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5. Hoypounoe niIaHupoBaHHe eBHa
10 KJIACC Tabimmna 5.1
No Tema ypoka KOJINYECTBO
n/n 4acoB Ha
[IPaKTUYECKHE
paboThI
1. | MuoxectBo, onepanuu HajJ MHOXecTBaMu. [luarpammel Diiniepa—Benna 0.5
2. Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, 0.5
OeckoHeuHbIe nepuoanueckue npoou. [popunaxmuxa JJJ[TT.
3. | Apudmerrdeckue ornepanuu ¢ pariOHAIbHBIMA YUCIIAMH, 0.5
peoOpa30BaHMUs YUCIOBBIX BHIPAKCHHUN
4. | Ilpumenenue qpoOeit ¥ MPOLEHTOB JUIsl pELLICHUs IPUKIIAAHBIX 33134 U3 0.5
pa3JIMYHBIX OTPaCiEll 3HAHUW U PEaJIbHOW KU3HU
5. | [Ipumenenue apoGeit ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 U3 0.5
pa3IMyYHbIX OTpacyiel 3HaHUN U peanbHON KU3HU. [Ipubuiis.
6. | HdeiicTBuTenpHble uncia. PainoHanbpHble U UppallMOHAIbHBIC YUCIa 0.5
7. | CrapToBasi KOHTpoJIbHasi padora (40 MuH) 0
8. | Apudmernueckue onepanuy ¢ AUCTBUTEIHHBIMHI YHCIAMH. 0.5
[TpuGnuxEHHbBIE BEIUMCIIEHUS, TPABUIIA OKPYTIICHHS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTta BBIYMCIEHUN T0pMO3HOU U OCMAHOBOUHDIU NYMb.
9. ToxaecTBa U TOXKAECTBEHHbBIE MPeoOpa3oBaHUs 0.5
10. | YpaBHeHHe, KOPEHb YpaBHEHHSI 0.5
11. | HepaBeHCTBO, pelieHre HepaBEHCTBA 0.5
12. | Merox nHTEpBAIOB 0.5
13. | Pemenue nenpix U IpoOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB 0,5
14. | KonTpouasHasi padoTa no Teme "'MHOKeCTBAa PAIIHOHATbHBIX H 0
AeiiCTBUTENBHBIX Yncesl. PannonaabHble ypaBHEHUs M HEPABEHCTB'
(40 mun)
15. | ®ynknus, cnocoObl 3a1aHus GpyHkunu. BzanMmHo oOpatHble pyHKINN 0.5
16. | I'padux Gpynkuuu. O6macTb onpeaeneHns 1 MHOKECTBO 3HAaUEHU I 0.5
¢byaknnu. Hymn ¢pyaknmu. [TpoMexxyTKH 3HAKOTTOCTOSIHCTBA.
Haxooicoenue npotioentozo nymu, ucnonv3ys epagux.
17. | UeérHble 1 HeUETHBIE PYHKINH 0.5
18. | Crenens ¢ nensiM nokaszareneM. CTangapTHas popma 3anucu 0.5
JNIEUCTBUTEIILHOIO YHCia
19. | Ucnonp3oBanue moaxoasmieit Gopmbl 3arucu AeHCTBUTEIBHBIX YUCEI IS 0.5
peleHsl MPaKTHYECKHUX 3a/1a4 W MPEJICTABICHUS JAHHBIX
20. | Crenennas (h)yHKIHS C HATYpAJILHBIM U IIEJIBIM TTOKa3zateneM. E€ cBoiicTBa 0.5
1 rpaduk
21. | Apudmerndecknii KOpeHb HATYpabHON CTETIEHU 0.5
22. | Apudmernueckuii KOpeHb HaTYpPaJIbHON CTENIEHH 0,5
23. | CoiicTBa apu(p)MEeTHIECKOTO KOPHSI HATYPaJTbHON CTEIIEHH 0.5
24. | CoiicTBa apu(ph)METHIECKOr0 KOPHs HATYpaJIbHON CTENECHH 0.5
25. | CpoiicTBa aprMeTHUECKOT0 KOPHS HAaTYpaJIbHON CTENEHU 0.5
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26. | lleiicTtBus ¢ apuMEeTHUCCKUMHU KOPHSIMHU N—OW CTENEHU 0.5
27. | deiicTBus ¢ apu)MEeTHIECKUMHU KOPHSIMHU N—OM CTETIeHU 0.5
28. | llelicTtBus ¢ apuMEeTHUCCKUMHU KOPHSIMHU N—OW CTENEHU 0.5
29. | HeiicTBus ¢ apuMeTHIECKUMHU KOPHIMH N—0ii cTenenu. Pacuem 0.5
MUHUMATIbHBIX CPOKO8 Kpeouma, y0081emeopaoujux mem uiu UHbIM
YCOBUAM
30. | HeticTtBus ¢ apuMEeTHUCCKUMHU KOPHSIMHU N—OW CTENEHU 0.5
31. | Pemenue uppanuoHanbHBIX YPaBHEHUH U HEPABEHCTB 0.5
32. | Pemenune uppanmoHanbHBIX YpaBHEHUH 1 HEPABEHCTB 0.5
33. | Pemenue upparoHaIbHBIX YpaBHEHUN U HEPABEHCTB 0.5
34. | Pemenue uppanmoHanbHBIX YPAaBHEHUH U HEPABEHCTB 0.5
35. | Pemenue upparoHaIbHBIX YpaBHEHUN U HEPABEHCTB 0.5
36. | CBoiicTBa U rpaduK KOpHs N-Oi CTENEHH 0.5
37. | CpoiicTBa u rpadMK KOpPHS N-OH CTEIIEHU 0.5
38. | KonrpoJbHasi padora no teme "ApupmMeTHIeCKHit KOPeHb N—Oi 0
crenenu. UppaunonanabHbie ypaBHeHUus U HepaBeHcTBa'' (40 MuH)
39. | Cunyc, KOCMHYC ¥ TaHT€HC YUCIOBOTO apryMeHTa 0.5
40. | CuHyc, KOCHHYC U TAHT€HC YHCIOBOTO apryMeHTa 0.5
41. | ApkcuHyc, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 0.5
42. | ApKCUHYC, apKKOCHHYC U apKTAaHT€HC YMCIOBOTO apryMeHTa 0.5
43. | TpuroHomMeTpHuuecKasi OKpYKHOCTb, OIIpeJIelIeHue TPUTOHOMETPHUECKUX 0.5
(YHKIMH 9MCIOBOTO apryMEeHTa
44. | TpuroHoMeTpHuecKasi OKpY>KHOCTb, OIIpeJIe]IEHue TPUTOHOMETPHUECKUX 0.5
(YHKIMH 9MCIOBOTO apryMEeHTa
45. | KonTpoJbHas padora 3a nosyroaue (40 Mmun) 0
46. | OcHOBHbIE TPUTOHOMETPHUUYECKHE (HOPMYJIBI 0.5
47. | OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI 0,5
48. | OcHOBHbIE TPUTOHOMETPUYECKHE (HOPMYJIBI 0.5
49. | OcHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYIIBI 0.5
50. | IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUHN 0.5
51. | IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUHN 0.5
52. | IIpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 0.5
53. | [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpaXXeHUH. Pewenue 3a0au 0.5
AHMUKOPPYRYUOHHO20 COOEPAHCAHUS
54. | IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUHN 0.5
55. | Pemenne TpuroHoMeTpuYeCKUX ypaBHEHUN 0.5
56. | PerieHue TpUroHOMETPHUUECKUX YpaBHEHUN 0.5
57. | Pemienne TpUroHOMETpUYECKUX YpaBHEHUN 0.5
58. | Permenne TpUroHOMETPHUYECKUX YPaBHEHHUI 0.5
59. | Perienue TpUrOHOMETPUYECKUX YPAaBHEHHH 0.5
60. | Pemmenne TpUrOHOMETPUYECKUX YPaBHEHHUN 0.5
61. | KonTpoabsHasi pa6ora nmo Teme "®@opMyIbl TPUTOHOMETPHH. 0
Tpuronomerpuyeckue ypasHenus' (40 MuHn)
62. | IlocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUS OCIEN0BATENILHOCTEA. 0.5
MOHOTOHHEBIE MTOCIIETOBATETLHOCTH
63. | Apudmernueckas u reomeTpuueckas nporpeccuu. Vicronb3zoBanue 0.5
MIPOTPECCUU JIJIsl PEIICHUS] pEalTbHBIX 3a/1a4 MPHUKIIAJHOTO XapaKTepa
64. | beckoHeuHO yOBIBaroIas reoMeTpudeckas mporpeccus. Cymma 0.5
0ecKOHEYHO yOBIBAIOIIECH reoMeTpruIecKoi Iporpeccuu. I 0008otl
npoyenm, uHgaayuu.
65. | Popmyna ClOXHBIX NpoueHToB. [lpogunakmuxa JJ[TT 0.5




66. | dopmyra CIIOKHBIX TTPOLICHTOB 0.5
67. | UToroBasi KOHTpoJbHas padora (40 Mmun) 0
68. | O06oOmeHue, cucTeMaTr3alus 3HaHUK 3a Kypce aareOpbl 1 Hadasl 0,5
MaTemaTruueckoro aHaausa 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 u 31
11 KJIACC tabnuna 5.2
Ne Tema ypoxka KOJIMYECTBO
n/m 4acoB Ha
NPaKTUYECKHE
paboThI
1 CreneHb ¢ palliOHAIBHBIM ITOKAa3aTeIeM 0,5
2 CBoiicTBa cTEEHU 0,5
3 [IpeoOpaszoBanHue BhIpaXEHUH, COIEPKAIINX PAIMOHAIbHBIC CTEIIEHU 0,5
4 ITpeoOpa3oBanue BRIpAKECHHUN, COACPIKAIINX PAIIHOHABHBIC CTEIICHH 0,5
5 [IpeoOpaszoBanue BeIpaXKEHUH, COIEPKAIINX PAIMOHAIbHBIE CTCTICHH. 0,5
Pewenue 3a0au anmuxoppynyuoHHo20 co0epHCanusl.
6 ITokazarenbpHble ypaBHEHUS! M HEPABEHCTBA 0,5
7 Bxoanasi koHTposIbHasA padoTa (40 MuH) 0
8 IlokazarenbHble ypaBHEHUS! M HEPABEHCTBA 0,5
9 ITokazarenpHble ypaBHEHUS! M HEPABEHCTBA 0,5
10 | Iloka3arenbHbIC ypaBHEHHs 1 HEPABEHCTBA 0,5
11 | Iloka3zarenvHas GyHKIMS, €€ CBOICTBA U rpaduk 0,5
12 | KonrposnHas padora no teme «CTeneHb ¢ pallMOHAIbLHBIM 0
nokasareJieMm. Ilokasareabnas pynkuus. IlokasarenbHble ypaBHeHUs
U HepaBeHCTBa» (40 MUH)
13 | Jlorapudm uncna 0,5
14 | JlecsTuuHbIE M HATypaJibHbIE JIOTapU (MBI 0,5
15 | IIpeoGpa3oBaHue BhIpaKEHUH, COAEpKAIIUX JIOTapHUPMBbI 0,5
16 | IlpeoGpa3oBaHue BIpAXKEHUH, COIEpIKAIINX JIOrapU(pMbl 0,5
17 | IlpeoGpa3oBaHue BbIpaK€HUH, COAEpKAIIUX JJOTapUPMBbI 0,5
18 | IlpeoOpa3oBaHue BhIpAXKEHUH, COIEpIKAIINX JIOrapU(pMbl 0,5
19 | Jlorapudmudeckue ypaBHEHHS U HEPABEHCTBA. [Ipumepvl pyHKYUOHATLHBIX 0,5
3asucumocmeli 8 peaibHulX NPOYeccax U s8NEHUAX, CEA3AHHbBIX C
Koppynyueil.
20 | Jlorapudmuyeckre ypaBHEHHs 1 HEpaBEeHCTBA 0,5
21 | Jlorapudmuyecke ypaBHEHHs 1 HEpaBEeHCTBA 0,5
22 | Jlorapudmuyeckiie ypaBHEHHs 1 HEPAaBEHCTBA 0,5
23 | Jlorapudmuueckast pyHKIHs, €€ CBONCTBA U TpaduK. 0,5
24 | Jlorapudmuueckas pyHkims, e€ cBoiictBa u rpaduk. [IpoBepounas 0,5
pabora (20 muH)
25 | Tpuronomerpudeckne QYHKINHU, HX CBOMCTBA U rpaduKu 0,5
26 | TpuroHomerpuyeckue GyHKIMHU, UX CBOMCTBA U rpaduku 0,5
27 | TpuroHoMmeTrpuyeckue GyHKIMHU, UX CBOMCTBA U rpaduku 0,5
28 | Tpuronomerpudeckne QyHKINHU, HX CBOMCTBA U rpaduKu 0,5
29 | IIpumepbl TPUTOHOMETPHUUECKUX HEPABEHCTB 0,5
30 | [IpumMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 0,5
31 | IIpumepbl TPUTOHOMETPHUUECKUX HEPABEHCTB 0,5
32 | [Ipumepsl TPUTOHOMETPUIECKUX HEPABCHCTB 0,5




