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ITACIIOPT

®OHJA OHEHOYHbIX CPEJICTB
10 jucuuiuiiHe MHTerpajbHble ypaBHEHHUS

O1eHOYHBIC CPEACTBA

[pyrue onieHOYHbIE

Ne ®opmupyemsble | Kon-Bo 3amanmii
i KonTtponupyemsle pasieibl, TEMbI KOMITETCHIIIH . cpeacTBa
JK3aMeHa/3aueTa Bun Ko-Bo
Tema 1. Kaaccudnkariys 3
VHTEerpaAbHBIX YpaBHEeHUIA. OIIK-1 Brictynnenue
Ypasnenne Ttuna Boabrepa. OIIK-2 Koaoxsuym 2
1 [1K-4 Juckyccust 3
VnterpaapHble ypaBHeHMs C [IK-5 TTHCEMCHHELC 2
BBIPO>KAE€HHBIM SIAPOM. YIIpaXKHEHNs
Teopemsr Ppearoabrma
Tema 2. Metog 3
rocaeA0BaTeAbHBIX
IPpUOAVIKEHUIA.
Metpnyeckne mpocrpaHcTsa. OIIK-1
IToaHbIe IPOCTPAHCTBA. OIIK-2 Beicrynunenne 2
2 I I1K-4 Komnoxsuym 3
PUHIIT CRATBIX I1K-5 Huckyccus 2
orobpaxennii. [Ipumenenne
MIPUHIIUIIA CKaThIX
OTOOpa>keH!U1 K MHTe-
I'paAbHbIM YpPaBHEHUSM.
Tema 3. IlonsTne o 3
pe30AbBeHTe
Ypasuenne Boaprepa  Kak
YaCTHBIM CAy4Yayl ypaBHEHILT
dpearoabpma. OTIK-1
3asada Komm. OIIK-2 Brictynnenue 1
3 3agaua AGeas. VlHTerpaabHble [1K-4 Komnoksuym 3
ypasHeHus Boabrepa 1 poaa. IK-5 Juckyccust 2
Peryasipnoe siapo. O0mmii
cAyd4an ypaBHEHIAS
®pearoabsma. [Ipumenenne
NPUOAVIKEHHBIX POPMYABI
VIHTETPUPOBaHSL.
Tema 4. VInTerpaabHble OIIK-1 3
OIIK-2 BricTynnenue 1
4 | ypaBHeHNS Boasrepa 2-ro ) TK-4 KorokBiyM 3
poJa. YpaBHeHIs co caaboit TIK-5 Tluckycens 2

0COOEHHOCTBIO.




Tema 5. Teopemnr Ppearoanma.

/lnHeliHbIe HOPMUPOBAHHEIE OIIK-1
IIpOCTpaHCTBa. /lnHeliHbIe OIIK-2 BeicTyIuieHue 1
S) orntepatopsl. Hopma [1K-4 KomnokBuym 3
ornteparopa. IIpocrpancrso TK-5 Huckyccus 2
onteparopos. OOpatHble
oIlepaTophl.
Tema 6. Pe3oanBeHTa OITK-1
®pearoabma. VInrerpaabHbie OIIK-2 BeicTyIuieHue 1
6 | ypaBHeHMU C IAPOM, [1K-4 KomnokBuym 3
UMeIOIINM cAabyIo TK-5 Juckyccus 2
OCODOEHHOCTb.
Tema 7. Teopemsr @pearoabma OITK-1
AAs1 O0OIIero cay4Jast OIIK-2 BricTtynienue 1
7 | ypaBHeHns Ppearoabma. I1K-4 KomnnokBuym 3
[IpubankeHne K AVHEIHBIM I1K-5 Huckycens 2
VHTerpaAbHBIM YPaBHEHISIM
Tema 8. Teopemnr Ppearoapma OIK-1
AAs1 OOIIero caydJast OIIK-2 BricTynienue 1
8 | ypaBHeHus Ppearoabma [1K-4 KomnnokBuym 3
XapakTtep perenus IIK-5 Huckyccns 2
VHTerpaAbHOTO ypaBHEeHNsI.
Tema 9. YacTHeli1 cayyait
ypasHeHnst Ppearoabma
Metoa urepanuii. OIlK-1
HpMAi)KeHIj/IeuMeTOAa OIIK-2 Brictynnenue 1
9 . [1K-4 Komnoksuym 3
uTepanuii K ypaBHEeHUAM TIK-5 Tckyccus 2
dpearoabpma.
VuTerpuposaHHbIe sA4pa.
PesoanBenTa.
Tema 10. CxogumocTs psAAOB
Dpearoabpma u repexos, K
npeaeay. ObocHoBaHMe OIIK-1
metoga Ppesroasma. OIIK-2 Brictynnenue 1
10 [1K-4 Konnoxsuym 3
EAMHCTBEHHOCTD pelleHsl. TIK-5 TlHckycens 2
Brrancaenne ko PpuiieHTos
paaoB Ppearoabpma. Perenne
OAHOPOAHOTIO ypaBHEeHSI.
Tema 11. VnTerpaabHble
npeoOpa3oBaHIs U OIIK-1
OIIK-2 BricTynnenue 1
11 | YHTerpaibHLIe ypaBHeHILT K4 KonokBiys 3
Teopemsr Ppearoanma (1-as, 2- [IK-5 Tuckyccns 2

as 1 3-s1 TeopeMsl). Bug
3HaMeHaTeAs pe30AbBeHTHI




AA5 YPpaBHEHII BOAbTepa.
KBaSI/I-pery}l}Iprle
VIHTeTpaAbHbIEC YPAaBHEHIII.

