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2. IlepeyeHb KOMIIE TE HI[HIA

Ccroco0eH OCYIIECTBIIATh MOUCK, KpUTUUECKU aHAIM3 U CHHTE3 WHPOPMAITUU, TIPUMEHSITh
CHCTEMHBIH MOJXO /IS pellieHus mocTaBieHHbIX 3a1au (YK-1)

CIIOCOOCH MPUMEHSTh COOTBETCTBYIOIMH (PM3MKO-MAaTEeMATUUYECKHI armapar, MeTOJIbI
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3 Kpl/lTepl/II/I M MOKa3aTeJd Olle HUBAHUA KOMIIeTe HIUIA Ha PA3JIMIHBIX ITAarax ux (l)OpMP[pOBaHI/Iﬂ

®opmupye Kpurtepun u nokazare/iu oue HUB AHHUSI KOM IleTe HIM i
D opMbI KOHTPOJISA
Jtan ¢GopMUPOBAHUS KOMIIEe TEHIUH Mmasi
3HaTh: Ymerth: Baaners: copmupoBaHHOCTH
(pa3nenbl, TeMbI 1 UCHUILUIHHBI) KOM Ie TEH [ .
KOM Ile TeH L1 Ui
us
YK-1 OCHOBHBIE TOHATHS, TEPMUHBI U pelaTb CUCTEMbI HaBBIKAMU peLICHUs Pemenue 3anau,
OIIK-2 OTIpeIeNiCHNs] BEKTOPHOH anre0psl U JIMHEHHBIX YPaBHEHUH, MPaKTUYECKU X 33424 TpyINIoBast JUCKYCCHS
DJeMEHTHI aHA TH THIECKON TeOMETPHH H aHaIM THIecKOit reomeTprn. CrocoOsI 3a/ay, CBS3aHHBIX C
JHHEIHO are6psI peLIeHNs CUCTEM JIMHEHHBIX MaTpuLaMHu
YpaBHEHMIA, 3a 1a4, CBI3aHHBIX C
MaTpULaMHU
YK-1 OCHOBHBIE TOHATHS, TEPMUHBI U OnpenensiTe TUIIBI HaBbIKAMU PELICHUs Pemenue 3anau,
OIlK-2 OmpeeNieHUs U3 TEOPUH 1 dhepeHIraIbHbIX NPaKTUYECKU X 3a/1a4 TpyINIoBast JUCKYCCUS
OcHOBBI W peperInanbHOTO H HHTErPaTbHOTO midGepeHINaNsHOT0 ¥ MHTErPAILHOTO | ypaBHEHMI
HCYUCIICHHUS U TeOpHsl () YHKI M KOMILIE KCHOM ucumcienus. Croco6bl pelenus
HEpEMEHHON midepeHInaNbHbIX ypaBHEH I 1
WHTETPAJIOB
VK-1 OCHOBHBIE MTOHATHS, TEPMUHBI U OnpenensaTe TUTIBI HaBBIKAaMU pEIICHUS Pemenue 3apau,
OIIK-2 OIpeesIeHUs TEOPUU OOBIKHOBEHHBI X 1 dhepeHInaTbHbI X IIPaKTUYECKU X 3a/1a4 rpyInoBast JUCKYCCUS

DneMeHTbl TeOpPUU 0OBIKHOBEHHBI X
G dhepeHnrnansHbIX ypaBHEHHUH.

¢ depeHratbHbIX ypaBHEHHH.

ypaBHEHHI, peliaTh
MPaKTHYECKHE 3a/1a9H Ha
OCHOBE

1o dhepeHInatbHbI X
YpaBHEHHM




1. Kpurepum u mkajbl OeHUBAHUS

4.1 PemieHue 3aaa4

5 0aiyoB BBICTABISETCS, €CIIM CTYACHT PEIIMJI BCE PEKOMEHJ/IOBAaHHBIC 3a7ayM, MPaBHIBHO
U3MIOKUIT BCE BapHaHThl MX pEIIEHUs, apryMEHTHPOBAaB HX, C O0S3aTeNbHOM CCHUIKOM Ha
COOTBETCTBYIOIIE HOPMATHUBHI (€CITH IO COACPIKAHUIO ITO HEOOXOAUMO).