33 | KonrpoabHasi padora no teme "Jlorapudpmudeckasi pynkuous. 0
Jlorapugmnyeckue ypaBHeHHs U HePaBeHCTBA. TpUroHOMeTpHYECKHeE
¢yuxkuuu u ux rpaduxu. Tpuronomerpudeckue Hepasencrsa' (40
MHWH)
34 | HenpepsiBHBIC DYHKIMH. Pewernue 3a0ay aHmukoppynyuoHH020 0,5
codepocanus. bankoeckue exnaovi. Ungnayus.
35 | Meroa uHTEpBAJIOB ISl pEIICHUST HEPABEHCTB 0,5
36 | Metoa nHTEpBAJIOB JIJIs pEIICHHUS] HEPABEHCTB 0,5
37 | IIponsBognas GyHKIMN 0,5
38 | IlpousBoanas GpyHKIINK 0,5
39 | 'eomerpuueckuii ¥ GU3NIECKUNA CMBICI TPOU3BOIHOM 0,5
40 | I'eomeTpuueckuii ¥ GU3MUECKHUI CMBICT TPOU3BOTHOM 0,5
41 | IIpon3BoaHbIE HIEMEHTAPHBIX (DYHKIMNA 0,5
42 | KonTpoabHas pa6ora «IIpon3BoaHbie djieMeHTapHBIX GyHKnmii» (40 0
MHH)
43 | IlpousBogHast CyMMbI, TPOU3BEICHHUS, YaCTHOTO (PYHKIIUN 0,5
44 | Tlpon3BoaHasi CyMMBI, IPOU3BENICHHS], YACTHOTO (PYHKIIUH 0,5
45 | [Ipon3BoaHast CyMMBI, IPOU3BEICHHS], YACTHOTO (DYHKIIUIH 0,5
46 | IlpumeneHue MPOU3BOAHOMN K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 0,5
IKCTPEMYMBI
47 | IlpumeHeHue MPOU3BOAHOMN K UCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U 0,5
IKCTPEMYMBI
48 | IlpumeneHue NpOU3BOAHOMN K UCCIIEJOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 0,5
IKCTPEMYMBI
49 | IlpumeHeHue MPOU3BOAHOMN K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 0,5
IKCTPEMYMBI
50 | HaxoxxneHnue HauOONIBIIET0 U HAMMEHBIIETO 3HaUeHUsl (PYHKIIUU HA 0,5
orpeske. [Ipogunaxmuxa J[J[TT
51 | HaxoxxaeHue HauOObIIero 1 HAMMEHBIIETo 3HaUeHusl (DYHKIIUU Ha OTPEe3Ke 0,5
52 | HaxoxeHue HanOOJIbIIer0 M HAWMEHBIIET0 3HaYeHUs (DYHKITUU HAa OTPE3KE 0,5
53 | Haxoxaenue HanOOJIbIIero M HAMMEHBIIIETO 3HaAYeHUs (DYHKITUU HAa OTPE3KE 0,5
54 | HaxoxxaeHue HauOOJbIIero 1 HAMMEHBIIEro 3HaueHusl (DYHKIIUU Ha OTPe3Ke 0,5
55 | Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HaUeHUsT (DYHKIIMU Ha OTPE3Ke 0,5
56 | [IpuMeHeHne MPOU3BOAHOMN [JIsl HAXOKCHUS HAUTYYIIIETO PEIIeHUs B 0,5
MPUKJIAIHBIX 337a9ax, JUIS ONPESICHUS] CKOPOCTH TpoIlecca, 3aJaHHOTO
¢dbopmynoit i rpadgukom
57 | KoutpoabHasi padora no teme "IlponsBoanas. [Ipumenenne 0
npou3BoaHoii'" (40 Mmun)
58 | IlepBooOpa3nas. Tabymira mepBooOpPa3HBIX 0,5
59 | IlepBooOpa3nas. Tabymira mepBooOpPa3HBIX 0,5
60 | MuTerpan, reomeTpruecKuil 1 GU3NYECKH CMBICT HHTETpaja 0,5
61 | UuaTerpan, reomerpuueckuii 1 GU3NIECKHUIA CMBICI HHTETpaa 0,5
62 | UuTerpai, reoMeTpuuecKuil 1 (U3NYECKU CMBICI HHTErpaa 0,5
63 | Berauciienne uaTerpana no Gopmyine Herorona—JleiiOnua 0,5
64 | Beruucnenue unrerpana no gopmyne Hetorona—JleiiOnua 0,5
65 | Beruuciienne unTerpana no Gpopmyne Herorona—JleiOnuma. Boiuucienue 0,5
NPOUOEeHHO20 NyMiu, CKOPOCMU, YCKOpeHue mead.
66 | Beruucnenue nnrerpaina no gopmyne Hetorona—JleitOnuma. 0,5
IIpoBepounas padora (20 Mmun)
67 | Cuctembl IMHEWHBIX ypaBHEHUN 0,5
68 | Cuctembl TMHEHHBIX YpaBHEHUN 0,5




69 | Pemenue nmpukiagHbIX 337124 C TOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHCHHI 0,5

70 | PemeHnue mpuKIagHBIX 32/1a4 C IOMOIIBIO CUCTEMBI THHEHHBIX YPAaBHEHUH. 0,5
Ipodhunaxmuxa J[J[TT

71 | Cuctembl ¥ COBOKYITHOCTH ILI€JIBIX, PALIMOHAIBHBIX, UPPALlMOHAJIbHBIX, 0,5
MOKa3aTeNbHBIX, JIOTApU(PMUIECKUX YPAaBHCHUI U HEPABCHCTB

72 | CucteMbl 1 COBOKYITHOCTH LEJIBIX, PAIIHOHATBHBIX, UPPALIMOHATIBHBIX, 0,5
MOKa3aTeNbHBIX, JIOTApU(PMUISCKUX YPAaBHCHU U HEPABCHCTB

73 | Cucrembl 1 COBOKYITHOCTH LEJIbIX, PAIIHOHATBHBIX, UPPAIIMOHATLHBIX, 0,5
MMOKa3aTeIbHBIX, JIOTAPU(PMUIECKUX YPABHCHHUIN  HEPABCHCTB

74 | CuctemMbl ¥ COBOKYITHOCTH ILI€JIBIX, PALlMOHAIBHBIX, UPPALlMOHAIbHBIX, 0,5
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX YPAaBHCHU U HEPABCHCTB

75 | Ucnionp3zoBanue rpadukoB PyHKIUHN U1 pEIICHUS] YPABHEHUH M CHCTEM 0,5

76 | Mcnonp3oBanue rpadukoB GyHKIMN AJIs pEIICHUs] YpaBHEHUH U CHCTEM 0,5

77 | llpumeHeHue ypaBHEHUIA, CUCTEM U HEPABEHCTB K PEIICHUIO 0,5
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PEaTbHOM
JKH3HHU

78 | KonTposabHasi padora nmo teme ""UHTErpaj u ero npuMeHeHusl. 0
Cucrembl ypasHenuii' (40 mun)

79 | HatypanpHble 1 1eNIbIe YHCTIa B 33]ja4aX U3 peaJbHOM KU3HU 0,5

80 | HarypanpHble 1 11eible YnCIa B 3a/1a4ax U3 peaibHOM KU3HU 0,5

81 | HarypanbHble U IeNIbIe YHCTIa B 33]ja4axX U3 pealbHOH XU3HU. Pewenue 0,5
3a0a4 AHMUKOPPYNYUOHHO20 COOEPIHCAHUS

82 | IIpusHaku ACIMMOCTH IEIBIX YHCEIT 0,5

83 | [Ipu3HaKM JETUMOCTH LENbIX YHACEI 0,5

84 | IIpusHaKu ACIUMOCTH IEIBIX YHCEIT 0,5

85 | [loBropenue, 0000MIEHNE, CHCTEMATH3AIMSI 3HAHUH. Y paBHEHUS 0,5

86 | IloBropenue, 0600IIeHNE, CHCTEMAaTHU3allUsI 3HAHUH. Y paBHEHUS 0,5

87 | TloBropenue, 0000IICHNE, CUCTEMATHU3AIIMS 3HAHUIA. Y PAaBHCHHUS 0,5

88 | [loBropenue, 0000MIEHNE, CHCTEMATH3AIMSI 3HAHUH. Y paBHEHUS 0,5

89 | IloBropenue, 0600IIeHNE, CHCTEMATHU3allUsI 3HAHUH. Y paBHEHUS 0,5

90 | [ToBTOopenue, 0000MIEHNE, CHCTEMATH3AIMSI 3HAHUH. Y paBHEHUS 0,5

91 | IloBropenue, 00o0IIeHHE, cCUCTeMaTH3alus 3HaHui. HepaBeHcTBa 0,5

92 | IloBTOpenue, o0o0MIeHNE, cUCTeMaTH3alus 3HaHui. HepaBeHcTBa 0,5

93 | IloBropeHnue, o6o0IIeHNE, cCcTeMaTH3anus 3HaHuii. HepaBeHcTBa 0,5

94 | TloBropenue, 06o0IIeHHE, ccTeMaTH3anus 3HaHuii. HepaBeHcTBa 0,5

95 | TloBTrOpeHue, 0000MICHHE, CUCTeMaTH3aIwsl 3HaHU. CHCTEMbI YpaBHCHHIMA 0,5

96 | IloBTropenue, o6o0IIeHNE, cucTeMaTh3alus 3HaHui. CHCTeMbl YpaBHEHHH 0,5

97 | TloBropeHue, 0000IICHHE, CHCTEMATH3aINS 3HAHHH. DYHKIHH 0,5

98 | IloBropeHue, 0600IICHHE, CUCTeMATH3alHs 3HAaHUH. DYHKITUN 0,5

99 | UrToroBasi KOHTpoJIbHasi padora (40 MuH) 0

100 | MToroBasi KOHTpPoJIbHasi padoTa (40 MuH) 0

101 | OGo0uieHue, cucTeMaTH3aIlis 3HaHUH 3a Kypc anreOpbl U Havam 0,5
MaTeMaTtudeckoro aHanmza 10-11 kmaccos

102 | OGo0mieHue, cucTemMaTu3alys 3HaHUH 3a Kypc anreOpbl U Havam 0,5
MaTeMaTtudeckoro aHanmza 10-11 kmaccos

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 1024
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6. Ucnmosib3yemblii B (eepajibHbIX U PerHOHAJIBHBIX NMPOLEAYPAX OLEHKH KadyecTBa




o0pa3zoBaHusi mepeveHb (KOAM(PHUKATOP) pacnpeldeJeHHbIX MO KJjaccaM IPOBepsieMbIX
TpeOOBaHMIl K pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpaMMbl CpeaHero
o01ero o0pa3oBaHMs M 3J1eMEHTOB CO/Iep:KaHMsl 110 MATeMaTHKe.

