MMWHHCTEPCTBO HAVKH 1 BBICHIEI'O OFPA3OBAHMS POCCUMCKOM
®EJIEPALINN
MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU PECITYBJIMKU
TAJDKUKHCTAH
MEXI'OCYJAPCTBEHHOE OFPA3SOBATEJIbHOE VUPEX/IEHUE
BBICIIEI'O OFPA3OBAHNS
«POCCUNCKO-TAIKUKCKUI (CTABIHCKUI) YHUBEPCUTET»
EcrecTrBeHHOHay4YHBbIN (paKyJIbTET

®OH/J ONEHOYHbBIX CPEJICTB
10 Y4eOHOH JUCIIUIIINHE
JlonoJiHUTEIbHBIE TJIABbI MATEMATHYECKOT0 aHAJIN3a
01.03.01- MaTemaTuka
IIpoduiab moaroroBku «O01mIAsE MATEMATHKA)

dopMa MoJAroTOBKY — OUHAA
YpoBeHb MOJATOTOBKY - OakajiaBpuaT

Hyman6e 2025r.



IHACIIOPT
®OHJIA OHEHOYHBIX CPEACTB
10 IMCIUILIMHE /[ONOJIHUTENIbHBIE TT1aBbl MATEMATHYECKOTO AHAJIN3A

Ne Kontponupyembie dopMupyembl OueHouHbIE CpeicTBa
n/m pasnenbl, TeMbI e Kon-Bo 3amanwmii | Jlpyrue olieHOYHBIC
KOMITETEHIIUU TUTSI CpelicTBa
’K3aMeHa/3auera Bun Kon-Bo
1 | IlpeobpazoBanue [1K-4 8 BricTymnenue 2
Jlanmaca. Opurunan u [1K-5 Komnoksuym 2
n300pakeHue [1K-6 Juckyccus 2
2 N3obpaxkenue I1K-4 8 Brictymnenue 2
HEKOTOPbIX (PYHKITUH [1K-5 Komnoksuym 2
I1K-6 Juckyccus 2
3 Huddepenmpoanue [1K-4 8 Brictymnnenue 2
OpUTrHHaIA. [1K-5 Komnoksuym 2
HuddepenumpoBanue [1K-6 Huckyccus 2
HM300paKECHUS
4 Briuncnenue I1K-4 8 Brictymnnenue 2
MHTErPAJIOB C [1K-5 Komnoksuym 2
OMOIIIBIO [1K-6 Huckyccus 2
OTIEPAIIMOHHOTO
MCUHCIICHHUSI
5 Jluniensie [1K-4 8 Brictymnnenue 2
muddepeHnranbHble [1K-5 KomnokBuym 2
YPaBHEHHSI C [1K-6 Juckyccus 2
MTOCTOSTHHBIMU
ko3 pureHTamMu
6 Pemenus [1K-4 8 BricTymuienue 2
VHTETPAIbHBIX I1K-5 Komnoksuym 2
ypaBHEHUI I1K-6 JHuckyccus 2
OTIepaIMOHHBIM
METOJIOM
7 [Ipumenenue [1K-4 9 Brictymnenue 2
peoOpa3oBaHms ITIK-5 KomnokBuym 2
Jlannaca I1K-6 Juckyccus 2
8 [Ipumenenus I1K-4 9 BeicTymuieHue 2
UHTETPAJIBHBIX ITIK-5 KomnokBuym 2
npeoOpa3oBaHUM K I1K-6 Huckyccus 2
PEIICHUIO YPaBHEHHS B
YACTHBIX MTPOU3BOTHBIX
Bcero: 66 54

