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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 «MaTeMaTUYeCcKHi aHalnu3» H3Yy4aeTcs Ha IPOTSIKEHHMM IEPBBIX YEThIPEX
CEMECTPOB U OTHOCUTCS K 00s13aTeIbHOM yacT 00pa30BaTeIbHOM IPOrpaMMbl U BXOJUT B MOJYJIb
«Marematuka I», nogmonynp «MareMaTudeckuil aHanu3». 3HaHMS, MOJIyYEHHbIE NPU U3y4YEHUU
Kypca HeOOXOAUMBI JUIsl U3y4eHUs TaKUX AUCHUILIUMH Kak JuddepeHaabHble ypaBHEHUs, TEOPHs]
(GYHKIMI KOMIUIEKCHOW IEPEMEHHOM, TEOPHs BEPOSITHOCTEN M MaTeMaTH4ecKasi CTaTUCTUKA, TEOPHS
uHpopMmanuu u ap.

3. Ilmanupyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydeHus AUCLMILIMHBI HAIPaBJiIeH Ha (POPMUPOBAHUE CIEAYIOLUIMX KOMIETCHUIUI
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTtenust cieayommx 3HaH| i, yMEHHUM, HaBbIKOB U

(w1n) ombITa NEATETBHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeyennb
KOMITeTeHLUsI KOMIIETeHIIHH IVIAHUPYEMBIX Pe3yJIbTaTOB
(koa u opmyJIHPOBKA) (kox 1 popMyJIHpPOBKA) o0yuyeHust

OowmenpogeccuoHaJIbHbIC KOMIIETEHIMH

OIIK-1

Crioco6eH KOHCYTBTHPOBATh
Y UCTIONB30BATh
(hyHIaMeHTaILHBIC 3HAHUS B
00JIaCTH MaTeMaTHYECKOTO
aHaln3a, KOMIUIEKCHOTO U
(hyHKITMOHATBHOTO aHaN3a
anreOpbl, aHATUTUIECKOM
reOMETPUH,
muddhepeHnnanbHON
F€OMETPHHU U TOIOJIOTHH,
nudhepeHnnaTEHBIX
YpaBHEHUH, TUCKPETHOM
MaTEeMaTHKH U
MaTeMaTU4YeCKON JIOTUKH,
TEOPUHU BEPOSTHOCTEH,
MaTeMaTHYECKOH
CTaTHCTUKHU U CIy4YaiHbBIX
MPOLIECCOB, YMCACHHBIX
METOJOB, TEOPETUUECKOM
MEXaHHKH B

N-OIIK-1.1

O6namaer 6a30BbIMH 3HAHUSAMHU,
MOJY4YEHHBIMH B 00J1aCTH
MaTeMaTHYSCKUX U (HJIN)
€CTECTBEHHBIX HayK

3HaTh:

- OCHOBHBIC ITOHATHUA
MaTEMaTHYECKOI0 aHAJIN3a;

- OCHOBHBIE TEOPEMBI
MaTeMaTHYECKOI0 aHaJIM3a.
YMerTn:

- peniath THIIOBBIC 3341
(BBIYHMCIIEHHUE TIPENIENIOB, BBIYHCIECHUE
WHTETpaJioB, U Jp.);

- peniath ¢ MOMOIIBIO METOIOB
MaTeMaTHYECKOI0 aHaIM3a
IMMPUKIIAIHBIC 3a1a4n (BBI‘II/IC.HCHI/IC
IIomaaei, 00beMOB, OTBICKAHUE
AKCTPEMYMOB (DYHKITUHM OJHOH H
MHOTI'UX IEPEMEHHBIX U T.II.).




npodeccuoHaTbHON

JeSITeTbHOCTH

YHuBepcajibHble KOMIETeH NI

YK-1 n-YK-1.1 3HaTh:

Crnioco0OeH ocyIecTBIsATh 3HaeT NpUHIMIEI cO0pa, 0TOOpa | - BO3MOKHOCTH PUMEHEHHSI METOAOB

TTOMCK, KpUTHICCKU aHAMHM3 | M 0000MIIeHUS HH(POPMAITHH MaTeMaTHYECKOTO aHaIM3a JJIs

Y CHUHTE3 HH(OpMaIuH, peLIeHHs TPUKITaHbIX 3a/1a4.

MPUMEHSATh CUCTEMHBII Ymern:

MTOIXOT ISl pEIICHUS - HHTEPIIPETHPOBATH PEIICHUS

MTOCTABIICHHBIX 3314 MaTeMaTHYECKUX 33]1a4 B TEPMUHAX
paccMaTpuBaeMoOu MPEeIMETHOM
obnactu.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI cocTaBiisgeT 15 3aueTHrix equnuil, 540 akaj. yaca.

Ne Tembl (pa3nenbl) Buap! yueOHBIX 3aHATHIA, DopMBbI TEKYLLIEr 0
n/n AUCUMILINHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO KOHTPOJIS1 yCIIeBaeMOCTH
HX coJep:KaHue padoTy CTy/1eHTOB,
U HX TPY/A0€MKOCTh Dopma NpPoMeKYTOUHOI
(B akajieMHU4€CKHX Yacax) aTrrecTalMu
2.
5 Konrakrnas padora - (no cemecmpam)
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1 |Teopwus npenenos 1 16| 4 2 5
2 |HenpepsIBHOCTh PYHKIMN 1 16| 4 2 5
3 |[IpomsBognast pyHKIIMHU 1 16| 4 2 5
4 UccnenoBanue QyHKIMiA ¢ 11161 a 5 5
MTOMOIIBIO TIPOU3BOIHBIX
2 |05 ] 335 |pk3amen
Bcero 3a 1 cemecTp 64 | 16 10 | 05 | 535
144 akapn. yaca
5 |Heonpexnenenuwidd uaterpan | 2 | 21 | 5 3 6
6 |OmnpeneeHHbIN HHTETpalL. 2 |21 6 3 7
7 Hucnossle U 2 |22 5 5 7
(YHKLIMOHAJIBHBIE PSABI
2 |05 ] 335 ]pk3amen
Bcero 3a 2 cemecTp 64 | 16 10 | 05 | 535
144 akap. yaca
n
8 [IpoctpanctBo R" n ¢pyHKIMMN 31211 5 3 6
MHOTHX TTePeMEHHBIX
Huddepennuanbaoe
9 |ucuucnenue GyHKIUHA 3121 6 3 7
MHOTHX IEPEMEHHBIX
HHTerpanbHoe UCUNCIEHUE
10 |pyHKUMI MHOTHX 31225 2 7
MEPEMEHHBIX
2 | 05| 33,5 pk3amen




