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1 Henu u 3apa4n M3y4eHUs: QU CHUIIIMHBI
1.1 Ilesb ocBOEHUS AUCHUTIITHHBI
JlaHHasi TUCIUIUIMHA CTaBUT CBOEH IEJIbI0 M3y4yeHHe (yHIaMEHTAIbHBIX OCHOB TEOPUHU

ypaBHEHUU MaTeMaTUdecKol (U3UKH B 00BEME, HEOOXOOUMOM /i OOIIEro pa3BUTUS U
OCBOEHHUSI CMEXHBIX IUCHUIUINH (U3UKO-MATEMATHYCCKOTO IIMKJIA, OBJIAJCHHE ammapaToM
MaTeMaTH4eCKON (PU3UKU U TMOATOTOBKY K CO3HATEIILHOMY BOCIPHATHIO MPOIIEAYP MPUKIATHOTO
aHaJli3a, OCBOCHHE METOJOB IMOCTPOCHMSI MaTeMAaTHYECKUX MOJeJied Ha OCHOBE YpaBHEHUM
MareMatudecko ¢usuku. llenn AuCIUnIMHBI COOTBETCTBYIOT (DOPMHUPYEMBIM KOMIIETEHIIUSIM
OIIK-1, OIIK-3, I1K-2.

1.2 3agauu TUCHUTNINHBI

OcHOBHBbIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX MJIeH, MOHATUI U (DaKTOB ypaBHEHHI MaTeMaTHU4ecKON (hU3HKH,
HEOOXOIMMBIX JJIsl PELLIEHUs] TEOPETUUECKUX U MPUKIAIHBIX 3a7ja4 IPUMEHEHUSI TUCIUIUINHBI;

— (hopMUpOBaHUE HABBIKOB (DOPMYIUPOBATH M PEIIaTh 33/1a4l MaTEeMAaTHIYECKON (PU3uKH,
CO3/aBaTh U UCIOJIb30BATh MaTEMaTHYECKHUE MOJIETH MPOIIECCOB U OOBEKTOB;

— pacUIMpeHrue | YriyOJieHHe TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; IOJbEM OOILEr0 YPOBHS MaTEMaTUYECKOM KyIbTYpbI;

— (opMUPOBaHKE TBOPUYECKOTO MOX0/1a K U3YUEHHIO (PU3UYECKUX MTPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuumiuHa «YpaBHEHUSI MaTeMAaTUYECKON (PU3UKKU» OTHOCUTCSI K BapUaTUBHOW 4YacTH
bioka 1 "dQucrumauael (Moxynu)" ydeOHOTO TUIaHa MOATOTOBKM OakamaBpa. Mecto kKypca B
MOJATOTOBKE BBIIYCKHUKA OINPEIENsAeTCsS BBIJAIOLICICS POJIbIO METOJOB M MJIeH YpaBHEHMI
MaTeMaTH4eCKOW pU3UKU B (POPMHUPOBAHUH CHELMATUCTA O J1I000H 00JaCTH 3HAaHUH, CEPHE3HO
HCIIOJIB3YIONIEH MaTEMATHKY; KPOME TOTO, MHOTHE TUCKPETHHIE, "KOHEUHbIE" MOIeTH, 3aa9d 1
QITOPUTMBI, XapakTEepHble i1 JaHHOW CHENUAJIbHOCTH, HMEIOT CBOUM HCTOYHHKOM,
pooOpa3oM WM MPEAEIbHBIM CIy4aeM Ty WIH UHYI0 OECKOHEUHOMEPHYIO CUTYAIUIO, @ IOTOMY
TpeOyIOT CBOOOJHOrO BJaJEHUS HJEAMU M MOIXOAAMH, BbIpaOOTAHHBIMU B MaTeMaTHUECKOM
¢uzuke. JlanHbI Kypc HauOoJiee TECHO CBs3aH ¢ Teopuel auddepeHnaNIbHbIX YpaBHEHUH,
IIOCKOJIbKY OOJIBIIIMHCTBO YpaBHEHUM MAaTeMaTH4yecKoll (GU3UKM CBOAATCS TEM WM HHBIM
CHO0COOOM K OOBIKHOBEHHBIM U (HepeHIIMaTbHBIM YPABHEHUSM.

HeobOxonumMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMBITY JAESITEIbHOCTH
oOyuarouierocs npu OCBOEHUU JAAHHOM JUCUUIUIMHBI, IPUOOPETEHHBIM B pe3yJbTaTe U3yuyeHUs
MPEIUIECTBYIOIUX JUCHUIUINH, SBISIETCS OCBOEHHS KypCOB MAaTe€MaTH4YEeCKOro aHalu3a,
anreOppl M aHAJIMTHYECKON reoMeTpun U AuQepeHIuanbHbIX ypaBHEHUH, B o00beMme,
MIPEelyCMOTPEHHOM JUIsl COOTBETCTBYIOIIEH CHEIUAIBHOCTH.

1.4 Ilepeyenbr TMIAHMPYEMBIX Ppe3yJabTATOB O0y4YeHHMs 1O JUCIHHUIIMHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH pe3yJabTATaAMHU 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

[Iporpamma omnpezaenser oOwmui o0beM 3HaHMM, NO3BOJSAOLUN chopMHUpOBATH Yy
CTY/IEHTa LIEJIOCTHOE IpEeACTaBIeHHE OO0 OCHOBHBIX MOJENIAX M METOJaX MaTeMaTHYeCKOU
¢bu3uky, odbecreynBaroNINX MHUPOKUI CIIEKTp UX NMpuMeHeHui. Bmecte ¢ TeM, U3noxxkeHue psnaa
pas3zfenoB Kypca HEU30€KHO MMeEeT, B OCHOBHOM, MH(OPMALMOHHBIA Xapakrep. B pesynbraTe
W3YYEHHUS TUCLUIUIMHBI CTYIEHT AOJHKEH

—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUM YPAaBHEHHH MaTeMaTHuecKOoh (u3uku
(Teopembl CyIIECTBOBAHUS W E€IUHCTBEHHOCTH pelleHus 3aaad Kolllu OCHOBHBIX THIIOB,
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HayaJbHO-KPAEBBIX 3a7a4 OCHOBHBIX THUIIOB, TEOPEMBI O HEIPEPHIBHON 3aBHCUMOCTH PELICHUS
3ajau Komm OT HavanpHBIX JaHHBIX W I[apaMeTpoB), MPEACTaBIATh cHeuupuky 3aaad

pelIaeMbIX ¢ IOMOIIbIO YPaBHEHUI MaTeMaTU4ecKoil PU3UKH;

— YMCTb HaxXOIWUTb PCHICHHA:

oOmye JUisi OCHOBHBIX THNOB Ju(pdepeHIHaTIbHbIX

YpaBHEHUH C YacTHBIMHU IPOU3BOJHBIMU BTOpPOro nopsaka, 3agad Komwu 1ist ypaBHEHU
napaboJIMYecKOT0 U TUIEepOOIMYECKOTO THIIOB, HA4ajJbHO-KPAEBbIX 3a4ay JUIsl ypaBHEHUU

MapaboJMYECKOr0 W THUIEPOOJUYECKOTO THIIOB B OTPAHUYEHHBIX OOJACTSAX, BHEIIHUX U
BHYTPEHHMX KpAa€BbIX 3a7ay [JIs1 YPaBHEHUM JIUIMNTHYECKOTO THUIA, YMETh JI0Ka3bIBaTh
W3y4aeMbI€ TEOPEMBI;

— BJIAJIETh OCHOBHBIMH METOJIaMH PELICHUS HAYAJIbHBIX M KPAEBBIX 3aJ1a4 JUIsl YpaBHEHUI

MaTeMaTH4eCcKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKIAIHYIO 3a/aduy Ha
s3bIK U depeHIIMaNbHbIX YPAaBHEHUNH C YacTHBIMM IPOU3BOJHBIMU WM HHTErPajbHBIX
YpaBHEHUM U ONPEAETUTh IyTH €€ PEIICHMUS.

TpeOoBaHusl K YPOBHIO OCBOEHUS COJIEpXKaHUSI Kypca OINPEAEISIOTCS BBIIIECKA3aHHBIM,
CoJIep’)KaHHEe Kypca JOJDKHO OBbITh YCBOEHO HACTOJBKO IIyOOKO M OCHOBATENIbHO, YTOOBI
a TaKKe AaKTUBHOE BIJIAJICHUE METOJaMHU

oOecrieunTh MOTPEOHOCTH CMEKHBIX KYpCOB,

MaTeMaTU4YEeCKOW (U3MKH, KOTOPbIE MOT'YT BCTPETUTHCS B JaJbHEHIIEH MpakTUYecKol pabote

BBIITYCKHHUKA.

N3yuyenne naHHOM ydeOHOM NMCUMIUIMHBI HANpaBiICHO Ha OBJAJEHHE O0y4aroIUMCs

CJICAYIOIIUMHU KOMIICTCHIIUAMMU:

WNunexe Conepxanue B pesyibTare nzydeHus yuaeOHOM TUCIUIUTMHBI 00y4arOHecs J0JKHBI
KOMIIETEH | KOMIIETEHLH (nmm — yMeTh BIANETE
AN e€ gactun)
Cnocoben — OCHOBHEIC —  KOpPPEKTHO — OCHOBHOM
MPUMCHSTh 3a]a4d, YpaBHEHHUS | MOCTABUTh 3aJlady W | TEPMUHOIOTHCH 17§
(dyHIaMeHTalbHbIE | U METOJIBI | ONPENENUTh  KpaeBble | MOHATHIHBIM
3HaHMS, MaTeMaTHYECKOH YCTIOBUS; aHAIMTHYECKHU | anmnapaToM
HOJTyYEHHbIE B| (U3NKH; W YHCIEHHO pelaTh | MaTeMaTHYECKOMH
OIK-1 obnmactu (DUBUYECKHI CMBICIT | OCHOBHEIC 3a1aun | QU3MKH; OCHOBHBIMH
MaTEMaTU4CCKUX M| OCHOBHBIX MOHATHH | MaTeMaTHYECKOH AQHATUTUYCCKUMHA |
(W1M) eCTECTBEHHBIX| M ¢daxToB | GU3MKM U KOPPEKTHO | YUCICHHBIMU
Hayk, H| MaTeMaTH4eCKOH HHTEPIPETUPOBATH METOIaMH  PEIICHUs
UCIIONB30BaTh WX B| GU3UKM M cdepbl | MOTydeHHBIE YpaBHEHUH B YaCTHBIX
npo(eCcCHOHANIBHON | MX MPUMEHEHHUS pe3yabTaTHI. MIPOU3BOAHBIX
JeATETbHOCTH
— MaTeMaTHYecKH | — CTPOHUTH —  HaBbIKAMH
e (OpMyIHPOBKH | IIpOCTEHIINE pelieHus 3alayd |
OCHOBHBIX TOHSTHH | MaTeMaTHUCCKHE HWHTEpIIpETaIuH
U YTBEPXKJCHUH MOJIENT  CTaHJAPTHBIX | PE3YJIbTAaTOB B
CnocobeH — MaTeMaTHuecku | QU3MUECKUX MPOIECCOB | TEpMUHAX
MIPUMEHSITh ul e MOJIENIM | — [epeBecTd  3ajady | IPUKIaJHON 00acTy;
MOIU(UIMPOBATE | OCHOBHBIX Ha S3BIK | — Hay4yHO-
MaTeMaTH4ecKHe MPHIIOKEHUH g depeHuaTbHbIX METOANYECKUM
OIIK-3 |monmenu JUIsl| TEOPUU YPABHEHUH C YaCTHBIMM | alnapaTom TEOPHUHU
pemienuss 3amad  B| auddepeHranbHbl | TPOM3BOJHBIMH, g depeHuaIbHbIX
obmactu X ypaBHEHHI — HaxXxOIWTh PEIICHUS: | YPAaBHEHUH
npo)eCCHOHANIBHON | —  OCHOBHBIE o0Iue /st OCHOBHBIX | — HaBBIKAMH
JESTEIbHOCTH METO/IbI  PEIICHUS | THUTIOB JI0Ka3aTelbCTBA
3ajgau nddepeHuaIbHbIX OCHOBHBIX
MaTeMaTHYeCKOM YPAaBHEHUH C YAaCTHBIMM | YTBEP)KICHUN;
¢buznkn IIPOU3BOJAHBIMHU BTOPOIO | — HaBLIKAMHU
— OCHOBHBIE mopsaKa, TIIOCTPOCHUSI




Nnpexc Conepxanue B pesynbrare n3ydeHus: yaeOHOH TUCIUIUIMHBI 00YYaIOMIECs] TOIDKHBI
KOMIIETEH KOMHGTGHHHH(HHH — yMeTh BIANETH
AN e€ yactn)
HPHKIIaHbIE — BBIOMpAaTh METOMBI | MPOCTEUIIHX
TTaKeTEl, pElIEeHUs] OCTaBIECHHON | MAaTEMaTHYECKHUX
HCIIOJIB3YyEMBIE JJIS | 3a1a4M; Monener  (pusndeckux
peHIcHuA —  COJepKaTelbHO IpOLECCOB;
YpaBHEHH B | MHTEpPIPETUPOBATH — METoJaMH
YaCTHBIX pe3yJIbTaThI; HUCCIEI0BAHUS
IIPOU3BOJHBIX. —  HCIIOJIB30BaAThH MozeIeH (I)I/I3I/I‘IeCKI/IX
3JIEKTPOHHBIE MPOIECCOB
TEeMAaTUYECKUE pECypchl | — HaBbIKaMH
JUTS yrITyOJieHus 3HaHMI | MCIIONIb30BaHUS
110 HU3y4yaeMou | MMaKeTOB MPHUKIaAHBIX
JUCITUTIIINHE porpamMm TS
pelieHus 3aj1a4
MaTeMaTH4YeCKOM
buznkn
—  METOJbI — pa3pabaTbIBaTh —  CaMOCTOSITEIBHO
YHCJIICHHOT O aJTOPUTM OCYILECTBIIATH BBIOOD
aHam3a, HUMETh | IPUMEHSEMOTO METO/la | METOJAUKUA PEUICHUs U
4eTKOoe pelieHus; MOCTPOEHUSA
IIPEACTABIIEHUE O | — MPUMEHATH HA | aITOpuTMa TOM WM
BHUIAX NpPaKTUKE METOnbl | MHOH 3a1a4w;
MaTEeMaTHYECKUX YUCIICHHOTO  aHaju3a; | — JaBaTh MOJTHBIN
MO/JICIIEH, peanu3oBaTh aHajM3  pe3yJIbTaToOB
OCHOBaHHBIX Ha | YUCJIIEHHBI  aJITOpPUTM | pEUIEHUs U OLEHUBATH
YHUCICHHBIX MIPOrpamMMHO ¢ | TpaHMIIBI
METoAax, 0 | IMOMOIIBIO MIPUMEHUMOCTH
CrocobeH aKTUBHO
criocobax HX | HHCTPYMEHTAJIbHBIX BBIOpAHHOT'O METO/1a
yaacTBoBarb B IIOCTPOEHU, O | CPeACTB M NPHUKIAIHBIX | — OCHOBHOI
HUCCIICIOBAaHUH .
HOBBIX THUCIICHHBIX nporpamm; TEPMHHOJIOruen H
IK-2 MeTomax —  aHaJIu3HUpOoBaTh MOHATUHHBIM
MaTeMaIquCKHX peajim3annmn TOITy4YCHHBIC anrapaToM
MoJienei B N
CCTECTRBEHHBIX MaTeMaTquCKHX pe3ynbpTaThI. MaTEMATUYECKON
HayKax MOZCIICH. — [O0Jb30BaThCA (M3MKH; OCHOBHBIMH
— MCETOAbL U | cipaBOYHOM AHAJIUTUYECKUMHU U
CIocoOBl  TOMCKA | pMaTeMaTHYecKOM YUCJIEHHBIMU
HE00X0IUMOI JIMTEPATYPOI [0 | METOIaMH  PEIICHUS
uH(popmanu, MaTeMaTH4IeCKOM YpaBHEHUN B YaCTHBIX
MaTeMaTH4eCKUe ¢dusnke M | IPOM3BOIHBIX.
pecypcChl COOTBETCTBYIOILIMMHU — MeEToJaMu "
OubIMOTEK M CeTH | pecypcamu CeTH | mpUeMaMu TIONydeHHUs
HNurepuer o | IuTepHeT " CHUCTEeMaTHU3alluu
MeToJ1aM 3HAaHHH B  00JacTH
MaTeMaTHYeCKON MaTeMaTHYECKOU
¢H3HKH. ¢H3HKH

[Ipouecc ocBOEHUS TUCHUILIMHBL «YPaBHEHHUS] MaTeMaTHUYECKONW (PM3UKIW» HAIlpaBJIEH Ha
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedaomux TtpedoBanusim OPI'OC BO wu

00€eCIIeYnBAIOIINX

yCIIELIHOE

BCACHUC

OaxanaBpoM

MPOU3BOJCTBEHHOW H

Hay4HO-

UCCIIEIOBATEIbCKOM  JIEATENIbHOCTH, BJAaJEHUE METOAUKONW (QOpPMYIMpPOBAaHUA U PELICHUS
NPUKIAJHBIX 3a7ad, a TaKkKe Ha BbIPaOOTKY yMEHHMH MPUMEHSATh Ha MPAKTUKE METO]Ib
MPUKIAIHON MaTeMaTuKU U UHPOPMATUKH.

