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1. IlepeyeHpb NIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS N0 AUCUHUILIUHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHMS 00pa30BaTe/1bHOM
NPOrpamMmbl

JlaHHasi IMCUMIDIMHA CHOCOOCTBYET (POPMUPOBAHHUIO CIEAYIOIIUX KOMIIETEHIMH, npexycMorpeHHbx dI'OC
o HanpasjeHuto noaroropkn BO 280303 — Hanomartepuaibr:

a) obmenpodeccuonansHbie (OI1K):
— CMOCOOHOCTBIO MPHUMEHATh 0A30Bble 3HAHMUSA MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX UCIUILIMH,
JUCHUIUIMH ~ 00IIenpo(ecCHOHANBHOIO0 IUMKJIAa B 00BEME HEOOXOMUMOM B  MPOQPECCHOHATBHOU
JIEATEILHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIMX HAayK, Pa3pa0OTaHHBIX B HUX MOIXOJ0B, METOIOB U
pE3yNIbTATOB MAaTEMATHYECKOr0 aHaau3a W MOJEIMPOBAHMS, TEOPETHYECKOTO M DKCIIEPUMEHTATBHOTO
uccnenosanus (OITK-1);
— CIMOCOOHOCTBIO MMPUMEHSATH OCHOBBI METO/IOB HCCJIEIOBAHHUS, aHAIN3a, JHarHOCTHKA U MOJETUPOBAHUS
CBOMCTB HAHOMATEPUAJIOB M HAHOCUCTEM HEOPTaHUYECKOW ¥ OPraHUIECKON MPUPOJIBI, B TBEPOM, JKHUIKOM,
rejaeo0pa3HOM, a’pO30JIbHOM COCTOSTHHMHM, BKJIIOYAs HAHOIUIEHKM W HAHOCTPYKTYPHPOBAHHBIE MOKPBITHS,
BHYTPEHHHE U BHELIHUE IPaHMIIBI pazjiena ¢as, a Takke PU3MUECKUX U XUMHUYECKUX MPOLECCOB B HUX WIIN
¢ ux yuactuem (OITK-3);

6) npodeccronanpubie (I1K):
— CMOCOOHOCTBIO HUCMOJIBb30BATh Ha MPAKTUKE COBPEMEHHbIE TPEACTABICHUS HAYK O CBOWCTBAX BEIIECTB U
MaTepHaioB MpU MEPeXOoie WX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OMHO M IBYXMEPHOE), O BIHSHHUH
pasMepa Ha CBOWMCTBA BENIECTB W MAaTEPHAajOB, B3aMMOJICHCTBHH HAHOMATEPHATIOB M HAHOCHCTEM C
okpyxaroreit cpenoit (ITK-2).

Tabm. 1

Pe3ysnbraTel 00ydeHust dopmupyemas IIpumeyanne
KOMTIETSHITHS (C
yKa3aHHEeM KOJia)

3Hanusa 1. 3HaTh OCHOBHBIC JTMHEHHBIC YPABHEHUS OIlK-3
MaTeMaTH4ecKoil (GM3UKK U uX PU3NYecKHii CMbICH
2. 3HaTh MIOCTAHOBKY KpPAaeBbIX 3a/1a4 JJIsl OCHOBHBIX [1K-2
ypaBHEHHH M X QU3HYECKYIO HHTEPIPETALHUIO
3. 3HaTh pelIeHNs OCHOBHBIX JIMHEHHBIX YpaBHEHUH OIIK-1
MaTeMaTH4ecKoi Gpu3nku
1. CtaBuTh MaTeMaTHYECKH KOPPEKTHYIO 3a7a4y IO IK-2
TEKCTOBOMY OIMCAHHMIO MPOCTEHIINX (PU3HIECKHUX

Ymenust sIBJIEHUH (KoseGaHui, pacipocTpaHeHus Tera 1
g Pysun)
2. [IpuMeHsTh METO/IbI MATEMATUIECKOH (DPU3UKH K OIlK-1

peIIeHHIO IPUKIIATHBIX 3a1a4
3. Pemats metoiom ®yphe HauanbHO-KpaeBbie 3aaaun | OIMK-3
U ypaBHEHUH KoJeOaHUN CTPYHBL,
TeIonpoBoAHocTH U Jlamiaca

Bnanenus 1. Bnagers MeToauKo# pacyera peaibHbix pusnueckux | [TK-2
(HaBBIKH / 3a1a4
OIIBIT 2. Bnagers HaBBIKaMU 0TOOpa U 00pabOTKH OIIK-1, OIIK-3

JESITEILHOCTH) WHPOPMAIIAN U3 PA3TMIHBIX HCTOYHUKOB (yIeOHUKH,
CMPAaBOYHHKH, B TOM YHCIIE AIEKTPOHHbBIC, HHTEPHET-

pecypchl)




2. Ileab 1 MeCTO AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON POrpaMMbl

Hannast yueOHast mucuummmHa BXxomuT B paszfen «bl. IIpodeccronansuenii mukin. baszoBas wacte» ®I'OC mo
Hanpasinennto nmoarorosku BO 28.03.03 — Hanomarepuass.

Ienbro maHHOM IOUCLHUIUIMHBI SIBISETCS HAYYUTh CTYJCHTOB METOAAM HCCIEJOBAHUS U PEIIEHHS OCHOBHBIX
3amad ISl KJIACCHMYECKUX YpaBHEHMH Maremarndeckoil ¢usuku. CTyOeHTHl JODKHBI NMPU 3TOM XOpPOIIO 3HATh
(u3MUeCcKHil CMBICI 33124 U PE3YIIbTaTOB X pemreHns. Taxke GOpMUPYIOTCS HAaBBIKU OIMCAHUS (PU3NYECKUX SIBICHHH,
TIPOLIECCOB U TPOOJIEM (POpPMaTbHBIM MAaTEMATHIECKUM SI3BIKOM.

