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NEPEYEHb KOMIIETEHIIMI, ®OPMUPYEMBIX JUCHUILIMHOM

Kon HanmeHnoBanue WNunukatop JocTkeHus, B pesynbrate  ocBOeHMUS]
KOMIIETEH- | KOMIIETECHIHH KOMIIETEHIIH JUCHUTUTMHBL 00yYaroImuncs
1007071 (3axpenieHHblll 3a OUCYUNTUHOU) | TOJIIKEH.
YK-1. Cnocoben VK-1.1. Ananmusupyer 3aaady, 3HATh TEOPETUUYECKUE
OCYLIECTBIISATh BbIIETIAS ee 0a30Bble OCHOBBI, OCHOBHBIE TIOHATHUS,
MOUCK, KPUTHUYECKHH| COCTaBISIOLIUE; 3aKOHBI U MOJIEJIM OCHOBHBIX|
aHaim3 u  cuHre3| YK-1.2. Omnpenensier, pa3nenoB GU3IUKY;
uH(popMaluuy, UHTEPIIPETUPYET U paHXHUpPyeT| YMeThb NOHHUMATh, U3JIaraThb
IPUMEHSITh uHpopManuio, Tpedyemyro Ui U KPUTHYECKU
CUCTEMHBIN MOJIX0J | peIIeHUs OCTABICHHOW 3a/aul; | aHATU3UPOBaTh (PUIUUECKYIO
TUTSt pemenusi YK-1.3. OcymectBisier TOUCK HH(POPMALHUIO.
MOCTaBIICHHBIX 3a7a4 | uHGopmauuu  ans  pemienus| [lonp3zoBaThes
[IOCTaBJIEHHOM 3a/1a4u 10| TEOPETUYECKUMHU OCHOBaMH,
pa3IMYHBIM THUIIaM 3aIIPOCOB; 3aKOHAMH U MOJEISMU
VYK-1.4. [Ipn 00paboTke (U3HKH;
uHpopmanuu orauvaer ¢aktel Biaamers (du3myeckuMu U
OT MHEHUHM, MHTEepIpeTalnui, MaTeMaTHYECKUMU
OIICHOK, dbopmupyeT MerogamMu  OOpabOTKH |
CcOOCTBEHHbBIE MHEHUS ¥ aHainm3a UWHPOpMANUU B
CYXKJICHHS, apryMEHTUPYET CBOH| OOJIACTH OCHOBHBIX Pa3JIeiioB
BBIBOJIBI M TOUKY 3PCHUS; (076371478
VK-1.5. PaccmarpuBaer 51
npejaraeT BO3MO>KHBIE,
BapHaHTHI pelieHus
IMOCTaBJICHHOM 3a7a4l, OIICHUBAs
UX JOCTOMHCTBA U HEJJOCTATKH.
OIlIK-1 Cnocoben npumenars| OIIK-1.1. O6Gnagaer 0a3oBbiMH| 3HaeT (pU3NUECKHE OCHOBBI

0a3oBbIC 3HAHHUSI B
oOnactu (bu3uKo-
MaTeMaTHYECKUX u
CCTCCTBCHHBIX HAYK B
chepe CBOEH
npodecCuoHATBHON
NeSITeIIbHOCTH.

3HaHUAMHU B 001acTU (PU3UKO-
MaTeMaTUYECKUX HayK,
HEOOXOMUMBIMU JJIsi  PEIICHUS
npodeccuoHaNbHBIX 3a/1au.

OIIK-1.2.  ApryMEHTHUpPOBaHHO
pUMEHsIET (U3HUECKHUE 3aKOHBI
M MaTeMaTH4YCCKUE METOABI IS
pelIeHus 3a7ad TeOPETUYECKOTO
Y TIPUKJIAJTHOTO XapaKTepa.

OIIK-1.3. OOmagaer HaBBIKAMU

TEOPETUIECKOTO u
AKCIIEPUMEHTAIHLHOTO
HCCIICIOBAHUS 00BEKTOB
npo¢eCCHOHATBHON
JIeSITEIIbHOCTH, pelieHusl
MpoEeCCHOHANIBHBIX ~ 337a4 B
obnact (PU3UKU U CMEXHBIX C
HEH €CTECTBCHHOHAYYHBIX|
JUCIIUILINH.

MCXaHUKH, MOJ'ICKy.TISIpHOfI

bu3ukwy, IPUpORY
KoJIeOaHU U BOJIH, OCHOBBI
TEPMOJUHAMUKH,

ANIEKTpUYECTBA u
MarHeTusma, OITUKH,
OCHOBBI aTOMHOM u
AIEPHOMN ¢buzukwy,
IIOHMMAeT  IIUPOTY U
OTpaHUYEHHOCTh

IIPUMEHEHHUS bu3nKu

HCCJICIOBAHUIO TIPOIECCOB
U SBICHUUA B TPHPOJAE H
0o0I1eCTReE.

YmMmeer HMCIOJIb30BaTh
TEOPETUICCKHE 3HAHUS MTPH
OOBSICHEHUN Pe3yJIbTaTOB
AKCIIEPUMEHTOB,
NPUMEHSTh  3HAaHUS B
oOnactu b3k A
OCBOEHUS




obmenpogecCuoHaIbHBIX

JTUCIUIUIAMH ¥ PEIICHHS
npodeCCHOHATIBHBIX 3a/1a4,
OLICHUBAET JIOCTOBEPHOCTH

HOJY4EHHOTO peuieHus
3a7a4H.

Biageer HaBbIKaAMHY|
(GU3MYECKUX HCCIIeIOBAHUM,
croco0eH nepeaaBarh
pe3ynbTar IPOBEJICHHBIX

HCCIEeN0BaHUuN B BUIC
KOHKPETHBIX PEKOMEHAIUi
B TEpPMHHAX IPEAMETHOM
001aCTH 3HAHUS.

OueHouHble cpeacrea IJsd TEKYIIEro KOHTPOJIA YCIIEBACEMOCTH H leOMe?KyTO'—lHOﬁ

aTTecTallnu
KpuTtepuu oieHKH NPOMeKYTOUYHOM aTTecTalluu B (hopMe 3ayeTa
Onenka | XapakrepucTuka TpeOOBaHUMU K pe3yJibTaTaM aTTecTaluu B popme 3auera
«3auTeHo» TeopeTnueckoe cofiepxkaHue Kypca OCBOECHO IOJHOCThIO 0€3 po0esoB Wil B

1IEJIOM, HJIH OOJIbIIIeH YaCcTh0, HEOOXOIUMBIC ITPAKTHUYECKHE HABBIKUA PAOOTHI C
OCBOEHHBIM MaTepHajioM C(HOPMHUPOBAHBI WK B OCHOBHOM C()OPMUPOBAHBI,
BCE WU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil mporpaMMoii yueOHbIX
3aJlaHUH BBIITOJTHECHBI, OT/ICIBHBIC U3 BBHITIOJTHEHHBIX 3a/IaHUN COJIEPIKAT
OIITHOKH.

«He 3auteno»

Teopernueckoe conepxaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIEC HABBIKH

pa6OTBI HC C(I)OpMI/IpOBaHLI nIn C(l)OpMI/IpOBaHBI OTACIBHBIC U3 HUX,

OOJBITUHCTBO MIPEYCMOTPEHHBIX paboueil yueOHOM TporpamMmoit 3aaHuil He
BBITIOJTHEHO JTHOO0 BBIMIOIHEHO ¢ TPYyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJIHEHHS OLICHEHO YUCJIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

Kpurepun oieHKM NpoMeKyTOYHOM aTTecTaniu B gopmMe IK3aMeHa

OrneHKa

XapakTepucTuka TpeOoBaHM K pe3yibTaTaM aTTecTaluu B (hopme
9K3aMeHa

«OTInyHO»

Teopernueckoe colep’kaHMe Kypca OCBOGHO IIOJIHOCTBIO  0€3
mpoOesIoB, CHUCTEMHO W TJIYOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOPMHPOBAHBI, BCE MPEIyCMOTPEHHbBIE
paboueii yueOHOM TporpaMMoi yueOHbIe 3a/1aHusI BBITTOJTHEHBI 0€3yTpeyHO,
KaueCTBO WX BBIMIOJIHEHUS OICHEHO YHUCIOM OallioB, OJH3KUM K
MaKCHUMYMY.

«Xopomio»

Teopernueckoe conep:kaHue Kypca OCBOECHO B I1eJIoM 0e3 MmpoOenos,
HE00XO0/IMMBbIEe TPAKTUYECKHUE HABBIKU PaOOThl C OCBOCHHBIM MaTepUalIOM B
OCHOBHOM  C(GOpPMHUPOBAHbI, NPEIyCMOTPEHHbIE  pabouelt  ydeOHOM
porpamMMoil yueOHbIe 3aJJaHHsI BBIMOJIHEHBI C OT/EIbHBIMA HETOUYHOCTSIMH,
Ka4yeCTBO BEBIMIOJHEHHUS OOJBIIMHCTBA 3aJaHUN OLIEHEHO YHMCIOM OallIoB,
OJU3KUM K MaKCUMYyMY.

«Y IOBIETBOPUT
€JILHOY»

Teopernueckoe copepkaHue Kypca OCBOEGHO OOJIbIIEH YacThio, HO
npoOensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HEOOXOIUMBbIe
MPAKTUYCCKUC HABBIKH pa6OTI>I C OCBOCHHBIM MaTCpruajioM B OCHOBHOM
chopMHUpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueld y4eOHOU
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MPOrpaMMOil Y4eOHBIX 3a/IaHUN BBITIONHEHBI, OTJCIbHBIC U3 BBHITIOJTHEHHBIX
3aJIaHAK COJIEPIKAT OIIMOKH.