Tema 12. VIHTerpaabHble

OIIK-1

peoOpa3oBaHms U OIIK-2 Beictynienue 1
12 | uHTerpasnHbIe ypaBHEeHM [1IK-4 KomokBuym 3

IIpeoOpasosanne ®dypne u TK-5 Juckyccus 2

/laniaaca

Tema 13. VInTerpaabHbie

ypaBHeHU:I, IPUBOAAIIECs K

CMMETPUYHBIM sIApaM

CumMmMeTpuyHbIe

VHTeTpaAbHbIE yPpaBHEHI:. OINK-1

Cummerpuunsie  sigpa.  Oc- OIIK-2 Beicrynuenne !
13 [1K-4 KomnnokBuym 3

HOBHBIE TeOPEMBI o] [IK-5 Tluckycens 2

CUMMETPUYHBIX ypaBHEHNX.

CuMmMeTpuyHbIe  OIlepaTOpHI.

Teopema I'manbepra-IlIMuara.

Pertenne oIlepaTOpPHBIX

ypaBHEHUIA.

Tema 14. VlurerpaabHble

ypaBHEHU:I, IPUBOAAIIECS K OIK-1

CUMMETPITHBIM SAPaM OIIK-2 BeicTynenune 1
14 . [1K-4 Konnoksuym 2

DKCTpeMaabHbIe CBOIICTBA [IK-5 JlHcKyccns 2

XapaKTepUCTIUeCKIX 4ucea U

COOCTBEHHBIX (PYHKIIUIL

Tema 15. VInrerpaabHblie

ypasHeHus 1-ro poga

Oyukimsa  I'puna.  Csegenne

KpaeBou 3aza4un K OIK-1

JMHTeIpaAbHOMY  YPaBHEHMIO. OIIK-2 BricTymenue 1
15 | Perienne CUMMETPUYHBIX [1K-4 Konnoksuym 2

VHTeTPaAbHBIX yPpaBHEHUIA. I1K-5 HAunckycenst 2

Pazaoxenne pereHns

ypasHenunn ®pearoabma 110

PpyHAaMEHTaABHBIM

$yHKIMAM

Tema 16. OniepaTopHblie

ypasHeHy:s1. OO1mmit aHaAU3 OIIK-1

KpaeBhIX 3a4a4 A4 OIIK-2 Brictynnenue 1
16 . [1K-4 Komnoksuym 2

OOBIKHOBEHHBIX AVTHETHBIX [IK-5 Tckyccus 2

anddepeHITIaAbHBIX
ypasHenui. Pynknys ['puna.




Tema 17. OnepaToprIe
ypasHeHu:. Heaunerinoie

VMHTerpaAbHble YpaBHEeHNs. OIIK-1

Teopema cymiecrsoBaHMs ab- OIIK-2 Beoicrynuienue 1
17 . i TIK-4 7 Konnoksuym 2

CTPaKTHOI HesIBHOM (PYHKLIVIIL. [IK-5 Tuckycens 5

PasBeTBA€HNe peleHnT TOUKA

ondypkanun. [Tpunmnn

HeIIOABV>KHOV TOUYKI.

Bcero: 63 100

TEMBI BBICTYIVIEHUSA JJIA CTYAEHTOB

d)opanyeMble KOMIICTCHIINHN

OIIK-1 — CriocoOeH npuMeHATh PyHAaMeHTaAbHble 3HaHI:I, [I0Ay4eHHEIE B

004aCcTy MaTeMaTU4IeCKIX U’ (I/I/H/I) €CTEeCTBEHHDBIX HAaYyK, 11 ICIIOAb30BaTb X

B IIpopeCcCOHAABHOM AesATeAbHOCTU

OIIK-2 — CriocoOeH pa3pabaTtbiBaTh, aHaAU3UPOBATh U BHEAPSTH HOBbIE
MaTeMaT/yecKlie MoOJeAlN B COBPeMEeHHBIX eCTeCTBO3HaHUN,

YKOHOMMUKE 11 YIIPpaBA€HU

TeXHUIKE,

IIK-4 — criocoOHOCTL MyOANYHO IIPeACTaBAATh COOCTBEHHBIE U VI3BECTHBIE

Hay4HBIe pe3yAbTaThbl

IIK-5 — CriocobeH opraHn3oBaTh 1CCAeAOBaHNS B 004aCcTy MaTeMaTUKI

BoicTyniieHue — pedb, JICKIUS, TOKJIA, 3asgBICHUE U T.I., KOTOPHIE COOOIAOTCS

KeM-JI00 B yCTHOM (hopmMme.

