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LLIyOxkun C.1O

PABOYAS ITPOI'PAMMA JTNCIUAIIIMHBI

B1. 0. 06.03 MATEMATHYECKHN AHAJIN3
Hanpagsienne noaroroBku: 44.03.04 IlpodeccronanbHoe oOydeHue (10 OTPACIISIM)

HanpasisienHocts (npoguib):
CUCTEMBI

KBanndukauus (crenenn): 6axanasp

®opma o0yueHUs: ouHas

MHCTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKH
Kadeapa: marematuku, uHQopMaTUKU, (PU3UKU U METOIUKNA O0YUEHUS

HcKycCcTBEHHBII HMHTEUIEKT W pOOOTOTEXHHYECKHE

o4yHas opma

OYHO-3a04YHas

3ao04Has popma

¢popma

Kypc 1-3
CemecTp/Tpumectp 1,2,3,4
Jlexkuun 116
JlabopaTopHble 3aHATHS
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 152
Koncyabranumn

3ayer — 1,4

®opma(bl) MPOMEKYTOYHOM aTTeCTALINH

3auver ¢ oneHkoi — 2,5
JK3ameH — 3,6

KonTtpoJas 18
Hubie popmbl padoThl 0,6
CamocrosiTesbHast padoTa 289,4

Bcero uacos: 576

Tpynoemkocthb: 16 3a4eTHBIX eTUHULL.

Pazpabotunk pabouell mporpaMMsl:

0okmop neo. Hayk, npogh., npogeccop O.A.Cassuna




|. OPTAHU3AIIMOHHO-METO/IMYECKUIA PA3JIEJ

1. He.]'[b H3Yy4YCHUA NTUCHUILIMHBI: J1aTb 0a30BEIC q)YHI[aMGHTaJILHBIC OCHOBBI, 3HaHMAI,
YMCHUA MW HABBIKKM II0 MATCMATHYCCKOMY aHAJIU3Y, H€O6XOI[I/IMI>IC 1 pcalin3aliuu
HpO(i)eCCI/IOHaHBHOﬁ JACATCIBHOCTH H ,Z[ﬁJIBHGfIHICFO YCIICIIHOI'O OCBOCHHA OUCHUILINH
IMPpCAMCTHO-COACPIKATCIIBHOI'O MOOYJIA.

3agaum u3yyeHust JMCUMILINHBI:

- H3YyYCHUE TEOPETUYECKUX IIOJOKEHUN Kypca «MaremMaTuyecku aHanusy,
AHAJIMTUYECKUX METOJIOB, IPUMEHSAEMBIM U1 PELICHUS 3a/a4;

- BbIpa0OTKa HABBIKOB PEIICHUS KOHKPETHBIX 3a/ad, TPEOYIONINX HCCIETOBAHUS
GbyHKIUI ¥ BBIYHCIICHUH CBSI3aHHBIX C HUIMU BEITUYHH;

- paclIUpEHUE HAYYHOI'O KPyrozopa CTyIECHTOB.

MecTO0 AMCHMIIJINMHBI

(o6s3aTenbHOM) yacTu O10ka b1. Jlucuuninuasl (MOZYH).

B crpykrype OIIOII:

peanuzyeTcss B paMKkax 0a30Boi

Ilnanupyembie pe3yJabTaThl 00Y4YeHHUs 10 TUCIHHILJIMHE!

Kon IInanupyembie pe3yJbTaThl 00y4eHUS
HHHHKaTOpBI JOCTHKCHUS KOMIICTCHIINU
KOMIICTCHIIMA o JUCHUIIJINHE
OIIK-2 3HaTh: 3Haer:
- benepanpHbIC rOCy/IapCTBeHHBIC | -  (enepabHbIC  TOCYIapCTBCHHBIC

o0pa3oBaTeNbHbIC CTAHAAPTHI;

- UCTOPHIO, 3aKOHOMCPHOCTHU W IPUHIUIIBL
MOCTPOCHHUS u (YHKITMOHUPOBAHUS
00pa3oBaTeNbHBIX CHCTEM;

- OCHOBBI IUJIAKTHKH;

- COBpPEMEHHBIE oOpa3zoBaTenbHbIE
TEXHOJIOTHH, B TOM qrcie
MH(OPMaLlMOHHO-KOMMYHHUKAIIUOHHBIE
TEXHOJIOTHH.

06pa30BaTeHLHLIe CTaHAApPTHhI;

- HCTOpHUIO, 3aKOHOMEPHOCTU W
NPUHIUIIBI MIOCTPOEHUS u
(G YHKIIMOHUPOBAHUS

O6p3.30BaTeJ'ILHLIX CHUCTEM,

- OCHOBbI TMAAKTHUKU,

- COBpPCMCHHBIC O6paSOBaTeJ'IBHBIC
TCXHOJIOTHH, B TOM YHUCJIC
I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaI_II/IOHHBIe
TCXHOJIOTHH.

YMmern:

- pa3palaThIBaTh OTICIbHBIC KOMIIOHEHTHI
OCHOBHBIX " JOTIOJTHUTETTBHBIX
00pa30BaTeNbHbIX IPOrpamm;

- UCIIONIb30BATh MH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHbIE ~ TEXHOJIOTHH B
pa3paboTke 00pazoBaTEIbHBIX IPOrPamMM;

- IUIAHUPOBATh yICOHBIC 3aHATHSL.

