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3 Kpurtepun u nokas3arejiu OeHHBAHHSI KOMIIETEHIIMI HA Pa3IMYHBIX ITanax ux opmMupoBaHus

dopmupye Kpurtepuu u nokasareiu olleHMBAHUSI KOMIIeTEeHIH
®opMBbI KOHTPOJIS
Itan (popMupoOBaHUA KOMIECTCHIIUH Masi
3nartn: Ymern: Baaners: c¢(opMUPOBAHHOCTH
(pa3aebl, TeMbl JUCHUILUIUHBI) KOMIIETEHIL .
KOMIIeTeHIM i
us
OIIK-1 OCHOBHBIE IOHSITHSI, TEPMHUHBI U pelmaTh CUCTEMBI HaBBIKAMH PELICHUS Pemenne 3anauy,
OIIpEeICIICHUS BEKTOPHOU anreOpsl U JIMHENHBIX YpaBHEHHH, MPaKTUYECKUX 3a/1a4 TPYIIOBast TUCKYCCHS
JeMeHTbl aHAJIUTUIECKOU reOMETpUH U AHAJTUTUYECKOUN reomMeTpuu. CriocoObr 3aJga4, CBA3aHHBIX C
JTMHEIHOM areGps PELICHUS CUCTEM JIMHEHHBIX MaTpulamMmu
YpaBHEHUH, 3a/1a4, CBSI3aHHBIX C
MaTpulamMmu
OIIK-1 OCHOBHBIE IOHSITHSI, TEPMHUHBI U Onpenenars TUITbI HaBBIKaMHU PELICHUS Pemienne 3anauy,
0 OnpeesieHUs] U3 TEOPUHU T epeHINATEHBIX MPaKTUYECKUX 3a/1a4 TPYIIOBast TUCKYCCHS
CHOBBI I[I/I(l)(l)epeHHI/IaJ'II)HOFOE/I HHTErp aJ'ILH?FO T PepeHINATEHOTO U HHTETPAIFHOTO | YpaBHEHUH
chncneHmi 1 Teopus PYHKINH KOMIUIEKCHOU ycumcienns. Coco6b! peleHus
HCPCMCHHOM nudhepeHIrabHbIX ypaBHEHUH U
HHTErpajioB
OIIK-1 OCHOBHBIC TIOHSTHSI, TCPMUHEI H OmnpenensiTh THUIBI HaBbIKAMU PELLICHUS Pemenne 3anauy,

DIIEMEHTBI TEOPUH OOBIKHOBEHHBIX
T PepeHINANTBHBIX YPABHCHUIA.

OTIpeIeICHUS TCOPUU OOBIKHOBEHHBIX
T epeHINANTBHBIX YPABHCHUIM.

i hepeHIaTbHBIX
YpaBHCHWIA, peliaTh

MPAKTUYICCKUC 3aJa41 Ha

OCHOBE
i hepeHInaTbHBIX
YpaBHEHUI

MPAKTUYICCKUX 3a1a4

TPYNIIOBAsl JUCKYCCHS




1. KpnTepnn M IIKAJbl OHCHUBAHUA

4.1 Peruenue 3agau

5 0ayuloB BBICTABIISETCS, €CIM CTYAEHT pEIINJ BCE PEKOMEHIOBAHHBIE 3aJaud, MPaBHIILHO
M3JI0KWJI BCE BApUAHTHI UX pEIIeHUs, apryMEHTHPOBAaB MX, C 00s3aTeIbHON CCBHUIKOW Ha
COOTBETCTBYIOIIIME HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOAUMO).

4 Oayna BBICTABISETCS, €CIM CTYIACHT peumi He MeHee 85% peKOMEeHIOBAaHHBIX 3ajad,
MIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHHS, apIYMEHTUPOBAB MX, C 0053aTebHON CCBUIKOM Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIH M0 COACPKAHUIO 3TO HEOOXOAUMO).

3 Oamia BBICTABISIETCS, €CIM CTYACHT pemui He MeHee 65% peKoMeHIOBaHHBIX 3ajad,
MIPAaBUIILHO HM3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 110 COJEPIKAHUIO 3TO HEOOXOAMMO).

0 6amioB - eciu CTyIeHT BbINOIHUI MeHee 50% 3amaHusi, W/HUIU HEBEPHO YKa3asl BapHaHTHI

peuieHusl.