Bcero 3a 3 cemecTp 64 | 16 10 | 05 | 535
144 axan. yaca
11 |Teopus npeaeiion 4 110 | 5 3 | 11 5
12 |Pagst @ypre 4 10| 5 3 |11 5
13 J1oTMOTHUTEIBHBIE TJIaBbI 4 12 6 s | 12 6
HHTETPAIbHOTO UCYMCICHHUS
2 | 05| 33,5 [hk3amen
Bcero 3a 4 cemecTp 32 | 16 10 | 05 | 495
108 akana. yaca
HUTOIo 224 | 64 40 | 2 210

Conep:xaHue pa3iesioB JUCHUTIIHHBI:

Tema 1. Teopus npenesion

1.1. MHOXeCTBO ICHCTBUTEIBHBIX Yncel (akcHOMBI, iNf, SUP, TeopeMa 0 TOUHOI BepXHEH TpaHu).
1.2. Tlpenen uucnoBoil mnocnenoBaTenbHOCTH. CBOICTBA CXOASIIMXCS TOCIEI0BATEIbHOCTEH
(EIMHCTBEHHOCTD TIPE/IeIia, OTPAHUICHHOCTH CXOISIICHCS TIOCTIEI0BATEIIBHOCTH, TIPEIET KOHCTAHTHI
lim ¢ =c, mepexon k peeiy B HEpaBEHCTBE, MIEPEX0]] K TPECITy B IBOHHOM HEPABEHCTBE).

1.3. beckoHedHO Mamble ocaeaoBaTeNbHOCTH. CBolicTBa 0.M. MOCIEI0BATENLHOCTEN (CyMMa IBYX
0.M. — 0.M., IIPOU3BE/ICHUE 0.M. Ha OTrpaHUYEHHYIO — 0.M.,
(x, >a) & (x,—a—0).

1.4. Apudmernyeckue omnepanuu cO CXOIAUIMMUCS IOCIEAOBATEIBHOCTAMU (TpeAes CYMMBI,
MIPOU3BE/ICHUS, OTHOIICHUS).

1.5. Beckoneuno Oombiide mociegoBarenabHocTH. CBolicTBa 0.0.  MOciIemoBaTenbHOCTENR
(HeOrpaHW4YEeHHOCTH, 1/ 6.M. = 0.0.).

1.6. MoHoTOoHHBIE MOCIEnOBaTeNbHOCTU. Teopema BeilepiiTpacca 0 cXoquMOCTH MOHOTOHHON U
OTPaHUYEHHOM MOCIIC0BATEIHLHOCTH.

n
1
1.7. Ywucno e (n0ka3aTeabCTBO CXOAUMOCTH IOCIEN0BATENIBHOCTH X, :(1+— ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3Kax.

1.9. ToamocnenoBarenbHOCTH. YacTHuyHBIE TpeAesbl, BEPpXHUH W  HIWKHUM  Ipeaelnsl
MOCIIE0BATEIBHOCTH (OIPEETICHHUS).

1.10. Teopema o mpejesne MOANOCIeA0BATENLHOCTH CXOAIIEHCS OCIe10BaTeIbHOCTH.

1.11. Teopema bonbrano-Beliepmtpacca (orpaHudeHHasi IOCJIEIOBATEIBHOCTh  COACPKHUT
CXOJISILIIYFOCS TTO/IITOCIICIOBATEILHOCTB).

1.12. llonsitue ¢dyHIAMEHTANBHOW mocnenoBarenbHOCTH. Kputepuii  Komm — cxomumocTH
MIOCJIE0BATEIBHOCTH.

1.13. lonsarue pynkuuu. Onpexnenenus npeaena GyHKIUM Ha s3bike O —¢ (mo Komm) u uepes
npezen nociuegoBatenbHocTH (110 ['eiine). Teopema 00 SKBUBaJICHTHOCTHU OIpEIeIeHUH.

1.14. Kpurepuit Komu cyniectBoBanus rnpejaena QyHKIMH.

1.15. Paznuunple TUnBl TpeAena  (YHKIUU: ler_l)ﬁa f(x)=A, rme a=c+0,c—0,00,+00—00,

A=B+0,B—0,00,+00,—00. Teopema 00 0OJTHOCTOPOHHUX TpeIeax.

1.16. JlokanbHble cBOICTBA (DYHKIIMH, UMEIOLIEH Mpeesn (OrpaHHuYeHHOCTh, COXpPAaHEHHE 3HAKA).
1.17. CpoiicTBa npezenoB GyHKIUH, CBSI3aHHbIE C HEPABEHCTBAMHU.

1.18. Teopema o cyiIeCTBOBaHHH OJHOCTOPOHHUX MPEIEIOB MOHOTOHHOM (DYHKIIMH.

1.19. 3ameHa mepeMeHHOM MTpH BEIYUCIICHUH TTPEIeNa.

1.20. HepaBeHcTBa 1 TPUTOHOMETPUYECKUX (DYHKIIUIA:

1.21. cosx<sm—x<1, xe| -2 X1 x=0,
X 2 2



1.22. [sin x| <X, VX

. N . sin X
1.23. TlepBbiit 3ameuaTenbublii npeaen lim ——=1.
x-=0 X

X—>00 X

1.25. CpaBuenue QpyHkiuii. O-CHMBOJIMKA, SKBUBAIEHTHOCTh. TeopemMa O BHIYMCICHUH MPEEIIOB C
HOMOIIBIO SKBUBAJIIEHTHBIX (DYHKIIHH.

Tema 2. HenpepbiBHOCTD GyHKINH

2.1. Tlonsatue HenpeprlBHOCTH (yHKIMU. HenmpepslBHOCTE ciieBa u cripaBa. Knaccudukanus Touex
paspbiBa pynkuu (1-ro pona u 2-ro pozaa).

2.2. CaoiictBa HenpepbiBHBIX (yHKumii (HempepsiBHOCTh QyHkimi f(X)+g(x), f(X)g(Xx) u
% ). HemmpepbIBHOCTD CIOKHON (QYHKITUU.

2.3. Teopema BeiiepmTpacca 00 orpaHM4eHHOCTH (DYHKIIMHM HETIPEPHIBHOW HA OTPE3KeE.

2.4. Teopema BeiiepmTpacca 0 JOCTH)KHMOCTH HETPEPHIBHON Ha OTpe3ke (PyHKIHMEW TOYHOM
BEpXHEW M HUKHEU rpaHeH.

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

2.6. Teopema Ko o mpoMexKyTOUHBIX 3HAUEHUSX HETIPEPHIBHON (DyHKIUH.

2.7. OOparnsie ¢ynkuuu. Teopema 00 oOpaTHOW (QYHKIMH (CyIIECTBOBaHHE, MOHOTOHHOCTH,
HENPEePbIBHOCTD) AJIs1 PYHKLIMU MOHOTOHHOM M HENIPEPBIBHOM Ha OTpE3Ke.

