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1. IIEJIA Y1 3AJIAYU OCBOEHHUS YYEBHOM JUCIUILIJIAHBI

[lensimu  OCBOGHHWS JUCHUIUIMHBI B 00nacTh OOy4YeHWs, BOCHHTAHHUS W  Pa3BUTHS,
cootBercTBYromuMH 1ensim OOI, sBisitores:

- W3yd4eHHE O0a30BBIX TMOHATHH HMHTETPAIbHBIX YPAaBHCHHH M BapHUAIIMOHHOTO HWCYHMCIICHHS;
OCBOCHHME OCHOBHBIX MPUEMOB PEIICHUS TPAKTUUYECKUX 3a]1a4 M0 TEMaM JTUCHUILTUHBI;

- TOATOTOBKA K TIOMCKY M aHAIM3y MNPOPWIBHOW HAYYHO-TEXHUYECKOW WH(POpMAIIUH,
HEOOXOIMMOM JJIsl PEIICHUS] KOHKPETHBIX HAyYHO-MCCIICIOBATEIBCKUX U MPUKIAIHBIX 3a/1a4, B
TOM YHCJIC TIPU BBITOJHEHUH MEKIUCIUTIIMHAPHBIX ITPOCKTOB;

- (GOpMHPOBaHHE COLMATHHO-TMYHOCTHBIX KA4eCTB CTYJICHTOB: IEJICYCTPEMIICHHOCTH,
OpraHW30BaHHOCTH, TPYIOJIIOOHS, KOMMYHHKATUBHOCTH, TOTOBHOCTH K JI€ATEILHOCTH B

npodeccuoHaNbHOM cpesie, OTBETCTBEHHOCTH 3a MPHUHATHE MPO(ecCHOHANBHBIX PEIICHUI.

2.1lepeyenb Mpo(ecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (GYHKIHMI H TPYIOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(pecCHOHATBHOI 1eSITeJIbHOCTH BbINYCKHUKOB

HaumeHoBanue qokymeHTa Kon HaumeHoBaHue 6a30B0# IPpyMIIBI, TOJKHOCTH
(mpodeccun) wim CrIeNUaATEHOCTH
OK3 2320 [IpenogaBareny B cpenHel mkoe
2340 IIpenomaBaTenu B cucTeMe CIEIUATHHOTO
o0pa3oBaHusI
01.001 [Tpodeccuonanehsbiii crangapt «llemaror (memaroruueckas OesTENbHOCTh B

chepe MOMIKOIBHOTO, HAYAJIBHOTO OOIIEro, OCHOBHOT'O OOIIETo, CPEIHEro
oOmiero oO6pa3zoBaHMs) (BOCIIUTATENb, YUUTENb)», YTBEPKICHHBIM MPUKa30M
MunuctepceTBa Tpya U couuanbHo 3amuTthel Poccuiickoit denepanun ot 18
okTs10pst 2013 1. Ne 544n(3apeructpupoBaH MUHHCTEPCTBOM FOCTUIUH
Poccuiickoit ®eneparnuu 6 nexadbpst 2013 r., peructparuonnsii Ne30550), ¢
M3MEHEHUEM, BHECEHHBIM IPHKa30oM MMHHCTEpPCTBA Tpyda M COLMAIBHON
3anuThl PO ot 5 aBrycra 2016r.Ne4221 (3apeructprupoBad MUHHCTEPCTBOM
toctuiuu PO 23 aprycra2016r., peructpannoHHbiid Ne 43326 )

@OopMHUPYEMBIEIUCIIMIUIMHON ~ 3HAHUST W yYMEHUS TOTOBAT  BBIIYCKHMKAa  JTAHHOMN
00pa30oBaTeNbHOIN MPOTrpaMMBbI K BHITIOTHEHHIOCIEYIOIINUX 0000IIEHHBIX TPYAOBBIX (DYHKIIHIA:
Ilepedensb 3axa4 npodeccHOHANBbHOI AeSITeJIbHOCTH BINNYCKHUKOB:

Ob6nacth Tunel 3a1a4 3anaun OOBEKTHI

npodeccuoHAIbHON | TTPO¢eCCHOHATBHOM npodecCuoHaATBHON npodeccuoHanbHON

JeSITETbHOCTH JesITeTbHOCTH JeSITeTbHOCTH JesITeNbHOCTH (WIH

(mo Peectpy 00J1acTH 3HAHMS)

Muntpyna)

01 O6pazoBanue [legarornueckuit Pa3pabotka u O6pazoBarenbHbIe
peanu3anus POrPaMMBbI U
00pazoBaTebHBIX 00pasoBaTeNbHBIN TIpolece

2



nporpamm CIIO u B cucteme CIIO u /1O
nporpamm 10
06 Cas3b, Hayuno- UccnenoBanue, HNudopmanmonnbie
MH()OPMAIIMOHHBIC U | MCCIIEIOBATEIbCKUI paspaboTKa, IpOLeCChl, TCXHOJIOI'NH,
KOMMYHUKALHOHHBI BHEJIpEHUE U CUCTEMBI U CETH, UX
- CONPOBOXKACHUE WHCTPYMEHTAJILHOE
WH(pOpPMAITMOHHBIX (mporpammHoOe,
TEXHOJIOTHI U CUCTEM TEXHUYECKOE,
OpTraHHU3aIIOHHOE)
obecrneueHue, CrIocoonl 6
Y METO/IbI
MPOEKTUPOBAHMS,
OTJIaJIKH, IPOM3BOJICTBA U
SKCIUTyaTalluu
UH(GOPMaIIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IMYHBIX 00JaCTIX U
chepax mudppoBoi
SKOHOMUKH
3.Mecto qucuumiunel B cTpykrype OIIOII 6akanaBpuara
Hucuunnuna SIBJISIETCS OJIHOU u3 OCHOBHBIX JUCUUTLINH 6azoBoi

(oOmenpodeccnoHabHOM) YacTH MPOPECCHOHANTBHOTO IMKJIA y4eOHOTO IUIaHA ITOATOTOBKH
OakanaBpa mo HampaBieHuto 03.03.02. «Dwuszuka». [nsg ee uzydyeHus HeoOXOIUMBI Oa3z0BBIC
3HaHUS: anreOpbl, dJIeMEHTapHbIX QPYHKINN, yMeHue nuddepenuupoats. JlaHHas AMCUUIIIMHA
SBIIIETCS TPEALISCTBYIOMIEH ISl W3YYEHHUs CIHEAYIOUMX AUCHUIUIHH: «JIuHeiHble u
HENIMHEHHbIe ypaBHeHHs (Gu3nkny». JluciuiuiiHa ocBamBaeTcs Ha 3 kypee (5 cemectp).(kox
mucnumael 51.0.09.05)

Ilepeyenb mnpogecCHOHANBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (YHKIUI M TPYIOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(ecCHOHATBHOI 1eSITeJIbHOCTH BHIMYCKHUKOB

HaumenoBanue nokymMeHTa Kon HaumenoBanue 6a30Boii rpymibl,
JOJKHOCTH (Tpodeccun) uiu
CHEIUAIIBHOCTH
OK3 2320 [IpenonaBaTeny B cpetHEH IIKOJIe
2340 [IpenonaBaTenu B cUCTEME CIIEUAIBHOTO
o0pazoBaHms
Koa n O06001IeHHBIE TPYA0BbIE PYHKIIUH TpynoBbie pyHKINH
HanMeHoBaHue | Koj HanmenoBanue Yposenb | HanmenoBanue| Kon Yposenn
npogeccnonanb KBaIu(puK (moaypos
HOI'0 10707 €Hb)
CcTaHAapTa kBaJuu
KallUH
01.001 Ilemaror A | Ilegarornueckas OOwenenarornu | A/01.6
(memaroruyeckast JESATENBHOCTD 10 6 eckast pyHKIHSI. 6



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

JEeITEIBHOCTD B MIPOCKTUPOBAHUIO U OO6yueHnue
JIOIIKOJIBLHOM, peanuzanuu
HavyaJIbHOM 00pazoBaTeIbHOTO Bocnmratensnas | A/02.6
obuiem, npomecca EeITEIbHOCTD 6
OCHOBHOM 00pa3zoBaTebHBIX
ob1em, OpraHu3aIusIx
CpemHeM o0IeM JIOLIKOJILHOTO, PasBuBaromas A/03.6
o0pa3oBaHMH) Ha4yaJIbHOTO OOIIIEro, JeSATEIbHOCTh
(BocTiMTaTENb, OCHOBHOTI'O OOIIIETO0, 6
YUUTENb) CpeIHEero o0miero
00paszoBaHMs
Ileparornyeckas Ilemarornueckas
JIeSTEIbHOCTD 10 JIEeATEIbHOCTD 10
MIPOSKTHPOBAHHIO U peai3anuu
g | peammzamuu 6 nporpamMm B/03.6 6
OCHOBHBIX OCHOBHOI'O U
001e00pa3oBaTeIbHbBI CpEeIHEro
X ob11ero
porpamMm o0paszoBaHHs

3. Pe3yJII>TaTbI OCBOCHHUSA TUCIHHUITJINHBI «I/IHTerpaJIbeIe YPaBHCHUSA U BapHAIIMOHHO€E
HCYHUCJTICHUEC»

[Tpouecc m3ydeHusi AUCHMILTMHBI HampaBieH Ha (OPMHUPOBAHUE SJIEMEHTOB CIEAYIOLIUX
komrieteHmit B cootBercTBrH ¢ ®I'OC BO 1o nanHOMY HamnpaBJICHHIO:

Hanmenoanue Kopn, nanmeHoBanme Kopa, HanMeHOBaHME HHAMKATOPA JOCTUKEHUS
KaTeropuu (Tpymibl)| yHHUBEPCATbHON YHHBEPCAIBbHOW KOMIIETEHLIUU
YK KOMIIETEHITN
YK-1. Cnocoben VK-1.1. Anamumsupyer 3amady, BbIEHsAs ee 0a30BbIE
CucremHoe 1 OCYIIECTBIISITh COCTaBJISIFOILINE;
HUTHYECKOE MONCK, KPUTUYECKUI
P > P VYK-1.2. Ompenenser, UHTEPIPETUPYET U PaHKUPYET
MBIIIIEHHE aHaM3 U CUHTE3 o
nHpopMaLuio, TpeOyeMylo Ui PELIeHUS IOCTaBICHHON
nH}opMaIum, )
3a/1a4y;
MPUMEHSTh
CHCTEMHBI TTOIXO0]] VYK-1.3. OcymiectsisieT TOUCK HHOPMALIUH [T PELICHUS
JUTS PeIIICHHs MOCTaBJICHHOH 3a]1a4y 110 Pa3IMYHbIM THIIaM 3aIpOCOB;
IIOCTABJICHHBIX 3a/1a4 VYK-1.4. TIpu 06paboTke napopMmarmu otndaet GakTbl OT
MHEHUH, MHTEpIpETALHT, OLICHOK, ¢dhopmupyer
cOOCTBEHHBIE MHEHUS M CYXXACHUS, apryMEHTHPYET CBOU
BBIBOZIBI M TOUKY 3pEHUS;
VK-1.5. PaccmatpuBaeT M TpeliaracT  BO3MOXKHBIC
BapHaHTHl PEUICHUs] IMOCTABJIICHHOMN 3ajlauu, OI[CHUBAas WX
JOCTOMHCTBA M HEJJOCTATKH.
Kon HaumenoBanue Nuaukarop qocTuxeHust B pesynbTare ocBOeHU
KOMIIETEH- KOMIIETEHIUH KOMIIETEHITUA JTUCITUTITUHBI 00y4YaOIIANACS
1895051 (3aKkpennennblil 3a OUCYUNTUHOLL) JOJIKEH:
OIIK-1 Cnioco6en npumensTs | OIIK-1.1. O6manaer 6a30BbiMu | 3HaET PU3NUECKHE OCHOBBI
0a30BbIe 3HAHUS B 3HaHUSIMH B 007aCcTH (PU3UKO- MEXAHHUKH, MOJIEKYJISIPHON




o0nacTu hU3MKO-
MATEMATHYCCKUX U
CCTECTBEHHBIX HAYK B
cdepe cBoeit
npodeCCHOHATLHON
JACATCIIBHOCTH.

MaTeMaTHYeCKHUX
HayK,HEOOXOAUMBIMU JJIS
pelieHus npodeccuoHanIbHbIX
3a1a4.

OIIK-1.2. ApryMeHTHpOBaHHO
MpUMEHSIET (PU3NIECKHE 3aKOHBI
Y MaTeMaTUYECKUEMETO IbI JIJIs
pelIeHUs 3a/1a4 TeOPETUIECKOTO
Y IPUKJIATHOTO XapaKTepa.
OIIK-1.3. O6nanaer HaBBIKAMH
TEOPETHUYECKOT0 U
IKCIIEPUMEHTAILHOTO
HCCIEeI0OBaHUSI00BEKTOB
npodeccnoHaTBEHOM
JeSITeIbHOCTH, PEIICHUs
npoeCCHOHATFHBIX 3319
BOOJIACTH (PUBUKH U CMEXHBIX C
HEW €CTECTBEHHOHAYYHBIX
JUCITUTLINH.

(bU3UKH, TPUPOTY
KoJIeOaHHWH U BOJIH, OCHOBBI
TEPMOJIUHAMUKH,
AJIEKTPUYECTBA U
MarHeTusma, ONTHKH,
OCHOBBI aTOMHOU U
SIEPHOMN (PUBHKH,
MOHUMAET IIUPOTY U
OTPaHUYEHHOCTh
npUMeHEeHUs QU3NKU
UCCIJIETOBAaHUIO TPOIIECCOB
U SIBJICHUH B IIpUPOJIE U
oO1ecTBe.

YMeer ucnonb30BaTh
TEOpEeTUYECKHE 3HAHUS MPU
00BSCHEHUH PE3yJIbTaTOB
HKCIIEPUMEHTOB,
MPUMCHSITh 3HAHUS B
obnactu pusuku As
OCBOEGHUS
ob1enpogecCuoOHAIbHBIX
JTUCIUILIMH U PeIICHUS
poeCCHOHANIBHBIX 3a]1a4,
OIICHUBAET JJOCTOBEPHOCTh
MOJIY9EHHOTO PEIICHHUS
3a/1auH.

Bnaneer HaBbikaMu
(bu3MYECKUX HCCTIEI0BAaHUH,
crocoOeH repeaaBaTh
pe3ynbTaT MPOBEACHHBIX
HUCCIEeN0BaHUN B BUJE
KOHKPETHBIX pEKOMEH AN
B TEPMHUHAX IPEIMETHON
o0nacTu 3HaHMSL.

4.CTPyKTYpa M coJep:KaHue ITUCHMIIMHBI (MoayJsi)) «AHTerpanbHble ypaBHeHUs U

BAPUALIMOHHOE MCYMCJIEHHE»
4.1. CTpyKTypa AUCHUIIHHBI (MOXYJIA)

O6H_Ia}1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 2 3a4CTHEIC CAWHUIIBI, Qqaca.

Bun yuyeoHoii padoTsl

Bcero

IHopsinkoBbIil HOMepP
ceMecrTpa

(]

OO01mas TpyI0eMKOCTh AUCIUILUIMHBL Bcero (B 3.€.), B

TOM YHCJIC:

23.e.

KypcoBoii npoekt (pabora)

HE IPEAYCMOTPEHO

AynUTOpHBIE 3aHATHUS BCETO 36 36
(B akaj. yacax), B TOM YHUCIIE:
Jlexuun 18 18




HpaKTI/I‘-IeCKI/IG 3aHATHUA, CCMUHAPBI

18

18

JlaGopaTopHsie pabOTHI

CamocTosTenpHas paboTa Bcero (B akaa. gacax), B TOM

YUCJIC:

36

36

KCP

DK3aMeH

O0mmas TpyI0eMKOCTh AUCITUTUTAHBI 72

72

Tema JICKOIUH, OCHOBHOC COACPIKAHUC

Jlexuuun

[Tpak.
BaHATHSA

JIao.

paboThl

WnTerpanbHbie ypaBHEHUS ¢ BBIPOXKICHHBIMU
SApaMU B KJIacce HEMPEPHIBHBIX (DYHKIHUH.
CBezneHue K cucTeMe anredpandeckux
ypaBHeHn#. COOCTBEHHBIE YHCIIa U COOCTBEHHBIE
¢dbysaxmn. Teopemsl @penronsma. Pe3onbBenTa.

2

0

[Mpunnun cxaTeix oToOpaxenuil. Meton
MOCJICZI0BaTENIbHBIX TpuOIkeHuit. [TonsTue
oneparopa. [Ipumepsl. Metpuueckoe
npoctpanctio C [a, b].IIpoBepka akcrom
METPHUYECKOTO MpocTpaHcTBa. Cxonumocts B C
[a, b]. Ompenenenne GpyHIaMEHTATBHON
nocienosatenbHOCTH. OnpeneneHue IoIHOro
IMpOCTpPaHCTBA. HpI/IMCpI)I IIOJIHBIX U HECIIOJIHBIX
npoctpaHcTB. Teopema banaxa

[IpuMeHeHne MeTOAa MOCIEN0BATENBHBIX
MPUOIIMIKEHUI: HHTErpalIbHbIE YPaBHEHHUS C
MaJIbIM HENPEPBIBHBIM SI{POM, UTEPUPOBAHHBIE
sIipa, Pe30JIbBEHTA; HEJIMHENHBIE HHTETPATIbHBIC
YPaBHEHUS C HETIPEPBIBHBIM SIPOM;
HMHTErpaJIbHbIE YpaBHEHUsI BonbTeppa,
WTEPHUPOBAHHBIE ANpa, PE30JIbBEHTA AJISl HETO.

