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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lemssmu  OCBOEGHHMS JUCHMIUIMHBL «MaTeMaTUYeCKUd AaHaNIU3» SBISIIOTCS  U3YyYCHHE
CTyJA€HTAaMH OCHOBHBIX KOHIIEIIIUM U METOJ0OB MAaT€MaTUYECKOr0 aHaIu3a U €ro MPUJIOKEHUN IS
peleHns] NMPUKIAAHBIX 3a4ad. B mporecce u3ydeHus Kypca CTYAEHThl 3HAKOMSTCS C TaKUMH
MOHATUSAMH KaK Tpelesl MOCIeI0BaTeIbHOCTH, Ipenen (QyHKIIMU, TPOU3BOIHAS, HEOMPEIeICHHBIN
WHTETPAJI, ONPEIEICHHBI WHTETpaJl, HECOOCTBEHHBIC WHTETPANIbl, WHTETPAJbI, 3aBUCSIIME OT
mapamMeTpa, CBOKMCTBAa HENPEPBIBHBIX © AuddepeHnupyeMblx  (QYHKIUH, YHUCIOBBIE U
(YHKIIMOHATIBHBIC PSJIbI, PUIIOKECHIS MATEMATHUECKOTO aHaIK3a B APYTUX pas3jeliax MaTeMaTUKU

U B IPyTUX HayKax.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucnunnuza «MareMaTU4ecKui aHaiau3» U3y4aeTcss Ha IPOTSHKEHMM IEPBBIX TpPEX
CEMECTPOB U OTHOCHUTCS K 00s13aTeNIbHON YacTu 00pa30BaTelIbHON IPOrpaMMbl. 3HaHUS, TOTy4YE€HHbIE
Opyd M3YyYCHHU Kypca HEOOXOAMMBI Uil M3Yy4YCHHS TaKUX AMCHUIUIMH Kak TuddepeHraabHbe
ypaBHEHMsI, TeOpUs QYHKIHUNA KOMIIJIEKCHON NepeMEHHOMN, TeOpusl BEPOSITHOCTEH 1 MaTeMaTH4ecKas
CTaTHCTHKA, Teopusi UH(POPMALIUU U JIp.

3. Ilmanupyemble pe3yJbTaThbl 00y4YeHHUs] MO JUCHHUILINHE, COOTHECEHHbIE ¢ IUIAHNUPYeMbIMH
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Iporniecc n3yueHus AUCHUIUIMHBI HAMIpaBjieH Ha (OPMHUPOBAHUE CIECAYIOIIUX KOMIETEHIUN
B cooTBeTcTBUU ¢ DI'OC BO, OOII BO 1 npuoOpeTeHus cieayolumx 3HaH1i, yMEHH, HABHIKOB U
(unm) onbITa AESITENBHOCTHU:

dopmupyemas
KOMIIeTeH LU
(xoa u popMyJMpOBKA)

Nuaukarop nocTuskeHust
KOMIeTeHLM I
(koa u opMyIHpPOBKA)

Ilepeuenb
IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

Oo6menpodgeccuoHalbHbIE KOMIETEHIIUN

OIIK-3

CrocobOeH Ha OCHOBaHUU
COBOKYITHOCTH
MaTeMaTHYECKHUX
METOJIOB pa3pabaThIBaTh,
000CHOBLIBATEL U
pearn30BLIBATh
MPOLIETYPhI PELICHUSI
3a1a4
npodeccuoHaIbHON
JIeATEIbHOCTH.

N-OIIK-3.2
OcCyIIecTBIAET MOCTAHOBKY
3aJla4M, BRIOUPAET CII0cCO0
ee perieHus

3HaTh:

- OCHOBHBIE ITOHATHS MAaTEMATHYECKOIO
aHajau3a;

- OCHOBHBIEC TEOPEMbI MATEMAaTHIECKOTO
aHaju3a.

YMeTh:

- pemaTI) TUIIOBBIC 3aJa4YU (BI)I'-II/ICJ'IGHI/IG
MIPEeJIeIOB, BEIYUCICHUE HHTETPAIIOB, U JP.);
- pemaTh ¢ MOMOIIHI0 METO/IOB
MaTEeMaTHYECKOT0 aHaAJIM3a IPUKIIaIHbIC
3a/1a9y (BBIYMCIICHHE ILIOMANeH, 00hEMOB,
OTBICKaHUE IKCTPEMYMOB (DYHKIIUU OJTHOU U
MHOTHUX HepeMeHHLIX nu T.II.)

y}ll/IBepcaﬂbﬂble KOMICTCHIIUH

YK-1

Crioco0eH oCyIIeCTBISTh
KPUTHYECKHUNA aHAIU3
MPOOJIEMHBIX CUTYaIHi
Ha OCHOBE CHCTEMHOTO
oAXo/a, BeIpabaThIBaTh
CTpaTEruio IEUCTBUH.

HN-YK-1.4

O0bnanaeT OCHOBHBIMH
3HaHUSAMH B 00JIaCTH
MaTEeMaTHKH U ee
NPUIOKEHUH, UMEeT
NpeJICTaBICHUS O
crienuduke
MH(POPMAIIMOHHO-

3HaTh:

- BOBMOXKHOCTH ITPHUMEHEHUS METO/I0B
MaTEeMaTHYECKOT0 aHaIM3a JUIsl PEIICHUS
MPUKIAIHBIX 3a/a4.

YMmeTh:

- HHTEPIPETUPOBATD PELLICHUS
MaTEMAaTUYCCKHUX 3a1a4 B TepMI/IHaX
paccMaTpuBaeMol IPEAMETHON 00JIACTH.




aHAINTUIECKON paOOThI B
THX 001aCTAX

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 15 3adeTHbix enaunuil, 540 akan. gaca.

Ne Tembl (pa3aenbl) Buapl yueOHBIX 3aHATHIA, DopMBbI TEKYLLIEr 0
n/n AUCUMILIUHDI, BKJIIOYAsl CAMOCTOATEIBHYIO KOHTPOJISI yCIIEBAEMOCTH
HX colep:KaHue padoTy CTyAeHTOB,
U MX TPYA0EMKOCTh Dopma NpPOMeKYTOYHOM
(B akageMHYeCKHUX 4acax) aTTecTalMu
E' KonTakTHas padora (no cemecmpam)
e S
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KonTtponbsabie padotsr Ne 1,
1 |Teopus npenenos 1 12 | 12 3 9 No2, No 3
2 |HenpepbIBHOCTh PYHKIIMK 1 12|12 3 9
3 |[IpomsBognast pyHKIINH 1|12 | 12 3 9
g |Mcenenosamue ymkumiic |y | 45 | 4o 2 10 | Kourpormsmas pabora Ne 4
MTOMOIIBIO TIPOMU3BOIHBIX
2 |05 ] 335 |pk3amen
Bcero 3a 1 cemecTp 48 | 48 13 | 05 | 705
180 akan. yaca
5 |Heompenenennsii marerpan | 2 | 16 | 16 4 24 | KonrtponpHas pabora Ne 5
6 |OnpeneneHHbIN HHTETpa. 2 |16 | 16 4 24 | KonrponbHas pabota Ne 6
v Yucnossle u > 116 | 16 3 o5 KontponbHsie padboTsr Ne 7,
(hYHKITMOHATBHBIE PSIBI Ne 8, Ne 9
2 | 05| 33,5 pk3amen
Bcero 3a 2 cemecTp 48 | 48 13 | 05 | 1065
216 akan. yaca
n
8 [IpocrpancrBo R" u pyHKIIMN 3 116 | 10 1 8
MHOTHX ITEPEMEHHbIX
Huddepennuanbaoe
9 |ucumcnenue GyHKIUHA 3 |16 | 10 1 8 KoutponbHast pabota Ne 10
MHOTHX IEPEMEHHBIX
WnTerpanbHoe HCUUCIeHUE
10 |pyHKumii MHOTHX 3 |16 | 12 2 8 KOHTPOHLHI;; EZGOTH Nell,
MEPEMEHHBIX }
2 | 05| 33,5 pk3amen
Bcero 3a 3 cemecTp 48 | 32 6 |05/ 575
144 akap. yaca
HUTOr'O 144 | 128 32 |15 (2345

Conep:xaHue pa3/iesi0B IMCHUIIIHHBI:

Tema 1. Teopus npenenos
1.1. MHOXeCTBO IEHCTBUTEIBHBIX YKcel (aKCHOMBI, iNf, SUP, TeopeMa 0 TOYHOH BepXHEW IpaHH).




1.2. Tlpenen uucnoBoil mocnemoBaTeNbHOCTH. CBOMCTBA CXOMSIIUXCS TOCIEIOBATEIILHOCTEH
(€IMHCTBEHHOCTH MpEIeNia, OTPAHMYCHHOCTD CXOISAIIEHCS TTOCIEI0BATEIFHOCTH, TIPEIeT KOHCTAHThI
lim ¢ =c, mepexoj K nmpeneny B HEPaBEHCTBE, IEPEXO K MPEAEITY B IBOMHOM HEPABCHCTBE).

1.3. beckoneyHo Maibie ocienoBaTeabHOCTH. CBOMCTBA 0.M. TTOCIIEIOBATEILHOCTEH (CyMMa IBYX
0.M. — 0.M., IIPOU3BE/ICHUE 0.M. Ha OTrpaHUUYEHHYIO — 0.M.,
(x, >a) & (x,—a—0).

1.4, Apudmerndeckue omepanuu CO CXOIAIIUMHUCS IOCIICIOBATEIBHOCTIMU (TPEIeT CYMMBI,
MIPOU3BEJICHHUS, OTHOILICHHUS ).

1.5. bBeckoneuno Ooiplume nocienoBarelibHOCTH. CBoMcrBa 0.0.  IIOCIeqOBaTENbHOCTEN
(HeorpaHU4YEeHHOCTH, 1/ 6.M. = 0.0.).

1.6. MonoToHHBIE TIOCIIEIOBAaTEILHOCTH. Teopema BeiiepmTpacca 0 ¢X0IUMOCTH MOHOTOHHOU U
OTPaHUYEHHOU MOCIEA0BATEIIbHOCTH.

1 n
1.7. Ywucno e (10Ka3aTeabCTBO CXOAUMOCTH IIOCIIEN0BATENBHOCTH X, = (1+— ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3KaX.

1.9. TloanmocnemoBarenbHOCTH. YacTHUHBIE TpENeNbl, BEPXHUH U  HIKHUA  TNpEAeIs
MIOCJIEIOBATEIBHOCTH (ONPEACTICHHS).

1.10. Teopema o mpezesne NOAIOCIEAOBATEIHLHOCTH CXOASAIIEHCS MOCIeI0BATeIbHOCTH.

1.11. Teopema bonbrano-Beliepmtpacca (orpaHudeHHasi IOCJIEIOBATEIBHOCTh  COACPKUT
CXOJISIIYIOCS TIOJIMIOCIIEA0BATEILHOCTB ).

1.12. Tlonatue QynaameHtanpbHOM mocnenoBatensHocTd. Kpurepuit Komm  cxomumocTu
MOCJIEIOBATEIHHOCTH.

1.13. lonstue Qynkuuu. Onpenenenus npenena GyHKIuM Ha s3bike O —¢ (mo Komm) m ugepes
npezen nocienoBareabHoCcTH (1o ['eitne). Teopema 00 3KBUBAJICHTHOCTH ONIPEICTICHUN.

1.14. Kputepuit Komu cymiectBoBanus rnpeaena QyHKIIHH.

1.15. Pasnuunbie THMBI mpenena  (YHKIHU: ilm f(x)=A, rome a=c+0,c—0,00,+00,—c0,

A=B+0,B—0,00,+00,—00. Teopema 00 0JHOCTOPOHHHX ITpEIcIIax.