Tema 3. [IpousBoaHas pyHKIUM.

3.1. T'eoMeTpuyeckuii CMbICII TPOU3BOIHOM.

3.2. Tlpoussomusle anementapubix ¢pynkuuii (C, X", sin x, cosx, a*, e, log , X, In x, x* (@ € R) ).
3.3. Teopema 0 HENPEPLIBHOCTH (HYHKILMH, UMEIOLIEN IPOU3BOIHYIO.
3.4. OnpHOCTOpOHHHWE M OECKOHEUHBIE TIPOU3BOTHBIC.

3.5. TIpou3BOAHBIC CyMMBI, IPOU3BEICHUS U YACTHOTO.
3.6. TlpousBomHast CIOKHON QYHKITHH.

3.7. Tlpoumssomuble dneMeHTapHBIX (QyHKIMA (tan X, cotx,e™, sinh x, cosh X, arcsin x, arccosx,
arctan x, arccot x)

1.24. Bropoii 3amevarenbHbli penen lim [1+ 1) =e.

3.8. IlpousBojHas nMoka3aTeabHO-CTETIEHHON (QYHKIIUU [U(X)]V(X) .

3.9. Huddepennman ¢yaknun. [eomerpuuecknii cmbicn auddepennuana. [Ipumenenue
muddepeHimana Ui NpuOINKEHHBIX BBIYMCICHUH.

3.10. IlpousBoaHbIe BRICIIUX MOpsaKoB. @opmyna JleitOauma.

3.11. luddepenumansl BelcHMX MOpsakoB. MHBapuaHTHOCTH GopMbl TuddepeHiana nepBoro
NOpsI/IKa U OTCYTCTBHE MHBAPUAHTHOCTH (OpMBI s T hepeHIInaIoB MOPsIIKa BBIIIE IEPBOTO.
3.12. luddepenuupoBaHre napaMeTpruuecKy 3a1anHoi ¢yHkuuu (1-s1, 2-4, 3-51 TpoU3BOJHBIE).
3.13. TlonsTHE TOKaIBHOTO dKcTpeMyMma (yHKIHH. Teopema Depma.

3.14. Teopema Ponist 0 HynSX NpOU3BOJHOM.

3.15. Teopema Jlarpanxa (opmysa KOHEUHBIX TPUPAIIECHUH ).

3.16. CnencrBus u3 TeopeMsl Jlarpanxka

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

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

3.19. 9(Xy) =@ (%), @'(X) >y (X) = (X) > w(X), X> X,

3.20. Teopema Ko (06061meHHast popMysa KOHEUHBIX IPUPALICHUN ).
Tema 4. UccienoBanue pyHKUMIA ¢ TOMOIIBIO MPOU3BOAHBIX

4.1. Kpurepuii Bo3pacTaHus 1 yObIBaHUs (DYHKIIMM HA MHTEPBAJe.

4.2. JlocTaTOYHOE YCIIOBHE CTPOTOTO BO3pacTaHus (YOBIBaHUS) (QyHKIIHH.



4.3. Tlonste crtpororo Bo3pacTaHus (yObIBaHMsA) (QYHKUMH B TO4Ke. JlOCTaToOuHOE YCIOBHE
cTpororo Bo3pactanus (yObIBaHUs) QYHKIIMH B TOUYKE.

P(x) _ 9" (&)
w(x) w"(E)

4.5. ®opwmyna Teitnopa ¢ octaTouyHbIM WieHOM B popme Jlarpanxa.
4.6. Dopmyna Telinopa ¢ octaTouHbIM 4ieHOM B hopme [leano.
4.7. EQMHCTBEHHOCTH MIPEICTaBICHUS byHKIIUN B BHJIE

f(X)=a, +a,(X—X,)+...+a,(X—X,)"" +o((x— xo)”)
4.8. Pasnoxenune mo  ¢opmyne Teimopa  OCHOBHBIX  3JEMEHTapHBIX  QyHKIui  (
e”, sin x, cos x, (1+x)*, In(1+ X),...
4.9. BrpruucieHue npeaesioB ¢ moMoInbio hopmysisl Tewnmopa.

4.4. Muorounen Teiinopa pynkiun. BcnomoratensHas nemma

4.10. IlpaBuo Jlonurtanst pacKpbITHS HEONIPEIEICHHOCTEH (CIy4an HEeonpeIeIeHHOCTEH BIIa [6}

2]

4.11. DxctpeMyMbl (YHKIHMU (CTallMOHAPHBIE TOYKH, KPUTUYECKHE TOUYKH, CTPOTHUH IKCTPEMYM,
nepemeHa 3Haka). [lepBoe mocrarouHoe ycinoBue crpororo skcrpemyma ( f'(X) mensier 3Hak).

4.12. BTopoe 1 TpeTbe JOCTaTOYHBIEC YCIOBUS CTPOTOT0 SKCTpeMyMa (UCCIeI0OBaHHE HA SKCTPEMYM
¢ momosio f"(x),..., T M (x)).

4.13. HaubomnpIiee 1 HauMeHbIlIee 3HaYeHUsI (PYHKIIUU Ha OTPE3KE.

4.14. Bemykiiocts ¢yaknun. Toukn neperuda. JloctaTouHoe yCcI0BHE BRITYKIOCTH.

4.15. Heobxonumoe ycinoBHe TOUKM meperuda. IlepBoe um BTOpoe NOCTaTOYHBIE YCIOBUS TOUYKU
nieperuda (Bropoe — 0€3 J0Ka3aTeIbCTBA).

4.16. AcuMnToThl rpaduka GyHKIUH.

4.17. TlpumepHas cxema mocTpoeHus rpaduka QyHKIHH.

Tema 5. HeonpenejieHHbIH MHTErPaJ

5.1. HeomnpenenenHslii uHTEerpan (nepBooOpasHas, ONpeAesieHHEe HEOIpPENeIeHHOI0 HHTerpana,
HEOJJTHO3HAYHOCTb, IEPBOOOPa3HbIE OTIIMYAIOTCS Ha MIOCTOSHHYIO).

5.2. CpolicTBa HEOIPEICTCHHOTO HHTETpaa (JIMHEWHOCTD, 3aMEHA TIEPEMEHHOM ).

5.3. HHrerpupoBaHHe MO YaCTSAM B HEONPEAEICHHOM UHTETpaje.

5.4. VHTrerpupoBaHHMe palMOHAIBHBIX (QYHKIMHA (Teopema O pa3jIoXKeHHUU Ha MpOoCThie ipodu /6e3
JI0Ka3aTeNNbCTBA/, UHTETPUPOBAHUE MPOCTHIX ApOoOeii).

