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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[enstmu ocBoeHUs TUCHMILIMHBL (MOoayIst) «MaTeMaTHUeCKUi aHaau3) SBISIOTCSA U3yUYEHHE
CTYJEHTAMH OCHOBHBIX KOHILICTIIIMA U METOIOB MATEMAaTUYECKOI0 aHAIN3a U €r0 NPUIOKCHUN JJIs
pelIeHus NPUKIAIHBIX 3a1ad. B mpouecce M3ydeHHMs Kypca CTYACHTBI 3HAKOMSTCS C TAKUMH
HOHATUSAMM KakK IpeJell IOCIeJ0BATeIbHOCTH, Ipeaea GyHKINU, IPOU3BOAHAS, HEOIPeIeIeHHbIN
UHTETpal, ONpPEACICHHbI HHTErpajl, HECOOCTBEHHBIC WHTETPajbl, MHTErPAJIbl, 3aBUCSIIUE OT
napameTrpa, CBOMcTBa HempepblBHBIX U AuddepeHuupyeMblx  (QyHKUMHA, YUCIOBBIE U
(byHKIMOHATIBHBIE PSAJIBI, IPUIOKEHUS MAaTEMaTUYECKOTO aHAIM3a B APYTUX pa3jesiaXx MaTeMaTuKH

U B IPyTUX HayKax.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHas AMCUMIUIMHA OTHOCUTCS K O0O0S3aTeNIbHOM 4YacTH 00pa3oBaTeNbHON MPOTrPaMMBI.
3HaHus, MOIyYEHHbIE IPU HM3YYEHHM Kypca HEOOXOAMMBI JUIsl M3Y4YEHUs TaKUX IUCLMIIMH Kak
muddepeHaIbHbple  YpaBHEHUS, Teopuss (YHKIHMHA KOMIUIEKCHOM IEpPEeMEHHOH, TEeOopHs
BEPOSTHOCTEH U MaTeMaTuyeckasi CTaTUCTUKA, TeOpusl HH(pOpMauu U ap.

3. [lnaHupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydyeHus TUCLMIIIMHBI HAPaBJIeH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHIU I
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO 1 mpuoOpereHus cieayonmx 3HaHUH, yMEHHUH, HABBIKOB

U (WIKM) OIBbITA NEATEITHLHOCTH:

Dopmupyemas
KOMIeTeHIHs
(xkoa u opMyJIHPOBKA)

HNaankaTop 10CTHKEHHUSA
KOMIIeTeHIN U
(xox M popMyJIHpPOBKA)

Ilepeyenn
IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

OowenpodgeccuoHaJbHbIe KOMIIETCHIHH

OIIK-1

CriocobeH MprUMEeHSITh
byHaaMeHTaTIbHBIC
3HAHUSI, IOJY4YCHHbIC B
obnactu
MaTeMaTHYSCKUX U (HJIH)
€CTECTBCHHBIX HayK, U
HCIIONIb30BaTh UX B
poheCCHOHATBHON
JIeSITeTIbHOCTH

H-OIIK-1.1
O0ma1aeT OCHOBHBEIMH
(byHIaMeHTaTbHBIMU
3HAHUSAMH B 00JIaCTH
MATEMATHUKHU U €€
MPUJIOKEHUH, UMeeT
MPECTABIICHUS O
cnenupuKe ux
HCIIONB30BaHUS B

3HATE:

= OCHOBHBIC ITOHATHA MAaTEMATHUYCCKOI'O
aHam3a;

- OCHOBHBIE TEOPEMbI MATEMaTHYECKOTO
aHan3a.

YMmeTh:

- pemiath TUIOBbIE 3a/1a4U (BBIYUCIICHHE
MIPEJIENOB, BRIYUCIEHHE HHTETPAJIOB, U JIp.);
- pelaTh C MOMOIILI0 METOI0B

poeccnoHambHON MaTeMaTHYECKOT0 aHaJIM3a IIPUKIITHBIC

JIeSITETbHOCTH 3aJ1a4yM (BbIUMCIICHUE TUIONIAIeH, 00BEMOB,
OTBICKaHUE YKCTPEMYMOB (D)YHKIIUU OJTHOU U
MHOTHX ITEPEMEHHBIX U T.J.).

H-OIIK-1.3 3HaTh:

HmeeT HaBBIKK
AHAINTUYECKON paboTHI,
CBSI3aHHOM ¢ MIPUMEHEHUEM
(hyHIaMeHTaTbHBIX 3HAHUH
Ha TIPaKTHUKE

= BOBMO>XXHOCTHU HpI/IMeHeHI/Iﬂ METOOAOB
MaTeMaTHIECKOTO aHaTN3a JJIs PEIICHIS
NPUKIATHBIX 3a7a4.

YMmeThb:

- HHTEPIPETUPOBATE PELICHUS
MAaTeMaTUYECKUX 3a]a4 B TEPMUHAX
paccMaTpuBaeMol IPEIMETHOM 00JIaCTH.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBisieT 12 3aueTHbhIX enuHull, 432 akas. Jaca.

Ne Temsl (pa3nesinbl) Bunbl yueOHBIX 3aHATHH, DopMbI TEKYILIEro
n/n AUCUMILIUHBI, BKJIIOYAsI CAMOCTOSITETLHYIO KOHTPOJISI yCIIEBAEMOCTH
UX co/lepKaHue paboTy CTYy/IEHTOB,
H UX TPYAOEMKOCThH DopmMa NPOMeKYTOYHOM
(B akageMUYeCKUX 4acax) aTTecTalMu
? KonrtakTHas padora - (no cemecmpam)
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1 |Teopwus mpexnenos 1 |16 2 9
2 |HenpepbIBHOCTH (GYHKITUH 1 |16 2 9
3 |lIpousBognas GyHKIUU 1 |16 2 9
4 Uccnenoanne dhyHKIMII € 1|16 2 9
TIOMOIIIBIO TIPOM3BOIHBIX
2 | 0.5 | 33.5 pk3amen
Bcero 3a 1 cemectp 64 10 | 0.5 | 69.5
5 |HeonpeneneHnHsiii MHTErpal 2 |21 2 12
6 |OmnpeneneHHbII HHTETpAUL. 2 |21 2 12
7 YucnoBsle 1 o | 2 4 12
(YHKIMOHAIBHBIE PSABI
2 | 0.5 | 33.5 |pk3amen
Bcero 3a 2 cemecTp 64 10 | 0.5 | 69.5
n
8 [IpoctpanctBo R" u pyHKIIIN 3 | 91 3 12
MHOT'UX NEPEMEHHBIX
Huddepennuanbaoe
9 |ucumcnenue pyHKIMI 3 |21 3 12
MHOTI'UX NEPEMECHHBIX
WHTerpanbHoe UCUNCIEHUE
10 |byHKIHIT MHOTHX 3 | 22 4 12
TIepeMEHHBIX
2 | 0.5 | 33.5 |pk3amen
Bcero 3a 3 cemecTp 64 10 | 0.5 | 69.5
HUTOrO 192 30 | 1.5 ] 2085

Conep:xanue pa3ies0B IMCHUILIHHBI:

Temal. Teopus npeaeson

1.1. MHOXeCTBO JIEHCTBUTEIBHBIX YKcel (akcHOMBI, iNf, SUP, TeopeMa 0 TOYHOH BepXHEl TpaHu).
1.2. Tlpenen uymcinoBoil mocinegoBaTenbHOCTH. CBOWCTBA CXOJMSIIMXCS IOCIEA0BATEIbHOCTEH
(EIMHCTBEHHOCTh IMpeneia, OTrPaHMYEHHOCTb CXOJAIICHCS  MOCIeN0BaTeNIbHOCTH, Ipeaes
koHcTauThl M C=C, mepexom k mpeneay B HEpaBEHCTBE, MEPEXOA K Mpeaeay B JIBOWHOM
HEPaBEHCTBE).

