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1. KOMHeTeHIII/II/I N  HHIAKATOPbBI HUX JOCTHXKCHHUSA, IPOBEpPHAECMbIC JTaHHBIMHA
OLCHOYHBIMHU MaTepHaAIaMHA

Lenbr0 OCBOEHUSI TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINUX KOMIIETSHIINA:

OIIK-1 CnocoGeH mpuMeHsATh 0a30BbIE 3HAHUSA B 00JACTH (PU3MKO-MATEMATHUYECKUX U
(unM) ecTecTBEHHBIX HAyK B cdepe cBoel MpoecCHOHATBHOM e TeTbHOCTH.

PesynpTaTraMu 0CBOCHHUSI TUCIMILIUHBI SABISIOTCS CIEAYIOIINE HHIUKATOPBI JOCTHKECHUS
KOMIICTCHIIUH:

NOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOJEIH M METOIbI HCCIEIOBAHUS (PU3MUECKUX
MPOLECCOB U SIBJICHUI

2. OneHoYHbIe MaTepHAJIbl TEKYIEr0o KOHTPOJIs M KPUTEPUH OLICHUBAHUSA

DneMEHTBI TEKYLIETO KOHTPOJIS.

ITo mucuunmnne «MaTeMaTUYeCKUii aHAIIA3» MPELYCMOTPEHO IIPOBEICHUS KOHTPOJIbHBIX
paboT, CaMOCTOATENBHBIX pabOT, MHANBUIYAIBHBIX PpadOT, KOJJIOKBHYMOB IO JICKIIHOHHOMY
Marepuany, BoinoiHeHus goMamHux 3aganuil (MOIIK 1.1). Pe3ynbrar Tekyiero KOHTpOJs
¢bukcupyercst B popMe KOHTPOJILHON TOYKH HE MEHEE OJTHOTO Pa3a B CEMECTD.

Tembl IpaKTHYeCKUX 3aHATHH:

1 cemecmp.

1. Kombunatopuka u 6unom HeroToHa.

2. MHoxecTtBa. Onepanuu HajJi MHOKECTBAMHU

3. Oto6paxenue, pynkuus. O6pas, npoodpas

4. Tloctpoenue rpadukoB (GyHKIMHA 3JeMEHTapHbBIMH cpeacTBamMu. (OCHOBHBIE
3IIEMEHTapHbIE PYHKITUH.

5. Komnozumus pynakumii, oOpatHas QyHKIHS

6. UncnoBsle MHOXeECTBA. TOYHbIE TpaHH.

7. [lapameTpuueckue KpuBble — QYHKIIMU U HE QYHKIHH

8. MeTto MaTeMaTHYECKONH MHTYKIIUN

9. Meron maTeMaTUYECKON MHAYKIINH.

Camocmoamenvhaa paboma Nel: MHOXeCTBa, 0OTOOpaKEHUS, MATEM. MHIYKIIHS.

[TpuMepHbIil BApHAHT CaMOCTOSITENIbHON paboThI 1:

BAPHUAHT 30
eN

1 3 5 2n—1 2n+3
1. Jokasars: —+—5+ 5 +..+ =3- ,h
2 20 2 2" 2"
2. Jlokasarb Mo OMpENeNICHHIO, YTO ISl II0OBIX MHOKECTB A, B, C BEpHO:
ANBUC)c(AuB\NO)\(ANB)

3. [MoctpouTh rpaduk U 3aAaTh OTOOpaskeHue f . SABngeTca au 5T0 0ToOpakeHe UHbEKIINEH,

cropsexmmeii? flx)=~T—x . Haiitu f(R), £ 1([-3;0]).
4. 3apath fog go f,ecmu g:R—R, g(x)=2x.

10. [Ipenen nmocnenoBaTeNbHOCTH — ONIPEACIICHNUE

11. IIpenen nmocnenoBarenbHOCTH Ne58-66 u3 3anaunuka JlemuoBuya ¢ pa3dopom

12. HaxoxeHue mpeaesoB ¢ HCHOJIb30BAHUEM TeopeM 00 apu(pMeTHIecKux AehCTBUAX
13. Haxoxnenue npenenos. T. o Tpex nocneaoBaTeNnbHOCTSX.

14. Tlpenen MOHOTOHHOH nocaenoBaTenbHOCTH. Yuceno e. Kpurepuit Komm.

15. Koumponvnasa paboma Nel. IIpeden nocnedosamenvnocmu

[TpumMepHbIil BApHaHT KOHTPOJIbHOM padoTsr Ne 1:



BAPHAHT 29

n—w n n—®

1. Jloxazars 1o onpeaeneHuio; lim[ 10n ]— 10 MJIA lim«n® —n = +o0

HaiiTn npegens::

3n-1
2. im%3"n+n* 3. llm(n+1) 4, llm(\/n +n—\/n + ) 5. hm( 1]
n+

n—® n—wo n—w n—w
HCCﬂeﬂOBaTB nocj1e]10BaTeJIbHOCTH HA CXOAHMOCTDb:

cos™L 1 cos 2 n+1
6.x,=(2 2)= WM x=2 2)2—
n

22

1g1+lg2 lg3+ +lgn HJIn x,,:sin1+Sm32+smz3+,.,+sm3n
BT 2 3 n

16. Ipenen pynkiuu — onpenenenus Komm u 'eiine

17. PaznuuHble BUJBI IPEEIIOB

18. Haxoxaenue npenenoB GyHKIH (IepBbIil 3aMedaTeNnbHbIH peien)
19. Haxoxnaenue npenenoB GyHKIUI (BTOpOii 3aMeuaTeNIbHbINA pe/ien)
20. O-cuMBoOJIHKA.

21. HenpepsiBHOCTB. ToukM pa3peiBa.

22. Konmponovnasa paooma Ne2. Ilpeden u nenpepwvienocmo (hynkyuu

ITpumMepHbIil BApHaHT KOHTPOJIBHOM paboThr Ne 2:

BAPHUAHT 25
1./lokazaThb 1o OrNpeesIeHHIO: llrp 37 =w
3 _

2. hm[”xj =9 3 aim X3,

= 1-x I xt —x—78
4 lim— 00— 5. lim(cos x) /% =2

20 gin 3x —sin 7x x40
6. Ilokasath: npu x —>+oox” +xIn'x~x".
7. Touku pa3pbiBa, ux pon: f(x) = (x2 - 9)- (x2 —2x - 3)71

23. IIpon3BoHas — IO ONPENIENEHHUIO.

24. Ilepssiit quddepennman. Kacarensnas. Texnuka auddepeHiupoBanusl.
25. Texnuka quddepeHuInpoBaHusl.

26. IIpaBuiio JlomuTans.

27. Ip. Jlonurans.

Camocmoamenvuana paboma Ne2: npon3BoHas U npasuio Jlonurans
[TpuMepHbIil BApHAHT CaMOCTOSTENEHON pabOThI Ne 2:

tg(x)—sin(x)

1. Beruucnuts npeaen no npaswiy Jlonurans: lim 3

x—0 X

2. Haiita npowsBoany0 0T GyHKIUHU: f(x) = (2 —cos( x))sin(x)

28. ®opmymna Teinopa

29. VccnenoBanue GyHKIMH — PEAEIBI, TOUKH pa3pbiBa, aCUMIITOTHI Ha Tpaduke

30. UccnenoBanue pyHKIIMM — UCTIOJIB30BaHUE NIEPBOM U BTOPO POU3BOTHON

31-32. UccnenoBanue QpyHKIMA U TapaMeTPUUECKUX KPUBBIX, TOCTPOEHHUE UX IPa(UKOB.
[TpuMeHeHMe K pelIeHHIO 3a/1a4 Ha HauoOosIblee, HAaMMEHbIIIee 3HaUeHHe.

Hnousuoyanvnaa paboma Ne 1: nocmpoenue zpagpuka gynkyuu, napamempuueckoi
Kpueoil, 3a0aua Ha IKCmpemym.

[TpuMepHbIil BApHaHT MHIUBUAYATIBHON paboThl Nel:



BAPUMAHT 11.

1. 3amate ® wuccnenoBath (GyHKIMHM, NOCTPOUTh MX rpapukm: 1) y=x++vx" -1,
2) y =sin(x)—In(sin(x)). Ha omHom rpaduke BeIOpaTh TOYKY, TOCTPOUTH I'pauK MHOTOUICHA
Tennopa BTOpOro nopsiika B 3T0i TOUKE.
2. TTocTpouTh KPUBYIO, 3aJAHHYIO MTAPAMETPUIECKH, MPOBE/IS UCCIIEIOBAHUE C TOMOIIBIO
MPOU3BOJHBIX: x = (t* +6t+5)/3,y =(t’ —54)/2t
3. Haiitu na runepGosne 9:2/2 —y? =1 Touky, GAMKAMIIYIO K TOY-

Ke (3;0).

BapuanTsl nunauBuyansHoi padotsl Nel pacnosoxkeHbl B Kypce
https://moodle.tsu.ru/course/view.php?id=27893

2 cemecmp.

1. HuterpupoBanue mpocTeHIMX (QYHKIUH, METOJ TMOABEICHHS IMOJ  3HaK
middepennnana.

2. VlHTerpupoBaHue Mo 4acTsIM.

3. MHTerpupoBanme pauuoHaIbHBIX APOOEH.

4.MlaTerpupoBaHue paoHAIBHBIX Ipooeit, MeTos1 OcTporpaackoro.

5.MlaTerpupoBanue UppalMOHANBHBIX (YHKITHH.

6.IToncranoBku YebbImena u Diinepa.

7.MlaTerpupoBaHue TPUTOHOMETPHUYECKUX (PYHKITUH.

8.MHTerpupoBanue pa3nyHbIX (YHKIUN — MOJrOTOBKA K KOHTPOJIBHOM paboTe.

9. Konmponvuasa paooma Ne3. Heonpeodenénnwtit unmezpa.

[TpumepHbIe BapHaHThl KOHTPOJIBHOM paboTh! Ne3:

BAPHUAHT 27. BAPHUAHT 30.
BAPUAHT 29. 1 J- 2a'x 1. j(sh 3x —ch 5x)dx
L. [(sh2x—ch 9x)dx X =27 ,
_[ cosx 2.J.2xcos(x -10)dx
2. | (2x—1)-ch(x*—x)dx Y previvr
I( ) ehx =) sin“x—1 3. J.(xZ—Zx)el”dx
3. f(ox—x?)sin(2x)ax 3. [cos(in(2x))dx
4. _.-3 x> —x8dx
I X +x3d 4 _[ d
' 3ﬂx3 _1 5. J‘sinzx ;
5. ICtOngxd" 5. J.coszxsingxdx s'rglecosx
) 6. [Sinx=cosxy,
J‘smx+cosx 6 J' cosxdx cos x—3
tgx+3 2c0s” x+sinx+1 7J‘§/_x—+5dx
7 I*dxi‘hc% 7. [(e=Yx=D)ax 452
8 [l @5 Ny g [l g S s A +x+3)
x+H(x"+3) x(x"—4x+3)

10. Onpenenéunplii uHTerpan. MurerpanbHeie cymMMmbl, cymMmmbl [lapOy, ompenenenue
OIIPENEIEHHOTO UHTErpaa.

11.3ameHa nepeMeHHbIX U UHTETPUPOBAHUE 110 YACTSAM B ONPEACIEHHOM UHTETPAJIE.

