EJIELIKU TOCY JAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI
51.0.04.01 BbICIIIAAA MATEMATHUKA

Hanpagsaenue noaroroBku: 11.03.04 Dnexmponuxa u nanosnekmponuxa
Hanpaiennocts (mpopuinb): DiekmpoHuka u po6omomexHuKa
KBanudukanus (crenenn): baxanrasp

dopma 00ydeHusI: OuHAs

HNucruryr: mamemamuku, ecmecmeosHaHus U MexXHUKU
Kadenpa: namemamurxu u memoouxu ee npenooasamusi

o4Has ¢popma OYHO-3204YHASA 3a04Has popma
¢popma

Kype 1,2
CemecTp/TpumecTp 1,2,3
Jekuun 108

HE
JlabopaTopHble 3aHATHS

NpeayCMOTPEHbI

I[pakTuyeckne (CeMUHAPCKUE) 3AHATHS 126

B T.Y. IPAKTHYECKad MOATr0OTOBKA -

KoncyabTanun -
sk3amen - 0,3
®opma(bl) MPOMEKYTOUHOI aTTeCTANMN 3k3ameH - 0,3
sk3amed - 0,3
KonTpoas 27
HNubie popMbl padoThl -
CamocrosiTesibHast pabora 314,1

Bcero yacoB: 576
TpynoemkocTs: 16 3a4eTHBIX eITMHHII.
Pa3paborunk(u) paboueii mporpaMMsl:
Kanouoam nedacocuueckux nayk, doyenm T.M. Caghponosa




|. OPTAHU3AIIMOHHO-METO/IMYECKUIA PA3JIEJI

Hean u3ydenusi AUCHUNIHHBI:

yIIIyOJIeHUE U pacClIMpEeHUE MaTEMaTUYECKUX 3HAHUM 00y4Jarouxcs;

MOATOTOBKA K  HCHOJIb30BAHUIO CHUCTEMATHU3UPOBAHHBIX TEOPETUYECKUX U
NPAKTUYECKUX 3HAHUU MPU pellIeHUH MPOo(ecCHOHaNbHBIX 3a/1ay;

NPUBUTUE HABBIKOB MCIOJIb30BAaHUSI AHAIMTHUYECKHUX METOJOB B MPAKTUYECKOU
NEeSITEBHOCTH;

dopMupoBaHrE TPEACTaBICHUNA OOydaromUXCcsi 00 YHHBEPCAIbHOM XapakTepe
OCHOBHBIX MOHSITUN MaTeMaTUKH.

3axayu M3y4yeHus: AUCHMIIUHBI:

pacKpbITUE  MHMPOBO33PEHUECKOIO  3HAYEHMs] ~ MaTeMaTHKW,  yriiyOJeHue
OpPEICTaBICHUNA OO0yYarolmMxXcsi O PpOJM M MECTe MaTeMaTUKU B HW3yYEHUU
OKpPY’KaloIEero Mupa,;

(opMuUpOBaHKE YETKOIO MOHUMAHUS OCHOBHBIX OOBEKTOB U MOHSATUN MaTEeMAaTUKH;
pa3BUTHE YMEHHU UM HABBIKOB TOYHOW M OOCTOATEIBHON apryMEHTAIlMM B XOJE
MAaTEMaTUYECKUX PACCYKACHUN;

(opMupOBaHHE MAaTEMaTUYECKUX 3HAHUM, YMEHUH, HABBIKOB, CIIOCOOCTBYIOIIMX
HNOJArOTOBKE OOYyYaroIUXCs K BEIEHUIO HCCIEI0BATENIbCKOM JIEATEIbHOCTH B
00JacTsX, UCTIONb3YIOIINX MAaTEMAaTHYECKIUE METO/IbI;

pa3BUTHE YMEHHMM CaMOCTOSITEIBHOM pabOThl C Y4YEOHBIMH TOCOOHSIMHU TIO
MAaTEMATUKE U APYrOM MATEMATUYECKOU JIMTEPATYPOi.

Mecto nucuuiuiaabl B cTpykType OIIOIL: peanusyercs B pamkax o6s3aTeNbHOM YacT

6soka b1. lucuumniusel (MOIyn).

Iliianupyembie pe3yabTaThbl 00y4eHHUs M0 AUCHUILINHE!

Kon Ilnanupyemble pe3yJbTaThl 00y4eHUs!
KOMIICTEHIH I/IH}]I/IKaTopr JOCTUKCHUHA KOMIICTCHIINU 110 AHCIHILTHHE
VYK-1 3HAaTh: 3HaeT: MeTOIBI ITOMCKA
- METO/IbI MOMCKa HH(GOPMAITUU U MaTeMaTHYeCKON HHPOpMAIIH U
paboThI C Hel; paboThI ¢ Hell;
- CYIIHOCTbh CUCTEMHOT0 MOJX0/1a - CYIIHOCTbh CUCTEMHOT0 MOJIX0/1a
YMeTh: YmMmeer:
- aHAJIM3UPOBATH 331249y, BBIICTSATh aHATM3UPOBATh 3aJ1a4y B 00J1aCTH
ATambl €€ PEIICHUs, OCYIIECTBISATh MaTeMaTUKH, BBIJCIATE TAIlbI €¢
}ICI)’ICTBPlﬂ 110 pemeHmo; pemeHI/m, OcyHIeCTBJ'IflTB ,ZIGﬁCTBI/IH 110
PEIICHHIO;