1.3. beckoneuno wmainsle mocienoBaTenbHOCTH. CBoOiicTBa 0.M. IMoOcienoBaTeIbHOCTEH (cymMma
JIBYX 0.m. — 0.m., MIPOU3BEICHNE 0.M. Ha OTPaHUYEHHYIO — 0.M.,
(x, »a) & (x,—a—0).




1.4. Apudmernyeckue omepanmuu CO CXOIAIIMMHUCS IOCIEIOBATEIBLHOCTAMU (TIPeaesl CYMMBI,
MIPOU3BEICHHU S, OTHOIIICHUS).

1.5. beckoneuno Ooubinue mociaegoBareabHocTH. CBoiicTBa 0.0. IOCIEAOBATEILHOCTEH
(HeorpaHM4YEeHHOCTD, 1/ 6.M. = 6.0.).

1.6. MonoToHHBIE TOCIEAOBaTeNbHOCTH. Teopema BeliepmTpacca 0 cX0JMMOCTH MOHOTOHHOH H
OTPaHUYEHHOM MOCIIE0BATEIIBHOCTH.

n
1.7. Ywucno e (10Ka3aTeabCTBO CXOAUMOCTH IIOCIIEN0BATEIBHOCTH X, =(1+—J ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3KaX.

1.9. TloamocnenoBarenbHOCTH. YacTUuHBIE TpeAesbl, BEPXHUH W  HWKHUM  IIpenelsl
NIOCJIEI0BATEIBHOCTH (OIIPENEIECHMUS).

1.10. Teopema o mpezesne NOANOCIeA0BAaTENIbHOCTH CXOAIIEHCS 10CIe10BaTEIbHOCTH.

1.11. Teopema bonbnano-Beliepmitpacca (orpaHuueHHass IMOCJIEIOBATEIBHOCTh — COIEPKHUT
CXOISILIYFOCS TTO/IIIOCIICIOBATEILHOCTB).

1.12. llonsatue ¢yHOaMEeHTANbHOM mocnenoBarenbHOCTH. Kputepuit  Komm — cxomumocTu
HOCJIEI0BATEIbHOCTH.

1.13. Tonsitue ¢ynkuuu. OnpeneneHus npeaeina QyHKIMUA Ha s3bike O —¢ (mo Komm) u gepes
npezen nociuegoBatenbHocTy (110 ['eiine). Teopema 00 SKBUBaJICHTHOCTHU OIpEIEICHUH.

1.14. Kputepuii Komu cymiectBoBanus rpeaena QyHKIHUH.

1.15. Paznuunble TUmbl mnpenena (QyHKIMH: !(Ir_n)a f(x)=A, rme a=c+0,c—0,00,+00,—00,

A=B+0,B—0,00,+00,—00. Teopema 00 OJHOCTOPOHHHX TPE/ICIIAX.

1.16. JloxanpHbIC CBOMCTBA (DYHKIIMH, UMEIOIICH ITpeies (OTpaHNYeHHOCTh, COXPAaHCHHE 3HAKA).
1.17. CgoiicTBa npezenoB GyHKIUH, CBSI3aHHbIE C HEPABEHCTBAMHU.

1.18. Teopema o0 cyIIeCTBOBaHMH OJHOCTOPOHHUX MPEIEIOB MOHOTOHHOM ()yHKIIHH.

1.19. 3aMeHna nepeMeHHO NMPU BBIYUCICHUH TIpeena.

1.20. HepaBeHcTBa It TPUTOHOMETPHUYECKUX (DYHKIIUIA:

1.21. cosx<ﬂ<l, XG(i,z), X#0,
X 2 2

1.22. [sin x| < x, VX

. . . sinx
1.23. TlepBblil 3ameuaTenbHbIN Npeaen IIrT}) —=1.
X—> X

: 1Y
1.24. Bropoii 3ameuatenbhblii ipeaen lim [14‘ —j =e.

X—>0 X

1.25. CpaBuenue pyHkiuil. O-CHMBOJIMKA, SKBUBAIEHTHOCTb. TeopemMa O BHIYHUCIEHUH MPEENIOB C
MIOMOTIBIO YKBUBAICHTHBIX ()YHKITHIA.

Tema 2. HenpepbsiBHOCTD QyHKIINH

2.1. Tlonsatue HempepsiBHOCTH (yHKIHMU. HempepslBHOCTH ciieBa M crpaBa. Kiraccudukarus
TOYeK paspsiBa pyHKuuu (1-ro poaa u 2-ro poaa).

2.2. CoiicTBa HempepblBHBIX (yHKUuMil (HempepbBHOCTE QyHKimiA f(X)+g(x), f(X)g(x) mu

f(x) .
——=). HenpephIBHOCTH CIOKHOM (hYHKIIHH.
9(x)
2.3. Teopema Beitepmrpacca 00 orpaHHYeHHOCTH (PYHKITMH HETIPEPHIBHOW Ha OTPE3Ke.
2.4. Teopema Beiiepmtpacca 0 JAOCTHKUMOCTH HENpPEPHIBHOW Ha OTpe3Ke (QYHKUHUEH TOUHOM
BEPXHEHN U HW)KHEW rpaHei.
2.5. Teopema Komu o Hys 151X HENpepbIBHON (YHKIUH.
2.6. Teopema Kommm o mpoMeKyTOUHBIX 3HAUEHUSIX HETIPEPHIBHOM (DYHKITHH.
2.7. OGOparuble ¢yHkuuu. Teopema 00 oOpaTHON (QYHKIMH (CyLIECTBOBaHHE, MOHOTOHHOCTH,
HENPEPHIBHOCTH) JUIsl PYHKIIMM MOHOTOHHOM M HETIPEPHIBHOM Ha OTpE3KeE.



Tema 3. [IpousBoaHas GpyHKIUM.
3.1. T'eomeTpu4ecKuii CMBICI POU3BOTHOM.

