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1. HACIIOPT ITPOT'PAMMBI YYEBHOM JUCHHUIIJINHBbI
MarteMaTHKA

1.1. O6sacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma yueOHON AMCIUIUIMHBI SIBISIETCS 4YacThIO OCHOBHOM 00pa30BaTENbHOM

nporpaMmMbl B cootBerctBUM ¢ DPI'OC mo cnenumansHoctn CIIO 38.02.01 OxoHomuka u
OyXranTepckuil yuer (1o OTpacisMm).

1.2. MecTo y4eOHO# TUCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl:
JTMCUUIUIMHA SIBJSIETCS TMPO(GMIBHOW TUCHMILIMHON 00meo0pa3oBaTelbHOH MOJITOTOBKA |
OTHOCHTCS K 00111€00pa30BaTeIbHOMY IIMKITY M U3y4aeTCsl B IEPBOM U BO BTOPOM CEMECTPE.

1.3. Heau m 3agauMm y4eOHOW IMCHMILUIMHBI — TpeOOBaHUS K Pe3yJibTATaAM OCBOEHHS
yY4eOHOI JHCIUIITHHBI

B pesynbpTaTe ocBOeHUs y4eOHOM NUCIUILTMHBI O0YYaIOIIUNCS T0JDKEH YMETh:

AJITEBPA

yMeTh!

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

MPUEMBI, HAXOJUTHb NPHUOIMKEHHBIE 3HAYEHUS BEIMYMH W TOTPEITHOCTH BBIYMCICHHH

(aOcotoTHAs U OTHOCUTEIIbHAS ); CPABHUBATh YMCIIOBBIE BBIPAYKEHMUS;

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

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

0JIb30BaThCsl MPUOIMKEHHOM OLIEHKOM MpU MPAKTHYECKUX pacyeTax;

BBITIOJIHATh  MPEOOpa3oBaHUs BBIPAKEHUN, NPUMEHAS (GOpPMYJbl, CBSI3aHHBIE CO

CBOMCTBaMHM cTeIeHeH, Torapu(pmMoB, TPUTOHOMETPUYECKUX (DYHKIIUIT;

WCIOJIb30BAaTh TNMPUOOPETEHHbIE 3HAHWA U YMEHHUS B MPAKTUYECKOH NEeSTENIbHOCTH U

HOBCEIHEBHOM KU3HU:

- JUIS IPaKTHUYECKUX pacdyeToB Mo ¢opMmyiam, BKiIrodas GopMyIibl, COAepKallue CTENeHH,

paaukanel, JorapudmMbl M TPUTOHOMETpUYECKHE  (YHKIMH, HCIOJB3YySd  IpHU

HEO0OXO0IMMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHIIINE BHIYUCIUTENbHbBIE YCTPOICTBA.

DyHKUUM U TPaPUKH

yMeTh:

BBIYHCIIATh 3HaYeHUE (GYHKIMHM 1O 33JaHHOMY 3HAYEHUIO apryMEHTa IMpU Pa3IMYHBIX
croco0ax 3agaHus QyHKINH,

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

CTpouTh Tpaduku U3Iy4EHHBIX (QYHKIUN, WUTIOCTPUPOBaTh MO TpaduKy CBOICTBa

AJIEMEHTAPHBIX (PYHKIUI;

WCI0JIb30BaTh MOHATHE (PYHKIMH 7Sl OTIMCAHUS U aHaJIN3a 3aBUCUMOCTEH BeJIMYHH;
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 BBIYMCICHUH, pelaTh 3a1a4u
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 JJIS:

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

HauOoJIbIIIee U HAaMMEHbIIIEe 3HAYCHNS HA HaX0XKICHUSI CKOPOCTU U YCKOPEHHSL.



I'EOMETPUsA

yMeTb:

J pacrio3HaBaTh Ha 4YepTeXKaXx M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX ONMUCAHHUSIMU, H300paKESHUAMHU;

J ONMCHIBaTh B3alMHOE pAacloJOKEHHE MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,
apeymMeHmupo8ams 80U CYICOEHUs. 00 IMOM PACNONONACEHUU,

J aHAJIM3UPOBAaTh B MPOCTEHIIMX CIy4asX B3aUMHOE pACIIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

J n300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KPYIJIBIE TeEJa; BBIMOJHATH UYEPTEXKH IO

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

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

. 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 ( MOJENMPOBAHHUSA) HECIOKHBIX NMPAKTUYECKUX CUTyalluii Ha OCHOBE
M3YYEHHBIX (POPMYII U CBOMCTBA QUTYP;
- BBIYUCJIEHHUS 00BEMOB U IIONIAJIEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJN MPHU PELICHUH
MPaKTUYECKUX 3a]ay, UCIOJb3ysd MPU HEOOXOIUMOCTU CIIPABOYHUKU U BBHIYMCIUTENIbHBIE
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 aHAJIM3Y U MCCIEA0BAHUIO MPOIIECCOB U SIBJICHUIN B IPUPOJIE U OOILIECTBE;

3HaYEHHUE MPAKTUKH U BOMPOCOB, BOSHUKAIOIIMX B CaMO MaTeMaTuke Ajsi GopMUpOBaHUS
U pPa3BUTUS MaTEeMaTUYeCKOM HayKW; HMCTOPHIO Pa3BUTHS TOHATUS YHCIA, CO3JaHUS
MaTeMaTHU4eCKOro aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;

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 TpPyA0€MKOCTh AUCHUIIIINHBI COCTABIISET:

264 axageMHYECKHX YaCOB, U3 HHUX:

240 akaJeMHUYECKUX YaCOB — ayJUTOPHBIC 3aHSTHUSA,

24  akaJeMHUYECKHX yaca — MPOMEKYTOYHAs aTTECTAIIHS.



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 OUCYuUnIUHbl)

@]
MUCHUTLTAHBI 3 > E ®opma
= § E S a3 MPOMEKYTOYHOM
2 =5 8§38 5 aTTecTAlMH
o} Q.
= 288 8. (no cemecmpam)
o <
= =
KonTposbHas patora,
Paznea 1. PazBurtne
1 - 12 pedepar,
MOHATHS 0 YUCJIe
col0eceioBaHue
Tema 1.1 Lensie u
palnoHaIbHBIC YHCIA.
1 | JleiicTBUTEIBHBIC YKCTIA. 1 - 2
JewcTBus Ha
paIlMOHATHHBIMH YHUCIIAMH.
Tema 1.2 Pemienne
2 | TMHEHHBIX YpPaBHEHUN U 1 - 2
HEPaBEHCTB
Tema 1.3 Pemenue
3 | KBaApaTUYHBIX YPABHEHUH U 1 - 2
CUCTEM YpaBHEHUI
Tema 1.4 Pemenue
4 | KBaJpaTU4HbIX HEPABEHCTB 1 - 2
Tema 1.5 Oynkunu:
nuHeiHas, oopaTHas
5 | IponOpIUOHATBEHOCTb. 1 - 2
ITocTpoenue kBaapaTUUHOM
hyHKIMH
Tema 1.6 KoutpoibHas
6 | pabora mo Teme «Pa3ButHe 1 - 2
TIOHATHS O YHCIIE.
rpmrononerpn 1| 12 | 20 Cebepar,
P P codecexoBaHue
Tema 2.1 Paguannas mepa
7 | yrma. BpamarensHoe 1 2
nBukeHue. CHHyC, KOCUHYC,
TAHI€HC U KOTAHT'€HC YncIa.
Tema 2.2 OcHOBHBIE
8 | TPUTOHOMETPUYECKUE 1 - 2
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
(GyHKIMHM 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

