IIpunosxenne 2 k PII/I Boicinas maTemaTuka
13.03.02 DeKTpOIHEPreTHKA U JIEKTPOTEXHUKA

HamnpagsienHocTs (Mpouib) — DJIEKTPONPHUBOI H ABTOMATHKA

®opma 00yUeHHUs — 3209HASA
I'ox nadopa - 2015

OLIEHOYHBIE CPEJCTBA JJIS1 IPOBEJAEHMS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIIUXCS MO JUCHUIIIUHE (MOY.JIIO)

1. OoOmmue cBeaeHud

1. | Kadenpa OO0MmUX TUCIUILINH

2. | HammpaBneHnne moAroTOBKH 13.03.02 DnexTpodHEepreTHKa U ANEKTPOTEXHUKA
3. | HammpaBnennocts (mpoduis) | DIEKTPONPUBOJ M aBTOMATHKA

4. | Iucuunnursaa (MOJ1yJb) Beicmias MaTemarnka

5. | ®opma oOydeHHS 3a09HAS

6. | ['ox Habopa 2015

2. IlepeyeHb KOMIIETEHIIHIA

CIIOCOOHOCTh OCYIIECTBIISATh IOUCK, XpaHEHWE, 00pabOTKy W aHaimu3 WHOpMaNHUUA H3
pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, NPEICTABISITH €¢ B TpedyeMoMm dopmare ¢
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3 Kputepuu u noka3ate/u OlleHMBAHUSI KOMIIeTEeHIIMIi HA Pa3JIMYHbIX ITAanax uxX GopMUpoOBaHUSA

®Dopmupye Kpurepnu u nokasaresu oleHUBAHUS KOMIIETEHIUH
DopMBI KOHTPOJISI
Jrtan GpopMUPOBAHUA KOMIIETEHIHHI masi
3HaTh: Ymern: Baangers: c¢()opMHPOBAHHOCTH
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEHIX .
KOMIIeTeHIN It
ust
OIIK-1 OCHOBHBIE TIOHSTHUS, TEPMUHBI U pemnaTb CUCTEMBI HaBbIKaMU PELICHUS Pemenwue 3amau,
OMpEeICIICHHUS] BEKTOPHOM areOphI 1 JIUHEHHBIX YpaBHEHHUIH, MIPaKTUYECKUX 3324 TPYIIIOBas TUCKYCCHS
JeMeHTbl aHAIUTUYECKOU TeOMETPHUU U aHAJIMTHYECKON reoMEeTpuu. Crioco0b1 3aJ1a4, CBA3aHHBIX C
JNIHHEHHOI anreGphI pelIeHNs CUCTEM JIMHEHHBIX MaTpHIlaMU
ypaBHEHUH, 3aj1a4, CBSI3aHHBIX C
MaTpHUIlaMH
OIIK-1 OcCHOBHBIE IOHATUS, TEPMUHBI U OnpenensiTb TUIIBI HaBbIKaMU PELICHUS Pemenne 3amau,
o onpeAeseHUs] U3 TEOPUH mudepeHITraTbHBIX MIPaKTUYECKUX 3a]a4 TpyINIoBasi TUCKYCCHUS
CHOBBI M deperunaLHoro VH VHTET paﬂbH?FO I QepeHInaTEHOTO U HHTETPAIHOTO | YpaBHEHHH
chncnenmi U Teopust PyHKIMNA KOMIUIEKCHON ycumcienns. Crioco6bl pereHus
IIEPCMEHHON nudpepeHIranbHBIX YpPaBHEHUH 1
WHTETPaIOB
OIIK-1 OCHOBHBIE TIOHSTHSA, TEPMHHBI U OnpenensaTs TUIIBI HAaBBIKAMU PEIICHUS Pewenue 3anau,

DJeMEeHTBI TEOPHH OOBIKHOBEHHBIX
nuddepeHInaNbHBIX YPaBHEHUI.

