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PABOYAS ITPOI'PAMMA IUCIUIIIMHBI
51.0.04.01 BICIITAA MATEMATHUKA

Hanpaaenue noaroroBku: /1.03.01 Paouomexnuka

Hanpasiaennocts (mpouin): Humeniexmyanvhbvle paouomexHuiecKue cucmemol
KBanudukanusa (crenenn): 6axanasp
dopma 00y4YeHMsI: OUHAs, OYHO-3A0YHAS

HNucruryr: mamemamuku, ecmecmeosHaHUus U MexXHUKU
Kadenpa: namemamuxu u memoouxu ee npenooasamus

ouHas ¢opma OYHO-3204YHAS 3a04Has
¢popma ¢dopma

Kype 1,2 1,2

CemecTp/TpumMecTp 1,2,3 1,2,3,4,5,6

Jlexknun 108 34

He

JlaGopaTopHble 3aHATUS HpeAYCMOTPEHbI He MPeayCMOTPEHBI
IIpakTnyeckne (ceMMHAPCKHE) 3AHATHSA 126 36

B T.4. IPAKTHYIECKadA MOATOTOBKA

KoncynbTanun

®opma(bl) MPOMEKYTOYHOM aTTeCTALMH

1c. - 3x3amen - 0,3
2¢. - 3k3ameH - 0,3
3c. - 3k3amen - 0,3

2 Tp.- 3x3amen - 0,3
4 Tp.- 3x3ameH - 0,3
6 Tp.- 3x3ameH - 0,3

KourtpoJsn 27 27
Huble popmbl padoThl - -
CamocrosiTesibHas padoTa 278,1 4421

Bcero uacos: 540

Tpynoemkoctb: 15  3a4eTHBIX eIHHUL.

Pazpabotuuk(u) paboueii mporpamMmsl:

Kanouoam nedacocuueckux nayk, doyenm T.M. Caghponosa




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

HC.]II) H3Yy4YCHUA TUCHUILIINHBI:

IIOATrOTOBKA

K  HCIIOJIB30BaHHIO

yrayOJeHue U pacliupeHue MaTeMaTHYECKUX 3HAaHUN 00yJaronnxcs;
CHUCTEMAaTU3HPOBAHHBIX

TCOPCTUYCCKUX H

MPAKTUYECKUX 3HAHUM MPU PEIICHUH MPOPECCUOHAIBHBIX 33/a4;

ACATCIIBHOCTH,

OCHOBHBIX IMOHSITHUHA MaTEMaTHUKHU.

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

PacCKpBITHE

MHPOBO33PCHYCCKOTO

3Ha4YCHMUA

IIPUBUTHUC HABBIKOB HWCIIOJIb30BAHUA AHAJIUTUYICCKUX MCTOIOB B HpaKTI/I‘{eCKOﬁ

dbopMHpoBaHUE TMPEACTABICHUN OO0ydalomuxcs 00 YHUBEpPCAJIbHOM XapaKTepe

MaTeMaTUuKH,  yriayOJieHHue

MPEJCTABICHUN OO0ydYaronuxcss O POJM M MECTe MaTEeMaTHUKU B U3YYEHUU
OKpY>KaroIlEro Mupa;

MAaTEMaTUYECKUX PACCYKACHUN;

(1)OpMI/Ip0BaHI/I€ YETKOI'0 TOHMMAaHHUsI OCHOBHBIX O0OBEKTOB M ITOHSATHI MAaTCMAaTHUKH,
Pa3BUTHUC YMGHI/Iﬁ M HaBBIKOB TOYHOM M OOCTOSATEIHLHOM AprymCcHTanmuu B XOJIC

dbopMupoBaHHEe MaTeMaTUYECKUX 3HAHUW, YMEHHUMN, HABBIKOB, CIIOCOOCTBYIOIIMX

IIOATOTOBKE 06yqa101u1/1xc;1 K BCACHHUIO HCCHeﬂOBaTeHBCKOﬁ ACATCIBHOCTH B
O6JI21CT5[X, HCITIOJIB3YIOINX MATCMATHYICCKHUC MCTO/IbI;

Pa3BUTHUC YMGHI/Iﬁ CaMOCTOSITEJIbHOM pa6OTBI

C y4eOHBIMH TOCOOUSIMH TIO

MAaTCMaTHKC U ,Z[perﬁ MaTE€MaTHYECKOM HHTepaTypoﬁ.

Mecto nucuurmuiuabl B cTpykType OIIOIL: peanusyercs B pamkax o0s3atenbHOl yacTu
6soka b1. lucuuniusel (MOIyn).

Iliianupyembie pe3yabTaThbl 00y4eHHUs M0 JUCHUILINHE!

Kon NuaaukaTopbl 10CTHKEHUS Ilnanupyemble pe3yJibTaThl 00y4eHHsI
KOMIICTeHIIMH KOMIIeTeHIINH 10 JHCHHUIIHHE
YK-1 3HaTh! 3HaeT:
Crniocoben - METO/Ibl TOUCKA HH(pOPMALIUU

OCYHICCTBJIATD IMOUCK,
KpI/ITI/I“ICCKI/Iﬁ aHaJIn3
1 CHHTE3

1 paboOTHI C HEW;

- MeToAbl MoHucKa WHpoOpManuu U PadoTHl C
HEl;

uHpopMaIU U
MIPUMEHSITh
CHCTEMHBIH MOAX0]
IUTSL pEIICHUS
MOCTaBJIEHHBIX 3a/1a4

- CYILLIHOCTh CHUCTEMHOTI(
MOAX0/a;
VYMeTs:
- aHAIM3WUPOBATH  3a1ay
p ATy, VYMmeer:
BBIJIEJISITh ATAllbl €€ PEIICHMUS,
o - aHAIM3UpPOBATh 3a/lauvy, BBIIEIATH JTallbl €€
OCYHIGCTBJ'ISITI) JCUCTBUA 10 o
pemeHI/m, OCyHIGCTBJ'ISITB ACUCTBUA 10
pELIeHUIO;
pelIeHuIO;
- HaXOIUThb paanqHLIe
- HaxoOguTb pasnanme BapI/IaHTI)I pel_HeHI/IH
BApUAHTHl  PEIICHUS  3aJlayH,

