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1 Hesn n 3axa4M N3y4YeHUs U CHHIIIMHBI

1.1 Ilean ocBOeHUST TUCUUILIHHBI

Lenmn wu3ydeHWs] AUCHMIUIMHBI OIpPEIENICHbl TOCYIapCTBEHHBIM 00pa30BaTENbHBIM
CTaHJApPTOM BBICHIETO O00pa3oBaHUs M cooTHeceHbl ¢ obmmmu 1ensmu OOII BO mo
HanpaBIeHUI0 NoArotoBku «llpukmagHas mMaTeMaruka U MHOOPMATHKa», B paMKaX KOTOPOTO
IIpenoAaeTcs JUCLUILINHA.

JlaHHas [OUCLUIUIMHA CTAaBUT CBOEW WeJbI0 M3Y4CHHME METONOB IOCTPOCHUS
MaTeMaTHYeCKUX MoJeleil Ha OCHOBE YpaBHEHMM MaTeMaTHuecKol (GU3UKH, OBJIAZCHUE
anmapaToM MaTeMaTHYeCKOW (PU3MKH M BBIPAOOTKY y OyIyIIMX CIEIHATUCTOB TEOPETUYECKUX
3HaHUM W yMeHuUd QopMynupoBaTh 3aJauyd IMPHUKIAJHOIO HCCIENOBaHUS B 00IacTH
MaTeMaTHYeCKOW (M3MKM M OIICHHMBAaTh CPEICTBA, HEOOXOIMMBbIE JUISI €ro IPOBEICHHUSA,
Hojy4yeHue onblta 3()QPEeKTUBHOrO MNPUMEHEHHs MaTeMAaTH4YeCKMX METOJ0B B HAy4yHOH
JesITeIbHOCTH, (POPMHUPOBAHUE MPO(PECCHOHANBHBIX HABBIKOB HCCIIEIOBATEIS.

IIponiecc ocBOEHMs JaHHOW JAMCLMIIMHBI HAIpaBiIeH HAa IOJIY4YEHUs HE0OXOIUMOro
o0beMa TeopeTHUYecKux 3HaHWi, orBedarommx TpedoBanusiM ®PI'OC BO u obecneunBarommx
YCIIEIIHOE NTPOBEJCHUE MarucTpoM npogecCHOHaIbHON AEATEIIbHOCTH, BJIaJIEHUE METOI0JI0THeH
(GopMyIUpOBaHUS U pElICHUs MPUKIAJHbIX 3a]1a4, a TaKKe Ha BbIPAOOTKY YMEHUN MPUMEHSThH
Ha TpPaKTUKE METOAbl MPUKIAAHOM MaremMaTuku M uHpopMaTuku. Llenu IUCHUIIMHBL
COOTBETCTBYIOT ciieAytoumm popmupyembim komnerenuusm: OIIK-1, OIK-2, T1K-1.

1.2 3apaun JUCHUIINHDBI

OCHOBHBIE 3224 H JUCIIATUIMHEI:

— YCBOGHHE HJCH M METOJIOB MAaTEMaTHYeCKOW (H3HMKH, HEOOXOTUMBIX ISl PEIICHHS
TEOPETUYECKHUX U MPUKIIAIHBIX 3a/1a4 MPUMEHEHUS JTUCIUTIIHHBI;

— (hopMUPOBAHNE HABBIKOB IIOCTPOSHUS MAaTEMAaTUYCCKUX MOJIEIIeH, BRIOOpa aIecKBAaTHOTO
MaTEeMaTHYECKOI0 arapara MX HCCICAOBAaHMS, aHaIW3a M IPAKTHYCCKOH HMHTEPIpETaIUH
MOJTyYEHHBIX MAaTEMATUYECKUX PE3YIITATOB UCCIICAOBAHUS PEATLHOM 3a/1a4H;

— (hopMHUPOBAHUE TBOPYECKOTO TMOJAXOAa K MOJCIMPOBAHHIO PA3JIMYHBIX IPOICCCOB;
MPUBUTHE TPAKTHYECKUX HABBIKOB HCIIOIH30BAHUS METOJIOB MAaTeMaTHYeCKOW (U3HWKHU IPU
pelleHur TPHUKIAJHBIX 3a/a4, aHallu3e M MOJCIUPOBAHUM PEaTbHBIX MPOIECCOB (PHU3UKH,
TEXHHKH, SKOJIOTHH U JIP.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HucuunnuHa «JlomonHUTeNbHBIE TJIaBBl ypaBHEHUH MaTeMaTHUYECKON  (UBHKI»
OTHOCHUTCS K oOs3atenbHOM uwactu broka 1 "ductumiauaer (Momaynu)"' ydeOHOTro TuIaHa
MOJATOTOBKA Marucrpa, Oa3upyeTrcss Ha 3HAHHUSAX, IMOJYYEHHBIX [0 CTAaHJIApTy BBICIIETO
o0Opa3oBaHMs, U SBISETCS HEOOXOAMMOHN Il TEOPETUYECKOW MOJrOTOBKM MAarucTpoB IO
nporpamme «MaremMaTu4eckoe MOJEIUPOBAHNE B €CTECTBO3HAHUM U TEXHOJIOTHUSIX ).

Mecto Kkypca B MNpoQecCHOHANIbHONW MOJArOTOBKE MarucTpa OIpEAeseTcss poJIbIo
METOJIOB ~ MaTeMaTHueckoh (Qu3uku B  (HOPMHUPOBAHHH  BHICOKOKBATU(UIIMPOBAHHOTO
CrienMagucTa B JIIO00M 00yacTH 3HAHWM, UCHOJIB3YIOIIEH MaremaTudeckue mozenu. JlanHas
JTUCITUIIIIMHA SIBIISIETCS BaXKHBIM 3BEHOM B 00ECMEUEHHHM MarucTpa 3HaHUSMH, MO3BOJISIFOIIMMU
MPUKIAHUKY YCIEUIHO BECTH MPOQPECCHOHANbHYIO JeATelNbHOCTh B cepe pa3zpaboTku
MaTeMaTHYECKUX MOJENel pelraeMbIX 3ajad, a Takke 00ecreunBaTh MOTHBIA IMKJ IMpoliecca
MonenupoBaHus. lMMeercss Jormyeckas U COAEp)KaTENbHO-METOAMYECKas B3aMMOCBS3b C
apyrumu yactsamu OOIT BO.

JlaHHasi TUCIUIUIMHA TECHO CBsi3aHA C TaKUMU AMCHMILIMHAMH, KaK «MaTeMaTHYeCKUi
aHau3, «auddepeHInaIbHbIe YPaBHEHU», KyPaBHEHUS MATEMAaTUYECKON (PU3UKI».

Martepuan Kypca MNpeAHa3Hauy€H JUIsl WCHOJb30BAaHUS B CIEAYIOUUX JAUCHUIIMHAX:
«CreticeMuHap, «CoBpeMeHHbIE METO/bI 00paboTku CUTHAJIOBY, «Mopnenu
TerioMaccornepeHoca», «MoaenupoBaHue 3KOJIOTUYECKUX IMPOLIECCOB U CUCTeM». Pe3ynbpTaTsl



U3yYEHHsI Kypca TakKe MOTYT OBITh HCIIOJIb30BaHbI IPU MPOXOXKICHUHU IMPOU3BOACTBEHHOMH
NPAaKTUKU U BBIIIOJHEHNH BBITYCKHOM KBaJIM(UKALIMIOHHON paOOTHI.

1.4 Ilepeyennb

IIAHMPYeMBbIX

pe3yJbTaToB

o0yueHust

mo AUCHHUIIJINHE,

COOTHECECHHBLIX C INIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUSA OﬁpaSOBaTeJIBHOﬁ NnporpaMmal

Nzyuenue

JAHHOM  y4eOHOW  JAMCIUIUTMHBI

HaIrpaBJICHO

Ha

dbopmupoBaHue y

oOydaromuxcs 00menpodeccnoHATbHBIX U TPOGECCHOHATBHBIX KOMITETESHITHI:

Kon n WHuKaTOpBI TOCTUKEHUS KOMIICTCHIIUN
Ne HAauMEHOBAHHE
ILIL. 3HaTh yMeThb BJIaJIeTh
KOMIIETEHIUU
OIIK-1 — TOHATUS U KOH- | — TIEPEeBECTH KOH- | — METOJI0JIOTUCH
Criocoben LENIUd MaTeMaTHYeCKO# | KpeTHyr  HpuKiaa- | GopMyanpoBaHus u
pelath (uzuky; HyIO 3a[a4y Ha S3bIK | PEIICHHUS  NPHKJIAJHBIX
AKTyaJIbHBIC — momxomel K Hc- | auddepeHnmanbHpIX | 33729 MaTeMaTHIeCKOH
3a7a4n CICZIOBAaHUIO yPABHEHUH | yPaBHCHHUI ¢ | dusnkw;
(YHIAMEHTATBHO MareMaTuyeckol (DM3MKHM, | YACTHBIMH ~ TPOU3- | — HaBbIKAMH  aHAJIU3a,
i ¥ mpEKIATEOMH neKamMe B OCHOBE | BOJAHBIMH WM HHTE- | CONOCTABICHHA u
1. |varemaruxu noctpoenust 3Q(GEKTUBHBIX | TPANILHBIX YPaBHEHHH | 06OOIIEHHS PE3YIILTATOB
AHAJIUTUKO-YUCIICHHBIX U ONpEAENUTb IYTH | TECOPETUUYECKUX U IIPAKTH-
METO/IOB PELICHHS 33/1ad | €€ PEIICHHUS, YECKHX HCCIICOBaHUH B
—  HCIOIB30BaTh HPEeAMETHON 00JIacTH;
COBPEMEHHBIC TEOPUH | — HABBIKAMH To-
s PEIICHHUSI | CTPOCHHUS MaTema-
HAy9HO-HUCCIICZIOBA- | THYECKUX Mozenen
TEILCKMX U TPH- | PU3HYECKHX POLIECCOB.
KJIAIHBIX 33/1a4.
OIIK-2 — COBpPEMEHHbIE — IIPUMEHATh — MaTeMaTu4eCcKOon
Cnocobex TEHACHIMHU  Pa3BUTUSA | METOJbI KYJIbTYpO;
COBCPIICHCTBOBAT| ()yHIAMEHTAJIBHBIX M | MATEMaTUYECKON —  OCHOBHBLIMH
b Y| TIPUKJIAAHBIX bu3nku K | MEeTOIaMH
peanu30BLIBATE | UCCIICAOBAHMIMA B | HCCIIEZIOBAaHUIO UCCIIEIOBAaHUS u
HOBBIE o0nactu MaTeMaTU4eCKOU peleHns] JTMHEHHBIX |
MaTEMaTHYECKHUE | MAaTEeMAaTUICCKOM MOJIeId M OLEHKH | HEITMHEWHBIX
METOJIbI PEIICHHS| (DU3HKH; €€ aJIeKBaTHOCTH; mddepeHanbHbIX
2 IIPUKIAAHBIX — CMOCOOBI MCTOJB30- | — COAEpPXKATEIbHO | YPaBHEHUH B YaCTHBIX
" [3a;a4 BaHMS COBPECMCHHBIX | MHTCPIPETUPOBATL | MPOU3BOJHBIX U
METOJIOB JJISl PEILEHUs | Pe3yJIbTaThbl MHTETPaJIbHBIX
Hay4YHBIX 51 YPaBHEHH
IIPAKTUYECKUX 337a4;
— crnoco0bl UCHOJIB30-
BaHUS  COBPEMEHHBIX
METOJIOB JJISl PEIEHUs
Hay4YHBIX u
IIPAKTUYECKHX 3a7a4
IK-1 — TPHUHIMUIBI BbIOOpA | — HCHOJB30BaTh | — HAaBBIKAMHU
Cnocobex METOJI0B M  CPEACTB | TEMATHYECKHUE HCIIOJIb30BAHUS
(GopMynMpoBaTh | M3ydeHHs ~ MareMard- | HHQOPMAIIMOHHBIC | MAKETOB  MPHKIAJIHBIX
u peliaTh| 4eCKOW MOIENH pecypcsl o | mporpamm st obec-
3  |aKTyalbHbIE u pe3ysipratax  Co- | IIEUYeHUus nporecca
3HAYUMBIE 3aJa4u BPEMEHHBIX UC- | MOJEIUPOBAHUS Ha
(dbyH1aMeHTaJIbHO CJIEJOBaHUM B | OCHOBE MaTtema-
U W NPUKIATHOU o0jacTu MaTema- | THYeCKO pu3mKu
MaTeMaTUKU THYECKOH (pr3uKH




[Ipouecc ocBOEHUS QUCHUIUIMHBI «/]OMTOTHUTEIBHBIE IJ1aBbl YPABHEHUN MAaTeMaTUYECKOU
bu3MKW» HampaBieH Ha TIOJIY4YEHUS HEOOXOAUMOTOo o00beMa TEOPETHUYECKUX 3HaHUM,
orBevaromux TpedboBanmsiM @I'OC BO u obecrieumBaromuX YCIEHIHOE BEACHUE MarucTpoMm
HAyYHO-UCCIIEIOBATeNIbCKONW JESITeIbHOCTH, BJIAJIGHUE METOAOJOrueil (QopMyIupoBaHUsS U
pelleHus MPUKIAAHBIX 33724, a TAK)KE Ha BRIPAa0OTKY YMEHUHN MPUMEHSITHh Ha MPAKTUKE METOJIbI
MPUKIIATHON MaTeMaTHUKU U HHPOPMATHKHU.

