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1. KoMmnereHuMm W HWHIAMKATOPbI MX JOCTH)KeHHs, NpoBepsieMble JTaHHBIMU
OLIEHOYHBIMHU MaTepuaIaMu

[{enbro OCBOEHUS TUCUUIUIMHBI SBJISIETCS (POPMUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:

OIIK-1 Cnocoben npumensmo (hyHOAMEHMATbHbIE 3HAHUSA, NOTYYeHHble 8 001acmu
Mamemamuyeckux HayK U Mexaruxku 6 npogheccUuoHanibHoll 0esamenbHOCmu

OIIK-2. Cnocoben pazpabamviéams, aHATUUPOBAMb U BHEOPAMb MaAMeMamuieckue Mooeiu 8
COB8PEMEHHOU HayKe U meXHUKe, dKOHOMUKE U YNPAGIeHUU

PesynpTaramu OCBOCHUS JUCIUILIAHBI SBIISIOTCS CIICTYIOIINE:

POOIIK 1.1 3naem munosvie NOCMAaHO8KU 3a0a4 MAMEMAMUKU U MEXAHUKU, KIACCUYecKue
MemoObl peuleHus, meopemuyecKue 0CHO8bL MeMo008 U SPaAHUYbL UX NPUMEHUMOCTNU

POOIIK 1.2 Cnocoben adoanmuposamsv uzeecmuule mamemamuyeckue mMemoowvl 0is peuleHus.
NOCMABNeHHOU 3a0ayu 8 001ACU MAMEeMamuKy U MexaHuKu

POOIIK 1.3 Cnocoben nposecmu peuieHue nocmasieHHoU 3a0a4u 8 001acmu Mamemamury u
MEXAHUKU C UCNONb30BAHUEM NOJLYUEHHBIX DYHOAMEHMATIbHBIX 3HAHUU U NOTYYUMb Pe3VIbmam
POOIIK 2.1 Ilpogooum nouck, c6op u CmpyKmypuposauue/cCucmemamuzayuio uHghopmayuu no
3A0AHHBIM KPUMEPUAM Ol NOCIMPOEHUSL MAMeMamuieckou MoOeu, UCNOIb3YeMOol OJisl peueHuUs
3a0a4u.

POOIIK 2.2 Ilpumensem cmanoapmubsie u munosvie 0eticmaus npu nposedeHuU 8cex dmanos
MaAmemMamuyecko2o MOOeIUupo8anus npu NOCMpPOEHUU MamemMamudeckol Mooenu
onpeoeneHHo20 muna

POOIIK 2.3 [Ilpumensiem nooxoosl eu3ayanuzayuu u NpeoCmasienus pe3yivmamos
MAMeMamuyecko2o MoOenuposanuss Oai anpoobayuu u OeMOHCmPayuu 6 6ude Omuemos,
npezenmayuii U Hay4HsvlX meKcmos

2. OueHOYHbIEe MaTePUAJIbI TEKYIEro KOHTPOJIS U KPUTEPUU OLleHUBAHUS

DneMeHTBI TEKYIEro KOHTPOJISL:

— TECTHI;

— KOHTpOJIbHBIE paboTa;

— UH/MBH]lyaJIbHBIE 3aJaHUS;

— KOJIJIOKBUYMBI 110 TEOPUH (110 JKEJaHUIO);

— MOATOTOBKA JIOTIOJIHUTENBHBIX MAaTEPUAIIOB 110 KYpCY (T10 JKEeJIaHUI0);
— y4JacTHe B COPEBHOBAHUU IO HHTETPUPOBAHUIO (IO KEJIAHUIO).

| cemecmp odyuenusn

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

TpeboBaHus 110 BBIMOJIHEHUIO TECTA: TECT CUYUTACTCS MPONACHHBIM, €CITH CTYICHT BEPHO
caemnan 20 3ananuii. Pemenust 3aganuii JOHKHBI OBITh KPATKO 3aMMCaHbI B TETPAIH.

[Ipumeps! 3ananmii:
1. Beranciute inf {f(x) | f(x) = x?+4x+3, x €R}. Bepuslii oteT: -1

2. dynknus y=3x-6 3a1aHa Ha MHOXKECTBE A.

ITpu kakux A QyHKIUS sBIsSETCS HHBbEKIMeH? BpiOepuTe Bce mpaBuiIbHbIE 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].

Bepusrit otBet: b, C, €, f.

3. Kakue QpyHKIMU U3 CIIUCKA SBISIOTCS MHBEKIUEH, €Il Bce (PYHKIIMH 3a/1aHbl Ha
npoMexytke (- /2, n/2).



Bribepure oMH WM HECKOJIBKO OTBETOB:

a) 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
Bepusiii otBeT: 8, d, €, h

KoasnokBuym (mpoBoautcs Bo Bpems koHcyabTamuii, POOIIK-1.1, POOIIK-1.3, POIIK
2.1., POIIK 2.2, POIIK 2.3) . TemsI st 00CykaeHUS: MHOKECTBA U ONEPAI[UH HAJI
MHOXecTBaMu. HekoTopsie popmyiel Teopun MHOKeCTB. CemeiicTBa MHOXecTB. Onepanuu Hax
cemeiictBamu. OtoOpakeHust MHOKeCTB. OCHOBHbBIE TOHATHSA. MHOKECTBO BELIECTBEHHBIX
yricen. TOYHbBIE rPaHH YUCIIOBBIX MHOXKECTB. HaTypanbHbIe rciia KaK MOAMHOXKECTBO
BellecTBeHHbIX. L{enble 1 parmonanbHbie yncna. CynecTBOBaHHE KOPHEH 13 BEIIECTBEHHBIX
grcen. CBoiicTBa 00pazoB U MpooOpa3oB mpu 0ToOpakeHnu. MOITHOCTh MHOXKECTBA. CUETHBIE,
HECUETHbIe, KOHTUHYaIbHbIe MHOXKECTBA.

Kpurepuu onienuBanus:

O1eHKa «OTIIMYHO», «XOPOLIO», «YAO0BIETBOPUTEIIBHO» MOXKET ObITh BHICTABICHA TOJIBKO
IIPYM HAJWYMM y CTYJIEHTA JINYHBIX KOHCIIEKTOB C OTBETAMH Ha YKa3aHHBIE TEMbI U yKa3aHUEM
JUTEpaTyphl, KOTOpas ObLIa KCII0JIb30BaHa IIPU MTOJATOTOBKE KOHCIIEKTOB.

Pe3ynpTaThl  KOJUIOKBUYMAa  ONpPEICNAIOTCS  OLEHKAMHM  «OTJIMYHO»,  «XOPOILOY,
«YAOBIIETBOPUTEIBHOY, HEYIOBIECTBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABISETCSA, €CIM CTYIEHT IIOKa3aJl 3HaHUS B BBHIOpAHHOMH
CIIy4aiiHbIM 00pa3oM TeMe, BBIXOJSAIIME 3a MPEAEbl COIEpKaHUs JEKUUN (CaMOCTOSTENIbHbIE
JI0Ka3aTeIbCTBA OTAEIbHBIX PE3YIbTATOB).

OneHka «XOpOLIO» BBICTABISIETCSA, €CIAM CTYAEHT I[I0Ka3aJl 3HAaHUS B BbIOpaHHOMN
cilydaliHbIM 00pa3oM TeMe, He BBIXOSIIUE 3a paMKH JOKa3aHHOTO Ha JIEKLIUSAX.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISAETCS, €CIM CTYACHT TIIOKa3aJl 3HaHWs B
TepMUHaX U (pakTax BIOPaHHOW CIydalHBIM O00pa3oM TE€Mbl, HO HE CyMeJ JOBECTH /10 KOHIA
HEoOXO0UMBbIE JOKa3aTeNIbCTBA, KOTOPbIE ObUIM MTPUBEICHBI HA JEKIUIX.

Onenka «HeynoBieTBOPUTENbHO» BBICTABIAETCSA, €CIM CTYAEHT HE CMOI JaTh
ornpezeneHus, He0OX0oAUMBbIE /1151 0OCYKIEHUS BBIOPAHHOM ClydalfHbIM 00pa3oM TEMBI.

HNuausuayannsHoe 3axanue Nel (BpinoJinsiercsi B pamkax CPC, 1awores pa3indHbie
BapuaHTbl, npoBepsitorcsi POOIIK-1.3, POOIIK-1.2)

JToka3ath, UCIIOIB3YSI METO/] MATEMATHYECKON MHTyKIIAH:

1.24+2-5+..4+n-(3n-1) = n2(n+1),Vn €N

TpeGoBaHus MO BBHITIOIHEHHUIO: IPUBEICHO JI0KAa3aTEIbCTBO, COJEPIKAIEee POBEPKY Oa3bI
WHIYKIMU U IPAaBUIBHO BBINOJIHEHHBIA HHIYKIIHOHHBIN MIEPEXO/.

3acUnUTBIBAETCS TOJIBKO IIPAaBUJIbHO BBIIIOJIHCHHOC 3a/1aHHUC. OHCHKaZ «3aueT» nmm «Heszauer»

KonTpoubHnas padora Nel (BbINOJIHSIETCS HA IPAKTHYECKOM 3aHATHH, 1aI0TCSl Pa3JIMYHbIEC
BapuanThbl, nposepsitorcsi POOIIK-1.2, POOIIK-1.3.)
BAPUAHT 1
1. Jloka3aTh 1O ONpPENETICHUIO: lim N[ p——
nN—o0
2. Halitu npenensr:

Uo_1 10" 41! n+3 : n "
1 lim — 2 lim —— 3 lim | —— 4 lim | —
2.1 n—oWa_1 2.2 N2 (n11y1 2.3 n—>oo(3n_2) 2.4 n—>oo(n+]_)
3. UcciienoBaTth moCien0BaTeIbHOCTH HA CXOIUMOCTD:

X 1+1+1+ +1 = ( )
=t g+—3+.+—3 X, =cos( mn )-



TpeGoBanus 10 BHINOIHEHUIO 33JaHUH KOHTPOJIBHOM pabOThI 10 HOMEpaMm:

1. JIomxHO OBITH BEPHO 3aMIMCaHO OINPECIIEHUE U IIPOBEIEHO JOKA3aTENbCTBO

2. Ko BceM 3amaHusIM JIOJDKHO OBITH NPUBEACHO PELIEHHE, NMPHUBOJSAIIEE K BEPHOMY
OTBETY.

3. K 3amanusiM 10JDKHO OBITH IPUBEICHO PAcCyKICHHE, UCIOJB3YIONIEe ONPEACICHUS H
TEOPEMBI O CXOJAUMOCTH IOCIIEI0BATEILHOCTEW U IPUBOJAIIEE K BEDHOMY OTBETY.

Kpurepun onenuBanus:

Pe3ynbTathl KOHTPOJIIBHON DPAaOOTHI ONPEAENAIOTCS OLEHKAMU «OTJIMYHO», «XOPOILIO»,
«YJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHO.

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

OneHKa «XOpOII0» BBICTABIISIETCS, €CJIA JIaHbl IPABUIIbHBIE PELICHUS 5 3a4a4.

OneHka «yAOBIETBOPUTENBHO» BBICTABIISIETCS, €CJIM JaHbl IpaBUJIbHBIE pelieHus 4
3azay.

KoutpoabHasa paGora Ne2 (BbINOJHSIETCS HAa NPAKTHYECKOM 3aHSATHH, JAIOTCS
pazinvHbie BapuaHThl, nposepsitorcsi POOIIK-1.2, POOIIK-1.3.)
BAPUAHT 1
lim sinx=0
1.Jloka3zaTh 10 ONnpeaeacHuIo: X7

2
X~ — 3x Jx =2 +x—2 o Ig 1+ sin x [X+3]2x

lim ——— lim lim
X—=3In 1+x 3 X—2 JXZ _a x—0 _x+x2

4 2 -1 5, *7ox-3
n
1+x =14+nx+o(x),x—0

1

6. Jloka3ats: 7.HaiiTi TOYKH paspbIBa, OMPEACINTD HX pox: ()= (19

TpeboBaHusI 110 BBINOJIHEHUIO 3a/1aHUN KOHTPOJIbHOM pabOThI 110 HOMEpaM:
1. JIoykHO OBITH BEPHO 3alMCAHO ONpPEIETICHUE U TPOBEACHO J10Ka3aTeIbCTBO
2 — 5. Ko BceM 3aaHusIM JIOJDKHO OBITh MPUBENICHO PEIICHUE, TPUBOJISIIEE K BEDHOMY OTBETY.
6. JIomkHO OBITH BEPHO 3allMCaHO OIpeJIeIeHUe U IPOBEIEHO JJ0KA3aTeNbCTBO
7. JJoKHO OBITh IPUBEAECHO 0OOCHOBAHUE TOUEK Pa3phIBa C UCIOJIb30BAaHUEM OIIPEACIICHUS
TOYKH pa3pblBa U HAXOXKIEHUS IIPEIEIIOB.

Pe3y.]'II>TaTBI KOHTpOJ'ILHOﬁ pa6OTLI OIIPEACIIAOTCA OLCHKAMH «OTIIMYHO», «XOPOLIO»,
«YOOBJICTBOPUTECIIBHO», «KHCYIOBJIICTBOPUTCIIBHO).

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

OIIGHKa «XO0pOIIO0» BBICTABIIACTCA, €CIIM JaHbI ITPABUJIBHBIC PCIICHUSA 5 3agad.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA, C€CJIU HOaHbl IPABUJIBHBIC PCHICHUSA 4
3aaad.

NuauBuayanbHoe 3aganue Ne 2 (BbinoJiHsercs B pamkax CPC, nawrest pa3jimyHbie
BAPUHAHTHBI, IPAQUKH CTPOATCH MOCJe Hccae0BaHuA QyHKUMH, Bpy4YHylo. IIpoBepsitorces
POOIIK-1.3, POOIIK-1.2, POOIIK-1.1)

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

y=x+yx>=1, 2) y=sin(x)-In(sin(x)). Ha oxxoM rpaduke BHIOPaTh TOUKY, IIOCTPOUTH Ipaduk
MHorowieHa Teinopa BTOpOro nopsika B 3TOM TOUKE.

ITocTpouTh KpHUBYIO, 33/laHHYIO0 ITapaMETPHUUECKH, MPOBEIS UCCIIEAOBAHHE C MMOMOIIBIO
MPOU3BOJHBIX: X = (t* +6t+5)/3,y = (t* —54)/2t

PC3YJ'ILT3.TBI HHAUBUAYAJIBHOTO  3aJaHHA  OHNPCACIANOTCA  OLHCHKAMU  «KOTJIMYHO),
«XOopouIo», «KyaoBJICTBOPUTCIbHO», «KHECYAOBJICTBOPHUTCILHO.



OneHka «OTJINYHO» BBICTABIISIETCS, €CJIM HCCIIEN0BAaHbl M TOCTPOEHBI TPU KpUBBIE, a
Taxke rpaduk MHOrouseHa Teitnopa.

OneHka «XOpoIl0» BBICTABIISIETCS, UCCIEJOBAHO U IOCTPOEHO JIBE KPUBBIE U3 TpEX, a
Takke rpaduk MHOTOwIeHa Telaopa K 0JHOM U3 MOCTPOCHHBIX KPUBbIX.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, €CIM MOCTPOEHA OJIHA KpUBas U3 TPEX U
rpa¢guk MHOrOouIeHa Teiopa K 3TOM KPUBOM.

B ocranpHbIX ciydasx — oneHka «HeynoBIeTBOpUTEIbHON.

Il cemecmp obyuenun

KourtposabHasi padora Nel (BBINOJHSAETCS HA NMPAKTHYECKOM 3aHATHH, JAIOTCHA
pa3ju4uHbie BapuaHThl, npoBepsitorca POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1. Boruucnuts HeonpeAeaEHHbIE HHTETPaJIbl:

Iarctg\il; dx ; aix | xax f dx
L (1+XN 2 X —2x +2x—1’3' :/X +1’4' Vax-1-Yax-1°

5 i .
5. Jtg™xdx 6. J&dx,] [sinx-chxadx
sin2x + 2sinx

TpeboBaHusI 110 BBIIOJIHEHUIO 33/JaHUI KOHTPOJIBLHOU paboThl IO HOMEpPaM:

1 — 7. Ko BceM 3aiaHusIM JOJDKHO OBITh NPUBEICHO pEIleHUE, IPUBOASIIEE K BEPHOMY
OTBETY.

Kpurepun onienuBanus:

Pe3ynbTathl KOHTPOJIBHON DPAOOTHI ONPEAENSAIOTCS OLEHKAMU «OTJIMYHO», «XOPOILOY,
«YZAOBIIETBOPUTEIBHO», HEYIOBIETBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABIISIETCS, €CIIH JIaHbl IpaBUIIbHbBIE pelIeHus Oonee 5 3a1ad.

OneHka «xopoIo» BBICTABIISAETCS, €CJIU AAHbI IIPABUIIbHBIE PEILICHUS 5 3a/1a4.

OneHka «yJOBJIETBOPUTENIBHO» BBICTABISIETCA, €CIM JaHbl IMpaBWIbHbIE pelieHus 4
3az1ad.

