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1. HACIIOPT ITPOT'PAMMBI YYEBHOM JUCHHUIIJINHBbI
MarteMaTHKA

1.1. O6sacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma yueOHON AMCIUIUIMHBI SIBISIETCS 4YacThIO OCHOBHOM 00pa30BaTENbHOM

nporpammbel B cooTtBercTBuM ¢ ®I'OC mo cnenmansuoctu CIIO 38.02.04 Kommepums (1o
OTpacIIsiM)

1.2. MecTo y4eOHOIi TMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbI:
JTMCUUIUIMHA SIBJSIETCS TMPOQWIBHOW TUCHMILIMHON 00meo0pa3oBaTeIbHOW MOJTOTOBKH |
OTHOCHTCS K 00111€00pa30BaTeIbHOMY IIMKITY M U3y4aeTCsl B IEPBOM U BO BTOPOM CEMECTPE.

1.3. leau u 3agauM y4eOHOH IMCHUILUIMHBI — TPeOOBAaHHUSI K pe3yJbTaTaM OCBOEHUS
yY4eOHOI JHCIUIITHHBI

B pe3synbpTaTe ocBoeHUs y4eOHOM NUCIUILIMHBI O0YUYAIOIIHICS JOHKEH YMETh:

AJITEBPA

yMeTh!

BBINIOJIHATh apuU(pMETHUECKUE JIEHCTBUS HAJl YUCIIaMHU, COYeTas YCTHbIE U MHCbMEHHbIE

MPUEMBI, HAXOJUTh TNPHUOIMKEHHBIE 3HAYEHUS BEIWYMH W TOTPEITHOCTH BBIYMCICHUN

(aOcout0THAsE 1 OTHOCHUTEIIbHAS); CPABHUBATH YHCIIOBBIEC BHIPAYKEHUS;

HaXOJUTh 3HAUEHHUS KOPHA, CTENEHH, Jiorapupma, TPUTOHOMETPHUUECKUX BBIPAKEHUN Ha

OCHOBE OIIpE/EICHHs], WCIOJb3Ysl NMPU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPEJICTBA;

M0JIb30BaThCsI MPUOIMKEHHOM OLEHKOM NP MPAaKTUYECKUX pacueTax;

BBITIOJIHATh  MPEOOpa3oBaHUsl BBIPAKEHUN, NPUMEHSs (GOpMYJbl, CBSI3aHHBIE CO

CBOMCTBaMHM cTeIeHeH, Torapu(pmMoB, TPUTOHOMETPUYECKUX (DYHKIIUIT;

WCIOJIb30BAaTh TNMPUOOPETEHHbIE 3HAHWA U YMEHHUS B MPAKTUYECKOH NEeSTENIbHOCTH U

HOBCEIHEBHOM KU3HU:

- JUIS IPaKTHUYECKUX pacueToB Mo ¢opmysam, BKiIouUas GOpMyIibl, CoAEpKalllie CTETEHH,

paaukanel, JorapudmMbl M TPUTOHOMETpUYECKHE  (YHKIMH, HCIOJB3YySd  IpHU

HEO0OXO0IMMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHIIINE BHIYUCIUTENbHbBIE YCTPOICTBA.

DyHKUUM U TPaPUKH

yMeTh:

BBIYHCIIATh 3HaueHUE (GYHKIMHM 1O 3alaHHOMY 3HAYEHHUIO apryMeHTa IPU Pa3IUYHBIX
croco0ax 3amaHus QyHKINH,

OTIPEJIeINIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMH, HIUTIOCTPUPOBATh WX Ha IpaduKax;

CTpouTh Tpaduku U3Iy4EHHBIX (QYHKIUN, WUTIOCTPUPOBaTh MO TpaduKy CBOICTBa

AJIEMEHTAPHBIX (PYHKIUI;

HCI0JIb30BaTh MOHATHE (DYHKIIMH JIJIsl OTIMCAHUS U aHaJIN3a 3aBUCUMOCTEH BEJTMYHH;
WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA U YMEHHUS B MPAKTUYECKON NESATEIbHOCTH U
MOBCEIHEBHOM JKU3HU JIJISI:

-7 ONMHUCAHUS C TOMOIIBI0 (YHKIUN pa3IUYHBIX 3aBUCUMOCTEH, MPEACTAaBICHUS HX

rpaduyecku, HHTEpPIIpeTaluu rpaduKoB.

Hauana maTemMaTH4ecKkoro anajimnsa

yMeTh:

HaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIINA;
UCIOJIb30BaTh MPOU3BOHYIO JJIsl U3YUE€HUsI CBOUCTB (DYHKIMH U OCTPOSHUS I'padHKOB;
MPUMEHATh MPOU3BOJHYIO JUIS MPOBEAEHUS NMPUOIMKEHHBIX BBIYMCICHUN, pelaTh 3aJauu
MIPUKIIAJHOTO XapakTepa Ha HaX0KJIeHHE HauOOJIbIIEro 1 HAMMEHbIIEro 3HAYeHUS;
BBIUUCIIATH B MPOCTEUIINX CIy4asx IUIOMAAN U 0ObEMBI C HCIIOIb30BAHUEM ONPEAEICHHOTO

WHTErpana;

UCIOJb30BaTh TNPHOOPETEHHBbIE 3HAHMA M YMEHHS B IPAKTHYECKOW JEATETbHOCTH U

MTOBCEHEBHOM KM3HU JIJIS:

-pelieHus MpUKIaHbIX 3a/1a4, B TOM YHCIE COLMATbHO-3KOHOMUYECKUX U (U3NYECKUX, HA

HauOoJIbIIIee U HAaMMEHbIIIEe 3HAYCHNS HA HaX0XKICHUSI CKOPOCTU U YCKOPEHHSL.



I'EOMETPUsA

yMeThb:

J pacrio3HaBaTh Ha 4YepTeXKaXx M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TPEeXMEpHBIE OOBEKTHI C UX OMUCAHUSIMU, H300paKEHUSIMHY;

J ONMHCBHIBATH B3aWMHOE DACIOJIOKEHHE TMPSIMbIX M IUIOCKOCTEH B IPOCTPAHCTBE,
ap2ymenmupo8amy 80U CyHcOeHUs 00 IMoM pacnonNoHCeHuu,

J aHATM3UPOBaTh B TPOCTEHIIMX CiIydasX B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

J n300pakaTh OCHOBHBIE MHOTOTPAaHHHKH M KPYTJIBIE TeENa; BBINOJHATH YEPTEXKH IO

YCIIOBUSIM 3a]1a4;
cmpoums npocmetiuiue ceverus Kyoa, npuzmol, NUPAmMuobsl,

penraTh TUIAHUMETPHYECKUE W MPOCTEHINNE CTePEOMETPUIECKHE 3a]aui Ha HaXOXICHHE
T€OMETPUUECKHUX BEJIMYUH (JIJTUH, YTJIOB, IO, 00bEMOB);

. WCIIONb30BaTh TPH PEIICHUH CTEPEOMETPUUYECKUX 3aJad IJIaHUMETPUYECKHue (akThl U
METO/IbI;

. MIPOBOJIUTH JI0OKA3aTEIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 33]1a4;

. WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUECKON JIEATETLHOCTH U

MTOBCETHEBHOM >KU3HU JIJISI:
- JJIs uccienoBaHus ( MOJENMPOBAHUSA) HECIOKHBIX NMPAKTUYECKUX CUTYallUd Ha OCHOBE
M3YYEHHBIX (POPMYII U CBOMCTBA QUTYP;
- BBIYUCJIEHHUS 00BEMOB U IIONIAJIEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJN MPHU PELICHUH
MPaKTUYECKUX 3a]ay, UCIOJIb3ysd MPU HEOOXOJIUMOCTH CIIPABOUYHUKHU U BBIYMCIIUTEIbHBIC
YCTpOMCTBA.

B pe3ynbpTaTe ocBOeHUS y4eOHOM NUCIMIUIMHBI O0YYaIOIIUIACS T0DKCH 3HATh:

3HaUYEHUE MaTeMaTHYeCKON HayKd [JIs pelIeHUs 3a/Jady, BO3HHUKAIOUIMX B TEOPUH H
MpaKTUKE; IIUPOTYy M B TO K€ BPEMsI OrPAHUYEHHOCTh MPUMEHEHHUS] MaTeMaTHYeCKUX
METO/IOB K aHAJIU3Y U UCCIIEOBAHUIO MPOIIECCOB U SBJICHUIN B IPUPOJIE U OOILIECTBE;

3HaYEHHUE MPAKTUKH U BOMPOCOB, BOSHUKAIOIIMX B CaMO MaTeMaTuke Ajsi GopMUpOBaHUS
U pPa3BUTUS MaTEeMaTUYeCKOM HayKW; HMCTOPHIO Pa3BUTHS TOHATUS YHCIA, CO3JaHUS
MaTeMaTH4eCKOro aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPUU;

YHHUBEpPCAIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMAaTUYECKUX PACCYKICHUH, HuX
MIPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUECKOM IEATENIbHOCTH;

BEPOSITHOCTHBIN XapaKkTep pa3IMuHbIX IPOILECCOB OKPYKAIOIIET0 MHUPA.

2. CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIATLINHBI

OO01ast TpyA0EeMKOCTh AUCHUTUINHBI COCTABJISIET:

351 akameMHUUYECKHMX YacOB, U3 HHUX:

234 akaJeMHYeCKHUX YacOB — ayUTOPHBIC 3aHATHS,
117 akajgeMHUYECKUX YACOB — CAMOCTOSITENIbHAS paboTa.



