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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI
1.1 Ileab oCBOEHHA TUCHUILIHHBI

Lenmn w3ydeHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM BBICHIErO0 00pa3oBaHus H cooTHeceHbl ¢ obmmumu neasmu OOIT BO mo
HanpaBJIeHUI0 NoAroToBku «lIpukmagHas mMaTeMatuka U MHOOPMATHKa», B paMKax KOTOPOTO
IpenojaeTcs AUCUUILUINHA.

JlaHHas [UCLMIUIMHA CTAaBUT CBOECW WeJbI0 M3Y4YCHHE METONOB IIOCTPOCHMS
MaTeMaTHYeCKUX MoJellell Ha OCHOBE YpaBHEHUI MaTeMaTH4ecKoil (M3MKM, OBJaJeHHE
anmapaToM MaTeMaTHYeCKOW (PM3MKH M BBIPAOOTKY y OyIyIIMX CIEHATUCTOB TEOPETUYECKHX
3HaHUM W yMeHUH (QOpMyJIUpOBaTh 3aJaud MPHUKIATHOIO HCCIEeJOBaHUA B o01acTu
MaTeMaTHYeCKOW (M3MKM M OIICHWBATh CPEICTBA, HEOOXOIWUMBIE JUISI €ro IMpOBEICHHUS,
HoJy4eHue onblta 3()QPEeKTUBHOrO MNPUMEHEHHs MaTeMAaTH4YeCKMX METOJOB B HAy4yHOH
NesITeIbHOCTH, (POPMHUPOBAHUE MPO(PECCHOHATBHBIX HABBIKOB MCCIIEIOBATEIIS.

IIponiecc ocBOEHHMs JaHHOW JIMCLMILIMHBI HAalpaBleH HA IOJIY4EeHUS HEOOXOIMMOro
o0beMa TeOpeTHYEeCKHX 3HaHWii, oTBedaromux TpedoBanusMm ®I'OC BO u obecreunBaronmx
yCIIEIIHOE NPOBEJCHUE MarucTpoM npoecCHOHAIbHON AEATEIbHOCTH, BIIJICHUE METOI0JIOTHEH
(GopMyIUpOBaHUS U pElICHUs MPUKIAJHbIX 3a]1a4, a TaKK€ Ha BbIPAOOTKY YMEHUU MPUMEHSThH
Ha TpPaKTUKE METOAbl MPUKIAAHOM MaremMaTuku | HH(popMatuku. llenu AMCHUIUIMHBI
COOTBETCTBYIOT cleayronmm Gpopmupyembim kommereHmsam: OIK-1, OITK-2, TTK-1.

1.2 3apaun JUCHUINIMHBI

OCHOBHBIE 32249 H JUCIATUIMHEI:

— YCBOGHHE HJICH W METOJIOB MAaTeMaTH4YeCKOW (DM3MKH, HEOOXOIUMBIX IS PEIICHHUS
TEOPETUYECKUX U MPUKIAIHBIX 3a/1a4 MPUMEHEHUS UCIUILINHBL;

— (hopMUPOBAHNE HABBIKOB IMIOCTPOCHUS MAaTEMAaTUYECKUX MOJIEIIeH, BRIOOpa aJIeKBAaTHOTO
MaTEeMaTHYECKOI'0 arapara WX HCCIICIOBAaHMs, aHalu3a M IPAKTHYECKOH HMHTEPIpeTaIlun
MOJTyYEHHBIX MATEMATUYCCKUX PE3YJIbTATOB HCCIIEIOBAHUS PEATLHOM 3a/1a9H;

— (hopMHUPOBAHHE TBOPYECKOTO IMOAXOJa K MOJCIMPOBAHUIO Pa3IMYHBIX IIPOIECCOB;
MPUBUTHE TPAKTHYCCKUX HABBIKOB HCIIOIH30BAHUS METOJOB MAaTeMAaTHYCCKOW (H3HWKHU IPHU
pelleHnH TPHUKJIAJHBIX 3a/ay, aHalu3€ M MOJCIUPOBAHHM peaJbHBIX MPOIECCOB (PUUKH,
TEXHHKH, SKOJIOTHH U JP.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

HucuunnuHa «JlomonHUTeNbHBIE TJIaBBl ypaBHEHUH MaTeMaTHYeCKOH  (UBHUKH»
OTHOCHUTCSI K oOs3atenpHOM uwact broka 1 "ducrumnuael (Momaynu)' ydeOHOro TuIaHa
MOJATOTOBKA Marucrpa, Oa3upyeTrcss Ha 3HAHHUSAX, IMOJYYEHHBIX [0 CTaHIApTy BBICIIETO
o0Opa3oBaHMs, U SBISETCS HEOOXOAMMOHN [JIsi TEOPETUYECKOW MOJArOTOBKM MAarucTpoB IO
nporpamme «MaremMaTu4ecKkoe MOJEIUPOBAHUE B €CTECTBO3HAHUM U TEXHOJIOTHUSIIX).

Mecto Kkypca B mNpodeccCHOHANIbHONW TMOJArOTOBKE Marucrpa OIpPENeiseTcsl POJbio
METOJIOB ~ MaTeMaTHueckod (Qu3uku B  (HOPMHUPOBAHUU  BBHICOKOKBATU(DHUIIMPOBAHHOTO
CrienMagucTa B JIO00M 00sacTH 3HAHWM, UCHOJIB3YIONIEH MaremaTudeckue Mmozenu. JlanHas
JTUCITUIIIMHA SBIISIETCS BaXKHBIM 3BEHOM B 00ECMEYEHMM MarucTpa 3HaHUSMH, MO3BOJISIFOIIMMU
MPUKIAHUKY YCIEUIHO BECTH MNPO(PECCHOHANbHYIO NeATENbHOCTh B chepe pa3zpaboTku
MaTeMaTHYECKUX MOJENiel pelraeMbIX 3ajad, a Takke OoO0ecreurBaTh MOJTHBIA IUKJ IMpoliecca
MonenupoBaHus. lMeercss Jormyeckas U COAEp)KaTEIbHO-METOAMYECKas B3aMMOCBSA3b C
apyrumu yactamu OOIT BO.

JlanHasi TUCHUIUIMHA TECHO CBsI3aHA C TaKUMU AUCHMIUIMHAMH, KaK «MaTeMaTHYeCKH
aHam3, «auddepeHInanbHbIe YPaBHEHU», KypPaBHEHUS MATEMAaTUYECKON (PU3UKI».

Matepuan Kypca MNpeAaHa3HAuY€H JUIsl UCHOJb30BAaHUS B CIEAYIOIUX JAUCHUIIMHAX:
«Cnencemunap», «CoBpeMEeHHbIE METOJbI O0paOOTKM CHUTHAJIOB», «Moaenu MeXaHUKU
nedopMupyeMoro TBEpAOro Tena», «MoaenrupoBaHUE HKOJIOTUYECKUX MPOLIECCOB U CHUCTEM.



Pesynbrathl u3ydyeHHs Kypca TakKe MOTryT ObIThb HCIOJIB30BaHbl TMPU MPOXOKIECHUU
MIPOU3BOJICTBEHHOW MPAKTHKHU U BBIITOJIHEHUH BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.
1.4 Ilepeyenb IUIAHMPYEMbIX PpPe3yJdbTATOB O0y4YeHHUSI 10 JAUCUHMILIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl
N3ydyenne paHHOW y4yeOHOM JAMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
oOydaromuxcs o01menpodeccnoHATbHBIX U TPOPECCHOHATBHBIX KOMITETEHITHI:
OIIK-1 Cnoocoben pemath akTyajbHble 3aJa4d (PYHJAAMEHTAJIbLHOW W NMPHUKJIATHON
MaTeMATHKHU
3HATDL HOIIK-1.2 (A/01.6 3n.1) Metoasl u mnpuembl (GopMaIM3alUM 3aad TPH PEIICHUH
AKTYaJIbHBIX 3aa4 (byHI[aMCHTaHLHOI‘/'I n HpI/IKJ'IaILHOI\/'I MaTEMaTUKN

YMmeth HOIIK-1.4 (D/01.6 VY.2) BripabaTsiBaTh BapuaHTBl pealn3aldyd TpeOOBaHUH IpH
pEIICHUN aKTyalbHbIX 331324 QyHIaMEHTAILHOW W IPUKJIIATHOW MaTeMAaTUKU
HOIIK-1.5 (D/01.6 ¥.3) IIpoBoanuTh OLEHKY 1 0OOCHOBaHHWE PEKOMEHAYEMBIX PELICHUMH
3a7a4 QyHAaMEHTAIBHOW M MPUKIIATHONW MaTeMaTUK!
HOIIK-1.6 (A/01.6 V.1) Hcnomp3oBaTh METOABI YW TpUEMbI (opMaau3aIiKi 3a1a4
byHAaMEHTaTBHON U NPUKIIAAHON MaTeMaTHKH

Baagerrs UOIIK-1.10 (D/01.6 Tn.4) Ouenka u corinacoBaHue CPOKOB BBIITOJHEHHUS TOCTABICHHBIX
3a71a49 GyHAAMEHTATIBHOMN W MPUKIIATHON MAaTEeMaTHKH

OIIK-2 Cnoco0eH cOBepLIEHCTBOBATHL M PeaJu30BbIBATH HOBble MaTeMaTHYecKHe
METOAbI pelICHUA MPUKIAAHBIX 32124
3Harb NOIIK-2.2 (D/29.7 3u.9) VYmpaBneHne KauecTBOM MpU pealu3allid  HOBBIX
MaTeMaTHYECKHX METO/IOB PELICHHUS MPUKIIaHBIX 33/1a4: KOHTPOJIbHBIE CIIHCKH, Bepudu-
Kalusi, Banuaanus (IpueMo-cIaTOYHbIC UCTIBITAHUS)
HOIIK-2.3 (A/01.6 3u.1) MeTogsl W TpHEMBl AaNTOPHUTMU3ANNN [TOCTABICHHBIX
NPUKJIAIHBIX 337149

YMmerhb NOIIK-2.8 (D/01.6 ¥.3) [IpoBoauTh OIIEHKY U O0OOCHOBaHHUE PEKOMEHIYEMbIX PEIICHUH,
COBEPIIICHCTBOBATE M PEAlM30BBIBATH HOBBIE MAaTeMaTHYECKHE METOIBI PEIICHHS
NPUKJIAIHBIX 33719

Baagerr, UOIIK-2.9 (D/29.7 Ta.l) OmnpeneneHue cTaHAapToB B 00JacTH KayecTBa, KOTOPHIM
HEOOXOIUMO CIIEIOBATh MPU BBIMOJHEHUU Pa0OT MO peau3alii HOBBIX MATEMATHYCCKUX
METOJIOB PEIICHUS MPUKIIAIHBIX 3a1a4

IIK-1 CnocobeH ¢opMyMpoBaTh U pellaThb AKTyaJbHble M 3HAYHMbIE 3aJa4H
(yHIaMEHTANILHOH M NPUKIATHON MaTeMATUKHU
3HaTh UIIK-1.1 (D/29.7 31.8) CoBpeMeHHbII 0T€YeCTBEHHBIH U 3apyOeKHBIN OIBIT B PELICHUH

aKTyaJIbHBIX W 3HAYMMBIX 33129 (PyHIaMEHTAIBHON M IIPUKJIATHON MaTeMaTHKH
NIIK-1.2 (A/01.6 3n.1) Metoas! u npuems! Gopmanuzanuy 3agad GyHIaMEHTAIBHONH U
NPHUKJIQJTHONH MaTeMaTHKH

Ymernh HIIK-1.3 (D/01.6 ¥.1) IIpoBoauTh aHanu3 UCMIOTHEHHS TPEOOBAHUH MIPH PEIICHUH 33]1a4
(byHAaMEeHTaIbHOMN U NPUKIIAAHON MaTeMaTHKH
UIIK-1.4 (A/01.6 ¥Y.1) Hcnonp30BaTh METOIBI U MPUEMBI (OPMATIH3ALNN AKTyaJbHBIX U
3HaYMMBIX 337124 (PyHIaMEHTaJIbHON U NPUKIATHON MaTeMaTHKH

Baanerr UIIK-1.11 (D/04.7 Tn.5) OrtBeTbl Ha BONPOCH H MPEIOKEHHS YYaCTHHKOB
AHAJIMTUYECKON TPYIIBI MPOEKTA IIPH PEUICHUH 3a1a4 (pyHIaMEeHTaIbHON W MPUKJIaIHOM
MaTeMaTHKU



PCSYJ'II)TaTBI O6y‘IeHI/I${ M0 AUCHUILIMHE OJOCTUTAIOTCA B pPaMKaxX OCYIICCTBIICHHSA BCEX

BHUJOB KOHTAKTHOH H

CaMOCTOSITENIbHOU ~ paboThI

YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

oOydaromuxcsi B COOTBETCTBHH C

Kon
DopMyIHpOBKa KOMIIETCHINH
KOMITCTEHIINT
OIIK-1 | Crioco0eH pemraTth akTyalbHbIe 331a9n (YHIAMEHTAIFHON U MPHKIATHON MaTeMaTHKH

HOIIK-1.2 (A/01.6 31.1) Metosr
U TpHeMbl (opMaTH3alMK 3a1ad
IpU pEIIeHUH AaKTyaJlbHBIX 3a7ay
(yHIaMEHTATBbHOM W TNPHKIIATHOM
MaTeMaTHKHI
HOIIK-1.4
BripabaTeiBath
peamm3anuu  TpeOOBaHWMN  TpH
pEelleHNH  aKTyalbHBIX  3aj1ad
(hyHIaMEHTAIEHOW W TIPUKIATHON
MaTEMaTHKH

HOIIK-1.5 (D/01.6 Vv.3)
[IpoBoauTH OIEHKY 1 00OCHOBaHME
PEKOMEHAYyEeMbIX pelIeHUH 3a1au
(yHAaMEHTaTBbHOM W NPHKJIAIHOM
MaTeMaTHKH

(D/01.6 V.2)

BapUaHTbL

HOIIK-1.6 (A/01.6 V.1
Vcrnonb30BaTh METOABI M IPUEMBI
(hopmanmzarun 3a1a4

(hyHIaMEHTAIEHOW W TIPUKIATHON
MaTeMaTHKH

HOIIK-1.10 (D/01.6 Ta.4) Ouenka
u COTJIaCOBAHUE CPOKOB
BBINOJIHEHNS MOCTAaBJICHHBIX 3a7ad
(yHAaMEHTATBLHOM W NPHKJIATIHOM
MaTEeMaTHKH

3naer — OCHOBHBIE NOHATHS U MOJEIN U METOIbl MaTEMaTH4ECKOM
¢usnKwy;
— Maremaruyeckue (OPMYTHUPOBKH OCHOBHBIX IIOHATHH ¢
YTBEPXKIECHUH
— crnemu(uUKy 3amad peHIaeMbIX C TIOMOILIBIO yPaBHEHMI
MaTeMaTHIECKOW (PU3UKH

YmMmeer — TEpeBECTH 3a7ady Ha A3bIK TuddepeHnransHbIX ypaBHEHUN
C YaCTHBIMH IPOU3BOJHBIMH.
—  BBIOMpATh M QaHAITM3UPOBATH METOIbI PEIICHUS TOCTaBJICHHON
3aJa4ll U CPEJCTBAa MPOrpaMMHOr0 oOecrieueHusi (B TOM YHCIIE
CHENMATU3UPOBAHHOI0) IS UX Pealn3aliuy;
— (¢dopMynupoBaTh U  COJEPKATEIBHO HWHTEPIPETHPOBATH
pe3yabTaThl PELICHHUS 3304

Biageer | — OCHOBHOH TEPMMHOJOTHEH U MOHSATHHHBIM alapaToM;

OCHOBHBIMHM  aHAJJUTHYCCKHUMH W  YHUCIICHHBIMH
peuIeHuA ypaBHeHI/Iﬁ B YaCTHBIX IPOU3BOJAHBIX;
—  HaBbIKaMHM A0Ka3aTCJIbCTBAa OCHOBHBIX yTBep)KI[eHPIfI