KossiokBuyMm (MpoBoAMTCS HA MPAKTHYECKOM 3aHATHH, npoBepsitoTcest POOIIK-1.1,
POOIIK-1.3, POOIIK 2.1., POOIIK 2.2, POIIK 2.3) .
Tembl a5t o0cy:xxaennsi: 1. O6bequHEHNE CEMENCTBA OTKPBITHIX MHOXKECTB OTKPBITO. 2.
ITepeceueHre KOHEYHOTO YHMCIIa OTKPBITBIX MHOXKECTB OTKPBITO. 3. [Iepeceuenne cemelicta
3aMKHYTBIX MHOKECTB 3aMKHYTO, 00bEJMHEHHE KOHEYHOI'O YK CIIa 3aMKHYThIX MHOXKECTB
3aMKHYTO. 4. CBOICTBa 3aMBIKaHHsI MHOXKECTBA. 5. OrpaHMYEHHOCTh KOMIAKTa. 6. 3aMKHYTOCTb
komnakra.7. Kputepuii KoMIakTHOCTH B METpUUYECKOM TnpocTpaHcTe. 8. Kpurepuii
KOMIIaKTHOCTH B €BKJINJIOBOM IIpOCTpaHcTBe. 9. IlepecedeHne HeHTpUpOBaHHOIO CEMEICTBA
koMnakToB He mycto. 10. CoiicTBa pyHAamMeHTanbHBIX NocienoBaTenbHocTel. 11. [TonHoTa
noanpocrpancTsa. 12. KoMmakTHOCTE MHOKECTBA B moAnpocTpaHcTse. 13. Kpurepuii
HENpPEepPHIBHOCTH 0TOOpakeHus (depe3 mpooOpa3bl OTKPBITEIX MHOXKECTB). 14. HenpepbIBHBII
o0pa3 komnakTa ecTb koMnakT. 15. T. Beifepirpacca o HenpephIBHBIX ()YHKIMAX Ha KOMITAKTE.
16. O6 oOpatHOM oTOOpaxkeHuu kommnaktoB.17. T. Kantopa o paBHOMEpHOW HENPEPHIBHOCTU
HENpEepbIBHON (QYHKIIUN HAa KOMITaKTe.

Kpurepun onieHnBaHus:

O1eHKa «OTIIMYHO», «XOPOLIO», «YJA0BIETBOPUTEIBHO» MOXKET ObITh BHICTABICHA TOJIBKO
IpY HAIMYUM Y CTYACHTA JMYHBIX KOHCIIEKTOB C OTBETAMM Ha yKa3aHHbIE TEMbl U yKa3aHHEM
JIUTEpaTyphl, KOTOpas ObLIa NCIOJB30BaHA IIPU MOATOTOBKE KOHCIEKTOB.



PesynpTaThl  KOJUIOKBUYMa  OIPEICNISIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOPOILIOY,
«yJIOBJICTBOPUTEIBHOY, HEYJOBICTBOPUTEIHEHOY.

OneHka «OTJIIMYHO» BBICTABISETCSA, €CIM CTYICHT IIOKa3aJl 3HAaHUS B BBHIOpAHHOMN
CIly4aiilHBIM 00pa3oM TeMe, BBIXOMSIINE 3a MpPEAeibl COAep)KaHUs JEKIUi (CaMOCTOSATENbHbBIC
JI0Ka3aTeIbCTBA OTACIBHBIX PE3YIbTATOB).

OmeHKa «XOpOILIO» BBICTABIACTCS, €CIM CTYACHT IIOKa3aJl 3HAaHHWA B BHIOpaHHOMN
cilydaifHbIM 00pa3oM TeMe, He BBIXOSIIUE 32 PAMKH JOKa3aHHOTO Ha JIKLUSX.

OueHKa «yZOBJIETBOPHTEIBHO» BBICTABIISCTCSA, €CIM CTYACHT IIOKa3ajl 3HAHUS B
TepMUHAX U (PakTax BHIOPAHHOW CIy4aiiHBIM O0pa3oM TeMbl, HO HE CyMeJ JOBECTH 10 KOHIIA
HEOOXOMMBIE JI0KAa3aTeNIbCTBA, KOTOPbIE OBUIN MPUBEACHBI Ha JIEKIIUSX.

Onenka «HeynoBIeTBOPUTEIBHO» BBICTABIACTCS, €CIM CTYJEHT HE CMOT [aTh
OIpeIeTIeHNs], HEOOXOJMMBIE /ISl 00CYKJICHNSI BBIOPAaHHOW CITy4aliHBIM 00pa3oM TEMBI.

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

l.Hymm f:Kmy@m:i%y:ma+nz:ﬂm,}hﬁn1dﬂ%ﬁ_

2. u3+3xyu +1=0;x5=0;yy =1 Haiitn UO(XO’ yo)? du(xo, yo)-

FUCOSX 0 o P f Tei
_E'XO =0;y7=0. Pasnoxure f no ¢popmyne Teilnopa 10 BTOporo nopsiaka BKIIOYUTENBHO.
2 2
. X Yy
4. HanucaTh ypaBHEHHS KacaTeJbHOM IMJIOCKOCTU M HOPMaJIM K IOBEPXHOCTH Z = EJFT B

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

—

oo X T
=3-4] ¢ynxun 2=\ 19 y)) BTOuKE Mo Z’l .

5. Haiit mpon3BOHYIO B HAIllpaBICHUU |

Haiiti mogyns rpanuenTa 3toil pyHkuuu B Touke Mo. B HampaBrieHun kakoro BeKTopa
CKOPOCTh pocTa GyHKIIUUA HauOobIas?

2 2
6. UccnenoBaTh Ha SKCTPEMYM (PYHKITUIO Z=X +Y —Xy—X.

1,01
7. Beraucautb npubInxKEHHO arCth .

TpeGoBaHus 10 BHIMOIHEHUIO 331aHUI KOHTPOJIBHOW PabOThI IO HOMEpaM:

1 — 7. Ko BceM 3agaHUsIM JOJKHO OBITh MPUBEJEHO PELIEHUE, MPUBOASIIEE K BEPHOMY
OTBETY.

Kpurepun onenuBanus:

Pe3ynpTaThl KOHTPOJBHOM pabOTHI ONPENeNsioTCs OLEHKAMU «OTIHYHO», «XOPOIIOY,
«YAOBIETBOPUTENBHOY, «HEYIAOBIECTBOPUTEIHBHO.

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, €CIIM JaHbl IPaBUIIbHBIC PElIeHus Ooee 5 3aaay.

OrneHka «xXopoIi10» BbICTABIISETCS, €CIIU JaHbl PaBUIIbHBIEC PelIeHus 5 3a/1a4.

OneHka «yIOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIM JaHbl IpPaBWIbHBIE pelIeHUs 4
3ajad.

NuauBuayanbHoe 3aganue Ne 1 (BpinoJinsiercs B pamkax CPC, nawrest pa3jinyHble
BAPUAHTBDI, I0JIKHO OBITH NMPEACTABJIEHO MOJIHOE pPellieHne, ¢ MCN0Jb30BAHUEM YKA3aHHOTO
metoaa. [Iposepsitorcss POOIIK-1.3, POOIIK-1.2, POOIIK-1.1)

BAPUAHT 1.

2
1. UccnenoBars Ha skcTpeMyM (yHKIuO U=(5-2x+Yy)e* 7.
2. UccnenoBaTh Ha SKcTpeMyM (yHKIMIO, TpUMEHsst MeTos1 Jlarpanika:



U = (x=1)?+(y—2)>+(z—3)?, mpu jom. ycnoBusx x>+y>+z2=21, 3 x + 2y + z =0.

Pesynbratel MHIAMBUAYANbHOTO 3aJaHUS  ONPEHEIAIOTCS  OLEHKAMM  «OTIUYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

O1neHKa «OTIMYHO» BBICTABIISIETCS, €CIIM TOJHOCTBIO HMCCIEIOBAHBI Ha 3KCTpeMyMoOe
GyHKIIHH.

O1eHka «XOpOILO» BBICTABISAETCS, €CIM OJHA (YHKIHS HMCCIEJOBaHA IMOJHOCTHIO, BO
JIpyroil HaWJeHbl BCE KPUTHYECKHE TOYKH, HO €CThb HeJ0opabOTKe NpU IpOBEpPKE HUX Ha
KCTPEMYM.

OneHka «ylOBJIETBOPUTENILHO» BBICTABIAECTCSA, €CIM €CTh HeIopaboTKM B 000MX
3a/laHusiX, HO B O00OMX ciyd4asX IIOKa3aHa BeEpHas I10CJIEOBATEIbHOCTh JAECWCTBUNA IIpU
MCCJIEOBAHUH HA DKCTPEMYM.

B ocranpHbIX ciydasx — oneHka «HeynoBIeTBOpUTEIbHON.

KonTpoabHass padora Ne3 (BbINMOJIHSETCS HA NMPAKTHYECKOM 3aHSTHHU, JAIOTCS
pa3ianuHbie BapuaHThl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1.

n
3n+5
4an+1

0 n
HccnenoBaTh Ha aOCOTIOTHYIO U YCIOBHYIO CXOJUMOCTD YUCIIOBOM psij ngl(—l) (

TpeGoBaHuMs 110 BBIMOIHEHUIO: IPUBEACHBI PACCYKICHUS, COAEpIKaIe HEOOXOANMbIE
(GOpMyYIUPOBKY MPU3HAKOB CXOAUMOCTH U MPUBOISIINE K BEDHOMY OTBETY.
3acuuTHIBAETCS TOJIBKO MPABUIIBHO BBINOIHEHHOE 3aanue. Ouenka: «3auer» uin «Hezauer».

Il cemecmp obyuenusn

Kontposabnasi padora Nel (BbINOJHACTCS Ha NPAKTHYECKOM 3aHATHH, JAIOTCH
pa3nuyHbie BapuaHTthl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPHUAHT 1.

nn
® 2 X
1. Haiitu 061acTh CXOIUMOCTH CTEMEHHOTO Psijia X ——
n=1 \/;
n
. . . ® (-1
2. Haiiti 06s1acth aOCOJIFOTHOM M YCIIOBHOM CXOJIMMOCTH (DYHKITMOHAILHOTO Psia 21)(7
N=ln" +4/n

Xt —sin(t)
3. Pa3noxuth 1o creneHsaM X (yHKIHIO 5 ——dt
t
4. MccnenoBaTh Ha paBHOMEPHYIO CXOJIUMOCTh (DYHKITMOHAIBHYIO ITOCIIEA0BATEILHOCTh
n . ]
f,(x) = x" (1—2x) Ha otpe3ke [0;1] , moctpouts rpaduxn f, f,, f =limf .
5.(*) MoxeT 11 1oce10BaTeIbHOCTh Pa3phIBHBIX (DYHKUUN CXOAUTCS paBHOMEPHO K
HENpepbIBHON QYyHKIUN?

1
f(x) = N
6. Paznoxurs B psix Maknopena. Halitu paguyc cXoQUMOCTH 3TOTO Psiaa.
[1. 2 Bpn P pazmyc cxor psin

1

3 4

o0

7. Jlokazath paBHOMEPHYIO CXOJIUMOCTH psifia Zl
n=.

n +xX

¢ moMoIIbI0 Mpu3Haka BeliepmTpacca

Ha MHOXecTBe K .



© cos(nx)
8. MccienoBaTh paBHOMEPHYHO CXOAMMOCTE (PyHKIIMOHANBHOTO Psiia &~ 2 Ha MHOXECTBE
=L n"+x

[0;+00).

TpeGoBaHus 110 BBIIOIHEHUIO 331aHUI KOHTPOJIBHONW PabOThI IO HOMEpaM:

1, 2, 3, 6, 8. K atum 3amgaHusiM JOHKHO OBITH TMPUBEICHO PEUICHHE, MPUBOMISIINEE K
BEPHOMY OTBETY.

4. JlomxHO OBITH NMPUBEICHO pEIIEHHWE U IMOCTPEHBI TpapuKH yKa3zaHHBIX (DYHKIHNA
(Bpy4HYIO).

5. JlomwkeH OBITh JaH TPABWIBHBIA OTBET (IOJOXKHUTEIBHBIN) IyTeM MOCTPOCHHS
HOJTBEPKIAIOLIEr0 IpUMepa.

7. JlomkHO OBITP TNPHUBEIEHO JI0KA3aTEIICTBO C BEPHBIM MPUMEHEHHEM IpU3HAKa
Beiiepmpacca.

Kpurepun onieHuBanus:

PesynbTaThl KOHTPOJBHON pPabOTHI ONPENENAIOTCS OIEHKAMHU «OTIUYHOY, «XOPOIIOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

OneHka «OTJINYHO» BBICTABIISIETCS, €CIIM JIaHbl IIpaBUIIbHbBIE pelIeHUs Oosee 5 3a1ad.

OneHka «xopo1o» BBICTABIIAETCS, €CJIU JaHbl IIPABUIIbHBIEC PEILICHUS 5 3a/1a4.

OneHka «ylOBJIETBOPUTEIBHO» BBICTABIISIETCA, €CJIM JaHbl IpaBWIbHbIE pelieHus 4
3aj1ad.

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

n
Tembl s oocy:kaenusi: 1. Mepa 6pycas R . 2. ChopmyaupoBaTs u 10Ka3aTh JEMMY O
MPEICTABICHUH OTKPHITOTO MHOKECTBA B BUIE OOBEAMHEHUSI CEMENCTBA HETIEPECEKAIOITUXCS

n n
OpycoB. 3. Mepa oTkpbITOro MHOKecTBa B IR, 4. BHemnss mepa MmHoxkecTBa B R, 5,
n
M3MepuMble MHOXKeECTBA. 6. [ToKa3aTh, 4TO COBOKYIHOCTh BCEX M3MEPUMBIX MHOXKECTB B R
o n v
o0pasyet curma-anre6py. 7. Kpurepuii n3mepumoro MHOkecTBa B R | ncnons3yrommit

n >
3aMKHyTbIe MHOKeCTBA. 8. Mepa JleGera 8 R, 9. Cpoiictea mepsi Jlebera. 10. Teopema 06
MHBapHaHTHOCTH Mepbl JleOera oTHOCUTENBbHO M3oMeTpuu. 11. Teopemy o cTpykType

u3mepumoro 1o Jlebery MHOKeCTBa B R" .12.0npenenenus momaykosplia, KOJablia, areopsl, G-
anredpbl MHOXKECTB, MEPBI, MPOCTpaHCTBa ¢ Mepoil. HenpepriBHOCTH Mephl. 13. Onpenenenus
HEMPEPHIBHOTO MPOCTPAHCTBA ¢ MEPOii, moaHoro 1o Jlebery npocrpancTsa ¢ Mepoit. 14.
Omnpenenenne n3MepUMoOro oToOpakeHusi, TeopemMa 00 yCIOBUSAX, SKBUBAJIEHTHBIX
usmepumoctu. 15. M3mepumocts Max u Min AByx uamMepuMmsbix GyHKuuii, sup, inf, npenena
MOCJIE0BATENbHOCTH U3MEPUMBIX PpyHKIMH. 16. Teopema 0 H3MEpUMOCTH KOMIIO3ULII
¢bynkuuit. 17. Onpenenenune npocroii pyHkuuu, naTerpana Jledera ot mpocroit pynkuu. 18.
Teopembl 00 UHTETpaie OT CyMMbl HEOTPUIATENBHBIX IPOCTHIX (QYHKIMI U 0 MOHOTOHHOCTHU
MHTErpajia OT HEOTPULATEIbHBIX MPOCTHIX (GyHKIMH. 19. Onpenenenue u cBoiicTBa HHTErpaia
JleGera ot HeoTpunarensHOi n3Mepumoit pyakiuu. 20. Teopema b. JIeBu 0 MOHOTOHHO#
cxoaumoctu. 21. TeopeMbl 00 HHTErPUPYEMOCTH CYMMBI U psifia U3MEPUMBIX HEOTPHUILIATEIbHBIX
byHkuii. 22. Teopembl 0 CYETHON aJTMTUBHOCTU MHTETPAJIa U O HYJIEBOM HUHTETpaJie OT
HeoTpuuaTensHol ¢pyHkuuu. 23. OnpesneneHue 1 cBoiicTBa nHTerpana Jlebera ot usmepumoit
¢byskun. OnpenenuTs cymmupyemslie GyHKUnU. 24. TeopeMbl 0 MOHOTOHHOCTH WHTETpaa
JleGera, MHTErPUPOBAHUH TIO TIOAMHOXKECTBY, O MaskopaHTe.25. Teopembl 0 CueTHOH
a/JTITUBHOCTH ¥ a0COIOTHOM HeMpephIBHOCTH HHTETpaia Jlebera. 26. Teopema o THHEHHOCTH
unterpana Jlebera. 27. Teopema Jlebera o Mmaxkopupyemoit cxoauMocTH. 28. Onpenenenue u
CBOICTBa SKBUBAJICHTHBIX (PaBHBIX [MOYTH BCIOLY) QYHKIUH.



Pe3ynbpTaThl  KOJUIOKBHYMa  ONPEACISIIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOPOLIO»,
«YJIOBIIETBOPUTEIBHO», «HEYJOBIECTBOPUTEIILHOY 110 UTOTaM JIBYX 3aHSITHU.

OrneHKa «OTIIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHHO)» MOXKET OBITh BHICTABIICHA TOJIBKO
NP HAJIMYUHU Yy CTYJICHTA JUYHBIX KOHCIEKTOB C OTBETAMM Ha yKa3aHHbIE TEMbl U yKa3aHUEM
JTUTEPaTyphl, KOTOpas ObLIa MCIOJIF30BaHA IIPU MTOATOTOBKE KOHCIIEKTOB.

OlLleHKa «OTJIUYHO» BBICTABIISAETCS, €CJIU CTYJAEHT HAa OJHOM W3 3aHATHI MOKa3aJl 3HAaHUS
B BBIODAaHHON CIy4ailHBIM 00pa3oM TeMe, BBIXOJSIINE 3a MPEACNbl COJACPKAHUS JIEKIUN
(camocTOsITEIbHBIC JIOKA3aTEIbCTBA OTIEIBHBIX PE3YJIbTATOB), HA JPYIOM 3aHITHH TaKXKe
y4acTBOBAJ B 00CYX/IEHUU TEM.

OlLieHKa «XOpOII0» BBICTABIAETCS, €CIM CTYJEHT MMOKa3al Ha OJTHOM U3 3aHATHI 3HAHUS B
BBIOpPAHHOMU CIy4yallHBIM 00pa3oM TeMe, HE BBIXOJSIINE 3a PaMKH JI0Ka3aHHOTO Ha JICKIUAX, Ha
JIPYTOM 3aHSATHUH TAK)KE YJaCTBOBAJI B OOCY)KICHUH TEM.

OneHka «yHIOBIETBOPUTEIHHO» BBICTABISCTCS, €CIM CTYACHT IOKa3al Ha O0OHX
3aHATHUSAX 3HAHHUS B TEPMUHAX W (pakTax BHIOpAaHHOW CiIydalHBIM 0Opa30M TEMbI, HO HE CyMes
JIOBECTH JI0 KOHIIAa HEOOXOUMBIE JI0Ka3aTEeIbCTBA, KOTOPbIE ObUIH MPUBEICHBI Ha JICKITUSX.