4.2 Kputepum OneHKH IpyNnnoBoi JUCKYCCHH

Banasl

XapaKkTepuCTHKHU 0TBETa CTYeHTa

5

- CTYZICHT T7TyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

- ONUPAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOM JINTEPATYpPhI, TECHO
NPUBSI3BIBAET  YCBOCHHBIC  HAYUYHBIC IOJIOKEHHS C  MPAKTHYECKOM
JEATEIbHOCTRIO;

- yMeJI0 00OCHOBBIBAET M aPTYMEHTHPYET BBIIBUTAEMbIC UM H/ICH,

- JIeNIaeT BBIBOJbLI U 0000IICHNS,

- CBOOOIHO BiaA€ET NOHATHUIMU

- CTYHOEHT TBEPAO YCBOWUJ TE€My, TPAaMOTHO W IO CYIIECTBY H3JIaraer ee,
OTHpPAsiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEI;

- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C IPAKTHUECKON JEITeIbHOCTHIO;

- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;

- JIeNIaeT BBIBOJbLI M 0000IICHNS,

- BJIQJICET CUCTEMOM OCHOBHBIX IIOHATHUHU

- TeMa pacKpbITa HEJIOCTATOYHO YETKO U TOJIHO, TO €CTh CTYJCHT OCBOMII
npobiieMy, MO CYIIECTBY H3JaraeT €€, ONUPasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HEeCYLIECTBEHHbIEC OIIMOKH U HETOUHOCTH;

- UCTIBITHIBACT 3aTPYAHEHUS B IPAKTUYECKOM MPUMEHEHUH 3HAHUM;

- c1a0o apryMeHTHPYeT HayuHbIe TOJIOKECHHUS;

- 3aTpyAHsAETCS B OPMYJIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];

- YACTUYHO BJIAJICET CUCTEMOU MOHATUHI

- CTYZICHT HE YCBOWJI 3HAUUTEIBHOMN YacTH MpoOIEMBI;

- IOTMYCKaeT CYIIECTBEHHBIC OMIMOKH U HETOYHOCTH IPU PACCMOTPEHUH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NMPUMEHEHHUH 3HAHHUI;,

- HE MOKET apTryMEHTHUPOBATh HAyYHBIC MTOJI0KCHHUS,

- He (popMyIHUpyeT BHIBOJIOB U 000OIICHHUI;

- HE BIIAJICECT MOHITHITHBIM ammapaToM

1.3 IloaroToBKa ONOPHOr0 KOHCIEKTA

[TonroToBka MaTepuaiOB OMOPHOTO KOHCMEKTa SBISETCA I(PPEKTUBHBIM HHCTPYMEHTOM
CUCTEMAaTU3alUH NIOJIyYEHHBIX CTYJEHTOM 3HAHUU B IIPOLIECCE U3YUCHUS JUCLUIIINHBL.




CocraBneHne OMOPHOTO  KOHCHEKTa MpPEACTaBIsieT CcoO0OW BHJA  BHEAyIUTOPHOU
CaMOCTOSITEJIbHOW pabOThl CTYAEHTa IO CO3JaHUI0 KPaTKOM WH(POPMALMOHHON CTPYKTYpHI,
oOoOmiaromieil ¥ oTpakaroule CyTh Marepuaia JIEKIUH, TeMbl ydyeOHuka. OMOpHBINH KOHCIEKT
NPU3BaH BBIICINUTH TJIaBHBIE OOBEKTHl U3YyYEHHS, JaTh UM KPaTKyI0 XapaKTepUCTHUKY, HCIIOJb3Ys
CHUMBOJIbI, OTPa3UTh CBS3b C JPYIrMMH d3jeMeHTamMu. OCHOBHas LI€JIb OMOPHOIO KOHCIEKTa —
00JIeryuTh 3aloOMUHAHHE. B ero cocTaBlieHHMHM HCIOJB3YIOTCS pa3iiuyHble 0a30BbIE MOHATHS,
TEPMUHBI, 3HAKH (CUMBOJIBI) — OMNOpHbIE CHUTHANBL. OMNOPHBIH KOHCIEKT MOXET OBITh
NPEJCTaBJICH CUCTEMOH B3aUMOCBS3aHHBIX T'€OMETPUYECKUX (UTyp, colepxamux OIOKH
KOHIICHTPUPOBAHHOW HMH(OpPMAMU B BUAE CTYINEHEK JIOTMYECKOW JIECTHMLBI, PUCYHKA C
JOTIOTHUTEIbHBIMU JIEMEHTAMH U JIp.

MaxkcuMmajabHOe
KpuTtepun oneHKH ONOPHOro KOHCIEKTA
KOJHNYECTBO 0aJ1710B
- IOJIFOTOBKAa MaTEPHAJIOB OTIOPHOTO KOHCIIEKTA 110 U3Yy4aeMbIM TEMam 5

JMCLIUIUIMHBI TOJIBKO B TEKCTOBOM (popme;

- MOATOTOBKA MaTEPHAJIOB OMOPHOTO KOHCIIEKTA MO M3y4aeMbIM TeMaM
JTMCLUUIUIMHBI B TEKCTOBOM (popMe, KOTOpasi COIPOBOXKIAETCS CXEMaMH, 10
TabnuMuHOM MH(pOpManumeH, rpadukamMu, BBIJECICHUEM OCHOBHBIX
MBICJIEHN C IOMOUIBIO LIBETOB, I10JYEPKUBAHU.