2.1. YueOHO-TeMaTH4YeCKHIl IJIAH Y4eOHO! JHCIUILTTHHBI

Buabl yueOHoli padoTsl,

BKJIIOYAS
CaMOCTOATEIbLHYI0 DopMmbI
padoTy CTy/eHTOB TEKYHIEro KOHTPOJIA

o U TPYJA0EMKOCTh ycneBaeMoCTH

e HaumeHnoBanue pa3jeios, E 6 uacax (no pazoenam

i TeM y4eOHoil S o OUCYUnIUHbL)

@]
MUCHUTLTAHBI 3 > E ®opma
= | O % = i
S| 8 & S2 o MPOMeKYTOUYHOI
2 =5 8§38 5 aTTecTAlMH
o} Q.
= 288 & (no cemecmpam)
= <
= =
KonTposbHas patora,
Paspnen 1. PazBurtue
1 - 12 30 pedepar,
MOHATHS 0 YUCJIe
col0eceioBaHue
Tema 1.1 Lensie u
palnoHaIbHBIC YHCIA.
1 | JleiicTBUTEIBHBIC YKCTIA. 1 - 2 12
JewcTBus Ha
paIlMOHATHHBIMH YHUCIIAMH.
Tema 1.2 Pemienne
2 | TMHEWHBIX YPaBHEHUU U 1 - 2 4
HEPaBEHCTB
Tema 1.3 Pemenue
3 | KBaApaTUYHBIX YPABHEHUH U 1 - 2 4
CHUCTEM ypaBHEHUI
Tema 1.4 Pemenue
4 | KBa[paTUYHBIX HEPABEHCTB 1 - 2 2
Tema 1.5 Oynkunu:
nuHeiHas, oopaTHas
5 | mnponopUHOHATBHOCT. 1 - 2 8
ITocTpoenue kBaapaTUUHOM
(byHKIIUH
Tema 1.6 KoutpoibHas
6 | pabora mo Teme «Pa3ButHe 1 - 2
TIOHATHS O YHCIIE.
A 1] 12 | 20 2 Cebepar,
P P codecexoBaHue
Tema 2.1 Paguannas mepa
7 | yrma. BpamarensHoe 1 2
nBukeHue. CHHyC, KOCUHYC,
TAHT€HC U KOTAHT€HC YHCIIa.
Tema 2.2 OcHOBHBIE
8 | TPUTOHOMETPUYECKUE 1 - 2 12
TOX/IeCTBa
Tema 2.3 [Ipumenenne
OCHOBHBIX
g | TPMrOHOMETpHHECKUX 1 2
TOX/IECTB K
peoOpa3zoBaHUIO
BBIPAXKCHUI




10

Tema 2.4 @opmyibl
npuseneHus. Popmyisl
CJIOKEHUS

11

Tema 2.5 @opmyinsl
npuseneHus. Popmyisl
CJIOKEHUSA

12

Tema 2.6 opmyibl
JIBOMHOTO apryMeHTa
@opMyIIbI ITOJIOBUHHOTO

yria

13

Tema 2.7 @opmyibl
JBOMHOTO aprymMeHTa
@opMyIIbI ITOJIOBUHHOTO

yria

14

Tema 2.8 [IpeoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKIX
(GyHKIMHI B IpOU3BECHUE U
MIPOU3BEJICHUS B CYMMY

15

Tema 2.9 [IpeoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKIX
(GyHKIMI B IpOU3BEICHUE U
MIPOU3BEICHUS B CYMMY

16

Tema 2.10 ®opmybl
MOHIMKEHUS CTETIICHH

17

Tema 2.11 Brimonuenue
yIpaKHEHHUH Ha
MMPUMEHEHHE U3yUCHHBIX

hopmy

18

Tema 2.12 Ilpocreiimme
TPUTOHOMETPHUYECKHE
ypaBHCHHS

19

Tema 2.13 Ilpocreiimme
TPUTOHOMETPHUYECKHE
HEpaBEHCTBA

12

20

Tema 2.14 Apkcunyc,
apKKOCHHYC, apPKTaHTE€HC

21

Tema 2.15 Pemienue
YIPAKHEHUH 110 TEME :
«OCHOBBI TPUTOHOMETPUI

22

Tema 2.16 KonTposbHas
paboTa 1o teme : «OCHOBBI
TPUTOHOMETPUN»

Pazpnen 3. ®ynkunu n
rpagpuxku

14

Pegepar

23

Tema 3.1 OGnacTb
OTIpeJIeNICHUS] 1 MHOXECTBO




3Ha4eHui: rpaduk GpyHKIMH,
MOCTpPOEHHE TpaHKOB
(GyHKIMH, 3a1aHHBIX
Pa3IMYHBIMU CIIOCO0aAMU

24

Tema 3.2 CpoiicTBa
(YHKIIM: MOHOTOHHOCTb,
YETHOCTh, HEUETHOCTD,
TIEPHOTUIHOCT.

25

Tema 3.3 [IpomexyTku
BO3pacTaHMs U yObIBAHMS,
HanOoJIbIIIee U HAUMEHBIIIEE
3HAYCHHS, TOUKU
HKCTpEMyMa

26

Tema 3.4 VccrnenoBanue
¢yukuil. [Toctpoenue
rpadukoB QyHKUINN

27

Tema 3.5 Crenennas
dbyHKI1IHS, €€ CBOMCTBA U

rpaduk

28

Tema 3.6 Onpenenenue
MOKa3aTeIbHOU PYHKIINH, €€
CBOMCTBa U rpapuku

29

Tema 3.7 OnpeneneHue
norapuMudecKkoit
(dbyHK1IIMH, €€ CBOWCTBA U
rpaduku

30

Tema 3.8 Onpenenenue,
CBOMCTBA U rpaduKu

byHKINNA

V=S5MNX,V=C05x,V=I0gx,V = clgX

31

Tema 3.9 O6partHbie
TPUTOHOMETPHUYECKHE

byHKIMH

32

Tema 3.10 Pemenue
YIPAKHCHHUH 110 TEME :
«DYHKIIUU U TpadUuKm)

33

Tema 3.11 KonTpoabHas
pabota

Pasznen 4. Kopun, crenenn
u Jiorapugmsl

20

34

Tema 4.1 Kopens n-oit
CTEIIEHU, CBOMCTBA
paauKanoB, IpaBUiIa
CpaBHEHUS KOPHEHN

35

Tema 4.2 Pemenue
MppaliOHAIBHBIX
yYpaBHEHUH

36

Tema 4.3 Crenens ¢
paloHaIbHBIM MTOKa3aTeIeM




37

Tema 4.4 Creness ¢
ENCTBUTENBbHBIM
IoKa3aTejieM

38

Tema 4.5 Pemenue
II0KA3aTEeIbHBIX YPAaBHCHUU

39

Tema 4.6 Jlorapugm.
Jlorapudwm ugucna. [1paBwmia
JEWCTBUH C JorapupmMamMu

40

Tema 4.7 [IpeoOpa3zoBanus
areOpandecKuX BBIPAKEHHUH

41

Tema 4.8 [IpeoOpazoBanue
BBIPAKECHUH, COACPKAILINX
paJIKaITbI

42

Tema 4.9 [IpeoOpazoBanue
BBIPAKEHUH, COACPKAIINX
CTENEHHU U JIorapu(Msl

43

Tema 4.10 Pemrenue
JorapuPMUIecKux
ypaBHEHUU

44

Tema 4.11 Pemenue
YOPOKHEHUN TI0 TEME :
«KopHu, crenenu,
JorapupmbDy

45

Tema 4.12 KoHTposbHas
pabora o Teme : «KopHu,
CTETEeHH, JoraprudMbI»

Pa3nen 5. Hauajaa
MaTeMaTHYeCKOro aHaJIn3a

20

30

14

codeceroBanue

46

Tema 5.1
IlocnenoBaTenbLHOCTD.
CnocoObl 3aaHus U
CBOMCTBA YHCJIOBBIX
MOCJIEA0BATENLHOCTEH.
beckoneuyHo yoObIBarorast
reoMeTpuuecKas
MOCJIEA0BATENLHOCTD

47

Tema 5.2 Yucnopas
MOCJIEA0BATENLHOCTD,
CIIOCOORI €€ 3amanus,
BBIYHCJICHHUS YJICHOB
MOCIEA0BATENLHOCTH.

48

Tema 5.3 IloasaTHe o
npezaene
MMOCIEA0BATEILHOCTH.
CymecTBoBaHue npeaena
MOHOTOHHOW OIPAHUYEHHOU
MOCIEA0BATEILHOCTH

49

Tema 5.4 IIpenen
MIOCJIENOBATEIBLHOCTH

50

Tema 5.5 Pemenue
YIPAKHEHUH 110 TEME :
«IlocnenoBaTeIbHOCTH




51

Tema 5.6 KonTposbHas
paboTa 3a mepBbBIi cemMecTp

Hroro 3a 1 cemectp

34

68

63

KonTposbHnas padora

52

Tema 5.7 IIponsBogHas.
ITonATHE O IPOU3BOIHON

GbyHKIMH.

53

Tema 5.8 [IpousBoaHbIe
OCHOBHBIX 3JICMCHTAPHBIX

byHKIII

54

Tema 5.9 [IpaBuna
BBIYMCJICHUA IIPOU3BOJHBIX

55

Tema 5.10 IIpousBoaHbIe
TPUTOHOMETPUUECKUX

byHKIMNA

56

Tema 5.11 Berunciienue
MIPOU3BOTHOM CIIOKHOU

byHKIIUN

57

Tema 5.12 Pemienue
YOPaKHEHUH 0 TEME :
«Bprancienne
TIPOM3BOTHBIX)»

58

Tema 5.13 Mexaanueckuit
CMBICIT TIPOU3BOIHOM

59

Tema 5.14 ['eomeTpuueckuii
CMBICIT TIPOU3BOTHOM.

60

Tema 5.15 YpaBHenue
KacaTeJIbHOU

61

Tema 5.16 Pemenue
yIpaxHEHUM.
CamocTtosrenpHas padoTta

62

Tema 5.17 Ilpumenenue
HenpepbIBHOCTH. MeToa
WHTEPBAIOB

63

Tema 5.18 Bo3pacranue u
yObIBaHME PYHKIUU

64

Tema 5.19 Bo3pacranue u
yObIBaHUE QYHKIIMH

65

Tema 5.20 Kputnueckue
TOYKH (QYHKIUH,
MaKCHUMYMbl I MUHUMYMBI

66

Tema 5.21 Kputnueckue
TOUYKU (YHKIUH,
MaKCUMYMBbl I MUHUMYMBI

67

Tema 5.22 O061as cxema
WCCIe0BaHUS PYHKIUU

68

Tema 5.23 IIpumenenue
MIPOU3BOIHBIX K
UCCIIeI0BaHUIO (GYHKIUH U
MOCTPOEHHIO rpauKOB




69

Tema 5.24 Haxoxnenue
HaUOOJIBIIETO U
HAaUMEHBIIIErO 3HAYECHUS

GbyHKITIHN

70

Tema 5.25 KonTposbHas
paboTta 1o Teme:
«IIpousBonHas»

Pasznen 6. UnTerpan u ero
NpUMeHeHHue

12

Pedepar

71

Tema 6.1 Onpenenenue
nepBooOpaszHoit. Tpu
IIpaBrJIa HAXOXKACHHUA
1epBOOOPA3HBIX.

72

Tema 6.2 [1nomans
KPUBOJIMHEWHOM Tpaneruu.