12-13. [Ipunoxenus onpenes€HHOro HHTErpaia — JJUHA TyTH, IUI0Iab, 00BEM,

¢bu3nvecKre MpUIoKEeHusI.

Hnousuoyanvnaa paooma Ne2: Bwuiuucnenue u npunoxcenus onpeoeieHHO20
unmezpana.

BapuanTsl nuHAMBUYyalIbHOM paboThl Ne2 pacnosokKeHbl B Kypce

https://moodle.tsu.ru/course/view.php?id=25648

14. Tlpenen pyHKIMKM MHOTHX TIepeMeHHbIX. Juddepenunponanue.
15. duddepenuupyemocts (yHKIMH MHOTHX IepeMeHHBbIX. KacaTenbHas IIOCKOCTb.
IIpounsBoiHas 110 HAIIPABJICHUIO.



https://moodle.tsu.ru/course/view.php?id=27893
https://moodle.tsu.ru/course/view.php?id=25648

16. Juddepennuan. AuddepeHunpyeMocTs CIOKHON HYHKIUH.

17. TlpousBoansie u auddepennunanst Beiciux nopsaxkos. @opmyna Teinopa.

18. DkcTpemyM (DYHKIIMU MHOTHX ITEPEMEHHBIX.

19. 3ameHa nepeMeHHBIX.

20-21. HesBHble (yHKIMH — Teopema CyIIeCTBOBaHUS, AuddepeHupoBaHue,
pasznoxxenue no gopmyine Telnopa, 3a1aun Ha FKCTPEMYM.

22. YCIIOBHBIN 3KCTPEMYM.

23. Konmponvnaa paboma Ne 4. @ynKyuu MHO2UX nepemMeHHbIX.

[TpumMepHbIil BApHaHT KOHTPOJIBHOM padoTsl Ne 4:

L. Iyets f = f(x,y,2), x=usinv,y =ucosv,z =u’. Hairru [ (1,0), df (1,0).

L

2. Jlns kakzoit ¢ynkunu z = z(X, ), 3a1aHHOl HesIBHO ypasHeHueM Z- + Xy — Xz —1 = 0 npu

x=0,y =1, maitn d=(0,1) u zJ,,(0,1).
3. Pasnoxuts Gynkimio f(x, ) = yIn(l+ xz) B okpectHOCTH ToukH (0,0) no gpopmyne Teiinopa g0 4-ro
MOPAAKA BKITKOYUTENEHO.

4. Hanucate ypaBHeHHE KacaTelbHOH MJIOCKOCTH U HOpMalu K rpaduky QpyHKLHHA

f(x,9)=xy+In(1+x?) B Touxe (0, 1, 0). B kakux Toukax rpaduka KacaTeIbHas NapaLIebHa
miockoctd X +y+2z=07?

5. Haiitu mpomssoanyto pyrkunn f (X, V) =xy+ y + x* HaMpPaBJICHUH =i —j. Haiitu rpanuent

aroit dynxumn 8 touxe My(1,1).

6. MccnenosaTs Ha SKCTpeMyM (DYHKIUIO Z = X - 3xy+ y3.

7. BLIYUCIUTL OPUOIMAKCHHO ¢ MOMOMIBIO NepBoro auddepeanyana %/0,992 + 2,12 +2,98

24. Yucnossle psaasl. HenocpenctseHHoe cymMmmHupoBanue, kpurepuilt Koy, npuszHaku
CPaBHEHHS.

25. Ilpuznaku Jlanam6epa, Komm, Maknopena-Komu, Paa6e, ["aycca.

26. Cx0AMMOCTb MPOU3BOJIBHBIX PAIOB. AOGCOJIIOTHAS U YCIOBHAS CXOAUMOCTb.

277. PaBHOMEpHAs CXOIUMOCTb IIOCIEA0BATEIBHOCTH U psja.

28. JlocraTounsle npu3Haku Beliepmtpacca, Adens u Aupuxie.

29. Omnpenenenue 06JaCTU CXOAUMOCTH (PYHKIIMOHAIBHOTO Psa.

30. CreneHHOM psifl, paguyc CXOUMOCTH.

31. Psapg Telinopa, KOHKpETHBIE Pa3I0KEHUSL.

32. TlounenHoe uHTErpupoBanue u AMpdepeHnpoBaHNe CTETIEHHBIX PSII0B.
3azauu Ha CyMMHUpPOBAHHUE.

Camocmoamenvhnas paboma Ne 3: yucnoevle u cmeneHHwvle pAObL.

[TpumMepHbIil BApHAHT CaMOCTOSTENEHON paboThI Ne3.



BAPHAHT 21

0 n
Z—(_l) = UCCJICO0BATh Ha a6COHIOTHyIO N YCIIOBHYIO CXOOUMOCTb YUCIIOBOH pan
n=12" ’\J3 n3 +1
= (x+1)" .

”3—31 - HAIiTH HHTEPBAJ CXOAMMOCTH, HCCIIEA0BATh PSI] HA KOHLAX HHTEpPBAIa Ha
n=12 \/ n +

H.GCOHIOTHY}O H YCIIOBHYIO CXOOHUMOCTD

3 cemecmp.

1. KpuBonuHnelinple unTerpansl 1 pona, 2 poaa
2. JIBoiiHBIE MHTETpAJIBL.

3. JIBOiHbIE UHTETPATIBI.

4. ®opmyna I'puna. He3aBUCHMOCTb KpPUBOJIMHEHHOTO MHTErpajza oOT IIyTH
HMHTETpPUPOBaHUS.

5.3ameHa nepeMeHHBIX B IBOMHOM MHTErpaie

6,7. IloBepxHocTHbIM uHTErpan 1 pona. IloBepxHOCTHBIN HHTErpal 2 poja.

8. ®opmyna Ctokca

9.TpoliHoi UHTErpa.

10.®opmyna "aycca-Octporpanckoro.

11.3ameHa nepeMeHHbIX B TPOMHOM MHTErpase.

12.Koumponvnan paooma Ne 5. Kpueonumneiinvie, 060lIHbIEe  UHmMeEZPabl,

NnO6epXHOCMHbIE, MPOUHbIE UHIMEZPATIbL.
[TpumepHbie BapHaHThl KOHTPOJIBHON paboTh Ne 5

Bapmuant 21

1. Haiitu padoty monss F =(10x+1)i —2zj —2yk npu nepemMenieHnd BAOIb KpUBOH

= {4x2 +)°+16z2 =16,y = 2} u3 1.(2,0,0) B 1.(0,0,1) mpoTHB 4ac. CTPENKH OTHOCUTENILHO
BeKTOpa | .

2. Haiitu notok nomst F =(2x°yz—x"y)i + (x*y —3x*y’z)j + (3x’yz —x’z +z)k depe3 BHeIH.
cropony S=(x+3)+(y=3) 7 +(z+1) =1.

BapuanT 22
xdx + ydy + zdz

1. Haittn (p ——=——110 kOHTYPY C = {x* +4y* =1,z =1}, OpHEHT.NIOJOX. OTH. & .
o X +y 2

2. Borucnnts ﬂ x* ydydz + xy*dzdx + xyzdxdy , S — BHemHsIA cTOpoHa cephl X+ +z° =a’ .
;

13,14. Psaabr @ypoe.
15,16. UnTerpansl, 3aBucsiye oT napamerpa. bera- u 'amma —¢hynkuuu.
Hnouesuoyanvnas paboma Ne 3: Humezpanwvl ¢ napamempamu. Paovt @ypye.

[TpumepHble BapHaHThl HHAMBUYAIbHOM paboThl Ne 3 pacnosokKeHbl B Kypce
https://moodle.tsu.ru/course/view.php?id=26004

[IpaBuia mpoBeACHUSA U KPUTEPUH OLICHUBAHUS TEKYILIETO KOHTPOJIA:

KOHmpOJleble u camocmosimelsibHble paﬁombt MMPOBOAATCA HA MPAKTHUYCCKUX 3aHATUAX,

[IPU OYHOM IPUCYTCTBHH CTYJCHTOB (KpOoMe 0COOBIX ciydaeB /uisi cTyaeHToB ¢ OB3).


https://moodle.tsu.ru/course/view.php?id=26004

Pe3ynbTaThl KaXIOW KOHMPONbHOW padomel WU  CAMOCHOAMENbHOU padombl
OTIPENIeNAIOTCS OLIEHKaMU «3auTeHo», «He 3auTeHoy.

Onenka «3ayTeHO» BBICTABISIETCS, €CIM CTyAEHT peurws Oonbine 60% 3amaHuit
KOHTPOJILHOK paboThl U 6onee 50% 3amaHuii caMOCTOSTENbHON pabOTHI.

Ecnu cTyzeHT He moaydni OLEeHKY «3auTeHO», OH UMEET MPaBo ClIENIaTh CAMOCTOSATEILHO
7100 C MOMOIIBI0 KOHCYIbTAllMU MperojaBaTenss padoTy Hal OMMOKAMH M PEUIUTh JIPYroi
BapHaHT KOHTPOJBHOHN (CaMOCTOSATENILHON) paOOThI sl HOJTYUYEHUs OLCHKH «3auTeHo». [pyroii
BapHaHT KOHTPOJBHOM CTYACHT JOJDKEH peliaTh BO BpeMsi KOHCYIbTAIlUU, OYHO.

CtyneHT MOXeT OBbITh OCBOOOXKIECH OT KOHTPOJIBHOM pabOThI ¢ OLIEHKOM «3aYTEHO» HpHU
YCJIOBHUU TIOCEIIEHUS MPAKTUYECKUX 3aHATUH, aKTUBHOM M YCIEIIHON pabOThl HA 3aHATHUSAX,
CBOEBPEMEHHOM PEIICHUH JJOMAIIHUX PadoT.

Hnousuoyanvuvie padompt pPEUIAIOTCS CTYACHTOM CaMOCTOSTENIbHO, B paMKax
CaMOCTOSITEIBHOM pabOThI CTY/IEHTA, BHE ayAUTOPHBIX 3aHATHI. BO3MOXKHO YaCTHYHOE pEIICHUE
WHIUBUAYAIBHBIX Pa0OT HA KOHCYIbTAITUSX.

Pe3ynbrarhl Kaxa0i uHOUEUOyanvHou padomsl ONPENEISIOTCS OLEHKAMHU «3auyTeHOY,
«He 3aureno». OneHka «3adTeHO» 3a WHAWBHAYAIbHYIO PabOThI CTABHTCA TMPU YCIOBUHU
MOJIHOTO TMPABWIBHOTO PEIISHHUS BCEX 3alaHuil WHAWBHIyalbHOW paboTel. [lpum Hamuumum
HEMOJIHOTO PEIICHUS WM OIIHOOK B PEIICHUU 3aIaHuil CTYIEHT UMEET MPaBO BOCIIOJIL30BATHCS
KOHCYJIbTAIMEH MPEenoaaBaTeis s TOPEIINBAHUS U MOTYICHUS OIEHKU «3a4TEeHOY.

KonTponbsHast paboTa MokeT OBITHh 3aMEHEHA Ha WHIMBHIYyaJbHYI paboTy IO
YCMOTPEHHIO TPETOAaBaTelisi, BEIYyIIero MPaKTUYECKUe 3aHSATHS, C IEeTbI0 SKOHOMHH BPEMEHHU
Ha 3aHATUsA. [IpaBuiia OlIEHUBAHUS IPH STOM MIPUMEHSFOTCS KaK JJIs MHIAUBUAYAIbHON PaOOTHI.

