Komnduxarop nposepsieMbIx TpeOGOBaHUIl K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHO MPOrpaMMbI CpeIHEero o01ero 00pa3oBaHus u
3JIEMEHTOB COACPKAHUSA 10 MATEMATHKE

Tabmura 11

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TporpaMmsl (10 kmacc)

Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
npoBepseMor | o0pa3oBaTeIbHOM MPOrpaMMbl CPETHETO 00IIero 00pa3oBaHus
0 pe3ynbTaTa

1 Yucia ¥ BBIYUCIIEHUS

OHepI/IPOBaTB INIOHATHUAMU:. PAOVOHAIIBHOC H I[CﬁCTBHTGHBHO@
qucCJIo, OOBIKHOBEHHAS U ACCATHYHAaA I[p06b, IMPOICHTHBI

1.1

BreInoaHaTh apI/I(bMCTI/ILIGCKI/IC orcpanuu € panuoHaJIbBHBIMU H

1.2 .

JEHCTBUTENLHBIMU YHUCIIAMU

BrINonHATh NPUOIMKEHHBIE BBIUUCIICHUS, UCTIOJb3Ys MpaBuia
1.3 OKpYTJICHHsI, JieJlaTh TPUKUJIKY U OLEHKY pe3yibTaTa

BBIYUCIICHUH

OnepupoBaTh MOHATUSMU: CTENEHb C LEJbIM IOKa3aTeseM,
cTaHAapTHas (opma 3aluCU JEUCTBUTENILHOIO YUCIA, KOPEHb
1.4 HATypaJbHON CTENEHHW; HCIOJb30BaTh MOAXOAALIYI0 (popMy
3alMCH JIEWCTBUTENIBHBIX YHCENI JUIsl PELIEHUs MPAaKTHYECKHUX
3aJ1a4y ¥ MPEACTaBICHUS JaHHBIX

OnepupoBaTh TMOHSATUSIMU: CHHYC, KOCHHYC M TaHICHC
1.5 MPOU3BOJIBHOTO YIJIa; HKCIOJb30BaTh 3alUCh MPOU3BOJIBHOTO
yTJia yepe3 o0paTHbIe TpPUTOHOMETpUYECKUe QYHKIIUU

2 VYpaBHEHUs U HEPABEHCTBA
OmnepupoBatb HOHATUSMU: TOKJIECTBO, ypaBHEHUE,
2.1 HEPaBEHCTBO,  II€JI0E,  palMOHAJbHOE,  UpPPALMOHAIHHOE

ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE

BrImoHITh TpeoOpa3oBaHusi TPUTOHOMETPUUYECKHUX BBIPAKEHUHN
Y pelIaTh TPUTOHOMETPUUECKUE YPABHEHUS

2.2

BoimonusaTh  npeoOpa3oBaHUsl  UENbIX, PAlMOHAIBHBIX U
2.3 UPpALMOHAIBHBIX BBIPAKEHUHM W pEIIaTb OCHOBHBIE THIIbI
LEbIX, PAlMOHAIBHBIX W WPPALUOHAIBHBIX YPAaBHEHUU H




HCPABCHCTB

[IpuMeHATs ypaBHEHMS W  HEPABEHCTBA [UI  PELICHUS

2.4 MaTEeMaTUUYECKUX 3a]a4 U 3aj7jad U3 Pa3IMyHbIX 00JacTel HayKu
Y pE€aJbHOM KU3HU
MopnenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE aireopsl,
25 COCTaBJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO
3aJlayy, UCCIEN0BaTh MOCTPOECHHBIE MOJEIH C UCIIOJIb30BAaHUEM
anmapara ajireopsl
3 Oyukunu u rpapuKu
OmnepupoBarb NOHATUAMM: (PyHKUHSA, CHOCOOBI  3aJaHus
3.1 GbyHKIIUU, 00JacTh ONpEACICHUS M MHOXECTBO 3HAYCHUM
GbyHKuMH, rpa@uk GyHKIUH, B3aUMHO OOpaTHbIE (PYHKIIUU
39 OmneprpoBaTh MOHATUSMHU: YETHOCTh W HEUYETHOCTh (PYHKILIHUH,
' HYJU (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku GyHKINN A PEIICHUS YpaBHEHHHA
34 CtpouTh U YUTaTh rpaUKH TUHEHHON (PYHKIIMHU, KBaIPATHUHON
' (yHKUIHH, CTENIEHHON (PYHKIMHU € UEIbIM MTOKa3aTeIEM
Hcnonp3oBathk rpa@uky pyHKINN 1715 HCCIIETOBAHMSI IPOLIECCOB
35 U 3aBUCHMOCTEH MpH peUIeHHH 3alad U3 JAPYTUX Y4eOHbIX
' OpeIMETOB M pealbHOW JKU3HHU, BbIpaxaThb (opMysiaMu
3aBHCHUMOCTH MEXIY BEIHUYNHAMU
4 Hauana maremaTtnyeckoro aHaiansza
41 OmnepupoBathb MOHSITHSIMH: MOCJIEI0BATEIBHOCTb,
' apumeTnyecKas U reOMeTpuyecKas Mporpeccuun
OnepupoBathb MOHATHUSIMMU: OECKOHEUHO yOBbIBaroIIast
4.2 TeOMETpUYECKasi MPOrpeccusi, CyMmma OECKOHEYHO YObIBaroIIen
r€OMETPUYECKOU NMPOTPECCUN
4.3 3amaBaTh MOCIE0BATEIIBHOCTH PA3IMYHBIMU CITIOCOOAMU
44 Hcnonb30BaTh CBOKMCTBA MOCJIEAOBATEIBHOCTEW U MPOIPECCUN
' JUISL pEIIeHUs] PealIbHBIX 3ajla4 MPUKIIAJHOTO XapaKTepa
3) MHoecTBa 1 JIOTHKa
51 OnepupoBaTh MOHATHSAMH: MHOXECTBO, ONEpaluu  Hajl

MHO>KECTBaAMH




5.2

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapaTr s
OMMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, TIPU PEIICHUN 3a]1a4
U3 IPYTUX YYeOHBIX MPEIMETOB

5.3

OHCpHpOBaTB MMOHATHAMU: OIIPCACIICHUC, TCOPCMA, CICIACTBHUC,
JOKa3aTCIbCTBO

Teopus BEpOATHOCTEN U CTATUCTHUKA

6.1

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI

6.2

OHCpI/IpOBaTI) MMOHATHUAMU: CPCIHECC apI/I(bMCTI/I‘IGCKOG, MCIHaHa,
HaI/I6OJII)IHCC, HAUMCHBIIICC  3HAYCHHUC, pPa3Max MacCCHBa
YHCJIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIyYalWHBIN SKCIIEPUMEHT (OIBIT) U
clly4aiiHoe COOBITHE, 3JIEMEHTapHOE COObITHE (PIEeMEHTapHbIN
UCXO/JT) CTy4ailHOTO OIbITa; HAXOJAUTH BEPOSITHOCTU B OIBITaX C
PAaBHOBO3MOKHBIMHU CIIYYallHBIMH COOBITUSMHM, HAXOJUTh U
CpPaBHUBATb BEPOSITHOCTU COOBITUN B M3YUYECHHBIX CIIYYAMHBIX
HKCIIEPUMEHTaX

