MHNHOBPHAYKHN POCCUN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OGPA30BATEJIBHOE
YUPEXIEHUE BBICIIIET'O OBPA3OBAHU S «YEPEITOBEIKMIA
I'OCYJJAPCTBEHHbBI YHUBEPCUTET»

HNHCTUTYT HHPOPMAIIMOHHBIX TEXHOJIOTUN

Kadenpa marematuku u uHbpOpMaTHKU

YYEBHO-METOANYECKHUE MATEPUAJIBI 110 JUCHUIIJIMHE
«MATEMATHUYECKWI AHAJIN3»

HamnpaBnenue noiroToBku (CrenuaibHOCTh):
01.03.02 [IpuknagHas MaTeMaTuka U UHPOpMaTHUKa

OO6pazoBaTenbHas MporpaMma:
MCKYCCTBEHHBI NHTEJIJIEKT

Ounas hopma 00yueHus

CocCTaBUTEIH:

Kammnuesa O.A., nouent kadenpst Mull,
KaH]I.TEXH.HAYK, TOLIEHT

r. Uepenoger - 2022
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YyeOHO-MEeTOANUECKHE

JEKINHUOHHBIX U NMPAKTHYECCKUX 3aHHTI/II7[, CaMOCTOSITEJIbHOM paﬁoTe CTYACHTOB

Jleknun

Maremaruueckuii

YKa3aHUSI W PeKOMEHJAUMU K W3YYeHHI0 TeM

No
pazznena
MOTYJIs1)

TeMma J1eKIHOHHOI0 3aHATHS

Komu
4eCTB

qacoB

Ilonamue senuuunsr. Onpenenenue. Croicrpa. Tunebl.

Mmnooicecmsa. OCHOBHBIE OIpEAETICHUS TEOPUU MHOXKECTB. UMCIOBbIE MHOXKECTBA:
MHOKECTBO HATYPaJlbHBIX, LENbIX, PAMOHATBHBIX, UPPAIMOHATbHBIX, IEHCTBUTEIBHBIX,
KOMIUIEKCHBIX uncel. PacimpeHHoe MHOXKECTBO I€HCTBUTEIBHBIX YUCEIL.

Oynkyus. OcHosHvle onpedeneHuss meopuu @yuxyui. OOJaCTb ONpelneneHus Hu
MHOKeCTBO 3HaueHHil ¢yHkiuu. CioxHbele U oOpatHbie QyHkuuu. ['padux yHKIHU.
OcHoBHbIE dmeMeHTapHble (yHKIHU, WX cBoiicTBa M Tpaduku. CympemyM, HHOUMYM.
MHorousneHsl ¥ painoHanbHbie qpoou. Teopema be3dy. OcHoBHas Teopema anreOpsl.
Ilpeden uucnosoii nocnedosamenvHocmu. YuciaoBble mocnenoBatensHocTH. [lpenen
YHCIIOBOM mocneaoBarenbHoCTU. CylecTBOBaHUE Mpeeia MOHOTOHHON OrpaHUYEeHHOMN
MOCIIeI0BATEIHLHOCTH.

2y,

Ilpeoen @ynxyuu. DOyukums. OcHOBHBbIE ompeneneHuss Teopun GyHkumid. [Ipexen
¢yHkuu. OCHOBHBIE TEOPEMBI O Mpeneiax. 3ameuaTeNbHbIe Mpeeibl. DKBUBAJICHTHbIE
(GYHKIIMM ¥ MX NPUMEHEHHE K OThICKaHWIo IpenenoB. CpaBHEHHE OECKOHEYHO MasbIX
¢yskuit. CumBoisl 0 1 O.

Henpepvignocmo ¢ynxyuu. CBoiicTBa HenpepbIBHBIX (QyHKIMIA Touku paspblBa U HX
KJIacCU(pUKaLUS.

Jugppepenyuanvrnoe ucuucnenue. ITlonarue dyHkuuu, muddepeHIupyemMoil B TOUKE.
[IpousBonnas QyHKIMM, ee TreoMmeTpuyeckuii u ¢uszndeckuid cmbica. IIpaBumna
muddepentmpoBanus. duddepennman. Teopembr Pepma, Pomns, Jlarpanxka, Kormm.
[TpouzBoaHbie U U PepeHIaTbl BEICIINX MOPSIKOB.

Ipunooicenue ouggepenyuanvrozo ucuucnenus. IpndaMKeHHOE BBIYUCICHUE 3HAYECHUS
¢ynkuun ¢ nomopio nuddepenimana. Ilpasuwio Jlonurans. @opmynsl Teitnopa u
Maknopena. Bospacranue u yObIBaHHMe, SKCTpEMyMBbl, HauOoJiblliee W HaUMEHbIIEe
3HaueHus: QyHKuuu. MccnenoBaHue BBINYKIOCTH (DYHKIMH. ACHUMITOTHI (DYHKIIMH.
OOmiast cxema uccieoBaHus (QYHKIUHM M TOCTpoeHus ee rpaduka. KpuBusHa miockoit
JIMHUU.

Hupgpepenyuanvnoe ucuucnenue  IlpoctpanctBo Rn. MuoxectBa B R, ®DyHkumn
HECKOJIbKUX nepeMeHHBIX. [Ipenen u HenpepblBHOCTh QyHKIIMU. YacTHBIE IPOU3BOJIHBIE.
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Huddepennunan. AuddepenunpoBanue ci0XHbIX, HEIBHBIX (QYHKIUH.

Ipunoosicenue oughgpepenyuanvroco ucuucnenuss ®HII. KacarenbHas IUIOCKOCTh U
HOpMasb K IoBepXHOCTH. KacaTenbHas JIMHUA M HOpMajbHas IUIOCKOCTb K KPUBOW B
npoctpanctBe. @opmyna Teiopa. DKCTpeMyMbl B YCIOBHBIC SKCTPEMYMbI ()YHKIIUNA
HECKOJIbKUX NepeMeHHbIX. Hanbombiee u HanMeHbIIee 3Ha4eHusl.

4 Humeepanvnoe ucuucnenue. llepBooOpa3Hasi, HEONPEICICHHBI HMHTErpan W ero| 2 4.
CBOMCTBA. Mertonsl UHTETPUPOBAHUSL. WHurerpupoBanue palMOHANIBHBIX,
TPUTOHOMETPUYECKHX, UPPALTHIOHATBHBIX (DYHKITHIA.

4 OrnpesiesieHHBIH MHTErpajdl M €ro CBOWCTBA. YCJOBHUSl CYIECTBOBAHMS M OLEHKH. | 2 4.
Teopema o cpennem. OmnpeneneHHBI HMHTErpall Kak (QYHKLIUS BEPXHEro INpeaena.
Teopema bappoy. ®opmyna Hetotona-Jleiitbnuna. Beraucnenue naTerpasios.

4 Heco6cTBennbie unTerpansl. HeGepymmuecs uaterpanbl. MHTerpansl ot GyHkouu ¢ | 2 4.
IBYMsl TEpeMEHHBIMU. [lpunodicenue unmezpanvHo2o ucuucienus. llpunoxenus
OIPEJICJIEHHOI0 MHTErpaja: BhIYMCICHHME IUIOMAAeH IUIOCKON 00J1IacTH, 00bEMOB Tell,
IUIOINAJIeH YacTH MOBEPXHOCTH, AJIUH IYT, paOOThI, MyTH, KOOPAUHAT LIEHTPA TSKECTH.

5 Yucnosvie psaovl. OmnpeneneHune yuciaoBoro pszaa. CxoaumMocTh M CcyMMa psza. | 2 4.
HeoOGxoauMelii W AOCTaTOYHBIE NPU3HAKU CXOAMMOCTH. 3HAKONEPEMEHHBbIE PsJibl U
3Hakouepenymoumecs psapl. Teopema JleiiOnuna.

5} Qyuxyuonanvrvle psaovi. OyHKUUOHATIBHBIE psabl. CTeneHHble psAnbl. Teopema Abens. | 2 4.
Obsacth U paauyc cxoauMocTu. PaBHoMepHas cxogumocTb. CBOMCTBa paBHOMEPHO
cxomsamuxcs psanos. Paner Teitopa u Maknopena. I[Ipumenenne cTeneHHbIx psaaos.

5} I'apmonuueckuii ananusz. Ilepuogmaeckue GyHKIUU. ['apMOHUYECKUE KOJICOAHMSI. 24,
Paovr @ypve. Tpuronomerpuueckue psabl. YcioBus cxogumoctu. Teopema [upuxie.
Pasnoxenue B psg @ypre GyHKIui ¢ nepruoaom 27 U 2|, Y4eTHBIX M HEYETHBIX (QYHKITUH ¢
nepuogoM 2z u 2l; dyHKumii, 3ajaHHBIX HA TMOJyNEpUoae, (QYHKIUA C «IBOWHOU
CUMMETPHUEN».