2. CTpyKTYypa M cojiep:KaHue TUCIUTITHHBI.

2.1 Pacnpenenenune TPyI0EMKOCTH AUCHUILIMHBI IO BUIaM padoT

OO0r11ast TPYA0EMKOCTb AUCIMIUIMHBI COCTABIISIET 2 3a4. e/1., (72 yaca), ux pacrnpeeieHue
10 BUAaM paboOT MPEACTaBICHO B TabJHIIe

(ons cmyoenmog ODO).
Cemectp
Bun yae6HO# paboThI Beero (uacel)
94acoB 1

KoHTakTHasi paboTa, B TOM 4ncje 28,3 28,3
AyauTOpHBIE 3aHATHS (BCEro):
3aHsATHA JEKIIMOHHOTO TUTIA 14 14
3aHATHA CEMUHAPCKOTrO TUMA (CEMUHAPBI, MPAKTUYECKUE
3aHSTHS) B -
JlaGopaTopHbIe 3aHATHS 14 14
HNnas koHTaKTHasA padora:
Kontposs camocTositenbHoit padotsl (KPIT) — —
ITpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTeJibHas padoTa, B TOM YHCJIE: 17 17
KypcoBas pabota — —
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 10 10
[ToaroroBka K TEKymemy KOHTPOJIIO 7 7
KoHnTpoJib: 3k3aMeH
[ToaroroBka K ’K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 72 72

B TOM YHCJIe KOHTAKTHAsl 28 3 283

pabdora

3a4. eJi 2 2

2.2 CTpyKTypa AMCHHUIIIMHBI
Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Paznensl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 1 cemectpe

KosmuecTBo yacoB
No HaumenoBanue pasnenon Aymutopas | BreayuTopH
Bcero pabota ast pabota
JI JIP CP

1 HexoTtopblie Mojiesn, ONUCHIBAEMbIE YPAaBHEHUSMU 5 5 B
B HaCTHBIX IPOU3BOJHBIX

2 O06o0011eHHbIe byHKIHN. CaepTtka U 8 5 5 5
npeoOpazoBanne Oypne

3 [IpoctpanctBa CoboneBa. O000IIEHHBIC PEIICHUS 8 2 9 2
3amau upuxne u Heitmana

4 CrneuuanpHple  (QYHKIMM B  MaTeMaTHYeCKOU 8 9 4 9
¢busnke




KonnuecTtBO yacoB

Ne HaumenoBanue pa3znenos Aymutopuas | Bueay1uTopH
Bcero pabota ast pabota
JI JIP CP
WuTerpanbubie ypaBHeHUs. IcTOUHUKH
S | BO3HMKHOBEHMSI U IPUIIOKEHUSI MHTETPAJIbHBIX 10 2 2 6
YpaBHEHU.
6 | BapuanuoHHble 3a7ja4u B MAaTEMAaTUIECKON (PU3UKE 8 2 2 2
7 | Henuueitnble ypaBHeHUs. MeTOIbI MCCIIEIOBAHUS 7 2 2 3
KonTposis camoctosrensHoi padots! (KPIT) — — —
ITpomexxyrounas arrecranus (MKP) 0,3 — — —
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 26,7 — — —
OO011asi TPY10€eMKOCTb MO TMCHHUTIHHE: 72 14 14 17

[Mpumeuanue: JI — nexuuu, JIP — nmaboparopusie 3austus, CPC — camocrosrenbHas

pa60Ta CTyACHTA.

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

GyHKIMH, pa3noxeHne GYHKIHUN B psAabl M0 QYHKIMAM

®opma
Haumenosanue
Ne Copepxanue pazzena TEKYILETOo
pasznena
KOHTPOJIS
€KOTOpbIE MOJIEIH, ONMCHIBAEMbIE YPABHEHUSIMH B
Hexkotopsie H ’
MoxeH YaCTHBIX  IPOU3BOJHBIX: YpaBHEHHE KOJeOaHUH.
’ VpaBuenne auddysuu. CranuoHapHOE YypaBHEHHE.
OIMCHIBaEMbIE
1. VYpaBHeHHE IniepeHOca. YpaBHEHUA T'MAPOAVMHAMHUKH. P
YpaBHEHUSMU B
VpaBHenuss Makcsemna. YpasHenue lllpenunrepa.
YaCTHBIX .
VYpasuenue Kieitna — ['opona u ypaBaenue upaka (2
POU3BOJIHBIX.
q.).
O6006mmennble pyHkuuu. CBepTka U INpeoOpa3oBaHUE
®ypbe: O6001meHHbIe QyHKIMH. CBOICTBA OCHOBHBIX U
0006mennbix  ¢yHkumii. Hocurtens  00001meHHON
OO6oOuieHHble  |QyHKIUH. Juddepenumponanue 0000LICHHOH|  Oppoc mo
2 byakuun. Creptka |[pynknuu. I[lorstue 00 00O0OMICHHBIX PEIICHUSIX| pesyibTaTam
" | unpeobpazoBanue |nuddepeHInaNIbHBIX YpaBHEHMH. CBepTKH. |MHAMBHIYaTEHOTO
dypne. [IpeoOpazoBanne @Dypre 0000IIEHHBIX  (QYHKITHMA 3afaHud
MeaJeHHoro pocta. IlpumeHenune mnpeobpa3zoBaHus
@ypbe IS HaXOXKIACHUS (PYHIAMEHTAIBHBIX pELIeHHH
(2 u.).
[IpoctpanctBa CoOosneBa. OO000IIEHHBIE peIICHUS
IIpoctpancTBa o
Cobornera 3agau upuxie u Heiimana. [Ipoctpancrsa CoboneBa u
' uX cBoiictBa. (POPMylla MHTEIPHPOBAHMS MO dacTsM.| — OMPOC 1o
O06001IeHHbBIC o pe3yabTataMm
3. Cnen ¢yHKIMM W €ro CBOWCTBAa. OKBUBAJICHTHBIE
pe]_HeHI/Iﬂ 3a1a4 WHAUBUAYAJIBHOT'O
Tupuxie u HopMbl. MuTerpan dupuxne. HepaBenctBo [lyankape — 3aIaHNs
HeI:/”IMaHa ®punpuxca. OO600IIEHHbIE U KIACCUYECKUE pEIIeHUs
' 3ama4 Jupuxie u Heiimana (2.4.)
CrernanpHble byHKIMU: DyHKIMH beccens
Crenmanbisle  |(ummHApudeckue  GyHkumm):  QyHkmms  Beccemst|  oppoc o
4 byHKINU B nepBoro poja; pynkuuu beccens Broporo poga. 3agada| pesynsraram
' Maremarnueckor |lltypma—JlmyBmuia  ana ypaBHeHHMs — becceirs, |MHAMBAYyalbHOTO
¢busuke. CBOMCTBa COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX 3afaHud




®dopma
Haumenosanue
Ne Coneprxanue pasjena TEKYILETO
pazznena
KOHTPOJIS
Bbeccens, cooTHOmIEHUsT OPTOroHaIbHOCTU. [I0IMHOMBI
Jlexxanpa, pPEKyppeHTHbBIE (bopmMyIbL.
OpTOroHanbHOCTh IIOJIFHOMOB Jlexannpa.
[Ipucoenunennusle QpyHkuus. BorancieHrne HOpMBI JUIst
noauHoMoB Jlexxannapa. Pemenue ypaBHenus Jlammaca
JUIs  IIapoBOM  O0JIacTW  METOAOM  pa3JieICHHUS
nepemeHHbIX. Cdepruueckue (QYHKIUH, COOTHOIICHHUS
OPTOTOHANILHOCTH, Pa3JIOKeHHEe 10  CchepruuecKuM
byuknusam (2 41.).
WuTerpanbhbie ypaBHEHUS, KJ1accupuKanus,
UHTerpanbHble  |CONMpSKEHHBIE ypaBHeHus. Y paBHenus Opearonsma I u pggﬁgﬁ;‘;M
YpaBHEHHUS. Il poma. Teopuss ®penronbma mjis KOHEUHOMEPHBIX HHHBATYATEHOTO
HcTounuku OTIEPaTOpPOB M BBIPOXKIEHHBIX szep. MHTerpanbHbIe 3a/IaHNS,
5. | BO3HHMKHOBEHHMS U |ypaBHEHHUS C sjApamMu oOmero Bujga. YpaBHeHus| Iloaroroeka
npwioxkenus  |Bombreppa 1 u Il ponma. Csenenue 3amaum Komm k| [PE3CHTalMA
MHTETPalbHbIX  |[MHTErPalbHOMY ypaBHEHUIO Bonbreppa. Csenenue rp(jziyfjm
YpaBHEHUH. KpaeBbIX 3a7a4 K UWHTErPajJbHBIM YPaBHEHUSM B sazianus)
obmactu (2 4.).
BapuannonHbele 3aja4n B MaTeMaTHYeCKOW (U3MKe:
Juddepenunupyempie (byHKIIMOHATIBL, BapHUanus
¢byHkunonana, (opmyna Uil BBIYMCICHUS BapUAIlHH.
HeoOxonumoe ycioBue skcTpeMyMma (yHKIHMOHANA.
[Ipocreiimass  BapmanuMoHHas  3ajgada  (3amada ¢
Bapuannonusie P puart A (san Omnpoc 1o
3aKperICHHBIMU KOHIIAaMH), BBIpaXXEHHE AJIs Bapualu, P
3aJla4u B o pe3yabTataMm
6. . |ypaBHeHue Ditnepa
MaTeMaTH4ecKon |y i VH/IUBU/TyaJIbHOTO
(usmKe. HTETPUPOBAHUE YypaBHEHUS OWjepa B HEKOTOPBIX 33 (aHNs
YacTHBIX cliydasix. Bropas Bapuanus ¢yHKIMOHANA,
JIOCTaTOYHBIE  YCJIOBHsA  d3KcTpemyMma. Hekoropsie
0000mIeHNsT MpOCTeHIe 3agaum: 3a7ada C  3a-
KPEIUICHHBIMU KOHIIJaMH B CiIy4a€ N HEU3BECTHBIX
GbyHKIMIA, BBIYMCIICHHE Bapuanuy GyHknnonana (2 4.).
Henunennble ypaBHeHus. Meroasl uHccienoBaHus
Hennuneiinnie (BapHaIMOHHBIE METOJbI, METOJl BO3MYIIIEHUN, METO Hozrorosxka
7 ypaBHEHUS. Herotona — KanrtopoBuua). Perienus Tuma Geryieit Hp?;i;ﬁm'
Mertonsl BOJIHBL. YpaBHEHHE KopTeBerav - Nl q)pfma. IpYTNOROTO
UCCIIEIOBaHMsI  |ABTOMOJICNBbHBIE PEUICHUS! HETMHEWHBIX YpaBHEHUU (2 3a7aHus
q.).

2.3.2 3aHATHA CEMUHAPCKOTO THIMA
VY4eOHbII TUIaH HE NpeAycMaTpUBaeT 3aHATUH CEMHHAPCKOrO THUMA MO TUCIMIUIMHE
«/lomonHUTENBHBIE TJIaBbl YPaBHEHUI MaTeMaTHUYeCKON (U3UKI.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne Ne paznena dopma TeKyIIero
pasil HaunmenoBaHue 1a00paTopHBIX paboT P i
paboThI | JUCIUTUTHHBI KOHTPOJIS
1 2 O06006111eHHbIE GbyHKIUY. CaepTka u Orer 1o JIP
npeobpazoBanue Dypre
2 3 Pemenue 3anaun Jupuxie Oruer o JIP




No No pa3pgera dopma TexyIero
pasil HanmenoBanue 1a00paTopHBIX paboT P yu
paboThl | MUCHIUTUIMHBI KOHTPOJIS
CrnenuanbHEIE KM B MaTeMaTHYECKOI
3 4 1 by Oruer mo JIP
¢busuke.
Ilpnnoxxenne  coenmuaabHBIX KU K
4 4 P H Gy Oryer mo JIP
pEIIeHUIO 3a/1a4
Hcnonws3oBanne cpeacts Maple mnpu perieHun
5 5 pel . P pu p Ortuer 1o JIP
WHTETPATbHBIX YPaBHCHUU
6 3) PenreHne HHTErpaJIbHBIX YPaBHEHUN Oryer no JIP
7 6 Bapuannonnslie 3amaumn Oruer no JIP
Haxoxxnenne u BU3yasiM3alus aBTOMOJCIIbHBIX
8 7 pemeHuit  auddepeHnuaIbHbIX YpaBHECHUN B Oruer no JIP
YACTHBIX MTPOU3BOTHBIX

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

VyeOHBli MIaH HE

npeaycMaTrpuBacT KYpPCOBBIX pa60T 10 JUCHUITIIIMHC

«JlomoTHUTENTBHBIE TI1aBbl YPaBHEHUI MaTEMAaTHIECKON (PU3UKIY.