OILICHUBATh X MPEUMYIIECTBA U
pHUCKH;

3a/1a4u;

Bnaners:

Bnageer:




- HaBBIKAMH  OIICHHUBAaHUSA
MPAaKTUYECKUX  TOCIEACTBUN
BO3MOXKHBIX BapHUAHTOB

pelieHus 3a1a4u;

- HABBIKAMU T'PaMOTHOTO,
JIOTUYHOTO,
apryMEHTUPOBAHHOTO
(dhopMynupoBaHusT COOCTBEHHBIX
CYXKJIEHUU U OIICHOK

- HABBIKAMU T'PAaMOTHOTO, JIOTUYHOIO,
apryMEHTHPOBAHHOTO (POPMYIMPOBAHUS
COOCTBEHHBIX CY)KJCHHUH U OLICHOK

OIIK-1
Cnocoben
HCIIOJIb30BATh
MTOJIOKEHUS,
3aKOHBI U METO/IbI
€CTECTBEHHBIX
HayK U
MaTEMaTHKH JIJIs
pelieHus 3aaaq
WH)XEHEPHOMN
JeSITeIbHOCTH

3HaTh:
(byHIaMEHTaJIbHBIC 3aKOHBI
MIPUPOJIBI " OCHOBHBIC
dbuznveckue u

MaATCMAaTHUYCCKUEC 3aKOHbI

3Haer:

- OCHOBHBIC TIOHSATHS, ONPEICICHUS, TEOPEMBI,
(hopMyIIBI THHEHHOM anreOphl, aHATUTHYECKON
FCOMETPHH, MAaTEeMAaTHYCCKOTO aHaIN3a;

- MeTob! tuddepeHIuaIbHOTO U
UHTETPAIbHOTO MCUHCIICHHS.

VYMeTh:
MIPUMEHATH (PU3NYECKHUE 3aKOHBI
U MAaTEeMAaTUYCCKU MCTOAbI AJI1
pelieHus 3aj1a4 TEOPETUIECKOTO
U IIPUKIIAJHOTO Xapakrepa

YwMmeer:

- IPUMEHATh OCHOBHBIE IIOHATHS,
olpeziesieHus, TEOPEMbI, POPMYJIbl TMHEHHON
ayreOpbl, aHAIMTHYECKON T€OMETPHH,
MaTEMaTU4YCCKOI'0 aHaJln3a, MCTO/AbI

T QepeHInanbHOr0 U HUHTErPaibHOTO
HNCYHCIICHUA I PCIICHHA 3a/1a4,

- (hopMynupoBaTh OCHOBHBIE MOHATHS U
OTIpeIeNIeHUs] JTMHEWHOW anreOpsl,
AQHAJINTUYECKOU F€OMETPUH, MATEMATUYECKOTO
aHaJIN3a;

- TPAMOTHO CTPOUTBH JIOTHYECKUE
YMO3aKJIIOUEHHUS MIPU J1I0KA3aTeNbCTBE TEOPEM U
pelIeHny 3aay.

- 000CHOBBIBATh U UHTEPIIPETUPOBATD
NIOJIyYEHHBIN ITPY PEIICHUN 3aJ]a4X PE3YJIbTaT.

Bmaners:
HaBBIKAaMH HCIIOJIb30BaHUS
3HaHUN (PU3MKU U MaTeMaTUKU
MIPU PEIICHUH MPAKTHYECKUX

3aaa4

Bnaneer:

HaBBIKAMH MPUMEHEHHS] COBPEMEHHOTO
MaTEeMaTHU4YCCKOI O I/IHCTp}IMeHTapI/ISI JJISL
pelieHus 3a1a4.

Il. COAEP’KAHUE U OBFBEM JIUCHHUIIJINHBI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0d0Ty 00y4aouuxcs
¢ npenojasareJeM (10 BUAAM y4eOHbIX 3aHATHI) 1 HA CAMOCTOATEJILHYIO padoTy

Ounas popMma 00yueHust

Ne AyauTOpHbIE 3aHATUS
- HanmeHoBaHue pa3iesioB U TeM Bcero Cawm. pa6.
n/n JK n3 Jb
1 cemecTp
Paspnen 1. « Tuneiitnan 70,7 20 20 30,7
anzeopay
1. | Tema 1. «MHOXecTBa 1 14,7 4 4 6,7




OTHOIICHUA»

Tema 2. «Matpuiibl 1
OTIPEICTTUTEITH

20

Tema 3. «Cucremsl
JIMHEHHBIX YpaBHCHUN)

20

Tema 4. « D1eMeEHTHI
BEKTOPHOU anreOpsl »

16

Pasznea 2.
«Ananumuyeckasn
2eomempusy

64

16

16

32

Tema 5. «Meton
KOOpPJMHAT Ha MJIOCKOCTH.
VYpaBHEeHUE TUHUHU Ha
IIOCKOCTHY.