2. CTpyKTYpa M coep:KaHHe JMCUHHUIJIMHBI.




2.1 Pacnpenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO6mast TPYAOEMKOCTh JUCHUIUIMHBI COCTAaBIAECT 7/ 3a4€THBIX CAWHHI, 252
akamemuuecknx daca. Kypc «YpaBHeHuss MaTeMaTH4eCKON (PU3HKN» COCTOUT U3 JICKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKJIAEMBIX  PEryJspHOM  HMHIUBUIYyalbHOM  paboToii
MpenojaBaTeNsi Co CTyIACHTaMH B IPOIIECCE CaMOCTOSITENIbHOM paboThl. B koHIEe 5 cemecrtpa
MIPOBOJMTCS 3ayeT, B KOHIE 6 cemecTpa — 3ayeT, dSKk3ameH. [Iporpammol IUCHUILIMHBI
npeaycMoTpeHbl 34 4acoB JIGKIIMOHHBIX, 34 YacoB MPAaKTHYECKUX 3aHATHH U 4 daca
KOHTPOJIMPYEMOU CaMOCTOSITEIBHOM paldoThI, a Takxke 35,8 9acoB CaMOCTOATEILHON pabOTHI B 5
cemectpe, 48 4YacoB JIEKIMOHHBIX, 48 YacoB NpakTUYECKUX 3aHATHH u 9,8 wyacos
CaMOCTOSITEIFHON paboTHI — B 6 cemecTpe u 35,7 4acOB MOJTOTOBKH K SK3aMEHY.

Bcero CemecTpbl
Bun yuebnoit paboTsl 4acoB (4acel)
5 6
KonrakTHasi pa6ora (Bcero) 170,7 72,2 96,5
B ToMm uucne:
3aHsATHS JTEKIIMOHHOTO TUTIA 82 34 48
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTHUECKUE 32 34 48
3aHSITHS)
JlaboparopHble 3aHsATUS — — —
HNnas konTakTHas padora:
KonTposas camoctositensHo padoTsl (KCP) 6 4 2
IIpomexyrounas arrectauus (MKP) 0,7 0,2 0,5
CamocrosiTesibHasi padoTa (Bcero) 45,6 35,8 9,8
B ToMm uucne:
Kypcosas pabora — — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 20 20 —
IloaroroBka K TeKyniemMy KOHTPOIIO 25,6 15,8 9,8
[ToaroroBka K sK3amMeHy 35,7 - 35,7
OO0masi Tpy10€eMKOCTh qac. 252 108 144
B TOM HC/le KOHTaKTHAs | 4,7 72,2 98,5
pabora
3a4. efi 7 3 4

2.2 CTpyKTYypa AMCHMILUINHBI:

Pacrnipenenenue BuoB yaeOHON pabOTHI M UX TPYIOEMKOCTH I10 pa3jienaM JUCIUIUINHBI.
Pasznensl quciuninHel, n3ydaemMsele B 5 CEMECTPE.

KoanuectBo yacoB
AvynuropHas Bueaynuropnasa
Ne HaumenoBanue paznenos YATOp YAATOP
Bcero pabota pabora
JI I13 CPC
ITocranoBka u kinaccuukanys 3agaq
1 slaccHpuKaIA 3 32 10 14 8
MaTeMaTHYeCKoOi (Gr3uKu
YpaBHeHUs TUIIEPOOINYECKOrO TUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 3aa49Y1u U METOObI UX pemeHI/m
Bapuanumonnasle MeToabl B MATEMATHUECKOM
3 | Dapuan A 18 4 4 12
¢duznke
O030p HPOHAECHHOr0 MaTeEpHaja U IIPUEM
4 P TPOHA p p 3.8 2 - 1,8
3ayera




KomnuuectBo gacos
Ne HaumenoBanue pa3nenos AymuTopHas Bueaywropras
Bcero pabota pabora
J I13 CPC
Kontposnb camocrosrensHoi pabotsl (KCP) 4 - - -
[Ipomexxyrounas arrecrauus (MKP) 0,2 — — —
Hroro: 108 34 34 35,8

Paznenbl quciuninHbl, U3ydaemMbie B 6 CEMECTpE.

KomnuuectBo gacos
Ne HaunmeHnoBaHue pa3nenos AymuropHas Breayuropras
Bcero pabora pabota
J I3 CPC
1 IocTanoBka u Kfaccnq)mcaum 3a1a4 3 10 14 2
MaTeMaTHYeCKOi Gu3uKH
) YpaBHeHHS THITEPOOINIESCKOTO THIIA. 50 18 16 14
OCHOBHBIE 33]Ja91 H METOJIbI UX PEIICHHS
3 BapuarmonHbie METO/IbI B MATEMATHUECKOM 18 4 4 12
¢duznke
4 O0630p npoliIeHHOr0 MaTepraia U MpueM 3.8 ) B 1.8
3aqeTa
Kontpoinb camocrosrensHoi pabotsl (KCP) 4 - - -
[Ipomexxyrounas arrecrauus (KP) 0,2 — — —
Hroro: 108 34 34 35,8

[Ipumeuanue: JI — nexkuun, [13 — npakrtuueckue 3anstusi, CPC — camocrositenbHas padoTa
crynenta, KCP — konTponupyemas camoctosTenbHas padbora.

2.3 Conepsxkanue pa3aesioB JUCHUNIMHBI:

Cwmectp 5
Ne HaumenoBanue Conepicanme paszena dopma TEeKylero
paszena KOHTPOJISI
1 2 3 4
[TocranoBka u [Ipenmer u 3aaun MaTeMaTHUECKOM HU3KKe, ee KontponbHas
KJ1acCUpUKanus MECTO B €CTeCTBO3HAaHUH. BbIBOJ OCHOBHBIX ypaB- |pabora (1), ompoc
3a7a4 HeHUM Matemaruyeckoil pusuku. HauaneHeie u 10 pe3yibTaTam
MaTeMaTH4ecKol |rpaHuuHble ycinoBus. [locranoBka 3agau. 3anaya BBITIOJTHEHUS
buzuku Kommn. Teopema KoBanesckoii. KoppekTHOCTH 1O- JIOMAILHUX U
CTaHOBKHU 3aj[auy MaTemaTuueckoil ¢pusuku. [Ipumep CaMoCTO-
I. Anamapa. Ilonsitue 0060011IEHHBIX pEeLIEHH 3a1a4 | ATEIbHBIX paboT
MareMaTudeckoi pusznku u nmpocrpanctsa Codo-
neBa. [lpuHuun cyneprno3unuuu Jyis JMHEHHbBIX 3a-
nad MmatemaTtudeckoi ¢usuku. Kiaccudpukanus
YpaBHEHU BTOPOIO MOPSIAKA, TUHEUHBIX OTHOCH-
TEJIbHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTHKHU.
[IpuBeneHre ypaBHEHUN K KAHOHUYECKOMY BH]TY.
YpaBHeHUs 3anava Komu 1yig BonHoBoro ypasuenusi. @opmyna | KonTtpoapHas
) runep6onuyeckoro |[Janambepa. CyuiectBoBaHue, €AMHCTBEHHOCTb, yc- |paboTa (2), onpoc
" |tuma. OcHOBHBIE  |TOWYMBOCTH pemienus. O6o0menHoe pemenne. Pe- | mo pesynbraTtam
3a/1a4d ¥ METOJBl  |IIEHHUE 3a1a4 Ha nosynpsamoil. @opmysnsl [lyaccoHa | BBITOJIHEHHS




Ne HaumenoBanue Conepicanme paszena dopma TEeKylero
pazzena KOHTPOJISI
1 2 3 4
UX PELICHUS u Kupxroga. KoppekTHOCTh NOCTaHOBKH 331241 JIOMAlIl. ¥ CaMOCT.
Komm myist BostHOBOTO ypaBHeHUs. 3anaya Komm pabot
U1l HEOJAHOPOHOTO ypaBHEHUSI.
KpaeBbie 3a1aun 17151 BOJIHOBOTO ypaBHEeHUs. Pop-
Myubl ['prna. Teopembl €IMHCTBEHHOCTH, YCTOM-
yuBocTH. 3anada [lItypma—JInyBmmsa. Meron pas-
neneHus nepeMeHHbIX (Pypbe). Teopemsl cyiiecT-
BOBaHMsl. Penienne HeoTHOPOIHBIX 3a/1a4 METOJIOM
Oypre. Gynkuun beccens. 3agada o konebanun
KpYIJI0i MeMOpaHBl.
Bapuarnmonssie OcHOBHbIE IOHATHS BAPUALIMOHHOTO UCUUCIICHHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 3aj7[a4u, ypaBHeHUE Ditniepa-Jlarpamka
3 MaTeMaTH4ecKol |DKCTpeMyMbl pyHKIIMOHANIOB. Bapuanus ¢pyHkuu-
" |bpuzuke oHasa. BaprannoHHbIE 3a/1a4M B MaTEMaTUYECKON
¢uzuke. Bapuannonnas 3aiaya 11 MHTErpasa
SHEpPruMu.
Cemectp 6
Ne HaunmenoBanue Conepicanme paszena dopma TEeKylero
paszeina KOHTPOJIS
1 2 3 4
YpaBHeHUs HauansHo-KpaeBble 3a1aun 1711 ypaBHEHUS TEIUIO- KontponbHas
napabosinyeckoro |mpoBojaHocTH. [Ipunimn makcumyma. Meton @ypre pabora,
tuna. OCHOBHbIE  |peUICHHS KpaeBbIX 3a1a4. TeopeMbl erH- OTpOC IO
3aJlaud U METOJIbl  |CTBEHHOCTH, ycToHunBoCcTU. CylllecTBOBaHUE pe- pe3yabTaTam
1. |ux pemieHus menus. 3agaya Koiu i ypaBHEHUs TEIIIONPO- BBITIOJIHEHUS
BOJHOCTH. Teopembl €IMHCTBEHHOCTH, YCTOWYHU- JIOMAIIl. ¥ CaMOCT.
BocTH. dyHIameHTalbHOE perenue. MuTerpan pabot
[lyaccona. 8-¢ynkuus Jupaxa. 3agauu Ha
nosnynpssMoi. Meroxa pynkuuit I'puna.
YpaBHeHUs OO11ue cBoiicTBa rapMOHUYECKUX (QYHKIIUI. KontponbHas
ammunTuaeckoro  |[IpuHumn MmakcumyMma Juis rapMOHUYECKUX pabora
tumna. OcHoBHble  |GyHKuMit. Oneparop Jlamnaca B KpUBOJIMHEWHBIX
3agaun. Teopus KoopauHaTtax. OyHJaMEeHTaIbHOE PELICHUE
MOTEeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, Ha
wiockoct). KpaeBble 3a1aun 1151 ypaBHEHHM
2. Jlamutaca u Ilyaccona. TeopeMbl €IMHCTBEHHOCTH.
Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus noreHuuana. CeeaeHue
KpaeBbIX 33J1a4 K UHTETPAJIbHBIM YPAaBHEHUSM.
CymectBoBanue peuieHus. Meton pasaeneHus
IIEPEMEHHBIX PEILIECHUs KPaeBbIX 3a]a4 B
MPOCTEHINX 00JIACTSX.
[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypre Ompoc mo
MHTETPATIbHBIX (’KCTIOHEHIIUATILHOE, SiN-, COS- TPE0Opa30oBaHNUS, pe3yJbTaTtaM
3. |mpeoOpa3oBanuii k |[KoHeuHbIE. [IpeoOpa3zoBanus beccens, MemnuHa. BBITIOJTHEHUS
peuienuto 3a1a4  |[IpuMepsl npruMeHeHHsI UHTErpalbHbBIX JIOMalll. ¥ CaMOCT.
MaTeMaTH4eCKOl |mpeoOpa3oBaHuil K pelIeHUIO 3a1a4 pabot




HanmenoBanue dopma TeKymero
No Conepsxanue paszena P Y
paznena KOHTPOJISI
1 2 3 4
buzuku MaTeMaTH4YeCKOU (QU3HKU.