6.4

Haxonute u ¢opMynupoBaTh COOBITHS: TIEpeceYeHUe U
OOBeMHEHUE JaHHBIX COOBITUN, COOBITHE, MPOTUBOIOIOKHOE
JTAHHOMY COOBITHIO; TOJB30BaThCA aUarpaMmamMu Jiliepa u
bopMyII0ii CIIOKEHUSI BEPOATHOCTEHN TIPH PEIICHUH 3a1a4

6.5

OnepupoBatb MOHATHUSIMMU: yCJIOBHAs BEPOSITHOCTb,
HE3aBUCUMBIE COOBITHS; HAaXOJIUTh BEPOATHOCTU C IMOMOIIBIO
IIpaBUJIa YMHOXKEHUS, C IOMOILBIO JIEPEBA CIYYaHHOT'O ONbITa

6.6

[TpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PELICHUU
3a1a4y

6.7

OnepupoBaTh  MOHSTUAMU: WCIIBITAHUE,  HE3aBUCHUMBIEC
WCTBbITAHUSA, CEpPUS MCIBITAHWM, YCIEX W HEYy/Iada; HAXOJWTh
BEPOSITHOCTU COOBITUN B CEpUM HE3aBUCHUMBIX HUCHIBITAHUHN 0
MEepPBOr0 yCIeXa, HAXOIAUTh BEPOATHOCTH COOBITUHA B CEpPUHU
WCTIbITaHUM bepHyIum

6.8

OnepupoBathb HOHITUSMU: ciyJaitHas BEJIMYMHA,
pacrpeeneHrue BEpOATHOCTEN, TuarpaMMa pacrpeeCHus

['eomerpus

7.1

Ol'IepI/IpOBaTB IMMOHATHUAMMU: TOUYKA, ITpAMasd, IJIO0CKOCTb

7.2

[IprMEHATh aKCHOMBI CTEPEOMETPUMN U CHEACTBUS U3 HHUX IPU




PCUHICHUH Ir€COMETPHUUYCCKHUX 3aaa4

7.3

OHGpHpOBaTb IIOHATHUAMM.: MmapaJuiCJIibHOCTb u
NCPINCHINKYIIAPHOCTD IIPAMBIX U IUIOCKOCTEH

7.4

KnaccuduimpoBaTe B3auMHOE PpACIONIOKEHHUE TMPSIMBIX H
IIJIOCKOCTEN B POCTPAHCTBE

7.5

OnepupoBaTb  NOHATHSAMH:  JBYTPAaHHBIA  yroy, TpaHU
JBYTPAHHOT'O YIJIa, peOpo ABYTPAHHOTO YIJIA, JIMHEWHBIA YIoJj
JIBYTPAHHOIO yria, FpajyCHas Mepa ABYTPaHHOIO yria

7.6

OHCpI/IpOBaTI) IMOHATHAMHA: MHOI'OTPAHHUK, BBIHYKHBIﬁ u
HGBBIHYKHBIﬁ MHOI'OI'PaHHHUK, J3JICMCHTBI MHOI'OI'PAaHHHKA,
HpaBHHBHBIﬁ MHOI'OI'paHHHUK

7.7

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (MHpPaMHU/IA,
pu3Ma, IPSIMOYTOJIbHBIN NapaJijIesIenuIel, Kyo)

7.8

KnaccuduumpoBate MHOTOTpaHHUKH, BIOWpasi OCHOBAHUS IS
Kjaccu(ukanuy (BBIMYKJIBIE W HEBBITYKJIbIE MHOIOTPaHHUKH,
[IPaBUJIBHbIE MHOT'OTPAHHUKH, NPSMBIC U HAKIOHHBIE IPU3MBI,
napajuIeeuIe bl )

7.9

OHGpHpOBaTb IMOHATHAMMU: CCKYyIIAA IINIOCKOCTb, CCUCHUC
MHOT'OI'PaHHHUKOB

7.10

OOBSICHATH TPUHITUIIBI IOCTPOCHUS CEUYCHU MHOTOTPAHHHUKOB,
UCIIOJIB3Ys METOJI CJIEIOB

7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB  METOJIOM  CIIEJIOB,
BBITIOJIHATHh (BBIHOCHBIE) TIUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHUBY

7.12

Pemarsn 3aJa4 Ha HAXO0XKJICHHC I'COMCTPHYCCKHNX BCIMYHH II0
06pa3uaM NI aJIropuTMam, IMPUMCHSA HN3BCCTHBIC
AHAJINTHYCCKUC MCTOAbI IIpu PCIICHUHU CTaHIapPTHBIX
MAaTCMaTHYCCKUX 3aJa4 Ha BBIYHUCICHUC paCCTOHHHﬁ MCIKIAY
ABYM: TOYKAMH, OT TOUKHU JO HpﬂMOﬁ, OT TOYKH A0 IINIOCKOCTH,
MCIKAY CKPCUHIMBAIOIIMMHCA IIPAMBIMU

7.13

Pemarsn 3aJa4 Ha HAXO0XKICHHUC I'COMCTPUYCCKUX BCIIMYMH IIO
06pa3uaM N aJroputmMam, IIPUMCHA HN3BCCTHBIC
AHAJINTHYCCKUC MECTOAbI IIpu PCIICHUHA CTaHIapPTHBIX
MAaTCMAaTUYICCKUX 3adad Ha BbIYHUCJICHHUC YIJIOB MCKIY
CKPCIIUBAONIUMUCS TIPAMBIMHU, MCKIY HpHMOﬁ H ITINIOCKOCTBIO,
MCIKAY INIOCKOCTAMU, IBYI'PDAHHBIX YIJIOB




7.14

Boruucnsrsb 00BEMBI U TIOLIAAM MOBEPXHOCTEN
MHOTOTPaHHUKOB (ITpU3Ma, MUPaMKJIa) ¢ MpUMEHeHHeM Gopmy,
BBIYHCIIATh COOTHOUICHUS MEXY IUIOMIAISIMU MOBEPXHOCTEH,
o0BeMaMu TTOA0OHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb U IUJIOCKOCTh CHMMETPHUHU, LIEHTP, OChb MU IUIOCKOCTh
CUMMETPUH (PUTYPBI

7.16

N3Bnexars, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH
MH(OPMAIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax,
MPE/ICTABICHHYIO Ha YEPTEKAX U PUCYHKAX

7.17

[Ipumensate  reoMerpuueckue  GakTbl s peLIEHUs
CTEPEOMETPUUECKHUX 3a/1a4, IIPEAIIOIAral0IUX HECKOJIBKO I1aroB
pEeIIeHNUs, €CJIN YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU (popme

7.18

[IppuMeHaTp  NpoOCTEWININE  NPOrpaMMHBIE  CpPEACTBA U
AIEKTPOHHO-KOMMYHHMKAlIHOHHBIE CUCTEMBI TPH  PEIICHUU
CTEPEOMETPUYECKUX 3a7a4

7.19

HpI/IBOIII/ITB IMPpUMCPBI MATCMATHYCCKUX BaKOHOMepHOCTef/'I B
Inpupoac W IKHU3HH, PaCIIO3HABATL IIPOABJICHHC 3dKOHOB
T'COMCTPHHN B HCKYCCTBC