4 Gamna BBICTABISIETCS, €CIM CTYICHT penmia He MeHee 85% pEeKOMEHJIOBaHHBIX 3ajad,
MPaBUIIFHO U3JI0KHII BCE BAPUAHTHI PEILIEHUS, ApTYMEHTHUPOBAB UX, C 0053aTENbHON CCHIJIKOW Ha
COOTBETCTBYIOIIE HOPMATHUBHI (€CITH IO COACPIKAHUIO ITO HEOOXOAUMO).

3 Oanna BBICTABISETCS, €CIM CTYACHT penmia He MeHee 65% peKoMEeHJOBaHHBIX 3aj1ad,
MPaBUIILHO U3JI0KHII BCE BAPUAHTHI UX PEIICHUS, apTyMEHTHPOBAB HX, C 003aTENIbHOM CCHUIKOM
Ha COOTBETCTBYIOIIME HOPMATUBHI (€CIH 11O COAEPKAHUIO ITO HEOOXOIMMO).

0 6amioB - ecnu CTyAEHT BbloNHWI MeHee 50% 3aianusi, U/ HEBEPHO yKa3all BapHaHThI
peleHus.

4.2 Kputepuu oule HKU I'PyNIoBOi TUCKYCCHH

banabl XapaKTepUCTHKH 0TBETA CTYAeHTa
5 - CTY/ICHT INIYOOKO U BCECTOPOHHE YCBOMII MMPOOIIEMY;
- YBEPEHHO, JIOTUYHO, MTOCIEIOBATEIHHO U TPAMOTHO €T0 M3J1araer;
- ONHPAsCh HA 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JHTEPATyphl, TECHO
MPUBS3BIBAET  YCBOCHHBIE  HAYYHBIC TIOJOKEHHUS C  TMPAKTHUYECKOU
NeSITeIbHOCTHIO;
- yMeNi0 000CHOBBIBACT M ApTyMEHTUPYET BBIIBUTACMEBIE M HJICH
- JIeJIaeT BBIBOJIBI 1 00OOIIEHHS;
- cBOOO/IHO BJIaJICeT MOHATUSIMU
4 - CTYIEHT TBEpPJO0 YCBOWJI TE€MY, IPaMOTHO WM IO CYIIECTBY M3Jaraer ee,
ONMMpPAasiCh Ha 3HAHUS OCHOBHOM JIMTEpaTyphI;
- HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUYECKON JIEATEITHHOCTHIO;
- aQpTYMEHTHUPYET Hay4yHbIE TOJIOKEHHUS,;
- JICNaeT BBIBOABI U 000OIICHMS,
- BJIQJICET CHCTEMOM OCHOBHBIX IMOHSATHUI
3 - TeMa PacKpbITa HEJOCTATOYHO YETKO U TMOJHO, TO €CTh CTYACHT OCBOMII
npobieMy, MO CYIECTBY U3Jaraer ee, OMMpasCh Ha 3HAHUS TOJIBKO
OCHOBHOM JINTEPATYPHI;
- JIOMYCKAeT HECYIIECTBEHHBIEC OMMOKN 1 HETOYHOCTH;
UCIIBITBIBACT 3aTPYAHCHUS B IPAKTHICCKOM IIPUMCHCHHIN 3HAHU I,
c11abo apryMeHTUPYET HaydHbIE MTOJIOKEHUS;
- 3aTpyAHseTca B (OPMYIMPOBAHUH BBIBOJOB M O0OOICHHUIA;
- YaCTUYHO BJIAJIEET CUCTEMOU MOHSITUI
0 - CTYJEHT HE YCBOWJI 3HAYUTENIbHON 4acTU MPOOJIEMBI;
- IONyCKAeT CYIIECTBEHHBIC OMMOKA M HETOYHOCTH MPH PACCMOTPEHUH €€;
- UCTIBITBIBACT TPYAHOCTH B MMPAKTHICCKOM IMPUMCHCHHUH 3HAHWH
- HE MOXET apryMEHTHPOBATh HAy4YHbIE TTOJIOKEHHUS;
- He (JOPMYIUPYET BBIBOJIOB M 000OIICHHIA;
HE BJIAJICET MOHSITUIHBIM aImiapaToM