OIIpe/IeIIeH s TEOPUH OOBIKHOBEHHBIX
auddepeHInanbHbIX YpaBHEHHI.

nuddepeHIraIbHBIX
YPaBHEHUH, pelaTh

MPaKTUYCCKUEC 3a/la4Ui HaA

OCHOBE
i depeHnnanbHbIX
YpaBHEHU

MMPaKTUYCCKUX 3aJ1a4

IpyNIOBas JUCKYCCHS




1. Kpwurepnu u mKaJbl OHCeHMBAHUS

4.1 Pemenue 3a1a4

5 0alJIOB BBICTABISIETCS, €CJIM CTYIEHT PEIIMI BCe PEKOMEHIOBAHHbBIC 3a7aud, MPaBUILHO
U3JI0KHWJI BCE BapHaHThl WX pEIICHHs, apryMEHTUPOBaB HX, C 00s3aTEIIbHOW CCHUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU TIO COACPIKAHHIO 3TO HEOOXOIUMO).

4 Oamna BBICTaBISIETCS, €CIM CTYICHT pemmi He MeHee 85% peKoMeHIOBaHHBIX 3ajad,
NPaBUIBHO M3JI0KWJI BCE BAPHAHTHI PELICHUS, apTyMEHTUPOBAB UX, C 00s3aTeIbHOIN CCHUIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOIMMO).

3 Oamina BBICTaBISETCS, €CIAM CTYAEHT peuruin He MeHee 65% pEeKOMEHIIOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKUII BCE BAPUAHTBI X PEIICHHSI, apIYMEHTHPOBAB HX, C 00s3aTEIbHON CCHIIKOM
Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CIIH 110 COAEPIKAHUIO 3TO HEOOXOAUMO).

0 GamyoB - ecnu CTyAeHT BbINONHUI MeHee 50% 3amanusi, U/Uin HEBEPHO YKa3all BapHAHThI

peLieHusl.

4.2 KpuTepuu OleHKH I'PYNIOBOI TUCKYCCHHI

Banaasl

XapaKTepuCTHKHN OTBETA CTYAEHTA
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- CTYZIEHT I7TyOOKO U BCECTOPOHHE YCBOMJI IPOOIIEMY;

- YBEPEHHO, JIOTHYHO, MTOCIICA0BATEIBHO U TPAMOTHO €T0 M3JIaraeT;

- ONMUPAsACh Ha 3HAHHS OCHOBHOHM M JIOTIOJHUTEIBHOW JIUTEPATYpHI, TECHO
NPUBS3BIBACT YCBOCHHBIE HAYYHBIE TIOJIOKEHHS C  IPAKTHYECKOH
IeSITeIbHOCTBIO;

- yMeno 00OCHOBBIBAET U apIyMEHTHPYET BBIIBUTAEMbIC UM UIICH;

- JIeJIaeT BBIBOBI M 0000IIEHNS;

- CBOOOIHO BJIJICET MOHITUSIMH

- CTYIIEHT TBEpPAO YCBOWJ TEMy, TPAMOTHO M IO CYIIECTBY H3JIaracr ee,
OIUPAsCh HAa 3HAHUSI OCHOBHOM JIMTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TPAKTHUECKON AESITENTbHOCTDIO;

- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHS,

- JienaeT BLIBOIBI U 0000IIEHH;

- BJIQJIECT CUCTEMOM OCHOBHBIX ITOHSITUI

- TeéMa PACKpbITA HEAOCTATOYHO YETKO U ITOJHO, TO €CTh CTYAEHT OCBOMII
npoOjeMy, IO CYIIECTBY U3JIaraeT €€, OMUpasCh Ha 3HAHHUS TOJBKO
OCHOBHOU JINTEPATYPHI;

- JIOMyCKaeT HECYIIECTBEHHBIC OMIMOKH U HETOUYHOCTH;

- UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUY 3HAHUN;

- c51abo apryMEeHTHPYET Hay4YHbIE MOJ0KECHHUS;