73

Tema 6.3 UnuTerpan.
Teopema HproToHa-
JleitOHuna

74

Tema 6.4 [Ipumenenue
HWHTETpaJia K BBIYUCIECHUIO
(DMBUYECKUX BETMYUH H
TIonaaen

75

Tema 6.5 KonTponpHas
pabota o Teme: «MHTErpan
U €ro NpUMeHEHUue»

Pa3znen 7. YpaBHeHus u
HepaBeHCTBa

16

18

codeceroBanue

76

Tema 7.1 Pemenue
TPUTOHOMETPUICCKUX
YpaBHEHUH METOJIOM
Pa3NIOKEHUS HA MHOKHUTEIN

77

Tema 7.2 Pemenue
TPUTOHOMETPUICCKUX
YpaBHEHUH METOJIOM
BBEICHUS HOBOU
MepEMEHHON

78

Tema 7.3 Pewienue
jorapu(pMUUECKuX
ypaBHEHUH

79

Tema 7.4 Pemenune
JorapupMUIECKIX
HEPaBEHCTB

80

Tema 7.5 Pemenune
MOKA3aTENbHbIX YPAaBHEHUI

81

Tema 7.6 Pemenne
MOKa3aTeJIbHbIX HEPABEHCTB

82

Tema 7.7 Pemenue cucrem
ypaBHEHUH

83

Tema 7.8 KonTposbHas
paboTta o Teme:
«YpaBHEHUS M HEPABEHCTBA»




Pa3nen 8. KomOnnaTropuka

84

Tema 8.1 OcHOBHBIC
MOHATUSI KOMOMHATOPUKH.
®opmyna buHoma HeroToHa.
Tpeyrosbauk Ilackans.

85

Tema 8.2 Pemtenue
KOMOWHATOPHBIX 33/1a4.
KonTponpsHas pabora

Pazngen 9. Dj1eMeHTBI
TeOPHUHU BEPOATHOCTEH 1
MATEeMATHYECKOI
CTATHCTHKH

86

Tema 9.1 CoOrnITHE,
BEPOSTHOCTH COOBITHS

87

Tema 9.2 Knaccuueckoe
oTpeieieHre BEPOSITHOCTH

88

Tema 9.3 Teopembl 0 cymme
BEPOSITHOCTH U 00
YMHOKEHHH BEPOSTHOCTH

89

Tema 9.4 [IpencraicHue
JTAHHBIX (TAOJIUIIBI,
arpammsl, rpadukn),
reHepaTbHasi COBOKYITHOCTD,
BBIOOpKa, cpejiHee
apudMeTHIeCKoe, MeraHa

90

Tema 9.5KonTposibHast
pabota Teme :
«KomOuHaTOpHKaY)

Pasznea 10. IIpsamble n
IUIOCKOCTH B IPOCTPAHCTBE

12

91

Tema 10.1 OcHoBHEIE
TIOHSATHS CTEPEOMETPUH.
B3anmMuoe pacnonioxxeHue
MIPSIMBIX B IIPOCTPAHCTBE

92

Tema 10.2 IIpusznak
MapajyIeIbHOCTU MPSIMOM U
miockoctH. [IpusHak
MapajieJIbHOCTH ABYX
MI0CKOCTEHN

93

Tema 10.3 CsoiicTBa
MapauIeNbHbIX TUIOCKOCTEH

94

Tema 10.4 TToBTOpeHue.
ITpoBepouHnas paboTa

95

Tema 10.5 Ilpuznax
NEePIEeHANKYIPHOCTH
IPSIMOM U TJIOCKOCTH

96

Tema 10.6
[TepneHIUKYIApBI U
HaKJIOHHBIE

97

Tema 10.7 Ilpuznax
MEPIIEHANKYIISIPHOCTH
IUIOCKOCTEMN. YTIIBI MEXKIY




MPSAMBIMHA U IIJIOCKOCTAMMU.

98

Tema 10.8 KonTtponbHas
paboTa o teme: «lIpsimbie u
TUIOCKOCTH B IIPOCTPAHCTBEY

Pazpen 11.
MHOrorpaHHUKH U
KpYTIJible Tejia

18

99

Tema 11.1 JIByrpanusie

yrasl. [Ipusma, ee 3eMeHTHI.

[Mapannenenunen. Kyo6.
Ceuenusi Npu3Mbl

100

Tema 11.2 [Tnomans
OOKOBOM M HOJIHOM
MTOBEPXHOCTH TIPHU3MBI,
napajuiesienunenaa, Kkyoa

101

Tema 11.3 ITupamuna.
[IpaBunbHas mupaMua.
VYceueHHas nupamuaa.
Terparnp Ceuenus
TIMPaMUJIbI

102

Tema 11.4 ITmomans
OOKOBOI U MOJTHOM
MTOBEPXHOCTH TTUPAMHIBI

103

Tema 11.5 Huwmamp u ero
aneMeHTbl. CeueHust
HWIHH]IpA

104

Tema 11.6 [Tnomans
OOKOBOM1 U ITOJIHOH
MTOBEPXHOCTH ITUJIHH]IPA

105

Tema 11.7 Konyc,
YCEUYEHHBI KOHYC, €0
aneMeHThl. CeueHus: KoHyca.
ap, chepa ux ceuenus

106

Tema 11.8 [Tnomans
OOKOBOM M MOJIHOM
MMOBEPXHOCTH KOHYCA,
YCEUEHHOTO KOHYyCa, [apa u

cthepsl

107

Tema 11.9 O6bem npu3MBI,
napauieJienune a

108

Tema 11.10 O0neMm
T PAMMJIBI

109

Tema 11.11 O0neMm
IWIMHIPA

110

O06nem konyca. O0beM
mapa. Penienue 3anau

111

Tema 11.12 KontposnbHas
paboTa Teme :
«MHOTOTPAHHUKHU U KPYTJIble
TeJay

Pasnen 12. Koopaunarsl
BEKTOPBI

10

Pegepar

112

Tema 12.1 OcHoBHEIE
TIOHSATHUS U OTIPE/ICTICHUS.




Cro)xeHne U BBIYUTAHHE
BEKTOPOB. Y MHOXKEHUE
BEKTOpa HA YUCIIO

113

Tema 12.2 IIpsmoyronpHast | 2 2 -
cucreMa KOOpIUHAT.
Pasnoxxenue BekTopa 1o
KOOPJIMHATHBIM OCSIM

114

Tema 12.3 JlelicTBus ¢ 2 - 2
BCKTOpaMH, 3aJaHHbIMHU
KOOpAMHATAMU

115

Tema 12.4 CkanspHoe 2 - 2
IMPOU3BCACHUC IBYX
BEKTOPOB

116

Tema 12.5 YpaBHeHue 2 2 -
OKPY>KHOCTH, Cephl,
IIJIOCKOCTH. BexkropHoe
yYpaBHEHUE MPSIMOM U
MJIOCKOCTH

117

Tema 12.6 KonTponbHas 2 - 2
pabora 1o Teme :
«KOOp)II/IHaTI)I H BCKTOPBID»

IK3aMeH,

HToro 3a 2 cemecTp 2 44 88 54 | Dk3amen,
NHauBUAYAJBHBIH NPOEKT
Hroro 78 156 | - 117 | Kourpounnas pagora,

NuanBuayaabHbli IPOEKT

2.2. HaumeHoBaHMe M KPATKOE COlepsKaHNe JIEKIN

Ne

HaumeHoBaHUe pa31ejioB U TeM Y4eOHOU IUCHUIIMHBI,
HX KpaTKoe coJep:KaHue

HUcnoan3zoBanue
AKTHBHBIX U
HHTEPAKTHBHBIX

dopm

Yacel

1 cemecTp

PA3/IEJI 2. OCHOBBI TPUTTOHOMETPUH

Tema 2.1 Paguannas Mmepa yrJa. BpamarejabHoe
aBuzkeHne. CHHYC, KOCMHYC, TAHT'€HC U KOTAHI€HC
yucJaa.

Omnpenenenre cuHyca, KOCUHYca, TAHI€HCa YUCIIA.
CaoiicTBa TpuroHomeTpuueckux ¢pyHkuuid. [lepeBon u3
pajiuaHHOM Mephl B IPaJlyCHYIO U HA000pOT.

Jlekuus-0Oecena

Tema 2.4 @opmyJisl npusBegeHnsi. @opmyJibl CJI0KEHUS
BriBo popmyn npuBeneHus, CIOKEHUs AJisi CUHYCA,
KOCHHYCa U TaHI€HCa.

Tema 2.6 @opmy.Jibl IBOMHOr0 aprymenTa. @opmMyJibl
HOJIOBUHHOIO yria_

BeiBost popmyst ABOMHOTO aprymMeHTa, HOoJ0BUHHOIO
apryMeHTa TPUTOHOMETPUYECKUX (PYHKITHI

Tema 2.8 IIpeoOpa3zoBanne cymMmbl

TPUTOHOMETPHYECKHUX (DYHKIUH B IPOU3BEACHHE U

NPOM3BeIeHUE B CYMMY

BeiBoa popMys1_CyMMBI M pa3HOCTH TPHUTOHOMETPHYECKUX
YHKLHH, IpeoOpa3oBaHne CyMMBbI TPHTOHOMETPHYCCKUX
YHKIUH B IPOU3BENICHUE.

Tema 2.12 Ilpocrelimme TPUTOHOMETPHUYECKHE
YPABHEHHA

Perenne no popmynam 1 TpUrOHOMETPHICCKOMY KPYry
IIPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN

Tema 2.13 Ilpocrelimme TpUrOHOMETPUYECKHE
HEPaBeHCTBA

Pemienue no ¢popmynam U TPUTOHOMETPUUYECKOMY KPYT'Y
IIPOCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB




PA3JIEJI 3 ®YHKIIUU U T'PAOUKHU

Tema 3.1 O0s1acTh onpeiesieHUs1 1 MHOKECTBO
3HAYEHUI: rpauK QYHKUHMH, IOCTPOEHHE IPaHKOB
(yHKumii, 3a1aHHBIX Pa3JMYHBIMH CIIOCOOAMU
O3HaKOMJIEHHE C IOHSTHEM IIEPEMEHHOM, TpUMepamMu
3aBHCUMOCTEH Mex 1y nepeMeHHbIMU. Haxoxienue odmact
uonpeaeacHus QyHKIuu, 001acTH 3HaYCHUST QYHKIIHH.