1.16. JlokanbHbIe CBOICTBA (PYHKIIMU, UMEIOLICH Mpeaen (OrpaHUuYeHHOCTh, COXPaHEHHE 3HAKA).
1.17. CpoiicTBa npezenoB GyHKIUH, CBSI3aHHBIE C HEPABEHCTBAMU.

1.18. Teopema o cylIeCTBOBaHMH OJIHOCTOPOHHUX MPEAEIOB MOHOTOHHOM (DYHKIIMH.

1.19. 3aMeHa iepeMeHHOU MMPU BEIYUCIICHUHN TIPEIea.

1.20. HepaBeHcTBa U1l TPUTOHOMETPUUYECKUX (YHKIIUIA:

1.21. cosx<y<l, Xe(i,zj, X#0,
X 2 2

1.22. [sin x| <X, Vx

. N . sinx
1.23. TlepBblii 3ameuaTenbHbIN Npeaen |IrTE) —=1.
x>0 X

1.24. Bropoii 3ameuarenbHblii npenen lim (1+ lj =e.

X—>o0 X

1.25. CpaBuenue QpyHkiuii. O-CHMBOJIMKA, SKBUBAIEHTHOCTh. TeopemMa O BHIYMCICHUH MPEENIOB C
MIOMOTIBIO DKBUBAIEHTHBIX ()YHKIIHH.

Tema 2. HenpepbiBHOCTD GyHKIINH

2.1. Tlonstue HenpepriBHOCTH (yHKINU. HempepsIBHOCTE ciieBa u cripaBa. Kimaccudukanus Touek
paspsbiBa pyHkuu (1-ro pona u 2-ro pozaa).

2.2. CaoiicTBa HemnpepblBHBIX (GyHKuMH (HempepsiBHOCT ¢yHkuuid f(X)+g(x), f(xX)g(x) u
% ). HeripepbIBHOCTD C10XKHOM PYHKINH.

2.3. Teopema Beliepmrpacca 00 orpaHU4eHHOCTH (DYHKIIUHM HENPEPHIBHON Ha OTpE3Ke.



2.4. Teopema BeiiepmTpacca 0 JOCTHXUMOCTH HENPEPHIBHOW Ha OTpe3Ke (QYHKUUEH TOYHOM
BEpXHEW M HUKHEW rpaHen.

2.5. Teopema Kommu o Hys 51X HEIPEPHIBHON (PYHKITUH.

2.6. Teopema Koiu 0 mpoMexyTOUHBIX 3HAYECHUSIX HEMPEPHIBHON (YHKIUH.

2.7. OOparubie ¢yHkuuu. Teopema 00 o0OpaTHON (QYHKIUH (CyIIECTBOBAaHHE, MOHOTOHHOCTH,
HENPEPBHIBHOCTH) JUIsl PYHKIIMM MOHOTOHHOM M HETIPEPHIBHOM Ha OTpE3KeE.

Tema 3. [IpousBoaHas pyHKIuUM.

3.1. T'eoMeTpu4ecKuii CMBICI POU3BOTHOM.

3.2. TIpoussoxusie snementapubix Gpynxnuii (C, X", sin x, cosx, a”, e”, log , X, In x, x“(« € R)).
3.3. Teopema o HenmpepbIBHOCTU (YHKIINH, UMEIOIIEH MPOU3BOAHYIO.

3.4. OmgHOCTOpPOHHUE M OECKOHEUHBIC TPOU3BOIHBIC.

3.5. [IpousBojHbIE CyMMbI, IPOU3BEICHUS U YACTHOTO.

3.6. IlpousBoaHast CIOKHON QYHKIUH.

3.7. TlpoussoaHble dieMeHTapHBIX (pyHKnui (tanx, cotx, e, sinh X, cosh x, arcsin x, arccosx,
arctan x, arccot x)

3.8. Ipoussoauas moxasatensao-crenennoil yuxmun [u(x)]'™.

3.9. HMuddepenuman ¢yukuun. [eomerpuueckuid cmbicn auddepennuana. Ilpumenenue
g depeHimana st NpuOINKEHHBIX BRIYUCICHUN.

3.10. [IpousBonHnkie BbicuxX nopsakos. @opmyna JlelOHuna.

3.11. luddepennmansl BeicHMX MOpsakoB. MHBapuaHTHOCTH (Gopmbl muddepeHipaia mepBoro
HOpsI/IKA U OTCYTCTBHE MHBAPUAHTHOCTU (HOpMBI s U HepeHIInaIOB MOPSIKa BBIIIE IEPBOTO.
3.12. luddhepenuupoBanne napaMeTpruuecKy 3aaanHoi GpyHkuuu (1-s1, 2-5, 3-51 MPOU3BOJHEIE).
3.13. [lonsTHe nokanbHOro 3KcTpeMyma pynkuuu. Teopema Depma.

3.14. Teopema Posutst 0 HyJsIX TPOU3BOTHOM.

3.15. Teopema Jlarpanxa (hopmyra KOHEUHBIX PUPALIECHUI).

3.16. CrenctBus u3 Teopemsl Jlarpanxka

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

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

3.19. (X)) =¥ (%), @' (X) > ' (X) = o(X) >y (X), x> X,

3.20. Teopema Ko (06061meHHast popMysia KOHEUHBIX IPUPALICHUN ).

Tema 4. UccienoBanue pyHKIHUIA ¢ TOMOUIBIO TPOU3BOIHBIX

4.1. Kpurepuii Bo3pacTaHus 1 yObIBaHHs (DYHKIIMM HA MHTEpBAJe.

4.2. JloctaToYHOE YCIIOBHE CTPOTOTO BO3pacTaHus (yObIBaHMs) PYHKITUH.

4.3. TlonstHe crtpororo Bo3pacTaHus (yObIBaHMsA) (QYHKUMH B TOuKe. JlOCTaTOUHOE YCIOBHE
cTpororo Bo3pactanus (yOpiBaHUsI) QYHKIIUU B TOUKE.

4.4. MmuorouneH Telnopa yukiuu. BenomoraTenbHas nemma (

mm:¢W@q_
w(x) ")

4.5. ®opmyna Teilnopa ¢ ocTaTOUHBIM WieHOM B opme Jlarpanxa.
4.6. dopwmyna Teitnopa c ocrarouHbIM uieHOM B hopme Ileano.
4.7. EnWHCTBEHHOCTh MPEJICTABICHUS byHKIUHA B BUE

f(X)=a, +a,(X—X,)+..+ay (X—X,)" +0((x— xo)”)
4.8. Pasnoxkenne mo  ¢opmyrne Teimopa  OCHOBHBIX  JJEMEHTapHBIX  QyHKIuH  (
e”, sin x, cos X, (L+x)*, In(1+ x),...
4.9. Beluncnenue npeaenoB ¢ moMoibo Gopmynsl Teitnopa.

4.10. IlpaBuio JlonmuTanst pacKpbITHS HEOTIPEIEICHHOCTEH (CITy4an HEeOolpeIeIeHHOCTEeH BHIa [6}



4.11. DxctpeMyMbl (yHKIMU (CTallMOHAPHBIE TOYKH, KPUTUYECKHE TOUKH, CTPOTUH HKCTPEMYM,
nepemeHa 3Haka). [lepBoe nocraTouHoe ycioBue ctpororo skcrpemyma ( f'(x) menser 3Hax).

4.12. BTopoe 1 TpeTbe JOCTATOYHBIE YCIOBUS CTPOrOro 3KCTpeMyMa (UCCiel0BaHUe Ha 3KCTPEMYM
¢ momomsio f"(X),..., f ™M (x)).

4.13. HaubomnbIliee 1 HauMeHbIIee 3HaYCHHs (PYHKIIUU HA OTPE3KE.

4.14. Beimykiiocts ¢ynkiuu. Touku neperuda. JloctatouHoe ycaoBHE BBITYKIOCTH.

4.15. HeoOxoaumoe ycnmoBue Touku neperuda. IlepBoe u BTOpO€ JAOCTATOYHBIC YCIOBUS TOYKH
nieperuda (Bropoe — 0€3 JJ0Ka3aTeIbCTRA).

4.16. AcumntoThl rpaduka QyHKITUH.

4.17. TlpumepHas cxema mocTpoeHus rpaduka QyHKIHH.

Tema 5. HeonpenesieHHbIH MHTErpaJl

5.1. Heomnpenenennslii uHTerpan (mepBooOpasHas, ONpeeNeHHE HEOINPEASIICHHOIO HHTEerpaa,
HEOJJHO3HAYHOCTb, IIEPBOOOPA3HBIE OTIIMYAOTCS Ha MIOCTOSHHYIO).

5.2. CaoiicTBa HEONPEAEICHHOTO UHTETpajia (JIMHEHHOCTh, 3aMeHa TePEMEHHON ).

5.3. HHrerpupoBaHue IO YaCTSIM B HEOIIPEJICJIEHHOM UHTErpae.

5.4. HHTerpupoBaHHe palMOHATBHBIX (YHKIHN (TeopeMa O pa3jokKEeHHWU Ha MPOCThIe podu /6e3
JI0Ka3aTeIbCcTBa/, MHTErPUPOBAHUE IPOCTHIX ApOOei).

5.5. HHTerpupoBaHue BbIpaXXEHUH, COJIEP/KALINX PaIUKATIBL.

5.6. Hurerpupoanue quddepeHnnaaibHOro OuHOMAa.

5.7. TloncranoBku Dunepa.

5.8. HHrerpupoBaHHe TPUTOHOMETPUYECKUX (YHKIMHA (yHMBEpcalbHas TPUTOHOMETpHUUYECKas
MIOJICTAHOBKA, HEKOTOPBHIE YaCTHBIC CITyYan).

Tema 6. OnpenesreHHbIN HHTErPaJ

6.1. Ompenenennsiii unterpan (Pumana). Omnpenenenue (pa3OueHue, BBHIOOpKA, MHTETpalbHAs
CyMMa).

6.2. HeoOxommmoe yciioBHE HHTETPUPYEMOCTH (TeopeMa 00 OTpaHWYCHHOCTH HHTEIPUPYEMOIt
byHKIUN).

6.3. Cymmbl [lapOy 1 ux cBO¥CTBA.

6.4. Kputepuii UHTErprUpyeMOCTH (YHKIIHH.

6.5. HHTerpupyeMocTs HEPEPHIBHON (PYHKIINH.

6.6. HHTerpupyeMocTb MOHOTOHHON (PYHKLIMH.

6.7. CaoiicTBa OIpeaeNIeHHOr0 WHTerpana (JIMHEHHOCTh, WHTETPUPYEMOCTh IPOU3BEICHHS
UHTETPUPYEMbIX (QYHKIIMN).

6.8. CnoiicTBa omnpeneneHHOro HHTEerpaia (QyHKIHs, HHTETpUpyeMas Ha [a’ b]

c, C3 c,

Jo=] ]

[al’bl]c [a’ b], aJJIUTUBHOCTb, @ Kl &,

6.9. Onenku wHTErpayoB (WMHTETpAJ OT HEOTPHIATSIBHOW (DYHKIMKM  HEOTpHUIATEIIeH,
UHTETPUPOBAaHNE HEPABEHCTB).

6.10. Teopema o cpemHEM IS OTIPEICICHHOTO HHTerpasa. CIeCTBHUS U3 TEOPEMBI O CPETHEM.
6.11. MHTerpan c mepeMeHHBIM BEpXHUM IHpezaesoM. Teopema O HENPEphIBHOCTU HHTErpajia C
MIEPEMEHHBIM BEPXHUM TIPE/ICITIOM.

6.12. Teopema o quddepeHIPyEeMOCTH HHTErpalla ¢ IEPeMEHHBIM BEpXHUM IPEIEIIOM.

6.13. CymecTBoBaHHE TIEpBOOOPA3HON HEMPEPHIBHON (PYHKIIHH.

6.14. ®opmyna Herorona-Jleitbauna.

6.15. 3ameHa mepeMeHHOH B OIpeICJICHHOM UHTETpalie.