METOJaMH

OIK-2 CriocobeH COBEpIIEHCTBOBAaTh M PEaTM30BBIBATH HOBBIE MaTeMaTH4YeCKHE METOJbl peIleHUs

MIPUKJIAIHBIX 3a/1a4
HOIIK-2.2 (D/29.7 31.9) | 3naer — MaTeMaTHYeCKHe MOJICIH OCHOBHBIX IPHIIOKCHHA TEOPUHU
VYnopaBineHne — KauecTBOM  IIpH i depeHInaNbHBIX YpaBHEHUH
pcaj3anuu HOBBIX —  OCHOBHBIC METOJIBI PEUICHHUS 33724 MaTeMaTHIeCKOi pr3uku
MaTEMaTHICCKHX METONOB — OCHOBHBIE IPUKJIAJAHBIE MAKEThl, MCIOJb3yeMble JIf
peniCHusd  NPUKIaIHBIX — 3a/1ad. pelIeHys] ypaBHEHUHN B YaCTHBIX IPOU3BOAHBIX.
KOHTPOJIbHBIE  CHHCKH, Bepupu-
Kaius,  Banmumanus  (Ipuemo-
CIATOYHBIC HCTIBITAHHS) YmMmeer — HaxOAWTb pemeHus: oOmmue I OCHOBHBIX  THUIIOB
NOIIK-2.3 (A/01.6 3u.1) Mertoas muddepeHINaNbHBIX ypaBHEHUH C YacTHBIMH IIPOM3BOJHBIMHU
u IIPUEMBbI AJITOPUTMU3ALUN BTOPOI0 IOPAIKA,
IMOCTABJICHHBIX IIPUKIAJHBIX 3a1a4 —  HCIIOJIB30BaTh DJJICKTPOHHBIC TEMATUYECKHUE PECYPChI JId
NOIIK-2.8 (D/01.6 V.3) yrayOaeHus 3HAaHUH 110 U3y4aeMOU JUCIIUILTHHE
[TpoBoanTh OLIEHKY M 000CHOBaHHE
PEKOMEHAYEMBIX peIleHHi,

Biageer | — HaBbIkaMH peLICHUs 33]a4 U MHTEPIPETAIIMU PE3yJIbTAaTOB B
COBEpILEHCTBOBATH u .
TepMHUHAX MPUKIIATHONW 00TacTH;

peanu3oBLIBaTh HOBBIE

MAaTEeMaTH4CCKUEC METO/AbI PCIICHUA
MMPUKJIaJHBIX 3aJ1a4

HOIIK-2.9 (D/29.7 Tn.1)
OnpeneneHre  CTaHIApTOB B
o0racTH  KadecTBa,  KOTOPBIM
HEOOXOIUMO CIJIEIOBATH pu

BBINTOJIHEHUH PadOT 10 peann3annu
HOBBIX MAaTeMaTHUYECKUX METOAOB
pelleHys NPUKIaJHbIX 3a/1a4

—  Hay4YHO-METOANYECKUM
i depeHnaNbHBIX YpaBHEHNH;
—  HaBBIKAMU MTOCTPOEHUSI IPOCTEHIINX MOIETIeH IPOLIECCOB
—  METOJIlaMH MCCJIEIOBAHUsI MOJIeJIel IPOIIECCOB

arnmaparom TCOPUUN




MK-1 Cnocoben (?OpMyﬂHpOBaTb U pelIaTh aKTyaJIbHBIC ¥ 3HAYMMEIC 3a]1a4i (PyHIAMEHTAIbHON U
MPUKIIATHOW MaTEeMaTHKH

HIIK-1.1 (D/29.7 3u.8) | 3naer — MaTeMaTH4YeCKHUe MOJIEIM OCHOBHBIX MPWJIOXKEHUH TEeopHUH
CoBpeMEHHBIH OTEYCCTBEHHBIH U muddepeHnInansHBIX ypaBHEHUH
3apyOeKXHBI ONBIT B PEIIEHHH —  OCHOBHBIE METOJIBI PEUICHHUS 337a4 MaTeMaTHIeCKOi pr3uku
AKTyaJbHBIX M 3HAYUMBIX 3a7iad — OCHOBHBIE TPUKJIATHBIE TAKETHl, WCHOJB3yeMble IS
(yHIaMeHTATBHON M NPUKIATHOMN pelIeHns ypaBHEHHH B YaCTHBIX IIPOU3BOIHBIX.
MaTEeMaTHKHI
HIIK-1.2 (A/01.6 3H.1) MeToasl u
npueMbl  popManmsanEu  3azad | Y MeeT — HaxXxOAWTh pEUmIeHWs: OoOmme [UII OCHOBHBIX  THIIOB
(l)yHﬂaMeHTaHLHOﬁ u HpHKﬂaZ[HOfI ,HI/ICI)CI)CPGHHI/IE.HBHBIX ypaBHeHI/Iﬁ C YaCTHBIMHU TPOU3BOAHBIMH
MaTeMaTHKH BTOpPOTO IIOpAAKA,
UIiK-1.3 (D/01,6 y,1) IIpoBoauTh — HCIIOJIb30BaTh JJCKTPOHHBIC TEMATHYCCKHC PECYpPCHI I
aHallM3 MCIOJHEHUs TpeOoBaHUM yriyOaeHus 3HaHUM [0 U3y4yaeMoU JUCITUTIINHE
npu peleHun 3a1a4
(hyHIaMEHTAIEHOW W TIPUKIAaTHON

Baaneer | — HaBBIKaMU pEIICHUS 3a/1a4M U UHTEPIPETAIIUH PE3yIbTATOB B

MaTEeMaTHKH

WIIK-1.4 (A/01.6 v.1)
Hcnonp30BaTe METOIBI U IMPHEMBI
(dopmanmzanMy  aKTyadbHBIX |
3HAYHUMBIX 3a1a4
(yHAaMEHTATBLHOM W NPHKJIAIHOM
MaTeMaTUKU

UIIK-1.11 (D/04.7 Ta.5) Orsets
Ha BOIPOCBl U  IIPEJIOKECHUSA
Y4YaCTHUKOB AHAIIUTUYECKOMN
TPYNNbl TPOEKTa MpPH pPEIICHUH
3a1a4 (yHIaMEHTATLHON u
MPUKIAJHOW MaTEMaTHKH

TEpPMHUHAX TPUKIATHON 00ACTH;
—  Hay4YHO-METOJIUYCCKHUM
muddepeHIMaTbHbIX YPABHCHU,
—  HaBBIKAMU MMOCTPOCHUSI MPOCTEHIIINX MOJIeTIeH MPOIECCOB
—  METOJaMH HMCCJIEIOBAHUSI MOJIeTIel IPOIECCOB

anmaparom TCOpUN

Hpouecc OCBOCHHA AUCLHHUIIIIMHBI ((HOHOJ'IHI/ITCJ'IBHHG T'JIaBbl ypaBHeHI/II‘/‘I MaTeMaTHYEeCKOU

buzuKn»

HampaBJICH Ha TIONy4YeHUS HEOOXOJUMOro o00beMa TEOPETHICCKHUX

3HAHHIA,

oreuatonux TpedoBanusM O®PI'OC BO u obecneunBaromuX YCHEIIHOE BEIECHHUE MAarucTpoOM
HAy4YHO-UCCIIEIOBATEIILCKON JIEATEIbHOCTH, BIAJCHUE MeEToaoNorue (opmMyaupoBaHus U
peleHus MPUKIAAHBIX 3a7a4, a TAK)Ke Ha BHIPa0OTKY YMEHUH MPUMEHSITh Ha MPAKTUKE METO/IbI
MPUKIIATHON MaTEeMAaTHKU U UH(OOPMATHKHU.

2. CTpyKTYpa M cojiepKaHue TUCHHILTHHDI.
2.1 PacnpenesieHne TPYI0EMKOCTH JUCIHILTHHBI 110 BUAAM padoT
OO0r1ast TPYA0EeMKOCTb JUCIUIUTMHBI COCTABISET 2 3a4. e/1., (72 yaca), ux pacrnpeieneHue

10 BUJaM pa60T MMpEACTaBJICHO B Ta6J'II/II_Ie

Cemectp
Bun yuebHoi paboTbl Beero (gacsl)
4acoB

1
KonrakTHasi pa0boTa, B TOM YHCJIe 28,3 28,3
AyauTOpHbIE 3aHATHSA (BCEro):
3aHsTHsI JIEKIMOHHOIO THIA 14 14
3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHYECKHE
3aHATHSA) B B
JlaGopaTopHbIe 3aHATHS 14 14
HNnas koHTaKTHasA padora:
Kontpouss camocTositenbHoi padotsl (KPIT) — —
[Tpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM 4HcIe: 17 17
KypcoBas pabota — —




Cewmectp
Bun yuebnoit paboTbl Beero (gackl)
4acoB 1

ITpopaboTka yueOHOTO (TEOPETHIYECKOT0) MaTepraia 10 10
IToaroroBka K TEKyIIEMy KOHTPOJIIO 7 7
KoHTpoJib: 3K3amMeH
IToaroroBka K 3K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh 4ac. 72 72

B TOM YHCJIe KOHTAKTHAS 283 283

pabora

3a4. e 2 2

2.2 CTpyKTypa A¥CUHMIIIMHBI

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Pa3nens (TeMbl) TUCHUILUIMHEI, U3ydaemble B 1 cemecTpe

KommuectBo yacos

Ne HaumenoBanue pazaenon Aymutopuas | BreayuTopu
Bcero pabota ast pabota
JI JIP CP
1 HekoTopsie Mozieny, onuchiBaeMble YpaBHEHUSIMH 9 9 3 3
B YAaCTHBIX ITPOU3BOIHBIX
5 O0600611eHHbIE byHKIIH. CaepTtka u 8 2 2 5
npeobpazoBanue Dypre
3 [Ipoctpancta CoboneBa. O000IIEHHBIC PELICHUS 8 2 2 5
3agaud Jupuxie n Heiimana
4 Crnenmanpaple  (QyHKIME B MaTeMaTHYeCKOU 8 9 4 9
busuke
NHuterpanbuble ypaBHeHUS. MIcTOUHNKN
5 | BOBHUKHOBEHUS U MPUIIOKEHNUS HHTETPATbHbIX 10 2 2 6
YPAaBHEHUN.
6 | BapuanmoHHsle 3a7jauu B MaTeMaTHYECKON (QHU3UKE 8 2 2 2
7 | HenuHeiHble ypaBHEHUsI. METOIBI HCCIIEIOBAHUS 7 2 2 3
KonTtpons camocrostensHoit padots! (KPIT) — — — —
[Tpomexyrounas atrectanus (MKP) 0,3 — — —
ITonroroBka K TeKyIemy KOHTPOJIIO 26,7 — — —
OO0u1asi TPY10€eMKOCTb MO IMCHUILIHHE: 72 14 14 17

ITpumeuanue: JI — nexuuu, JIP — naboparopusie 3ansartus, CPC — camocrosrenbHas

paboTa cTyzeHTa.

2.3 Conep:xanue pa3iesoB (TeM) THCHUTITHHBI

2.3.1 3auqaTus JeKIMOHHOI0 THIIA

®opma
HanmenoBanue
Ne Copepxanue pazzaena TEKYLIETO
pasnena
KOHTPOJIA
Hexotopeie Hekortopele Monenu, ONUCHIBAEMbIE YPaBHEHUSIMHU B
MOJEIIH, YaCTHBIX  MPOU3BOJHBIX: YpaBHEHHE KojeOaHUIl.
1. onuceiBaeMble  |YpaBHenue muddy3un. CTanvoHapHOE YpaBHEHHE. P
YPaBHEHUSAMH B |YpAaBHEHUE MEPEHOCA. YPAaBHEHUS THIPOJWHAMUKHU.
YaCTHBIX YpaBHenus Makcsemna. YpasHenue Illpenunrepa.




dopma

HanmenoBanue
Ne asena Coneprxanue pazaena TEKYIIETO
P KOHTPOJISI
npou3BOAHBIX. |YpaBHenue Kneitna — 'opyona u ypaBHenue Jlupaka (2
q4.).
O6o00mennbie ¢yHkuuu. CBepTKa M Mpeodpa3oBaHUC
®ypoe: O606mennbie GyHkn. CBONCTBA OCHOBHBIX U
0000menHpix  ¢yHkumii. Hocurensr  0000meHHON
OO6oOuiennbie  |QyHKIUH. JuddepenumrpoBanue 0000WEHHOH|  Onpoc mo
9 ¢byukun. Ceeptka |pynkuuu. I[lonstue 00 0OOOLIEHHBIX PEIICHUSAX| pesynbTaTam
" | mnpeobpazoBanue |nuddepeHInaIbHBIX YpaBHEHUH. CBepTKH. [MHANBHYaTbHOTO
Ddypee. IIpeobpasoBanne Dyppe 0000IIEHHBIX  (HYHKIHI SallaHA
MeaJeHHOTO pocTa. llpumenenune mnpeoOpa3zoBaHus
@ypbe sl HaXOXKICHHUS (PYHIAMEHTAIbHBIX pPELICHHMA
(2 u.).
[IpoctpanctBa CobGoneBa. OOO0OIIEHHBIC PpEIICHUS
IIpoctpancTBa N
Coboera 3amau dupuxine u Hefimana. [IpoctpanctBa Cobonesa u
' MX cBOficTBa. POPMy/ia HHTEIPHPOBAHHS MO dacTsM.|  ONPOCIO
O060061eHHbBIC o pe3yabTataM
3. Cnen QyHKIIMM U €ro CBOMCTBA. ODKBHUBAJICHTHBIC
pemeHH;{ 3aza4d WHIUBUAYAJIBHOT'O
Tupuxie 1 HopMbl. MuTerpan [qupuxne. HepaBencrso Ilyankape — 3a]aHAA
HeII;IMaHa ®punpuxca. OOOONMICHHBIE W KJIACCUYCCKUE PEIICHHUS
' 3agau Jlupuxie u Heiimana (2.4.)
CrneunanbHble byHKIMN: DyHKINH beccens
(uunuuapuyeckue  GyHkuuM):  QyHkuus — beccens
nepBoro poja; pyHkuuu beccens Broporo poaa. 3anaya
Irypma—JlnyBris it ypaBHeHus — beccens,
CBOWCTBA COOCTBEHHBIX 3HAUECHUH U COOCTBCHHBIX
KLU, pa3jI0KeHUE KIU{ B psiibl IO (PYHKLIHSM
Crnenuanpuble (ymxuui, p (ymxn pAA ymxn Ompoc 1o
Bbeccens, cooTHomEeHUsT OPpTOroHaIbHOCTU. [I0IMHOMBI
byHKIMH B pe3ylbTaTaM
4. . |Jlexanmpa, PEKyppEHTHbBIE (hopMybl.
MaTeMaTH4eCKON MH/IUBH/yaJILHOTO
OpTOroHaNnbHOCTh IIOJITHOMOB Jlexannpa.
dusuke. 3azaHusi
[Ipucoenunennsle QyHKIMS. BbraucieHne HOPMBI IS
noauHoMoB Jlexxannapa. Pemenue ypaBHenust Jlamnaca
Ui 1apoBoM  o0JacTH  METOAOM  pa3jieseHus
nepeMeHHbIX. Cdepuueckue (QyHKIIUU, COOTHOIIECHUS
OpPTOrOHAJILHOCTH, PA3JIOKEHHE 10  CcepruuecKuM
byuknusam (2 41.).
NuTerpanbhbie YpaBHEHUS, KIaccu(UKaIus,
UHTerpanbHble  |CONMpSKEHHBIE ypaBHeHHs. Y paBHeHus Opearonsma I u pgnpocang
yJIbTaTaM
YpaBHEHHUS. I poma. Teopus @pearombma aisd KOHEYHOMEPHBIX HHTHBHTYATHHOTO
Ncrounnku OIIepaTOpPOB ¥ BBIPOXKICHHBIX siep. HHTerpaibHbIC 3a1aHus;
5. | BO3HHMKHOBEHHMS U |ypaBHEHHUS C sjApaMu oOmero Bujaa. YpaBHeHHs| Iloaroroska
npuwioxkenns  |Bombreppa 1 u Il ponma. Csenenue 3amaum Komm k| [MPE3CHTalAA
UHTETPAIbHBIX  |MHTETPAIbHOMY ypaBHeHHIO BomnbsTeppa. CBenenue rp(;if(gfm
YpaBHEHUH. KpaeBbIX 3a7ad K HWHTCTPAIbHBIM ypaBHEHUSM B saanis)
obmactu (2 4.).
Bapuanmonnple 3amauni B MaTeMaTU4YeCKOW (U3BHUKE:
Bapuamonnsie  |[uddepenuupyemoie (GyHKITMOHATIBI, Bapualusi|  Ompoc mo
6 3a7a4M B ¢dbyakumroHana, ¢opMmysna i BBIUMCICHUS BAapUAIlUM.| pesymbTaTaMm
' Matematnueckoil |HeoOxomumoe ycioBue HKCTpeMyMa (YHKIIMOHAJIA. | HHAMBUIYAIbHOTO
busuke. [Ipocreiinias  BapuanMoHHAs 3agada (3agada ¢ saliaHuA

3aKPCIJICHHBIMU KOHI_IaMI/I), BBIPDAXKCHUC [JI Bapyaluu,




dopma
HaunmeHnoBaHme P
Ne Coneprxanue pazaena TEKYIIETO

azzerna
P KOHTPOJISI

ypaBHEHHE Dilnepa

WuTerpupoBanue ypaBHEHHMs Oiliepa B HEKOTOPBIX
YacTHBIX ciydyasx. Bropas Bapuanus ¢yHKIHMOHANA,
JOCTaTOYHbIE  yCIOBHA  JSKcTpemMyma. Hekoropsie
0o000meHnss mpocTedie 3amaud: 3amada  C  3a-
KpPEIUICHHBIMH KOHIIaMH B Cllydyae N HEM3BECTHBIX
GbyHKIMH, BRIYKMCICHNHE Bapualuy GyHKIroHana (2 4.).