7.20

[IpuMeHsTh MOMy4YeHHBbIC 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH
peajbHbIe CHUTyallud W TPUMEHSTh HW3YYCHHBIC TIOHITHS B
nporecce noucka perieHus MaTEeMaTUYECKU
chopMyIHpPOBaHHON MTPOOJIEMBI, MOACIUPOBATH pPEATbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIIENOBATh ITOCTPOCHHBIC
MOJIEIIH C UCITOJIb30BAaHUEM T€OMETPUICCKUX IMTOHATHI B TEOPEM,
amnmapara anreOpbl, peniaTh MPaKTHYECKHUE 3a7a9H, CBSI3aHHbBIE C
HaXOXKJIECHUEM TCOMETPUICCKUX BETUIHH

Tabomuma 11.1

[TpoBepsiembie aneMenThI cogepkanus (10 kmacc)

Kox

ITpoBepsieMblil SEMEHT CONEPKAHUS

Yucna v BEIYUCIIEHUS

1.1

Panmonanpapie uncina. OOBIKHOBEHHBIE W JECATUYHBIC TpOOH,
MIPOIICHTHI, OCCKOHEYHBIC MEPHOINYSCKUE NpoOH. ApudMeTHICCKHE
oTepalvy C paldOHATBHBIMA YUCJIAMH, MTPEOoOPa30BaHUS YUCIOBBIX
BbIpakeHuid. [IpumeHenue npoOeil W MPOUEHTOB ISl pELICHUs




MNPUKIIaAIHbIX 3aJ4a4 N3 PA3JIMYHBIX OTpaCHCﬁ 3HAaHUW H peaﬂbHOﬁ
KHU3HHU

I[CﬁCTBHTCJILHI)IG qucia. PaHI/IOHaJII)HBIG U UppaluOHAJIBHBIC YN CJIA.
ApI/I(bMeTI/I‘IeCKI/Ie OIICpannu C ﬂ@ﬁCTBHTGJ’IBHLIMI/I YqHuCJIaMHU.

1.2
[TpuOnm>keHHbIE BBIYMCICHUS, MpaBUIa OKPYIJVICHUS, MNPUKHUIKA WU
OLIEHKA pe3yJibTaTa BIYUCIECHUN
Cremenp ¢ menbiM TokazaTeneMm. CraHpapTHas ¢opMa 3amucu
13 NEUCTBUTENBHOrO uucia. Mcmosnb3oBaHWe MNOAXOIALIEN  (QopMbl
' 3aMMUCU JIEUCTBUTENBHBIX YUCEN JJIsl PEIICHUs IPAKTUYECKUX 3a4a4 U
IpEJICTaBICHNS JaHHBIX
14 ApudmMeTnueckuii KOpeHb HaTypallbHOM cTeneHu. /[elictBus c
' apu(pMETUYECKUMH KOPHSMH HaTypaJIbHOM CTENIEHU
15 CuHyC, KOCHMHYC W TaHIE€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC,
' apKKOCHHYC, apKTAHT'€HC YUCJIOBOIO apryMeHTa
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 |ToxnecTBa M TOXIECTBEHHBIE ITPeOoOpa30BaHUS
29 [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. (OCHOBHbIE
' TPUTOHOMETPUUECKUE (POPMYIIbI
23 YpaBHeHHEe, KOpEHb  ypaBHEHuMsA.  HepaBeHCTBO,  pelieHue
' HEpaBEeHCTBA. MeTOl MHTEPBAJIOB
2.4 |Pemenue 1ensix u IpoOHO-PAMOHATBLHBIX YPaBHEHUN U HEPABEHCTB
2.5 |Pemenue nppairioHaIbHBIX YPAaBHEHNUN U HEPABEHCTB
2.6 |Pemenue TpUrOHOMETPUYECKUX YPABHEHHI
97 [TpumeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX
' 3a/1a4 v 3a71a4 U3 pa3InyHbIX 00J1acTel HAYKU U PEAIbHON KU3HU
3 ®yHKIMU U TpaduKu
31 @OyHkus, cnocoObl 3ananust Gynkuuu. I'paduk pyHkuuu. Bzaumuo
' oOpaTHble PYHKIIUU
OOnacTh ompeaencHUs U MHOXKECTBO 3HaueHuUM ¢yHkuuu. Hymu
3.2 |pyukuuu. I[IpoMexyTKu 3HAKOMOCTOSIHCTBA. UeTHbIE W HEYETHBIC
byHKIIUN
33 Crenennas (yHKUUS C HaTypajdbHBIM M ILEJbIM ToOKa3aTeneM. Ee

cBoiicTBa u rpaduk. CBoicTBa U TpaduK KOPHS N-Oi CTENEHU




3.4

Tpuronomerpuyeckas OKPYXHOCTb, oTpeJeieHue
TPUTOHOMETPUUECKUX (DYHKIIMI YUCITIOBOTO apryMeHTa

Hauvana MmaTemMaTnyeckoro aHaimsa

4.1

[TocmenoBaTeNbHOCTH, CIIOCOOBI 3aJaHHUs I[OCJIEN0BATEILHOCTEM.
MOHOTOHHBIE TOCJIEOBATEIILHOCTH

4.2

Apudpmernueckass M TreoMeTpUYecKas Iporpeccuu. beckoHedHO
yObIBatomasi reomeTrpuyeckas mporpeccusi. Cymma OECKOHEYHO
yObIBaromeil reoMerpuueckoil mporpeccuu. Popmyna  CIOXKHBIX
IpoLEHTOB. Vcnosb30BaHWe MPOrpeccuu il peuieHus] peajbHBIX
3aJa4 MPUKJIAJIHOTO XapaKTepa

MHoOkecTBa U JIOTUKA

5.1

MHoOXxecTBO, omepauuy HajJ MHOXecTBamu. Jluarpammel Jinepa -
Benna. IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO arapara i
OMMCAHUS PEAbHBIX MPOLECCOB U SIBJIICHUM, NPHU PEIICHUH 33/1a4 U3
JIPYTUX YYeOHBIX MPEIMETOB

5.2

OHpCIIeJIGHI/Ie, TCOpECMa, CIICACTBUC, JOKA3ATCIbCTBO

Teopus BEpOATHOCTEN U CTATUCTHUKA

6.1

HpGIICTaBHCHHe JaHHBIX C ITIOMOIIBIO Ta6HI/IH U quarpamMm. CpGI[HGG
apI/I(bMeTI/ILIeCKOe, MCAHaHa, HauOoJbIIee ¥ HaUMEHBIIICE 3HAa4YCHM,
pa3Max, TUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YU CJIIOBBIX Ha60pOB

6.2

CnyyaliHbple JKCIEPUMEHTHI (OTMBITBI) M CIydaliHble COOBITHS.
DOnemeHTapHble COOBITUS (MCXOABI). BeposiTHOCTH CirydaitHOTO
coObITHs. Ban3ocTh 4acToThl U BeposTHOCTU cOObITUH. CiyuyaliHble
OMBITHI C PABHOBO3MOXHBIMH  DJIEMEHTapPHBIMU  COOBITHSIMU.
BepositHocT  cOOBITHII B ONBITAX C  PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu ~ Hajg ~ COOBITHSIMU:  TepecedeHue,  00beauHEHUE,
MPOTUBOIIONOXKHBIE CcOObITHS. Jmarpammer  Diinepa. Ddopmyna
CJI0KEHUS BEPOATHOCTEN

6.4

YcnoBHass BEPOSITHOCTh. YMHOXKEHHE BEposATHOCTEW. JlepeBo
CllydyaHOro oskcnepumeHTta. @dopMyna TIOJIHOW  BEPOATHOCTH.
HezaBucumeblie coOBITHS