1.3 IToaroToBKa ONMOPHOT0 KOHCIMEKTA

[ToaroroBka MaTepuasoB OMOPHOIO KOHCIEKTa SIBJISIETCS 3(PQPEKTUBHBIM HHCTPYMEHTOM
CHCTeMaTH3all | OJYyYeHHBIX CTYJCHTOM 3HaHUH B IIpOIecce U3ydeHUsl 11 CLIUTIINHBI.



CocraBjieHHE OIMOPHOTO KOHCIIEKTAa TMPEACTaBIseT CcOOOM BUJA  BHEAYIUTOPHOU
CaMOCTOSITeIbHOW pabOTBl CTyIEHTa MO CO3JaHUI0 KpaTKO HHGOPMAIMOHHOW CTPYKTYPHI,
00001AIIEH U OTpaKalIIEH CYThb Marepuayia JCKIUH, TeMbl ydeOHHKAa. OMOPHBIA KOHCIIEKT
MPU3BaH BbIJIEIUTH ITIaBHbIE OOBEKTHl U3yUeHUs, 1aTh UM KPAaTKYI0 XapaKTepUCTHKY, UCIIOIb3Ys
CUMBOJIBI, OTPa3UTh CBSI3b C APYrUMH dyieMeHTaMu. OCHOBHAs IeNlb OMOPHOTO KOHCIEKTa —
00JIeTYNTh 3allOMUHAHWE. B €ro CoCTaBICHWH WCHOJIB3YIOTCS pa3linyHbie 0a30BBIC IMOHSATHS,
TEPMUHBI, 3HAKH (CUMBOJIbI) — OMNOpPHbIE CHUTHAIbI. OMNOPHBIA KOHCIEKT MOXET OBITh
MPEACTaBICH CHCTEMON B3aMMOCBS3aHHBIX TE€OMETPUYECKUX (UTYp, COAEpKaIMX OIOKU
KOHIICHTPUPOBAaHHOW HWHGPOpPMAlMM B BHJE CTYIEHEK JIOTMYECKOW JIECTHULBI; pPHUCYHKa C
JOTIOJTHUTENBHBIMUA 3JIEMEHTAMHU U JIP.

MaxkcuMaJjabLHoe

Kputepuu onie HKM 0O PHOT0 KOHCIEKTA
KOJIMYECTBO 0AJ1JI0B

- IOJIrOTOBKAa MaTEpHUaiOB OMIOPHOTO KOHCIEKTA M0 U3y4aeMbIM TEMaM 5
JUMCLIUIUIMHBI TOJIBKO B TEKCTOBOH (opMe;

- IOJITOTOBKAa MaTE€pHUaIOB OTIOPHOTO KOHCIIEKTa M0 U3Yy4aeMbIM TEMaM
JTUCIUIIMHBI B TEKCTOBOM (hopMe, KOTopasi COIPOBOXKIAETCS CXEMaMHU, 10
TabauuHoOll uHpopManMen, rpaduKkamMH, BBIJEICHHEM OCHOBHBIX
MBICJIEN C TOMOIIIBIO IIBETOB, O TUEPKUBAHUN.