6.16. MHTerpupoBanue Mo 4acTsM B ONPEIEICHHOM HHTerpaJe.

6.17. IpuoskeHUsT ONpEACICHHOTO HMHTerpaya (IUIONIa b KPUBOJWHEHHON Tparenuu, IUIomab
KPUBOJMHEHHOTO CEKTOpa, O0beM Teja BpallleHus, 0O0beM Tela C M3BECTHOM IUIOIIAbIO
MIOTIEPEYHOTO CEYCHHUS, JTMHA JYTH KPUBOH, IIJIOMIA/h TIOBEPXHOCTH BPAIICHUS ).

, MHTETpUpyeMa Ha



6.18. HecoOctBennble uHTerpanbl. OmpeneneHuss HECOOCTBEHHBIX HHTETPajOB JBYX THUIIOB.
IToHsdaTHEe CXOOUMOCTH.

6.19. Kpurepuii Komm cxoquMocT HeCOOCTBEHHBIX HHTETPAJIOB.

6.20. CBoiicTBa HECOOCTBEHHBIX HWHTErpaJioB (JWHEWHOCTh, ¢opmyna HproroHa-JIeiiOHwmIIa,
MHTETPUPOBAHKE 10 YacTsM, 3aMEHa IIEPEMEHHOT0, UHTETPUPOBAaHNE HEPABEHCTB).

6.21. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB OT HEOTPHUIATEIBHBIX (DYHKITMI (IpU3HAK CPaBHEHUS,
UHTETPAJIBI OT SKBUBAJICHTHBIX (PYHKIIUN).

6.22. AGcontoTHass W YCJIOBHAas CXOJMMOCTb HECOOCTBEHHBIX HWHTETPAJOB (ONpEACIICHHs, W3
a0COIOTHON CXOIMMOCTH CIIEAYET CXOAMMOCTh B OOBIYHOM CMBICTIE).

6.23. Tlpuznak {upuxiie cXoquMOCTH HECOOCTBEHHOTO HHTETpaa.

6.24. Tlpu3nak Abenst CXOAMMOCTH HECOOCTBEHHOTO HHTErpaa.

Tema 7. UncsioBblie 1 QYHKIHOHAJILHbIE PSAIbI

7.1. Ywucnossle paasl. OnpeeneHue CXoJUMOCTH.

7.2. HeobGxomumoe yCclioBUE CXOAUMOCTH Psa.

7.3. CpolicTBa CXOISIIMXCSA PSAAOB (CXOOUMOCTH CYMMBI PSJIOB, CXOJUMOCTh OCTaTKa psla,
TPYNIUPOBKA CIAraeMbIX CXOMASIIErocs psijia).

7.4. Kpurepuii Komu cxoqumMocTy 4ucaoBOro psja.

7.5. CXxomuMOCTbh HEOTPUIATENBHBIX PSAAOB: PSII CXOAUTCSA, €CIU MOCIEI0BATEIbHOCTh YACTUYHBIX
CyMM OTpaHHYEeHa.

7.6. CX0IMMOCTbh HEOTPULIATENBHBIX PSI0B: HHTETPAJIbHBIN MPU3HAK.

7.7. CXoauMOCTh HEOTPHIIATENIBHBIX PSAJOB: MPU3HAK CpaBHEHUs (B (opMe HEpaBeHCTBA U B
npeaenbHoi hopme).

7.8. CxommMoCTh HEOTpHILIATENBHBIX psAnoB: mpusHak Jlamambepa (B (opme HepaBeHCTBA W B
npeaenbHoi hopme).

7.9. CxomuMoOCTh HEOTpPHIATENBHBIX  psAgoB: npuszHak Komm (B ¢opme HepaBeHCTBa W B
npeaenbHoi hopme).

7.10. 3nakonepemeHHbIe psiibl. [loHsATHS a0COMIOTHOM 1 yCTIOBHOM cxoauMocTu. Teopema: eciu psij
a0COIOTHO CXOJUTCSI, TO OH CXOAUTCS B OOBIYHOM CMBICIIE.

7.11. 3nakouepenyromuecs psabl. [Ipuznak JelibHMULIa CXOAMMOCTH 3HAKOUYEPEAYIOLIETrocs psa.

Zakbk

7.12. TIpeobpazoBanue Abens. Jlemma 00 orleHKe CyMMbI k=1 .

Sa.b,

7.13. TIpuznak Abenst CXOOUMOCTH psiga "=l .
Z a‘n bn

7.14. Tlpuznak Jupuxiie cXxonuMOCTH psiaa n=L .

7.15. CrenenHoi paa. Paguyc cXoquMOCTH CTEIEHHOTO psija.

7.16. Psn Teiinopa. Teopema o cxomumocTH psiga Teiinopa.

7.17. dyHKIMOHABHBIE MOCEN0BATENbHOCTH M psAAbl. [IOHATHS MOTOYEUHOW M pPaBHOMEPHOM
CXOAMMOCTH (YHKIIMOHAIBHBIX MOCIIE0BaTeNIbHOCTEN U psA1oB. [Ipumepsl.

7.18. Kpurepuit Komm paBHOMEpHOH CXOAMMOCTH (DYHKIIMOHAIBHBIX IOCIEI0BATEIbHOCTEH U
PAIOB.

7.19. TIpusnak Beiiepirpacca paBHOMEPHOH cXOAMMOCTH (PYHKIIMOHAIBHOTO pAfa.

7.20. Tlpu3naku AGens wu Jlupuxjie paBHOMEPHOH CXOAMMOCTH (DYHKIIMOHAIBLHOTO psiaa

oo
> a,(x)b, ()

n=1 (6e3 moxazaTenbCcTBa).

7.21. HenpepbIBHOCTH CYMMBI PABHOMEPHO CXOJISIINXCS TIOCIEA0BATEIEHOCTEH U PSIIIOB.

7.22. YcnoBust MHTETPUPYEMOCTH (DYHKIIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

7.23. Ycnosus nuddepeHnmpyemMocTr HyHKIIMOHAIBHBIX ITOCIIEI0BATEILHOCTEH U PSIOB.

7.24. PapHOMepHasi ~ CXOAMMOCTb  CTENEHHOTO  psijla  BHYTpH  00JacTh  CXOJMMOCTH.
JuddepenurpoBaHiie 1 UHTETPUPOBAHUE CTETIEHHOTO PAJA.



7.25. Psanpt @ypoe. Onpenenenne ko3 duuueHToB no merony ditnepa-Dypre.

7.26. Jlemma Pumana.

7.27. Yactuunas cymma psina @ypee. Marerpan upuxie.

7.28. Tlpunnun nokanusanuu. [Ipuznaku Juau u JIummuna cxonumoctu psaa Oypse.

[0,7]

7.29. Paznoxxenue GpyHKIMH, 33JaHHON HA TOJIKO 110 KOCUHYCaM U TOJIbKO I10 CUHYCaM.

7.30. Paznoxxenue B psing Oypbe Ha OTpe3Ke [_ l I].
Tema 8. IIpocTtpancTBo R" n pyHKIMH MHOTHX IepeMeHHbIX

n
8.1. IIpoctpanctBo R (ompeneneHue, omepamuy CIOKEHHS U yMHOKEHHMS HA KOHCTAHTY,
CKaJIIpHOE TMPOM3BEJCHHE, HOpMa /CBOWCTBA HOPMBI/, PACCTOSHHUE /CBOMCTBAa pacCTOSHHS/).
MeTtprueckoe mpoCTpaHCTBO.

n
8.2. MuoxectBa B R (wapsl, mapasnienenumnensl, mpsamas, OTPE3oK, Tyd, KPUBas).

n
8.3. Kmaccudukanus Touek ¥ MHOXECTB B R (Touka NPUKOCHOBEHHS, 3aMBIKAHHE, 3aMKHYTOE
MHOKECTBO, BHYTPEHHSII TOYKa, BHYTPEHHOCTb, OTKPBITOE MHOXECTBO, IpeIesbHAs TOYKa,
rpaHUYHas TOYKa, TPAHMIIA, BHIITYKIOE MHOXKECTBO, CBA3HOE MHOXKECTBO, 00J1aCTh).

8.4. Tlpemen mnocmenoBatensHocTH B R'.TeopeMa: CXOZMMOCTh IMOCIEIOBATEIBHOCTH B R
9KBHBAJICHTHA CXOJUMOCTH ITOCIICIOBATEIILHOCTCH-KOOPIUHAT.

8.5. EnuHCTBEHHOCTH MpejieNna CXOAAICHCs TOCIeI0BATEIIbHOCTH.

8.6. OrpaHW4eHHOCTH CXOJSIICIHCS TOCICIOBATSIIEHOCTH.

8.7. Kpwurepuii Komm cXoquMoCTH TIOCTIEI0BATEIFHOCTH B R".

8.8. Teopema bonbiiano-Beliepmrpacca (orpannueHHas MOCIEI0BATENbHOCTh UMEET CXOAAIIYIOCS
MTOIITOCIICA0BATEILHOCTD ).

8.9. Apudmernueckue onepauy co CXOASIIUMUCS TOCIEeTI0BATEIbHOCTSIMH.

8.10. INonsiTHE KOMITAKTa METPUYECKOTO MPOCTPAHCTBRA.

8.11. ®ynkuun B R" . Jluneiinpie GpyHKnm, MMHEHHBI (yHKIHOHA.

8.12. Ilpenen ¢ynkumu B TOouke. OmpeneneHus TMpenena uepe3 HEPAaBEHCTBA M 4Yepes3
H0CJIEI0BATEIbHOCTH, 3KBUBAJICHTHOCTD ONpPE/IEICHUH.

8.13. Teopema o mpesesie CyMMBI CXOASIIEHCS MOCIEI0BATEIBHOCTH.

8.14. HenpepbIBHOCT ()yHKIIMHM MHOTHX IepeMeHHbIX. CBoWCTBa (QYHKIMI HEMTPEPBHIBHBIX B TOUKE.
HenpepriBHOCTH HA MHOKECTBE.

8.15. Teopema Beilepmrpacca: ¢(yHKIMs, HeNpepblBHAS Ha KOMIAKTe, OrpaHMYeHa Ha 3TOM
KOMITaKTe.

8.16. Teopema Beiiepmrpacca: ¢GyHKIMM, HENpepblBHAs Ha KOMIIAKTe, NPUHUMAEeT Ha 3TOM
KOMITaKTE CBOM HauOOJIbIIIee M HANMEHBIIIee 3HAYCHUSI.

8.17. Teopema 0 MPOMEXYTOUHBIX 3HAUEHUAX (DYHKIIMH, HETIPEPHIBHOIN HAa KOMITAKTe.

8.18. PaBHOMepHas HeMpepBHIBHOCTH (DYHKIIMK MHOTHX IepeMeHHbIX. Teopema Kanrtopa.

Tema 9. luddepenunanbHoe ucuncjaeHne PyHKIMil MHOTHX IepeMeHHBIX.

9.1. JuddepennupyeMocTs (GYHKIIMH MHOTHX IepeMeHHBIX. HeoOxomumple W TOCTAaTOYHBIC
ycnoBus auddepeHuupyeMocTi GpyHKIH. YacTHbIE TPOU3BOIHBIE.

9.2. Jlocratounsie ycnoBus auddepeHnupyemMocTrn (QYHKIHH B TOYKe (Teopema i cirydas
(GYHKLNU IBYX EPEMEHHBIX).

9.3. JuddepeHnpyeMoCThb CI0KHOW (QYHKIIHH.

9.4. Jlubdepennman  (GYHKUMHM  HECKOJBKMX  INEpeMeHHbIX. VHBapuaHTHOCTH  (OpMEI
nuddepenuana mepBoro mopsiaka.

9.5. IlpaBuna nupdepeHunpoBaHms.

9.6. ®dopmyna KOHEYHBIX TpHUpalieHni Jlarpamka.

