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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enbro OCBOSHUS TUCHIUTUIMHBI SBISICTCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-1 Cnocoben npumensams pyHoameHmaivHble 3HAHUSA, NOJIYYEeHHble 8 00aaAcmU
MamemMamuyecKux HayK U Mexauuku 8 npoghecCcUuOHAIbHOU OesimeabHOCmU

OIIK-2. Cnocoben paspabamviéams, AHATUUPOBAMb U BHEOPSMb MAMEMAMU4ecKue Mooeiu 6
COBPEMEHHOU HayKe U MeXHUKe, IKOHOMUKE U YNPAGIeHUU

Pe3ynbraramMu ocBOEHUS AUCHMILTUHBI SBISIOTCS CIETYIOIIKE:

POOIIK 1.1 3naem munogvie nocmano6Ku 3a0a4 MamemMamuKky U MeEXanuku, Kiaccuieckue
MemoObl peuleHus, meopemuyecKue 0CHO8bL Memo008 U SPAHUYbL UX NPUMEHUMOCTNU

POOIIK 1.2 Cnocoben adanmuposams uzgecmuvle Mamemamuieckue Mmemoobvl 0l peuletsl
HOCMABNEeHHOU 3a0a4u 8 001acmu MamemMamuKy U Mexanuxu

POOIIK 1.3 Cnocoben nposecmu peuieHue nOCmMasieHHoU 3a0a4u 8 001acmu Mamemamury u
MEXAHUKU € UCNONb308AHUEM NOTYUEHHBIX (PYHOAMEHMANbHBIX 3HAHUL U NOTYYUMb Pe3VIbmam
POOIIK 2.1 IIposodum nouck, c6op u CmpyKmypuposanue/Cucmemamuzayuio uHgpopmayuu no
3a0aHHBIM KpUmepusm 0l NOCMPOEHUs MAMEMamu4eckol MoOeiu, UCRONb3YeMOU O/ peuleHus
3a0auu.

POOIIK 2.2 [lpumensem cmanoapmuule U munogule 0elicmeus npu npogedenuy 6cex 3manos
MaAmemMamuyecko2o MoOeIupO8anus npu NOCMpPOEHUU MamemMamuieckou Mooenu
onpeoeneHH020 muna

POOIIK 2.3 [lpumensiem nooxoovl eu3yanuzayuu u NpeoCmasienus pe3yibmamos
Mamemamuyeckoeo MOOeIuposanus OJisi anpobayuu u OeMOHCmpayuu 6 6ude Omuemos,
npezenmayuii U Hay4HsulX MeKcmos

2. OneHo4Hble MaTepHaJIibl TCKYLIECT0 KOHTPOJIA U KPUTEPUHA OLICHUBaAHUA

DNIEeMEHTHI TEKYILETO KOHTPOJIS:

— TeCTHI;

— KOHTpPOJIbHBIE pa0oTa;

— UHMBUyalIbHBIE 3a]JaHNs;

— KOJUIOKBUYMBI 11O TEOPUH;

— TOITOTOBKA JIOTIOJTHUTEIHHBIX MAaTEPHAJIOB 10 KYpCY

| cemecmp odyuenusn

Tect (BbInoJiHsieTcst 10Ma, OrpaHnyeHue mo Bpemenn 1,5 yaca, aBroMaTu4yecKast
npoBepKa 0TBETOB, 26 3axanuii, POOIIK-1.3.)

TpeboBanus 10 BBIMOJIHEHUIO TECTA: TECT CUUTACTCS MPOIICHHBIM, €CIH CTYIEHT BEPHO
caenan 20 3ananuii. Pemenust 3aqanuil JOHKHBI OBITh KPATKO 3aMMCaHbI B TETPAIH.

[Ipumeps! 3ananuit:
1. Boruncaure inf {f(x) | f(X) = x*+4x+3, x eR}. BepHsiii otser: -1

2. OyHKIms y=3x°-6 3a/1aHa Ha MHOXKECTBE A.

ITpu kakux A QyHKIUS sBIsSETCS HHBEeKIMeH? BpiOepuTe Bce NpaBuiIbHbIE OTBETHI!

a. A=[-5;3) b. A=[0;6] c. A=[3;100) d. A=[-6;6] e. A=[-5;-3] f. A=[-6,0].

Bepnsrit otBeT: b, C, €, f.

3. Kakue QpyHkuMM u3 crucka sBISIOTCA HHBEKIUEH, ecl Bce PYHKIIMU 3a/1aHbl Ha
npoMexytke (- /2, n/2).

Br16epuTe 01H UM HECKOJIBKO OTBETOB:

8) y=tg(x) b)y=cos(x) c)y=sign(x) d)y=2"e) y=[x| f) y=sin(x) g)y=x* h)y=x

Bepusiit oTBeT: 8, d, €, h



KosutokBuym (mpoBoautcst Bo Bpems koucyabtanuii, POOIIK-1.1, POOIIK-1.3, POIIK
2.1., POIIK 2.2, POIIK 2.3) . TembI a5 00Cyx1eHUs:: MHOKECTBA U ONEPaIlUK HAJI
MHOXecTBaMu. HexkoTtopbie popmyiibl Teoprn MHOKeCTB. CemeiicTBa MHOXecTB. Onepanuu Ha
cemeiictBamu. OtoOpakeHust MHOKeCTB. OCHOBHBIC TIOHATHS. MHOXKECTBO BEIIECTBEHHBIX
yrices. TOYHBIE TPaHU YUCIIOBBIX MHOKECTB. HaTypanbHbIe yncia Kak MOIMHOXKECTBO
BellecTBeHHBIX. L{enple u parmonanpHbie yrcna. CylnecTBOBaHHE KOPHEH U3 BEIECTBEHHBIX
yrcesn. CBoiicTBa 00pa3oB U MpooOpa3oB Mnpu 0ToOpakeHUuH. MOITHOCTh MHOXKeCTBa. CUeTHBIE,
HECYETHBIC, KOHTUHYaThbHbIC MHOXKECTBA.

Kpurepun onicHuBanus:

O1eHKa «OTIIMYHO», «XOPOLIOY», «YAOBIETBOPUTEIHEHO» MOXKET OBITh BHICTABIICHA TOJIBKO
IIPY HAJINYMM y CTYAEHTA JUYHBIX KOHCIIEKTOB C OTBETAMHU HA YKa3aHHBIC TEMbl U yKa3aHUEM
JUTEpATyphl, KOTOpas OblIa UCIIOJIb30BaHAa MIPH MOATOTOBKE KOHCIIEKTOB.

Pe3ynbrarhl  KOJJIOKBUYMa  ONPEIENSIIOTCS.  OLEHKAMHM  «OTJIMYHO»,  «XOPOILOY»,
«yJIOBJIETBOPUTEIILHOY, «HEYIOBJIETBOPUTEIBHOY.

OneHka «OTJIIMYHO» BBICTABISETCSA, €CIM CTYIACHT IOKa3aJl 3HAaHHWS B BBHIOpAHHOMN
cilydaiiHbIM 00pa3oM TeMe, BBIXOJAIIME 3a MpeNeibl COAEpKaHUs JICKIHUH (CaMOCTOSTEIbHbIE
JI0Ka3aTeNbCTBA OT/IEIbHBIX PE3YJIbTATOB).

OneHka «XOpOILO» BBICTABISAETCSA, €CIM CTYIEHT IIOKa3ajl 3HaHUs B BbIOpaHHOMN
CIlydaifHBIM 00pa3oM TeMe, He BBIXOSIINE 32 PAMKH JOKa3aHHOTO Ha JICKIIUSX.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS, €CIM CTYACGHT IIOKa3ajl 3HaHUS B
TepMUHAX U (PaKTax BHIOPAHHOW CIy4ailHBIM O00pa30M TEMbI, HO HE CyMeJ JOBECTH 0 KOHIA
HE00XO0/IMMBIE J10Ka3aTeNIbCTBA, KOTOPbIE ObLIN MPUBEIEHBI HA JEKIMSIX.

Onenka «HeynoBieTBOPUTENbHO» BBICTABISAETCS, €CIM CTYAEHT HE CMOI' JaTh
olpeieNneHus, He0OXOAUMBIE 11l 0OCYX/IeHUS BBIOpAaHHOM ClTy4aiiHbIM 00pa3oM TEMBbI.

NupuBuayanbHoe 3axanue Nel (BbinoJiHsercsa B pamkax CPC, narorcst pasjinyHbie
BapuaHThl, npoBepsoTcsa POOIIK-1.3, POOIIK-1.2)
Jloka3arh, HCHONB3Ysl METOJ MAaTEMAaTUYECKON MHAYKIIUU:

1~2+2-5+...+n-(3n—1):nz(n+1),VneN

Tpe6OBaHI/I$I 110 BBIIMTOJIHCHHUIO: IPUBECACHO JOKa3aTCIIbCTBO, COACPIKAIICC IIPOBECPKY 0a3bl
WHAYKIOHUW U IIPaBUJIBHO BBITIOJIHCHHBIN HHI[yKHHOHHI:IfI nepexon.

3acuuThIBaE€TCA TOJIBKO MPABMWIIHHO BBIMOTHEHHOE 3a1anue. Onenka: «3auer» win «Hezauer»

KouTpoJibHast padoTa Nel (BbINOJIHSETCS] HA MPAKTHYECKOM 3aHATHH, TAI0TCS Pa3IHYHbIE
BapuaHTbl, npoBepsitorcsi POOIIK-1.2, POOIIK-1.3.)
BAPUAHT 1

1. /Toxa3aTs 1O OIPENENEHUIO: lim NS ——
n—oo

2. Haiitu npenensi:

n n
%_1 . 10n+n! n+3 n
li lim ———— lim lim | —
2.1 fim o 2.2 AL Sy 2.3 fim(——] 24 fim|—
3. UcciienoBaTh NOCIEn0BATEILHOCTH HA CXOINMOCTh:
1 1 1 n
X =1l+—g+—+..+ x_ =coslzn) ———
31X =1+ 3+ 3t g 3.2 %y =cos(an)-

TpeboBaHus 110 BBIMOJIHEHUIO 3a/1aHUN KOHTPOJIbHOM pabOThI 10 HOMEpaM:
1. JlomxHO OBITH BEPHO 3aMMCaHO OIpEesIEHNE U IPOBEIEHO J0Ka3aTeNbCTBO



2. Ko BceM 3amaHMsM NOJDKHO OBITH NPHUBEACHO PELICHHE, NMPHUBOJSAIIEE K BEPHOMY
OTBETY.

3. K 3amanusiM JOKHO OBITH MIPUBEICHO PAcCyKICHHE, HUCIOJBb3YIONIEe ONPEACICHUS 1
TE0OPEMBI O CXOAUMOCTHU IOCIEI0BATEIBHOCTEN U IPUBOASIIEE K BEDHOMY OTBETY.

Kputepuu oniennBanus:

Pe3ynbTarel KOHTPOJIIBHON PAaOOTHI ONPEAEISAIOTCA OLEHKAMU «OTJIMYHO», «XOPOILOY»,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEILHO.

OneHka «OTJIMYHO» BBICTABIISIETCS, €CIIM JIaHbl IIpaBUIIbHBIE pelIeHUs Ooee 5 3a1ad.

OrneHka «xX0poI110» BbICTABIISAETCS, €CIIU JaHbl PAaBUIILHBIEC PELICHUs 5 3a/1a4.

OneHka «yAOBIETBOPUTENIBHO» BBICTABIISIETCS, €CJIM JaHbl IpaBWIbHbIE pelieHus 4
3ajad.

KouTposabHasi padora Ne2 (BBINOJHSAETCS HA NPAKTHYECKOM 3aHSTHH, JAIOTCHA
pa3ju4yHbie BapuaHThl, npoBepsitorca POOIIK-1.2, POOIIK-1.3.)
BAPUAHT 1

lim sinx=20
1./loxazaTh mo onpeneneHuto: X7

2
X —3X \/_7\/E+\/E i lg 1+ sinx [X+3]2x

lim ——— lim i

X—3 2 m

T 372 e g VT g
n

1+x =14+nx+0(x),x—0

x—3

-1
6. Jloka3aTs: 7.Haiit TOYKH pa3peiBa, OIpPEAEaUTh ux pod: ') =09

TpeboBaHusI 110 BBINOJIHEHUIO 3a/1aHUH KOHTPOJIbHOM pabOThI 10 HOMEpaM:
1. JIoyKHO OBITH BEPHO 3alMCAHO ONPENIEIEHU U IIPOBEIECHO 10Ka3aTeIbCTBO
2 — 5. Ko BceM 3aaHusIM JIOJDKHO OBITH MPUBEICHO PEIICHUE, TPUBOJSIIEE K BEDHOMY OTBETY.
6. J1o/KHO OBITH BEPHO 3allMCaHO OINPEIEIEHU U IPOBEIECHO J0Ka3aTeIbCTBO
7. JJoJKHO OBITH IPUBEAEHO 0OOCHOBAHUE TOYEK PA3PhIBA C HUCIIOJIb30BAHUEM OINPEIEIICHUS
TOYKH pa3pblBa U HAXO0XKIEHUS IIPEIEIIOB.

Pe3yanaTH KOHTpOJ'ILHOfI pa6OTI>I OIIPEACIIAIOTCA OLCHKAMH «OTJIIMYHO», «XOpPOLIO»,
«YOOBJICTBOPUTECIIBHO», «HCYIOBJIICTBOPUTCIIBHO).

OI_ICHKa «OTJIMYHO» BBICTABJIACTCS, €CJIN JaHbI IPABUJIbHBIC PCILICHU A Ooiee 5 3aaay.

OIIGHKa «XO0pOIIO0» BBICTABIIACTCA, €CIIM JAHBI ITPABUJIBHBIC PCHICHUSA 5 3agad.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIW HAaHbl IPABUJIBHBIC PCHICHUA 4
3aaad.

NupusuayansHoe 3aqanue Ne 2 (BpimosHsiercst B pamkax CPC, narores pasinysbie
BapHaHThI, rpaguKN CTPOATCA Mocje ucciaefoBanus GpyHkuuu, sBpyunyro. Ilposepsirores
POOIIK-1.3, POOIIK-1.2, POOIIK-1.1)

BAPUAHT 1. 3amath u wuccienoBath  (QYHKIWH, TOCTPOUTh uX rpaduku: 1)

y=xX+vx’=1, 2) y=sin(x)-In(sin(x)). Ha omgHOM rpaduxe BeIOPAaTh TOUKY, IOCTPOUTH Ipaduk
MHorowieHa Teiopa BTOpOro nopsaka B 3TOM TOUKE.

[TocTpouTh KpHUBYIO, 3aJIaHHYIO TApAMETPHUUSCKHU, MPOBEIS UCCIIEAOBAHHE C MOMOIIBIO
MPOU3BOJHBIX: X = (t*+6t+5)/3,y = (t>—54)/2t

Pesynbrarel WMHAMBUAYANbHOIO 33JaHUS  OINPEAEIAIOTCS OLEHKAMU  «OTIUYHO»,
«XOPOULIO», «yIOBIETBOPUTEIBHOY, HEYIOBIETBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABJISIETCS, €CJIM HCCIEN0BAaHbl U IOCTPOEHBI TPU KpPUBBIE, a
Takke rpadpuk MHOrowieHa Teinopa.



OneHka «XOpoIlo» BBICTAaBIISIETCS, UCCIEJOBAHO U IOCTPOEHO JIBE KPUBBIE U3 TpEX, a
Takke rpaduk MHOrouweHa Teiopa K 0OHON U3 MOCTPOCHHBIX KPUBBIX.

OneHka «yA0BIETBOPUTENBHO» BBICTABIISIETCS, €CIM IIOCTPOEHA OJIHA KpUBas U3 TPeX U
rpa¢guk MoHorowieHa Telnopa K 3TOH KpUBOH.

B ocranpHbIX ciydasx — oneHka «HeynoBIeTBOpUTEIbHON.

Il cemecmp obyuenun

KoutposabHasi padora Nel (BBINOJHSAETCS HAa NPAKTHYECKOM 3aHSATHH, JAIOTCHA
pa3ju4YHbie BapuaHThl, npoBepsitorca POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1. Boruucnuts HeonpeAeaEHHbIE HHTETPaJIbl:

. Iarctg\ﬁ dx j i [ x6dx i dx
' (1+X)J 2 X —2X +ﬂ—1’3' \/XZ+1’4' Jox-1-Yox-1

1+sinXx

5. JtQSXdX,G. I dx 7. [sinx-chxdx

sin2x + 2sin X

TpeboBaHuUsI 110 BBIIOJIHEHUIO 33JJaHUIl KOHTPOJIBLHOU pabOThl IO HOMEpPaM:

1 — 7. Ko Bcem 3aiaHusIM TOJDKHO OBITh HPUBEICHO pEIlIeHUE, IPUBOASIIEE K BEPHOMY
OTBETY.

Kpurepun onienuBanus:

Pe3ynbTrarhl KOHTPOJIBHON DPAa0OTHI ONPEAENSAIOTCA OLEHKAMU «OTJIMYHO», «XOPOILOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEILHOY.

OneHka «OTJINYHO» BBICTABIISIETCS, €CIIH JIaHbl IpaBUIIbHbBIE pelIeHUs Ooee 5 3a1ad.

OneHka «xopo1Io» BBICTABIIAETCS, €CJIU AAHbI IIPABUJIbHBIEC PEILICHUS 5 3a1a4.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABISIETCS, €CJIM JaHbl IpaBWIIbHbIE pelieHus 4
3a1ad.

KossiokBuyMm (mpoBoANTCS HA MPAKTHYECKOM 3aHATHH, npoBepsitoTcest POOIIK-1.1,
POOIIK-1.3, POOIIK 2.1., POOIIK 2.2, POIIK 2.3) .
Tembl pis1 o0cy:xaenusi: 1. O6bequHEHNE CEMENCTBA OTKPHITHIX MHOYKECTB OTKPBITO. 2.
IlepeceueHre KOHEYHOTO YHMCIIa OTKPBITBIX MHOXKECTB OTKPBITO. 3. [Iepeceuenune cemelicta
3aMKHYTBIX MHOKECTB 3aMKHYTO, 00bEMHEHHE KOHEYHOI'O YHCIIa 3aMKHYThIX MHOYKECTB
3aMKHYTO. 4. CBOICTBa 3aMBIKaHHsI MHOXKECTBA. 5. OrpaHNYEHHOCTh KOMIAKTA. 6. 3aMKHYTOCTh
komnakra.7. Kputepuii KOMIakTHOCTH B METpUYECKOM IpocTpaHcTe. 8. Kpurepuii
KOMIIaKTHOCTH B €BKJINJIOBOM IIpOCTpaHcTBe. 9. IlepecedeHne HeHTpUpOBaHHOIO CEMECTBA
koMnakToB He mycto. 10. CoiicTBa pyHnamMeHTanbHBIX nocienoBaTenbHocTei. 11. [TonHoTa
noanpocrpadcTsa. 12. KoMmakTHOCTE MHOKECTBA B moAnpocTpaHcTse. 13. Kpurepnii
HENPEepPBIBHOCTU 0TOOpakeHus (depe3 mpooOpa3bl OTKPBITEIX MHOKECTB). 14. HenpepbiBHbIN
o0pa3 komnakTa ecTb koMnakT. 15. T. Beifepimrpacca o HenpepbIBHBIX (YHKIHAX Ha KOMITAKTE.
16. O6 oOpatHOM oTOOpaxkeHuun koMmnaktoB.17. T. KanTtopa o paBHOMEpHON HENPEPHIBHOCTU
HENpepbIBHON (QYHKIIUN HAa KOMITaKTe.