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, HCUETHOCTD,
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
(dbyHKI1IMSA, €€ CBOWCTBA 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= SINX, YV = CO5SX,V =[x,V =F cigx

31

Tema 3.9 O6partHbie
TPUTOHOMETPHUYECKHE

byHKIMH

32

Tema 3.10 Pemenue
YIPAKHCHHUH 110 TEME :
«DyHKIUU U TpaduKm)

33

Tema 3.11 KonTpoabHas
pabota

Pasznen 4. Kopun, crenenun
u Jiorapugmsl

20

34

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

35

Tema 4.2 Pemenue
MppaluOHAIBHBIX
ypaBHEHUH

36

Tema 4.3 Crenens ¢
paloHaIbHBIM MTOKa3aTeIeM




37

Tema 4.4 Creness ¢
ENCTBUTENBbHBIM
IoKa3aTejieM

38

Tema 4.5 Pemenue
II0KA3aTEeJIbHBIX YPABHEHUI

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

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

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

Pedepar

71

Tema 6.1 Onpenencuue
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
(bMBUYECKUX BEIMYUH U
TIonaaen

75

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

Pa3znen 7. YpaBHeHus u
HepaBeHCTBa

16

codeceroBanue

76

Tema 7.1 Pemenue
TPUTOHOMETPUICCKUX
YpaBHEHUH METOJIOM
Pa3NIoKEHUST Ha MHOYKHUTEIIN

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
paboTa 1o Teme :
«YpaBHEHUS M HEPABEHCTBA»




Pa3nen 8. KomOnnaTropuka

84

Tema 8.1 OcHOBHBIC
MOHATUSI KOMOWHATOPUKH.
®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, CpeHee
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 JleticTBus ¢ 2 - 4
BCKTOpaMH, 3aJaHHbIMHU
KOOpAMHATAMU

115

Tema 12.4 CkanspHoe 2 - 2
IMPOU3BCACHUC IBYX
BEKTOPOB

116

Tema 12.5 YpaBHeHue 2 4 -
OKPY>KHOCTH, Cephl,
IIJIOCKOCTH. BexkropHoe
yYpaBHEHUE MPSIMOM U
MJIOCKOCTH

117

Tema 12.6 KonTponbHas 2 - 4
pabora 1o Teme :
«KOOp)II/IHaTI)I H BCKTOPBID»

Hroro 3a 2 cemectp 2 46 92

JK3aMeH,

MPOEKT

NuauBuayaabHbIH

Hroro 80 160

IK3aMeH,

MPOEKT

KonTposbHas pabora,

NuanBuayanbHbId

2.2. HanmeHoBaHUE M KPATKOe COIePKaAHUE JIeKIMii

HaumeHoBaHue pa31ejioB U TeM Y4eOHOM U CIUIJIMHBI,
HX KpaTKoe coJepKaHue

HUcnoan3zoBanue
AKTHBHBIX U
HHTEPAKTHBHBIX
dopm

Yacel

1 cemecTp

PA3/IEJI 2. OCHOBBI TPUTTOHOMETPUH

Tema 2.1 Pagnannas mepa yrJa. BpamarejabHoe
aBukeHne. CHHYC, KOCHHYC, TAHT€HC M KOTAHTeHC
YyucJaa.

Ornpenenenue cuHyca, KOCUHYCa, TAHIE€HCa YHCIIa.
CoiicTBa Tpuronomerpuyeckux Gynkuuid. I[lepesos u3
paJiuaHHOM MephI B IPaJlyCHYIO U HA000pOT.

Jlekuus-0Oecena

Tema 2.4 @opmyJibl npuBeaeHnsi. @opmyJibl CJI0KEHUS
BriBo popmyn npuBeneHus, CIOKEHUs AJisi CUHYCA,
KOCHHYCa U TaHT€Hca.

Tema 2.6 ®opmyJibl ABOHHOTO aprymeHTa. ®opmy.Jibl
MOJIOBUHHOIO yrja_

BriBos1 popmys ABOHHOTO aprymMeHTa, HOJI0BUHHOTO
apryMeHTa TPUTOHOMETPUYECKUX (PYHKITHI

Tema 2.8 IIpeodpa3zoBanne cymMmMbl

TPUTOHOMETPHYECKUX (PYHKIHUH B IPOU3BEACHUE H

NpOHU3BeIeHUE B CYMMY

BeIBoz popMys1_CyMMBI M pa3HOCTH TPHUTOHOMETPHYECKUX
YHKLHH, IpeoOpa3oBaHne CyMMBbI TPHTOHOMETPHYCCKUX
YHKIUH B IPOU3BENICHHUE.

Tema 2.12 Ilpocrelimme TPUTrOHOMETPHUYECKHE
YPABHEHHUA
Pemienue no ¢popmynam 1 TPUrOHOMETPUUYECKOMY KPYT'Y




MPOCTEHIINX TPUTOHOMETPUUECKUX YPABHECHUHN

Tema 2.13 Ilpocrelinmme TpUroHOMeTPUYECKHE
HepaBeHCTBA

Pemienue o ¢popmynam u TPUTOHOMETPUYECKOMY KPYT'Y
IIPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

PA3JIEJI 3 ®YHKIIUU U I'PAOUKHU

Tema 3.1 O6sacTh onpeaeTeHnsi © MHOKECTBO
3HAYEHUI: rpauK QYHKUMH, IOCTPOEHHE IPaHKOB
(yHKumii, 3a1aHHBIX PA3JIMYHBIMH CIIOCOOAMH
O3HaKOMJIEHHE C IOHSTHEM IIEPEMEHHOM, TpUMepamMu
3aBHCHUMOCTEH Mex1y nepeMeHHbpIMU. Haxoxienne odmact
uonpeaeacHus GyHKIuu, 001acTH 3HaYCHUS QYHKIIHUH.

MynbeTrMenuanex
LU

Tema 3.2 CBolicTBa (yHKUMH: MOHOTOHHOCTb, YeTHOCTb,
HEYeTHOCTh, IEPHOAUYHOCTH

PaccmoTpets cBoiicTBa (PyHKIIMIT: MOHOTOHHOCTH,
YETHOCTHU, HEYETHOCTH, IEPUOIMYHOCTH

Tema 3.5 Crenennasi pynkums, eé cBoiicrsa u rpaguk
PaccmoTpets cBoiicTBa 1 rpaduku cTeneHHON (QYyHKIMH B
3aBHCHMOCTH OT ITOKa3aTesi CTeIECHH

10

Tema 3.6 Onpenesnenue nokazareJbHON (PYHKIHH, €€
CBOlicTBA M rpadpuku
PaccmoTpets cBolcTBa 1 rpaduKy MoKa3zaTeNbHON QYHKIIMU

11

Tema 3.7 Onpenenenue norapudmMudeckon GyHkmnm, eé
CBOMCTBa U rpaduku

12

Tema 3.8 Onpenesienue, ceoicTBa U rpaguku GyHKIMM
Vv =sinx,Vv=rcosx,v==1tgx,v=ctgx

PaccmoTpets cBoiicTBa pyHKIMI

Vv =sinx,y = cosx,y =tgx,y=ctgx y TIOCTPONTH
rpaduKy JaHHBIX (QYHKITUH.