- 3aTpyaHsAeTCcs B GOPMYIUPOBAHUH BBHIBOJIOB U 00OOIICHMUIA;

- YaCTUYHO BJaJIee€T CUCTEMOM MOHATHH

- CTYJIEHT HE YCBOMII 3HAYUTEIbHOMN YacTH MPOOIEMBI;

- JIOITYCKAaEeT CYNIECTBEHHBIC ONMTUOKH M HETOYHOCTH ITPU PACCMOTPEHHH €€;
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MIPUMEHEHUH 3HAHUN;

- HE MOKET apTryMEHTHPOBATh HAyYHBIC MTOJIOKCHHS,

- He (hOopMyIIHUPYET BHIBOJIOB M 000OIICHHUI;

- HE BJIQJICCT MOHIATHIHBIM aIlIapaToM

1.3 [loAroToBKAa ONMOPHOr0 KOHCHEKTA

HOIIFOTOBKa MaTCpHraJIOB OIMOPHOI'O KOHCIICKTA SBJISACTCA B(I)(I)CKTI/IBHBIM HHCTPYMCHTOM
CUCTEMATU3AlUH TOJTYUYCHHBIX CTYACHTOM 3HAHHI B nponecce N3ydCHuA AUCIHUITIINHBI.




CocraBieHre OMOPHOTO KOHCHEKTa MPEACTaBIseT CcoO0OW BHA  BHEAyIUTOPHOM
CaMOCTOSITEIbHOW pPabOThl CTYyACHTA IO CO3JaHUI0 KpPAaTKOW HWH(OPMAIMOHHON CTPYKTYPHI,
0000Mmaromeil 1 oTpaxkarmeil CyTh MaTepuana JICKIUH, TeMbl ydeOHuKa. OMOpPHBINH KOHCIIEKT
MpU3BaH BBIICIUTH IVIaBHbIE OOBEKTHl M3YUEHHUS, AaTh UM KPATKYIO XapaKTEPUCTHUKY, UCIOIb3Ys
CHUMBOJIbI, OTPa3UTh CBS3b C JAPYrUMH 3jeMeHTamMu. OCHOBHasl Li€Jdb OMNOPHOIO KOHCIEKTa —
o0JierynTh 3arnoMuHaHue. B ero coctaBieHMHM HCHOIB3YIOTCS pa3iuyHble Oa30BbIC MOHSITHS,
TEPMUHBI, 3HAKH (CUMBOJBI) — OMNOpHbIE cHUrHaIbl. OMNOPHBIA KOHCIEKT MOXET OBITh
MPEJICTABICH CHUCTEMOM B3aMMOCBSI3aHHBIX T'€OMETPUYECKUX (UTYp, COJepKaluX OJIOKH
KOHIICHTPUPOBAaHHOW HH(OpManuu B BHUJAE CTYINEHEK JIOTMYECKOH JIECTHUIIBI; PUCYHKa C
JOTIOTHUTEIbHBIMU DJIEMEHTaMH U JIp.

MakcumaJjibHoe
Kpurepun oueHKH OMOPHOT0 KOHCIEKTA
KOJHYECTBO 0aJ1710B
- IOJIrOTOBKAa MaTepHUaJIOB OMIOPHOTO KOHCIIEKTA 110 U3y4aeMbIM TEMam 5

JMCIUTUIMHBI TOJIBKO B TEKCTOBOM (hopMe;

- MOJTOTOBKA MaTEPUAIOB OMOPHOTO KOHCIIEKTA 10 U3y4aeMbIM TEMaM
JUCLHUIUIMHBI B TEKCTOBOM (hopMe, KOTOpasi COMPOBOXKIACTCS CXEMaMH, 10
tabymyHOW WHpoOpMaruei, TrpaduKamMu, BBIICICHHEM OCHOBHBIX
MBICJICH C IIOMONIBIO IIBETOB, MO TYCPKUBAHUIA.

