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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
ypaBHEHUN MaTeMaTU4ecKoW (U3UKU B 00BEME, HEOOXOOUMOM HJisi OOIIEro pa3BUTHA H
OCBOEHHMSI CMEXHBIX IUCHUIUINH (U3UKO-MATEMATHYECKOTO IIMKJIA, OBJIAQJCHHE ammapaToM
MaTeMaTH4eCKON (PU3UKU U MOATOTOBKY K CO3HATETLHOMY BOCTIPHUSITHIO MTPOIIEAYP MPUKIATHOTO
aHajM3a, OCBOCHHUE METOJIOB TMOCTPOCHUS MaTEeMaTHYECKUX MOJeNIed Ha OCHOBE YpaBHEHUM
MareMaTudeckoil ¢u3uku. Llenn MUCIUIIMHBI COOTBETCTBYIOT (OPMHUPYEMBIM KOMIIETEHIIUSIM
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;

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

— pacuIMpeHrue | YriIyOJieHue TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; IOJbEM OOILEr0 YPOBHS MaTEMaTUYECKOM KyIbTYpbI;

— (opMUPOBAHKE TBOPUYECKOTO MOX0/1a K U3YUEHHIO (PU3UYECKUX ITPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl

JucuumniuHa «YpaBHEHUSI MaTeMaTUYECKON (PU3UKU» OTHOCUTCSI K BapUaTHUBHOW 4YacTH
bioka 1 "dQucrunnuaer (Moaynn)" ydeOHOro IutaHa MOATOTOBKM OakamaBpa. MecTo Kypca B
MOATOTOBKE BBIIYCKHUKA OINPEIENAeTCS BBIJAIOLICICS POJIbI0O METOJOB M MJIeH YpaBHEHMI
MaTeMaTH4eCKOW pU3UKU B (POPMHUPOBAHUY CHEIMATUCTA O JII000H 00J1aCTH 3HAHUHN, CEPbE3HO
WCIIOJIB3YIONIEH MaTeMaTHKY; KPOME TOTO, MHOTHE TUCKPETHBIE, "KOHEUHBIE" MOJIENH, 3a/1a4i U
QITOPUTMBI, XapakKTepHble i1 JaHHOW CHENUAJIbHOCTH, HMEIOT CBOUM HCTOYHHKOM,
pooOpazoM WM MPEAEIbHbIM CIy4aeM Ty WIH HHYI0 OECKOHEUHOMEPHYIO CUTYAIUIO, a IOTOMY
TpeOyIOT CBOOOJHOrO BJaJEHUS HJEAMU M MOIXOAAMH, BbIpaOOTAHHBIMU B MaTeMaTHUECKOM
¢uzuke. JlaHHbI Kypc HauOoJiee TECHO CBsi3aH ¢ Teopued nuddepeHInaNbHbIX YpaBHEHHH,
MIOCKOJIbKY OOJIBIIIMHCTBO YpaBHEHUHM MaTeMaTH4yecKoll (GU3MKH CBOAATCS TEM WM HHBIM
CHO0COOOM K OOBIKHOBEHHBIM U (HepeHIIMaTbHBIM YPABHEHUSM.

HeobOxonumMbiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMbBITY AESITEIbHOCTH
oOyuarouierocs npu OCBOEHUU JAAHHOM JUCUUIUIMHBI, IPUOOPETEHHBIM B pe3yJbTaTe U3yuyeHUs
MPEIUIECTBYIOIUX JUCHUIUIAH, SBISIETCS OCBOEHHS KypCOB MAaT€MaTHYeCKOro aHaju3a,
anreOppl M aHAJIUTHYECKOM reomeTpun u AuddepeHIuanbHbBIX ypaBHEHHH, B o00beMe,
MIPEelyCMOTPEHHOM JUI COOTBETCTBYIOIIEN CHEIUAIbHOCTH.

1.4 Hepeqeﬂb IVIAHUPYEMBIX pe3yjbTaroB Oﬁy‘leHl/lﬂ mo JAUCHHUIIIMHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUA Oﬁpﬂi}OBﬂTCJIbHOﬁ MmporpaMmmal

[Iporpamma ompezaenser oOwmui 00beM 3HaHMWM, NO3BOJSAOLUN chopMHUpPOBATH Yy
CTY/IEHTa LIEJIOCTHOE IIpeACTaBIeHHE OO0 OCHOBHBIX MOJENIAX U 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 AOJDKEH



—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUM YPABHEHHM MaTeMaTHuecKoh (u3uku
(Teopembl CyIIECTBOBAHUS W EIUHCTBEHHOCTH pelleHus 3aaady Komu OCHOBHBIX THIIOB,
HayaJbHO-KPAEBBIX 337a4 OCHOBHBIX THUIIOB, TEOPEMBI O HEIPEPHIBHON 3aBHCUMOCTH PELICHUS
3ajau Komm OT HavanpHBIX [JaHHBIX W I[apaMeTpoB), MPEACTaBIATh crHeuuduky 3aaad
pelIaeMbIX ¢ IOMOIIbIO YPaBHEHUI MaTeMaTU4ecKoil PU3UKH;

— YMEeTh HaxXOAWTh pelIeHHs: OOIIMe Ui OCHOBHBIX THUIOB JU(epeHInaTIbHbIX
YPAaBHEHUH C YAaCTHBIMM IIPOU3BOJAHBIMH BTOPOIrO MOpsAKa, 3amad Komm Uit ypaBHEHMt
napaboJIMYecKOT0 U TUIEepOOJIMYECKOTO THIIOB, HAYaJbHO-KPAEBbIX 3a4ay JUIsl ypaBHEHUU
napaboJIMYecKoro U runepOOJIMYECKOr0 THUIIOB B OrPAaHMYEHHBIX OO01ACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3a4ad Il YpPAaBHEHUN JJUIMNTHUYECKOTO THIA, YMETh JOKa3bIBaTh
M3y4aeMbI€ TEOPEMBI;

— BIIQJIETh OCHOBHBIMM METOJIAMH PELIEHNs HAYAJIbHBIX M KPA€BbIX 3a7a4 I ypaBHEHUU
MaTeMaTH4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
sa3bIK U depeHIIMaNbHBIX YPAaBHEHUNH C YacTHBIMM MPOWU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U OIPEIEIUTH ITyTH €€ PELICHUS.

TpeOoBaHUsl K YPOBHIO OCBOEHUS COJEpKaHUS Kypca OINpPEAENSIOTCS BBIIIECKA3aHHBIM,
COJIepKaHUE Kypca [JOJDKHO OBITh YCBOEHO HACTOJIBKO INIyOOKO M OCHOBATEIbHO, 4YTOOBI
oOecreunTh MNOTPEOHOCTHM CMEXKHBIX KYpCOB, a TaKKe AaKTUBHOE BIJIAJIEHUE METOJAMHU
MaTeMaTU4YEeCKOW (U3MKH, KOTOPbIE MOT'YT BCTPETUTHCS B JalIbHEHIIEH MpakTU4YecKol pabote

BBIITYCKHHUKA.
N3yuyenne naHHOM ydeOHOHM NMCUMIUIMHBI HalpaBiCHO Ha OBJIAJICHHE O0y4aroIuMcs

CJICAYIOIIUMHU KOMIICTCHIIUAMMU:

WNunexe Conepxanue B pesyibTare nzydeHus ydeOHOM TUCIUIUIMHBI 00yYaIOMecs J0JKHBI
KOMITETEH | KOMITETCHITUU (MK
. 3HATh yMeTh BJA/IeTh
AN e€ gactun)
Cnocoben — OCHOBHEIC —  KOpPPEKTHO — OCHOBHOIM
MPUMCHSTh 3a]a4d, YpaBHEHHUS | MOCTABUTh 3aJlady U | TEPMUHOIOTHEH 17§
(dyHIaMeHTalbHbIE | U METOJIBI | ONPENENUTh  KpaeBbIe | MOHATHIHBIM
3HAHM, MaTeMaTHYECKOH YCTIOBUS; aHAIMTHYECKH | anmapaToM
MOJTy4€EHHbIE B| QU3MKHY; W YHCIEHHO pelaTh | MaTeMaTHYECKOMH
OnK-1 obnacTu (DU3NYECKHI CMBICIT | OCHOBHEIC 3a1aun | QU3MKH; OCHOBHBIMH
MaTEMAaTHYECKHX M| OCHOBHBIX IOHATHH | MaTeMaTHYECKOH AHATUTUYCCKUMH |
(W1M) eCTECTBEHHBIX| M ¢daxToB | GU3MKM U KOPPEKTHO | YUCICHHBIMU
Hayk, H| MaTeMaTHYECKOH HWHTEPIPETUPOBATH METOIaMH  PEIICHUS
HCIIONB30BaTh MX B| QU3UKH H cdephl | MOTyuICHHbBIE YpaBHEHHUH B YaCTHBIX
Npo(ecCHOHANBHON | UX MPUMEHEHHUS pe3yabTaTHI. MIPOM3BOAHBIX
JeATETbHOCTH
— MaTeMaTHYecKH | — CTPOHUTH —  HaBbIKAMH
¢  (QopMynHpOBKH | IpocTeiime pelieHus 3alaud |
CriocoGe OCHOBHBIX TOHSTHH | MaTeMaTHUCCKHE WHTEpIIpETauH
i} H o
U YTBEPXKJCHUH MOJIENT  CTaHJAPTHBIX | PE3YJIbTATOB B
MPUMEHSITh 17§
— MaTeMaTHuecku | QU3MUECKUX MPOIECCOB | TEpMUHAX
MouUIMPOBATh N
e MOZENH | — TIepeBecTH  3ajady | NPUKIAJHON 00nacTu;
MaTeMaTH4ecKHe
OCHOBHBIX Ha S3BIK | — Hay4HO-
OIIK-3 |monmenn TUIS . v
TIPHJIOKEH U g depeHuaIbHbIX METOINYECKUM
pelieHus 3aja4 B .
TEOpHH YpaBHEHUH C YaCTHBIMH | ammapaToMm TEOPHH
obaactu dbdepennna OH3BO dbdepennna
. | om HI[UAIBHBI | TIPOU3BOTHBIMHU; " HI[UATbHBIX
npodeccHoHATBEHOM A N p . o P 8 ’ A . ep o
X ypaBHEHHUI — HaxOIWTh PEIIEHUS: BHEHMM
JeATETbHOCTH yp axon petie yp
— OCHOBHEIC o0Iue /st OCHOBHBIX | — HaBBIKAMH
METO/IbI  PEIICHUS | THUTIOB JI0Ka3aTeNbCTBA
3a1ad g depeHnaIbHBIX OCHOBHBIX




Nnpexc Conepxanue B pesynbrare n3ydeHust yaeOHOH TUCIUIUIMHBI 00YYaIOIAECs] TOIDKHBI
KOMIIETEH KOMHGTGHHHH(HHH — yMeTh BIANETE
AN e€ yactn)
MaTeMaTHYEeCKOU YPAaBHEHUH C YAaCTHBIMM | YTBEP)KICHUN;
(bu3uKH MPOU3BOJHBIMU BTOPOTO | — HAaBBIKAMH
— OCHOBHBIE mopsaKa, TIOCTPOCHUS
MIPUKIIATHBIC — BBIOMpAaTh METOMBI | MPOCTEHIINX
MaKeTHhI, pElIEeHUs] OCTaBIECHHON | MaTeMaTHYECKHUX
HCMONb3yEeMble NJI | 3a/1auu; Momener  (pusndecKux
peIICHMS —  COJepXKaTelbHO IIPOLIECCOB;
ypaBHEHUI B | HHTEPIIPETHPOBATH — MeToJlamMHu
JaCTHBIX pe3yNbTATHI; HCCIIeIOBAHUSA
MPOU3BO/IHBIX. — HCIOJIb30BaTh Monener (pusndeckux
3JIEKTPOHHBIE MIPOLIECCOB
TEMAaTUYECKUE PECYPChl | — HaBbIKAMHU
JUTS yrITyOJieHUs 3HaHWK | UCIIONIb30BaHUS
o M3y4aeMOM | IAKETOB IPHUKIAJHBIX
JUCHUIUINHE porpamMm JUISt
pelieHus 3aja4
MaTeMaTUYeCKOn
buznkn
—  METOJIbl — pa3pabatTbIBaTh —  CaMOCTOATENBHO
YUCIIEHHOT'O aJTOPUTM OCYILIECTBIIATH BBIOOD
aHaJln3a, HUMETh | IPUMEHSEMOTO METO/la | METOJAUKUA PEUICHUs U
YETKOE pelieHus; MOCTPOEHUSA
IIPEACTABIIEHUE O | — MPUMEHATH HA | aITOpuTMa TOM WM
BHUIAX NPaKTUKE METOnbl | MHOH 3a1a4w;
MaTEMaTUYECKHUX YUCIIEHHOTO  aHaiu3a; | — JaBaThb  IOJHBIN
MO/JICIIEH, peann3oBaTh aHaau3  pe3yiabTaTOB
OCHOBaHHBIX Ha | YUCJIICHHBI  aJITOpPUTM | pEUIEHUs U OLEHUBATH
YUCIICHHBIX MIPOrpamMMHO ¢ | TpaHMIIBI
METOJIaX, 0 | TIOMOIIIBIO MIPUMEHUMOCTH
CriocoOeH aKTHBHO
crocobax HX | HHCTPYMEHTATbHBIX BBIOPAHHOT'O METO/1a
yaacTBoparh B TIOCTPOCHUH, O | CPEACTB U NPUKIATAHBIX | — OCHOBHOM
HCCIIE0OBAHUU .
HOBLIX YUCIIEHHBIX porpamm; TEPMHUHOJIOTHEH u
IK-2 MeTomax —  aHaJIu3HUpoBaTh MOHATUHHBIM
MaTeMatireckix peainsannu IIOJIyYEHHBIE arnmapaToM
MoJenen B N
CCTECTRBEHHBIX MaTeMaIquCKHX pe3yabTaThl. MaTeMaTH4YEeCKOU
HayKax MOZCIICH. — [O0Jb30BaThCA (M3HMKH; OCHOBHBIMH
— METOIbI U | cipaBOYHOM AHAJIUTHYCCKUMH u
CITOCOOBI  TIOMCKA | MaTeMaTHUYeCKOMH YUCIIEHHBIMHA
HEe00X0aUMOit UTEpaTypOit [0 | METOIaMH  PEIICHUS
uHbopmauumy, MaTeMaTUYeCKON YpaBHEHUN B YaCTHBIX
MaTeMaTHU4eCKue ¢dusnke U | IPOU3BOIHBIX.
peCypChl COOTBETCTBYIOIIUMU — MeToJaMH "
OMONMOTEK W CETH | pecypcamu CeTH | IPUEeMaMH MOJTy4eHHUs
HNurepuer o | IHTepHeT Hu CUCTEMaTHU3aluU
MeToaaM 3HaHUH B oOsactu
MaTEeMaTH4YECKOU MaTeMaTHYeCKON
(I)I/I3I/IKI/I. q)HgﬂKH

