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1. Ien ocBOEHMS TUCHMIIJIMHBI

LlensiMu OCBOEHMSI AMCHMIUIMHBI (MOIyns) «MaTeMaTHUeCKHi aHalm3» SBIAIOTCS H3ydCHHE
CTYZICHTAaMH OCHOBHBIX KOHILICTIIIMI U METOJ0B MaTeMaTHYECKOTO aHAIHM3a U €0 MPUIOKEHUN 1is
pelIeHus] MPHUKJIAAHBIX 3a1ad. B mpomecce m3ydeHHs Kypca CTYIACHTBHI 3HAKOMATCS C TaKMMHU
MOHATUSAMH Kak Ipezell MOCIe0BaTEIbHOCTH, Tpeaea GyHKINHU, POU3BOAHAS, HEOIPEASIICHHBII
UHTErpajl, ONpEIeNCHHbI WHTErpay, HECOOCTBEHHBIC HMHTETPAIbl, WHTErPalbl, 3aBUCSIINE OT
mapameTrpa, CBOMCTBa HeNpephiBHBIX U auddepeHuupyeMblx  (yHKIMHA, YHCIOBBIE U
(YHKIMOHATIBHBIE PSIbI, IPUIOKEHHSI MAaTEMAaTHYECKOTO aHaIN3a B IPYTUX pa3ieiax MaTeMaTHKH
U B JIPYTUX HayKax.

2. MecTO AMCUHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Juciummza «MaTteMaTHuecKnuil aHalu3» U3y4aeTcsl Ha MPOTSDKEHNUHN TEPBBIX YETHIPEX CEMECTPOB
U OTHOCUTCS K 00s3aTeNbHON dYacTH 00pa3oBaTeIbHONH NHpPOrpaMMbl M M BXOJUT B MOIYJb
«MatemaTu4eckuil aHanau3». 3HaHMs, IOJYYEHHblE HpPU HU3YYECHHMM Kypca HEOOXOIMMBI JUIs
U3yUYeHHs TaKUX JTUCHUIUIMH Kak auddepeHanbHble ypaBHEHHs, TeOpus (PYHKIMA KOMITJIEKCHON
HEPEMEHHOI, TeOpHsI BEpOATHOCTEN U MaTeMaTHyecKasi CTaTUCTUKA, TeOpUsl HH(DOpMaLUK U Jp.

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO JUCHMILIMHE, COOTHECEHHbIe ¢ IUVIAHMPYEMbIMH
pe3yJbTaTaMHi OCBOECHHS 00pa30BaTeIbHOI POrpaMMBbl

[Tponecc n3yueHust JUCUUIUIMHBI HAIPaBJieH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOpereHus cieayromux 3HaHuH, yMEHH, HaBbIKOB U
(w1n) ombITa NEATEITBHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuennb
KOMIIeTeHLHUs KOMIIETeHIIHH IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(xkoa u opmyTHPOBKA) (xox M popMyJIHpPOBKA)

Oo6wenpodeccuonajbHble KOMIETCHIIUN




OIIK-1

Cnocoben
KOHCYJIbTHPOBATH U
UCIIOJIb30BaTh
byHIaMeHTaIbHBIE
3HaHUA B 00J1aCTH
MaTeMaTU4eCKOro
aHaIu3a,
KOMIUIEKCHOTO U
(GYHKIMOHATIBHOTO
aHajm3a ajareopsl,
AHATUTUYECKOU
TEOMETPUH,

b depeHIaTbEHOMI
TEOMETPHH U
TOTIOJIOTHH,
nuddepeHIaTbHBIX
YpaBHEHUH,
JIUCKPETHOM
MaTEMATHKH H
MaTeMaTHU4eCKOn
JIOTUKH, TCOPHUH
BEPOSITHOCTEH,
MaTeMaTU4YECKOMN
CTaTHCTUKH U
CIIy4alHBIX IIPOLIECCOB,
YHCIIEHHBIX METOOB,
TEOPETUYECKOMN
MEXaHHUKH B
npodecCuOHAIbHON
JESITEIbHOCTH

H-OIIK-1_1

Obnanaer 6a30BBIMU
3HAHUSIMH,
MOJIYYCHHBIMH B 00JIACTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBCHHBIX HAYK

3HaTh:

- OCHOBHBIC ITIOHATHUA MAaTEMATUYCCKOT'O
aHaIM3a;

- OCHOBHBIE TEOPEMbI MAaTEMATUYECKOTO
aHaiu3a.

VYMmeTsh:

- peuiaTh TUMOBBIC 3a7a4u (BBIYMCIICHUE
MIPE/ICSIOB, BEIYUCICHUE HHTETPAJIOB, U
ap.);

- pemaTh ¢ TOMOIIBIO METOJIOB
MaTeMaTUYeCKOro aHaJlu3a NPUKIaJIHbIe
3a/1auy (BBIYMUCIICHUE TIOMAIEH,
00BEMOB, OTBICKAHHE IKCTPEMYMOB
(OYHKIIMH OJTHOM ¥ MHOTHX ITIEPEMEHHBIX U
T.J.).

YHI/lBepca.]'IbeIe KOMIICTCHI MU

YK-1

Crniocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTe3 uHpopMaIuuy,
IPUMEHSTh CUCTEMHBIH
TIOJTXO/T JUTSL PEIICHUS
MOCTaBJIEHHBIX 3a/]1a4

N-YK-1 1

3HaeT NpUHLHKIIBI cOopa,
otOopa u 0000IIeHUS
uHpopMaIu

3HaTh:

- BO3MOXXHOCTU IPUMEHEHUSI METOJIOB
MaTEeMaTHYECKOTO aHAJIN3A JTsl PEIICHUS
MPUKIIATHBIX 3a7a4.

YMeTs:

- HHTEPIIPETUPOBATH PEIICHUS
MaTEeMaTUYECKHX 3a/1ay B TEPMUHAX
paccMaTpuBaeMou PeAMETHOM 00JIaCcTH.




4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABISIET 15 3aueTHbIX equnun, 540 akan. yaca.

Ne Tembl (pa3aesnbl) Bunsbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AMCHIMIINHBI, BKJIIOYAs CAMOCTOSITE/IbHYIO KOHTPOJIsI yCIIeBaeMOCTH
UX CojIepiKaHue padoTy CTY/IeHTOB,
U UX TPYA0EMKOCTh ®opMa NPOMEKYTOIHOI
(B akaleMHYeCcKHX Yacax) aTTecTaluu
g KonrtakTHasi padoTa (no cemecmpam)
3 2 2 EE L2 ®opmbl 0 u JJOT
5 § =) ‘5 T = E & (npu nanuuuu)
S| £ E| E|EEEE
5| 2| & ¢|55|¢
O
| €] E|EF|8
1 cemectp
1 |Teopus npenenos 16 | 4 2 | 8 5
2 |HempepbiBHOCTD (hyHKIIMU 16 | 4 2 | 8 5
3 |[IpowsBogHas GyHKIINN 16 | 4 3| 8 5
4 UccnenoBanue QpyHKumii ¢ 16 | 4 3 | 10 5
TTOMOIIIBIO TTPOU3BOAHBIX
144 | 64 | 16 10 | 34 | 20 DK3aMeH
Bcero 3a cemecTp
2 ceMecTp
5 Heonpenenennsiit 21| 5 3 |11 6
MHTErpaj
6 |OnpeneneHHBINA HHTETPAL. 21 | 6 3 |11 7
v Hucnosele u 2| 5 4 | 12 v
(O YHKIIMOHAIIBHBIE PSI/IBI
144 | 64 | 16 10 | 34 | 20 DK3aMeH
Bcero 3a cemecTp
3 cemecTp
n
8 [IpoctpancrBo R" u pyHKIIMN 21 | 5 3 |11 6
MHOT'UX NEPEMECHHBIX
Huddepennuanbaoe
9 |ucumcienue GQyHKIMIA 21| 6 3 |11 7
MHOTI'UX NEPEMECHHBIX
WHTerpanbHoe UCUNCIEHUE
10 |byHKumMit MEHOTHX 22 | 5 4 |12 7
MEePEMEHHBIX
144 | 64 | 16 10 | 34 | 20 DK3aMeH
Bcero 3a cemectp
11 |Teopwus npenenon 10 | 5 3 |11 5
12 |Psimer @ypee 10 | 5 3 (11| 5
JlonoTHUTENbHBIE T1aBBI
13 |uHTETpaTBEHOTO 12 | 6 4 112 6

HCUYUCIICHUA




108 | 32 | 16 10 | 34 | 16 DKk3aMeH
Bcero 3a cemecTp

NUTOro 540 (224 | 64 40 136 76

6 mom uucie ¢ 30 u /10T

1.