Ouenka «HeynoBneTBOPUTENbHO» BBICTABISAETCS, €CIM CTYAEHT HE CMOI JaTh
oTpesieNieHus], HeOOXOMUMBIC Il OOCYXJICHHS BBIOPAHHOW CIydyallHBIM O0pa3oM TEMbI, Ha
OJIHOM M3 3aHATHUH.

KontpoabHasa paGora Ne2 (BbINOJHSETCS HAa NPAKTHYECKOM 3aHATHH, HAAIOTCS
pa3iauuHbie BapuaHThl, nposepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

BAPUAHT 1.
1. HaliTi niomaas, OorpaHU4E€HHYIO JINHUSAMU:
2 2 2
1) x +y =4y, 2y>x
2) p2 = 2a2 cos2¢; 3) x= 4\/’50053 t, y= 25in3t_

2. Haiitu JyiMHY 1yTy KpUBOM:

X
. T
— |, 0<a<x<bh; 2) ; p=2asing 3) X=cosTt, y=sinTt, 0<t<_

y=In| th
1) 2 2

3.Haiiti 00b€M Tena BpalleHus, OrpaHUYEHHOTO KPbIBBIMU Y = , ¥Y=0, ipm

-1<x<1  Bokpyrocu OX.

2 1 dx

cos | —— .
sin x ;/x

4. VccnenoBaTh MHTETPATl HA CXOUMOCTH:

o —NIY

+00 (x — 1) cos 3x
5. Uccnenosats MHTErpajl Ha aGCOHIOTHy}o M YCIIOBHYIO CXOOUMOCTD!: ] ﬁ ax
X —4Xx+

TpeboBanust 10 BHIMOIHEHUIO 331aHUI KOHTPOJIBHOW PabOTHI IO HOMEpaM:

1, 3. JomkHO OBITh MPHUBENCHO pEIICHHE, COIEpIKallee UYepTe K W MPHUBOMAAIICE K
BEPHOMY OTBETY.

2. JlomkHO OBITH TIPUBENEHO peIIeHHe, cojaepkamiee (GopMmyiy ains JUIMHBI IyTH U
NPUBOJALIEE K BEDHOMY OTBETY.

4, 5. lomxHO OBITH MPUBEACHO pEIlIeHUE, cojeprkaliee GOPMYIUPOBKU HCIOJIBb3YEMBIX
IIPU3HAKOB CXOAUMOCTH MHTErpaja U UX NIPUMEHEHNE B JaHHOM CIIydae.

Kpurepun onenuBanus:



Pe3ynbTaTthl KOHTPOJIBHON pPAaOOTHI OMPEAENSIOTCS OIEHKAMHU «OTIIMYHOY, «XOPOIIO»,
«YZIOBJICTBOPUTEILHO», «HEYIOBIECTBOPUTEILHOY.

OneHka «OTIMYHO» BBICTABISCTCS, €CIH JaHbl TPABHIBHBIC PEIICHUS XOTsS OBl TIO
OJHOMY M3 3a7aHui 1, 2 , a Takxke pemeHus 3aaanuii 3, 4, 5.

Or1eHKa «XOpOII0» BBICTABIISIETCS, €CJIM JIaHbI PABWIbHBIEC PEIICHUS XOTs ObI I10 OJIHOMY
W3 3aanuii 1, 2 , a Takke pemeHus 3aianui 3, 4 unu 5.

OrneHka «yJIOBJIETBOPUTEIBHOY BBICTABIISIETCS, €CJIM JIaHbI MPABWIbHBIC PEIICHUS] XOTS
OBI 110 OJTHOMY M3 33JIaHui 1, 2, a Tak)Ke perieHus 3aaanui 3 uinu 4 uiu 5.

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

BAPUAHT 1.

1. [TepeliTi K MOJIIPHBIM KOOPJMHATAM U PACCTABUTh IPE/ICIIBl HHTCTPHPOBAHKS B TOM M JIPYTOM
1 2-y

nopsiake: [dy | f (x, y)dx .
0 y2

2 2 2 2
2. Haiitn H(2+X—y)dxdy,me D: x +y 21, x +y <9 ny,yS\«‘gX.
D

. 2 2 2 2
3. Haiirn 1 —dxdy , MHOXECTBO D OrpaHWYeHO KPUBBIMU: y = X ,8y =X ,X=Yy ,8x=y
Dy
4. Haiitu 00beM, OrpaHUYEHHBIN MOBEPXHOCTSIMH: Z =X +Y,Z =Xy, X+y=1,x=0,y=0.
dXdde 2 2 2
5. Berumciurs 5 y , €CIIN G={X +y +z2 £4,X20} .

1+(x2+y2+z )

TpeGoBaHus 110 BHIMOIHEHUIO 331aHUI KOHTPOJIBHOW PabOThI IO HOMEpaM:

1. JlomkeH ObITh NMpHMBENEH 4YepTe] ABYMEPHOH 0O0JAacTH MHTErpUPOBAHMs, 3alMCaH
nepexoa B MOJAPHBIC KOOPJAWHATEI U BBITIOJTHCHBI HGO6XOI[I/IMBIC I[GI\/JICTBI/ISI JJIsL HpCO6p330BaHI/I$I
UHTETpaa.

2 — 5. K »TuM 3aiaHusM JOJDKHO OBITh NMPUBEACHO pELIEHHE, COJAEpIKalllee UYepTexk
00J1aCTH MHTETPUPOBAHUS U IMPHUBOJsIIEE K BepHOMY OTBeTy. lIpm HeoOXOoAMMOCTH JOJKHA
OBITh C/ie/IaHa 3aMEHA IIEPEMEHHBIX.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«yIOBIETBOPUTEIIBHO», KHEYAOBIECTBOPUTEIBHOY.

OneHka «OTJIINYHO» BBICTABIISETCS, €CIH JaHbl IPaBUIIbHBIE PELICHMS 3a1a4.

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

OneHka «yZOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIM JaHbl NPaBWIIbHBIE pEIIEHUS 3X
3aj1ad.

IV cemecmp obyuenusn
KontpoabHasa paGora Nel (BbINOJIHSIETCS HAa NPAKTHYECKOM 3aHSITHH, JAIOTCS
pa3iu4uHbie BapuaHThl, npoBepsitorcsi POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

2 2 2
1. Haiitu 1I_ xdy T — pepxmsist momyokpyxHocTs X + Y =a or1.A(-a,0) 10 T. B(a,0).

d ( 2)
=In{1+t ),

2. BerauciuTs: J X dl , TJie KpuBas L - =it te [0,1].
Le y = 2arctgt — t,



2 2

X y
3. BEMHUCIUTE: J(xy+x+y)dx+(xy+x—y)dy,rz[e L — smmune — +— =1.
L a b

2 2 2 2 2
4. BLI‘II/ICJ'II/ITL'gZ dS,eCHI/IS={X +y +z <a ,X=y}.

. f 2 2 .
5. Haiitu IIomaab 4aCTU IMMOBEPXHOCTHU Z = \X + Y , 3aKIIFOYCHHOU BHYTPU HUJIMHAPA

2
X +y =2X.

TpeboBaHus 10 BBIMOJIHEHUIO 3a/IaHUN KOHTPOJILHOU pabOThI:

Ko BceM 3amaHusiM JOKHO OBITH MPUBEAECHO PELICHHUE, COAEpIKAIlee IapaMeTpU3aLUI0
(xapTy) oOjacTM WHTErpUpOBaHUS U TMPUBOALAIIEe K BepHOMY oTBery. [Ipm HeobxoaumocTu
JI0JKHA OBITH C/IeaHa MOAXOAAIast 3aMeHa IePEeMEHHBIX.

Kpurepun onenuBanus:

Pe3ynpTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCA OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIIHHON.

OneHka «OTJIMYHO» BBICTABIISETCS, €CIIH JaHbl IPaBUIIBHBIE PELICHUS BCEX 5 3a/1ad.

OneHka «xopol10» BbICTABIISETCS, €CJIU AaHbl IIPaBUJIbHBIE pellieHus 4 3a1a4.

OneHka «yIOBIETBOPUTEIBHO» BBICTABIIAECTCSA, €CJIHM JaHbl IIPABWIBHBIE pEIICHHA 3
3az1a4.

KonokBuyMm (IpoBoauTCsl HA IBYX IPAKTHYECKHUX 3aHATHH, IIPOBEPAIOTCS
POOIIK-1.1, POOIIK-1.3, POOIIK 2.1., POOIIK 2.2, POIIK 2.3)

Tembl aJ1s1 00cysxnenusi: 1. Muoroo6pasue 6e3 kpas. 2. KapTsl u atinacer
MHoOrooOpasus 6e3 kpas. 3. MHoroo6pasue ¢ kpaem. Kpait MHOroo0Opasus. KapTel u atiacs
MHOroo0pasus ¢ kpaeM. 4. ['majnkue kapTel, aTiiackl © MHOTooOpa3us. 5. ®yHkuus nepexona. 6.
KacarenbHOe mpocTpaHCTBO K IMIaIKOMy MHOToo0Opasuto. 7. Onpenenenue mepsl Jlebera Ha
TJIaJIKOM MHOT000pa3uu MPOU3BOJILHON pazMepHOcTH. 8. O0IIee onpeseieHne HHTerpana
JleGera no HeoTpunatenbHoit Mepe. MHTerpan 1-ro poaa nmo Muoroo6pasuto. 9. basuce! ogHoi
OpHUEHTAINK B MpocTpaHcTBe. OpHEHTUPOBAHHOE €BKJIMJIOBO MPOCTpaHCTBO. 10.
CornacoBaHHbIe KapTbl MHOrooOpasus. OpueHTupyroumii atiac. OpueHTHpyeMoe
MHOT000pa3zue. OpueHTrupoBanHoe MHOTOOOpasue. 11. Kputepuii coriacoBaHHOCTH TJIAKUX
KapT (uepe3 AkobuaH ¢pyHKuMHU nepexona). 12. Teopema o mose HopMmaliel, onpeaeasieMoM
rnaakoit kaptoi. 14. Teopemsl 0 Kpae riagKoro MHOrooOpasus. OnpeaeneHue OpueHTaIuN
Kpasi, COTJIACOBAHHOM ¢ OpHEHTaIlel Bcero MHOrooopasus. 15. BHemHee npousBeneHue
TuHEeNHbIX QyHKIKMOHANOB. 16. Kococummerpuueckue nonunuHeitnsie GpopMbl. OnpeneneHue u
cBoiicTBa. 17. Baemnee npousBeaeHue tuddepeHnanoB He3aBUCUMBIX NTepeMeHHbIX. Ero

reomerpudeckuii cmpicn. 18. Ipoctpancteo AP(R™) . O6umit Bux deAP(R™). 19.

n
Juddepenrnuansuas Gopma crenenn p >0 Ha otkpsiTom MEOKecTBe GCR'.

Pe3ynpraTbl  KOJUIOKBUyMa  ONPENEIAIOTCS  OLECHKAMHM  «OTJIIMYHO»,  «XOpOILIO»,
«YZOBJIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIIBHO) IO UTOTaM JIBYX 3aHSTHI.

O1eHKa «OTIIMYHO», «XOPOLIO», «YI0BIETBOPUTEILHO» MOXKET OBITh BHICTABICHA TOJIBKO
IIPU HAJWYMH y CTYJIEHTA JINYHBIX KOHCIEKTOB C OTBETAMHM Ha yKa3aHHbIE TEMbl U YKa3aHUEM
JUTEpaTyphl, KOTOpas ObLIa UCII0JIb30BaHa MTPH MOJTOTOBKE KOHCIIEKTOB.

OneHka «OTIMYHOY BBICTABIISIETCS, €CIU CTYJAEHT Ha OJHOM U3 3aHATHM MTOKa3aJl 3HAHMS
B BBIOpaHHOH cilyyailHBIM 00pa3oM TeMe, BBIXOAAIIME 3a NpeAesbl COAEpXKaHHs JIEKIUH
(camocTosITENBbHBIC TOKA3aTENILCTBA OTACIBHBIX PE3YJIbTATOB).

OneHka «XopoI0» BBICTABIIAETCS, €CIIU CTYIEHT MOKa3aJl Ha OJTHOM M3 3aHATUI 3HAHUS B
BbIOpaHHOM CITy4ailHBIM 00pa30M TeMe, He BBIXOASIINE 32 PAMKH JI0OKa3aHHOTO Ha JIEKLHUSX.



OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCSA, €CIM CTYAEHT IOKa3ajl Ha OJHOM W3
3aHATUN 3HAHUS B TEPMUHAX U (akTax BbIOpaHHOW CiydyallHBIM O0Opa3oM TEMbl, HO HE CyMes
JIOBECTH JI0 KOHIIAa HEOOXOAUMBIE JI0KA3aTEIIbCTBA, KOTOPHIE OBLIN MPHBEICHBI HA JTCKIHIX.

Onenka «HeynoBieTBOPUTENbHO» BBICTABISAETCSA, €CIAM CTYIAEHT HE CMOT JaTh
OTIpeNieNieHus, HeOOX0UMBbIE Uil 00CYKICHHUS BBIOpAaHHOW CIy4allHBIM 0Opa3oM TE€Mbl, HU Ha
OJIHOM M3 3aHSATHUH.

KouTposbHasi padora Ne2 (BBINOJHSAETCS HA MPAKTHYECKOM 3aHATHH, JAIOTCHA
pa3juuHbie BapuaHThl, npoBepsorcea POOIIK-1.1, POOIIK-1.2, POOIIK-1.3.)

1. Haiitn OIO) -3x dx +y dy (mpoBepHUTh HE3AaBUCHMOCTb OT ITyTH HHTETPUPOBAHHUSA).

dx + dy + dz

2. Jlokazath, uto | — =0 110 ;06OMY 3aMKHYTOMY KOHTYpy C, HE IEPECEKAOMIEMY
X+Yy+2z

TIocKocTh X+ Yy + 2 = 0.
. = 22 2 2.~ 22 2.~ 2 3.—
3.Havitu motok moitst F=(x 2 —x y )i +(3xy z —2xyz )j +(2xy z—2xyz )k
2 2 2
Yyepe3 BHEIHIOK CTOPOHY IMOBEPXHOCTH S = (X—2) +(y+2) +(z-4) =4,

4.Ilonw3yscek popmymnoit CTOKca, BEIUUCITHUTD: (J: (y - z)dx + (z - x) dy + (x - y)dz , Tae
C = {x2+y2=1, x+2=1}

5. [Monp3ysick hopmymnoit ["aycca-Octporpaackoro, BLI‘II/ICJ‘II/ITB'g yzdxdy + xzdydz + xydxdz g _

2 2 2
BHEIIHsISI CTOPOHA TIOBEPXHOCTH, OTp. MHOKecTBO X +Y <R [ z2>0,z<h, x=0, y >0,
TpeOoBaHwMsI 1O BBITIOJIHEHUIO 33IaHUIl KOHTPOJIEHOW PabOTHI:
Ko BceMm 3amaHusM JOJDKHO OBITh MPHBEICHO pEIICHHE, COJAepiKallee HEeoOXO0IUMbIe
dopMynbl M TIpUBOASIEe K BepHOMY OTBeTy. [Ipu HEoOXOAMMOCTH JIOJIKHA OBITH CleliaHa
MOIXO/ISIIast 3aMEHa MIePEMEHHBIX.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCA OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«yIOBJIECTBOPUTEIIBHO», KHEYAOBIECTBOPUTEIBHOY.

OneHka «OTJIINYHO» BBICTABIISIETCS, €CIIM JaHbl TPaBUIIBHBIE PELICHMS BCEX 3a/ad.

OneHka «xopoI10» BbICTABIIAETCS, €CJIU JaHbl IPaBUIIbHBIE pelieHus 4xX 3a1au.

OneHka «yZOBJIETBOPUTENBHO» BBICTABISETCS, €CIU JaHbl NPABWIBHBIE pPEHICHMs 3X
3az1a4.

NuauBuayanbHoe 3aganue Ne 1 (BpinoJinsercs B pamkax CPC, nawrest pa3jinyHbie
BAPUAHTHBI, J0JLUKHO OBbITh NPEJACTABJIEHO TMOJIHOE pellleHHe, ¢ MOCTpPoeHHeM rpaduka
BPYYHYI0, ecJH 3T0 yka3aHo B 3agaHuu. I[Iposepsitorcs POOIIK-1.3., POOIIK-1.2,
POOIIK-1.1)

BAPUAHT 1.

1. Paznoxwuts Ha uHTepBae (—, ©) B psaa Pypee dpynkimio f(X) = cos(x/2). [Toctpouts rpaduk
CYMMBI IIOJTy4EHHOT0 psifia. 3anucarth AJIs 3TOro psijia paBeHCTBO IlapceBais.
2. IlpencraButh nHTErpasioMm Oypre HyHKIHNIO, TPOIOIDKAs €€ HEYETHBIM 00pa3oM Ha (— oo, 0):



f(x) = x2, x € [0,1]
0,x>1

Pe3ynbTaThl MHIMBUAYAJBHOTO 3aJaHUSl  ONPEACISIOTCS  OIEHKAMU  «OTJIIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Ol1leHKa «OTIUYHOY BBICTABIISETCS, ITOJHOCTRIO CASIAaHbI 00a 3aJaHus.

O1neHKa «XOpOIIOY» BBICTABISETCSA, €CJIM €CTh HEIOYEThl B OJJHOM WJIM OOOHMX 3aJaHUsX,
HO OOIIUI X0 NIeUCTBUI M pacCyKICHUI BEPEH B 000OMX 3a/1aHMS.

OrneHka «yIOBJIETBOPUTEIHLHOY» BBICTABISICTCS, €CIM XOTsS OBl OJHO W3 JBYX 3aJaHUi
BBITIOJIHEHO TIOJHOCTBIO JIMOO ¢ HEOOJBIIMMH HEJOYETaMH, C BEPHBIM XOJIOM JCUCTBUH W
pacCy X ICHHUM.