5.Tunogvle KonmpobHble 3a0aHUs U MeMOOUUEeCKUe MAMEPUAIbl, Onpedenaroujue npoyeoypsl
OUeHUBAHUA 3HAHUIL, YMEHUIl, HABbIKO8 U (UU) OnbIMA 0esime1bHOCMU, XAPAKM EPUYIOUUX
Imanvt YopmMupoeanus KOMnemenyuil 8 RPoOyecce 0C8OeHUA 00PA306AMENbHOI RPOZPAMMOBL.

5.1 Tunosgvie 60npocol K zpynnoeoﬁ OMCKyCCMM IMpEaACTAaBJICHBI B IIJIAHC ITPAKTUYCCKUX 3aHATHH.

5.2 Ilpumepwt pewienus 3a0au
Ilpumep 1. IlpuBecTH K KAHOHUYECKOMY BUIy YPaBHEHHUE:

xzuxx —yzuyy =0. (1.1)

A 3anumem o0umii BUJ ypaBHEHHS BTOPOTO MOPSIIKa
auxx+2buxy+cuyy+F(x,y,u,ux,uy):0 (1.2)

U CpaBHUM K03 (OGUIIHEHTHI TP IPOU3BOIHBIX B ypaBHeHur (1.2) u B ucxomuom (1.1):

azxz; b=0; c:—yz.

OmnpenenuM, K KAKOMY TUITY TPHHAUICKUT UCXOIHOC YPAaBHCHHE:
D=b%—ac= O—xz(—yz) =(xy)2 >0,
clenoBaTeNnbHO, HcXoAHOe ypaBHeHue (1.1) npuHaaneXuT K ypaBHEHUAM

THIEepOOTMYECKOTO THUTIA.
OcyI1ecTBUM Mepexo]] K KAHOHMYECKOW (popMe ¢ TOMOTIBIO 00X HHTETPAJIOB YPaBHEHHUS
XapakTepucTuK. B Hamem cinydae 3To ypaBHEHUE UMEET BUJI:

xz(a’y)2 - yz(dx)z =0, wim (xdy + ydx)(xdy — ydx) =0,

= xdy + ydx =0, ﬂ=—§, = xy = Cp;
y X
= xdy — ydx =0, ﬂ:@, :>X=C2.

y X X



CnenoBarenbHo, C1 u Cy ONpenensoT ypaBHEHHUSI CEMEHUCTB XapaKTepucTuK. Toraa
npeoOpa3oBaHNE HE3ABUCUMBIX IEPEMEHHBIX OyJIET UMETh BU T

éj = Cl =XV,
Y
n=Cy=-.
X
Haiinem v, nu yy B HOBBIX TIEPEMEHHBIX
y 1
Uy =ugy +upn —uézy——un, Uy =ugs), +upl)y, = Xig +;u,7,

2 2
Uxy :”.f.g“gx +2u§n§x77x TUppllx TUETEE TURTIxx =
2 y2 y2 y
=y ugs —2x—2u§,7 +—4u,7,7 2x—3u,7,

_ 2 2 )
Uyy =UgeCy + 2y STy +lyylly +UESyy +FUpllyy =X ugs + g, +
Taxum 006pazom, ucxonHoe ypaBHeHue (1.1) B HOBbIX IEpEMEHHBIX UMEET BU:

2 2
Y +2y

5 Unn

2| 2 Y 2( .2 1 3
X7 yugs —2x—2u§,7 +x—4u,7,7 x—3u77 -y (x uge +2u§,7 +x—2u,7,7]—0,

U TI0CJie TPeoOpa3oBaHui, TOTyIHM

Zlun—4y2u§ﬂ =0 wm iu”—ug =0,

2xy 7
C y4ETOM TOTO, 4T0 XY =& KaHOHMUecKas (opMa UCXOJHOTO YPAaBHEHUS MMEET BHIL:
1
uéf’? - 2§ uc_f .A

Ilpumep 2. Haiitu o01miee perieHne ypaBHEHHUS:

. 2 _
Uyy —2SINX Uy, —COS™ X Uy, —cOsX-uy, =0.

