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Hononuenus B [punoxenus Nel.10 ConepxarensHoro pazzaena OOIT OO0 «Pabouas
nporpamma y4deoHoro npeamera «I'eomerpus» (0a30Bblil ypOBEHB)

1. JlononHUTh pabouyro MporpamMmy pasaenaamu 5-7 Clelyroero coaepKaHus:

S.J1oypo4Hoe JIaHUPOBAHHE

7 kjaacc Taoauna 5.1
Ne Tema ypoka KOJINYECTBO
4acoB Ha
IIPaKTUYECKHE
paboThI
1. [Ipocreiimme reomeTpuyecKre 00BEKTHI 0,5
2. MHOTrOyroJIbHUK, JIOMaHas 0,5
3. CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 0,5
4. CMexHble U BEPTUKAJIbHBIE YIJIbI 0,5
. CMexHble U BEPTUKAJIbHBIE YIJIbI 0,5
6. CMeXHbIE U BEPTUKAIBbHBIE YIJIbI 0,5
7. CMexXHble U BEPTUKAJIbHBIE YTJIbI 0,5
8. CMeXHbIE U BEPTUKAIbHBIE YIJIbI 0,5
9. V3mepeHne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BBIYUCICHUE OTPE3KOB U 0,5
yTJIOB
10. V3mepeHne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYUCICHUE OTPE3KOB U 0,5
yTJIOB
11. V3mepeHne TMHEHHBIX M YTIIOBBIX BEIMYHH, BBIYUCICHUE OTPE3KOB U 0,5
yTJIOB
12. V3MepeHne TUHEHHBIX U YTIIOBBIX BEIMYKH, BBIYMCICHUE OTPE3KOB U 0,5
yIJI0B
13. ITepumeTp 1 nmiomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 0,5
14. [lepumerp u momaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 0,5
15. IToHsATHE O paBHBIX TPEYTOJILHUKAX U IEPBUYHBIE IPEICTABICHUS O 0,5
paBHBIX (urypax. Penienue 3a1a4 aHTHKOPPYNIIMOHHOTO COJIEPIKAHHS
16. Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 0,5
17. Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 0,5
18. Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 0,5
19. Tpu npusHaka paBeHCTBA TPeyrolbHUKOB. PUHAHCOBAs MUpaMuia 0,5
20. Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 0,5
21. Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 0,5
22, [Ipu3Haky paBeHCTBa MPSMOYTOJIbHBIX TPEYTOJbHUKOB 0,5
23. IIpu3Haky paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB 0,5
24, CBoJiCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 0,5
THIIOTEHY3€e
25. CBoJiCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 0,5
THIIOTEHY3e
26. PaBHOOE1peHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU 0,5
27. [Tpu3Haky 1 CBOMCTBA paBHOOCAPEHHOTO TPEYTOJIbHUKA 0,5
28. [Tpu3HaKK 1 CBOWCTBA paBHOOEIPEHHOTO TPEYroJIbHUKA 0,5
29. [Tpu3Haky u CBOMCTBA paBHOOECIPEHHOTO TPEYTOJbHHUKA 0,5
30. HepaBencTBa B reomeTpun 0,5
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31. HepaBenctBa B reomerpun 0,5

32. HepaBeHcTBa B reomMeTpun 0,5

33. HepaBeHnctBa B reomerpun 0,5

34. IIpsiMmOyronbHbBIN TPEyroJibHUK ¢ yrioM B 30° 0,5

35. [IpsiMOyTONBHBIN TPEYTOJBHUK C yrioM B 30° 0,5

36. KonrponbHas padora no reme "TpeyroabHuKu" 0,5

37. [lapayienbHble psiMbIE, UX CBOMCTBA 0,5

38. [Tarerii moctynat EBkinna 0,5

39. HakpecT nexanue, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI, 0,5
00pa3oBaHHbIC [TPU NIEPECCUCHUN MTAPATUICIIBHBIX IPSMBIX CEKYIIEH

40. Haxpecr nexariye, COOTBETCTBEHHBIE U OJHOCTOPOHHUE YTJIbI, 0,5
00pa3oBaHHbIC [TPH NIEPECCUCHUN NTAPATUICIIBHBIX IPSMBIX CEKYIIEH

41. Haxkpect nexaniue, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbI, 0,5
00pa3oBaHHbIC ITPH NIEPECCUCHUH NTAPAJUICIBHBIX MPSIMBIX CEKYIIEH

42. Hakpect nexarne, COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YTJIbI, 0,5
00pa3oBaHHbIC ITPU NIEPECCUCHUN NTAPAJUICIIBHBIX NPSMBIX CEKYIIEH

43. HakpecT nexaiiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIHI, 0,5
00pa3oBaHHbIE NPH MEPECEUCHUH MAPAIIICITBHBIX MPSIMBIX CEKYIIeH

44, [Tpu3Hak napamienbHOCTH MPSMBIX Y€pe3 PaBEHCTBO PACCTOSIHUN OT 0,5
TOYEK OJIHOW MPAMOM 10 BTOPOH MPSMOU

45, [Tpu3Hak napamienbHOCTH MPSMBIX Y€pe3 PAaBEHCTBO PACCTOSIHUN OT 0,5
TOYEK OJIHOW MPAMOM 10 BTOPOH MPSMOU

46. CymMa yriioB TpeyroJibHUKa 0,5

47. CyMmMa yTIIOB TPEYTroJbHUKA 0,5

48. BHemnue yriel TpeyroiapHuka. Pemnenne 3a1a4 aHTUKOPPYNIIMOHHOTO 0,5
COJIepKaHUs

49. BHemHue yriel TpeyrojabHUKa 0,5

50. KonTtponsHas pabora o Teme "[lapauienbHble MpsiMble, CyMMa YIJIOB 0,5
TpeyrojabHuKa"

51, OKpy’KHOCTb, XOp/IbI M TMAMETP, UX CBOICTBA 0,5

52. KacarenpHast K OKpY>KHOCTH 0,5

53. OKpy’KHOCTb, BIIUCAHHAS B YIOJI 0,5

54, OKpy>XKHOCTb, BHMICAHHAS B YTOJI 0,5

55. [Tonsitue o 'MT, npumeHeHue B 3a1a4ax 0,5

56. [Tonsitue o 'MT, npumeneHue B 3aj1a4ax 0,5

57. BuccekTpuca u cepeIMHHBINA IEPIIEHANKYISP KaK T€OMETPUIECKHE 0,5
MeCTa TOYeK

58. OKpY>KHOCTb, ONIMCAHHAsL OKOJIO TPEYTOJIbHUKA 0,5

59. OKpy’KHOCTb, ONIMCAHHAsL OKOJIO TPEYTOJIbHUKA 0,5

60. OKpy>KHOCTb, BIIUCAHHAs B TPEYroJbHUK. Pynerka. 0,5

61. OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBbHUK 0,5

62. [Ipocreiimue 3a1aun Ha TOCTPOECHUE 0,5

63. [Ipocreiiimue 3a1auv Ha TOCTPOEHUE 0,5

64. KonrtponbHas pabora o teme "OKpy)HOCTb U KpyT. ['eomerpuueckue 0,5
MOCTPOEHUS"

65. [ToBTOpenue u 0000IIeHNE 3HAHNN OCHOBHBIX MOHATHIA U METOJIOB 0,5
Kypca 7 Kiiacca

66. HTorosast KOHTpOJIbHAS paboTa 0,5

67. [ToBTOpeHME 1 0000IIIEHNE 3HAHUI OCHOBHBIX IMOHSATUNA U METO/OB 0,5

Kypca 7 Kiacca




68. [ToBTOpeHME M 0000IIIEHNE 3HAHUI OCHOBHBIX IMMOHSATUNA U METO/IOB 0,5
Kypca 7 Kiacca

8 ki1acc Ta6auna 5.2

8 KVIACC
No Tema ypoka
n/n Konunuectso
4acoB Ha
PaKTUYECKHE
paboThl

‘l HHapaJmeﬂorpaMM, €ro IPU3HAKU U CBOMCTBA 0,2 |
‘2 HHapaJmenorpaMM, ero MpU3HAKU U CBOMCTBA 0,2 |
‘3 HHapaJIJIenorpaMM, €ro MPU3HAKU U CBOMCTBA HO,Z |
4 |YactHble cmyyau napaieIorpaMMoB (MPSMOYToJIbHUK, poMO, kBaapart), ux 0,2

MPU3HAKH U CBOKCTBA
5 |YacTHbIe cirydan mapajuienorpaMMoB (TIpSIMOYTOJIBHUK, poMO, kBaapar), ux 0,2

NPU3HAKK U CBOMCTBA
6 |YacTHbIe cirydan mapayuienorpaMMoB (IpSMOYTOJIBHUK, poMO, kBaapat), ux (0,2

NPU3HAKK U CBOMCTBA
‘7 HTpaHeHI/ISI HO,Z |
‘8 HPaBHO6OKa$I U TIPSIMOYTOJIbHAS TpaNennun HO,Z |
‘9 HPaBHO6OKa$I U TIPSIMOYTOJIbHAS TPANeLnun HO,Z |
‘10 HMGTOI{ YABOCHHS MEIHAHBI HO,Z |
‘11 HI_IeHTpaﬂbHas{ CUMMETpUs HO,Z |
‘12 HKOHTpOJ’IbHaﬂ padora no teme "YerbIpéxyroabHuku' 40MuH H |
13 ||Ananu3 KoHTpoNbHOM paboThl. PaboTa Hax ommbkamu. Teopema Danecaun 0,2

TeopeMa O MPOMOPIHOHATBHBIX OTPE3Kax
‘14 HCpeanM JIMHUS TPEYrOJIbHUKA HO,Z |
‘15 HCpeanM JIMHUS TPEYrOJIbHUKA HO,Z |
‘16 HTpaHCLII/ISI, e€ cpellHssl JIMHUS HO,Z |
‘17 HTpaHCLII/ISI, e€ cpelHssl IMHUS HO,Z |
‘18 HHpOHOpHI/IOHaJIBHBIe OTpE3KH HO,Z |
‘19 HHpOHOpHI/IOHaHBHHe OTpE3KH HO,Z |
‘20 HLIeHTp Macc B TPEYroJIbHUKE HO,Z |
‘21 HHO}IO6HHC TPEYrOJIbHUKU HO,Z |
‘22 HTpI/I IIpU3HAKA MOJ00US TPEYTOJIbHUKOB HO,Z |
‘23 HTpI/I MpU3HAKA MOJ00US TPEYTOJIbHUKOB HO,Z |
‘24 HTpI/I MpU3HAKA MOJO00US TPEYTOJIbHUKOB HO,Z |
‘25 HTpI/I NPU3HAKA T0JOOUS TPEYTrOJIbHUKOB HO,Z |
‘26 HHpI/IMeHeHI/Ie MoA00HS TP PEIIEHNH TPAKTUYECKUX 3a]1a4 0,4 |
‘27 HKOHTpOJ‘IbHaﬂ pabora no teme «Ilogo0Hbie TpeyroabHuKW» 40Mun H |
28 ||Ananu3 KOHTpoJIbHOM paboThl. PaboTa Hag ommbOkamu. CoiicTBa momanei 0,2

reOMEeTPHUECKUX HUryp




Ne Tema ypoka
n/m KomnuuecTBo
4acoB Ha
NPaKTUYCCKHE
paboThI

‘29 Hd)opMynH JUTSI TITOIAAM TPEYTOJIbHUKA, TIapajieorpaMma HO,Z |
‘30 Hd)opMynbl JUTSI TITOMAAM TPEYTOJIbHUKA, TapajieorpaMma HO,Z |
‘31 H(DOpMyJ'IBI JUTS TUTOIIAIM TPEYTOJIbHUKA, ITapajuiesiorpaMmmMa HO,Z |
‘32 H(DOpMyJ'IBI JUTS TUTOIIAIM TPEYTOJIbHUKA, ITapajuiesiorpaMmMa HO,Z |
‘33 H(DOpMyJ'IBI JUTS TUTOIIAAM TPEYTOJIbHUKA, IapajuiesiorpaMmmMa HO,Z |
‘34 HBLI‘II/ICJ‘IGHI/IG TIonaied CI0XHbBIX QUryp HO,Z |
‘35 HHnomaIm ¢duryp Ha KiIeTyaToi Oymare HO,Z |
‘36 HHJIOHIB.IH/I oTI0OHBIX (UTyYp HO,Z |
‘37 HHJIOHIaIH/I noJ00HBIX (Uryp HO,Z |
‘38 H3anaqn C IPAKTUYECKUM COJICpKaHUEM HO,Z |
‘39 H3anaqn C IPAKTUYECKUM COJICpKaHUEM HO,4 |
‘40 HPemeHHe 3a/1a4 C IIOMOIIILI0 METO/Ia BCIIOMOTaTEIbHOMN IUIOIIAAN HO,4 |
‘41 HKOHTpOJ’IbHaﬂ padora no reme «Ilimomanb» 40Mun H |
42 ||Aramu3 KOHTPOIBHOM paboThl. Pabota Hag ommbkamu. Teopema [Tudaropa u ||0,2