BricTymiaeHme cTy4eHTOB IIPOBOAUTCS C LIeABIO:

— caucreMatTm3annum um

3HAHUI U IPaKTUIECKUX YMEHUI CTYA€HTOB;

— yray0AeHUs U paclIpeHls TeOpeTMIeCcKIX 3HaHNIL;

3aKpellaeHnsr IIO0AYY€HHBbIX TeOpeTNIeCKIX

— (¢opMupoBaHUs YMEHUI ICIO0Ab30BaTh CIIPaBOYHYIO I CIIelMaAbHYIO

AUTepaTypy;

— Ppa3BUTM IIO3HaABATE€AbHDBIX CITIOCOOHOCTEN ¥ aKTUBHOCTU CTYyA€HTOB:

- TBOpquKOﬁ MHMNIOMATMBbI, CaMOCTOsJTE€AbHOCTN, OTBETCTBEHHOCTU U

OPraHNM30BaHHOCTIL,

— (dopMHUpOBaHMA CAMOCTOSITEABHOCTY MBIIIIAEHNs], CIIOCOOHOCTEN K

CaMOpPa3BUTNIO, CaMOCOBEPIICHCTBOBAHNIO 11 CaMOpeaan3annim;

— Pa3BUTHUA UICCAAOBATEABCKMX YMEHUIA.
1.  /lmnentHoe HOpMMpPOBaHHOE IIPOCTPAHCTBO.
2. Onpegesenne  ¢QyHKIMOHAaAA.

Henpeprisnocrs,

PyHKIIMOHAAa. DKCTpeMyM (PYHKIIMOHaAA.
3. Bapmanusa ¢ynknmonasa. Heobxoaumoe ycaosue »KcTpemyMma

(pyHKIIMOHaa.

ANHEMHOCTD




1.

4. TIpocTpaHcTBO HeNPepPLIBHBIX (PYHKIINIL. DIICUAOH — OKPECTHOCTD U
paccTosAHMe MeXAY TOUKaMIA.

YpasHenne Diiaepa. DKCTpeMaAan.

OcHoBHas 24eMMa BapMallVIOHHOTO VICYVICACHM.

Ypasnenue Ditaepa-Ilyaccona.

Ypasuenue Ditaepa-OcTporpasckoro.

LN W

Bapmuanmonnas 3agada ¢ TOABVOKHBIMM — TpaHULIAMM — AAS
IIpOCTeIIero (pyHKIIMOHaAa.
10.Ycaosus TpaHcBepcaabHOCTIL.
11.3aaaua c TOABUKHBIMY TPaHUIIAMU AAs1 (PYHKIINIOHAAA, 3aBYCSIIIIETO
OT ABYyX QYHKIIUII OAHOTO He3aBUCUMOIO apryMmenra. Iloae
DKCTpeMasen.
12.Ycaosue fIxobu. @ynknus Beiiepmrpacca. JocTaTouHble yCAOBNA
KcTpemyMa (PpyHKIMOHaJa.
13.BapnanionHnsle 3agauy Ha yCAOBHBIN DKCTPEMYM.
14 ITpnao>xeHns BaprariOHHOTO MCYMCACHM K 3aJa4aM MeXaHUKN U
pusMKM.
15.Ypasuenus ®Ppearoapma u Boasreppa I u II posa. CobcrBenHbIe
3HaueH!s U CcoOCTBeHHble (PYHKIUM sAApa MHTerpaabHOTO
OAHOPOAHOTO yPaBHEHIS.
16.Pemenne ypasnennsa @pearoanma Il poga ¢ BBIPOKA€HHBIM SAAPOM.
17.AaprepHatuBa @PpearoapMa (40Ka3aTeACTBO 9TOM TeOpeMBbl AAs
YPaBHEHMS C BHIPOKACHHBIM SAPOM).
18.Bropas u Tperns Teopempl PpearoabMa M A0Ka3aTeAbCTBO BTUX
TeOPEeM AAs YPaBHEHUI C BHIPOXKAEHHBIM S APOM.
19.Teopema o cyiecTBOBaHIUM U € AMHCTBEHHOCTM PeIlleHN sl ypaBHeHs
®pearoasma Il poaa ¢ MaabIM HapaMeTpPOM.
20.CBegenns o NpuUOAMKEHHBIX MeTOJax pelleHNs MHTerpaAbHOTO
YPpaBHEH.
TpeGoBanme K BBICTYI11€HUIO:
TOYHOCTb OTBeTa Ha IIOCTaBAEHHbIV BOIIPOC;
(popmyanpoBKa 1ieaeil 1 3adad padOTHI;
packpeITHe (ompeseaeHne) paccMaTpMUBaeMOTO IIOHATUA (onpesese-
HISI, IIpOOAeMBl, TepMIHA);
9eTKOCTb CTPYKTYPHBI paOOThI;
CaMOCTOATEABHOCTD, AOTMYHOCTD U3A0KEHS;
HaAn4ye BBIBOAOB, CA€AaHHBIX CAMOCTOSITEABHO.
Kpurepun o1ieHKM 110 BbICTYILA€HIIO:



Otrmerka «5». BpicTyliZeHme BBIIIOAHEHO B IIOAHOM oOObeMe C
co0a104eHrIeM HeoOXOAMMOI IocAeloBaTeAbHOCTU. PaboTa coOOTBeTCTBYeT
TpeOOBaHMIO.

OT1mMmeTKa «4». BricTyniZeH1e OTBeuaeT IpeAbsBA€HHBIM TPeOOBaHNM.
JOIlyCcKaloTcsl OTKAOHEHMSI OT HeoOXOAUMOM  I0CAeA0BaTeAbHOCTU
BBITTOAHEHM I, HEe BAVISIOIIVe Ha IIPaBMAbHOCTh KOHEYHOTO pe3yabTara.

OTMeTKa «3». Y4ammecs ITOKa3blBalOT 3HaHU: He B IIOAHON Mepe U’
VICIIBITBIBAIOT 3aTPyAHEHMe IIPU pellleHnn 3aay.

