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

Lenbr0 OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINX KOMITETCHIIN]:

— OIIK-1 — CnocobeH nmpUMEHSTh €CTECTBEHHOHAYYHbIE U OOILICHMH)KEHEpHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOT0 aHaJIH3a U MOJACIHPOBAHUS, TEOPETUUECKOTO M 3KCIIEPUMEHTAILHOTO
UCCIIeIOBAaHUS B MTPO(ECCUOHABHON AEATEIbHOCTH.

Pe3ynpTaTraMu OCBOCHHUS TUCIMILIUHBI SABJISIOTCS CIEAYIOIINE HHIUKATOPBI JOCTUKECHUS
KOMIICTCHIIUH:

— NOIIK-1.1. — Ob6nanaer HEO0X0IUMBIMU €CTECTBEHHOHAY4YHBIMU u
0O0IIeNH)KEHEPHBIMH 3HAHUSMH JUIS UCCIIET0BAHHUS MH(POPMAIIMOHHBIX CHCTEM M X KOMIIOHEHT;

—HOIIK-1.2. Hcnons3yer (¢yHOaAMEHTAIbHbIE 3HAHUS, MOJYy4YeHHbIE B 00JacTu
MaTeMaTU4YeCKUX, €CTECTBEHHBIX U  OOLIEHMH)KEHEPHBIX HAyK B  MpodeccHoHaNbHOM
JEATeIbHOCTH.

—HOIIK-1.3. TIlpumenser ¢yHAaMEHTaIbHbIC 3HAHUS, IMOJyYeHHbIE B OO0JIACTH
MaTeMaTU4YeCKUX, €CTECTBEHHBIX M OOIIEMH)XCHEPHBIX HAyK Il MOJCTUPOBAHHS W aHAIN3a
3a1a4

2. OneHoYHbIe MaTepHAJIbl TEKYIEr0o KOHTPOJIS M KPUTEPHUH OLlCeHUBAHUSA

DneMEHTBI TEKYLIETO KOHTPOJISL.

ITo mucnunnuze «MaTreMaTu4ecKUui aHalIu3» IPEeLyCMOTPEHO IPOBEAEHUS KOHTPOJIbHBIX
paboT, caMOCTOATENBHBIX PadOT, MHIUBUAYAJIbHBIX PAa0OT, KOJUIOKBUYMOB IO JICKIHOHHOMY
Marepuany, BoinoiHenus gomamnux 3ananuid (MOIIK 1.1, MOIIK 1.2,MOIIK 1.3). Pe3synbrar
TEKYyILIEro KOHTpoJs (ukcupyercs B (opMe KOHTPOJBHOM TOUKM HE MEHee OJHOro pas3a B
ceMecTp.

Tembl NIpaKTHYeCKUX 3aHATHH:

1 cemecmp.

1. Kombunatopuka u 6unom HeroToHa.

2. MHoxecTtBa. Onepanuu HajJi MHOKECTBAMHU

3. Oto6paxenue, pynkuus. O6pas, npoodpas

4. Tloctpoenue rpadukoB (GyHKIMHA dJeMEHTapHbBIMH cpeacTBamMu. OCHOBHBIE
3IIEMEHTapHbIE (PYHKITHH.

5. Komnozumus pysakumii, oOpatHas QyHKIHS

6. UncnoBsle MHOXeECTBA. TOYHbIE TpaHH.

7. [NapameTpuueckue KpuBble — QYHKIIMU U HE QYHKIHH

8. Meto MaTeMaTHYECKONH MHTYKIIUN

9. Meron MmaTeMaTUYECKON MHAYKIINH.

Camocmoamenvhaa paboma Nel: MHOXeCTBa, 0OTOOpa)KEHUS, MATEM. MHTYKIIHS.

[TpuMepHbIil BApHAHT CaMOCTOSITENIbHON paboThI 1:

BAPHUAHT 30

1 3 5 2n—1 2n+3
1. Jlokazars: —+—+——+..+ =3-

2 20 2 2" 2"
2. Jlokasarb M0 OIPEAEICHUIO, YTO ISl IIOOBIX MHOKECTB A, B, C BEpHO:
ANBUC)c(AuB\NO)\(ANB)

3. [MoctpouTsh rpaduk U 3aaaTh OTOOpakeHue f . SABnseTcs a1 5T0 0TOOpakeHUE UHBEKLINEH,

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

,heN

10. Ilpenen nocnenoBaTeaIbHOCTH — ONIPEEIIEHNE

11. Ilpenen mocnenoBarenbHOCTH Ne58-66 u3 3anaunnka JlemunoBuda ¢ pazdopom

12. HaxoxeHue mpeaesoB ¢ HCHOIb30BaHUEM TeopeM 00 apu(pMeTHIecKux AelCTBUAX
13. Haxoxnenue npenenos. T. o Tpex nocneaoBaTeNnbHOCTSX.



14. Tlpenen MOHOTOHHOH nocaenoBaTesnbHOCTH. Yuceno e. Kpurepuit Komm.
15. Koumponvnasa paboma Nel. IIpeden nocnedosamenvnocmu
[TpumepHbIil BapuaHT KOHTPOJIBHOM padoTsl Ne 1:

BAPHUAHT 29
2
1. /lokazaThb 10 OTIPE/IENICHHIO: hm( l?n 1) =10 UJIN limn* —n =+
—>»00 + H—»0
HaiiTu npegenb::
3n-1
2. lim#%3"n+n*> 3. lim (n+1) 4, llm(\)n +n—n’+ ) 5. hm[ 1]
n—xo n—»x n—ro0 n—xo\ 1N+
HceceaenoBaTs nocsie0BaTe JbHOCTH HA CXOHMOCTD:
6. x, =(272).1 W x, =27 2). 251
n
T.x = 1—g . 1—é 1—i nin
2 4 2n
x, =lgl+ le2 lg3 lg_n 501051 xn:Sin1+Sln}2+Slr]33+"-+Slnaf’!
EET 7 '3 n
16. Ipenen pynkuu — onpenenenus Komm u ['eiine
17. PaznuuHble BUBI IPEEIIOB

18.
19.
20.

Haxosxnenue npenenos ¢GyHKUui (epBbIi 3aMeyaTeIbHBIN Tpeae)
Haxosxnenue npeneno GyHKUUN (BTOPOI 3aMedaTeNbHbIHN Mpeien)
O-cuMBoOJHKA.

21. HenpepriBHOCTB. TOouKM pa3peiBa.

22. Konmponovnasa paooma Ne2. Ilpeden u nenpepwvienocmo (hynkyuu
ITpumMepHbIil BapHaHT KOHTPOJIBHOM paboThl Ne 2:

BAPHUAHT 25

1./lokazaTh 10 oTpe/IelIeHHIO: lim 3

=0

2. hm[“-xj =?
-1 1=

. sin x
4. lim

x>0 gin3x —sin 7x

3
3.1im \/g 3

iyt _x—78

=?

5. lin&(cos x) /% =2

6. okasate: npu x—>+0x” +xIn'’x~x”.

7. Touku paspbiBa, ux pox: f(x) = (x2 - 9)~ (x2 —2x - 3)71

23. IIpon3BoHas — IO ONPENENEHHUIO.

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

26. IIpaBuiio JlomuTans.

27. Ip. Jlonurans.

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

tg(x) —sin(x)

3
X

1. Beruucnurts npeaen no npaswiy Jlonurans: lim
x—0

2. Haiiru npousBoayio ot gyskmmn: f(x) = (2 —cos(x))™"™

28. ®opmymna Teinopa

29. UccnenoBanue GyHKIUH — PEAEIbI, TOUKH pa3pbiBa, aCUMIITOTHI HA Tpaduke

30. UccnenoBanue GpyHKIIMM — UCTIOJB30BaHUE NIEPBOM U BTOPO IPOU3BOTHON

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



Hnousuoyanvnaa paboma Ne 1: nocmpoenue zpagpuka ghynkyuu, napamempuueckoi

Kpueoil, 3a0aua Ha IKCmpemym.
[TpuMepHbIil BApHaHT MHIUBUAYATIBHON paboThl Nel:

BAPUAHT 11.

1. 3amath M HccienoBaTh (YHKIMH, NOCTPOMTh HX Tpapuku: 1) y=x+x’-1,

2) y=sin(x)—-In(sin(x)). Ha ogHom rpaduke BbIOpaTh TOYKY, MOCTPOUTH T'padUK MHOTOUJICHA

Tennopa BTOpOro nopsiika B 3T0i TOUKE.
2. TlocTpouTh KpUBYIO, 3aJaHHYIO ITAPAMETPUUECKH, IPOBENIS UCCIIETOBAHUE C TOMOLIBIO
MPOU3BOJHBIX: x = (1> +6¢+5)/3,y = (£ —54)/2¢

3. Haiitu na runep6one z2/2 —y? = 1 Toury, Gaumalimyio K Tou-

ke (3;0).

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

2 cemecmp.
1. HWHrerpupoBaHue

middepennnana.

2. VlHTerpupoBaHue Mo 4acTsIM.

MPOCTEUIINX

3. MHTerpupoBanme paluoHaIbHBIX APOOEH.

4.MlaTerpupoBaHue paioHAIBHBIX qpooeit, MeTo1 OcTporpaackoro.
5.MlaTerpupoBanue UppalMOHANBHBIX (QYHKITH.

6.IToncranoBku Yebbimena u Diinepa.

7.MlaTerpupoBaHue TPUTOHOMETPHUECKUX (PYHKITUH.