B ocranbHbIX ciiydasix — onieHka «HeynoBaeTBOpUTEIbHOY.

NuauBuayanbHoe 3aganue Ne 2 (BbinoJiHsercs: B pamkax CPC, nawrest pa3jimuHbie
BApPHAHTBI, JO0JIKHO ObITH TNpeACTABJIEHO IOJIHOE pelleHne, ¢ TMOCTPOeHHeM rpaduka
BPYYHYI0, ecJH 3T0 yka3ano B 3aganuu. I[Iposepsitorcs POOIIK-1.3., POOIIK-1.2,
POOIIK-1.1)

2 2
+o0 In (a + X ) a+l
1. Beraucnus: | ——5——5—dx, 2. Haiitu: J InF(x) dx, a >0,
0 ﬂ + X a

Pesynbrarel HMHAMBUAYATBbHOTO 3aJaHUSl  ONPEICISAIOTCS  OLEHKAMH  «OTIUYHOY,
«XOPOIIOY, «YJIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

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

OrneHka «xXOopo110» BbICTABIIAETCS, €CJIM €CTh HEI0UEThI UM HETIOJIHOE PELICHUE B OHOM
WM 000UX 3a/IaHUSX, HO OOIIUI X0 IeHCTBUHN U pacCyJICHUI BepeH B 000UX 3aaHHUS.

OIIGHKa «KYOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CIIU XOTA OBl OIHO H3 ABYX 3a)IaHI/II7I
BBITIOJTHEHO TMOJHOCTBIO JTMOO ¢ HEOONBIIMMHU HEJOYeTaMH, C BEPHBIM XOJOM JEHCTBUN U
pacCyXJIeHUM.

B ocranbhbIX citydasx — oneHka «Heyn1oBiaeTBOpUTEIBHOY.

3. OneHo4YHbIe MaTepHaIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOM aTTecTauun) v
KpUTEepHUH OLleHUBAHUS

[TpoMexyTouHast aTTecTallus pealn3yeTcs IIyTEM IPOBEACHUSI DK3aMEHOB I10CIIE KaXKI0r0
cemecTpa.

K sK3aMeHy CTYIEHT JOJKEH MOIYYUTh OLEHKY 3a IPAaKTHUECKYIO YacTh Kypca, KOTopast
BBIUMCIISIETCS KaK cpeHee apu(MeTHYeCKoe OLIEHOK 32 KOHTPOJIbHbIE U UHIUBUIAYAIbHbIE
3a/laHusl, OKPYTJISETCS 10 MaTEMAaTUYECKUM ITpaBuiiaM. [Ipu 3ToM ecnu kakasi-TO KOHTPOJIbHAS
HE BBINOJIHSJIACh CTYJAEHTOM COBCEM WJIM MHJUBUYyalIbHOE 3aJjaHie BbINoJHEHO Ha «He
3aYTEHOY» , TO OLIEHKA 32 MPAKTUKY — 2.

Bonpocs! o npakTuke (3a7a4n) HarnpaBieHbl Ha OLEHKY CPOPMUPOBAHHOCTHU 10 UHIUKATOPY
kommnereHu POOIIK-1.2 (pemenue THIIOBBIX 3ajjad U3 Kypca MaTeMaTHUYECKOTO aHAJIN34).
Bormpocsl o Teopuu mpoBepsroT chopmupoBaHHOCTH 10 nHANKaTopam POOIIK-1.1, MOTIIK 8.1
u HOIIK 8.2 (3HaHue aureparypsl IO MaTEMaTHUYECKOMY aHaJIN3y, YMEHHE BOCCTaHABINBATh
HejocTaronre (pakThl U pacCy>KIASHUS M0 JIUTepaType, MOATOTOBUTH IJIaH OTBETA) , & TAKXKe
POOIIK-1.3 (Bnagenue ¢pyHaaMEeHTaTIbHBIMU 3HAHUSIMHU, BKJIIOUYAs ONIpeIesICHHS,
(bOpMyIUPOBKHU M METO/IbI I0Ka3aTeIbCTBA TEOPEM U3 Kypca MaTEMaTUYECKOT0 aHaln3a, yMEHUE
IIPUMEHUTD 3T 3HAHMSI B KOHKPETHOM CUTYallnn).



CTyneHThl, TONYYMBIIUE IO IPAKTHKE OLEHKH 3, 4, 5, 0CBOOOKIAIOTCS OT MPAKTUYECKON YaCTH
Ousiera co CBOEH OleHKOM. MIToroBas ormeHKka 3a 9K3aMeH IMOTyJaeTcsl Kak CpeiHee
apudMeTHIECKOE OIIEHOK 3a MPAKTUKY U TEOPHIO, C OKPYTJICHUEM B CTOPOHY OLIEHKH 32 TEOPHUIO.
Ecnu Ob11 claH  KOJUTOKBHYM IO TEOPETHYECKOMY pa3Jieily, BBIHOCUMOMY Ha SK3aMEH, TO
CTYJIEHT OCBOOOXAETCSl HA AK3aMEHE OT BOIPOCOB MO JAHHOMY pa3Jieiy ¢ TOM OLIEHKOM, Kakas
ObLy1a 32 KOJUIOKBUYM. B s3K3aMeHallnOHHOM OHJIeTe TOJKHBI IPUCYTCTBOBATH BOMIPOCHI IO
MPaKTUKE U TEOPUU IO OCHOBHBIM IIPOUICHHBIM TEMaM.
KonuuecTBo BOIPOCOB 3aBUCUT OT UX TPYIAOEMKOCTH, He 0oJiee TpeX BOIPOCOB IO MPAKTHKE U
TPEX BOIPOCOB 10 TEOPHH. 32 KK/ BONPOC OMjIeTa JOKHA OBITh MOJIy4eHa OLIEHKA HE HUXKE
Tpoiiku. OneHKa 3a OTBET [0 TEOPUHU Ha dK3aMEHE HaXOAUTCS KaK cpefHee apupMeTHIecKoe
OTBETOB 1O KaxkjoMy Bompocy. [Ipu ciopHo# orieHKe 3a1a€TCsl TONMOJHUTEIbHBIN BOIIPOC.
Kputepuii onieHrBaHus OTBETa Ha HK3aMeHe (Ha MOATOTOBKY U OTBET Ha 3K3aMEHE OTBOAMUTCS
1,5 akajieMHU4ecKoro yaca):

Kputepuii onieHKH Borpoca Ha 9K3aMEHeE:

HeynosnersopurensHo | Y noBnerBopurenbHo | Xoporuio OT1inyHo

O3HAYaeT O3Ha4aeT O3Ha4aeT O3Ha4aeT
HECIIOCOOHOCTh HECIIOCOOHOCTH CIIOCOOHOCTD CIIOCOOHOCTH
CTyJICHTa CTYJICHTA NIPUBECTH CTYJICHTA BEpHO CTYJCHTA IIPUBECTH
MaTeMaTHYECKH BEPHO | JIOKa3aTeabCTBa chopMyIUpOBaTh JI0Ka3aTeabCTBa
c(hopMyJIUPOBATH BEPHO pe3ysbTatT u BEPHO

onpeeICHUs WIH C(OPMYJIMPOBAHHBIX | IPUBECTH OTIENIBHBIC | CHOPMYITUPOBAHHBIX
PE3YJIbTATHI, pE3YJIbTATOB | JacTH PE3yJIbTaTOB WU

TpeOyembie B BOIpOCe.

HEyMEHHE TPUMEHUTH
copMynHpOBaHHBIC
orpeaeneHus u
pe3yJIbTaThl K
KOHKPETHOU
CUTYaIlUH.

JI0Ka3aTeIbCTBA WU
peIlICHUS TIPH HE
CIIOCOOHOCTH
IIOCTPOUTH
JIOTHYECKYIO LIETIOUKY
JI0Ka3aTelIbCTBA
(perenust 3a1a4m)
0e3 JOIOIHUTEILHBIX
YKa3aHUH.

YMEHHE IPUMEHHUTD
copMynupoOBaHHBIC
OTpeieTICHUS U
PE3YIIbTAThI K
KOHKPETHOU
CUTYaIlUH, J1e1aTh
HEO0OXOTUMBIE
00001IeHNS U
BBIBOJIBI.

IIpumepHBIi IepeYeHb TEOPETHYECKUX BONIPOCOB, BBIHOCUMBbIX Ha JK3aMeHbI:

| cemecmp.

Ilepesviii 6onpoc bunema.

1.0Onpenenutb OCHOBHBIE ONEPALIMK HAJl MHOXKECTBAMU. 3aIlucaTh U 1I0Ka3aTh (YOPMYJIIbI
JIBOWCTBEHHOCTH Jie MopraHa Juist Tpex MHOXkecTB. HapucoBath k 3TUM (opMysnaM AuarpaMMbl

Benna — Diinepa.

2. JlaTb onpejeneHre ceMeiicTBa MHOXKECTB, 00ObEAMHEHUS U IIepeceueHHs] MHOKECTB
cemeiictBa. [IpuBecTu npumepsl. 3anucarh U JoKa3aTh GOPMYJIIbl ABOMCTBEHHOCTH J1e Moprana
JUISL CEMENCTBA MHOKECTB.
3. JlaTh ompeneneHne COOTBETCTBHS M 0ToOpakeHus. Onpeaenuts oopa3 u mpoodpas
MHOXecTBa Npu oToopaxeHuu. ChopMyIupoBaTh M JoKa3aTh TEOPEMY O CBOMCTBAaX 00pa3oB U

pooOpPa30B MHOKECTB.

4. laTth omnpeneneHusl MHbEKIUHU, CEOpbeKInu, ouekiuu. CHopMyaupoBaTh U 10Ka3aTh
Kputepuit oueknuu. Jlate onpenenenune ooparaoro otodpaxenus. [Ipusectu mpumep.

5. JlaTb ompeseneHrne KOMIO3UIMKA 0TOOpakeHul. [IpuBecTH npuMephbl: KOMITO3HIIHS
ompeiesieHa, KOMIO3UIIUS He onpeiefieHa. B Kakux cirydasx KOMIO3UIUS IBYX OTOOpakKeHUH
JaeT TOXKJIECTBEHHOE OTOOpaKeHHE
6. [lepedunrciuTh TPyIIBl aKCUOM, OTIPEIEISIONINE MHOKECTBO BEIIECTBEHHBIX YUCET.
Hcnonb3ys akCMOMBI, 10Ka3aTh MPaBUIIO YMHOKEHHSI HEPABEHCTBA HA OTPULIATEIILHOE YHCIIO.




7. JlaTh onpeaeneHrue TOYHOM HUPKHEW U TOYHOW BEpXHEN TPaHU YMCIIOBOIO MHOXKECTBA.
CdopmynupoBath U 0Ka3aTh TEOPEMY O CYIIECTBOBAaHUHU TOYHBIX rpaHeil. [IpuBectu mpumep.
8. JlaTp onpezneneHne UHIYKTUBHOTO ITOJAMHOKECTBA BEILIECTBEHHBIX uncen. OnpenenuThb
MHO’KECTBO HaTypajbHbIX uncen. ChopMyaupoBaTh U 10Ka3aTh MPUHIIMII MAaTEMATHUECKON
uHAyKuuu. IIpuBectu npumep ero npuMeHeHUsl.

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

10. OnpenennuTh MHOMXKECTBO LENBIX YHCEI KAK TTOJIMHOXKECTBO BEIIECTBEHHBIX YNCEI.
CdopmynupoBaTh U T0Ka3aTh IpuHIUN Apxumena. Jlate onpenenenre nenoi u 1pooHoN JacTu
yucna. [IpuBectu npumepsl.

11. OnpenenuTh MHOKECTBO pallMOHANBHBIX uncesl. ChopMyIHpoBaTh U 10Ka3aTh CBOMCTBO
IJIOTHOCTH PAllMOHAJIBHBIX YKCE BO MHOKECTBE BEIIECTBEHHBIX uncen. [IpuBectu npumep
IIPUMEHEHHUs 3TOTO CBOMCTBA.

12. ChopmynupoBath U J0Ka3aTh TEOPEMY O CYLIECTBOBAHUH apu(METHUECKOTO KOPHS U3
MOJIO’KUTEIBHOIO BEIECTBEHHOIO yKciia. OOBSCHUTD, KaK ONpeAeseTcs BEIeCTBEHHAs
CTEIEHb BEIIECTBEHHOT'O YNCIIA.

13. JlaTp onpesneneHrue KOHEYHOTO U CYETHOTO MHOXeCTBa. Jloka3aTh, YTO MHOKECTBO
panMoHaNbHBIX YKcel cueTHO. [IpuBecTu apyrue npumMepbl CYETHBIX MHOKECTB.

14. Jlath onpesiesieHre CYeTHOTO U KOHTHHYaJIbHOTO MHOXKeCTBa. Jlokazars, uTo oTpe3ok [0;1]
HE SIBJIIETCSA CYETHBIM MHOeCTBOM. [IpuBectu apyrue npumepbl KOHTUHYAJIbHBIX MHOKECTB.
Bmopoii sonpoc bunema.

1. laTb onpenenenue npeeia YucaoBoi nocneaopareabHoctu. ChopmynupoBath U JoKa3aTh
TEOPEMBI O €IMHCTBEHHOCTH IIPEJIea U OTPAaHUUYEHHOCTH CXOSIIENHCs TOCIE10BaTENbHOCTH.
[IpuBectu nmpumepsl.

2. latp onpeneneHne OeCKOHEYHO Maoi mocneaoBaTenbHOCTH. CHopMynTupoBaTh U J0Ka3aTh
TEOPEMBI O CBOMCTBAaX OECKOHEYHO MAJIbIX MOCJIEOBATEILHOCTEN U O CBA3H 0.M.
NOCJIEI0BATENbHOCTEN U CXOIALIMXCS ITocaeaoBarenbHocTel. [IpuBecT npumepsl.

3. ChopmynnpoBath U J10Ka3aTh TeopeMy 00 apupMeTHIecKux JeHCTBUAX ¢
nociueaoBarenbHOCTAMU. [IpuBecTy mpuMepsl IPUMEHEHUS STOW TEOPEMBI.

4. CopmynupoBaTh U JOKa3aTh TEOPEMBI O NIEPEXOJIE K MIPEIesly B HEPaBEHCTBE IS
MOCJIEI0BATENBHOCTEN U O TpeX MocieoBaTeabHOCTAX. [IpuBecTy npuMep NpuMeHeHHs!
TEOPEMBI O TPEX MOCIE0BATEIBHOCTSX.

5. latb onpezeneHne 0ECKOHEYHO OOJIBIION YMCIOBOM MOcie10BaTeIbHOCTH. PaccMoTpeTh
pasHble ciaydau. [IpuBectu npumepsl. ChopMynnpoBaTh U J0Ka3aTh TEOPEMY O CBA3H 0.0. 1 0.M.
IIOCJIEI0BATEIbHOCTEN.

6. JlaTh onpezieneHre MOHOTOHHOM nocneaoBaTenbHOCTH. CHopMyTupoBaTh U J0Ka3aTh
TeopeMy BeilepiiTpacca 0 MOHOTOHHBIX ITOcHeA0BaTeNbHOCTAX. [IpuBecTH npumMep npuMeHEHUs
JTOU TEOPEMBIL.

7. 3agath MOCIEA0BATEILHOCTD, MIPECIl KOTOPOU 0003HavaeTcs uepes €. JlokazaTh CX0IUMOCTh
3TOM nocnenoBarenbHocTH. [lonyunTts ciaencreus u3 aroro npeaena. Kakas HeonpeneneHHOCTh
3/1€Ch BO3HUKAET?

8. [latp onpenenenue noamnocineaoBaTenbHocTH. CHOpMyInpoBaTh U J0Ka3aTh TEOPEMY O
CXOJIMMOCTH NOATIOCIEA0BATENbHOCTEN. [IprBECTH TpUMEPBI TPUMEHEHUS ITOU TEOPEMBI.

9. ChopmynupoBats U Jloka3aTh JeMMy KaHTopa o BI0KEHHBIX OTpe3kax U TeopeMmy bosbiano
— Beitepmtpacca 06 orpaHUYeHHBIX TIOCIE0BATEIHHOCTSIX.

10. {atp onpenenenue pyHaaMeHTanbHOM nocneaoBareabHoCTH. CHopMynupoBaTh U J0Ka3aTh
Kkputepuil Kol cXoauMOCTH YUCTOBBIX MOCIen0BaTeIbHOCTEN. [IpuBECTH IpUMeEpBI.

11. atb onpenenenue npenenbHOM TOUKKA YUCI0BOro MHOXKecTBa. ChopMyanpoBaTh U
JI0OKa3aTh KPUTEPHM NpeaesbHON Touky. [IpuBecTr mpumepsl.

12. atb onpenenenus npeaena Gpyukuu no Komu u no I'eitne. ChopmynnpoBats U 10Ka3aTh
TeopeMy 00 SKBUBAJIEHTHOCTH 3THX onpeseneHuil. [Ipusectu npumMepsl.



13. ChopmynupoBaTh U JOKa3aTh TEOPEMBI O €MHCTBEHHOCTH Ipejiena (GyHKINH, TOKATbHOM
OrPaHUYEHHOCTH, JIOKAJIbHOM COXPaHEHUH 3HaKa (PyHKIMEH, MMEIOLIEH Mpeael, a Takxke
TEOopeMy O TpeX (HYHKIHSX.

14. ChopmynupoBaTh U JOKa3aTh TEOPEMY O 3aMEHE IIEPEMEHHOM 0] 3HAKOM IIpejena.
IIpuBectu npuMepsl IPUMEHEHHUS] 9TON TEOPEMBI.

15. ChopmynupoBaTh U JOKa3aTh TeOpeMy 00 apu(METHUECKUX ONepalusix ¢ npeaenamMu
¢ynkuuii. [IpuBectu mpuMepsl IPUMEHEHUS ITOH TEOPEMBI.

16. Jlath onpezenenre 0eCKOHEUYHO MaJION (DYHKIIMH TIPU X, CTPEMSIIIEMCS K Xo.
CdopmynupoBaTh U I0Ka3aTh TEOPEMBI O CBOMCTBaX OeCKOHEUHO MabiX (hyHKIMH. [IpuBecTn
IPUMEPHI.