OTmMmeTKa «2» BBICTaBASAETCS B TOM CAydae, KOTAa ydallyecs He [OATO-

TOBAEHBI K BBIIIOAHEHIIO DTOV PaOOTHI.
SAJAHMA JJIA KOJVIOKBUYMA
DopMupyeMble KOMIIETEHIUU

OIIK-1 — CriocobeH mpuMeHATh PyHAaMeHTaAbHble 3HaHNS, [I0Ay4eHHbIe B

00/acTy MaTeMaT4eCKMX 1 (11A1) eCTeCTBeHHBIX HayK, I MCII0Ab30BaTh UX

B IIpoeCcCOHAABHO AesTeAbHOCTU

OIIK-2 — CriocobeH paspabaTbiBaTh, aHaAU3UPOBaTh U BHEAPSTH HOBbIE

MaTeMaTudeckrie MOJAeAl B COBPEMEHHBIX eCTeCTBO3HaHNM, TeXHIKE,

DKOHOMIIKe U yIIpaBAeHUN

IIK-4 — crtocoOHOCTh MyOAMYHO IIPeACTaBAATh COOCTBEHHBbIE I M3BECTHbIE

Hay4Hble Pe3yAbTaThl

IIK-5 — CriocobeH opraHmn3oBaTh 1ccAeA0BaHNUs B 001aCTy MaTeMaTUKI
Koaaoksuym — popma yueOHOTO 3aHATI:, IIOHMMaeMas Kak Oecega

IIperiogaBares C yJalllMMICS C [IeAbI0 aKTUBM3aly 3HaHMIA.
KoaaoksuyM 1mpeacraBaseT coOOl MUHMU-DK3aMeH, ITPOBOAVMBIN C

11eAbIO IIPOBEPKI U OLIeHK! 3HaHUI CTyAEeHTOB I0CAe M3y4eHNs: OOABIIOoN

TeMBbI AU paseaa B popMe OIIpoca 1AM OIIpoca ¢ OnaeTaMu.
Koa10KkB11yM MO>KeT IIpOBOAUTLCS B YCTHO AN IIICBMEeHHOM (popMe.

1. Hantu neonipegesennoie I/IHTerpa/lbII

costdX J- 3xdx J-sin3x dxj 4xdx
sin®2x 4x2+1; cos* 3x N3—4x?

J- 2xdx Ism 2xcostdx .[\/5 32 ; J.

V5 —4x?

sinx 2xdx sinx
j 3fcosx - j\/8x2—9 : J.cossx

2. BI)ILII/ICAI/ITI) onpezeAeHHbIe VMHTerpaabl, C TOYHOCTBIO A0 ABYX 3HAKOB

dx

rmocae 3a1'I$ITOI7[‘

124/3 5 %2d
.[x\/1+x dx j 12x°dx jsmxcos xdx 1 _3

w/)( +1 J‘X +1 . z dz.
A




I

I cosX . Aj‘s J- ,[ x3dx j-1+ln+x
» 1+ cosx X2 +17 \/25+3x X 44

3/4
2. VlccaeaoBaTh pa3pernmMocTh P Pa3ANIHbIX 3HAYeHVSIX 4 1 PeruTh

I/IHTel"pa/leoe ypaBHeHI/Ie (Dpe,ZI,rOAI)Ma 2'r0 pOAa
1
y(x)=A4 j (2xs® +5x°s*) y(s)ds + x°
3. Haitru xapakrepucriaeckne 4rcaa u coOCTBeHHbIe PYHKIMN

y(x) =/?,T(sin xsins+s) y(s)ds

4. Pemmuts ypaBHeHue ®pearoanma

1
y(x)=7x’ JK(X, s) y(s)ds +sin 27zx
0

C CMMMETPIYIECKNM HEIIPpEePbIBHBIM SI4POM

x(l-s), 0£x<s
K(x,5)=

s(1-x), s<x<1 X,SE[O;I]

5. Haritu Heolpese1eHHbIE MHTEIPAABL:

J- xdx _[ cosxdx '[ xdx J- sin3x '[ 2xdx J‘ 2xdx

Jisinx—4y 3x*+8: 7 cos*3x -7 .[ sin5x_ . J2x? +5
cosSx
cos4x .[ xdX
'[sin34x dX_ [7_3y2 _jsin34xcos4xdx

7. Beraucanuto onpeaeAeHHble MHTerpaabl, C TOYHOCTHIO 40 ABYX 3HAKOB
I1ocAe 3arisITOI:
/6

Je dx I‘/X+ 1dx =2 lecthxdx
S — sina cos ada /18 .
'!.xxll—ln2 X’ ,;/[6 ’

1 2 /2

_[cosasm ada

xdx Iln X 4 J- dx

[ ]
INFCER

X L 4x* -9’ 6
ﬁ/ ' xdx
2(y2);
) cos?(x?)
8. ITocTpouts Ppe30AbBEHTY ypaBHEHM s Ppearoabma

y(x)= /ljfcos(x—s) y(s)ds+ f(x)



9. Tlposeputs, uto 4=0He sBAsETCS CODCTBEHHBIM 3HAUEHVIEM OTIepaTopa

Hyl=y"¢ YKa3aHHBIMM TPaHMYHBIMU YCAOBMSMM, U cBecTu 3agavy Ilrypma-

/lmyBuAAsl K MHTeTpaAbHOMY ypaBHeHNIO0 OPpearoabMa ¢ CMMMETPUYIECKUM

SAPOM: Y+ y=0, 0<x<l y(0)=0, y0)+2y'(1)=0

10. Haitti coOcTBeHHBIe 3HaueHMsI M COOCTBeHHBle (PYHKUNMM 3ajadun
rypma-Anysnaas:
Kpurepuu oeHk#n KOJLUIOKBHYMa:

Onenka «5» - TIy00KOe U MPOYHOE YCBOEHUE MaTepuaia. Y MEHUE J0Ka3aTh
cBoe pemieHue. JlemoHcTparuss oO0ydaroniuMcsl 3HaAaHUW B 0ObeMe MpOMIeHHON
nporpammbl. BocrpousBenenue ydeOHOro martepuasia ¢ TpeOyeMoul CTeNneHbIO
TOYHOCTH.