[Ipouecc ocBOEHUS TUCHMILIMHBL «YpPaBHEHHs] MaTeMaTHUECKON (PU3UKKW» HAIpPaBJIEH Ha
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedamomux TtpedoBanusiMm OI'OC BO wu

00€eCIIeYnBaIOIINX

yCIIELIHOE

BCACHUC

OaxanaBpoM

MPOU3BOJCTBEHHOU H

Hay4HO-

HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, BJIAJEHUE METOAUKOW (QOpPMYIUPOBAHUS U PELICHUS




NPUKIAJHBIX 3a7ad, a TaKKe Ha BBIPA0OTKY yMEHUH MPUMEHSATh HAa MPAKTUKE METO]Ib
MPUKIAIHON MaTeMaTUKU U UHPOPMATUKU.

2. CTpyKTYpa M coiep:KaHHe JMCHUIIIHHBI.
2.1 Pacnpenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO6mast TPYAOEMKOCTh JUCHUIUIMHBI COCTAaBIACT 7/ 3a4€THBIX CAWHHI, 252
akamemMuuecknx daca. Kypc «YpaBHeHus: MaTeMaTH4eCKON (PU3HKN» COCTOUT U3 JICKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKIAEMBIX  PEryJspHOM  HMHIUBUIYalbHOM  paboToii
IpernojaBaTesis co CTYIAEHTaMHU B IPOLECCE CaMOCTOSITENIbHOM paboThl. B koHie 5 cemecrpa
IIPOBOJUTCS 3a4eT, B KOHIE 6 cemecTpa — 3ayeT, dKk3ameH. [Iporpammoil IUCHUIIIMHBI
npeaycMoTpeHbl 34 4YacoB JICKIMOHHBIX, 34 YacoB MPAaKTUYECKUX 3aHATHH U 4 dYaca
KOHTPOJIMPYEMOM CaMOCTOSITEIbHOU PabOTHI, a Takke 35,8 4acoB CaMOCTOSITEIbHON pabOTHI B 5
cemectpe, 48 4YacoB JIEKIMOHHBIX, 48 YacoB NPAKTUYECKUX 3aHATHH U 9,8 dUacos
CaMOCTOSITEIFHON PaboTHI — B 6 cemecTpe u 35,7 94acOB MOJTOTOBKH K SK3aMEHY.

Bcero CemecTpbl
Bun yuebnoit paboTsl 4acoB (dacer)
5 6
KonrakTHasi pab6ora (Bcero) 170,7 72,2 96,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUIIA 82 34 48
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTHUECKUE 32 34 48
3aQHSITHSL)
JlaboparopHble 3aHATUS — — —
HNnas konTakTHas padora:
KonTtpons camoctositensHoi paboTsl (KCP) 6 4 2
[Tpomexyrounas arrectauus (MKP) 0,7 0,2 0,5
CamocrosiTesbHast padoTa (Bcero) 45,6 35,8 9.8
B ToMm uucne:
Kypcosas pabora — — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuaa 20 20 —
[ToaroToBKa K TeKyliemMy KOHTPOIIO 25,6 15,8 9,8
ITonroroBka 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 AMCUMILUINHBI:

Pacrnipenienenne BuoB yaeOHON pabOTHI M UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIUINHBI.
Pasznensl quciuninHel, n3y4aemMsele B 5 CEMECTpE.

KonmuectBo wacos
AynuTtopHas Bueaynutophas
Ne HaumenoBanue paznenos YTOP YAUTOp
Bcero pabora pabota
J I13 CPC
ITocTaHoBKa U KnaccuduKanus 3aaa4
1 slaccHuKaius 321 32 10 14 8
MaTeMaTHYeCKOi (Gu3uKu




KomnuuectBo gacos
Ne HaunmeHnoBaHue pa3nenos AymuropHas Breayuropras
Bcero pabota pabora
J I13 CPC
) YpaBHEHHS THITEPOOINIESCKOTO THIIA. 50 18 16 14
OcHOBHEBIE 3aaa4i U MCTOABI NX PCHICHU
3 BapI/IaHI/IOHHbIe MECTOABI B MATEMATUUYCCKOU 18 4 4 12
¢duznke
4 O0630p npoliIeHHOr0 MaTepraia U pueM 3.8 ) B 1.8
3ayera
Kontpoinb camocrosrensHoii pabotsl (KCP) 4 - - -
[Ipomexyrounas arrecrauus (MKP) 0,2 — — —
Hroro: 108 34 34 35,8

Paznenbl qucuninHbl, U3ydaemMbie B 6 CEMECTpE.

KonuuectBo gacos
Ne HaunmeHnoBaHue pasnenos AymuTopHas Breayuropras
Bcero pabora pabora
J I13 CPC
1 IocTanoBka u Kfaccmbmcaum 3a1a4 37 10 14 2
MaTeMaTHYeCKol Qr3uku
) YpaBHEHHS THITEPOOINIESCKOTO THIIA. 50 18 16 14
OCHOBHBIE 33]Ja41 H METOJIbl UX PEIICHHSI
3 BapwuarimonHbie METO/IbI B MATEMATHUECKOH 18 4 4 12
¢duznke
4 O0630p npoliIeHHOr0 MaTepraia U MpueM 3.8 ) B 1.8
3ageTa
Kontposnb camocrosrensHoi pabotsl (KCP) 4 - - -
[Ipomexxyrounas arrecrauus (MKP) 0,2 — — —
Hroro: 108 34 34 35,8

[Ipumeuanue: JI — nexkuun, [13 — npakrtuueckue 3anstus, CPC — camocrositenbHas padoTa

cryaeHta, KCP — koHTponupyemasi camocTosiTeNbHas padoTa.

2.3 Conepsxkanue pa3aeioB JUCHUNIMHBI:

Cwmectp 5
Ne HaumenoBanue Comepxanue pasnena dopma TEeKylero
paszena KOHTPOJISI
1 2 3 4
[TocranoBka u [Ipenmer u 3aaun MaTeMaTHUECKOM (HU3KKe, ee KontponbHas
KJ1acCUpUKanus MECTO B €CTeCTBO3HAaHUH. BbIBOJ OCHOBHBIX ypaB- |paborta (1), ompoc
3a7a4 HeHuM mMatemaruyeckoil pusuku. HauaneHeie u 10 pe3yibTaTam
MaTeMaTH4ecKol |rpaHuuHble ycioBus. [locranoBka 3agau. 3anaya BBITIOJTHEHUS
buzuku Komn. Teopema KoBanesckoii. KoppekTHOCTB 1O- JIOMAILHUX U
1 CTaHOBKHU 3aj[auy MaTemaTtuueckoil pusuku. [Tpumep CaMoCTO-
' Anamapa. [lonsitue 00001IEHHBIX pEeLIEHH 3a1a4 | ATEIbHBIX paboT
MareMaTudeckoil pusznku u mpocrpanctsa Codo-
nesa. [IpuHIHN cyneprio3uuuu i JIMHEWHBIX 3a-
nad MmatemaTudeckoit ¢pusuku. Kiaccudukanus
YpaBHEHU BTOPOIO MOPSIAKA, TUHEUHBIX OTHOCH-
TEJIbHO CTapIIMX MPOU3BOJHBIX. XapaKTEPUCTHKHU.




HaumenoBanue dopma TEeKylero
No Conepsxanue paszena
pazzena KOHTPOJISI
1 2 3 4
[IpuBeieHre ypaBHEHNH K KAHOHUYECKOMY BHUTY.
YpaBHeHUs 3anava Komu myig BonHoBoro ypasuenus. @opmyna | KonTtposnpHas
runepoonmdeckoro |[Janambepa. CymiecTBoBaHMEe, €MIMHCTBEHHOCTD, yC- |paboTa (2), ompoc
turma. OCHOBHBIE  |TOMYMBOCTH pemeHus. O6o0menHoe penieHue. Pe- | mo pe3yiapTatam
3a/1a4v ¥ METOJBl  |IIEHHUE 3a/1a4 Ha noJynpsamoil. @opmynsl [lyaccoHa |  BBIITOJHEHHS
UX PELICHUS u Kupxroga. KoppekTHOCTh NOCTaHOBKH 33124l JIOMAIIl. ¥ CaMOCT.
Komm s BostHOBOTO ypaBHeHus. 3anaua Komm pabot
) U1l HEOJAHOPOHOTO ypaBHEHUSI.
' KpaeBbie 3agaun aJist BOJTHOBOTO ypaBHEeHUsA. Dop-
Myubl ['prna. Teopembl €IMHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava [lItypma—JInyBms. Merton pas-
neneHus nepeMeHHbIX (Pypbe). Teopemsl cyiiecT-
BOBaHMs1. Perienne HeoTHOPOIHBIX 3a/1a4 METOJIOM
Oypre. Gynkuun beccens. 3agaya o konedaHuu
KpYIJI0H MEMOpaHBI.
Bapuarnuonssie OcHOBHBIE IOHATHS BAPUALIMOHHOTO UCUUCIICHHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 3aj7[a4u, ypaBHeHUE Ditniepa-Jlarpamxka
3 MaTeMaTH4ecKol |DKCTpeMyMbl pyHKIIMOHAIOB. Bapuanus ¢pyHkuu-
" |dpuzuke oHasa. BaprannoHHbIE 33141 B MaTEMaTUYECKON
¢uzuke. Bapuannonnas 3aiaya 1y MHTErpasa
SHEpPruu.
Cemectp 6
Ne HaumenoBanue Conepicanme paszena dopma TEeKylero
pazzeina KOHTPOJISI
1 2 3 4
YpaBHeHUs HauansHo-KpaeBble 3a1aun 1711 ypaBHEHMS TEIUIO- KontponbHas
napabosinyeckoro |mpoBojaHocTH. [IpuHimn makcumyma. Meton @ypne pabora,
tuna. OCHOBHbIE  |peUICHUS KpaeBbIX 3a1a4. TeopeMbl eInH- OTIpOC IO
3aJlaud U METOJIbl  |CTBEHHOCTH, ycToHunBoCTU. CylllecTBOBaHUE pe- pe3yiabTaTam
1. |ux peuieHus menus. 3agaya Koiu 11 ypaBHEHUS TEIIONPO- BBITIOJIHEHUS
BOJHOCTH. TeopemMbl €TMHCTBEHHOCTH, yCTOWYN- JIOMAIIl. ¥ CaMOCT.
BocTH. dyHIameHTalbHOE perienue. MuTerpan pabot
[Tyaccona. d-dbynaknusa Jupaka. 3agaun Ha
nosynpsMoi. Meroa pynkuuit 'puna.
YpaBHeHUs OO611ue cBoiicTBa rapMOHUYECKUX (QYHKIUH. KontponbHas
anmunTuaeckoro  |[IpuHnmn Mmakcumyma i rapMOHUYECKUX pabora
tumna. OcHoBHble  |GyHKuMit. Oneparop Jlamiaca B KpUBOJIMHEWHBIX
3amauu. Teopus KoopanHaTtax. @yHITaMEHTAJIbHOE PEIICHHUE
MOTeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, Ha
wiockoct). KpaeBble 3a1aun 115 ypaBHEHHM
2. Jlamtaca u Ilyaccona. TeopeMbl €JMHCTBEHHOCTH.
Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus norenuuana. CeeaeHue
KpaeBbIX 33J1a4 K UHTEIPAJIbHBIM YPAaBHEHUSIM.
CymectBoBanue peuieHus. MeToJ pa3aeneHus
IIEPEMEHHBIX PEILIECHUs KPAaeBbIX 3ajay B
MPOCTEHIINX 00IACTSX.