GbyHKIUH,

noaABCACHUA  IIO0J  3HaK

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

9. Konmponvuasa paooma Ne3. Heonpeodenénnwtit unmezpa.
[TpumepHbie BapHaHThl KOHTPOJIBHOM paboTh! Ne3:

BAPHAHT 29.
1. [(sh2x—ch 9x)dx

2._[(2x—1)-ch(x2—x)dx
3. j (x—x")sin(2x)dx
j x +x x

5 J'cos X
“Jotgx

sinx+cosx ;
6 I tg x+3

7.[de

g [ @ri=Dds_ Qx*— 1
Z+d)(x+3)

BAPHAHT 27.
dx
1. -
-[ x1-27
I COSX dx
3 sin’x—1
3. [cos(In(2x))dx

dx
4.
I
5. Icoszxsin}xa'x
6. _[ cosxdx

2cos’x+sinx+1

7. [e-x=D)dx

x’+3x+1
(0 —4x+3)

BAPHUAHT 30.

1. [(sh 3x—ch Sx)dv
2.J'2xcos(x2—10)dx
3. J‘ xz—Zx eFdx

4. _.- X% —x®

5 J‘sm Xy

“Jotgx

J'sinxfcosx
“J cosx-3

7.j—dxé’x+5
X

f (2x +5x)dx
=4 +x+3)

10. Onpenenéunplii unTerpan. MurerpanbHbie cymMMmbl, cymMmmbl [lapOy, ompenenenue

OIIPENEIEHHOTO UHTErpasa.

11.3ameHa nepeMeHHbIX U UHTETPUPOBAHUE 110 YACTSAM B ONPEACIEHHOM UHTETPAJIE.
12-13. TlpunoxeHus onpeneaéHHOro HHTErpalia — JUIMHA AYTH, oMb, 00bEM,

¢bu3nUecKre MpUIoKEeHUs.

Hnousuoyanvnaa paooma Ne2: Bwuiuucnenue u npunodxcenus onpeoeieHHO20

unmecpana.

BapuanTsl nuHAMBUYyalIbHOM paboThl Ne2 pacnosokKeHbl B Kypce
https://moodle.tsu.ru/course/view.php?id=25648



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

14. Tlpenen pyHKIMKM MHOTHX IIepeMeHHbIX. Juddepenunponanue.

15. uddepenmupyemocts GyHKIIMM MHOTHUX IMepeMeHHBIX. KacarenpbHas MIOCKOCTb.
IIpounsBoiHas 110 HAIIPABJICHUIO.

16. Tuddepennman. AuddepeHunpyeMocTb CIOKHON HYHKIUH.

17. TlpousBoansie u auddepennnanst Beicimux nopsaxkos. @opmyna Teinopa.

18. DkcTpemMyM (DYHKIIUHM MHOTHX ITEPEMEHHBIX.

19. 3ameHa nepeMeHHBIX.

20-21. HesBHble (yHKIMH — Teopema CyIIeCTBOBaHUS, auddepeHupoBaHue,
pasznoxxenue o gopmyne Teinopa, 3a7a4l Ha FKCTPEMYM.

22. YCIIOBHBIN 3KCTPEMYM.

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

[TpumMepHbIil BApHaHT KOHTPOJIBHOM padoThl Ne 4:

1. Iyers f = f(x,9,2), X =usinv,y =ucosv,z =u* . Haitru £ (1,0), df(1,0).

uu

2. Jlnst ka0t pynkumn z = z(x, ), 3a1aHH0ii HesABHO ypasHeHneM z- + Xy — xz — 1 = O npu

x=0,y =1, uaittu d=(0,1) u z,,(0,1).
3. Pasnoskuts Gynxuuo f(x,y) = yIn(1+ x2) B okpectHocTd Touku (0,0) no popmyne Teiinopa 1o 4-ro
MOPSA/IKA BKIKOYUTEIBHO.

4. HancaTh ypaBHEHHE KacaTeNbHOI IUIOCKOCTH U HOPMaH K rpaduky GpyHKImH
f(x,y)=xy+In(1+x?) Brouxe (0, 1, 0). B kaxux Toukax rpaduka KacaTeIbHas NapajienbHa
miockoetd X+ y+2z=07?

5. Haittn npoussoanyio dynkuun f(x, V) =xy+ y+ x* B HaIpaBICHAN =i —j_'_ Haiitu rpaguent

1ot Gyrkumn B Touke M (1,1).

6. UccnenoBaTe Ha SKCTpeMyM (yHKIHIO Z = X — 3xy + y3.

7. BeluHCauTh NPUOIHIKEHHO ¢ MOMOIIBI0 MepBoro auddepenuana %/0,992 + 2,12 +2,98

24. Yucnossle psaasl. HenocpenctseHHoe cymMmMmHupoBanue, kpurepuil Koy, npuzHaku
CPaBHEHHS.

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

26. Cx0AMMOCTh MPOU3BOJIBHBIX PAIOB. AOCOJIIOTHAS U YCIOBHASL CXOAUMOCTb.

27. PaBHOMEpHAs CXOAUMOCTb MOCIEAOBATEIILHOCTU U Psija.

28. JlocraTounsle npu3Haku Beliepmtpacca, Abens u Aupuxie.

29. Omnpenenenue 06JaCTU CXOAUMOCTH (PYHKIIMOHAIBHOTO psa.

30. CreneHHOM psif, paguyc CXOJUMOCTH.

31. Psap Telinopa, KOHKpETHBIE Pa3I0KEHHUSL.

32. TlounenHoe uHTErpupoBanue u AudpdepeHnpoBaHNe CTETIEHHBIX PSII0B.
3azaud Ha CyMMHUpPOBAHHUE.

Camocmoamenvhnas paboma Ne 3: yucnogvle u cmeneHHbwvle pAObL.

[TpumMepHbIil BApHAHT CaMOCTOSTENLHON 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 HMHTErpajza oOT IIyTH
MHTETpPUPOBaHUS.

5.3ameHa nepeMeHHBIX B IBOMHOM MHTErpaie

6,7. IloBepxHocTHbIN uHTErpan 1 pona. IloBepXxHOCTHBII HHTErpad 2 poja.

8. ®opmyna CTokca

9.TpoliHoi UHTErpal.

10.®opmyna "aycca-Octporpanckoro.

11.3ameHa nepeMeHHbIX B TPOMHOM MHTErpase.

12.Koumponvnan padooma 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 HHAUBUYAIbHOM paboThl Ne 3 pacnosokeHbl 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
100 C MOMOIIBI0 KOHCYIbTAllMU MperojaBaTenss padoTy HaJ 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 pabOThl ¢ OLIEHKOM «3aYTEHO» TpHU
YCJIOBHUU TIOCEIIEHUS MPAKTUYECKUX 3aHATUH, aKTUBHOM M YCIEIIHON pabOThl HA 3aHATHUSAX,
CBOEBPEMEHHOM PEIICHUH JJOMAIIHUX PadoT.

Hnousuoyanvuvie padompt pPEUIAIOTCS CTYACHTOM CaMOCTOSTENIbHO, B paMKax
CaMOCTOSITEIEHOM pabOThI CTY/IEHTA, BHE ayAUTOPHBIX 3aHATHI. BO3MOXKHO YaCTHYHOE pElICHHE
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 3allaHuil WHAWBHIyalnbHOW paboTel. [lpum Hamuumum
HEMOJIHOTO PEIICHUS WM OIIHOOK B PEIICHUU 3aIaHuil CTYIEHT UMEET MPaBO BOCIIOJIL30BATHCS
KOHCYJIbTAIMEH MPEenoaaBaTeis s TOPEIINBAHUS U MOTYICHUS OIEHKU «3a4TEeHOY.

KonTponsHast paboTa MokeT OBITh 3aMEHEHA Ha WHIWBHIYaJbHYI 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. buer
COJICPKHT J[Ba TEOPETUYECKUX BOIpoca M JBe 3amaud. CTYZEHT OCBOOOXKIAeTCs OT PELIeHUs
3a/1a4, €CIM YCIEIIHO CAall BCe KOHTPOJIbHBIE U WHAUBHUAYyaJIbHBIE PA0OTH B TEUEHUU CEMECTpA.
CryneHT ocCBOOOXIaeTcss OT IMEpBOTrO Bompoca Owmiera, €ciad YCIEIIHO YYacTBOBAJI B
KoJulokBuymax 1o temaM 1 u 2 (Tema 1. Muoxcecmea, omooparxcenusn, ¢pynkyuu. Tema 2.
Teopua npedena uucnogvlx nociedosamenvhocmeii u @yuxkyuii.). IIpoaoIKUTETBLHOCTD
sK3aMeHa 2 Jaca (JUisi OTHOTO CTYJIEHTA).

JK3aMeH BO BTOPOM ceMecTpe IPOBOJAUTCS B yCcTHOW (opme mo Owmneram. buier
COJICPKHUT J[Ba TEOPETUYECKUX BOIpoca M JBe 3amaud. CTYZEHT OCBOOOXKIAeTCs OT PELIeHUs
3a/1a4, €CIIM YCIEIIHO CAall BCe KOHTPOJIbHBIC U WHAUBUAYyaJIbHBIE PA0OTH B TEUEHUU CEMECTpA.
CryneHT ocCBOOOXIaeTcsi OT TMEpBOTO Bompoca Owmiera, €ciad YCIEIIHO YYacTBOBAJI B
KoJulokBuymax 1o teMam 4 u 5 (Tema 4. Heonpedenennwtit unmezpan. Tema 5. Onpeoenennbliii
unmezpan Pumana na ompesxe u e2o npunoxcenus.). 1IponomxuTenbHOCTh 3K3aMeHa 2 Jaca
(A1 OTHOTO CTYAEHTA).

JK3aMeH B TpeTbeM ceMecTpe IMPOBOAUTCS B YCTHOH ¢opme mo Owieram. buer
COJICPKHUT J[Ba TEOPETUYECKHX BOIpoca M JBe 3amaud. CTYZEHT OCBOOOXKIAeTcs OT PELIeHUs
3aaa4, €CJIM YCIICHIHO CAaJI BCC KOHTPOJIbHBIC U MHAUBUAYAJIbHBIC paGOTBI B TCUCHHU CCMCCTpaA.
CryneHT ocCBOOOXIaeTcss OT IMEpBOrO Bompoca Owmiera, €ciau YCIEIIHO 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 (Jist
OJIHOTO CTY/ICHTA).