9.7. Teomerpuueckue MPUIOKEHHUS TPOU3BOJHON (DYHKIIMM MHOTUX IEPEMEHHBIX (KacaTenbHas K
NpsIMOM, KacaTellbHas MII0CKOCTh K TpaduKy QYHKIMH JIBYX IEPEMEHHBIX).

9.8. IlpousBojanas mo HampasieHuto. [ paguent. Hampasinenue Hauckopeninero pocta GyHKIHH.
9.9. YacrHble MPOU3BOIHBIC MTOPSIKOB. TeopeMa 0 CMEIaHHBIX TPON3BOIHBIX.

9.10. /Tuddepeniuansl BEICHIMX MOPSIKOB.



9.11. ®opmyna Teitnopa 1t PyHKIMI MHOTUX IEPEMEHHBIX.

9.12. DkcTpeMyMbl PYHKITUNA MHOTHX TTEPEMEHHBIX.

Tema 10. UnTerpajbHoe ucunciaeHue GyHKIUI MHOTHX NTepeMeHHbIX

10.1. UHTeTpasl, 3aBUCAIINE OT TapaMeTpa.

10.2. I'amma-dynkuus Ditnepa.

10.3. bera-pynkus Ditnepa.

10.4. DneMeHTHI TEOPHH MEPHI.

10.5. Onpenenenne nBOWHOTO WHTErpanga. MHTErpupyeMocTs HenpepbiBHOH GyHKIUKM (6€3
JI0OKa3aTelIbCTBA).

10.6. CroiicTBa HHTETPUPYEMBIX (DYHKITHIA.

10.7. Beluncinenne JBOWHOTO WHTErpana (CBEACHHE K TOBTOPHOMY WHTETPUPOBAHUIO) JUIS
MIPSIMOYTOJIBHOW 1 TTPOU3BOJIBHOM 00JIaCTEH.

10.8. IIpunoxeHust JBOWHOTO MHTETpaja (BIYMCICHHUE TUIOIAAEH, MacC 1 0OBEMOB).

10.9. 3amena mnepeMeHHBIX B JBOMHOM uHTerpane. IlomspHple M 00OOIIEHHBIE TOJISIPHBIE
KOOPJAWHATBHI.

10.10. Tpoiinble ¥ MHOTOKpaTHbIE HHTErpaibl. 3aMeHa IEPEMEHHBIX B KpaTHOM HHTETrpale.
Cdeprueckue u HUIMHAPHUECKUE KOOPIHHATHL.

10.11. HecobGcTBeHHBIC KpaTHBIC HHTETPAJIBI.

10.12. KpuBble B R up R°.

10.13. KpuBonuHeiiHble HHTETpaBI 1 TO THMA: OTpeIeieHne, CBOMCTBA, (PU3UIECKUN CMBICIT.

10.14. KpuBoauHeHHbIE HHTETPaIbl 20 THIIA: ONPEICIICHUE, CBOMCTRA.

10.15. ®opmymna ['puna.

10.16. Brluncnenue miomaaen ¢ moMoIbio KpUBOJIMHEHHOr0 HHTErpaja 2ro TUIa.

10.17. YcnoBuss HE3aBUCUMOCTH KpPUBOJMHEHHOTO WHTETpajia 2ro THMAa OT IyTH. Y CIOBHA
HOTEHIMAIBHOCTH MOJIS.

10.18. IloBepxHOCTH B R, Koopaunate! Ha moBepXHOCTH. BekTop HOpMaIy.

10.19. Beruncnenue miomaau nopepxHoctu. CBONWCTBA MJIOLIAIU ITOBEPXHOCTH.

10.20. IloBepxHOCTHBIC HHTETpAJIBI 1TO THIA: ONpeAeTIeHHEe, CBOMCTBA, (PU3NIECKUNA CMBICIL.
10.21. IToBepXHOCTHBIC HHTETPAIBI 2I'0 THIIA: ONPE/ACICHIE, BHIYNCIICHHE.

10.22. ®opmyna Ctokca.

10.23. ®opmyna Octporpaackoro.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOIr'MH, B TOM YHUCJI€ TEXHOJOIuM 3JJIEKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIHUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTUH, HCHOJbB3YEMbBIC IIPU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIlJinHe

B nporiecce 00ydeHuns: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

AxajeMHuYecKasi JJIEKIHUs € J1eMEeHTAMH JIEKIINU-0ecebl — [10CIEI0BATEIbHOE N3I0KEHNE
MaTepuaia, OCYIIECTBIIEMOE MPEUMMYLIECTBEHHO B BHUAE MOHOJIOra IPENOJaBaTelsd. JJIEMEHTHI
neKuuu-0eceapl 00eceynBatOT KOHTAKT MPENoiaBaTeisl ¢ ayAUTOpUEn, 4TO TI03BOJISIET IPUBIIEKATh
BHUMaHME CTYIEHTOB K HanboJiee BaXKHBIM TeMaM JIMCLUIUIMHBI, aKTUBHO BOBJIEKATh UX B yUEOHBIi
MPOLIECC, KOHTPOJIMPOBATh TEMIT M3JI0KEHUSI y4eOHOro mMaTrepuana B 3aBUCHMOCTH OT YPOBHS €ro
BOCITPUSATHUSA.

IIpakTHYeckoe 3aHsITHE — 3aHATHE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMU W
HAaBBIKOB I10 3aKPEIUICHUIO TIOJYYCHHBIX Ha JICKIUU 3HAHWUM.

Koncynbrauum — BuJ Y4eOHBIX 3aHATUN, SBISAIOMIMICS OAHOM Hu3 (GOpM KOHTPOJIA
CaMOCTOSITeNIbHON paboThI CTyIeHTOB. Ha KOHCYNIbTaIMsX 110 MPOchOe CTYJEHTOB pacCMaTpUBAIOTCS
HauboJee CI0KHbIE MOMEHTHI IPY OCBOEHUU MaTepHalla JUCUUILINHBI, Pero/iaBaTellb OTBEYAaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIbHON paboTHI.



6. IlepeyeHb JHMUEH3MOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 IPOrPaAMMHOIO
o0ecrieyeHusl, MCIOJIB3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTeIbHOIO Mpouecca Mo
AUCHUILINHE

B nporecce ocyiecTBiaeHus 00pa3oBaTeIbHOTO MPOIIEcca MO JUCHUIIITUHE UCTIOJIb3YIOTCS:

Uit (opMUpOBaHUS MATEPHAIIOB I TEKYIIETO KOHTPOJS YCIEBAEMOCTH W IPOBEIACHUS
IPOMEXYTOUYHON aTTeCTaluu, 1751 OPMUPOBAHUSI METOUIYECKUX MAaTEPUAIIOB 110 TUCIUILIMHE:

- mporpammbl Microsoft Office;

- u3narenbcekas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb CcOBpPeMEeHHBIX MNPO(PeCCHOHAJIBHBIX 0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOIO Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B mporiecce ocymiecTBiaeHus: 00pa30BaTeIbHOTO MPoLiecca MO AUCIUILITUHE UCTIONIb3YIOTCS:
- ABTOMaTH3MpoBaHHasA O0MbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DrektpoHHas OubaroTeyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubnmnoTeyHas cucreMa «KoHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M TOMOJITHUTEIbHON Y4eOHOM JTUTEPATYPHI, peCypcoB HH(POPMALHOHHO-
TeJeKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (IpM HEO0XOAUMOCTH), PEKOMEHAYeMbIX [JIfl
OCBOCHHUSA TUCIHHUILINHEI

a) OCHOBHAasl JIUTepaTypa
1. Tep-Kpukopos A. M., llabynun M. . Kypc matemaruueckoro ananuza. M.: U3a-Bo
BMHOM. JIa6opatopwus 3uanuii, 2020.
https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
2. Huxkutun, A. A. Martematuueckuii ananu3. COOpHUK 3a/1a4 : yueOHOoe mocoOue st By30B
/" A. A. Huxkutun. — Mocksa : M3natensctBo FOpaiit, 2023. — 353 c¢. — (Bnicmiee
obpazoBanue). — ISBN 978-5-9916-8585-6. — TexkcT : anexTponHbIi // OOpa3oBaTenpHas
iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/511120
3. Hemunosuu b. II. COopHMK 3ama4 M YIpa)kHEHUH O MaTEeMAaTUYECKOMY aHaIu3y —
Cankr-IlerepOypr: Jlans, 2023. https://reader.lanbook.com/book/332675

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. @uxrenronsy I'. M. Kypc auddepenunanbHoro 1 HHTErpaabHOro ucuucieHus. B 3-x Tr.
— Camnkr-IlerepOypr: Jlans, 2022/2023.
Towm 1: https://reader.lanbook.com/book/284078
Towm 2: https://reader.lanbook.com/book/199928
Towm 3: https://reader.lanbook.com/book/221270
2. A. A. Hukutun, B. B. ®omurueB. MaTtemarndeckuii ananm3. Y TITyOJISHHBIN Kypc: YIeOHHK
U TpakTUKyM i By30B —  MockBa:  MzpmarensctBo  IOpaiit,  2022.
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-489278
3. B. A. Unbun, B. A. CanoBanunii, b. X. CennoB MaremaTuueckuii aHainu3 B 2 4. y4eOHHUK
115t By30B — MockBa: M3zmarensctBo Opait, 2022.



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
https://urait.ru/bcode/511120
https://reader.lanbook.com/book/332675
https://reader.lanbook.com/book/284078
https://reader.lanbook.com/book/199928
https://reader.lanbook.com/book/221270
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-489278

Yacte 1: https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-
491294
Yacts 2: https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-2-489104

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi VIS OCYIIeCTBJIEHHsSI 00pPa30BaTeILHOI0
npounecca no JTUCHHUILINHE

MarepuanpHo-TeXHHYeCKast 0a3za, HeoOXoauMmas Uil OCYIIECTBICHHUS 00pa3oBaTEIbLHOTO
nporecca Mo JUCHUIUIMHE BKITIOYAET B CBOM COCTAB CHEUAIBHBIC TOMEIICHHS:

- ydeOHbIE ayTUTOPUH JUIS TIPOBEACHUS 3aHATHH JICKIIHOHHOTO THIIA;

- y4eOHbIE ayJUTOPUH IS IPOBEICHUS TPAKTUUECKHUX 3aHATHIHA;

- y4eOHbIE ayTUTOPUH [UIS IPOBEACHUS IPYNIIOBBIX U MHIUBHIYaIbHBIX KOHCYIbTAIIHIA;

- ydeOHbIe ayJUTOPHH JJIS TPOBEICHUS TEKYILIETO KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTalln

- IOMEILEHHUS JIsl CAMOCTOSITEIbHON paboThI;

- MOMEIEHHS ISl XPaHEHHUs U MPO(UIAKTHUECKOTO 0OCITY)KUBAaHHUS TEXHHYECKUX CPEICTB

o0OyueHusl.

CnenuanbHble TOMEIICHUS YKOMIUICKTOBAHBI CPEICTBAMHU OOYUCHHMS, CIYXKAIIUMHU JUIs
npe/cTaBIeHUs Y4eOHOH nHpOpMauy OOJIBIION ayTUTOPUH.

[Tomemennss ajsi CaMOCTOSITEIBHOM Pa0OThl OOYYArOIIUXCS OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYCHUS K cetn «MHTepHeT» W obecredyeHHeM J0CTyna K
AIIEKTPOHHOH HH(pOpMaIoHHO-00pa3oBaTensHOU cpeae SAplY.