5.5. HHrerpupoBaHue BbIpRXEHUH, COIEpKAILUX PaIUKAIIbI.

5.6. Hurerpuposanue nuddepeHnnansHoro OnHOMA.

5.7. TloacranoBku Diinepa.

5.8. HMHrerpupoBaHne TPUTOHOMETPHUYECKUX (YHKIMK (YHHBEpCAJbHAasi TPUTOHOMETPHUYECKAs
MOJICTAHOBKA, HEKOTOPBIE YaCTHBIE CIIyYan).

Tema 6. OnpeaesieHHbII HHTErpas

6.1. Omnpenenennsiii unrerpan (Pumana). Onpenenenue (pa3OueHue, BBIOOpKA, HHTETpalbHAS
cymma).

6.2. HeoOxoaumoe ycinoBHe HHTETPUPYEMOCTH (TeopeMa 00 OrpaHMYeHHOCTH HHTETPHUPYEMOM
(GYHKITUN).

6.3. Cymmbl lapOy u ux cBoiicTsa.

6.4. Kpurepuit uHTETpHpyeMOCTH HYHKIINH.

6.5. HHTerpupyeMocTb HENPEPHIBHON (PYHKIUH.

6.6. HHTerpmpyeMocTb MOHOTOHHOH (YHKIIHH.

6.7. CaoiicTBa OIpeaeNeHHOro0 UHTerpana (JIMHEHHOCTb, HWHTETPUPYEMOCTb IPOU3BEICHHS
UHTETPUPYEMBIX (PYHKIIHIA).



6.8. CaoiicTBa onpeaeneHHOro nHTerpaia (GyHKIus, HHTETrpupyeMas Ha [a, b], WHTErpupyemMa Ha
Ca C3 Cy
J =]+
[ai’bl]c [a’ b], agJIUTUBHOCTh, & k! &,
6.9. Ouenku wuHTErpasoB (WMHTETpaJl OT HEOTPHUIATETbHOW (DYHKIMHM HEOTpHUIATEIEH,
MHTETPUPOBAHUE HEPABEHCTB).
6.10. Teopema o cpeHEM I OTPEAEICHHOr0 UHTerpasa. CiaeCcTBUS U3 TEOPEMBI O CPEIHEM.
6.11. UuTerpan ¢ mepeMEeHHbIM BEpXHHUM MpezesioM. TeopeMa O HENPEpbIBHOCTU HHTErpajia ¢
NEPEMEHHBIM BEPXHUM TIPEIEIOM.
6.12. Teopema o quddepeHIPYEMOCTH HHTETPaIA C IEPEMEHHBIM BEPXHUM PEICTIOM.
6.13. CymiecTBoBaHME TIEpBOOOPA3HON HENPEPHIBHON (PYHKIINH.
6.14. ®opmyna HeroTona-JleliOHua.
6.15. 3ameHa mepeMeHHOH B OINpeIeIICHHOM HHTETpaIe.
6.16. MaTerpupoBaHue Mo 4acTsAM B OIIPEICIICHHOM HHTETpaJe.
6.17. IlpuioskeHUs] ONpPEAENCHHOTO HMHTerpana (IUI0Magh KPUBOJMHEHHON Tpamenuu, IUIomaib
KPUBOJIMHEHHOTO CEKTOpa, O00beM Tena BpalleHHs, O00beM Tejla C W3BECTHOHM IUIOMIAbI0
MOTIEPEYHOT0 CEYCHHUS, JTMHA JYTH KPUBOM, TUIONIA/Ib TOBEPXHOCTH BPAIICHU).
6.18. HecoOcTBennsie wuHTerpaisl. OnpeneneHuss HECOOCTBEHHBIX MHTErPaloB [BYX THUIIOB.
[ToHsiTHE CXOAMMOCTH.
6.19. Kpurepumii Komm cxonuMocTn HeCOOCTBEHHBIX HHTEIPAJIOB.
6.20. CpoiicTBa HECOOCTBCHHBIX HWHTETPAIOB (JIMHEHHOCTh, (opmyna HeioroHa-JlelOnwmIa,
WHTETPUPOBAHUE 110 YACTSM, 3aMEHa MIEPEMEHHOT0, UHTEIrPUPOBAHNE HEPABEHCTB).
6.21. CpoiicTBa HECOOCTBEHHBIX HHTEIPAJIOB OT HEOTPHUIATEIBHBIX (DYHKIMK (IPU3HAK CPABHEHUS,
WHTETPAJIbl OT SKBUBAJICHTHBIX (PYHKIIU).
6.22. AGconroTHAsT W YCJIOBHAs CXOJUMOCTh HECOOCTBEHHBIX HWHTETPAIOB (ONMpeneNieHus, u3
a0COIOTHON CXOAMMOCTH CIIEAYET CXOAUMOCTh B OOBIYHOM CMBICTIE).
6.23. Ilpusnak Jupuxie cxomuMoCTH HECOOCTBEHHOTO HHTETpaIa.
6.24. Tlpusnak AGenst CXOIUMOCTH HECOOCTBEHHOTO HHTETpasIa.
Tema 7. UnciioBble 1 GyHKIMOHATbHBIE PAAbI
7.1. Ywucnossle psaabl. OnpeaenceHue CX0AUMOCTH.
7.2. HeoOxoammoe yclioBHE CXOAUMOCTH Psifa.
7.3. CaoiicTBa CXOIALIMXCS PAIAOB (CXOAMMOCTh CYMMBI DSJIOB, CXOJMMOCTb OCTaTKa psja,
TPYNIIAPOBKA CIIaraeMbIX CXOJSIIETOCS PS/Ia).
7.4. Kpurepuit Ko cxoauMocTu 4nuCcI0BOTO psija.
7.5. CX0oaMMOCTh HEOTPHUIIATENBHBIX PSIIOB: PSIII CXOTUTCS, €CIH MOCIEI0BATEIHPHOCTh YaCTUIHBIX
CYMM OI'paHHYEHA.
7.6. CxXoauMOCTh HEOTPUIATEIBHBIX PSJOB: HHTETPATBHBIN MTPU3HAK.
7.7. CXOIMMOCTh HEOTPHUIATENBHBIX PSIOB: MPU3HAK CpaBHEHMs (B (opme HEpaBeHCTBA U B
npeaenbHon hopme).
7.8. CxoaMMOCTh HEOTpULIATENBHBIX pAaoB: mpu3Hak JlamamOepa (B (opmMe HepaBEeHCTBa M B
npeaenbHon hopme).
7.9. CxomuMoCTh HEOTpUIATENbHBIX  psAoB: mpu3Hak Komm (B (opme HepaBeHCTBa M B
npeaenbHon hopme).
7.10. 3nakonepeMeHHbIe psisibl. [ToHATHS aOCOMIOTHOM 1 ycI0BHOH cxoauMocTtu. Teopema: eciu psij
a0COITIOTHO CXOAUTCS, TO OH CXOAMUTCSI B OOBIYHOM CMBICIIE.
7.11. 3nakouepenytomuecs paasl. [Ipuznak JIeHOHMIIA CXOTUMOCTH 3HAKOUYEPETyIOIIErocs psaa.