TEMBbI BBICTYIIVIEHUSA 1JISA CTYAEHTOB
dopMupyemMbie KOMIIETEHIIHT
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IIK-4 — Cnocoben (opmupoBaTh CIOCOOHOCTH K JIOTHYECKOMY PacCyXKICHHIO,
yOXKACHUIO, MaTeMaTHYeCKOMY JIOKa3aTeIbCTBY M  MOJTBEPXKICHHUIO  €Tro
PaBUIBHOCTH
IIK-5 — Crioco0eH opraHn3oBaTh HCCIEI0BAaHUSA B 00J1aCTH MaTEMATUKH
IIK-6 — CriocoOeH BBISBIATH Y OOyUYaIOIIUXCS YMEHHUS TMOJIb30BATHCS 3aJaHHON
MaTeMaTUYECKOU MOJEIIBIO
BobicTymuieHue — pedb, JIEKIHS, JOKIA/, 3asiBJICHUE U T.II., KOTOPbIE COOOIIAI0TCS
KeM-JI00 B yCTHOH (hopme.
BricTymuienue cTyieHTOB MPOBOAUTCS C LIETBIO:
— cHUCTeMaTH3allud U 3aKPEIUICHUS MOJYYEHHBIX TEOPETHUECKUX 3HAHUU U
MPaKTUYECKUX YMEHHUM CTYJEHTOB;
— YIUIyOJICHHS U PACUIMPEHHS TEOPETUUECKUX 3HAHUM;
— (opmupoBaHUS yMEHHUI HCIHOJB30BaTh CIPABOYHYI0 M CHEIHUAIBHYIO JIU-
TepaTypy,
— pa3BUTHUS O3HABATEJIBHBIX CIOCOOHOCTEN U aKTUBHOCTHU CTYICHTOB:
— TBOPYECKON WHHULIMATHBBI, CAMOCTOSITENBHOCTH, OTBETCTBEHHOCTH U Opra-
HU30BAHHOCTH;
— (opmupoBaHUS CaMOCTOSATEIBHOCTU MBIIUIEHUS, CIIOCOOHOCTEH K cCamo-
Pa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIN3aLllN;
— Pa3sBUTUSA UCCIIENOBATEIBCKUX YMEHUMN.
1. Yucnossle nocnenoBareabHoCcTU. OTpaHUUEHHBIE U HEOTPAHUYECHHbBIE
MHO>XECTBa. BepXHHe 1 HUKHUE T'PaHU MHOXKECTBA.
beckoHeuHO Masble 1 OECKOHEYHO OOJIbLINE MOCIEA0BATENBHOCTH.
CBoiicTBa OECKOHEYHO MAJIBIX ITOCJIEA0BATEIbHOCTEN.
Teopema cBsI3U MEXTy OECKOHEUHO OOJIBIIUMHU U OECKOHEUHO MaJIbIMU
MOCJIEIOBATEIbHOCTSIMHU.
5. Ilpenen uyncnoBoi nocienoBaTeaIbHOCTH Teopema 0 €JMHCTBEHHOCTH
npenena. Kpurepuun Komm.
Cxopsiiuecs YucaoBbI€ MOCIEI0BATEIbHOCTH.
7. Teopema 00 OrpaHMYEHHOCTHU CXOJSIIEHCS YUCIOBOM MOCIEI0BATEIILHOCTH.
CBolicTBa CXOASIINXCS YUCIIOBBIX MOCIEA0BATEIBHOCTEMN.
8. Teopema o mpeneIbHOM NEpexo/ie B HEpaBEHCTBAX. TeopeMBl 0
IIPOMEKYTOUHOM NOCIEN0BATEIBHOCTH.
9. MoOHOTOHHBIE TIOCTIEOBATENBHOCTH. TeopemMa 0 CXOAMMOCTH MOHOTOHHOM
OrpaHUYEHHOM MOCJIEI0BATEIbHOCTH.
10.TeopeMa 0 BIOKEHHBIX OTPE3KAX.
11.Ywucno Ditnepa (e).
12.TToustue dyHKIMM, ciocoObl ee 3aaanus. Knaccudukarms QyHKIUHA.
13.1Ba onipeneneHus npeaena GyHKIMU B Touke. Teopema 00
HKBUBAJIEHTHOCTU ONPEIETIECHUN NPe/IeoB PYHKINUU B TOUKE.
14.Teopema o npejesne CyMMbl, MPOU3BEACHHUS, U YacTHOW QpyHkumu. [Ipenen
byHKIMK Ha 6eckoHEeYHOCTH. TeopeMa 00 OrpaHUYEHHOCTH (PYHKIUH,
VMMEIOLIEH TTpeaes.

W
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15.0xHO0CTOpOHHNKE Tpeaenbl. TeopeMbl 0 Iepexoie K Ipeaeny B

HEPaBEHCTBAX.

