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Ha ocnoBanum IIpukaza MunucrtepctBa npocsemienust PO or 09.10.2024 Ne704 «O
BHECEHMHM HW3MEHEHMI B HEKOTOpble Mpukazbl MuHuctepcTBa mnpocsenieHus: P,
Kacaronecss QenepaibHbIX 00pa3oBaTENbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro
00pa3oBaHMs, OCHOBHOTO OOIIEro 0Opa3oBaHUsl U CPEIHETO OOIIETo 00pa3OBAHMS,
u3MeHeHM! B OCHOBHYIO 00pa3oBaTElbHYIO MPOrpaMMy OCHOBHOTO OOIIETO
obOpasoBanms (MU cpeaHero oomero oopasoBaHus), yTBepkaeHHBIX 29.08.2025 roma
npukazoM Ne626 ot 29.08.2025 roga BHECTH M3MEHEHUS B pabOuyyr0 MporpaMmy Mo
yueOHOMY npeamety «I'eomerpust. YriryOlleHHBIA YPOBEHBY.

1. BHECTU UBSMEHEHME B PA3JIEJI « TEMATHUYECKOE

INJIAHUPOBAHMUE)
10 KITACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmeHnoBanue
Ne (uudpossbie)
n/m  PAa3ACIoB H TEM Beero Kourpoubnbie IIpakTHyeckue 0BpA30BATETBHBIE
NporpaMMsl padoThI padoThI pecypebi
1 Bsenenue B 23 1
CTEPEOMETPUIO
2 B3aumMHoe pacnosioxkenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
[TapamiensHOCTE IPSAMBIX
3 Y TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[leprieHAUKYIAPHOCTD
4 MPSIMBIX M IJIOCKOCTEH B 25
IIPOCTPAHCTBE
5 VYriel 1 paccTosiHUS 16 1
6 MHororpanHuKu 7 1
7 BekTops! B IpOCTpaHCTBE 12
IToBTOpenue, 0600IIEHNE
8 Y CHCTEMAaTH3aIus 5 2
3HaHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME




2.BHECTU UBMEHEHMUS B PA3JIEJI « IOYPOYHOE IIVIAHUPOBAHMUE»
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TIJIOCKOCTH, MapajlIebHBIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOYKA, IPSAMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
TUTIOCKOCTH, MApPAILICIIBHBIX TIPSIMBIX
(OTpE3KOB), CepeaNHBI OTPE3Ka

[TonsTus: MepeceKaromuecs miI0CKOCTH,
nepecekaromuecsa npamMasa 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTus: NnepeceKaromumecs mI0CKOCTu,
nepecekarommecsa npamasa 1 miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paxkeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, H300paxeHe
HPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUS U3 HUX




10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux
p€6pa. N3o0parkeHne nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanye moCTpOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

11

12

N306paxkenue ceueHuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU IIBETAMH

N300paxeHne ceyeHn it mupamMuIbl, Kyoa
Y MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
PAa3HbLIMH IBETAMU

13

N300paxeHne cedyeHn it mupamMuIbl, Kyoa
Y NIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTpOCHHBIX CEUSHHUI
PAa3HbBIMH IBETaAMU

14

Mertop cie0B it TOCTPOSHUS CeUeHUN

15

Merton cieoB Uit TOCTPOCHHS CEUSHHH.
CBolicTBa nIepece4eHU MPSIMBIX U
IJIOCKOCTEN




16

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

17

18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
MIOCTPOCHHMSI

19

20

21

22

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MOCTPOEHUS

[TocTpoeHue cedyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

[ToBTOpenue mianumeTpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

[ToBTrOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
TJIAHUMETPHUH B CTEPEOMETPHH

23

24

KonTtponbnas pabota "AKcrOMBI
Y p
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpernuBaronmecs
npsimble. [Ipru3HaKy CKpeluBarommxcs
npsaMeix. [lapannensHbie npsMble B
IIPOCTPAHCTBE




25

26

27

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM NapaljIeIbHON
JIAHHOM IIPSIMOM, NIPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaLEH Ha
JIAHHOM psiMOM. JIeMMa 0 nepeceueHnn
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh Tpex NpsiMbIX. Teopema
0 TpEX mapayIeIbHBIX NPSIMBIX. Teopema
0 CKpEUIMBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALIIECITHLHOTO
npoektupoBanus. 300paxeHne pa3HbIX
buryp B mapayuieaIbHON MPOCKIMN

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSMBIMU

29

3agaun Ha JOKA3aTEIbCTBO U
HCCIeN0BaHuE, CBA3aHHBIE C
pacIoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonATHS: mapamIeTbHOCTD MPAMOHN U
IIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
IUIOCKOCTH