2.4 [lepeyeHb y4eOHO-METOAMYECKOT0 OOecieYeHUs Il CAMOCTOATEIbHOIH padoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOLYJII0)

Bung CPC

IlepeueHb yueOHO-METOJUUECKOT0 00eCIeyeH s JUCIIUILIMHEI
10 BHITTOJIHEHHIO CAMOCTOSTEIBHOM paboThI

[ToaroroBka K TeKyuiemy
KOHTPOJII0, TOATOTOBKA
WHJUBUIyaJIbHBIX 3aJ]la—
HUH

1. JKuGep, A.B. VYpaBHeHus mareMaTH4ecKoH (PU3UKU.
Henuneitaple unterpupyemsie ypasaenus / A.B. XKubep, P./I.
Myptazuna, U.T. XabuOynnun, A.b. llabat. M: FOpaiit, 2017.
375 c. [DnektponHbIi pecypc]. - Pexxum moctyma: https://biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF.

2. CabwutoB K.b. K Teopun ypaBuenwmii cmemansoro tuma / K.b.
CabutoB. M.: ®uzmatiurt, 2014. 304 c. [DaeKTpoHHBIN pecypc].
- Pexxum noctyna: https://e.lanbook.com/book/59713.

3. Tuxonos, A.H. YpaBaenus maremarndeckoit ¢pusuxu / A.H.
Tuxonos, A.A. Camapckuit. — M.: Uza-so MI'Y, 2004.

4. IOmoBuu, B.M. Maremarnyeckue MOJIENIH €CTECTBEHHBIX
Hayk / B.M. IOgosuu. — CII6: Jlaws, 2011. 335 c. +
[DNEeKTPOHHBII pecypc]. - Pexxum J0CTyIa:
https://e.lanbook.com/book/689.

5. Meroauueckue yka3aHus MO OPraHU3alMM U BBIMOJIHEHUIO
CaMOCTOSITENIFHOW ~ palOThI, YTBEP)KACHHBIE Ha 3acelJaHuu
Kadeappl  MaTeMaTHMYECKOro  MOJAETUPOBaHHUA  (akyjbTeTa
KOMITBIOTEPHBIX ~ TE€XHOJIOTHH W TPHUKIAJTHOM MaTeMaTHKU
®I'BOY BO «Ky6I'Y», mpotokos Ne 10 ot 30.03.2018

YyeOHO-MeTOANYECKUE

MaTepuaibl IJIA CaMOCTOSTEIbHOM pa6OTLI 06yqa101u1/1xc;1 nu3

YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpenocrasinstores
B hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIjig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



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

I[HH JIAI ¢ HAPYIICHUAMU OIMOPHO-ABUI'ATCIIBHOIO arllapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C TOuYKM 3peHHS TPHMEHSEMBIX METOJIOB HCIIOJNB3YIOTCS KaK TpPaJHIIMOHHBIC
I/IH(1)OpMaLII/IOHHO-06'b$ICHI/ITeJIBHBI€ JICKOMHK, TaK U UHTCPAKTUBHAA I10JaYa MaTcpuaia B BUAC
cinaia-neknuii. KoMIbploTepHbIe TEXHOJIOTUU B JTAHHOM CiIydae O0CCIIEYMBAIOT BO3MOXKHOCTB
Pa3sHOIUTAHOBOTO OTOOpaKEHUSI AJITOPUTMOB M JIEMOHCTPALIMOHHOTO Marepuana. Takoe
COYETaHUE TO3BOJISIET ONTHMAIbHO UCIIOIB30BAaTh OTBEICHHOE BPEMs M PACKPHIBATh JIOTUKY U
COJACPIKAaHNUC NUCHUTIIIMHBI.

Ob61ee
Bun Hcnonp3yembie HHTEPaKTHBHBIE 00pa30BaTEIbHbIC
Cemectp KOJINYECTBO
3aHATHS TEXHOJIOTUHI
4acoB
Cnaiig-nexkuuu.  OOCyXJA€HHE  CIOXKHBIX U 4
JTIMCKYCCHOHHBIX BOIIPOCOB.
Ne Tema KOJIMYECTBO YaCOB
J 1 HekoTopsie Mo1enH, ONTUCHIBACMEBIE 5
1 YpaBHCHHSIMH B YaCTHBIX MTPOU3BOJIHBIX
2 CrennanpHble QYHKIMH B MaTeMaTHYeCKOU 5
buzuke.
KomnbroTepHbIe 3aHITHS B PEKIMAX
JIP B3aUMOJICHCTBHUS «ITPETIOIaBaTelb — CTYACHT» U 4
«CTYJICHT — CTYJICHT»
Hroro 8

Llens s1ekyuu — 0030p METOIOB IOCTPOCHUS MAaTEMAaTHYECKHX MOJeNeld Ha OCHOBE
ypaBHEHUW  MaTeMaTHM4ecKoW (PU3MKH, 3HAKOMCTBO C MpoOiieMaMH ¥ anmapaTtom
MaTteMaTHueckoi pusnku. Ha gekuusx cTyAeHThl MoJIyyaroT o0liee npeAcTaBiIeHne o Moaxoax
Y METOJ[aX UCCIIEIOBaHMs U PEIlIeHUs 3a]]a4 MaTeMaTH4YeCKON (PU3UKH.

Lens nabopamopnozo 3anamusa — HAyIUTb MPUMEHSATh TEOPETHUYECKHE 3HAHUS NpU
PCIICHMU MW MCCICIOBAHHMU KOHKPECTHBIX 3aaadv. Ha6opaT0prle 3aHATUA TPOBOIAATCA B
KOMITBIOTEPHBIX KJlaccax, IpU 3TOM MpaKTHKyeTcs paboTa B rpynmnax.

Tewmbl, 3a1aHusg ¥ BOIPOCHI JJII CaMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBbIKM TIOMCKAa WH(OpMAalMK, YMEHHUS CaMOCTOSITENIbHO PpacHIMpSATh U YIIyOJsTh 3HaHUS,
MOJIy4EHHBIE B XO/1€ JIEKIIMOHHBIX U JJAOOPaTOPHBIX 3aHATHIM.

[Togxon pa3bopa KOHKPETHBIX CUTYyaIlUi IMIMPOKO HCIOJIB3YETCS KakK IMpernojaaBaTesieM,
TaK W CTYJACHTAaMH IpU NPOBEJAECHUU aHAJIM3a PEe3yJbTaTOB CaMOCTOATENBbHOM paboThl. DTO
00YCIIOBJICHO T€M, YTO B IPOILECCE MOJEIMPOBAHMS YacTO BCTPEUAIOTCS 3aJaud, JUIl KOTOPBIX
€IMHBIX TOJXO0/0B He cymecTByeT. Kakaas KOHKpeTHas 3ajada IpU CBOEM MOJIEIMPOBAHUU
(uccnenoBaHUM) MMEET MHOXKECTBO IOJXOOB, a 3TO TpeOyeT pa3dopa U OLEHKU IeNoi
COBOKYITHOCTH KOHKPETHBIX CHUTYalMid. DTOT MOAXOJ] OCOOEHHO IIMPOKO HCIOJIB3YeTCs MHpU
OTIPENIeICHNN JICKBATHOCTH MAaTeMAaTHYECKOW MOIENH W PEe3yJIbTaTOB MOJACIHPOBAHUS Ha
OTJENIbHBIX dTanax.

HpI/IMeHSIeMaH TEXHOJIOTHUA KOJIJIEKTHUBHOI'O BSaI/IMO)IeI\/'ICTBI/ISI B BUJC OPraHW30BAHHOI'O
Janora, peajgn3yeT KOJUIEKTUBHBIN Coco0 00ydeHusl.

I'pynnoBble uHAMBHAYyalbHBIE 3afaHusl (OPMUPYIOT HaBBIKM HCCIEI0BATEIbCKON
paboThI B KOJJICKTHUBE.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3J0POBbBA MPEAYCMOTPEHA OpraHu3anunid
KOHCYJIBTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.




4  OueHoYHbIe H MeTOAUYECKHE MATEPHAJIbI

4.1 OueHoYHbIE CPEICTBA ISl TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH 1
NPOMEKYTOYHOM aTTeCTALUM

OreHOYHBIC CpelCTBA NpPEJHA3HAYCHBI Ui KOHTPOJII M OLEHKH 00pa30BaTebHBIX
JOCTHKEHUH 00yJaronInxcsi, OCBOMBIIUX MTPOrpaMMy y4eOHOM TUCIUIUIMHBI «JlONOTHUTEIbHbIE
TJIaBbl YPAaBHECHUI MaTeMaTHUECKOW (DUBUKUY.

O1eHOYHBIE CPEICTBA BKIIIOYACT KOHTPOJIBHBIC MAaTEPHAJbl JUIsl MIPOBEACHUS TEKYILIETO
KOHTPOJISI B (pOpMEe TECTOBBIX 3aJaHMid, JOKJIAJa-IPE3CHTAIMH 110 MPOOJIEMHBIM BOIIPOCAM, H
POMEXYTOYHOU aTTecTaluy B (opMe BOIPOCOB U 3aJaHHUH K SIK3aMEHY.

O1eHOYHBIC CpEICTBA JUI MHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU

3JI0POBbSI BEIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUXO(DU3MIECKUX OCOOCHHOCTEH.

—pu HEOOXOJAWMOCTH HWHBAIMJAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI IPEIOCTABIISIETCS IOTIOHUTEIEHOE BpeMs JUIsi TOJTOTOBKH OTBETA HA HK3aMEHE;

— IIpH TIPOBEIICHUH TIPOIIEYPHI OIICHUBAHUS PE3yJIbTaTOB 00yUCHHsI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— MPU HEOOXOIMMOCTH 11 O0YUYaIOIIMUXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3I0POBBS
U WVHBAIUIOB TIPOIEypa OICHUBAHUS PE3YJIbTaTOB OOydYeHHs [0 JUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHUs WHBAIUIOB M JIMII C OrpPaHHYCHHBIMH
BO3MOXHOCTAMU 300POBbA 11O AWUCHUILIMHE MPEAYCMATPUBACT MPEAOCTABICHUC I/IH(bOpMaHI/II/I B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM X 370POBBS M BOCIIPUSTHS WH(POPMAIIHH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPECACTB AJIA TeKymeﬁ 4 l'lpOMe)K)’TO‘{HOﬁ aTTeCTallun

HanmeHnoBaHME OLIEHOYHOTO
No KonTponupyemsbie pazniensl (TEMBbI) KOMITETEHIIHH vCpGI[CTBa
JUCITUTLTUHBI Texymuit | [IpomexxyTounas
KOHTPOJIb aTTeCTaIus
1 HexoTtopsie MOsienH, ONIMCBIBAEMBIE OIIK-1, OIIK-2, VO 9B 1-6
ypaBHEHHUSMHU B YaCTHBIX Mpon3BoaHbIX |[TK-1
O600mennbie pyHkimu. CBepTKa U OIIK-1, OIIK-2, g
2 npeobpazoBanue Dypre I1K-1 e, P 9B 7-9
[Ipoctpanctea CoboseBa.
3|006001eHHbIe pereHus 3aaa4 Jupuxie ?[g.Kl 1, OIK-2, 1J[P, P 9B 9,10
u HeitmaHa.
4 CrnenuansHbIE } byHKITUN B|OIIK-1, OIIK-2, P, P 9B 11-13
MaTeMaTu4ecKon (pu3mke. IK-1
WNuterpanbubie ypaBHeHUs. ICTOUHUKH
5|BO3HUKHOBEHUS U TIPUIIOKCHHS ?[g.Kl 1, OIK-2, 1J[P, P OB 14,15
WHTETPAIbHBIX YPaBHEHUH.




HaunMeHnoBaHue O1IEHOYHOT'O
Ne KoHTponupyemsble pazziensl (TEMBbI) KOMITETEHIIIH _cpecTsa
JUCLUILINHBI Texymmit [TpomexyTouHas
KOHTPOJIb aTTecTaums
6 Bapuanuonnsie Ur;azlaqn B OIIK-1, OIIK-2, 7P.P B 16-18
MaTeMaTHYeCKON (U3HKeE. IK-1
7 Henuneiinbie ypaBueHnus. MeToasl OIIK-1, OIIK-2, P 9B 19.20
HCCIICIOBAHUS IIK-1

HOKa3aTeJII/I, KPUTEPUHA N HIKAJIA OICHKHU C(l)OpMI/IPOBaHHBIX KOMIIeTEeHIInii

CooTBeTCTBHE ypOBHeﬁ OCBOCHU KOMIICTCHINH IINIAHUPYEMBIM
pe3yjibTaTaM 06yqumI U KPUTCPHUAM UX OLICHUBAHUA

Konn . " N
NMOPOroOBbIi 0a30BbIii NPOABUHYTHII
HaVMEHOBaHUE
KOMIIETEHIINU OLICHKA
YnosaersoputetHo Xopouio/3a4TeHo OTJMYHO /32a4YTEHO
/3a4uTeHo
OIIK-1 3naem: 3HaeT OCHOBHEIE |3naem: OCHOBHEIE 3naem: OCHOBHBIE
Crocoben MOHSATHS ¥ MOJIEIIN MOHATHUS U MOAEIIN MMOHATHUS ¥ MOJIEIIN
pemarh MaTeMaTHYECKOMI MaTeMaTHYECKOMH MaTEMaTHYECKOMI
aKTyaJlbHbIE ¢buzuku: ¢usuku: knaccupu- (bu3MKH, TPUBOTUT
3a1a4u KJIacCU(PUKALTHIO KallUI0 YpaBHEHUH, MIpUMEPBI MOJICIICH;
(dbyHIaMEHTAJIBHO |ypaBHEHUN; OCHOBHBIC |IIOCTAHOBKH 3a]1a4, OCHOBHBIE MTOAXOAbI K
W W TPUKIATHOM [TTOXO/IBI K PEIICHUIO MPUBOAUT IMPUMEPHI pEIICHUIO 3a/1a4
MaTeMaTUuKU 3a7a4 MaTeMaTHYEeCKON |Mojielieli; OCHOBHBIC MaTeMaTHYECKOH

(bu3MKY; crienuaabHbIe
GbyHKINN; ©MeeT
npecTaBieHue 0o
0000IIEHHBIX
(GyHKIHUAX.

