MuHHICTEPCTBO HAYKH U BBICIIETO 00pazoBanus Poccuiickoit deneparyu
denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHuUs
«KybaHCKu#t TOCYyJTapCTBEHHBIN YHUBEPCUTET)
®aKynpTeT KOMIBIOTEPHBIX TEXHOJIOTHHA U MPUKJIATHOW MaTEMaTHKH

< | BEPXJIAIO:

Xarypos T.A.

o5 _ 2020r.

PABOYASA MTIPOT'PAMMA JUCHUITJIMHBI
F51.0.25 YPABHEHUS MATEMATHYECKOUW ®U3NKH

Hanpasnenne noarorosku 01.03.02 Ilpukaagnas MareMaTuka M uHgopmaTuka

HanpasnenHocts (poduis) [IporpammupoBanye 1 MHGOPMAIIMOHHBIE TEXHOJIOTUN

[Iporpamma noaAroToBKU akajeMuyeckas
dopma 00yueHuUs oYHas
KBanmudukanus (cTenenp) BbIMYCKHUKA OakaliaBp

Kpacnonap 2020



PabGouass mnporpamma auciurmiuael  «YPABHEHUWSA MATEMATHUYECKOM
OU3NKN» cocraBiaeHa B cooTBeTcTBUU ¢ DenepanbHbIM T'OCYJapCTBEHHBIM
oOpa3zoBaTeIbHBIM  CTaHJAapTOM BhIciiero obOpaszoBanus (OI'OC BO) 1o
HanpasieHnto  01.03.02 IIpuxknagHas maremMatuka #W  uHHpopMaTHKa,
YTBEP)KJIECHHBIM TpPHKa30M MMHHCTEpCTBA HAyKHM UM BBICHIETO 0Opa30BaHUS
Poccuiickoint @enepanuu Ne 9 ot 10 ssBapsa 2018 r.

IIporpammy cocTaBuil:

[TaBaoBa A.B., n1-p dus.-mar. HavK, JIOLEHT, pod. KadeapbLMaTeMaTUUYECKOrO
moaenmpoBanusg Kyol'y

Z

PaGouas mnporpamMma JUCHUIUIMHBI «YpaBHEHUS MaTeMaTHUYeCKOM (DUIUKU»
yTBEpIKJE€HA Ha 3acelaHnu Kadeapbl MATEMATUHYECKOTO MOICIMPOBAHUS
npotokost Ne 12 «20 » masg 2020 r.

3aBenyromuii  kadenpoil MareMaTHYECKOro MojaenupoBanus ,akaa. PAH,

1-p pus.-mar. Hayk, npod. babemniko B.A. 4{%

—H

PabGouas mnporpamMma JUCHUIUIMHBI «YPaBHEHUS MaTEeMaTUYECKOM (UMK
yTBEpIKJ€Ha Ha 3acelanuu Kadeapbl THHOPMAIIMOHHBIX TEXHOJIOTUIA
npotokost Ne 18 « 06 » masg 2020 ¢

N.o. 3aBenyromiero kadeapoit ”HGOPMAIMOHHBIX TEXHOJIOTHIA KaHI[// '
Hayk, jjoueHT, Lapkyma O.B. {

YTBepkaeHa Ha 3acelaHuu y4yeOHO-METOAMYECKOW KOMHCCHU (aKyiabTeTa
KOMIBIOTEPHBIX TEXHOJIOIMHM Y IPUKIAJHOM MaTEMAaTUKHU
npoTokon No 2 «22» mas 2020 r.

Ilpencenarens YMK daxynbrera . _e?anw >
KaHJI. SKOH. HayK, 1oueHT Kopanenko A.B.

Penien3eHTHI:

Kanavinun E.H., n-p ¢wus.-mar. Hayk, 3aB. kadeapoit «Maremaruka u
unpopmatuka» DunancoBoro yHuBepcurera npu IIpaButensctBe PO
(Kpacnonapckuii punuman)

YprenoB M.X., n-p ¢us.-mar. Hayk, mnpod., 3aB. Kadeapoll MNpUKIATHON
MaremaTuku Kyol'y



1 Henu u 3a0a4n M3y4eHUs] AU CHUIIIMHBI
1.1 Ilesb ocBOEHUS AUCHUTIITHHBI
JlaHHasi TUCIUIUIMHA CTaBUT CBOEH IEJIbI0 M3y4yeHHe (yHIaMEHTAIbHBIX OCHOB TEOPUHU

ypaBHEHUN MaTeMaTU4ecKoW (U3UKU B 00BEME, HEOOXOOUMOM st OOIIEro pa3BUTHA H
OCBOCHHUSI CMEXHBIX IUCHUIUINH (U3UKO-MATEMATHYCCKOTO IIMKJIA, OBJIAJICHHE aIIapaToM
MaTeMaTH4eCKON (PU3UKU U TMOATOTOBKY K CO3HATEIILHOMY BOCIPHATHIO MPOIIEAYP MPUKIATHOTO
aHajM3a, OCBOCHHUE METOJIOB IMOCTPOCHUS MaTEeMaTHYECKHUX MOJeNIed Ha OCHOBE YpaBHEHUM
MareMaTudecko ¢u3uku. Llenn AuCIunInHBl COOTBETCTBYIOT (DOPMHUPYEMBIM KOMITETECHITUSIM
OIIK-1, OIIK-3, I1K-2.

1.2 3agauu TUCHUTNINHBI

OcHOBHBbIE 32/1a4M TUCUUIUINHBI:

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

— ¢opMUpOBaHME HAaBBIKOB (JOPMYIUPOBATH U PeUIaTh 33aJjaud MaTeMaTu4ecKoi pusmkwy,
CO3/1aBaTh U UCMOJIb30BATH MATEMAaTHUECKHE MOJIEIH ITPOLECCOB U OOBEKTOB;

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

— (opMHUPOBAHKE TBOPUYECKOTO MOX0/1a K U3YUEHHIO (U3UYECKUX MTPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuumiuHa «YpaBHEHUSI MaTeMaTUYECKON (PU3UKU» OTHOCUTCSI K BapUaTHUBHOW 4YacTH
bioka 1 "dQucrunnuaer (Moaynn)" ydeOHOro IutaHa MOATOTOBKM OakamaBpa. MecTo Kypca B
MOJATOTOBKE BBIIYCKHUKA OINPEIENsAeTCsS BBIJAIOLICICS POJIbIO METOJOB M MJIeH YpaBHEHMI
MaTeMaTH4eCKOW pU3UKU B (OPMHUPOBAHUH CHEIMATIUCTA O JII000H 00JaCTH 3HAHUHN, CEPbE3HO
WCIIOJIB3YIONIEH MaTeMaTUKY; KPOME TOTO, MHOTHE TUCKPETHBIE, "KOHEUHBIE" MOJIENH, 3a/1a4d U
QITOPUTMBI, XapakTEepHble i1 JaHHOW CHENUAJIbHOCTH, HMEIOT CBOUM HCTOYHHKOM,
pooOpazoM WM MPeAeIbHbIM CIy4aeM Ty WIH HHYI0 OECKOHEUHOMEPHYIO CUTYAIHIO, a IOTOMY
TpeOyIOT CBOOOJHOrO BJaJEHUS HJEAMU M MOIXOAAMH, BbIpaOOTAHHBIMU B MaTeMaTHUECKOM
¢uzuke. JlaHHbI Kypc HauOoJiee TECHO CBsi3aH ¢ Teopuel nuddepeHnaNbHbIX YpaBHEHHIH,
MIOCKOJIbKY OOJIBIIIMHCTBO YpaBHEHMHM MAaTeMaTH4yecKoll (GU3MKH CBOAATCA TEM WM HHBIM
CHO0COOOM K OOBIKHOBEHHBIM U (HepeHIIMaTbHBIM YPABHEHUSM.

HeobOxonumMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMbBITY AEITEIbHOCTH
oOyuarouierocs npu OCBOEHUU JAAHHOM JUCUUIUIMHBI, IPUOOPETEHHBIM B pe3yJbTaTe U3yuyeHUs
MPEIUIECTBYIOIUX JUCHUIUIAH, SBISIETCS OCBOEHHS KypCOB MAaT€MaTHYeCKOro aHaju3a,
anreOppl M aHAJIMTHYECKON reoMeTpun U AuQepeHIuanbHbIX ypaBHEHUH, B o00beMme,
MIPEelyCMOTPEHHOM JUIl COOTBETCTBYIOIIEN CIEIUAIbHOCTH.

1.4 Ilepeyenbr TMIAHMPYEMBIX Ppe3yJabTATOB O0y4YeHHMs 1O JUCIHHUIIMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOEHHsI 00Pa30BaTe/ILHOI MPOrpaMMbl

[Iporpamma omnpezaenser oOwmui o0beM 3HaHMM, NO3BOJSAOLUN chopMHUpOBATH Yy
CTY/IEHTa LEJIOCTHOE IpeACTaBlIeHHE OO0 OCHOBHBIX MOJENAX M METOJaX MaTeMaTHYeCKOU
¢bu3uky, odbecreynBaroONINX MHUPOKUI CIIEKTp UX NMpuMeHeHul. Bmecte ¢ TeM, u3in0kKeHue psjaa
pas3zfenoB Kypca HEU30€KHO MMeEeT, B OCHOBHOM, MH(OPMALMOHHBIA Xapakrep. B pesynbraTe
W3YYEHHUS TUCLUIUIMHBI CTYJIEHT A0JDKEH

—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUM YPAaBHEHHH MaTeMaTHuecKOoh (u3uku
(Teopembl CyIIECTBOBAHUS W EIUHCTBEHHOCTH pelleHus 3aaad Komu OCHOBHBIX THIIOB,
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HayaJbHO-KPAEBBIX 3a7a4 OCHOBHBIX THUIIOB, TEOPEMBI O HEIPEPHIBHON 3aBHCUMOCTH PELICHUS
3ajau Komm OT HavanpHBIX [aHHBIX W I[apaMeTpoB), MPEACTaBIATh crneuupuky 3aaad

pelIaeMbIX ¢ IOMOIIbIO YPaBHEHUI MaTeMaTU4ecKoil PU3UKH;

— YMCTb HaxXOIWUTb PCHICHHA:

oOmiye JUisi OCHOBHBIX THNOB Ju(pdepeHIaTIbHbIX

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 |
BHYTPEHHMX KpAa€BbIX 3a7ay [JIs1 YPaBHEHUM JIUIMNTHYECKOTO THUIA, YMETh JI0Ka3bIBaTh
W3y4aeMbI€ TEOPEMBI;

— BJIAJIETh OCHOBHBIMHM METOJIaMH PEIICHUS HAYAJIbHBIX M KPAEBBIX 3aJ1a4 ISl YpaBHEHUI

MaTeMaTH4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
s3bIK U depeHIIMaNbHbIX YPAaBHEHUNH C YacTHBIMM IPOU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U ONPEIEIUTH ITyTH €€ PELICHUS.