16

Tema 6. «JIuHMU BTOPOTO
MOPSTIKA»

16

Tema 7. «IlnockocTu U
MIPSIMBIE B TIPOCTPAHCTBE»

16

Tema 8. «IloBepxHocTH
BTOPOI'0 HOPSIIKA»

16

IK3aMeH

9+0,3

Hroro 3a 1 cemecTp

144

36

36

62,7

B T.4Y. IPpaAKTHYECCKasA
MNOoATrOTOBKA

2 cemecTp

Pasznen 3. «Beeoenue ¢
MamemamuyecKkuil
ananuz»

136,7

24

36

76,7

Tema 9. «HuciaoBeie
MHOKECTBA.
JlericTBUTENIbHBIE YHCIIA»

20,7

10,7

10

Tema 10. «®yHKUIHMH.
[TocnenoBaTenbHOCTH

36

20

11

Tema 11. «IIpenemn»

46

26

12

Tema 12.
«HenpepbIBHOCTH

byHKIII

34

20

Paznea 4.
«Augpgpepenyuanvnoe
ucuucienue Qynkyuu
00HOIl nepemenHoi)

70

12

40

13

Tema 13. «IIpousBoaHas u
g depeHmany

34

20

14

Tema 14. «OcHOBHBIE
TEOpPEMBI

Qg depeHIaIbLHOro
MCUHCIICHUSI.
IIpunoxenus
ITPOU3BOTHOM

36

10

20

IK3aMeH

9+0,3




HToro 3a 2 cemecTp 216 36 54 116,7
B T.4. IPaKTH4YeCKasi - - - -
MOJATr0TOBKA
3 cemecTp

Paznea 5. 92,7 18 18 56,7
«HUnmeczpanvnoe
ucuucieHue ynKyuu
00HOIl nepemMeHHOo)

15 | Tema 15. 26,7 6 6 14,7
«HeonpenenenHbii
UHTErpa»

16 | Tema 16. 22 4 4 14
«OnpeneneHHbli
WHTETpaIDY

17 | Tema 17. «Ilpunoxenus 22 4 4 14
OTIPEICTICHHOTO
WHTETpaJIay

18 | Tema 18. 22 4 4 14
«HecobOcTBeHHBIE
WHTETPAJIBI»
Pa3znen 6. «Paooty 78 18 18 42

19 | Tema 19. «Hucnossle 26 6 6 14
PAIBDY

20 | Tema 20. 26 6 6 14
«DyHKIIMOHAJIbHBIE
PAIBD)

21 | Tema 21. 26 6 6 14
«Tpuronomerpuueckue
panel. Paasr @ypee»
JK3aMeH 9+0,3
Hroro 3a 3 cemectp 180 36 36 98,7
B T.4. IPaKTHYECKAasI - - - -
MOJAr0TOBKA
HUTOIOO: 540 108 126 278,1
B T.4Y. IPaKTHYeCKAasi - - - -
NMOAr0TOBKA

OuHo-3204Has popma 00yueHHs
Ne | HammeHoBaHHUe pa3iesioB AyauTOpHEIE 3AHATHS Cam.
Bcero
n/n U TEM JK 3 JB pao.
1 TpumecTp

Paznen 1. « JIuneiinas 72 8 10 54
anzeopay

1. | Tema 1. «MHOXecTBa U 16 2 2 12
OTHOIIIEHUSI

2. | Tema 2. «Matpuisl u 20 2 4 14
OTIPEICTTUTEITH

3. | Tema 3. «Cucremsl 18 2 2 14




JIMHENHBIX YPaBHEHUI)

Tema 4. « D1eMeEHTHI
BEKTOPHOU anreOpsl »

18

14

Pasznea 2.
«Ananumuyeckasn
2eomempusy

70

28

Tema 5. «Meton
KOOPJMHAT Ha IJIOCKOCTH.
VYpaBHEeHUE TUHUYU Ha
IIOCKOCTH JInmHnm
BTOPOTO MOPSIIKA

16

14

Tema 6. «Ilnockoctu u
IIPsIMBIE B IIPOCTPAHCTBE.
IToBepxHOCTH BTOPOTO
HOPSIKA»

18

14

HToro 3a 1 rpumectp

144

12

14

82

B T.4Y. IPaAKTHYCCKasA
MNOATr0OTOBKA

2 TpumecTp

Pazpen 3. «Beeoenue ¢
Mamemamuueckuil
ananuz»

62,7

50,7

Tema 7. «HuciaoBbie
MHOKECTBA.
JlelicTBUTENbHBIEC YHCIIA.
DyHKIMNW

21

17

Tema 8.
«IIocenoBaTeIbHOCTH.
ITpenen»

21

17

Tema 9. «HenpepreIBHOCTB
byHKIUN

20,7

16,7

DK3aMeH

9+0,3

Hroro 3a 2 TpumecTp

72

50,7

B T.4Y. IPpaAKTHYECCKasA
MMOATrOTOBKA

3 TpumecTp

Pasznea 4.
«/Iugppepenyuanvroe
ucuucnenue QynKyuu
00HOIl nepemMeHHOo)

74

66

10

Tema 10. «IIpousBonHas n
nuddepeHmmany

36

32

11

Tema 11. «OcHOBHBIE
TEOpPEMBI

Qg epeHIaIbLHOro
UCYHCIICHUSI.
IIpunoxenus
TIPOU3BOJHOIN»

38

34

Pa3pean S.
«HUnmezpanvnoe

70

66




ucuucienue QyHKyuu
00HOIl nepemMenHo)

12 | Tema 12. 70 2 2 66
«HeonpenenenHb1i
WUHTETpa»
Hroro 3a 3 TpumecTp 144 6 6 132
B T.4. IPAKTHYECKAasI - - - -
NMO/ATOTOBKA
4 TpumecTp
Pa3pnen 5. 62,7 6 6 50,7
«Hnmecpanvnoe
ucuucnenue QynKyuu
00HOIl nepemMeHHO)
13 | Tema 13. 22 2 2 18
«OmnpeneneHHbIi
WHTErpa»
14 | Tema 14. «Ilpunoxenus 22 2 2 18
OTIpeIeIEHHOTO
WHTETpaJIa»
15 | Tema 15.«HecoGcTBEHHEBIE 18,7 2 2 14,7
WHTETPATBI
JK3amMeH 9+0,3
Hroro 3a 4 Tpumectp 72 6 6 50,7
B T.4. IPAKTHYECKAasi - - - -
NMOATOTOBKA
5 TpumecTp
Paszngea 6. «Paow) 108 4 4 100
16 | Tema 16. «Hucnossie 40 2 2 50
psaabl. OYyHKIIMOHABHBIC
PAIBDY
17 | Tema 17. 34 2 2 50
«Tpuronomerpuueckue
psanbl. Pansr Oypben
Hroro 3a 5 Tpumectp 108 4 4 100
B T.4. IPaKTH4YeCKasi - - - -
MOATOTOBKA
6 TpumecTp
26,7 26,7
JK3aMeH 9+0,3
Hroro 3a 6 TpumecTp 36 26,7
B T.4. IPaKTHYeCKas - - - -
NMO/AITOTOBKA
HUTOTI'O: 540 34 36 4421
B T.4. IPaKTHYeCKAasi - - - -
MOJATOTOBKA