Hroro 24 .
HpaKanecmle JaHATHUA
Ne Tema npakTUYECKOro 3aHATUS Kon-BO
Heaenu 4acoB
1 1. Kommiekcubie uncia . [Ipenensl 4ucioBoi MOCiIe10BaTeIbHOCTH U (YHKITHH. 2 4.
1 2. llpenens! pyHKMU. 3aMedaTeabHbIe TIPEIEIbI. 2y,
1 3. DKBHUBaJICHTHBIE OECKOHEYHO MaJible. OTHOCTOPOHHUE TIPECIIBI. 2 4.
1 4. HenpepbIBHOCTDH (DYHKIIMU M TOUKH pa3phiBa. 2y,
2 5. Ilpou3BOHBIE 2JIEMEHTAPHBIX, CI0XKHBIX (QYHKINH. 24,
2 6.  IlpousBojaHble  HESIBHBIX, OOpAaTHBIX,  MapaMeTPUUYECKUX  (YHKLUH. 24,
Jlorapugmuueckasi IpoOU3BOAHAS.
2 7. KacaTtenbHas 1 HoOpMab K NOBEPXHOCTH. [[pon3BOHBIE BBICIINX MOPSIKOB. 24,
2 8. duddepenuanst 1-ro 1 BelcHIMX NOpsIKkoB. HaxoxeHre 3HaueHnH QyHKIUI. 24,
2 9. ®opmynsl Teitnopa u Maxknopena. [Ipasuiio Jlonurans. 24,
2 10. UccrnenoBanue rpaduka GyHKINH. 24.
1,2 11. KonTtponbHas padoTa 1o TemMe «BBeaenue B MaT. aHanu3 u auddepeHmpoBaHue 2 4.
(GYHKIIMY OJHON EPEMEHHOM».
3 12. ®HII. Ob6nacte ompenencHus. BbprumcieHne 9acTHBIX TPOU3BOAHBIX 1-r0 U 2 4.
BbICIINX MOPsAKOB. luddepenunanst 1 u 2 mopsakos.
3 13. KacarenbHas wn HopManb K noBepxHocTu. [lomHas  mpow3BOjHAas. 2 4.
HuddepennrpoBaHrie HEIBHO 3aJJaHHBIX (PYHKIIUH.
3 14. be3yciioBHBIN U yCIOBHBIN IKCTPEMYM. 24,
3 15. KontposbHas padora no teme «ADAID». 2




Ne Tema nIpakTUYECKOro 3aHATUS Kon-Bo
Helenu 4acoB

4 16. Heonpenenennslii uaterpai. Hemocpeacrsennoe unrerpuposanue. [loasenenune
o7 3HaK nuddepeHimana.

4 17. Tloxasenenue nox 3Hak quddepennuana. MaTErpupoBaHme Mo 4acTsim.

4 18. MaTerpupoBaHue paliMOHAIBHBIX IPOOEH.

4 19. UaTerpupoBaHue TPUTOHOMETPUUYECKUX U UPPALIMOHATBHBIX (DYHKITHI.

4 20. UnTerpupoBanre nppanMoHaIbHbIX GyHKIMI. OnpeneeHHbIN HHTeTpal.

4 21. Ompenenennslii unterpan. llpunoxkenust ompexaenenHoro wunrerpana. N3
«[IpunoxeHus OnpeIeICHHBIX HHTETPATIOBY.

4 22. HecoOCTBEHHBIE HHTETPAIBI.

4 23. KonrpomnbHas padora. 2 4.

) 24 Ywucnosble psabl. HeoOXoauMBbIi MpHU3HAK CXOTUMOCTH PSAA. Jocrarouynsle 2 4.
NPU3HAKH CXOJAUMOCTH TOJIOKUTEIBHBIX PSJIOB.

5 25. JlocTatouHble MPU3HAKH CXOAMMOCTH MOJOXHUTEIBHBIX psoB. Brruncienue 24,
CyMMBI psna. 3Hakouepeayromuecs psnbl. Teopema JleiiOHuia. AOcomroTHas u
YCIIOBHAS! CXOJAUMOCTb.

5 26. Crenennsle psbl. Paguyc u UHTEpBall CXOJUMOCTHU PSIIOB C  BEIIECTBEHHBIMU 24,
YJIeHAMHU.

5 27. Crenennsle psnabl. Panguyc u UHTEpBall CXOJUMOCTHU PSIIOB C  BEIIECTBEHHBIMHU 24,
wieHamu. Psaasl Teitnopa u Maknopena.  JIU3 «lIpunoxxenus psaosy.

6 28. I'apmonnueckuit ananus. Tect o Teme «["'apMOHWYECKUI aHAIHM3)» (Ha TTopTase). 2 4.
Psansr Oypoe.

6 29. Panpt @ypre. [IpoBepounas padora o Teme «Psapr ypbey. 2 4.

5,6 | 30. KourponpHas pabora mo Teme «Psiabby 2.
CpencrBa KOHTPOJISI Ka4ecTBAa 00yYeHHs
TemMaTuKa HHANBUAYAJIbHBIX 32 aHUI
1. Huousuoyanvuoe 3a0anue no meme «Komnnexchuovle yucia. QyHKyus».

1) U306pasuth Ha KOMILIEKCHOI TLI0CKOCTH uncio Z = (3+i)?/ (1- 2i).

2) Haiit cymMMy 1 4acTHOE YHCEIN Z3 = 3e”i, = (4+3i)3 .

3)Haiitu NEHCTBUTENBHYIO u MHUMYIO YacTH, MOJIYIIb, apryMeHT qrcha,

CONPSKEHHOE KOMIUIEKCHOMY uuciy Z = 2(cosm/3+ sinmt/3).

4) Haiiti KOpeHb U3 KOMIIJIEKCHOTO qncna¥/1+i. N300pa3uth Ha OKPY>KHOCTH.

5) 300pa3uth Ha KOMIUICKCHOMN IIOCKOCTH MHOXECTBO TOYEK, YIOBJICTBOPSIOIINX  YCIOBHSM:

8).HaiiTu obnacte onpeneneHus 1 001acTh 3HaUeHUs QyHKIMH Y =

0 <Rez< 3, 0 <argz<m

6) Haiitn u n300pa3uTh Ha 4YMCIIOBOW mpsMoii MHOkecTBa A, B, AUB, AnB, A\B, B\A,: A=
{xeNx/(x-1) < 2}; B= {xeR|lg(x+1) > 1}.

2 J—
6) Haiitu obnacts onpenenenust pynkuuu f(x) = 1/% .
X p—

7). Haiitu o6nacts onpenencuus pynkuun Y =109, (X+1) —2.

2X-x2

2. Unousuoyanvroe 3a0anue no meme «llpeden nociedosamenvHocmu u hynkyuu u

HEenpepuleHOCb OYHKYULUY.

1.Haift mpemenbl MOCIENOBATEILHOCTH WM (QYHKIIMK (HE HMCHOJIB3ys TpaBuio Jlomwurans):




2 _ _ x-1
a) lim X 9X=2. py jm 12COSEX. Iim[zx 3) . d) limn-(Vnr1-vn);

x>2 2X°—X—6 x-01—c0os 4x 2X+5 n—c0

2 — —
\/x +7 \/7 3X g) lim 3X : 5x -2
xa 3 . X—>00 2X _X_6

2. 3anaHa (pyHKL[I/ISI y = f(X). YcranoButh, sBiIsSeTCS M JNaHHas (QYHKUUS HempephiBHOH. B
cirydae paspbiBa (YHKIMHM Ki1acCH(DUIIMPOBATh XapakTep paspbiBa. [locTpouts rpaduk QyHKIMU:
X+4, x<-1 )
1) f(x)={x*+2,-1<x<1, 2) f(x)=3%".
2X, Xx>1
A(X—=3), x<—

3. Ipu kakom 3Hauerun A yukuums 6yaer venpepoiBHoit: f(X) = , :
(x+1)°,-5<x<3

3. Unousuoyanvroe 3adanue no meme «lIpoussoonas, ouggepenyuany.
l. Haiitn mpowssonusle ¢yukmuit: 1)y! cnoxsoit dynkmumum, 2) Y, QyHKIuM, 3amaHHOM

napaMeTpuuecku, 3) X; obparHoii QyHKIMH. 4) Y. cTemeHHO-TOKa3aTenbHOH (yHKIHH, 5) Y.

HESIBHO 33J1aHHON ypaBHEHHEM (PYHKIIUU:

2(3x3+4x2—x—2) 1 1 sin 23x
1) y= :2) y = X =tg(t? +1): 3 sin /3 +
)y 151+ X )y 2 2 9( )i3) ¥ = 3 05 6x

4) y=x"*, 5) (y*+1)sin x = arctg (yx?).

2. Haiitu nuddepennuan neporo nopsaka GyHKIUN: Y = Jx In( X ++/X +1).

o 4 2 o
3. HaiinuTe KpHBH3HY U paanyc KPUBU3HBI THHUK Y = 2X" —5x° —2 B TOUKe ¢ abcuuccoit X = —2
, @ TAK)KE YpaBHEHHE KacaTeJIbHOM U HOPMAJIU K 3TOM JTUHUH B TAHHOW TOUKE.

4) Unousuodyanvroe 3a0anue «lloosedenue noo 3uax ougpepenyuana»

1)](?/_——+ jdx 2)jxcosx dx 3) _[X ax ; 4) jarccos de;5) .[xexzdx;

6)j d 7)]'”x ;S)j%dx

5 ) HHdueudyaﬂbﬁoe 3a0anue no meme «lIpunosicenuss onpeoeieHHo20 uHmezpanay.
N t t2

1) BbIYHCIHUTS IUIOMAIb S TETIIH KPUBOW X = 3 6-1),y= s (6—1).
2) BeruucnuTh AMMHY OJTHOTO JIETIECTKA KPUBOU p = a * Sin2¢.
3) Beruucnute 00beM V Tena, o6pazoBaHHOro BpaieHueM BOKpyr ocu (OX) oIHON MOITyBOJIHBI
curycouapl Yy = sinx (0 < x < m).
4) .Beraucnuth mwioniaas Q moBepxHocTH GUTyphl, 00pa3oBaHHON BparieHHeM BOKpyr ocu (OX)
nyrv KpuBoi x% —y%2 =4,(2 < x < 4).