TpeOoBaHusl K YPOBHIO OCBOEHUS COJIEpXKaHUSI Kypca OINPEAEISIOTCS BBIIIECKA3aHHBIM,

CoJIep’)KaHHEe Kypca JOJDKHO OBbITh YCBOEHO HACTOJBKO IIyOOKO M OCHOBATENIbHO, YTOOBI
a Tak)Ke AaKTUBHOE BJAQJCHHE METOJIaMU

oOecrieunTh MOTPEOHOCTH CMEKHBIX KYpCOB,

MaTeMaTU4YEeCKOW (U3MKH, KOTOPbIE MOT'YT BCTPETUTHCS B JalIbHEHIIEH MpakTU4YecKol pabote

BBIITYCKHHUKA.
N3yuyenue naHHOW yueOHOM NMCUUIUIMHBI HAlpaBi€HO Ha OBJIAJICHHE O0Yy4aroIUMCs

CJICAYIOIIUMHU KOMIICTCHIIUAMMU:

Nnpexc Conepxanue B pesynbrare n3ydeHust yaeOHOH TUCIHUIUIMHBI 00YYaIOIAECs TOIDKHBI
KOMIIETEH | KOMITETEHIIUH (UITH
- o6 wacTi) 3HATh yMeThb BJIAJeTh
Cnocoben — OCHOBHBIE —  KOPPEKTHO — OCHOBHOM
MPUMEHSATh 3a7ayy, ypaBHEHHS | IOCTaBUTh 3aJady M | TEPMHHOJIOTHEH 17§
(byHIaMEHTANIbHBIE | K METOJIBI | ONPENENUTh  KpaeBbIe | MOHATHIHBIM
3HaHMS, MaTeMaTHYeCKON YCIIOBHS; aHATUTHYECKH | allapaToM
HOJTyYEHHbIE B| (U3NKH; M YHCICHHO pelaTh | MaTeMaTHYeCKON
OTIK-1 obmactu (bU3MYECKHI CMBICT | OCHOBHBIE 3a1a9u | QU3NKH, OCHOBHBIMH
MaTEMaTUYCCKUX M| OCHOBHBIX IOHATHHA | MaTEeMaTHYECKOH AHAUTUYCCKUMH |
(u1M) eCTECTBEHHBIX| M ¢daxToB | GU3MKM U KOPPEKTHO | YUCICHHBIMU
HayK, H| MaTeMaTHYeCKON MHTEpIPETUPOBAThH METOJaMU  PEIICHUS
UCIIONB30BaTh WX B| GU3UKM M cdepbl | MOTydeHHBIE YpaBHEHUN B 4aCTHBIX
npo(eCcCHOHANIBHON | MX MPUMEHEHHUS pe3yabTaTHI. MIPOU3BOAHBIX
JESTEIbHOCTH
— MaTeMaTH4yeCKd | — CTPOUTH —  HaBbIKAMH
e (GOpMyIHPOBKH | IIpOCTEHIINE peuieHus  3agaud U
OCHOBHBIX TOHSTHI | MaTeMaTHUECKHE HWHTEpIIpETaIuH
U YTBEPXKJCHUH MOZIENU  CTaHJAPTHBIX | Pe3yIbTaTOB B
Cnocoben — MareMaTH4eckd | (pU3MYECKHX IPOLECCOB | TEPMHUHAX
MIPUMEHSITh ul e MOJIENI | — TMEpeBeCcTH  3ajady | IPUKIaIHON 00acTy;
MOIU(UIMPOBATE | OCHOBHBIX Ha S3BIK | — Hay4yHO-
MaTeMaTH4ecKue HPUIIOKEHUH g depeHuaTbHbIX METOANYECKUM
OIIK-3 |monmenu JULsl| TeOpuun YPABHEHUH C YaCTHBIMM | almnapaTom TEOpUH
pemienuss 3amad  B| auddepeHranbHbl | TPOM3BOJHBIMH, g depeHuaIbHbIX
obmactu X ypaBHEHHI — HaxXxOIWTh PEIICHUS: | YPAaBHEHUH
npo)eCCHOHANIBHON | —  OCHOBHBIE o0Imue /st OCHOBHBIX | — HaBBIKAMH
JESTEIbHOCTH METO/IbI  PEIICHUS | TUTIOB JI0Ka3aTelbCTBA
3amay ¢ hepeHIanbHBIX OCHOBHBIX
MaTeMaTHYeCKOM YPAaBHEHUH C YAaCTHBIMM | YTBEP)KICHUN;
¢buznkn IPOU3BOJHBIMU BTOPOTO | — HaBHIKAMH
— OCHOBHBIE mopsaKa, TIIOCTPOCHUSI




Nnpexc Conepxanue B pesynbrare n3ydeHust yaeOHOH TUCIUIUIMHBI 00YYaIOIAECs] TOIDKHBI
KOMITETEH | KOMITETCHIIUU (MK
.. 3HATh yMeTb BJIAJIETh
AN e€ yactn)
HPHKIIaHbIE — BBIOMpAaTh METOMBI | MPOCTEUIIHX
TTaKeTEl, pElIEeHUs] OCTaBIECHHON | MAaTEMaTHYECKHUX
HCIIOJIB3YyEMBIE JJIS | 3a1a4M; Moener  (pusndeckux
peHIcHuA —  COJepKaTelbHO IpOLECCOB;
YpaBHEHU M B | HHTEPIPETHPOBATH — METoJaMu
YaCTHBIX pe3yJIbTaThI; HUCCIEI0BAHUS
IIPOU3BOJHBIX. —  HCIIOJIB30BaAThH MozeIeH (I)I/I3I/I‘ICCKI/IX
3JIEKTPOHHBIE MPOIECCOB
TEeMAaTUYECKUE PEeCcypchl | — HaBbIKaMH
JUTS yrITyOJieHus 3HaHUN | MCIIOIb30BaHUS
110 HU3y4yaemMon | MTaKeTOB IPHUKIIaJTHBIX
JHUCIUILINHE porpamMm TS
pelieHus 3aj1a4
MaTeMaTHUEeCKOU
buznkn
—  METOJbI — pa3pabaTbIBaTh —  CaMOCTOSITEIBHO
YHCJIICHHOT O aJTOPUTM OCYILECTBIIATH BBIOOD
aHam3a, HMETh | IPUMEHSIEMOI0 METO/Ia | METOAUKH PEUIECHUS U
4eTKOoe pelieHus; MOCTPOEHUSA
IIPEACTABIIEHUE O | — MPUMEHATH HA | aITOpUTMa TOM WM
BHUIAX IpPaKTHKE METOABl | MHOM 3a7a4w;
MaTEeMaTHYECKUX YUCIICHHOTO  aHaiu3a; | — JaBaTh TOJTHBIN
MO/JICIIEH, peanu3oBaTh aHajM3  pe3yJbTaToOB
OCHOBaHHBIX Ha | YUCJIICHHBIM  aJITOPUTM | pEUIEHUS U OLEHUBATh
YHCICHHBIX MIPOrpamMMHO C | rpaHuIbI
METoAax, 0 | IOMOIIBIO NPUMEHUMOCTH
CrocobeH aKTHUBHO
criocobax HUX | HHCTPYMEHTAIbHBIX BBIOpAHHOT'O METO/1a
yaacTBoBarb B IIOCTPOEHU, O | CPeACTB M NPHUKIAIHBIX | — OCHOBHOI
HUCCIICIOBAaHUH .
HOBLIX YHCICHHBIX IpOrpaMm; TEPMHUHOJIOTHEH 5
IK-2 MeTomax —  aHaJIu3HUpOoBaTh MOHATUHHBIM
MaTeMaIquCKHX peajin3annun TOITy4YCHHBIC anrapaToM
MoJienei B .
CCTECTRBEHHBIX MaTeMaTquCKHX pe3ynbpTaThI. MaTEMaTUYECKOHN
HayKax MOZCIICH. — [O0Jb30BaThCA (M3MKH; OCHOBHBIMH
— MCETOAbL U | cripaBOYHOM AHAJIUTUYECKUMHU U
CrocoOBl  TOMCKA | MaTeMaTHYeCKOM YHUCIEHHBIMH
HE00X0IUMOI JIMTEPATYPOI [0 | METOIaMH  PEIICHUS
uH(popmanu, MaTeMaTH4IeCKOM YpaBHEHUH B YacCTHBIX
MaTeMaTH4YeCKue ¢dusnke U | IPOU3BOIHBIX.
pecypcChl COOTBETCTBYIOILIMMHU — MeEToJaMu "
OubIMOTEK W CeTH | pecypcamu CeTH | MpUEMaMHU TIONydeHHUs
HNurepuer o | IuTepHeT " cucTeMaTHU3alliu
MeToaaM 3HaHHH B  00JacTH
MaTeMaTU4YECKON MaTeMaTHYECKOU
¢H3HKH. ¢H3HKH