31

32

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

ITocTpoenue ceueHus, MPOXOAAIIETO
4yepes3 JaHHYIO NPSIMYIO Ha YePTeXeE U
[apaJuIeIbHOTO APYroy npsamMon. Pacyér
OTHOILICHUN




33

34

[MapannensHas mpoeKus, TPUMEHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a 1
napauienenunena. CBoncTaa
napajuielienune1a ¥ MpU3Mbl

[TapannensHble iockocTu. [Ipu3naku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MPUHAICKALTYIO TaHHOU IJIOCKOCTH U
CIIEJICTBHUS U3 HEE

36

37

CaolicTBa napauieabHbIX IIOCKOCTEN: O
HapajieIbHOCTH NMPSAMBIX [I€PEeCeUEeHUs
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX
MJIOCKOCTEH TpeThei

CBoiicTBa napajjIeNIbHBIX MIIOCKOCTEM:
00 oTpe3Kax MnapajuieabHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXY MapaJuIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUYECHUH IIPSIMOM €
JIBYMsI TapaJuIeIbHBIMU TJIOCKOCTSIMU

38

39

[ToBTopenue: Teopema [ludaropa Ha
IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
HNPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejaenunena

Brruncnenue UIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuIeNeInIe e

42

[lepneHaUKyYISIPHOCTD MIPSAMOM U
mockocty. [Ipusnak
NEPIECHIUKYIIIPHOCTH IPSIMON U
IIJIOCKOCTH




43

44

[IeprieHUKYIAPHOCTD NPAMOU U
miockocTy. [IpusHak
NEePHEHIUKYIISIPHOCTH IIPIMOM U
IUIOCKOCTH

Teopema o CyilleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH
yepe3 TOUKY MPOCTPaHCTBA U
MIEPICHINKYIISIPHOM K INIOCKOCTH

45

46

[IimockocTH M NepneHIUKyIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MPAMBIC B MHOI'OI'paHHUKAX

47

[IeprieHauKyIsAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKU

Ha IPSIMYIO

48

49

[lepnieHUKYIAp U HAKIOHHASL.
[TocTpoeHne nepreHANKyIsApa U3 TOUKU
Ha IPSMYIO

Teopema o TpEx nmeprneHAnKyIsIpax
(mpsimast U oOpatHas)

50

51

Teopema o Tp€x mepneHaUKYISIpax
(mpsimast u oOpaTHast)

VYron Mexy CKpelBarouMucs
PSMBIMH

52

ITonck neprneHuKyIspPHBIX IPSIMBIX C
MIOMOLIBIO NIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

54

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC

[Toctpoenue ceuenuii kyba, mpU3MsbI,
IIPABWJIBHOM MMUPaMUBI C IOMOIIBIO
OPTOTOHAJILHOU IIPOEKIIUU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IIPOEKIIUU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [ImockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak nepnesauKyJISpHOCTH IIPSIMOM
Y TUNIOCKOCTH KaK CJIEZICTBUE CUMMETPHUH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUN OT TOYKHU JI0 TUIOCKOCTH

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSIHUM OT TOYKHU J0 IUNIOCKOCTH
CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMETpPUS, CABUT TOUKH 110
NapaJuIeIbHON NPSIMOU

61

62

63

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

Konrponbnas pabora "B3anmuoe
PacmoJoKeHUe NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

IToBTOpEHME: YrOa MEXAY IIPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckrie METObI BBIYUCICHUS
yrila MeXAy NpsSIMBIMU B
MHOT'OI'PaHHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAHHOTO yrja




67

IlepnenquKyasIpHBIE IITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEM

68

69

70

[Ipu3Hak nepneHuKyIsipHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEeHIUKYISPHBIX TPEThEeH MIOCKOCTH
[TpstMoyToNbHBIN Napannenenumnesn; Kyo;
U3MEPEHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

TeopeMa 0 JUaroHajii npsmMoyroJibHOTO
napauiejcnuincaa u CacaCcTBUcC U3 Heé

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3aJlauu, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MPAMBIX U IIJIOCKOCTHU

72

73

HOBTOpCHI/ICZ CKpCHINBArOIHECSH
psaMbIC, TaPAJJICITIBbHBIC IINIOCKOCTHU B
CTAaHJAPTHBIX MHOT'OI'PAHHHUKAX

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSIHUE
MEXYy CKPELUBAIOLIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

74

75

Paccrosane ot ToUukn J0 IINIOCKOCTH,
pacCTodHHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Brrunciienue pacCTOSHUN MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH C
MMOMOUIBIO NIEPIIEHANKYIIIPHOU
IUIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria




DneMeHTHI ChepUIECKO TeOMETPUH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KOHTpOJ‘ILHé'l'H pabota "VYTibl 1 1
paccTostHus

