpUMepsl TPAaHUYHBIX YCIOBUI JJIsi YPaBHEHUS POIOJIBHBIX KOJIEOAHUN CTEPIKHS.
7. BeiBeuTe ypaBHEHUE TEILIOMPOBOJHOCTH.

8. Hamumute 001l BUJ CTallMOHAPHOTO YPaBHEHMS.

9.Kakoe ypaBHeHHE Ha3bIBaeTCs YpaBHEHHEM THUINEPOOTMUECKOro  (mapabojMuecKoro,
AJUTMIITHYECKOTO) TUTIa?

10. Yto nasmiBaeTcsa 3amaueit Komm? [Ins kakux THMOB ypaBHEHHMU cTaBUTCA 3anayda Komm?
[IpuBeauTe MpUMeEpHI.

11. Yro moHMMAETCs TOJT KOPPEKTHOCTHIO MMOCTAHOBKH 3aa9d MaTeMaTHIeCKO (pu3nuku?

12. Kakwme  ¢usmveckue  MPOIECCHI  ONHUCHIBAIOT  YPaBHEHUS  TUIEPOOIUYECKOTO
(mapaboMuecKoro, JUIMITHIECKOTO) THUITa?

13. 3anummre OoO0mMA  BUA  XapaKTEPUCTUYECKOTO  ypaBHEHUS  JUIsl  JIMHEWHOTO
muddepeHIIMaTbHOTO ypaBHEHHUsT B YAaCTHBIX IPOM3BOJHBIX BTOPOrO MOpsAKa C JBYMS
HE3aBUCUMBIMU [IEPEMEHHBIMHU.

14. Kakue xapakTepUCTUKA UMEET OAHOMEPHOE BOJTHOBOE YpaBHEHHE?

15. Kakue xapakTepUCTHKHA UMEET OJHOMEPHOE YPABHEHUE TETUIONPOBOHOCTH?

Pazpea 2.

1. laiiTe puznueckoe NCTOIKOBAaHUE OOLIETO PelICHUs ypaBHEHUS KoeOaHUl CTpyHBI?

2. BeiBenute hopmyny J'Anambepa pemenus 3agaun Koy 1y BOIHOBOrO ypaBHEHHUS.

3. Uto Ha3bIBaeTCs cMelIaHHOM 3amaueit? [IpuBenure npumepsl.

4. Copmynupyiite cMelIaHHbIE 3a/1a4M 7151 OJJHOMEPHOT'O BOJIHOBOT'O YPAaBHEHMsI Ha IpUMepax
HONIEPEYHBbIX KOJIE€OaHUH CTPYHBI U MPOIOJIBHBIX KOJIeOaHUH CTEPXKHI.

5. B uem coctouT mMues MeToAa NPOAOJDKEHHs PELICHUs 3alad Ul BOJIHOBOTO YPAaBHEHHs Ha
MOTYNPSIMOIT?

6. ChopmynupyiTe 3amady O paclpOCTPAHCHUH KPAeBOTO PEKHUMA, JUIS ClIydas, Korja 3ajaH
PEXUM KOJIeOaHUI KOHIA T0JIyOrpaHUYEHHOTO CTEPKHS.

7. BeiBenute 1 u 11 dopmyner I'puna.

8. Ucnonw3ys dopmyny Ilyaccona pemenus 3amaun Komm 1j1si BOJIHOBOTO YypaBHEHHUS B
IIPOCTPAHCTBE, IOIYYUTE PEIICHUE COOTBETCTBYIOLIEW 3aJa4d Ha IUIOCKOCTH METOAOM
IIOKOOPJAMHATHOTO CITYCKa.

9. Coopmymupyiite 3anauy Llrypma—JlnyBumnsa. Uro HasbiBaeTcsi cOOCTBEHHOW (yHKIMEH
3agaun HItypma—JInyBumia? Yto Takoe COOCTBEHHOE 3HAUCHUE 3a/1a4n?

10. IIpuBenute cxemy npuMeHeHHs MeTo1a Pypbe 17151 HEOJHOPOIHBIX I'PAHUYHBIX YCIOBUI.

11. B yem 3axirodaercs NPUHLMUI CYNEPHO3ULMM I JIMHEHHBIX 3a1ad MaTeMaTHYeCcKON
bu3uKu.

12. Maiite puznueckyro MHTEPIPETALMIO PEIICHUS 3a/laud O MaJbIX MOMEPEYHbIX KOJeOaHUsIX
CTPYHBI C 3aKpPEIUIEHHBIMU KOHILIAMH.

