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1.Iles1n ocBOEHMA TUCHHUIIIMHBI

[lensiMu OCBOEHUS IUCUUIUIMHBL (Monyinsa) «MaTemaTuueckuil aHajau3» - O3HAKOMIJIEHHE C
(GbyHIaMEHTaJIbHBIMU METOAAMHU HCCIIEI0BaHMsI IEPEMEHHBIX BEJIMUYUH IOCPEICTBOM aHaIM3a OCHOBY
KOTOPOTO COCTaBIseT Teopus AUQPHEPEeHINATLHOTO W HHTErpalbHOro wucuucieHus. OObekTaMu
U3yYEHUs B JAHHOM TUCLMIUIMHE SBISIOTCS, Mpexae Bcero, GpyHKuuu. C MX NOMOIBIO MOTYT OBITh
cOpMyITMPOBaHBI KaK 3aKOH IPHPOJIL, TAK U pa3HOOOpa3HbIE MPOLECCHI, MPOUCXOISIINE B SKOHOMHUKE,
npupoje, Texuuke. OTcro1a 00bEKTUBHASL BA)KHOCTh MATEMAaTHUECKOT0 aHAIM3a KaK CPEJCTBA U3YUECHUs
¢bynkuuid. [ucuummba «MaremMaTudeckuii aHalu3» OTpakaeT BaKHOE HAIpPaBICHUE pa3BUTHS
COBPEMEHHOM MaTeMaTUKe, B HEH PACCMATPUBAIOTCS BOIIPOCHI, CBSI3aHHBIE C METOJOM BBIYMCIICHHH.
3amaun Kypca pa3BUTh MaTeMaTHYECKHH Kpyro3zop cTyaeHTOB. OOyduTh CTYAECHTOB Ba)KHEHIIUM
TEOPETUUYECKUM IOJI0KEHUSAM MaTEMaTHUECKOr0 aHaIn3a, aHATMTHYECKUM METOJIaM, BbIpaboTaTh Y HUX
HaBBIKM PEUICHUS KOHKPETHBIX 3ajad, TpeOyromuX, HccienoBaHus (YHKIHHA, CBSI3aHHBIX C HUMH
BEJIMYHH.

2. Ilepeyenb npogeccnoHANbHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBbIX (PYHKIMH U TPYAOBBIX QyHKUMIA,
COOTBETCTBYHOIIMX PO ecCHOHAILHOII eATeTbHOCTH BbIITYyCKHUKOB

HaumenoBanue nokymeHra Kon HaunmenoBanue 6a30B0# rpyIIIIbI, TOKHOCTH
(npodeccun) UM crenuatbHOCTH

OK3 2320 [IpemomaBaTenu B cpeIHEH IIKOTIE
2340 [peniogaBarenu B CUCTEME CHEUATBHOTO
00pa3oBaHus
Kon u 0O000meHHbIe TPYI0BbIe (PYHKIUH Tpynosbie pyHkImu
HauMeHOBaHHe Kon HaumenoBanue YposeHn HaumeHnoBaHue Kon Yporenb
Npo(ecCHOHATIBH KBaJIM(pUKa (moxypoBeH
oro 10171 b)
cTaHAapTa KBAJIU(UKA
11
01.001 Iemaror [Menarormyeckas O6menenaroruuec | A/01.6
(memarormdaeckas NEATEILHOCTD IO Kast pyHKIHS. 6
JeSITeNIbHOCTD B MPOEKTUPOBAHUIO U O0yuenue
JIOIIKOJIBHOM, peanu3anuu BocnurarensHas A/02.6
Ha4aJIbHOM 00pa3oBaTeILHOTO JIeSITEIIEHOCTh 6
o01em, A | mpomecca
OCHOBHOM 00IIIEM, 00pa3oBaTeIHHBIX 6
cpeaHeM oouieM OpraHu3aImsIx PazBuBaromias A/03.6
o0Opa3oBaHuN) JTOTIIKOJIHHOTO, JIESTeTLHOCTh
(BocimTaTeNb, HaYaJIbHOTO 00IIIETO, 6
YUUTEIh) OCHOBHOTO 00111€T0,
CpeIHero ooIero
o0OpazoBaHuA




Ilegarornyeckas ITenarornyeckas
JESITeTBHOCTD TI0 JEeSITeIIBHOCT T10
MPOCKTHPOBAHHIO U peanuzaruu
B | Peamsaiuu 6 porpamMmm B/03.6 5
OCHOBHBIX OCHOBHOTO U
00111e00pa3oBaTeNbHbIX CpenHero
MIPOTpaMM o0rrero
00pa3oBaHUSA

3. Mecro nucuumuiuabl B ctpykrype OINIOII 6akanaBpuara
JlucuuiuinHa sBISICTCS OJHOW M3 OCHOBHBIX TUCHMIUIMH 0a30Bo# (00menpodeccnoHanbHOM) 4acTH

poeCCHOHAIPHOTO IMKJIa y4eOHOTO IlaHa MOATOTOBKM OakanaBpa mo HampasieHuto 01.03.01.
«Matemartukay. Jucruminaa «MaTeMaTHYeCKUH aHaIW3» SIBISETCS JIOTMYECKHM TPOJIOJDKCHUEM
Kypca 3JeMEHTapHOW MareMaTWkH. Jlias ee M3ydeHuss HeoOXOIMMBbI 0a30BbIC 3HAHUS: alreOphl,
JJIEMEHTApHBIX ~ QyHKOWH, ymeHnue auddepenuupoBats. JlaHHas  AUCHUIUIMHA
MPEIIISCTBYIOMIEH IS M3YUYSHHS CICAYIONINX AUCUUILINH: « Teopusi BEpOSITHOCTEH, MaTeMaTudecKas
CTaTHCTHUKA,

ABIIACTCA

CIIy4aiflHbIE  TPOILECChI»,  «AHanMUTHYeCKass  reoMmeTrpus»,  «OOBIKHOBEHHBIC

middepeHranbHble ypaBHEHHs», « DYHKIIMOHAIBHBIA aHATTU3).

Ilepeuenb npodeccuOHAIBHBIX CTAHAAPTOB, 00001EHHBIX TPYAOBBIX (PyHKUMH U TPyAOBbIX QyHKUMIA,

COOTBETCTBYHOIIMX PO ecCHOHAILHOII 1eATeTbHOCTH BbIIIYyCKHUKOB

HanMeHnoBaHnue nOKyMeHTa Kon HaumenoBanue 0a30B0¥ Ipymnisl,
JIOJDKHOCTH (Tipodeccun) niu
CICIHATBHOCTH
OK3 2320 [TpemogaBaTeny B CpeAHEH MIKOJIE
2340 [IpenogaBaTenu B cCTEME CIIELUATBHOTO

oOpazoBaHus
Koan O06001menHbIe TPYAOBbIE QYHKIIUT TpynoBbie GpyHKIHT
HanMeHoBanue | Koxg HaumenoBanue Yposens | HaumeHnoBanue Kon YpoBennb
npodgeccuoHaIb KBaIM(pUK (moxypos
HOI'0 anuu €Hb)
cTaHaapra KBaJIU(pH

Kaluu

01.001 Ilemaror Ilemarornueckas Oo6wenenarorny | A/01.6
(memaroruyeckas JESITEIILHOCTH TI0 eckast (PYHKITHSL. 6
JeSTEIILHOCTD B MIPOSKTUPOBAHUIO H Oobyuenue
TIOIIKOJIBHOM, peanu3aimu Bocnurarensnas | A/02.6
HaYaTbHOM 00pa3oBaTeILHOTO JeSITeTbHOCTD 6
o0rem, A | mporrecca 5
OCHOBHOM 00pa3oBaTeNbHBIX
obIIeM, OpraH3AIMIX PassuBaromas A/03.6
cpeiHeM obIeM JIOIIIKOJIBHOTO, ACATCTEHOCTD
00pa3oBaHUM) HAYaJILHOI'0 OOIIIETO, 6
(BocmiuTaTENb, OCHOBHOTI'O OOIIIETO,
YUUTEIb) CpeHero ooIero




oOpazoBaHus
[Tenarornyeckas [Tenarornueckas
JESITENIbHOCTH 110 NEeSTEILHOCTH 110
MPOSKTUPOBAHUIO U peanu3anuu
eanu3anun porpaMmm

B P 8 6 porp B/03.6 6
OCHOBHBIX OCHOBHOTO U
00111e00pa3oBaTenbHbI CpEIHEro
X o0rmiero
MporpaMm o0pazoBaHUs

3. Pe3yabTaThbl 0OCBOEHUS THCHMILIMHBI (MOyJis1) MaTeMaTHYeCKUIl aHAIN3
[Ipouiecc wm3ydeHUs TUCHUILUIMHBI HAMpaBICH Ha (HOPMHPOBAHHE DSJIEMEHTOB CIICIYFOIIHX

komnereHiui B cootBeTcTBUU ¢ ®I'OC BO 110 janHOMY HalpaBJIeHUIO:

CBOHMM BpEMEHEM,
BBICTpauBaTh U
peaIn30BbIBATh
TPACKTOPHIO
caMOpa3BUTHUS Ha
OCHOBE IIPHHIIUIIOB
o0Opa3zoBaHus B
TEYEHHE BCEU KU3HU

WHCTPYMEHTBI ¥ METO/IbI
yIpaBJICHUS] BpEMEHEM TIPU
BBINTOJIHCHUH KOHKPETHBIX 33/1ad,
MIPOEKTOB MPU JOCTHKCHUN
MOCTABJICHHBIX 1LIEJICH;

VYK 6.2: Onpenenser
PUOPUTETHI COOCTBEHHOM
NeSITeTLHOCTH, TMYHOCTHOTO
pa3BUTHS U TPO(HECCHOHATIBHOTO
pocra.

VYK 6.3: OrienuBaeT TpeboBaHMs
pBIHKA TPY/Ia M IPEIIOKEHUS
00pa30BaTeNbHBIX YCIYT AT
BBICTPAWBaHUS TPACKTOPHH
COOCTBEHHOTO
poeCCHOHATBFHOTO POCTa;

VK 6.4:Ctpour
MpoeCCHOHATIBHYIO Kapbepy U
OIpeieNsieT CTpaTeruio
MpoeCCHOHAIBHOTO Pa3BUTHS,

Kog HanmenoBanue WNHpukaTop noCTHKEHUS B pesynbprare ocBoeHUA
KOMIIETEH- KOMIIETEHIIH KOMIIETEHIIVH JMCLUIUIMHBI 00y4JaroLuics
LIUH JIOJDKEH:
VK-6 Crnioco6en ynpasisats| YK 6.1: Mcnons3yet 3HaTh:

Lenu u 3a1aun HayYHBIX
UCCJIEIOBAHMM 110
HAarpaBJICHUIO
JIeSITeIIbHOCTH, 0a30BbIC
HOPUHIUIBI U METOBI UX
OpraHu3ali; OCHOBHbIE
UCTOYHUKU HAYyYHOH
uHpopmaiuu u TpeOoBaHUA
K IIPE/ICTaBICHUIO
MH(POPMAaIIMOHHBIX
MaTepHajIoB; COCOOBI
orpeziesieHus! BUJIOB U TUIIOB
npogeccuoHaIbHbBIX 33/ay,
CTPYKTypHUpOBaHUE 3a]a4
Pa3IMYHbIX TPy,
(bopMyITUPOBKA U3BECTHBIX
YTBEPKICHUM, CIIEICTBUM U3
HHUX

YMers:

CocraBnsath 001U TU1aH
paboThI 10 3a/1aHHOM TEME,
rpeagaratb METObl U
croco0bl 00paboTKH
pe3yNbTaToB, MPOBOJIUTH
MCCIIEJOBAHMUSI 110
COTJIACOBaHHOMY C
PYKOBOJIUTEIIEM IIJIaHY,
MIPEICTaBIATh MOJyYEHHbIE
pe3yabTaThl, BEIOMPATh
Haubonee 3 pexTUBHBIE
METO/IbI PELIEHUsI OCHOBHBIX
THUIIOB 33/1a4,




BCTPCHAIOIIUXCA B

MaTEMaTHKE.
[1K-1 CriocobeH onpenenuTs | 3HaeT: 0COOCHHOCTH
oOmue hopmbl 1 COBPEMEHHOT0 3Tara pa3BUTUSA Braners:
3aKOHOMEPHOCTH 00pa3oBaHUs B MUPE, 3TaIlbl CHCTEMAaTHICCKUMU
OTIEILHOM [pa3sBUTHS MaTEMATUKHU. SHaHHUAMU 110 HAIIPABJICHUIO
[IpeIMETHOM 00JacTH [YMeeT: CUCTEMHO aHAIU3UpoBaTh | ACATCIBHOCTH;
H(OpPMAaILIKIO, COTIOCTABIISTD, YIIIyOJICHHBIM 3HAHUSIMH 110
leJ1aTh BBIBOJIBI. BBIOpAHHOM
Bitageer: COBpeMEHHBIMU HaIIpaBJICHHOCTH
METOIaMH, METOA0JI0THEH HOArOTOBKH, 0a30BBIMH
HAy4HO-HUCCIIEI0BATEIbCKOU HaBbIKaMH IIPOBEICHUA
e TeIBHOCTH B 00J1aCTH HAYy4YHO-UCCIIEI0BATEIBCKUX
MaTeMaTUKH, JEMOHCTPUPYET paboT 10 MPeIOKCHHOM
[MOHMMAaHHE 001IEH CTPYKTYPBI. TEMC.
Crocoben 3HaeT: MeToanl HCCIIeTOBAHMS,
OIIK-1 TPUMECHSTh PUMEHSIEMBIC B
(byHIaMeHTalbHbIE MaTe€MaTHYECKOM aHAJIN3e,
3HAHMS, KOMILIEKCHOM H
IIOJIyYEHHBIE B (YHKIIMOHAJIBLHOM aHAJN3e,
o0nacti anredpe, aHATUTHYECKON
MaTeMaTHYECKHUX T€OMETPHUH U TOIOJIOTHH,
WIN €CTECTBEHHBIX | TU(QepeHInaIbHbIX
HayK, U YPaBHEHHUSX, TUCKPETHON
UCIIOJIb30BaTh UX B | MaTEMAaTHKE U MaTEMaTHUECKON
npo(ecCHOHATBHOM | JIOTHKE, TCOPHH BEPOSTHOCTEH,
JIeSTEIIBHOCTH MaTEMaTUYECKON CTaTUCTUKE U

CIIly4alHBIX ITpoleccax,
YHUCICHHBIX METO/1aX,
TEOPETUYECKON MEXAHHUKE.

VYwmeer: [Iyonmuno 10Ka3bIBaTh




1 00BSCHATH PyH/IaMEHTAJIbHBIE
pe3yJIbTaThl B
COOTBETCTBYIOIIUX Pa3Jienax
MaTeMaTHKH.

Bnaneer: HaBblkamu cTpororo
JI0Ka3aTeNbCTBa YTBEPKICHHH B
o0yacTy MaTeMaTH4eCKOro
aHaJIM3a, KOMIUJIEKCHOTO U
(GYHKIIMOHATILHOTO aHaJIN3a,
anredpbl, aHATUTUYECKOM
reoMeTpuu, mudepeHInaIbHON
re€OMETPUHU U TOTIOJIOTHH,
nuddepeHImaIbHBIX
YpPaBHEHUH, JUCKPETHOMN
MaTeMaTHuKe U MaTeMaTUYECKOM
JIOTUKU, TEOPUU BEPOSITHOCTEH,
MaTeMaTU4YeCKON CTATUCTUKE U
CIIy4alHBIX IIPOLIECCOB,
YUCJICHHBIX METOJIOB U
TEOPETUYECKON MEXAHHUKE.

4.1. CTpyKTypa ATUCHHUILINHBI (MOIYJIsl)

OO01as TpyA0€MKOCTh TUCIUIUIMHBI COCTABISET 23 3a4ETHBIX eUHUIIBI, 828 yacoB.

4. CTpyKTYypa M coJiep:KaHue TUCHUILTUHBI (Moay/si) MaTemaTu4ecKuii anaaiu3

Bun yyeoHoii padoTsI Bcero IlopsinkoBbIil HOMep
cemMecTpa

1 2 3 4
OO0mas TpyI0eMKOCTh TUCIIUILINHEI BCETO (B 3.€.), B 24 3e. 4 5 5 10
TOM YHUCJIC:
KypcoBoii npoekT (pabota) HE TIPEyCMOTPEHO
AynuTOpHBIE 3aHATHUS BCETO 322
(B akaj. yacax), B TOM YHUCIIE:
Jlexiuun 142 36 36 36 34
[IpakTiaeckne 3aHATHS, CEMUHAPHI 180 48 62 32 6
JlaGopatopHbie paboThI
CamocrosTenbHas paboTa BCero (B akajl. 9acax), B TOM 461 66 55 112 21
YHCIIe:
KCP
DK3amMeH 168
OO6mrast TPy T0€MKOCTh TACITUTUTAHBI 864




Bunbl yae6HO# pabOThI, BKITIOYAS

DopMBI TEKYIIETO

/ CaMOCTOSTENBHYIO PAOOTY CTYICHTOB H KOHTPOJIA
Ne TPYIOEMKOCTD (B Hacax) ycrneBaeMocTH (110
HanmenoBanue HEJeJsIM CEMecTpa).
pa3neroB U TeM D opMEI IPOMEKYT.
AMCLUIUINHBL (MOZYJIsT) AynuTopHas paboTa CamocTosiTenbHas aTTecT
pabota
o = o
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123 | 828 | 142 | 252 434
4
Cemectp 1 180 | 36 64 80
Paszgen 1 10 15
Tema 1.1: DnemeHTHI TEOpUH 3 5
MHOJKECTB
Tema 1.2.: JleficTBUTEIIbHBIC 2 5
YHcIa
Tewma 1.3.: UncnoBeie QyHKIMN 5 5
Paznen 2 8 16
Tewma 2.1.: [Ipenen uncinoBo 3 5
TI0CJIE/I0BATEIIbHOCTH
Tewma 2.2:ITpenen uncnoBoit 2 6
dhyHKIUH
Tema 2.2.: HenpepbiBHBIE QyHKIHH 3 5
Paszgen 3 18 33
Tema 3.1.: IIpousBoausle U 4 6
Irb depeHmanb
Tema 3.2.: OCHOBHBIE TEOPEMBI O 4 6
JuddepeHunpyeMbix QyHKIUIX
Tewma 3.3.: [Ipaswo Jlomurans 3 5
Tema 3.4.: ®opmymna Teiinopa 2 5
Tema 3.5.: TIpunoxenue 3 6
i epeHInanTbHOT0 HCUNUCICHUS
K UCCIICOBAHMIO (DYHKIUI
Tema 3.6.: O61ee oHsTHE 2 5
npenena: mpejael no 6ase
4. |Cemectp 2 180 |36 72 45
Paznen 1 3 8
Tema 1.1.: HeonpeneneHHbIi 5 8
HHTETpaj
Paznen 2 16 35
Tema 2.1.: OnpeeneHHbIIH 4 7
WHTETpa
Tema 2.2.: HecoOcTBeHHBIE 3 7
HHTETrpabl
Tema 2.3.: Merpuueckue 3 7
MPOCTPAHCTBA
Tema2.4.: KomnakTHOCTb B 3 7




METPUIECKUX IPOCTPAHCTBAX

Tema 2.5.: HenpepbiBHbIe 3 7
0TOOpaKEHHS B METPHIECKUX

MPOCTPAHCTBAX

Paznen 3 15 29
Tema 3.1.: [Ipou3BoaHbIE U 5 8
muddepeHImaipl GyHKIUNA MHOTHX

MePEMEHHBIX

Tewma 3.2.: JIokanbHBIE 4 7
IKCTPEMYyMbI (PyHKIUI MHOTHX

MEePEMEHHBIX

Tema 3.3.: HesBuble ¢yHKIMN 7
Tema 3.4.: YcioBHbIH 7
KCTPEMYM

Cemectp 3 171 |36 48 87
Paszgen 1 6
Tema 1.1.: UucnoOBBIC PsibI 7 6
Pasznea 2 13 18
Tema 2.1.: dyHKuroHaIHHBIC 4 6
MOCJIeI0BATEIBHOCTH U PSIbI

Tema 2.2.: CTenieHHBIC PSIBI 5

Tema 2.3.: Psagst Oypre 4
Pazngen 3 16 24
Tewma 3.1.: UnTerpaisi, 4 6
3aBUCSIIHUE OT MapaMeTPOB

Tema 3.2.: DiinepoBbl HHTETPAIIBI 4 6
Tema 3.3.: [Ipeo6pazoBanue 4 6
Dypbe

Tema 3.4.:AcumnToTHYeCKHEC 4 6
pa3iioKeHus

Cemectp 4 297 |34 |68 195
Paznen 1 22
Tema 1.1.:Mepa XKopnana 2
Tema 1.2.: KpaTHblii HHTErpa 5 10
Pumana

Pa3nen 2 13 28
Tema 2.1.: Kpussie 1

Tema 2.2.: KpuBonuHeinbie 5
WHTETPasbl

Tema 2.3.: TloTeHIHMaNbHBIE 4 7
BEKTOPHBIC TMOJIS

Tema 2.4.: ®opmyna ['puna 3 7
Paszgea 3 14 26
Tema 3.1.: [ToBepxHOCTH 1 2
Tema 3.2.: [ToBepxHOCTHBIE 7
WHTETPasbl

Tema 3.3.: ®opmyna Crokca

Tewma 3.4.: ®opmyna 2

Octporpanackoro- I'aycca




Tema 3.5.: Obmas dopmyia 2 6
Crokca

864 (142 (180

DK3aMeH

4.2. ConepxxaHue TUCHUNTIHHBI (MOTYJIs1)

1 CEMECTP

Paszoen 1

Tema 1.1. DneMeHTBI TEOPUH MHOXKECTB

1. CBoiicTBa TEOpETUKO-MHOXKECTBEHHBIX onepaiinii. Dynkuuu. CBoiicTBa 00pa3oB u mpo-
o0pa3oB.

2. Meton MateMaTU4eCKOW UHAYKIUH.

3. MomHocTh MHOKecTB. CUéTHBIC M HecuéTHBIC MHOXKecTBa. Teopema Kanrtopa.

Tema 1.2. [leficTBUTEIbHBIC YKCIIA

1. Moayns BemecTBeHHOTO unciia. HepaBeHCcTBaA ¢ Mo TyieM.

2. 'eomeTpryeckas MHTEpIpETalLys BeIeCTBEeHHbIX unce. [IpenenpHble TOUKH, OTKPBIThIE
Y 3AMKHYTbIE MHOKECTBA Ha YMCJIOBOM IIPSAMON. PacmmpeHHas ynciaoBas npsmasi.

3. HaxosaeHue rpaHei YuCI0BbIX MHOXKECTB.

Tema 1.3. HucnoBsle pyHKIMH

1. Yucnossle GpyHKIMU. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Iepuoguueckue GpyHkuu. Oc-
HOBHBIE JIEMEHTApHbIE (PYHKIIUHN U UX TPadUKH.

2. Pemienue (pyHKIIMOHATBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

3. IlocTpoenue rpaukoB QyHKIHA.

Pazoen 2

Tema 2.1. Ilpenen yucnoBOM MOCIEI0BATENBHOCTH

1. Haxosx1eHue npeenoB YUCIOBBIX MocienoBaTeIbHOCTeH. Ta0auia SKBUBaJIEHTHBIX 10~
cienoBarenpHocTel. CpaBHEHME pOCTa NOCIEN0BATEIBHOCTEN.

2. [Toamocie10BaTeIbHOCTH M YaCTHYHBIC TIPE/Iebl. BepXHUIT M HYDKHUHN TpeeITbl ocie-
JIOBaTEJIHOCTH.

Tema 2.2. Ilpenen uncioBor GyHKIUH

1. Haxoxnenue npeaenoB YMcaoBbIX GyHKIMN. Tabmuia s5kBuBaneHTHbIX GyHKIud. Cpas-
HEHHE pocTa PYHKIUH.

2. Pa3noxeHne OCHOBHBIX 3JI€MEHTapHBIX (PYHKIMI 710 TepBOro mopsiika MajJoOCTH.

3. OmHOCTOpOHHME TIpeebl. beckoHewHbIe Tipeaebl YHKINU. YacTHIHBIE TTPEIEIThI,
BEPXHUI U HIDKHUH Mpesiesibl QyHKIUH.

Tema 2.3. HerrpepsiBHBIE (hyHKIINN

1. UccnenoBanue GpyHKIMHM Ha HenpepbIBHOCTH. Knaccudukanus Touek pa3pbiBa.

2. CBoiicTBa HETIPEPBHIBHBIX (PYHKITHIA.

Pazoen 3

Tema 3.1. [IpousBoaubie u auddepeHtmans

1. IlpousBoaHas GyHKINH, €€ TeOMETPUIECKUNA U (PU3NUECKHUI CMBICIT.

2. Texauka quddepernnpoBanus GyHKIHIA.

3. 'eomeTpryeckue NpUIIOKEHUS TPOU3BOAHON. [IprOIKeHHOE BEIUMCIIEHNE 3HAUeHU I
GbyHKIMA ¢ moMotibio aud depeHnnanos.

4. Beicune npousBoHbie. Beicine nuddepennunanst. opmyna Jlelonuna.

Tema 3.2. OcHoOBHBIE TeOpeMbI 0 AU hepeHINPYyEeMbIX QYHKIHIX




1. Teopembr ®epma, Poms, Jlarpanxka, Komu. Teopema JlapOy 0 mpoMeXyTOUHBIX 3HAUE-

HUSX [IPOU3BOJHOM.

Tewma 3.3. [IpaBuiia JlonmuTans

1. IlepBoe npaBunoJlonurans

Bropoe npasuiio Jlonurans

HeomnpeneneHHoctn Apyrux BUI0B.

Tema 3.4. ®opmyna Teinopa

1. PaznosxeHue OCHOBHBIX 3JIEMEHTAPHBIX QYHKIHI 110 Gpopmyie Teitnopa. [Ipumenenue Gopmys
Teitnopa nns Beruncienus npeaenon. [IpubnnxeHHble BEIYUCIEHUS ¢ TOoMoIbI0 (hopmyibl Teinopa.
Tewma 3.5. [punoxenus: nudpepeHInanbHOr0 UCUUCICHHS K UCCIIEA0BaHNI0 (DYHKIINH.

1. Haxox1eHue npoMeKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX IKCTPEMYMOB (DYHKITUH.

2. Haxoxaenue riio0anbHbIX 3KCTPEeMyMOB (DYHKIIMHU, HENPEpbIBHOK Ha oTpe3ke. Haxoxaenue
TOYHBIX I'paHell QyHKIUH.

3. Haxosaenue BBIMYKIIBIX (QYHKIUI U TOYEK Meperuoa.

4. HepaBeHcTBO MeHceHa 1 ero npuMeHeHus..

5. Acumnrotsl ¢pyakmuu. [loctpoenue rpagukoB GyHKIHNA C TOMOIIBIO IIPOU3BOHBIX.

Tema 3.6. O011ee moHsATHE TIpeIea: peaes mo 6ase.

1. Ilonsarue 6a3sbl. [Ipumepst 6a3. [Ipenen uncnoBoit pynkiuu mo 6a3e. CoiicTBa GyHKINUNE MMEIOIINX
npeznen no 6ase.

2. [Ipenen no ['eitHe. DKBUBAIEHTHOCTH JIBYX ONpeAeNCHU Mnpezena B ciaydyae CYETHO-TIOPOKIEHHBIX
0a3. DKBUBaJICHTHBIE 0a3bl, PHIBTPHI.