[Ipouecc ocBOEHUS TUCHUILIMHBL «YPaBHEHHsS] MaTeMaTHUECKONH (U3UKU» HAIPaBJIEH HA
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedaomux TtpedoBanusim OPI'OC BO wu

00€eCIIeYnBAIOIINX

yCIIELIHOE

BCACHUC

OaxanaBpoM

MPOU3BOJCTBEHHOW H

Hay4HO-

UCCIIEIOBATEIbCKOW  JIeATENbHOCTH, BJIAaJECHUE METOAUKOW (QOPMYIHpPOBAHUS U PpEIICHUS
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  HMHIUBUIYalIbHOM  paboToii
MpenojaBaTeNsi Co CTyIACHTaMH B IPOIIECCE CAMOCTOSATENIbHOM paboThl. B koHIlE 5 cemecTtpa
MIPOBOJMTCS 3ayeT, B KOHIE 6 cemecTpa — 3ayeT, dSKk3ameH. [Iporpammol IUCHUILIMHBI
npeaycMoTpeHbl 34 4acoB JIGKIIMOHHBIX, 34 YacoB MPAaKTHYECKUX 3aHATHH U 4 daca
KOHTPOJIMPYEMOU CaMOCTOSITEIBHOU pabOThI, a Takxke 35,8 4acoB CaMOCTOATENHLHOM 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:
KouTposas camoctositensHoM 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:

Pacrnipenienenue Bu1oB yueOHON pabOThHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Paszgensl quciunuinHel, n3y4aemMsele 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 THUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 3aa49Y1 1 METOObI UX peIHeHI/ISI
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 arrectauus (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 3anay. 3agaua 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 cyneprno3uuuu Jyis JMHEHHbBIX 3a-
nad MmatemaTtuueckoi ¢usuku. Kinaccupukanus
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 s BostHOBOTO ypaBHeHus. 3anavya Komu pabot
U1l HEOJAHOPOHOTO ypaBHEHUSI.
KpaeBbie 3a1aun 17151 BOJIHOBOTO ypaBHEeHUs. Pop-
Myubl ['prna. Teopembl €IMHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava [lItypma—JInyBmisa. Meron pas-
neneHus nepeMeHHbIX (Pypbe). Teopemsl cyiiecT-
BOBaHMsl. Penienne HeoTHOPOIHBIX 3a/1a4 METOJIOM
Oypre. Gynkuun beccens. 3agada o konebanun
KpYIJI0i MeMOpaHBl.
Bapuarnmonssie OcHOBHbBIE IOHATHS BAPUAIIIOHHOTO UCUUCIICHUS: 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 Conepacanme 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, ycToH4unBOCTU. CylllecTBOBaHUE pe- pe3yabTaTam
1. |ux peuieHus menus. 3agaya Koiu i ypaBHEHUs TEIIIONPO- BBITIOJIHEHUS
BOJHOCTH. Teopembl €TMHCTBEHHOCTH, YCTOWYHN- 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
3anaun. Teopus koopauHaTax. OyHnaMeHTanbHOE peleHue
MOTEeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, Ha
wiockoct). KpaeBble 3a1aun 1151 ypaBHEHHM
2. Jlamutaca u Ilyaccona. TeopeMbl €IUHCTBEHHOCTH.
Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus noreHuuana. CeeaeHue
KpaeBbIX 33J1a4 K UHTEIPAJIbHBIM YPaBHEHUSIM.
CymectBoBanue peuieHus. Meton pasaeneHus
IIEPEMEHHBIX PEILIECHUs KPaeBbIX 3a]a4 B
MPOCTEHINX 00JIACTSX.
[Ipumenenue [Ipeobpazosanue Jlamnaca. [IpeoOpazoBanust Oypne 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 Coneprxanue pazzena P Y
paznena KOHTPOJISI
1 2 3 4
buzuku MaTeMaTH4YeCKOU (QU3HKU.

2.3.1 3auATusA JeKIUOHHOT0 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 KoaneBckoit. KoppekTHOCTh MOCTaHOBKHU
3amau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 00GOOUIEHHBIX peLIEHUI
3ajau MaremMaTudeckod ¢u3uku u mpocrpanctBa Cobonesa. [IpuHIMI cynepno3uuuu Jiis
JUHENHBIX 3a7a4 Marematudecko ¢usuku (2 4.). Knaccudukanus ypaBHEHUR 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 pemieHus (2 4.). O000IIeHHOe pellieHne
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 s BonHOBOro ypaBHeHus. Popmynsl ['puna (2 4.). 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 konebanuu Kpyriioi MmemOopans (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapUALMOHHOIO HCYMCIEHUS: IIOCTAaHOBKA 3aJayH,
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 3a1auu 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, YCTOMYMBOCTU (2 4.). DyHIamMeHTaIbHOE
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 KpUBOJWMHEHWHBIX KoopauHatax. DyHmameHTanbHOE
peumieHue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha Ijiockoctd) (2 4.). OOmwue cBoiicTBa
rapMoHudeckux ¢pyHkiuil. [lpuHuun makcumyma Juis rapMonundeckux GyHkuui (2 4.). Kpaessie
3amaun Juis ypaBHeHuil Jlamutaca u Ilyaccona. Teopemsl eanHcTBEHHOCTH (2 4.). DyHKUUU
I'puna 3amaum Hupuxne m Heitmana, ux cBoiictBa. (2 4.). Iloctpoenme d¢ynkiuu ['puna
BHYTPEHHEH U BHemHeH 3anad Jupuxme ansa mapa (2 4.). CneacrBus u3 ¢popmynsl [lyaccona (2
4.). [lorenuan o0bema u ero cpoicta (2 4.). [loBepxHOCTHBIE MOTEHLIMAIBI M UX CBOMCTBA (2
4.). UnTerpanpuble ypaBHeHus (2 4.). CBeeHue KpaeBbIX 33Ja4 K UHTETPAIbHBIM YPABHEHUSIM.
CymectBoBanue pemieHus.(2 4.). Meroa paszeneHusl NEpeMEHHbIX PElIeHHs] KpaeBbIX 3a]au B
npocTemux odmacTsax (2 4.).

Paznea 3. [IpeoOpazoBanue Jlamaca (2 4.). [IpeoOpazoBanust @ypre (IKCIIOHEHITHATBHOE,
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 bB.M., Camapckuii A.A., Tuxono A.H. CO0pHUK 3ama4 10 MaTeMaTHYECKOM
¢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. IIpumeHeHre nHTErpajibHbIX NpeoOpa3oBaHUll K pelIeHUI0 3a7a4
JUIS YypaBHEHU B YaCTHBIX ITPOU3BOIHBIX. MeTouecKre yKa3aHusl.

Cemectp 5
Pazgea 1. YpaBHEeHUsI B YacCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJHOPOAHOCTD,
npuMepsl. BBIBOJ ypaBHEHUSI MaJlbIX MOTIEPEUHBIX KOJEOAHWI CTPYHBI M MAaJIBIX MPOJOJIBHBIX

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).

BriBOn ypaBHEHHS TEIIONPOBOJHOCTH, WHTETPAIbHBIA 3aKOH COXPAHEHUS JHEPIUU.
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. [locranoBka 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 XapakTepucTuku. [IpuBeaeHne ypaBHeHUI ¢ IByMsl HE3aBUCUMbBIMHU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHMUsSI C MOCTOSAHHbIMH Kod(pdunuentamu). IlpuBenenue
YpaBHEHUH C JBYMSI HE3aBUCUMBIMU MEPEMEHHBIMU K KAHOHHYECKOMY BHUAY (YypaBHEHHUS C
nepeMeHHbIMU ko3¢ duuuentamu). IlpuBenenue ypaBHeHM C JByMs 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 XapakTepuCTUK PEIICHUs YpaBHEHUN TUTIEPOOIMIECKOTO 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. dopmynel [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 penieHrs HEOTHOPOAHBIX 3a1a4 JJIs YpaBHEHUN Mapa0d0IndecKoro
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, rnaBa 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 rnama 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 TeMaTHKAa 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-METOIMYECKOTO 00ECTICUCHHSI TUCIUTUIUHBI 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. Meronnyeckue yKa3aHWMsA [0 OPraHU3alMd M BBIIOJIHEHUIO

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 ypaBHEHHUSX C YaCTHBIMUA TPOHU3BOIHBIMU.
M.: ®uzmatiut, 2009. 404 c. [DnexTpoHHBIH 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

Lenbto caMocCTOSTENHHOM pPAOOTHI sIBiIsSIETCA YIUIyOJeHHEe 3HAHWUN, MOJYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHITHH, BHIPAOOTKA HABBIKOB MHAUBUAYAJIbHON paOOThI, 3aKpeIlICHHE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BpPEMs IPAKTUUYECKUX 3aHATUH.

CopnepxaHue NPUBEIEHHOM OCHOBHOM U JOMOJIHUTEIbHONW JUTEpaTypbl I03BOJIET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHYECKON (DU3HKH.

Cemectp 5

Paznen 1. IlocranoBka 3amau Marematudeckoil @usuku. HexoppekTHble 3amauu;
Knaccugukanuss ypaBHEHMH B YaCTHBIX IPOM3BOJHBIX BTOpOro nopsaka. KanoHuueckue
(dhopmel. ConpspKEeHHBIE OTIEPATOPHI.

Jlureparypa [O 1-3, I 1].

Pa3nen 2. 3agaua ¢ naHHBIMM Ha XapakTepucTukax (3agaya ['ypca). CymiecrBoBaHue U
CANMHCTBCHHOCTb PCIICHUA 3aJa4d C JaHHBIMM Ha XapaKTCPpUCTUKAX; MCTOH PI/IMaHa;
Creuunanbable QyHKIUMU MaTemaThuueckod ¢usuku. Kiaccuueckue opToroHalbHbIE MOIUHOMBI.