16.Teopemsl 0 2-M 3aMeUyaTEIBHOM TpEeIe.
TpeOoBaHHe K BLICTYIICHHIO:
— TOYHOCTh OTBETA HA IIOCTABJICHHBIN BOIIPOC;
— (opmynupoBka Lenel u 3agau padboThl;
— packpeiTHE (OMpEEIECHUE) PacCMAaTPUBAEMOIO TMOHATHUS (ONpeaeaeHus,
po0JieMbl, TEPMHUHA);
— YETKOCTb CTPYKTYpPhI paOdOTHI;
— CaMOCTOSTEIBHOCTb, JOTUYHOCTD M3JI0KEHUS;
— HAJIAYUE BBIBOJIOB, CACIAHHBIX CAMOCTOSATEIBHO.
KpuTtepun o1ieHKH 110 BBICTYIJICHUIO:
OtmeTka «5». BricTynieHre BBIIOJIHEHO B TOJIHOM 00BbEME € COOMIOAEHUEM
HEO0OXO0IMMOM MocaeA0BaTeIbHOCTU. PaboTa COOTBETCTBYET TPEOOBAHUIO.
Ormerka «4». BpICTymIeHHE OTBEYaeT MPEAbIBICHHBIM TpPeOOBaHUSAM.
JlomyckaroTcs OTKJIOHEHHSI OT HEOOXOJIMMOM MOCIEAOBATENIbHOCTU BBINOJHEHUS,
HE BIUSIOIIME HA TPAaBUIBHOCTh KOHEUYHOTO PE3YJIbTATA.
OrMmerka «3». VYyamuecs TMOKa3bIBAIOT 3HAHUS HE B TMOJHOM MEpe U
VCIIBITBIBAIOT 3aTPYIHEHUE IIPU PEILICHUN 33/1a4.
OTMeTKa «2» BBICTABISAETCS B TOM CIIy4ae, KOI/ia y4aluecs He OArOTOBIICHBI
K BBITIOJTHEHUIO 3TOM pabOTHI.
SAJAHUA JJIA KOJVIOKBUYMA
®opmupyemMble KOMIIETEHIIUN
IMK-4 — CnocoGen ¢opMHpOBaTh CIOCOOHOCTh K JIOTMUECKOMY PACCYXIACHHIO,
yOeXKACHUIO, MaTeMAaTUYECKOMY JI0Ka3aTelIbCTBY M  IOJATBEPKICHHUIO  €ro
PaBUILHOCTH
IIK-5 — CniocobeH opraHu3oBaTh UCCIE0BAaHUS B 00JIaCTH MaTEMaTUKHU
IK-6 — CriocoOeH BBISBIATh Y OOyUYaIOLIUXCS YMEHHS TOJIh30BATHCS 3aJaHHON
MaTeMaTUYECKOW MOJEIIBIO

KoasnokBuym — hopma yueOHOro 3aHsATHS, HOHUMaeMas Kak Oecena
MPEenoIaBaTesis ¢ yYalluMUCA C UEIbI0 aKTUBU3ALIMY 3HAHUH.

KonnokBuym mpencraBisier co00W MHHU-K3aMEH, NMPOBOJUMBIA C ILIEIBIO
IPOBEPKM U OLIEHKM 3HAHMHA CTYJIEHTOB IOCJE H3Y4YeHHs] OOJBLION TEeMbl WU
paszena B popMe OImpoca Wik onpoca ¢ OUIeTaMH.

KomnmokBrymM MOXET MPOBOJUTHCS B YCTHOM MJIM MUCbMEHHOM opme.

dx
cos’ X-sin’x
2. Bwraucnauts miomanb GUrypsl, orpaHUYeHHON rpadgukaMu QyHKITHI:
y=(x-2f, y=4x-8.
3. y=4-x°, y=x*-2X.