Zakbk

7.12. TIpeoOpaszoBanne Abens. JleMma 00 OIIEHKE CyMMBI k=1 .

Sab,

7.13. TTpu3nak AGens CXOAUMOCTH psga "1 .



S a,b,

7.14. ITpusnak upuxiie cXoAUMOCTH psijga "=t

7.15. CrenenHo# psi. Pannyc cXoaQuMOCTH CTETICHHOTO psJa.

7.16. Psn Teiinopa. Teopema o cxonumocTH psiaa Teiinopa.

7.17. ®OyHKIMOHATbHBIE IOCIENOBATEIbHOCTH M psiibl. [IOHATHA MOTOYEYHONW U pPaBHOMEPHOI
CXOAUMOCTH (PYHKIIMOHATIBHBIX OCIE0BATENbHOCTEHN U PsiioB. [IprMeps.

7.18. Kputepuit Kommu paBHOMEpHOW CXOAUMOCTH (YHKIIMOHAIBHBIX TOCIEAOBATCIBHOCTEH W
PSIOB.

7.19. Tlpusnak Beliepmrpacca paBHOMEPHOH CXOIUMOCTH ()YHKIIMOHAIBLHOTO Psijia.

7.20. Ilpu3naku AGens u Jlupuxje paBHOMEPHOH CXOAMMOCTH (DYHKIIMOHAJIBHOTO psiaa

> a,(x)b, ()

n=1 (6e3 moka3arenabCTBa).

7.21. HenpepbIBHOCTH CYMMBI PABHOMEPHO CXOSAIINXCS MOCJIEA0BATEILHOCTEH U PSIIOB.
7.22. YcioBus UHTETpUPyeMOCTH (YHKIIMOHAIBHBIX ITOCIEI0BATEILHOCTEN U PSJIOB.
7.23. Ycnosus nuddepeHunpyemMocTr HyHKIIMOHAIBHBIX ITOCIEI0BATEILHOCTEH U PSIOB.
7.24. PaBHOMEpHass ~ CXOAMMOCTh  CTEINEHHOTO  psga  BHYTpU  00JacTH  CXOJUMOCTH.
JuddepenumrpoBanue 1 UHTETPUPOBAHUE CTETIEHHOTO PsIIA.

7.25. Panel @ypre. Onpenenenue Kod3QphuimeHToB mo Merony Ditnepa-Dypbe.

7.26. Jlemma Pumana.

7.27. Yactuunas cymma psiga Oypee. Uaterpan dupuxiie.

7.28. IMpuanmn nokanusanuu. [Ipusaaku Juau u Jlunmmma cxoqumoctu psina Oypbe.

[0,7]

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

7.30. Pasznoxxenue B psin Oypbe Ha OTpe3Ke [_ l I].
Tema 8. [IpocTtpancTBo R" U pyHKIIMH MHOTHX ITepeMEeHHbIX

n
8.1. IIpoctpancTBO R (ompenenenue, omepanuy CIOKEHUS W YMHOXEHUS Ha KOHCTaHTY,
CKaJsipHOE TMPOU3BEACHHE, HOpPMa /CBOIICTBA HOpPMBI/, PACCTOSHUE /CBOWCTBA pACCTOSHUS/).
MeTtpuueckoe mpoCTPaHCTBO.

n
8.2. MuoxectBa B R (mapsl, mapannenenumnesl, npsiMas, OTPE30K, JIyd, KpUBas).

n
8.3. Kmaccuduxanus Touek ¥ MHOKeCTB B R’ (Touka MPUKOCHOBEHHS, 3aMBIKAHUE, 3aMKHYTOE
MHOXECTBO, BHYTPEHHSS TOYKa, BHYTPEHHOCTb, OTKPBITOE MHOECTBO, MpeJesibHas TOYKa,
rpaHUYHasi TOUYKa, FPAHMIIA, BBIITYKJIOE€ MHOKECTBO, CBSI3HOE MHOXKECTBO, 00JIACTh).

8.4. Tlpenen mnocmenoatensHocTH B R .TeopeMa: CXOAMMOCTb IOCNEIOBATEIBHOCTH B R
HKBHMBAJIEHTHA CXOJNMOCTH I1OCJIEJ0OBATEIbHOCTEH-KOOPAUHAT.

8.5. EnuHCTBEHHOCTH Mpeena CXOAAIIEeHCs MOCIeI0BATEIbHOCTH.

8.6. OrpaHM4eHHOCTh CXOJAIIEHCS MOCIe10BaTEIbHOCTH.

8.7. Kputepuii Komu cXoaMMOCTH MOCIEN0BATENBHOCTH B R "

8.8. Teopema bonbiano-Beiiepiirpacca (orpaHiyeHHas OCIEA0BATENEHOCTh UMEET CXOSIYIOCS
MOATOCIIE0BATEIILHOCTD ).

8.9. Apudmerndeckue onepanuu co CXOIAMIUMUCS M10CIE10BATEIbHOCTSIMH.

8.10. ITonsTHE KOMITAKTa METPHYECKOTO MTPOCTPAHCTBA.

8.11. ®dyukuuu 8 R". JIuneiinpie Gpynxuuy, muaeitaslii GyHKIHOHAT.

8.12. Tlpenen ¢ynkumm B TOuke. OmpeneneHus TMpenena uepe3 HEpaBEHCTBA H  4Yepes
MOCJIEI0BATENbHOCTH, SKBUBAJIEHTHOCTD ONPEIEICHUH.

8.13. Teopema o mpejieiie CyMMBI CXOJISIIEHCS TTOCTIEI0BATEIIBHOCTH.

8.14. HempepbIBHOCTB ()YHKIIMM MHOTHX epeMeHHBIX. CBOWCTBA (QYHKIMI HEMIPEPHIBHBIX B TOUKE.
HernpepbIBHOCTE HA MHOXKECTBE.