WHTerpanbHble ypaBHEHUS C IPONU3BOIBHBIM
HEINPEPBIBHBIM SAPOM, TEOpEMBI Dpearosbma

WnTerpanbHble ypaBHEHUS C TPOU3BOIHHBIM
HENpepbIBHBIM siipoM. Teopemsl Ppearonsma

WnTterpansheie ypaBHeHust Bonbreppa u
Opearonbema co caaboil 0coOOEHHOCTHIO. MeTos
HX pelIeHus.

WurerpanbHble ypaBHeHus Boibreppa u
®pearonbpMa MepBoro pojia, 0000IeHHOe
ypaBHeHne Abens.

[IpeobpazoBanue Dypre, €ro CBOMCTRA.
PemieHre nHTErpanbHOrO ypaBHEHUS TUIIA
CBEPTKH.

Ompenenenne GhyaknuoHana. [Ipumepst.
OcHoBHas JieMMa BapHallMOHHOT'O MCUMCIICHUS
111 GYHKUIUH OTHOTO M MHOTHX NEPEMEHHBIX.
Omnpenenenne OTHOCHTENLHOTO SKCTPEMyMa
¢dyHkunonana. Heobxonnumple ycroBHst s
CYIIECTBOBAaHUS OTHOCHUTEIILHOTO KCTPEMyMa

115 QYHKIMOHAJIOB BUJIA: ff f(x,y,y)dx,
b ! n b ! !
J, Fay,y'y", o, y™)dx, J, F(x,y,2,y',2")dy




10 | YpaBHenus Ditnepa u OcTporpaackoro. 2 2 0
Knaccuyeckue 3a1aun BapuanimoOHHOTO
WCYHUCIICHUS : 33/1a4a 0 OpaXUCTOXpOHE, 3a7aqa o
reOJIC3NUCCKUX JIMHUSX, U30TICPUMETPUICCKHEC
3aJauu.

HUTOTO 18 18 0

CamocTosATenbHas paboTa CTyAeHTa, B TOM YnCAeE: 36 dopmbl TEKyLLero n
- B ayAMTOpPUK Nog, KOHTPOIeM NpenoaaBaTtens py6exHoro KOHTpOAS
- KYpCoOBOE NPOEKTUPOBaHMe (BbINOJIHEHWE KYpPCOBOM NOAroTOB/NEHHOCTH

paboTbl) obyvatowerocs:

- BHeayauTopHas paboTa KoHTponbHble paboTbl, TECTbI.

3a4er

Bcero yacoB Ha ocBoeHMWe y4ebHOro matepuana 72

4.2. COAEP)KAHUE JUCHHUIIJIMHBI
Pazpean 1.
«/HTerpajbHble ypaBHEHUD)
1. nTerpanbHble YpaBHEHMSI C BBIPOXKJIEHHBIMU SIAPAMU B KJ1acC€ HENPEPHIBHBIX (PYHKIINM.
Ceenenue k cucreme anreOpanmdeckux ypaBHeHH. COOCTBEHHBIE YMCIIA M COOCTBEHHBIC
¢yukuun. Teopemsl @penronabma. PesonbBeHTa.
2. IpuHmun cxkaTeix oroOpakeHuid. Metoj mocnenoBaTenbHbIX Mpubnmxenuil. [lonsTue
oneparopa. Ilpumepsl.  Merpuueckoe mpoctpanctBo  Cla,b].IlpoBepka  akcuom
MeTpuyeckoro mpoctpancTBa. Cxomumocts B Cla,b]. Ompenenenue (yHaamMeHTanbHOU
nocieaoBarenbHoCcTH.  OnpeneneHne IMOJHOro IpocTpaHcTBa. [lpumepbl NOMHBIX U
HEMOJHBIX POCTPAHCTB.
Teopema banaxa (IOCTpoeHHE MOCIEIOBATENIbHBIX MPUOIMKEHUHM, [0Ka3aTelbCTBO
CYIIIECTBOBAHMS U €IMHCTBEHHOCTH PEIICHUS YpaBHEHUS AX=X).
3. IlpumeHeHne MeTOJa IMOCIEAOBATEIbHBIX MPUOIMKEHUN: MHTErpajbHbIE YpPaBHEHHS C
MaJIbIM HENpPEPBIBHBIM  SIAPOM, WTEPUPOBAHHBIE sIpa, PE30JBBEHTA; HEJIMHEHHBIC
MHTETpAJIbHbIE YPaBHEHUSI C HENPEPBIBHBIM SPOM; MHTETrpallbHble ypaBHEHUs Bonbreppa,
UTEPUPOBAHHBIE S1/1pa, PE30JIbBEHTA IS HETO.
4. W HrerpanbHble ypaBHEHUS C TPOM3BOJIBHBIM HENPEPHIBHBIM SIPOM, TEOPEMBI
®pearonpma.
5. MHrerpambHble YypaBHEHHMS C IPOU3BOJBHBIM HENPEPBIBHBIM SAPOM. TeopeMsbl
®pearoapma.
6. NurerpansHble ypaBHeHus: BoabTeppa u ®pearonbma co cnaboit 0coOeHHOCThI0. MeTos
ux pemenus. [Ipumepsr.
7. UnrterpanbHbie ypaBHeHus Bonbreppa m @penaroibMa mepBoro pojaa, 0000IIEHHOE
ypaBHeHHEe Abes.
8. IIpeobpazoBanue Dypoe, ero cBoiicTBa. [Ipumepsr.
9. PenieHne NHTErpabHOTO ypaBHEHUS TUIIA CBEPTKHU.
Pa3nean 2.
«BapnanuoHHoe HCYHCICHHE»
10.0Onpenenenne Gynkiuonana. [Ipumepsr. OcHOBHAs IeMMa BapUallMOHHOTO UCYUCIICHHUS
JUis QYHKIMNA OJTHOTO M MHOTHX NepeMeHHbIX. Onpeienenue OTHOCUTEIBHOT0 3KCTpeMyMa
¢yukmonana. HeoOxonuMele yclioBus AJisl CyILIECTBOBAHUS OTHOCUTEIBHOIO AKCTpEMyMa
Ut QYHKIIMOHAIOB BUA!

[ F Oy, ydx, [ F 6y, v,y y™)dx, [ F(x,y,2,y',2)dx.

11. YpaBuenus Oitnepa u Octporpaackoro. Knaccuueckue 3a1aum BapualiuOHHOTO
UCUHMCIICHUS: 33/1a4a 0 OpaxMCTOXPOHE, 3ajjaya O re0/Ie3NYECKUX JINHUSIX,
U30MEPUMETPUUECKHUE 3a]IauH.




Tembl 1abopaTopHBIX padoT (JIabopaTopHBIi NPAKTHKYM)
He mpexycmoTpens! yaeoHbM ttanom OOIT.

IIpumepHas TeMaTHKAa KypCOBBIX padoT

He npenycmotpenst yueOnbiM utanom OOIN.

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTUBHBIC U MHTEPAKTHBHBIC ()OPMBI: JIGKIIUU, TIPAKTUYECKUE 3aHATHUS, KOHTPOJIbHBIE PabOTHI,
KOJUIOKBUYMBI, 3a4€Tbl M D3K3aMEHbl. B TedeHHe CceMecTpoB CTYAEHTHl pElIaloT 3aJadu,

YKa3aHHBIC ITIPCTIOAaBaTCIIEM.

6.YuedHo-MeTOANYEeCKOE OfecrevyeHre CAMOCTOSATEILHOIH PadoThl cTyAeHTOB. OleHOYHbIe
cpeAcTBa /UISl TEKYIIEro KOHTPOJSL YCHeBAaeMOCTH, MPOMEKYTOYHOH AaTTecTAlUU T0
HUTOraM OCBOEHHUSI THCHHILIHHBI.

6.1. Ilnan camocTosiTe/ILHON PadOTHI

JUis caMoCTOSITEIbHOM paOOThl CTYJEHTaM IIOATOTOBIIEHBI CIEAYIOIIME pa3feiibl TEOpUU
MHTETPAJIbHBIX YPAaBHEHUI U BapUALlMOHHOIO MCUUCIICHHUS.

1. @yHKUMOHANBI, 3aBUCAIINE OT MPOU3BOAHBIX BBICIINX MOPSAKOB. YpaBHeHHE Dilnepa-
Ilyaccona.

2. OyHKIMOHAIIBL, 3aBUCSIINE OT (YHKIUN HECKOJIBKHX MEPEMEHHBIX. Y paBHEHUE Diinepa-
Octporpaackoro.

3. YcnoBHBIM 3kcTpemMyM. M3onepumerpuueckas 3agaya.

4. YcnoBHbIl 3kcTpeMyM. 3anava Jlarpanxa. ['0JJOHOMHBIE U HETOJIOHOMHBIE CBSI3U.

5. IonsTust 06 ynpapiasieMbIX 00BEKTaX.

6. JlomycTuMBbIE yIpaBiIeHUsI.

7. lpunnun makcumyma (Ilontpsiruna).

OneHo4yHble CpeACTBAa VI TEKYLIEr0 KOHTPOJS YCHEBAeMOCTH M IPOMEKYTOYHOH
aTTecTaluu

Kpurepun oneHkn npomesKyro4Hoi arrectanum B ¢gopme 3auera

Onenka | XapakTepucTHKa TpeOOBaHUMU K pe3yabTaTaM aTTecTalllu B popme 3auera

«3a4TeHo» Teopernueckoe conepxaHue Kypca OCBOEHO MOJHOCTBIO 0€3 MPoOeIoB WK B
1L[eJI0M, WJIN OO0JIbIleN 4acThio, HE0OOXOIUMBIE TPAKTHUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHuaaoM c(HOpPMHUPOBAHBI WIIM B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIM OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJIaHUH BBIIIOJIHEHBI, OT/IEIbHBIE U3 BBINIOJHEHHBIX 3a1aHUH COJIEpKaT
OLIHOKH.

«He 3aureno» | Teopernyeckoe copepkaHue Kypca OCBOCHO YaCTHUHO, HEOOXOIUMbIE HABBIKU
paboThI He CPOPMHUPOBAHBI WIIH CHOPMHUPOBAHBI OT/ICIbHBIE U3 HUX,
OOJIBLITMHCTBO MPEyCMOTPEHHBIX paboyell yueOHOM mporpaMmoit 3a1aHuil He




BBINOJIHEHO MO0 BBIMOJIHEHO C TPyObIMU OITMOKaMHU, Ka4eCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM 0aioB, OJIM3KUM K MUHHUMYMY.

Kpurepun oueHkn npoMeKyTo4HOI aTTecTannu B (popMe 3K3aMeHa

Onenka XapakTepucTuka TpeOOBaHMI K pe3ylnbTaTtaM aTTectaluuu B hopme
JK3aMeHa
«OTANYHO» Teopernueckoe coaep:kaHue Kypca OCBOEHO TOJHOCThIO  0e3

npoOesoB, CHUCTEMHO W TJIYOOKO, HEOOXOJMMBIC NMPAKTHYECKHE HABBIKH
paboThI ¢ OCBOGHHBIM MaTepuanoM c(hOpMUPOBaAHbI, BCE MPEITyCMOTPEHHBIC
paboueii yueOHOM porpaMMoil yueOHbIe 3a/1aHUs BBIOJIHEHbBI O€3yNPEYHoO,
KayeCTBO MX BBINOJHEHHUS OIEHEHO YHWCIOM OaiyioB, OJIM3KHM K
MaKCHMYyMY.

«Xoportro» Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIOM 0e3 MpoOenoB,
HEOOXOUMBIC MPAKTHUYECKUE HABBIKU PAOOTHI C OCBOEHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHPOBAHBI, IpeyCMOTpPEHHbIE pabouell  yueOHOM
MPOrpaMMOi y4eOHBIC 3a/IaHUs BBIMOJTHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH,
KauyeCTBO BBIIOJIHEHHUA OOJIBIIMHCTBA 3aJaHWM OLIEHEHO YHCIOM OalIoB,
OJIM3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe cojepkaHre Kypca OCBOCHO OOJBINEH YacThio, HO
eJILHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOIMMbIe
MIPAKTUYECKHE HABBIKM PAaOOThI C OCBOCHHBIM MAaTepHajioM B OCHOBHOM
c(OopMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodel yueOHOI
porpaMMoil yueOHBIX 3a/laHUIl BBIIOJIHEHBI, OTJENIbHbIE U3 BBIMOJIHEHHBIX
3a/IaHUH COJIEPIKAT OIIMOKH.

«HeynosnerBop Teopetnueckoe CoJIep>KaHue Kypca  OCBOEHO YaCTUYHO,
HUTEIIBHO» He0oOXO0/IMMbIE HaBBIKM paboOThl HE chopMHpOBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabouell ydeOHOU
MporpaMMoil  y4eOHBIX 3aJaHM HE BBIIOJHEHO JIMOO BBIIOJHEHO C
rpyObIMH OIIMOKaMHU, KaueCTBO MX BBHIMOJIHEHUS OLIEHEHO YHCIOM 0aslioB,
OJIM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3aIUHM CAMOCTOSITEIbHOI PadoThl CTYICHTOB
CamocrosiTennbHass paboTa SBISETCS OJHHM W3 BUJIOB Y4YeOHOH JI€ATETHHOCTH
00y4aroImuxcsi,  CIOCOOCTBYET  Pa3BUTHUIO  CaMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH, TBOPYECKOTO  MOAXOJa K  peumeHutro npobiemM  ydyeGHOro U
po(hecCHOHATLHOTO YPOBHSL.
AynuTopHas caMOCTOsATENIbHAas paboTa MO y4eOHOH IUCLMILIMHE OCYLIECTBISETCS Ha
y‘le6HBIX 3aHATUAX IO HCITOCPCACTBCHHBIM PYKOBOACTBOM NPCIOAABATCIIA U TTO €ro 3a/IaHUIO.
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BreayautopHas caMocTosiTebHast paboTa BBIOJHSETCS 0 33/IaHUI0 MPeTogaBaTelis 0e3
€ro HEMOCPEICTBEHHOI0 YYacTHsl.

Buner 3amanuii s BHEAYUTOPHON CaMOCTOSITEIBHON PabOThI, X XapaKTep, yIUTHIBATh
cnenuduKy u3yyaeMoi yueOHOU JUCIUILIMHBL, HHAUBHAYalIbHbIE 0COOEHHOCTH 00Y4YaroIerocs.

KoHTponbs camocTosATeNbHON pabOThl M OIEHKAa €€ pe3yJbTaTOB OpPraHu3yeTcs Kak
€MHCTBO ABYX (opM:

1.caMOKOHTPOJIb M CAMOOIIEHKA 00yYaroIerocs;

2.KOHTPOJb U OLEHKA CO CTOPOHBI IPETOJaBaTEIs.

Opranuzanusi 1 pyKoBOACTBO Ay IMTOPHOI CAMOCTOSATEILHOI PadoThI

AynuropHas caMOoCTOsITeNIbHAs paboTa MO JUCIUILTUHE BBIMOIHIETCS Ha yUeOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHOMN pabOThl CaMOCTOATEIbHON PaOOTHI SBISIOTCS:

- BBINIOJIHEHUE J1a00OPATOPHBIX U MPAKTUYECKUX PAOOT OCYLIECTBISIETCS HA TaOOPAaTOPHBIX U
MPAKTUYECKHUX 3aHSATHSIX B COOTBETCTBHM C rpadukom ydeOHOro mpouecca. s obecnieueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTessIMU pa3padaThIBAlOTC METOJUYECKHE YKa3aHUs I10
BBITIOJTHEHUIO JIAOOPATOPHOU /TIPaKTUUYECKON PaOOTHI.

Pabora ¢ smreparypoli, pyruMyd HCTOYHHKAMH WH(POPMAIUHU, B T.4. DJIEKTPOHHBIMH,
MOXXET pPEaM30BbIBATHCS HAa CEMUHAPCKUX W IMPAKTHUYECKUX 3aHATHUIX. [[aHHbIE MCTOYHHMKHU
uH(GOpPMAIIUK MOTYT OBITH MIPEIICTABICHBI Ha OYMa)KHOM H/HJIM 3JICKTPOHHOM HOCHTENSX, B TOM
yucie, B cetu HTepHeT.

[TpenogaBarens (opMynupyer [meidb padOThl C JaHHBIM M HCTOYHHKOM HWH(pOpMammH,
ompezenseT BpeMs Ha mpopaboTKy TOKyMeHTa U (hOpMYy OTYETHOCTH.