13

Tema 3.9 O0parHble TPUTOHOMeTPUYECKHEe PYHKIUM
Paccmotpets cBolicTBa M rpaduku 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIMIA: apKCUHYC, apKKOCUHYC,
ApKTAHI€HC, APKKOTAHT€HC

14

PA3/IEJI 4. KOPHU, CTEIIEHU U JIOI'APU®PMbI
Tema 4.1 KopeHb n-0if cTeneHu, CBOMCTBA PAIMKAJIOB,
NMPaBUJIa CPABHEHUS KOPHeH

[TonsiTie KOpHS N-0i CTENeHH, CBOICTBA CTEINEHH, IpaBUIIa
CpaBHEHHUSI KOpHE

Jlexmms ¢
pazbopom
KOHKPETHBIX
CUTYalHI

15

Tema 4.4 CteneHb ¢ NelicTBUTEILHBIM MIOKA3aTeJIEM
PaccmoTtpeTh cBOMCTBA CTENICHEH ¢ IEHCTBUTEILHBIM
oKazaTeJeM

16

PA3JIEJI 5§ HAUAJIA MATEMATHYECKOI'O
AHAJIN3A Tema 5.1 HocaenoBarejbHOCTh. Croco0bl
3aIaHUA U CBOHCTBA YHCJIOBLIX MOCJIEeI0BATEIHLHOCTEIA.
Beckoneuno yobiBawouasi reomeTpuieckasi
M0CJIeA0BATEIbHOCTEL

ITouaTue ynciI0OBOIi IMOCIEN0BATEILHOCTH, CIOCO0aMHU €€
3aJIJaHKs, BEIYHCIECHHE €€ WIEHOB

17

Tema 5.3 IlonsiTue 0 npejesie MOCJAeA0BATETbHOCTH.
CyimecTBoBaHue Npeaea MOHOTOHHOM OrPaHUYeHHOMI
N0CJIe0BATEJIbHOCTH

[lonsatue npezena nocien0BaTeIbHOCTH.

18

Tema 5.7 Ilpoussoanas. IlonssTue 0 Npou3BOIHOM
byHkuun

IIpupamenue QpyHkunu, npupaiienue aprymenta. [lonstue
O IPOU3BOJIHOU.

19

Tema 5.8 IIpon3BoHbBIC 0CHOBHBIX 3J1€MEHTAPHBIX
dyHKuuUi.

Brruncnenne npon3BoAHBIX OCHOBHBIX 2JIEMEHTaPHbBIX
¢ynkuuit. [IpousBoHas cteneHHON QYHKIUH.

Jlexnus ¢
pa3bopom
KOHKPETHBIX
CUTYyalui

20

Tema 5.14 I'eomeTpu4ecKuii CMbICJI IPOU3BOAHOM.
YpaBHEHHE KacaTebHOW. ['eOMeTpUUECKUA CMBICIT
MIPOU3BOJHOM




21

Tema 5.15 YpaBHeHue KacaTe1bHOMI
BrIiBo1 ypaBHEHUS KacaTeNbHOM K rpaduKy QyHKIMU B
TOUKE

22

Tema 5.18 Bo3spacranue u yobiBaHue GyHKINH
JlocTaTouHbIN MPU3HAK BO3pacTaHUs (PyHKINH.
JlocTaTouHblii MPU3HAK YObIBaHUS (PYHKITUH.

23

Tema 5.20 Kpurnueckne T04kH QPYHKIIHH, MAKCUMYMBbI
1 MUHHUMYMBI

Heo0xonnmoe ycnosue skcrpemyma. [Ipusnak Makcumyma
1 MUHUMYyMa (yHKIIHH.

24

Tema 5.22 O0mas cxema uccie10BaHusi QyHKIUH
Ob6nacTh onpeaeneHus U 00JacTh 3HAYEHUS (PYHKIUY.
YetHocTh HEUETHOCTD (DyHKIMU. TOYKH mepeceueHust
rpaduka ¢ OCsIMH KOOpAUHAT. TOYKH SKCTpeMyMa U
3aH4YeHHUs1 QYHKIIUH B 9TUX TOYKaX.

25

Tema 5.24 Haxo:xaenne Han00JIb111€r0 1 HAMMEHbIIIET 0
3HAYeHUs PYHKUHHU

[TpaBusi0 OTHICKaHHS HAMOOJIBIIIETO M HAUMEHBIIIETO
3HaueHHi GyHKIMHU. Perienrne mpuKkiIaaHbIX 3a/1a4.

26

Tema 6.1 PA3JIEJI 6 UTHTEI'PAJI U EI'O
INPUMEHEHUE Onpenenenne neppoodpasnoii. Tpu
NMPaBUJIa HAX0KIEHUS EePBOOOPA3HBIX.

npejesieHne neppooopazHoi. Tabnuiia nepBooOpa3HbBIX.
Tpu mpaBwIa HAXO0XKICHUS TEPBOOOPA3HBIX

Jlexnus-0Oecena

27

Tema 6.2 Ilnomaab KPUBOJIUHEHHON Tpaneunuu
Onpenenenre KpUBOJMHEMHON Tpanenuu. Berancienne
TJIONI[A KPUBOJIMHEHHOW TpaNCIIMU

28

PA3/IEJI 8 KOMBUHATOPUKA

Tema 8.1 OcHOBHBIE MOHATHS KOMOMHATOPHKH.
®opmyJia ounoma Herorona. Tpeyrouabnuk Ilackass.
[TonsiTuss KOMOMHATOPUKHU: pa3MeEIIEHUs, COUETaHu,
nepecTaHOBKU. DOpMyIIbI IUI UX BBIYMCIICHUS

29

PA3JIEJL 9. DJIEMEHTBI TEOPUH .
BEPOATHOCTEU U MATEMATHUYECKOU
CTATUCTUKHA

Tema 9.1 CoObITHE, BEPOATHOCTH COOBITHUS

[ToHsiTHE COOBITHS: JOCTOBEPHOE, HEBO3MOKHOE,
ciydaifHOe, MPOTHUBOIOJIOKHOE. BeposiTHOCTh COOBITHUS

30

Tema 9.4 IlpeacraBiieHue TaHHBIX (TA0JIUIIBI,
AMArpaMmbl, rpagukm), reHepajbHask COBOKYITHOCTb,
BbIOOpKA, cpeHee apu(pMeTHYECKOe, MeIUAHA
[IpencraBieHre YUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKU

31

PA3/IEJI 10. IPAMBIE U IVIOCKOCTHU B
INPOCTPAHCTBE

Tema 10.1 OcHoBHbBIE IOHSITHS CTepeOMeTPHUM.
B3anMHoe pacnoJioxkeHue NPAMbBIX B IPOCTPAHCTBE
Axkcuomsl crepeomeTpur. OCHOBHBIE TEOPEMBI
cTepeoMeTpuu. PacnonoxeHue npsiMpIX B IPOCTPAHCTBE.

Jlexuus- Oecena

32

Tema 10.2 IIpu3Hak napaajielbHOCTH NMPSIMOA U
wiockocTu. IlpusHak nmapauieibHOCTH JABYX ILIOCKOCTEl
Omnpenenenre napauieTbHOCTH MPSAMON U TUNIOCKOCTH.
Jloka3aTenbCcTBO MpU3HAKA MAPAILIEIbHOCTH MPSMON U
MJIOCKOCTH, JTOKa3aTeJIbCTBO MPU3HAKA NapAJIEIbHOCTH
JIBYX IJIOCKOCTEM.