3.2. TIpoussomaubie snementapubix Gynkuuii (C, X", sin x, cosx, a*, e, log, X, In x, x*(a € R)).

3.3. Teopema o HempepbIBHOCTH (HYHKIINHU, UMEIOIIEH TPOU3BOTHYIO.
3.4. OpHOCTOpPOHHHE M OECKOHEUYHBIEC POU3BOIHEIC.

3.5. TIpousBoHBIC CyMMBI, IPOU3BEICHUS 1 YACTHOTO.

3.6. IIpousBoaHas CIIOXKHOUW PYHKITUH.

3.7. Tlpoussoauble dnemenTapHbIx (ymkimii (tanx, cotx, e, sinh x, cosh x, arcsinx, arccosx,
arctan x, arccot x)

v(x)

3.8. IIpowusBojHas MOKa3aTEIBHO-CTEIICHHON PYHKIINN [u(x)]

3.9. Huddepenuman ¢yuknun. [‘eomerpuueckuit cmbicn nuddepennmana. [Ipumenenue
nuddepennmana 1t mpuOIMKECHHBIX BEIYUCICHUN.

3.10. IlpousBoaubie BeICIINX MOpsAAKoB. Popmyina Jleitbuuna.

3.11. Iuddepennuansl BoICIUX MOPSAAKOB. MHBapuanTHOCTH (GopMbl auddepeHimaia mepBoro
MOPSIIKA U OTCYTCTBUE MHBAPHAHTHOCTH (POPMBI A1t AU PEpPEeHIINATIOB ITOPSIKA BEIIIE IEPBOTO.
3.12. IuddepenunpoBanue napameTpuiecku 3aaannoil pynkuuu (1-1, 2-1, 3-1 IpoU3BOIHEIE).
3.13. [onsTHEe MOKANBHOTO KCTpeMyMa pyHkun. 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+b,

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

3.20. Teopema Ko (0600mierHast popmyrna KOHSUHBIX TPUPAIICHUH).

Tema 4. UccaenoBanue GyHKIMA ¢ MOMOIIbIO IPOU3BOAHBIX

4.1. Kpurepuii Bo3pacTanus 1 yObIiBaHUs (DYHKIIMH Ha HHTEpPBAJIE.

4.2. JloctaTOYyHOE YCIIOBHE CTPOTOro Bo3pacTaHus (yObIBaHUs) QYHKIIHH.

4.3. Tlouste crtpororo Bo3pacTaHus (yObIBaHHs) (QYHKIMH B TOYKe. JloCTarouHOE yCIOBHE
cTpororo Bo3pactanus (yObiBaHUs) (PYHKIIUU B TOUKE.

ﬂm:¢W@q_
v(x) ")

4.5. ®opwmyna Teitnopa c octaTrouHbIM 4jieHOM B (popme Jlarpamnika.
4.6. dopwmyna Teitnopa c ocrarouyHbIM WwieHOM B hopme [leano.
4.7. EIUHCTBEHHOCTh IIPEJICTaBICHUS byHKINT B BUJIE

F(X) = @ +a,(X—=Xo) +... 8 (X—=Xo)" +0((X—X,)")
4.8. Pasnoxenue mno  Qopmyine Telnopa  OCHOBHBIX  3J€MEHTapHbIX  QyHkomid  (
e”,sin x, cos x, (L+x)%, In(1+ x),...
4.9. Beruncnenue nmpeaesoB ¢ moMoIbeo Gopmyssl Teitropa.

4.4. MmuorouneH Telnopa pyukiuu. BenomoraTtenbHas semMma (

4.10. IlpaBuno Jlonurans pacKpbITHs HEONpeIeIeHHOCTEH (CiIy4an HeolpeIeIeHHOCTeH Buia [6}

o0
4.11. DxctpemyMbl GyHKIUM (CTAl[MOHAPHBIE TOYKH, KPUTUUECKUE TOUKH, CTPOTHH SKCTPEMYM,
nepeMena 3Haka). [lepBoe ocratounoe ycinosre ctpororo skcrpemyma ( f'(X) menser 3Hak).
4.12. BTopoe 1 TPEThe JOCTATOYHbIE YCIOBUS CTPOIOro SKCTpeMyMa (MCCIEJOBAHUE HA DKCTPEMYM
¢ momousio f"(X),..., ™ (x)).

4.13. HambompIliee 1 HauMEHbIIIee 3HAYCHHS (PYHKIIMH Ha OTPE3KeE.
4.14. Beimyxsiocts ¢pyHkimu. Touku neperuda. JloctaTouHoe ycaoBHE BBITYKIOCTH.



4.15. Heobxomumoe ycnoBue TOUKM reperuda. IlepBoe u BTOpoe MOCTAaTOUHBIE YCIOBUS TOUYKU
neperuda (Bropoe — 0e3 I0Ka3aTeIbCTBA).

4.16. AcuMnToTsl rpaduKa GyHKIUH.

4.17. TlpumepHas cxema MmocTpoeHus rpaduka QyHKIUH.

Tema S. HeonpeaesieHHbI HHTErpas

5.1. Heomnpenenenuslii uHTerpan (mepBooOpasHas, ONpeAesieHHE HEOINpelelIeHHOro HHTerpaa,
HEOJJHO3HAYHOCTb, IEPBOOOPA3HBIE OTIIMYAIOTCS Ha MIOCTOSHHYIO).

5.2. CpoiicTBa HEONPEACICHHOIO HHTErpasia (JIMHEHHOCTD, 3aMeHa TIEPEMEHHOMN ).

5.3. HHrerpupoBaHue MO YaCTSIM B HEOIIPEICJIEHHOM UHTETpae.

5.4. HWaTerpupoBaHue pallMOHANBHBIX QYHKIUN (TEOpeMa O pa3jioKEHHWU Ha MPOCThIe Apodu /6e3
JIOKA3aTeIbCTBA/, MHTETPUPOBAHUE TIPOCTHIX IPOOCii).

5.5. HuterpupoBaHue BbIpaXXEHUM, COJIEPKAIINX PaIUKAIIBL.

5.6. Hurerpuposanue nuddepeHunanbHoro OMHOMA.

5.7. TlonmcranoBku Diepa.

5.8. HHrerpupoBaHue TPUTOHOMETPUUECKUX (YHKIMK (yHHBEpCaJbHas TPUTOHOMETpHUYECKAs
MOJICTAHOBKA, HEKOTOPbIE YaCTHBIE CITydan).

Tema 6. OnpeaeieHHbII HHTErpas

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

6.2. HeoOxomumoe ycloBUE HHTETPUPYEMOCTH (TeopeMa 00 OrpaHUYEHHOCTH HHTETPUPYEeMOit
(GyHKITUN).

6.3. Cymmbl lapOy u ux cBoiicTBa.

6.4. Kpurepuii uHTErpHpyeMOCTH GYHKINH.

6.5. HuTerpupyemMocTs HENPEPHIBHON (YHKIUH.

6.6. HHTerpmpyeMocTb MOHOTOHHON (YHKIIUH.

6.7. CpoiicTBa ONpEEICHHOTO UHTEerpasia (JIMHEWHOCTb, HMHTETPUPYEMOCTh MPOU3BEICHUS
UHTETPUPYEMBIX (YHKIIHIA).

[a.b]

6.8. CpolicTBa ompeeieHHOro HHTerpaia (QyHKIHs, HHTeTpUpyeMas Ha

c, C3 [
J=]+]
[al’ bl] - [a’ b] , AIIUTUBHOCTD, & k! G

6.9. OueHku UHTErpajoB (MHTErpajll OT HEOTPULATEIbHONH (YHKIMH HEOTPHIIATEINIEH,
MHTETPUPOBAHUE HEPABEHCTB).

6.10. Teopema o cpeHEM Ui ONpeeIeHHOro nuTerpana. CiaecTBUS U3 TEOPEMBI O CPEIHEM.
6.11. MHTerpan c mepeMeHHBIM BEpXHHM MperesoM. TeopemMa O HENPEephIBHOCTH HHTErpaya C
NEPEMEHHBIM BEPXHUM MPEIEITIOM.

