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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
Y B JIpyTHX HayKax.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucnunnuza «MareMaTU4ecKui aHaiau3» U3y4aeTcss Ha IPOTSHKEHMM IEPBBIX TpPEX
CEMECTPOB M OTHOCUTCA K 0a30BOM 4acTH 00pa30BaTENIbHOM TPOrpaMMbl. 3HAHHUS, MOIY4YEHHbIE IIPU
U3y4eHHH Kypca HEOOXOAWMBI IS M3YYEHHUS TaKWX JUCHUIUIMH Kak JaudQepeHIraIbHble
ypaBHEHMsI, TeOpUs QYHKIHUNA KOMIIJIEKCHON NepeMEHHOMN, TeOpusl BEPOSITHOCTEH 1 MaTeMaTH4ecKas
CTaTHCTHKA, Teopusi UH(POpPMALIUU 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 npuobpeTenus cieayonmx 3HaH!i, YMEHH, HABHIKOB U
(unm) onbITa AESITENBHOCTHU:

dopmupyemMasi KOMIIETEHI U
(kox M popMyJIHpPOBKA)

Oo6menpodgeccuoHaJbHbIE KOMIETEHIIUT

OIIK-2 3HaTh:

Ilepeyennb
IJIAHUPYEMBbIX Pe3yJIbTaTOB 00y4YeHus

Ob6nanaer cioCOOHOCTBIO KOPPEKTHO
MPUMEHSThH NIPU PEILICHUN
mpodecCHOHANBHBIX 3a/1a4 anmapar
MaTeMaTHYECKOr0 aHaIn3a, TeOMETPHH,
ayreOpbl, AUCKPETHONH MaTEMaTHKH,
MaTeMaTHYECKOU JIOTHUKHU, TEOPUHU
AITOPUTMOB, TEOPHH BEPOATHOCTEH,
MaTeMaTHYECKON CTaTHUCTHKH, TEOPUHU
nHGOPMALIUH, TEOPETUKO-UUCIIOBBIX
METOJI0B

- OCHOBHbBIE MOHATHS MaTEMAaTHYECKOTO aHANIN3a;
- OCHOBHBIE TEOPEMBI MATEMaTHYECKOT'0 aHAJIN3A.

- BOBMOXXHOCTH IMTPUMCHCHUA METOJOB MaTEMATUYECKOT' O
aHaJIM3a i pCuICHU IMMPUKIIaIHbIX 3aaa4d.

Ymern:

- HHTEPIPETUPOBATE PELICHUS MAaTEMATHYECKUX 3a7a4 B
TEPMHHAX pacCMaTpUBAEMOM MPEAMETHOI 00IacTH.

- pelaTh TUIIOBbIE 3aa4y (BBIYMCIICHHE TIPEJIEIIOB,
BBIYUCIICHUE UHTETPAJIOB, U AP.);

- pemaTh ¢ MOMOIIbI0 METO/I0B MAaTEeMaTHYECKOT0 aHaIN3a
NPUKJIaIHbIE 3a/1a4 (BBIYUCIICHHE TUIOLIaieil, 00bEeMOB,
OTBICKaHUE 3KCTPEMYMOB (DYHKIMH OAHOM U MHOTHX
MIePEMEHHBIX U T.1I.)

4. O0beM, CTPYKTYpPa U cojiep:KaHHe U CHUIIIHHBI

OO01mas Tpy10€MKOCTh TUCIUIUTHHBI cCOCTaBisieT 17 3aueTHBIX eauHull, 612 akan. yaca.




Ne Tembl (pa3aesnbl) Buap! yueOHbBIX 3aHATHIA, @DopMBbI TEKYILIETO
n/n AUCHMILTHHBI, BKJII0YAs CAMOCTOSITE/ILHYIO KOHTPOJIs1 YCIIeBAeMOCTH
HX coJep:KaHue padoTy CTy/AeHTOB,
H X TPYA0EMKOCTH DopmMa NPOMEKYTOIHOM
(B akaJeMHYeCKHX Yacax) aTTecTaluu
? KonraktHas padora (no cemecmpam)
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Kontponbasie padoTsr Ne 1,
1 |Teopwus mpenenos 1|12 | 12 3 17 No2, Ne 3
2 |HenpepwIBHOCTH (PYHKIMH 1|12 | 12 3 5
3 |llpousBoaHas GyHKIUH 1|12 | 12 3 5
g |Mccnenosamme ymkumiic |y | 45 | 4o 2 10 | Konrposbmas pabora N 4
TIOMOIIIBIO TIPOM3BOIHBIX
2 | 05| 33,5 pk3amen
Bcero 3a 1 cemecTp 18 | 48 13 | 05 | 705
180 akan. yaca
5 |Heompenenennsrii marerpan | 2 | 16 | 16 4 10 | KonTtpomnbuas padora Ne 5
6 |OmpeneneHHbIN HHTETPAIL. 2 |16 | 16 4 10 | Kontpomnpuas pabora Ne 6
7 UucnoBsie > |16 | 16 3 17 KonTponbsabie padbotst Ne 7,
(YHKIMOHAIBHBIE PSABI Ne 8, Ne 9
2 |05 ] 335 |pk3amen
Bcero 3a 2 cemecTp 48 | 48 13 |05 | 705
180 akan. yaca
n
8 [poctpancteo R" n GpyHKIMMK 3 |2 | 16 5 12
MHOTI'UX NCPEMCHHBIX
Huddepenunanpaoe
9 |ucumcnenue GyHKIIUH 3 |24 |16 2 12 | KonrponbHas padbora Ne 10
MHOT'UX NEPEMECHHBIX
2 | 05 33,5 pk3amen
Bcero 3a 3 cemecTp 48 | 32 6 | 05| 575
144 akap. yaca
WHTerpanbHoe UCUNCIEHUE
10 |cpymKuuit Mormx 4 |16 | 32 4 20 |ommpombie padoTt No L1
MIEPEMEHHBIX j
2 |05 ] 335 ]pk3amen
Bcero 3a 4 cemecTp 16 | 32 6 |05 535
108 akan. yaca
HUTOro 160 | 160 38 | 2 | 252

Conep:xanue pa3iesioB IMCHUILIHHBI:

Tema 1. Teopus npenenon
1.1. MHOXeCTBO JIEHCTBUTEIBHBIX YKcel (akcHOMBI, iNf, SUP, TeopeMa 0 TOYHOH BepXHEl TpaHu).
1.2. Tlpemen YucioBoil TmociemaoBaTebHOCTH. CBOMCTBA CXOMSIIUXCS TIOCIEIOBATCIIEHOCTEH
(EMMHCTBEHHOCTH MpeJielia, OTPAaHUYEHHOCTh CXOISIIEHCs TTOCIeI0BATEIbHOCTH, TIPEIeN KOHCTaHThI
lim ¢ =c, nepexon k npeseny B HEpaBEHCTBE, MEPEXOJT K MPEETy B IBOWHOM HEPaBEHCTBE).




1.3. BeckoHeuHo Maible ocienoBaTeibHOCTH. CBONCTBA 0.M. ITOCIEI0BATEILHOCTEH (CyMMa ABYX
0.m. — 0.M., MIpOU3BEICHUE 0.M. Ha OTPaHUYCHHYIO — 0.M.,
(x,>a) < (x,—a—0).