Tabnuua 6.1
[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHOU porpammsl (10 kimacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOMU
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus
pe3ynbTaTa
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MNOHATHSAMH: palMOHAJIBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLIEHTHI
19 Bemmonnsate  apudmMeruueckwe — onepanud € palMOHAIBHBIMH U
' JIEHCTBUTENIbHBIMU YU CIIAMU
13 BbmonHsATe  NpUONMKEHHBIE  BBIUMCICHHS,  HMCIOJB3ys  IMpaBHIIa
' OKpYTJICHUS, AeaTh MPUKUAKY U OLUEHKY pe3yJIbTaTa BEIYMCICHUM
OnepupoBaTh MOHATHSAMH: CTENEHb C LIEJIbIM IOKa3aTesieM, CTaHJapTHas
14 dopMma 3amnucu EHCTBUTENBHOTO YKCIA, KOPEHb HATypajlbHOW CTEIEHHU;

MCIIOJIb30BaTh MOJAXOMASILYI0 (OpMY 3alUCU JAEUCTBUTEIbHBIX YHCEN IS
pELICHUs IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUS JaHHBIX

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIIIA;
15 WCIIOJIb30BaTh  3allMCh  MPOW3BOJBHOTO  yIyla  4Yepe3  oOpaTHBIC
TPUTOHOMETpHYECKHe (DYHKIUU

2 YPaBHeHI/IH 1 HECPABCHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, HppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE

BoimonsaTe npeodpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHUM U pelaThb
TPUTOHOMETPUYECKHUE YPAaBHEHUS

2.2

BoimonHATe npeobpa3oBaHus LENbIX, PALMOHATIBHBIX U UPpAlMOHATBHBIX
2.3 BBIpQXEHUI U pelaTh OCHOBHBbIE THUIIBI IENbIX, PAlMOHAJIBHBIX U
UppalMOHATILHBIX YPaBHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHUA W HCEPABCHCTBA JIA PCIICHHUA MATCMATUYCCKUX

2.4 . .
3aja4 ¥ 3a]1a4 U3 Pa3IN4HbIX 00JIaCTe HAyKU U pealbHOU )KU3HU

MopenupoBaTh peaNbHBIC CHUTYyalldd Ha S3bIKEe anreOphbl, COCTaBIATH
2.5 BBIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4H, MCCIEN0BAaTh
MOCTPOEHHBIE MOJIENIU C MCTIOJIb30BAHUEM alllapara ainreopsl

3 DOyHKINUK U TpaPUKH




OnepupoBaTh NOHATHAMU: (PYHKITHS, CTOCOOBI 3aaHus (DYHKIINH, 00JIacTh

3.1 ONpeNeNIeHUus] W MHOXKECTBO 3HaueHW (QYHKUWH, Tpapuk (QyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIMNA A1 pELICHUs] ypaBHEHUH
34 CtpouTh ¥ YUTaTh TPAPUKH JTUHEHHON PYHKITNN, KBaIpaTUIHOW (PYHKITUH,
CTETIeHHOU (DYHKIIMU C LEJIBIM [TOKa3aTesIeM
Hcnonw3oBath rpadukn (QyHKOMNA JUIS HMCCICIOBAHUS TIPOIECCOB U
35 3aBHCUMOCTEH TNpHU pelleHUH 3a1ad U3 JAPYruX y4eOHBIX MPEIMETOB U
' peaTbHON  JKM3HH, BBIpaXaThb (QopMyJamMH  3aBUCUMOCTH  MEXIY
BeJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSAMH: IOCJIEIOBATENBLHOCTh, apudmMernyeckas Hu
' TreOMETPHYECKas IPOTPECCHH
OnepupoBaTh NOHATUSAMH: OECKOHEUHO YyOBIBAaIOIIasi T'€OMETPHUYECKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  yOBbIBAIOLIel  reoMeTphu4ecKon
POTPECCUu
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEM W TPOTPECCHl A
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcronp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar I ONHCAHUS
5.2 pealbHBIX MPOLIECCOB U SIBICHUHN, IPU PEIICHUH 3a7a4 U3 IPYTUX yueOHbIX
PeMETOB
53 OnepupoBaTh  TOHSATHAMHU:  ONpEICICHHE, TEOpeMa,  CIEICTBHE,
' JTI0Ka3aTelIbCTBO
6 Teopust BeposiTHOCTEH U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATUSAMH:  cpeqHee  apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee, HANMEHbIIIEe 3HAaUCHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHITHIMH: CIYYalHBIN SKCIIEPUMEHT (OTBIT) U CIy4aitHOe
coObITHE, 3JIEMEHTApHOE COOBITHE (PIEMEHTapHBIM MCXOJ) CIy4allHOTO
6.3 OMbITa; HAXOJUTh BEPOATHOCTH B OMNBITAX C PaBHOBO3MOXKHBIMH
CIIYYaifHBIMHU COOBITHSIMH, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B U3YYCHHBIX CITYYaHBIX SKCIIEPUMEHTAX
6.4 Haxomute u QopmynupoBaTh COOBITHS: IEpecedeHue H OObeAMHEHUE




JAHHBIX COOBITHN, COOBITHE, MPOTUBOIOJIOKHOE JTAHHOMY COOBITHIO;
MOJIb30BAThHCS TUarpamMmmamu Disepa u popmyinoi cIoKeHUsI BEPOITHOCTEH
IIPH PEIICHUH 33]1a4

Ol'IepI/IpOBaTI) IOHATHUAMU: YCIIOBHASA BEPOATHOCTH, HE3aBUCUMBIC CO6I)ITI/I$I;

6.5 HAXOJIUTh BEPOSITHOCTA C MOMOILBIO MPaBUJIAa YMHOXKEHUS, C MOMOUIbIO
JIepeBa CIy4yaiHOro OmbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBath MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIC WCIBITAHUS, CEPUS
6.7 UCIBITAaHUH, YCIeX M Hey/Aauya; HaXOJUTh BEPOSTHOCTU COOBITHI B cepuu
' HE3aBUCUMBIX HCHBITAHUM JI0 TMEPBOTO yCIexXa, HaXOAUTh BEPOSITHOCTH
COOBITHH B CepUU UCTIBITAaHUN bepHyn
6.8 OnepupoBaTh MOHATHSAMH: ClydailHass BeJIMYMHA, pacHpeesieHue
' BEPOSITHOCTEM, TMarpamMma pacrpeaeieHus
7 I'eomeTpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS M3 HUX NPHU PEIICHUU
' FEOMETPHUECKUX 3a]1a4
73 OnepupoBaTh TMOHATUSAMHU: MAPAICNBHOCTh W HEPIEHIUKYISIPHOCTH
' IPSIMBIX U IJIOCKOCTEN
74 KnaccudumupoBars B3auMHOE pacIiOIOKEHUE TPSIMBIX M TIJIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh TMOHATHUSMU: JIBYTPAHHBIA yroJyi, TpaHU ABYTPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOTO yriia, IWHEHWHBIM YroJl JBYTpaHHOTO yria, rpaJycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBINA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBIII MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (THpaMuia, MpuU3Ma,
' NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAaHWS  JUISI
7.8 KJIacCU(UKAIUU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, TIPAaBUIbLHBIC
MHOTOTPaHHHKH, MPSAMbIC U HAKJIOHHBIC PU3MBI, TTapaJlIeIICITUTICIB] )
7.9 OrnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB
710 OOBSICHITH MPUHITUIIBI TOCTPOCHUS CEYCHU MHOTOTPAHHUKOB, UCITOJIB3YS
' METOJI CIIE0B
CtpoutTh ceyeHUsT MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHATH
7.11 (BBIHOCHBIE) TINIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HAXOXKJACHUE T'EOMETPHUUECKUX BEIWYUH MO oOpasiam




WM aJIroOpuTMaM, IPUMEHAS W3BECTHBIE AHATUTUYECKHUE METOIBI IIPU
pEeLICHUH CTaHAAPTHBIX MAaTeMaTU4eCKUX 3a7ad Ha  BBIYUCIICHUE
pacCTOSTHUN MEXAY IBYMS TOYKaMH, OT TOYKH JO NPSAMOM, OT TOYKH IO
IIJIOCKOCTH, MEKy CKPEILUBAIOLIUMUCS NIPSIMBIMU

Pemath 3amaun Ha HAXOXKIACHHE T€OMETPUUYCCKUX BEIMYMH IO 00pasiam
WM QITOPUTMaM, NIPUMEHsS H3BECTHBIE AHAIUTUYECKUE METOAbl IIPU
7.13 pPELIEHUHM CTAaHJAPTHBIX MATEMAaTUYECKMX 33Ja4 HA BBIYMCIECHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMMUCA MPAMBIMHA, MEXIY HPSIMOM M IUIOCKOCTBIO,
MEXK]1Y TIJIOCKOCTSMHU, ABYTPAHHBIX YIJIOB

Borancnsate 00beMbl U ITOMAAH TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
7.14 nMpamMua) ¢ MpuMeHeHHeM (opMysl, BBIYHCIATH COOTHOIICHHSI MEXIY
TUTOMIA/ISIMH TTOBEPXHOCTEH, 00beMaMHU MOT00HBIX MHOTOTPaHHUKOB

715 OnepupoBaTh HOHATHAMU: CHUMMETpPUS B NPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekatp, mNpeoOpa3oBhIBATE M WHTEPHIPETHPOBATH HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (uUrypax, MpeACTaBICHHYIO Ha
yeprexax U pUCyHKax

[TpumeHsTh reoMeTpuveckrue (akThl IS PEHICHUS CTEPEOMETPHUECKUX
7.17 3a1a4, MPEANOJIArarolluX HECKOJIBKO IIAaroB pEUICHUsS, €CIA YCIOBUSA
NpUMEHEeHHS 3aJ]aHbl B SBHOH (opme

718 IIpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

719 HpI/IBOI[I/ITB MPpUMEPbI MATEMATUYICCKUX 3aKOHOMepHOCTeI>’I B IpUpoAc H
' JKU3HHU, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh MOTy4YEHHBIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE
CUTYyallMu U IPUMEHATH U3y4EHHBIE ITOHATUA B IIPOLIECCE ITOMCKA PELIECHUs
MaTeMaTU4ecku cHOpMyIHPOBAaHHON POOIIEMBI, MOJIETUPOBAThH pPeabHbIE
7.20 CUTyallUd Ha A3BIKE I'€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHNEM I'€OMETPUUYECKUX TIOHATUN U TeOopeM, amnmnapara aireopsl,
pemiarb  MpPaKkTHUYECKWE  3aJayd, CBA3aHHBIE C  HAXO0XKICHUEM
F€OMETPUYECKHUX BEJINYUH

Tab6muna 6.2

IIpoBepsiembie anemMenThI conepxkanus (10 kiacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHuUs

1 Yucia U BEIYHCIIEHUS

Panmonaneupie yncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TMPOLIEHTHI,
OECKOHEUHbIe MEepUOJMUYECKHe Jpodu. Apudmernyeckue oOnepanuud C
11 paloHaJIbHBIMU ~ YHCIAMH,  NpeoOpa3oBaHUS  YHCIOBBIX  BBIPAXKECHHI.
[lpumenenune apoOeil M MNPOLEHTOB Ui pELICHHUS MPHUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PeaTbHON KU3HU




JeWictBuTenbHbIE  4YMcia. PalnMoOHaJbHBIE W HUpPPALMOHAIBHBIE  YHCIIA.

1.2 Apudmernueckue omepanuu C ACHCTBUTENBHBIMH 4HcIaMH. [IpuOImxeHHbIC
BBIYHMCIICHUS, IPABUJIA OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHUH
Crenenb ¢ nenbiM nokasareneM. CranaapTHas ¢opma 3arnucu IeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue nmoaxoasmeii GopMel 3arucy 1eHCTBUTEIBHBIX YUCET JUIS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IIPEACTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypalbHOU cTeneHu. [lericTBus ¢ apudmeTrnaeckumMu
' KOPHSIMU HaTypaJbHON CTENEHU

15 CuHyc, KOCHHYC M TaHI'€HC YHUCIIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

2 VYpaBHEeHUs U HEpaBEHCTBA

2.1 TosxecTBa U TOXKIECTBEHHBIE MPE0Opa3OBaHUS

29 [TpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHoBHbIE
' TPUTOHOMETpUUYECKHE (HOPMYJIbI

23 VYpaBHeHUe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeToj
' WHTEPBAaJIOB

2.4 Pemenue nenbix 1 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB

2.5 Perenue nppanoHaibHbBIX YpaBHEHUH U HEPAaBEHCTB

2.6 Pemienue TpUroHOMETpUUYECKUX ypaBHEHUH

97 [IpuMeHeHrne ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MaTeMaTHMUYeCKUX 3afady U

' 3a/1a4 U3 pa3IMYHbIX 00JIaCTel HaAyKU U peanbHON KU3HU
3 OyHKIMH U TpaduKu
31 @yHKIM, cocoObl 3ananus yHKuuu. I'papuk yHkuuu. BzaumHo obpaTHbIe
' byHKIIIHN
39 OOnacTe ompesaeneHUs W MHOXKECTBO 3HaueHMH (yHkiuu. Hymm ¢yHkuumn.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YeTHbIE U HEeUeTHbIE (PYHKIUN
33 CrenenHas QpyHKIMS C HaTypaJlbHbIM U LIeJbIM INoka3zateneM. Ee cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
34 TpuronomeTrpuyeckass  OKPYXKHOCTb,  OINpEAETICHHE  TPUTOHOMETPUUYECKHUX
' (GYHKLUI YUCIOBOTO apryMeHTa
4 Hauana MmaTemaTuieckoro aHanmsa
41 [TocnenoBarenbHOCTH, COCOOBI 33JaHUs IMOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [10CJIEJOBATEIbHOCTH
Apudmernueckass U reoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIas
492 reomerpuueckas nporpeccusi. CymMmma 6€CKOHEYHO yOBIBAOIIEH reoMeTpuYecKoi

nporpeccuu. PopMyina CIOXKHBIX MpoleHTOB. Mcnons3oBanue mnporpeccuu Ais
peleHNs peabHbIX 3aa4 MPUKIAIHOTO XapaKTepa




MHoXecTBa 1 JJOTHUKaA

5.1

MHOXeCcTBO, oOlepalnuu HajJ MHOKecTBaMu. Jluarpammel Oiinepa - Benna.
[IpuMeHeHrne TEOPETUKO-MHOXKECTBEHHOIO ammnapara JJIsi OMHMCAHMS pealbHBIX
MIPOLIECCOB U SIBJICHUH, NPHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