«Heynosnersop
UTEJIBHO»

Teopernueckoe coJiep>KaHue Kypca OCBOEHO YaCTUYHO,
HeoOXOouMBbIe HaBBIKM paboThl HE chopMmHupoBaHbl WU CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEAyCMOTPEHHBIX paboueil yueOHOMH
MpOrpaMMoOil y4eOHBIX 3aJaHU HE BBIIOJHEHO JIMOO BBIMOIHEHO C
rpyOBIMU OMIMOKAaMHU, KQUeCTBO WX BBIMOJHEHUS OIEHEHO YHCIIOM OaslioB,
OJIM3KUM K MUHUMYMY.

Marepuanbl 151 NpOBeJeHHs] TEKYIIero M MPOMEKYTOYHOI0 KOHTPOJIA 3HAHMM

CTYAE€HTOB

BOl'lpOCbI JJIF OHCHKHU Ka4YeCTBa OCBOCHUSA JUCHUIIJIMHBI

OmnpeneneHne MHOXKECTBA, MMOJAMHOXKECTBA. MHOXKECTBO, OIpaHUYEHHOE CBEPXY (CHHU3Y), MPOCTO

OI'PaAaHHUYCHHOC.

OmnpeneneHne TOUHOM BepXxHEH (HUKHEN) TpaHU MHOXKECTBA.

Omnpenenenue MpoCToi, CI0XKHON, 00paTHON PYHKIIHH.

Onpenenenne 4eTHOW, HEYETHOW U TIEPUOTUUECKON (DYHKITHH.

Onpenenenue Bo3pacraroulel, yObIBaoIIe, cTpOro MOHOTOHHOM (DYHKIIMM B TOYKE, Ha OTpE3Ke

[,b]

Crioco0b1 3a1aHus PyHKITUH.

Omnpenenenue nocaea0BaTeIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHHU3Y), IPOCTO OrPaHUUYEHHOM.
Omnpenenenne 6eckoHeyHO OombIoN (0. 6.) TOCIET0BATENBHOCTH (OECKOHEUHBIH Mpeae).
Ornpenenenne 0eCKOHEUHO Mo (0. M.) TIOCIIEIOBATEIFHOCTH (HYJIEBOU MpeIe)

Jlokaszate TeopeMy 0 cyMMe JBYX 0.M. OCJe10BaTeIbHOCTEM.

Jokazath TeopeMy O pa3HOCTH ABYX 0.M. MOCIEA0BATEILHOCTEH.

Jlokazate TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IIOCIIEA0BATEILHOCTEH.

Jloka3aTh TEOpeMy O MPOU3BEACHUU 0.M. HA OTPAHUYEHHYIO [TOCIEI0BATEIbHOCTb.

Jlokazate TeopeMy o nepexojie 0.M. B 6.0 mocieaoBaTeNbHOCTh M HA00OPOT.

Omnpenenenue cxosiencs Nocaea0BaTeIbHOCTH (KOHEUHBIN Tpeien).

Jloka3aTb OCHOBHYIO TEOPEMY O CXOZSIIEHCS TOCIEN0BATEIbHOCTH.

JlokazaTh TEOpEMY O €JMHCTBEHHOCTH IMpezesia CXOASIENCs IOCIe10BaTeIbHOCTH.
Jloka3ate TeopeMy 00 OrpaHUYEHHOCTH CXOJSIIEHCS MOCIe10BaTEIbHOCTH.

Hoxazats TeopeMy 00 apu(PpMETHIECKUX ACUCTBUAX CO CXOAIIMMHUCS TTOCIEA0BATEIBHOCTIMH.
JloctaTouHble yCIIOBUS OTCYTCTBHS MPEEIIa IOCIEN0BATEIBHOCTH.

OnpeneneHre pacxoasaiencs mociaea0BaTEIbHOCTH.

Jloka3aTp OTCYTCTBHE IIpeieia 0CIE€I0BaTEIbHOCTH

(—1)”,{ ”‘(1)n}, sin %n ,4¢0s %n

Ornpenenenre Bo3pacTaroIiei, yOpIBaroIei, CTpOro MOHOTOHHOM TTOCJIETIOBATEIHHOCTH.
Omnpenenenue HeBO3pacTaOIIeH, HeYyObIBAOIIEH, MOHOTOHHOM MOCJIEIOBATEILHOCTH.
Jlokazath TeOpeMy O CXOJAMMOCTH MOHOTOHHOM OTPaHUYEHHOMN MOCIEI0BAaTEILHOCTH.

n

1

TeopeMa 0 CXOAMMOCTH ITOCIICA0OBATCIIbHOCTH 1+ E

Jloka3aThe TEOpeMy O Ipenese MPOMEKYTOUHON NOCIEN0BATEIBHOCTH.
OnpeneneHne KOHEYHOTO M OECKOHEYHOTO MPEJIENIOB (PYHKLIUU B TOUKE.
30. [locTaTouHble yCIOBUS OTCYTCTBUS Mpeaesa (pyHKIUH.




31. Haiitu npenen GyHKIHN f(X) =sin X, f(X) = COSX, mpu X —> 00,
32. Onpenenenue 6.M. 1 6.0. GyHKIIUU B TOYKE.

33. Onpenenenue 6.M. GyHKITUI OJHOTO MOPSIKA.

34. OnpenenieHne SKBUBAJICHTHBIX 0.M. (yHKIIUH.

35. Onpenenenue 6.M. GyHKIUU 00JIee BEICOKOTO TTOPSIKA MAIOCTH.
36. CBoiicTBa 3HaYKa o( )

37. Onpenenenue 6.6. PyHKIUN OHOTO MOPSIIKA POCTA.

38. Ompenenenue 6.0. pyHKMU Ooiee BEICOKOTO MOPSIKA POCTA.

39. Jlokazatb nepByIO TEOpEMyY O CyIIECTBOBAHUH Ipe/elia (YHKIIUU B TOYKE.

40. Teopema 06 apuMeTHUECKUX JEHCTBUAX € TIpeAeaaMu (yHKIHA.

41. OnpeneneHure 0 JHOCTOPOHHUX (ITPABOTO U JICBOTO) MPEALIOB (PYHKIIUN B TOUYKE.

42. Bropas TeopeMa o CyIIeCTBOBAaHHH Ipe/esia (yHKIUU B TOUKE.

43. Jloxaszath TeopemMy 00 apu(PpMETHICCKUX ACHUCTBUAX C HEPEPHIBHBIMH (PYHKITASIMH.

44. Jloxa3zaTh NEpBBIN 3aMeYaTeIbHBIN TTpeIed.

45. Jloka3aTh BTOPOI 3aMeYaTeIIbHBIN TIPeIeil.

46. Tabmuia SKBUBAJICHTHBIX (DYHKITHIA.

47. TlepBoe 1 BTOpOE ONpe/ICICHUS HEMPEPHIBHON PYHKIIUU B TOUKE.

48. VccnenoBath Ha HEMPEPBIBHOCTh (YHKIMIO Y =SINNX, Yy =COSNX, Yy = X3, y= x4, y=e™ mpu
xeR .

49. VccnenoBaTh Ha HempepblBHOCTL GyHKIMo Y = IN X pu X)0.

50. Onpenenenne 0JHOCTOPOHHEH (JI€BOI U IPAaBOii) HEMPEPHIBHOCTU (DYHKIIMU B TOUKE.
51. Teopema o HelpepbIBHOCTU (PYHKLIMHU B TOUKE.

e Kuaccudukanus Touek pa3pbiBa GpyHKIIUH.

e lccnenoBaTh Ha HEPEPHIBHOCTD (DYHKIIMU:

1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=—_—,y=arctg—,y =arcctg— s touxe x=0.
X X 1+2 X X

e Jloka3aTh TeOpeMy O HEMPEPHIBHOCTH CIIOKHOW (PYHKIIUU B TOUKE.

e Omnpexnenenue npou3BoaHoN GpyHkuu. Ee reomerpuueckuii u Gpu3nueckuii CMbICII.
e VYpaBHEHHUE KacaTeJIbHON U HOpMaIH K rpapuKy QYHKIHMH.

52. Onpenenenue quddepeHIrpyeMont GyHKIHH.

53. Jlokazate Teopemy o auddepeHnupyeMoct GyHKIIHH.

54. Jlokaszatb TeOpeMy O HelpepbIBHOCTU AU depeHunpyemMoit GyHKInu.
55. Omnpenenenne nuddeperiuana GyHKIuu.

56. /loka3zatb TeOpeMy O MPOU3BOJHON CyMMBI M Pa3HOCTH IBYX (PYHKIIHUIL.
57. Jlokazatb TeopeMy O MPOU3BOAHON MPOU3BEAEHUS IBYX (PYHKIIMA.

58. Jlokazatb TeopeMy O MPOU3BOJHOM YACTHOTO JIBYX (DYHKIIMH.

59. Ucxonst u3 onpeeseHns, HAWTH MPOU3BOAHYIO QYHKIIUU

y=x*y=x%y=x"y=sin ax,y:sin(axz),y:cosax,y:cos(axz),yzeax,y:e—axz’y:gfaxzy:m nx

65.Tabnu1a MpOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUH.

66.JlokazaTh TeOpeMy O IPOU3BOJIHON CIOKHON (yHKIIUH.

67./loka3atb TeOpeMy O MPOU3BOJHON OOpaTHOM (PyHKITUH.

68.Vcxons U3 Teopembl O MPOU3BOAHON OOpaTHON (YHKIUHM, HAWUTH MPOU3BOJHYIO (YHKIHH
y = arctgx, y = arcctgx, y = arcsinx, y = arccosx.