Henuneitnple ypaBHeHus. MeToapl  KCCIIEIOBAHUS
Henuneiinbie (BapMallMOHHBIE METO/BI, METOJ BO3MYILECHUM, MeTox| [loAroToka

7 YPaBHEHUS. Herotona — KanrtopoBuua). Pemenus tuna Geryieit Hp‘?:;;ﬂ““
Mertobl BOJIHBI.  YpaBHEHHUE KopTeBerav - e CDpra. IPYIIOROTO
UCCIICIOBaHUS  |ABTOMOJICTIbHBIC PEUICHNUS HEIMHEHHBIX YpaBHEHHH (2 3a71aHus
q.).

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
VYyeOHbIN TUTAaH HE MPEayCMaTPUBACT 3aHATUNW CEMHHAPCKOTO THUIMA TO JUCIUTUIIMHE
«/lomonHUTENBHBIC TJIaBBl YPAaBHEHUIH MaTeMaTHUYEeCKON (DUBUKI.

2.3.3 JlaGopaTopHble 3aHATHS

No No pa3nema dopma TeKyIIero
P HaunmenoBanue 1ab0paTopHBIX padboT P v
paboThl | MUCIUILTAHBI KOHTPOJIS
O0600I11IeHHbBIE KIIUH. CsepTKa 51
1 2 m (bynxn P Oryer o JIP
npeobpazoBanne Dypne
2 3 Pemenue 3amaun lupuxie Oryer o JIP
CrennanbHble KIIMA B MaTeMaTHYECKOU
3 4 0 (bynxu Oruer o JIP
(busuke.
I[Ipunoxenne  crenuaIbHBIX HKIIAN K
4 4 P 1 bymx Oruer o JIP
pENICHHUIO 3a/1a4
Hcnons3oBanue cpeacts Maple npu perieHun
5 5 pel . P pu p Oruer o JIP
WHTETpATbHBIX YpaBHEHUN
6 5 PenreHne MHTErpaJIbHBIX YPaBHEHUH Ortuer no JIP
7 6 Bapuanunonssle 3a1aumn Oruer o JIP
Haxoxzaenue u Buzyanusamusi aBTOMOJETbHBIX
8 7 pemieHnid audQepeHunanbHbBIX YpaBHEHUH B Oruer no JIP
YACTHBIX MMPOU3BOJIHBIX

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

VY4eOHbII MaH He  NpeaycMaTpUBaeT KypcoBBIX  paboOT MO  AMCHUILIMHE
«JlomomHUTENbHBIE TJ1aBbl YPAaBHEHUI MaTeMaTHYECKON (PU3UKI».

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIIMHE (MOTYJII0)

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUSHUS TUCIIUTLTAHBI

Ne Bung CPC o
T10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 [[loaroroBka k Tekymemy|l. Kubep, A.B. VpaBHeHuss Matemaruueckoil (U3HKH.
KOHTpOJt0, mnoxaroroBka Henuueiinsle unterpupyemsle ypaBHenus / A.B. XKubGep, P.J.
UHAMBUAYaNIbHBIX 3ana—| Myprasuna, M. T. Xa6bubymnun, A.b. Illabar. M: KOpaiit, 2017.
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[lepedyeHp yueOHO-METOMUECKOTO 00ECTIeUeHHsI TUCIIUIUTHHEI
10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

HUH 375 c. [DnekTpoHHbIi pecypc]. - Pexxum moctyma: https://biblio-

online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF.

2. CabwutoB K.b. K Teopun ypaBuenwmii cmemannoro tumna / K.b.

Caburos. M.: ®uzmatiur, 2014. 304 c¢. [DneKTpoHHBIN pecypc].

- Pexxum noctyna: https://e.lanbook.com/book/59713.

3. Tuxonos, A.H. YpaBuenus maremarnueckor ¢pusuku / A.H.

Tuxonos, A.A. Camapckuil. — M.: U3n-so MI'Y, 2004.

4. IOpmoBuu, B.M. Maremarnyeckue MOJIEIH €CTECTBEHHBIX

Hayk / B.M. OpmoBmu. — CII6: Jlams, 2011. 335 c. +

[DneKTpOHHBIN pecypc]. - Pexum JIOCTyMa:

https://e.lanbook.com/book/689.

5. Meroauueckue yKa3aHHsl MO OPTaHU3ALMU U BBITOJIHEHUIO

CaMOCTOSITENIbHOW ~ pa0OThI, YTBEPXKACHHBIE Ha 3aceJaHuu

Kadenpsl MaTeMaTUYECKOTO  MOJENUPOBaHUA  (haKyIbTeTa

KOMITBIOTEPHBIX ~ TEXHOJIOTUA W TPHUKIAJHON MaTeMaTHUKH

OI'bOY BO «Ky6I'Y», npotokos Ne 10 ot 30.03.2018

Ne Bun CPC

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ul CAMOCTOSTENBHONW PabOThl OOYYarOUIMXCS W3
YKCIIa MHBAIK/IOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/10poBbs (OB3) npenocrasisiroTcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbsSI U BOCHIPUATHS HH(DOPMAIIHH:

J1J1s1 JIT C HApYILICHUSIMH 3PEHHSL:

— B IICYaTHOM (hOpME YBEIUYCHHBIM IIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIyist AL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI NMPEAYCMaTpUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelibHbIE TEXHOJOTHH: UYTEHHE
JEKUMHA C HCHOJBb30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
NPaKTUYECKHX 3a/1a4.
nporpaMma Mo JUCHUIUIMHE «YpPaBHEHHS MaTeMaTUyecKoll (U3MKW» MpeaycMaTpUBaeT
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelibHbIE TEXHOJOTHH: YTEHHE
JEKUUH C UCMHOJIb30BAaHUEM MYJIbTUMEIUWHBIX TEXHOJIOTHH; paboTa Haj HWHIMBUIYaIbHBIMU
3aJJaHUSIMU C UCTIOJIb30BAHUEM MAKETOB MPUKIIAJHBIX IPOrpamMM, pa300p KOHKPETHBIX CUTyallui
Ha MPaKTUYECKUX 3aHATHSIX.
KommnbroTepHble TEXHOJIOTUM NPEAOCTABISAIOT CPEACTBAa PA3HOIUIAHOBOI'O OTOOPAKEHMS
AITOPUTMOB M IEMOHCTPAIIMOHHOTO MaTepHaia.
[Toaxox pa3bopa KOHKPETHBIX CUTYalluid IMPOKO UCIOJIb3YyeTCs Kak MpernojiaBaTeieM, Tak
u OakalaBpaMd BO BpeMsl JICKIIMM W aHajdn3a pe3yJIbTaTOB CaMOCTOSTEIBHOW paboThl. IDTO
00yCJIOBJIEHO TE€M, YTO B IPOIECCE MOJECIMPOBAHUS YaCTO BCTPEUAIOTCA 3a/a4M, /U KOTOPBIX
€MHBIX MMOJXO0/0B He cymiecTByeT. [Ipu rccneaoBaHuy U pelieHnn KaKJ0i KOHKPETHOU 3a/1auu
UMeeTcsl, KaK IpaBHJIO, HECKOJBKO METOJIOB, a 3TO Tpedyer pa3bopa M OLEHKU LeJIoi
COBOKYITHOCTH KOHKPETHBIX CUTYAaIlHii.
ITpu 0OyueHnH UCTIONB3YIOTCS CIEAYIOIINEe 00pa3oBaTeIbHbIE TEXHOIOTUHU:


https://e.lanbook.com/book/689

— TexHonoruss KOMMYHHKaTHMBHOTO OOydeHHs — HampaBieHa Ha (OpMHUpPOBaHHE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sIBIsETCs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHOU KOMMYHHUKAIUH.

— TexHomnorus pa3zHOypoBHEBOTO (IudPepeHIIMPOBAHHOT0) OOyYeHHsI — MpeAroiaracT
OCYILIECTBIICHHE ITO3HABATEIILHOW NEATENBHOCTH CTYACHTOB C YUYETOM HX HWHAWBUIYABHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOUIPSAS UX PEaJTU30BBIBATH CBOMl TBOPYECKUM
HOTEHLHUA.

— TexHonoruss MOAyIbHOrO OOy4E€HHS — MpPEAYCMATPUBAET JIEJICHUE COJAEPIKAHUS
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zeiibl (MOAYJIH), WHTETPUPOBAHHBIE B OOIIUIN
Kypc.

— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmumpsior  pamku
00pa30BaTeNbHOTO MpoIlecca, MOBBIMIAs €ro MPaKTHUYECKYH HAlpaBiIeHHOCTh, CIIOCOOCTBYIOT
UHTCHCU(UKAIIMA CAMOCTOSATEIILHOM pabOThl y4YaIIMXCsl W TOBBIICHHIO I103HABATEIbHON
AKTUBHOCTH.

— UHTepHeT-TeXHONOTHUH — TMPENOCTABIAIOT IIHPOKHE BO3MOKHOCTH JUISI IIOHMCKA
uHpopMaLnu, pa3padOTKA HAyYHBIX POCKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYAIM3alUUd OOYYEHHsSI — TIOMOTAeT PEaIn30BBIBATH JMYHOCTHO-
OPUEHTUPOBAHHBIM TMOAXOMA, YYUTHIBAS WHIMBUAYAIbHbBIE OCOOCHHOCTH U MOTPEOHOCTH
yYalmxcs.

— [IlpoexTHass TEXHOJOTHsI — OpPWUEHTHPOBaHA HA MOJCIMPOBAHUE COIMAIHLHOTO
B3aUMOJICHCTBHS yYaIIUXCS C IENBI0 PEHICHHUs 3aJadd, KOTopas OIpENeNsieTcss B paMKax
npohecCHOHANBHOM MOATOTOBKH, BBIICTSIS Ty WIM UHYIO TIPEIMETHYIO 00JIacCTh.

— TexHonoruss oOyueHUs B COTPYIHUYECTBE — peaM3yeT HJCI0 B3aUMHOTO OOYYeHHS,
OCYIIECTBIISIl KaK WHAMBHIYaIbHYIO, TaK M KOJUICKTHMBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CHOCOOCTBYeT (OPMHUPOBAHHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K WH(POpPMAINH, YMEHHUIO
oTOMpaTh HH(OPMALIUIO ISl pEIICHUS [TOCTABICHHOM 3a/1a4H.

KommiekcHOe MCTHop30BaHUE B y4EOHOM IPOILIECCE BCEX BBHIMICHA3BAHHBIX TEXHOJIOTUI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJIEKTYalbHYI0 AaKTMBHOCTb, PAa3BHUBAIOT I103HABaTeJIbHbIE
IIPOLIECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 00JanaTh
OyAymuii CIelUaNuCT.

OCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI BKIIFOYAIOT B CeOs:

— pabora B MajbIX Tpynmnax (KOMaHJe) - COBMECTHAs JIEATENLHOCTh CTYACHTOB B TPYIIIE
0]l PYKOBOJICTBOM JIMJIEpa, HAIpaBJICHHAs Ha pelIeHue oOuiei 3agauu myTéM TBOPYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHIMBHIYaTbHON PaOOTHI WIEHOB KOMAH/IBI C JCJICHHEM ITOJIHOMOYHN U
OTBETCTBEHHOCTH;

— aHaNu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOIEH 00JacTH MpPOo(eCCHOHAIBHONW NEATENbHOCTH, U MOUCK BapUaHTOB
Jy4YIIUX PELICHUN;

— pPa3BUTHE KPUTUYECKOIO MBIIUICHUS — OOpa3oBaTeibHasl NeSTeIbHOCTb, HAIpaBICHHAs
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBHIIBUHYTH
HOBBIE UJIEU U YBUJETh HOBbIE BO3MOKHOCTH.

[Momxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTYyallMii [IMPOKO HCIIONB3YeTCs Kak
npernojiaBaTeseM, Tak U CTyJAEHTaMH BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH M aHaIn3a
pe3yJIbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAHUU H
pELICHUH KaKJOM KOHKPETHOW 3aJaud HMeeTcs, Kak IpaBHIIO, HECKOJIBKO METOOB, a 3TO
TpedyeT pa3zbopa 1 OIEHKH LETT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.
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OoOmee
Bun Hcnonb3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHbIC
Cemectp KOJIMYECTBO
3aHATHUSA TEXHOJIOTHH
4acoB
Cnain-nexkuuu.  OOCyXJIeHUE  CIOXHBIX U 4
JIMCKYCCHOHHBIX BOITPOCOB.
No Tema KOJIMYECTBO YacOB
JI 1 Hexkotopsie Mojienu, onuchIBaeMbIe 5
1 YpaBHEHUSIMH B YACTHBIX MPOU3BOTHBIX
5 Crnernuanpable (YHKIMH B MaTEMaTHYECKOU 2
dusuke.
KoMribroTepHbie 3aHATHS B PEXKUMAX
JIP B3aUMOJICHCTBUS «IIPENOAaBaTellb — CTYJACHT» U 4
«CTYJEHT — CTYACHT»
Hroro 8

Llens nekyuu — 0030p METOJOB IOCTPOCHUS MAaTEMATHUYECKHX MOJENed Ha OCHOBE
YpaBHEHUH  MaTeMaTHYecKOl (U3MKH, 3HAKOMCTBO C IpoOJeMaMd ¥ ammnapaToMm
MaTeMaTH4ecKoi Gpu3uku. Ha JeKusix CTyACHTHI MOIydaroT o0Iee IpeACcTaBIeHNuE O MOAX01axX
¥ METO/aX MCCIIEIOBAHMS U PEIICHHS 33/1a4 MaTeMaTH4eCKON (PU3UKH.

Llens nabopamopnozo 3anamus — HAY4IUTh NPUMEHSTH TEOPETUUYECKUE 3HAHUS IIPU
pEUIEHUH W WCCIICIOBAHUM KOHKPETHBIX 3ajad. JlabopaTopHble 3aHATHUS MPOBOJATCS B
KOMITBIOTEPHBIX KJIACCaX, MPU STOM MPAKTUKYETCs paboTa B rpymmax.