5.2

OHpe,I[eJ'ICHI/IC, T€OpEMaA, CICACTBUE, 1OKA3aTCIIBCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBienre JaHHBIX ¢ M[OMOIIbIO Tabmuun wu  jauarpamM.  Cpennee
apudmernueckoe, MeAuaHa, HauOoiblllee M HaUMEHbIIEEe 3HAYCHHS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyJaliHble SKCHEPUMEHTHI (OMBITHI) W CIIydailHble COOBITHS. DJIEeMEHTapHBIC
coObITus (Mcxo/bl). BepostHOCTh ciaydaitHOoro coObitus. bim3zocts yacToThl U
BEPOATHOCTH  coObITHI.  CilydaliHble  ONBITBI C  PaBHOBO3MOXHBIMU
JJIEMEHTAapHBIMU  CcOOBITUSAMU.  BeposTHocTM  cOOBITMH B ombITax ¢
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu HajJ COOBITUAMHM: TE€peceYeHUe, OOBEAMHEHHUE, MPOTHBOMOJIOKHbBIC
coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BEpOATHOCTEH

6.4

VYcnoBHass BEpOSTHOCTb. YMHOXKEHHE BeposTHOCTeH. JlepeBo ciydailHOroO
skcriepuMenTa. @opmysia MmoTHoH BeposTHOCTH. HezaBucuMbIe COOBITHS

6.5

KomOunaropaoe mnpaBuwino ymHOxeHus. IlepecraHoBku u Qaxropuan. Yucno
couetanuil. TpeyronsHuk Ilackans. @opmyna 6uHoma HeroToHa

6.6

bunapHblii ciydaiiHbI ONBIT (MCHBITaHUE), yclieX M Heynauda. HesaBucumble
ucnelTaHus. Cepusi HE3aBUCHUMBIX MCHBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHym

6.7

Cny4aitHas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEM. Jnarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuil, B TOM 4YHCIIE T€OMETPUYECKOE M
OMHOMHUATHHOE

I'eomerpus

7.1

OCHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MMPOCTPAHCTBO.
[TonsiTne 00 AaKCMOMATUYECKOM TIOCTPOSHUH CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPUH U CIICICTBUS M3 HUX

7.2

B3aumHOe pacmonoxeHue TNpAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuleJbHble M CKpelUBaloIIuecs mnpsMble. llapamnenbHOCTh HpsAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: NApAJUICNbHBIE MpsSAMBIE B IPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX INPSAMBIX, MAPAIUICIIBHOCTD NPSAMON U IUIOCKOCTU. YTUIBI €
COHANpPABJICHHBIMH CTOPOHAMH, YTOJd MEXIYy NpPSIMBIMM B IIPOCTPAHCTBE.
[TapajieIbHOCTH ~ IIJIOCKOCTEM:  IMapajulelbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHBIX 1Iockocted. [Ipocreiinmine mnpocTpaHCTBEHHBIE (GUIYPHl Ha
IUIOCKOCTH: TETPAdp, KyO, mapaiesienunel, IoCTPOEHUE CeUeHU

7.3

IleprieHAUKYIAPHOCTh MPSMOM M IUIOCKOCTU: NEPHEHAMKYJIAPHBIE IpPsSMbIE B
IIPOCTPAHCTBE, MNpPsSMBbIE MapaJUICIbHBIE W IEPHEHIAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJIAPHOCTU IpPSMOM U INIOCKOCTH, TEOpeMa O MpsMOH




MEePHIEHANKYJISIPHON IUIOCKOCTH. YTUIbI B MPOCTPAHCTBE: YroJl MEXKIY MPSAMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YIrOJI, JIMHEWHBIM yrojl JABYIPAHHOTO  yrJja.
[lepneHauKymsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT TpsMOH /0  TUIOCKOCTH, MpOeKIus  (GUrypel Ha  IUIOCKOCTb.
[lepneHUKYISIPHOCTh  IUIOCKOCTEH: MPU3HAK MEPIEHIUKYIIPHOCTH JBYX
m1ockocTel. Teopema 0 Tpex NeprneHIuKyIspax

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma, TPaHU U OCHOBAHUS MPHU3MBI, IPSIMasi U HAKJIIOHHAsI IPU3MBI, OOKOBasi U
[IOJIHAS ~ IIOBEPXHOCTb  mpusMmbl.  Ilapamenenunen, — npsAMOYroJbHBIN
napajuiesienunes u ero cpoicrsa. Ilupamuaa: n-yrojapHas nupamuja, TpaHd U
7.4 OCHOBaHME NMUPAMUJIbI, OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMM/Ibl, IPABUIIbHAS
U YyCEYeHHas MupamMuaa. OJEMEHTbl NpuU3Mbl M mnupamuabl. llpaBuibHbIE
MHOTOTPaHHMKU: TOHATUE MTPAaBUIBHOIO MHOI'OTPAHHUKA, IPABWIIBHAS MPU3MA U
IIpaBUJIbHAs INUpaMUJa, NPAaBWIbHAS TPEYrojibHas IUpaMuia U INPaBHIbHBINA
TeTpa’p, KyO. IlpencraBneHue o MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P,
nojieka’ip U ukocasl CedeHust MPU3Mbl U TUPAMMU/IbI

CummeTpusi B TIPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIBHO TOYKH, TMPAMOH,
7.5 IUIOCKOCTH. JJNEMEHThl CUMMETPUM B NHUPaMHAAX, NapajUielenuneaax,
MPaBUJIbHBIX MHOTOIPaHHUKAX

Boluncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pedpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M TOJHOH MOBEPXHOCTH MNPSAMON HPU3MBI, ILIOIIAIb
OCHOBaHUM, TeopemMa O OOKOBOM IOBEPXHOCTH MpsAMON mpu3Msbl. Iliomans

7.6 . .
OOKOBOH TOBEPXHOCTH U TOBEPXHOCTH MPABHIBLHOM MNHpaMUABI, TeOpema O
miomaau ycedeHHou nupamuabl. [lonstrne 06 oOveme. OOBeM NUPAMUIBL,
MIPU3MBI
77 [TogoOubie Tenma B  mpocTpancTBe. COOTHOWIGHHUS MEXKAY IUIOHIAISIMU
' MOBEPXHOCTEH, 00beMaMU MOJTOOHBIX TN
Tab6muna 6.3
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU mporpammsl (11 kimacc)
Kon [IpoBepsieMbie TTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrPaMMBbI CPEHETO 00IIET0 00pa30BaHUS
pe3ynbTarta

1 Yucna ¥ BEIYUCICHUS

OnepupoBaTh MOHATUSMH: HATypallbHOE, II€JI0€ YHWCJIO; HCIOJIb30BAThH
11 MPU3HAKK JETUMOCTH IEJIbIX YHCEN, Pa3J0KEHUE YHCIIa Ha MPOCThIE
MHOXKHUTENH JIJISl pelIeHUs 3a7a4

1.2 OHCpI/IpOBaTB IMOHATHEM: CTCIICHDb C pallMOHAJIBHBIM ITOKAa3aTCJICM

OnepupoBaTh NOHATHUSAMHM: JIOTapH(PM YKCIA, TECATUYHBIC U HATypaJlbHbIC

13 norapudMbl




YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpumensTh CBOICTBa cCTeMeHU Ui MpeoOpa3oBaHUS  BBIPAKEHU,
ONEpUPOBATh TMOHSATUSMU: IIOKA3aTEIBHOE YPAaBHEHHUE W HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

2.2

Bremonusate npeoOpa3oBaHUs BBIPAXKEHUN, COAEpkKAIIUX JIOTapU(pMBL;
OTIEpPUPOBATH MOHATUSAMU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX ypaBHEHUIN U HEPABEHCTB

2.3

Haxoauts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATHAMU: CUCTEMA JTMHENHBIX YPABHEHUHN U €€ PEICHUE;
MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PEIICHUS TPAKTUIECKUX
3a1a4y

2.5

Haxonuts penieHust mpoCcTENIINX CUCTEM U COBOKYITHOCTEN palliOHaIbHbBIX
YPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHMIO 3aJa4H,
UCCIIEI0BaTh MOCTPOSHHBIE MOJIENH C HCII0JIb30BaHUEM alapara ajireopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTb HNOHATHAMM: HepuUoIUYEcKass (DYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKM SKCTpeMyMma (YHKIUH, HauOoJblee U
HalMEHblIIee 3HaYeHUs (YHKIUM Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccieIoBaHus PyHKINHU, 3aJaHHOU rpauKkoM

3.2

OnepupoBaTh NOHATUSIMU: T'padUKH MOKa3aTeNbHOM, JorapupmMuueckoil u
TPUTOHOMETPUUYECKUX (DYHKIMH; un300pakaTh UX Ha KOOPJIMHATHOM
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpapUKH JTMHEHHBIX ypaBHEHUN
Y UCTOJb30BaTh UX JJIS PELICHUS] CUCTEMbI IMHEHHBIX YPaBHEHUN

3.4

Ucnonb3oBare rpaduku GyHKIMNA 711 WCCIEAOBAHHUS TPOILIECCOB H
3aBUCHUMOCTEN U3 APYTruX YUeOHBIX AUCHIUTUIINH

Hauana maTemaTtuueckoro aHaimmsa

4.1

OnepupoBaTh MHOHATHSAMHU: HENpepbIBHAS  (QYHKIMS, TMPOU3ZBOAHAS
GyHKIIMHM; HCMOJb30BaTh TIEOMETPUYECKH U (Qu3nueckuili  cMbICT
IIPOU3BOJHOMN JUIS pelLleHUs 3a1a4

4.2

Haxoaute  mpou3BOAHBIE  AJIEMEHTAPHBIX  (YHKUUH,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (QYHKIUI

4.3

Hcnonp3oBaTh  MpPOM3BOAHYIO s HMCcleAOBaHHUA  (QYHKIUMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl MCCIEN0BAHUA K
MOCTPOEHHUIO IpapUKOB

4.4

Hcmons30BaTh MMPOU3BOAHYIO IJId HAXOXACHHA HAWITYUHICro pCIICHUS B
MPUKJIAAHBIX, B TOM YHUCJIC CONUAJIbBHO-3KOHOMUYCCKHUX, 3aadax




OnepupoBaTh MOHATHSAMH: TE€pBOOOpa3Hasi M UHTETpai; I[OHUMATh

4.5 . .
reOMETPUYECKUI U (PU3MUYECKHI CMBICIT HHTETpaja
16 Haxoaute nepBooOpasHbie 3JIeMEHTAPHBIX (YHKIUN, BBIYUCISITh HHTETPAT
' o ¢popmyne Hprorona - JleliOHuma
47 Pemiate npuxiiagHble 3a7auu, B TOM YHCIIE COLMAIBLHO-I)KOHOMHUYECKOTO U
' ¢u3nUecKoro xapakrepa, CpeICTBaMI MaTEMaTUIECKOT0 aHaIM3a
5 Teopust BEpOATHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSITHOCTU  3HAYEHUW  CIy4YalHOM  BEJIMYMHBI 10
' pacIpeIelIeHUIO MM C TOMOIIBIO JHarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXKHUAAHUS, TPHBOIHUTH
59 IPUMEPBI TOTO, KaK MPUMEHSAETCs] MaTeMaTHUYeCKOe OKUAAHUE CIydaiHOM
' BEJIMYMHBI, HAXOIUTh MAaTEMaTHUECKOE OXHJIAHHE 10 JaHHOMY
pacrpeaesieHUIo
5.3 HmeTh npecTaBieHue 0 3aKoHe OOJIBIINX YHCE
5.4 HmeTs nmpeacTaBieHne 0 HOpMaJIbHOM pacipeieseHUH
6 I'eomerpus
OnepupoBaTh MOHATHAMHU: HWIMHIPUYECKAs MOBEPXHOCTh, 00pasyromime
6.1 WIMHAPUYECKOW IIOBEPXHOCTH, LWIMHAP, KOHHMYECKas IOBEPXHOCTb,
' oOpa3yromue  KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (LHIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TeJ BpaLCHHSI
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSMM: IIAPOBOM CErMEHT, OCHOBaHHME CETMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbuncnare  0o0beMBl M IUIOIIAAM TOBEPXHOCTEM Tenm  BpalleHus,
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM QopMyIT
OnepupoBaTh TOHATHUSMH: MHOTOTPDAaHHHMK, BIOHCAHHBIA B cdepy u
6.7 OTMCaHHBIN OKOJIO cepsl, cdepa, BIUCaHHAsT B MHOTOIPAaHHHUK HJIU TEJIO
BpaIICHUS
6.8 BbIuncnaTe COOTHOIIEHUS MEXKAY IUIOLIAASIMU TOBEPXHOCTEN U 00beMaMu
' MMOJOOHBIX TEN
6.9 N300paxkaTh m3ydaemble (QUTYPBI OT PYKH W C TMPUMEHEHHUEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbIMonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS Tei