6.12. Teopema o muddepeHITPyEeMOCTH HHTErpalia C IEPEeMEHHBIM BEPXHUM TPEICIIOM.

6.13. CymecTBoBaHHE IEPBOOOPA3HOM HENPEPHIBHON (PYHKIIMH.

6.14. ®opmyna Herorona-Jleltoauma.

6.15. 3ameHa epeMeHHOI B ONpe/IeICeHHOM UHTErpaJe.

6.16. MHTErprpOBaHme IO YaCTsIM B OTPE/ICTICHHOM HHTETpale.

6.17. IlpuoskeHust ONpeAeNeHHOro MHTerpana (IUIoIIaJb KPUBOJMHEHHON Tpamenuu, IUiomaib
KPUBOJIMHEHHOTO CEKTOpa, O0BEeM Telda BpalIeHUs, O0bEeM Tela C W3BECTHOM IUIOMIAIBIO
MOTIEPEYHOT 0 CEYSHHUS, AITMHA JYT'Y KPUBOM, IJIOMIA/ (b TOBEPXHOCTH BPAIIECHUS ).

6.18. HecoOctBennble wuHTEeTpanbl. OmpeneneHuss HECOOCTBEHHBIX HMHTETPAJIOB BYX THIIOB.
[ToHsiTHE CXOIMMOCTH.

6.19. Kpurepuit Komm cxoguMocTn HeCOOCTBEHHBIX HHTETPAJIOB.

6.20. CBoiicTBa HECOOCTBEHHBIX HHTErpanoB (IMHEHHOCTh, Qopmyna Helorona-JlelboHua,
WHTETPUPOBAHHE IO YacTsIM, 3aMEHa TIEPEMEHHOT0, MHTETPUPOBAHIE HEPABEHCTB).

6.21. CpoiicTBa HECOOCTBEHHBIX MHTEIPAJIOB OT HEOTPHULATENIbHBIX (DYHKIMN (IPU3HAK CPaBHEHUS,
MHTETPaJIbl OT SKBUBAJICHTHBIX (PYHKLIU).

, MHTErpUpyeMa Ha



6.22. AGconroTHasT M YCJIOBHas CXOJIMMOCTh HECOOCTBEHHBIX HWHTETPAIOB (OMpeAeneHus, u3
a0COJIFOTHOM CXOJIMMOCTH CJIEAYET CXOUMOCTh B OOBIYHOM CMBICTIE).

6.23. IIpusnak Jupuxie cxonuMoCTH HECOOCTBEHHOTO HUHTETpaa.

6.24. Tlpusnak AGenst CXOIUMOCTH HECOOCTBEHHOTO HHTETpasIa.

Tema 7. UnciioBble 1 GyHKIHMOHANbHBIE PAIbI

7.1. Yucnosble paasl. OnpeneneHne CX0JuMOCTH.

7.2. HeoOxoammoe ycloBHe CXOAUMOCTH psifa.

7.3. CpoiicTBa CXOIAIIMXCSA PSAOB (CXOOUMOCTH CyMMBI DPSIOB, CXOJUMOCTh OCTaTKa psija,
IPYNIIAPOBKA CIIaraeMbIX CXOSIETOCS PAa).

7.4. Kpurepuii Komm cxoauMoCTH 4MCIOBOTO psija.

7.5. CXoIMMOCTh HEOTPHUIATEIBHBIX pANOB: PA CXOIMTCS, €CIIH IOCIEN0BATEIbHOCTh
YaCTUYHBIX CYMM OTpaHHYECHA.

7.6. CX0IMMOCTh HEOTPHUIIATEIILHBIX PSIIOB: HHTETPATBLHBIN MPU3HAK.

7.7. CXOIMMOCTb HEOTPHUIATENBHBIX PSJIOB: MPU3HAK CpaBHEHUs (B (opme HEpaBeHCTBA U B
npenenbHon hopme).

7.8. CXoIMMOCTh HEOTPHIATENBHBIX psnoB: npu3Hak JlamamOepa (B popmMe HepaBeHCTBAa U B
npenenbHon hopme).

7.9. CxomuMocTh HEOTpUIATENbHBIX  psfoB: mpu3Hak Komwu (B Qopme HepaBeHCTBA U B
npenenbHon hopme).

7.10. 3nakonepemenHble psabl. [loHATHS aOCOMIOTHONW M YCIOBHOM cxomuMmoctu. Teopema: eciu
psia aOCOIOTHO CXOIMTCS, TO OH CXOJUTCS B OOBIYHOM CMBICIIE.

7.11. 3unakouepenyromuecs psaabl. [Ipuznak JleiiOHMIIa CXOAMMOCTH 3HAKOYEPEYIOIIErocs psijia.

Zakbk

7.12. TIpeoOpaszoBanue Abens. JleMMa 00 OIIEHKE CyMMBI k=1 :

Sab,

7.13. Tlpusnak AGens cX0IUMOCTH psiga n=L .
Zan bn

7.14. ITpusnak upuxiie cXoAUMOCTH psja "=t

7.15. CrenenHoii psa. Paguyc cXoquMoCTH CTENIEHHOTO pAJa.

7.16. Psan Teiinopa. Teopema o cxonumoctH psiaa Teiinopa.

7.17. ®@yHKIMOHAIbHBIE IOCIENOBATEILHOCTH U psiibl. [lOHATHA MOTOYEYHONM M paBHOMEPHOI
CXOAUMOCTHU (PYHKLIMOHAIBHBIX NOCIE0BATENbHOCTEN U psiioB. [IpumMepsl.

7.18. Kpurepuit Komm paBHOMEpHOH CXOAMMOCTH (PYHKIIMOHAIBHBIX ITOCIEIOBATEIBHOCTEH H
PAIOB.

7.19. TIpu3nak Beiiepmrpacca paBHOMEPHOH CXOAMMOCTH (HYHKIIMOHAIBFHOTO PsIa.

7.20. Ilpu3naku AGens u Jlupuxjie paBHOMEPHOH CXOAMMOCTH (DYHKIMOHAJIBHOIO psija

> a, (b, (X)

n=1 (0e3 mokazaTenbCcTBa).