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

Pa3nen 3. OcHOBHbIE MOHATHS BAPUALMOHHOTO MCUYUCIEHUS ((QYHKIMOHAN, JIMHEWHBIE U
KBaJlpaTUUHble  (YHKIMOHAJBL, OKCTpeMyMbl  (QyHKIHOHana); IIpocreiimine  3amaun
BApUAIIMOHHOTO MCYUCIICHHS (3a7a49a 0 OpaxuCTOXpOHE, M30TIEPUMETPHIECKAs 3a/1a4a).

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

Cemectp 6

Paznean 1. 3amaun, npuBOAsIINE K YPAaBHECHUSM MMapa0d0JIMYECKOro THma. JJonmoJIHUTeTbHbIE
YCJI0BHA W IMOCTAHOBKA KPACBBIX 3adad JJIA ypaBHeHI/Iﬁ Hapa6OJII/I‘-I€CKOl"O TUIIA. HpeIIGHI)HI)Ie
ciydan; QyHKIMSA UICTOYHUKA JJIs ypaBHEHUS apaOOJUYecKoro TUma.

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

Pasznen 2. YpaBuenue ['enpmrosbiia B HEOrpaHMUEHHOW 00J1aCTH. YCIIOBHS H3Ty4YCHUS,
OcHOBHbBIE MOHSATHUS TEOPUU HHTErpajbHbIX ypaBHeHuil; [lomunomsl Jlexxanapa. Cepuueckue
(mapoBbie) pyHkuuu. Meton ®ypbe peuieHus: BHyTpeHHel 3anaun upuxiie A mapa.

Jlureparypa [O 1, 119, 10].

Pa3znen 3 Kiiaccuueckue nHrerpangbHble npeoOpazoBanus (Dypbe, Xankens, MeminHa,
Jlanmaca, Konrtaposuua—JlebeneBa, Memnepa—®oka). HMHurerpanbHble npeoOpa3oBaHUs
00001IeHHBIX (QYHKIIHH.

Jlureparypa [ 1,7, 9].

11



3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpeboanusmu ®I'OC BO no HampaBiieHHIO MOJArOTOBKM OakallaBpoB
nporpaMMa IO JUCUUIUIMHE «YpaBHEHUS MaTeMaTudyeckoll (U3MKU» MpeaycMaTpuBaeT
UCIOJIb30BaHUE B Y4eOHOM IIpoLiecce CIEAYIOIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: YTEHHUE
JEKUMN € HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAUBUYaTbHBIMU
3aJJaHUSIMU C HCIIOJIb30BAaHUEM ITAKETOB MPUKIIAJAHBIX POTPaMM, pa300p KOHKPETHBIX CUTYyaLUH
Ha IPAKTHYECKUX 3aHATUSX.

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

[Toaxon paz3bopa KOHKPETHBIX CUTYalMi IIUPOKO KUCIIONb3YETCs KaK MperojaBaTesieM, 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 NT0JIX0/I0B HE cylecTBYeT. [Ipu uccienoBaHuy U pelieHnH KakJ10i KOHKPETHOH 3a1auu
UMeeTCsl, Kak IpPaBWJIO, HECKOJIbKO METOJOB, a 3TO TpeOyeT pa3dopa M OIEHKHU IIeJIoil
COBOKYITHOCTH KOHKPETHBIX CUTYaIHi.

Ooee
Bt sansitus Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE KOIIIECTEO
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 crepsknsa 0<x</ tenmousomupopana. HauanpHas 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
[ToctaBuTth 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 (IlpuBeneHne Kk KaHOHUUECKOMY U IIPOCTEHIIEMY BUAY YPaBHEHUH C
JBYMsI HE3aBUCUMBIMU [TIEPEMEHHBIMHU ).

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. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
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 mpocTermieMy 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. KontponbHas Ne3 (Pemenue 3amaun Komm ju1st ypaBHeHUH TUIepO0IMYECcKOro 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 Komu

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. KontponbHas Ne 4 (Meton ®dypbe pemieHus CMENIaHHBIX 3a/ad JUisl YpaBHEHHUH
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 padboThl 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 perieHust KpaeBbIxX 3ajau AJis ypaBHeHu# Jlamaca
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/OBJIETBOPSIONLYIO TPAHUYHOMY

) 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 BHUJIE TPHU3HAKOB CHOPMUPOBAHHOCTH KoMmeTeHnui. TpeOoBanus GopMyIupyroTcs B
COOTBETCTBUU CO CTPYKTypoil, nmpunsaToil B ®I'OC BO: 3HaTh, yMETH, BIAJIETh.

Ha3Banue komie-
TeHI MU (MM ee

CprKTypa KOMIECTCHIIMH

OcHoBHBIE NMPpU3HAKH

qacTH) c¢()opMHPOBAHHOCTH KOMIIETEeHIIMH
OIIK-1 3HaTh : 3HaeT OCHOBHBIE 3a[aud, YPAaBHEHUS U
Crniocoben OCHOBHBIE 3a/1a4l, YPABHEHUS U METOMbI Meroasl MO.
MIPUMEHATH MaTeMaTHYecKoi (pr3ukm; GU3NIecKuii
(dyHIaMeHTaJIbHBIE | CMBICI OCHOBHBIX MOHSTHH U (JaKTOB

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

MaTeMaTH4ecKoi pu3uku u cepbl Hx
MPUMEHEHUS

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

YMeer KOpPpEKTHO CTaBUTh 3ajady M
YUCJICHHO pfCllaTb OCHOBHLBIC 3aJladun

HayK, U KpaeBbI€ YCIOBUS; aHAJIMTUYECKH U M® u KOppEeKTHO HHTEPIPETHPOBATH
KCIIOJBL30BATh UX B |YHCJIEHHO pellaTh OCHOBHBIE 331a4U MIOJIYYEHHBIE PE3YJIbTATHI.
npo(heCCHOHAIBHOM | MaTEMaTHYECKON (PU3MKU U KOPPEKTHO
JESTEIIBHOCTH WHTEPIPETUPOBATH TOTYIEHHbIE
pEe3yNbTATHL.
Brnaners: Biageer OCHOBHOUM TEPMHUHOJIOTHEH U
OCHOBHOM TEPMUHOJIOTMEW M IMOHATUWHBIM | IOHATHUHHBIM arnmapaToM Mo,
anmapatoM ~— MaTeMaTHYecKod  (DM3UKU; | OCHOBHBIMH aAHATU THYECKIMHU u
OCHOBHBIMU AHATUTUYECKUMHU U |YMCICHHBIMM  METOJaMH  pelIeHus
YUCIICHHBIMH METOLAMHU pewenust | YM®
YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX
OIIK-3 3HaTh : 3HaeT MaTeMaTHIecKue (OPMYIUPOBKH
Crnocoben — MaTeMaTH4ecKue (OpPMYIMPOBKH | OCHOBHBIX TIOHATUH M YTBEPKACHUN M
NIPUMCHSTD U OCHOBHBIX TIOHSTHI U YTBEPKIACHHIA MaTeMaTU4YECKUe MOJEIH OCHOBHBIX
MOIII/I(I)I/IIIHPOBaTB — MaTEMAaTHYECKHUE MOJEIN  OCHOBHBIX IIPUJIOKEHUH TCOPHUH
MaTeMaTU4YecKue npunoxeHnii Teopuu auddepeHIHaTEHBIX mudepeHIuanbHbIX  ypaBHEHUH, a
MOJICNH UL PELICHHUS | ypaBHEHM TaKk€ OCHOBHBIE METOMABI pPEelIeHHs
3aja4 B 00JacTH — OCHOBHBIC METOAbI pELICHHs 3ajad |334a4 MATeMaTHICCKOM QHU3NKH.

npoheccroHaIbHON
JEATETbHOCTH

MaTeMaTH4eCcKoi (Qr3uKu

OCHOBHBIE TIPUKJIaTHBIC TTAKETHI,
WCTIOJIb3YyEeMbIC JIJISl pellieHNsT ypaBHEHUH B
YaCTHBIX TPOU3BOHBIX.
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Ha3Banue komie-
TeHI MU (MM ee
4acTH)

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c¢(hopMUPOBAHHOCTH KOMIIETEHIIMU

YMers:

— CTpOUTH TIPOCTEUIINE MaTeMaTH4YecKue
MOJIEITH CTaHJapTHBIX (bu3nIeCcKux
MPOIIECCOB

— TepeBecTH 3a1aqy Ha SI3BIK
g depeHInaibHbIX ypaBHEHHUI c
YaCTHBIMH MPOU3BOAHBIMH;

— HaXOmUTh  pelIeHHs:  o0Imme  JIs
OCHOBHBIX  THUNOB  jau(depeHIraIbHbIX

YpaBHEHUN C YacTHBIMH TMPOU3BOJHBIMU
BTOPOTO MOPAIKA;

- BI)I6I/Ip aTb MECTOIbI peUICHNA
MMOCTaBJICHHOM 3aJ1auH;

—  coaepyKaTelbHO WHTEPIPETUPOBATH
pPe3yNbTATHI;

HCIOJIb30BaTh JIEKTPOHHBIE TEMATUUECKUE
pecypehl IS yriyOieHHs 3HaHUHN 110
HU3y4aeMOU TUCIUTLIIUHE

Ywmeer CTPOUTh npocTenmme
MaTeMaTHYECKHE MOJICNIH CTaHIAPTHBIX
(buznIecKuX MIPOIIECCOB. YmMmeer
MEpeBOUTh  3ajJa4y  Ha  SI3BIK
maddepeHMaIBHBIX  YpaBHEHHH ¢
YaCTHBIMH  TIPOW3BOJHBIMH.  YMeer
HaxOJWTh pEIICHUSA: OoO0Imue  JyIs
OCHOBHBIX THIMOB AuddepeHmambHbIx
YpaBHEHU M c YaCTHBIMHA
MPOU3BOJHBIMH BTOPOT'O MOPSI/IKA;