Ywmeer:

- pa3zpabaThiBaTh OTJIeTTbHBIE
KOMITOHEHTHI OCHOBHBIX u
JOITIOJIHUTCIIbHBIX O6paSOBaT€J'II>HI>IX
porpamm;

- HUCHOJb30BaTh HMH(GOPMAIMOHHO-
KOMMYHHKAITUOHHbIE TEXHOJOTHH B
pazpaboTke 00pa3zoBaTeNbHBIX
porpamm;

- INTAaHUPOBATH yqe6HI>Ie 3aHATHA.

Baagers:

- OpueMaMu  pa3paboTKH  Iporpamm

y4eOHBbIX AMCUUIUIMH B paMKaX OCHOBHOHM | y4eOHBIX JHMCHMIUIMH B  paMKax
00111600pa30BaTEIHLHON MMPOTPAMMEI; OCHOBHOM 0011e00pa3oBaTEIHLHON
- HaBbIKaMH IPUMEHEHHS COBPEMEHHBIX | IIPOrPaMMBI;

00pa30oBaTeNbHbIX TEXHOJIOTUH B peaJbHOM | - HaBBbIKAMU IIPUMEHEHHUS

Baaneer:
- TpueMamMu pa3paboTKH TporpamMm
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U BUPTYAIBHOW 00pa30BaTebHOM Cpee; COBPEMEHHBIX 00pa3zoBaTeIbHBIX
- MHOOPMAITMOHHO-KOMMYHHUKAIIMOHHBIMH | TEXHOJIOTHUI B peanbHOU u
TEXHOJIOTUSIMH: Ha YPOBHE II0JIb30BAaTENs; | BUPTYaIbHON o0pa3zoBaTebHOU
Ha MPEMETHO-TICIATOTUIECKOM YPOBHE. cperne;
- nH(pOpPMaAITMOHHO-
KOMMYHHUKAI[HOHHBIMHU
TEXHOJIOTUSIMH: Ha YpOBHE
MOJIb30BATEIIS; Ha PEeIMETHO-
NIeIaTOTMYECKOM YPOBHE.
OIIK-8 3HaTh: 3Haer:
- CIIeIMaJIbHBIC, B TOM YHCJIC MPEIMETHBIC | -  CIICNUANbHbIE, B TOM  YHUCIE
Y METOJIUYECKHC HayYHbIC 3HAHMS; OpeIMETHBIE W METOJIUYECKUE
- OCHOBBI TENAarorMYecKor NEesTENPHOCTH | Hay4YHbIC 3HAHMS,
YUUTENS-TIPEAMETHUKA (10 MPOQIIIO | - OCHOBBI neJarorn4ecKom
00pa3oBaTeIbHON IPOTPAMMBI). JeSITeITbHOCTH yUHUTEIISI-
peIMETHUKA (o poduIro

00paszoBaTebHON MTPOTPAMMBI).

YMers:

- ACIIOJIb30BAaTh COBPEMEHHBIE TEXHOJIOTUU
U METOAMKH OpraHu3allMd YPOYHOH U
BHEYPOUYHOH 1€ATENbHOCTH;

- UCHOJIB30BaTh  TPAaJULUOHHBIE U
COBpEMEHHBIE  (OPMBI U METOJBI
BOCIIUTATEIbHOW pabOThI 110 MPEIMETHOM
obnacTH.

VYwmeer:

- UCIIOJIb30BATh COBPEMEHHBIE
TEXHOJIOTHH u METOTUKH
OpraHu3auu YpOUHOU u

BHEYPOUYHOU IEATEIBHOCTH;

- HCIOJb30BaTh TPAJAUIHOHHBIE |
COBpEMEHHBbIE (OPMBI H METOMBI
BOCITUTATEIILHOM paboThI 1o
MPEIMETHOM 00JIACTH.

Bnaners:

- HaBbIKAMHM OPraHM3alU{  Pa3IU4HBIX
BUIOB M (OpPM 3aHATHH C y4yeTom
crienupuKy TpeIMETHON 00J1acTH;

- JCUCTBMSIMM OpTraHM3allMd pa3IMYHBIX
BHJIOB  BHEYPOYHOW  JEATEIBbHOCTH:
UTpOBOHM,  y4eOHO-UCCIEeI0BaTEIbCKOH,
XyJ10’KECTBEHHO-TIPOYKTUBHOM,
KYJIbTYPHO-A0CYTOBOM.

Bnaneer:

- HaBBIKAMH OpPTaHU3AIMH Pa3TUIHBIX
BUJOB U (HOpM 3aHATHI C y4eToM
crienuGuKy IpeAMETHON 001acTH;

- JNEHCTBUSIMU OpraHu3alu
pa3IMYHBIX  BHJIOB  BHEYPOUYHOM
NEeSTEIbHOCTH: WUTPOBOM, y4eOHO-
HCCIICIOBATEIbCKOM,
XYyJ10°KECTBEHHO-TIPOAYKTUBHOM,
KYJIbTYPHO-10CYTOBOM.