5.Tunoevie KOHMPOILHBLE 3A0AHUA U MEMOOUUECKUE MAMEPUATBL, ONPEDeAIouUe NPoUedypsl
OUeHUBAHUA 3HAHUIL, YMEHUIl, HABLIKOG U (U1U) ONbIMA 0eAMETbHOCHIU, XAPAKMEPUIYIOUUX
Imansvl GoOpMUPOEAHUA KOMNEMEHYUTL 8 NPOUECCE OCCOEHUS 00PA306AMENbHOU NPOZPAMMEBL.

5.1 Tunoewie 6onpocel K 2pynnoeoil OucKyccuu TpeiCTaBICHbI B IUIAHE IPAKTUUECKUX 3aHATUH.

5.2 Ilpumepul pewienusn 3a0au
Ilpumep 1. [lpuBecT K KAHOHUYECKOMY BUIY YpaBHEHUE:

xzuxx —yzuyy =0. (1.2)

A 3anumem oOmMii B ypaBHEHHsI BTOPOTO MOpsiAKa
auxx+2buxy+cuyy+F(x,y,u,ux,uy):O (1.2)

¥ CpaBHUM K03 (DHUIMESHTHI ITPU MPOU3BOAHBIX B ypaBHeHuH (1.2) u B ucxoanom (1.1):

a=x?; b=0; c:—yz.

OHpe,I[eJ'II/IM, K KaKOMY TUITY IPUHAAJICIKUT UCXOJHOC YPABHCHUC!

D =b? —ac:O—xz(—yz) :(xy)2 >0,

CleIoBaTeNbHO, UCX0HOE ypaBHeHUe (1.1) mpuHaIIeKUT K ypaBHEHUSIM
TUNEepOOTUYECKOTO TUTIA.

Ocy1iecTBUM Mepexo]] K KaHOHHYECKOH (opMe C MOMOIIBI0 0OIUX HHTETPATIOB YpaBHEHUS
XapaKTepUCTHK. B HalreM cirydae 3TO ypaBHEHUE UMEET BH/I:

x? (dy)2 - y2 (dx)2 =0, wm (xdy+ ydx)xdy— ydx)=0,

= xdy+ ydx =0, dy:_@’ =>xy=Cy;
X

Y
Q—dx Z>y—C2.
Y

= xdy— ydx =0,
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CnenoBarenbHo, C1 1 C2 OIpeAesioT ypaBHEHUSI CEMEMCTB XapakTepucTuk. Toraa
Hp€O6paBOBaHI/Ie HC3aBUCUMBIX IICPEMCHHBIX 6yz[eT HUMETH BU

§=C1:xy,
n=Cy=".
X

Haiigem v, nu yy B HOBBIX IIEPEMECHHBIX
y B B 1
Uy =UESy +Upl ugy——un, Uy =UES), +Upl)y, = XUg +;u,7,
— ) 2 _
Uxx _ué‘ffx + ”gqfxﬂx TUppTly TUENEE TUPTxx =
2 2
0 Y

_ 2, Y Yy P
=V ugg =275 ugy + =y + 25Uy,
X X X

2 2 2
Uyy =UEEGy +2UegnS Ty, +Upnlly Y UESy, TUpl]yy, =X Uge + 2z, +

o Unn
Takum 06pa3om, ucxoaHoe ypaBHenue (1.1) B HOBBIX EpEeMEHHBIX HMECT BHUI:
2 2
2| 2 Y o Y 2[ 2 1 N
x|y u§§—2x—2u§n 4 ,7,7+2 -y (x Ugg +2u§,7+x—2u,mj—0,

¥ TIocJie peoOpa3oBaHui, MOTyIYUM

1
Zlu” —4y*u,, =0 wm o Uy = 0,
Xy
C YYETOM TOrO, uT0 Xy =& KaHOHHYECKast (hopMa MCXOIHOTO yPABHEHUS HMEET BUJL:
B 1
Us; = 28 Us 4

IIpumep 2. HaiiT ob1ee perieHnue ypaBHEHHUS:
. 2 _
Uyy —2SINX Uy, —COS™ XUy, —cosx-u), =0.