69.0rmpenenenne napaMeTpuIecku 3aJJaHHON (QyHKITHH.

70.ITepBast mpon3BOIHAS TTAPAMETPUIECKH 3aJaHHON (yHKIIUH.

71.0gHO0CTOpOHHME (JIeBas U MpaBast) MPOU3BOIHbIC (PYHKLIUU B TOUKE.

72.TeopeMa 0 CyIIeCTBOBAHUH MPOU3BOIHON (DYHKIIMH B TOUKE.

73.Haiit npou3BoaHy0 GyHKINHA Y = |X|, y= Ux?, y =/x* B Touke x=0.



74.Jloka3aTh MHBAPUAHTHOCTH (DOpMBI epBoro auddepennmana.

75.CBolicTBa nepBbIX AU(HepeHIIHaIOB.

76.Tabnuia nepBeix auddepeHIuanoB.

77.0mpenenenue Bo3pacTaronie, yopIBaroIen, CTporo MOHOTOHHOM (PYHKITH B TOUKE.
78.Jloka3athk TeOpEeMy O JOCTATOYHBIX YCIOBHSIX MOHOTOHHOCTH TU(PEpeHIIPYyeMOi (HyHKIIMN

B TOYKC.

79.0npeneneHne TOUYEK JOKATbHOI0 MAaKCUMyMa, MUHIMYMa, SKCTpeMyMa (DyHKINH.
80.[doka3zate Teopemy Depma (0 HEOOXOAMMBIX YCIOBHUSX JKCTpeMyMa IuddepeHnupyemMoit

byHKINN).

81.0mpeneneHne CTallMOHAPHON TOUKH T PepeHIIIpyEeMOoil (HyHKIUH.
82.Jloka3ate Teopemy Pomis (0 HyJie IpoOU3BOIHON).

83.Jlokazats Teopemy Jlarpamxka (popmyiia KOHEUHBIX IPUPAIICHUN ).
84.JTokazatps Teopemy Ko (0600menHas popmMyra KOHEUHBIX PUPAIICHHH ).
85.I1paBuo Jlonurans.

86.@opmyna Telnopa.

87.Hamucath mepBble TpM HeHyJIEBBIX uieHa psga Teitnopa gynkuun y=x*,y=X> B Touke

X, =1.

88.dopmyna MakinopeHa.
89.Hammcare  mepBble  TpU  HEHYJEBBIX  wWieHa  psga  MakiopeHa — QyHKIUU

y=(x-1)"y=(x-1y=(x-1).

90./lokazath TeOpeMy O HEOOXOIUMBIX YCIOBHAX dKCTpeMyMa (DYHKITUH.

91.0Onpenenenue KPUTUUECKOIN TOUKU (HYHKITHH.

92.Jloka3zaTh TeOpeMy O IOCTATOYHBIX YCIOBUSAX dKCTpeMyMa (DyHKIIHU.

93.0mnpenenenue BHIMYKIIOM (BOrHyTON) auddepenupyemoit pyHKIUU.

94.Teopema O JOCTATOYHBIX YCIOBUSAX BBINYKIOCTH (BOTHYTOCTH) AU(QEpeHIrnpyeMoit

byHKIMU.

NN E

95.0mnpenenenne Touku nepernda qudepeHnnpyemMont PyHKIUN.

96.HeoOxoanmele ycaoBUs TOUKHU neperuda auddepenurpyemoit GyHKINU.
97.JlocTaTouHble yCI0BUs TOUKH nepernda nuddepenupyemon GyHKIUN.

98.0mpenenenue HakJIOHHON (TpaBOH, JIEBOI) M BEPTUKAILHON acCUMITOT rpaduka QyHKIHH.
99.Teopema 0 HaKJIOHHOW acCUMNTOTE Tpapuka QyHKIUU.

I[OHO.TIHI/ITQJII)HLIG BOITPOCHI

Beskas nmu nmuddepenunpyemas GyHKINS SIBISETCS HEPEPHIBHOM?

Bcesikas nmu HenpepbiBHas GyHKIMS ABiseTcs AuddepeHunpyemMon?

Besxas nu quddepenurpyemast B Touke GyHKINS UMEET KacaTeabHYI0 K TpaguKy B 3TOH Touke?
Bcesikas mu ctanimoHapHasi TOUKa SIBISIETCS KPUTUYECKON?

Bcsikast 1 kpuTHUeckast TouKa SIBJISIETCS CTAllMOHAPHOM?

CymecTByeT 1 KacartenbHas K rpaguky auddepeHunpyemoit GyHKIMU B TOUKe meperuda?

B mto0oii 1 KpUTHYECKOM TOYKE CYIIECTBYET KacaTrelbHasl K Tpaduxy?

B 1106011 11 craroHapHON TOYKE CYIIECTBYET KacarenbHas K rpaguky?



KonTposibHbIEe padoThI

Kontponbnas padora Ne 1.
BeIunclieHUE IPEJICIIOB.

Mar. Ananus. Nel
Bprunciuts npeaenst:

i 1= x)in()

2) o1 X —2x% +2x% —2x+1
1

lim (cos 27zx )9t
3) x—>1( )
X2+ 2%+ +X
I. 3 2 1_31
4) XLrH In(3x2 —2)

1)

Mar. Ananu3. No2
Brruncinuts npenenst:

lim (5x _ 4)ctg(x—1)

1) X—1

i In(x —2)
2) x>3 X° —3x> +X—3
. 326+x-328-x

3) Ilm X—\/_

2\O/cosz -1

4) M~ sin?(x-1)

X°+x+1
1+ xsinx -1 Ilm( J
lim > 5) **
5) x—0 X )

Mar. Ananus. Ne3
BBIYMCIUTD Tpe/CIIb:

t X ctg x
Iim[ J )

lim (3 m)

)Hzx —2x*+4x -8
In|4” —
i n(4 3)
3) *1 tg(x~1)
{cosx —1

im——0—
4) x>0 Incos2x

i 2x2 +3x—1)
am 2x% —3x -1

5)

Mar. Ananuz. Ne4
BBIYHCIUTD MpeebI:

. |Xi%m(1+ln(x+1)—lnx)X
) tg(x —2) In(x - 1)
2y %2 X' —8x° +16
F 1

3 I = sin

. T4x-2
2 '!E?z_m

1

lim (4% +x)™

5) x—0




Kontponbnas padota Ne 2.
[TpousBoaHas GyHKUIUH.

Mar. Ananus. Nel

(4,\/?)"1 (3x+2)

1) Haiitu npoun3BogHy10 y' y =1d
y ! y”

2) Haitru npomsBommbie * X, 7 ** or ¢pynxumu y=y(X), 3a1aHHO} IapaMeTPUIECKH:

x=e2(2—t?) y=e?(t? +2t)

4

Y Y

3) Haiitu mpou3BOgHBIC , oT GpyHKIMU y=y(X), 3aJaHHOI HESIBHO:
y? —2Iny —x* = 2¢e*

I 4— 4cos() X x%
Im—, 2 ;Ilm[. j

4) BelYMCIIUTh CIeAyromue npegens: X0 x—0 \ SIN X

Mart. Ananus. Ne2
ctg(3x+2)
= th(sx/ X2 ) _

1) Haiitu npou3BogHYIO y,: y
'

"
2) Haiitu npou3BoIHbBIE yX , yxx oT pyHKuuU y=y(X), 3aJJaHHON apaMeTPUUIECKU:
x =5t + ctg(5t) y =5t —tg(5t)

, 4 /4
3) Haitftu npousBoiHBIE yx, yXX
y*x +In(sinx)=siny .

oT pyHKUMHU y=Yy(X), 3aJaHHON HESBHO:

lim In(cos(4x)) |g[T01 (tg_xjxl2

> -
4) BBIUUCIUTH CeIyIOIUe Pesesbl: X0 4x ; sinx

Mart. Aganus. Ne3
In(5x+2)
— cos((/ x3 ) _

1) Haiitu npousBoHy0 y' y
'

Vi Y

2) Haitftu mpou3BoIHbIE , oT QpyHKIIMU y=y(X), 3aJaHHOM MapaMeTPUUECKHU:
x = 2t —sh(2t) y=2t—ch(2t).
'

Vi Y

3) Haittu mpousBojiHbIE , oT pyHKUuMHU y=y(X), 3aJaHHON HESBHO:
y?x +In(cosx)=cosy.

jim =S lim (192

X—7
4) BelYrcnuTh CleAyomue npeaens:  *—0 : A




Mart. Anannuz. Ned

—— \ th(3x+6)
y':y:Ctg(9 X5) ;

' "
yX , yXX oT GpyHKIIMU y=y(X), 3aJJaHHOMN MapaMeTPUICCKHU:
. A3t
XzestCht,y_e Sht;

!/ 4
y X yXX
’

1) Haiitu npousBoiHy10

2) Haiiti mpou3BoIHbIE

3) Haiitu mpou3BOgHBIC
2y® +In(sinx) = xcosy.

oT GpyHKIMU y=y(X), 3aJaHHOIN HESIBHO:

2
|im xtgx—sm X Iim(ln(ex+e))ctgx

2
4) BbIuucnuTh ciaenyromue npejiensl.  x-0 5X ; 0

KonTponbnas padota Ne 3.
Juddepernman GyHKIIUN U TPOU3BOIHAS BBICIIETO TOPSAKA.

Mar. Ananus. Nel

y = tg (W)In (3x+2) |

1) Haiitu muddepenmuan dy: ;
y=(2x* +X)In(2x+1).