4. BeraucnuTh wiomanas GUrypsl, orpaHudeHHON rpadukamMu GyHKITAN:

y=+1-x*, y=0, x=0, x=1.
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1. HaiiTu HeonpeaeneHHbI UHTErPaJL: I



Haiitu mepBbie yacTHBIC MPOU3BOHBIE PYHKIUU F =

5. BeruucinuTth HECOOCTBEHHBIN HHTCTpATI UM YCTAHOBHUTDL I'0 CXOAUMOCTD

X+2

(pacxomuMocTh): | T3 o dX
;[ x> +4x+8

6. BpruncnuTh HECOOCTBEHHBIN HHTETPAJl HIIM YCTAHOBUTH €T0 CXOJUMOCTD
2
In(l + 3X )

dx
X3

1
(pacxoauMOCTh): _[
0

5
dx
. BBIUUCIUTE ONpeaeIeHHBIN HHTETPAT: I—g .
P P 0 (25 + X2 )3/

8. BwruucauTh mIomaas GUrypsl, OrpaHHICHHON JTUHUSMH:
X =16¢c0s’ t

y =sin’t

x=6v3 (x>6v3)

9. Bpruncnuth miomazas GUrypsl, OrpaHUUYCHHON JTHHUSMU, 33/1aHHBIMH B
IOJISPHBIX KOOpAuHaTax: I =C0S2¢,
10.Beruncauts miaomanb GUrypel, OrpaHMYEHHON JTUHHUSIMHE, 3aJaHHBIMU B
HOJIPHEIX KoopauHaTax: ' =6Sin3p, r=3 (r > 3).
11.BblYMcnuTh IIMHY yTU KPUBOM, 33JJaHHON apaMeTPUUYECKHU:
x = 3(2cost —cos 2t)
y =3(2sint —sin2t) |
0<t<rm
12.Berancianth 00beM Tena, 00pa30BaHHOTO BpamleHueM UTyphl
OTrpaHUYEeHHON IpauKOM JaHHOU (PYHKIMH, BOKPYT ocu Ox:
y=3sinx, y=sinx, 0<x<r.
13.Beruncinuth 00beM Telia, 00pa30BaHHOTO BpalieHuEM (QUTYPBI

OTrpaHUYEeHHOU TpaduKoM JaHHOU PyHKIMH, BOKpYT ocu OY:
y=5cosXx, y=cosx, x=0, x=>0.

im XY
14 .Haiitu npenel uiv Moka3ath, YTO OH HE CYILECTBYET: X0, Y50 2 1 y2

o . 2 2 x?y?
15.HaiiTy mpeen UM Mokasath, 4To OH He cymiectByeT:  HiM (X +Yy )

x—0, y—>0
2yvt+x

Kpurepuu oieHK#n KOJUIOKBUYMA:

Orenka «5» - TIy00KOe ¥ MPOYHOE YCBOEHUE MaTepuaia. Y MEHUE J0Ka3aTh

cBoe pemieHue. JleMoHCTpamusi oO0ydaronuMcsl 3HaAaHUNW B 00beMe MpOoieHHOMN
nporpammbl. BocrpousBeneHue ydeOHOro marepuana ¢ TpeOyeMoul CTeneHbIO

TOYHOCTH.
OHCHKa «4y» - HalIM4ue HCCYILICCTBCHHBIX OHII/I6OK, YBEPCHHO UCIIPABIIAACMBIX

06y‘{a}OH_II/IMC$I MOCJIC JOIIOJHUTCIBbHBIX W HABOAAIINX BOIIPOCOB. I[CMOHCTpaIII/I}I
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oOyyarommmcsl 3HaHUW B 00beMe TPOMACHHON MporpaMmbl. UeTkoe H3I0KEHUE
y4eOHOTo MaTepuarna.

Onenka «3» - Hamu4yhe HECYUIECTBEHHBIX OIIMOOK B OTBETE, HE
UCIIpaBIsieMbIX oOydarommmcs. JleMoHcTpauus o0ydarolmuMcs HELOCTATOYHO
MOJIHBIX 3HAHWW MO NPOWUIEHHON MPOrpaMMe.

OueHka «2» - He 3HaHUE Marepuana MNpoieHHOW TeMbl. lIpu oTBere
BO3HHUKAIOT CEPHE3HBIE OIIHOKH.