17. datb onpenenenue OECKOHEYHO OOJBIION (QYHKIUH MPH X, CTpeMsIeMcs K xo. PaccmoTpeTs
pasznuunbie ciydan. ChopMyIrpoBaTh U I0Ka3aTh TEOPEMY O CBsI3U 0.0. 1 6.M. PyHKITHH.
IIpuBectu mpuMepsl.

18. Ilepeuncauth n3BecTHble Bam HeonpeneaeHHOCTH, BOSHUKAIOIIUE [TPU HAX 0K ICHUN
npenenoB. ChopMynupoBaTh U 10Ka3aTh TEOPEMBI O TOM, 4TO 00-00 = oo, /oo = (). [IpuBecTu
HpUMEPBI.

19. JlaTp onpeneneHne 0JHOCTOPOHHUX IPEEIIOB IIPU X, CTPEMSILIEMCS K X0 U TIPH X,
crpemsiemcs k co. ChopMyarpoBaTh U J1I0Ka3aTh TEOPEMbI O PABEHCTBE OJITHOCTOPOHHUX
IpeziesoB B 000MX ciryyasx.

20. 3anucaTh «IepBbIN 3aMeUaTeNbHbIN Npeaea» U JoKa3aTh 3T0 paBeHCTBO. [lonyunts
CJIEZICTBUS U3 ATOTO Mpejiena.

21. 3anucaTh «BTOPOH 3aMevaTeIbHbINA IPEIe» U 10Ka3aTh 3TO paBeHCTBO. [lonyunTs
CJIEZICTBUS U3 ATOTO Mpejiena.

23. JlaTpb ompeneneHne SKBUBAJICHTHBIX (YHKIUHN MPH X, cTpemsimeMcs K xo.. CopMynupoBaTh
U JI0Ka3aTh TEOPEMbI O CBOMCTBAX IKBUBAJIEHTHBIX (DYHKIMH U O IPUMEHEHUH SKBUBAJICHTHBIX
GyHKIMH 11 Hax oK aAeHUs npeaenos. [IpuBecty npuMepsl.

24. [latb onpenerneHne 0eCKOHEYHO Majlol (DyHKIIMU IO CPaBHEHUIO ¢ APYroi (GyHKUMEH IpH X,
cTpemsiemcs K xo. CPopMyaupoBaTh U 10Ka3aTh KpUTEPUNA SKBUBAJIEHTHBIX (PyHKIMM. [laTh
olpeieNieHue II1aBHOM yacTu (GyHKLUU MPH X, CTpemsIeMcs K xo. [IpuBecTr mpumepsl.

25. Jlate onpenencHue pyHKIUN, OTPAHHYSHHON TI0 CPABHEHHIO C IPYToi (DYHKITUEH MpH X,
ctpemsimemcs K xo. ChopMynupoBaTh M JOKa3aTh TEOPEMY O CBSI3H MpeJiesia OTHOILCHHS
(GYHKIIMH C 3TUM MOHSATUEM.

26. [latb onpeneneHne 0ECKOHEYHO Malol ()yHKIIMU IO CPaBHEHUIO ¢ APYroi GyHKIMEH NpH X,
cTpemsiemcs K +oo. [IpuBectu npuMepsl Takux QYHKIHH (C T0Ka3aTeIbCTBAMH).

27. ChopmynupoBaTh U JOKa3aTh pa3IMyHble BAPUAHTHI O Mpe/iesie MOHOTOHHOM (DYHKIIMH.
IIpuBecTu mpuMepsL.

28. ChopmynupoBaTh U JOKa3aTh pa3lIudHble BapuaHThl Kputepus Komu cymiecTBoBaHus
npenena pynkuuu. [lpuBectu npuMep nNpuMeHEHUs 3TON TEOPEMBI.

Tpemuii éonpoc 6unema.

1. Matb onpenenenre HenpepbIBHON QyHKINH B Touke. CHopMyIupoBaTh U 10Ka3aTh
Kputepwuii ['eline HenmpepbIBHOCTH (QYHKIIMH B Touke. [IpuBecTr mpruMepbl HENpephIBHBIX U
pa3pbIBHBIX QYHKIUH.

2. ChopmynnpoBath U J10Ka3aTh TEOPEMY O COXpAHEHHUU HETIPEPBIBHOCTU MPU apu(PMETHYECKIX
nerctBusx. [IpuBectr mpuMepsl IPUMEHEHUS 3TOM TEOPEMBI.

3. ChopmynnpoBath U J10Ka3aTh TEOPEMBI O HETIPEPHIBHOCTH KOMITO3UIIUN HEMPEPBIBHBIX
GbyHKIMHI 1 0 mepexoie K Mpeaeny Mo 3HakoM HenpepbiBHOU pyHKuuu. [IpuBectu npumMepsi.
4. CopmynupoBaTh U JOKa3aTh TEOPEMY O HEMPEPHIBHOCTH MOHOTOHHOW CIOPBEKIIUH,
3aJIaHHOM Ha oTpe3Ke. Jloka3zaTh HeMPEPHIBHOCTD CTEIIEHHON U TTOKA3aTeIbHON (DYHKIIMH HAa UX
00J1acTsAX ONpeieeHusl.

5. CopmynupoBaTh U 10KazaTh TeopeMy Komm o mpoMeXyTOUHBIX 3HaYEHHSIX HEPEPhIBHON
¢ynkuuu Ha oTpe3ke. Kak 3ta Teopema HCHoIb3yeTcs IpU pelIeHud HEPABEHCTB METOJIOM
UHTEPBAJIOB?



6. ChopmynurpoBath U Jl0Ka3aTh TeopeMy Beilepiirpacca 0 JOCTHKEHHH TOYHBIX I'paHeH
HernpepbIBHON (QyHKIMEH Ha oTpe3ke. [IpuBectn mpumepbl GyHKIINUN, 3aIaHHBIX HA OTPE3KE U HA
MHTEpBAJIE.

7. ChopMyarpoBath U J10Ka3aTh TEOPEMY O CYIIIECTBOBAHUU U HENIPEPHIBHOCTU OOPAaTHOIO
0TOOpaXkeHHsI U1 CTPOTO MOHOTOHHOU (yHKIIMHU. HenmpepbIBHOCTh KaKUX JIEMEHTAPHBIX
GYHKIMHA cleayeT ux 3Toi TeopeMbl? JlokazaTh HEMPEPBIBHOCTH JIOTapu(PMUIECKON (yHKITUN
Ha ee 00JIaCTH OINpECIICHHUS.

8. Jlatb onpeneneHue HenpepbIBHON (PYHKIUHN U paBHOMEPHO HENIPEPHIBHOM (PyHKIMM Ha
MHoOecTBe. [Ioka3aTh, ueM oTMyaroTcs ATH NoHATHS. [IpuBecTH npumepsl.

9. ChopmynupoBath 1 J10Ka3aTh TeopeMy [ eiine — KaHTopa 0 paBHOMEPHOI HEPEPHIBHOCTH
HETPEPHIBHON (YHKITUN HA OTPE3KE.

10. latp onpezenenue mpou3BoaHoi u nuddepernuana ynkiuu B Touke. [IpuBectn nmpumep.
CdopmynupoBath 1 10Ka3aTh TEOPEMBI O CBSI3U MPOU3BOIHON U TU(depeHImaia u o
HernpepbpIBHOCTH qudGepeHnupyemMont pyHKIUH.

11. ChopmynupoBaTh 1 JOKa3aTh TEOPEMY O MMPOU3BOAHBIX MPU apUPMETUIECKHUX JTCHCTBHSIX.
Kakue npousBogHbIe U3 TaOIULIBI TOTYYAIOTCS C TOMOILBIO 3TOM Teopembl? [lonydnTs ux.

12. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O MPOU3BOAHON KoMmo3unuu GyHkiuii. [IpuBectu
IpUMep NPUMEHEHUs 3TOH TeOpeMbl 11 KOMIIO3UIMU TpeX (PyHKIIMH.

13. ChopmynupoBath 1 J0Ka3aTh TEOPEMY O IPOU3BOIHOM 0OpaTHOH GyHKIMN. Kakue
IPOM3BOJIHBIE U3 TaOJIMIbI OJIYYAIOTCs C TOMOLIbIO 3TON TeopeMbl? [TomyunTs ux.

14. [laTpb onpeneneHus: HAKIIOHHOW U BEPTUKAIBHON aCUMIITOTHI K TpaQuKy (pyHKINH.
CdopmynupoBath U 10Ka3aTh TEOPEMY O HAXOKICHUN HAKIIOHHON aCUMITOTBHI.

15. latb onpenenenue K-it mpou3BoaHo# oT GyHKIMH B Touke. CHOPMYIHPOBATH TPABUIIO
JleitOHuIa U151 HAXOXKICHUSI K-1i TPOM3BOAHOM OT MPOU3BECHU ABYX (DyHKIMIA. 3amucaTh
(bopMyIIbl UIsl TPETHEH, YETBEPTOM MPOU3BOAHOM OT IPOU3BEIEHUS ABYX (PYHKIIMM.

16. [laTb onpenenenue TOUKH JOKaJIbHOIO 3KCTPEMYMa U CTPOTOro JIOKAIBHOTO S3KCTPEMyMa
¢yukun. ChpopMyaupoBath U 10ka3aTth TeopeMy depma u reopemy Poss.

17. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O (popMylie KOHEUHbIX pupameHuiit Komm.
[TosryunTh U3 Hee popMyly KOHEUHBIX NpupaieHuil Jlarpanxa. [IpuBectu npumep npruMeHeHUs
3TOH (POPMYIIBL.

18. ChopmynupoBath 1 JoKa3aTh TeopemMy o npasuie Jlonurtans mis ciydas 0/0.
CohopmynupoBath TeopeMy ist ciiydast oo/oo. IIpuBecTH MpUMepbl IPUMEHEHHS TIPaBHIa
Jlonurans u ciaydast, KOrja OHO He IPUMEHUMO.

19. 3anucats MHOTOuWIeH Telnopa nopsaka N st GyHKIMK B TOUKE Xo. JJoka3aTh nepBoe
omnpenenstonee MHOrowieH Teiiopa CBOMCTBO: COBNAJIECHNE MPOU3BOIHBIX JI0 MOPSAAKA N C
POU3BOIHBIMU (DYHKIIUU B TOUKE X0.

20. 3anucaTth MHOTOWIEH Telnopa mopsiaka N st GyHKIUKA B TOYKE Xo. Jloka3zaTh BTOpoe
oTpeieNsolee CBOMCTBO, TO €CTh MONYUuTh (popmyiy Teilsiopa ¢ 0cTaTOYHBIM WIEHOM B (hopme
ITeano.

21. ChopmynupoBaTh 1 JoKa3aTh Teopemy o Gpopmyie Telaopa ¢ OCTaTOUHBIM WIEHOM B opme
Jlarpana. IIpuBecTu npumep NpUMEHEHHS 3TOH TEOPEMBI.

22. TlonyuuTs pa3znoxeHus o ¢popmyine MakinopeHa niaTu OCHOBHBIX OECKOHEUHO
muddepeHIMpyeMbIX QyHKINHN.

23. CpopmynupoBaTh U JOKa3aTh TEOPEMY O CBSI3U 3HAKHU MPOU3BOAHOI ¢ MOHOTOHHOCTBIO
GyHKIMH, a TaKXKe IepBOe JOCTaTOUYHOE YCiIoBUe dKcTpemyMa. [IpuBectu npumep.

24. ChopmynupoBaTh U JJOKa3aTh BTOPOE JIOCTATOYHOE YCIOBHE dKcTpeMyMa. [IpuBectu mpumep
IIPUMEHEHHUS 3TON TEOPEMBI.

25. [latb onpeneneHne BHITYKIIONW BBepX [BHU3] hyHKIMK Ha uHTepBaie. ChopMyarpoBaTs U
JI0Ka3aTh TEOPEMY O CBSI3U HANpPaBJICHUS BBIMTYKIOCTH U BTOPOH MPOU3BOAHON (HYHKIUH.
IIpusectu npumep.



26. [latb onpenenenue Touku neperuda pyakuuu. CHopMynupoBaTh U J0Ka3aTh TEOPEMY O
HaIlpaBJIEHUH BBITYKIOCTU M KacaTelbHOU K rpaduky ¢pyHKuuu. OnucaTb reOMETpUIECKUi
CMBICTT TOYKH TIeperuoa.

27. ChopmynupoBaTh U JOKa3aTh TEOPEMbI O HEIIPEPHIBHOCTU U JU(PPEepeHIIMPOBAHUI
napaMeTpruecKu 3a1anHoi GyHkuuu. [loxydanTts Gpopmyiy Uist BTOpOil TPOU3BOIHOM B 3TOM
ciyqae. [Ipuectu mpumep.

Il cemecmp.

Ilepeuviii 6onpoc burema.

1. Onpenenenue nepBooOpa3zHON st PYHKIIUU HA OTpe3Ke. Teopema o pasHOCTH
nepBooOpasHbix. CBolcTBa nepBooOpa3HbIX. Tabnuia neppoodpa3HbIX OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

2. Teopema 00 MHTErPUPOBAHUH TTOJACTAHOBKOM. 3aMeHa IEPEMEHHON B HEOTIPEICTICHHOM
uHrerpaine. [Ipumepsl.

3. Teopema 006 MHTETpUPOBAHUU 110 YacTsM. [IpumMep peKyppeHTHON HHTETpaTbHOU (POPMYIIBI.
IIpuMep HMKINYECKOTO HHTErpaa.

4. UnTerpupoBanue IpoOHO-pallMOHaIbHBIX QyHKIMHA. OnucaTh METO/, TPUBECTH IPUMED.
5. Unrerpansusie cyMmmbl Pumana u JlapOy. Onpenenenne narerpana Pumana. Heobxoammoe
ycioBue uHterpupyemoctu. CoiictBa cymm JlapOy.

6. Teopema o cyliecTBOBaHUM UHTErpasia PuMana ot HenpepbhIBHON (YHKIIMHM Ha OTPE3KE.
[Tpumep Beruucnenus uaterpaina Pumana ot HenpepbiBHOW (yHKIMU 6€3 popmyinsl HeroToHa —
JleitOuuna.

7. VIHTerpai ¢ nepeMeHHbIM BEpXHHUM IPEESIOM U IepBooOpa3Has PyHKIMH Ha OTPE3Ke.
®opmyna Herotona-Jleiibnuma.

8. UncoBOi psijl, YaCTUUHBIE CYMMBI psijia, HEOOX0AUMOE YCIOBUE CXOIUMOCTH YUCIOBOTIO
psina. CBoiicTBa OCTaTKOB YMCIIOBOTrO psifa. [Ipumepbl cxoasimuxcst psaaoB.

9. Kpurepuii Komu cxogumoctu unciaoBoro psaa. Ilpumepsl Teopem, B 10Ka3aTeabCTBE
KOTOPBIX pUMeEHseTcs Kpurepui Komm.

10. IlepBbIii 1 BTOpOM NPU3HAKK CPABHEHUS AJIS PSIOB C HEOTPULIATEIbHBIMY YJICHAMM.
[Tpumepsl: KOr/Aa 3TH NPU3HAKU IPUMEHUMBI, a KOTI/1a — HE IPUMEHHUMBI.

11. [Ipusnaku [Janambepa nu Komm cxoauMocTu psoB ¢ HEOTPULATEIbHBIMH YWICHAMH.
[TprMeps! X TpPUMEHEHUS.

12. WHTrerpanbHblii NpU3HAK CXOAUMOCTH IS PAJIOB C HEOTPULATEIBHBIMU YICHAMHU.
CxoaumocTh 0000IIIEHHOTO TAPMOHUYECKOTO Psijia.

13. AGcomoTHas M YCIOBHAsA CXOAMMOCTb YUCIOBOTO psiia. Teopema o nmepecTaHOBKAX UJICHOB
a0COJIFOTHO CXOJIAIIETOCs psJa.

14. AGcomoTHas M YCIOBHAs CXOAMMOCTb YHCIOBOTO psiia. Teopema o Mpou3BeIeHUN
a0COJIFOTHO CXOJISIIIUXCS PSIIOB.

15. IIpusnHak JleiOHuIa cX0AMMOCTH 3HaKOUepeayromxcs psaaoB. OueHka octaTka psaja,
YIOBIIETBOPSIIOIETO Npu3HaKy JleiOHua.

16. [IpusHak JJupuxiie cXoJMMOCTH 3HaKOIIEpeMEHHOT 0 psiaa. PazoOpats npumep.

17. Tlpusznak Abenst cXOAMMOCTH 3HaKoIepeMeHHOro psifa. [Ipumeps! psaoB, CXOASAIMIUXCS IO
npu3HaKy AGers.

18. Teopema Pumana o mepecTaHOBKax 4WIEHOB YCIIOBHO cxojsmerocs psana. [Ipusectu npumep
CXOZSIIErocs psiaa, KOTOPBIN MOCIIE IEPECTAHOBKU CTAHOBUTCS PACXOIALIMMCS.

19. TloToueynast U paBHOMEpHAasi CXOAUMOCTh (PYHKIIMOHAIBHBIX [TOCIIEJ0BATEIbHOCTEH.
[TpuBeauTe NpUMEPHI PABHOMEPHO U HEPABHOMEPHO CXOIAIMINXCS (YHKIIMOHAIBHBIX
IIOCJIENOBATEIILHOCTEN.

20. Teopema 0 paBHOMEPHOM IIpeiesie MOCIeA0BaTeIbHOCTH HEMPEPBIBHBIX QyHKIMH. Teopema
0 MOYJIEHHOM MHTErpUpOBaHUU (YHKIIMOHATIBHON MOCIEI0BATEIbHOCTH.

21. TeopeMsl 0 MOYICHHOM UHTETPUPOBAHUU U JUPPepeHIIMPOBAHUH (PYHKIIMOHAIBHOM
IIOCJIEIOBATEIBHOCTH. [IprBeCTH prMep MPUMEHEHUS OAHON U3 TEOPEM.



