IIporpamma y4eOHOM 1M CHUNIMHBI
«MareMaTHYeCKHIl aHAJIHU3»
(moaroroBka 0aKkajgaBpoB)

Mocksa 2024

Paspaborunk Jlebener Bnagumup Brnagumuposuy, a. ¢.-M H, mpodeccop

AenapTaMeHTa IPUKIaJHOH MaTeMaTUKU
MUSM HNY BIID
v_lebedev@hse.ru

Kypc, 1-2, ITpukiagHas MmaTeMaTuKa
OO6pa3oBaTenpHas

mporpamma

dopmat M3ydeHHs be3 ncnonp30BaHus OHIAMH Kypca
JTUCIUIUTHHBI

OcHOBOM HACTOAIIEW MporpaMMbl SBISETCS TIporpaMMa y4eOHOM JAMCITUTLIIMHBI
«Marematrnueckuil aHanmu3y» s HanpasieHus 01.03.04.62 «IIpukiagHas MaTeMaTUKay
nmoAroToBku OakamaBpa, 2014 roxm, pa3paboranHas B.B. Jlebemerim u A.B.
PomaHOBBIM.

1. ]_Ie.)'lb, pe3yJabTaThbl 0CBOCHUA JTUCHHUIIMHBI U IIPEPEKBU3UTDI

LlensMu ocBOeHUS AUCUUILINHBEI MaTeMaTUYECKUI aHAJIN3 SIBJISFOTCS:

O3HAKOMJIEHUE CTYJEHTOB C OCHOBHBIMU IOHATUSMH W METOAAMH TEOPUH
IPENENOB, C 3JIEMEHTAPHBIMU ACUMIOTOTUYECKHMMH METOJIaMH, C TEOpUEH U
METOJAMHM  YHCIOBBIX M  (PYHKUMOHAIBHBIX PSIAOB, C  OCHOBAMH
mudepeHInanbHOTO0 W HMHTETPAIIBHOIO HMCUUCIEHUS (PYHKIUH OJHOrO H
HECKOJIbKUX JACHCTBUTENbHBIX IEPEMEHHBIX, C TEOPHEH MOJIS;

(opMUpOBaHKE ECTECTBEHHOHAYYHOTO MUPOBO33PEHHUS.

B pE3yIbTATC OCBOCHUS NUCHUIIIMHBI CTYJICHT JOJIKCH:!

3HATH: OCHOBHBIE TOJIOKEHUSI TEOPUH TPENETIOB W HEMPEPHIBHBIX (DYHKITHIA,
AJIEMEHTAPHBIE ACHUMIITOTHYECKHE METOJbl, OCHOBBI TE€OPHUU YHCIIOBBIX H
(YHKIIMOHANBHBIX PSAJOB, TEOPUU HHTErPAIOB, 3aBUCAIIMX OT IapaMeTpa,
TEOpUU HESBHBIX (GYHKIMNH W €€ NpWIOKEHUM K 3aJadaM Ha YCJIOBHBIN
OKCTPEMYM,; OCHOBHBIE Te€OpeMbl U MeToAbl AU EepeHIInaTbHOTO U




HHTETPAIBHOTO HCYHUCICHUS (YHKIMH OJHOTO M HECKOJBKHX TIEPEMEHHBIX,
TEOPUH TOJIS.

YMmerb: onpeaensiTh BO3SMOXHOCTH MPUMEHEHHSI TEOPETUUECKUX TMOJI0KEHUM
M METOJIOB MaTEeMaTHYECKOTO aHalIu3a [Jisi I[IOCTAHOBKHM M PEIICHUS
KOHKPETHBIX MPUKIQJAHBIX 3a/a4; pellaTh OCHOBHBIC 33/1a4l HA BBIUYHUCIICHUE
npeaenoB  GyHKIuHA, ux guddepeHIMpoOBaHUE UM HWHTErPUPOBaHUE, Ha
BBIYUCJICHNE HHTETPAJIOB, HAa Pa3I0KeHUE QYHKITUN B PSIBI.

HNmerh, HaBBIKM UCIOJB30BAHUSA CTAHAAPTHBIX METOAOB U  MOJEIEH
MAaTEMAaTUYECKOr0 aHAJIN3a U UX MPUMEHEHUS K PEMICHUIO MPUKJIIAIHBIX 3a7a4.

HaCTOHIIIaH JAUCHUILIMHA OTHOCUTCA K HUKITY CCTCCTBCHHOHAYYHBIX JUCIHUIIIIMH U

0JIOKY THUCHMIUIMH, 00eCIIeUrnBaIOIUX 0a30BYIO TTOJATOTOBKY.

I[J]H TOIO, yTOOBI HA4aTh OCBOCHUE 3TOM y‘{€6H0ﬁ AUCHUILIMHBI OT CTYACHTOB HC

TpeOyeTcs 3HAaHUIM U YMEHUM, BBIXOJISIINX 32 PAMKH IIKOJIBHON TPOrPAMMBI.

OCHOBHBIC TOJIOKESHUS JUCHUIIIIMHBI UCITIOJIB3YIOTCA B I[EU'II)H@ﬁH.I@M IIpHU U3YyUCHUHU

CIEIYIOINUX TUCIUILINH:

o «Jludpdepennmanbusie ypaBHEeHUsD; «Teopuss (QyHKIUMHA KOMIUIEKCHOTO

IIEPEMEHHOI0»; «DYHKUMOHAIBHBIN aHaIu3»; «Teopuss BEPOSITHOCTEW,
MaTeMaThu4ecKasi CTAaTUCTUKA U TEOPHUSl CIIyYalHBIX IIPOLIECCOBY; «Y PaBHEHUS
maTemMaTudeckoil ¢usukn»; «Metonpl ontumuzauun»; «lMcciaenoBanue
onepauui»; «Pusnka»; «MaremaTuyeckoe MOJEIUPOBaHUEY; «YHHUCIEHHbIE
MeToab»; «Teopus ynpaBieHus»»; «CiaydallHble TMpOLIECCBI W TEOPUS
MacCOBOTO 00CTYKMUBaHUS.

JucuunnuHaa uzydaercs nosiropa roga. Ha nmepsom kypce B Mmoaynsax 1-4 Ha
BTOPOM B MOAYJIsIX 1-2.

CDopMaT N3yUCHUA TUCLHUIIINHBI: 0e3 HCIOoJIb30BaHUs OHJIANH KypcCa.

2. Coaep:xanue y4eOHOM TMCIIJIMHBI

Aynuropssie yacel | CamMoCTO

Bcero
No Ha3zBanue paznena Jlexm sITeIbHAsA
4acoB CemuHapsl
u pabota
IlepBbIii Kypc
1 | MHOXecCTBa U UX OTOOpaKEHUSI. 38 12 12 14

JleficTBUTENBHBIE YKCIA (CTPYKTYpa

BEIIICCTBEHHOM MPAMOit).

HOCJ’IC}IOB&TGJ’IBHOCTI/I N UX IPpCACIIbI.




2 | [Ipenenbl u HEMPEPHIBHOCTH (PYHKITUI 72 20 20 32
3 | ITpousBogHas, OCHOBHBIE TEOPEMBI U 80 24 24 32
MeTo bl AuddhepeHITnaTHLHOTO
UCYUCIIEHUSA. DIIEMEHTAPHBIE
ACUMIITOTHYECKUE (OPMYJIBI.
UccnenoBanvie PyHKITUN TP TTOMOTITH
IPOU3BOIHBIX.
4 | Heonpenen€HHbI HHTErpAIT 33 10 9 14
5 | OnpenenéHHblil UHTErpan 36 8 8 20
6 | HecobcTBeHHBIC MHTETPAITBI 40 8 7 25
7 | UucioBbi€ psiabl 50 14 13 23
8 | OyHKIIMU HECKOJIBKUX NIEPEMEHHBIX. 94 30 30 34
HuddepennmanbHoe UCUNCICHUE
(GyHKIMN HECKOJIBKUX TIEPEMEHHBIX.
9 | ®yHKIIMOHATIbHBIC 30 8 10 12
MOCJIEIOBATEILHOCTHU U PSI/IbI
10 | Crenennslie psaabl. Psaael Teitnopa. 21 6 7 8
Hroro: 492 140 140 214
Bropoii kypc
11 | Pager @ypee 52 9 9 34
12 | MUaTerpansl, 3aBUCSIIME OT MapameTpa 14 2 2 10
13 | KpatHsie, KPHUBOJIMHENHBIE nul 124 19 19 86
ITOBEPXHOCTHBIE HUHTETpabl.
DneMEeHThI TEOPHUH MOJIS.
Hroro: 190 30 30 130




N3noxenne crpoutcss no pazgenam. st ocBoeHust kaxuaoro u3 13 paszgenos
NpeyCMOTPEHO  00CyXaeHue (yHIaMEHTANbHBIX TMOHATUW  JUCHUIUIMHBI, UX

B38HMOCBH36ﬁ, pPEICHUC TCOPCTUICCKUX U BBIYUCIUTCIIBHBIX 3a1a4.

1-11 200 0OVuenus

Paznea 1. MmHoxecTtBa M HX oOTOOpamxkeHusi. JleliCTBUTE/NbHBbIE YHCJIA
(cTpykrypa BemectBeHHOM npsiMoii). [lociienoBareqbHOCTH M UX Mpe/ieJibl.
[Tonsitue muHoxkectBa. llonsTe oToOpakeHus. 3HaKW BKIIIOYEHUS, OOBEIUHEHUS U
nepeceuenus. KBantopsl 7 u V. HeoOxoammble, ITOCTaTOYHBIE W PaBHOCHUIIBHBIC
YCIOBUS. 3HAKW UMIUIMKAIUU =, < U <. J[eliCTBUTEIbHbIC YHCIIA U YUCTIOBas MpsiMasl.
Mopyiib JEHCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA. METOl MaTeMaTHYECKON UHIYKIHUU.
OnpeneneHue W 3aluCh NOCIEAOBATENbHOCTH. OrpaHUYEHHBIE W HEOTPAHUUYEHHBIE
MHOXecTBa Ha mnpsmoil. [lonstue Qynkmuu. I'padux ¢ynxnuu.  OrpaHuyueHHBbIC
(GyHKUMH, OTpaHUYEHHbIE MOCIEA0BATEIbHOCTU. OKPECTHOCTH TOYEK M OKPECTHOCTHU
+oo g oo, [Ipenes mocaeaoBaTeNnbHOCTH. BepxHss u HIKHAA rpaHb MHOKecTBa. [Ipenen
MOHOTOHHOM  IOCIEJOBATEIbHOCTA. bDECKOHEYHO Majble  IOCIEA0BATEIbHOCTH.
beckoHeyHo OoOJbpIIME TOCIEIOBATENBHOCTH; HMX CBS3b € OECKOHEYHO MAJIbIMHU.
Apudmernueckre NEHCTBUA HAJ CXOIAIIMMUCA TOcienoBaTenbHOCTIMH. [lepexon k
IpeeNy B HepaBeHcTBax. Yuco e.

Jumepamypa: [1, tnasa 1], [2, otnen 1, §§1-4].

Paznes 2. Ilpenesibl M HenmpepbIBHOCTH QyHKIUIA.

[IpokosI0TEIE OKPECTHOCTH W TMOJyOKpecTHOCTH. [Ipenensr GyHKIui (B TOM dHCIe
olHOCTOpOoHHUE). beckoHeuHo Mambple W OecKOHEYHO  OoJbliue  (YHKIUU.
Apudpmernueckue AeicTBus ¢ mnpenenamu. [lpeaenbHblil mepexo]l B HEPaBEHCTBAX.
Teopema o0 3ameHe mnepeMeHHOW B npenenax. Eme pa3 uyucio e. CumBoi o.

OkBuBaneHTHble (QyHkiuuu. CumBon O. HemnpepblBHOCTH B TOYKE (B TOM 4YHUCIHE
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onHocTtopoHHss). Kiaccupukauus Touek paspeiBa. HempepbIBHOCTH  OCHOBHBIX
aneMeHTapHbIX QyHKUui. [Ipocreiine acumnroruyeckue Gopmyinl. Teopema Komu o
INPOMEKYTOUHOM  3HA4Y€HHHU. ApudmeTnueckue ACHCTBUS €  HENPEPHIBHBIMU
bynkuusmu. HenpepblBHOCTH cynepro3uiiui. HempepbIBHOCTh 00paTHON (DyHKIIHH.
Teopema 0 HENMPEPHIBHOCTHU 3JIEMEHTAPHBIX QYHKUUNA. JIeMMa O BIOXKEHHBIX OTpE3Kax.
[TognocnenoBarenbHOoCTh.  Teopema  bonbuano—Beiiepimitpacca (0 BbIAEIEHUU
CXOJSIIICICS TTOAMOCIEA0BATENILHOCTH). BepxHsis (HWKH:s) Tpadb QyHKIUU. Teopema
Beitepmitpacca o HauOosiblieM — (HaUMEHbIIIEM)  3HadeHUU.  PaBHOMepHas
HenpepbIBHOCTh Teopema Kanrtopa.

Jumepamypa: [1, rnasa 2; rnasa 1,§§ 3-4], [2, ornen 1, §§5-9].

Paznen 3. IIpousBoaHasi, OCHOBHBbIe TeopeMbl IU(PPepeHIHATBLHOTO
HCUYMCJIEHUsI. JJIeMEHTapHble acuMnToTudeckue ™meroabl. MWcciaenoBanue
(GyHKIUI NpY MOMOLIM IPOU3BOAHBIX.