6) Unousuodyanvroe 3adanue no meme «llpunoscenue psaoosy
1. Pa3noxwuts B pag Maknopena dpyskmuto f (X) = sin? X

1
2. Paznoxuts B psig Teitnopa no crenensm (x-1) pyakuuro f(x) =—.
X

1

3. Beruncinte — ¢ ToyHocThio 110 0,001.
e
01 x

4. BpIYHCIUTE I
0

dX ¢ rounoctsro 10 0,001.

X

TemaTuka npoBepoYHbIX padoT

1. Ilposepounas paboma no meme «Tabauunvie npouzeoonvie @OI».




Haiitu mpou3BoHbIC PYHKITHI:

1) y=sin g; 2) y= %arccthx . 3)y=logs3x 4)y=e"%5) y=ctgdx; 6)y =arcsin(1-x);7)

y=+2+3x; 8)y=In5x; 9) y=2—3X

2. I[Iposepounas paboma no meme «DII1. Yacmuwvie npoussoousvie 1 u 2 nopsoka».

2 2
. X"+
1. Beraucnuts npenen dyHkuud. lim ( ) .
x291+cos \/xz +y°

2. Haiitu yacTHbIe npou3Boanblie 1 1 2 mopsaka pyHkoun: z = X+ 2xy —e”.

3. Ilposepounas paboma no meme «Memoovl uHme2pUpOBaAHUs»

2
d x
1)I:+XX 2)_|'(x+1)e dx 3)Icoszxdx

3

4.Ilposepounas paboma (mecm) no meme «I apmoHU4HeCKUll AHATU3Y.
1.Yemy MoxeT OBITH paBHO 3HaUEHHE NapameTpa @, npu kotopoM ¢yHkus f(X) =sin(2ax) umeer

LT
NepUOo/, paBHbIN E?

2. HaiiTi HauMeHbIIHI TTOJIOKUTENbHBIN ieproa GyHkmu f (X) =tg3x +sin 4x .
3. Haiitu nepuoasl pynkumit: f(x) =sin3x, f(x)=ctg(2x+1), f(x)=cos(z+1)X.

: 9
4. HanmeHbIuii mosioxkutTebubii nepuo pyukmun  f(X) =c0s3X —7sin 6x + 2tg 5 X paBeH
/1 2
1) —,2) 37,3) —,4) 67.
3 3
. . . T . .
5. Kako#l BUJ| IMEIOT rapMOHMYECKUE KOJIeOaHus ¢ HaYaIbHON (ha3oi 1 AMILMTYIOH, paBHOH 4:

Bapuantsi oTBeTOB: 1) f(t)=4sin(a)t—%), 2) f(t)=4sin(a)t+%) 3) f(t)=Asin(4t+%),

4) f(t) =4cos(et +%) . 5) f(t)= Acos(%t +4), f(t)= 4cos(%t +¢)?
6. Haiitu nepuon T yukumu f(X) , ecriu ee kpyropasi yactota paBHa 2.

. V4 .
7. CKOJIBKO COCTABIISET CABHT 1O (hase rapMoHuKH 2SIN( X — Z) OTHOCHUTEJIBHO FTapMOHHUKHU SIN X ?

5. Ilposepounas paboma no meme «Psiovt Dypvey.
1. Paznoxwuts B psg @ypbe nepuoauueckyro dynkmumio f(X) = 7 + X npu —n<x<m.

X,0<x<1,
2. Paznoxuts pyrkuuo f(X) = B psia Oypbe 1Mo cuHycam.
11<x<2

TemaTnka pacyeTHoO-rpadguyecKoro 3ajaHus

X+
1. UccnenoBaTh GyHKIINIO Y =

Y TTIOCTPOUTH €€ TpaduK.

TemaTnka KOHTPOJIbHBIX padoT

Koumponvnas paboma Ne 1 no meme «llpeoden u nenpepwvignocmo ¢hynkyuu. /OOl
Ipumepnuiii sapuanm.

1. Beraucnauth npeaenst GyHKIUN:
2

_ _ 2 2 \ X +3
) lim CD iy XL 2]
-1 x°-=2x+1 x>0 2X° —3X+1 x>%( 2+ X

2. UccnenoBarh (hyHKIMIO HAa HETIPEPBIBHOCTD, IOCTPOUTH IpaduK




x* -1 ~o<x<-1 )
a) f(xX)={ 1+x -1<x<4 , 6) f(x)=5""
2X—-5 4<x<7

3. Beruncnuthb npenensl (yHKIMA, T0Ib3YsACh mpaBuioM Jlomurans:

a) lim 3™ -3 6)I|m(\/x2——1—x)-

x—=0 ¥ S|n X—>0

4. BBI‘-II/ICJII/ITL MIPOU3BOIHBIC (DYHKITUIA:

In x? . 2,1 In? 3x
arctg| — |+ X +1+x)*"=Ih2, 6 A =tgx-log22x, x, =?
a) g(wzj y +(1+Xx) )y = Bcos2x 1)’ ¢) y=1gx-log;2x, X,

5. Haittu muddepenmuan 1 u 2 nopsakos Gpyskmun Y = Ctg? (g) .

6. Paznosxuts o popmyie Teitnopa dynkumo Y = 2" B Touke x = 1.
7. dan kpyr paauycom a= 4. YBenuuuM a Ha 2 cM. HailTu u3mMeHeHue IJIuHbI JyTh OKPYKHOCTH U
ee nuddepenmman.

2. Koumponvnas paboma Ne 2 no meme «/Jugpgpepenyuanvroe ucuucienue QyHkyuu
HeCKOJIbKUX NEePEMEHHBIX Y.
Ipumepnwiii 6apuanm.
1. Haiftu u u306pa3uth obsacts onpeneneHus pyakuun z = In(2x —vy).
2. Haiiti Bce uacTHEIE mpom3BoaHkle | u 2 mopsanka Gpyakmun Z = Cos(3x” — y°).
3. Haiitu nonusrii muddepenman pynkuuun z =arccos(x + y).
4. Haiitu ypaBHEHHUS KacaTeIbHOU MJIOCKOCTH U HOPMAJIM K TTIOBEPXHOCTH
a) z=2x*—3y® +4x -2y +10 B Touxe M(-1;1;3).
b) x> +y® +2° + 62 —4x+8 =08 Touxe M(2;1;-1).
5. MccnenoBaTh QyHKIHIO Z = X° +Y? — Xy + X+ Y Ha 3KCTPEMyM.
6. Haiitm skctpemymM (GyHKIUM Z=XY TpH YCIOBUU, YTO X M ) CBS3aHBI MEXIY COO0OI

ypaBHeHHeM 2X+3y —5=0.
y

7. BbluMCIUTH 3HaYEHHE MPOU3BOIHON CIOKHON PyHKIIMU Z= =, TOe X = e', y=1- e npu t= 0.
X

8. TpomuddepeHnnpoBaTs HeSBHO 3amaHHYIO ypaBHeHmeM X~ +2y° +3z° =59 dyHkumo z,
BBIUMCIIUTH 3HAUEHUS IPOU3BOAHBIX B Touke M(3;1;4).

9. Haiity HanGonbllee ¥ HauMeHbIee 3Hauyenne GyHkmun Z = X' —8x* +y® —3y —1 B 3amannoi
obnmactu D:0<x<3, -2<y<0.

3. Koumponvuas paboma Ne 3 no meme «HMumezpupoganuey.
Ipumepnuwiii sapuanm.

. 8
1)J'xsin(2x2—3)dx;2) J'sin22xdx; 3)]&“, 4) .[ X+1dx; 5) J'(l—x)e3X dx;
sin X — Cos X X

G)J- 13—>2< J-x +2x° — S)J-
(x—6)x +1i 16x 1/x +4x-1

10) Haiiti mmomans GUTYpHI, orpaHHdeHHol TpadukamMu QyHKIH Y = X°, Yy = 3X — 2. Crenatsb

dx; 9)Ix Ccos x dx

4epTeK.
11) Haittu uarerpan or ®JII1: _[ xsin(2y? —3) dx

4. Koumponvras paboma Ne 4 no meme «Psovi»
Ilpumepnuiii sapuanm




© n 0 | ©
1). UccrenoBaTh Ha CXOAMMOCTD PSABL: @) Z( n+1 ) ) Zi 0 Z arctgn

n’ 2 '
= \2n+3 =3 = n+1
2). UccnenoBaTh Ha aOCONIOTHYIO CXOUMOCTD PSI: i:(—l)n+l 2n—1
. it YIO CXOJL psin: ot
n=1
. c 3
3). Jlokazarp, 4TO psAJ CXOAUTCSA U HAUTU €r0 CYMMY: Z .
n=3 n(n - 2)
4). Onpenenuts paanyc, UHTEPBAJI CXOJUMOCTH U BBIACHUTH IOBEJCHHME HA KOHIAX HMHTEpBasa

2 (x+1)"
CXOJMMOCTH psijia Z( > n) .
m NS

OO0pa3ubl TECTOBBIX 3aJaHU I

1. Moayns KOMIUIEKCHOTO Ynciaa Z = J3-i paBeHa)2 06)4 B) J2 r) V3
2. 7=~3-i. HaiinTe KOMIUIEKCHO COTIPSDKEHHOE YUCIO Z .

BapuanTel otBeTa:  a) —J3-i 0) J3-i B) \/§+ir) —J3+i
3. Uucno m npUHALICKUT MHOXKECTBY:
A={alaeN,1<a<10{B={b|pez,-2<b<5/C={c|ceR,-3<c<36/D={d|d cQ,d <4}