33

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

Tema 11.1 /IByrpannsie yruasl. Ilpuzma, ee 31eMeHTHI.
apamuenenunen. Kyo. Ceyenusi npusmsl
Omnpenenenne aByrpaHHoro yria. Onpenesnesne npusMel,
IIPaBUJIBHOM MPU3MBI, IPSMO IPU3MBI U €€ DJIEMEHTBHI.
Onpenenenne napauieaenunesia, IpsMoyroJbHOIo
napasenenunesna, kyoa. Iloctpoenue ceueHu IpU3MBI,
JMaroHaJIbHOE CEUYEHUE MPU3MBI.

Jlexuus -Oecena




34 | Tema 11.3 llnupamupa. IllpaBuabHasi nupamMua. 2
Yceuennas nupamuaa. Terpasap. CeyeHusi nMpaMubl
Onpenenenre nupaMu/ibl, IpaBUIbLHON TUPAMU/IBI,
YCEYEHHOW MUpamMubl, TeTpasapa. [locrpoenue ceuennit
UpaMHbl.

35 | Tema 11.5 Tes1a 1 NOBEPXHOCTH BpallleHHUS 2
Huannap u ero 3jemMeHThl. CedeHUs HUIMHAPA.
Onpenenenre NUIMHIPA U €ro 1eMeHToB. [locTpoenue
CEUYEHU LUIMHIpA.

36 | Tema 11.7 Konyc, yceueHHBI KOHYC, €r0 3JIeMeHTBI. 2
Ceuenns konyca. lllap, cepa ux ceuenus
OmnpeneneHue KOHyca, yCe4eHHOTO KOHYcCa, I1apa, chepsl.
[TocTpoeHue ceyeHuid KOHyca, mapa.

37 | PASAEJ 12 KOOPAUHATHI U BEKTOPBI Jlexuus -Oecena
Tema 12.10cHOBHbIE IOHATHS U ONPe/IeIeHUS. 2
CioxeHue M BbIYMTAHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpPa HA YUCJIO0

[lonaTHE BEeKTOpa B MPOCTpAaHCTBE. PaBEHCTBO BEKTOPOB.
CrnosxeHure 1 BBIYUTaHNHE BEKTOPOB.CBONCTBA CII0KEHUS
BEKTOPOB..CBONCTBa YMHOKEHHSI BEKTOpA HA YUCIIO.

38 | Tema 12.2 [IpsiMmoyroJibHAasi CHCTEMA KOOPIHHAT. 2
Pa3ji0:keHHe BEeKTOpa 110 KOOPAUHATHBIM 0CAM
[IpssMOyronpHas cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.
KoopannaTtHble BEKTOpa, EAMHUYHBINA BEKTOp. Paznoxenue
BEKTOPA M0 KOOPAMHATHBIM OcsiM. [IpaBuita HaxoxaeHus
KOOPAMHAT BEKTOPOB CYMMBI U Pa3HOCTH, a TAKKe
KOOPAMHATHI TPOU3BEICHNS TAHHOTO BEKTOpa Ha YHCJIO.

39 | Tema 12.5 YpaBHeHHEe OKPY:KHOCTH, C(pepbl, JIOCKOCTH.
BekTopHOe ypaBHeHHE NPAMOIM M INIOCKOCTH

1.VpaBHEeHUE OKPYKHOCTH, C(Pephl, MIOCKOCTH. 2
2.B3auMHOe pacrioyiokeHue cepbl U TIOCKOCTH 2
Hroro 80

2.3. HamMeHOBaHHe M KpaTKoe cojiep:kaHue JJadopaTOPHBIX padoT
Jlannwiii 610 pabomsi He npedycmomper y4eOHbiM NIAHOM

2.4 HanmMeHOBaHHeE U KPaTKoOe COePKaHUe MPAKTHYECKHUX (CeMUHAPCKHUX) 3aHATHH

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

dopm

Yacobl

1 | PABJEJI 1. PABBUTHUE IOHSATHUS O UUCJIE
Tema 1.1 Lenbie u parmoHanbHbIC YUCIA 2
JencTBuTenbHbIE yncia. JlecTBus Hajl palliOHATBHBIMHU
YHCIIAMHU.

2 | Tema 1.2 PeuteHne THHEHHBIX YPABHEHNH H HEPABEHCTB 2

3 | Tema 1.3 Pemienue KkBaipaTUYHBIX YPABHEHUN U CUCTEM Pemenne 2
ypaBHEHUH Pa3HOYPOBHEBBIX
3a/1a4y

4 | Tema 1.4 PemieHre KBaJpaTHUHBIX HEPABEHCTB 2

5 | Tema 1.5 Odynkuuu: nuHeiHas, oOpaTHas 2
IponopuroHanbHOCTh. IlocTpoeHue KkBagpaTUUHON

dyHKIIMH

6 | Tema 1.6 KontposibHas paboTa o teme «Pa3Butne 2
MIOHATHUS O YHUCIIEN.

7 | PA3JAEJI 2. OCHOBbBI TPUTOHOMETPUU 2
Tema 2.2 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA K
nexuuu « Paguannas mepa yria. BpamarensHoe
nBukeHne. CHHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIIa.»

8 | Tema 2.3 IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUECKUX 2
TOXECTB K MPeoOpa30BaHUIO BBIPAKEHHUN K JIEKIUHU «
Panuannas mepa yria. BpamarensHoe asuwxenne. Cunye,




KOCHUHYC, TAHI'CHC U KOTAHTCHC YnCJIa.»

Tema 2.5 @opmyinsl npuseaeHus. PopMyibl CI0KEHUS K
nexuuu «PopMyiibl ipuBeeHus. DOPMYIIbI CII0KEHUSD)

10

Tema 2.7 @opmyinsl qBoiHOTrO aprymenTta. ®opmysis
IIOJIOBUHHOTO YIJIA K JIEKIUU «DOopMyIibl IBOMHOIO
aprymesTta. QopMyJibl ITIOJIOBUHHOTO YIJIa»

11

Tema 2.9 [IpeoOpazoBanre CyMMbI TPUTOHOMETPUUECKHUX
(GyHKIMH B IPOM3BEICHUE U IPOU3BEICHUE B CyMMY K
nexuuu «IIpeoOpazoBaHre CyMMBI TPUTOHOMETPUIECKUX
(GYHKIMI B IPOU3BEICHUE M POU3BEACHUE B CYMMY»

12

Tema 2.9 @opmyibl NOHUKEHUS CTEIIEHU

13

Tema 2.10 BrinonHeHue ynpa)xHeHUN Ha IPUMEHEHHE
M3Y4YEHHBIX (POPMYII K JIeKIUsAM «DopMysbl JBOHHOTO
aprymenTa.@opmysbl MOJOBUHHOTO YIiiay,
«[IpeoOpa3oBaHne CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUN
B NIPOU3BEACHUE U IPOU3BEJICHUE B CYMMY»

Pemenue
Pa3HOYPOBHEBBIX
3a71a4

14

Tema 2.14 Apkcunyc, apKKOCUHYC, apKTAHTEHC K JICKIIUU
«[Ipocreinme TPUrOHOMETPUYECKUE YPABHEHUS»

15

Tema 2.15 Pemienue ynpakaeHud 1o teme «OCHOBBI
TPUTOHOMETPUM»

16

Tema 2.16 KontposnpHas padoTta mo teme «OCHOBBI
TPUTOHOMETPHUI

17

PA3/1EJI 3 ®YHKIIUU U TPA®UKU

Tema 3.3 [IpomexyTku Bo3pacTaHus U yObIBaHMUSI,
HanOOJIbIIee U HANMEHBIIIEe 3HAYCHHS, TOYKH SKCTPEMyMa
K nexuuu «O0macTh OnpeesieHrs U MHOYKECTBO 3HAYCHUI:
rpaduk QyHKIHH, TOCTpoeHUE rpaduKoB HYHKITUH,
3aJJaHHBIX Pa3IMYHBIMUA CIOCOOAMU»

18

Tema 3.4 VccnenoBanue ¢pynkiuii. [loctpoenue rpadukon
dbynakuwmii K ekiun «CBoicTBa GyHKIIUH: MOHOTOHHOCTb,
YETHOCTh, HEUETHOCTh, IIEPUOUYHOCTEY.