Ne HaumenoBanue Conepicanme paszena dopma TEeKylero
paznena KOHTPOJISI
1 2 3 4
[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypne Ompoc mo
MHTETPATIbHBIX (’KCTIOHEHIIUANILHOE, SiN-, COS- TPE0Opa3oBaHNUS, pe3yJbTaTtaM
3 npeoOpa3oBanuii k |KoHeuHble. [IpeoOpazoBanus beccens, MemnHa. BBITIOJIHEHUS
" |pemenuto 3amay  |[IpuMepsl MpUMEHEHHS MHTETPaIbHBIX JOMaIIl. ¥ CaMoCT.
MaTeMaTH4eCKOW |mpeoOpa3oBaHUil K pEeLISHUIO 3a1a4 pabot
buzuku MaTeMaTH4eCKOU (QU3HKH.

2.3.1 3auATusd JeKIUOHHOI0 THIIA

Cemectp 5

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTuyeckoil (u3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbIBOZT OCHOBHBIX ypaBHEHHMI MaremMaTuueckoi ¢u3uku. HadanbHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBaneBckoii. KoppekTHOCTh MOCTaHOBKHU
3ajau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 00GOOUIEHHBIX peLICHUI
3aja4 MaremMaTudeckod ¢u3uku u mpocrpanctBa CoboneBa. [IpuHIMI cynepno3uuuu Juis
JUHENHBIX 3a7ad MareMarudecko ¢usuku (2 4.). Kraccudukanus ypaBHEHUH BTOpOTro
MOPSIIKA, JIMHEHHBIX OTHOCHUTENBHO CTapIIMX MPOU3BOJAHBIX. XapakTepucTtuku. [IpuBenenue
YpaBHEHUN K KAaHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3agmava Komm i BomHoBoro ypaBHeHus. ®opmyna Jlamambepa.
CyiiecTBOBaHNE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). O0oOIieHHOe pelieHne
3amaua Komm s HeoHOPOAHOTO ypaBHeHUs (2 4.). Pemenue 3amau Ha momympsiMoin (2 4.).
®opmynsl [lyaccona u Kupxroda (2 4.). KoppexktHocts noctaHoBku 3amaun Komwm ans
BOJTHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun juis BoiHOBOro ypaBHeHus. Popmynsl ['puna (2 u.). Teopemsl
€IMHCTBEHHOCTH, YycToWuuBocTH. 3amaya UIrypma—JluyBumns (2 4.). Meton paszaeneHus
nepemeHHbIX (Dypbe) (2 u.). Teopembl cymiecTBoBaHMs. PerieHne HEOIHOPOAHBIX 3ajay
MetoqoM Dypoe (2 4.). Dynkiuu beccens. 3agada o konebaHuu Kpyrio memOpans (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapHUALMOHHOIO HWCYMCIEHUS: IIOCTAaHOBKA 3aJayH,
ypaBHeHUe Jiinepa-Jlarpamka. DxkctpeMymbl GyHKImoHanoB. Bapuanus dynkmuonama (2 4.).
Bapuanonssie 3amaun B MareMaTHdeckoi ¢usuke. BapuanumonHas 3amada Juisi MHTErpana
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HauvanpHo-kpaeBble 3a1auM [l ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Metoag ®ypre pemienust kpaeBoix 3a1a4 (4 4.). TeopeMbl € TMHCTBEHHOCTH,
ycroiuuBoctu. CymiectBoBaHue pemieHuss (2 4.). 3agaua  Komwm s ypaBHEHus
TEIUIONPOBOJHOCTU. Teopembl €AMHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIamMeHTalbHOE
pemenue. HWaterpan Ilyaccona. O-pynkmusa Hupaka (2 4.). 3agaunm Ha TOJIYOPSIMOM.
Pacnipoctpanenue kpaeBoro pexuma. Meron ¢pynknuii 'puna (4 4.).

Paznen 2. Omepatop Jlarutaca B KpHMBOJWMHEWHBIX KoopawHaTax. DyHaameHTanbHOE
peumienue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha Ijiockoctd) (2 4.). OOmwue cBoiicTBa
rapMoHndeckux ¢pyHkiuil. [lpunuun makcumyma Juis rapMmonundeckux GyHkuui (2 4.). Kpaessie
3amaun Juis ypaBHeHuil Jlamutaca u Ilyaccona. Teopemsl eauHCTBEHHOCTH (2 4.). DyHKUUU
I'puna 3agaun Jupuxne u Helimana, ux cBoiictBa. (2 4.). [loctpoenue dynxuuu ['puna
BHYTPEHHEH U BHemHeH 3anad Jupuxmne aisa mapa (2 4.). CneacrBus u3 ¢popmyisl [lyaccona (2
4.). [lorenuan o0bema u ero cpoicta (2 4.). [loBepxHOCTHBIE MOTEHLIMAIBI M UX CBOMCTBA (2
4.). UnTerpanpueie ypaBHeHus (2 4.). CBeneHue KpaeBbIX 3aJa4 K MHTErpaIbHBIM 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 (3KCIIOHESHIIMAIBHOE,
sin-, cos- mpeoOpa3oBanus, koHeuyHble (4 4.). [IpeoOpazoBanus beccens, Memnuna (2 4.).
[TpuMepbl TPUMEHEHHUST WHTETPAIBHBIX MPEOOpa3oBaHUA K PENICHUIO 337a4 MaTeMaTHYeCKOM
¢uzuku (2 4.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

1. bynak B.M., Camapckuii A.A., Tuxono A.H. COopHUK 3ama4 10 MaTeMaTHYeCKOU
¢dusuke; 2. EBnokuMoB A.A., [laBnosa A.B., Pyouios C.E. YpaBHenust Marematuueckoi (GU3mKu.
Metonuueckue ykazanus; 3. AnrynuH K.K. Merompl matematnueckoit ¢usuku; IlaBnosa A.B.,
PybuoB C.E., CmupHoBa A.B. IIpuMeHeHne uHTerpaibHbIX NpeoOpa3oBaHUil K pelIeHUIO 3a1a4
JUIS YpaBHEHU B YaCTHBIX ITPOU3BOIHBIX. MeToMuecKre yKa3aHusl.

Cemectp 5

Pazgea 1. YpaBHEeHUsI B YaCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJHOPOAHOCTD,
npuMepsl. BBIBOJ ypaBHEHUsI MaJlbIX MOTIEPEUHBIX KOJEOAHWN CTPYHBI U MAaJIBIX MPOJAOJIBHBIX
KoJIeOaHUM CTEpKHsS, UHTETPAIbHBIN 3aKOH COXPAaHEHHs KOJWYECTBA NBIDKCHHSA. HadanbHbie U
rpaHu4Hble ycnoBHs. [loctaHoBKa 3a1a4.

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

BriBOn ypaBHEHHS TEIIONPOBOJHOCTH, WHTETPAIbHBIA 3aKOH COXPAHEHUS JHEPTHH.
BriBon ypaBHenuss nud@y3um, WHTErpaJbHBIA 3aKOH COXpaHEHUs KOJIMYECTBA BEIIECTBA.
Hauanenusie u rpannunsie yciioBus. [loctaHoBka 3agay. BeiBoa ypaBHEHUN TMAPOJUHAMUKHA U
AKyCTHKH. YPaBHEHHS YCTAaHOBHUBIIMXCS MpoueccoB. ['pannunblie ycioBus. [locranoBka 3a1ay.

3,7,12 (1, tnaBa 3), 3, 4, 6, 7 (1, rmaa 4), 6-9 ctp. 9 (2).

Knaccudpukanuss ypaBHeHMH 2-ro MOpsiiKa MHOTMX IepeMeHHbIX. Kinaccudukanus
YpaBHEHUH 2-rO TOpsAAKa C JBYMS HE3aBUCUMBIMU MEPEMEHHBIMH, XapaKTEPHUCTUYECKOE
ypaBHEHHUE U XapakTepucTuku. [IpuBeneHne ypaBHeHH ¢ IByMsI HE3aBUCUMbIMU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHMsS C MOCTOSAHHbIMH Kodpdunuentamu). I[lpuBenenue
YpaBHEHUH C JBYMSI HE3aBUCUMBIMU MEPEMEHHBIMH K KAHOHHYECKOMY BHUAY (YypaBHEHHS C
nepeMeHHbIMU ko3¢ duuuentamu). IlpuBeneHune ypaBHeHMM ¢ JBYMS HE3aBUCHUMBIMU
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)

Pasnen 2. Meto1 XapaKTepUCTUK PEIICHUs YpaBHEHUM TUTIEpOOINYecKOTo Tuma. Permenue
3amaun Kommu mjist omHOMEpHOTo BOJTHOBOTO ypaBHeHus. Dopmyna [Janambepa. Pemenue 3amau
Ha NOJYNOPSIMOM /I OJAHOMEPHOIO BOJHOBOrO YypaBHeHMs. Pemenue 3amaun Komm it
YpaBHEHHUs TUIEPOOIMUECKOro THUIAa B IPOCTPAHCTBE U Ha miockocTH. Dopmynsl [lyaccona u
Kupxroga. Meroa @ypbe penieHus: KpaeBblxX 3a/1a4 i1l ypaBHEHUH runepOoInyecKoro 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).

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



Cemectp 6

Pasznen 1. Pemenne HawanmbHO-KpaeBbIX 3a7ad Jisd yYpaBHEHUM MapaOOIMYECKOTO THIIA.
Meton ®ypre. Meton @ypbe penieHrs HEOTHOPOAHBIX 3a1a4 JJIs YPaBHEHUM MapadoIMuecKoro
tuna. Pemrenne 3apaun Komn aia ypaBaenus reronpoBogHocti. @opmyna Ilyaccona.

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

Paznen 2. N'apmonnueckue pynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbIx 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 MOTYNPSMO, KOHEUHBIE TTpeoOpazoBanust 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 MIaH HE NpeaycMaTpUBaeT JIaOOpaTOPHBIX 3aHATUM MO JAUCLHUIUIMHE
«YpaBHEHUSI MaTEMaTUYECKON PU3UKI».

2.3.4 [IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

VY4eOHbIN TUTaH HE MPEIYCMaTPUBAET KYPCOBBIX palOT MO JUCHMIUIMHE «YPaBHEHUS B
YaCTHBIX TPOU3BOIHBIX).

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

[Tepedyenn yueOHO-METOIUUECKOTO OOECTICYCHUS JUCITUTUIMHBI TIO

Ne Bun CPC BBINIOJIHEHUIO CAaMOCTOSITENIbHON pabOThI
1 2 3
1 |I[loarotoBka K|l. YpaBHeHus: MmaremMaTu4ecko Gu3uKu (AIEKTPOHHBIA pecypc, cpeaa
TEKYIIEMY MoAyJibHOTO 00yueHus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroauyeckue yKazaHMs [0 OpPraHU3allid U BBINOJHEHUIO

CaMOCTOSTEILHON Pa0OThI, YTBEP)KIIEHHBIE HA 3aceJaHud Kadeapbl
MaTeMaTU4YeCKOTO  MOJETUpPOBaHUS  (PaKynbTeTa  KOMITBIOTEPHBIX
TexHonornd W mnpukiagHod wmareMatuku OI'BOY BO  «Kyol'Yy,
npotokos Ne 10 ot 30.03.2018

2 |[IpopaboTka 1. Anryaun K.K. Meroasr marematndeckoit ¢usuku. M.: [lupekr-Menua,
MaTepuana 2014. 123 c. [OnexrtpoHHbIi  pecypc]. - Pexum  mocryma:
http://biblioclub.ru/index.php?page=book&id=240552.

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

3. Omeitauk O.A. Jlekunu 00 ypaBHEHHSAX C YACTHBIMH MPOU3BOTHBIME. M. :
Wzn-o "Jlabopatopust 3nHanuii", 2015. 263 c. [DneKTpoHHBIH pecypc]. —
Pexum mocryma: https://e.lanbook.com/book/70703.
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4. Tlerposckuit W.I'. Jleknmu 00 ypaBHEHHSX C YaCTHBIMUA NPOHU3BOIHBIMU.
M.: ®usmatiut, 2009. 404 c. [DnexTpoHHBIH pecypc]. - Pexxum mocryma:
https://e.lanbook.com/book/59551.

5. HWmeun A.M. YpaBHenus maremarndeckoi ¢pusuku M.: ®DUIMATIIUT,
2009. 192 c. [OnexrpoHHbli  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.