3. OneHo4Hble MaTepHaabl HTOTOBOI0 KOHTPOJS (MPOMEXKYTOYHON ATTECTALMHU) H
KPHUTEepHH OLlCHNBAHUS

JK3aMeH B NepPBOM ceMecTpe IPOBOAUTCS B yCTHOW ¢opme mo Ouieram. buier
COJICPKHUT J[Ba TEOPETUYECKUX BOIpoca M JBe 3amaud. CTYZEHT OCBOOOXKIAeTCs OT PELIeHHUs
3a/1a4, €CIIM YCIEIIHO CAall BCe KOHTPOJIbHBIE U MHAUBUAYyaJIbHbIC PA0OTH B TEUEHUU CEMECTpA.
CryneHT ocCBOOOXIaeTcsi OT TMEpBOrO Bompoca Owmiera, €ciad YCHEIIHO YYacTBOBAJI B
KoJulokBuyMmax 1o temaM 1 u 2 (Tema 1. Mnoxcecmea, omooparxcenusn, ¢pynkyuu. Tema 2.
Teopua npedena uucnogvlx nociedosamenvhocmeii u @yuxkyuii.). IIpoaoIKUTETLHOCTD
sK3aMeHa 2 Jaca (JUisi OTHOTO CTYJIEHTA).

JK3aMeH BO BTOPOM ceMecTpe IPOBOJAUTCS B yCcTHOW (opme mo Owmneram. buier
COJICPKHUT JIBa TEOPETUYECKHX BOIpoca M JBe 3amaud. CTYZEHT OCBOOOXKIAeTcs OT PELIeHHUs
3a/1a4, €CIIM YCIEIIHO CAall BCe KOHTPOJIbHBIC U WHAUBHUAYyaJIbHBIE PA0OTH B TEUEHUU CEMECTpA.
CryneHT o0cCBOOOXIaeTcss OT TMEpBOrO Bompoca Owmiera, €ciad YCHEIIHO YYacTBOBAJI B
KoJulokBuymax 1o teMam 4 u 5 (Tema 4. Heonpedenennwiit unmezpan. Tema 5. Onpedenennbiii
unmezpan Pumana na ompesxe u e2o npunoxcenus.). 1IponomxuTenbHOCTh 3K3aMeHa 2 Jaca
(A1 OTHOTO CTYACHTA).

JK3aMeH B TpeTbeM ceMecTpe IMPOBOAUTCS B YCTHOHM ¢opme mo Owieram. buer
COJICPKHUT J[Ba TEOPETUYECKHX BOIpoca M JBe 3amaud. CTYAEHT OCBOOOXKIAeTCs OT PELIeHHUs
3aa4, €CJIM YCIICIIHO CAaJI BCC KOHTPOJIbHBIC U MHAUBUAYAJIbHBIC paGOTBI B TCYCHHU CCMCCTpaA.
CryneHT ocBOOOXKIaeTcss OT TMEpBOrO Bompoca Owmiera, €ciad YCHEIIHO YYacTBOBAJI B
KoJulokBUyMax 1mo temam 8 u 9 (Tema 8. Kpusonuneiinvie unmezpanvl u ux npumeHnenue.
Tema 9. /leoiinvle unmezpansvt u ux npumenenue.). [1pogomKUTENIBHOCT SK3aMeHa 2 yaca (J1st
OJIHOTO CTY/ICHTA).



IlpuMepHbIii NepevyeHb TeOpeTHYECKHWX BOMPOCOB Ha JK3aMeH B 1 cemecrtpe:
(ITposepsiercss MOIIK 1.1 3Haer OCHOBHbIE 3aKOHBI, MOJIEIM U METOJbl HCCIIEOBAHUS
¢uzMuecKux  MpoleccoB U sBIeHWH — B pasmene  «lIpemen,  HempephIBHOCTS,
middepeHunpyemMocTs GYHKIUI OJHOM IEpEeMEHHOM»)

1. MmuoxectBa. OnpenenuTs onepanuy 00beANHEHHS, IEPEeceUeHUs], Pa3HOCTH,
JIEKapTOBOTO MPOU3BEICHHSI MHOXKECTB. JlokazaTs oHy U3 Gpopmyi ae Moprasa.
2. Onpenenutp, 4TO 03HAYACT «33aHO OTOOPAKEHUE U3 MHOKECTBa X BO

MHOecTBO V». UTo Ha3pIBaeTCs 00pa3oM MHOXKECTBA, IPOOOPa30M MHOKECTBA, MHOKECTBOM
3HaYeHUH Npu JaHHOM oToOpakennu? [IpuBectu mpumep.

3. JlaTth ompenienieHne HHBEKIIUH, CEOPBEKIIUN, OUEKITMH, 0OPATHOTO OTOOpaX)EHHS K
JaHHOMY. 3a/1aTh OMEKINIO U 00paTHOE oToOpakeHue 1o hopmyne f(x)=tgx.

4. OOBSACHUTH, KaK 33/1a€TCsl KOMIO3HIIHS IBYX 0TOOpaxeHwuii. [IpuBecTu nBa
npuMepa: a) KOMIIO3UIUS ABYX (PYHKIIMIA OMpe/ieiieHa, B) KOMIO3UITUS IBYX (DYHKIIUN HE
oTmpeseneHa.

5. Omnpenenuth MHOKECTBA HATYypPAbHBIX, IIENIBIX, PAIIMOHAIBHBIX YUCEIL.

6. Jlath ompenenieHnss 0ECKOHEUYHOTO M CYETHOTO MHOXKECTB. [IpuBecTr mpumMepsl
CUETHBIX MHOECTB. J[0Ka3aTh, YTO MHOXKECTBO PAIIOHATBHBIX YHUCEN CYETHO.

7. Onpenenuth, U3 KaKUX JIEMEHTOB COCTOMT MHOKECTBO BEIIIECTBEHHBIX YHCET.

OHpe,Z[eJII/ITI: Oorcpanru CpaBHCHUS, CIIOKCHUA, YMHOKCHHUA Ha MHOKCCTBC BCIICCTBCHHBIX
YHUCCII.

8. JlaTh onpeneneHuss HeCYETHOTO MHOKeCTBa. Jloka3aTh, 4TO MHOKECTBO
BEILIECTBEHHBIX YHCEJl HE CYETHO.
0. CdhopmynupoBaTh JIEMMBI 0 TPUOITMIKEHUH BEIIECTBEHHOTO YKCIa

pallnOHAJIbHBIM, O INIOTHOCTHU pallMOHAJIBHBIX YUCCJI B BEIICCTBCHHBIX YU CJIAX, 00 YCJI0BUHA
PaBCHCTBA BCIICCTBCHHBIX YUCCII YEPC3 pallUOHAILHBIC. I[OKaBaTI: OZIHY U3 JICMM.

10. JlaTb onpeeneHrue TOYHON BEPXHEW U TOYHOW HIKHEH I'PaHU YUCIIOBOTO
MHOkecTBa. ChopMynupoBaTh U 10Ka3aTh TEOPEMY O CYIIIECTBOBAHHM TOYHBIX T'PaHEH.

11.  CdopmynupoBaTh TE€OpEMY O CYIIECTBOBAHHU KOPHS M3 BEIIECTBEHHOTO YHCIA.
3anucarh 3Tanbl JOKa3aTeNIbCTBA TOW TEOPEMBI.

12.  JlaTb onpezaeneHue BEMIECTBEHHOMN CTENEHU MOJI0KHUTEIBHOTO BEIIECTBEHHOTO
yrcaa. ChopMmynupoBaTh CBOMCTBA ONEepaliy BO3BEICHHS B CTEIICHb.

13.  JlaTb onpezaeneHue METPUIECKOTO ITPOCTpaHCTBA. B KauecTBe npumepa
paccMoTpeTh mpocTpancTBo R™ 1ipu pasmuynsix m.

14.  JlaTe onpezneneHue npejesna Nociaea0BaTeIbHOCTH B METPUYECKOM ITPOCTPAHCTBE.

Jloka3aTh OrpaHUYEHHOCTh CXOASIIEHCS TOCIEA0BATEIILHOCTH M IMHCTBEHHOCTh TIPEIeNa.
3anucarh 3TH Pe3yNbTaThl ISl YUCIIOBOH MOCIEIOBATEILHOCTH.

15. CdopmynupoBaTh U J0Ka3aTh KPUTEPUI CXOAUMOCTH MOCIICIOBATETLHOCTH B
METPHYECKOM MPOCTPAHCTBE, UCIOIB3YIONIUI TOAOCIe0BaTeIbHOCTH. Min foKka3ath 3ToT
PE3yNbTaT JJIsl YUCIOBBIX MOCIEIOBATEIBHOCTEH.

16.  JlaTe ompeaeneHue 6ECKOHEYHO MAION U OECKOHEUHO OOJIBIION YUCIOBOM
MOCJIeIOBaTeNbHOCTH. J[0Ka3aTh TEOpEMy O CBSI3U MEXKIY HUIMH U TEOPEMY O CBOWCTBAX
0ECKOHEYHO MaJIbIX.

17. Jlokazate TeopeMy 00 apu(MeTHUECKUX CBOWCTBAX Mpeaesa YUCIOBON
nocnenoBareabHOCTH. CHopMyIHpOBaTh aHAIOTHUHYIO TEOPEMY /IS Tpeiena (HyHKIHH.
18.  Jloka3aTb TEOpEMBI O IEPEXOJE K IPEJEITy B HEPABEHCTBE AJIS1 YHCIOBBIX

MOCJIEIOBATETFHOCTEN U O TPEX mocienoBaTebHOCTAX. ChopMynTupoBaTh aHAJIOTUIHEIE
TEOPEMBI JIJIS1 YUCIIOBBIX (DYHKITUH.

19. Joka3zatb Teopemy Beliepmrpacca 0 MOHOTOHHBIX ITOCJIEIOBATENBHOCTSX,

20. OrnpenenuTs YUCIO e Kak Mpeaes YUCIOBOM MOCIe0BaTeIbHOCTH. JJoka3aTh, 4To
ATOT MpeJeN cyliecTByeT. PaccMoTpeTh moanocae1oBaTeIbHOCTH.



21.  Jloka3arb memmy KaHTOpa 0 BIIOKEHHBIX OTpE3KaxX. YKazaTb T€ TEOPEMBI, B
JI0Ka3aTeNIbCTBE KOTOPHIX IPUMEHSETCS ITa JIEMMa.

22. Jlokazate Teopemy bosbuano — Beliepmtpacca 06 orpaHn4eHHOM
IIOCJIEI0BATEILHOCTH.
23.  Jlatb ompeneneHue BEPXHETO U HIKHETO IIPEJeNa YHCI0BOU

IIOCJIEN0BATENBHOCTHU. Jl0Ka3aTh KPUTEPUN CXOAUMOCTH IIOCIIEI0BATEIbHOCTH, UCIIOIb3 YOI
9TH MOHATUS.

24.  Natb ompenenenue GpyHIaMeHTaIbHON nocienoBaTenbHocTH. CHopMynTupoBaTh 1
noka3aTh KpuTepuil Koy cxoaquMoCTH YUCI0BOM MOCIEN0BATEIBHOCTH.

25. JlaTh ompeiesieHue npeiebHOM Touku MHOKecTBa. CPopMyTupoBaTh U JOKa3aTh
KPUTEPUN TOTO, YTO TOUKA ABJISAETCS MPEAECIBHOM ISl MHOXKECTBA.