3aouHas popma 00yueHus (He peanuzyercs)




I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBETEHUSI TEKYIIEW 1
INPOMEXYTOYHOU ATTECTAIIUUA OBYYAIOIIUXCA ITO JUCHUIIJIMHE

Tekymias arrectamus IpoBOAUTCS B (hOpMe KOHTPOJIbHOU PabOTHI.
TunoBble BApUAHTHI KOHTPOJIbHBIX PadoT

1 cemecTp

1. Hatitu AUB,ANB,A\B,AXB,eciu A=(-;9]; B=[-7;0]
2. Haiiti matpury C, o6parnyio k matpune C =A-B" + 3E:

2 0
B=|5 4
1 2

RN

I
wn W
N AN

3. BerunucnuThb OIIpCACIUTCIIb:

1 2 30
5 7 1 2
3 -1 18
-3 -10 -3 6

4. Pemuth CUCTEMY yYpaBHEHUM, UCTIONB3Ys Gopmyiibl Kpamepa:

X +2x,— x3= 1,

5. Jlanel BexkTOpHl Ha miockoct  8,b,C.  MspecrHo: |a’|:2,‘5‘:2,|6|:5,

(g?ﬁ):%,(ﬁ?ﬁ):%_ Haiiti aimMHy BEKTOpa C=-a+ 6_6.

6. Janwl Bepmunbl 4 (3, 1), B (-13,-11), C (- 6, 13) tpeyronbanka. CocTaBUTh: a)
ypaBHEHUE MEANAaHbI U BBICOTHI, MPOBEAECHHOMN U3 BepIINHbBI A, 0) ypaBHEHUE

OMCCEKTPUCHI BHYTPEHHETO yria B.

o o X—3 y+2
/. HaiiTu ypaBHEHHE IIOCKOCTH, MMPOXOSIICH yepe3 NpsiMyro ——

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



2 cemecTp

Vx?-16

log,(x? +3x —10)

. Hatigure obnacTh onpenencaust pynkuun Y =

. Haittu npenensr:

) lim 3x2-2x3 6) lim x2+14 x—32 ) lim (7x+3)2x_
a 3o 0 — > .. o B - . ’
X200 5x347x X22 x2_ex+8 X2 \7x-1
1) lim (nVn? — 2 — ny/n? + 3).

n—-oo

. MccnenoBaTh Ha HENMPEPBHIBHOCTh M HAWTH TOYKHU paspbiBa QyHKIHMU (YKa3aThb MX

x—1, npu x=0,

XapakTep) y = {—x —1, nmpu x < 0.

. Hpomuddepennmposats dpynxmu: a) f(X)=cos®(x* +Inx);
0) f(x) = Bx — DIn(V1 + 4x? + 2x).

. IIpoBectu nosHoe uccienoBanue GyHkuun f(x) =

v U TIOCTPOUTH €€ TpaduK.

3 cemecTp
2 . X+1 . 2
. BpruncauTe uHTETpANLL: IX sin xdx ; I ————dx; jSIn XC0s“ xdx .
X +4x+3
5 ) ) }arcsin X g4y ) T dx
. Beruucnure onpenenéHuble HHTErpasl: a) | ——— 0X; T
0 V1+X 2 /5+4x — X2

0

In x
. BeiuncanTh HeCOOCTBEHHBIN MHTETpa: j_xg dx.
1

o v 2
. Haiiti mommaas Gurypsl, orpaHi4eHHON 0ChI0 abcice u muausiMua Y = (X—4)° u
y =16 — x°.
. Ilonmb3ysick HEOOXOMWMBIM TIPU3HAKOM CXOJMMOCTH OTBETHUTH Ha BOIPOC O
CXOAMMOCTH HJTH PACXOJUMOCTH PsiJia

i #

M—1H+2_

. MccnenoBaTte Ha CXOAMMOCTB Psift
1 1

1
1+ + + +...
23 5.5 7.7




[TpomexyTouHas aTTecTanus o0ydaroIUXcsl OCYLIECTBIAETCA B (hOpME IK3aMEHa C
UCIOJIb30BAaHUEM CIIEAYIOLIUX OLEHOYHBIX MAaTEpUAJIOB: IEPEUEHb BOIIPOCOB K IK3aMEHY.

Bonpocel k 3xk3amMeHy
(1 cemecTp, ouHas ¢popmMa 00yUeHHUsT)

MHoxecTBa U onepanuu Haj HUMU. /lnarpammel Diiniepa-BenHa.

bunapHbie OTHOLIECHUS.

OTHOILIEHHE SKBUBAJIEHTHOCTH.

[Tonarue maTpunel. Buasl maTpun.

Onepanuu HaJ MaTpULAMHU, UX CBOMCTBA.

OObpaTumble MaTpUILIbL. DIIEMEHTAapHbBIE MATPHUIIBL. Y CIIOBUS OOPaTUMOCTH MaTPHIIBI.

Brruucnenue oOpaTHON MaTpHIIBL.

3anuch W pELICHHE CHUCTEMBI N JIMHEWHBIX YPAaBHEHUW C N IEPEMEHHBIMH B

MaTpuuHOH hopme.