€€ IpUMEHEHNE
‘43 HTeopeMa [Tudaropa u e€ npumeHeHue HO,Z |
‘44 HTeopeMa [Mudaropa u e€ npumeHenne HO,Z |
‘45 HTeopeMa [Tugaropa u e€ npumMeHeHue HO,Z |
‘46 HTeopeMa [Mudaropa u e€ npumeHeHne HO,Z |
47 ||OnpeneneHue TPUTOHOMETPUYECKUX (YHKIUH OCTPOro yria 0,2

MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUYECKHE COOTHOIIICHUS B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE
‘48 HOCHOBHOG TPUTOHOMETPUUECKOE TOXKAECTBO HO,Z |
‘49 HOCHOBHOG TPUTOHOMETPUUECKOE TOKAECTBO HO,Z |
‘50 HOCHOBHoe TPUTOHOMETPHUIECKOE TOKIECTBO HO,Z |
51 ||KounrpoabHas padora no TeMe «Teopema Iudaropa u Hauana

TpUroHomerpum» 40Mun
52 ||AHanu3 KOHTPOJIBbHOH paboThl. PaboTa Hax ommbkamu. Brincanueie u 0,2

IIEHTPATBHBIC YIJTBI, YTOJ MEKIY KacaTelbHOU U XOPI0H
‘53 HBHI/IC&HHHC Y LICHTPAJIbHBIE YIJIBI, YTOJI MEXAY KacaTeJIbHON U XOpJA0H HO,Z |
‘54 HBHI/IC&HHHC Y LICHTPAJIbHBIE YIJIBI, YTOJI MEXAY KacaTeIbHON U XOpJ0H HO,Z |
‘55 HYrJlLI MEXy XOpJIaMU U CEKYITUMU HO,Z |
‘56 HYFJ'II)I MEXy XOpJIaMH U CEKYIITUMHU HO,Z |
‘57 HBrmcaHHLIe 1 OTIMCAHHBIC YETHIPEXYTONBHUKH, UX TIPU3HAKH U CBOWCTBA HO,Z |
‘58 HBrmcaHHLIe Y OTIMCAHHBIC YETHIPEXYTONBHUKH, UX TIPU3HAKH M CBOMCTBA HO,Z |
‘59 HBHHcaHHHe Y ONMCaHHBIE YETHIPEXYTOJBHUKH, X IPU3HAKU U CBOICTBA HO,Z |
60 |[IpuMeHeHHE CBOMCTB BIMCAHHBIX U OMUCAHHBIX YETHIPEXYTONbHUKOB ipu (0,2

PEIICHUY IT'€COMCTPUYCCKHUX 3a1a4




Ne Tema ypoka
n/m KomnuuecTBo
4acoB Ha
NPaKTUYCCKHE
paboThI

61 |[IpumeHeHHE CBOMCTB BIIMCAHHBIX U OMMCAHHBIX YETHIPEXYTONbHUKOB ipu (0,2
pEIICHIH TEOMETPHUYECKUX 33124

‘62 HBSaI/IMHOC pacroJIoKeHUE ABYX OKPYKHOCTEH, 00lre KacaTeabHbIE HO,Z

‘63 HKacaHHe OKPYKHOCTEH HO,Z

64 |[KonTposabHasi padoTa mo TeMe «YTJIbI B OKPYKHOCTH. Brincanusbie n
ONMCAHHBbIE YeThIPEXyroJbHUKW» 40 MUH

65 |[AHanu3 KOHTpOJILHOHM paboThl. PaboTa Hax ommoOkamu. [ToBTOpeHne 0,2
OCHOBHBIX TIOHSITUH U METOJIOB KYpCcOB 7 1 8 KJ1accOB, 0000IICHIE 3HAHMIA

66 |[loBTOpEeHE OCHOBHBIX MTOHATUI U METOAOB KypCOB 7 U 8 KIIacCOB, 0,2
000011eHE 3HAHUNA

‘67 HI/ITOFOBaSI KOHTPOJIbHAs paboTa H

68 |[loBTOpeHE OCHOBHBIX MTOHATUI U METOAOB KypCOB 7 U 8 KIIacCOB, 0,2
000011eHNE 3HAHUNA

(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68y [ 13
9 kaacc Ta6auna 5.3

Ne Tema ypoka KomnuectBo
n/n JacoB Ha
PaKTUYECKHE
paboThI

‘1 HOHpe,I[eJ‘IeHI/Ie TpUTrOHOMETpUYeCcKHX (yHKUUH yraos ot 0° 1o 180°

|
‘2 HCDopMynH MPUBEICHUS ’0,5 ‘
3 | Teopema kocumycoB [ |
4 | Teopema xocumycon 05 |
5 |Teopema kocumycos [ |
6 | Teopema cunycos 05 |
7 | Teopema cunycos [ |
8 | Teopema cunycos 05 |
‘9 HHaxoxc/:[eHHe JUTHH CTOPOH U BEJINYUH YIJIOB TPEYrOJIbHUKOB ‘0,5 ‘
‘10 HPemeHHe TPEYrOJIbHUKOB ‘0,5 ‘
‘11 HPemeHHe TPEYrOJILHUKOB ‘0,5 ‘
‘12 HPemeHHe TPEYrOJILHUKOB ’0,5 ‘
‘13 HPemeHHe TPEYrOJILHUKOB H ‘
‘14 HHpaKaneCKoe MIPUMEHEHNE TEOPEM CUHYCOB U KOCHHYCOB ’0,5 ‘
15 |[IpaxTHueckoe MPHMEHEHHE TEOPEM CHHYCOB H KOCHHYCOB 05 |
‘16 HKOHTponbﬂaﬂ pabora no Teme "Pemienne TpeyroibHUKOB' 40MuH H ‘
17 | AHanu3 KOHTPOJIbLHOM paboThl. Pabora Hax ommokamu. [ToHsTHE 0

npeoOpa3oBaHuU OI00US




Ne Tema ypoxa KonnuectBo
n/n 9acoB Ha
IPAKTUYECKHE
paboThI

‘18 HCOOTBeTCTBeHHHe 3IIEMEHTBI TIOIOOHBIX QUTYD H ‘
‘19 HCOOTBeTCTBeHHHe 3IIEMEHTBI TIOIOOHBIX QUTYD H ‘
20 |Teopema 0 MPOHM3BEACHUU OTPE3KOB X0, TEOpEMa O NPOU3BEIeHUH OTpe3KoB 0,5

CEeKYILUX, TEOpEMa O KBaJIpaTe KacaTeIbHOI
21 |Teopema 0 IPOM3BEACHUU OTPE3KOB XOP/I, TEOPEMa O MPOU3BEACHUN OTPE3KOB |0,5

CEKYIIHX, TeOpeMa 0 KBaJIpaTe KacaTeIbHOU
22 | Teopema 0O MPOHM3BEACHUU OTPE3KOB X0, TEOpEMa O NPOU3BeIeHUHU 0Tpe3KoB 0,5

CEKYIIMX, TEOpEeMa O KBaJIpaTe KacaTeIbHOI
‘23 WIpHMBHeHHeTEOpeMJBpeHWHHHIﬁOMBTqueCKHXSaﬂaq ’Q5 ‘
‘24 W]pHMeHeHHeIeopeMI;pmneHnnIBOMeTqueCKHX3anaq ’QS ‘
‘25 WIpHMeHeHHeIeopeMI;pmneHnnIBOMeTqueCKHX3anaq ’QS ‘
26 | KonTpouabHas padora nmo teme "IlpeoGpasosanne mogoousi. Merpuueckue

COOTHOLIEHUS B OKpPYxKHOCTH' 40MMH.
27 || AHanu3 KOHTPOJIbHO# paboThl. PaboTa Hax ommbkamu. OnpezencHue

BEKTOPOB. OU3MYECKHIA M TEOMETPUICCKHIA CMBICII BEKTOPOB
‘28 HCJ‘IO)KGHI/IG U BBIYHTAHUE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO ’0.5 ‘
‘29 HCJ‘IO)KGHI/IG U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO ’0.5 ‘
‘30 HCJ‘IO)KCHI/IG U BBIYMTAaHHE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YKHCIIO ’0.5 ‘
‘31 HPa3J10>I<eHI/Ie BEKTOpA 110 JIByM HEKOJUTMHEAPHBIM BEKTOpaM ’0,5 ‘
‘32 HKooanHaTLIBeKTopa ’05 ‘
33 |CkansipHOE MPOM3BEICHUE BEKTOPOB, €0 PUMEHEHHE JUTS HAXOXKICHHS JJTHH

U YTJIOB
34 |CkanspHOe MpoM3BeICHNE BEKTOPOB, €0 MPUMEHEHHE T HaxoxaeHus JuH (0,9

U YTJIOB
B5 HPmHeHHesanmICHOMOHmH)BmmDpOB H ‘
BG HPmHeHHesanmlCHOMoan)BmunpOB ]Q5 ‘
‘37 HHpI/IMeHeHI/Ie BEKTOPOB JUIsl PEUICHHUs 3a7a4y PU3UKU ‘0.5 ‘
‘38 HKOHTpOJILHaH padora no teme «BexkTopb» 40MuH. H ‘
39 |AHanu3 KOoHTpoNbHOHU paboThl. PaboTta Hax ommOKkamu. J{ekapToBbI

KOOPJIMHATHI TOUEK Ha IMJIOCKOCTH
MO HYpaBHeHHenpﬂMoﬁ H ‘
41 | Vpasuenue npsMoit 05 |
42 | VpaBHeHUe OKpYKHOCTH 05 |
‘43 HKOOp)II/IHaTBI TOYEK TePECeUCHUsT OKPYKHOCTH H MPSIMO ‘0,5 ‘
‘44 HMCTO,Z[ KOOPJMHAT MPH PEIICHUH T€OMETPHUUECKHX 3a/1a4, MPAKTUIECKUX 3a11aq‘ 0,5 ‘
M5 thennlKoopﬂHHaTanipmneHHHIEOMeTqueCKHx3anaq,HpaKTquCKHxsaﬂwﬂOB
MG theﬂﬂlKOOpﬂHHaTIHHIpGHKHHHIFCOMBTquCCKHXBaHaq,HpaKTHHeCKHXSaHaH‘Q5 ‘
47 | KoHTpoJibHasi padoTa no teme «/leKapToBbl KOOPIAHHATHI HA MJIOCKOCTH

40MuH.