_ 3
4. 3nauenue npenena lim 2 3n3+ n paBHO a) 2 0)1 B) 0 T) 00
n—o n
2
5. 3HaueHue npeaena Iirr}) —— paBHo a) 10 0)5 B) -2 r)0
x=0 Sin © X
. 1Y 2 2 P
6. 3nauenue npeaena lim 1+2— paBHO a) 1 0) e? B) e r) e
X—>00 X

7. Touka X, =—2 sBJIAETCSA TOUKOM pa3phiBa EPBOro poaa rpaduka GyHKIKUH:

Bapuants! oTBeTa:
L x<-2 —X, X< -2 -2,x<0 —X=2,X<-2
a) f(x)=4 1 2 6) f() =1, B) T(X) = n )=

X%, X=>-2 2,x>0 X+2,X>-2

X+2

8. Haiitu npoussoguyto gpynkuun Y =€’ (1+Sin X) BapuanTs! otsera:
a) y'=e*(l+sinx—cosx) 6) y' =e*sinx
B) y' =e”(L+sin X+ Cos X) r)y =e"cosx

9. Haiitu f'(1), ecm f(X) = g +4e”* Bapuantsl otBeta: a) 5+4e 6)9 B)S5 1) —5+4e

10. HaiizuTe TaHreHC yIila HAKJIOHA KACATENBHOMN, IPOBEIeHHOM K rpaduky pyukiun Y =—0,5%" B
Touke ¢ abcuuccoit X, = —3 .BapuanTsl oTBeTa: a) -3 0) -4,5 B) 3 r)0

11. Vkaxure sux rpaduka (yHKUMH, IS KOTOpOHl Ha Beem oTpeske |a;b]| oxmospemenmo
seimonastorest yenosuss Y >0, y' <0, y' <0

Lk D I

1
a b x !
a)

i

i

i

a b x 0 a b 'x
8) r)

12. YkaxuTe BEpHOE YTBEPKICHUE

a) j(f (x)- g(x))dx =j f(x)dx-_[g(x)dx 6) j(f (x)+g(x))dx =j f(x)dx+J.g(x)dx
B) J(F0)-909)dx=f (] g(gaxr) [(f()+g0))dx=[ f(x)dx— [ g(x)dx




13. Beibepute BepHOE yTBEPKICHHUE:

dx dx
a) = 2tg2X +C 0) — _tg2X+C
JSin22x 9 jsin22x gex
dx dx 1
B) =Ctgx+c¢ r) — _—ctg2x+c
Isin22x d sin?2x 2 g

14. Muoxectso nepsoodpasubix pynkuun f (X) =siN(3X+2) umeer Bux:
a) %cos(Bx +2)+C 6)—%cos(3x+ 2)+C B) —=3c0os(3x+2)+C 1) —3cosx+C

15. Yxaxure popMyity HHTEIPUPOBAHUS IO YACTIM
a) J'udv:uv+_|'vdu 0) J.udv=uv—_|'vdu

B) _[udv=_[vdu—uv r) judv=uv-jvdu

16. [Tnomans Gurypsl, orpaHUUECHHON TUHUSIMU Y = 2x*+1, y=3 OIIpEAEIAETCS UHTETPATIOM

a) j (2-2x%)dx  6) j (2x? -2)dx  B) j (2-2x¥)dx 1) j (2x? - 2)dx

o V2
17. YactHas mpou3BoaHas GYHKIUU Z = x* cosy mo nepeMeHHoi y B Touke M (1; EJ paBHa

Bapuantel oTBeTa: a) 4 6)-1 B)1 10
18. YpaBHEeHHE KacaTeabHOM TNIOCKOCTH K moBepxHocTH F (x; y; z) = 0 B Touke My(1; 2; 3) umeer

Bux: 4(x —1) —5(y — 2) + (z — 3) = 0. Onpenenurts 9F (M)
a)4 6)-4 B)I10 1)-5

19. Dkcrpemym dpynkmuu z = 4x2 + y? — 3 paBeH... Bapuantsl oTBeTa:
a)4 0)-3 B3 10

20. O6wemM Tena, OrpaHUYeHHOTO TOBEPXHOCTAMU x> + y2 =4,7=0, z=10, paBen
a)40nr  6)20mr B)10m 1)0,47n

21. Kakoi#t BUJl UMEIOT rapMOHUYECKHE KOJieOaHus ¢ HayalbHOU (a3oit % U aMIUIMTYJOU, paBHON
4:

. V4 . V4 . /4 . V4
1) f(t) =4sin(wt _E) , 2) f(t)=4sin(wt + E) , 3) f(t) = Asin(4t + E) 4) f(t) =4sin(wt - E) , 5)

f(t) = Acos(%t +4), 6) f(t) = 4cos(%t +9)?
22. Koabduumenr b B pasmoxenun B psig Dypbe GyHKIMH f(X)=X* na wunrepsaie
3
(— T, 72') paBeH.... Bapuante otBeta: a) 0 6) 2?7[ B) 2% r) E
7

TemMaTHKa HHAMBHAYAJIbHBIX 32JaHUH, pe)epaToB, NPOBEPOYHBIX U KOHTPOJIbHBIX PadoT

TeMaTuka MHAMBUAYAJIbHBIX 3a1aHUI

3. Unousuodyanvnoe 3aoanue no meme «Komnnexcnoie uucia. QyHxkyus».
1) M306pasuTh Ha KOMILIEKCHO! TIocKocTH ancio Z = (3+i)?/ (1- 2i).
2) Haiiti cymMMy 1 9acTHOe umcen 2, = 3™, 2, = (4+3i)° .
3)Haiitn JIEHCTBUTEIIbHYIO u MHHUMYIO YacTH, MOJYJIb, apryMeHT 4yucia,
CONPSKEHHOE KOMIUIEKCHOMY uuciy Z = 2(cosmt/3+ sinmt/3).




4) Haiiti KOpeHb U3 KOMILJICKCHOTO qucna¥/1+i . N300pa3uth Ha OKPYKHOCTH.
5) N300pa3uTh Ha KOMILIEKCHOH MJIOCKOCTH MHOXXECTBO TOYEK, YIOBJIECTBOPSIOUINX  YCIOBHUSM:
0 <Rez< 3, 0 <argz<m
6) Haiitn u n300pasuTh Ha 4YMCIIOBOM mIpsMoii MHokectBa A, B, AUB, AnB, A\B, B\A,: A=
{xeNx/(x-1) < 2}; B= {xeR|lg(x+1) > 1}.
X —3x+2
X2 -4
7). Haiitu o6nacts onpenenenus Gpyuxuun Y = 0go (X +1) - 2.

6) Haiitu obnacts onpenenenust pynkuuu f (x) =

8).Haiitu obnacTh onpeneneHus 1 001acTb 3HaUeHUs QYHKIUHN Y = — .
2X—X

2. Unousuoyanvroe 3adanue no meme «lIpeden nocredosamenvrocmu u yHKyuu u
HeNnpepvl8HOCb (DYHKYULLY.
1.Haiitu mpenenbl mocienoBaTeIbHOCTH Wi (DyHKIMHM (HE WCHOib3ys mpaBmio Jlomwurans):

2 _ _ x-1
a) lim 279X 2, iy 12C0S0X Iim[zx gj . d) limJn-(ynr1-vn);

x>2 2x2 —X—6 x->01—Cc0os 4X 2X+

 NXP+T =T =3 __ 3x?-5x-2
lim g) lm ———

x—-3 _9 . X— 2X2 —-X—-6

2. 3apana Qynkuus y = f(x). YcraHoBuUTh, sBiIseTCS JIM AaHHAs (YHKUUS HenpepbiBHOW. B
cilydae paspbiBa (PYHKIUHU KiIaccu(UIMpPOBATh Xapaktep paspsiBa. [loctpouts rpaduk ¢yHKIuu:
X+4, x<-1, i
1) f(X)={x*+2,-1<x<1, 2) f(x)=3*.
2X, Xx>1
A(X—=3), x<—

3. Ilpu kakom 3HaueHUn A Kius oyaet HernpepbiBaoit: f (X) = :
p byn y pep (x) {(X+1)2’_5<X£3

3. Unousuoyanvhoe 3adanue no meme «llpouszsoonas, oughghepenyuany.
l. Haiitu npowmssonusie dynkumit: 1)y! cmoxmoit dymkmum, 2) y! dyHKmum, 3a1aHHOM

napaMeTpu4ecKku, 3) X; oOpaTHO# (yHKIMH. 4) Y. CcTemeHHO-TIOKa3aTeIbHOH (GyHKIHH, 5) Y/

HESIBHO 3aJJaHHOI YpaBHCHUECM (I)YHKI_II/II/IZ

2(3x3+4x2—x—2) 1 1 sin 23x
1) y= ")y = X =tg(t? +1): 3 sin /3 +
)y 151+ X )y 2 2 9( )i3) ¥ = 3 os6x

4) y=x", 5) (y*+1)sin x = arctg (yx?).

2. Haiitu nuddepennman neporo nopsiaka GyHKIuu: Y = Jx In( X ++/X +1).

3. HaiiauTe KpMBU3HY U Paguyc KpHBU3HBI THHHN Y = 2X* —5x” —2 B Touke ¢ abcuuccoit X = —2

, @ TAK’K€ YpaBHEHUE KacaTEIbHOW U HOPMAJIM K 3TOM JINHUU B JAHHOW TOYKE.

4) Unousuoyanvroe 3adanue «Iloosedenue noo 3uaxk ouggpepenyuana»

1).[(5\’/?— jdx 2)_[xcosx dx 3) JX ox . ; 4) J-arccos de;5) Ixexzdx;

e)j d 7)j'”X ;S)I%dx

5 ) HHOueudyaﬂbHoe 3a0arnue no meme «lIpunodicenus onpedeieHH020 UHMe2paniay.
o t t?
1) BBIYHCAUTH IUIOMIAb S METIH KPUBOH X = 5(6 —t),y = Py (6—1).