2 CEMECTP

Pazoen 1

Tema 1.1. Heonpenen€uuplii uuTErpa

1. OcHoBHeIe onpenenenns. CBOMCTBa HEOMPEACIIEHHOTO HHTerpaia. Tabauma nepBooOpa3HbIX
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

2. laTerpupoBaHme METOIOM 3aMEHBI 1 METOJIOM OJBEIeHUS (PYHKIIUH O] 3HAK au( de-peHnunana.
3. UnaTerpupoBanue GyHKIUN 110 YaCTSIM.

4. HTerpupoBaHue paliOHATbHBIX (QYHKIIUH.

5. MnTerpupoBanue 1poOHO-TMHEWHBIX UPPALMOHATBHOCTEH.

6. nddepeHunanbHplii OUHOM.

7. aTerpupoBaHue KBaipaTHUHbIX UppaloHaibHocTeil. [loncranoBku Ditnepa.

8. lHTerpupoBaHye TPUTOHOMETPHUUECKUX BBIpaKEHUH. Y HUBEpcaibHas TPUTOHOMETPHYECKas
10JICTAHOBKA.

Paszoen 2

Tema 2.1. Onpenen€HHBIN HUHTETPAT

1. HaxoxieHue onpeieneHHbIX HHTerpaioB 1o ¢popmysie HetoToHa-JleiiOnuma. 3ameHa ne-peMeHHbIX
Y UHTETPUPOBAHUE 10 YACTSAM B ONpPEACICHHOM UHTErpae.

2. 'eomeTpuyeckue 1 Gpu3NIECKHUEe MPUIIOKEHUS ONPEeAEICHHOT0 HHTerpajia. Beruncnenue miomnaaei
IJIOCKUX (UTYp B IEKAPTOBBIX U MOJSPHBIX KOOpAMHATaX. Berunciaenre o0beMOB Tel U IIomaaei
noBepxHocTel BpameHus. Haxoxxenue nenrpa macc.

3. UHTerpain ¢ mepeMeHHBIM BEpXHUM IpeiesioM. HempepbIBHOCTh HHTETpajia 1o BEpXHEMY TIpEIey.
JuddepenurpoBanue HHTErpaja o nepeMeHHOMY Mpeaeny.

Tewma 2.2. HecoOCTBEHHBIE HHTETPAITBI

1. Briuncnenre HecOOCTBEHHBIX HHTErpasioB 1o popmyne Herotona-Jleitbuua.

2. UccrenoBanue Ha CXOIUMOCTh HHTETPAJIOB OT 3HAKOITOCTOSTHHBIX (DYHKITHH ¢ OJTHOW 0CO00M
TOYKOM.

3. UccnemoBanne Ha CXOIMMOCTh HHTETPAJIOB OT 3HAKOTIOCTOSTHHBIX (DYHKIIMH C HECKOJIBKUMH
0COOBIMU TOYKAMH.

4. ViccnemoBaHre Ha CXOAMMOCTh MHTETPAJIOB OT 3HAKoINepeMeHHbIX GyHkiuil. [IpusHaku AGens u
Jlupuxie cXoAUMOCTH HECOOCTBEHHOT'O MHTETpaa.



5. AGcoroTHAsI CXOAUMOCTh HECOOCTBEHHBIX MHTErpasioB. Kputepuii Komu cxogumoctu
HECOOCTBEHHOT'O MHTETpaa.

Tewma 2.3. MeTpudeckue MpocTpaHCTBa

1. ITonarue metpudeckoro npoctpancta. [loHsaTHE HOpMHUPOBaHHOIO pOoCcTpaHCTBa. [IprMmepsl
METPUYECKUX U HOPMHUPOBAHHBIX ITPOCTPAHCTB.

2. OxpectHOCTH. OTKPBITHIE 1 3aMKHYTBIE MHOYKECTBA, CBSI3b MEX/1y HUMHU. BHYTpEeHHOCTB,
IIPOU3BOIHOE MHO>KECTBO, 3aMbIKAHHUE, BHEITHOCTD, TPaHMIIA.

3. Ilpenen pyHKIMM CO 3HAUEHUSIMH B METpHUECKOM TpocTpancTBe. CBoiicTBa npeaena. [Ipenen
nociuenoBarenbHOCTU. [lpeaen pyHkuuu B TOUke.

Tema 2.4. KOMIIaKTHOCTh B METPUYECKHUX MPOCTPAHCTBAX

1. ITonubie npoctpancTBa. [IpruMeps! MOJIHBIX POCTPAHCTB.

2. IlpeaxoMmakTHBIC U KOMITAKTHBIE MHOKECTBA. KpuTepuii KOMIaKTHOCTH METPUIECKOTO
mpocTpancTBa. KOMIaKTHOCTh B TEPMHHAX IOKPBITHH.

Tema 2.5. HenpepsiBHBIE 0TOOpa)keHHsI METPUYECKHIX MPOCTPAHCTB

1. HempepsiBHOCTB B Touke. HenmpepbIBHOCTE Ha MHOXkecTBE. JIOKaabHbIE CBOMCTBA HENPE-PhIBHBIX
byHKIHA.

2. OCHOBHBIE TEOpPEMBI O HEMPEPBIBHBIX PyHKIUAX. CBOMCTBA (PyHKIMI, HETIPEPBIBHBIX HA
KOMIIaKTax.

3. IlpuHIMI CKUMAIOIIKX OTOOPAKEHUH U er0 MPUMEHEHHS.

Pazoen 3

Tema 3.1. IIpousBoansie u auddepeHnnansl GyHKIHIT MHOTHX TEPEMEHHBIX.

1. Haxox/ieHue 4acTHBIX IPOU3BOIHBIX U MU depeHnanoB neporo nopsaka. Mceiaenosanue
byHKuMi Ha TG PEepeHITPYEMOCTb.

2. 'eoMeTprYecKHii CMBICI YaCTHBIX MPOU3BOJHBIX. KacarenbHas MiI0CKOCTh, HOBEPXHOCTh YPOBHH,
IpaJIUEHT.

3. HaxoseHune 4acTHBIX MPOU3BOAHBIX M AU PEPEHIINATOB BBICIINX MOPSIIKOB.

4. ®opmyna Teiinopa s pyHKIMii MHOTHX TTepeMeHHbIX. Mcnons3zoBanue Gpopmysst Teitnopa mms
MPUOIMKEHHBIX BBIYHCIICHHN.

Tema 3.2. JlokanbHble 3KCTpEMyMbl (PYHKIHUNA MHOTHUX MTEPEMEHHBIX

1. HaxoxeHue JTOKalIbHbIX 3KCTPEMYMOB (DYHKLIUH MHOTUX MIEPEMEHHBIX.

Tema 3.3. HesiBHbIE hyHKIIMN

1. Haxox/ieHue 4acTHBIX MPOU3BOAHBIX U Au(pdepeHnanoB HessBHON ¢yHkuuu. ViccnenoBanue Ha
AKCTPEMYM HESIBHO 33/1aHHOM (YHKIIMH.

2. HaxoseHue 4aCTHBIX MPOU3BOAHBIX U AU} PepeHIINaIoB cucTeMa HESIBHBIX (DyHKIUHA.
I'eomeTprueckne NpuaoKeHust TEOPUHU HEABHBIX (PYHKIIMH.

3. 3ameHa nepeMeHHBIX B 1n(hepeHInaIbHBIX BEIPAXKEHUAX.

Tema 3.4. YcnoBHBIN SKCTpEMYyM

1. Haxox/ieHue yCIOBHBIX SKCTPEMYMOB METOJI0M CBOOOIHBIX (P HEpEeHIINATIOB U METOAOM
MHO)HTeNen Jlarpanxka.

3 CEMECTP

Pazoen 1

Tewma 1.1. UncnoBsie psibl

1. UccnenoBanue cXoAUMOCTH 3HAKOTIOCTOSHHBIXPAAOB. [Ipu3Haku cpaBHeHus. UHTerpanbHbIN
npusHak Komm-Makiopena.

2. UccrienoBanue CXOAMMOCTH 3HAKOTIEpeMEHHBIX psinoB. [Ipu3Haku Jletioauia, Adens u Jupuxie.
AGcouoTHAs CXOJUMOCTb PS/IOB.

3. UccnemoBanne CXOTUMOCTH TBOMHBIX M TIOBTOPHBIX PSIIOB.

4. UccnenoBaHue CXOIUMOCTH OECKOHEUHBIX MPOU3BEICHHH.

Pazoen 2

Tema 2.1. @yHKIIMOHAIBHBIE TTOCIIEA0BATEILHOCTH U PAIbI

1. HaxoxeHrne MHOKECTBa CXOIMMOCTH (DYHKIIMOHAIbHON TIOCTIEIOBATEIFHOCTH U €€ Mpe-AeIbHON
(byHKIUH.

2. HccnemoBanue 1Mociie10BaTeIbHOCTH (PYHKITNI HAa PABHOMEPHYIO CXOTUMOCTb.



3. UccnenoBanue GyHKIIMOHAIBHOTO psiJia HA paBHOMEPHYIO cxoauMocTh. [Ipu3naku Beliepmrpacca,
Abens u [lupuxiie paBHOMEPHOM CX0AUMOCTH (PyHKIMOHATIBHOTO psifa. Kpurepuii Komu
PaBHOMEPHOM CXO0AUMOCTH (DYHKIIMOHAILHOTO psfa.

4. IlpenenbHbli IEPEX0/] O] 3HAKOM MHTErpaia u npou3BoaAHoM. [louseHHOEe MHTETpUpOBaHUE U
muddepeHIpoBaHuE.

Tewma 2.2. CtenicHHBIE PsIBI

1. HaxoxxieHue paaunyca U HHTEpBajia CXOAUMOCTHU cTeneHHoro psana. @opmyina Komu-Anamapa.
JlelicTBUSA CO CTEIIEHHBIMU PSIaMH.

2. Psan Tetinopa. PaznoskeHre OCHOBHBIX JIEeMEHTapHBIX PYHKIUHN B psia Tewnopa. Paznoxxenue
¢byukuuii B psag Teitnopa.

3. CymmupoBaHH€ CTENeHHBIX psaoB. @opmyiiel Ditnepa. CBolicTBa rUNIEPOOTMIECKUX (PYHKITUH.
Tema 2.3. Paast @ypbe

1. Paznoxenue pynknuii B psg Oypbe Ha MPOMEXKYTKE [-7, Tt]. Paznoxenue mo cuHycaMm u 1o
KocuHycaM. Pa3noxenue GyHKIMNA B TPUTOHOMETPUYECKHH PsiJi HA IPOU3BOIBHOM IMTPOMEXKYTKE.
2. [lounennoe unrerpuposanue u qudpdepenuponanue psaos Oypne. Cymmuposanue pagoB Oypee.
Pazoen 3

Tema 3.1. IHTEerpasisl, 3aBUCSIINE OT ITAPAMETPOB

1. UccnenoBanue paBHOMEPHON CXOAUMOCTH MapaMeTPUUECKUX HHTETpaioB. IHTerpupoBanue u
Qg QepeHIIMPOBaHNE HHTETPAIIOB 10 MAPaAMETPYy.

2. Boruncnenue onpeaeneHHbIX HHTETPaIoB METOAOM BBEJICHHS IapameTpa.

Tema 3.2. DiinepoBbl HHTETPAIbI

1. 'amma-dynkius. bera-¢pynkuus. Beruucienue onpeneaeHHbIX HHTErPAIOB C IOMOIIBI0 TaMMa- U
Oera-(yHKIWH.

Tema 3.3. [IpeoOpazoBanue Dypre

1. CpoiicTBa npeobpazoBanus Oypee. Dopmyia oOpareHus.

2. Haxoxnenue npeodpazoBanuii dypoe.

Tema 3.4. AcUMITOTHYECKHE PA3IOKECHUS

1. HaxoxxaeHnrne acCUMITOTHYECKUX Pa3NIoKeHU QPyHKIui. JleicTBHS Hall aCHMITOTHUYECKUMU
pa3noKEeHUSIMHU.

2. ®opmyna cymMmmHupoBaHus Jitepa-MakiopeHa.

3. HaxoneHne acCHMITOTHK MapaMeTpudeckux uaTerpainos. Jlemma Barcona u meron Jlamnaca.
4 CEMECTP

Pazoen 1

Tema 1.1. Mepa Kopnana

1. Kpurepuit usmepumoct MHOKecTBa 110 JKopaany. CBoiicTBa U3MEpUMbIX MHOXKECTB. Mepa
IIPSIMOTO MTPOU3BENCHUS MHOKECTB. BaxkHene npuMepsl N3MEPUMBIX MHOKECTB.

Tema 1.2. Kpartusiii nuaTerpan Pumana

1. CBenenue qBOMHOrO MHTErpaia K NOBTOpHOMY. IlepemMeHa nopsika MHTErpUpOBaHUS B IBOHOM
UHTETpase.

2. 3aMeHa IepeMEHHBIX B IBOTHOM MHTETpae.

3. CBeneHre TPOHHOTO MHTETpalIa K MOBTOpHOMY. [lepeMeHa mopsijika HHTETPUPOBAHUS B TPOHHOM
UHTETpae.

4. 3ameHa epeMeHHbIX B TPOMHOM HHTErpale.

5. 'eomeTpryeckuii 1 HpU3NIECKH TPUITOKEHUS TBOMHBIX U TPOWHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBeHHBIE KpaTHbIE HHTETPAJIBI

1. MccnenoBanue Ha CXOAUMOCTh HECOOCTBEHHBIX KPATHBIX MHTETPAJIOB.

Pazoen 2

Tema 2.1. Kpussie

1. ITapameTpu3anus MIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxaenue uinH KpuBbIX. HatypanbHas mapamerpusanus.

Tewma 2.2. KpuBonnHeHbIE HHTETPAIIBI

1. BriunicieHne KpUBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO POJIa.

2. Beraucnenne KpUBOJIMHEWHBIX HHTETPAJIOB BTOPOTO POJIA.



3. ®u3nyecKue NPUI0KEeHUs KPUBOJIMHEHHBIX MHTETPaJIOB.
Tewma 2.3. IloreHinanbHblE BEKTOPHBIE OIS
1. IIpoBepka ycnoBuit mosHoro auddepeHimana B OJHOCBI3HON 00JIaCTH.
2. ®opmyna Herorona-Jleltoanna 1yt GyHKIMA MHOTHUX MTEPEMEHHBIX. POTOp BEKTOPHOTO MOJISI.
[upkynsauys BEKTOPHOTO MOJIS BIOIb 3aMKHYTOM KPUBOH.
Tema 2.4. ®opmyna ['puna
1. Beruucnenue IBOWHBIX HHTETPAJIOB C MOMOIIBIO (hopmyJibl ['punHa. Beraucinenue miomanei mpu
MOMOIIM KPUBOJIMHEHHBIX HHTETpaioB. Pasnuynbie hopmer 3amucu Gpopmysl ['puna.
Pazoen 3
Tema 3.1. IToBepxHoCTH
1. [TapameTpu3anus MOBEPXHOCTEH.
2. HaxoseHue KacaTelIbHOM TUIOCKOCTH U HOpMaJli. Beruncienne nepBoit KBaapaTHaHoOu hopmy
MTOBEPXHOCTH.
3. Berancnenue mioniaiei moBepXHOCTEH.
Tema 3.2. IloBepXHOCTHBIE UHTETPaIbI
1. BeluncieHre NoBepXHOCTHBIX MHTErPAJIOB IEPBOIO POAA.
2. BerumncieHre NoBepXHOCTHBIX MHTETPAIIOB BTOPOTO POA.
3. 'eomeTpuueckue U Gu3NYECKUE MPUIOKEHHSI TOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. Brruucienne moBepXHOCTHBIX HHTETPAIOB MpH rnomout Gopmyisl Ctokca. Paznuunsie hopMel
3anucu Gopmyibl CTokca.
Tewma 3.4. ®opmymna [Maycca-Octporpaackoro
1. BeruncieHure noBepXHOCTHBIX MHTETPAJIOB IpH omouiu popmyisl Octporpaackoro-I'aycca.
Boruncnenue 00beMOB IpH MOMOIIY TOBEPXHOCTHBIX MHTErpajioB. Pasnuynbie popMbl 3anucu
dopmynst Octporpaackoro-I aycca.
Tewma 3.5. O6mas ¢popmyna Ctokca
1. BeluncieHue BHEIIHETO MPOU3BEACHHS M BHEIIHETo nuddepenimana qudpepeHnnanbHbIx Gopm.
2. 3aMeHa IepeMeHHBIX B Tu(depeHnaIbHON GopMe.
3. O6mas ¢popmyia Ctokca. Jlemma [Tyankape. @usndeckue npriioxkeHus qudepeHnanbHbIX
bopm.
7. Tembl 1aGopaTopHbIX padoT (JIabopaTopHbIii NPAKTHKYM)
He npenycmotpens! yue6HbIM mmanoM OOIL.
8. IlpuMepHasi TeMaTHKA KYPCOBBIX padoT
He npenycmotpens! yueoHbIM m1anom OOIL

5.00pa3oBaTesibHbIE TEXHOJIOTHHI

AKTHUBHBIE U MHTEpPAKTUBHbIE (OPMBI: JIEKIUHU, MPAKTHYECKHE 3aHATUS, KOHTPOJIbHBIE paOOTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHBl. B TeueHue ceMecTpOB CTYJEHThI PEIIaloT 3aJadM, YKa3aHHbIE
IIPETOAaBaTEIIEM.

6. YueOHO-MeTOAMUYECKOEe o0ecledeHne CaMOCTOATEeNbHOH PadoThl CcTyAeHTOB. OueHOYHbIe
CpelCTBa /sl TeKyllero KOHTPOJISI yCIeBAaeMOCTH, NMPOMEXKYTOYHOH aTrecTalMu IO HTOram
OCBOCHHS TUCHUILINHBI.

6.1. Il;an caMocToSITeJIbHOI PadoThI

Ne n/m HanmeHoBaHMe TeMBI Bua camocrositenbHOM padoThI




Cemectp-1

1.1--13

DJIEeMEHTHI TEOPUU
MHOKECTB.
JleicTBUTENbHBIC YHCIIA.
UwucnoBbie GyHKIIHMH.

Kontponbnas pabora Ne 1

2.1-31

[Ipenen uncnosoit
MOCJIeI0BATEIbHOCTH.
[Ipenen uncnosoit
GbyHKIIUN.
[IpousBonHas u

b depeHIma.

Hccnenosarennpckas noManiHas
pabora Nel

3.2-34

OCHOBHBIE TEOPEMBI O
b depeHIIPYEeMbIX
¢bynakuusx. [IpaBuio
Jlonurana. ®opmyna
Teiinopa.

KonrponsHas pabora N2

3.5-3.6

Ilpunoxxenune

G depeHIHATLHOTO
HCYHCIICHUS K
WCCIICIOBAaHHIO (DYHKIINH.
OO1ee moHsATHE TIpeIea.

HccnenoBaTenbekas JOMAIIIHSS
pabota Ne2

Cemectp-2

11,2122

Heonpenenennsiit
uHTerpan. OnpeaeneHHblil
unTerpai. HecoOcTBeHHble
UHTETpabl.

KonTponbnas padorta Ne 1

2.3,25,31

Merpuueckue
MIPOCTPAHCTBA
.HenpepbIBHOCTH CIIOKHON
bynakiun. OyHKIUU
MHOTHX ITE€PEMEHHBIX.

Teopernuecknii Tect Nel

3.2,33,34

[IpousBoaHbIie 1

g depeHnnansl yHKIUMN
MHOTHUX ITIEPEMEHHBIX.
®opmymna Teimopa.
JIoKasbHBIE SKCTPEMYMBI.
Y CI0OBHBIN 3KCTPEMYM.

KonrtponsHas padora Ne 2

Cemectp-3

11,21,

HucnoBele psabl.
OYHKIMOHATIBHBIE
MOCIEA0BATEIBHOCTH U
PSIBI

KonTponbhast padorta Ne 1

2.2-2.3

CreneHHbI€e psiabl. Pl
Dypbe

Uccnenosarennckas JoManIgasa
pabota Nel

3.1-34

HuTerpainel, 3aBUCSIIME OT
rapameTpoB. DilIepoBbI
WHTETPATHI.
IIpeobOpaszoBanue Dypoe.
AcuMnToTHuecKkne
PpazIoKEeHUSI.

Teopernuecknii Tect Nel




Cemectp-4 Mepa Kopnana. Kpatasie Teopernueckuii Tect Nel
UHTErpabl Pumana.
11,1.2,21, | KparHble HecOOCTBEHHbIE
WHTETPAbL.

2.2-24 KpuBosmHelinbie Teoperuueckuii Tect Nel
WUHTETPAbL.
TToreHnmaneHEIE
BEKTOpHBIE noJsi. Dopmyna
['puna.

3.1-3.3 [ToBepxHocTu. HccnenoBarenbckas 1OMAaITHAS
IToBepxHOCTHBIE paGora Ne 3

uHTerpainel. opmynna
Crokca.

3.4-35 ®opmyna ['aycca- KonrtponbHas padora Ne 1
Octporpajackoro. O6rmas
dbopmyna Ctokca.

OneHo4HbIe cpeacrea Jisi TEKYHIECro KOHTPOJIsA YCIIEBAEMOCTH U l'[pOMe)KYTO‘ll-IOﬁ aTrrecranum

Kpurtepun onieHKH NPOMeKYTOYHOM aTTecTanuu B gopme 3a4era

Onenka | XapaktepucTuka TpeOOBaHMIA K pe3ysibTaTaM aTTecTanuu B popme 3auera

«3a4TeHo TeopeTnueckoe cofep)aHue Kypca OCBOSHO MOJTHOCTHIO 0e3 MPoOeoB il B
1L[€JI0M, UJTH OO0JIbIIEH YacThio, HEOOXOIMMBbIE IPAKTUYECKNE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepuagoM cHOpMHUPOBAHBI WIIM B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueill mporpaMMoi yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€TIbHBIE U3 BBHIIOJHEHHBIX 3a/1aHUN COJIepKaT
OLIMOKH.

«He 3aureno» | Teopernueckoe cojepkaHue Kypca OCBOCHO YaCTUUHO, HEOOXOUMBbIE HaBBIKU
paboThl He cHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJBITUHCTBO MIPEYCMOTPEHHBIX pabouei yueOHOM TporpaMmoit 3aaHuil He
BBITIOJTHEHO JTHOO0 BBIMIOIHEHO ¢ TPYyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OI[EHEHO YHCIIOM OaJIOB, OJIM3KUM K MUHUMYMY.

Kpurtepun oneHkn npomMexyToO4HOM aTTecTanuu B popMe IK3aMeHa

Ouenka XapakTepucTUKa TpeOOBaHM K pe3yJibTaTaM aTTecTaluy B popme
9K3aMeHa




«OTIYHO» Teoperudeckoe copepkaHue Kypca 0CBOSHO MOTHOCTHIO Oe3 Ipo0eIos,
CHUCTEMHO W TJIyOOKO, HEOOXOAMMBIC MPAKTUYECKHUE HABBIKM PaOOTHI C
OCBOCHHBIM MaTepHuajioM c(hopMUpOBaHBI, BCE MPEIYyCMOTPEHHBIE pabodeid
y4eOHOH nmporpaMMoii yueOHbIC 331aHHUs BBIITOJIHEHBI 0€3yIPEYHO, Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJlIOB, OJIN3KUM K MaKCHMYyMY.

«XoporiIo» Teopetrndeckoe conepkaHue Kypca OCBOCHO B IIeJIOM 0e3 MpoOerioB,
HE00XOIMMBIEC TIPAKTUYECKHUE HABBIKUA PaOOThl C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM  C(OPMHUPOBAHbBI,  NPEAYCMOTpEHHbIE paboueil  yueOHOI
porpamMMoil yueOHbIe 3aJaHHsI BBIIIOJIHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH,
Ka4yeCcTBO BBIMOJIHEHHS OOJBIIMHCTBA 33JaHU OICHEHO 4YHCIOM O0aJuIoB,
OJM3KUM K MAaKCUMYMY.

«Y 1OBIETBOPUT Teopernueckoe copepkaHue Kypca OCBOCHO OOJIBIICH YacTbio, HO
€ITEHO POOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIUMbIE TIPAKTHUSCKUE
HaBBIKM PabOThl ¢ OCBOCHHBIM MaTEpUajOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yueOHOI mporpamMmon yueOHBIX
3aJlaHuil BBINOJHEHBI, OT/AEIbHBIC W3 BBINOJHEHHBIX 3aJaHUN COJEpKaT

OLINOKH.
«HeynosnerBop Teoperuueckoe copepkaHne Kypca OCBOCHO YaCTHYHO, HEOOXO0TUMbIE
UTETHLHOY HaBBIKK Pa0OTHI HE CPOPMHUPOBAHBI MU CHOPMHUPOBAHBI OTACIbHbIC U3 HHX,

OOJIBLIMHCTBO MPEyCMOTPEHHBIX pabodel yueOHOoM mporpaMMoil yueOHbIX
3aJlaHUM HE BBIMOJIHEHO JUOO0 BBIIOIHEHO ¢ TPyObIMM OLIMOKaMH, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJUIoB, OJM3KUM K MUHUMYMY.

6.2. MeToanyeckue yKa3aHus 110 OPraHU3aLMH CAMOCTOSITeJIbHOW padoThI CTY/ICHTOB
CamocrosrenbHas paboTa sIBJISETCS OJTHUM U3 BHJIOB YYEOHOM eATENIbHOCTH O0ydaroluxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
MOJIX0/1a K PELICHHIO TPobseM yueOHOro U MpoecCHOHaIBHOIO YPOBHS.
AynuropHas caMocToATeIbHas paboTa o yuyeOHON TUCIUILIMHE OCYLIECTBIISIETCS Ha YUYEOHBIX
3aHATUSAX MO HENIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U 110 €ro 3aJaHUIO.
BreayautopHast camocTosiTenbHasi paboTa BBINOIHIETCS 10 3aJaHMI0 MpenojaBarens 0e3 ero
HEIOCPEACTBEHHOI'O YYaCTHsl.
Bunapl 3aganuii yisi BHEAYIUTOPHOW CaMOCTOSITEIBHOM pabOThI, WX XapakTep, YYUTHIBATh
cnienn(puKy u3ydaeMoil yueOHOM TUCIUIUIMHBI, HHIUBUAYAIbHBIE 0COOEHHOCTH 00Y4YaroIerocs.
KoHnTponb camocTodTenbHOM paboThl U OLIEHKA €€ Pe3yJbTaTOB OpPraHU3yeTcsl Kak €IUHCTBO
IBYX (opm:
1.CaMOKOHTPOJIb U CaMOOIIEHKa 00y4aroerocs;
2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENIOAABATEILA.
Oprann3anus ¥ pyKOBOACTBO ayAUTOPHOI CaMOCTOSATEJILHOM padoThl
AyautopHas caMocCTOsiTelIbHasg padoTa MO TUCHUIUIMHE BBIMOIHSETCS Ha YYEOHBIX 3aHATUAX
10| HETIOCPEACTBEHHBIM PYKOBOJCTBOM IIPETIOABATENS U 110 €70 3aJaHUIO.
OCHOBHBIMU BHJIaMHU ay JTUTOPHOU pabOTHI CAMOCTOATEIHLHOU PaOOTHI SBJISIOTCS:
- BBINOJIHEHUE Ja0OpaTOPHBIX M MPAKTUUYECKUX pabOT OCYyIIECTBISETCS Ha JaOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C rpaduxoMm yuyeOHoro mpouecca. Jus obecrieueHus



CaMOCTOSITENIbHOM paloThl MpernofaBaTelssMU pa3padaThIBAlOTCd METOJUYECKUE YKa3aHHUsA 110
BBINOJIHEHUIO JTAOOPAaTOPHOH /MPaKTUUECKOI paboThI.