Baanern: Baaneer: - HaBBIKAMH OI[CHHUBAHUS
- HaBBLIKAMU OLIEHUBAHMS MPAKTUYECKHUX MOCIIEeICTBUN
MPAKTUYECKHUX MTOCIIECICTBHI BO3MOJKHBIX BApHAHTOB PEIICHUS
BO3MOXHBIX BapI/IaHTOB peH_IeHI/ISI 3aJa4d B MaTCMAaTHUKE,
3a7a4u;




OIIK-1

3HaTE:
(dbyHaaMeHTaIbHbIE 3aKOHBI IPUPOJBI
OCHOBHBIE (dbuznveckue u

MAaTEMAaTHYCCKUEC 3aKOHBI

3Haer:

- OCHOBHBIE TIOHSTHS, ONIPEACIICHHUS],
TeopeMbl, (HOPMYJIbI TUHEHHON
areOphl, AaHATUTUYECKON TEOMETPHH,
MaTeMaTHYeCKOro aHalln3a;

- MeTo 161 U epeHITuaTBHOTO U
MHTETPAIILHOTO MCUMCIICHHUS.

YMeTn:
MPUMEHATH (PU3NYECKHUE 3aKOHBI U
MAaTEMATUYCCKU MCTOAbI AJIA pemeHmI
3a/1a4 TEOPETUUECKOTO U MPUKIIATHOTO
xXapaxkrepa

YwMmeer:

- IPUMEHSTh OCHOBHbBIE TIOHATHUS,
OTIpeieNIeHus], TEOPEMBI, (POPMYIIBI
JUHEHHOH anreOpbl, aHATUTHIECKOU
reOMEeTPUU, MaTEMaTUYECKOT O
aHaJn3a, METO/IbI

QG pepeHaIbHOTO 1
WHTETPAIbHOTO UCUUCTICHUS JITIS
pelleHus 3a1ay;

- (hopmynHrpoBaTH OCHOBHBIC TOHSITUS
U OTIpeIeNICHHs] JTMHEHHOM anreOpsl,
aHATMTUYECKON T€OMETPUH,
MaTeMaTHUYECKOIo aHaJln3a;

- TPaMOTHO CTPOUTH JIOTUYECKUE
YMO3aKJII0UEHHUS [IPH J1I0KA3aTEeIbCTBE
TEOpEM U pelIeHHUH 3a/1a4.

- 000CHOBBIBATh U UHTEPIIPETUPOBATD
MOJIyYEeHHBIH IPU PELICHUH 331241
pe3yJbTar.

Bnaners:
HaBBIKAMH MCITOJIL30BAHUS 3HAHUH
bU3UKY U MaTEMATHKU TPU PELICHUN
MPAKTUYECKUX 3a7a4

Bnaneer:

HaBbIKAMH HpI/IMeHeHI/ISI
COBPEMEHHOI'0 MAaTEMAaTUYECKOTO
WHCTPYMEHTApHUS ISl peIICHUS 3a7a4.

Il. COAEP’KAHUE U OBBEM JIUCHHUIIJINHBI

€ YKa3aHHeM KOJIMYeCTBA YACOB, BbIJIEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alonuxcs
¢ npenoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas ¢popma o0yueHust

Ne AyIUTOpPHBIE 3aHATHSA
HaumenoBaHue pa3enoB U TeM Bcero Cawm. pa6.

n/n JK 3 JB

1 cemecTp

Pasznen 1. « Tuneiinas 70,7 20 20 30,7
anzeopay

1. | Tema 1. «kMHOXecTBa 1 14,7 4 4 6,7
OTHOILICHUS

2. | Tema 2. «MaTpuis! u 20 6 6 8
ONPEICTUTEI

3. | Tema 3. «Cucremsbl 20 6 6 8
JIMHEWHBIX YPABHEHUN)

4. | Tema 4. « DneMeHTHI 16 4 4 8
BEKTOPHOMW aJIreOphl »




Paznen 2.
«Ananumuueckan
2eomempusy

64

16

16

32

Tema 5. «Meton
KOOpJUHAT Ha IJIOCKOCTH.
YpaBHEHUE TUHUM HA
TIJIOCKOCTH.