Kpurepun onieHnBaHus:

O1eHKa «OTIIMYHO», «XOPOLIO», «YI0BIETBOPUTEIIBHO» MOXKET OBITh BHICTABICHA TOJIBKO
IpY HAIMYUM Y CTYACHTA JMYHBIX KOHCIIEKTOB C OTBETAMM Ha yKa3aHHbIE TEMbl U yKa3aHHEM
JUTepaTyphl, KOTOopas ObLIa HCIOJBb30BaHa IIPU MOATOTOBKE KOHCIEKTOB.

PeByJ'II)TaTI)I KOJIZIOKBHUYMa OIMPECACIIAOTCA OLICHKaMH «OTIHYHO», «XOopo1o»,
«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHOY.



OneHka «OTJIMYHO» BBICTABISACTCSA, €CIAM CTYIASHT TOKa3aJl 3HaHWs B BbIOpaHHOU
CIIy4ailHBIM 00pa3oM TeMe, BBIXOJAIIME 3a MPEAesbl COJEp:KaHUs JEKIUN (CaMOCTOSTENbHbBIE
JI0Ka3aTeNbCTBA OT/AEIbHBIX PE3YJIHTATOB).

OneHkKa «XOpOIIO» BBICTABISAETCSA, €CIAM CTYAEHT I[OKa3aJl 3HAaHUS B BBIOpaHHOMN
CilydaifHBIM 00pa3oM TeMe, He BBIXOSIIUE 32 PAMKH JOKa3aHHOTO Ha JICKLUSX.

OneHka «yJOBIIETBOPUTEIHHO» BBICTABISAETCS, €CIM CTYACHT TIOKa3al 3HaHHs B
TepMUHAX U (PaKTax BHIOPAHHOW CIy4alHBIM O0pa3oM TeMbl, HO HE CyMeJ JOBECTH 10 KOHIIA
HE0OXOUMBIE JOKa3aTeIbCTBA, KOTOPhIE ObUIH MPUBEACHBI HA JICKLIUAX.

Onenka «HeynoBieTBOpUTENbHO» BBICTABIAETCSA, €CIAM CTYJEHT HE CMOI J1aTh
ornpezeneHus, HEOOXOAUMBIE JIJIsl 00CYKASHHsI BBIOpaHHOH ciiydyaifHbIM 00pa30M TEMBI.

KonTpoabHass padora Ne2 (BbINOJHSAETCS HA NMPAKTHYECKOM 3aHATHH, AAKOTCHA
pa3anyHbie BapuaHThl, nposepsitorcss POOIIK-1.2, POOIIK-1.3.)

L. [yctp f = f(x, y,z);x=t2;y=In(t+1);z=sint . Hanitu df ‘tO:O .

2. u3+3xyu +1:O;x0:0;y0:1, Haiitu uo(xo,yo); du(xo,yo)_

COS X

f —@?Xo =0,y7=0. Pasnoxurs f no ¢popmyne Teitnopa 10 BToporo nopsiaka BKIFOYUTEIBHO.
2 2
. Xy
4. HanucaTh ypaBHEHHS KacaTeJIbHOM IMJIOCKOCTU M HOPMaJIM K IOBEPXHOCTH Z = E+ 2 B

touke M(0, 2, 1). B kakux Toukax KacaTelIbHas TNIOCKOCTh MapajuiebHa IIOCKOCTH
X—-y—-2z=07?
I

-7 X T
5. Haiit ipon3BOHYIO B HAIIPABJICHUH =3-4j ¢byHkuun £= In| tg ; B Touke Mg le )

Haiitu Momynb rpaauenTa 3Toii pyHkuuu B Touke Mo. B HanpaBieHn# Kakoro BeKTopa
CKOpOCTh pocTa (GyHKIIMK HAHMOOJIbINas?

2 2
6. MccaenoBath Ha SKCTPEMYM QYHKIMIO Z=X +Y —Xy—X.

1,01
arctg——

7. BeraucauTb NpuOIHKEHHO 0,94

TpeGoBaHuMs 10 BHIMOIHEHUIO 331aHUI KOHTPOJIBHOW PabOThI IO HOMEpaM:

1 — 7. Ko BceM 3agaHusIM JIOJKHO OBITh MPUBEJIEHO PELIEHUE, MPUBOASIIEE K BEPHOMY
OTBETY.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJBHOM pabOTHI ONPENeNsioTCs OLEHKAMU «OTIHYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, €CIIM JaHbl IPaBUIIbHBIE PElIeHus Oosee 5 3aaay.

O1eHKa «XOpOLIO» BBICTABIISETCSA, €CIIU J1aHbl IPABUIIBHBIE PELLICHUS 5 3a1a4.

OneHka «yIOBIETBOPUTEILHO» BBICTABIISIETCS, €CIM JaHbl IPaBWIBHBIE pelleHUus 4
3az1a4.

NuauBuayanbHoe 3aganue Ne 1 (BpinoJiHsercs B pamkax CPC, nawrest pa3jin4uHble
BAPUAHTBDI, I0JIKHO OBITH NMPEACTABJIEHO MOJIHOE pPellieHne, ¢ MCN0Jb30BAHUEM YKA3aHHOTO
metoaa. [Iposepsitorcss POOIIK-1.3, POOIIK-1.2, POOIIK-1.1)

BAPUAHT 1.

1. UccrnenoBatk Ha SKCTpeMyM QYHKIHIO U= (5—2X+Y) e

2. UccnenoBath Ha 3KCT£)eMyM ¢byHK1MI0, MpUMeHsst Metos Jlarpanka:
u = (x=1)%+(y—2)*+(z-3)", TIPH JIOTL. YCTIOBHSIX X2+y?+7°=21, 3 x + 2y + 2 =0.



PesynbraTel MHAMBUAYAIbHOTO 3aJaHUS  ONPEHEIAIOTCS  OLECHKAMHM  «OTIUYHOY,
«XOpOILOY», YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHO.

OneHka «OTIMYHO» BBICTABISETCS, €CJIM IOJIHOCTHIO HCCIIENIOBaHbl Ha IKCTPEMyMOOE
GyHKIIHH.

OreHKa «XOpOILO» BBICTABISAETCA, €CIM OJHA (YHKIHS HMCCIEJOBAaHA IMOJHOCTBHIO, BO
JIpyroil HaWJeHbl BCE KPUTHYECKHE TOYKH, HO €CThb HeJopabOTKe IpU IPOBEpPKE HUX Ha
KCTPEMYM.

OneHKka «y[OBJIETBOPUTENILHO» BBICTABISAECTCA, €CIM €CTh HeIopabOTKM B 000MX
3a/laHusiX, HO B O00OMX ciy4asX IIOKa3aHa BEpHas I10CJIEOBATEIbHOCTh JACUCTBUH IIpU
MCCJIEOBAHUH HA DKCTPEMYM.

B ocranpHbIX ciydasx — oneHka «HeynoBIeTBOpUTEIbHOM.

KonTpoabHass padora Ne3 (BbINOJHSETCS HA NMPAKTHYECKOM 3aHSTHHU, IAKOTCS
pa3iu4uHbie BapuaHThl, npoBepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1.

n
3n+5)

® n
HccenoBaTh Ha a0COTIOTHYIO U YCIIOBHYIO CXOJUMOCTh YUCIIOBOH Psif ngl(—l) ( anal

TpeGoBaHuMs 110 BBIMOJIHEHUIO: IPUBEACHBI PACCYKICHUS, COAEpIKale HEOOXOANMbIE
(GOpMyYIUPOBKHY MTPU3HAKOB CXOAUMOCTH U MPUBOISIINE K BEDHOMY OTBETY.
3acuuTHIBAE€TCA TOJIBKO MIPABUIIBHO BBINOIHEHHOE 3aanue. Ouenka: «3auer» uin «Hezauer».

Il cemecmp obyuenusn

KonTpoabnass padora Nel (BbInmoJiHsSieTCS HA NMPAKTHYECKOM 3aHSTHHU, JAIOTCS
pa3iauuHbie BapuaHThl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1.

n_n
© 2 X

1. Halitu 0051acTh CXOIUMOCTH CTETICHHOTO psijia nz 1 7\[
=L «n

© (-1

2. Haiitu o6macTe aGCOMIOTHOM U YCIOBHOM CXOANMOCTH (DYHKIIHOHAJIBHOTO psaa nglxi\/z
—/n +3n

Xt —sin(t)
3. Pa3noxuTh 1o cTEeneHsIM X (yHKIIHIO (J) —g—dt
t
4. MccnenoBaTh Ha paBHOMEPHYIO CXOJIUMOCTh (PYHKITMOHAIBHYIO ITOCIIEA0BATEILHOCTh
n . .
f,(x) = x" (1-2x) na otpe3ke [0;1], moctpouts rpadukn f, f,, f =limf .
5.(*) MoxeT i oce10BaTeIbHOCTh Pa3phIBHBIX (DYHKLUN CXOAUTCS PAaBHOMEPHO K
HeNpepbIBHON QyHKIUN?

1
f(X) = e
6. Pa3noxuth % 2 B pAn MaKHO[)eHa. Haiitu paanyC CXOAUMOCTH 3TOI'O pdaa.
1+x

® 1
7. Jlokazath paBHOMEPHYIO CXOJIUMOCTD psifia nglm C MOMOIIIbIO Npu3HaKa Beiepirpacca

Ha MHOXeCTBe R .
© cos(nx)
8. MccaenoBaTh paBHOMEPHYIO CXOAUMOCTh (DYHKIIMOHATIBHOTO psiia nglf Ha MHOXECTBE
= n +x
[0;+00).
TpeboBaHusI 110 BBIIOJIHEHUIO 33/JaHUI KOHTPOJIBLHOU PabOThl IO HOMEpPaM:



1, 2, 3, 6, 8. K atum 3amgaHusiM JOHKHO OBITH MPUBEIEHO PEIICHHE, MPUBOMSIINEE K
BEPHOMY OTBETY.

4. JlomxHO OBITH NMPUBEICHO pEIIEHHWE U IMOCTPEHBI TpapuKH yKa3zaHHBIX (DYHKIHNA
(Bpy4HY!O).

5. JomwkeH OBITh JaH TPABWIbHBIA OTBET (IOJOXKHUTEIBHBIN) IyTeM MOCTPOCHHS
HOJTBEPKIAIOIIEr0 IpUMepa.

7. JlomkHO OBITP NPHUBEIEHO J0KA3aTEIICTBO C BEPHBIM MNPUMEHEHHEM IpU3HAKa
Beiiepmpacca.

Kputepuu onienuBanus:

Pe3ynbTaThl KOHTPOJBHON pabOTHI ONPENENAIOTCS OIEHKAMHU «OTIHUYHOY», «XOPOIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEILHO.

OneHka «OTJIMYHO» BBICTABIISIETCS, €CIIM JIaHbl IIpaBUIIbHBIE peLIeHUs Ooiee 5 3a1ad.

OrneHka «xX0opoI110» BbICTABIISETCS, €CIIU JaHbl PAaBUIILHBIEC PELICHUs 5 3a/1a4.

OneHka «yAOBIETBOPUTENIBHO» BBICTABIISIETCS, €CJIM JaHbl IpaBWIbHBIE pelleHus 4
3ajad.

KonsiokBuyMm (IpoBoaAMTCS HA IBYX MPAKTHYECKHUX 3aHATUHH, IPOBEPSAIOTCS
POOIIK-1.1, POOIIK-1.3, POOIIK 2.1., POOIIK 2.2, POIIK 2.3).

n
Tembl s oocy:kaenusi: 1. Mepa 6pyca B R, 2. Chopmynuposats u 10Ka3aTh JIEMMY O
MIPEICTABJICHUH OTKPHITOTO MHOKECTBA B BUEC OOBEAMHEHUSI CEMENCTBA HETIEPECEKAIOITUXCS

n n
OpycoB. 3. Mepa oTkpbITOro MHOKeCTBa B IR, 4. BHemmnss Mmepa MmuoxkectBa B R, 5,
n
N3mepumble MHOKeCTBA. 6. [ToKasaTh, 4TO COBOKYITHOCTh BCEX U3MEPUMBIX MHOKECTB B IR
. n .
o0pasyeT curma-anre6py. 7. Kpurepuii usmepumoro MHokecTBa B R | ncnons3yrommii

n )
3aMKHyThIe MHOKeCTBa. 8. Mepa JleGera 8 R . 9. Cpoiicrea mepni Jlebera. 10. Teopema 006
WHBapHAaHTHOCTU Mephl Jlebera oTHocuTebHO n3omeTpui. 11. Teopemy o cTpykType

u3Mepumoro 1o Jlebery MHOXeCTBa B R" .12.0npenenenus nomaykosplia, KOJIblia, areopsl, G-
asreOpbl MHOXKECTB, MEpBI, IPOCTpaHCTBa ¢ Mepoil. HenpepriBHOCTH Mephl. 13. Onpenenenus
HENPEPBIBHOI'O IPOCTPAHCTBA C MEPOM, mosiHoro 1o Jlebery mpoctpaHncTBa ¢ Mepoil. 14.
OnpeneneHre U3MEPUMOro 0TOOpakeHUs1, TeopeMa 00 YCIOBUSX, IKBUBAIEHTHBIX
uzmMepumoctu. 15. M3MepumMocTh Max u Min aByx U3MepUMbIX QyHKIIMH, SUP, inf, mpenena
NOCJIEeI0BATEIbHOCTH U3MEepUMBIX QyHKIMi. 16. Teopema 0 H3MEpUMOCTH KOMITO3UIIUH
¢yukuuii. 17. Onpenenenue npoctoil GpyHKIMYU, nHTErpaia Jiedbera ot npoctoit pyHkuu. 18.
TeopeMsbl 00 HHTErpasie 0T CyMMBbI HEOTPULIATENBHBIX MTPOCTHIX (PYHKIMI 1 O MOHOTOHHOCTH
MHTETpajia OT HEOTPULATENbHBIX IPOCTHIX PyHKIMH. 19. Onpenenenue u cBONCTBA UHTETpajia
JleGera ot HeoTpunarenbHoi n3mepumont pynkiun. 20. Teopema b. JIeBu 0 MOHOTOHHOI
cxoaumoctu. 21. TeopeMbl 00 HHTErPUPYEMOCTH CYMMBI U psifia U3MEPUMBIX HEOTPULIATEIbHBIX
bynkuuit. 22. Teopembl 0 CUETHON aTUTUBHOCTH UHTETpajia U O HYJIEBOM MHTETpase oT
HeoTpuiarenbHor GyHkuuu. 23. OnpeneneHue U cBoicTBa nHTerpana Jlebera ot usmMepumoi
¢yskun. Onpenenuts cymmupyemsie GyHKInu. 24. TeopeMbl 0 MOHOTOHHOCTH MHTETpasa
JleGera, MHTETPUPOBAHUH 11O TIOAMHOXKECTBY, O MaskopaHTe.25. TeopeMbl 0 CueTHOMH
aJJTUTUBHOCTH M a0COIOTHOM HeMpephIBHOCTH HHTErpaia Jlebera. 26. Teopema o IMHEHHOCTH
unterpana Jlebera. 27. Teopema Jlebera o maxkopupyemoit cxoauMocTH. 28. Onpenenenue u
CBOICTBa SKBUBAJICHTHBIX (PaBHBIX [MOYTH BCIOLY) QYHKIUH.

Pe3ynbrarel  KOJJIOKBUYMa  ONPENENSIOTCS  OLCHKAMHM  «OTIMYHO»,  «XOPOILOY»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIILHO) 10 UTOraM JIBYX 3aHATHM.

O1eHKa «OTJIIMYHO», «XOPOLIO», «YJA0BIETBOPUTEIIBHO» MOXKET OBITh BHICTABICHA TOJIBKO
IIPY HaJIM4YUHU y CTYJIEHTA JIMYHBIX KOHCIIEKTOB C OTBETaMU HAa YKa3aHHBIE TEMBbl U yKa3aHUEM
JIUTEepaTyphl, KOTOpas ObLIa HCIOJB30BaHa IPU MOATOTOBKE KOHCIEKTOB.



OneHka «OTIMYHO» BBICTABIISAETCS, €CIM CTYJEHT Ha OJHOM M3 3aHATUM MOKa3aJl 3HaHUs
B BBIOpAaHHOW CIly9ailHBIM 0Opa3oM TeMe, BBIXOSIIME 3a TPEAeNbl COACpXKaHUS JICKIIUN
(caMoCTOATENbHBIE JI0KA3aTEIbCTBA OTACIBHBIX PpE3YJbTAaTOB), HA JPYIrOM 3aHATUU TaKXKe
y4acTBOBAJI B 00CYXICHUU TEM.

OneHka «xX0opoI10» BbICTABIIAETCS, €CJIU CTYAEHT MOKa3aJl Ha OJTHOM M3 3aHATUI 3HAHUS B
BbIOpaHHOMW CIIy4aliHBIM 00pa3oM Teme, He BBIXOJAIINE 32 PaMKHU JOKAa3aHHOTO Ha JICKUHUAX, Ha
JPYT'OM 3aHSTUHU TaKXK€e y4acTBOBaJI B OOCYXIECHUU TEM.

OneHkKa «yAOBIETBOPUTEIBHO» BBICTABISCTCS, €CIM CTYAGHT IOKa3al Ha O0oMX
3aHATUSAX 3HAHUS B TEPMHUHAX U (akTax BHIOPAHHOW CIy4ailHBIM 00pa3oM TEMbI, HO HE CyMel
JIOBECTHU JI0 KOHIIa HEOOXOAMMBIE JI0Ka3aTeIbCTBA, KOTOPbIe ObLIN MPUBEICHBI HA JICKIIHSIX.