BpaILCHUS




W3Brekatb, WHTEPIPETUPOBATH U MPEOOpPa3OBbIBATH HHPOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPEACTABICHHYIO Ha
YepTekax U PUCYHKaX

[IprMeHATh reoMeTpudYecKue (akThl JUIS PEIICHUS] CTEPEOMETPUUCCKHX
6.12 3aja4, MPEINoJaraliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHA
IpUMEHEHHS 3aJIaHbI B IBHOU (hopme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

BremmoaaaTe I[CﬁCTBPISI CJIOKCHHUA BCKTOPOB, BbBIYMTAHUA BCKTOPOB U

6.14 YMHOXKCHHSI BEKTOpa Ha YHCJIO0, OOBSICHATh, KaKMMHU CBONCTBAMU OHH
o0JazaroT
6.15 [TpuMeHsITh IPaBUIIO TApAJUICIICIHITE A TIPY CIIOKCHHH BEKTOPOB

OHGpI/IpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAWHATBI B IPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWUHATBI BEKTOPA, YI'OJI
MCKAY BCKTOpAaMHU, CKAIAPHOC MPOU3BCACHNEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIAaHAPHBIC BEKTOPLI

6.16

Haxonute CyMMy BEKTOPOB M INPOU3BEACHHE BEKTOpa Ha YHUCIO, Yroil
6.17 MEXIYy BEKTOPAMHM, CKaISPHOE NPOMU3BEICHHE, PACKIAAbIBATH BEKTOP IIO
JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiiiiyre reOMETpUYECKHUE 3a1a4M Ha IPUMEHEHHUE BEKTOPHO-
' KOOPJIMHATHOI'O METO/A
Pemate 3amaum Ha [0Ka3aTeIbCTBO MAaTEMAaTHYECKUMX OTHOLICHUH U
6.20 HaXOXXJICHUE T'€OMETPUYECKUX BEJIMYMH IO O0pasliaM WIHM ajJropuTMaM,
' NPUMEHSA  U3BECTHBIE  METOABI  NPH  PEIIEHHH  CTaHJApTHBIX
MaTeMaTU4YeCKUX 3a1a4
6.21 IIpuMeHATs mpocTeWIIMe NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
' KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
6.22 IIpuBOoAUTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, paCliO3HaBaATh NPOSABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBE

IIpuMeHATh MOTyYEHHBIE 3HAHMUS HAa MPAKTUKE: aHAIM3UPOBATH pEaIbHbIC
CUTYyallMu U IPUMEHATH U3YUEHHBIE ITOHATUA B IIPOLIECCE ITOMCKA PEILECHUs
MaTeMaTHu4ecku chopMyIHMpPOBaAaHHON POOIIEMBI, MOJIETTUPOBAThH peajbHbIE
6.23 CUTyallUd Ha SA3BIKE I'€OMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TIOHATUN U TEOpeM, amrmapaTa aireOpsl,
pemiatb  MpPaKTUYECKWE  3aJayd, CBA3aHHBIE C  HAXO0XKICHUEM
T€OMETPUYECKHUX BEJINYUH

Tabnuua 6.4

[Tposepsiembie ameMeHThI conepkanus (11 kmacc)



Kon

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS

1 Yucna v BBIYMCIEHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIEIBIX YUCE
1.2 CrerneHsb ¢ palluoOHAIBHBIM IT0Ka3areaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTuynble U HATYpaJIbHBIE JTOTapHUPMBI
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 [TpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBI
29 [IpeoOpa3oBaHue BBIPAXEHUM, COAEpXKALIUMX CTEHNEHM C  palUOHAIbHBIM
' IIOKa3aresieM
2.3 [TprMepsl TPUTrOHOMETPUUYECKUX HEPABEHCTB
2.4 [ToxazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CucreMbl JIMHEMHBIX ypaBHEHUH. PelleHue NpUKIaAHBIX 3a4ad C IIOMOLIBIO
' CHCTEMBI JINHENHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
28 [IpuMmeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX
' 3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTeil HayKu U peaibHOU KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. [epuonnueckue QyHkiuu. IIpomMexyTkM MOHOTOHHOCTH (YHKLHMH.
3.1 Makcumymbl 1 MUHUMYMbI (pyHKunu. HanGomnblee M HauMeHbIllee 3HAUYECHHE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu
3.3 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
34 Hcnonb3oBanue rpapukoB (GyHKIMHA JUIS PELICHHs YpaBHEHUH M JIMHEHHBIX
' CHCTEM
Ucnonp3zoBanne rpadukoB (GYHKIUNA U1 WCCIENOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIICHUH 3a]ad U3 JPYruX y4eOHBIX
MPEIMETOB U PEATbHOM JKU3HU
4 Havana maTreMaTn4ecKoro aHaamsa
4.1 HenpepriBable pyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl PELIEHHs] HEPAaBEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpU3NIECKUN CMBICT TIPOU3BOTHON
43 [IpousBosaHbIie 3neMeHTapHBIX (YHKUUNA. DopMyIbl HAXOKACHUS MPOU3BOAHON

CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI




4.4

[IpumeHneHrne TPOU3BOAHOW K HCCIIENOBaHHMIO (PYHKIIMHA HAa MOHOTOHHOCTH M
9KCTPEMYMBI. Haxonc):[eHHe HarOOJIBIIETO U HAUMEHBIIIETO 3HAYEHUS q)yHKI_[I/II/I Ha
OTpe3Ke

4.5

[lpuMeHeHHe TPOM3BOMHOW JUII HAXOXKICHHS HAWIY4IIero pEIIeHHs B
NPUKIAJHBIX 3a7adax, MJIs OINpPENENeHUs CKOPOCTHU Ipolecca, 3adaHHOTO
dbopmyoi uiu rpaguKoM

4.6

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

4.7

WuTterpan, ero reoMeTpuueckuii 1 Gu3ndeckuil cMbIc. Beruncienue nunTerpana
o ¢popmyne Hprotona - JleliOnuma

Teopust BEpOATHOCTEHN U CTATUCTHKA

5.1

YucnoBble XapaKTEPUCTUKK CIy4ailHBIX BEJIIMYMH: MATEMaTHYECKOE OKUJAHUE,
JUCIiepcuss W CTaHAApTHOE  OTKJIOHeHue.  lIpumepsl  npumeHeHus
MaTEMaTUYECKOTO OKUIAHMS, B TOM YUCIIE B 33[a4aX U3 NOBCEIHEBHOM JKU3HHU.
MaremaTtnueckoe oxujaHue OMHapHOW ciaydailHON BenuuuHbl. MaTtemarudeckoe
OXKUJAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTudyeckoe O0XHIaHUE U
JUCIIEPCUsl TEOMETPUUYECKOT0 U OMHOMUAIIBHOTO paclpeaeeHui

5.2

3aKkoH OOJNBIIUX YUCET U €T0 POJib B HayKe, IpUpoze u odmecTBe. BeiOOpoUHbIit
METO/]I HCCIICIOBaHNI

5.3

[Ipumepsl HENPEPHIBHBIX CIOy4YailHBIX BenuuuH. [loHsATHE O TMJIOTHOCTH
pacnpeneneHus. 3ajaud, MPUBOASIIME K HOPMAIBHOMY pacIpeleiIeHHUIO.
[ToHsiTHE O HOPMATBLHOM pacHpeAeIICHUH

I'eomerpus

6.1

[MunuHapuyeckas MOBEPXHOCTh, 0Opa3yIoIIe UIHHIPHUYECKONH MOBEPXHOCTH,
OCh IWIMHIPUYECKON moBepxHOCTH. LlwnmHap: ocHoBaHuss u  OOKOBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch, TUIOMIAF OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

Konunueckass moOBEpXHOCTb, OOpa3yrolue KOHHYECKOM IOBEPXHOCTH, OCh U
BEpIIMHA KOHNYECKOi noBepxHocTH. KOHyC: OCHOBaHME U BepIlIMHA, 00pa3yromas
U OCb, IUIOWAAb OOKOBOM M TOJHOW MMOBEPXHOCTU. YCEUYEHHBIM KOHYC:
o0pasyroliye 1 BbICOTa, OCHOBAHHS U OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, MIOIaIs MOBepXHOCTH chepsl. B3aumHoe
pacrnionoxeHue chepbl U MIOCKOCTH, KacaTeabHas MJIOCKOCTh K cdepe, MmiIomaib

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BCpTKa ONUIMHApPpA U KOHYCa

6.5

KoMOuHammu Ten BpalleHuss U MHOTOTPAaHHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
okoJto chepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, FJIH TEJIO0 BPAIIEHUS

6.6

[Tonsitne 06 o6veme. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 oObeme
OpSIMOYTOJIBHOTO TapajjieNienunesa 1 cieacTBus u3 Hee. OO0beM IMIMHpA,
KoHyca. O0beM 1mapa u miomaab cepsl

6.7

[TomoOHble Tema B mpoctpancTBe. COOTHOMICHUS MEXIY — IUIOIIAISIMH
MOBEPXHOCTEH, 00beMaMHU MOAOOHBIX TET




Ceuenus nuiuHApa (MapaielbHO U MEPHIEHANKYISIPHO OCH), CEUEHUs KOHyca

6.8
(mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILIUHY), CEUECHUS 11apa

Bekrop Ha miockoctd U B mnpocTpaHcTBe. Cl0K€HHE M BBIUMTAHUE BEKTOPOB.
YMHO)KeHHue BEKTOpa Ha 4uciio. PasznoskeHue BeKTopa Mo TpeM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuino mapamnenenunena. Pemenune 3amay, CBA3aHHBIX €
MPUMEHEHHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

6.9

[IpssmoyrosbHas cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTOpa.
[Ipocreiiive 3agaun B KOOpAMHATAX. YTOJd MexAy Bekropamu. CkaispHoe
IIPOU3BEJICHNE BEKTOPOB. BrIunciaeHue yriioB Mexay MpsMbIMU U IJIOCKOCTSIMHU.
KooparHaTHO-BEKTOPHBIN METOJ IIPU PELICHUN F€OMETPUYECKHX 3a/1a4

6.10

7. HWcnoab3yeMblii mnepeyeHb (KoaM(UKATOpP) MNpoOBepsieMbIX TpeOOBaAaHUH K
pe3yJbTaTaM OCBOEHHSI OCHOBHOIl 00pa3oBaTe/IbHOWl NpPOrpaMMbl CpeAHero  00uero
0o0pa3oBaHUsl U 3IJIEMEHTOB COJdEPKAHUS /JIsl NPOBeJeHHUs] €JUHOI0 ToCyIapCTBEHHOI0
JK3aMeHa o Matematuke (n1anee - EI'D mo maTtemarunke)

Tabnuna 7.1
[Tposepsiembie Ha EI'D mo matemaTuke TpeboBaHuUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpenHero o0mero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEAHETO 0OIIEro 00pa3oBaHus
TpeOoBaHUS

1 Bnanenne MeTonamMu J10Ka3aTeNbCTB, AJrOPUTMAMM PEIIEHUS 3a]ad;
yMeHHe (QOpMYyIUpOBaTh U OMNEPUPOBATH MOHATHSAMHU: OIpeAeIeHUE,
aKkcuoma, Teopema, CJEICTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (YOPMYJIUPOBKHU; MPUMEHATh UX; YMEHUE (HOpPMYIHpPOBaATh
o0paTHOEe M NPOTHUBOIOJOXKHOE YTBEP)KICHHE, MPHUBOAMTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIHOJb30BaTh METOJ MaTeMaTUYeCKOM WHAYKIINU;
IIPOBOAMTH JI0Ka3aTEIbHBIE PACCYXKICHUS MPU PEIICHNN 3a/1a4, OLIEHUBATh
JIOTUYECKYI0  TpPaBWIBHOCTh  PAacCyXJIEHUH; yMEHHME OIEepUpoBaTh
MOHSTUAMM: MHOYKECTBO, IOIAMHOYKECTBO, ONEPALMH HAJl MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl OMCcCaHus
pEAIbHBIX MPOLIECCOB U SIBJICHUH U NIPU PELICHUHU 3a/ad, B TOM YHCIIE U3
IpYruX y4eOHBIX MPEIMETOB; YMEHHE OINEepHpOBaTh MOHATUAMHU: Tpad,
CBSI3HBIA rpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH; YMEHHME 3aJaaBaTh U
OMKCHIBaTh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; UCHOIB30BaTh rpadbl Ipu
pelIeHnn 3a1a4