IIpumepHBIli NepeYeHb TeOpeTHYECKHX BONPOCOB Ha 3K3aMeH B 1 cemecrpe:
(ITposepsierca UOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B pasgene «lIpenen, HENpepbIBHOCTS,
middepeHnnpyemMocTs GYHKIUI OJHOM ITEpEeMEHHOM»)

1. MmuoxectBa. OnpenenuTs onepanuy 00beAMHEHHS, IEPEeceUeHUs], Pa3HOCTH,
JIEKapTOBOT'O MPOU3BENICHHSI MHOXKECTB. JlokazaTs oHy U3 Gopmyi ae Moprasa.
2. Omnpenenutp, 4TO 03HAYACT «331aHO OTOOpAKEHUE U3 MHOKECTBa X BO

MHOecTBO Y». UTo Ha3bIBaeTcst 00pa3oM MHOXKECTBA, TPOOOPa30M MHOKECTBA, MHOKECTBOM
3HaYEHUH Npu JaHHOM oToOpakennu? [IpuBectu mpumep.

3. JlaTh omnpeienieHue UHBEKIUH, CIOPBEKINH, OMEKIIMU, 00OpaTHOTO OTOOpaXeHHUs K
JaHHOMY. 3a/1aTh OMEKIUIO U 00paTHOE oToOpakeHue o Gopmyrne f(x)=tgx.

4. OOBSCHUTD, KaK 33J]a€TCsl KOMITO3UIIHS IBYX 0ToOpakenui. [IpuBectu nBa
npuMepa: a) KOMIO3ULUA ABYX (YHKIUN ONpesieieHa, B) KOMIO3ULUS IBYX (YHKLUH He
oIpezeieHa.

S. Onpenenuts MHOXKECTBA HaTypalIbHBIX, LENIBIX, PALIMOHAIBHBIX YHCEIL.

6. Jlath omnpenesneHuss 6CKOHEYHOTO M CYETHOr0 MHOXeCTB. [IpuBecT npumMepsl
CYETHBIX MHOKECTB. J[0Ka3aTh, YTO MHOKECTBO PAaLlMOHAIBHBIX YUCEIl CUYETHO.

7. Onpenenutp, U3 KaKMX 3JIEMEHTOB COCTOMT MHOKECTBO BEILIECTBEHHBIX YHCEI.

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

8. JlaTh onpenieneHuss 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 YCJIO0BUHA
PaBCHCTBA BCIICCTBCHHBIX YUCCII YEPC3 pallMOHAILHBIC. I[OKaBaTI: OZIHY U3 JICMM.

10. JlaTb onpeeneHrue TOYHOM BEPXHEW U TOYHOW HIDKHEN I'PaHU YUCIIOBOTO
MHOecTBa. ChopMynupoBaTh U 10Ka3aTh TEOPEMY O CYIIIECTBOBAHMM TOYHBIX TPaHEH.

11.  CdopmynupoBaTh T€OpEMY O CYIIECTBOBAHHU KOPHS M3 BEILIECTBEHHOTO YHCIIA.
3anucath 3Tanbl JOKa3aTeNIbCTBA TOW TEOPEMBI.

12. JlaTh onpezeneHue BEMIECTBEHHOMN CTENEHU MOJI0KHUTEIBHOTO BEIIECTBEHHOTO
yrcaa. ChopMynupoBaTh CBOMCTBA ONEpaluy BO3BEICHHS B CTEIICHb.

13.  JlaTp onpezaeneHue METPUIECKOTO ITPOCTpaHCTBA. B kauecTBe npumepa
paccMoTpeTh mpocTpancTBo R™ 1ipu pasmuyssIx m.

14.  JlaTe onpezneneHue npezena nociaea0BaTeIbHOCTH B METPUYECKOM ITPOCTPAHCTBE.

Jloka3aTh OrpaHUYEHHOCTh CXOASIIEHCS TOCIEA0BATEIILHOCTH M IMHCTBEHHOCTD TIPEeNa.
3amucarh 3TH pe3yNbTaThl ISl YUCIOBOH MOCIEIOBATEILHOCTH.

15. CdopmynupoBaTh U J0Ka3aTh KPUTEPUI CXOAUMOCTH MOCIICIOBATETLHOCTH B
METPHYECKOM MPOCTPAHCTBE, UCIOIB3YIONIUI TOANOCIe0BaTeIbHOCTH. Vi foka3ath 3ToT
PE3yIbTaT JJIsl YUCIOBBIX MOCIEI0BATEIBHOCTEH.

16.  JlaTe ompeaeneHue 6ECKOHEYHO MoK M OECKOHEUHO OOJIBIION YUCIOBOM
MOCJIeIOBATeNbHOCTH. J[0Ka3aTh TEOpEMy O CBSI3U MEXKIY HUMH U TEOPEMY O CBOWCTBAX
0ECKOHEYHO MAaJIbIX.

17. Jlokazatbe TeopeMy 00 apu(MeTHUECKUX CBOWCTBAX Mpeaesa YUCI0BON
nocnenoBareabHOCTH. CHopMyIHpOBaTh aHAIOTHUHYIO TEOPEMY /IS Tpeiena (GyHKIHH.
18.  Jloka3aTb TEOpEMBI O IEPEXOJE K IPEAEIy B HEPABEHCTBE AJIS1 YHCIOBBIX

MOCIIEIOBATEIBHOCTEH U 0 TpeX nocienoBarenbHocTAX. CHopMyapoBaTh aHATOTUYHbBIE
TEOPEMBI JJIS1 YUCIIOBBIX (DYHKIIUH.

19. Joka3zatb Teopemy BeliepmTpacca 0 MOHOTOHHBIX ITOCIIEI0OBATENBHOCTSX,

20. OrnpeaenuTh YUCIO e Kak Mpeaes YUCIOBOM MOCIeI0BaTeIbHOCTH. JJoka3aTh, 4To
3TOT IpPEJIEN CYLECTBYET. PaccMOTpeTh NoANOCIE0BATENBHOCTH.

21.  Jloka3arb nemmy KaHTOpa 0 BIIOKEHHBIX OTpE3KaxX. YKazaTb T€ TEOPEMBI, B

AO0Ka3aTCIbCTBC KOTOPBIX NPUMCHACTCA 3Ta JICMMa.



22. Jlokazate Teopemy bosbuano — Beliepmtpacca 06 orpaHn4eHHOM
IIOCJIEI0BATEILHOCTH.

23.  JlaTp ompeneneHue BEPXHETO U HIKHETO IIPEJIeNa YUCI0BOU
IIOCJIEN0BATENBHOCTHU. Jl0Ka3aTh KPUTEPUN CXOAUMOCTH IIOCIIEI0BATEIbHOCTH, UCIIOIb3 YOI
9TH MOHATUS.

24.  Jlatb ompenenenue GpyHIaMeHTaIbHON nocienoBaTenbHocTH. CHopMyITupoBaTh 1
noka3aTh KpuTepuil Koy cxoauMoCTH YUCI0BOM MOCIEN0BATEIBHOCTH.

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

26.  JlaTb onpeeneHue OTKPHITOTO U 3aMKHYTOI'O MHOKECTBA B METPUUECKOM
npoctpancTte. CHopMynHpoBaTh U 10Ka3aTh KPUTEPHI OTKPHITOIO MHOYKECTBA (Uepe3 MOHATHE
3aMKHYTOTO MHOXECTBA).

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

28. CdopmynmpoBathb U goKa3zaTh Kpurepuit Ko cyiecTtBoBanus npejena
OTOOpaKCHHUSL.

29. Jloka3aTh TEOPEMBI O JJOKAJIbHOM OrPaHUYEHHOCTH U JIOKaJIbHOM COXpaHEHHE
3HaKa s GYHKIIUHN, UMEIOIIeH peie B TOUKE.

+ 00, — 0
31. ITepBbIit 3amMeyaTenbHbIN peaen GyHKIuu: GopMyIUPOBKa, TOKA3aTEIbCTBO,
CJIEJICTBUS U3 HETO.
32. Bropoii 3amMeuarenbHblif penen GyHKIUN: GOpMYITHPOBKA, JOKAa3aTEIbCTBO,
CJIEJICTBUS U3 HETO.
33. JlaTh ompeienieHne HempepbIBHOTO B TOUKE 0TOOpaxkeHus. [JokazaTs TeOpeMsl O

3aMeHe IEPEMEHHOr0 N0J] 3HAKOM Ipefiea U O HENPEPHIBHOCTH KOMIIO3HLIUU HEIIPEPBIBHBIX
GbyHKIHH.

34. Jloka3aTh TEOPEMBI O Mpe/iesie MOHOTOHHOM (YHKIIMH U O HENPEPHIBHOCTH
MOHOTOHHOH (DYHKITMH Ha OTpe3Ke.

35. Jloka3aTh HENPEPHIBHOCTH CTETIEHHBIX (PYHKIIUH.

36.  JlokazaTh HENPEPBHIBHOCTD MOKA3aTEIbHON (YHKIIHIA.

37.  JlokaszaTh HENPEPHIBHOCTb TPUTOHOMETPUUYECKUX (PYHKITHIA.

38. JlaTh ornpeienieHus S5KBUBAJICHTHBIX ()YHKIUH B TOUKE, (QYHKIIUN, OECKOHEYHO

MAaJIOW 110 CPABHEHUIO C JAHHOM B TOUKe. /[oKa3aTh TEOpPEMBI O CBSI3M 3THUX MOHSATHH, a TaK )K€ O
MPUMEHEHHE SKBUBAJIICHTHOCTEH JJIs1 HAX0XKJACHUS TIPEIEIOB (PYHKITUH.