Pentenue
Pa3HOYPOBHEBBIX
3amay

19

Tema 3.10 Pemienue ynpaxHeHui 1o teMe « OyHKIIMU U
rpaguKm»

20

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

21

PA3JIEJI 4 KOPHU, CTEIIEHU U JIOT'APU®MBbI
Tema 4.2 Pemienue uppanunoHanbHbIX YPaBHEHUH K
nekuuu «KopeHs n-oif cTeneHu, CBOICTBA paUKaIoB,
MIpaBUJIa CPABHEHHSI KOPHEI»

22

Tema 4.3 Crenenb ¢ pallMOHAIBHBIM MOKa3aTEIEM K
neknu «KopeHb n-oif cTerneHu, CBOMCTBA PaUKajoB,
MpaBUJia CPAaBHEHUS KOpHEH»

Pemenue
Pa3HOYPOBHEBBIX
3aja4

23

Tema 4.5 Penienne nokazareiabHbIX YpaBHEHHUH K JIEKIIUN
«CTeneHp ¢ JeUCTBUTEIBHBIM NT0KA3aTEIEM»

24

Tema 4.6 Jlorapudm. Jlorapudm uncna. [IpaBuna
JeWCTBUH ¢ Jorapupmamu

25

Tema 4.7 [IpeoOpa3oBanust anreOpandeckux BbIpaKEHUH
K jeKuuu «CTeneHb ¢ JEMCTBUTEIbHBIM [T0OKA3aTEIEM»

26

Tema 4.8 [IpeoOpa3oBaHue BeIpaKEHUH, COAECPIKALINX
paaukaisl K Jekuuu «KopeHb n-oii cTeneHu, CBONCTBA
pasuKaloB, IPaBUJIa CPABHEHUS KOPHEN»

27

Tema 4.9 [IpeoOpa3oBaHue BeIpaKEHH, COACPIKALINX
CTETEeHH U JIOTapu(Mbl K JieKIuu «CTerneHp ¢
JEMCTBUTEIBHBIM IT0KA3aTEIEM»

Pemenue
Pa3HOYPOBHEBBIX
3aJ1a4




28

Tema 4.10 Pemenne norapuMuyeckux ypaBHEHHHA

29

Tema 4.11 Pemenue ynpakaenuit no reme «Kophu,
CTETICHH M JIOTapU(PMbI»

30

Tema 4.12 KonTtposbHas pabota o teme «Kophu,
CTETICHH M JIOTapU(PMBI»

31

PA3JEJI 5. HAYAJIA MATEMATHYECKOI'O
AHAJIN3A

Tema 5.2 YucaoBas nociie10BaTeIbHOCTh, CIOCOOLI €€
3aJaHus, BBIYUCIICHUA YICHOB ITIOCJICA0BATCIBHOCTHU K
nexuun «llocnenoBarensHoctsb. CriocoObI 3a0aHus U
CBOIICTBA YHCJIOBBIX MOCJEIOBAaTeIbHOCTEN. beckoneuHo
yOBIBaIOIIasi reOMETpUICCKast TOCIIEI0BATEIIHHOCTH Y

32

Tema 5.4 [Ipenen nociie0BaTEILHOCTH K JICKITUN
«IoHsTHE O IIpEeaese MOCIeI0BATEIbHOCTH.
CymiecTBoBaHUE Tpeziesia MOHOTOHHOW OTPaHUYEHHOM
I1OCJIE0BATEIBHOCTI»

33

Tema 5.5 Pemenue ynpaxHeHu# 1o reme
«ITocienoBaTEILHOCTEY

34

Tema 5.6 KonTponbHast paboTa 3a mepBbIid cEMecTp

35

Tema 5.9 [IpaBuia BEIYUCICHUS TPOU3BOAHBIX K JICKIIHA
«IIpon3BOTHBIE OCHOBHBIX DJIEMEHTAPHBIX (PYHKITHII»

Petenue
Pa3HOYPOBHEBBIX
3a1a4

36

Tema 5.10 IIpousBoaHbIE TPUTOHOMETPHUUECKUX (PYHKIIMH
K nexuun «I[Ipon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX

yHKumii»

37

Tema 5.11 Beruncienne mpou3BOJHON CIIOXKHOU (PyHKITHH
K nekuuu «I[Ipou3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX

byHKIMIA»

38

Tema 5.12 Pemenue ynpaxHeHuil o teme : «Bpruucienue
TIPOU3BOTHBIX)

39

Tema 5.13 MexaHn4ecKkuil CMBICI TPOU3BOHOM

40

Tema 5.16 Pemienue ynpaxuenuii. CamocTosiTeIbHas
paboTta

41

Tema 5.17 [IpumeHnenune HenpepbIBHOCTU. MeTo 1
WHTEPBAJIOB

42

Tema 5.19 Bospacranue u yObiBaHue (GyHKIMU K JEKIUU
«Bo3zpacranue u yobiBaHue QyHKIMU»

43

Tema 5.21 Kputuueckue ToUkd (HyHKIIMH, MAKCUMYMBI U
MUHUMYMBI K Jlekuun «Kputndeckue TOUKU QyHKIUY,
MAaKCUMYMBbl U MUHUMYMBD»

44

Tema 5.23 [IpuMeHeHre TPOU3BOIHBIX K UCCIIEI0OBAHUIO
(GyHKLIUH ¥ TOCTPOEHUIO TpaduKoB K Jekuun «Oomas
cXeMa UcCleJOBaHUs (QyHKIIMI»

Pemenue
Pa3HOYPOBHEBBIX
3a/1a4

45

Tema 5.25 KonTposbHas paboTa 1o JeKIusIM
«Bo3pacranue u yosiBanue GpyHkuun», «<Kpurnueckue
TOUYKU (PYHKIIMH, MAKCUMYMbl U MUHUMYMBbI», «O011as
cXeMa HUCCIIe0BaHUs (PYHKIIUNY

46

PA3JIEJI 6 UHTET'PAJI U ET'O IPUMEHEHUE
Tema 6.3 Unterpan. Teopema HproTona-JIeliOHuIa k
nekuuu «[lnonaab KpUBOJIMHEMHON Tpameum

47

Tema 6.4 [IpuMeHeHne UHTErpaia K BBIYUCICHUIO
¢u3nYecKuX BEIMUUH U TUIommazen k aexuun «I[lnomans
KPHUBOJIMHEWHOU Tpanenum




48

Tema 6.5 KonTposbHas padota mo pazaeny: «HTerpan u
€ro MPUMEHEHUE»