2.3.1 3auATusd JeKIUOHHOI0 THIIA

Cemectp 5

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTuyeckoil (U3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbiBOZ OCHOBHBIX ypaBHEHHI MaremMaTuueckoi ¢usuku. HadanpHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBaneBckoii. KoppekTHOCTh MOCTaHOBKHU
3amau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 00GOOUIEHHBIX peLIEHUI
3ajau MaremMaTudeckod ¢u3uku u mpocrpanctBa Cobonesa. [IpuHIMI cynepno3uuuu Jiis
JUHENHBIX 3a7ad MareMarudecko ¢usuku (2 4.). Kraccudukanus ypaBHEHUH BTOpOTo
MOPSIIKA, JIMHEHHBIX OTHOCHTENBHO CTapLIMX MPOU3BOJAHBIX. XapakTepucTtuku. [IpuBenenue
YpaBHEHUN K KAHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3agmava Komm i BomHoBoro ypaBHeHus. ®opmyna Jlamambepa.
CyiiecTBOBaHNE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemeHus (2 4.). O0o0OIieHHOe pelleHue
3anaya Komm /uis HeonHOpoAHOTO ypaBHeHHUs (2 4.). Pemenue 3agau Ha moJrynpsiMoit (2 4.).
@®opmynsl [lyaccona u Kupxroda (2 4.). KoppexktHocts noctaHoBku 3amaun Komm ans
BOJTHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun [yt BoiHOBOro YypaBHeHus. Popmynsl ['puna (2 u.). Teopemsl
€IMHCTBEHHOCTH, YycToWuuBocTH. 3amaya Irypma—JluyBumns (2 4.). Meton pasaeneHus
nepemeHHbIX (Dypbe) (2 u.). Teopembl cymiecTBoBaHMs. PerieHue HEOIHOPOAHBIX 3ajay
MetoqoM Dypee (2 4.). Dynkiuu beccens. 3agada o konebaHuu Kpyrio MemOpansI (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapUALMOHHOIO HWCYMCIEHUS: IOCTAHOBKA 3aJauyH,
ypaBHeHUe Jiinepa-Jlarpamka. DxkctpeMymbl GyHKImoHanoB. Bapuanus dynkmuonama (2 4.).
Bapuanmonnsie 3amaun B MaremMaTHdeckoi ¢usuke. BapuanumonHas 3amada Juisi MHTErpaa
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HauvanpHo-kpaeBble 3aJauu Il ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Metoa ®ypre pemieHust kpaeBoix 3ama4 (4 4.). TeopeMbl € TMHCTBEHHOCTH,
ycroiuuBoctu. CymiectBoBaHue pemieHuss (2 49.). 3agaua  Komm 1ist  ypaBHEHuUs
TEIUIONPOBOJHOCTU. Teopembl €AMHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIaMeHTalbHOE
pemienue. HMurerpan Ilyaccona. O-pynkums Jupaka (2 4.). 3agaud Ha NOJIYNPSAMOM.
Pacnipoctpanenue kpaeBoro pexuma. Meron ¢pynknuii I'puna (4 4.).

Paznen 2. Omepatop Jlarutaca B KpHMBOJWMHEWHBIX KoopauHatax. DyHaameHTanbHOE
peumienue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha Ijiockoctd) (2 4.). OOmwue cBoiicTBa
rapMoHudeckux ¢pyHkiuil. [lpuHuun makcumyma Juis rapMonundeckux GyHkuui (2 4.). Kpaessie
3amaun Juis ypaBHeHuil Jlarutaca u Ilyaccona. Teopemsl eauHcTBEHHOCTH (2 4.). DyHKUUU
I'puna 3amaum Hupuxne m Heiimana, ux cBoiictBa. (2 4.). Iloctpoenme dynkiuu ['puna
BHYTPEHHEH U BHemHeH 3anad Jupuxme ansa mapa (2 4.). CneacrBus u3 ¢popmynsl [lyaccona (2
4.). [lorennuan o0bema u ero coicta (2 4.). IloBepxHOCTHBIE OTEHIIMANBI U UX CBOMCTBA (2
4.). UnTerpanpubie ypaBHeHus (2 4.). CBeneHue KpaeBbIX 3aJ1a4 K HHTErPaIbHBIM YPaBHEHUSIM.
CymectBoBanue pemieHus.(2 4.). Meroa paszeneHusl NEpeMEHHbIX PElIeHHs] KpaeBbIX 3a]au B
npocTemux odmacTsax (2 4.).

Paznea 3. [IpeoOpazoBanue Jlamaca (2 4.). [IpeoOpazoBanust @ypbe (3KCIIOHESHIIHAIBHOE,
sin-, cos- mpeoOpasoBanus, koHeuHble (4 4.). [IpeoOpazoBanus beccens, Memnuna (2 4.).
[Ipumepbl MpUMEHEHUsST MHTETPalbHBIX MPeoOpa3oBaHUM K PEHICHHUI0 3aJady MaTeMaTU4YecKOil
¢uzuku (2 4.).

2.3.2 3aHATHSA CEeMHHAPCKOI0 THIIA



1. bynak B.M., Camapckuii A.A., Tuxono A.H. CO0pHUK 3ama4 1O MaTeMaTH4EeCKOM
¢usuke; 2. EBnokumoB A.A., [1aBnosa A.B., Pyonos C.E. YpaBHenust MareMatuueckoil Pu3ukm.
Metonuueckue ykazanus; 3. AnrynuH K.K. Meronsl matematnueckoit ¢usuky; IlaBnoa A.B.,
PybuoB C.E., CmupHoBa A.B. IIpuMeHeHne HHTErpalibHbIX MpeoOpa30BaHUM K PEIIEeHUIO 3aa4
JUTsl ypaBHEHUM B YaCTHBIX MPOU3BOJIHBIX. METOMYECKUE YKA3aHHUS.

Cemectp 5
Pazgea 1. YpaBHEeHUsI B YacCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJHOPOAHOCTD,
npuMepsl. BBIBOJT ypaBHEHHsI MaJIbIX MOTIEPEUHBIX KOJEOAHWH CTPYHBI U MaJIBIX MPOJOJBHBIX

KoJieOanui CTCPIKHA, I/IHTeraHBHBIfl 3aKOH COXpAaHCHHA KOJIMYCCTBA ABHIKCHMUA. Haganpurpie u
rpaHu4Hble ycinoBHus. [locTaHoBKa 3a1a4.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, rmasa 2), 1-4 c1p. 8 (2).

BriBOg ypaBHEHHS TEIIONPOBOJHOCTH, WHTETPAIbHBIA 3aKOH COXPAHEHUS HHEPTHHU.
BriBon ypaBHenuss nud@y3um, WHTErpaJbHBIA 3aKOH COXpaHEHHUsS KOJIMYECTBA BEIIECTBA.
Hauanenasie u rpannunsie yciioBus. [loctaHoBka 3agay. BeiBoa ypaBHEHUN TMAPOJUHAMUKHA U
AKyCTHKH. YPaBHEHHS YCTAHOBHUBIIMXCS MpoueccoB. I’ pannunblie ycioBus. [loctanoBka 3agad.

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

Knaccudpukanuss ypaBHeHMH 2-rOo MOpsiiKa MHOTMX IepeMeHHbIX. Kinaccudukanus
YpaBHEHUH 2-rO0 TOpsAAKa C JBYMS HE3aBUCUMBIMU IE€PEMEHHBIMH, XapaKTEPHUCTUYECKOE
ypaBHEHHUE U XapaKkTepucTuku. [IpuBeaeHne ypaBHeHU ¢ IByMsI HE3aBUCUMbBIMU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHMUsSI C MOCTOSAHHbIMH Kod(pdunuentamu). IlpuBenenue
YpaBHEHUH C JBYMSI HE3aBUCUMBIMU MEPEMEHHBIMU K KAHOHHYECKOMY BHUAY (YypaBHEHHUS C
nepeMeHHbIMU ko3¢ duuuentamu). IlpuBeneHue ypaBHEHM C JByMsl HE3aBHUCHUMBIMU
MIEPEMEHHBIMH K IIPOCTEHILIEMY BUY

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

Paznen 2. Meto XxapakTeprCTUK PEIICHUs YpaBHEHUM TUTIepOOInYecKoro Tuna. Pemenune
3amaun Kommu ajist oHOMEpHOTO BOJTHOBOTO ypaBHeHms. Dopmyna [Janambepa. Pemenue 3amau
Ha NOJYOPSIMOM /i1 OJAHOMEPHOIO BOJHOBOrO YypaBHeHMs. Pemenue 3agaun Kowmm i
YpaBHEHHUs TUNEPOOIMUECKOro TUIA B IPOCTPAaHCTBE U HA miockocTH. Dopmynsl [lyaccona u
Kupxroga. Meroa @ypbe penieHus: KpaeBbIx 3aa4 A1 ypaBHEHUH TUIIepO0oIMYECKOTO THIIA.

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

Pa3znea 3. BapuannonHsie 3a1a4u.
848,850,853, 851,854,855 (3).

Cemectp 6

Pa3znen 1. Pemenne HawanmbHO-KpaeBbIX 3a7ad Jisd yYpaBHEHUM MapaOOIMYECKOTO THIIA.
Meton ®ypre. Meton @ypbe perieHns HeOTHOPOAHBIX 3aa4 I YpaBHEHUN Mapad0IMdecKOro
tuna. Pemenne 3apaun Komn mia ypaBHenuns rermonpoBogHoctr. @opmyna Ilyaccona.

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



Paznen 2. N'apmonnueckue Gynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbIix 3a1a4d Jist
ypaBHeHus Jlamnaca B npocreiimux obnactax. Meron @ypre. Meton @yphe pelieHns KpaeBbix
3aja4 Juist ypaBHeHust [lyaccoHa B Kpyre U KoJIblLIE.

14 (a—n), 15 (1 rmaBa 4), 13 (6—¢), 17-19 (1 rnara 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1

rinaBa 4)

Paznea 3. [Ipeo6pazosanue Jlamnaca, [IpeoOpa3zoBanne @ypbe (IKCIOHSHIIMAIBHOE). Sin-,
cos-ipeoOpazoBanusi Oypbe Ha MOTYNPSAMO, KOHEUHBIE TTpeoOpazoBanus Dypee.
180,182 (1 rnana 2), 88,89 (1 rmasa 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 cTp. 20, 1,2 c1p.
25 (4), 4,9,10 ctp. 26 (4).

2.3.3 JIaGopaTopHbIE 3aHATHS

VY4eOHpIl MaH HE NpeaycMaTpUBaeT JIaDOPAaTOPHBIX 3aHATUNH MO AMCLUILIMHE
«YpaBHEHUSI MaTEMaTUYECKON (PUUKI.

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

VY4eOHbIi IUIaH HE MpeaycMaTpUBaeT KypCOBBIX pabOT MO NUCHUIUIMHE «YPaBHEHUS B

YaCTHBIX ITPOU3BOJHBIX).

2.4 llepeyeHb Y4eOHO-METOIUYECKOT0 00eCIeYeH s ISl CAMOCTOSITEJIbHOI PadoThI
00y4YaIOIMXCS MO AUCHHILIHH

Ne Bux CPC

[Tepedyenn yueOHO-METOIUUECKOTO OOECTICYCHUS JUCIIUTUIMHBI TI0
BBITIOJTHEHUIO CAMOCTOSITEIHHOU PaOOThI

1 2 3

1 |I[loarotoBka K|l. YpaBHeHuss MmaTremMaTH4ecko (u3MKU (AIEKTPOHHBIA pecypc, cpeaa
TEeKYyIIEMY MOyJIbHOTO 00y4eHus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meronuyeckue yKazaHUSl [0 OpraHW3aldd H  BBIIOJIHEHHUIO

CaMOCTOSTEIEHON Pa0OThl, YTBEP)KJIEHHBIE HA 3aceJaHud Kadeapbl
MaTeMaTU4YeCKOTO  MOJCTUMPOBaHUS  (PaKynbTeTa  KOMITBIOTEPHBIX
TexHonornd W mnpukiagHor wmaremMatuku OI'BOY BO  «Kyol'Yy,
npotokos Ne 10 ot 30.03.2018

2 |IIpopaboTka
Mmarepuana

1.  Antyamn K.K. Meroapl maTematnueckoit ¢usuku. M.: Tupexr-Menua,
2014. 123 c. [OnexrpoHHbli  pecypc]. - Pexum  mocryma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckuit M.M. Jleknuu 1Mo ypaBHEHHSIM MaTeMaTH4eCKOH (U3UKH.
CII6.: Jlawp, 2016. 164 c. [DnexkrpoHHBIH pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/72982.

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

4. Tlerposckuit W.I'. Jleknuu 00 ypaBHEHHSX C YaCTHBIMUA MPOHU3BOIHBIMU.
M.: ®uzmatiut, 2009. 404 c. [DnekTpoHHBI pecypc]. - Pexxum moctyma:
https://e.lanbook.com/book/59551.

5. HWneun A.M. YpaBHenus maremarndeckoi ¢uszuku M.: GDUIMATIIUT,
2009. 192 c. [OnexrpoHHBIi  pecypc]. - Pexum  mocryma:
https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHUsI MaTeMaTH4ecKo (U3UKH.
M.: U3a-80 MI'Y, 2004. 798 c.
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Y4eOHO-MeTOAMYECKUE MaTephalibl JJIs CaMOCTOSATENbHOM paboThl 00ydaroIUXCs M3
YHUCJIa MHBAJIUAOB | JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocTraBistoTcs
B (hopMax, alalTHPOBAHHBIX K O'PAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

Jljig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapylIEHUSIMH ONIOPHO-JIBUTaTEeIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

2.5 CamocrosiTe/IbHOE H3yYeHUEe Pa31e10B JUCHUILINHBI

[enbto caMocTOSTENHLHOM pPAOOTHI SIBISIETCA YIUIyOJeHHE 3HAHUN, MOJYYEHHBIX B
pe3yibTaTe ayIUTOPHBIX 3aHITHH, BHIPAOOTKA HAaBBIKOB MHIAUBUAYAJIbHON pabOThI, 3aKpeIlJICHUE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BpPEMs IPAKTUUYECKUX 3aHATUH.

CopnepxaHue NPHUBEIEHHOM OCHOBHOM U JONOJIHUTENBHOW JIMTEpPaTypbl I03BOJISET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHYECKON (DU3HKH.

Cemectp 5

Pazpen 1. IlocranoBka 3amau maremarudeckoil ¢usuku. HekoppektHble 3amauu;
Knaccugukanuss ypaBHEHMH B YaCTHBIX IPOM3BOJHBIX BTOpOro nopsaka. KanoHuueckue
(dhopmel. ConpspKEHHBIE OTIEPATOPHI.

Jlureparypa [O 1-3, I 1].

Pa3nen 2. 3agaua ¢ naHHBIMM Ha XapakTepucTukax (3agaya ['ypca). CymiecrBoBaHue U
CANMHCTBCHHOCTb PCIICHUA 3aJa4d C JaHHBIMM Ha XapaKTCPpUCTUKaAX; MGTO)I PI/IMaHa;
Creuunanbable QyHKIUU MaTemaThueckod ¢usuku. Kiaccnueckue opToroHajbHbIE MOJMHOMBI.

VYpasuenue beccens u nuuHApUYECKre PYHKINU.
Jlureparypa [O 1-3, J1 9].

Pa3nesn 3. OcHOBHbIE MOHATHS BApUALMOHHOTO MCUUCIEHUs (QyHKIMOHAJ, JIMHEWHBIE U
KBaJlpaTUUHble  (YHKIMOHAJBL, OKCTpeMyMbl  (QyHKIHOHana); IIpocreiimine  3amaun
BAapUAIIMOHHOTO MCYUCIICHHS (3a7a4a 0 OpaxuCTOXpOHE, H30TIEpUMETPUUIECKAs 3a1a4a).

Jlureparypa [O 1-3, J1 9, 10]

Cemectp 6

Paznean 1. 3amaun, npuBOAAIINE K YpaBHEHUSAM MMapadoIMuecKoro Tumna. JJonosHuTeIbHbIe
YCJI0BHA W IMOCTAHOBKA KPACBBIX 3adad JJIA ypaBHeHI/Iﬁ Hapa6OJII/I‘-I€CKOl"O TUIIA. HpeIIGHI)HI)Ie
ciydan; QyHKIMS UICTOYHUKA JJIs1 ypaBHEHUS apab0JIu4yecKoro TUma.

Jlureparypa [O 1-4, 1 1, 9, 10].