Onenka «HeynoBieTBOPUTENbHO» BBICTABIAETCSA, €CIM CTYJEHT HE CMOI JIaTh
onpezeneHusi, HeoOXouMble Al OOCYXJEHHUS BBIOpAaHHOW ciy4dyallHBIM O0Opa3oM TeMbl, Ha
OZHOM U3 3aHSTHH.

KonTposbHasi padora Ne2 (BBINOJHSAETCS HAa MPAKTHYECKOM 3aHSTHH, JAIOTCHA
pazinvHbie BapuaHThl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPUAHT 1.
1. HaliTi miomas, OorpaHU4YeHHYIO JINHUSMU:

2 2
1) X +y =4y, 2y2x2

2) p2=2a20032(p; 3) x=4 20053t, y = 25in3t.

2. Haiitu juHy 1yru KpuBOii:

X
1)Y=|n thg , 0<a<x<b; 2) ; p=2asing 3) x—costt, y=sint 0<t<_
2

3.Haiitu 00b€M Tena BpallleHUsl, OTPAaHUYEHHOTO KPbIBBIMU Y = , ¥Y=0, pu

-1<x<1  Bokpyrocu OX.

2 1 dx

cos | — .
sin X \]x

4. VccnenoBaTh UHTErPal HA CXOAUMOCTH:

o —N| Y

+00 (x — 1) cos 3x
5. Uccnenosats MHTErpal Ha a6c0J1IOTHyI0 U YCIOBHYIO CXOOUMOCTh: (f) s dx ,
X —4Xx+5

TpeboBaHuUsI 110 BBIIOJIHEHUIO 33JJaHUIl KOHTPOJILHOU paboThl IO HOMEpPaM:

1, 3. JlomkHO OBITh MPUBEACHO pEIIEHUE, COJEpKaIlee YepTeX U NPUBOISIIEE K
BEPHOMY OTBETY.

2. JlomkHO OBITH TPHUBEACHO peEIIEHHE, cojlepkaiiee (OpMylTy Uisl JUIMHBI OYTH U
MIPUBOJSIIECE K BEPHOMY OTBETY.

4, 5. lomxHO OBITH MPUBEACHO pEIICHUE, cojepikaiiee GOPMYIUPOBKU HCIOIB3YEMBIX
MIPU3HAKOB CXOJUMOCTH HHTETpaIa U UX IPUMEHEHNE B JAHHOM ClIyJae.

Kpurepuu onienuBanus:

Pe3ynbraTthl KOHTPOJBHON PabOTHI OMPENETSIOTCS OICHKAMH «OTIIMYHO», «XOPOIIOY,
«YJOBJIETBOPUTEIBLHO», «HEYIOBJIECTBOPUTEIHLHO.

OrneHKa «OTJIMYHO» BBICTABIISICTCS, €CIW JaHbl TMPABUIBHBIE PEIICHHUS XOTS OBI T0
OJIHOMY M3 3a/1anuii 1, 2 , a Takxke pelieHus 3aganui 3, 4, 5.



OreHKa «X0pOIII0Y BBICTABIISETCS, €CIIU JaHbBI MPABUIbHBIC PEIICHUS XOTS ObI 10 OJTHOMY
W3 3aanuii 1, 2 , a Takke pemeHus 3aaanui 3, 4 unu S.

OrneHka «yJIOBJIETBOPUTEIIBHOY» BBICTABIISIETCS, €CJIM JJaHbl MPABUIIbHBIC PEILICHUS XOTS
OBI 110 OJTHOMY M3 33JIaHui 1, 2, a Tak)Ke pemeHus 3aaanui 3 uinu 4 uiu 5.

KouTposbHasi padora Ne3 (BBINOJHSAETCS HA MPAKTHYECKOM 3aHSTHH, JAIOTCH
pa3juuHbie BapuaHThl, npoBepsorcea POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPUAHT 1.
1. [lepeiiTu K MOJIAPHBIM KOOPJMHATAM U PACCTABUTH MPEEIIbl HHTETPUPOBAHUS B TOM U IPYTOM

} ZI ’ ( )
)d fox, dx ,
MOPAIKE 0 y y2 y

2 2 2 2 \[
2. Haiitu H(2+X—y)dxdy,r;[e D: x +y 21, x +y <9, y>Xx,y<\3x,
D

X 2 2 2 2
3. Haiitu gﬂxdy , MHO’)KECTBO D OrpaHMYEeHO KPUBBIMH: y = X ,8y =X ,x =Yy ,8x=y

y
4. Haiitu 00beM, OrpaHUYEHHBIN MOBEPXHOCTSIMH: Z =X +Y,Z =Xy, X+y=1,x=0,y=0.

dXdde 2 2 2

5. Borumcnurs % ,ecim G = {X +y +z2 <4,x= 0} .

1+(x2 + y2 + 22)

TpeboBanust 10 BBINOJIHEHUIO 3a/IaHUN KOHTPOJIBLHOU pabOThI IO HOMEPAM:

1. JlookeH OBITH TPHUBEICH YepTE] IBYMEPHON OOJACTH WHTETPUPOBAHUS, 3alMCaH
Nepexo/l B MOJSIPHBIE KOOPAMHATHI U BHIMOJIHEHBI HEOOXOUMBIE IEHCTBUS Ui MpeoOpa3oBaHUs
WHTEerpana.

2 — 5. K »TuM 3aiaHusM JOJDKHO OBITh MPUBEACHO pEIICHHE, COAEpIKallee UYepTek
o0yacTy MHTETPUPOBAHUS U TPUBOJsAIIEe K BepHOMY oTBeTy. [Ipum HeoOXoIuMocTH JOJKHA
OBITH clleJIaHa 3aMEHA ITePEMEHHBIX.

Kpurepun onenuBanus:

Pe3ynpTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHOY, «XOpPOILOY,
«yIOBICTBOPUTEIIBHO», HEYAOBIECTBOPUTEIILHO.

OneHka «OTJIINYHO» BBICTABIISETCS, €CIH JJaHbl IPAaBHIIbHBIE PELICHMS 3a4a4.

OneHka «xopoI10» BbICTABIIAETCS, €CIIU JaHbl IPaBUIIbHBIE pellieHus 4X 3a1au.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIM JaHbl NPaBUIIbHBIE pELIECHUS 3X
3az1a4.

IV cemecmp obyuenusn

KoutposbHasi padora Nel (BbINOJHSETCS HA MPAKTHYECKOM 3aHSATHH, JAIOTCHA
pazinuHbie BapuaHThl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOTIK-1.3.)

2 2 2
1. Haiitn lj“ xdy | I' — BepxHsis momyokpyx)HocTs X +Y =2a orT.A(-a,0) 1o 7. B(a,0).

. ( 2)
4 =nl1+t"),

2. BerunciuTb: J %l , e kpuBas L =T te [0,1].
Le y = 2arctgt —t,

2 2

X y
3. Beruucinurs: I(xy+x+y)dx+(xy+xfy)dy,rlle L — ommmne =tz -1
L a b



2 2 2 2 2
4. BBI‘-II/ICJII/ITB-gZ dS,CCHI/I S={X +y +z <a ,X=y}.

. / 2 2 N
5. Haiitu Iomajab 94aCTu MOBCPXHOCTHU Z = \X + Y , 3aKIIFOYCHHOU BHYTPU HUJIMHApPA

2
X +y =2X.

TpeboBaHuUs 110 BBIMOJHEHUIO 33JIaHUN KOHTPOJIBLHOU PabOTHI:

Ko BceM 3amanusiM JOMKHO OBITH MPHUBEACHO PELICHHE, COoAepKallee mapaMeTpU3auio
(kapTy) oOnacTH WHTETPUPOBAHUS W TMPUBOASAIIEE K BepHOMY oTBeTy. [Ipm HEOOXOAMMOCTH
JOJKHA OBITH CJieJlaHa MOIXO/SIIast 3aMeHa TePEeMEHHBIX.

Kputepuu onieHuBaHus:

Pe3ynbrarhl KOHTPOJIBHON PAaOOTHI ONPEAEISAIOTCA OLEHKAMU «OTJIMYHO», «XOPOILOY,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEIBHOY.

OneHka «OTJINYHO» BBICTABIISETCS, €CIH JIaHbl IPaBUIIbHBIE PELICHUS BCEX 5 3a/1ad.

O1eHKa «XOpOLIO» BBICTABIISETCSA, €CIIU JIaHbl IPAaBUIIbHbIE peLIeHUs 4 3a1au.

OneHka «yJOBJIETBOPUTEIILHO» BBICTABIISETCSA, €CJIM JaHbl IPAaBWIbHbIE pEIICHUs 3
3ajay.

KonsokBuyMm (IpoBoaAMTCSI HA IBYX MPAKTHYECKHUX 3aHATUHH, IPOBEPSAIOTCS
POOIIK-1.1, POOIIK-1.3, POOIIK 2.1., POOIIK 2.2, POIIK 2.3)

Tembl 115 00cy:kaenusi: 1. Muoroo6pasue 6e3 kpasi. 2. KapTsl u atnacsl
MHOT000pa3us 6e3 kpas. 3. Muoroo6pasue ¢ kpaeM. Kpait Muoroo6pasusi. Kaptel u atnacsel
MHOro00pasus ¢ kpaeM. 4. ['majgkue KapThl, aTiiackl © MHOTOOOpa3us. 5. dyHkus nepexona. 6.
KacarenbHOE pOCTPaHCTBO K II1aIKoMy MHOTOOOpa3uto. 7. Onpenencane mepsl Jlebera Ha
[JIaJJKOM MHOT000pa3uu Mpou3BOJIbHON pazMepHocTH. 8. O0Iiee onpeeneHrne HHTerpana
JleGera o HeorpunarensHoit Mmepe. Unterpan 1-ro poga mo maoroodpasuto. 9. basucer ogHoi
OpHEeHTaINH B mpocTpaHcTBe. OpUEHTUPOBAHHOE €BKJIMIOBO MPOCTpaHcTBO. 10.
CornacoBanHble KapThl MHOT00Opasus. OpueHTHpyrommii atiac. OpueHTHpyeMoe
MHOroo0pasue. OpueHTupoBaHHOe MHOrooopasue. 11. Kpurepuii cornmacoBaHHOCTH IITaIKHX
KapT (depes sskobuaH GpyHKIMU nepexoja). 12. Teopema o mosie HOpMaliel, onpeneIsieMoM
rnaakoi kaptoil. 14. Teopemsl 0 kpae riaakoro MHOrooopasus. OnpezeneHue opueHTauu
Kpasi, COrJIacOBaHHOM ¢ OpUEHTalMel Bcero MHOrooopasus. 15. BHeninee npousseaeHue
JTUHENHHBIX QyHKIMOHANOB. 16. KococummeTpuueckue nomuiuHelnsie GpopMmel. Onpenenenne u
cBoiictBa. 17. BHemHee nmpousBeaeHne AMppepeH1naioB He3aBUCUMbIX TepeMeHHbIX. Ero

reomerpuueckuii cmbici. 18. IIpoctpanctBo AP(R™) . O6muit Bug ®eAP(R™). 19.

n
Jluddepenrmansras Gopma crenenn p >0 Ha oTkpbiTom MHOKecTBe GCR'.

Pe3ynbTaThl  KOJUIOKBHUYMa  ONPEACISIIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIBHO», «HEYAOBJIETBOPUTEILHOY 110 UTOraM JBYX 3aHITHUH.

O11eHKa «OTJIIMYHOY, «XOPOIIO», «yAOBIETBOPUTEIHLHO» MOXKET OBITH BHICTABIIEHA TOJIBKO
[IPY HAJIMYUHU Y CTYJEHTA JUYHBIX KOHCIIEKTOB C OTBETAMHM HA YKa3aHHbIC TEMBbI U YKa3aHUEM
JTUTEPATypPhI, KOTOpas OblIa UCTIOIb30BaHa MPU MOATOTOBKE KOHCTIEKTOB.

OneHKa «OTIUYHOY BBICTABIISIETCS, €CIIM CTYJAEHT Ha OJHOM U3 3aHSTHUI MOKa3ayl 3HAHMS
B BBIOpAaHHOW CIIy9ailHBIM 00pa3oM TeMe, BBIXOMSIINE 3a TPENeTbl COACPXKAHUS JICKIIUN
(camoCTOSITENIbHBIC JOKA3aTENbCTBA OT/ACIBHBIX PE3YJIbTATOB).

O1ieHKa «XOpOII0» BBICTABIIAETCS, €CIU CTYIAEHT MOKa3aJl Ha OJTHOM M3 3aHATHI 3HAHUS B
BBIOpaHHOM CITy4aifHBIM 00pa30M TeMe, He BBIXO/SIINE 32 PAMKH JIOKa3aHHOTO Ha JIEKIIUSX.

OreHKa «yJTOBJIETBOPUTEIBHO» BBICTABIISETCSA, €CIM CTYACHT IOKa3aJl Ha OJHOM U3
3aHIATHIA 3HAHUS B TEPMHHAX U (aKTaX BHIOPAHHOW CilydalHBIM 00pa3oM TEMBI, HO HE CyMel
JIOBECTH JI0 KOHIIAa HEOOXOUMBIE JI0KA3aTEIbCTBA, KOTOPhIE ObUTH MPUBEICHBI Ha JICKITUSX.



Onenka «HeynoBIeTBOPUTETHHO» BBICTABISACTCSA, €CIH CTYIACHT HE CMOT JaTh
ompeneneHus, He0OXOIUMBIE ISl 0OCYXKIEHHUST BHIOpAHHOW CIydaiiHBIM O0Opa3oM TEMbl, HM Ha
OZHOM U3 3aHSTHH.

KonTpoabHass padora Ne2 (BbINOJHSETCS HA NMPAKTHYECKOM 3aHSTHHU, IAKOTCS
pa3iiu4uHbie BapuaHThl, npoBepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

1. Haiitu | -3x"dx+y dy (mpoBepuTh HE3aBUCHMOCTH OT IYTH MHTETPUPOBAHUS).

dx + dy + dz
2.Jlokazatp, uro | — = 0 mo ar000My 3aMKHYTOMY KOHTYpY C, HE TepeceKaroneMy
X+Yy+2

I0cKoCTh X+ Y + 2 = 0.
2

. - 2 2 2 — 22 2.~ 2 3.—
3.Hatitu motoxk moitg F=(x z —x y )i +(3xy z —2xyz )j +(2xy z—-2xyz )k

2 2 2
Yyepe3 BHEUIHIOK CTOPOHY MOBEPXHOCTU S =(X—2) +(y+2) +(z-4) =4.

4.Ilonw3ysicek Gpopmymnoit CTOKca, BEIYUCITHUTD: (I: (y - z) dx + (z - x) dy + (x - y) dz , TIIE
C = {x+y?=1, x+z=1}

5. Ilone3ysice popmynoii ["aycca-Octporpaackoro, BI)I‘{I/ICJII/ITI)-g yzdxdy + xzdydz + xydxdz g _

BHEIIIHSASA CTOPOHA ITOBEPXHOCTH, OTp. MHOXecTBO X +Y <R [ 72>0,z<h, x>0, y>0,

TpeOGoBaHuUs 110 BBHITIOJIHEHUIO 33/JaHUH KOHTPOJILHON PabOTHI:

Ko Bcem 3amanusiM n0DKHO OBITh NMPUBEIACHO pEIIEHUE, CojAepiKallee HEeoOXOIuMbIe
dbopMybl MU TMPUBOJAILIEE K BEpHOMY OTBeTy. lIpu HEOOXOIMMOCTH IOJKHA OBITH cliejaHa
MOJIXO/AIIasl 3aMEeHa NIePEeMEHHBIX.

Kputepuu onieHuBaHus:

Pe3ynbTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHO», «XOPOILOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEILHO.

OneHka «OTJIMYHOY BBICTABIISIETCS, €CIH JIaHbl TPaBUIIbHbBIE PELICHHS BCEX 3ajau.

O1eHKa «XOpOLIO» BBICTABIISETCS, €CIIM JIaHbl IPAaBUIIbHBIE peleHNs 4X 3a/1a4.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS, €CIU JaHbl MPaBWIbHBIE pPEHICHUS 3X
3az1ad.

NupuBuayansnoe 3ananue Ne 1 (BpinoJinsiercs: B pamkax CPC, naiorces pas3inuHbie
BAPHMAHTBI, J0JKHO OBbITH NpPEICTABJIEHO MOJHOE pelleHHe, ¢ MOCTPpoeHHeM rpaduka
BPYUYHYI, eciqd 3TO0 YykazaHo B 3aganuu. IIposepsitorcs POOIIK-1.3., POOIIK-1.2,
POOIIK-1.1)

BAPUAHT 1.

1. Paznoxwuts Ha uaTepBane (—m, w) B psag Pypee pynkmio f(X) = cos(x/2). [octpouts rpaduk
CYMMBI ITOJTy4EHHOTO psiia. 3amucarh s 9TOro psijia paBeHCTBO [lapceBais.
2. IlpencraButh nHTErpaioM Oypre HyHKIHUIO, IPOIOIDKAs €€ HEYETHBIM 00pa3oM Ha (— oo, 0):

2
f _Jx , X €[0,1]
) { 0,x>1



PesynbraTel MHAMBUAYAIbHOTO 3aJaHUS  ONPEHEIAIOTCS  OLECHKAMHM  «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYTOBIECTBOPUTEILHOY.

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, IOJIHOCTBIO CAETaHbl 00a 3aJaHus.

OrneHka «XOpoIl0» BBICTABISETCS, €CIU €CTh HEIOUEThl B OJHOM WM OOOUX 3aJaHUSX,
HO O0IIMi X0/ EUCTBUI U pacCy JICHUN BEPEH B 000UX 3aTaHHUS.

OneHka «yqOBJIETBOPUTEIHLHOY» BBICTABISECTCS, €CIM XOTA Obl OJHO W3 JBYX 3aJaHUil
BBINOJIHEHO TOJIHOCTBIO JHOO C HEOONBIIMMHU HEJIOYETaMH, C BEPHBIM XOJOM JCHCTBUN U
paccy X IeHU.

B ocranpHbIX ciaydasx — oneHka «HeynoBIeTBOpUTEIbHON.