W3ydenne Kakaoro THNA YypaBHEHHMH Ha4yMHAETCS C NPOCTEHIINX (U3MYECKHX 3a4ad, NPUBOMILIMX K
ypaBHEHHAM paccMaTpuBaeMoro Tuma. Ocoboe BHHMMaHHE YHAENSeTCs MaTeMaTH4ecKOd IIOCTaHOBKE 3ajad,
HO/IPOOHOMY U3JIOXKEHHUIO PENIeHHS MPOCTEHINX 3a/1a9 ¥ (PU3UUECKOH HHTEpIPETAIMH TOTy4aeMbIX PE3YJIbTaTOB.

JIeKIMOHHBIM KypC CONPOBOXAAETCS YNPaXXHEHUSAMH, HMEIOIIMMHU LENbI0 NPUBUTH CTYJEHTAaM HaBBIKH
MOCTAHOBKH U peIlIeHNUs KOHKPETHBIX 3a/1ad.

Kypc “Meroapl MaTemaTnueckod (U3MKK’ CBsA3aH C HM3YYEHHEM pa3JIMUHBIX (U3UUECKUX TIPOIECCOB, a
BO3HHUKAIOIIME MPY 3TOM MaTeMaTHUECKUe 331a4H U COCTABISIIOT COJIep KaHKUe IpenMera. DTO U ONUcaHue (GU3NUECKHX
NpPOLIECCOB MAaTEMAaTHYECKUM SI3BIKOM M, KakK CJIEACTBHE, TOJy4YeHHE PEIICHUH MMEIoIMUMCS MaTeMaTHYeCKUM
anmnapaTtoM, U OOpaTHO, TPAKTOBKA MAaTEMAaTHYECKHX PEIICHUH KaK HEKOTOPhIX (H3MYECKUX sBIeHHH. M3ydenue
JUCUUIUIMHBL “MeToapl MaTeMaTH4ecKol (U3MKHM” HODKHO ONUPAaThCid HAa 3HAHUA, IOIYYCHHBIE B XOAE H3Y4CHHA
quctumnd: «Pusukay, «MartemaTukay. YCIENIHOE OCBOECHHE JAHHOM JUCIHHUIUIMHEI HEOOXOIMMO JUIS JalIbHEHIIEH
npodecCHOHATBHOM MOrOTOBKH.

3. Conep:xanue padoueil mporpaMMbl (00beM TMCHUIIMHBI, TUNBI U BH/IbI
YueOHBbIX 3aHATHI, y4eOHO-MeTOoAuYeCKOe o0ecnedyeHne CaMmoCTOATeIbHOM
padoThI 00y4aAKOIINXCS)

Coneprkanue pabodeli mporpaMMsl npencrasieHo B [Ipuioxennu Ne 1.

4. DoH OLIEHOYHBIX CpeaACTB 0 JUCHUILJIHHE

4.1. IlepeyeHb KOMIIETEHIHII ¢ YKAa3aHUEM 3TanoB UX (pOPMUPOBaAHMS B Mpollecce OCBOEHUS
oOpa3oBaTe/ibHOM mporpammbl. Onucanue mnoka3arejed W KpPUTepHEeB OLEHUBAHMS
KOMIIeTeHIHI1 HA Pa3JIMYHbIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHUE IKAJ OLeHMBAHUS

Kon u popmynupoBka KOMIETSHIINH

OIIK-1 — cnocoO6HOCTh IPUMEHSTH 0a30BHIE 3HAHNS MATEMATHIECKUX U €CTECTBEHHOHAYYHBIX TUCIIUILIHH,
JTUCHUTUIAH 001IenpodecCHOHAIBHOTO KA B 00beMe He0OX0ANMOM B MPOGECCHOHATBHOMN eI TeThHOCTH
OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIMX HAaYK, pa3paOOTaHHBIX B HUX MOAXOJ0B, METOIOB U PE3Y/IbTATOB
MaTEeMaTHYECKOro aHaJIN3a M MOISIMPOBAHMS, TEOPETHIECKOT0 M SKCIIEPUMEHTAIEHOI'0 HCCIeJOBAHUS

Oran [Tmanupyemble pe3yabTaThl Kpurepun onieHMBaHus pe3yabTaTOB OOyUSHNUS
(ypoBenb) o0yueHHs
OCBOGHHS (TIoKa3aTenyu TOCTHKEHUS
KOMITETEHIIH 3aJIJaHHOTO YPOBHS OCBOCHUS «He 3auteno» «3aurenoy
u KOMITETCHITHIA)
[lepBrrii 5Tan | 3HaTH OCHOBHBIC TMHEHHBIC He 3naer ocHOBHBIE 3HaeT OCHOBHBIC JINHEHHEIC
YpaBHEHHUSI MaTEMaTU4YECKON JIMHEMHbIE ypaBHEHUS YpaBHEHUSI MAaTEMATUUYECKON
(hM3KKA 1 UX PU3HYECKHA MaTeMaTUIECKONW QM3NKN U UX | (GPM3UKA U UX (PU3HUUECKHINA CMBICIL.
CMBICII. (pm3mUecKuii CMBICII.
Bropoii aTant | YMeTh cTaBUTh MaTEMaTHYECKH He ymeer craButh YMeer cTaBUTh MaTeMaTHIECKH
KOPPEKTHYIO 3a/1aqy 110 MaTeMaTHIECKH KOPPEKTHYIO KOPPEKTHYIO 3a/1a9y 110
TEKCTOBOMY OIIMCAHUIO 3aJady 1Mo TEKCTOBOMY TEKCTOBOMY OIIMCAHHIO
MIpoCTeNIINX (PU3UUECKUX OIMCAaHMIO MPOCTEHIIINX MPOCTEUIINX (HPU3NIECKUX
SIBIICHUH (KoneOaHui, (u3MUecKHX SBICHUN SIBTICHUH (KoJIeOaHuH,




pacmpocTpaHeHus TeIa U
b ysum).