Il. COAEP’KAHUE U OFBEM JIUCHHUIIJIMHBI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4aouuxcs
c npenoaasareJeM (10 BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOATEJILHYIO padoTy




Ounas ¢popma 00yueHust

AyIuTOpHBIC 3aHATHS

Ne HaumeHoBanue pa3jiesioB 1 TEM Bcero Cam.
n/n JIK 3 JIB pao.
Pa3gen 1. « BBeaenue B MaTeMaTHYeCKHH aHAJIN3»
1. Tema 1: «MHuoxecTBa. JlelicTBUTEIbHBIC 8 2 2 4
JHCITaY
2. Tema 2: «DyHKIIIN 24 4 8 12
3. Tema 3: «IIpemen» 2424 4 8 12
4, Tema 4: «HenpepsIBHOCTH (hyHKIIAN) 4 8 12
Paznea 2. « InpdepenuuanbHoe ncunciaeHue GyHKUUA 01HOIM NepeMeHHON»
5. Tema 5: «IIpousBoanas u auddepeHiuan u 28 4 10 14
UX TPHIOKCHUSD
Dopma omuemnocmu : 3auem
Hmozo 3a 1 cemecmp 108 18 36 54
6 Tema 6: «OCHOBHBIC TEOPEMBI 8 2 2 4
nu(pGEepeHIMATEHOTO  MCYUCICHUS W UX
TPUIIOKEHUSD)
Pa3nen 3. «<AHTerpajibHoe HcuncaieHne QPYHKIUI OHON NepeMeHHOoID)
7 Tema 7: «HeonpeneaéHHbIN HHTETPA» 32 6 10 16
8 Tema 8: «OnpenenéHHbIN HHTErpAI» 32 6 10 16
9 Tema 9: «[IpuokeHust OnpeaeAEHHOTO 36 4 14 18
HHTErpaiay
Dopma omuemnocmu.: 3ayem ¢ OYeHKOU
Hmozo 3a 2 cemecmp 108 18 36 54
10 | Tema 10: «HecoOCTBEeHHBIE HHTETPAIBI) 16 2 4 10
Pasznea 4. « Paan»
11 | Tema 11: «YwucaoBbie psiabI» 32 6 6 20
12 | Tema 12: « DyHKIIHOHAIBHBIE PSTBI 30 6 4 20
13 | Tema 13: «Pa3noxxenune GpyHKIHIA B 20,7 4 4 12,7
CTEeTeHHbIE PsiIbL. [IPUITOKEHHUS CTETICHHBIX
PSLIOBY
Dopma omyuemnocmu. IK3AMeH
Ammecmayus - 0,3
Koumponw - 9
Hmozo 3a 3 cemecmp 108 18 18 62,7
Pasznen 5. «/IuddepenunanbHoe ucuucjiaeHue PyHKINH HECKOJBKHX NePeMEHHBIX»
14 | Tema 14: «DyHKIIUN HECKOIBKUX 18 3 3 12
TIEPEMEHHBIX)
15 | Tema 15: «lIpemen u HeNpepbIBHOCTH 18 3 3 12
(GYHKIUHU N IEPEMEHHBIX)
16 | Tema 16: «IIpousBoaHbie 1 AU HEpeHINAITBI 18 3 3 12
(GYHKIIUU HECKOJIBKHMX MMEPEMEHHBIX»
17 | Tema 17: «DkcTpeMyM (QYHKIIMHA HECKOJIBKUX 18 3 3 12

NEPEMECHHBIX. HaXO)K)IeHI/Ie HauOOJBIINX U
HaMMEHBIIINX 3HAUCHUI)




Pasznea 6. «MMHTEerpasibHOe HCHHUCTIeHHE PYHKIMH HECKOJIbLKHUX MepeMEeHHbIX)

18 Tewma 18: «JIBOWHON U TPOMHOW WHTETPAIIBIY 36 6 6 24
Dopma omuemHocmu: 3ayem
Hroro 3a 4 cemecTp 108 18 18 72

19 Tema 19: «[Tpumenenue KpaTHBIX 10 4 4 2
WHTETPAJIOB)

20 Tema 20: «KpuBonrHeHHbIC HHTETPAIIBI» 10 4 4 2

Paznen 7. «/ludppepenyuanvrvle ypagnenua u ux cucmemol)

21 Tema 21: «O0mue cBeAeHUS O 6 2 2 2
mQQepeHIranbHbIX YPABHEHUSIX)

22 Tema 22: «/IuddepeHnnanbHble ypaBHCHHS 30 14 14 2
MIEPBOTO MOPSIIKAY

23 Tema 23: «/Iuddepennuanbabie ypaBHEHHUS 16 8 8

BBICHIUX ITOPAOKOB

@OpMCl omuyemHocmu. 3avem c oueroﬁ

Hroro 3a 5 cemectp 72 32 32 8

24 | Tema 24: «/uddepeHnnanbHple ypaBHEHHS 36 8 8 20
NepBOrO0 ¥ BBICHIMX  MOPSAKOB €
HOCTOSIHHBIMU KO3 uIImeHTaMm»

25 Tema 25: «Cuctemsl tuddepeHanbHbIX 26,7 4 4 18,7
YpaBHEHUI

Ammecmayus - 0,3

Koumponw - 9

@OpMCl omuyemHoCcmu. 39K3dMeEH

HTtoro 3a 6 cemectp 72 12 12 38,7

HUTOI'O: 576 116 | 152 289,4

OuHo-3204Has popma 00yUeHHS He peanusyemcs
3aounasi gopma o0yUeHMSs He peanu3yemcs

I11. OIEHOYHBIE MATEPHAJIBI JJIsSI TPOBEJAEHWS TEKYIIEA U
MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekylias aTTecTalys IpoOBOIUTCS B opMe KOHTPOJIBbHOU paboThI, TeCTa, pedepara,
TBOPYECKOTO 33JIaHMs, KeWca U JIp.

TunoBbie BAPHAHTHI KOHTPOJbLHBIX PadoT
Kontposnbnas padora Nel:
1. Pemuteh ypaBuenue: |x + 3| + |x — 2| = 2.
2. TToctpouts rpaduk ¢pyukuuu y = In|x — 2| + 3.