26.  JlaTb onpezeneHue OTKPHITOTO U 3aMKHYTOI'O MHOKECTBA B METPUUECKOM
npoctpancTse. CHhopMynupoBaTh U 10Ka3aTh KPUTEPHI OTKPHITOIO MHOYKECTBA (Uepe3 MOHSATHE
3aMKHYTOTO MHOYXECTBA).

27. Jlate onpenenenue npenaena orodopaxenus B cmpicie Kommu u B cmpicie [eline.
Jloka3aTb 3KBUBAJIEHTHOCTb 3TUX OINPEICICHHUI.

28. CdopmynmpoBathb 1 goKa3zaTh Kpurepuit Ko cyiectBoBanus npejiena
OTOOpaXKEeHHUSL.

29. Jloka3zaTb TEOPEMBI O JIOKAJIbHONW OTPAaHUYEHHOCTH U JIOKAJIbHOM COXpaHEHUE
3HaKa s GYHKIUHU, UMEIOIIeH peieN B TOUKE.

+ 00, — 0
31. ITepBbIit 3amMeyatenbHbIN peaen GyHKIuu: GopMyIUPOBKaA, TOKA3aTENbCTBO,
CJIEJICTBUS U3 HETO.
32. Bropoii 3amMeuarenbHblii penen GyHKIUN: GOpMYITHPOBKa, JOKAa3aTeIbCTBO,
CJIEJICTBUS U3 HETO.
33. Jlath ompeieieHre HempepbIBHOTO B TOUKE 0TOOpaxkeHus. [lokazats TeOpeMsl O

3aMeHe MIEPEMEHHOr0 N0/J] 3HAKOM Ipefiea U O HEMPEPIBHOCTH KOMIIO3HLIUU HEIIPEPBIBHBIX
GbyHKIHH.

34. Jloka3zaTh TEOPEMBI O Mpejiesie MOHOTOHHOM (YHKIIMH U O HENPEPHIBHOCTH
MOHOTOHHOH (DYHKITMHM Ha OTpE3Ke.

35. Jloka3aTh HENPEPHIBHOCTH CTETIEHHBIX (PYHKIIUH.

36.  JlokazaTh HENPEPBHIBHOCTD MOKA3aTEIbHON (YHKIIHIA.

37.  JlokaszaTh HENPEPHIBHOCTb TPUTOHOMETPUUYECKUX (PYHKITHIA.

38. JlaTh ornpeieieHus S5KBUBAJICHTHBIX ()YHKIUH B TOUKE, (YHKIIUH, OECKOHEYHO

MaJIOW 110 CPABHEHUIO C JAHHOM B TOUKE. /[0Ka3aTh TEOpPEMBI O CBSI3M 3THUX MOHATHUH, a TaK )Ke O
MPUMEHEHHE SKBUBAJIICHTHOCTEH JJIs1 HAX0XKACHUS TIPEEIIOB (PYHKITUH.

39. JlaTh omnpeienieHue TOUYKH pa3pbiBa YUCI0BOH QyHKIMH. Paccka3aTs o
KJaccu(uKauy To4ek paspeiBa. [IpuBectu npumepsl.

40. Jlokasats Teopemy Beiiepirpacca 0 JOCTHKEHUU TOYHBIX IPAHEN HENPEPBIBHOM
¢byHKIMel Ha OTpe3Ke.

41. Jlokazate TeopeMy Koin o mpoMeKyTOUHBIX 3HAUCHHUSIX HETTPEPHIBHON (PYHKITHH
Ha OTpE3KE.

42. JlokaszaTh TeOpeMy O CyLIeCTBOBaHUE 00paTHOM (PyHKIMHU 1151 HETIPEPHIBHOM
MOHOTOHHOH (DYHKIIMH Ha OTPE3KE

43.  Jloka3aTb HENPEPHIBHOCTH JOTapu(PMUUECKON QyHKIHH.

44. JlaTb omnpenienieHue paBHOMEPHO HENMPEPBIBHON (DYHKIIMM HA MHOKECTBE.

Jloka3zate Teopemy I'eline — Kantopa 0 paBHOMEPHOI HETIPEPHIBHOCTH.



45. JaTh OIpeieNieHnss KOMIIAKTHOIO MHOKECTBA B METPUUYECKOM IIPOCTPAHCTBE.
[puBecTH IPUMEPHI KOMITAKTHBIX X HEKOMIIAKTHBIX MHOKeCTB. CPOpMYIUpOBaTH KPUTEPUii
komrakTHocTd B R”.

46.  Jlokasarb TeopemMy I'eitHe — KaHTOpa 0 paBHOMEpPHON HENPEPHIBHOCTH HA
KOMIIaKTax.

47. JlaTh oTpesieNieHre JINHEHHO CBA3HOrO MHOKecTBa B R”. Jlokasars Teopemy
Ko o mpomMexyTOUHBIX 3HAUECHHUSIX HETIPEPHIBHOM (DYHKIIMM HA IMHEHHO CBSA3HOM MHOKECTBE.

51.  Jlate ompeneneHue Mporu3BOAHOM 1 miepBoro auddepennnana GyHKIUN B TOUKE,
JI0Ka3aTh TEOPEMY O CBSI3U MEXIYy HUMHU M TEOpEMY O HETIpephIBHOCTH AuddepeHunpyemoit
byHKIMH.

52.  Tlomy4uTh ypaBHEHHE KacaTelbHOH K MU depeHIpyeMoil pyHKIMN B TOUKE U3

reoMeTpuIecKux coodpaxxenuil. [lokazaTh cBA3b MEX]ly KacaTelbHOU U MEPBBIM
g depeHnaIoM.

53.  CdopmynrpoBaTh TEOpEMY O IPOU3BOIHON PU apUPMETUIECKUX JICHCTBUSAX.
Jlokazate opmyny uist 1udhepeHIMPOBaHUS TPOU3BEACHUS M YACTHOTO ABYX (DYHKIIUH.

54.  CdopmynupoBaTh U A0Ka3aTh TEOPEMY O MPOU3BOJHON KOMITO3UINH, A TAKKE
WHBAapUaHTHOCTH (popMBbI nepBoro auddepeHuana.

55.  CdopmynupoBaTh U J0Ka3aTh TEOPEMY O MMPOU3BOIHON 00OpaTHON (HyHKIUH.
[TpuBecTu npuMep ee NPUMEHEHHUS.

56. 3anucaTh TaOIUILy IPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PyHKUMU. [TomydnTs

HECKOJIBKO M3 3alMCaHHbIX (opMyIl (Ha BEIOOD MPEIo1aBaTes).

57.  JlaTe ompeneneHue Mporu3BOAHOM nopsiaka n. Jlokazars ¢popmyny Jleitbnuna s
MPOU3BOIHOM 7 -TO MOPSIKA OT MPOU3BEACHUS IBYX (PYHKLHUH.

58.  JlaTh ompeneneHre BTOPOro, TPETHEro U T.1. AU pepeHInanoB (GyHKINUU B TOUKE.
[Toxa3zaTb, 4TO BTOPOil MU depeHnran He *HBApUAHTEH MPHU 3aMEeHE He3aBUCHMOI IepeMeHHON
Ha QYHKIHUIO.

59.  BeiBectu dopmyinsl i quddepeHunpoBanus GyHKINHU, 3a1aHHON
napameTpuiecku. [lokazare, Kak CUUTAETCs BTOPasi, TPEThs MPOU3BOAHAS (DYHKIIUH B 3TOM
cinyqae. [Ipusectu npumep.

60. CdopmynupoBath u g0kazats TeopeMbl @epma u Posus. [lpuBectu Teopemsl, B
KOTOPBIX UCIOJIB3YIOTCS 3TU PE3YIbTATHI.
61. Jlokazatb ¢popMyIibl KOHEUHbIX Tpupaniennit Komm u Jlarpamka. [lpuBectn

IIPUMEPBI UX IIPUMEHEHUS.

0
0

o0
o0

63. Jlate onpenenenue MuorouwieHa Telnopa crenenu 7 a1t QyHKIMU B TOUKE,
JI0Ka3aTh €ro OCHOBHBIE CBOWCTBA.

64. JlokaszaTh TEOpEeMy O CTPYKTYpe OCTaTOuHOro 4ieHa B (opmyne Teitnopa.
[Momyunts hopmy Jlarpanxa, popmy Komn.

65. CdhopmymnupoBaTh HEOOXOAUMOE U JIBA JOCTATOYHBIX YCIOBHS JIOKATHHOTO
sKCTpeMyMa QyHKIUH. J[oka3aTh JOCTAaTOUHBIE YCIOBHUS.

66. JlaTh ompeiesnieHue BHITYKION BBEPX, BHITYKIONH BHU3 (DYHKIIUU U TOUKU
neperuba. /loka3atb TeOpeMy O CBSI3U BTOPOM MPOU3BOAHON U BBITYKIOCTU (DYHKLIUH.

67. JlaTb omnpeienieHue BEPTUKAIbHON aCUMIITOTHI M aCUMITOT Ha OECKOHEYHOCTH K
rpaduky ¢pyHKIuU. Jlokazatk TeopeMy 0 HaXOXKJIECHUU aCHMIITOT.

68. Onwucatp cxemy HCCIeI0OBaHUs YMCIOBOM (PYHKIIMU I HOCTpoeHU e€ rpaduka,
HCCIIEI0BATh MPEUI0KEHHYIO MperoaaBareneM (yHKIIHUIO.

69. Omnucarb cxemy UCCIIEJOBaHMs MapaMETPUUIECKH 3aJaHHOM KpuBoil. [IpuBectn
pUMep, He U3 JICKIIHH.



IIpumeps 3apau (Ilposepsiercs MOIIK 1.1 3HaeT 0CHOBHBIE 3aKOHBI, MOJEIN U METO/IbI
UCCIIeIOBaHUS (PU3UUECKUX MPOIIECCOB U SIBICHUH — B YaCTH METOJI0B, OCHOBAaHHBIX Ha Mpeere,
HENpPEepbIBHOCTH U AU PepeHInpyeMOCTH QYHKITHI):

3amaua 1. Haiitu npeaen GpyHKuuu.

3amaua 2. [IpuMeHUTh (QYHKIMIO OJHOW MEPEeMEHHOW Ul HaXOXJAEeHUS HauOoJbIIero /
HAaMMEHBIIETO 3HAYCHHUS.

IIpumepHBIii IepeYeHb TeOPEeTHYECKUX BOIIPOCOB HA 3K3aMeH BO BTOPOM ceMecTpe:

(ITposepsiercst MOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOAEIHA U METOJAbl UCCIIECIOBAHUS
¢u3nyeckux  mpoleccoB M sBIGHMH — B pazgene  «MHTerpupoBanue.  Psnbl
JuddepenunpoBanue QyHKIMIT MHOTUX IEPEMEHHBIX»)

KommuiekcHbie uncna: (opMsl 3amucH, apupmMeTHueckue AeucTBus, popmyina Ditepa.

CdopmynnpoBaTb OCHOBHYIO TeopeMmy anreOpbl. Pa3nokeHue MHOTOWIEHOB C

BEIIECTBEHHBIMU KO3 duuuentTamMu (C JoKazareinbcTBaMu). Pasnoxenue IpoOHO-

panMoHaNbHBIX (PYHKIMIA HA TPOCTHIE APOOH.