Couepmaﬂne pa3ae/;ioB ITMCHUIIJIMHBI:

Teopus npenenos

1.1. MHOX€eCTBO JIEHCTBUTENBHBIX Yncel (akcuoMsl, INf, SUp, Teopema o TOUHO# BepXxHEi
rpaHn).

1.2. IIpenen ynciioBoi mocienoBaTeabHOCTH. CBONWCTBA CXOMAIIUXCS MTOCIIEIOBATEILHOCTEH
(€IMHCTBEHHOCTH MpeJiena, OrPaHUUYEHHOCTh CXOISAIIEHCS MTOCIEeI0BATEIbHOCTH, MPeIe
KOHCTaHThI lIm C =C, mepexo/ K mpe/eily B HEpaBEHCTBE, EPEX0/] K MPEIey B JBOMHOM
HEPaBEHCTBE).

1.3. BeckoneuHo Manbie mocieaoBareabHocTH. CBOMCTBA 0.M. MOCIEI0BATEILHOCTEH (CyMMa
IBYX 0.M. — 0.M., mpou3BeaeHNE 0.M. HA OTPaHUYEHHYI0 — 0.M.,

(x,—>a) & (x,—a—0).

1.4. ApudmMernyeckue onepannuu co CXoIAUIMMUCS OCIEI0BATENbHOCTIMHU (IIPEJIEN CYMMBIL,
MIPOU3BEICHNUS, OTHOIICHUS).

1.5. Beckoneuno Ooubiue mocienoBarenbHocTH. CBOKCTBA 0.0. MMOCIEIOBATEIEHOCTEH
(HEeorpaHU4YEeHHOCTD, 1/ 6.M. = 6.0.).

1.6. MonoToHHBIE TIOCTIeA0BaTeIbHOCTH. TeopeMa BeliepmiTpacca 0 cX0IMMOCTH MOHOTOHHON
Y OTPaHUYEHHON MOCTIET0BATEIBHOCTH.

1 n
1.7. Yucno € (moka3aTenbCTBO CXOIUMOCTHU IOCIEI0BATENBHOCTH X, = (1+— ).
n

1.8. Teopema KanTopa 0 BIOXKEHHBIX OTpE3KaX.
1.9. llonnocnenoBarenbHOCTH. YacTUYHBIE MTPEAEIBI, BEPXHUHA U HIKHHUIA IPECIIbI
MOCIIE0BATEIHHOCTH (OMIPEICICHHUS).

1.10. Teopema o npesese noANnocie0BaTeIbHOCTU CXOASIIENH S TOCIe10BaTENbHOCTH.

1.11. Teopema bomnbiiano-Beiiepiitpacca (orpaHndeHHas Mociie0BaTeNbHOCTh COAECPIKUT
CXOJISIILYIOCS TIOJIIOCIEA0BATEIBHOCTB ).

1.12. [Toustue pynnamenranapHol nocneaoBatensHocTH. Kpurepuii Komm cxonumoctu
MOCJIEI0BATEIbHOCTH.

1.13. [Monstue pynxun. Onpenenenus npeaena GyHKIUN Ha s3bIke O — & (1o Komm) u
yepes npejen nocienoBareabHocTH (1o I'eitHe). Teopema 00 S5KBUBaNIEHTHOCTH
ONpEACICHUN.

1.14. Kpurepuii Komn cymectBoBanus npeaena QyHKIUH.

1.15. Paznmunbie TR Ipeena QyHKINN: ler%na f(x)=A,rne a=c+0,c—0,00,+00,—0,
A=B+0,B—0,00,400,—c0. Teopema 00 0THOCTOPOHHUX TIpeeIIaX.

1.16. JlokanpHbIe CBOMCTBA QYHKIIUH, UMEIOIIEH Mpeien (OrpaHuYEeHHOCTh, COXPaHEHUE
3HAKa).

1.17. CaoiicTBa nipeenoB (GyHKINH, CBSI3aHHbIE C HEPABEHCTBAMU.

1.18. Teopema o CyIIecTBOBAaHUH OJJHOCTOPOHHUX MPEAEIOB MOHOTOHHON (DYHKIIMH.

1.19. 3aMeHa epeMEHHOW MPH BBIYUCICHUU TIpEEa.

1.20. HepaBencTBa 11 TPUTOHOMETPUYECKUX (DYHKIINIA:

1.21. cosx<SIn—X<1,XG[i,zj,x¢0,

X 2 2

1.22. [sin x| < x, Vx




. . . sin X
1.23. [TepBbIit 3amMedaTenbHblil npeaen lim ——=1.
x-=0 X
1 X
1.24. Bropoii 3ameuarenbHsbiii mpeaen lim (1+ —j =e.
X—»00 X
1.25. CpaBuenne QyHkmid. O-CUMBOJIHMKA, IKBUBAJICHTHOCTb. TeopeMa O BEIYUCICHUN

IPEIETIOB C IOMOLIBIO 9KBUBAICHTHBIX (DYHKIHH.

HenpepbiBHOCTE pyHKIINH

2.1. Tlonstre HenpepbiBHOCTH QyHKIMU. HenpepbIBHOCTH ciieBa 1 cripasa. Kitaccudukanust
TO4YeK pa3psiBa pyHKIuH (1-ro pona u 2-ro poza).

2.2. CoiicTBa HenpepbIBHBIX GyHKUuH (HenpepsiBHOCTE GyHKimi f(X)+g(x), f(X)g(x) u

f(x) .
——=). HenpepbIBHOCTH CII0%KHON (YHKLIUU.
9(x)
2.3. Teopema Beiiepmrpacca 00 orpaHU4eHHOCTH (PYHKIIMHA HEMPEPHIBHON Ha OTPE3KE.
2.4. Teopema Betiepmirpacca o TOCTHKUMOCTH HEMPEPHIBHOM Ha OTpe3Ke QYHKIIUEH TOYHOU
BEPXHEHN U HU)KHEW rpaHei.
2.5. Teopema Komn o Hys1s1X HeNpepbIBHON (QYHKITUH.
2.6. Teopema Ko 0 mpoMeKyTOUHBIX 3HAUECHUSIX HETIPEPHIBHOMN (DYHKITHH.
2.7. Obpatnsie pynkiuu. Teopema 06 00paTHOI PyHKIMH (CYLIECTBOBAHUE, MOHOTOHHOCTD,
HETPEPHIBHOCTH) AJIs1 PYHKIIMU MOHOTOHHOW M HETIPEPBIBHOM Ha OTpPE3Ke.
[TpousBoaHas GyHKIUH.
3.1. I'eoMeTpuvecKnii CMBICI TPOU3BOTHOM.
3.2. Tlpoussoansie aemenTapubix ¢pyrkmumii (C, X", sin X, cos x, a”, e*, log , x, In x, x*(« € R)).
3.3. Teopema o HEMPEPHIBHOCTH PYHKIIMH, UMEIOIIEH TPOU3BOIHYIO.
3.4. OHOCTOPOHHUE U OECKOHEUHBIE TIPOU3BOTHBIE.
3.5. [IpousBogHBIE CYyMMBI, IPOU3BEACHHS U YACTHOTO.
3.6. IIpousBoHAs CIOKHON PYHKITUH.
3.7. TlpousBoaHbie seMeHTapHbIX QyHKIHH (tan x, cot X, e, sinh x, cosh x, arcsin x, arccosx,

arctan x, arccot x)

3.8. TpousBoHas nokasarenbHo-cTenennoi Gymxian [u(x)]" ™.

3.9. uddepennman ¢pynkuuu. ['eomerpuueckuit cMmbica nudpdepennuana. [Ipumenenue
muddepeHnmana s NpuOINKEHHBIX BBIYUCIICHUH.