ABTOpBI:

Jouent kadenpsl
MaTeMaTU4YeCKOTo aHanu3a, K.¢.-M. A. 1O. Vxanos

HoteHT xadenps
MaTeMaTHYeCKOro aHaJIN3a, K.¢.-M. B. B. JIutBunoB
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«MaTeMaTH4eCKHUIl aHATU3»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. TunoBbie KOHTPOJIbHBbIE 32/IaHHUSI U HHbIE MAaTEePHAJIbI, HCIIOJIb3yeMble B Mpolecce
TEKYIIero KOHTPOJIsl yCIieBaeMOCTH
Konrpomabhas pabora Ne 1. Meron maremarnueckon unaykiuu (M-OIK-3.2, U-YK-1.4)
Bapuant 1

_,:Lliil Ka3aTh PABeHCTBO
n
1 1

I 1_
i+ 1) 1+n

i=1

Bapuant 2

..:LL'ZI Ka3aTk PaBeHCTBO

n

Z ifi+1)= %n(l +n)(2+n)

i=1

Bapuant 3
Jlokasars paBeHCTEO

1 3 3+ 2n
i(i+2) 4 21+n)2+n)

Bapuant 4

..:LL'ZI Ka3aTk PaBeHCTBO

T
. 1 .
Z i(2i+1) = En(l +n)(5+4n)

i=1



KonTtposnbHast padota Ne 2. [Tpenen nocnenosarenbuoctu (M-OIMK-3.2, U-YK-1.4)

Bapuanr 1

1) HafiTu sHaueHne BHIDAMEHNS
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Bapuant 2

1) Haflte sHaueRRe BRIPAKEHNS
.1 +1
lim 22T~

|
2) Haltu sHaueHle BRIDAMHEHUS
lim
x—+)

VAr -2
x? ’

3) Haltrnn sHauenne srIpasmess

()]

4) JoxkazaTe paseHCTEO, HCOOJIE3YH ONPeIsieHHe IPEIeIa NOCIeI0BATE LHOCTH
(mo £ mafitn V)

lim (20117 — n®™!) = —oc.

5) [okazars paBesHcTBEO, HCOOAk3ys onpeneneHune npetena gyekmms. [lo = (E)
aafltu § (A). lpusectn npumep.

y—=+5+0, z—=1-0.




Konrponbshnast padota Ne 3. [Ipenen ¢pynknuu (M-OI1K-3.2, U-VK-1.4)

[

BapuanT 1
T (2* + 1}5 —(1- 322)°
- 972 _ o3 .

2. lim (r'”"{ — (7" - 1]2""3).

00

cos (£) —sin (£)
cos(r)

I . (m(n+1) tan( 305 )
o lim |sin | ——= _
Ti— 40 ?tn — ]_}

e"sin(z) — e sin(a)

. lim

¥

ETE]

lim

il r—a

. arctan (z? + 3z)
. lim —
r—0  arcsin(2z)

[ ]

BapuanaT 2

. =34 r? 42
. lim — —
:ﬂ-_] 1--'.*':' A 21--‘;':' — j

2. lim —321‘_14_1
=

I T/ eos(ax) — T/ cos(fz)
. lim Sty

70 sin”(z)

sin (a + 2)\"
n—aa sin(a)

e?log(z) — e log(a)

lim

i Tr—il

. tan(z
. lim —:I
0 aresin 3z




KonTtposnbHast padota Ne 4. [Tpoussonnas u ee npunoxenus (M-OIMK-3.2, U-YK-1.4)

Bapuanr 1

1) Pasnosurs muorowien P(z) = 3z'+2x — 2 1o HesbiM N0I05KHTeTBHEIM CTeNeHsM
(x+1).

OIIPE,‘ [EJIHTE SHAYEHHH BLID AAeHHI

arcsin 2r — 2 arcsin

log x
3 !

2) lim

r—) T

2 = 1
4) lim (— Arccos r) ; 5) him ({:()t T — —) :
z—0 \ z—0 T

3) hm

r—+oo It

(£ =0),

BapuanT 2

1) Pasnosurs muorouten P(z) = 2!+ 2% — 2 no nensimv nonosxurensubm crenensim
{;1‘- — 2:1

OrnpeieuTh 3HAUEHHS] BhIPasKeHUit
(a+x)* —a”® "

2) lim 3) lim

r—l T2 ' T—rtoo £

1. [ arctanz = - 1 1
4}}3—,11[1!( T ) " d}}ﬂLn% (log:r :r—'l) '

(a =0, n>0),

KontponbHas padota Ne 5. Heonpenenennsiii unrerpain (M-OINK-3.2, U-YK-1.4)

Bapwuant 1
1)f( C)sinede,  2) [ A2t q 3)f L
T SII & ad.x A — .
’ N 2420 +4

1 1
1 - dr 5 —dur.
)ft-a.n‘r—kl " O)/\/;z:+5+1 l

BapunanTt 2

1
). ¥ j2.]3 . '2‘ 1_3 ) R '
Y /(21; e 2 f v°2" de, 3) / 22420+ 4 d,
1
4) fmd(::, 5) ff’Zx sin () dur.




Konrpomnsnas pabora Ne 6. HecooctBennsie unrerpaist (M-OITK-3.2, U-YK-1.4)
BapuanT 1

Brruncianres HecobeTBeHHBIE HHTeT'Pa Ikl HJIH YCTAHOBHTE HX PacxoIHMOCTD.

20 13,219
1 f - 2 > T2 A
) ;T }~u Va©

He CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

+:x:_.r3_|_1 1 ﬁ
3 = dz,  4) | Y
)fl ~dr 1_[{] o

L’ICC.T[E,I[DB&T]:; Ha &EiE‘D.J'II-UTH}-'H) H YCJIOEHYV K CXOIHMOCTE HecoDCTBEHHBIE HHTeI'pa-

JIhI
+m . +m . . )
5}[ smB;rdL ﬁ}[ mgn{smz}dr.
0 J1

72 T

Bapuanr 2

BrranesmnTs HecobeTBeHHBIE HHTEerPaJibl HJIH YCTAHOBHTE HX PacXoIHMOCT.

1) [We—v’fdx 2) [EL
40 ! J1 Ix.-flog:{.‘.

He ClIe10BaThE CXOIHMOCTE HHTEeIPAJIOE

T arctan e 1) f L dr
1 Vit 0 VT -1

I"ICC.T[E,H,DB&TI:; Ha B.EICDIII'UTH}-'H) H YCJIOBEHY K CXOJIHMOCTE HecoOCTBEeHHEIE HHTEelPa-

T
5) f"’x Singzdr, 6) [+m sign(cos zxjdz.
1 J1

+oo

3)

T 2



Konrponbhnast padora Ne 7. Yucnossie psiast (U-OI1K-3.2, U-VK-1.4)

BapuanT 1
1} Hecnenopats cxommumocts pana. Eemn pan cxommres, HaliTh ero cyMay.

= ()"
2

n=0

Hecneposats cxompMocTs paios

)Y *f 3}2”;1_
n=1 n=1

Heenenosats Ha abeooTHY 0 H YOIOBHY 1 CXOMHMOCTE P IH

= sinn = sinn
4 , 5 .
}; 4+ 10 :I z

BapuanT 2

1} Hecnenopats cxommumocts pana. Eean pan exonures, HaliTH ero cyMay.

gk

(—1)m2m,

|l
(=]

T

HeenenosaTh (XOIEMOCTE PAIOE

e n+1 e {—]_:I“
2 . 3 .
};?13+1l}' :I; n!!

Heenenosats Ha abeo/oTHY 0 H YOIOBHY 8 CXOIHMOCTE PSIH




Konrponbshas padota Ne 8. Crenennsie psaast (U-OIMK-3.2, U-YK-1.4)

Bapuanr 1

Haitt obnacTh cXoMOCTH CTEIIEHHBIX PSIJIOB

oo 1) 00 log 00
n Y Sl o) Y g Y we-

n=>0 n=1 n=0
. —~ (3n+1 "
4 _ qym, Qn‘ [ (
) S apan, 5 3 D!
n=0 n=0
BapunanT 2

Haiitn obiactb cxoauMocT CTETIeHHBIX PSIJIOB

1) i(—m (1 + 3:)_ ) i (sm %) ", 3) Zj: (%)3n (z+5

n=1 n=1 n=I0
DY 9 YA
— logn’ — (—1?1
BapunanT 3
Haiitn obnacts cXouMOCTH CTENEHHBIX PSTOB
1) i (_l)ni‘.“, 2) in“m“, 3) i(n + 12 (z+ 1),
n=>0 Qn - n=1 - n=0

0y 5y B

n=0



KonrponbHas padora Ne 9. dynkunonanshsie psasl (M-OI1K-3.2, U-YK-1.4)

Bapuant 1

Weeneposats mocae0BaTelbHOCTH Ha DABHOMEDHY O CXOAAMOCTE B VKAZAHHBIX
IPOMEY TKAX

(1" ) _
) z€0+00),  2e™, zel0l], 3)e™, re(l+oo).
HDJ'II:B_YHCB NIPH3HAKOM BEHBPI]J'I'pEIBCE, JAOKASATE DABHOMEDHY 0 CXOIHMOCTE B VK-

SAHHEIX MDOMERY TKAX CIIEIYOIHK Oy HKIHOHAILHEX DHIOB

o0

1 . i ent
9 Y = re(-ootx). 5 D . zE(-00)
! n=1

n=

6) Hairrn cymmy paga
T.1.51—1

;4?1—1'

Bapuant 2

Hecnenosars nocaeoBaTellsHOCTH HA PABHOMEDHYO CXOAMMOCTE B YKAZAHHBIX
IPOMEY TKAX

1) arctannz, =x&[0,2], 2) arctannz, z&[2,4oc), 3)(-1)"z, ze[0,1]

Momneayscs npranaxom Beliepirrpacea, N0Ka3aTh PABHOMEDHY 10 CXOIHMOCTE B YKa-
FAHHEIX TTPOMEKYTKAX ClIeIyomnx ¢y HKIMOHATLHEIX PHIOB

4)iﬂ. £ [0,100], 5}ix”". re -1
—tna S e 2'2

) Haitrn cymmy psma
= dn-3

an — 3

n=1




Konrpoasnas pabora Ne 10. dyukiun muorux nepemennsix (M-OIMK-3.2, U-YK-1.4)

Bapuant 1
1) Haiitn wacTrEe nponzeonine 1-ro 1 2-ro nopsikos dy KN
u= f(&.n), £=sin(r+2y), 5=
2) Heenenopars Ha sketpeMyM dy HKIH
r=1%26 -z —y).
3) Heenenopars yHEKIH0 HA yOIOEHBIL SKCTPEMYM
z=¢e™ mpuw T+y=1

4) Haitrn mafo/bines i HANMEHETIEE 3HAYCHIE iy HKIMN 2 = 43y —r+18y—4
pobmacrn 0 <r <1 0<y= L

Bapuant 2
1) Haitti sacTabe nponzsonase 1-ro 1 2-ro nopsikos dyHKIHR
v=f(£&nx), &=y, =2, x=z-y.
2) Heenenosars Ha skeTpeMyM dy HKIH
=2+ — 3zy.
3) Ucenenorats Ha skerpeMyM dyHrmmo = = fir, y), 3a1aHHY 0 HEHBHEIM ¥ DaB-
HEHHEM
3

— 4+ —r+z=0.
3 I T+

4) Haitti naBosbmee B HanMeHkee sHagenne gynkmn 2 = 22 + y? g obnactn
28

Konrponbhast padota Ne 11. Kparusie unterpainst (M-OI1K-3.2, U-VK-1.4)

Bapuanr 1

Haiirn ofbemMbl Tesl, orpaHHYeHHbIX OBePXHOCTAMHA (BCe MapaMeTpPhl MOM0MKHTE T
HBL).

)z=4—y, 2=y +2,r=-1,2=2.

2) z= @Ay )

a 3
3) (22 +9° + 2%)? = axyz.