Ymeem: ctaButh 3amaumn;
HCII0JIb30BaTh OCHOBHBIE
METO/bI PEIICHUS
JIMTHEUHBIX
nudepeHIaIbHBIX
yYpaBHEHUI B YaCTHBIX
MIPOU3BOTHBIX.
Braoeem: meTogamu mo-
CTPOEHUS MOJIEIIEN
(U3MYECKUX MPOIIECCOB
Ha OCHOBE YPaBHECHHM
MaTeMaTH4eCKOH
(bu3nku.

CmyOdenm TOKa3bIBaET
HE JIOCTaTOYHBIN
YPOBEHb 3HAHU U
y4eOHOro MaTepuaia, He
B [IOJIHOM 00beMe
BJIQJICCT MPAKTHYCCKUMHU
HaBBIKAMH, YyBCTBYET
ce0s1 HEYBEPEHHO IpH

MOJIXO/IbI K PEIICHUIO
3a/1a4 MaTeMaTU4YECKON
(u3uKy; cBOICTBA CIe-
UANTBHBIX (PYHKIUH, UC-
MOJIE3YEMBIX TIPU
pelIeHnH 3a1a49
MaTeMaTU4eCKOi
($u3KKKN; UMeeT
npezcTaBieHue 0o
00001IEHHBIX (PYHKIMIX
1 0000IIEHHBIX
pelIeHUsX 3a1a4
MaTeMaTH4eCKOi
(bu3uku.

Ymeem: craBuTh 3a1aun
Y UX UCCIIeIOBATh
KOPPEKTHOCTH;
HCIIOJIb30BaTh OCHOBHBIE
METO/IbI pEIICHUS
JIMHEWHBIX
nudhepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX U
WHTETPATBHBIX
YPaBHEHUH.

Bnaoeem: meTogamu no-
CTPOEHUS MOJIEIIEN

¢bu3uku; CBONCTBA cIe-
UATBHBIX (DYHKITHHA, HC-
MOJIb3YEMBIX TPU
pelIeHnH 3a1a4
MaTeMaTHYeCKOM
¢u3uky; cBoicTBa 0000-
IIEHHBIX QYHKIUHI 1
00O0OIIEHHBIX PEIICHUAX
3aJja4 MaTeMaTHYEeCKON
buzuku.

Ymeem: craBuTh 331aun
U UX UCCIIEI0BAaTh
KOPPEKTHOCTb;
HCIOJIb30BaTh OCHOBHBIE
METObI UCCIIEIOBAaHUS U
pELICHHS JTUHEWHBIX U
HEJIMHENHBIX
mudepeHmanTbHBIX
ypaBHEHMI B YaCTHBIX
MIPOU3BOJIHBIX H
MHTETPAJIbHBIX
YpaBHEHUM.

Bnaoeem: meTonamu no-
CTPOCHUS U
UCCIIeIOBaHMsI MOieNel
(UBUYECKUX TPOIECCOB
Ha OCHOBE YpaBHEHUH

10




aHaAJIN3€ MOJCIIN €CTECT-
BEHHOHAYYHBIX IIpOLIEC-
coB. B oTBeTe He Beerna
IIPUCYTCTBYET JIOTHKA,
apryMEHTBI
IIPUBJICKAKOTCS
HEJ0CTaTOYHO BECKHE,
IIOKa3bIBACT
HE0CTaTOYHO ITy0OKHe
3HaHuA. Bonpocksl,
3aJlaBaeMble IIpenoja-
BaTeJIeM, BBI3BIBAIOT 3a-
TPYAHCHHUS.

(hU3UIECKUX TIPOIIECCOB
Ha OCHOBE YPaBHECHUI
MaTEeMaTU4YeCKON
bus3uKy.

CmyOdenm NOKa3bIBaET
JIOCTaTOYHBIH YPOBEHB
npodeccnoHaTbHBIX
3HAHWH, BIaJIceT
MPAKTUICCKUMH
HaBbIKaMH, HO
JIOITYCKaeT HEKOTOPbIE
HETOYHOCTHU U
norpemHocTy. OTBeT
MOCTPOEH JOCTATOYHO
JIOTUYHO, TPAMOTHO
UCTIONIB3YIOTCS
TEPMHHEBI, HO B OTBETE
MPHUCYTCTBYIOT
HE3HAYUTENbHbIC
omnOku. Bonpocsl,
3a/laBaeMble
Mperno/iaBaTesieM, He BbI-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHUMN.

MaTEMaTUYECKOU
bu3uKy.

CmyOdenm TIOKa3bIBAET
BBICOKUH YPOBEHb
TEOPETUYECKUX 3HAHUI
0 TUCIUIUINHE,
CBOOOJTHO BJIaJ/ICET
MPAKTUYECKUMH Ha-
BBIKaMH, YMEET
YBSI3bIBATh 3HAHUA,
MOJIy4YEHHBIC TTPU
M3YYEHUU Pa3IMUHBIX
quciuiuimH. OTBET,
MOCTPOEH JIOTHYHO,
MaTrepuas u3jaaraercs
YeTKO, ICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYALT
YBEPEHHO, 110 CYIIECTBY.

OIIK-2
Crocoben
COBEPIIICHCTBOBA
Thb u
peaM30BHIBATH
HOBBIE
MaTeEMAaTHIECKHE
METOJIbI PelIeHus
TIPHUKJTTHBIX
3a71a4

3naem: UMeeT IpeJICTaB-
JICHHE O COBPEMEHHBIX
npoGemax
MaTeMaTHYeCKOi
(U3HUKHN; HEKOTOpPbIE
JIEKTPOHHBIE U
NeYaTHbIE HCTOYHHKH,
nyoJIMKyIOII1e
pe3yabTaThl UCCIIENO0-
BaHUi B 001acTH
MaTeMaTHYeCKOM
(bu3uKu.

Ymeem: BoIOpaTh
METOBI pPEIICHUS
MOCTaBJIEHHOW 3aJ1auu;
WHTEPIPETHPOBATH
MOJTy4YeHHBbIE pe-
3yIJIbTaTHI.

Braoeem: naBpikamMu 10-
CTPOCHUS
JI0Ka3aTeNbCTBA;
WHCTpyMEHTapHeM MaTe-
MaTHYECKUX MAKETOB
(Maple) mst pemerust
ypaBHEHH B YaCTHBIX
MTPOU3BO/IHBIX.

3naem: UMeeET NpeJICTaB-
JIEHHE O COBPEMEHHBIX
npobiieMax
MaTeMaTHYeCKO
(U3HUKHN; OCHOBHBIE
JIEKTPOHHBIE U
NevaTHbIE HCTOYHHKH,
nyOJIMKYIOIINe
pe3yabTaThI UCCIIEAO0-
BaHM B 001acTH
MaTeMaTHYeCKOM
(bu3uku.

Ymeem: BoIOpaTh
METOIbI PEIICHUS
MIOCTaBJIEHHOH 3a/1a4H;
MIPOU3BOIUTH
BepU(PUKALINIO MOJIEIIH;
aHAITM3UPOBATh U COJIEeP-
KaTeIbHO MHTEPIIpE-
THUPOBATh MOJTyICHHBIC
pe3yabTaThl.

Bnaoeem: naBbIKaMu 1O-
CTPOCHUS
JI0Ka3aTebCTBa;
WHCTpyMEHTapueM MaTe-
MaTHYECKUX MAKETOB
(Maple) mst pemenust

3Haem: OCHOBHbBIE
HaIlpaBJI€HUsl Pa3BUTUS
COBPEMEHHOM
MaTEMaTHYECKON
(bU3UKHN; UMeeT
IIPEJICTAaBICHHUE O
COBPEMEHHBIX
npobiaemMax MaremMaTu-
yeckoi (pus3mkuy;
OCHOBHBIE IEKTPOHHbBIE
Y TI€YaTHbIE NCTOYHUKH,
nyOIUKYIOIIHe
pE3YJIBTaThl HCCIIEN0-
BaHUH B o0nacTu
MaTEMaTHYECKON
¢bu3uKK U ee
MIPUIIOKEHUN.

Ymeem: Bo10Opath
METO/Ibl UCCIIEI0BAHUS U
pelIeHHs TOCTAaBJICHHOMN
3aJ1a4M; IPOU3BOINUTH
BepU(DHUKAIIUIO MOJIETIH;
aHaJIN3UPOBATh,
COJZIEpKaTEIbHO
UHTEPIIPETUPOBATH U
000011aTh MOTy4YEeHHBIE
1 U3BECTHBIE
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CmyOdenm TOKa3bIBaET
HE JIOCTaTOYHBIN
YpOBEHb 3HAHMI
y4eOHOro MaTepuaia, He
B [IOJIHOM 00beMe
BJIJICET MPAKTHYECKUMHU
HaBbIKaMU, YyBCTBYET
ce0st HEeYBEPEHHO IpH
aHaJIM3e MOJEIU €CTeCT-
BEHHOHAYYHBIX MPOIIeC-
coB. B oTBeTe He Bcerna
MIPUCYTCTBYET JIOTHKA,
apryMEHTBI
MIPUBIICKAOTCS
HEJ0CTaTOYHO BECKHE,
MOKa3bIBACT
HEJ0CTaTOYHO IIyOOKHE
3HaHuA. Bonpocksl,
3aJaBaeMble Mpero/ia-
BaTeJeM, BBI3bIBAIOT 3a-
TPYAHCHHSL.

YpaBHEHUH B YaCTHBIX
MPOU3BOIHBIX,
BapHAallMOHHBIX 3a7a4
W/WTY MHTETPATbHBIX
ypaBHEHUH.

Cmyoenm MOKa3bIBa€T
JIOCTAaTOYHBIM YPOBEHb
npoheccuoHaNbHBIX
3HAHU, BIaJceT
MPAKTUYECKUMHU
HaBBIKaMH, HO
JIOTTYCKaeT HEKOTOPbIE
HETOYHOCTHU U
norpemrHocT. OTBET
MOCTPOEH JOCTATOYHO
JIOTUYHO, TPAMOTHO
UCITIOJIB3YIOTCS
TEPMUHBI, HO B OTBETE
IPUCYTCTBYIOT
HE3HAUYUTEIbHbIE
omuOku. Borpocks,
3a/1aBacMbIe
npernojaBareneM, He Bbl-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHUH.

pe3yIbTaTHI.

Braoeem: naBbikamu
IPaMOTHOTO JIOTUYHOTO
MOCTPOCHUS
JI0Ka3aTeNbCTBA;
WHCTPYMEHTAPUEM MaTe-
MaTHYECKUX MTAKETOB
(Maple) nnst peruenus
YpaBHEHHI B YaCTHBIX
MIPOU3BOTHBIX,
BapHUaIMOHHBIX 33124 U
WHTETPATbHBIX
YpaBHEHUU.

Cmyoenm TIOKa3bIBaCT
BBICOKUI YPOBEHb
TEOPETUUECKUX 3HAHUU
10 TUCIUAIIINHE,
CcBOOOJIHO BJIAJICET
MPaKTUYECKUMU Ha-
BBIKAMH, YMEET
YBA3BIBaTh 3HAHMUS,
MOJTyYCHHBIC MTPU
M3YYEHUHU Pa3IudYHbIX
mucuuiuimi. OTBeT,
MOCTPOEH JIOTUYHO,
MaTtepuai u3jaaraercs
YETKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYIIECTBY.

nK-1
CnocobeH
dbopMynupoBaTh
u
aKTyaJbHbIC

pemars

u

3HAYUMBIE 3a0a4n
byHIaMeHTaIbHO
W W TOpUKIATHOU

MAaTEMAaTUKHU

CmyOdenm TOKa3bIBaET
HE JIOCTaTOYHBIN
YPOBEHb 3HAHU U
y4eOHOro MaTepuaia, He
B [IOJIHOM 00beMe
BIIQJICCT MPAKTHICCKHUMH
HaBbIKaMU, YyBCTBYET
ce0sl HeYyBEpEHHO Npu
aHaJM3e MOJENU €CTeCT-
BEHHOHAYYHBIX MPOIIEC-
coB. B oTBeTe He Bcerna
MPUCYTCTBYET JIOTHKA,
apTyMEHTBI
MIPUBJICKAOTCS
HEJ0CTaTOYHO BECKHE,
TTOKAa3bIBACT
HEJI0CTATOYHO TIyOOKHE
3HaHuA. Bonpocksl,
3aJlaBaeMbl€ Mpero/a-
BaTeJieM, BBI3BIBAIOT 3a-
TPYAHECHHUSL.