OueHka «4» - HaJM4Ke HECYIIECTBEHHBIX OIIMOOK, YBEPEHHO UCIIPABIISIEMbIX
O0Oy4YaronIMMcs MocCie JOMOJHUTENbHBIX U HAaBOASIIMX BOIPOCOB. JleMoHcTpanus
oOy4Jaronmcsi 3HaHU B 00beMe MPOIJAEHHON MporpamMMbl. YeTkoe H3II0KEeHHE
y4eOHOro MarepHania.

Ouenka «3» - HaJdUM4Me HECYIIECTBEHHBIX OIIMOOK B OTBETE, HE
UCHpaBIsiEMbIX oOOyyatromumcs. JleMoHcTpanusi o0yd4arolmuMcsT HEIOCTaTOYHO
MOJIHBIX 3HAHWN 110 TIPOUJICHHOW ITPOTpaMME.

OuneHka «2» - He 3HaHUE Marepuala INpolAcHHOW TeMbl. lIpu orBere
BO3HUKAIOT CEPHE3HBIE OMINOKH.

SAJAHUA JJI JUCKYCCHUHA
®opmupyemMble KOMIIETEHIIUN

OIIK-1 - CriocoOeH nTpuMeHATh PyHAaMeHTaAbHble 3HaHISI, [I0AyIeHHbIE B
o0acTy MaTeMaTM4IeCKUX U (11A11) eCTeCTBeHHBIX HayK, U MCII0Ab30BaTh UX
B IpO(eCCOHAABHOM AeATeAbHOCTI
OIIK-2 — CriocobeH paspabaTbiBaTh, aHAAU3UPOBATh U BHEAPSTH HOBbIE
MaTeMaTh4ecKue MOJeAu B COBPEMEHHBIX eCTeCTBO3HAHUM, TeXHUKE,
DKOHOMUKE U yIIpaBACHUN
IIK-4 — criocoOHOCTL MyOAMYHO IIpeACTaBAATh COOCTBEHHBIE U M3BECTHBIe
Hay4HbIe pe3yAbTaThl
IIK-5 — CriocobeH opraHn3oBaTh 1CCAeAOBaHM B 001aCTy MaTeMaTUKI
1. Ycaosusiir sxkctpemyMm. [Tpumep. Heobxoaumoe ycaosue ycaA0BHOTO
sKkcrpeMyma. Pynxnus JAarpamka.
2. JocrarouHsle ycaosus skcrpemymMa. [pumep.
3. OnpegeaeHue ABOMHOTO MHTErpaja AAs NpsIMOYTOAbHMKA. Bepxwsia
U HVDKHA cyMMBI JapOy.
4. HeoOxoauMoOe ycA0OBYe MHTETPUPYEMOCTI.
5. OcHOBHBIE CBOMICTBA ABOVIHOTO MHTEerpaJa. CBeaeHue ABOVIHOTO
JMHTeTpala K IIOBTOPHOMY (4451 IPAMOYIOABHMKA).



6. MHoxkectBo Mepsl HyAb B Rn O0beariHeHNe 1 IlepeceyeHye
MHO>KECTB Mephl HyAb.

7. IIpomexyTok u ero mepa.

8. Mepa rpaduxka HertpepsiBHON PyHKIIMN. OOOOIIeHIIe TeOpeMBbl
KanTopa. Kpurepuit /leGera.

9. Bepxwasa n HvokHsAA cymMmMel dapOy 1 ux cBolicTBa. Bepxuunit u
HVDKHIM MHTerpaasl JapOy.

10.Teopema JdapOy.

11.Kpurepuir Aap0y.

12. JonnycTuMble MHO>KecTBa. XapaKTepucTudeckast PyHKIIVs
MHO>K€eCTBa.

13.MuTerpaa no mHoxxectBy. Kpurtepuit naterpupyemMoctt pyHKIUN
Ha “aomyctuMom”

14.mHOxecTBe. Mepa 2401yCTMMOIO MHO>KECTBaA.

15.CBeaenne 4BOVIHOIO MHTETpala K HOBTOPHOMY MHTerpaAy B cAydae
IIPOM3BOABHON 00AaCTI.

16.Teopema @yOunm.

17.Aunennas 3aMeHa nepeMeHHON B KpaTHOM MHTerpase.

18./lemMa o mpuOAMKEHUN C TOYHOCTBIO 40 "0" MaA0il Mephl 0Opasa
KyOa IIpu OTOOpaskeHnu x'= Ax .

19.Teopema 0 3aMeHe rlepeMeHHOI B KpaTHOM MHTerpae.

20.Mexanmyeckue 1 pusmdeckyie IpUAOKeHs ABOMHBIX MHTETPaloB.

21.VIcuepnianue MHOXXecTBa. OnipegeaeHne HecOOCTBEHHOTO MHTerpaAa.