5.Tunoevie kKonmponvHble 3a0aHUA U MEMOOUYECKUE MAMEPUAIbL,
onpeoenawuiue npoyedypvl OUeHUBAHU 3HAHUIL, YMEHUIl, HAGLIKOE U (U1u)
onvima OesameabHOCHU, XapaKmepusynouux 3mansvt (opmuposanus
KOMRemeHUuil 8 npoyecce 0C60eHUs 00pa308amenbHOIl NPOZPAMMEBL.

5.1 Tunoevie sonpocel k 2pynnogoit OucKyccuu TPEICTaBICHBI B TUIAHE IPAKTUUECKUX 3aHSATUH.

5.2 IIpumepeol pewrenus 3a0au
IIpumep 1. TlpuBecTy K KAHOHUYECKOMY BUYy YPABHEHHUE:

xzuxx —yzuyy =0. (1.1)

A 3anumem oOmuii BUa ypaBHEHUs BTOPOTO MOPS/IKA
auxx+2buxy+cuyy+F(x,y,u,ux,uy)=0 (1.2)

U CpaBHUM KO3 PHUIMEHTHI IPU MPOU3BOJHBIX B ypaBHEeHUH (/.2) 1 B ucxoHoM (/.1):

a:xz; b=0; c:—yz.

Omnpenenum, K KaKOMY THITY IPUHAICKUT UCXOJHOE YpaBHEHHE:
2 2 2 2
D=b"—-ac=0-x"(—y ):(xy) >0,
CJIeI0BATENIbHO, UCXOJHOE YpaBHEeHUE (/. /) MpUHAANEKUT K YPAaBHEHUSIM
TUNEepOOMIECKOTO TUTIA.
Y

Ocy1ecTBUM nepexo]i K KaHOHUYECKOH (popMe ¢ MOMOIIbI0 0OIIMX HHTETPAJIOB YpPaBHEHUS
XapaKTepUCTUK. B HalieM ciydae 3TO ypaBHEHUE UMEET BHL:



x? (a’y)2 - y2 (dx)2 =0, umn (xdy + ydx)xdy — ydx) =0,

= xdy + ydx =0, d_y:_@, = xy=Cy;
v x

= xdy — ydx =0, @:@, :>Z=C2.
y X x

CnenoBarenbHo, C; 1 C; ONPENeNsOT ypaBHEHUS CEMENCTB XapakTepucTuk. Toraa
npeoOpa3oBaHNe HE3aBUCUMBIX IEPEMEHHBIX OyJIeT UMETh BUJ

§:Cl:xys
n=Cy==.
X

Hanpem 1, nu yy B HOBBIX EPEMEHHBIX
y =UE F U =U L u,=u E,+u =Xug +—u
gox THyllx =ULY 2 U, Uy ZUZcy TUplly = XUs "

2
Uxx :”ggfé:x +2u§77§x77x +“777777x +”§77§§ +u7777xx =
2 2
2 Y Y Y
=y u§§—2x—2u§n +—4u,7,7 2x—3u,7,

_ 2 2 2 1
Uyy SUgeSy +2UgnCyly *lyylly FUgeyy Yuplyy, =XTugs + gy +—upy
Takum oOpa3om, nucxoaHoe ypaBHeHHE (/./) B HOBBIX IEPEMEHHBIX UMEET BU/I:

2| 2 »? y? y 2 S
x|y u§§—2x 577+—4u,7,7+2—3u,7 - [x ugg +2u§,7 szo
U TIoclie mpeoOpa3zoBaHuil, MOTyIUM
1
2Zu,7 —4y’u,, =0 wm %u” —u,, =0,

C Y4ETOM TOrO, uTo XY = & KaHoHHYecKast (pOpMa MCXOJHOTO yPABHEHHUS UMEET BUJL:

1
Ug, :Eus.A

IIpumep 2. Haiiti ob1iee penieHne ypaBHEHUS:

Yy
A 3anumem oOmuii BUA ypaBHEHHS BTOPOTO MOPS/IKA

Ay +2buyy, +cuyy, + F(x, y,u,uy,uy,)=0

) 2 B
Uyy = 28X Uy, —COS™ X Uy, —COSX Uy =0 .

U CpaBHUM KOA(PPHUIMEHTHI IPU MPOU3BOJHBIX B ’TOM YPAaBHEHHH U B MCXOTHOM:

: 2
a=1; b=—-sinx; ¢c=—-cos” x.