Ne Tema ypoxa KonnuectBo
n/n 9acoB Ha
HPAKTHYCCKHE
paboThI
48 | AHanM3 KOHTPOJIbHOU paboThl. PaboTa Hax ommbkamu. [IpaBuiibHbIe 0,5
MHOTOYTOJIbHHKH, BBIYHCIICHHE HX 3JICMEHTOB
‘49 HqI/ICJIO 7. JIMHA OKPY)KHOCTH H ‘
‘50 HqI/ICJIO 7. JIMHA OKPY)KHOCTH ’0,5 ‘
‘51 HI[JII/IHa IYTU OKPY>KHOCTH H ‘
‘52 HPaI[I/IaHHaSI Mepa yria H ‘
‘53 HHJIOLua):[b Kpyra, CeKTOpa, CerMEHTa ]0,5 ‘
‘54 HHnomanL Kpyra, CeKTopa, CerMeHTa H ‘
‘55 HHnomanL Kpyra, CeKTopa, CerMeHTa ’0.5 ‘
‘56 HHOH}ITI/IG O IBW>XEHUU TIOCKOCTH ’0.5 ‘
‘57 HHapanneanHﬁ MIEPEHOC, IIOBOPOT ‘0.5 ‘
‘58 HHapanneanHﬁ HIEPEHOC, TIOBOPOT H ‘
‘59 HHapanneanHﬁ HIEPEHOC, TIOBOPOT H ‘
‘60 HHapaJIJIeJILHLIﬁ HIEPEHOC, TIOBOPOT ’0,5 ‘
‘61 HHpI/IMeHeHI/Ie JIBYDKEHUH TIPH PELICHUHN 3a7a4 ’0,5 ‘
62 | KourposabHasi padora no remam «IIpaBuiibHbIe MHOTOYT0JIbHUKH.
OxpyxkHoCTh. /IBHKeHUs miiockocTn» 40MuH.
63 | AHanu3 KOHTpOJBHOI paboThl. PaboTa Han ommbOkamu. [ToBropenue, 05
000011eHne, cucTemMaTh3anus 3Hanuil. M3mepenue reoMeTpu4eckiux BEITUYKH.
TpeyroibHUKU
64 |[ToBropenue, 0000IICHNE, cCUCTEeMaTH3alks 3HaHUH. [lapamienbHble U 0,5
HEePICHUKYIISPHBIC TPSIMBIC
65 |TloBTOpeHme, 0000IIeHNEe, cuCTeMaTH3alus 3HaHUH. OKPYKHOCTb H KPYT. 1
['eomeTprueckre MOCTPOSHHS. YTIIBI B OKPY>KHOCTH
66 |IloBTOpeHme, 0600IIeHNe, CHCTEeMaTH3alUs 3HaHU. Briicanuble n onucanHbie |1
OKPYXHOCTH MHOTOYTOJIbHUKOB
‘67 HI/ITorOBaﬂ KOHTpOJIbHas padoTa 40MuH. H ‘
68 | AHanu3 KOHTpOJILHOI paboThl. PaboTa Han ommbOkamu. [ToBropenue,
000011IeHNEe, CUCTEMATH3aIA 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 u | 25 |

6.Acnoab3yemblii B (pefepajibHBIX U PerMOHAIBHBIX NMPOLEIyPaX OLEHKH KayecTBa
o0pa3oBaHusl mnepevyeHb (KOAM(PUKATOP) pacHpeleeHHBIX MO KJaccaM IPOBepsieMbIX
TpeOOBaHUIl K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOH NPOIrpaMMbl OCHOBHOI'O
001ero o0Opa3oBaHUs U 3JIEMEHTOB CO/IEP:KAHUS 110 MaTeMaTHKe.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON porpaMmsl (7 Kiacc)

Tabnuua 6.1




Kon

[IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM

IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa30BaHMs
pesyJiprara
1 Yucna v BBIYMCICHUS
11 BeinonHATe, coueTas ycTHblE M NUCbMEHHbIE IIPUEMBI, apu(pMeTHYEeCKHue
' JEICTBUS C pallMOHAJIbHBIMU YHCIAMHU
HaxonuTh 3HaueHMs YHUCIOBBIX BBIPAXKEHUH, NMPUMEHATh Pa3HOOOpa3HbIe
1.2 CrocoObl W TpPUEMBl BBIYUCICHHS 3HAUCHHWH JPOOHBIX BBIPAKEHHIA,
coJepKalux oObIKHOBEHHbIE U JECATUYHBIE JPO0H
[Tepexoauthk OT 0AHOM (OPMBI 3aIIUCH YUCEI K APYroi (mpeoOpa3oBbIBAThH
1.3 JECSATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUHYIO JPOOD)
14 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OxpyrisTh uncna
BBINONHATP NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYUCIICHUMN, OLIEHKY
1.6 3HAQYECHUI YMCIIOBBIX BBIPAKEHUW. BBINOIHATE IEHCTBHS CO CTEHEHSMHU C
HaTypaJIbHBIMU I10Ka3aTeJIIMU
17 [IpuMeHATh TpPU3HAKK ~ AEIUMOCTH, pPa3jOXKEHHE Ha  MHOXKUTEIN
' HaTypaJIbHBIX YHCET
Pemath mpakTHKO-OPHEHTUPOBAHHbBIE 3a/1a4M, CBS3aHHbBIE C OTHOLIEHUEM
18 BEJIMYHUH, IIPONOPLUOHATIBHOCTHIO BEJINYHH, IIPOLEHTaMH,
' MHTEPIPETUPOBATh PE3YJIbTAThl PEIIEHUsl 3a7ady C Y4eTOM OIpaHUYECHHH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMBIX 00BEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBath aire0pandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
' ee B [Ipolecce OCBOCHUS y4eOHOro MaTepuaa
29 Haxoaute 3HadyeHHsi OYKBEHHBIX BBIPRKEHUI MPHU 3aJaHHBIX 3HAYECHUSX
' MEePEMEHHBIX
23 BbimonHsATe mpeoOpa3oBaHMsS — IIEJIOTO  BBIPAXEHUS] B  MHOTOWIEH
' NPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BbINOMHATE YMHOKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOIOWIEHAa Ha
' MHOTOYJIEH, IPUMEHTHh (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcyiecTBISITh pa3ioK€HUE MHOTOYJICHOB Ha MHOMKUTEIH C IOMOIIBIO
2.5 BBIHECEHMs 3a CKOOKHM OOIIEro MHOMKHUTENs, TPYNIUPOBKU CIaraeMbix,
MpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUS
26 [TpumensTh NpeoOpa30BaHUs MHOTOUJICHOB IS PELLICHUS pa3IMYHbIX 3a/1a4
' 13 MaT€MaTHKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHOM IPAKTUKH
2.7 Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMU IOKA3aTEISIMU IS




npeoOpa30BaHUsl BRIPAKEHUN

3 VYpaBHEHUS U HEPABEHCTBA
Pemiats nuHeliHbIe ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBuiia
3.1 1epexo/ia OT UCXOJHOIO YpPaBHEHMsI K paBHOCWIbHOMY eMmy. IIpoBepArs,
SBIISIETCS JIU YUCIIO KOPHEM YpaBHEHHS
3.2 [TpumeHsTH TpaduuecKue METObl IPU PEIICHUH JIMHEHHBIX YpaBHEHUH U
' UX CUCTEM
33 [TonGupare mpuMepsl Map 4YHUCel, SBIAIOMIMXCS PEIIeHUEM JHUHEHHOro
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHUS C
3.4 IBYMsI TEPEMEHHBIMU; TMOJB3YSICh TpapuKOM, MPUBOAUTH TMPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemats cuctemsl IByX JIMHEHHBIX YpPaBHEHUU C JIByMSl II€PEMEHHBIMH, B
' TOM 4ucIe rpadpuyecku
CocTaBniTh W peliarh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHWHBIX
3.6 YpaBHEHUH N0 YCIOBHUIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHBIN pe3ynbTatT
4 Koopaunats! u rpaduku. OyHKIIMN
N300paxarb Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOILKE
4.1 3alaHHbIM ~KOOpJAWHATaM, Jy4M, OTpPE3KH, WHTEpBaJbl, 3aIllUChIBATh
YHCIIOBbIE MPOMEKYTKH Ha alNreOpandeckoM s3bIKe
4.2 Otmeuats B KOOPJMHATHOM TJIOCKOCTH TOUYKH I10 33/1aHHBIM KOOPJIMHATaM
4.3 Crpourts rpaduku nuHeHHbIX QyHKIMNA. CTpouTh TpaduKk QyHKIUHN Y = [X]|
OnuceiBaTh C MOMOULIBIO (YHKIHMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BbeM pabOThI
4.5 Haxoauts 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii crmocod mpecTaBIeHNs U aHaTu3a HH(OpMaIuH,
4.6 U3BJIEKaTh W HMHTEPIPETUPOBATh HH(OpMAIUI0 M3 TpadUKOB pearbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
5 BeposTHOCTB U CTaTHUCTHKA
Yurtath MHPOPMAIUIO, MPEACTABICHHYIO B TaOJMIaX, Ha JuUarpamMmax,
5.1 MIPEACTABISITH JaHHBIE B BUJE TAOJIUII, CTPOUTH TUArPaMMBbI (CTOJIOMKOBBIC
(cronmbuaTtblie) U KpYTroBbI€) 110 MaCCUBaM 3HAYCHUN
59 OnucelBaTh M MHTEPIPETHPOBATh PpEAIbHBIE YHCIOBBIE  JIAHHBIE,
' MIpE/ICTaBJICHHBIC B TAOIHMIIAX, HA qUarpaMMax, rpadukax
53 Hcnonp30BaTh A ONMUCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTHKU:

cpenHee apudmernyeckoe, MeAMaHa, HAWOOJbIIEe W HAaUMEHbIIEe




3Ha4YCHU, pa3Max

5.4

NmeTtn MMpEeaACTaBJICHUE O CJIy‘IaI;'IHOI\/'I HU3MCHYMBOCTH Ha IpHUMEpax IECH,
(1)I/I3I/I‘-IGCKI/IX BCJIMYHH, AHTPOIIOMCTPHUYCCKUX JaHHBIX, UMCTb
MMpeaACTaBJICHUE O CTaTHCTHYECKOU YCTOﬁqHBOCTH

['eomeTpus

6.1

Pacno3naBare wu3ydyeHHBIE TEOMETpUYECKHE (UTYpBl, OMPEACTATh HX
B3aMMHOE pAacloJIOKEeHHe, H300pakaTh TeoMeTpuyeckue (Urypsl,
BBIIOJIHATH YEPTEXKU 110 YCIOBUIO 3a7auu. M3MepsTh TuHEHbIE U YITIOBBIE
BEeJIMYMHBL. Pemars 3agaud Ha BBIYMCIEHUE JUIMH OTPE3KOB M BEIMYMH
YIJIOB

6.2

Jlenate TpyOyIO OIICHKY JMHEWHBIX M YIJIOBBIX BEIMYMH IPEAMETOB B
peabHOM >KM3HH, pa3MepoB MPUPOIHBIX O0O0BEKTOB. PasnuuaTh pasmepsl
ATUX O0BEKTOB IO MOPSIKY BETUUHHBI

6.3

Ctpouth 4epTeKH K r€OMETPUUECKUM 3a/1adam

6.4

ITonw3oBaThCs IMpU3HaKaM PABCHCTBA TPCYrOJIbHUKOB, MCIIOJIb30BATh
IMPpU3HAKU H CBOMCTBa paBHO6e,I[peHHHX TPEYIrOJIbHUKOB IIpU PCIICHUU
3aaa4d

6.5

HpOBOI[I/ITI) JIOTUYCCKHUE pACCYKACHUA C UCITIOJIB30BAHUEM I'COMCTPHUICCKUX
TeopeM

6.6

ITonp30BaTbCsl MpU3HAKAMHU PABEHCTBA IPSMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOWMCTBOM MEIWAaHbI, MPOBEICHHOM K THUIIOTEHY3€ MPSAMOYTOJbHOIO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4