Onpenenenue Mpou3BOAHON (B TOM 4HUCie OJHOCTOPOHHEH). [Ipon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX (yHKIUNA. ['eoMeTpuyecKkrii U MEXaHUYECKUM CMBICT MPOU3BOJIHOM.
KacarenbHas u Hopmans k rpaduky dyHkuuu. Dopmyna nuHeapuzanuu. CBs3b
b depeHupyemMocTu u HEIMPEPBIBHOCTH. JIuHelHOCTH onepanuu
muddepennuponanus. [IpousBoaHbIe MPOU3BEACHUS W OTHOIICHHS JBYX (YHKIUH.
[IpousBoanas cymnepno3uiuu. I[lpousBomHas oOpatHoil QyHkiuu. I[IpousBomHbIe
oOpaTHBIX TpUroHoMmeTpudeckux GyHKIuN. [Ipou3BoHbBIE BRICIIMX MOPSAKOB. TOUKH
skcTpemyMma. Teopema depma. 3agaua 0 MakcuMymMe M MHHHUMyMe (yHKIMU Ha
3aMKHyTOM HHTepBasie (oTpe3ke). Teopema Pomns. Teopema Jlarpamxka. YcinoBus
MOCTOSHCTBA U MOHOTOHHOCTH (yHkuuu. Teopema Komm. IlpaBuna Jlonurans.
Mmuorounen Teinopa. ®opmynsr Teiinopa ¢ ocrarounsiM wieHoM B popme [leano u B
dbopme Jlarpanxa. dopmynsl Teitnopa ajs HEKOTOPBIX JJIEMEHTAPHBIX (DYHKITUH.
Ucnonb3oBanue ¢opmynbsl Teinopa—Jlarpanxka B NPUONMKEHHBIX BBIUYMCICHUSX.
Ucnons3oBanue ¢opmyn Teinopa—IleaHo nmsg acMMOTOTHYECKOTO MCCIIEIOBAHUS

¢byHkuuid. BBIIyKIOCTh, BOTHYTOCTb, TOYKM meperuba rpapuka  (QyHKIHH.



HccnenoBanre (GyHKOUN TPU TMOMOINM 2-H MPOU3BOJHOW M IMPOM3BOIAHBIX BBICIIHX
nopsAKoB. AcuMnToThl rpaduka Gynkiuu. [locrpoenue rpadukoB GyHKIUH.

Jlumepamypa: [1, rnasel 3-4], [2, otnen 2, §§1-13].

Paznes 4. HeonpeneneHHbIM HHTErpaJl.
[lepBooOpa3Hass W HEONpEAENICHHbIA HHTerpan. TaOauua OCHOBHBIX HWHTEIrpPajioB.
JIuHeHOCTh HEOMpeNEeIeHHBIX HUHTErpasioB. 3ameHa nepeMeHHoro. luddepenunarn.
Buecenne noa 3Hak nuddepenunana. Materpupoanue mno yactsiM. MHTerpupoBanue
parmoHaNbHBIX (PyHKIMI. VHTErpaibl, CBOJAIINECS K MHTETpaIaM OT pPalliOHATBHBIX
dbyHKIUH. DilyiepoBa MoJACTaHOBKA.

Jlumepamypa: [1, rnasa 8], [2, otoen 3].

Paznesn S. OnpenesieHHbI HHTErpaJl.

OnpeneneHHblil UHTErpall, ero reoMeTpuyeckuii cMpici. OyHKIMU, UHTETPpUPYEMbIE HA

oTpeske. JINHEMHOCTh M aJIUTUBHOCTH ONPEACICHHOr0 MHTErpana. OrpaHu4eHHOCTh
uHTerpupyemoir  pynkuuu.  Kputepuit  uHTerpupyemMoctd.  MHTErpupyeMocTh
HEIMpPEPBIBHBIX W KYCOYHO HENpepbIBHbIX (yHKIMI. WHTErpupyeMocTb MOy
UHTErpupyemMoil (yHKIMM U COOTBETCTBYIOLIEE HEPAaBEHCTBO. VHTErpupoBaHue
HepaBeHCTB. MHrerpanpHasg TeopeMa o cpeaHeM. I[IpousBonHass wuHTerpaia c
MepeMeHHBIM  BepXHUM  mpenenoM. @Dopmyna Herorona—Jleitonuna. 3amena
NEPEMEHHOW B  ONPEAECICHHOM  MHTErpajie, HWHTETPUPOBAHHME IO  YaCTIM.
['eomeTprueckue M MEXAHUYECKHE MPWIOKEHUS OINPEACICHHBIX HHTErPAJIOB.
[TpuOnmxeHHOE BBIYMCIEHUE OIPEIeTICHHbIX HHTErPajoB.

Jumepamypa: [1, rnasel 9-10], [2, otnen 4, §§1-3,5-11].

Pa3nen 6. HecoOcTBeHHBbIE HHTEIPAJIbI.
HecobctBenHble uHTErpanel 1-ro poaa. HecoOcTBeHHBIE HWHTErpaibl 2-ro  poja.
Teopembl cpaBHEHUS Ui HECOOCTBEHHBIX MHTETPAJIOB OT HEOTPULATENbHBIX (PYHKIIUMA.
AOCOII0THAs CXOJIUMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

Jumepamypa: [1, rnasa 13], [2, otnen 4, §§4]

Pa3nea 7. YUucnosbie psaabl.

Yucnosbie pAOBI. CsoiicTBa CXOIAUXCA psAaOB. P?II[I;I C HCOTPHULATCIIbHBIMH YJICHAMMU.
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Teopembr cpaBuenusa. Ilpusnak JlamamOGepa wu pagukanbHbli npu3Hak Komm.
NHTerpanbHbIi IPU3HAK CXOAUMOCTU. AOCOIIOTHAS CXOAUMOCTh PsioB. IlepecTaHoBKH
qWICHOB B abcomoTHO cxomsmemcs psgae. [lpusnak JleliOHWIIa CXOOUMOCTH
3HAKOYEPEAYIOIIMUXCS PSIOB.

Jlumepamypa: [1, rnasa 11], [2, otnen 5, §§1-3].

Paznen 8. @DyHKHUHM HeCKOJbKHX mepeMeHHbIX. /(uddepenunanbuoe
HcyuciaeHue GPyHKIUI HECKOJIBKHUX NepeMEeHHbIX.
IIpoctpancTBo R". Paccrosnue u map B R". OKpeCTHOCTh U MPOKOJOTAsI OKPECTHOCTh
Toukd B R". Ilpexen mociemoBaTtelbHOCTH TOYEK B R". OrpaHHYEHHBIE, OTKPBITHIC,
3aMKHYTble MHOXecTBa B R". I'paHuila MHOXXECTBa, CBA3HOE€ MHOecTBO. OOIacTb.
Teopema bonbnano—BeriepmTpacca. MyHKIIMKM HECKOJIBKUX IEpeMEHHBIX. ['paduk.
MmuoxectBo ypoBHs. IIpenen. HempepsiBHOCTh. Teopema Komm o mpomexyTtouHom
3HaueHWU HempephiBHBIX (QyHKnmii. Teopema Beiiepmtpacca o HauOosbiieM W
HaMEHbUIEM 3HAUYCHHHU. YacTHbIE MPOU3BOJAHBIE |1-r0 W BBICHIMX MOPSAKOB. Teopema
[[IBapua o cMmemaHHblX Opou3BOAHbIX. Juddepenuupyemole ¢yHkuuu. Cas3b
muddepeHpyemMocTu 151 HEIIPEPHIBHOCTHU. JlocrtarouHoe yCJIOBUE
muddepeHIupyeMOCTH B TEPMUHAX YACTHBIX MPOU3BOJHBIX. ['paauent. IIpousBoaHas
no HampasieHuto. Gopmyna nuneapuzanun. KacarenpHas miockocts. Matpuna Skoou
u guddepenumpoanue cyneprnozunuu. opmyna Telnopa ¢ OCTaTOUYHBIM YICHOM
Jlarpan»xa BTOpOro nopsiaka. JKCTpeMyMbl (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. 3a1a4ya
00 ycmoBHOM 3KcTpeMyMe. Teopema 0 HesIBHOW (PYHKIIMH, €€ TCOMETPHUYCCKUM CMBIC]T.
HuddepenuupoBanue HessBHON QyHkuuu. [IpaBuno muoxureneit Jlarpamxka. 3agaya o
MaKCUMYM€ U MUHUMYM€ (DYHKIIMU B 3aMKHYTOW 00JIaCTH.

Jlumepamypa: [1, rnaBel 5-6], [2, oTnen 6].

Paznen 9. ®yHKUMOHAJBbHBIEC IIOCIEA0BATEILHOCTH U PAABI.
[Toroyeunass cXOaUMOCTh (PYHKIIMOHAJIBHON TMOCIHEAOBATEIBHOCTH W €€ TMpened.
MHOXkeCTBO CXOIMMOCTH  (PYHKIMOHAJIBHON mocienoBaTesbHOCTH. [loToueunas
CXOOUMOCTh (YHKUHMOHAIBHOTO pAla U €ro cyMMa. MHOXECTBO CXOAMMOCTH

(GyHKIIMOHATBHOTO psana. PaBHOMepHO CXOAsIMECs byHKIIMOHATBHBIC
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MOCJIEIOBATENBHOCTH U Psiibl, UX CBOMCTBA. Kpurepuidi paBHOMEPHOM CXOAUMOCTH.
HeoGxonumoe yciioBHe paBHOMEPHOM CXOIMMOCTH. YcioBue Beiiepiirpacca,
NOCTaTOYHOE  JUISI ~ PAaBHOMEPHOM  CXOAMMOCTH. WNHTterpupoBanne  u
muddepennmpoBanue npenenbHoi Gyukuun. MaTerpupoBanue u auddepeHupoBaHue
(YHKITMOHATBHBIX PSJIOB.

Jumepamypa: [1, rnasa 12], [2, otnen 5, §4].

Paznen 10. Crenennsie psiabl. Psaabl Teilsiopa.
MHOXk€eCTBO CXOJIMMOCTH CTEIIEHHOTO psaa. Pamnyc CXOJIMMOCTH.
HuddepenumpoBaHe 1 HHTETPUPOBAHKUE CTETICHHBIX psAIOB. Teopema e IMHCTBEHHOCTH
JUISL CTENEHHBIX psSaoB. DYHKUWH, SBISIOIIAECS CyMMaMH CTENEHHBIX PSAIOB. Psp
Teitnopa; nocTaTouHOE YyCIOBUE €ro CXOJMMOCTH K ucxonHoi ¢ynkuuu. Psapr Teitnopa
OCHOBHBIX  3JeMeHTapHblx (QyHkuud. HMcnons3oBanue psgoB Teinopa  ans
MPUOIM>KEHHOTO BBIYUCIIEHUS UHTETPAJIOB.

Jumepamypa: [1, rnasa 12], [2, oTaen 5, §5].

2 -1 200 0OYyuenus

Paznen 11. Psaabl @ypoe.
OpTOHOPMHPOBAHHOCTH U MOJHOTA TPUTOHOMETpPHUUECKOil cucteMbl B C,([—m,m]). Psx
dyppe 0O TPUTOHOMETPUUECKOW cucTemMe. TeopemMa O CpeIHEKBaIpPaTUYHOU
cxonumocTtu. PaeHcTBO IlapceBans. Psmbl mo cunycam u o kocunycam. Psag @ypwe B
KOMITTeKcHOM (hopme. Psier DPypre Ha otpeske [ 1, 1],

Jumepamypa: [1, rnaBa 19-20], [2, otnen 5, §6].

Paznen 12. UHTerpaJibl, 3aBucsiliiie OT mapamMerpa.



HemnpepeiBHOCTs 1 nuddepeHmpyeMocTs (DYHKIIMH, OMPEASICHHOW C TOMOIIBIO
WHTETpalla, 3aBUCAIIETO OT mapamerpa. HecoOCTBEHHbIE HWHTErpajbl, 3aBHUCAIIUE OT
napaMerpa.

Jumepamypa: [1, rnasa 14], [2, oTnen 7]

Pa3znen 13. KparHble, KpUBOJIMHEHHble W IOBEPXHOCTHbIE HHTErpaJibl.
JIeMeHTbI TEOPUH TOJIA.
JIBoitHol uHTerpan. Omnpenenenue, cBoiictBa. CBeneHHEe K MOBTOpPHOMY. SIkoOuaH u
3aMEHa MEPEMEHHOM B NBOWHOM uHTerpaie. IlomspHbie koopanHaTel. MexaHndeckue
npuiokeHus. MuTerpan ot ckaisipHOW (YHKIIMU MO IUIOCKOM KkpuBoi. MHTerpan
IJJIOCKOTO BEKTOPHOI'O TMOJs MO IUIOCKOW KpuBOW. CKAJSpHBIA M BEKTOPHBIN
muddepeHmanbl JUIMHB, WX MPUMEHEHUS K BBIYMCICHHIO HMHTETPAIOB IO KPHUBBIM.
@®opmyna I'puna. Ilnockue noreHuuanbHble TOJ. BoccTaHOBIEHME NOTEHLMAA.
Tpoiinoit muTerpan. CefeHue K MOBTOpHOMY. SIkoOMaH M 3amMeHa TMEPEMEHHON B
TpoitHoM uHTerpaie. Cepruueckne U NUIUHAPUYECKHE KOOPIUHATHI. ['eoMmeTprueckue
M MEXAaHWYECKHE MPWIOKEHUS TPOWHBIX HWHTErpanoB. MHrerpan oOT CKaJasspHON
(GYHKIMHU 10 KpUBOW B R°. IHTErpai OT BEKTOPHOIO IOJIs 10 KpHUBOi B R’. CKalspHBIHI
U BEKTOPHBIN AuddepeHuanbl JIUHbL, UX IPUMEHEHUS K BBIYMCICHUIO UHTETPajoB 10
KpuBbIM. MIHTErpasl OT CKalIsipHOW (PYHKIMHU MO NOBEPXHOCTH. II0TOK BEKTOPHOrO Mo
4yepe3 TOBEPXHOCTh. BEKTOpPHBIM M CKausipHbId audQepeHranbl IUIomaan; ux
IIPUMEHEHUE K  BBIYMCICHHUIO  HHTETPAJOB IO  MOBEPXHOCTAM.  Dopmyia
Octporpaackoro—I'aycca. JluBepreHmus. YClIOBHE paBEHCTBA HYII IOTOKA uepes
MO0y 3aMKHYTYIO MOBEpXHOCTh. Mopmyna Crokca. IToTeHumanbHble OIS B R’
BoccraHosnenue norenuuania.