49 | PA3JEJI 7 YPABHEHHMSI 1 HEPABEHCTBA
Tema 7.1 Penienre TpUroHOMETPUUECKUX YPaBHEHUM
METO/IOM Pa3JI0’KEHUsI HA MHOXKUTENN
50 | Tema 7.2 Pelenne TPUroHOMETPHUYECKUX yPABHEHHUIA
METOJIOM BBEJCHUSI HOBOM IEPEMEHHOU
o1l | Tema 7.3 Pemenue norapudMudeckux ypaBHEHHI Pemenne
Pa3HOYPOBHEBBIX
3a/1a4
52 | Tema 7.4 Pemene norapu(pMHIECKHX HEPABEHCTB
53 | Tema 7.5 Pelenne noKa3aTeIbHEIX YPAaBHEHHH
94 | Tema 7.6 Pemenue noKa3aTenbHBIX HEPABEHCTB Pemenne
Pa3HOYPOBHEBBIX
3a1a4
95 | Tema 7.7 Pelenue cucTeM ypaBHEHHIA
56 | Tema 7.8 KonTposbHas paboTa 110 Teme: «YpaBHEHUS 1
HEpaBEHCTBA»
of

PA3JIEJI 8 KOMBUHATOPHUKA

Tema 8.2 Pemenne koMOMHATOPHBIX 3a1a4. KoHTpobHAS
pabora K ek «OCHOBHBIC MOHSATHS KOMOWHATOPHKH.
®opmyna ounoma Herotona. Tpeyronpnauk [lackansy

58

PA3JIEJI 9 DJIEMEHTHI TEOPUH
BEPOSITHOCTENA 1 MATEMATHUYECKOM
CTAUCTHUKH

Tema 9.2 Knaccuyeckoe onpe/ienieHre BEPOSITHOCTH K
neku «CoObITHE, BEPOSITHOCTh COOBITHS»

99

Tema 9.3 TeopeMbl 0 cymMmmMe BEpOSITHOCTH B 00
YMHO>XEHUH BEPOSITHOCTH K Jiekiinu «CoObITHE,
BEPOSTHOCTH COOBITHSI»

60

Tema 9.5 KonTtposbHast paboTa 1o Teme :
«KombOuHaTOprKay

61

PA3JEJI 10. TIPSIMBIE U IIJIOCKOCTH B
IMPOCTPAHCTBE

Tema 10.3 CpoiicTBa napayieabHbIX MIOCKOCTEN K JICKIIMU
«[Ipu3HaK MmapamieabHOCTH MPSIMOU M INIOCKOCTH.
[Tpu3Hak napayienTbHOCTH JBYX IIIOCKOCTEH»

62

Tema 10.4 IlopTopenue. [IpoBepounas padoTa K JEKIIUU
«[Ipu3Hak napauaenbHOCTH MPSAMOM U MIIOCKOCTH.
[Ipu3Hak napayienbHOCTH JBYX IMJIOCKOCTEH»

63

Tema 10.5 IIpu3Hak neprneHIUKYISIPHOCTH MPSAMOM 1
IJIOCKOCTH K JeKUHUU «OCHOBHBIE OHSTHS CTEPEOMETPHH.
B3anMHoOe pacnoioskeHue NpsiMbIX B IPOCTPAHCTBE»

64

Tema 10.6 IlepnenauKymIspbl 1 HAKIOHHBIE K JIEKIUU
«OCHOBHBIE NTOHATHUS cTepeoMeTpun. BzaumHoe
PacroJIOKEHUE NPSMBIX B TPOCTPAHCTBE»

65 | Tema 10.7 IIpusHaK neprnenMKyIAPHOCTH IIOCKOCTEH.
VYrubl MeXAy IPSAMBIMU U TUIOCKOCTSMM K JIEKIIUU
«OCHOBHBIE TOHATHUS cTepeoMeTpun. BzaumHoe
PacCIIOIOKEHUE IIPSIMBIX B IPOCTPAHCTBEY

66

Tema 10.8 KonTtponbHas pabota o pazaeny «lIpsmbie u
IJIOCKOCTHU B IIPOCTPAHCTBEN




67 [ PA3EJ 11. MHOTOT PAHHUKHU U KPYTJIBIE Pemenue 2

TEJIA Pa3HOYPOBHEBBIX
. . 3a1a4
Tema 11.2 ITnomaas 60KOBOW U MOJTHOM MOBEPXHOCTH

MPU3MBI, TApaJuIeenunenaa, Kyoa K Jekun «J[ByrpanHsie
yrasl. [Ipusma, ee anementsl. [lapamnenenunen. Kyo.
CeueHusi IpU3MbI»

68 | Tema 11.4 ITnomans GOKOBOII U TIOTHOH MOBEPXHOCTH p 2
nupaMuibl K Jieknun «IIupamuna. [IpaBuibHas CLICHIC
Pa3HOYPOBHEBBIX
nupamujaa. YceueHHas nupamuaa. Terpasap Ceuenus 3a1au
UpPaMUIbI»

69 | Tema 11.6 ILlnomaas OOKOBOW ¥ MOJHOW MOBEPXHOCTH 2
OUJIMHApA K JICKIIUU «]_II/IJH/IHI[p H ero saeMeHThl. CeueHus
LWIMHAPA»

70 | Tema 11.8 Ilnomaas OOKOBOM ¥ MOJTHOW TOBEPXHOCTH 2
KOHYCa, YCEYEHHOTO KOHYca, 1apa u cepbl K JEKIHH
«Konyc, ycedeHHBIN KOHYC, €ro aneMeHThl. CeueHus
konyca. [llap, chepa ux ceueHus»

71 | Tema 11.9 OObeM npu3MBbl, MapauieNenuiena K JeKIuu 2
«JIByrpansbie yribl. [Ipr3Ma, ee 37eMEeHTh
72 | Tema 11.10 O0BpeM nupamMuabI K JIeKIUH « [Tupamua. 2

[IpaBunpHas nupamuaa. YcedeHnHas nupamuga. Terpasap
Ceuenns nupamMuab»

73 | Tema 11.11 O0bem mumuHApa K ey «L{uiuHap u ero Pemenne 2
aneMeHTbl. CeueHusl UTUHAPA Pa3HOYPOBHEBBIX
3a71a4
74 | Tema 11.12 O6wem konyca. O0beM mapa. Pemrenue 2

3a/1a4.1o Teme : «MHOTOIpaHHUKH U KPYTJIbIE Tea

75 | Tema 11.13 KonTposbsHas padoTa 1mo Teme 2
«MHOTOTpaHHUKH U KPYTJIbIC TEIIay

76 | PABJEJI 12 KOOPJAUHATBI U BEKTOPBI

Tema 12.3

1. JlelicTBus ¢ BEKTOpaMU, 3aJJaHHBIMU KOOPAWHATAMU K 2

nekuuu «IIpsMoyrospHasi cucteMa KOOpAHHAT.