16

Tema 6. «JIuaum BTOpOrO
TIOPSIKA»

16

Tema 7. «Ilnockoctu u
MIPSIMBIE B TIPOCTPAHCTBE»

16

Tema 8. «IloBepxHocTH
BTOPOI0 NOPSIAKA»

16

IK3aMeH

9+03

Hroro 3a 1 cemecTp

144

36

36

62,7

B T.Y. IPAKTHYECCKast
MnoAroToBKa

2 cemecTp

Paznea 3. «Beeoenue ¢
mamemamuyecKuil
ananuz»

136,7

24

36

76,7

Tema 9. «HucnoBsie
MHOKECTBA.
JlerCTBUTEIIbHBIC YUCIIA»

20,7

10,7

10

Tewma 10. «DyHKIIIH.
ITocnemoBaTeILHOCTIY

36

20

11

Tewma 11. «IIpenen»

46

26

12

Tema 12.
«HenpepbIBHOCTH

byHKIIN

34

20

Paznen 4.
«/Iuppgepenyuanvroe
ucuucnenue QyHKuyuu
00HOIl nepemeHHOo)

70

12

40

13

Tema 13. «IlponsBoaHas u
muddepenmany

34

20

14

Tema 14. «OcHOBHBIE
TEOPEMBI

Qg depeHInaIbHOro
UCYHCIICHUS.
[Ipunoxxenus
MIPOU3BOTHON»

36

10

20

IK3aMeH

9+0,3

Hroro 3a 2 cemectp

216

36

54

116,7

B T.Y. IPAKTHYECCKasA
MNOAT0TOBKA

3 cemecTp

Pasnea 5.
«Humezpanvhoe
ucuucienue QynKyuu

110,7

18

18

74,7




00HOIl nepemeHHoN)

15

Tema 15.
«HeonpeaeneHHbIi
WHTETpa»

30,7

18,7

16

Tema 16.
«OnpeneneHHbIN
WHTETpa»

28

20

17

Tema 17. «Ilpunoxenus
OIIPEJIEIIEHHOTO
UHTErpana

28

20

18

Tema 18.
«HecobcTBeHHbBIE
WHTETPAIIbI»

24

16

Paznea 6. «Paowt»

96

60

19

Tema 19. «Hucimossie
PAIBI»

32

20

20

Tema 20.
«DYHKIMOHATIbHBIC
pSABI

32

20

21

Tema 21.
«Tpuronomerpudeckue
psanbl. Pansl Oypbeyn

32

20

IK3aMeH

9+0,3

Hroro 3a 3 cemecTp

216

36

36

134,7

B T.Y. IPAKTHYIECCKas
MMOAT0TOBKA

HUTOI'O:

576

108

126

314,1

B T.4. IPaAKTHYIECCKasd
MMOATr0TOBKA

1. Haiittu AUB,ANB,A\B, A XB,eciu A=(-0;9]; B=[-7;0]

OuHo-3204Has popma 00yueHHs (HEe peanu3yeTcs)

3aouHas popma 00yueHus (He peanuszyercs)

TumnoBble BApUAHTHI KOHTPOJIbHBIX PadoT

1 cemecTp

Tekymias arrectamus TpoBOAUTCS B (hOpME KOHTPOJIBHOM pabOThI, TECTa.

2. Haiitn matpuny C?, o6parnyro k marpune C =A-BT + 3E:

1. OHEHOYHbIE MATEPHAJIbI V151 IIPOBETEHUS1 TEKYIIEW 1
IHNPOMEXYTOUYHOU ATTECTAIIMUA OBYYAIOIINXCA ITO JIUCHUTIJIMHE




2 0
B=|5 4
1 2

(=X W - N S

3. Bwruucnouth onpenenuTens:

1 2 30
5 7 1 2
3 -1 1 8
-3 -10 -3 6

4. Pemuth CUCTEMY yYpaBHEHUM, UCTIONB3Ys Gopmyiibl Kpamepa:

X +2x,— x3= 1,

5. Jlauel BekTOpsl Ha mwiockoctd  &,0,C.  UssectHo: |é|=2,‘5‘:2,|6|=5,

— —

(é¢ 6)= % : (6? 6)= % Haiitu mmny Bexktopa ¢ = —a+ b-¢.

6. Jlausl Bepuunsl A4 (3, 1), B (-13,-11), C (- 6, 13) tpeyronbunka. CocTaBUTh: a)
ypaBHEHHUE MEINAaHbI U BBICOTHI, MPOBEECHHOMN 13 BEpPIIHHBI 4, 0) ypaBHEHUE

OMCCEKTPUCHI BHYTPEHHETO yTriia B.

. o x—3 y+2 Z
/. Haiitu ypaBHEeHUE TUIOCKOCTH, IPOXOIAIIEH Yepe3 MpAMyl0 —— = —— = 1H

2 4
Touky Mo(2; - 1; 2).

2 cemecTp

Vx?-16

log,(x? +3x-10)

1. Haiinure o6iacth onpeneineHus GyHKIuun Y =

2. Haiitu npenensr:

3x2-2x3 . x2+14x-32. . (Tx+3)\%¥
———,6) lim—————; ) lim

X x—2 X“—6x+8 x—oo \7x—1
1) lim (nVn? — 2 — ny/n? + 3).

n—-oo




HccnenoBaTh Ha HENPEPHIBHOCTh M HAWTH TOYKHU paspbiBa PyHKIHUU (YKa3aThb HX

x—1, npu x=0,

Xapakrep) y = {_x —1, opu x < 0.

[ponuddepentuposats byuximu: a) f(x)=cos® (x> +Inx);
0) f(x) = B3x — DIn(V1 + 4x2 + 2x).