2) Haiitn npoussomayio y0:

3) Pa3noxkuTh QYHKIHMIO 10 LETBIM HEOTPHIATEIBHBIM CTENEHM ABy4IeHa X T 2 1o

(6—2x)

YCTBCPTOT'O YJICHA: y=sin .
4) Pazinoxuth no 1ensiM HCOTPpULATCIIbHBIM CTCIICHAM HepeMeHHOﬁ X:
2c0s(x?)-2
y=In—">1=

y =3/1+sin(x’ 10 N

X12
o yjeHa ¢ X ; IO YJIEHA C )

Mart. Ananuz. Ne2

y = th(i/X_Z)Ctg(SHZ) |

1) Haiitu nuddepennnan dy: ;
= (3x* +2x)cos(3x +2) .

2) Haitrn npomsBomayo y©o: y
3) Pa3nokuTh GYHKIHMIO MO HETBIM HEOTPHIATEIBHBIM CTENEHM JAByWIieHa X — 2 10
1
Y
YETBEPTOrO UJICHA: X+6
4) Pa3noxxuth 1o 1LeIbIM HEOTPHUIATETbHBIM CTENICHIM MEPEMEHHON X:
2
e’ -1
y=In .
10 wiena ¢ X, X" nmowumenac X .

y = 3/cos|x?

Mar. Aranu3z. Ne3
In(5x+2)
y = cos((/ x> ) _

1) Haiitu nuddepenunan dy:

— (22 .
2) Haittu npoussoanyio y100: ¥ = (3x” +x)sin(3x +1) :

3) Pa3noxkuTh QYHKIHMIO M0 LETBIM HEOTPHUIATEBHBIM CTENEHM JBywIeHa X +3 10

In(1-2x)

4eTBEpTOro wieHa: J :
4) Pa3noXuTh 10 1IEJBIM HEOTPULIATEILHBIM CTETEHAM MIEPEMEHHOM X:




y=In 63in(x2)—6x2
— 4,/cosix3 D 2 )= 6 8
y o wieHa ¢ X ; X nowieHac X .

Mart. Aganuz. Ned

y = ctg (%)th(3x+6) |

1) Haiitu nuddepenunandy:
50). Y = (5x+x%)2Y,

2) Haiitu npon3BoaHyIO y
3) Pa3noxkuTh GYHKIHMIO 10 LETBIM HEOTPHIATEIBHBIM CTENEHSM ABywIeHa X —4 10

YETBEPTOrO YICHA:
4) Pa3noxxuth 0 LEIBIM HEOTPULIATEIbHBIM CTEIICHSIM IEPEMEHHON X:

e —2x-1

:m s Y=IN—F"F— 3
y 1-sinlx 10 giena ¢ X : 2X JI0 WIEHA C X",

KonTponbnas padota Ne 4.
HeonpeneneHHb1i nHTErpal.

Mar. Anamus. Nel Mar. Amamuns. Ne2
Brmauciuth: Brrauciuth:
9% — 6x? Je *dx arcsin?( 2x)dx

L L py Jaresini20dx

J' 2x+1 dx J' 3x-1 dx
Vi2x-4x*-5 V3+6x —9x?
_ay2 2
J- : 25-3x dx J-2+4X3 dx
3) " (X +16)3-2x) " 4 3) 7 1-8x° g

[ (cos(2x)-sin* (4x))ix [ (cos* (3x) - sin*(4x)kix

5) Pa3noxuTh Ha npocreiimue

5) Pa3noxuTh Ha MpoCTENIINE MHOKUTEIH:
MHOXUTENHN:

4x% +14
9 - 2x2

(16x* _81)(3+ Ax — 4X2X27 —8X3)2 |

(1-256x*)?(4x* +5x + 1)64x° -1




Mart. Ananns. Ne3
Brruncnuts:

n I(4x —3x?)cos( 4x)dx 5

)
j 3x+4 dx
v12-12x-9x*
3 J'(sin4(2x)—cos3(2x))dx’ 2

16 -17x*

I (x2 + 9)(5 —4x)

dx

152 - 2x°
(16 —-81x")(4 —12x +9x? ) 27x° — 8f

5) Pa3znoxuTh Ha MpocTelIIe MHOKUTEIH:

Mar. Ananuz. Ned
Brruncnuts:

6 2

X" In“(3x)dx
1)'[ (3) , 2)

J.de
8+ 4x —4x? ,
2
J’9X +83 dx
3) *8+27xX° g

I(cos“ (5x)—sin®(3x))dx

5) Paznoxute Ha mpocTenme
MHOXUTEJH:

74x% +90
(x* —256)%(- 4+ 5x — x* |64 - x°) _

2 cemecTp.

KonTtponpHas padora Ne 5.
OmnpenesieHHbI UHTErpajl ¥ ero MPUIIOKEHHS.

Mart. Ananus. Nel
1) Haiitu nnuny nyru KpuBoi

2 2 _ _ .
X“+y" =4y+4x 4,01“paHI/I‘IeHHOI/I

IPSAMOi

<
X+y= 2 , 00BeM T€JIa, HOJIYYCHHOI'O

BpaIeHHEM JJaHHOW (UTYpPBI BOKPYT OCH
Oy,

TUTOIAb TOBEPXHOCTH JAHHOTO TEla.

2) BeruucnuTh miomaas GUrypsl,
3aJJaHHONI

napaMeTpUYecKu:

x =10(t —sint)

y =10(1—cost) y=15
0<x<20x,y =15
( ).

3) Boruncauts miomaab GUrypsl,
3aJaHHON

B ITOJIAPHBIX KOOpJAWHATAaXx: rz1+ COS¢,

r<i.

T
I XC0s2xdx
4) Beruncnuth uarerpai: °

Mart. Ananu3. Ne2
1) Hailtu nuny nyru KpuBoi

2 2 _ _ .
X" +y" =-6y+2X 6,0FpaHI/I‘leHHOI/I

. >
npsamoit Y TX= 0 , 00BEM TeJa, MOIy4EHHOTO

BpallleHUEM JIaHHOU (UTYpBI BOKPYT OCH
Ox,

IUIOUIA/1b MOBEPXHOCTH JAHHOIO TEJIA.

2) Boruncnuth miiomaas GUrypsl,

y=8-43

3a/IaHHOW ITapaMEeTPUYECKHU:

{x =8(t —sint)

y = 8(1— cost)
(0<x<167,y>8-443)

3) Beruncauts miomaab GUrypsl,
3aJJaHHOU

B HOJ'ISIpHBIX KOOp}II/IHaTaXI r= 3S|n 3¢,
r>1

4) BeuuCIUTh UHTETPAL:

1
27j x3v4—3x%dx
0 .




Mart. Ananu3. Ne3
1) Haiitu nimuHy 1yru KpUBOM
x> +y?=2y+6x—6

, OTPAHUYECHHOU
PAMO

<
Xty= 2 , 00BeEM TCJIa, HOJTYYCHHOI'O

BpallleHueM JIaHHOUM (UTypbI BOKPYT OCH

Oy,
IUIOIAb TIOBEPXHOCTH JAHHOTO Tela.
2) BeruucnuTh miomaas Gurypsl,
3aJaHHON

apaMeTPUYECKU:
X =6(t —sint)
y=6(1—cost) y=3
(0O<x<127,y=3)
3) Borumcnuts miomanb GUrypsl,

3aJaHHOU

B NOJAPHBIX KoopauHarax: | = 3SIN4¢.
r<i.

4) BoluncauTh UHTETpadl:

1
75J'x5\/9—5x3dx
0

Mar. Ananus. Ned4
1) Haiitu qymmHy ayru KpuBon
X* +y? =4x-8y—16

, OTPAaHUYEHHOU
PSMO

—y>
X=y= 8, 00BeM Tena, MOTyYCHHOTO

BpAILEHUEM JTaHHOW (PUTYpbI BOKPYT
ocu Ox,

IUIOIA/b TIOBEPXHOCTH JAHHOTO Tela.

2) Beruucnuth miomans GUrypsl,
3aJaHHOU

napaMeTpPUUECKHU: y=12+ 6V3 ,

{x =12(t —sint)

y =12(1—cost)
0<x<247,y>12+643)

3) Beruucauts miuomaab Gurypsl,
3aJaHHOU

i
B [IOJPHBIX KoopauHarax: ' =1+SN®

r<i.

]r'xsin 4xdx

4) Boruncnuth uHTErpai: °

Konrponbnas padora Ne 6.
@YHKIMY MHOTHUX TIEPEMEHHBIX.