9. Panur marpuusl. OmnpezeneHue paHra NPUBEACHUEM MAaTpHUIBl K CTYNEHYATOMY
BU]LY.

10.Onpenenurens kBagpaTHOM MaTpuiibl. OCHOBHBIE CBOMCTBA OIpEETUTENECH.

11.Munops! U anreOpanueckue AONOJHEHUH. Pa3noxeHue onmpenenuresns mo CTpoke
WJIM CTOJIOITY.

12.Cucrembl TMHEMHBIX ypaBHEHUNH. OCHOBHBIE MIOHATHUS U ONPEIEICHHUS.

13.Cucrema N TMHEHHBIX YpaBHEHUN ¢ N mepeMeHHBIMUA. MeTo 1 00paTHON MaTpHIIBI U
dbopmynel Kpamepa.

14.OneMeHTapHbBle MPEOOpa30BaHUSl CUCTEMbl JMHEHHBIX ypaBHeHUH. Pa3spemeHHas
CUCTEMa JINHEMHBIX YPaBHEHUM.

15.Cucrema JIMHEWHBIX OJHOPOAHBIX YPAaBHEHUW, YCIOBUA CYIIECTBOBaHUS
HETPUBHAIBHBIX pemeHnil. IIpocTpaHCTBO  pemIeHUMH  CUCTEMBI  JIMHEWHBIX
OJTHOPOJIHBIX YpaBHEHUH U ero 0azuc.

16.HeogHoponHas cucreMa JMHEHHBIX ypaBHeHHWM. JluHeliHoe MHOrooGpasue
PELICHUMN.

17.Pemenne cUCTEMBbl JIMHEWHBIX YpPaBHEHHUUW METOJOM  TOCIEIOBATEIHHOTO
UCKJIIOYEHHsI TnepeMeHHbIX. [loHATne oOIero pemeHus CUCTEMbl JMHEHHBIX
YPaBHEHUN.

18.BekTopbl: OCHOBHBIE TTOHSTHSI.

19.JTuHeiliHbIe OnEepalvy HaJl BEKTOPaMHU.

20.JIuneliHas 3aBUCUMOCTh BEKTOPOB. CBOMCTBA JIMHEMHO 3aBUCUMbIX U HE3aBUCHUMBIX
CHUCTEM BEKTOPOB.

21.BekTopHOE MPOCTPAHCTBRO.

22.ba3rc BEKTOPHOIO NMPOCTpaHCTBa. Teopema 0 pa3ioKEeHUU BEKTOPa B MPOCTPAHCTBE
110 TPEM HEKOMILIAHAPHBIM BEKTOPAM.

23.KoopnuHatel BeKTOpa B 3aJJaHHOM 0a3uce, X CBOMCTBA.

24.CxansipHO€ MPOU3BEICHNE BEKTOPOB, €T0 CBOMCTBA.

25.]lnmrHa BEKTOpPa, YroJid MEXIy BEKTOpaMU B OpPTOHOPMUPOBAHHOM Oasuce.

ONoakrwdE

10



26.AddunHas cucteMa KOOPAUHAT HA TIOCKOCTH. KOOpIMHATHI TOUKH.

27.Jlenenue oTpes3ka B JAHHOM OTHOIIICHHUHU.

28.11psiMoyronbHast JeKapToBa CHCTEMa KoopJuHAT. PaccrosiHue MeXIy JIByMs
TOYKaMHU.

29.TIpeoOpazoBanue appUHHON CUCTEMBI KOOPIMHAT.

30.Paznuunble criocoObl 3aaHus IPSIMOM Ha MJIOCKOCTH.

31.00mee ypaBHeHHME TMpPsSMONM Ha  IUIOCKOCTH. ['eoMeTpuYecKuil  CMBICH
K02 (D (PUITMEHTOB MPU TEKYIITUX KOOPANHATAX B O0IIEM YpaBHEHUH TIPSIMOM.

32.B3anMHOE pacmoioKeHHE IBYX MPSIMBIX Ha TNIOCKOCTH.

33.PaccrostHrie OT TOUKH 10 MPSMOI Ha MIIOCKOCTH.

34.Yron Mexay AByMsI IPSIMBIMH Ha TIIOCKOCTH.

35.0mumric, ero KaHOHMYECKOEe YpaBHEHHE U CBOMCTBA.

36.I'umepbona, ee KaHOHNYECKOE ypaBHEHUE W CBOMCTBA.

37.ITapaboiia, ee KAHOHUYECKOE YPAaBHEHHUE U CBOMCTBA.

38.0011ee ypaBHEHUE JMHUU BTOPOTO MOPSAKA U MPUBEICHUE €ro K KAHOHUYECKOMY
BUY.

39.AdduHHag cucTemMa KOOPJMHAT B MPOCTPAHCTBE. Y CIOBUE KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

40.CmemanHoe mpou3BeieHre BeKTopoB. OO0beM TeTpadipa.

41.BekTopHoe npousBeaeHUEe BEKTOpOB. [lnomans TpeyroiabHUKa.

42.PaznuyHbie CIOCOOBI 3aJaHHsI TIIOCKOCTH.

43. O0miee ypaBHEHHUE TIOCKOCTH. ['eoMeTprIecKuii CMBICIT KO3 PHUITIEHTOB B 00IIEM
YpaBHEHHH TIIIOCKOCTH.

44 .B3anMHO€ pacroyIOKEHUE ABYX MIOCKOCTEH.

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

46.Paznuunbie criocoObl 3aJaHus IPSIMOI B IPOCTPAHCTBE.

47.B3anMHOE PacoioKeHHUE IBYX MPSIMBIX B TPOCTPAHCTBE.

48.B3anmMHO€e pacnoyioKeHUe MPSIMON U TIIIOCKOCTH.

49.VYron Mexy NByMS MPSMBIMU. YTOJ MEX]TY TIPSIMON U TIIOCKOCTHIO.