1.4. Apudmernyeckue omnepanuu CO CXOIAUIMMHUCS IOCIEAOBATEIBHOCTAMU (Tpeaesl CYMMBI,
MIPOU3BEJICHHUS, OTHOILICHHUS ).

1.5. Beckoneuno Ooiplume nocienoBarelbHOCTH. CBoMcrBa 0.0.  IIOCiIeqoBaTENbHOCTEN
(HeorpaHU4YEeHHOCTH, 1/ 6.M. = 0.0.).

1.6. MonoToHHBIE TTOCIIEIOBAaTEILHOCTH. Teopema BeiiepmTpacca 0 ¢X0IUMOCTH MOHOTOHHOU U

OI‘pElHPI‘ICHHOﬁ noCICaA0BaTCIBHOCTH.
n

1.7. Yucno e (mokazaTerabCTBO CXOAMMOCTH HOcienoBaTensHocTd X, =|1+— 1| ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3KaX.

1.9. TloanmocnemoBarenbHOCTH. YacTHUHBIE TMpeNeNbl, BEPXHUH W  HIOKHUA  TNpeAessl
MOCJIEI0BATEIBHOCTH (ONPEACTICHHS).

1.10. Teopema o mpezesne NOAIOCIEA0BATEIHHOCTH CXOAAIIEHCS MOCIeI0BAaTeIbHOCTH.

1.11. Teopema bonbrano-Beliepmtpacca (orpaHudeHHasi IOCJIEIOBATEIBHOCTh  COACPKUT
CXOJISIIIYIOCS TIOJIIOCIIEA0BATEILHOCTB ).

1.12. llonsatue ¢yHOaMEeHTANIBHOW mochenoBareabHOCTH. Kpurepmit Komm  cxomumocTH
MOCIIE0BATEIHLHOCTH.

1.13. Ilonarue ¢ynkuu. Omnpenenenus npeaena QyHKIUH Ha s3bike 0 —¢ (mo Komm) u uepes
npeen nociuenoBareabHocTH (1o ['eitne). Teopema 006 S5KBUBAJICHTHOCTH OMPEICTICHUM.

1.14. Kputepuit Komu cyniectBoBanus rpeaena QyHKIIHH.

1.15. Paznuunbie  THOBI Tpenena  (yHKIUH: !(Iin)a f(x)=A, rone a=c+0,c—0,00,+00,—c0,

A=B+0,B—0,00,+00,—00. Teopema 006 0JHOCTOPOHHUX TpeIeliax.

1.16. JloxanpHbIC CBOMCTBA (DYHKIIMH, UMEIOIICH MTpeIes (OrpaHUYCHHOCTh, COXPAHCHHE 3HAKA).
1.17. CpoiicTBa npenenoB GyHKIUH, CBSI3aHHBIE C HEPABEHCTBAMHU.

1.18. Teopema o cymeCTBOBaHMH OJHOCTOPOHHUX MPEIEIOB MOHOTOHHOM ()yHKIIHH.

1.19. 3amena nepeMeHHOM MpH BBIYUCICHUH MTpeJiea.

1.20. HepaBeHcTBa ISt TPUTOHOMETPHUYECKUX (DYHKIIHA:

1.21. cosx<sm—x<l, xe| =2 2] x=0,
X 2 2

1.22. [sin x| < x, Vx

. . . sin
1.23. Tlepesiit 3amevarenbubiii mpegen lim —— =1.
x=>0 X

y y : 1Y
1.24. Bropoii 3amevatenbHbiil pegen lim (1+ —| =e.

X—00 X

1.25. CpaBuenne QpyHkiuii. O-CHMBOJINKA, SKBUBAIEHTHOCTh. Te€opeMa O BBIYMCICHUH MPEEIIOB C

MOMOIIBIO SKBUBAJIEHTHBIX (DYHKIIHH.

Tema 2. HenpepbiBHOCTH GyHKIINH

2.1. Tlonstue HenpepbIBHOCTH (yHKIMU. HenpepsIBHOCTH ciieBa U cipaa. Kitaccuduxanus Touek

paszpbiBa ¢pyHKIUY (1-T0O pona u 2-ro poza).

2.2. CsoiictBa HemnpepsiBHBIX ¢yHkuuit (HenpepsiBHOcTh GyHkmmi f(X)+g(X), f(X)g(X) u
f(x) y

m ). HenpepbIBHOCTH CI0KHON (QYHKITUH.

2.3. Teopema BeliepmTpacca 00 orpaHU4eHHOCTH (DYHKIIUHM HEPEPHIBHON Ha OTpE3Ke.

2.4. Teopema BeiiepmTpacca 0 JOCTH)KHMOCTH HETPEPHIBHON Ha OTpe3ke (PYHKIHEW TOYHOM

BEpXHEHN U HIKHEW rpaHei.

2.5. Teopema Komm o HyJISIX HETIPEPHIBHON (YHKITHH.



2.6. Teopema Komm o mpoMeKyTOUHBIX 3HAUEHUSIX HETPEPHIBHON (QYHKIIUH.

2.7. Oopatubie ¢ynkuuu. Teopema 00 oOpaTtHOM (YyHKIMK (CyIIEeCTBOBaHWE, MOHOTOHHOCTb,
HEMPEPHIBHOCTH) AJIs1 PYHKIIMU MOHOTOHHOM M HETIPEPBIBHOM Ha OTpPE3Ke.

Tema 3. [IpousBoaHast pyHKUMH.

3.1. T'eoMeTpuyeckuii CMBICI TPOU3BOIHOM.

3.2. TIpousBomansie aemenTapubix ¢pyukmumii (C, X", sin X, cos x, a*, e*, log , X, In x, x* (« € R) ).
3.3. Teopema o HempepbIBHOCTH (HYHKINHU, UMEIOIIEH TPOU3BOTHYIO.

3.4. OpHOCTOpPOHHHE U OECKOHEUYHBIC POU3BOIHEIC.

3.5. TlpousBoaHBIE CYMMBI, IPOU3BEICHHUS U YACTHOTO.

3.6. IIpousBoaHas CIIOXKHOUW QPYHKITUH.

3.7. Tlpoumssomuble sneMeHTapHbIX (yHkimii (tanX, cotx, e, sinh x, cosh x, arcsin x, arccosx,
arctanx, arccotx)

3.8. Tlpomssoauas mokasarenpHO-cTenenHon dymxmun [u(x)]™ .

3.9. Huddepenuman ¢yuknuu. ['eomerpuueckuii cmbicn auddepenimana. Ilpumenenue
nuddepennmana st mpruOIMKCHHBIX BEIYUCICHUN.

3.10. IlpousBoaHbie BeICIIUX MOpsAKoB. Popmyia Jleibuuma.

3.11. JIuddepennmansl BoICIIUX MOPSAAKOB. MHBapuaHTHOCTH (GopMbl auddepeHimaia mepBoro
MOPSITKA U OTCYTCTBUE MHBAPHAHTHOCTH (DOPMBI 1iist AuQGEepeHIINATOB MOPSIKA BEIIIC IEPBOTO.
3.12. uddepenunpoBanue napameTpuiecku 3aaannoil pynkuuu (1-1, 2-1, 3-1 IpoOU3BOIHEIE).
3.13. [onsTHE MOKANBHOTO dKCTpeMyMa pyHkmun. Teopema Depma.