A 3anumem oOumii BUJ ypaBHEHHS BTOPOTO MOPSIKA
AUl + 2buxy +cuy, + F(x,y,u,ux,uy) =0

U CPAaBHUM KO3 (h(UIIMEHTHI TP MTPOU3BOTHBIX B ’TOM YPaBHEHUH U B MCXOJAHOM:

a=1;, b=-sinx; ¢ =—cos’ x.

OcyiecTBUM Iepexol K KaHOHUYECKOH (opMe ¢ MOMOIIBIO 00X HHTETPAIOB YpaBHEHUS

xapakrepuctuk (13.3). B Hamem cirydae 3T0 ypaBHEHHE UMEET BUI:



2

(dy)2 +2sinxdxdy—cos2 x(dx)2 =0, = (y')2 +2sinx-y' —cos” x=0;
, —2sinxi\/4sin2+4c0s2x —2sinxt2 :
y = 5 = 5 =—sint;

!

y =—smx+1=dy=—sinxdx+dx; y=cosx+x+Cy;
y'=—sinx—1=>dy=-sinxdx—dx; y=cosx—x+C».
CnenoBarenbHo, C1 1 Cy ONPEneNsatOT ypaBHEHUSI CEMEHUCTB XapaKTepucTuK. Toraa

npeoOpa3oBaHKe HE3aBUCUMBIX IepeMeHHbIX (13.5) Oyner numers BU

E=C|=y—-cosx—x,

n=C, =y—cosx+x.

Haitnem Uy Uy, Uyy W Uy, B HOBBIX IEPEMEHHBIX

Uy =UESy +upl), =ug +up,

Uy :ugzge(sinx—l)z ~2cos? Xugp iy (sin)c+1)2 tug COSX+up COSX,
Uyy SUEE +2u§,7+um7,.

Uyy =Ugs (sinx—l)+2sinx-u§,7 +u,7,7(sinx+1).

[loacraBuM mosydeHHbIE TPOU3BOIHBIE B HCXOIHOE YPaBHEHHE, U MTOCIIE TPeoO0pa3oBaHui
OKOHYATEJbHO MOJTYYUM KaHOHUYECKYI0 (POPMY UCXOJAHOTO YPaBHEHHUS

[— 2sin x(sinx — 1)+ (sinx — 1)2 — cos? xJ- ugs + [— 4sin? x — 4cos” xJ- Ugy +

[—2sinx(sinx+ 1)+ (sinx+1)2 —cos®x
0%u B
0gon

HHTCFppr;I ABAXIbI 3TO ypaBHeHHe, HOHyI'II/IM peH_[eHI/IC
8
a_j; = f(n). w(&.m)=[fn)dn+p(&)={w(n)=] f(n)dn}=w(n)+ ()

BosBpamasich Kk «cTapbIM» IEPEMEHHBIM X U ), 3allUILeM OKOHYATEIbHO O01lee pellieHe

-u,m+u§cosx+u,7Cosx—cosx~u§ —COSX Uy = 0,

—4u§,7 =0. um

HUCXOIHOI'O ypaBHeHI/ISI
u(x,y)=@(y —x—cosx)+w(y+X—CosX).A

Ilpumep 3. HaiiTu peleHne ypaBHEHUs

Uy = Uxx
y,Z[OBJ'IeTBOpHIO e Ha4YaJIbHbIM YCJ'IOBI/ISIM

u‘t:(): x2, Upl—0=4x.

A 511 HaxoXKIeHUS peleHus nexoqHo 3anaun Koum ucnons3yem dopmyny Janambepa

(15.10)
x+at
u(x,0) = L [p(e—at) + p(x+an)]+ = [p(©)do,
2 2a x—at



B KOTOPOIi (p(x) = xz, w(x)=4x, a a=1.