(xomebaHmi,
pacnpocTpaHeHHs Teria U

nuddy3um)

pacupocTpaHeHus TeIa U
b dysun)

Tperuii sTan

Bnagets HaBbIKaMH 0TOOpa U
00paboTKy HHpOpPMAIHN 13
pa3INYHBIX HCTOYHHKOB
(y4eOHMKH, CIPaBOYHHKH, B
TOM YHCIIE DIICKTPOHHBIE,
HHTEPHET-PECYPCHI).

He Bnageer HaBbIKaMu 0TOOpA
1 00paboTku nHpopManH 13
Pa3IHYHBIX HCTOYHUKOB
(yueOHUKH, CIPaBOYHUKH, B
TOM YHCIIC DIICKTPOHHEIE,
HUHTEPHET-PECYPCHI).

Brnaseer HaBbIKaMu 0TOOpA U
00paboTku HHpOPMALIH U3
Pa3IHYHBIX UCTOYHHKOB
(y4eOHUKY, CIPAaBOYHUKH, B TOM
YHCIIC IICKTPOHHBIC, HHTEPHET-

pecypchl).

OIIK-3 — cnocoOHOCTH NPUMECHATH OCHOBBI METOJIOB UCCICAOBAHUA, aHAJIN3a, TUAarHOCTUKU U MOACIIUPOBAHUA
CBOICTB HaHOMATCpHaJIOB U HAHOCUCTEM HeOpFaHH‘-IeCKOﬁ n OpFaHH‘IeCKOﬁ Ipupoabl, B TBEPAOM, )KUAKOM,
reneo6pa3HOM, A3pP030JIbHOM COCTOSAHHU, BKIIIOYasl HAHOIJICHKN 1 HAHOCTPYKTYPHUPOBAHHBIC IMOKPBLITHA,
BHYTPCHHUEC U BHCIIHUC I'PAHUIBI pa3acia (1)8.3, a TaKXKe (bHSquCKHX U XUMHUYECKUX MMPOLECCOB B HUX UJIU C UX

y4acTueM
Oran [Tnanupyembie pe3yabTaThl Kpurtepuu oneHHUBaHUS pe3yJIbTATOB O0YUCHUS
(ypoBeHb) 00y4eHHS
OCBOCHUS (TIoKa3aTenu TOCTHKEHUS
«He 3auteHo» «3auTeHo»
KOMITCTCHIIN 3a/IaHHOTO YPOBHSI OCBOCHHUS
u KOMIIETCHIIH)

IlepBslii aTan

3HaTh MOCTAHOBKY KPAaEBbIX
3aJ1a4 1711 OCHOBHBIX YPaBHEHMI
U UX (u3nueckyro
HHTEpIIPETaIII0

Wmeer dpparmeHTapHbie
3HaHHS OCTAaHOBKH KPaeBbIX
3a7a4 A1 OCHOBHBIX
YpaBHEHHH 1 UX (PU3HYECKYIO
WHTEPIPETAIHIO

3HaeT NOCTaHOBKY KPaeBbIX 3a1a4
JUIsl OCHOBHBIX YPaBHEHHH U HX
(H3HYECKYIO HHTEPIIPETALINIO.

Bropoii atan

YmMers pemats MeTogoM Dypbe
Ha4aJbHO-KpPAaeBbIE 3aJa4M [UIs
ypaBHEHHH KOJIEOaHUH CTPYHBI,
TEIUIONPOBOAHOCTH U Jlamuiaca

Ymeer pparMeHTapHO peliaTh
MerogoM dypee HayaJlbHO-
KpaeBble 3a/1auu JUIs
ypaBHEHHH KoneOaHuit
CTPYHBI, TEIJIONPOBOJHOCTU U
Jlamutaca

YBepeHHO pellaeT METO0M
®Dypbe HauaIbHO-KpaeBbIE 3a0aUl
JUIsl ypaBHEHUI KoneOaHui
CTPYHBI, TEIUIONPOBOIHOCTH U
Jlanmaca

Tperuii aTan

Braners HaBbikaMu oTOOpa U
00paboTKu HHpOpPMAIHHU U3
Pa3JINYHBIX UCTOYHHKOB
(y4eOHMKH, CIPaBOYHUKH, B
TOM YHCJIIE€ DIICKTPOHHEIE,
HHTEPHET-PECYPCHI).

He Brnaneer HaBbIkamMu oTOOpa
1 00paboTku nHpopmalmu u3
Pa3IMYHBIX ICTOYHUKOB
(y4eOHHKH, CIpaBOYHHKH, B
TOM YHCIIE BJIEKTPOHHEIE,
UHTEPHET-PECYPCHI).

Brianeer naBbikamu otOopa u
00paboTku uHpOPMALIH U3
Pa3IUYHBIX HCTOYHUKOB
(y4eOHUKH, CIPaBOYHUKH, B TOM
YHCIIC SJIEKTPOHHBIC, HHTEPHET-

pecypcehl).

[1K-2 — criocoOHOCTE HCTIONB30BATh Ha MPAKTUKE COBPEMEHHBIE PEICTABICHHUS HaYK O CBOMCTBAX BELIECTB
MaTepHaloB IIPU MEPEXOJIE UX B HAHOPA3MEPHOE COCTOSHUE (HOMb, OHO U ABYXMEPHOE), O BIMAHHU pa3Mepa Ha
CBOICTBA BEILECTB U MAaTEPUAJIOB, B3aUMOICHCTBUM HAHOMATEPHAJIOB M HAHOCUCTEM C OKPYXKAIOLIEH Cpenoit

Orarm
(ypoBenb)
OCBOCHHS

KOMITETEHIIH
u

[Tnanupyemble pe3yabTaThl
o0yueHHs
(TIokazaTenu JOCTHKECHUS
3aJITaHHOTO YPOBHS OCBOCHUS
KOMITETCHITHI)

Kpurepun onieHMBaHus pe3yabTaTOB O0yUCHNUS

«He 3auteno»

«3auTeHo»