3.14. Teopema Pomist 0 Hy/IsIX TPOU3BOTHOM.

3.15. Teopema Jlarpanxa (hopmyria KOHSYHBIX PUPALICHUH ).

3.16. CnenctBus 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) = @(X) > w(X), X > X,

3.20. Teopema Komu (0600mienHast popmyrna KOHEUHBIX MPUPALLICHUIN).

Tema 4. UccienoBanue pyHKIHIA ¢ TOMOUIBIO MPOU3BOIHBIX

4.1. Kpurepuii Bo3pacTanus 1 yObiBaHHs (YHKIIMU Ha HHTEpBAJE.

4.2. JlocTaToyHOE YCIIOBHE CTPOTOTO BO3pacTaHus (yObIBaHUS) GYHKIINH.

4.3. Tlonstne ctpororo Bo3pacTaHus (yObIBaHMsA) (QYHKUMH B TOuKe. JlOCTaTOUHOE YCIOBUE
cTpororo Bo3pactanus (yOpiBaHUsI) QYHKIIUU B TOUKE.

mm=¢wwq.
v(x) v (&)

4.5. ®opmyna Teitlnopa c ocTaTouHbIM WieHOM B (popme Jlarpanxka.
4.6. dopwmyna Teitnopa c ocrarouHbIM uieHOM B (hopme Ileano.
4.7. EnWHCTBEHHOCTh MPEJICTABICHUS byHKIUHA B BUE

f(X)=a, +a,(X—X,) +..+a,(X—X,)"™ +o((x— xo)”)
4.8. Pasnoxkenne mo  Qopmyne Telnopa  OCHOBHBIX  dJleMEHTapHBIX  QyHKmmiA  (
e*,sin x, cosx, (1+x)%, In(1+ X),...

4.9. BeluncneHue npeaenos ¢ moMoInso Gopmyssl Teitnopa.

4.4. MuorouneH Teiinopa pynkiuu. BcnomoratensHas neMma [

. . 0
4.10. IlpaBuno Jlonurtans pacKpbITHs HEONPEIEIeHHOCTEH (CIy4yan HeolpeIeIeHHOCTeH BIia [6

2]

4.11. DxctpeMyMbl (YHKIMU (CTallMOHAPHBIE TOYKH, KPUTHYECKUE TOYKH, CTPOTHH IKCTPEMYM,
niepemena 3uaka). [lepBoe qocrarognoe yenoBue crpororo skctpemyma ( f'(X) menser 3uax).



4.12. Bropoe u TpeThe AOCTATOYHBIC YCIOBUS CTPOTOTO IKCTpeMyMa (MCCIeI0BaHNE HA IKCTPEMYM
¢ nomousio T'(X),..., F ™ (x)).

4.13. HaubonbIiee 1 HaMMEHbIIIee 3HAYCHHS (PYHKIIMH HA OTPE3KE.

4.14. Bemyknoctb Gynkiuu. Touku neperuda. J[octatouyHoe ycia0BHE BHITYKIOCTH.

4.15. Heobxomumoe ycnoBue TOUkM meperuba. IlepBoe um BTOpoe MOCTAaTOYHBIE YCIOBUS TOUYKH
neperuba (Bropoe — 0e3 JI0Ka3aTeIbCTBA).

4.16. AcuMnToTsl rpaduKa GyHKIUH.

4.17. TlpumepHas cxema mocTpoeHus rpaduka QyHKIUH.

Tema S. HeonpeaesieHHBIN HHTErpaJ

5.1. Heomnpenenenuslii uHTerpan (mepBoodOpasHas, ONpeAesieHHE HEOIpPelelIeHHOro HHTerpaa,
HEOJJHO3HAYHOCTb, IEPBOOOpA3HBIEC OTIIMYAIOTCS HA MIOCTOSHHYIO).

5.2. CpoiicTBa HEOMPEACICHHOIO HHTerpasia (JIMHEHHOCTh, 3aMeHa TIEPEMEHHOM ).

5.3. HHrerpupoBaHue MO YaCTSIM B HEOIIPEICJIEHHOM UHTETpae.

5.4. HWaTerpupoBaHue pallMOHANBHBIX QYHKIUN (TEOpeMa O pa3ioKEHUU Ha MPOCThIC Apodu /6e3
JIOKA3aTeIbCTBA/, MHTETPUPOBAHUE TPOCTHIX IPOOEii).

5.5. HHrerpupoBaHue BbIpaXEHH, COAECPIKALIUX PAJTUKAIIBI.

5.6. Hurerpuposanue nuddepenunansuoro 6MHOMA.

5.7. TloxmcraHoBku Dinepa.

5.8. HHrerpupoBaHue TPUTOHOMETPUUECKUX (YHKIMK (YHHBEpCAJbHAas TPUTOHOMETPHYECKAs
MOJICTAHOBKA, HEKOTOPHIE YaCTHBIE CITydau).

Tema 6. OnpeaesieHHbII HHTErpas

6.1. Omnpenenennsiii unterpan (Pumana). Onpenenenue (pa3dueHue, BBIOOpPKA, HHTETpalbHAs
cymma).

6.2. HeoOxomumoe ycloBHE HMHTETPUPYEMOCTH (TeopemMa 00 OrpaHHYEHHOCTH HMHTErPUPYEMOit
(GyHKITUN).

6.3. Cymmbl lapOy u ux cBoiicTBa.

6.4. Kpurepuit uHTErpHpyeMOCTH QYHKINH.

6.5. HuTerpupyemMocTh HENPEePHIBHON (YHKIUH.

6.6. HHTerpupyeMocTb MOHOTOHHOH (YHKIIUH.

6.7. CaoiicTBa OIpEAENIEHHOrO UHTerpana (JIMHEHHOCTb, HWHTETPUPYEMOCTb IPOU3BECHHUS
MHTETPUPYEMBIX (PYHKIIH).

[a.b]