CrnenoBaTelbHO,
1 1x+t 1
u(x,t)z—[(x—at)z+(x+at)2]+— j4®d®=—(x2—2xt+t2+x2+2xt+t2)+
2 2 2
1,0% st 1(,2 . 42 2 2_.2..2
+547 fc_t:E(Zx +2t )+(X+t) +(x_t) =x"+1 +4xt.

OxoHYATENBHO peUICHUC HCXOJHOM 3aJaud UMEeT BU]I

u(x, ) =x>+1t> +4xt. A

5.3. IlpumepHbIii NepevyeHb BONMPOCOB K 3K3aMeHY 1 cemecTp:
DJIeMeHTHI JIMHe HHOM a/1re0pbl
Martpunbl
Marpuiisl. Anredpa MaTpuil.
Onpenenureny. Beraucnenue onpenenuTenei.
CBoiicTBa onpeaenuTenei.
OOpaTHast MaTpHIla B €€ BEIYHCIICHHUE.
PemieHne cucreM JIMHEMHBIX YpaBHe HU.

CucTeMbl JINHENHBIX ypaBHEHU N, UX PEIICHU S, MATPUYHAs 3aIIKCh.
Pemenue cuctemsl TMHENHBIX YpaBHEHUH METOJOM 0OpaTHONW MaTpHUIIbI.
Teopema Kpamepa, dopmynsr Kpamepa.
Pewenne cucrem nMHENHBIX ypaBHEHUW MeTo0M [aycca.

IIpsimMble JIMHUM M IVIOCKOCTH
VYpaBHeHUE NPSAMOI € yrIOBBIM K03 hHULIHEHTOM.
Yros MeXy NPAMBIMU. Y CIIOBHSI TAPAIIJIEIBHOCTH U MEPIIEHMKYISAPHOCTH JIBYX MPSAMBIX.
OO0mee ypaBHEHHE MTPSIMOIA.
OO6mee ypaBHeHHE MII0CKOCTH. HOpMasbHBIN BEKTOP MIIOCKOCTH.
VYTroa MEXY OB YyMs IIIIOCKOCTSAMHU. Y CJI0OBUS NapauIeIbHOCTU U MEPHEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEH.
KanoHnyeckue ypaBHEHHS IPSMOU B IIPOCTPAHCTBE.
Yros MEXY NPAMBIMU B IIPOCTPAHCTBE. Y CIOBHUSI IAPAJJIENIbHOCTH U IIEPIIEH AU KYIIPHOCTH
HPSIMBIX B IPOCTPAHCTBE.
YciioBre napajiesIbHOCTH MPSMOM U IIJIOCKOCTH B IPOCTPAHCTBE.
VYcnoBue neprneHMKyISIPHOCTH IPSAMOM U INIOCKOCTH B IIPOCTPAHCTBE.
Yroa Mexay npsMoi U MIOCKOCTHIO.

Kpusbie 1uHNE BTOPOI0 MO PsiIKa HA IIOCKOCTH.
Kanonnueckoe ypaBHeHue smmca. MccnenoBanue GopMel duInIica.
Kanonnueckoe ypaBHeHue runepo6oisl. MccnenoBanue Gopmbl THIIEPOOITHI.
Kanonnueckoe ypaBHeHue napabdosnsl. MccnenoBanue Gopmsl mapadosist
OO0mee ypaBHEHHE JTMHUM BTOPOTO Nopsiyika. [IoHATHE THIIa TMHUW BTOPOTO MOPSIKA.
BekTopHblii aHau3
[Tonsarue Bekropa. CiokeHne BEKTOPOB, YMHOKEHHUE BEKTOPA Ha CKAJIAP.
JlexapToBa U MOJsPHAsi CUCTEMBI KOOPAUHAT HA MJIOCKOCTH.
[unuuapuyeckas U cepudeckas CUCTEMbl KOOPAUHAT B IIPOCTPAHCTBE.
CxansipHO€ IpOU3BEACHHUE BEKTOPOB U €T0 CBOMCTBA.
BexropHoe npousBeneHne BEKTOPOB U €r0 CBOMCTBA.
CMemaHHOE IPOU3BENECHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
JIBOMHOE BEKTOPHOE IIPOU3BEICHHE.
OcHOBBI MaTeMaTH4eCKOro aHaIu3a: 11 ¢epeHEpOBaHME