MyneTrMenuanex
s

Tema 3.2 CBoiicTBa (PyHKIIUM: MOHOTOHHOCTb, YeTHOCTD,
HEYEeTHOCTh, IEPHOAUYHOCTH

PaccmoTpets cBolicTBa (PyHKIMIA: MOHOTOHHOCTH,
YETHOCTHU, HEYETHOCTH, IEPUOIMYHOCTH

Tema 3.5 Crenennasi pynkuus, eé cpoiictsa u rpagux
PaccmoTpeTs cBOHCTBA U TpauKK CTENEHHOW (DYHKIIUU B
3aBHCHMOCTH OT ITOKa3aTesl CTeIIECHH

10

Tema 3.6 Onpenenenue noka3areabHol pyHkumuu, eé
CBOlicTBA M rpapuku
PaccmoTpets cBocTBa 1 rpaduKy MoKa3aTenbHON QYyHKIIMU

11

Tema 3.7 Onpenenenue norapudmMuueckon GpyHkumm, eé
CBOMCTBa U rpaduku

12

Tema 3.8 Onpenenenue, cBoiicTBa U rpadpuKu PyHKUMH
V= SInx, V= Ccosx,V==1gx,Vv=cltgx

PaccmoTpets cBoiicTBa PyHKIIUI

¥V =sinx,yv=cosx,V=1gx,yv=cltgx y TIOCTPOUTE
rpaduKu TaHHBIX ()YHKIHIA.

13

Tema 3.9 O0paTHble TPUTOHOMETPHYECKHE (PYHKIIUH
PaccmoTpets cBoiicTBa 1 rpaduku 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIMI: apKCUHYC, apKKOCUHYC,
apKTaHI€HC, ApKKOTAHT€HC

14

PA3JIEJI 4. KOPHU, CTEIIEHU U JIOT'APU®MbI
Tema 4.1 KopeHb n-0if cTeneHu, CBOMCTBA PAIMKAJIOB,
NMPaBUJIA CPABHEHUS KOPHel

[ToHsiTue KOpHS N-0M CTENEHU, CBOMCTBA CTEICHHU, MpaBUiIa
CpaBHEHHS KOPHEH

Jlexmus ¢
pazbopom
KOHKPETHBIX
CUTYalHil

15

Tema 4.4 CteneHb ¢ 1eCTBUTEILHBLIM MMOKA3aTEIeM
PaccmoTtpeTs cBOMCTBA CTETIEHEH ¢ IEHCTBUTEILHBIM
IOKa3arejieM

16

PA3JIEJI 5§ HAUAJIA MATEMATHYECKOI'O
AHAJIN3A Tema 5.1 HocaenoBareabHOCTh. Croco0bl
3aIaHUS U CBOHCTBA YHCJOBLIX IOCJIEe0BATEILHOCTEIA.
beckoHeyHO yObIBaKOIAs reoOMeTPpUYEeCKast
M0CJIeA0BATEIbHOCTL

ITouaTue ynciIoBOii MOCIEN0BATEIBHOCTH, CIOCO0aMU €€
3aJJaHMs, BEIYHCIECHHE €€ YWIEHOB

17

Tema 5.3 IlonsiTue 0 npejeJie MOCJAeA0BATEIbHOCTH.
CymecTBoBaHMe Mpeaeia MOHOTOHHOM OrpaHUYeHHOI
N0CJ1e10BaTeIbHOCTH

[TonsiTHe mpeaena Nociae10BaTEILHOCTH.

18

Tema 5.7 IlpousBoanasn. IlonsiTue o mpousBoaHOM
dyHkuun

[Ipupamenue QyHkiuu, npupaiienue aprymenta. [lonsrue
O TIPOU3BOJIHOM.

19

Tema 5.8 Ilpou3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX
pyHkumi.

Beluncnenne npou3BOAHBIX OCHOBHBIX 2JIEMEHTAaPHBIX
¢ynkuuit. [IponsBogHas creneHHON QyHKIUU.

Jlexuus c
pazbopom
KOHKPETHBIX
CUTYyaLi

20

Tema 5.14 I'eomeTpuyecKkuii CMbIC/I IPOU3BOAHOM.
YpaBHeHue KacaTenbHOU. [ eoMeTpUUeCcKui CMBICIT
MIPOU3BOJHOMN

21

Tema 5.15 YpaBHeHue kacare/bHOH
BrIBo1 ypaBHEHUS KacaTeNbHOM K rpaduKy GyHKIMU B
TOYKE

22

Tema 5.18 Bo3spacranue u yobiBaHue GyHKINH
JlocTaTouHbIi PU3HAK BO3pAaCTaHUs (PyHKLINU.
JlocTaTouHbli MPU3HAK YObIBAHUS (PYHKIIUH.




23

Tema 5.20 Kpurnueckne T04YKH QPYHKIIHH, MAKCUMYMBI
U MUHUMYMBbI

Heob6xoaumoe ycinosue 3xcrpemyma. Ilprusnak makcumyma
Y MUHUMYyMa ()YHKIIHH.

24

Tema 5.22 O0mas cxema uccie10BaHusi QyHKIUH
OO6nacte onpeneneHus 1 00JacTh 3HAYCHUS (PYHKITUH.
YetHocTh HEUETHOCTDH (hyHKUIMHU. TOUYKH nepeceueHust
rpaduka ¢ OcsiMH KOOpAUHAT. TOYKH SKCTpeMyMa U
3aH4YeHUs1 QYHKIIUH B 9TUX TOYKaX.

25

Tema 5.24 Haxo:xaenne Han00JIb111€r0 1 HAMMEHbIIET 0
3HAYeHUs PYHKIHHU

[IpaBusio OTHICKaHMS HAMOOIBIIIETO K HAMMEHBIIIETO
3HaueHUH GyHKuu. Perenne npukiIaHbIX 3a1a4.

26

Tema 6.1 PA3JIEJI 6 UTHTET'PAJI U EI'O
INPUMEHEHMUME Onpenesnenue neppoodpasznoii. Tpu
NMPaBUJIa HAX0KIEHUS MePBOOOPA3HBIX.

npezesieHne neppooopazHoi. Tabnuiia nepBooOpa3HbBIX.
Tpu nmpaBuIa HAXO0XK/IEHUS TEPBOOOPAZHBIX

Jlexknus-0Oecena

27

Tema 6.2 Ilnomaas KpUBOJIMHEHHOM TPpaneunn
Omnpenenenre KpUBOJIMHEWHON Tpaneuu. Berancnenue
TUTONIAM KPUBOJMHEHHOW TPaAICLIMU

28

PA3JIEJI 8 KOMBUHATOPUKA

Tema 8.1 OcHOBHBIE MOHATHS KOMOMHATOPUKH.
®opmyJia onHoma Herorona. Tpeyroabnuk Ilackass.
[ToHsATHS KOMOMHATOPUKHU: pa3MeIleHNs, COUYETaHNUS,
repecTaHOBKU. POPMYIIBI ISl UX BBIUYUCICHUS

29

PA3JIEJI 9. 9JIEMEHTHI TEOPUU .
BEPOSTHOCTEU U MATEMATUHYECKOU
CTATUCTUKH

Tema 9.1 CoObITHE, BEPOATHOCTH COOBITHUS

[TonsaTre coOBITHS: TOCTOBEPHOE, HEBO3ZMOKHOE,
cyd4aHOE, IPOTHBOMOJIOXKHOE. BEpOSITHOCTh COOBITHS

30

Tema 9.4 IlpeacraBiieHue TaHHBIX (TA0JIUIIbI,
aAuarpamMmbl, rpagukm), reHepajbHask COBOKYITHOCTb,
BbIOOpKA, cpeHee apu(pMeTHYECKOe, MeINAHA
[IpencraBieHre YUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKHU

31

PA3/IEJI 10. IPAMBIE U IVIOCKOCTHU B
INPOCTPAHCTBE

Tema 10.1 OcHOBHBIE IOHATHS CTEPEOMETPHUH.
B3anMHoe pacnoJioxkeHue NPAMbBIX B IPOCTPAHCTBE
AxcuoMmsl crepeoMeTpur. OCHOBHBIE TEOPEMBI
cTepeomeTpuu. PacnonoxeHue npsiMpIx B IPOCTPaHCTBE.

Jlexuus- Oecena

32

Tema 10.2 Ilpu3Hak napajieJIbHOCTH NPSAMOUA U

miockoctu. llpu3Hak napauie/lbHOCTH ABYX INIOCKOCTEMH

Onpenenenye napauieIbHOCTH IPSMOM U IJIOCKOCTH.
Jloka3aTenbCTBO MPU3HAKA MAPATIICIBHOCTH NPAMOM 1
IJIOCKOCTH, JI0Ka3aTeJIbCTBO MPU3HAKaA MapaljIeIbHOCTU
JIBYX IUIOCKOCTEM.

33

PA3JIEJI 11 MHOI'OI'PAHHUKU U KPYI'JIBIE
TEJIA

Tema 11.1 /IByrpannsie yrasl. [lpu3ma, ee 31eMeHTBI.
Hapanaenenunen. Kyo. Ceuenusi npusmbl
Omnpenenenne aByrpanHoro yria. Onpenaesnesne npusMel,
IIPaBUJIBHOM MPU3MBI, IPSMO IPU3MBI U €€ DJIEMEHTBHI.
Onpenenenne napauieaenune1a, IpIMOyroJbHOIO
napasuenenunena, kyoa. Iloctpoenne ceueHui IpU3MBl,
JMaroHaJIbHOE CEUEHUE TPU3MBI.

Jlexkuus —Oecena

34

Tema 11.3 IImpamupa. llpaBuinbnas nupamuaa.
Yceuennas nupamuaa. Terpasap. CedeHusi nMpaMubl
Omnpenenenne nupaMuibl, IPaBUIBHON MMPAMUIBI,
YCEUEHHOU NMUpaMHUIbl, TeTpadapa. Iloctpoenue ceuennit
NUpaMUbI.

35

Tema 11.5 Tenna m noBepxHOCTH BpalleHus!
Huanaap u ero ajgemMeHThl. CedeHUs HUIMHAPA.
Omnpenenenne NUIMHIPA U €ro 1eMeHToB. [locTpoenue
CEUEHUN MIMHJpA.




36 | Tema 11.7 Konyc, yceueHHBIH KOHYC, €r0 3JIeMEHTBI. 2
Ceuenus xonyca. lllap, cpepa ux ceuenust
Omnpenenenne KOHyca, yCe4eHHOT0 KOHYca, mapa, chepsl.
ITocTpoeHue ceueHuit KoHyca, mapa.

37 | PASAEJ 12 KOOPAUHATHI U BEKTOPbBI Jlexuus —Oecena
Tema 12.10cHOBHBbIE IOHATHS U ONPe/IeIeHHS. 2
CiokeHue M BbIYMTAHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpPa HA YUCJIO0

[lonaTHe BekTOpa B MPOCTpaHCTBE. PaBEHCTBO BEKTOPOB.
CrnosxeHune 1 BBIYUTaHHE BEKTOPOB.CBONCTBA CII0KEHUS
BEKTOPOB..CBONCTBa YMHOKEHMSI BEKTOpA HA YUCIIO.