Mart. Ananus. Nel
1) Haiiti nonuslit auddepenman BToporo
2

nopsimka d°U 1 Bropyro wactryo
HPOU3BOAHYIO

o%u

— ~

oy oT pyHKUIUHU u= f(é’n), rae
E=3x-2y,n=-3x—2y*

2) dns byskupn %= 2(X%.Y) waiitu wactHbIe

MIPOM3BOJIHBIC TIEPBOTO U BTOPOTO TOPSIIKA

2x2 —3y —22° =sin(3z)

3) BBois HOBBIE HE3aBUCHMBIE ITEPEMEHHBIE,
npeoOpa3oBaTh ypaBHEHUS

0°1
oxgy  x oy , €CITN X

4) UccnenoBaTh Ha SKCTPEMYM
z=e¥Y(2-4x" +2y)

Mar. Ananus. Ne2
1) Haiitu nmonuslit nuddepenman
BTOpOTO
nopsizka d Uy BTOPYIO YaCTHYIO
o
HPOU3BOIHYIO x* or byHKIIH u= f(f,n)
E=3x"-2y,n=5y—-3x

2) dns dyskupn 2= 2(%Y) yaiitn
YJacTHBIE

MIPOU3BOIHBIC TIEPBOTO U BTOPOTO
TOpsIIKa

3x? -2y -2z=1In(2z2)

3) BBo/11 HOBBIE HE3aBUCHUMBIE
TIepEeMCHHEIE,

mpeoOpa3oBaTh ypaBHEHUS

0’z 1oz

XY YOX o $=Ym=Xy
4) VccnenoBaTh Ha SKCTPEMYM
z=e""%(4x+2y*-4)

, Tae




Mart. Ananu3. Ne3
1) Haiitu monubiii quddepeHiiman BTOporo
2
nopsiaka d°U 1 Bropyro dacTHyo
IPOU3BOJIHYIO
o%u
— ~
oy oT QpyHKIUU u= f(é,?])’ rmue
E=4Xx+2y*, n=2x-3y
2) st ynkun 2= 2(%Y) waiiru uacTHbie
MIPOU3BOTHBIC TIEPBOTO U BTOPOTO MOPSIIKA
3x—2y® —32% = cos(3z)
3) BBoist HOBBIC HE3aBUCHMEIC ITEPEMEHHBIE,
peoOpazoBaTh ypaBHEHUS

2
ozl E=2yn=>
oXoy Yy ox . ecIIH y

4) UccrnenoBarh Ha SKCTPEMYM
z=e*(2x-y*+2)

Mar. Ananus. Ned4
1) Haiitu monusiii quddepennman

2
Broporo mopsiaka d U 1 Bropyo dacTHy0

ou

IIPOU3BOIHYIO OXoy OT PYHKIIUU
U=F(57) ppe & =3y —2x77=4x" -6y

2) JIns pynxuun 2= 2(X%.Y) paiitn
YaCTHBIC
IIPOU3BO/IHBIC IIEPBOTO M BTOPOTO

OpsIIKa
3x? + 3y — 322 =87°

3) BBojst HOBBIC HE3aBUCHUMBIC

HIepeMEHHEIE,
npeo0pa3oBaTh ypaBHEHUS
0’z oz
322 4% -0
OX oy , €CIIN

E=2x*+3y,p =X
4) UccnenoBaTh Ha 3KCTPEMYM

z=e""Y(3x* =6y —6)

KonTtponpsHas padora Ne 7.
[ToBTOpHBIE UHTETPATIBI.

Mar. Aranu3z. Nel
I I xydxdy

1) Boruncouts D
X?+y? <2x,x*+y* <2y

, e D:

2) 3MeHUTh NOpsA0K MHTETPUPOBAHUS

1 Jx 2 axx?
jdxjf(x,y)dy+]dx jf(x, y)dy
0 0 1 0

j j f (x, y)dxdy
3) B nBoiiHOM uHTErpane P
nepenTn
K MOJISPHBIM KOOPJUHATAM U PAcCTaBUTh
npeaebl HHTerpupoBanus. D:

X*+y® <4x,x<2,y>0

4) C nomo1ipto JBOMHOIO HHTETpasia
BBIYUCIUTH IJIOLIA1b PUTYPHI, OTpAaHUYEHHOMN
JTUHUSMU:

xy=4, y=4x,y=1

Mart. Ananu3. Ne2
” xydxdy
1) Boruncnouts D ,rne D:
X +y? <—Ax,x* +y? 24y,y>0
2) U3meHuTsb nopsaox

HHTCIPUPOBAHUA
e In x e 2—In x

jdxjf(x,y)dy+jdx jf(x,y)dy

3) B nBoitHOM uHTETpase

j j f (x, y)dxdy

2

nepenTn
K MOJIIPHBIM KOOpAUHATAM U
pacCcTaBUTH MPEAENbl MHTErpupoBanusd. D:

X’ +y*<—6y,y>-45 x>0

4) C moMoIIIp10 TBOWHOTO HHTErpajia
BBIYHCIIUTH

IJI01a1b (PUTYPBHI, OTPAaHUICHHOU
JIMHUASIMU

x=5-y® y=2xy=0




Mar. Aranu3. Ne3
I I xydxdy
1) Beraucnuts ©
X*+y? <Ax,x*+y? <-4y

,rme D:

2) 3MeHUTh NOPSA0OK MHTETPUPOBAHUS

2 x? 6 m
j dx j f(x,y)dy + j dx j f(x,y)dy
0 0 2 0

j j f (x, y)dxdy
3) B nBoiiHOM uHTerpamge P
HepenuTn
K MOJIAPHBIM KOOPJIUHATAM U PacCTaBUTh
npeiebl MHTerpupoBanus. D:
x*+y?<2y,y<15, x20

4) C nmomoI1IpI0 IBOMHOTO HHTErpasia
BBIUKCIIUTD IUIOMAAL PUTYpPhI, OTPAaHUYECHHOM
JTUHUSAMH:

y=x*+5 y=5-xx=2

Mar. Ananus. Ned4
” xydxdy

1) Beruucoute P ,rne D:
X?+y? <-2x,x*+y? <-2y,y<0

2) U3meHuTsb nopsaok
UHTETPUPOBAHHSI

5 Viox—x® 10 J50-5x

jdx j f(x, y)dy+_[dx j f (x,y)dy

0 0 5 0

3) B nBoiitHOM HHTErpase

] £ (x, y)dxdy
D MepenTn
K IOJIAPHBIM KOOpJAWHATaAM U
pacCTaBUTb PCACIIbI HHTCTPUPOBAHMA. D:

x*+y?<-2x,x2-15 y>0

4) C nomol1pt0 JBOMHOTO HHTErpasa
BBIYHCIIUTD

wionaab GUrypel, OrpaHuYEHHON
JTUHUSMH:

y = x? x=2+y2,y:0,y:4_

Bomnpocsl k 3k3ameny
1 cemectp

1. Akcuomsl [leano HaTypanbHbIX yuces. Koneunble MHOkecTBa. OCHOBHAsl TEOpeMa O KOHEY-

HBIX MHOXCCTBaAx.

2. CpaBHeHHEe MHOXKECTB 110 MoltHOCTH. Teopema Kanropa-bepumreiina. Teopema Kantopa o
MOIILIHOCTHA MHOXECTBA IOJAMHOKECTB. MOIIHOCTE KOHTHHYYyMa.

3. AKcHOMBI A€MCTBUTEIBHBIX Yncel. TeopeMbl O TOUHOM BEpXHEN M TOUHOM HUYKHEH rpaHH.
[Tpuauun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHATIBHBIX YHCEIL.

4. Teopema 0 MOIIIHOCTH MHO>KECTBA JEMCTBUTEIbHBIX YHUCEN.

5. Jlemma I'eiine-bopens-Jlebera o MOKpBITHIX.

6. [Ipenen uncnoBoii nocnenoBarenbHOCTU. CBONCTBA CXOASIIUXCS ITOCIEI0BATENIbHOCTEMN:
€AMHCTBEHHOCTb NPEZEIIA, OTPAHUYEHHOCTh CXOAAIIEICS MOCIE10BAaTEIbHOCTH, CBOMCTBO
YCTOMYHMBOCTH, IIPEAEI MOAYJIS, IPEAEIbHBIN IIEPEX0/ B HEPABEHCTBAX, CBOWCTBO JIMHEHHOCTH.
7. CBOMCTBA CXOASIINXCS ITOCJIE0BATEIBHOCTEN: TPENEIbHBINA IEPEXO/] B IPOU3BEICHUH U B

HYaCTHOM.

8. Teopemsl o ipesene HeyObIBAIOIIECH U HEBO3pACTAOIIEH TTOCTIEI0BATEIHPHOCTH.

9. Yucno e.
10. Teopema [llTonbLa.

11. Teopema o npenene npoMexyTouHON nocaenoarenbHoCTh. [IpuHnun Kantopa o BioxeH-

HBIX OTPC3Kax.

12. ITpunnun bonbrano-Beiiepmrpacca 0 cXoASMIENCITIOANOCIIEI0BATEILHOCTH.

13. Kpurepuii Komm cxoauMocTH ocie10BaTeIbHOCTH.

14. Onpenenenue npezaena yuciaoBor Gyukiuu no Komu u o I'efine. DOKBUBaIEHTHOCTh
omnpenenenuit npenena ¢pyukuuu no Komm u no I'efine.

15. Kpurepuii Komu cymiecrBoBanus npenaena QyHKIHH.

16. HenpepbIBHOCTH (PYHKLIMU B TOUKE U HAa IpoMeKyTKe. CBOICTBa HENPEPHIBHBIX (DyHKIIUMA:
HENPEPBIBHOCTh MOIYJISA, JIOKAJIbHAsl OTPaHUYEHHOCTD, CBOMCTBO YCTOMYMBOCTH.
Apudmernueckue onepauy ¢ HempepbIBHBIME QyHKIMSAMHA. HenpepbIBHOCTD CI0XKHOM 1

oOpaTHO# (yHKIIUH.




17. TlepBast Teopema Betiepmrpacca (00 orpaHUYEeHHOCTH HEMPEphIBHOH (yHKIMK). BTOpas
Teopema Beliepmtpacca (0 HauboIbIIeM U HANMEHBIIIEM 3HAYCHUN ).

18. ITepBas u BTOpas teopemsl bosbiiano-Koii 0 mpoMeXKyTOYHbIX 3HAYEHUSI HEMPEPHIBHOM
¢ynkuuu. Teopema o cyniecTBOBaHHH 00paTHOM (HYHKITHH.

19. Teopema Kantopa o paBHOMEPHOI HENPEPHIBHOCTH.

20. [onsiTusa mpou3BoIHOH, MU depeHpyemMocty, nudpdepenuana GyHKIH.
I'eomeTpuyeckuii cMbIC MPOU3BOAHON U auddepeninana. CpaBHEHHE MOHATHN TPOU3BOAHON U
QG epeHIpyeMOCTH.