CmyOdenm TOKa3bIBaET
JIOCTaTOYHBIM YPOBEHb
podeCcCHOHATBHBIX
3HAHUM, BlaJiceT
NPaKTUYECKUMH
HaBBIKaMH, HO
JIOTyCKaeT HEKOTOPbIE
HETOYHOCTHU U
norpemHocTi. OTBET
MIOCTPOEH JJOCTaTOYHO
JIOTUYHO, TPAMOTHO
HCTIONB3YIOTCS
TEPMUHBI, HO B OTBETE
MPUCYTCTBYIOT
HE3HAUYUTENIbHbIC
omnOku. Bonpocsl,
3a/1aBaeMbIe
Tperno/iaBaTesieM, He BbI-
3BIBAIOT CYILIECTBEHHBIX
3aTpyAHECHUM.

Cmyodenm TIOKa3bIBAET
BBICOKHI YPOBEHb
TEOPETUUECKUX 3HAHUU
10 IUCLUIUIUHE,
CBOOOJTHO BIIaJieeT
MPaKTUYECKUMU Ha-
BBIKAMH, YMEET
YBSI3bIBATh 3HAHMUS,
MOJIyYEHHBIE NTPU
M3YYEHUHU Pa3TUIHBIX
mucuurinH. OTBeT,
MOCTPOEH JIOTHYHO,
Marepuai u3jaraercs
YeTKO, ICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, I10 CYIIECTBY.
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TunoBble KOHTPOJIbHBbIE 3aJaHUsI WM HHbIe MaTepHaJibl, Heo0XoaAMMbIe s
OLlEHKM 3HAHWIi, YMEeHNH, HABBIKOB U (MJIHM) ONBITA JeSITEJLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOPpMUPOBAHMSI KOMIIETEHUMH B Mpoliecce 0CBOCHUS 00pa30BaTeIbHON MPOrPaMMbl

IIpumepHbIe 3a1aHUA HA JJa00paTOPHbIE padOTHI
Paznen 2. O6o0mennsie pynkunu. Ceptka u npeodpazoanue Oypre
Ipumeps! 3aganmnii: (0 — dpynkuus XeBucaiiaa)

1) BerurcauTh mponu3BOTHYIO 6’(a - |X|) .

2) BbIUUCIUTh POU3BOAHYIO SigNSin X.

o(t) Vuw
3) Beruuciuts B D'(D 2) exé(t)*ﬂe % t).
2a-[rt
4) Berancnuts npeobdpasosanns Oypse dynkuun 6(X—a).
5) Berunciuth npeobpaszoanust Pypbe GyHKIIUH Q(X) X<,

Pa3znen 3. Pemienue 3agaun Jupuxiie
IIpumeps! 3aganmii:

1) Petnts 3amauy Jupuxie B kpyre r<a: Au=0, u|r=a = (X4 - y“)

r=a

o 9 2 2 —
2) Haiitu ¢pynkuuio U (X, y) , U1 KOTOpoll AU=X"—y“ npu r<a u u|r:a =0.
3) B nmomymnockoctu {(X, y),y= O} pemnTs 3agauy Jupuxine s ypaBHenus Jlamnaca B
KJIacce OTPAaHMYCHHBIX (DYHKIUH, u|y=0 =sin X. Jis 3T0oro, BOCIONIB30BaThC MPeoOpa3oBaHUEM

®dypse 110 X.
4) B kpyre ¢MHHYHOrO pajuyca pemnTh 3agady Jupuxie u(X,y)

N,
=1_2x —X—Y.

x2+y?

5 B xomue O<a<r<b<+4oo wmaiitu Takylo ¢ymkumo U(X,y), uTO

=cos’h.
r=b

Au=0,u| =1,g—tI

Paznen 4. CneuuanbHble (QYHKIIMM B MaTemaTHueckoil Qusuke. Pemienue 3amau c
HCIIOJIb30BaHUEM cpecTB Maple (0HO UHIUBUAYATHHOE 3a/1aHUE U OJTHO TPYIIIIOBOE).

IIpumeps! 3aganuii:
1) Pasnoxuts dynkumio f(X) na nurepsane (—11) B psg Pypee mo mosuHOMam

Jlexxannpa, eciu f (X) — {—11, 61<£Xx<§10;

2

2) Paznoxuts ¢yskiuo f (x) = 1_X_

o’ Ha OTpe3Ke [O,b]B pian Mo (QyHKUIUSAM

3aﬂaqﬂdi(r(:i_Rj+/“R =0,0<r<a, R(O):O(l), R(a)=0.
r r
3) Paznoxkuts Gyskiuio f (X) =1 B psaa mo cobcTBeHHBIM (QyHKIHMAM 3amaun [HITypma —

d(_dy B 3 B
JlnyBums &(X&j+/1xy—0, y(a)=0,y(0)=0(1).
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4) Paznoxurs Qynkumo f(X)=a’—x* B psam mo coGeTBeHHBIM QYHKLIMAM 3a1a4H
Itypma — JInyBumis di(xg—y) +Axy=0, y(a)=0, y(0)=0(1) .
x_ dx

5) Ha xpyriyto memOpaHy, 3aKperieHHYIO [0 Kparo, IeHCTBYET BHEIIHAS TapMOHUYECKas
cuna (Q (X,t) = ApsSinwt, HenpepslBHO pachpeieicHHas [0 BCEW IUIOMIaAX MEMOpPaHBI.

[TpoBepuTh, YTO BBIHYXKIACHHBIC KOJeOaHUS MEMOpaHbI BBIpaXkatoTcsi paBeHCTBOM (R — pamuyc
MeMOpaHBbI)

=1|sinwt .

6) Lumuuap paauyca a HarpeT J0 TEMIEPATyphbl T, ¥ OXJIaXKIA€TCsA C MOBEPXHOCTH TaKUM

o0Opa3oMm, 4TO ee TeMmiieparypa, HauuHas ¢ MomeHTa t=0, momaepKuBaeTcs MOCTOSHHON U
paBHOW Hym0. HaliTh 3akoH pacmpelelieHHs TeMIepaTypbl, CUWTas, 4YTO pPaclpeaeieHue
TEMIIEpaTypPhbl BO BCEX MOMEPEUYHBIX CCUCHHUSIX OJHHAKOBO.

7) Pemmmth ypaBHEHHE KOJICOAHUH Kpyriod MeMOpaHbl, 3aKpEIUIEHHON 10 KOHTYpPY
10u du 1lau 1 ¢u ou r
S =t —t5 =, =0, npu HaYATLHBIX YCIOBHSIX u|t:O =0, | =1-=.
aot® or° ror r°op ot | b

8) Haiitu TemnepaTypy Kpyrjioro 0ECKOHEYHOIrO IHIIMHApPA paanyca a MpH YCJIOBHUHU, YTO
Ha €ro MOBEPXHOCTH MOJACPKUBACTCS TEMIIEPATYPy, PaBHAs HYJO, a HavalbHas TEMIEpaTypa

r.2
paBHa u|t:0 =U, [1— ?J .

9) Paccmotpers 3amady 00 0OTEKaHMH IIapa paguyca a MOTOKOM HJICaTbHOW JKHUIKOCTH,
JIBIDKYIICHCST OTHOCHUTENBHO Iapa CO CKOPOCThIO U B HANpaBICHWU OTPUIATEIHFHOH OCH Z
(ITpencraButh moTEHIMAN cKopocTeit B Buae cymmel U =U, +U,, rre U, — moteHnunan nmoroka

u|r:b

B OTCyTCTBUHM mIapa, U, =—Uz , U, — moTeHIHan BO3MYILEHHOTO TOTOKA).

10) 3yunth ocecHMMETpPUYHBIC KOJIcOaHHs KPYTiiol MeMOpaHbl pajnyca @, BbI3bIBAEMbIC
yIapHBIM UMITyJIbcoM P, mpunoxeHHbIi B MOMEHT t =0 U pacrpeneneHHbIM N0 TUTOMIA TN Kpyra
panuyca ¢. HaganpHble yc0BUS UMEIOT BUJ

P :
U(X,O):O, M: VO=7Z82,O,OSI’<8,

ot 0, e<r<a

Paznen 5.  MHterpanbHble ypaBHeHHs. PellleHne HHTErpajbHBIX YpaBHEHUH ¢

WCIIOJIb30BaHuEM cpeACcTB Maple (01HO MHAUBUAYyATIHHOE 3aJaHUE U OJTHO TPYIIIIOBOE)
IIpumeps! 3aganuii:

1) Peumuth ypaBHEHHE (p(x) =x*+ 2]. (1+ 3xy)(p( y)dy
2) Haiit coOCTBEHHBIC YHCIIA U C(O)6CTB6HHI>IG GyHKIIMM OHOPOJHOTO WHTErPaTbHOTO
YPaBHEHHUS C BBIPOKICHHBIM AAPOM (X ) = ﬂ,j.(xz +y° )¢)( y)dy
0
3) IlpoBeputh, sBIsieTCSA JU AaHHAsS (QYHKIHS (D(X) =Xe" pelIeHHEM YpaBHEHHS C

Pa3HOCTHBIM sIpoM ¢(X) =€” sin X + 2_[ cos(x—y)p(y)dy.
0
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4) PemuTh MHTETpalibHOE YpaBHEHHE BosbTepphr (p

=e +Ism (x—=y)p(y)dy
5) Pemuts pasioXeHuem

B paa 110 CTCIICHSIM
x)—/ij yu(y)dy =1, xe[ 0,00
0

ypaBHEHUE

napamerpa A

6) Haiitu c HOFpeLHHOCTbIO, He mpesocxosmei 107°, pelleHME MHTErPaIbHOIO
ypaBHeHHs U ( Oljsm xy)u(y)dy=x.

7) Jlokasath, 9TO ypaBHEHHE BTOPOro poma U(

—i'[sin xcosyu(y)dy = f (x)

0
nHO3Ha4HO paspemmmo s Beex A n f (X)e L (0, 27). Haiitn 910 pemenne

8) Pemmth uHTErpanbHOe ypaBHEHHE U X) ~ J.ey‘xu(y)dy =X, X€ [0,00) .

9) Peuts ypaBHEHUE ¢)

4'|.sm (x)p(y)dy =2x—7.

pa3iioKEeHUEM

10) Pemutps ypaBHEHHE
1

u(x)—'[eyxu(y)dyzl, 0<x<I.

0

B psAO TO CTENeHsM mapamerpa A

Pa3nen 6. Bapuammonnsie 3amaun. PemieHne BapuanmMoHHBIX 3a1ad B cpeae Maple
(MHIMBUyaJIbHOE 33JJaHUE).

1

D) I[y]=[ (3 +y*+y?)ax, {y(-1)=1;

IIpumepsl 3aganmii: Haiitu skctpemans ¢yHkiuonana. MccnenoBaTh HaIeHHYIO
9KCTPEMAJTh Ha IOCTATOYHBIC YCIIOBUS U TIOCTPOUTH €€ rpaduk

-1 y(l):2
2) J = 2 2 zdd DOSXS ; _X2 y2
: [Z]_IDI( e+ )y, '{OSYS 7 50 100"
2
3)J 2 4 dd Dl 0<x< _ Xty
) J[z] J!xyz+z+z+z xdy {sg o
0<x<2 Xy
4) J[z] .[;[ 2yz+12° +32 )dxdy D: {Ogygl; Z|C_ﬁ+%
. 2
5) J[z] J.Sf 2yzsinx+2; +5z; ) dxdy, D{%?;éi A |

200 100

Pa3nen 7. HaxoxxaeHnue u BU3yalu3alys aBTOMOJIENbHBIX pelIeHuN AuddepeHnnaabHbIX
YpaBHEHMI B YaCTHBIX MPOM3BOIHBIX cpencTBamu Maple (Pabora B rpynmax)
IIpumeps! 3aganmii:

1) Haiitn aBTOMOJEIbHOE pEIICHHE HEIMHEHHOr0 YpaBHEHHsS TEILIOHPOBOXHOCTH
au(x,t) o

% 2 [ ( ,t)aué )J C TOUEYHBIM HaYaNbHBIM ycrnoreM U(X,0)=45(X);
X X
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2) Haittu aBTOMO/IEIILHOE pelieHue YpaBHEHUS broprepca
au(x,t) u(x1) au(xt) d'u(xt)

=0 C COCPEAOTOYCHHBIM Ha4daJIbHbIM YCJIIOBUEM

oX ox?
u(x,0)=5(x);
3) Haiftu pemenne ypaHenus bioprepca tuma Gerymeil Bommbl U(X,t)= f (&),
f(&)=x-Vt;

4) Haiitu pemenue ypaHeHust Kopresera — ne ®@pusa, ONUCHIBAIOIIEIO BOJIHBI B IIa3MeE,

3
ou(x,t) +6u(x,1) auéx,t) . 0 ua(>3<,t)
X X

Ha MEJKOW BOAE W Ip., =0, Tuna Oerymied BOJHBI

u(x,t)=f (&), f(&)=x-Vt;

5) Haiitu pemenune B Buue Oerymeil  BonHbI  ypaBHeHus  Sin-I'opmona

2
%g;ly) =sinu(X,y), yaosnersopsomee ycnosusim U(X,0) -0 mpu X ——o0, U(x,0) - 27
X
pu X —> +00.