A 3anumem o0l BUA ypaBHEHUS BTOPOTO MOpsAKa
AUl + 2buxy + Uy, + F(x,y,u,ux,uy) =0

U CpaBHUM KO3 (HULHUEHTHI IPU MIPOU3BOIHBIX B 3TOM YPaBHEHUH U B HCXOTHOM:

. 2
a=1, b=-sinx; ¢c=—cos” x.

OcymiecTBUM Niepexo] K KAHOHUYECKOU (popMe ¢ TOMOIIBI0 OOIIMX WHTETPAIOB YPaBHEHUS

xapakrepucTuk (13.3). B HameMm ciyyae 310 ypaBHEHHE UMEET BUJIL:



2

(dy)? + 2sinxdxdy—cos® x(dx)? =0; = (') + 2sinx- ' —cos® x = 0
' —ZSinxi\/4sin2+4coszx —2sinx+2 ,
- ) = 5 = —sint |

y'=—-sinx+1=dy=-sinxdx+dx; y=cosx+x+Cj;

y'=—-sinx—1=dy=-sinxdx—dx; y=cosx—x+Cj.

CnepnoBarenbHo, C1 1 C2 OIPeNeNaOT YpaBHEHUs CEMENCTB XapakTepucTuk. Toraa
npeoOpa3oBaHUE HE3aBUCUMBIX MepeMeHHbIX (13.5) Oyaer umers BUj

&=C, =y—cosx—x,
n=C, =y—cosx+x.

Haiinem u yoUxysUyy W Uy, BHOBBIX NEPEMEHHBIX
Uy =u§§y tupny =ug +iy,

Uy :ugzg(sinx—l)2 ~2cos? Xugp +u,7,7(sinx+1)2 +uug COSX+iup COSX,

Uy SUEE +2u§77 +um7,.
Uyy =UgE (s1nx—1)-|—2smx-u§,7 +ipy (sinx+1).
[ToncraBuM NoOTy4YeHHBIE TPOM3BOIHBIC B ICXOJHOE YPaBHEHUE, U TIOCIIE TIPeoOpa3oBaHMil

OKOHYATeJIbHO MOJIYyYUM KaHOHUYECKYIO ()OpMY UCXOAHOTO ypaBHEHUS
[— 2sin x(sin x — 1)+ (sin x - 1)2 —cos? xJ~ ugs + [— 4sin’ x —4cos’ xJ~ Uug, +
[— 2sin x(sin x + 1)+ (sin x + 1)2 —cos? x]- Upp +ug co8X +uyCosx—cosx-ug —cosx-u, =0,
0%u B
0con
WHTerpupys ABa)xasl ’TO ypaBHEHHE, ITOJIYYUM PEIICHHE
0
% = f(n). w(&.m)=[ f)dn+p(§) =)= f (n)dn} = y(n)+ p(S)

Bo3sBpamasce Kk «cTapbIM» NEPEMEHHBIM X U Y, 3alIUIIEM OKOHYATEIbHO O0lIee pelieHne

—414577 =0. wm

HCXOJIHOTO YpaBHEHHUS
u(X, y)=@(y —x—cosX) +y(y +X—C0sX) .A

Ilpumep 3. HaliTu penienne ypaBHeHuUs
Upgp =Uxx

YAOBJICTBOPAIOIICC HAYAJIBHBIM YCIIOBHUAM

2
Ur—0=X , ut‘t=024x

A {15 Hax o eHUS penieHust ucXoaHoi 3anaun Ko ucnons3yeM hopmyny Jlanmambepa

(15.10)
x+at

u(x,t) = %[(p(x —at) + p(x +at) |+ 2L [w(©)de,

a x—at



8 kotopoii ¢(x) = x2, w(x)=4x, a a=1.