NupuBuayanbHoe 3aqanue Ne 2 (BoinosHsiercs: B pamkax CPC, narores pa3inyHblie
BAPHAHTBI, J0JKHO OBITh IPEICTABJICHO IOJHOE pelleHHe, ¢ MOCTPoeHHeM rpaduka
BPYYHYI0, ecJH 3T0 yka3aHo B 3agaHuu. I[Iposepsitorcs POOIIK-1.3., POOIIK-1.2,
POOIIK-1.1)

2 2
4o Nl + x a+l

1. Boumciuts: | —— & . 2. Haiitu: ] Inl"(x)dx, a>0,
0 + X a

Pesynbrarel HMHAMBUAYAaTBbHOTO 3aJaHUSl  ONPEICISAIOTCS OLEHKAMH  «OTIUYHOY,
«XOPOIIO», «YIOBJIETBOPHUTEIBHO», «HEYAOBIETBOPUTEIHLHO.

OneHka «OTJIMYHOY BBICTABIISETCS, MOJTHOCTHIO CAENaHbl 00a 3a/1aHusl.

OIIGHKa «XO0pOoIIO0» BBICTABJIACTCA, €CJIN €CTh HCAOUYCTLI UJIM HCIIOJIHOC PCIICHNEC B OJTHOM
WM 000UX 3a/IaHUAX, HO OOIIUI X0 IeHCTBUHN U pacCyICHUI BepeH B 000UX 3aTaHHUS.

OIIGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CIIU XOTA OBl OIHO M3 ABYX BaILaHI/Iﬁ
BBIMIOJTHEHO TOJHOCTBIO JIMOO ¢ HEOONbIIMMHU HEJOYeTaMH, C BEPHBIM XOJOM JEHCTBUI U
paccyXJIeHUM.

B ocranpHbIX cinyyasx — oueHka «HeyaoBieTBOpUTEIbHON.

3. OneHo4YHbIe MaTepHaJIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOM aTTecTauun) v
KpUTEepHUH OlleHUBAHUS

[TpoMexyTouHast aTTecTallus pean3yeTcs IyTEM IMPOBEACHUS K3aMEHOB I10CIIE KaXKI0r0
ceMecTpa.

K sK3ameHy CTYIEHT JOJIKEH MOIYYUTh OLEHKY 3a MPAaKTHUYECKYIO YacTh Kypca, KOTopast
BBIUHUCIIAETCS KaK Cpe/lHee apu(PMETHIECKOEe OILIEHOK 32 KOHTPOJIbHBIE U MHMBHlyalbHbIE
3a/laHusl, OKPYTJISETCs 10 MaTeEMAaTUYECKUM IpaBmiiaM. [Ipu 3ToM ecnu kakasi-TO KOHTPOJIbHAS
HE BBINOJIHSJIACH CTYACHTOM COBCEM WJIM MHIMBUYaIbHOE 3aJaHUE BbINOJHEHO Ha «He
3a4TEHOY , TO OIIEHKA 32 MPAKTUKY — 2.

Bomnpocs! 1o npakTHke (3a1a4i) HalpaBiIeHbl HA OLEHKY C(OPMUPOBAHHOCTH IO UHIUKATOPY
komneteHuu POOIIK-1.2 (pemenne TUIIOBBIX 3ajad U3 Kypca MaTeMaTHUECKOr0 aHAJIN3a).
Bomnpocs! no Teopun nposepsitoT chopmupoBaHHOCTH 1o nHAMKaTopam POOIIK-1.1, MOIIK 8.1
u MOIIK 8.2 (3HaHue autepatypbl 10 MaTEMaTHYECKOMY aHaIN3y, YMEHHE BOCCTAaHABINBATh
HeslocTaroye (hakThl U pacCyXJIEHUS 110 JIMTepaType, MOATOTOBUTH IJIaH OTBETA) , a TAKXKE
POOIIK-1.3 (Bnagenue ¢pyHaaMeHTaTbHBIMHA 3HAHUSIMH, BKIIIOUYasi OTIpeeIeHuS,
(OpMYIHPOBKH U METO/IbI 10KAa3aTeIbCTBA TEOPEM U3 Kypca MaTeMaTUYeCKOIro aHajIn3a, yMEHUE
MPUMEHUTD 3TH 3HAHMS B KOHKPETHOM CUTYallnn).

CryneHTbl, NOJYYMBILIHUE 10 MPAKTHKE OLIEHKH 3, 4, 5, 0cBOOOXKIAIOTCS OT MPAKTUYECKON YacTH
Oumiera co CBOEH O1eHKo#. MIToroas orieHKa 3a 9K3aMEeH IMOTyJaeTcsl Kak CpeiHee
apru(MeTHUECKOe OLIEHOK 3a MPAKTUKY U TEOPHIO, C OKPYIJIEHUEM B CTOPOHY OIIEHKH 33 TEOPHIO.



Ecnu OblT ciaH  KOJIJIOKBHYM I10 TEOPETHUECKOMY pa3zieNly, BBIHOCUMOMY Ha 9K3aMeH, TO
CTYAEHT OCBOOOKIAETCS Ha SK3aMEHE OT BOIIPOCOB IO JAHHOMY pa3fielly ¢ TOH OLCHKOMU, KaKas
Obly1a 3a KOJUIOKBUYM. B 3K3aMeHallMOHHOM OMJIETE JTOJIKHBI IPUCYTCTBOBATH BOIIPOCH IO
IIPAKTUKE U TEOPUHU IO OCHOBHBIM IIPOMCHHBIM TEMAM.
KosmdyecTBO BOIPOCOB 3aBUCHUT OT UX TPYILOEMKOCTH, HE 00Jiee TpeX BOIPOCOB IO MPAKTHKE U
TPEX BOIIPOCOB IO TEOPHHU. 3a KaX/Ibli BOIPOC OUjIeTa J0JIKHA OBITh IOJIy4Y€Ha OLIEHKa He HUXKe
Tpoiiku. OIEHKa 3a OTBET 110 TEOPHU HA IK3aMEHE HAXOIUTCS KakK cpeiHee apupMeTHIECKoe
OTBETOB 110 KaKA0MY Bonpocy. [Ipu criopHoi onieHKe 3a1a€TCs JOMOIHUTENBHBIN BOIIPOC.
Kputepuii onieHHBaHUs OTBETA HA DK3aMEHE (Ha MOATOTOBKY M OTBET Ha 3K3aMEHE OTBOAUTCSA
1,5 akajieMH4ecKOro 4yaca):

Kpurepuil OLieHKH BOIIPOCa HA HK3aMEHe:

HeynosiieTBOpUTENBHO | Y IOBJIETBOPUTENBHO | XOPOIIO OTan4HO

03HayaeT O3HayaeT O3HayaeT 03Ha4yaeT
HECIIOCOOHOCTh HECIIOCOOHOCTh CIIOCOOHOCTH CIOCOOHOCTH
CTYyJIEHTa CTYyJIEHTa [IPUBECTU CTYJIEHTa BEpPHO CTYJIEHTa IPUBECTU
MaTEeMaTU4YeCKH BEPHO | JOKA3aTeIbCTBA chopMyIIUpPOBAThH JI0Ka3aTesIbCTBa
c(hopMyIIUpOBAThH BEPHO pe3ynbTar u BEPHO

OTpeIeTICHUS UITH c(OPMYIMPOBAHHBIX | IPUBECTH OTICIBHBIC | CHOPMYITHUPOBAHHBIX
pe3ynbTaThl, pe3yabTaToOB U 4acTH pe3ynabTaTOB WX

TpeOyemble B BOIIPOCE.

HEYMEHUE IIPUMEHUTh
copMyIHpOBaHHBIE
OIIpeCIeHUs U
pE3yJIbTaThl K
KOHKPETHOU
CUTYalUH.

JIOKa3aTeJIbCTBA WITH
pelleHus Py He
CIIOCOOHOCTH
MOCTPOUTH
JIOTHYECKYIO [EMOYKY
J0Ka3aTeNbCTBa
(peenus 3a1aun)
0e3 TOMOJTHUTENbHBIX
YKa3aHHil.

YMCHHE TPUMCHHTH
chopMyITUpOBaHHbIE
onpeeeHus U
PE3yNbTaThI K
KOHKPETHOU
CUTYaIluH, J1eJaTh
HEOOXOIMMEIC
0000111eHUS U
BBIBOJIEL.

HpI/IMeprlﬁ NMEPEICHb TEOPECTUICCKUX BOIIPOCOB, BLIHOCUMBIX HA IK3aMEHBbI:

| cemecmp.

Ilepsviii 6onpoc bunrema.

1.Onpenenutb OCHOBHBIE ONEpallMM Ha/l MHOXKECTBaMU. 3aucaTh U JOKa3aTh (GOPMYIIbI
JBOMCTBEHHOCTH Jie Moprana aiis Tpex MHoxecTB. HapucoBate k 3TuM ¢opmyiaM auarpaMMbl

Benna — Diinepa.

2. laTtb onpeniesieHrne ceMeiicTBa MHOXKECTB, 00bEMHEHHSI U TIEPECEUEHHS] MHOXKECTB
cemeiicTBa. [IpuBectu npumepsl. 3anucarh U Joka3aTh (HOpMyJbl IBOHCTBEHHOCTH e MopraHa
JUISl CEMENCTBA MHOXKECTB.
3. JlaTb onpezeneHre COOTBETCTBUS U 0ToOpakeHus. OnpenenuTs 0opa3 u mpoodpas
MHO’KeCTBa Ipu oToOpaxkeHNH. CHopMyIupoBaTh U J0Ka3aTh TEOPEMY O CBOMCTBAX 00pa3oB U

pooOpa3oB MHOKECTB.

4. 1aTtb onpenieneHust UHbEKLNH, CEOpbeKIUU, Ouekiuu. ChopmMyarupoBaTh U 10Ka3aTh
Kputepuii ouekuuu. Jlats onpeaenenue odpatHoro orodpaxkenus. [Ipusectu mpumep.

5. JlaTb onpejenenne KOMIO3UIMU 0TOOpaxkeHuil. [IpuBecTr npumMepbl: KOMIO3UIINS
ofpeielieHa, KOMIIO3HIIMS He ompesiesieHa. B kakux cirydasx KOMIO3HMIMS ABYX OTOOpaskeHHi
JTaeT TOXKJIECTBEHHOE OTOOpaxKeHHe
6. IlepeuncnuTh rpynnsl akCUOM, ONPEAEIISIOIINE MHOKECTBO BEILIECTBEHHBIX YNCET.
Hcnonb3ys akcuoMBl, 10Ka3aTh MPaBUJIO YMHOKEHNS HEPABEHCTBA HA OTPUIATENILHOE YHUCIIO.
7. 1aTh onpeaeneHue TOYHOM HIPKHEN U TOYHOM BEpXHEH I'PaHU YUCIIOBOIO MHOYKECTBA.
CdopmynmnpoBaTh 1 JI0Ka3aTh TEOPEMY O CYIIECTBOBAaHMU TOUYHBIX rpaHeil. [Ipusectu mpumep.




8. JlaTpb onpeneneHne MHIYKTUBHOTO ITOJAMHOKECTBA BEILIECTBEHHBIX Uncen. ONnpenenuThb
MHO’KECTBO HaTypajbHBIX uncen. ChopMyaupoBaTh U 10Ka3aTh MPUHIIMII MaTEMaTHYECKON
uHAyKuuu. IIpuBectu npumep ero npuMeHeHUsl.

9. ChopmymnupoBath u 10Ka3aTh hopmyiny bunoma HeroToHa. 3anucarh HECKOIBKO CTPOK
TpeyroapHuKa [lackans u 00BsCHUTE, U3 KaKOW (POPMYIIBI CIIEIYET €ro MOCTPOCHHE.

10. OnpenennuTh MHOMXKECTBO LENBIX YACEI KAK TIOJIMHOXKECTBO BEIIECTBEHHBIX YNCET.
CdopmynupoBaTh U 10Ka3aTh TpuHIUI Apxumena. Jlate onpeneenre nenoi u [pooHoN JacTu
yucna. [IpuBectu npumepsl.

11. OnpenenuTh MHOKECTBO pallMOHANBHBIX uncell. ChopMyIHpoBaTh M J0Ka3aTh CBOMCTBO
IJIOTHOCTH PAllMOHAJIBHBIX YKCE BO MHOKECTBE BEIIECTBEHHBIX uncen. [Ipuectu npumep
IIPUMEHEHHUs 3TOTO CBOMCTBA.

12. ChopmynupoBath U J0Ka3aTh TEOPEMY O CYLIECTBOBAHUH apu(METHUECKOTO KOPHS U3
MOJIOKHUTEIBHOTO BEIECTBEHHOT0 YKcia. OObICHUTD, KaK ONPEIEISIETCS] BEIIECTBEHHAS
CTEINEHb BEIIECTBEHHOT'O YNCIIA.

13. JlaTp onpeneneHre KOHEYHOTO U CYETHOTO MHOXkeCTBa. Jloka3aTh, YTO MHOKECTBO
panMoHaNbHBIX YKcell cueTHO. [IpuBectu apyrue npumMepsl CYETHBIX MHOKECTB.

14. Jlath ornpesiesieHre CYeTHOTO U KOHTHHYaJIbHOTO MHOXKeCTBa. Jlokazarsh, uTo oTpe3ok [0;1]
HE SIBJIIETCSA CYETHBIM MHOecTBOM. [IpuBecTu apyrue npumepbl KOHTUHYaJIbHBIX MHOKECTB.
Bmopoii sonpoc bunema.

1. latb onpenenenue npeeia YucaoBor nocneaopareabHoctu. ChopmynupoBath U J0oKa3aTh
TEOPEMBI O €IMHCTBEHHOCTH IIpeJieia U OTPAaHUUYEHHOCTH CXOSIIEH s [TOCIeA0BaTENbHOCTH.
[IpuBectu nmpumepsl.

2. latp onpeneneHne OeCKOHEYHO Maoi mocneaoBaTeabHocTH. ChopMynupoBaTh 1 J0Ka3aTh
TEOPEMBI O CBOMCTBAaX OECKOHEYHO MAJIbIX MOCJIE0BATEILHOCTEN U O CBA3H 0.M.
NOCJIEI0BATENbHOCTEN U CXOIAIIMXCS TToceaoBaTenbHocTel. [IpuBecT npumepsl.

3. CopmynupoBaTh U 10Ka3aTh TeopemMy 00 apuPMETHUECKUX JACUCTBUAX C
nocieaoBarenbHoCTAMU. [IpuBecTy npuMepsl IPUMEHEHUS TOH TEOPEMBI.

4. ChopMynupoBath U A0Ka3aTh TEOPEMBI O TIEPEX0/ie K IMPe/Iesly B HEpAaBEHCTBE s
MOCJIEI0BATENBHOCTEN U O TpeX MocienoBaTeabHoCcTAX. [IpuBecTu npuMep npuMeHeHus
TEOPEMBI O TPEX MOCIE0BATEIBHOCTSIX.

5. latb onpezeneHne O6ECKOHEYHO OOJIBIION YHMCIOBOM MOCIe10BaTeIbHOCTH. PaccMoTpeTh
pasHble ciaydau. [IpuBectu npumepsl. ChopMynnpoBaTh U J0Ka3aTh TEOPEMY O CBA3H 0.0. 1 0.M.
IIOCJIEI0BATEIbHOCTEN.

6. JlaTh onpeneneHre MOHOTOHHOM nocnenoBaTeabHOCTH. CHopMynupoBaTh U J0Ka3aTh
TeopeMy BeiiepiiTpacca 0 MOHOTOHHBIX ITOCHeA0BaTENbHOCTAX. [IpuBeCTH puMep npuMeHEHUs
JTOU TEOPEMBIL.

7. 3agath MOCIEA0BATEILHOCTD, MIPEIENl KOTOPOH 0003HavaeTcs uepes €. JlokazaTh CX0IUMOCTh
3TOM nocnenoBarenbHocTH. [lonyunts ciaencreus u3 artoro npeaena. Kakas HeonpeneneHHOCTh
3/1€Ch BO3HUKAET?

8. [latb onpenenenue noanocieaoBaTeabHoCcTH. CHOpMyIupoBaTh U JOKA3aTh TEOPEMY O
CXOAMMOCTH moanocneaoBaTeapbHocTel. [IpuBectn mpumMepsl MPUMEHEHHUS 3TOM TEOPEMBI.

9. ChopmynupoBats U Jloka3aTh JeMMy KaHTopa o BI0KEHHBIX OTpe3kax U TeopeMy bosbiano
— Beiiepitpacca 00 orpaHMUEHHBIX MOCIEI0BATENIbHOCTSIX.

10. {atp onpenenenue GpyHaaMeHTanbHOM nocnenoBareabHOCTH. CHopMymupoBaTh 1 10Ka3aTh
Kkputepuil Kol cXoAMMOCTH YUCTOBBIX MOC/Ien0BaTeNbHOCTEN. [IpuBECTH TpUMeEpHI.

11. atb onpenenenue npenenbHOM TOUKK YUCI0BOro MHOXecTBa. ChopMynupoBaTh U
JI0OKa3aTh KPUTEPHN MpeaesbHON Touky. [IpuBecTr mpumepsl.

12. atb onpenenenus npeaena Gpyuxuu no Kommu u no I'eitne. ChopmynnpoBats U 10Ka3aTh
TeopeMy 00 SKBHUBAJIEHTHOCTH 3THX onpezeneHuil. [I[puectu npumMepsl.

13. ChopmynupoBaTh U J0Ka3aTh TEOPEMBI O €JMHCTBEHHOCTH Ipejiena (GyHKINH, TOKATbHOM
OTPAaHUYEHHOCTH, JIOKAJTLbHOM COXPaHEHUH 3HaKa (PyHKIIMEH, UMEIOIIEH TIPeIesl, a TAaKKe
TEeopeMy O TpeX (PYHKIHX.



14. ChopmynupoBaTh U JOKa3aTh TEOPEMY O 3aMEHE IMEPEeMEHHON MO 3HAKOM IIpeena.
[IpuBecTr npuMepbl MPUMEHEHHUS 3TOU TEOPEMBI.

15. ChopmynupoBath 1 J0Ka3aTh TEOpeMy 00 apu(HMETHISCKUX OTepaIUsiX C MpeaeIaMu
dbynakuumii. [IpuBecTn nmpuMepsl MPUMEHEHHUSI 3TON TEOPEMBI.

16. [latb onpenenenne 0ECKOHEYHO Maiol (YHKIIMU TPU X, CTPEMSIIEMCS K Xo.
CdopmynmnpoBaTh U JI0Ka3aTh TEOPEMBI O CBOMCTBaX 0ecKOHEUHO MaibiX (pyHKIui. [IpuBectu
PUMEPHI.

17. Jlath onpezenenre 0eCKOHEUHO O0IbIION (PYHKITUU TIPH X, CTpeMsIeMcs K xo. PaccMoTpeTh
paznuuanbie ciaydan. ChopMyTupoBaTh U JI0Ka3aTh TEOPEMY O CBsi3H 0.0. 1 0.M. QyHKIIHIA.
[TpuBectu npumepsl.