2 YMeHue onepupoBaTh MOHATUSMU: HATYPaJbHOE YHUCIIO, LEI0€ YHCIIO,
CTEMEeHb C IEJBIM MOoKa3aTeJaeM, KOpeHb HaTypadbHON CTETICHH, CTENEHD C
palMOHAIBHBIM MOKA3aTEJEeM, CTENEeHb C JACHCTBUTEIBHBIM MOKa3aTeleM,
norapudM YHcIa, CUHYC, KOCHHYC M TaHTEHC MPOW3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PALMOHAIBHOE YHUCIO, HPpPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYPaJIbHBIX, IIENbIX, PAIMOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeN; YMEHHE HCIIOIh30BaTh IPU3HAKU JEIIUMOCTH, HAUMEHBIITNI OOIIIHiA
JIeNUTeNIb W HaWMEHbIee o0Iee KpaTHoe, ainropuT™M EBkiaupa mpu




pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMAMHU
CUHCIJICHUS; YMEHHE BBIMOIHATH BRIYUCICHHE 3HAYCHUI U TPeoOpa3oBaHus
BBIP@KEHUI CO CTeneHsMM U Jorapupmamu, npeoOdpa3oBaHHs JIPOOHO-
pallMOHAJIbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpPUPOBATh  HOHITHUSIMMU:
II0CJIEI0BATENbHOCTb, apu(MeTHUecKass IMpPOrpeccHsi, TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO yOBIBAIOIAs T'€OMETPUYECKass IPOrPEecCUs;
yMEHHUE 3a/laBaTh I10CJEA0BAaTEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpMYJ; YMEHHE ONEPHPOBATH MOHATUSMH: KOMIUIEKCHOE
YHCIIO, CONPSIKEHHbIE KOMIUICKCHBIE 4YHCIA, MOIYJAb U apryMeHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYecKas W aureOpanyeckas); yMeEThb
POU3BOJUTH apU(PMETHUYECKHE JEHCTBUA C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAUTH IPUMEPHI UCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEIl; ONEpUpPOBAThH
HOHATUSIMM: MaTpuua 2 X 2 u 3 x 3, onpenenurenb MaTpULIbI,
reOMETPUYECKUI CMBICI ONpEaeIuTeNs

YMeHue onepupoBarh MNOHATHSAMM: DPALMOHAJIBHBIE, HUPPALMOHAIBHEBIE,
[OKa3aTellbHblE, CTEIEHHbIE, JorapuMuyecKue, TPUTOHOMETPUUECKUE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH NOHITUIMMU:
TOKAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHKE, YpPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPaBHEHMH UM HEPAaBEHCTB, PAaBHOCWIBHOCTb YPaBHEHMI,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PAa3JIMYHBIX IIPUEMOB; peLIaTh YPaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C IaPAMETPOM; IIPUMEHATH YPaBHEHHU s, HEPABEHCTBA, X CUCTEMBI
JUI pelleHUs] MaTeMaTUYeCKUX 3ajjad M 3a7ad M3 Pa3JIM4HbIX olnacTeit
HayKU U PEATbHON KU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, 4YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTbH
GyHKIMH, KCTpEeMYM (DYHKIIMH, HauOoOJIbllIee M HAUMEHbBIIEE 3HAUYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HEeNpephlBHAs (YHKLUSA, aCUMITOTHI rpaduka
¢GyHKIMM, TepBas U BTOpas NMPOU3BOAHAA (PYHKLIMU, T€OMETPUUYECKUN U
¢u3nueckuif  CMBICI MPOM3BOAHOM, MepBOOOpa3Has, OIpeeIeHHbIN
UHTETpall; YMEHHE HaXOAWTh acCUMINTOTHl rpaduxka (yHKIUH; yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BENECHNUS, YACTHOTO U KOMIIO3ULIUN
(GyHKIMHI, HAXOAUTh YpaBHEHHE KacaTeJIbHOM K rpaduKy QyHKLINN; YMEHUE
HaXOJIUTh NMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUH; YMEHHE HCIOIb30BATh
MPOU3BOJHYIO JJI MCCleAOBaHUA (QYHKIUI, HaXOAWTh HauOoOJbIIUE U
HalMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTh T'padUKW MHOTOUWIEHOB C
UCIIOJIb30BAaHMEM allllapaTa MaTeMaTU4YecKoro aHajlnu3a; MPUMEHSTb
IIPOU3BOJHYIO /ISl HAXOXACHUS HAWIYUIIEr0 pELICHHs B NMPHUKJIAIHBIX, B
TOM YHCJI€ COLMATBHO-DKOHOMUYECKUX U (PU3NUECKUX 33/7a4axX; HaXOAUTh
IUIOINAAM U 00BEMBI (PUTYp € MOMOIIBbIO HHTETpaja; MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOT0 MOJEIUPOBAaHUA C MOMOIIBI0 Ju(depeHnanbHbIX
yYpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpapuk GyHKIMH, oOpaTHas QyHKIMS,
KOMIO3UIMSA (DYHKUMNA, JUHEHHas QYHKUMS, KBaJapaTuyHas (QYHKIMS,
paunoHanmbHas (QYHKIUS, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
¢GbyHKIIMM, 0OpaTHBIE TPUTOHOMETpHYECKHE (DYHKIIMM, MOKa3aTesbHas U
jgorapupmuueckasi (QyHKIHWU; yMEHHE CTPOUTh TpaduKd H3Y4YEHHBIX
(GYHKIIMA, BEITIOJHATH NTpeoOpazoBanus rpadukoB (PyHKIINHI, UCTIOIH30BaTh




rpaduKu sl U3y4eHHsl IPOLIECCOB M 3aBUCUMOCTEH, IPU pEIIEHUN 3a/1a4
U3 Ipyrux y4eOHBIX MPEIMETOB M 33/1a4 M3 PEeajbHOM KU3HU; BBHIPAXKATh
(dopMynaMu 3aBUCHMOCTH MEX]ly BeIMUMHAMM; UCIIOJIb30BaTh CBOWCTBA U
rpaduky GYHKIMN A7 pelieHHs] ypaBHEHH, HEpaBEHCTB W 3a4ay C
napameTrpamu; H300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pELIEHHUI YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLIEHTHI, J0JIM U YaCTH, HA JBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3a7a4yd U3 00JacTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBJISITH BBIPAKEHUS, YPABHEHHUS, HEPaBEHCTBA U UX
CUCTEMBI IIO YCJIOBUIO 3a1a4yd, MCCIENOBAaTh IIOJNyYEHHOE pPELICHHE U
OLIEHUBATh IPaBJIONOAOOHOCT PE3YJIbTAaTOB; YMEHHE MOJEIMPOBAThH
peajbHble CUTyallUM Ha S3bIKE MaTEMaTHUKH; COCTABIIATH BBIPAKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a1a4H, UCCICA0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJIB30BaHMEM  almapara  ainreopsl,
HUHTEPIPETUPOBATH MTOJIIYYCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpefHee apudMeTHdeckoe, MeauaHa,
HauOoJIbIlIeE U HaUMEHBIIIEE 3HA4YCHUA, pasMax, JUCICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH
UH(OPMALINIO, TIPEACTABICHHYIO B Ta0IUIax, Ha JUarpaMMax, rpadukax,
OTPaXXaIOUIYI0 CBOMCTBA PEalbHBIX IPOLECCOB M SBICHUMN; MPEACTABIAT
UHPOPMALIMIO C TOMOINBI0 TabJIMII W  JUarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKHE JaHHbIE, B TOM YHCIE C NPUMEHEHHEM TIpapuyecKux
MCTOHOB U 3JICKTPOHHBIX CPEACTB, rpa(bnqecxn Hucciea0BaTb COBMECCTHBIC
HaOJI0IEHNUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT M CIy4YalHOE
coObITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C HCIOJBb30BAHHEM TIpaUUYeCKUX METOOB; MPUMEHSThH
(GopMyJbl CIOKEHHUSI M YMHOXEHHSI BEpOATHOCTEH, (Popmyiy MOITHON
BEPOSATHOCTH, Gopmyny bepHymian, komOuHaTOpHBIE (PAaKTBI U (HOPMYIIBI;
OLICHMBAaTh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBATH
NMOHATUSAMM: CIlydaliHas BEIIMYMHA, PACIPENCICHUE BEPOSATHOCTEN,
MaTE€MaTU4YeCKOe OKHMJAHHUE, AUCHEPCHs M CTAaHJApPTHOE OTKJIOHEHHE
CllyualfHOM  BENUYMHBL, (YHKUMU paclpenieieHuss M IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO U HOPMAJIBHOTO PACIPEACICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA U3YUEHHBIX PACIIPENCIICHUM MUl PEIICHUS 3a1ady,
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIIMX YHCEN, METObl BRIOOPOUHBIX
UCCJIECNOBAHUM; YMEHHUE IPUBOAUTHL IIPUMEPHI IIPOSBIICHUS 3aKOHA
OOJBIIMX YHUCENl B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; yMEHHE
OIIEpPUPOBATh IOHATHAMU: COUYETAHUE, IEPECTaHOBKA, YHUCIIO COYECTAHUH,
YHUCIIO  TEepecTaHoBOK;, OuHOM  HploTOHa; yMeHHe  MPUMEHSTH
KOMOMHATOPHBIE (PAKTHI M PACCYXACHUS JJIS PElIeHHs 3a/1a4; OLEHUBATh
BEPOATHOCTH pPealbHBIX COOBITHUI; COCTaBIISITh BEPOSATHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTb IOHATHUSAMHU: TOYKA, IMpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEINYMHA YIUIA, INIOCKHUI yroJl, IBYyTrpaHHBIA
YIOJ1, TPEXIPAaHHBINA YTOJ, CKPEIIMBAIOLIUECS MPsAMbIE, TapAJIEIbHOCTh U
NEPIEHIUKYIIIPHOCTD NPSAMBIX U INIOCKOCTEH, YTOJ MEXAY NPSMBIMH, YTOJI




MEXAY IPSIMOM U IJIOCKOCTBIO, YTOJ MEXKIY MIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHM JIO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHME HCIIONb30BAaTh IPU PEUICHUU 337a4 H3Yy4YCHHBIE
(baxThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’KaILIET0 MHpPA; CTPOUTh MATEMaTUYECKHE MOJEIU C IOMOILBIO
FEOMETPUUECKUX MOHATUH M BEIMYMH, pEIIaTh CBS3aHHbIE C HHUMHU
MIPaKTUYECKHE 3a7a4U

10

VMeHHe OmepupoBaTh MOHATHIMH: IUIONIAAb (UTYpBI, 00beM (HTYDBHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIfI MHOTI'OI'paHHUK, CCUCHUC MHOI'OrpaHHHUKA,
Ky0, mapajuienenurnen, Mpu3Ma, nupamuna, (Gurypa M MOBEPXHOCTb
BpallleHUs, [WIUHAP, KOHYyC, mmap, chepa, Iwiomanb cdepsl, IUIONaab
MOBEPXHOCTH TMHPAMUJIbI, TPHU3MbBI, KOHYCa, IHIMHIpaA, 00beM Kyoa,
MNpAMOYTOJIbHOI'O IHapaJuICiiCruic/ia, IMMUupaMu/bl, MITPHU3MbI, NUIXHApPA,
KOHyCa, Iapa, pa3BepTKa IMOBEPXHOCTH, CCUCHUs KOHYyca M IMJIMHIpA,
napajuleibHbIe OCH MJIM OCHOBAaHWIO, CCUYCHHE IIapa, IJIOCKOCTb,
Kacaromiascs cdepbl, IMWIMHIPA, KOHYCa; YMCHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (HUTYpPhl M MOBEPXHOCTH
BpAIIICHHs, UX CEYCHUS, B TOM YHCIIC C TIOMOIIBIO AIICKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSITh CBOWCTBA T€OMETPHUECKUX (HUTYp, CAMOCTOSTEIHHO
(bOpMyIHPOBATH ONMpPEICICHUS U3ydaeMbIX (DUTYp, BBIABHUIATh THIIOTE3bI O
CBOWCTBAaX M MpPHU3HAKAX T€OMETPHUYECKUX (uryp, oOOCHOBBIBATH WU
ONpOBEpraTh HMX; YMEHHE MPOBOIUTH KiaccupUKaimoo (GUIyp 1o
Pa3siIM4YHbIM IPU3HAKaM, BBIIIOJHATD HCO6XOI[I/IMI)Ie JOIIOJIHUTCIIbHBIC
HOCTPOCHHSI