22. loToueyHas U paBHOMEpPHask CXOAUMOCTh (PyHKIMOHATIBHOTO psifa. Ilpusnak Beliepmirpacca
pPaBHOMEPHOU CXOUMOCTH (YHKIIMOHATIBHOTO Psija.

23. Ilpusnak Jlupuxie paBHOMEPHOUW CXOIMMOCTH (DYHKIIMOHATBLHOTO psiga. PazoOpars mpumep.
24. IIpusnak AGensi paBHOMEPHOM CXOAUMOCTH (PYHKITMOHAIBHOTO psna. [IpuBeauTe nmpumep
psiaa, KOTOPBIM CXOIUTCSI pPABHOMEPHO Ha OTPE3KE 110 MpU3HAKY AOes.

25. TeopeMbl O TOYWIEHHOM UHTETpUPOBaHUM U U depeHIIMPOBaHUH (PYHKIIMOHAIBHOTO PAJIA.
[TpuBecTH IpuMEpPHI IPUMEHEHUS 3TUX TEOPEM.

Bmopoii éonpoc bunema

1. JIuneiinoe otobpaxenne A:R™ — R", ero marpuma. JlokasaTs CylecTBOBaHHE
HOPMBI oniepatopa A ||A|| =sup {||A(x)|| , ||X|| <1, xeR" } Y PaBHOMEPHYIO HENPEPHIBHOCTH
OTOOpaKeHHS A.

2. OTobpaxenue, 6ECKOHEYHO MaJIOe 110 CPAaBHEHHUIO C IPYTHM OTOOpaKeHHEM IpU
X —> Xq . Jlats onpenenenne, chopmympoBath kputepwii 0 (|| X —Xo|), X = Xo .

3. Onpenenenne quddepenmnuana oroopaxkeHus B Touke. Teopema o HepephIBHOCTH

muddepentmpyemoit pynkimn. [Ipumepst nuddepennpyemsix u He AUPPEpeHTUPYEMBIX
OTOOpaKeHUH.
4. TeopeMbl 0 TOKOMITOHEHTHOW HETIPEPHIBHOCTH U IIOKOMITOHEHTH O

nuddepenmupyemoctu orodpakenuii f :G — R",G < R™ . IIpuBectr npuMepsl.

5. Onpezenenue 4acTHOM mpou3BoanHoi otoopaxkenus f :G - R",G cR™ B Touke.

CBs3b CyIIECTBOBAaHUS YAaCTHOM MPOU3BOAHBIX U JU(PepeHImaa.

6. Teopema o nudpepeHInpoBaHUN KOMITO3UIIUN OTOOpaskeHuH. Vies MHBapHaHTHOCTH
¢dopmsl iepBoro auddepennnana. [lpuect npumepsl.

7. Teopema o quddepeHunpoBanur 00paTHOro OTOOpakeHus. Marpuia SIkoou u
sskoOuaH o0patHoro otoOpakenus. [IpuBectn mpumep.

8. ®opMyIbl KOHEUHBIX MpHUpaIeHuid it oToOpakeHuil. [Tokazars paznuune MexIy

coyasmu f:G >R,GcR"u f:G->R"GcR".
9. IIpousBoaHas 1o HanpasieHuo U rpaauent Gpynkuun f :G > R,G c R™ B Touke
Xy € G. CpoiicTBa rpaauenTa. KacaTtenbHas miockocTs K rpadpuky GyHKIUH

f:G—>R,GcR"™ BTouKe (Xo; T (X)) -

10. YacTHast mpou3BOIHAsE BTOPOTO U BBICIIMX MOPSAKOB. Teopema 0 paBeHCTBE
CMelaHHbIX Tpou3BoIHbIX. [IpuBectu npumep. Auddepernnan BTOporo nopsaka s

f:G—>R,GcR™.
11. ®opmyna Teisopa s BeleCTBEHHONW (QYHKIIUN HECKOJIBKHUX MEPEMEHHBIX.
Teopemsl 0 popmyie Teitnopa ¢ octarounsiM useHoM B popme Jlarpanxa u B popme Ileano.

12. Touku n0KanbHOTo 3KcTpemyma orobpaxkenns f :G — R,G c R™. Ilepsoe

HE00XO0IMMOE YCIIOBUE SKCTPEMYMA.
13. KBanparuunsie popmbl. Tumsl kBagpaTuuHbix Gopm. Bropoe HeoOxoumoe ycinoBue

skcrpemyma Gyrkiun f :G > R,G cR™.
14. JlocTaTo4Hble YCIOBHSI CTPOrOro JOKAJIBHOTO SKCTpEMyMa 0TOOpaskeHus
f:G—>R,GcR™. Kpurepuit Cunbsectpa. [Ipuectn npumep.
15. Onpenenenne vespror pynkuun f :U(Xy,0) > U(Yy,€), X €R, Y, € R, 3anannoin

ycnosueM F(X,Y) =0 B OKpecTHOCTH TOYKH (XO; yo) cR?. [TpuBecTH MPUMEPHI.
16. Onpenenenue HessHoi pynxiuu f 1U(X,,8) = U (Yo, €), X, € R", Y, € R, 3anannoi

yenosuem F(X,Yy) =0 B okpectHOCTH TOUKH (Xo; Yo ) € R"™ . TTpusecrn npumepsr.



17. Teopema 0 CyIIECTBOBAaHUHM W €IMHCTBEHHOCTH HETIPEPHIBHOM HESIBHOW (DYHKLINU B
OKPECTHOCTH TOYKH (Xo; yo) eR?. TIpuectu cBOii IPUMEp PUMEHEHHS TOI TEOPEMBL.

18. Teopema o nuddepeHpyeMoCcTH HESBHON (PYHKIIMH B OKPECTHOCTH TOUKU

. 2 . .

(XO, yo) € R”. IlpuBecTu cBOI mpumMep HaxoxaeHUs TuddepeHrania HesBHON (QyHKITUH.

19. Teopema o cyIliecTBOBaHUH, €IMHCTBEHHOCTH, HENIPEPHIBHOCTH U

o . m+1

T PepeHIIMPYEMOCTH HESIBHOW (DYHKIIMH B OKPECTHOCTH TOYKH (XO, yo) e R""". IlpuBectu

CBOM IIPUMEP NNPUMEHEHHUSI 3TON TEOPEMBI.
20. Teopema 0 cyLIECTBOBaHUH, EAMHCTBEHHOCTH U AU hepeHnpyeMOoCTH HesIBHOH

(YHKINU B OKPECTHOCTH TOUYKH (XO; yo) e R™™ . [Ipusectu cBOif NpuMep NPUMEHEHHUS ITOM

TEOPEMBI.
21. Teopema 0 JOKaJIbHOM CYIIECTBOBAHUE U JUPPEPEeHIIUPYEMOCTH 0OPATHOTO
oroOpaxkenus. [IpuBecTH cBO MprMep MPUMEHEHHSI TON TEOPEMBI.

11 cemecmp.
Ilepswiii sonpoc bunema.

n

1. Mepa JleGera 6pyca 1 OTKPBITOr0 MHOXeCTBa B R . JIoka3aTh CHrMa-aJINTHBHOCTD
o n

oTobpaxkeHns Mepbl JleGera Ha ceMeiicTBE OTKPBITHIX MHOXKECTB B R

n .
2. BHeurHss Mepa MHOxecTBa B R . JIokasaTh TeopeMy O CYETHOH I0JTya/IHTHBHOCTH
BHEIIIHEH MEpHI.

n
3. I/I?:MepI/IMBIe 10 HeGery MHO>XECTBA B R . I[OKa3aTI) HN3MCPUMOCTD OTKPBITBIX U 3aMKHYTBIX
Rn
MHO>XCECTB B .

n
4. TToka3atk, 4TO COBOKYIHOCTb BCEX H3MEPUMBIX 110 JleGery MHOMecTB B R 06pasyer curma-
anreopy.

5. ChopmynmrpoBath U T0Ka3aTh KpUTEPUI H3MEPUMOTO 110 Jlebery MHOXKecTBa B R" ,
UCTIONB3YIONINIA 3aMKHYTHIE MHOYKECTBA.

6. CdopmynupoBaTh 1 JOKa3aTh CBOWCTBA Mephl Jlebera: curma-aaIMTUBHOCTb, OJHOTA,
PEryIsIpHOCTb.

7. ChopmynupoBaTh U JOKa3aThb TEOPEMY O CTPYKType U3Mepumoro 1o Jlebery MHOXKecTBa B
R".

8. ChopmynupoBats TeopeMy 00 HHBapHaHTHOCTU Mephl Jlebera OTHOCUTETbHO H30METPHUH.
[TpuBecTH npuMepsl U30METPUN U MOKa3aTh, KaK IPUMEHSIETCS 3Ta TeopeMa.

9. latb onpezenenue curMma-aireopsl MHOXKeCTB. CHOopMyIHpOBaTh U 10KA3aTh TEOPEMY O
nepeceueHnn cemeiicTBa curma-anredp. Paccmorpers npumep: 6opesneBckast curmMa-aireopa.
10. ChopmynupoBath onpeneseHue U JoKa3aTh CBOMCTBA MIPOU3BOJIBHON HEOTPUIIATEIILHON
MEpBI, B TOM YHUCIIE TEOPEMY O HEIIPEPHIBHOCTH MEPHI.

11. Jlath onpezenenne u3MepuMon PyHKITNH, 10Ka3aTh TEOpPEeMY 00 YCIOBHIX, SKBUBAJICHTHBIX
U3MEPUMOCTH, U ciefcTBUe U3 He€. [IpuBecTu mpumMep HeM3MepuMon (QyHKIINU.

12. JToka3zath ©3MepUMOCTb SUP, inf, mpenena mocaen0BaTeIbHOCTH H3MEPUMBIX (DYHKIIHI.
13. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O U3MEPUMOCTH KOMIO3ULIUH (DYHKITHIA.
CdhopmynupoBath 1 10Ka3aTh CISACTBUS: H3MEPHUMOCTbD ITPH apH(PMETHIECKUX JTEHCTBUSX.
14. latb onpenenenue npoctoit GyHKIKHU, MHTerpaia Jlebera ot mpoctoit pyHKIMH.
CdopmynmpoBaTh U 10Ka3aTh CBOICTBA 3TOT0 MHTErpaja, B TOM YUCIIE TEOPEMY O CUETHOM
aJTUTUBHOCTH MHTETpajia OT IPOCTON PyHKIUH.

15. Jlokazate TeopemMbl 00 HHTETpasie OT CyMMbl HEOTPHUIATENbHBIX MPOCTHIX PYHKLIUN U O
MOHOTOHHOCTH MHTETpajia OT HEOTPHULIATEIBHBIX MPOCTHIX (PYHKITHIHA.

16. Jlats onpenenenue unrerpaia Jlebera ot HeoTpUIATENbHON U3MEPUMON (DYHKIIUU.
CdopmynupoBaTh 1 10Ka3aTh €ro CBOWCTBA.



17. ChopmynupoBath u qoka3ath Teopemy b. JIeBu 0 MOHOTOHHOI cxogumocTu. [IpuBectu
MPUMEpHI IPUMEHEHHSI 3TOU TEOPEMBI.

18. ChopmynupoBaTh U J0Ka3aTh TEOPEMbI 00 HHTETPUPYEMOCTH CYMMBI U PsiJia U3MEPUMBIX
HEOTPHULATENbHBIX (YHKIIHI.

19. ChopmynupoBath U J0Ka3aTh TEOPEMBI O CYETHOH aITUTHBHOCTH MHTETPAJIa H O HYJICBOM
MHTETpalie OT HeoTpuuaTeabHol QyHkuuu. [IpuBecTu npuMepbl NPUMEHEHHS 3TUX TEOPEM.

20. [larb onpenenenue uaterpana Jlebera or namepumoit pyakmun. Onpeaenuts CyMMUpyeMble
byukun. ChopMynupoBaTh U A0Ka3aTh TEOPEMBI O CBSI3U MHTETpasia OT GYHKIHUU U MHTErpaja
OT €€ MOAYJIA.

21. ChopmynupoBath U JOKa3aTh TEOPEMbI O MOHOTOHHOCTH MHTerpajia Jlebera,
MHTETPUPOBAHUU 110 IOJIMHOKECTBY, O MAKOPAHTE.

22. ChopMynupoBaTh U JI0Ka3aTh TEOPEMBI O CYSTHOM aITUTUBHOCTH U a0COTIOTHOM
HENpepbIBHOCTH HHTerpaia Jlebera.

23. ChopmynupoBath U 0OKa3aTh TEOPEMY O JIMHEHHOCTH HHTeTpana Jlebera.

24. CchopmynupoBath 1 Joka3aTh Teopemy Jlebera o maxkopupyeMoii cxogumoctr. [IpuBecTu
pUMep ee MPUMEHEHHUS.

25. Jlatpb ompeneneHre SKBUBAJICHTHBIX (paBHBIX MOUYTH BCroy) ¢pyHKuuid. CHopMynupoBaTh u
JoKa3aTh CBOMCTBA Takux ¢yHkiuii. Kakue reopemsl 06 unrerpaie Jlebera MmoxxHO
c(OopMyJIPOBATh C MOHITUEM «IIOYTH BCIOAY»?

26. CchopmynupoBath U Joka3aTh Kputepuit Jlebera unterpupyemoctu GyHKIuu no Pumany Ha
OTpE3KE MPSMOM.

27. CchopmynupoBaTh U JoKa3zaTh TEOPEMY O CBS3U UHTerpaioB Pumana u JleOera Ha oTpeske.
28. ChopmynupoBaTh U JJOKa3aTh CBOWCTBA MHTETpajia ¢ IEPEMEHHBIM BEPXHUM IPEICIOM H
dopmyny HeroTona-JleiiOnuna.

29. CchopmynupoBath U JOKa3aTh TCOPEMBI O 3aMEHE TIEPEMEHHOM B OIPEICTICHHOM UHTETpalle U
00 MHTETPUPOBAHUU 10 YACTSIM.

30. ChopMynpoBath 1 J0Ka3aTh MEPBYIO TEOPEMY O CPEIHEM JJIs MHTETpasia Ha OTPE3Ke U
CJIEJICTBUS U3 HEE.

31. CpopmymnupoBats Teopemy o popmynax bouna. Jlokazats €€ B ogqHom ciydae. [IpuBectu
reOMEeTPUUECKUI CMBICT 3TUX (HOopMyIIL.

32. Jloka3ate Teopemy 00 UHTETpaibHOU (popme ocTaTouHOro ujieHa B opmyne Teitnopa.

33. lath ompeJeneHue HeCOOCTBEHHOT0 HHTErpajia mepBoro u Broporo poza. Ilpusectu
IMPUMEPHI CXOJALINXCS U PACXOAIINXCS UHTETPATIOB.

34. A6conoTHas CXOIUMOCTh HECOOCTBEHHOT0 HHTerpajia. JlokazaTh TeopeMy O CBS3H C
uHTerpaiom Jlebera 1 MaKOpaHTHBIN MPU3HAK a0COTIOTHOW CXOIUMOCTH.

35. CpopmynupoBaTh U A0Ka3aTh Npu3Haku Jupuxiie u AGens cXoIUMMOCTH HECOOCTBEHHOTO
uHTerpana. [IpuBecTn mpuMepbl UX MPUMEHEHHUS.

Bmopotu eonpoc bunema

1. ChopmynupoBath TEOpEMY O HEIBHOM oToOpaxkeHuu. [IpuBecTr mpumepsl.

2. CopmynupoBaTh U J0Ka3aTh TEOPEMY O JOKAIBHON OOpATUMOCTH OTOOpasKEHHS.
CdopmynupoBath 1 10Ka3aTh MPUHIIAI COXPAHEHHS 00JIacTH.

3. latb nBa onpenenenus nuddeomopdusma: 1) 6e3 ucnonb3oBanus skoOnana, 2) ¢
ucnoiip30BaHue sikoouana. [lpusectu npumeps! quddeomopdpuszmoB u He quddeomoppu3mMoB
HECKOJIbKUX NEPEMEHHBIX.

4. Jlatb onpeielieHne 3aBUCUMbIX U HE3aBUCHUMBIX cucTeM (pyHkuuid. [Ipusectu
npumMepbl. CHopMynupoBaTh U JOKa3aTh TEOPEMY O HEOOXOAUMOM YCIOBUU 3aBUCUMOCTH U
CJIEJICTBUSI.

5. JlaTh onpejieneHre 3aBUCUMBIX U He3aBUCUMBIX cucteM (yHkiuit. ChopmynupoBatsb
TEOPEMY O JIOCTATOUYHBIX YCIOBUSX JIOKAIbHON HE3aBUCUMOCTH U 3aBUcUMOCTH. [IpuBectu
CXEMY J10Ka3aTeIbCTBa.



6. JlaTtb ompenenenre ycaoBHOTo dKcTpemyMa. Omnucarh MpsMon METOJT HaX 03K ICHUS
yCJIOBHOTO 3KcTpemyMa. [IpuBectu npumepsr: 1) npsimoit MmeTo paboTaeT, 2) mpsiMOil METO] HE
paboraer.

7. Onmcath Meton Jlarpanka HaXOXKACHUS YCIOBHOTO dKcTpemyma. ChopMmynupoBaTh U
JI0Ka3aTh TEOPEMY HEOOXOAMMBIX YCIOBHUSIX YCIOBHOTO 3KcTpeMyMa. ChopMyIHpoBaTh TEOpEMy
0 JIOCTaTOYHBIX YCIOBUSX YCIOBHOTO SKCTPEMyMa.

8. Jlatb onpenenenue ceuenus MHoxkectsa B R" . Chopmynupopars TeopeMy o
CCUCHUSAX U3MEPUMOTo MHOKecTBa. Onucarth 3Tarbl JoKazaTenbcTBa. PazoOpars Jrar, rie
HOSIBJISIETCSI «ITOYTH BCIOAY». JloKa3aTh MOCIeIHUIM JTall.

9. ChopmynrpoBaTh 1 JI0Ka3aTh TEOPEMbI O HF3MEPUMOCTH U MEPE JIEKapTOBOT'O
HPOU3BECHHUS U 0 oArpaduke naMepumoit Gpyukuuu. [TpuBecTd npuMep HaAXOXKICHUS MEPbI
noarpaduka.