1—cos5x 3x*-2 1

3. Beruucauts npenenst: lim,_,q ; lim ,limye_g 10x-s,

o X~ B raxra |
4. Tponuddeperuposars  Qpynxumn: y = Vx3, y=x2-e2, y="202 9=

X

In(tgx),y = xarcosg — V4 — x2,



x2+3

=

5. Haititu nuddepeniman Broporo nopsiika oT GyHKIIMU Y = arccos

Kontposnbnas pabora Ne2:
1. UccnemoBarh Ha SKCTpeMyM pyHKIH0 y = xV1 — x2.

o o 7
2. Haiiti vHTEpBaIBI BRITYKJIOCTH M BOTHYTOCTH KpuBoit y = (x — 1)1/ (x — 1)°.
x2-2x+3

3. Haiit acuMnToTsl KpUBOM y = >
X

x3+4

4. TIpoBecTu MoJIHOE UCClIeIOBaHNE QYHKIIMUA Y = U TIOCTPOUTH €€ rpaduk.

5. BBIqI/ICHI/ITB HCOHpeHQHCHHBIe I/IHTeraJILI:
1
(1 + x?)zdx, f(\/—+ \/_) dx, f(lnx)‘*d%, [ e3°*sinxdx, [Inxdx, [x*e*dx,

[ e*sinx dx.

KontposnbHas padora Ne3:

1. Boluuciuth  HECOOCTBEHHBIE  WMHTETpalibl:  a) fooo %, dx, B) ffooo e*dx,
2 x-2 1 3x +2
D 7=dx ® [,
2. Haiitn (bopMyny o6mero yjieHa psaga: a) 1 + + + + 2. ; 0) §+ % +

1 1 1 120
atztmt

3
1
. 0
3. UccnenoBaTh psabl HA CXOAUMOCTD: a)2n21—10n+1’ 0)Y—1 oD \/_, B)Y =2 i n)2’
1)n+1

XA -

4. Haitftu pamuyc, I/IHTepBaJI CXOI[I/IMOCTI/I U UCCIENOBaTh CXOJUMOCTh psiAa Ha

2n—1 n
(o) ( _3)
) xn’ B) Zn=1 = '

n-5m

rpaHMLax HHTEpBaa: a) Y7—q —. 6) Y=y (2 ”

KoutposnbHas padora Ned:

1. Kakue moBepXHOCTH H300paKarOT CICAYIOIINE YPAaBHEHUS:
aA)x+y+z—1=0, 6)x%+y?=2x.

2. Haiitu obnactu onpeneneHus: GyHKITUN:
a)z=+x+y, 6)z=In(x+y), B)z= arcsinl.

sin xy B) lim 2—- \/xy—+ )l tg(ny)

3. BeumcauTh mpenenst: a) limy-—2 x2y, 6) chim

xﬁo Xy xﬁl x2y
y-1
y—-0 y—-0 y—-0
. . X+y
4. Hainure 9acTHBIE NPOM3BOJAHBIE 1-r0 M 2-10 mopsAaka QyHKUMN a) z=——";
X =Yy

0) z=¢"".
5. Haiitn HauMeHbIlCe U HANMEHBbIICE 3Ha4eHHs GyHKIHN Z=X~ + 3y — X + 18y — 4
B obOsactu 0<x<y<4.



Kontponbsnas padota Ne5

1. 3anucath JBOWHOW WHTErpall B BHJE MOBTOPHOTO U HM3MEHHUTH MOPSIOK
MHTETPUPOBAHUS, €CJIM 00IaCTh HHTErpupoBanus D:y = x2; y =2 —x; x = 0..

2. BbIuucauTh ABOMHON UHTErpai 1Mo obiaactu D, orpannueHHol rpadukaMu JaHHBIX
byHKIUH

1
ﬂ (x? —xy)dxdy; vy =+/x; y=5%.
D

3. BbruncnuTh UHTETpAN, MEPEas OT MPSAMOYTOIBHBIX KOOPAUHAT K MOJISIPHBIM:

0 V16—x2 Zy — 3x
4 JViexz X"ty

1 x2xy
2
4. BeIlUUCIUTH I/IHTerpanj j IX yzdzdydx
000

Kontponbshas paborta Ne6
Pemute nuddepeHnuanbabie ypaBHEHUS:
1 X+1

y2+y

dx+ yxdy=0;

y
xy'+xeXx —y=0,y(e)=0;

X+1
2

y-+y
ydx -+ (2/xy - x)dy =0;

ylll_2y/'_y!+2y:O.

dx + yxdy=0;

ok W DN

Bomnpocsl k 3auery
(1 cemecTp, ouHasi popma 00yUeHNs )

1. Yucnossie MHOXECTBA. MHOXeCTBO R.

2. Monaynb (aOconroTHas BEIMYUHA) U €T0 CBOMCTBA.

3. [etictBuTenbHas GyHKIUSA ACHCTBUTENbHON TepeMeHHON. CriocoOb! 3a1anHus (QyHKITUH.
4. MOHOTOHHOCTD (DYHKIIHIA.

5. Yértnbie n HeuéTHbIE QyHKIUU. CBONCTBA YETHBIX U HEUETHBIX (PYHKIUH.

6. OCHOBHBIE 37IeMEHTapHbIE PYHKIIMHU U UX TPadUKH.

7. Uucnosele nocienoBarebHOCTH. [loamiocieoBaTeIbHOCTH.

8. Ilpenen unciaoBoi MOCIEA0BATEIBHOCTH.

9. Ilpenen ¢pyHkuu B TOuke U Ha OeckoHeuHocTH. [Ipenen mpomexyTouHON GyHKIUY.
10. Ilpenen oTHOILIEHHS CHHYCA K apryMEHTY, CTpeMsIeMycs K HyJt0 (IepBbI 3aMedaTeNIbHbIN
npezaen).