Jumepamypa: |1, tnassl 15-18], [2, otnen §].



3. OuenuBanue

IIpomexyTouHass arrecTtanusi CTyJEHTOB IPOBOJMTCS B KOHLE Monayien 2, 4
NEPBOro roja o0Oy4eHHs U B KOHLE MOJYJIA 2 BTOporo roaa o0yuenus. Beero 3a Bpems
OOy4eHHs] TUCUUIUIMHE MPOBOJATCS MATHh KOHTPOJBHBIX padoOT, JBa KOJUIOKBUyMa U
NA€Tcs ABa TOMAIIHUX 3a1aHUs.

B KOHIC MOIYJIA 2 IEPBOIo rojJga mMpoBOJUTCA HCpBBIﬁ HpOMC)KYTOqHBIfI 3K3aMCH.
OHGHKa HpOMe}IQYTOqHOﬁ aTTCCTAallMU BBIBOAUTCA I10 IIPABUITY

[TA-1 =0,5 * Ox3amen 1 + 0,5 * 1/3 * (KP-1 + KP-2 + KonnokBuym 1)
B koHue Moayiis 4 mepBoro rojia NpoBOAUTCS MPOMEXKYTOUHBIN IK3aMEH:
[TA-2 =0,5 * Dx3amen 2 + 0,5 * 1/4 * (KP-3 + KP-4 + Komnoksuywm 2 + JI3-1) .
B xoH1E€ MOy 2 BTOPOTO I'0J1a MPOBOAUTCS MMPOMEXKYTOUYHBIN IK3aMEH:
[TA-3 =0,5 * Ox3amen 3 + 0,5 * 1/2 * (KP-5 + [13-2)

WroroBas (uayias B TUIJIOM) OIIEHKA [0 Y4€OHOM TUCHUILUIMHE (OpMHUpPYETCS
cJIeTyoumM 00pa3oM:

Wtorosas=(1/3)(TTA-1 + [TA-2 + TTA-3).

Onenku mo BceM (opMaM TEKyIIEro, MPOMEXKYTOUYHOTO M HTOTOBOTO KOHTPOJIS
BBICTaBJIAOTCA 110 10-TH OaUIbHOM IIKAJIE C OKPYIJIEHHEM B MOJIb3Y CTYAEHTA.

KoHTposibHasg paboTa COCTOMT B PELICHUWU CTAHJIAPTHBIX 3a/Jady [0 Marepuaiam
Kypca, TpeOyoIIMX TEXHUYECKUX HABBIKOB. OIIMOKM TEXHUYECKOTO Xapakrtepa (B
YMEPEHHOM KOJIMYECTBE) HE BIJIEKYT 3HAYUTENBHOTO CHWXEHHUs oleHku. Hamuuume
MPaBUJIBHOTO MOJX0Ja K PEIICHUI0 3a7aud (Aake MPU OTCYTCTBUU €ro TEXHHUYECKOU
peann3anyn) yYUTbIBaeTCs B MOJIb3Y CTYACHTA.

JlomaniHee 3aaHue Moapa3yMeBaeT PEUIeHUE CTAaHAAPTHBIX 3a/1a4 110 MaTepuanam
Kypca (Ha OCHOBE 3HAaHUS TECOPHUH), TPEOYIOUUX MPOJOJIKUTEIHLHOTO BPEMEHHU IS UX
pELICHUS.

Ha xomnokBuyme mpoBepsercs: 1) ymeHue ctyneHta (GopMmyianpoBaTh OCHOBHBIC

ONpeNeNeHns Kypca; 2) yMeHne (opMyIHpoBaTh OCHOBHBIE YTBEPXKIECHUs Kypca 0e3
JI0Ka3aTeNIbCTB.
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BricTaBnsieMass oreHKa 3a KOHTPOJBHYIO paboTy, [IOMaIllHee 3aJaHue, WIH
KOJUIOKBUYM paBHa CpeHEMY apru(PMETHUECKOMY TMOJYyUYCHHBIX CTYJICHTOM OIICHOK (TI0
10-Tr GaybHOI 1IKase) 3a OTACIbHBIC 33]]a4H (BOIMPOCH Ha KOJIJIOKBUYME).

CTyneHT, TOMy4YUBIINI HEYJOBIECTBOPUTEIbHYIO OIEHKY (MeHblle 4 6auioB Mo
JAECATUOAILHOM IIKajie) 3a KOHTPOJIbHYIO pPabOTy WM 3a KOJUIOKBUYM MOXKET
UCTIPaBUTH CBOM pe3yJIbTaT, epenucan (OAUH pa3) KOHTPOJIbHYIO paboTy WU Mepec/iaB
(omuH pa3) KOJUIOKBHUYM. Pe3ynbTar mepenuchiBaHUS KOHTPOJIBHOW pabOThl WU
nepecaayn KOJUIOKBUYMa yMHOXKaeTcst Ha koadduuueHnt 0.7, HO mHepBOHaYalIbHAsS
OLIEHKA HE MOKET YXYALIUTHCH.

Ha sx3amene mpoBepsieTcsi ymMeHue cryjaeHrta: 1) gopmynupoBaTh M JT0Ka3bIBaTh
TeOpeMbI Kypca (IEMOHCTPUPYS IIPH 3TOM 3HaHUE COOTBETCTBYIOUIUX OIpeeSIeHU ); 2)
pemiaTth CTaHAapTHbIE 3adaud  Kypca. [Ipu 1gokazaTenbCTBE TEOpPEM JIOMYCTUMO
MOJIb30BAThCS COOOPAKEHUSIMU M TOHSATUSIMHU, BBIXOISIIMMHU 3a paMku Kypca. [lpu
ATOM, OJIHAKO, CTYJEHT JOJDKEH MPOJAEMOHCTPUPOBATh 3HAHUE COOTBETCTBYIOIIMX
ONPEAECIECHUN U METOJIOB.

dopma dk3amMeHOB — ycTHasA. Ha sk3aMeHe naércst aBa TEOPETUYECKUX BOIIpOCa U
JIBE€ 3a7a4M, OIICHKAa BBIBOJAMUTCS KakK cpelHee apudMeruueckoe. IK3aMeH SBISICTCS
onokupyomuM. CTyJIeHT, OJTYUYHBIINN HEYIOBJICTBOPUTEIIBHYIO OIICHKY Ha AK3aMEHE
MOJy4YaeT PpaBHYIO €M OLEHKY MPOMEXYTOYHON aTTeCTalli, HE3aBUCUMO OT
HAKOTUICHHOM.

CryzaeHT mMoxeT (10 ero corjlacuio) ObITh OCBOOOXKIEH IMpEIoaaBaTesieM, BEAyIIIUM
CEMUHApPBI, WIM JIEKTOPOM OT CJAaud IPOMEKYTOUHOTO HK3aMEHA, 3a HCKIIOUYEHUEM
TPETHETO, P OJJHOBPEMEHHOM BBIITOJIHEHUM JBYX YCIIOBUW: 1) HaKoIUIEHHas OLICHKA,
T. €. cpe/iHee apu(pMETHUECKOE OIICHOK 3a JOMAIIHUE pabOThl, KOHTPOJIbHBIE PAaOOTHl U
KOJUIOKBUYMBI 32 COOTBETCTBYIOILIMA NEPUOJ, HE HIWXKE &8 OalioB; 2) CTYIEHT
PEryJIIpHO pelIaJl HA CEMUHAPAX 3aJadd MOBBIIIEHHOM CIIOKHOCTH B 3TOM Ciydae B
KAueCTBE OLICHKM MPOMEXYTOUHOM AaTTECTAllUd BBICTABIISIETCS OLIEHKA, paBHas
HAaKOIUJICHHOM.

4. IlpuMepbI OLIEHOYHBIX CPEICTB
Tunoevle sapuanmvl KOHMPOIbHLIX pabom u OoMmawHux 3aoanuti. llpumepHvie

BONPOCHL K KOJLLOKBUYMAM.
1-11 200 00Oyuenusn

Mooyau 1-2

KoutpoabHnasi padora 1. [Ipenenst dyHKINM
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lim Ya+x—Va-x lim V2cosx -1 lim Incos x

Haiigure npenensr:  x-0 ;o xonh - ;o= ;:
X 1-tg°x 3" -1
3) lim 2 cos2 x+sin3x*—2

. 3/ 3 2 5/ 5 .
lim (\/x +9x*-Vx"—4x X0 . lim U
X - +00 2 s x-mnl4

X

Koanoksuym 1. Ilpenenst ynkimii. HempepbIBHOCTD GYHKIIHIMA

1. ChopmynupyiiTe JieMMy O MPEIEIHLHOM MEPEX0/Ie B HEPABEHCTBAX.
2. ChopmynupyiTe JeMMY O BJIOKCHHBIX OTpE3Kax.
3. Jaiite onpeaenenue GyHKIIUA PaBHOMEPHO HENIPEPHIBHON Ha IMTPOMEKYTKE.

KonTpoabnas padora 2. [Ipon3BoaHbIe

2
X

e -2x
Y=g =Incose ",
J ctg 3 x Y —
y=|(arcsin2x)vsin3 x; y=+1+arccosx; y=x".
2. TlpoBenute nuHeapu3anmioo GyHKIMH f(x)=V6+Vx B Touke X,=4. Hammmmure
ypaBHEHHE KacaTelIbHOU K TpaduKky 3TOM (DYyHKIMU B TOUKE C aOCIIHCCOM X,.

3. Jlns byskuun f(x)=In(1+x+x)+In(1-x-x*) mammmure dopmyny Teitnopa—Ileano
BTOPOTO MOPsJIKA B TOUKE Xo=0 1 HapucyiiTe 3cku3 e€ rpaduka BOJIMU3U STOM TOUKH.

1. Bbruucnaure npou3BOAHBIE (PYHKLMIL: y=Inlnsinx;

Mooyau 3—4

KoanoxBuym 2. HeonpenenEHHbIA U oNpeAeIEHHBIA MHTErpa

1. 3anumure GopMyy HHTEIPUPOBAHUS 10 YACTIM sl HEOTPEISIEHHOTO HHTErpaJa.
Berauciure

flnTxdx,

2. Cdhopmynupyiite TeOpeMy O MPOU3BOIHON MHTErpalia ¢ MEPEMEHHBIM BEPXHUM
npenaenom U Beieaute Gpopmyiy Hetorona-JleiiOuuia.

3. M3noxwute MeTo (LIEHTPAIbHBIX) MPSIMOYTOJIBHUKOB JIJIsl TPUOTUKEHHOTO
BBIYHCIICHUS ONIPEIEIEHHOT0 UHTErpaia. 3aluIIUTe OLEHKY ISl OLTUOKH.

KounrpoabHas padora 3. UucnoBele psjpl.

1. Hccnenyiite Ha CXOI[I/IMOCTB PAIBL:

Z 3n°+2n+Inn Z\f(lcos—) Z Z(
n=i n’+ne"+3n i1 n=1 3+1/n n=1

o)

2. HccnenyiiTe Ha CXOIUMOCTh U A0COTIOTHYIO CXOJIUMOCTbD PSIIbL:

12



00

Q.

n=1

JlomamiHee 3aganue 1. OYHKIIMU HECKOJIbKUX MEPEMEHHbIX.

1. Jana ¢pysuxmus f(x,y)=1/ J4x*-y*. Ha mwiockoctu XOY n300pa3uTe MHOXKECTBO, TJIe
byukius f onpenenena. SIBAsSeTcs M 3TO MHOKECTBO OTKPBITBIM, 3aMKHYTBIM,
obnacTteio. M300pasure MHOxecTBa f(x,y)>0,f(x,y)<0, a Takke NMHUM YpOBHA
flx,y)=1, f(x,y)=2,f[x,y]=3.

2. Jlaxa dyHkuus f(x, y)= y*+arctg(x/y) - In(x*+y?). Haiiaurte Bce mpou3BO/IHbIE IEPBOrO
¥ BTOPOTO MOPSIKA 3TOi QYHKIMK U BBIYUCINTE UX 3HAYCHHUS B TOUKE (Xo, Yo)=(0,1),
3. s pynkumu f(x,y)=e*". 3anumure s 510l QyHKIUM GOPMYIy JTHHEAPU3ALUH B
TOUKe (X, ¥,)=(0,0). 3anmmmre ypaBHeHHE KacaTeIbHOM IOCKOCTH K rpadHKy TOi
(YHKIIMU B COOTBETCTBYIOLIEH TOUKE.
4. dynkuus y=y(x) 3a7aHa HEABHO YCIOBUAMU

4x°+x’y’-5y° y(1)=1.

3anummre ans otol Gyukuuu dopmyny Teitnopa-Ileano BTOporo mopsiika B TOYKE
Xx,=1,

5. Uccnenyiite Ha KCTpeMyM QYHKIMIO z=2x"y+3xy° - 18xy.

6. Haiigure HanboJIblIee ¥ HAMMEHbILEE 3HaueHne QDYHKIUH w=x+2y’ -z’ B 1Iape
2 2 2

X +y+z°<1.

KonTpoabnas padora 4. O61me GyHKIIMOHAIBHBIE TOCJICI0BATEIIbHOCTH U PSIJIBL.