22.Cy1ecTBoBaHNe HECOOCTBEHHOTO MHTeTpaa.

23.Cx0AMMOCTb HeCOOCTBEHHOTO MHTerpasa.

24 VIsmepumble pyHKIMM U UX cBolicTBa. VIHTerpaa /lebera 1 ero

CBOJICTBA.
Kpurepuu oieHKH AMCKYCCHU:
1. OneHka «OTIUYHOY» BBICTABISICTCS CTYACHTY, €CJIM OH aKTHUBHO MPUHUMAI
y4acTU€ B JMCKYCCMHM UM OTBEYaJl Ha BOMPOCHI IOJTHBIM OTBETOM C
JI0Ka3aTeIbCTBOM U pellieHHeM 0€301ITHO0YHO.
2. OrieHKa «XOpOIIIO» BBICTABISETCS CTYACHTY, €CJIM OH aKTUBHO y4yBCTBOBAJ
B JIUCKYCCHH, HO Y HETO OBLJIM HECYIIECTBEHHBIE OIIIMOKH, KOTOPHIE OH TTIOTOM
HCIIPABJISLIL.
3. OneHka «yJIOBIETBOPUTEIBHO» BBICTABIACTCS CTYAEHTY, €CIM OH HE
Y4yBCTBOBAJI B IUCKYCCUU TOOPOBOJIHHO, a TIPU BHI3BIBAHUH K JIOCKE OTBEYAI
HE B [MOJIHOM MEPE.
4. OueHKa «HEYAOBJIETBOPUTEILHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE
Y4yBCTBOBaJI B JMCKYCCHHM, @ NPHU BBI3BIBAHUU K JIOCKE HE MOT HUYEro
OTBETUTD.



SAJAHUSA UTOI'OBOI'O KOHTPOJIA 11O JUCHUIIJIMHE
YHTEI'PAJIBHBIE YPABHEHMUSA (OK3AMEH)

OIIK-1 — CriocobeH npuMeHATh pyHAaMeHTaAbHble 3HaHI:I, I0AyYeHHbIe B
00acTy MaTeMaT4eCKIX U (11A1) eCTeCTBeHHBIX HayK, U MCII0Ab30BaTh UX
B IpOo(eCcCOHAABHOM AeATeAbHOCTI

OIIK-2 — CriocobeH pa3pabaTbiBaTh, aHAAM3UPOBATh U BHEAPSTh HOBbIE
MaTeMaTudecklie MOJAeA B COBPEMEHHBIX eCTeCTBO3HaHNM, TexXHIKe,
DKOHOMIKe U yIIpaBAeHUN

IIK-4 — criocoOHOCTL MyOAMYHO IIPeACTaBAATh COOCTBEHHBIE U M3BECTHBIO
Hay4HbIe Pe3yAbTaThl

I1K-5 — CriocobeH opraHmnsoBaTh 1cCAeA0BaHNUs B 001aCTy MaTeMaTUKI

POCCUHNCKO-TAAXXVKCKUN (CAABSIHCKNN) YHUBEPCUTET
Kadeapa maTtemaTuku u Gusukmn
DK3aMeHAaIIMIOHHBIN OMaeT II0 AVICITUIIAVHE
«I/IHTeI‘paZlI)HbIe YpaBHEeHMSI»
AAs1 CTyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet Nel

Cymmupyemsbie ¢pynknuu. [Ipoctpanctea Ly(a,b).

Joxazats, uto B(p, q) = B(q, p).

3. Ilpumep

A -

POCCUNCKO-TA AKMKCKUN (CAABSTHCKVIN) YVHUBEPCUTET
Kadegpa maTtemaTuku u Gpusukmn
DK3aMeHaIIMIOHHBIN O1AeT I10 AVICIIUIIAIHE
«I/IHTeI'paZII)HbIe YpaBHEHVI»
AAs1 CTyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet No2

OcHoBHbIe cBOMCcTBa PyHKIIMHU 13 Ly(a,b).

HurerpanbHoe ypaBHeHre AOensi U ero 00001IeHue.

3. Ilpumep

N =

POCCUVCKO-TA AKUKCKUN (CAABSIHCKVN) YHUBEPCUTET
Kageapa maTtemaTky u pu3nkxm
DK3aMeHalMOHHBIV O1aeT II0 AVCIIUIIAVIHEe
«/IHTerpasbHBIE YpaBHEHWSI»
AAsI CTYA€HTOB 4-TO Kypca HanipaBaeHust 0akaaaspa 01.03.01 «MaTemaTnka»
buaet Ne5
1. Jlemma Xoppaana. JlokaneHo cymmupyembie pyHkiuu. [IpeodbpazoBanue Jlamiaca.
2. Jlokazate, uto B(p,q) = B(p+1,9) + B(p,q + 1).