YucJioBbIe 10CT€10BATE/ILHOCTH.
YucnoBele mocnenoBaTeabHOCTH. beckoHeuHo Oouiblme u 6ECKOHEYHO Majibie
I10CJIEZI0BATEIbHOCTH.
Cxopsumecs nocae10BaTeIbHOCTH : IPE/IEN MOCIe10BaTENIbHOCTH, OCHOBHBIE CBOMCTBA
CXOJSIIM XCS TOCIIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCIEA0BATEIBHOCTH, YHUCIIO €.
DOyHKIUU
Onpenenenue ¢yHkiuu. CiocoOb! 3aaHus GYHKITUH.
[penen ¢pyakuuu. CoiicTBa mpeaenoB. J[Ba 3aMedaTeIbHBIX IIpeena.
HenpepbIBHOCTB 1 pa3pbIBbI (PyHKLHH.
CnoxHble QYHKIHH.
Huddepenniupoanue
Onpenenenue mpou3BoaHol. Ee reomeTprieckuii 1 GU3NUIECKUN CMBI CIL.
[Ipou3BoaHbIe OT AeMEHTApHBIX (HYHKIMHA. TabauIa Mpon3BOAHBIX.
[IpaBuna nuddepeHurpoBanus.
Huddepeniuan: onpeneneHne 1 reOMeTPHUECKH CMBICIT.
[pousBoanbie U AUQQepeHIInabl BBICIIMX MOPSIKOB.
Huddepeniupoanue GyH KUK, 3aJaHHON TapaMeTPHUUECKH.
IIpumenenue nuddepeHIHATBLHOI0 HCYHCIEHUSA K HCCIeI0BAHNIO () yHKIMH
Packpeitue Heonpenenennocren. [Ipasuito Jlonurans.
®opmynsl Teitnopa u Maknopena.
Paznoxenue B psin MakiiopeHa 37eMeHTapHbIX (YHKIUN, BEIYMCICHUE Yncia e.
OTpICKaHHUE C TOMOIIBIO TPOU3BOAHON YIaCTKOB MOHOTOHHOTO TIOBEICHUS (PYHKITUH.
OTbIcKaHME TOYEK FIKCTpeMyMa PyHKIUHU (HEOOXOIMMOE U 10CTaTOYHOE YCIOBHUS).
AcuMInToThl rpaduka GyHKIUU.
Cxema uccrnenoBaHus QyHKIIUU.

5.4 IlpumepHbIii NepevYeHb BONPOCOB K 3a4eTy 2 ceMecTp:

OCHOBBI MaTEMAaTUYECKOTO aHAJIN3a: UHTETPUPOBAHUE.
HeonpeaeeHHbIi HHTETPAJI.

[onsaTne nepBooOpasHoOii (PyH KUK U HEOPEAETCHHOTO HHTETpaa.

OCHOBHBIE CBOMCTBA HEONMPEACIEHHOTO HHTETpaIa.

Tabnuia HeonpeaeIeHHBIX HHTETPAJIOB.

Beruncnenue HeonpeaeieHHbIX HHTETPAJIOB ITOJCTAHOBKOM U 110 YaCTsM.

Paznoxenuve npaBuabHON parioOHATBHON JPOOH HA CyMMY IMPOCTEH I X.
A

[ A ax ] —2 ax
HuTerpupoBanue panoHalbHbIX ApoOelt Buaa ¢ y— g MYy

OnpenesieHHBINH HHTETPAJ.