2) BruucauTh AIMHY OJHOTO JIEIECTKA KPUBOU p = a * Sin2¢.
3) Beruuciute 00beM V Tenma, oOpazoBaHHOro BpameHrneM BOKpyr ocu (OX) oHOW MOIYBOJHBI




curycouapl Yy = sinx (0 < x < m).
4) .Berauciuth mwionaap Q moBepxHocTH QUTyphl, 00pa3oBaHHOW BpamieHHeM BOKpyr ocu (OX)
ayru kpusoit x2 —y2 =4,(2<x <4).

6) HUnousuodyanvroe 3adanue no meme «lIpunosicerue psoosy
1. Paznoxuthb B psx Makiopena dynkmuto f (X) = sin® X

1
2. Paznoxwuts B psan Teinopa o crenedsm (x-1) pyakmuro (X)) =—.
X

1

3. Beruncimuth — ¢ TouHocThio 110 0,001.
e
0,1 _x

4. Brrunciantb I
0

dXx ¢ rounoctsio 10 0,001.

X

TemaTnka nNpoBepoYHbIX padoT

1. Ilposepounas paboma no meme «Tabauunvie npouszsoonsvie @OID».
Haiitu nmpon3BoaHbIe QYHKITHIA:

1) y=sin g; 2) y= %arccthx . 3)y=logs3x 4)y=e*"5) y=ctgdx; 6)y =arcsin(1-x);7)

y=+v2+3x; 8)y=In5x; 9) y=2—3x

2. IIposepounas paboma no meme «DII1. Yacmuwvie npoussoouvie 1 u 2 nopsokay.

2 2
. X"+
1. Beraucauts npeaen GyHkuu. lim ( y) .
12014 C05 /X2 + 2

2. Haiitu yactabie npousBoaubie 1 u 2 nopsnka pyHkuuu: z = X+ 2xy —e”.

3. Ilposepounas paboma no meme «Memoovl unme2puposanus»
x2 dx
4+%°

2)J.(x +1)e* dx 3)'[0052 X dx

1) |
4.Ilposepounas paboma (mecm) no meme «I GpMOHUYECKUT AHATU3».
1.Yemy MosxeT ObITh paBHO 3HaY€HUE Mapamerpa a, npu kotopoM ¢pyHkuus f(X)=sin(2ax) umeer

LT
NepUoJ, paBHBIN E?

2. HaliTn HauMeHbIIUHI MON0KUTENbHbIN epro] pyHkuun f (X) =tg3x +sin 4x.
3. Haittu nepuonsl pynkuuii: f(x)=sin3x, f(x)=ctg(2x+1), f(x)=cos(z+1)X.

. 9
4. HanmeHbIuii mostokuTe bubii nepuo ¢pyukimun f(X) =cos3X — 7sin 6x + 2tg 3 X paBeH
T 2
1) —,2) 37,3) —,4) br.
3 3
/4
5. Kako#i B IMEIOT rapMOHUYECKUE KOJIeOaHHs ¢ HadallbHOM (a3oif 6 U aMIUIATYI0M, paBHOM 4:

Bapuantsi oTBeTOB: 1) f(t)=4sin(cot—%), 2) f(t)=4sin(a)t+%) ,3) f(t)=Asin(4t+%),

4) f(t)=4cos(et +%) . 5) f(t)= Acos(%t +4), f(t)= 4cos(%t +¢)?
6. Haiitu nepuon 7 pynkumn f(X) , ecu ee kpyropast uacrora paBHa 2.

. T .
7. CKOJIBKO COCTABIISIET CABHT TIO (hase rapMoHuKH 2SIN( X — Z) OTHOCHUTEJIBHO TapMOHHUKHU SIN X ?

5. IIposepounas paboma no meme «Psaovi @ypvey.
2. Paznoxuts B psg Pypwe nepuoauueckyro yukimio f(X) = 7 + X npu —n<x<r.




X,0<x<1,
2. Paznoxuts ¢pynknuo f(X) = B psax Dyphe 1Mo cHHyCaM.
11<x<2

TemaTnka pacyeTHO-rpapuuecKoro 3aJanus

X+5
1. UccnenoBath ¢pyHKLIHIO Y =

Y TIOCTPOUTH €€ rpaduk.

TemaTnka KOHTPOJIBHBIX paﬁoT

Koumponvnas paboma Ne 1 no meme «lIpeden u nenpepvisnocms pyukyuu. JOOI»
IIpumepnwiii gapuanm.
1. Beraucnuth npeaensl pyHKInn:

2

1-cos(x—1) x* -1 C(1+x2 )
— o 3l C lim :

a) lim

,0) lim
x>1 x2 —2x+1 ) 2+x°

x>0 2%% —3X +
2. UccnenoBath (hyHKIMIO HA HENIPEPBIBHOCTD, IIOCTPOUTH I'pauk
x* -1 ~o<x<-1 A
a) f(x)=1 1+x ‘1<x<4 , 6) f(x):S(“)
2X—5 4<x<7
3. Beruucauts npeaensl GyHKUUN, TOIb3YsICh npaBusioM Jlonurans:

a) lim %™ -3 6) lim (\/xz——l—x)-

x=0 XSIn 2 X ' X—>00
4. BeaucnuTh MPOU3BOIHBIC (PYHKITHI:

In x?
a) arctg( 27

y- In? 3x
8cos(2x 1)’

j+x“ y+@+x)*" =2, 6) c) y=tgx-log32x, x| ="?

5. Haittu muddepenmman 1 u 2 nopsakos Gpyakmun Y = Ctg® (g) .

6. Pa3noxutsb o dopmyie Teiinopa dynkimio Y =2 B touke x = 1.
7. dan kpyr paauycom a= 4. YBenuuuM a Ha 2 cM. HailTu u3mMeHeHnue IJIuHbI JyTh OKPYKHOCTH U
ee nuddepeniuar.

4. Koumponvnas paboma Ne 2 no meme «/Jughgpepenyuanvroe ucuucnenue yHxyuu
HeCKOJIbKUX NePEMEHHBIX Y.
Ipumepnwiii 6apuarm.
10. Haiitu u nu306pasuth o0nacts onpeneneHus Gy z = In(2x—y).

11. HaiiT Bce uacTHBIE npou3BoaHbe | u 2 mopsaxa Gynkmmn Z = os(3x° — y°).

12. Haiitn nonsbit quddepennman QyHKIun Z = arccos(X + y) .

13. HaiiTu ypaBHEHUS KacaTelIbHOH IJTIOCKOCTH M HOPMAJTU K TTIOBEPXHOCTH

a) z=2x* —3y* +4x -2y +10 B Touxe M(-1;1;3).

b) x> +y® +2° + 62 —4x+8 =08 Touxe M(2;1;-1).

14. ViccnemoBath GyHKIHIO Z = X +Y° — Xy + X+ Y Ha JKCTPEMyM.

15. Haiitu skctpeMyMm GYyHKIMM Z=XY HOpU YCIOBHHM, YTO X W ) CBSI3aHBl MEXAYy COOOi

ypaBHeHueM 2X+3y—-5=0.
y

16. BerurcnuTh 3HaYeHHUE TPOU3BOTHON CIOXKHONW QYHKIIUU Z= —, TJIe X = e', y=1- e npu t= 0.
X

17. TIponuddepeHMpoBaTh HESBHO 3aJaHHYI0 ypaBHeHHeM X  +2y°+3z° =59 ¢ynkmmio Z,
BBIYHCIIUTH 3HAYCHHS TIPOU3BOIHBIX B Touke M(3;1;4).

18. Haiitu HanbGonblliee 1 HaMMEHbIlIee 3HAYCHUE QPYHKINH Z = x* —8x% + y3 —3y—1 B 3amanHoOi
obmactu D:0<x<3, -2<y<0.




3. Koumponvnas paboma Ne 3 no meme «HMumezpuposaruey.
Ilpumepnuviii sapuanm.
. 8
sin X VXx+1
sin X —COs X X

o [or ) R Nre

10) Haiitn miomans GUrypbl, OrpaHudeHHO# rpadukamu GpyHKuil Y = X?, ¥ = 3X — 2. Crenats

1) [xsin(2x* -3) dx; 2) jsin22xdx; 3)j dx, 4) j

3

dx: 5) J.(l—x)eSX dx ;

).[X +2X dx; 9)J'x cos x dx

YepTeK.
11) Haittu uarerpan or ®JII1: J. xsin(2y? —3) dx

4. Koumponvras paboma Ne 4 no meme «Psovl»
IlpumepHnuiii sapuanm

n 0 |
1). UccrenoBaTh Ha CXOAMMOCTD PSIBL: @) Z( n+1 j b) Zi .0 z arctgn

2n+3 ~ 3" n+1

2). UccnenoBath Ha aOCONIOTHYIO CXOMMOCTD PSIJI: Z:(-l)"*l 2n—1

: 1 VIO CXOJT pa: et

n=1
3
3). Jlokazarp, 4TO psAJ CXOAUTCSA U HAUTU €r0 CYMMY: z
“~n(h-2)
4). OnpenenuTh paguyc, MHTEPBAI CXOJMMOCTH U BBUICHUTH NMOBEACHHE HAa KOHIAX HWHTEpBaja
X+1
CXO/IMMOCTH psifia Z( 25n) .
n=1

OO0pa3ubl TECTOBBIX 3aJaHU I

1. Motynb KOMIUIEKCHOTO YHcla Z = J3-i paBena)2 6)4 B) J2 r) V3
2. 1= \/5 —1. HaiiiuTe KOMIIIEKCHO CONPSKEHHOE YHUCIIO Z .