3.10. [Tpou3BosHbIe BRICHINX MOpAaK0oB. Popmyina JlelOHuIa.

3.11. Juddepennmansl BoICIIKMX NOPsAKOB. HBapruaHTHOCTH popMbl quddepeHnnana
HEPBOTO MOPSAKA U OTCYTCTBUE MHBAPHUAHTHOCTH (popMbl U1 AudpepeHInanoB nopsaka
BBIIIIE TTEPBOTO.

3.12. JuddepenumpoBanue napaMmerpudecku 3afaHHol GyHkuu (1-1, 2-1, 3-4
IIPOU3BOJIHBIE).

3.13. [TonsiTHe nokanpHOTO 3KcTpemMyMa pyHkiuu. Teopema depma.

3.14. Teopema Posist 0 HyJIAX POU3BOIHOM.

3.15. Teopema Jlarpanka (popMyia KOHEUHBIX IPUPALICHUN).

3.16. CnenctBus u3 TeopemMsl Jlarpanxa

3.17. f'(x)=0= f(x)=Const,

3.18. f'(X)=k = f(x)=kx+Db,

3.19. (%) =y (Xp), @' (X) > ' (X) = @(X) > (X), X> X,

3.20. Teopema Komn (0000meHHas popmyia KOHEUHBIX TPUPALLICHHH).

HccnenoBanue GyHKIHIA C TTOMOIIBIO MTPOU3BOIHBIX
4.1. Kpurepuii Bo3pacTanus 1 yObIBaHUs (YHKIIMY HA HHTEpPBAJE.
4.2. JlocTaTOYHOE YCIIOBUE CTPOTOro Bo3pacTaHus (yObIBaHUS) (QyHKIIHH.



4.3. IlonsiTue ctpororo Bo3pactanus (yObiBaHUs ) GyHKIMU B TOUKe. JlOCTaTOuHOE yCIOBUE
cTpororo Bo3pactanus (yObiBaHus) QYHKIIMH B TOUKE.

o) _ "))
w(x) v ()

4.5. ®opmyna Teitnopa ¢ octaTouHbIM WieHOM B (popme Jlarpanxa.
4.6. ®opmyna Teitnopa ¢ ocraToyHbIM wieHOM B (hopme Ileano.
4.7. ETMHCTBEHHOCTD MPEACTaBICHHUS QYHKIIUHA B BUIC

f(X)=a, +a,(X—X,) +...+a,(Xx—%,)"* +o((x— xo)”)

4.8. Paznoxenue no Gpopmyine Teitnopa OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH (
e”, sin x, cos X, 1+ x)“, In(1+ X),...

4.9. Brruucaenue npenenoB ¢ momMouisio gopmyiiel Teinopa.

4.4, Muorounen Teiopa ¢pyakuuu. BecmomorarenbHas teMma

4.10. [IpaBumno JlonuTans packpbITUs HEONPEAECIEHHOCTEH (Clydan HeOnpeaeIeHHOCTEN
0 00
BUga | — | ¥ | —|).
0 00
4.11. OxcTpeMyMbl GYHKIUH (CTAlMOHAPHBIE TOUYKH, KPUTHUECKHE TOUKH, CTPOTHIA

9KCTPEMyM, TiepeMeHa 3Haka). [lepBoe qocTatounoe yciaoBue ctpororo skcrpemyma ( f'(x)
MEHSET 3HaK).

4.12. Bropoe u TpeThe 10CTaTOUHbIE YCIOBUS CTPOTOT0 IKCTpeMyMa (HCCeI0BaHue Ha
skeTpeMyM ¢ tomomsio T '(X),..., ™ (x)).

4.13. Haubonbiiee n HauMeHblee 3HaueHUs (QYHKIIUU Ha OTPE3KeE.

4.14. Beimykiiocts ¢yHkiun. Touku epernda. JlocraTouHoe yCIIOBHE BBITYKIOCTH.

4.15. HeoOxonumoe ycnoBue Touku neperuda. [lepBoe u BTopoe J0cTaTOYHBIE YCIOBUS
TOYKH Tieperuda (Bropoe — 0e3 T0Ka3aTesIbCTBA).

4.16. AcuMnToThl rpadguka GyHKIUH.

4.17. [TpumepHas cxema mocTpoeHus rpaduka QyHKIHH.

5. Heomnpenenenuslii uHTErpan

5.1. Heomnpenenenuslii HHTErpai (epBoodpas3Hasi, ONpeaeIeHUe HEONIPEAEIEHHOTO HHTErpaa,
HEOJJHO3HAYHOCTb, IEPBOOOPA3HbIE OTIIMYAIOTCS Ha MIOCTOSHHYIO).

5.2. CBoiicTBa HEOIPEICICHHOTO HHTETpayia (JIMTHEHHOCTh, 3aMeHa TIEPEMEHHOM ).

5.3. MHTerpupoBaHue Mo 4acTsM B HEONIPEIeIEHHOM MHTETrpase.

5.4. UnTerpupoBaHue paloHaIbHBIX QYHKIMH (TeopemMa 0 pa3ioKeHUU Ha MPOCThIe IpoOHU
/6e3 1oKa3aTeNnbCTBa/, HHTETPUPOBAHUE MTPOCTHIX Apo0eit).

5.5. UnTerpupoBanue BoIpaK€HUHN, COAEPKAIINUX PaJUKAIIbI.

5.6. MHTterpupoBanue auddepeHnnansHoro 6MHOMa.

5.7. IloacranoBku Ditepa.

5.8. MHTerpupoBaHue TpUroHOMETpUUECKUX (PyHKIMI (YHUBEpCcanbHas TPUTOHOMETpUYECKast
M0JICTAHOBKA, HEKOTOPbIE YACTHBIE CITydan).