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

40. Jlokasats Teopemy Beiiepirpacca 0 JOCTHKEHUU TOYHBIX IPAHEN HEIPEPBIBHOM
¢byHKIMEl Ha OTpe3Ke.

41. Jlokazate TeopeMy KoIn o mpoMeKyTOUHBIX 3HAUCHHUSIX HETTPEPHIBHOM (PYHKITHH
Ha OTpE3KE.

42. JlokaszaTh TeOpeMy O CyLIeCTBOBaHUE 00paTHOM (pyHKIMHU IJIs1 HETIPEPHIBHOM
MOHOTOHHOH (DYHKITMH Ha OTPE3Ke

43.  Jloka3aTb HENPEPHIBHOCTH JOTapu(PMUIECKON QyHKIIHUH.

44. JlaTh omnpenienieHue paBHOMEPHO HENMPEPBIBHON (DYHKIIMM HA MHOKECTBE.
Joka3zaTte Teopemy I'eline — Kantopa 0 paBHOMEPHOI HETIPEPHIBHOCTH.

45. Jlatb onpenieneHnss KOMIIAKTHOTO MHOYKECTBA B METPUUECKOM IIPOCTPAHCTBE.

[puBecTH IPUMEPBI KOMITAKTHBIX X HEKOMIIAKTHBIX MHOKeCTB. CPOpMYIUpOBaTh KPUTEPUii
komrmakTHocTy B R”.



46.  Jlokasatb TeopemMy I'eitHe — KaHTOpa 0 paBHOMEpPHON HENPEPHIBHOCTH Ha
KOMIIaKTax.

47. JlaTh oTpesieNicHre JIMHEHHO CBA3HOrO MHOKecTBa B R”. Jlokasars Teopemy
Ko o mpomMexyTOUHBIX 3HAUCHHUSIX HETIPEPHIBHOM (DYHKIIMM HA IMHEHHO CBSA3HOM MHOKECTBE.

51.  Jlate ompeneneHue Mporu3BOAHON 1 niepBoro auddepennnana GyHKIUN B TOUKE,
JI0Ka3aTh TEOPEMY O CBSI3U MEXIYy HUMH M TEOPEMY O HENpephIBHOCTH AupdepeHunpyemoit
byHKINY.

52.  Tlomy4uTh ypaBHEHHE KacaTelbHOH K tuddepeHIpyeMoil pyHKIMN B TOUKE U3
reoMeTpuIecKux coodpaxxeHnuil. [lokazaTh cBA3b MEX]ly KacaTebHOU U MEPBBIM
middepenuanom.

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

54.  CdopmynupoBaTh U AOKa3aTh TEOPEMY O MPOU3BOTHON KOMIIO3UIMH, A TAKKE
WHBAapUaHTHOCTH (popMBbI nepBoro auddepeHuana.

55. CdopmynunpoBaTh U J0Ka3aTh TEOPEMY O MMPOU3BOIHOM 00paTHON (HyHKIUH.
[TpuBecTu npuMep ee NPUMEHEHHUS.

56. 3anucaTh TabIUILy IPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PyHKUIUH. [TomydnTs
HECKOJIBKO M3 3alMCaHHbIX (opMyIl (Ha BEIOOD MpEIo1aBaTes).

57.  Jlate ompeneneHue MPOU3BOAHOM nopsiaka 7. Jlokazars ¢popmyny Jleitbnuna s
MPOU3BOIHOM 7 -TO MOPSIKA OT MPOU3BEACHUS IBYX (PYHKLHUH.

58.  JlaTh ompeneneHne BTOPOro, TPETHEro U T.1. Iu(pepeHInanoB (GyHKINUU B TOUKE.
[Toxa3zaTb, 4T0 BTOPOIl MU depeHnran He *HBApUAHTEH MPHU 3aMEeHE He3aBUCHMO MepeMeHHON
Ha QYHKIHUIO.

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

60. CdopmynupoBath 1 g0kazats TeopeMbl @epma u Posus. [lpuBectu Teopemsl, B
KOTOPBIX UCIOJIB3YIOTCS 3TU PE3YIbTATHI.
61. Jlokazatb ¢popMyIibl KOHEUHbIX Tpupanieanit Komm u Jlarpamka. [lpusectn

MPUMEPHI KX IPUMEHEHUS.
0 o
0 o

63. Jlate onpenenenue MHorouwieHa Telnopa crenenu 7 st yHKIMU B TOUKE,
JI0Ka3aTh €ro OCHOBHBIE CBOWCTBA.

64. JlokaszaTh TeOpeMy O CTPYKTYpe OCTaToOuHOro 4ieHa B (opmyne Teitnopa.
[Monyunts hopmy Jlarpanxa, popmy Komn.

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

66. JlaTh omnpeienieHue BHITYKION BBEPX, BHITYKIONH BHU3 (DYHKIIUH U TOUKU
neperu0a. /loka3atb TeOpeMy O CBSI3U BTOPOM MPOU3BOAHON U BBITYKIOCTU (DYHKLIUH.

67. JlaTb omnpeienieHue BEPpTUKAIbHON aCUMIITOTHI M aCUMITOT Ha OECKOHEYHOCTH K
rpaduky ¢pyHKIUU. Jlokazatk TeopeMy O HaXOXKJICHUU aCHMIITOT.

68. Omnwucatp cxemy HCCIeI0OBaHUs YMCIOBOH (PYHKIIMU U1 HOCTpoeHUs e€ rpaduka,
HCCIIEI0BATh MPEUIOKEHHYIO MperoaaBareneM (GyHKIHUIO.

69. Omnucarb cxemy UCCIIEJOBaHMs MapaMETPUUYECKH 3aJaHHOM KpuBoil. [IpuBectn
puUMep, He U3 JICKIIHH.

IIpumeps1 3apau (IIposepsercs MOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B yacTu METOI0B,
OCHOBAHHBIX Ha IpeJielie, HEMPEPHIBHOCTU U TU(PPepeHIIUPYEeMOCTH HYHKITHIT):

3amaua 1. Haiitu npeaen GpyHKuuu.



3anmaua 2. [IpuMeHUTh (QYHKIMIO OJHOW MEpPEeMEHHOW Ul HAaX0XAEeHUS HauOOJbIIero /

HAaMMCHBIICTO 3HAYCHUA.

IIpumepHBIii IepeYeHb TEOPEeTHYECKUX BOIIPOCOB HA IK3aMeH BO BTOPOM ceMecTpe:
(ITposepsierca MOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B pa3znene «MuTerpuposanue. Psel.

JuddepenunpoBanue QyHKIMIT MHOTUX IEPEMEHHBIX»)

N —

10.

11

12.

13.

14.

15.

16.

17.

18.

KommuiekcHbie uncna: (opMsl 3amucH, apupmMeTHieckue AeicTBus, popmyna Ditiepa.
CdhopmynnpoBaTb OCHOBHYIO TeopeMmy anreOpbl. Pa3nokeHue MHOTOWIEHOB C
BEIIECTBEHHBIMU KO3 duuuenTamMu (C Joka3arenbcTBaMu). Pasnoxenue IpoOHO-
panMoHaNbHBIX (PYHKIMIA HA TPOCTHIE APOOH.

Jlate ompeneneHre nepBooOpa3HO U HEOMPEAeIEHHOT0 HHTEerpaa. Beimucats Tabnuiry
HEOTIPEJEIIEHHBIX UHTETPAJIOB.

Jloka3zath TeopeMbl 00 HHTETPUPOBAHUH TOJICTAHOBKOM M 110 YacTSAM B HEONPEIEICHHOM
unterpane. Ilpusectu npumepsl.

WuTerpupoBanue ApoOHO-pallMOHATBHBIX (YHKUMN: 4 BHIA MPOCTHIX ApoOei, MeTox
HEOTpe/ieNIeHHBIX Kod(duuuenToB. Onucare HUHTETPUPOBAHHE APOOU TPETHETO WIH
4EeTBEPTOro BUAA.

WHTerpupoBaHue TPUTOHOMETPUYECKUX U THIEpOOJNYecKUX (YHKUIUN CBEICHHEM K
ApoOHO-palMOHATBHBIM  (pyHKIMAM. Omnucatb HMHTETPUPOBAHHE  YHHBEPCATBHOM
OJCTAaHOBKOM.

WuTerpupoBanue nppanroHalbHbIX (yHKINN moacTaHoBKamu YeObimeBa. PaccMoTpeTs
OJIUH ciy4ail TopoOHO, OCTAIbHBIE KPATKO.

WuTerpupoBanue uppanroHAIbHBIX (YHKLIUN MOACTaHOBKaMHU Oiinepa. PaccmoTpets
OJIUH ciy4ail TopoOHO, OCTAIbHBIE KPATKO.

OnpeneneHHblii MHTErpasl OT (YHKIUM Ha OTpe3ke — JaTh ompeneneHue. Jlokasatb
Heo0XoMMoe ycioBHe HHTerpupyemoctd. Ompenenutb cymmbl JlapOy, noka3aTth ux
cBoricTBa. [locTponuTs MILIIOCTpaLUK.

CdhopmynnpoBaTh KpPUTEPUH HHTETPUPYEMOCTH, HCHONB3YIOIUKA cymmbl [JlapOy.
Jloka3zaTh ero, UCIOJIb3ys CBOMCTBa cymM JlapOy.

.Onmcare 1Ba Kiacca HHTETpUpPyeMBIX (QYHKIUN. Jloka3zaTb HHTErpUPYEMOCTh JUIS

OJTHOTO U3 KJaccoB GyHKIMH. [IpuBecT mpuMepbl UHTETPUPYEMBIX U HEMHTETPUPYEMBIX
(byHKIUI Ha OTpe3Ke.