Cam0 ¥ B3aMMOIPOBEPKA BBIMOTHEHHBIX 3a/JaHUI Yallle BCEr0 HCIOIb3YETCS Ha
CEMHUHApPCKOM, MPAKTUYECKOM M JIpYrux Buaax 3aHstuil. [IpoGnemHas /cuTyannoHHas 3aaada
JOJKHA UMETh YETKYIO (DOPMYITHPOBKY, K HEH JOJDKHBI OBITH TIOCTABJICHBI BOTIPOCHI, OTBETHI HA
KOTOpBhIE HEOOXOAUMO HalTH U 000CHOBaTh. KpuTepuu OLEHKM NPAaBUIBHOCTH PEIICHUS
MPOOJIEMHOI/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHHI BCEM 00YJarOUMCS.

Oprannsanus 1 pyKOBOJCTBO BHEAyIMTOPHOI padoThl

BueayauropHast camocTosATenbHasi paboTa BBIIOJIHSAETCS MO 3a/JaHUI0 IpernojaBaTelis, HO
0€e3 ero HermocpeACTBEHHOI'0 y4acTusl.

[Ipu npenbsiBieHWHM BUIOB 3aJaHUN HA BHEAYJUTOPHYIO CaMOCTOSITENIBHYIO paboTy
PEKOMEHIyeTCsl UCIONIb30BaTh MU epeHIpOBaHHBIA MOAX0A K YPOBHIO MOJATOTOBIEHHOCTU
oOyuaromierocsi.  Ilepen  BBINIOJIHEHHMEM ~ BHEAyAUTOPHOM  CaMOCTOSITENIBHOM — paOOThI
MpEenoiaBaTesib MPOBOJUT KOHCYJbTALMIO C OMNPENEICHUEM IIENH 3a/aHMsi, €ro COJAEpKaHUs,
CPOKOB  BBITIOJIHEHUS, OPHUEHTUPOBOYHOTO oOOBEeMa pabOThl, OCHOBHBIX TpeOOBaHMI K
pe3ynbTaTaM paboThl, KpUTEPHUEB OLIEHKH, (OPM KOHTPOJIS U MEepeuHs TuTeparyphl. B mporecce
KOHCYJIBTAIIMM  TPENojaBaTelb MPEAYNpPeKTaeT O BO3MOXHBIX THUIHUYHBIX  OIIMOKAaXx,
BCTPEYAIOUIUXCS IIPU BBIOJTHEHUH 3aJaHUS.

Hns metogumyeckoro oOecTedeHuss W PYKOBOJICTBA CAMOCTOSITEBHOM paboTod B
00pa3oBaTebHOM  YUPEXKICHHHM pa3padaThiBaloTcs  y4eOHble TOCOOWS, METOAMYECKUe
PEKOMEHJIAIMA TI0 CaMOCTOSITEIbHOW TOJATOTOBKE K Pa3JIMYHBIM BHAAM 3aHATHH C y4EeTOM
CHEIHUAIBHOCTH Y4eOHOW JTUCIUIUIMHBI, OCOOCHHOCTEH KOHTHHTEHTAa CTYJIEHTOB, oObeMa U
COJIep’KaHusl CaMOCTOSITENIbHON paboThl, HOPM KOHTPOJIS U T.II.

CamocTosTenbHass paboTa MOXKET OCYHIECTBIATHCS WHIUBUAYATbHO WM TPYIIaMU
CTYJICHTOB B 3aBUCUMOCTH OT IIeJIH, 00beMa, KOHKPETHON TEeMAaTHKHA CaMOCTOATEIbHON padoThI,
YPOBHSI CIIO)KHOCTH, YPOBHS MOATOTOBICHHOCTH 00YYarOIIMXCS.

Bunamu 3aganuii 1711 BHEAYTUTOPHON CaMOCTOSITEIIBHONW PaOOTHI MOTYT OBITh:

- JUIsl OBNIQJICHUS 3HAHMSIMH: UYTEHUS TEKCTAa; COCTABJICHMS IUJIaHA TEKCTa; rpaduueckoe
M300paKeHUE CTPYKTYpPHl TEKCTa; KOHCIIEKTUPOBAHUE TEKCTAa; BBIMHCKU M3 TEKCTa; paboTa co
CIIOBapsIMH U CIIPaBOYHUKAM; Yy4eOHO-HMCCIeoBaTenbCcKas paboTa; MCHONIb30BaHUE aynuo U
BHJICO3AINCEN, KOMITBIOTEPHOU TEXHUKU U IHTEpHET peCcypcoB U 1Ip.;
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- JUIA 3aKpeIUICHUs] U CUCTEMaTH3allH 3HaHUI: paboTa ¢ KOHCIIEKTOM JICKIIUH; MTOBTOPHAsS
paboTta HaJ y4eOHBIM MaTepuaoM; COCTABJICHUE IJIaHA, TE3UCOB OTBETA; COCTAaBJIEHUE TaOJIMIL,
peOycoB, KpOCCBOPIOB, IJIOCCApHs [UIS CHCTEMaTH3allMd Y4YeOHOro Marepuaia; H3yueHHe
clloBapeli, CIpaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOIPOCHI; aHAJIUTHYECKas oOpaboTka
TEKCTa; MOATOTOBKA COOOIEHHH K BBHICTYIUICHHIO Ha CEeMUHApe, KOH(EepeHLInH; ITOATOTOBKA

pedepartos, 10KIa0B; cocTaBieHue Ouorpaduil, 3a1aHuil B TeCToBOH (hopme U Aap.

- uia (HOPMUPOBAHMS YMEHHUH: peIIeHWe 3aJad U YNpaKHEHWH Mo oOpaslly; pelieHue
BapMaTHBHBIX 3aJa4 M YIOPaKHEHUN; COCTABJICHHE CXEM; PCEIICHHE CUTYallMOHHBIX
IIPOU3BOJCTBEHHBIX 3a/a; MOArOTOBKAa K JCJIOBBIM M POJEBBIM HUIPaM; IPOCKTUPOBAHUE U
MOJICJIMPOBAHUE Pa3HBIX BUI0B U KOMIIOHEHTOB IIPO(PECCHOHATIBHON AEATENIbHOCTH, IOArOTOBKA
NPE3CHTAIN, TBOPYECKHX IPOEKTOB; MOATOTOBKA KYPCOBBIX M BBIMYCKHBIX palboT; OIMBITHO-
JKCHEpUMEHTaIbHAas paboTa; MPOEKTUPOBAHUE U MOJEIUPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB
npodecCHOHATBHOMN eI TETFHOCTH U JIP.

Jis  obecriedeHuss BHEAyIUTOPHOM CaMOCTOATENbHOM paboThl 1O JAUCLUILIMHE
npernoiaBaresieM pa3padbarbiBaeTcs MepeueHb 3aJaHUi I CAaMOCTOSITEIbHON pabOoThI, KOTOPBIN
HeoOxomuM  Juid  3((PEeKTUBHOTrO yIpaBieHHs JAaHHBIM BHJIOM Y4eOHOW J1eATEeIbHOCTH
o0yJarouuxcs.

[IpenoaBaTens OCYIIECTBISAET YIPABICHUE CaMOCTOATENIbHOM paboTol, peryaupyer ee
00BbeM Ha OJIHO y4yeOHOE 3aHSTHE U OCYILIECTBIISIET KOHTPOJb BBIIIOJHEHUS] BCEMHU CTYIEHTAMU
rpynnsl. /g ynoOcTBa npenojgaBaTeib MOXKET BECTH BEIOMOCTh yUeTa BBINOJIHEHUS] MUHUMYyMa
3a/1laHui, HEOOXOAUMBI /71l I0NyCKa K UTOrOBOM aTTecTaluy 10 AUCLUIIINHE.

B mpoumecce  camocroATenbHOM  pabOTBl  CTYAGHT  HPUOOpETaeT  HAaBBIKU
CaMOOpraHu3alNH, CaMOKOHTPOJIA, CaMOYIPaBJIEHUSI M CTAaHOBUTCA  aAKTUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM y4eOHOH e TeTbHOCTH.

CTyzneHT caMOCTOSITENIbHO ONPENENIIeT PEKUM CBOEH BHEAyIUTOPHOU pabOThl U Mepy
TpyJa, 3aTpauyMBacMOro Ha OBJIAJCHUE 3HAHUAMU M YMEHUSMHU 10 KAKIOW IUCLUIUIMHE,
BBITMIOJHSAET BHEAYJUTOPHYIO paboTy MO WHAWBHUIYAJbHOMY IUJIaHy, B 3aBUCUMOCTH OT
COOCTBEHHOM MOJITOTOBKH, OIOJKETa BPEMEHH U JIPYTUX yCIOBUH.

EXeIHEBHO CTYAECHT JOJKEH YACNATH BBITOJIHEHUIO BHEAYAUTOPHON CaMOCTOSATEIbHON
paboThI B CpEJJHEM HE MEHEe 3 4acoB.

[Ipy BHINOTHEHUM BHEAYIUTOPHOM CaMOCTOSITENIbHOM pabOThl CTYIEHT HMEET IpPaBo
oOpamarbcss K MpPernojaBaTeNlio 3a KOHCYJbTAalMeHl C 1Ledbl0 YTOYHEHHUs 3aJaHus, (OpMbl
KOHTPOJIS BBIITOJIHEHHOTO 3aJaHUsI.

6.3. MarepuaJibl AJl NPOBe/IeHUs] TeKYylLIero M MPOMe:KYTOYHOI0 KOHTPOJISA 3HAHMM
CTY/IEeHTOB

CooTtBercTBHE (DOPM OLEHOYHBIX CPEICTB TeMaM IMCUUILINHBI

No TEeMa ®dopma
n/ OLIEHOYHOTO
I CpejcTBa

1-3 | uTerpanpHple YpaBHEHMsI C BBIPOXKJIEHHBIMH siipaMu B kiacce | Tect no
HenpepbIBHBIX (QyHKUIUN. CBeleHHE K cucTeMe anreOpanyecKux | TEOPETHUYECKOM
ypaBHeHuid. CoOCTBeHHblE 4YHMcIa M COOCTBeHHble (yHKIMH. | y MaTepuaiy (0-
Teopembr  ®pearonbma.  PesonbBenta.  [lpuHnun — cxarsix | 7 6aysioB)
ortoOpaxkeHuit. Metoa nmocienoBarenbHbIX NpuonnxeHui. Ilonstue
ornepatopa. Ilpumepsl. Metpuueckoe mnpoctpanctBo  (Ja,
b].IIpoBepka akcnoM METPUYECKOTo MpocTpaHcTBa. CXOIUMOCTH B
C [a, b]. Onpenenenue ¢GyHIAMEHTATHPHOW TOCIEIOBATEIHHOCTH.
OnpeneneHue MOJHOrO IpocTpaHcTBa. [lpumepbl NOMHBIX U
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HETIOIHBIX ~ TpocTpaHcTB. Teopema  banaxa  (moctpoeHme
IIOCJIEI0BATEIbHBIX npUOJINKESHUH, JI0Ka3aTeIbCTBO
CYLICCTBOBAHMSI M EIUHCTBEHHOCTU PELICHMs ypaBHEHUs AX=X.
[Ipumenenne  MeToja  MOCTENOBATENBHBIX  MPUOIMIKECHUIA:
UHTETPAJIbHBIE YPABHEHUS C MaJblM HEHNPEPBIBHBIM  SIPOM,
UTEPUPOBAHHbBIE S7pa, PE30JbBEHTA; HEJIMHEWHBbIE HWHTErPajbHbIC
YPaBHEHHsI C HEIPEPBIBHBIM sIPOM; HHTETPAJIBHBIC ypaBHEHUS

BonbTeppa, nTepupoBaHHbIE s1/1pa, pE30JIbBEHTA JUIsl HETO.

1-3 | MnTerpanbHble YpaBHEHUS C BBIPOXAEHHBIMU sapamu B kiacce | KoHTponbHas

HenpepeiBHBIX (yHKIUKA. CBeaeHne K cucreMe anreOpamueckux | pabora Ne 1
ypaBHeHuit. CoOcTBeHHbIC uyucia u coOctBeHHble (yHKIUU. | (0-16 6amioB)
Teopembr  @pearoabma. Pe3osnbBeHTa. IIpuHOMO — CoKaThIX
oToOpakeHHi. MeTo1 ociieIoBaTeIbHBIX NMpuOmmKeHuid. [lonsaTue
oneparopa. Ilpumepsl. Metpuueckoe mnpoctpanctBo  (Ja,
b].IIpoBepka akcnoM MeTpUYECKOro npocrpancTBa. CXOIUMOCTh B
C [a, b]. Onpenenenre GpyHIAMEHTAIBLHON MOCIEIOBATEIIHBHOCTH.
OmnpezneneHue NOJHOrO HpocTpaHcTBA. [Ipumepsl NOJMHBIX U
HENOJIHBIX  mpocTpaHcTB. Teopema  banaxa  (moctpoeHue
HOCJIEeI0BATENbHBIX npUOIINKEHUH, JI0Ka3aTeIbCTBO
CYIIECTBOBAaHHMSA WM EIWHCTBEHHOCTH pPEIICHHUS ypaBHEHUS AX=X.
[IpumeHnenne  Meroja  IOCIENOBATEIbHBIX  MPUOIMIKEHUIMA:
WHTETPAJbHBIC YPAaBHEHHS C MajbiM HENPEPBIBHBIM  SIIPOM,
UTEpUPOBAHHbBIE SJIpA, PE30JIbBEHTA; HEJIMHEWHbIE UHTErpajbHbIE
YpaBHEHHsI C HENPEPBIBHBIM SIPOM; HHTETPAbHBIC YpaBHEHHS
BousibTeppa, nTepupoBaHHbI€ Apa, pe30JIbBEHTA Ul HETO.

4-6 | IHTerpasibHbIe ypaBHEHHS C IPOM3BOJILHBIM HETIPEPHIBHBIM sIpoM, | TecT 1mo
TEOpPEMBbI ®pearoabma. WHTerpanbHble  ypaBHEHUS C | TEOPETHUECKOM
MIPOU3BOJILHBIM HEMPEPBIBHBIM siipoM. Teopembr @penronbpma. | y matepuaiy (0-
WuTterpanbuble ypaBHeHus: Bonbreppa n ®pearonbsma co cinaboit | 7 Gansos)
0COOEHHOCTBI0. MeTo/1 UX pelieHus..

4-6 | IHTerpaspHble ypaBHEHUS C IPOM3BOJIbHBIM HENPEPHIBHBIM siipoM, | KoHTposibHas
TEOPEMBI ®penrosbma. NHTerpanbHbie YpaBHEHUA c | pabota Ne 1
NPOU3BOJIBHBIM HENpepbiBHBIM siapoM. Teopembl ®pexaronbma. | (0-16 6amwios)
Wnrerpanbuble ypaBHeHuss BoabTeppa u @pearonsma co ciaaboit
0c00EHHOCTBhI0. MeTO| MX pelIeHMs..

7-9 | UnTerpansHble ypaBHeHHs Bonbreppa m @pearomsma mepsoro | Tect mo
pona, obobuienHoe ypaBHeHue AGens. IIpeoOpasoBanue dyprwe, | TEOpETHUECKOM
ero cpoucrtBa. lIpumepsl. PenieHue HMHTErpanbHOrO YpaBHEHUsS | y MaTepuaiy
TUTIA CBEPTKHU. (0-7 6amnoB)

7-9 | UnTerpanbable ypaBHeHUss Bombreppa u @pearomsma mepsoro | KonTpompHas
pona, obobmenHoe ypaBHeHue Abens. IlpeoOpasoBanue dDypne, | padboTta Ne 1
ero cBoiictBa. [Ipumepbl. Pemenue wunTerpanpHoro ypaBHenus | (0-16 GamioB)
TUTIA CBEPTKH.

10-11) Ompenenenne  gynkuuonama. [Ipumepsl. OcHoBHas nemma | Tect mo
BAapUALlMOHHOTO HCUHUCIEHHUS Ui (YHKUMH OJHOTO M MHOTHX | TEOPETHYECKOM
nepeMeHHbIX.  OmpeneneHre  OTHOCUTENBHOIO  AKCTpEMyMa | y MaTepHuany
¢dyHKIIMOHATA. (0-7 6anoB)

10-11) Ompenenenne  ¢ynknuonana. [Ipumepsl. OcHoBHas nemma | KoHTponbHas
BapUALlMOHHOTO HCUHUCIEHHUS Ui (QYHKUMH OJHOrO M MHOrux | padora Ne |
nepeMeHHbIX.  Ompenenenne  oTHocHTedbHOro  skctpemyma | (0-16 GamioB)
($yHKIMOHATA.

12-13] HeoOxoauMble yCcI0BUS AJIsl CYIIECTBOBAHUSI OTHOCUTEIILHOTO Tect o
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IKCTpEeMyMa C1aboro 3KcTpeMyMa (yHKIMOHANA, 3aBHCAIIETO OT
HECKOJIBKUX (DYHKITHIA.