7.21. HenpepbIBHOCTb CYMMBI PABHOMEPHO CXOJSALIMXCS MOCIIEA0BATEIbHOCTEH U PAIOB.
7.22. YcnoBust HHTETPUPYEMOCTH ()YHKIIMOHATBHBIX MTOCIEI0BATEIBHOCTEH U PS/IOB.
7.23. YcnoBus nuddepeHunpyeMocT GyHKIIMOHAIBHBIX MTOCIEI0BaTEILHOCTEH U PSIOB.
7.24. PapHOMepHas ~ CXOAMMOCTH  CTENEHHOTO  psla BHYTPH  OOJNACTH  CXOJWMOCTH.
JuddepenumrpoBanue U UHTETPUPOBAHUE CTETIEHHOTO Psiia.

7.25. Pager @ypre. Onpenenenne K03QPUITMEHTOB 110 MeTo 1y Dittepa-Dypbe.

7.26. Jlemma Pumana.

7.27. Yactuunas cymma psima @ypee. MaTerpan Jnpuxie.

7.28. Ipunamun nokanuzanuu. [IpusHaku Junau u Jlunmmna cxogumoctu psina Oypbe.

7.29. Paznoxxenue GpyHKIMH, 33JaHHOM Ha [0’ d ] TOJIBKO II0 KOCUHYCaM U TOJIBKO I10 CUHYCaM.

7.30. Pasznoxxenue B psix Dyphbe Ha OTpe3Ke [_ l, I].



Tema 8. IIpocTtpancTBo R" 1 (pyHKIMH MHOTHX NepeMeHHbIX

n
8.1. TIlpoctpanctBo R (ompeneneHue, onepanum CIOKEHHS M YMHOXEHHS HA KOHCTAHTY,
CKaJIIpHOE TMPOM3BEJCHHE, HOpMa /CBOWCTBA HOPMBI/, PAcCTOSHHUE /CBOIMCTBAa pacCTOSHHS/).
MeTtpudeckoe IpoCTPaHCTBO.

n
8.2. MuoxectBa B R’ (1mapsl, mapasenenumesisl, mpsaMas, OTPE30K, JIyd, KpHBas).

n
8.3. KJ'IaCCI/I(bI/IKaI_[I/IH TOYECK U MHOXCCTB B R (TO‘IKa IIPUKOCHOBCHUSA, 3aMBIKAHUE, 3aMKHYTOC
MHOXCCTBO, BHYTPCHHAA TOYKA, BHYTPCHHOCTb, OTKPLITOC MHOXKCECTBO, IMPCAC/IbHAd TOYKa,
TpaHU4YHaA TOYKa, I'paHulla, BBIITYKJIOC MHOXECTBO, CBA3HOC MHOKECTBO, 06J'IaCTB).

8.4. Tpemen mocmemoatensoctd B R .Teopema: CXOAMMOCTb IMOCIEIOBATEIBHOCTH B R
HKBUBAJICHTHA CXOJUMOCTH IOCIIEI0BATEILHOCTEH-KOOPAUHAT.

8.5. EnmHCTBEHHOCTH Mpeferna CXOAAMIeHCs TOCIe0BaTeIbHOCTH.

8.6. OrpaHu4eHHOCTh CXOSIIEHCS MOCIEA0BATEILHOCTH.

8.7. Kpwurepwmii Komm cxoauMocTy mociie10BaTeIbHOCTH B R",

8.8. Teopema  bosbnano-BeiiepmTpacca  (orpaHmueHHass  TOCIEAOBATEIBHOCTH  HUMEET
CXOJISIIIYIOCS TIOJITIOCIIEA0BATEILHOCTB ).

8.9. Apudmernueckue orneparuy co CXOSIIIAMUCS TOCICIOBATSIIEHOCTSIMH.

8.10. IlonsTHE KOMIIAKTa METPUUIECKOTO ITPOCTPAHCTBA.

8.11. dynknyu B R". Jluneiinsie (byHKIWH, TUHEWHBIA ()yHKIIMOHAI.

8.12. Ilpenen ¢ynkuun B TOouke. OmpeneneHus TMpenena uepe3 HEpaBEHCTBA M 4Yepes
MOCJIEIOBATEIbHOCTH, SKBUBAJICHTHOCTD OTIPE/ICICHUH.

8.13. Teopema o mpejiesie CyMMBI CXOASIIEHCS OCIEI0BATEIbHOCTH.

8.14. HenpepsIBHOCT ()yHKIIMM MHOTHX TIepeMEeHHBIX. CBOWCTBA (YHKIIMI HETIPEPHIBHBIX B TOUKE.
HenpepbIBHOCTh Ha MHOXKECTBE.

8.15. Teopema Beiiepmrpacca: (yHKIMS, HENpepbIBHAS HAa KOMIIAKTE, OTPaHWYEHA HA 3TOM
KOMITAKTe.

8.16. Teopema Beiiepmrpacca: ¢GyHKIMH, HENpepbIBHAS Ha KOMIIAKTE, NPUHUMAET HAa 3TOM
KOMITaKTe CBOM HauOoJIbIllee U HAaUMEHbLIee 3HAaYEeHUS.

8.17. Teopema 0 MPOMEKYTOYHBIX 3HAYCHUAX (DYHKIMH, HETIPEPHIBHOIN HAa KOMITAKTe.

8.18. PaBHOMepHas HeMpepbIBHOCTh (DYHKIIMK MHOTHX NepeMeHHbIX. Teopema Kanrtopa.

Tema 9. {uddepenunanbHoe ucuucjeHne PyHKIMil MHOTHX NepeMeHHbIX.

9.1. JuddepenuupyeMocTs (QYHKIUHM MHOTHX IepeMeHHbIX. HeoOxomumble U T0CTAaTOYHbIE
ycnoBus AugdepenunpyeMoct GyHKIMU. YacTHbIE TPOU3BOAHBIE.

9.2. Jlocratounble ycnoBus aupdepeHunpyemMoct (yHKIMM B TOuke (Teopema i ciydas
(GYHKIMH IBYX [TEPEMEHHBIX).

9.3. uddepeHnpyeMocThb CI0KHON (QYHKIIHH.

94. Jludpdepennman  (yHKIUHM  HECKOJBKHX  IMEPEMEHHBIX. VHBapuHaHTHOCTH  (HOPMBI
nuddepeHImana NepBoro nNopsaKa.

9.5. TIlpaBuna nupdepeHunpoBaHms.

9.6. dopmyna KOHEUHBIX NpupalieHuit Jlarpanxa.

9.7. Teomerpuyeckre MPHUIOKEHHUS TPOU3BOJHON (DYHKIIMA MHOTHX TTIEPEMEHHBIX (KacaTenbHas K
psSMOii, KacaTeabHasl IVIOCKOCTh K TpapuKy (GYHKIIMU ABYX NEPEMEHHBIX).

9.8. TlpowmsBoanas mo HampasieHuto. [ paguent. HampaBnenne Hanckopeumero pocta GyHKIIHH.
9.9. YacrtHble NpoU3BOHBIE MTOPAIKOB. TeopeMa 0 CMEIIaHHBIX TPOU3BOIHBIX.