13. [IpuBenuTe BUJ BOJTHOBOI'O ypaBHEHHUS B CPEpUUECKUX KOOPAHHATAX.

14. KakoB Buz obmiero pemenus ypaBHenus beccens?
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15. YcTanoBuTE 3aBUCUMOCTb, CYIIECTBYIONIYIO MeXay GyHKIUIMU beccens mopsakos n u —n.

Pazpgea 3.

1. TlpuBeaure mnpuMepbl YCIOBUNM Ha OECKOHEUHOCTH [UIsl 3a7ad B HEOTPAHHUYCHHBIX U
MOJTyOTPAaHUYCHHBIX O0JIACTSIX ISl YpaBHEHHUS TEIUIOMPOBOIHOCTH.

2. CdopmynmupyiiTe CMEIIaHHBIE 3a7a4d IS ypPaBHEHHUS TEIUIONPOBOJHOCTH Ha TpUMEpE
OJIHOPOJIHOTO  HM30TPOITHOTO  CTEpPXHS IMOCTOSHHOI'O CEYEHHS C TEIIOM30JMPOBAHHOU
MOBEPXHOCTBIO  JUISI  CIy4aeB: 3aJaHHOrO0  TEMIEPAaTypHOrO  peXMMa Ha  KOHIAX,
TEIUIOM30JIMPOBAHHBIX KOHIIOB, KOHBEKTMBHOTO TEIJIOOOMEHAa C OKpYyXarolled cpenoil Ha
KOHLIAX CTEPKHA.

3. ChopmynupyiTe TPUHITAIT MaKCUMyMa JIJIsl ypaBHEHUS TEIIOMPOBOAHOCTH.

4. JlokaxxuTe €AMHCTBEHHOCTh TMEPBOM HAyaJdbHO-KPACBOM 3aJaudl ISl  ypaBHEHHUS
TEIJIONPOBOJHOCTH.

5. Jlokaxxnte eIMHCTBEHHOCTh PEIICHNs HAa4aJIbHO-KPAEeBbIX 3a]1a4 JAJI1 TPEXMEPHOTO YPAaBHEHUS
TEIUIONPOBOAHOCTH C MOMOIIBI0 hopmyisl ['puna.

6. Chopmynupyiite 3anauy Ko 1151 0THOMEPHOTO YpaBHEHHsI TETUIONPOBOTHOCTH.

7. Haiite onpenenenue Gpynkiuu ['puna 3anaun Komm s ypaBHEHUs TEIUIONPOBOTHOCTH.

8. IlpuBemute Qopmyny Ilyaccona pemenus 3amaun Komm Ui OTHOMEPHOTO YpaBHEHHS
TEIIONPOBOAHOCTH.

9. Jaiite ¢usnyeckyto uHTepnperauuio ¢yHkuuu ['puna 3amaun Komm 1y ypaBHEHuUs
TEIIONPOBOAHOCTH.

10. TTonp3ysiCh METOIOM OTPaKEHUS, TOCTPOUTE (PYHKIMIO BIHMSIHUS MTHOBEHHOTO TOYEYHOTO
WCTOYHUKA /ISl TIOJyOTPAHUYEHHOTO CTEPXKHSI C TETIOM30JUPOBAHHON OOKOBOW MOBEPXHOCTHIO
pu rpaHnyHeIX yenosuax [ u Il pona.

11. ITpuBeuTe OCHOBHBIE CBOMCTBA O-pyHKIMU [[upaka.

12. 3anummre GpyHIaMEHTATLHOE PEIIeHNe OJHOMEPHOTO YPaBHEHHS TEIUIOMPOBOIHOCTH.

13. TTocTpoiiTe dyakuuo ['puHa ypaBHEHHS TEIUIONPOBOJTHOCTH B MTPOCTPAHCTBE.

14. TlpuBeaute oOmuryr0 cxemy merona Dypbe pelmieHus CMENIaHHBIX 3a1ad g YpaBHEHUS
TEIJIONPOBOJHOCTH.

15. Chopmymupyiite 3amaqy 06 OCTHIBAHUA TOHKOM OJTHOPOTHOM MPSMOYTOJIbHOW TIACTHHBI B
ciy4ae, KOrja BCe €€ CTOPOHBI TEIIOU30JIMpoBaHkl. [IpuBeuTe pemenue METoa0M pa3ieiaeHus
MIEPEMEHHBIX.

Pazpea 4.