38 | Tema 12.2 [IpsiMmoyroJibHasi CHCTeMA KOOPIHHAT. 2
Pa3iio:xeHue BeKTOpPa 10 KOOPAMHATHBIM OCAM
[IpsimoyrospHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
KoopaunaTtable BEKTOpa, EAMHUYHBINA BEKTOp. Paznoxenue
BEKTOpa 110 KOOPAUHATHBIM ocsiM. [IpaBuia HaxoXaeHUs
KOOpPJMHAT BEKTOPOB CYMMBI U Pa3HOCTH, a TAKKe
KOOpPJMHATHl IPOU3BEICHUS JAHHOTO BEKTOpa Ha YUCIIO.

39 | Tema 12.5 YpaBHeHHEe OKPYKHOCTH, c(epbl, IVIOCKOCTH. 2
BekTopHoe ypaBHeHHe NPSIMOii U MJIOCKOCTH
YpaBHEHHE OKPY)KHOCTH, Cephl, IIOCKOCTH. B3anmuoe
pacroJioxxenne chepsl U IIOCKOCTH

Hroro 78

2.3. HammeHoBaHMe U KPATKoOE ColeprKaHue Ja00opaTOPHBIX padoT
Jlannwiii 6u0 pabomsi He npedycmomper y4eOHbiM NAAHOM

2.4 HaumeHOBaHHE U KPATKOE COJIEPKAHNE MPAKTHYECKHUX (CEMHHAPCKUX) 3aHATHIA

HUcnoan3zoBanue
No HanmeHoBaHMe pa3/ieioB H TeM TMCUMIIMHBI, HX AKTHBHBIX U
= KpaTKoe coJiepKaHue HHTEPAKTHBHBIX

dopm

Yacel

1 | PABJAEJI 1. PABBUTHUE TOHATUSA O UUCJIE Tema
1.1 Ilenple u panMoHaIbHBIC Yncia JleiCTBUTEIbHBIC 2
yucia. JIeHcTBHs HaJl palliOHAJTbHBIMU YHCIAMHU.

2 | Tema 1.2 Peuienye TMHEIHHbIX ypaBHEHHUI H HEPABCHCTB 2

3 | Tema 1.3 Pemienue kBajipaTUYHBIX YPAaBHCHUH B CUCTEM Pemienue 2
ypaBHEHUI pPa3HOYPOBHEBBIX
3a1a4

4 | Tema 1.4 Pemienue kBapaTUUHbIX HEPABEHCTB 2

5 | Tema 1.5 Oynkuuu: nuHeliHas, oOpaTHas 2
MPOMOPIMOHAIBHOCTh. IlocTpoeHHe KBaIpaTHYHON
(hyHKIIUH

6 | Tema 1.6 KonTponbHas pabora o reme «Pa3Burue 2
MOHSATHUS O YHUCIIC».

7 | PABAEJ 2. OCHOBbI TPUTOHOMETPUU 2
Tema 2.2 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA K
nexkuuu « Pannannas mepa yria. BpamatensHoe
JnBuKeHue. CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YHCIIa.»

8 | Tema 2.3 IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUECKUX 2
TOXIECTB K MPeoOpa30BaHUIO BBIPAKEHUH K JIEKIUHU «
Paguannas mepa yrina. BpamarensHoe apmwxenue. CHHYC,
KOCHUHYC, TAHT€HC U KOTAHT'€HC YUCIIA.»

9 | Tema 2.5 ®opmynsl npuBeaeHus. PopMyIbl CI0KEHUS K 2
nexkin «Popmynsl npuBeeHus. POPMYITbI CIOKESHUSD

10 | Tema 2.7 ®opmysbl ABOWHOTO aprymeHTa. @opmMyIisl 2
MOJIOBUHHOTO yIJIa K JIeKIHUU «POpMyIibl TBOHHOTO
aprymeHTa.@opMyIibl OJOBUHHOTO YIiay




11

Tema 2.9 [IpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX
(GyHKUIMH B IPOM3BEICHUE U MPOU3BEICHUE B CyMMY K
nexuuu «IIpeobpazoBanre CyMMBbl TPUTOHOMETPUIECKUX
(GyHKIUI B IPOU3BE/ICHUE U TIPOU3BEICHUE B CYMMY»

12

Tema 2.9 @opmysbl NOHMKEHUS CTEIIEHU

13

Tema 2.10 BrinonHeHue ynpa)xHeHUN Ha IPUMEHEHHE
M3YyYEHHBIX (POPMYI K JEKIUAM «DOpPMYIIbI TBOHHOTO
aprymenTa.@opMyIibl ITIOJIOBUHHOTO YIJIay,
«[IpeobpazoBaHre CyMMBI TPUTOHOMETPUIECKUAX (PYHKITHIA
B IPOU3BE/ICHUE U IIPOU3BEICHHUE B CYMMY»

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

14

Tema 2.14 Apkcunyc, apKKOCUHYC, apPKTAHT€HC K JICKIIUU
«[Ipocreimme TPUroHOMETPUYECKUE YPABHEHUS»

15

Tema 2.15 Pemienue ynpakaeHui 1o teme «OCHOBBI
TPUTOHOMETPUM»

16

Tema 2.16 KontposnpHas padoTa o teme «OCHOBBI
TPUTOHOMETPHI»

17/

PA3JEJI 3 ®YHKIIMU U TPAOUKHU

Tema 3.3 [IpoMexyTku Bo3pacTaHus U yObIBaHMUSI,
HanOoJIbIIIee U HANMEHbIIIEe 3HAYCHHUS, TOUKH IKCTPEMyMa
K jekuun «O0nacTh onpeeeHns U MHOYKECTBO 3HAYEHUI:
rpaduk pyHKINU, TOCTpoeHUE IpaduKOB PyHKINH,
3aJJaHHBIX PAa3TUYHBIMH CIIOCOOaAMI»

18

Tema 3.4 Vccnenosanue @pynkuuit. [locrpoenue rpagukos
¢byHkmit k nekuun «CBoicTBa QYHKIIMH: MOHOTOHHOCTD,
YETHOCTh, HEUETHOCTh, IEPHOTUIHOCTH.

Petenue
Pa3HOYPOBHEBBIX
3a1a4

19

Tema 3.10 Pemenue ynpaxHeHui 1o teMe « OyHKIUU U
rpaguKm»

20

Tema 3.11 KonTonbHas padota mo teme «ODyHKIIMH U UX
rpapuKm»

21

PA3JEJI 4 KOPHU, CTEIIEHHU U JIOT' APU®MbI
Tema 4.2 PelieHne nppairioHaIbHBIX YPaBHEHUH K
sekuu «KopeHb n-oi cTeneHu, CBOMCTBA PaguKaioB,
MpaBUJIa CPAaBHEHUS KOPHEH»

22

Tema 4.3 Crenenb ¢ palluOHAJIBHBIM MOKa3aTEIEM K
nekuu «Kopens n-oi creneHu, CBOMCTBA PaguKaJioB,
MpaBuUJia CPAaBHEHUS KOpHEH»

Pentenue
Pa3HOYPOBHEBBIX
3amay

23

Tema 4.5 PelieHne nokasaTeabHbIX YPAaBHECHUHN K JICKIIMHU
«CTerneHp ¢ JeMCTBUTEIbHBIM MTOKa3aTeIeM»

24

Tema 4.6 Jlorapudm. Jlorapudm uncna. [IpaBuia
NEHCTBUM ¢ JorapudMaMu

25

Tema 4.7 [IpeoOpa3oBanus anreOpandecKux BhIpAKEHUN
K JIeKIIMU «CTeneHb ¢ JeMCTBUTEIbHBIM NIOKA3aTeIeM»

26

Tema 4.8 [IpeoOpa3zoBaHne BeIpaKEHUH, COICPIKAIIUX
paaukansl K Jekuuu «KopeHb n-oii CTeneHu, CBOWCTBA
paauKanoB, IPaBUJIA CPABHEHUS] KOPHEN»

217

Tema 4.9 [IpeoOpa3oBaHue BeIpaKeHU, COAECPIKALINX
CTEIEHU U JIOTapu(Mbl K JieKuu «CTeneHb ¢
JEHCTBUTEIILHBIM NIOKA3aTeIEM»

Pemenue
Pa3HOYPOBHEBBIX
3a/1a4

28

Tema 4.10 Pemenne norapuMuyeckux ypaBHEHHH

29

Tema 4.11 Pemenue ynpaknenuii no reme «Kophu,
CTETIEHH U JIOTapUPMbI»

30

Tema 4.12 KonTtponbHas pabota o teme «KopHu,
CTETEHH U JIOTapu(PMbI»
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PA3JIEJI 5. HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A

Tema 5.2 YucaoBas nociie10BaTeIbHOCTh, CIOCOOLI €€
3aJaHus, BBIYUCIICHHUA YICHOB ITIOCICA0OBATCIBHOCTHU K
nekiuu «ITocaenoBarenbHocTh. CrIOCOOBI 3aJaHKUS U
CBOICTBA YHCJIOBBIX MOCJIEIOBATEIRHOCTENH. beckoneyHo
yOBIBaIOIIasi TeOMETPUYECKas TIOCIEA0BATEIIHHOCThY

32

Tema 5.4 [Ipenen nociie10BaTEILHOCTH K JICKIIUN
«IIoHsTHE O IIpEeAese MOCIeN0BATEIbHOCTH.
CymiecTBoBaHMeE Tpeziesia MOHOTOHHOW OTPaHUYEHHOM
I10CJIEIOBATEIBHOCTI»

33

Tema 5.5 Pemenue ynpaxHeHu# 1o reme
«IlocnenoBaTenbHOCTH)

34

Tema 5.6 KonTponbHast paboTa 3a mepBbIid ceMecTp

35

Tema 5.9 [IpaBuia BeIUMCICHUS TPOU3BOAHBIX K JIEKIIUU
«IIpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITHII»

Pemenue
Pa3HOYPOBHEBBIX
3a71a4

36

Tema 5.10 IIpousBoaHbIE TPUTOHOMETPUUECKUX (PYHKIIMH
K nekuun «I[Ipon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX

b yHKIHH»

37

Tema 5.11 Brruucienue npou3BOJHON CIOKHONU QYyHKIIUU
K Jlekiuu «[Ipon3Bo/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX

byHKIIHI»

38

Tema 5.12 Pemenne ynpaxxHeHu# 1o TeMe : «Bprauciienne
ITPON3BOTHBIX»

39

Tema 5.13 MexaHn4eckuil CMBICT TPOU3BOIHOM

40

Tema 5.16 Pemienue ynpaxuenuii. CamocTosiTeIbHas
pabota

41

Tema 5.17 [IpumeHenne HenpepbIBHOCTU. MeTo 1
HWHTEPBAJIOB

42

Tema 5.19 Bo3pacranue u yobiBaHue (QYHKIIUH K JICKITUN
«Bo3spacranue u yobiBaHue GyHKIIMH»