1. MHccnepmyiiltTe Ha NOTOYEUHYHD M PABHOMEPHYK) CXOJUMOCTb  33/IaHHYIO
MOCJIE0BaTEIBbHOCTh (DYHKIIMI Ha YKa3aHHOM MHOKECTBE:

1 . X

a) fn(x)=ln(x+z),x>1; 0) fn(x)zsmz,

x‘sl.

2. Hccnenmyiitte Ha TOTOYEYHYID UM PABHOMEPHYIO CXOIUMOCTb  3aJJaHHBIH

(yHKUHMOHATBHBIA PsAJl HA YKa3aHHOM MHO>KECTBE:

a) Y x'e ™, x>0; 6) Zsin(xj\m),xéR.
n=1 n=1

n+n
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2-11 200 00yueHus

Moovau 1-2

KountpoabHasi padora 5. Panet @ypee

1. Paznoxute GhyHKIUIO

0, |x|<m/2,
flx)={ -1, nl2<x<m,
2x-1,-n<x<-mn/2

B pan Dypbe Ha [-m,m|. JInd HONTy4EeHHOTO pA3/IOKEHMS 3allUIIMTE DPABEHCTBO
[Tapcesaits.

2. TlpubnusbTe Hamiydmum o0pasoM B C,([0,1]) QYHKIMIO f(x)=x* MHOrOWICHOM

BTOPOU CTENEHH.

I[OMaIlIHee 3aJJaHHE 2. KpaTHble HHTErpaJibl U TCOPUS OIS,

1. Haiigure Maccy U LEHTP TSHKECTH DIUIMIICOMIA p=x"+4y’+9z°<16, €ClIU IJIOTHOCTh
3ajaHa CIeyIomuM obpazoM: p=|z|.

2. Ilokaxxute, 4TO BEKTOPHOE TOJIE
F:( 1 _ C053}1)i+(351n3ylnx+

)
sin” x X 2y+5
ABJIAETCA NMOTEHUHMANbHBIM. Haliiure OTEHIMAa U BBIYUCIUTE PabOTy 3TOro IOJIs Ha
myTtn ot A(1,2) no B(2,3).

3. Berunciure miomaas MOBEPXHOCTH, ABIISIOIICHCS rpadhukoM GyHKITUN

2=Vx+y - 8x+2y+17,
3a/IaHHOM B 00J1aCTH, OTPAHUYEHHON KPUBBIMU y=x", y=—X, y=-3X,

4. Tlonb3ysick popmyoit OcTporpaackoro—Iaycca, HaliiuTe MOTOK BEKTOPHOTO OIS
F=7xi+9my j+k uyepe3 MOBEPXHOCTh TETPAd/IpPa, OrPAHUICHHOTO TUIOCKOCTIMHU

x+%y+z=1,x=0,y=0,z=0_

Brraucnure 3TOT ke NOTOK HCIIOCPCACTBCHHO U YGCI[I/IT€CB B COBIIAJICHHUHU PC3YJIbTATOB.

5. Haiigure quBeprennuio u potop noust F=cx Vu, rae c=2i+k, u=xy+yz.
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IIpumepnbvii cnucox 80npocos K IK3AMeHam (no ecemy Kypcy).

1-ii rog o0yuenuss. Moayam 1-2.

1. Pacckaxkute 0 yncnax: HaTypaJIbHBIX, UEIbIX, PAMOHAIBHBIX U HPPALUOHAIbHBIX.
Pacckaxure 0 uymcnoBod mnpsAMOM R M OTOXIECTBICHHM €€ TOYEK C YHCIAMMU.
Pacckaxure 0 MoayIe yuciia ¥ 0 TOM, Kak U3MEPSETCS pACCTOSTHUE MEXKAY TOUKaMHU Ha
npaMoii. JIOKa)KuTe, 4TO YUCIIO V2 UPPaIMOHAIBHOE.

2. JlokaxuTe, 4YTO KaK palMOHaIbHbIE TaK U UPPALMOHAIBHBIE YHCIIA PACTION0KEHBI
Ha MPSMOM BCIOAY IUIOTHO, T.€. JOKAXHUTE, YTO JI0OOON WMHTEpBal COJIEPKHUT U T€ U
IpYTHE YHCIa.

37243°""! nenurcs Ha 19

3. Pacckaxure o Merone MHAyKIHUH. JlokaxuTe, 4yTo 5 -2
pu J1t0OOM HaTypajIbHOM n.
4. JIoKaXHTe HEPaBEHCTBO MEXKIY CPEAHUM apu(METHUYECKHMM U CPEIHUM
r€OMETPUYECKUM.
5. Pacckaxkute 0 MOHATUU MHOXECTBa M 0ToOpaxeHus. YTo Takoe Cyneprio3uius
orobpaxenuii? Uro Takoe oOpaTHOe oTOOpakeHue?

6. B kakoM ciiyyae Mbl TOBOPHUM, YTO MHOXECTBO Ha MPSIMOUN SABISETCA
OrpaHUYEeHHbIM CBepxy (cHuzy)? JlaiiTe omnpeaelieHHEe OrPaHUYEHHOTO MHOKECTBA.
JIOKa)kuTe, 4YTO KOHEYHOE OOBbEJUHEHHE OrPAHUYEHHBIX MHOXECTB SIBIIAETCSA
OTpaHUYEHHBIM MHOKECTBOM.

7. PacckaxuTe 0 NOHATUU (PYHKIIMH, 3aIaHHON Ha MOJIMHOXKeCTBE npsamoit. Jlaiite
onpeneneHuss (QYHKIUU OTPaHUYECHHOW CBepXy (CHH3Y), OTpaHWYeHHOW (yHKIIHNH,

MOHOTOHHON (YHKIUU, cynepno3uuuu QyHKUMA U oOpatHoi ¢yHkuuu. Jlaiite

onpenenenne rpaduka yakuu. [Ipuseaure npumepsi.

8. JlaliTe ompeneneHHe MOCIEAOBATEIbHOCTH. YUTO Takoe MOHOTOHHAs
nocyeaoBaTeIbHOCTh? UTO Takoe orpaHUuYeHHAs CBEpXY (CHHU3Y) MOCIEA0BATEIbHOCTh?

Yto Takoe OrpaHH4CHHAas HOCJ'ICI[OBaTeJIBHOCTB?
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9. Jlaitite ompeneneHre OKpPEeCTHOCTH Ol(a) Touku a €R. Jlaiite omnpeneneHue
OKpecTHOcTell O(+),0(-|,0(c). JlaliTe omnpeneaeHuss COOTBETCTBYIOIIMX &
-OKpPECTHOCTEMN.

10. JTaiite onpenenenue mpenenos 1M, oa,=a,lim, _.a,=+,-00,% Joxanpre
TEOPEMY O E€IMHCTBEHHOCTH Mpejesa IMOCIEA0BATEIbHOCTU. UTO Takoe cxopasmiascs
MOCJIeIOBATEIHLHOCTD?

11. J{aitTe onpeneieHue BEPXHEN U HUKHEN I'PAaHU MHOXKECTBA HA BEIIECTBEHHOM
npsmoit R. ChopmynupyiTe TeopeMmy O CYIIECTBOBAHUM BepxHEW (HIDKHEW) rpaHu
BCSIKOT'O MHOKECTBA, OTPAHUUCHHOTO CBEPXY (CHHU3Y).

12. JlokaxkxuTe, 4TO BCSIKasl MOCIEAOBATEIBHOCTh, UMEIOIIasi (KOHEUHBIN) Mpejied,
orpanndena. [lokaxxure Ha mnpumMepe, 4YTO O0OpaTHOE HEBEPHO (PACCMOTpPUTE
1ocyeIoBaTeNbHoCTh a,=(—1)",n=1,2,...). JIokauTe TeopeMy O Npejeie MOHOTOHHBIX
IIOCJIEI0BATEIBHOCTEM.

13. Maiite ompeaeneHue OECKOHEUYHO Majoll M OECKOHEYHO OOJbIION

nocueaoBarenbHOCTH. OOBACHUTE CBS3b MEXAY HUMHU. JloKaxuTe, 4TO hén . 0a,=a

TOrga M TOJBKO TOrja, Korma d,=a+a, rae &, — OECKOHEYHO Majas
MIOCJIEI0BATEIBHOCTb.

14. Jlokaxxute, 4To cymMma (JByX) OECKOHEUHO MaJIbIX IMOCJIEA0BATEILHOCTENH €CTh
OECKOHEYHO Majas IMOCJIe0BaTeIbHOCTh. JlOKaXKuTe, YTO Mpou3BeneHne OECKOHEYHO
Majoi  IOCJIEeNOBAaTEIbHOCTH HA  OrPAaHUYEHHYI0 €CTh OECKOHEYHO  Majas
ITOCJIEA0BATEIBHOCTb.

15. lokaxkute apumeTHdeckue CBOMCTBA MPEAETIOB MOCIEI0BATEILHOCTEH: MyCTh

liéln d,.0,=ay 1iEI]Il . ob,=b, Torna

lim (an+bn)=a+b;lim a,b,=ab;lim a,/b,=alb,ecmub#0.

n e neo n e
16. Jlokaxure TeopemMy O MPEACIBLHOM MEPEX0JI€ B HEPABEHCTBAX.
17. lokaxkure nemmy "o IBYX MUJIHIIMOHEpax" (AJ MOCIe10BaTeIbHOCTEMH).

18. 3anummTe HEPABEHCTBO MEXKIY CPEIHUM TE€OMETPUYECKHMM H CPEIHUM

apu(PMETHIECKUM U JOKKHUTE, YTO CYIIECTBYET
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lim (1+l)n_
n- o n
Otot npeaen obo3Hauvaercs uyepes e. [lokaxure, yTo 2<e<4,
19. [aiite onmpeneneHue MPOKOIOTONM OKPECTHOCTH O(x,) Toukm X, u ee IeBOI u
npaBoif  TPOKONOTO  momyokpectHocTH O ™, O™ Jlalite  onpenenenns

COOTBCTCTBYIOIHUX IIPOKOJIOTBIX 6 -OKp€CTHOCT€ﬁ.

20. Haiite onpeaeneHus npeaeinoB GyHKIIMU

lim f(x)=al+00,—00,00).

X — Xo[+00,—00,00,x,+0,X,-0)
ITpuseaure nmpumepsl. JJOKaKUTE TEOPEMY O €IMHCTBEHHOCTH Npeeaa QyHKIHH.
21. Tlokaxute, 4YTO hfln d,_ . flx]=a TOrga M TOJBKO TOIZA, KOT/Ja

hm Dxﬂx +Of(x):hm Dxﬂx *Of(x):a
u 0 _I 0 .

22. JlokaxuTe, 4TO HE CYILIECTBYET hfln o vwsinX,

23. Jlokaxkurte, 4YTo (PyHKIMS, UMEIOIIasi KOHEYHbIN MPeles B TOUKE, OrpaHUYEHa B

HEKOTOPOM MPOKOJIOTON OKPECTHOCTH ATOM ToukH. BepHo nu obparnoe? (Paccmorpute
. 1
npeaen 1131‘1 J._,sin ;)

24. Jlaiite onpeneneHne OECKOHEYHO Malloil U OECKOHEYHO OOJBIION (DYHKIHMH MPU
X — Xg,+00,- 00,0 []oscHUTE CBI3b MexXAy HUMHU. [IpuBenure nmpumepsl. [lokaxure, 4yTo
npousBe/eHUEe (JIOKaIbHO) OTpaHWYCHHOW (YHKIMH Ha OECKOHEYHO MAalyl0 ecCTh
o0eckoHeuHo Mmanas (yHkuus. [lokaxute, yTo cymMma (AByX) OECKOHEUHO MAJIbIX
GbyHKIMIA ecTh OECKOHEYHO Masasi (YyHKIIHSL.

25. JIOKaxxuTe, 4TO hﬂn 3, f(x)=a 1orma u Tompko torma, korma f(x)=a+alx), rae
a(x) — GeckoneyHo Manas QYHKIUS TIPU X — X,

26. Joxaxute apupMeTUYECKHE CBOMCTBA KOHEUYHBIX MpENesioB (YHKUUNA: eclid

limd,  f(x)=a plimd, glx)=b TO
o 0 m] ’ ’

lim (f(x)+g(x))=a+b;lim (f(x)g(x))zab;lim (f(x)/g(x))za/b,eCﬂHb¢O.

X - X, X = X, X - X,
ChopmynupyiiTe aHaJTOTUUHBIE YTBEPXKACHUS SISl OTHOCTOPOHHUX MPEJIEIIOB.

27. Jlokaxure 1eMMy O COXpaHeHHH 3Haka: eciu, 1m .. f (x)>0(0), 1o B HEKOTOPOI
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POKOJIOTOH okpecTHOCTH O(Xo) Toukn X, mmeem f(x)>0(0).

28. Jlokaxure, 4To eciu f(x)>g(x) B HEKOTOPOI MPOKOIOTOI OKPECTHOCTH TOUKH X,
u cymecteytor 1md, . f (X)Za,li:f]ﬂ J,..,9[x)=b 10 a=b (Teopema o mHpeneILHOM
nepexo/ie B HepaBeHCTBaX sl PYHKIUN).

29. JlokaxkuTe, 4TO €CIM B HEKOTOPOW MPOKOJOTOM OKPECTHOCTHU TOUKHU X
BBITIOJIHEHBI HEpPaBEHCTBA glx)<f(x)<h(x) u CYIIECTBYIOT IpEAEIIbl
lim DMOQ(X):H? 3, ., hix)=c 1o cymectsyer n pasen ¢ npexen lim 3, 1% (nemma o
"nBYyX MuIuIoHnepax" mis QyHKIUN).

30. Pacckaxute 0 3aMeHe IepeMeHHOM B npenenax. [lokaxure, yto hén .

31. Jlaiite ompeneneHue SKBUBAJIEHTHBIX (QYHKUMHA Tpu X — X, (IpuU
X - Xg£0,+00,—00,00) Jlokaxkure, uro ecau alx)~blx] wu clx)~d(x), TO
alx)c(x)~b(x)d(x) u alx)/c(x)~blx)/d(x). Bepno nu, yto alx)+c(x) ~b(x)+d(x)?