50.TToBepxHocTH BpameHus. [{unmHapruyeckne moBepXHOCTH.

51.KoHnueckue moBepxXHOCTH.

52.Dnnuncouns.

53.01HOTIOIOCTHBIN THIIEPOOTIOU .

54.JIBynoyIoCTHBIN runepooIon/I.

55. DU THYECKUA TapaboIouI.

56.I'unepbonnueckuit napadonaou/I.

Bomnpocsl k 3k3aMeny
(2 cemecTp, ouHas popmMa 00yUeHMs)
YucnoBbie MHOKECTBA. MHOXKECTBO JICHCTBUTEIBLHBIX YHCEI.
UucnoBble NpoMeKyTKU. OKPECTHOCTH TOUYKH.
OrpaHudeHHbIE 1 HEOTPAHUYCHHBIE MHOYKECTBA.
Omnpenenenne 4ucIOBON QyHKIUH.
CriocoOsb1 3aanus QyHKITHIA.

S A
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6.
7.
8.
9.

OO1ue CBOMCTBA YUCIOBBIX (DYHKITHIA.

CnoxHast QyHKIIHS.

OObpatHas QyHKIMS.

OcHOBHBIE JIeMEHTapHbIe (PYHKIIMHU U UX TpadUKu.

10.YwncnoBeie IMOCJICAOBATCIBbHOCTH.

11.
12,
13.
14,
15.
16.
17.
18.
19.

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

26.

217,
28.
29.
30.
31.

CoNoakrwdE

10

11.

[Ipenen 4ncinOBOM MOCIEIOBATEIBHOCTH.

[Ipenen pyHKIMN.

OcHOBHBIE 3aMeYaTeNIbHbIE TPEIEIIbI.

beckoneuHo Manbie GyHKITHH.

HenpepriBHOCTS QyHKIMI. HenpepbIBHOCTh CyMMBI, MPOU3BEICHUS U YaCTHOTO.
Touku pa3pbiBa GYHKIINH U UX KJIacCU(UKALINAL.

OcCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHAX.

3agayu, NPUBOASAIINE K TOHITUIO TPOU3BOIHOM.

Onpenenenue  npous3BoAHON.  ['eomeTpuyeckwii  CMBICT — MPOU3BOJHOM.
MexaHU4eCKH CMBICI TTPOU3BOIHOM.

OcHoBHble npaBuia 1udepeHIpoBaHus.

Huddepennmpyemocts pyukiuii. Juddepenmmann.

[IpousBoaHbie U AU PEepeHIInanbl OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
[IpousBoaHAas CIOKHON PYHKITUU.

[IpousBoaHble U AU PepeHIInanbl BEICIIUX MOPSAIKOB.

[Ipumenenue npousBoaHOM. Bo3pacTtanue u yObIBaHHE (DYHKIIMM B TOYKE M Ha
npoMmexxkyTke. [Ipu3Haku MmocTosHCTBA (DYHKIIMH HA IPOMEXKYTKE

[lonsiTue wmakcumMymMa W MuHUMyMa (¢yHKuud. HeoOxonumble —ycrnoBus
aKcTpemyMma. JlocTaTtouHble yCIIOBUS MAKCUMyMa U MUHUMYMa.

HaxosxeHrne HanboabuX 1 HAMMEHBIINX 3HAYEHUN (DYHKIIUH.

[IpaBuno Jlonurans.

Brinyknocts rpaduka ¢ynkiuu. Touku neperuoda.

ACHMITOTHI.

Uccnenoanue GyHKIUN U TOCTPOSHUE UX TPAPUKOB.

Bonpocsl k 3xk3aMeny
(3 cemecTp, ouHas popma 00y4eHUs1)
[TepBooOpazHast GyHKIIMS U HEONPEACIEHHBIN HHTETPAJL.
CBOMCTBa HEOTIPEICICHHOTO UHTETpaa.
Tabnni1a OCHOBHBIX HEOTPEIETEHHBIX HHTErPAJIOB.
Meton HEnOCPEACTBEHHOTO HHTETPUPOBAHHSL.
HNuTerpupoBanre 3aMeHOU MepeMeHo (MOACTaHOBKOM ).
HNuTerpupoBanue 1o 4acTsm.
HNuTerpupoBanue paloHaIbHbIX (QYHKIIHM.
HuTerpupoBanne uppauoHaIbHbIX (YHKIIAHN.
. aTerpupoBanue TpUroHOMETpUUYECKUX (DYHKIIUH.
WuTerpansl, «He Oepyuiuecs» B KOHEYHOM BUJIE.
ITonaTHE ONpEenenEHHOro0 UHTErpaIa.
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12. CpoticTBa ompenenéHHOTO MHTETpana. Teopema o cpennem 3HadueHun. VHTETpas
C IEPEMEHHBIM BEPXHUM MPEJIETIOM.

13. ®opmyna Herorona-JleliOHuiia.

14. aterpupoBaHue 3aMEHON MEPEMEHHOM B OTPeIeIEHHOM HHTErpalle.

15. UnTerpupoBaHue 1o 4acTsM B ONpeIeIEHHOM HHTerpae.

16. HecoOcTBEeHHBIC MHTETPAIIHI.

17. I1nomaas KpUBOJMHEHHOM TpaIlCIUH.

18. IInomaas KPUBOJIMHEMHOTO CEKTOPA.

19. /InvHa n1yru KpUBOM.