6. OmnpeneneHHbIN HHTETpaT

6.1. Omnpenenennsiii uaterpan (Pumana). Onpenenenue (pazoreHne, BHIOOPKa, HHTETpaTbHAS
CyMMa).

6.2. HeoOxomumoe ycIIoBHE HHTETPHPYEMOCTH (TeopemMa 00 OrpaHUYEHHOCTH HHTETPHPYEMOH
GbyHKIUN).

6.3. Cymmer [lapOy u UX CBOMCTBA.

6.4. Kpurepuii HHTErpuUpyeMOCTH (QYHKIIMH.

6.5. VHTerpupyeMocTb HEMpEPhIBHON (PYHKIINH.

6.6. VMHTerpupyeMocTb MOHOTOHHON (DYHKIIHH.

6.7. CBoiicTBa onpeaesieHHOr0 HHTerpana (JIMHEMHOCTh, HHTETPUPYEMOCTb TPOU3BEICHUS
UHTETPUPYEMBIX (PYHKIIHIHA).



[a.b]

6.8. CaoiicTBa onpeeneHHOro nHTerpaia (GyHKIUs, UHTeTpUpyeMas Ha

C, Cg C;
J =]+l
C C3

Ha [a,,b,] = [a,b] , JTUTUBHOCTD, &

, HIHTerpupyema

6.9. Ouenku MHTErPANOB (MHTETPAJ OT HEOTPHUIATEIBHON (DYHKIIMHM HEOTPHILIATEIICH,
MHTETPUPOBAHUE HEPABEHCTB).

6.10. Teopema o cpenHeM I ONpeAETICHHOr0 nHTerpaa. CaencTBUs U3 TEOPEMBI O CPEIHEM.

6.11. UnTerpan ¢ nepeMeHHbIM BEpXHHUM IMpeaesioM. Teopema 0 HempepbIBHOCTH UHTErpaa ¢
NEPEMEHHBIM BEPXHUM TPEIEIOM.

6.12. Teopema o nuddepeHIpyeMOCTH HHTETpajia C IEPEMEHHBIM BEPXHUM IIPEICIOM.

6.13. CymiectBoBaHM€e IEpBOOOPA3HOI HENMPEPHIBHON (PYHKIINH.

6.14. Dopmyna HeroTona-JIeliOHua.

6.15.3amena mepeMeHHO! B ONpeIeICHHOM WHTETpae.

6.16. UaTerpupoBaHue 1o 4acTsM B ONPEACIICHHOM HHTErpajle.

6.17.IpunoxxeHus: OnpeeNeHHOTo HHTEerpaa (TUI0Ia b KpUBOJIMHEHHON Tpanenuu, Iiomaib
KPUBOJIMHEHHOTO CEKTOpa, 00beM Tella BpallleHus, 00beM Tejla ¢ U3BECTHOM MIIOIIAIbI0
MIOTIEPEYHOT0 CEYCHHUS, JITMHA YT KPUBOU, TUIOMIA/(b TOBEPXHOCTH BPAIICHUS ).

6.18. HecoOcTBennbie nnTerpansl. OnpeaeneHus HECOOCTBEHHBIX MHTETPAJIOB IBYX THIIOB.
[ToHsiTHE CXOAMMOCTH.

6.19. Kpurepuii Komm cxonuMocT HeCOOCTBEHHBIX HHTEIPAJIOB.

6.20. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB (JTMHEHHOCTH, popmyina HeroTona-JIeiiOnuIa,
MHTETPUPOBAHUE 110 YACTSM, 3aMEHa MIEPEMEHHOT0, UHTEIPUPOBAHUE HEPABEHCTB).

6.21. CBoiicTBa HECOOCTBEHHBIX HHTETPATIOB OT HEOTPULATEIBHBIX (DYHKIIHIA (TIpU3HAK
CPaBHEHMSI, UHTETPAJIbl OT IKBUBAJICHTHBIX ()YHKIIHIA).

6.22. AGCOMIOTHAS M YCIIOBHASI CXOJJMMOCTh HECOOCTBEHHBIX HHTETPAJIOB (OMpEACIICHUS, 13
a0COIOTHON CXOMMOCTH CIIEAYET CXOAUMOCTh B OOBIYHOM CMBICTIE).

6.23.1Ipuznak Jlupuxie cXxoAMMOCTH HECOOCTBEHHOTO HHTETpaJIa.

6.24.TIpusnak Abens cX0IUMMOCTH HECOOCTBEHHOTO HHTETpaa.

UmcnoBbie U GyHKIMOHATBHBIE PSIIbI

7.1. Yucnossle psaabl. OnpeneneHne CXOAUMOCTH.

7.2. Heobxomumoe yCIIOBHE CXOIMMOCTH PsIa.

7.3. CBoiicTBa CXOAMIMXCS PSAIOB (CXOAMMOCTb CYMMBI PSIIOB, CXOAMMOCTb OCTaTKa psfa,
TPYNIIAPOBKA CIIaraeMbIX CXOJSIIETOCS PS/Ia).

7.4. Kpurepuii Komu cxoquMocTH 4MCIOBOTO psija.

7.5. CX0oIUMOCTh HEOTPUIIATEILHBIX PSAIOB: P CXOAUTCS, €CIU MOCIIEI0BATEILHOCTh
YaCTUYHBIX CYMM OTpaHHYEHA.

7.6. CXoaMMOCTh HEOTPULATEIBHBIX PSIIOB: HHTETPATHHBIN MPU3HAK.

7.7. CXOAMMOCTh HEOTPULIATENBHBIX PSI0B: MPU3HAK CpaBHEHUs (B GopMe HEpaBEHCTBA U B
npeaenbHon hopme).

7.8. CxoaMMOCTh HEOTpULIATEIbHBIX PAIOB: MpHU3HaK [lanambepa (B popme HEpaBEHCTBA U B
npeaenbHon hopme).

7.9. CxoaMMOCTh HEOTPULIATENBHBIX PsA0B: Mpu3Hak Komm (B oopMe HEpaBeHCTBA U B
npeaenbHon hopme).

7.10.3nakonepemMeHHbIe pAabl. [IoHATHS aOCOMIOTHON U YCIIOBHOM CXOIUMOCTH. Teopema: eciu
psix aOCOIOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICITE.

7.11.3nakouepenyrommecs paasl. [lpusznak JIeOHNMIIa CXOTUMOCTH 3HAKOYEPEIYIOIIErocs psaa.

Zakbk

7.12.TIpeobpazoBanue Abens. Jlemma 00 OIIEHKE CyMMBI k=1

Sa,b,

7.13.TIpu3nak AGenst CXOQUMOCTH psia =L



S ab,

7.14. Tlpuznak [upuxiie CXOOUMOCTH psja =L

7.15.CrenienHol psia. Pannyc cXoaquMOCTH CTETICHHOTO psia.

7.16.Psn Teiinopa. Teopema o cxonumoctu psifa Teitnopa.

7.17. ®yHKIIMOHATIbHBIE TIOCTIEI0BATEILHOCTH U PsiAbl. [IOHATHS TOTOUEYHON U paBHOMEPHOMN
CXOAUMOCTH (PYHKIIMOHATIBHBIX MOCIE0BATENbHOCTEH U psioB. [IpumMepsl.

7.18. Kputepuii Komm paBHOMEpHOM cXOAMMOCTH (PYHKITMOHAIBHBIX MOCIEA0BATSIIBHOCTEH 1
PSIOB.

7.19.Tlpusnak Beliepmrpacca paBHOMEPHON CXOIUMOCTH (hYHKIIMOHATIBLHOTO Psijia.

7.20.1Ipuznaku AGens u Jlupuxiie paBHOMEPHOI CXOUMOCTH ()YHKIIMOHAIBHOTO psija

> a,(3)b, (x)
n=1 (6e3 mokazaTenbCTBa).
7.21. HeripepbIBHOCTH CyMMBI PABHOMEPHO CXOASIIMXCS TOCIE0BATEILHOCTEHN U PSIIOB.
7.22.YcnoBus UHTErpUpyeMOCTH (YHKIIMOHATIBHBIX MTOCIEI0BATEILHOCTEN U PSJIOB.
7.23.Ycnosus nuddeperunpyeMocT QyHKIIHOHATBHBIX ITOCIEA0BATEILHOCTEH U PSIOB.
7.24.PaBHOMEpHAS CXOUMOCTh CTEIICHHOTO Psiia BHYTPU 00JaCTU CXOJUMOCTH.
JuddepennupoBanue 1 UHTETPUPOBAHUE CTETIEHHOTO PsIA.
7.25.Panp1 @ypre. Onpenenenue kod3gphumeHToB mo Merony Ditnepa-Dypobe.
7.26.Jlemma Pumana.
7.27.Yactuunas cymma psga Oypee. Muaterpan dupuxie.
7.28. Tpuanun nokanu3anuu. [IpusHaku Juan u JIummmna cxogumoctu psina Oypbe.