PaGota ¢ nutepaTypoil, IpyruMH MUCTOYHMKAMHU MH(OpPMAIMH, B T.4. IEKTPOHHBIMHU, MOXKET
peann30BBIBATHCSI HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUSAX. J[aHHBIE MCTOYHHMKHM HH(DOpMAIIUU
MOTYT OBITh MpEACTaBlIeHbl Ha OyMa)KHOM H/WIM 3JIEKTPOHHOM HOCUTENSX, B TOM 4YHCIE, B CETH
HNurepHer.

IIpenonaBatens GopMyaupyeT Leidb padOThl ¢ JAHHBIM M MICTOUHUKOM MH(OpMAIMH, ONpeaeseT
BpeMs Ha MpopaboTKy JOKyMEHTa U (HOpMY OTYETHOCTH.

Camo 1 B3aMMOIPOBEPKA BBIIOJHEHHBIX 33JaHUI Yallle BCEro MCIOJIb3yeTCs Ha CEMHMHAPCKOM,
MPAKTUYECKOM U JPYTUX BHIAX 3aHATUH. [IpoOneMHas /cuTyaiioHHast 3a/1a4a TOJHKHA UMETh YEeTKYIO
(bOopMyIHPOBKY, K HEN TOJKHBI OBITh IOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANTH 1
ob6ocHOBaTh. Kpurepuu oLeHKH MpaBUIIBHOCTH PEIICHUS POOIEMHOM/CUTYAIMOHHON 3a7aui TOJIKHBI
OBbITh U3BECTHBI BCEM 00YYarOLIMMCH.

Opranunsanus ¥ pyKoOBOACTBO BHEAYAUTOPHOI padoThI

BHeaynuropHas camocTosiTeNbHas paboTa BBIIOJIHIETCS IO 33JaHUIO IIperojaBaTels, Ho 0e3
€ro HEeMoCPEICTBEHHOTO y4aCTHsl.

IIpu mnpenbsiBIeHUM BHJIOB 33JaHUN HAa BHEAYJUTOPHYIO CaMOCTOSTENIBHYIO paboTy
pEKOMEHAyeTCS HCIOJIb30BaTh UG PEepeHIMPOBaHHBIH IMOAXOJ K YPOBHIO HOJATOTOBICHHOCTH
oOyuaromerocsi. Ilepen BBIIOJHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIHHON pabOTHI MpenojaBaTeib
IIPOBOJIUT KOHCYJIBTALMIO C ONpEeAETICHUEM LENN 3aJaHMs, €ro COJEp)KaHUs, CPOKOB BBIIOJHEHHUS,
OpPUEHTHUPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TpeOOBaHUIl K pe3yjbTaTam padOThl, KpUTEPHUEB
OLIEHKH, (OpM KOHTPOJS W IEpeyHs JUTepaTypbl. B mpoliecce KOHCyNIbTalMM MpernoaaBaTeb
MPEIYIPEKAAET O BO3SMOKHBIX TUITMYHBIX OIIMOKAX, BCTPEUYAIOIIUXCS TPH BHIITOJIHEHUH 33 JaHHS.

Jns  Meroauyeckoro obOecneueHuss M PYKOBOJACTBA CaMOCTOSATENbHOM  paboToil B
00pa3oBaTEFHOM YUPEKACHUU pa3pabaThiBaloTCsl yueOHbIE TOCOOMS, METOINYECKHE PEKOMEHIAIIUH
[0 CaMOCTOSITETIbHON MOATOTOBKE K Pa3IMYHBIM BUJAM 3aHITHH C yUETOM CHEIHAIBHOCTH Y4eOHOM
JUCLUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTAa CTYAEHTOB, O0bEMa M COJEp)KAHUSA CaMOCTOSTEIbHOMN
paboTeI, hOpM KOHTPOJIS | T.1I.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS HHAWBUIYAIBHO WM TPYIIIAMU CTYIEHTOB B
3aBHCUMOCTH OT LIeJIH, 00beMa, KOHKPETHOW TEMAaTHUKU CaMOCTOSTENbHOMN paboThl, ypOBHS CIIOKHOCTH,
YPOBHS [TOATOTOBJIEHHOCTH 00YYarOIINXCS.

Bunamu 3aganuii U1 BHeay AUTOPHOM CaMOCTOSATENIbHOW PabOThl MOTYT OBITh:

- JUIsl OBJAQJCHUA 3HAHMAMU: YTEHHMsS TEKCTa; COCTABJIEHUS IUIaHAa TEKCTa; TIpaduyeckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAaHUE TEKCTa; BBIMUCKM M3 TeKcTa; pabora co
CIIOBapsIMM M CIIpaBOYHMKaM; Yy4yeOHO-HcCclefoBaTenbckas paldoTa; HCIOIb30BaHUE ayduo U
BHJIC03AIIMCEN, KOMIIBIOTEPHON TEXHUKH U VIHTEpHET pecypcoB U 1Ip.;

- 1715 3aKPETICHUs] M CUCTEMAaTU3alluy 3HaHUM: paboTa ¢ KOHCIEKTOM JIEKIIMH; TIOBTOpHas paboTa
HaJ y4eOHBIM MaTepuasoM; COCTaBJICHME IUIaHa, TE3MCOB OTBETA; COCTaBICHHE TaOuul, pedycos,
KpOCCBOPJOB, TIJIOCCapusl U1 CHCTEMAaTU3allud y4eOHOro MaTepuana; W3ydeHUEe CJOoBapew,
CIPAaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI; aHAJUTHUYECKass oOpaboTKa TEKCTa; MOArOTOBKA
COO0O01IeHNH K BBICTYIUICHHIO HAa CEMHHape, KOH(PEepeHIH; MOJr0TOBKa

pedepaToB, 10KJIaA0B; cocTaBieHue onorpaduii, 3aganuii B TecToBoil popme u ap.

- ansa GOpMUPOBAHMS YMEHUN: pelIeHHe 3aJad U YHOpakHEHUH 1o o0pasily; pelieHue
BapUaTUBHBIX 3a/1a4 U yNPaKHEHH; COCTaBICHNUE CXEM; PEIICHNE CUTYallMOHHBIX TPOM3BOJICTBEHHBIX
3aJ1a; MOATOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; IPOEKTHUPOBAHUE U MOJEIMPOBAHNUE Pa3HBIX BUJOB U
KOMITIOHEHTOB MPO(ECCHOHATBHON JIeITENbHOCTH, MOATOTOBKA MPE3EHTAIM, TBOPYECKUX MPOEKTOB;
MTOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; ONMBITHO-3KCIIEPUMEHTaIbHAsI paboTa; MPOEKTUPOBAHHE U
MO/JICJIMPOBAaHMUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCHOHATILHON AEATENILHOCTH U JIp.

Jnsa  obecrieyeHWs]  BHEAYJIUTOPHOM  CAaMOCTOATEIbHOW  pabOThl MO  AMCLMUILIMHE
mpernojiaBaTeNieM paszpabaThiBaeTCsl IMepeueHb 3aJaHuM A CaMOCTOSITENIbHOW paboThl, KOTOPBIi
HeoOxoauM a5 3G(GEKTUBHOTO YIIpaBiIeHUs JaHHBIM BUJIOM Y4€OHOU NeSTeIbHOCTH 00yYaroInXcsl.

[TpenoaBaTenb OCYIIECTBISAET YIIPABICHUE CAMOCTOATENBHOM paboTOH, peryimpyer ee 00bemMm
Ha OJIHO Y4eOHOE 3aHITHE U OCYLIECTBIISIET KOHTPOJIb BBIIOJHEHHS] BCEMU CTyJIEHTaMH rpynmbl. J{is



yn0o0cTBa IpenojaBaTeslb MOXET BECTH BEIOMOCTb y4YeTa BBINOJIHEHUS MUHUMyMa 3aJaHui,
HEOOXOIUMBI JJIs1 IOIYCKa K UTOTOBOW aTTECTALUU 110 AUCIUILTHHE.

B mnpouecce camocTosTenbHOW paboOThl CTYNEHT NPHOOpPETaeT HABBIKM CaMOOpIaHU3alUM,
CaMOKOHTPOJISl, CAMOYIPABJICHUSI U CTAHOBUTCS AKTUBHBIM CaMOCTOSTEIBHBIM CyOBEKTOM y4eOHOM
JEATENbHOCTH.

CTyIeHT caMOCTOSTENIBHO OMPEAEIsieT PEXUM CBOCH BHEAYJUTOPHOH paboThl U Mepy TpyAa,
3aTpauMBAEMOI0 Ha OBJAJCHHUE 3HAHUAMHU W YMEHUSAMU IO KaXIOW JUCLUIUIMHE, BBIITOJIHACT
BHEAYJUTOPHYIO paboTy 1O MHIMBHIYaJTbHOMY IUIaHYy, B 3aBUCHMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Oro/KeTa BpeMEHH U APYTUX YCIOBUH.

ExXenHeBHO CTYIEHT [OJDKEH YIENATh BBIIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIIBHOU
paloThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBHINONHEHUH BHEAYIUTOPHOM CAMOCTOSTENBHONW pPAa0OTHI CTYJAEHT HMEET IPaBo
oOpamarecsl K MPErnojaBaTello 3a KOHCYJbTallMed ¢ 1eJIbl0 YTOYHEHUs 3a/aHusi, (JOpMbl KOHTPOJIS
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BBIIIOJIHCHHOI'O 3aJaHH .

6.3. MarepuaJjibl Il NPOBeJAeHHUS] TEKYNIero UM MPOMEKYTOYHOI0 KOHTPOJISI 3HAHMH
CTY/IeHTOB
Bonpochl 1151 O1leHKH Ka4eCcTBA 0CBOEHUSI TMCIUTLINHBI

OnpeneneHne MHOXECTBA, MOJAMHOXKECTBA. MHOXKECTBO, OIpaHHYEHHOE CBEpXY (CHHU3Y), MPOCTO
OrpaHUYEHHOE.
Omnpenenenne TOYHON BepXHEH (HUKHEHN ) TpaHU MHOKECTBA.

Omnpenenennue NpocToi, CI0KHOM, 00paTHON (QYHKIHU.
OnpezneneHye 4eTHON, HEUETHON U IEPUOIUUECKON (DYHKLIUH.

Omnpenenenue Bo3pacraroiei, yobIBaroIei, CTporo MOHOTOHHON (DYHKIITMH B TOYKE, Ha OTPE3Ke [a, b]

Crioco6sb1 3aanust pyHKINN.
Omnpenenenue Nociae0BaTEeIbHOCTH.
Omnpenenenue nocae10BaTeIbHOCTH, OTPAaHUUYEHHOM CBEpXY (CHU3Y), IPOCTO OrPaHUYEHHOM.
Omnpenenenne 6eckoHeYHO 00bINOI (0. 0.) TOCIeT0BaTENBHOCTH (OECKOHEUHBIH TIPEen).
Omnpenenenne 6eckoHeyHO MaioH (0. M.) MOCIe10BaTeIbHOCTH (HYJIEBOI Ipees)
. Jlokazatb TeopemMy 0 CyMMe JIByX 0.M. ITOCIIe0BATEIHHOCTEH.
Jloka3zate TeOpeMy O pa3HOCTH JIBYX 0.M. ITOCIEI0BaTEIbHOCTEH.
Jloka3aTe TeOpeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. [TOCIIE10BATEIbHOCTEN.
Jlokazate TeopeMy 0 IPOU3BEACHNUHU 0.M. HA OTPaHUYEHHYIO I10CIIEeI0BATEIbHOCTb.
Hoxazats Teopemy o nepexoje 0.M. B 6.0 mociieJoBaTeIbHOCTh U HA00OPOT.
Onpenenenue cXoasIIeNcs MOCIeI0BaTEIbHOCTH (KOHEUHBIH Mpee).
Jloka3aTh OCHOBHYIO TEOPEMY O CXOISIIEHCS MOCIEA0BATEIbHOCTH.
Jloka3ate TeopeMy 0 €AMHCTBEHHOCTH MpeJielia CXOAIIECs 0CIeJ0BaTeIbHOCTH.
Jloka3aTh TeopeMy 00 OrpaHUYEHHOCTH CXOJIALICHCS MOCIe10BaTEIbHOCTH.
Jlokazatbk TeopeMy 00 apupMETHUECKHUX JEHCTBUAX CO CXOAALIMMHUCS TOCIIEA0BATEIbHOCTIMH.
JloctaTouHble YCIOBHS OTCYTCTBUS Mpeielia MOCIeI0BaTeIbHOCTH.
Ornpenenenne pacXoaaUIencs MOCIEA0BATEIbHOCTH. ) (
{2 N

JlokazaTb OTCYTCTBHE Mpeieiia MOCIE10BATEIbHOCTH ,{ sin| 5 n |},{ COS| 5 n |}

N N SN

Ornpesenienre BO3pacTaroliei, yObIBaroOIIei, CTpPOr0 MOHOTOHHOM MOCIEIOBATEIEHOCTH.
Omnpenenenue HeBO3pacTarolIeH, HeyObIBaIOIIEH, MOHOTOHHON TIOCIIEIOBATEIILHOCTH.
Jlokazatb TeOpeMy 0 CXOIUMOCTH MOHOTOHHOﬁ[O aHI/Iqﬂ{Hoﬁ MOCJIEI0BATEILHOCTH.
iyl
+

3
W)

. JlokazaTh TeopeMy O Tpejese MPOMEKyTOUHOM MOCIIEA0BATEIIEHOCTH.

TeopeMa 0 CXOOAUMOCTH ITOCICA0BATCIbHOCTH % ‘



%8 OnpezesieHre KOHEYHOTO U OECKOHEYHOT0 NTPeIesIoB YHKIIMH B TOYKE.
. JlocTaTouHbIE yCIOBUSA OTCYTCTBUS MpeJiena (hYHKIHH.

31. Haiitu nipenen pynxuun f (X) =sinx, f (X) = COS X, Ipn X —> 0,
32. Onpenenenue 6.M. u 6.6. QyHKIIUU B TOUKE.

33. Onpenenenne 6.M. PyHKITUH OJTHOTO TTOPSIKA.

34. OmnpeneneHune YKBUBATCHTHBIX 0.M. (DYHKITHIA.
35. Onpenenenue 6.M. QyHKIHH 00Jiee BBICOKOTO MOPSIIKA MAIOCTH.

36. CBolicTBa 3HaUKa 0( )

37. Omnpenenenue 6.0. pyHKIMI 01HOTO IOPsiIKA pOCTa.

38. Onpenenenne 6.6. pyHKIIMU O0JIEE BBICOKOTO MOPSAKA POCTA.

39. Jlokasarb nepByr0 TEOPEMY O CYIIECTBOBAHUU Tpezesia GYyHKIIUU B TOUKE.

40. Teopema 00 apuMeTHIESCKUX NEUCTBUAX C TIpeaeaaMu (QyHKIINH.

41. OnpeneneHne 0JHOCTOPOHHUX (TIPABOTO U JIEBOTO) MIPEIEIOB (YHKIIUU B TOUKE.
42. Bropas TeopeMa 0 CyIIecTBOBaHHUH Tpezesia QyHKIUH B TOUKE.

43. Jloka3zaTb TeopeMmy 00 apu(pMETHUECKUX ACHCTBHUIX C HEMPEPHIBHBIMH (DYHKIIHAMH.
44. Jloxa3zaTh MepBbIi 3aMeUaTeIbHbIN Mpeel.

45. Jloka3aTh BTOPOU 3aMeUaTeIbHBIN MPEIeI.

46. Tabmuna SKBUBAJICHTHBIX (DYHKIIWH.

47. TlepBoe 1 BTOpPOE OIPE/ICIICHUS] HETIPEPBIBHOM (DYHKIIMH B TOUKE.

48. ViccnenoBaTh Ha HEMPEPHIBHOCTE QYHKIMIO Y =Sin nX,y =cosnx,y=x3,y=x*,y=e™ npu xR .
49. WccnenoBath Ha HETIPEPHIBHOCTh QYHKIMIO Y = In x npu X)0 .

50. Onpenenenre 0 JHOCTOPOHHEH (JIEBO U MTPaBOi) HEMPEPHIBHOCTH (DYHKIMH B TOUKE.
51. Teopema 0 HETIPEPHIBHOCTH (DYHKIIMU B TOUKE.
e Kiraccudukanus Touek pa3pbiBa QyHKINH.
e Hccnendpars Ha HefpepHBIf/OCTb (pyHKfI/H/I:

X

1 1

sin—,y=cos—,y=e ,Y=——-,y=arctg—,y=arccty_ p yquye x=0.
X X 14 2Ux X X

e Jloka3aTh TEOpEMY O HEMPEPHIBHOCTH CI0KHOM (DYHKIIMM B TOUKE.

e Omnpexnenenue npou3BoaHoN GpyHkuuu. Ee reometpruueckuii 1 GU3NUECKU CMBICII.
e VYpaBHEHHUE KacaTeIbHOW U HOpMaJU K TpaduKy PyHKLUH.

52. Onpenenenune quddepeHIupyemMont QyHKIHH.

53. Jlokazate Teopemy o nuddHepeHIpyeMOCTH (QYHKITHH.

54. Jlokaszatb TeopeMy O HempephIBHOCTH AU epeHnpyeMoit PyHKINH.

55. Onpenenenne quddepennnana GyHKIUH.

56. /loka3zatb TeopeMy O MPOM3BOAHOM CyMMBI U pa3HOCTH JIBYX (DYHKLUIL.

57. Jlokaszatb TeopemMy O MPOU3BOIHON MPOU3BEACHUS ABYX (PYHKLIUH.

58. Jlokazatb TeopeMy O MPOU3BOJAHOM YaCTHOTO ABYX (DYHKIIMH.
59. Ucxonst u3 onpeneneHus, HalTH MPOU3BOIHYIO (DYyHKIINU

y=x,y=x},y=x"y=sin ax,y=sin(ax2),y=cosax,y:cos(axz),y:e""x,y:e“”‘xz,y=2‘axz y = In nx

65.Tabnuma npou3BOIHBIX JIEMEHTAPHBIX QYHKINH.

66.J/lokazath TeopeMy O MIPOU3BOJHON CIOKHON (PYHKITHH.

67.Jlokazatb TeopeMy O IPOU3BOJHON 00paTHOM HYHKIIUH.

68.Mcxons u3 TeopeMbl O MPOU3BOAHOM 00paTHOW (YHKIMH, HAUTH MNPOM3BOAHYIO (DYyHKIUHU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos x.

69.0mpesenenne mapaMeTpUIECKU 3aJaHHON (DYHKITHH.

70.ITepBast npon3BOIHAS TAPAMETPUUECKHU 3a1aHHON (PYHKITHH.
71.OgHocTOpOHHHME (JIeBask U IIpaBasi) MPOU3BOIHBIE PYHKIIUU B TOUKE.
72. Teopema 0 CyIIeCTBOBaHUH IPOU3BOTHON (PYHKIIMHU B TOUKE.



73. Haiitu mpousBoguyio Gynxmun Y = XY = Xy = B ToUKe x=0.
| \/_ E

74. Jloka3aTb ”HBApUAHTHOCTH (hOpMBbI IiepBoro auddepeHiuaa.

75.CgoiicTBa nepBoIx AudepeHnanos.

76. Tabmuia nepBeix 1udHEepeHIInaIOB.

77.0npeenieHne BO3pacTarole, yobpIBaroIIei, CTpOro MOHOTOHHOM (PYHKITUH B TOUKE.

78.loka3aTtb TeOpeMy O JOCTaTOYHBIX YCIOBHSIX MOHOTOHHOCTH au(pdepeHiupyemMoil pyHKIuN B

TOYKC.

79.OmpeniesieHne TOYEK JJOKATbHOTO MaKCUMyMa, MUHIMYMa, SKCTpeMyMa (pyHKIHH.
80.lokazath Teopemy Depma (0 HEOOXOAMMBIX YCIOBHSX OKCTpeMyma AuddepeHiupyeMoit

byHKIIH).

81.Onpenenenue crainoHapHOM Touku nuddepeHupyemMon GyHKIIH.
82.Jlokazate Teopemy Posuist (0 HyJie mpou3BOAHOMN).

83.Jlokazatbk Teopemy Jlarpanxka (popMyra KOHEUHBIX IPUPALIEHUH ).
84./1okazatb Teopemy Komu (o6o0menHas opMyiia KOHEUHBIX TPUPAILECHUH ).
85.1IpaBumno Jlonurans.

86. ®opmymna Teiinopa.

87.HammicaTh TiepBble TpH HEHyJIEBBIX uieHa psa Teiinopa dynkmuu Y = X*,y = X° B Touke X, = 1.
88. ®opmyna MaxkiopeHa.

89. Hanucats IIEPBBIC TpH HEHYJIEBBIX YJIeHA psana MakiopeHa byHKIUN

y=(x-1)"y=(x-1)",y = (x-1)’.

NSO~ WNE

90. /Ioka3aTb TeOpEMy O HEOOXOIMMBIX YCIOBUAX IKCTpeMyMa (PyHKIIUH.

91.0mpenenenne KPUTHUECKOW TOUKU QYHKIIUH.

92.Jloka3aTb TEOpeMy O JIOCTaTOYHBIX YCIOBUAX IKCTpeMyMa (DyHKIHH.

93.0mpenenenue BHITYKIOH (BOTHYTOH) MU depeHIpyeMoi (yHKIUH.

94.Teopema 0 10CTaTOYHBIX YCIOBUAX BBITYKIOCTH (BOTHYTOCTH) AU depeHunpyemoit pyHKIUH.
95.0mnpenenenne Touku nepernda auddepeHuupyemoit PyHKIuu.

96.HeoOxoaumMele yciaoBus ToUukH nepernda auddepenunpyemoit pyHKIUM.

97.JlocTatouHble YCIOBUS TOUKH nepernda auddepeHuupyeMoit pyHKINH.

98.0mpenenenne HaKJIOHHOH (ITPaBoH, J1€BOI) U BEPTUKAIBHONU aCUMOTOT rpaduka QyHKIHIH.
99.Teopema 0 HaKJIOHHON aCUMNTOTE rpapuKka GyHKINH.

Z[OHOJ'IHI/ITGJ'IBHBIG BOIIPOCHI

Besikas nu quddepenunpyemast QyHKIUS SBISETCA HENPEPHIBHON?

Bcesikas nmu HenpepbiBHas GyHKIMSA SBIIsIeTCS TUPepeHIupyeMoii?

Beskas nmu quddepenunpyemast B Touke GyHKIUS UMEET KacaTelIbHYIO K rpaduKy B 3TOM TOuke?
Bcesikas nmu cranimoHapHas TOUKa SBISETCS KPUTUUECKON ?

Bcesikas nmu kpuTudeckas TOUKa sIBISETCS CTallMOHApHOW?

CyecTByeT J1 KacaTenbHas K rpaduky nuddepeHupyeMoit pyHKIM B Touke neperuda’?

B 1100011 11 KpUTHYECKOH TOUKE CYIIECTBYET KacaTeiabHas K rpaguky?

B mt000ii 11 cTanimoHapHO# TOUKe CyIIECTBYET KacareiabHas K rpaduky?

KonTpoJibHbie padoThl

KonTponbnas pabora Ne 1.

Brruncnenue npenenos.



MaT. AHanus. Ne1
Bbluncnuntb

(x +x+1\|

1)%( ¥+l )

. (1= V3 )in(x)

2) ol x —2x +2x7 —2x+1

1
lim (cosan)tg(x—l)
3)

x2+2x+1 1+x

2 lim = (32 -2)

o MM +xsinx —1
lim >
5) x—0 X

Mat. AHanuns. Ne2

Bbluncnutb npenenbl:

lim (SX . 4)ctg(x—1)
1) x—1

_ In(x — 2)
lim
2) x—3 X3—3X2+X—3

) i/Zb+x—i/28—x
T

2 cos2nx -1

2 | !ﬂ] sin?(x 1)

(x +x+1\
m e )
5) X%ook j

Mart. AHanna. Ne3

Bbluncnutb

lim k_tg_x )

. (- Jx+7)

2) 2 X —2x +4x -8

In(4-3)

3) x—1 tg(x—l)

3 cosx — 1
lim
4) 0 [n cos2x

2x2 +3x—1)
m| —————
5) x%wkzxz —3.x_lj

Mart. AHanuna. Ne4

Bbluncnutb npenenbl:

lim (1+mn(x+1)-Inx)"

1) X—>0

- tq(x 2)In(x-1)
2) xX—2 8X +16

3/px-1
imye 1

3) x»1 sin TX

f AT+x-2
4) }El2 \[X‘}‘

lim (4x+x)5“1’x

5) x—0




Kontponbnas pabota Ne 2.

[TpousBogHas GyHKIHH.

MaT. AHanmn3. Ne1

1) HanTn
NPOV3BOAHYIO

yr
2) Hantu npoussogHble X

y’: y _ tg W)In(3x+2) |

y!
XX ot dyHKUMM Y=Y(X), 3a0aHHON NapamMeTpPUIECKM:

x =e2t(2—-12) 1 y =e2t(12 + 2t);

yr
3) Hantn npowusBoaHble

y2 —2Iny—x? = 2¢* °

X

y!

X ot dyHKUMM y=Y(X), 3a4aHHON HESABHO:

4) Belumcnutb cnepytowmne
npeaen.i:

Mat. AHanuna. Ne2

1) Hantn
NPOVN3BOAHYIO

Ve 1
] 4 _ 405 (x) Ilm' X yxé’
lim . e
x—0 : x—0 \ )

sin X

[y = h i/X—Z)ctg(3x+2)

L

X.— 5t +.cto(5t) — 5t —tg(5t)
Ot — ) Nl 48 SETTEITTET
Vi
3) Hawtu X M or dyHKUMM y=Yy(X), 3a4aHHON HESABHO:
Npon3BOAHbIE
y3X + Inéin X) =siny

li In(cos(4x)) Iim( tgx)%—
Im A2 | _—

N SIn X




4) BblumcnuTb cnegytoLine
npeaens:

x—0



MaT. AHanus. Ne3

y= COS(7 )In(5x+2)
/ /X8
1) Hawntu J. .

NPOW3BOAHYO ’

y o
2) Hantn nponsBoaHble X, XXor dyHKUMM y=y(X), 3agaHHON NapamMeTpUYECKN:

= 2t —sh(2t) y=2t—ch(2t),

Y,

3) Hantu X , y»( OT pyHKUMM y=Y(X), 3aaHHON HEABHO:
npou3BoaHbIE

y2X+ In{)cos X)=cosy

lim 3 lim (tg)**

4) Bbluncnutb cnegytoLue x>0 , e
npenens:

MaT. AHanuns. Ne4

1) Hasirw y :y = Clg g{ \/XT )th(3x+6) |

NPOU3BOAHYHO ' !
y o

2) Hantu npoussogHble X Xor dyHKUMM y=y(X), 3a4aHHON NapamMeTpUyeCcKu:

X = e 3t cht y:e_3t5ht .

yx YX,X

3) Hantn npowussoaHble , OT (pyHKUMM Yy=Y(X), 3a4aHHON HEABHO:
2y?+In(sinx)=xcos y

. thX Sln X ctgx
lim——=——

||m (In(ex+e))

4) BblumcnuTb crieaytoLime x50 5X° NG
npeaensi:

Konrponsnas padora Ne 3.

Huddepennman GyHKIHH U TPOU3BOAHAS BBICIIIETO ITOPSIIKA.