Bapuantsl oTBeTa:  a) —\/3-i 0) J3-i B) \/§+ir) —V3+i
3. Uncno m IpUHAAJIEKUT MHOXKECTBY:

A={alaeN,1<a<10{B={b|pez,-2<b<5/C={c|ceR,~3<c<36/D={d|d cQ,d <4}

_ 3
4. 3nauenue npenena lim w paBHO a) 2 0) 1 B) 0 T) o0
n—o n
2
5. 3HaueHue npeaena Ilm0 paBHo a) 10 0)5 B) -2 r)0
x-0 sin ?
. 1Y 2 2 P
6. 3nauenue npezaena lim 1+2— paBHO a) 1 0) e B)e r)e
X—0 X

7. Touka X, =—2 sBJIAETCSA TOUKON pasphiBa MEPBOrO poaa rpaduka GyHKIUH:

Bapuantsl oTBeTa:
1, x<-2

) —X, 2,x<0 —X=2,X<-2
a)f(x)=7 1 5 6)f(X):{X2XXX> B) f (X) = { X< r)f(X):{ X X<

x>0 X+2,X>-2

X+2
8. Haiitu npoussoauyto gyukuun Y =€ (1+Sin X) BapuanTs! oTBera:
a) Yy =e*(l+sinx—cosx)  6) y' =e"sinx
B) y' =e”(L+sin X+ Cos X) r)y =e*cosx

9. Haiitu f'(1), ecm f(X) = g +4e”* Bapuantsl oTBeTa: a) 5+4e 6)9 B)S5 1) —5+4e

. . . 2
10. Haiiiure TaHreHc yria HaKJIOHA KacaTENbHOM, IIPoBeaeHHON K rpaduky ¢pyrkuuu Y =—0,5X" B




Touke ¢ abcuuccoit X, = —3.BapuanTsl oTBeTa: a) -3 0) -4,5 B) 3 r)0
11. VYxaxurte Bua rpadpuka (QYHKIHH, IS KOTOPOH Ha BCEM OTPE3Ke [a; b] OJTHOBPEMEHHO
soionasirorest yenosust Y >0, y' <0, y' <0

a) 6) B) r)
12. YkaxuTe BEpHOE YTBEPKICHUE
a) [(F(0)-g00)dx=[ f(x)dx- [ g(x)dx 6) [(f()+g())dx = [ f (x)dx+ [ g(x)dx
B) [(F()-900)dx=f (9 g(xydxr) [(f()+g(x)dx=[ f (x)dx— [ g(x)dx

13. BeiGepute BepHOE yTBEPKIACHNUE:

dx dx
a) = 2tg2Xx +C 6) —_tg2
Isin22x J jsin22x gex+e
dx dx 1
B) =Ctgx+C r) =~ Ctg2X+C
Isin22x g sin?2x 2 g

14. Muoxectso nepsoodpasubix pynkuun f (X) =SiN(3X+2) umeer Bux:
a) %cos(Bx +2)+C 6)—%cos(3x+ 2)+C B) —=3c0s(3x+2)+C 1) —3cosx+C

15. Yxaxwure GopMyiTy HHTEIPUPOBAHHS IO YACTSIM
a) J'udv:uv+_|'vdu 0) J.udv=uv—_|'vdu

B) _[udv=jvdu—uv r) judv=uv-jvdu

16. Ilnomans Gurypsl, OrpaHUYCHHON JIMHUAMU Y = 2x* +1, y=3 OTIpEe/ICIISICTCS HHTETPAJIOM

a) T(Z—sz)dx 0) j.(2x2 —-2)dx  B) j-(2—2x2)dx r) j.(sz —2)dx

T
17. YacTHast mpou3BoAHas GYHKIUU Z = x* cos Y 1o nepemMeHHO# Yy B Touke M (1; E] paBHa

Bapuantsl oTBeTa: a) 4 6)-1 B1 1)0
18. YpaBHeHHe KacaTeIbHOM MIOCKOCTH K TIoBepxHOCTH F (X; y; z) = 0 B Touke My(1; 2; 3) umeer

g 4(x —1) —5(y — 2) + (z — 3) = 0. Onpenenurs —apgf(’)

a)4 6)-4 B)10 1)-5
19. Dxcrpemym dyHkuuu z = 4x2 + y2 — 3 paBeH... BapuaHTsl oTBETa:
a4  6)3 B3 10
20. O6beM Tena, orpaHuYeHHOro mopepxHocTsiva X + Yy =4, =0, 2=10, pasen
a)40r  6)20r B)10m 71)0,4n

. . LT N N
21. Kakoi BUJ UMCIOT TAPMOHUYCCKHUC Ko1e0aHus ¢ HaYaJIbHOU (I)EBOI/I E U aMIUIUTYyJA0U, PaBHOU
4.
. T . T . T . T
1) f(t) =4sin( ot _E) , 2) f(t)=4sin(wt+ E) , 3) f(t) = Asin(4t + E) 4) f(t)=4sin(awt - E) , 5)
T T
ft)= Acos(gt +4), 6) f(t)= 4cos(€t +)?

22. Koodpouument b, B pasnoxennu B psag @Pypbe (yHKIHUHU f(x)=x" na UHTEpBaJe




(— T 7r) paBeH.... Bapuantsl otBera: a) 00) 2?7[ B) 2% r) 2
T

Bomnpocsl k 3a4éTy

1. OcHOBHBIE OIIpeeneH sl TEOPUH MHOKECTB. Onepaiy Hajl MHOXECTBAMHU.

2. llpenenbHble, W30JIMPOBAaHHbIC, BHYTPEHHHE TOYKM MHOKeCTBa. OrpaHMYE€HHOE MHOXKECTBO.
[TonsTHe cynpemyma U HHQUMYMa.

3. YucnoBble MHOXKECTBA: MHOYKECTBO HATYPaJbHBIX, LENbIX, PALUOHAIbHBIX, ACHCTBUTEIbHBIX.
JeficTBUTENBHBIE YHCIIA U UX CBOWCTBA. PacimpeHHOe MHOKECTBO JIEHCTBUTEIbHBIX YHCEIL.

4. MHOXecTBO KOMIUIEKCHBIX 4ncell (TpH (pOopMbl, reoMeTprUYecKkoe N300pakeHue, AeHCTBHS).

5. ®ynknusa. Onpenenenne GyHkiuu. OOIaCTh ONpeneIeHUs W MHOXKECTBO 3HAYCHUH (DYHKIIHH.
OcHOBHBIE OIpeIeIICHNUS TEOPUH (PYHKITHIA.

6. Kimaccudukanmii pynkuuii. OCHOBHBIE 3JIeMEHTapHbIe (YHKIIMU, UX CBOMCTBA U TPa(UKH.

7. OmpeneneHue YUCIOBOM MocienoBaTeNbHOCTH.  [lpenen 4uMCIOBON IOCIIEN0BATEIBbHOCTH.
OcHoBHBbIE OIIpeIeTIeHUS.

8. Teopema 00 OrpaHMYEHHON MOCJIENIOBATEILHOCTH. TeopeMa O BBIUMCIEHHMM IPEAEIOB CYyMMBI,
Pa3HOCTH, ITPOU3BEACHHUS, YACTHOTO.

9. IIpu3Haku cylecTBOBaHUS Mpezielia CUIIOBOM 10CIIEI0BATEIbHOCTH.

10. Tlpenen ¢pyakuu. /[Ba onpenencHus. TeopeMmsl o npenenax. CriocoObl BEIMUCICHUS IPEIEIIOB.
11 3amegarenbHbIC Tpeaebl QYHKITUH.

12. BeckoneyHo wmaiibie W OeckoHewHO Oousbmiue BenumuuHbl. Onpenenenue. CpaBHEHHE O.M.
Teopema o mnpousBeneHuun aByX 0.M. OxBuBajieHTHble O.M. Teopembl. Cymma O.m. Tabmuna
9KBHUBAJICHTHBIX 0.M.

13. OgnoctoponHue npeznens! GpyHkuuu. Onpenenenue. PopMynupoBKa JEMMBI.

14. JlBa ompexeneHus HeNpepbIBHOCTH (GYHKIMHM B Touke. HempepblBHOCTH (QYHKIMM Ha
IPOMEKYTKE.

15. CsgoiicTBa HempepbIBHBIX (QYHKLUI: TeopemMa O HENPEpPBIBHOCTH CYMMBI, pa3HOCTH,
IPOM3BEACHUS M YaCTHOTO JIBYX HEINPEPBIBHBIX (YHKIUI, TEOPEMbl O HENPEPHIBHOCTH B TOYKE
CJIO’KHOM, 0OpaTHOM U 31eMEHTAPHBIX (QYHKIIMH.

16. CpoiicTBa HenpepbIBHbIX QyHKIMI: 1-as u 2-as Teopembl BeliepiTpacca (0 HEIpepbIBHOCTH Ha
IIPOMEXKYTKE).

17. CBolicTBa HenpepbIBHBIX QyHKIMI: 1-asg u 2-ag Teopemsl bonbuano-Komm.

18. HenpepriBHOCTH (pyHKITNH B Touke. Pa3pbiB GpyHKIMH. THITEI pa3phIBOB.

19. Tlonsitue mpousBoaHOMU. JIBa onpenenenus. ['eomerpudeckuit (BbIBOI) U (PU3UUECKUN CMBICI.

20. Iloustue muddepenmupyemoctun ¢ynkuun. Omnpenenenue. Teopema 1 o HeoOX0AUMOM H
JIOCTaTOYHOM YCJIOBUU AUPPEPEHINPYEMOCTH (DYHKIINH.