21. OaHocTopoHHKE MPOU3BOIHbIC. CpaBHEHHE MOHATUIA HEIPEPHIBHOCTH U
muddepentmpyemoctu. Kpurepuit nuddepenmpyemMoct (B TepMUHAX HEMPEPHIBHOCTH
nuddepeHIaIbHO-Pa3HOCTHOTO OTHOIIICHHMS ).

22. lnddepennppoBanne TMHEHHON KOMOUHAINH, IPOU3BEIEHUS M YaCTHOTO JABYX (DYHKITHIA.
23. IuddepenuupoBanue oOpaTHOM U CII0KHOU (DyHKITMH. THBapuaHTHOCTH (JOPMBI 3aITUCH
nepBoro nquddepeHmuana.

24. BpIBOJ IPOU3BOJIHBIX SJIEMEHTAPHBIX (PYHKITHIA.

25. IIpousBoansie u auddHepeHnabl BRICIINX NOPSIKOB. Berancnurensaas hopmymna s
BeIcIIUX U depeHanoB. Y caoBre HHBAPUAHTHOCTH BhICHINX AU(depeH1InanonB
OTHOCHUTEJIHO 3aMEHbI IEPEMEHHOM.

26. ®opmysl JleiiOnuna (Boiciiee AuddepeHInpoBaHUEe TPOU3BEACHUS U CII0KHON (QYHKIUH).
27. Teopema @epma 06 sxcTpemyMme GyHkiuu. Teopema J[apOy o MPOMEKYTOUHBIX 3HAUCHUSIX
MPOU3BOIHOM.

28. Teopems! Pons, Jlarpanxa, Komm.

29. IlepBoe npaBuio Jlonurans BEIYUCICHUS IPEICIOB

30. Bropoe nipaBusio JlonmuTaisi BEIUUCIEHUS MIPEACIIOB

31. Muorounen Teiinopa. ®opmyna Teitnopa ¢ ocrarounbsiM wieHoM B ¢popme Ileano.
EnMHCTBEHHOCTDH NpeACTaBIeHUS (PYHKIIMH MHOTOUJIEHOM.

32. ®opmymna Teiinopa ¢ ocTaTouHbIM WieHOM B popmax, Komm, Jlarpanxka.

[1a1Th OCHOBHBIX pasnoxkeHui o Gopmyine Teimopa.

33. UnatepnonsiuonHblil monuHoM Jlarpanxka. OlieHKa MOrpeHOCTH HHTEPIIONSIIHH.

34. Kputepuii moctossHCTBa PYHKITUU. Y CIIOBHE CTPOTOM MOHOTOHHOCTH (DYHKIIMU Ha
IpoMeXyTKe. MOHOTOHHOCTb B TOUKE.

35. JlokanbHble 3KCTpeMyMbl QYHKIUH, UX BUAbl. HeoOXxonuMoe ycinoBre J0KalbHOTO
sKcTpeMyMa. JlocTaTouHbIe YCIIOBUSA JJOKAIBHOTO IKCTpEMyMa B TEpMHUHAX 1-0i MPOU3BOIHOM,
2-0 IPOM3BOTHOM, N-TOM MPOU3BOAHOM.

36. Beinykibie (\yHKIIUU, BHIBI BBITYKIOCTH. JoCTaTOUHOE YCIOBUE CTPOTOM BBIMYKIOCTH
¢ynkun. Pacrionoxenue rpadurka BHITYKIONH (YHKIIMN OTHOCUTEIBHO KacaTeJIbHOM.

37. HepaBenctBo HMencena. HepaBeHCTBO MEXIy CpeTHUM apU()METHUECKUM U CPETHUM
F€OMETPUUECKUM.

38. Hepasenctsa IOnra, I'€npaepa, Komn-byHnsikoBckoro, MUHKOBCKOTO.

39. Touku neperu6a ¢pynknuu. Heobxoammoe ycinosue neperunda. JloctaTounoe ycioBue
neperu6a. Pacnonoxenue rpaduka GyHKIIMM OTHOCUTENIBHO KacaTebHOU B TOUKe meperuoa.
40. ITonsitue 6a3b1. [Ipumepsr 6a3. [lpenen uncnoBoil pynkunuu no 6aze. CroicTBa PyHKIHH,
UMEIOIINX TIpeen mno 6ase.

41. Kpurepuit Kommu cymectBoBanus npejena mno 6ase.

42. Cuérno-nopoxaéuusle 6a3sl. [Ipenen ['eitne mo 6aze. JKBUBATICHTHOCTH MOHATHIH Mpeaena
no ['etine n mo Komm B cirydae cu€THO-TIOPOXKIEHHBIX 0a3.
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43. Onpenenenue unrerpana Pumana. Materpan Pumana xak npezaen no 6aze. OrpaHu4eHHOCTh
UHTErpupyeMoi QyHKIHH.

44. Nurerpansublie cymmsbl JapOy 1 ux cBoiicTBa: cpaBHeHHe cymMM Pumana u [lapOy, cymMMbl



HapOy kak TouHble TpaHu cyMM Pumana, nosegenue cymm JlapOy npu u3MenbueHun pa3oueHus,
cpaBaeHue cymMm [lapOy 11t moObIX pa3OueHUH.

45. Kputepuii unterpupyemoctu Pumana.

46. aTerpupyeMocTb HEMpepbIBHON (PYHKINHU U (PYHKIIMH C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.
47. UHTerpupyeMOoCTh CIOKHON (QyHKIIMH. ApudMETHUECKHE OIepallii ¢ HHTETPUPYEMBIMHU
byHKIISIMU.

48. Bepxuuii u HmxHui uaterpainsl Japoy. Muaterpansr J{apOy kak npenenst cymm [apOy.
Kpurepuii unTerpupyeMocTH (pyHKIIMH B TEpMUHAX paBEeHCTBA e uHTerpanos [apoy.

49. OcHOBHBIE CBOMCTBA ONPENEIEHHOTO UHTErpajia: UHTErpajl OT €AUHULIBI, MOHOTOHHOCTb,
JUHENHOCTh, aJAUTUBHOCTD.

50. [IepBas TeopeMa 0 cCpeHEM 3HAYCHUH.

51. MHTerpan ¢ nepeMeHHbIM BEPXHUM IpeesioM. HenpepbIBHOCTh HHTErpaia 1o BEpXHEMY
npeneny. Juddepennupoanue nHTErpaia no BEpXHeMy mnpezeny.

52. Bropas Teopema o cpeHeM 3HAUCHUH.

53. ®opmyna Herotona-JleitOHuia. 3aMeHa nepeMeHHON 1 UHTETPUPOBAHKE IO YaCTsIM B
OIIpeACIIEHHOM UHTETPAIIE.

54. ®opmymna Teitnopa ¢ 0CTaTOYHBIM YWICHOM B HHTETpalibHOM popme. HTerpanbHbie
HepaBeHcTBa ['€nbaepa, Komu-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHoro unTerpana. ®opmyna Herotona-JleiiOnuna nmis
HECOOCTBEHHOTO MHTErpaja.

[Tpu3Haky CXOAMMOCTH HHTETPAJIOB OT HEOTPULIATEIbHBIX (PYHKIIUHA.

56. Kpurepuii Komu cxonuMocTit HECOOCTBEHHOTO HHTETpajia. AGCOIIOTHO CXOISAITUECS
unterpainsl. [Ipuznaku Abens u Jlupuxiie cXoAMMOCTH HECOOCTBEHHOTO MHTETpaa.

57. TloHATUS METPUYECKOTO U HOPMHUPOBAHHOT'O IPOCTPAaHCTBA. OTKPBITHIE U 3aMKHYThIE
MHOECTBA B METPUUYECKOM IIPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXKIY OTKPBITBIMU U
3aMKHYTBHIMU MHOXECTBaMH.

58. IIpenen no 6a3e GyHKIMM CO 3HAYEHUSMHU B METPUUYECKOM pocTpaHcTBe. CBOHCTBA
¢bynkuil, nmeromux npenaen. [peaen nocnenoBatenbHocTy. [Ipenen pyHKIMM B TOUKe.

59. Ilonnble meTpudeckue npocrpancTaa. [Ipuanmn nonnots! Kantopa. [lognpoctpancTsa
nosiHoOro npocrpanctsa. Kpurepnii Komu cymecrsoBanus npenaena.

60. IIpeaxoMmaKkTHbIE MHOYKECTBA B METPUUYECKOM ITpocTpaHcTBe. Kpurepnii
MPEeAKOMIAKTHOCTH Xaycaopda.

61. KomnakTHbIE MHOXKECTBA B METPUYECKOM IIPOCTpaHcTBe. KpuTepuii KOMIakTHOCTH
METPUYECKOT0 MpocTpaHcTBa. Kpurepuii KOMIIaKTHOCTH MHOKECTBA B ITOJIHOM METPUYECKOM
npoctpaHcTBe. KomnakTHble MHOXKecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPHITUH. KOMIIAKTHOCTE B TEpMUHAX LIEHTPUPOBAHHBIX
CHUCTEM.

63. HenpepbiBHBIE 0TOOpaXKeHUSI METPUYECKUX MpocTpaHcTB. [IpooOpa3 oTkpbITOrO N
3aMKHYTOT'O MHOKECTBA IPU HEMIPEPBIBHOM 0TOOpaskeHHH. HenpepbIBHOCTD CI0KHOM (QyHKITNH.
64. HenpepbiBHBINM 00pa3 kKoMnakTa — KoMrnakT. Teopemsl Beliepmirpacca. JInHeiHO cBsA3HbBIE
MHOX€eCTBa B METPHUECKOM IpocTpaHcTBe. HenmpepriBHBINM 00pa3 TUHEHHO-CBA3HOTO MHOXKECTBA
— JIMHENHO-CBSI3HOE MHOECTBO.