MaT. AHanus. Ne1

/ 3 In(3x+2)
1) Haintn andpcpeperuman dy = tg X ;
2) Haitu nponasogHyio yo0: ¥ = (22)( +x)In(2%+1)

3) Pa3noxuTb (yHKLMIO MO LieNbiM HEOTpULIATENbHLIM CTeneHaM asyyneHa X+2 ao
4eTBEepTOro

y=sin(6-2x)
YrieHa: .
4) PasnoxuTb No LenbiIM HeoTpULUAaTeNbHLIM CTEMNEHSIM NePeMEHHON X:

2c0s(x? )-2

y=3 ; 0w Y= In Z 12
X X X
godneHac | OO 4YJieHa C .

MaT. AHanns. Ne2

1) Hantun gudbcbeperuman dyy = th
y=(3x +2x)co
2

é 2 )ctg(3x+2) .

2) Haittn nponssogHyto y©O: (Bx+2)

3) Pa3noxuTb yHKLIMIO MO LieMbIM HEOTPULIATENbHBIM CTEMNEHAM AByyneHa X—2 oo
4eTBEPTOro

1
- IX+6

4) Pa3noxuTtb No uenbim HeoTpuuaTeribHbIM CTENEHAM nepemeHHoﬁ X:

YyneHa:

X2

y =2/cos( x? ¥ y:In_rX x4
OO 4neHa C OO 4neHa C

MaT. AHanns. Ne3

/ 3 In(5x+2)
1) Hantn gucbdeperumnan dyy = COS X ;

y . y=(3x +X)sin(3x+1
2) Haitv nponssogHyto yioo: Y (2 )sin( )

3) Pa3noxuTb yHKLMIO NO LieNbiM HeoTpULIATENbHLIM CTENeHAM asyyneHa X+3 no
4eTBEpPTOro

y=In(1-2x)

YyneHa:

4) PasnoxuTb N0 LefbiM HeOTpMUaTeNbHbIM CTENEHAM NEPEMEHHON X:

Bsin (x2 )— 6
y="4 X2 y ° X8
gouyneHac godneHac .




Mart. AHanna. Ne4

1) Haitn andbchepenumandyy = Ctg

2) Hantu npon3BogHyto

(3/75 )th(3x+6)
X :

Yoo, ¥ = (5x +X )%Hl) .

3) Pa3noxuTb yHKLMIO MO LieNbIM HEOTpULIATENbHLIM CTeneHaM ApydneHa X—4 go

4eTBEpPTOro

1
y:

7

1

yrieHa:

4) PasnoxuTtb No uenbim HeoTpuuaTesribHbIM CTENEHAM nepemeHHoﬁ X:

| e —2x -1
y =4/1-sin X3 x5 y=N——7 ——

gouyneHac

X3
JodrieHac .

KonTponbnas padota Ne 4.

Heonpenenenusiii UHTErpa.

MaT. AHanus.
Ne1

J(9x — BX 2)e-x+1dx
1)
J' 2X+1

V12x —4x?% -5

253

3) J (o2 +16)(3—2x)dx
j(cos3 (2x)-sin 4 (4x))dx |

5) Pa3noxuTb Ha npocTenme

. 2)

dx

4x* + 14
(16X4 — 81)(3 +4x — 4x2 )(27 _ 83 )2 |

MaT. AHanus.
Ne2

y j arcsin’( 2x)dx

j 3x-1

V3 + 6x — 9x?

244y

1_Q«3

I (cos4 (3x)-sin’ (4x))dx ’

5) Pas3noxuTtb Ha
npocrenne

dx

9—2x?

(1-256x* Y (42? +5x +1)( 642 — 1)




MaT. AHanus.
Ne3

3) J. (sin*(2x) - cos’(2x) )dx |

5) Pa3noxutb Ha npocTenne

15222
(16 —81x*) (4 —12x+ 9x2 ) (27x° - 8)’

Mat. AHanus.
Ne4
2
2)
3) 1
4
)
5) Pasnoxutb Ha
npocrenLne
74x2 + 90
(x* - 256)* (-4 +5x -2 )(64-x°)

2 ceMecTp.
KonTponbnast padota Ne 5.

OmnpenieneHHbI HHTErpal U €ro IPUI0KEeHHUs.

Mart. AHanua. Ne1
1) Hantu gnvHy oyru Kpyusom

x> +y° =4y+4x—4

OorpaHn4YeHHon
npsmon

X+y<2

, 00bem Tena, nony4eHHoOro
BpaLleHneM AaHHON ourypbl BOKPYr OCK
Oy, nnowagb NOBEPXHOCTU AAHHOTO

Tena.

2) Bbluncnutb nnowagb dovrypesl,
)3a,u,aHHoV|5| wane puryp

napaMeTpuU4ecku

Mat. AHanuna. No2

1) Hantu gnvHy ayrmn Kpusom

X’ +y’ =—6y+2x—6
y+x=>0

, OFPaHN4YEHHOM

npsiMou , 06bem Tena, Nony4YeHHoro

BpalLleHneM JaHHOW hurypbl BOKPYr ocu

Ox
nnowanb NOBEPXHOCTU AAHHOrO Tena.
2) Beluncnntb nnowwans douvrypbl, 3agaHHQ
NE)
napametpuueck Y = 8-4
n:

-sint
—cost) y=15

=10
bt

[(x=8(t—sint)
Y= 8(1—cost)

N

=«



L

(0<x£16n,y28—4 3)
(0<x<20m,y>15) -

Y J' (4x—3x )cos(4x)dx 1) _[ x¢ In (3x) dx
j 33xX+4 dx I 4x+1 dx
V12 —12x — 9x? V8 +4x — 4x?
2
Ox“+8 "
8+ 27x°

I 16 -17x

(2 +9)(5- 4) & I (cos* (5x) — sin* (3x) )dx



3) Bblumcnutb nnowaab purypsl, 3agaHHon

>
B MONSIPHLIX KOOPAVHATAX: | >1+coso ,

r<i,

T

j X €0S 2xdx
4) Bbiuvcnntb nHTerpan: o

3) Bblumcnutb nnowagb urypsl,
3aaHHON

r <3sin 3¢

B NOSIAPHBIX KOOpANHATaX:
r=1.

4) Bblumcnutb nHTErpan:
1

27jx3\/4—3x2dx
0 -

MaT. AHanua. Ne3

1) HanTtu gnvHy oyrm KpuBom

X2 +y? =2y +6x—6 §
, OrpaHNYEeHHOM

npsiMon

X+y<2
, 06bem Tena, Nony4eHHoro

BpaLLleHnem gaHHon courypbl BOKpyr ocu Oy,
nnowiagb NOBEPXHOCTU JAaHHOro Tena.
2) Beluncnutb nnowans dourypl,
3aJaHHOM NapamMeTpU4ECKu:

X = 6(t —sin t)
Y= 6(1-cost) y=3

(0<x<12r,y>3)

3) Bbluncnutb nnowaab gurypbl, 3a4aHHON

> 2qi
B NONAPHbIX KOOpAUHATax: r>3sin 4(P ,

r<i.

1
75jx5\/9—5x3dx
4) Bblumvcnutb nHTerpan: o

MaT. AHanua. Ne4
1) HanTtu gnnHy gyrm KpueBon

X2 +y% =4x—-8y 16 §
, OrpaHN4YeHHOM
npsMon
X—-y=>8
, 06bem Tena, Nony4eHHoro
BpaLleHnem AaHHoN omrypbl BOKPYr OCU
Ox,

nrowaab NOBEPXHOCTUN JAaHHOro Tena.

2) Bblumcnutb nnowans gurypel,
3aJaHHoOMN

napamMmeTpuUYEeCcKu: y=126 3,

Jx =12(t-sint)
Y =12(1-cost)

(0<x§24n,y212+6\/3')

3) Bblumcnutb nnowaae urypsl,
3aJaHHOMN

< .
B NONAPHbLIX KOOpAuHaTax: r<l+sing ,
r<i.

n

fxsin 4xdx
4) Bblumcnutb nHterpan: °




Kontponbnas padota Ne 6.

@OYHKIIMY MHOTUX TIEPEMEHHBIX.

MaT. AHanus. Ne1

1) HanTtu nonHein gnuddepeHuman BTOporo

2
nopsigka du BTOPYIO YaCTHY0

MPOU3BOAHYIO

o

W oT cbyHKu,MMu N f(é’n), ro

E=3x-2ymn =-3x—2y?

e

z=12(x,Y)

2) Ons dyHKuun HaWTW YacCTHble

NPOnN3BOAHbIE NMEPBOro N BTOPOIro nopsaaka
2x? -3y — 222 =sin(3z)

3) BBoas HOBble He3aBUCUMblE
nepemMeHHble, Npeobpa3oBaTb ypaBHEHWS

822 10z 0 _y _
axdy T x oy " S=xMEX
, €CIn
4) ViccnepoBaTb Ha 3KCTpPEMYM

7=e%Y(2-4x% +2y)

Mat. AHanns. Ne2

1) Hantu nonHbIn
anddepeHymnan BToporo

d?u
nopsaaka 1 BTOPYHO YaCTHYIO

o
oxZ u="f(g,
NPOWN3BOAHYIO OT (PYHKL MK (E" n),
£ =3x% —2ym =5y —3x
roe
Z=17(X,
2) Onsa dyHKuun (.y) HanTu

YacCTHble

Npou3BOAHbIE NEPBOro 1 BTOPOro
nopsiaka

3x% -2y -2z =In(22)

3) BBoas HoBbIE
He3aBMCKMbIE MEPEMEHHbIE,

npeobpasoBaTb ypaBHEHWS

'z 1oz _
Oxoy Y OX E=ym=xy
, ecnm
4) iccnepoBaTb Ha 3KCTPEMYM
7= (4x+2y? - 4)

Mat. AHanns. Ne3

1) HanTtu nonHein guddepeHuman BTOporo

2
nopsinka 94U 1 BTopYyIo UacTHyio

NPOU3BOAHYIO
o
oyZ u=f(§,
OT (hyHKUMN (é n), ra
E =4x+2y*m =2x-3y

e
z2=2(X,Y) ...

2) Ans pyHKLMM HanTn

YacCTHble NPOM3BOAHbIE NEPBOro U

BTOPOro nopsiaka

Mat. AHanuns. Ne4

1) HanTtv nonHbIn

2
anddepeHuman BTOpPoro nopsiaka d-u
N BTOPYHO YaCTHYH

o2
MNPOM3BOAHYO OX0Y o7 pyHkumn U= f
(&)
& =3y —2xm =4x? -6y
roe
z=17(X,
2) Ons dyHKunm (x.3) HanTu

YacTHble

NPOuU3BOAHbLIE NEPBOroO 1 BTOPOro
nopsiaka




3x - 2y? — 322 = cos (32)

3) BBOaS HOBbIE HE3aBMCUMbIE
nepemMeHHble, NnpeobpasoBaTb YpaBHEHUS

2
CTLl%_y  e=2yn="
oy yox y

, ecnm

4) ViccnepoBaTb Ha 3KCTpeMyM

7=eYX2x-y?> +2)

3x?+3y—3z% = 8z

3) BBoas HoBbIE
He3aBUCKMMble NEPEMEHHbIE,

npeobpasoBaTtb ypaBHEHUSI

0%z 0z
3—2—4_:()
OX oy

E=2x*+3yn =X

, €Cnn

4) ccnepoBaTh Ha 3KCTPEMYM
z=e"Y(3x —6y—6)

KonTponbnas pabora Ne 7.

[ToBTOpHBIE UHTETPAIIBI.

Mat. AHanuns. Ne1

_U xydxdy

1) Bbumcnutb , roe
D D:

X2+ Y2 <2%, X2 +y? <2y

2) N3mMeHUTb NOPSiA0K UHTErPUPOBaHMS

1 JX 2
Jox [ £ (¢ yydy + fax [ £ (x y)dy
0 0 1 0

] (x, y)axdy

3) B oBovHOM uHTerpane ©
nepenTn

K MONSIPHLIM KoopAMHaTam u
paccTaBuTb Npeaenbl MHTerpupoBaHus. D:

X2 +y? <4x,x<2,y>0

4) C nomoLLbto ABOMHOIO MHTErpana

Mat. AHanna. Ne2

” xydxdy

1) Bblumncnutb , roe D:
D

X2+ y? <-Ax, x> +y?>4y,y>0

2) 3mMeHUTb NopsaoK MHTErPUPOBaHUSA

e In x e? 2-In x

[ax [ £ y)dy+ [dx [ £(x y)dy

1 0 e 0

[ (x, y)axdy

3) B oBoMHOM MHTerpane D
nepenTu

K MONSIPHbIM KoopANHaTaM 1 paccTaBuT
npeaenbl MHTerpupoBaHus. D:

X2 +y? <-6y,y>-45 x>0

4) C NOMOLLbO BONHOTO
MHTerpana BblMUCINUTb

BbIYUCAUTL. NNOUaAL ULYPLL, OrpaHUYEHHO’

JIMHNAMW:

Xy=4 y=4x,y=1

nrowanb ourypel,
OrpaHUYeHHON JIMHUAMMN:







Mat. AHanmna. Ne3

J'J' xydxdy

1) Bblumcnutb , rae
D D:

X2 +y? <4x,x%2 +y? <-4y

2) N\ameHUTb NOpPSIAOK UHTErpMpoBaHns

2 % 6 e
fax [ £ o y)dy+[ox [ F(xy)dy

] £ (x, y)dxay

3) B oBovHOM uHTerpane ©
nepenTn

K MONSIPHLIM KoopAMHaTam U
paccTaBuTb Npeaenbl MHTerpupoBaHus. D:

X°+y? <2y,y<15, x>0

4) C nomoLLbto ABOMHOIO MHTErpana
BbIMMCIINTL NoLwanb Qurypbl, orpaHM4eHHOM

Mat. AHanna. Ne4

” xydxdy

1) Bbluncnutb
D

,rae D:

X2 +y? <-2x,x2 +y2 <-2y,y<0

2) NaMeHnTb Nopsaa0K MHTErPMPOBaHMS
5 Vo o /s0=5%
Jox [ feoydy+ fax [ F(xy)dy

[ £ (x, y)axdy

3) B oBoHOM uHTerpane P
nepenTu

K MONSIPHBIM KoOpAMHATaM M paccTaBuT
npeaenbl MHTerpupoBaxus. D:

X2 +y? <-2x,x>-15 y>0

4) C NOMOLLb0 BONHOTO
MHTErpana BblMUCIIUTb

JIMHNAMU:

y=x2+5 Y=5-XX=2

Bonpocel k 3k3aMeHy
1 cemecTp

nnowanb urypel,
OrpaHUYeHHON JIMHUAMMN:

2

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

1. Akcuowmsl [Teano HaTypaJIbHBIX YUCCII. Koneunnie MmHOXKecTBAa. OCHOBHAS TEOpCMa O KOHCY-HBIX

MHOXXECTBaXx.

2. CpaBHeHue MHOXkecTB 10 MotHocTU. Teopema Kantopa-bepumreiina. Teopema Kantopa o
MOIITHOCTH MHOYECTBA MTOAMHOKECTB. MOITHOCTh KOHTUHYYMa.

3. AKCHOMBI IeHCTBUTEIBHBIX Yncell. TeopeMbl 0 TOUHOI BepXHEH U TOUHOW HIKHEH IpaHH.
[Tpunuun Apxumena. TeopeMa o IMIIOTHOCTH paliMOHAIBHBIX U UPPALMOHAIBHBIX YHCE.

4. Teopema 0 MOIIIHOCTH MHOKECTBA I€UCTBUTEIBHBIX YHCET.

5. Jlemma I'efine-bopens-Jlebera o mOKpBITHAX.

6. [Ipenen uncnoBoii mocneaoBareabHOCTH. CBOMCTBA CXOSIIIMXCS MTOCIEI0BATEILHOCTEH:
CIANHCTBCHHOCTH Hpenena, OFpaHI/I‘{CHHOCTB CXO,Z[}IH_IGI‘/JICH noCJIICA0BAaTCIIbHOCTH, CBOﬁCTBO



YCTOMYMBOCTH, MPEIET MOAYJISA, IPEACTbHBINA EPEX0]] B HEPABEHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBolicTBa CXOAALIUXCA OCIEA0BATENbHOCTEN: IPEAEIbHBIN IEPEX0/] B IPOU3BEACHUU U B
YaCTHOM.

8. Teopembl 0 mpezesie HEYOBIBAOIIECH U HEBO3pACTAIOIIEH TIOCIIEI0BATEILHOCTH.



9. Yucno e.

10. Teopema IlITombia.

11. Teopema o mpenesne TpoMeKyTOUHOM nocneaoBaTenbHoCcTU. [TpuHITMN KanTopa o BiIoKeH-HBIX
OTpEe3Kax.

12. TTpunaun boneiiano-BeiiepiTpacca 0 cXoaaencsnoanocie0BaTeIbHOCTH.

13. Kpurepwuii Komu cxoauMocTy oC/ie10BaTeIbHOCTH.

14. Onpenenenue npenena yncioBoit pynkiuu no Komru u mo I'eiine. DKBUBAJIGHTHOCTH
ornpenenenuii npenena ¢pyunkuuu no Komm u no I'eiine.

15. Kputepuii Kommu cymecrBoBanus npeaena QyHKIUH.

16. HenpepbIBHOCTH (PyHKIIMH B TOYKE M HA poMexyTKe. CBOWCTBA HEMTPEPBHIBHBIX (DYHKIIMIA:
HENPEepbIBHOCTh MOJLYJIsl, JJOKAJIbHAsl OTPAaHUYEHHOCTh, CBOMCTBO YCTOMUMBOCTH. Apu(MeTHUECKUE
OTIepaLiy C HEMPEPHIBHBIMHU (PyHKIMAMH. HenmpepbIBHOCTH CI0KHOM 1 00paTHON (yHKINU.

17. IlepBas Teopema BeliepmTpacca (00 orpaHU4eHHOCTH HeNpepbIBHON (QyHKIHH). BTOpas Teopema
Betiepmpacca (0 HanOoJbIIeM 1 HAaUMEHbIIIEM 3HAYECHUN ).

18. I1lepBas u BTOpas Teopems! bonbuano-Komm o mpoMexyTOUHbIX 3HaU€HUS HEPEPbIBHON
¢bysakuuu. Teopema o cymiecTBOBaHIH 00PaTHOM (DyHKITHH.

19. Teopema Kanropa o paBHOMEpHOI1 HENPEPHIBHOCTH.

20. Ilousatus npousBoaHoH, Tuddepenuupyemocts, auddepenunana pyHkuuu. ['eomerpuueckuit
CMBICIT IPOU3BOIHON U U depenmana. CpaBHEHNE TOHATHI TPOU3BOTHON H

Qg hepeHIpPyEeMOCTH.

21. OgHocTopoHHHE TPoU3BOAHBIE. CpaBHEHUE MTOHATUI HENPEPBHIBHOCTH U TP (HEpEeHIINPYEMOCTH.
Kpurepuii nuddepenumrpyemMocty (B TepMUHAX HENIPEPHIBHOCTU AU depeHnnanbHO-pa3HOCTHOTO
OTHOIIICHHUS).

22. lucddepennmpoBanue TUHEHHON KOMOUHAIIMY, TPOU3BEACHUS U YACTHOTO ABYX (PYHKIIUH.

23. IuddepennmpoBanue oOpaTHOM U c10xKHON QyHKIMH. IHBapHaHTHOCTH (POPMBI 3aITUCH TTEPBOTO
muddepenimana.

24. BpIBOJ MPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIUA.

25. [IpousBoanbie U qudepeHIrambl BRICIINX TOPSAKOB. Beraucaurensaas popMysta sl BEICIIUX
muddepeHnnanoB. Y ciI0Bre HHBAPUAHTHOCTH BBICIIUX U] PepeHIInanoB OTHOCUTENBHO 3aMEHbI
MIEPEMEHHOM.

26. ®opmysl JleitOHua (Boiciee qudGepeHIpoBaHNe TPOU3BEICHHS U CI0KHON (PyHKIINN).

27. Teopema depma 06 sxcTpemyme ¢pyHkimu. Teopema J[apOy o MpOMEXYTOUHBIX 3HAUEHUSIX
IIPOU3BOIHOM.

28. Teopemsl Pouis, Jlarpanska, Ko,

29. [epBoe nmpaBuioJlonuTans BIYACICHUS TPENIEIIOB

30. Bropoe npasuioJlonurans BEIUMCIEHUS MIPEIEIOB

31. Muorounen Teitnopa. ®opmyina Teiinopa ¢ ocrarounsiM wieHoM B ¢popme [eano.
EnuHCTBEHHOCTD Npe/CcTaBiIeHUs] (YHKIIMA MHOTOUJICHOM.

32. ®opmymna Teiinopa ¢ octaTouHBIM WieHOM B popmax, Komm, Jlarpanxa.

I1Th OCHOBHBIX pazioxeHuit o popmyie Teitnopa.

33. UnTepnonsmonHslii momuHoM Jlarparka. O1ieHKa TOTPENIHOCTH HHTEPIIONSIINH.

34. Kputepuii nocrostHcTBa (PyHKIMH. Y CIIOBHE CTPOTOif MOHOTOHHOCTH (DYHKITMH Ha IPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHbIE 9KCTpeMyMbl QYHKLUH, UX BUbI. HeoOXoaumMoe yciioBHe J0KaIbHOI0 3KCTpeMyMa.
JlocTaTouHbIE YCIOBUS JIOKATFHOTO IKCTpEMyMa B TepMHUHAX 1-0¥ MPOU3BOAHOM, 2-01 IPOU3BOTHOH,
N-TOM MPOU3BOJHOM.

36. Beimykiieie pyHKIINH, BUABI BRITYKIOCTH. JlOCTaTOUHOE YCIIOBUE CTPOTOM BHITYKIOCTH
¢byskuuu. Pacnonoxenue rpaduka BHIITYKIOW (GYHKIIMA OTHOCUTENIBHO KacaTeIbHOH.

37. HepaBenctBo Mencena. HepaBeHCTBO Mex 1y cpeTHUM apH(PMETHIESCKAM U CPETHUM
r€OMETPUYECKUM.

38. Hepasenctra lOnra, I'énpnepa, Komm-byHsixoBckoro, MUHKOBCKOTO.

39. Touku neperuda pynkuuu. Heobxonumoe ycnosue neperuda. Jloctarounoe ycioBue neperuoa.
Pacrnionoxxenue rpadrka QyHKINN OTHOCUTENBHO KacaTeIbHOM B TOUKe neperuoa.



40. [Tonstue 6a3b1. [Ipumepsr 6a3. [Ipexen uncnoBoit pynkuu mo 6aze. CBoicTBa

GyHKIMN, IMEIOIUX Tpeen 1o 0ase.

41. Kpurepuii Kommm cymiecTBoBaHus npezena mo 6ase.

42. Caérno-nopoxnéunsie 6a3bl. [Ipenen I'eitne mo 6a3e. DKBUBAJICHTHOCTH MOHATHIA Mpeaeano
I'eitne u mo Koy B ciayuae cC4€THO-TTOPOKAEHHBIX 0a3.
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43. Onpenenenne nnrerpaia Pumana. Materpan Pumana kak npenen mo 6a3e. OrpaHuueHHOCTh
UHTETpUpyeMOl (GYHKINH.

44, Nnterpanbable cymmbl JlapOy u ux cBoiicTBa: cpaBHeHHEe cymMmM Pumana u JlapOy, cyMMBbl
JapOy kak TouHble rpanu cymMmM Pumana, noBenenne cymm lapOy npu u3MenbueHUH pa3oueHus,
cpaBHeHUe cymM JlapOy st Tr0OBIX pa3OueHui.

45. Kputepuit uarerpupyemoctu Pumana.

46. nTerpupyemMocTs HENpPepbIBHON (PYHKIIMH U PYHKIIMH C KOHEYHBIM YHCIIOM TOUEK pa3phIBa.

47. IHTerpupyeMocCThb CIIOKHOU (QyHKIUHU. Apu(pMETHUECKUE OTIEPALIUH C
HUHTETPUPYEMBIMUDYHKIUSIMH.

48. Bepxuuii u HYkHUH nnaTerpaisl JapOy. MuaTterpanst JdapOy kak npenenst cymm HapOy. Kpurepwuii
MHTETPUPYEMOCTH (PYHKIIMHM B TEpMUHAX paBeHCTBa e nHTerpaios [lapOy.

49. OcHOBHBIE CBOMCTBA ONPEEIEHHOTO MHTErpajia: UHTerpaji OT eANHHUIIbI,
MOHOTOHHOCTb,JINHEHHOCTD, a1ITUTUBHOCTb.

50. IlepBast Teopema 0 cpeHEM 3HAYCHHH.

51. MHTterpan ¢ nepeMeHHbIM BEpXHUM MpesiesioM. HenpepbIBHOCTh MHTETpalia 0 BEPXHEMYTIPEACTY.
JuddepennnpoBanre HHTETpaia Mo BEpXHEMY Ipeey.

52. Bropas Teopema 0 cpeiHeM 3HAYCHUH.

53. ®opmyna Hetorona-Jleitbnuiia. 3ameHa nepeMeHHON U MHTETPUPOBAHUE 110 YACTSIM B
OIIPEACIIEHHOM UHTETpale.

54. ®opmymna Telinopa ¢ OCTaTOUYHBIM WICHOM B MHTETpaIbHOM hopme. HTEerpaIbHbIE HEPaBEHCTBA
I'énbnepa, Komu-byHskoBckoro 1 MUHKOBCKOTO.

55. Omnpenenenue HecobcTBeHHOTO HHTETpaia. @opmyna Herotona-JleliOnuna s HecoOCTBEHHOTO
UHTETrpaa.

[Tpu3HAKM CXOAMMOCTH UHTETPAJIOB OT HEOTPULATENbHBIX (DYHKIIUH.

56. Kputepnit Komm cxoquMocTi HeCOOCTBEHHOTO HHTETpasia. AGCOIIOTHO CXOASAIINECS HHTETPAIIbI.
[Tpuznaku A6ens u upuxie cXoAMMOCTH HECOOCTBEHHOI'O HHTETrpaa.

57. IloHATUS METPUYECKOTO U HOPMUPOBAHHOTO MPOCTpaHCTBA. OTKPBITHIE U 3aMKHYThIE MHOXKECTBA
B METPUUYECKOM IPOCTPAHCTBE, UX CBOWCTBA. CBSI3b MEXy OTKPBITBIMU U 3aMKHYTBIMU
MHO>KECTBAMHU.

58. [Ipenen no 6a3ze PyHKLUMHU CO 3HAYCHUSIMHU B METPUYECKOM NpocTpaHcTBe. CBoicTBa QyHKINH,
uMeromux npezaen. [peaen nocnenosarensHocTH. [penen pyHkunmu B TOUKe.

59. [Nonuble MeTpuyeckue npoctpancTia. [Ipuniun nomHotel Kanropa. [loanpocrpancTaa

nosiHoro npoctpancTsa. Kpurepuii Ko cymiecrBoBanus npesena.

60. [IpenkomMmaKkTHBIE MHOXKECTBA B METPHUECKOM IpocTpaHcTBe. Kputepuii
MpeIKOMITaKTHOCTH X aycopda.

61. KomnakTHbIE MHOXKECTBA B METPUUECKOM ITpocTpaHcTBe. KpuTepuii KOMIaKTHOCTH METPHUYECKOTO
npoctpancTBa. Kputepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM MPOCTPAHCTBE.
KomnakTHbie MHOeCTBa B R .

62. KoMIakTHOCTh B TEPMHHAX MOKPHITHNA. KOMIAKTHOCTH B TEPMUHAX IEHTPUPOBAHHBIX CHCTEM.
63. HenpepbIBHBIE OTOOpaXEHUSI METPHUECKUX MPOCTpaHCTB. [IpooOpa3 OTKPHITOTo U 3aMKHYTOTO
MHO>KECTBa IIPU HEMPEPHIBHOM 0TOOpaxkeHHH. HenmpephIBHOCTH CII0KHON (QYHKITHH.