Ocy1ecTBUM nepexo]i K KAHOHUYECKOH (popMe ¢ MOMOIIbI0 0OLIMX HHTETPAJIOB YPaBHEHUS
xapaktepucTuk (13.3). B Hamewm ciyyae 310 ypaBHEHHE UMEET BUL:

(a’y)2 + 25sin xdxdy — cos? x(dx)2 =0; = (y')2 +2sinx-y' —cos® x = 0;
2

;L —2sinxi\/4sin2+4cos X —2sinx*2
2 2
y'=—sinx+1=>dy=-sinxdx+dx; y=cosx+x+Cj;

= —sint1;

y'=-sinx—1=dy=-sinxdx—dx; y=cosx—x+C,.
CnenoBarensHo, C; 1 C; ONPENeNsaioT ypaBHEHUS CEMEINCTB XapakTepucTuk. Toraa
npeoOpa3oBaHKe HE3aBUCUMBIX MepeMeHHbIX (13.5) Oymer umeTs BUJ

E=C| =y—cosx—ux,
n=C,=y—cosx+ux.

Haitnem u yslxxsUyy A Uy B HOBBIX IEPEMEHHBIX
Uy =UESy +Upl), =ug +ip,

Uy :ugzgz(sinx—l)2 ~2cos? Xugp +u,7,7(sinx+1)2 +ug COSX+up COSX,

Uy SUEE +2u§77 +u7m,.

Uyy =Ugs (sinx—1)+2sinx- Ugy +u,7,7(smx+ 1).

HO,Z[CTaBI/IM MOJIYYCHHBIC TPOU3BOJHBIC B HCXOJHOC YPABHCHHUEC, U IMTOCJIC HpeO6paSOBaHI/II71
OKOHYATEJIbHO MOJIyYUM KaHOHHUYECKYIO (POPMY HCXOIHOTO YpaBHEHUS

{—2sinx(sinx —1)+(sinx —1)2 —cos? xJ- ugs + {— 4sin® x — 4cos’ xJ~ Uugy +

[— 2sin x(sinx + 1)+ (sin x+ 1)2 —cos? x]- Upp +ug COSX +u,Cosx—cosx - ug —cosx-u, =0,
0%u B
0g0n

WNHTerpupys ABaxasl 3TO ypaBHEHUE, [TOIYYUM PELICHUE

2_?7 = f(n), w(&.n) =] f()dn+o(&)={w(n) = f(n)dn}=w(n)+ (&)

BosBpamasce Kk «cTapbIM» IEPEMEHHBIM X U V), 3aIUIIEM OKOHYATENIFHO 00I1iee peleHne

- 4u§77 = O HJIN

HUCXOAHOT'O YPAaBHCHUSA

u(x,y)z(o(y—x—cosx)+t//(y+x—cosx).A

Ilpumep 3. Haiitu penieHne ypaBHEHUS

Uy =Uxx »
Y/IOBJIETBOPSIOLIEE HAYAIbHBIM YCIOBUAM

u‘t:():xz, Upl—0=4x.

A s HaxOXIeHUs pelIeHus ucXoqHoi 3anayn Ko ucrons3yeM hopmyny Jlamambepa
(15.10)



u(x,t) = %[(o(x —at) + o(x + at)|+ 2ix+ﬁ;(®)d® :

a x—at

B KOTOPOii (p(x) = x? , W(x)=4x,a a=1.

CnenoBaTeibHO,
1 X+t
u(x,t) = —[(x—at)z +(x+at)2]+l [40dO = l(x2 —2xt+1% +x? +2xt+t2)+
2 2x—t 2
2
%4% §i§=%(2x2 R P S ) S B )

OKOHYATEILHO PECIICHUC HCXOHHOﬁ 3aJa4dyu UMCCT BU

u(x,t) = x2 +12 +4xzt. A

5.3. IlpumepHbIil NepeyeHb BONMPOCOB K IK3aMeHy 1 cemecTtp:

DJIeMeHTBI JIMHEeHHOI aJaredpbl

Matpuusl
Marpuupl. Anredpa MaTpHIL.
Onpenenureny. Berunciienue onpenenureneil.
CBoiicTBa onpeaenuTeei.
OOpatHast MaTpHIla U €€ BEIYUCIICHHE.
Pemenue cucrem JIMHENHBIX YPABHEHUI.

CucreMpl TMHENHBIX YPAaBHEHUH, UX PELLICHUS, MATPUYHAS 3aIIHCh.
Pemienue cucrembl IMHEHHBIX YpaBHEHUH METOI0M 0OpaTHOM MaTpPHUIIBL.
Teopema Kpamepa, popmynsr Kpamepa.
Pemenne cucrem nuHENHBIX ypaBHEHUN MeToA0M [ aycca.