IIpumepHbIe TeMBbI pedpepaToB

1. VpaBHeHUs ra3oqMHAMHUKH U TEOPUS yIAPHBIX BOJH.

2. VYpaBHeHHE MHIpallMd IpUMECH B ra3zoobpaszHoil cpeae ¢ yderom auddysumu,
JIerpajlaliiy U TPaBUTALMOHHOTO OCAXICHUSI.

3. VYpaBuenus Habe — CTOKCa Kak mpocTeias MaTeMaTH4ecKas MOJENb JAUHAMUKU
BSI3KOM CILJIOITHOM CpEJIbl.

4. Mopnenu MexaHuKku 1e()OpMUPOBAHHOTO TBEPIOTO Tea.

5. HauanbHo-KpaeBble 3ajau JUHAMHUKHU BA3KOM HECXKMMAEMOM KHUJIKOCTH.

6. T'unepOonuueckue ypaBHeHHs oOiero Buja. ComnpspkE€HHble onepartopbl. DyHKIMS
Pumana.

7. Pa3pbiBHBIE pellIeHUs ypaBHEHMsI Ta30BOW JMHAMMKH. 3aKOHbI COXpaHEHHUS Ha
paspsiBe.

8. VYpaBuenus Hasbe — Crokca.

9. Henuneiinsie ypaBuenus. Ypasuenune Kopreera — Jle ®@puza

10. ABTOMOJIeNbHBIE PELICHNS HEIMHEHHBIX YpaBHEHUH.

11. VpaBHenus menkoi Boabl U byccunecka.

12. .YpaBHenus Makcemia.

13. Bomansl Ha Menkoi Bojie. YpaBHeHHe broprepca.

14. VpaBHeHus nBuxeHus aepopMupyeMoro Teepaoro tena B popme Kommu u Jlame.

15. Vpasuenus Kneitna — I'opaona, Ilaynu, dupaka.

3adeTHO-IK3aMEeHAILlMOHHBbIE MaTepuajabl sl TNPOMEXKYTOYHOH  aTTeCTALMH

(3xk3ameH/3a4eT)
IIpuMmepHbIii nepeyeHb BONPOCOB, BHIHOCHMBIX HA IK3aMeH

1. BeBog ypaBHeHus audQy3uu. YpaBHEHHE MUTpPALMM TIPUMECH B Trazo00pa3zHOM
cpene ¢ yaetoM audy3uu, nerpagaiui U TPaBUTAIIMOHHOTO OCAXKICHUSI.
YpaBuenus Makcsenna.
Vpasnenue [Ipegunrepa ajist oCMILISITOPA U ATOMA BOJIOPO/A.
BriBo ypaBHEHUH THAPOMHAMUKY U aKYCTHKH.
Pa3pbIBHBIE pelICeHNs] YpPaBHEHUH a3pPOIMHAMUKH. Y JAPHBIE BOJIHBI.
VYpaBuenuss Hapbe-CTokca Kak mpocTeiiias MaTeMaTHuecKash MOJeNb JUHAMHUKU
BSI3KOM CILJIOIIIHOM CpEeJIbl.

7. OcHoBHble M 0000meHHble (GyHKIMU. [IpocTpaHcTBO 00O0OIIEHHBIX (YHKLIHUH.
Hocurens 060011eHHBIX QYHKINHI.

8. IIpeobpazoBanne @ypre 00001mEHHBIX (PYHKIMIA MEIJIEHHOTO POCTa.

ocoakrwn
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9. O06obmenHbIe TPON3BOHBIC B cMbIce Coboesa.

10. O6oOmIeHHBIEC penIeHUs KIIACCUYECKUX 3a/1ay I YPaBHEHUH AJUTANITUYECKOTO THUTIA.

11. Cxema npumeHeHus npeoOpazoBanust Pypbe A HAXOKACHUS (YyHIaMEHTAITbHBIX
pelIeHU.

12. Pa3nenenue mnepeMeHHBIX B 3amade o Kpyrioid memOpane. Dynkuum beccens.
CaoiicTBa.

13. Pemenue ypaBHeHus Jlammaca uisi 1mapoBod 00JIacTH METOJOM  pa3JIeTCHHS
nepemeHHbIX. Cdepuueckue (YHKIUU, COOTHOIIEHUS OPTOrOHAJIBHOCTH, pa3jOKEHUE 10
cheprudeckuM (QyHKIHSM.

14. Vpasuenuss ®penronsma I u Il poma. Teopembr @penrosbma it WHTETPATbHBIX
ypaBHEHHMIA ¢ siipamu oO1ero Buaa. Ypasaenus Bonsrepps! [ u 11 pona.

15. Ceenenue 3amau [upuxie u Heiimana mns ypaBHeHus Jlamimaca Kk MHTETrpaibHBIM
YpaBHEHUSM.

16. Bapuanuonnble METOABI, IEpBasi BapHallMOHHAs 3ajaya.

17. BapuanuoHHble METO/IbI, BTOpasi BapyallMOHHAas 3ajaya.

18. Bapuarnmonnsie metoasl. Merona Putia.

19. Henuneitnble ypaBHerus. Meronsl Hetorona — KantopoBuya.

20. TlonsTne aBTOMOAENHHOCTH. ABTOMOJENbHBIE TOJCTAHOBKH JJISi YpaBHEHUS
TEIIONPOBOAHOCTH.

Hepeqeﬂb KOMHeTeHIII/Ii;I (‘laCTI/I KOMl'IeTeHII]/II/I), l'[pOBepﬂeMbIX OICHOYHBbIM
CpeACTBOM
OITK-1, OTIK-2, TTK-1.

4.2 Meroanyeckue MaTepuaJibl, onpee/siioliue NpoueAypbl OLeHUBAHUS 3HAHMI,
YMEHHH, HAaBBIKOB M (WJIHM) ONbITA [eATEIbHOCTH, XAPAaKTEPU3YIOIIHUX JTAIbI
(popMHpoBaHUSI KOMIIETEHIUI

DOK3aMeH SIBISIETCS 3aKJIIOYMTEIbHBIM 3TaloM Iporecca (GOpMUPOBAHUS KOMIETEHIIUH
CTYJEHTA NPU U3YUYEHUHU AUCLMIUIMHBI WM €€ YaCTH U UMEET LIeJIbIO IPOBEPKY U OLEHKY 3HAHUI
CTYJEHTOB 10 TEOPUU U NPUMEHEHUIO MOJTYYCHHBIX 3HAHUM, YMEHUN M HAaBBIKOB IPU PELIECHUU
MPAKTUYECKHUX 3a/4ady. DK3aMeHbl MPOBOJATCS MO PACHHUCAHMIO, CHOPMUPOBAHHOMY YUEOHBIM
OTJEJIOM U YTBEpXKJIEHHOMY IMPOPEKTOPOM MO Yy4eOHOH paboTe, B CPOKH, MPEAyCMOTPEHHbIE
KaJIeHJapHbIM TpadukoM yueOHoro mporecca. Pacnucanue 5k3aMeHOB JOBOIUTCS 1O CBEICHUS
CTYJEHTOB HE€ MEHEE YE€M 3a JIB€ HEJENIN A0 Haydaja JK3aMEHAIlMOHHOM cecCuu. DK3aMEHbI
MPUHUMAIOTCS TIPETIOIaBaTEsIMK, BEAYIIIMMHU JIEKIIMOHHBIE 3aHATUSA. B OTAENbHBIX ciayyasx npu
0OJBIIOM KOJMYECTBE IPYMIl Y OJHOIO JIEKTOpa WM HpU OOJBIION YUCIEHHOCTH TPYHIBI C
paspelieHus 3aBeAyrolero kKadenpoi IOMyCKaeTcs IPHUBJICYEHUE B IOMOIIL OCHOBHOMY
JIEKTOPY NPENOJABaTENs, IPOBOAUBIIETO MPAKTUYECKHUE 3aHATHS B TPyIIIaXx.

DK3aMeHbl TPOBOAATCA B YCTHOW (opMe. OK3aMeH MPOBOAUTCS TOJBKO IpHU
IIPEIbSABICHUH CTYAECHTOM 3a4€THON KHUKKU U IIPHU YCJIIOBUU BBINIOJHEHHS BCEX KOHTPOJIBHBIX
MEPONPUITHHA, NMPEAYCMOTPEHHBIX Yy4EOHBIM IJIAHOM M paboueill MporpaMMoil Mo u3ydaemoit
mucuuruinHe. CTylneHTaM Ha SK3aMeHe IPelOCTaBIsIeTCsl MpaBO BBIOpATh OAMH M3 OMIIETOB.
Bpemsa noaroroBku k orBeTy cocrasiisier 60 MUHYT. [0 McTe4eHMN yCTaHOBJIEHHOTO BPEMEHU
CTYAEHT JIOJDKEH OTBETUTH Ha BOIMPOCHI 3K3aMEHAIMOHHOTO OWieTa W MpeJoCTaBUTh peIIeHue
3ajad. Pe3ynpTaThl 3K3aMeHa OIIEHMBAIOTCS [0 YeThIPeXOAJUIbHOW cucTeMe («OTIMYHOY,
«XOPOIIOY», «YAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIILHOY) U 3aHOCATCS B IK3aMEHAIIMOHHYIO
BEJIOMOCTh U 3a4YETHYIO KHIDKKY. B 3aueTHyI0 KHMXKKY 3aHOCSTCS TOJBKO IOJIOKUTENbHbBIE
OLICHKH.

Kpurtepuu BbicTaB/1eHUS] OLIEHOK

Ouenka «omauuHo»:

— CHCTEeMaTU3UPOBAHHbIE, ITyOOKHE U MOJIHbIE 3HAHUS MO BCEM pasjielaM TUCIUILINHBI,
a TakKe 10 OCHOBHBIM BOIPOCaM, BBIXOSIINM 3a Mpe/ieibl yueOHOI MporpaMmel;
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— TOYHOE HCIOJb30BAHUE HAYYHOW TEPMMHOJIOIMM CHCTEMaTHYECKH TI'PAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

— 0Oe3ynpe4yHoe BIIAJCHUE HWHCTPYMEHTApUEM Y4YEOHOM JUCUUIUIMHBI, YMEHHE €ro
3¢ (peKTUBHO NCIIONIBF30BATh B TOCTAHOBKE U PEUICHUH HAYYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIpa)KEHHAsI CIIOCOOHOCTh CAMOCTOSITEIILHO U TBOPYECKH PEIIATh CIIOKHBIE MTPOOIEMBI
U HeCTaHJapTHBIE CUTYAIIHH;

— TOJHOE U TIy0OKOe YCBOCHME OCHOBHOW M JIOTIOJIHUTEIBHOW JIMTEPaTypHl,
PEKOMEHIOBaHHOH y4eOHOM MpOorpaMMoi 10 TUCIUILINHE;

— YMEHHUE OpPHEHTHUPOBATHCS B TEOPUAX, KOHLEMIMIAX U HANPABICHUSX JUCLUUIUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAayUHbIE JOCTUKEHUS APYTUX AUCHUIUINH;

—TBOPUYECKAsi CAaMOCTOsATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, aKTUBHOE Y4acTHE B
TPYHIOBBIX 00CYXIECHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHHIA;

— BBICOKMHA ypOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETECHIINH.

OueHka «xopouioy:

— JIOCTATOYHO TOJIHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCIUILIINHE;

— YMEHHME OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLENIMUSAX M HaIPaBICHUSIX
JTUCHUILIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIMOJb30BaHUE HAYYHOW TEPMHHOJIOTHH, JIMHTBUCTUYECKH U JIOTHUECKHU MPAaBHIIBHOE
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeJIaTh 000CHOBAHHBIC BHIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHHUE €r0 UCIIO0Ib30BATh B IOCTAHOBKE
Y pEIICHUH HayYHBIX U IPO(ECCHOHATBHBIX 3a/1a4;

— YCBOGHHE OCHOBHOH JIHUTEpaTypbl, PEKOMEHIOBAHHON y4yeOHOW MpOrpaMMoi IO
JUCLUILIMHE;

— caMocTosATenbHas paboTa HA TMPAKTUYECKUX 3aHATHAX, y4acTHE€ B TPYMIIOBBIX
00CYXICHUSX, CPETHUN YPOBEHDb KYJIbTYpPhl UCIIOJIHCHHS 3aJaHU;

— cpenHuil ypoBeHb CGHOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld mporpamme
KOMIIETECHITHH.

OrieHKa «y0081emeopumenbHo»:

— JI0CTATOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN N0 AUCLUIINHE;

— YCBOEHHE OCHOBHOM JIMTEPATYpPbl, PEKOMEHA0BAHHOHN y4eOHOI mporpamMmoit;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENLIMAX U HANPABJICHUAX 110
JUCLHUIIIIMHE U 1aBaTh UM OLICHKY;

— WCIOJb30BaHUE HAYYHOW TEPMHUHOJIOTMM, CTUIMCTHYECKOE U JIOTUUECKOE U3JIOKECHHUE
OTBETA Ha BONPOCHI, YMEHUE JIeTaTh BHIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHHUE WHCTPYMEHTAapHeM Y4eOHOH AMCUUIUIMHBI, YMEHHME €ro HCIOJIb30BaTh B
pELIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE 101 PYKOBOJCTBOM IIpENOAaBaTels pellaTh CTaHJapTHBIE 3a/1a4U;

— pabora 1noj; pyKoBOJCTBOM IIpenojaBaTesisi Ha MPaKTUYECKUX 3aHATHUAX, JOMYCTUMBbII
YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a1aHU;

— JIOCTaTOYHBI MUHUMAaJIbHBIM yYpOBEHb C(OPMHUPOBAHHOCTH 3asBIECHHBIX B padouyeit
[IporpaMme KOMIIETEHIIUHN.