6.8. CaoiicTBa omnpeesneHHOro nHTerpaia (QyHKIMs, UHTErpUpyeMas Ha
Cy Cg Cy
Jo=]+]
[al’bl]c [a’ b], aIIUTUBHOCTD, & k! Cs
6.9. OueHku uHTErpajoB (MHTErpajll OT HEOTPULATEIbHONH (QYHKIMH HEOTPHIATEJIEH,
MHTETPUPOBAHUE HEPABEHCTB).
6.10. Teopema o cpetHeM Ui ONpeAETIeHHOro nHTerpana. CiaeCcTBUS U3 TEOPEMBI O CPEIHEM.
6.11. MHTerpan c mepeMeHHBIM BEpXHHM MperesioM. TeopemMa O HENPEephIBHOCTH HHTErpaya C
NEPEMEHHBIM BEPXHUM MPEIEIOM.
6.12. Teopema o muddepeHIPyEeMOCTH HHTErpalia C IEPEMEHHBIM BEPXHUM TIPEICIIOM.
6.13. CymecTBoBaHME IEPBOOOPA3HOM HENPEPHIBHON (PYHKIIMH.
6.14. ®opmyna Hetorona-Jlelioauma.
6.15. 3ameHa epeMeHHOIl B ONpeIeICHHOM UHTerpaJe.
6.16. MHTErprpOBaHme IO YaCTSIM B OTPE/ICICHHOM HHTETpaJe.
6.17. IlpuioskeHUsT ONpEAEeNCHHOT0 MHTerpana (IUIoIIagb KPHUBOJMHEHHON Tpamenuu, IUIomaib
KPUBOJIMHEHHOTO CEKTOpa, OOBEeM Telda BpalIeHUs, O0bEeM Tela C W3BECTHOM IUIOIIA/ABIO
MOTIEPEYHOT0 CEYSHHUS, AITMHA YT KPUBOM, IJIOIA/ (b TOBEPXHOCTH BPAIIECHUS ).
6.18. HecoOcTBennble wuHTETrpanbl. OmnpeneneHuss HECOOCTBEHHBIX HMHTETPAIOB JBYX THIIOB.
[ToHsiTHE CXOIMMOCTH.
6.19. Kpurepuit Komm cxoguMocTn HeCOOCTBEHHBIX HHTETPAJIOB.

, UHTerpupyemMa Ha



6.20. CBoiicTBa HECOOCTBEHHBIX HHTErpasioB (IMHEHHOCTh, Qopmyna Heiorona-JlelOHua,
MHTETPUPOBAHUE 110 YACTSAM, 3aMEHa MIEPEMEHHOr0, UHTErPUPOBAHNE HEPABEHCTB).

6.21. CpoiicTBa HECOOCTBEHHBIX HHTEIPAJIOB OT HEOTPHUILATENIBHBIX (DYHKIMK (IPU3HAK CPaBHEHUS,
MHTETPaJIbl OT SKBUBAJICHTHBIX (DYHKLIUN).

6.22. AGconroTHasT M YCJIOBHas CXOJIMMOCTh HECOOCTBEHHBIX HWHTETPAIOB (OMpeaeneHus, u3
a0COTIOTHON CXOAMMOCTH CIIEAYET CXOAUMOCTh B OOBIYHOM CMBICIIE).

6.23. IIpusnak Jupuxie cxonuMoCTH HECOOCTBEHHOTO HHTETpaa.

6.24. Tlpusnak AGenst CXOIUMOCTH HECOOCTBEHHOTO HHTETpaIa.

Tema 7. UnciioBble ¥ GyHKIHMOHATbHBIE PAAbI

7.1. Ywucnossle paasl. OnpeneneHne CX0JuMOCTH.

7.2. HeoOxoammoe ycloBHe CXOAUMOCTH psifa.

7.3. CpoiicTBa CXOIAIIMXCA PSAOB (CXOOUMOCTH CYMMBI DPSIOB, CXOJUMOCTh OCTaTKa psja,
IPYNIIAPOBKA CIIaraeMbIX CXOSLIETOCS PAIa).

7.4. Kpurepuii Komm cxoauMoCTH YUCIOBOTO psija.

7.5. CX0AMMOCTh HEOTPHUIATENBHBIX PSIOB: PSIII CXOTUTCSA, €CIIH OCIEI0BATEIbHOCTD YaCTHYHBIX
CyMM OTpaHHYEeHa.

7.6. CxXoamMOCTh HEOTPUIATEIBHBIX DPSAIOB: HHTETPAIBHBIN MPH3HAK.

7.7. CXOIMMOCTh HEOTPHIATENBHBIX PSIOB: MPU3HAK CpaBHEHMs (B (opme HEpaBeHCTBA U B
npenenbHon hopme).

7.8. CxomuMOCTh HEOTpHIATEIbHBIX psAAOB: mpusHak Jlamambepa (B ¢opme HepaBeHCTBA U B
npenenbHon hopme).

7.9. CxomuMocTh HeOTpUIATeNbHBIX  psaoB: mpusHak Komwu (B (opme HepaBeHCTBa U B
npenenpHon hopme).

7.10. 3nakonepemenHble psabl. [IoHATHS aOCOTIOTHOM U yCTIOBHON CXOAUMOCTH. Teopema: eciu psij
a0COJIFOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICIIE.

7.11. 3unakouepenyromuecs psaabl. [Ipuznak JleiiOHMIIa CXOMUMOCTH 3HAKOYEPEIYIONIErocs psijia.

Zakbk

7.12. TIpeoOpaszoBanue Abens. JleMMa 00 OLIEHKE CyMMBI k=L .

Sa.b,

7.13. TIpu3nak AGenst CXOAUMOCTH psiga n=L .
z an bn

7.14. Tlpuznak Jupuxiie cCXOIUMOCTH psija n=1

7.15. CrenenHoit paa. Paguyc cXoTuMOCTH CTEIEHHOTO psijia.

7.16. Psn Teiinopa. Teopema o cxomumocTH psiga Teiinopa.

7.17. dyHKIMOHABHBIE MOCTEN0BATENbHOCTH M psAAbl. IIOHATHS MOTOYEUHOW M pPaBHOMEPHOM
CXOAUMOCTH (YHKIIMOHAIBHBIX MOCIIE0BaTeNIbHOCTEN U psa1oB. [Ipumepsl.

7.18. Kpurepuit Komm paBHOMEpHOH CXOAMMOCTH (PYHKIIMOHAIBHBIX IOCJIEAOBAaTENbHOCTEH U
PAIOB.

7.19. TIpuznaxk Beilepirpacca paBHOMEPHOM cXOAMMOCTH (DYHKIIMOHAIBHOTO psfa.

7.20. Tlpu3naku AGens u Jlupuxjie paBHOMEPHOH CXOAMMOCTH (DYHKIIMOHAJIBLHOTO psiaa

> a,(x)b, (x)

n=1 (6e3 mokazarenbCTBa).

7.21. HenpepbIBHOCTH CYMMBI PABHOMEPHO CXOJSILIMXCS MOCIEI0BATENILHOCTEHN U PSJIOB.

7.22. YcnoBust HHTETPUPYEMOCTH ()YHKIIMOHATBHBIX MTOCIIEIOBATEIEHOCTEH U PS/IOB.

7.23. YcnoBus nuddepeHunpyeMocT (GyHKIIMOHAIBHBIX MTOCIEI0BaTEIbHOCTEH U PSIOB.

7.24. PapHOMEpHas ~ CXOAMMOCTh  CTENEHHOTO  psla BHYTPH  OOJNaCTH  CXOJWMOCTH.
JuddepenunrpoBanue U UHTETPUPOBAHUE CTETIEHHOTO Psijia.