9.10. /TuddepeHnransl BEICIIAX MTOPSIKOB.

9.11. ®opmyna Teitnopa 11t PyHKIMI MHOTUX IEPEMEHHBIX.

9.12. DxcTpeMyMBbI (HYHKIHI MHOTHX TIEPEMEHHBIX.

Tema 10. UnTerpajbHoe ncunciaeHue GyHKINUI MHOTHX NepeMEeHHbIX

10.1. MnTerpaisl, 3aBUCSIINE OT TapaMeTpa.

10.2. 'amma-pynkuus Ditnepa.

10.3. Bera-dynkmus Ditnepa.

10.4. DnemMeHTHI TEOPHH MEPBI.



10.5. Ompenenenne aBoitHOro wuHTerpana. VMHTerpupyeMocTb HempepbiBHOM ¢yHKuuu (63
JIOKa3aTeNIbCTBA).

10.6. CBolicTBa HHTETPUPYEMBIX (PYHKITHI.

10.7. Berunucinenue ABOMHOrO wuHTErpajga (CBEIEHHWE K TIOBTOPHOMY HMHTETPUPOBAHUIO) IS
IIPSIMOYTOJIBHOM M IPOU3BOJIbHOM 00sacTei.

10.8. IIpunoxxeHust IBOMHOTO HHTETpaJia (BEIYUCICHUE TIJIOMIAEH, MacC M O0BEMOB).

10.9. 3amena mnepeMeHHBIX B JABOHHOM wuHTerpane. llomspHble M 00OOILICHHBIE MOJISPHBIC
KOOPJIMHATBHI.

10.10. TpoiiHple W MHOTOKpaTHbIE HHTETpalbl. 3aMeHa NEPEMEHHBIX B KpaTHOM WHTETpaje.
Cdeprueckue 1 HUIMHAPUUECKUE KOOPIHHATHI.

10.11. HecoOcTBeHHBIE KPaTHBIC HHTETPAJIBI.

10.12. KpuBbie B R* us R°.

10.13. KpuBonuHeiiHble HHTETpalibl 110 THMA: ONpeiereHne, CBOMCTBA, PU3UIECKUN CMBICI.

10.14. KpuBoauHeHHbIE HHTETPaAIBI 20 THIIA: OTPE/IeIICHUE, CBOMCTRA.

10.15. ®opmymna ['puna.

10.16. Brpruncnenue miomaaen ¢ moMoIbio KpUBOJIMHEHHOr0 HHTErpaja 2ro TUma.

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

10.18. TToBepxHOCTH B R, Koopaunats! Ha moBepxHOCTH. BekTop HOpMany.

10.19. Berumncnenue miomaay noBepxHoctd. CBOMCTBA IIIOMIAN TOBEPXHOCTH.

10.20. IloBepxHOCTHBIC HHTETpAJIBI 1TO THIIA: ONpEAeTIeHHEe, CBOMCTBA, (PU3NIECKUNA CMBICIL.
10.21. TloBepXHOCTHBIC HHTETIPAJIBI 2T'0 TUIIA: ONPEACICHHUE, BBIYHCIICHHUE.

10.22. ®opmyna Ctokca.

10.23. ®opmyna OcTporpaackoro.

5. O0pa3oBareibHbIe TEXHOJOTHMH, B TOM YHCJe TEXHOJOTHH 3JIeKTPOHHOTO O0Yy4YeHHs W
JAUCTAHIMOHHBbIE 00pa3oBaTe/bHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

B npornecce 00ydeHus UCIONB3YIOTCS CIeNyIolne 00pa3oBaTeIbHbIE TEXHOIOTHHU:

AKajieMHYecKas JIEKIMs € 3JIeMeHTAMM JIeKUMHU-0eceabl — [I0CIeI0BaTeIbHOE  U3JIO0-
JKEHUE MaTepuaia, OCYIIECTBISEMOE INPEUMYIIECTBEHHO B BHJE MOHOJIOra IPENOJaBaTels.
DneMeHTHI JIeKIIMU-0ece/1bl 00eCcTIeYrBat0T KOHTAKT IPENoAaBaress ¢ ayIuTOpueH, 4To MO3BOJISET
NpUBJIEKaTh BHUMAaHHE CTYJEHTOB K Hambosiee Ba)XKHBIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJICKATh
UX B Y4€OHBIN Mpoliecc, KOHTPOJIUPOBATH TEMII U3JI0KEHHS y4eOHOro Marepraia B 3aBUCUMOCTH OT
YPOBHS €TI0 BOCIIPUSATHS.

Jlekumsi — 1aeT nepBoe 1eJIOCTHOE MPEJICTaBICHUE O AUCLIUIIIIMHE U OPUEHTUPYET CTYJEHTa
B CHUCTEME M3y4YEHUS NAHHOM AUCHUIUIMHBL. CTyIEHTBHl 3HAKOMSTCS C HAa3HAYEHUEM M 3aJadaMu
Kypca, €ro pojbl0 U MECTOM B CHCT€ME€ Y4E€OHBIX AMCLUMIUIMH U B CUCTEME MOATOTOBKH B IIEJIOM.
Jaercs xkpatkuil 0030p Kypca, UCTOpUS Pa3BUTHS HAYKHU U MPAKTUKHU, TOCTHXKEHUS B 3TOH cdepe,
MMEHa M3BECTHBIX YYEHBIX, M3J1araloTcsl MEpCHeKTHUBHBbIE HampaBieHHs uccienoBaHuil. Ha stoit
JEKIIMM BBICKA3bIBAIOTCS METOJMYECKHE M OpraHU3allMOHHbIE OCOOEHHOCTH pPAa0OTBI B PaMKax
JAaHHOW JUMCHUIUIMHBI, a TakKe JaeTcs aHalu3 pPEKOMEHJyeMOH y4eOHO-MEeTOINYEeCKOM
JUTEPATYPHI.

KoHcyabTanum — BHJ y4ueOHBIX 3aHATHH, SBISIONIMKICA OJHOM H3 (OpPM KOHTPOJIS
CaMOCTOSITENNbHOW ~ paboThl  cTyaeHToB. Ha  KOHCymbTamusx 1o mOpoch0e  CTYACHTOB
paccMaTpuBaIOTCSl HauOojee CIIO0XKHbIe MOMEHTHl IPH OCBOCHHM MaTepHajia JUCIMILIHHBI,
npenojaBaTesib OTBEYAeT Ha BOMNPOCHl CTYAEHTOB, KOTOpPble BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.