10. CopmyaupoBaTs u 10ka3aTh TeopeMy Oyounn nisa dpyskuun f 1 RPFY — [O; +oo] .
[TpuBecTH BTOPYIO, CAMMETPUYHYIO, GOpMYyIUpOBKY. [IpuBecTu nmpumep.

11. ChopmynupoBats u foka3aTh Teopemy Oyounu ais pynkmun f 1 RPTY — [—oo; +oo] .
[TpuBecTH BTOPYIO, CAMMETPHUYHYIO, GOpMYITHPOBKY. [IpuBecTu npumep.

12. ChopmynupoBath u qjokazath Teopemy Oyounu mis Gynkuun f: A— [—oo; +oo] .
[TpuBecTH BTOPYIO, CAMMETPHUYHYIO, GOPMYITHPOBKY. [IpuBecTu npumep.

13. Jlats onpenenenue nuddeomopduzma. ChopMyaupoBats U J0Ka3aTh TEOPEMY O
JIOKaJIbHOM pasnoxkenuu auddeomopduzma. ChopMynupoBath Jpyrue pe3yabTaThl O
mudpeomoppusmax: usmepuMoctb Wy p, Mepa mpoobpasa HyJIbMEPHOTO MHOKECTBA IIPHU

nuddeomopduzme.

14. ChopmynupoBaTh TeOpeMy O 3aMeHe IepeMeHHoi B naTerpane Jlebera. Jlokaszarts eé
JUTSL XapaKTepucTHIecKkor GyHKIMHN Opyca U OTAENbHBIX BUAOB qudheoMophu3MoB.

15. ChopmynupoBath TeOpeMy O 3aMeHE NepeMeHHOM B nHTerpaie Jlebdera.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O PEIYKIIMU K HEOTPULIATEIbHON (QYHKIIUN U
OTPaHUYEHHOMY MHOKECTBY.

16. ChopmynupoBaTh TeOpeMy O 3aMeHe NepeMeHHo! B nHTerpaie Jlebera.
CdopmynnpoBaTh U 10Ka3aTh TEOPEMY O PEAYKIIMHU IIPH pazioxkeHuu nuddeomoppursma Ha
KOMMO3UINI0 AU PeoMopPr3MOB.

17. late onpenenenue crynenyatol pynkunu. ChopmynupoBaTh JIEMMBI O
NpUOJIMKEHUH IPOCTON U U3MEPUMON (QYHKIIUH CTyNEeHYaThIMU GyHKUIUAMU. [10SICHUTB poiib
ATHX JIEMM B JIOKa3aTEIbCTBE TEOPEMBI O 3aMEHE.

18. ChopmynupoBaTh TeOpeMy O 3aMeHe NepeMeHHo! B uHTerpaie Jlebera.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O PEIYKIIMU K XapaKTepUCTUIECKON (PyHKINHU Opyca.

19. ChopmynupoBath TeopeMy 0 3aMeHe iepeMeHHo B nnTerpaie Jlebera. Jloka3ath
ATy TEOpeMY ISl XapaKTePUCTUIECKON PYHKITUHN Opyca WHAYKIIUEH 10 pa3MepHOCTH
POCTPaHCTBA.

20. CopmynupoBaTh TeOpeMyY O 3aMeHe NepeMeHHoN B nHTerpaie Jlebera.
CdopmynupoBath 1 10Ka3aTh 000OIIEHHS STON TEOPEMBI.

21. CopmynupoBaTh U JOKa3aTh CIEICTBUS TEOPEMBI O 3aMEHE: Mepa 00paza
MHOXecTBa npu auddeomopdrszme, reoMeTpudecKii CMBICH IKOOHaHa.

22. CopmynupoBaTh TEOpEMY O 3aMeHe IiepeMeHHoi B unterpaie Jlebera. PaccmoTpers
IPUMEPHI ¢ UCTIONB30BAHUEM MOJISIPHOM U chepruvecKoil cucTeM KOOpAUHAT.

23. ChopmynupoBaTh TEOpEMY O 3aMeHE NepeMeHHo B uHTerpane Jlebera. PaccmoTrpers
IPUMED C MCITOJIb30BaHHEM HECTAaHIAPTHOM 3aMEHBI IEPEMEHHBIX IS IBYX IEPEMEHHBIX.

IV cemecmp.
Ilepesviii sonpoc bunrema
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Msoroo0Opasue 6e3 kpasi. OnpeneneHue U IpUMepbl: OTKPHITHIE MHOXKECTBA, TPapUKU
HETIPEPBIBHBIX OTOOPaXCHH, KPHBbIC H TIOBEPXHOCTH 2-TO MOPSIIKA, TOP, BUHTOBAs

3
nuHUA B ipoctpadcTBe R u ap.

KapTs! u atnacel MHOTOOOpa3us 6e3 kpas. Onpenenenue u npocTbie IPUMEPHI.
Kapra, nopoxnaromasi nojsipHble KOOPAMHATHI HA III0CKOCTH. KapThl,

3
HOPOKIAIOIINE MIMHAPHIECKHE U chepuuecKue KOOpIMHAThI B IIPOCTPaHCTBE K.

[Tpumeps! kapT Ha cdepe NPoCcTpaHCTBA R®,

Mmoroo0Opa3sue ¢ kpaeM. Kpait MHOroo6pasus. Kaptel u atiacel MHOrooOpasus ¢
kpaeM. OnpeneneHus U IpuMepsI.

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

Oyuknms nepexoaa. Onpenenenue u npuMepsl. Teopema o pyHKIHMH Iepexoa.
KacaTenbHOe NpoCcTpaHCTBO K INIaAKOMY MHOrooOpasuto. KacarenbHoe
MIPOCTPAHCTBO K rpaduky HEMpephIBHO TU(HEPEHITUPYEMOT0 OTOOpaKEeHUS

[:GoR™, o GeR"

Teopema 0 TOBEPXHOCTH YPOBHS OTOOpaKEHHS [:GoRY, GeRY, 1<m<n,
KacarenpHOE MpoCTpaHCTBO K MOBEPXHOCTH YpOBHs. [Ipumepsr.

[Ipsimoe onpesenenye ATUHBI I1aAK0I KprBoii. [Ipumepsr.

Onpenenenne mepsl Jlebera Ha riaa koM MHOTOOOpa3uu MPOU3BOJILHON
pa3MepHOCTH.

n
JnuHa nyru rinagkod KpuBOW B MIPOCTPAHCTBE R™. JliimHa rpaduka 0TOOpaKeHUs

n
CErMEHTa B IIPOCTPAHCTBO R™.

[Tnomans 2-MepHOTrOo MHOT00Opa3us B 7~ MEpHOM MPOCTPAHCTBE.
[Tnomans rpaduka GpyHKIHN 2-X IEPEMEHHBIX.

Inomae cexropa A<Q<P,0<p<f ¢ B monspHBIX KOOpAMHATAX.

[Iomane MOBEpXHOCTH BpalIeHUS IIaIKOW KPUBOM.

Oomiee onpenenenue uHTerpana Jlebera mo HeorpuuarensHoi Mepe. MHTerpan 1-ro
poJia mo MHOroo6pasuto. Teopema o BeIYMCIEHUN UHTErpaa 1-ro poja.
Kpuonunelinbie naTErpans! 1-ro poga. @opMyiisl 11 UX BbIUKACICHUS. PU3NUECKHe
3a/1a4u, IPUBOASIINE K KPUBOJIMHENHBIM HHTErpasIaM 1-ro poxa.

IToBepxHOCTHBIE HHTETrpaibl 1-ro poga. @opMyiibl UX BbUUCICHUS. PU3NYECKHUE
3a/1a4y, IPUBOJSIINE K [IOBEPXHOCTHBIM MHTErpasiaM 1-ro poja.

Bmopoii sonpoc bunema

basucel 01HOM OpHEHTALMU B IPOCTPAHCTBAX pa3MEPHOCTH 2 U 3.

basucel o1HOM OpHeHTaluu B IPOCTPAHCTBE R". OpHeHTHPOBAHHOE €BKJINI0BO
IIPOCTPAHCTBO.

CornacoBaHHbI€ KapThl MHOT000pa3us. Opuentupytouuit arnac. OpueHTHpyeMoe
MHOroo6pasue. OpueHTHPOBaHHOE MHOT000pasue.

Kputepuii cornacoBaHHOCTH IUIaJKUX KapT (depe3 skoouaH pyHKIMU nepexoa).
3aiaHue OpUEHTALMHU TIAJKON KpUBOM B 70~ MEPHOM IIPOCTPAHCTBE.

OpueHTalus 3aMKHYTOT0 KOHTYpa Ha IJI0OCKOCTH.

CornacoBaHHOCTb J€KapTOBBIX, IIMIMHIPUYECKUX U c(HEepUUECKIX KOOPIUHAT.
OpueHnranus rpadrka HenpeprIBHO AUPHEPEHIIUPYEMOT0 OTOOpaKEHHUS.
TeopeMa 0 nosie HopMasei, ONpPeaeIIeEMOM IIIaAKON KapTO.

Teopema o 3aaHNK OPUEHTAIIMU HETIPEPHIBHBIM I10JIEM HOPMaJeH.

IIpumeps! ee npUMeHeHUs: 3alaHue OPUEHTALIMH HA OKPY>KHOCTH. 3a/laHue TI0JIEM
HOpMaJiei opueHTanuu rpaguka GQyHKIui 1-ro 1 2-X nepeMeHHbIX.
EcrecTBeHHas OpUeHTAIUS TOBEPXHOCTH YPOBHSI BELIECTBEHHON (DYHKIIHU.



13. TeopeMsl 0 Kpae ri1agKoro MHoroodpasus. OnpeneseHue OpueHTALNU Kpas,
COTJIaCOBAHHOM C OpueHTaIMel Bcero MHOrooopasus. [IpuMepsl Ha yepTexax.

14. Bueminee npousBeneHNe TMHEHHBIX QyHKIIMOHAIOB. OIpeesieHue U CBOWCTBA.

15. KococummeTprudeckue nojauauHernbie popmbl. OnpeneneHre u CBONCTBA.

16. Baemnee npousBeneHue nuddepeHmaioB He3aBUCUMBIX TIEpeMEHHBIX. Ero

drAdy, dy/Ndz, dz/N\dx 5 R3)_
deNP(R™) o p=12,...,n-1,n.
0

reOMETPUUYECKUN CMBICH (XOTS OBl JUIs

"(R")
17. IlpocTpaHcTBO . OOwmwmii BUx

n
Ha OTKPBITOM MHOYKECTBE GcR™

0

18. Iuddepenunansuas popma crenenu P =

O6umii B muddepennuansHoil popmel crenern P =0 or MePEMEHHBIX.

n-1,n

19. O6mwmii Bua nuddepennumanbaon Gopmel crenenn 0,1,2,3, ..., or N

n=12,3
nepeMeHHbBIX. YacTHBIE CiTydau pu .

20. Bekxrophoe mone. Auddepennunanpaas popma padoThl BEKTOPHOTO ITOJIS.

21. TloTeHMaIbHBIE BEKTOPHBIE MOJIS.

22. luddepennnanpaas popma MOTOKA BEKTOPHOTO TTOJIS.

23. Buemnee nuddepennupoBanue qudepeHnranibHol GOPMBI.

24. I'papueHT cKansipHOTO 1oJIsL. Ero cBs3b ¢ onepariyeii BHEIIHEro
muddepeHpoBaHus.

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

26. JluBepreHius BeKTOpHOro noiisi. Ee cBs3b ¢ onepaiiyeil BHEITHETo
Qg QepeHIMpOBaHUSI.

27. Onieparust 3aMeHbBI IIEPEMEHHBIX B Au(depeHInanbHou GpopMme.

28. OmnpeneneHne MOTOKa BEKTOPHOTO MOJIS Yepe3 2-MEepHYI0 OpUEHTUPOBAHHYIO
MoBepxHOCTh. CBeI¢HUE BHIYMCICHUS TOTOKA MOJISl K BEIUKMCICHUIO HHTErpaja
JleOera.

29. Onpenenenue uHTerpaia 2-ro poaa ot AuddepenunansHoi GopMel o
OPHEHTHPOBAHHOMY MHOT000pa3HIo.

30. KycouHo-riagkue KpuBble U HOBEpXHOCTH. OnpeeneHus U IpUMEpHI.

31. OpuenTanms Ha KyCOYHO TJIaJKOM MHOT00Opa3uu. OrnpeneneHne u mpuMepsbl.

32. UnTerpan 2-ro poja 1o OpueHTUPOBAHHONW KYCOYHO I1aJKOM MOBEPXHOCTH.
Onpenenenue u CBONUCTBA.

33. ®u3nveckuil CMbICT KPUBOJIMHEHHOTO HHTErpana 2-ro poJa.

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

35. ®opmyma ['puna. CriencTere O MIOMIAIH.

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

37. Obmas ¢popmyna Ctokca.

Tpemuii sonpoc bunema

1. Crenennoii psin. Panuyc u untepan ero cxonumoctu. @opmyinsl Jlanambepa, Kormm,
dopmyna Komu — Anamapa 1t paanyca CXoAUMOCTH (€ AoKa3aTenbcTBoM). [IpuBectu npumep
npuMmenenus popmynsl Komu — A namapa.

2. CBoOICTBa CyMMBI CTETICHHOTO PsiJia; HEMIPEPBIBHOCTD, MU PEepeHIIMPYEeMOCTbh, IOWICHHOE
UHTETpUpOBaHMe (C JoKa3aTeabCTBOM). [IpuBecTr mpuMepsl IPUMEHEHUS 3TUX TEOPEM.

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

4. Pan Teitnopa. Kputepuit cxonumoctu psna Telinopa k 3HaueHusM QyHKuuu (c
JI0Ka3aTe’abcTBOM). [IppuMeHeHue 3Toro KpUTepHs K CTaHIapPTHBIM Pa3NIOKEHUSIM B PAJT
Makiopera. CXoIuMOCTh OMHOMHAIIBHOTO psifia (PacCMOTPETh OTACIBHBIC CTy4an).



5. Onpenenenue TpuroHomerpuueckoro psna ®ypoe u 06ocHOBaHUE KO PUIIEHTOB Diinepa —
®dypbe Mpu paBHOMEPHON CXOIMMOCTH psia (¢ Joka3zarenbcTBoM). CBolicTBa psaga Oypbe Ha (—
T;T) UL YeTHOM, HEUeTHON (PYHKITUH.

6. TerpanbHble MpeACcTaBIeHUs YaCTUYHBIX CYMM TPUTOHOMETpUUECKoro psijaa Oyprwe (¢
Joka3aTenbcTBOM). Kakue uHTErpasnsl paBHbI 1 BeieacTBue 3TuX Gpopmyn?

7. Jlemma Pumana — Jlebera (¢ 10ka3aTenbCTBOM), CIEACTBUE I KO3 GUIIMEHTOB Ditiepa —
@ypse. [IpuBecTr npuMepsl HHTETPAJIOB € ITAPAMETPOM, CXOIALIUXCS K HYJIO 110 JleMMe Pumana
— JleGera.

8. [IpuHiun jgokanu3anuu u npusHak Junu cxoaumoctu Tpur. psga Oypobe (¢
nokazatenbcTBoM). [IpuBecTu npumep npumeHeHus npusHaka J{uHu.

9. [Ipuznax Jlunmmiia cxonuMmoctu TpUr. psga Oypwe (¢ 10Ka3aTeIbCTBOM) U €r0 CIEACTBUE IS
muddepeHnrpyeMbix GpyHKuii (¢ 1okazareabcTBoM). [IpuBectu npuMep npuMeHeHHs MpU3HaKa
JInmmmuna.

10. TeopeMbl 0 TOYWIEHHOM UHTETpUPOBaHUM U TuddhepeHnpoBaHuu TpUT. pajga Dypobe (¢
noka3arenbcTBoM). [IpuBecTu npumep NpuMeEHEHNs OTHOM U3 TEOPEM.

11. MuHuMaIbHOE CBOICTBO YaCTUYHBIX CyMM Tpur. psga ypee, HepaBeHcTBO beccens (¢
nokazarenbcTBoM). PaBenctBo [lapceBans. 3anucaTts paBeHcTBO [lapceBanst 1si Kakoro-HUOyAb
Tpur. psga Pypse.

12. Co6ctBennbiit nHTErpai (PuMana), 3aBucsmuil OT mapamerpa, ero HenpepbIBHOCTD,
muddepeHIpoBaHIe 110 MapaMeTPy, UHTETPUPOBAHUE T10 TapaMeTpy (Bce — ¢
nokazarenbcTBoM). [IpuBectu npumep.

13. HecoOcTBeHHBIN MHTETPa, 3aBUCSIINM OT mapamerpa. PaBHOMepHast CXOAUMOCTh MO
napametpy. [IpusHaku paBHOMepHO# cxoaumocTu: Beitepiirpacca, upuxie, Adens (c
nokazatenbcTBoM). [IpuBecT mpumMep npuMeHeHus pu3Haka AGes.

14. HecoOcTBeHHBIN MHTETPaI, 3aBUCSIIMI OT MapaMeTpa, €ro HENPEPbIBHOCTb,
muddepeHIpoBaHue 10 MapaMeTpy, UHTErPUPOBAHUE TI0 MapameTpy (Bce — ¢
nokazarenbcTBoM). [IpuBectu npumep.

15. bera- u ramma- ¢pynkiun. Teopema 06 ux obacTu onpeaeneHus (¢ 10Ka3aTeIbCTBOM).
HenpepbiBHOCTD 3THX (QYHKIUI HAa UX 00JIACTH OIpeieNeHus (C 10Ka3aTeIbCTBOM).

16. OcHOBHBIE CBOMCTBA OeTa- 1 ramMmma- PyHKINHU (C TOKA3aTeIbCTBOM). 3HAUEHUS dTUX
¢yHKIMH B HEKOTOpbIX Toukax. @opmyna Crupnusra.

17. CymmupoBaHue psZioB METOZOM CpeIHUX apudmMeTndeckux. TeopeMa o COBIAJEHUU CYMM,
€CJIN Psi/i CXOauTCs (C AoKa3aTeNbCcTBOM). [IprMepbl cyMMUpOBaHUS PsIIOB METOJOM CPETHUX
apu(MeTHUECKUX.