CrnenoBaTeabHO,
X+t
u(x,t) = l[(x—at)2 —i—(x+at)2 —|—l [40d6 =l(x2 —2xt+1% +x2 +2xt+t2)+
2 2 xX—t 2
2
+%4®7 ifiz%(bcz +2t2)+(x+t)2 +(x—t)2 = x? +12 +4xt.

OKOHYATEIHLHO peuicHuc HCXOHHOﬁ 3aga4u UMCCT B

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

5.3. IlpumepHblii NepeyeHb BONMPOCOB K 3k3aMeHy 1 cemecTp:
DJIeMeHTHI JIMHEHHO aJredpbl
MaTpuubl
Martpuiibl. AnreOpa MaTpwil.
Onpenenurenu. Berunciienue onpenenuTenei.
CBoiicTBa onpeaenuTeIe.
OOparHast MaTpHLa U €€ BEIYUCICHHE.
Pemenue cucrem JIMHEHBIX YPABHEHUI.

CucreMbl TUHENHBIX YPAaBHEHUN, UX PELLICHUS, MATPUYHAS 3aIIHUCh.
Pemenue cucreMpl TMHENHBIX YpaBHEHUH METOJIOM OOpaTHOM MaTpHIIbL.
Teopema Kpamepa, popmynsr Kpamepa.
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTonoM [ aycca.

IIpsiMbIe THHUM M IJIOCKOCTH
YpaBHEHUE MPSIMOH C YIIIOBBIM KO3(PPHUIIHEHTOM.
VYron Mexay npsAMbIMU. Y CIIOBHS MAPAJLIENBHOCTH U NMEPIEHIUKYIAPHOCTH JBYX IPSAMBIX.
O01ee ypaBHEHUE NPSIMOI.
Obu1ee ypaBHeHHE TIOCKOCTH. HopMalibHBINH BEKTOP TIIOCKOCTH.
Yros Mexay AByMs IJIOCKOCTSIMU. Y CJIIOBHSI NAPAJUIEIBHOCTH U NEPIEHANKYJIIPHOCTH ABYX
IIJIOCKOCTEM.
Kanonnueckue ypaBHEHHsI IPSAMOU B IPOCTPAHCTBE.
Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE. Y CI0BUS NMAPAJLIEIbHOCTH U IIEPIIEHAUKYIAPHOCTH
IPSIMBIX B IPOCTPAHCTBE.
VYcnosue napajsienbHOCTH NPSAMOU U IIIOCKOCTH B IIPOCTPAHCTBE.
VcenoBue nepneHANKYJISPHOCTH IPSIMOU U INTIOCKOCTH B IPOCTPAHCTBE.
Yrois Mexay NpsAMOH U IUIOCKOCTBIO.

Kpusbie JMHMH BTOPOr0 MOPSAIKA HA IJIOCKOCTH.
Kanonnueckoe ypaBHeHue amunca. McenenoBanue ¢popmsl 3JUIHIICA.
Kanonuueckoe ypaBHeHue runepOoibl. MccnenoBanue Gopmel rUnepOOIIbL.
Kanonnueckoe ypaBHeHue napaboisl. MccnenoBanue ¢popmbl mapadoisl
OO61iee ypaBHEHUE JIMHUU BTOPOTo nopsiika. [ToHsiTve Tuna JTMHUM BTOPOTO MOPSIJIKA.
BexkTopHblii aHAIH3
[Tonsitue BekTopa. CinokeHue BEKTOPOB, YMHOKEHHUE BEKTOPA Ha CKaJIsp.
JlexapToBa U NOJIApHAsl CUCTEMBI KOOPAMUHAT Ha IJIOCKOCTH.
[unuanpuueckas u chepryueckas CUCTEMbl KOOPAUHAT B IPOCTPAHCTBE.
CkansipHO€E MPOU3BENECHNE BEKTOPOB U €TI0 CBOWCTBA.
BekTopHOE pon3BeIeHNE BEKTOPOB U €T0 CBOMCTBA.
CMmelraHHO€E TPOU3BENIEHUE TPEX BEKTOPOB U €T0 CBOICTBA.
JIBOIHOE BEKTOPHOE MPOU3BEEHHUE.
OcHOBBI MaTEMAaTH4eCKOI0 aHaJIN3a: Tu(depeHPOBAHIE



YucnoBblie NOCIE10BATEIbLHOCTH.