8.15. Teopema Beilepmrpacca: (yHKIMs, HempepblBHAs Ha KOMIAKTe, OrpaHUYEHa Ha 3TOM
KOMITaKTe.



8.16. Teopema Beiiepmrpacca: ¢GyHKINMH, HENpepbiBHAs HAa KOMIAKTe, MPUHUMAET Ha 3TOM
KOMITIaKT€ CBOM HanOoJIbIlIee U HAaMEHbIlIee 3HAUCHHUS.

8.17. Teopema 0 MPOMEKYTOUHBIX 3HAYCHUAX (DYHKIIMH, HETIPEPHIBHOIN HAa KOMITAKTe.

8.18. PaBHOMepHas HenpephIBHOCTH (DYHKIIMU MHOTHX IepeMeHHbIX. Teopema Kanropa.

Tema 9. luddepenunanbHoe ucuucjeHne PyHKIMil MHOTHX IepeMeHHBbIX.

9.1. JuddepenmupyeMocts GYHKIMM MHOTHX IepeMeHHBbIX. HeoOxoaumbie W JI0CTaTOYHBIC
ycnoBus auddepeHuupyeMoctd GpyHKIH. YacTHbIE TPOU3BOIHEIE.

9.2. Jlocratounble ycnoBus muddepeHmupyeMocT (GYHKIIMA B TOYKE (Teopema mjisi ciydas
(GyHKINU IBYX IEPEMEHHBIX).

9.3. JluddepeHupyeMoCcTh CI0KHON HYHKIIUH.

94. Nuddepenunan  (GyHKIUHM  HECKOJIBKHX  MEPEMEHHBIX. VHBapHaHTHOCTH  (HOPMBI
nuddepennuana mepBoro mopsiaka.

9.5. IlpaBuna nupdepeHunpoBaHms.

9.6. ®dopmyna KOHEUHBIX NpupameHuii Jlarpanxa.

9.7. Teomerpuyeckue MPHUIOKEHHUS MPOU3BOJHON (YHKIIMM MHOTHX IEPEMEHHBIX (KacaTelbHas K
NpsIMOM, KacaTellbHas IJI0CKOCTh K TpaduKy (GYHKIH JIBYX IEPEMEHHBIX).

9.8. IlpowmsBoanas mo HampasieHuto. I paguent. Hampasnenne Hanckopeuiero pocta GyHKIIHH.
9.9. YactHble mpou3BOIHBIE TOPAIKOB. Teopema 0 CMEIIaHHBIX MPOU3BOIHBIX.

9.10. TuddepeHmpans BEICIIMX MTOPSIKOB.

9.11. ®opmyna Teiinopa anst GyHKIMI MHOTHX EPEMEHHBIX.

9.12. DxcTpeMyMBbl (HYHKIHI MHOTHX TIEPEMEHHBIX.

Tema 10. UaTerpajbHoe ucuuciaenne pyHKIuil MHOTHX NepeMeHHbIX

10.1. UnTeTrpassl, 3aBUCSIINE OT TapaMeTpa.

10.2. 'amma-dynkus Dinepa.

10.3. bera-dynkuus Ditnepa.

10.4. DaeMeHThI TEOpUU MEPHI.

10.5. Onpenenenne nBoiHOro wuHTErpasia. WHTErpupyeMocTh HenpepbsiBHOH QyHknuu (0e3
JI0Ka3aTeNbCTBA).

10.6. ColicTBa HHTETPUPYEMBIX (PYHKITHI.

10.7. Boluncnenue JBOMHOTO HHTerpajga (CBeAECHHWE K IOBTOPHOMY HWHTETPUPOBAHUIO) JUIS
IPSIMOYTOJIBHOM M IPOU3BOJIbHOM obacTeil.

10.8. IlpunosxeHusi ABOWHOTO MHTETpaja (BBIYUCICHHE MJIOMAACH, MacC U 0OHEMOB).

10.9. 3amena mepeMeHHBIX B JBOHHOM WUHTerpane. llomsipHble W 0OOOIICHHBIE TMOJISPHBIE
KOOP/IMHATBHI.

10.10. TpoiiHple W MHOTOKpaTHBbIE HWHTETpajbl. 3aMeHa TEPEMEHHBIX B KPAaTHOM HHTErpae.
Cdepuueckue 1 HUIMHAPUUECKUE KOOPAMHATHI.

10.11. HecoOcTBeHHBIE KpaTHBIE HHTETPAIIBI.

10.12. Kpussble B R*us R°.

10.13. KpuBonuHeitHbIe HHTETPANBI 1 TO THIA: OTIpe/ieIeHne, CBOMCTBA, PU3NIECKUN CMBICIT.

10.14. KpuBonuHeiiHble MHTETpalibl 2ro TUNA: ONpeAeIeHNe, CBOHCTBA.

10.15. ®opmyma ['puna.

10.16. Brruncnenue miomaaen ¢ moMoIbio KpUBOJIMHEHHOr0 HHTETpaja 2ro TUma.

10.17. YcnoBus HE3aBUCUMOCTH KpPWUBOJMHEHHOTO WHTETpajia 2ro THMAa OT IyTH. Y CIOBHA
MNOTEHIMAIBHOCTH MOJIS.

10.18. ITosepxnoctu B R . Koopaunats! Ha moBepxHOCTH. BekTop HOpMay.

10.19. Brpruncnenue miomaan nopepxHoctu. CBOWCTBA MJIOIA U ITOBEPXHOCTH.

10.20. IloBepxHOCTHBIC HHTETpAIBI 1TO THTIA: OTpEAeTICHHEe, CBOMCTBA, (PU3NIECKHIA CMBICIL.
10.21. IloBepxHOCTHBIEC HHTETPAJIbl 2I'0 TUIA: ONpEACICHUE, BBIYUCICHHUE.

10.22. ®opmyna Ctokca.

10.23. ®opmyna Octporpaackoro.

Tema 11. Teopusi npenesioB

11.1.06006meHus MOHATHSI IPEIea.



11.2. Tlpenen mocnea0BaTeILHOCTH, TIpeet (GYHKIIUU, CyMMa psiaa, Mpeaes HHTETPATbHON CYMMBI.
Tema 12. Psaabl @ypbe

12.1.TTonHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI U psiabl Dypre.

12.2. Teopembl 0 MPUOTHMKECHUH.

Tema 13. JlonoJiHUTEIbHBbIE IJIABbI HHTETPAJIbHOT0 HCYHMCIEHHUS

13.1.06BeM N-MepHOTO Tena.