6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOIr0 TPOrPaAMMHOIO
o0ecrieyeHusl, MCIOJIB3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTeIbHOIO Mpouecca Mo
AUCHUILINHE

B nmporecce ocyrecTBiaeHns 00pa30BaTeIBHOTO MPOIIEcca MO JUCIUTIIINHE UCTIOJIb3YIOTCS:

st opMUpOBaHUS MATEPHAIIOB I TEKYIIETO KOHTPOJS YCIEBAGMOCTH W TPOBEIACHUS
MIPOMEKYTOUHOM aTTeCTalluu, A1 (OPMUPOBAHUS METOIMYESCKIX MATEPHUAJIOB TI0 TUCIUTIIINHE:

- mporpammbl Microsoft Office;

- m3pareabckas cucteMma LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 JaHHBIX H HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJIEHUN 00Pa30BaTeILHOI0 Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B npouiecce ocyiiecTBiaeHUs 00pa30BaTEIBLHOrO MpoLecca M0 AUCHUIIIINHE UCIIONIb3YIOTCS:

- ABroMatusupoBaHHas OubOnuoreyHo-uHpopmanuonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrekTpoHHO-0MOMMoTedHast cucrema «HOpaiit» https://urait.ru

- DnekTpoHHO-0MOMMoTedHas cucrema «Jlanby http://e.lanbook.com/

- DnekTpoHHO-O0ubMHoTeuHas cuctema «KoHcynbTant CTyaeHTay:
https://www.studentlibrary.ru/

8. IlepeyeHb  OCHOBHOII W  JONOJHHUTEJIbHOW  Y4yeOHOIl  JHMTepaTypbl, pecypcoB
HHGPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpH HEO0XOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. Kiumos B. C. OnHoMepHBIi MaTeMaTiHueckuil aHamms. SIpocnasis, SApl'Y, 2005/2006.
Yacrs |. http://www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf
Yacrs Il. http://www.lib.uniyar.ac.ru/edocs/iuni/20060287.pdf
2. Kitumog B. C. MHoTrOMepHBII MaTeMaTudeckuit ananus. - Slpocnasis, SApl'Y, 2009.
Yacrs |. http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
Yacrs I1. http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf
3. Hemunosuy b. II. COopHuUK 3a1ad U yNpakHEHUH 1O MaTeMaTHYECKOMY aHajIu3y —
Cankr-IlerepOypr: Jlans, 2023. https://reader.lanbook.com/book/332675
0) AOMOJIHUTEIbHAA JUTEpPaTypa
1. ®uxrenronsn I'. M. Kypc auddepennnanbHOro U HHTErpaibHOro ucuncienus. B 3-x 1.
— 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. Tep-Kpukopo A. M., llabyaun M. U. Kypc maremarndeckoro ananusza. M.: M3a-Bo

M®THU, 2000. https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-
SCNO0000/000.html

3. B. C. Kimmmos, A. 0. VYxamoB Pemenne 3amad MaTeMaTHYeCKOTO aHalau3a C
WCIIONb30BAHUEM CHUCTEM KOMIIBIOTEpHOW MareMaTtuku - Spocnais: Apl'Y, 2014.

http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/
http://www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20060287.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf
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://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf

9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE

MarepuanpHo-TeXHHYeCKast 0a3za, HeoOXoauMmas Uil OCYIIECTBICHHUS 00pa3oBaTEIbLHOTO
nporecca Mo JUCHUIUIMHE BKIIIOYAET B CBOM COCTAB CIEHUAIbHBIC TOMEIICHHUS:

- ydeOHbIe ayTUTOPUH JUIS TIPOBEACHUS 3aHATHH JICKIIHOHHOTO THIIA;

- y4eOHbIe ayJUTOPUH IS IPOBEICHUS TPAKTUUECKHUX 3aHATHIH;

- y4eOHbIE ayTUTOPUH [UIS IPOBEACHUS IPYNIIOBBIX U MHIUBHIYaIbHBIX KOHCYIbTAIIHIA;

- ydyeOHBIE AyJUTOPUHM JJISI MPOBEICHMS TEKYLIETO KOHTPOJS U  IMPOMEXYTOYHOU

aTTeCTaluH;

- MOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- MIOMEUICHHUS U XpaHEHHs] ¥ MPO(PUIAKTHUECKOTO OOCTY)KMBAHUS TEXHUYECKUX CPEICTB

o0OydeHusl.

CrenuanpHple TIOMEIIEHUS YKOMIUIEKTOBAHBI CPEICTBAMH OOYYEHHS, CIYXKAIIUMHU s
npezcTaBiIeHus yueOHoi nHpopMauy O0IBIION ayAUTOPHH.

[Tomemienust Ansi CaMOCTOSTENBHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOYEHHS K ceTH «VHTepHeT» u o0ecrneyeHHeM J0CTyma K
AIIEKTPOHHOH HH(pOopMaIoHHO-00pa3oBaTensHOU cpeae SAplY.

ABTOpBI:

[Tpodeccop xadempsr
MaTeMaTHYECKOro aHaJIn3a, JI.().-M.H. B. C. Kiiumos

JoueHt xadenpsl
MaTeMaTHUYECKOTO aHalu3a, K.().-M.H. A. 1O. Yxanos



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

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MTPOMEKYTOYHOM aTTecTAllMU CTYAE€HTOB
o AUCHMILIHHE

1.TunoBbie KOHTPOJIbHBIC 3a/ITaHUS U UHBIC MAaTE€PHAJIbl, HCII0Jb3YEMbIC B IIpOoLECCE
TEKYLIEro KOHTPOJIA yCIIEBAEMOCTH

[Ipumepsl 3aganuii s sk3amena. Cemectp 1

Ne 1

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

T Iy

, 13 s anin+1)
E (—1)™'m —{—L]*T.
m=1

2. Haiiti nepsyto nponssoay o dy HKIHE
f(z) = (0,4 cos(8z + 5) — 0,6sin0, 87)°.
3. Haiirn npesen nocie1oBaTelbHOCTH

i ey F = S
(n+57*—nn+7)°
5 .

In =
mn

4. HaiiTi uHTepBAIL] BOSPACTAHHA H yORBAHUHA (Y HKIIHH
flx) =47 — 212 + 182 + 7.
Ne 2

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

2. Haiitu nepeyro nponzsoimyo &y HEIHE

sin' r

flz) =

+ in

lr+1 sin'r+1

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

4. Hailrn nurepeansl pospactannd o yoseanus dy KM

f(z) =2° — 55 4+ 52° — 1.



Ne 3

1. Mecnons3ys OpHHIHI MATEMATHHECKOH HEIYKIIHH, J0KAZATE DARSHCTRO!

i ot M+ 1)(2n + 1)(3n? + 3n — n

30
2. Haiimu nepeyr NPOHIBOIHY . iy HKITHA
1 sin! r
T) +In .
f{ Cosinfr+1 sinr+1
3. Haiimu npenen nocieloRaTe T bHOCTH
n?+1 3n?

Tn =

M1 6Gnil

4. Haiitn uETEpBAIL BO3pacTAHHA W YORIBAHAA (hYHKIHH
f(r) = 82" — 2%
Ne 4

1. Mcnone3ys DpHHIHI MATEMATHHECKON HEIYKIIHH, JOKAZATE PABCHCTBO:

- n(n+ 1)( n—l]
2 M= ——p

m=1

2. Haitrn nepeyro nporzsoanyio ¢y HKIHR

v"'r_—u"'ECDEI

I = e ez

3. Haiita npenen nociaenosaTeIbHOCTH
of20% 41
Tn = | ————.
" 3n? —2
4. Haiitn uETEpBAIIL BO3pacTAHHA W YORIBAHAA (hyHKIHH

f(x) = (z — 12z + 3)?