6.7

OnpenensaTh NapajUIeNbHOCTh MPSMBIX C TIOMOLIbIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HUMM cekymas. OmnpenensTb NapauieIbHOCTh MPSAMBIX C
MIOMOII[BI0 PaBEHCTBA PACCTOSIHUH OT TOYEK OJHOW MpsMOH 1O TOYEK
JIpYrou npsMou

6.8

Penrate 3amaun Ha KiaeT4aTOM 6YM3.F€

6.9

[TpoBOIUTH BBIUMCIIEHUS W HAXOIUTh YHMCIOBbIE U OyKBEHHbIE 3HAUYECHUS
YIJIOB B TE€OMETPUYECKUX 3a/1adaX C MCIOJb30BAaHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00Opa30BaHHBIX MPH
MIEPECEUCHNN  JIBYX MapajuleNIbHBIX  MOpPSIMBIX  cekymiei. Pemarts
IIPAaKTUYECKUE 3a7a4l Ha HaXOKJICHUE YIII0B

6.10

Bianers moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEIEiATh
OHMCCEeKTpUCY yIJIa U CEpPEelMHHBIM MEepHeHAMKYISIp K OTpe3Ky Kak
FeOMETPUYECKHE MECTA TOYEK

6.11

DopMynMpOBaTH ONPEAECICHUS OKPYKHOCTU U KPyra, XOpAbl U AUaMETPa
OKPY’KHOCTH, IIOJIb30BaTbCsl MX CBOWCTBAMHU. YMEThb HPHUMEHATH 3TU
CBOMCTBA IIpU PEILICHUHU 3a4a4

6.12

Bragers noHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1eHtp. [lonb3oBarbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI
YIJIOB TPEYroJbHUKA IIEPECEKAIOTCSI B OAHOW TOYKE, M O TOM, YTO




CEepEIMHHbBIC EPIICHANKYIISPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B
OJHOU TOYKE

Bitamers noHsTHEM KacaTeIbHON K OKPYKHOCTH, T10JIb30BATHCS TEOPEMOM O
6.13 NEPIEHIUKYJIPHOCTH KacaTeNbHOM M pajuyca, NPOBEACHHOIO K TOYKE
KacaHus

ITonp3oBaThCs HpOCTGfIH.IPIMPI TreoOMCTPpUICCKUMU HCPaBCHCTBAMU,

6.14 N
MMOHUMATh UX MPAKTUICCKUNA CMBICIT
6.15 [TpoBOAWTH OCHOBHBIC TEOMETPUYECKHUE MMOCTPOCHUS C TTIOMOIIBIO IUPKYJIS
) U JTAHEUKN
Tabmuua 6.2
[TpoBepsiembie 71eMEHTHI coaepskanus (7 Kiacc)
Kon IIpoBepsiemMblii 2JIEMEHT COlEpKaAHUS
1 Yucna 1 BEIUUCIIEHAS

JpoOu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJHON (POPMBI 3aIKCH JpooOeit
11 K Apyroi. IIoHsATHE pallnOHATIBHOIO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPSIOUMBAHHE
palMOHATIbHBIX YUCEI

Apudmernueckre IEMCTBHUS € PallMOHAIBHBIMU 4uCiIaMu. PelieHue 3agad u3

1.2 .
peasbHOM MPaKTHUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHBIM [OKa3aTeleM: OIpeneleHue, mpeoOpa3oBaHue
' BBIPQXEHHI Ha OCHOBE OIpeeNIeHus], 3aIIUCh OOJIBIINX YHCE
14 [TponeHTsl, 3aMuCch MPOLIEHTOB B BHUJE APoOM U ApoOH B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU
15 [TpuMeHeHre NTpU3HAKOB JIETMMOCTH, Pa3j0KEHUE Ha MHOMKUTEIN HATypaJlbHbIX

qUCCII

1.6 PeannHbie 3aBUCUMOCTH, B TOM YUCJIC IIpsAAMas U 06paTHa51 MMpONnoOpuHUOHAJIBHOCTH

2 AnrebpanuecKue BhIpaXKEHUS

21 IlepeMeHHbIE, YMCIOBOE 3HAUEHHWE BBIPAKEHUs C INepeMeHHOH. [lomycTumble
' 3HAYEHHUsI IEPEMEHHBIX

29 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAE (DOPMYJIBL
' Brruucnenus no popmynam

2.3 [TpeobpazoBanre OYKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS

24 CBOIICTBA CTETICHU C HATYPaJIbHBIM ITOKA3aTEIeM

OI[HOLIJ'IGHI)I 1 MHOrowieHbl. CTeneHbh MHOTOWICHA. CJ'IO)KCHI/IC, BBIYHMTAHHC,
YMHO>XCHUEC MHOTOYWICHOB

2.5




@opMyJIbl COKPALIEHHOTO YMHOXEHHMsSI: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.

2.6
dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOrOWIEHOB HA MHOKUTEIIH
3 YpaBHeHuUs
31 VYpaBHeHHE, KOpEHb YypaBHEHHUs, I[IpaBWia [peoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWJIBHOCTb YpaBHEHUH
3.2 JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEH JIMHEHHOIO
' yYpaBHEHHUS, PELLICHUE JIMHEHHBIX YpaBHEHH
33 CocraBieHre ypaBHEHUH IO YCIOBHUIO 3aqaud. PerieHue TEKCTOBBIX 3a7ad C
' IOMOUIbIO YpaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema 1ByX JMHEMHBIX YpaBHEHUH C JBYMsl IlepeMeHHbIMU. Pelienue cucrem
3.5 ypaBHEHUU CIOCOOOM TMOACTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 33gad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunate! u rpaduku. OyHkuun
4.1 Koopaunara Touku Ha npsiMou
42 YucnoBble MPOMEXKYTKH. PaccTosHue Mexay IByMS TOYKAMH KOOPAMHATHOM
' IPSAMOi
43 [IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 opArMHATa TOYKH
' Ha KOOPJMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3anaHHbIX (opMynamu. UTeHHe TIpaHUKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa pyHKUINN
4.6 Jluneitnas pynkuus, ee rpaduk. I'papux pyHkmu y = [X|
4.7 ['padmueckoe penieHue JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUM
5 BeposiTHOCTB U CTaTHUCTHKA
[IpencraBieHue JaHHBIX B BHJE TaOMIl, JUarpaMM, TrpaukoB. 3aroHEHUE
51 TabJIML, YTEHHE U TOCTPOCHHE JauarpaMM (CTOJOMKOBBIX (CTONOYATHIX) H
' KpPYroBbIX). UTeHHne rpaMKoB pealbHbIX MporeccoB. M3Bneuenue nupopMaiu
U3 arpamMm U TabJnL, UCTIOIb30BaHUE U MHTEPIIPETALINS JaHHBIX
OnucarenpHas CTaTHCTUKA: cpelHee apudmernyeckoe, MeAHaHA, pa3Max,
5.2 HauOoJplllee MU HauMEHbIlEee 3HAYeHHs HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYHUBOCTH
CryqaifHbIN SKCIIEPUMEHT (OTIBIT) U CIIy9aifHOE COOBITHE. BEpOsSITHOCTD M YacToTa.
5.3 Posib ManoBEpOSITHBIX W MPAKTUYECKH JTOCTOBEPHBIX COOBITHH B MpHUpPOJIE U B
obmectBe. MoHeTa U UTpajibHasi KOCTh B TEOPHH BEPOSATHOCTEN
54 I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Ynucmo pedep u cyMMapHas CTEIEHb

BepnH. [Ipencrasnenue o cBs3Hoctu rpada. Llenu u muxiel. [lytu B rpadax.




O6xon rpada (siinmepoB myTh). IIpencraBienue 006 OpueHTHpPOBAHHOM rpade.
Pemienue 3a1a4 ¢ moMouisio rpagos

6 ['eomerpus

Hauanpupie nonsTus reomerpuu. Touka, mpsiMas, OTPE30K, JIyd. YToia. Buuasl
6.1 yriaoB. BepTukanbHble M CMexXHbIE yribl. buccektpuca yria. Jlomanas,
MHOT'OyToJIbHUK. [IapamienbHOCTh U NEPIEHAUKYIIIPHOCTD IIPSIMBIX

6.2 Cummetpuunble Gurypsl. OCHOBHBIC CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepbl
' CUMMETPHUU B OKPYKAIOLIEM MUPE

6.3 OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JINHEUKU. TpeyronbHUK. Beicora,
' MennaHa, OMCCeKTpUca, UX CBOMCTBA

6.4 PaBHOOe/peHHBII M PAaBHOCTOPOHHMH  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJIbHUKA

6.5 CBoiicTBa M TpU3HAKK PaBHOOEAPEHHOTO TPEeyroibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTOJIbHUKOB

6.6 CBolicTBa M NpU3HAKU NapauielbHbIX NpsAMBIX. CyMMa YIJIOB TpPEYroOJIbHHKA.

Bremnue yrisl TpeyrojibHHUKa

[TpsimoyronbHbll  TpeyroapHUK. CBONCTBO  MenMaHbl  MPSIMOYTOJIBHOIO
6.7 TPEeyrojibHUKa, TMpPOBEIEHHOM K  rumoreHy3ze. [Ipu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOIbHBIN TPEYTONbHUK C YIJIOM B 30°

HepaBeHcTBa B TeOMETpUHU: HEPABEHCTBO TPEYTOJIBHUKA, HEPABCHCTBO O JITHHE
6.8 JIOMaHO#, TeopemMa O OonblieM yriae U OONbIIEH CTOpPOHE TPEYroJbHUKA.
[TeprieHaUKYIISAP M HAKIOHHAS

6.9 I'eomeTprueckoe MecTo To4eK. buccekTpuca yria u cepeAMHHbIN NEPIEHIUKYIIAP
' K OTPE3Ky KaK r€OMETPUYECKHE MeCTa TOUEK

6.10 OKpyXHOCTh U KPYT, XOpJa U AUAMETP, UX CBOWCTBA. B3auMHoe pacronoxeHue
' OKPYKHOCTH U npsiMoil. KacaTenbHas 1 cexyIasi K OKpy>KHOCTH

OKPY)KHOCTB, BIIMCaAHHAsA B YTOJL. BroucanHas u omnucaHHas OKPY’KHOCTHU

6.11
TPEyroJbHUKA
Tabnuna 6.3
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTenbHON MTPOrpamMMBbI § Kiiacca
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSEMOTr0 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHuUs
pe3ynbTaTa
1 Yucna v BBIYUCICHUS
11 Hcnonb30BaTh HaYaJIbHbBIE NPECTABICHUS O MHOKECTBE JI€HCTBUTEIBHBIX
' qucen I CpPaBHEHHS, OKPYIJICHHS W BBIYHCICHUH, H300paxkarh




JICUCTBUTEIIbHBIC YHCIIa TOYKAMHU HAa KOOPJAUHATHOW MPsIMOM

[TpuMeHsaTh MOHSATHE apUPMETHUUYECKOIO KBAJPAaTHOI'O KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHH, UCIONb3Yys TPU HEOOXOJUMOCTH KAaJbKYJIATOD,