7.25. Psaner @ypre. Onpenenenne ko3 dunmeHToB mo merony diinepa-Dypre.

7.26. Jlemma Pumana.

7.27. Yactuunas cymma psima @ypee. MaTerpan Jnpuxie.



7.28. IMpunanun nokanuzanuu. [IpusHaku Juau u Jlunmmna cxogumoctu psina Oypbe.

[0.7]

7.29. Paznokenue QyHKINHU, 3aJaHHON Ha TOJIBKO TI0 KOCHHYCaM U TOJIBKO 110 CHHYCaM.

7.30. Paznoxxenue B psin @ypbe Ha OTpe3Ke [_ y I].
Tema 8. [IpocTpancTBo R" 1 pyHKIIMM MHOTHX NepeMeHHbIX

n
8.1. IlpoctpanctBo R (ompenenenue, omepauuu ClOKEHHS M yMHOKEHHMS HAa KOHCTaHTY,
CKaJIIpHOE MPOM3BEJCHHE, HOpMa /CBOWCTBA HOPMBI/, PACCTOSHHUE /CBOMCTBAa pacCTOSHHS/).
MeTtprueckoe mpoCTpaHCTBO.

n
8.2. MuoxectBa B R’ (maper, mapannenenumnensl, mpsaMas, OTPE30K, JTyd, KpHBast).

n
8.3. Kmaccuukanus To4eKk M MHOXKECTB B R (TOUKa NPUKOCHOBEHHS, 3aMBIKAHHE, 3aMKHYTOE
MHO)KECTBO, BHYTPECHHSS TOYKAa, BHYTPEHHOCTb, OTKPHITOE MHOXECTBO, MpEAEIbHAs TOYKa,
rpaHUYHAsl TOYKa, TPAHMIIA, BBITYKJIOE MHOXKECTBO, CBI3HOE MHOXKECTBO, 00JIACTh).

8.4. Tlpemen mnocmenoBarensHOCTH B R'.Teopema: CXOZMMOCTH MOCIEIOBATENBHOCTH B R
HKBUBAJIEHTHA CXOJMMOCTH MOCIEI0BATEIbHOCTEH-KOOPINHAT.

8.5. EnuHCTBEHHOCTH Mpejena CXOAAIIeHCs TOCIeJ0BATEIIbHOCTH.

8.6. OrpaHW4eHHOCTH CXOJSIICHCS TOCICIOBATSIIEHOCTH.

8.7. Kpwurepuii Komm cXxoquMoCTH TIOCTIEI0BATEIFHOCTH B R".

8.8. Teopema bonbriano-Beliepmrpacca (orpaHnueHHas MOCIEIOBATEILHOCTh UMEET CXOISIIYIOCS
MOJIIIOCIIEIOBATEILHOCTB ).

8.9. Apudmernueckue orneparuy co CXOASIIAMUCS TOCIECTIOBATSIIEHOCTSIMH.

8.10. [TonsTHe KOMITaKTa METPUYECKOTO MPOCTPAHCTBA.

8.11. ®yHkuuu B R". Tuneitusie GyHKIIUY, TUHEHHBINA (YHKIIMOHA.

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

8.13. Teopema o mpesesie CyMMbI CXOSIIEHCS TTOCIIEI0BATEIIBHOCTH.

8.14. HenpepbIBHOCT ()yHKIIMHM MHOTHX IepeMeHHbIX. CBOWCTBA (QYHKIUI HENIPEPBHIBHBIX B TOUKE.
HenpeppiBHOCTh HA MHOKECTBE.

8.15. Teopema Beilepmrpacca: ¢(yHKIMs, HENpepblBHAS Ha KOMIIAKTe, OrpaHMYeHa Ha 3TOM
KOMITaKTe.

8.16. Teopema Beitepmrpacca: ¢GyHKIMM, HENpepbIBHAs Ha KOMIIAKTe, NPUHUMAEeT Ha 3TOM
KOMITaKTE CBOM HauOOJIbIIIee M HANMEHbIIIee 3HAYCHUSI.

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

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

Tema 9. luddepenunanbHoe ucuncjaeHne GyHKIMil MHOTHX IepeMeHHBIX.

9.1. JuddepennupyeMocTs (QYHKIIMH MHOTHX IepeMeHHBIX. HeoOxomumple W MOCTAaTOYHBIE
ycnoBus auddepeHurpyeMocTi GpyHKIH. YacTHbIE TPOU3BOIHBIE.

9.2. Jlocratounsle ycnoBus aupdepeHnmpyemMocTrn (QYHKIHH B TOYKe (Teopema i cirydas
(GYHKLNU IBYX EPEMEHHBIX).

9.3. uddepeHnpyeMocThb CI0KHON (QYHKIIHH.

9.4. Jluddepennman  (GyHKIMH  HECKOJBKHX  IEPEeMEHHBIX.  VHBapuaHTHOCTh  (hOpMEI
nuddepeHImana NepBoro nNopsaKa.

9.5. IlpaBuna nupdepeHunpoBaHms.

9.6. dopmyna KOHEUHBIX NpupalieHuit Jlarpamxka.

9.7. Teomerpuveckre MPHUIOKEHHUS TPOU3BOIHON (HDYHKIIMM MHOTHX TIEPEMEHHBIX (KacaTelnbHas K
IpsSMOii, KacaTeabHast IVIOCKOCTh K TpaguKy (PYHKIIMU ABYX NEPEMEHHBIX).

9.8. TIpowmsBomHas mo HanpapieHuto. [ pajguent. HampasieHne HauCKOpenIero pocta (pyHKIHH.
9.9. YacrtHble Npou3BOHBIE MTOPAIKOB. TeopeMa 0 CMEIIaHHBIX TPOU3BOIHBIX.

9.10. /TuddepeHnranb BEICIIHX TOPSIKOB.

9.11. ®opmyna Teitnopa 1t PyHKIMI MHOTUX IEPEMEHHBIX.

9.12. DxcTpeMyMBbI (HYYHKIHIA MHOTHX TIEPEMEHHBIX.

Tema 10. UnuTerpajabHoe ncunciaeHue GyHKIUI MHOTHX NepeMEeHHBbIX



10.1. WnTerpansl, 3aBUCSIINE OT TapaMeTpa.

10.2. l'amma-dyHKIHS Dnepa.

10.3. bera-dpynkuus Ditnepa.

10.4. DyieMeHTBl TEOPUU MEPHI.

10.5. Onpenenenne nBoiiHOro wuHTerpasna. WHTErpupyeMocTh HenpepbsiBHOH QyHknuu (0e3
JI0KAa3aTeNNbCTBA).

10.6. CBolicTBa HHTETPUPYEMBIX (PYHKITHI.

10.7. Beiunucinenue ABOMHOrO wuHTErpaja (CBEIEHHWE K TIOBTOPHOMY HMHTETPUPOBAHUIO) IS
IPSMOYTOJIBHOM U TIPOU3BOJIBHOM 00JIaCTEH.

10.8. IIpunoxeHust IBOMHOTO HHTETpasia (BEIYUCICHUE TIIOMIAIEH, MacC M O0BEMOB).

10.9. 3amena mnepeMeHHbIX B JABOHHOM wuHTerpane. llomspHble ¥ 0O0OOILICHHBIE MOJISPHbIC
KOOpIMHATBHI.

10.10. TpoiiHple W MHOTOKpaTHbIE HHTETpalbl. 3aMeHa TEPEMEHHBIX B KpaTHOM WHTETpaje.
Cdepuryeckue v IUIMHAPUIECKHE KOOPIUHATHIL.