21. Toustue nuddepenmupyemoctu ¢yakuun. Onpenenenue. Teopema 2 0 CBSI3M MEXKIY
T hepeHIIMPYEMOCThIO U HEMPEPBIBHOCTHIO.

22. Omnpenenenue mnpousBogHoM. [IpaBuno auddepeHurpoBaHUs CyMMbl U YacTHOTO (DYHKLUH,
pa3zHocTH U npousBeneHus GyHkuuil. [IpaBuno auddepeHurpoBanus caoKHOW QyHKINN.

23. IlpaBuno muddepenunpoBanus odpatHoi (GyHKIUHU; GYHKIUHN, 3alaHHBIX MapaMeTPUUECKU U
HESIBHO.

24. BbluuciieHHEe NTPOM3BOJHONW 3JIEMEHTApHBIX (YHKIMHA: MOCTOSHHOW, TPUTOHOMETPUYECKHX,
OOpaTHBIX TPUTOHOMETPUYECKHX, JOrapU(PMHUYECKHX, IOKa3aTeNbHOH, cTeneHHoW. [loHsTne
J0rapupMHUECKON TPOU3BOIHOM.

25. Juddepenmman. Omnpenenenue. CpoiictBa. ['eomerpuueckuii cMmbicin. [IpumeHeHue
muddepeHImana K NpuOIHKEHHBIM BHIYHCICHUSM.

26. Inddepennmansl 1 MPOU3BOAHBIE BICHINX NOpsIkoB. @opmyssl JleiibHuma.

27. Teopema @epma.

28. Teopema Poms.



29. Teopema Jlarpanxa.

30. Teopema Kormm.

31. Teopema Jlonurans. ClieACTBUE O PACKPBITHH HeompeaeleHHocTel uga [0-00], [oo - o], [17],
[0°), [].

32. Teopemnl Teitnopa u Maknopena. 3anuch octaTodnoro wieHa B popme [leano u Jlarpanxa.

33. KpuBu3Ha mi10cKoii JIUHUH.

34. Bospacranue u yObBaHue (QyHKIUNA. Teopema O IMOCTOSHHOW W MOHOTOHHOW (DYHKIIMH.
Onpenenenne dkcTpeMyMa GyHKIMH U HauO.(HauM.) 3Ha4YeHHs. TeopemMa 0 He0OXOAMMOM YCIIOBHH
cylecTBoBaHus 3kcTpemyMa. Ee reomerpuueckuii cMpici. @opMyarpoBKa JOCTaTOUHBIX YCIOBHIA.
35. BeImykJiocTh U BOTHYTOCTh KpuBbIX. Onpenenenue. Onpenenenue Touku neperuda. Teopema o
HE0OXOIMMOM U JIOCTaTOYHOM YCIIOBHH CYIIIECTBOBAaHHS TOUEK Ieperuoa.

36. AcumnroTtsl. Onpenenenue. Knaccudukanus.

37. Ilonsitne (yHKIMU IBYX U HECKOJIBKHUX NepeMeHHbIX. O0sacTh onpeneneHus. I'eomerpudeckas
untepnperauus. Ilpenen u HenpepsiBHOCT DJIII. YactHble mnpousBonaHble. OnpeneneHus.
I'eomerprueckuii 1 GU3NIECKUNA CMBICIT.

38. YacTtHble IPOU3BOJHBIE BTOpOro mnopsjaka. @opmynnpoBka TeopeMmbl. YacTHblE NMPOU3BOAHbBIE
BBICHINX MOPSIKOB.

39. Muddepenuupyemocts OJIIT (onpenenenune). [Momuwnii quddepennman. Heooxoaumelie ycmoBus
muddepenmpyemoctu:  nemma. ['eomerpuueckuii  cMbicn  dz. DopmylUpoBKa TEOpEMBI O
nocratouHoM ycioBuu nuddepennupyemoctd  Gynknuu. Ilomabie auddepeHimansl  BRICIIAX
MOPSTIKOB.

40. IuddepenunpoBanue cinoxubix Gynkuuii. [lomnas nponssoanas. YacTHeie MPOU3BOIHBIE.

41. uddepenmupoBanue HessBHON GyHKIMU. DOpMYyTUPOBKA TEOPEMBI O CYIIECTBOBAHUH HESBHOM
¢dbyukuun. [lonnas npousBoHasi. YacTHbIE TPOU3BOJIHEIE.

42. TuddepenmnupoBanue HessBHOM GyHKIIMU. DOpMYyTUPOBKA TEOPEMBI O CYIIECTBOBAHWN HESIBHON
¢byukuun. [lonnas npousBoHast. YacTHbIE IPOU3BOJIHEIE.

43. KacatenbHas I0CKOCTh M HOPMaJlb K MOBEPXHOCTH.

44. besycnoBublii 3kcTpemym @DJIII. Omnpenenenue. HeoOxomumoe © AOCTATOYHOE YCIOBUE
JKCTpeMyMa.

45. VYcnouwlii skctpemyMm @DJII1. Ompenenenne. HeoOxoaumoe M JOCTaTOYHOE YCIOBHE
JKCTpEMyMa.

46. Hanbonblliee 1 HAaMMEHblIee 3HaUeHNUEe (QYHKIUU JIBYX IT€PEMEHHBIX.

BOl'lpOCbI K 9K3aMEHY

47. IlepBooOpa3zHasi U HeoNpeAeTeHHbI nHTerpain. OnpeneneHus U J0Ka3aTelbCTBO MPOCTEUIINX
CBOMCTB.

48. OCHOBHbIE METOJIbl WHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE, METOJ 3aMEHbl I[epeMEHHOU
(moxaBenenue o 3Hak auddepeHimana, moJCTaHOBKH ). MeToa HHTErpupOBaHUs 10 YacTsM. BeiBog
bopMyIbI.

49. PanuonanpHble Jpobu. PaznokeHue palnmoHaNIbHOM (QYHKIMM Ha »3JIEMEHTapHble ApOOH.
DopMyIHPOBKA TEOPEM.

50. MuTerpupoBanue paliMoHAIBHBIX JpoOeil. Beruncienne HHTErpaioB pa3IMyHbIX THUIIOB.

51. UnTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIIHHA.

52. nTerpupoBanue UppallMOHAIBHBIX (PYHKITUI.

53. Omnpenenennblii untTerpan. Onpenenenue. I[lpocreiiine cBoiicTBa. YCIIOBUS CYIIECTBOBAHUSA
OIIPENIETICHHOI O UHTETpasa.

54. 'eomerpuueckuii 1 GU3NUECKUN CMBICIT OMPEICIEHHOTO HHTErpaa.

55. OueHkH onpeAeseHHbIX HHTErpasioB. Teopema o cpeHeM (J10Ka3aTeNIbCTBO).

56. OmpeneneHHbplid HMHTErpajd Kak (QYHKUUS BepxHero mnpezaena. Teopema bappoy. dopmyna
Hprotona-JIetiOHuna (BbIBO).

57. 3ameHa nepeMeHON B ONPEAEIIEHHOM HHTerpaie. @opmyiia HHTETPUPOBAHUS 110 YACTSM.



58. HecoOcTtBeHHbIe HHTErpaibsl mepBoro poxaa. Omnpexpenenue. ['eoMeTpudeckuii  CMBICIH.

+00 dx

Brruncnenue unrerpana L —

X
59. HecoOcTBeHHBIE MHTETpaATB BTOpOTo pona. Omnpenenenue. ['eomerpudeckuii cmbici. Beraucinenne
1 dx

HHTCIrpajia ) @
X

60. HeGepymuecst UHTErpaibl.

61. Unarerpansl ot OI1.

62. YucnoBeie psabl. OmnpeneneHue psga U €ro CyMMBbI, YaCTUYHOM cyMMbl. CXOJIMMOCTh M
pacxoauMocTb. beckoHeuHas reomeTpuueckas nporpeccusi. CBOMCTBA CXOAAIINXCS YUCIOBBIX PSAJIOB.
63. HeoOxoauMblii TNPU3HAK CXOJUMOCTH YHCIOBOro psnma. Teopema (0Ka3aTeabCTBO).
["apmonnueckuii psij (10Ka3aTeIbCTBO PACXOAUMOCTH).

64. YucnoBble psAlibl C MOJOKUTEIbHBIMUA Yi€HaMH. JlOoCTaTOYHBIE NPU3HAKK CXOJUMOCTH: IPU3HAK
CpaBHEHUs W TmpejenbHas ¢opMa NpU3HAKA CpaBHEHUS (JI0Ka3aTelnbCcTBO), mpusHak Jlamambepa,
panukaibHbIi pu3Hak Ko, narerpansubiid ipusHak Komm. [Ipumep o cxonumoctu psga lupuxie.
65. YwucnoBble psAAbl C NTPOU3BOJIBHBIMU 4ieHaMU. AOCONIOTHAsS M YCIOBHAas CXOJUMOCTb.
JlocTaTo4HbIM PU3HAK CXOJUMOCTH.

66. 3nakouepenyromuecs panasl. Teopema Jleitouuia. CBolicTBa aOCOMIOTHO CXOSIIUXCS PAIOB.

67. ®ynkunonanbubie psaabl. Kpurepuit Kommu. O6nacts cxogumoctu. PaBHOMEpHask CXOIUMOCTb.
[Ipusnak Beliepimrpacca. CBolicTBa pABHOMEPHO CXOJSIIUXCS PSJIOB.

68. Crenennsle psubl. Omnpenencaue. Teopema AOens (mokaszarenbcTBo). OOMacT W pagmyc
CXOAMMOCTH CTETEHHBIX psi1oB. CBOICTBA CTENIEHHBIX PSIIOB.