IKCTpeMyMa JUIs (yHKIIMOHAIIOB TEOPETHYECKOM
f: f(x,y,y)dx, f; F(x,v,y,y",...,y™)dx, f; F(x,v,27y', z")dx.| Y MaTepnany
(0-7 6anoB)
12-13| HeoOxoaumMble yCca0BUs AJIsl CYIIECTBOBAHUSI OTHOCUTEIILHOTO KonTponbHas
IKCTpeMyMa JUIs (yHKIIMOHAIIOB pabora Ne 1
[ f @y, y)dx, [ F(6,y, v y", . y™)dx, [ F(x,y,2,y',2')dx/| (016 Gannor)
14-15| VpaBuenusa Oinepa u Octporpaackoro. Knaccuueckue 3amaum | Tect no
BapUAIMOHHOTO MCYHCICHUS: 33ajada 0 OpaXHMCTOXpOHE, 3a/a4a O | TEOPETHYECKOM
r€0/Ie3MYECKUX JIMHUSAX, U30TIEPUMETPUIECKHE 3aIauu. y MaTepuaiy
(0-7 6anoB)
14-15| VpaBuenusa Oinepa u Octporpaackoro. Kmaccuueckue 3anauu | KonTposbHas
BapUAIlMOHHOTO MCYHCIICHUS: 3aJada O OpaXxHCTOXpOHe, 3ajada o | padora Ne |
re0/Ie3MYECKUX JIMHUSAX, U30TIEPUMETPUIECKHE 3a]Iauu. (0-16 GayutoB)
16-17| JloctaTouHble yCIOBUS SKCTpeMyMa. YTpouleHHoe noctaroyHoe | Tect mo
YCIOBHE  CHWJIBHOTO  3KcTpemyMma.  JlocTarodHble — YCIIOBHS | TEOPETHUYECKOM
IKCTpEMyMa CJ1aboro 3KcTpeMyMa (yHKIMOHANA, 3aBHUCSINETO OT | Y MaTepuaiy
HECKOJIBKUX (DYHKITHIA. (0-7 6amoB)
16-17| JloctaTouHble yCIOBUS SKCTpeMyMma. YTpouLIeHHoe noctaroyHoe | KoHTponbHas
yCcIIOBUE  CHJIBHOTO  3KcTpemyma. Jloctarounele  ycioBus | padorta Ne 1

(0-16 6ammoB)

3apanus 1151 HHAUBUAYAJIbHOI pa0oThl B Ay IMTOPHU

HNuTerpanbHbie ypaBHeHUSs

X
HaiiTi pe30NbBeHTY U PelIuTh HHTErpatbHoe ypaBHernue U(X) =1+ X + J
0

Pemmts MHTErpanbpHoEe ypaBHenue U(X) = A I cos?(x—y)u(y)dy +1+cos4x.
0

1+x
1+

2
7 u(y)dy.

Haiitu urepuposannoe sapo K, (X, Y) mis ypasaenus ®penronsma ¢ K(X, y) =exp(| x| +Y)

na=-1,b=1.

HaiiTu Bce XxapakTepUCTHYECKHE 4YHCIIa W COOTBETCTBYIOIIME COOCTBEHHBbIE (DYHKUIUU

MHTErPAIBHOTO YPABHEHUS

u(x) = ﬂ,J'[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin4xsin yju(y)dy.
0

5 C IIOMOIIBIO Hp606pa3OBaHI/IH Jlamnaca PCIIUTL UHTCTPAJIBHOC YPABHCHUC

u(x) = cos x+ Jx'u(y)dy.

MEeTOZIe MOMEHTOB UCIIOJIb30BaTh GpyHKIMH @, (X) = x¢, k=0,1,2,...,n.

6. Pemmth MHTErpasbHBIC YpPAaBHEHHUS METOAOM KOHEYHBIX CYMM, JIMOO METOJIOM MOMEHTOB. B
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u(x) - 4Isin2(xy2)u(y)dy =2X—1.

BapuanuonHoe ucuucienue

1. Haiiti HopMmy s1ementa Y(X) B mpoctpanctse C[a,b] u C'[a,b] coorercrBenno

H 2
y(x) = w n=1,2,10,100, xe[0,7]

1
2. Jlna ¢pynxmmonana V[y(X)] = J‘Xy2 y dx momoxuts Y(X) =X, SY(X)=X—2 u cpaBHHTH SV
0

c AV.

3. Haiitu skctpemanu ¢yHKIIMOHATA, COAEPIKALIETO CTapIIie IPOU3BOIHBIE:

VYOl = 2[4 Fdx y@ =y =0, YyO=0, y@®=1

4. Haiit sxcTpeManu GyHKIIMOHAJIA, 3aBUCAIIETO OT HECKOJIBKUX (DYHKIUN

VI, (%), y,(X)] = J-\/l_'_(y:'l.)z +(yI2)2an $0)=1 v,0=-2 y(3)=7 Vy,Q3)=1L

5. Haiitu sxcrpemanu pyHKIIMOHANA B 337]a4€ C MTOABUKHBIMH TPaHUIIAMU

il
VIyool= [(y)dx, y(0)=0, y(x)=-x-L

6. Haiitu Gpynxunu Y,(X) u Y,(X), Ha KOTOPBIX MOXKET AOCTUTATHCS FKCTPEMYM (DYHKIIHOHAIA

V[y(x)] B 3amaue Jlarpamxa

72

VIV00, Y, 001= [Iy? + 5 = ()" = (¥,)° +cos x]dx,

0 =vy,0)=vy,(z/2)=1, y,(x/2)=-1, y,—Yy,—sinx=0.

7. Haiitu ¢pyHKIMH, HA KOTOPBIX MOXET JJOCTUTaThCs IKCTPeMyM (yHKIIMOHAJA B

M30IIEpUMETPUIECKON 3a7aue

VIyl=[(y)dx y(©)=0, y(1)=1, [xydx=0,

8. IlpoBepuTh BbInoIHEHHE ycaoBus Jlexanapa ams skcTpeMaind pyHKIHOHAa
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VIy(x)]= J.[G(y' ) —(y)*1dx,  mpoxonsmeii uepes Touxu y(0)=0, y(a)=b, a>0, b>0.
0

9. HccnenoBath Ha 3KCTpeMyM (DYHKIIHOHAI
1 1 .
VIYOl= [e'ly* +2(v)Tdx y@ =1, y()=e
0
10. Haiitu metogom Putiia nmpubmmkeHHOE penieHue 3a1adu o0 acTpeMmyme (hyHKIMOHAIA:

1 VIy()l= [[(y) +y° +xldx, y(0)=1 y(1)=0, n=2.

Obpa3zubl KOHMPOJALHBIX 3A0AHUU

KonTposabsHasi padora no teme «BapnanmonHoe ucumcjieHue»

BAPUAHT Ne 1

1. HccnenoBath Ha SKCTpeMyM (yHKIIMOHAT

Wy(0]= [ +209)dx,  y(x)=yy, ¥x)=.
2. Haiitu sxcTpemany pyHKIIMOHAIA

Vy(x)]= _f[(y”)z —2(y')* +y* —2ysinx]dx .

X0

3. Hamucats ypaBHeHue OcTporpaackoro s (yHKIIHOHATA
Y (oY
v[z(x, )] = (—j —(—J dxdy .
J;'!. ox oy

1
4. Haiitu skcTpemManu u30nepuMeTpudeckon 3aaaun v y(x)] = J ((»")* +x%)dx tpu ycrnoBun
0

'i-yzdx:2, y(0)=0, y(1)=0.

5. Haiiti npubnmxeHHOE pereHne 3a1a4u 00 dKcTpeMyMe (GyHKIIHOHATA.

Ay = [ (F (") +100x” =20x0)dx, (1) =y (1) =0.

BAPUAHT Ne 2

1. HWccnenosarb Ha SKCTpeMyM (YHKIIHOHAI
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Ay)]= [ G +y* =2y7)dx, »(0)=1, y()=2.

2. Haiitu sxcTpemanu GyHKIIOHATA

y)] = [+ 25 Jdx .

X0

3. Hanucars ypaBHeHne OcTporpaackoro s (pyHKIIMOHANA

u(x,y,2)]= [ [Z—Zj - % +(Z—:‘J + 2uf (x,y, ) |dxdyds .

4. HaiiTi skcTpeManu u3onepuMeTpudeckoi 3aaaun v y(x)] = I( ") dx 1ipu ycnosuu

X

X3
I ydx = a , TA€ a — IOCTOSIHHAS.

X

5. Haiitu npubImkeHHOE PENICHNE 3a]a9d O MUHUMYME (DYHKIIHOHATA

@] = [(() =" —2x)dx, y(0)=y()=0.

Bonpocsl k 3auery

1. HTerpanbHble ypaBHEHUS C BBIPOXKJICHHBIMH SIpaMH B KJIaCCe HENPEPBIBHBIX (PYHKIIUI.
CBeneHue K cucteme aliredpanyeckux ypaBHEHUH.

2. CobcTBenHble uncia u cooctBeHHble pyHkuuu. Teopembl @pearonbma. PezonbBeHTa.

3. IlpuHIMM cXaThIX 0TOOpakeHuit. MeTo nocnenoBaTeabHbIX MPUOITHKEHUHN.

4. ITonsarue onepatopa. Ilpumepsr. Merpuueckoe npoctpanctso C [a, b].IIpoBepka akcuom
MeTpuyecKkoro npocrpancrsa. Cxoaumocts B C [a, b].

5. Onpenenenne pyHIaMEHTAILHON TTOCIIeIOBATENFHOCTH. ONpeeieHre moIHOTO
npocTpaHcTBa. [IpuMepsl MOIHBIX ¥ HETIOIHBIX IPOCTPAHCTB.

6. Teopema banaxa (mocTpoeHHe MOCIE0BATEILHBIX MPUOIMKEHHH, 10Ka3aTEILCTBO
(GbyHIaMEHTaIbHOCTH 3TOM MOCIIEI0BATEIbHOCTH, 1I0Ka3aTeIbCTBO CYIIECTBOBAHUS U
CAWHCTBCHHOCTHU PCIICHUA YPAaBHCHUSA Ax=X.

7. IlpumeHeHne MeTo/1a MOClIeA0BATENbHBIX PUOIMKEHUN: HHTETPaIbHbIC YPABHEHHS C MaJIbIM
HENPEPBIBHBIM SPOM, HTEPUPOBAHHBIE SAPA, PE30JIbBEHTA.

8. HenuHeliHble MHTETpaIbHbIE YPABHEHUS C HEPEPBIBHBIM SJPOM; HHTETPAJIbHBIE YPABHEHUS
BonbTreppa, nTepupoBaHHbIE Apa, pe30JbBEHTA I HETO.

9. nTerpasibHble YpaBHEHHMSI C IPOU3BOIbHBIM HENIPEPBIBHBIM SAPOM, TeopeMbl dpenroapma.
16



10. MaTerpanbHbie ypaBHEHUS C MPOU3BOJIBLHBIM HEMPEPBIBHBIM siApOM. TeopeMbl Dpearosbma.
11. UnTerpansubie ypaBuenus Bonbreppa u @penronbma co ciiaboit 0coOeHHOCThI0. MeToa ux
pewenus. [Ipumepsr.

12. UnTerpanbHbie ypaBHeHHS BonbTeppa u @penrosbma nepBoro pojaa, 0000IeHHoe
ypaBHeHUEe AGes.

13. IIpeoGpazoBanue Dypoe, ero cpoiicta. [Ipumepsl.

14. PenieHne MHTETpajIbHOTO YPAaBHEHMSI TUIIA CBEPTKHU.

15. Onpenenenue pynknuonana. [Ipumepsl. OcHOBHAS JJeMMa BapuallMOHHOTO UCYUCIICHUS JIJIS
GyHKIMI OJHOTO U MHOTHX MEPEMEHHBIX.

16. Onpenenenne OTHOCUTEIBHOTO dKCTpeMyMa (pyHkironana. HeoObxoaumbie ycioBust st

CYIICCTBOBAHHA OTHOCUTCIILHOI'O SKCTpEMYMa JIA q)YHKIII/IOHaJIOB

BHUJIA: f: f(x,y,y)dx, f; F(x,y,y,y", ..., y™)dx, f; F(x,v,z,y',z")dx

17. YpaBuenus Ditnepa u OcTporpaackoro.

18. Kimaccuueckue 3a/1aun BapuallMOHHOTO MCYUCIICHUS: 3a/1a4a O OpaxruCTOXpOHE, 3a7a4a O
TeOJIC3NYCCKUX JIMHUAX, U30TICPUMETPHUCCKHE 3a/1aUH.

19. JlocTaTouHble YCIOBUS IKCTPEMYMa.

20.Y1poIieHHOe T0CTaTOYHOE YCIOBUE CHIIBHOTO SKCTpEMyMa.

21.[locTaToyHbIEC YCIOBHS IKCTPEMyMa CJ1Ia00T0 IKCTpeMyMa (PyHKIIMOHANA, 3aBUCAIIETO OT

HECKOJIbKUX (QYHKIUH.

7. Y4eOHO-MeTOAMYECKOE U MATepHAIbHO-TeXHHYeCKoe ofecneyeHHe NUCHUIIUHBI
(Monyaisi) UHTerpajibHble ypaBHEHHMs] M BAPHALIMOHHOE HCYMCJIeHHe

[lepeueHb OCHOBHOH M JOMOJIHUTEIBLHOW yueOHOW JUTEpaTyphl, HEOOXOAUMON ISl OCBOCHMUS
JTUCIUIUIMHBI (MOZYJIS).

K ocHoBHO# (00s3aTeNnbHOI) TUTEpaType OTHOCATCS YUeOHUKHU, yueOHbIe MOCOOus, yu4eOHO-
MeTOoJuYecKas JuTeparypa U MOHOTrpaduu, U3y4eHHE KOTOPBIX SIBISETCS 00S3aTeIbHBIM JUIS
OBJIQJICHUS] 3HAHUSMU B TIOJHOM 00bEeMe IO JUCUUIUIMHE B COOTBETCTBUU C JIAHHOM
nporpamMmmoii. K OCHOBHOM, mpexae BCero, OTHOCHUTCS JIUTEpaTypa, HMemas rpud
MunucrepctBa obpazoBanusi U Hayku Poccuiickoit ®denepanuu unu Y4eOHO-METOANYECKOTO
00BbeIMHEHNS, PEKOMEHIYIONINX H3JaHuEe K MCIONb30BaHMUIO B yyeOHOM mporiecce. B crucke
OCHOBHOM JINTEPATyphl yKa3bIBaeTCsl He Oosiee MATH MCTOYHUKOB, UMEIOUIMXCS B JOCTATOYHOM
KosimdyecTBe B (oHze 6ubnuoreku. Ecim goCTymHa 37€KTpOHHAs Bepcusi yYeOHUKOB, YIEOHBIX
nocoOuit u T.1., CAeyeT YKa3aTh IS HUX PEXUM JI0CTYIIA.

K nomonHuTensHOW OTHOCHTCA JUTEpaTypa, peKoMeHayemas OakajaBpaMm, Maructpam Juis
CaMOCTOSITENIFHOTO M3YYEHUS TPU BBITOJHEHUH KypCOBOTO MpoeKTa (paboThl), yueOHOI HayuHO-
UCCIIEIOBATEIbCKOW paldOoThl, MpH HamucaHuu pedeparoB, JUIS TMOATOTOBKHM K CEMHHApaM,
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MPAKTUYECKUM 3aHATUAM, JJAOOPATOPHBIM paboTaM M JPYTUM y4eOHBIM 3aHSATHUSIM, a TaKKe JUIs
yIayOJIeHUs U PACIIMPEHUs] 3HAHUN 110 JTAHHOU JTUCIUTLIIMHE.

Bce WCTOYHMKM B OCHOBHOW M JIONOJHHUTEIBHOW JIMTEPAaType HAlOTCS C IIOJHBIMH
OnbnuorpaguuecKUMU OINUCAHUSMH B COOTBETCTBUM C POCCHUUCKMM WM  3alaJHBIM
CTaHJapTamMH OQOPMIICHHS.

Jlis MarucTpaTypsl 0043aTeNIbHO HAJTMYKE JIUTEPATYPhl HA AHTJIMICKOM SI3bIKE.

7.1.0cHoBHas1 JIuTepaTypa

1. BacunbeBa A.b., TuxonoB A.H. UaTerpansubie ypaBHenus. — M: Uza. MI'Y, 1989.

2. Onbcronbl JI.D. Jluddepennmansapie ypaBHEHUS M BapHallMOHHOE HCUUCIeHHe. — M.:
YPCC, 1998.

3. barpos B.I'., benos B.B., 3agopoxusiii B.H., Tpudonos A.FO. Metoasl maremaTudeckon
¢u3uku: OCHOBBI KOMIUIEKCHOTO aHajau3a. DJIEMEHThl BapHALIMOHHOTO HCUUCIECHUS U
Teopun 0000meHHbIx GyHkuii. - Tomck: M3x-so HTJI, 2002.

4. JlaBpentheB M.A., Jltoctepuuk JI.A. Kypc Bapuanmonsoro ucuucinenusi. — M.: ['ocrexuszar,

1950.

. I'tonrep H.M. Kypc Bapuannonnoro ucuucienus. — M.: I'octexuznart, 1941.