79 ?I/ICTeMaTI/IL?.aI_II/ISI 3HaAHUH 1

MHOTrorpaHHuK 1 €ro 3JeMeHThHI"

80 [Tupamuaa. Bunel nupamui. [IpaBunsHas 1
UpaMHJIa

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuiibHas pu3Ma

82 [Ipssmoit napainenenunen, 1
MPSIMOYTOJIbHBIN Mapaienenumes, Kyo

83 Boinmykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Beimykiibie MHOTOTrpaHHHKH. Teopema

84 Oiinepa. [IpaBunbHbIe 1 1
MOJTYTIPaBUIILHBIC MHOTOTPAHHUKHU

85 KonTposabHas pabora "MHororpaHHuKu" 1

86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [TpaBwiio mapaienenuiea 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxxenne BexTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JISIKALUX B OJTHON 1
MIJIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brrurcnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1




95 [Ipocrteiinme 3agauu ¢ BEKTOpaMu 1
96 [IpocTeiinme 3agauu ¢ BEKTOpaMu 1
97 [Ipocteiinme 3agauu ¢ BEKTOpaMHu 1
98 O0o001IeHre U CHCTeMaTU3allus 3HAHU! 1
99 O0o001IeHNe U CHCTeMaTU3allus 3HAHUN 1
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 Hrorosast kKoHTpoIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1




3. BKJIIOUUTH PA3JIEJ «ITPOBEPSIEMBIE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IHPOI'PAMMBI»
10 KJIACC
Kon .
T IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaTbl 0CBOCHUS OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMH: TOUKA, IIpsIMasi, IJIOCKOCTh
79 [TpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTtb NOHATUAMU: Mapajlie/bHOCTs U HEPICHUKYIAPHOCTS
IPSIMBIX U IIJIOCKOCTEHN
74 KnaccugumupoBars B3auMHOE pacIlioioKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTb NMOHATUAMU: ABYI'PAHHBIN YroJ, TpaHH JIByTPaHHOIrO yrija,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa JIBYTPaHHOI'o yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PaHHUK, BLIHYKHBIIZU U HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAaHHHKA, IPaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUJbl MHOTOIPAaHHUKOB (IUpaMuja, IpusMa,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupumupoBarh  MHOTOTpAaHHHMKH, BBIOMpasi  OCHOBaHUS  JUIS
78 KkiJaccupukanuy  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOI'DAaHHHKH,
NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBbIE ¥  HAKJIOHHBIE TIPU3MBL,
napauJiesIenue 1)
79 OnepupoBatb MOHSTHSAMH: CeKylIuas IIJIOCKOCTB, CeueHue
MHOTOTPaHHUKOB
710 OOBSICHATh  NPUHLMIIBI  [TOCTPOEHMSI CEYEHWH  MHOTOTPaHHUKOB,
HCIIOJIBb3YS] METOJ CIIEI0B
Crpoutp cedeHHMsI MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBINOIHSITD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemiate 33124 Ha HaXOXJI€HHE F€OMETPUUECKUX BEJIHUYUH M0 0Opa3nam
WIM aJIfOpUTMaM, MPUMEHSs WU3BECTHbIE aHAJIUTUYECKHUE METOJbl IpH
7.12 peLIeHUH CTaHAApTHBIX MaTeMaTHMYeCKHMX 3a/Jad Ha BbIYHCIEHHE
paccTOSTHUN MEXAY NBYMS TOUKaMH, OT TOYKH JI0 MPSIMOH, OT TOYKHJIO
IJIOCKOCTH, MEXAY CKPEIMBAIOIIMMUCS IPSIMBIMU
Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam
WIA aJrOpUTMaM, HPUMEHsS] M3BECTHbIE AHAIMTUYECKHE METOJbl IpH
7.13 pElIeHNN CTaHJAPTHBIX MaTeMaTHYeCKHX 33/a4 Ha BBIYMCIIEHUE YTJIOB
MEXy CKPEIIMBAIOIMMHUCA NPSAMBIMHU, MEXAY HNPSAMOW M INIOCKOCTBIO,
MEX1y TNIOCKOCTSIMHU, ABYI'PAHHBIX YIJIOB
714 Bbruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB

(mpu3ma, nupamMua) ¢ IpUMEHEHUEM (OPMYJI, BHIYUCIATh COOTHOLICHHUS




MEXIY MJI0ILAIMU MOBEPXHOCTEH, o0BEMamu MOT00HBIX
MHOTOTPaHHHKOB

OHepI/IpOBaTB IOHATHUAMU. CUMMETPHA B IPOCTPAHCTBE, LICHTP, OChb U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI
W3Bnekatb, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsaTH TeoMeTpuvecKkrue (akKThl IS PEHICHUS CTEPEOMETPHUCCKUX
7.17 3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pPEIICHUsl, €CIH YCIOBHUS
pPUMEHEHHS 33J]aHbl B IBHOH opme
718 IIpuMeHATs mpocTEeHIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3a]1a4
719 IIpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYaIlMH ¥ IPUMEHSTH H3y4YCHHBIC TIOHSATHS B POLIECCE TIOMCKA PEILICHHS
MaTeMaTH4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHbIE CUTYallMd Ha SI3bIKE T€OMETPHH, HMCCIIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCTIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpEM, arlnapara
anreOpbl, pemiarb NMPAKTHYECKUE 3aJadud, CBS3aHHBIE C HAXOXICHUEM
TreOMETPUUYECKUX BEIUYUH
11 KIIACC
Kon .
TR D IIpoBepsiembie NpeMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUAMH: LIMIMHJpUYECKasl TOBEPXHOCTh, 00Opa3yroliye
6.1 [WIMHAPUYECKOW TIOBEPXHOCTH, IHMIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpaszyiole  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHSI TEJI BPALLICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOMIAJM IOBEPXHOCTEH Tel BpalleHMS,
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy u
6.7 ONUCAHHBIN 0KOJIO cepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK UM TEJO
BpAICHHS
6.8 BBIUUCIIATE COOTHOIIEHUS MEKTY IUIOIIAIMU ITOBEPXHOCTEH 1 00bEMamMu

MOJOOHBIX TEN




6.9

6.10

6.11

6.12

6.13

6.14

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BBINOMHATE  (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHJI CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUYEHHUS Tell
BpallleHus

M3BiiekaTh, WHTEPIPETHPOBATH M IMPEOOPA30BBIBATH HH(POPMAIUIO O
NPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (UTYpax, MPEACTaBICHHYIO Ha
YepTe)kKax U pPUCYHKAX

[TpuMeHsTh reoMeTpuYecKre (AKThI IS PEIICHUS CTEPEOMETPUUYCCKUX
3a/a4, TPEINOJIarafolluX HECKOJIbKO INAroB PEIIEHUs, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B SIBHOU (hopMe

OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIHOHHSITB I[eﬁCTBHH CJIOKCHU BCKTOpOB, BbBIUHUTAHUA BCKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
001a1af0T

6.15

[TpuMeHsITh paBUIIO NapajlieenuIea Npy CI0KEHUH BEKTOPOB

6.16

6.17

6.18
6.19

6.20

OHCpHpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAMHATBI B HPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOpAWHATBI BCKTOPA,
yroua MCXKIAY  BCKTOpaMW, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

HaXOI[I/ITL CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOPAa HA YHCIIO, YIroJ
MCKAY BCKTOpaMHU, CKAJIIPHOC IMPOU3BCACHUC, paCK/IaAblBaTh BECKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

38.,HaB8.TB IIJIOCKOCTb YPABHCHHUEM B ,Z[CK&pTOBOfI CUCTCMC KOOpAMUHAT
Pemrats HpOCTCfHHHG TCOMCTPHUICCKHUC 3ala4r Ha IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

Peniate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIIEHUH U
HaXO0XIACHUC TCOMCTPHUICCKUX BCIWYUH I10 06pa3uaM WK aJirOpuT™MaM,

MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peuIcHun CTaHAApTHBIX
MaTCMAaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATh mpocTEWIINE NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX BaKOHOMepHOCTCﬁ B MIpUpoOJAC U
JKHU3HHU, paCliO3HABATh IMPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IprMeHsATh MOyYEHHBIEC 3HAHHS Ha MPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE
CUTYallMU U IPUMEHSATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MareMaTuyecku  cHOpPMYTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIe CUTyallUM Ha S3bIKE N'€OMETPUH, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BaHNEM T€OMETPUUYECKUX TOHSATHUIN U TEOpPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBSI3aHHBIE C HaXOXKICHHEM
r€OMETPUYECKUX BEITNYNH

4. BKJIIOYUTD PA3IEJ «ITPOBEPAEMBIE JIEMEHTBI
COAEPXAHUSA»

10 KVIACC




Koxa

7.1

7.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTrpus

OcHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, MpsMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CIIE/ICTBUS U3 HUX

B3anMHOe pacnonoxkeHue OpsAMBIX B [POCTPAHCTBE:  IE€PECEKAIOIIMECH,
MapajuiedbHble M CKpelMBaroumecs mnpsMble. [lapamienbHOCTs NOPSAMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: MapajUIeibHbIE IMpsIMbIE B  MPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC
COHANpABJICHHBIMA CTOPOHAaMH, YIOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: NapajulesIbHbIE MIIOCKOCTH, CBOMCTBA MapaslIelIbHBIX
wiockocteil. [Ipocreiimme nmpocTpaHcTBeHHbIE (UTYPBl Ha IJIOCKOCTH: TETpadJp,
KyO, apajuieJienunea, HOCTPOEHNUE CEUeHU I