18. Ilepeuncauth U3BecTHBIE BaM HeonpeaeeHHOCTH, BOZHUKAIOIINE IIPU HAX0XAECHNUN
npenenoB. ChopMynupoBaTh U 10Ka3aTh TEOPEMBI O TOM, YTO 00-00 = oo, /oo = (). [IpuBecTtu
PUMEPHI.

19. JlaTp onpeneneHue OJHOCTOPOHHUX MPEEIIOB IIPU X, CTPEMSIIIEMCS K X U TIPH X,
crpemsimemcs Kk co. ChopMyarpoBaTh U 10Ka3aTh TEOPEMbI O PABEHCTBE OJTHOCTOPOHHUX
npezenoB B 000MX ciydasx.

20. 3anucaTh «IepBBIA 3aMeUaTeNbHbIN Mpeaen» U JoKa3aTh 3T0 paBeHCTBO. [lonyunuTs
CJIEJICTBUS U3 ITOTO Ipesena.

21. 3anucaTh «BTOPOI 3aMevaTeIbHBINA IPEIe» U I0Ka3aTh 3T0 paBeHCTBO. [lonyunTs
CJIEJICTBUS U3 ITOTO Ipenena.

23. JlaTh onpeaeneHue SKBUBAJICHTHBIX (DYHKIUN TpH X, cTpemsiieMcs K xo.. ChopmynupoBarthb
U JIOKa3aTh TEOPEMBI O CBOMCTBAX YKBUBAICHTHHIX (DYHKIIMK ¥ O IPUMEHEHUH SKBHBAJICHTHBIX
byHKIMI 115 Hax 0K AeHHs npeaenoB. [IpuBectu mpuMepsi.

24. Jlatpb onpenenenre 0ECKOHEYHO Maiol ()YHKIIMH 1O CPaBHEHHIO C APYroi (yHKIHMEH IpH X,
cTpemsiiemcs K xo. CPopMyaupoBaTh U 10Ka3aTh KPUTEPUN SKBUBAIGHTHBIX (PyHKIMA. [laTh
OTIpeieNIeHUe TIIaBHOM YacTh (yHKIUH TIPH X, CTPEMSIIIEMCs K Xo. [IpuBecT mpumepsl.

25. Jlatb onpenenenue pyHKUINUN, OTPAHUYECHHON IO CPABHEHHIO C IPYTroi (QyHKIUEH mpH X,
cTpemsimemcs K xo. ChopMynmupoBaTh M JOKAa3aTh TEOPEMY O CBSI3H IPEJeia OTHOICHHS
(GYHKIIH C 3TUM TOHSATHEM.

26. [latp onpenenenne 0ECKOHEYHO MaJlol (DYHKIIMU IO CPaBHEHHIO C APYroi (yHKIHEH NpH X,
cTpemsiemMcs K +oo. [IpuBectu mpuMepsl TakKuxX QYHKIHH (C T0Ka3aTeIbCTBAMH).

27. ChopMynupoBaTh U JOKa3aTh pa3IMUHbIE BAPUAHTHI O TIPE/Ie]Ie MOHOTOHHOUW (PYHKITUH.
[TpuBecTH npuMepsl.

28. CchopmynupoBath U JOKa3aTh pa3inyHble BapuaHThl Kputepus Koim cymecTBoBanus
npeznena Gyskuuu. [IpuBecTi npuMep NpUMEHEHUs 3TOW TEOPEMBI.

Tpemuii sonpoc ounema.

1. ate onpeneneHue HenpepbiBHON GyHKIUU B Touke. ChopMyarpoBaTh U J10Ka3aTh
Kkputepuil ['eline HenpepbIBHOCTH PYHKIIUU B Touke. [IpuBecTr mpruMepsl HEMPEPHIBHBIX U
pa3pbIBHBIX (DYHKIUH.

2. ChopmynrpoBaTh U JI0Ka3aTh TEOPEMY O COXPAaHEHHH HETPEPHIBHOCTH NIPU apu(HPMETHUECKUX
neiictBusix. [IpuBecT npuMepsl NPUMEHEHUS 3TOH TEOPEMBI.

3. ChopmynupoBaTh U 0Ka3aTh TEOPEMBI O HEMTPEPHIBHOCTH KOMITO3HUITMH HEMPEPHIBHBIX
GbyHKLUHT 1 0 Iepexo/ie K MpeJiely 1Mol 3HaKOM HenpepbiBHOM (yHkimu. [IpuBectu mpumMepsl.
4. ChopMynupoBath U J0Ka3aTb TEOPEMY O HEMPEPHIBHOCTH MOHOTOHHOW CIOPBEKIIUH,
3aJjaHHOM Ha oTpe3ke. [loka3aTh HeNpPephIBHOCTh CTETNIEHHON U MOKa3aTebHON (DYHKIIMU HA UX
o0JacTsx onpeaeneHusl.

5. ChopmynupoBath U J1oka3aTh TeopeMy Kolu o mpoMexyTOUHbIX 3HAYSHUAX HEIPEePhIBHOM
¢byHkun Ha oTpeske. Kak 3Ta Teopema ucnonb3yercs MpH pelieHnd HEPaBeHCTB METOI0M
MHTEPBAJIOB?

6. ChopmynupoBath 1 I0Ka3aTh TeopeMy BelepmTpacca 0 TOCTHKEHUN TOYHBIX TpaHEeH
HenpepbIBHON QyHKIMEH Ha oTpeske. [IpuBecT npumeps! GyHKIMHN, 3alaHHBIX HA OTpE3Ke U Ha
WHTEpBaJe.



7. ChopmMyarpoBaTh U 10Ka3aTh TEOPEMY O CYIIIECTBOBAHUU U HEMIPEPHIBHOCTH OOPATHOTO
O0TOOpaXeHHs 1151 CTPOr0 MOHOTOHHOU (DyHKIIMU. HenpepbIBHOCTh KaKuX 31€MEHTAPHBIX
GyHKUIMH cnenyet ux 3Toi Teopembl? JlokazaTh HENPEPHIBHOCT JIorapuMuieckoil GpyHKIuu
Ha ee 00JIaCTH OIpPEICTICHHUS.

8. JlaTb onpeznenenne HeNpepbIBHON (PYHKIIUHN U paBHOMEPHO HETIPEPHIBHOM (PyHKIMH Ha
MHokecTBe. [lokazaTh, yeM oTinyaroTcs 3TH NoHATHs. [IpuBecT npumepsl.

9. CopmymnupoBaTh u 10Kazatk Teopemy I eitHe — KanTopa 0 paBHOMEpHOW HENMPEPHIBHOCTH
HEnpepbhIBHON (YHKIIMH Ha OTPE3KeE.

10. JlaTe onpeneneHue npou3BOAHON u quddepennnana GyHkuun B Touke. [IpuBectu mpumep.
CdopmynmnpoBaTh U JI0Ka3aTh TEOPEMBI O CBSI3U MPOU3BOAHON U nuddepeniuana u o
HENPEPbIBHOCTH JU(PepeHIpyeMoid (PyHKIIHU.

11. ChopmynupoBath U J0Ka3aTh TEOPEMY O IPOU3BOJHBIX MPU apUPMETUUECKUX IEHCTBUSAX.
Kakue npousBoiHbIe U3 TaOJINLIBI IOTYYAIOTCS ¢ TOMOLIBIO ATOM TeopeMbl? I1omyunTs ux.

12. ChopMynupoBaTh 1 JOKa3aTh TEOPEMY O IPOU3BOAHON KOMITO3UIMH GyHKIUH. [TpuBecTn
npUMep IPUMEHEHHS 3TOH TeOPEMBI JIJIs1 KOMITO3UIMU TpeX ()yHKIIHA.

13. ChopmynupoBaTh 1 JOKa3aTh TEOPEMY O IPOU3BOAHON 0OpaTHOM dyHKIMH. Kakue
IIPOM3BOHBIE U3 TAOIUIIBI [TOJIYYAIOTCS C IOMOIIIbIO 3TOM TeopeMbl? [loayunTs ux.

14. JlaTp onpenencHus] HAKIOHHOW U BEPTUKAIBHON aCUMIITOTHI K Ipaduky ¢ yHKIUY.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O HAXOXKJICHUH HAKIOHHON aCHMITOTHI.

15. lath onpenenenue K-it mpou3BoaHo#t oT GyHKIMH B Touke. CHOpMYIHPOBATH MTPABUIIO
JleiiOHMIA 1J1s1 HAXOXKACHUS K-if TPOM3BOAHOM OT MPOM3BEACHUS NBYX (QYHKIHIL. 3anucaTh
dbopMyIbI sl TPETHEH, YETBEPTOI MPOU3BOAHON OT MPOU3BEACHUS ABYX (DYHKIIUM.

16. JlaTp onpesneneHne TOUKH JIOKATbHOIO AKCTPEMYMa U CTPOrOro JOKAJIbHOTO 3KCTpEMyMa
byukun. ChopMynupoBath U 10Kka3ath TeopeMmy depma u reopemy Poss.

17. ChopmynupoBath 1 J0Ka3aTh TeOpeMy O (opMyIie KOHSUHBIX mpupamieHuii Koy,
[TomyunTs U3 Hee popMyny KOHEUHBIX npupaieHuii Jlarpanxka. [IpuBectu npumep npuMeHeHUs
3TON (HOPMYJIBI.

18. ChopmynupoBath U qoka3aTh Teopemy o npasuiie Jlonurtans amns ciydas 0/0.
CdhopmynupoBath Teopemy [Utst ciry4das oo/oo. [IpuBecTd mpuMepsl IPUMEHEHHUS TPaBUIIa
Jlonurans u ciydasi, KOrjia OHO HE IPUMEHUMO.

19. 3anucars MHOTrOwWIeH Teinopa nopsaka N st GyHKIKMK B TOUKE Xg. JJokazaTe nepsoe
OIpeeIAolIee MHOIOWIEH Telnopa CBOMCTBO: COBIAJEHUE MPOU3BOIHBIX A0 MOpsAAKa N ¢
MPOU3BOJHBIMU (DYHKIIUU B TOUKE X.

20. 3anucath MHOrowieH Telnopa mopsaka N s GyHKIMK B TOUKE Xo. Jloka3zaTh BTopoe
OTIpEeIETISoIIee CBOMCTBO, TO €CTh MOTYYUTh (hopMmyiny Telopa ¢ OCTaTOYHBIM YJIEHOM B hopMe
Ileano.

21. ChopmynupoBath u 0Ka3aTh TeopeMy o hopmysie Telnopa ¢ 0CTaTOYHBIM YJICHOM B (hopMe
Jlarpansxa. IIpuBectn npuMep NpUMEHEHUS 3TON TEOPEMBI.

22. IomyuuTs pasnoxkeHus o Gopmysne MakiiopeHa IsTH OCHOBHBIX OECKOHEYHO
muddepeHIpyeMbIX (yHKINHN.

23. ChopmynupoBath U JOKa3aTh TEOPEMY O CBSI3U 3HAKU MPOU3BOIHOM C MOHOTOHHOCTBIO
(byHKLMY, a TaKKe IepBOe JOCTATOUYHOE ycIoBUE 3KcTpemyMa. [IpuBectu npumep.

24. CchopmynupoBaTh U JJOKa3aTh BTOPOE JOCTaTOYHOE yClIOBUE 3KcTpeMyMa. [IpuBectu npumep
IIPUMEHEHHUS 3TOW TEOPEMBI.

25. JlaTb onpezaeneHue BoIMYKION BBepX [BHU3] pyHKIMU Ha uHTepBasie. ChopmynupoBaTs U
JI0Ka3aTh TEOPEMY O CBSI3M HAIIPABJICHUS BBITYKIOCTH U BTOPOM MPOU3BOAHOMN (PYHKIHH.
IIpuBectn nmpumep.

26. [latb onpenenenue Touku neperuda pyHkuuu. CHopMynupoBaTh U J0Ka3aTh TEOPEMY O
HAIPAaBJIEHUU BBITYKJIOCTU U KacaTelbHOH K Tpaduky pyHkuuu. OnucaTh reoMeTpUUECKHiA
CMBICJI TOUKH Teperuoa.



27. ChopmynupoBaTh U JOKa3aTh TEOPEMbI O HEMIPEPHIBHOCTH U AP PEepEeHIIMPOBAHUT
napameTpudecku 3amanHoi GpyHkuud. [TomyduTs hopmymy 1i1s BTOpOi TPOU3BOIHOM B 3TOM
cinyyae. [Ipusectu npumep.

Il cemecmp.

Ilepsviii 6onpoc bunrema.

1. Onpenenenue nepBooOpa3HOM 11 GYHKIIMKA HA OTpe3ke. Teopema 0 pa3HOCTH
nepBooOpasHbix. CBolicTBa mepBooOpa3Hbix. Tabnuia nepBooOpasHbIX OCHOBHBIX
3JIEMEHTAPHBIX (PYHKIIHHA.

2. Teopema 00 UHTErpUPOBAHUU MOJACTAHOBKOM. 3aMeHa IEPEMEHHOMN B HEONPEIETICHHOM
unterpaie. [lpumeps.

3. Teopema 06 UHTETpUPOBAHUH 110 YacTAM. [Ipumep peKyppeHTHOM HHTETPAIbHON (POPMYIIBL.
[Tpumep HUKIMYECKOTO UHTErpaa.

4. MnTerpupoBanue 1poOHO-panMoHaIbHBIX QyHKIMA. OnHcaTh METO, IPUBECTH MPUMED.

5. NuTterpanbuabie cymmbl Pumana u JlapOy. Onpenenenne uaTerpaina Pumana. Heo6xonumoe
ycnoBue uHTerpupyemMocTt. CoiictBa cymm [lapOy.

6. Teopema o cymiecTBOBaHUU UHTerpasia PuMana ot HenpepbIBHON (YHKIIMH Ha OTPE3KeE.
[Tpumep BeruuCIeHus nHTErpaia Pumana ot HenpepsiBHOW (yHKIMHK 6€3 popmynsl HeroTona —
JleliOHMLIA.

7. IHTErpal ¢ mepeMeHHbIM BEPXHHUM MPEIESIOM U IIepBooOpa3Has PyHKIIMH Ha OTPE3Ke.
®opmyna Herotona-JleiOnuma.

8. UnCc0BO# psiji, YaCTHYHBIE CYMMBI psijia, HEOOX0IUMOE YCIOBHE CXOUMOCTH YHCIOBOTO
psaa. CBolcTBa OCTaTKOB YHCIOBOTO psia. [IpuMepsl cxoasumxcs psaoB.

9. Kputepuit Komu cxogumoctu unciaoBoro psiaa. [lpumepsl Teopem, B 10Ka3aTeIbCTBE
KOTOPBIX MpUMeHseTcst kputepuit Komu.

10. IlepBblil 1 BTOpOI NMpU3HAKK CPAaBHEHUS AJIS PSIIOB C HEOTPULIATEIbHBIMU UJICHAMU.
[Tpumepsl: KOr/a 3TH MPU3HAKH IPUMEHUMBI, a KOT/Ia — HE IPUMEHHUMBI.

11. Ilpusnaxu JanamOepa u Ko cxoqumMocTu psiioB ¢ HEOTPULIATEIbHBIMU YJICHAMM.
[Tpumepsl UX TPUMEHEHUS.

12. WHrerpanbHblii IpU3HAK CXOAUMOCTH JUJISl PAJIOB C HEOTPULATEIbHBIMU YICHAMHU.
CxonuMocTh 0000IIEHHOTO TapPMOHUYECKOTO Psija.

13. AGcoitoTHas 1 ycIOBHasi CXOAUMOCTb YUCIIOBOTO psja. TeopeMa o mepecTaHOBKax YJICHOB
abCOJIIOTHO CXOASAIIErocs psija.

14. AGcostoTHas 1 yCcIOBHAsI CXOIMMOCTb YUCIIOBOTO psja. TeopeMa o Mpou3BeACHUN
a0COJIIOTHO CXOMASIIUXCS PSIOB.

15. Ilpu3nak JleiiOHMIIa CXOIUMOCTH 3HaKOUepeayromumxcs psaaoB. O1eHka ocTaTka psa,
yJIOBJIETBOpSIOIIEro Npu3HaKy JleiiOHuma.

16. ITpuznak Jlupuxiie cXoAMMOCTH 3HAKONIEpeMEeHHOTo psja. Pazobpats mpumep.

17. IlpusHak AGels CXOAMMOCTH 3HaKONIEepeMeHHOro psifa. [Ipumepst psaioB, cxoagmuxcs mo
npusHaKy AoGens.

18. Teopema PuMaHna o nmepecTaHOBKax 4IEHOB yCIOBHO cxogsuierocs psaaa. [Ipusectu npumep
CXOJSIIErocs psiaa, KOTOPBIN MOCIe IEPECTAHOBKU CTAHOBUTCS PACXOSAIIMMCS.

19. [loToueuyHas U paBHOMEpPHask CXOAUMOCTh (PYHKIIMOHAJIBHBIX MOCIEI0BATEIbHOCTEN.
[TpuBenuTe mpUMepsl pABHOMEPHO U HEPABHOMEPHO CXOAAIIUXCS (PYHKIIMOHAIBHBIX
MOCJIE0BATEIBHOCTEN.

20. Teopema 0 paBHOMEPHOM TIpeielie OCIeI0BaTeILHOCTH HeNMpephIBHBIX QyHKIHil. Teopema
0 MOYWIEHHOM MHTETPUPOBAHUH (DYHKIIMOHATILHON TMOCIIEI0BATEIEHOCTH.

21. TeopeMbl 0 NOWIEHHOM UHTETPUPOBAHUH U JU(PepeHIUPOBAHUH (PYHKIIMOHAIBHOM
nociueaoBarenbHocTH. [IpuBecTy npuMep NpUMEHEHUS OJJHOW U3 TEOPEM.

22. IloroueyHast 1 paBHOMEpHAs CXOJAUMOCTh (pyHKIIMOHaIbHOTO psifa. [IpusHak Belepmtpacca
PaBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

23. [lpusnak Jlupuxie paBHOMEPHON CXOAUMOCTH (PYHKITMOHAIBHOTO psna. PazoOpaTs mpumep.



24. TlpusHak AGens paBHOMEPHOH CXOIMMOCTH (PyHKIIMOHANIBHOTO psiza. [IpuBenuTe mpumep
psizia, KOTOPBIHA CXOAUTCS pABHOMEPHO Ha OTpe3Ke 10 Npu3HaKy Aoers.