. Axueszep H.U. Jlexuuu no BapuanroHHomy ucuucienuto. — M.: I'ocrexuzaar, 1955.

. I'enppang .M., ®omun C.B. Bapuannonnoe ucuucienue. — M.: @uzmatiur, 1961.

. Kpacnos ML.JI. nTerpanbHble ypaBHeHUs. BBenenue B Teoputo. — M.: Hayka, 1975.

© 00 N o O

. IL.W. JInzopkun. Kypc nuddepeHnnanbHbpIX 1 HHTETpalbHbIX ypaBHeHul. . M.: TUOMII,
1981

10. C.I'. MuxumH. Jleknun 1o TMHEHHBIM HHTETpaIbHBIM ypaBHEeHUsIM. M.: ®usmatrus, 1989
11. N.T". IlerpoBckuii. JIEKIMM 110 TEOPUM MHTETpaJIbHBIX ypaBHeHU. M.: Hayka, 1985

12. B. U. FOnoBuu. Jlekunu 06 ypaBHEHUSX MaTeMaTudeckoi pusmku (dacts BTopas) Poctos-
Ha-/lony. U3a-Bo PI'Y, 2006.

7.2./lonoTHUTEILHAS JIUTEPATYPa

1. Kpacnos M.JIL., Makapenko ['.1., Kucener A.W. Bapuanuonnoe ucuucnenue. 3agauu u
ynpaxxHenus. — M: Hayka, 1973.

2. BacunbeBa A.b., Mensenes ['.H., TuxonoB H.A., Ypasrunpauna T.A. [luddepenmanbupie
Y MHTETpalibHble ypaBHEHUA. Bapnannonnoe ncuncinenue. — M.: ®@usmaraut, 2003.

3. KpacuoB M.JI., Makapenko I'.1., Kucenes A.W. UnTerpanbuble ypaBHeHus. — M: Hayka,
1968.

4. IlanteneeB A.B. BapuanuonHoe ucumcieHue B npuMepax u 3azadax. — M: Uzn-so MAU,
2000.
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7.3. lIporpammuoe obecnieuenne u UHTEepHeT - pecypchl:

http://www.lib.mexmat.ru - DiekrpoHHas OuOIHOTEKa MEXaHHKO-MaTEMAaTHYECKOIO
(akyabTeTa MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - OoOmepoccuiickuii Maremaruueckuii mopran Math-Net.Ru — sto
COBpeMeHHasi WMH(OpMAIMOHHAS CHCTEMa, NPEJIOCTABIISIONIAs POCCUHCKUM M 3apyOeIKHBIM
MaTeMaTHKaM Pa3IuyHble BO3MOXXHOCTH B MOWCKE WH(POpMAIMH O MAaTEeMaTHYECKOH KHU3HU B
Poccuun. http://www.benran.ru/ - bBubaworeka MmO €CTECTBEHHBIM HaykaM Poccuiickoi
Axanemun Hayk.

http://www.edu.ru/ - ®enepanbhsiii moprain «Poccuiickoe 00pa3oBaHUE,

http://www.mathnet.ru/ - O6mepoccuiickuii MareMatnueckuii mopran Math-Net.Ru — sto
COBpeMeHHast THPOPMAIIMOHHAS CHCTEMa, IPESIOCTaBIISIONIAS POCCUHCKUM U 3apyOS)KHBIM
MaTeMaTHKaM Pa3JInuHbIe BO3MOYKHOCTH B TIOMCKE HHPOPMAIIHH O MATEMATHYECKON KU3HH B
Poccum;

8. MarepuajibHO-TEXHUYECKOE ODecnedeHne T CHUIIUHbI

B opranmzamum  ydueOHOro  nmpoiecca  HEOOXOAMMBIMU  SIBJISIFOTCS  CPE/ICTBA,
oOecrneunBaroIye, ayIuoBU3yaJIbHOE BOCIIPUATHE Y4EOHOTo MaTepuana ( cCerualn3upoBaHHOE
JEMOHCTPAIIMOHHOE 000PYIOBaHKE):

1.Jlocka 1 Men (nu 6oJiee COBpEMEHHBIE AaHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIC TEXHOIOTUU

3.MUKPO(OH M COOTBETCTBYIOIIUE YCTAaHOBKH (Uisi pabOThI B OOJBIIMX ayJUTOPUIX C
MHOTOUYHUCIIEHHBIMU TPYIIIIaMHU CTY/ICHTOB)
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[Tpunoxenue

®OH/JI OHEHOYHBIX CPEJICTB
no gucuumnaune « UHTErpajbHbIe YPABHEHHS M BAPUAIHOHHOE HCUNCIIEHU e
(uHOeKc OUCYUNTUHDBL NO YYeOHOMY NIAHY, HAUMEHO8AHUe OUCYUNIUHBL (MOOYIs))

@OHJI OLIEHOYHBIX CPEACTB IO AUCUUIUIMHE «lIHTerpajibHble ypaBHEHMsI M BapUalMOHHOE
MCYMCIICHUE)» BKJIIOYAeT BCE BHUJBI OLEHOYHBIX CPEACTB, MO3BOJIAIOIIUX MPOKOHTPOIUPOBATH
OCBOCHUE o0y4JarmuMucs npodeccroHaNbHBIX, obmenpodeccuoHaTbHBIX u
npoecCHOHANBHBIX KOMIIETEHUUH, NpeaycMOTpeHHbIX denepanbHbIM 00pa30BaTEIbHBIM
CTaHJApTOM BhIcHIer0 oOpa3oBaHusi 1O HampasieHuto noaroroBku 03.03.02 dwusuka
(xBanmudukanus «bakanasp») u padoyeil nmporpaMmoint JUCHUILIMHBL «IHTerpaibHbIe ypaBHEHUS
Y BapUaLIMOHHOE UCUHCIICHUE.
Ha3nauenue ¢poHIa OLIEHOYHBIX CPEICTB

®onn oneHounbix cpenactB (POC) cocraBisieTcsi B COOTBETCTBUU C TpeOOBAHUSIMH
OI'OC BO nmns mpoBeieHHsS MPOMEKYTOUYHOH arTecTaluy OO0Yy4arolMXcs MO JUCIHILINHE
«/laTerpanbHble YpaBHEHHUS W BapHAIlMOHHOE HWCYHCIICHHE)» HAa COOTBETCTBHE HX Yy4YeOHBIX
JOCTHIKEHHUI TOATAHBIM TPeOOBAaHUSAM COOTBETCTBYIOIICH OCHOBHOM MpodecCHoHaIbHON
obpazoBarenbHoir mporpammbl  (OIIOIT). ®OC sBusercs CcOCTaBHOM YacThio paboueit
MPOrPaMMBbl TUCITUTUINHBL.

@DOH/J| OLIEHOYHBIX CPEICTB JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTallll 00y4aroIUXCs
no nucuuiuinHe «VHTerpanbHble YpaBHEHHsI U BapUallMOHHOE MCYHMCICHUE)» BKIIIOYAET B ceOs:
nepeyeHb KOMIIETEHIIUI ¢ yKa3aHUEM 3TanoB ux ¢opmupoBanus B npouecce ocsoenus OIIOIT;
OMKCAaHUE TOKa3zaTejael M KPUTEPUEB OICHUBAHHS KOMIIETEHLIMHA Ha Pa3jM4YHBbIX STamax HX
(GbopMHUpOBaHHUS, ONKUCAHUE IIKAJ OLEHUBAHUS; THUIIOBBIE KOHTPOJbHBIE 3aJaHUSl WM HHbIE
MaTepuainbl, HEOOXOMWMBbIE [JIsi OIEHKH 3HAaHWW, yMEHWW, HaBBHIKOB U (WJIM) OMbITa
JESTEIIbHOCTH, XapaKTepU3YIOIUX 3Tanbl (POPMUPOBAHUSI KOMIETEHIIMHA B MPOLECCE OCBOEHUS
OIIOII; meToguueckne MaTepUabl, ONPEAEIAIONINE TPOLELYPhl OLICHUBAHUS 3HAHUN, YMEHUM,
HaBbIKOB M (MJIM) OIbITa JEATENbHOCTH, XapaKTepU3YIOUIUX dTanbl  (OpMHUpPOBaHUS
KOMIIETEHIIUH.

@oHJ OIEHOYHBIX CpPEACTB C(HOpPMHUpPOBAH HA OCHOBE KIIIOYEBBIX MPUHLMUIIOB
OLICHUBAHMSL:

- BAJIUAHOCTHU: OOBEKTHI OLIEHKH JI0JIKHBI COOTBETCTBOBATH MIOCTABICHHBIM LIEJISIM O0yUEHUS;

- HAJEKHOCTH: MCIIOJIb30BaHUE €AMHOOOPA3HBIX CTAaHAAPTOB U KPUTEPHUEB Ul OLICHWBAHUS
JOCTIKCHHIA,

- 00BEKTUBHOCTH: Pa3HbIE CTYIEHTHI JIOJKHBI UMETh paBHbIE BO3MOXKHOCTHU JIOOUTHCS ycIexa.

OcHoBHBIMU nTapameTpamu U cBoricTBamu POC aBistOTCA:

- TNpeaMeTHas HaIlpaBlIE€HHOCTh (COOTBETCTBHE IMpPEIMETY H3Y4YEHHUS KOHKPETHOW YydeOHOMH
JUCITUATIITUHBI ),

- coJiepkaHue (COCTaB M B3aUMOCBS3b CTPYKTYPHBIX €IUHMIl, OOpa3yoLMX COAepKaHue
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOMINX Y4eOHOM TUCIUIUINHEI);

- 00beM (KOJTMYEeCTBEHHBII COCTaB OLIEHOYHBIX CpelCcTB, BXxoaamux B POC);

- Ka4ecTBO oreHouHbIX cpencTB U @OC B 11e510M, obecrieunBaroiee moxydeHne 0ObeKTUBHBIX 1
JIOCTOBEPHBIX PE3YJIBTATOB MPU MPOBEACHUH KOHTPOJISI C PA3IMUHBIMU LIEISIMH.
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HNEPEYEHb KOMIIETEHIIVIA, ®OPMUPYEMBIX JUCIUILINHON

Kon HanmeHnoBanue WNupukarop nocTwxeHus, B pesynaprate  ocBOEHHs
KOMIIETEHI] | KOMIETEHLIUU KOMITETCHIIMH JTUCHUITUHBI 00 y4aroIIUics
1701 (3axpenieHHblll 3a OUCYUNTUHOU) | TOJIKEH:
YK-1. Cnocoben VYK-1.1. Ananusupyer 3angauy, 3HaATh TEOPETUUYECKUE
OCYIIECTBIISATh BbIIETIAS ee 0a30Bbl€, OCHOBBI, OCHOBHbIC TTOHSTHS,
MOUCK, KPUTUYECKHUH| COCTABIIAIOIINE; 3aKOHBI U MOJIENTU OCHOBHBIX|
aHaim3 u  cuHred| YK-1.2. Omnpenensier,| pa3znenoB GUNKHU;
uH(popMaluuy, UHTEPIPETUPYET U PAHKUPYET| YMeThb MOHUMAaTh, W3Jararhb
MIPUMEHSTH uHpopmanuo, Tpedyemyro s U KPUTHYECKH|
CUCTEMHBIN MOJXO0J | pEIICHUs MOCTABICHHOM 3a/1auM; | aHATU3UPOBATh (PUIUYECKYIO
TUTSt pemenus; YK-1.3. OcyimecTBiseT TOUCK HHPOPMAIIHIO.
MOCTaBIIEHHBIX 3a7au | uHpopmaru st pemienus [lonb3oBaThes
[IOCTaBJIEHHOU 3a/1a4u 10| TEOPETUYECKHUMH OCHOBaMH,
pa3IMYHBIM THUIIAM 3aIIPOCOB; 3aKOHAMH U MOJIEJSIMY|
YK-1.4. [Ipn 00paboTke (HU3NKH;
uH(popmanuu otandaeT ¢paktel o1 Baagers ¢usznyeckumu U
MHEHUH, WHTEPNPETALUN, MaTEMAaTUYECKUMH
OIICHOK, dbopmupyeT| MerogamMu  00pabOTKH U
CcOOCTBEHHbBIE MHEHHUS ¥ aHanu3a MHQOpMAIMM B
CYXKICHHS, apryMEHTUPYET CBOH| 00JacTU OCHOBHBIX pa3JiesioB
BBIBOJIbI U TOUKY 3PEHHS; bu3uKy.
VYK-1.5. PaccmarpuBaer 5|
npejaraeT BO3MOJKHBIE,
BapHaHTHI pelIeHus]
IMOCTaBJICHHOM 3aJa4u, OICHUBAs]
MX JIOCTOMHCTBA U HEJAOCTATKH.
OIlIK-1 Cnoco0Oen npumensats| OIIK-1.1. OO6namaer 6a3oBbiMM| 3HaeT (GU3NUYECKHE OCHOBBI

0a3oBble 3HAHHS B
obnactu ¢bu3nKo-
MaTeMaTHYECKUX ||
C€CTCCTBCHHBIX HAYK B
chepe CBOEH
npodecCHOHATbHON
NESITETTbHOCTH.

3HaHUAMU B 00JacTu (PU3HKO-
MaTeMaTUYECKUX HayK,
HEOOXOMUMBIMU JJI1  PELICHHUS]
npodeccuoHaNbHBIX 3aj1au.

OIIK-1.2.  ApryMeHTHPOBaHHO|
pUMEHsICT (PU3MYeCKHe 3aKOHB]
U MaTeMaTUYeCKHUe METOJbI JIs]
pelIeHus 3a1ad TEOPETHUECKOTO
Y TIPUKJIAJTHOTO XapaKTepa.

OIIK-1.3. OOmagaer HaBBIKAMH

TEOPETUIECKOTO u
AKCIIEPUMEHTAIBLHOTO
WCCJICTIOBAHHUS O00BEKTOB]
poQeCCHOHATBHON
JESTEIILHOCTH, pelieHus
MpoeCCHOHAIBHBIX ~ 3a7a4 B
obnmactT (QU3UKH U CMEXKHBIX (|
Hel €CTECTBEHHOHAYYHBIX|
JUCITUTLUINH.

MCXAaHHUKH, MOJ'ICKy.]'IHpHOﬁ

(bu3ukuy, IIPUPOIY
KoJIeOaHMI U BOJIH, OCHOBBI
TEPMOJIMHAMHUKH,

3JIEKTpUYECTBA "
MarHeTu3ma, OIITHKH,
OCHOBBI aTOMHOM u
91 (S0)3 (0)1 busukw,
ITOHUMAaET IUPOTY n
OTPAaHUYEHHOCTh

NpUMEHEHUS buzukn

HCCITIEOBAHUIO TTPOIIECCOB
U SIBJIECHUN B NOpPUPOAE U
o01ecTBe.

Ymeet HCITOIL30BaTh
TEOPETHUECKUE 3HAHUS TIPH
OOBSICHEHUH  PE3yJIbTaTOB
AKCTICPUMEHTOB,
MPUMECHSITh 3HaHUSA B
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obmactn  GUHKHK
OCBOCHUS

HUCCIEN0OBaHUN B

o0Jy1acT 3HaHUA.

JUIA

obmenpogecCHOHATBHBIX

JUCIUIUIMH W PEIIeHUs
npoQeCCHOHATBHBIX 33134,
OLIGHUBAET JJOCTOBEPHOCTH

HIOJTYYEHHOTO peLIeHHUsI
3a1auu.

Bnaneer HaBBIKAMU
(UBHYECKUX UCCIICIOBAHUM,
croco0eH nepe1aBarh
pe3yabTar MIPOBEICHHBIX|

BHUJIE

KOHKPETHBIX PEKOMEHIAIUH
B TEpPMHUHAxX MpPEIMETHOH

OneHo4HbIe cpeacrea AJsdd TEKYIIEro KOHTPOJHA YCIIEBAEMOCTH M l'lpOMe)KyTO‘{HOi/i

aTTecTaluu
KpuTtepuu oieHKH NPOMeKYTOUYHOM aTTecTalluu B hopMe 3ayeTa
Onenka | XapakTepUCTHKa TpeOOBaHUH K pe3yabTaTaM aTTecTaluu B popMe 3ayera
«3auTeHo» TeopeTnueckoe cofepxkaHue Kypca OCBOEHO OJHOCThIO 0€3 po0esoB Uil B

1IEJIOM, HJIA OOJIbIIIeH YacTh0, HEOOXOIUMBIC TPAKTUUYECKHE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepHajIoM C(HOPMHUPOBAHBI WK B OCHOBHOM C()OPMUPOBAHBI,
BCE WU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyeil MporpaMMoii yu4eOHbIX
3aJIaHUH BBIITOJTHECHBI, OT/ICIHHBIC U3 BBITIOJTHEHHBIX 3a/IaHUI COIepIKaT
OIIHOKH.

«He 3auteHo»

Teopernueckoe conepxaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIEC HABBIKH
paboThl He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IENIbHBIE U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo# mporpaMmoii 3ajaHuil He
BBINOJIHEHO JIM00 BBIMOJIHEHO C TPyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS! OLIEHEHO YMCJIOM 0ajlyioB, OJM3KUM K MUHUMYMY.