CdhopmymupoBaTh CBOHCTBA OMpENCIIEHHOTO UWHTEerpana. JlokazaTh JTUHEHHOCTS,
aJZIMTUBHOCTH UHTETpaja, a TAK)KE€ MHTETPUPYEMOCTh MO HHTETPUPYEMOH (PyHKIIHH.
CdhopmynupoBaTh M J10Ka3aThb IMEPBYIO TEOPEMY O CpEeOHEM /sl OIpPeNeIEHHOTO
uHTerpana. CHopMyaupoBaTh CIEICTBUS U3 HEE, IPUBECTH NMPUMEP UCIOIb30BAHUS.
CdopmynnpoBaTh U J0Ka3aTh HEMPEPHIBHOCTh M AU(PPEepeHInpyeMOCTh HHTErpaia c
nepeMeHHbIM BepxHUM mpenenoM. Ilomyunts ¢dopmyny Hpiotona-Jleitbuuna s
HENpPEepbIBHON (QYHKIUH.

CdopmynnpoBaTh U J10Ka3aTh TEOPEMbI O 3aMEHE MEPEMEHHOI0 U MHTETPHUPOBAHUU IO
qacTaM JUIsl OIIpeIelIeHHOro uHTerpana. Ilpusectu npuMepsl UX IPUMEHEHMUSL.

Jlate ompenenenue miom@aaud Iuiockod  ¢urypel. ChopMyaupoBaTh  KpUTEPUH
KBaJpUPYeMOCTH. 3amucatbh (GopMynsl Ul IUIOIAAM KPUBOJIMHEHHON Tpamenuu Hu
KPUBOJIMHEWHOTO cekTopa. OnHy u3 GpopMyn 1oKa3aTs.

Jlate ompeneneHue oObeMa TpeXMEpHOro Tena. 3amucartbh (GopMmyasl s oObema
WIMHPUYECKOTO Tela U 00beMa Tela MpH M3BECTHBIX IUIOMAAAX cedeHus. [lomyunrts
oJIHYy U3 GOpMYyII.

Jate ompeneneHue IMPOCTOM TIJIAAKOM  CHOPSAMIIIEMOM KPUBOM B TPEXMEPHOM
MPOCTPAHCTBE U €€ AMUHBL. [lonyunts popMyny /Ui BEIYUCIEHUS JUTMHBI KPUBOM.
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OmnpeneneHne MOMEHTOB M IIEHTPa Macc IUIOCKOM KPUBOM C TIOMOIIBIO OTPEIEICHHOTO
uHTerpaia. Beimucats GpopMyssl, 0J1HY U3 HUX OOBSICHUTH MOAPOOHO.

OmnpeneneHne MOMEHTOB M IIEHTpPa MacC KPHUBOJMHEHHOW Tpamenud C MOMOIIBIO
OTpENeNIEHHOTO HWHTerpaja. Beimucats QopMynbl, OOBSICHUTH OIHY U3 HUX.
CdopmynupoBath U 10Ka3aTh Teopemy | yiabanHa.

Jlate ompeneneHre HECOOCTBEHHBIX MHTETPajoB MEPBOrO M BTOpOro poxa. JlokazaTsb
MayKOPAHTHBIN ITPU3HAK CXOAUMOCTH. IIpuBecTu npumMepsl.

CoopmynupoBatb 00e ¢opmynsl BOHH? W BTOpyIO TeopeMy O CpelHeM JUIs
OTIpeNIeNIEHHOTO MHTerpana. /latb reoMeTpudecKylo HHTEPIIPETAUIO BCeX TpeX PopMyIL.
[Toka3aTh WX MPUMEHEHHE Il CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Yucnosele pspl. OnpeaeneHne CyMMBbl psjia, HE00X0IMMOE YCIOBHUE CXOIMMOCTH,
Kputepuii Kommm cxo1mMocTi YUCIIOBOTO pAfa.

CdopmynnpoBath 1 10Ka3aTh MPU3HAKU CPABHEHUS TS PAIOB C HEOTPHUIIATEIbHBIMH
yneHamu. [IpuBecTu nmpumMepsl.

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

CdopmynrpoBaTh 1 0Ka3aTh HHTETPAJIbHBIA IPU3HAK cX0auMOCTH. [lonyunts ycinosue
CXOJAMMOCTH 00OOIIIEHHOTO TAPMOHHYECKOTO PSJIA.

AOCoIOTHAs ¥ YCIIOBHAs CXOAUMOCTD psiia. ChopMynupoBaTh U JJOKa3aTh MPU3HAK
JleiitOnumua. [TpuBecTn mpumMep ero NpUMEHEHUSI.

AOCoIoTHAs ¥ YCIOBHAsI CXOAUMOCTH psia. ChopMmynupoBaTh npusHaku Jupuxie u
Abens cX0IMMOCTH YUCIIOBOTO psja. Jloka3aTe OuH U3 MpU3HAKOB. [IpuBectu nmpumep.
CoopmynupoBats Teopembl Ko u Pumana o nepectaHoBkax wieHoB psiaa. [lpusectu
MIPUMEPHI psAZa, CyMMa KOTOPOTO MEHSETCS TOCIe IEPECTAHOBKU €T0 YJICHOB.

JlaTh ompeienieHue KOMIUIEKCHOTO CTEIIEHHOTO psijia. Jloka3aTh cylecTBOBaHUE Kpyra
CXOJIMMOCTH M OJIHY U3 (GOpMYI Ul paiyca CXOIUMOCTH CTEIIEHHOTO psa.
PaccMmoTpeTs npuMep BEIIECTBEHHOTO CTEIIEHHOTO Psijia.

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

Brimucats crangapTHbBIE pa3noskeHus B psig MakinopeHa, MoJIydYiuTh HEKOTOPbIE U3 HUX,
yKa3aTh UHTEPBAJIBI CXOAUMOCTH. [l0Ka3aTh, 4TO MOJYYEHHBIE PAIBbI CXOAATCS K
(GyHKIUAM, KOTOPBIE pa3Jiaraii.

JlaTh ompenienieHue paBHOMEPHOM CXOMMOCTH (DYHKIIMOHAILHOTO psAJia Ha MHOXKECTBE.
ITpusectu npumep. CHopMyInpOBaTH TEOPEMBI, HCIIOJIB3YIOIINE PABHOMEPHYIO
CXOIUMOCTh. Jloka3aTh OJIHy UX HUX.

CdopmynmrpoBaTh U J0Ka3aTh TEOPEMY O HEPEPHIBHOCTH CYMMBI BEILIECTBEHHOTO
CTETIEHHOTO psiJia Ha HHTepBasie cxoauMocTH. CHopMynupoBaTh U JOKa3aTh TEOPEMY
AGens 0 HeMpPEepbIBHOCTH CYyMMBI Ha KOHIIE MHTEPBaja CXOAUMOCTH.

CdopmynnpoBaTh TeOpeMy O HOWIEHHOM HHTEIPUPOBAHUU U TUPPEpEeHIIMPOBAHUT
BEIIECTBEHHOI'0 CTENEHHOTO psifa. [IpuBecTy npuMepsl IPUMEHEHUS 3TOM TEOPEMBI.
Jloka3aTh BO3MOXKHOCTH IMOYICHHOTO HHTETPUPOBAHUS Yepe3 PABHOMEPHYIO
CXOJIUMOCTb.

Onpenenuth 4acTHBIE TPOU3BOIHBIC U AU(depeHnnan pyHKIMN HECKOIbKUX
nepeMeHHbIX. Jloka3zaTh HempepbIBHOCTH AU depeHunpyeMoit GyHKIUN 1
middepeHunpyeMocTs GYHKIIUN, UMEIOLIeH HEeMpPephIBHBIC YaCTHBIE TPOU3BOIHBIE.
CdopmynupoBath 1 10Ka3aTh TeopeMy 0 JuddepeHunpoBaHur KoMno3uuuu. [1oryauts
(bopMyIBI 17151 YaCTHBIX MPOU3BOIHBIX CIOKHON QyHKIMU. Jl0Ka3aTh HHBAPHAHTHOCTh
¢dopmbl iepBoro nuddepeHmana.

Jlokazatb (opMyily KOHEUHbIX TpupaiieHnii Jlarpanka ams GyHKIIMH HECKOJIBKUX
NEPEMEHHBIX U CIICACTBUE U3 Hee sl (PYHKIMH, UMEIoIei HylleBoi nuddepeHiuan.
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. JlaTp onpenenenue u A0kazaTh GOPMYITy JUls BEIYMCIEHUS TIPOU3BOJHOM 110
HalpasJIeHUIO. [laTe onpenenenue rpaguenTa. JlokasaTe TEOPEMY O CBOMCTBAX
rpaaveHTa pyHKIMHA B TOUYKE.

JlaTb onpeeneHue KacaTeabHOM IUIOCKOCTH. BbIBeCTH ypaBHEHUE KacaTEeIbHOU
IUIOCKOCTH K TpaduKy QYHKIIUH IBYX IIEPEMEHHBIX B CIEAYIOMHUX caydasx: 1) QyHKIusa
3aJjaHa sBHO , 2) (YHKIIH 3a/1aHa HESIBHO B OKPECTHOCTH TOUKH I'paduka.

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

3anucath U 0Kazathk popmyiny Teitiopa ¢ ocTaTouHBIM WieHOM B opme Jlarpamxka ams
(GYHKIMU HECKOJIBKUX IIEPEMEHHBIX. 3alicaTh OCTaTOUHbINH wieH B popme Ileano.
[TpuBectu npumep paznoxenus no popmyne Teinopa GyHKINHN 2-X TEPEMEHHBIX.

JlaTh omnpenesieHue JOKaIbHOTO SKCTpeMyMa (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
CdopmynupoBath U 10Ka3aTh MEPBOE U BTOPOE HEOOXOAUMBIE YCIOBUS IKCTPEMyMa.
[TpuBeTH mpuMep HAXOXKACHUS CTALMOHAPHBIX TOUYEK (PYHKIUHU 3-X IEPEMEHHBIX.
CdhopMynnpoBaTh U 10Ka3aTh TEOPEMY O JOCTATOUHBIX YCIOBUSAX ISl SKCTpEMyMa
(GyHKIMU HECKOJIBKUX MepEeMEeHHBIX. [IpuBecTr mpuMepsl KBaIpaTUIHBIX (GOpM
pa3INYHbIX BUJIOB.