OrnpeneneHHbIH HHTETPAT U €10 TEOMETPUUYECKUN CMBICIT.
OcCHOBHBIE CBOHCTBA OIPE/ICIIEHHOIO HHTErpaa.
Teopema o cpenHEM.
®opmyna Hetotona — Jleitbnuma.
Beluncrnienue onpeieieHHbIX MHTETPaloB METOJIOM 3aMEHbI IIEpEMEHHOH, (opMyra
MHTETPUPOBAHUS IO YACTSIM.
Brrumncnenue miomany miocko (QUrypsl.
Beruucnenue oobema e

Heco0cTBeHHBIC MHTErPAJIbI.
HecoOcTBenHsble nHTErpansl 1 posa: onpenesneHue, HOHITHE CXOAUMOCTH.
JlocTaTouHble MPU3HAKK CXOJIMMOCTH HECOOCTBEHHBIX HHTErpasioB 1 poxa.
HecoGctBeHHbIe MHTErpasbl 2 pojia: oNpeesieHue, HOHSATHE CXOAUMOCTH.



DYHKIMH KOMILJIe KCHOM 1epeMeHHO

KommuiekcHble uncna U AeCTBUS HaJl HUMU.

Anrebpandeckasi, TPUrOHOMETpUYECKas U MoKa3aTesbHas (POPMbI 3aIMCH KOMIIEKCHBIX YK CEll.
[onsaTne GyHKIMM KOMIUIEKCHON nepeMeHHo. HenpepbIBHOCTD (QyHKIHH.
Juddepentiupoanue GyH KUK KOMILUIEKCHOM epeMeHHOM, pou3BoAHasl, ycioBus Komm -
Pumana.

Ananmutudeckast GyHKIUS U €€ CBOWCTBA.

['eomeTpuyeckuii CMbICI TPOU3BOJHON QPYHKIIUN KOMILIEKCHOW MEPEMEHHOM.

WuTterpan ot QpyHKIMU KOMIUIEKCHON EPEMEHHOMN: oIpe/iesieHe U CBOHCTBa, Teopema Konm u
ee 00001IeHre Ha CITydail MHOTOCBSI3HOW OOJIacTH.

Wurerpansaas Gopmyna Komm.

5.5 IIpumMepHbIii IepeyeHb BONPOCOB K IK3aMeHYy 3 ceMecTp:
OcnoBubie onpeaenenus. JuddepeHnnanpabie ypaBHEHUS 1 -TO OpsIKa.
VYpaBHEHUS C pa3fesaio MMUCS IEPEMEHHBIMM.

Jluneiitneie quddepeHInanbHble ypaBHEHUS IEPBOTO MOPs/IKA C TOCTOSHHBIMU K03 (hUIIIEHTaMH.

Juddepeniiuanbabie ypaBHEHUS BTOPOTO MOPSIKA.

Jluneinble oaHOpOAHBIE MU EepeHHaTbHbIE YPABHEHHUS C IMOCTOSHHBIMH KOI((UIIMEHTaMH.

Merton Diinepa.
[Tpumenenne nuddepeHITHATBHBIX YPaBHEHUH B (DH3HKE.
@da30BbIe TPACKTOPHH M 0COOBIE TOUKU AU ((epeHIINATBEHBIX YPaBHEHUH.

O Mmetonax pemeHus cucteM JudepeHIHaIbHbIX YpaBHEHHUH C MOCTOSIHHBIMU KO3 driie HTaMH.

5.6 IlpumepHbIii NepevyeHb BONMPOCOB K IK3aMeHY 4 ceMecTp:

Dx3aMeH, TPOBOAUMBIN B 4 cemecTpe, 00001aeT B cebe BOMPOCH! IO BCEMY KypCy MaTeMaTHKH 3a

npeaslIynme 3 ceMecTpa