13.2. Tlosepxuoctu B R".

13.3. Ilmomiaap MOBEpXHOCTH B €BKIUIOBOM IPOCTPAHCTBE.

5. Odpa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM YHCJIe TEXHOJOIHMH 3JEKTPOHHOrO O0y4YeHUS] M
AUCTAHIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

B npornecce 06ydeHus UCTIONB3YIOTCS Celylolue 00pa3oBaTeIbHbIE TEXHOIOTUU:

AxkageMuyecKkas JeKIHsA ¢ 3JIeMEeHTAMHU JeKIIUH-0ecebl — 10CIIE10BATEIbHOE N3JI0KEHUE
MaTepuaia, OCYIIECTBIIEMOE NMPEUMMYLIECTBEHHO B BHUAE MOHOJIOra IPENOoJaBaTelsd. DJIEMEHTHI
JeKIMH-0ece bl 00eCTIeYMBAIOT KOHTAKT MPETIOIaBaTellsl C AyAUTOPUEH, UTO TIO3BOJISIET PUBJIEKATh
BHUMaHME CTYIEHTOB K Hanbosiee BaXKHbBIM TeMaM JIUCLUIUIMHbBI, aKTUBHO BOBJIEKATh UX B YUEOHBIi
IIPOLIECC, KOHTPOJMPOBATh TEMII M3JI0KEHUSI Y4eOHOro mMarepuaia B 3aBUCHMOCTH OT YPOBHS €ro
BOCIIPUSATHS.

IIpakTHYeckoe 3aHSATHE — 3aHATHE, IIOCBSIICHHOEC OCBOCHHMIO KOHKPETHBIX YMEHHMU U
HaBBIKOB I10 3aKPEIUICHUIO ITOJYYEHHbIX Ha JIEKIUU 3HAHUM.

KoncynbTauum — BuJ Y4eOHBIX 3aHATUN, SBISIIOIIMICS OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITeNIbHON paboThl CTyIeHTOB. Ha KOHCyJIbTasX 110 Ipoch0e CTYJEHTOB pacCMaTpUBAOTCS
HauboJee CI0XKHbIE MOMEHTHI IPY OCBOEHUH MaTepHalla JUCUUILINHBI, IPENo/iaBaTellb OTBEYAET Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B IPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JMUEH3MOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHMH 00pa30BaTeIbHOr0 mpomecca 1o
AUCHHUILIMHE

B nporecce ocyrecTBiaeHns 06pa3oBaTeNIbHOTO MPOIIEcca MO JUCIUTIIINHE UCTIONIb3YIOTCS:

s (GOPMUPOBAHUS MATEPUANOB MM TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH W TMPOBEACHUS
IPOMEXKYTOUHOM aTTecTauu, Juig GOpMUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammbl Microsoft Office;

- m3marenbckas cuctema LaTex;

- Adobe Acrobat Reader;

7. IlepeyeHb CcOBpeMEeHHBIX MNPO(ecCHOHAIBHBIX 043 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B nporiecce ocymiecTBiaeHust 00pa3zoBaTeNbHOTO MpoIecca Mo AUCHUILUINHE UCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHast OubnroTewHas cucrema «fOpaitr» https://urait.ru

- DnekTponHas 6ubnuoreunas cucremMa «KOHCYIbTaHT CTyJIEHTa)»
https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHO¥ M 10TIOJTHUTEIbHOI y4eOHOIi JIMTepaTypbl, pecypcoB HHGOPMALIMOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHAYyeMbIX sl
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHasI JIMTeparypa
1. Knmumog B. C. OqnomepHbIii MaTeMaTuueckuii ananus. Spocnasis, SApl'Y, 2005/2006.
Yacrs |. http://www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf
Yacrs 1. http://www.lib.uniyar.ac.ru/edocs/iuni/20060287.pdf
2. Knumos B. C. MHoroMepHbIil MaTeMaTH4eCKuid aHainus. - Spocnasib, SApl'Y, 2009.
Yacrs |. http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
Yacrs 1. http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf
3. JemunoBuu b. II. COopHUK 3ama4 W YOPOKHEHHH MO MaTEMaTHYECKOMY aHAM3y —
Cankr-IlerepOypr: Jlans, 2023. https://reader.lanbook.com/book/332675

0) 10MOJTHUTEJIbHAS JIATEepaTypa
1. @uxrenronsi I'. M. Kypc auddepennnanbHoro u HHTErpaabHOro ucuucienus. B 3-x 1.
— Camnkr-IlerepOypr: Jlansb, 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-KpukopoB A. M., lllabynun M. U. Kypc maremarnyeckoro ananuza. M.: U3n-Bo
M®TH, 2000
https://www.studentlibrary.ru/ru/doc/ISBN9785001017028-SCN0000/000.html
3. B. C. Kimumos, A. I0. Vxanos Pemenue 3amau MaTeMaTHYECKOrO aHajam3a C
HCTOJIb30BAHUEM CHUCTEM KOMIIbIOTEpHOM MaremaTuku - Spocnasie: Apl'Y, 2014.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMas VISl OCYLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiecca no JMCUMIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmasi JUIsl OCYIIECTBIEHUS 00pa30BaTEIbHOTO
nporiecca 1Mo JUCIUILTIHE BKITIOYAeT B CBOM COCTAB CIEIHAIbHBIE ITOMEIICHHS

- yueOHble ayTUTOPHUHU ISl IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHble ayTUTOPUHU JJIsl POBEICHHSI TPAKTUYECKUX 3aHATHIA;

- yueOHble ayTUTOPHUHU ISl IPOBEJICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTAIUMN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluy;

- IOMEUICHHUS JJIsi CAMOCTOSITENIbHON pabOThI;

- TMIOMELIEHUS Ul XpaHeHHUs] U MPO(PUIAKTUYECKOTO OOCTYKUBAHHSI TEXHUUECKUX CPEJICTB

o0OyueHusl.

[Tomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMS K ceTH «VIHTepHeT» M olecrneyeHueM JocTyna K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpBI:

[Tpodeccop kadeapsr
MaTeMaTHYECKOTo aHanu3a, A.¢.-M.H. B. C. Knumos

HotenT kadenpsr
MaTeMaTHYECKOro aHalln3a, K.¢.-M.H. A. 1O. Yxanos


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

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

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

1. Cnucok BONpocoB u (MJIH) 3aaHU JJIs1 MPOBeIeHUs MPOMEKYTOUHOM aTTecTaAluU

[Mpumeps! 3ananwmii as sx3amena. Cemectp 1 (M-OI1K-1.1, U-YK-1.1)

Ne 1

1. I’I{illﬂ.'llnfij’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 .

Tp =
n

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

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

2. Haiitu nepeyro nponzsoimyo &y HEIHE

sin' r

+1In .
T+1 sinr +1

flz) = =

s1n

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)?