1.2 .
BBINOJIHATE NPeoOpa3oBaHUs BBIPAKEHHH, COAEp)KalIUMX KBaJpaTHbIE
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN
13 Hcnonb30BaTh 3amucy OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX
' npoOeit u creneHel yucna 10
2 AnrebpanuecKue BHIPAKCHUS
21 [IpuMeHsTh TOHSATHE CTENEHUM C LEJIbIM I10Ka3aTejleM, BBIIIOIHSTh
' peoOpa30BaHus BEIPAXKEHUI, COEPIKAIIUX CTEIIEHH C LIeIbIM [T0Ka3aTeaeM
BBINONHATE TOXK/AECTBEHHbIE IPEOOPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE IpaBWJI JIEHCTBUN HaJ MHOIOWIEHaMU U ainreOpanyecKuMu
JIPOOSMH
2.3 PacknanpiBaTh KBaJpaTHBIM TpeXuIeH HA MHOXKUTENIN
24 [TpumeHsTH peoOpa30BaHusl BIPAXKEHUHN I pellIeHHs Pa3IMYHbIX 3a1a4
' U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NMPaKTUKU
3 YpaBHEHUS U HEPABEHCTBA
31 Pemars nuHelHbIE, KBaApaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YDABHEHMS,
' CBOJISIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMU
IIpoBOoNTH IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
32 B TOM 4YHCI€ C TpUMEHEHHEM TpauyecKuxX MpeCcCTaBICHUN
' (ycTaHaBIMBaTh, UIMEET JIM YpaBHEHHE WJIM CUCTEMa YpaBHEHUI pellieHus,
€CIIM UIMEET, TO CKOJIBKO, U IIpoyee)
[Tepexoauth OT cioBecHON (HOPMYIHPOBKHM 33aJauu K ee anredpanyeckon
33 MOJIEJM C TIOMOIIbIO COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMbl YpaBHEHHI,
' VUHTEPIIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTaT
[IpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPAaBHEHMSI, OLIEHKH,
34 pelaTh JMHEWHbIE HEPAaBEHCTBA C OAHOW INMEPEMEHHOM M HX CHCTEMBI,
' JaBaTh rpaHUuecKyro WILTIOCTPALMI0 MHOXKECTBAa PEUICHUI HEepaBeHCTBA,
CUCTEMBI HEPABEHCTB
4 OyHKIIH
[ToHuMaTh M UCTIOJIB30BaTh (PYHKIIMOHAIbHbIE IOHATHS U SI3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0O03HAUEHUs), ONpPENENsITh 3HAYeHHEe (QYHKUHUU TIO0
3HAYEHUIO apTyMEHTa, ONPeIeNATh CBOWCTBA (PYHKIIUH 110 €€ TpapuKy
CrponTs rpaduKy dIeMeHTapHbIX GyHKIHI BHaa: Y ==,y = X2,y = X°
4.2 p p p YHKI Aa: X' y ' y ' y
= |X|, onMchIBaTh CBOWCTBA YMCIOBON (YHKIIMU 1O €€ TpapuKy
5 BeposiTHOCTB M cTaTHUCTHKA




5.1

W3Bnekaty U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEICTABICHHYIO B BHJIE
TabNuI, auarpamm, TpaduKOB, MPEACTABIATh TaHHBIE B BUAC TaOMHII,
auarpamm, rpaukoB

5.2

OnwuceIBaTh JTaHHBIE C MIOMOIIBIO CTATUCTHUYECKUX IMOKA3aTeIeH: CPeIHuX
3HaUEHUH W Mep paccewBaHus (pa3max, IUCIEPCUsS € CTaHIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTb 4acTOThI YUCIIOBBIX 3HAYEHHUH U YaCTOThI COOBITHIA, B TOM YHCIIE
0 pe3yJibTaTaM U3MEPECHH U HaOII0IeHUI

5.4

HaXOI[I/ITB BEPOATHOCTHU CHy‘I&ﬁHBIX COOBITHH B OIIbITax, 3Hast BEPOATHOCTU
SJICMCHTApPHBIX CO6LITI/II>'I, B TOM 4YHUCJIC B OIIbITaX C PAaBHOBO3MO’KHBIMHU
QJICMCHTAPHBIMHA COOBITUSIMU

5.5

Hcnonb3oBathk rpaduyeckre MoJeNu: AEPEBO CIy4ailHOro 3KCIepUMEHTa,
Juarpammsl Diiiepa, yuciaoBast npsmas

5.6

OHGpI/IpOBaTI) INOHATHUAMHU. MHOMXCCTBO, IIOAMHOXXCCTBO, BBIIIOJIHATDH
orcpanr Hald MHOXKXCCTBAMM: 06’LGI[I/IH6HI/IC, MNepeCCUYCHUC, NOITOJIHCHHC,
NEPCUUCIIATE JIEMCHTBI MHOKCCTB, IIPUMCHSATH CBOMCTBA MHOXKECTB

5.7

Hcnonp3oBate rpaduyeckoe MmpencTaBlieHHe MHOXKECTB M CBSA3CH MEXIY
HUMH JUIsI ONMCAHUs IPOLECCOB U SIBJICHUHM, B TOM YHUCIE MPU PEIICHUU
3a/1a4 U3 IpYrux yueOHbIX NPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBate OCHOBHEIC BUJbl UYCTBIPCXYT'OJIbHHUKOB, HX J3JICMCHTEI,
MOJIb30BAaThCS UX CBOMCTBAMU IIpH pCHICHUH I'COMCTPUICCKUX 3ada1

6.2

[TpuMeHATH CBOWCTBA TOUKHU MEpPECeUeHUs] MeUaH TpeyroilbHUKaA (LIEHTpa
Macc) B pEIICHUH 3a]1a4

6.3

Brnanets noHATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPANELUH, TPUMEHSTh
UX CBOWCTBAa MpH pELIEHUH TeoMmeTpuyeckux 3axad. Ilomp3oBarbes
Teopemoii daneca U TEOpEMON 0 MPOIOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh
UX JUIsl pelIeHUs MPaKTUUYECKHUX 3a]1au

6.4

[IpumeHsTh  TpHU3HAKW  MOJOOMS  TPEYrojJbHUKOB B PELIEHUU
FeOMETPUYECKHX 3a/1a4

6.5

[Tons3oBatbest Teopemoil Iludaropa ans pemieHUss TeOMETPUUYECKUX H
npakTH4eckux 3a1a4d. CTpOUTh MaTeMaTHYECKYIO0 MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JIeJaTh YEPTEK U HAXOAUTHh COOTBETCTBYIOIIHE
JUTUHBI

6.6

Bnagerp mNoOHATUSIMU CHUHYca, KOCHMHYca W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TpeYrojbHUKa. Ilob30BaTbecs 3TUMHU MOHATHSAMM AJISA
pELIeHHs] TPAKTUYECKHUX 3a1a4

6.7

Beraucists (pa3auaHbIMEA CTIOCOOAMU ) TIOIIA b TPEYTOIbHUKA 1 TUIOIIAIH
MHOTOYTOJIBHBIX (UTyp (TONB3YACH, TJe HEOOXOIUMO, KaIbKYISITOPOM).
[TpuMeHSTH MOTy4eHHBIC YMEHHUS B IIPAKTHYECKUX 33aa9ax




Bnaners NOHATHAMM BIMCAaHHOTO M LEHTPAIBHOTO YyIjla, HUCIOJb30BATh
6.8 TEOPEMBI O BIMCAHHBIX YIVIaX, YIJIax MEXAY XOpAaMHU (CEKYLIMMM) U yIJie
MEXy KacaTeJIbHOM U XOPAOH IIPU PEIIEHUU N'€OMETPUUECKHX 3a1a4

BJ'IaI[eTB IIOHATHUEM OIIMCAHHOI'O YETBIPCXYIOJIbHHUKA, IIPUMEHATDH CBOMCTBa

6.9
OINKCAaHHOTO YETHIPEXYTrOJIbHUKA MIPU PELICHUH 3a/1a4
[TpuMeHSTH MOTyYeHHBIC 3HaHUS HA IPAKTUKE - CTPOUTHh MaTeMaTHYeCKHe
6.10 MOJEIM JUIs 3aJady peasbHOM JXU3HU M MPOBOAUTH COOTBETCTBYIOIIWE
' BBIYUCIICHHS C IPUMEHEHHEM 0100UsI U TPUTOHOMETPUH (ITOIB3YSCh, I/1e
HE0OXOMMO, KATBKYJIATOPOM )
Tabnuna 6.4
[TpoBepsieMble I€MEHTHI coiepkaHusl (8 Kitacc)
Kon [TpoBepsieMblii 3IEMEHT COJIep>KaHus
1 Yucna v BBIYUCICHUS
11 KBanmpatubiii kopeHb u3 uyucna. [loHstTue 00 wuppanMoOHANTBHOM YHUCIE.
' JecaTudnble MpUOIMKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(METHYECKHX KBAagPAaTHBIX KOPHEHM H WX MPUMEHEHHE K
1.2 npeoOpa3oBaHUIO0 YHMCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. JleHCTBUTENbHbIE
yucna
1.3 CreneHs C 1eJIBIM TTOKa3aTesieM U ee cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBanpaTHblil TpexuiieH, pa3ioskeHNe KBaIpaTHOTO TPEXWIeHa Ha MHOXKHUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnosxeHue, BRIMUTaHUE, YMHOXKEHHE, JeNIieHUE anredpandeckux apodei

24 ParmonanbHble BEIpaXXeHUS U UX TpeoOpa3oBaHue

3 ypaBHCHI/ISI 1 HCPABCHCTBA

KBanpatHoe ypaBHeHHe, GopMmyna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema

31 Buera

3.2 Pemenune ypaBHeHUI, CBOAAIINXCS K THHEHHBIM U KBaJIPATHBIM

3.3 [Tpocreiimume 1poOHO-pallMOHANbHbIE YPaBHEHUS

['padmyeckas WHTEpHpeTanusi YpaBHEHHUU C JABYMS TEPEMEHHBIMH U CHCTEM
3.4 JMHEWUHBIX YpPaBHEHUW C JBYMsI TE€peMEHHBIMHU. [IpuMepbl pemieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 3a/1a4 adreOpanyecKuM crocooom

3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA




3.7

HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM
3.10 |CucreMbl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOMN
4 DOyHKIUH
41 [Tonstue Qynkiuu. O6MaCTh OMpeAETICHUs U MHOXKECTBO 3HAYCHUH (YHKLIHUU.
' Crnioco0sI 3a1anus QyHKIANA
4.2 I'paduk pynkuuu. YteHrne cBONUCTB (PYHKIINH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIIMIA, OTPAKAIOIINUX PeaTbHbBIE MPOIECCHI
44 OYHKINKM, OMNHCHIBAIOIIUME TMPAMYI0O M OOpaTHYI0 MPONOPIUOHAIBLHBIE
' 3aBHCHUMOCTH, UX rpaduKu
4.5 ®ynkimn y =x%,y = X8
4.6 Oynkuuu Yy = \/;, y = x|
4.7 ['padmueckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHUM
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpagukoB
59 MHOkecTBO, 37IEMEHT MHOXKECTBA, TOAMHOXKECTBO. Onepaiuy HaJ MHOXKECTBAMU:
' 00beIMHEeHNE, TIEPECEUCHHE, TIOTIOJIHEHNE
53 CpoiicTBa omepanuii HaJ MHOXXECTBAMH: IEPEMECTUTEIILHOE, COUYETaTEIbHOE,
' pacrpenenTeNIbHOe, BKIIOUYEHUS
54 Hcnonb3oBanue rpapuyeckoro MpeaCTaBICHUs MHOXECTB JJs  OMHCAaHUS
' peaTbHBIX MPOIECCOB U SABJICHHMA, TIPU PEIICHUH 3a/1a4.
55 W3mepenue paccemBaHUs NTaHHBIX. JlucmepcWs W CTaHAApPTHOE OTKIIOHEHUE
' YHCIOBBIX HaOOpoB. J[narpamma paccemBaHUs
OneMeHTapHbIe COOBITUS ci1y4aiiHoro onbiTa. Cirydaiinbsle coObITHS. BeposiTHOCTH
56 coObiTHii. ONBITBI ¢ pPaBHOBO3MOKHBIMH  JJIEMEHTAPHBIMH  COOBITHSIMHU.
' Cnyyvaiinelii  BbIOOp. CBsI3b  MEXAY MAaJOBEPOSTHBIMH U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolcTBa JI€pEBHEB: €AUHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCAYECH
5.7 BEPIINHBI, CBA3b MEX/Y YHCIOM BEpIIMH U yrciaoM pedep. [IpaBuio yMHOXKEHUS.
Pemrenue 3amau ¢ momonipio rpados
58 [TporuBomonoxxubie coObITHS. [[narpamma Ditnepa. O0beTMHEHNE U TIEpECEUCHNE
' coObITuil. HecoBmecTHbIe coObITHSI. DOpMyIIa CI0KEHUS BEPOSITHOCTEH
5.9 VYcnoBHas BeposTHOCTB. [IpaBriio ymHoxenus. HezaBucumpie coOOBITHS