1. laiiTe onpeneneHne rapMOHHYECKON (DYHKIIMM B KOHEYHON M OECKOHEYHOM 001acTsX.

2. IlpuBeaure npumMepsl QPyHKIIHHA, TAPMOHUYECKUX B KOHEUHOW U OECKOHEYHOH 00JIacTsX.

3. CopmynupyiiTe MPUHIMIT MAKCUMYMa JIJIsi TApMOHUYECKUX (PYHKIIHA.

4. ChopmynupyiiTe BHYTpeHHIO0 3anady Jupuxie ans ypaBHeHus [lyaccoHa B MpOU3BOILHOMA
TpEeXMepHOU 00IacTH.

5. IlpuBenute BUI ypaBHeHus Jlamnaca B chepruecKux M MUIMHIPUYECKIX KOOPIUHATAX.

6. 3anumuTe GyHIaMEHTAIBHOE PEIICHHE YpaBHEHHUs Jlarmaca Ha TNIOCKOCTH U B TIPOCTPAHCTBE.
7. ChopmynupyiTe yCIIOBHE pa3pelIuMOCTH BHYTpEeHHEH 3aqaun HelimaHa 11t ypaBHEHUS
Jlannaca.

8. Maiite ompeneneHue oOBEMHOTro TMOTeHIMana. llepeuncnure CcBOWCTBA 0O0BEMHOTO
MOTEHIMAA.

9. JlaitTe onpenesieHUEe MOTEHIMAIOB IPOCTOTO U ABOMHOTO CJIOSI.

10. Kakumu cBolicTBamMu 00J1a/1a€T MOTEHIIAAT TIPOCTOTO (JIBOMHOTO) CII0SI?

11. ChopmynupyiiTe TEOpeMy O pa3pbIBHOCTH MOTEHIIHAIA JBOHHOTO CJIOSI.
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12. 3anummre OO0MMIi BUA HHTETPATBHOTO YPaBHEHHSI BTOPOTO PO/Ia.

13. KakoBa cBsI3pb MEXIy pa3pelIMMOCTbIO OJHOPOAHOTO M HEOJHOPOJHOTO HMHTETPAIbHBIX
ypaBHeHuii @pearonpma?

14. Chopmynupyiite Teopembl Opearonbpma.

15. IlpuBenure cxemy CBENEHHUS BHYTPEHHMX (BHemHMX) 3azad Jupuxie u Helimana
UHTETPAIbHBIM YPABHEHUSM.

Pasnea 5.

1. 3anummmTe Ghopmybl IPSAMOTO U 0O0paTHOTO TTpeodpa3zoBanus Jlamnaca.

2. lIpuBenute GpopmMyIibl IpsIMOTO M 0OpaTHOTO MpeodpazoBanus Dypre.

3. Kakum cBolicTBaM JO/DKHA YAOBIETBOPATH (PYHKIMS, YTOOBI CYIIECTBOBAJIO €€
npeoOpazoBanne Oypre (Jlammaca)?

4. IlepeunciauTe OCHOBHBIE CBOMCTBA MpeoOpazoBanus Dypre.

5. I[IpuBenure hopmyny npeodpazoBanus Oypbe OT IPOU3BOAHON JAHHOUN (PYHKITUU.

6. Uto Ha3bIBaETCS CBEPTKOM ABYX (YHKIIHIA?

7. Kakum 006pa3om cBepTKa ABYX (DYHKIIMI MOKET OBITh MpecTaBiieHa yepe3 nx dypobe-
o0pa3bi?

8. IlepeuncnuTe N3BECTHBIE HHTETPAIbHBIC TPE0Opa30BaHuUs Ha MOTYIPSIMOH.

9. KakoBa cBs3b Mexy npeodpazoBanneM @ypbe u npeodpazoBanueM Jlariaca?

10. TlpuBenute Gopmyny npeodpazoBanus Jlariaca oT mpou3BOJHON JaHHOW (YHKITUH.

11. B kakux o6iacTsx NpUMEHsIeTCsl HHTErpalbHOe Ipeodpa3oBanue MemnuHa?

12. KakoBa cBsi3p MEXIy ABYMEpHBIM IpeoOpa3oBanueM Dypre u nmpeodpazoanuem beccens?
13. B yem cocTOUT MpeuMyIIecTBO petieHust AuddepeHnrnaibHoro ypaBHEHUs ONEpaioOHHBIM
METO/IOM Iepe]l KIIaCCUHYECKUM METOA0M?