Bapuanr 2
Haiirin o6beMel Tesl, OrpaHHYeHHBIX HOBEPXHOCTAMH (BCE NAPAMETPH HOIOMKHTE k-
HEL).
Vez=2l+y’ 2=+, y=2,y=22, 2= L.
— 9 3
Qjy=ef,y=e", e —y-, z=0
Jy=e"y €Y

2, 90, A3
3) (z° +y” +27) = 75




Kontponsnas padora Ne 12. KpuBonuHelHbIe 1 TOBEPXHOCTHBIE HHTETPAJIBI
(U-OIIK-3.2, U-YK-1.4)

BapmanT 1

Brruncante kparonnaeliHbe HHTErPATIH

T
1 —ds,
) 3

rne L — myra napaBons y* — 2r, nesamas sexcay Toukamn (1, /2) n (2,2).
) [@ i),
L
rae L — wowTyp npasoyronsHuka, obpasosarsoro npavemu r = 1, v =3, y =1, y = 5 B

MOJIOEHTEIBHOM HAIIPDABJIEHHH.
Brrascmmts NOBEPXHOCTHRIE HATEIPATE

3) ffﬁﬁ‘.‘z—:z—y'}ds,
5

riae S — noayedpepa 2+ y° + 20 = R, 2 > 0.

4) f zdr dy,

145

2 2 =2
rie S — BHENIHSS CTOPOHA MLMICOHTA o7 + 3 + 5 = L.

[=

BapuanT 2
1) C nomomsry kpusoansefiHOr0 HETErPATA BRIMHCINTE IUIOMALE MIYPL, orpaHutesHol

acrpongofl T — acos f, T — asin"t (a = 0).
2) Briumcnurk KpuBoanHelHE HETErpa

f:z ds,
L

o3 a3
rie L — BepxHas NONOBHHA OKDYMHOCTH T° + ° — a°.

BrrMseanTs NOBEPXHOCTHRE HHTETPATH
3 f [ rds,
=
rie S — uacts cepu 0 + 3 + 27 = B2, nemaman B neproM okTaHTE.

4) f/rdyd:+ydzdr+zdrdy._
J8

rae S — BHemH#A cTopoHa KyDa, orpasEmtensore miockoctamu © = 0, gy =0, 2 =0, ©r = 1,
y=1,z=1

Bomnpocs! k 3k3ameHam
Cemectp 1

MHOX€eCTBO JIEHCTBUTENBHBIX YnCel (akcHOMBI, INf, SUP, Teopema 0 TOUHOM BepXHEH rpaHu).



2. Tlpenen uyucnoBoi mocnenoBareabHOCTA. CBOWMCTBA CXOMASIIUXCS MOCIEAOBATEIHHOCTEN
(€IMHCTBEHHOCTH MpEIeNia, OTPAHMYCHHOCTD CXOISAIIEHCS TTOCIEI0BATEIFHOCTH, TIPEIeT KOHCTAHThI
lim c =c, nmepexoj K mpeneny B HEPaBEHCTBE, IEPEXO K IIPEIey B IBOMHOM HEPABEHCTRBE).

3. beckoneuno manbie nmocnenoBaTenbHOCTH. CBOMCTBA 0.M. MMOCIEI0BATEIBHOCTEN (CyMMa ABYX
0.M. — 0.M., IIPOU3BE/ICHUE 0.M. Ha OTrpaHUUYEHHYIO — 0.M.,
(x, >a) & (x,—a—0).

4. Apudmerndeckue OMepaluu CO CXOMAIIMMHUCS TOCIEAOBATSIBHOCTAME (MPEJAST CYMMBI,
MIPOU3BEJICHHUS, OTHOILICHHUS ).

5. beckoHeyHo Oonbline mnociaegoBarenbHocTH. CBolicTBa 0.0.  mHocCIenOBaTEILHOCTEMH
(HeorpaHU4YEeHHOCTH, 1/ 6.M. = 0.0.).

6. MoHoToHHBIE TOCTE0oBaTeIbHOCTH. Teopema Beliepmrpacca 0 cXOAMMOCTH MOHOTOHHOM H

OI‘pElHPI‘ICHHOﬁ noCICaA0BaTCIBHOCTH.
n

1
7. UYucno e (moka3aTenbCTBO CXOAMMOCTH MOCIEA0BaTebHOCTH X, =|1+—| ).
n

8. Teopema KanTopa 0 BIOXEHHBIX OTpE3KaX.

9. IlommocnemoBaTenbHOCTH.  YacTHuUHBIE  TpENENbl, BEPXHUH W  HWKHUH  TIPEIebl
[IOCJIEI0BATEIBHOCTH (OIPENEICHMUS).

10. Teopema o mpejese MOAMOCIEIOBATEIEHOCTH CXOISIICHCS MOCIIeI0BATEIbHOCTH.

11. Teopema bonbnano-Beiiepmirpacca  (orpaHudeHHass — MOCIEAOBATEIBHOCTh  COACPIKUT
CXOJISIIYIOCS TIOJIMIOCIIEA0BATEILHOCTB ).

12. Tlonatne ¢yHOaMEeHTANBHOW  mocienoBatensHOocTH. Kpurepuii  Komm — cxomumocTn
MOCIIE0BATEIHLHOCTH.

13. Tonstue dynxnuu. Onpenenenus npenena GpyHkuuu Ha s3pike S —& (mo Kommwm) u ygepes
npeen nocienoBareabHoCcTH (1o ['eitne). Teopema 00 3KBUBAJICHTHOCTH ONIPEICTICHUH.

14. Kpurepuii Komm cymectBoBanus npeaena QyHKINU.

15. Pasnuunbie Ttamel  npemena  Qymkmum:  lm f(X)=A, rtme a=c+0,c—0,00,4+00—0,
X—a

A=B+0,B—0,00,+00,—0c0. Teopema 006 0OJHOCTOPOHHUX TpECIIax.

16. JlokaibHbIe cBOWCTBA (YHKITUHU, HMEIOIIEH TIpe/iet (OrpaHHYeHHOCTh, COXpaHEHUE 3HAKA).
17. CgoiicTBa npezenoB (GpyHKIUH, CBA3aHHBIE C HEPABEHCTBAMHU.

18. Teopema o CyIIecTBOBaHHH OJJTHOCTOPOHHUX MPEAETIOB MOHOTOHHON (DYHKIINH.

19. 3amena nepeMeHHOU NpHU BBIYMCICHUN TpEeNa.

20. HepaBeHcTBa /U1l TPUTOHOMETPUIECKUX (PYHKITHI:

cosx <X g XE(i,Zj, X#0
1. X 2 2 ,
29 [sin x| < x, ¥x

. . . sin
23. Tlepssrit 3ameuarenbublii mpegen lim —— =1,
x=>0 X

. . . 1
24. Bropoii 3ameuarenbubiii mpegen lim|1+=| =e.
X—»0 X

25. CpaBHenne (yHKIHA. O-CHMBOJIMKA, YJKBUBAICHTHOCTh. Te€opemMa O BBIYMCICHHH IMPEICIIOB C
MOMOIIBIO AKBUBAIEHTHBIX (DYHKIIUH.
26. Tlonsarue HenpepbiBHOCTH (QyHKIMH. HempepslBHOCTE cneBa U cripaBa. Kiaccudukanms Tovek
paspsbiBa pyHkiuu (1-ro pona u 2-ro pozaa).

f(x
27. CsoiicTBa HenpepbIBHBIX GyHKIMH (HenpepblBHOCTh PyHKIMU f(X)+g(X), f(X)g(Xx) u ﬁ
). HenpepbIBHOCTH CI0KHON (QYHKITUH.
28. Teopema Beiiepmirpacca 00 orpaHUYeHHOCTH (DYHKIIMH HENPEPHIBHON Ha OTPE3Ke.



29. Teopema Beilepmrpacca 0 AOCTHKUMOCTH HENPEPHIBHOW Ha OTpe3ke (YHKIMEH TOYHOM
BEpXHEW M HUKHEW rpaHen.

30. Teopema Komu o Hy/ 151X HEPEPHIBHON (QYHKIIUH.

31. Teopema Ko 0 mpoMeKyTOUHBIX 3HAUCHHSIX HETIPEPHIBHOM (DYHKITHH.

32. Obparnbie (ynkuuu. Teopema 00 oOpaTHOU (yHKIHMU (CyIIECTBOBAaHHE, MOHOTOHHOCTb,
HETPEPBIBHOCTH ) JJIs1 PYHKIIMU MOHOTOHHOM M HETIPEPBIBHOM Ha OTpPE3KeE.

33. T'eomerpuueckuii CMbICT TPOU3BOTHOM.

34. TIpoumsBoansie aemMeHTapubix Gyakmuii (C, X", sin X, cos x, a*, e*, log , X, In x, X“(a € R)).

35. Teopema 0 HENPEPHIBHOCTH (PYHKITUH, UMEIOILEH TPOU3BOHYIO.
36. OmHOCTOpOHHUE U OECKOHEUHBIE TIPOU3BO/IHBIC.

37. TIpou3BogHBIC CYMMBI, POU3BEACHHS U YACTHOTO.

38. IIpousBogHas CI0KHON (QYHKIIUH.

39. IlpousBoanble 3aeMeHTapHbIX (GyHKuui (tanx,cotx, e, sinh x, cosh x, arcsinx, arccosx,
arctan x, arccot x)

40. [IpousBoaHas MOKa3aTEIbHO-CTEIICHHON ()YHKIIMH [u(x)]v(x) :

41. Tndpdepennman ¢ynkuuu. [eomerpuueckuit cmbicn auddepennnana. Ilpumenenue
nuddepernuana st IpUOIMKECHHBIX BEIYHCICHUMN.

42. TlpowmsBoansle BeICIIUX NopsiakoB. @opmyna JleitOnuma.

43. TudbdepeHnmanbl BeICIIUX TOpsakoB. MHBapuaHTHOCTH (GopMmbl nuddepeHimana mepBoro
HOPSI/IKA U OTCYTCTBHE MHBAPUAHTHOCTH (HOpMBI Aiisi T (hepeHIInaIOB MOPS/IKA BBIIIE IEPBOTO.
44. JTuddepenuupoBanre napaMmerpuuecku 3aganHon Gynkuuu (1-s, 2-51, 3-1 IpOU3BOIHbIE).

45. Tlonsartue noKaIbHOTO 3KcTpeMyMa (hyHKuu. Teopema depma.

46. Teopema Posuist 0 HyJsIX IPOU3BOIHOM.

47. Teopema Jlarpanxka (hopmyiia KOHEUHBIX MPUPAILICHUN ).

48. CnencrBus u3 Teopemsl Jlarpamxka

49 F'(x)=0= f(x)=Const ,

50. T'00=k= f()=kx+b

51 (%) =w(X), @'(X) >y (X) = o(x) > w(X), x> X,

52. Teopema Komu (06001eHHast popMyiia KOHEUHBIX MTPUPAILIECHHIA).

53. Kpurepuii Bo3pactanus u yobIBaHUS (YHKLIMU Ha HHTEpBAJIE.

54. JloctatouHoe yCIOBHE CTPOroro Bozpactanus (yObIBaHUsI) (QYHKIIUU.

55. Tlonstue ctpororo Bo3pactanus (yobiBaHHs ) QyHKIMH B TOUKe. /locTaTOuHOE YCIIOBUE CTPOrOro
Bo3pacTaHus (yOpIBaHMs) QYHKIIMU B TOUKE.

mm:¢wgq.
w(x) v ()

57. ®opmyna Teinopa ¢ ocTaTOUHBIM WieHOM B ¢popMme Jlarpanxka.
58. ®opmymna Teitnopa ¢ ocraTouHbIM wiieHOM B ¢opme [leaHo.
59. EauHCTBEHHOCTH MIpeICTaBICHUS byHKIIUN B BUJIE

f(X)=a, +a,(X—X,)+...+a,(Xx—%,)"* +0((x— xo)”)

60. Pasmoxxenme 1o  ¢opmyne  Teilmopa  OCHOBHBIX  dJeMEHTapHBIX  QyHKmmid  (
e”, sin x, cos X, (L+x)*, In(1+ X),...

61. Beruucienue npeaenoB ¢ moMoIIbio hopmynsl Tenopa.

56. Muorounen Teinopa ¢pyHkuuu. BecnomorarenbHas gseMma [

. . 0
62. IlpaBumo Jlonurans packpbeITUsl HEONPEAETCHHOCTEH (CITy4an HeoNpeAeIeHHOCTEe! BIIa {6 u

B

63. DxctpemyMbl (GYHKIUU (CTallUOHAPHBIE TOYKU, KPUTHYECKHE TOUYKU, CTPOTHI IKCTPEMYM,
nepemMeHa 3Haka). [lepBoe nocraTouHoe ycioBue ctpororo skcrpemyma ( f'(x) meHser 3Hak).