[0.7]

7.29.Paznoxxenue QpyHKIUM, 33JaHHOM HA TOJIBKO 10 KOCHHYCAM U TOJIBKO 10 CUHYCaM.

7.30.Pa3noxenue B psg Oypbe Ha OTpe3Ke [_ y I].
[MpoctpanctBo R" u GpyHKIIMHE MHOTHX MTEPEMEHHBIX

n
8.1. IIpoctpancteo R* (ompenenenue, onmepanyy clnokeHHs ¥ YMHOXKEHHUs Ha KOHCTAHTY,
CKaJIsIpHOE MPOM3BEICHUE, HOpMa /CBOIICTBA HOPMBI/, paCCTOSIHHE /CBONCTBA PACCTOSIHHUSL/ ).
Metpuueckoe mpoCTPaHCTBO.

n
8.2. MuoxecTBa B R (mapsl, mapannenenumnensl, mpaMasi, OTPe3oK, Jyd, KpUBasi).

n
8.3. Kmaccudukamus ToueKk 1 MHOKeCTB B R (TOUKa IPHKOCHOBEHHS, 3aMBIKAHHE, 3aMKHYTOE
MHOX€ECTBO, BHYTPEHHsIA TOYKA, BHYTPEHHOCTb, OTKPBITOE€ MHOXKECTBO, IIPECIIbHAA TOUYKA,
rpaHUYHAsl TOYKa, TPAHMIIA, BBITYKIIOE MHOXKECTBO, CBI3HOE MHOXKECTBO, 00JIACTh).

8.4. Ilpenen mocnenoBaTeNbHOCTH B R" .Teopema: cX0qUMOCTb MOCIENOBATENBHOCTH B R"
SKBUBAJIEHTHA CXOJUMOCTH MOCIEI0BATEIbHOCTEU-KOOPANHAT.

8.5. EAmHCTBEHHOCTH Mpejiesia CXOISIISHCS TIOCIeI0BATSIIBHOCTH.

8.6. OrpaHW4eHHOCTh CXO/SIIEHCS MOCIeT0BATEIbHOCTH.

8.7. Kpurepuit Komm cXoIiMMOCTH TOCIEI0BATENHOCTH B R "

8.8. Teopema bonbuano-Beiliepmtpacca (orpaHiueHHas MOCIE10BATEIbHOCTh HMEET
CXOJAIIYIOCS TOANOCIIEA0BATENLHOCTB).

8.9. Apudmernyeckue onepamnuu co CXOIAIIMMHUCS OCIIEA0BATENbHOCTIMH.

8.10.TTonsTHE KOMITIAKTa METPUIECKOTO MMPOCTPAHCTBA.

8.11. ®ymkmuu B R " Jluneiinsie GbyHKIMHY, TUHEHHBIH (QyHKIIMOHAIL.

8.12.TIpenen pynkuu B Touke. OnpeneneHus npeuena yepe3 HepaBeHCTBa U 4yepes
MOCJIEI0BATEIbHOCTH, SKBUBAJICHTHOCTD ONPE/IEICHUH.

8.13. Teopema o mipe/iesie CyMMBI CXOJISIICHCS MTOCIIC0BATSILHOCTH.

8.14. HeripepbsIBHOCTH ()YHKIIMM MHOTHX IepeMeHHBIX. CBONCTBA (DYHKIIMIA HETIPEPHIBHBIX B
Touke. HempepbsIBHOCTH HA MHOKECTBE.

8.15. Teopema Beiiepmtpacca: GpyHKIMS, HEMpepbIBHAS HA KOMITAKTE, OTPAaHWYCHA Ha TOM
KOMITaKTe.



8.16. Teopema Beiiepmtpacca: GpyHKIIH, HEMpEpbIBHAS HA KOMITAKTE, IPHHUMAET HA 3TOM
KOMIIaKT€ CBOM HauOoJIbIllee U HaMEHbIlIee 3HAUCHHUS.
8.17. Teopema 0 MpOMEKYTOUHBIX 3HAYCHUAX (DYHKIMH, HETIPEPHIBHOIN HAa KOMITAKTe.
8.18. PaHOMepHas HenmpephIBHOCT (DYHKIIMU MHOTHX IiepeMeHHbIX. Teopema Kanropa.
9. Huddepenunanbuoe ucuuciaeHne GyHKINNH MHOTUX ITEPEMEHHBIX.
9.1. JIuddepenmupyeMocTs GYHKIIMH MHOTHUX TIEpeMEeHHBIX. HeoOXo1MMbIe U 1OCTaTOYHBIC
ycnoBus auddepeHuupyemMoctd GpyHKIH. YacTHbIE TPOU3BOIHEIE.
9.2. JloctaTounsle ycioBus quddepeHnupyeMocTr GyHKIIMU B TOUKE (Teopema AJIs cirydast
(GyHKLINU IBYX IEPEMEHHBIX).
9.3. JluddepeHupyeMoCThb CIOKHON (YHKIIUH.
9.4. Nuddepenunan GyHKINH HECKOIBKUX MEPEMEHHBIX. IHBApHAHTHOCTH (POPMBI
nuddepennuana mepBoro nopsiaka.
9.5. IlpaBumia nuddepeHunpoBaHms.
9.6. dopmyna KOHEUHBIX MpUpalIeHui Jlarpamxka.
9.7. T'eoMeTpuyecKkue NPUIOKEHUS TPOU3BOIHON (PYHKIIMM MHOTHX IEPEMEHHBIX (KacaTeabHast
K [IPSIMOIA, KacaTelbHas III0CKOCTh K TpaduKy QYyHKIMH JIBYX [IEPEMEHHBIX).
9.8. IlpousBojaHast mo HanpasjieHuto. I paguent. HarpapineHne HanCKOpenero pocra
GbyHKIHH.
9.9. YacrtHble IpOU3BOIHBIC TTOPSIIKOB. Teopema 0 CMEIaHHBIX MPOU3BOIHBIX.
9.10. Iudpdepenimansl BRICIIMX MTOPSIIKOB.
9.11. ®opmyna Teitnopa mst GyHKIIUI MHOTUX IEPEMEHHBIX.
9.12. OxcTpeMyMbl GYHKIIUI MHOTHX IEPEMEHHBIX.
10. MnaTerpanpHOe ncUnciaeHne GYyHKINH MHOTHUX MTEPEMEHHBIX
10.1. HHrerpaibl, 3aBUCSIINE OT MapaMeTpa.
10.2. T'amma-¢dynxus Ditnepa.
10.3. bera-pynkuus Ditnepa.
10.4. DneMeHTHI TEOPUU MEPHI.
10.5. Ompenenenue nBoiHOrO UHTErpaia. MHTerpupyeMocts HenmpepsIBHON (HyHKIUU (0e3
JTIOKa3aTelIbCTBA).
10.6. CsoiicTBa HHTETPUPYEMBIX (PYHKIIHUI.
10.7. BwruuciieHne ABOWHOTO MHTETpasia (CBEICHUE K TIOBTOPHOMY MHTETPUPOBAHUIO) JIS
PSMOYTOJIBHOM U POU3BOJIBHOM 00J1acTeH.
10.8. IlpumnoxeHus ABOWHOTO MHTETpasa (BBIYHUCICHUE TUIOMAIEH, MacC U 00HEMOB).
10.9. 3amena nepeMeHHBIX B JBOWHOM uHTerpaie. IloasipHble U 06001IEHHBIE TOJIIPHbIE
KOOPJIWHATEHI.
10.10. TpoiiHble 1 MHOTOKpaTHbIE HHTErpalIbl. 3aMeHa MEPEMEHHBIX B KpPaTHOM MHTErpae.
Cdepuyeckue v HIUIMHIPUUECKUE KOOPIUHATHI.
10.11. HecobcTBEHHBIE KpaTHBIE MHTETPAIIBI.