Moker BBIOMpaTh METONBI PEIICHUS

[IOCTaBJICHHOM  3ajlaud, a  Takxke
COZIEPKaTENbHO HWHTEpPIPETHPOBAThH
pe3yabTaThl u WCIOIb30BATh

3JIEKTPOHHBIE TEMATHUYECKUE PECYPCHI
JUTS yriyOJIeHHs 3HAHHUH 10 U3ydaeMoi
JUCHUIUINHE

Brnaners:

— HaBBIKAMM  pEIICHUS  3aJa4yd  H
MHTEPIPETAIMU PE3yJbTaTOB B TEPMHHAX
MPUKIIaTHON 001acTH;

—  HAyYHO-METOINYECKUM anmnapaToM
Teopuu auddepeHIMaTbHBIX YPaBHEHUH

— HaBBIKAMU JIOKA3aTEIbCTBA OCHOBHBIX

YTBEPKIICHUN;

— HaBBIKAMH TIOCTPOEHHUS MPOCTEHIINX
MaTeMaTHUECKUX  MoJened  (U3NIECKUX
IIPOLIECCOB;

— MeTOAaMU  MCCIIENOBaHMS  Mopenel
(PUBNYECKIX TIPOIIECCOB

HaBbIKaMH WCIIOJB30BAHUSA [IaKETOB

MPHUKIIAIHBIX MPOrpaMM JUTS PEHICHUs 3a1ad
MaTeMaTHYeCKOi (r3HKH

Brnaneer HaBbIkaMul pelIeHMs 3aaud U
HWHTEpIpETaIH pe3yIIbTaTOB B
TepMHUHAX  NPUKIAAHOH  00JIacTH;
HAYYHO-METOANYECKUM anmnapaToM
TEOpUHU nuddepeHuaNIbHbIX
YpaBHEHUH. Moxer IIOCTPOUTH
MpocTeine MaTeMaTHUECKHEe MOJEIH
¢usznvecKknx  mporeccoB.  Bmaneer
METO/IaMU  HCCIICIOBAHMUS ~ MOJenel
(U3NYECKNX TIPOLIECCOB M HAaBBIKAMH
WCTIOJIb30BAHMS TTAKETOB TPUKIATHBIX
nporpaMM  JUisi  pEIIeHHsl  3a/ad
MaTeMaTH4eCKoi (Qr3uku

[1K-2

Crioco0eH aKTUBHO
y4acTBOBATh B
HCCIEN0BAHUN
HOBBIX
MAaTEMATUUYCCKUX
Mojielie B
CCTCCTBCHHBIX
HayKax

3HaTh:
— MeTombl YHCIEHHOIO aHajan3a, HMETh
YeTKOoe MPEICTaBICHUE 0 BUIAX

MaTeMaTHYECKUX MOJIeNeil, OCHOBAaHHBIX Ha
YUCIEHHBIX METOJax, O CIocobax mux
MOCTPOCHUI, O  YHCICHHBIX  MeETolIax
peanu3au MaTeMaTHIECKUX MOJICTIEH.
METO/IbI M CIIOCOOBI MTOMCKA HEOOXOTUMOi
UH(OpPMAIIUH, MATEMaTHIECKHE PECYPChI
Ooubmmorek u cetu MHTEpHET 10 MeTonam
MaTeMaTHYeCKOH (PU3HKH.

3HaeT METOMAbl YKCJICHHOIO aHallu3a,
HMMEET YETKOE MPEACTABICHHE O BHAAX
MaTEMaTHYECKUX MOJETIEH,
OCHOBAHHBIX Ha YMCICHHBIX METOJaX, O
criocobax ux MTOCTPOCHHU, 0
YUCICHHBIX ~ METOJaX  peaju3allvu
MaTeMaTUYecKuX  Mojened.  3Haer
METO/IbI u CHOCOOBI MOKMCKa
HE00XOAMMOK nHdopMaruy,
MaTeMaTHYECKHE Pecypchl OMOIMOTEK
u ceru HHTEepHeT 0o MeToAaM
MaTeMaTHYeCKOH (DU3HKH.
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Ha3Banue komie-
TeHI MU (MM ee
4acTH)

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c¢(hopMUPOBAHHOCTH KOMIIETEHIIMU

YMers:

— pa3pabatbIBaTh
MPUMEHSEMOI0 METO/Ia PELICHUS;
— T[pPUMEHATh Ha  MPaKTHKE
YUCIIEHHOT O aHanu3a; peann3oBaTh
YUCIIEHHBIA  aJrOPUTM  TNPOrPAaMMHO €
MOMOUIBI0 MHCTPYMEHTAJIbHBIX CPEACTB H
NPUKIAJHBIX TPOTPaAMM;
—  aHaJu3HUpoBaTh
PEe3yNbTATBHL.
MOJIb30BATHCSA CIIPABOYHON MaTeMaTHYECKON
JIUTEPATYPOH 10 MATEMAaTUYECKON (U3KKE U
COOTBETCTBYIOIIMMU PECYPCAMU CETH
HNurepuer

aIrOPUTM

METOJIBI

IMOJTY4YCHHBIC

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

aITOPUTM

u MIPUKJIAHBIX MporpamMm u
aHAJIM3UPOBATH MOJTyYEHHBIE
pe3yabTATHI.

I10JIb30BATHCSA CIIPaBOYHOMN
MaTEMaTUYECKOW  JIUTEepaTypod IO
MaTeMaTHYeCKON ¢duznke u

COOTBETCTBYIOILIMMHU pECYpCaMu CETU
HNurepuer

Bnaners:

—  CaMOCTOSITETIbHO OCYIIECTBISTH BBIOOP
METOAUKH  pelmeHus W TMOCTPOEHHS
aJropuTMa TOW WY MHOM 3aJa4H;

— JaBaTh IIOJHBIM aHalu3 pPE3yJbTaTOB
perieHus u OLIEHUBATh TPaHHUIIBI
MPUMEHHMOCTH BHIOPAHHOTO METO/Ia

— OCHOBHOH TEPMUHOJIOTHEN 51
MOHATUWHBIM aNNapaToM MaTeMaTU4YecKOMH
(U3NKH; OCHOBHBIMH AHATMUTHYCCKUMH U
YHCIICHHBIMHU MeTOJaMH pereHus
YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX.
METoJaMH W TpUeMaMH TONY4YEHHUS U
CACTEMAaTH3allMd 3HAaHUW B  oOJlacTH
MaTeMaTHYeCKoi Qu3uKu

CaMOCTOSITETIPHO OCYIIECTBIISITH BEIOOP
METOJIUKH pEIIeHUS | IOCTPOSHHS
aJaropuTMa TOW WM MHOM 3a/1auM; MOET
JaBaTh IIOJIHBI AHAJIU3 pPe3yJbTaTOB
pelieHuss W OUEHUBaTh  T'PaHUIIBI
MPUMEHHMOCTH BBIOPAHHOTO METOJA.
Biageer OCHOBHOUM TEPMHUHOJIOTHEH U
MOHATUIHBIM arnmnapaTrom
MaTeMaTHYeCKOH (DU3HKH; OCHOBHBIMH
AHAIUTHYECKUMH U UYUCJIEHHBIMH
METOJJaMH  pElIeHUs ypaBHEHUU B
YaCTHBIX TPOM3BOIHBIX.

METOJaMH M TMpHEeMaMHU TOIy4eHUs U
CHCTEMATH3allMd 3HAHWH B oOJacTu
MaTeMaTH4eCKoi (Qr3uku

IIpuMepsI 32a4eTHBIX 32 JaHUH

Bapnanr 1

1. TlocTtaBuUTb KpaeByro 3ajady:

Yipyruii crepieHb NePeMEHHOTO CeUeHHS O (x)’ KOHIIBI KOTOPOT'O YIIPYrO 3aKpeIieHbI

(ko3 duuenT ynpyroro 3akpervieHus k),

COBCpIIACT CBO6OI[HI)I€ MaJbI€ MPOAOJIBHBIC

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

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

o*u o’u

— —x— =0, x<0;

a) P oy

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

Bapuanr 2

1. TlocTtaBuTh KpaeByro 3ajady:

Bokoas mosepxHocth crepsks 0<x</ Temmoumsomupopana. HauanbHas Temmeparypa
CTEp)KHS HyJEBas, OJUH KOHEI IIOJJICPKUBACTCS NpPHU HYJIEBOM TeMmIlepaType, a JApyrou

Temonsonuposad U ¢ Momenta ! =0 jeilicTByer pacrpenencHHBbI BHYTPEHHUH HCTOYHUK
TeI1a MOIITHOCTH ¢(X).
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2. IlpuBecTn K KAHOHMYECKOMY BUYy YPABHEHUSA:

ou  Ou
——x—=0,x>0;

a) ax2 8.)/2
0) u_ +2u, +5u, +§ux +2u, =0.

Bapuanr 3
1. TlocTtaBuUTb KpaeByro 3ajady:
bokoBass TMOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUNIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEMIIEpaTypa CTEPKHS HyJIeBast
2. IlpuBecTn K KAHOHMYECKOMY BUYy YPABHEHUSA:
? 522, + 2xy —82u + y2 aZL:
ox 0x0y oy

6) 3ug, —Suy, —2uj, +3u; +u), =0.

= 0.

HpI/IMeprlﬁ MnepPEeICHb BOIIPOCOB, BLIHOCUMbIX HA 3K3aMEH

1. Tlonstue nuddepeHMaIBHOIO ypaBHEHHUS C YacTHBIMU Npou3BoAHbIMHU. [locTaHOBKA
3aJ1a4 MareMaTudeckoil pu3nku. THUIbl KpaeBbIX YCIOBUH.

2. KoppekTHOCTh IOCTAaHOBKH 33/1a4 MaTeMatuyeckoit pusuku. [Ipumep Anamapa.

BreiBoj ypaBHeHUs kosieOaHusi cTpyHbl. [IpuMepbl Ipyrux ypaBHEHHUH MaTeMaTH4eCcKOM

bu3uKu.

4. BpIBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

BeIBO ypaBHEHUH THAPOAMHAMUKH U aKyCTUKH.

6. Knaccudukauuss nuHeldHbIX auddepeHInaTIbHbIX YpaBHEHUH BTOPOrO IMOpSAJIKa B
YAaCTHBIX [TPOU3BOJIHBIX (001U ciTydait).

7. Knaccudukauus nuHeiHbpIX nuddepeHnaibHbIX ypaBHEHUH BTOPOTO MOPsAKA C ABYMS
HE3aBUCUMBIMU  MEpEMEHHBIMU.  XapaKTepucTHueckas IoBepXHOCTb. IIpumepsl
XapaKTEPUCTHK.

8. IlpuBenenue Kk KaHOHMYECKOMY BUY Iu(depeHINaTbHBIX YPaBHEHUH BTOPOTO MOPSIKaA
C /JBYMs HE3aBUCHUMBIMH IE€PEMEHHBbIMU (TUIEPOOIMUYECKOTO THUIA, MapaboIMYecKOro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o XapakTepuCcTHKaX

9. Pemenne 3amaunm Komm Ui OJZHOMEpPHOTO BOJIHOBOTO ypaBHeHus. dopmyia
JI” Amambepa

10. CymecTBOBaHUE, €IMHCTBEHHOCTh W YCTOMYMBOCTH pemeHus 3amgaun Komm s
OJITHOMEPHOTO BOJIHOBOTO ypaBHeHUs. O000IIEHHOE PEIICHHE.

11. Pemenne kpaeBpIX 3a1a4 Il OAJHOMEPHOTO BOJHOBOTO YPABHEHHUS HA MOIYIPSIMOM.

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

13. Pemenne 3apaun Komm 11 HEOJTHOPOJHOTO BOJIHOBOTO YPAaBHEHHUSI.

14. ENMHCTBEHHOCTh U YCTOMYMBOCTH pelleHus 3anadund Kommm s BOJIHOBOro ypaBHEHHUS
(TpexMepHBbIi ciay4aii).

15. Merog @ypbe pelieHuss CMEIIAaHHBIX 3aJad JUisi BOJIHOBOTO YypaBHEHHUs (U1
OJIHOPOJHBIX M HEOJIHOPOJHBIX YPaBHEHMH M TI'paHUYHBIX YCIIOBUI). EnMHCTBEHHOCTH
peuieHusl.

16. IlpumMeps! penieHUs: CMEHIaHHBIX 3a7ad (3a7a4a O KOJeOaHUSIX OrpPaHUYEHHOW CTPYHHBI,
3a/1a4ya 0 KoJIeOaHUSIX KPYrJioi MeMOpaHbl

17. ®ynkiuu beccens. CoiictBa Qpynkumii beccens.

[98)

9]
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

CMemianHble 3a7ayd  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. llpuHuMO Makcumyma.
KoppekTHOCTh MOCTaHOBKHM CMEIIAHHBIX 3aj1a4 Uil YPaBHEHHUS TEIIONPOBOJHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3a4a4d JJii  YpaBHEHHS
TETUIOTPOBOTHOCTH (OJHOPOJHOTO U HEOTHOPOIHOTO).

Pemenue 3agaun Komu 11 ypaBHeHuUs TerionpoBoaHOCTH. Meton ¢ynkumii ['puna.
Pemenue 3agauum o pacnpocTpaHEeHUH TEIIa B TPEXMEPHOM MIPOCTPAHCTBE.

OcHOBHbIE THUNBI KpaeBbIX 3ajad JUIsl YpaBHEHUH >JumdnTH4Yeckoro tuma. llpuHiun
MakcUMyMa JjIsl TapMOHMUYecKuX QpyHkuuid. @opmyisl ['puHa.

EnauHCTBEHHOCTH pelieHus KpaeBbIX 3a/1a4 Js ypaBHEHUH SJUIUIITUYECKOTO TUIIA.
Oyukuun ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

[Ipumenenne merona ¢GyHKUMM ['pyHa K pemIeHHIO KpaeBbIX 3a1ay Uil ypaBHEHUU
AIUTMNTUYECKOTO TUIA (pelleHne BHyTpeHHe! 3a1aun Jupuxie ams mapa)

HepasenctBo ['apnaka. CBoiicTBa rapMoHN4ecKUX QyHKUUN (PYHKLINH, TAPMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUN).
OOBbEeMHBII 1 TOBEPXHOCTHBIE MOTEHIMAJIBI U UX CBOMCTBA.

Pemenue 3anau Jupuxie n Heitmana ¢ moMoIbiO MOTEHIIMAIOB.

[Ipumenenne wMeroga @Pyppe K PpEIIEHHUIO KpPaeBbIX 3a4ad I YPaBHEHM
AITMNTUYECKOTO THIA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ans ypaHeHus Jlamnaca
B Kpyre)

WurerpansHoe npeoOpazoBanue ypbe (onpeaencHue, CBOMCTBa, NpUMeEp NPUMEHEHUS
npeoOpaszoBanus Pypre K pelICHUIO 3a/1a4 MaTeMaTHYeCKOU (PU3UKN).

WuTerpanbublie mpeoOpa3oBaHusi Ha NoaynpsiMoil (mpeoOpa3oBanue Jlamnaca, sin, cos-
npeobpazoBanusi Pypre, mpeoOpazoBanmne XaHKeEs).

Bapuamms Qynknumonana. DkcrpemyMm (yHkiuoHana. Bapuanmonsele 3amaun B
MaTeMaTH4eCKOU (PU3HKeE.

HpI/IMepbl IK3AaMCHAIIMOHHBIX 3aJa4

Haiitu ¢ynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAalbIX IOMEPEYHBIX KOJeOaHMI

omgHopomuoit crpynbl (0,/), 3akperuieHHOW Ha KoHIaxX. HadaibHble CMEIIEeHUs

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

HATsOKCHHA U INIOTHOCTD CTPYHBI CUUTATh PaBHBIMU €I[I/IHI/III€)

Crpyna c¢ 3akpemieHHbIMA KoHimamu (0,7) KomneOiercs TMoJ JCHCTBUEM CHIIBI,
pacnpeiesieHHON ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIU B
HaYyaJbHbIII MOMEHT OTKJIOHEHHUS TOYEK CTPYHbI PaBHBI HYJIIO, a HadaJlbHble CKOPOCTU
onuchiBatoTcd ¢QyHkuuen y(x)=x. (Culy HaTsOKEHHS U IUIOTHOCTh CTPYHBI CUHUTATh
PaBHBIMH €IUHUILIE).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHONW JUIMHBI NpPUJIOKEHA CuUJIa,
pacmpesiefieHHass C IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ MomeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEP>KHS
paBHBI HYIIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHSI ECTKO 3aKpeIUleH, MpaBblii — cBoOojeH. Ilmomane momepeyHoro ceueHus
CUMTaTh PaBHOM 1.

Crepxenb (0,/) coBepmiaeT Majnble MPOJOJbHBIE KOJEOAHHWS TOA JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPENIEICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxkus (k=4, p=1) u(x,{), npenmnonaras Ha4aabHbIE YCIOBUS HYJIEBBIMU. OTKIOHEHUS
JIEBOTO KOHIIA CTEPXKHSI ONUCHIBAIOTCS (PyHKUMEH f(x,f)=f, MpaBblil KOHEI CTEp>KHS
cBoOoeH. [Inomiaap nonepeyHoro ceyeHus cCuuTaTh paBHOM 1.

Hatitn QyHKIIMIO, TapMOHUYECKYIO B Kpyre, paauyca 4, IPUHUMAIOIIYIO Ha €r0 TPAHHMIIC
3HaveHus u(x,y)=x".
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OrneHoOYHBIE CpeACTBA Ui MHBAIUAOB W JIUI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO(PH3HUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOYKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMsI JIJIsl IOJrOTOBKU OTBETA HA 3K3aMEHE;

— IIpH TIPOBEICHUH MPOIIETYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHS WHBAIHMIOB H JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAUBHIYATBHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIINUXCS C OTPAaHHYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIEHUBAHHUA pPE3YIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHWUYCHHBIMH
BO3MO’KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTPUBAET MPEJOCTaBICHnEe HH(POpPMAIUH B
dopmax, aTanTHPOBAHHBIX K OTPAaHHYSHHSIM UX 3[0POBbS U BOCIIPUATHS HH(POpMAITUH:

JIiist T ¢ HapyIIEeHUSIMH 3pEHUS:

— B IIeYaTHOM opMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CIIyXa:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amnmapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIaHHBI TIepedeHb MOJXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

MeToanueckue PE€KOMEHIAUHA K CaY€ IK3aMEHa

DK3aMeH SBJISETCS 3aKIIOUUTENIbHBIM 3TalloM Ipoliecca (pOPMUPOBAHUS KOMIIETEHIIUU
CTYAEHTA NPU U3YYEHUU AUCLUIUIMHBI UM €€ YaCTU U UMEET LIeJIbI0 MPOBEPKY U OLIEHKY 3HAaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUI, YMEHUH U HaBBIKOB IPH PELICHUU
MPaKTUYECKUX 3ajady. DK3aMEHbl NMPOBOJATCSA IO PACIMCAHUIO, B CPOKH, MPEAYCMOTPEHHbIE
KaJeHJapHbIM IpadukoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJIUTCS IO CBEJICHMS
CTY[ICHTOB HE MEHEE uYeM 3a [BE HEJENU JI0 Hayaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MPUHUMAIOTCS IPETOAABaTENIMU, BEAYIIMMU JIEKIIUOHHbIE 3aHATUSA. B OTIeNbHBIX ciydasx npu
0O0JIBIIOM KOJMYECTBE T'PYMHN y OJHOrO JEKTOpa WIM MHpu OOJIBHIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayrouero Kagenpoil JOIMyCKaeTcsl IPUBJIEYEHHE B IIOMOIIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIIAX.