Jlate omnpenenenue HessBHOW (yHKIMHU otHOU niepeMenHoil. [IpuBectu npumep. Jlokazats
TEOpEMY O CYIIECTBOBAHHHU, €IMHCTBEHHOCTH, HEMIPEPHIBHOCTH HEABHOM (PYHKIIMH.
CdopmynupoBath 1 10Ka3aTh TeOpeMy O U PepeHIINPOBAHNN HEIBHOU (QYHKIIUN
OIHOM nepeMeHHou. IIpuBectu npumep.

[TpuBectu npumep HEsIBHOHM (PYHKIIMM HECKOJIBKUX repeMeHHbIX. CHopMyarpoBaTh
TEOpEMY O CYIIECTBOBAHHUHU, €IMHCTBEHHOCTH, HEMPEPHIBHOCTU U TUPPEepEeHIIUPYEMOCTH
TaKoi QyHKIHH.

Jlate omnpenenenue MaTpuilsl SIkoou otTobpakenus, skoonana. ChopmMynnpoBaTh
CBOMCTBA M MPUBECTH NPUMEP MATPULIBI SIKOOH.

[TpuBectu npumep HesIBHOTO 0ToOpakeHus. ChopMynupoBaTh TEOpEMY O
CYIIECTBOBAHHH, €IMHCTBEHHOCTH, HETIPEPBHIBHOCTH U TP HEpEeHIIMPYEMOCTH HESIBHOTO
OTOOpaKEeHHUSL.

JlaTh ompeienieHue yCIOBHOTO AKCTpeMyMa (DYHKITUM HECKOJIBKUX ITePEMEHHBIX.
VYka3zaTh J1Ba cioco0a ero HaxoaeHus: npsiMoil u merox Jlarpanxa. ChopmynupoBartb
TeopeMbl, HeOOXO0AMMBbIE [T UCTIONIb30BaHus MeToaa Jlarpamka. [Ipusectu mpumep.

IIpumepsl 3ana4:
(ITposepsierca MOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B yacTu METOJOB, CBSI3aHHBIX C

NPUMEHEHHEM HHTEerpajia OJHOW MepeMEeHHOW U Tu(QepeHINaTbHOIO UCUUCICHUS (DYHKITHIA
HECKOJIbKUX [IEPEMEHHBIX)

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

o0BeMma Tela.

3amaua 2. [IpuMeHUTh (QPYHKIHMIO HECKOJBKHX MEPEMEHHBIX JJIsl pelleHHe 3aJayd Ha

IKCTPEMYM.

IIpumepHBIii IepeYeHb TEOPEeTHYECKUX BOIIPOCOB HA 3K3aMeH B TPeTheM ceMecTpe:
(ITposepsierca MOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B pasnene «MHTerpupoBanue

(GyHKIUH HECKOIBKUX IIepeMeHHbIX. Psibl @ypbe. MHTErpasisl ¢ mapaMeTpamm»)

1.

2.

KpuBonmHelHHbIM HHTErpaj IEPBOro poja: ONpeeNIEHUE, CBONCTBA, BBIYUCIEHNE
(mokazarts).
KpuBonnHeNHHbI HHTErpa BTOPOro pojia: ONpEAETIeHHE, CBOICTBA, BBIYMCIECHUE
(mokazarts).
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JIBOWHOM MHTETrpai: ONpeAeiIeHNe, CBOMCTBA, IIOIa b TNIOCKON 00JIaCTH, meopema o
cpeonem 3HaveHuu (CHopMyTUpOBATH).
JIBOMHOM MHTETpaJl: CBEJCHHUE K TIOBTOPHOMY MHTETpaily (JOKa3aTh).

CdopmynupoBath 1 gokazats Gopmyny ['puHa, ciencTBue u3 He€ 0 HAXOXKJICHHH
TUTOIIA/IH TIJIOCKOM 00aacTu.

CdhopMynrpoBaTh U J0Ka3aTh TEOPEMBI O KPUTEPHSX MOITHOTO IubdepeHIrana s
(GyHKIMU IBYX IEPEMEHHBIX.

CdopmynupoBaTh U J0Ka3aTh TEOPEMY O IJIOMIAN 00JACTH IPHU Mepexoie K APYruM
KOOpJIUHATaM.

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

CdopmynmrpoBaTh TeOpeMy O 3aMEHE MEPEMEHHBIX B TPOMHOM HHTerpaie. PaccMoTpers
nepexoa B chepuyeckre U IMIIMHIPUYECKIE KOOPAUHATHI (IKOOHaH, TeOMETPUUYECKHMA
CMBICII).

JlaTh onpeneneHue NpoCcTou, MaaKoM, KyCOYHO-TJIAIKOW TOBEPXHOCTH B R3, 0COOBIX
TOYEK Ha MoBepxHOCTU. CHopMyIMpOBaTh U I0Ka3aTh TEOPEMY O KacaTelbHOMH
IIJIOCKOCTH K IUIAJIKOX ITOBEPXHOCTH.

Jlath ompeeNnieHre TIoNaan TTIaKoM MOBEPXHOCTH, A0Ka3aTh PopMyIry ais e
BBIYHCIICHUS.

[MomyunTth pasnuynbie GOPMYIIbI 115l BEIYUCICHUS TUIOIIAH TOBEPXHOCTH.
IToBEpXHOCTHBIN MHTErPAIl IIEPBOTO POJA: ONPEAECICHUE, CYILIECTBOBAHNUE, BHIYUCIICHUE

(moka3atb) AJ1s INIaJKOM M KYCOUHO-TVIaIKOM MOoBepXHOCTeW. Teopema o cpeqHem
3HAUEHUH.

Onpenennuth NOHATUE OPUEHTALIUH IS TJIaJAKON U A1 KYCOYHO-TJIaJKO IOBEPXHOCTH.
Kak cornacyrorcst opueHTanus noBepxHoctu u e€ kpas? Ilpusectu npumepsl.
CdopMynnpoBaTh JeMMY O COTJIACOBAaHUM OPUEHTAIMH II1aKOH OBEPXHOCTH U €€ Kpast
C IOMOIIBIO napaMmerpusanuu. [Ipusectu npumep.

IToBEpXHOCTHBIN MHTErPal BTOPOIO pOJa: OIPEAEIEHUE, CYIECTBOBAHUE, BBIUNCICHUE
(moka3atb) 11 INIaJKOM M KYCOYHO-TJIaIKOM TOBEPXHOCTEM.

®opmyna ["'aycca — Octporpanckoro: copMyIupoBaTh U J0Ka3aTh.

®opmyna Ctokca: chopMyIUpOBaTh U 10KA3aTh.

CdhopMynrpoBaTh U 0Ka3aTh TEOPEMBI O KPUTEPHSX MOITHOTO IubdepeHIrana s
GyHKIMU TPEX IEPEMEHHBIX.

Onpenenuts quddepeHnnanbHbie OnepaTophl: FPAIUEHT CKAIPHOTO OIS, POTOP U
JUBEPreHIUsl BEKTOPHOTO N0Js. J[oKka3aTh MX HHBApUAHTHOCTD.

[ToBTOpHBIE MU GepeHIHATbHBIE OTIEPATOPHI: PACCMOTPETh BCE BO3MOXKHBIE CITydau.
Jloka3aTb

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

Onpenenuthb colieHOUAAIbHOE BeKTOpHOE 1oJie. CHopMyInpoBaTh U I0Ka3aTh KPUTEPHA
ISl COJICHOMIATbHOCTH TIOJIS B BBITYKJION OOJIACTH.

CdhopmynrpoBaTh TEOPEMbI O HETIPEPHIBHOCTH, MU PEepeHIIMPOBAHUN U
MHTETPUPOBAHUH COOCTBEHHOTO MHTErpasia 1o napamerpy. /lokasars oiHy U3 TEOPEM.
IIpuBectu npumep.

HecoOGcTBenHblit MHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT IapameTpa — ONpPEAeTUTb.
PaBHOMEpHast CXOAMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
npu3Hak Beliepmtpacca paBHOMEPHOM CXOAUMOCTH HECOOCTBEHHOTO HHTETpaia.
IIpuBectu npumep.

HecoGcTBenHbIif uHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT apameTpa — ONPEAeTHUTb.
PaBHOMEpHast CXOMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
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npu3Hak Jupuxie paBHOMEPHOM CXOAMMOCTH HECOOCTBEHHOTO UHTErpana. [lpusectu
npuMep.

HecoGcTBenHbIi uHTErpai 1-ro u 2-ro poja, 3aBUCIIUN OT apameTpa — ONPEAeIUTb.
PaBHOMEpHast CXOAMMOCTD IO NapameTpy — onpeaenutb. ChopMynupoBarth U 10Ka3aTh
TEOopeMy O HENPEPbIBHOCTH HECOOCTBEHHOTO MHTErpaa no napamerpy. [lpusectu
npuMep.

HecoGcTBenHbIif uHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT apamMeTpa — ONPEAeTHUTb.
PaBHOMEpHast CXOAMMOCTB 10 NapameTpy — onpeaenuts. ChopMyTMpoBaTh IpaBUIIO
JleitOnnua quddepeHunpoBanus HeCOOCTBEHHOTO MHTETpasia o napamerpy. [Ipusectu
npuMep.

HecoGcTBenHbIii uHTErpai 1-ro u 2-ro poja, 3aBUCSIIUN OT IapamMeTpa — ONPEAeTUTb.
PaBHOMEpHAs CXOAUMOCTH 110 NapaMeTpy — onpenesuts. Murerpan Jupuxie —
pazoziparh HOJPOOHO.