IlepBriii sTan

3HaTh peIIeHNs] OCHOBHBIX
JIMHEVHBIX YpaBHEHUN
MaTeMaTHIeCKONW (PU3UKH

Nwmeer dpparmenTapubie
3HAHUS O PEIICHHIX
OCHOBHBIX JINHEHHBIX
YpaBHEHUN MaTeMaTUYECKON
(hu3ukn

3HaeT penreHns OCHOBHBIX
JIMHENHBIX YpaBHEHUM
MaTeMaTHIeCKON (HU3UKU

Bropoii stan

YMeTb NpUMEHATH METOIIbI
MaTeMaTHIeCKOi (HU3UKA K
PEIIeHHUIO TPUKIIATHBIX 3a/1a4

YwMmeer pparmenrapao
NPUMEHSATH METOJIBI
MaTeMaTHIecKoi (HU3UKH K
PEIIeHUIO MPHUKIIATHBIX 3a/1a4

YBepeHHO IPUMEHSIET METOJIBI
MaTeMaTHIeCKONH (PU3UKHU K
PELICHHIO MTPUKIAHBIX 3a1a4

Tperuii sTan

Bnaners metonukoi pacuera
peaTbHBIX TEOPU3NICCKUX 3319

He Bnaneer MeToaukoi
pacuera peasbHbIX
reopU3NIECKUX 32124

Bnageer meTonukoi pacuera
peaTbHBIX TEOPI3UIECKUX 3a1ad




[Nokazartenu cOpMUPOBAHHOCTH KOMITETECHIIHH:

KpurepusiMu orieHUBaHMS SBIISIOTCS 0aJUTBI, KOTOPBIE BBICTABIISIOTCS TIPENoaBaTelieM 3a BUABI IeSTEbHOCTH
(omeHOYHBIE CpeNCTBA) MO0 UTOTaM H3y4YEeHUs MOAyNel (pasesioB JWCHIUIUIMHBI), TEPEUUCICHHBIX B PEHTHHT-IUIaHE
JWCIUIUIAHEI (014 3auema. TEKYIIU KOHTPOIb — MakcUMyM 50 0aiioB; pyOeKHBIH KOHTPOIb — MakcuMyM 50 Gauios,
MTOOIIPHUTENNBHBIC 0ATUTBI — MakcuMyM 10).

[ITkaJel OLlEeHUBAHUS:

ona 3avema:
3auTeHo — oT 60 10 110 peTHHrOBBIX OayToB (BKIIIOYast 10 MOOMpUTENBHBIX 0aJLIoB),
He 3a4TeHO — OoT 0 710 59 peHTUHTOBBIX OAJIIIOB).

4.2. TunoBble KOHTPOJIbHbIE 3aIaHUSI WM HMHbIe MaTepHAJIbl, HEOOXOAUMbIE IS OI€HKH
3HAHMH, YMeHHWiHl, HABBIKOB W ONbITA [eATEJbHOCTH, XaPAKTEPU3YIOUIUX ITaNbI
(¢GopMupoBanus KoMmmeTeHUMI B mpolecce OCBOeHHS 00pa30BaTeJbHOW TMPOrpaMMBbl.
MeToauyeckne MAaTepUAJIbl, ONpeae/siiolMe NPoueAypbl OUEHUBAHUS 3HAHMHA, YMEHWId,
HABBIKOB M ONBITA 1eITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl GOPpMHUPOBaAHUS KOMIIeTEHUM

OTansl OCBOCHUS Pe3ynbTarhl 00ydeHus dopmupyemast OreHOYHBIE
KOMIIeTeHIHs (C cpencTBa
yKa3aHUEeM Kojia)

1-it aTan 1. 3HaTh OCHOBHbIE JINHEIHBIC YPaBHEHUS OIK-3 [Tpuém
MaTeMaTH4ecKoil (GU3UKK U X (PU3NYECKHId CMBICHT JIOMAIIHUX
3Hanus 2. 3HaTh TIOCTAHOBKY KpPaeBbIX 33a4 JJIsl OCHOBHBIX [1K-2 pa0or.
ypaBHEHHH M UX (PU3HYECKYI0 UHTEPIPETAIHIO KonrponsHas
3. 3HaTh pelIeHNsI OCHOBHBIX JIMHEHHBIX YpaBHEHUIN OIIK-1 pabora
MaTeMaTH4ecKOi (HU3UKH
2-11 9Tan 1. CtaBuTh MaTeMaTHYECKH KOPPEKTHYIO 33124y 1O [K-2 [Mpuém
TEKCTOBOMY ONHCAHHUIO IPOCTEHIINX (HU3HIECKHUX JOMAIIHHUX
VYMmenus ABNICHUH (KoneGaHui, pacpOCTpaHEHHUS TeIia ’ pa0or.
i dyzun) KonrponbHas
2. [IpuMeHsTh METO/IbI MAaTEeMAaTH4ECKOH (PU3UKH K OIlK-1 pabora
PELICHUIO IPUKJIATHBIX 33039
3. Pemarts metoom ®yphe HauanbHO-KpaeBbie 3aaaun | OIMK-3
JUIsl ypaBHEHHI KOJI€OaHUI CTPYHBI,
TeIonpoBoAHOCTH U Jlamiaca
3-#1 aTan 1. Binagets MeTomukol pacuera peanbHbIx Guznueckux | [1K-2 [Mpuém
3a1a4 JOMAIIHHUX
Braners 2. Brnagets HaBbIKaMH 0TOOpa 1 00pabOTKH OIIK-1, OTIK-3 pabor.
HaBBIKAMHU HHGOPMAIUK U3 Pa3IMYHBIX UCTOYHUKOB (YIEOHUKH, KontponbsHas
CIIPaBOYHHKH, B TOM YHCJIE 3JIEKTPOHHBIC, HHTEPHET- pabora
pecypcer)

Bonpocs! k Tekymemy 1 py0e:KHOMY KOHTPOJIIO 10 TEOPETHYECKOMY MaTepHaJIy

ouaprwNE

HMHTEPIpPETALHSL.

7. BeBom ypaBHEHUU

TCIUIOIIPOBOAHOCTH,  PACIIPOCTPAHCHUA

HUHTCpIIpCTAllnA.