. Ilpnmep

POCCUNCKO-TAAKUKCKIM (CAABSIHCKII) YHUBEPCUTET
Kageapa maTremaTky u pusmkmu
DK3aMeHaLVIOHHLIV OMAeT IO AVCIIMILAVIHE
«/IHTerpaabHbIe ypaBHEHN»
AAs1 CTYyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet Ne3
. ITpoctpancto CY (a,b).
. DlnepoBbl HHTErpaisl 1-ro poaa wim o6era-¢pyHkuus. Jlokazars
B(p,q) = [(p)-T(q)
' 'y +q)
. [Ipumep

POCCHUVICKO-TA AKUKCKUN
(CAABSIHCKUN) YHUBEPCUTET
Kadegpa maTreMaTuky 1 pu3nkm
DK3aMeHaIIMIOHHBIN O111eT I10 AVICIIUIIAVIHE
«/HTerpaabHble ypaBHeHIs»
AAsI CTY A€HTOB 4-TO Kypca HanpaBaeHust 0akaaaspa 01.03.01 «MaremaTnka»
buaet Ned

. AHanutnyeckue (peryssipHeie), 1ieible, MepoMOp(dHbIE (IpOOHBIE) KOMIIEKCHBIE
bynkuuu. M3onuposanusie ocodbie Touku. [Tomoc. Tlopsgok nomtoca. Beruer
byHKIMH.
. YpaBuenusa @penronpsma. OCHOBHBIE TOHSITHUA.
. IIpumep

POCCUVICKO-TA AKUKCKUN (CAABSIHCKNI) YHUBEPCUTET
Kadegpa maTreMaTuky 1 pu3nkm
DK3aMeHaIIMIOHHBIN O14eT I10 AVICIIUIIAIHE
«]/[HTGI“p&AI:HbIE ypaBHEHI/Iﬂ»
AAs1 CTyAeHTOB 4-r0 Kypca HanpaBaenus 0akaaaspa 01.03.01 «MaremaTuka»
Bbuaet Ne6
. Teopema obOparteHus.

. DWIIepOBBI UHTETPAJIBI WIIM TaMMa-(QYHKIHS TP JPOOHOM apryMeHTe

1 .3 5 2n+1
ig,iz,iz,---,i .

. Ilpnmep




POCCUNCKO-TAAXKUKCKIM (CAABSIHCKII) YHUBEPCUTET
Kageapa matemaTyku u pu3nkm
DK3aMeHaIMOHHBIV OMaeT IO AVICIIUIIAVIHEe
«/laTerpasbHble ypaBHEeHMsI»
AAsI CTY A€HTOB 4-TO Kypca HanpaBaeHusi 0akaaaspa 01.03.01 «MaTemaTmka»
buaert No7

1. Teopema yMHOXEHUS.

2. Meton onpenenuteneit @pearonnpma.

3. Ilpumep

POCCUVICKO-TA AKUKCKUN (CAABSIHCKNI) YHUBEPCUTET
Kadegpa maTreMaTuky 1 pu3nkm
DK3aMeHaIIMIOHHBIN O111eT I10 AVICIIUIIAVIHE
«/HTerpaabHble ypaBHeHIs»
AAsI CTY A€HTOB 4-TO Kypca HanipaBaeHust 0akaaaspa 01.03.01 «MaTemaTnka»
buaet Ne8
1. Wurerpansubie ypaBHeHnus Bonbreppa 2-1o poga. OCHOBHbBIC MTOHSITHS.
2. UnTterpanbHoe ypaBHEHHE BHA [ Ox(x — )P p(t)dt = x* — 0600mEcHNE ypaBHEHNS
AGerns, popMyna ISl pEIICHUs TOTO ypaBHEHHUS.
3. Ilpumep

POCCUMCKO-TA AKVKCKUM (CAABSIHCKII) YHUBEPCUTET
Kadegpa maTreMaTuky 1 pusmkm
DK3aMeHaIIVIOHHBIN O1AeT I10 AVICIIUIIAVIHE
«/HTerpaabHble ypaBHeHI»
AAsI CTY A€HTOB 4-T0 Kypca HanpaBaeHusi 0akaaaspa 01.03.01 «MaTemaTnka»
buaet Ne9
1. CBs3bp MeX Iy TMHEWHBIMU AU hepeHITUATHHBIMEI YPABHEHUSIMHA U UHTETPATbHBIMU
ypaBHeHUsIMU BonpTreppa.

2. Jlokasath, uto B(p + 1,q) = SB(p, q+1).
3. Ilpumep

POCCUMNCKO-TAAXVNKCKNN (CAABSIHCKNN) YHUBEPCUTET
Kageapa maTremaTky u pu3nkm
DK3aMeHalVIOHHBIV OMAeT 110 AVICOUILAVIHE
«VlarerpaabHble ypaBHeHUs»
AAsI CTY A€HTOB 4-TO Kypca HanpasaeHnusi 0akaaaspa 01.03.01 «MaremaTnka»




Buier Nel0
1. Pemenue unTerpansbHeiX ypaBHeHuil Bonbreppa 1-ro u 2-ro poga metoaom
muddepeHrpoBanus (MMOKa3aTh HA IPUMEPE).

2. Jloka3zath, 4TO f_ll(l + x)P71(1 — x)2 tdx = 2P*971. B(p, q).
3. Ilpumep

POCCUHNCKO-TAAXXVKCKNN (CAABSIHCKNIN) YHUBEPCUTET
Kageapa maTremaTky u pusukm
DK3aMeHallVIOHHBIN OMAeT I10 AVMICIIUIIAVIHE
«VIHTerpasbHbBIE YpaBHEHMsI»
AAs1 CTyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet Nell

1. Pe3osbBeHTa MHTETPAIBHOTO YpaBHEHUS Bonbreppa. PexyppentHas popmyia.
2. Unterpan [lyaccona.

3. Ilpumep

POCCUVICKO-TA AXKUKCKIUM (CAABSIHCKI) YHUBEPCUTET
Kadegpa maTreMaTnky 1 pu3nkm
DK3aMeHalVIOHHBIN OMAeT I10 AVMCIIUIIAVIHE
«/IHTerpaabHbIe YpaBHEHMs»
AAs1 CTyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet Nel2

1. PemieHue MHTErpagbHOrO YPaBHEHHUS C MOMOILBIO PE30JIbBEHTHI.

3ajaun NPUBOASAIINE K HHTETPAIIbHBIM YPABHEHUSIM.