7.3

7.4

7.5

[lepneHUKYIAPHOCTE NPSIMOM M IJIOCKOCTH: IEPHEHIUKYILSIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NIApaJUICIbHbIE U NEPIICHANKYJIIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MIPSMOM U IVIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOU U INIOCKOCTBIO, ABYIPaHHBIN
YTOJ1, JMHEMHBIN yroJl IBYIpaHHOro yria. llepneniukyisip 1 HaKJIOHHBIE: PACCTOSTHUAE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSMOM /10 INIOCKOCTH, IPOEKIHsI GUTYphI HA
IIJIOCKOCTB. [IepreHIMKyYIApHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYJIAPHOCTH IBYX
mockocTeil. Teopema 0 TpEX nepreHauKyIsIpax

IlonsiTie MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTHl MHOIOIDAaHHHKA, BBIINYKJIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKM, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, NpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMoyroiabHbIN Mapajjiesenumne]
u ero coiictea. [Iupamuzaa: N-yrosipHas nupaMuja, TpaHd U OCHOBAHHUE MMUPaMUBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUpPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, IpaBUbHAs NpU3Ma M MpaBUiIbHAs NHpaMuia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIN TeTpasap, ky0. [IpencraBnenue
O NPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKayap M ukocadapyrue CeueHus
IIPU3MBbI ¥ TUPAMHUIBI

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.

ONEeMEHTBI CUMMCTPUHU B nupamMuiax, napajjejaenuIic1ax, IMPpaBUJIIbHBIX
MHOTr'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOW MMOBEPXHOCTH W TMOJHOW MOBEPXHOCTU NPSAMOM NPHU3MBI, IUIOMAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoi mpu3Msbl. [1nomans 60koBoi
MIOBEPXHOCTH U TOBEPXHOCTH IpaBWJIBHOM NHpaMUAbl, TEOpPEMa O IJIOLAAH
yceu€HHoi nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIbI, TPU3MBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEKY IIOMIAASIMHI TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeJ

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS




I'eomerpus

6.1

[Hunmuuapudeckast MIOBEPXHOCTh, 00pa3yIoIKe MIITHHAPHYECKON TTOBEPXHOCTH, OCh
ITHHIPUYECKON TOBepXHOCTH. L[MmuHap: OCHOBaHMS M OOKOBasi MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

6.6

6.7

Konnueckass mOBEpXHOCTb, 00pa3yrollfe KOHHYECKOH IOBEPXHOCTH, OCbh U
BEpIIIMHA KOHUYECKOM nmoBepxHOocTH. KoHyC: ocHOBaHME U BepilnHa, 00pa3yromas
1 OCh, TUIONIA Th OOKOBOM M TIOJTHOW MIOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, 1MaMeTp, IIoaab nopepxuoctu chepsl. Bzanmuoe
pacrionio’keHue cepsl U IMIOCKOCTH, KacaTesbHas IIOCKOCTh K cdepe, TUIomaab
chepsl

N3006paxeHue Te BpalleHus Ha MII0CKOCTH. Pa3BépTka HuIuHApa U KOHyca
KomOuHanmu Ten BpalieHHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIMCAHHBIA
okoJio chepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

[Tonstue 06 06wvéme. OcHOBHBIE CcBoMcTBa 00BEMOB Ted. Teopema 00 00bEMe
NpSIMOYTOJIBHOTO Tapaiuienenunena M cieactBus n3 He€. OO0bEM UMIMHIpA,
koHyca. O0bEM 11apa U mIomaas chepbl

[lonoGHble Tenma B mpoctpaHcTBe. COOTHOIIEHHS MEXAY  IUIOIIAASIMU
MIOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

6.8

6.9

Ceuenust nuinuHApa (MapayiellbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUsS] KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/sIIee Yepe3 BEPLIMHY), CeUeHHs 11apa

BexTtop Ha mockoctT M B mpocTpaHcTBe. CII0OKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOkEHUE BEKTOpa Ha 4ucio. Pas3noxkenue BeKTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHHEM IIPAaBUJI ACUCTBUI C BEKTOPaMHU

6.10

[IpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3amau B KOOpAMHATax. Yroil MexIy BekTopamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbIYMCIEHUE YITIOB MEXAY NPSAMBIMH U IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a1a4

5. BKUIIOYUTD PA3JIEJI «ITPOBEPSAEMBIE HA EI'D 11O
MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOI'PAMMBI CPEJTHETO
OBIIEI'O OBPA3OBAHUS»