Kpurepun onieHKH NPpOMeKYTOYHOM aTTecTalliy B opMe IK3aMeHa

Orenka

XapakTepucTuka TpeOOBaHUH K pe3ynbTaTtaM aTTecTaluu B hopme
9K3aMeHa

«OTInYHO»

Teoperndeckoe copepkaHWe Kypca OCBOCHO IIOJHOCTBIO — 0e3
npoOesoB, CHUCTEMHO U TJIyOOKO, HEOOXOJMMbIE MPAKTHUYECKHE HAaBBIKH
paboTHI ¢ OCBOGHHBIM MaTepraioM c(hOpMHUPOBAHBI, BCE MPEITyCMOTPEHHBIE
paboueil yueOHOI nporpaMmMoii yueOHbIe 3aJaHHs BBITOJHEHBI O€3yIPEYHO,
KayecTBO WX BBHINOJIHEHHUS OIEHEHO YHWCIOM OaiyioB, ONM3KHUM K
MaKCUMYMY.

«Xopo1o»

Teopetnueckoe coiepkaHue Kypca OCBOEHO B IieJIoM 0e3 MpoOenos,
He0OXO0IMMBbIE MPAKTUYECKHE HABBIKU PabOThI C OCBOEHHBIM MaTEpHaJiOM B
OCHOBHOM  C(OPMHMPOBAHBI,  IpPEIyCMOTpPEHHble  pabouelt  y4yeOHOM
MporpaMMoil yueOHbIe 3a/laHuUsl BBIIIOJIHEHBI C OTAEIbHBIMU HETOYHOCTSIMH,
Ka4yecTBO BBINIOJHEHUS OOJBIIMHCTBA 33JaHUI OLIEHEHO YMCIOM OaslioB,
OJIN3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT
€JILHO»

Teopernueckoe coaep)kaHHe Kypca OCBOEHO OOJIBIIEH YacThio, HO
npobensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HeOoOXOIMMbIe
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MPaKTUYECKHE HABBIKK PAa0OTHI C OCBOCHHBIM MAaTepUaioOM B OCHOBHOM
cOpMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
IpOrpaMMOil y4eOHBIX 3a/laHUH BBIOJIHEHBI, OTJCIBHBIC U3 BBIMOJHEHHBIX
3aJlaHui COJEPIKAT OIIHOKH.

«HeynosnerBop Teopernueckoe  conepkaHue  Kypca  OCBOGHO  YacTHUYHO,
UTEIBHO» HEOO0XO/AMMBIE HABBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OTJENIbHbIE U3 HUX, OOJIBIIMHCTBO NPEAyCMOTPEHHBIX paboueill ydeOHOM
nporpaMMoil y4eOHBIX 3a/JaHUil HE BBIMOJHEHO JHOO BBIIOJIHEHO C
rpyObIMU OIIMOKaMM, Kau€CTBO UX BBIIOJHEHUS OLEHEHO YMCIOM OaJuIoB,
OMM3KUM K MUHUMYMY.

MeToauyeckue yKa3aHHUs M0 OPraHU3aIHU CAMOCTOSTE/IbHOI PadoThI CTYIEHTOB
CamocTtosTenbHas paboTa OJHUM M3 BHAOB Y4YEOHOH [eATEIBHOCTH OO0y4arouuxcs,
CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OpPraHU30BAHHOCTH,
TBOPYECKOTO MOJX0a K PEHICHUIO MpobeM yueOHOro 1 npodeccnoHalbHOTO YPOBHS.
AynuTopHas caMOCTOSITeNIbHAs paboTa MO y4eOHOW IMCIMILIMHE OCYIIECTBISICTCS Ha
yueOHBIX 3aHATHUSAX [0/ HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOIABATEINSI U MO €T0 3a/1aHUIO.
Bueaynuropnas camoctosTenbHasi paboTa BBIOIHSIETCS 110 33JJaHUIO MperoaaBaTes 6e3
€ro HEMOCPEICTBEHHOI0 YYacTHsl.
Bunet 3amanuii u1si BHEAYTUTOPHON CaMOCTOSITEIBHON PabOThI, X XapaKTep, yIUTHIBATh
cnenuduKy u3yyaeMoi yueOHOH JUCIUILTMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00y4YaroIIerocs.
KoHTpob caMOCTOSITEIBHONH pa0OThl M OIEHKA €€ Pe3y/IbTaTOB OPTraHHU3YeTCs Kak
€NHCTBO ABYX (opM:
1.caMOKOHTpPOJIb ¥ CAMOOIIEHKA 00y4aroIIerocs;
2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPETOaBaTEs.

Oprannsanus 1 pyKOBOACTBO Ay IUTOPHOI CaMOCTOSITEIbHON PadoThI

AyauTopHas caMmoCTOsITeNbHAs paldoTa MO AWCIUIUIMHE BBITIOJHAECTCS Ha Y4eOHBIX
3aHSTHSIX TIOJ] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAAaBaTeNs U 110 €ro 3aJaHHIo.

OCHOBHBIMU BUJAMH ayIUTOPHOIN pabOThl CaMOCTOSATENbHON PaOOTHI SABIISIFOTCS:

- BBIIIOJIHEHHE J1a00PaTOPHBIX U MPAKTUYECKUX PA0OT OCYILECTBIISAETCS Ha JIAOOPATOPHBIX U
MPAKTUYECKHUX 3aHATHSX B COOTBETCTBUM C rpaduxom ydeOHOro mporecca. s obecrnieueHus
CaMOCTOSITENIbHOW PabOTHl MpernojaBaTeNsiMU pa3padaThIBAIOTCSI METOJMUYECKUE YKa3aHUS I10
BBITIOJTHEHUIO JIA0OPATOPHON /TIpaKTUUYECKON PadOTHI.

PabGora ¢ guTeparypoil, ApYyrMMHM HMCTOYHUKAMH UHPOpMalMH, B TOM YHUCIE
AIIEKTPOHHBIMHU, MOXKET PEaIN30BbIBATHCSA HA CEMUHAPCKHUX U MPAKTUUECKUX 3aHATUAX. [laHHbBIE
UCTOYHUKHA MH(OpPMAIMM MOTYT OBITh MpEICTaBlIeHbl Ha OYMaXHOM W/WIM 3JIEKTPOHHOM
HOCUTEJISIX, B TOM 4HCIie, B ceTu VHTepHET.

[IpenonaBarens QGopMmynupyeT Leiab paboThl C JAHHBIM M HCTOYHMKOM HH(OpMaLUH,
ornpezenseT BpeMs Ha mpopaboTKy TOKyMeHTa U (OpMYy OTYETHOCTH.

CaM0 ¥ B3aMMONpPOBEpKAa BBHIMOJIHEHHBIX 3aJaHUil dYallle BCEro HCIHOJb3YETCs Ha
CEMHUHApPCKOM, MPAKTUYECKOM M IpYrux Buaax 3aHaTuil. [IpoOnemHas /cuTyannoHHas 3agada
JIOJDKHA UMETh YEeTKYIO (DOPMYITUPOBKY, K HEH JJOJKHBI ObITh MOCTABIEHBI BOIPOCHI, OTBETHI HA
KOTOpble HEOOXOAUMO HalTh U o0ocHOBaTh. KpuTepuum OLEHKM NpPaBUJIBHOCTU pPELICHUS
IpoOJIeMHOI/CUTYallMOHHOM 3a/1au TOJKHBI ObITh U3BECTHBI BCEM 00YYaIOLIHMCS.

Oprannsanus 1 pyKoOBOJCTBO BHeayIMTOPHOI padoThl

BHeayauTopHas caMocTosiTeIbHas pad0Ta BBIIOJHSIETCS M0 3aJIaHUIO MIPENoAaBaTelis, HO
0e3 ero HermocpeACTBEHHOI0 y4acTusl.
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[TIpu mpenbsBICHUH BUAOB 3aJaHUl HAa BHEAYAHTOPHYIO CAMOCTOSTEIBHYIO pPaboTy
PEKOMEHIyeTCsl UCHOIb30BaTh MU depeHIMpOBaHHBIA MOAX0A K YPOBHIO MOJATOTOBIEHHOCTU
oOyuaromerocsi.  Ilepen  BBIOJIHEHWEM  BHEAYJUTOPHOM  CaMOCTOSITEIBHOH  pabOTHI
[penojaBaTesib MPOBOJUT KOHCYJIBTAIUMIO C ONpeesieHuEM LeIH 3aJlaHusl, ero CoJepKaHus,
CPOKOB  BBINIOJIHEHUS, OPUEHTUPOBOYHOTO 0OBEMa pPabOThl, OCHOBHBIX TpPEOOBaHHHA K
pe3ynbTaTaM paboThl, KPUTEPUEB OLIEHKH, (OPM KOHTPOJIS U MepeuHs JuTepaTypsl. B mpouecce
KOHCYJIbTAIIMM  TMpEenojaBaTelb MPEIyNpPeKTaeT O BO3MOXHBIX THUIHUYHBIX  OIIMOKaXx,
BCTPEUAIOLIUXCS TP BBIOJIHEHUU 3aJaHMUS.

Jns  meromudeckoro oOecrmeueHHss M PYKOBOJCTBA CAMOCTOSITENBHOW paboToOl B
00pa3oBaTeIbHOM  YUYPEXKICHHHM pa3padarbiBaloTCd  y4yeOHblE 1MOCOOWSA, METOIUYECKUE
PEKOMEHJIAlMA TI0 CaMOCTOSITEJIbHOW MOJATOTOBKE K PAa3JIMYHBIM BHUAAM 3aHSATHH C y4EeTOM
CHEIHUAIbHOCTH Yy4eOHOM TUCIUIUIMHBI, OCOOCHHOCTEH KOHTHHIEHTa CTYACHTOB, O0beMa U
COJIepKAHUS CAMOCTOSITENIbHOU PabOThI, (POPM KOHTPOIIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYHIECTBIATHCS WHIAUBUAYAIbHO WIH TpyHIaMu
CTYJEHTOB B 3aBUCUMOCTH OT LI€JIH, 00bEMa, KOHKPETHON TEMaTUKU CaMOCTOSITEIbHOM padoTHhl,
YPOBHSI CIIO)KHOCTH, YPOBHS MTOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3ananuii 1 BHEAYAUTOPHON CaMOCTOSITEIIbHON paOOThI MOTYT OBITh:

- JUIsl OBNIQJICHUS 3HAHMSIMHM: UTEHHUS TEKCTa; COCTABJICHMS IJIaHA TEKCTa; rpaduueckoe
U300paKeHUE CTPYKTYpPbl TEKCTA; KOHCIIEKTUPOBAHME TEKCTA; BBIMMCKU U3 TEKCTa; pabdoTra co
CIIOBapsIMH U CIIpaBOYHUKaM; Yy4eOHO-HMccIeloBaTenbckas paboTa; UCHOIb30BaHUE ayIuo U
BHJICO3AIIUCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET peECypCOB U JIp.;

- ISl 3aKpeIUIeHUs U CUCTeMaTHU3alliy 3HAHUil: paboTa ¢ KOHCIEKTOM JIEKIIUU; TOBTOPHAsS
pabota HaJ yueOHBIM MaTepUaiOM; COCTABIICHHUE ILJIaHA, TE3UCOB OTBETA; COCTABIICHUE TAOJIMHII,
peOycoB, KpPOCCBOPJAOB, Tjoccapusi Uisl CHUCTEMaTH3aluu Y4eOHOro MarepHuaia; H3ydeHue
CJIOBapel, CIpaBOYHMKOB, OTBEThI HAa KOHTPOJBHBIC BOIPOCHI, aHATUTHYECKas 0O0paboTKa
TEKCTa; MOJATOTOBKA COOOIIEHUH K BHICTYIUICHUIO Ha CEMUHape, KOH(PEPEHIIUN; TOATOTOBKA

pedepaToB, NOKIIA0B; COCTaBICHUE Onorpaduii, 3aJaHUi B TECTOBOM opMe U Jp.

- s GOpMUPOBAaHUS YMEHMIA: pelIeHHe 3aJad M YHOpaXHEeHHil mo oOpasily; pelieHue
BAPUMATUBHBIX 3a7a4 W YIOPAKHEHHWH; COCTAaBICHUE CXEM; pEIICHHE CHUTYallMOHHBIX
MPOU3BOJCTBEHHBIX 3a/1a; MOJArOTOBKAa K JEJIOBBIM M POJIEBBIM HUIpaM; MNPOEKTHUPOBAHUE U
MOJIEJTMPOBAaHUE PA3HBIX BUAOB U KOMIIOHEHTOB MPO(ECCHOHATBHON IeATEIbHOCTH, MOATOTOBKA
Mpe3eHTAINi, TBOPUYECKUX MPOEKTOB; MOATOTOBKA KYPCOBBIX M BBIMYCKHBIX pPa0OT; OMBITHO-
AKCIIEpUMEHTaJIbHas paboTa; IPOEKTUPOBAHNE U MOJCIUPOBAHHUE Pa3HBIX BUIOB U KOMIIOHEHTOB
npoecCHOHANBHOM NeTENLHOCTH U JP.

s  oOecriedeHus BHEAYAMTOPHOM CaMOCTOSTENbHOM pabOThl MO JUCHUILIAHE
npenojaBareneM pazpadaTbiBaeTcs IepeueHb 3aJaHUl IS CAaMOCTOATEIbHONU paboThI, KOTOPBIN
HeoOxomuMm s A((EKTUBHOTO YHpPABJICHHUS JaHHBIM BHJIOM y4e€OHOW JIESITeIIbHOCTH
o0yJaromuxcs.

[IpenomaBaTenb OCYIIECTBIISET YIPABJICHUE CAaMOCTOATEILHON pabOTOM, PETyIUpYeET ee
00BeM Ha OJIHO yueOHOE 3aHSTHE U OCYIIECTBIISIET KOHTPOIb BBHITOJIHEHUS BCEMU CTYACHTAMHU
rpynnsl. i yno6cTBa npernoaaBaTeab MOKET BECTH BEJOMOCTh yyeTa BBIMOJIHEHUS] MUHUMYMa
3a/1laHuii, HEOOXOAUMBI JIJIs IOMyCKa K UTOTOBOM aTTeCTalluy 10 AUCIUTIIHHE.

B  mpomecce  camocrosTensHON — palOTBI  CTYIEHT  NPHOOpPETAaeT  HABBIKU
caMOOpraHu3allNH, CaMOKOHTpOJISI,  CaMOYIpAaBIEHUS W  CTAHOBUTCA  AKTHUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM y4eOHOM AESITETbHOCTH.

CTyZIeHT caMOCTOSITENILHO OMpEENsieT PeKUM CBOCH BHEAyIUTOPHOU paboOThl U Mepy
TpyJa, 3aTpayuBaeMOro Ha OBJIAJICHHME 3HAHUSMU M YMEHHUSMHU M0 KaXKIOW JTUCIUILUIMHE,
BBHITIOJTHSAET BHEAYJUTOPHYIO paboTy MO WHAWBHIYaTbHOMY IIJIaHy, B 3aBUCUMOCTH OT
CcOOCTBEHHOM MOATOTOBKH, OI0/)KETa BPEMEHHU U APYTUX YCIOBUH.

ExXeHEeBHO CTYAECHT OJKEH YACNATH BBHINOJTHEHUIO BHEAYAUTOPHON CaMOCTOSATEIbHOMN
paboThI B CpeTHEM HE MEHEE 3 4acoB.
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[Ipu BBIMOTHEHWH BHEAYJUTOPHOM CaMOCTOSTENBbHOW pabOTHI CTYACHT MMEET IpPaBo
oOpamarbess K IPernojaBaTeNll0 3a KOHCY/IbTAllMeH ¢ LeNbl0 YTOYHEHUS 3aJaHusi, (OpMbl
KOHTPOJIS BBIITOJIHEHHOTO 3aJaHUs.

6.2. MeToanuyecKkue YKa3aHUus 110 OPpraum3anuu CaMOCTOSITEILHOM paﬁoTbI CTYAEHTOB

Bun pabor

Meroandeckue p eKOMEHIAINI

JIEKIIUHA

Bectn xoHcrmekT seknuid. Jleknuu BemyTcs B OTIEIBHOM 0OIIel TeTpajw,
PEKOMEH/IyeTCsl OCTaBIISATh MECTO JIJIsl 3aMETOK, HapUMep, B BUE MOJiei. 3HaHUE
OCHOBHOTO MaTepuaja NPEAbIAYIIUX JICKIUSA, BKIOYAas 3HAHHE OCHOBHBIX
OIIpEJICNICHUN U KIIIOYEBBIX TeOpeM. PeKoMeHIyeTcs BBIICNSATh B TEKCTE KIIFOUEBBIC
CJIOBa, ONIPEICIICHNUS, IEMMbI K TEOPEMBI.