Pasznen 2. YpaBuenue ['enpMmrosbiia B HEOrpaHMUYEHHOW 00JIaCTH. YCIIOBHS M3ITy4CHUS,
OcHOBHbBIE MOHSATHUS TEOPUU HHTErpajbHbIX ypaBHeHuil; [lomunomsl Jlexxanapa. Cepuueckue
(mapoBbie) pyHkuuu. Meron ®ypbe perieHust BHyTpeHHel 3aqaun upuxiie s mapa.

Jlureparypa [O 1, 119, 10].

Pa3znen 3 Kiiaccuueckue unrerpanbHbie npeoOpasoBanus (Pypbe, Xankens, MeminHa,
Jlanmaca, Konrtaposuua—JlebeneBa, Memnepa—®oka). HMHurerpanbHble npeoOpa3oBaHUs
00001IeHHBIX (QYHKIIHH.

Jlureparypa [ 1,7, 9].
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3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpeboanusimu GI'OC BO no HampaBieHHIO MOJArOTOBKU OakaiaBpoB
nporpaMMa IO JUCUUIUIMHE «YpaBHEHUS MaTeMaTudyeckoll (U3MKU» MpeaycMaTpuBaeT
UCIOJIb30BaHUE B Y4eOHOM IIpoLiecce CIEAYIOIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: YTEHHUE
JEeKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HajJ MHAWBUIYaIbHBIMU
3aJJaHUSIMU C HCIIOJIb30BAaHUEM ITAKETOB MPUKIIAJAHBIX POTPaMM, pa300p KOHKPETHBIX CUTYyaLUH
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJIOTHMH MPEJOCTaBISIOT CPEJICTBA PAa3HOIUIAHOBOTO OTOOpa)KeHUS
JIITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxon pazbopa KOHKPETHBIX CUTYalMi IIUPOKO HUCIIONIB3YETCs KaK MpernojaBaTesieM, Tak
n OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOJAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1ayH, JJIs KOTOPBIX
€IMHBIX N10JIX0/10B HE cylecTByeT. [Ipu uccienqoBaHuy U pelieHny Kak 10 KOHKpETHOM 3aauun
UMeeTCsl, Kak IpPaBWJIO, HECKOJIbKO METOJOB, a 3TO TpeOyeT pa3dopa M OIEHKHU IIeJIoil
COBOKYITHOCTH KOHKPETHBIX CUTYaIHi.

Ooee
Bt sansitus Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE KOJIIECTEO
TEXHOJIOTUU
4acoB
Cemectp Crnaiig-nexiuu. OO0CYX)IeHUE CIOKHBIX
T 1 BOIIPOCOB: YpaBHEHUS THIIEPOOTHUECKOTO 3
tumna. OCHOBHbIE 334U U METOJbI UX
pelieHus
[IpakTrueckue 3aHATHS B peKIMax
5 113 2 | B3aUMOJCICTBUS «IIPEMOJABATENb — CTYACHT» 8
U «CTYIEHT — cTyAeHT» (paznen 1)
Craiin-nexuu. OOCyXIeHHE CI0KHBIX
T 1 BonpocoB: [IpuMeHeHne HHTErpagIbHbIX 10
npeoOpa3oBaHMi K pEIIeHUI0 3a/1a4
6 MaTeMaTH4eCKON (PU3HKHU
[TpakTudeckue 3aHATHS B pSKAMax
I13 2 | B3aMMOJAEWCTBHS CIIPETOIABATEND — CTYIACHT» 10
U «CTYJEHT — cTyAeHT» (paznen 1)
Hroro 36

Lenb sekyuu — 0030p METOJOB IMOCTPOEHHS] MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX, 3HAKOMCTBO ¢ IpobiemMaMu U  amnmapaTtom
MaTeMaTHdeckor gusnku. Ha gexiusx cTy1eHThl Noay4datoT olliee NpeCcTaBIeHre 0 M0AX01axX
1 METOJIaX UCCIIEI0OBAaHUS U PEIICHMS 3a/1a4 MAaTEMaTHYECKOU (pU3UKH.

Lenes npakmuueckozo 3anamusn — HAYIUTh NPUMEHATH TEOPETUYECKUE 3HAHUS IPU
PELIEHUH U UCCIIE0BAHNY KOHKPETHBIX 3a]1a4.

Tewmbl, 3aaHKsi U BONPOCHI ISl CAMOCTOSATEIbHOW pabOThl MpHU3BaHbl CHOPMHUPOBATH
HAaBbIKM [OMCKa HMH(QOpPMAIMH, YMEHHSI CaMOCTOSITEJIbHO pacIIUpsiTh M YIIyOJATh 3HaHWUS,
ITOJTy4EHHBIE B XO/I€ JICKIMOHHBIX U IPAKTUYECKHUX 3aAHITUH.

[Toxaxon pa3bopa KOHKPETHBIX CUTyallMil HIMPOKO HCHOJIb3YeTCs KaK IMPEno/iaBaTeseM,
TaK U CTyJI€HTaMH MpU IPOBEJCHUH aHaIN3a PE3YyIbTaTOB CAMOCTOSATEIBHON pabOTHI.

JUnst i ¢ OrpaHWYEHHBIMH BO3MOKHOCTSMH 3JI0POBbSI IPEAYCMOTPEHA OPraHM3aLuUs
KOHCYJIBTAIIU} C UCIIOJIB30BAHNUEM 3JIEKTPOHHOU MTOYTBHI.

4. OueHo4Hble cpeacTBa IS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH M NPOMeKYTOYHOMH
aTTrecTaluu
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VYyeOHast 1eATenbHOCTh MPOXOJIUT B COOTBETCTBUU C IpadukoM yueOHOro mporecca.
[Ipouecc camocTosATenbHON pPabOTHl KOHTPOJIMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH U
WHIWBHUAYyAIbHBIX KOHCYNIbTamuil. CamocTosiTennbHas paboTa CTyJAEHTOB MPOBOAMUTCS B (opme
M3Y4YEHUs OTAEIBHBIX TEOPETHUYECKUX BOIIPOCOB IO IPEAJIaracMom JINTepaType, peuieHus 3a1ad
1 IOATOTOBKHW MHAWBUAYAJIIBHOI'O 3aIaHUA.

@DOH/T OLIEHOYHBIX CPEACTB TUCHUIUIMHBI COCTOUT M3 CPEJCTB TEKYIIEro KOHTPOJS (CM.
MPUMEPHBIC BApUAHTHl CAMOCTOSATEIBHBIX 3aJaHUM, 3a/lad U BOIMPOCOB) U MPOMEKYTOUHOU
aTTecTaluu (3a4era U IK3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacCTB, HCIIOJIB3YEMBIX JIIsL TCKYLIETO KOHTPOJIA
yCIIEBAaEMOCTH, Ipe/jiaraeTcsi NepeyeHb BOIMPOCOB IO pasjeiaM, KOTOpble MpopadaThIBatOTCS B
MPOIIECCE OCBOCHMSI Kypca, a TakKe€ BapUaHTBl KOHTPOJBHBIX paboT. J[aHHBIA TEepeUeHb
OXBAaTbIBACT BCC OCHOBHBIC pasAciibl KypcCa, BKIKOYAad 3HaHWA, IIOJYy4aCMbBIC BO BpEMdd
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBa€MOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca npu Caavuc BLINOJIHCHHBIX CAMOCTOATCIIbHBIX SaHaHI/II\/’I.

ATTCCTaIII/IfI 110 y‘~IG6HOI>'I AUCLUIIIINHE HpOBOI[I/ITCSI B BHJIC DK3aMCHA. 3K3aM€HaHHOHHBII7I
OHMJIET COJICP)KUT JIBa TEOPETHUYECKUX BOIpoca U 3amady. CTyIeHT TOTOBUT OTBETHI HA OWIICT B
MMMCBMEHHOM (popMe B TEUEHHUE YCTAHOBIICHHOTO BpeMeHH. Jlanee sk3amMeH mpoTekaer B (opme
cobOecenoBanus.

CooTBeTcTBHE KOMIIETEHIHIi, (HOPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunael 3ausatui DopMBI KOHT
[Tepeuenn A1 38 op OHTPOJIA

KOMITCTCHIIUH i JIa6. | Ilp. KCP CPC

OIIK-1 + + + + |- Konrpoasnas pabora;

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHON pabOThI;

— DkK3aMeH
OIIK-3 + + + + |- Konrpoasnas pabora;
— 3auer;
— Omnpoc mo  pesynbpratam
CaMOCTOSITEIbHON pabOThI;
— DK3aMeH
MK-2 + + + + |- Omnpoc mo  pe3ynrbraTam

CaMOCTOSITEIbHON pabOThI;

4.1 D oHJ 01IEHOYHBIX CPEaACTB AJIsl MPOBEACHUSA TEKYIICro KOHTPOJIA

TunoBble KOHTPOJIbHBIC 3alaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMbIe JJI OleHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (I/IJ'[]/I) OonbITa I€ATC/ILHOCTH, XaPAKTCPU3YIOIIUE ITAIlbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0CBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmsbl

HpuMepﬂoe COAECPKAHUE KOHTPOJIbHBIX paﬁoT

1. Kontponbnas Nel (IlocranoBka 3aa4 MaTeMaTudecko pU3MKN).

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Ne 1
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Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Yipyruii cTepKeHb IIEPEMEHHOIO CEUYEHHs S (x) , KOHIIBI KOTOPOI'0 YIIPYrO 3aKpeIUICHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majble IMPOJIOJIbHBIC

KOJ'IC6aHI/I$I, BBI3BAHHBIC HCKOTOPLIM HAa4YaJIbHBIM BO3MYIICHHUEM. IInoTHOCTH Macchl paBHa P (x)

, MOZTyJIb YIIPYTOCTH — E (X )

Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Bokoas mosepxHocth crepskHs 0<x</ temmomsomupopana. HauanbHas Temmeparypa
CTEp)KHS HyJIEBas, OJUH KOHEIl IIOJJICPKUBACTCS INPHU HYJIEBOM TeMIlepaType, a JApyrou
Temonsonuposad u ¢ Momenta ! =0 jelicTByer pacnpenencHHBbIl BHYTPEHHUH HCTOYHUK
Ter1a MOIITHOCTH ¢(X).

Bapuanr 3
[ToctaBuTh KpaeByro 3a1auy:

bokoBasi MOBEPXHOCTh CTEPXKHS TEIUIOM30JMPOBAHA, a HAa KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEIJIOOOMEH CO cCpeJaMu, TeMIleparypa KOTOphIX u#; W up. HadanmpHas
TeMIepaTypa CTEpKHS HyJIeBas

2. KontpoapHas Ne2 (IlpuBeneHue Kk KaHOHUUECKOMY U IIPOCTEHIIEMY BUAY YPaBHEHHH C
JBYMsI HE3aBUCUMBIMH [IEPEMEHHBIMHU ).

EBnoxkumor A.A., [laBmoBa A.B., PyonoB C.E. YpaBHenus marematudeckoi (pu3ukm.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM padoThl Ne 2

Bapuanr 1
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHMUS:
o’u  Ou
a) y_x§: O, X<0;
0%u 0%u 0%u
2 2
X +6Xx -7 =0.
0) ox? 4 Ox0y 4 oy?

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
" " " i ro_
Uy, + 4y, +4us, +3u, +6uy, =0.

Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
ou  Ou
a) y—)cy: 0, x>0;
6 xﬁzu +2./x 0"u + 0"u la—M:O
) 2 3 0 2 20
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2. IlpuBectu Kk mpocTerieMy BUAy ypaBHEHUE:

U, +2qu +5uW +§ux +2uy =0.

Bapuanr 3
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHUS:
2 2 2
a)x281j+2xyau+yzalj=0.
ox 0x0y oy
0%u 0%u ou
2
X - -2—+u=0.
6) ¥ o Vo <0

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
" " " i ro_
Buy, —Suy, —2u), +3u, +uy, =0.

XX

3. Kontponbnast Ne3 (Pemenue 3agaun Komu g ypaBHeHUN runepOoIMueckoro THIA.
Pemenue 3agaun Ko u 3a7a4 Ha NOJIynpsiMO JU1sl BOJTHOBOTO ypaBHEHUS).

EBnmoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKOW (PHU3UKH.
Metoanueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[IpumepHbIe 3a1a4i KOHTPOJIBbHOM padoThl Ne 3

Bapuanr 1
Haiitn pemenue 3anaun Komm:

S - ' o
a)u,—u,—12u,=0, |x|<oo, y>0; ul|_y=e", u,|_,=0.

6) Uy =uy, +xsint, t>0,

x| <oo; ul_ =37, uj| =ﬁ

PCHII/ITB HaanBHO-FpaHI/ILIHBIe 3ada4n.
2) u'=%", x>0, >0, u(x,O)z x’, u,'(x,O)z X, u(O,t)z .

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| <o, y>0; ul_,=0, u,|_,=sinx.

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

x|<oo; u|_ =x"sin x, u|_, =cos 2x.

Pemuth HavdaJIbHO-IPAaHWYHBIC 3aa4u:
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a) Uy =Uye, x>0, 1>0 4 (x,0)=sinx, u (x,0)=1, u,(0,t)=cost

o) ul =%’ +e ", x>0, >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|<oo; ul|_ = ln(x2 + 1), ul|_, = cos 2x.

Pemuth HavdaJIbHO-IPAaHWYHBIC 3aa4u:

ayuy =9, x>0, >0 u(x,0)=x", u/(x,0)=3x",u'(0,£)=9t

xx

6) 25u, =u. +e ", x>0,1>0, u(x,O):x, ut'(x,O):sinx, u(O,t):sint

4. KonrposbHasg Ne 4 (Meroxg ®Dypbe perieHus CMEIIAHHBIX 334ay Uil YpaBHEHHM
TUTIEPOOTMIECKOTO U TTapaboIUIECKOTO THIIOB).

EBnmokumo A.A., IlaBmoBa A.B., Py6omo C.E. VYpaBHeHus wmaTemaTH4yecKOW (PHU3UKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM paboThl Ned

Bapuanr 1
Pemmutes cMentangele 3a1a4u:

a) Uy =36u, t>00<x<1 u(0,0)=0, u(l,1)=0 u(x,0)=5sin 7x0, u,(x,0)=0

xx’

6) U, =ty +u+xt(2—1)1>00<x<m u,(0,6)=1>, u,(z,t)=17,u(x,0)= cos 2x.

Bapuanr 2
Pemmutes cMentangble 3a1a4u:

a) u, =16u

XX’

t>00<x<1 u,(0,)=0, u(l,t)=0,
RY/4 T
u(x,O)z cos Tx, u,(x,0) = cos Ex.

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

Bapuanr 3
Pemmutes cMentangble 3a1a4u:

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

6) U = Uy +2u,t>0,0<x <l u(0,6)=0, u(l,t)=0,u(x,0)=1.
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5. Kontponbnas Ne 5 (Meton @ypre penieHus KpaeBblX 3a1a4 /Ui ypaBHeHui Jlamiaca
u Ilyaccona).

EBnoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4decKod (PHU3UKH.
Metonuueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a4i KOHTPOJIbHOM paboThl No5

Bapuanr 1

1. Haiitu ()yHKIHIO, TApMOHHYECKYIO B Kpyre X~ + ) <1, y/OBJICTBOPSIONLYIO IPAHUYHOMY

) 2
YCTOBUIOU| ;= X" =Y -4

2. Haiiti QyHKIHIO, YIOBIETBOPSIONIYIO B Koublie 1 < x” + ) <4 ypaBuenuo [Tyaccona

14 14 _ _ _
um+uyy——4xy, u yzzl—y, Ul o o =0.

x2+

Bapuanr 2

1. Haiitu KITHIO, TADMOHHYECKYIO B KOJIbIlE 1 < X +y' <4 , VIOBIICTBOPSIOIIYIO I'PaHUYHBIM
YH p Yo y p Yo I'p

YCIIOBHSAM 0) = =0, U, . ,=y-9

on K 4y?=l
2. Haiitu )yHKIHIO, YIOBIETBOPSIONIYIO B Kpyre X~ +)” <4 ypaBuenmio Ilyaccona
up Uy ==x, ul , , =y.
i X" +y =4

Bapuanr 3

1. Haiiti ()yHKIHIO, TApMOHHYECKYIO B Kpyre X~ + ) <1, y/OBICTBOPSIONIYIO TPAHUYHOMY

u
YCIIOBUIO — =0
on I

-~ 2 2

2. Haiitu dyHKIIUIO, yIOBISTBOPSIOINIYIO B KoJiblle 1 < x” + ¥y~ <4 ypaBuenuto [Tyaccona
14 14 au

u, +u. =1 W TIpaHUYHBIM YCIOBUSAM u|, , =0, — =X.

» x“+y =1 an

x4yt =4

IIpumepHble popMyIMPOBKM MHAUBHUAYAJIbHBIX 3aJaHUI
1. Bocnonb3oBaTbCsi CpEICTBAMU MAaTE€MaTHYECKMX [IaKeTOB JUISl pELIEeHUs 3aJadyd U
BU3yalIM3al[iH Pe3yIbTaTOB.

Ha kpyrmyto memOpaHy, 3aKpeIuieHHYIO 0 Kparo, JEHCTBYET BHEIIHSS TapMOHHMYECKas
cuia q(x,t)= psin®t, HENPEephIBHO paclpejieieHHass M0 BCed IUIomagud MeMOpaHBbI.

[IpoBepuTh, 4TO BBIHYXJAEHHbIE KOjeOaHUsI MEMOpaHbl BBIPAaXalOTCS paBEHCTBOM (R — paauyc
MeMOpaHbI)

1 )
u=—|—>—=%-1|sinwt.
@ JO(COR]
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2. Bocnonws3oBathCcsi cpeACTBAaMH MaTEMAaTUYECKHMX IMAKETOB JJIsl pEHIeHUsA 3aJaddl U
BHU3YyaJIN3aI[UU PE3YJIbTATOB

[unuaap pagumyca R HarpeT A0 TeMIepaTypsl I, W OXJIaXAACTCS C MOBEPXHOCTH TaKUM

00pasom, 4TO ee Temmeparypa, HaumHas ¢ mMomeHrta ! =0, moamepKuBaeTCs MOCTOSHHOW W
paBHOM Hym0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUSAX OJIMHAKOBO.

4.2 @D oHJ O1LIEHOYHBIX CPpEeaCTB AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOﬁ aTrrecranmumn

OcHoBHbIE TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS AUCLHUILIMHBI IPEACTABIEHBI B TA0IHIIE
B BHJIE¢ MPHU3HAKOB CHPOPMUPOBAHHOCTH KoMIeTeHui. TpeOoBanus GopMynHpyroTCs B
COOTBETCTBUU CO CTPYKTYypoil, npunsaToir B ®I'OC BO: 3HaTh, yMETH, BIAJETh.

Ha3Banue komie-
TeHI MU (MM ee

CprKTypa KOMIECTCHIIMH

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

4acTH)
OIIK-1 3HaTh : 3HaeT OCHOBHBIE 3aj[aud, YPaBHEHUS U
Crocoben OCHOBHBIC 3aJ[a4l, YPABHEHHUS U METOJIbI Meroasl M.
IIPUMEHSTh MaTeMaTHYeCKON (PU3MKH; PU3NICCKUI
(I)yHZ[aMeHTaHI)HI)Ie CMBICJI OCHOBHBIX MOHITHI 1 q)aKTOB

3HAHUS, TOJIY4YCHHBIC
B 00JIaCTH
MaTEeMaTUYECKUX U
(WMM) ecTeCTBEHHBIX

MaTeMaTH4ecKoi pu3uku u cepbl ux
MPUMEHECHUS

VYMers:
KOppeKTHO IIOCTAaBUTH 3a):[aqy nu OHpeI[e.HI/ITb

YMeer KOpPpEKTHO CTaBUTh 3ajady M
YUCIEHHO pelaTh OCHOBHBIE 3aJaud
M® u KOppEKTHO HHTEPIPETUPOBATH

HayK, u KpaeBbI€ YCIOBUS; aHATMTUYECKHU 1
HCIIONE30BATE UX B | YUCJIEHHO PEllaTh OCHOBHBIE 3aJa4l MIOJTy4CHHBIC PE3YIIbTATHI.
po(eCCHOHANBHON | MaTeMaTHUYeCKOH (PU3UKU M KOPPEKTHO
ACATCTIBHOCTH HHTEPIPETUPOBATE NOTYYCHHBIC
pe3yabTaTHI.
Bnaners: Biageer OCHOBHOU TEPMHUHOJIOTHEH U
OCHOBHOH TEPMHHONIOTHEH M MOHATHIHHBIM | TOHATHHHBIM alrapaToM Mo,
anmapatoM — MaTeMaTHYeckod  (PM3UKU; | OCHOBHBIMH aHATU THYECKIMHU u
OCHOBHBIMU AHATUTUYECKUMHU U |YMCICHHBIMM  METOJaMH  pelIeHus
YHCIICHHBIMHU MeTOJaMH petenus | YM®
YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX
OIIK-3 3HaTh : 3HaeT MaTeMaTHYecKue (OPMYITUPOBKU
Crocoben —  MaTreMaTh4ecKue (opMynUpOBKH | OCHOBHBIX MOHATUI W YTBEPKIECHUU U
HPUMEHSATH U OCHOBHBIX IIOHSTHU U yTBep)KI[eHI/Iﬁ MaTeMaTI/I‘IeSKI/Ie MOJCIN OCHOBHBIX
MOIH(HUIMPOBATH — MaTeMaTHYecKHe MOJCIH  OCHOBHBIX | IPHIIOKCHHN Teopun
MATEMATHUECKHE NpUIOKEHUH Teopun auddepeHrantbHbIX A depeHIHaNbHbIX  yPABHCHUH, a
MOJIENH [/ PELICHUS] YypaBHEHUH TAIOKE  OCHOBHBIC MCTObI PCIICHHS
— OCHOBHBIE METOABI pelleHus 3ajady|3a4ad MaTCMaTHICCKON usnky.

3aJ1a4 B 00J1aCTH
npogheccroHaIbHON
JEATETbHOCTH

MaTeMaTH4eCcKoi (Qr3uKu

OCHOBHBIE TIPUKJIaTHBIC TTAKETHI,
WCTIOJIb3yEeMbIC JIJISl pEellieHNs] ypaBHEHUH B
YaCTHBIX MTPOU3BOIHBIX.
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Ha3Banue komie-
TeHI MU (MM ee
4acTH)

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

YMers:

— CTpOUTH TIPOCTEUIINE MaTeMaTHYecKue
MOJIETTH CTaHJapTHBIX bu3nIecKux
MPOIIECCOB

— TepeBecTH 3a1aqy Ha SI3BIK
g depeHInaibHbIX ypaBHEHHUI c
YaCTHBIMU MTPOM3BOHBIM;

— HaxXOmUTh  pelIeHHs:  o0Imme  JIs
OCHOBHBIX  TUNOB  auddepeHmanbHbIX

YpaBHEHUH C YacCTHBIMH MPOU3BOAHBIMU
BTOPOTO MOPAIKA;

- BI)I6I/Ip aTb MECTOIbI peUICHNA
MMOCTaBJICHHOM 3aJ1auu;

—  coaep)KaTelbHO WHTEPIPETUPOBATh
pe3yNBTATHI;

HCIOJIb30BaTh AJIEKTPOHHBIE TEMATUYECKHUE
pecypehl IS yriyOieHHs 3HaHUHN 110
HU3y4aeMOU TUCIUILIINHE

Ywmeer CTPOUTh npocTenmme
MaTeMaTHYECKHE MOJICNIN CTaHIAPTHBIX
(buznIecKuX MIPOIIECCOB. Ymeer
MEpeBOUTh  3ajJa4y  Ha  SI3BIK
maddepeHMAIBHBIX ~ YpaBHEHHH ¢
YaCTHBIMH  TIPOM3BOIHBIMH. Y MeeT
HaxOJWTh  pEIICHUsA: OoO0Imue  JyIs
OCHOBHBIX THIMOB auddepeHmanbHbIx
YpaBHEHU M c YaCTHBIMHA
MPOU3BOJHBIMH BTOPOT'O MOPSI/IKA;

Moker BBIOMpaTh METONBI PEIICHUS

[IOCTaBJICHHOM  3ajlaud, a  Takxke
COZIEpKaTENbHO HWHTEPIPETHPOBATH
pe3yabTaThl u HCIIOJIb30BaTh

3JIEKTPOHHBIE TEMATHYECKUE PECYPCHI
JUTS yriyOJIeHHs 3HAHUM 10 U3ydaeMoi
JUCHUIUINHE

Bnaners:

— HaBBIKAMM  pEIICHUSA  3aJauyud U
HMHTEPIPETAIMd PE3yJIbTAaTOB B TEPMHUHAX
MPUKIIaIHON 001aCTH;

—  HAyYHO-METOINYECKUM anmapaToM
Teopuu auddepeHIMaTbHBIX YPaBHEHUH

— HaBBIKAMU JIOKa3aTEIbCTBA OCHOBHBIX

YTBEPKICHUN;

— HaBBIKAMH TIOCTPOEHHUS MPOCTEHIINX
MaTeMaTHUECKHX  Mojelell  (U3NYIecKuX
IIPOLIECCOB;

— MeTOAaMU  MCCIIENOBaHMS  Mopenel
(DUBNIECKIX TIPOIIECCOB

HaBbIKaMH WCIIOJIB30BAHU [IaKEeTOB

MPHUKIIAIHBIX MPOrpaMM JUTS PEHICHUS 3a1ad
MaTeMaTHYeCKoi Qu3uKu

Brnaneer HaBbIkaMul pelIeHUs 3aaud U
WHTEpIIpETauH pe3yIbTaTOB B
TepMHUHAX  NPUKIAAHOH  00JIacTH;
HAYYHO-METOANYECKUM anmnapaToM
TEOpUHU g depeHuanbHbIX
YpaBHEHUH. Moxer IIOCTPOUTH
MpocTeHIne MaTeMaTHYeCKHEe MOJIEIH
¢usnvecknx  mporeccoB.  Bmaneer
METO/IaMU  HCCIICIOBAHHUA ~ MOJeeH
(U3NYECKNX TPOLIECCOB M HAaBBIKAMH
WCTIOJIb30BAHMS TTAKETOB TPUKIIAIHBIX
nporpaMM  JUisi  pEIIeHHsl  3a/ad
MaTeMaTH4eCKoi (Qr3uku

I1K-2

CrocobeH aKTHBHO
y4acTBOBATh B
HCCIIEOBAHNHI
HOBBIX
MAaTEMATUUYCCKUX
Mojenei B
C€CTCCTBCHHBIX
HayKax

3HaTh:
— MeTombl YHCIECHHOIO aHajinu3a, HMETh
YeTKOoe MPEICTaBICHUE 0 BUIAX

MaTeMaTHYECKUX MOJIeNeil, OCHOBAaHHBIX Ha
YUCIEHHBIX METOJax, O CIocobax mux
MOCTPOCHUH, O  YHCICHHBIX  METOMaX
peanu3ai MaTeMaTHIEeCKUX MOJICTIEH.
METO/IbI M CIIOCOOBI MTOMCKA HEOOXOTUMOii
UH(OpMAIIUH, MATEMAaTHIECKHE PECYPChI
Ooubmuorek u cetu MHTEpHET 10 MeTonam
MaTeMaTHYeCKOH (PU3HKH.

3HaeT METoIbl YHUCICHHOTO aHaln3a,
HUMEET YeTKOE MPENCTaBICHUE O BHJIAX
MaTEMaTHYECKUX MoOJICNIeH,
OCHOBAaHHBIX Ha YHUCJICHHBIX METOJaX, O
criocobax ux MTOCTPOCHHU A, 0
YHUCIICHHBIX ~ METOIAX  peau3aliu
MaTeMaTU4YeCKuX  Mopene.  3HaeT
METO/IbI u CIIOCOOBI MOHCKa
HE00XOAMMOK nHdopMaruy,
MaTeMaTHYECKHE Pecypchl OHOIMOTEK
n ceru HHTepHer 1o  merogam
MaTeMaTHYeCKOH (DU3HKH.
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Ha3Banue komie-
TeHI MU (MM ee
4acTH)

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

VYMers:

— pa3pabaTbiBaTh
MIPUMEHSIEMOT'0 METO/Ia PEIICHHUS;
— IIPUMEHATh HA  IPAKTUKE
YHUCIICHHOTO aHaJm3a; peann3oBaTh
YUCIIEHHBIA  aJrOPUTM  MPOrPAMMHO €
IMOMOMILIO HWHCTPYMCHTAJIBHBIX CPEACTB U
NIPUKJIAHBIX IIPOTrPaMM;
—  aHaJIM3UPOBAThH
pe3yabTaThI.

aJrOpUTM

METOIBI

IOJTY4YCHHEBIC

MOJIb30BATHCA CIIPABOYHON MaTeMaTHYECKON
JIUTEPATypOH 10 MATEMAaTUYECKON (U3KKE U
COOTBETCTBYIOIIMMU PECYPCAMH CETU
HNurepuer

YMeer  pa3pabaThiBaTh
MPUMEHSIEMOI'0  METOAa  pEIleHMs,
MIPUMCEHATH Ha ITPAKTHUKE METOAbI
YHUCIICHHOTO aHajn3a; peajn30BaTh
YUCIICHHBI QJITOPUTM MPOTPAMMHO C
IIOMOIIbIO MHCTPYMCHTAJIBHBIX CPEACTB

aITOPUTM

u MIPUKJIAHBIX MporpamMm u
aHAJIM3UPOBATH MOJTyYEHHBIE
pe3yabTATHI.

I10JIb30BATHCSA CIIPaBOYHOMN
MaTEMaTUYECKOW  JIUTEpaTypod  I0
MaTeMaTHYeCKON ¢duznke u

COOTBETCTBYIOIIMMHU pECYypCaMu CETU
HNurepuer

Bnaners:

—  CaMOCTOSITETIbHO OCYIIECTBISTH BBIOOP
METOOMKH  pelmieHHus W [OCTPOEHHS
aJropuTMa TOW WY MHOM 3aJa4H;

— JaBaTh IIOJHBIM AaHamu3 pe3yJbTaToB

peUICHUA u OLICHUBATh Ir'paHUIbI
MPUMEHHMOCTH BBIOPAHHOTO METO/Ia
— OCHOBHOH TEPMUHOJIOTHEN 51

MOHATHHHBIM aNMapaToM MaTeMaTHYECKON
(U3MKH; OCHOBHBIMH AHATUTHYECKUMH H
YUCIIEHHBIMU METOIaMHU peleHus
YpaBHEHHH B YaCTHBIX MPON3BOIHBIX.
METOJaMH W TPHEMaMH TIONyYCHUS W
CACTEMAaTH3allMd 3HAHUU B  oOJlacTH
MaTeMaTHYeCKoOi (r3uKu

CaMOCTOSITETIPHO OCYIIECTBIISITH BEIOOD
METOJIUKH pEIIEHUS | IOCTPOSHHS
aJropuTMa TOW WM MHOM 3a/Ja4M; MOET
JaBaTh IIOJIHBI AHAJIN3 pE3yJIBTATOB
pelieHuss W OLIGHWBaTh  TPaHUIIBI
MPUMEHUMOCTH BBIOPAHHOTO METOJIa.
Biameer OCHOBHOM TEPMHUHOJIOTHEH U
MOHATUIHBIM armnapaTrom
MaTeMaTHYeCKOH (DU3HKH; OCHOBHBIMH
QHAIUTHYECKUMH M YHUCICHHBIMHU
METOJJaMH  pEIIEHUs ypaBHEHUU B
YaCTHBIX TPOM3BOIHBIX.