6.5

KomMOunaropHoe npaBuiio ymHoxeHus1. [lepecTaHOBKH U (pakTOpHall.
Yucno couerannii. TpeyronpHuk Ilackanga. dopmyna OuHoma
Herorona




6.6

bunapHblii ciaydaiiHBIM ONBIT (MCHBITAHUE), yCHEX W Heyjaya.
HeszaBucumble wucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUN 0
nepBoro ycrexa. Cepusi He3aBUCUMBIX UCIIBITAaHUN bepHyun

6.7

CnyuaitHas BennuuHa. PacnpeneneHue BeposiTHOcTel. Jlmarpamma
pacnpenenenua. I[lpumepsl  pacnpeneneHuil, B TOM  YHCIE
reoOMeTpuYecKoe 1 OMHOMHUATILHOE

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb,
npoctpancTBo. lloHsAiTHe 00 aKCHMOMATHYECKOM  TOCTPOEHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacroIoKeHue IPSIMBIX B IPOCTPAHCTBE:
NIEPECEKAIOIINECS, MapaJUIeIbHbIE M CKPELIMBAIOIIMECS IPSMBIE.
[lapannenbHOCTP NPSAMBIX W IUIOCKOCTEHW B IIPOCTPAHCTBE:
napajuielbHble MpsMbIE B MPOCTPAHCTBE, MNAPAJUIEIIBHOCTh TpPEX
OpSAMBIX, NApAUIENIBHOCTh MPSAMOM M IUIOCKOCTH. YTJIbl €
COHANpPABIEHHBIMU  CTOPOHAMM, VyIrOJd MEXKIy MpsAMBIMH B
npocTpadcTBe.  [lapamnenpHOCTh  IUIOCKOCTEW:  MapajulesIbHBIC
IJIOCKOCTH, CBOMCTBA NapajuIeNIbHBIX IUIOCKOocTer. IIpocreimue
IPOCTPAHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’ap, Kyo,
napaJuIeNIenuIe], TOCTPOEHUE CEUCHUI

7.3

[lepneHAUKYISIPHOCTh TPAMOM M IUIOCKOCTH: TEPHIEHAUKYJISAPHBIC
npsAsMblE B TPOCTPAHCTBE,  NOpsIMbIE  MapajuleJbHbIE U
MEPIEHAUKYJISIPHBIE K IUIOCKOCTH, TMPHU3HAK NEPHNEHINKYISIPHOCTH
IpsAMOM M IUIOCKOCTH, TeOpeMa O NPsAMOW NEepIEeHAUKYISPHOU
IUDIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXKAY NPSMOU U
IJIOCKOCTBIO, IBYTPAHHBIN YroJl, JIMHEWHBIM YroJl JIBYTPAHHOTO yTJIA.
[lepnieHaAUKYIJISP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,
paccTosTHUE OT TPSIMOM 1O TIJIOCKOCTH, MPOEKIUsi (GUTYphl Ha
IJIOCKOCTB. IlepnieH AUKYIJISIPHOCTD IJIOCKOCTEN: IIPpU3HAK
NEPIEHINKYJIPHOCTH  JIBYX IUIOocKocTte. Teopema o0  Tpex
MEePIEHANKYJIIAPAX

7.4

[loHATHE MHOIOrpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHUKA,
BBIIIYKJIBIE M HEBBIIYKJIbIC MHOTI'OTPAaHHUKHM,  pa3BepTKa
MHOrorpaHHuka. Ilpusma: n-yromnpHas npusma, TpaHd U OCHOBaHUS
Opu3Mbl, TpsMas W HAKJIOHHas MpPHU3MbI, OOKOBas U TMOJHAs
MIOBEPXHOCTh  IPU3MBI. [Tapannenenunen,  OpsAMOYTOJIbHBIN
napajuieJienunes U ero cBoictea. [lupamuaa: n-yrospHas nupamuia,
IrpaHd M OCHOBaHHWE MUpaMuibl, OOKOBasg M TMOJHAS MOBEPXHOCTh
MAPaMHU/IbI, IPABUIIbHAS M YCEYEHHAs MUPAMHUIA. DIIEMEHTBI TPU3MBbI
u nupamubl. [IpaBuibHbIE MHOTOIPAHHUKH: MOHSITHE MPABUIIBHOIO




MHOTOTPAaHHMKA, MpaBWIbHAs NpU3Ma W MpaBUJIbHAs IHUPAMUJA,
npaBuiIbHAs TPEYrojbHas MUpamMuaa U MPaBUIIBHBIA TeTpa’iap, KyO.
[IpencraBienre O MPAaBUIIBHBIX ~ MHOTOIPaHHUKAax:  OKTa’qp,
nozekasap u ukocaap. CeyeHus: IpU3Mbl U MUPAMHIBI

CummeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH,
7.5 |mpsMO#, TMJIOCKOCTH. DJEMEHThl CHUMMETpMHM B MNHUpamMujiax,
napajuiesienuneaax, NpaBmiIbHbIX MHOTOTPAHHUKAX

Bolunciienue 31eMeHTOB MHOTOIPAHHUKOB: pedpa, AMaroHa u, yribl.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJHOW IOBEPXHOCTH MPSAMOM
NPU3MBbI, TUIOLIAJAb OCHOBaHWM, TeopeMa O OOKOBOH IMOBEPXHOCTHU
npsmMoil mpusmel. [lnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIBHOW IUPaMU/IbI, TEOpEMA O IUIOMIAJAN YCEUEHHON MUPAMHUIBI.
[Tonsitue 06 o6beme. OOBEM MTUPAMUIBI, TPUIMBI

7.6

HOIIO6HI)I€ TCJ1a B IIPOCTPAHCTBC. CooTHomeHus MCKAY IUIOIIaaAAMMA

7.7 g
IIOBCPXHOCTCH, o0beMaMu HOI[O6HI>IX TCJI

Tabmauma 11.2

[IpoBepsiembie TpeOOBAHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM porpaMmsbl (11 kmacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTeIbLHON IMTPOTPAMMBI CPETHEr0 O0IIero 00pa30BaHMs
0 pe3yJibTaTa

1 Yucia U BEIYUCIICHUS

OnepupoBaTh TOHATUSIMHU: HaTypallbHOE, II€J0€  YHCIIO;
1.1 MCIOJIb30BaTh MPU3HAKHA AEITUMOCTH LEIbIX YUCEII, PA3JI0KEHUE
Yyclia Ha IPOCThIE MHOXKUTENHM JIJIsI peIICHUs 3a/1a4

Ol'IepI/IPOBaTB IIOHATHUECM: CTCIICHb C panroHaJIbHbIM

1.2

IoKasareseM
13 OmnepupoBaTh MOHATUSIMM: JIOTapu(PM YHUCIA, JECATHYHBIE U
' HaTypaJIbHbIE JIOTapU(PMbI
2 VYpaBHEHUS U HEPABEHCTBA

[IpumeHsaTh  cBoOMCTBa  CTENMEHU JNsl  MpPeoOpa3oBaHUs
21 BBIDOXCHUM,  ONEpPUPOBATH  IOHATUAMU:  I10KA3aTEIbHOE

YpaBHCHUCE u HCPaBCHCTBO, peuaTb OCHOBHBIC THUIIBI
ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB




2.2

BoinonHsATh  mpeoOpa3oBaHUs  BBIPAKEHUW,  COJAEpMKAIIMX
jgorapudMbl; ONEPUPOBATH MOHATUSIMHU: JOrapupMHUUECKOe
ypaBHEHUE ¥ HEPABEHCTBO, pellaTh OCHOBHbBIE  THIIbI
JorapuMUYECKUX YpaBHCHUI 1 HEPABCHCTB