DK3aMeHbl TPOBOAATCA B YCTHOW Qopme. DK3aMeH MPOBOJUTCS TOJIBKO MpHU
MPEIbSABICHUN CTYACHTOM 3aU€THOW KHMKKHM UM MPH YCIOBHUH BBIOJHEHUS BCEX KOHTPOJIBHBIX
MEpOTPUATHH, MPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM W pabodeil mporpammoi mo u3ydaemoi
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEJOCTaBIsieTCsl MpaBO BBIOpaTh OJAMH U3 OWIIETOB.
Bpewms noarotoBku k otBeTy coctapisger 60 MunyT. [lo ncredyeHHH yCTaHOBJIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCH! 3K3aMEHALIMOHHOTO OuJieTa W NMPEeAOCTaBUThH pEIlIeHUe
3aja4. Pe3ynpTaThl SK3aMeHa OLIGHMBAIOTCS MO YEThIpeXOalbHOM CUCTEME («OTIUYHO,
«XOPOUIO», «yI0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO)») U 3aHOCITCS B 9K3aMEHAI[MIOHHYIO
BEJIOMOCTh U 3aUETHYIO KHIKKY. B 3a4eTHYI0 KHM)KKY 3aHOCATCS TOJIBKO IIOJIOXHUTEJbHBIE
OLIEHKH.

KpuTepuu BbICTABJICHHUA OLICHOK
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OrueHka «omauuHo»:

— CHUCTEeMaTH3UPOBAHHbIE, INTyOOKUE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiaM JUCLUILIMHBL, a
TaK)Ke M0 OCHOBHBIM BOMPOCAM, BBIXOSIINUM 3a MpeJiesibl yUeOHOU MPOrpaMMBbl;

— TOYHO€ WCIOJIb30BAHWE HAyYHOM TEPMHUHOJIOTMU CHCTEMATUYECKH TIpPaMOTHOE U
JIOTUYECKH MPaBUIIbHOE U3JI0’KEHUE OTBETA HAa BOIIPOCHI;

— 0Oe3ynpedyHoe BIIAJICHUE HWHCTPYMEHTApHUEM Y4YeOHOW JUCUUIUIMHBI, YMEHHUE €ro
3¢ ($EeKTUBHO UCIIOJIb30BATh B IOCTAHOBKE U PELLIEHUH 3a/ay;

— YMEHHUE OPUEHTUPOBATHCS B TEOPHSX, KOHLENIMAX U HANPABICHUSAX AUCLUILINHBL;

—TBOpYECKasi CaMOCTOATEIbHAsl paboTa Ha MPAKTUUYECKUX 3aHATHUSX, AKTUBHOE y4acTHE B
IPYIIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOJIHEHUS 3aJaHUii;

— BBICOKMHA ypOBEHb CQOpPMHUPOBAHHOCTH 3asiBICHHBIX B palodell mporpamme
KOMIIETEHIUH.

OreHka «xopoutoy:

— JOCTATOYHO TOJIHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCIIUTIINHE;

— YMEHHME OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUSAX W HAIMpPaBICHUAX
JTUCITUTIIIMHBI M 1aBaTh UM OIICHKY

— HMCTOJIb30BaHUE HAYYHOU TEPMHUHOJIOTHUH, JJOTHYESCKH MPABUIIBHOE M3JI0KEHHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIeTIaTh 000CHOBAHHBIC BHIBO/IBI,

— BIIQJICHUE UHCTPYMEHTAPUEM IO JUCIUIUIHHE;

— caMocCTosiTelbHAass padoTa Ha MPAKTUYECKUX 3aAHITHUSAX, CPEIHUU YPOBEHB KYJIBTYPHI
HCIIOJTHCHUS 3aJaHHI;

— CcpeaHWl ypOBEeHb C(HOPMUPOBAHHOCTH 3asfBJICHHBIX B pabodeil mporpamme
KOMIICTSHITHM.

O11eHKa «Y0081emeopuUmeIbHOY:

— IOCTaTOYHBIM MUHUMAJILHBIM 00BEM 3HAHHUH 10 JUCUUILINHE;

— YCBOEHHE OCHOBHOM JIUTEPATYypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX W HaAIPaBICHUAX I10
JUCUUILJIMHE U JaBaTh UM OILICHKY;

— HCIMOJIB30BaHUE HAYYHOW TEPMHUHOJIOTMH, CTHIMCTHYECKOE M JIOTHYECKOE H3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIIMOOK;

— BJaJICHUE WHCTPYMEHTApUeM Y4YeOHOM AMCLUMIUIMHBL, YMEHHE €ro HCIO0JIb30BAaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME 10J1 PYKOBOJICTBOM IIPENOIABATEINS pelIaTh CTaHJAPTHBIC 33/1a4H;

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

— JIOCTaTOYHbII MUHUMAJbHBII YpOBEHb CHOPMUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENLHO:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETA;

— 3HAHHUE OTAEJbHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4e€OHOW MporpaMmon 1o
JTUCLUIUINHE;

— HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJINYMe rpyobIX OINOO0K;

— HU3KUW YPOBEHb KYJIbTYpPHI UCIIOJTHEHUS 33IaHUM;

24



—HU3KHH ypoBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMme KOMIETEHIIH.

OrneHOYHBIE CpeACTBA Ui MHBAIUAOB W JIMI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAUBHIYyATbHBIX TICHXO(PHU3MUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIMIIAM C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH
3/10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMsI JIJIsl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— NP TIPOBEICHUH MPOIIETYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3J0POBBSI IIPEIYCMATPUBACTCS UCIIOIH30BAHNE TEXHHUECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAUBHIYATBHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIINXCS C OTPAaHHYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIECHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponiemypa olneHMBaHUS PE3YJIbTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMH
BO3MO’KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPEJOCTaBICHnEe HH(POpPMAITUH B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBBSI X BOCIIPHATHS HHPOPMALIH:

JIiist T ¢ HapyIIEeHUSIMH 3pEHUS:

— B IIeYaTHOU opMe yBEIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

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

5. IlepeyeHb OCHOBHOW W JONOJHHMTEJILHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUIIIHHBI

5.1 OcHoBHas JIuTEpaTypa:

I.Anrynun KK Meronsl maremarndeckodt ¢msuku. M.: upexr-Menuma, 2014. 123 c.
[DnexrponHbIi pecypc]. - Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=240552.

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

3. KynpsimoB C.H. OcHoBHble MeTOJIbl pellleHHs] MPAKTUUECKUX 33/a4 B Kypce «YpaBHEHUS
maremaruueckoit puzukm» / C.H. Kynpsimos, T.H. Paguenko. Pocros w//1: M3n-8o OOV, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.

4.0Oneitnuk O.A. Jleknun 00 ypaBHEHHAX C YaCTHBIMH MPOU3BOIHBIMU. M.: M3a-BO
"Jlabopatopusi 3Hanui", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIIMHBI MHBAJIUJAMH U JIMIaMHW C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU
3J0POBbA UMCIOTCA U3JaHHA B DJICKTPOHHOM BU/IC B 3J'I€KTpOHHO-6I/I6J'H/IOTC‘~IHBIX CuCTeMax.
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5.2 lonosiHMTE/ILHASI JIATEPaTypa:

1. Ierposckuit U.I'. Jlekuuu 06 ypaBHEHHSIX C YACTHBIMU IIPOU3BOAHBIMU. M.: dusmatiur,
2009. 404 c. [DnexTpoHHBIA pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/59551.

2. bymak B.M., Camapckuii A.A., Tuxonor A.H. COopHHK 3amad MO MaTeMaTHYE€CKOM
¢mszuke. M.: OUSMATIIUT, 2004. 688 c. [DnektpoHHbI 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, JI.Il. Kypc maremarnuyeckoil ¢pusuku ¢ ucrnosb3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponnbii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Hepesuu U.B. Ilpaktukym o ypaBHeHuHsIM Matematndeckoit ¢pusuku. CI16.: 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 PEUICHHUIO 3aja4 JUlsl YpaBHEHUN B YaCTHBIX MPOU3BOJIHBIX. Meroauueckue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

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

9. TuxonoB A.H., A.A. Camapckuii. YpaBHeHus maremaruudeckoil ¢usuxku. M.: U3xa-Bo
MI'VY, 2004. 798 c.

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

5.3. [lepuoguyecKkue U3IaHMUS:
He ucnons3yrorcs

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS THCHUILIUHBI

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. MeToauveckune yKazaHus JJsi 00yYAIOUIUXCS 10 OCBOEHHU IO JUCIUIIMHBI

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

[Ipu uTeHuu NEKIMOHHOTO Kypca MPEJCTABIISIETCS 11eJIeco00pa3HbIM 00paTUTh BHUMAHUE
Ha (U3MYECKUE MPUIIOKEHUS U3JIaraeMbIX MaTeMaTHYECKUX (aKkTOB U OTMETUTh TOT (PAKT, YTO
Kypc «YpaBHEHUS MaTeMaTU4yecKoW (U3HKU» IO CYHIECTBY SIBJISETCS MEPBBIM KypcoM IIO
MaTeMaTU4YEeCKOMY MOJICJIMPOBAHUIO, YUTAEMbIM CTyzieHTaM HanpasieHus 01.03.02.

UToObl U310KEHHE ObLIO MOHATHBIM, CIIEAyeT aKUEHTHUPOBAaTh BHHUMAaHHUE 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,
O6paTI/ITB BHHMAHHE Ha TpC6OBaHI/I$I, NpEABABIACMBIC K COBPEMCHHOMY CICOHUAIUCTY —
IMPUKIAAHOMY MATCMATHUKY, IMOSCHUTDH HGO6XO)II/IMOCTI> HCIIOJIB30BAHHA IMOJTYUCHHBIX 3HAaHUH
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 pa3jaejiamM

Cemectp 5
Paznea 1.