IIpsiMble THHUM M NJIOCKOCTH
YpaBHeHHE MPSIMOH C YIIIOBBIM KOA(PPHUIIUEHTOM.
VYroa Mexay npsiMbIMU. Y CIIOBUS apaJuIeIbHOCTH U MEPIEHANKYIISIPHOCTH ABYX MIPSIMBIX.
OO1iee ypaBHeHHE TPSIMOA.
Oomiee ypaBHeHHE TUIOCKOCTH. HopManbHBIN BEKTOP MIOCKOCTH.
VYron Mexay AByMs IJIOCKOCTSAMU. Y CJIOBUS NapaJlIEIbHOCTH U IEPIEHANKYIIPHOCTH IBYX
IJIOCKOCTEN.
KaHoHnueckue ypaBHEHUs IPSAMON B IPOCTPAHCTBE.
VYroa Mexay IpsIMbIMU B IPOCTPAHCTBE. Y CIIOBUS NapajuIeIbHOCTU U MEPIEHANKYIISIPHOCTH
IPSIMBIX B IPOCTPAHCTBE.
VYcnosue napaenbHOCTH NPSMOUM U IUIOCKOCTH B IIPOCTPAHCTBE.
VYcioBue NepneHuKyIspHOCTH IPSIMON U INIOCKOCTH B IPOCTPAHCTBE.
VYroJ Mexkay IpsMOU U IUIOCKOCTBIO.

KpuBblie 1MHMT BTOPOro NOPS/AKA HA MVIOCKOCTH.
Kanonnueckoe ypaBHenue auurnca. MccnenoBanue popMmbl dIUIHIICA.
Kanonudeckoe ypaBHeHue rurnep6osbl. MccnenoBanue GopMbl rUIepOOITEL.
Kanonnueckoe ypaBuenue napaboisl. MccnenoBanue ¢popmbl mapadoisl
OO1iee ypaBHEHHE JIMHUU BTOPOTO Mopsaka. [loHsTHE THITa TWHUM BTOPOTO MOPSIKA.
BexTopHbIi aHAIN3

ITonsTue BexTopa. Cii0k€HHE BEKTOPOB, YMHOKEHHE BEKTOpA Ha CKAJIAP.
JlexapToBa U NOJSPHAs CUCTEMBI KOOPAMHAT Ha TJIOCKOCTH.
[unmuuapudeckas ¥ ceprueckasi CHCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
CkansipHO€ TPOU3BEAECHNE BEKTOPOB U €TI0 CBOWCTBA.
BekTopHOe pou3BeIeHHE BEKTOPOB U €ro CBOKCTBA.



CwMmelianHO€ MPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOKCTBA.
JIBOWHO€ BEKTOPHOE MTPOU3BEJAEHHUE.
OcHOBBI MaTeMaTH4YeCKOI0 aHaau3a: 1u(p¢epeHIIPOBaHUE
YucaoBble N0CIeA0BATEILHOCTH.

YucnoBble mocae10BaTenbHOCTH. beckoHeuHo OoJibIne M OECKOHEYHO MajIble
IIOCJIEOBATEIBLHOCTH.
Cxopsuuecst Mociae10BaTeIbHOCTH: MPEAEI NOCIE0BAaTEIbHOCTH, OCHOBHBIE CBOWCTBA
CXOALIUXCS TOCIIEI0BATEIILHOCTEMN.
MOHOTOHHBIE TIOCTIEA0BATEIBHOCTH, YUCIIO €.

OyHKIMHU
Omnpenenenue ¢pyHkmu. CrocoObl 3amaHus GyHKIIHA.
[Mpenen ¢pynkuuu. CroiicTBa npeaenos. J[Ba 3aMeuaTeNnbHBIX Mpeena.
HenpepbIBHOCTB U pa3pbIBbl (PYHKIHH.
CrnoxHble QyHKIHU.

HuddepenuupoBanue
Onpenenenue npousBoHON. Ee reomerpuueckuii u GpU3NIECKUil CMBICIL.
[Tpou3BoaHbIE OT ANIeMEeHTapHBIX (yHKIMI. Tabmuia npon3BoAHbIX.
[TpaBuna nuddepeHpoBaHus.
Juddepenunan: onpeaeneHne U reOMeTPUIECKUNA CMBICIL.
[TpouzBoanbie U AuhepeHIranbl BEICIINX MOPSIKOB.
JuddepenunpoBanue GyHKINH, 3aJaHHOH TapaMeTPUIECKH.