Tembl, 3aganus U BONPOCH! UISi CaMOCTOSITENBbHOW pabOThl MpHU3BaHBI cHOPMHPOBATH
HaBBIKK ITOHCKa HHq)OpMaIIHH, YMCHHA CaMOCTOATCIBHO pPacCllrupiaTb H YTJIY6JI$ITI> 3HaHu,
HOJTYYCHHBIE B XO/I€ JICKIIMOHHBIX U Ta0OPaTOPHBIX 3aHATHIL.

[Tonxon pa3dopa KOHKPETHBIX CUTyallMi IIMPOKO MCIOJIb3YETCs KaK MPEroJIaBaTesIeM,
TaK U CTYIACHTAaMH IpU IPOBEJACHUU aHAJIM3a PE3yJIbTaTOB CaMOCTOATENbHOH paboThl. ITO
00YCIJIOBJICHO TE€M, YTO B IPOLIECCE MOJEIHPOBAHUS YaCTO BCTPEYAIOTCS 3aJaudl, /Ul KOTOPBIX
eIMHBIX MOJXOJ0B HE cymiecTByeT. Kakias KOHKpeTHas 3ajada IpU CBOEM MOJCITUPOBAHUH
(uccnenoBaHuMM) MMEET MHOXKECTBO IOJXOOB, a 3T0 TpeOyeT pa3dopa U OLEHKU LEeJou
COBOKYITHOCTH KOHKPETHBIX CHUTYaIMi. JTOT MOAXOA OCOOEHHO HIMPOKO MCIOJBb3YeTCs NMpHU
OTIpEeNIeICHUH JICKBATHOCTH MAaTEMAaTHYECKOM MOJIENH W PEe3yJlbTaTOB MOACIHPOBAHHUS Ha
OTJENIbHBIX dTanax.

HpI/IMeHﬂeMafl TEXHOJIOTHUA KOJIJIEKTHUBHOI'O BSaHMOHeﬁCTBHﬂ B BHUJC OpPraHU30BaAHHOI'O
Janora, peajan3yeT KOJUIEKTUBHBINA crioco0 00ydeHusl.

I'pynnoBele MHAMBHAYyalbHbIE 3adaHUsl (OPMUPYIOT HABBIKM HCCIEI0BATENIbCKON
paboThI B KOJJICKTHUBE.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3J0POBbBA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4  OueHo4HbIe H METOANYECKHE MATEPHAJIbI
4.1 OueHo4HBbIE CPeCTBA /S TEKYIIero KOHTPOJISA YCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUH
OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JOCTH>KEHUH 00yJaronuxcsi, OCBOMBIIUX MPOrpaMMy y4eOHOM TUCHMIUIMHBI «JlONOTHUTENbHbIE
IJIaBbl ypaBHEHUI MaTeMaTu4yecko pusukm».
OneHouHble CpeACTBa BKJIIOYAET KOHTPOJBHBIE MaTepUaibl IJs MPOBEAECHUS TEKYLIETO
KOHTpPOJISI B JOPME TECTOBBIX 3aJaHHi, JOKJIaJa-MPe3eHTalMi 0 MPOOJEMHBIM BOIIPOCaM, U
IPOMEXXYTOYHOU aTTecTaly B (hopMe BOIPOCOB U 3a/IlaHUM K SK3aMEHY.

OI_ICHOLIHBIC cpeacrBa s MHBAJIMAOB W JIMI C OIpaHUYCHHBIMU BO3MOXHOCTIMU
300POBbi BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘ICCKI/IX 0COOEHHOCTEH.
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—pu HEOOXOAMMOCTH HWHBAaNUAAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
370pOBbS TPEAOCTABIISAETCS AOMOJHUTEIBHOE BPEMS JIJIs IOJATOTOBKH OTBETA HA SK3AMEHE;

— IIPU NPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 00YyUEHHUSI HHBAIUIOB U JIUIL C
OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 30POBbS MPEYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— TIpH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U UHBAJUAOB IIpOLleypa OLIEHUBAHUSA pE3yIbTaTOB OOyYeHHUs 10 JUCHUILIUHE MOKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusi pe3yiabTaToB OOYy4YE€HHS WHBAJIUAOB U JIUIl C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS IO JUCIHILIUHE MPEAyCMaTpUBAET MPeIoCTaBlieHne HHPOPMAIUU B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS U BOCIIPUATHS UH(POpMALINU:

Jns muu ¢ HapyIeHUsAMU 3pEHHUS:

— B IIEYATHOW (hOpME yBEINYCHHBIM HIPH(TOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JI7ist LT ¢ HApYHICHUSMHE CITyXa:
— B mieyaTHoM opme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.
JList AL ¢ HapyleHnssMM OITOPHO-JBUIaTEIbHOTO almapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JlaHHBINA TepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa

o0yyJaroumxcs.
CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIel U MPOMEeKYTOYHOM aTTecTallun
HauMmenoBaHue o1leHOYHOI'O
Kourponupyemsie pa3nens! (TEMBI CpeICTBa
TpoIHpy pasit ( ) KOMIIETEHIIUHA = ped
JUCLIUIUIUHBL Tekymumit IIpomexyrounas
KOHTPOJTb aTTecTamus
HekoTopble MOENH, ONUCHIBAEMBIE HOIIK-1.2 (A/01.6
3n.1), HOIIK-1.4
YPABHCHHSIMHU B YaCTHBIX HPOM3BOIHBIX | (1016 v ). UITK-
1.11 (D/04.7 Tn.5),
UTIK-1.4 (A/01.6 Yo OB 1-6
V.1), UTIK-1.3
(D/01.6 Y.1), UITIK-
1.2 (A/01.6 3u.1)
O6o6ennHbie GpyHKImU. CBEpTKA U Hf“gﬁ?gég’?g
H.9, -2.
npeoOpazoBanne Oypne (A01.63m.1). 1P, P DB 7-9
WOIIK-2.9 (D/29.7
Tn.1)
[TpoctpanctBa Cobosena. MOTIK-1.2 (A/01.6
O060061eHHbIe pemenus 3aaad Jupuxme| 3u.1), MOMK-2.3 I[P, P 5B 9,10
u Helimana. (A/01.6 3m.1)
CrenuaibHble GyHKIMN B HCS)IHII;'Il/I-%éAiOi-B
MareMaTudecKkou (pusuke. (AI01.6 V.1), WTIK- 1P, P 9B 11-13
1.1 (D/29.7 31.8)
NurerpanbHble ypaBHEHUS. VICTOUHUKH | 1onk-1.2 (A/01.6
BO3HUKHOBEHMS U ITPUIIOKECHUS 3u.1), UOIIK-2.8 I[P, P OB 14,15
WHTETPATBHBIX YPaBHEHUH. (D/01.6'Y.3)
BapuanuonHsie 3a1aun B H(S)gl)(Il/Iﬁ %(Dios}-ﬁ
MaTeMaTH4eCKOH (U3HKe. (D/01.6 V.1), NTTK- 1/[P,P DB 16-18
1.2 (A/01.6 3u.1)
Henwuueiinsle ypaBHeHUs. MeTOIBI ”SS)KL}SFEE/%G
HUCCIEI0BAHMUS (D/01.6 Y 3), HOTIK- I[P 9B 19,20
1.10 (D/01.6 Tn.4),
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HammMeHnoBaHme OIEHOYHOTO
KonTpomaupyemeie pa3aeibl (TEMBI cpencTBa
Ne TpoIHpy pasit ( ) KOMIIETCHIINU = pelt
JTUCIUIIINHBI Tekymmit [IpomexxyTouHas
KOHTPOJIb aTTecTanus
VIOIIK-2.8 (D/01.6
V.3), UOTIK-2.9
(D/29.7 Tn.1)
IToka3aTeu, KpUTEPHH M IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH LU
CoOTBETCTBHE YPOBHEH OCBOEHHUSI KOMIIETCHIIMU INIAHUPYEMbIM
Kox u pe3ysabpTaTaM 00y4eHHs! U KPUTEPUSIM UX OLICHUBAHUS
HanMEHOBaHME MOPOroBbIN 0a30BbIii NPOJABUHYTHIN
KOMIICTCHITUHN OIICHKA
Y10BJIETBOPUTEIBHO Xopowo OTtianuHo

OIIK-1 Cnocoben pemiath akTyaJbHb

MaTeMaTHuK

1€ 321241 (PYHAAMEHTAJIbHOM M NPHUKJIATHON

NOIIK-1.2 (A/01.6
3n.1) Meroasr u
MIPUEMBI
(dhopmanuzanuu
3ama4y
peleHnn
aKTyalbHBIX 3ajad
¢byHIaMeHTaTbHON
u MPUKIATHON
MaTEeMaTHKH
HOIIK-1.4 (D/01.6
Vv.2)
BripabateiBaTh
BapUaHTHI
peanuzanuu
TpeOoBaHMIA
peleHnn
aKTyalbHBIX 3ajad
byHIaMeHTaTbHON
u MIPUKJIATHON
MaTeMaTHKH
HOIIK-1.5 (D/01.6
V.3) IIpoBoauts
OLICHKY u
o0ocHOBaHUE

pu

npu

PEKOMEHTyeMBIX
pereHuit 3a71a4
byHIaMeHTaIbHOM
u MIPUKJIAHON
MaTeMaTHKH
HOIIK-1.6 (A/01.6
VY.1) HUcnonb3oBaTh
METOJIBI U TIPUEMBI
dhopmanmzanuu
3aa4y
byHIaMeHTaIbHOM

3Haem: 3HaeT OCHOBHbBIE
MOHATHS U MOJIETTU
MaTeMaTU4ECKON
buszuku:
KJIACCU(UKALIHIO
ypaBHEHUI; OCHOBHBIE
MOJIXOJTBI K PEIICHUIO
3aJla4 MaTeMaTH4YeCKON
(U3HKY; CTICIHATILHBIC
GyHKIIUHN; ©MeeT
npescTaBieHue 00
0000IIEHHBIX
GbyHKIUAX.

Ymeem: ctaBuUTh 3a1a4H;
HCIIOJIb30BaTh OCHOBHEIC
METO/IbI PeIIeHuUs
JIMTHEWHBIX
nuddepeHIaTbHBIX
YPaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX.
Braoeem: meronamu mno-
CTPOEHUS MOJIETIEH
(u3MYECKUX MPOIIECCOB
Ha OCHOBE YpaBHEHHI
MaTeMaTU4eCKON
¢bu3uKu.

Cmyoenm moka3bIBaeT
HE JOCTaTOYHBIN
YPOBEHDb 3HAHUI
yueOHOro Marepuana, He
B [IOJIHOM 00bEMeE
BJIAZCCT MPAKTUUCCKUMU
HABBIKAMU, YyBCTBYET
ce0s HeyBEpEHHO Mpu
aHaJIN3e MOJEIH eCTeCT-

3naem: OCHOBHbIE
MOHATHS U MOJICTTU
MaTeMaTU4ECKON
(busukn: Knaccudu-
KalUI0 YPaBHEHUH,
MIOCTaHOBKH 3a]1ay,
MIPUBOJIUT TIPUMEPHI
MoOjieTIeil; OCHOBHbBIE
MTOJIXOJIbI K PEIICHUIO
3a/la4 MaTeMaTH4eCKOn
(bu3nKU; CBOWCTBA CIie-
UUaTbHBIX (PYHKUIUH, HC-
MOJIb3yEMBIX TIPH
pelIeHnu 3a1aq
MaTeMaTU4ECKON
¢u3uKku; umeer
npeicTaBieHue 0o
000011IeHHBIX (PYHKIUAX
1 0000IIIEHHBIX
pelIeHusX 3a1a4
MaTeMaTU4eCKON
busuky.

Ymeem: ctaBuTh 3amaun
Y UX UCCIEeI0BATh
KOPPEKTHOCTH;
HCIOJIb30BaTh OCHOBHBIE
METO/IbI PEIICHUS
JINHENHBIX
nuddepeHITnaTbHBIX
yYpaBHEHU! B YaCTHBIX
MIPOU3BOIHBIX U
HMHTETPATbHBIX
YPaBHEHUM.

Braoeem: meTonamu mno-
CTPOEHUS MOJIEeIIEeH

(U3MYECKUX MPOLIECCOB

3naem: OCHOBHbBIE
MOHSTHSI U MOJIETTU
MaTeMaTU4eCKON
(buU3UKH, TPUBOJIUT
IIPUMEPBI MOJCIIEH;
OCHOBHBIE MOAXO/bI K
pEIIEHNUIO 3a/1a4
MaTeMaTH4eCKOn
(¢u3KKH; CBOWCTBA CIe-
UANbHBIX QYHKIUH, HC-
I10JIb3YEMBIX pU
pellIeHnH 3a1a4
MaTeMaTU4YECKOM
¢bu3uky; cBoicTBa 0600-
IIEHHBIX QYHKIUN U
000O0IIEHHBIX peIIeHUsIX
3a/1a4 MaTEMaTUYECKON
bu3uKu.

Ymeem: ctaBuTh 3a1aun
U UX UCCIIE0BATh
KOPPEKTHOCTH;
HCII0JIb30BaTh OCHOBHBIE
METO/Ibl UCCIIEI0BAHUS U
pellieHus TMHEHHBIX U
HEJIMHENHBIX
muddepeHIanTbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOJHBIX U
WHTETPATBHBIX
YPaBHEHUM.

Braoeem: meTomamu no-
CTpOEHUS U
HCCIeq0BaHus Moeei
(U3MYECKUX MPOLIECCOB
Ha OCHOBE YpaBHECHHMU
MaTeMaTU4YeCcKon
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CooTBeTCTBHE YPOBHEN OCBOEHUS KOMIIETEHLIUHU TUIAHUPYEMBIM
pe3ysbTaTaM O0y4eHUs! M KPUTEPUSIM MX OLICHUBAHUS

Kon u
HanMEHOBaHME MOPOroOBbIN 0a30BbIi NPOJABUHYTHIN
KOMIICTCHIIM OLICHKAa
Y10BJIETBOPUTEIBHO Xopowo OtianuHo

u NPUKIIAIHOY | BCHHOHAYYHBIX IPOLIEC- |HAa OCHOBE ypaBHEHHN  |(pu3uKH.
MaTeMaTHKH coB. B oTBeTe He Bcerna |MareMaTuyecKou
NOIIK-1.10 MPUCYTCTBYET JIOTUKA,  |(U3HKH. Cmyoenm noKa3bpIBacT
(D/01.6 Tn.4)|aprymeHTs BBICOKUI YPOBEHb
Onenka U |TIPUBJIEKAIOTCS Cmyoenm TIOKa3bIBa€T |TEOPETUUYECKUX 3HAHUN
COIIaCOBaHUE HEJIOCTATOYHO BECKHUE, |IOCTAaTOYHBIN YPOBEHb |10 JUCLUILIMHE,
CPOKOB MTOKAa3bIBACT npodeccnoHaTbHBIX CBOOOHO BIa/IceT
BBITIOJIHEHUS HEJ0CTaTOYHO IIyOOKHE |3HAHMI, BIaIeeT MIPaKTUYECKUMU Ha-
IIOCTaBJICHHBIX  |3HaHUA. Borpocsl, MIPaKTUYECKUMHU BbIKAMH, YMEET
3a1a4 3a/laBaeMble IperoAa- |HaBbIKAMU, HO YBSA3BIBaTh 3HAHMS,
(yHIaMEHTAJIbHO |BaTeJIeM, BBI3BIBAIOT 3a- |JOMYCKAET HEKOTOPHIE  |IIOJyYeHHBIE IPU
H W NPUKIAAHOM |TPYIHEHUS. HETOYHOCTHU U M3YYEHUU Pa3IuyHbIX
MaTeMaTUKHU norpemHoctd. OTBeT qucuuiuivH. OTBeT,

MIOCTPOEH JOCTaTOUYHO
JIOTUYHO, TPAMOTHO
HCIOJIB3YIOTCS
TEPMHHBI, HO B OTBETE
MPUCYTCTBYIOT
HE3HAYUTEIILHBIC
omuOku. Borpocki,
3a/1aBacMbIe
npernojaBaTesieM, He BbI-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHUM.