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

2. BriBeiuTe ypaBHEHHE NMONEPEYHBIX KOJIEOaHUH CTPYHBI (IIPOJAOIBHBIX KOJIEOaHUM CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3MJIMHEHHBIM U (epeHIINaTbHbIM YPABHEHUEM B YaCTHBIX
MIPOU3BO/IHBIX BTOPOTO Mopsiaka?

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

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIIOBUN JUIsl ypaBHEHHUS TEILIONPOBOJHOCTH.

7. Hanumure o01uii BUA CTallMOHAPHOTO YPAaBHEHHUS.

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

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOM 3aa4M.

10. B yem 3akirodaercss HPUHLIMII CYIIEPIO3ULMH JIMHEHHBIX 3a7a4 MaTeMaTH4eCcKON GU3uKu?
11. Kakoe ypaBHEeHHE Ha3bIBaeTCA YpaBHEHHEM THunepOoimdeckoro (mapaboamdecKkoro,
AIUTUITUYECKOr0) TUMIa?

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

13.  Kakue  ¢usuyeckue  mpolecchl  ONUCHIBAET  YpPaBHEHHE  T'HMIEPOOJINYECKOro
(mapaboau4ecKoro, AUIMITHYECKOTO0) THUIa?

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  BHUJ  XapaKTEPUCTHUYECKOIO  ypaBHEHHUS  JUIsl  JIMHEHHOro
I epeHInaibHOr0 yYpaBHEHHMsI B YaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsSAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

18. Kakue xapakTepuCTUKH UMEET OJJHOMEPHOE BOJIHOBOE ypaBHEHHE?

19. Kakue xapakTepuCTHKU UMEET IBYMEPHOE ypaBHeHHe Jlarmaca?

20. Kakue xapakTepUCTHUKU UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

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 oOoOmeHHoe pemienune 3amaun Komm s
OJIHOMEPHOT'O BOJHOBOI'O YPaBHEHUS

4. Jlokaxxute eAMHCTBEHHOCTH pelieHus 3a1a4u Koy a1 BOJIHOBOTO ypaBHEHUS.

5. Jlaite pu3mdecKyr0 HHTEPIPETALHMIO OOIIETO PEIICHUSI BOJTHOBOTO YPaBHEHHUS.

6. ChopmynupyiiTe CMEIIaHHBIC 33/1a4H ISl OJJHOMEPHOTO BOJTHOBOTO YpaBHEHHS HA MIpUMeEpax
MONEPEYHBIX KOJIEOAHUN CTPYHBI U MTPOJOJIBHBIX KOJIEOaHUI CTEPIKHS.
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7. B 4em cocTouT uaes Meroa NMpOAOJDKEHMS pEeIIeHUs 3ajad Ul BOJHOBOTO YPABHEHHs Ha
MOJIypsMOi ?

8. Chopmynupyiite 3ajauy O paclpoCTpaHEHUH KpPaeBOIO PeKuMa, JUIs ciydasi, Korja 3aiaH
peXUM KoJieOaHUI KOHIIA TTOJTyOTPAHUYECHHOTO CTEPIKHS.

9. Ucnone3ys dopmyny Ilyaccona pemenus 3amaun Komwm isi 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 ucuucienue? IlpuBenurte mpumepbl BapUalMOHHBIX
3azad.

2. Yro HazpiBaetcs pyHkuuoHanom? [IpuBenute npumeps! GyHKIIMOHAIOB.

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

4. ChopmynupyiTe MPOCTEHIITYIO BAPUAIIMOHHYIO 3a/1a4y.

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 Bapuanuu (PyHKIIMOHAIA B ClIydae MPOCTEHIEH BapHAIlMOHHOU
3a/lauH.

Cemectp 6
Paznea 1.

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

2. IlpuBeaure npumMepsl yCiaoBUIl Ha OECKOHEYHOCTH Ui 3a7a4 B HEOIPAHUYEHHBIX 00IacTAX
JUIS YpaBHEHUS TEIIONPOBOJHOCTH.

3. IlpuBenutre dopmyny Ilyaccona pemenust 3amaun Komm mist oqHOMEPHOTO ypaBHEHUS
TEIIONPOBOTHOCTH.

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

5. 3anumute GyHIAMEHTAIbHOE PEIIEHNE OJTHOMEPHOTO YPaBHEHHMSI TETJIONPOBOIHOCTH.

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

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

8. 3anumuTe pyHAaMEeHTaIbHOE PEIIEHNE OJJTHOMEPHOTO YPaBHEHHUS TEIJIONPOBOHOCTH.

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

10. [oxaxkxuTe €OUHCTBEHHOCTh pEIICHUS HA4YaJbHO-KPAeBbIX 3a7a4 Il TPEXMEPHOTO
YpaBHEHHUS TEIIONPOBOJHOCTHU C MOMOILBIO (popmyibl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3agauy typma—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 Itypma—JInyBumis? Kakue ciekTpbl BO3MOKHBI?

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

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

7. JaWte pu3nyeckyro MHTEPIPETAIMIO PEIICHUs 3a/Jadyd O MajbIX MOMEPEUYHBIX KOJICOAHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

8. [aiiTe onpenenenre rapMOHUIECKON (YHKIIMYA B KOHEYHOU U OECKOHEUHOM 001acTsIX.

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

10. Ilepeuncnure cBOWCTBA FApMOHUYECKUX (PYHKIIHI.

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

12. ChopmynupyiiTe NpUHLMI MAaKCUMYyMa JIJ1sl TAPMOHMYECKUX PYHKIIUM.

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

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

15. Chopmynupyiite BHyTpeHHIO0 3a1auy Helimana ans ypaBHeHus Jlamsaca B mpou3BOJIbHOM
TpeXMEpHOU 00JIaCTH.

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

17. Maiite onpeneneHne 00beMHOT0 NOTEHLIMAA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOIO U IBOMHOTO CIIOSI.

19. Ilepeuncinure cBoiicTBa 0ObEMHOTO MOTEHIMAIIA.

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

Pa3pea 3.

1. Jna xakux QyHknmi ompeneneHo mpeoOpasoBanue Jlammaca (math ompeneosieHHe
OpUTHHAITY).

2. IlpuBeaure popmyiibl npsMoro u ooOpatHoro npeodpaszoBanus Jlammnaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA mpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN OmpeiesieHo mpeoOpa3oBaHne KOMIUIEKCHOE mpeoOpazoBanue Oyphe.
5. [IpuBenute popmyiibl mpsiMOro u o6patHoro npeodpazoBanus Oypbe (IKCIOHEHIIUATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanus Dypee.

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

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIn-, COS IIpeodpazoBanust Oyphe.

9. [IpuBeaure hopmyisl psiMOro U oOpaTHOro npeoOpazoBanus beccens.

10. ITpuBenuTe popmyssl IpsIMOro U 00paTHOrO 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 MpPEIeIaMU PEIINUTh
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,

[Touck wmHboOpManmu a8 OTBETOB Ha BOIPOCHL JUIS CaMOCTOATEIbHOW pPabOTHI H
BBINIOJTHEHUS 3aJaHUN B HEKOTOPBIX CIydasX IPEANOJaracT He TOJIBKO H3y4YE€HUE OCHOBHOM
yueOHOM JsuTepaTrypbl, HO M TPUBJICYEHHE JOMOJIHUTEIBbHOM JIUTEpAaTyphl, a TaKKe
HCIIOJIb30BAHKE pecypcoB ceTn MHTepHeT.

WunuBuayanbHble KOHCYJIbTAlMM 10 HIPEIMETY SBISAIOTCA BaXKHBIM  (aKTOpOM,
CHOCOOCTBYIOLIUM MHJMBUIyaTH3alUU O0yYEHHsS] U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM M O00yJaromMMcs WHBAJIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBS.
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8. l'[epellem, I/IH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPH OCYIICCTBJICHUHA
06p330BaTeJ1bHOFO nmpouecca mo IMCUMIIJIMHE

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTIHH

— IlpoBepka WHAMBHIYanbHBIX 33aJaHUA MW  KOHCYJIBTUPOBAaHUE IOCPEICTBOM
AIEKTPOHHOM MOYTHI.

— Hcnonp30oBaHuEe JJEKTPOHHBIX MPE3EHTAUMU IpU IMPOBEICHUM JIEKIMOHHBIX U
a00paTOPHBIX 3aHITHA.

— MHcnonp3oBanre MaTeMaTHYECKHX MAKETOB IIpyU BBIIIOJHCHUN HWHAWBUAYAJIbHBIX
3aJaHUM.

8.2 IlepeyeHb HE0OXOAMMOI0 NPOrPaAaMMHOI0 OOecTieYeHu sl

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 Ilepeyenb HH(POPMALMOHHBIX 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. Dnexrponnas oubmmoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKaﬂ 6833, HeoOXoauMasi aJIs OCYINECTBJICHUSA
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
(aymutopuu: 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, MIPOMEKYTOUHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXOIUMOM
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).

Komnbrorepnas noaaepxkka yuebHoro npouecca no HampasiaeHuto 01.03.02 TlpuxnagHas
MaTeMaTuka U uHpopmaTuka obecrieynBaeTcsi IPAaKTUYECKH 10 BceM AucuuIuMHaM. DakynbTeT
KOMIIBIOTEPHBIX TEXHOJIOIMH M MPUKIATHON MaTeMaTHKH, OCHALIEH KOMIBbIOTEPHBIMU KJlaccaMH,
YCTaHOBJIEHA JIOKaJbHAs CETh, BCE KOMIIBIOTEPHI (haKyabTeTa MOJKIIOYEHBbl K ceTh WHTepHeT.
Crynentam JocTynHbl coBpeMmeHHble [I9BM, coBpeMeHHOE JHMIIEH3MOHHOE MPOrpaMMHOE

olecrieueHue.

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