TeIa,

Uro moHUMAaETCs 1o/ KOPPEKTHOCTHIO TTOCTAHOBKH 3a/1a4i MaTeMaTHIeCcKoi (pr3uky.
3anuimnTe KBa3WINHEHHOE ypaBHEHNE MTEPEHOCA.

3anuimnTe XapakTepUCTHIECKOE YpaBHEHNE [T yPaBHEHNUS IEPEHOCA.
Kak HaxoanTcs 4acTHOE pelieHne KBa3WiIMHEHHOTO YpaBHEH!SI IEPBOT0 MOPSIAKA.
ITocTaHOBKaA KpaeBbIX 3a/a4.
BeIBonl ypaBHEHHMIT MaJIBIX ITONIEPEYHBIX KOIEOaHUH CTPYHBI. Y paBHEHHE KoieOaHuii B o0mmeM Buae. Pusndaeckas

ypaBHeHns1 Jlamnaca.

8. IlpuBeneHne Kk KAHOHMYECKOMY BHIY M Knaccudukanus muHeidHpx Y UIl 2-ro nopsiaka B 0JHOH TOUKe.

dusnueckas



10.

11.

12.
13.
14.
15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

[IpuBencHre K KAHOHWMYECKOMY BUAY W Kiaccupukarms JuHeHHbX YUII 2-ro mopsaka B OKPECTHOCTH TOYKH.
l'unepOonmuecknii TUM.

[IpuBencHre K KAHOHWMYECKOMY BUAY W KiaccUPUKarms JuHEHHBIX YUII 2-ro mopsaka B OKPECTHOCTH TOYKH.
[Mapabonyeckuii Tur.

[IpuBencHMe K KAHOHWMYECKOMY BUAY M KiaccUPUKarms JuHEHHBIX YUII 2-ro mopsjaka B OKPECTHOCTH TOYKH.
DJIUNTAYECKHUI THII.

BonHoBoe ypaBHenue. [locraHOBKa KpaeBbIX 3a/1ad Ul ypaBHEHUI THIIEpOOINIECcKOro TUIIa.
[TpuHIMT cynepno3uiyy 1 peayKIys o0mIel KpaeBoH 3a1ayn.

JlemMa 0 MOJTHOM SHEPTUU CTPYHBI. ENMHCTBEHHOCTH penieHust 3a1aun Koy 1 cMelaHHoi 3a/1a4u.
dopmyna Jlazambepa.

[NoHsiTHE KOPPEKTHOM KpaeBoil 3a7a4ur; TPUMEPbl KOPPEKTHBIX 1 HEKOPPEKTHBIX KPaeBbIX 3a1ad.

Meron @ypse mis ypaBHeHUs KoieOaHWMH CTpyHBI (JUIsi OJHOPOAHOTO YpaBHEHHs KOJNEOaHWH CTPYHBI C
OZIHOPOJIHBIMHU TPAHUYHBIMH YCIIOBUSMH).

Merox ®Dypbe mns ypaBHeHUs KoiieOaHMH CTpyHBI (A1l HEOJHOPOJHOTO YpaBHEHHs KOJNEOAaHMH CTPYHBI C
OJIHOPOJIHBIMHU TPaHUYHBIMH YCIIOBUSIMH, JJIsl HAXOXK/ICHUSI PEIICHUs] HCII0JIb30BaTh 0000IIEHHOE PEelIeHHE).

YpaBHeHue TeruonpoBoAHocTH. KpaeBbie 3a1aun [uisi ypaBHEHHI TapaboIniyecKoro THIa.

[IpuHIMI MakcMMyma B OIpaHHYEHHON 00JacTH M eIMHCTBEHHOCTh pelleHus 3afgaud Kommu 11 ypaBHEHUS
KoJIe0aHUi CTPYHBI.

IlocTpoenue pemrenus 3amauu Ko [uis ypaBHEHHUS! TEIUIONPOBOJHOCTU. MeTon pa3feneHus MEepeMEHHbIX Ul
OAHOPOJHOTO YpaBHEHHUS KOJIeOaHUH CTPYHBI.

IlocTpoenue pemienus 3amauu Komm [uis ypaBHEHHUs! TEIIONPOBOJHOCTH. MeToA pa3feieHus MEepPEeMEHHbIX Uls
HEOJHOPOIHOT0 ypaBHEHHMS KOJIeOaHUH CTPYHBI.

VYpaBHeHus >udnTHYeckoro THma. YpaBHeHus Jlamumaca um Ilyaccona. Omepatop Jlammaca B mOMspHBIX
KoopauHaTax. @yHAaMeHTaIbHOE peleHue oneparopa Jlamnaca.

Pemenne 3anaun [{upuxiie METo0M pa3ieieHus NEPEMEHHbIX Ha KpyTe.

Tunosble 3aJa4uu, npeajiaracMbl HA CCMUHAPCKHUX 3AHATHUAX H KOHTPOJIbHBIX

1. Haiitu obmee pemeHre ypaBHEHUS:
XUy +YUy=U
(X+Y)ux-(x-y)uy=u(x+y)

2. Haiitu obmiee pemieHre ypaBHEHUS, IPUBENS €T0 K KAHOHHIECKOMY BHTY.
Usx-2Uxy+Uyy+2Ux-2Uy=0

16Uxx+16Uxy+3uyy =0

Usx-2Uxy+Uyy+4Ux-4Uy=0

3. Pemmts 3amauy Kommm.
Ux-(2exp(X)-t)u=2x

Ut=4Uxc-SIN X;  Ul=0=1, Utf=0=1
U=16Uxctsin ot;  ul=0=0, Ug=0=0
Ust=9Uxx-SiN t; Ultzo:l, u1|[=o:0

4. Pemuts CMCHIAHHYIO 3a/1av1y AJis1 BOJJHOBOT'O YPAaBHCHMS.
Ur=Uxx; Uxlx=0=0, U}x=5=0 Ul=0= X(X-5), Ut}=0=0

Ur=4Uxx;  Ux=0=0, Uxlx=1,.=0 Ul=0= X(6X-1), Ut}=0=0



Ugt=4Uxx; lex:ozo, U|X:1=0 Ultzoz X(X-l), Utlt:():o

Z[OMaHIHHH pa60Ta COCTOHUT U3 OI[HOfI 3aJadu. HpHMep JOMAaIIHET O 3aJaHus:

Pemurte 3aavy Ko JUJI ypaBHCHUS TCIJIONPOBOAHOCTH I 6eCKOHe‘IHOF0 CTCPIKHA:
100(1 — 2/10), =« € [0,10],
u| =< 100(1+z/10), =€ [-10,0),
=0 0. lz| > 10.