11. ETMHCTBEHHOCTH Tpeena.

12. Tlpenen cnoxxHoM GyHKIUU.

13. IlpenenbHblil NEPEXO B HEPABEHCTBAX.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

beckoneuno manbie (QyHKIHH.

[Ipenen cyMMbl, TPOU3BENECHHS U YACTHOTO.

CpaBHeHHE OECKOHEUHO MAJIbIX (DYHKIIHM.

Uucno e u CBSI3aHHbIE C HUMH MIPEEIBI.

HenpepbIBHOCTH PYHKIIMH B TOUKE U Ha MPOMEXYTKe. HermpepbIBHOCTh CyMMBI.
HenpepbIBHOCTH IPOU3BEICHUS U YaCTHOTO () YHKITUH.

Touku pa3pbiBa QYHKIIMH U UX KIaCCHU(PUKALUS.

[IpousBoaHast, €€ MEXaHUYECKUM U TEOMETPUYECKUN CMBICIIBI.
Hudbdepernupyemocts QyHKIUN U €€ CBSI3b ¢ MPOU3BOTHOM.

HenpepbiBHOCTH T Pepenurpyemoit GyHKINN.

24. ludppepeHurpoBaHue CyMMBbI, IPOU3BEICHNS U YACTHOTO.

25. Ilpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.

26. IlpoumsBognasi oOpartHod ¢yHkiuu. IIpon3BogHble OOpaTHBIX TPUTOHOMETPUUECKUX
GyHKIU.

27. llpousBoHas CIOXKHOW QyHKIMH. Beruncienne mpou3BOAHBIX OT CIOXKHBIX (PYHKITHIA.

28.

CoNoaRLWNE

PR RPRRERRREPREE
O~NOoO U WNREO

JuddepeHimai u ero cBs3b ¢ MPOU3BOIHOM.

Bomnpocsl k 3a4eTy ¢ OLEHKOM

(2 cemecTp , ouHasi popma o0yUeHHS)
Teopemsl Pos, Jlarpanxa, Komm.
[TpaBuio JlonuTans u ero NPUIIOKEHUE K PACKPBITUIO HEOTIPEICIICHHOCTEH.
[Tpu3Haku MOCTOSTHCTBA (PYHKIIMH HA TPOMEKYTKE.
Bo3spacrtanue u yobiBaHre QYHKIMH B TOUKE U Ha IPOMEXKYTKE.
[TonsTne Mmakcumyma 1 MUHUMYMa (yHKUMU. HeoOxoauMble ycaoBHs SKCTpEMyMa.
JlocTaTouHble YCIOBHUSI MAKCUMyMa U MUHUMYMa.
Haxoxaenre HanOoNbIIMX U HAMMEHBIIUX 3HAYeHUN (DYHKIIUU.
Boinmyknocts rpaduka pynkinuu. Touku neperuda.
AcuMmnToTsl Tpaduka QyHKITHH.
. [Ipumenenue nuddepeHIMaIbHOrO UCYUCIEHUS K TOCTPOEHUIO TpaduKOB.
. TaGnuiia OCHOBHBIX MHTETPAJIOB.
. IaTerpupoBanne NoaCTaHOBKOW U 10 YACTSIM.
. MlaTerpupoBanue ApoOHO-pAIIMOHATBHBIX (PYHKITUH.
. luTerpupoBanue uppaumoHaNbHbIX (YHKLINH.
. UaTerpupoBanne OMHOMUANBHBIX TU(hepeHIInanoB.
. lHTerprpoBanne TpUrOHOMETPUIECKUX (DYHKITHIA.
. 3a7a4n, IPUBOJISALIUE K NOHITHIO ONIPEAEIEHHOT0 NHTErpaa.
. MlaTterpupyemMoctb pyHKIMH U ONpeeIEHHBINA HHTETpaJl.

19. HuxHMe 1 BepXHHE CYMMbI OTPaHUYEHHON (PYHKIIHH.

20. HeobxomuMoe 1 TIOCTaTOYHOE YCJIOBUS MHTETPUPYEMOCTH (YHKITUH.

21. nTerpupyeMocTh HEMPEephIBHON (QYHKIIUU.

22. nTerpupyeMocTh MOHOTOHHOU (DYHKIIUU.

23. CpoiicTBa onpeAenEéHHOr0 HHTETpaja.

24. OnpenenéHHbIi  MHTETpaJ C TMEPEeMEHHBIM BepXHUM mpenenom. CyliecTBOBaHUE

NepBOOOPa3HOM Il HENIPEPHIBHON (PYHKIUH.

25. ®opmyna Herorona-Jleitoaua.
26. MnTterpupoBanue 3aMeHON IEpeMEHHOMN B OINpeieIEHHOM HHTErpae.
2. nTerpupoBaHue 10 YacTSIM B ONpeeIEHHOM HUHTErpaje.
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28.
29.
30.
31.
32.
33.
34.

PP ORLNOE

WNuTerpupoBanye YETHBIX U HEUETHBIX () YHKLUM.
[TonsaTue kBagpupyemMoi GUrypsl u e€ MmiaoIIaam.
Brruucnenue momany B 1eKapTOBBIX KOOPINHATAX.
Brruncnenue momany B MoaspHBIX KOOpAUHATAX.
JInvHa n1yru KpuBOU.

[1no1manb MOBEpXHOCTH BpalCHUSI.

Brruucnenue 06bémoB Ten. [Ipunuun Kasansepu.