SAJAHUA JJIAA JMCKYCCHUHA

dopMupyemMbie KOMIIECTEHIIUU
IIK-4 — Cnocoben ¢opmupoBaTh CHOCOOHOCTh K JIOTUYECKOMY PaCCYXICHUIO,
yOEXKIIEHNI0, MaTEMaTUYeCKOMY JIOKa3aTelIbCTBY M  IMOATBEPXKICHUIO  €ro
MPaBUWJIBHOCTH
ITK-5 — Crioco0eH opranu3oBaTh UCCIEO0BaHUS B 00JIaCTH MAaTEMAaTHUKH
IIK-6 — CriocoOeH BBISBIATH Y OOydYaIOIIUXCSI YMEHHUS TOJIb30BATHCS 3aJaHHON
MaTeMaTHYECKOU MOJEIIBIO
Juckyceust — 0OOCYXJEHHUE CIOPHOrO BOIpoca, MpoOJeMbl; Pa3HOBUIHOCTH
CIOpa, HaIpPaBJIEHHOIO HA JOCTH)KEHHE UCTHHBI MU HCIOJb3YIOUIET0 TOJBKO
KOPPEKTHBIE IPUEMBI BEICHHSI CIIOPA.

1. Omnpenenenue npenena GyHKIUU B Touke. OCHOBHBIE TEOPEMBI O TIpeeIax
(0IHY U3 HUX JTIOKA3aTh).

2. beckoHeyHO Masble BeMMUuHBI (onpeaenenue). CBoiicTBa OECKOHEUHO
MaJbiX (OJTHO M3 HUX JI0OKa3aTh). beckoHeuHO OOJbIe BETUYUHBI, UX CBSI3b
¢ 6eckoHeuHO MabIMU. BTopoii 3ameuarenbHbIil ipenen, uncio e. [lonstue
O HaTypaJIbHBIX JIoTapudmax.

3. HenpepsiBHOCTH PyHKITMU B TOUKE U HA MpoMexxyTke. CBONCTBA (DYyHKIIHIA,
HENPEPBIBHBIX HA OTpe3ke. Touku paspeiBa. [Ipumepsr.

4. TlpousBojiHasA U €€ TEOMETPUUECKUI CMBICI. Y paBHEHUE KacaTeJIbHOM K
IIJIOCKOW KPUBOM B 3aJJaHHOM TOUKE.

5. Juddepenumpyemocts PyHKIMM 01HON TepeMeHHON. CBSI3b MEXKTY
nudhepeHIupyEeMOCTBIO U HEMPEPHIBHOCTHIO PYHKIIMU (JI0Ka3aTh TEOPEMY ).

6. OcuHoBuble paBuia auddepenupoBanus GyHKIUN OTHON IEPEMEHHOM
(0IHO U3 ATHX MpaBUJI I0KA3aTh).

7. ®opMyJbl MPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMH (OAHY U3
dbopmyn BeiBecTH). [Ipon3BogHAS CIOKHON (HYHKITUU.

8. Teopemsl Pomns u Jlarpanxa (0e3 mokazatenncTBa). ['eomeTpuueckas
MHTEPIIPETALUS] 3TUX TEOPEM.

9. HocTatouyHble MPU3HAKK MOHOTOHHOCTH (PYHKITUH (OJIMH U3 HUX JOKA3aTh).

10.Onpenenenne s3xkcTpeMymMa (GyHKIIMHA OAHOM niepeMeHHoi. HeoOXxoaumpli

MPU3HAK SKCTpeMyMa (J10Ka3aTh).

11. locTaTouHbIC MPU3HAKH CYILIECTBOBAHUS dKCTpEMyMa (JI0Ka3aTh OAHY U3
TEOpeM).

12.TTonsitue acumnToThl rpaduka GpyHKuUU. ['Opu30HTaNbHBIEC, HAKIIOHHBIE U
BEepTUKAJIbHBIE acUMTOTHI. [Ipumeprl. OO1as cxema uccienoBanus QyHKIUi
U ocTpoeHus ux rpadgukos. [Ipumep.
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13.®yHKIMN HECKOJIBKUX NIepeMeHHBIX. [Iprmepbl. YacTHbIE MPOU3BOIHBIE
(ompenaeneHue). IKCTpeMyM (yHKIIMHA HECKOJBKUX MMEPEMEHHBIX U €T0
HEO0OXOMMBIC YCIIOBHUS.

14 .TTonsitue 00 sMIUpUIEcKuX PopMyTax U METOIe HAMMEHBIIINX KBAaIPATOB.
[Ton6op mapameTpoB TMHEWHON QPYHKIIMU (BBIBOJ CUCTEMbI HOPMAJIbHBIX
YpaBHEHHUI).