DAKTHYCCKHC
3aHATUA

B xoJe NoAroTOBKY K NPAKTUYECKUM 3aHATUSAM U3YYUTh OCHOBHYIO JINTEPATYPY,
JeKIMH. BHUMATENBHO CITyIaTh 1 KOHCIIEKTHPOBATH 0A30BbIE IPHUMEPHI,
pazOupaemble npenoaaBareaeM. 3aJaBaTh yTOUHSIOLIME BOIPOCHI B X0/1€ PELICHUs
0a30BbIX 3a/1a4 npernoaasarenem. [lpu permiennnaoMaiHux 3ajaHui
HEPUOJIMYECKH BO3BPALIATHCS K Pa300paHHBIM Ha MPAKTUYECKUX 3aHATUAX
3agadax. CBOEBPEMEHHO U IOJHOCTBIO PEIATh 331a41 Ha CAMOCTOSTEIIbHYIO
paborty.

CBOEBpEeMEHHOE U KaUECTBEHHOE BBIIIOJIHEHNE CAMOCTOSITENIbHOM paboThI
6a3upyercst Ha COOIOIEHUH HACTOSIINX PEKOMEHAALNN U U3Y4YEeHUH
PEKOMEHI0BaHHOM TUTEpaTyphl. 3a/1aBaTh BOIPOCH B TEX MECTaX PEIICHUs
3ajiay, BbI3BABLIMX 3aTPyIHEHHE IIPU CaMOCTOATENIbHOM padoTre. CTyaeHT

MOXET JIONOJHUTh CIUCOK HMCIOJIb30BAaHHOM JIMTEPATyphl COBPEMEHHBIMU
UCTOYHHMKAMU, HEIIPEICTABICHHBIMU B CIIUCKE PEKOMEHIOBAHHOM JIUTEPATYPBL.

CaMoCTOsITe-
JbHast paboTta

CamocTosTenbHas paboTa BEeAETCS B TOM K€ TETPaIH, YTO U IPAKTHUECKUE
3aHATus. CaMocTosTeNbHas paboTa - 3TO OTJENbHBINA OJIOK KOTOPBIN BBIJENAETCS
3aroJIoBKOM, Hanpumep, "Jlomaminue 3aganue". Pekomennyercst npopadbaTbiBaTh
MaTepHall HeIOCPEICTBEHHO MOCiIe MPaKTUYeCcKuY 3aHATUi. [Ipu pemenun 3agad u
IPUMEPOB PEKOMEH/YETCs UX BBITIOJIHEHHUE 110 00pasIly U3 MPaKTUIECKOTO
3aHATUS. CBOEBPEMEHHO U MOJIHOCTBIO PEIaTh 3aJauyil Ha CaMOCTOSATEIbHYO
padory. CBOEBpeMEHHOE M Ka4eCTBEHHOE BBHIIIOJIHEHHE CAMOCTOSTENBHOH paboThI
OasupyeTcs Ha COOII0JCHNH HACTOSALINX PEKOMEHAANN U U3y4YEeHU U
PEKOMEHI0BaHHOM JIMTEpaTyphl. 3a/1aBaTh BOIIPOCH! B TEX MECTaX PELICHUs 3a1ad,
BBI3BABIINX 3aTPYAHEHHUE MPH CAMOCTOSTENbHON padoTe. CTyIeHT MOKET
JIOTIOJTHUTD CIIMCOK UCIIOJIb30BaHHOH JINTEPATypbl COBPEMEHHBIMU HCTOUHUKAMH,
HE MPEJICTaBICHHBIMH B CITUCKE PEKOMEHIOBAHHOM JINTEPATYPHI

OK3aMCH

IToaroroBka K 3K3aMeHY WJIU 3a4E€Ty BEIETCA Ha OCHOBE Kypca JIEKIIUN WIH
PEKOMEHIOBaHHOM uTepaTypbl. Heo0X01uMo 3HaHNE ¥ TOHUMAaHKE BCEX MOHSATHH,
oTpeNieNIeHnH, yTBepKAeHuH, 1eMM nteopeM. Heobxoanmo ymenue popmynInpoBath
TEOpeMbl B JOpMe HETTPOTUBOPEUMBBIX JIOTHUECKUX KOHCTpYKIUH. JKenaTenbHoi
YMETBb CTPOUTH U IIPUBOAUTH IIPUMEPHI K COOTBETCTBYIOLIUM OIPEACICHUAM U
yTrBepxkAeHUsIM. HeoOxonMo 3HaHNe T0Ka3aTelbCTBa TEOPEM U OCTAIbHBIX
YTBEPKICHUM.
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Marepuanbl AJsi NPOBeJeHHs] TEKYIIero M MPOMEKYTOYHOI0 KOHTPOJISI 3HAHUH

CTY/IEeHTOB
HHmeZpaJleble YPA6HEHUA U 6apUAUUOHHOE UCHUC/ICHUE.
I BapuanT
1. Pemutsb 3a1auy BapualiiOHHOTO UCUUCIICHHUS:
J(y):Jl'eX(y2 +%y’2jdx—>extr; y(0) =1; y(1) =e.
0

2. HaliTu onycTuMble SKCTpEMau U30NIEPUMETPUUYECKON 3a/1auu:

—,— —,—

3. Haiitu onmycTUMBbIE S3KCTPEMAIN U30IIEpUMETPUYECKON 3a1auu:

4. PGH_II/ITB I/IHTeraHBHOC ypaBHeHHe METOAOM ITOCIICA0OBATCIBbHBIX HpI/I6J'II/I)KeHI/II712
@Z_Zﬁ?z)(@jé
v
5. UccaenoBath Ha 3KCTpeMyM (DyHKIIMOHAI

Ay =[G+ y? =2y7)dx, y(0)=1, y1)=2.

II Bapuanr
1. Pemnts 3a1a4y BapualimOHHOTO UCUYHUCIICHUS:

2. PemuTh 3a/1a4y BapuaiMOHHOTO HCUUCIICHHS:

«< >

3. Pemuth 3a1a4y Ha YCIOBHBIN SKCTPEMYM:

u I
DG F ) ~DIREIEA D= | —2-0.
O )
4. HaiiT nTEpUpOBaHHBIE Apa YKAa3aHHOT'O SApa:
G —-atn =m0

1
5. HaiiTu skcTpeMany nu3onepuMeTrpuueckon 3agauu v y(x)] = I(( ") +x%)dx TIpH yCIoBUH
0
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jyzdx:Z, y(0)=0, y(1)=0.

III BapuanT

. [Tokazatp, 4o QPyHKIHS @ ABIAETCS PEIICHHEM HHTETPAIbHOTO ypaBHeHHs Bonbreppa:

-1 ;—gz- <=1, -

. Haiit pe30npBeHTY MHTErpaabHOTO ypaBHEHUS BonbTeppa ¢ ssapom KX t=1
. Haiitu pe3onbBeHTY siapa.

K(x,t)=xe";a=-1, b=1.
. Haittu Hopmy smementa Y(X) B mpoctpanctee C[a,b] u C'[a,b] coorsercrsenHo

_sin(n’x)
y(x) = 0

. Haiitu skcTpemaim hyHKIIMOHATIA

n=1,2,10,100, xe[0,x].

X

(1= [T +y7 =29 Jx

Xo

IV BapuanT

. [Tokazatp, 4To QyHKIHS @ ABISETCS PEIICHHEM HHTETPAIBHOTO ypaBHeHHs Bonbreppa:

>
A== m
[ - 4
. Haiftu pe3onbBeHTy HHTErpaibHOTO YpaBHEHUs BoibTeppa ¢ sapom K=<t

. Pemmuth HHTETrpaJIbHOC YPABHCHUC MCTOAOM IMOCJICAOBATCIIbHBIX HpI/I6J'II/I}I(eHI/II\/'IZ

VIy()l= [xy’y dx

. s dyHKImonana

nonoxuts Y(X) = X°, SY(X) = Xx—2 u cpaBuuts OV ¢ AV .
. Hanmucarts ypaBuenue Octporpaackoro st pyHKIMOHAA

u(x,,2)]= [ {(Z_Zj +%‘J +(g—:‘j +2uf (x, y,z)}dxdydz.

V BapuaHT
. UccnenoBath Ha 9KCTpeMyM (DyHKIIHOHAI

Ayl = [ (7 + 200 )dx,  Y)=y,,  y(x)=y.

. Haiitu PE30JILBCHTY UHTCIPAJIBHOI'O YPABHCHUA BonLTeppa C sAIpOM
4x-2 —

K(x,t)=—— L3

2x+1  2x+1

. PemmTh MHTErpagbHOE ypaBHEHUE

1
o(x) = A j Qxt® +55°)p(t)dt + Tt +3
-1

27



X
o < "2
4. HaiiTn sKkcTpeMay u30nepuMeTpruIeckon 3amaun v y(x)] = J( V') dx nipu ycroBuun
X
X2
I ydx = a, r7e & — IOCTOSIHHASI.
X

5. HaiitTi mpubnmkeHHOe pelieHre 3a/1a9i 0 MUHIMYMe () YHKITMOHATIA

Wy0]= [(() =¥ —2x)dx, y(0)=y(1)=0.

VI Bapuanrt
1. PemnTh 3a1a4y BapualiMOHHOIO HCUUCICHHUSL:

3
2. Cpeny KpUBBIX JTMHBI L=1@FCSEI’ coenuHsomux Touku A(-3,0) u B(3,0) u nexaniux

BBIIIIC OCH a0CIHCC, ONPEACIUTE Ty, KOTOpasi BMeCTe ¢ oTpe3koM AB orpannunBaer
HarOOJIBIIYIO IJIOMIATb.
3. Haiitn npulimkeHHOe pemeHue 3a1a4u 00 3KcTpeMyme (pyHKIIHOHAIA.

Wy(0)] = [ (") +100x” —20xp)dx,  y(1)=y'()=0.

4. Hamucatp ypaBHeHue OcTporpaackoro ais GyHKIHOHANA

Wz(x, )] = Lj!(%j —%ﬂdmy |

5. Haiitu skctpemanu GyHKIOHaNA

X

(1= (10" =2(/)" +* ~2ysin x]dx .

%o

VIl Bapuant
11. HaiiTu sxcTpeManu pyHKIIMOHANIA, COJAEPIKAIIETo CTaplline MPONU3BOIHbIE:

VY= [ y@=ym=0, yO=0, y@=1
12. PemuTh HHTETPAITLHOE y};)aBHeHI/Ie
u(x) = l]icosz(x— y)u(y)dy +1+cos4x.
13. HaiiTu sxcTpeManu q)yHKIII/IOHaIIa(j 3aBUCSIIETO OT HECKOJIBKUX (PYHKITUH
VIV (), ¥, (x)] = TJ1+ (V) +(;)?dx
0

0)=1, y,0=-2, y,3)=7 Vy,Q)=L

14. HaiiTu Bce XapakTepUCTUUYECKHE YUCIIAa U COOTBETCTBYIONINE COOCTBEHHBIE (DYHKIIMU
MHTETPAIIbHOTO ypaBHEHUS

u(x) = ﬂj[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin ylu(y)dy.
0

15. Haiitu skcTpemany pyHKIIMOHANA B 33/1a4€ C MOABMKHBIMU TPaHULIAMH

28



!
VIyool= [(y)'dx, y(0)=0, y(x)=-x-1

VIl Bapunant
1. Haiitu Gpyuxiuu Y,(X) u Y,(X), Ha KOTOPBIX MOKET JOCTHIATHCS SKCTPEMYM (DYHKIHOHAIIA
V[y(x)] B 3agaue Jlarpamxa

l2

VIV,00, ¥, (001= [ I¥f +¥2 = (%:)" = (¥)* +cos x]dx,

Y10 =Y,0)=y(7/2)=1, y,(z/2)=-1, y,—Y,—sinx=0.

2. C nomompio mpeoOpa3oBanus Jlammaca penmTs HHTErPabHOE YPAaBHEHHE
X
u(x) = cos x +ju(y)dy.
0

3. Pemmuts HUHTCIpaJIbHBIC YPABHCHHA METOJJOM KOHCUYHBIX CYMM, 1100 METOJ0M MOMEHTOB. B

— vk _
METO0/I€ MOMEHTOB UCIIOIb30BaTh (PYHKIIUU P (x)=x , k=0,12,..., n,

u(x) —4jsin2(xy2)u(y)dy =2X— 7.

4. Haiitu metogom Putiia HpI/I6J'II/I>KeOHHOG perenue 3a1a4u 06 dcTpeMyMe QYHKIMOHANA:
VIy()]= j[(y')z +y?+xyldx, y(0)=1, y(1)=0, n=2
5. TIpoBeputs BLIHOJ'IHeHI/IOC ycnoBus Jlexanpa Juist 9KeTpeMaid GYHKIMOHAA
VIyOo1 = [0y ) (v 1o
npoxojsmieit uepe3 Touku Y(0) =0, y(a; =b,a>0, b>0.
X| Bapuant
1. HccnenoBath Ha SKCTpeMyM (YHKIIMOHAT
VIy(x)1= j.ex[yz +%(y')z]dx, y@)=1, y@)=e
0

2. Haiitn ¢pyHKIIMY, Ha KOTOPBIX MOXKET IOCTHTATHCS SKCTPEeMyM (DYHKIIMOHAIA B
M30MIEPUMETPUUECKOM 3a1aue

VIyl=[(y)dx y(©)=0, y(1)=1 [xydx=o.

3. Haiitu ¢pynkuun Y,(X) u Y,(X), Ha KOTOPBIX MOXKET JOCTUIATHCA DKCTPEMYM (PyHKI[MOHATA

V[y(x)] B 3anaue Jlarpamxa
l2

VIV,00, Y, (001= [ L[] +¥2 = (3:)" = (¥)* +cos x]dx,

,0=y,0)=y,(z/12)=1, y,(x/2)=-1,

4. Haiitu s5xcTpeManu (GyHKIIMOHANA, 3aBUCAIIETO OT HECKOJIBKUX (DYHKINN
3
VIV (9, Y, 001 = [+ (v + (¥,) 7
0

0 =1 v,0=-2 yd)=7 V,(3)=1
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5. C nomompio mpeoOpa3oBanus Jlammaca penuTs ypaBHEHHE
P(x) = x + j sin(x —1)p(t)dt
0
X BapHaHT

1. Pemnts 3a1a4y BapHallMOHHOTO HCUUCIICHHUS:
1
J(y):je"(y2 +%y’2jdx—>extr; y(0) =1, y@ =e
0

2. Haiitu pyHKIIMH, HAa KOTOPBIX MOXKET IOCTUTAThCS KCTPEMYM (PyHKIMOHAIA B
U30IIEpUMETPUYECKOM 3a1a4e

VIyI=J(y)dx y(©)=0, y(1)=1, [xydx=0.

3. Pemnth uHTErpasibHBIE YPABHEHHS METOJIOM KOHEYHBIX CYyMM, JINOO METOJIOM MOMEHTOB. B

— vk _
METO]Ie¢ MOMEHTOB HCIOJIb30BaTh (PYHKIINH P (X) =X , k=012,..., n

U() - 4fsin(”)u(y)dy = 2x — 7.

4. Haiitu Bce XapaKTepUCTUYECKUE YUCIIa B COOTBETCTBYIOIINE COOCTBEHHBIC (PYHKIINU
UHTErPAJILHOIO YPaBHEHUS

u(x) = ij[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin yJu(y)dy.
3. HpOBe;DI/ITb BBINOJIHEHHE ycaoBus Jlexanapa ans skcTpeMaiu (pyHKIMOHaa
VIy()1= [16(y')* —(y)"1dx,
npoxojsmieit uepe3 Touku Y(0) =0, y(a; =b,a>0, b>0.

3aIlaHI/Iﬂ AJIsA I/IHI{I/IBI/I}]yaJIbHOﬁ paﬁDTbI B ayIuTOpUHU

HNuTerpanbHbie ypaBHeHUSs
2

1+ X
> u(y)dy.

1+y

X
7. HaiiTy pe3osbBEHTY M PEIINTH HHTErpanbHoe ypapHerne U(X) =1+ X +J‘
0

8. PemmTh MHTErpaNBLHOE ypaBHeHUe U(X) = A J. cos’(X—y)u(y)dy +1+cos4x.
0

9. Haiitu urepuposannoe sapo K, (X,Y) mist ypasuenus @penronsma ¢ K(X, y) =exp(| x|+Y)
na=-1,b=1.

10. HaiiTu Bce xapakTepHCTHUYECKME YHCIIa W COOTBETCTBYIOIIHE COOCTBEHHBIC (DYHKIIMU
UHTErPaIbLHOrO0 YpaBHEHUS

u(x) = lj[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin yJu(y)dy.
0
11. C momompto mpeodpazoBanus Jlammaca pemmTs HHTETpaIbHOE YpaBHEHUE
u(x) =cos x+J'u(y)dy.
0

12. PemnTh MHTETPAIbHBIC YPABHEHHUS METOAOM KOHEYHBIX CYMM, JTHOO METOJO0M MOMEHTOB. B
MEeTOZIe MOMEHTOB UCIIOJIb30BaTh GyHKIMH ¢, (X) = x*, k=0,1,2,...,n.
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u(x) - 4Isin2(xy2)u(y)dy =2X—1.