43

Tema 5.21 Kputndeckue Touku GyHKIIUH, MAKCUMYMBI 1
MUHUMYMBI K JeKiuu «Kputudeckue ToUku QyHKINH,
MaKCHUMYMBbI I MUHUMYMBD»

44

Tema 5.23 [IpuMeHeHre TPOU3BOIHBIX K UCCIIEI0OBAHUIO
GbyHKIMM 1 ocTpoeHuto rpaduKoB K Jekiun «Oomas
cXeMa ucclieJoBaHus (PyHKIIHHU»

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

45

Tema 5.25 KonTposbHas paboTa 1o JICKIUAM
«Bo3spacranue u yobiBanue ¢pynkuun», «<Kpurudeckue
TOYKH (PYHKIIMU, MAKCUMYMbI 1 MUHUMYMBbI», «O0111ast
cxeMa ucclieJoBaHus GyHKIIHU»

46

PA3JIEJI 6 UHTEI'PAJI 1 EI'O IIPUMEHEHUE
Tema 6.3 Unterpan. Teopema HetoToHa-JleitOnuma k
sekuuu «Ilmomaae KpUBOJIMHEWHOW Tpareum»

47

Tema 6.4 [IpuMeHeHne UHTErpaia K BEIYACICHUIO
¢u3nYecKrX BeIMYUH U TuIomazen k nexuuu «Ilnomans
KPUBOJIMHEWHOU Tpanenun

48

Tema 6.5 KontponbHas pabota no pazueny. «urerpan u
€ro NPUMEHEHUE»

49

PA3JIEJI 7 YPABHEHUSA U HEPABEHCTBA
Tema 7.1 Pemienre TpUroHOMETPUUECKUX YPaBHEHUM
METOJIOM Pa3JIOKEHUSI HA MHOKHUTEIIN
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Tema 7.2 Penienre TpUroHOMETPUUECKUX YPaBHEHUM
METOJIOM BBEJCHUSI HOBOM NIEPEMEHHOU

ol

Tema 7.3 Pemenue norapupMuveckux ypaBHEHUN

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

52

Tema 7.4 Pemenue norapu(pMu4eckux HEPaBEHCTB

53

Tema 7.5 Pemenue nokasareybHbIX YpaBHEHUN

o4

Tema 7.6 Perienne nokazarenbHbIX HEPABEHCTB

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

95

Tema 7.7 Pemenue cucreM ypaBHEHHU

56

Tema 7.8 KontponbHas paboTa 1o Teme : «YpaBHEHUS U
HEpaBEHCTBa»

of

PA3JAEJI 8 KOMBUHATOPHUKA

Tema 9.2 Permenne koMOMHATOPHBIX 3a1a4. KoHTpoIbHAS
pabota K nexiun «OCHOBHbIE IOHATHS KOMOMHATOPUKH.
®opmyna ouHoma Herotona. Tpeyronbauk [lackans»

58

PA3AEJ 9 DJIEMEHTBI TEOPUU
BEPOSITHOCTENA 1 MATEMATHUYECKOM
CTAUCTHUKU

Tema 9.2 Knaccudeckoe omnpeeneHne BeposSTHOCTH K
nekiu «CoObITHE, BEPOSITHOCTh COOBITHS»

59

Tema 9.3 TeopeMbl 0 cyMMe BEPOSTHOCTH U 00
YMHOKE€HUHU BEPOATHOCTHU K JieKuuu «CoObiTue,
BEPOSTHOCTH COOBITHSI»

60

Tema 9.5 KonTtposbHas paboTa 1o Teme :
«KombOuHaTOpHKaY)

61

PA3JEJI 10. TIPSIMBIE U ITIJIOCKOCTH B
IMPOCTPAHCTBE

Tema 10.3 CpoiicTBa mapayieabHbIX MIOCKOCTEN K JICKIIMU
«[Ipu3HaK mapamuieabHOCTH MPSIMOU M TNIOCKOCTH.
[Ipu3Hak nmapayuieIbHOCTH JIBYX ITOCKOCTEH»

62

Tema 10.4 IToBTopenue. [IpoBepounas paboTa K JEKIIUN
«[Ipu3Hak napauaenbHOCTH MPSAMOM U MIIOCKOCTH.
[Ipu3Hak napayuiesbHOCTH JBYX IJIOCKOCTEH»

63

Tema 10.5 IIpusHak neprneHAUKYISIPHOCTH MIPSIMOU U
IJIOCKOCTH K J€KUUU «OCHOBHBIE OHSITHS CTEPEOMETPHH.
BsaumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBEY

64

Tema 10.6 Ilepien1uKyAspbl U HAKIOHHBIE K JIEKLHUH
«OCHOBHBIE MOHATHUS CTepeoMeTpuu. B3anmHoe
PaCIOJIOKEHHE MIPSMBIX B IPOCTPAHCTBEY

65

Tema 10.7 IIpu3Hak neprneHIUKYISIPHOCTH MIJIOCKOCTEM.
VYribl MeXy NPAMBIMU U TUIOCKOCTSIMU K JIEKIIUU
«OCHOBHBIE NOHATUS cTepeomeTpur. B3anmuoe
pacoJIOKEHUE MPSIMBIX B IPOCTPAHCTBEY

66

Tema 10.8 KonTponbHas pabota o pazaeny «lIpsmbie n
IJIOCKOCTH B IIPOCTPAHCTBEY

67

PA3JIEJI 11. MHOT'OI'PAHHUKU U KPYTJIBIE
TEJA

Tema 11.2 Ilnomaas 60KOBOM U MOTHOM MOBEPXHOCTH
MIPU3MBI, TIapaJuleNienuneaa, kyoa kK JeKuu «JIByrpaHHbie
yribl. [Ipusma, ee anementsl. [lapannenenunen. Ky6.
CeueHust NpU3MBI»

Pemenue
Pa3HOYPOBHEBBIX
3aJ1a4




68

Tema 11.4 Ilnomaas G0KOBOW U MOJHOW TOBEPXHOCTH
nupaMuibl K Jiekuuu «IIupamuna. [IpaBuibHas
nupamujia. Ycedennas nupamuaa. Terpasap Cedenus
MTUPAMUJIBD)

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

69

Tema 11.6 I1nomaas 60KOBOU M MOJHOW MOBEPXHOCTH
nuiInHApa K Jiekuuu «lunusap u ero snemeHTsl. CeueHus
LUIMHAPAY

70

Tema 11.8 ILomraas 60KOBOM U MOJHOW MOBEPXHOCTH
KOHYCa, YCEYEHHOTO KOHYCa, Imapa u cGepsl K JICKIUU
«KoHyc, yceueHHbIi KOHYC, ero aneMeHThl. CeueHus
konyca. Illap, cepa ux ceueHus »

/1

Tema 11.9 OObem npu3Msbl, napajjiesienuneaa K JeKIuu
«JIByrpannsie yribl. [Ipu3ma, ee 3JieMeHThI»

72

Tema 11.10 O6bem nupamusl k Jiekuuu « [lupamuaa.
[IpaBunpHas nupamuaa. YcedeHHas nupamuaa. Terpasap
Ceuenus mupaMuabI»

73

Tema 11.11 O0beMm nmnuHApa K Jekiun «umuaap u ero
aneMeHThl. CeueHus IINHAPay

Pemenue
Pa3HOYPOBHEBBIX
3a7a4

74

Tema 11.12 O6wem koHyca. O0beM mapa. Pemenue
3a71a4.110 TeMe : « MHOTOTpaHHUKHU U KPYIJIbIE Tela

75

Tema 11.13 KonTponbHas paboTa 1o teme
«MHOTOTpaHHHUKH U KPYTJIBIE TENA»)

76

PA31EJI 12 KOOPAUHATBI U BEKTOPbI
Tema 12.3 JleiicTBus ¢ BEKTOpaMH, 3aJaHHBIMHU
KoopanHaTamH K jeknuu «[IpsMmoyronpHas cucrema
KoopanHaT. PaznoxeHnne BEKTOpa 1o KOOpAHMHATHBIM
ocsIM»

7l

Tema 12.4 CkansapHoe IpoU3BEACHUE ABYX BEKTOPOB K
nexkuuu «IIpsMoyronpHas cuCTeMa KOOpIUHAT.
Pa3no)xeHne BeKTopa 1o KOOpAWHATHBIM OCSIM»

78

Tema 12.6 KontponwsHas padora o teme : «kKoopanHatsl
U BEKTOPBI»

HTroro
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2.5.

Buabl 1 coiep:kaHue cCaMOCTOSAITEIbHOM PadoThI CTYyIeHTa; (POPMBbI KOHTPOJISI

HanmMeHoBaHMe pa3/ie/ioB U TeM JUCUMIIMHBI, HX
KpaTKoe co/iepKaHue;
BHJI CAMOCTOATEIbLHOH PadO0ThI

dopma
KOHTPOJIs

3ayeTHBIE
eNHULBI
(gachl)

Pazpen 1. Pa3BuTHe NOHATHS O YHCJIE

Tema 1.1 Llenbie u parmoHaabHbIC YHUCIIA.
JeWcTBuTenpHbIe ynca. JleiicTBrs HaL
palMOHAIBHBIMU YHCIIAMU.