65. Teopema KanTopa 0 paBHOMEpPHON HENPEPHIBHOCTH.

66. IToHsTHE TOMOIOrNMYECKOTO POCTpaHCTBA. OKPECTHOCTH, BHYTPEHHUE TOUYKH, ITPEACIIbHBIE
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTOE€ MHOXECTBO, rpanuia. [Ipexen no 6aze
(GYHKIIUM CO 3HAaYEHHUSIMH B TOTIOJIOTHYECKOM IpocTpaHcTBe. HenpepbiBHBIE 0TOOpasKeHUs
TOTIOJIOTUYECKUX NMpOocTpaHCTB. [ToHATHE roMeoMopdu3ma.

67. YactHble nnpou3BoHbIe, MU depeHIpyemMocTs, tuddepennuan pynkuuu. Kpurepuit
muddepenmpyemoctu. Jloctatounoe ycnosue AU PpepeHIupyeMocTH PyHKIUH.

68. Teopema o nuddeperupoBannu cioxHoU GyHKIMU. THBapuaHTHOCTH (POPMBI TIEPBOTO
muddepennmana. [pasuna nuddepenurpoBanus.

69. [IponsBoaHas Mo HanpaBiIeHUIO. [’ pagueHt.



70. YacTHbIE TPOU3BOIHBIC BBICIIUX MOPSAIKOB. Teopema 0 paBeHCTBE CMEIIAHHBIX
npou3BoHbIX. HenpepsiBHO auddepenunpyempie pyHKIUN.

71. Inddepennuans BICIIUX MOPSAAKOB. Beraucnurenbaas popmyia mis auddepeHnnanon
BBICHIMX TMOPSIIKOB. Y CIIOBUE MHBAPHAHTHOCTH BBICIIUX AU(PepeHIInanoB OTHOCUTEIHEHO
3aMEHbI IEPEMEHHBIX.

72. ®opmymna Teitopa ¢ ocraTouHbIM WwieHOM B popme Jlarpanxka u B popme [leano. dopmyia
KOHEYHBIX MPUPALICHUH.

73. JlokanbHbIe SKCTPeMyMbI (PyHKIIMIT MHOTHX niepeMeHHbIX. HeoOxoanmoe ycioBue
sKcTpemMyMa. JlocTaTouHoe yCIoBHE IKCTpeMyMa.

74. HesiBHast pynkius. Teopema o HesIBHON (YHKLINU.

75. Cucrema HesiBHBIX (pyHKIHi. Teopema o cucreme HesiBHBIX (pyHKIui. CyliecTBOBaHUE
0o0paTHOi (HyHKIHH.

76. YCIIOBHBIC SKCTPEMYMBbI PYHKIIMH MHOTHX MTepeMEHHBIX. MeToa MHOXuUTeneH Jlarpanxka.
HocraTrouHoe yciioBre 3KkcTpeMmyma B Metojie Jlarpanxa.

77. Judbdepenumpyembie orodbpaxenus. Matpuia Sxo0u.

78. IlpuHIMI CKUMAIOLIUX OTOOPAKEHUH.
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79. Uucnosoii psa u ero cymma. Kpurepuit Ko u Heo6xoanmoe yciaoBHe CXOAUMOCTH PAa.
OO61re cBOMCTBA CXOAAUIMXCS PSIIOB: CXOAUMOCTD Psijia U €ro OCTaTKa, JIMHEHHas onepanus ¢
psaMu, COYETaTEIbHOE CBOMCTBO psja.

80. Ilpu3HaKku CXOAUMOCTH PSZOB C HEOTPHUIIATEIBHBIMH WICHAMH: OOIIMNA KPUTEPHIA
CXOJIMMOCTH, NpU3HaKK cpaBHeHus, Komm, lanambepa, Kymmepa u Paabe. lHTerpanbHblii
npusHak Konm-Maxknopena. CxoaumocTs pajga Pumana.

81. ®opmyina cymmupoBanus Jitniepa. [locrosinnas Ditnepa.

82. [Ipu3nak EpmakoBa cX0JIMMOCTH PSA0B C HEOTPHULIATEIbHBIMU YICHAMHU.

83. Ilpuznaku Jleit6uuna, Adens u upuxie 11 Iporu3BOJIBHBIX YUCIOBBIX psiioB. OieHKa
octartka psjia Jleionuna.

84. AGcooTHas U yCIIOBHAs CXOJIUMOCTh psAAoB. IlepecTaHOBKa YI€HOB B a0COIIOTHO
CXOMSIINXCS pAax.

85. YMHOXeHHE a0COMIOTHO CXOIAIINXCS PSIIOB. Y MHOXKEHHE YCIOBHO CXOASIIUXCS PSAJIOB.
86. beckoHeuHble TPOU3BEIEHNUS U UX CBA3b C psAaMU. AOCOIIOTHO CXOSAIIHNEcs OECKOHEUHbIE
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-QpyHKIUH.

87. PaBHOMepHast ¥ TOTOYEYHAs! CXOAUMOCTh MOCIEI0BAaTEIbHOCTH PYHKIMHA. MeTpruueckuit
KpuTepuil paBHOMepHOH cxoaumocTH. Kpurepuii Ko paBHOMEpHOI cxoaumMocTu
nociueaoBarenbHOCTH QyHKIMI. HenpepbIBHOCTD IpeienbHON (QyHKIUH.

88. IlpusHak [IuHM paBHOMEPHOM CXOJUMOCTH MOCIIEI0BATEIBHOCTH (DYHKITHIHA.

89. [IpenenpHbIN Nepexo ] No1 3HAKOM MHTErpajia ¥ IPOU3BOIHOM ISl TOCIEA0BATEILHOCTH
(byHKUIHH.

90. PaBHOMEpHas U MOTOYEUHAsi CXOAUMOCTh GyHKIIMOHaIbHOTO psiaa. Kpurtepuii Komm n
HE00X0IMMOe yCI0BHE paBHOMEPHOI cxoaumocTu psina. [Ipusnak Beitepiirpacca paBHOMEpHOI
CXOAMMOCTH (YHKIIMOHAIBHOTO psifa. HempepbhIBHOCTH CyMMBI psifa.

91. Ilpuznaku AbGens u Aupuxie paBHOMEPHON CXOIUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. Tlounennoe nuddepeHIpoBaHNE U UHTETPUPOBAHUE PYHKIIMOHATIBHBIX PSAIOB.

93. CrenenHnoii psa. [lepBas Teopema AGens. Pannyc u uHTEpBai CXOJUMOCTH CTEIIEHHOTO
psana. opmyna Komu-A namapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psifia. Bropas Teopema Abens. duddepenipoanue u
UHTETPUPOBAHUE CTETIEHHBIX PSIJIOB.

95. lonaTne aHaMUTUYECKON PYHKIINH. AHATUTUYHOCTH CyMMBI CTEIICHHOTO psia.
EnnMHCTBEHHOCTD NIPECTABICHUS aHATTUTUYECKON (DYHKLIUU CTEIICHHBIM PSIIOM.



96. Psan Teitnopa. Kputepuii npeacraBieHust GyHKIMH CTETICHHBIM psioM. JloctatouHoe
YCIIOBHE aHATUTHYHOCTH. AHATMTHYHOCTh OCHOBHBIX 3JIEMEHTapHBIX QyHKUUH. [19Th OCHOBHBIX
pa3JI0KEHUI B CTEIIEHHBIC PSI/IbL.

97. IlpuHUIMT €MUHCTBEHHOCTH [T aHATMTHYECKUX (QyHKIMU. [loHsATHE aHATUTHYECKON
(YHKLIHU KOMILJIEKCHOTO nepeMeHHoro. KoMIiiekcHas S3KCrioHeHTa U €€ cBoicTBa. PopMyIibl
Ditnepa.

98. AnmpokcuManus HenpepbIBHBIX GyHKIHH. Teopema CToyHa. ANIMPOKCUMAIIHS
HENPEPbIBHBIX (DYHKIHNA alre0pandecKuMU U TPUTOHOMETPHUECKUMHI MHOTOUYJICHAMH.

99. Ckamsiproe nipousBeieHrne GyHKIM. AOCOTIOTHO M KBaJIpaTUIHO HHTEIPUPYEMbIC
¢dyHkuum, cBa3b Mexay HuMu. HepasenctBo Kommu-bynskosckoro. Hopma dynkimm.
CX0IMMOCTb B CpEeJHEM KBaIPaTUYHOM. ANIIPOKCUMAIUS CTyleHYaTbIMU QyHKIMAMHU (0e3
JI0Ka3aTenbCcTBa). TpuroHoMerpuyeckas cucteMa (GyHKIUN U €€ CBOWCTBA: OPTOTOHATBHOCTb,
IIOJIHOTA B PABHOMEPHOM U CPE/IHEM KBaJApaTUYHOM MPUOIMKEHUSX.

100. HeoOxonumoe yciioBue pas3iiockeHns QyHKLINU B PABHOMEPHO CXOASIIIUNCS
TpuroHoMmerpuueckuii psa. Ionarue psana @ypre. KommiekcHas 3anuce psana @ypee. Pan
@ypbe B citydae NPOU3BOILHOTO UHTEPBAIIA.

101. HopMa TpUroHOMETpHUYECKOTO MOIMHOMA. BrIpakeHne CpeJHEro KBaApaTUYHOTO
OTKJIOHEHUS! (YHKIUHU OT TPUTOHOMETPHUYECKOTo ojarHoMa. ToxnectBo beccerns.
MuHnManbHOEe CBOWCTBO YaCTHUHBIX cyMM psiia Dypoe. Paznoxkenue ¢pynkiun B psag Oypoe,
CXOJSIINNCA B CPETHEM KBAJIPATUYHOM.