2.3

HaXOI[I/ITI) peUICHUA HpOCTCﬁHIHX TPUTOHOMCTPHYCCKHX
HCPAaBCHCTB

2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€
pELIEHHE; HUCIOJIB30BAaTh CUCTEMY JIMHEHHBIX YpPaBHEHUU U1
peLICHUs IPAKTUYECKUX 3a7a4

2.5

HaxoguTe pemeHus npoCTEWIINX CHCTEM M COBOKYITHOCTEM
PAalMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MopnenupoBaTh pealbHblE CHTyallUM Ha fA3bIKE anreOpsl,
COCTABJISITh BBIPAXKECHHUSI, ypABHEHU S, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 3aJa4yd, MCCIENOBAaThb IIOCTPOCHHBIE MOJEIN C
VCIIOJIb30BAaHUEM arrapara ajreOpsl

OyHKIMU U Tpaduku

3.1

OnepupoBaTh  MOHATHAMHU:  Nepuoanyeckas  (QyHKIUS,
MPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, TOYKH DKCTpEeMyMma
dbyHkuuu, Hanboblllee U HaUMEHbIee 3HaueHus QYHKIUUA Ha
MPOMEXKYTKE; UCIOJIb30BaTh UX JIJISi MCCIEOBaHUS (PYHKIUH,
3aJlaHHOM TpaduKomM

3.2

OnepupoBatb  TOHSTHIMHU: rpagukd  MOKa3aTeIbHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX  (YHKIIUK;
M300pakaTh UX HA KOOPAMHATHOW TUIOCKOCTH M WCIIOJIb30BATh
JUTSL pelIeHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N300paxaTh Ha KOOPAUHATHOM MJIOCKOCTH T'paPUKU JTMHEHHBIX
YPaBHEHUH W HCIOIB30BAaTh HX [UISl PELICHHUS CHUCTEMBI
JIMHENHBIX YPABHEHUN

3.4

Hcnonb3oBathk rpaduku GyHKIMM 111 UCCIIEI0BAHUS IIPOLIECCOB
Y 3aBUCUMOCTEH U3 APYTUX y4E€OHBIX JUCIUILINH

Hauyana MmaTemaTudeckoro aHajimsa

4.1

OnepupoBatb MOHSATUSIMMU: HENPEPbIBHAS byHKIINA,
MpOU3BOAHAS (PYHKIIMU; WCIOJIB30BaTh T'E€OMETPUUECKHN U
(bu3MYeCcKuil CMBICT TPOU3BOIHOM TSI pEIICHUS 3a1a9

4.2

Haxonuthe mpou3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA




Hcnonp3oBaTh IMPOU3BOAHYIO IJIA HMCCICAOBAHUA (bYHKIII/II/I Ha

4.3 MOHOTOHHOCTh M JKCTPEMYMbI, MPUMEHSATh PE3yJIbTAThl
UCCJIEIOBAHUS K TIOCTPOEHUIO IPpaUKOB
Hcrnonb30oBaTh MPOU3BOJHYIO JUISI HAXOXKIACHUS HAUITYUIIETO
4.4 pemieHuss B MOPUKIAIHBIX, B TOM YHCIE COIHUAIBHO-
HKOHOMHYECKHUX, 3a/1auax
45 OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hass W  MHTErpal;
' MOHUMATh T€OMETPUUYECKUN U (PU3UUECKUIN CMBICI HHTErpajia
16 Haxonutb mepBooOpasHbIe dJIeMEHTAPHBIX (DYHKIIHA, BBIYUCIISATH
' uHTerpa no gopmyne HerotoHa - Jleitbuuia
Pemates mnpukiagHble 3aJadyd, B TOM YHCIE COIMAIBHO-
4.7 PKOHOMHMYECKOTO U (DU3UYECKOr0 XapakTepa, CpelacTBamMu
MaTEMaTUYECKOIr0 aHaIn3a
) Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHBaTh BEPOSTHOCTH 3HAYCHUM CIYyYalHOW BEIIMYMHBI 1O
' pacrpeeNeHUI0 WIH C MOMOILBIO JUarpamMm
OnepupoBaTh  MOHSITHEM  MAaTEMAaTHUYECKOTO  OXKUJAHUS,
5 MPUBOJUTH MPUMEPHI TOTO, KaK MPUMEHSIETCS MaTEMAaTHUYECKOE
' OKHMJIAHWE CIIy4alHOW BEJIMYMHBI, HAXOJUTh MAaTEeMaTUYECKOE
OKUJIaHUE IO TAHHOMY pacIpeesIeHUIO
5.3 WMeTh nipeAcTaBiIeHUE O 3aKOHE OOJBIINUX YHCEIT
5.4 HNMeTh mpecTaBI€HUE O HOPMAIbHOM pPacipeaeiCHUN
6 ['eomeTpus
OnepupoBaTh MOHITUSIMU: IUIUHIAPUYECKAsT TOBEPXHOCTD,
6.1 oOpazywoniue HUUJUHIPUYECKOW  TMOBEPXHOCTH,  IUJIUHID,
' KOHUYECKasd  MOBEPXHOCTb, oOpa3zyrolme  KOHMYECKOU
MOBEPXHOCTH, KOHYC, chepruyeckasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1m1ap)
6.3 OOBSICHATH CITOCOOBI TTOTYYEHUS TEJ BpAIICHUS
6.4 KnaccupunmpoBath B3auMHOE  pacrojoxkeHue chepbl U
' MJIOCKOCTH
OnepupoBaTh TMOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBaHUE
6.5 CEerMEHTa, BBICOTA CErMEHTa, IIIapOBOM CJIOM, OCHOBAaHHUE

IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP




6.6

BoruucisaTs 00beMbl U TUIOLIAAN MOBEPXHOCTEN TEN BpallleHus,
r€OMETPUYECKUX Tell C TpUMEHEHUEM (HOpMYT

6.7

OnepupoBaTh NOHATUSIMU: MHOTOTPAaHHUK, BIMCAaHHBINA B chepy
U OIMCaHHBIN 0KOJI0 chepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK
WJIM TEJIO BpallleHUsI

6.8

BBIYHCIIATS COOTHOIIEHUST MEXKAY ILIOMAASIMHI MTOBEPXHOCTEH U
00beMaMu ITOJOOHBIX TEN

6.9

N300paxaTh u3ydaeMbie (UTYpHl OT PYKH U C MPUMEHEHHEM
IIPOCTBIX YEPTEKHBIX NHCTPYMEHTOB

6.10

BbIMOHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUYEHUS TeJ BpalleHUS

6.11

N3Bnexars, UHTEPIPETUPOBATH u npeoOpa3oBbIBAThH
uH(OPMAIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX

6.12

[Ipumensate  reoMerpuueckue  (GakThl U1 peEHIeHUs
CTEPEOMETPUUECKHUX 3a7a4, TPEANOJIAraloIINX HECKOIBKO II1aroB
pelieHus, €Clid YCIOBUS MPUMEHEHHUs 3a7laHbl B SBHOU (popMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMOMHATE  TEUCTBUS  CIIOKEHHS BEKTOPOB, BBIUUTAHHS
BEKTOPOB U YMHOXEHHS BEKTOPA HA YHCIIO, OOBICHITH, KAKUMHU
CBOICTBAaMHU OHHU 00J1a4a10T