11

YMeHue onepupoBaThb MOHATHSAMM: JIBUKEHHE B  IPOCTPAHCTBE,
napajieNbHBI TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B INPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3oBaHMe 10100us, TOJOOHBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE W IOJ00HBIE (UTYpPHI, B TOM YHCJIE B TIPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BATh T€OMETPUUECKHUE OTHOIIECHUS MIPU
pelIeHNH 3aJa4; HaXOJUTh TE€OMETPUYECKHE BEIWYHHBI (IJIMHA, YTroJ,
IUI0ILAb, 00bEM) IIPU PEIIEHUH 3aj1ay U3 APYTHX YUeOHBIX IPEAMETOB U U3
peabHON KU3HHU; YMEHHE BBIYMCIIATH TEOMETPHUUECKNE BEIIMYMHEI (JTHHA,
yroJj, MJouaas, 00beM, MJIOLIAb MOBEPXHOCTH), MCIIOJIb3Ysl U3yUECHHBIE
(GopMyITBI U1 METOABI, B TOM YHCJE: TUIOMAAb TTOBEPXHOCTH THPAMHIBI,
OpU3Mbl, KOHYyca, LMIMHIpa, Iulomanab chepbl; o0beM  Kyoda,
NPSMOYTOJIBHOTO  TMapajulesenuIie/ia, MHPaMH/IbI, TPU3MBL, IFIHHIPA,
KOHYCa, 1apa; yMEHHEe HaXOJIUTh OTHOIIEHHUE 00BEMOB OJOOHBIX (pUTyp
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YMeHue OonepupoBarh MOHATUAMU: IMPSMOYIOJIbHAS CUCTEMa KOOpAUHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPJAMHATHI BEKTOpPA, CYMMa BEKTOPOB,
IPOM3BEJCHNE BEKTOpAa Ha YHUCIIO, DPAa3JIOKEHHE BeKTopa Mo 0Oa3wucy,
CKaJsIPHOE IPOMU3BEACHHE, BEKTOPHOE IIPOM3BEIEHHUE, YIoJll MEKIY
BEKTOPAaMHU; YMEHHE UCIIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBINA METO [UIs
pelleHns: TeOMeTPUUYECKUX 3a4a4 U 33/1a4 APYTUX y4eOHBIX IIPEIMETOB
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YMeHne BeIOMpaTh MOAXOMSIINA METOJT IJIsl PEIISHUs 3a7a4i; TOHUMaHue
3HAUMMOCTH MAaTEeMAaTHKU B H3yYEHUH TMPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBJIGHUN; YMEHHE paclo3HaBaTh MPOSBICHHUE 3aKOHOB
MAaTCMAaTUKH B UCKYCCTBC, YMCHHUC IPUBOAUTH MPUMEPBI MATCMATUICCKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




Tabmuma 11.5

Ilepeuennb 351eMEHTOB coaepKaHus, mpoBepsieMbix Ha EI'D
10 MaTeMaTUKe

Kon [IpoBepsiemMblil 3J1IeMEHT coAep KaHus
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe

1.2 Panmonaneupie umucia. OOBIKHOBEHHBIE W JICCATUYHBIC JPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

1.3 ApudmeTnieckuii KOpeHb HaTypaabHOM cTeneHu. [leiicTBus ¢ apudMeTHIeCKUMHU
KOPHSIMU HAaTypaJIbHOM CTENIEHU

14 Crenenb ¢ nenbiM mokazareneM. CTeNneHb € pPAIMOHAIBHBIM IOKA3aTeJeM.
CBolicTBa CTENEHU

1.5 CuHyc, KOCMHYC W TaHI'€HC YHUCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI

1.7 HevictButenbHble yucia. ApudMeTHYECKHE ONepalud C JeHCTBUTEIbHBIMU
yrcnamMu. [lpuOnrkeHHbIe BBIYMCIEHUS, MpaBWIa OKPYIJICHUS, MPUKUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [TpeoOpazoBaHre BBIPAKCHHH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHbIe U JOrapu(PpMUUECKHE YPaBHEHUS

2.5 [lenwie u poOHO-palMOHATFHEIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 | VYpaBHeHHUs, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
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Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl

3 DOyHKINUH U TpaPUKH
3.1 Oynkus, cnocoOsl 3amaanus Gpynakiuu. ['paduk dyakuun. Bzaumuo obOpatHbie
¢ynkuuu. Yetnslie u HedeTHbIe GyHKUMU. [lepruoanyeckue GyHKIMN
3.2 O6nactp ompeneneHUuss U MHOXKeCTBO 3HadyeHHd Gynknuu. Hymun QyHKIun.
[TpoMeXyTKH 3HAKOHMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH — (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (GyHKIMU. Haubosblnee U HauMeHblee 3HaUYCHUE
(GyHKINU Ha TPOMEXKYTKE
3.3 Crenennass GpyHKIHS C HaTypaJlbHBIM W IIEJBIM IMOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Touku paspeiBa. AcuMmntoTsl rpagukoB (yHkuuid. CBoiicTBa (QYHKIIMIA,
HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckass U reoMerpuueckas mporpeccun. Dopmyna  CIIOXKHBIX
IPOIICHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
4.2 [IpumeHeHre NPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTb WU
sKcTpeMyMbl. HaxoxkieHne HanOobIIero 1 HAMMEHbIIEro 3Ha4eHUs (yHKITUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamH. J{uarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE




7.3 MHoTrOorpaHHIKH

7.4 Tena v MOBEPXHOCTH BpAILICHUS

7.5 KoopauHatel 1 BEKTOPBI

7. MHcnoab3yemblii mnepedeHb (KOAM(PUKATOP) MpoBepsieMbIX TpeOOBaHWH K
pe3yJbTaTaM OCBOECHHUSI OCHOBHOW 00pa3oBaTe/ibHOW MNPOrpaMMbl cpeaHero  00mIero
0o0pa3oBaHusi U 3IJIEMEHTOB COJAEP/KAHUS /ISl INPOBEJACHUS] €JUHOI0 TOCYyJapPCTBEHHOIO
IK3aMeHa o MaTeMaTuke (1ajee - EI'D mo maremaruke)

Tabnuna 7.1
[IpoBepsiembie Ha EI'D mo maremaTnke TpeGoBaHUs
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI
cpemHero ooIero oopa3oBaHMs
Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM Pe3yabTaTaM OCBOCHUS

MPOBEPSEMOr0 | OCHOBHOW 00pa30BaTeNIbHOW MPOTPaMMBI CPEeTHETo 00IIero 00pa3oBaHus
TpebOoBaHU

1 Bnanenue Meromamu J0Ka3aTeNnbCTB, aNrOPUTMaMHU pPEIICHHS 3a]ad;
yMeHue (QOopMyIUpOBaTh W OMNEPUPOBATH MOHATHSAMHU: OIpeAeTCHUE,
akcuoma, TeopeMma, CJEACTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKH; NMPUMEHATh UX; YMEHHE (HOPMYIHUPOBATH
o0paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCHOJIB30BaTh METOJ MaTeMaTH4YEeCKOM WHIYKIIHH;
MIPOBOJIUTH JI0KA3aTEIbHBIC PACCYXKACHUS MPU PEIICHUU 3a/1a4, OIEHUBATh
JOTUYECKYI0 TPABWIBHOCTh  PACCYXAEHUN; YMEHUE OINEepUpOBaTh
MOHSATUSMH: MHOXECTBO, TOJIMHOXECTBO, OTEPAIMU HAJ] MHOXXECTBAMU;
YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCaHUs
peabHBIX MPOIECCOB U SBJICHUNM U MPU PEUICHUU 3ajad, B TOM YHUCIE U3
IpYTUX Y4eOHBIX TMPEIMETOB; YMEHHE OINEepHpOBaTh MOHATUAMHU: Tpad,
CBSI3HBIN Tpad, mepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBATh Tpadbl Pa3NUYHBIMU CHOCOOAMHU; UCHOIB30BaTh rpadbl MpU
pelieHuu 3aaa4d

2 YMeHne omnepupoBaTh MOHSATHUSMU: HATYypaJbHOE YHCIIO, IEI0€ YHCIIO,
CTEMNEHb C LIENbIM MOKa3aTeleM, KOPEHb HaTypadbHON CTETEHH, CTENEHD C
parMoHABHBIM TTOKa3aTeJIeM, CTEMEHb C JCHCTBUTEIBHBIM MOKa3aTeseM,
norapudmM YuCIa, CHHYC, KOCHHYC M TaHT€HC IMPOM3BOJILHOTO YHCTIA,
OCTaTOK II0 MOYJ0, PAIMOHAIBHOE YHWCJI0, HPPalMOHATBHOE YHCIIO,
MHOXXECTBA HATypaJIbHBIX, LENbIX, PALHUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; YMEHUE UCIIOIh30BaTh MPU3HAKH JCTMMOCTH, HAUMEHBIIINA OOIITHI
JIeNnuTeNh W HauMeHbllee ofIiee KpaTHoe, anroput™ EBkimaga mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3IWYHBIMHU MO3UIIMOHHBIMUA CHCTEMaMH
CUMCIICHUS; YMEHHUE BBIMOIHATH BBIYUCICHUE 3HAYCHUI U TPeoOpa3oBaHus
BBIPDAKEHHUN CO CTEMEHSAMHU U Jiorapudmamu, mpeoOpa3oBaHUsi IPOOHO-
palMOHANBHBIX  BBIPAKEHUM; YMEHHUE  ONEPUPOBATH  IMOHATUSIMHU:
MOCJICIOBATEILHOCTh, apudMeTHYeCKass MPOrpeccHs, TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIas T'e€OMETpPHYECKas MPOrPecCus;
YMEHHE 3a/aBaTh IOCJIEIOBATEILHOCTA, B TOM YHCJIE C TMOMOIIbIO




PEKYpPEHTHBIX (OPMYII; YMEHHE OTEPUPOBATH MOHATHIMH: KOMIUICKCHOE
YHUCJIO, CONPSDKEHHbIE KOMIUIEKCHBIE 4YHCIAa, MOJYJb M apryMEHT
KOMIUIEKCHOTO  4ucia, (GopmMa  3alUCH  KOMIUICKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredOpaumdeckas), yMeTh
MPOU3BOJUTE apU(PMETHUECKHE ICHCTBUA C KOMIUICKCHBIMH YHCIIAMH,
MPUBOAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHSAMU: MaTtpuma 2 X 2 W 3 X 3, OnpeaciuTeNb MAaTpPHIIbI,
FEOMETPUUECKHUI CMBICIT OMPEICTUTEIS

YMeHHe onepupoBaTh IOHATHAMH: PalUOHAIbHBIC, HPPALMOHAIIBHEIE,
HOKa3aTesbHbIC, CTENEHHbIE, JIorapu(MUYECKHUe, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH IIOHATUSMMU:
TOKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHKE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YPAaBHEHUW U HEPABEHCTB, PAaBHOCHUIBHOCTb YpPaBHEHUH,
HEPABEHCTB M CUCTEM; YMEHUE PEILIaTh YPaBHEHNUs1, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO DPA3JIMYHBIX IPHUEMOB; PEIIAaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTPOM; IIPUMEHSATh YPABHEHU I, HEPABEHCTBA, UX CUCTEMBI
JUIS PEIICHHWsT MaTeMaTWYeCKUX 3a7ad W 33Ja4d M3 Pa3IUYHbIX 00acTeit
HayKH U PeaJIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMU: (YHKIMSA, YETHOCTb (DYHKIUH,
NEPUOAUYHOCTh (PYHKIMHM, OrPAaHUYEHHOCTb (YHKIIMHM, MOHOTOHHOCTH
GyHKLIUHU, 3KCTpeMyM (YHKIMH, HAauOoJpllee U HaUMEHbIEe 3HAUYEHUS
(GYHKIIMM Ha MPOMEKYTKE, HEpepblBHAs (YHKIUS, aCUMIITOTHI rpaduxa
(GyHKLUY, TepBas U BTOpas MPOM3BOJHAs (PYHKIUHU, F€OMETPUUYECKUN U
¢u3nUecKUii  CMBICI TPOM3BOAHOW, MEpBOOOpa3Has, OIpeeICHHBIN
UHTErpajl; YMEHHME HaXOJWUTh ACUMIITOThI rpaduka (yHKIHMH; yMEHHE
BBIUNCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEAECHHUS, YaCTHOTO U KOMIIO3UIIUU
(GbyHKLUH, HAXOIUTh YpaBHEHUE KacaTeIbHOU K rpaduKy (QYHKINHU; yMEHUE
HaXOJUTh NMPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUH; YMEHHUE HCIOJb30BATh
NPOU3BOJIHYIO ISl MCClefoBaHMus (YHKUMN, HaXOAWTh HAMOOJbIIME U
HauMEHbIINE 3Ha4YeHHs (YHKUUN; CTPOUTH IpaUKd MHOTOWIEHOB C
UCIIOJB30BAaHUEM allllapara MAaTeMaTU4YeCKOro aHalln3a, IPUMEHATH
MPOU3BOJHYIO JJISl HAXOXACHUS HAWIY4IIEero pelIeHHs] B MPHUKJIAJHbIX, B
TOM YHCJI€ COLMAIbHO-I)KOHOMHUYECKUX M (PU3NYECKUX 3aJauax; HaXOJIUTh
wiomaad 1 00beMbl GUTYp ¢ IOMOIIbIO UHTErpajia; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJAEIUPOBaHUA C MOMOILBI Ju(QepeHIHaTbHbIX
ypaBHEHUH