20. O06BEM Tena BparieHusl.

21. YucnoBoii psig v €ro YaCTUYHbIE CyMMBI.

22. Cxopsimuecst psbl.

23. OCHOBHBIC CBOMCTBA CXOSIINXCS PSAIOB.

24. HeoOx0oauMBbIii TPU3HAK CXOAUMOCTH psifa. ['apMOoHHUECKU psI.

25. CX0IUMOCTb PSOB C MOJOKUTEIHHBIMU YJICHAMHU.

26. Ilpusnak cpaBHenus. [IpenenbHas ¢popma mpu3HaKa CpaBHEHUSI.

27. ITpuznak cxoaumoctu Ko (pagukanbHbIi).

28. Ilpusnak cxonumoctu lamnamoOepa.

29. UnTerpanpublil npusHak Koy,

30. AOGcomoTHas ¥ YCIOBHAsi CXOJUMOCTD PAIOB. 3HAKOUEPEAYIOIIUECS PSIBI.

31. JlocTaToyHbIi TpPHU3HAK CXOAMMOCTH 3HaKOYepeayrlerocs psaa (MpU3HaK
JleiiOHmIIA).

32. ®ynkunoHanbHbie psasl. [Ipusnak Beliepmtpacca.

33. CBoiicTBa paBHOMEPHO CXOISAIINXCS PSIOB.

34. Tlonstue creneHHoro psnga. Teopema AGens. IHTepBal U paanyc CXOAUMOCTH.

35. CBoiicTBa CTETIEHHOTO PAJIa M €TO CYMMBI.

36. Beipaxxenue k03 HUIIMEHTOB CTEIIEHHOTO Psijia uepes3 ero cymmy. Psin Telinopa.

37. PaznoxeHue B CTENEHHOM PsiJ] DIEMEHTAPHBIX (DYHKIIHIMA.

38. [Ipunoxxenue psaoB.

39. Tpuronomerpuueckuii psan. Psasr Oypoe.

40. Paznoxxenue pyukuuu B psan Oypee.

IV. HIEPEYEHD JIUTEPATYPBI,
HEOBXOJIMMO¥ 1151 OCBOEHU S IUCLUMITJINHBI

4.1. OcHoBHAasI JIUTEPATYypa

1. bexnemumen, [.B. Kypc ananuTudyeckoid reoMeTpur W JIMHEHHOW anreOpbl :
yueOnuk / JI.B. beknemuies. - 12-e uzg., ucnp. - Mocksa : ®uzmariut, 2009. -
309 c¢. - ISBN 978-5-9221-0979-6 ; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=83040 (mara oOpamicHUS:
01.09.2023).
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2. AcnanoB, P.M. MaremaTtnueckuii ananus: kpatkuiit kypc / P.M. Acnanos, O.B. Jlu,
T.P. MypanoB ; MOCKOBCKHM NEIArOrM4eCKUd TOCYIAPCTBEHHBIN YHUBEPCHUTET,
MexayHaponHas akajgeMusi HayK IelarorM4eckoro ooOpasoBaHusi. — Mocksa :
[Tpomereit, 2014. — 284 c. : cxeM., ui., Taba. — Pexxum gocTyma: mo Mmojmucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=426687(nata oOpareHus:
01.09.2023).

4.2. JlonoiHUTEJIbHAS JJUTEPATypa

. BeperennnkoB, B.H. DOnemeHTsl BekTOpHOW anreOpnl: ydeOHOe Tmocobue /
B.H. BeperennukoB. - Mocksa; bepmmn: upexr-Memma, 2018. - 73 c.: wnn. -
bubmuorp. B kH. - ISBN 978-5-4475-9597-5; To e [DnekTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=483516 (nara oOpareHus:
01.09.2023).

. Uneun, B.A. Ananutudeckas reomerpus : yueonuk / B.A. Unbun, 3.1, [lo3Hsk. - 7-¢
u3n., crep. - MockBa: ®@uzmatiut, 2009. - 224 c. - (Kypc Bbicuieli MaTeMaTUKU U
maTeMatudeckoi ¢pusuku. Boim. 3). - ISBN 978-5-9221-0511-8 ; To xe [D1eKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82797 (mata
obpamenus: 01.09.2023).

. Uneun, B.A. Jluneitnas anre6pa: yueOnuk / B.A. Unbun, O.I'. [lo3usk. - 6-e uzn.,
crepeoturl. - Mocksa: ®uszmariut, 2010. - 278 c. - (Kypc Bbiclieli MareMaTuku U
MareMmatndeckor pusukn. Bei. 4). - ISBN 978-5-9221-0481-4 ; To xe [37AeKTpOHHBIN
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=68974  (mata
obpamenusi: 01.09.2023).

. Kynpssues, JI.JI. KpaTkuii kypc MaTeMaTH4eCKOro aHaiu3a : y4eOHUK : B 2-X T. /
JL.A. KynpsiBues. - 3-¢ wusn., mepepad. - MockBa : ®usmariur, 2009. - T. 1.
HuddepennmansHoe ¥ HHTETpATIbHOE HCYUCICHUS (DYHKIMI OJHOW TMEepeMEeHHOM.
Psanpr. - 400 c. - ISBN 978-5-9221-0184-4 ; To xe [DmekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82814 (mara oOpareHus:
01.09.2023).

. Kyty3oB, A.C. MaTemMaTuueckuii aHaIu3: TEOpHs IpeaeioB: yueoHoe mocooue / A.C.
Kyty30B. - MockBa; bepnun: Jlupekr-Menua, 2017. - 152 ¢. [DnekTpoHHbIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=471821 (nata oOpaleHus:
01.09.2023).

. Kyty3oB, A.C. Maremarnueckuii aHanu3: auddepeHaibHoe W HHTErpaibHOE
ucyuciieHne GyHKUUMNA ogHOM mepeMeHHou : yueoHoe nocobue / A.C. Kyty30B. - 2-¢
u3a. crep. - MockBa ; bepnun : [upexr-Menua, 2017. - 127 c¢. - [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=462166 (mara
obpamenus: 01.09.2023).