10.11. HecoOcTBeHHBIE KPaTHBIC HHTEIPAJIBI.

10.12. Kpussie B R*us R®.

10.13. KpuBoauHelHbIe HHTETpaibl 1TO THIIA: OpeIeIICHUE, CBOMCTBA, (PU3HMYECKUN CMBICIL.

10.14. KpuBonuHeitHbIE HHTETPAIBI 2T'0 TUIA: OTIPE/ICTICHNE, CBOICTBA.

10.15. ®opmyna ['puna.

10.16. Brrymcnenue miomasiei ¢ moMonp0 KPUBOJIMHEHHOTO HHTErpaia 2o THIIA.

10.17. YcaoBusi HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTErpaja 2ro THHA OT MYyTU. YCJIOBUA
NOTEHIMATHHOCTH OIS,

10.18. TToBepxHOCTH B R®. Koopaunatsl Ha moBepxHOCTH. BekTop HOpMany.

10.19. Brruncnenue miomaan mopepxHoctu. CBOMCTBA IUIONIAIU TTOBEPXHOCTH.

10.20. IToBepXHOCTHBIE HHTETPaAIbI 1TO TUIIA: ONpeIesieHne, CBOMCTBA, (PU3UICCKUN CMBICII.
10.21. IloBepxXHOCTHBIC HHTETPAJIBI 2T'0 TUIIA: OIPEACICHUE, BEIYUCICHHUE.

10.22. ®opmyna Ctokca.

10.23. ®opmyna OcTporpaackoro.

5. 06p330BaTeJ'll)Hble TEXHOJOIr'MH, B TOM YHCJIE€ TEXHOJOIMHM 3JJICEKTPOHHOI'0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B npouiecce 00yueHust HCMOMB3YIOTCS ClleAytole 00pa3oBaTelbHbIE TEXHOIOTHH:

AKafeMH4ecKas JEeKI U ¢ JJIeMEeHTaMU JeKINU-0ecebl — [T0CIE0BATEIbHOE U3JI0KEHHUE
MaTepuaia, OCYIIECTBIsIEMOE MPEUMYUIECTBEHHO B BHUAE MOHOJOra IpernojaBaTelis. DJIeMEHTbI
JeKIMU-0ece bl 00ecTIedrBalOT KOHTAKT MPETo1aBaTelis ¢ ayAUTOPUEH, YTO MO3BOJISIET NPUBJIEKATh
BHHUMaHUE CTYJCHTOB K HanboJiee BaKHbIM TeMaM JAUCLIMILIINHBI, aKTUBHO BOBJIEKATh UX B y4EOHBIN
npoliecc, KOHTPOJIMPOBATh TEMIT U3JIOKEHHs Y4eOHOro MaTepHuaia B 3aBUCMMOCTH OT YPOBHS €ro
BOCTIPUSATHS.

IIpakTnyeckoe 3aHsAITHE — 3aHATHE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JEKIUU 3HAHUH.

KoncyabTauum — BHJ Y4eOHBIX 3aHATHH, SBIAIOLMICS OIHOW M3 (QOpPM KOHTPOISL
CaMOCTOSITENbHOM padoThl cTyIeHTOB. Ha KOHCYNIbTalUsAX 10 TPOCKOE CTYJEHTOB pacCMaTpUBAIOTCS
HaunOoJiee CI0KHbIE MOMEHTHI IIPU OCBOCHUH MaTepHajia JUCIUIUIMHBI, IpenoaBareib OTBEYaeT Ha
BOIPOCHI CTYJIEHTOB, KOTOPBhIE BOZHUKAIOT Y HUX B IIPOIIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMUIEH3MOHHOTO0 H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE



B nmporecce ocyrecTBiaeHns 00pa30BaTEIBHOTO MPOIIEcca MO JUCITUTIIINHE UCTIONIb3YIOTCS:

st (POPMUPOBAHUST MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
HpOMGX(YTOqHOﬁ arrecrauuu, ajad (bOpMI/IpOBaHI/IH MCTOANYCCKHUX MATECPHAJIOB 11O AUCHUILINHE!

- nporpammel Microsoft Office;

- m3marenbcekas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepedyeHb COBpeMEeHHBIX MNPO(PEeCCHOHAIBLHBIX 043 [JaHHBIX M HH(POPMAUMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeJIbLHOI0 Mpoiecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIbLHOrO MPOLEcca 0 AUCUUIIIINHE UCIIONIb3YIOTCS:
- ABTomMaTH3upoBaHHas OuomoredHo-uHpopMannonHas cucrema «kbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucrema «Jlaup» https://e.lanbook.com

- DnektpoHHas OubroTevHas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoreyHas cucreMa «KOHCYyNbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M 1ONOJIHUTEIbHON YueOHOM JTUTEPaTyPhl, pecypcoB HH(POPMALHOHHO-
TeJIeKOMMYHUKALMOHHOH ceTH «UHTepHeT» (NIpHM HEOOXOAUMOCTH), PEKOMEHAYEeMbIX [JIfl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAsI JINTepaTrypa
1. Tep-Kpukopos A. M., [llabynun M. U. Kypc maremarnyeckoro ananusza. M.: U3n-Bo
BMHOM. JIa6oparopus 3nanuii, 2020.
https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
2. Hukutun, A. A. Martematnueckuii ananu3. COOpHHUK 3a/1a4 : yueOHOE TOcoOHe sl By30B
/ A. A. Huxkutun. — Mocksa : M3gatensctBo IOpaiit, 2023. — 353 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-8585-6. — TekcT : anexTponHsbIi // O6pazoBaTenbHast
mwiargopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/511120
3. HemunoBuy b. II. COopHuUK 3a1ad M yNpa)kHEHHH 1O MaTeMaTHMYECKOMY aHaIu3y —
Cankr-IlerepOypr: Jlans, 2023. https://reader.lanbook.com/book/332675

0) AOMOJIHUTEIbHAA JUTEpPaTypa
1. ®uxtenronsl I'. M. Kype nuddepennmanbHOro 1 HHTErpaabHOro Ucuucienus. B 3-x TT.
— Cankr-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. ®omuueB. Matemarndeckuii aHanu3. YTIyOJIeHHbIN Kypc: yueOHUK
U  TpakTHKyM Uil By30B —  MockBa:  MznmarensctBo  FOpaiit, 2022.
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-489278
3. B. A. Unbun, B. A. Cagopanumii, b. X. CermoB MaTematuvecknii aHamu3 B 2 4. yIeOHHK
Uit By30B — Mocksa: M3narensctBo HOpaiit, 2022.
Yacte 1:  https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-
491294
Yacrs 2: https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-2-489104



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
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
https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-491294
https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-491294
https://urait.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-2-489104

9. MarepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaMMasi IS OCYIIeCTBJIEHHs] 00pPa30BaTeILHOI0
npounecca no JTUCHHUILINHE

MarepuanpHo-TexHHYeCKast 0a3za, HeoOXoaumas Uil OCYIIECTBICHHUS 00pa3oBaTEIHLHOTO
nporecca Mo JUCHUIUIMHE BKIIOYAET B CBOM COCTAB CHEIUAIBHBIC TOMEIICHHS:

- ydeOHbIe ayTUTOPUH JUIS TIPOBEACHUS 3aHATHHI JICKIIHOHHOTO THIIA;

- y4eOHbIE ayJUTOPUH IS IPOBEICHUS TPAKTUUECKHUX 3aHATHIHA;

- y4eOHbIE ayTUTOPUH [UIS IPOBEACHUS IPYNIIOBBIX U MHUBHYaIbHBIX KOHCYIbTAIHIA;

- y4eOHbIe ayJJUTOPHH JJIs TPOBEICHUS TEKYILIETO KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTalln

- IOMEILEHHUS JIsI CAMOCTOSITEIbHON paboThI;

- MIOMEIIEHHS ISl XPaHEHHUS U MPO(UIAKTHYECKOTO 0OCTY)KUBAaHHUS TEXHHYECKUX CPEICTB

oOy4eHwUs.