3. Ilpumep

N

POCCUHNCKO-TAAXXVKCKNN (CAABSTHCKNN) YHUBEPCUTET
Kadegpa maTremaTuku u Gpusukmn
DK3aMeHalIOHHBIN OMAeT I10 AVICIIMIIAVHE
«/HTerpaabHble ypaBHEHM»
AAsI CTY A€HTOB 4-TO Kypca HanpaBaeHusi 0akaaaspa 01.03.01 «MaremaTnka»
bnaer Ne13

OUnepoBbl HHTErpaibl WM raMMa-(pyHKIHS [IPU LIETIOM M0JIOKUTEIBHOM apryMEHTE.
HNuTerpupoBanHble sapa.

3. Ilpumep

N =

POCCUINCKO-TAAXXVUKCKNN (CAABSTHCKNIN) YHUBEPCUTET
Kageapa maTtemaTky u pu3nkxm
DK3aMeHalVIOHHBIV OMAeT I10 AMCOUILAVIHE
«VlarerpaabHble ypaBHeHUs»
AAsI CTY A€HTOB 4-TO Kypca HanpaBaeHnust 6akaaaspa 01.03.01 «MaTemaTmka»

Buaer Nel14




1.
2.
3.

OCHOBHBIE KJIACCHI MHTErPAJIbHBIX YPABHEHUM.
WHTerpupoBaHHbIE sapa.
[Tpumep

POCCUHNCKO-TAAXXVKCKNUN (CAABSIHCKNIN) YHUBEPCUTET
Kageapa maTremaTky u pusukmu
DK3aMeHaI[VIOHHBIN OMAeT IO AVICIINIIAVIHE
«/IHTerpasbHbIe YPaBHEHNS»
AAs1 CTYyAeHTOB 4-r0 Kypca HanpaBaeHus 0akaaaspa 01.03.01 «MaremaTuka»
buaet Nel5

PekyppeHTHBIE COOTHOIIEHUS 7151 BEIUUCIeHNs kodddunmentos By, (x, t) u C,, psaoB u
HaXO0XXIEHHUE PE30JIbBEHTHI HHTETPAIbHOI'O YPaBHEHHUS.
Nurerpan Ilyaccona.

. IIpumep

N

POCCUVICKO-TAAXXVKCKUM (CAABSIHCKUM) YHUBEPCUTET
Kadegpa maTreMaTnky 1 pu3nkm
DK3aMeHalVIOHHBIN OMAeT I10 AVICIIMIIAVHE
«VIaTerpaabHble ypaBHeHMsI»
AAsI CTY A€HTOB 4-TO Kypca HanpaBaeHmust 0akaaaspa 01.03.01 «MaremaTnka»
bnaet Nel6
OCHOBHBI€E KJIACCHI MHTETPAJIbHBIX YPABHEHUIA.
[TocTpoeHue pe30JbBEHTHI C TOMOLIBIO UHTETPUPOBAHHBIX SAEP.

. IIpumep

[Ipumepsr:
/2

J3 1243 5 sin xcos® xdx /2
12x dx x%d COSX

Ix3\/1+ xzdx; I 'c[ o =2 dx

0 0

X8 +1 x+1’ * o 1+cosx

4/3 1 3

x3dx jzz

3'/[4)( +1 J‘\/25+3x I\/X +4 I—1+In+xdx 2 +1
y ;

dz

7

1
1. ViccaeaoBaTh paspenmmMMocTh TPU Pa3AMYHBIX 3HAUeHMsX 4 u

pelmmnTh NHTerpaabHoe ypasHeHue @pearoabsma 2-1o poaa

y(x)=4 I (2xs® +5x’s%) y(s)ds + x°

2. Haiitu xapakrepucrudyecKkye 4mcaa 1 coOCTBeHHbIe (PYyHKIINNU




y(x) =ﬁT(sin xsins+s) y(s)ds

3. Pemwuts ypasHenne @pearoarma

1
y(x)=7’ JK(X, s) y(s)ds+sin2zx
0

C CMUMMETPIYIECKNM HEIIPpEPBIBHBIM SIAPOM

K _|x(-s), 0=xs<s
(x,5)= s(l-x), s<x<1 x5€[0;]]

4. Hantn HeoIlpeaeA€HHbIE THTETPaAblLL

COSXdX xdx Isin3x IZXdX Isme

V(sinx—4)’ J-3x2+8 cos?-3x \/COS5X
J- 2xdx cos4x J- xadx
J2% +5 '[sin34x X1 73 '|.sin34xcos4xdx
Hrorosas ¢popmMa KOHTPOJIS IO JUCIMILIMHE SK3aMEH IIPOBOAWTCSA B YCTHOM
dbopwme.

I xdx

Kpurepuu onieHKH 3axaHul
«OTINYHOY - OoJree 90 OamnoB;
«xopo1ioy - 6onee 75 6aios;
«YJIOBJIETBOPUTEIBLHOY» - MeHee 70 0aloB;
«HEYJOBJIETBOPUTEIBHOY» - MeHee 50 0aoB.

Pa3pa6orunk: K.p.-M.H., qoment < (LEEETIT