Bun camocrositenbHO# paboThl H3ydeHUE JTEKITHOHHOTO
Marepuaia Jjis Harucanus pedepara

Pedepar

12

Tema 1.2 PemieHue NTMHEMHBIX YPaBHEHUN U HEPABEHCTB
Bun camoctosiTenbHOM paboThl cCaMOCTOATEIBHOE
W3Y4YEHUE JIUTEPATYPhI

ColecenmoBanue

Tema 1.3 Penienue kBaipaTUUHBIX YPABHEHUM U CUCTEM
ypaBHeHUH. By camocTtosTensHOM paboThl
CaMOCTOSITEJIBHOE U3YYEHHE JINTEPATYPhI, IIOATOTOBKA K
KOHTPOJHOHU paboTe

ColecenoBanue

KoHTpobHas
pabota

Tema 1.4 Perienue kBapaTUYHBIX HEPABEHCTB
Buj camocrosTensHOM paboThl CAMOCTOSITENIEHOE
U3Y4YECHHE JTUTEPATYPhl

ColecenoBanue

Tema 1.5 Oynkunn:

JMHEeWHas1, 00paTHas IPONOPLUUOHATIBHOCTb.
ITocTpoenue kBagpaTHUHON (HyHKIUU

Bun camocrosTenbHOM paboThl CAMOCTOSITENIEHOE
U3yuYeHHe JUTepaTyphl, HOArOTOBKA K KOHTPOJIbHOMN
pabote

KoHTpobHas
pabota




Pa3nes 2. OcHOBBI TPMTOHOMETPHH
Tema 2.2 OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
Bun camocrosiTenbHON paboThl H3yd4eHUE JIEKIMOHHOTO
Marepuaa Julsl HalucaHus pedepara

Pedepat

12

Tema 2.13 IIpocreiiiine TpUroHOMETPUUECKHE
HEPaBEHCTBA

Bun camocrosiTensHON pabOThl CaMOCTOSITENBHOE
U3Y4YEHUE JUTEPATYpPhl

CobecenoBanue

12

Paznen 3. ®ynkuum u rpaguku

Tema 3.1 O6nactb onpeaeseHusi 1 MHOYXKECTBO
3Ha4eHUH: TpaduK QyHKIMH, TOCTPOCHUE TPAPHUKOB
Bun camocrosiTenbHOM paboThl H3y4€HUE JIEKIITMOHHOTO
Martepuaia sl HalkcaHus pedepara

Pedepar

Tema 3.4 Vccnenoanue pynkiuii. [loctpoenue
rpaduKoB QYHKIHI

Bun camocrosiTenbHOM paboThl H3y4Y€HUE JIEKITMOHHOTO
Martepuasa Jjsl HalkcaHus pedepara

Pedepar

10

Tema 3.9 OOpaTHbIe TpUrOHOMETpUUYECKUE (QYHKIIMH
Bun camocrosiTenbHOM paboThl H3y4YeHUE JIEKITMOHHOTO
MaTtepuana ajs HalmucaHus pedepara, IoJroToBKa K
KOHTPOJIHOM paboTe

Pedepar

11

Paszpnen 5. Hauasia MaTeMaTH4€CKOr0 aHAIU3a
Tema 5.9 [IpaBuiia BbIYMCIEHNS TPOU3BOIHBIX
Bun camocrosiTenbHOM paboThl KOHCIIEKTHPOBAHKE
HMCTOYHUKOB

CoOecenoBanue

12

Tema 5.10 IIpon3BoiHBIE TPUTOHOMETPUYECKHUX
byHKINNA

Bun camocrosiTenbHOM paboThl KOHCIIEKTHPOBAHKE
HMCTOYHUKOB

CobOecenoBanue

13

Tema 5.11 Beruucienue npou3BOJHOM CIOKHOU
byHKIIUN

Bua camocrositensHOM paboThl KOHCIIEKTUPOBAHHE
HMCTOYHUKOB

CobOecenoBanne

14

Tema 5.22 O0mas cxema uccien0Banusi GyHKITUH
Bua camocrosiTtensHOM paboThl KOHCIIEKTHPOBAHHE
HMCTOYHUKOB

CobOecenoBanue

15

Pa3znes 6. UnTerpaJ u ero npuMeHeHue

Tema 6.1 Onpenenenue nepBoodpazHo. Tpu nmpaBuia
HaX0XICHUS [1ePBOOOPA3HBIX.

Bun camocrosiTennbHOM paboThl U3y4eHUE JIEKITMOHHOTO
MaTtepuasa ajsl HanmucaHus pedepara

Pedepar

16

Tema 6.3 Nurerpan. Teopema Hetorona-Jleitoauma
Bun camocrositenbHO# paboThl H3ydeHHE JIEKITMOHHOTO
MaTtepuasa ajs HanmucaHus pedepara

Pedepar

17

Tema 6.4 [IpuMeHeHue nHTErpasga K BBIYUCICHHUIO
(bu3MYECKUX BEIMYMH U II0LIaaen

Bun camocrositenbHOM paboThl U3ydeHHE JTEKITHOHHOTO
MaTtepuana ajsl HamucaHus pedepara

Pedepar

18

Paznen 7. YpaBHeHUs 1 HEPABEHCTBA

Tema 7.3 Pemenue norapudMuyeckux ypaBHeHUN
Bun camocrosiTenbHOM paboThl KOHCIIEKTHPOBAHKE
HWCTOYHUKOB

ColecenoBanue

19

Tema 7.4 Pemenue norapuMuIecKux HEPaBEHCTB
Bun camocrositensHO# paboThl KOHCIIEKTHPOBAHUE
HWCTOYHHUKOB

ColecenoBanue

20

Tema 7.5 Pemenue nokasareynbHbIX YpaBHEHUN
Bun camocrositenbHOM paboThl KOHCIEKTUPOBAHUE
HCTOYHUKOB

ColecenoBanue

21

Tema 7.6 Penenne nokaszarenbHbIX HEPABEHCTB
Bun camocrositenbHOM paboThl KOHCIIEKTUPOBAHUE
HCTOYHUKOB

ColecenoBanue

22

Tema 7.7 Pemenue cucreM ypaBHEHHM
Bun camocrositenbHOM pab0oThl KOHCIEKTUPOBAHUE
HCTOYHUKOB

ColecenoBanue

23

Pasnes 12. KoopauHaThl M BEeKTOPbI

Pedepat




Tema 12.1 OCHOBHbBIE TOHSATHUS U OTIPEICICHUSI.
CrnosxeHune ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOPA HA YUCIIO

Bun camocrosiTenbHON paboThl H3yd4eHUE JIEKIMOHHOTO
MaTepuasia sl Hanucanus pedepara

24 | Tema 12.2 IIpAMOyroJbHAas CUCTEMA KOOPIMHAT. Pedepar 2
PasnosxeHne BEKTOpa 10 KOOPAUHATHBIM OCSAM

Bun camocrosiTenbHOM paboThl H3y4€HUE JIEKITMOHHOTO
MaTepualla sl HanucaHus pedepara

25 | Tema 12.3 JleiicTBUS C BEKTOPAMH, 33(aHHBIMU Pedepar 2
KOOpAWHATaMU

Bun camocrosiTenbHOM paboThl U3y4EHUE JIEKIIUOHHOTO
MaTtepuaia Jjsl HalucaHus pedepara

26 | Tema 12.4 CxansipHOe IPOM3BENCHHUE ABYX BEKTOPOB Pegepar 2
Bun camocrosiTenbHOM paboThl H3ydeHUE JTEKITMOHHOTO
MaTtepuaia Jjs HalMcaHus pedepara

27 | Tema 12.5 YpaBHeHHe OKPYKHOCTH, Chepbl, Pedepar 2
IUIOCKOCTH. BEKTOpHOE ypaBHEHUE NPAMOM U
IIOCKOCTH

Bux camocrosiTensHOM paboThl U3YYEHHE JIEKITHOHHOTO
Marepuaia Jjs Hanucanus pedepara

28 HOI{FOTOBKa HHIAUBHUAYAJBHOI'O IPOECKTA

Hrtoro 117

3. D°OPMA [TIPOMEXYTOUYHOMN ATTECTALIUU (BAUYET, DK3AMEH)
1 cemecTp — KOHTpOJIbHAs padboTa
2 ceMecTp — SK3aM€EH, UHANBUIYaTbHBIH POCKT

4. YHEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI

4.1. PekoMenayemasi iutTeparypa
4.1.1. OcHoBHas1 JIUTEpaTypAa:
1. AnmaroB, A. B. Martemaruka [2nexkTpoHHBINH pecypc] : yuebnoe nmocooue mus CIIO / A. B.
AnmaTtoB. — 2-¢ u31l. — DJIEKTPOH. TeKcTOBbIe MaHHbIe. — CapatoB : [IpodoOpazoBanue, Aii
ITu Op Meaua, 2019. — 162 ¢. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum goctyna:
http://www.iprbookshop.ru/80328.html
2. Topromkun, A. II. Marematuka [DnekTpoHHBIH pecype] : ydeOHOe mocodme / A. Il
lopromikun ; mox pea. M. U. Boaunuapa. — DneKkTpoH. TEKCTOBBIE AaHHbIe. — CapaToB : Al
Ilm 3p Memma, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum gocryma:
http://www.iprbookshop.ru/83654.html
3. Marematuka [DneKTpoHHBIM pecypc]: yueOHoe mocobue / O.B. bonaposa [u mp.]. —
DneKTpoH. TekcToBbie naHHbie. — CaparoB: Al [Iu Op Menua, 2018. — 194 c. — 978-5-4486-
0107-1. — Pexwum noctyna: http://www.iprbookshop.ru/70267.html
JonoJiHUTeIbHAS JIUTEpPaTypa:
1.CoBeptkoB, I1.1. CnpaBouHMK MO 3J€MEHTapHOM Maremaruke: ydeOHoe mocodbue / I1.M.
CoBepTkoB. — 2-¢ u31., crep. — Cankr-IlerepOypr: Jlanb, 2019. — 404 c. — ISBN 978-5-
8114-4132-7. — TexcT : 3NeKTPOHHBIH // DneKTpoHHO-0MbOaoTeuHas cucteMa «Jlanpy : [calfT].
— URL: https://e.lanbook.com/book/115529 (mara obpamenus: 10.09.2019). — Pexum
noctymna: s aBropus. [lons3oBaTeneit
2. Anexcees, I'. B. Boiciias marematuka. Teopus u mpakTuka [ DIEKTPOHHBIN pecypc] : yaeOHoe
nocobue mist CIIO / I'. B. AnekceeB, M. . XonsaBuH. — DIEKTPOH. TEKCTOBBIE JTaHHbBIE. —
Caparos : [IpodobpazoBanue, At [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexxum nmocrtyma: http://www.iprbookshop.ru/81274.html
3.Kopobeiinukoa, M. HO. Maremaruka. Teopuss BeposiTHOcTel [DneKTpoHHBIH pecypc] :
yuebnoe mnocobue mist CIIO / M. FO. KopoOGeitnukosa, I'. A. TpyOeukas. — DIeKTpoH.



http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/81274.html

TeKCToBbIe aHHble. — Caparos : [IpodoOpaszosanue, 2019. — 154 c. — 978-5-4488-0344-4. —
Pexum nocryna: http://www.iprbookshop.ru/86073.html
4.1.3. Metoauyeckasi jureparypa:

e Meroanyeckue yKa3aHus Ui NPAaKTUYECKUX 3aHITUN

e Meroanyeckue yKa3aHus ISl CAMOCTOSTEIILHBIX 3aHATUI
4.1.4. UnTepHeT-pecypcesl:

e [l'azera «MaremaTtuka» uznarenasckoro noma «llepsoe
ceHTs0ps»http://www.mat/septemba.ru
MaremaTrka B OTKPBITOM KoJute/pke http://www.mathematics.ru
O0pa3oBatenbHbIll MaTeMaTHueckuii cait Exponenta.mhtto://www/ exponent/ru
Ooepoccuiickuii Maremaruieckuii nopran Mati-Net/Ru http://www/mathnet/ru
[Moptan Alhnath.ni —Bcst MmaTemaTrka B OJIHOM MeECTe.
4.2. IlporpaMmmHoOe o0ecnieueHme:
«Cneyuanvnoe npocpammnoe He mpeoyemcs»
4.3. MarepuajibHO-TEXHHYECKOe o0ecreyeHne U CUMITUHbI
KabuHeT MaTeMaTHKH 1 MaTEeMaTHUECKUX JAUCIUTUINH
[TapTsI, CTYNBS, JOCKA, HATIISIHBIC TOCOOUS

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHM S YUYEBHOM JJUCIIUTIIMHBI

KoHTpo/b 1 olleHKa pe3yabTaToOB OCBOCHHS YIeOHOW JUCIUTUIMHBI OCYIIECTBIISETCS
MPETo/IaBaTelIeM B MPOIEcce MPOBEACHUS MPAKTHYSCKUX 3aHATHIA, COOECEIOBAHNS, a TAKKE
BBITIOJTHEHUS 00YJaIONIMMHCS KOHTPOJIBHBIX Pa00T, HHIMBHUIYaJIbHBIX TPOEKTOB, pedeparos.