32. Jaiite ompeneneHne coortHomenusi f(x)=o(g(x)),x - x,. ITokaxwure, YTO
cootnomenus f(x)~g(x),x - x,, u f(x)=g(x)+olgl(x)),x - x,, 03HAUaAOT 01HO U TO Ke.
Jlaiite onpenenenue cootHomenus f (x)=0(g(x)),x - x,.

33. Jlaiite onpenenenrie GyHKIUN, HEIPEPHIBHOW B TOUKE; HA UHTepBaje. M3noxure
Kiaccudukanuioo Touek paspbiBa. Jlaiite ompeneneHue QyHKIMUA HENPEPHIBHOM clieBa
(cpaga).

34. Yro Takoe oneMeHTapHas ¢yHkusa? CdhopmynmupyidTe TeopemMy o
HEIMPEPHIBHOCTU OCHOBHBIX AJIeMEHTapHbIX (QyHKIMM. JlokaxuTe e€ i Kakol-HUOy b
OCHOBHOW DJJIEMEHTApHOW (YHKIMU (HampuMmep, ITOKaXuTe, YTo (YHKIHS sinx
HeTpephIBHA HA BCEH TIPSMOIA)

35. JIoKaxuTe, 4TO IMpU X — 0 CIpaBeIMBEI COOTHONIEHHS: sinx ~x, 1-cosx ~x’/2,
In(1+x) ~x. 3amumuTe STH JKBUBANEHTHOCTH B BHE PABEHCTB (ACHMITOTHYECKHX
bopmyn).

36. Jlokaxure, dYro mnpu Xx-0 cCOpaBeIMBBI  COOTHOILIECHUS

e’ -1 ~x,(1+x)“ -1~ax,ad €R. 3alUIIATE OTH DSKBUBAJICHTHOCTU B BHUJE PABEHCTB
(acuMmriToTyecKux Gopmyi).

37. JIoKa)xXuTe, 4To logax:o(x“),x —+00, B ciy4ae, korjga a>1,a>0, T.e. JOKaXHUTE,
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qTo

lim log, x

Xo2® =0,a>1,a>0.
Xa

38. Jlokaxxute, 4To x*=o0(b),x -+, B ciaydae, korga a>0,b>1, T.e. TOKaXKUTE, YTO
lim x“

2 —=0,a>0,b>1.

"=
39. Pacckaxwure, Kak HapucOBaTh HAOPOCOK Tpaduka GYHKIMH, BBIICTSS TIaBHBIC
4acTH B 0COOBIX TOUKax M Ha 6eckoHeuHocTH. [TocTpoiiTe Habpocok rpaduka GyHKIUH
y=In|x+1|+In|x+2[+1/x -1/,
40. Hoxaxute Teopemy Kol o mpoMeXyTOYHOM 3Hau€HUH. M3II0KUTE METOA
peleHus ypaBHeHHil f(x)=0 MeTo0M JielleHus OTpe3Ka MOTOoIaM.
41. lokaxxuTte apuMeTHUECKHUE CBONCTBA HEMPEPBIBHBIX (PYHKIIHI: HEMPEPHIBHOCTD
CYMMBI (Pa3HOCTH ), TPOU3BEICHUS U YACTHOT'O HETIPEPHIBHBIX (QYHKIIUH.
42. JlokaxuTe TEOpeMy O HENpPEPbIBHOCTH CYMNEPIIO3HUIMH (JIBYX) HEIPEPBIBHBIX
GyHKIIHA.
43. Jlokaxxute TeopeMy O HEMPEPHIBHOCTH OOPATHON (DYHKIIMH.
44. Ilonyuute TEOPEMY O HEMPEPHIBHOCTH 3JIEMEHTAPHBIX (DYHKIIHIA.
45. JlokaxxuTte JIeMMY O BIIOKEHHBIX OTPE3KaX.
46. JlaliTe omnpenelieHUE MOANOCIENOBATENbHOCTH. JlokaxkuTe nemmy bosbiano—
BeiiepmTpacca (0 BbIIEIEHUU CXOIAIICICS MOAMOCIEI0BATEILHOCTH).

47. ]JlaiiTe ompenaelicHHEe BepxHeW (HWXKHEH) TpaHW (YHKIUH, 3aJaHHOM Ha
HEKOTOpoM MHOxecTBe. CdhopmynupyiiTe TeopeMy O CYLIECTBOBAHUU BEpXHEH
(awkHEW) TpaHu (YHKIMU, OTpaHWYEHHOW cBepxXy (cHmM3y). JlokaxuTe Teopemy
Beitepmtpacca 0 MakcuManibHOM (MUHUMAJIbHOM) 3HAY€HUU HEMPEPHIBHOM (DYHKIIMH
Ha orpe3ke. llokaxuTe Ha mpuUMepax, YTO BCE YCJIOBHS 3TOM TEOPEMBI SIBISIOTCA
CYILIECTBEHHBIMH.

48. Jlaiite ompeneneHre (YHKIMH PAaBHOMEPHO HEMPEPHIBHOM Ha MPOMEKYTKE.

JIOKa)XuTe, 4TO PaBHOMEPHAs HENPEPBIBHOCTb BIJIEYET HENPEPBIBHOCTb. BepHO 1

1
obparHoe? (PaccMoTpuTe QyHKLMIO - HA HHTEpBaE (0,1).)
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49. oxaxure Teopemy Kantopa: ecinu (yHKIuUSI HETIpEepbIBHA HA OTpe3ke I, TO oHa
paBHOMEPHO HelpepbiBHA Ha 1.

50. Taiite ompeeneHne MOIys HEMPePHIBHOCTH @, (8] dyHKIMH f Ha TIpOMexyTKe I.
[Toxaxwure, yTo QPyHKUMS [ paBHOMEPHO HEMpephIBHA Ha | TOr/a U TOJIBKO TOT/A KOTja
w;[8) - 0 mpm & — +0.

51. SIBIsrOTCS IM PABHOMEPHO HENPEPBHIBHBIMU (PYHKIIMU X, sin x,x*,sin x* Ha R?
2 1 Jx s 1
52. SIBnstOoTCS M PaBHOMEPHO HENMPEPHIBHBIMU (DYHKIUU X o VXsinT Ha

uHTepBae (0,1)?

53. [laiiTe onpeneneHne NPOU3BOIHOM U OJHOCTOPOHHEN NMPOU3BOAHOMN. Brrunciaure
M0 OMNpPEACIICHUIO TPOW3BOJAHBIE Clenyomux GyHKIu: y=C,y=x,y=x",y=sinx,
y=cosx,y=Inx,y=e". Onpeneante crapuime Nponu3BoIHbIE QYHKINH.

54. OOBACHUTE r€OMETPUYECKUI CMBICI MPOU3BOJHON (QyHKUMU B Touke. [laiiTe
OTIpeJICIICHNE KacaTeIbHON K KPUBOM, SBISIONICHCS rpa@uKkoM (PYHKIUU, U BBIBEIUTE
€€ YpaBHEHHUE.

55. BeiBegute popMyity TMHEApU3ALUH, IOSICHUTE €€ TEOMETPUYECKUI CMBICII.

56. HoxaxwuTte, 4to eciu GyHKIUA AuddepeHupyeMa B TOUKe, TO OHA HETPEephIBHA
B 9TOM Touke. BepHo iu oOpatHoe?

57. JlokaxxuTe TEOpeMbl O IMPOU3BOJIHON JIMHCHHON KOMOMHAIIMHA M TIPOU3BEACHUS
dbyukiui. [IpuBenure npumepsl.

58. JlokaxxuTe TeopeMy O IPOM3BOAHOM yacTHOro. Haiimure (tg x| ,(ctgx) .

59. [oxaxure TeopeMy O NpPOU3BOAHON cymnepno3unuu (pynkuuid. [Tpusenute
MIPUMEPHI.
60. Jlokaxutre TeopeMy O NPOU3BOAHOM 0OpaTHON ¢GyHKUMU. Beruucnure
(arcsin x| , (arccos x| , (arctg x) ,(arcctg x| .

61. [laiiTe onpeaeneHrne TOUKHU JOKAJIbHOTO dKcTpeMyMma. Jlokaxkute TeopeMy Depma.
Jlalite omnpenenenue Kputuueckod Touyku. lIpuBeaure mnpumepsl. Pacckaxure, Kax
HaAlTH HanOoJbIlIee U HAaNMEHbIIee 3HaueHne (QYHKIIUU Ha OTPE3Ke.

62. Jlokaxxute Teopemy Posuis. O0bsicHuTe ee reomeTpuyeckuii cMoici. [TpuBegute
MIPUMEDBI.
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63. BeiBegute dopmyny Jlarpamka. OOBSCHHTE €€ TeéOMETPHUYSCKHH CMBICI.
JlokakuTe, uTO €clar f (x)=0 IIpU BCEX X U3 HEKOTOPOTO MHTEPBAA, TO [ MOCTOSHHA Ha
3TOM MHTEpBAJE.

64. BriBenutre HEOOXOIMMOE M JOCTATOUYHOE YCJIOBHE BO3pacTaHus (yObIBaHUS)
(GyHKUIMM Ha TPOMEKYTKE B TEPMUHAX €€ MEepBOM MPOU3BOIHOM. BriBenuTe ycnosue (B
TEPMHHAX TEPBOM MPOM3BOAHON), AOCTATOYHOE JIsI TOTO, YTOOBI B TOUKE (DyHKLIUA
MMeJIa SKCTPEMYM.

65. Beisegute popmyny Komm.

66. Chopmynupyiite npaBuiao Jlonurans, TOKaKUTE €ro B CIydae HEONPEASICHHOCTH

0
BHUAa 0

67. JlaiiTe ompeneneHne MHorodsneHa Teitmopa aias QyHKUuM f(X) B Touke X, M
BbIBeUTE (hopmyny Telnopa—Ileano.

68. Beisequte dhopmyny Teinopa—Jlarpamxa.

69. amumuTe MHOrowieH Teitnopa s Gyskumii y=e*, y=In(1+x)(x,=0). 3anumure
COOTBETCTBYIOIIUE acuMnToTudyeckue hopmyisl (hopmyiny Teitnopa—Ileano).

70. 3anummte MEOrowIeH Teimopa it GyHKIMHA y=sinx, y=cosx,y=(1+x|" (mpu X,=0
). 3amuImmMTe COOTBETCTBYIONIME acUMITOTHUECKHe (opMynbl (dopmyny Teitmopa—
ITeano).

71. Onpenenute Npyu MaJIbIX 3HAaYeHUSIX X # 0 3HAK (QYHKIIHH

f(x):ln(1+x+x2)+ln(1—x—xz).

72. Beruucnute e ¢ TouHOoCTHIO 0,01,

73. Beruucaure sin1 ¢ TouHOCTHIO 0,01,

74. JlokaxuTe, 4TO YUCIIO € UPPAUOHAIBHO.

75. BbiBenure [IOCTATOYHOE YCIOBHE JIOKAIBHOIO J3KCTpeMyMa (QYHKUHUH C
WCII0JIb30BaHMEM BTOPOM Npou3BoaHOU. [IpuBenure npumep. Pacckaxure, 4yTo nenars,
€CJIM B KPUTHYECKOW TOYKE BTOpas Mpou3BoHas oOpariaercs B 0.

76. Korma roBopst, 4to (GyHKIMS BbITyKiIa (BOrHYTa) Ha wHTEepBasie? BriBemute
HEOOXJIIMMOE M JIOCTATOYHOE YCJIOBUE BBIMYKJIOCTH (BOTHYTOCTH) B TEPMHUHAX BTOPOM

npou3BoaIHOM. [IpuBennuTe npumepsl.
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77. [awiTe ompeneneHus TOYKUA meperunda rpaduka ¢yHkiuu. BeiBeaure ycnoBue,
rapaHTupymoliee, 4To B Touke umeercs neperu0. [IpuBeaure npumep.

78. JlaiiTe onpeneneHus TOPU30OHTAIBHON, BEPTUKAIBHON, U HAKIIOHHOM aCUMIITOT
bynkuun. PacckaxuTe o TOM, KaKk BBISICHUTh €CTh JTU OHH, U Kak ux HaWTu. [IpuBenute
npuMep.