IIpumenenne nuddepeHunaNIbLHOr0 HCYUCICHU K HCCIEI0BAHNI0 PYHKIUH

PackpsiTue HeonpenenenHocren. [Ipasuno Jlonurans.
®opmyisl Telnopa u MakiiopeHa.
Paznoxenue B paa MakiiopeHa sJ1eMeHTapHbIX (YHKIMN, BBIYHCICHUE YHCIA e.
OTbICKaHME ¢ TTOMOIIBIO MPOU3BOJHON YYaCTKOB MOHOTOHHOTO MOBEIEHHS (PYHKIIUU.
OTbICKaHMe TOYEK IKCTpeMyMa (QYHKIHUU (HEOOXOJUMOE B JOCTAaTOYHOE YCIOBHUS).
AcuMnTOTH Tpaduka GyHKIHN.
Cxema uccnenoBanust () yHKIHU.

5.4 IlpumepHblii NepevyeHb BONMPOCOB K 3a4eTy 2 ceMecTp:

OCHOBBI MaTEMaTHUYECKOI0 aHAJIN3a: UHTETPUPOBAHNUE.
HeonpenejieHHbIN HHTErpal.

[Tonstue nepBooOpa3zHON GYHKIIUH U HEOPEIEIEHHOTO HHTErpaa.

OcHOBHBIE CBOMCTBA HEONPEEIEHHOIO UHTErpaJa.

Tabnuua HeonpeAeTIeHHBIX HHTETPAJIOB.

Borunicnenue HeolpeieleHHbIX HHTErPajioB MOACTAHOBKOM U [0 YacTsM.

PaznoxeHne npaBUIbHOM palMOHAIBFHON IPOOH HA CYMMY IPOCTEHIIINX.

A

A
WuTerpupoBanue parroHaIbHBIX Apo0ei BrIa I X—a ax y -[ k= a [ dx.

OnpeneneHHbIH HHTErpaJl.

OnpeneneHHblil HHTErpaja U €ro reOMETpUYECKU CMBICI.
OcHOBHBIE CBOMCTBA ONPEEIIEHHOT0 UHTETpaIa.
Teopema o cpenHeM.
®opmyna Hetorona — Jleitbuuna.
Brruncnenue onpeieeHHbIX HHTETPAJIOB METOA0M 3aMEHBI IEpeMEHHOH, popMyra
MHTETPUPOBAHUS 10 YaCTSIM.
Brrurcnenue miomay miockoi Gpurypel.
Brruucnenue oobema te.

Heco0cTBeHHBbIE HHTETPAJIBI.
HecoGcTBennbie uHTErpaibl 1 pona: onpeneneHue, HOHATHE CXOAUMOCTH.
JlocTaTouHble IPU3HAKK CXOAMMOCTH HECOOCTBEHHBIX HHTErpajioB 1 poxa.



HecoGcTBeHHBIE HHTETpAJIBI 2 POJia: ONPeAeTICHHE, TOHITHE CXOUMOCTH.

DYyHKUMHM KOMILICKCHOM IepeMeHHOI

KommuiekcHble uncna u 1eHCTBUS Hal HUMH.

Anrebpanyeckasi, TPHTOHOMETPHUYECKas U MoKa3aTeIbHas (POPMBI 3aITMCH KOMIUIEKCHBIX YUCEI.
[TonsiTre PyHKIIMK KOMIUIEKCHOU TIepeMeHHOH. HenpepbIBHOCTD () yHKITHH.
JuddepenunpoBanue GyHKIMU KOMIUIEKCHONW IEpEMEHHOM, Mpou3BoaHas, ycinosus Komm-
Pumana.

AmnanuTtHueckas QyHKLHUS U ee CBOMCTBA.

['eomeTpruecKkuii CMbICT IPOU3BOIHOMN (QYHKIIMHM KOMIUIEKCHOM MepeMeHHOM.

WuTerpan oT pyHKIMM KOMIUIEKCHOM MEpeMEHHOM: onpe/ieNieHne U CBOHCTBa, Teopema Ko u
ee 0000IIeHne Ha CITydail MHOTOCBSI3HOHM 00J1acTH.

WuTterpansaas Gopmyna Komm.

5.5 IlpumepHblii NepevyeHb BONPOCOB K IK3aMeHy 3 ceMecTp:

OcHoBublie onpenenenus. AuddepeHnnansabie ypaBHeHHs 1-ro mopsiaka.

VYpaBHEHUS C pa3IeNAIOMUMUCS TEPEMEHHBIMU.

Jluneiinsie nuddepeHnmanbuble ypaBHEHUS IEPBOTO MOPSAIKA C MOCTOSIHHBIMU Ko duiimenramu.
Juddepenunanbubie ypaBHEHUS BTOPOTO MOPSIKA.

Jluneiinple omHOpOJHBIE MU(QepeHIrnaTbHbIe YPaBHEHUSI C MOCTOSHHBIMU KOA(PQHUIMEHTaMH.
Meron Ditnepa.

[Tpumenenue nuddepeHnnanbHbIX YpaBHEHUH B (PU3HKE.

da3oBble TPAEKTOPUHU U 0COOBIE TOUKH AU hepeHInaNIbHBIX YpaBHEHHH.