Kon

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM Pe3yJbTaTaM OCBOCHHUSA

NPOBEPsIEeMOr0  OCHOBHON 00pa30BaTeIbHOI NPOrPaMMBbI CPeIHEro 001ero
TpeOoBaHus o0pa3oBaHusi

Bnagenue Meronamu J0Ka3aTeNbCTB, AJIrOPUTMaMH pELICHHS 3ajady;
yMeHue (GopMyIHpoBaTh U OMNEPUPOBATh TMOHATUAMHU: ONpEAEIICHHUE,
akcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, NMpPHU3HAK, J0KA3aTeNbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUPOBATH
o0paTHOE U MPOTUBOMOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BATH METOJ MAaTeMaTUYeCKOH HWHIIYKIIHUH;
MIPOBOAMTH JOKA3aTENbHBIE PpACCYXKACHHS TpPU pEUIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPAaBUIBHOCTb  PACCYKICHHWH; yMEHHE
ONEepUPOBATH MOHATHSIMH: MHOKECTBO, MOIMHOMXECTBO, ONEpaliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIN




amrmapar Ui ONMCaHMsI PeajbHBIX MPOLECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JPYTUX YYEOHBIX MPEAMETOB; YMEHHE
OIIepPHPOBATH TOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3nuIHBIMU
croco0amu; UCIOJIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTEIEeHb C LEJBIM MMOKa3aTeleM, KOPEHb HAaTYpPaIbHOW CTENEHHU, CTETICHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICUCTBUTEIbHBIM
mokaszaTesieM, JiorapuM Yuciaa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOIYJI0, pPallMOHAJIBHOE YHCIIO,
UPpAIMOHATILHOE  YHCIIO, MHOXECTBA  HATYPAIbHBIX,  IENbIX,
palMOHANBHBIX, JACHUCTBUTENBHBIX YHCENI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIITMN OOIIMN NEeTUTENh U HaUMEHbIIIEE
ob1iee kpaTHoe, aliroput™ EBKiIMIa mpu pellieHun 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TMO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIICHUS; YMEHHE
BBITIOJHATh BBIUMCIICHHE 3HAYCHUH W MPEoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHAMH M Jiorapudmamu, npeoOpazoBaHus JPOOHO-pAIMOHATBHBIX
BBIPOKECHHM; YMEHHE OMNEPUPOBATH IMOHATUSIMH: TOCIIEI0BATEIHLHOCTD,
apupMeTHIecKasi IPOrpeccHsi, reOMETpUUIECKasi IPOrpeccus, 0ECKOHEYHO
yObIBaroIasi  reOMETpUYECKas  MPOTPECCHsi;  yYMEHUE  3aJ/1aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
yYMEHHUE OIEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, CONMPSHIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Hcia, (hopma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpruyecKasi, TPUrTOHOMETPUYECKAs U
anreOpanyeckas); yMEThb MHPOU3BOAHUTH apHU(pMETHUECKUe ACHCTBUS C
KOMIUIEKCHBIMM ~ YUCJIaMH; TPUBOJUTH MPUMEPHI  HCIIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMU: MaTpuia 2x2 u 3x3,
OTIPENICTUTEh MAaTPUIIbI, TEOMETPUUYECKUN CMBICI OTIPEACITUTEIS

YMmenune OINICpHUPOBATE INOHATUAMHU: paAlVOHAIIBHBIC, WPpalOHAJILHBIC,
MNOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I"IeCKI/Ie, TPUTOHOMCTPHUYICCKUC
YpaBHCHHUSA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHC OIICPUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHCHI/IfI U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHMU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI JJId PCIICHHA MAaTEMAaTHYCCKHUX
3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue onepupoBaTth MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (DyHKIMHU, HauOoblllee ¥ HaMMEHbIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBas U BTOpasi Mpou3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Has, ONpeaeIEHHbINR
MHTETpall; yMEHHE HaXOAMTh aCUMOTOTHI rpaduka (QyHKUHUU; yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO MJI1 HCCleNoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIME 3HAUeHUs (QYHKUUIH; CTPOUTH