18. Cymmbr Deitepa, UX UHTErPATBLHOE MpeICTaBleHrne. TeopeMbl 0 CXOIUMOCTH U
paBHOMepHOM cxoanMocTu cymMMm Deifepa K GyHKIUH (C 10KA3aTETLCTBOM).

19. Teopema Beitepmtpacca o mpuOIMKeHUH HENPEPHIBHBIX (YHKIIUM MHOTOUIIEHAMHU (C
JI0Ka3aTe’abCTBOM). UTO MOXKHO CKa3aTh O 3aMbIKAHMHM MHOKECTBA MHOT'OWJIEHOB B METPHUYECKOM
npoctpanctse C [a; b] ?

IIpumepsl 32124 Ha IK3aMeHe
Ilepguviti cemecmp

1. UccnenoBats CXOAUMOCTE ITOCIIEOBATEILHOCTHU {xn } DXy = —

2. I[OKEBE[TB 1o OHpCI[CJ'ICHI/IIOI lim \In3 -1 =+
N—o0

o n+3 n o . \/; - \/E +x-2
3. Haiitu npenen: lim 4. Haiitu peneint:  lim —
X—2 ’X 4

n—oo\3n-2

5. Haiitu TOUKM pa3peiBa, ONPEIEIUTh UX PO f(x) = (lg L

cos (Inx)
6. BbaucianTh nepByro ¥ BTOPYIO MPOU3BOIHYIO PYHKIMH f(x) = —



Bmopoii cemecmp

1. BeIuMCIUTb HEONIPEENEHHBIN UHTErPalL: J.%T%\/%d—x
+ X X
22
2. HanmcaTh ypaBHEHUSI KACATEIBbHOM TNIOCKOCTH U HOPMAJTH K MMOBEPXHOCTH z->—+— B TOUYKE
12 4
M(O0, 2, 1).
3. HccnenoBarh Ha SKCTPEMYM QYHKIMIO z=x+y° —xy—x .
© . \n(3n+5)"
4. ViccrenoBath Ha aOCOMIOTHYIO U YCIOBHYIO CXOIMMOCTD YHACIIOBOM psim 3, (-1) [222) .
=) an+1
= n+
© 1
5. UccnenoBaTh Ha paBHOMEPHYIO CXOIUMOCTD PSS X ————, XeR.
n=1 \/ n3 + x4
Tpemuti cemecmp
0
1. Borurcuth uaTerpa mo mepe Jlebera | f dA,ecom f=> b™"- . RoR.
> [n;n+a "]
R n=1 '
i
2 o 1 )
2. VccnenoBath MHTErpall HA CXOJAUMOCTE: | €os™ | —— )
0 sin x 7:
+00 (x - 1) €0S 3X
3. UccrnenoBaTh HHTErPA Ha aOCOTIOTHYIO U YCIIOBHYIO CXOIUMOCTh | —5——— dX |
2

X —4x+5
4. Haiitn 00beM, OrpaHHYCHHBIH MMOBEPXHOCTAMU: Z=X+Y,Z =Xy, X+y=1,x=0,y =0.

2 2 2 2
5. Haiitu ﬂ(2+x—y)dxdy,rﬂe D: x +y 21, x +y <9, Yy>X, yS\/ZX_
D

Yemeepmuiii cemecmp

1. Haiitu lj" Xdy | T — BepXHSIst ONYOKPYKHOCTD N y2 _a’ ot 1.A(-a,0) 1o 1. B(a,0).

2
2 2 2 2
2. Beruuciauth ISIZ dS  ecrm S:{x +y 2 <a ,x=y}.

dx + dy + dz

3. Jloxazate, uto | — = 0 1o m060My 3aMKHyTOMY KOHTYpy C, He TlepeceKaromemMy
X+Yy+z

TIocKocTh X+ Yy + 2 = 0.
o = 2.2 2 2. — 22 2.~ 2 3.
4. Hatitu moTtok 1moJist F=(x z —x y )i +(3xy z —2xyz )j +(2xy z—2xyz )k
yepe3 BHEIIHIO CTOPOHY MOBEPXHOCTH S = (x—2)° + (y+2)° + (z—4)° = 4.
5. Pa3noxutek Ha uHTEpBaNe (—, n) B paa Pypee dpyukiwmio f(X) = cos(x/2). [Toctpouts rpaduk
CYMMBI IIOJTyYEHHOTO Psijia.

+00
xdx
6. BeaucianThb, UCIIPOIIb3yst SUIEPOBBI HHTETPAIBL: _[ —(1+ x3)2 )
0
4. OueHo4YHbIE MaTepHaIbl IS NMPOBEPKH 0CTATOYHBIX 3HAHUM

(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

Oyenoynvlie mamepuanvl 0Nl  NPOGEPKU  OCMAMOYUHBIX — 3HAHUL  MO2ym  Oblmb
ucnonv3osanvl 014 opmuposanus npozpammvl  ITHA  (npoecpammer  2ocyoapcmeenHo2o
9K3aMeHa), a makdce skcnepmom Pocobpradsopa npu nposedenuu nposepku OUaAcHOCMUYecKou



pabomul no OYeHKU YPOBHS POPCUPOBAHHOCIU KOMNemeHyull ooyualowuxcs (npu KOHmMpOIbHO-
HAO30PHOIU NPoBepKe).

JlaHHBIN TECT MOXKET OBITh NMPEIIOKEH CTyneHTaM 3 win 4 Kypca OakajiaBpuara Imocje
noxydeHus: oneHok 3a 1, 2, 3, 4 cemectp mo aucHuIuinHe «MaremMaTH4YeCKUi aHalu3».
[Ipenyaraercss oAWH BapuaHT TeCTa, BBHIOPAHHBIM Ciay4dalHbIM oOpazoM. [lms ycmemHoro
BBITIOJIHEHHS T€CTA BCE 3aJlaHUs JTOJDKHBI ObITh PEIICHBI BEPHO, KPOME TOT'O, PEIICHHE KaXK10Tr0
3aJlaHusl JIOJDKHO OBITh CHAOXKEHO OMpEIeICHUEM OCHOBHBIX MAaTeMAaTHYECKUX TITOHSATHH,
BCTPETUBIIUXCS B ero (OPMYJIHUPOBKE. OTH OINpEACICHHUS HEOOXOOUMO B3ATh W3
MIPEACTABICHHOW HM)KE OCHOBHOW JIUTEPATYPhI MO JAUCIHMIUIMHE WIM U3 IPYTUX WCTOYHHKOB, C
yYKa3aHUEM MCTOYHHKA.

IIpuMepHbIe BApHAHTHI TECTA:

Bapuanr 1.
1. Jansr nBa MHOKecTBa C =[0,4] u D =(2,6). Kakoe u3 npuBeIeHHBIX MHOKECTB SIBJISETCSA UX
nepeceyeHuem?
1) [0,6) 2) (2,4] 3) [0.2] 4) (4.6)
2. Naubl Qpynkmum — a(X) = L, B(X) = i, 7(X)=2. W3 mux 6Geckomeuno manoit
X+1 X2 3
ynxuueit npu X — 0 sapngercs GpyHkums:
1) a(x); 2) B(x); 3) HeT BEpHOTO OTBETA; 4) y(x)

3. Papom Teitnopa mns Gpyaxmuu f(X) = e* B Touke Xy = 0 sBnsercs psn

DR

k1

4. Kakoe U3 MHOECTB SBJIIECTCSI KOMOAKTHBIM:
1) [0,6) 2) (24] 3)[0.2] 4) (4,6)

5. Kakas u3 ¢yHknuit packnagsiBaercs B pag @ypbe Mo KOCHHYCaM
1) f(x)=x xe(-mmn) 2) f(x)=€", xe(-11) 3) f(¥)x|, xe(-mm)
4)x®, xe(-11)

Bapmuanr 2.
2
1. O6nacteio onpenenenus Gpynkuuu f(x) = Xz +4 gpnsercs MIPOMEKYTOK
1) R; 2) R\{2}; 3) R\{4}; 4) rR\{2,-2};
5 2
2. Ilpenen lim ZXLX""JX paBeH:

x>0 5x3 —6X

1) 2; 2) —%; 3) %; 4) HeT BEPHOTO OTBETA.

3. I'paduk pyakuuu Yy = x* -2 aenseres BBIMTYKJIBIM BBEPX Ha MPOMEXKYTKE:

1) (0;+00); 2) (—o0;0); 3) et BepHoro oteta; 4) (0,5 ;+x).

4. Yacruas npoussoanas GQynkuuu f (X, y) =sine” mo nmepeMeHHOI X paBHa

1) ycose®  2) ye* cose® 3) cose’ 4) cose’sineY
5. UuTerpan Ixcosxzdx paBeH:



1) —%sin x> +C; 2) %sin x2+C; 3) xsinx? + x? cosx’+ C; 4)HeT BepHOTO OTBETA.

Bapuant 3.
1. Kakoe n3 yka3aHHBIX MHOKECTB HE SIBIISCTCS OTPAaHHYCHHBIM CBEPXY

1) ((314) 2) (<od] 3 {0n)ineN! 4 {%:neN}

2. Tlpowssoanas bymxuun T (X) =e* pasna:

2.x3-1,

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

3. Panowm Teiinopa ans pynxumn f(X)=In(x+1) B rouke X) =0 sBasercs psn

) Z( 1)k1

(<) Y L
2
4. Acumntoroit pyHKIM Y = X -

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

1) HeT BEpHOIO OTBETA. 2) ”j(xz + yz)dxdydz 3) _UI dxdydz 4) Zf Vdx
v Y

Bapuanr 4.

1. Kakag u3 mociienoBaTeabHOCTEN SIBISIETCS CXOMAIIECS
1

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

2. Kakas u3 GyHKUUH SBJISETCS] HEMPEPBIBHOU

Sin X, X >
1)% 2) signx 3) {X+1’X>O 4 { d

x%,x<0 X, X<

3. TlepBoo6pasnoii ans pyukuun  f(X) =X +2C0S3X spasercs QyHKUHA:
4
1) Her BepHoro oteera; 2) F(x)=3x*—-6sinx; 3) F(X)= XT+ 2sin3x:

x* . 2
4) F(X)_T+ 3S|n3x

4. Mpoussoanoit pynkuun f(x)=-5cose” B Touke x ABIALETCA:
1) 10e?* sine?* 2) 5cose?*  3) —sine?*  4) cose

5. K xakoMy U3 UHTErpajioB MOXXHO MPpUMEHUTHh popmyny ['puna

1) J.ydx—xdy 2) ” y2dz A dx — x?dy A dz + z2dz A dx 3) Izdx+2xdy— ydz
L s L

4) _U xydxdy
D

Bapmuanr S.

1. Janst nBa MHOKecTBa C =[0,4] u D =(2,6). Kakoe u3 nmpuBeIeHHBIX MHOKECTB SIBISIETCS UX
o0bearHeHueM?



1) [0,6) 2) (2,4] 3) [0.2] 4) (4,6)

2. Kakoii u3 psa0B ABJISETCS 3HAKOIOJIOKUTEIbHBIM

) Ysinn 23" 3) > (n+x)’ 4) > (-e)"
n=1 n=1 n=1 n=1

3. Juddepennmanom pyaxmuu f(X) =e+Inx apusercs GyHKIus

1) % 2) (e+%)dx 3) %dx 4) e+l+1x2

4. Ilanbl pynxkoun — a(X) =ﬁ, L(X) :X—?’Z, 7(X) :é. W3 HuX OECKOHEYHO OOJBILON

gynxuueii npu X —> 0 sapngerca Gpynkuums:

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

5. Kakoi u3 HHTCIPAJOB ABJIACTCA OIIPCACICHHBIM

+00
dx 3e dx
1 ;2 In2xdx ; 3 =2 4) HeT BepHOTO OTBETA.
)'[3x2—27 )l ) {xf’ ) Het Bep

Bapuanr 6.

1. Jans! nBa MHOKecTBa C =[1,6] u D =(0,3). Kakoe u3 npuBeIEHHBIX MHOKECTB SIBJISETCSA UX

o0BennHeHneEM?
1) (0,6] 2) [L3) 3) [1.3] 4) (0,6)
2. Kakoit u3 psiioB SBISETCS 3HAKOUEPETYIOIIUMCS

1) isinn 2) in‘” 3) i(n+x)3 4) f:(—e)n
n=1 n=1 n=1 n=1

3. Kakast u3 pyHKUMi SBIseTCS pa3pbIBHOM

X+1, x>0 _
1) %% 2) signx 31 .2 4) sinx
X 411,x<0
3
. x3-2
4. Acumnroroit pyHKIMK Y = =—-= SBISCTCS NpsMast:
X

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

5. Yactnas npoussoanas dyukuuu f(X,y)=sine” no nepemennoii y pasua

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

Bapmuanr 7.

1. OGnacts onpenenenus Gpynkuuu Yy =In(3+2x) umeer BUL:
1) (—g ; +OO) ; 2) (—oo;—%) ; 3) Het BepHoro otBera; 4) (0;+x).

2. Taubl pynakuun - (X) = XL-I-C%’ P(X) = X—?’Z, y(x) = XTJFB W3 Hux 6ECKOHEYHO OOJBIION

Gynxuueit npuy X — —3 ABuseTcs YHKIHUS:



1) a(x); 2) B(x); 3) et BepHoro otBera; 4) y(X).
3. Ouddepenrmanom dynxmuu T (X) =C0S X +3% spnsercs GbyHKIMSA

1) —sin x+9e** 2) (—sinx+3e3x)dx 3) sin x+3e% 4) (—sin x+9e3x)dx

4. Tlepoo6pasuoii nns dpynxuun  f(X) =X +2siN3X spasercs byHkuus:

7

1) mer BepHOTrO OTBETA; 2) F(x)=7x6—6sinx; 3) F(x) =X7—%COS3X;
F) =X +2c0s3
4) (x)_7+§cos X.
5. 3HayeHHe KAKOTO MHTETpasia paBHO Miomanu GUrypsl S
27
1) HeT BepHOIO OTBETA. 2) ” dxdy 3) H (x+ y)dxdy 4) J' Sdx
S s 0

Bapuanr 8.

1. Kakoe u3 YKa3aHHbIX MHOXXCECTB HE ABJIICTCA OIPAaHUYCHHBIM CHU3Y

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

2
2. [Ipenen lim w paBeH:
x—>-1x°—-2x -3
1) 3; 2) —% : 3) HET BEPHOT'O OTBETA; 4) —% )

3. Pagom Teitnopa mis pynxuun f(x) =cosx B Touke Xy =0 sBsercs psan
N = (-1)¢ SEN S
1 ( x 2 2 x2K 3) ) =X 4 — X
)kZ:(:)(Zk)! )é(Zk) )kZ;ik! ) I(Z:;')(Zk)!

4. Kakoi u3 HHTCIPaJIOB ABJIACTCA HCOIIPECACICHHBIM

~+00
dx . 3e ) dx .
1) '[3X2 YL 2) je In2xdx ; 3) .! 5 4) Bce.

5. K kakoMy U3 HHTEerpajoB MOXHO NpuMeHUTh popmyny 'aycca-OcTporpanckoro

1) J.ydx—xdy 2) _U y2dx ady —x2dy adz+z%dzadx  3) Izdx+2xdy—ydz
L S L

4) _U xydxdy
D

Bapuant 9.
1. Kakas u3 mocie10BaTeIbHOCTEH SIBISIETCS CXOSIIenCs
1
Dsimdl  2)n 3) cosn 4 L
n n2

2. Tpoussoxnas pynxmun | (X) = COS(X?’) paBHa:
1) —3x? cos(xS); 2) HeT BepHOTO OTBETa; 3) 3x25in(x3); 4) —3xzsin(x3).

3. I'padux Qynkum Yy = x* 5 apnsercs BBIITYKJIBIM BBEPX HA POMEKYTKE:



1) (0;400); 2) (—o0;+00); 3) Het BepHOro 0TBeTa; 4) (5;+400).

4. Kakoe u3 MHOXECTB SIBJISIETCS OTKPBITHIM Ha €BKJIHUJIOBOW MPSAMO:
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(-mn) 2) f(x)=€", xe(-L11) 3) f(x) x|, xe(-nn)
4)x3, xe (—2,2)

Bapuant 10.
1. Maner nBa mHokectBa C =[0,4] u D =(2,6). Kakoe u3 nmpuBeACHHBIX MHOXKECTB SBJIACTCS

pasnocteio C\D?

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

2. Kakas 13 11ociie1oBaTeIbHOCTEN SIBIISIETCS CXOMAIIEICS
1 1

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

3. Kaxoii u3 psiioB SBIseTCS 3HAKONIEPEMEHHBIM
) Ysinn 23" 3) S(n+x) 4) > (-e)"
n=1 n=1 n=1 n=1

4. Psiom Teﬁnopa st pyskuun f (X) =sin X B Touke Xp = 0 sBisercs pan

1) ! 2k-1 )k_l 2k-1 S I
2 Z (2k)l 2) Z(2k o ) Z(2k )~ 4) Z;,)(ZK)!X
5. Kakas 13 TO4Y€eK SBJISETCSA TOUKOM MakcuMyMa Uit QYHKIMU Y = 8X — % x4
1) 2; 2)12; 3)-2; 40

Karwoum k Tecry:

Bapmnanr 1 1 2 3 4 5
OtBeT 2 4 4 3 3
Bapmuanr 2 1 2 3 4 5
OtBeT 4 2 3 2 2
Bapwuanr 3 1 2 3 4 5
OtBet 3 4 1 3 3
BapuanT 4 1 2 3 4 5
OtBer 1 1 4 1 1
Bapwuanr 5 1 2 3 4 5
OtBeT 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

| Bapuanur 8 | 1 | 2 | 3 | 4 | 5




| OtBer | 2 | 2 | 1 | 1 | 2
Bapuant 9 1 2 3 4 5
OtBeT 4 4 3 4 4
Bapuanr 10 1 2 3 4 5
OtBer 3 3 1 2 1
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