64. Bropoe u TpeThe JOCTaTOUHBIEC YCIOBUS CTPOTOr0 HKCTPEMyMa (UCCIIE0OBAHUE HAa SIKCTPEMYM C
nomomisio f''(X),..., f ™ (x)).

65. HauOouspiiee 1 HauMeHbIIIee 3HAYCHUs (PYHKITUN Ha OTPE3Ke.

66. Bemyknocts ynkiuu. Touku nepern6da. JloctaTouHoe yCIOBUE BBITYKIOCTH.

67. HeoOxomumoe ycnmoBue Touku meperunba. [lepBoe u BTOpoE OCTATOYHBIC YCIOBHUS TOYKH
nieperuda (Bropoe — 0€3 JJOKa3aTeIbCTBRA).

68. AcumnrToTsl rpaduka GyHKINH.

69. I[Ipumepnas cxema nmoctpoeHus rpaduxa GyHKIHH.

Cemectp 2

1. HeomnpeneneHuslii uHTErpay (mepBooOpasHas, ONpeIesieHHE HEONPENeIeHHOr0 WHTerpaa,
HEOJIHO3HAYHOCTh, IEPBOOOPA3HBIC OTIMYAIOTCS HA IOCTOSIHHYIO).

2. CBoiicTBa HEOIpeIeIEHHOTO HHTErpaia (JIMHEHHOCTD, 3aMeHa IEPEMEHHOI ).

3. HuTterpupoBaHue 1O 4aCTAM B HEONIPEACICHHOM HHTETpae.

4. HHTerpupoBaHUE pPAalMOHANBHBIX (DYHKIHIA (TeopeMa O pa3lioKEHHH Ha MPOCTHIE ApodH /6e3
JI0KAa3aTeNbCTBA/, UHTETPUPOBAHUE MPOCTHIX IpOOeii).

5. HHrterpupoBaHue BbIpa)KEHUH, COAEPKAILINUX PAJUKAIIbI.

6. MHurerpupoBanue nuddepeHnnanTbHOro OuHOMAa.

7. TloacranoBku Ditnepa.

8. HHurerpupoBaHue TpUTOHOMETpUYECKUX (YHKIUN (yHUBEpCAbHAsg TPUTOHOMETPUYECKAs
MOJICTAHOBKA, HEKOTOPBHIE YAaCTHBIC CITyYan).

9. Omnpenenennsnii unterpan (Pumana). Omnpenenenue (pasdueHue, BBIOOpKA, HHTETpajbHas
cymma).

10. Heobxomumoe ycioBHE HHTErpUpyeMOCTH (Teopema 00 OrpaHHYEHHOCTH HHTErpUpPyeMOi
GyHKITUN).

11. Cymmsl [lapOy 1 ux cBoMcCTBA.

12. Kpurepwuii ”HTETpUPYEMOCTH (PYHKITUH.

13. HMHrerpupyeMocTh HENPepbIBHOM (PYHKIIUU.

14. UurerpupyeMocTb MOHOTOHHOU (DyHKIIHU.

15. CpoiicTBa oOmpefeneHHOro UHTerpana (JIMHEHHOCTh, HWHTEIPUPYEMOCTb IMPOU3BEIEHHS
UHTETPUPYEMBIX (PYHKIIH).

[a.b]

16. CgoiicTBa onpeneneHHOro uHTerpaia (GyHKIMs, HHTErpUpyeMas Ha
c, [N C,
J=]+]
[ai’bl]c [a’ b], agJIUTUBHOCTH, @ @ Cs
17. Onenkn wuHTerpagoB (MHTErpajl OT HEOTPHULATENbHOW  (YHKIMM  HEOTpULATENEH,
MHTETPUPOBAHUE HEPABEHCTB).
18. Teopema o cpeaHeM s onpeeneHHoro uurerpana. CieacTBus U3 TEOPEMBI O CPETHEM.
19. WHTerpan ¢ mepeMeHHBIM BEPXHUM IMpenesioM. TeopemMa O HENpEephIBHOCTH HWHTETpaia C
NEPEMEHHBIM BEPXHUM MPEIEIOM.
20. Teopema o nuddepeHIUPYEMOCTH HHTETPAJIA C IEPEMEHHBIM BEPXHUM IIPEIEIIOM.
21. CymecTBOBaHUE MEPBOOOPA3HON HETIPEPHIBHOM (PYHKITHH.
22. ®opmyna Herotona-JleitOHuma.
23. 3amMeHa epeMeHHOM B OIpeIelIeHHOM MHTErpae.
24. VaTerpupoBaHUe 1O YaCTSIM B ONPEIEIICHHOM HHTETpaJe.
25. IlpunoxeHus oOmpeAerIeHHOro WHTerpaja (IUIOIAAb KPUBOJIUMHEWHOM Tpamenuu, IUIomaib
KPUBOJMHEHHOTO CEKTOpa, OOBhEeM Tejla BpalleHWs, O0beM Tejda C W3BECTHOH IUIOMIAIBI0
MOTIEPEYHOT 0 CEYSHHUS, AITMHA YT KPUBOM, IJIOIA/ (b TOBEPXHOCTH BPAIIECHUS).
26. HecoOctBennbie uHTErpaibl. OnpenesieHus HeCOOCTBEHHBIX MHTETPAIOB JIBYX THUMOB. [loHsATHE
CXO/IMMOCTH.
27. Kputepuit Komm cxonmmMocTi HeCOOCTBEHHBIX HHTETPAJIOB.

, HHTeTpUpyemMa Ha



28. CBoiicTBa HECOOCTBEHHBIX HWHTETpaloB (JMHEHHOCTh, (opmyna Herorona-JleiiOnuua,
MHTETPUPOBAHME 110 YACTAM, 3aMEHa IEPEMEHHOT0, UHTETPUPOBAaHNE HEPABEHCTB).

29. CpoiicTBa HECOOCTBEHHBIX WHTETPAJIOB OT HEOTPHUIATENbHBIX (DYHKIMHA (TPU3HAK CPaBHEHUS,
MHTErpajibl OT SKBUBAJICHTHBIX (YHKLU).

30. AOGconroTHass W YCIOBHAas CXOAMMOCTh HECOOCTBEHHBIX HWHTETPAIOB (ONpEACTCHHs, U3
a0COJIIOTHON CXOMMOCTH CJIEIyeT CXOAUMOCTh B OOBIYHOM CMBICIIE).

31. Ipusnak Jupuxiie cX0IUMOCTH HECOOCTBEHHOTO HHTETpaa.

32. Ilpusnak AGenst CXOOUMOCTH HECOOCTBEHHOT'O MHTETpaJIa.

33. UYucnoseie psiapl. OnpeaeneHne cX0AUMOCTH.

34. HeobxomuMoe ycaoBUE CXOIUMOCTH psijia.

35. CpoiicTBa CXOASIIUXCS PSAIOB (CXOMUMOCTH CYMMBI PSIIOB, CXOJAMMOCTh OCTaTKa psija,
IPYNIMPOBKA CJIaraeMbIX CXOJSALIETocs psaa).

36. Kpurepuii Ko cxoauMocTu 4nucioBoro psa.

37. CXomuMOCTh HEOTPULIATENIBHBIX PSI0B: PsiJi CXOQUTCSA, €CIIN M0CIE10BaTEIbHOCTh YaCTHUHBIX
CYMM OrpaHHYEHA.

38. CxomuMoCTh HEOTPULATENbHBIX PAJOB: HHTEIPAIbHbIN IPU3HAK.

39. CxomuMoOCTh HEOTPUIATEIBHBIX PSAAOB: NMpPU3HAK CpaBHEHUs (B (opMe HEpPAaBEHCTBA M B
npeaenbHoi hopme).

40. CxomuMOCTh HEOTPUIATEIBHBIX psAnoB: mpu3Hak [lamambepa (B ¢opme HepaBeHCTBa U B
npeaenbHoi hopme).

41. CxomuMoCTh HEOTPHIIATENBHBIX PsAA0B: Mpu3Hak Komm (B hopme HepaBeHCTBA U B IPEACTBHOM
dbopme).

42. 3HakornepeMeHHbIe psiibl. [IOHATHS aOCOTIOTHOM U YCIIOBHOM CXOAMMOCTH. Teopema: eciu psij
a0COJIFOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICIIE.

43. 3nakouepenyromuecs psaasl. [Ipu3nak JIeiOHUIIA CXOAMMOCTH 3HAKOUEPEYIOLIETOCS Psia.

Zakbk

44. TlpeobpazoBanue Abens. Jlemma 00 olieHKe CyMMBbI k=L

S a,b,

45. TlpuzHak AGens CXOAMMOCTH psga "1 .
Z a'n bn

46. Tlpu3nak Jupuxiie CXOMUMOCTH psiga =L

47. CreneHHoli psa. Paguyc cXoaMMOCTH CTEIIEHHOTO psija.

48. Psn Teinopa. Teopema o cxonumoctH psiaa Teiinopa.

49, OyHKIHMOHATBHBIE TOCIEIOBATEIBHOCTH W psinbl. [IOHATHS MOTOYEYHOH W pPaBHOMEPHOH
CXOAMMOCTHU (PYHKIIMOHAIBHBIX NOCIE0BATENbHOCTEHN U psiioB. [IpumMepsl.

50. Kpwurepwuii Ko paBHOMEpHO# CXOAMMOCTH (PYHKIIMOHAIBHBIX TTOCIEIOBATEIIEHOCTEH U PS/IOB.
51. TIpusnak Beifepirpacca paBHOMEPHOM CXOAMMOCTH (PYHKIIMOHATIBHOTO psfa.

52. llpm3nakun AGens wu Jupuxie paBHOMEPHOW CXOJUMOCTH (YHKIMOHAIBHOTO psiza

> a, ()b, (¥)

n=1 (0e3 moxazaTenbCcTBa).

53. HemnpepbIBHOCTH CYMMBI PABHOMEPHO CXOJISAIIMXCS MOCIEI0BATEIbHOCTEN U PSIOB.
54. YcnoBus HHTETPUPYEMOCTH (PYHKIIMOHAIBHBIX MTOCIEA0BATEIbHOCTEN U PAIOB.

55. VYcnoBus nuddepeHpyeMocty GyHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSI0B.
56. PaBHOMepHass ~ CXOIMMOCTh  CTETIEHHOTO  psga  BHYTpH  OONAacTH  CXOAMMOCTH.
JuddepenumrpoBanue U UHTETPUPOBAHUE CTETIEHHOTO PsIJa.

57. Psaner @ypre. Onpenenenue kKodHPuImeHToB mo Metoay ditniepa-Dypbe.

58. Jlemma Pumana.

59. Yactmunas cymma psina @ypee. UnTerpan Jupuxie.

60. Ipunuun nokanuzamuu. [pusnaku Aunu u Jlunmmna cxonumocty psaa Oypbe.
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61. Pasznoxxenue ¢pyHKIMHU, 3a1aHHON Ha TOJIBKO T10 KOCUHYCaM U TOJIBKO 110 CUHYCaM.