[TpoBectn nmonHoe ucciaegoBanue GyHkuun f(x) =

2 U TIOCTPOUTH €€ rpaduk.

3 cemecTp

X+1
X2 +4x+3

. ) ) }wnsh1xdx 6)? dx
BIYNCIINTE ONPCACIICHHBIC NHTECTPAJIbIL: A ; .
P P o V14X 77 2 \[5rAx— X2

BBIUKMCIMTE MHTETPAIBL: IXZ sin xdx ; I dx ; Jsinz X Cos” Xdx .

In x

—dx
X3

o0
Brruucnuth HeCOOCTBEHHBIN MHTETPAT: _[
1
9 V) 2
Haiitu mtomanes GUrypsl, OrpaHHYSHHON OChIO abciuce U JiuHuIMU Y = (X—4)° u
y =16 — x°.
[Tonb3ysich HEOOXOOUMBIM TPU3HAKOM CXOAUMOCTH OTBETHUTh Ha BOIPOC O
CXOJUMOCTH WJIA PACXOJUMOCTH psiJa

o

Z M

H_1."3+2.
UccnenoBath HA CXOAUMOCTB PSif
1+ ! + ! + ! +
33055 T

ITpomexyTouHas aTTectanus oOydarolUXcsl OCYLIECTBIAETCA B (POpME DK3aMEHA C

HCIIOJB30BAHUEM CICAYIOMIUX OLICHOYHBIX MATCPHAJIOB: IICPCUYCHDL BOIIPOCOB K OK3aMCHY.

ok wbdrE

Bomnpocsl k 3k3aMeny

(1 cemecTp, ouHasi popma oOyueHMs)
MHoxecTBa U onepanuu Haj HUMU. [luarpammel Diiniepa-BenHa.
buHapHbIe OTHOLIEHUS.
OTHOILIEHHE SKBUBAJIEHTHOCTH.
ITonarue maTpunel. Buasl maTpun.
Onepauuu Haa MaTpUIlAMU, UX CBOMCTBA.
OOpatumbie MaTpUIlbl. DIIEMEHTApHbIE MATPHUIIBIL. Y CIIOBUSI 0OPATUMOCTH MaTpPHUIIbI.

7
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Brruncnenue o6paTtHO MaTpHIIbI.

8. 3anuch M peElIeHUE CUCTEMBbI N JUHEHHBIX YpaBHEHUH C N IEPEMEHHBIMU B
MaTpU4HOM dopme.

9. Panr marpunsl. OnpezeneHue paira NpuBEACHUEM MaTPUILIbI K CTYIIEHYaTOMY BH]LY.

10.Onpenenurens kBagpaTHON MaTpuibl. OCHOBHBIE CBOMCTBA OIPENETUTENEH.

11.MuHOps! U anreOpanyeckue IONOJHEHUHN. Pa3noxeHue onmpenenuress 1Mo CTpoKe
WJIU CTOJIOITY.

12.Cucrtembl TMHEWHBIX ypaBHeHUNH. OCHOBHBIE TIOHATHUS U ONIPEICICHHUS.

13.Cucrema N IMHEHHBIX ypaBHEHUH ¢ N nepeMeHHbIMU. MeTo 1 00paTHON MaTpHIIbI U
dbopmymnsr Kpamepa.

14.OnemeHTapHBIe NPEOOpPAa30BAaHUSI CHUCTEMbl JIMHEHHBIX ypaBHEHUU. PaspenieHHas
CUCTEMa JINHEMHBIX YPAaBHCHUM.

15.Cucrema JIMHEWHBIX OJHOPOAHBIX YPAaBHEHUW, YCIOBUA  CYIIECTBOBAHUS
HETPUBUAIBHBIX pelleHud. [IpocTpaHCTBO pEIIEHM CUCTEMBI  JIMHEHHBIX
OJIHOPOJIHBIX YpPaBHEHUH U ero 0azuc.

16.HeoaHopoaHas cuctemMa JUHEHHBIX YpaBHEHUN. JInHEeHOE MHOTO0Opa3ue perieHui.

17.Pemienne cucTeMbl JIMHEWHBIX YPAaBHEHMM METOJOM  IOCJEI0BATEIbHOIO
UCKJIIOYEHHsT TnepeMeHHbIX. [loHsATue oOuero pemeHus CUCTEMbl JIMHEHHBIX
YPaBHEHUN.

18.BekTopbl: OCHOBHbBIE TTOHSTHSI.

19.JIuHeitHBIC OnIEpaK Ha T BEKTOPAMHU.

20.JIuneliHas 3aBUCUMOCTh BEKTOPOB. CBOMCTBA JTMHEHHO 3aBUCHMBIX M HE3aBUCHMBIX
CUCTEM BEKTOPOB.

21.BexTopHOE TPOCTPAHCTBO.

22.ba3uc BEKTOPHOTO MPOCTPAHCTBA. Teopema 0 pa3noKeHUH BEKTOpa B IPOCTPAHCTBE
10 TPEM HEKOMILIAHAPHBIM BEKTOPAM.

23.KoopnuHathl BeKTOpa B 3aJJaHHOM 0a3uce, MX CBOMCTBA.

24.CxansipHO€ MPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA.