25. TeopeMbl O MOYJICHHOM MHTEIPUPOBAHUU U TU(HEpEeHIIMPOBAHNN (PYHKIMOHAIBHOTO PSa.
[TpuBecTH puMepsl IPUMEHEHUS 3TUX TEOPEM.

Bmopoii sonpoc bunema

1. JTuneiinoe orobpaxerne A:R™ — R" | ero marpuua. Jlokasars CyIIeCTBOBAHHE
HOpPMBI oniepatopa A || A|| = sup {|| A(X)|| : ||X|| <l xe ]Rn} Y PaBHOMEPHYIO HEMPEPHIBHOCTh
OTOOpaKeHUS A.

2. OrobpaxxkeHue, 6ECKOHEYHO MaJIoe 0 CPABHEHUIO C IPYTHM OTOOPaKEHUEM MPHU
X —> Xq . [arb onpenenenue, chopMyaupoBaTh KpUTEPUH 0(||x — X0||), X — Xg -

3. Onpenenenue quddepennnana oroOpaxkeHus B Touke. Teopema 0 HEPEPHIBHOCTH
muddepentupyemoii pynkmu. [pumepst auddepeHunpyemsix 1 He U PepeHIPYEMbIX

OTOOpaKeHHH.
4. TeopeMbl 0 MOKOMIIOHEHTHOI HETIPEPHIBHOCTU U TIOKOMIIOHEHTHOM

nuddepennupyemoctu orodpaxkenuii f :G —R",G < R™ . [Ipusectu npumepsl.

5. Onpenenenue 4acTHON mpou3BoaHoM otobpaxkenus f :G —R",G < R™ B Touke.

CBsi3b CyIIIECTBOBAaHUS YACTHOM MPOU3BOIHBIX U JU(PepeHIraa.

6. Teopema o mudpepeHInpPOBaHUN KOMIIO3UITMH OTOOpaKeHUH. M iess MHBapHaHTHOCTH
dopmbl iepBoro auddepennmana. [Ipuect npuMepsl.

7. Teopema o quddepenumpoBannn 0OpaTHOro orodpaxkenus. Matpuia Skobu u
ssKoOnaH oopaTHoro otoOpaxeHnus. [IpuBectu mpumep.

8. ®opMyIibl KOHEUHBIX MPUpAIIeHHH 17151 oToOpakenuii. [loka3aTe paznuurie MExXITy

caydasmu f:G >R,GcR"u f:G>R",G<R".

9. IIpousBoaHas 1o HanpasieHuio U rpaauenT pynkuun f :G — R,G c R™ B Touke
Xo € G . CBoiicTBa rpaguenTa. KacarenbHas MI10CKOCTb K I'paduKy QyHKIUH
f:G—>R,GcR"™ Broure (Xy; T (Xg)) -

10. YacTHas npou3BoIHAs BTOPOTO U BBICIIMX MOPSAKOB. Teopema 0 paBeHCTBE
CMEIIaHHbIX pon3BoaHBIX. [IpuBectu npumep. Auddepeninan BTOporo nopsaka Jist

f:Go>R,GcR™.
11. ®opmyna Teiinopa /i BemeCTBEHHON (YHKIIUU HECKOJIBKUX ITEPEMEHHBIX.
Teopemsl 0 popmysne Teltnopa ¢ octarouHbIM wieHoM B popme Jlarpanxka u B popme Ileano.

12. Touku noKaIbHOTO 3KCTpeMyMa otobpaxkenus f :G —R,G < R™. Ilepsoe

HE00X0/IMMOE YCIIOBUE SKCTPEMYMA.
13. KBagparuunsie ¢popMbl. Tumsl kBagpaTHuHbIX popM. BTopoe HeoOxonumoe ycioBue

skcrpemyma pyakiun f:G —>R,G < R™.
14. JloctaTouHble YCIOBUS CTPOTOro JOKAJIBHOIO SKCTPEMyMa 0TOOpakeHUs
f:G > R,GcR". Kpurepnii Cunbbectpa. [Ipusectn nmpumep.
15. Onpenenenne HesBHOM GyHkiuu T :U(Xy,0) >U(Yy,€), X €R, Yy, € R, 3anannoii

yenosuem F(X,y) =0 B okpectHoCTH TOUKH (Xo; Vo) € R? . [IpUBeCTH IIPUMEPBL.
16. Onpenenenne uesrOM pynxiuu f 1U(X,,8) > U (Yg,€), X € R", Y, € R, 3ananmnoii

yenosuem F(X,y) =0 B okpecrroctu Touxn (Xo; Yo ) € R™ . Ipusectn mpumepsL.
17. Teopema 0 CyLIECTBOBAaHUHM W €IUHCTBEHHOCTH HEMIPEPHIBHON HESIBHON (YHKIIUU B
OKPECTHOCTHU TOYKH (XO; yo) eR?. [IpuBecTn cBOM MpUMep NPUMEHEHUS TOU TEOPEMBI.



18. Teopema o muddepeHITUPYeMOCTH HESIBHOUW (PYHKIIMU B OKPECTHOCTH TOYKH
(XO; yo) cR?. [IpuBectu cBo¥ mpuMep HaxoxACHUS auddepeHImana HesiBHON (yHKIIUH.
19. Teopema o cyliecTBOBaHUH, €IMHCTBEHHOCTH, HENIPEPHIBHOCTH U
T PepeHIIMPYEMOCTH HESIBHOW (DYHKIIMH B OKPECTHOCTH TOYKH (XO; yo) e R™ . TIpusectn

CBOM IIPUMEP NNPUMEHEHHUSI 3TON TEOPEMBI.
20. Teopema o CyIIecTBOBaHUH, CAMHCTBEHHOCTH M TU(PHEpEHITUPYEMOCTH HESIBHON

(YHKINU B OKPECTHOCTU TOUKH (XO; yo) e R™™  IpuBectu cBoii mpuMep MpUMEHEHUS ITOi

TEOPEMBI.
21. Teopema 0 JOKaJIbHOM CYIIECTBOBAHUE U JUPPEpEeHIIUPYEMOCTH 0OPATHOTO
otoOpaxenus. [IpuBecT cBO pUMep NPUMEHEHUS 3TOI TEOPEMBI.

111 cemecmp.
Ilepeuviii 6onpoc burema.

n

1. Mepa JIeGera 6pyca 1 OTKpBITOro MHOXKECTBA B K . Jloka3aTh CHrMa-aIATHBHOCTD
. n

otoOpakenns Mepbl JleGera Ha ceMeiicTBE OTKPBITHIX MHOKECTB B K

n .
2. Buemsis Mepa MHOXecTBa B R . Jlokasath TEOpEMY O CUETHOU MOITyaJIMTUBHOCTH
BHEIIIHEH MEpBI.

n
3. I/I3MepI/IMBIe 8(0) He6ery MHOXXCCTBA B R . I[OKaSaTL HU3MCPUMOCTD OTKPBITBIX U 3aMKHYTBIX
n
MHOJXCCTB B R .

n
4. TIokasath, 4TO COBOKYITHOCTh BCEX M3MEPHMbIX 110 Jlebery MHoxecTB B R 06pasyer curma-
anreopy.

5. ChopmynnpoBath U J10Ka3aTb KpUTEpUil H3MepuMoro 1o Jlebery MHOXecTBa B R" ,
MCIOJIb3YIOIINM 3aMKHYThIE MHOXKECTBA.

6. ChopmynupoBaTh U JoKa3aTk CBOMcTBa Mepbl JleGera: curma-aJIuTUBHOCTD, TIOJTHOTA,
PEryJsIpHOCTb.

7. ChopmynupoBaTh U JOKa3aThb TEOPEMY O CTPYKType U3MepUMOro 1o Jlebery MHOXecTBa B
R",

8. ChopmynupoBaTs TeopeMy 00 HHBApHAaHTHOCTH Mephl Jlebera OTHOCUTEIHHO HU30METPHUH.
IIpuBectr mpuMepsl U30METPUN M NIOKA3aTh, KaK IPUMEHAETCS 3T TEOPEMA.

9. lath onpezneneHre curma-aiareopsl MHOkecTB. CHopMynupoBaTh U 10Ka3aTh TEOPEMY O
nepeceyeHny ceMeicTBa curma-anredp. Paccmorpers npumep: 6openeBckasi curma-ajireopa.
10. ChopmynupoBaTh onpeeseHle U 10Ka3aTh CBONCTBA MPOM3BOJILHONW HEOTpULIATEIbHOM
MEpBI, B TOM UHCJIE TEOPEMY O HEIPEPHIBHOCTH MEPHI.

11. latb onpenenenue U3MepUMOi (QyHKIUH, TOKa3aTh TEOPEMY 00 yCIOBUAX, SKBUBAJIEHTHBIX
U3MEpPUMOCTH, U clecTBUE U3 He€. [IpuBecTu npuMep HEU3MEPUMOM PYHKIINU.

12. JToka3zate u3MepuMOCThb SUP, iNf, mpenena mocienoBaTenbHOCTH H3MEPUMBIX (DyHKITHA.
13. ChopmynupoBath U JoKa3aTh TEOPEMY O U3MEPUMOCTU KOMIO3UIMH (DYHKIIUH.
ChopmynupoBaTh 1 10Ka3aTh CIAEACTBUSL: U3MEPUMOCTH NPH apU(PMETHUECKUX NEHCTBUSAX.
14. Jlats onpeneneHue npoctoil pyHkuuu, naTerpana Jlebera ot nmpocToit PyHKIMH.
CdopmynupoBath U 10Ka3aTh CBOMCTBA ATOr0 MHTETpajia, B TOM YHUCJIE TEOPEMY O CUETHOM
aJIMTUBHOCTH MHTErpaia OT MPOCTON PyHKIIHH.

15. Jloka3zate TeopeMbl 00 HHTErpajie 0T CyMMbl HEOTPULATENbHBIX MPOCTHIX (YHKIUN U O
MOHOTOHHOCTH MHTErpaja OT HEOTPULIATEIbHBIX MPOCTHIX (PYHKIUH.

16. latb onpenenenue unrerpana Jlebera or HeoTpuLaTeIbHONU U3MEPUMON (DYHKIINH.
CdopmynupoBath U 0Ka3aTh €T0 CBOMCTBA.

17. ChopmynupoBath u qoka3aTh Teopemy b. JIeBu o MoHOTOHHOI cxoqumocTu. [IpuBectu
IIpUMEpHI IPUMEHEHHSI 3TOU TEOPEMBI.



18. ChopmynupoBaTh U J0Ka3aTh TEOPEMBI 00 HHTETPUPYEMOCTH CYMMBI U PsiJa U3MEPUMBIX
HEOTPULATENbHBIX (QYHKIIHI.

19. ChopmynupoBath U J0Ka3aTh TEOPEMBI O CYCTHOHN aITUTHBHOCTH MHTETPAjia U O HYJICBOM
MHTErpajie oOT HeoTpuuaTenbHoi pynkuuu. [IpuBectu mpuMepsl IPUMEHEHHSI STUX TEOPEM.

20. [latb onpenenenue uaterpana Jlebera or uamepumoit pyakun. Onpenenuts CyMMUpyeMble
byukun. ChopMynupoBaTh U J0Ka3aTh TEOPEMBI O CBSI3U MHTErpasia oT PyHKIMU U UHTErpaja
OT €€ MOAYJIA.

21. ChopmynupoBath U JOKa3aTh TEOPEMbl O MOHOTOHHOCTH MHTerpaia Jlebera,
MHTETPUPOBAHUU 110 IOJIMHOKECTBY, O MA’KOPAHTE.

22. ChopMynupoBaTh U J0Ka3aTh TEOPEMBI O CYETHOM aITUTUBHOCTH U a0COTIOTHOM
HENpepbIBHOCTH HHTerpaia Jlebera.

23. ChopmynupoBath U JOKa3aTh TEOPEMY O JIMHEHHOCTH HHTeTpana Jlebera.

24. CchopmynupoBath 1 Joka3aTh Teopemy Jlebera o maxkopupyeMoii cxonumoct. [IpuBectu
pUMep ee MPUMEHEHHUS.

25. Jlatb onpenenenne SKBUBAJICHTHBIX (paBHBIX MOUYTH BCroy) ¢pyHKuuid. ChopMynupoBaTh u
JI0OKa3aTh CBOMCTBA Takux (GyHKmid. Kakue Teopemsl 00 nHTerpane Jiebera MoxHo
c(OopMyJINPOBATh C OHITUEM I10YTH BCIOAY»?

26. CchopmynupoBath U Joka3aTh Kputepuil Jlebera unterpupyemMoctu GyHkIuu no Pumany Ha
OTpE3KE MPSIMOM.

27. CchopmynupoBaTh U JOKa3aTh TEOPEMY O CBA3U UHTerpaioB Pumana u JleOera Ha oTpeske.
28. ChopmynupoBaTh U JJOKa3aTh CBOWCTBA MHTETpajia ¢ IEPEMEHHBIM BEPXHUM IIPEIEIOM H
dopmyny HeroTona-JleliOHua.

29. CchopmynupoBath U JOKa3aTh TCOPEMBI O 3aMEHE TIEPEMEHHOM B OMPEICIICHHOM MHTETpalie U
00 MHTETPUPOBAHUU 10 YACTSIM.

30. ChopMynpoBath U A0Ka3aTh MIEPBYIO TEOPEMY O CPEIIHEM JIJIsi MHTETpaia Ha OTPE3Ke U
CJIEJICTBUS U3 Hee.

31. ChopmynupoBats Teopemy o popmynax bonns. Jlokaszars e€ B oqHoM cirydae. [IpuBectn
TEOMETPUUYECKUN CMBICT 3TUX (HOPMYIL.

32. Jloka3athk TeopemMy 00 HHTETpabHON (hopMe OCTaTOYHOTO WwieHa B (hopmyie Teimopa.

33. JlaTb ompeneneHre HeCOOCTBEHHOTO MHTETpaja MepBoro u BToporo poxa. [Ipusectu
MPUMEPBI CXOSIINXCS U PACXOISAIINXCS HHTETPAIIOB.

34. A6contoTHas CXOIUMOCTh HECOOCTBEHHOT0 HHTerpaia. JlokazaTh TeopeMy O CBS3H C
uHTerpasioM Jlebera 1 MakOpaHTHBIN IPU3HAK a0COIIOTHONW CXOUMOCTH.

35. CpopmynupoBaTh U A0Ka3aTh Npu3Haku Jupuxiie u AGens cXoIMMOCTH HECOOCTBEHHOTO
uHTerpana. [IlpuBecTn mpuMepbl UX MPUMEHEHHUS.

Bmopoui eonpoc bunema

1. ChopmynupoBath TeOpeEMY O HEIBHOM oToOpaxeHuu. [IpuBectr mpumepsl.

2. CopmynupoBaTh U J0Ka3aTh TEOPEMY O JOKAJIBHONH 0OPATUMOCTH OTOOPasKEHHSL.
ChopmynupoBath U 10Ka3aTh MPUHIIMI COXPAHEHHS 00JIacTH.

3. latb nBa onpenenenus nudppeomoppusma: 1) 6e3 ucnonbp3opanus sikoOnana, 2) ¢
ucnojib30BaHue sikoonana. [lpusectu npumeps! qudpdpeomoppuzmoB u He 1updeomoppu3MoB
HECKOJIbKUX NEPEMEHHBIX.

4. Jlatb onpesielieHne 3aBUCUMbIX U HE3aBUCHUMBIX cucTeM (pyHKuuid. [Ipusectu
npumepbl. CHopMynupoBaTh U J0Ka3aTh TEOPEMY O HEOOXOAUMOM YCIOBUU 3aBUCUMOCTH U
CJIEJICTBUSI.

5. JlaTh onpezieneHre 3aBUCUMBIX U He3aBUCUMBIX cucTeM (yHkiuit. ChopmynupoBartsb
TEOPEMY O JIOCTAaTOYHBIX YCIOBUSAX JIOKATbHON HE3aBUCUMOCTU U 3aBUcUMOCTH. [IpuBectu
CXEMY J10Ka3aTeIbCTBa.

6. JlaTb onpeneneHre ycaoBHOro skcTpemyMa. Onucarh nNpsiMoi METO]T HaX 0K JIEHUS
YCIOBHOTO 3KcTpeMmyMma. [lpuBectu mpumMepsl: 1) npsimoit MmeTos padoTaer, 2) mpsiMoi METO/1 He
paboraer.



7. Onmucath MeTon Jlarpanka HaXOXKAEHUS YCIOBHOTO 3KcTpemyMa. ChopmynupoBaTs 1
JI0Ka3aTh TEOpeMY HEOOXOJUMBIX YCIOBUAX YCIOBHOTO 3KcTpemyma. ChopMyInupoBaTh TEOpeMy
0 JIOCTaTOYHBIX YCIOBUSIX YCIOBHOI'O 3KCTPEMYMA.

8. Jlath onpenenenue ceuenus MHoxecTBa B R" . ChopMynIupoBaTh TeopeMy o
CCUCHHUSAX U3MEPUMOTo MHOKecTBa. Onucarh 3Tarbl JoKkazaTenbcTBa. PazoOpars Jtar, rie
HOSIBJISIETCS «ITOYTH BCIOAY». JloKa3aTh MOCIEIHUIN JTall.

9. ChopmynrpoBaTh 1 JI0Ka3aTh TEOPEMbI O HF3MEPUMOCTH U MEpE JIEKapTOBOT'O
POU3BECHHUS U 0 oArpaduke naMepumoit Gpyukuuu. [TpuBecTu npuMep HaAXOXKICHUS MEPhI
noarpaduka.

10. Chopmynuposats 1 goKa3ath Teopemy Oyounu s pyukiuu f : RP9 — [0; +oo] :
[TpuBecTH BTOPYI0, CAMMETPHUYHYIO, GOpMYIHPOBKY. [IpuBecTu npumep.

11. CopmynaupoBaTs u 1oka3aTh TeopeMy Oyounn ais pynkuun f 1 RPTI - [—oo; +oo] .
[TpuBecTu BTOPYI0, CAMMETPUYHYIO, GopMyIupoBKy. [IpuBectu npumep.

12. CopmynnpoBath u nokasare Teopemy DyOunn must pyskimn f @ A—>[—o0;+0].

[TpuBecTH BTOPYIO, CAMMETPHUYHYIO, GOPMYITHPOBKY. [IpuBecTn npumep.
13. Jlate onpeneneuue nuddeomopduzma. ChopMyaupoBats U J0Ka3aTh TEOPEMY O
JIOKaJIbHOM pasnoxkeHuu auddeomopduzma. ChopMynupoBath Jpyrue pe3yabTaThl O

muddeomophuzMax: u3MEPUMOCTh Py p , Mepa poodpas3a HyIbMEPHOTO MHOXKECTBA ITPU

mudheomopdusme.