62. Paznoxenue B psag @ypbe Ha oTpe3ke [_ l I].

Cemectp 3

n
1. Tpocrpancto R (ompenenenue, onepanuu coxeHns 1 yMHOKEHHS HA KOHCTAHTY, CKAJIAPHOE
MpOU3BE/IeHNEe, HOpMa /CBOWCTBAa HOPMBI/, pacCcTOsSHUE /CBOWCTBAa paccTosHus/). Merpuueckoe
IIPOCTPAHCTBO.

n
2. MmuoxecTBa B R (mapsl, mapauienenumne/isl, npsaMas, OTpe3oK, Iy, KpuBas).

n
3. KJ'IaCCI/I(bI/IKaI_[I/IH TOYCK M MHOXCCTB B R (TOLIKa IIPUKOCHOBCHUA, 3aMBIKAHUEC, 3aMKHYTOC
MHOXCCTBO, BHYTPCHHAA TOYKA, BHYTPCHHOCTb, OTKPLITOC MHOXKCCTBO, IMPCAC/IbHAd TOYKa,
TpaHU4YHaA TOYKa, I'paHulla, BBIITYKJIOC MHOXECTBO, CBA3HOC MHOKECTBO, 06J'IaCTB).

4. Tlpemenm mnociemoBatensHocTH B R'.Teopema: CXOQMMOCTh IOCIHEIOBATENbHOCTH B R’
9KBHUBAJIEHTHA CXOJUMOCTH I10CIIE10BATEIbHOCTEH-KOOPANHAT.

5. EnuHCTBEHHOCTH Ipejiena CXoAALIecs 10CIe0BaTeIbHOCTH.

6. OrpaHMueHHOCTb CXOASIIEHCS MOCIeI0BATEIbHOCTH.

7. Kputepnii Kommm cXoauMOCTH HOCIE10BATEILHOCTH B R "

8. Teopema boisbiano-Beiiepiirpacca (orpaHiHueHHAs MMOCIEIOBATEIBHOCTh HMEET CXOJISIIYIOCS
MTOIITOCIICA0BATEILHOCTD ).

9. Apudmernyeckue onepamnuu co CXOIAIMMUCS ITOCIICI0BATEIbHOCTIMH.

10. TToHsTHE KOMITAKTa METPHUYECKOTO IPOCTPAHCTBA.

11. ®yuxuuu B R". JInneitusie (GyHKIMY, TUHEWHBINA (yHKIIMOHAIL.

12. Ilpenen ¢yukuun B Touke. OmpeaeneHus Ipejesia dYepe3 HEPaBEHCTBA M yepes
IIOCJIEI0BATEIbHOCTH, SKBUBAJICHTHOCTD OIIPECICHUI.

13. Teopema o npezesne CyMMbl CXOAIIEHCS TOCIIEA0BAaTENIbHOCTH.

14. HenpepbBHOCTh (DYHKIIMM MHOTHX HepeMeHHBIX. CBOHCTBA (DYHKIIMI HEPEPHIBHBIX B TOYKE.
HenpepbIBHOCTh Ha MHOXKECTBE.

15. Teopema Beiiepmrpacca: GpyHKIHS, HEMTpepbIBHAS HA KOMITAKTE, OTPaHUYEHA Ha 9TOM KOMIIaKTe.
16. Teopema Beiiepiitpacca: pyHKIIUHM, HENpepbIBHAs HA KOMIIAKTE, IPUHUMAET Ha ’TOM KOMITAKTe
CBOM HanOOJIbIIIEe M HANMEHBIIIEE 3HAYCHUSI.

17. Teopema 0 NpPOMEX)YTOUHBIX 3HAUYCHUSIX (PYHKLUH, HEIPEPHIBHON HA KOMITAKTE.

18. PaBHOMepHas HEPEPHIBHOCTH (PYHKIIMHM MHOTHX TlepeMeHHBIX. Teopema KanTopa.

19. TudpdepenunpyemMocts (yHKIMM MHOTHX MepeMeHHbIX. HeoOxoaumble U J10CTaTOYHbIE
ycnoBus AudgdepenurpyeMoct GyHKunn. YacTHbIE TPOU3BOAHBIE.

20. Hdocrarounsle ycnoBus auddepeHuupyeMoctd (yHKIMHM B TOUKe (Teopema i ciydas
(GYHKIMH IBYX TEPEMEHHBIX).

21. TuddepeHunpyeMoCTh CI0KHON HYHKINH.

22. ludpdepenuman  QyHKIUHM  HECKOJBKMX  MNEpeMEeHHbIX.  VHBapuaHTHOCTH  (POPMBEI
muddepeHnmana nepBoro NopsaKa.

23. IlpaBuna quddepeHpoBaHus.

24. ®opmyia KOHEUHBIX MpHpaieHui Jlarpanxa.

25. T'eomerprueckue MPUIIOKEHUS MPOU3BOIHON (PYHKIIMM MHOTHUX NEPEMEHHBIX (KacaTeibHas K
NpsIMOM, KacaTellbHas MII0CKOCTh K TpaduKy QYHKIMH JIBYX IEPEMEHHBIX).

26. IIpomsBoanas no HampasieHuto. [ paauent. Hanpasnenue Hauckopeiimero pocra GyHKIUH.
27. YacTHbIe MPON3BOAHBIEC MOPSAKOB. Teopema 0 CMENIaHHBIX TPOU3BOIHBIX.

28. JuddepeHunansl BHICIINUX MOPSAIKOB.

29. ®opmymna Teiinopa it GyHKIMI MHOTHX TIEPEMEHHBIX.

30. DxcTpemMyMbl (YHKIMA MHOTHX MEPEMEHHBIX.

31. HMaTerpaisl, 3aBUCSIINE OT TapaMeTpa.

32. T'amma-pyHkuus Diinepa.



33. bera-pynkuus Ditnepa.

34. DieMEeHTBI TEOPUU MEPHI.

35. Ompenenenue ABOWHOrO wuHTerpana. MHTerpupyemMocts HenpepbiBHOH ¢(yHKuunu (6e3
JI0Ka3aTeIbCTBA).

36. ColicTBa MHTETPUPYEMBIX (PYHKIUH.

37. Bbluucnenue [BOMHOro MHTerpajga (CBeACHHWE K IOBTOPHOMY HWHTETPUPOBAHUIO) JUIA
IPSMOYTOJILHOM 1 IPOU3BOJIBHOM 00JacTel.

38. IlpunoxkeHusi IBOWHOTO HHTErpasia (BRIYUCICHUE TIJIOMA e, MacC B 00BEMOB).

39. 3ameHa mepeMeHHBIX B JBOWHOM wuHTerpaie. llomspHsie u 000OIIEHHBIE TOJISPHBIC
KOOPJIMHATBHI.

40. TpoiiHple W MHOTOKpAaTHBIE HMHTErpajibl. 3aMeHa IEePEeMEHHBIX B KpaTHOM HHTErpae.
Cdeprueckue 1 HUIMHAPUUYECKUE KOOPAUHATHI.

41. HecoOcTBeHHbIE KpaTHbIE UHTETPAJIBI.

42. Kpussie B R*ug R®.

43. KpuBosvHeWHbIE HHTETpaJIbl 1TO THIIA: ONpeesieHne, CBOMCTBA, (PU3UIECKUN CMBICII.

44. KpuBosMHEHHbIE HHTETPAJIbI 2I0 TUIIA: ONIPE/IEICHHE, CBOMCTBA.

45. ®opmyna ['puna.

46. Boruncienue miomaieii ¢ moMOIIbI0 KPUBOJIMHEHHOTO HHTErpaia 2ro THIA.

47. YcrnoBusi HE3aBUCUMOCTH KPUBOJIMHEHHOrO0 WHTErpana 2ro TUNa OT MyTU. Y CIOBHS
NOTEHLUATBHOCTH MOJIS.

48. TloBepXHOCTH B R, Koopaunarsl Ha moBepxHoCcTH. BekTOp HOpMAIIH.

49. Brruncienue miomaay noBepxHoctu. CBONCTBA IUIOMIAIN TOBEPXHOCTH.

50. IToBepxHOCTHbBIE HHTErpaJbl 1T0 THIIA: ONpeieIeHue, CBOMCTBA, (PU3MUECKUI CMBICI.
51. IloBepXHOCTHBIE UHTETPAJIBI 20 TUIIA: OIIPEIEICHNUE, BEIUNCIICHHUE.

52. ®opmyna Crokca.

53. ®opmyma OcTporpaackoro.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MaTemMaTH4eCKUil aHATIU3»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «vmaremartnyeckuil aHanu3» SBISETCA JOCTATOYHO OONBIIMM M CJHOXHBIM JJIs
ycBoeHus. Bce mnpuBoaMMBIE ONpeneseHus, TEOpeMbl W IPUMEPhl 337ad MOXKHO HAWTH B
pPEKOMEHI0BaHHOU uTeparype. OAHAKO OMNBIT IOKA3bIBAET, YTO OCBOUTH KYpC CAMOCTOSATEIBHO
yAaeTCsl TOJbKO OYE€Hb HEMHOTHMM CTyAEHTaM. PEKOMEHyeTCsl PEeryjsipHO MOCEIAaTh JIEKIUU 1
NPaKTUYECKHUE 3aHATHUS, BHIIOJIHATH ToMalHue 3aganus. [Ipu neoOxoauMoctu — oOpamarses 3a
KOHCYyJIbTallMeN K mpenogaBatento. [locenmienne 3aHATUN MO3BOJIMT IMOHSATH, KAKUE€ TEMbl U B
KakoM o0beMe m3y4aroTcsa. s caMoCTOSTeNnbHO  pabOThl  Jydmie  IOJIb30BATHCS
PEKOMEHIOBaHHOM NIPENOJaBATEIEM JIUTEPATYPOA U HCTOUHUKAMH.

B KoHIIe KaXa0ro cemecTpa CTYIEHThl CAAIOT 3K3aMEH. DK3aMEH MPOBOJIUTCS B YCTHOM
dbopme. Borpock! k sK3aMeHy npeacTaBieHbl B pasnene «ColepkaHue pas3ienoB AUCIUILTHHBDY
HacTosAlell nporpamMMbl. CTyaeHTy mpeajaraercs OWJIET, COAEpKallMi JBa TEOPETHUYECKHUX
Bonpoca. [Ipu oTBeTe Ha BOmpoCkH! TpedyeTcsi MPUBECTU OMPEEIICHUS UCIOIB3YEMBIX TOHIATUN U
c(hopMyJIHpOBaTh OTHOCSIIMECS K BOIIPOCY TEOpEMBI. B mpoliecce oTBeTa CTyA€HTY MOXKET ObITh
MPEJIOKEHO pelIaTh MPOCTYIO 3ajady, OTHOCSUIYIOCS K TeMe BOmpocoB. s TOro 4roObl
MOJIYyYUTh OLEHKY «YIOBJIETBOPUTEIBHO», JOCTATOYHO IPUBECTH HEOOXOAUMBIE ONPECIICHUS,
(bOpMYyIUPOBKH YTBEPXKIEHUNW U OTBETUTh HA TMPOCTHIE JOMOJHHUTENbHBIE BOMPOCHL. Jlis
MOJIyUEHUSI OLEHKHU «XOpOILO» WU «OTIUYHO» TpeOyeTcs NPUBECTU JI0KAa3aTeIbCTBA
paccMaTpUBaEeMbIX YTBEPKACHUM. ECM CTyIeHT IPUBOAUT JOKA3aTEIbCTBO TEOPEMBI, EMY MOT'YT
OBITh 3aJJaHbl BOIIPOCHI JJIs IPOBEPKU IOHUMAaHUS JOKa3aTeNIbCTBA.

[Ipu BbICTaBIEHUU OIICHOK MOTYT OBITh YYTEHBI OT3bIBBI MPENOIaBaTENsl, TPOBOINUBIIETO
NPAKTUYECKUE 3aHSITUS U PE3YJIbTaThl BBIIOJIHEHNUS KOHTPOJIbHBIX padoT.