Y4eOHO-MeTOAMYECKUE MaTepHhalibl JJIsi CaMOCTOSATENbHONM paboThl 00ydaroIUXCs M3
YHUCJIa MHBAJIUIOB | JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBhs (OB3) mpenocraBistoTcs
B (hopMax, alaiTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

Jljig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMM ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

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

2.5 CamocrosiTe/IbHOE H3y4YeHHEe Pa3/1e10B JUCHHUIIIMHBI

[enbto caMocCTOSTENHHOM pPAOOTHI SIBiIsSIETCA YIUIyOJeHHE 3HAHWUN, MOJYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHITHH, BBIPAOOTKA HABBIKOB MHAUBUAYAJIbHON pabOThI, 3aKpeIlJICHUE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BpeMs IPAKTUUECKUX 3aHATHH.

CopnepxaHue NTpPUBEIEHHOM OCHOBHOM U JOIOJIHUTENBHON JHMTEpPATypbl I03BOJISET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHYECKON (DU3HKH.

Cemectp 5

Pazpen 1. IlocranoBka 3amau mMareMmarudeckoil ¢usuku. HekoppekTHble 3amauu;
Knaccudukanus ypaBHEHMH B YaCTHBIX IPOM3BOJHBIX BTOpOro nopsaka. KanoHuueckue
dhopmbl. ConpspKEeHHBIE OTIEPATOPHI.

Jlureparypa [O 1-3, JI 1].

Pa3nen 2. 3ajgaua ¢ naHHBIMM Ha XapakTepucTukax (3agaya ['ypca). CymiectBoBaHue U
€IMHCTBEHHOCTh PpEIICHUS 3aJaud C JaHHBIMH Ha Xapakrtepuctukax; Merox Pumana;
CrnenmanpHble (YyHKIMU MaTeMaTHdeckoi ¢usuku. Kiaccmueckne opTOroHaIbHBIE TIOJTMHOMEI.
VYpasuenue beccens u nuuHApUYECKre PYHKINH.

Jlureparypa [O 1-3, J1 9].

Pa3nen 3. OcHOBHbIE MOHATHS BAPUALMOHHOTO MCUUCICHUs (QyHKIMOHAI, JIMHEWHBIE U
KBaJlpaTHUYHble  (YHKIMOHAJbI, OKCTpeMyMbl  (QyHKIHOHana); [Ipocreiimine  3amaun
BApUAIIMOHHOTO MCYUCIICHHUS (3a7]a4a 0 OpaxuCTOXpOHE, H30TIEPUMETPHUECKAs 3a/1a4a).

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

Cemectp 6
Paznean 1. 3amaun, npuBOAAIINE K YpaBHEHUSM MMapad0IMuecKoro Tumna. JJonoJHuTenpHbIe
YCJIOBHUSI M TIOCTAHOBKA KPAaeBBIX 3ajau JJI1 YpaBHEHUM mMapadosmyeckoro tuma. [IpenenpHbie

ciydan; QyHKIMS UICTOYHUKA JJIs ypaBHEHUS apaOOJU4ecKoro TUma.
Jlureparypa [O 1-4, 1 1, 9, 10].
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Pasznen 2. YpaBuenue ['enpMmrospbiia B HEOrpaHMUYCHHOW 00JIaCTH. YCIIOBUS H3ITy4CHUS,
OcHOBHbBIE MOHATHUS TEOPUU HHTErpajbHbIX ypaBHeHuil; [lomunomsl Jlexxanapa. Cepuueckue
(maposslie) pyHkuuu. Meton ®ypbe perienus: BHyTpeHHel 3aqaun upuxiie A mapa.

Jlureparypa [O 1, 11 9, 10].

Paznen 3 Kiaccuueckue maTerpansueie npeodpaszoBanus (Pypee, Xankens, MeminuHa,
Jlanmaca, Konrtaposuua—JlebeneBa, Memnepa—®oka). HMHurerpanbHble npeoOpa3oBaHUs
00001IEeHHBIX (QYHKIIHH.

Jlureparypa [ 1,7, 9].

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpedboanusimu @I'OC BO no HampaBieHHIO MOJArOTOBKU OakaiaBpoB
nporpaMMa IO JUCUUIUIMHE «YpaBHEHUS MaTreMaTudeckol (u3MKm» MpeaycMaTpuBaeT
UCIOJIb30BaHWE B Y4eOHOM IIpoLiecce CIEAYIOIIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: YTEHHUE
JIEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HajJ HHAWBUIYaIbHBIMU
3aJJaHUSIMU C HUCIIOJIb30BAaHUEM ITAKETOB MPUKIIAJAHBIX POTPaMM, pa300p KOHKPETHBIX CUTYyalU
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJIOTHMH MNPEOCTaBISIOT CPEACTBA Pa3HOILIAHOBOIO OTOOpa)KEHUs
QJITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHalia.

[Toaxon pazbopa KOHKPETHBIX CUTYalMi IIUPOKO UCIIOIB3YEeTCs KaK MpernojaBaTesieM, Tak
n OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1a4H, JJIs KOTOPBIX
€IMHBIX NT0JX0/10B HE cylecTByeT. [Ipu nccienoBaHuy U pelieHnH KakJ 10 KOHKPETHOM 3a1aun
UMeeTCsl, KaKk IPaBHJIO, HECKOJBKO METOJIOB, a 3TO TpeldyeT pa3dopa M OLIEHKH LEJIOoH
COBOKYITHOCTH KOHKPETHBIX CUTYallHi.

Obee
Bt sansitus Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE KOJIIECTEO
TEXHOJIOTUU
4acoB
Cemectp Crnaiig-nexiuu. OOCyX)IeHUE CIOKHBIX
T 1 BOIIPOCOB: YpaBHEHUS THIEPOOTNUECKOTO 3
tumna. OCHOBHBIE 334U U METOJbI UX
pelieHus
[IpaxTrueckue 3aHATHS B peKIMax
5 113 2 | B3aUMOJCUCTBUS «IIPEMOJABATENb — CTYACHT» 8
U «CTYIEHT — cTyAeHT» (pazaen 1)
Craitn-nexuu. OOCyXIeHHE CI0KHBIX
T 1 BonpocoB: [IpuMeHeHne HHTErpagIbHbIX 10
npeoOpa3oBaHMil K pEIIeHUI0 3a/1a4
6 MaTeMaTH4eCKON (HDU3HKHU
[TpakTudeckue 3aHsATHS B PEKUMAX
I13 2 | B3aMMOJAEWCTBHS IIPEMOABATEIND — CTYACHT» 10
U «CTYJEHT — cTyAeHT» (paznen 1)
Hroro 36

Lenb sekyuu — 0030p METOJIOB IMOCTPOEHHS MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
ypaBHEHHWH B YaCTHBIX NPOM3BOJHBIX, 3HAKOMCTBO ¢ TMpobjieMaMu U  amnmapaTom
MareMatrudeckoil ¢pu3uku. Ha JIeKIusax cTyeHThI MOoIy4aroT 00I1Iee MpeICTaBICHUE O TOIX01aX
¥ METOJ[aX UCCIIEAOBAHUS U PEIICHHS 3a7]a4 MaTEeMaTHIEeCKOW (PU3UKH.

Lenb npaxkmuueckoco 3anamusn — HAYYUTh NPUMEHATH TEOPETUUYECKHE 3HAHUS TPHU
PELICHUH U UCCIIEIOBAHUN KOHKPETHBIX 3a]1a4.
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Tewmbl, 3aaHUsl U BONPOCHI ISl CAMOCTOSATEIbHOW pabOThl MpHU3BaHbl CHOPMHUPOBATH
HaBbIKM IOMCKa HMH(QOpPMAIMH, YMEHHSI CaMOCTOSITEJIbHO pacIIUpsiTh M YIIyOJATh 3HaHWUS,
IIOJIy4EHHBIE B XO/I€ JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHI.

[Toaxon pa3bopa KOHKPETHBIX CUTyallMil HIMPOKO HCHOJIb3YeTCs KaK IMPENo/iaBaTeseM,
TaK U CTyJI€HTaMH MPU IPOBEJCHUH aHaIN3a PE3YyIbTaTOB CAMOCTOSATEIBHON pabOTHI.

JUist Ui ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMH 3JI0POBbsI IIPEAYCMOTPEHA OpraHU3aIus
KOHCYJIBTAIIUM C UCIIOJIB30BAHUEM IJIEKTPOHHOMN MTOYTHI.

4. OueHo4Hble cpeacTBa IS TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH M NPOMeKYTOYHOMH
aTTrecTaluu

VYyeOHast 1eATeabHOCTh MPOXOJIUT B COOTBETCTBUU C IpadukoM ydeOHOro Iporecca.
[Ipouecc camocTosATenbHONH pPabOTHl KOHTPOJIMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUA U
WHJIMBHUAYyAIbHBIX KOHCYNIbTanuil. CamocTosiTennbHast paboTa CTyJEHTOB MPOBOAMUTCS B (opme
M3Y4YEHUs OTAEIBHBIX TEOPETHUYECKUX BOIIPOCOB IO IIPEAJIaracMom JINTepaType, peuieHus 3a1ad
1 IOATOTOBKHW MHAWBUAYAJIIBHOI'O 3aIaHUA.

@DOH/T OLIEHOYHBIX CPEACTB TUCIUILIMHBI COCTOUT M3 CPEJCTB TEKYIIEro KOHTPOJS (CM.
MPUMEPHBIE BApUAHTHl CAMOCTOSATEIBHBIX 3aJaHUM, 3a/lad W BOIPOCOB) U MPOMEKYTOUHOM
aTTecTaluu (3a4era U 3K3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacCTB, HCIIOJIB3YEMBIX JIIsL TCKYLIETO KOHTPOJIA
yCIIEBAaEMOCTH, Ipe/jiaraeTcsi NepeyeHb BOIPOCOB M0 pasjeiaM, KOTOpble MpopadaThIBalOTCs B
MPOIIECCe OCBOCHMSI Kypca, a Tak)Ke€ BapUaHTBl KOHTPOJBHBIX paboT. JlaHHBIH TIepeueHb
OXBAaTbIBACT BCC OCHOBHBIC pas3Aaciibl KypcCa, BKIKOYad 3HaHWA, IIO0JIYy4aCMbBIC BO BpeEMdd
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBaeMOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca npu caavuc BLINIOJJHCHHBIX CAMOCTOATCIbHBIX SaI[aHHfI.

ATTCCTaIII/If{ 110 y‘~IG6HOI>'I AUCILIUIIIINHEC 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, (POPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunael 3ausatui dopMbI KOH
Tepeucks IIBI 3a op OHTPOJIS

KOMITCTCHIIUH i JIa6. | Ilp. KCP CPC

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

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHON pabOThI;

— Dk3aMeH

OIIK-3 + + + + |- Konrpoasnas pabora;

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHON pabOThI;

— DkK3aMeH

K-2 + + + + |- Ompoc mo  pesympTaram
CaMOCTOSITEIbHON pabOThI;
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4.1 D oHJ 01IEHOYHBIX CPEaACTB AJisd MPOBEACHUSA TEKYIICro KOHTPOJIA

Tunosble KOHTPOJIbHBIC 3aJaHUS UJIX UHBIEC MaTEepHaJIbl, Heo0X0auMbIe JJI5 OleHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (I/IJ'[]/I) OonbITa I€ATC/ILHOCTH, XaPAKTCPU3YIOIIUE ITAIlbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

HpuMepﬂoe COAECPKAaHUEC KOHTPOJIbHBIX paﬁoT

1. Kontponbnas Nel (IlocranoBka 3aa4 MaTeMaTu4ecko pU3MKN).

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Ne 1

Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Yrpyruii cTepKeHb IEPEMEHHOIO CEUYEHHs S (x) , KOHIIBI KOTOPOI'0 YIIPYrO 3aKpeILICHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majbie IMPOJIOJIbHBIC

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

, MOZTyJIb YIIPYTOCTH — E (X )

Bapuanr 2
[TocraButh KpaeByro 3a1auy:

Bokoas mosepxHocth crepsks 0<x</ temmomsomupopana. HauanpHas Temmeparypa
CTEp)KHsS HyJEBas, OJUH KOHEI IIOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a JApyrou
Temonsonuposad u ¢ mMomenta ! =0 jelicTByer pacrpenencHHbI BHYTPEHHUH HCTOYHUK
Ter1a MOIITHOCTH ¢(X).

Bapuanr 3
[ToctaBuTth KpaeByro 3a1auy:

bokoBasi MOBEPXHOCTh CTEPXKHS TEIUIOM30JMPOBAHA, a HAa KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEINIOOOMEH CO CcpeJamMu, TeMIeparypa KOTOphIX u#; W up. HadanmpHas
TeMIepaTypa CTEPKHS HyJIeBas

2. Kontponwsnas Ne2 (IIpuBenenne Kk KaHOHUYECKOMY M MIPOCTEUIIIEMY BUAY YPABHEHHI C
JBYMSI HE3aBUCUMBIMU TTE€PEMEHHBIMU ).

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 KOHTPOJIBbHOM 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
b +6Xx -7 =0.
0) ox? 4 0x0y 4 oy?

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

Bapuanr 2
1. IlpuBecTH K KAHOHUYECKOMY BUY YPAaBHEHUS:
o’u  Ou
a) y_x§: O, X>0;
0%u 0%u o*u 1 du

by +24/x —+
0) * 5x? Yoxdy oyt 20y

2. IlpuBectu Kk mpocTerieMy BUAy ypaBHEHUE:

U, +2qu +5uW +§ux +2uy =0.