25.]lnmrHa BEKTOpa, YroJi MEX1y BEKTOpaMU B OpPTOHOPMUPOBAHHOM Oa3uce.

26.Addunnas cucreMa KOOpIUHAT Ha TIOCKOCTU. KOOpIMHATHI TOUKH.

27.Jlenenuie oTpe3ka B JAHHOM OTHOIIICHUHU.

28.IlpsimoyronbHas JeKapTOoBa CUCTEMa KOOpAMHAT. PaccTosHue Mexay AByMs
TOYKaMHU.

29.11peobOpazoBanrie aphUHHON CUCTEMBI KOOPAUHAT.

30.Paznuunbie criocoObl 3aaHus MPSIMOM Ha TUIOCKOCTH.

31.001ee ypaBHEeHUE MPSMOM Ha MIIOCKOCTH. ['eoMeTpudeckuid cMbIca KO3DPUIIMEHTOB
IpU TEKYIIUX KOOpJAUHATAX B OOIIEM YpaBHEHUH MPSMOM.

32.B3anuMHO€ pacnoioKeHHe JIBYX MNPSMbIX Ha MIOCKOCTH.

33.PaccTosiHre OT TOUKH 10 MPAMOM Ha MIIOCKOCTH.

34.Yron Mexay AByMsl IPSIMBIMH Ha MJIIOCKOCTH.

35.0mMric, ero KaHOHMYECKOe YpaBHEHUE U CBOICTBA.

36.['unepboma, ee KAHOHMYECKOE ypaBHEHUE U CBOMCTBA.

37.ITapaboia, ee KaHOHUYECKOE YPABHEHHE U CBOWCTBA.

38.001ee ypaBHEHHE JTUHUM BTOPOTO MOPSAKA U MPUBEIECHUE €r0 K KaHOHMYECKOMY

8



BUTTY.

39.AdduHHag cucTtemMa KOOpJMHAT B MPOCTPAHCTBE. Y CIOBUE KOMILJIAHAPHOCTU TPEX
BEKTOPOB.

40.CmMmeranHoe MpousBeieHre BeKTOpoB. O0beM TeTpaspa.

41.BekTopHoe npou3Be/ieHne BeKTopoB. [nomaas TpeyroiabHuKa.

42.PaznuyHbie criocoObl 3aJjaHusl TUIOCKOCTH.

43. OO1ee ypaBHEHUE TIIOCKOCTH. ['eoMeTprueckuii cMbIC KO3 HUIIMEHTOB B 00IIEM
YpaBHEHUH TIIIOCKOCTH.

44.B3anMHO€E pacIoyIOKEHUE ABYX MIIOCKOCTEH.

45.PaccTostHUE OT TOYKH /10 TUIOCKOCTU. YTOJ MEXY TUIOCKOCTSAMH.

46.Paznuunblie ciocoObl 3aJaHus MPSMOIl B POCTPAHCTBE.

47.B3anMHO€E pacnoioKEHUE ABYX MPSIMBIX B TPOCTPAHCTBE.

48.B3anMHO€ pacmoIoKeHUE MPSMOM U TIIOCKOCTH.

49.Yron Mexy IByMS MPSMBIMU. YTOJ MEX]Ty IPSIMON U TIIOCKOCTHIO.

50.IToBepxHocTH BpameHus. [{unmHapruyeckue moBepXHOCTH.

51.KoHnueckue moBepxXHOCTH.

52.Dnnuncous.

53.01HOTIOJIOCTHBIN THIIEPOOTIOU .

54.JIBynoJIOCTHBIN TUTIEPOOTIOU/I.

55.0nmunTHyecKkuit mapaboIouI.

56.I'umepboamaeckuii mapadoIou .

Bomnpocs! k 3k3aMeny
(2 cemecTp, ouHas popmMa 00yUeHMS)

YucnoBble MHOXKECTBA. MHOXKECTBO JEUCTBUTEIBHBIX YUCET.
Yucnossle NpoMeKyTKH. OKPECTHOCTHA TOYKH.
OrpaHu4eHHbIE 1 HEOTPAHUYECHHBIE MHOKECTBA.
Omnpenenenne YUCIOBON QYHKIIUU.
CrniocoOsbI 3aanus QyHKITHIA.
OO61mue cBOWCTBA YUCIOBBIX (QYHKIIUH.
CrnosxxHast GyHKITHUS.
OOpatHas pyHKIHS.
. OCHOBHBbIE JIEMEHTAPHBIC (PYHKITUU U UX TPAPUKH.
10 YucnoBbIE MOCIEN0BATEILHOCTH.
11. Tlpenen 4ncIOBOM MOCIEI0BATEILHOCTH.
12. Ilpenen byHKIMN.
13. OcHOBHBIC 3aMeUaTeNIbHbBIC TPEETbI.
14. beckoHeuHO Majbie GyHKIIUH.
15. HenpepbiBHOCTh GyHKIMNA. HenpepbIBHOCTH CyMMBI, TPOU3BEICHUS U YACTHOTO.
16. Touku pa3psiBa GyHKIIUN U UX KIaCCU(PUKAIIHSL.
17. OcHOBHBIE TEOPEMBI O HEPEPHIBHBIX (YHKIIHSIX.
18. 3agauu, npuBoASIINE K TOHATUIO IPOU3BOTHOM.
19. Onpenenenne  mpousBonHO#.  ['eomerpuueckuii  CMBICT  MPOU3BOAHOM.