14. TlpuBeaure mpuMep NPUMEHEHHUS WHTETPAJIBHOIO MpPeoOpa3oBaHUs K PEIICHUIO 3a1aud
Komm 17151 BOTHOBOTO ypaBHEHHS.

15. IlpuBeauTe GopMysbl IPSIMOTO U 0OpaTHOTO Sin-(cos-)npeodpazoBanust Pypbe B KOHEUHOU
o0nacTu.

IIpumepsl 32124 111 CAMOCTOSATEJILHOTO PelIeHU s

1. Pemuts 3amauy:

0 u 0’u
—=4—+16¢>,t>0,x >0,
ot ox
1 ou .
u 70:—x4,— =2sin x,u 70:4t2.
= 6 ot |,_, =
2. Pemnts 3agauy:
2 2
20U 0 201y,

0x0y 0y y Oy

3. Peuuts 3amauy:

36



2
Ou za u_za_u+x+2t,0<x<1,t>0,

E Ox? Ox

u| =e" sin mcu| =u
t=0 x=1

o L

4. Tlonb3ysach HHTETPATIBLHBIM MpeoOpa3oBanueM Jlamiaca pemmuTh 3a1a9y:

ou 0°
lz—Z+u+Bcosx,0<x,y<oo,
oy 0Ox

3, ou(0,y)
0,y)= de 3, =222 =,
u(0,y)= Ae™, =

5. Haiiti pyHKIMIO TApMOHUYECKYIO BHYTPH KpyTa ¢ LIEHTPOM B Havaje KOOPAUHAT paanyca

: 2
r=2 TaKylo, 4To M|,=2 =sin3¢pcos” ¢,

[Touck wHpOpMamuM JUII OTBETOB HA BOMPOCH JUII CAMOCTOSTEIBHOH pabOTHl M
BBITIOJIHEHUS 33aJaHUH B HEKOTOPBIX CIy4asX MPEAINojiaraeT HE TOJIBKO HM3Y4YeHHE OCHOBHOMU
y4eOHOH JUTEepaTypsl, HO W TIPHUBICYCHHE JOMOJHHUTEIBHOW JIUTEpaTyphl, a TaKKe
UCTIOJIb30BaHUE PECYPCOB ceTH MHTepHeT.

B ocBoeHMHM IUCHMIUIMHBI JHIAMH C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
OonplIoe  3HAUEGHHE UWMeeT HHIWMBUAyaJlbHas ydeOHas pabora (KOHCYNbTAllMHM) —
JIONIOJTHUTETIbHOE Pa3bsiICHEHNE y4eOHOT0 MaTepHaa.

WuauBuyanbHble KOHCYJNBTAIMM 10 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3alUU OOydEeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTAKTa
MEXy TpernoaBareseM 1 00yJaromuMcs JTUIIOM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

7. IlepeyeHb HHMOPMALMOHHBIX TEXHOJIOTHH, HCIHOJb3YeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOIO NMPOLECcca M0 TUCHUIIMHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT Ml

1. IlpoBepka MHAMBUAYAJIbHBIX 3aJaHUM M KOHCYJIBTHPOBAHHE IMOCPEICTBOM 3IIEKTPOHHOMN
IIOYTHI.

2. Hcnonp3oBaHuE DIEKTPOHHBIX IpE3EHTAlMid IpU MPOBEACHUU  JIEKUUMOHHBIX U
71a00paTOPHBIX 3aHSATHH.

3. Hcnonp3oBaHME MaTeMaTHUYECKUX [TAKETOB MPHU BHINOIHEHUH HHAUBUAYAIbHBIX 3a/1aHUN.

IlepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHHust

1. Omnepanuonnas cucrema MS Windows.

2. MHurerpupoBannoe odpucHoe npuinoxernrne MS Office.

3. IIporpammHoe oOecneueHue JUIsi OpPraHMU3ALMU  YOPABISIEMOrO KOJUIGKTHBHOTO U
6e3omacHoro nocrymna B IHTEepHeT.

4. Maremaruueckue naketsl Matlab, Maple.

8. MarepuajibHO-TeXHHYECKOE O0ecneYeHue Mo JUCHUIJINHE

IIo Bcem BUIaM y‘IC6HOfI ACATCIBHOCTH B pPaMKax AJUCHUIUIMHBI HCIOJB3YIOTCA
ayIUTOPUH, KaOWHETHI U Ta0OpaTOPUH, OCHAIIICHHBIE 000PYI0BAaHUEM.