CnennanpHble TOMEIICHUS YKOMIUICKTOBAHBI CPEICTBAMHU OOYUYCHHMS, CIYXKAIIUMHU JUIS
npezcTaBieHus yueOHoi nHpopmManuy 60IbIION ayAUTOPUH.

[Tomemienust Ansi CaMOCTOSTENLHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOYCHHS K ceTH «VHTepHeT» W o0ecrneyeHHeM J0CTyma K
AIIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpee AplY.

ABTOpBI:

JotneHT Kadenps
MaTeMaTHYECKOTO aHAIIN3a, K.¢.-M. A. 1O. Yxanos

JoueHt xadenpsl
MaTeMaTHYeCKOro aHaJIN3a, K.¢.-M. B. B. JIutBunoB



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 32JaHUS] M MHbIEe MATEPHAJIbI, HCIIOJIb3yeMble B Npolecce
TeKYILIero KOHTPOJIfA yCIeBaeMOCTH
KonTponbnas padora Ne 1. MeTon MareMaTu4ecKol WHIYKITHH
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



KonrpounsHas padora Ne 2. [Ipenen mocienoBaTebHOCTH

Bapuanr 1
1) HafiTu sHaueHne BHIDAMEHNS

2
lim ™ +d4/n

— o 1 -|- ]".!.2
2) Halttn sHanenrne BRIpAMEHHS

2yt
liml:d )16

=0 4r? 4 gt
3) Hafti sHaueHue BRIpAMEHUSN

. E22 — CO3 T
lim —
= b

4) JNoxkazaTe paseHcTEO, HCOOJIE3YH ONPeIsieHRe IPEIRIa NOCIeI0BATEILHOCTH
(mo £ mafT V)
5
. ont—n?
lm —
n—oo T + 1

5) Joxazare. parencrso, menonesys onpenenerne npetena dyurn. [lo = (F)
aaftti § (A). Ilpusectn npruep.

y—+—oo, T —+a+l

Bapuant 2
1) Haflte sHaueRRe BRIPAKEHNS

lim 08+ 1

n—+oo 71+ 1
2) Haltu sHaueHle BRIDAMHEHUS

lim
x—0
3) Haltrnn sHauenne srIpasmess

1o )]

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

Vit 22
x? ’

lim (20110 — n®™!) = —0o
5) [okazars paBesHcTBEO, HCOOAk3ys onpeneneHune npetena gyekmms. [lo = (E)
aafltu § (A). lpusectn npumep.

y—=+5+0, z—=1-0.




Konrtponsnas padora Ne 3. [lpenen pyHkuuu

BapuanT 1

1. lim {IQ il 1}5 — (- SIQJG

- 2y _ o3
2. lim (r'”‘* — (r2 — 1]2""3).
3 Lim & (Z) —sin (Z)

D rX cos( )
4 fim |sm (TOED it
oo | Hn — 1) '
5 lim e"sin(x) — e” sinfa)

| ra T—a ’
6 lim arctan (72 + 3z)

" z—0  arcsin(2r)

BapuanT 2

. 321l L4249

o TE 9,30 3

2. lim var 141
=N

. Yeos(ar) — T/cos(fBx)
3. l_n_n v —- v )
- sin®(x)
- ™

4 lim sin (a + 2)

| mesdao sin(a) )

5 lim e*log(z) — e* log(a)

R T — it i

tan(z
6. lim an(z)

z—=0 arcsin(3z)

Kontponbnas padota Ne 4. [IponsBoaHas v €€ MPUITOKEHUS



Bapuanr 1

1) Pazsnosurs muorowten P(z) = 32 +27 — 2 1o HesbiM HOJI0KUTETBHEIM CTeeHsIM
(z+1).

On PeleJIHTE SHAYMeHHH BhIDadeHH i

2) lim arcsin 2r —?2 arfsinr! 3) lim log = (

r—0 T Tr—too Tt

i
2 = 1
4) lim (— Arccos r) ; 5) hm (c:()t r — —) )
=0\ g r—+1) T

Bapuanr 2

g = 0),

1) Pasnoxuts muorounen P(z) = x! +2° — 2 no nensiv nonoxurensubm crenensim
(x — 2).

On PEIEINTE 3HAEHH A BhIPaXeHH i

) lim 2 —a 3) lim —, (a>0, n>0),

r— r? ' L =

1
. arctanz \ =% - 1 L
4]‘}}2}' (T) ’ d}}alﬂ} (logr oz — 1) .

KontponsHas padora Ne 5. HeonpeeneHHbIi HHTErpa

Bapnanr 1

1-— 1
1 f(l + 1) blnldl ) \/—l 3) /\mdij

dr.

4 dx 5 _—
)/ tanax + 1 . O)f\/;z:—&—f)—l—l

Bapuant 2

3 1
233 ) 20 . .
1) / dr, 2) j‘z, 2" dx,  3) / Trortd dr,

—dx =4 2z )
4) /czosQ;zerld‘l" a)/ sin (%) du.




KonTponsHas padora Ne 6. HecoOcTBeHHBIE HHTETPATBI
Bapuanr 1

BrranesmnTs HecobeTBeHHBIE HHTEerPaJibl HJIH YCTAHOBHTE HX PacXoIHMOCT.

too g 134219
1 = 2 = T2 A
}fl =4 }[ﬂ Ly

He ClIe10BaTh CXOIHMOCTE HHTEeIDAJIOE

+x1.3_|_1 1 ﬁ
3 = dr, 4 | Xe—da.
)fl . 1_[{] i

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

JIBI
+m . +m . . )
5}[ smB:rdL ﬁ}[ mgn{smz}dl_.
0 J1

2 T

Bapuanr 2

Brruncanres HecoberBeHHBIE HHTeT'PaIkl HJIH YCTAHOBHTE HX PACcXOIHMOCT.

1) [We—v’f,jx 2) [Ei
40 ! J1 Ix#log:r.

He CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

T arctan Jd 1) / b dr
1 Vitat o eVT—1

I"ICC.T[E,I[DB&TI:; Ha B.EICDIII'UTH}-'I'D H YCJIOEHYV K CXOIHMOCTE HecoOCTBEeHHEIE HHTeI'Pa-

JIhI
5) f"’x sin® Id:r, 6) [+m sign(cos zxjd:r..
1 J1

T 72

+oo

3)




KonTponbHas padota Ne 7. UucnoBblie psibl

BapuanT 1

1) Heenenopars cxommocts paga. Eean pan cxonwres, Halita ero cyMMy.