DopMBI U METObI Ilepeyennb
Pe3yibTaTsl 00yuyeHus
KOHTPOJISI M Oll€eHKH NMOATBEPKIAEMBbIX
(ocBOEHHbIE YMEHUS1, YCBOEHHbIE 3HAHMSI) N
pe3yabTaToB 00y4yeHust KOMIIeTeHI U
KonTponbhas pabora
AJITEBPA R p
Pedepar
YMEThb. CobecenoBanue
o BBIIIOJIHATH apI/I(i)MeTI/II{eCKI/Ie I/IHI[HBI/I,ZIyaHBHBIﬁ MPOEKT
NENUCTBUS HAJ YMCIIAMM, COUYeTas YCTHbIE U
MMACbMEHHBIE IIPUEMBI; HaxOJIUTh

NpUOIMKEHHbIE  3HAYEHHUS BEIMYMH U
MOTPEIIHOCTH BBIYMCIICHUN (a0COMIOTHAS U
OTHOCHUTEIIbHAs); CpPaBHUBATh YHCIIOBBIC

BBIPAKEHUS;

J HaXOJUTh 3HAYEHUSI KOPHS, CTEHECHH,
norapudma, TPUTOHOMETPHUECKUX
BBIDOKEHUH HA OCHOBE OIpE/esIeHHUs,
UCIOJIB3YS npu HE00X0IMMOCTH
WHCTPYMEHTAJIbHBIC CpEeJICTBA;

M0JIb30BaThCs MPUOIMKEHHOHN OLIEHKON TpH
MPAKTUYECKUX pacyerax;

J BBITOJTHSATH npeoOpa3oBaHus
BBIpa)KEHHH, PUMEHSS bopmybI,
CBSI3aHHBIE CO CBOWMCTBAMM  CTEICHEH,
norapu¢pmos, TPUTOHOMETPHUYECKUX
(b yHKIIHIA;

J HCIOJIb30BAaTh npuoOpeTeHHbIe

3HaHUS U yMEHMs B  NIPAaKTUYECKOH
NeATeIbHOCTH U TIOBCEHEBHOM KU3HMU:

- JUId  TpaKTUYECKHX  pacueToB IO
bopmymnam, BKJIIOUAst bopmyIbl,
coJiepiKalnue CTETIeHH, pauKabl,
gorapuMbl U TPUTOHOMETPUYECKHE
(GyHKUIMHU, HCTIONB3Ysl MPU HEOOXOJAUMOCTH
CIpaBOYHBIE MaTepualibl M MpocTeHIne
BBIUMCIIUTENIbHBIE YCTPOMCTBA.
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DyHKUUH U TPAaPUKHU
yMeTh:

J BBIUMCIIATH 3HAYEHUE (PYHKIIMH T10
3aJJaHHOMY 3HA4E€HUIO apryMEHTa IIPU
pa3NUYHBIX crioco0ax 3aaanus QyHKUIUY;

o ONPEEINATh OCHOBHBIE CBOMCTBA
YHCIIOBBIX (DYHKIUH, HIUTFOCTPUPOBATH MX
Ha rpadukax;

J CTPOMTH TPaPUKH U3YUCHHBIX
(GyHKIMH, HIUTIOCTPUPOBATH 10 TPaQUKy
CBOMCTBA 3JIEMEHTAPHBIX PYHKLIUA;

® CII0JIb30BaTh MOHATHE (PYHKIUU IS
OTMCAHUS U aHaJIW3a 3aBUCUMOCTEN
BEJINYMH;

. HCIIOJIb30BATh pHOOpETEHHBIE
3HAHUST U YMEHHUA B  TPAKTUYECKOU
NEeSITeIbHOCTH U IOBCEIHEBHOM JKU3HM IS
-J17151 OTIMCAHUS C TIOMOILBIO (PYHKIUI
Pa3IMYHbIX 3aBUCUMOCTEH, MpeICTaBICHUS
uX rpaduuecku, HHTepIpeTaluy rpaduKoB.
Hauyana maTemaTu4eckoro anajimnsa
yMeThb:

®  HAaxOJUTh IPOU3BOJHBIE AIEMEHTAPHBIX
GbyHKIINI;

® JCMOJIb30BaTh MPOU3BOAHYIO JJIs
W3y4YeHUsT CBOUCTB (DYHKITUI U TTOCTPOESHUS
rpauKoB;

®  IIPUMEHATh IPOU3BOAHYIO VIS
IIPOBEACHUS NMPUOIMKEHHBIX BEIUMCIICHUH,
pelaTh 3a1a4y NIPUKJIaJHOTO XapaKkTepa Ha
HaXO0’XJICHHE HauOOJIbIIEro U HAMMEHBIIETO
3HA4YEHUs;

®  BBIUUCIATH B IPOCTEHIINX ClIydasx
IUIOIIAN U 0OBEMBI C UCTIOIb30BaHUEM
OIpPENIeNIEHHOTO UHTErpaa;

® UCMOJb30BATh NPHOOPETEHHbIE 3HAHMS
U YMEHHUS B IPAKTUYECKOHN NESATEIbHOCTH U
MIOBCEJHEBHOM YKU3HU JUISL:

-pelieHus NPUKIAJHbIX 33/]a4, B TOM YHCIIe
COLIMAJIBHO-3KOHOMHUYECKUX U (PU3UUECKUX,
Ha HauOoJbllee U HauMEHbIIIee 3HAaUeHUS
Ha HaXO0X/IEHUSI CKOPOCTH U YCKOPEHHUSL.

I'EOMETPUA

yMeTh:

o pacrio3HaBaThb ~Ha  4epTekax U
MOJIENSIX  MPOCTPAHCTBEHHbIE  (POPMBI;
COOTHOCHTh TpPEXMEpHbIE OOBEKTBI C HX
ONHCAHUSMHU, U300paKEHUAMU;

J ONMCHIBAaTh B3aUMHOE PAaCIOJIOKEHHE
IpSMBIX M IIJIOCKOCTEH B TNPOCTPAHCTBE,
apeymMeHmupoeams — C80U  CYHCOeHUs 00
SMOM PACHONIOICEHUU;

J aHAJM3UPOBATh B IIPOCTEMIINX
clyyasix B3aUMHOE pacnoJIoKEeHUe




00BEKTOB B IIPOCTPAHCTBE;

o M300paxarh OCHOBHBIE
MHOTOTPaHHUKH ¥ KpYyIJIble  TeJja;
BBITOJTHSATH YEPTEXKH 10 YCIOBUIM 33]1a4;

J cmpoums npocmetiuiue ceverus Kyoa,
npu3Mbl, NUPAMUOLL,
. pemiaTth IJITAHUMETPUUYECKUE u

MPOCTEUIINE CTEPEOMETPUUCCKUE 3a/laud
Ha HaAXO0XICHUC FCOMeTpI/IquKI/IX BCIINYMH
(mmuH, yrioB, mIoniaaei, 00beMoB);

o HCII0JIb30BATh npu peleHun
CTEPEOMETPUYECKUX 3aj1a4
ITaHUMETPHUUICCKUC (1)3.KTI)I U METOHBI,
J MIPOBOJIUTH JOKa3aTeNIbHbIe
paccyKJeHHs B XOJi€ PELICHUs 3a/1a4;
. HCIIOJIb30BAThH IpHOOpETEHHBIE

3HAHMST U YMEHHUS B  IPAKTUYECKOU
NEeSITeIbHOCTH Y IOBCEITHEBHOM JKU3HM JIA:
- Ui uccaenoBaHus  (MOJEIMPOBAHUSA)
HECJIOKHBIX MPAKTUYECKUX CHUTyallud Ha
OCHOBE H3y4YEHHBIX (GOpPMYyT M CBOWCTBA
uryp;

-  BBIYHACIEHHUSI OOBEMOB U IUIOMIANEH
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MpPH
pElIeHUH MPAKTUYECKUX 3a/ay, UCHOJIb3Ys
IpyH  HEOOXOJIUMOCTH  CHPAaBOYHUKU U
BBIUUCIIUTENIbHBIE YCTPOICTBA.

B pesynpraTe OCBOCHHUSI  y4eOHOM
IUCUUIUIMHBL ~ OOYYarolmuiicss  JOJDKEH
3HATH:

o 3HaYCHHUE MAaTeMaTHUECKOW HAYKU IS
peleHusl 3a/1a4, BO3HUKAIOIIUX B TEOPUH U
MpPaKTUKE; WIMPOTY W B TO IXKE BpeMs
OTPaHUYCHHOCTh PUMEHECHHUS
MaTEeMaTUYEeCKUX METOJ0B K aHaJIu3y |
WCCIIC/IOBAaHUIO TIPOIIECCOB U SIBJICHUH B
pHUpoJie U 0OIIeCTBE;

. 3HaUEHUE TPAKTUKH U BOIPOCOB,
BO3HUKAIOIIMX B CaMOM MaTeMaTuKe s
(dbopmupoBaHUs u pa3BUTHUS
MaTeMaTH4YeCKOU HAYKH; UCTOPHIO

pa3sBUTHS  MOHATHS  YHCIA,  CO3JAaHUA
MaTeMaTH4YeCKOTO aHaJIM3a, BOSHUKHOBEHUS
U Pa3BUTHUS T€OMETPUH;

J YHUBEPCAJbHBIN XapakTep 3aKOHOB
JIOTUKU MaTeMaTHUYECKUX PACCYXICHUH, UX
IPUMEHUMOCTh ~ BO  BCeX  00OJacTsix
YeJIOBEUECKON AEATENIbHOCTH;

J BEPOSATHOCTHBIN XapakTep pa3InyHbIX
MIPOIIECCOB OKPYKAIOLIET0 MHpA.
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