64. HenpepoiBHBII 00pa3 kommnakTa — komnakT. Teopemsl Beliepmrpacca. JInuneitno
CBSI3HBIEMHO>KECTBA B METPUUECKOM MpoCcTpaHCTBe. HenmpepriBHBIN 00pa3 TMHEHHO-CBA3HOTO
MHO’KECTBA — JIMHENHO-CBA3HOE MHOXECTBO.

65. Teopema Kantopa o paBHOMEpHOH HETIPEPHIBHOCTH.

66. [ToHATHE TOMOJIOTNYECKOTO MPOCTpaHCTBA. OKPECTHOCTH, BHYTPEHHUE TOUYKH, IPEAETbHbIE



TOYKH, TOUKH TPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, Tpanuiia. [Ipenen mo 6aze
(YHKIMU CO 3HAUEHUSIMH B TOIIOJIOTHYECKOM MpOocTpaHcTBe. HerpepriBHbIE
0TOOpaKEHUSTOMOJIIOTHYECKUX MpocTpaHcTB. [loHsTre romeomopdusma.

67. UactHble mpousBoIHbIe, nuddepenimpyemocts, nuddepeniman pyakiuu. Kputepuit
muddepennmpyemoctr. Jloctatounoe ycnorue auddepeHuupyeMocT PyHKITUH.

68. Teopema o muddepeHupoBaHUN CIIOKHON QyHKIMU. THBapuaHTHOCTH (POPMBI
nepBorogudepennmana. [pasuna nuddeperupoBanms.

69. [IponsBoHas MO HaNpaBIeHUIO. I paleHT.

70. YacTHble MPOU3BOIHBIE BBICIIUX MOPSAKOB. Teopema 0 paBEeHCTBE CMEUIaHHBIX MPOU3BOIHBIX.
HenpepsiBHO quddepeHnupyempie GyHKITIH.

71. Inddepennnansl BRICIUX TOPAAKOB. Beraucinurenbaas popmyna s auddepeHnaaoBBhICIINX
MOPSAKOB. Y CJIOBHE MHBAPUAHTHOCTH BBICIIMX JU(PEpEeHIINATIOB OTHOCUTEIbHO3aMEHBI IIEPEMEHHBIX.
72. ®opmymna Teinopa ¢ octaTrouHbIM WieHOM B ¢opme Jlarpanka u B popme Ileano.
@opMyIaKOHEYHBIX IPUPALIECHUN.

73. JlokanbHbIe 3KCTpEMYMbI (PYHKIIMI MHOTHX MTepeMeHHbIX. Heo0Xxoaumoe ycinoBue 3KCTpeMyma.
JlocTaTouHOE yCIOBUE IKCTPEMyMa.

74. HesiBHas pynkuus. Teopema o HeIBHON (YHKIIMH.

75. Cuctema HesiBHBIX QyHKIUH. Teopema o cucteMe HesiBHBIX QyHKuuii. CyliecTBOBaHHE
oOpaTHOU (yHKIHH.

76. YcnoBHbBIE SKCTPEMYMBI (PYHKIIMII MHOTUX NIepeMeHHbIX. MeTon MHOKuTenel Jlarpanxa.
JocTtaTouHoe ycioBue 3KkcTpeMyMa B Meroze Jlarpanxka.

77. Juddepennupyembie oroOpakenus. Marpuna SAxodu.

78. [IpuHIUT CKUMAIOLINX OTOOPaKEHUH.
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79. Yucnosoii psin u ero cymma. Kpurepuit Ko n Heodxoaumoe ycinoBre cxonqumMocTH psiaa. Oomme
CBOWCTBA CXOSIIUXCS PSIIOB: CXOJMMOCTb Psijia Ml €0 OCTaTKa, TMHEHHAs! OTlepalys ¢ psJaMH,
COYETaTEeNbHOE CBOMCTBO psja.

80. [Ipu3HaKK CXOAUMOCTH PSAAOB C HEOTPUIATEIHHBIMH WICHAMH: OOIINNA KPUTEPUI CXOJUMOCTH,
npusHaku cpaBHeHus, Komm, lanamb6epa, Kymmepa u PaaGe. Materpanbshbiil npusnak Komm-
Maknopena. CxonumocTs psiaa Pumana.

81. ®opmyna cymmupoBanus Jitnepa. [locTosiHHas Diinepa.

82. [Ipusnak EpmMakoBa CXOAMMOCTH PSIJIOB C HEOTPHUIIATEIbHBIMU YJICHAMH.

83. [Ipm3nakwu JleiiOnnma, AGens u lupuxiie 1Jis MPOU3BOIBHBIX YUCIOBBIX PsiioB. OTleHKa ocTaTKa
psna Jleitbuua.

84. AGcomoTHAs B yCIIOBHAS CXOJMMOCTb psiioB. [lepecTaHoBKa YWIEHOB B aOCOIIOTHO CXOISIIIXCS
psiax.

85. YMHOXeHne a0COMFOTHO CXOISIIUXCS PAIOB. Y MHOKEHHE YCIIOBHO CXOISIIUXCS PS/IOB.

86. beckoHeuHble MPOU3BEIEHUS U UX CBSI3b € psagaMU. AGCOTIOTHO CXOAIInecs: 0ECKOHEUHbIE
npousBenenus. [Ipeacrasiaenue Diinepa 1 A3era-QyHKIUH.

87. PaBHOMepHas ¥ MOTOUEUHAsl CXOUMOCTb MOCIeI0BaTeIbHOCTH GYHKIMN. MeTprueckuit
KpUTepuil paBHOMEPHOU cxoauMocTu. Kpurepuit Komm paBHOMEpHOMN CXOAMMOCTH
nocsenoBaTelbHOCTH (yHKIMNA. HernpepbIBHOCTD NpeienbHON (YHKIINH.

88. IlpusHak [IuHN paBHOMEPHOM CXOAMMOCTH ITOCIIEIOBATEIEHOCTH (DYHKITHIA.

89. [IpenenbHblii Iepexo/1 MO 3HAKOM HHTErpaja U MPOU3BOAHOM IS TOCIIE0BATEIbHOCTH
GyHKIMIHA.

90. PaBHOMEpHas U OTOYEUHAs! CXOUMOCTh (pyHKIIMOHaIBHOTO psifa. Kputepuit Komm n
HE00X0IMMOE YCIIOBHE PaBHOMEPHOU cxomuMocTH psija. [IpusHak Beliepmtpacca paBHOMEpHO#
CXOJIMMOCTH (PYHKIIMOHAIBHOTO psiia. HernpepbIBHOCT CYMMBI psijia.

91. MpuzHaku AbGens u Jlupuxiie paBHOMEPHOH CXOAMMOCTH (YHKIIHOHATLHOTO psijia.

92. llounennoe nuddepeHnnpoBaHre U HUHTETPUPOBaHNE (PYHKIIMOHATBHBIX PSJIOB.

93. Crenennoii psia. [lepsast Teopema Abenst. Pagnyc n MHTEpBai CXOAMMOCTH CTEIIEHHOTO PsijIa.
®opmyna Komm-Anamapa.



94. HenpepbIBHOCTH CYMMBI CTEIIEHHOTO psiaa. Bropas teopema Abens. uddepenuupoBanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. TonsTHe aHAIUTUYECKON QYHKIIMH. AHATUTHYHOCTh CYMMBI CTEIIEHHOTO psiia. EMMHCTBEHHOCTH
MPEJCTABICHUS AHATUTHYECKON (DYHKIIMH CTETIEHHBIM PSIOM.

96. Psan Tetinopa. Kputepuii npencraBieHus QyHKIIUN CTETICHHBIM psioM. JlocTaTouHoe yciioBre
AHATTUTUYHOCTH. AHAJTUTUYHOCTh OCHOBHBIX 3JIEMEHTAPHBIX PyHKIUH. [19Th OCHOBHBIX pa3iOXKeHUH B
CTEIICHHBbIE PAIbI.

97. IlpyHUMT €AMHCTBEHHOCTH IS aHATUTHYECKUX QyHKIMA. [ToHsTHE ananuTH4ecKoi QyHKIMH
KOMIUIEKCHOTO TiepeMeHHOoro. KomruiekcHasi skcrioHeHTa u €€ cpoiictBa. @opmyiibl Ditiepa.

98. Anmpokcumanus HerpepbIBHBIX (pyHKIHM. Teopema CToyHa. AMPOKCHUMAITUS HEPEPBIBHBIX
¢byHKUMH anredGpandeckUMy U TPUTOHOMETPHUUECKUMH MHOTOUJIEHAMH.

99. Ckansipaoe npousBefeHre GyHKIUNA. AOCOTIOTHO U KBaIPaTUYHO UHTETPUPYEMbIe (PYHKIINH,
cBs3b Mexay HuMmH. HepaBenctBo Komu-bynskosckoro. Hopma ¢pynknun. CXo0auMOCTh B CpeTHEM
KBaJPaTUYHOM. ATIITPOKCUMAITUS CTYyIIEHYaThIMUA (QYHKIHUAMU (0€3 T0Ka3aTeNbCTBA).
Tpuronomerpuueckas cucrema QyHKIMHA U €€ CBOICTBA: OPTOrOHAJILHOCTB, ITOJIHOTA B PABHOMEPHOM
U CpPEHEM KBaJpaTUYHOM IPUOIMKEHUSX.

100. HeoGxoaumoe ycnoBue paznokeHus GyHKIIUU B PABHOMEPHO CXOISAIIUICS
TpuronoMmerpudeckuii psa. [lonstue psaa @ypoe. KommiekcHas 3anuch psga @ypse. Psg Oypoe B
clly4ae IPOU3BOJIBLHOIO UHTEpBAJIA.

101. Hopma TpuroHoMeTpHuyecKoro nojaMHoMa. BeipaskeHue cpeiHero KBaipaTU4HOro OTKJIOHEHUS
(GYHKIHMU OT TPUTOHOMETPUYECKOTOo rmosmHoMa. ToxkaectBo beccens. MuHUManbHOECBOICTBO
YaCTUYHBIX cyMM psifa Pypbe. Paznoxenne pynkunu B psg Oypbe, cXOAdIIMicA B CpeAHEM
KBaJJpaTUYHOM.

102. HepasenctBo beccens. PaBenctso [lapceBais. 3aMKHYTOCTh TPUTOHOMETPUYECKOH CUCTEMBI
¢bysakumid. OTHO3HAYHOCTH OnpeAeTeHus GYHKIMHA CBOUM paoM Dypbe.

103. Teopema Pumana o crpemiiennn kodpduuuenToB Oypee k Hymto. IHTErpaisHoe npeacTaBIeHne
YaCTUYHBIX cyMM psia Dypbe. Anpo Jupuxie u ero cBoiicTaa.

104. IMpusnak Juau cxogumoctH psiga Oypwe. [ToToueunas cxoqumocts psiia ypbe KycodHO-
IIIAJKAX QYHKIMH.

105. Pa3noxxeHnue cuHyca B 0€CKOHEUHOE POU3BEICHUE.

106. PaBHOMepHast cxoaUMOCTh psifa Oypbe HePEPHIBHBIX KyCOYHO-TIIAAKUX (PYHKIINH.
Nurerpuposanue psaaos Oypse.

107. CemeticTBa (hyHKIIHIA, 3aBUCIINX OT MapameTpoB. [loToueynas u paBHOMEpHas CXOJHUMOCTb.
JlocTaTo4HOE yCIOBHE PABHOMEPHOHN CXOOUMOCTH. MEeTpUYECKHii KPUTEpUN PaBHOMEPHOU
CXOJMMOCTH. PaBHOMEpHAasi CXOUMOCTh CeMeNCTBa (DYHKITUI Ha SI3BIKE MOCIIEeI0BATEILHOCTEH.
HenpepbIBHOCTB NpenienbHOM QyHKINH.

108. CoOcTBEeHHBIE MHTETPATBI, 3aBUCAIINE OT TAPAMETPOB, C IIOCTOSTHHBIMH TIPEIeIaMu
uHTerpupoBanus. lIpenensHblil nepexon 1o napameTpy 1MoJ 3HakoM HHTerpana. HempeprelBHOCTB
UHTerpana no napamerpam. JuddepeHurpoBanrue 1 UHTErPUPOBAHUE UHTETpaJla 110 MapaMeTpy B
CJIy4ae MOCTOSIHHBIX NPEJEIOB HUHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAITBI, 3aBUCAIINE OT TAPAMETPOB, C IIEPEMEHHBIMU TIpe/IeIaMu
uHTerpupoBanus. HenpepbIBHOCTH HHTErpaia no napamerpam. JuddepenipoBanre HTerpaa mno
rapaMeTpy B Cily4ae MepeMeHHbIX MPEIeI0B UHTETPUPOBAHMUS.

110. HecoOGcTBeHHbBIE HHTETPAJIBI, 3aBUCSIIUE OT apaMeTpoB. [loToueuynas u paBHOMepHas
cxoauMmocTs. Kpurepniit Komu u npusHak Beliepmrpacca paBHOMEPHON CXOAUMOCTH UHTETpaIa.
111. TTpuznaku AGens u J{upuxiie paBHOMEPHOM CXOIMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB,
3aBHUCSIIUX OT HapaMeTpOB.

112. HenpepbIBHOCTh HECOOCTBEHHOTO MHTETpaja mo napamerpam. uddepenurpopanue u
MHTErpUPOBaHNE HECOOCTBEHHOI'O MHTETpaJIa Mo Mapamerpy.

113. Tamma-pyHkuus u 6era-QpyHkuus. MHOXKECTBAa CXOTUMOCTH HIIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoaumocTh. Paznokenne raMma-¢GyHKIMU B OECKOHEYHOE IPOU3BEICHUE.

114. CoiicTBa raMMa-(pyHKINU: GOpMyJIa MOHWKEHHS, aHATUTUYECKOE MTPOJAOIDKEHHE TaMMa-
(GYHKIUMU B KOMIUIEKCHYIO TUIOCKOCTh, POpMYyJia TOTOTHEHHUS.



115. CroiicTBa ramma-pyHkuun: Gopmyna yaBoenus Jlexanapa, hopmyna ymHoxenus ["aycca (6e3
noka3aTenbeTBa). CBA3h MEXKIY DIJIEPOBBIMU MHTETPATIAMHU.

116. ®opmyna CtupiuHra.

117. Tlonsitue unrerpana @ypre. Muterpansuas popmyna Oypee. KommuiekcHas 3anuce HHTErpaia
®dypee. [Ipsmoe u o6paTHOE TpeodpazoBanre Oypre. DopmMysbl oOpareHusI.

118. CpoiicTBa ipeobpazoBanusi yphe: IMHEHHOCTh, OTPAHUYCHHOCTh, HETIPEPHIBHOCT.
IIpeoOpazoBanue Oypre npou3BoaHON. CBA3b MEXIY II1aIKOCThIO (PYHKIIMU U CKOPOCTHIO yObIBaHUS
e€ npeodpazoBanusa Oypoe. [Iponssonas npeodpazopanus Oypre.

119. IIpeobpazoanue Oypne 6eckoHeuHO TUDPEPEHIMPYEMBIX OBICTPO YOBIBAIOITUX (DYHKIIHIA.
®opmyna [Inanmepens. [Ipeobpazoanne Oypbe CBEPTKU YHKUINH.

120. TTonsTHEe aCUMIITOTUYECKOH 1OCIE10BaTEILHOCTH U ACUMIITOTUYECKOTO Pa3IoKeHus.
EnvHCTBEHHOCTh aCUMIITOTHYECKOTO pasyioskeHus1. Onepanuu co CTeeHHBIMUA aCUMITOTUYECKUMU
psnaMu: apupMeTUYECKHEe Ollepalui, IOYJICHHOE HHTErpupoBanue U quddepeHurpoBaHue.

121. ®opmyna cymmupoBanus Diinepa-MaxkiopeHa.

122. Jlemma Batcona.
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123. Bayrpennss u BHemHss Mepa JKopiaHna u ux CBOKMCTBA.

124. Kpurepuii namepuMocty MHOkecTBa 110 JKopaany. CBOHCTBa U3MEPUMBIX MHOYKECTB.

125. CgoiicTBa Mepsl JKopaana: KOHEUHAs aIIUTUBHOCTh, MEpa MPSMOTO IPOU3BEICHUS MHOKECTB.
Mepa rpaduka HenpepbIBHON Ha KOMIAKTE (QyHKIIUH.

126. Omnpenenenue kpatHoro uHTerpaia Pumana. MaTerpansusie cymmsl JlapOy U ux cBOMCTBA.
Kputepuii uaterpupyemoctu.

127. NaTerpupyeMocTb HeNpephIBHBIX PyHKIUH. CBS3b MEXKIY HHTETPHPYEMOCTHIO U
OI'PaHUYEHHOCTBIO.

128. NHTErprpyeMOCTh Pa3phIBHBIX (PYHKITHIA.

129. YeTsipe OCHOBHBIX CBOMCTBA HHTErpaja. VIHTerpanbHasi TeopeMa O CPEIHEM.

130. CBenenue 1BOMHOTO UHTETpasia K HOBTOPHOMY.

131. CBenenue KpaTHOTO HHTETPaia K IOBTOPHOMY.

132. 3ameHa mepeMEeHHBIX B TBOMHOM WHTETpaJIe.

133. Omnpenenenue HeCOOCTBEHHOTO KpaTHOTO MHTerpasa. HecoOcTBeHHbIE MHTETrpalibl OT
HEOTPHUIIATENILHOW (DYHKIIHH.

Heco6cTBeHHBIN KpaTHBIN HHTErpal CXOJUTCS TOT/AAa ¥ TOJIBKO TOT/a, KOTAa OH a0COIIOTHO CXOUTCS.
135. JInuHa KpuBO. AITUTUBHOCTG JTHHEL. BeraucnurensHas GpopMyiia 1uist ATHHB HETPEPHIBHO
muddepeHupyeMoi KPUBOH.

136. KpuBonmHeiHbIe MHTETPANIBI IEPBOTO pOJIa U UX CBOWCTBA. BrranciurensHas Gopmya.

137. KpuBosnHeiHbIe HHTErpaibl BTOPOro poja U UX cBoiicTBa. BrruncnurensHas ¢popmyia.

138. ®opmyna 'puna.

139. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOT0 MHTErpaia OT yTH UHTerpupoBanus. Kpurepuit
nostHoro nuddepenipraia B OJHOCBI3HONW 00J1acTH.

140. TTepBas kBagpaTuuHas ¢popma noBepxHocTH. [110111a16 MOBEPXHOCTH.

141. OpueHTanus NoBepXHOCTH U e€ kpas. KycouHo-Tnagkue moBepXHOCTH.

142. TToBepXHOCTHBIE HHTETPAJIBI IEPBOT'O M BTOPOTo poja. BeruncnutenbHbie GopMyIIbI.

143. ®opmyna Crokca.

144. Bextopnas TpakToBka (popmyisl CTokca. ['eomerpuueckoe ornpeieneHne poropa BEKTOPHOTO
ToJIsl.

145. ®dopmyna [Naycca-Octporpaackoro, e€ BeKTopHas TpakToBKa. ['eomeTpuueckoe ornpeeneHue
TMBEPTECHITUN BEKTOPHOTO TTOJISI.

146. TTonunuHeltHbIe aHTHCUMMETPUYHBIE GopMbl. BHelHee npousBeneHne (opM U ero CBOWCTBA.
147. Iuddepenunansusie popmsbl. Onepanuu BHemHero auddepeHnupoBanus 1 nepesoca Gpopm, ux
CBOMCTBA.

148. TTonsite MHOTOOOpPa3usi. OpueHTAIHSI MHOTO0Opa3us U ero kpas. MHTerpupoBanue
muddepeHranbHbIX GopM Ha MHOrooOpazuu. Obmias popmyna Crokca (6€3 J0Ka3aTenbCcTBa).



Konmponws oceoenua komnemenyuii

Ne Bun xonTpos Kontposnmpyemsie pasnensl Kommnerennuu, KOMIIOHEHTBI
i\t KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 3 B 1-M cemecTpe VK-6, OIIK-2
koHTp.paboTa(mpoB | Paznen 1- Paznen 3 Bo 2-m cemectpe
€pKa U OLICHKA) Pa3nen 1- Pazgen 3 B 3-m cemectpe
Paznenl —Pa3nen 3 B 4-m cemectpe
2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemecTpe VK-6, OIIK-2
[ToaroroBka k Paznen 1- Paznmen 3 Bo 2-M cemectpe
tectupoBanuto(oue| Paszmen 1- Pa3zgen 3 B 3-m cemectpe
HKa pe3yJIbTaTOB) Paznenl — Pa3nen3 B 4-m cemectpe
3 | Camocrositensroe|  Pasgen 1-Pa3gen 3 B 1m cemecTpe VYK-6, OIIK-2
pelieHue Paznen 1- Paznen 3 Bo 2-Mm cemectpe
MIPAKTUYECKUX Pa3nen 1- Paznen 3 B 3-m cemectpe
3ajaHuil Pa3znenl — Pa3nen3 B 4-m cemectpe
(aynuTopHast)
4 Ok3amen 1 Pasznmen 1-Pa3gen 3 B 1-M cemectpe YVK-6, OIIK-2
ceMecTpe
5 DK3aMeH BO 2 YK-6, OIIK-2
ceMecTpe Paznen 1- Pa3nen 3 Bo 2-Mm cemectpe
6 Dk3aMeH B 3 VK-6, OIIK-2
ceMecTpe Paznen 1- Pa3nen 3 B 3-M cemectpe
7 Dk3aMeH B 4 Pasznmen 1- Paznen 3 B 3-M cemectpe YVK-6, OIIK-2
ceMecTpe

7. Y4eOHO-MeTOAHYECKOoe

U MaAaTEPHAJIBHO-TCXHUYECCKOEC

(MoayJisi) 3JileMeHTapHasi MATeMATHKA
[lepeueHbr OCHOBHOW M JOIOJHUTEIBHOM Y4eOHON IUTepaTypbl, HEOOXOAMMON JJIsi OCBOCHHUS

JTUCHUIUTMHBI (MOJyJIsl) AUCKPETHAs MaTeMaTuKa.

odecrmeyeHre AUCHHUILINHBI

K ocHoBHOI1 (00s13aTenbHON) JMTEpaType OTHOCATCS Y4EeOHHMKH, y4yeOHble MmocoOus, ydyeOHO-
METOAMYECKasl JIMTepaTrypa W MOHOrpaduu, W3ydeHHe KOTOPBHIX SBISETCS O0OS3aTeNbHBIM IS



OBJIA/ICHUS 3HAHUSIMU B MOJHOM 00bEME IO JUCLHUIUIMHE B COOTBETCTBHM € JaHHOM mporpammoit. K
OCHOBHOH, TNpeXJe BCEro, OTHOCUTCS JUTeparypa, uMmeromas rpud MunucrepcrBa o0Opa3oBaHUS U
Hayku Poccuiickoit @enepaiuu win Y 4e0HO-METOANYECKOT0 00bEANHEH NS, PEKOMEHIYIOLINX U3JaHHE
K UCTIOJIb30BAaHUIO B Y4eOHOM Tporiecce. B criicke 0OCHOBHOM TUTEpaTyphl YKa3bIBaeTcsa He Oolee MmaTu
MCTOYHHMKOB, HUMEIOIIUXCA B JOCTAaTOYHOM KonudecTBe B (ouae Oubmmorexku. Ecmm mocrymHa
JIEKTPOHHAs! BEpCHsl yUeOHUKOB, Y4eOHBIX TOCOOUH U T.J., CIEIyeT yKa3aTh Uil HUX PEXHUM JO0CTyIa.

K nonomHuTenbHON OTHOCHTCS JMTEparypa, peKoMeHayemas OakaiaBpaM, Marucrpam JJis
CaMOCTOSITENIHOT'O M3YYEHHUS NPU BBIMOJIHEHHH KYpPCOBOTO IMpoeKTa (paboThl), y4eOHOH Hay4dHO-
HCCIIEIOBATEeNIbCKOM paboThl, Mpu HamucaHuu pedeparoB, [Uisi MOJATOTOBKM K CEMHUHapam,
MPAKTUYECKUM 3aHATUSAM, J1a00paTOPHBIM paboTaM M JAPYrUM Y4eOHBIM 3aHSATHUSM, a TaKkKe Ui
yriyOJaeHus ¥ pacIiipeHus 3HAaHUM 110 TaHHOM TUCIUILINHE.

Bce HCTOYHMKM B OCHOBHOM W JIONOJNHHUTEIBHON JIMTEpaType HarTCI C  TOJHBIMH
6I/I6JII/IOI‘pa(1)I/I'~I€CKI/IMI/I OINMCAaHUAMU B COOTBETCTBHUU C pOCCI/If/'ICKI/IM WKW 3alagHbIM CTaHJapTaMKu
o opMIICHHUS.

Jliis Mmaructparypbl 0053aTeIbHO HATMYUE TUTEPATYPhl Ha aHTTTUICKOM SI3bIKE.

7.1. YueOHasi iuTeparypa:

1. Kyapssues JI.JI. «Marematuyeckuii aHainus»

2. 3opuu B.A. «MaTtematuueckuii aHaIU3»

3. Bunorpanosa N.A. «3agauu u yrpakHeHUs IO MAaTEMAaTUYECKOMY aHAIIU3y»

4. Nemunosud b.I1. «COopHUK 33724 ¥ yIPaKHEHUH 110 MATEMaTHYECKOMY aHATIH3Y»
5. ®uxrtenroisl .M. «OcHOBBI MaTEMATUUYECKOTO aHATH3a»

7.2. MuTepHeT-pecypcesbl
1. ®enepanbusbiii moptan http//edu.ru

2. DnextponHsbie katanoru Hayunoi 6uommorexu JAIY http//elib.dgu.ru

7.3. TIporpammHoe obecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYeCKOe obecrieyeHne

B opranmsanuum y4yeOHOro mporecca HEOOXOIUMBIMHU SIBISIOTCS CPEICTBA, OOECIeYHBaroIlue,
ayJIMOBU3yaJIbHOE BOCIPHUATHE Yy4eOHOro marepuana ( CHelHaJu3UpPOBAHHOE JEMOHCTpPALlMOHHOE
000pyI0BaHUE):

1. locka u mein (nnm 60s1ee COBpeMEHHbBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEAUHHBIE TEXHOJIOTUN

3.MUKpOGOH U COOTBETCTBYIOLIME YCTAaHOBKMU (UisE paboThl B OOJBIIUX ayJUTOPHUSIX C
MHOTOYHMCIICHHBIMH I'PYTNIaMH CTY/IE€HTOB)



Pabouas mporpamma aucuuIuinHel MaTeMaTH4YeCKMii aHAIM3  COCTaBIICHA B COOTBETCTBUU C
tpeboBanusimu ®I'OC BO no nanpasnenuto noarorosku 01.03.01 Matematuka (ypoBeHb

BBICIIIET0 00pa30BaHus OakagaBpuar ), YTBEP:KIACHHOTO [Ipukazom MuHHCTEPCTBa 00pa30BaHUS U
Hayku P® ot 10 suBaps 2018 r. N 8 "O06 yrBepxkaeHUH PenepaibHOro TOCy1apCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa BEICIIETO 00pa3oBaHus - OakamaBpuaT 1o HampasiaeHuio moarorosku 01.03.01 Maremaruka" .

[Tporpammy cocTaBuI:
IIpodeccop, 3aB. kadenapoit «MaTemarnueckuii aHaU3», K.¢.-M.H. Tankues NLA.