YucnoBele NOCIE0BATENBHOCTH. beckoHeuHO 0obIIne 1 OECKOHEYHO Majble
[10CJIEI0BATEIbHOCTH.
Cxopgmuecs 1nocie10BaTeIbHOCTH: MPeJie M0Ce10BaTeIbHOCTH, OCHOBHBIE CBOMCTBA
CXOJSIIMXCS TIOCIIEI0BATEIbHOCTEM.
MOHOTOHHBIE [TOCIIE10BATEIBHOCTH, YUCIIO €.

DyHKIMHU
Onpenenenne Gynkiuu. CriocoObl 3a1anus QyHKITUH.
[Tpenen ¢pynkuuu. CBoWcTBa mpeenoB. /IBa 3aMeyaTenbHbIX Mpeea.
HenpepbIBHOCTb U pa3pbIBbl PYHKILUH.
CrnoxHble QYHKITUH.

HuddepennmpoBanne
Onpenenenne npon3BoHON. Ee reomeTpuueckuii 1 GU3NIECKUNA CMBICIL.
ITpou3BoHBIE OT 3JI€MEHTapHbIX (GyHKLIUH. Tabaua Nporu3BOIHBIX.
[TpaBuna quddepeHuupoBaHus.
Huddepenunan: onpeaeseHne 1 reOMETPUIECKUNA CMBICIT.
[TpousBoHbIe U TU(GEpEeHITHATIBI BBICIIUX ITOPSIKOB.
JuddepenunpoBanue GpyHKIUH, 33JaHHON TapaMeTPUUECKH.

IIpumenenune nuddepeHINATBHOr0 HCYUCICHUS K HCCJIeI0BAHUI0 QyHKIMT

PackpeiTue nHeonpenenennocret. [lpasumno Jlonurans.
®opmyinsl Telnopa u MakiopeHa.
Paznoxenue B psg MakiopeHa 3J1eMeHTapHbIX (YHKLIUH, BHIYUCIEHUE YUCTA e.
OTpICKaHME C TIOMOIIBIO MPOU3BOJHON YIaCTKOB MOHOTOHHOTO MOBEACHHS ()YHKIIHH.
OTbICKaHMe TOYEK 3KCTpeMyMa (QYHKIMH (HEOOX0IUMOE U JOCTAaTOYHOE YCIOBUSA).
AcumnToTsl rpaduka GyHKIHM.
Cxema uccnenoBanust QyHKIUH.

5.4 IlpuMepHblii IepevyeHb BONMPOCOB K 3a4eTy 2 ceMecTp:

OCHOBBI MATEMATHYECKOTO aHAJIN3a: NHTETPUPOBAHUE.
HeonpenesieHHbIi HHTErPAaJI.

[TonsiTHe TIepBOOOPa3HO PYHKITUN U HEOPEIEIIEHHOTO HHTErpaa.

OcHOBHBIE CBOMCTBA HEOTPECIEHHOTO UHTETrpaJa.

Tabnuiia HeonpeAeIeHHBIX HHTETPAJIOB.

Brruncnenne HeonpeeIeHHbIX HHTETPaJIOB TOJICTAHOBKOM U TIO YaCTSIM.

Paznoxxenne npaBuIIbHOM paliMoOHaIbHON JPOOHU HA CYMMY MPOCTEHUIIUX.

A A
WHTerpupoBanue palMoHaIbHBIX Jpo0el BuIa dx p dx
pup pan Aap bit X— a x—alf .