HOCTPOEH JIOTUYHO,
MaTepHall U3J1araercs
4eTKO, SCHO, apry-
MeHTHpoBaHo. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 10 CYILECTBY.

OIIK-2 CriocoOeH COBEpIIICHCTBOBAT U PEaTM30BBIBATh HOBBIC MATEMATHUECKHUE METOTBI

PCHICHUS IMPUKIIAJHBIX 3a1a4

HOIIK-2.2 (D/29.7
31.9) VYmpasnenue
Ka4eCTBOM npu
peanu3anuyd HOBBIX
MaTeMaTHYECKHX
METO/IOB PELICHUS
MIPUKIIaTHBIX
3a1a4:
KOHTPOJIbHBIC
CIUCKH, Bepudwu-
Kalusi, Balugauus
(mpuemo-
CIaTOYHbIE
VCTIBITAHUSI)
HOTIIK-2.3 (A/01.6
3n.1) Meromasl
IPUEMBI
ANTOPUTMHU3ALNN
MOCTaBJICHHBIX
NPUKJIaIHBIX 3a0a4
HOIIK-2.8 (D/01.6

n

3Haem: UMeeT MpeCTaB-
JIEHWE O COBPEMEHHBIX
npobiemax
MaTeMaTH4IeCKOM
(U3HUKHN; HEKOTOpPbIE
3JIEKTPOHHBIE U
IeYaTHBIC HCTOYHHKH,
nyOJIMKYyIOIIHe
pe3yabTaThl UCCIEO-
BaHUM B 00JaCTH
MaTeMaTH4YeCKOM
busuky.

Ymeem: Bo1OpaTh
METO/bI PEIICHUS
MMOCTaBJICHHOM 3aJ1a49M;
WHTEPIPETUPOBATH
MOJTydeHHBIE pe-
3yJbTaThI.

Bnaoeem: naBeikamu mno-
CTpOEHUS

3Haem: UMEET MpPeCTaB-
JIEHWE O COBPEMEHHBIX
npoGiemax
MaTeMaTU4ECKON
(U3HUKHN; OCHOBHBIE
3JIEKTPOHHbBIE U
TeYaTHbIC UICTOYHUKH,
nyOJIMKYyIOIIHe
pe3yIabTaThl UCCIIE0-
BaHUI B 00nacTu
MaTeMaTU4eCKON
busuky.

Ymeem: Bo1OpaTh
METO/bI PEIICHUS
MMOCTABIICHHOM 3aJ1a4H;
MIPOU3BOIUTH
BepU(DHUKAIIUIO MOJIETIH;
aHAJIM3UPOBATh U COJIEP-
YKaTeIHbHO MHTEPIIpE-
TUPOBATh MOJIYYEHHbIE

3Haem: OCHOBHBIE
HaIpaBJIEHUS Pa3BUTUS
COBPEMEHHOM
MaTeMaTU4eCKOn
(bU3UKHN; UMEET
IIPEJICTaBICHUE O
COBPEMEHHBIX
npobiemMax MaTemMaTu-
yecKol (hU3HKY;
OCHOBHBIE JJIEKTPOHHBIE
Y TIeYaTHbIE HCTOYHUKH,
nyOJIMKYyIOIIHe
pe3yNbTaThl UCCIIEIO0-
BaHUU B 00nacTu
MaTeMaTH4YeCKON
¢bu3uku 1 ee
MIPUIIOKEHNH.

Ymeem: BbIOpaTh
METO/Ibl UCCIIEI0OBAHUS U
peLIeHNs] TOCTaBIEHHON
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CooTBeTCTBHE YPOBHEN OCBOEHUS KOMIIETEHLIUHU TUIAHUPYEMBIM
pe3ysbTaTaM O0y4eHUs! M KPUTEPUSIM MX OLICHUBAHUS

Kon u
HaMEHOBAaHHE MOPOrOBbIN 0a30BblIil NPOABMHYTBINA
KOMIICTCHIINHU OLICHKAa
Y10BJIETBOPUTEIBHO Xopowo OtianuHo
V.3)  llpoBoauTh|n0Ka3aTeIbCTBA, pe3yabTaThI. 3aJ1auu; MPOU3BOJHUTH
OLICHKY Y| MHCTpYMEHTAapUEM MaTe-|Bradeem: HaBbIKaMU 110~ | BEpU(DUKALIUIO MOJEIIH;
000CHOBaHHE MaTHYECKHUX ITaKETOB CTpOECHUA aHaJIU3UPOBATh,
pexkomennyembix  ((Maple) aiist pemiennst | JOKa3aTesbCTBA, CoZiepKaTeNbHO
peLIeHui, YPaBHEHUH B YaCTHBIX |MHCTPYMEHTApUEM MaTe- [ MHTEPIPETUPOBATh U
COBCPIICHCTBOBATE | [IPOM3BOJIHBIX. MaTHYECKHX I1aKETOB 0000111aTh MOTy4YEeHHbIE
¥ peaTn30BbIBATH (Maple) onst pemenuss (M M3BECTHBIE
HOBBIC Cmyoenm noKa3blBaeT |ypaBHEHUI B YACTHBIX  |pe3yJbTATHI.
MaTeMaTUYCeCKUe  |He TOCTATOYHBIN NPOU3BOJHBIX, Braoeem: naBbikamu
MCTOIbl  PCUICHHS | ypOBEHb 3HAHUI BapHallMOHHBIX 3a1a4 I'PaMOTHOTO JIOTUYHOI'O
TPUKIATHBIX 331139 | yqeOHOTr0 MaTepraia, He |U/WIH HHTETPATbHBIX [IOCTPOEHUS
MOIIK-2.9 B [IOJIHOM 00beMe yPaBHEHHMIA. JI0Ka3aTeNbCTBA;
(D/29.7 Tn.1) |Bnaneer npakTuueckuMu MHCTPYMEHTAPHUEM MaTe-
Onpenenenne HaBbIKAMH, YyBCTBYCT CmyOdenm TOKa3bIBa€T |MaTHYECKUX MAKETOB
CTaHJapTOB B|ce0st HEYBEpEHHO IPH | 1ocTatouHblil ypoBeHnb |(Maple) mis peenus
obnactu aHaJIM3€e MOJEIH €CTeCT- |PO(EeCcCUOHATBHBIX YPaBHEHUH B YaCTHBIX
Ka4ecCTBa, BEHHOHAYYHBIX IIPOLIEC- |3HAHUM, BIAJCET MIPOU3BOJHBIX,
KOTOPBIM coB. B oTBeTe He Bcerna |MpakTU4eCKUMU BapHalMOHHBIX 3a1a4 U
HEO0OXOAMMO NPUCYTCTBYCT JIOTHKA, |HABBIKAMH, HO HHTCrPAIbHBIX
CJICIOBAaTh  IPH | apryMEHTHI JOIIYCKaeT HEKOTOPhIE  |ypaBHEHHUHU.
BBIIOJIHEHUHU IIPUBJIEKAIOTCS HETOYHOCTH U
pabor 10 |HEIOCTaTOYHO BECKHE, |morpemHoctu. OTBer Cmyoenm TOKa3bIBaeT
peaim3annu IIOKa3kIBACT IIOCTPOCH AOCTATOYHO BBEICOKHH YpPOBEHb

HOBBIX MaTeMaTH-
YECKUX METOI0B
peLeHus
MIPUKJIaAHBIX
3a/1a4

HE/I0CTaTOYHO ITy0OKHe
3HaHusA. Bonpocksl,
3a/1aBacMble Ipernoaa-
BaTeJIEM, BBI3BIBAIOT 3a-
TpyIHEHUS.

JIOTHYHO, TPAMOTHO
HCIOJIb3YIOTCS
TEPMHHBI, HO B OTBETE
MPUCYTCTBYIOT
HE3HAYUTEIIbHBIC
omnOku. Bonpocsl,
3a/1aBaeMble
IpenojaBaTesieM, HE Bbl-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHECHUM.

TEOPETUYECKUX 3HAHUN
M0 TUCLUIUINHE,
CcBOOOJTHO BiaJieeT
MPaKTUYECKUMH Ha-
BBIKAMH, YMEET
YBSI3bIBATh 3HAHUS,
IIOJIy4YEHHBIE [TPH
M3YYEHUHU Pa3IMUHBIX
qucuuruivH. OTBeT,
MOCTPOEH JIOTHYHO,
MaTepuai U3J1aracTcs
YeTKO, ICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYUIECTBY.

ITK-1 CriocobeH GpopMyaupoBaTh U peliaTh akTyalbHbIE U 3HAUUMBIE 3a/1a4H
(byHaaMEeHTaJIbHOW U MPHUKIAJHON MaTeMaTHKH

HIIK-1.1 (Dr29.7
31.8) CoBpeMeHHBIN
OTE4YECTBEHHBII u
3apyOCKHBIN OIBIT B
penieHun

aKTyallbHbIX u
3HAYUMBbIX 3aj1a4
(hyHIaMEHTAIBHOU |

Cmyoenm TOKa3bIBaeT
HE JIOCTaTOYHBII
YPOBEHb 3HAHU U
y4eOHOro MaTepuaia, He
B ITOJTHOM 00BEMeE
BJIaJICCT MPAKTUYCCKUMHU

Cmyodenm TOKa3bIBaET
JIOCTaTOYHBIN YPOBEHb
po¢eCCuOHATBHBIX
3HAHUM, BlaJiceT
MPaKTHYECKUMU
HaBbIKaMH, HO

Cmyoenm TIOKa3bIBaET
BBICOKHH YpOBEHb
TEOPETUYECKUX 3HAHUU
MO TUCITUTUIHHE,
¢BOOOIHO BIIaZIEET
MPAKTUYECKUMH Ha-
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CooTBeTcTBHE YPOBHEH OCBOCHUSI KOMIIETEHIIUH TIIIAHUPYEMbIM
Kox 1 pe3ysabTaTaM 0O0y4YeHHS] U KPUTEPHUSIM WX OLICHUBAHUS
HAaNMEHOBAHHE MOPOrOBbIN 0a30BblIil NPOABMHYTBINA
KOMIICTCHIINHU OILICHKa
YaoBi1eTBOPUTEIBHO Xopoio OT1Jn4HO
HPHKJIAJHON HaBBIKAMH, YYBCTBYET  |JOIYCKAET HEKOTOPHIE  |BBIKAMHU, YMEET
I“flal‘_ﬂe{MszﬂK“ (AOL6 ceOst HEYBEPEHHO MPU  |HETOYHOCTH U YBSI3BIBATH 3HAHUS,
3u.1) ' Meroer 'H aHaJIM3€ MOJICNIA €CTeCT- |morpenrHoct. OTBET [MOJIy4YEHHBIE [IPU
MpHEMEI BEHHOHAYYHBIX MPOIEC- [TIOCTPOEH IOCTATOYHO  |M3YyYECHHUH PA3TUYHBIX
dopmammsanuu 3ana4|COB. B 0TBeTe He Bceraa |JIOrTMYHO, TPaMOTHO nucturinH. OTBET,
fbyHIlaMeHTflﬂbHOI"d U|[IPUCYTCTBYET JIOTUKA, |MCIOJb3YIOTCS MOCTPOEH JIOTUYHO,
TIPUKJIATHOM MATCMA™ | a1y MEHTBI TEPMHUHBI, HO B OTBETEC  |MaTepHall M3JIaraeTcs
THUKHU
WIK-1.3 (DIOL.6 MPUBJICKAIOTCA MPUCYTCTBYIOT YETKO, SCHO, apry-
V.1) Tposozuts [HEAOCTATOYHO BECKUE,  |HC3HAYMTCIBHBIC MeHTUpoBaHO. Ha
aHanM3 HUcHoaHeHwus |[TOKA3bIBACT omuOku. Borpock, BOIIPOCHI OTBEYAET
TpeOoBaHMi pH | HETOCTATOYHO TITyOOKHE 3a1aBacMble YBEPEHHO, M0 CYLIECTBY.
petieHnH 3a1ad syanus. Bonpocsl, IpernojaBaTesieM, He BbI-
(hyHIaMEeHTaNBHOW H
. 3aJ]aBaeMbl€ MPENOJa-  (3bIBAKOT CYHIECTBEHHBIX
MMPpUKJIaJHOU o
MATEMATHKH BaTeJIEM, BbI3bIBAIOT 3a- |3aTPyAHEHUM.
HUIIK-1.4 (A/01.6 | TpyIHEHUS.
V.1) Hcnonb3oBath
METOAbI U l'[pI/IeMI)I
dhopMmanuzaiuu
aKTyaHLHLIX nu
3HAYUMBIX 3aaa4
(hyHIaMECHTANBHOW H
MIPUKIATHON
MaTEMAaTUKHN
WIIK-1.11  (D/04.7
Tn.5) OtBeTsl Ha
BOIIPOCHI u
IIPEIJI0OKEHUS
YYaCTHUKOB
aHAJTUTHYECKOMN
TPYHIBI IPOEKTA IIPHU
peleHun 3a1a4
(hyHIaMECHTANBHOW H
MPUKITIATHON
MaTEMaTUKHU

TunoBble KOHTPOJIbHBIC 3aJaHUSl WJIHM HHBIE MaTepHaJbl, Heo0XoaAMMBbIC s
OLICHKM 3HAHWI, YMEHHUH, HABBIKOB U (MJIH) ONBITA AEATEIbLHOCTH, XapaKTEPH3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B IpoLecce OCBOCHNS 00pa30BaTe1bHOM NPOrPaMMbl

IIpumepHbIe 3a1aHMA HA J1A00PATOPHBIE PA0OTHI
Pa3nen 2. O0o0mennble pyHkuu. CepTka 1 npeodpasopanue Oypne
Ipumepsl 3anannii: (6 — Gyakus XeBucaiina)

1) Beruncauts mponu3BOTHYIO H(a - |x|) .

2) Bpruucnuth npon3BoAHYIO SigNSin X.

00 Ty
2a-/nt

4) Beraucnuth npeodpazoBanus Pypbe GyHKINH H(X - a).

3) Borunciuts B D '(Rz) e’s(t)
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5) Boraucuts npeo6pasosanns Oypbe Gynkumun (X)X«

Pasnean 3. Pemenue 3anaun Jupuxiie
IIpumepsbl 3a1aHuMi:

1) Perns 3amaay Jupuxie B kpyre r<a: Au=0, u|__ = (X4 - y4)

r=a

. . g2 \,2 —

2) Haiitit ysxumio U(X,Y), i koropoit Au=x*—y® mpu r<am u|__=0.

3) B monymiockocTu {( X, y), y > O} pewntsh 3anauy Jupuxie mis ypaBHenus Jlamaca B
KJIacCe OTPaHUYCHHBIX (QYHKIUH, u|y=0 =sin x. [lns 3Toro, BOCIOJIBb30BaThCs MPeoOpa3oBaHuEM

®dypbe 110 X.
=2x"—X—Y.

4) B kpyre eAMHUYHOIO pajuyca pemuTh 3aaauy Jupuxmie u (X, y)

x2+y?=1

5) B kompe O<a<r<b<+oo HaliTh Takyw (YHKIHIO u(x, y), 4TO

=cos’h.
r=b

Au=0,u =1,Z—l:

Paznen 4. CrneuuanpHble (QYHKIWH B MaTeMaTHYeCKOW Qu3uke. Pemienune 3amad ¢
UCIIOJIb30BaHUEM cpeAcTB Maple (0AHO MHAMBHUIYabHOE 3a/1aHKE U OJTHO TPYIIIOBOE).