O Mmeronax penieHus cucteM AuddepeHnnanbHbIX ypaBHEHHH ¢ TOCTOSHHBIMU K03 duiimenramu.

5.6 IlpumepHblii NepevyeHb BONPOCOB K IK3aMeHy 4 cemecTp:
DK3aMeH, MPOBOIUMEIH B 4 cemecTpe, 000011aeT B cebe BOMPOCHI [0 BCEMY KypCy MaTeMaTHKH 3a
npeasiayime 3 cemectpa



TEXHOJIOI'HYECKASA KAPTA JUCIUAIIJINHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
HATNIPaBJIEHHOCTD (MPo¢uib) - BLICOKOBOIbTHBIE JJIEKTPOIHEPTreTHKA U IJIEKTPOTEXHHKA

TEXHOJIOI'HYECKASA KAPTA

Mudp qucupmnmast mo PYIT | b1.B.5

Juciummmna | BrIcmiasgs MaTeMaTukKa

Kypc |1 [cemectp |1

Kagenpa ‘ OO0IMX IUCHUILINH

@®.1.0. npenonapatens, 3BaHUE, Kupniios UBan EBrenbeBny, KaHI. TEXH. HAyK, JOLICHT

JIOJDKHOCTb Kadeapsl GU3NKKU, OUOJIOTUU M WHKEHEPHBIX TEXHOJIOTUH
DOIIl. TPYTOEMKOCTbuae/3ET | 360/10 Kon-Bo cemecTpoB | 4 | dopma KOHTPOJIS | JK3aMeH
MKosumrex. cev. [108/26  TTP/CMosusrec cow. 24/6  MBogurer cow. - | CPCoburerccen | 124/40

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHUIIINHBI:
(Koz1, HANMEHOBAHME)

¢ CIIOCOOHOCTH OCYILECTBIIATH MOUCK, XpaHEeHHe, 00padOTKY U aHAJIN3 UHPOPMALIUU U3
Pa3NIUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €e B TpedyeMoM opmare ¢
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)

Kon MaxkcuMaabHOe
. KoaunuecTBo
¢opmupyemoii | Conep:xanue 3agaHust . KOJIHYECTBO Cpok npegocraBjeHust
MeponpUusITHIA
KOMIIeTEeHIIU U 0aJ1710B

Beoonwtit onox

He npenycmotpen

Ocnoenoii 610K

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 6 30 B teuenue cemectpa
Bcero: 60
Bomnpoc 1 20 o pacnucanuro
OTIK-1 JKsaven Bonpoc 2 20 Io pacnucanuio
Bcero: 40
Hroro: 100
Jononnumenvuslit 610k
OIIK-1 IToaroroBka OOPHOro KOHCIEKTA 10 Mo cornacopanmo ¢
IIpenojgaBaTeneM
Bcero: 10

[IIkana oneHUBaHUs B paMKax OaibHO-peTHHroBoK cucteMel MAL'Y: «2» - 60 6amioB u
Memnee, «3» - 61-80 6amios, «4» - 81-90 6amwtos, «5» - 91-100 6amwIoB.




TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuumnnasl mo PYIT | b1.B.5

Jucrummna | BrIcmiasg MmaTeMaTuka

Kype |1 |ceMeCTp |2

Kagenpa ‘ OO0IMX IUCHUILINH

@®.1.0. npenonaBatens, 3BaHUE, Kupnisos UBan EBrenbeBny, KaHI. TEXH. HAYK, JOLICHT

JIOJDKHOCTb Kadeaps! GU3MKKU, OMOJIOTUU M WH)KEHEPHBIX TEXHOJIOTUH
DI, TPYIOEMKOCThyyeser | 360/10 | Kon-Bo cemectpoB | 4 | ®opma konTposs | 3auer
MKosumrer. cev. [108/28  MP/CMogusrew cow. 24/6  MBosmrer con. 1~ | CPCopurercow | 124/74

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

¢ CIIOCOOHOCTH OCYILECTBIIATH MOUCK, XpaHEHHE, 00padOTKY U aHAJIN3 UHPOPMALIUU U3
Pa3NIUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €e B TpedyeMoM (opmare ¢
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)

Kon MaxkcuMaiabHOe
. KoaunuecTBo
¢opmupyemoii | Conep:xanue 3agaHust . KOJIHYECTBO Cpok npegocraBieHust
MeponpUsITH
KOMIIeTEeHIIUH 0aJ1710B

Beoonuwtit onox

He npenycmotpen

Ocnoenoii 610K

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 6 30 B teuenue cemectpa
Bcero: 60
Bomnpoc 1 20 o pacnucanuio
OTIK-1 et Bonpoc 2 20 o pacnucanuro
Bceero: 40
Hroro: 100

Jononnumenvuslit 610k

Ilo cornacoBanuio ¢

OIIK-1 IToaroroBka OOPHOro KOHCIEKTA 10
IpenojgaBaTeneM

Bcero: 10

[IIkana oneHUBaHUs B paMKax OaIbHO-peUTHHTroBoN cucteMel MAIL'Y: «2» - 60 6amioB u
Memnee, «3» - 61-80 6amios, «4» - 81-90 6amwtos, «5» - 91-100 6amwIoB.