[Tporpamma ogo0pena Ha 3acenanuu kageapbl «MaTeMaTHIeCKUil aHaIH3)

[Tporokoi Ne 6 ot «27» deBpais 2025t

[Tporpamma ogo0pena YueOHO-METOIUYECKUM COBETOM (PM3HKO-MaTeMaTHUeCKOro aKyibTera

npotokos Ne 7 ot «13» maprta 2024 r.



[Tpunoxenue Nel

1. IlepeyeHb KOMNETEHIHUH, ¢ YKa3aHHeM 3TaNoB UX (POPMHUPOBAHUS B Mpolecce
0CBOEHHUS 00pa30BaTeIbHON MPOrPaMMBbI.

[Ipu ocBOEHMYU NUCHMIUIMHBI (MOAYJISl) KOMIIETEHIINH, 3aKPETUICHHBIE 33 HeM, peaTu3yroTcs
no TtemMaM (paszenam) JUCHUIUIUHBI (MOJIYJIsS), B OMPENEICHHON CcTeneHu (MOJHOCTBIO WJIU B
OTOBOPEHHOW YacTH) U HA ONPEEIIEHHOM dTane

Tabmunal.

Ilepeyenr kommeTeHUMH ¢ yka3aHMeM 3TanoB UX (OpMHpPOBaHHS B IpoLecce
0CBOEHMS 00pa30BaTEJbHOI NIPOrpaMMBbl

Kon HaumenoBanne
KOMIIETEH- KOMIIETEHIINHT
895071

HNHnukaTop 10CTHXKEHHS
KOMIIETEHINNA

B pe3ynbrare ocBoeHuUs
JTUCITUTUIMHBI 00y YarOIUICs
JOJIKEH:




VK-6

CrnocoOeH ynpaBisiTh
CBOMM BPCMCHCM,
BBICTPAMBATh U
pear30BbIBATH
TPACKTOPHIO
CaMOpa3BUTHSA HA
OCHOBE MPHHIIUIIOB
o0Opa3oBaHWsI B
TEUCHHE BCEH JKU3HU

YK 6.1: Ucnons3yer
MHCTPYMEHTBI U METO/IbI
yIpaBiIeHUsS BpeMEHEM pU
BBIIIOJTHEHUHM KOHKPETHBIX 337124,
MIPOEKTOB MPU JTOCTUKEHUU
MOCTaBJICHHBIX IIETICH;

YK 6.2: Onpenensier
IIPUOPUTETHI COOCTBEHHOM
NEeSITeNIbHOCTH, TMYHOCTHOTO
pa3BUTHS 1 TPO(PEeCCHOHAIBHOTO
pocTa.

VYK 6.3: OniennBaet TpeGOBaHUS
pBIHKA TPYJia U MPEATIOKEHUS
0o0pa30BaTeNbHbIX yCIYyT AJIs
BBICTPAauBaHUs TPACKTOPHUH
COOCTBEHHOTO
npoeccnoHaIbHOTO POCTa;
VYK 6.4:Ctpour
npodeccnoHaNbHYyI0 Kapbepy U
OIpe/IeIIsieT CTPATETUIO
npoeccnoHaNTbHOTO Pa3BUTHS;

3HAaTh:

[lenu u 3ana4n HAYYHBIX
UCCIIeIOBaHUI 110
HAaIpaBJICHUIO
NesITeNIbHOCTH, Oa30BbIE
MIPUHIIMITE B METOJIBI X
OpraHu3aliu; OCHOBHbBIE
HWCTOYHUKHU HAYYHOUN
nHpopmaluu 1 TpeOoBaHUS
K MIPECTABICHHIO
nHGOPMAIIMOHHBIX
MaTepHuasioB; CIIOCOObI
oTpeieNieHUs BUJIOB U TUIIOB
npodeCCHOHATBHBIX 3a/1ad,
CTPYKTypHUPOBaHHE 3314
Pa3NIUYHBIX TPYIII,
(bopMyIHPOBKA U3BECTHBIX
YTBEPKICHUM, CIIEICTBUM U3
HUX

YMmers:

CocTtaBnarp 001U TIIaH
paboTHI 110 331aHHOH TeMe,
npeaiaratb METOIbI U
croco0bl 00paboTKH
pe3yJabTaToOB, IPOBOAUTH
UCCIIEIOBaHUS 110
COI'JIACOBAaHHOMY C
PYKOBOJIUTEIIEM ILIaHY,
IPEJCTaBIIATH MOJyYSHHbIE
pe3yabTaThl, BHIOUpaTh
HaunOosnee 3¢ heKTuBHBIE
METOBI PEIICHUST OCHOBHBIX
THUIIOB 3aJ1ay,
BCTPEYAIOLINXCS B




MaT€MaTHUKE.

[1K-1 CriocobeH onpenenuts | 3HaeT: 0COOEHHOCTH Bnanerts:
o01ue Gopmbl 1 COBPEMEHHOTO 3Tara pa3BUTHS CHCTEMaTHYECKUMH
3aKOHOMEPHOCTH 00pa30BaHMs B MUPE, ITAIbI 3HAaHUSMH TI0 HalIPaBJICHUIO
OT/ICIIBHOM Pa3BUTHUS MAaTEMATHKH. IesATENbHOCTH;
[peIMETHOM 00J1acTH |[YMEEeT: CHCTEMHO aHAJIM3UPOBaTh | YIIyOJICHHBIM 3HAHUSIMU 110
MH(pOPMAIINIO, CONIOCTABIIATS, BBIOpaHHOI
enaTh BHIBOIBL. HaIpaBJICHHOCTH
Brnaneer: coBpeMEHHBIMU MOJIrOTOBKH, 6a30BBIMU
METOaMH1, METOIOJIOTHEH HaBBIKAMU TIPOBEICHUS
Hay4HO-MCCIIeJ0BAaTEIbCKOM Hay4HO-MCCIIE0BATEIbCKUX
e TeIbHOCTH B 00J1aCTH paboT Mo mpeIoKEHHON
MaTeMaTHKH, TEMOHCTPUPYET TEMe.
MOHWMaHHE 00IIeH CTPYKTYPBHI.
Cnocoben 3HaeT: MeTobl
OIIK-1 HPUMEHSTH UCCIIEJOBAHMS,
(byHaaMeHTaIbHbIE IPUMEHSIEMBIC B
3HAHUS, MaTeMaTHYeCKOM aHaJIn3e,
MIOJTyYeHHBIE B KOMIIJIEKCHOM U
obnactu (bYHKIIMOHAILHOM aHAJIIU3E,
MaTeMaTu4ecKuX anre0pe, aHaATUTUYECKOH
WJIA €CTECTBEHHBIX T€OMETPHH U TOTIOJIOTHH,
HayK, 1 I pepeHIaTbHbIX
WCTIOJIh30BaTh MX B YpaBHEHHSIX, TUCKPETHOU
npodeccrnoHaIbHOM MaTeMaTHUKe U
JeATeTbHOCTH MaTeMaTHYECKOH JIOTHKE,

TEOPHUH BEPOATHOCTEH,
MaTeMaTH4eCKON
CTaTUCTUKE U CIy4YalHbIX
IIpoLeccax, YACICHHBIX




METOAAX, TEOPETUUECKOU
MEXaHUKE.

YwMmeer: [Tyonmmuno
JIOKa3bIBaTh U OOBSICHATH
(dbyHIaMeHTaIbHBIC
pE3yJIbTaTHI B
COOTBETCTBYIOIIUX
paszjenax MaTeMaTUuKH.

Bnaneer: HaBpikamu
CTPOroro J10Ka3aTeiabCTBa
YTBEPKICHUM B 00J1aCTH
MaTeMaTUYeCKOro aHaln3a,
KOMILIEKCHOTO U
(GYHKIIMOHATILHOTO aHAIIN3a,
anreOppl, aHATUTUYECKOM
reOMETPHH,
nuddepeHImaIbHON
F€OMETPUU U TOIOJIOTHH,
T hepeHITIATEHBIX
YpPaBHEHUH, TUCKPETHOMN
MaTeMaTuKe U
MaTEeMaTHUCCKOM JIOTHKH,
TEOPUH BEPOATHOCTEH,
MAaTeMaTHYECKOMI
CTaTUCTUKE U CITy4alHBIX
MPOLECCOB, YACIEHHBIX
METO/I0B M TEOPETUYECKOU
MEXaHHKE.

2. Onucanue nmokasarejei u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMii Ha PA3JIHYHBIX
Tamax ux (l)OpMI/IPOBaHI/Iﬂ, OIMUCaHME HIKAJ OICHUBAHUA

Tabmuna 2.
ConocrapJ/ieHue HIKAJ OLlEeHUBAHUS
4-6amupHass | OTIMYHO Xopouio VY noenerBoputenbHO | HeynosnerBoputensHo
IIKaua (moBbIIEHHBIH | (6a30BBIH (moporoBsIit (YpoBeHb He
(ypoBeHb YPOBEHB) YPOBEHB) YPOBEHb) copMupoBaH)
OCBOEHU)
100- 91-100 81-90 61-80 0-60
OayuibHas
IIKaua
bunapnas 3auTeHo He 3aureno




IKaJjia

Tab6muna 3.

OlleHI/lBaHI/Ie OTBETAa HA BOIIPOCHI IO TEMaM /IJIfl YCTHOI'0 OIIpoca

4-6ambHas mKana (ypoBeHb
OCBOCHHUS)

TTokazarenu

Kpurepuu

OTan4HO (MOBBIIICHHBIN
YPOBEHbB)

Xopoo (0a30BbIif YPOBEHb)

VY 10BIETBOPUTENTEHO
(TOpOroBbIN YPOBEHB)

- [loHOTA U3JI0KEHUA
TEOPETUUECKOT0 MaTepHuaa;

- [IpaBUABHOCTD W/ UK
apryMeHTHPOBAHHOCTh
W3JI0KEHMUSI
(mocnenoBaTebHOCTh
necTBuil);

- CaMOCTOSITEIIbHOCTh
OTBCTA,

- Kynberypa peun.

CTyaeHTOM J1aH MOJIHBIN, B
JIOTUYECKOU
MOCJIeI0BATEIbHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBIICHHBIN BOIIPOC, T/Ie
OH MPOJIEMOHCTPUPOBAI
3HAHUS TPEMETA B TIOJTHOM
00beMe yueOHou
MIPOTPaMMBI, TOCTATOYHO
rI1yOOKO OCMBICITUBAET
JTUCIUILIAHY, TPUBOIUT
COOCTBEHHBIE ITPUMEPHI 110
nmpo0yieMaTuke
MIOCTaBIIEHHOTO BOIIPOCa

CrynenTom nan
pa3BEpPHYTHIN OTBET HA
ITOCTaBJIEHHBIN BOIPOC,
MIPUBOJUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOJIHOE BIIaJICHHE
MOHOJIOTHYECKOU peyYblo,
JIOTUYHOCTh U
MOCIIEA0BATEIBHOCTh
orBera. OHAKO

JTOTTY CKAeTCsl HETOYHOCTh B
OTBETE.

CTyZleHTOM J1aH OTBET,
CBUIETEIBCTBYIOIIUH B
OCHOBHOM O 3HaHUH
MPOLECCOB U3yYaeMOM
JIACLUMILIAHBL,
OTJIMYAOIIHUICS
HE/I0CTaTOYHOMU ITyOUHON 1
MTOJIHOTOU PaCKPBITHS TEMBI,
3HAaHUEM OCHOBHBIX
BOITPOCOB TEOPUH,




HeynoBiieTBOpUTETEHO
(YypoBeHB HEe ChOPMUPOBAH)

HEI0OCTATOYHBIM YMEHHUEM
JlaBaTh apryMCHTHPOBAHHbBIC
OTBETHI U TIPUBOIANTH
PUMEPHI, HEJOCTATOUYHO
CBOOOIHEIM BIIaJICHUEM
MOHOJIOTHYECKO# PeUbto,
JIOTUYHOCTBIO U
[IOCJIEA0BATEIHLHOCTEIO
OTBETA.

CTyaeHTOM J1aH OTBET,
KOTOPBIN COJIEPIKHUT PsijT
CEPBhE3HBIX HETOYHOCTEH,
00OHapy>KUBAIOLIHIA
HE3HaHHUE MPOIIECCOB
M3y4aeMOM NpeAMETHON
00J1aCTH, OTJIMYAIOIUHACS
HEernyOOKUM pacKpbITHEM
TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMCHHEM JIaBaTh
apryMEHTHPOBAaHHBIC
OTBETHI, CI1A0BIM BJIaJICHUEM
MOHOJIOTHYECKOM Peublo,
OTCYTCTBUEM JIOTUIHOCTH U
MOCJICI0OBATEILHOCTH.
CryneHT He criocoOeH
OTBETHUTH Ha BOMPOCHI aXKe
IIPH JIOTIOJTHUTEITHHBIX
HaBOJSIIITUX BOITPOCAX
MperoaBaTelis.

Tabmuma 4.

OuenunBaHue NOATOTOBKH pedepaToB

4-GannpHas mKana (YpoBeHb
OCBOCHHS)

Ilokazarenn

Kputepuu

OTan4HO (MOBBIIIEHHBIN
YPOBEHB)

- IlomHOTA M310XKEHUS
TCOPCTUUCCKOTO MaTCpHraJia,

- [IpaBusibHOCTD W/WITH

BBINOJIHEHBI BCE TPEOOBaHUS
K HAIIMCAHUIO M 3aIUTe
pedepara: o603HaUCHA
npoOiemMa u 000CHOBaHa €€




Xoporo (0a30BbIi ypOBEHb)

Y 10BIIETBOPUTENTHHO
(OpOroBbIN yPOBEHB)

HeynonerBopurensHO
(ypoBeHb HE chOpMUPOBaH)

apryMEHTHPOBAHHOCTh
W3TIOKCHHUS
(mocnenoBaTeIbHOCTD
JercTBU);

- CaMOCTOATEIBHOCTD
OTBETA;

- Kynberypa peun.

aKTyaJbHOCTb, C/I€aH
KpaTKUH aHaJIU3 pa3JInuHbIX
TOYEK 3pCHUsS Ha
paccMaTpuBacMyo
npobJIeMy U JJIOTHYHO
U3JI0’KEHa COOCTBEHHAS
HO3UIMSL, CHOPMYINPOBAHBI
BBIBOJIBI, TEMA PACKPHITA
HOJHOCTBIO, BBIJIEPKaH
00BEM, COOIIIOIEHBI
TpeOOBaHUS K BHEIIHEMY
0(OPMIICHHUIO, TaHBI
NPaBUJIHHBIE OTBETHI HA
JIOTIOJTHUTEIILHBIE BOIIPOCHI

OCHOBHBIE TPEOOBaHHS K
pedepary u ero 3amure
BBINOJIHEHBI, HO TIPH 3TOM
JIOTyIIIEHbI HETOUETHI. B
JaCTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JIOKEHUU
Marepuala; OTCyTCTBYET
JOTUYecKas
MOCINIE0BATEIHLHOCTh B
CY>KJICHUSIX; HE BbIIEep)KaH
00beM pedepara; UMeroTCs
yoyieHus B opopmieHu;
Ha JIONIOJTHUTEIILHBIC
BOTIPOCHI ITPH 3aIUTE JAHBI
HETIOJTHBIC OTBETHI

UMEIOTCS CYIECTBEHHbIE
OTCTYIUIEHHUS OT TpeOOBaHUM
K pepepupoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA
JIIIB YaCTHYHO; JOMYIICHBI
(bakTUYeCKre OMTNOKHU B
coJepxkaHuu pedepara Uiu
IpU OTBETE HA
JIOTIOJTHUTEIILHBIE BOIIPOCHI;
BO BpPEMsI 3aIIUTHI
OTCYTCTBYET BBIBOJI

TeMa pedepara He pacKpbITa,
OoOHapyXHUBaeTcs
CYILIECTBEHHOE




HETTOHUMAaHUE TTPOOIIEMBI

OueHnBa}me OTBETA HA 3a4Y€Te

Tabmuma 5.

«3aureHo»

4-GanmnpHas 1IKaia
(YpoBEHB OCBOCHHS)

Ilokazarenn

Kpurepun

OTnu4HO (MTOBBIIICHHBIN
YPOBEHB)

- [TonHOTa M3I0XKEHUS
TCOPECTHUYCCKOI'O MaTCpHalia,

- [IpaBunBbHOCTD W/HIH
apryMEHTHPOBAHHOCTb
U3JI0KEHHS
(mocie10BaTeNbHOCTD
JIeHCTBUN ),

- CaMOCTOSTEILHOCTD OTBCTA,

- Kynberypa peun.

BBITIOJTHEHBI BCE
TpeOOBaHUS K
HAIMCAHUIO U 3aIllUTe
pedepara: o003HaUCHA
npoOiemMa u
00oCHOBaHa e¢
AKTyaJIbHOCTb, CJICJIaH
KpaTKUil aHAJIN3
pa3IMYHbIX TOUYEK
3peHus Ha
paccMaTpUBaeMyo
npo0sieMy U JJOTHYHO
U3JI0KEeHa COOCTBEHHAs
TIO3HIIHS,
chopMyITHPOBaHbI
BBIBO/JIBI, TEMA
pacKpbITa MOJTHOCTHIO,
BbIJIEpP)KaH 00BEM,
COOITIO/IEHBI
TpeOoBaHUS K
BHEIIIHEMY
0(OpMIICHHUIO, TaHbBI
MIpaBWJIbHBIC OTBETHI HA
JIOTTOJTHUTEITHHBIS
BOITPOCHI




Xoporo (6a30BbIi
YPOBEHbB)

OCHOBHBIE TPEOOBAHMS
K pedepary u ero
3alIUTEe BHITOJIHEHBI,
HO TIPY 3TOM
JIOTTYIICHBI HEJOYCTHI.
B vacTtHOCTH, HMEIOTCS
HETOYHOCTHU B
U3JI0)KCHUU MaTepHaa;
OTCYTCTBYET
JOTUYecKas
NIOCJIEIOBATEIBHOCTD B
CYXJICHUSIX; HE
BBIJIEPKaH 00bEM
pedepara; uUMErOTCS
YIYIICHHUS B
odopMIIeHUH; HA
JIOTIOJTHUTEITbHBIC
BOTIPOCHI TIPH 3aIUTE
JTaHbI HETIOJTHEIC
OTBETHI

Y 10BIE€TBOPUTENILHO
(TTOpOrOBBIN YPOBEHD)

UMEIOTCS
CYILIECTBCHHBIE
OTCTYIUICHHUS OT
TpebOBaHMIT K
pedepupoBanuto. B
YaCTHOCTH: TeMa
OCBEIIICHA JIMIIb
YaCTUYHO; JIOMYLIECHBI
(baxTHuecKue omnoKu
B COZIEp’KaHUU
pedepara wiu npu
OTBETE Ha
JIONIOJTHUTEIIbHbIE
BOIIPOCHI; BO BpeMs
3aIIUThI OTCYTCTBYET
BBIBO]T

«He 3aureno»

HeynosnerBoputenbHO
(YypoBeHb HE
copMupoBaH)

Tema pedepara He
packKphbITa,
OOHapy>KUBaeTCS
CYIIECTBEHHOE
HETMIOHUMAaHNe
POOIEeMBI




ok~ wn

©oN®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

3. TunoBble KOHTPOJIbHbIE 3aJaHMsl, HEOOX0AMMbIe ISl OLEHKU 3HAHMI, YMeHHIH,
HAaBBIKOB M (WJIM) ONBITA JAeSATeJbHOCTH, XapPaKTepU3YIOIIUX ITanbl (OPMUPOBAHUS
KOMIIETEHIIUIi B Ipolecce OCBOEHHSI OCHOBHOW Npo(deccHOHATIBLHOH 00pa3oBaTe/IbHOM
NMporpaMmbIl

BOl'[pOCLI AJIA OHCEHKH KaYeCTBAa 0CBOCHUA NUCHUMIIIIMHBI

OnpeneneHne MHOXECTBA, IIOJMHOKECTBA. MHOXKECTBO, OrpaHUYEHHOE CBEPXY (CHHU3Y), MPOCTO
OrpaHUYEHHOE.

Ornpezenienre TOYHON BepXHEH (HUXKHEW) TPaHU MHOXKECTBA.

Ornpezenenne MpoCcTou, CI0KHOM, 00paTHOM (YHKITHH.

Omnpenenenne 4eTHON, HEYETHON M EPUOTUIECKON (DyHKIINH.
Omnpenenenne BO3pacTaroiei, yObIBarOIIEH, CTPOr0 MOHOTOHHON (DYHKIIMU B TOYKE, HAa OTpPE3Ke

[ab]

Crioco6sb1 3aianust pyHKINN.

Omnpenenenue Nociae0BaTEeNbHOCTH.

Onpenenenue Nocae10BaTeNbHOCTH, OTPAHUUYEHHOM CBEPXY (CHU3Y), IPOCTO OTPAHUYEHHOM.
Omnpenenenne 6eckoHeYHO 060bINO0H (0. 6.) MOCIe10BATENBHOCTH (OECKOHEUHBIN TIPEe).
Omnpenenenne 6eckoHeUHO ManoH (0. M.) OCIe0BaTENIbHOCTH (HYJIEBOM IIpeen)

JlokazaTh TeopeMy 0 CyMMe ABYX 0.M. MOCII€A0BATEILHOCTEH.

JoxazaTh TeopemMy 0 pa3HOCTH JIBYX 0.M. MTOCJIE0BATEIHHOCTEH.

JlokazaTh TeopeMy 00 OTpaHUYEHHOCTH JBYX 0.M. TIOCIE0BATEIbHOCTEH.

Jloka3aThk TeOpeMy O MPOU3BEAECHUH 0.M. Ha OTPAHUUYEHHYIO M10CIIE0BATEIbHOCTD.

Jloka3zaTh Teopemy o niepexojie 0.M. B 0.0 mocnenoBaTeabHOCTh U HA000POT.

Ornpezenienne CXOSAIEHCs TTOCIIeI0OBATEILHOCTH (KOHEUHBIHN Mpeaen).

Jloka3aTh OCHOBHYIO TEOpEMY O CXOJIAIIEHCS TIOC/IEI0BATEIbHOCTH.

Jloka3aTh TeOpeMy O €IMHCTBEHHOCTH Ipejiera CXOAAIIecs Mocae10BaTeIbHOCTH.
Jlokazatbk TeopeMy 00 OrpaHMUEHHOCTH CXOAALIEHCS OCIe0BaTEIbHOCTH.

JlokazaTth TeopeMy 00 apupMeTHIECKUX ACUCTBUSIX CO CXOASAIIUMUCS OCIEI0BATENbHOCTIMU.
JlocTaTouHble yCIOBUS OTCYTCTBHS Ipeesia NOCIe0BaTeIbHOCTH.

Onpenencuue pacxonameﬁca MOCIIeI0BATEIBHOCTH.
%OK% { )n } OTCXTCTBH@ Inpeaciia IIOCIICI0OBATCIBbHOCTHU
2n 1

(z (z

Asinl _n|%dcos _nlb.
[ 2 )JL 2 )

Omnpenenenue Bo3pacTaroniei, yopiBarolen, CTporo MOHOTOHHON TIOCIIEIOBATEIbHOCTH.

Ornpezenenre HeBO3PACTAOIIEH, HeyOBIBAIOIICH, MOHOTOHHOU TTOCIIEI0OBATEIHHOCTH.

Joxa3aTb TeopemMy 0 CXOAMMOCTH MOHOTOHHOM fo?a}mqe HOI/I MOCJIEA0BATEIHHOCTH.
1)

TeopeMa 0 CXOUMOCTH ITOCJICAOBATCIIbHOCTHU

JlokazaTh TeopeMy O mpezesie IPOMEKYTOUHOMH MOCIeI0BATSILHOCTH.

OnpezeneHre KOHEYHOTO U OECKOHEYHOT0 MpeAeioB (YHKIIUU B TOUKE.
JlocTaTtouHble yCI0BUS OTCYTCTBHS Ipezena (QyHKIHH.

Haiiti npenen dyunkuuu f (X) =sin x, f (X) =cosX, npu X —> 00,
Onpenenenne 6.M. u 6.6. PyHKIIMU B TOUKE.
Omnpenenenne 6.M. GyHKIIUN OJHOTO MOPSAKA.

Ornpenenenrne SKBUBAJICHTHBIX 0.M. (D)YHKITHIA.
Omnpenenenne 6.M. GyHKIIMK O60JIe€ BEICOKOTO TOPSIKA MAJIOCTH.

CaoiicTBa 3HaUKa © ( )
Omnpenenenne 6.0. PyHKIHI OAHOTO TOPSAKA POCTA.



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.
51.

52.
53.
54.
55.
56.
57.

58.
59.

Onpenenenne 6.6. pyHKIIMN O60JI€€ BRICOKOTO MOPSAKA POCTA.

Jloka3zaTh nepByI0 TEOpEMY O CYIECTBOBAHHH Ipesesa PyHKIMH B TOUYKE.
Teopema 00 apupMeTHUECKUX JEHCTBUAX C IpeeIaMu (yHKIHA.

Omnpenenenne 0JHOCTOPOHHUX (ITPABOTO U JIEBOTO) MpeieoB (PyHKIUU B TOUKE.
Bropas Teopema o cymiecTBOBaHUM npejiena (yHKIUU B TOUKE.

Jloka3aTth Teopemy 00 apupMeTHUECKUX ACUCTBUSIX C HEMIPEPHIBHBIMU (QYHKIIHSIMH.
Jloka3arh nepBpIil 3aMeYaTENbHBIN PEIE.

Jlokazatb BTOpOM 3aMedaTeIbHbIN TP

Tabnuna SKBUBAICHTHBIX (yHKIIHA.

[TepBoe 1 BTOpoOE ompenesaeH s HeNPEPbIBHOM (PYHKIMU B TOUKE.

WccnenoBaTh Ha HENPEPBIBHOCTh (GYHKIHIO Y =SiNNnX,y =cosnx,y = X3,y =x*,y=e™ mpn
xeR .

HccnenoBaTh Ha HEIPEPHIBHOCTh (PYHKIUIO Y = In x npu X>0.

Omnpenenenne OAHOCTOPOHHEH (JIEBOW M IPaBOi) HEMPEPHIBHOCTH (D)YHKIIMU B TOUKE.
Teopema o HelpepbIBHOCTH (PYHKIIUU B TOUKE.

Knaccugukarus Touek pa3pbiBa QyHKIHH.

HccnenoBaTh Ha HEMPEPHIBHOCT (PYHKIIUH: .

X

1 _
——— y=arctg— Y= arccty _ g toyxe x=0.
X

y =sin —» ¥ = C0S 1,y=el’x,y:
X X 1+ 21/x

Jloka3zatk TeOpeMy O HENPEPHIBHOCTU CI0XKHOM (DYHKIIMM B TOUKE.

Onpenenenue npous3BoHol GpyHkuu. Ee reomerpuueckuii u pusnueckuil cMbICII.

VYpaBHeHHE KacaTeabHON U HOpMaJH K rpaduky GyHKLIUH.

Onpenenenue nudpepenupyemoit pyHkuuu.

Jlokazate TeopeMy o aAuddepeHIUpyeMOCTH QYHKIHH.

Jloka3aTh TeOpeMy O HETIPEPHIBHOCTU AU PepeHINpYyEeMO PYHKINU.

Onpenenenue nudpdepenumana GyHKIHN.

Jloka3aThe TEOpeMy O IPOM3BOAHON CYMMBI U Pa3HOCTH JABYX (PYHKLIUH.

Jlokasatk TeopeMy O IPOU3BOIHON MPOU3BEIEHUS ABYX (DYHKIMHA.

Jloka3aTh TeOpeMy O MPOU3BOAHON YaCTHOTO JIBYX (DYHKIMIA.