IIpumepsbl 3axaHuMii:
1) Paznoxuth (yHKIUIO f(X) Ha HHTEpBaJIE (—1,1) B psan Pypre Mo MnoivMHOMam

Jlexxannpa, eciu f (X) - {—f 61<sxx<glo;

2

2) Paznoxuth (GYHKIUIO f(x)=1—2—2 Ha OTpe3Ke [O,b]B psaa 1o  (QYHKIHSIM

3az[aqndi(r(;—Rj+ﬂrR=O, O<r<a, R(O):O(l), R(a):O.
r r

3) Paznoxute dynkipoo f (X) =1 B psan mo cobcTBeHHBIM QyHKIMAM 3ana4yn ITypma —
JluyBumns i(xﬂ] +Axy =0, y(a)=0, y(0)=0(1).
dx\ dx
4) Paznoxute ¢yHkuuio f (X) =a’—x> B pam 1O COGCTBEHHBIM (YHKIMAM 3a1auH
[lItypma — JInyBusis di(x%j +Axy =0, y(a)=0, y(0)=0(1).
X X

5) Ha xpyriyto MeMOpaHy, 3aKpeIUICHHYIO 110 KPalo, JeHCTBYeT BHENIHAS rapMOHHYECKas
cuna  q(X,t)=ApsSinet, HenpepbiBHO pacnpeieNeHHas 10 BCEH IUIOMAAM MEMOpPAHSL.

[TpoBepuTh, UTO BBIHYXKACHHbIE KOJI€OaHNUsS MEeMOpaHbl BbIpaxxatoTcsi paBeHCTBOM (R — paauyc
MeMOpaHbI)

—1|sinwt .

6) Llunuuap paguyca a HarpeT 10 TEMIEpaTypsl 1, U OXJIaXAAeTCs ¢ TOBEPXHOCTH TaKUM

06pa30M, 4qTO €€ TeMIicparypa, Ha4hMHAs1 C MOMCHTaA t:O, MNOAACPIKUBACTCS MIOCTOSSHHOM U
paBHOI‘;I HYJIIO. Haiitu 3akon pacnpeaciiCHud TCMIICPATypPbl, CUHUTasd, YTO PpacCIIpPCACIICHUC
TEMIICPATYPhI BO BCEX MOMECPECUYHBIX CCUCHUAX OAHMHAKOBO.
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7) Pemmnts ypaBHEHHME KoOjeOaHWMI KpPYrJiiod MeMOpaHbI, 3aKPEIVICHHOW I10 KOHTYpPY
1 d%u _82u+18u 1 o ou 2

r
——=—+-——+——>, Ul =0, npu HauaipHbIX ycioBusax Ul =0 =1-—
a2 atZ 8r2 r ar r2 a(DZ |r:b |t:0

1 — 2 .
ot b
8) Haiitu Temmeparypy Kpyrjioro 0€CKOHEYHOTO IUIHMHIpA pajnyca @ MpH YCIOBUH, YTO
Ha €r0 IOBEPXHOCTU NOJJEPKUBACTCS TEMIIEpATypy, paBHas HYJIO, a HadyajbHas TemIepaTypa

rZ
paBHa u|t=0 =U, [1—?] .

9) Paccmotpets 3amady 00 0O0TeKaHMHM IIapa pajuyca d IOTOKOM HJICaIbHOH XKUIKOCTH,
JBWKYILEHCS OTHOCUTEIBHO LIapa CO CKOPOCThIO U B HANpaBICHUU OTPHULATEIILHOW OCH Z
(ITpencraBute moreHman ckopocreit B Bune cymmsel U =U, +U,, roe U; — noTeHnman noroka

B OTCyTCTBUM mapa, U, =—-Uz , U, — moTeHnuan BO3MyIEHHOIO [TOTOKA).

10) U3yunTth 0CECUMMETPHYHBIE KOJICOAHHS KPYIJI0H MeMOpaHbl pagnuyca @, BhI3bIBACMBIC
yIapHBIM UMITYJIbCOM P, nipuiioskeHHbIid B MOMEHT t =0 u pacnpesieieHHbIM 110 TUIOMIad Kpyra
paauyca & . HavanrnHaeie YCJIOBUS UMCHOT BUJ

u(x,0) |v = P o<r<e
u(x,0)=0, —s - " e’p
0, e<r<a

Paznen 5.  UurerpanbHble ypaBHeHHs. PelieHue MHTErpanbHbIX YpaBHEHUH C
UCIOJIb30BaHUEM cpeCcTB Maple (0HO MHIUMBUAYAIBHOE 33JaHNE U OJIHO I'PYIIIIOBOE)
IIpumeps! 3aganmii:

1) Pemuth ypaBHEHHE (p(x) =x*+ 2_1[(1+ 3xy)go(y) dy
2) Haiitn coOGCTBEeHHBIE YHCTA U Cf)6CTBeHHBIe (YHKIUH OJHOPOJHOTO HWHTETPAIBLHOIO
YPABHEHHUS C BBIPOKICHHBIM AAPOM (X ) = ﬂ.j.(xz +y? )(0( y)dy
0
3) Ilpoeputs, siBusieTcs 1M AaHHas (yHKUMS ¢(X)=Xe* pelleHHeM ypaBHEHHUS C

Pa3HOCTHBIM sPOM (X ) =€’ sin X+ 2.[ cos(x—y)p(y)dy.
0

4) Pemuth HHTErpanbHOE ypaBHeHHe Bombreppsr ¢(X) =7+ Isin (x=y)p(y)dy .
0
5) Pemuth ypaBHEHHE pa3NOXKEHHEM B psAJ 1O CTENEHSAM mapamerpa A
u(x)—ﬂjyu(y)dyzl, xe[0,).
0
6) HaiiTu ¢ morpemHocThIO, He TnpeBocxoismei 107, pelleHHe HHTErpaJbHOIO
1
ypaBHEHHUS u(x)—O.l'fsin (xy)u(y)dy=x.
0
2z
7) Jlokasath, d€TO ypaBHEHHE BTOpOro poma U(X)—A I sinxcos yu(y)dy = f (x)
0
onHo3Ha4HO paspemmmo st Beex A u f (x)eL, (0, 27). Haiiru sto pemenne.

8) Peruth uHTerpagbHoOe ypaBHeHHe U (X)— jey"xu(y) dy=x, Xe [0, ).
0
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9) Peunts ypasuenue ¢ (X 4J' sin? (X)p(y)dy =2x—7 .

10) Pemmth ypaBHEHHE pa3JIO)KEHHEM B psa IO CTENeHsM mapamerpa A

1
x)—J.eyXu(y)dyzl, 0<x<l1..
0

Pa3znen 6. Bapuaunonnsie 3amaun. Pemenue BapmanMoHHBIX 3amad B cpene Maple
(MHAMBUAYATBLHOE 3aJ]aHUE).

Ipumepsl 3apanmii: Haiitm skctpemans ¢yHkuumonana. ccnenoBath HaiieHHYIO
9KCTpEMaJlb Ha JOCTATOYHbIE YCIOBUS U IIOCTPOUTH €€ rpaduk

ey

2
2) J[7] :.[E_)|.(2xyz+zx2 +25 ) dxdy,, D:{%

SXSZ; Z| :X_ y_
<y<l “lc " 59 100
2
3) J[z]= J.J. 2Xyz + 22 + 72 + 41 )dxdy D: {Olsgxygszi ol X;Og

4) J[z] ” 2yz+12; +3z; )dxdy, D: {8?;?% ] =X Y

] c 7100 ' 50
_ 0<x<2; X'y
5) J[z _',[5[ 2yzsinx+2; +5z; )dxdy, D: {0S <1 z, = =205 100

Paznen 7. HaxoxzaeHue v BU3yalln3alusi aBTOMOJEIBHBIX pelieHuil quddepeHanbHbX
YpaBHEHHIA B YaCTHBIX MTPOU3BOIHBIX cpencTBamu Maple (Pabora B rpynmax)

IIpumepsbl 3axaHuMii:

1) HaiitTu aBTOMOJEIbHOE pELIEHUE HEIUHEHHOr0 YpaBHEHHS TEIUIONPOBOJAHOCTH

M _9 u (x,t)M C TOYEYHBIM HayaJIbHbIM YCJIOBHEM U (X, 0) = 5(X) ;
ot OX OX

2) Haiitn aBTOMOJEIILHOE pelieHne YpaBHEHUs Broprepca
ou(x,t) au(xt) ou(xt)
———+u(xt) B I 0 C  COCPeNOTOYCHHBIM  HAYalbHBIM  YCIOBHEM
u(x,0)=45(x);

3) Haiitn pemenue ypaBHeHus broprepca Ttuma Oerymieil BomHbl U (X, t) =f (§ ) :
f(&)=x-Vt;

4) Haiitu pemenue ypaBHeHus: Kopresera — ae ®@puza, ONUCHIBAIOLIETO BOJHBI B IUIA3MeE,
3
Ha MeJKOH Boje W mp., M+6u(x,t) 6u(x,t) + 0 u();,t) =0, Tuma Oerymeil BOJIHBI
ot OX OX
u(x,t)=f (&), f(&)=x-Vvt;

5) Haiitu pemenue B Bume Oerymeil  BonHBI  ypaBHeHUs  Sin-I'oppona
o’u(x,y)
OXoy
npu X — +00.

=sinu(x,y), yrosrersopstowee ycnosusim U(X,0)—0 npu X —>—o0, u(x,0) > 27

IIpumepHbIe TeMbl pedepaToB
1. VYpaBHeHMs ra30JUHAMUKU U TEOPUS YAAPHBIX BOJH.
2. YpaBHEHHEe MHIpaldd TpPHUMECH B Ta3000pa3HOi cpexe ¢ yderoMm auddysuwu,
JIeTpajalliy U TPaBUTALIOHHOTO OCAXICHHSL.
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3. VYpasuenus HaBbe — CTOoKCca Kak mpocCTeiinas MareMaTudeckas MOJAEIb TUHAMUKHI
BSI3KOM CIUIOIIHOM CpEJIbl.

4. Mopenu MexaHuKH 1e()OpMUPOBAHHOTO TBEPJIOTO TENA.

5. HavanbHO-KpaeBble 3a/1aun JUHAMUKH BSI3KOM HEC)KMMAEMOM JKUJIKOCTH.

6. T'mnepOonuueckue ypaBHeHus oOmiero Buga. ConpsokéHHbIE orepatopbl. OyHKIMS
Pumana.

7. PaspbiBHbIE pellleHUS YpaBHEHHUS Ta30BOM JAMHAMUKH. 3aKOHBI COXpAaHEHHS Ha
pasphbIBe.

8. VYpasuenus HaBwe — CTokca.

9. Henuneiinsle ypaBuenus. Ypasuenue Kopreera — [le ®@puza

10. ABTomonenbHbIE pelIeHUs HETMHEHHBIX YPaBHEHUH.

11. VpaBuenus menkoi Boabl U byccunecka.

12. .YpaBHenust Makcpea.

13. Bonnsl Ha Menko# Boje. YpaBHeHue broprepca.

14. VpapHeHus asuwxeHus nehopMupyeMoro TBepaoro rtena B popme Komm u Jlame.

15. Vpasuenus Kieiina — I'opanona, [aynu, dupaka.

DK3aMeHAIIMOHHbIE MATEPHAJbI 11 MPOMEKYTOUHOI aTTecTanuu (IK3aMeH)
IIpumepHBbIii NepeyeHb BONPOCOB, BHIHOCUMbIX HAa IK3aMeH

1. BeBox ypaBHeHus nudQy3un. YpaBHEHHE MUTPAIMH TPUMECH B Tra3000pazHOM

cpeze ¢ yuetoMm auddy3un, Aerpagalui 1 rpaBUTAllMOHHOIO OCaXKICHHUS.

YpaBHenus Makcgea.

VYpasnenue lllpeaunrepa st ocuuIATOpa U aroMa BOJOPOIa.

BbiBos1 ypaBHEHUI TMIPOIMHAMUKY U aKyCTUKH.

Pa3peiBHBIE pelIEHUS YpaBHEHUH a3pOJUHAMUKU. Y JapHbIE BOJIHBL.

VpaBuenuss HaBpe-CTokca kak mnpocreiiniass MaTeMaThdyeckass MOJElb JAUHAMUKH
BSA3KOM CILIOIIHOW Cpebl.

7. OcHoBHbIe M 0000meHHble ¢GyHKIUU. [IpocTpancTBO 000OIMIEHHBIX (YHKIUH.
Hocurenbs 060011eHHBIX QYHKINH.

8. IIpeobpazoBanne Dypre 0000MEHHBIX (HYHKIIMIA MEITICHHOTO POCTA.

9. O06o006mueHHbIe TPON3BOAHbIE B cMbIciie Coboena.

10. OOGoOmIeHHBIE penIeHHS KITACCHYSCKUX 3a/1a4 IS YPaBHEHUH SJUTUIITHYCCKOTO THIIA.

11. Cxema npumeHeHus npeoOpazoBaHus Pypbe A HAXOXKACHUSA (yHAaMEHTAIIbHBIX
peleHui.

12. PazneneHue mnepeMeHHBIX B 3ajaue o Kpyriod memOpane. DyHkium beccens.
CgoiicTaa.

13. Pemenue ypaBHenus Jlammaca i mapoBoil 00JacTH METOAOM  pa3feleHHs
nepemeHHbIX. Cdepuueckue (yHKUUU, COOTHOIICHHS OPTOTOHAIBHOCTH, Pa3JIOKEHUE IO
cheprudeckuM (QyHKIHSM.

14. Vpauenus ®penronsma I u Il poma. Teopembl @penronbma A UHTErPaIbHBIX
ypaBHEHMH ¢ siipaMu oO1ero Bujaa. YpasHeHnus Bonsrepps! [ u 11 pona.

15. Csenenue 3anau Jdupuxne u Helimana ans ypaBHeHus Jlammaca Kk MHTErpaibHBIM
YPaBHEHUSIM.

16. BapuanuoHHBIE METO/IBI, IEPBasi BapHaIllMOHHAs 3a/1a9a.

17. BapuanuoHHbIe METO/IbI, BTOpasi BApHAllMOHHAS 3aj1aya.

18. Bapmarnmonnsie Mmetoasl. Metona Putia.

19. Henuwneiinsle ypaBHeHus. Meronasl Hetorona — Kantoposuya.

20. TlonaTne aBTOMOAECTHHOCTH. ABTOMOJEIBHBIC TMOJCTAHOBKHA JJISi YpaBHEHUS
TEIIONPOBOAHOCTH.

ok wn
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Ilepeyenb KoMIeTeHUMH (YACTH KOMIIETEHIIUM), TPOBEPAEMbIX OIEHOYHbIM
CpPeACTBOM
OIIK-1, OIIK-2, ITK-1.

4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OeHUBAHUS 3HAHMI,
YMeHHI, HaBBIKOB U (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTePU3YIOIIMX ITAMbI
(popMupoBanus KoMeTeHIH I

DK3aMeH SIBISICTCS 3aKIIFOUYUTEIBHBIM JITAoM Ipolecca GOPMUPOBAHUS KOMIIETCHIIUU
CTyAECHTA NPU U3YYCHUHU JUCIUIUIMHBI WM €€ YaCTHU U UMEET LIEJIbIO TPOBEPKY U OLICHKY 3HAHUU
CTYJICHTOB 110 TE€OPUHU U MPUMEHEHUIO MOJYYCHHBIX 3HAaHWM, YMEHUN W HABBIKOB MPHU PELICHUU
MPaKTUYECKUX 3a7ad. DK3aMEHbI MPOBOJATCSA MO PACIHCaHUIO, CHOPMHUPOBAHHOMY Y4EOHBIM
OTJICJIOM U YTBEPKICHHOMY IPOPEKTOPOM IO Y4eOHOU paboTe, B CPOKH, MPEIyCMOTPECHHBIE
KaJICHJIapHBIM IpaduKoM ydeOHOTO mpoliecca. Pacnucanue 3K3aMEHOB JTJOBOJMUTCS 10 CBEICHUS
CTYJICHTOB HE MEHEE 4YeM 3a JIB€ HEJeJu J0 Hayala SK3aMEHAIIMOHHOW CeCCHU. DK3aMEHbI
MIPUHUMAIOTCS MPENOIaBaTeIIMU, BEIYIIIMMHU JICKIIMOHHBIC 3aHATUA. B OTIENbHBIX Cllydasx Mmpu
0OJIBIIOM KOJMYECTBE T'PYI Y OJHOTO JIEKTOpa WU MpU OONBIIOW YUCICHHOCTH TPYHIBI C
paspelieHusi 3aBeayronero kKadeapod OMycKaeTcss MPHUBICYCHHE B IOMOIIL OCHOBHOMY
JIEKTOPY MPENo1aBaTelis, MIPOBOAUBIIECTO MPAKTUICCKUE 3aHITHUS B TPyIIaX.