[Mpumeps! 3apanmii as sx3amena. Cemectp 2 (M-OI0K-1.1, U-YK-1.1)
Ne 1
1. Haiitu unrerpan

1
/1‘2\/1 — x2dxr.
0

2. NcenenoBars Ha CXOAUMOCTE Psjl

i5+3

n=1

3.BoisicHuTh, Kakoii nHTErpas 60sbiie

1 1
) 2.
/e‘x sinzrdr wm /e T sinxdr.
0 0

4. Ilyers z € (—1,1). lokasats paBeHCTBO

:’c— /—ln

[Toguarerpansuas dyakuus npeanonaraercsa pagaoil 1 npu t = 0.

Ne 2
1. HaiiTn uaTerpan
In2

/ ver —1dzx.
o
2. UcenemoBarh Ha cXOJIMMOCTD PSijL

-
E arcign

n?+1°
n=1

3. Hokazarh HEpABEHCTBO



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 '



[Mpumepst 3apanwmii as sx3amena. Cemectp 3 (M-OI0K-1.1, U-YK-1.1)
Nel
1) Haiitu skerpemymbl byHKINN 2 = © +y, 1ph yejaosun  z2 +y? = 8.

2) Haiitu ypaBHenune kacaTeabHON MIOCKOCTH K MOBEPXHOCTH

Yz = a® B Touke (0, o0, 20).

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

4) BerancanTh KpHBOJIMHEHHBIT HHTErPa

fzds,
LY

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

Ne 2

1) Haiitu skerpemymbl dbyHKIHI

2

2 ’

=

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

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

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

4) Ber4ucanTh KpUBOJIMHEHBI HHTErPAT

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

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



Ne 3

1) Haiitu skcrpemymbl byHKIHH

» =2 4+4* upmycropmn (z— 1) +4* =1

2) Haiitn ypaBHeHne KacaTesbHOli IJIOCKOCTH K [OBEPXHOCTH

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

o

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

4) BeI4ucimTh MOBEPXHOCTHBIH HHTErpaJl

ff vV R? — 12 — 2 ds,
S

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

1) Haiitu skerpemymbl hyHKIHEI

2

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

2) Haiitn ypaBHeHHe KacaTelbHOM MJI0CKOCTH K TI0BEPXHOCTH

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

r=0r+y=21r—y=2

4) BbI1uc/IUTh OBEPXHOCTHBII HHTErPaJl

/f zdx dy,
5

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

'.‘iw| Nw
I
—



[Mpumepsl 3amanuii s sx3amena. Cemectp 4 (M-OIMK-1.1, M1-YK-1.1)
Bapuant 1

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

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

Bapuant 2

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

xr I I xr
aq ) s 1y



IMpuaoxenne Ne 2 k padoyeid mporpaMme I CHUANINHbBI
«MaremMaTH4ecKuil aHAJIN3)

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JUCHUIIJINHBI

Kypc «maremaTnueckuii aHaaus» ABIsSETCS 10CTaTOYHO OOJIBIIUM U CII0KHBIM JUIsl YCBOCHUS.
Bce npuBoguMmeie onpeneneHus, TEOPEMbl U IPUMEPHI 3a/1a4 MOKHO HAWTH B PEKOMEHIOBAHHOU
autepaTtype. OIHAKO OMBIT IOKA3bIBAET, YTO OCBOUTH KypC CAMOCTOSITENIBHO yIA€TCs TOJIBKO OYEHb
HEMHOI'MM CTyJeHTaM. PeKOMEHIyeTCs pEeryispHO IIOCEINaTh JIEKIUU M 3aHATUSA 10 KypCy
«IIpakTHKyM 110 MaTeMaTHMYECKOMY aHaJM3y», BBIIOJHATH JOMalIHWE 3agaHus. [Ipu
HeoOXoauMocTd — oOpamarbes 3a KOHCydbTanued k npenojasarento. IlocemeHue 3aHATUR
IIO3BOJIMT OHATh, KAKUE TEMbI U B KAKOM 00beMe u3ydaroTcs. i caMoCTOSATENbHO PabOThI JTy4Ile
IIOJIB30BAThCA PEKOMEHIOBAHHOM IIPEIOJABaTEIIEM JIUTEPATYPOH U UCTOUHUKAMMU.

B KOHIIE KaXXIIOro cemMecTpa CTYIEHTBI CHAIOT JK3aMEH. DK3aMEH IPOBOJIUTCS B YCTHOM
dopme. [Ipu paboTe B JTUCTAHIIMOHHOM PEKUME IK3aMEH MOXKET OBITh MPOBEACH B (OPMY 3aJaHHS
JUI CaMOCTOSITeNIbHON pa®oThl. Bompockl kK 3Kk3aMeHy mpencraBieHbl B paszzene «CoaepxaHue
pa3zienoB NUCUMIUIMHBDY HACTOSALIEH NporpaMmsl. IIpuMepsl BapuaHTOB 3aaHUi U1 TMCbMEHHOM
pabotsl npuBenensl B [Ipunoxenun 1. [Ipu ounoit popme 3x3amMeHa, CTyIeHTY NpeaaracTcs Ouier,
coJlepKalluil J1Ba TeopeTHueckux Bompoca. [Ipm orBere Ha BOIpOCHl TpeOyeTcs NPUBECTH
OIIpEeIeNIEHUs] NCIOJb3YEMBIX MOHATUI M CHOPMYJIMPOBATh OTHOCSIIUECS K BOIPOCY TeopeMbl. B
IPOLIECCE OTBETAa CTYAEHTY MOXKET OBITh NPEUIOKEHO peIIaTh 3ajady, OTHOCSIIYICS K TeMe
BONpocoB. [Ipumepsl 3a1a4 A1 KaXKA0ro cemectpa MoxHO HailT B [Ipunoxenuu 1. s Toro uto6s!
MOJYYUTh OLEHKY «YIOBJIETBOPUTEIBHOY», JIOCTATOYHO TNPUBECTH HEOOXOIMMEBIE OIpEIeICHus,
(GOpMYIMPOBKH YTBEPKIEHUH U OTBETUTH HA IPOCThIE JOMOJHUTEIbHBIC BOIIPOCHL. J[i1sl mosryueHus
OLICHKH «XOpOILIO» WIH «OTIUYHO» TPeOyeTcsi NMPUBECTH JOKA3aTeNbCTBA PAaCCMATPHUBAEMBIX
yTBepkAeHUM. Ecin CTyAeHT npUBOIUT J10KA3aTENbCTBO TEOPEMBI, €MY MOIYT OBbITh 3aJaHbl
BOIIPOCHI JJIs1 IIPOBEPKH NOHUMAHHUS JOKa3aTENIbCTBA.