rpaKu MHOTOYJICHOB C HMCIIOJIb30BAaHHMEM ariapaTa MaTeMaTHu4ecKoro
aHayM3a; TMPHUMEHATh TPOW3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIETO
pellieHus B MPUKIAJHBIX, B TOM YHCIE COIMAIBHO-D)KOHOMUYCCKUX U
bu3nvecKux 3a/1a4ax; HaXOIUTh IJIONIAU U 00BEMBI (DUTYD C TTOMOIIBIO
WHTETpaNIa; MPUBOAUTH MPUMEPh MATEMAaTUYECKOTO MOJCIUPOBAHUS C
MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKUMs, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, palnoHanbHas byHKIIHS, CTETeHHAas dbyHKIIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUeE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIHN, BBIIOIHATH MPEOOpa3OBaHUA
rpauKoB (PYHKIUH, HCIIOIB30BATE I'PapUKH ISl U3YUEHUS IIPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajjay U3 peaslbHOM >KM3HU; BbIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA IS peTeHHs
yYpaBHEHMI, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300pakaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB
U UX CHUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM ¥ YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJOT'H, 33J1a4d U3 00JacTy yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJSATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IIOJYYCHHOE DPEILICHUE U
OLICHMBATh IIPaBJONOJOOHOCTh PE3YJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMATUKH;, COCTABIATH BBIPAXKCHUSA,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCKOe, MeuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUSI, pa3Max, TUCIIEPCUs, CTAHapPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
nH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpa’karollyt0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBIICHUI; TPEACTABIIATh
uHpOpMaIMI0O ¢ TOMOIIBI0 TaOMWI] U JUarpaMM; HCCJIEI0BaTh
CTaTHCTUYECKUE JTaHHbIC, B TOM 4YHCIIe€ C MPUMEHEHHEM TpaduyecKux
MCTOJOB U 3JICKTPOHHBIX CPCIACTB; Fpa(i)I/IT-ICCKI/I nucciea10BaTb COBMCECTHBIC
HAOMIOJIEHUsI C TIOMOINBIO JHarpaMM pacCeMBaHUsS W JIMHEHHOM
perpeccuu

YMeHHne onepupoBarh IOHATHSAMH: CIIYYallHBIM OIBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; yMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUUYeCKUX METO/0B; MPUMEHSThH
(bopMyNbl CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH, (popMyny MOTHOU
BEpOATHOCTH, (popmynny bepHymim, koMOMHaTOpHBIE (GaKThl U (POPMYIIBL;
OLIGHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMEHHE ONEepUpOBaThH
MOHATUSAMM: CIy4yallHas BEJIMYMHA, PACHpPEEICHUE BEPOSTHOCTEM,
MaTeMaTU4eCcKoe OXKHUIAHWE, IUCIEPCUS U CTaHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BEJIMYMHBI, (QYHKIMM pACOpPENENIeHUs U IJIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTeJIbHOIO W HOPMAaJIbHOIO PACIPENEICHUMN;
YMEHHE HCIIOJIb30BATh CBOWCTBA M3YYEHHBIX pacOpeneieHun Uit
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pellieHuss 3a7ad; 3HAaKOMCTBO C TIOHSATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bl BBIOOPOYHBIX WCCIICIOBAHUN;, YMEHHE TPUBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIIUX YHCET B MPUPOTHBIX M OOIICCTBEHHBIX
SIBJICHUSIX; YMEHHUE OMEPUPOBATH MOHATUAMM: COYETAHHUE, IEPECTAHOBKA,
YHUCII0O COYECTAHW, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; ymeHwHe
MIPUMEHATh KOMOUHATOPHBIC (DaKThI U PACCYKACHUS JJI PEIICHUS 3a/1a4;
OIICHUBATH BEPOATHOCTH peanbHbIX COOBITHH; COCTAaBIISITh
BEPOATHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH MOJTYYECHHBIA PE3yabTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJWYMHA YyIJA, IUIOCKUH Yroi,
JIBYTPaHHBIA Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAIOIIUECs MpsMBbIE,
[apaJuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEH, Yroi
MEXIY MPSMBIMH, YroJl MEXIY HpPSIMOH M IJIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHHE MEXKIY IUIOCKOCTSIMU; YMEHHE UCIIOJIb30BATh MIPU
pelIeHnH 3a7a4 M3yuyeHHbIe (PaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHUpPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C IOMOIIbI0 T'€OMETPUYECKUX IOHITHUH H
BEJIMYMH, PeUIaTh CBSI3aHHBIC C HUMH MPAKTUYECKUE 3a1a4U

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIATL (GUTYPBI, 00BEM (UTYDHI,
MHOI'OrpaHHUK, HpaBI/IJIBHI)If/'I MHOI'OrpaHHuK, CEYCHHUEC MHOI'OI'paHHHKA,
Ky0, Mapajuienenuiesa, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHUs, NWIMHIAP, KOHYC, Imap, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTH IMUPAMH[IbI, MPU3MbI, KOHyca, IHIUHIpa, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaJuIelIenuIleia, MAPAMUIBI, NPU3MBbl, MUIAHAPA,
KOHYCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CCUCHUS KOHYCa M IMIHHIPA,
napajuieibHble OCH WJIM OCHOBAaHHIO, CCUCHHE IlApa, IUIOCKOCTh,
Kacaromasicss cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpAIICHHS, X CCUCHHSI, B TOM YHUCIIE C TOMOIIBIO DIICKTPOHHBIX CPEIICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bopMyITHPOBAThH ONPEACICHHS U3y4aeMbIX (HUTYp, BBIIBUTATH THITIOTE3bI
0 CBOWCTBax W MpHU3HAKaX reOMETPUUYECKUX (QUryp, 00OCHOBBIBATh WM
ONpoBepraTh MX; yMEHHUE TMPOBOAMUTH Kiaccupukaiuo ¢GUryp o
Pa3IMYHBIM HpPHU3HAKAM, BBIIIOJHATD HGO6XOI[I/IMI>IG JOIIOJIHUTCIIBHBIC
MIOCTPOCHHSI