10.12. KpuBble B R*ugp R,

10.13. KpuBosauHeiiHble HHTErpaiisl 110 TUNA: onpeeaeHue, CBOMCTBA, (GU3NIECKUNA CMBICII.

10.14. KpuBoJrHEHHBIE HHTETPAIBl 2T'0 TUTIA: ONPEACTICHIEe, CBONCTBA.

10.15. ®opmyna I'puna.

10.16. Beruucnenue 1iomaei ¢ moMoIIpl0 KPUBOJIMHEHHOTO HHTETpasia 2ro THIIA.

10.17. YcnoBust HE3aBUCUMOCTH KPUBOJUHEWHOT0 HHTETpajia 2ro TUNa oT MyTu. Y CJIOBUS
MOTEHIMATHLHOCTH TOJISI.

10.18. [ToBepxHOCTH B R, Koopaunats! Ha moBepxHOCTH. BekTop HOpMau.
10.19. Beruucnenue riomaan noBepxHocTu. CBoiCcTBa MIIONMAIM TOBEPXHOCTH.
10.20. [ToBepxXHOCTHBIC MHTETPANTBI 1TO THTIA: ONpEIeNieHHEe, CBOUCTBA, (PU3UUECKHIA CMBICIL.
10.21. [ToBepXHOCTHBIE HHTETPANIBI 2T0 TUIIA: ONIPE/eNICHHE, BEIYUCICHHE.
10.22. ®opmyna Crokca.
10.23. ®opmyna OcTporpaackoro.
11. Teopus npeznenos



11.1. OOGoOuieHUs MOHATHUS TIpeea.
11.2. Tlpenen mocnenoBaTenbHOCTH, Ipenea GYHKIIUHA, CyMMa psiia, Ipeaesl HHTErpaTbHON
CYMMBEI.
12. Psnet @ypoe
12.1. TlonHBIE OPTOHOPMUPOBAHHBIE CUCTEMBI U Psiibl Dyphbe.
12.2. Teopembl 0 MPUOTHMKCHUH.
13. JlonoHUTENBHBIC TJIaBbI HHTETPATHHOTO UCYHCIICHUS
13.1. OO6BeM N-MepHOTO Tena.
13.2. TloepxHoctu B R".
13.3. Ilnomaas MOBEpXHOCTH B €BKJIMJI0OBOM ITPOCTPAHCTBE.

5. O0pa3oBaTe/lbHbIe TEXHOJIOTHMH, B TOM 4YHCJe TEXHOJOIMH 3JIEKTPOHHOIO OOy4eHHsl M
JAUCTAHIMOHHBIEe o0o0pa3oBaTe/IbHbIe TEXHOJOIHMH, HCHOJb3yeMble INPH OCYLIeCTBJICHHH
00pa3oBaTeIbLHOIO MpoLecca N0 JUCHUILINHE

Jleknusi — naer mepBoe LEIOCTHOE MPEACTABICHUE O JUCLUUIUIMHE U OPUEHTUPYET CTYJECHTa B
CUCTEME M3y4YeHHUS NAHHOM AUCUMIUIMHBL. CTYyAEHTHl 3HAKOMATCSA C Ha3HAYCHMEM M 3aJadaMu
Kypca, €ro pojbl0 U MECTOM B CHUCTEME€ Y4E€OHBIX AMCLUMIUIMH U B CUCTEME MOATOTOBKH B IIEJIOM.
Haercs kpatkuil 0030p Kypca, UCTOpUs pa3BUTHsI HAyKU W NPAKTUKHU, JOCTHIKEHUS B 3TOH cdepe,
MMEHA M3BECTHBIX YYCHBIX, M3JIAraroTCs NMEPCHEKTHBHBbIE HalpaBiIeHUs ucciaenoBaHui. Ha ston
JEKIMHU BBICKA3bIBAIOTCS METOAMYECKME M OpraHU3allMOHHbIE OCOOEHHOCTH DPabOThl B PaMKax
JAHHOW JUMCUMIUIMHBI, a TakKe JaeTcsi AaHalIu3 pPEKOMEHIYyeMOH y4yeOHO-MEeTOINYECKOU
JIUTEPATYPHI.

AkaneMuyecKasi JIGKIUS € JJIEMEHTAMH JIeKIUH-0ecebl — II0CIIEJOBATEIILHOE H3JIOKEHHE
MaTepuaia, OCYIIECTBIIEMOE NMPEUMMYLIECTBEHHO B BHUAE MOHOJIOra IPENoJaBaTelisd. DJIEMEHTHI
JEKIMHU-0ece bl 00eCTIeYMBAIOT KOHTAKT MPETIOIaBaTellsl C AyAUTOPUEH, UTO TTO3BOJISIET PUBJIEKATh
BHUMaHME CTYAICHTOB K HanboJsee BaXKHbIM TeMaM JIMCLUIIIIMHbI, aKTUBHO BOBJIEKATh UX B YUEOHBIH
IIPOLIECC, KOHTPOJIMPOBATh TEMII M3JI0KEHUSI Y4eOHOro mMarepuaia B 3aBUCUMOCTH OT YPOBHS €ro
BOCIIPUSATHS.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, IOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUN U HAaBBIKOB 110
3aKpEIUICHUIO MTOJIYYCHHBIX Ha JICKLUU 3HAHWUM.

Koncynbranuum — BuJI Yy4yeOHBIX 3aHATHI, SBISIOUIMIiCS OAHONM U3  (GOpM  KOHTPOJSA
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o mOpoch0e  CTYACHTOB
paccmaTpuBaloTcs HauOoJsiee CIIOXKHBIE MOMEHTBHI IPH OCBOEHUM MaTepuana JIUCHUILIINHBI,
[IPENOJaBaTelIb OTBEYAECT HAa BONIPOCH CTYACHTOB, KOTOpPHIE BO3HUKAIOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHOM pabOThI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAMMHOIO
o0ecrneyeHusi, MCNOJb3yeMOro MpPH OCYHIeCTBJIEHMH O00pa30BaTeJbHOr0 IHpouecca Mo
JUCUHUILINHE

- u3narenbckas cucrema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb COBpPeMEHHBIX TMNpoO(eccHOHANBHBIX 0a3 AaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJEHUH 00pa30BaTeIbLHOIO Ipolecca Mo
AUCHHILIMHE (MPU He00X0AMMOCTH)

ABTOMaTH3UpoBaHHas 6nbOIMoTeuHo-uHpopMalmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, PpecypcoB
HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOH ceTH «MHTepHer» (IpH HEOOXOAMMOCTH),
PEKOMEHyeMBbIX JJIsl 0CBOCHHS IHCUHUILTHHbI


https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

a) OCHOBHAS JIUTEepaTypa

1. Kimumos B. C. Oqnomepnbiit MaTeMatuueckuit ananus. Yacts |. SApocnasns, Apl'Y, 2005.
2. Knmumog B. C. MHoroMepHsbIii MmaTemaTudeckuid ananus. Yacts |. Spocmasns, Apl'Y, 2006.
3. Kimumos B. C. MHoromepHblii MareMatuueckuil ananus. Yacts |. Spocnasns, SApl'Y, 2009.
4. Kmumos B. C. MHoromepHbIit MmaTemaTudeckuii ananus. Yacts |, Spocnasns, Apl'Y, 2009.
5. 3opuu B. A. Marematuyeckuii ananus. Yacts |. M.: MITHMO, 2019.