2. PaznoxxeHue BeKTOpa 1o KOOPAUHATHBIM OCSIM» 2
/1| Tema 12.4 CxansipHOe IPOU3BEICHHE IBYX BEKTOPOB K 2

JICKIIUH «HpﬂMOYFOJ’IBHa}I CUCTEMA KOOpAUHAT.
Paznoxenune BCKTOPaA 110 KOOPAWMHATHBIM OCSAM»

78 | Tema 12.6 KontposipHas padoTa no teme: «KoopanHatel u 4
BEKTOPBI»

Hroro 160

2.5. Bupl 1 coepikaHne cCaMOCTOSITETLHON padoThI CTyAeHTa; (OPMBI KOHTPOJIS
Jannwui 6u0 pabomol He npedycmMompeH yueOHbIM NIAHOM

3. ®OPMA IPOMEKYTOUYHOM ATTECTALIMM (3AYET, SK3AMEH)
1 cemecTp — KOHTpOJIbHAs paboTa
2 CEMECTP — DK3aMCH, I/IH,Z[I/IBI/I,HyaJIBHblﬁ IMPOCKT

4. YHEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE

JAUCHUIIJINHBI
4.1. PexomeHnayemasi JinTeparypa
4.1.1. OcHoBHas1 JIMTEpaTypa:
1. AnnatoB, A. B. Martematuka [DnekTpoHHBIN pecypce] : yuebHOoe mocobue ans CIIO / A. B.
AumaTtoB. — 2-¢ u31. — DJIEKTpPOH. TeKcToBble AaHHbie. — CapatoB: [IpodoOpa3oBanue, Aii
ITu Op Menaua, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum gocryma:




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

2. Topromkun, A. II. Marematuka [DnekTpoHHBIH pecypc] : ydeObHoe mocobue / A. IL.
lNopromikun ; nox pea. M. U. Boaunyapa. — D5eKTpoH. TeKcToBbIe AaHHbIe. — CapartoB : Aif
Ilm 3p Memma, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum pgocryma:
http://www.iprbookshop.ru/83654.html

3. Maremaruka [DIeKTpOHHBIH pecypc]: yueOHoe mocobme / O.B. bonaposa [u mp.]. —
DneKTpoH. TekcToBbie nanHbie. — CaparoB: Al [Iu Op Menua, 2018. — 194 ¢. — 978-5-4486-
0107-1. — Pexum goctyma: http://www.iprbookshop.ru/70267.html

JlonoTHUTeIbHAS JINTEpaTypa:

1.CoBeptkoB, I1.1. CnpaBouHMK MO 3J€MEHTapHOW MaTemaruke: ydeOHoe mocodbue / ILH.
CoBepTkoB. — 2-¢ u3n., crep. — Cankrt-IlerepOypr: Jlans, 2019. — 404 ¢. — ISBN 978-5-
8114-4132-7. — TekcT: dNeKTPOHHBIH // DneKTpoHHO-O0nbmmoTeunas cucrema «Jlanpy : [caiT].
— URL: https://e.lanbook.com/book/115529 (mata oOpamenus: 10.09.2019). — Pexum
noctymna: s aBropus. [lonbs3zoBareneit

2. Anexkcees, I'. B. Boiciras Mmarematuka. Teopus v mpakTuka [ DJIEKTPOHHBIN pecypc] : yaeOHoe
nocobue mis CIIO / T'. B. Anekcee, U. . XonsBUH. — DJEKTPOH. TEKCTOBBIE NAHHBIE. —
Caparos : [IpoobpazoBanue, At [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexxum mocrtyma: http://www.iprbookshop.ru/81274.html

3.KopooGeitnukoBa, N. F0. Maremaruka. Teopusi BeposTHOCTEH [DNEKTpOHHBINH pecypc| :
yaebnoe mocoobue must CIIO / U. 0. KopobOeitnukoBa, I'. A. TpyOernkas. — DJIEKTpOH.
TekcToBbIe anHbie. — CapatoB : [IpodobpazoBanue, 2019. — 154 ¢. — 978-5-4488-0344-4. —
Pexxum mocryma: http://www.iprbookshop.ru/86073.html

4.1.3. MeToanueckas juareparypa:
e Meroauyeckue yka3zaHusl sl IPAKTUYECKUX 3aHITHH
e Meroanyeckue yka3zaHusl UIsl CAMOCTOSITENbHBIX 3aHATUI

4.1.4. UnTepHeT-pecypcehl:
e ['azera «MaTemaruka» uzgarenbckoro noma «llepsoe
cenTsops»http://www.mat/septemba.ru
e Maremaruka B OTKPHITOM KoJuIemke http://www.mathematics.ru
e (OOpa3oBarenbHbIN MaTeMaTHUeCKuil caiiT Exponenta.mhtto://www/ exponent/ru
e OOGmmepoccuiickuit MaTemaruueckuii mopran Mati-Net/Ru http://www/mathnet/ru
e TIlopran Alhnath.ni —Bcst MmaremaTrka B 0THOM MecCTe.

4.2. IIporpaMmMHoe oOecriedeHue:
«CneyuanvbHoe npocpammuoe He mpeoyemcs»

4.3. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI
KabOuner MaTeMaTHKHA U MaTEMATHUYECKUX JUCIAILINH
- [TapTsl, CTynbs, TOCKA, HATJISIHBIE TOCOOMS

5. KOHTPOJIb U1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHON
JAUCHUITVINHBI
KoHTpo/1b M OlleHKA Pe3yIbTaTOB OCBOCHUS Y4eOHOM JUCHUIUIMHBI OCYIIECTBISAETCS
IIPEero/1aBaTelieM B IpoLecce MPOBEAECHUS MPAKTUUECKUX 3aHATHH, coOeceJOBaHNUs, a TAaKXKe
BBITNIOJIHEHUS 00Y4YaIOIIMMHUCS KOHTPOJIbHBIX Pa0O0T, MHAMBUAYAJIbHBIX IPOEKTOB, pedepaTosB.

DopMBI U METOAbI Ilepeyenn
PesyabTaTsl 00yueHus
KOHTPOJISl M OLlEHKH NOATBEPKAAEMBIX

(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA) .

pe3yJIbTaTOB 00y4eHH s KOMIIeTeHI M
AJITEEPA KonTponsHas pabota

Pecdepar
YMeETB. CobecenoBaHue

o BBIIIOJIHATh apupMeTHYECKHEe



http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/70267.html
http://www.iprbookshop.ru/81274.html
http://www.iprbookshop.ru/86073.html
http://www.mat/septemba.ru
http://www.mathematics.ru/
http://www/mathnet/ru

JNEUCTBUS HaJ YMCIAMM, COUYETasl YCTHBIE U
IIMCbMEHHBIE IIPUEMBI; HaXOJUTh
NpUOJIMKEHHBIE 3HAYCHUS BEJIMYMH U
MOTPEUTHOCTH BBIYMCICHUN (abCcoMoTHAsT U
OTHOCHUTEJIbHAs); CpPaBHUBATb  YHCIIOBBIE
BBIPAYKEHUS;

o HaXOJUTh 3HAYEHMsI KOPHS, CTEIEHH,
norapugma, TPUTOHOMETPHUYECKHIX
BBIDQXKCHUM HAa OCHOBE OIIPEJEICHUS,
HCIIOJb3Ys pu HE00X0UMOCTH
MHCTPYMEHTAJIbHbIE CPEICTBa;
10JIb30BaThCs MPUOIMKEHHOMN OLIEHKON IIpU
IIPAKTHUYECKHUX pacyeTax;

. BBITIOJIHATh npeoOpazoBaHus
BBIpAKEHUH, MIPUMEHSS dbopmyIbI,
CBS3aHHBIC CO CBOMCTBAMH CTCICHEH,
norapudmoB, TPUTOHOMETPHUUECKUX
byHKumii;

° HUCIIOIL30BaTh puoOpeTeHHbIE

3HAHUS W yYMEHU B  IIPaKTUYECKOU
JESATENBHOCTH U IOBCETHEBHOW KU3HMU:
- Ul TPaKTUYECKHX  pacyeToB IO

dbopmynawm, BKJIIOYast bopMyIIbL,
coJeprkaiune CTETICHH, paIuKabI,
norapuMBl U TPUTOHOMETPUYECKHE

(GYHKIMM, UCTOJb3yd NMPU HEOOXOIUMOCTH
CIpaBOYHBIE MaTepualibl M MpoCTeHIIne
BBIUUCIIUTENIbHBIE YCTPOICTBA.