Jate onpenenenue 6eta- U ramma-¢pyHkunu. ChopmMynupoBarh CBOMCTBA raMma-
¢ynkuuu. JlokazaTh TeOpeMy 0 HEMPEPHIBHOCTH U MU HEPEHIIMPYEMOCTH FraMMa-
¢bynkuuu. [IpuBectu npuMep NpUMeHEHHs TaMMa-(QYHKITHH.

Hatb onpenenenue 6eta- u ramma-¢pyakuuu. ChopmynupoBarth cBoiicTBa OeTa-
¢bynkuuu. [IpuBecTr mpuMep HaXOKJICHUS 3HAUEHUH raMMma-(QyHKIUU 1 OeTa-(QyHKIUH.
JlaTh omnpeniesieHue TPUroHOMeTprUecKoro psia Oypre Ui YucIoBON GYHKIIUN HA
uHTepBane (-, ). [lomyuuts Gopmynsl s koddduunento Ditnepa — Dypbe
MOYWICHHBIM UHTETPUPOBAHUEM PsiJia.

CdopmynupoBath 1 10Ka3aTh GOPMYIbI HHTETPATIHHOTO MPEICTABICHUS YaCTHYHBIX
CYMM TPUTOHOMETPUUECKOTO psifa Dypbe.

CdopmynupoBaTh 1 J0Ka3aTh IeMMy PUMaHa U IPUHLIKIT JIOKAJIU3ALUH JUIS
Tpuronomerpuueckoro psina @ypre. Haiiti npenenst (mpu n—0o0) K03 UIIMEHTOB
Diinepa-dypbe ¢ momolkio JieMMbl Pumana.

CdopmynupoBath U g0Ka3aTh npu3Hak JuHu cxoaumoctu psana Dypbe, a Takke
CIIeZICTBUE U3 3TOTo npu3HaKa. [IpuBectu mpumep cxoasierocs psaa Oypee u ero
CYMMBL.
3anucaTh pa3inuyHble GOPMBI pa3iokeHus: GYHKIIUU B TPUTOHOMETpHUECKU psig Dypbe:
Ha MHTEpBaJIe MPOU3BOJILHOM JUTMHBI, TOJIBKO TI0 CHHYCAM, TOJIBKO TI0 KOCHHYCaM,
nokaszaTenbHylo popmy paga ypree. [IpuBectr 0ObICHEHHS U KaXI0TO CIydasl.
JlaTh ornpeiesieHue YHUTaPHOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. JloKazaTh
HepaBeHCTBO Ko —ByHSIKOBCKOTO M TeOpeMy O BBEJICHUH HOPMBI C TOMOIIBIO
CKaJIIPHOTO Tpou3BeeHus. [IpuBecTu mpumMep YHUTapHOTO MPOCTPAHCTBA (YHKITHIH.
Onpenennuts npocTpancTBo QyHKUMK L,(a;b) U cKangpHOE MPOU3BEICHHUE B HEM. 3a/1aTh

OPTOTOHANBHYIO CHCTEMY B pocTpancTse L, (—m;7). [late onpenenenus psaga Pypee no

OPTOHOPMHMPOBAHHOM CUCTEME B YHUTAPHOM IIPOCTPAHCTBE.

Hate onpenencnus psga Oypbe 10 OPTOHOPMUPOBAHHON CUCTEME B YHUTAPHOM
npocTpaHcTBe. JlokazaTh TeoOpeMy O HaMTydIIeM NpUOIMKEHUHN U HepaBeHCTBO beccers.
CoopmynupoBats paBeHcTBo [lapceBans. [Ipusectu npumep paBencrsa [lapceBans s
KOHKpPETHOTO psana Oypee.

IIpumepsl 3ana4:
(ITposepsierca MOIIK 1.1, MOIIK 1.2,MOIIK 1.3 — B yacTu METOJOB, CBSI3aHHBIX C

MHTETPUPOBaHUEM (YHKIMHA HECKOJBKUX TIEPEeMEHHBIX, psgamMu Dypbe, HHTErpajsaMu ¢
napaMeTpamu)

3amaua 1. Haiitm pabGoTy mons mpu JBWKEHMH O KPHUBOM / TMOTOK MO dYepes

IIOBEPXHOCTb.

3amaua 2. Pa3noxuts ¢pyHkiuio B pag ypse.



PesynmpraTel  DK3amMeHa  ONPEACISAIOTCS  OUCHKAMHM  «OTJIMYHO»,  «XOPOLIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIILHO.

CryneHT 0CBOOOXHAaeTcs OT peIIeHHs 3ajad, €CIU CIall COOTBETCTBYIOIIUE TEMbI Ha
MpakTHIecKux 3aHATUsAX. CTyIeHT (IO ero JKeTaHWi0) OCBOOOXKIAeTCs OT MEPBOTO BOIPOCa
ousneTa, €CIu MOTYYHIT OIICHKY Ha KOJUIOKBUYME IO 3TOM TeMe.

OreHka CTaBUTCS 32 OTBETHI Ha BONPOCH OMiIeTa MPHU YCIOBUHU, YTO 00€ 3aa4ul PELICHBI
MPAaBUIILHO WM CTYJIEHT OCBOOOKIEH OT UX PEIICHUS.

OHCHKa ((H€y006ﬂ€m@0pum€]le0» CTaBUTCA, CCJIM HC PCIICHA XOTHA OBl OoJHa H3
ABYX 3a71a4 1100 00e 3aa4yu pCHICHbI, HO Ha OJUH U3 BOIIPOCOB HEC JaH OTBCT.

Onenka «y00671emeopumenbHo» CTaBUTCS, €CIIM PelIeHBI 00e 3a1a4M (WM CTYJIEHT
OCBOOOK/IEH OT PEIIeHH 3a/1a4), TaHbl HETIOIHbBIE (€3 JoKa3aTebCTB) OTBETHI Ha 00a Bompoca
Ounera, CTYIEHT TOKa3ajd MMOHMMaHUE MaTepuaia, W3JI0KEHHOT0 B €ro OTBETE, OTBETHUB Ha
JIOTIOTHUTEIHHBIC BOTIPOCHI MIPETIOaBaTels.

Onenka «XOpOouLo» CTaBUTCS, €CIIM PEIICHBI 00€ 3a71a4uu (MM CTYIEHT OCBOOOXKICH
OT pelieHus 3a7ay), NaHbl HEIOCTATOYHO MOJIHbIE (HEMOJHOCTBIO JOKa3aHHBIE) OTBETH Ha 00a
BOMpoca Omiiera, CTyIEHT MOKa3all IOHUMaHuEe BOIIPOCOB OMJIeTa, OTBETHB HA JIOTIOJTHUTEILHBIC
BOMPOCHI MTPETIOJaBaTells.

Ouenka «OMAUYHO» CTABUTCA, €CIAM peumieHbl 00e 3amaud (WM CTYJOCHT
0CBOOO0/IEH OT pelIeHHs 33a/1a4), IaHbl JOCTATOYHO IOJIHBIE, 000CHOBAaHHBIE JOKA3aTEILCTBAMH,
OTBEThl Ha 00a Bompoca OuiieTa, CTYICHT IMOKa3aj TIIyOOKOoe MOHMMAaHHE BOIPOCOB OmieTa,
OTBETHUB Ha JIONIOJHUTEIbHBIE BOIIPOCHI MPETOaBaTENs.

4. OueHoYHbIE MaTepHaJIbl st NpoBepKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHLIMIA)

JIaHHBINA TECT MOXET OBITh MPEATIOKEH CTyAeHTaM 3 uiu 4 Kypca OakajgaBpuaTa 1ocie
IOJIyueHus1 OLEeHOK 3a 1, 2, 3 ceMmectp mno aucuuiuinHe «MaTeMaTHUECKUN aHaJIN3».
[Ipennaraercst oAMH BapuaHT TecCTa, BBIOpPAHHBIA cCiydailHBIM oOpa3zoMm. Iy ycmemrHoro
BBITIOJTHEHUS TECTa BCE 3aaHUs JOJDKHBI ObITh PELIeHbI BEPHO.

IIpuMepHbIe BADHAHTHI TeCTA:

Bapuanr 1.
1. Jans! na MmHOkecTBa C =[0,4] u D =(2,6). Kakoe u3 NpuBEAECHHBIX MHOYKECTB ABJIIETCS UX
nepeceyeHuem?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

X

2. JaHbl GyHKIUH a(x):ﬁ, ﬂ(x):x%, y(x) = 3 W3 Hux OECKOHEYHO Mayoi

Gysukuuel npy x — 0 sABasgeTcd QYHKLIUS:
) a(x); 2) B(x); 3) HEeT BEpHOTO OTBETA; 4) y(x)



3. Psmom Teiinopa mist pyskuun f(x) =e* B Touke X, =0 sBIsieTCst psi
k
0 _l) [ 1 0 1 0 1
1) Z(—xk ) Yyt )Yt 4y Lt
ok ok k! i k!
4. Kakoe U3 MHOXECTB SIBJISETCSI KOMIAKTHBIM:

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

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

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

Bapuanr 2.

2
1. Ob6nacteto onpenenenust GyHKIUN f(x) = xz—"'j SABIIETCS TPOMEKYTOK

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

5 2
2. Ilpenen lim 2x +35x +57x
x> 5x° —6x

paBeH:
1) 2; 2) —%; 3) %; 4) HeT BEpPHOIO OTBETA.

3. I'padux Qyakumm y = x* =2 sBusercs BBIIYKJIBIM BBEPX Ha IIPOMEKYTKE:

1) (0;40); 2) (—o0;0); 3) Her BepHOro oTBeTa; 4) (0,5 ;400).

4. YactHas mpou3BoaHAsS ) YHKIHH f(x,y) =sine” nmo mepeMeHHO# x paBHa
1) ycose™  2) ye cose™” 3) cose” 4) cose” sine”

5. UnTterpan Ixcosxzdx paBeH:

1) —%sinx2 +C; 2) %sinx2 +C; 3) xsinx? +x? cosx’ +C; 4)HeT BEpHOTO OTBETA.