METOJaMH M TMpHEeMaMHU TOIy4eHUs U
CHCTEMATH3allMd 3HAHWH B oOJacTu
MaTeMaTH4eCcKoi (Gr3uku

IIpuMepsI 3a4eTHBIX 32JaHUH

Bapnanr 1

1. TlocTtaBuTh KpaeByro 3ajady:

Yhpyruii crepieHb NePeMEHHOTO CeUeHHS O (x)’ KOHIIBI KOTOPOT'O YIIPYrO 3aKpeIIeHbI

(ko3 dunenT ynpyroro 3akpervieHust k),

COBCpIIACT CBO6OI[HI)I€ MaJbI€ IPOAOJIBHBIC

KOJ'IC6aHI/I$I, BBI3BAHHBIC HCKOTOPLIM HAa4aJIbHBIM BO3MYIICHHUEM. IInoTHOCTE Macchl paBHa P (x)

, MOZTyJIb YIIPYTOCTH — E (X )
2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:

o’u

o’u B
) S5 x oy =0,x<0;

0y

" " " i r_
6) U + AUy, +4uy, +3u, +6u, =0.

Bapuanr 2

1. TlocTtaBuTh KpaeByro 3ajady:

BokoBas moBepxHocTh cTepikHs 0<X </ temmomsonupopana. HauanpHas Temmeparypa

CTEp)KHS HYJEBas, OJUH KOHEIl IOJJICPKUBACTCS NpPHU HYJIEBOM TeMIlepaType, a JApyrou
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Temonsonuposad u ¢ mMomenta ! =0 jelicTByer pacnpenencHHBbI BHYTPEHHUH HCTOYHUK
TeI1a MOIITHOCTH ¢(X).
2. IlpuBecTH K KAHOHMYECKOMY BUJY YPABHEHUS:
2 2
ou Ou
Var Tt P
0) u_+2u +5u +lu' +2u, =0
xx xy W y :

Bapuanr 3

1. TlocTtaBuTh KpaeByro 3ajady:

bokoBasi MOBEPXHOCTh CTEPXKHS TEIUIOM30JMPOBAHA, a HA KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEIJIOOOMEH CO CpeJamMu, TeMIeparypa KOTOpPhIX u#; W up. HadanmpHas
TeMIepaTypa CTEpKHS HyJIeBas
2. IlpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:
0°u 0°u , 0%u
—+2xy ————+ 5
ox 0x0y o0y

" " " i r_
6) My =Sty —2uy, +3u, +u, =0.

a)x2 :0

HpI/IMeprlﬁ MnepeICHb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMEH

1. Tlonstue nuddepeHMaIbHOIO ypaBHEHHUS C YacTHBIMU Npou3BoAHbIMHU. [locTaHOBKA
3aj1a4 MareMaTudeckoil pusnku. TUrbl KpaeBbIX YCIOBUH.

2. KoppekTHoCTh OCTAaHOBKH 33/1a4 MaTemMaruueckoil pusuku. [Ipumep Anamapa.

3. BriBox ypaBHeHus kosiebanusi cTpyHbl. [Ipumepsl Ipyrux ypaBHEHHM MaTeMaTUYeCKOi
bu3uKu.

4. BpIBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

5. BBIBOJ ypaBHEHMI I'HIPOIMHAMUKYU U aKyCTHKU.

6. Knaccudukauust nuHelHbIX auddepeHInaIbHbIX YpaBHEHUH BTOPOrO IMOpSAJIKa B
YaCTHBIX [TPOU3BOIHBIX (OOIIMIA ciyydail).

7. Knaccudukauus nuHeiHbIX nuddepeHnaibHbIX ypaBHEHUH BTOPOTO MOPsIKAa C ABYMS
HE3aBUCHMBIMH  IIEPEMEHHBIMU.  XapaKTEPUCTUYECKas  IOBEPXHOCTb. [IpumMepsl
XapaKTEPUCTHK.

8. IlpuBenenue k KaHOHMYECKOMY BUY Iu(depeHINaTbHBIX YPaBHEHUH BTOPOTO MOPSIKaA
C /JBYMs HE3aBUCHUMBIMM IE€PEMEHHBIMU (TUIEPOOIMUYECKOTO THUIA, MapaboIMUYecKOro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o0 XapakTepuCTHKaX

9. Pemenne 3amaun Komm Ui OJZHOMEpPHOTO BOJHOBOrO ypaBHeHus. ®dopmyna
JI”’ Anmambepa

10. CymecTBOBaHUE, €IMHCTBEHHOCTh W YCTOMYMBOCTH pewieHus 3agaun Komm st
OJITHOMEPHOTO BOJTHOBOTO ypaBHeHHUsA. O000IIEHHOE PEIICHHE.

11. Pemenue kpaeBbIX 3a/1a4 Il OJHOMEPHOTO BOJIHOBOTO YPABHEHUSI HA MOIYIPSMOI.

12. Pemenne 3amaun Komm Uit JBYXMEpPHOTO M TPEXMEPHOTO BOJIHOBBIX YPABHEHUM.
®opmyna [Tyaccona. @U3NYECKHil CMBICI PEIICHUS.

13. Pemenue 3agaun Komm 11 HEOTHOPOAHOTO BOJHOBOI'O YPaBHEHUS.

14. ENMHCTBEHHOCTh U YCTOMYMBOCTH pelleHus 3anadur Kommm s BOJIHOBOro ypaBHEHHUS
(TpexMepHBbIi ciay4ait).

15. Merog @ypbe pelieHuss CMEIIAaHHBIX 3aJad Uil BOJIHOBOTO YypaBHEHHUs (U1
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'pDaHUYHBIX YCJIOBHi). EAMHCTBEHHOCTH
peuieHusl.

16. IlpumMeps! penieHUs: CMENIaHHBIX 3a7ad (3a7aya O KOJeOaHUSIX OrpPaHUYEHHOW CTPYHHBI,
3aJla4ya 0 KoJIeOaHUSIX KPYyrJioi MeMOpaHbl

21



17.
18.

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

32.

Oynkiuu beccens. CoictBa Gpynkumii beccenst.

CMemianHble 3a7ayd  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. llpuHUMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKHM CMEIIaHHBIX 3a]a4 /Uil YPaBHEHHUS TEIIONPOBOIHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3aJa4d  JJIi  YpaBHEHHS
TETUIOTPOBOTHOCTH (OJHOPOJHOTO U HEOTHOPOIHOTO).

Pemenue 3agaun Komu 11 ypaBHeHuUs TemionpoBoaHoCTH. Meton ¢ynkumii ['puna.
Pemenue 3agauu o pacpocTpaHeHUH TEIIa B TPEXMEPHOM MIPOCTPAHCTBE.

OcHOBHbIE THUMBI KpaeBBIX 3a1ad JUlsl YpaBHEHUH 3JuidnThdyeckoro tuma. llpuHiun
MakcUMyMa JjIsl TapMOHMUYecKuX QpyHkuuid. @opmyisl ['puHa.

EavHCTBEHHOCTH pelieHus KpaeBbIX 3a/1a4 JUIsl ypaBHEHHM /UM THYECKOrO TUIIA.
O®yukuun ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

[Ipumenenne merona ¢GyHKUMM ['pyHa K pemIeHHIO KpaeBbIX 3anay Uil ypaBHEHUUH
AJUIANITUYECKOTO THMA (pelieHne BHyTpeHHen 3aaaun Jupuxie 1is mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHN4ecKUX QyHKUUN (PYHKINH, TAPMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUN).
OObeMHBII 1 TOBEPXHOCTHBIE MOTEHIHAIIBI U X CBOMCTBA.

Pemenue 3anau Jupuxie n Heitmana ¢ moMoIbIO TOTEHIIMAIOB.

[Ipumenenne Meroga @Pyppe K PpEIIEHHUIO KpaeBbIX 3a4ad I YPaBHEHMM
AITMNTUYECKOTO THMA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ansa ypaHenus Jlamiaca
B Kpyre)

WuTerpanbHoe npeoOpazoBanue dypbe (onpeaenacHue, CBOWCTBA, PUMEpP MPUMEHEHUs
npeoOpaszoBanus Pypre K pelIeHUI0 3a/1a4 MaTeMaTHYeCKOU PU3UKN).

WuTerpanbuble mpeoOpa3oBaHusi Ha NoaynpsmMoil (mpeobpa3zoBanue Jlamnaca, sin, cos-
npeobpaszoBanusi Pypwe, mpeoOpazoBanne XaHKEs).

Bapuamms Qynknumonana. OxcrpemyMm (yHkmuoHana. Bapuanuonnele 3agaud B
MaTeMaTH4eCKOU (PU3HKE.

HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

Haiitu ¢dynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAaJbIX TOMEPEYHBbIX KOJeOaHUi
omgHoponuou crpynsl (0,/), 3akperuieHHOW Ha KOHIaxX. HadaibHble CMEIIEeHUs

ONUCHIBAIOTCS PyHKIMEH 3gin 27" 4 55in 7~ . HauanbHas ckopocTb pasHa Hymo. (Cuty
/ /

HAaTsOKCHHA U INIOTHOCTH CTPYHBI CUUTATh PaBHBIMU €I[I/IHI/III€)

Crpyna c¢ 3akpemieHHbIMA KoHmamu (0,7) KomneOiercs TMoJ JCHCTBHEM CHIIBI,
pacnpeieieHHON ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIIU B
HaYyaJIbHbIII MOMEHT OTKJIOHEHHS TOYEK CTPYHbl PaBHbI HYJIO, a HadaJlbHbIE CKOPOCTH
onuchiBaroTcsd QyHkuuen w(x)=x. (Cuily HaTsDKEHHMsT W IUIOTHOCTb CTPYHBI CUUTAaTh
PaBHBIMH €JIMHUIIC).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHON JUIMHBI NpPUJIOKEHA CuUJIa,
pacmpesiefieHHass ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ momeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEP>KHSA
paBHBI HYIIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHSI KECTKO 3aKpeIUIeH, MpaBblii — cBoOojeH. [limomane momepeyHOro ceyeHus
CUMTaTh PaBHOM 1.

Crepxenb (0,/) coBepmiaeT Majnble TMPOJOJbHBIE KOJEOAHWS TOJ JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPENIETICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxkus (k=4, p=1) u(x,{), npenmnonaras Ha4adbHbIE YCIOBUS HYJIEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEPXKHSI OMUCHIBAIOTCS (PyHKUMEH f(x,f)=f, MpaBblil KOHEI CTEp>KHS
cBoOoeH. [Inomiaap nonepeyHoro ceyeHus cCuuTaTh paBHOM 1.
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5. Haiitu ¢pyHKuMIO, TApMOHUYECKYIO B Kpyre, paaunyca 4, IpUHUMAIOIIYIO HA €ro I'paHuLe
sHaueHus u(x,y)=x".

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIUI] C OTPAHHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO()H3MUECKUX 0COOCHHOCTEH.

— NpH HEOoOXOAMMOCTH HWHBAIUAAM M JHIIAM C OTPAaHWMYEHHBIMH BO3MOYKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMs JIJ1s1 IOJTOTOBKM OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIETYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHIIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI TIPEAYCMATPHBACTCS UCIIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAUBHIYATBHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOIUMOCTH JUIsl 00YJAIOIINUXCS C OTPAaHHYCHHBIMHI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OICHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHWUYCHHBIMH
BO3MO>KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPEJOCTaBICHnEe HH(POpMAIUH B
(dopmax, aTanTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbS U BOCIIPUATHS HH(DOPMAIIH:

JIiist T ¢ HapyIIeHUSIME 3pEHUS:

— B IIeYaTHOM opMe yBeIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUs MU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapaTra:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

MeToanueckue PE€KOMEHIAUHA K CaY€ IK3aMEHa

DK3aMeH SBJISETCS 3aKIIOUUTEIbHBIM 3TalloM Ipolecca (GOPMUPOBAHUS KOMIIETEHIIUU
CTYAEHTA NPU U3YYEHUU AUCLUIUIMHBI UM €€ YaCTU U UMEET LIeJIbIO MPOBEPKY U OLIEHKY 3HaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO NOJYYEHHBIX 3HAHUI, YMEHUN U HABBIKOB IPH PELICHUU
MPaKTUYECKUX 3a7ady. DK3aMEHbl NMPOBOJATCA IO PACHHCAHUIO, B CPOKH, MPEAYCMOTPEHHBIE
KaJeHJapHbIM IpaduKkoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJIUTCS JIO CBEJICHMS
CTY[ICHTOB HE MEHEE 4YeM 3a [BE€ HEJENU JI0 Hadaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MPUHUMAIOTCS IPETIOAABaTEN MU, BEAYIIMMU JIEKIIUOHHbIE 3aHATUSA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMNN y OJHOrO JEKTOpa WIM MHpu OOJIIIONW YHCIEHHOCTH TPYIIBI C
paspelieHus 3aBeayrouero Kageapoil JOIMyCKaeTcsl IPUBJIEYEHHE B IOMOIIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOUBIIETO NMPAKTUYECKUE 3aHATHUS B TPYIIIIAX.

DOK3aMeHbl TPOBOAATCS B YCTHOW Qopme. DK3aMeH [MPOBOJUTCS TOJIBKO IpuU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHHMKKHM UM MPH YCIOBHUH BBIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpOTPUATHH, MPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM W pabodeil mporpammou mo u3ydaemoin
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEJOCTaBIIseTCS MpaBO BBIOpaTh OJAMH U3 OWUJIETOB.
Bpewms moarotoBku k otBeTy coctaBisger 60 MunyT. [lo ncTedyeHHH yCTaHOBJIIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCHI 3K3aMEHALIMOHHOTO OuJieTa W NMPEeAOCTaBUThH peEIleHUe
3ajad. Pe3ynbTaThl 2K3aMEHa OLIGHHMBAIOTCS 110 4YEThIPeXOadbHOW CUCTEME («OTIMYHOM,
«XOPOUIO», «yIOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCA B 9K3aMEHALIMOHHYIO
BEJIOMOCTh U 3aUETHYIO KHIKKY. B 3a4eTHYI0 KHM)KKY 3aHOCATCS TOJIBKO IIOJOXHUTEJbHBIE
OLIEHKH.
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KpuTepuu BbICTABJICHHUA OLICHOK

OneHka «omaudHo»:

— CHUCTeMaTU3UPOBAHHBIE, TITYOOKHE U TIOJTHBIC 3HAHUS IO BCEM pasjiejiaM JIHUCIUIUIAHEI, a
TaKKe TI0 OCHOBHBIM BOTIPOCAM, BBIXOISIITUM 3a MPEACIbl y4eOHOM MpOTrpaMMBbI;

— TOYHO€ WCIIOJIb30BAHME HAYYHOW TEPMHUHOJOTHH CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH TIPABUIIBHOE M3JI0KEHUE OTBETA HA BOMPOCHI;

— Oe3ympevyHoe BIAJCHUE HHCTPYMEHTapUeM YYeOHOW MUCIMIUIMHBI, YMEHHUE €ro
3¢ (HEKTUBHO UCTIOIB30BATh B IIOCTAHOBKE M PEIICHUH 33/1a4;

— YMEHHE OPUEHTUPOBATHCS B TEOPHSIX, KOHIICTIIHIX W HANIPABICHUSX AUCITUTUINHBL,

—TBOPYECKAsi CaMOCTOsATENbHAs pa0oTa HA MPAKTUYECKUX 3aHATUAX, aKTHBHOE y4acTHE B
TPYNIIOBBIX OOCYXICHUSAX, BEICOKUN YPOBEHb KYJIbTYPHI UCIIOJTHEHUS 3a/IJaHUN;

— BBICOKMHA YpOBEHb C(HOPMUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMITETEHITUH.