Bapuanr 3
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHUS:
0’u 0’u 0’u
2 2
b + 2x = 0.
a) : 4 0x0y 4 0y’

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

3. Kontponbnas Ne3 (Pemenue 3anaun Komu i ypaBHeHUN runepOoIMueckoro THIA.
Pemenue 3agaun Ko u 3a7a4 Ha NOJIynpsiMOi JU1sl BOJTHOBOTO ypaBHEHUS).

EBnokumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKoW (PHU3UKH.
Meroanueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM padoThl Ne 3

Bapuanr 1
Haiitn pemenue 3anaun Komm:

p - ' o
a)u,—u,—12u,=0, |x|<oo, y>0; ul =€, u, | =

X ! 1

"o__n : . — - —
0) U, =u,, +xsint, t>0, x|<oo, u|l:0—3e Uyl o=

Pemuth Ha4daJIbHO-IPAaHWYHBIC 3a1a4n:
ayul =%, x>0,1>0, u(x,0)=x", u/(x,0)=x, u(0,t)=1¢"
6) 4ul =u" +6xt, x>0, t>0_u(x,0)=cosx,u(x,0)=0,u,(0,t)=sin¢
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Bapuanr 2
Haiitu pemenue 3agaun Ko

a) u, —4u,, +3u, =0, |x| <o, y>0; ul_,=0, u,|_,=sinx.

6) Uy =9up +x*+17, 1>0,

x|<oo; u|_ =x"sin x, uy|_, =cos 2x.
PelnTs Ha4aIbHO-IPAHMYHbIE 3a/1a4H:

14

a) Uy =Uye, x>0, >0 4 (x,0)=sinx, u (x,0)=1, u,(0,t)=cost

Bapuanr 3
Haiitu pemenue 3agaun Ko

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

6) uy =4ul +(x+1), 1>0, |x|<oo; ul_ = In(x* +1) u|_, = cos 2.

xx

Pemuth Ha4daJIbHO-IPAaHWYHBIC 3aa4n:

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

xx

4. Koutponbaas Ne 4 (Meton ®dypbe pemieHus CMENMIaHHBIX 3aJad Uil YpaBHEHHI
TUTIEPOOTMIECKOTO U TTapaboIUIECKOTO THIIOB).

EBnmoxkumo A.A., IlaBmoBa A.B., Pybomo C.E. VYpaBHeHus wmaTemaTH4yecKod (PHU3UKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHbIe 3a1a4i KOHTPOJIbHOM paboThl Ned

Bapuanr 1
Pemmutes cMentangble 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<7 u,(0,6)=1>, u,(z,t)=1>,u(x,0)= cos 2x.

Bapuanr 2
Pemmutes cMentangble 3a1a4u:
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a) u, =16u

XX’

t>00<x<1 u,(0,6)=0, u(l,t)=0,
3m T
u(x,0)= cos Tx, u,(x,0) = cos Ex.

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

Bapuanr 3
Pemmutes cMentangble 3a1a4u:

a) Uy =4, +1,0>00<x <l u (0,6)=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.

5. Kontponbnas Ne 5 (Meton @ypwe penieHus: KpaeBblX 3a1a4 /Ui ypaBHeHul Jlamaca
u Ilyaccona).

EBnmoxkumo A.A., IlaBmoBa A.B., Py6omo C.E. VYpaBHeHus wmaTemaTH4yecKod (PHU3UKH.
Metonuueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM padoThl No5
Bapuanr 1

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

YCIIOBUIO U

2 2
x2+y2:l_x -y —4

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

14 14
U, g, =—4xy, u =V, U| o, =0.

x* +y2 =1

Bapuanr 2

1. HaiiTi QyHKIHIO, FApMOHHYECKYIO B Koublie 1 < x” + )” <4, yI0oBIETBOPSIONIYIO TPAHHIHBIM

yCIIOBUSAM 0) S
on

. :()a ux2+y2:4:y_9

¥ +y?=l

2. Haiitn )yHKIHIO, YI0BIETBOPSIONIYIO B Kpyre X~ +” <4 ypaBueHmio Ilyaccona

Bapuanr 3

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

ou
YCIIOBUIO — =0
an R
-~ 2 2
2. Haiitu dyHKIIUIO, yIOBISTBOPSIOINIYIO B KoJiblle 1 < x™ + ¥~ <4 ypaBuenuto [Tyaccona
14 14 au
u, +u. =1 W TIpaHUYHBIM YCIOBUSAM u|, , =0, — =X.
w x“+y =1 an
x4yt =4
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IIpumepHble popMyIMPOBKM MHAUBHUAYAJIbHBIX 3aJaHUI

1. Bocmons3oBaTthcsi CpeACTBAaMH MaTEMAaTHYECKUX IMaKETOB [UISI pEHICHUs 3aJadyd |
BU3yaJIM3al[MH PE3y/IbTaTOB.

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

[IpoBepuTh, 4TO BBIHYX/AEHHbIE KOjeOaHUsI MEMOpaHbl BhIPAaXalOTCs paBEHCTBOM (R — paguyc

MeMOpaHbI)

Uu=—7>

)
J|—r

2
@ (“’R]
\%

—1 [sinwt .

2. Bocmonws3oBathCcsi cpeACcTBAaMH MaTEMAaTHYECKUX IMAKETOB JUIS  pEIICHUs 3aJadyd |
BHU3YyaJIN3aI[UU PE3YJIbTATOB

[unuaap paauyca R HarpeT 10 TeMIepaTypsl I, W OXJIaXAAeTCS C MOBEPXHOCTH TaKUM

00pasom, 4TO €€ Temmeparypa, HaumHas ¢ mMomeHrta ! =0, moamepKuBaeTCs MOCTOSHHOW W
paBHOM Hymo0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUAX OJIMHAKOBO.

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

OcHoBHbIE TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS AUCIUILIMHBI IPEACTABIEHBI B TA0IHIIE
B BHJIE¢ TPHU3HAKOB CHPOPMUPOBAHHOCTH KoMmreTeHnui. TpeOoBanus GopMynHpyroTcs B
COOTBETCTBUU CO CTPYKTypoil, npunsaToii B ®I'OC BO: 3HaTh, yMETbH, BIAJECTh.

Ha3Banue komie-
TeHI MU (MM ee

CTpykTypa KOMNETeHINHU

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

4acTH)
OIIK-1 3HaTh : 3HaeT OCHOBHBIE 3a[aul, YPAaBHEHUS U
Crocoben OCHOBHBIC 3aJ[a4l, YPABHEHHUS U METOJIbI Meroasl MO.
IIPUMEHSTh MaTeMaTHYeCKON (PU3MKH; PU3NICCKUH
(I)yHZ[aMeHTaHBHBIe CMBICJI OCHOBHEIX ITOHSTUI U q)aKTOB

3HaHUS, MOTyIEHHBIE
B o0j1acTu
MaTeMaTHYECKUX M
(WM) ecTeCTBEHHBIX
HayK, U
HCIIONb30BaTh UX B
npoheccroHaIbHON
JeATETbHOCTH

MaTeMaTH4ecKoi pu3uke u cepbl ux
MPUMEHECHUS

VYMern:

KOppeKTHO IIOCTaBUTH 3a):[aqy u OHpeI[e.HI/ITb
KpaeBBIe yCJIOBI/HI; AHAJIMTUYCCKHU U
YUCJIICHHO pemaTb OCHOBHBIC 3aJa4n
MaTeMaTH4YeCKON (DU3UKKM U KOPPEKTHO
HHTEPIIPETUPOBATH ITOJIyYEHHBIE

YMeer KOpPpEKTHO CTaBUTh 3ajady M
YUCIEHHO pelaTh OCHOBHBIE 3aJaud
M® u KOppEKTHO HHTEPIPETUPOBATH
MIOJIYYEHHBIE PE3YJIbTATHI.

PEe3yNbTATBHL.

Bnaners: Biageer OCHOBHOUM TEPMHUHOJIOTHEH U
OCHOBHOH TEPMHHONIOTHEH M MOHATHIHHBIM | TOHATHHHBIM alrapaToM Mo,
anrapaTromM MaTeMaTHYECKOM ¢bu3mKy; | OCHOBHBIMU AHATTUTHICCKUMHU H
OCHOBHBIMU AHAJIUTUYECKUMHU U |YUCIICHHBIMM  METOJAaMHM  peLICHUs
YUCIICHHBIMU METOIaMHU peienust | YM®

ypaBHeHI/Iﬁ B YaCTHBIX ITPOU3BOAHBIX
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Ha3Banue komie-
TeHI MU (MM ee

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

4acTH)

OIIK-3 3HaTh : 3HaeT MaTeMaTHUecKue (OPMYITUPOBKU
Crocoben — MaTeMaTHYecKue (GopMynupoBKy | OCHOBHBIX TOHSTHI M yTBEPXKICHUH U
HPUMEHSATH U OCHOBHBIX IIOHSTHU U YTBep)KI[eHI/Iﬁ MAaTEeMAaTHYCCKUE MOACIU OCHOBHBIX
MOIH(HUIMPOBATH — MaTeMaTUYeCKUe MOJCIU  OCHOBHBIX | [IPHIOXKCHHH Teopuun
MATEMATHUECKHE NpUIOKEHUH Teopun auddepeHranIbHbIX A depeHIHaNbHbIX  yPABHCHUH, a
i TAKXKE OCHOBHBIE METONBI PEIICHHS

Mozieny s pennerus | YPABHCHAR CTOMBL P

— OCHOBHBIE METOABI pelleHus 3ajady|3a4a9 MaTCMaTHICCKON usnky.

3aj1a4 B 00J1aCTH
npohecCroHaIbHON
JEATETbHOCTH

MaTeMaTH4eCcKoi (Qru3uku

OCHOBHBIE TIPUKJIaTHBIC TTAKETHI,
WCTIOJIb3yEeMbIC JIJISl pEellieHNsT ypaBHEHUH B
YaCTHBIX MTPOU3BOIHBIX.

YMers:

— CTpOUTH TIPOCTEUIINE MaTeMaTHYecKue
MOJIETTH CTaHJapTHBIX bu3nIecKux
MPOIIECCOB

— TepeBecTH 3a1aqy Ha SI3BIK
g depeHInaibHbIX ypaBHEHHUI c
YaCTHBIMU MTPOM3BOHBIMI;

— HaxXOmUTh  pelIeHHs:  o0Imme  JIs
OCHOBHBIX  TUNOB  auddepeHmanbHbIX

YpaBHEHUH C YacTHBIMH MPON3BOJHBIMU
BTOPOTO MOPAIKA;

- BI)I6I/Ip aTb METOIbI peUICHNA
MMOCTABJICHHOM 3aJ1auu;

—  coaepyKaTelbHO WHTEPIPETUPOBATh
pPe3yNbTATHI;

HCIOJIb30BaTh JIEKTPOHHBIE TEMATUUECKUE
pecypehl IS yriyOieHHs 3HaHUH 110
HU3y4aeMOU TUCIUILIINHE

YwMmeer CTPOUTH npocrenmmne
MaTeMaTHYECKHE MOJICNIN CTaHIAPTHBIX
(buznIeCKrX MIPOIIECCOB. Ymeer
MEpeBOUTh 33724y  Ha  SI3BIK
maddepeHIUaIBHBIX ~ YpaBHEHHH  C
YaCTHBIMH  TIPOM3BOJHBIMH. Y MeeT
HaxOJWTh pEIICHUSA: OoO0Imue  JyIs
OCHOBHBIX THIOB AuddepeHmanbHbIx
YpaBHEHU M c YaCTHBIMHA
MPOU3BOJHBEIMH BTOPOT'O MOPSI/IKA;

Moxker BBIOMpaTh METONBI PEIICHUS

IIOCTaBJICHHOM  3ajadd, a  Takxke
COZIEpKaTENbHO HWHTEPIPETHPOBATH
pe3yabTaThl u HCIIONIb30BaTh

3JIEKTPOHHBIE TEMATHYECKUE PECYPCHI
JUTS yriyOsieHHs 3HAHUM 110 U3ydaeMoi
JUCHUIUINHE

Bnaners:

— HaBBIKAMM  pEIICHUSA  3aJauyd U
HMHTEPIPETAIMd PE3yJIbTAaTOB B TEPMHUHAX
MPUKIIaTHON 001acTH;

—  HAyYHO-METOINYECKUM anmapaToM
Teopuu auddepeHIraIbHBIX YPaBHEHUH

— HaBBIKAMU JIOKa3aTEIbCTBA OCHOBHBIX

YTBEPKICHUN;

— HaBBIKAMU TIOCTPOEHHUS MPOCTEHIINX
MaTeMaTHUECKHX  Mojenell  (U3NYIecKuX
IIPOLIECCOB;