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuumnnast mo PYIT | b1.B.5

Jucrummna | BrIcmiasg MmaTeMaTuka

Kype |2 |ceMeCTp |3

Kagenpa ‘ OO0IMX IUCHUILINH

@®.1.0. npenonapatens, 3BaHUE, Kupnisos UBan EBrenbeBny, KaHI. TEXH. HAYK, JOLICHT

JIOJDKHOCTb Kadeaps! GU3MKKU, OMOJIOTUU M WH)KEHEPHBIX TEXHOJIOTUH
DI, TPYIOEMKOCThu,eser | 360/10 | Kon-Bo cemectpoB | 4 | ®opma konTposs | DK3amen
MKosu e cen. [12/26  [IP/CMosurer con. 2416 MBosue cow. /= | CPCoturen con | 124/4

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

¢ CIIOCOOHOCTH OCYILECTBIIATH MOUCK, XpaHEeHHe, 00padOTKY U aHAJIN3 UHPOPMALIUU U3
Pa3NIUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpedyeMoM opmare ¢
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)

Kon MaxkcuMaiabHOe
. KoaunuecTBo
¢opmupyemoii | Conep:xanue 3agaHust . KOJIHYECTBO Cpok npegocraBieHust
MeponpUsITH
KOMIIeTEeHIIUH 0aJ1710B

Beoonuwtit onox

He npenycmotpen

Ocnoenoii 610K

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 6 30 B teuenue cemectpa
Bcero: 60
Bomnpoc 1 20 o pacnucanuio
OTIK-1 Jrsaven Bonpoc 2 20 o pacnucanuro
Bceero: 40
Hroro: 100

Jononnumenvuslit 610k

Ilo cornacoBanuio ¢

OIIK-1 IToaroroBka OOPHOr0 KOHCIEKTA 10
IpenojgaBaTeneM

Bcero: 10

[IIkana oneHUBaHUs B paMKax OaIbHO-peUTHHTroBoN cucteMel MAIL'Y: «2» - 60 6amioB u
Memnee, «3» - 61-80 6amios, «4» - 81-90 6amwtos, «5» - 91-100 6amwIoB.



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucupmnmnasl mo PYIT | b1.B.5

Jucrummna | BrIcmiasg MmaTeMaTuka

Kype |2 |ceMeCTp |4

Kagenpa ‘ OOIMX IUCHUILINH

@®.1.0. npenonapatens, 3BaHUE, Kupnisos UBan EBrenbeBny, KaHI. TEXH. HAYK, JOLICHT

JIOJDKHOCTb Kadeaps! GU3MKHU, OMOJIOTUN M WH)XEHEPHBIX TEXHOJIOTUI
DI, TPYIOEMKOCThuyeser | 360/10 | Kon-Bo cemectpoB | 4 | dopma konTposs | Dx3amen
MKosusre con. 12124 TTP/CMoguren cow. 246 MBosumec cow. = | CPCosuiex cou | 124/6

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

¢ CIIOCOOHOCTH OCYILECTBIIATH MOUCK, XpaHEHHE, 00padOTKY U aHAJIN3 UHPOPMALIUU U3
Pa3NIUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpedyeMoM opmare ¢
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)

Kon MaxkcuMaiabHOe
. KoaunuecTBo
¢opmupyemoii | Conep:xanue 3agaHust . KOJIHYECTBO Cpok npegocraBieHust
MeponpUsITH
KOMIIeTEeHIIUH 0aJ1710B

Beoonuwtit onox

He npenycmotpen

Ocnoenoii 610K

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 6 30 B teuenue cemectpa
Bcero: 60
Bomnpoc 1 20 o pacnucanuio
OTIK-1 Jrsaven Bonpoc 2 20 o pacnucanuro
Bceero: 40
Hroro: 100

Jononnumenvuslit 610k

Ilo cornacoBanuio ¢

OIIK-1 IToaroroBka OOPHOr0 KOHCIEKTA 10
IpenojgaBaTeneM

Bcero: 10

[IIkana oneHUBaHUs B paMKax OaIbHO-peUTHHTroBoN cucteMel MAIL'Y: «2» - 60 6amioB u
Memnee, «3» - 61-80 6amios, «4» - 81-90 6amwtos, «5» - 91-100 6amwIoB.