15. luddepennman GyHKINN U €70 TEOMETPUUECKHM cMbIC. THBapHaHTHOCTD
dbopmel tuddepennmana 1-ro nopsaka. [lonstue o auddepeHImaIbHbIX
ypaBHeHUsx. OO0Iee U YaCTHOE PEIICHHUS.

16.ITonstue nepoodOpazHoit hyHkIMU. HeonpeneneHHbIM HHTErpal U ero
CBOICTBA (OJTHO U3 CBOMCTB J0KA3aTh).

KpuTtepumn onieHKH TUCKYCCHU:

1. OueHka «OTJIWYHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH aKTUBHO NMPUHUMAI
ydacTue B JUCKyCCMM W OTBEYaJl Ha BOMPOCHI TOJHBIM OTBETOM C
JI0Ka3aTeIbCTBOM U pellIeHHEM 0€301ITHO0YHO.

2. OreHKa «XOpOoIIO» BBICTABISECTCS CTYACHTY, €CIIM OH aKTUBHO YIyBCTBOBAI
B INCKYCCHUH, HO y HETO OBLITM HECYIIECTBEHHBIEC OITMOKHU, KOTOPHIE OH TIOTOM
UCTIPABIISIL.

3. OueHka «yIOBIIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CIH OH He
y4yBCTBOBAJ B IUCKYCCUU TOOPOBOJIBHO, a IPH BBI3BIBAHUH K JJOCKE OTBEUAI
HE B [IOJIHOM MEPE.

4. O1eHKa «HEYIOBIECTBOPUTEIILHO» BBICTABIISIETCS CTYACHTY, €CIM OH He
Y4yBCTBOBAJI B JMCKYCCHHM, a TIPHU BBI3BIBAHUU K JIOCKE HE MOT HUYETO
OTBETHTh.

3AJAHUSA UTOT'OBOI'O KOHTPOJIA IO AUCHUIIJIMHE
JOIOJIHUTEJIBHBIE I''TABBI MATEMATHUYECKOI'O
AHAJIM3A (BAUET)
IIK-4 — CnocobeH ¢GpopMHpOBaTh CHOCOOHOCTh K JIOTHUECKOMY PacCy’KIEHUIO,
yOeKACHUIO, MaTeMaTHYeCKOMY JIOKa3aTeIbCTBY M  TOJATBEPKICHHUIO  €Tro
PaBUILHOCTH
IIK-5 — CniocobeH opraHu3oBaTh UCCIE0BaHUS B 00JIaCTH MaTEMaTUKHU
IK-6 — CriocoOeH BBISBIATH Y OOyUYaIOUIUXCS YMEHHS TOJIh30BATHCS 3aJaHHON
MaTeMaTUYeCKON MOJEIILIO

1. BbIYMCIHUTH UHTETpA: ”(Xz + yz)dG’ G= {(X’ y) 1<x<3, 2<y< 4}
G

2. Haiitu nnomanas GUrypel, OrpaHUuE€HHON TaHHBIMU JTUHUSIMU:

X =+/36—Yy*, X=6-4/36—Y?

3. Haiitu miomasns Gurypel, orpaHMueHHON TaHHBIMU JTUHUSIMU:

X=436-Yy%, X=6-4/36-Y"

4. Haiiti 00beM Tej1a 33JIAaHHOTO OTPAaHUYHBAIOIIMMHE €TI0 TOBEPXHOCTSIMHU. Y =
16v2x; y=+v2x; z=0; x+z=2



5. BerauciauTe HHTErpa no JaHHOW KpUBOHM ¥ oT Touku A 10 Touku B

[(=y)dx+(y+x)dy ,:y2=2x AQD, 0); B(2 2)
4
6. BbruncnuTh HHTETpa MO JAHHON KPUBOW ¥ OT TOukd A 10 Touku B