14. CpopmynupoBaTh TeOpeMy O 3aMeHe IepeMeHHON B uHTerpaie Jledera. Jlokazats eé
JUTSL XapaKTepUCTUYECKON (PyHKIMU Opyca U OTAeNbHBIX BUIOB (P HeoMopPr3MOB.

15. CpopmynupoBaTh TeopeMy O 3aMeHe IepeMeHHOM B uHTerpaie Jlebera.
CdopmynupoBaTh U I0Ka3aTh TEOPEMY O PEAYKIIHH K HEOTPUIIATSIIEHON (QYHKIIMH U
OTrPaHUYEHHOMY MHOKECTBY.

16. ChopmynupoBath T€OpeMy O 3aMeHe NepeMeHHOM B nHTerpane Jlebera.
CdopmynupoBaThb 1 10Ka3aTh TEOPEMY O PEIYKIIMU IpU pasznoxkeHuu auddeomopdusma Ha
KOMTO3UIHIO A HeoMopPr3MOB.

17. datb onpenenenue crynenyaroi ¢pyHkuuu. ChopMyaupoBaTh JIEMMBI O
NpUOJIMKEHUH TIPOCTON ¥ M3MEPUMON (PYHKITUH CTYIEHYaThIMU QYHKIUAME. [10SICHUTB poih
ATHX JIEMM B JIOKa3aTeIbCTBE TEOPEMBI O 3aMEHE.

18. CchopmynupoBath TeOpeMy O 3aMeHe NepeMeHHo B nHTerpane Jlebera.
CdopmynupoBath U 10Ka3aTh TEOPEMY O PEIYKIIMU K XapakTepucTudeckon GyHKINU Opyca.

19. ChopmynupoBath TeOpeMy 0 3aMeHe repeMeHHol B nHTerpaie Jlebera. Jlokazats
3Ty TeOpeMy AJISl XapaKTepUCTUUECKON pYyHKIMN Opyca HHAYKIUEH [0 pa3MepHOCTH
IPOCTPAHCTBA.

20. ChopmynupoBaTh TEOpEMY O 3aMEeHe NepeMeHHON B uHTerpaie Jlebera.
CdopmynupoBath U T0Ka3aTh 000OIIEHUS 3TON TEOPEMBI.

21. ChopmynupoBaTh 1 JOKa3aTh CIEIACTBUSA TEOPEMBI O 3aMeHe: Mepa obpasza
MHO’KecTBa pu JudpdheomMoppusMe, TeOMETPUIECKUIN CMBICI IKOOMaHa.

22. ChopmynupoBaTh TEOpEMY O 3aMeHe NepeMeHHol B uHTerpane Jlebera. PaccmoTpers
IIPUMEPEI C UCTIONB30BAHUEM TOJISIPHOM U CPepUIecKOil CHCTEM KOOPAUHAT.

23. ChopmynupoBaTh TEOpPEMY O 3aMEHE NepeMeHHo| B uHTerpane Jlebera. Paccmorpers
IPUMED C MCITOJIb30BaHHEM HECTaHIaPTHOM 3aMEHBI IEPEMEHHBIX JIJIS IBYX TIEPEMEHHBIX.

IV cemecmp.
Ilepswiti 6onpoc bunema
1. Mmuoroo0Opa3ue 6e3 kpas. Onpenenenye u IpUMepbl: OTKPHITbIE MHOKECTBA, rpapuKu
HEMPEePHIBHBIX 0TOOpaKEHUH, KPUBBIE M MOBEPXHOCTHU 2-TO MOPSIIKA, TOP, BUHTOBAs

3
JIMHMS B TIpOoCTpaHcTBe R u mp.
2. Kaptsl 1 aTiacel MHOT00Opa3ust 6e3 kpas. OnpeaeneHue U NpocTbie MPUMEpHI.
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Kapra, nopoxnaromasi nojsipHble KOOPAUHATHI HA II0cKOcTH. KapThl,
3
NOPOKIAIOLINE UIMHAPHYECKHE U chepuueckie KOOPAHHATHI B IPOCTpaHcTBe R,

[Tpumeps! kapT Ha cdepe TMPoCcTpaHCTBA R®.

Mmoroo0Opa3sue ¢ kpaeMm. Kpait MHOroo6pasus. Kaptel u atiaacel MHOrooopasus ¢
KkpaeM. OnpeneneHus 1 IpuMepsI.

I'mankue kapThl, aTyiackl 1 MHOrooOpasus. OnpeneneHus 1 mpuMepsbl.

Oyukums nepexoaa. Onpenenenue u npuMepsl. Teopema o pyHKIHH ITepexoa.
KacaTenbHOe NpoCcTpaHCTBO K INIaAKOMy MHOroo6pasuto. KacarenbHoe
MIPOCTPAHCTBO K rpauky HEMpepbIBHO TU(HEPEHIIUPYEMOTo 0TOOpasKeHUS

fﬁG_ﬂRm! rae GCRn

Teopema 0 NOBEPXHOCTH YPOBHS OTOOpaKEHUS f:GoR™, GeR", 1<m<n.
KacatenbHOE mpoCTpaHCTBO K MOBEPXHOCTH YpOBHS. [Ipumepsi.

[Ipsimoe onpenenenue AIUHBI IIaAKOW KpUBOH. [Ipumepsl.

Omnpenenenue Mepsl JleGera Ha T1aAKOM MHOTO0Opa3HH MPOU3BOJILHON
pa3MepHOCTH.

n
JnuHa nyru rmagkod KpuBOW B IPOCTPAHCTBE R™. JliimHa rpaduka 0TOOpaKeHUs

R’TZ
CerMEHTa B IIPOCTPAHCTBO .
[Tnomans 2-MepHOro MHOrooopasus B 70~ MEpHOM IPOCTPAHCTBE.
[Tnomans rpaduka GyHKIHN 2-X IEPEMEHHBIX.

[Tnomank cexropa A<P<P,0<p<f @ B momAPHBIX KOOpAUHATAX.

[lmomaae MOBEPXHOCTH BPALLICHUS IIaJKONW KPUBOM.
Oobuee onpenenenue unrerpaia Jiebera mo neorpunarensHoit mepe. Murerpan 1-ro
poja o MHOT000Opasuto. Teopema o0 BIUMCICHUU UHTErpaia 1-ro poxaa.

KpHBOJ’IHHGﬁHHC HHTCTPAJIbl 1-ro ponaa. CDOpMy.]'ILI JUISL MX BBIUMCIICHHS. DU3UUECKUE

3aJ1a4uM, IPUBOJISALINE K KPUBOJIMHEHHBIM HHTETpajiaM 1-ro poaa.
IToBepxHOCTHBIE UHTErpaibl 1-r0 poja. @opmyinsl UX BeluuciaeHus. Ouznyeckue
3aJla4uM, MPUBOJIALINE K TOBEPXHOCTHBIM UHTETpajiaM 1-ro poja.

Bmopoii éonpoc bunema

basucsl o1HOM opHeHTalMu B IPOCTPAHCTBAX pa3MEPHOCTH 2 U 3.

basucsl 01HOM OpHEHTAlMU B IPOCTPAHCTBE R”. OpHEHTHPOBAHHOE EBKJINI0BO
IIPOCTPAHCTBO.

CornacoBaHHbI€ KapTbl MHOT000pasus. Opuentupyrouuii atnac. OpueHTUpyemoe
MHoroo6pasue. OpueHTHPOBaHHOE MHOT'000pasHe.

Kputepuii cornacoBaHHOCTH IIaJKUX KapT (depe3 skoOnaH (pyHKIIUK epexo/a).
3alaHue OpUEHTALMHU TIAZKON KpUBOM B 70~ MEPHOM ITPOCTPAHCTBE.

OpueHTalus 3aMKHYTOT0 KOHTYpa Ha IJIOCKOCTH.

CormnacoBaHHOCTb J€KapTOBBIX, IIMIMHIPUYECKUX U C(HEepUUECKIX KOOPIMHAT.
OpueHnranus rpadrka HenpepbIBHO AUPHEPEHIIUPYEMOTO OTOOpAKEHHUS.
TeopeMa 0 mosie HopMaiei, OpeaensieMOM IIIagKON KapTo.

Teopema o 3aaHNK OPUEHTAIIMU HETIPEPHIBHBIM 10JIEM HOpPMaJeH.

IIpumeps! ee npUMeHeHUs: 3alaHue OPUEHTALIMH HA OKPY>KHOCTH. 3a/laHue TI0JIEM
HOpMaJiei opueHTanuu rpaguka GyHKIui 1-ro 1 2-X nepeMeHHbIX.
EcrecTBeHHas OpueHTAIUS IOBEPXHOCTH YPOBHS BELIECTBEHHON (DYHKIINU.
Teopemsl 0 kpae riaaakoro MHorooopasus. OnpenesneHne oOpueHTalMN Kpas,
COIJIACOBaHHOM ¢ opHeHTanuel Bcero MHOrooopasus. [IpuMepsl Ha yepTexkax.
Buemnee npousBenenne TMHEHHbIX QyHKIMOHANOB. OnpesiesieHne 1 CBONCTBA.
Kococummerpuueckue nonunuHeitsie popmel. OnpeeneHne U CBONCTBA.



16. Buemnee npousseneHue qudQepeHinanoB He3aBUCUMbIX IIepeMEeHHBIX. Ero

drN\dy, dyNdz, dzNdx 5 R3).
e NP(R") i p=L2,...,n-1n.
0

TEOMETPUUYECKHI CMBICT (XOTS OBI JIst

PN
17. IlpocTpaHcTBO A (R ).061111/1171 BUJ]

n
Ha OTKPBITOM MHOKECTBE GcR™

0

18. Iuddepenunansuas popma crenenu P =

O6uwmii Bua muddepeHnuansHoil popmsl crernenn P =0 or n MePEMEHHBIX.

n-1,n

19. O6mmii Bua nuddepennmanpaon Gopmel crenenn 0,1,2,3, ..., or 1

n=12,3
nepeMeHHbBIX. YacTHBIE Ciydau pu .

20. Bekrophoe none. uddepenunanpaas popma padoThl BEKTOPHOTO OIS,

21. TloTeHMaIbHbIE BEKTOPHBIE MOJIS.

22. luddepenunanbuas popma MOTOKA BEKTOPHOTO MOJIS.

23. Buemnee nuddepennmrpoBanue qudepeHnranibHon GOpPMBI.

24. I'pagueHT ckansipHOTO 1oJist. Ero cBs3b ¢ onepariyeii BHEIIHEro
muddepeHIpoBaHus.

25. Porop BekTopHOTO 10JIs1. Ero cBsi3b ¢ onepanueld BHENTHETo TudGepeHIIPOBAHUS .

26. JluBepreHius BeKTOpHOTo moJisi. Ee cBs3b ¢ onepaiireil BHEITHETo
Qg QepeHIpOBaHuSI.

27. Onieparust 3aMeHbBI IEPEMEHHBIX B Au( G epeHInanbHou GopMme.

28. OmnpeneneHne MOTOKa BEKTOPHOTO OIS Yepe3 2-MEepHYI0 OpUEHTUPOBAHHYIO
noBepxHOCTh. CBeI¢HUE BHIYMCICHUS TOTOKA MOJISl K BEIUMCICHUIO HHTErpajia
JleOera.

29. Onpenenenue UHTErpasia 2-ro poaa ot quddepeHnranbHon GOpMBI IO
OPHEHTUPOBAHHOMY MHOT000pa3HIo.

30. KycouHo-rnaakue KpuBble ¥ MOBEPXHOCTH. OTnpeieNieHus U TPUMEPHI.

31. OpuenTanus Ha KyCOYHO TJIaJIKOM MHOT00Opasun. OnpeneneHue u mpuMepsbl.

32. Varerpan 2-ro poja 1o OpUEHTUPOBAHHON KYCOYHO TJIAJKOM MTOBEPXHOCTH.
Onpenenenre U CBOWCTBA.

33. dusnyueckuii CMbICT KPUBOJIMHEHHOTO UHTETpaia 2-ro poja.

34. ®opmyna Herotona — JleliOHMIIA 17151 KPUBOJIMHEHMHOTO MHTETpajia 2-ro pojia U ee
CJIEAICTBUSA JJIS TOTEHLUAIBHOTO OIS,

35. ®opmyma ['puna. CrencTere o MIOMIAIH.

36. ®opmymna ["aycca — Octporpaackoro u kinaccuueckas popmyna CTokca.

37. Obmas popmyna Ctokca.

Tpemuii sonpoc bunema

1. Crenennoii psn. Panuyc u untepan ero cxonumoctu. @opmyinsl Jlanambepa, Komn,
dopmyna Komun — Anamapa Juist paauyca CXOAUMOCTH (€ AoKa3aTenbcTBoM). [IpuBectu npumep
npuMeHeHus ¢popmysisl Ko — Anamapa.

2. CBoIiCTBa CYMMBI CTETICHHOTO PsiJia: HEMIPEPBIBHOCTD, TU(DPEpEeHIINPYEMOCTb, TOWICHHOE
UHTErpUpoBaHKe (C JoKa3aTeabcTBOM). [IpuBecTr mpuMepbl IPUMEHEHUS 3THX TEOPEM.

3. PaBHOMEpHast cCXOAMMOCTD CTETIEHHOTO psifia. Teopema AGerns (¢ 10Ka3aTeIbCTBOM).
[TpuBecTu npuMepbl IPUMEHEHUSI 3TON TEOPEMBI.

4. Pan Teitnopa. Kputepuit cxonumocTu psaaa Telinopa k 3HaueHusIM QyHKUIuU (C
JoKa3aTenbeTBOM). [IpuMeHeHre 3Toro Kpurepust K CTaHJapTHBIM Pa3JIoKEHUSAM B P
Makiopera. CXoIuMOCTh OMHOMHAIIBHOTO psifia (PacCMOTPETh OTIAEIBHBIC CTy4an).

5. Onpenenenue TpuroHomerpuueckoro psa ®ypbe u 06ocHOBaHUE KO PUIIEHTOB Difepa —
®ypbe npu paBHOMEPHON CXOAMMOCTH psja (¢ Aoka3aTenbcTBoM). CBolicTBa psia Oypre Ha (—
T,T) AJI1 YeTHON, HeUeTHOU (DYHKITUH.



6. IaTerpanbHble NpeACcTaBIeHU YaCTUYHBIX CYMM TPUTOHOMETPUUECKOrO psia Dypse (¢
JIoKazaTebcTBOM). Kakue nnTerpansl paBHbl 1 BeieacTBue 3tux Gopmyn?

7. Jlemma Pumana — JleGera (¢ 10Ka3aTeIbCTBOM), CIEACTBUE ST KOOPPUITMEHTOB Diinepa —
®ypse. [IpuBecTu mpUMepbl UHTETPAJIOB € TAPaMETPOM, CXOAIIMXCS K HYJIIO 10 JieMMe PuMana
— JleGera.

8. IIpuHuMI JIoOKaIM3auuy U npu3HaK JIuHu cxoaumoctu Tpur. psajga dypse (c
Joka3arenbcTBoM). [IpuBecTu npumep npumMeHeHus rnpusHaka J{unu.

9. Ilpuznak Jlunmuna cXoguMocTH TpHUr. psia Oypbe (¢ J0Ka3aTeIbCTBOM) U €r0 CIIEACTBUE JUIS
muddepeHpyemMbIx QyHKIUH (¢ 1oKa3zaTenbcTBOM). [IpuBecTr mpuMep npuMeHeHus pu3HaKa
JInnmuna.

10. TeopeMsbl 0 MOYJICHHOM MHTETPUPOBAHUU U UG PEpeHIIMPOBaHNH TPUT. psiga Pypbe (C
Jl0Ka3aTenbcTBOM). IIpuBecTy npuMep NpUMEHEHUs: OJHOU U3 TEOPEM.

11. MuHuMansHOE CBOMCTBO YaCTUYHBIX cyMM Tpur. psiga Dypwe, HepaBeHCTBO beccens (¢
nokaszarenbcTBoM). PaBenctBo [lapceBais. 3anucats paBeHcTBO [lapceBans 1y Kakoro-H1UOy1b
Tpur. psga Oypee.

12. Cob¢cTBennbiit uaTerpan (Pumana), 3aBUCSAIINNA OT TapaMeTpa, €ro HEMPEPHIBHOCTb,

Qg epeHIMpOBaHUE 110 TAPaMETPy, HHTETPHUPOBAHKE 110 TTapameTpy (Bce — ¢
Jl0Ka3arenbcTBOM). [IpuBectu npumep.

13. HecoOcTBEeHHBIN MHTErpal, 3aBUCSIIMM OT Mapamerpa. PaBHOMepHas cXOAUMMOCTb 1O
napametpy. [IpusHaku paBHOMepHOI cxoaumocTh: Beitepirpacca, Jupuxie, Adens (c
noka3arenbcTBoM). [IpuBecTu npumep npuMeHeHust npu3Haka AGens.

14. HecoOGcTBEeHHBIN HHTErpall, 3aBUCSILUI OT MapaMeTpa, ero HenpepbIBHOCTD,

Qg epeHIMpOBaHUE 110 TAPAMETPy, HHTETPUPOBAHUE T10 MapaMeTpy (Bce — ¢
Jl0Ka3zarenbcTBOM). [IpuBectu npumep.

15. bera- u ramma- pyHkiuu. Teopema 00 ux obaacTu onpeeneHus (C 10Ka3aTeabCTBOM).
HenpepbIBHOCTD 3THX (YHKIMN HAa UX 001aCTH onpeaeaeHus (C J0Ka3aTeabCTBOM).

16. OcHOBHEBIE CBOIiCTBa OeTa- M raMMa- (YHKIHH (C JOKA3aTEIbCTBOM). 3HAUSHHSI STHX
GyHKLUI B HEKOTOPBIX Toukax. @opmyna CTupiauHra.

17. CymmupoBaHH€e psiI0B METO/IOM CPEHUX apuPMeThuuecKux. TeopeMa o COBIAJEHUN CYMM,
eclu psfl cxoauTes (¢ JoKa3arenbcTBOM). [Ipumepsl CyMMUpPOBaHUS PsIIOB METOJIOM CPEHUX
apuMeTUYECKHUX.

18. Cymmsbl Deiiepa, X UHTETPAIBHOE MIPEACTABIEHUE. TEOPEMBI O CXOIUMOCTH U
paBHOMEpHOI cxogumocT cyMM Deriepa Kk PyHKIUH (C 10Ka3aTEIHCTBOM).