[IpencraBnenue 3KCIiepuMEHTa B BUJE JepeBa. PereHune 3amay Ha HaXOXKIECHUE

5.10 . N .
BEPOSATHOCTEH C IIOMOLBIO I€PEBA CIIy4aiiHOrO 3KCIIEPUMEHTA, AuarpamMmm Diiepa

6 ['eomerpus

6.1 YerslpexyronbsHuku. [lapaienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMmoyronpHUK, pOoMO, KBaJpaT, X MPU3HAKK U CBOHCTBA

6.3 Tpanemnusi, paBHOOOKasi Tpamelus, ee CBOWCTBa W mIpu3Haku. [IpsMoyronbHas
' Tparneuus

6.4 Meron ynBoenust Menuanbl. llenTpasnbHas cummerpusa. Teopema Paneca u
' TeopeMa O IMPOIOPIIMOHAIBHBIX OTPE3Kax

6.5 Cpennuie TUHUM TPEYrojdbHUKA U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [Tonobue TpeyronbHUKOB, Kkodhduument mnomodbus. I[IpusHaku nomo0us

TpeyroasHUKOB. [IpuMeHerne noqo0us Mpy peleHNH IPAKTUIECKUX 3a/1a9

6.7 DopMyITbl IS TUIOINAAH TPEYTOJIbHUKA, apajlieorpaMma, poM0a 1 Tpareinm

CsaoiicTBa ioniaeit reomerpudeckux puryp. OTHOIIeHHE TUIoIIaAel 0 100HBIX

6.8
uryp
6.9 Brluucnenue miomane TPEYroJbHHKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa npu pemeHun

MPAKTUYCCKUX 3aaa4

CuHyCc, KOCHHYC, TaHI€HC OCTPOTO YIJa HPAMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpPUTrOHOMETpUUYECKHE (YHKIIUU
yrios B 30°, 45° u 60°

BrnmcanHble M LEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOW W XOpIOH. YTIJIbI
MEXIY XOpJAaMU U CEKyLIUMU

6.12

6.13 |BnucaHHBIE 1 ONMCAHHBIC YETHIPEXYTOJIbHUKH

B3anmHoe pacnonoxeHue IByX okpyxkHocTei. Kacanue okpyxnocreil. O6mue

6.14
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM
Tabnuna 6.5
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)
Kon [IpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs
pe3ynbTraTta
1 Yucna v BBIYUCIICHUS




1.1

CpaBHUBATH U YIOPAIOYNBATH PAllMOHANBHBIE H UPPALMOHAIIbHBIE YUCIIa

1.2

BrImmonaaTs apI/I(l)MeTI/ILIeCKI/Ie ,Z[CﬁCTBPIﬂ C palyuOHAJIbHBIMU YHCJIIAMU,
coucTasd YCTHBIC W IHCBMCHHBIC TIPHUEMBbI, BLIIIOJHATHL BBIYHUCICHUA C
HppaliOHAJIbHBIMHA YHCJIaMU

1.3

HaXOI[I/ITB 3HAQYCHMS CTEIICHEH C OCJIBIMH II0KA3aTC/sIMU M KOpHeﬁ,
BBIYHMCJIIATH 3HAYCHHUA YK CIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OKpyrisiTh JEHCTBUTEIBHBIE YHCJIA, BBIIOJIHATH IPUKUIKY Ppe3yibTara
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

YpaBHEHMs U HEPABEHCTBA

2.1

Pemate nuHelHBIC B KBaApPAaTHBIC YPaBHCHUSA, YPABHCHUA, CBOAAIIUCCA K
HUM, HpOCTCﬁHIPIC ,Z[pO6HO-paI_II/IOHaJ'IBHBIe YpaBHCHUA

2.2

Pemarb cuctembl IBYX JTUHEHHBIX YpaBHEHUH C IBYMs MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHUU, B KOTOPBIX OJHO YpaBHEHHE HE SIBIACTCA
JIMHEHHBIM

2.3

Pemate TeKkCTOBBIE 3agaun anreOpauyeckUM CIIOCOOOM C IOMOIIbIO
COCTABJICHUSl YPaBHEHHs WM CHCTEMBl JIBYX YPaBHEHHHW C JBYMs
[IEPEMEHHBIMU

2.4

IIpoBOAUTE MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHU,
B TOM YHCII€ C MIPUMEHEHUEM TrpadUyecKUX MPeICTaBICHUN (HampuMmep,
YCTaHABJIMBATh, UMEET JIM YPABHEHUE WIM CUCTEMA YPABHEHHUMN PELICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa’kaTh
pElICHUE HEPaBEHCTB HAa YMCIIOBOM IIPSMOM, 3alMCBIBATH DPEIICHHUE C
IIOMOIIBEO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTMHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOYAOOIUE KBAJAPaTHOC HEPABCHCTBO, H306pa)I(aTB PEIICHUC CHCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3allMCbIBATh PCHICHUEC C IMOMOMIBIO
CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA [IPY PEIICHUH PA3JIMYHBIX 3a/1a4

DyHKIMH

3.1

Pacno3naBaTh (QyHKIMHM U3y4eHHBIX BUIOB. I[loka3piBaTh cxemaTHuecKu
pacroyio’keHre Ha KOOPAMHATHOM TIIOCKOCTH rpaduKoB QyHKIMHI Buaa: y

=kx,y=kx +b, ¥ =;, y = ax? + bX + ¢ B 3aBHCHMOCTH OT 3HAYEHHIl
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN

3.2

IToka3wsIBaTh CXxeMaTHYCCKH PpacroIoKECHHUE Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

rpaduxoB QpyHkuMii BUga Yy = Jx , Y = [X| 1 onrchIBaTh cBOMCTBA (DyHKUINN

3.3

CtpouTth 1 U300paxaTb CXeMaTH4YECKU rpauKy KBaIpaTUYHBIX (PYHKIHUI,
OIMCBHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIUI 1O X Tpadukam




Pacno3naBaTh KBaapaTHUyHylO (QYHKIHIO 10 (opmyse, NPUBOAUTH

3.4 OpUMEpPbl  KBAJPAaTUYHBIX (YHKIMA U3 peanbHON JKu3HU, (u3mKH,
reOMEeTPHUH
4 ApudmeTrnueckast U reOMETpUYECKasi IPOrpeccuu
41 Pacno3naBath apu(pMETHUECKYyl0 U TE€OMETPUYECKYI0 MPOTPECCHH MpU
' pa3HbIX CrIoco0ax 3aaaHus
BbINONMHATE BBIYMCICHHS C HUCHOJB30BaHHEM (OpPMYNIT n-ro ujiaeHa
4.2 apu(METHUECKOW M T'eOMETPUYECKON Mporpeccuid, CyMMbl MEPBBIX N
YJICHOB
43 N300paxaTh 4iieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
' TUIOCKOCTH
Pemate 3amaum, cBsA3aHHBIE C YHCIOBBIMH MOCJIEIOBATEIBHOCTSAMHU, B TOM
4.4 qucle 3aJaud U3 peallbHOM KM3HU (C HCIOJIb30BaHHUEM KaJbKyNIATOpA,
U(PPOBBIX TEXHOJIOTHIN)
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekatp u mpeoOpa3oBbIBaTh WHGOPMAINIO, TPEICTABICHHYIO B
51 pa3sIMYHBIX HCTOYHMKAX B BHUAC TaOMWI, guarpamMm, TrpaduKoB,
NPECTaBIIATh JaHHbBIC B BUAE TaOJHII, AUarpamMmm, rpaduKoB
5 Pemate 3amaum opraHM30BaHHBIM MEpeOOPOM BapHaHTOB, a TaKXKe C
' UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/I0B
53 Hcnonb30BaTh onucareibHble XapaKTEPUCTUKH JJIi MAaCCUBOB YHMCIIOBBIX
' JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHUS U MEPBI PaCCEHBAHUS
54 HaxonuTh 4acTOTHI 3HAUE€HHUH U YaCTOThI COOBITHS, B TOM YHCIIE TOJIb3YACh
' pe3yabTaTaMu MPOBEACHHBIX U3MEPEHUN U HAOIIOICHU N
HaxoanuTe BEpOSITHOCTH CITydalfHBIX COOBITHI B U3yYEHHBIX OIBITAX, B TOM
5.5 YuCcI€e B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B
CepUsiX MCHBITAHUN JI0 MIEPBOTO yCIEXa, B CEpUAX UCIBITAaHUN bepHyun
56 NmeTs mnpencraBieHuE O CIy4allHOM BEJIMYMHE M O PAaCHpeAciCHUU
' BEPOSITHOCTEMN
HmeTp mpezicTaBieHHE O 3aKOHE OOJIBIIMX YHCENT KaK O IMPOsBICHUU
5.7 3aKOHOMEPHOCTH B CIy4yailHOW M3MEHYMBOCTU U O POJIM 3aKOHa OOJIBIINX
quCceN B IPUPOE U O0IIeCTBe
6 I'eomeTpus
3HaTh TPUTOHOMETpPHUYECKHE (YHKIMU OCTPBIX YIJIOB, HAaXOAMTh C HX
6.1 MOMOIIIFI0  PA3JIMYHBIE  JJEMEHTHl  MPSIMOYTOJIBHOTO  TPEYTrOJbHUKA
' ("peweHue NpPSIMOYTOJIBHBIX TpeyrojbHUKOB"). Haxomute (¢ momolisio
KaJIbKYJIATOPA) AJTUHBI U YTJIbI 711 HeTaOJMYHbBIX 3HAYEHU I
6.2 [Tonb30BaThCs dhopmynamu MIPUBEACHUS u OCHOBHBIM

TPUTOHOMCTPUYCCKUM TOXKACCTBOM JII HAXOKIACHU A COOTHOIIICHHUH MCKOAY




TPUTOHOMETPUYCCKUMH BCINMYNHAMU

6.3

Hcnonb30BaTh TEOPEMbl CHUHYCOB M KOCHHYCOB JUISI HaXOXKICHHs
pa3jMyYHBIX D3JIEMEHTOB TpeyrosibHUKa ("pelieHne TpeyrojbHUKOB"),
IPUMEHSATh UX MIPU PELICHUH T€OMETPUUECKUX 3a7a4

6.4

Branerp TMOHATHSAMHU TpeoOpa3oBaHHs TOJOOMS, COOTBETCTBEHHBIX
aJIeMEeHTOB TON00HBIX ¢uryp. Ilomb3oBatbest cBoWcTBaMU TOM00US
NPOMU3BOJILHBIX (UTYp, YMETh BBIYHCIATH JJIMHBI U HAXOAUTh YIIIBI Y
nonoOupix Quryp. IlpuMeHsATH CBOWMCTBA MOAOOWS B TMPAKTHUECKUX
3ajadyax. YMETh NMPUBOJIUTH MPUMEPHI MOJOOHBIX (UTYP B OKpYIKaIOIIeM
MUpE