MexaHn4YeCcKnid CMBICT TPOU3BOJHOM.

9

CoNOOR~ODE



20.
21.
22,
23.
24,
25,

26.

217,
28.
29.
30.
31.

PR BOO~NOOR~WNE

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25
26

0.
1.
2.

OcHoBHble npaBuia 1uddepeHIpoBaHus.

Huddepennmpyemocts hyukiuid. Juddepenimarn.

[IpouszBoansie u quddepeHranbl OCHOBHBIX AI€MEHTApPHBIX (QYHKITUH.
[TpousBoaHas CI0KHOU PYHKIIUH.

[IpousBoansie U quddepeHranbl BHICIIUX MOPSIKOB.

[Ipumenenue npousBoaHOM. Bo3pactanue u yObiBaHHe (DYHKIIMM B TOYKE M Ha
npoMexxyTke. [Ipu3Haku MmocTostHCTBA GYHKIIMU HA TPOMEKYTKE

[lonsTe wmakcuMyma © MHHHEMYMa QyHKOud. HeoOxomumbie —yciaoBus
’KcTpeMyMma. JlocTaTouHbIe YCI0BUS MAKCUMyMa U MUHUMYMa.

HaxosxieHne HanboJbIuX 1 HAMMEHBIINX 3HAYEHUN (DYHKIIUH.

IIpaBuno Jlonurans.

Beinyknocts rpaduka gynkuuu. Touku neperuoda.

ACUMIITOTBHI.

HccnenoBanne pyHKINNA U IOCTPOEHUE UX T'padUKOB.

Bomnpocsl k 3xk3aMeny
(3 cemecTp, ouHas popma 00yUeHMs)
[TepBooOpasHas GyHKIMS U HEOIIPENEAEHHBIN HHTETPAIL.
CBolicTBa HEOIIPEAEICHHOTO UHTErpasa.
Tabnuna OCHOBHBIX HEOIPEIETICHHBIX HHTETPAJIOB.
Meton HEnOCPEACTBEHHOTO HHTETPUPOBAHHS.
HuTerpupoBanue 3aMEHON MepeMeHOM (MMOACTaHOBKOM ).
HNHTEerpupoBaHue 1O YacCTsM.
WuTerpupoBanue paloOHaIbHbBIX (QYHKIIHMA.
HNuTerpupoBanne uppauuoHaIbHbIX (YHKIUM.
HNHTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIMIA.
WuTerpansl, «He Oepyuiyecs» B KOHEYHOM BUJIE.
IToHATHE ONpenenEHHOr0 UHTErpaAIa.
CaoiicTBa onpeaen€éHHOro uHTErpaia. Teopema o cpeqHeM 3HaueHuu. IHTerpain ¢
IIEPEMEHHBIM BEPXHUM IIPEACIIOM.
®opmyna Herotona-JleliOnuna.
HNuTerpupoBanne 3aMeHON IEPEMEHHOM B OIPEICIIEHHOM UHTETPAJIE.
HNHTerpupoBanue 1o 4acTsaM B ONPEICIEHHOM UHTETPAIe.
HecoOcTBeHHBIE HHTETpAIBI.
[iomaas KpUBOJIMHEWHON TpaneuuH.
[Lnomane KpUBOJIMHENHOTO CEKTOPA.
JInmuHa nyru KpuBOU.
O0bEM Tena BpalieHusl.
HucioBOM psii U €r0 YaCTUYHBIE CYMMBI.
Cxopsuecs psibl.
OCHOBHBIE CBOMCTBA CXOASIIMXCS PSAAOB.
Heo0xoaumblii MPU3HAK CXOAUMOCTH psija. 'apMOHUYECKUN pAI.
. CXoaMMOoCTh PSAOB C MOJOKUTEIbHBIMHU YJIEHAMHU.
. Ilpusnak cpaBuenus. [lpenensHast popma npu3zHaka cpaBHEHHS.
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27. Ilpusnak cxonumocTu Kot (paaukaibHblIil).

28. Ilpusnak cxogumoctu JlanamoOepa.

29. UnTterpanbHbiii ipu3Hak Korm.

30. AOGcomoTHas ¥ yCIOBHAsi CXOAUMOCTD PAJIOB. 3HAKOUEPEAYIOIIUECS PSIbI.

31. loctaTouHblii MpU3HAK CXOJMMOCTH 3HAKOYepeAylollerocs psga (MpuU3HaK
JletiOHuIIA).

32. dyuknuonansHbie paabl. [Ipusnak BeliepiTpacca.