Hcxons u3 onpenenenus, HalTu TpOu3BOIHYIO (PyHKIIUH

- - 2 2
y=x3,y=x3,y=x* y=sinax, y=sm(ax2), y = cosax, y=cos(ax2),y:eax, y=e y=2 y=Innx
65. TaOnuia mpou3BOJHBIX 3JIEMEHTAPHBIX (PYHKIUIA.
66. JlokazaTh TeOpemMy O IPOU3BOAHON CIIOKHOU (DYHKITHH.

67./loka3atb TeOpeMy O POU3BOIHON 0OpaTHOH (QYHKIIMH.
68. Mlcxozst u3 TeopeMbl 0 IPOU3BOIHON 0OpaTHON (PYHKIIUH, HAMTH MPOU3BOJHYIO (DYHKIIUH

y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69. Onpeienienre nmapaMeTpUIeCcKy 3aJaHHON (YHKITUH.

70.I1epBas mpon3BoOAHAS TAPAMETPUUECKH 3aJaHHOU (YHKITHH.
71.OnHOCTOpOHHUE (JIeBast U TIpaBasi) MPOU3BOIHBIC (YHKIIUH B TOUKE.
72. Teopema o CyIIeCTBOBaHUH MPOU3BOIHON (PYHKIIUU B TOUKE.

73. Haiiti mpou3BoHyto GpyHKIuu Y = ‘X‘, y= ¥x?, y= VX" B TouKe x=0.

74. JlokazaTh MHBAPUAHTHOCTH (POPMEI IepBoTo auddepeHImaia.

75.CBolicTBa nepBbIX (P PepeHIINaIoB.

76. Tabnmia epBbIX quddepeHuanos.

77.0npeienieHre BO3pacTaroIIel, yObIBarOIIEH, CTpPOr0 MOHOTOHHON (DYHKIIMH B TOUKE.
78.Jloka3aTb TEOpEMyY O IOCTaTOYHBIX YCIOBHUAX MOHOTOHHOCTH JU(PepeHIHpyeMoii GyHKIUU

B TOYKCE.

79.OmpeneneHye ToYeK JOKaIbHOI0 MAKCUMyMa, MUHUMYMa, 3KcTpeMyMa (DyHKIIHH.



80. [lokxazarp Teopemy depma (0 HEOOXOAMMBIX YCIOBHUAX dKCTpeMyMa nudpepeHnupyemoit
GyHKITUN).

81. Ompenenenue CTallMOHAPHON TOUKU U PepeHIupyeMOoil (yHKITHH.

82.Jloka3ates Teopemy Pomis (0 HyJie Ipou3BOIHON).

83.Jlokazats Teopemy Jlarpamxka (popmyiia KOHEUHBIX IPUPAIICHUN ).

84.]JToka3zate TeopeMy Ko (060061eHHas popMyra KOHEUHBIX TPUPALESHUHN ).

85. IIpaBuiio Jlonurains.

86. Dopmymna Teitnopa.

87.Hanucatsb 11epBhie TpU HEHyJIEBBIX wieHa psaga Teitnopa Gyukuun y = x*,y = X° B Touke
X, =1.
88. Dopmyna MakiiopeHa.

89. Harucatb nepBbIie TpU HEHYJIEBBIX WieHa psiaa MaknopeHa GpyHKIMN
y=(-1)"y=(x-1)y=(x-1).

90. Jlokaszatb TeopemMy 0 HEOOXOAUMBIX YCIOBUSAX IKCTpeMyMa (PYHKITHH.

91.0npenenenne KpUTUUECKON TOUKU (PYHKIIUH.

92.Jloka3zatb TeOpeMy O IOCTATOYHBIX YCIOBUSAX SKCTpeMyMa (DYHKIIUU.

93.0mpenenenue BHITYKIOH (BOTHYTOM) muddepeHIrpyeMoit (GyHKINH.

94.Teopema 0 JOCTATOYHBIX YCIOBUSAX BBIMYKIOCTH (BOTHYTOCTH) A depeHunpyemMoit
(GyHKUIMU.

95.0npenenenue Touku neperuda auddepeHuupyeMoit QyHKIIH.

96.HeoOxoanmeble yciaoBus TOUKH niepernda auddepeHunpyemMoit pyHKIum.

97.JlocTatouHble yciIoBUs TOUKH neperuda nuddepenmpyemoii GyHKIUU.

98.0mpenenenne HaKIIOHHOH (ITPaBOii, JIEBOI) M BEPTUKAIBLHON aCUMITOT rpaduka QyHKIIH.

99.Teopema 0 HaKJIOHHON acCUMINTOTE rpaduka QyHKINH.

JlononHuUTEIBHBIE BOIIPOCHI
Bceskas nmu nuddepenuupyemas GyHKIUS SBISIETCS HEPEPHIBHOM ?
Bcesikas niu HenpepbIBHas GyHKUMS sBIsSeTCS TU(PepeHIupyeMoit?
Besikas nu quddepenunpyemas B Touke GyHKIUS UMEET KacaTesIbHYIO K rpaduKy B 3TOi Touke?
Bcesxkas nmu cranMoHapHas TOUKa SIBISETCS] KPUTHYECKON?
Bcesikas i1 kpuTHueckast Touka SBJIS€TCS CTallMOHAPHOM?

agrONE

KonTpoJsbHbie padoThl
KontpomnbHas padora Ne 1. BeruncieHnue npeenos.

Mart. AHanuns. Ne1
Bbluncnutb
npenens:

(x2+x+1)
im|———|
l)X—mK X +1 )

| (1-/x )in(x)
lim

2
2) -1 Xt =2x3 +2x —2x+1
1

()
lim (COSZ x7 1901)

3) x>l

MaT. AHanus. Ne2
Bblumncnntb

npeaensi:

lim (5x _4)ctg(x—l)

1) x—1

In(x —2)
lim 73 5
2) x>3X —3X +X-3

Y26 +x-3/28—x

3) I!Ln X—\/;




2

. X +2x+1 Al
lim 3
4) x—>—1

1+ xsin x —1

lim i
5) x—0 X

. Zcos2mx -1
4)|!£U sinZ(x-1)
(_x~°’+x+1)X
im 3
5) x>ol X +1 )

Kontponbnas pabota Ne 2. [IponsBoanas QyHKIUH.

Mat. AHanus. Ne3
Bblumncnutb
npegensb:

Ilm ( tg X)ctgx

1) x—0 \_sin X

lim (3_ /Wﬂ

2) x—2 X3 — 2X +4x -8

lim In (4X—3)
)

. 3/cosx —1

4) =0 Incos2x

/2x2+3x—1)x
mi = -
5) x>n| 2X —3x—1)

Mat. AHanu3. Ne4
Bbluncnutb

npeaenbi:

lim (1+In(x+1)—In x)*
1) X—>00

. 19(x=2)In(x=1)
lim ™ 4 5
2) x>2 X —8x“+16

x—1
m Yt -1

3) x1 sin 72x

lim I7+x-2
4) x—>12 \/X-I-

Ilmil sinx

5) x—0




MaT. AHanuns. Ne1

1) HanTtu nponsBoaHyto y : y=

3 In(3x+2)

y f
2)Haiitn npoussogHble X, XX oT coyHKUMM y=Yy(X), 3a4aHHON NapamMmeTpU4ecKu:

X =e—2t(2—t2) y=e‘2t(t2 +2t)_

y Y
3)Haittu npoussogrble *, XX oT dyHKUMM y=y(X), 3a1aHHOI HEABHO:

y2 —2Iny — x? = 2¢

4cos(x

mj_z; er(p [smxxjw(

4) Belumcnutb cnegytowime npenenbl

Mart. AHanna. Ne2
=th

1) Hawntn nponssoaHyto y'. y= X ( ) ;
ctg(3x+2
5/ 2

y oy
2) Hantn npounsBoaHble X Xor PyHKUMM y=Y(X), 3a0aHHOWN NapamMeTpPUYECKN:

x =5t +ctg(5t) y=5t—tg(5t)

y X Ix 9
3)Hawntu npoussogHble OT (PyHKLMKN y=Y(X), 3a4aHHON HEABHO:
y3x+In(sinx) =siny

1
2

Iimln!cos§4xn | (tgx\]

4) BblumcnuTtb crnegytoLlme npeaenbl; x>0 : )

Mat. AHanu3. Ne3 ( )
1) HanTtn nponsBoaHyto y'. y =C0s ;
\/—3 In(5x+2)
/ !
y oy

2)Haittv npousBogHble X, XX oT cpyHKLMM y=y(X), 3aAaHHOI NapamMeTpUYECcKy:

= 2t —sh(2t) y=2t-ch(2t)

y Y
3) Hantu npowussoaHble X Xor yHKUMN y=Y(X), 3alaHHON HESIBHO:




y?x+In(cosx)=cosy

. x2-sinx® |im(tg X)thX
lim=—— "%,

4) Bblumcnutb cneaytowme npegensi: X0 X

Mat. AHanun3a. Ne4 o
 y=ct ( x>
y Y g J—) th(3x+6)

1) Hantn nponssoaHyto

y f
2)Haiitn npoussogHble X, XX oT coyHKUMM y=y(X), 3a4aHHON NapameTpU4EcKu:

3

-3t
x=echt y=e sht.

’
! !

o X XX <
3)Hawntn nponssogHble OT (pyHKLMKN y=Y(X), 3a4aHHON HEABHO:
2y?+In(sinx) =xcos y

Xtg X —sin2x cigx

lim lim(In(ex+e))

2
4) Belumcnutb cnegytowime npegensl: x>0 X ; x=0

Konrtponsnas padora Ne 3. luddepenunan GyHKIMHU U TPOU3BOAHAS BBICHIETO OPSIKA.

MaTt. AHanus.

y = tg(\4/ 3 \ln(3x+2)

— 2
2) Haiiu npouasogHyo yio0: Y=~ +X)In(2x +1) .

1) Hantu gudbdepeHuman

3) PasnoxuThb yHKLMIO MO LieNbiM HeoTpULiaTeNnbHbIM cTeneHsm asydnerHa X+ 2 o

unena Y=sin(6- ZX),

4) Pasnoxutb no LenbiM HeoTpuuaTernbHbIM CTENEHAM

2cos§x2 !— 2
=31/i+sin‘x2 ’ o Y= 2
y nouneHa & X

12
founeHact .




MaT. AHanns. Ne2

g o ctg(3x+2)
1) Hantn anddpepeHuman dyy = th X :
y =(3x +2x)cos(3x +2)

2) Hantu npoussoaHyto y©?:

3) PasnoxuTb YHKLMIO MO LienbIM HeoTpULaTENbHbLIM CTENEHsM ABydneHa X — 2 o

4eTBEpPTOro
1

y:3/x+6

4) Pa3noxuTtb No uenbim HeoTpuuaTeribHbIM CTENEHAM nepemeHHoﬁ X:

yrieHa:

X —1

_3 2 =In
y= \)EOS(X ) ¢ ) X° x*

o 4yneHac | 0o 4neHa Cc

Mat. AHanns. Ne3

( / 3 )In(5x+2)
1) Hantu gnddepeHuman dyy = COS X :
o). y=(3x +Xx)sin(3x+1)

2) HanTtu npon3BogHyto y

3) Pa3noxuTb yHKLMIO NO LiENbIM HEOTPULATENbHBIM CTENEHAM ABYYreHa X+3 Jilo)

4eTBepToro In(1- 2X)_

unena: ¥ =

4) Pa3noxuTb No LienbiM HEOTPULIATENbHBIM CTEMNEHSAM NePeMEHHON X:
6sin(x2 )- 6x2
n

=4 12 y = I 6 8
y \ ),D,O YyrieHa (3( ; X A0 4YrieHa CX .

Mart. AHanns. Ne4

/ th(3x+6)
1) Haitn aucbcheperumandyy = Ctg( X° ) ;

2 (3x+1)
2) Haiimun npouasogyto y©0; ¥ = (OX+X )2 ;

3) PasnoxuTb YHKLMIO MO LienbIM HeoTpULaTENbHBLIM CTENEHAM aBydneHa X -4 o

4eTBepTOro
1

y=z—x_

4) PasnoxuTb Mo LenbiM HeoTpuuaTenbHbIM CTEMEHAM NEPEMEHHOM X:

yrieHa:

eX —2x -1

y=4-sin(x) o VN e .

godrneHac | [0 4IeHa C




Konrtponsnas padora Ne 5. OnpenesieHHbIN HHTETpal U €ro MPHIOKESHUS.

Mart. AHanu3a. Ne1

1) Hantu gnvHy gyrm kpueom

X2+ y? =4y +4x—-4 5
, OrpaHNyeHHoM

npsiMom

<
X+y<2 , 06BbeM Tena, nony4eHHoro

BpaLleHnem gaHHowm ourypbl BoKpyr ocu Oy,
nnowazb NOBEPXHOCTU AAHHOro Tena.
2) Belumcnutb nnowagb durypel,

3a[1aHHON NapamMeTPUYECKU:

Jx =10(t —sint)
Ly=10(1—cost) y=15

(0<x<207,y=>15)

3) Bbluncnutb nnowaab hurypbl, 3agaHHON

B NONSpHbIX KoopauHaTax: | Z1+C0S¢

r<i.

T

'[ X COS 2xdx
4) Bolumcnutb uHTerpan: ©

Mart. AHanusa. Ne2
1) HanTtu gnvHy gyrm Kpneon

X2 +y? =—6y+2x—6 §
, OrpaHn4eHHOn

y >
n Y+X20 o651 emTena,

noJty4eHHOoro

npsiMo

BpaLleHnem AaHHOM hurypbl BOKPYr OCK
Ox,

nroLwiagb NOBEPXHOCTN AaHHOro Tena.
2) Beluncnnte nnowwanb urypel,
3afaHHon napameTpmquKM:‘y’_: 8-43 :
x =8(t—sint)
Y= 8(1—cost)
(0<x<167,y28-4/3)

3) Bblumcnutb nnowaab urypsl,
3aJaHHON

B NonsipHbIX koopaukHatax: ' <3siN 3¢,

r=1

4) BblumMcnutb nHTErpan:

1
27jx3\/4—3x2dx
0

Mat. AHanus. Ne3

1) Hantu gnvHy gyrm KpyvBom

X2 +y2 =2y +6x-6 5
, OrpaHM4YeHHON

npsmon

<
X+y<2 , 06beM Tena, Nosy4eHHoro

BpaLLleHnem aaHHon courypbl BoKpyr ocu Oy,
nnowazb NOBEPXHOCTU AAHHOro Tena.
2) Bbiumcnntb nnowaapb urypsbl, 3agaHHomn

napameTpU4ecKu:

Mat. AHanna. Ne4

1) Hantn anuHy oyrm Kpueon
X2 +y? =4x -8y -16 §
, OrpaHNyYeHHoM
npsiMon

_y>
X=Y28 6nem Tena, nonyueHHoro

BpaLLeHneM gaHHOW ourypbl BOKPYr OCx
Ox,

nnowanb NOBEPXHOCTUN JaHHOro Tena.

2) Bblumcnute nnowanb urypbl,
3aJaHHOMN

napameTpudecku: Y 12+6v3 ,




x=6(t—sint)
= 6(1-cost) y=3

(0<x<127,y23)

3) Bbluncnutb nnowaab urypbl, 3agaHHoON

B NONSPHbIX KoopavHaTax: " =354,

r<i,

1
751[ x> V9 —5x3dx

4) Bblumcnutb nHTerpan:

Jx =12(t—sint)
Ly=12(1—cost)

(0<x<247,y212+63)

3) Bblumcnutb nnowaab urypsl,
3aJaHHOMN

B NONsIPHBIX koopauHatax: | <1+siNg.

r<i.

T

j xsin 4xdx
4) Bolumcnutb uHTerpan: ©°

Kontponbnas padora Ne 6. DyHKIINN MHOTUX MTEPEMEHHBIX.

MaT. AHanus. Ne1

1) HanTtu nonHein guddepeHuman BTOporo
nopsiaka d’u BTOPYH YaCTHYO
NPOV3BOAHYIO
o

oy? u="f(¢,

OT doyHKUMN (é 77), roe
E=3x-2y,m =-3x—2y?

2) Anst pyHkumm £~ 2(6Y) waiitu
YacTHble NPOM3BOAHbIE NEPBOrO U

BTOpOro nopsaaka 2x2 — 3y — 272 =sin

(32)

3) BBOAA HOBblE HE3aBUCUMbIE MEPEMEHHbIE,
npeobpasoBaTtb ypaBHEHUSA

622 loz 0
- ——— =
OXoy = X oy

, eCnun

=Y pn=
ég 7’77 X

4) ViccneposaTb Ha 3KCTpeMyM
7=V (2-4x% +2y)

Mat. AHanns. Ne2

1) HanTti nonHbin
anddepeHuman BTOpoOro

nopsaka d°U BTOPYIO YaCTHYIO
o2u

npomsao;:myroa2 ot pyHkumm Y= f(& 77),
e S = —2y,n =5y -3X

2)0nsa dyHkumm 2= 2(%,)
HanTK YacTHble

Npou3BOAHbIE NEPBOro 1 BTOPOro
nopsiaka

3x2 -2y -2z =1In(22)

3) BBoas HoBble
He3aBUCKMble NepeMeHHble,

npeobpas3oBaTb ypaBHEHMSA

o’z 1oz
OXDy Y OX S=ymn=xy
, ecnun

4) iccnepoBaTh Ha 3KCTpPEMYM




7=e2Y(4x+2y? —4)

MaT. AHanus. Ne3

1) Hantu nonHein guddepeHuman BTOporo
nopsiaka d’u BTOPYIO YaCTHYIO
NPOV3BOAHYIO

o

y? u=1(&n)
OT (hyHKUMN , IO

E=4x+2y?,n=2x-3y

e

2) Ans dyHKumm z=12(x) HanTU
YacTHble NPOM3BOAHbLIE NEPBOro U

BTOpOro nopsaaka 3x — 2y? — 3z2 = cos

(32)

3) BBoas HOBble HE3aBUCUMbIE NEPEMEHHbBIE,
npeobpasoBaTb ypaBHEHMUS

&z 1oz X

T = =2y,n=—
OXoy Yy OX &= 2] y

, eCnun

4) ccnepoBaTh Ha 3KCTPEMYM

7=e2%(2x-y%? +2)

Mat. AHanuns. Ne4

1) Hantu nonHein

anddepeHuman BTOporo nopsiaka d?u
N BTOPYHO YaCTHYIO
foal
NPOU3BOAHYO Oxoy OT (PYHKL MM u= f(§
7).
& =3y —2x,1 =4x* -6y
roe

2) Anst doyHKumm 2= 2(%,Y)
HaWUTN YacCTHbIE

NPOWU3BOAHbLIE NEPBOrO 1 BTOPOro
nopsiaka

32 +3y —322 =87

3) BBoas HoBbIE
He3aBUCUMbIe NepeMeHHbIe,

npeobpas3oBaTb ypaBHEHWS

7 oz

3—-4—=0
OX oy

E=2x2 +3y,7 =X

, ecnm

4) iccnepoBaTh Ha 3KCTpPEMYM

z =Y (3x* —6y —6)

Kontponbnas padota Ne 7. [ToBTOpHBIE HHTETPAJIBI.




MaT. AHanuns. Ne1

” xydxdy
1) Bbluncnntb D
X2 +y2 <2, X2 +y? <2y

,roe D:

2) N3MeHUTb NOpsSiA0K UHTErPUPOBaHMS

1 Ux 2 Jaxxk
I[olx <[ f(x, y)dy + _[dx '[ f (x, y)dy

[] £ x, y)axdy

3) B aBonHOM MHTerpane D
nepenTn

K MONSIPHBLIM KOOPAMHATAaM U paccTaBUTb
npeaenbl UHTErpuposaHust. D:
X2 +y? <4x,x<2,y>0

4) C NnoMOLLbIO ABOVHOIO UHTEerpana
BblMMCANTL Nnowaab urypbl, orpaHUYEHHOM
NUHUAMNA:

Xy=4 y=4x,y=1_

MaT. AHanns. Ne2

” xydxdy
1) Bbluncnutb D ,roe D:
X2 +y? <—4x,x2+y2 >4y,y>0

2) N3amMeHUTb NopsiAoK MHTErPUPOBaHUS

e In x e 2-Inx

Idxl[f(x, y)dy+.[dx J;f(x, y)dy

JI f 0 yydy
3) B oBoiHOM uHTerpane D

nepenTu

K NONApHbIM KOOpAnHaTamMm n
paccTaBuTb npeaens! MHTerpuposaHus. D:
X2 +y2 <-6y,y>-45 x>0

4) C nomMoLLbo ABOMHOIO
WHTerpana BblMUCMUTb

nrowagb ourypsbl, orpaHUYeHHON
NMHUAMN:

Xx=5-y% y=2xy=0

Mat. AHanmna. Ne3

” xydxdy
1) Bolumnenutb B
X2+ y? <4x, X2 +y? <-4y

,roe D:

2) N3mMeHuUTb NopsSiAoK UHTErpUPOBaHMS

N
r[olx ! f(x, y)dy+JZ'dx ! f(x, y)dy

2 X2 6

[ £ (x, y)dxdy
3) B oBoviHOM uHTerpane P
nepenTn

K NONAPHBLIM KOOPANHATAM W PACCTaBUThb
npenernb! uHTerpuposaxus. D:
X2 +y? <2y,y<15, x>0

4) C noMOLLbt0 ABONHOrO MHTErpana
BbIYMCNNTb

Mat. AHanna. Ne4

” xydxdy
1) Bbluncnutb D ,roe D:
X2 +y? <-2x,x2 +y2 <-2y,y<0

2) N3amMeHUTb NopsiAoK MHTErpUPOBaHKS

5 ke 10 JB05x
de Jf(x,y)dy+jdx J’f(x,y)dy

JJ £ o vyaxay
3) B aBoviHOM nHTerpane P
nepenTu

K MOMAAPHBIM KOOPAMHATaM 1
paccTaBuTb Npeaenbl MHTerpuposaHus. D:
X2 +y? <-2x,x>-15, y=>0

4) C noMoLLb0 ABONHOrO MHTErpana




nnowiaab ourypbl, orpaHU4eHHON IMHUSIMU: BbIYUCIUTL

y= X° +5 y=5-X,x=2 nrowanb ourypbl, orpaHUYeHHOM
' ' NVHUAMN:

2

y=x2 x=2+y2,y=0,y=4

Bonpocsl k 3k3amMeny

1 cemectp

1. Axcuowmsl [leano HatypanpHbIX uncen. Koneunsie MHOkecTBa. OCHOBHas TeopeMa O KOHEU-
HBIX MHOXKECTBaX.

2. CpaBHeHUe MHOeECTB 110 MomHOCTH. Teopema Kanropa-bepumireiina. Teopema Kantopa o
MOIIIHOCTH MHO>KE€CTBA IOJIMHOKECTB. MOIITHOCTE KOHTUHYYMa.

3. AKCHOMBI ACHCTBUTEIBHBIX YHCel. TeopeMbl 0 TOYHOI BepXHEH U TOUHOM HIKHEH IpaHH.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YHCEIL.

4. Teopema 0 MOIIIHOCTH MHOXECTBA J€HCTBUTEIbHBIX YUCEIL.

5. Jlemma I'eitne-bopens-Jlebera o mOKpHITHSX.

6. IIpenen uncnoBoit mocienoBaTebHOCTH. CBOKWCTBA CXOISIINXCS TIOCIEI0BATEIIBHOCTEH]!
€AMHCTBEHHOCTb NPEZEIIa, OTPAHUYEHHOCTh CXOAAIIEICS OCIE10BATEIbHOCTH, CBOMCTBO
YCTOMYHMBOCTH, IIPEEI MOYJISL, IPEACIIbHBINA IEPEX0] B HEPABEHCTBAX, CBOMCTBO JINHEUHOCTH.
7. CBoiicTBa CXOJAIIMXCS IOCIEI0BATEIBHOCTEN: IPEeIEIbHbII IEpeXxo 1 B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 npesese HeyObIBaOLIEH U HEBO3pACTAIOLIEH OCIEA0BATEIbHOCTH.

9. Yucno e.

10. Teopema IlITomnb1ia.

11. Teopema o npezene NpoMexxyTouHOU nocinenaosarenbHocTu. [Ipuniun Kantopa o BioxeH-
HBIX OTPE3KaX.

12. Ipunmn boneiano-BeiiepmTpacca 0 CX0oAAIIEHCATIOANIOCIE0BATEIHHOCTH.

13. Kpurepuii Ko cxoauMocTu ocie10BaTeIbHOCTH.

14. Onpenenenuie npenena yncinoBoit pynkuuu no Komu u o I'eifHe. DKBUBaIEHTHOCTb
omnpenenenuit npenena ¢pyukuuu no Komm u no I'efine.

15. Kpurepuii Ko cymiectBoBanus npejaena QyHKIUH.

16. HenpepbIBHOCTH (PyHKIIMM B TOUKE U HA MpoMexyTKe. CBONCTBA HEMPEPHIBHBIX (DYHKIIMIA:
HENPEePBIBHOCTh MOYJIS, JIOKaJIbHasi OrPaHUYEHHOCTh, CBOMCTBO YCTOMYMBOCTH.
Apudmerndeckre onepauy ¢ HempepbIBHBIMU QyHKIMSAMHA. HenpepbIBHOCTD CI0KHOM 1
oOpaTHON (QyHKIUH.

17. IlepBas Teopema Beliepmtpacca (06 orpaHH4eHHOCTH HENpepbIBHOW (yHKIMN). BTopas
Teopema Beliepmrpacca (o HanOobIIeM U HAUMEHBIIIEM 3HAYCHUH ).

18. IlepBas u BTOpas Teopemsl bonbriano-Koim o mpoMexxyTOUHbIX 3HaU€HHS HEPEpbIBHON
¢yukun. Teopema o cyniecTBOBaHUHM 00paTHON PyHKINU.

19. Teopema Kanropa o paBHOMEpHOI1 HENPEPHIBHOCTH.

20. IonsaTHs MPOU3BOIHOH, MU GepeHIpyeMocTH, TuddepeHimana GyHKIIm.
['eomeTpuueckuii cMbIC TPON3BOAHON U Auddepernnana. CpaBHEeHHE TOHATHI TPOU3BOIHON U
nuddepeHITpyeMOoCTH.

21. OgHocTOopoHHME POoN3BOAHbIEe. CpaBHEHHE MOHATHI HEMPEPHIBHOCTH U
muddepentrpyemoct. Kpurepuii auddepenunpyemoct (B TEpMUHAX HENIPEPHIBHOCTH

Qg depeHIaIbHO-Pa3HOCTHOTO OTHOILICHHS).

22. uddepernnrpoBanue TMHESHHON KOMOMHAITNH, TIPOU3BEICHUS U YaCTHOTO IBYX (DYHKITHHA.
23. IuddepenunpoBanue oOpaTHON U CI0KHOM (pyHKIMU. IHBapHaHTHOCTH (hOPMBI 3aHCH
nepBoro auddepeHiana.

24. BbIBOJ TPOM3BOIHBIX 3JIEMEHTAPHBIX (DYHKIIUH.



25. IIpousBoansbie u nuddepeHInanp BEICIINUX MOPSAIKOB. BerauciurensHas Gpopmyna s
BbIcIIUX U depeHanoB. Y caoBre HHBAPUAHTHOCTH BhICHINX AU depeH1InanonB
OTHOCHTEJIHO 3aMEHBI IEPEMEHHOM.

26. ®opmyel JleliOnuma (Beiciiee Aud epeHnnpoBanne TPOU3BEACHUS U CII0KHOU (PyHKIINN).
27. Teopema depma 06 sxcTpemyme GpyHkuuu. Teopema J[apOy 0 IpOMEKYTOUHBIX 3HAUYCHHUSX
MIPOU3BOTHOA.