Kputepuu onenku (B 6ayiax) 3a oJHy JTOMAITHIOK padoTy

[IpuBeneHo MonHOE MpaBWIIBHOE pEIICHHE, BKJIIOYAIOIIEe MPABHIBHBIA OTBET M HCUEpPIIBIBAIOIINE 5 bannos
BEpHbBIE PACCYKICHUS C TPSIMBIM yKa3aHHEM HaOII01aeMBbIX SIBJICHHH M 3aKOHOB

JlaH NmpaBUIIBHBIA OTBET, M NMPHBEACHO OOBSICHEHWE, HO B PEIICHWH UMEIOTCS OAWH MM HECKOIBKO 3 banna
HEJJOCTaTKOB

Her npaBunsHOro orBera 0 bannos

OO0pa3ser] KOHTPOIBHOMN paOOTHI:

1. PemuTh HEMOCPECTBEHHBIM UHTETPUPOBAHUEM:

t:)g: 2 + 2y
—— =y cosx + e
drdy y
2. PCU_II/ITB 3a11at1y JJIs1 BOJIHOBOI'O ypaBHeHI/IH:
o’u ol . ou(x,t
—=—, U(xt)|_,=2sinx, .Y =3, u(xt),_,=0, 0<x<ew, t>0.
ot®  oOx - ot | X=

Kputepnu onienky ogHO#M 33124 U3 JBYX KOHTPOIBbHOM paboter Nel mm Ne2 (B 6amnax):

—12-13 0anoB BBICTABIISETCS CTY/ICHTY, €CIIH 33aJaua pelieHa abCOIIOTHO MPABUIIbLHO, 0€3 HEJJOUETOB 1 OLIMOOK;

— 9-11 0annoB BBHICTAaBIACTCS CTYACHTY, €CIM 3ajada pPeIleHa NPaBWIbHO, HO B HEH €CTh ONMH HENOYET WM
HEe3HauUTeNbHAs OMHNOKa (B MATEMAaTHYECKHX MPE0Opa30BaHHMIX);

— 6-8 0ayIoB BBEICTABIAETCS CTYACHTY, €CIH €CTh IONBITKA PELINTh 3a4a4y, IPUCYTCTBYIOT BCE HEOOXOAUMBIE 3aKOHBI
(popmyebl), HO UMeeTcst TpyOast oiMbKa B 3aKOHE, WM PEIlICHHE 3a/1a41 He TOBEICHO JI0 KOHIIA,

— 4-5 Oama BBICTABISETCS CTYACHTY, €CIHM HPHCYTCTBYIOT BCE HEOOXOAMMBIE 3aKOHBI ((OpMYITbI), YTOOBI PELIUTH
3aJaqy, HO CaMo pelIeHne Ha HayaTo, HIM UMEIOTCs JIBe TpyOble OIIMOKHM B 3aKOHAX;

— 2-3 Oama BBICTABISIETCS CTYICSHTY, €CIIM 3allMCaH MPAaBHIBHO XOTs Obl OXMH HEOOXOOUMBI 3aKOH IUIS peleHHs
3aJauH;

—0-1 GayIoB BBICTABIIACTCS CTYACHTY, €CIIM OTCYTCTBYET peIeHHE 3a1adl;
Habpannbie 6amibl Mo IByM 3a1adaM KOHTPOIBHON pabOTHI 3aTEM CyMMUPYIOTCS.

Pabora Ha pakTHYECKUX 3aHATHSAX Y JOCKH 3aKITIOYACTCS B PEIICHUU OJIHOM 3a/1a4M U OLICHUBACTCS MPHU MPABUILHOM
CaMOCTOSITETFHOM pelreHun B 1 6am, nHade orenka — 0 6asoB.

MoompurtenbHbie 6aJIbI BBICTABISIOTCA 3a JOMOJHHUTEIBHBIC BBIXOABI K JOCKE HA NMPAKTUYECKUX 3aHATHAX, SCIH
CTYACHT y)ke HaOpan panee MakcuMmanbHbe 10 6ayuioB, peycCMOTpEeHHBIE PEHTHHT-TUTAHOM TUCTITUTLTAHBL

4.3 PedTHHI-ILIaH JUCHUILINHEI

Pefituar—1man JAUCHUIUIMHBI NPEACTABJIICH B IPWJIOXKCHUHN 2.

5. YueOHO-MeTOANYECKOe U MH(POPMAIMOHHOE o0ecTiedeHHe TUCHMIIIMHBI



5.1. IlepeyeHb OCHOBHOM U J0NOJHUTEIbHON y4eOHOH JIUTepaTypbl, HeO0OX0AMMOM A5
OCBOCHMS JMCIUIIIHHBI

a) OCHOBHAsI JINTepaTypa:

1. Kypc mMareMaTuKy A TEXHUYECKHX BBICHIMX y4eOHbIX 3aBemeHwit. Yacte 3. [uddepeHnuanbabie ypaBHEHUS.
YpaBHeHUs MaTeMmaTtudeckoi ¢usuku. Teopus omrummsarmu: yueOHuk / [lom. pen. B.b. Mwunocuepa, E. A.
[Mymkapst, usa. 2-e - CI16.: Jlans, 2013 - 528 c¢. [Dnextpounsiit pecype: https://e.lanbook.com/book/ 30426]