79. Uznoxute nponenypy mocTpoeHus rpagukoB (yHKITHA.

1-ii rox o0yuenuss. Moayau 3—4.
1. daiiTe omnpenaeneHrne HEONPEIEICHHOTO HHTerpaia (IepBooOpa3Hoil) U yKaXUTe
€ro OCHOBHbIE CBOMCTBA. BoinmummTe Tabauily OCHOBHBIX IEPBOOOPA3HBIX.
2 Pacckaxute 0 3aMeHe TNEpeMEHHOW. maiite ompenenenue auddepeHimaia
(GYHKUHMHM U pacCKaXWT€ O BHECEHMM MMOJ 3HaK AuddepeHuana B HeONpeIeIeHHbIX

WHTErpanax. Beranciure
In x
f \/GZ—X2dX,_[ ——dx.
X

3. BreiBenuTe ¢GopMyiy UHTErpUpPOBAHUS IO YaCTSIM I HEOMNPEEICHHOTO
VHTETrpasia. Beruuciure f e’ cos xdx.

4. BeiBeInTE PEKYPPEHTHOE COOTHOLLICHUE JIJIsI

L= —% _n=12,..

e

5. llepeuncnuTe mnpocTeilllie paloHANbHbIE (PYHKIUH, pAacCKaXUTe 00 HX
WHTErPUPOBAHUMU.
6. ChopmynupyiiTe TeopeMmy O MPEJCTABICHUU PAIMOHAIBHOW (PYHKIIUM B BHJIC
CyMMBI IpocTermmx. Berancnure
XS
o
(x +1)
7. Pacckaxure, Kak CIEAYIOIIME HHTETPalbl CBOIATCA K HMHTErpajiaMm oOT

pauuoHanbHeIX  Qynkuuii  (R()oGo3Hawaer  palMOHANBHOE  BHIPAKEHHE  OT
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COOTBETCTBYIOIIUX NIEPEMEHHBIX ):
f R(x“,xﬁ,xy,...)dx,f R(e“x,eﬁx,eyx,...)dx,

rac a, ,B Y — paHI/IOHaJIBHBIe qucJiia. BBI‘{I/ICJII/ITe
x
e“+e?

dx-
e’ +1

8. Pacckaxute 0 TPUTOHOMETPUYECKUX UHTETpanax
f R|(cos x,sin x)dx
u 00 HX CBEIEHMM K HUHTETpaJlaM OT pPALMOHAIbHBIX (QYHKUMHA (NP MHOMOIIU
YHUBEPCAIbHOU TPUTOHOMETPUUECKON 3aMEHBI ITIepeMEHHOI). Beruucnure

.2
sin” x
2+Cos x

9. Pacckakute O BBIYMCIEHUH HHTETPAJIOB
| R(x,Vax’+bx+c)dx

(Tpy TOMOIIIK SHIEPOBOM MOJICTAHOBKH).
10. JlaitTe onpeneneHue GyHKIIMU UHTETPUPYEMON HA OTPE3KE U €€ OMPEACICHHOTO
uHrerpana. [losicHuTe reoMeTpu4YecKuii CMbICI ONIPEAECICHHOTO UHTErpaa.
11. Hokaxwure, uto ¢pyHKIMs Jupuxiie He UHTETpUpyema.
12. BeiBenuTe CBOWMCTBO JMHEMHOCTA U CBOMCTBO aAJAWUTHUBHOCTH OIPEICICHHOTO
UHTErpaa.
13. lokaxxute, 4TO BCAKasi UHTETpupyemasi (PyHKIMS — OTpaHUYCHA.
14. ChopmynupyiiTe KpUTEpUil UHTETPUPYEMOCTH.
15. Jlokaxkute, 4To BCsKas (PyHKIMS HENpPEpbIBHAS HA OTPE3KE — MHTErpupyema.
Jlokaxxute, UHTETPUPYEMOCTh KYCOYHO HEMPEPHIBHOU (PYHKIIUH.
16. Jlokaxxute Teopemy 00 MHTETPUPYEMOCTH MOJYJISI HHTETPUPYEeMOi (QyHKIIUUA U

JIOKA’KUTE, 4TO ek QyHKIus [ — uHTerpupyema Ha [a,b], 1o

b

ff(x)dx S} If (x)|dx.

a
17. Jloxaxxute TeopeMbl 00 HMHTETPUPOBAHMM HEPABEHCTB W 00 OILIEHKE
ONPEEIIEHHOI0 UHTETPaJIa.

18. I[OKEDKI/ITC TCOPECMY O CPCOAHCM 3HAYCHUU TJIA OIIPCACIICHHOI'O MHTCTPAJIa.
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19. [oxkaxuTe TeopeMy O MNPOM3BOJHOM HHTErpajla ¢ NEPEMEHHBIM BEPXHHUM
npezenomM u BeiBeautTe hopmyny Herorona—JleiiOuuna.
20. Chopmynupyiite mpaBUiIO 3aMEHbl IEPEMEHHOW B ONPEIEICHHOM HHTErpale.

Beruucnure
a
f Vva* - x*dx.
0

21. 3anumure GopmMyIily HHTETPUPOBAHUS IO YACTSAM JJIs1 OTIPEJEICHHOTO0 HHTETpaa.

Breruucnure

2
fxlnxdx.
1

22. JlaiiTe omnpeziesieHne KPUBOM Ha TNIOCKOCTH U €€ JUIMHBL. BeiBenuTe hopmyiy ams
BBIYUCJICHUS JUIMHBI TyTH Tpaduka riaaakoi ¢pyHkuuu. Halinure aivHy 1yru napaboJsibl
y=x",0<x<1.

23. BoiBenute (opmyiy A BBIYMCIIEHHS] MAacChl OTpe3Ka C 3aJaHHBIM 3aKOHOM
pacnpeiesIeHUsl Macchl.

24. BeiBequte dhopmyiy pabOThl MEPEMEHHON CHUIIBI HA TIPSIMOJIMHEHOM Ty TH.

25. BoeiBenute Qopmyny i BBIUMCICHHS O0ObeMa Tejda ¢ W3BECTHBIM 3aKOHOM
W3MCHEHUS MOMEPEYHOr0 cedeHusl. BriBenure hopMymy /uIsi BRIYUCICHHS] 00beMa Tena
BpalleHus. BpluuciauTe 00bEM Tela, OrPAHUYEHHOIO IOBEPXHOCTBIO z=x"+y’ M
MI0CKOCTHIO z=1 ("mapabonuyeckas yaika').

26. Uznoxute MeTon (LIEHTPAIbHBIX) MPSAMOYTOJBHUKOB HJISI MPUOIMKEHHOTO
BBIUYMCIICHUS OTIPEJICJICHHBIX UHTErPajoB. BeiBeauTE OLIEHKY OIMIHUOKH.

27. Jlaiite omnpeneneHrne HECOOCTBEHHOTO UHTErpaia 1-ro poja (1o GECKOHEUHOMY

MIPOMEKYTKY). BhIUuHCIIUTE TIO ONIPEACTICHUIO
f xe “dx.
0

28. [laiiTe onpeneneHrue HeCOOCTBEHHOr0 MHTerpaia 2-ro poaa (0T HEOrpaHUYEHHOM

(yHKLIHU 110 KOHEYHOMY IIPOMEXKYTKY ). Beluucnure rno onpeaeneHuro

o~
<l
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29. Pacckaxxute O BBIYMCICHUN HECOOCTBEHHBIX WHTETPAJIOB MPU IMOMOIIH 3aMEHBI
NepeMEHHOM, BHECEHMs TMOoA 3HaK auddepeHiana, WHTEIPUPOBAHUU 10 YACTSIM.

Breraucnure nHTErpatbl
0 1
- dx
f xe “dx ,f —.
29. Pacckaxkute ¢ 000CHOBaHUEM O TOBEJICHUH HECOOCTBEHHBIX MHTETPATIOB

dx ¢ dx ¢ dx
’{(X )a’{(b—x)a'

o b

X

— C— 8

O Sy
| &

30. BeiBeguTe mNpu3HAK CpaBHEHUS MJII HECOOCTBEHHBIX HWHTETPAJIOB OT
HEOTPHIATEIBHBIX PYHKIMA. BbIBeaUTE TIpEeNbHBIN MPU3HAK CPaBHEHUS (MHTETPAbI
OT SKBUBAJICHTHBIX (DYHKIIMA CXOIATCS WM PACXOASATCS OJTHOBPEMEHHO).

31. [daiite onpeneneHne abCONMIOTHOW CXOJUMOCTH HECOOCTBEHHBIX HMHTETPATIOB U
JIOKOKUTE TeopeMy 00 aOCONMIOTHOW cXOAuMOCTH. [lokaxkwte, 4TO HECOOCTBEHHBIC

HHTCTPAJIbI

a

sin x CoS X
[ 8% gy [ OSX g
1 1 X

CXOIATCS a0COIOTHO MpH a>1,

32. IlokaxuTe, 4TO HECOOCTBEHHBIE UHTETPAIb

00 . 00

sin x COS X
f dx, f dx
1 1

T a
cxonaTcs npu 0<a <1, HO aOCOTFOTHOM CXOJUMOCTH HET.

33. JlaiiTe onpeneneHrne 4aCTUUYHOW CyMMBbI YMCIOBOrO psiaa. Jlaiite onpeneneHue
CXOJIAIIETOCSI YUCJIOBOTO psijna U ero cymMmbl. ChopMyaupyiTe OCHOBHBIE CBOWMCTBA
YUCIIOBBIX PSAOB. [lokaxure, 4TO €Ciu psi CXOOUTCS, TO €ro 4jieHbl cTpeMsTcs K 0.

VYkaxxure nmpumep, Moka3bpIBaloUIUi, 4TO 00paTHOE HE BEPHO.

- 1
34. JlokaxwuTe, 4T0 psig JUpHXIIe ), — CXOAUTCS TPH a>1 M pacxomuTes mpu a<1.
n

n=1
35. BLIBGI[I/ITC IMpU3HaK CPaBHCHHUA 11 YHUCJIOBBIX PSAAOB C HCOTPUIATCIBHBIMU
YJICHAMU. BBIBeI[I/ITe HpGI[CHBHBIﬁ IIPHU3HAK CPAaBHCHUA (pHI[BI C OJOKBHUBAJICHTHBIMH
YJICHAMHU CXOOATCA UK PACXOIATCA OI[HOBpeMeHHO).

36. Chopmynupyiite nmpuzHaku cxoaumoctu JlanamoOepa u Komu. Jlokaxute oauH
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S n
N3 HUX. CXOI[I/ITC}I JIA PAa z ’
n=1

!
-9

37. BeiBeauTe MHTErPajbHBIN MPU3HAK CXOAMMOCTH YMCIOBOTO psna. [lpu xakux

c 1
3HAYEHUSIX O CXOIMTCS Pl Z EE———t
=2 n(logn)

38. Jlaiite ompezaenieHre aOCOJIIOTHO CXOMSAIIErOCs YHUCIOBOTO pPsiia U JTOKAXKUTE
TeopeMy 00 abcomoTHON cxomuMocTu. [lpuBeauTe mpuMep CXOMASIIETOoCs, HO HE
a0COJIIOTHO CXOASIIETOCs psiia.

39. Jlokaxxute TeopeMy O MEPECTAaHOBKE UJIEHOB aOCOIIOTHO CXOJSIIETOCS psJa.
Chopmynupyiite TeopeMy O MEpPECTaHOBKE UWIEHOB CXOJSIIETOCsS, HO HE a0COJIIOTHO
cXoJsuIerocs psja.

40. Hoxaxute teopemy JleliOHuna o 3Hakouepenyromuxcs pspax. us psaos
JleitOHMIIA BRIBEAUTE OIEHKY YKJIOHEHHS YaCTUYHOM CYMMBI OT CyMMBI ps/a.

41. Yro Ttakoe paccrossHue B R"? Urto Takoe map B R"? [aiite ompenencHue
OKPECTHOCTH M MPOKOJIOTON OKPECTHOCTH TOYKH B R", mpejnerna MociaeaoBaTeIbHOCTH
To4ek B R". [laiiTe onpeeneHrss OrpaHuuYE€HHOTO MHOKECTBA, OTKPBITOIO U 3aMKHYTOI'O
MHOKECTBA B R", rpaHUIbl MHOXECTBA, CBA3HOTO MHOKECTBA, 00JIACTH.

42. [okaxwute nemmy bonbuano—Beilepimirpacca (0 BBIAEIEHUU CXOMASIIEHCS
MOJATNOCIEI0BATENLHOCTH U3 JIF000M OrpaHUYEHHOM MOCIEA0BATEILHOCTH).

43. Pacckaxxute O MOHATUU (PYHKIIMH HECKOJIBKHX MepeMeHHBIX. UTO Takoe rpaduk

bynkuuu (Ha npuMmepe GYHKIMH 2-X TEpeMeHHbIX). UTO Takoe MHOXKECTBO YpPOBHS.

Hatite onpenenenue npeaena pynknuu. CymecTByeT JIu
lim xy
(x,y)-10,0] 5
xX+y’
44. JlaiiTe onpeneneHUe HENPEPHIBHOCTH (PYHKUUHU (HECKOJBKUX TEPEMEHHBIX) B
TOUYKE U IEPEYUCIUTE OCHOBHBIE CBOMCTBA HETIPEPHIBHBIX (DYHKITHIA.

45. lokaxxute Teopemy Kol 0 mpomMexxyTo4YHOM 3HAYEHHH B MHOTOMEPHOM CITydae.

U3n0xuTe ¥ 000CHYiiTe METO "TIPOOHBIX ToYeK" pelleHHs] HepaBeHCTB BuAa f(x, y)>0.

xy—1
HaiinuTe o6nacts onpenenenus GpyHKiuu Z=1n —Xz_;_yyz 1
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46. lokaxute Teopemy Beilepiirpacca 0 HanOOJIbIIEM U HAUMEHBIIIEM 3HAYEHUU
(m1a PyHKIMM HECKOJIBKHUX IMEPEMEHHBIX).

47. JlaiiTe onpeneneHne 4acTHIX nMpou3BoAHbIX. Chopmynupyiite Teopemy llIBapiia
O CMeIIaHHBIX Tpou3BOAHBIX. [laiite ompenenenue auddepeHmpyemMoctd GyHKIUNA
MHOTUX nepemMeHHbIX. CHopMynupyiTe yTBEpKIeHHUE O CBsI3U MU dhepeHIupyeMOCTH U
HEMPEPHIBHOCTHU. J[oKakuTe mocTtaTouHoe yciaoBue nudPepeHIpyeMOCTH B TEPMUHAX
YaCTHBIX MPOU3BOAHBIX.

48. [aiite omnpeneneHue rpaaueHra. [laiite omnpeneneHue MPOU3BOJHON I10

HaIpaBJICHUIO U BbIBEUTE OPMYITY JUTsl €€ BHIYUCIICHHUS.