28. Teopemsl Poss, Jlarpanxka, Komm.

29. IlepBoe mpasuiioJlonuTass BEIYMCICHUS MIPEICIIOB

30. Bropoe npaBusoJlonuTans BHIYUCICHUS TPEIEIIOB

31. Muorowren Tetnopa. @opmyia Teinopa ¢ octaTouHbM wiieHOM B ¢popme Ileano.
EnuHCTBEeHHOCTD NpeACTaBIeHUs ()YHKIIUHU MHOTOUICHOM.

32. ®opmyia Telinmopa ¢ octaTouHbIM WieHOM B ¢hopmax, Komm, Jlarpanka.

[1aTh OCHOBHBIX pa3iiokeHuii mo popmyne Teinopa.

33. Untepnonsaunonubiii momuHoM Jlarpamxka. O1ieHKa norpenHocTd UHTEPIIOIISIUH.

34. Kputepuii mocTossHCTBa QYHKITUH. Y CIIOBHUE CTPOTO MOHOTOHHOCTH (PYHKIIMH Ha
npoMexyTke. MOHOTOHHOCTH B TOUKE.

35. JlokanpHBIC IKCTpeMyMbI (DYHKIINH, BX BUIbL. HeoOXoauMoe ycaoBre JOKAILHOTO
sKcTpeMyMa. JlocTaTouHble YCIOBHS JOKAIBHOTO SKCTpEMyMa B TepMUHAX 1-0i MpoU3BOAHOM,
2-01 IPOM3BOTHOM, N-TOM MPOU3BOAHOM.

36. BeimykJibie ()yHKIIUU, BUJIBI BBITYKIOCTU. JJOCTaTOYHOE YCIOBHUE CTPOTOM BHITYKIOCTH
¢ynkuuu. Pacnonoxxenne rpaduka BRITYKIONW (YHKIIMA OTHOCUTENIFHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO Mexk 1y cpeIHUM apu(PMETUYECKUM U CPETHUM
T€OMETPUIECKUM.

38. Hepasenctsa FOwnra, I'énbaepa, Komm-bynskoBckoro, MUHKOBCKOTO.

39. Touku nepernba ¢pynknun. Heobxomumoe ycinosue neperuda. Jlocratounoe ycioBue
neperu6a. Pacnonosxenue rpaduka GpyHKIIMM OTHOCUTENBHO KacaTeIbHON B TOUKE Meperuoa.
40. IMonsitue 6a3bl. [pumepsr 6a3. [Ipexen yucnoBoit pyHkuuu mo 6aze. CBoicTBa

(byHKUIMH, IMEIOLHX peaen 1o 0ase.

41. Kpurepuii Kowu cymectBoBanus npesena no 6ase.

42. CuetHo-nopoxacHuble 6a3bl. [Ipenen ['eitHe mo 6a3e. DKBUBaTEHTHOCTD MOHITUIH

npexaenarno ['eiine u nmo Ko B cirydae cu€THO-TIOPOXKICHHBIX 0a3.

2 cemecTp

43. Onpenenenue naTerpana Pumana. Materpan Pumana kak npezaen mo 6aze. OrpaHiYeHHOCTh
UHTErpupyeMoi GyHKINH.

44. VaterpansHble cymmbl J[apOy u ux cBoiicTBa: cpaBHeHue cyMM Pumana u /lapOy, cymmbl
JapOy kak TouHble rpaHu cyMM Pumana, noBenenue cymm [lapOy npu n3MenbueHUH pa3oueHus,
cpaBHeHue cymM JlapOy asist r00bIX pa3OrueHu.

45. Kputepuii unrerpupyemoctu Pumana.

46. HTETprpyEeMOCTh HETIPEPHIBHOM (DYHKITNH U (PYHKITUH ¢ KOHEYHBIM YHCIIOM TOYEK Pa3phIBa.
47. UnTerpupyeMocTh cI0KHON QyHKIUH. ApudMeTHYecKHe Oneparum ¢
HUHTETPUPYEMBIMU(YHKITHSIMH.

48. BepxHuit u HIxkHUM nunTerpans JapOy. Muterpans! lapOy kak mpenensl cymm JlapOy.
Kpurepwuii uHTErprpyeMOCTH (PYHKIINH B TEpMUHAX paBEHCTBA e¢ MHTErpasioB [lapOy.

49. OcHOBHBIE CBOMCTBA OMPEIEIICHHOTO MHTETPajla: HHTETPAN OT IUHHIIBI,
MOHOTOHHOCTb,JTMHEWHOCTD, aJ/INTUBHOCTb.

50. IepBast TeopemMa 0 cpelHEM 3HAYCHUU.

51. UnTerpan ¢ nepeMeHHbIM BEpXHUM IpejiesioM. HenpepbIBHOCTh HHTErpajia o
BepxHemynpeaeny. JnddepeHimpoBanre HHTErpaia o BEpXHEMY MPEIey.

52. Bropas Teopema o cpeilHeM 3HaYECHUH.

53. ®opmyna HerotoHa-JleiiOHuIa. 3aMeHa mepeMeHHOM U HHTETPUPOBAHUE 10 YaCTSIM B
ONpEIETICHHOM UHTErpare.



54. ®opmyma Telnopa ¢ OCTaTOYHBIM WICHOM B MHTETpaabHOM opme. HTErpampHbIe
HepaBeHcTBa ['enpaepa, Komm-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecobcTBeHHOTO HHTErpana. ®opmyna Herorona-JleioHuma s
HECOOCTBEHHOI'O MHTErpaa.

[Tpu3HaKK CXOIMMOCTH UHTETPAJIOB OT HEOTPUIATEIBHBIX (PYHKIIHIA.

56. Kputepuii Ko cxoaumoctu HecoOCTBEHHOTI0 MHTErpasia. AGCOIOTHO CXOAALINECs
unTerpaisl. [Ipusnaku AGens u Jupuxie cXoIMMOCTH HECOOCTBEHHOTO HHTETpaa.

57. IloHATHS METPUUYECKOTO M HOPMUPOBAHHOT'O IPOCTPaHCTBA. OTKPHITHIE U 3aMKHYThIE
MHO’KECTBA B METPUYECKOM IIPOCTPAHCTBE, UX CBONCTBA. CBA3b MEXKIY OTKPBITBIMU U
3aMKHYTBIMH MHOXECTBAMH.

58. IIpenen no 6a3e PyHKUIMHU CO 3HAYCHUSIMHU B METPUUIECKOM MpocTpaHcTBe. CBoicTBA
¢byHkuui, nmeromux npenen. [penen nocnenosarensHoctu. [Ipenen pyHKIMM B TOUKE.

59. INonuble MeTpuyeckue npoctpancTsa. [Ipuniun noaHots Kanropa. [ToampoctpancTsa
noJiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. [IpenqxommakTHbIE MHOKECTBA B METPHUECKOM TpocTpancTBe. Kpurepwuii
npeAKoMIakTHocTuXaycaopda.

61. KoMmmakTHBIE MHOKECTBA B METPHUECKOM MTPOCTpaHCcTBe. Kpurepuii KOMITakKTHOCTH
METPUYECKOT0 MTPOCTpaHcTBa. KpuTepuii KOMIIAKTHOCTH MHOXKECTBA B IIOJTHOM METPUYECKOM
npoctpancTBe. KomnakTHble MHOKeECTBA B R .

62. KoMnakTHOCTb B TepMHHAX HOKPBITUI. KOMIIAKTHOCT B TEpMUHAX LIEHTPUPOBAHHBIX
CHUCTEM.

63. HenpepbiBHBIE 0TOOpaXKeHUs: METPUUECKUX MpocTpaHCTB. [Ipoobpas oTkpeiTOro u
3aMKHYTOT'O MHOKECTBA ITPH HETIPEPHIBHOM OTOOpaskeHHH. HerpephIBHOCTD CIIOKHOW (DYHKIINH.
64. HenpepbiBHBIN 00pa3 KoMmmakTa — KoMmnakT. Teopemsl Beepmtpacca. JIluneliHo
CBSI3HBIEMHOJKECTBA B METPHUECKOM IpocTpaHcTBe. HempephiBHEII 00pa3 TMHEHHO-CBA3HOTO
MHO’K€CTBA — JIMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema Kantopa o paBHOMEpHO# HETIPEPHIBHOCTH.

66. I[ToHaTHE TOMONIOrNYECKOT0 MpocTpaHcTBAa. OKPECTHOCTH, BHYTPEHHHE TOUKH, TIPEAeTIbHbIE
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHUE, 3aMKHYTOE MHOXKECTBO, rpanuia. [Ipenen no 6aze
(GYHKIMU CO 3HAUEHUSIMH B TOIIOJIOTUYECKOM ITpocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [ToHsTHE rOMEeoMOpdhu3Ma.

67. UactHble mpousBoaHbIe, nuddepenupyemocts, nuddepenman pynknun. Kpurepuit
muddepennmpyemoctu. Jlocrarounoe ycnoBue AupGepeHInpyeMOCTH PYHKIUH.

68. Teopema o muddepeHpoBaHnN cI0XKHON QyHKIMH. THBapHaHTHOCTH (POPMBI
nepBorogudpepennnana. [pasuna nuddepeHmnupopanus.

69. IIpousBosHas Mo HanpaBiIeHUIO. [ pagueHT.

70. YacTHBIE TPOM3BOIHBIC BHICIINX MOPSAAKOB. Teopema 0 paBeHCTBE CMEIIaHHBIX
npou3BoiHbIX. HenpepbiBHO auddepenuupyembie pyHKIUN.

71. Tuddepennmansl BeICIIMX TOPAAKOB. BeruncnurensHas popmyna st

G depeHIMaTOBBRICIINX TOPSAIKOB. Y CJI0BHE HHBAPUAHTHOCTH BRICIINX AU(PepeHInanon
OTHOCHUTEJIBHO3aMEHBI IEPEMEHHBIX.

72. ®opmymna Teitmopa ¢ ocTaTOYHBIM WieHOM B opme Jlarpanxka u B popme Ileano.
DopMyIaKOHEYHBIX IIPUPALCHUN.

73. JlokanbHBIE IKCTPEMYMBI PYHKIINH MHOTHX TIepeMeHHBIX. HeoOxonnmoe ycinoBue
’KcTpeMyMa. J[ocTaTouHoe ycinoBre IKCTpeEMyMa.

74. HesBnas pynkuus. Teopema o HeIBHON (YHKIHU.

75. Cucrema HesiBHBIX (yHKIMNA. Teopema o cucreme HessBHBIX QyHKIui. CylecTBoBaHHE
oOpaTHON (QyHKIUH.

76. YciioBHBIE SKCTpEeMYMBbI (DYHKIMA MHOTHUX ITepeMeHHbIX. MeTo MHOKuTenel Jlarpanxa.
HocTtaTtoyHoe yciioBHe 3KcTpeMyMa B MeTojie Jlarpanxa.

77. Auddepenunpyemsbie oToOpaxkenus. Matpuna SAkodu.

78. IIpuHIMT CKUMAIOIITMX OTOOPaKEHHI.
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79. Yucnooii psin u ero cymma. Kpurepuit Ko n HeoOxoauMoe yclioBHe CXOAUMOCTH Psizia.
OO011me cBoicTBa CXOAALIMXCS PAIOB: CXOAUMOCTb psijia U €ro OCTaTKa, JIMHEHas onepanus ¢
psaaMu, COYeTaTeIbHOE CBOMCTBO psja.

80. IIpu3Haku cXOAMMOCTHU PAJOB C HEOTPULATEIbHBIMH WIEHAMM: OOLINI KpUTEPH
CXOMMOCTH, Tpu3HaKku cpaBHeHus, Komm, lanamGepa, Kymmepa u PaaGe. nTerpanbHblit
npusHak Komm-Maknopena. CxonumocTs psiga Pumana.

81. ®opmyna cymmmupoBanus Jinepa. [locTosnnas Diinepa.

82. IIpusnak EpMakoBa cX0AMMOCTH PAJI0OB C HEOTPULATEIbHBIMU YJIEHAMU.

83. IIpuznaku Jlelibauna, Adens u Jupuxie A Mporu3BOJIbHBIX YUCIOBBIX pAa0B. O1eHKa
octartka psjaa JleiOnuna.

84. AGcomoTHAS U YCIOBHAs CXOANUMOCTH psoB. [lepecTaHoBKa Y4JICHOB B aOCOFOTHO
CXOJALINXCS pAAAX.

85. YMHOXKeHHe a0COMIOTHO CXOASIIUXCS PAIOB. Y MHOKEHHE YCIOBHO CXOASIIUXCS PSIOB.
86. beckoHeuHble TPOU3BEICHHS U UX CBA3b C psiiaMu. AOCONIIOTHO cXoAdiIecs OeCKOHEUHbIe
npousBenenus. [Ipeacrasnenne Ditnepa 11 a3eTa-QyHKIUN.

87. PaBHOMEpHas ¥ TOTOUEYHAsl CXOAUMOCTb [TOCIIE10BATEIbHOCTH (QyHKIMNA. MeTpuueckuit
KpUTepui paBHOMEPHOU cxoauMocTu. Kpurepuit Komm paBHOMEpHOM CXOAMMOCTH
nocienoBarenbHOCT GyHKIMNA. HerpepblBHOCT NpeAeabHON (GYHKINH.

88. IIpusnak [{yuHM paBHOMEPHOU CXOAMMOCTH ITOCIICIOBATEILHOCTH (DyHKITHIA.

89. IIpenenpHblil mepexo/l Mo 3HAKOM MHTErpajia U MPOU3BOIHON AJIs TOCIE10BaTEIbHOCTH
(GYHKUIMHA.

90. PaBHOMepHas U MOTOYEYHAs! CXOAUMMOCTb (hyHKIMOHaIBHOTO psija. Kputepuit Ko u
HE00X0JMMOE yCIIOBHE paBHOMEPHOU cxoauMocTH psaa. [lpusnak Beliepimtpacca paBHOMepHOI
CXOIMMOCTH (PYHKLMOHAIBHOTO psiaa. HenpepplBHOCT CyMMBI psizia.

91. IMpusznaku Abens u Jupuxiie paBHOMEPHOM CXOIUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. Iounennoe nu¢depeHupoBaHNE U UHTETPUPOBaHHE (YHKIIMOHATIBHBIX PSAJIOB.

93. Crenennoii psan. [Tepas Teopema Abenst. Pannyc u MHTEpBaI CXOIMMOCTH CTETICHHOTO
psana. @opmyna Komn-Anamapa.

94. HenpepbIBHOCTH CyMMEI CTEMIEHHOTO psina. Bropas reopema Abens. AuddepernunpoBanue n
WUHTETPUPOBAHUE CTEIIEHHBIX PSIIOB.

95. [NoHATHE aHATNTHYECKOW PYHKINU. AHATUTHYHOCTh CyMMBI CTETIEHHOTO Psi/Ia.
EnnMHCTBEHHOCTD NPECTABICHUS aHATUTUYECKON (DYHKIIMU CTEIEHHBIM PS/IOM.

96. Psan Teitnopa. Kpurtepuii npencraBieHus: pyHKIUN CTENCHHBIM psitoM. JlocTraTouHoe
yCIIOBHE AaHATUTUYHOCTH. AHATUTUYHOCTb OCHOBHBIX 3J1€MEHTapHBIX QyHKIMHA. [IsTh OCHOBHBIX
pa30KEeHU B CTENICHHBIE PSBI.

97. IlpyHUIMTI €QUHCTBEHHOCTH JUI aHATUTHYeCKUX QyHKUUH. [ToHsTHE aHamUTHYeCKOM
(YHKIMH KOMILJIEKCHOTO nepeMeHHoro. KoMIiuiekcHas 3KkcroHeHTa u e¢€ cBoiicTBa. @opMyiibl
Olinepa.

98. Anmpokcumanus HenpepslBHBIX GyHKIn. Teopema CToyHa. AIPOKCHMAITUS
HENpepbIBHBIX (YHKIUH anredpanyecKuMH U TPUTOHOMETPUYECKMMH MHOTOUJICHAMHU.

99. CkansipHOe npou3BeieHne GyHKINUNH. AOCOTIOTHO M KBaJPaTUIHO HHTETPHPYEMBIS
¢byHKkuuy, cBa3b Mexy HuMu. HepasenctBo Komu-bynskosckoro. Hopma ¢ynkium.
CX0IMMOCTb B CPEIHEM KBaJIpaTHUHOM. ATIPOKCUMAIIMS CTyleHYaThIMU QyHKIusAMU (03
JIOKa3aTenbCcTBa). TpuroHoMeTprueckas cucteMa (GyHKIUN U €€ CBOMCTBA: OPTOrOHAIBHOCTH,
MOJIHOTA B PABHOMEPHOM U CPEIHEM KBaIPATUYHOM MPHUOIMKEHUSX.

100. HeoOxoaumoe ycinoBue pa3iokeHus (PyHKIIMH B pABHOMEPHO CXOIAIIMNACS
Tpuronomerpudeckuii psa. Ionstue psana @ypre. KommnekcHas 3anuce paga Oypwe. Pag
@ypre B cllydyae IPOU3BOIBHOIO HHTEPBAIA.

101. Hopma TpUTOHOMETPHUYECKOTO TIOJTMHOMA. BIpaskeHre CpeTHero KBaipaTuIHOTO
OTKJIOHEHUS QYHKLUHU OT TPUTOHOMETpHUYECKOro nojarnHoma. ToxnectBo beccens.



MUHUMaTbHOECBONCTBO YaCTUUHBIX CyMM psinia Dypee. Paznoxenune pyHkuun B psig Oypbe,
CXOALIMICA B CPEAHEM KBaJPaTHUHOM.

102. HepaenctBo beccensi. PaBenctso [TapceBais. 3aMKHYTOCTh TPUTOHOMETPUYECKOM
cucteMsl GyHKIMA. OHO3HAYHOCTH onpezeneHus GyHKIU cBOUM psiioM Dyphe.

103. Teopema Pumana o crpemnennn ko3 dunnenroB ypwe k Hymto. MHTETpansHoe
MPEJCTaBICHUE YaCTUUHBIX CyMM psifa @ypbe. Anpo Jupuxiie u ero CBOKMCTBA.

104. TTpuznak Junu cxogumoctu psiga Oyprwe. [ToToueunas cxoaumocTs psaga Pypbe KyCouHO-
rIaaKuX QyHKIUH.

105. Paznosxenue cuHyca B 0€CKOHEUHOE IIPOU3BEACHUE.

106. PaBHOMepHast cxoauMOCTh psaja Dypbe HENPEPHIBHBIX KyCOUHO-TTIAAKUX (YHKLUH.
Nurerpuposanue psaoB Oypoe.

107. CemelictBa (pyHKIMI, 3aBUCAIINX OT napaMeTpoB. [loToueuyHas u paBHOMepHas
CXOJUMOCTB. JI0CTaTOYHOE yCI0BUE PABHOMEPHOU CXOAUMOCTU. MeTpUUYeCKHil KpUTepui
paBHOMEpHOMN cxoauMocTu. PaBHOMepHast CXOAMMOCTb ceMeNCTBa (PyHKLUI Ha sS3bIKe
nocienoBarenbHOCTel. HempepsIBHOCTS ipeaenbHON (GYHKINH.

108. CobcTBEeHHBIE MHTETPpaJIbl, 3aBUCSILUE OT HapaMEeTPOB, C HOCTOSHHBIMU MpeieIaMu
uHTerpupoBanus. [IpenenbHplil nepexoa 1o napameTpy 1noj 3HakoM MHTerpaia.
HenpepbiBHOCTH HHTETpajia 1o napamerpam. JuddepennupoBanyue 1 UHTETPUPOBAHNE
MHTETpaJia 1o rnapameTpy B Cayyae MOCTOSHHBIX MIPEIEI0B HHTEIPUPOBAHUS.

109. CobcTBeHHBIE MHTETPaIbl, 3aBUCSILIE OT TAPaMETPOB, C IEPEMEHHBIMHU TpeieIaMu
uHTErprupoBaHus. HenmpepbIBHOCTS HHTETpasa 1o mapamerpaM. JuddepennupoBanme
MHTErpaja Mo napaMeTpy B Cilydae MepeMEHHBIX NPEIeI0B HHTEIPUPOBAHMSL.

110. HecoOGcTBeHHBIE MHTETPAIIBI, 3aBUCSIINE OT TapaMeTpoB. [loTouednas u paBHOMepHast
cxoaumocts. Kpurtepuit Komu n npusnak Beliepiirpacca paBHOMEPHOH CXOIUMOCTH
MHTErpaa.

111. [Mpusnaku AbGens u Jlupuxie paBHOMEPHOU CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBHUCSIINX OT apaMeTpPOB.

112. HenpepbsIBHOCTH HECOOCTBEHHOTO HHTErpajia o napamerpam. Juddepenpoanue u
MHTETPUPOBaHUE HECOOCTBEHHOI'O MHTETpasla Mo MapaMmerpy.

113. l'amma-pyHkuus u 6era-QpyHkIus. MHOXKeCTBa CXOJUMOCTH SIJIEPOBBIX HHTETPAJIOB.
PaBHOMepHast cxogumocTs. Paznokenne raMMa-(yHKINN B OECKOHEYHOE IPOU3BE/ICHUE.
114. CgoiicTBa raMMa-(pyHKIUU: GOpMyIia MOHMKEHHSI, aHATUTUYECKOE MTPOOKEHIE TaMMa-
(GYHKIIUM B KOMIUIEKCHYIO TUIOCKOCTb, (POpMyJia TOTOTHEHHUS.

115. CgoiicTBa ramma-pyHkuuu: Gpopmyna yasoenus Jlexxanapa, popmyna ymHoxxeHus ["aycca
(0e3 noxazarenbcTBa). CBSI3b MEXY SUIEPOBBIMU HHTETPAIAMHU.

116. ®opmyna CtupnuHra.

117. Ilonsarue unrerpana @ypwe. Murerpansuas popmyna ypre. KommekcHas 3anuch
unterpaia Oypee. [Ipsmoe u oOpatHoe npeodpazoBanue ypre. PopmyIibl 0OpaIeHus!.
118. CpoiicTBa npeodpazoBanus Oyphe: THHEHHOCTh, OTPAHUICHHOCTh, HETIPEPHIBHOCTD.
[Tpeo6pazoBanne Oypbe npou3BoAHOMN. CBI3b MEXY TTIAAKOCTHIO PYHKIIMU U CKOPOCTHIO
yObIBaHus e¢ npeodpazoBanus Oypoe. [IponsBoanas npeodbpazoBanus Oypoe.

119. TpeodpazoBanue Pypbe OeckoHeUHO TUDGEPEHITUPYEMBIX OBICTPO YOBIBAFOIIMX (PYHKITHIA.
®opmyna [Inanmepens. [IpeobpazoBanne Oypbe CBEPTKU PYHKLUH.

120. ITonsITHe aCHMITOTHYECKON TTOCIIEA0BATEIEHOCTH U ACHMITOTHYECKOTO Pa3IOKCHHUS.
ENMHCTBEHHOCTh aCUMIITOTHYECKOTO pa3ioxkeHus. Onepanuu co CTeNeHHbBIMU
ACHMITTOTUYECKIMH PSIaMH: apr(pMeTHIeCKre OnepaIiy, NOWIEHHOE HHTETPUPOBAHHUE U
mddepeHpoBaHme.

121. ®opmyna cymmupoBaHus Diiepa-MakiopeHa.

122. Jlemma Batcona.

4 cemecTp

123. BaytpeHHsisi u BHemHss Mepa JKopinana v ux CBOMCTBA.

124. Kpurepuii uamepumocty MHOKecTBa 110 JKopaany. CBOHCTBAa H3MEPUMBIX MHOXKECTB.



125. CroiictBa mepsl JXKopana: KOHeUHast aJINTUBHOCTh, Mepa MPSMOTO MTPOU3BEICHUS
MHOXecTB. Mepa rpaduka HenmpepbIBHON Ha KOMIAKTE (DyHKIIHH.

126. Onpenenenue kpatrHoro uarerpaina Pumana. Materpanbasie cymmsl JlapOy U X CBOMCTBA.
Kpurepuii uHTErppyeMOCTH.

127. NurerpupyeMocTb HenpepbIBHBIX QyHKLNH. CBsI3b MEXYy HHTEIPUPYEMOCTHIO U
OIPaHUYEHHOCTBIO.

128. HTerpupyeMocTb pa3phIBHBIX (PYHKIHH.

129. Yetsipe 0OCHOBHBIX CBOIcTBa MHTerpaa. IHTerpanbHasi TeOpemMa O CpeiHeM.

130. Cenenue JBOWHOTO MHTETPaAIa K IOBTOPHOMY.

131. CBenenue KpaTHOTO MHTETPaIa K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOMHOM HHTETpaJIe.

133. Onpenenenue HECOOCTBEHHOT'O KpaTHOTO HHTETpaia. HecoOCcTBeHHBIE HHTETpaJIBI OT
HEOTPHUIATEIILHON (PYHKIIHH.

Heco6cTBeHHBIN KpaTHBIN MHTErpall CXOAUTCS TOT/1a M TOJIBKO TOI'/1a, KOI'1a OH a0COIIOTHO
CXOJUTCSI.

135. /Inuna kpuBOi. AIIUTUBHOCTD JUIMHBL. BeruncnutensHast popMyiia 1Jis IIHHbI
HenpepbIBHO AuddepeHnnpyemMon KpuBOH.

136. KpuBosinHeliHble HHTErpaJibl IEPBOTO poja U UX CBOMCTBA. BeruucnurensHas Gopmyna.
137. KpuBonmHeHbIe HHTETPAJIbI BTOPOTO POJA M UX CBOMCTBA. BrrunciurenbHas Gpopmyia.
138. ®opmyna ['puna.

139. YcnoBusi He3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETPaAIa OT ITyTH HHTETPUPOBAHHUS.
Kpurepuii nonHoro auddepennunana B OJHOCBA3HOM 001acTH.

140. TlepBast kBagpaTtuuHas popma noBepxHoctu. [nomaas moBepxXHOCTH.

141. OpuenTanus NoBepXHOCTHU U e¢ Kpast. KycouHo-T1a1kue HOBEpXHOCTH.

142. TToBepXHOCTHBIE HHTETPAJIBI IIEPBOTO M BTOPOTO poja. BerancnutensHbie GOpMyIIbI.
143. ®opmyna CTokca.

144. Bexropnas TpakToBKa (popmyisl CTokca. ['eomeTpuueckoe onpeseseHue poropa
BEKTOPHOTO MOJIS.

145. ®opmyna "aycca-Octporpanckoro, e€ BEKTopHasi TpakToBKa. [ 'eomerprueckoe
OIpeJieJIeHUe TUBEPreHIIMH BEKTOPHOTO MOJIS.

146. TTonmunuHelHBIE aHTUCHMMETPUYHEIE (opMBbl. BHEnHee mpousBeneHne Gopm 1 ero
CBOWCTBA.

147. uddepenunansusie popmbl. Onepanuu BHEIIHETo AU pepeHnpoBanHus 1 epeHoca
¢dopm, ux cBoiicTaa.

[Tonsitue MHOTO0Opa3usi. OpueHTAIMs MHOTO0Opa3us U ero kKpas. uterpupoBanue

g depeHnaIbHBIX GopM Ha MHOrooopasun. O6mas popmyia Ctokca (03 10Ka3aTenbCTBa



Caenenns 00 yTBep:KIeHHH MPOrPaMMbI HA 0UY€PETHOI YUeOHbIIi roJ ¥ perucTpanun u3MeHeHuit

Y4eOHbIi Pemrenne xagenpor BneceHnnble n3MeHeHUs Ilonnucs 3aB.
roj (Ne mpoTokona, kadenpoii
JaTa)