OreHka «xopoutoy:

— IOCTaTOYHO TOJIHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS 10 TUCIUILIMHE;

— YMEHHE OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHICHIUSAX W HAIPaBICHUSAX
JTUCITUTIIIMHBI ¥ 1aBaTh UM OIICHKY;

— MCTOJIb30BaHUE HAYYHOU TEPMHUHOJIOTHUH, JIOTHYECCKH MPABUIIBHOE M3JI0KEHHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIeTIaTh 000CHOBAHHBIC BHIBO/IHI,

— BIIQJICHUE UHCTPYMEHTAPUEM IO JUCIUIUINHE;

— caMocCTosiTelbHAass padoTa Ha TPAKTUYECKUX 3aAHITHUSAX, CPETHUN YPOBEHBb KYJIBTYPHI
HCIIOJTHCHUS 3aJaHHI;

— CcpeaHWl ypOBEHb C(HOPMHUPOBAHHOCTH 3asfBJICHHBIX B pabodeil mporpamme
KOMIICTSHITHM.

O11eHKa «Y0081em8opUmebHOY:

— IOCTAaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHHH 110 JUCHHUILIMHE;

— YCBOEHHE OCHOBHOM JIMTEPATYypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMOoii;

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

— HCIMOJIB30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTUYECKOE W3JI0KECHHE
OTBETA Ha BONPOCHI, YMEHUE JIeIaTh BbIBObI O€3 CYILIECTBEHHbBIX OIINOOK;

— BJaJICHUE WHCTPYMEHTAapUeM Y4eOHOM AMCUMIUIMHBL, YMEHHE €ro HCI0JIb30BAaTh B
pEeLIeHN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PYKOBOJICTBOM IIPENOAABATEINSI peIIaTh CTaHAPTHBIC 3a/1a4U;

— paboTa 1moJ; pyKOBOJACTBOM IPEMNOJIaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUAX, TOMYCTUMBIH
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

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

O11eHKa «HEYO081emBOPUMENLHO:

— (pparmMeHTapHBIC 3HAHUS 110 TUCIUTUIAHE;

— OTKa3 OT OTBETA;

— 3HAHHWE OT/ACIBbHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX Yy4eOHOW MporpaMMon Io
THMCLUTUIAHE;

— HEYMEHHE HCIT0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIX OINOO0K;
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— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJHEHUS 33IaHUM;
—HU3KHUH ypoBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHITHI.

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIMI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBS BEIOUPAIOTCS C YI€TOM WX WHAMBHIYyATbHBIX TICHXO(PH3MUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMsI JIJIsl IOJATOTOBKU OTBETA HA 3K3aMEHE;

— NP TIPOBEICHUH MPOIIEYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI TIPEIYCMAaTPHUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIIUXCS C OTPAaHMYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIECHUBAHHUA pPE3yIbTaTOB OOYYCHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCSI B HECKOJIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJILTATOB OOYYCHUS WHBAIHMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPeJoCTaBICHne HH(POpMAaIUH B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI ¥ BOCTIPUATHS HHPOPMALIH:

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOM opMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
0o0yJaronuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCIUIIIHHBI

5.1 OcHoBHas JiuTEpaTypa:

I.Antynun KK Merogsl maremarnyeckoit ¢wmsuku. M.: Jupext-Menua, 2014. 123 c.
[DnexrponHbIi pecypc]. - Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=240552.

2.Kapuesckuit M.M. Jlexuuu no ypaBHeHusM matemaruyeckoil ¢pusuxu. CII6.: Jlans, 2016.
164 c. [DnexTponHsIi pecypce]. - Pexxum poctyna: https://e.lanbook.com/book/72982.

3. KynpsimioB C.H. OcHoBHble MeTOJIbl pellieHHs] MPAKTUUECKUX 33/au B Kypce «YpaBHEHUS
maremaruueckoit puzukn» / C.H. Kynpsimos, T.H. Paguenko. PoctoB w//1: Uzn-8o FOOY, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum goctyma: http://biblioclub.ru/index.php?page=book&id=241103.

4.0Omneitnuk O.A. Jleknun 00 ypaBHEHHSX C YaCTHBIMH MPOU3BOIHBIMU. M.: M31-BO
"Jlabopatopust 3Hanui", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIIMHBI HHBAJIUJAAMHU U JIMIaMHU C OrpaHUYCHHBIMH BO3MOKHOCTAMU
3J0POBbA UMCIOTCA U3JaHHA B DJICKTPOHHOM BU/IC B 3J'I€KTpOHHO-6I/I6J'[I/IOTe‘~IHBIX CucCTeMax.
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5.2 lonosiHMTE/ILHASI JIATEPATypa:

1. Ierposckuit U.I'. Jlekuuu 06 ypaBHEHHSIX ¢ YaCTHBIMU IPOU3BOIHBIMU. M.: dusmatiur,
2009. 404 c. [DnexTpoHHBIA pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/59551.

2. bymak B.M., Camapckuii A.A., TuxonoB A.H. COopHHMK 3adad MO MaTeMaTHYECKOI
¢mszuke. M.: OUSMATIIUT, 2004. 688 c. [DnektpoHHbIi pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

3. Bunagumupo B.C., XapunoB B.B. VYpaBhenus wmaremarunueckoil ¢usuku M.:
OU3MATIINT, 2008. 399 c.

4. Tonockokos, J.Il. Kypc maremarunyeckoil ¢pusuku ¢ ucnosib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponneii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Hepesuu U.B. Ilpaktukym o ypaBHeHusiM MareMatndeckoit ¢pusuku. CII6.: Jlans, 2017.
428 c. [DnexTponnsiit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/95131

6. EBmoxumoB A.A., [laBnoBa A.B., Pyouos C.E. YpaBHeHnuss MmaremaTuueckoi (usmku.
Metonuueckue ykazanus. Kpacnonap: M3n-so Kybanckoro rocynusepcurera, 2002.

7. IlaBnoBa A.B., PybuoB C.E., CmupnoBa A.B. IlpuMeHeHue uHTErpaibHbIX
npeoOpa3oBaHUil K PEUICHUIO 3aJa4 JUIsl YPaBHEHUN B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

8. COopHUK 3aJa4 0 ypaBHEHUSM MaTemaTuueckoi ¢pusuku / A.A. Bamapus [u np.]. M.:
Ousmammar, 2003. 288 c.  [DOnekrponHmli  pecypc]. -  Pexum = gocryna:
https://e.lanbook.com/book/59314.

9. TuxonoB A.H., A.A. Camapckuii. YpaBHeHus: maremaruueckoil ¢usuxku. M.: U3n-Bo
MI'VY, 2004. 798 c.

10. Unbun A.M. VYpaBHenus marematuueckod ¢usuxu M.: OUIMATIIUT, 2009. 192 c.
[DnexTponHnbIii pecypc]. - Pesxxum moctyna: https://e.lanbook.com/book/2181.

5.3. [lepuoguyecKkue U3IaHMUS:
He ucnons3yrorcs

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOEHUS TUCUMILIHHBI

Mup marematuueckux ypaBaeruit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm

dusnka, xumus, MmatemaTtuka. http:// www.ph4s.ru/index.html

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

Russian Journal of Mathematical Physics. Online ISSN 1555-6638. http://www.maik.ru/cgi-
perl/journal.pl?lang=rus&name=mathphys.

=

7. MeToauveckne yKazanus JJsi 00y4aroIuXcsi 10 OCBOEHHIO THCHHMILINHBI

[Ipu wu3yueHum Kypca «YpaBHEHHs MaTeMaTHUeCcKOH  (QU3MKK»  HEOOXOAMMO
aKTUBU3UPOBATh OCTATOYHBIE 3HAHUS CTYJIEHTOB IO TAKUM MAaTEMaTUYECKUM JUCLUILIIMHAM, KaK
MaTeMaTH4eCKuil aHanu3 u nuddepeHiaibHbe ypaBHEeHHS.

[Ipu uTeHuu JNEKIMOHHOTO Kypca MPEJCTaBIIAETCS 11€IecO00pa3HbIM 00paTUTh BHUMAaHUE
Ha (U3NYECKUE MPUIIOKEHUS U3JIaraeMbIX MaTeMaTUYeCKuX (PAKTOB U OTMETHUTH TOT (PAKT, YTO
Kypc «YpaBHEHUS MaTeMaTU4yecKoW (U3HKU» IO CYHIECTBY SIBJISETCS MEPBBIM KypcoM IIO
MaTeMaTH4E€CKOMY MOJEIMPOBAHNIO, YATAEMBIM CTyAeHTaM HarpasieHus 01.03.02.

UToOb! U310kKEHHE OBLIO MOHATHBIM, CIEIyeT aKIEHTUPOBAaTh BHUMAaHHE HE CTOJIbKO Ha
(bopManmbHBIX MOMEHTAX JJOKA3aTeIbCTB, CKOJIbKO HA JIBUKYIIINX UMHU UACSX.
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HCO6XOI[I/IMO OTMCTUTL IPAKTHUYCCKYHO 3HAYUMOCTb COOTBETCTBYIOIIHX HpO6J'I€M,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSBIAEMblE K COBPEMEHHOMY CHEIHAIUCTY —
IMPUKIAAHOMY MATCMATHUKY, IMOSCHUTDH HGO6XOI[I/IMOCTB HCII0JIB30BaHUA TMOJTYYCHHBIX 3HAHUHI
IIPY HU3YyYEHUU MOCIEAYIOIIMNX CIIENUAIBHBIX KypCcOB. BakHeMIIMM 3TamoM Kypca sIBISETCS
caMocCTosATeNbHAs paboTa 1o aucuuiuiuHe. IlepedeHp pas3nenoB Ui CaMOCTOSATEIBHOTO
M3y4yeHUs NPUBEJNIEH B pasnene 2.5.

BOHpOCbI AJIsi CAMOKOHTPOJIA 110 pasaejiam

Cemectp 5
Paznea 1.

1. Hanumure o6uuit BuA IMHEHHOro quddepeHtnaibHOro ypaBHEHUs BTOPOTro HOPS/IKa.

2. BriBeiuTe ypaBHEHHE MONEPEYHBIX KOJIEOaHUM CTPYHBI (IIPOJOJILHBIX KOJIEOAHUIN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3WJIMHEHHBIM qU(depeHlInaaIbHbIM YPAaBHEHUEM B YaCTHBIX
MIPOU3BO/IHBIX BTOPOTO Mopsiaka?

4. TlpuBeaure npuMepbl FPAaHUYHBIX YCIOBUM JUIsl ypaBHEHHUS MIPOJIOJIbHBIX KOJIEOaHUMN CTEPIKHSL.
5. BreiBeguTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIIOBUN JUIsl ypaBHEHHUS TEILIONPOBOJHOCTH.

7. Hanumure o01uii BUA CTalMOHAPHOTO YPaBHEHUS.

8. UTo nmoHUMaeTcs 1oJi KOPPEKTHOCTHIO IOCTAHOBKHU 3a/1a4l MaTeMaTuyeckon pusnku?

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOMN 3a1a4M.

10. B yem 3akirodaercss HPUHLIMII CYIIEPIO3ULMH JIMHEHHBIX 3a7a4 MaTeMaTH4eCcKON GU3uKu?
11. Kakoe ypaBHeHHWE Ha3bIBaeTCAd YpaBHEHHEM THUNepOomueckoro (mapaboamdecKoro,
AIUTUITUYECKOr0) TUMIa?

12. 3anumure KAaHOHWYECKMWA BHUJ YpaBHEHHUS THUNEPOOIUYECKOro (mapadoIrmdecKoro,
AIUTUITUYECKOr0) TUMIa?

13.  Kakue  ¢usuyeckue  mpolecchl  ONUCHIBAET  YpPaBHEHHE  T'HMIEPOOJINYECKOro
(mapaboau4ecKoro, MUIMITHYECKOTO0) THIa?

14. K kakoMy Tuiy ypaBHeHH# oTHOcuTcsl ypaBHeHue Jlamnaca (Ilyaccona)?

15. K kakoMy TUITy OTHOCHUTCS YpaBHEHHUE TEIIONPOBOAHOCTH?

16. K kakoMy TUITy OTHOCHUTCSI BOJTHOBOE YpaBHEHHE?

17.  3Banumwmre oO0mMi  BUJ  XapaKTEPUCTHUUECKOIO  ypaBHEHHMsS Ui  JIMHEHMHOTO
I epeHInaibHOr0 yYpaBHEHHMsI B YaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsSAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

18. Kakue xapakTepUCTUKH UMEET OJHOMEPHOE BOJHOBOE ypaBHEHUE?

19. Kakue xapakTepuCTHKU UMEET IBYMEPHOE ypaBHeHHe Jlarmaca?

20. Kakue xapakTeplUCTUKH UMEET OAHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTU?

Pazpea 2.

1. Yto naspBaercsa 3amauedt Kommu? Jlns xkakoro Tuma ypaBHEHMH cTaBUTCsA 3anada Korm?
[IpuBennTe npuMepsl.

2. BriBenute Gpopmyny J'Anambepa pemienus 3amaun Komm 1 BOJTHOBOIO ypaBHEHUS.

3. Hoxaxwute, uro ¢dopmyna J['Amambepa maer oOoOmieHHoe pemieHue 3amaun Komm ms
OJIHOMEPHOT'O BOJHOBOI'O YPaBHEHUS

4. Jlokaxxute eAMHCTBEHHOCTH pelieHus 3a1a4n Kol A1 BOJIHOBOTO YpaBHEHHSL.

5. Jlaite pu3mdecKyr0 HHTEPIPETALHMIO OOIIETO PEIICHUSI BOJTHOBOTO YPaBHEHHUS.

6. ChopmynupyiiTe CMEIIaHHBIC 3a/1a4H JUIsl OJHOMEPHOTO BOJIHOBOTO YPAaBHEHHS HA IIpUMeEpax
MONEPEYHBIX KOJIEOAHUN CTPYHBI U MTPOJOJIBHBIX KOJIEOaHUI CTEPIKHS.
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7. B 4em cocTOuT uaes Meroja NMpOAOJDKEHUS pelIeHUs 3a1ad JUlsl BOJHOBOTO YPaBHEHHs Ha
MOJIypsMOi ?