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

(3,14 2) (0,4 3){0m:ineN} 4 {%:neN}

2. Tlpoussomnas Gpynkuuu f(x) = e paBHa:
1) x%e oo : 2) HeT BepHOro oTBeta; 3) e 4) 2xe"

3. Panom Teitnopa anst pyHkmn f(x) = ln(x + 1) B Touke X, =0 sABisercs psan
D & (=) 4 <1 &1
D Z 2 2 NI V2

k=1 k=1

2
4. Acummroroii pyHKIMH Y = X x_l SBJISICTCS IIPsIMAast:
1) y=x+1; 2) y=—x; 3) y=ux; 4)HEeT BEpHOIo OTBETA.

5. 3HayeHHeE KAKOTO MHTETpajia paBHO 00beMy Tena V

1) HET BEpHOTO OTBETA. 2) ”J' ( P ) dxdydz 3) ”_[ dxdydz 4) T Vdx
v v 0

Bapuanr 4.



1. Kakag 13 mocienoBaTeIbHOCTEN SIBISIETCS CXOOAIIEHCA
1

L 2) nl 3) n2 4) sinn
n n
2. Kakas u3 ¢pyHKUUH SBIsIETCS HEPEPHIBHOM
+1L,x>0 inx,x >
DL 2)signx 3 {x * 4) {Smx rer
X x%,x<0 —X,X= 7T

3. IlepBooOpa3noit nust pyHkuuu f(x)= x° +2¢0s3x sBIsLETCS byHKIUA:

1) Het BepHOTO OoTBeTa; 2) F(X)= 3x? —6sinx; 3) F(x) =x7:+2sin3x;
) F(x)=% 4+ 2gin3x.
4 3
4. Ilpou3BoaHON GYHKIUH f(x)=—5008€2x B TOUKE X ABJIAETCA:
1) 10e** sin e** 2) 5cose®™™  3) —sine®®  4) cose

5. K kakoMy M3 HHTErpajioB MOXXHO IpUMEHHUTHh popmyny ['puna
1) I vdx —xdy 2) ” y2dzdx — x*dydz + z*dzdx ~ 3) J~ zdx +2xdy — ydz
L N L

4) ” xydxdy
D

Bapuanr S.

1. Jans! na mHOkecTBa C =[0,4] u D =(2,6). Kakoe u3 NpuBEAECHHBIX MHOKECTB SABJIIETCS UX

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

2. Kakoif u3 psi/ioB ABJISIETCS 3HAKOTIOJIOKUTETbHBIM

1) isinn 2) in_" 3) i(n+x)3 4) i(—e)n
n=l1 n=l1 n=l1 n=l1

3. Muddepenumanom yakuuu f(x) =e+Inx sBiusercs GyHKuus

nl 2 (e+l)dx 3) Lax 4) e+—1
X X X 1+x

2

X

4. Nanbl pynkuuu — a(x) :ﬁ, L(x) :x%, y(x)= 3 N3 Hux OeckoHEYHO O0IbLION

Gysukuuei npy x — 0 sABasgeTcA QYHKLIUS:

1) a(x); 2) pP(x); 3)Her BepHOTrO OTBeTa; 4) 7(X).
5. Kakoil U3 HHTErpajoB SABJISAETCS ONPEEIECHHBIM

~+00

dx 3e dx

) |————: 2) In2xdx; 3) | =%; 4)HET BEPHOTO OTBETA.
3x% =27 '[ € '1[ x° P

Bapuanr 6.



1. Jans! nBa MmHOkecTBa C =[1,6] u D =(0,3) . Kakoe u3 npuBeIEHHBIX MHOKECTB SBJISETCS UX
oObeuHeHneM ?

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

2. Kakoii u3 psfoB ABIJISETCS 3HAKOYEPEAYIOLUMCS

1) isinn 2) in_" 3) i(n+x)3 4) i(—e)n
n=l1 n=l1 n=l1 n=l1

3. Kakast u3 ¢pyHKIUH SBISETCS pa3pbIBHOM
x+1,x>0
1) e 2) signx 3) 1 2 4) sin x
L +1,x<0
3
x =2

2
X

1) y=x+2;2) y=—x; 3) y=ux; 4)HeT BEpHOIo OTBETA.

4. AcumnroToll QyHKIMH Y =

SABJISICTC IpsAAMas:

5. YactHast npou3BoaHAas O YHKIUH f(x,y):sinexy o MEePEeMEHHON y paBHA

Xy

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

Bapuanr 7.

1. O6nactp onpenenenust GyHKIUH y = In(3+2x) UMeeT BUA:

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

2. Jaubl pyHkuun  a(x) = ﬁ, P(x) = x%’ y(x)==% '5" 3. W3 nux GeckoHeuHo GoMBIION

GyHKLUel py x — —3 ABIAETCA QYHKIH:
1) a(x); 2) pP(x); 3)Her BepHOTO OTBeTa; 4) 7(X).

3. Ouddepenmuanom dyuxmuu f(x) = cosx +3e’* apnsercs GpyHKuus

1) —sinx+9¢&>* 2) (—sinx+3e3x)dx 3) sinx+3e> 4) (—sinx+9e3x)dx

4. IlepBooOpa3Hoii s GyHKIUH f(x)=x6 +2sin3x aBusieTcs QyHKIUA:

7
1) HeT BepHOTO OTBETA; 2) F(x)=7x6 —6sinx; 3) F(x)=x7—%cos3x;
4) Fr)=%+2cos3

) (x)—7+§cos X.
5. 3HayeHHE KaKOTO MHTETpajia paBHO Mjomanu Guryps S
2
1) HEeT BepHOro OTBETA. 2) ” dxdy  3) ” (x+ y)dxdy 4) I Sdx
s s 0

Bapuanr 8.

1. Kakoe u3 YKa3aHHbIX MHOKCCTB HC SBJIACTCA OIPaHUYCHHBIM CHU3Y

1) (-3,14)  2) (—»0,4]  3) {[0,n):neN} 4) {%:neN}



2
2. Ilpenen lim %

paBeH:
x>-ly —2x—3

1) 3; 2) _Z; 3) HEeT BEpHOTO OTBETA; 4) —%.

3. Psaom Teﬁnopa IE: (byHKuI/H/I f(x)=cosx BTOUKE X, =0 sBIACTCS PsII

1
D Z (2k)' x 2) Z (2k) Zk_ 4) Z(2k)v

4. Kakoil U3 HHTErpajoB ABISAETCS HEONPEACIECHHBIM

+00
dx 3e dx
1) | ——————: 2 In2xdx ; 3 = 4) Bce.
) J‘3x2—27 ) L ) Ix )

5. K kakoMy U3 HHTErpajioB MOXXHO MPUMEHHUTHh popmyny ['aycca-OcTtporpaackoro
1) I vdx —xdy 2) H y2dxdy — x*dydz + 2 dzdx  3) .[ zdx +2xdy — ydz
L S L

4) ” xydxdy
D

Bapuant 9.

1. Kakag U3 mocienoBaTeIbHOCTER SIBISIETCS CXOOAIIEHCA
1

1) gInl 2) n* 3) cosn 4) Lz

h n
2. TpowusBonaHas Gy f(x) = cos(x3) paBHa:
1) —3x? cos(x3 ); 2) HET BEpPHOIO OTBETA; 3) 3x? sin(x3 ); 4) —3x2 sin(x3) .
3. I'padux QyHkummu y = x? =5 sBisercs BBIIYKJIBIM BBEPX Ha IIPOMEKYTKE:
1) (0;+%); 2) (—oo;+0); 3) HeT BepHOTO O0TBeTa; 4) (5;+00).

4. Kakoe U3 MHOXECTB SIBJISETCS OTKPBITBIM Ha €BKIUJOBON MPAMON:

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

5. Kakas u3 ¢pynkuuit packnageiaercs B psag @ypbe nmo cuycam
) f(x)=x*, xe(-m,n) 2) f(x)=¢", xe(-L1) 3) f(x)=|x|, xe(-m7)
4x, x E(—2,2)

BapuanT 10.
1. Jlanbl aBa mHoxectBa C =[0,4] u D =(2,6). Kakoe U3 NpUBEAEHHBIX MHOYKECTB SIBIISIETCSA

pasHocteio C\D?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

2. Kakasg u3 nmocienoBaTeIbHOCTEH ABIISIETCS CXOIAIIENCS
1 1 1
1) n? 2) In— 3) en 4) sinn
n

3. Kakoii u3 ps0B sABISETCS 3HAKOTIEPEMEHHBIM
1) Zsinn 2) Zn_” 3) Z:(ner)3 4) Z(—e)"
n=1 n=1 n=1 n=1

4. Panom Tetinopa ms Gysakuun f(x) =sinx B Touke X, =0 sBIserTcs psn



k—l

2k 2k-1 2k S k
1)Z(zk)' >Z(2k D )Z(zk Y L

5. Kakast u3 Touek ABIsETCS TOUKOM MakcCuMyMa JUIsl PYHKIHMH y = 8x —%x“ :
1) 2; 2) 12; 3)-2; 4)0
Kiroum k Tecry:

Bapuanrt 1 1 2 3 4 5
Ortser 2 4 4 3 3
BapuanT 2 1 2 3 4 5
Ortser 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
Otser 1 1 4 1 1
Bapuanrt 5 1 2 3 4 5
Ortser 1 2 3 2 2
Bapuant 6 1 2 3 4 5
Otser 1 4 2 3 3
Bapuant 7 1 3 4 5
Otser 1 1 4 3 2
Bapuanrt 8 1 2 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
Otser 3 3 1 2 1

Nudopmanus o paspadborunkax

JlazapeBa Enena ['eHHagheBHA, KaHOUAaT (DU3UKO-MATEMATUYECKUX HAYK, JOLEHT,
JOLEHT Kadeapsl o0mIei MaTeMaTHKU MEXaHUKO-MaTeMaTrueckoro ¢akyabrera TT'Y.
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