102. HepasenctBo beccens. PapenctBo [lapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKON
cucteMbl QyHKImA. OTHO3HAYHOCTH OnpeAeNeHus QyHKIMHA CBOUM psgoM Dypbe.

103. Teopema Pumana o crpemnenun ko3pduuuentoB Oypbe k Hy110. HTErpagsHoe
IIPEACTABIICHUE YaCTUYHBIX CyMM psia Dypse. Anpo Aupuxie u ero CBOMCTBA.

104. ITpusnak [{unu cxonumoctu psaa @ypse. [loroueunas cxoaumocts psajga Pypbe KyCOUHO-
rIaaKuX QYHKIUH.

105. Pa3noxxeHue cuHyca B 6CKOHEUHOE MPOU3BEICHUE.

106. PaBHOMepHas cxoquMocTh psia Pypbe HENPEPbIBHBIX KYCOUHO-TIIAIKUX (QYyHKIUH.
WNurerpuposanue psagos Oypee.

107. CemelicTBa (yHKIMH, 3aBUCAIINX OT apaMeTpoB. [loToueunas u paBHOMEpHas
CXOIUMOCTB. JIOCTaTOYHOE YCIIOBUE PABHOMEPHOU CXOAUMOCTH. METpHUYEeCKUI KpUTEpU
paBHOMEpHOI cXxoauMOCTH. PaBHOMEpHAs CXOAUMOCTh CeMeCcTBa (DYHKIIHI Ha sI3bIKE
nocienoBarenbHocTel. HempepbsIBHOCT NpeAeabHON (GYHKINY.

108. CoOcTBeHHBIE MHTETPAJIBL, 3aBUCAIIME OT APaMETPOB, C IOCTOSIHHBIMU MpeiesilaMu
uHTEerpupoBanus. [IpenenbHplil nepexon 1o napaMeTpy noj 3HaKOM UHTErpaa.
HenpeppiBHOCTS MHTETpasa o napamerpam. {uddepennupoBanue u UHTErpUpOBaHNE
MHTETpaJla 1o NapamMeTpy B CIy4ae MOCTOSHHBIX MTPEIETI0B HHTErPUPOBAHNS.

109. CoOcTBeHHBIE MHTETPAJIBL, 3aBUCAIIUE OT TApaMeTPOB, C IEPEMEHHBIMU MTpeieIaMH
UHTErpupoBanus. HempepbIBHOCTH MHTETpajia 1o napamerpam. Juddepenuponanue
WHTErpajia o napaMeTpy B Cllydae NepPEMEHHBIX IPEIEI0B HHTETPUPOBAHUS.

110. HecoOcTBEeHHBIE MHTETPAJIBI, 3aBUCSILIUE OT MapaMeTpoB. [loToueunast 1 paBHOMepHas
cxoaumocts. Kpurtepuit Komm n npusnak BeliepmTpacca paBHOMEPHOM CXOIUMOCTH
UHTETpaa.

111. Ipuznaku Ab6ens u J{upuxiie paBHOMEPHON CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT IapaMeTPOB.

112. HenpepbsIiBHOCTH HECOOCTBEHHOTO HHTETpasa 1o napamerpam. uddepennupoBanne u
MHTETPUPOBaHNE HECOOCTBEHHOTO MHTErpaja Mo napamerpy.

113. M'amma-¢pynkuus u 6era-¢pyHkus. MHOXKECTBAa CXOJUMOCTH 3HIIEPOBBIX HHTEIPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxenue ramma-(yHKIMA B 0ECKOHEUHOE TIPOU3BEICHUE.
114. CpoiicTBa ramMa-(yHKIUHU: (opMyJia TOHKECHHS, aHATUTUYECKOE TTPOI0JDKEHUE raMMa-
(GYHKIHU B KOMIUIEKCHYIO TNIOCKOCTb, (DOpMyJia TOTIOJIHEHHS.



115. CpoticTBa ramma-(dyHKImu: hopmyna yaBoeHnus Jlexanapa, popmyna ymHokeHus ['aycca
(6e3 mokazarenbeTBa). CBA3H MEXKIy SHIEPOBBIMU HHTETPATAMHU.

116. ®opmyna CtupiuHra.

117. Iousitue unterpana @ypoe. Materpansuas popmyna @ypse. KommekcHas 3anuch
unterpaina Oypse. [Ipsimoe u obpataoe npeodpazoBanue Oypne. Gopmyiibl 0OpaIIeHHUS.

118. CgoiicTBa mpeoOpazoBanus Oypre: IMHEHHOCTh, OTPAHHYEHHOCTD, HEMPEPHIBHOCTD.
[TpeobpazoBanne Oypbe mpou3BoAHON. CBA3b MEXKAY TTIAAKOCTBIO PYHKIIMU U CKOPOCTHIO
yObiBanus e€ npeodpazoanus Oypoe. [IponsBoanas npeodbpazoanus Oypee.

119. Ilpeo6pazoBanue Oypbe 6eckoHeuHO MU GEepeHITUPYEMBIX OBICTPO YOBIBAIOINX (DYHKITHI.
®opmyna [lnanmepens. [IpeobpazoBanne Oypbe CBEPTKU PYHKIUH.

120. IToHsiTHE ACUMOTOTUYECKOMN MOCIIEI0BATEIbHOCTH U ACUMITOTHYECKOTO PA3JIOKEHUS.
EnMHCTBEHHOCTh aCUMIITOTUYECKOTO pasiiokeHus. Onepanuu co CTENEHHBIMU
ACUMITOTUYECKUMHU psAaMH: apu(MeTHYeCKUE ONepaluy, NOWIEHHOE HHTETPUPOBAHUE U

Qg epeHImpoBaHue.

121. ®opmyna cymmupoBaHus Dilsiepa-MakiopeHa.

122. Jlemma Barcona.
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123. BHyTpenHss u BHeuHsAsA Mepa JKop/iaHa 1 uX CBOWCTBa.

124. Kputepuii namepumoctu MHokecTBa 110 JKopaany. CBoicTBa U3MEPUMBIX MHOXKECTB.
125. CroiictBa Mepsl JKopaaHa: KOHEUHas aJIMTUBHOCTb, MEpa MPSMOT0 IPOU3BEICHUS
MHOXecTB. Mepa rpauka HenmpepbIBHON Ha KOMITAKTE (DyHKITHH.

126. Onpenenenune kpatHoro uHrerpana Pumana. arerpansubie cymMmsl JlapOy U uX CBOMCTBA.
Kpurepuii uHTErpUpyEMOCTH.

127. UHTerpupyemMocTb HenpepbIBHBIX (PyHKIUHI. CBA3b MEX/1y HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTHIO.

128. IHTerpupyeMocTb pa3pbIBHBIX (QYHKIIMHA.

129. YeTsipe OCHOBHBIX CBOMCTBA MHTErpasia. IHTerpanbHas TeopemMa o0 CpeIHeM.

130. CBeneHne ABOWHOTO MHTErpajia K IOBTOPHOMY.

131. CBenenue KpaTHOTO UHTETpaia K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B JBOMHOM HUHTETpAJIE.

133. Onpenenenrie HecOOCTBEHHOTO KpaTHOTO MHTErpajia. HecoOcTBeHHbIE HHTErpaibl OT
HEOTpULIATENbHON (YHKLIUH.

HecoOcTBeHHBII KpaTHBIM HHTErpal CXOIUTCS TOT/Ia U TOJIBKO TOI'/1a, KOrJa OH abCOJIIOTHO
CXOIUTCH.

135. AnvHa KpuBO. AJIMTUBHOCTD JUTMHBI. BeruncnurensHas popmysia s ATUHBI
HenpepbIBHO AuddepeHunpyemMoit KpuBoi.

136. KpuBonuHelinble HHTErpaibl IEPBOTO pojAa U UX CBOMCTBA. BrruncnurensHas popmyia.
137. KpuBonuHeitHbIe MHTETpajibl BTOPOTO pojia ¥ UX cBOiCTBA. BeruncnutensHast popmya.
138. ®opmyna I'puHa.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTETpaJla OT ITyTH HHTETPUPOBAHUSI.
Kpurepuit mosHoro nuddepennmana B OAHOCBI3HON 00J1aCTH.

140. ITepBas kBaapaTuyHas popma noBepxHocTH. [110111a71s MTOBEPXHOCTH.

141. Opuentanus noBepxXHOCTH U €€ kpast. KycouHo-rinaakne moBepXHOCTH.

142. IToBepXHOCTHBIE MHTETPaJIbl IEPBOTO U BTOPOTO poja. BeruncnutenbHble GOpPMYIIb.
143. ®opmyna Crokca.

144. BexTopHast TpakToBKa ¢popmyisl CTokca. ['eomeTpuueckoe onpeneiaeHue potopa
BEKTOPHOTI'O MOJIS.

145. ®opmyna 'aycca-OcTporpaackoro, €€ BEKTOpHasi TpaKTOBKa. I 'eomeTpuueckoe
OIpeCIICHNE TUBEPIeHIIMA BEKTOPHOIO MOJIA.

146. IlonunuHeliHble aHTUCUMMETpHYHBIE GopMbl. BHentHee npousBeaenue Gpopm u ero
CBOMCTBA.



147. Iuddepenmmansasie hopmel. Oneparuu BHEIHETo 1uddepeHIMpOBaHus U TIEpeHOca

¢dopm, ux cBoiicTBa.
148. ITonsitue MmHOTOOOpa3us. OpueHTanus MHOr000Opa3us 1 ero kpas. UHTerpupoBanue

muddepeHmanbHbIX GopM Ha MHOrooOpasun. Oomas popmyna Ctokca (63 10Ka3aTeNbCTBA).