8. Chopmynupyiite 3aauy O paclpoCTpaHEHUH KPAaeBOTO pexuma, JUIsl ciaydas, Koraa 3aJlaH
peXUM KoJieOaHUI KOHIIA TTOJTyOTPAHUYECHHOTO CTEPIKHS.

9. Ucnone3ys dopmyny Ilyaccona pemenust 3amaum Kommm ajis BOJHOBOTO ypaBHEHHS B
IIPOCTPAHCTBE, IIOJYYUTE pELIIEHWE COOTBETCTBYIOIIEW 3aJa4d Ha IUIOCKOCTH METOJO0M
ITIOKOOPJIMHATHOTO CITyCKa.

10. JlaiiTe ¢pu3HUecKyr0 MHTEPIPETAINIO PEUICHUS 3aJa4ll O MaJIbIX MOMEPEYHBIX KOJICOAHUSIX
CTPYHBI C 3aKpETJICHHBIMU KOHIIAMH.

Pa3pea 3.

1. Kakue 3amaum pemiaer BapuanuoHHoe ucuucieHue? IlpuBenurte npumepsl BapUallMOHHBIX
3azad.

2. Yro HazpiBaeTcs pyHkunoHanom? [IpuBenure npumeps! (yHKIIMOHAJIOB.

3. UYro Ha3bBaeTcs Bapuauued aprymeHTta QyHkuuoHana? Yrto Has3bIBaeTcs BapHauuen
¢byHKIMOHAIA?

4. ChopmynupyiiTe MPOCTEHIITYIO BAPHAITMOHHYIO 3a7a4y.

5. Jlaiite onpeneneHue skcTpeMmyma GyHKIIMOHATIA.

6. Uto Takoe cuiIbHbIN (cadbiit) akcTpeMyM?

7. Kakue QpyHKIIMU HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU?

8. JlaiiTe onpeaeneHue NOIHOTHI CUCTEMBbI (PYHKIUH.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (yHKITMOHATA?

10. IIpuBenute dopmyny mis Bapuauuu (PyHKIIMOHAJIA B ClIydae MPOCTEHIEH BapHAIlMOHHOU
3a/lauH.

Cemectp 6
Pazgea 1.

1. Chopmynupyiite 3agauy Ko 111 0o ATHOMEPHOTO YPAaBHEHUS TEIIONPOBOAHOCTH.

2. IlpuBeaure npumMepsl yCiaoBUIl Ha OECKOHEYHOCTH Ui 3aja4 B HEOrPAHUYEHHBIX 00JacTsIX
JUIS YpaBHEHUS TEIIONPOBOJHOCTH.

3. IlpuBenure dopmyny Ilyaccona pemenus 3amaun Komm 11 OTHOMEPHOTO ypaBHEHUS
TEIIONPOBOTHOCTH.

4. [aitite ¢usuueckyro unTeprperauuio QyHkuuu [puna 3agaum Komm g ypaBHeHus
TEIJIONPOBOTHOCTH.

5. 3anumuTe GyHIAMEHTAIbHOE PELIEHHE OJJHOMEPHOTO YPaBHEHUSI TETJIONPOBOIHOCTH.

6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPOWTE (PYHKLHMIO BIUSHUS MTHOBEHHOTO TOUYEYHOI'O
MCTOYHHUKA JJISl OJYOTPaHUYEHHOI'O CTEPKHS C TEIIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
1pu rpaHnuHbIX yeaoBusx [ u I pona.

7. [lpuBeute OCHOBHBIE cBOMCTBA O-GyHKIMH J{upaka.

8. 3anumuTe pyHAaMEHTaIbHOE PEIICHNE OJTHOMEPHOTO YPaBHEHUSI TEILIIONPOBOJHOCTH.

9. loctpoiite pynkuio ['puHa ypaBHEHMsI TETJIONPOBOIHOCTU B IPOCTPAHCTBE.

10. [JoxaxkuTe €OUHCTBEHHOCTh pEIICHUS HA4aJbHO-KPAEBbIX 3a7a4 Il TPEXMEPHOIO
YpaBHEHHUS TEIIONPOBOJHOCTHU C MOMOILBIO (popmyibl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3agauy ltypma—JlnyBumis.
2. Yro HazpiBaeTcst coocTBeHHOM QyHkuuei 3anaun typma—JlnyBumisa?
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3. Uto Ttakoe coocTBeHHOE 3HaueHue 3ana4yn [typma—JlnyBuns?

4. Yro HazpiBaeTcs criektpoM 3aaaun HItypma—JInyBumis? Kakue ciekTpbl BO3MOKHBI?

5. Kakue ycnoBus Ha3biBatoT rpannyHbiMu yeiaosusmu 1 (11, 11I) pona?

6. IlpuBenure cxemy mnpuMeHeHuss merofga Dypbe Uisi BOJHOBOIO YpPAaBHEHHsSI B Cllydae
HEOJHOPOJHBIX TPAHUYHBIX YCIOBHM.

7. Jaite pu3nyeckyro MHTEPIPETAIUIO PEUICHUs 3a/Ja4d O MaJbIX IMOIMEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

8. [laiiTe onpenenenre rapMOHUYECKON (YHKIIMY B KOHEYHOU U OECKOHEUHOM 001acTsIX.

9. [IpuBeaure nmpuMepsl PyHKIUN, TAPMOHUYECKUX B KOHEUHOW U OECKOHEUHOM 00IaCTsIX.

10. Ilepeuncnure cBOMCTBa rApMOHUYECKUX (PYHKIUH.

11. K xakomy tuny otHocuTcst ypaBHenue Jlamnaca (ITyaccona)?

12. Chopmynupyiite NpUHLIMI MAaKCUMYyMa JIJIsl TAPMOHMYECKUX (PYHKIIUH.

13. Chopmynupyiite BHyTpeHHIOM 3aaaay Jupuxie mis ypaBHeHus [lyaccona B mpou3BOIBHOM
TpeXMEpHOU 00JIaCTH.

14. IlpuBenute Buj ypaBHeHus Jlamiaca B cepuyeckux U HUIMHAPUIECKUX KOOpIUHATAX.

15. ChopmynupyiiTe BHyTpeHHIOIO 3a1auy Helimana mist ypaBHeHus Jlarmaca B mpou3BOJIBHOM
TpeXMEpHOU 00JIaCTH.

16. Chopmynupyiite BHenHor 3anady I11 pona st ypasHenus Jlamnaca.

17. Maiite onpeneneHne 00beMHOI0 NOTEHLIMANA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOIO U IBOMHOTO CIIOSI.

19. Ilepeuncnure cBoiicTBa 0OBEMHOTO MOTEHIMAIIA.

20. Kakumu cBoiicTBamMu 00J1a7a10T MMOTEHITAAIIBI TPOCTOTO M IBOMHOTO CJIOSI?

Pa3pea 3.

1. Jna xakux yHkuomii ompeneneHo mpeoOpasoBanue Jlammaca (mate ompeneosieHue
OpUTHHAITY).

2. IlpuBeaure popmyiibl mpsMoro u oopatHoro npeodpazoBanus Jlamnaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA mpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN OmpeiesieHo mpeoOpa3oBaHne KOMIUIEKCHOE mpeoOpazoBanue Oyphe.
5. [IpuBenure popmyibl psiMoro u o6parHoro npeodpazoBanus Oypbe (IKCIOHEHIMATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanus Dypee.

7. llpuBenute Gopmyisl mpsIMOTO ¥ 0OpPATHOTO Sin-, cos npeodpazoBanus Dypee.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIn-, COS ITpeoOpazoBanust Oypne.

9. [IpuBeaure hopmyisl psiMOro U oOpaTHOro npeoOpazoBanus beccens.

10. ITpuBenuTe popmyssl IpsiMOro 1 00paTHOIO MpeodpazoBanus MennuHa.

HpI/IMepbl 3a1a4 JJId CaMOCTOATECIbHOI'O PEIICHU A

1. Pemuuth 3a1auy:

2 2
0 z‘ :46 L2‘+16t2,t>0,x>0,
ot ox
1 0
u| = —x* u = 2sin x,u X:O:4t2.

=06 ot

2. Pemuts 3amauy:
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, 0%u N 0°u 2 Ou
oxdy 0y’ y Oy
ou

ulf =1-x,— =3.
y=1 6)) o

3. Pemuts 3amaqy:

2
ou _ 0 u—za—u+x+2t,0<x<1,t>0,

E_ ox? ox

u| =exsinﬂx,u| =u
t=0 x=1

=0 =1.

4. Pemnth 3a1a4y:

o%u
or?

=Au+2xyz,t >0,—0 <x,y,z <0,

222 5“(3(,)’,0):1‘

) 90 = : 2 -
u(xy ) X" +y Py

5. [lonb3ysick uHTErpanbHBIM IpeoOpazoBaHueM Jlamiaca pemuTs 3a1auy:

ou 0?
L. L;+u+Bcosx,O<x,y<oo,
oy 0Ox

u(0,y)= de > M: 0.
’ T ox

6. HaiiTu ¢pyHK1MIO rapMOHUYECKYIO BHYTPH KpyTa ¢ LIEHTPOM B Hadaje KOOpJAMHAT paguyca

. 2
=2 TaKkylo, 4To ”|,:2 =sin3¢pcos” ¢,

7. Ilonb3ysick MHTErpajibHBIMU IpeoOpa3oBaHusIMU Dypbe C KOHEUHBIMHU MpEJesiaMU PELINUTh
3a1aqy:

2 2
6_3:96—?+sint,0<x<l,t>0,
ot ox

ou(x O)
,O =)

u(x ) o
u(0,1)= —6u(l’t) =0.

ox

0,

[louck wmHboOpManmu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBINIOJTHEHUS 3aJaHUN B HEKOTOPBIX CIydasX IPEANOJaracT He TOJIBKO H3y4YE€HUE OCHOBHOM
yueOHOM JsuTeparypbl, HO M TPUBJICYEHHE JONOJIHUTEIBHOW JIUTEpaTyphl, a TaKKe
HCIIOJIb30BAHKE pecypcoB ceTn MHTepHeT.

WuuBuayanbHble KOHCYJAbTAllMM 1O HpPEIMETy SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJMBUIyaTH3alUU O0yYEHHsS] U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM U O00yJarolmIMMCs HWHBAJIMIOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMH 370POBBS.
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8. l'[epellem, I/IH(l)OpMaIII/IOHHl)IX TeXHOHOFl’Iﬁ, HCIIOJB3YEMBIX IIPH OCYIIECTBJICHUU
06p330BaTeJ1bHOFO nmpouecca mo IMCUMIIJIMHE

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTIHH

— IlpoBepka WHAMBHIYyanbHBIX 33aJaHUA M  KOHCYJIBTHPOBAHUE IOCPEICTBOM
AIEKTPOHHOM MOYTHI.

— Hcnonp30oBaHuE DIEKTPOHHBIX MPE3EHTAUMN IpU IMPOBEICHUU JIEKIMOHHBIX H
a00paTOPHBIX 3aHITHA.

— MHcnonp3oBanre MaTeMaTHYECKHX MAKETOB IIpyU BBIIIOJHCHUN HWHAWBUAYAJIbHBIX
3aJaHUM.

8.2 IlepeyeHb HE0OX0AMMOTI0 MPOrPAMMHOI0 OGecreYeHust

OnepanunonHas cucrema MS Windows.

WuTerpupoBannoe opucHoe npunoxenne MS Office.

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

4. Maremarnyeckuil naket Matlab.

N —

8.3 Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubmmuoreuynas cucrema "FOpaitt" (http://www.biblio-online.ru).

2. OnexktpoHHast OubnuoreuHas cucreMa "YHuBepcurerckas Oubmuoreka ONLINE"
(http://www.biblioclub.ru).

3. DOmnekrpoHHas OubnuoteuHas cucrema usnarenbcrsa "Jlanp" (http://e.lanbook.com).

4. Dnextponnas oubmmoreunas cucreMa eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKaﬂ 6833, HeoOXoauMasi aJIs OCyIECTBJICHUSA
06pa30BaTeJ1bHOFO npomecca mo IMCUUIIMHE

MatepualibHO-TEXHUUECKOE 00eCieYeHHe IUCIUIUIUHBI U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHass  ayauTopus,  OCHAlI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoektop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM MPOrpaMMHBIM OOECIIE€UeHHEM, a TaKKe
He0o0xoaAuMON MeOenbIo (J0CcKa, CTOJIbL, CTYJb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus JUIsl  CEMMHApCKUX 3aHATUN, YKOMILJIEKTOBaHHAas
3aHSITHS HE00X0AUMOMH Me0ebIo (mocka, CTOJIBI, CTYJIbs),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JE€MOHCTPALMOHHBIM 00opyZ0BaHHEM
(aynmutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynmioBsle Aymutopus  UId  CEMHHAPCKUX  3aHATUM, TPYNIOBBIX U
(MHAMBUAYaAJbHBIE) | MHIAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMITJIEKTOBaHHbIE
KOHCYJIbTAllUU Heo0XxoaAuMON MeOenbIo (J0CcKa, CTOJIBL, CTYJbS).
(aymuropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApCKUX 3aHATHUN, TEKYIIEro KOHTPOJIS M
KOHTpOJIb, MIPOMEKYTOUYHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXO0JIMMOM
MIPOMEXYTOUHAS MeOenbio (IocKa, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOrPaMMHBIM O00€CIEYeHHEM U
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No Bug pador

MartepuanbHO-TEeXHUUECKOE 00eCTIeYeHNE T CIIUTUTHHBI U
OCHAIIEHHOCTh

BbIX010M B uHTepHET (106, 106a, A301)

5. CamocrogrenpHas
paboTta

Kabuner s camocrosiTenbHOM ~ pabOThl,  OCHAILEHHBIN
KOMIBIOTEPHON TEXHUKOH C BO3MOXXHOCTHIO TIOJKITIOUCHHS K CETH
«HTEpHETY», MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00ECTICUeHHBIN
JTOCTYIIOM B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpeny YHHBEpPCUTETa, HE0OXOIuMOW MeOenbto (J0CKa, CTOJIBI,
CTYJIbS).

(Ayauropus 102a, yntanbHbIN 3a1).

KomnbrorepHas noaaepikka yuedHoro mnporecca o Hampasienuto 01.03.02 INpuknagnas
MaTeMaTuka U uHpopmaTuka obecrieynBaeTcsi IPAaKTUYECKH 10 BceM AucuuIuMHaM. DakynbTeT
KOMIIBIOTEPHBIX TEXHOJIOTMH U MPUKIAJIHOW MaTEMaTHKU, OCHAILIEH KOMIbIOTEPHBIMU KJIacCaMH,
YCTaHOBJIEHA JIOKAJbHAs CETh, BCE KOMIIBIOTEPHI (haKyJapTeTa MOAKIIOUEHbl K ceTh MHTepHer.
Crynentam JocTynHbl coBpeMmeHHble [I9BM, coBpeMeHHOE JHMIIEH3MOHHOE MPOrpaMMHOE

olecrieueHue.

CTYIIGHTBI " IIpCroJaBarciii By3a UMCIOT MMOCTOSTHHBINA AOCTYII K 3JICKTPOHHOMY KaTaJIory
y4eOHOM ¥ METOAUYECKOM IUTEpaType.
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