6.5

[Tonb30BaThcs TeopeMaMH O TPOU3BENEHHWU OTPE3KOB  XOpA, O
IIPOM3BEIEHUU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaTbCsl BEKTOpAMH, MOHUMATh X TEOMETPUUYECKUH U (PU3HUECKUIt
CMBICJI, IPUMEHATh UX B PEILICHUU I€OMETPUUECKUX U (PU3MYECKHX 3a1ady.
IIpuMeHATh CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB JUISI HAXOXKICHUS JUIMH U

yTJIOB

6.7

ITonp30BaThCs MCTOJAOM KOOpAWHAT Ha IINIOCKOCTH, IPHUMCHATL €ro B
PCIICHHUU I'COMCTPUYCCKUX U MMPAKTUICCKUX 3a1a4

6.8

Bitagers NOHATHAMU MPAaBUILHOTO MHOIOYTOJIbHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBL JYyTU OKPYXXHOCTHM W PaJAVMaHHOW Mephl yria, YMETb BBIYUCIIATH
IO Kpyra M ero 4vacted. IIpuMeHsATh IOJydeHHBIE yMEHHUS B
MIPAaKTUYECKUX 3a/a4ax

6.9

HaxonuTh ocM WM LEHTPHl CUMMETPUU (GUTYp, NPUMEHSTH JBHIKEHHS
IJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[TpuMeHSTh TOTydYeHHBIC 3HAHUS HA IPAKTUKE - CTPOUTHh MaTeMaTHYECKHe
MOJENu JUIs 3a7iad peasbHOW JKM3HU M TNPOBOAMTH COOTBETCTBYIOIINE
BBIYUCIICHHSI C IPUMEHEHHEM MOJ00MS ¥ TPUTOHOMETPUUYECKUX (DYHKIIMIA
(MoJNIB3YySCh, I7Ie HEOOXOIUMO, KAJIBKYJIITOPOM)

Tabnuma 6.6

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

Yucna ¥ BEIYUCICHUS

11

ParnmonanbHple yuCla, UppalMOHAJIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
JECSITUUHBIE TPOOH

1.2

MHO0XeCTBO ACHCTBUTEILHBIX YHCEN, JCHCTBUTEILHBIE YKCIa KaK OCCKOHEUHBIE
JCCATUYHBIC I[pOGI/I. B3aI/IMHO OJHO3HAYHOC COOTBETCTBHC MC)KI[y MHO>KECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOM NpsiMor. CpaBHEHHUE JCHCTBUTEIbHBIX
YHCel




1.3

Apudmerndeckue 1eMCTBUS C ACHCTBUTEILHBIMHU YACIAMU

W3mepenus, npubnmxeHus, oueHKU. Pa3mepbl 0ObEKTOB OKPYXKAIOLIETO MUPA,
JUINTENILHOCTh TPOIIECCOB B OKpyXaromeMm wMupe. llpubmmkeHHoe 3HavYeHUE

14 BEJIMYMHBI, TOUHOCTh NpuOmmkenus. Okpyriaenue uucen. IIpukunka u orneHka

pPEe3yJIbTaTOB BBIYMCIIEHUM
2 VYpaBHEeHMS U HEpaBEHCTBA

2.1 VYpaBHEeHUs ¢ OAHOM ITEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM

2.3 KBanpatHoe ypaBHeHue. Pernienne ypaBHeHUH, CBOIAIIMXCS K KBaAPaTHBIM

24 BI/IKBaI[pUaTHOG ypaBHeHue. [Ipumeps! perienust ypaBHeHUI TpeTheil 1 4eTBepTON
CTETICHEH pa3IoKeHnEM Ha MHOKHUTEIH

2.5 Pemenne npoOHO-paIiOHAIBHBIX YpaBHEHHHA

2.6 Cucremsl ypaBHEHUN

2.7 YpaBHeHHe ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk

2.8 Pemienue cuctem AByX JUHEHHBIX YpaBHEHUH ¢ ABYMS MEpEMEHHBIMU

29 PemeHUI/Ie CHCTEM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOE, a JIpyroe -
BTOPOU CTETIEHU

2.10 |I'paduyeckas nHTEpHpETAHS CUCTEMBI YPAaBHEHHUH C IBYMS TIEPEMEHHBIMH

2.11 |Pemenue TEKCTOBBIX 3aJ1a4 alreOpandecKuM CriocooomM

2.12  |YwucnoBble HEPABEHCTBA U UX CBOWCTBA

2.13  |PemeHne TMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM

2.14 | PemeHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM IepeMEeHHON

2.15 | KBazapaTHble HEpaBEHCTBA

216 ['paduueckast HMHTEpIpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
TIepEMEHHBIMH

3 OyHKITUH

31 KBanparnunas ¢ynkuus, ee rpapuk u cBoiictBa. Ilapaborna, KoOpaHWHATHI
BEPIINHBI 1apadoiibl, 0Cb CHMMETPUH MapadoIbl

3.2 I'paduku pynkuumit y = kx, y = kx + b u ux cBoiictsa

k
3.3  |I'paduxu Gpynxuuit Y = oY x® u ux cpoiictpa
3.4 |T'papuku pyHkimii Y = Jx, y = |x| u ux cBoiicTBa




Yucnosbie IIOCJICA0BATCIBHOCTHU

OHpe,I[CJ'ICHI/IC H CIOCOOBI 3aJaHusl 4YHMCIIOBBIX HOCHeﬂOBaTeHBHOCTCﬁ. 3a,Z[aHI/Ie

4.1 . . .
MOCJIEI0BATEIBLHOCTH PEKYPPEHTHOM (hopMysoi 1 popMyIioif n-ro dieHa
42 Apudmernueckass mnporpeccus. Dopmyasl n-ro  YiIeHa apUPMETHIECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX N YJICHOB
43 I'eomerpuyeckas mnporpeccus. @PopMyssl n-ro  4jieHa I'E€OMETPUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N YJICHOB
44 N3o0pakeHue wieHOB apu(phMETUUECKOU U TE€OMETPUUECKOM TPOTrPECCHil TOUKaMHU
' Ha KOOPJMHATHOM IJIOCKOCTH. JINHENHBIN U KCIIOHEHIIUAIBHBIA POCT
4.5 Crno’xHbI€ POLIEHTHI
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHne JaHHBIX B BUJE TAONUI, AUArpaMm, rpapuKoB, HHTEPIIPETALIHS
5.1 MaHHBIX. UTeHHWe M MOCTpOoeHHe TalNWll, AUarpaMM, rpaukoB MO pPeaTbHBIM
JTAaHHBIM
52 [TepecranoBKU U akTOpUAT
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronsauk ITackans. Pemenue 3a1a4 ¢ MCTI0Ib30BaHUEM KOMOMHATOPUKHU
55 ['eomerpuueckast BeposATHOCTb. CitydailiHbIi BbIOOp TOUKM M3 (UTYphl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAaHUH /10 IEPBOTO ycnexa
57 Cepust ucneitTannii bepuymnu. BeposTHOCTH cOOBITUH B CEpPUU MCIBITAHUN
' bepnymu
5.8 CrnyuaiiHas BeJIMUMHA U paclpee/ICHUE BEPOSTHOCTEN
59 Marematnueckoe oxxugaHue u - gucnepcus. Ilpumepel MareMaTHdeckoro
' OKHJaHUS KaK TEOPETUYECKOTI0 CPETHEr0 3HAYCHUS BEIMYMHBI
510 MaremaTnueckoe 0XKMIaHNuE U JUCTIEPCHUS CITy4yallHOM BEJIMYMHBI "UHUCIIO YCIIEXOB
' B C€pUU UCHbITaHUN bepHymm"
511 [Tonsitne o 3akoHe OonpImx uwncen. M3mepeHHe BEpOSTHOCTEH C MOMOIIBIO
' yacToT. Posb 1 3HaueHue 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U 00IIecTBE
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXIECTBO. DOPMYIIbI MPUBEACHUS
6.2 Pemienne TpeyroqbHUKOB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. PemieHue
' IIPAKTUYECKHX 3a/1a4 C UCII0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [Ipeo6pazoBanue momobus. [1omo0me cCOOTBETCTBEHHBIX IIEMEHTOB




6.4 TeopeMa 0 Mpou3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BENCHUN OTPE3KOB
' CEKYILHX, TEOpEMA O KBaJpaTe KacaTeabHOU
Bexkrop, nnuHa (MOAysb) BEKTOpA, COHANIPABICHHBIE BEKTOPHI, IPOTUBOIOI0XKHO
6.5 HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopaMu. Pa3ziokeHue BeKTopa MO JABYM HEKOJUIMHEApHBIM
BEKTOpaM
6.6 Koopaunarsl Bektopa. CkansipHOE NPOU3BEAEHUE BEKTOPOB, NPUMEHEHUE IS
' HAXOXJICHUS JIJTUH U YTJIOB
JlexapToBbl KOOpAMHATHI HAa IUIOCKOCTU. YPaBHEHUS MPSMOM U OKPYKHOCTH B
6.7 KOOpPJIMHATAX, MEePECCUCHUE OKPYKHOCTEH M MPSMbIX. METoJl KOOpJUHAT U €Tro
MIPUMEHEHUE
6.8 [IpaBrIIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna oxpyxxHoctu. ['pangycHas u paauaHHas Mepa yria, BBIYMCICHUE JITUH YT
OKPYKHOCTEH
6.10 |IImomanp Kpyra, CEKTOpa, CErMEHTA
6.11 JB>KeHUST TUIOCKOCTM M BHYTPEHHUE CUMMeETpun ¢uryp (3eMeHTapHbIe
' npeacrasienus). [Tapamiensubiii neperoc. [ToBopot

7.Acnoab3yeMblii  nepedyeHb (Koaumpukarop) mnpoBepsieMbIX TpeOOBaHMH K
pe3yJbTaTaM OCBOEHUSI OCHOBHOIl 00pa3oBaTe/IbHOIl NPOrpaMMbl OCHOBHOIO 00LIero
00pa3oBaHusl U JIEMEHTOB COACP:KAHUSA IJIA NMPOBEICHUSI OCHOBHOI0 rOCyJAapCTBEHHOI0
IK3aMeHa no martematuke (aajee - OI'J nmo maremaTnke)

Tabmuna 7.1
IIpoBepsembie Ha OI'D no marematuke TpeOOBaHUS
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOT'0 00111eT0 00pa3oBaHus
Kon [TpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pe3yabTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIHbHOM MPOTPAMMBI OCHOBHOT'O 00IIIeT0 00pa3oBaHuUs
TpeGoBaHUS Ha ocHOoBe PT'OC

1 YMeHne ornepupoBaTh MOHATHSIMH: MHOYKECTBO, IOJIMHOYKECTBO, OTIEPaAIHH

HaJl MHO’KECTBAMU; YMEHHUE OTIEPUPOBATH MOHATUSAMHU: Tpad, CBIA3HBIHN rpad,
JIEPEBO, LIUKJI, MPUMEHSATh UX MPH PEIICHUH 337a4; YMEHUE UCII0Ib30BaTh
rpaduyeckoe IpeJCTaBI€HHE MHOXECTB JUIl OINHUCAaHHUS peabHBIX
IPOIIECCOB U SBJICHUHN, IPU PEIICHUH 3aj1ay U3 IPYTUX YUEOHBIX ITPEIMETOB

2 YMeHue omnepupoBaTh MOHATHSMH: OIpeAeNeHHe, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHME  paclo3HaBaTb  MCTUHHBIE M JIO)KHBIE
BBICKA3bIBAaHUS, TPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBHICKA3bIBAHUI

3 VYMeHue omnepupoBaTh IMOHATUSAMHU: HATypalbHOE YMCIIO, IIPOCTOE U
COCTaBHOE YUCIIO, AECIUMOCTh HATYPAJIbHBIX YHCEI, IPU3HAKU JECIUMOCTH,