OueHKa «Hey0061emeopumenbHo:

— (pparmMeHTapHBIC 3HAHUS IO JUCIUTUIAHE;

— OTKa3 OT OTBETAa,

— 3HaHHWE OT/ACIBHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX Y4eOHOW MporpaMMoin IIo
JMCLUTUINHE;

— HEYMEHHE HCIIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;

— HaJM4yue rpyObIX OonIMooK;
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— HU3KUHU YPOBEHb KYJIbTYpPbI UCIIOJIHCHUS 3aJaHUM;
—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodell mporpamme
KOMIIETCHIIMM.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JAJI51 OCBOEHHS TUCHUILINHBI

5.1 OcHoBHas JiuTEpaTypa:

1. XwubGep, A.B. YpaBHeHns MareMmarnueckoi (usuku. HenuHeiHbie HHTErpUpyeMbIe
ypaBuenus / A.B. XKubGep, P.JI. Myprazuna, U.T. XabuOymmun, A.b. lladar. M: KOpaiit, 2017.
375 c. [DnexTponHbIi pecypc]. - Pexxum mocryma: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14EQ0FF.

2. CaburoB K.b. YpaBHenus marematudeckoit ¢puzuku. M.: duzmatiur, 2013. 352 c.
[DnexTpoHHBIH pecypc]. - Pexxum gocrtyma: https://e.lanbook.com/book/59660.

3. CaburoB K.b. K Tteopum ypaBHenuii cmemannoro tuma / K.b. CabutoB. M.:
Ouszmariur, 2014, 304 c. [OnexTponHbIit  pecypc]. - Pexum  pocryna:
https://e.lanbook.com/book/59713.

4. Tpenorun B.A. VYpaBuenuss B uacTtHbiXx npom3BogHbix / B.A. Tpenorun, N.C.
Henoceknna. M.: ®usmariut, 2013. 228 c. [OnekTpoHHbI pecypc]. - Pexum pgocryna:
https://e.lanbook.com/book/59744.

Jl5is1 0cBOEHMS AUCHUILTUHBI HHBAIMAMH U JTUI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs UMEIOTCS U3/IaHUS B DJIEKTPOHHOM BUJE B AIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

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

2. Tonockokos, JI.I1. Kypc MmaTemaTuueckoii ¢pusnku ¢ ucrnonp3oBanue nakera MAPLE
| ILI1. T'onockokoB. — CII6: Jlaub, 2015. 575 ¢. + [Dnextponnsiii pecypc]. - Pexxum mocryma:
https://e.lanbook.com/book/67461.

3. Wnbun, A.M. VYpaBHeHus marematuuyeckod ¢usuku. Mocksa: duszmarnut, 2009.
192 c. +. [DnexTponHbIit pecypce]. - Pexxum mocryna: https://e.lanbook.com/book/2181.

4. TuxonoB, A.H. VYpaBuenus wmaremarnyeckoii ¢usuku [/ A.H. TuxoHos,
A.A. Camapckuit. — M.: U3a-so MI'Y, 2004.

5. XpennukoB A.JO. CoBpeMeHHBIN p-aluecKuil aHaiau3 U MareMaruyeckas Qpu3uka:
Teopuss u npunoxenust / A.}O. Xpennukos, B.M. IllenkoBuu. MockBa: ®uzmariaut, 2012.
452 c. [DnexTpoHHsI pecypce]. - Pexxum gocryna: https://e.lanbook.com/book/5299.

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

5.3. Illepuoauyeckue u3IaHusl:

1. Hoxmaget AH P®. ISSN 0869-5652.

2. Joxmanel AH Beiciiei mkossl Poccun. ISSN 1727-2769
3. Maremaruueckoe monenupoBanue. ISSN 0234-0879.

6. MeToauyeckue ykazaHusi AJ1sl 00y4al0IUXCsl 10 OCBOEHUIO THCIUIITHHbI

[To kypcy mnpenycMOTpeHO NTpPOBEICHHUE JICKIMOHHBIX 3aHSTHUI, Ha KOTOPBIX JAETCA
OCHOBHOI CHCTEMaTHU3UPOBAHHBIN MaTepual U J1a0OPATOPHBIX 3aHATHI, Ha KOTOPBIX CTYJICHTHI
MIPUMEHSIIOT TOJYYEHHbIE TEOPETUYECKHE 3HAHMS K PEIICHUI0O KOHKPETHBIX 3a7ad. Y POBEHb
YCBOCHHMSI TEOPETHUYECKOr0 MaTepuana IPOBEPSIETCA IOCPEACTBOM OIPOCa MO OCHOBHBIM
BOIIPOCAM TE€MBl U PE3yJIbTaTaM BBIMOJHEHUS WHIWBHAYAIBHBIX W TPYMIOBBIX J1aO0OpaTOPHBIX
3aJaHUM.
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BaxnelmmM 53TanoM Kypca SBISETCS CaMOCTOATENbHas paboTa MO JUCHUIUIMHE.
Ilepeuennb pa3aenoB sl CAaMOCTOSITEIBHOTO U3YUYEHHS IPUBENICH B pa3aene 2.5.

IlepeyeHnb BONMPOCOB /IS CAMOTIOATOTOBKH

1.  IlpuBenuTe OCHOBHBIC IOCTAHOBKHU 33J1a4 JJIsl BOJJHOBOTO YPaBHEHHUS.

2.  llpuBeauTte OCHOBHBIE IOCTAHOBKHM 3aJa4 AJs ypaBHEeHUs 1updy3um.

3. Uro Ha3wiBaeTCs CBEPTKOM (pyHKIINIA?

4,  JlaiiTe onpezesieHre HOCUTENsT 0000IIeHHON (DYHKITHH.

5. Yo Ha3bIBaeTCS MPSIMBIM MTPOU3BEICHUEM 0000IIEHHBIX ()YHKIIMIA?

6. Kakue ¢yHKuMH Ha3bplBaloTCs cHelUaabHbIMU (yHKUuAMHU? IIpuBeanurte npumepsl
CHeUHATbHBIX (YHKIUH.

7. 3anumute ypaBHeHue beccens unuekca n.

8.  Kaxkue crienmanbHbie QyHKINU HA3bIBAIOTCS chepruuecKumu’?

9. Hanummwre ypaBHEHHUE, pEIIEHUSIMH KOTOPOTrO SIBISAIOTCS chepuyeckue (PpyHKIUH
Jlexannapa?

10. Kak ompenensitorcst dyHkiun Jlexanapa sroporo poaa?

11. Kak cBsizanbl Mexay co0oii mro0bIe 1Ba pelieHus ypasHeHus Jlexxanapa?

12. Kakas QyHKUMS SBISETCS MIPOU3BOISIICH /U CUCTEMBI TOTUHOMOB Jlexxanapa?

13. TIlpuBenute npuMepbl NPUMEHEHUS MPOU3BOASAIICH (QYHKIUU Ui IOJTUHOMOB
Jlexxanpa.

14. IlomyuuTe pekyppeHTHbIE (hOpMYIIbI 1J1s TOJUHOMOB JlexkaHnapa.

15. Cdopmynupyiite 3amauy [lrypma — JluyBumiuis, CBSI3aHHYIO C IOJMHOMaMH
Jlexxannpa.

16. JlaiiTe ompezeneHue HHTETpaIbHOMY ypaBHEHHIO DpearonbmMa BTOPOTro poja.

17. TlpuBenute oOuwii BU ypaBHeHHst DpearoibMa nepBoro poaa.

18. Kakoe uHTerpasibHOE YpaBHEHHE Ha3bIBAeTCs peryasipHbIM? CHHTYISIPHBIM?

19. [TIlpuBenuTe pemieHHEe WHTETPAIHHOTO ypaBHEHHUsT BombTeppbl BTOpOTO pona C
Pa3HOCTHBIM SIIPOM.

20. Kaxkoe sipo Ha3pIBaeTcsl BRIPOXKAeHHBIM? [IpuBenTe MpuMephl.

21. [laiite ompeneneHue COOCTBEHHBIX 3HAUY€HUH W COOCTBEHHBIX (DYHKIUH
MHTETPAJIIbHOTO ypaBHEHUS?

22. Yo Ha3bIBaeTCs PE30JIbBEHTON HHTETPAIHLHOTO YPABHEHUS?

23. VYKaxuTe CBS3b MEXIy pa3pelMMOCThI0 OJHOPOJHOTO W  HEOJHOPOIHOTO
MHTErpalbHbIX ypaBHeHU dpenronpma.

24. Kakue 3amaun pemaeT BapuanMoHHOe wucuucieHue? IlpuBemure mnpuMepsI
BapHallMOHHBIX 3a/1a4.

25. Uro HazweBaetcs pyHkmonamom? [IpuBeaute npuMepsl (yHKIIHOHAIOB.

26. Yto HaspiBaeTcs Bapuanuedl aprymenta ¢yHkuuonanma? UYto Ha3bIBaeTcs
Bapuanuen QpyHkimonana?

27. CdoopmynupyiiTe NpocTeiIyo BApHallMOHHYIO 3a/1a4y.

28. laiite omnpeneiieHne dKCTpeMyMa (PyHKIOHAA.

29. Uro Takoe cuIbHBIN (c1a0blil) SKcTpeMyM?

30. Kaxkue QpyHKIIMU HA3BIBAIOT TUHEWHO HE3aBUCUMBIMH?

31. [aiite onpeneneHre NOTHOTH CUCTEMbI (DYHKIIHIA.

32. Kaxkoe ycinoBHe Ha3bIBAIOT YCIOBUEM CTAIIHOHAPHOCTH (YHKITMOHATA?

33. Ilpueaute dopmyny ans Bapuanuu (yHKIMOHANA B cllyyae IpocTeHIei
BApUAIIMOHHOM 3a/1a4H.

34. llepeuuncnuTe U3BECTHBIE MOIXO/bI K PEIICHUIO HETMHEWHBIX YPaBHEHHH.

35. 3anmmmte ypaBHeHHE broprepca u HaliIuTe €ro pereHne B BUie Oeryieil BOIHEI.

IIpumepHbIe 3a1a4M 1JIs1 CAMOCTOATEILHOMH PadoThI
[Tpunannexut mu GyHKIUA U (X) =1, xe (—1, l) IIPOCTPAHCTBY ﬁl(,l, 1)?
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a
2. BersscHuTs, IIpu Kakux N, S, o (a > —n) dbyHKIMS U (X) = |X| IPUHAIIICKUT IPOCTPAHCTBY

H:(B,)» TA€ B, —map panmnyca 1 ¢ nenrpom B Touke 0 el "

3. Paznenenue nepeMeHHbIX ypaBHeHus LlIpequHrepa B OpTOroHAIbHBIX CUCTEMAaX KOOPMHAT.
4. Paznenute mnepemenHble cranmoHapHoro ypaBHeHus Ilpenunrepa B cdepuueckux
KOOp/IMHATAX.
S. Haiitu ¢pynkuuto ['puna 1ByMEpHOTro BOJHOBOTO ypaBHeHUs (BbimonHuTh nmpeodpasoBanue
Jlamnaca 1o BpeMeHH).
6. BBIYnCIuTh MPOM3BOIHYIO SIgNCOS X .
. _jcosx, x>0;
7. Haiitu Bce mpousBonubie GyHkiun y(X)= { 0, x<0.
8. [TokazaTb, 4TO 5(m)(x—a)* f(x)= f(m)(x—a).
9. KakoMy MyHKTY yJIOBIIETBOpSIET AeibTa-PyHKIHS B 0000IIEeHHOM cMbicie (6 — QyHKIus
Xesucaiina)?
X
10.  a) 0'(xX)=6(x); 6) 0(0)=5(x); B O"(x)=5(x); 1) [O(x)dx=5(x).

0

11.  BbluucouTh B D'(D 2) 9(t)6(t)*ﬂe /(AaZt).
2a/nt
12.  Bwucnuts npeodpazoBanus Oypbe crneayrommx GyHKINN: a) 5" (X), k=12; ©0)
signx ;
13. Ha rpanune OECKOHEYHOrO IIMJIMHApPA paanyca R Temmeparypa OCHUUTUPYET Kak
T(t)=T,sinwt. Haiitu pacupenencHue TEMIepaTypsl B LHUIMHAPE Kak (YHKIHIO BPEMCHH.

HccnenoBathb perienue npu @ [J % , TJIe ¥ — TeMIEepaTypOIpPOBOAHOCTb.

14. B kpyre equHHYHOIO paguyca peluTs 3a1ady Jupuxie u (x, y) g1 = 2(x2 + y) .
15.  Haiitu COOCTBEHHBIE 4aCcTOTBI ® Kosie0aHui mapa panuyca R:
1 ¢%u ou wR
———Au=0, —| =0, npuycnosun —10 1.
c” ot or|,_g c
16.  Iloka3zate, uto ypaBHeHue IllpeauHrepa mans JBYMEPHOTO «aromMa BOJOpPOJA» B

v
X+ Y

. Haiitu ypoBHu sneprum E.