6.15

[IpumeHATs NOpaBWI0 NapajuielienuIlena IMPU  CIO0XKEHUU
BEKTOPOB

6.16

OnepupoBaTh  MOHATUSIMH:  JEKAPTOBBI ~ KOOPJAWHATHI B
MPOCTPAHCTBE, BEKTOP, MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOpDAMHATBI BEKTOpPA, YroJ MEXAY BEKTOPaMH, CKaJsIpHOE
MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPbI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U IPOU3BCACHUC BECKTOPA HA YUCJIO,
YToJ1 MCIKOY BCKTOpaMHu, CKaJLAPHOC IIPOU3BCACHHUC,
pacKiIaiblBaTh BCKTOP IO JIBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3ajaBaTh IJIOCKOCTh YpaBHEHHWEM B JEKapTOBOM CHUCTEME
KOOpPJIMHAT

6.19

Pemate npocreiye reoMeTpu4ecKue 3aadyd Ha IIPUMEHEHUE




BCKTOPHO-KOOPAHUHATHOT'O METOJa

6.20

Pematn 3agadu Ha J0Ka3aTCJIbCTBO MaTEMATHYCCKUX
OTHOLICHUW U HaXO0XICHHUC TCOMCTPUYCCKUX BCJIIMYMUH IIO
06pasuaM HJIK aJIrOpuTMaM, IMMPpUMCHAA U3BCCTHBIC MCTOABI IIPU
PCIICHUU CTAHAAPTHBIX MAaTCMAaTHYCCKUX 3a/1a4

6.21

[IppuMeHsaTs  NpOCTEHINNME  NOPOrpaMMHBIE  CpPEACTBA U
AIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBl TPHU  PEIICHUH
CTEPEOMETPUYECKHUX 3a7a

6.22

[IpuBOIMTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEU B
IPUPOE W JKU3HH, PACHNO3HABATH NPOSBJICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE

6.23

[IpuMeHATh MOMyYeHHBIC 3HAHUS HA MPAKTHKE: aHAJU3UPOBATH
peandbHBICE CHUTYallUH W TIPUMCHATh HW3YYCHHBIC TIOHITHS B
nporiecce MoMcKa pereHus MaTeMaTHYECKH
chopMyIHpPOBaHHON MTPOOJIEMBI, MOACIUPOBATH pPEATbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIIEIOBATh ITOCTPOCHHBIC
MOJIEIIN C UCITOJIb30BaHUEM T€OMETPUICCKUX ITOHATHI B TEOPEM,
amnmapara anreOpbl, peniaTh MPaKTUYECKHUE 3aa9H, CBSI3aHHBIC C
HAXOXKJIEHUEM T€OMETPUUYECKUX BEITUUUH

Tabmuna 11.3
[IpoBepsiembie aneMeHThI coaepskanud (11 kmacc)

Kon

ITpoBepsieMblil 3IEMEHT COJIEPKAHUS

Yucia ¥ BBIYUCIIEHUS

1.1

Harypanbnsie u uensle uyncia. [IpuzHaku 1e1MMoCTH HENbIX YHUCe

1.2

CrteneHb ¢ pallMOHAJIBHBIM MTOKa3aTeraeM. CBOMCTBA CTEIICHU

1.3

Jlorapudm uucna. JleciTuuHbIC U HATypaJIbHbIE JIOTapU(PMBbI

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpeoOpa3zoBaHue BRIpAXKECHHM, COACPIKAITUX JTOTAPU(MBbI

2.2

[IpeoOpazoBanre  BBIPAKEHUH,  COJAEpXKAIIUX  CTEMEHH  C
palMOHAJIBHBIM MMOKa3aTelIeM

2.3

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4

[Toka3zaTenbHbIe YpaBHEHHS U HEPABEHCTBA




2.5

JlorapudmMuueckrie ypaBHEHUS U HEPABEHCTBA

Cucrembl JIMHEWHBIX ypaBHEHUU. PenieHue NpUKIAIHBIX 3a1ad C

2.6 . .
HOMOUIBIO CUCTEMBI JINHEHHBIX YPaBHEHUI
2.7 |CucTteMbl U COBOKYITHOCTH PallMOHAILHBIX YPaBHEHUI 1 HEPABEHCTB
[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PELICHUIO
2.8 |MareMaTM4ecKuX 3aJay U 3aJad U3 pa3IMuHbIX 00JacTeil Hayku U
peabHOM KU3HU
3 OyHKIMHA U TpaduKu
Oynkuusa. [lepuonnueckue ¢ynkiuu. [IpomMexxyTkn MOHOTOHHOCTH
3.1 |pyskumn. Makcumymbl U MUHUMYMBI (GyHKIUU. HaunOosnbinee u
HauMEHbIlIee 3HaYeHHE (PYHKIIUU HA POMEKYTKE
3.2 | Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpadUKH
33 [TokazarenbHast U norapudmuyeckas (QyHKIMHM, HUX CBOICTBA U
' rpaduKu
34 Hcnonp3oBanue rpapukoB (GYHKIOUN ISl pelleHHs ypaBHEHUH U
' JIMHENHBIX CUCTEM
Hcnonb3zoBanue rpagukoB PyHKIUHN ISl UCCIIEIOBAHUS IPOLIECCOB U
3.5 |3aBucuMOCTel, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4d U3 JAPYTUX
y4€OHBIX MPEAMETOB U PEATbHOMN )KU3HU
4 Hayana maremaTrueckoro aHanusa
41 HenpepriBable  ¢GyHKIUM. MeTon HWHTEpBAJIOB s PELICHUS
' HEPABEHCTB
4.9 [IpousBognast Qynkmuu. ['eomerpudeckuit U (PU3NUYECKHN CMBICI
' ITPOU3BOJHOMU
43 [IpousBoaHbie 3JIeMEHTAPHBIX (QYHKUUNA. Dopmynbl HaxOXIEHUS
' MPOU3BOHON CYyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIIUHN
[IpumeHeHue NPOUZBOJHOM K  HCCIEAOBaHUIO (PYHKIMA Ha
4.4 |MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxneHue HaumOOJBIIETO W
HAaMMEHBILIETO 3HAYeHHS (PYHKIIMU HA OTPE3KE
[IpumMeHeHne Npou3BOIHOM ISl HAXO0KICHNS HAaWTY4YlIero peleHus B
4.5 |NpUKIAIHBIX 3aJadax, [JId OIpeJeNIeHUsT CKOPOCTH Ipoliecca,
3a1aHHOTO (hopMYyJIOi uiu rpaduKkom
4.6 |IlepBoobpasnas. Tabnuia mepBooOpa3HBIX




4.7

HNHuterpan, ero reomeTpudeckuii U (pU3NYECKuii CMbICI. Berauciaenue
uHTerpaia no popmyse HetoTona - JleiOuuIa

TGOpI/IH BepOHTHOCTeﬁ U CTaTUCTHKaA

5.1

UucnoBble XapaKTEPUCTUKU CIYyYANMHBIX BEJIWYMH: MAaTEMATUYECKOE
OXHUJAHUE, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEeHue. I[Ipumepsl
MIPUMEHEHUSI MATEMATUYECKOTO OXKUJIAHUS, B TOM YHUCJIE B 33/1a4aXx U3
MOBCEIHEBHOM KU3HU. MaremaTudyeckoe OXujaHue OWHAPHOU
CIy4YailHOM  BEJIMYMHBI. MaTeMaTH4ecKoe OXHUIAAHUE CYMMBI
CIIyYallHbIX BEJIMYMH. MaTeMaTH4eCKOe€ OXHUAAHUE W JUCIIEPCUs
Tr€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeaeIeHUI

5.2

3aKkoH OOJIBIIUX YHUCEI U €r0 pojb B HayKe, MPUPOJE U OOIIECTBE.
Br100opouHbIil METOJT UCCIEA0BAHUIMA

5.3

[IprMepbl HENPEPBIBHBIX CIIyYalHbIX BENUYHUH. [[oHATHE O IIOTHOCTH
pacnipeneneHus.  3agayd, — OPUBOASAIIME K = HOPMAaJbHOMY
pacnpeneneHuro. [IonsaTre 0 HOpMaIbHOM pacCIpENeICHUN

['eomerpus

6.1

[unmuHaprYecKass TMOBEPXHOCTh, OOpa3ymoIue IHIHHIPHISCKON
MOBEPXHOCTH, OCh [HJIUHAPUYECKOW ToBepxHOCTH. LmmuHmp:
OCHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yromias U OCh, IJIOMIAIb
OOKOBO 1 TIOJIHOM TTOBEPXHOCTH

6.2

Konnueckast moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH,
OCh M BEpIIMHA KOHHUYECKOW IOBEpPXHOCTH. KOHyC: OCHOBaHue u
BepIMHa, oOpasymwmas ¥ OCh, IUIONIAJh OOKOBOM U TIOJHOM
MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolre U BbICOTa, OCHOBAHUS
1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTtp, pamuyc, AMAMETpP, IUIOMIAIb MOBEPXHOCTH
cdepsl. BzaumHoe pacrnosnioxenue chepbl U MIOCKOCTH, KacaTelbHas
MJIOCKOCTH K cdepe, Momaas chepsl

6.4

N300pakeHue Ten BpalleHUsl Ha IUIOCKOCTU. Pa3BepTka uuiauHApa u
KOHYyca

6.5

KoMOuHanum Tten BpallleHHs M MHOTOTPAHHMKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cephl, cepa, BIUcaHHAsT B MHOTOTPAHHUK, WU
TEJIO BpaIlEHUS

6.6

[Tonsarue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
o0BeMe TPSIMOYTOJIBHOTO IMapaiiesienuIie;a U CICICTBUAS W3 Hee.
O6bem mwmHapa, koryca. O0beM mapa u mionanb chepobl




HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHoOIIeHUS MCXKAY IIOIIAAAMU

6.7 .
HOBEPXHOCTEH, 00beMaMu OJJOOHBIX TEI

Ceuenus mumHIpa (MapaJieaIbHO U MEPIEHANKYISIPHO OCH), CEUCHUS
6.8 |koHyca (mapayyieIbHOE OCHOBAHUIO M MPOXOJSAIICE Yepe3 BEPIIUHY),
CeUeHUs I1apa

BekTop Ha miockocTd U B mpocTpaHcTBe. CIIOXKEHUE U BBIYUTAHUE
BEKTOPOB. YMHO)KEHUE BEKTOpa Ha 4MCIIO. Pa3noxkeHue BeKTopa 1o
6.9 |Tpem HekomIulaHapHBIM BekTopam. llpaBuno mnapamnenenunena.
Pemenue 3amay, CBA3aHHBIX C NPUMEHEHHEM MpaBUI JAECUCTBUN C
BEKTOpaMHU

[IpsimoyrofibHasi cucTeMa KOOPJUHAT B MpocTpaHcTBe. KoopauHatsl
BekTopa. llpocreimme 3amadyn B KOOpAMHATAX. YTIOJd MEXIY
6.10 |Bektopamu. CkalsIpHOE MPOU3BEICHUE BEKTOPOB. BrIunciieHne yrios
MEXIYy MPAMBIMUA U TJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METO/
MIpY PEILICHUU F€OMETPUUECKUX 3a]1a4

Hpuiaoxenue

112.10. Jlns mnpoBeoeHWsT €OUHOTO TOCYJAapCTBEHHOIO JK3aME€Ha 110
MaremaTuke (1anee - EI'D mo maTeMaTuke) HCTIONb3yeTCs MepeueHb (KOaudUKaTop)
MPOBEPAEMBIX TPeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTesbHOMN
IPOrpaMMbI CPEAHETO 00IIEro 00pa3oBaHMs U JIEMEHTOB COJIEPKAHUSI.

Tabmuma 12

[IpoBepsiembie Ha EI'D nmo matemartuke TpeOoBaHuUs
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
cpeaHero oo01ero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPESIMETHBIM pPe3yIbTaTaM
IPOBEPSIEMOT | OCBOCHHSI OCHOBHOM 00pa30BaTeILHOM MTPOTPaAMMBI CPETHETO
0 TpeboBaHMs oO1ero oopasoBaHus

1 BrnajgeHne MeromaMu TOKa3aTeNbCTB, AJTOPHUTMAMH PEIICHUS

3aa4y; ymMmeHue (GOpMyIHpOBAaTh M ONEPUPOBATH TOHSITHIMHU:
OTIpEJICICHHE, AaKChOMa, TeopeMa, CIEJCTBHUE, CBOWCTBO,
MPU3HAK, J0Ka3aTelbCTBO, PABHOCHWIbHBIE (HOPMYITHPOBKH;
OPUMEHATh HX; YMEHHe (OpMyIupoBaTh oOOpaTHOE U
MPOTUBOIIOJNIOKHOE YTBEPXKJAEHUE, TPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI,  HCIOJb30BaTh  METOJ,  MaTeMaTHYECKOH
WHIYKIIUW; TPOBOJNUTH JOKAa3aTeIbHBIC PACCYXKIACHUS IPHU




pellleHNH 3a/ay, OLIEHUBATh JIOTUYECKYIO0 IMPABUIBHOCTD
paccyXJIeHHii; YMEHHUE ONEepPHPOBATh MOHATUSMHU: MHOXKECTBO,
INOJMHOXECTBO, OMNEpalliil HaJ MHOXECTBAMHU; YMEHHE
UCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBI  ammapaTr  JIs
ONKCaHUsl peaJbHBIX TMPOIIECCOB M SIBICHUN M TMPH PEHICHUU
3aa4, B TOM YHUCJIE U3 IPYTHX y4eOHBIX MPEAMETOB; YMEHHE
OTNEepUPOBATh MOHATUAMMU: Tpad, CBA3HBIN rpad, AepeBO, MUK,
rpadp Ha MIOCKOCTH; yMEHHE 3aJaBaTh M OINUCHIBATH Tpadbl
pa3IMYHBIMH CIIOCOOAMH; MCIIONB30BaTh Ipadbl MpU pEUICHUH
3ama4