2. COOpHHK WHIMBUAYAIbHBIX 3aJaHHU 10 MaTeMaTHKe Il TEXHHYECKHMX BBICIIUX Yy4eOHBIX 3aBeneHuil. Yacth 2.
Nuddepeninanbable  ypaBHEHHs. YPaBHEHUs MaTeMaTHUecKo Qu3ukn. Teopus ontuMusaiuu. Teopus
BEPOSTHOCTEH M MaTeMaTHuyeckas cratuctuka: yueOHuk / [loa. pen. B.b. Munocuesa, E. A. Ilymkaps, u3n. 2-¢ -
CII6.: Jlans, 2013 - 320 c. [Dnexrpounslii pecype: https://e.lanbook.com/book/32816]

3. Bmagumupos B. C. , Bamapun A. A. , Kapumosa X. X. , Muxaiinos B. I1. , Cunopos 0. B. CoopHuk 3a71a4y no

ypaBHEHHsIM MaTeMaTuueckor ¢puzuku. — M.: dusmariut, 2001, 287 c. [B 06ubn. bamlV umeercs 246 5k3.]

0) 10MOJIHUTEJILHAS JIUTepaTypa:

4. TuxonoB A. H. YpaBHenus maremarnueckoil ¢usuku: yueOnuk / A. H. TuxonoB, A. A. Camapckuii. U3xa. 3-e

ucnp. u jgon. M.: Hayka, 1966 — 724 c. [B 6ubn. bamlV umeercst 59 ak3.]

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTH «AHTepHeT» N
NPOrpaMMHOI0 ofecrnedeHHsl, He0OXOAUMBbIX /1J151 OCBOCHHS M CIHIJIMHbI

OBC m3narenscrsa Jlans https://e.lanbook.com/

denepanbHbIil mopTai «Poccuiickoe obpazosanuey http://www.edu.ru/

Poccuiicknit moptan «OTkpbIToro obpaszosanus» https://openedu.ru/

> w DD

Mup MaTemaTHuecKux ypaBHeHuit http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm

6. MaTepuajbHO-TeXHHYeCKasA 06a3a, HE0OX0AMMAsA IJIsl OCYIIleCTBJIEHUS
00pa3oBaTeJIbHOIO MPOIEeCcCca MO JUCHHUIJINHE

MartepuanbHo-TeXHUYeCKass 0a3a, HeoOxoaumas Uid OCYHIECTBJICHHS OO0pa30BaTeIbHOTO
rporiecca 1o JUCHUTLIMHE IPUBEcHa B TabIuIIe:

HaumenoBanue Bun 3anstuii HanmeHnoBanme 000pyIOBaHUS, IPOTPAMMHOTO
CTICIIATN3UPOBAHHBIX obecrieueHns
ayIUTOpHUi, KAOMHETOB,
nabopaTopwii
1 2 3

yuebnasn ayoumopus Ne 324 | Jlekuuu Hocka, men,
i Ne 224 (dpu3maT Kopmyc)
yuebnaa  ayoumopus  Ona | IlpakTndeckue 3aHATHSA Jocka, men, COOpHUKH 3a/1a4, KaJIbKYJISATOP
nposedenus 3anamuii
CeMUHAPCKO20 muna:
ayautopust Ne 324 nmm Ne 318
nim Ne 224 (dm3maTt Kopmyc)
Uwnransubiid 3an Nel (rnmaBueid | CamocrositenpHas pabora | Hayunsni u y4eOHbIi oHn, HayuHas nepuoamka, [1K

10



https://e.lanbook.com/
http://www.edu.ru/
https://openedu.ru/
http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm

Kopmyc, 1 aTax)

(mono6siok) - 3 mr, Wi-Fi moctym mis MOOMIBHBIX
ycTpoiictB, HeorpaHuueHHbl! noctyn k ObC u BJ;
KOJIMYIECTBO MOCATOYHBIX MecT — 70.

Uuranesenid 3a1 Ne2 (kopmyc
¢usmara, 2 3TaXK)

CamocrosrensHas padora

Hayuneiii u y4eOHbIi (hoHn, HayuHas nepuoauka, Wi-Fi
JIOCTYII Uil MOOWJIBHBIX YCTPOWCTB, HEOTpaHMYCHHBIN
noctyn Kk ObC u BJI; xomn4yecTBO MoCalouHbIX MECT —
50.
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ITpunoxenne Ne 1
®EJIEPAJILHOE 'OCY JIAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICILIET'O OBPA3OBAHUS
«BAILIKMPCKWI I'OCYJJAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI

0 UCHUILTHHE Memodwvl mamemamuyeckoi puzuxu Ha 4 ceMecTp

Pabouyro nporpamMMy oCyIIeCTBIISIIOT:
Jlexuuu:
nouent kadenpslt TO OTU, k.¢.-m.H. Xapucos A.T.

IIpakTuueckue 3aHsITHA:
nouent kadenpsl TO OTU, k.¢.-m.H. Xapucos A.T.

CornacHO yueGHOMY IUIaHY MOJTOTOBKH MO JAHHOMY HAMpPAaBJICHHIO HA M3y4YeHHE THCIMILIHHBI «Memodsl
Mamemamu4eckot YusuKu» OTBOIUTCS:
o0 06beM yacoB 1o guctuminae 72 (2 3ET);
B TOM YMCJIE KOHTAKTHBIX YaCOB 64,2..
caMocTosTeNIbHas paboTa 00yJaronuXcs 7,8

Paz6uenue o01iero yucia 4acoB M0 BUJaM y4€OHBIX 3aHSTHIA C YKa3aHUEM UX 00bEMOB MPHUBE/ICHO B Ta0nuIe 2

Tabm. 2
Cemectp
Buna pa6orsi Ne 4 .
KonuaectBo yacos
Oo6mas Tpynoemkocts qucuuminibl (3ET / gacos) 2172
Yu4eOHBIX 4YacOB Ha KOHTAKTHYIO paboTy C MPErojaBaTeNeM: 64,2
JIEKIIUI 32
MPaKTHYECKNUX/ CEMHHAPCKUX 30
71a00paTOPHBIX 0