J (2X+3y)dX+(Y+X2)dy y:2x2 =1 AQ, -1); B( 1)
Y
7. Haiitu paboTy cuIbI IJ—:) MIpU TIepeMEIeHUH BAOJIb TIMHUK L oT Touku Mk
rouce N . F = (x2 + 2y)|P+ (y2 + ZX)E)
L: otpe3ox MN : M( 4; O) (0 2)
8. Haiitm paboTy cuibl |]—:} l'g)H HepeMeH_[eHI/II/I BIIOJIb MuHUN L oT Toukm Mk

touke N F- (X +2y) (y +2X)j

2
L: 2—% —y; MN :M(=4; 0), N(0, 2)
9. HaiiTu IUpKyJISAIUI0 BEKTOPHOTO OIS & B0 KpuBO# [ (B HaNpARIEHHH,

COOTBETCTBYIOIIIMM BO3pacTaHUIO ImapameTpa t) 8- ylI —X j + sz

V2 V2

[':x=—cost, y=—cost, z=sint
2 2

10.HaiiTi upKy IS0 BEKTOPHOTO TOJIS & BJI0JTb KpI/IBOI/I I (B HaHpaBJ]eHI/II/I
COOTBETCTBYIOIIIMM BO3paCcTaHHUIO MapameTpa t) g —X? y I + J +Z k
I':x=3%4cost, y=3/4sint, z=3

11.HaiiT moBepXHOCTHBIM HHTETPAJI IEPBOIO pojaa
”Z(X+ y)dS, S -—Bepxmss monosuHa chepsi X +y® +2° =4

12.HaiiTi moOBEpXHOCTHBIN UHTETPAJI IEPBOTO poja
2 2
X

J.J.\/l+ x* +y*dS, S—uacTs TIOBEPXHOCTH Z = 1—?—%, OTCEYEHHAs
S

MoBepxXHOCTHIO Z =0

1
13.loka3aTh CXOAUMOCTh Psijia M HAMTH €r0 CyMMY Z —
~n(n+2)

3" +4"
14.Jloka3aTh CXOJIUMOCTbH Psiia U HAWTU €ro CyMMY Z 12"
n=1

X3n

8n
X
Tn-2"
17.Haiitu oO1iee perieHue I[I/I(p(bepeHuI/Iaanoro ypaBHenus Y —6Yy +9y =0,
8

15.HaiiTi 0671acTh CXOUMOCTH psiia Z

n

16.Haiiti o01acTh CXOAMMOCTH psiia Z



18.Haiitu obwmee pemenne auddepenunansaoro ypapaenus Y —8y +16y =0,

19.Yucnossie mocienoBateabHOCTH. OTpaHUYCHHBIC U HEOTPAHUICHHBIC
MHOXECTBa. BepXHHe 1 HI)KHUE TPaHU MHOKECTBA.

20.beckoHeYHO MaJbie 1 OECKOHEYHO OOJIBIINE MOCIEI0BATEIEHOCTH.

21.CBolicTBa 6ECKOHEYHO MaJIbIX MOCIEI0BATEIbHOCTEH.

22.Teopema cBsI3U MEXKIy O€CKOHEYHO OOJIBITUMU U OECKOHEYHO MaJIbIMHU
MOCJIEIOBATEIBLHOCTSIMHU.

23.11penen ynciaoBoi mocienoBaTeIbHOCTH Teopema 0 e JMHCTBEHHOCTH
npenena. Kpurepun Ko,

24.Cxonsuiecs: YMCciIOBbIe MOCIEA0BATEIbHOCTH.

25.Teopema 00 OrpaHUYEHHOCTH CXOJSIIEHCS YMCIOBOM MOCIEA0BATEILHOCTH.
CBolicTBa CXOASIIUXCS YUCIOBBIX MOCIEA0BATEIILHOCTEH.

26.Teopema o IpeAeILHOM IIEPEX0JIe B HEpaBESHCTBaX. TeopeMBbI O
MIPOMEKYTOYHOM TOCIIEOBATEIIBHOCTH.

27.MOHOTOHHBIE TIOCTIEOBATEIIBHOCTH. TeopemMa 0 CXOTMMOCTH MOHOTOHHOM
OTPaHUYCHHOU MOCIIEIOBATEILHOCTH.

28.Teopema 0 BIIOKEHHBIX OTpE3Kax.

29.Ywucno Diinepa (e).

30.ITonsTue pyHkImu, criocoos! ee 3ananus. Kimaccudukanus ¢yHKITHiA.

31./1Ba onpenenenus npeaena GyHKIMA B TOUKe. TeopeMa 00 SKBUBaJIEHTHOCTH
OTIpEeJICICHUM MpeeoB (PYHKIIUU B TOUKE.

32.Teopema o mipenesnie CyMMbl, TPOU3BEeHUS, U YacTHOU ¢yHKuuu. [Ipenen
dbyHKMKu Ha 6eckoHEeYHOCTU. Teopema 06 OrpaHMUYEHHOCTH (YHKITUH,
MIMEIOIIEH TTPEJIEI.