— MeTOAaMU  MCCIIENOBaHMS  Mopenel
(DUBNIECKIX TIPOIIECCOB

HaBbIKaMH WCIIOJIB30BAHU [IaKEeTOB

MPHUKIAIHBIX MPOrpaMM JUTS PEHICHUS 3a1ad
MaTeMaTHYeCKOl (Qr3uKu

Brnaneer HaBbIkaMu pelIeHUs 3aaud U
WHTEpIpETauH pe3yIbTaTOB B
TepMHUHAX  NPUKIAJAHOH  00JIacTH;
HAYYHO-METOANYECKUM anmnapaToM
TEOpUHU nddepeHuaIbHbIX
YpaBHEHUH. Moxer IIOCTPOUTH
MpocTeiIne MaTeMaTHYeCKHEe MOJIEIH
¢usnvecknx  mporeccoB.  Bmaneer
METO/IaMU  HCCIICIOBAHHUA ~ MOJeeH
(U3NYECKNX TPOLIECCOB M HAaBBIKAMH
WCTIOJIb30BAHMS TTAKETOB TPUKIIAIHBIX
nporpaMM  JUisi  peIIeHHsl  3a/1ad
MaTeMaTH4eCKoi (Qr3uku
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Ha3Banue komie-
TeHI MU (MM ee
4acTH)

CprKTypa KOMIECTCHIIMHU

OcHOBHBIE IPU3HAKHU
c(hopMUPOBAHHOCTH KOMIIETEHIIMU

I1K-2

CnocobeH aKTHBHO
y4acTBOBATh B
HCCIIEOBAHNHI
HOBBIX
MAaTEMATUUYCCKUX
Mojenei B
CCTCCTBCHHBIX
HayKax

3HaTh:
— MeTombl YHCIECHHOIO aHajin3a, HMETh
YeTKOoe MPEICTaBICHUC 0 BUIAX

MaAaTEMaTHYCCKUX MOZICJIeﬁ, OCHOBAaHHBIX Ha

3HaeT MeETOoABl YHCICHHOTO aHaJn3a,
MMEET YeTKOE IMPEACTABICHUE O BUOAX
MaTeMaTHYeCKUX MOJIeTIeH,
OCHOBAHHBIX Ha YHCJIEHHBIX METOJIaX, O

YUCIEHHBIX METOJax, O CIocobax WuXx crocobax 50,4 MOCTPOEHHU, 0
MOCTPOEHUN, O  YHCIEHHBIX  MeToaax |9MCICHHBIX  MCTONAX  peajn3anuu
peanu3anyu MaTeEMaTUYECKUX MOJIENEH. MaTeMaTHYECKUX  Mozened.  3Haer
METO/IbI U CTIOCOOBI MOMCKA HEOOX 0UMOMN MCTO/IbI H CIOCOOBI IouCKa
WH(POPMAITUH, MATEMATHIECKUE PECYPCHI HEO0X0ZIMMOi uHpopMaLmy,
6u6IHOTEK 1 cetH VIHTEpHET M0 MeToxaM MaTeMaTHYECKHE Pecypchl OHOIMOTEK
MaTeMaTHYeCKOH (PU3HKH. ucomn HHTprer o Meronam
MaTeMaTHYeCKOH (DU3HKH.
VYMers: YMeer  pa3pabaThiBaTh  aJIrOPUTM
_ paspaGaTbiBaTh anropury | IPAMEHACMOTO  METOZa  pellleHns,
[PUMEHSEMOT0 METO/A PCIICHHS NPUMEHSTh Ha TPAKTHKE METOJIbI
YHCICHHOTO  aHAJN3a; H30BaTh
— TMPUMEHATh Ha  TPAKTHKE  METOJBI . f3a,  peamnsosa
i YHUCJICHHBIA alrOPUTM MPOTPaMMHO C
YHCIIEHHOTO aHaJN3a; peain30BaTh
N MOMOIIBIO HHCTPYMEHTAIBHBIX TB
YHCICHHBIH ~ QITOPUTM  TPOTPAMMHO  C m Py an cpenc
17§ MIPUKIIATHBIX porpaMm 17§
MOMOIIBI0 HHCTPYMEHTAJBHBIX CPEICTB H
aHaIM3NPOBATh n HHBI
MPHUKIIAIHBIX TPOTPaMM; posa Oy CHHBIC
pE3yIbTaTHI.
— aHaJIM3UPOBAThH MOJTy4YeHHbIC N
MOJTb30BATHCS CIpaBOYHOI
pE3YIbTaTHI. . .
. . |MaTeMaTH4ecKkod  JUTEpaTypod 1o
MOJIb30BATHCS CIIPABOYHON MaTEeMaTHUECKON .
MaTeMaTHYeCKON ¢duznke u

JIUTEPATypOH 10 MATEMaTUYECKON (U3KKE U
COOTBETCTBYIOIIMMU PECYPCAMH CETU
HNurepuer

COOTBETCTBYIOILIMMHU pECYpCaMu CETU
HNurepuer

Bnaners:

—  CaMOCTOSITETIbHO OCYIIECTBISITH BEIOOP
METOAUKH  pelieHHus W [OCTPOEHHS
aJropuTMa TOW WY MHOM 3aJa4H;

— JaBaTh IIOJHBIM AaHamu3 pe3yJbTaToB

peUICHUA u OLICHUBATh Ir'paHUIIbL
MPUMEHHMOCTH BHIOPAHHOTO 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
MaTeMaTHYeCKoi Qu3uKu

CaMOCTOSITEIbHO OCYIIECTBIISTH BEIOOP
METOJIUKH pEIIeHUS ¢ IOCTPOSHHS
aJropuTMa TOW WM MHOM 3a/1auM; MOET
JaBaTh IIOJIHBI AHAJIN3 pE3YJIBTATOB
pelieHuss W OLIGHWBaTh  TPaHUIIBI
MPUMEHUMOCTH BBIOPAHHOTO METOJIa.
Biageer OCHOBHOUM TEPMHUHOJIOTHEH U
MOHATUIHBIM arnmnapaTrom
MaTeMaTHYeCKOH (DU3MKH; OCHOBHBIMH
QHAIUTHYECKUMH M YHUCICHHBIMH
METOJJaMH  pElIeHUs ypaBHEHUU B
YaCTHBIX TPOMU3BOIHBIX.

METOJaMH M TMpHeMaMHU TOIy4eHUs U
CHCTEMATH3allMd 3HAHWH B oOJIacTu
MaTeMaTH4eCKoi (Qr3uku

IIpuMepsI 3a4eTHBIX 32JaHUH

Bapnanr 1

1. TlocTtaBuTb KpaeByro 3aady:

Yhpyruii crepieHb NepeMEHHOTO CeUeHHS O (x)’ KOHIIBI KOTOPOT'O YIIPYrO 3aKpeIieHbI

(ko3 duurenT ynpyroro 3akpervieHust k),

COBCpIIACT CBO6OI[HI)I€ MaJbI€ IPOAOJIBHBIC

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

, MOZTyJIb YIIPYTOCTH — E (X )
2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:
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2 2
ou Ou
a) — —x— =0, x<0;
o Oy
" " " i ro_
6) Usx +4uxy +4uyy +3u, +6uy =0.
Bapuanr 2
1. TlocTtaBuTh KpaeByro 3ajady:

Bokoas mosepxHocth crepsks 0<x</ temmousomupopana. HauanpHas Temmeparypa
CTEp)KHsS HYJIEBas, OJUH KOHEIl IIOJJICPKUBACTCS NPHU HYJIEBOM TeMIlepaType, a JApyrou
Temonsonuposad U ¢ Momenta ! =0 pelicTByer pacnpenencHHBbIl BHYTPEHHUH HCTOYHUK
Ter1a MOIITHOCTH ¢(X).

2. IlpuBecTH K KAHOHMYECKOMY BUY YPABHEHUS:
2 2
ou Ou
—x— =0, x>0;

q) —
) &xZ 8)/
0) U, +2qu +5uyy +§ux +2uy =0.

Bapuanr 3

1. TlocTtaBuTh KpaeByro 3ajauy:

bokoBass TMOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEeMIIEpaTypa CTEPKHS HyJIeBast
2. IlpuBecT K KAHOHMYECKOMY BUYy YPABHEHUSA:
? 522, + 2xy —82u + y2 aZL:
ox 0x0y oy

6) 3ug, —Suy, —2uj, +3u; +u), =0.

= 0.

HpI/IMeprlﬁ NnepeICHb BOIIPOCOB, BLIHOCUMBIX HA IK3aMEH

1. Tlonstue nuddepeHMaIbHOIO ypaBHEHHUS C YacCTHBIMU Npou3BOoAHbIMHU. [locTaHOBKA
3aj1a4 MareMaTudyeckoil pu3uku. TUIbl KpaeBbIX YCIOBUH.

2. KoppekTHOCTh TOCTAaHOBKHM 3a/1a4 MaTeMaTtuueckon gusuku. [Ipumep Anamapa.

BreiBoj ypaBHeHMs kosieOaHusi cTpyHbl. [IpuMepsl Ipyrux ypaBHEHHUH MaTeMaTH4ecKOu

bu3uKu.

4. BpIBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

BeIBO ypaBHEHUI THIPOIUHAMUKHY U AKYCTUKH.

6. Knaccudukauuss nuHelHbIX auddepeHInaIbHbIX YpaBHEHUH BTOPOro IMOpSAJIKa B
YaCTHBIX [TPOU3BOIHBIX (00U ciyydail).

7. Knaccudukauus nuHeiHbIX nuddepeHnaibHbIX ypaBHEHUH BTOPOTO MOPsAKAa C ABYMS
HE3aBUCHMBIMH  IIEPEMEHHBIMU.  XapaKTEPUCTUYECKas  IOBEPXHOCTb.  [IpumMepsnl
XapaKTEPUCTHK.

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

9. Pemenue 3amaun Komm 118 OJHOMEPHOrO BOJIHOBOrO YypaBHEHUsA. Dopmyna
JI”’ Anmambepa

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

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

(98]

9]
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12.

13.
14.

15.

16.

17.
18.

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

32.

Pemrenne 3amaun Komm 11 JBYXMEPHOIO M TPEXMEPHOIO BOJIHOBBIX YPaBHEHMIA.
®opmyna [Iyaccona. @U3NYECKHil CMBICI PEIICHUS.

Pemenue 3agaun Koiu /11 HE0JTHOPOAHOTO BOJIHOBOTO YPAaBHEHHS.

EavHCTBEHHOCTh M YCTOMUYMBOCTH pelieHus 3aaadu Ko a1 BOJHOBOTO ypaBHEHHS
(TpexMepHBbIi ciay4aii).

Meton ®yppe pemieHHs CMENIaHHBIX 3ajad Jjs BOJHOBOIO YypaBHEHMs (is
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'pDaHUYHBIX YCJIOBHi). EAMHCTBEHHOCTH
pelIeHuUs.

[Ipumeps! penieHus CMElIaHHBIX 33/a4 (3aJadya o KoJeOaHUSX OTPaHMYEHHON CTPYHBI,
3a/1a4ya 0 KoJIeOaHUSIX KPYyIrJioi MeMOpaHbl

Oynkiuu beccens. CoictBa Gpynkumii beccenst.

CMemianHble 3a7aud  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. llpuHUMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a]a4 /Uil YPaBHEHHUS TEIIONPOBOJHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3aJa4d JJii YpaBHEHHS
TETUTIONPOBOTHOCTH (OJHOPOAHOTO U HEOTHOPOIHOTO).

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

OcHOBHbIE THUNBI KpaeBBIX 3a1ad JUlsl YpaBHEHUH 3JuidnTh4Yeckoro tuma. llpuHiun
MakcUMyMa JjIsl TapMOHHUYecKuX QyHkuuid. @opmyisl ['puHa.

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

[Ipumenenne merona ¢GyHKUMM ['pyHa K pemIeHUIO KpaeBbIX 3a1ay Uil ypaBHEHUUH
AITMITUYECKOTO TUNa (pelieHrne BHyTpeHHe! 3ai1auu Jupuxie 1is mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHNYeCcKUX QYHKUUN (PYHKINH, TAPMOHUYECKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUN).
OObeMHBII 1 TOBEPXHOCTHBIE MOTEHIMAIIBI U X CBOMCTBA.

Pemrenne 3agau Jupuxne n Helimana ¢ nOMOIIBIO NOTEHIIMAIIOB.

[Ipumenenne Meroga @Pyppe K PpEIIEHHUIO KpaeBbIX 3a4ad I YPaBHEHM
AITMNTUYECKOTO THMA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ans ypaBHenus Jlamnaca
B Kpyre)

WurerpanbHoe npeoOpazoBanue dypbe (onpeaeneHue, CBOWCTBA, MPUMEpP MPUMEHEHUs
npeobpazoBanusi Pypre K perieHuo 3a1a4 MaTeMaTHIeCKON (PU3HUKH).

WuTerpanbubie mpeoOpa3oBaHusi Ha NOJaynpsmMoil (mpeobpa3zoBanue Jlamnaca, sin, cos-
npeoOpazoBanus Pypre, npeodpazoBaHue XaHKeNs).

Bapuamms ¢ynknumonana. OxcrpemyMm (yHkmuoHana. Bapuanmonnele 3agaud B
MaTeMaTH4eCKOU (PU3HKE.

HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

Haiitu ¢ynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAaJbIX TMOMEPEYHbIX KOJeOaHUi

omgHoponnoit ctpynbl (0,/), 3akperuieHHOW Ha KOHIaxX. HadaibHbIe CMEIIEHUS

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

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

Crpyna c¢ 3akperieHHbIMA KoHmamu (0,7) KomneOiercs Mo JCHCTBUEM CHIIBI,
pacnpeieieHHON ¢ MIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIIU B
HaYyaJIbHbIII MOMEHT OTKJIOHEHHUS TOYEK CTPYHbl PaBHBI HYJIIO, a HadaJlbHble CKOPOCTU
onuchiBaroTcsd QyHkuuen w(x)=x. (Cuily HaTsDKEHHMsT UM IUIOTHOCTb CTPYHBI CUUTAaTh
PaBHBIMH €IUHUILIE).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHONW [UIMHBI MpPUJIOKEHA CuUJIa,
pacnpesiefieHHas ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ momeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEp>KHS
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paBHBI HYIIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHSI ECTKO 3aKpeIUleH, MpaBblii — cBoOojeH. Ilnmomane momepeyHoro ceueHus
CUMTaTh PaBHOM 1.

4. Crepxenb (0,/) coBepmaer Majble TPOJOJbHBIE KOJEOAHUS TOA  JIEHCTBHEM
TapMOHHYECKOW CHJIBI, PACTIPEIEICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxkus (k=4, p=1) u(x,{), npenmnonaras Ha4adbHbIE YCIOBUS HYIEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEPXKHSI ONUCHIBAIOTCS (QyHKUMEH f(x,f)=f, NpaBblil KOHEI CTEp>KHS
cBoOoieH. [Inomaae monepeyHoro ceueHus CuuTaTh paBHoit 1.

5. Haiitu ¢pyHKuMIO, TapMOHUYECKYIO B Kpyre, paaunyca 4, IpUHUMAIOIIYIO HA €ro I'paHuLe
3Ha4eHus u(x,y)=x".

OneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIUI] C OTPAHHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBS BEIOUPAIOTCS C YI€TOM WX WHAWBHIYATBHBIX TICHXO(PH3HUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIMIIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCA JOMIOJHUTEIBHOE BpeMsI JIJIsl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIETYPHl OIEHUBAHUS PE3yJIbTaTOB OOYUEHUS WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3J0POBBSI TIPEIYCMATPHUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAMBHUIYAIbHBIMH OCOOCHHOCTSIMHU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIIUXCS C OTPAaHMYCHHBIMHI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIECHUBAHHUA pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJIbTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPeJOCTaBIeHne HH(POpMAIUH B
(dbopmax, aTanTHPOBAHHBIX K OTPAaHHYEHISIM UX 3/I0POBbSI ¥ BOCTIPHATHS HHPOPMALIUH:

JUiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOU opMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapaTra:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOJXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
0o0yJaronuxcs.

MeToanueckue PE€KOMEHIAUHA K CaY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM Ipouecca (GOPMUPOBAHUSI KOMIETEHLIUU
CTYAEHTA NPU U3YYEHUU AUCLUUIUIMHBI UM €€ YaCTU U UMEET LIeJIbIO MPOBEPKY M OLIEHKY 3HAaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUM, yMEHUN U HaBBIKOB NP pPEIICHUU
MPAKTUYECKUX 3ajady. DK3aMEHbl NMPOBOJATCA IO PACHHCAHMIO, B CPOKH, MPEAYCMOTPEHHBIE
KaJeHJapHbIM IpaduKoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJUTCS JIO CBEJICHMS
CTY[ICHTOB HE MEHEE 4YeM 3a [B€ HEJENU [0 Haudaja 3K3aMEHALMOHHOM CeCCHHM. DK3aMEHBI
MPUHUMAIOTCS IPETOAAaBaTENsIMU, BEAYIIMMU JIEKIIMOHHbIE 3aHATUSA. B OTIeNbHBIX clyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMNN y OJHOrO JEKTOpa WIM Hpu OOJIBIIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayrouero kKagenpoid JOIyCKaeTcsl IPUBJIEUEHHE B IIOMOLIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOIUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIAX.

DK3aMeHbl TPOBOAATCS B YCTHOW ¢opme. DK3aMeH MPOBOJUTCS TOJIBKO TpHU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHMKKH UM NPH YCIOBHUH BBIIOJHEHUS BCEX KOHTPOJIbHBIX
MEpOTPUATHH, MPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM U paboudell mporpamMmou Mo Hu3ydaemou
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mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEIOCTaBIIseTCS MpaBO BbIOpaThb OAMH U3 OHIIETOB.
Bpewms noarotoBku k otBeTy coctapisger 60 MunyT. Ilo ncTedeHHH yCTaHOBJIIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh HA BOIMPOCHI SK3aMEHALIMOHHOTO OuiieTa W MPEAOCTaBUTh peEIlieHue
3ajad. Pe3ynbTarThl SK3aMeHa OLIEHUBAIOTCS 110 4YEThIpEXOaabHOM cHCTEME («OTIMYHO»,
«XOPOUIO», «yI0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCS B 9K3aMEHAI[IOHHYIO
BEIOMOCTb M 3a4ETHYIO KHHMKKY. B 3aU€THYI0 KHHKKY 3aHOCSTCS TOJBKO IOJIOKUTEIbHBIC
OLICHKH.

KpuTepuu BbICTABJICHHUA OLICHOK

OneHka «omaudHo»:

— CHUCTEMaTHU3UPOBAHHBIE, TIIYOOKHE U TIOJIHBIC 3HAHUS 10 BCEM pasjiejaM JIUCHIUIUIMHEI, a
TaKKe TI0 OCHOBHBIM BOTIPOCAM, BBIXOISIIUM 3a MPEAeIbl yaeOHOM MpOTrpaMMBbl;

— TOYHO€ WCIIOJb30BAHNE HAYYHOW TEPMHUHOJOTHH CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH TIPABUIIBHOE M3JI0KEHUE OTBETA HA BOTPOCHI;

— Oe3ympevyHoe BIAJCHUE WHCTPYMEHTapHeM Y4YeOHOW JUCHUIUIMHBI, YMEHHUE €ro
3¢ (HEKTUBHO UCTIOIB30BATH B IIOCTAHOBKE M PEIICHUH 33/1a4;

— YMEHHE OPUEHTUPOBATHCS B TEOPUSX, KOHIICTIIIUIX U HAMPABICHUSIX JUCIUTIIINHBL,

—TBOPYECKAsi CaMOCTOsTENbHAs paboTa HA MPAKTUYECKUX 3aHATHUSAX, aKTUBHOE y4acTHE B
TPYNIIOBBIX OOCYXICHUSAX, BHICOKUN YPOBEHD KYJIbTYPHI UCIIOJTHEHUS 3a/IJaHUN;

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

OreHka «xopoutoy:

— IOCTATOYHO TOJIHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS 10 TUCIUILIMHE;

— YMEHHME OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUSAX W HAIMPaBICHUAX
JTUCIUTIIIMHBI ¥ 1aBaTh UM OIICHKY;

— HMCTOJIb30BaHUE HAYYHOU TEPMHUHOJIOTUH, JIOTHYECKH MPABUIIbHOE M3JI0KEHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIeTIaTh 000CHOBAHHBIC BHIBO/IHI,

— BIIQJICHUE UHCTPYMEHTAPUEM T10 JUCITUIUIHHE;

— caMocCTosiTelbHass padoTa Ha TMPAKTUYECKUX 3aAHIATHSAX, CPEIHUN YPOBEHBb KYIBTYpHI
HCIIOJTHCHUS 3aJaHHI;

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

O11eHKa «Y0081em8opUmebHOY:

— IOCTAaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHHH 110 JUCHHUILIHHE;

— YCBOEHHE OCHOBHOM JIUTEPATYypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMoii;

— YMEHHUE OpPHEHTHUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIENMUMSIX M HANpaBJICHHUSIX IO
JUCLMIUIMHE U 1aBaTh UM OLICHKY;

— MCIIOJIb30BaHUE HAYYHOW TEPMHUHOJOTHM, CTHWJIMCTUYECKOE M JIOTUYECKOE H3JI0KEHUE
OTBETA Ha BOIIPOCHI, YMEHHUE JIEIaTh BBIBOJIBI O€3 CYIIIECTBEHHBIX OIMOOK;

— BIJIQJICHUE HWHCTPYMECHTApUEM YYEOHOW MMCHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
PELICHUH TUITOBBIX 33]1a4;

— YMEHUE MOJi pyKOBOJICTBOM IPENOAABATEIISI PEIIATh CTaHIaPTHBIC 3a1a4H;

— paboTa 1moJ; pyKOBOJACTBOM IPENOAaBaTENsI HAa MPAKTHYECKUX 3aHITHUSAX, JOIMYCTUMBIN
YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHU;
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— JIOCTaTOYHbII MUHUMAaJbHBII YpOBEHb CHOPMUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENTLHOY:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETA;

— 3HAaHHUE OTHENbHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4Ye€OHOH MpOrpaMMoi o
JUCLUIIIINHE;

— HEyMEHME MCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIX OIINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPbI NCIIOJHEHUS 33IaHUN;

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

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSIMU
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAMBHIYyATBHBIX TICHXO(PH3HUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOYKHOCTSIMH
3/10pPOBbSI IPEIOCTABIISIETCA JOMIOJHUTEIBHOE BPEMS JIJIsl IOJITOTOBKU OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIEYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI TIPEIYCMATPUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAMBHIYATBHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIIUXCs C OTPAaHMYSHHBIMHI BO3MOYKHOCTSIMU 3JI0POBBSI
U WHBAIMIOB TMpOIeIypa OIEHUBAHHUA pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oleHMBaHUS PE3YJIbTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHWUYCHHBIMH
BO3MO>KHOCTSIMH 3/I0POBBSI 110 JIUCIHUILIMHE MPEIyCMaTpUBaeT MpeoCTaBIeHne HHpopMaum B
(dopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM X 3/I0POBbSI U BOCIIPHATHS HHPOPMALIUH:

JUiist T ¢ HapyIIEeHUSIMH 3pEHUS:

— B IIeYaTHOM GopMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amnmapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOJKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

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

5.1 OcHoBHas JiuTEpaTypa:

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

2.Kapuesckuit M.M. Jlexkuuu no ypaBHeHusM matemaruyeckoil ¢pusuxu. CII6.: Jlans, 2016.
164 c. [DOnexTponnslit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/72982.

3. KynpsimoB C.H. OcHoBHble MeTOJIbl pelleHHs] MPAKTUUECKUX 33/1ad B Kypce «YpaBHEHHS
maremaruueckoit puzukn» / C.H. Kynpsimos, T.H. Paguenko. PoctoB w//1: Uzn-8o FOOY, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.
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4.0Omneitnuk O.A. Jleknuu 00 ypaBHEHHSX C YaCTHBIMH MPOU3BOIHBIMU. M.: M31-BO
"Jlabopatopust 3Hanui", 2015. 263 c. [DnexkrpoHHbli pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIIMHBI MHBAJIMJAAMU U JIMIaAMHU C OrPaHUYCHHBIMH BO3MOKXHOCTAMU
3J0POBbA UMCIOTCA U3AaHHA B DJICKTPOHHOM BH/IC B 3J'I€KTp0HH0-6I/I6J'H/IOTCLIHBIX CcucTemMax.
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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. [DmekrpoHHbI 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, /I.Il. Kypc maremarnueckoil ¢pusuku ¢ ucnosib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponnbii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Hepesuu U.B. Ilpaktukym o ypaBHeHusiM Mmaremarnueckoit ¢pusuku. CII0.: 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 IO ypaBHEHUAM MaTemaTuueckoi ¢usuku / A.A. Bamapun [u ap.]. M.:
Ousmammar, 2003. 288 c.  [DOnekrponHmli  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.
[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 /IJISI OCBOEHHUS TUCUMILIUHBI

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. MeToauveckue yKazaHus JJsl 00y4AIOUIUXCS 110 OCBOEHU IO JUCIHUNIMHBI

[Ipu wu3yueHum Kypca «YpaBHEHHs MaTeMaTHUeCcKOH  (QU3MKK»  HEOOXOAMMO
aKTUBU3UPOBATH OCTATOYHBIC 3HAHUS CTYJCHTOB 110 TAKUM MATEMaTUYECKUM JUCLHUILIMHAM, KaK
MaTeMaTH4eCKuil aHanu3 u nuddepeHiaibHbe ypaBHEeHHS.