Ipyrux (Tpynosas, HHAWBUAYAIbHAsI KOHCYJIbTallls U UHbIC
BUABI yI€OHOH AEeATEIPHOCTH, MIPEAyCMaTPHBAIOIINE padoTy

oby4atoruxcs ¢ npenoaaBatenem) (OKP) 0,2

Y4eOHBIX YaCOB Ha CAMOCTOSTEIBHYIO pa00Ty 00yJIarOIINX CS

(CP) 7.8

Y4eOHBIX 9acOB Ha MOATOTOBKY K

sK3aMeHy/3auery/mud ¢ epeHuupopanHomy 3auery (KonTpons) 0

®opma(br) KOHTPOIIS:
3a4eT 4 cemecTp

12



OcCHOBHAasI 1
JIOIIOJIHUTEIIbHAS

dopma TeKyliero
KOHTPOJISI YCIIEBAaEMOCTH

dopmMa H3ydeHHsT MATEPHAIIOB: JICKIIMH, IPAKTUYCCKUE 3aHSITHS, 3aganus 10
CEMHHAPCKUE 3aHITHs, JAaOOpaTOPHBIE PaboTHI, JTepatypa, CaMOCTOSTEIBHON (KOMLIOKBHYMBL,
peKoMeHayemast KOHTPOITbHBIE pabOTBHL,

Ne Tema u conepkanue CaMOCTOsATEbHAs PaboTa U TPYAOEMKOCTH (B Yacax) CTyIeHTaM (HoMepa 13 paboTe CTyIeHTOB KOMITBIOTEpHbIE TECT 1

wn CIIHICKA) T.IL.)
JIK I[1P/CEM JIP CP

1 2 3 4 5 7 8 9
Monyas 1: YpaBuenue 16 16 4
TEIJIONPOBOTHOCTH

1. Knaccupukarnust  JTHHEHHBIX 6 6 2 [1]: . 69, 72 [4]: § 1.1 [Tpuém nomanrHux paboT.
ypaBHEHHUH BTOPOTO MOPSIKa KonrponbHhast pabora
C ABYMS HE3aBUCUMBIMU
MEPEMCHHBIMU U TIIPUBCIACHUEC
UX K KAHOHUYECKOM (hopMme.

2. | Kpaesnle 3a1a4n IS 6 6 1 [1]: m. 73 [4]: § 3.1,3.2 [Tpuém goMamHux pador.
ypaBHEHHsI KonTponbhas padora
TEIJIONPOBOIHOCTH.

3. | 3amauya Koumm st ypaBHEeHUs 4 4 1 [1]: . 74 [4]: § 3.3 [Tpuém nomaniamx pador.
TEIJIONPOBOIHOCTH. KonTponbHas padora
Monayas 2: BosinoBoe 16 16 3,8
ypaBHeHHe

4. | KpaeBble 3a1auu [uist 6 6 1,8 [1]: m. 79 [4]: §4.1,43 [Tpuém nomaniaux pador.
ypaBHeHus Jlamnaca. KonTponbHas padbora

5. | Merox danam6Gepa nist 6 6 1 [1]: . 76 [4]:§2.1,2.2 [Tpuém nomaniaux pador.
BOJTHOBOT'O YpaBHEHHSL. KonTponbHas padbora

6. Kpaesbie 3a1aun yis 4 4 1 [1]: m. 77 [4]:§2.3 [Mpuém nomaniaux pador.
BOJIHOBOT'O YpaBHEHHSL. Kontponbhas padbora
Bcero uacoB: 32 32 7,8

[pumeuanue 1. B Tabnuiry He Birtouens! 3amanupoBanssie 0.2 vaca OKP (rpynmoBasi, HHIMBHyanbHAS KOHCYIBTANNS M HHBIE BUABI YIeOHOM NESTETEHOCTH BO BpEMsI CEMeCTpa,

MTO/JPa3yMEBAOIINE KOHTAKTHYIO pa00Ty O0YJAFOIIIXCS C IIPETIOaBATEIIEM ).
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PedTHHI-IIIaH AUCHUIIJIMHBI

MeTtoanl MaTeMaTHdeckoi Gu3nkKu

nanpasnenue 28.03.03

(Ha3BaHME AUCIUILIMHEL COIIACHO pabodyeMy y4eOHOMY IIaHYy)

((HaHOMaTeDI/IaJ'IBI»

ITpunoxenune Ne 2

Kypc

2 , cemectp 4

Buasbl yuyeOHo# bann 3a Yucio Bannel
JeSITeJILHOCTH CTYAEHTOB | KOHKpETHOE | 3a/IaHUii 32
3aJlaHue CEMECTP MuHUMabHBIN MaxkcuMalbHBIN
Monayas 1 — 50 damion
YPaBHeHl/Ie TCIJIOIMTPOBOAHOCTH
Texkymmuii KOHTPoOJIb 0 25
1. BelnoniHeHHE JOMAIIHUX 5 4 0 20
paboT
2. Pabora Ha 1 5 0 5
MPAKTUYCCKUX 3aHATUAX Y
JIOCKH
PyGexHblii KOHTPOJIL 0 25
1. KonTponbsHas padora 25 1 0 25
Monayas 2 — 50 6amioB
BouiHoBoe ypaBHeHHe
Texymmii KOHTPOJIbL 0 25
1. BeltosiHEHHE JOMALITHUAX 5 4 0 20
pabor
2. Pabora Ha 1 5 0 5
MPAKTUICSCKUX 3aHATHAX Y
JOCKH
PyOesxHBIi KOHTPOJIbL 0 25
1. KonrponsHas pabora 25 1 0 25
IMocemaemocTn

1. Tocemenue -6 0
JICKIIMOHHBIX 3aHATAN
2. INocemenune -10 0
MPAaKTUYECKUX 3aHATUMN

IMoompuTebHbIE 0AJIIBI 0 10
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