DOyHKUUM U rpaduku

yMeThb:

J BBIYHCIISTH 3HAUCHNUE (QYHKIUH T10
3aaHHOMY 3HAUCHUIO apryMEHTa IIpU
Pa3INYHBIX COCO0ax 3aJaHusl QyHKINY;

J OTIPENETSATh OCHOBHBIE CBOMCTBA
YHUCIIOBBIX (DYHKIMH, HIUTIOCTPHUPOBATH UX
Ha rpaduKax;

J CTPOUTH TpaduKu U3yIEHHBIX
(bYHKIMH, WIUTIOCTPUPOBATH 110 TPAPHUKY
CBOMWCTBA 3JIEMEHTAPHBIX (pyHKIMIA;

®  JCIIOJIb30BATh MOHATHE (QDYHKIIMU JJIS
OIIMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYNH;

J UCIIOJIb30BATh NpUOOpETEHHBIE
3HAHUA M YMEHUS B  IIPaKTHYECKOM
JeATeIbHOCTH U MIOBCEIHEBHON )KU3HU IS
-JUTSl OIICAaHUS! C TOMOILBIO (DYHKIUH
Pa3IUYHBIX 3aBUCUMOCTEH, TPeICTaBICHUS
uX rpadMuecKu, MHTEPIIPETAluH I'pauKOB.
Hayana maTeMaTH4ecKOro aHajm3a
yMeThb:

®  HAaXOJUTh MPOU3BOJHBIC FJTEMEHTAPHBIX
G yHKIIHIA;

® CII0JIb30BATh IPOU3BOIHYIO IS
M3yUYeHHsI CBOMCTB (PYHKUIMN U IOCTPOCHUS
rpaduKoB;

®  [IPUMEHSTh IPOU3BOAHYIO VIS

NuauBuayanbHbINA POEKT




MIPOBEACHUS PUOIMKEHHBIX BEIUMCIICHUH,
peuaTh 3a/1a4 IPUKIAJIHOIO XapaKkTepa Ha
HAaXO0XIEHNE HauOOJIbILIEr0 U HAMMEHBIIETO
3HAYCHUS;

®  BBIYHUCIATH B IPOCTEHIINX CIydasx
TUTOIIA ¥ 0OBEMBI C UCIIOJIb30BaHUEM
OIIPENIEIICHHOTO UHTErpaa;

® CIIOJIb30BaTh NPHOOPETEHHBbIE 3HAHUS
U YMEHMS B NPAKTHYECKOU JIEATEIBHOCTH U
ITIOBCETHEBHOMW KU3HM JUJIA:

-peLIeHHUs IPUKIIAIHBIX 3a/1a4, B TOM YUCIIE
COLIMATBHO-9KOHOMHUYECKUX U (PU3UIECKUX,
Ha HauOoJbIIee ¥ HANMEHBIIIEe 3HAYCHUS
Ha HaXOJICHUs CKOPOCTH U YCKOPEHUSI.

I'EOMETPUA

yMeTh:
. pacmo3HaBaTh  Ha  4YepTekax H
MOJIEISIX ~ MPOCTPAHCTBEHHBIE  (OPMBI;
COOTHOCHUTh TpEXMEpHbIE OOBEKTHI C UX
OITMCaHUsIMU, I/1306pa)KCHI/I$IMI/I;

. OIKCHIBaTh B3aMMHOE PACIOJIOKECHHUE
NpPAMBIX MU TUIOCKOCTEA B MPOCTPAHCTBE,
apeyMeHmupo8ams — C80U  CYyH#coeHus o6
9MOM PACNONIONHCEHUU,

. aHaJIM3UPOBATH B MPOCTEUIITUX
ciIydasx B3alMHOE pacrosoKeHue
00BEKTOB B IPOCTPAHCTBE;

. n300paxxarth OCHOBHBIC

MHOTOTPAaHHUKA U KpyIJIble  Tela;
BBITIOJIHATH YEPTEKHU IO YCIOBUSAM 3a]1a4;

J cmpoums npocmeliuiue ceyeHus Kyoa,
NpU3Mbl, NUPAMUObL;
J peuarthb IUIAaHUMETPUYECKHE u

MPOCTEHIIINE CTCPEOMETPUUYCCKUE 3aJIauM
Ha HAXOXJICHHE NCOMETPUYCCKUX BEIIMYUH
(muH, yrioB, mIomaaei, 00beMoB);

L4 HCIIOJIB30BATh IIpH pEUICHUN
CTCPCOMECTPHUICCKUX 3aJda4
INIAHUMETPHUYCCKUC (1)8.KTBI n MCTOBI,
L4 IIpOBOAUTDH JO0Ka3aTCIbHBIC
pacCy’KACHUs B XOAC PCIICHUSA 3a1a4,
L4 HCIIOJIB30BATh HpI/IO6peTCHHBIC

3HAHUA nu YMCHI/I}I B HpaKTquCKOﬁ
ACATCIIBHOCTHU U HOBCC,HHCBHOﬁ KNU3HU I
- JId HUCCICOOBAHUSA (MO,Z[CJ'II/IpOBaHI/IH)
HECIIOXXHBIX HpaKTI/I‘{eCKI/IX CI/ITyaI_II/II\/'I Ha
OCHOBE H3y4YEHHBIX (GOpPMYJI U CBOMHCTBa
¢uryp;

- BBIYUCIICHUA 06’LCMOB nu rmomazleﬁ
HOBerHOCTCﬁ HpOCTpaHCTBCHHHX TCI HpI/I
peI_I_IeHI/II/I HpaKTI/I‘-ICCKI/IX 3ajaad, I/ICHOJ'IBSYSI
HpI/I HCO6XO,Z[I/IMOCTI/I CHpaBO‘-IHI/IKI/I n
BBIYUCIIUTCIILHBIC yCTpOﬁCTBa.

B pe3yabTare OCBOCHMsI  y4eOHOM




JUCHUIUIMHBI ~ OOy4YaroIIMiics  JIOJDKEH
3HATh:

J 3HAUEHUE MaTEMATUYECKON HAayKH /s
pellIeHys 3a/1a4, BOSHUKAIOIIUX B TEOPUU U
MPAKTUKE; IIHPOTY U B TO KE BpeMs
OTPaHUYEHHOCTh MPUMEHCHUS
MaTeMaTHYECKUX METOJ0B K aHAIU3y H
HCCIIEIOBAHUIO IIPOLECCOB W SIBJICHUN B
IIpUpo/ie U OOIIECTBE;

J 3HaUECHUE TIPAKTHKH U BOIPOCOB,
BO3HHMKAIONIMX B CAMOW MaTEeMaTUKE IS
(hopMupoOBaHHS u pa3BUTHS
MaTeMaTHIEeCKOU HAYKH, HUCTOPHIO

pa3BUTHS  TOHATHS  4YWCA,  CO3JIaHUSA
MaTeMaTHYE€CKOTO aHalln3a, BOSHUKHOBEHUS
Y Pa3BUTHS TEOMETPUH;

. YHUBEPCAIBHBIM XapakTep 3aKOHOB
JIOTUKU MaTeMaTHYECKUX PACCYKJICHUM, MX
MPUMEHUMOCTh ~ BO  BCeX  oOmacTsx
YeJIOBEYECKOM JIeITEIbHOCTH;

J BEPOSTHOCTHBIM XapakTep Pa3IMUHBIX
MIPOLIECCOB OKPYXAIOLIETO MUPA.
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