(u mpyrue u3naHusl)

6. 3opuu B. A. Marematuueckuii ananus. Yacts |l. M.: MIITHMO, 2019.

(u mpyrue u3naHusl)

7. Hemumouu b.I1. COopHUK 3ama4 U yNpaKHEHH MO MaTeMaTHYeCKOMYy aHanmu3y. M.: u3a-Ba
ACT, Actpens, 2015. (u npyrue u3gaHus)

0) 10MOJTHUTEJIbHAS JIATEepaTypa

1. ®uxrenrons I'.M. Kypc muddepenunansaoro u unrerpansnoro ucunucienus. T.1, 11, 111 M.:
ITMDOMIIL, 1963; CIIb: HeBckuii auanekt, 2001, 2002. (v apyrue u3gaHus)

2. Tep-Kpukopos A. M., lllabynun M. U. Kypc maremaTrueckoro aHanuza. M.: bunowm, 2015

(v mpyrue u3naHus)

3. Knumos B.C., Yxanos A.JO. Penrenue 3a7a4 MaTeMaTHUECKOI0 aHAIN3a C HCIOIb30BaHUEM
KOMIIBIOTEPHON MaTeMaTuku. Slpocnasis, 2014.

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMas VISl OCYLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiuecca no AMCUMIINHE

- yueOHbIC ayTUTOPUU AJIsl IPOBEJACHUS 3aHATHI IEKIIMOHHOTO TUIIA;

- yueOHbIC ayIUTOPHUU JJIS IPOBEACHUS IPAKTUUCCKUX 3aHITHM.

- yueOHbIC ayTUTOPUU AJISl IPOBEJACHUS TPYNTIOBBIX M UHIUBUIYATbHBIX KOHCYJIbTALIUH.

ABTODBI:

[Tpodeccop xadempor
MaTeMaTH4yeckoro aHanusa, A.¢.-m.H.  B. C. Knumos

Jouent kadenpsl
MaTeMaTH4YecKoro ananumsa, k.¢.-m.H.  A. IO. Yxanon



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«MaTeMaTH4eCKHUIl aHATU3»

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aTTecTAllMH CTYAeHTOB
o AUCHMILIHHE

1. Cnucok BOIIPOCOB U (I/IJII/I) 3adaHMH s MMpoBEACHUS HpOMe)I(yTO‘lHOﬁ arrecranuu

ITpumeps! 3amanuii s sx3amena. Cemectp 1 (M-OINIK-1 1, U-YK-1 1)

Ne 1

1. I’JI{:llI:I.'ll:-'.I}"H OPHHITHI MATEMATHYECKON HHIY KIIHHA, T0KASATE DABCHCTEO!

i (—1 ]"'_] m® = (— ]_]"M_
m=1 ‘ 2

2. Haiit nepsyto nponssoyo dyHKIHA
f(z) = (0,4 cos(8x + 5) — 0,6sin0, 8z)%.
3. Haiirn npesesn nocie10BaTebHOCTH

r ey ¥ S
(n+ a_:-‘* —nin+ i)
3 .

In =
mn

4. Haiirn ueTepBAIL BO3pACTARAA H YORIBAHAA ¢y HKIHA
flx) =47 — 212 + 182 + 7.
Ne 2

1. I’I{illﬂ.'llnfij’ﬂ OPHHITAI MaTeMATHYSCKOH HEIY KITHH, J0KAZATE PABSHCTRO!

2. Haiitu nepeyro nponzsoimyo &y HEIHE

sin' r

+In

() = )
f(@) T+1 sinr +1

sin®
3. Haitrn nmperel nocneI0BaTe/ IbHOCTH
Ty = ofan _ om

4. Hailrn nurepeansl pospactannd o yoseanus dy KM

f(z) =2° — 55 4+ 52° — 1.



Ne 3

1. Henoanays npHHIEI MATEMATHHECKON HEIYKITHH, T0KAZATH DABEHCTBO:

Zﬂ: ot Pn+ 1)(2n + 1)(3n? +3n — 1)
a 30
m=1

2. Haiitu nepeyw NpoH3BOIHY® by HKITHHA
1 sint r
3

flz) =

sin®r+1 sintr+1

3. Haitrn upenen nocienosatebHOCTH

_?12—1 3n?
S +1 Gn+ 1

In
4. HaiiTn METEpPBAL] BO3pACTAHHA W YORIBAHAA (DYHKITHH
flz) =8z — 2%,
Ne 4
1. Menons3ys OpHAIHI MATEMATHHECKON HHIYKIIHH, JOKAZATE DABSHCTRO!

Z o n(n + 133(2?1 +1)

m=1
2. Haiiru NMEPBYH NPOHZBOJTHY K li}j’HKLIHH

V3 —V2cosT

flr)=1In m

3. Hairrn npenen nocnenoBaTebHOCTH

ol 2nt 1
T = R
" Ind -2

4. HaiitTn mETEpBATLl BO3pacTAHHA W YORIBAHHA (DYHKITHH

flz) = (z —1)%(2z + 3)%

[Mpumepsi 3amanuit 1s sx3amena. Cemectp 2 (U-OIK-1_1, U-YK-1_1)



1. Haiitu unrerpasn

1
/IQVI — r2dz.
0

2. NcenemoBars Ha CXOIUMOCTD PST

i 5+ 3(—1)m*t
n '

n=1

3.BoisicHnTh, Kakoii mHTerpas 6osbIie

1 1
. P B
/e‘x sinrdr um /e T sinrdr.
0 0

4. Ilyers = € (—1,1). /lokasats paBeHCTBO

© k711
Z 2:/?1111_tdt.
k 0

Tl

[Tomuurerpanbuas dbyHKIud npe/noaaraercs pasuoii 1 npu t = 0.
Ne 2

1. Haiitan uaTerpan
In2

[\fei' —1dx.

2. UccmenoBaTk HA CXOIMMOCTE PsijL

-
Z arcign

n?+1°
n=1

3. lokasaTe HepaBeHCTBO

0 /u‘ sinT g T
< —_— AT = —=.
J 5+ 2 2

4. llyers f € R[0,1]. Beruncants cymmy psizia



1. Haitti uaTerpas
In2

f re Tdu.

0
2. McenemoBaTh Ha CXOMUMOCTD P

o . 9,
Z sin? 3n
nyn

n=1

3. lokazaTb, 9TO ecan pYHKIMA [ HelmpepniBHa npu « = 0 u

lim f(xr) = a,

T—00

TO
T

.1
115130 T f(t)dt =a.
0

4. VccneqoBaTh ¢XOMUMOCTD PSITa

o0 ;\.a

E —. (a.beR).
b

P +1

Ne 4
1. Haiiti waTerpan

rsinrdr.

D\:i

2. UccrenoBarh HA CXOIUMOCTD DS

> cos(7/4n)

< V2P + 1

3. ITocTponTtk Takyio HelIPEPBIBHYIO 1Ipu = 2> () HyHKINIO, /1UIsT KOTOPOil CYIIIeCTBYeT
KOHEYHEI TIpe/ie

T

lim %/f(t) dt,

T—oo
0

a 1pejies1 QYHKINN f(2) Ha OO He CYIIeCTBYeT.
4.VNccneoBath CXOIMMOCTD psijia

> 1
Z k° sin? I a € R.
k=1 '



[Mpumeps! 3ananuii st sx3amena. Cemectp 3 (M-OINK-1_1, U-YK-1_1)
Nel
1) Haiitu skerpemymbl byHKINN 2 = © +y, 1ph yejaosun  z2 +y? = 8.