3. Jatb ompeneneHue nepBoOOpa3HOM M HEONpeIeIeHHOTO HHTerpana. Beimucars Tabauily
HEOTIPEJEIIEHHBIX UHTETPAJIOB.

4. ]Jloxa3aTb T€OpPEeMbl 00 MHTEIPUPOBAHUU TOACTAHOBKOM M IO YacCTSIM B HEOIPEACTICHHOM
uHTerpane. Ilpusectu npumepsl.

5. WurerpupoBanue IpoOHO-pallMOHANBHBIX (YHKUIMHA: 4 BUAA MPOCTBIX ApoOel, MeTon
HEOTIpe/IeNIeHHBIX Kod(duuuenToB. Onucare MUHTEIPUPOBAHHE APOOU TPETHETO WIH
4EeTBEPTOro BUA.

6. WuTerpupoBaHne TPUTOHOMETPHUUYECKMX W THUNEPOONIMYECKHX (YHKIMHA CBEICHHEM K
IpoOHO-palMOHANBHBIM  (yHKUMAM. Omnucath HMHTETPUPOBAHHE  YHHBEPCAIBHOM
OJCTAaHOBKOM.

7. WuTerpupoBaHue MppalMOHAIBHBIX (GYHKIMN mojcTaHOoBKamu YeObimeBa. PaccMoTpeTs
OJIUH ciy4ail TopoOHO, OCTAIbHBIE KPATKO.

8. MuterpupoBaHue uUppalMOHAIBHBIX (YHKUMH MOACTAaHOBKaMHU Diinepa. PaccmoTpeTs
OJIUH ciy4ail TopoOHO, OCTANIbHBIE KPATKO.

9. OmnpeneneHHbIi MHTErpal OT (YHKIMHM HA OTpe3Ke — JaTh ompeneneHue. JlokazaTsb
Heo0X0/MMoe ycioBHe HHTerpupyemoctd. Ompenenutb cymmbl JlapOy, Hokas3aTth ux
cBoricTa. [locTponuTs MILIIOCTpALUK.

10. ChopmynupoBaTe KpUTEpUH HHTETPUPYEMOCTH, HCIONB3yIOIMH cymMmbl JlapOy.
JlokazaTh ero, UCIOJIb3ysl CBOMCTBa cymM JlapOy.

11. Onucary aBa Kiacca HMHTErpupyeMbIX (GyHKUMH. JlokazaTh HHTETpUPYEMOCTb s
OJTHOTO U3 KJaccoB GyHKIuH. [IpuBecT mpuMepbl UHTETPUPYEMBIX U HEMHTETPUPYEMBIX
(byHKIMI Ha OTpE3Ke.

12. ChopmynupoBaTh CBOMCTBa ompeAeneHHOro wuHTerpana. Jloka3aThb JHHEHHOCTD,
aJZIMTUBHOCTH MHTETpaja, a TAK)KE€ MHTETPUPYEMOCTh MOJIYJISI HHTETPUPYEMOM (PyHKIIMH.

13. ChopmynupoBaTe W J0Ka3aTh MEPBYID TEOPEMY O CpPEAHEM Uil OMNpPEIeICHHOTO
uHTerpana. CHopMyaupoBaTh CIEICTBUS U3 HEE, IPUBECTH NMPUMEP UCIOIb30BAHUS.

14. ChopmynupoBaTh M J0Ka3aTh HEMPEPBIBHOCTh U AU(D(HEpEeHIUPYeMOCTh HWHTErpaia ¢
nepeMeHHbIM BepxHUM mpenenoM. Ilomyunts ¢dopmyny Hpiotona-Jleitbuuna s
HENpPepbIBHON (QYHKIUH.

15. ChopmynupoBaTe U JOKa3aTh TEOPEMBI O 3aMEHE MEPEMEHHOTO M MHTETPUPOBAHUM IO
qacTaM JUIsl OIIpeIelIeHHOro uHTerpana. Ilpusectu npuMepsl UX NIPUMEHEHMUSL.

16. latb  ompeneneHue IuomaaM IUIockoi  ¢urypel. CdopmynupoBaTh  KpUTEpUU

KBaJpUPYeMOCTH. 3amucatbh (GopMynsl Ul IUIOINAAM KPUBOJIMHEHHON Tpamenuu Hu

KPUBOJIMHEWHOTO cexTopa. OnHy u3 Gpopmyn 1oKa3aTh.

N —
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Jlate ompeneneHue oObeMa TpeXMEpHOro Tena. 3amucarth (opMmynasl s oObema
WIMHPUYECKOTO Tela U 00beMa Tela MPH M3BECTHBIX IUIOMAAAX cedeHus. [lomyanrts
oJIHYy U3 GOpMYyII.

Jlate ompeneneHue IMPOCTOM TIJIAAKOM  CHOPSAMIIIEMOM KPUBOM B TPEXMEPHOM
MIPOCTPAHCTBE U €€ AMUHBL. [lonyunts popMyny /Ui BEIYUCICHUS JUTMHBI KPUBOM.
OmnpeneneHne MOMEHTOB M IIEHTPa Macc IUIOCKOM KPHUBOM C TIOMOIIBIO OTPEIEICHHOTO
uHTerpaia. Beimucats GpopMysbl, 0J1HY U3 HUX OOBSICHUTH MOAPOOHO.

OmnpeneneHne MOMEHTOB M IIEHTpPAa MacC KPHUBOJMHEHHOW Tpamenud C MOMOIIBIO
OTpENeNIEHHOTO HWHTerpaja. Beimucats QopMynbl, OOBSICHUTH OIHY U3 HUX.
CdopmynupoBath 1 10Ka3aTh Teopemy | yiabpanHa.

Jlate ompeneneHre HEeCOOCTBEHHBIX MHTETPajoB IEPBOrO M BTOpOro poxa. JlokazaTsb
Ma)KOPAHTHBIN IIPU3HAK CXOAUMOCTH. IIpuBecTu npumMepsl.

CoopmynupoBatb 00e ¢opmynsl BOHH? W BTOpyIO TeOopeMy O CpelHeM JUIs
OTIpeNIeNIEHHOTO MHTErpaa. /latb reoMeTpudecKylo HHTEPIIPETALUIO BCeX TpeX popMyIL.
[Toxa3aTh WX MPUMEHEHHE Il CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Yucnossle psipl. OnpeaeneHne CyMMBbl psjia, HE0O0X0IMMOE YCIOBHUE CXOIMMOCTH,
Kputepuii Kommm cxo1mMoCTH YUCIIOBOTO psfa.

CdopmynnpoBath U 10Ka3aTh MPU3HAKU CPABHEHUS IS PAIOB C HEOTPHUIIATEIbHBIMH
yneHamu. [IpuBecTu mpumMepsl.

CdopmynupoBats npusHaku [lanambepa, Koy s psiioB ¢ HEOTpULIATEIbHBIMU
wieHaMH. Jlokazate oauH U3 HUX. [IpuBectu npumepsl.

CdhopmynupoBaTh U J0Ka3aTh HHTETPAJIbHBIA PU3HAK cX0auMOCTH. [lonmyunts ycinosue
CXOJAMMOCTH 00OOIIEHHOTO TAPMOHHYECKOTO PSJIa.

AOcCoIoTHAs U YCIIOBHAs CXOAUMOCTD psiia. ChopMynupoBaTh U JJOKa3aTh MPU3HAK
JleiitOnuma. [IpuBecT mpumMep ero NpUMEHEHUSI.

AOCoIOTHAs U YCIOBHAs CXOAUMOCTH psia. ChopMmynupoBaTh npusHaku Jupuxie u
Abens cX0IMMOCTH YUCIIOBOTO psja. Jloka3aTe OuH U3 MpU3HAKOB. [IpuBectu nmpumep.
CdopmynupoBats Teopembl Ko u Pumana o nepectaHoBkax wieHoB psiaa. [lpusectu
IPUMEPHI psiZia, CyMMa KOTOPOTO MEHSETCS TOCIIe IEPECTAHOBKU €T0 YICHOB.

JlaTb ompenienieHue KOMIUIEKCHOTO CTEIIEHHOTO psijia. Jloka3aTh cyliecTBOBaHUE Kpyra
CXOJIMMOCTH M OJIHY U3 (OpMYI Ul paJuyca CXOIUMOCTH CTEIIEHHOTO psa.
PaccMmoTpeTs npuMep BEIIECTBEHHOTO CTEIIEHHOTO Psijia.

Jate onpenenenue psaa Teinopa st GyHKIHMK B TOUYKE, JOKa3aTh YCIOBHE CXOAUMOCTH
psna Teiinopa k 3HaueHusM ¢pyHkuuu. [lomyuuts psaa Teitnopa s kakoid-HUOYAb
¢byHKIMHU B TOUKE Xo 7 0.

Brinucats crangapTHbBIE pa3ioskeHus B psig MakinopeHa, MoJIydYiuTh HEKOTOPBIE U3 HUX,
yKa3aTh UHTEPBAJIBI CXOAUMOCTH. [l0Ka3aTh, 4TO MOJYYEHHBIE PAIbI CXOAATCS K
(GyHKIUAM, KOTOPBIE pa3iaraii.

JlaTh omnpenienieHue paBHOMEPHOM CXOMMOCTH (DYHKIIMOHAILHOTO psAJia Ha MHOXKECTBE.
[Tpusectu npumep. CHopMyInpOBaTH TEOPEMBI, HCIIOJIB3YIOIINE PABHOMEPHYIO
CXOIUMOCTb. Jloka3aTh OJIHY UX HUX.

CdopmynurpoBaTh U 0Ka3aTh TEOPEMY O HEPEPHIBHOCTH CYMMBI BEILIECTBEHHOTO
CTETIEHHOTO psiJia Ha HHTepBasie cxoauMocTH. CHopMynupoBaTh U JOKa3aTh TEOPEMY
AGens 0 HeMpPEepbIBHOCTH CyMMBI Ha KOHIIE MHTEPBajla CXOAUMOCTH.

CdopmynnpoBaTh TeOpeMy 0 OWIEHHOM HHTEIPUPOBAHUU U TUPPEepEeHIIMPOBAHUT
BEIIECTBEHHOI'0 CTENEHHOTO psifa. [IpuBecTy npuMepsl IPUMEHEHUS 3TOM TEOPEMBI.
Jloka3aTh BO3MOXHOCTH IMOYICHHOTO HHTETPUPOBAHUS Yepe3 PABHOMEPHYIO

CXOJIUMOCTb.

Onpenenuth 4acTHBIE TPOU3BOIHBIC U AU depeHnnan pyHKIMN HECKOIbKUX
nepeMeHHbIX. Jloka3zaTh HempepbIBHOCTL AuddepeHunpyeMoit GyHKIUN 1
middepeHnrpyemMocTs GYHKIIUN, UMEIOLIeH HEMpPEephIBHBIC YaCTHBIE TPOU3BOIHBIE.



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

CdopmynupoBath 1 10Ka3aTh TeopeMy 0 JuddepeHunpoBaHur KoMno3uuuu. [1oryauts
(bopMyIBI 17151 YaCTHBIX MPOU3BOIHBIX CIOKHON QyHKIMU. Jl0Ka3aTh MHBAPUAHTHOCTh
¢dopmbl iepBoro nuddepeHmana.

Jlokazath (opMyily KOHEUHbIX TpupaiieHuii Jlarpanka ams GyHKIIMH HECKOJIBKUX
MEPEMEHHBIX U CIICACTBUE U3 Hee s (PYHKIMH, UMEIoIel HylleBoi nuddepeHiuan.
JlaTb ornpeniesieHue U J0Ka3aTh (OPMYITy Uil BEIYUCICHUS TIPOU3BOJHOM 110
HarpasJIeHUIO. [laTe onpenenenue rpaguenTa. JlokasaTe TEOPEMY O CBOMCTBAX
rpaaueHTa pyHKIMH B TOUYKE.