33. CBoiicTBa paBHOMEPHO CXOJSALINXCS PSIIOB.

34. Tlonstue crenenHoro psna. Teopema Abens. IHTepBal U pagnyc CXOIUMOCTH.

35. CBoiicTBa CTETIEHHOTO PAJIa U €TO0 CYMMBI.

36. Beipaxxenue k03¢ hUIMEHTOB CTENEHHOTO psijia uyepe3 ero cymmy. Psn Teiinopa.

37. PaznoxeHune B CTETIEHHOW Psi/I SJIEMEHTAPHBIX (PYHKIIUA.

38. IlpunoxxeHue psaoB.

39. Tpuronometrpuueckuii psau. Psasr Oypoe.

40. Pasznoxenue pynkuun B psg Oypre.

IV. IEPEYEHD JINTEPATYPHI,
HEOBXOJINMOMU JIsA OCBOEHUA JNCIUITJINHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. beknemumen, JI.B. Kypc anamuTuyeckoil reoMeTpuud ¥ JIMHEWHOW aireOphl :
yueOnuk / JI.B. beknemurnes. - 12-e uzn., ucnp. - Mocksa : ®uszmatrnur, 2009. - 309
c. - ISBN 978-5-9221-0979-6 ; To xe [DnexkTpoHHbli pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=83040

2. AcnanoB, P.M. MartemaTuueckuii ananus: kpatkuii kypc / P.M. Acnanos, O.B. JIu,
T.P. MypanoB ; MOCKOBCKMI NEAArOTMYECKUN TOCYAAPCTBEHHBIA YHUBEPCHUTET,
MexnayHaponHas akageMusi HayK Ie1arormyeckoro ooOpasoBaHusi. — Mocksa :

[Tpomereit, 2014. — 284 c. : cxeM., ui., Taba. — Pexxum gocTymna: mo Mmojmnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=426687

4.2. lonoJiHMTEIbHASA JIUTEPATypa

1. beikoBa, O.H. Marematnueckuit anamu3: ydyeOHoe mnocodue / O.H. Brikona,
C.10. Konsirun; yupen. MOCKOBCKHI 1e1aroru4eckKuii rocy1apCTBEHHbI YHUBEPCUTET.
— MockBa: MOCKOBCKUI TeIaroruueckuii rocynapctBeHHbid yHupepcuter (MIITY),
2016. — Y. 1. — 120 c¢. : wmn — Pexum jgocrtyma: IO TOAMHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=471785

2. BeperennukoB, B.H. DOneMeHThl BeKTOpHOW anreOpbl: ydeOHOe Tmocobue /
B.H. BeperennukoBs. - Mocksa; bepnun: {upekr-Menua, 2018. - 73 c.: ui. - bubnuorp.
B kH. - ISBN 978-5-4475-9597-5; To xe [OnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=483516
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http://biblioclub.ru/index.php?page=book&id=483516

3. Unbun, B.A. Ananutuueckas reomerpus : yueOnuk / B.A. Unpun, 3.1, Tlo3usk. - 7-
u3a., crep. - MockBa: ®@uzmatiaut, 2009. - 224 c¢. - (Kypc BbIciieli MaTeMaTUKU U
maTeMatuyeckol ¢pusuku. Boim. 3). - ISBN 978-5-9221-0511-8 ; To xe [D1eKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82797

4, Unwun, B.A. Jluneiinas anreOpa: yueonuk / B.A. Unbun, O.I'. [lo3Hsk. - 6-¢ uzf.,
crepeotun. - MockBa: ®usmarnur, 2010. - 278 c. - (Kypc BbIcuield MaTeMaTUKH U
MaTeMatuyeckol ¢pusuku. Boim. 4). - ISBN 978-5-9221-0481-4 ; To xe [D1eKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68974

5. Kyapssues, JI.JI. Kpatkuii Kkypc MaTemMaTHUeCKOro aHaiu3a : y4eOHHK : B 2-X T. /
JLJ. KyapsiBueB. - 3-¢ wm3m., mepepad. - MockBa : ®dmmarmmr, 2009. - T. 1.
HuddepennnaibHOe U HHTETPATbHOE HCUUCICHUS PYHKITHI OTHOM epeMeHHON. Psibl.
- 400 c. - ISBN 978-5-9221-0184-4 ; To xe [OnekTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82814

6. Kyry3oB, A.C. MaTeMaTH4ecKuil aHAJIM3: TeOpHs IpeeioB: yaebnoe mocooue / A.C.
Kyty3oB. - Mocksa; bepnun: Jupekr-Meaua, 2017. - 152 c. [DnexkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=471821

7. Kyry3oB, A.C. Maremarnueckuii aHanmu3: auddepeHuaibHoe U HUHTErpaibHOE
ucurciienne GyHKIUN 0JHOM epemMeHHoi : yueOHoe rnocodbue / A.C. KyTy30B. - 2-¢ u3.
crep. - Mocksa ; bepnun : Qupexkr-Menua, 2017. - 127 c. - [DnekTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=462166

8. Jluzynosa, H.A. Marpuiisl ¥ CUCTEMBI JIMHCWHBIX YpaBHCHHH : ydyeOHOe mocooue /
H.A. Jluzynosa, C.I1. lIkpoOa. - Mocksa : ®uszmartaut, 2007. - 350 c. - ISBN 978-5-
9221-0852-2; To xe [D51eKTpOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=76793