33.01HOCTOpOHHUE TIpeiesbl. TeopeMbl O repexoie K Mpeielly B HEpaBEeHCTBAX.

34.Teopemsl 0 2-M 3aMeUaTeILHOM TIpeIee.

35.beckoHeyHO Mabie 1 OECKOHEYHO OOoJbINe PYHKIIMH, CPABHEHHE
OECKOHEUHO MajbIX (PYHKIIMMA, SKBUBAJICHTHBIE OECKOHEUHO Majbie. CBs3b
MEXKTy OECKOHEUHO OOJBIIUMH U OECKOHEYHO MaJIbIMU

36.HenpepsiBHOCT QyHKITNHN B TOUKe. [I[puMepsl. CBOICTBa HETIPEPHIBHBIX B
Touke QyHKUUNA. TeopemMa 0 HEMPEPHIBHOCTH CI0KHOU (PYHKIIMH.

37.Teopema o HEenmpepbIBHOCTH 00paTHON (GyHKIMK. Kputepuii HenmpepbIBHOCTH
GyHKIIMH B TOUKE.

38.0O1HOCTOPOHHSISI HEMTPEPHIBHOCTD.

39.beckoneunsie npeaensl GyHKIMU. [loHsITHE HEMPEPHIBHOCTH (PYHKITUH.
Hudbdepennmansuoe cuncnenue. [IlponsBoanas QpyHKIuu.

40.Teopemsl 0 muddepeHITMpyEeMbIX (PYHKITHSIX.

41 TlpunokeHre MPON3BOTHON K UCCIEIOBAHUIO (PYHKITUN. ACUMIITOTHI
rpaduka QyHKIIH.

42 ITpaBusio Jlonutans. Juddepenuman GyHKInm.

43.0Omnpenenenue npeaena GyHKIuu B Touke. OCHOBHBIE TEOPEMBI O MpeEenax
(0IIHY M3 HUX JTIOKA3aTh).

44 . beckoHEYHO MaJible BeIMYMHBI (onpeaeneHue). CBoiicTBa OECKOHEUHO
MaJbiX (OJJHO U3 HUX JI0Ka3aTh). beckoHeuHO OoJblIe BEIUYUHBI, UX CBSI3b
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¢ OeckoHeuHO MabIMU. BTopoii 3ameuarenbHblil ipenen, uncio e. [lonstue
O HaTypaJIbHBIX JIoTapudmax.

45.HenpepsIBHOCTH (PYHKITUW B TOUKE M Ha TpoMexyTke. CBoMcTBa (DyHKITHH,
HENPEPBIBHBIX HA OTpe3ke. Touku pa3peiBa. [Ipumepsr.

46.1Tpon3BoIHAS M €€ TEOMETPUUCCKUI CMBIC. Y PaBHECHHE KacaTeIbHOM K
TUIOCKOW KPUBOM B 3aJaHHOM TOYKE.

47. InddepeHunpyeMocTs PYHKIHI 0AHOM nepeMeHHON. CBsI3b MEXTy
nuddepeHIInpyeMOCTRIO M HEMTPEPHIBHOCTHIO (PYHKIIMH (JI0KAa3aTh TEOPEMY ).

48.0OcHoBHble MTpaBuia nuddepeHupoBanus GyHKIUN 0THON epeMEHHON
(OJTHO M3 3THUX MPaBWII JOKA3aTh).

49.DopmyJibl MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX DYHKIMH (OAHY U3
dbopmyn BeiBecTH). [Ipon3BoHAS CIOKHON HYHKIIUU.

50.Teopemsl Pomisa u Jlarpanxa (0e3 nokazatenbcTBa). ['eomerpruueckast
WHTEPIPETALNS dTUX TEOPEM.

Kpurepuu oueHKH 3axaHUl

«OTIIMIHOY - O6osiee 90 6anIoB;
«xopo1o» - 6osee 75 6amos;
«YJIOBJIETBOPUTEIBLHOY» - MeHee 70 0aoB;
«HEYJOBJIETBOPUTEIBHO» - MeHee 50 0aIoB.

Pa3pabdoruuk:. _

« » 2025.
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