JlaTb onpeeneHue KacaTeabHON IUIOCKOCTH. BbIBECTH ypaBHEHUE KacaTEIbHOU
IUTOCKOCTH K TpaduKy QYHKIIUH IBYX IIEPEMEHHBIX B CIEAYIOMHUX caydasx: 1) QyHKIusa
3aJjaHa SIBHO , 2) (YHKIIHS 3a/1aHa HEIBHO B OKPECTHOCTH TOUKH I'paduka.

Jatb onpenenenue nuddepeHipaia BTOporo U BhICHINX NopsakoB. ChopMynupoBaTh
TEOPEMY O PaBEHCTBE CMELIaHHBIX MPOU3BOAHBIX. [l0Kka3aTe Ha mpumepax 3To
PaBEHCTBO.

3anucath U 0Kazath popmyiy Teiliopa ¢ ocTaTouHbIM WieHOM B opme Jlarpamxka ams
(GYyHKIMU HECKOJIBKUX IIEPEMEHHBIX. 3alicaTh OCTaTOUHbINH wieH B popme Ileano.
[TpuBectu npumep paznoxenus no popmyne Teinopa GyHKINHN 2-X TEPEMEHHBIX.

JlaTh omnpeiesieHue JOKaIbHOTO SKCTpeMyMa (PYHKIIUN HECKOJIBKHUX ITEPEMEHHBIX.
CdopmynupoBath U 10Ka3aTh MIEPBOE U BTOPOE HEOOXOAUMBIE YCIOBUS HKCTPEMyMA.
[TpuBeTH mpuMep HAXOXKACHUS CTALMOHAPHBIX TOUYEK (PYHKIUHU 3-X IEPEMEHHBIX.
CdopMynrpoBaTh U 10Ka3aTh TEOPEMY O JOCTATOUHBIX YCIOBUSAX ISl SKCTpEMyMa
(GYHKIMU HECKOJIBKUX MepEeMEeHHBIX. [IpuBecTr mpuMepsl KBaIpaTUIHBIX GOpM
pa3IMYHbIX BUJIOB.

Jlatb omnpenenenue HessBHOM (pyHKIMHU otHOU niepeMenHoil. [IpuBectu npumep. Jlokazatsb
TEOpEMY O CYIIECTBOBAHHHU, €IMHCTBEHHOCTH, HEMIPEPHIBHOCTH HEABHOM (PYHKIIMH.
CdopmynupoBath 1 10Ka3aTh TeOpeMy O TP PepeHINPOBAHNN HEIBHOU (DYHKIIUN
OJIHOM nepemMeHHou. IIpuBectu npumep.

[TpuBecTu npuMep HEsIBHOHM (PYHKIIMM HECKOJILKUX nepeMeHHbIX. CHopMyarpoBaTh
TEOpeMY O CYIIECTBOBAHHUHU, €IMHCTBEHHOCTH, HEMPEPHIBHOCTU U TUPPEPEeHIIUPYEMOCTH
TaKo# QyHKIHH.

Jlate omnpenenenue MaTpuilsl SIkoon oTobpakenus, skoonana. ChopmynnpoBaTh
CBOMCTBA M MPUBECTH MPUMEP MATPUILIBI SIKOOH.

[TpuBectu npumep HesIBHOTO 0ToOpakeHus. ChopMynupoBaTh TEOpEMY O
CYIIECTBOBAHHH, €IMHCTBEHHOCTH, HETIPEPBHIBHOCTHU U TP PEpEeHIIMPYEMOCTH HESIBHOTO
OTOOpaXKeHHUSL.

JlaTh ompeienieHue yCIOBHOTO AKCTpeMyMa (DYHKITUM HECKOJIBKUX ITePEMEHHBIX.
VYka3zaTh J1Ba crioco0a ero HaxoaeHus: npsiMoil u merox Jlarpanxa. ChopmynupoBartb
TeopeMbl, He0OXO0AMMBbIE [T UCTONIb30BaHus MeToaa Jlarpamxka. [IpuBectu mpumep.

IIpumepsl 3ana4:
(ITposepsiercst MOIIK 1.1 3HaeT OCHOBHbBIE 3aKOHBI, MOAEIA U METOJAbl UCCIECIOBAHUS

(U3MYECKUX TIPOLIECCOB U SBIIEHUH — B YACTH METOJIOB, CBSI3aHHBIX C IPUMEHEHHUEM WHTETpala
OJIHO mepeMeHHOU U nuddepeHITNaTEHOTO UCUUCICHHS PYHKIIUNA HECKOIBKUX MEPEMEHHBIX)

3anmava 1. [IlpuMeHUTH ONpeAeTCHHBIA MHTErpai JJIsi HAXOXKICHUS IO / JUTHHBI /

o0BeMa Tela.

3amaua 2. [IpuMeHUTh (QYHKIMIO HECKOJBKHX MEPEMEHHBIX JJIs pelleHHe 3aayd Ha

IKCTPEMYM.

IIpuMepHBbIii NepevYeHb TeOPEeTHYECKUX BONPOCOB HA IK3aMeH B TPeTheM ceMecTpe:
(ITposepsiercst MOIIK 1.1 3HaeT OCHOBHbBIE 3aKOHBI, MOAEIW U METOJAbl UCCIIECIOBAHUS

¢u3nYeCcKUX MPOIECCOB U fABIEHUA — B pasnene «MHTerpupoBaHHe (QYHKIMH HECKOJIbKUX
nepeMeHHbIX. Panpl @ypwe. IHTErpasnsl ¢ napaMeTpamm»)
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21.

22.

23.

24.

25.

26.

KpuBonmHeNHHbIN HHTErpaj IEPBOro poja: ONpPEAeNIEHUE, CBONCTBA, BBIYMCIEHNE
(mokazarts).

KpuBonnHeNHHbI HHTErpaj BTOPOro pojia: ONpEAEIeHHE, CBOICTBA, BBIYMCIEHUE
(mokazarts).

JIBOWHOM MHTETrpai: ONpeAeIeHNe, CBOMCTBA, IIOIa/lb TNIOCKON 00JIacTH, meopema o
cpeonem 3HaveHuu (CHopMyTUpOBATH).

JIBOMHOM MHTETpall: CBEJEHHUE K IOBTOPHOMY MHTETpaily (JOKa3aTh).

CdopmynupoBath 1 gokazats Gopmyny ['puHa, ciencTBue u3 He€ 0 HAXOXKJICHUH
TUTOIIA/IH TIJIOCKOM 001acTu.

CdhopMynrpoBaTh U J0Ka3aTh TEOPEMBI O KPUTEPHSX MOTHOTO IuddepeHIrana s
(GyHKIMU IBYX IEPEMEHHBIX.

CdhopmynupoBaTh U 10Ka3aTh TEOPEMY O IJIOIMIAIN 00JaCTH PHU Mepexoie K APYruM
KOOpAMHATaM.

CdopmynnpoBath 1 10Ka3aTh TEOPEMY O 3aMEHE NEPEMEHHBIX B TBOWHOM MHTETpaJIe.
TpoliHOM MHTErpai: OnpeneIcHue, CBOMCTBA, CBEACHUE K IOBTOPHOMY
(chopmynupoBats). Teopema o cpednem 3naueHuu.

CdopmynmnpoBaTh TeOpeMy O 3aMEHE NEPEMEHHBIX B TPOMHOM HHTerpaie. PaccMoTpeTsh
nepexoa B chepuyeckre U IMHIMHIPUYECKIE KOOPAUHATHI (IKOOMaH, TeOMETPUUYECKHMA
CMBICII).

JlaTh onpeneneHue npoCcTou, MaaKoM, KyCOYHO-TJIAJKOW TOBEPXHOCTH B R3, 0COOBIX
TOYEK Ha MoBepxHOCcTU. ChopMyIMpOBaTh U I0Ka3aTh TEOPEMY O KacaTelabHOMH
IIJIOCKOCTH K IUIAIKOX ITOBEPXHOCTH.

Jlath ompeenenre Ionaan TIaaKoi MOBEPXHOCTH, A0Ka3aTh PopMyIry ais e
BBIYHCIICHUS.

[MomyunTth pasnuynbie GOPMYIIbI 1151 BEIYUCICHHS TUIOIIAH TOBEPXHOCTH.
IToBEpXHOCTHBIN MHTErPAIl IIEPBOTO POJA: ONPEIAECICHUE, CYILIECTBOBAHNUE, BHIYUCIICHUE
(mokasatrb) AJ1s INIaJKOM M KYCOUHO-TVIaIKOM MOoBepXHOCTeW. Teopema o cpeqHem
3HA4YCHUH.

Onpenennuts NOHATUE OPUEHTALUH IS TJIaJAKON U A1 KYCOYHO-TJIaJKO MIOBEPXHOCTH.
Kak cornacyrorcst opueHTanus noBepxHocTu u e€ kpas? Ilpusectu npumepsl.
CdopmynnpoBaTh JeMMY O COTJIACOBAaHUH OPUEHTAINH II1aKOH OBEPXHOCTH U €€ Kpast
C IOMOIIBIO napaMmerpusanuu. [Ipusectu npumep.

IToBEpXHOCTHBIN MHTErPal BTOPOIO pOJa: OIPEAEICHUE, CYIECTBOBAHUE, BBIUNCICHUE
(mokasatrb) IS IVIaKOM M KYCOYHO-TVIaIKOM TOBEPXHOCTEM.

. ®opmyna 'aycca — Octporpaackoro: chopMyIupoBaTh U JOKA3aTh.
19.
20.

®opmyna Ctokca: chopMyIUpOBaTh U 10KA3aTh.

CdhopmynrpoBaTh U J0Ka3aTh TEOPEMBI O KPUTEPHSX MOITHOTO IubdepeHIrana s
GyHKIUU TPEX IEPEMEHHBIX.

Onpenenuts quddepeHnnanbHbie OnepaTophl: FPAAUEHT CKAIIPHOTO OIS, POTOP U
JMBEPIeHIUs BEKTOPHOTO MoJIs. Jloka3aTh UX HHBAPUAHTHOCTbD.

[ToBTOpHBIE MU EepeHIMATbHBIE OTIEPATOPHI: PACCMOTPETh BCE BO3MOXKHBIE CITydau.
Jloka3aThb

OnpenenuTh NOTEHIMATBLHOE BeKTOpHOE mosie. ChopMynupoBaTh M JOKa3aTh KPUTEPHA
IUIS1 TOTEHIIMATIBHOCTH TOJISl B TIOBEPXHOCTHO-OHOCBSI3HON 001aCTH.

Onpenenutsb cosieHOUAAIbHOE BeKTOpHOE 1oJie. CHopMyInpoBaTh U I0Ka3aTh KPUTEPHA
IUISL COJICHOMIATBHOCTH TIOJIS B BBITYKJION OOJIACTH.

CdhopMynrpoBaTh TEOPEMbI O HETIPEPHIBHOCTH, MU HEepeHIIMPOBAHUN U
MHTETPUPOBAHUH COOCTBEHHOTO MHTErpasa 1o napamerpy. /lokasarb oiHy U3 TEOPEM.
IIpuBectu npumep.

HecoGcTBenHblIit HTErpait 1-ro u 2-ro poja, 3aBUCSIIUN OT apameTpa — ONPEAeTHUTb.
PaBHOMEpHast CXOAMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
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35.
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38.