DKk3aMeHbl TPOBOAATCA B YCTHOW (¢dopMe. DK3aMeH MPOBOAMUTCS TOJBKO IPHU
MPEABSIBICHUU CTYICHTOM 3a4€THON KHIDKKH W TPU YCIOBHUH BBIMOJHEHHUS BCEX KOHTPOJIBHBIX
MEPONPUITHIA, MPEAYCMOTPEHHBIX y4EOHBIM IJIAHOM M paboueill MporpaMMoil Mo H3ydaeMoit
nucuurinHe. CTyIeHTaM Ha SK3aMEHE MPEeAOCTaBIISIETCS] MPaBO BHIOPATh OJUH M3 OMIIETOB.
Bpems noaroroBku k orBeTy cocrapiisier 60 MuHyT. [1o ucTedyeHMn yCcTaHOBJIEHHOTO BPEMEHHU
CTYJIEHT JOJDKEH OTBETUTh Ha BOIPOCHI IK3aMEHAIMOHHOTO OWieTa W MPEeJOCTaBUThH PELICHUE
3amad. Pe3ynmbTaThl 2K3aMeHa OIICHHBAIOTCS [0 YETHIPEXOAILHOW cucTteMe («OTIMYHOY,
«XOPOIIOY, «yTOBIECTBOPUTEIILHOY, «HEYAOBIETBOPUTEIHHO») U 3aHOCATCS B HK3aMEHAIlOHHYIO
BEJIOMOCTh M 3a4YETHYIO KHUXKKY. B 3aUeTHYH0 KHUXKKY 3aHOCSTCS TOJIBKO IOJIOXKHUTEIIbHbBIE
OLICHKH.

Kpurepun BbIicTaB/IeHUS OLIEHOK

O1CHKA «OMAUYHOY:

— CHCTEeMaTU3WPOBAaHHBIE, TyOOKHE U TOJIHbIE 3HAHUS MO0 BCEM pasjielaM TUCIUILINHEI,
a Tak>Ke 10 OCHOBHBIM BOITPOCaM, BBIXOIAIINM 3a Mpe/Iebl yaeOHON TPOrpaMMBbl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHMHOJOTHHU CHCTEMAaTHYECKH TIPAMOTHOE U
JIOTUYECKH MPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

— Oe3ympeyHoe BIAJCHHE HWHCTPYMEHTApHEM Yy4eOHOW IUCHUIUIMHBI, YMEHHE €ro
3¢ (PEKTUBHO UCIIOIB30BAThH B MOCTAHOBKE M PEIICHUU HAYYHBIX U MPAKTUUYECKHUX 3a/1a4;

— BBIp@KEHHAs! CIOCOOHOCTh CAMOCTOSITENIbHO U TBOPUYECKU PEIIaTh CIOKHBIE TIPOOIEMBI
Y HECTaHJapTHHIC CUTYAIIUH;

— TIOJIHOE U TJIYyOOKO€ YCBOGHHE OCHOBHOW U JOIMOJHUTEIBHOW JUTEPATYypHI,
PEKOMEH/I0BaHHOM yueOHOM nMporpaMMoi 1o AUCHUILIUHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPHUSX, KOHIEMIUAX U HAMPABICHUAX JUCLMUILUIMHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY, UCTIOIb3Ysl HAYYHBIC JOCTHKECHUS IPYTUX AUCITUTUINH;

—TBOpYECKasi CaMOCTOsITEIbHAsI pPa00Ta Ha MPAKTHUUYECKUX 3aHATUSAX, AaKTUBHOE y4acTHE B
TPYIIIOBBIX O0CYKIEHUSX, BEICOKUH YPOBEHDb KYJIbTYpPhl UCIIOJIHEHHS 3aJaHUH;

— BBICOKHN ypOBEHb CGHOPMHUPOBAHHOCTH 3asABICHHBIX B paboyeil mporpamme
KOMIIETECHITNH.

OueHka «xopouioy:

— JOCTATOYHO IMOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS IO TUCHHUILIIUHE;

— YMEHHE OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMIUAX M HAMPaBICHUSIX
JUCLUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;
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— HCMOJb30BaHUE HAYYHOW TEPMHMHOJIOTHH, JIMHTBUCTUYECKH U JIOTMYECKH MPABUIIBHOE
M3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeNIaTh 000CHOBAHHBIE BHIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM 110 AUCHUIUIMHE, YMEHHUE €T0 MCIO0JIb30BaTh B IOCTAHOBKE
U PEUICHUH HayYHBIX U PO(ECCUOHATBHBIX 3a/1a4;

— YCBOEHHE OCHOBHOHM JHMTEPATyphl, PEKOMEHIOBAaHHON yd4eOHOH mporpamMmoil 1o
JTUCLUTLIINHE;

— caMocCTofATenbHas paboTa HA MPAKTUYECKUX 3aHATHSIX, y4acTHE€ B TIPYMIIOBBIX
00CYXICHUSX, CPETHUN YPOBEHDb KYJIbTYpPbl UCIIOJIHCHUS 3aJaHU;

— cpenHudl ypoBeHb CGOPMHUPOBAHHOCTH 3asBICHHBIX B paboueld mporpamme
KOMIIETEHIIUH.

OueHka «y0oe1emseopumensHoy:

— JI0CTaTOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN 1O AUCLUILIMHE;

— YCBOGHHUE OCHOBHOM JIUTEPATyphl, PEKOMEHJOBAHHOW y4eOHOM MpOorpaMmoi;

— YMEHHME OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUAX, KOHLENIMAX M HAIPABICHUAX IIO
JUCLHUIIIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTHIMCTUYECKOE M JIOTHYECKOE H3JI0KCHHE
OTBETA Ha BONPOCHI, YMEHUE JI€TaTh BbIBObI O€3 CYIIIECTBEHHBIX OIIMOOK;

— BJIaJICHHUE HHCTPYMEHTAapHUeM Y4eOHOH AMCLUIUIMHBI, YMEHHME €ro HCIOJb30BaTh B
pELIEHUH TUIIOBBIX 3a/1a4;

— YMEHUE 0]l PyKOBOJICTBOM IIPEIOIaBaTes penlaTh CTaHAApTHBIC 33/1a4H;

— pabora 1noj; pyKoBOJCTBOM IIpenojaBaTelis Ha MPaKTUYECKUX 3aHATHUAX, JOMYCTUMBbII
YPOBEHB KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

— JOCTaTOYHBIA MUHUMAJBHBIA ypOBEHb C(OPMHUPOBAHHOCTH 3asiBICHHBIX B pabodeid
IpOrpaMMe KOMIIETEHLIUN.

O1eHKa «Hey0061emeopumenbHo»:

— (pparMeHTapHbIE 3HAHUS 10 TUCLHUIUINHE;

— OTKa3 OT OTBETA;

— 3HAHME OTAEJbHBIX HCTOYHUKOB, PEKOMEHJOBAaHHBIX Y4e€OHOW HporpamMmon 1o
JUCLUIUINHE;

— HEyMEHHE UCIO0JIb30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

— HaJM4yue rpyObIX OonIMOOoK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodel mporpamme
KOMITETECHIIMH.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCHHUIINHBI

5.1 OcHoBHasi 1UTEpaTypa:

1. XKubGep, A.B. YpaBHeHus marematuueckoil ¢pusuku. HenuHelHble MHTErpUpyeMble
ypaBHenus / A.B. Kubep, P.JI. Myprazuna, U.T. Xabubymmn, A.b. [lla6at. M: Opaiit, 2017.
375 c. [DnexTpoHHsIii pecypc]. - Pexxum nocryma: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14EQ0FF.

2. CaburoB K.b. YpaBuenus matemaruueckoit gpusuxu. M.: duszmatiut, 2013. 352 c.
[DnexTponHsIii pecypc]. - Pexxum qoctyma: https://e.lanbook.com/book/59660.

3. CaburoB K.b. K Tteopun ypaBuenuii cmemannoro tuma / K.b. CabGutoB. M.:
Ouszmarimur, 2014, 304 ¢ [DOnektponHwi  pecypc]. -  Pexum  gocryna:
https://e.lanbook.com/book/59713.

4. Tpenorun B.A. VYpaBHeHus B uacTHbIX npou3Boanbix / B.A. Tpenorun, N.C.

Henocekuna. M.: ®usmaraur, 2013. 228 c. [OnektpoHHbI pecypc]. - Pexum npocryna:
https://e.lanbook.com/book/59744.
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HJ’IH OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMAMH C OTpaHUYCHHBIMU BO3MOXKXHOCTAMU
3A0POBbA UMCIOTCA U3AaHHWA B JICKTPOHHOM BUIC B BHGKTpOHHO-GI/IGJII/IOTGLIHLIX CHUCTCMaAX.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Anpmomwmn, I'T. Teopust TMHEHHBIX W HEIMHEWHBIX KojeOanuit / I'.T. AmmommuH. —
CII6: Jlams, 2013. [OnextpoHHBIi pecypc]. - Pexum pocryma: Pexum gocryma:
https://e.lanbook.com/book/4640.

2. Tonockokos, JI.I1. Kypc MaTemaruueckoii pusmnku ¢ ncnoip3oanue nakera MAPLE
| 1.I1. TomockokoB. — CII6: Jlaub, 2015. 575 ¢. + [DaekTponHslii pecype]. - Pexxum mocryma:
https://e.lanbook.com/book/67461.

3. Wnpun, A.M. YpaBHeHus maremarnueckoir ¢usuku. Mocksa: dusmariaut, 2009.
192 c. +. [DnexTpoHHbIi pecype]. - Pexxum mocryna: https://e.lanbook.com/book/2181.

4. TuxonoB, A.H. VYpaBuenus wMatemaruueckoii ¢usukun / A.H. TuxoHos,
A.A. Camapckuil. — M.: U3n-8o MI'Y, 2004.

5. XpennukoB A.}O. CoBpeMEHHBIN p-aJuyYeCKU aHAIU3 U MaTeMaTtuueckas (pusuka:
Teopuss u npunoxennst / A.}O. Xpennuko, B.M. IllenkoBuu. MockBa: ®usmariur, 2012.
452 c. [DnexTponHblii pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/5299.

6. HOmosuu, B.1. Marematuueckue mojenu ecrecTBeHHbIX Hayk /| B.M. KOmoBuu. —
CIl6: Jlame, 2011. 335 «c¢. + [DnektponHsli pecypc]. - Pexum pocryma:
https://e.lanbook.com/book/689.

5.3. Illepuoauyeckue u3IaHusl:

1. Hoxmaget AH P®. ISSN 0869-5652.

2. Joxmansl AH Beiciiei mkojsl Poccun. ISSN 1727-2769
3. Maremarnueckoe moaenupoBanue. ISSN 0234-0879.

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPpeMeHHbIe MpogeccHoHaIbHBIE 0a3bl
JAAHHBIX M MH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

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

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbublie 6a3b1 JAHHBIX:

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

2. Hayunas snextponHas 6ubnuorexka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcol cBOOOaHOTO f0CTYNA:

1. Mup maremaruueckux ypasuenun EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®wuswuka, xumus, MaTemaruka. http://www.ph4s.ru/index.html

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

4. Cnosapu u suituktonequu http://dic.academic.ru/;

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbie pecypebl Kyol'y:
Cpena MoayibHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHUKaIuil 1 KoH(MepeHIHii
http://mschool.kubsu.ru/
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5.4 Ilepeuyenb MHGOPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX NPH OCYLIECTBICHUHN
00pa30BaTeILHOIO MPoIecca Mo JMCUUILIHHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT U

1. IlpoBepka MHIMBHIYaJNbHBIX 3aJaHUM U KOHCYJBTUPOBAHUE IOCPEACTBOM 3JIEKTPOHHOU
IIOYTHI.

2. Ucnonp3oBaHue SJCKTPOHHBIX MPE3EHTALMH TNPH  NPOBEACHUU  JICKIUOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. Hcnonbp3zoBaHne MaTeMaTHYECKUX MAKETOB MIPU BHITOJHEHUH UHANBUIYAIBHBIX 33/1aHUI.

IlepeyeHb HE0OXOUMOTI0 MPOTrPAMMHOTIO O0ecTeYeHust

1. Onepanuonnas cuctema MS Windows.

2. MHurerpupoBannoe odpucHoe npuioxkernne MS Office.

3. IIporpammnoe obecriedeHue sl OpraHM3alldd  YOPABISEMOTIO KOJUIGKTMBHOTO U
6e3omacHoro jnocryna B MTHTepHeT.

4. Maremaruueckuii maketr Matlab.

6. MeToauyeckue yKa3aHusi JJisl 00y4al0IUXCs 10 0CBOEHUIO THCIIHIITHHBI

[Io xypcy npeaycMOTpeHO MpOBEACHUE JIEKIUMOHHBIX 3aHATHM, HAa KOTOPBIX JAETCS
OCHOBHOI CHCTEMaTU3UPOBAHHBIN MaTepuall U Ja0OpaTOPHbBIX 3aHATHI, Ha KOTOPBIX CTYJICHTHI
MPUMEHSIOT TOJYYEHHbIE TEOPETUYECKHE 3HAHUA K PEIICHHI0 KOHKPETHBIX 3a7ad. YpPOBEHb
YCBOCHHMSI TEOPETHYECKOr0 MaTepuana IPOBEPSETCA IMOCPEACTBOM OIPOCa MO OCHOBHBIM
BOIPOCaM TE€MbI U PE3yJIbTaTaM BBINOJHEHUS WHANBUAYAIBHBIX U TPYIIOBBIX J1a00paTOPHBIX
3aJaHUH.

BaxuneiimuM »TanmoM Kypca SBISETCS CaMOCTOsITeNbHAs paboTa MO JUCHUIUIMHE.
[lepedens pa3aenoB sl CAMOCTOSTEILHOTO U3YUEHUS IPUBEIEH B pazzeine 2.5.

Hepe'{eﬂb BOIIPOCOB JIdA CAaMOIIOATOTOBKH

1.  IlpuBenuTe OCHOBHBIE IOCTAHOBKHM 3aJiay JJIsl BOJHOBOTO YPaBHEHMUS.

2.  llpuBennTe OCHOBHBIE TOCTAHOBKH 33J]a4 JJIsl ypaBHEHUs U y3un.

3. Yrto Ha3bIBaeTCs CBEPTKON (PYHKIUI?

4.  Jlaitte onpezenenre HocUTemst 0000IeHHON (PYHKITHH.

5. Yo Ha3bIBaeTCs MPSIMBIM MTPOM3BECHUEM 0000IEHHBIX (DYHKIIMNA?

6. Kakue ¢yHKIMM Ha3bIBAIOTCS CHENHUATbHBIME (QyHKIUsSMHU? [IpuBeanTte npuMeps
CHelHaNbHbIX (GYHKINH.

7. 3anumute ypaBHeHHe beccens unaekca n.

8.  Kakue crenuanbHble QyHKINMU Ha3bIBAIOTCS chepuyecKuMu’?

9. Hamummmre ypaBHEHHE, pEIICHUSMH KOTOPOTO SIBISIOTCS chepuueckre (QpyHKIHH
Jlexannapa?

10. Kak ompenenstorcst GpyHKIUM Jlexanapa BToporo poja?

11. Kak cBs3anbl Mexay coO0# Jto0bIe 1Ba peleHus ypaBHeHus Jlexanapa?

12. Kaxas QyHKIHUS SIBISETCS MPOU3BOISIIEH Il CUCTEMBI IOJTHHOMOB Jlexanipa?

13. TIlpuBenute npuMepbl NPUMEHEHHS MPOU3BOASAIICH (QYHKUUU Ui IMOJTUHOMOB
Jlexxannpa.

14. Tlomyuute pexkyppeHTHbIE (POPMYIIBI U1 TOTMHOMOB JlexaH ipa.

15. Cdopmymupyitite 3amauy [typma — JluyBuinis, CBSI3aHHYIO C IOJIHMHOMaMHU
Jlexxannpa.

16. JlaiiTe ompeneneHnue HHTETpabHOMY ypaBHEeHHIO DpearoibMa BTOPOTo posa.

17. TlpuBenute obumii BUa ypaBHeHust @pearosibMa nepBoro poja.

18. Kaxoe uHTErpanbHOE ypaBHEHHE HA3bIBACTCS PETyISPHBIM? CHHTYIISIPHBIM?
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19. IlpuBenure pelIeHHE HHTETPAIHLHOTO YypaBHEHHs BoibTeppbl BTOpPOro poja ¢
Pa3HOCTHBIM SIIPOM.