[Ipumeps! 3apannii 11 sxk3amena. Cemectp 2
Nel

1. Haiitu unrerpasn

1
/:sgvl — r2dz.
0

2. NcenemoBars Ha CXOIUMOCTD PST

i 5+ 3(—1)m*t
n '

n=1

3.BoisicHnTh, Kakoii mHTerpas 6osbIie

1 1
. P B
/e_m sinrdr um /e T sinrdr.
0 0

4. Mycrs = € (—1,1). JlokasaTh paBeHCTBO

k_ /—ln

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

Ne 2
1. Haiitan uaTerpan
In2

/. ver —1dx.
o
2. UcenenoaTk Ha €XOIMMOCTE Psijl

-
Z arcign

n?+1°
n=1

3. lokasaTe HepaBeHCTBO

/' sinT - ™
0 2 ‘\',5/5

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



1. Haitti uaTerpas
In2

f re Tdu.

0
2. McenemoBaTh Ha CXOMUMOCTD P

o . 9,
Z sin? 3n
nyn

n=1

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

lim f(xr) = a,

T—00

TO
T

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

4. VccneqoBaTh ¢XOMUMOCTD PSITa

o0 ;\.a

E —. (a.beR).
b

P +1

Ne 4
1. Haiiti waTerpan

rsinrdr.

D\:i

2. UccrenoBarh HA CXOIUMOCTD DS

> cos(7/4n)

< V2P + 1

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

T

lim %/f(t) dt,

T—oo
0

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

> 1
Z k° sin? I a € R.
k=1 '



IIpumeps! 3anannii A sx3amena. Cemectp 3
Nel
1) Haiitu skerpemymbl byHKINN 2 = © +y, 1ph yejaosun  z2 +y? = 8.

2) Haiitu ypaBHenune kacaTeabHON MIOCKOCTH K MOBEPXHOCTH

Yz = a® B Touke (0, o0, 20).

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

r=-—1,r=2

4) BerancanTh KpHBOJIMHEHHBIT HHTErPa

fzds,
LY

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

Ne 2

1) Haiitu skerpemymbl dbyHKIHI

z2=—I°—

o2
2 Y

DR npu yciaosun  x +y = 1.
2) Haiitn ypaBHeHMne KacaTebHOIl IIIOCKOCTH K ITOBEPXHOCTH

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

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

4) Ber4ucanTh KpUBOJIMHEHBI HHTErPAT

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

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



Ne 3

1) Haiitu skcrpemymbl byHKIHH

» =2 4+4* upmycropmn (z— 1) +4* =1

2) Haiitn ypaBHeHne KacaTesbHOli IJIOCKOCTH K [OBEPXHOCTH

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

o

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

4) BeI4ucimTh MOBEPXHOCTHBIH HHTErpaJl

ff vV R? — 12 — 2 ds,
S

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

1) Haiitu skerpemymbl hyHKIHEI

2

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

2) Haiitn ypaBHeHHe KacaTelbHOM MJI0CKOCTH K TI0BEPXHOCTH

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

r=0r+y=21r—y=2

4) BbI1uc/IUTh OBEPXHOCTHBII HHTErPaJl

/f zdx dy,
5

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

'.‘iw| Nw
I
—



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
yCBOEHHA. Bce mpuBOAMMBIE ONpENENEeHHs, TEOPEMBbl M IIPUMEPHI 3aJad MOXKHO HAWTU B
pPEKOMEHI0BaHHOU uTeparype. OAHAKO OMNBIT IOKA3bIBAET, YTO OCBOUTH KYpC CAMOCTOSATEIBHO
yZaeTcsl TOJBKO OY€Hb HEMHOTHMM CTyIeHTaM. PekoMeHnyeTcs perysspHO NOCeIaTh JICKLUU U
3aHATHS 10 Kypey «lIpakTukym IO MaTreMaTH4eCKOMY aHaliu3y», BBIIIOJIHATH JOMAIIHHE
3aganud. [Ipu HeoOxo1uMoCTH — 00OpaIaThes 3a KOHCYIbTallMeH K npenojasarento. [locemenue
3aHATUI TO3BOJMT MOHATH, KAKHME TEMBbI M B KaKOM oObeme m3y4arorcs. [jis caMocTosITebHO
paboThl  Jlydlle TOJb30BATHCS PEKOMEHJOBAaHHOM IIpenojaBaTeleM JIMTEpaTypod u
MCTOYHUKAMHU.

B KOHIIE Ka)a0ro ceMecTpa CTYIEHThI CAAOT 3K3aMEH. DK3aMEH IPOBOJIUTCS B YCTHOM
dopme. Ilpu paboTe B AMCTAHIIMOHHOM PEXKHUME SK3aMEH MOXKET OBITh MPOBEACH B (Gopmy
3aJlaHus U1 CaMOCTOSATENbHOM paboThl. Bompockl K 3K3aMeHy INpeACTaBIE€Hbl B pasjele
«CoJepkaHue pazJzienoB AUCUMILIMHBDY HacTosIeld nporpammel. [IpuMepsl BapuaHToB 3aaHUN
JUls MUCbMEHHOW pabotbl npuBeaeHbl B Ilpunoxenun 1. Ilpu yctHOW ¢dopme sK3amena,
CTYIEHTY IIpeljaraercsi OWieT, coiepXalluid JBa TeopeTHueckux Bompoca. [Ipu orBere Ha
BONPOCHl TpeOyeTcss MPHUBECTU ONPEAEICHUS HCHOIb3YEMBIX MOHATUH U CHOPMYIMPOBATH
OTHOCSIIIMECS K BOIPOCY TeopeMbl. B mpoiiecce oTBeTa CTYIEHTY MOXKET OBITh MPEI0KEHO
pemars 3axady, OTHOCSINYIOCA K TeMe BompocoB. lIpumepsl 3amad mns Kakaoro cemecTpa
MoOkHO HaiiTu B [Ipminoxenun 1. [[nst Toro 4roObl MOJYYUTHh OLEHKY «YIOBJIETBOPUTEIBHO,
JIOCTAaTOYHO IPUBECTH HEOOXOJUMBIE OIpeesIeHUs, (OPMYIUPOBKH YTBEPKIACHUNH U OTBETUTH
Ha TPOCTbIE JOINOJIHUTENbHbIE BOMPOCHI. [ MOJyYyeHUs OLIEHKH «XOPOLIO» I «OTIMYHO»
TpeOyeTcsi NpPUBECTH JOKa3aTelbCTBA paccMaTpuUBaeMbIX yTBepkIeHMH. Ecium cryneHr
IPUBOJIUT JI0KA3aTEJIbCTBO TEOPEMBI, €My MOIYT OBITh 3aJaHbl BOIPOCHI JUIsI MPOBEPKHU
MIOHMMAaHHU JOKa3aTeNbCTBA.