39.

40.

npusHak Beliepmtpacca paBHOMEPHOM CXOAUMOCTH HECOOCTBEHHOTO HHTETpaia.
IIpuBectu npumep.

HecoGcTBenHbIii uHTErpai 1-ro u 2-ro poja, 3aBUCIIUN OT IapameTpa — OIPEAeIHUTb.
PaBHOMEpHast CXOAMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
npu3Hak Jupuxie paBHOMEPHOM CXOIMMOCTH HECOOCTBEHHOT0 UHTErpana. [lpusectu
IIpUMeEp.

HecoGcTBenHbIif uHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT IapameTpa — ONpPEAeTHUTb.
PaBHOMEpHast CXOAMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
TEOopeMy O HEMPEPbIBHOCTH HECOOCTBEHHOTO MHTErpaa no napamerpy. [lpusectu
IIpUMeEp.

HecoGcTBenHbIi uHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT apameTpa — ONPEAeIUTb.
PaBHOMEpHast CXOAMMOCTD 10 NapaMeTpy — onpeaenutb. ChopMyTMpoBaTh IPaBUIO
JleitOnnua quddepeHurpoBanus HeCOOCTBEHHOTO MHTETpalia o napamerpy. [Ipusectu
IIpUMeEp.

HecoGcTBenHsIif uHTErpai 1-ro u 2-ro pojaa, 3aBUCSIIUN OT apamMeTpa — ONPEAeTUTb.
PaBHOMEpHAs CXOAUMOCTH 110 NapaMeTpy — onpenesuts. Murerpan Jupuxie —
paszozipath HOJPOOHO.

Jate onpenenenue 6eta- U ramma-¢pynkuuu. ChopmMynupoBarh CBOMCTBA raMmma-
¢ynkuuu. JfokazaTh TeOpeMy 0 HEMPEPHIBHOCTH U U HEPEHIIMPYEMOCTH FraMMa-
¢bynkuuu. [IpuBectu npuMep NpUMeHEHUs TaMMa-(QyHKITUH.

Hate onpenenenue 6eta- u ramma-¢pynkunu. ChopmynupoBarth cBoiicTBa OeTa-
¢bynkuuu. [IpuBecTr mpuMep HaXOKJICHUS 3HAUEHUH raMMa-(QyHKIUU 1 OeTa-(QyHKIUH.
JlaTh omnpeniesieHue TPUroOHOMeTprUecKoro psia Oypre Ui YucIoBON GYHKIIUN HA
uHTepBane (—m, ). [lomyuuts Gopmynsl s koddduunento Ditnepa — Dypbe
MOYJIEHHBIM UHTETPUPOBAHUEM PAJIA.

CdopmynmpoBath 1 10Ka3aTh GOPMYIBI HHTETPATIHHOTO MPEICTABICHUS YaCTHYHBIX
CYMM TPUTOHOMETPHUUYECKOTO psiia Pypbe.

CdopmynupoBath 1 J0Ka3aTh IeMMy PUMaHa 1 IPUHIIKIT JIOKAJIU3ALUH JUIS
Tpuronomerpuueckoro psina Oypre. Haiiti npenenst (mpu n—0o0) K03(UIIMEHTOB
Oiinepa-dypbe ¢ momolkio JieMMbl Pumana.

CdopmynupoBath U g0Ka3aTh npu3Hak JuHu cxogumoctu psana ypbe, a Takke
CJIECTBUE U3 ATOrO Ipu3Haka. [IpuBectu npumep cxonsuierocs psua Oypbe U ero
CYMMBI.
3anucaTh pa3inuyHble GOPMBI pa3iokeHus: GYHKIIUU B TPUTOHOMETpHUECKUl psig Dypbe:
Ha MHTEPBAJIE IPOU3BOJIBHOM JJIMHBI, TOJIBKO 110 CHHYCAaM, TOJIBKO 110 KOCHHYCaM,
nokazaTenbHyto popmy paga ypree. [IpuBecTr 0ObICHEHHS U KaXI0TO CIydasl.
JlaTb onpenieNieHne YHUTapHOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. JlokazaThb
HepaBeHCTBO Komm —byHSIKOBCKOTo ¥ TEOpEMY O BBEIEHUU HOPMBI C TIOMOIIIBIO
CKaJIIPHOTO Tpou3BeeHus. [IpuBecTu mpumMep YHUTapHOTO MPOCTPAHCTBA (DYHKITHIA.
Onpenenuts npocTpancTBo GyHKunit L,(a;b) n ckansgpHoe Npou3Be/ieHHe B HeM. 3a/1aTh

OPTOTOHAJILHYIO CUCTEMY B pocTpaHcTBe L, (—m;m). JlaTe onpenenenus psjga ®@ypbe mo

OPTOHOPMHMPOBAHHOM CUCTEME B YHUTAPHOM IIPOCTPAHCTBE.

Hate onpenenenus psga Oypbe 10 OPTOHOPMUPOBAHHON CUCTEME B YHUTAPHOM
npocTpaHcTBe. JlokazaTh TeopeMy O HaMTydIIeM NpUOIKEHUHN U HepaBeHCTBO beccers.
CoopmynupoBats paBeHcTBo [lapceBans. [Ipusectu npumep paBencrsa [lapceBans s
KOHKpPETHOTO psana Pypee.

IIpumepsl 3ana4:
(ITposepsiercst MOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOAEIHW U METOJAbl UCCIIEIOBAHUS

(U3NYECKUX TPOILECCOB M SIBICHUH — B YacTH METOJOB, CBA3aHHBIX C HHTETPUPOBAHUEM
(byHKIMH HECKOJIBKUX IIEPEMEHHBIX, psagaMu Oypbe, HHTErpajlaMu ¢ apaMeTpaMHu)



3amaua 1. Haiitm pabGoTy mons mpu JIBWKEHMH O KPHUBOM / TMOTOK MO dYepes
IIOBEPXHOCTb.
3amaua 2. Pa3noxuts ¢pyHkiuio B pag ypoe.

PesynmpraThl  DK3amMeHa  ONPEACISAIOTCS  OUCHKAMHM  «OTJIMYHO»,  «XOPOLIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHO.

CryneHT 0CBOOOXIAaeTcs OT peIIeHHs 3ajad, €CIU CIall COOTBETCTBYIOIIHME TEMbI Ha
MpakTUIecKux 3aHATUsAX. CTyIeHT (10 ero JKeMaHWi0) OCBOOOXKIAeTCcs OT MEepPBOTO BOIPOCa
ousnera, €CIu MOTYYHIT OIICHKY Ha KOJUIOKBUYME IO 3TOM TeMe.

OreHka CTaBUTCS 32 OTBETHI Ha BONPOCH OMIeTa MpHU YCIOBHUHU, YTO 00€ 33aJa4ul PELICHBI
MPAaBUIILHO WM CTYJICHT OCBOOOKAEH OT UX PEIICHUSI.

OHCHKa ((H€y006ﬂ€m@0pum€]le0» CTaBUTCA, CCJIM HC PCIICHA XOTHA OBl OoJHa H3
ABYX 3aJ1a4 1100 06e 3aa4yu pCHICHbI, HO Ha OAUH U3 BOIIPOCOB HEC JaH OTBCT.

Onenka «y00671emeopumenbHo» CTaBUTCS, €CIIM PEeLIeHBI 00€ 3a1a4M (MM CTYJICHT
OCBOOOK/IEH OT PEIIeHH 3a/1a4), TaHbl HETIOIHbBIE (€3 JoKa3aTebCTB) OTBETHI Ha 00a Bompoca
Ounera, CTYIEHT TOKa3ajd MMOHMMaHUE MaTepuaia, WU3JI0KEHHOT0 B €ro OTBETE, OTBETHUB Ha
JIOTIOTHATEIHHBIC BOTIPOCHI MIPETIOaBaTels.

Ouenka «XOpouLo» CTaBUTCS, €CIIM PEIICHBI 00€ 3a1a4uu (MM CTYIEHT OCBOOOXKICH
OT pelieHus 3a7ay), JaHbl HEIOCTATOYHO TMOJIHBIE (HEMOJHOCTBIO JOKa3aHHBIE) OTBETHI Ha 00a
BOMpoca Omiiera, CTyIEHT MOKa3all MIOHUMaHUE BOIIPOCOB OMJIeTa, OTBETHB Ha JIOTIOJTHUTEILHBIC
BOMPOCHI MTPETIOJaBaTels.

Ouenka «OMAUYHO» CTAaBUTCA, €CIAM peumieHsl 00e 3amaud (WM CTYIOCHT
0CBOOOK/IEH OT pelIeHHs 3a/1a4), 1aHbl JOCTATOYHO IOJIHbIE, 000CHOBAaHHBIE JOKA3aTEILCTBAMH,
OTBETHl Ha 00a Bompoca OuJieTa, CTYISHT IMOKa3ajd TIIyOOKoe MOHMMAaHHE BOIPOCOB OuieTa,
OTBETHUB Ha JIOMOJHUTEIbHBIE BOIIPOCHI MPETOIaBaTEs.

4. OueHoYHbIE MaTepHAaJIbl st NpoBepKH 0CTATOUYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHLIMIA)

JIaHHBII TECT MOXKET OBITh MPEATIOKEH CTyaeHTaM 3 uiu 4 Kypca OakajgaBpuaTa 1ocie
IOoJIyueHus1 OLleHOK 3a 1, 2, 3 ceMectp mno aucuuiuinHe «MaTeMaTHUECKUN aHaJIN3».
[Ipennmaraercst oAMH BapuaHT TecCTa, BBIOpPAHHBIA CiydailHBIM oOpa3zoMm. s ycmemrHoro
BBITIOJTHEHUS TECTa BCE 3aaHUs JOJDKHBI ObITh PELIeHbI BEPHO.

IIpuMepHbIe BADHAHTHI TeCTA:

Bapuanr 1.
1. lans! nBa MmHOkecTBa C =[0,4] u D =(2,6). Kakoe U3 npUBEIEHHBIX MHOKECTB SIBIISETCS UX

nepeceyeHuem?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)



2. HManubl ¢pyskmun — a(x) = x}l-l’ ,B(x):x%, y(x)z%. W3 Hux OECKOHEYHO Malloit

Gysukuuel npy x — 0 sABasgeTca QyHKLIUS:
) a(x); 2) B(x);  3)HeT BEpHOIro OTBETA; 4) y(x)

3. Psinom Teiinopa st pyHkun f(x) =e” B Touke X, =0 sBIsieTcs psin

o0 _lk 1 o0 1 0 1
1) Z}%xk > DX H

4. Kakoe U3 MHOXECTB fABJIIETCA KOMIAKTHBIM:

1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

5. Kakas u3 ¢pynkuuit packnageiBaercs B psag @ypbe mo KocuHycam

) f(x)=x, xe(-mm) 2) f(x)=¢", xe(-L1) 3) f(x)=|x|, xe(-m,xn) 4)x*,xe(-11)

Bapuanr 2.

x*+4
2

1) R; 2) R\{2};  3) R\{4}; 4) R\{2,-2};

5 2
2. Ilpenen lim 2x” +5x” +7x
x> 5x0 —6x°

1. O6nacteto onpenenenus GyHKuu f(x) = SBIIIETCS IPOMEKYTOK

paBeH:
. _1. 2.
1) 2; 2) 3 3) 50 4) HeT BEpPHOIO OTBETA.
3. I'paduk Gpyskimn y = x* —2 sBISeTCS BBIMYKIEIM BBEPX HA POMEKYTKE:
1) (0;400); 2) (-o0;0); 3) Her BepHOro oTBeTa; 4) (0,5 ;+0).
4. Yactnas npoussoanas ¢pynkuun f(x,y)=sine” no mepemennoii x pasua
1) ycose” 2) ye” cose™ 3) cose” 4) cose” sine”
5. UnTterpan jxcosxzdx paBeH:

1) —%sinx2 +C; 2) %sinx2 +C; 3) xsinx® +x?cosx> +C; 4)mer BEpHOTO OTBeETA.