49. BoiBeniute hopmyny JuHeapu3anuu (1uisi QyHKIUN HECKOIBKUX IEPEMEHHBIX ).

50. [laiiTe ompeneneHwe KacaTeNIbHOW IUIOCKOCTH K Tpapuky (QYyHKUHHA OBYX
nepeMeHHbIX. CdhopMynmupylTe YTBEpXKACHHE O CBI3M AU PEepeHIIUPyEeMOCTH U
CyLIECTBOBAHMA KacaTeJbHOM IUIOCKOCTU. BpiBeaure ypaBHEHUME KacaTeIbHOU
IIJIOCKOCTH.

51. Jlaitite onpenenenre maTpuilsl SIkoou. Beiseaure hopmyny nuddepeHinpoBanms
CyHepro3uliuu PyHKINN HECKOJIBbKUX MEPEMEHHBIX.

52. Pacckaxute 0 crocobax 3aJlaHMs KPHBBIX U IOBEPXHOCTEH B IPOCTPAHCTBE.
Cdopmynupyiite Teopemy 0 HEsIBHON (QYHKIHUU U MOSICHUTE €€ T€OMETPUUECKH.

53. Kak nuddepenuupoBars HesaBHYIO GyHKIU0? 3anumute dpopmyny Teitnopa—
[leano BTOporo mopsiaka npu x -0 1ua QyHKUMM y=y(x), 3amaHHON HeSBHO
ypaBHeHHeM x y°+y’—1=0, y(0)=1.

54. BreiBemute (opmyny Teimopa ¢ octaTouHbIM wWieHOM Jlarpanxka BTOPOTO
nopsaka (s GyHKIIUH HECKOJIBKUX TIEPEMEHHBIX ).

55. Jaiite ompeneneHue TOYKU JIOKAJIBHOIO 3KCTpeMyMa (DYHKIMH HECKOJbKHX
nepeMeHHbIX. BpiBenuTe HE0OX0IMMOE YCIOBHE JIOKAIBHOTO JKCTpEMyMa JUIs
mubdepenuupyembix pyHknuil. Haliqute HauOosblliee M HauMEHbIEE 3HAUYCHHE
GyHKIMU z=Xx"+Xxy B Kpyre x'+y <1.

56. BeiBeauTe JOCTATOYHOE YCIOBHUE JOKAJIBHOIO 3KCTPEMyMa U €r0 OTCYTCTBUS B

TepMUHAX MaTpuIlbl ['ecce. YKaxxuTe 3KBUBAJICHTHYIO (DOPMY JTOCTATOUYHOIO YCJIOBHS B
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ciydae (QyHKIHMN JBYyX TEpPEeMEHHBIX (B TEPMHHAX BTOPBIX MPOM3BOJHBIX). Haiinurte
TOYKH JIOKAJILHOIO JKCTpeMyMa (QYHKIMU z=x"—y’+x’y M YKaXKUTE, K KAKOMY THILY
OHU OTHOCSTCH.

57. Haiite ompeneieHUE TOYKH YCIOBHOTO JOKAJIBHOTO JKCTpeMyMma (YHKIIHH
HECKOJIbKHX TIEPEMEHHBIX.

58. ChopmynupyiiTe HEOOXOAMMOE YCIOBHE JIOKAIBHOTO YCIOBHOTO JKCTpEMyMa
(npaBusio MHoxwutenen Jlarpanmxka). IlosicHure ero B ciydae QYHKIUU JBYX
MEPEMEHHBIX U OJIHOTO YCJIOBHS; (PYHKIHMH TpPEX MEPEMEHHBIX W OJHOTO YCIIOBHUS;
GyHKIUM TpEX MEPEMEHHBIX U IBYX YCIOBHIA.

59. HaiiguTe MAKCUMyM U MUHMMYM (QYHKIHUU w=x"+y’ +z° Ha chepe x’+y +z°=1.

60. Uznoxnre ¢ 0OOCHOBAaHHEM METOJ, MO3BOJISIONINN HAMTH HauOoJbIIee M
HAaWMEHbIIIee 3HAYCHHE TJIAJKOW (PYHKIIMM B OTpaHUYEHHOW 3aMKHYTOM 00JacTu ¢
"xopouei" (KycouHo-TnaaKoi) rpanuueid. Haliiute MakcuMyM U MUHUMYM (PYHKIIUU
w=x3+y3—z3 B 11ape x2+y2+z2£ 1.

61. Jaiite ompeneneHus MOTOYEHYHO CXOfsmielcs (yHKIIMOHAIBHOM
MOCJIEIOBAaTENbHOCTH Ha MHOXecTBe E SR u ee mpenena (mpeAeibHOW (YyHKUHUH).
JlaiiTe omnpeaenieHne MHOXECTBA CXOMUMOCTH (YHKIIMOHATHHOU MOCIEI0BATEILHOCTH.
HaiiguTe MHOXKECTBO CXOQUMOCTH M Ipejes OCIe0BaTeIbHOCTH f,(x)=x",n=1,2,....

62. JlaiiTe ompezaesieHHE MOTOYEYHO CXOAsIIerocs (yHKUMOHAIBHOTO psjia Ha
MHOXecTBe E SR u ero cymwmbl. JlaiiTe ompelneneHre MHOXKECTBA CXOJUMOCTHU

GbyHKUIHOHATBHOTO pssia. HaliiuTe MHOKECTBO CXOJIMMOCTH U CyMY psiia
- k
2 X
k=0
63. Jlaiite ompeneseHre pPaBHOMEPHO cCXOAsIIeHcs (yHKIIMOHAIBHOM
MOCJICIOBATEIFHOCTA U PABHOMEPHO CXOJIANIETOCs (PYHKITMOHATILHOTO Psijia.
64. IloxaxxuTe, 4TO paBHOMEpHAs CXOJUMOCThH MOCIIENOBATEIHLHOCTU (PYHKIUN

fo,n=12,.., k yHkuuu f Ha MHOXKeCTBE E paBHOCHIIbHA YCIIOBHUIO

falx)=f(x)| -0

SUDyek
(KpuTepuil paBHOMEPHOU CXOJIUMOCTH).

65. [lokaxxute, 4YTO paBHOMEPHAsI CXOAUMOCTb BJIEUET MOTOUYEUHYIO CXOJUMOCTD (K
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TOMY ke Tipeneny). IlpuBenure mnpuMep NOKA3bIBAIOIIMM, YTO H3 IIOTOYEYHOM

CXOAUMOCTHU HE CICAYCT paBHOMCpPHA.

2 2
xn

66. Uccnenyiite Ha paBHOMEPHYIO CXOAMMOCTD ITOCIIEN0BATENBLHOCTD f,(x)=nxe”
Ha Bceil npsAMoii R, Ha oTpeske [1,2],
67. UccnenyiiTe Ha paBHOMEPHYIO CXOAUMOCTD PSiJI
=
k=1
Ha Bceil mpsiMoit R (BOCTIOJIB3YHTECh OIIEHKOM ocTaTKa Jj1s psaaoB JIeioHua).

68. Ilokaxure, 4TO MOpeAEea PaBHOMEPHO CXOASUICHCS MOCIEA0BATEIbHOCTH
HEMPEPBIBHBIX (YHKIWUNA €CTh HempepbiBHAsS GyHKIUsS. JlOokakute HEMpephIBHOCTH
CYMMBbI PABHOMEPHO CXOJSAIIETOCs PsAa, YWIEHBI KOTOPOTO HEMPEPHIBHBI.

69. BreiBeguTe HEOOXOAUMBIM MPU3HAK PABHOMEPHOM  CXOJIHMMOCTH
GyHKIMOHATBHOTO pssia (paBHOMEpPHAs CXOIUMOCTh WICHOB psijia K HYJIIO).
70. BeiBenuTe AocTaTOYHBIA MpU3HaK (mpu3Hak BeilepuiTpacca) paBHOMEpHOM
CXOIUMOCTH (PYHKITMOHAIBHOTO PS/IA.
71. UccnenyiiTe Ha paBHOMEPHYIO CXOJIUMOCTh P

- 1

2
n x+1

Ha JTyde , Ha oTpeske [0,1].

72. BeiBeguTe AOCTATOYHOE YCJIOBHUE, 00ECIICUNBAIOIIECE PABEHCTBO

f lim f,(x)dx=1lim | f(x)dx.

g - > n- oo

73. BbIBeIUTE 1OCTAaTOYHOE YCIOBUE, 0OECIIEUNBAIOIIEE BOZMOKHOCTh MOYJIEHHOTO

HHTCTPUPOBAHUA pAOA:

b

J (émx))dx:i} ] d.

a k=1 qa
74. BeiBeguTe 10CTATOYHOE YCIOBHUE, 00ECIIEUNBAIOILEE PABEHCTBO

(hm fn(x))'=hm fulx)

n- o n-— oo

75. BeIBeIMTE TOCTaTOYHOE YCIOBHE, 00CCIIEUYMBAOIIEE BO3MOKHOCTh MMOYJICHHOTO

mudepeHIpoBaHUs psia:
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(z <))=z )

76. Jlaiite onpenenenue creneHHoro psaa. ChopMyaupyiTe TeoOpeMbl 0 MHOKECTBE
CXOJIMMOCTH CTENIEHHOTO PsAJia U €r0 paBHOMEPHOUN CXoIuMOCTH. BriBenuTe GopMyIibl
JUTSL painyca CXOAUMOCTH.

77. ChopmynupyiTe TeOpeMy O paanyce CX0AUMOCTH IpoauddepeHIIupOBaHHOTO U
MPOUHTErPUPOBAHHOTO CTEMEHHOTro psna. JlaiTe WIITIOCTpaluio ATOM TEopeMbl B

ciIydae, Korja CyIeCTBYET mpe/ien (KOHSUHBIN Wi O€CKOHEYHBIN )

lim |a,

R=1=2
a

n+1

N

lim 1
R= —"n* o

T

78. IlokaxkuTe, YTO BHYTPUM MHTEpBaJa CXOJIMMOCTH CTEMEHHON P MOXKHO

MOYJIEHHO UHTErpupoBaTh U quddepenunponats. Haliagure cymmy psina

x+2x°+3x°+4x +... |x|]<1.

79. JlokaxuTe, 4TO 1B pa3HbIX CTEMEHHBIX PAJia C OJUHAKOBBIM IIEHTPOM HE MOTYT
UMETh OJIMHAKOBYIO CYMMY (T€OpeMa €JUHCTBEHHOCTH).

80. Ilomyuure ycinoBre HEOOXOUMOE JIJIsi TOTO, YTOOBI 3a/1aHHAs (PYHKIIUS SIBJISIIACH
CYMMOW HEKOTOPOIro CTENeHHOro psna. llomyudunre COOTBETCTBYIOIIEE IOCTATOYHOE
YCIIOBHE U 3aIUIINTE 3TOT psija — pan Teinopa.

81. Paznoxure B psan Teitmopa GyHKIMH e”,sin x,cos X.

82. Paznoxwute B psn Teiinopa pynkuun In(1+x),arctg x,

83. Paznoxwure B psin Teitnopa GpyHKIHIO

84. Cdopmynupyiite TeopeMy o psae Teimopa CymMmbl, NPOU3BEICHUS U
cynepno3uiu (yHKIM. BeImuimuTe YeTblpe HEHYNEBBIX ujieHa pdana Teinopa
sinx

yHKnmii (sinx) -In(1+x) 1 e

85. Ucnons3ys psaa Telinopa 1jis e*, BRIYUCIUTE ¢ TOYHOCTLIO 10 ° MHTErpai
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2-ii rox o0yuenust. Moaysm 1-2.

1. Onpenenure mpoctpanctBo C,([-m,7]), ykasaB ero sneMeHTbI M CKalspHOE
npousBeJeHUEe B HeM. Bpmmummre sBHO (GOpMYyJbl JJIE HOPMBI M PACCTOSHUS B
C,([-m,m]), mHOpOKZEHHBIX yKa3aHHBIM CKAIPHBIM  [poW3BencHHeM. Jlaiite
ONPENIEIICHUE CPETHEKBAIPATUYHON CXOAUMOCTH.

2. TlokaxwuTe, 4TO TPUTOHOMETPHUUECKAS CUCTEMA

[1/V/2,coskt,sinkt; k=1,2,...]
o6pasyer opToHOpMHpOBaHHYIO cucteMy B C,([—m,7]). Chopmymupyiite yTBepxacHue
O MOJIHOTE 3TOU CUCTEMBI.

3. Jlna wHTerpupyemoii GyHkumM f Ha [-7,7| 3ammmmre eé psm PDypee MmO
TpuroHomeTpuueckoit cucreme. ChopmMynupyiTe yTBEpXKIEHHUE O CXOJIUMOCTH psjia
dypoe dynxumit u3 C,([-n,7]). 3anumuTe ¢ nosicHenueM pasencTBo Ilapcesars.

4. BeiBenute dopmysbl 1 koddhduimenToB Oyphe yeTHON U HEYETHOW (DYHKIIHH.
M3noxuTe, ¢ 000CHOBAHUEM, CIIOCOO Pa3I0KEHU HHTETpHpyeMoii GyHKIuHK f Ha [0,7]
B TPUTOHOMETPUYECKHI PSAJ MO OJAHUM CHHYCAaM WM [0 OJHUM KOCHUHYCaM.
Y CTaHOBHTE CpeTHEKBAAPATHUHYIO CXOAUMOCTh (Ha [0,7]) 3THX pATOB K f.

5. Paznoxure B psiag Oypbe PyHkuwo signx. 3anucaB paBeHCTBO [lapceBans ais
ATOU (PYHKITMH, BBIBEIUTE PABEHCTBO

el 1.1 o
tSt St =—

3> 5 7 8"

6. Tlokaxure, uTo ecu QYHKIMS [ UMEET HEMPEPhIBHYIO IIPOU3BOIHYIO Ha |~ 7, 7] 1
fl=n)=f(n), T0 ee psin Pypbe cXOMUTCS K HEH PABHOMEPHO.
7. 3anumute psag Oypbe B komruiekcHou dopme. Pacckaxkure o psagax @ypee Ha
orpeske [-1,1].
8. [laiiTe onpeneneHne UHTErpaia, 3aBUCAILETO OT rapaMerpa. JJokaxxuTte Teopemy
0 €ro HEMPEPBHIBHOCTH.