19. Teopema Beiiepiirpacca o npuOInMKeHUN HETTPEPBIBHBIX (GYHKIMH MHOTOUIEHAMHU (C
JI0Ka3aTenbcTBOM). UTO MOXKHO CKa3aTh O 3aMbIKAHUM MHOXECTBAa MHOTOWJIEHOB B METPHUYECKOM
npoctpanctse C [a; b] ?

IIpumepsl 32124 Ha IK3aMeHe
Ilepswiii cemecmp

N A

1. I/ICCJIeI[OBaTL CXOIUMOCTH IOCIIECAOBATCIBHOCTHU {xn } . Xg=—+—+—+..+ .
2 3 4 n+1

2. Jloxa3aThb 10 OTpeCTICHUIO: lim N ———
N—o0

3 e\ k-2

n
3. Haiitu npeznen: lim ('H) 4. Haiitu npenen:  lim —————
X—2 ?X _4

N—o0\ 3n -2
5. Haiitu To4ku pa3psiBa, ONPEACIUTD UX PO f(x) = (Ig Xt

cos (Inx)
6. BbuncianTh nepByro ¥ BTOPYIO MPOU3BOJIHYIO PYHKIHMH f(x) = ——

Bmopoii cemecmp



arctg\ﬁ dx

1. BeruncnauTs HeonpeenEHHbIN UHTErpa: jw
+X X

2 2

o X
2. Hanmcatb ypaBHEeHHUS KacaTeIbHOU MIIOCKOCTH U HOPMaJH K IIOBEPXHOCTH z :E+y7 B TOUKE
M(O0, 2, 1).
3. UccnenoBarh Ha SKCTPEMYM QYHKIHIO z=x°+y2 - xy—x.
n
o x nNf3n+5
4. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJUMOCTH YUCIIOBOM PsiJ nzl(—l) 1)
= n+
© 1
5. UccnenoBaTh Ha paBHOMEPHYIO CXOAUMOCTD PAI ¥ ——=—, XeR .
n=1 \/ng + x4
Tpemuti cemecmp
o0
1. Berauciuth nHTerpai no mMepe Jledera I fdi,ecmm f = ben Apnnea™] - R->R.
R n=1 '
z
2 9 1 dx
2. WccrienoBath HHTErpal Ha CXOJUMOCTb: (IJ cos | — T
sin x X

+00 (x - 1)cos 3x
3. UccnenoBaTh HHTETpA HA aOCOTIOTHYIO M YCIIOBHYIO CXOJMMOCTh é ﬁ dx .
X —4x +

4. Haiitn 00beM, OrpaHHYSHHBIN MOBEPXHOCTAMU: Z=X+Y,Z =Xy, X+y=1,x=0,y =0.

2 2 2 2
5. Hatitn H(2+x—y)dxdy,rﬂe D: x +y 21, X +y =<9, yZX, yS\Ex_
D

Yemeepmuiti cemecmp

1. Haiitu 1£ Xdy | " — BepXHSIst OYOKPY/KHOCTD 4 y2 _a’ ot 1.A(-a,0) 10 T. B(a,0).

2
2. Berauciauth JSJ z dS ecm s = {Xz + y2 +2% <a® x-= y} .

dx + dy + dz

3. Jlokasatp, uto [ — = 0 1o moOoMy 3aMKHYTOMY KOHTypy C, He TlepeceKaroIemy
X+y+z

TIocKocTh X+ Yy + 2 = 0.

. = 22 2 2.~ 22 2 2 3.—
4. Hatitu moTtok moJist F=(x z —x y )i +(3xy z —2xyz )j +(2xy z—2xyz )k
Yepes3 BHEIIHIOI CTOPOHY MOBEPXHOCTH S = (x — 2)2 +(y+ 2)2 +(z —4)2 =4,

5. Pa3noxuTh Ha uHTEepBaie (—u, 1) B psag Pypwe dynkimio f(X) = cos(x/2). Iloctpouts rpaduk
CYMMBI TIOJTyIEHHOTO PsIa.

+00
xdx
6. BeaucianThb, UCIIPOIIb3ys SUIEPOBBI HHTETPAIBL: J —(1+ x3)2 )
0
4. OueHo4HbIe MaTepHAJIbI IS NMPOBEPKH 0CTATOYHBIX 3HAHMH

(chopMHUPOBAHHOCTH KOMIIETEHIIHIA)

Oyenounvle mamepuanvl 01  NPOBEPKU  OCMAMOYHBIX  3HAHUL  Mo2ym  Oblmb
ucnonv308amvl 0 opmuposanua npoepammel  ITHA  (npoepammer  2ocydapcmeeHno2o
9K3aMeHa), a makdce skcnepmom Pocobpuadsopa npu npogedenuu nposepku OUAZHOCMUYECKoll
pabomvl no OYeHKU YPOBHS POPCUPOBAHHOCIU KOMNemeHyull ooyuaowuxcs (npu KOHMpOIbHO-
HAO30PHOIU NpoBepKe).



JlaHHBIN TECT MOXKET OBITh MPEAJIOKEH CTyIeHTaM 3 wim 4 Kypca OakaimaBpuara 1mocje
noxydeHus: oneHok 3a 1, 2, 3, 4 cemectp mo aucHuIuinHe «MaTtemMaTHUYeCKUN aHau3y.
[Ipennaraercs OOuWH BapHaHT TeCTa, BBIOpaHHBIM ciay4yailHbIM oOpa3zom. [lns ycmemHoro
BBITIOJIHEHHS T€CTA BCE 3aJIlaHUs JTOJDKHBI ObITh PEIICHBI BEPHO, KPOME TOTO, PEIICHHE KaXKI0T0
3aJaHUsl JIOJDKHO OBbITh CHAa0XXEHO OIpeleleHUEeM OCHOBHBIX MAaTeMaTH4YEeCKHX IOHATHUH,
BCTPETUBIIUXCS B €ro (OPMYJIHUPOBKE. OTH OINpPEACICHHS HEOOXOJUMO B3ATh W3
MPEJICTABICHHON HUXE OCHOBHOW JIUTEPATyphl MO TUCHUIUIMHE WU U3 IPYTHMX HCTOYHUKOB, C
YKa3aHUEM MCTOYHHKA.

IIpumepHble BapHAHTHI TecTA:

Bapuanr 1.
1. Jansr nea MHOKecTBa C =[0,4] u D =(2,6). Kakoe u3 npuBeIEHHBIX MHOKECTB SIBJIAECTCA UX
nepecedyeHuem?
1) [0,6) 2) (2.4] 3) [0.2] 4) (4,6)
2. JlaHbl (QYHKIMH a(x) = ﬁ_, LX) = % y(X) = é N3 Hux OECKOHEYHO Majoi
ynxuueit npu X — 0 sapngerca Gpynkums:
1) a(x); 2) B(X); 3) HeT BepHOro OTBETA; 4) y(x)

3. Papom Teitnopa mus Gpyaxmuu T (X) = e* B Touke Xo = 0 sBnstercs pan
2 (-1 21k 21 &1
DY A2 I A1
k=1 k=1 k=1 k=0
4. Kakoe U3 MHOXECTB SIBJSIE€TCS KOMIAKTHBIM:
1) [0,6) 2) (2,4] 3) [0.2] 4) (4,6)

5. Kakas n3 QyHkumii packnaasipaercsa B psajg @ypbe mo KOCHHYCaM
1) f()=x Xxe(-mmn) 2) f(x)=€, xe(-11) 3) f(x) x|, xe(-mn) 4)x°,

IS (—1,1)

Bapmuanr 2.
2
1. O6nacteio onpenenenus pynkaun f(x) = X2 +4 gpnsercs MIPOMEKYTOK
1) R; 2) R\{2}; 3) rR\{4}; 4) rR\{2,-2};
5 2
2. Ilpenen lim 2X” + X 27)( paBeH:

x—o  5x3 —6X

1) 2; 2) — ) 2. ; 4) HEeT BEpHOTO OTBETA.

3. I'padux pyHkIMH Y = x* =2 aenseres BBIMTYKJIBIM BBEPX Ha MIPOMEXKYTKE:

1) (0;4x); 2) (—oo;0); 3) mer BepHoro otrBera; 4) (0,5 ;+x).

4. YactHas npoussoanas Gpynkuuu f (X, y)zsin e” mo mepeMeHHON X paBHa

1) ycose®  2) ye* cose™ 3) cose’ 4) cose¥*sine’
5. UuTerpan J.xcosxzdx paBeH:

1) —%sin x> +C; 2) %sin X2 +C; 3) xsinx® + X% cosx?+ C; 4)HeT BepHOTO OTBETA.



Bapuant 3.
1. Kakoe 13 yka3aHHBIX MHOXECTB HE SIBJISIETCS] OTPAaHUYEHHBIM CBEPXY

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

2. Ipoussoanas Gpyukuuu f(X) = X paBHa:

2 x2-1.

1) X€* ; 2) ner Bepuoro otsera; 3) e2*; 4) 2xe*

3. Panom Teitnopa s pynkuuu f(X)=In (X +1) B Touke Xy =0 sBnsercs psn

k-1 o (_ k 0 0
1)2 1) 2);)(;!) X 3) Z%xk 4) Z%xk

2
4. Acumntoroit pyHkmu Y = X

SABJIACTCA IpAMaAt:
1) y=x+1; 2) y=—x; 3) y=x; 4)Her BepHOro OTBETA.
5. 3HaueHUe KaKoro UHTerpajia paBHo o0bemMy tena V

1) HeT BepHOIO OTBETA. 2) J.J-J. (x2 + yz)dxdydz 3) Hj dxdydz 4) szdx
v v

Bapuanr 4.

1. Kakas u3 nocnenoBaTesibHOCTEH SIBJIIETCS CXOsIeics
1

1)% 2) In% 3) n2 4) sinn

2. Kakas u3 ¢yHKIUi SBIsS€TCS HENPEPHIBHON

Sin X, X >
1)% 2) sign x 3) {X+1'X>O 4 { d

x2,x<0 X, X<

3. TlepBoo6pasnoii ans pyukuun  f(X) = X> +2C0S3X spasercs QyHKUHA:
4
1) et BepHOTO oTBeTa; 2) F(X)= 3x2 —6sinx 3) F(x) = XT+ 2sin 3x ;

Zsin 3X.

4) F(x):x—4+
4 3

4. Ilpon3BoaHOM QyHKIHH f(x)=—5cosezx B TOYKE X SABISETCH:

1) 10e**sine* 2) 5cose®*  3) —sine?*  4) cose

5. K xakoMy U3 MHTErpajioB MOXXHO NpUMEHUTh popmyny ['puna

1) J. ydx—xdy 2) _U y2dz Adx —x%dy A dz + z%dz A dx 3) .[ zdx + 2xdy — ydz
L s L

4) J'J‘ xydxdy
D

Bapmuanr S.

1. Jansl nBa MHOKecTBa C =[0,4] u D =(2,6). Kakoe u3 npuBeIEHHBIX MHOKECTB SIBJISIETCS UX

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



2. Kakoii u3 ps10B SIBISIETCSA 3HAKOMOJIOKUTEIbHBIM

1) isinn 2) in‘” 3) i(n+x)3 4)%(—@“
n=1L n=1 n=1 n=1

3. Muddepennnanom ¢pyakiuu f (X) =e+In x sBrusercs GpyHKIUS

1 l) 1 1

ni 2 (e+x d Lo perts

4. Jlanel pyuxkuun — a(X) :ﬁ_’ L(X) :%, 7(X) =§. W3 Hux OGECKOHEYHO OOJIBIION
X

Gynkuueit npy X — 0 apngercsa GpyHkuus:

1) a(x); 2) B(x); 3)uer BepHoro otBeta; 4) y(X).

5. Kakoli U3 HHTErpajioB ABJISIETCS ONPENEICHHBIM

+00
ax . 3e . dx .
1) j3x2 o7 2) L In2xdx; 3) '1[ 5 4) HeT BEpHOT'O OTBETA.

Bapuamnr 6.

1. Janst nBa MHOKecTBa C =[1,6] u D =(0,3). Kakoe u3 npuBeI€HHbIX MHOKECTB SIBJISIETCS UX
o0bearHeHueM?

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

2. Kakoii u3 psiioB SBISCTCS 3HAKOUSPETYFOIIIHMCS

1) isinn 2) in‘” 3) i(mx)"’ 4) i(—e)n
n=1 n=1 n=1 n=1

3. Kakas u3 ¢pyHKIMIT SBIsETCS pa3pbIBHOM

X+1, x>0

1) e®sx 2) signx ) DI 4) sinx
%+1,xso

x3 -2

4. AcummToToi QyHKIHH Y ="—
X

ABJIAETCS TPAMAS:
1) y=x+2; 2) y=-x; 3) y=x; 4)Her BepHOro OTBeTA.
5. Yacrnas npoussoanas Gyukunu f(X,y)=sine” no nepemennoii y pasua

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

Bapuanr 7.

1. O6macte onpenenenust pyHkiuu Y = In(3+2X) umeer BUI:
1) (—§ ; +OO) ; 2) (—oo;—g) ; 3) Het BepHoro oreera; 4) (0;+x).

2 2
__1 _ 3 _X+3 .
2. lanbl pynxuun - (X) = 3’ L(X) = =, y(X) = SR N3 Hux 6ECKOHEYHO OONBIION
X
gynxuueii npy X — —3 aBnsercs QyHKIHUS:
1) a(x); 2) B(x); 3)uer Bepuoro otBeta; 4) y(X).



3. ubdepermmanom dyrxmmm T (X) =C0s X +36% sprsercs bynxums
1) —sin x+9e** 2) (—sin x+3e3x)dx 3) sin x+3e°* 4) (—sin x+9e3x)dx

4. llepBoo6pasnoit ans pyukuuu f(X)= x® +2sin3x seasercs GyHKIHUS:

,
1) Her BepHOro oTBETA; 2) F(x)=7x®—6sinx; 3) F(x) :%—%COSSX;
4) F(x):x—5+2c033x
7 3 '
5. 3HaueHHEe KAKOTO MHTErpaja paBHO Iuomaan GUrypsl S
2z
1) HeT BepHOTO OTBETA. 2) j j dxdy 3 j j (X + y)dxdy 4) | sdx
S S 0

Bapuanr 8.

1. Kakoe u3 YKa3aHHBIX MHOXKCECTB HE SABJISICTCA OIPAHUYCHHBIM CHU3Y

1) (-314)  2) (~»,4] 3){[0On):neN} 4) {%:neN}

2
2. Ilpenen lim w paBeH:
x—>-1x—-2x—-3
1) 3; 2) —%; 3) HeT BEpHOTO OTBETA,; 4) —%.
3. Psanom Tefmopa JUTS (1)yHKuI/II/I f (X) =cosx B Touke Xy =0 sBnsercs psn
(-1 3) 1k
=X 4
1 Z (2k)I 2) Z (2k) ) kzzik! ) Z(Zk)'
4. Kakoi#l u3 HHTErpajaoB ABJIAETCS HEONpPEEICHHBIM
+00
dx 3e dx

1 ; 2 In 2xdx ; 3) | = 4) Bce.
)j3x2—27 ) 1. ) '[x )

5. K xakoMy U3 MHTerpajoB MOXHO nNpuMeHUTh popmyny ['aycca-OcTporpanckoro

1) _[ ydx—xdy 2) _U y2dx A dy — x2dy A dz + z2dz A dx 3) .[ zdx + 2xdy — ydz
L s L

4) ” xydxdy

D

Bapuant 9.

1. Kakas u3 mocie1oBaTeIbHOCTEN ABISIETCA CXOOAIENCS
1

1) 8Ini 2) n4 3) cosn 4) %
n n
2. Tpoussoanas pynxmun | (X) = COS(X?’) paBHa:
1) —3x* COS(X?’) ; 2) HET BEpHOTO OTBETa; 3) 3x?sin (Xg)  4) —3x?sin (X3) :

3. 'padux Gynkmmm Y = x* -5 spnsercs BBIITYKJIBIM BBEPX Ha IPOMEXKYTKE:

1) (0;+90); 2) (~o0j+90); 3) Het Beproro oTBeTa; 4) (5;+00).



4. Kakoe U3 MHOECTB SIBJIAECTCS OTKPBITHIM Ha €BKJIHUJOBOW MPAMOI:
1) [0,6) 2) (2.4] 3) [0.2] 4) (4,6)

5. Kakas u3 ¢yHkuuii packinansiBaercs B psag Oypbe mo cuHycam
1) f(x)=x% xe(-mm) 2) f(x)=e", xe(-11) 3) f(x)=x|, xe(-mm)
4)x3, xe(-2,2)

Bapuant 10.
1. lanber nBa MHOkecTBa C =[0,4] u D =(2,6). Kakoe n3 npuBeNEeHHBIX MHOXECTB SIBISETCS

pasnocteio C\D?

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

2. Kakag n3 mocienoBaTeaIbHOCTEN SIBISIETCS CXOAAIIECs
1 1

1) n2 2) In% 3) en 4) sinn

3. Kakoii u3 psi1oB SBISCTCS 3HAKOICPEMEHHBIM
1) dsinn 2) > n" ) Z(n+x)3 4) > (—e)"
n=1 n=1 n=1 n=1

4. Psanom Teiinopa nns pyukiuu f (X) =sin X B Touke XO =0 sapnsercs pan
k k-1

=, (-1) ~1) g By o1 2
1 ( 2k 1 k14 X
)ZL«) Rk )Z(Zk 1)|X 3 Z(Zk 1 )kz_(:)(zk)
5. Kakast 13 To4eK sBISETCS TOUYKOW MaKCUMyMa JUTsl QYHKIH Yy = 8X —% x4
1) 2; 2) 12; 3)—2; 40
Kuroum k tecry:
Bapwuanrt 1 1 2 3 4 5
OtBeT 2 4 4 3 3
BapuanT 2 1 2 3 4 5
OtBer 4 2 3 2 2
BapwuanT 3 1 2 3 4 5
OTtBeT 3 4 1 3 3
BapuanT 4 1 2 3 4 5
OtBeT 1 1 4 1 1
Bapwuanr 5 1 2 3 4 5
OtBer 1 2 3 2 2
Bapuant 6 1 2 3 4 5
OTtBeT 1 4 2 3 3
Bapuant 7 1 2 3 4 5
OtBet 1 1 4 3 2
BapuanT 8 1 2 3 4 5
OtBer 2 2 1 1 2




BapuanTt 9 1 2 3 4 5
OTtBeT 4 4 3 4 4
Bapuanr 10 1 2 3 4 5
OtBer 3 3 1 2 1
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