Bapuant 3.
1. Kakoe 13 yka3aHHBIX MHOKECTB HE SIBJISIETCS] OTPAHUYEHHBIM CBEPXY

1) (:314)  2) (=0,4]  3){[0m):neN} 4 {%:neN}

2. MpousBomuas Gpyukiuu [ (x)= e’ paBHa:
1) xzexzfl; 2) HeT BepHOro oTBeTa; 3) €°*; 4) 2xe”
3. Psiom Teiinopa s pysxiun f(x) =In(x+1) B Touke Xy =0 sBISIETCS PSIY
-1 k
(1) s (1) & &1k &1k

k=1 k=1

x> -1

4. AcumntoToit pyHKIIMH ) = SIBJISICTCS IIPsIMAast:
1) y=x+1; 2) y=-x; 3) y=x; 4)HeT BEpHOro OTBETA.

5. 3HayeHHeE KaKOTO MHTETpajia paBHO 00beMy Tena V



1) HeT BEpHOTO OTBETA. 2) ”J' ( 24 yz) dxdydz 3) Hj dxdydz 4) zf Vex
v v 0

Bapuanr 4.

1. Kakag U3 mociie1oBaTeIbHOCTEN SIBISIETCS CXOOAIIEHCA
1

1 1 2 :
1) = 2) In— 2 4
)n )lnn 3 n ) sinn

2. Kakas u3 ¢pyHKUUH SBIsIETCS HETPEPHIBHOM

x+1,x>0 inx,x >
1)% 2) sign x 3){ 4) {Sm” g

xz,xSO —X,x<71

3. IlepBoo6pasHoii st GpyHkunu f(x) = x° +2cos3x sABIASETCH PYHKIUS:

4
1) Her BepHoro oTBera; 2) F(x)=3x>—6sinx; 3) F(x) :xT+2sin3x;

2.
4) F(x):T+§sm3x.

4. Ilpou3BoaHOHN GYHKIUHU f(x) = —5cose”” B TOUKE X SBIACTCS:

1) 10e** sin e** 2) 5cose”  3) —sine®™  4) cose

5. K kakoMy M3 HHTErpajoB MOXXHO IpUMEHHUTHh ¢popmyny ['puna
1) Iydx —xdy 2) ” y2dzdx — x*dydz + 2*dzdx  3) J-zdx+ 2xdy — ydz
L N L

4) I _[ xydxdy
D

Bapuanr S.

1. ans! nBa MmHO)kecTBa C =[0,4] u D =(2,6). Kakoe U3 npUBEIEHHBIX MHOKECTB SIBIISETCS UX

00bequHEHNEM ?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

2. Kakoif u3 psi/1oB ABJISIETCS 3HAKOTIOJIOKUTETbHBIM

D Ysine 2> 3) Y (n+x) 4) Y (—e)"
n=l1 n=l1 n=l1 n=l1

3. Auddepenumanom pynkuun f(x) = e+ Inx sBisercs GQyHKIus

nl 9 (e+l)dx 3) Ly 4) er—L
x x x T+x

2

4. HNauel pyHkmuu — a(x) :ﬁ, L(x) :x%, y(x) :§. N3 Hux O6ecKOHEYHO OOJbIIOH

Gysukuuei npy x — 0 sABasgeTca QyHKIUS:

1) a(x); 2) B(x); 3)Her BepHOTro 0TBeTa; 4) 7(x).

5. Kakoil U3 HHTErpajioB SABJISAETCS ONPELEIECHHBIM

+00
dx 3e dx
1 ) In2xdx; 3 == 4) HeT BEepHOI'0 OTBETA.
) ‘[3x2—27 ) L ) Jl.x5 ) P



Bapuanr 6.

1. Jans! nBa MmHOXecTBa C =[1,6] u D =(0,3) . Kakoe u3 npuBEAEHHBIX MHOXECTB SIBISETCS X
oObeuHeHneM ?

1) (0,6] 2) [L,3) 3) [1,3] 4) (0,6)

2. Kakoii u3 pszoB ABJISETCS 3HAKOYEPEAYIOLUMCS

1) isinn 2) infn 3) i:(n+x)3 4) i(—e)n
n=l1 n=l1 n=l1 n=l1

3. Kakas u3 ¢pyHKIUH SBISETCS pa3pbIBHOM

x+1,x>0
1) > 2) signx 3){ 2 4) sinx
X 41,x<0
3
X =2

2
X

1) y=x+2; 2) y=-x; 3) y=x; 4)Her BEpHOro OTBETA.

4. AcumnToTtoil GyHKIMU Y = SBJISICTCS IIPsIMAast:

5. Yactnas npoussoanas pynkuuu f(x,y)=sine” no nepemennoii y pasua

1) ycose” 2) ye” cose™ 3) xe* cose™ 4) cose’ sine”

Bapuanr 7.

1. O6nactp onpenenenust GyHKIUN p = In(3 +2x) UMEeT BUI:

1) (—%;Jroo); 2) (—oo;—%); 3) Het BepHorO oTBeTa; 4) (0;+00).

2. Janbl pynkuun  a(x) = ﬁ, P(x) = x%’ y(x) = x?-|-3 N3 Hux GeCKOHEYHO OOIBIION

GyHKuUel npy x — —3 ABIAETCA QYHKIH:
1) a(x); 2) B(x); 3)Her BepHOTro 0TBeTa; 4) 7(x).

3. Inddepenmmanom dyskumn f(x) = cosx + 3¢’ apusercs pyHKIHsA

1) —sinx+9¢>* 2) (—sinx+3e3x)dx 3) sinx+3e>* 4) (—sinx+9e3x)dx
4. MepBoo6pasuoii misa pynkunn  f(x)=x°® +2sin3x spasercs GpyHKIu:

7
1) HeT BepHOTO OTBETa; 2) F(x):7x6—6sinx; 3) F(x):%—gcosbc;

3
4) Fx)=% +2cos3x
7 3 '
5. 3HayeHHE KaKOTO MHTETpajia paBHO Mjiomanu Guryps S
2
1) HeT BEpHOTO OTBETA. 2) ” dxdy 3) ” (x+ y)dxdy 4) J' Sdx
s s 0
Bapuanr 8.

1. Kakoe u3 YKa3aHHbIX MHOKCCTB HC SBJIACTCA OTPaHUYCHHBIM CHU3Y



1) (:314)  2) (=0,4]  3){[0m):neN} 4 {%:neN}

2
2. Ilpenen lim %

paBeH:
x—>-1x —2x 3

1) 3; 2) _Z; 3) HEeT BEpHOTO OTBETA; 4) —%.
3. Psanom Teﬁnopa hIE; (byHKuI/H/I f(x)=cosx BTOUKE X, =0 sBIAETCSA PsI
2k - 1 o1 ok
. 4 L
b Z (2k)' 2) Z (2k) kZ::k ) kZ:;‘)(Zk)!x

4. Kakoil U3 HHTErpajoB SABISAETCS HEONPEACIECHHBIM

+00
dx 3e dx
1 —_— 2 In 2xdx ; 3 = 4) Bce.
)‘[3x2—27 1. ) '{x )

5. K kakoMy M3 HHTErpajioB MOXXHO MPUMEHHUTHh popmyny ['aycca-OcTtporpaackoro
1) I ydx—xdy 2) J.J‘ y2dxdy — x*dydz + 2 dzdx - 3) J- zdx +2xdy — ydz
L S L

4) I _[ xydxdy
D

Bapuant 9.

1. Kakag u3 mocie1oBaTeIbHOCTEN SIBISIETCS CXOOAIEHCA
1 3 1

1) 8In— 2) n4 3) cosn 4) =
n n

2. TlpomsBonHas ¢pyHkmu f(x) = cos(x3) paBHa:
1) —3x? cos(x3 ); 2) HET BEpPHOIO OTBETA; 3) 3x? sin(x3 ) ; 4) —3x2 sin(x3) .

3. I'paduk pyakum y = x* =5 sBusercs BBIMTYKJIBIM BBEPX Ha MPOMEXKYTKE:

1) (0;+%0); 2) (—o0;+0); 3) HeT BepHOTO 0TBETA; 4) (5;+%0).

4. Kakoe U3 MHOXKECTB SIBISICTCS OTKPHITHIM Ha €BKIUJOBOU MPSIMO:
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

5. Kakas u3 ¢pynkuuit packnageiBaercs B pag @ypbe nmo cuycam

1) f(x)=x%, xe(-mm) 2) f(x)=e", xe(-L1) 3) f(x)=x|, xe(-n,n)
4)x*, xe(-2,2)

BapuanT 10.

1. Janbr nBa mHoxkectBa C =[0,4] u D =(2,6). Kakoe U3 npuBeeHHBIX MHOKECTB SBISACTCA
pasHocteio C\D?

1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

2. Kakasg u3 nmocienoBaTeIbHOCTEN ABIISIETCS CXOIAIIENCS
1 1 1
1) n? 2) In= 3) en 4) sinn
n

3. Kakoii u3 ps0B ABISETCS 3HAKOTIEPEMEHHBIM

1) isinn 2) infn 3) i“(n+x)3 4) i(—e)”
n=l1 n=l1 n=1

n=l



4. Panom Teﬁnopa a1 GyHKuMU f(x) =sinx B Touke X, =0 sBisgeTcs ps

k 1 l)k 1 w
2k 2k-1 21 1 2k
)Z (2k)' )Z(Zk nr )Z(zk 0 Y ;(zk)!x

5. Kakast u3 To4ek ABIseTCS TOUKOM MakcuMymMma JUIsl QyHKIUH y = 8x —%x“ :
1) 2; 2) 12; 3)-2; 4)0
Kiroum k Tecry:

Bapuanrt 1 1 2 3 4 5
Otser 2 4 4 3 3
BapuanT 2 1 2 3 4 5
Otser 4 2 3 2 2
Bapmuanr 3 1 2 3 4 5
Otser 3 4 1 3 3
Bapuant 4 1 2 3 4 5
Ortser 1 1 4 1 1
Bapuanrt 5 1 2 3 4 5
Otser 1 2 3 2 2
Bapuant 6 1 2 3 4 5
Otser 1 4 2 3 3
Bapuant 7 1 3 4 5
Ortser 1 1 4 3 2
Bapuanr 8 1 2 3 4 5
Otser 2 2 1 1 2
Bapuant 9 1 2 3 4 5
Otser 4 4 3 4 4
Bapmuanr 10 1 2 3 4 5
Ortser 3 3 1 2 1

Nudopmanus o paspadboTunkax

JlazapeBa Enena ['eHHangheBHA, KaHOuAaT (PU3UKO-MATEMATUYECKUX HAYK, JOLEHT,
JOLEHT Kadeapsl o01Iei MaTeMaTHKU MEXaHUKO-MaTeMaTrueckoro ¢akyabrera TT'Y.
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