20. Kakoe sapo Ha3bIBaeTcs BHIpOXKACHHBIM? [IpuBeuTe npumepsl.

21. Jlaiite omnpexnereHue COOCTBEHHBIX 3HAUEHWA W COOCTBEHHBIX  (DYHKITHIA
MHTETPAIILHOTO ypaBHEHUS?

22. Uro Ha3bIBaeTCS PE30JHLBEHTON HHTETPATHHOTO YPaBHEHUS?

23. VYKaxuTe CBS3b MEXAY pa3pelIMMOCThI0 OJHOPOJHOTO U  HEOJHOPOJHOTO
MHTErPAIIBHBIX ypaBHEeHUN Ppenroyibma.

24. Kakue 3amaun pemaer BapuanuoHHoe wucuucienue? IlpuBemure npuMepsl
BapUaIlMOHHBIX 33/1a4.

25.  Yro HazbiBaetrcs pynknuonanom? IlpuBeaure npuMepbl GyHKIIMOHAIOB.

26. Yto Ha3piBaeTcs Bapuamueidl aprymenra (¢yHkunuoHama? YTo Ha3bIBaeTCs
Bapuanuen GyHkimonana?

27. CdopmynupyiiTe MpOCTEHINTYIO BAPHALIMOHHYIO 3a/1a4Yy.

28. Jlaiite ompeneneHue sKkcTpeMyMa (yHKIIMOHAIA.

29. Uro Takoe CWIBbHBIHN (cIa0bIil) SKCTpeMyM?

30. Kakue ¢pyHKIMH Ha3bIBAIOT JTMHEWHO HE3aBUCUMBIMU ?

31. JlaiiTe ompenieneHne OTHOTH CHCTEMBI (DYHKIIHH.

32. Kakoe ycrnoBue Ha3bpIBalOT YCIOBUEM CTAIMOHAPHOCTH (PYHKIIMOHAA?

33. IlpuBeamre Qopmyny i Bapuanuud (QyHKIMOHAA B Cclydae TPOCTEHIEH
BapHAIlMOHHOM 3a/1a4H.

34. llepeunciuTe U3BECTHBIEC MOIXOAbI K PEIICHUIO HEJTMHEHHBIX YPaBHEHHIA.

35. 3anummute ypaBHeHHe broprepca u HaliuTe €ro peiieHue B BUae Oeryiei BOJIHEIL.

IIpumepHbIe 3a1a44 I CAMOCTOSITEILHOH PadoThI

1. Tpunannexut 11 Gynkums U(X)=1, x €(~1,1) npocTpancTBy H!(-11)?

2. BbisiCHUTS, IpH Kakux N, S, & (o >-n) dyskus U (X) = |X|a IPUHAUICKUT IIPOCTPAHCTBY
He(B,), TA€ B, —mmap pammyca | ¢ HEHTPOM B TOYKe 0eR".

3. Paznenenue nepemeHHbIX ypaBHeHus LlIpeaquHrepa B OpTOroHaNbHBIX CUCTEMAaX KOOPMHAT.

4. Paznmenute mepeMeHHBle cTanmmoHapHOTO ypaBHeHus IlpemuHrepa B cdepudeckux
KOOp/IMHATaXx.

S. Haiitu ¢pynkumio ['puna 1BymepHOro BoJaHOBOrO ypaBHeHHs (BbimoaHuTh npeodpa3oBanue
Jlannaca o BpeMeHH).

6. Berauciuts mpou3BoaHyo Sign COS X .

N _jcosx, x>0;

7. Haiitu Bce nponsBoaHble QyHKIMH y(x) = { 0, x<0.

8. TMokasatk, uto o™ (x—a)=f(x)=f (m) (x—a).

9. KakoMy MyHKTY yJqOBJIETBOpSET NenbTa-(pyHKIUS B 0000meHHOM cMmbicie (6 — GyHKuus
XeBwucaiina)?

10. a0 (x)=5(x); 6 0(0)=5(x); B (X)=5(x); D [O(x)dx=5(x).

0

11.  BbIUHCIHUTH B D'(RZ) H(t)é(t)*zaL\/t)_te%aZt).
a\/ T

12. Boeruncnuts npeodpazoBanus Oypbe cneayommx QyHKIUN: a) s (X), k=12; 0)
signx ;
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13. Ha rpanune OeckoHeUHOTO MNWJIMHIpa paauyca R Temmeparypa oOCHMIUTHPYET Kak
T(t):TO sinwt . Haiitu pacmpenenenue Temmeparypbl B IHJIUHApPE Kak (YHKIHIO BPEMEHH.

X
UccnenoBars penienue npu o > R /i€ ¥ — TeMIIEPATYPOIPOBOAHOCTbD.

14. B kpyre enMHHYHOTO paanyca pemnTh 3anaqy Jupuxiae U (x, y) Ry = 2<x2 + y) .

15. Haiitu COOCTBEHHBIC YaCTOTHI ® KoJIeOaHui mapa paauyca R:
1 ¢ ou R
———Au=0, —| =0, npuycnoBun —>1.
c” ot or|,_q c

16.  Tlokazate, uyto ypaBHeHue IllpeauHrepa s JOBYMEPHOTO «aToMa BOJIOPONA» B

v
JX+y?

. Haiitu ypoBHu sHeprum E.

1
JJIeKTpUUecKoM noie F —=Ay — + Fyw = Ey nomyckaer paszeneHue nepeMeHHbIX B

2 2
KoopauHaTax X =&, Y = 5777

17.  Jokasats, aro ecmu f € C*(R), T0 %( f(x)-f (O)) eC”(R).

18.  Iloctpouts ¢ynkumio ['puna nBymepHoro ypaHenus Ipemunrepa iEZAl//, riue

v(r,0)=9(r)

2
19. Pemuth ypaBHeHUE gt—u -C Z—u +ia aTl: =0 C TOYEYHBIM I'PaHUYHBIM YCIOBHEM U (O, t) =0 (t)
X

Y HYJICBBIMU Ha9abHBIME (BeImomHUTE mpeoOpa3oBanue Jlamiaca mo BpeMeHH).
20. Haiitu npeoOpa3zoBanue Oypre clieqyromux 0000MeHHbIX QyHKINI:

sin( ry [x
21.  a) §(r-r), r=|x, xeR? 6)%, r=|x, xeR®.
X
22. Haiitu o6patubie npeobpazoBanue Oypbe cneayomux 00001meHHbIX (YHKIUI:
23. a) —,aeR" nx3; 6)2;,0561&3.
o] jof +K*
24.  Tlomp3ysck pesynsTaToM 13 6) HaiiTi yHmaMeHTanIbHOE pernenue ypapHerns Au—ku=0.

ikr

25.  IIpoBeputh, 4TO (PyHKIUSA Tt riae r=|x , ABJIseTCA (PyHAAMEHTAIbHBIM peIIeHUueM
r

3
ypasuenus ensmronbua AU+k*u=0 B R®.
26.  Hamucarb pasnoxenue 1o chpepudeckuM (QyHKIHMAM IUIOTHOCTH MOBEPXHOCTHBIX 3apsIoB,
MHJIyIIUPOBAHHBIX HA MPOBOISALIEH Chepe TOUECUHBIM 3apsIIOM.

o Uy, X=0;
27. Haiitn aBTOMOIEIBHOE pELIEHUE YPABHEHHSI TEIIONPOBOIHOCTH, ecin U (X, O) =10, x<0
28. Haiitu  aBTOMOnenpHOEe  pemieHue  MoauduUupoBaHHOrO  ypaBHeHHs  broprepca

8_u+up8_u:82_u’ rae pe N, u(x,0)=5(x).
ot ox  ox?

[Tonck wuHpOpMAIUU I OTBETOB HAa BOMPOCHI I CAMOCTOSITENILHON paboThl U
BBITIOJTHEHHS 33JIaHUI B HEKOTOPBIX ClIy4asx MPEAroJiaraeT He TOJIbKO HM3Y4€HUE OCHOBHOU
yueOHOM JUTEpaTypbl, HO W TMPHUBJICUCHUE JOIMOJHUTEIBHON JHTEpPaTyphl, a TaKKe
WCIIOJIb30BaHHUE peCypcoB ceTh MHTepHeT.

B pamkax camocTosiTenbHOU pabOThI CTYACHT TOTOBUT pedepaTuBHYIO paboTy, 00beMOM
He meHee 10 cranui. Kaxprit CTyIeHT BBITIOIHSAET padoTy MO OJHOM TeMe.
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Jlns Hanucanusa pedepara HeoOXoauMo Tom00path JuTeparypy. OOiiee KoJIW4ecTBO
JTUTEPATypHBIX HCTOYHHWKOB, BKJIIOYAss TEeKCThI W3 MHTepHera, (MyOnuKanuyd B KypHalax),
JOJIKHO COCTaBJATH He MeHee 10 HamMeHOBaHMM. YUeOHUKH, KaK MPaBHUIIO, B JHUTEpaTypHbIC
UCTOYHUKHU HE BXOJSIT.

Pedeparsl BeimonustoT Ha muctax ¢popmara A4. CTpaHUIlbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PUCYHKH CHA0XarOT MOJPUCYHOUHBIMA HAAMHUCIMH. TEKCT CIeAyeT IedaTaTh
mpudTom Ne 14 ¢ wmHTEpBajIoM MEXAy CTpokamMu B 1,5 uHTepBana, 0€3 HEIOMyCTHMBIX
cokpaieHuii. B koHie pedepara T0JDKHBI OBITH CACIAHBI BRIBOJIBIL.

B koHI1Ie paboThI MPUBOISAT CIIUCOK UCTIOIb30BAHHBIX HCTOYHHUKOB.

Pedepar momkeH ObITh MOAMICAH MAaTKCTPAHTOM C YKa3aHHEM JIaThl ee 0(hopMIIeHUSI.

PaGotbl, BbIMOTHEHHBIE 0€3 COOMIOACHMS MEPEUUCICHHBIX TpeOOBaHMI, BO3BPAILIAIOTCS
Ha J0paboTKy.

BroimonnenHas maructpantoM paloTa ompenaesseTcss Ha MPOBEPKY IpEnojiaBaTeiio B
yCTaHOBJICHHBIE CPOKHU. Ecny y mpemnojaBarens eCTb 3aMeuaHusi, paboTa BO3BpaIIaeTCs ¥ MOocie
UCIpaBlieHUH 100 BHOBb OTIIPABIISETCS HA IPOBEPKY, €CIIU UCIPABICHUS CYIIECTBEHHbIE, JTHO0
NPEIbABISETCS HA K3aMEHe, TJIe TPOUCXOUT €€ 3allNTa.

[IpumepHbIe TeMbI pedepaToB NpeaCTaBICHbI B 11. 4.1.

B ocBoeHWM NUCHUIUIMHBI HHBATUIAMH U JIMIIAMU C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM HHIMBUTYaTU3aIMN O0yICHHS W YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W O0yJaroIllUMCS WHBAIWIOM WM JIUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajJbHO-TeXHHMYecKasi 0a3a, HeoOXoauMasi /ISl  OCYIIECTBJIEHHS
00pa30BaTeIbHOI0 MPOLECCa MO THCIUILINHE

No B pator MarepuanbHO-TEXHUYECKOE 00ecredeHNe TUCIUIIIMHBI U
OCHAIIICHHOCTh
1. JlexuuoHHble 3aHATU | JIeKLIMOHHAsT ayQUTOpHs, OCHAILICHHAs IpPEe3eHTALUOHHON
TEXHUKOM  (IpOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IPOrPAMMHBIM OOECIeUYeHHEeM, a TaKxkKe
Heo0xoauMon Mebenblo (10cKa, CTOMBI, CTYJIbA).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlabopaTopHbIe KoMmnproTepHBbIl K1acc, YKOMIUIEKTOBAaHHBIM KOMIBIOTEpPaAMU
3aHATHA c JIUIEH3UOHHBIM IPOrpaMMHBIM o0ecrnieyeHueM,
Heo0xoauMon Mebenblo (10cKa, CTOMBI, CTYJIbA).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pymnmoBsle AymuTtopust Ul CEMHUHApCKUX 3aHATUH, TPYIIOBBIX U
(MHIUBUIYaNbHBIE) | WHIMBUIYAIbHBIX KOHCYJIbTAIIHH, YKOMILIEKTOBaHHbIE
KOHCYJIbTallUH Heo0X0MMON MeOenbIo (I0CKa, CTOMbI, CTYJIbS).
(aynuropun: 129, 131).
4. Texyuuii KOHTPONb, | AyIUTOPHS JUIsI CEMUHAPCKUX 3aHATUH, TEKYILEr0 KOHTPOJIS U
POMEKYTOYHAs MIPOMEKYTOUHOM aTTecTaluH, YKOMIUIEKTOBaHHAs
aTTecTanus HEo0X0 MoK MebenbIo (I0CKa, CTOJNbI, CTYNbs) (ayTUTOPHUU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, AS512), xommbloTepaMH C  JIMICH3HOHHBIM
IpOrpaMMHBIM OOecrieueHrneM U BbixonoMm B mHTepHeT (106,
106a, A301)
5. CamocrosiTenbHas Kabuner s camMocTOsITENIbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMIIBIOTEPHON TEXHHMKOW C BO3MOXHOCTBIO MOIKIKYEHHS K
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MarepuanbHO-TeXHUYECKOe 00ecredeHNe JUCIUILINHEBI U

No Bug pabor
OCHAII[EHHOCTH

cetu «VHTEpHET», NPOrpaMMOM HSKPAHHOIO YBEIHMYECHHS,
00€eCreveHHbIl TOCTYIIOM B AJIGKTPOHHYIO HH(GOPMAaIMOHHO-
o0pa3oBaTeNbHYI0  Cpeoy  YHHBEPCHUTETa, HEOOXOIUMOM
MeOenbIo (JI0CKa, CTOJIBI, CTYJIBS).

(Ayautopust 102a, unTanbHbIN 3a1).

OcymiecTBiieHHe yY4eOHOrO Tpoliecca TPEANoiaraeT HaJMdue HEOOXOIUMOro JIs
pealM3aniid  JAaHHOW MPOTpaMMbl TEPEYHS MaTEePHATbHO-TEXHUYECKOTO OOECIICUeHUs:
ayJIUTOpUH, OOOpPYIOBaHHBIC BHJCONMPOCKIIMOHHBIM OOOpYAOBAaHHEM Uil TPE3CHTAIUN
(undpoBoil TIPOEKTOP, 3KpaH, HOYTOYK) W HEOOXOMUMON MeOenbio (I0CKa, CTOIBI, CTYIIbs);
KOMITBIOTEPHBIE KJIACCHI C KOMITBIOTEPHOW TEXHUKOW C JIMIIEH3MOHHBIM TPOTPaMMHBIM
oOecrieyeHreM 1 He0OXOAUMOM MeOETbIO (I0CKA, CTOJIBI, CTYJbS) 7Sl IPOBEACHUS 3aHATHH.

MaructpanTbl ¥ TPENojaBaTeId By3a HMMEIOT IMOCTOSHHBIN JOCTYII K 3JCKTPOHHOMY
KaTauory yueOHOM, METOIUYECKOM, HAYYHOH JIMTepaType, MEepUOIMICCKUM HM3JaHUSIM U apXHUBY
CTaTei.
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