YMeHne omnepupoBaTh IOHITHSMHU: JIBWKEHHE B MPOCTPAHCTBE,
napaielibHbl MepeHoC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOAOOMS, IOJ0OHBIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U MOJI00HBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHTEKType; HCIIOIH30BATh T'€OMETPUYECKHE OTHOIICHHS
IIPY PEeLICHUH 3a/1a4; HAXOAUTh FT€OMETPUUECKHE BETUYMHBI (JIJTMHA, yroJ,
ioniaib, 006EM) MpHU pelIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; yMEHHE BBIUUCIATH N€OMETPUUYECKHE BETUUHUHBI
(HA, yrou, TUIOmaab, OOBEM, IJIOMIATh TOBEPXHOCTH), WCIOIB3YS
U3ydeHHbIE (POPMYJIBI U METOABI, B TOM YHCIE: IUIOMA/Ab TOBEPXHOCTH
MUpPaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab cheprl; 00bEM Kyoa,
OpPsSIMOYTOJIBHOTO Mapayljieienunesa, MUPaMHUIbl, TMPHU3MBIL, IMIHHIIPA,
KOHYCa, 1l1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHITHIMHE: MPSIMOYTOJIbHAs CUCTEMa KOOPIUHAT,
BEKTOP, KOOpAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTOpa Mo 0aswucy,
CKaJIsIpHOE TMPOU3BEJCHHE, BEKTOPHOE TIPOU3BEACHHUE, Yrol MEXIY
BEKTOpPAMH;, YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIsL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3a7ad APYrux y4eOHbIX
PEIMETOB

13

YMmenue BbIOMpATh TMOAXOMAMIMKA METOA ISl PpelICHUs 3a/1a4H;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SBJIECHUH; yMEHHME pAclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKUM B MCKYCCTBE, YMEHHE IPHUBOIUTH
IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU
MaTEeMaTHYECKON HAYKU

6. BKUIIIOYUTD PA3JIEJI «IIEPEYEHDb 3JIEMEHTOB COAEPKAHUA,
HPOBEPAEMBbIX HA EI'9 10 MATEMATHUKE»

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna u BBIYMCICHUS

11 Hatypanbhble u nensie yncina. [Ipu3Haku JeTuMOCTH LeNbIX YHcell

12 Pannonanbhpie uncna. OOBIKHOBEHHBIE M JECSITHYHBIE JApOOH, IPOLEHTHI,
OeCKOHEeUHbIe IEPUOIUUECKUE IpoOH

13 Apudmernueckuit KOpeHb HaTypajbHOH creneHu. JleHcTBUs ¢ apupMEeTHIECKUMU
KOPHSIMH HAaTypaJIbHOM CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKA3aTeeM.
CaolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHIHBIE U HATYpAJIbHBIC JIOTapH(PMBI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckHe omepanuu ¢ JAeHCTBUTEIbHBIMU

1.7 gyrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TPHUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH

1.8 ITpeoOpa3oBaHue BbIpaXKeHUN

1.9 KomiiekcHele yncina

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie U 1pOOHO-paIIMOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs!

2.4 [TokazarenabHble U JIOTapUPMUUYECKIE YPAaBHEHUS

2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U JIorapupMUUIECKIe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUHN. OnpeaeanTellb MaTPULIbI

3 @OyHKIMH U TpaPUKH
31 @Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie
dbynkuun. YerHbie 1 HeuéTHBIC DyHKIMU. [leprnoanyeckue GyHKImu
OOnacte ompeneneHuss U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu dyHxoum.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee m HauMeHblIee 3Hau€HHE
(GYHKIMU HAa TPOMEXKYTKE
33 CrenenHast QyHKUMS C HATypaJbHBIM M IIeNIBIM TOKa3areieMm. EE cBolicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maTemMaTueckoro aHajinsa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIUN
[Ipumenenue npous3BOJHON K HCCiIENOBaHHIO (YHKIUMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxieHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHusl (PyHKIMU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [(narpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomeTpust
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopanHatsl 1 BEKTOPHI
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