. JImzynosa, H.A. MaTpuiisl u CHUCTeMbl JTUHEHHBIX ypaBHEHUHW : ydeOHOe mocobue /
H.A. Jluzynosa, C.I1. HIkpoOa. - Mocksa : ®uszmaraut, 2007. - 350 c. - ISBN 978-5-
9221-0852-2; To xKe [ DneKTpOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=76793 (mara oOparteHus:
01.09.2023).
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. JlutBun, JI.b. Paapr : yue6HOe mocobue / JI.b. JlutBun, T.A. I'ymait, U.1. Mamaes ;
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE BBICIIETO
npodeccroHanbHOTO 00pazoBaHusi (CTaBPOMOJIBCKUI TOCYJapCTBEHHBIM arpapHbIi
yHuBepcuteT. - CraBponoib : CTaBpONOJbCKUNA TOCYIAapCTBEHHBINM —arpapHbIi
yauBepcutetT, 2017. - 89 c. : un. - bubnuorp. B kH. ; To xe [DIEeKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=484997 (mata  oOpalleHHS:
01.09.2023).

. CaymmoB, P.b. Marematuka mis WH)KEHEPOB W TEXHOJOTOB : ydeOHOe mocooue /
P.b. CaiimmoB. - Mocksa : @usmatiut, 2009. - 484 c. - ISBN 978-5-9221-1156-0; To
xe [D71eKTpOHHBI pecypc].-
URL: http://biblioclub.ru/index.php?page=book&id=68383 (mata oOpaIeHus:
01.09.2023).

10.Tyran6aeB, A.A. Jluneitnas anredpa : yaeOHoe mocoome / A.A. Tyranbaes. - 2-¢ u3n.,

ctep. - Mocksa : M3natensctBo «@DmuHTaR, 2017. - 75 ¢. - ISBN 978-5-9765-1407-2;

To xKe [ DEeKTpOHHBIM pecypcl]. -

URL.: http://biblioclub.ru/index.php?page=book&id=115141 (mata  oOpamieHwus:

01.09.2023).

11.TyranbaeB, A.A. Marematuueckuii ananu3. Psaasl: ydeOHOoe mocobue /

A.A. Tyraunb6aes. - 4-e usn., crep. - Mocksa: M3natensctBo «®Dnuntay, 2017. - 49 c. -

ISBN 978-5-9765-1405-8; To xKe [D1eKTpOHHBIM pecypcl]. -

URL: http://biblioclub.ru/index.php?page=book&id=115142 (mata  oOparieHus:

01.09.2023).

V. IEPEYEHB PECYPCOB HH®OPMAIIUOHHO-
TEJEKOMMYHUKAIIMOHHOW CETU « AHTEPHET», HEOBXOJINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccbuika Ha HaunmenoBanue pa3padoTku
N . HoctynHocTh
nm UH(GOPMALMOHHBIN pecypc B JJIEKTPOHHOM dopMme
1. http://exponenta.ru OO0pazoBarenbHbIN CBOOOIHBIH HOCTYTT
MAaTeMaTUYECKUN CalT
2. [TopTan MaTeMaTuyeckoro .
http://www.math.ru p CBOOOIHBII JOCTYI
o0pa3zoBaHMs

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus uepes nob6oit
HUBEPCUTETCKUI
DNeKTpOHHO-OUOTHOTeUHAS Y p
KOMIIBIOTED.
. - cuctema (3bC) o
http://www.biblioclub.ru B nanbheiimem
VYHuBepcurerckas OubnmoTexa
. MIPEOCTABIISCTCS
OHJIAtH .
HEOTpaHUYEHHBIN
WHIUBUIYAITBHBIN JOCTYII

15


http://biblioclub.ru/index.php?page=book&id=484997
http://biblioclub.ru/index.php?page=book&id=68383
http://biblioclub.ru/index.php?page=book&id=115141
http://biblioclub.ru/index.php?page=book&id=115142
http://exponenta.ru/
http://www.math.ru/
http://www.biblioclub.ru/

H3 J1000# TOUYKH, B
KOTOPOU UMeETCs TOCTYII
K cetu HTEpHET

Www.garant.ru

WudopmannoHHO-TIpaBOBOii mopTa CB0OOAHBIH JOCTYI

Poccuiickuit nHpOpMaTMOHHBIN
3. | www.elibrary.ru mopTai B 00J1aCTH HayKu, TEXHOJI0rHH, | CBOOOIHBIN 1OCTYIT
METUIMHBI © 00pa30BaHuUs

Pocculickas kOMIIbIOTEpHAS
CIPaBOYHO-IIPABOBAsI CUCTEMA

4. | www.consultant.ru CBOOOIHBII JOCTYII

http://fgosvo.ru [Mopran denepanbHBIX
5. rOCY/IapCTBEHHBIX 00pa3oBaTebHbIXx | CBOOOIHBIN JOCTYII
CTaHJIaPTOB BHICIIEr0 00pa3oBaHUS

http://mathedu.ru MaremMaTHuecKoe obpa3oBaHue:
6. oOuie10cTyIHas anekTpoHHas | CBOOOIHBIN TOCTYIT
O6ubnamorTeka

VII. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE
IHPOI'PAMMHOE OBECIIEYEHHUE

HpI/I pcalin3annunu y‘l€6H0ﬁ AUCHUILIMHBI ITIPUMCHACTCA CIICAYIOIICC JIMICH3NOHHOC
51 CBO60,Z[HO PaciIpoCTpaHAaACMOC IIPOIrPaMMHOC 06€CH€‘IGHI/IGZ
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUA],
HEOBXO/IMNMBIE UIAA OCYINECTBJIEHUA OBPA3OBATEJIBHOI'O
HPOLUECCA IO JMCHUIIJIMHE

Y4eOHBIE  3aHATHSA  TPOBOJATCS B AyOUTOPUAX,  YKOMILIEKTOBAHHBIX
CHeIMaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAllMOHAPHBIMH WA TEPEHOCHBIMU
TEXHUYECKUMU CPeJICTBAMU 00ydeHUs (IPOEKTOP, IKPaH, KOMIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa TPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOMN
TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «IHTepHeT» u obecredeHrneM JocTymna
B DJIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.
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