Bonpocsl K 3Kk3aMeny
(3 cemecTp, ouHasi popMa 00yUeHHS,)

Heco6cTBennble nHTErpansl 1-ro pona (¢ 6eCKOHEUHBIMU NpeAeIaMi HHTETPUPOBAHMS).
HecoGcTBeHHbIe HHTErpaibl OT HEOTPULATENBHBIX GYHKIHUNA U UX CXOJAUMOCTb.

AGCom0THAs CXOIMMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

HecoGcTBeHHbIe HHTErpabl 2-TO poJa.

[Tpu3HAKM CXOIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB 2-TO PoOJa.

UucnoBoM psia M €ro YaCTUYHbIE CyMMbL. CXOASIIUECS PSIIbL.

Heobxonumoe ycnoBue cXOAMMOCTH YUCIOBOTO psaa. 'apMoHnyeckuid psia.

Ocratok cxonduerocs psaa.

[Tonoxxutenpuplii  psin. HeoOxoaumoe M J10CTaTOYHOE YCIOBUS CXOAMMOCTH psiia C

MOJI0KUTENBHBIMY WiieHamMu. P Jupuxiie.

5. JlocTaTouHbIe TPU3HAKK CXOJIUMOCTH MOJOKUTEIBHBIX PSIOB (IPU3HAKN CPAaBHECHHS ).

6. /locTaTouHble TPU3HAKK CXOJIMMOCTH MOJIOKUTEIBHBIX psoB (Mpu3HaK Jlamamoepa).

7. JocTaTouHble TNPU3HAKH CXOJMMOCTU TIOJIOKHUTEIBHBIX PANOB (paJuKaIbHBIA TPU3HAK
Komm).

8. 3nakouepenyromuecs psaasl. [IpusHak JleliOnuma.

9. AGcComIOTHAS M YCIOBHAS CXOJAMMOCTH YHUCIIOBBIX PSIJIOB.

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.

RN

OYHKIIMOHATBHBIN PsIT U 00JIaCTh €r0 CXOIUMOCTH.

ITonsitue crerneHHoro psaa. Teopema AbGens. HTepBan u pagnyc CXOIUMOCTH.
CBoiicTBa CTENEHHBIX PAJIOB.

Bripaxenue kod(pPuIMeHTOB CTEIEHHOTO psijia uepes ero cymmy. Psi Teiinopa.
Paznokenne Gyukuuu f(x) = e* B cTeneHHOM psiL.

Pasznoxxenue GyHkuuii Sinx U COSX B CTENEHHOM ps.

Pasznoxkenne pyukuuu f(x) = (1 + x)* B CTENCHHOU PsI.

Paznoxenne Gpynkumii f(x) = fx u f(x) = In(1+ x) B creneHHo ps.

Paznoxenue pynkiuii B psag Oypeoe.
Pa3nosxeHnue 1o cuHycaM U KOCUHYCaM.
Paznoxenne QyHKIIUN B TPUTOHOMETPUYECKUI S,

Bonpocsl k 3auery
(4 cemecTp, ouHas popma o0yueHus,)
JeiictBuTenbHas (yHKUMUS N JEHCTBUTENBHBIX IMEepeMEHHBIX. ['papuk GyHKIUU OBYX
IIEPEMEHHBIX, JINHUH YPOBHSI.
[Ipenen ¢pynkuu 1Byx nepeMeHHbIX. [IoBTOpHBIE Ipenesl.
HenpepbIBHOCTh PYHKIIMH IBYX NTEPEMEHHBIX.
YacTHOe U MOJIHOE NpupalieHne GyHKIUH ABYX EPEMEHHBIX.
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Yacrtable npon3BogHbIe. ['eoMeTpuUecKoe TOJKOBAHHE YAaCTHBIX MPOU3BOAHBIX (PYHKINU
JIBYX I€PEMEHHBIX.

HuddepeHmpyeMocTb QyHKIIH.

[Tonubil nuddepennran GyHKIUN HECKOJIBKUX TEPEMEHHBIX.

KacarenbHas 1 HOpMasbHast JIOCKOCTH.

JudbdepeHnupoBaHre CIOXKHBIX U HESIBHBIX (DYHKITHH.

10 YactHble Npon3BOJHbIE U AU (EepEeHIANIbI BBICIIUX MOPSAKOB.

11.TIpousBonHas no HanpasiaeHUo. ['paanueHT.

12. OxcTpemMyMbl QYHKIMI HECKOJIBKUX IepeMeHHBbIX. Jl0OCTaTOYHbIE YCIOBUS SKCTPEMYyMa.
13. HauOonpIiee n HanMeHbIIee 3HaYeHHsI (PYHKINN ABYX MEPEMEHHBIX.

14. YcnoBHblil 3kcTpeMyM. Meton MHoxkuTenen Jlarpanxa.

15. ®opmyna Teinopa mis GyHKIHN IBYX TEPEMEHHBIX.