9. Hoxaxure teopembl 0 IupPepeHUUpPOBAHUM U HHTETPUPOBAHMM HHTErpasa,
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3aBUCSIIETO OT MapaMeTpa.

10. [JaiiTe onpeaeneHne ABOMHOrO HHTErpasa

J‘{f(x,y)dxdy

OoT (PYHKIIMH IO TJIOCKOH (OrpaHWyYeHHOM) 00JacTh. YKaXKUTE €ro OCHOBHBIC CBOMCTBA

U TIOSICHUTE €ro reoMeTpuueckuii cmbici. YeMy paBeH f J; fx,y)dxdyo

11. BeBegute QopMyiy, CBOASIIYIO BBIYHCICHHE JBOMHONO MHTErpaia K
IIOBTOPHOMY.

12. Onpenenure skobuan oTOOpaKeHUs ¢:D — R’ MIOCKON 001acTH D U MOSCHHUTE
€ro TeOMETPUYECKH CMBICA. 3amumuTe ¢ OOOCHOBaHHWEM (OpMYTy 3aMEHbI
MEPEMEHHON B IBOMHOM WHTETPAJIE.

13. Beruncnure sskoOMaH nepexoja K NoJIIPHbIM KOOPAUHATAM U BBIUUCIUTE

f f x* y*dxdy .

X +y’<1
14. BBIBCI[I/ITC (1)OpMy.]'H)I AJIA BBIYHMCJICHHUA MACChl M KOOPAHMHAT HCHTpPA TAKCCTH
IIJIOCKOM IUIACTUHEI C 3a1aHHBIM 3aKOHOM HU3MCHCHUS IIJIOTHOCTU.

15. Jlaiite onpenenenue uHTerpanga or GyHKIUH [ 1O TUIOCKOW KpUBOMH I,

[r

l

[TosicauTe ero pusnueckuit cMbIc (Macca KpuBoi). YUemy paBeH { ldlg

16. [aiite ompeneneHre WHTErpajia IUIOCKOTO BEKTOPHOTO Mojig F Mo miIockon
KPUBOH [,

[ima

1
[TosicauTe ero ¢uznueckuii cmpici (padoTa Mojst BAOJb KPUBOM).
17. 3anumure U MosicHUTE (POPMYJIbI U BBIYMCIEHUS BEKTOPHOIO M CKaJSIPHOTO

nubdepennyanos LmMHb dl U di=|dl| B caydae, Korga | — riankas KpuBas B R’
3a/laHHas MapaMeTPUUECKH, U BbIBEAUTE (DOPMYJIbI JIsl BHIYUCIICHUSI UHTETPAJIOB { fdl

[1F,dl).

I

18. BeiBeaute dhopmyiny I'puna.
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19. [aiite omnpeneneHue IUIOCKOTO MOTEHIMAIBHOTO TMOJs M €ro MNOTEeHIMaja.
Jlokaxkute TeopeMy 00 OSKBUBAJIEHTHOCTU CIEAYIONIMX YEThIpeX YCIOBUH (1Jis
OJTHOCBA3HOM 06nactH): a) none F=(P,Q) — mortennuansHo; 6) P,=Q,; B) paboTa nojs
F mo marobomy (IUIOCKOMY) 3aMKHYTOMY KOHTYPY paBHa HyJi0; r) pabora mons F
3aBUCHUT JIMIIb OT HAYAJIbHOW U KOHEYHON TOYKHU Iy TH.

20. [TokaxwuTe, 4TO padboTa MIOCKOTO MOTEHIIMATBLHOIO MOJIs BAOJIb (TUIOCKOM) KpUBOU
paBHa Pa3HOCTU NOTEHIMAJIOB B KOHEYHOM M HAYaJbHOW TOYKAX KPUBOU. YKaXKHUTE
METO/1 BOCCTaHOBJIEHUS TOTEHIIHAIA.

21. JlaitTe ompeneneHue TPOMHOro HHTerpaia

ff}gf(x,y,z)dxdydz

oT ¢yHKIuK f 1o (orpaHuyeHHoi) obnactu D < R’. YeMy paBeH I ! 1dxdydz9

22. W3n0xkuTe METOA BBIYKUCICHUS TPOWHBIX HWHTETPAJIOB IIyTEM CBEICHHS K

IIOBTOPHOMY. Breraucnure

f f f zdxdydz ,
D

rae D — 06yacTh, OrpaHMYeHHast OBEPXHOCTBIO X +y’ =z U IJIOCKOCTHIO Z=1,

23. Ompenenure ssKOOMaH OTOOpakeHHsS ¢:D — R’ obnacty D cR’ ¥ NOSACHUTE €T0O
reOMETPUYECKUN CMBICI. 3aUIIUTE ¢ 00OCHOBaHUEM (POPMYIly 3aMEHbI IEPEMEHHON B
TPOMHOM UHTErpase.

24. Boruncnure akoOuaH nepexoja K chepuyecKuM KOOpAUHATAM U HalIuTe

ff f 2’ dxdydz.

X+ y2+22£ 1

25. Boruncnure skoOuaH nepexoja K HMIMHAPUYECKUM KOOPAUHATAM U HalIuTe

_f f f 7’ dxdydz .

X’ +y’<1,0<z<1
26. BBIBCI[I/ITG (1)OpMYJ'H)I AJIA BBIYUCIICHUA MACChl U KOOPAWHAT LICHTPA TAKCCTH TCIIa
B R3 C 3aJaHHBIM 3aKOHOM U3MCHCHUA IINIOTHOCTU.

27. JlaiiTe onpejeieHre HHTErpaia or GyHKIUK f 1o KpuBoii | B R’. [Tosicuure ero
busndeckuit cmbica. Yem f ldlg
. y paeH J "~

28. [laiiTe ompejeieHHe WHTErpaga BeKTopHoro moius F B R’ mo kpuBoil | cR’.
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[TosicauTe ero GU3NYecKuil CMBICI.
29. 3anuuuTte ¥ MoscHUTE (HOPMYJIBI JUIsl BHIYUCICHUS BEKTOPHOIO M CKaJSPHOTO

muddepenmmanos mmuael dl u dl=|dl| B cmyuae, xorga | — rmagkas KpuBasg B R’

3aJlaHHas MapaMeTPUIECKH, U BhIBEAUTE (OPMYIIBI JIsl BEIUUCICHUS HHTETPAJIOB { fdl

fiF.al

l

30. Taiite onpeseneHre HHTErpaia oT GyHKIUH [ 1O MOBEPXHOCTH S B R’:

f_!fds.

[TosicauTe ero ¢u3nUeckuit cMbIci (Macca MOBEpXHOCTH). YeMy paBeH f ! 1dS9

31. Jaiite ompezeaeHue OTOKA BEKTOPHOIO 10Jist F uepe3 moBeEpXHOCTh S < R™:
[ [(F,ds).
S
[TosicauTe ero ¢u3nveckuit CMbICI (Ha MpUMepe MOJIs CKOPOCTH TEUEHHUS KUIKOCTH).
32. 3anuiuuTe W MOSICHUTE (POPMYJIbI JJisl BHIYMCIICHUS BEKTOPHOTO U CKaJISIPHOTO

nuddepeHIranos mIomamy dS u dS=|ds| B ciaydae, Korjga S — riajkas MOBEpXHOCTh B

R’, 3ajlaHHas ApaMETPUYECKH, U BHIBEAUTE (OPMYIIBI JUIS BBHIYMCIICHHS MHTErPAjiOB
”fdsPI [ [(F,ds).
S S

33. Jlaiite ompeneleHUe IUBEPreHIUHM IONs B R’. 3anmmmre ¢ 0OOCHOBaHHMEM
dbopmyny Octporpajackoro—Iaycca.

34. JlokaxuTe SKBUBAICHTHOCTD CIIEAYIOIINX yCIOBUi: a) div F=0; 0) motok moius F
yepes JII00YI0 3aMKHYTYIO TOBEPXHOCTh paBeH HYJIIO.

35. JlaiiTe ompeneneHue poropa mous B R’. 3anummre ¢ 000CHOBaHUEM (DOPMYITY
Crokca.

36. Jlaiite ompejeneHne MOTEHIMAIBHOIO MoJisg B R® M ero norennuana. JJoKaKure
SKBHBAJICHTHOCTH CJIEAYIOMIMX YCIOBHH (IUI1 OJHOCBS3HOM 00macth): a) moje F —
HOTEHIIMAIIBHO; 0) rot F=0; B) pabora moss F 1o io60oMy 3aMKHYTOMY KOHTYpY paBHa
HYJIIO0; T) paboTa moiist F 3aBHCHT JIMIIG OT HAYaaIbHON M KOHEYHOM TOYKHU ITyTH.

37. Ilokaxwurte, 4To (KaK ¥ B IJIOCKOM cliydae) pa00oTa MOTEHUMAIBLHOIO MOJs IO

KpuBOi B R® paBHa Pa3sHOCTU IOTEHIMAJIOB B KOHEUHOM M HAYaIbHOW TOYKAX KPHBOM.
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VYkaxure MCTOA BOCCTAHOBJICHHUA IMOTCHIHMAJIA B TPECXMCPHOM CJIydac. HOTGHHI/IEUIBHO

au nosie F=(x,y,z)? Eciu na — HaiiiuTe MOTEHIIHA.

5. Pecypcnl
5.1. Pekomeniyemasi OCHOBHAs TUTEpATYypa

[1] ®uxtenronsi I'. M. Kypc ougpepenyuanvroco u unmezpaivHoeo ucHucienus
(6 3 -x momax), 8- uzn., M.: ®uzmariaut, 2006. [JocTymnHa 3JIeKTpOHHAs BEpCHs |

[2] AemunoBuu b. I1. Cooprux 3adau u ynpasxcuenuii no MmamemamuiecKkomy aHaiu3y
(yuebHnoe nocodue onsa eyzos), M.: ACT: Actpens, 2007. [HocTynmHa 31€KTpOHHAS
BepCHs |

5.2. PekomeHiyemas JONOHUTENbHAS JIUTEPATYpa

[3] MakapoB b.M., I'ony3suna M.T'., Jlonkun A.A., [logkopweitoB A.H. U36pannsie
3a0a4u no GeujeCmeeHHOMY aHaiuzy: yued. nocooue ona 6yzoe, M.: Hayka. I'n. pen.
@uzmaTiut, 1992. [JlocTynHa 3JIeKTpOHHAS BEPCH |

[4] Kypantr P., Po6bunc I'. Ymo makoe mamemamuxa? M.:. MIIHMO, 2001.
[ {locTymHa 3JIEKTPOHHAS BEpCUs |

5.4. Ilpodeccuonanbupie 0a3bl JaHHBIX, WHGOPMAIIMOHHBIE CIPABOYHbBIC
CHUCTEMbI, HHTEpPHET-peCypchl  (SJIEKTpPOHHBIE O0pa3oBaTelbHBIE PECYpPChl) HE
PEyCMOTPEHBI.

5.5. MatepuanbHO-TEXHUUYECKOE 0OecTieueHIe TUCIUILUINHBI HE TTPELyCMOTPEHO.

6. Oco0eHHOCTH OpraHu3anuy 00y4eHus Il JIUL C OrPAHUYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

B ciyuae HeoOXxonumocTH, OOydYarOUIMMCS W3 YHCIa JIUIl ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3I0POBbsI (IO 3asIBJICHUIO 0OYYarolIerocs) a JJisi HHBAIHIOB TaKKe B
COOTBETCTBUM C WHIUBUIYAIbHOW MPOTpaMMOM peadWIuTalluid WHBAIUAA, MOTYT
MpeaiaraThCs CIEAYIONINEe BApUAHThl BOCHPUATHS Y4eOHON MHGOPMAIIMK C YyYETOM HX
WHJUBUTYAIbHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH, B TOM YHCIE C NPUMEHEHHEM
AJIEKTPOHHOTO OOYYEHUS M TUCTAHIIMOHHBIX TEXHOJOTHIA:

6.1. 014 1wy ¢ HapyweHuaMuU 3peHus: B TIEYATHON (opMe YBEITUYCHHBIM IPUPTOM;
B (GopMe OHIEKTPOHHOTO JOKyMeHTa; B ¢opme aymauodaiina (mepeBos; y4eOHBIX
MaTepuaioB B ayanodopmar); B meyaTtHoil opme Ha si3bike bpaiins; nHauBuayaibHbIe
KOHCYJIbTAIIMH C TIPUBJICYEHUEM THU(IOCYPIOTEPEBOIINKA; WHIUBUTyTbHBIC 3aTaHUS
Y KOHCYJIbTAIIHH.
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6.2. 015 1uy ¢ Hapywenusmu cayxa: B iedaTHOR (opme; B (popMe 3IeKTPOHHOTO
JOKYMEHTA; BHUICOMATEPHAIbI C CYOTHTpPaMH; WHIWBHIyaJIbHbIC KOHCYJIBTAIUUA C
MIPHUBJICIYCHUEM CYPJIOTICPEBOUNKA; WHINBHUIYAIbHBIC 3a/IaHUS U KOHCYJIbTAIIHH.

6.3. o1 auy ¢ HapyweHusMu ONOPHO-08USAMENLHO20 ANNApama: B TICYATHON
dbopme; B Gpopme DIIEKTPOHHOTO JOKYMEHTa; B Gopme ayauodaiisia; WHIMBUIYATbHBIC
3aJ]aHUs] ¥ KOHCYJIbTAIlUH.

7. JIon0JIHUTEIbHbIE CBeICHUS
JlonoTHUTENIbHBIE CBEICHUS OTCYTCTBYIOT.
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