2) Haiitu ypaBHenune kacaTeabHON MIOCKOCTH K MOBEPXHOCTH

Yz = a® B Touke (0, o0, 20).

3) Haiirn ofbem Tena, orpaHWYeHHOTO TOBepXHOCTAMEH 2z = 4 — Y2, 2 = y? + 2,
r=-—1,r=2

4) BerancanTh KpHBOJIMHEHHBIT HHTErPa

fzds,
LY

rte L — ayra napa6ossr y? = 2z, nexamas Mexcay Toukamu (1,v/2) u (2, 2).

Ne 2

1) Haiitu skerpemymbl dbyHKIHI

2

2 ’

=

z npu yciaosun  x +y = 1.
2) Haiitu ypaBHeHne KacaTeJlbHON MIIOCKOCTH K IIOBEPXHOCTH

ry = 22 B TOouKe (1,1,1).

3) Haiitn ofbeM Tela, OrpaHNUeHHOro TIOBepXHOCTAME = = 72 + 32, = = 22 + 2y%
y=ux,y=2x, xr=1.

4) Ber4ucanTh KpUBOJIMHEHBI HHTErPAT

\/(:1[?2 + %) dy,
L

rje L — KOHTYp NpsAMOYTOJIBHAKA, 0Opa3zoBaHHOTO NpsiMbIMn r = 1, v =3,y =1,y =15
B IIOJIOYKUTEIHLHOM HallpaBJIeHHH.



Ne 3

1) Haiitu skcrpemymbl byHKIHH

» =2 4+4* upmycropmn (z— 1) +4* =1

2) Haiitn ypaBHeHne KacaTesbHOli IJIOCKOCTH K [OBEPXHOCTH

=22+ 2y* B TOUKe (1.1.3).

o

3) Haiitu o6bem Tejla, OrpaHHYEHHOIO TIOBepXHOCTAMN = = 12 4 2, 2 = 202 4+ 242,
y=1*y=ur

4) BeI4ucimTh MOBEPXHOCTHBIH HHTErpaJl

ff vV R? — 12 — 2 ds,
S

rie S — noayedepa 12 +y? + 22 = R?, 2 > 0.
Ne 4

1) Haiitu skerpemymbl hyHKIHEI

2

z=ux+4y 1pu yciaoBun i:_G +(y+2)?2=2.

2) Haiitn ypaBHeHHe KacaTelbHOM MJI0CKOCTH K TI0BEPXHOCTH

-2 2 .2
— —— =1 BTouke (a,b,c).
a? b A2
3) Haiitu o6bem Tesa, orpaHnveHHOTo TIoBepxHOCTSIMI = = In(z42), z = In(6 — ),

r=0r+y=21r—y=2

4) BbI1uc/IUTh OBEPXHOCTHBII HHTErPaJl

/f zdx dy,
5

- 2 2
rje S — BHeNIHsAs CTOPOHA 3JLIHIICOM/IA oy + %7 -

'.‘iw| Nw
I
—



[Tpumeps! 3amanuii s sx3amena. Cemectp 4 (M-OINK-1 1, U-YK-1 1)
Bapuant 1

1. Paznoxure B pag Oypee dhyukuuio f(x) = cos ax (a ¢ Z).
2. BeruueauTb uHTerpad

1 1 g1 gl
/ f / f (a3 + a3 + 25 + 27) doydrydasdry.
o Jo Jo Jo

Bapuant 2

1. Paznoxure B pag @ypee dyukuuio f(x) = sin ax (a € Z).
2. Haiitu 00beM ueTbipexMepHOii IpaMuibl

xr I I xr
aq ) s 1y



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MaTemMaTH4eCKUil aHAJIU3»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «maTematnueckuil aHamu3» SBISETCS JOCTaTOYHO OOJNBIIMM U CIOXKHBIM JJIs
ycBoeHus. Bce mnpuBoaMMBIE ONpeneseHus, TEOpeMbl W IPUMEPhl 337ad MOXKHO HAWTH B
pPEKOMEHI0BaHHOU uTeparype. OAHAKO OMNBIT IOKA3bIBAET, YTO OCBOUTH KYpC CAMOCTOSATEIBHO
yAAeTCsl TOJIbKO OYE€Hb HEMHOTMM CTyIEHTaM. PekoMeHyeTcsl peryisipHO Mocemars JEKIUH U
3aHATHS 10 Kypcy «lIpakTukym IO MareMaTH4eCKOMY aHalHu3y», BBIIOJHATH JIOMAIlHHE
3aganus. [Ipu HeoOxoaumocTu — oOpamiarhbest 3a KOHCYNbTaluel Kk npenojanatento. [locemenue
3aHATUI TO3BOJMT MOHSATH, KAKHE TEMbl M B KaKOM 00beMe H3ydaroTcs. s caMoCTOsATeNbHO
paboThl  JIydllle TMOJb30BaThCSl PEKOMEHJIOBAHHOM  MperojaBaTelieM JUTepaTypol u
MCTOYHUKAMHU.

B KkOHIE KaXIOro cemecTtpa CTYAEHThI CHAOT AK3aMEH. DK3aMEH IPOBOJIUTCA B YCTHOU
dopme. Ilpu paboTe B AMCTAHIIMOHHOM PEXKHUME SK3aMEH MOXKET OBITh MPOBEACH B (Gopmy
3aJaHusl UId CaMOCTOSATEIbHOW paboThl. Bompockl K 3SK3aMeHy IMpeAcTaBlIeHbl B pasjese
«CoJepkaHue paszienoB AUCUMILIMHBIY HACTOsIIEH nporpammsl. [Ipumepsl BapuaHTOB 3a/laHUi
JUTsl MTUCbMEHHOM paboThl npuBeeHsl B [Ipunoxenun 1. [Ipu ounoii popme sk3ameHa, CTyACHTY
npezuiaraeTcsi OWier, CoAaep X aluii Ba TEOpPeTHYEeCKHX Bompoca. IIpm oTBeTe Ha BONPOCHI
TpeOyeTcs MPUBECTH OMPEeNICHUS UCIIONIb3YEMBIX MOHATHI U CPOPMYITHPOBATH OTHOCSIIHECS K
BOIIPOCY TeOopeMbl. B mporecce oTBera CTYIEHTY MOXET ObITh IPEJIOKEHO pellaTh 3ajaady,
OTHOCSILYIOCS K Teme BOmpocoB. IIpumepsl 3amau ajig KaXJIOro ceMecTpa MOKHO HaWTU B
[Mpunoxenun 1. JIas TOro YTOOBI MOMYYUTH OLEHKY «yJOBIECTBOPHTEIHHO», TOCTATOYHO
MPUBECTH HEOOXOAUMBIE OIpeneeHus, (OPMYITUPOBKH YTBEPXKIEHUN U OTBETUTH HA MPOCTHIC
JIOTIOJIHUTENIbHBIE BONPOCHL. JlJIl MOJIy4E€HHUS OLIEHKH «XOpOILO» WM «OTJIIMYHO» Tpedyercs
MPUBECTU JIOKA3aTelIbCTBA pPACCMATPUBAEMBIX YTBEpXKIE€HUM. Eciaum CcTyneHT npuBOIUT
JIOKa3aTeIbCTBO TEOPEMBI, €My MOTYT OBITh 3aJaHbl BOMIPOCHI JJIsI TPOBEPKHM HNOHUMAHHSA
JI0Ka3aTeNnbCTBa.