= ()"
2

n=0

Hecneposats cxompMocTs paios

)Y *f 3}2”;1_
n=1 n=1

Heenenorats na abeomoTHY 0 H YOIOBHY KO CXOMAMOCTE P

= sinn = sinn
4 , 5 .
};ﬂ,—l{l' )zn3+l[]

BapuanT 2

1) Heenenopats cxomumocTs pana. Eean pan cxonures, HARTH ero cyMMy.

gk

(—1)m2m,

|l
(=]

T

HeenenosaTh (XOIEMOCTE PAIOE
E}i n+1 3)i (-1
—~ n* + 10° —~ nll -

Heenenopats na abeomoTHY 0 H YOIOBHY KO CXOMTAMOCTE PHILL

H mn

T T
4}Z?£¢_I'l; a;.z“ﬂ;.




KonTponbaas padota Ne 8. CreneHHbIE PSABI

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

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

0y 5y B

n=0

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



KontponbHas padora Ne 9. @yHKIIMOHANBHBIE PSIIBI

Bapuant 1

Weeneposats mocae0BaTelbHOCTH Ha DABHOMEDHY O CXOAAMOCTE B VKAZAHHBIX
IPOMEY TKAX

(1" ) _
) z€0+00),  2e™, zel0l], 3)e™, re(l+oo).
HOJ'II:B_YHCB NIPH3HAKOM BE'ﬂE]_:FI.I.l_l'_E:NZI.f_',C[I.:l JAOKASATE DABHOMEDHY 0 CXOIHMOCTE B VK-

SAHHEIX MDOMERY TKAX CIIEIYOIHK Oy HKIHOHAILHEX DHIOB

4) i L Le (—eo,+o20),  5) i
n=1

Eﬂ T

, , —o0,0
vt nd 4 x4’ nl+1’ T € (~00,0]

6) Hairrn cymmy paga

n—1

— an—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

:uiﬂ. T € [0,100], 5}ix”". re|-11
—tna S e 2'2

) Haitrn cymmy psma
o pin—=3

an —3°

n=1




Kontponbras padota Ne 10. DyHKIIMM MHOTHX TTEPEMEHHBIX

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) Hafrn mafonbimee n nanvensmee saagenne dynkmmm = = 2+ 3y° —r+ 18y —4
pobmacrn 0 <r <1 0<y= L
Bapuant 2
1) Haiiti qacTable nponsgognbe 1-ro 1 2-ro nopsamkos dyHKnmm
u=fl&nx), &=y, n=2, x=zr-U
2) Heenenosars Ha skeTpeMyM dy HKIH
z=13 4y — 32y

3) Ucenenorats Ha skerpeMyM dyHrmmo = = fir, y), 3a1aHHY 0 HEHBHEIM ¥ DaB-

HEeHHEM
z? 2 32
— + 2y —zr+4+ =0
3
4) Haitti naBosbmee B HanMeHkee sHagenne gynkmn 2 = 22 + y? g obnactn
2
2egs<t

KonTponbnas padora Ne 11. KparHble nnterpaisl

Bapuanr 1

Haiitin 06beMbl Tesl, orpaHHUeHHBIX I0BEPXHOCTAMH (Bce HapaMeTphl MOJ0HHTelb-
HBL).

9
=d4—y 2=y’ +2,r=-1,2=2.

23 4
_ at-r 4y =10

a 3
3) (22 +9° + 2%)? = axyz.

Bapuanr 2

Haiitn ofbeMbl Tesl, OFpaHHYeHHBIX OBEPXHOCTAMH (BCe MapaMeTPhl HOI0KH Tk
HEL).

Vez=2l+y’ 2=+, y=2,y=22, 2= L.

2) :er! y:e—r’ 6‘3 _Q'S’g-. > = ()

3) (I2+y‘3+22}3 — abz

=

2T yT




Konrtponsnas padora Ne 12. KpuonuHelHbIe 1 TOBEPXHOCTHbBIE HHTETPAJIBI

BapuasnT 1

Brruscanrs kKpuBoinEelHEE HHTEIPAIE

1) = ds,
LY

rie L — ayra napaboas 7 = 2z, nemamas memay Tousasu (1, v2) 1 (2, 2).

[P

L

rue L — KoHTYP OpasoyronsHuKa, ofpazosasHoro opavMevmu ¢ = 1, v =3, y =1, y = 5 ®
NOJIOHHTEIEHOM HAITPARIEHHH.
BrseanTs NOBEPYHOCTHRE HHTEIDPATEL

9) ff\fﬁf}—rﬂ—y'}ds,
)

rne S — noayedpepa w2 + ' + 22 = R 2 > 0.

4) ff;irdy,
5

E T
rie S — BHEUIHSS CTOPOHA JUMIcoRta & + & + &5 = L

BapranT 2

1) € noMomel KpHsoarEelHOTO HHTEIPATA BRIMHCAHTE [UIOINATE (HMIY PR, OrpadHrTeHH0H
acTpomigofl T — acos’ f, T — asin® t (a = 0).
2) Buumenuth kpusonnaelanfl HETerpad

f:g ds,
L

3 =)
rae L — BepxHAs NOJOBMHA OKpYIHOCTH I° + 30 — a’.

Brrascmmts NOBEPXHOCTHRIE HHTEIPATE

3 ffsrds,

rie S — uacts cepu 0 + 3 + 20 = F2, JeMANAS B IEPEOM OKTAHTE.
4) f/fdyd;+ydzdr+zd:dy._
J5
e S — BHemH#H cTopoHA Kyba, orpasmuesHoro miockoctsvu r =0, gy =0, 2 =0 © =1
y=1z=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 EPBOOOPA3HON HETIPEPHIBHOM (DYHKITHH.
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, OO0BbEeM Tella BpalleHUs, OO0beM Telna C W3BECTHOW IUIOIMIAIBIO
MOTIEPEYHOT 0 CEYSHHUS, AITMHA YT KPUBOM, IJIOIA/ (b TOBEPXHOCTH BPAIIECHUS).
26. HecoOctBennbie uHTErpaibl. OnpenesieHus HeCOOCTBEHHBIX MHTETPAIOB JIBYX THUMOB. [loHsATHE
CXO/IMMOCTH.
27. Kputepuit Komm cxoammMocTi HeCOOCTBEHHBIX HHTETPAJIOB.

, HHTeTpUpyemMa Ha



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

29. CaoiicTBa HECOOCTBEHHBIX MHTETPAJIOB OT HEOTPHUIATENbHBIX (YHKIMN (TPU3HAK CPABHEHUS,
UHTErpajibl OT SKBUBAJICHTHBIX (YHKLIU).

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 CXOAUMOCTH HECOOCTBEHHOT'O MHTETpaIa.

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 psja.

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 HepaBEeHCTBa 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
CXOAUMOCTHU (YHKIMOHAIBHBIX NOCIE0BATENbHOCTEN 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.