Bomnpocsl k 3a4eTy ¢ OLEHKOM
(5 cemecTp, ouHasi popMa 00yUeHHS)

1. Onpez[eneHI/Ie JIBOMHOTO HHTCTrpalia. FGOMeTpI/I‘IeCKOC TOJIKOBAaHHUE JIBOMHOIO
HHTCIrpalia.

2. OCHOBHBIC CBOWCTBA JBOMHBIX HHTETPAJIOB.

3. Brruucnenue qBOIHOTO MHTETPaia MOBTOPHBIM UHTETPUPOBAHUEM.

4. OtobpaxkeHue TUIOCKUX oOmacteid. SkoOuaH. 3aMeHa TIEPEMEHHBIX B JIBOMHOM
WHTETpae.

5. JIBoitHOI MHTErpaj B HOJSPHBIX KOOPAMHATAX.

6. Mexannueckue U (pU3NUIECKUE MPUIOKEHHUS JBOMHOTO UHTErpaa.

7. Ormpenenenue TPOHHOTO UHTETPAa.

8. CBoiicTBa TPOWHOTO MHTETpaIA.

9. Briuucienue TPOWHOTO UHTETpAIA.

10. TpoitHO¥ UHTErpal B IWIMHIPUIECKUX U CHEPUIECKIX KOOPIMHATAX.

11. IIpunoxxeHust TPOMHOI'O UHTErpaa.

12. KpuBonuHeHbIe HHTETPpaJIbl IEPBOrO TUIIA.

13. KpuBonuHeiiHbIe HHTETPaJIbl BTOPOTO THIIA.

14. ®opmyna ['puna-Octporpaackoro. He3zaBucMMOCTh KPUBOJIMHEHHOIO HHTErpana OT
MyTH UHTETPUPOBAHUS.

15. [IpunoxeHus: KpUBOJIUHEWHBIX UHTETPAJIOB.

Bomnpocsl k 3k3amMeny
(6 cemecTp, ouHas popma 00yUeHUs)
1. 3apauu, npuBondiue K 1udPepeHnaTbHbIM YPABHEHUSIM.

2. OcHOBHbIE MOHATUS Teopuu AuddepeHIuanbHbIX ypaBHeHu. Ob1iee, 4yacTHOE
1 0co00€ peIIeHus.

3. YpaBHEHHUs C pa3JeaIOIMMUCS TEPEMEHHBIMHU.

4. OpHoponHbie tuddepeHIanbHble YpaBHEHHUS IEPBOTO MOPSIKA.

5. Pemienue nuHelHbIX ypaBHEHUH niepBoro nopsiaka meroaom U. bepuymiu.

6. Pemenne nMHEWHBIX ypaBHEHUH TMEpPBOTO Tmopsigka wmeTtogoMm Jlarpamxka

(MeToa0oM BapHualliy MPOU3BOJIBHON MOCTOSHHOM).
7. YpaBuenue f. bepuymin.
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8. YpaBHeHue B MoyHbIX AU(QepeHnanax.

9. VpaBHeHHs, HE pa3pelICeHHbIE OTHOCUTENBHO IPOU3BOAHOM.

10.YpaBHeHus1, fonycKaroe MOHMKEHNE TOPSAAKA.

11.Ctpykrypa oOuiero pemeHus JIUHEWHOTO OAHOPOJHOTO YpPaBHEHHS BTOPOTO
nopsaKa.

12.1HTerpupoBaHue JIMHEWHOTO OJHOPOIHOIO YpaBHEHHUS BTOPOIO IMOPSJKA C
MOCTOSTHHBIMU KO3 QUIIMECHTAMH.

13.Jlunelinple  OJHOPOJHBIE ypaBHEHUS 7n-TO TOpSAAKa C  TOCTOSHHBIMHU
K03 UIIMEHTAMH U UX UHTEIPUPOBAHUE.

14.Meton Bapranuuy NpoU3BOJIbHBIX TOCTOSIHHBIX.

15.MHTerpupoBaHre JMHEHHBIX HEOJHOPOAHBIX YPAaBHEHUH BTOPOro MOpSAKA H
npaBoi JacThio Buaa f(x)=P,(x)-e™.

16.1HTerpupoBaHue JIMHEWHBIX HEOJHOPOAHBIX YPAaBHEHHM BTOPOro MOpsiKa U
MpaBoil YacTeio Buaa f(x)=e” -(Pn (x)-cosfx + Q,(X) -sinﬁx).

17.Cuctembl nUHEHHBIX JU(PEpPEHIHATBHBIX YPaBHEHUW C IOCTOSHHBIMU
ko3 purmenTamu.

18. TlonsTHE 00 ypaBHEHUSIX C YACTHBIMH MPOU3BOIHBIMH IIEPBOTO MOPSIIKA.

IV. IEPEYEHB JIUTEPATYPBI, HEOBXOJIUMO¥ JUISI OCBOEHMS
TV CHUTILIAHBI

4.1. OcHoBHAasI IUTEpaTypa
1. baBpun, M. W. Maremarnueckuii aHaiu3 : y4eOHHK M TPAKTUKYM IS TPUKIAJTHOTO
OakanaBpuata / U. W. baBpuH. — 2-e u3a., ucnp. u gorn. — M. : M3parensctBo FOpaiit, 2019. — 327 c.
— (Cepus : bakamaBp. Axagemuueckuid kypc). — ISBN 978-5-534-04617-5. — Pexxum goctyma :
www.biblio-online.ru/book/BB804F1E-16CC-4173-8BEB-9B8840511FF5

4.2. JlonosiHUTEIbHAS JJUTEpATypa

1. Kyry3oB, A.C. MaremaTnueckuit ananus: 1udepeHaabHOe U HHTErpajJbHOe HCUUCICHHE
¢byHKIMH 0HOM IepeMeHHoi : yaeoHoe nocodue / A.C. Kyry3oB. - 2-e uzn. crep. - Mocksa ; bepnuH :
Hupext-Meaua, 2017. - 127 c. - ISBN 978-5-4475-2976-5 ; To xe [ DnekTpoHHBII pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=462166 .

2. IIportacoB, FO.M. Matemaruueckuii aHanu3 : yue6Hoe nmocodbue / KO.M. Ilporacos. — 2-e u3f.,
crep. — MockBa : ®muurta, 2017. — 165 c¢. : rpad., cxem. — [DIEKTpOHHBIA pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=115118.

V. IIEPEUEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA TN CHUIIJIMHBI

CcpLika Ha HaumenoBanue pazpadorku B

. . JocTynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI1 opMme

1. http://www.biblioclub.ru DNEeKTPOHHO-O0MOIMOTeYHAs Perucrparnus yepes
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http://www.biblio-online.ru/book/BB804F1E-16CC-4173-8BEB-9B8840511FF5
http://biblioclub.ru/index.php?page=book&id=462166
http://biblioclub.ru/index.php?page=book&id=115118

cuctema (3bC)
YHuBepcurerckas OubiImorexa
OHJIaliH

0001 YHUBEPCUTETCKUN
KoMIibroTep. B
nalpHeHIeM
VHIUBUYAJIbHBIN
HEOrpaHUYEHHBINA TOCTYI
W3 110001 TOUYKH, B
KOTOPOH UMEETCS AOCTYII
K cetu VIHTEpHET

http://www.exponenta.ru

OO6pa3zoBaTeNbHBIN
MaTEMaTHUYCCKUM CalT,
coJiep>Kalluii MaTeMaTH4YeCKHe
MAKEThI JUIS TTOICPIKKHI
MIPOBOAMMBIX 3aHATHIM, a TaKXKe
METOAMYECKUE Pa3pabOTKU

Heorpannuennslii toctyn

https://www.matburo.ru/

CrnpaBounas uHpopManus mo
MaTeMaTU4eCKUM
JTUCIUILTHHAM

Heorpannuennslii foctyn

http://allmath.ru

MaremaTrnueckuii noprad,
coJiep KAl pa3ienbl:
BBICILIAsi MATEMATHKA,
MpUKJIaJHasl MaTeMaTHKa,
IIKOJIbHAsl MaTeMaTHKa,
OJIUMITMA/IHAS] MAaTEMaTHKA.

Heorpannuennslii toctyn

http://www.e.lanbook.com

N3narenncTBO «JIaHb»

Perucrpanus yepes
0001 YHUBEPCUTETCKUIN
KOMITIBIOTED. B
JlaJbHENIIEM
WHUBH1yaJIbHBIN
HEOTPaHUYEHHBIN 10CTYyM/

9BC «IOpaiity

BupryanbHblii YNTaIbHBINA 341
y4eOHUKOB U y4eOHBIX
ocoOuit OT aBTOPOB U3
BeAyIIMX By30B Poccun no
9KOHOMMYECKUM,
IOPUANYECKUM,
I'YMaHUTapHbBIM, HHKEHEPHO-
TEXHUYECKUM U €CTECTBEHHO-
Hay4YHBIM HaIIPaBJIICHUSAM U
CHEIHAIbHOCTSIM.

biblio-online.ru
Hoctyn nocne
peFI/ICTpaI_II/II/I

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DNeKTpOHHO-OUOIMOTeUHAS
cuctema (3bC)
VYHuBepcurerckas OnbnuoTexa
OHJIANH

Perucrpanus uepes nrob6oit
YHUBEPCUTETCKHI
KOMITHIOTED.

B panpHeiimem
MPEIOCTaBIISACTCS
HEOTpPaHUYEHHBII
WHIWBHUTYTBHBIA TOCTYII
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http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/
http://www.biblioclub.ru/

H3 J1000# TOYKH, B
KOTOPOU UMEETCs JOCTYII
K cetu HTepHeT

Www.garant.ru

WudopmanmoHHO-TIpaBOBOH mopTal CB0OOAHBIH AOCTYI

Poccuiickuit nHpOpMaTMOHHBIN
3. | www.elibrary.ru nopTai B 00J1aCTH HayKH, TeXHOJIOTHH, | CBOOOTHBII JOCTYII
MEJIMLMHBI U 00pa30BaHus

Pocculickas koMIIbrOTEpHAS
CIPaBOYHO-TIPABOBAsI CUCTEMA

4. | www.consultant.ru CBOOOIHBII JOCTYII

Marematuueckas 0a3a JaHHBIX,

oxBaThkIBaronas okoio 4 000 000 JlocTyI cBOGOHBII
JToKyMeHTOB, u3 6osiee 3 000

5. | zbMATH )ypHaioB ¥ 170 000 kHur mo zbmath.org
MaTeMaTUKe, CTATUCTHKE, JlocTyIn cBoGOaHbIi
nHpopMmartuke, PU3NKe, €CTECTBEHHBIM
HayKam

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOIT'PAMMHOE OBECIIEYEHHUE
HpI/I pcalin3annunu y‘l€6H0ﬁ AUCTUILIMHBI ITPUMCHACTCA CIICAYIOIICC JIMICH3NOHHOC
J51 CBO6OI[HO pacIIpoCTpaHiaACMOC IIPOTrPaMMHOC O6€CH€‘{CHI/ICZ
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUYEHMUSI,
HEOBXOJAUMBIE JJISA OCYIMECTBJIEHUA OBPA3OBATEJIBHOT'O
MPOLECCA IO ANCHUIIVINHE

Y4eOHbIE  3aHATHS  TOPOBOIATCA B AYOUTOPUAX,  YKOMILIEKTOBAHHBIX
CHEeIUaIN3UPOBAaHHOM MeOeNblo, B TOM YHCIE CTAllMOHAPHBIMH WM TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU O0YUECHHUS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa MPOBOJAUTCS B KaOMHETAX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKOW C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrieueHueM J10CTyma
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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https://zbmath.org/