Jns  caMmocTosITeNnbHOW — paOOThl  OOYYAIOUIMXCS  MPEIYCMOTPEHBI  ITOMEILICHHUS,
YKOMIUICKTOBaHHbBIE CIICIHATN3NPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMITBIOTEPHONH TEXHHKOHU C
BO3MOXKHOCTBIO MOJKIIOUCHUs K ceTu «VHTepHEeT» U o0ecreueHueM I0CTymna B 3JIEKTPOHHYIO
nH(})OPMaAMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA.
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MarepuanbHO-TeXHHYECKOE 00ecreueHNe JUCIUTUINHBI U

No Bua pador
OCHAIIEHHOCTh
1. JlexkuuoHHbIE JleknuoHHas ~ ayguToOpus,  OCHAILEHHAas  IPE3CHTAlMOHHOU
3aHATUS TEXHUKOMN (poexTop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM TPOTPAMMHBIM ~ OO€CliedeHHEeM, a TaKxKe
HE00X0IUMOM MeOebIo (TI0CKa, CTOJIBI, CTYJIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTryeckue Aynutopus I8 CEMUHApPCKUX 3aHSITUH, YKOMIUIEKTOBaHHAs
3aHATHUS HEO0X0UMOM MeOeIIbIo (mocka, CTOJIE, CTYJIbs1),
Mpe3eHTAMOHHON TeXHUKOM (aymutopuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JEeMOHCTPAIlMOHHBIM  00OpYyJAOBaHUEM
(aymutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynnoBsie Ayautopus Ul CEMHHApCKUX  3aHSATUM, TPYINOBBIX U
(MHAMBUAYAJIbHbIC) | HHAMBUAYAJIbHBIX KOHCYJIbTAINH, YKOMIUIEKTOBAHHBIE
KOHCYJIbTAIINU HE00X0 MoK MeOenbIo (I0CKa, CTOIBI, CTYIIb).
(aymuropuu: 129, 131).
4. Texymuii Aynuropus Uil CEMUHAPCKHUX 3aHATUH, TEKYLIEro KOHTPOJ U
KOHTPOJIb, MPOMEKYTOUYHON aTTecTaluu, YKOMIUIEKTOBaHHas HE0OXOAUMOMH
IpoMeXyTouHasi | MeOenbio (IocKa, cTosbl, CTynbs) (ayauropum: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A30106, A512),
KOMITBIOTEPAMHU C JTUIICH3UOHHBIM IPOTPAMMHBIM O00eCTIEeYCHUEM U
BBIX0/10M B uHTepHET (106, 106a, A301)
5. CamocrosrensHaa | Kabuuer s CaMOCTOSITCIILHOU paboThI, OCHAILICHHBIN
pabora KOMITBIOTEPHOW TEXHHUKOM C BO3MOXHOCTBIO IOJKIIOUEHHUS K CETH

«MHTepHETY, MPOrpaMMOll SKPAHHOTO YBEIUYCHUSI, 00ECIICUCHHBIH
JIOCTYIIOM B DJIEKTPOHHYIO HH()OpPMaIMOHHO-00pa30BaTEIHHYIO
Cpelly YHUBEPCHUTETa, HEOOXOIUMON MEOENbIO (CTOIBI, CTYIIbS).
(Aymutopust 102a, ynTanbpHBIN 3a11).

BC€ KOMIIBIOTCPEI

KomnproTepHast momnepkka yuebHoro mpouecca no Hampasienuto 09.03.03 [puxmagnas
uHpOpMaATHKa 00ECIIEUNBACTCS 10 BceM IucCHUIUMHAM. DakyIbTeT KOMIBIOTEPHBIX TEXHOJIOTHHA
U TIPUKJIQJIHOM MaTeMaTHKH, OCHAIIEH KOMITBIOTEPHBIMH KJIACCaMH, YCTAHOBIICHA JIOKAILHAS CETh,

(bakynpTeTa MOJKIIOYEHbI

Kk cetu MHWureprer. CTyneHTaMm AOCTYITHBI

coBpeMeHHbie [I9BM, coBpeMeHHOE JTMIIEH3HOHHOE MPOTrpaMMHOE 00ecTieYeHHE.
CryaeHThI U IperoiaBaTelld By3a UMEIOT MMOCTOSIHHBIN JOCTYH K 3JIEKTPOHHOMY KaTajory
y4e0HOM, METOTNICCKON, HAYYHOU JIUTEpaType, MEPUOTNICCKUM H3IAHHUSIM U apXUBY CTATEH.
[Tpumeuanue: Konkperuzanus ayautopuii u ux ocHamienue onpenenserca OIIOIL.
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