9. JlutBun, II.b. Paasr : yueOnoe mocobue / JI.b. JIuteun, T.A. I'ymait, U.11. MamaeB ;
denepanbHOE TOCYAAPCTBEHHOE OFOMKETHOE 00pPa30BaATEIBbHOE YUPEKIECHUE BBICIIETO
npodeccronansHOTO 00pazoBaHusi (CTaBPOMOJIBCKUI TOCYJapCTBEHHBIM arpapHBIi
yHuBepcuteT. - CraBpononb : CTaBpONOIbCKUN TOCYJApCTBEHHBIA arpapHbId
yauBepcutet, 2017. - 89 c. : uin. - bubmmorp. B kH. ; To ke [DaeKTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=484997

10.CanumoB, P.b. MaremaTuka nisi MHXKEHEPOB M TEXHOJOTOB : y4yeOHOe mocobue /
P.b. CaiimmoB. - Mocksa : @usmatiaur, 2009. - 484 c. - ISBN 978-5-9221-1156-0; To
xe [DIIeKTpOHHBI pecypc].-
URL.: http://biblioclub.ru/index.php?page=book&id=68383

11.Tyran6aeB, A.A. Jluneitnasa anreopa : yueoHoe nocooue / A.A. TyranGaes. - 2-e u3.,
ctep. - Mocksa : U3patensctBo «DnunTtay, 2017. - 75 ¢. - ISBN 978-5-9765-1407-2; To
xKe [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115141

12. Tyran6aeB, A.A. Matemarudeckuii ananusz. Psasl: yaeoHoe mocodue / A.A. TyranOaes.
- 4-e w3 ., crep. - MockBa: UzmarenscTBo «dimaTaR, 2017. - 49 ¢. - ISBN 978-5-9765-
1405-8; To xKe [DeKTpOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115142
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V. HIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETH «MHTEPHET», HEOBXOANMBbIX

JUISI OCBOEHM S TUCIHATIIMHBI

Ne Ccblika Ha HaumeHoBaHue pa3padoTKu
. . JocTtynmHocTh
nn HH(OPMALMOHHBIN pecypc B JJICKTPOHHOM (popMe
1. http://exponenta.ru OO6pa3oBarenbHBbIi CBOOOIHBIN JOCTYIT
MaTeMaTUYECKUU CalT
2. ITopTai MaTeMaTHYECKOTO .
http://www.math.ru p CBOOOIHBIN JOCTYIT
00pazoBaHus
3. denepaabHbII
00pa3oBaTeIbHbII opTan
http://www.ict.edu.ru "UupopMannoHHO- CBOOOHBII JOCTYTT
KOMMYHHKAITHOHHBIC

TEXHOJIOTHH B 00pazoBaHuu"

V1. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DNeKTPOHHO-OUOIMOTEeUHAS
cuctema (3bC)
YHuBepcurerckas OnbnuoTexa
OHJIANH

Perucrpanus yepes
0001 YHUBEPCUTETCKUI
KOMIIBIOTED.

B manpueiimem
IIPEIOCTABIIAETCS
HEOrpaHWYECHHBIN
WHJMBUIyaJIbHBIA JOCTYII
H3 110001 TOUKH, B
KOTOpOM UMEETCS TOCTYII
K cetd MIHTEepHET

www.garant.ru

WNHudopmanronHo-1IpaBoBOi IOpTa

CBoOOAHBIN TOCTYT

www.elibrary.ru

Poccuiickuit ”HPpOpMaIMOHHBII
nopTain B 00J1aCTH HayKH,
TEXHOJIOTHH, METAIIUHBI 1
o0Opa3oBaHUs

CBoOOAHBIN TOCTYI

www.consultant.ru

Poccuiickas KOMIIbKOTCPHAA
CITpaBOYHO-IIpaBOBas CUCTEMA

CBoOOaHBIH JOCTYI

http://fqosvo.ru

[Topran @enepanbHbIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB BHICIIETO 00pPA30BAHMS

CBoOOHBIH JOCTYI

http://mathedu.ru

Maremaruueckoe obpasoBaHue:
o0mIe10CTyImHas ANEKTPOHHAS
OonbMoTeKa

CB0OOAHBIH JOCTYI

VIl. JUOEH3UMOHHOE N1 CBOBO/JHO PACITPOCTPAHAEMOE

IMPOT'PAMMHOE OBECIIEYHEHUME
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http://fgosvo.ru/

[Tpu peanuzannu yueOHON NUCUUIUIMHBI IPUMEHSETCS CIEAYIOLIEE TUIEH3MOHHOE U
CB060I[HO PaCIIpOCTPaAHACMOC ITPOTPAMMHOC 06CCH€‘{€HHG:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYIOBAHUE U TEXHUUYECKHUE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBHOIO
MPOLIECCA MO JUCHUTUIMHE

YdeOHple  3aHATHUS ~ OPOBOAATCS B ayJAUTOPUAX,  YKOMILIEKTOBAHHBIX
CHEINATM3UPOBAHHON MeOenpl0, B TOM YHUCIE CTAllMOHAPHBIMH WM TEPEHOCHBIMH
TEXHUYECKUMHU CpeACTBAaMU 00y4YeHUS (MIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOMN
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecneyeHneM 1ocTymna
B DJIGKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCHUTETA.
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