11eJI0€ YUCJI0, MOAYJIb YHCIIa, OOBIKHOBEHHAS IPO0b U JeCATUYHAs APOOb,
CTaHJAPTHBIA BHJ YHCIA, PAIMOHAILHOE YUCIIO, UPPAIMOHATBHOE YHCIIO,
apuMETUYECKHI KBaJpPAaTHBIH KOPEHb; YMEHHE BBIMOJHATH ACHCTBHUS C
qyucijiaMu, CpaBHI/IBaTb nu YHOPHILOqHBaTB qucJia, Hpe[[CTaBJISITB qyuciia Ha
KOOPJIMHATHOW TPSMOMW, OKPYIJIATh YMCIIA; YMEHHE JACNIaThb NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IMOHATHSMH: CTENEHb C LEJIbIM II0Ka3aTeseM,
apumMeTuyecKuid KBaJIpaTHBII KOpEHb, MHOTOWIEH, alreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH cTeneHu OoJblie
€IMHMIIBI; YMEHHUE BBIMOJIHATH pacdyeThl mo (opmMyliaM, IpeodpazoBaHus
HENbIX, TPOOHO-PAIIMOHAILHBIX BBIPAKEHUN M BBIPAKCHUN C KOPHIMH,
pa3oKeHNEe MHOTOWIEHA HA MHOXHUTENH, B TOM YUCJIE C UCIOJIb30BaHUEM
(dopMyJ1 pa3HOCTH KBAaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe OonepupoBaTh MOHATHAMH: YHUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHME pellaTh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
paloHaIbHbIE YPABHEHHUS C OJIHOM IEPEMEHHOM, CHCTEMBI ABYX JTUHEINHBIX
ypaBHEHHIA, TMHEWHBIC HEPABEHCTBA U IX CUCTEMBI, KBaJ[paTHBIE U IPOOHO-
paloOHalIbHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOH, B TOM 4HCIE IIPH
peleHun 3a4ad U3 JPYrux MPEeAMETOB M NPAKTHUYECKUX 33]ad; YMEHUE
MCII0JIb30BaTh KOOPAMHATHYIO NPSIMYIO M KOOPAUHATHYIO IUIOCKOCTH IS
M300paXeHUs! pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: (QYyHKUMS, Tpaduk (QyHKUUH, HYIH
(GYyHKLIMU, MPOMEXYTKH 3HAKOINOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHHUS,
yObIBaHMS, HaWOOJIbIIEE M HAaUMEHbIIEe 3HAaYeHUs (QYHKIUH, yYMEHHUE
ONEpUpPOBaTh MOHATUAMU: TMpsMas MPONOPLHUOHAIBHOCTb, JIMHEWHAs
¢GyHKIMA, KBaApaTHuHas (QyHKUUSA, oOpaTHas MPONOPLIUOHAIBLHOCTb,
napabosa, runep0osa; yMeHUe CTPOUTh Ipaduku (GYHKIMHA, HCIOIb30BAThH
rpaduku Juisl onpeAeNieHUs] CBOMCTB IPOILIECCOB U 3aBUCUMOCTEH, IS
peleHus 3ajad M3 APYruxX Y4eOHBIX MPEIMETOB U pPEaJbHOM KU3HU;
YMEHHE BbIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUNHAMU

YMeHue oneprupoBaTh MOHATUSAMU: MTOCIIEI0BATEIBHOCTD, apUpMeTHYECKas
U TeoMeTpuyeckass IMpPOrpeccHH; YMEHHE UCIOJIb30BaTh CBOMCTBA
MOCJIEeI0BaTeNbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO 4WieHa MpU PelIeHUH
3a1a4, B TOM YHCJE 3a/a4 U3 APYTUX y4eOHBbIX MPEAMETOB U peaibHOU
KU3HH

YMeHue pemiarsb 3a1a4i pa3HbIX TUIIOB (B TOM YHMCIIE Ha MPOLIEHTHI, 10U U
4yacTH, ABM)KEHUE, paboTy, 1IeHy TOBAPOB U CTOMMOCTh MOKYIIOK M YCIYT,
HAJIOTH, 3aJa4d U3 OOJIaCTH YNPABJICHUS JHUYHBIMH W CEeMEHHBIMU
(¢buHaHCaMM); YMEHUE COCTABIIATH BHIPAKEHHUS, YPABHEHUSI, HEPAaBEHCTBA U
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJOBaTh IIOJIYYEHHOE PELICHUE WU
OLICHUBATh MPaBAONOI00HOCTh MOTYYEHHBIX PE3yIbTaTOB

YMeHnue onepupoBarh NOHIATUSIMU: (QUTYpa, TOUKA, OTPE3OK, MpsiMasi, 1yd,
JOMaHasi, YroJ, MHOTOYTIOJIbHHUK, TPEYIOJIbHUK, PpaBHOOCIPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHUKHU, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OuccekTpuca u BBICOTA TPEYIroJbHUKA, YETBIPEXYTOJIbHUK,
napajuiesiorpaMM, — poM0,  NPSMOYTOJbHUK,  KBajapar,  Tpareuus;




OKpY)KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemarh 3a1a4i, B TOM YHCIIE U3 TIOBCEAHEBHOM KHU3HH,
Ha HaXO0XXJCHHUE T€OMETPHUYCCKHX BEJIIMYMH C NPHUMEHEHHEM H3Y4YEHHBIX
CBOWCTB GUryp u (pakToB

10

YMeHue OomnepupoBaTh IMOHATHSAMHU: PABEHCTBO (QHUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauICIbHOCTh U MEPHEHUKYISPHOCT MPSIMBIX, yroJl
MEXTY MPSIMBIMH, IEPIICHINKYIISIP, HAKIOHHAS, TPOEKIHS, Togooue puryp,
NOJ00HBIE TPEYroJIbHUKU, CHMMETPHSI OTHOCHTEIBHO TOYKH M TPSMOIi;
YMEHHUE paclo3HaBaTb pPaBEHCTBO, CHUMMETPHIO U mojpodue uryp,
HapauIeIbHOCTh U EPIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE

11

YMeHue onepupoBaTh MOHATUSIMH: JUJIMHA, PACCTOSHUE, Yroj (BeIWYHHA
yrila, CHHYC ¥ KOCHHYC YTJIa TPEYroJIbHUKA), TUIOIIa/Ib; YMEHHE OLICHUBATH
pa3Mepsl IIPeIMETOB U 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHSITh
dbopMysIBl IEPUMETPA U TUIOMIAJAN MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH
U IUIOIIAIU Kpyra, oobeMa IpsMOYTOJIbHOTO Mapasliesenurea; yMEeHue
MPUMEHSTH MPU3HAKU PABEHCTBA TPEYTOJILHIUKOB, TEOPEMY O CYyMME YTJIOB
TpeyroibHuka, Teopemy Iludaropa, TpuronomeTpudeckue COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSHUM, IO

12

YMenue u3zo0paxarb IUIOCKME  (urypel M MX ~ KOMOUMHAIMH,
IPOCTPAaHCTBEHHbIE (GUIYphl OT PYKH, C TOMOLIBI YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIMCAHHUIO

13

YMeHue onepupoBarh MNOHATHAMU: IPSIMOYIOJIbHAsS CHCTEMa KOOpAUHAT;
KOOPJIMHATBI TOUYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA
YHUCIIO, CKAJLIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHME HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI JIs IIPEACTABIICHUs JAaHHBIX U PELIEHUs 3a]1a4, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOMKOBBIE U KPYTOBBIE TUAarpaMMBbl,
TabMuIBI, cpenHee apudmeTHyeckoe, MenuaHa, HauOoibllee U
HauMEHbIlIee 3HAUYEHHUS, pa3Max 4YHCIOBOro HaboOpa; yMEHHUE H3BIIEKaTb,
UHTEPIPETUPOBATH U MPEOOPa30BbIBATh HMH(POPMAIHIO, TPEJICTABICHHYIO B
Tab/IMIax ¥ Ha Juarpammax, OTpa)karollyl0 CBOWCTBAa M XapaKTEPUCTUKH
pEaIbHBIX IPOLECCOB U SBJICHMUM; YMEHHME DAclO3HAaBaTb W3MEHUYHUBBIC
BEJIMYMHBI B OKPYXKAIOILIEM MHUpE

15

YMeHue omnepupoBaTh IMOHATUSAMHU: CIIy4alHbI ONBIT (CIydalHBIH
HKCIEPUMEHT),  3JEMEHTapHOoe  coObITHE  (PJIEMEHTapHBIA  HMCXOJ)
CIIy4altHOTO OTBITA, CIYYalHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE
HaXOJUTh  BEPOSTHOCTU  CIIy4yallHBIX  COOBITUH B  ONBITaX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PellaTh 3a/1auu
METOIOM OpPraHMW30BAaHHOTO Iepedopa W C HCIOJb30BaHUEM IpaBUIIa
YMHOXEHHS; YMEHHE OLIEHHUBAaTh BEPOSATHOCTU pEATbHBIX COOBITUH H
ABJICHUH, NTIOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHII B OKpYXarollleM MHpe U B >KM3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENI U €ro
POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHne BRIOMpATh MOAXOMSIINA U3YICHHBIM METOJ JJIs PEIICHUS 3a]1a4H,




MPUBOJIUTH NMPUMEPHI MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
JKU3HHM, Pacro3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE,
OMKCHIBATh OTJAENIbHbIC BBIAAIOIINECS PE3yJbTaThl, MOITYYCHHbIE B XOJI€
Pa3BUTHUSI MATEMATUKHU KaK HayKH, IPUBOAUTH MPUMEPbI MAaTEMaTUYECKUX
OTKPBITHI U UX aBTOPOB B OT€UECTBEHHOM U BCEMUPHON UCTOPHUH

Tabuuna 7.2
IlepeueHs 351eMEHTOB coepkKaHusl, IpoBepsieMbIx Ha OI'D
110 MaTeMaTHKe
Kon [TpoBepsieMblii 37IeMEHT coaepKaHUs
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haky 1eIMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U AECATHYHBIC APOOH, MPOLIEHTHI, 0ECKOHEYHBIE TIEPHOAMYECKIE
Ipodu
1.3 PannonaneHele yncna. ApupmeTnyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaMHU

1.4 JHeiictButenpupie uncia. ApudMeTHdeckue omnepanuud ¢ JIeHCTBUTEIbHBIMU
YUCITaMH

1.5 [TpuOn>keHHbIE BBIYMCIEHUS, MpaBUia OKPYIJIEHMs, MNPUKUIKA M OLEHKa
pe3yJibTaTa BBIYUCICHUN

2 Anrebpanueckue BhIPAXKEHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMHU )
2.2 Crenenp ¢ nenblM nokaszareneM. CrTeneHb € pallMOHAIBHBIM I10Ka3aTeIEM.

CBoiicTBa cTeneHu

2.3 MHoOro4ieHbl

2.4 Anrebpanueckas 1poob

2.5 Apudmernueckuit KOpeHb HaTYpaIbHOHU cTeneHu. JledcTBHs ¢ apupMeTHIeCKUMU
KOPHSIMH HaTypaJbHON CTEIEHH

3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Llensie u npoOHO-paloHanbHbIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUU

3.2 Llenmsie w ApOOHO-palMOHANBHEIE HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
HEpaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucoBsie MOCJICA0BATCIBHOCTHU

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH




4.2

Apudmernueckass U reomerpuueckas mnporpeccun. Dopmyna  CIIOXKHBIX
MPOLICHTOB

5 OyHKIMU
5.1. Oynkuus, cnocoOsl 3aganus pyHkuuu. ['papux Gyaxun. O01acTe onpeaeneHus
U MHOXECTBO 3HaueHud  ¢Gynkumu. Hynmm  dyakuum.  [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbl H
MUHUMYMBbI GyHKIuU. HauOoinbliee ¥ HauMeHbllee 3Ha4YeHHE (QYHKIMHU Ha
IPOMEXKYTKE
6 Koopaunats! Ha npsiMOii U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHne reoMeTpuuecKiX BeIUUrH
7.6 BexkTops! Ha TII0CKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padur
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