BapuanuoHHoe ucYnC/IeHHe
16. Haittir Hopmy snementa Y(X) B mpoctpancte C[a,b] u C'[a,b] coorercraenno

H 2
yoo =X 29 210,100, xeo, 7]
n

1
17. Ina ¢pyuxumonana V[y(X)] = J.xyz y dx momoxuts Y(X) =X, SYy(X) = X—2 u cpaBHuTH SV
0

c AV.
18. Haiitu sxcTpeManu pyHKIIMOHANIA, COEPIKAIICTO CTAPIINE TPONU3BOIHbIE:

1t . : :
VIy(l=2 [(y)'dx, y(©)=y(1)=0, y(©)=0, y(@)=1.
0
19. Haiitu 3xcTpeMany pyHKIIMOHAIA, 3aBUCAIIETO OT HECKOJIBKHUX ()yHKITHI
3
VIV00, ¥, (001 = [{1+ ()’ +(1,)°dx, v,(0) =1, y,0)=-2, %(3)=7, ¥,(3)=L
0

20. Haiitu sxcTpemanu ¢pyHKIMOHANA B 3a7a4e ¢ OJBMYKHBIMH T'PaHUIIAMHU

il
VIy(l= [(y)’dx, y(0)=0, y(x)=-x-1.

21. Haiitu Gpynxuun Y, (X) u Y,(X), Ha KOTOPBIX MOKET JOCTHIATHCSA IKCTPEMYM (DyHKIHOHAIA

V[y(x)] B 3amaue Jlarpamxa
72

VIV,00, Y, 001= [Iyf + 5 = ()" = (¥5)° +cos x]dx,

0 =vy,0)=vy,(z/2)=1, y,(x/2)=-1, y,—Yy,—sinx=0.
22. Haiitn (hyHKIIUH, Ha KOTOPBIX MOXKET IOCTHTATLCS SKCTPEeMyM (PYHKIIMOHAIA B
I/I30H€pI/IMeTpI/I‘IeCKOI>’I 3a1a4dec

VIyl=[(y)dx, y(0)=0, y(1)=1, [rydx=0.

23. IIpoBepuTh BBINIOTHEHKE YCI0BUS JIexxanapa it skcTpeManu GyHKIIMOHAIa

VIy(x)] = J-[6(y' )>—(y)*1dx,  mpoxomsmeii gepes Touxu y(0)=0, y(a)=b, a>0, b>0.
0

24. ViccnenoBath Ha KCTpeMyM (D YHKIIHOHAIT
1
vz Lo
VIYOl= [Ty’ +2(y)Tdx y@ =1, y@)=e
0
25. Haiitn meTooMm Putiia npubnrkeHHOe perreHue 3a1adn 00 sacTpeMyMme (QyHKIMOHAIA:

2. VIy()l= [y +y* +xldx, y(0)=1, y()=0, n=2

O0Opa3upl KOHTPOJAbHbIX 3a1aHUH
KonTpoubHas padora no reme «BapuaninoHHoe nc4ncIeHUE»

BAPHUAHT Ne 1
6. HccnenoBaTh Ha 3KCTpeMyM (PYHKIIMOHAT
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Wy(0]= [ +209dx,  ¥(x)=yy,  Yx)=y.
1. Haiitu sxctpemanu ¢pyHKInoHamza

Vy(x)]= j[(y”)z —2(y')* +y* —2ysinx]dx .

o

8. Hanucatb ypaBHeHne OcTporpaackoro i GyHKIIMOHATIA
2
oz\ (éz
V[z(x, y)]= — | =| — | |dxdy.
oo (2] ] o
1
9. Haiitu skcTpemanu n3onepuMeTpudeckon 3agaun v y(x)] = I(( ) +x%)dx npu
0
yCIOBHU

1
J-yzdx:2, y(0)=0, y(1)=0.
0
10.  Haiitu npubnikeHHOe pelieHue 3a1aun 00 IKCTpeMyMe (yHKIIMOHaA.

y(0)] = [ (") +100xp” —20x)dx,  ¥(1)=y'()=0.

BAPUAHT Ne 2
6. HccenoBath Ha SKCTpeMyM (YHKITUOHAT

1
Myl =[G +y? =2y°y)dx, y(0)=1, y(1)=2.
0
7. Haiitu sxcTpemanu GpyHKIMoHana

Ay)]= [ +y7 =25 Jdx .

X0

8. Hammcars ypaBuenue Octporpazckoro st GyHKIIMOHaIa
u(x, y,2)]= [ (8—”j2 oo 2 +(a—“j2 +2uf (x, v, 2) |dxdvdz
e | \ox oy oz a a
9. Haiitn skcTpeManu u3onepuMeTpudeckon 3agadn v y(x)] = '[( ¥")?dx Tipu ycnoBuu

Rl
k)
I ydx = a , TA€ a4 — IOCTOsSIHHAs.
X

10. Haiitu npubnmxenHoe penieHue 3agadyil 0 MUHUMyMe (yHKIIMOHATIA

y(0)]= (") =y* =2x0)dx,  y(0)=y(1)=0.

Bonpocsl k 3auery
1. aTeTpasibHbIe YPaBHEHHSI C BRIPOKICHHBIMHE SIJIPAMH B KJIACCE HETPEPHIBHBIX (DYHKITHH.
CBeneHue K CUCTEME aNreOpanyecKux ypaBHEHUIA.
2. CobcTBeHHBIC uncia u coOcTBeHHbIE hyHKIMH. Teopembl @penronbma. PezonbpBenTa.
3. [IpuHIHUI CKATBIX OTOOpakeHU. MeTo 1 OoCIeI0BATENbHBIX TPUOTNKCHHIA.
4. Tlonsitue oneparopa. [Ipumeps. Merpudeckoe mpoctpanctio C [a, b]. [IpoBepka akcrom
MeTpHuuecKoro rnpoctpancrsa. Cxogumocts B C [a, b].



5. Onpenenenue GpyHaaMeHTaIbHON TOCe0BaTeIbHOCTU. OMpeiesieHue MOJIHOTO
npoctpaHcTBa. [IpuMepsl MOIHBIX U HEMOJIHBIX IPOCTPAHCTB.

6. Teopema banaxa (mocTpoeHHUE MOCIEI0BATENLHBIX TPUOIMKEHUH, I0KA3aTeIhCTBO
(byHIaMEHTaIbHOCTH 3TOM MOCJIEI0BATEIbHOCTH, 1I0Ka3aTeILCTBO CYIIECTBOBAHUS U
€IMHCTBEHHOCTH PEILICHUS YpaBHEHUS AX=X.

7. IlpuMeHeHre MeTo/ia MOCIeI0BaTeIbHBIX TPUOIMKEHUIN: HHTETpaJIbHbIC YPABHEHUS C MAJIbIM
HEIPEPHIBHBIM SIJIPOM, UTEPUPOBAHHBIC 5A]Ipa, PE30JIbBEHTA.

8. HennHeliHble MHTErpaibHbIE YPABHEHUS C HENIPEPBIBHBIM SJPOM; HHTETPAJIbHBIE YPABHEHUS
BonsTeppa, ntepupoBaHHbI€ SApa, pe30JIbBEHTA ISl HETO.

9. NHTerpasibHble ypaBHEHUS C IIPOU3BOJIBHBIM HEMIPEPBIBHBIM JIpOM, TeopemMbl DPpearonbma.
10. MaTerpanbHble ypaBHEHHS C MPOU3BOJIBHBIM HEMPEPBIBHBIM siipoM. Teopembl @penrosibma.
11. MnTerpansubie ypaBHeHHs BonbTeppa n @pearoiabsma co ciiaboit 0co0eHHOCThI0. MeTom ux
pewenus. [Ipumepsr.

12. MaterpansHbie ypaBHeHus BonbpTeppa u @pearoiabpma nepBoro pojaa, o0000meHHoe
ypaBHeHue AGes.

13. TIpeobpazoBanue Dypoe, ero cpoiictsa. [Ipumepsr.

14. PenieHne MHTErpajibHOTO YPaBHEHMSI TUIIA CBEPTKHU.

15. Onpenenenue ¢pynkuuonana. [Ipumepsl. OcHOBHAs IeMMa BapUallMOHHOTO UCYUCICHUS ISt
(GYHKIMA OJTHOTO M MHOTUX TIEPEMEHHBIX.

16. Onpenenenue OTHOCUTENHHOTO SKCTpeMyMa (hyHKIIMOHANa. HeoOxoaumble yCIOBUS IS
CYILLECTBOBAHMS OTHOCUTEIBHOIO AKCTpEMyMa J1Jisl QYHKIMOHAJIOB

BUJIA: f: f(x,y,y)dx, f: F(x,y,y,y", ...,y™)dx, f: F(x,y,2y', 2)dx

17. YpaBuenus Ditnepa u OcTporpaackoro.

18. Kimaccuueckue 3a1aun BapuallMOHHOTO MCYUCIICHHUS: 3a/1a4a O OpaxruCTOXpOHE, 3a7a4a O
re0JIe3NYECKUX JTMHUIX, U30IIEPUMETPUUECKUE 3a/a4H.

19. JlocratouHble YCIOBUS SKCTpEMyMa.

20.Y1pouieHHOe JJOCTaTOYHOE YCIOBHUE CHIIBHOTO AKCTpEMyMa.

21.[locTaToyHBIEC YCIOBHS IKCTpEMyMa CJ1a00To IKCTpeMyMa (PyHKIIMOHAA, 3aBUCAIIETO OT
HECKOJIbKUX (QYHKITUH.
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15. I'enppang .M., ®omun C.B. Bapuaunonnoe ucurcinenue. — M.: ®uzmariut, 1961.

16. Kpacnos M.JI. UnTerpanbuble ypaBHeHMs. BBenenue B Teoputo. — M.: Hayka, 1975.

9. I.W. JInzopkun. Kypc nuddepeHnmanbHbIX 1 MHTErpaibHbIX ypaBHeHUH. . M.: TUDOMII,
1981

10. C.I'. MuxnuH. JIekuuu 1o JTMHEWHBIM UHTErpaIbHbIM ypaBHeHUAM. M.: ®usmarrus, 1989
11. I.T". IlerpoBckwuil. JIekuuu o Teopun MHTErpaibHbIX ypaBHeHu. M.: Hayka, 1985

12. B. . FOnoBuu. Jlekiuu 06 ypaBHEHUSX MaTeMaTHYeCKO# ¢u3uku (4acth BTopas) PocTos-
Ha-/lony. U3a-Bo PI'Y, 2006.

JlomoJiHuTeIbHAS JIMTEpaTypa
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Kpacnos M.JI., Makapenko I'.U., Kucenes A.M. Bapuanuonnoe ucuucienue. 3agaun U

ynpaxHenusi. — M: Hayka, 1973.

BacunbeBa A.b., Mensenes I'.H., TuxonoB H.A., Ypasrunpauna T.A. luddepennuanbabie
Y UHTETpajibHble ypaBHEeHUs. Bapuanuonnoe ucuncnenue. — M.: @uzmatiut, 2003.
Kpacuos M.JI., Makapenko I'.1., Kucenes A.1. Unrterpansusie ypaBHenus. — M: Hayka,

1968.

[TanTenees A.B. BapuannonHoe ncumcieHue B mpuMmepax M 3agadax. — M: MU3n-so MAU,

2000.

7.2. UnTepHET-pecypchbl

HasBanue pecypca

Ccruka/moctyn

DneKTpoHHas onobmoTexa OHJIANH «Enunoe

O0pazoBaTesIbHBIM pecypcamy

OKHO

http://window.edu.ru

«O06pazoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®DenepaibHBI 00pa30BaTENBHBIN TOPTA:
yupexaeHus, nporpaMmel, cranaaptel, BY3sl, Tectel EI'D, THA

http://www.edu.ru—

®enepanbHblil LIEHTP
pecypcos (PIINOP)

nH(pOpMaMOHHO-00pa30BaTEIFHBIX

http://fcior.edu.ru-

OBbC "KOHCVJIbTAHT CTYJEHTA".
OnexkTpoHHast OMOIMOTEKAa TEXHUIECKOTO By3a

http://polpred.com/news

UznarenbctBo «JIaHby. DNEKTPOHHO-OMOIHOTEUHAS CHCTEMA

http://www.studentlibrary.ru-

HSH&TGHBCTBO «JIaHby. 3JIGKTpOHHO-6I/I6J'H/IOTC‘IHaSI CHUCTEMA

http://e.lanbook.com-

EsxxenenenpHuk Hayku U oOpazoBanust FOra Poccun «AkaneMus»

http://old.rsue.ru/Academy/Archive

s/l
ndex.htm

Hayunast anextponnas oudanorexa«e-Libraryy»

http://elibrary.ru/defaultx.asp-

DnexktponHo-6ubarorednas cucrema IPR books

http://www.iprbookshop.ru-

DIeKTPOHHO-CIIPAaBOYHAs CUCTEMa JOKYMEHTOB B cepe
obpazoBanus «H)OpMIOY

http://www.informio.ru

WnudopmannonHo-tipaBoBas cuctema «[ apaHnT»

CereBas Bepcusi, TOCTYITHA CO
BCEX KOMIIBIOTEPOB B
KOPIOPATHBHOM CETH

Nurl'y

7.3. IIporpammHoe obecnieueHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue
B oprammsanum  ydueOHOrO  mporecca

HEOO0XOINMBIMHU

SABJISIFOTCSL

CpenCTBa,

06CCHCQI/IBaIOH_II/IC AYAUOBU3YAJIIbHOC BOCIIPHUATUC y‘-IC6HOI‘O MaTrepuaia ( CIICIUAJIM3UPOBAHHOC

JIEMOHCTPAIIMOHHOE 000PYI0BaHNE):

Aynuropust Ne303
386132, Pecnnybmmka MHTYIIETHS, T.0. TOPOT
Ha3spans, r.Haspans, tep. ['amyp3ueBckuit

aIMUHUCTPATUBHBIA OKPYT, yi1. MarucrpanbHas,

1. 39«a» Aym. Ne303. [Tnomans 71.6 m?

Crnenmanu3upoBaHHas yaeOHas MeOeNb st
00yJaroIMXCsl U MPET01aBaTeNIs;
TEXHUYECKUE CPENICTBA O0yUCHHS
(KoMmBIOTEpHAs TEXHHKA, JOCKA,
MYJIbTUMEMHHOE 000PYI0BaHUE:
WHTEPaKTHBHAS JOCKA, TIPOEKTOP); JOCTYII
K HH(OPMAIMOHHO-
TEeJIEKOMMYHUKAIIMOHHOM ceTu HTepHET;
y4e0HO-METOANYECKIE MaTePHAIIBI.

Jlist caMoCTOSITeNTbHOM pabOThl 00YYAIOIIUXCA.

Aynurtopust Ne 116

Pabouune mecra m1s o0yJaromumxcs,

TeXHUYECKHE CpeAcTBa 00yueHus (HOYTOYK,
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http://window.edu.ru/
http://school-collection.edu.ru/
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http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
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http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

386132, Pecrry6nuka Marymerus, r.0. TOpox
Haspauns, r.Hazpans, Tep. 'amyp3ueBckuil
aJIMAHUCTPATUBHBIN OKPYT, yJI. MarucrpanbHasi,
1. 39«a» Ayn. Nellé.

IInomans 36,2 M’

mocka), 10cTym K cetu MIHTepHET, y4eOHO-
METOANYIECKHE MaTepUaJIbl, 3JICKTPOHHBIE
00pa30BaTENbHBIE PECYPCHL.
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Pabowyas mnporpamMma mucHMIUIMHBI «VIHTerpajibHble YpaBHEHUS W  BapHAIlMOHHOE
UCYMCIIEHUE)» cocTaBieHa B cooTBeTcTBUM ¢ TpeboBaHusmu PI'OC BO no HampaBiieHUIO
noarotoBku 03.03.02 Pusuka, yTBEpHKAECHHOIO NMPUKa30M MUHHUCTEPCTBA HAyKHM U BBICLIETO

obpazoBanust Poccuiickoit @eaepaunn ot «07» aBrycra 2020 r. Ne 891

[Iporpammy cocTaBuiI:
Jouent xadenpsl «MaTeMaTHUECKUIA aHATH3)

AnborauneBa M. M.

[Tporpamma ogo0pena Ha 3acenanuu kadeapsl «MareMaTHYeCKH aHAIN3

[Tporokon Ne 8 ot «27» ampens_ 2026

[Tporpamma ogo6peHa YueOHO-METOAMUECKOW KOMUCCHEH (PH3MKO-MaTEeMaTHIECKOTo (haKyIbTeTa
[TpoTokoi Ne 6 ot «28» anpenst 2026 rona.

36



Cgenienus 00 yTBep:KIeHUM MPOrPaMMbI HA 0YepeHO Y4eOHbIIi roJ1 U perucTpanun u3MeHeHuit

27.04.26r.

KOMIIETEHIIUH (3HATh, yMETh, BIaJCTh).
@DOHA OLIEHOYHBIX CPEICTB YKa3aH Kak
MIPUIOKEHUE

YueOHblit Pemenue kadenpst BuecenHble U3MEHEHMS ITonanuce 3aB.
rox (Ne mporokona, jara) Kadeapoi
2026-2027yr | IIporokon Nell or | [IpomucaHbl HHAMKATOPHI TOCTHKECHUS
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