YMeHue onepupoBath NOHATUAMU: TpaduK GYHKIMH, OOpaTHas QyHKIHS,
KOMIO3UIMS (DYHKIMM, TuHeWHas (QyHKOUS, KBajpaTHuHass (YHKIHA,
panoHanbHass (QYHKIUS, CTENEeHHas (YHKIMS, TPUTOHOMETPHUYECKHE
¢GyHKLMU, 0oOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMM, TOKa3aTelbHas M
norapudmuueckas (QYHKIMM; YMEHHE CTPOUTHh TIpapUKd H3YYEHHBIX
(GyHKLUH, BBIOIHATH Ipeodpa3zoBaHus IrpaguKkoB GyHKINH, HCIOIH30BAThH
rpaduku 175 U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, NPU PEHICHUH 3a]a
U3 Ipyrux y4eOHBIX MPEIMETOB U 3a/lau M3 PealbHOM >KU3HU; BBIPAXaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BETMYMHAMM; UCIOJIb30BaTh CBOMCTBA U
rpaduknd (GYHKUMNA A7 pelleHus YpaBHEHHWI, HEpaBEHCTB M 3ajau C
napaMeTrpamMu; H300pakaTh Ha KOOPJIWHATHOW IUIOCKOCTH MHOKECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
NPOICHTHI, JI0JIM M YacTH, HA JIBUKEHHUE, paboTy, CTOMMOCTh TOBapoOB M
yCIIyT, HAJOIH, 3a/la4id U3 O0JIaCTH YHPABJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IIO YCJIOBHUIO 3a/ayd, MCCIENOBaTh IIOJyYEHHOE pPEIICHHE U
OLICHUBATh IPaBJIONOAOOHOCT PE3YJIbTAaTOB; YMEHHE MOJCIHPOBATH
pEalIbHBIE CUTyallUd Ha $3bIKE MATEMAaTUKH; COCTAaBJIATH BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIIOBMIO 3a/1a4U, UCCIEA0BATh
IIOCTPOCHHbIE ~ MOJEIM C  MCIOJB30BAaHMEM  ammapara  aiaredpsl,
UHTEPIPETUPOBATH ITOIIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpeAHee apudmMernueckoe, MeauaHa,
HauOoJbIllee U HAaUMEHbILIee 3HAYCHHUsI, pa3Max, TUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKAaThb, UHTEPIPETUPOBATH
uH(pOpMalIKIO, MPEICTABICHHYIO B Ta0IMIIaX, HA AUarpaMMax, rpadukax,
OTpaKaoIlyl0 CBOMCTBA pPEalIbHBIX MPOLIECCOB U SIBICHUM; MPEJCTABIATH
uH(pOpMALIMI0O C TOMOIIbIO TaOMUI] ¥  JOuarpamm; HCCIEIO0BaTh
CTATUCTUYECKUE IaHHBIE, B TOM 4YHUCJIE C MPUMEHEHUEM TpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpaduuecKl UCCIeI0BaTh COBMECTHBIC
HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccuu

VYMeHHne onepupoBaTh IOHATHAMM: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIY4alHOro COOBITUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TIpaUIeCKUX METOAOB; NPUMEHSTH
(GOpMyNbl CIIOKEHUSI M YMHOXCHMsI BepOATHOCTEH, (QopMysy MOIHOMN
BEpOSATHOCTH, Gopmyny beprymin, koMOnHAaTOpHBIE (DAKTHI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTU peaJbHBIX COOBITHH; yMEHHE OIEepHpOBAThH
NOHATUSIMM:  ClIydaiiHas BEJIMYMHA, paclpeiesieHue BEpOSITHOCTEH,
MaTEMaTHUYECKOE OXKMJAHUE, IUCIEPCUs M CTaHAAPTHOE OTKIOHEHHE
CIy4ailHOM  BeNMYUHBL, (YHKUUU paclpeieneHuss U  IJIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEJIBHOIO M HOPMAaJIbHOTO PACIPENEICHHN; YMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpEEIICHUI AJIs pelleHus 3aaay;
3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIINX YUCEI, METOAbI BEIOOPOUYHBIX
UCCJIEJOBAaHUM; YMEHUE TMPUBOAMUTH MPUMEPHI TMPOSBICHUS 3aKOHA
OONBIINX YHUCET B MNPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
ONEepUpPOBaTh MOHATUSIMU: COYETAHUE, MEPECTaHOBKA, YUCIIO COYETaHH,
YHUCIO  TepecTaHoBOK; OumHOM  HblOTOHa;  yMeHHE  NPUMEHSThH
KOMOMHATOpHbIE (PAKThl U PacCyKJIEHUsS JUIsl PELIeHUs 3a/lad; OLICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MMOTYUEHHBIN pe3ynbTar

YMeHune omnepupoBaTh NOHATHUSAMHU: TOYKa, MpsiMas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE3OK, Iy, BEJIMUMHA yIJa, INIOCKUHN yroJl, 1ByTpaHHbIN
YTOJ1, TPEXTPAHHBINA YTOJl, CKPEUIMBAIOIINAECS MPSAMbIC, TapAILIEIbHOCTh U
NEPNEHIUKYIIPHOCTD NPSAMBIX U INIOCKOCTEN, YTOJI MEXAY MPSMBIMH, YTOJI
MEXIY NPSIMOU U IJIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTSMH, PACCTOSHHUE OT
TOYKHU J0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH, PACCTOSTHUE MEXIY
IJIOCKOCTSIMU; YMEHME HCIIOIb30BAaTh IPU PEUICHUH 3a7a4 W3Y4YCHHBIC
(bakThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’KaoIIETO MHpA; CTPOUTh MaTEMaTHYECKHUE MOJEIN C IOMOIIBIO
FEOMETPUUECKUX MOHATHH M BEIMYMH, pEIIaTh CBS3aHHbIE C HHUMHU
MIPaKTUYECKHE 3a7a4n




10 YMeHne omnepupoBaTh MOHATUSIMH: ILIOMAAL (QUTYPBI, 00beM (UTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHUKA,
Ky0, mapajuiesenuresa, Npu3Ma, NUpaMuaa, ¢GUrypa U TOBEPXHOCTh
BpallleHUs, [WIUHAP, KOHYyC, mmap, chepa, Iwiomans cdepsl, IUIONAab
MOBEPXHOCTH THPAMHJIBI, MPHU3MBI, KOHYyca, IHIHHIpa, 00BbeM Kyoa,
MNpAMOYTOJIBHOI'O IapaJuICiiCruic/ia, IMUupaMubl, NOPHU3MbI, NUIWHApPA,
KOHYyCa, IIapa, pa3BepTKa IMOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIPA,
napajjielibHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascsi cdepsl, IMIMHAPA, KOHYCa, YMEHHE CTPOHMTH CCUCHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOIPAaHHHMKH, (UTYphl M MOBEPXHOCTU
BPAICHUS, UX CCUCHHS, B TOM YHUCIIE C MOMOIIBIO AJICKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSITh CBOWCTBA T'€OMETPHUECKUX (HUTYp, CAMOCTOSTEIBHO
(bopMyITHpOBaThH ONPEACICHHUS U3y4aeMbIX (UTyp, BBIIIBUTATh TUIIOTE3bI O
CBOWCTBAaX M MpPHU3HAKAX T€OMETPHUYECKUX (uryp, 0OOCHOBBIBATH WU
olpoBepraTh WX, yMEHUE NPOBOIUTH Kiaccupukanuio ¢uryp 1o
Pa3siIMYHbIM IIPU3HAKaM, BBbIIIOJHATD HCO6XOI[I/IMI)IG JOITIOJIHUTCIIbHBIC
MOCTPOCHHSI

11 YMeHHe  onepupoBaTh  IOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETpPHUSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, TMMOAOOHBIE (UTYpBI;, yMEHUE
pacrmo3HaBaTh paBHBIC W MOJOO0HBIC (UTYPHI, B TOM YHCJIC B IPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIH30BATh TEOMETPUICCKUE OTHOIICHUS TTPU
pEelICHUH 3a]lady; HAaXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IJIMHA, YTOJ,
IUIOINA/ b, 00bEM) IIPU PEIICHUH 337124 U3 APYTHX YUSOHBIX MPEJAMETOB U U3
pEATbHON KU3HU; YMCHHE BBIYHUCIISATH TEOMETPHUCCKHUE BETMIMHBI (IJTMHA,
yroJ, Iiomaab, 00beM, MIOMAaah MOBEPXHOCTH), UCHIONIB3YS M3yUYEHHBIE
GopMyIIBI U METOJIbI, B TOM YHCJIE: TUIOIIA(b MOBEPXHOCTH MHUPAMUJIBI,
Opu3Mbl, KOHyCa, LHIWHApaA, I[Uom@anab cdepbl; o0beM  Kyoda,
MPSIMOYTOJIBHOTO ~ TIapaJUIeNieuNe1a, TMUPAMUJBI, TPH3MBI, THIHHIPA,
KOHYca, Il1apa; yMEHHEe HaXOJAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD

12 YMeHue onepupoBaTh MOHATUSMU: NPSIMOYTOJIbHAs CUCTEMA KOOpPIWHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPAMHATBI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEJCHNUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEACHHE, BEKTOPHOE IIPOM3BEIEHUE, YroJl MEKIY
BEKTOPAMM; YMEHUE UCITI0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ IS
pelIeHNs FeOMeTPUUECKUX 3aad U 3a7a4 APYyrux yueOHbIX IPEIMETOB

13 YMeHnue BbIOUpaTh MOAXOIAIIMN METO JJIs pelIeHUs 3a7au; TOHUMaHHUe
3HAaYMMOCTH MAaTeMaTHKH B HU3YYEHHM NPUPOIHBIX M OOIIECTBEHHBIX
IIPOLECCOB UM SBJICHUN; YMEHHE paCIO3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPHl MATEMATHUECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAyKH

Tabmuua 12.1

IlepeueHs 31€eMEHTOB coAepkKaHMsl, TpoBepsieMbIX HAa EI'D
10 MaTeMaTHKe

Kon IIpoBepsieMBlii 2JIEMEHT COACpPKAHUS




Yucna ¥ BEIYUCIIEHUS

1.1 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEIbIX Yncel

1.2 Pannonanpubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOU, MPOIICHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

1.3 Apudmerrdeckuii KOpeHb HATypaIbHOU cTerneHu. JlercTBrs ¢ apupMEeTHIECCKUMH
KOPHSIMU HAaTypaJlbHOW CTETIEHU

14 Crenenb ¢ wnenbiM mnokazareneM. CTENeHb € pPALMOHAIBHBIM IOKA3aTEJeM.
CBoiicTBa cTENEHU

1.5 CuHyc, KOCMHYC M TaHI'€HC YHUCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uyucna. [lecaTndHble U HATYpaIbHbIE JOTapupMBbI

1.7 JeiictButenpHple uncia. ApudMeTudyeckue onepanuud ¢ JeHCTBUTEIbHBIMU
yuciaamu. IlpuGnukeHHble BBIUUCIEHUS, IpaBWJa OKPYIJIEHUS, NPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [TpeoOpazoBaHre BBIPAKCHHMA

1.9 KommiekcHbie uncna

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TOrapu(pMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 | YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

2.11 |Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI

3 OyHKIHH U TpaduKh

3.1 Oynkuus, cnocoOsl 3aaaHus GyHkuuu. ['paduk QyHkiuu. BzaumHo obparHble
¢yukun. YetHole u HedeTHble pyHkunu. [lepuoanueckue pyHKIMn

3.2 O6nacth ompeneraeHUuss U MHOXKECTBO 3HadyeHW Gynkmuu. Hymu QyHKIumn.

[IpomexxyTkH 3HAKOMOCTOSHCTBA. [IPpOMEXYTKM MOHOTOHHOCTH (YHKLHUH.




Makcumymbl 1 MUHUMYMBI (yHKIuu. Hambonbinee m HamMeHbIIee 3HaUCHHE
(GyHKIMU Ha TPOMEKYTKE

3.3 CrenenHass GpyHKIHS C HaTypaJlbHBIM W IEJBIM IMOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpadUK KOPHS N-OM CTEIEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, X CBOHCTBA U rpaduku
3.6 Touku paspeiBa. AcumnrTorel rpadukoB ¢QyHknmii. CBoicTBa (QyHKIUH,
HEMpEepbIBHbIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEN0BATENLHOCTEH
3.8 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
IPOIICHTOB
4 Hauana matemaTuyeckoro aHaausa
4.1 [TpousBonnas Gpynkiuu. [Ipon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
4.2 [IpumeHeHHne MPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb H
IKCTpeMyMbl. Haxoxnenue HaubobIero 1 HAMMEHBIIETO 3HaYeHUs PYHKITNH Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MHTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Oiiniepa - BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHnats! 1 BEKTOPBI




		2025-09-01T19:05:27+0300
	г. Волгоград
	Ушкалова Елена Николаевна
	Я являюсь автором этого документа