69. Paznoxenue ¢pyHkuuii B creneHnsie psaasl. Paner Teitnnopa u Maxnopena. Teopema Teitnopa.

70. ITpuOnm>kKeHHOE BBIUMCICHHUE OIPENEICHHBIX HMHTErpajoB, 3HAYEHUH TPUTOHOMETPUUECKHUX
(GyHKIWH, paIuKaJIOB C IIOMOIIBIO CTENICHHBIX PS/IOB.

71. Ilepnonnyeckue Gynkmun. ['apmorndeckue konedanus. [[pocTeie rapMOHUKH.

72. Tpuronomerpuueckue psabl. Teopema Jlupuxiie, OCHOBHas TeOpeMa. Y CIIOBUS CXOAUMOCTH.

73. Panpr @ypbe. Haxoxaenue koddpunpentos psga Oypee.

74. Paznoxenue B psag Oypbe GyHKIUIN C IEPUOJIOM 27, YETHBIX U HEUYETHBIX C MIEPUOJIOM 2T.

75. Paznoxenue B psn Pypbe GyHKIMEA ¢ nepuoaoM 2|, 4eTHBIX U HEYETHBIX (QYHKIUHA C MEPUOIOM
2|, 3aaHHBIX HA MOJYTIEPUO/IE, CO CIBHHYTHIM MIEPUOIOM, (DYHKIIHIA C «IBOIHON CHMMETpPHE».

Bapuanr 3a4eTHOro Tecra

o arcsin(2 — x
1. (2 6anma) Haiigure obnacth onpeneneHus pynkimn f (X) = % Y 3ATHIITUTE KOJINIECTBO
—X

LEJIBIX YHUCEII, MPUHAJICKAIINX CH. .
2. (2 6aana) Haiinure neicTBUTENHHYIO U MHUMYIO YacTH, MOAYJIb, QpTYMEHT KOMIUIEKCHOTO YHCIIa

.
- —I
Z=2-2i U CONpsIKEHHOE eMy, a TAK)KE ero CyMMY C YHUCIIOM Z, =+/2e4 .

3.(3 dasura) Jlaiite ompesencHue Mpeaeia YHCIOBOM IMOCIEIOBATEIBHOCTH W HAWAWTE 3HAYCHUS

5n° +6n° +3 n*+5n%+1 3) 5)'
npepenos {a, jopu N »>w:l)a, =———,2)a, =—————, 3 a,=[=|, 4a, ==
pezenos {2, }p S = a0 T V*7 7)) VG

4. (4 6anna) BceraBbTe MpoOIMyIEHHBIC YacTH onpeneneHuii: «beckoHeuHo Manoit GyHKiuei npu

X — a Ha3bIBaerc...... IIpoepsTe, sABNAIOTCA MM TIpH X — 0 yakmun Y =sin’4xu y=4x°

. tgx
SKBUBAJIEHTHBIMA OECKOHEYHO MAIBIMHU. BEIYNCINTE lim 39_ .
x=0 3X



5. (3 6amna) Ecmu rpaduky ¢GyHKIMH (pHC.) COOTBETCTBYET YCIOBHE

______ 3

. M, 2

lim f(x) =3, To 3anmmuTe, yeMy paBHO 3HadyeHue «. Haiimurte 3HauCHME

X—a 2
—_— -

. 1 \x+2 it
OJTHOCTOpPOHHETO npeaena pyHkiuu  lim 3]
X—>—2— H

6. (1,5 6anna) Haiigure 3nauenue npenena lim (1+ ilj :
X—>00 X _|_

7. (1,5 6anma) BceraBbTe MpONyIIEHHYIO YacTh onpeneiacHust: «OyHKINS Ha3bIBaeTC HEMPEPHIBHOM
B TOYKE @, €CJIH....». Y CTAaHOBUTE COTJIaCHO rpauKy XapakTep TOUKHU X = 3.

y y
0 } 0

3\ I3

L &

v X

8. (4 ©Oamma) JlaliTe ompenercHUE NPOU3BOJAHOW W HAWIUTE IPOU3BOJIHBIC y)’( byHKIMii:

X+1

a) Y'Inx+tg(x*)=y+1, &) y=(arcctgx)*"".

Jx

9. (2 6anaa) [laiite onpenencuue npupanicanst yHKuuu u Haiaute nuddepenman Yy = m .
X

10. (2 6amma) I'eomerpuueckuit cmbica mpou3BoaHoM: «[IpousBognoi GyHKIMH 1O JleHOHHUITY

Ha3bIBaeTCH....». BCcTaBbTe MPOIYIICHHYIO YacTh ONpeeNiCHHs. 3aUIINTe YPaBHEHHUs KacaTeJIbHOH 1
HOpMaiH K rpaduky Gynkimun Y = X° —3X —1 B ero Touke ¢ aGeuccoit xo = 2 .

11. (1,5 6anna). VYxkaxwure rpapux npoussognoi f'(X) mis dynkumu y = f(X), X
rpaduK KOTOPOil H300pakeH Ha PHCYHKE.

i }F ¥ F ¥
1) 2) 3) 4)

12. (1 6amn) Oyukius y = f(X) MOHOTOHHO BO3pacTaeT Ha uHTEepBaie (&, b) u tnpdepenunpyema Ha
HeM. YKaKHTe, KaKkoe U3 Clienyromux ycnosuit Bemonnsercs: 1) f'(X) >0 na (a, b); 2) f'(X) >0 na

(@, b); 3) f'(X)mpunumaer Ha (@, b) kak momoXkWTEeNbHBIC, TaK W OTPUIATEIbHBIC 3HAYCHHS,
4) f'(x) <0 ua (a, b).

13. (2 6anna) Paznoxwure mo hopmyne Makiopena pynkuuio y = In(x +1).

14. (2 6anna) Chopmynupyiite npasuio JlonuTans u HalaUTE C €ro MOMOIIbIO 3HAUEHHE Ipejieria
lim &7Csin X |

x>0 &fx

15. (2 6anna) 3anumurte GopMyny UIs HAaXOXKJISHHs BTOPOM MPOM3BONHONW (DYHKIMHM, 3aJaHHOU
napameTpudecku. Haiiure nmpou3BoIHyIO TpeThero nopsiaka GyHkiun Y = Cos(2X +1) .

16. (1,5 6am1) YacTHas mpon3BoHAs QYHKIHK Z = X° COS 2Y 110 TIepeMeHHoi X B Touke M(1, %)

paBHa: Bapuamwmer omeemos. 1) 5, 2)0, 3)-2, 4) 2.



2 2
17. (2 6anna) YCcTaHOBUTE COOTBETCTBHE MEXAY QYHKIUSAMHU U UX MPOU3BOAHBIMU: 1) % ,
X
0% (3xy + x?) 3 0% (3xy +3y?)

02 (3xy +4y?)
OXdy dy? '

2
) o7

, 4) Bapuanmoer omeemos. a) 4, b) 3, ¢) 8, d)

2 e)6.
18. (1,5 6amna) Haitnure nonnsiit muddepennman Gynxmun z = X In 'y —4e”

19. (1,5 6anaa) 3anunmMTe ypaBHEHUE HOPMAJIH K TIOBEPXHOCTH XY+ YZ =4 B Touke M(2, 1, 1).

BapuaHT 3k3aMeHALIMOHHOI0 OWJIeTa

1 Bompoc. Teopema o cpeanem. JlokazaTrenbCTBO.
2 Borpoc. HaxoxieHue nHTepBaia CX0IMMOCTH CTEIIEHHOIO Psija.
3Borpoc.

1) Vkaxwure Bce BepHble yTBepiKaeHHs (C- MPOU3BOIbHAS TOCTOSHHAS):

1) I(4x2 —3x)dx = 4I X2dx — 3_[ xdx ; 2) (J'(Zx)dx), =2x; 3) Ixsin xdx=dexIsin xdx ..

X
1-x?

dx

\/x+3+3dX
1-4VXx+3

0
. . u
4) JlaH TONOXHUTEIBHBIA PsiJI Zun. HssectHo, uro lim -1 =0. Onpenenure, Kakoe Wu3
n—owo |
n=1 n

2) Pemure uHTETpAT: _[

6
3) Bsruucnuth uaTerpa: 1) I
1

MIPUBEJICHHBIX HU)KE YTBEPXKICHHUI BEPHO B ATOM ciiydae: 1) psiJi CXOAUTCS; 2) Pl MOXKET CXOIUTHCS,
a MOXET pacXOJUThCs, 3) yKa3aHHBIM Mpejiei] He MOXKET PAaBHATHCS HYI0; 4) psl pacXOIUTCS.
[Tosicaute BBIOOD.

5) Vkakute W JOKOKUTEC TNPABHIBHOE YTBEPXKICHHE OTHOCHTEILHO CXOIMMOCTH PSIOB: @)

0 (_1)n+l 0 (_1)n+ln
——mu b) 23—: 1) a u b cxomsaTcst abCOMOTHO; 2) a CXOAUTCS YCIOBHO, b cxomutcst
~ 4n+1 = n°+2

abcomotHo, 3) a u b cxoasTes yenoBHo; 4) a pacxoautces, b cxoauTes yeiaoBHO; S5) a pacxoautes, b
CXOAUTCS a0COTIOTHO.
6) Uemy paBen kodbdunueHt ao psaa Pypbe nepuoauueckoit pynkuuu f(X) ¢ mepuogom mt, 3axaHHO#M

v/
-, =

Ha OTPE3KE
peswe |~ 7.

} dopmymoit f(x) = 2x + 1?