[Ipu uTeHuu JNEKIMOHHOTO Kypca MPEJCTaBIIAETCS 11€IecO00pa3HbIM 00paTUTh BHUMAaHUE
Ha (U3MYECKUE MPUIIOKEHUS U3JIaraeMbIX MaTeMaTHYECKUX (aKkTOB U OTMETUTh TOT (PAKT, YTO
Kypc «YpaBHEHUS MaTeMaTU4yecKol (U3MKU» IO CYIIECTBY SBJISETCS MEPBBIM KypcoM IO
MaTeMaTH4E€CKOMY MOJEIMPOBAHNIO, YATAEMBIM CTyAeHTaM HarpasieHus 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,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSBIAEMblE K COBPEMEHHOMY CHEIHAIUCTY —
IMPUKIAAHOMY MATCMATHUKY, IMOSCHUTDH HGO6XO)II/IMOCTI> HCIIOJIB30BAHHA IMOJTYUCHHBIX 3HAaHUH
IIPY HU3YyYEHUU MOCIEAYIOIMNX CIIENUAIBHBIX KypcOoB. 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 o6uuii Bua TMHEHHOro AU pepeHnaibHOro ypaBHeH!s BTOPOTro HOpsaKa.

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

4. TlpuBeaure npuMepbl FPAHUYHBIX YCIOBUM JUIsl ypaBHEHHUS [IPOJIOJIbHBIX KOJI€OaHUM CTEPIKHSL.
5. BreiBeguTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIIOBUN JUIsl ypaBHEHHUS TEILIONPOBOJHOCTH.

7. Hanumure o01uii BUA CTallMOHAPHOTO YPAaBHEHHUS.

8. UTo nmoHUMaeTcs 1oJi KOPPEKTHOCTHIO IOCTAHOBKH 33Jja4d MaTeMaTU4eCKon (PU3UKHU?

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOMN 3a1a4M.

10. B yem 3akirodaercss HPUHLIMII CYIIEPIO3ULMH JIMHEHHBIX 3a7a4 MaTeMaTH4eCcKON GU3uKu?
11. Kakoe ypaBHeHHE Ha3bIBaeTCA YpaBHEHHEM THuNepOonmdeckoro (mapaboamvecKkoro,
AIUTUITUYECKOr0) TUMIa?

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

13.  Kakue  ¢usuyeckue  Mpolecchl  ONUCHIBAET  YpaBHEHHE  T'HMIEPOOJINYECKOrO
(mapaboau4ecKoro, AUIMITHYECKOTO0) THUIa?

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

15. K kakoMy TUITy OTHOCHUTCS YpaBHEHUE TEIIONPOBOAHOCTH?

16. K kakoMy TUITy OTHOCHUTCSI BOJTHOBOE YpaBHEHHE?

17. 3Banumwmre oOmMi  BUJ  XapaKTEPUCTHUUECKOIO  ypaBHEHHUS  JUIsl  JIMHEHHOro
I depeHInaIbHOr0 YpaBHEHHMsI B YaCTHBIX IPOU3BOJHBIX BTOPOTO THOpSAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

18. Kakue xapakTepUCTUKH UMEET OJHOMEPHOE BOJHOBOE ypaBHEHUE?

19. Kakue xapakTepuCTHKH UMEET IByMEpHOE ypaBHeHue Jlaraca?

20. Kakue xapakTepUCTHUKU UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

Pazpea 2.

1. Yto naspBaercsa 3amauedt Kommu? Jlns xakoro Tuma ypaBHEHMH cTaBuUTCs 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
OJIHOMEPHOTO BOJHOBOI'O YPaBHEHUS

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

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 Meroja NMpOAOJDKEHUS pelIeHUs 3a1ad JUlsl BOJHOBOTO YPaBHEHHs Ha
MOJIypsMOi ?

8. Chopmynupyiite 3ajauy O paclpoCTpaHEHUH KpPaeBOIO PeKuMa, JUIs ciydasi, Korja 3aiaH
pexXUM KoJIeOaHUi KOHIIA TIOJIyOTPAaHUYCHHOTO CTEPKHS.

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

10. JlaiiTe ¢pu3HUEeCKyr0 MHTEPIPETAIIUIO PEIICHUS 3314l O MaJIbIX MOMEPEYHBIX KOJICOaHUSIX
CTPYHBI C 3aKpETJICHHBIMU KOHIIAMH.

Pa3pea 3.

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

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

3. UYro Ha3bIBaeTcs Bapuauuend aprymeHTta (QyHkuuoHana? Yro 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 onpezaeneHne MOTHOTHI CUCTEMBI (DYHKITUIA.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (yHKITMOHATA?

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

Cemectp 6
Paznea 1.

1. Chopmynupyiite 3amgauy Komm i1 0o JTHOMEPHOTO yPaBHEHHS TEIUIOMIPOBOIHOCTH.

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

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

4. [aiite ¢usmueckyro uHTepnpertauuto QyHkuuu [puna 3agaun Komm s ypaBHeHus
TEIJIONPOBOTHOCTH.

5. 3anumuTe GyHIAMEHTAIbHOE PELIEHHE OJJHOMEPHOTO YPaBHEHUSI TETJIONPOBOIHOCTH.

6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPOWTE (PYHKLHIO BIUSHUS MIHOBEHHOTO TOYEYHOIO
MCTOYHHUKA JJISl MOJyOIPaHUYEHHOI'O CTEPIKHS C TEIJIOM30JUPOBAHHON OOKOBON MOBEPXHOCTHIO
1pu rpaHnuHbIX yeaoBusx [ u I pona.

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

8. 3anumuTe pyHAaMEeHTaIbHOE PEIIEHNE OJJTHOMEPHOTO YPaBHEHHUS TEIJIONPOBOHOCTH.

9. loctpoiite pynkuuio ['puHa ypaBHEHHs TEIIONPOBOIHOCTH B IPOCTPAHCTBE.

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

Pazpea 2.

1. Chopmynupyiite 3agauy typma—JlnyBumis.
2. Yro HazpiBaeTcst coocTBeHHOM QyHkuuei 3anaun typma—JlnyBumisa?

29



3. Uto Ttakoe coocTBeHHOE 3HaueHue 3ana4yn [typma—JlnyBuns?

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

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

6. IlpuBenure cxemy mnpumeHeHuss meroja Pypbe Ui BOJIHOBOIO YpPaBHEHUS B cCllydyae
HEOJHOPOJHBIX TPAHUYHBIX YCIOBHM.

7. JlaWite pu3nyeckyro MHTEPIPETAIMIO PEUICHUs 3a/Ja4d O MaJbIX IMOIMEPEYHBIX KOJICOAHMIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

8. [laiiTe onpenenenre rapMOHUIECKON (QYHKIIMYA B KOHEYHOU U OECKOHEUHOM 001acTsIX.

9. [IpuBenurte nmpuMepsl PyHKIUN, TAPMOHUYECKUX B KOHEUHOW U OECKOHEYHOU 00acTsIX.

10. Ilepeunciure cBOMCTBa rApMOHUYECKUX (PYHKIUH.

11. K xakomy tuny otHocutcst ypaBuenue Jlamnaca (ITyaccona)?

12. ChopmynupyiiTe NpUHLIMI MaKCUMYyMa /151 TAPMOHMYECKUX PYHKIIUM.

13. Chopmynupyiite BHyTpeHHIOI 3aaady Jupuxie mis ypaBHeHus [lyaccona B pou3BOIBHOM
TpeXMEpHOU 00JIaCTH.

14. IlpuBenute Buj ypaBHeHus Jlamiaca B chepuyeckux U HIUIMHAPUIECKUX KOOpIUHATAX.

15. ChopmynupyiiTe BHyTpeHHIOO 3aaauy Helimana st ypaBHeHus Jlariaca B mpou3BOJIBHOM
TpeXMEpHOU 00JIaCTH.

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

17. laiite onpeneneHne 00bEeMHOI0 NOTEHLIMANA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOrO U IBOMHOTO CIIOSL.

19. Ilepeuncinure cBoiicTBa 0ObEMHOTO MOTEHIMAIIA.

20. Kakumu cBoiicTBamMu 00J1aaI0T TOTEHITMAIBI TPOCTOTO U JJBOMHOTO CJIOs?

Pa3pea 3.

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

2. IlpuBeaure popmyiibl psMoro u ooOpatHoro npeodpaszoBanus Jlamnaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA mpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN OIIpeiesIieHo MpeoOpa3oBaHne KOMIUIEKCHOE mpeoOpazoBanue Oyphe.
5. [IpuBenure popmyisl mpsiMoro u ooparHoro npeodpazoBanus Oypbe (IKCIOHEHIIUATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanus Dypee.

7. llpuBenute Gopmyisl mMpsIMOTO U OOPATHOTO Sin-, cos npeodpazoBanus Dypoe.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIN-, cOs IIpeodpazoBanus Oyphe.

9. [IpuBeaute hopmyiibl psMOro u oOpatHoro npeoOpazoBaHus beccens.

10. ITpuBenuTe popMysbl IPIMOro U 0OpaTHOTO Mpeodpa3oBanust MennuHa.

HpI/IMepbl 3aa4 JJId CaMOCTOATEC/IbHOIO PEIICHUSA

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 MHTErpanbHBIM 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 ¢pyHK1IMIO rapMOHUYECKYIO BHYTPH Kpyra ¢ LIEHTPOM B Hayajie KOOpJAMHAT paauyca

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

7. Ilonb3ysick MHTErpajibHbIMU IMpeoOpa3oBaHusIMU 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,

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

WuuBuayanbHble KOHCYJAbTAllMM 1O HpPEIMETy SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJIMBUIyaTU3alMU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM M 00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMH 370POBBS.
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8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IIPH OCYIIECTBJICHUU
06p330BaTeJ1bHOF0 npomecca mo IMCUMIIJIMHE

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTIHH

— IlpoBepka WHAMBHIYanbHBIX 33aJaHUA MW  KOHCYJIBTUPOBAaHUE IOCPEICTBOM
AIEKTPOHHOM MOYTHI.

— Hcnonp30BaHuE JJEKTPOHHBIX MPE3EHTAUUU IpU IMPOBEICHUU JIEKIMOHHBIX U
a00paTOPHBIX 3aHATHIA.

— MHcnonp3oBanre MaTeMaTHYECKHX MAKETOB IIpyU BBIIIOJHCHUN HWHAWBUAYAJIbHBIX
3aJaHuM.

8.2 IlepeyeHb HE0OX0AMMOI0 NPOrPaAMMHOI0 OOecTieYeHu sl

OnepanunonHas cucrema MS Windows.

WuTerpupoBannoe opucHoe npunoxenue MS Office.

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

4. Maremaruueckuit naker Matlab.

N —

8.3 IlepeyeHb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubmuoreuynas cuctema "lOpaitt" (http://www.biblio-online.ru).

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

3. DnekrpoHHas OubnuoTeuHas cuctema uzaarenscrsa "Jlanp" (http://e.lanbook.com).

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

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

MatepualibHO-TEXHUUECKOE 00eCieYeHHe IMCUUILTUHBL U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHass  ayauTopus,  OCHAlI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoekTop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM HPOrpaMMHBIM O0O€CIIEUeHHEM, a TaKxKe
Heo0xoaAuMOoN MeOenbIo (J0CcKa, CTOJIbL, CTYIIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus JUIsl  CEMMHApCKUX 3aHATUN, YKOMILJIEKTOBaHHas
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  UI1  CEMHHAPCKUX  3aHATUM, TPYNIIOBBIX U
(MHAMBUAYaAJbHBIE) | MHIAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMITJIEKTOBaHHbIE
KOHCYJIbTAllUU Heo0XxoAuMOoN MeOenbIo (J0CcKa, CTOJIbL, CTYIIbS).
(aymuropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApPCKUX 3aHATHN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEKYTOUHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXO0IUMOM
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

MarepuanbHO-TeXHUUECKOE 00ecTIedYeHNE U CIIUTUTHHBI U
OCHAIIEHHOCTh

BBIX010M B uHTepHET (106, 106a, A301)

5. CamocrogrenpHas
paboTta

Kabuner s camocrosiTenbHOM ~ pabOThl,  OCHAILEHHBIN
KOMIBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO TIOKIIOUCHHS K CETH
«HTEpHETY, MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00ECIIeUeHHBII
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHHBEpPCUTETa, HE0OXOIuMOW MeOenbto (J0CKa, CTOJIBI,
CTYJIbS).

(Ayauropus 102a, yntanbHbIN 3a1).

KowmmbroTepnas moanepkka ydebnoro mporecca mo HampasieHuto 01.03.02 [Mpuxnamgnas
MaTeMaTuka U uHpopmaTuka obecrieynBaeTcsi IPAaKTUYECKH 10 BceM AucuuIuMHaM. DakynbTeT
KOMIIBIOTEPHBIX TEXHOJIOIMH M MPUKIATHON MaTeMaTHKH, OCHALIEH KOMIBbIOTEPHBIMU KJlaccaMH,
YCTaHOBJIEHA JIOKAJbHAs CETh, BCE KOMIIBIOTEpPHI (paKyiIbTeTa MOAKIIOUEHbI K ceTh VHTepHerT.
Crynentam JoctynHbl coBpeMmeHHble [I9BM, coBpemMeHHOE JHIEH3MOHHOE MPOrpaMMHOE

olecrieueHue.

CTYIIGHTBI " IMpCroaaBaTciii By3a UMCIOT TTIOCTOSTHHBIN JOCTYII K DJICKTPOHHOMY KaTaJlory
y4eOHOM 1 METOAUUYECKON JTUTEpATypeE.
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