OnpenesieHHbIH HHTErPAJL.

OrnpeneneHHbl MHTErpall U €ro0 TeOMETPUUYECKUM CMBICI.
OcHoBHBIE CBOWMCTBA ONPE/IEIIEHHOTO HUHTETPaJIa.
Teopema o cpegHeM.
®opmyna Hetotona — JleitOuuma.
Brrancnenne onpeeneHHbIX HHTETPaIoB METOJIOM 3aMEHbI TIepeMeHHOM, (hopMyIia
WHTETPUPOBAHUS 10 YACTSIM.
Brruncnenue miomaan miockoi Gurypsi.
Breruucnenne odnema Te.

Heco0cTBeHHBIC HHTETPAJIbI.
Hecob6ctBennbie nHTETpaibl 1 poaa: onpeaeieHne, MOHATHE CXOIUMOCTH.
JloctaTouHble IPU3HAKU CXOAMMOCTH HECOOCTBEHHBIX UHTETpaoB | pona.
Hecob6cTBenHbIe HHTETpaBI 2 poja: ONpeeICHHE, TOHATHE CXOAUMOCTH.



DYyHKUMH KOMILIEKCHOM IepeMeHHOoI

KomruiekcHbie uncna u 1edcTBUS HaJl HUMH.

AnrebGpanyeckasi, TPUrOHOMETpUYECKas U MoKa3areabHast (OpMbI 3aMHCH KOMITJIEKCHBIX YHCE.
[TonsiTrie QyHKIIMK KOMIUIEKCHOHM TiepeMeHHoi. HenmpepbhIBHOCTh (PyHKITHH.
HuddepenunpoBanre GpyHKINN KOMIUIEKCHON MEPEMEHHOM, Tpou3BoiHasi, ycnosusa Komm-
Pumana.

AHanmuTryeckast QyHKIUS U €€ CBOMCTBA.

['eomeTpUyeCKHii CMBICI TPOU3BOAHON (DYHKIIMH KOMILIEKCHON MIEPEMEHHOM.

HHuTerpan oT pyHKIIMN KOMIJIEKCHOU ITEPEMEHHOM: ompe/eleHue U CBOMCTBa, Teopema Ko u
ee 0000IIIeHne Ha CITydali MHOTOCBSI3HOHM 00JIacTH.

Wurerpanbuas ¢popmyna Komn.

5.5 IlpumepHbIii MepeyeHb BONMPOCOB K IK3aMeHy 3 ceMecTp:

OcnoBubIe onpenenenus. uddepennuanbapie ypaBHEeHUS 1-T0 mopsaka.

VYpaBHEHUS ¢ pa3eNAOIUMKICS EPEMEHHBIMH.

Jluneiinsie udepeHmanpHpIe YpaBHEHUS IEPBOTO MOPsAKa C TOCTOSTHHBIMU K03 duiimenramu.
Juddepenumanbable ypaBHEHHsI BTOPOTO MOPSIKA.

Jlunetinsie onmHOpoaHbIe AuddepeHnnanbHbIe YpaBHEHUS! € MOCTOSHHBIMH KOX(QHUIIMEHTAMH.
Merton Ditnepa.

[Tpumenenne nuddepeHnnanbHBIX YpaBHEHHUH B (PU3HKE.

@da30Bble TPAEKTOPUHU U 0COObIE TOUKU AU (epeHInanbHbIX YpaBHEHUI.

O meronax pemenus cucteM auddepeHnnanbHbIX YpaBHEHUH ¢ TOCTOSHHBIMU K03 duiimenramu.

5.6 IIpuMepHbIii NepeyeHb BONMPOCOB K IK3aMeHY 4 ceMecTp:
OK3aMeH, IPOBOJUMBIH B 4 cemecTpe, 000011aeT B cebe BOIIPOCH! IO BCeMY Kypcy MaTeMaTHKH 3a
npeabayme 3 cemecTpa
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