1
alIeKTpudeckoM mone F —— Ay — + Fyyw = Ey nomyckaer pa3aeneHue NepeMEeHHbIX B

22
KoopauHaTax X =&, Y = ° > i

17.  Joka3ats, uto ecmu f €C” (U ), T0 l( f(x)-f (0))eC°O (0).
X

18.  Iloctpouts ¢ynknuio I'puna nBymepHoro ypaBHenus Ilpenunrepa i%//:Al//, rae

w(r,0)=g(r).
ou . o

19.  PemmTh ypaBHEHHE gt_u -C e = 0 C TOYCYHBIM rpaHHIHBIM ycroreM U(0,t) =45 (t)

U HyJIeBbIMU HauabHBIMU (BbimonHuTh npeoOpa3oBanue Jlamnaca mo BpeMeHn).
20.  Haiitu npeoOpa3zoBanue Oypbe cienyromux 0000EeHHBIX (QYHKIUII:

sin(r, [x])

21.  a)S(r-r), r=[x, xel? N
X

, r=[x, xel?®.
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22.
23.

24.
25.

26.

217.
28.

Haiitu oOpartusie npeoOpazoBanue Oyphe ciueayromux 0000MEeHHBIX QYHKIUI:
a)iz,aeD”,nZB; 6)%,0{6[]3.
o lof +k

Iomb3ysck pe3ynsTaToM 13 6) Haiitn GyHIaMeHTanbHOE pemenue ypasHenus AU—k?u=0.
ikr

[TpoBeputh, uTO PyHKIUSA T aar rae r=|x
r

, ABJISICTCA d)YH[[aMeHTaHLHLIM peIiCHUEM

2 3
ypaBuenus ['enpmronsua AU+Ku=0 8 [ °.
Hanmcars pasnoxkenue no cheprudeckuM (GpyHKIHMAM IUIOTHOCTH MOBEPXHOCTHBIX 3apSJIOB,
MHJIyIIMPOBAHHBIX HA POBOAIIECH Cepe TOUCUHBIM 3apsIIOM.

. Uy, X=0;
HaifTu aBTOMO/IENBHOE PeIeHNE ypaBHEHHs TEILIONPOBOAHOCTH, ecyu U (X,0) = 0 x <0
HaiiTu  aBTOMOjeNbHOE  pellleHHe  MOAM(UIMPOBAHHOrO  ypaBHeHHs  broprepca

2
ou upa_u:f? g,me peN, u(x,0)=5(x).
ot OX OX

[Mouck wHpOpMaLMU JUISI OTBETOB HA BOIPOCHl JJIsI CAMOCTOATENBHOM paboThl W
BBINOJIHEHUS 33JaHUH B HEKOTOPBIX CIyd4asx IpearojiaraeT He TOJbKO H3y4Ye€HHE OCHOBHOM
yueOHOW JUTEpaTypbl, HO U MPUBJICUEHUE JOIOJHUTEIBHON JIMTEpPATypbl, a TaKkKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B pamkax caMocTOSITeTbHON pabOThI CTYIEHT TOTOBUT pedepaTuBHYIO paboTy, 00beMOM
He meHee 10 cranui. Kaxapiii CTyIeHT BBITIOJIHAET padOoTy MO OJIHOM TeMe.

s Hanucanust pedepara HeoOXoammo TomoOpaTh Jmreparypy. OOmiee KOJIWYeCTBO
JUTEPATypHBIX HMCTOYHHMKOB, BKJIOYas TEKCThl M3 MHTepHeTa, (myOiaukamuu B KypHauax),
JOJDKHO COCTaBJATh He MeHee 10 HauMeHOBaHMH. Y4eOHUKH, KaK IPAaBUIIO, B JUTEpPaTypHbIE
UCTOYHUKHU HE BXOJAT.

Pedepatsr Bemonustor Ha muctax ¢popmara A4. CTpaHUIBI TEKCTA, PUCYHKH, (POPMYIIBI
HYMEpPYIOT, PUCYHKH CHA0XXalOT MOAPUCYHOUHBIMH HAAMUCAMHU. TEKCT cieayeT medaraTh
mpuprom Ne 14 ¢ wuHTEepBasioM MeEXIy cTpokamu B 1,5 uHTepBana, 0e3 HEIOMYCTHUMBIX
cokpaiueHuil. B koHue pedepara 101KHbBI OBITH C/IE€TaHbI BHIBOIBI.

B koH1e paboThI NPUBOASAT CIIUCOK UCTIOIb30BAaHHBIX HCTOYHUKOB.

Pecdepar nomxeH ObITh MOANKMCAH MAarUCTPAHTOM C YKa3aHUEM JaThbl e 0hOpMIICHHUS.

PaboTs1, BeIMONIHEHHBIE 0€3 COOMIOICHUST TIEPEUNCIEHHBIX TPEOOBaHM, BO3BPAIIAIOTCS
Ha JI0paboTKy.

BoeinonHeHHas MaructpaHTtoM paloTa OIpenesseTcss Ha HPOBEpKY IpenojiaBaTeiio B
yCTaHOBJIEHHbIE CpOKHU. Eciu y npenogasarens ecTb 3aMeyaHus, paboTa BO3BpallaeTcs U Mocie
UCIpaBiieHUH 1100 BHOBb OTIIPABJIETCS HA IPOBEPKY, €CIIU UCIPABIECHUS CYLIECTBEHHBIE, JTHU0O
IIPEIBABIAETCS Ha DK3aMEHE, I'/1€ IPOUCXOJUT €€ 3aluTa.

[IpumepHbIe TeMbI pedepaToB NpeaCTaBIEHbI B 11. 4.1.

B ocBoeHuun nucHUIUIMHBI MHBAIMJAMH U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEEeT HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALlUH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHUE YUeOHOTro Marepuaia.

WnnuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3alUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00yJarollMMCS WHBAJIWIOM WM JHMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBIX IIPH OCYLIECTBJICHUHU
00pa30BaTeJbHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0)

7.1 Ilepevyenb MHGOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH

— IlpoBepka WHIMBHAYalbHBIX 3aJaHUN W  KOHCYJBTHPOBAHHE IOCPEACTBOM
AIEKTPOHHOM MOYTHI.
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— Hcnonp3oBaHue 3IEKTPOHHBIX IPE3CHTALMM IPU IMPOBEICHUU JIEKLIUOHHBIX U
71a00paTOPHBIX 3aHATHH.

— Hcnonp3oBanne MaTeMaTHUECKHUX MAKETOB NPU TPOBEIEHHH J1a0OpaTOPHBIX
3aHSATHH.

— Russian Journal of Mathematical Physics // MAHWK «Hayka / Interperiodika.
http://pleiades.online/ru/journal/mathphys

—  Letters in Mathematical Physics // Kluwer. https://link.springer.com/journal/11005

—  Mup matemarunyeckux ypasuenuii EQWorld. http://eqworld.ipmnet.ru/library.htm

—  ®uswuka, xumus, Matemaruka. 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.

7.2 IlepeyeHb JUIEH3HOHHOIO0 W CBOOOJHO PACHPOCTPAHAEMOr0 IMPOrpaMMHOIO
odecrneyeHus

1. Onepanuonnas cucrema MS Windows.

2. HurerpupoBanHoe oducnoe npuioxenne MS Office.

3. IIporpammuoe oOecrieyeHHe aJsi OPraHU3ALUHN YIPABISEMOTO KOJUIEKTUBHOTO M
Oe3omacHoro jocryna B IHTepHeT.

4. Maremaruueckue maketsl Matlab (Comsol)

7.3 IlepeyeHb cOBpeMeHHbIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX M HH(POPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

—  Dnekrponnas oudiauoreunas cucrema "FOpaitt" (http://www.biblio-online.ru).

— DnexrtpoHHas OubnamoreuHas cucrema "YHupepcuterckas Oubamoreka ONLINE"
(http://www.biblioclub.ru).

— DnexTtponHas 6ubnuoTteunas cuctema uzaarenscta "Jlanp" (http://e.lanbook.com).

— baza JNAaHHBIX Hayunon 3JIEKTPOHHBIN OHMOIHOTEKH eLIBRARY.RU
https://elibrary.ru/

— baza nmannbpix Beepoccuiickoro MHCTUTYTa HayyHOM M TEXHHMYECKOM MHGpOpMaluu
(BUHUTU) PAH http://lwwwz2.viniti.ru/

— basbl JaHHBIX U aHATUTUYECKHE MyOIUKAIMU «Y HUBEPCUTETCKass HHPOpMAIIHOHHAS
cucrema POCCHUSI» https://uisrussia.msu.ru/

8. MarepuaabHo-TexHH4ecKasi 0a3a, HeoOXoAMMAasi I OCYLIECTBJIEHUS
00pa30BaTeIbLHOI0 MPOIECCa MO THCIUTIIHHE

No Bi paGor MarepuaibHO-TEXHHYECKOE 00eCTIeueHrne TUCIUTUTMHBI U
OCHAILIEHHOCTh
1. JleknmonHsble 3aHaTUA | JICKHMOHHAs ayaWTOpHUs, OCHAIIEHHAs MPE3EHTALlMOHHOU
TEXHUKOW  (MPOEKTOp,  BKpaH,  KOMIIbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOTpaMMHBIM OO€cleueHneM, a TaKKe
HeoOxoanMon MeOenbIo (J1I0CKa, CTOMBI, CTYbA).
(aymuropuu: 129, 131, 133, A305, A307).
2. JIaGopaTopHble KoMInbroTepHBIN KilacC, YKOMIIJIEKTOBAHHBIM KOMIIbIOTEpaAMU
3aHATUS c JIUEH3UOHHBIM POrpaMMHBIM obecrieueHueM,
Heo0xoanMoN MeOenbIo (0CKa, CTOIBI, CTYIIbS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pynmossie Ayautopus N1 CEMHUHApPCKHUX 3aHATUN, TPYNIIOBBIX H
(MHIUBUIYaTbHBIE) WHJVBUyaJIbHBIX KOHCYJIbTALIH, YKOMIUIEKTOBAHHBIE
KOHCYJIbTAI[U! HE00X0IUMOM MeOeNbIo (J0CKa, CTOJBI, CTYJIb).
(aymuropun: 129, 131).
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http://pleiades.online/ru/journal/mathphys
http://www.kluweronline.com/issn/0377-9017
http://eqworld.ipmnet.ru/
http://www.ph4s.ru/index.html
http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=mathphys
http://www.biblioclub.ru/
https://elibrary.ru/
http://www2.viniti.ru/
https://uisrussia.msu.ru/

MaTepI/IaJ'II)HO'TeXHI/ILIeCKOG obecrneueHue JUCIHUITIIMHBI 1

No Bun pabor
OCHAII[EHHOCTD

4. Texymuii KOHTPOIb, | AyAUTOpPUSA JIJISI CEMUHAPCKUX 3aHATUN, TEKYLIEro KOHTPOJIS U
MPOMEKYTOUHAS MPOMEKYTOUHOM aTTeCcTaIuH, YKOMIUICKTOBAaHHAS

aTTecTarus HE00X0IUMOM MeOeIbIo (IOCKa, CTOMBI, CTYNbs) (ayIUTOPHUHU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512), KOMITbIOTEpaMU C JINIEH3UOHHBIM
IpOrpaMMHBIM OOecriedeHueM U BbixonoMm B mHTepHeT (106,
106a, A301)

S. CamocrosiTenbHas Kabuner s caMocTOSTENbHONH pabOThI, OCHAIICHHBIN
pabora KOMIIBIOTEPHONH TEXHHMKOW C BO3MOXHOCTBHIO MOAKITIOUEHHUS K
cetu «VHTEpHET», NIPOrpaMMON HKPAHHOIO YBEIMYECHUS,
00€eCrevyeHHbIl TOCTYIOM B AJIGKTPOHHYIO HH(GOPMaIMOHHO-
o0pa3oBaTelbHYI0  Cpeay  YHHBEPCHUTETa, HEOOXOIUMOM
MeOenbIo (JI0CKa, CTOJIBI, CTYJIBS).

(Ayautopust 102a, unTanbHbIN 3a1).

OcymecTBieHre ydeOHOro Tmpoliecca MpeanoyiaraeT Haludhue HEOOXOAUMOro IUis
peayM3aniii  JaHHOW TIPOTpaMMBbl  TIEPEYHS  MaTePHAIbHO-TEXHUYECKOTO0  00CCICUCHHUS:
ayJIUTOpUH, OOOpPYIOBAaHHBIC BHJCONMPOCKIIMOHHBIM OOOpYJOBAaHHEM Uil TpE3CHTAIUN
(dpoBOil MPOEKTOP, PKpaH, HOYTOYK) U HEOOXOAMMOW MeOenbio (IOCKa, CTOJBI, CTYJIbA);
KOMITBIOTEPHBIC KJIACCHI C KOMITBIOTEPHOM TEXHUKOW C JIMIIGH3MOHHBIM MPOTPAMMHBIM
oOecrieueHreM U HEOOXOAMMON MeOeNbIo (A0CKa, CTOJIbI, CTYIbs) JUIsl IPOBEICHUS 3aHITHH.

MaructpanTbl U TPENoJaBaTeId By3a HMMEIOT IMOCTOSHHBIH JOCTYIl K 3JCKTPOHHOMY
KaTaJory y4yeOHOW, METOJINYECKOW, HAYIHOU JUTEpaType, MEePUOJMUECKUM H3JIAHUAM U apXHUBY
CTaTei.
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