YMeHune onepupoBaTh NOHATHSAMU: HATYPAJIbHOE YUCIIO, LIEJI0E
YHUCJO, CTENEHb C LEIbIM MOKa3aTeleM, KOPEHb HATypaJbHOU
CTEINIEHU, CTENEHb C PAlMOHAJIBHBIM IOKA3aTEJIEM, CTENEHb C
JNEUCTBUTENLHBIM IIOKa3aTeneM, JorapupmM 4ucia, CHHYC,
KOCHUHYC M TAHT€HC IIPOU3BOJIBHOTO YUCIA, OCTATOK IO MOJYJIIO,
pallMOHAIBHOE YHCJIO, HPPAUUMOHAIBHOE YHUCIO, MHOYKECTBA
HaTypaJbHBIX, LEJbIX, PAIMOHAIIbHBIX, JEHCTBUTEIbHBIX YUCEN;
YMEHUE HCIIOIb30BAaTh IMPU3HAKH JECJIMMOCTH, HAaWMEHbBIINN
oOImMii JenuTenh M HauMEHbllee oOIlee KpaTHOE, aJrOpUTM
EBxinia mpu pemeHuu 3aaad; 3HAKOMCTBO C Pa3jIu4HbIMU
NO3ULMOHHBIMM CUCTEMAaMHU CUUCIIEHUS; YMEHHE BBIIIOJIHATh
BBIYUCJICHWE 3HA4YCHUNW U NpeoOpa3oBaHUsl BBIPAXKEHUU CO
cTeneHssIMU U Jorapudmamu, npeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX BBIPAKEHUHN; YMEHHE ONEPUPOBATH MOHATHUSIMU:

HOCJIeI0BATEIbHOCTD, apudmernyeckas nporpeccus,
reoMeTpuyeckas  mporpeccus, OECKOHEYHO  YyObIBaromas
reoMeTpuiecKas nporpeccus; yMEHHe 3aJ1aBaTh

IIOCJIEIOBATEIBHOCTH, B TOM YHCJIE C IIOMOIIBI PEKYPPEHTHBIX
dbopMyJl; yMEHHE ONEpUPOBATH MOHATUAMU: KOMIUIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCa, MOAYJIb U apPTYMEHT
KOMIUIEKCHOI'O 4Hclia, (opma 3amucu KOMIUIEKCHBIX YHCEll
(reomeTpuyeckasi, TPUTOHOMETpPHUYECKass M anreOpanyeckas);
yMETb  MpPOU3BOJAUTH  apu(MeTHdYecKHue  JIeHCTBUS  C
KOMIIJIEKCHBIMU YMCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUS
KOMILJIEKCHBIX YUCEN; ONEPUPOBATH MOHATUSAMHU: MaTpuia 2 x 2
u 3 X 3, onpeaenuTellb MaTpULbl, T€OMETPUYECKUN CMBICI
OIIpENETUTENS

YMenue OIepUpPOBATh HNOHATUAMU: paloHalbHbIE,
UppanoHaJbHbIE, NOKa3aTelIbHEbIE, CTEIICHHBIE,
jgorapuMUyYecKre, TPUTOHOMETPUYECKHUE  ypaBHEHUS U
HEPaBEHCTBA, UX CUCTEMbI; YMEHHUE OINEPUPOBATh MOHSITHIMHU:
TOXJIECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHuE, YpaBHEHHUE,
HEpPaBEHCTBO,  CHCTeéMa  YpaBHEHUW W HEPaBEHCTB,




PAaBHOCWJIBHOCTb YPAaBHEHMI, HEPABEHCTB M CHUCTEM; YMEHHE
pelmiaTh ypaBHEHMs, HEPAaBEHCTBA M CHUCTEMBI C IIOMOLIBIO
pa3IMYHBIX IIPUEMOB; pEIIATh YpPAaBHEHUS, HEPABEHCTBA H
CUCTEMBI C IIapaMEeTPOM; MPUMEHATh YPAaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JUISl PELICHHUs] MATEMAaTUYECKUX 3a/1a4d M 3a7a4 U3
pa3nuYHbIX 00JaCTENl HAYKH U peajbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMHU:  (YHKIUS, YETHOCTb
(GYHKIUM,  NEPUOJMYHOCTh  (YHKUMH,  OrPAHUYEHHOCTH
(GYHKIIMM, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (yHKIHUH,
HauOoNblllee W  HAaWMEHbIIEe 3HAUYCHHA (PYHKIMH Ha
IPOMEXKYTKE, HEmpepbhiBHas (YHKIIHMS, aCUMIITOTHI Tpaduka
(GyHKUMM, TIepBas M BTOpas MNpPOM3BOAHAsA  (PyHKIUH,
FEOMETPUYECKH M (PUBMYECKHI CMBICI  MPOU3BOAHOM,
nepBooOpa3Has, ONpeAeSIEHHbI WHTErpajg; yMEHUE HaXOJIUTh
acUMNTOThl  rpaduka  (QYyHKUMH;  yMEHHE  BBIYUCIATH
IIPOU3BOJIHBIE CYMMBI, IPOM3BEICHHUSI, YACTHOIO U KOMIIO3ULIUU
(GYyHKIMI, HaXOAWTh YypaBHEHUE KacaTelbHOM K TIpaduky
(GYHKIIMM; YMEHUE HAaXOJIWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX
GyHKIMI;  yMEHHE  HMCHOJb30BaTh  IMPOU3BOJHYIO  JJIA
uccienoBanus QyHKIUN, HAaXOAUTh HAUOOJIBIINE U HAUMEHbBIIINE
3HaueHus (PyHKUMHA; CTpOUTH TpaduKUd MHOTOUWIEHOB C
UCIIOJIb30BAaHUEM  allaparta MaTeMaTHYeCKOro  aHaJu3a;
OPUMEHATh MPOU3BOAHYIO JUISI HAXOXKIEHUS HaWIY4lIero
peumieHuss B NOPUKIAIHBIX, B TOM YHCIE€ COLHUAJIBHO-
HKOHOMHUYECKUX M (PU3NYECKUX 3aJayax; HAXOAUTh IUIOIIAIN U
00BbeMbI (UTYp C MOMOUIBI0 MHTErpalia; NPUBOAUTH MPUMEPHI
MaTEeMaTU4YeCKOro MOJIEJTMPOBAHUS C MTOMOILBIO
nudepeHnnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk QyHKIMU, 0OpaTHas
GyHKUMS, KOMIO3WLMS  (PYHKUMN, JIMHEWHas  QyHKIOus,
KBajgpaTuyHasi (YHKIMS, parroHandbHas (DyHKIHS, CTETICHHAs
GyHKUMS,  TpUTOHOMETpUYeckue  (QyHKIMH,  OOpaTHbIE
TPUTOHOMETPHUECKHE byHKIIH, noka3aTeabHast u
norapupmMuyeckass (QYHKIHH; yMEHUE CTPOUTH Tpaduku
W3YYCHHBIX (DYHKIUH, BBIONHATH MpeoOpa3oBaHus TpadukoB
GyHKIMA, UCTIONB30BaTh TPaQUKU I U3yUYCHUS TPOIIECCOB U
3aBHCHUMOCTEH, NpHU pEIIeHUH 3aJad U3 JPYrux Yy4deOHbIX
IPEeIMETOB U 3a]1a4 U3 pealbHOM )KU3HH; BbIpaKaTh (hopMyJiaMu
3aBHCHUMOCTH MEX]y BEJIMUYMHAMU; HCIOJIb30BaTh CBOWCTBA U
rpadukn GYHKIUA A7 pelIeHus ypaBHEHWH, HEPAaBEHCTB U
3aJa4 ¢ [apamMeTpaMu; Hu300paxaTh Ha KOOPJAWHATHOU
IJIOCKOCTH MHOJKECTBA PEIICHUNW YPaBHEHUM, HEPABEHCTB U UX
CUCTEM




YMeHue peniath TEKCTOBbIE 3a7]a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOIIEHTHI, JIOJIM U YacCTH, HA JIBIXKEHHE, paboTy, CTOUMOCTh
TOBApOB M YCIYT, HAJOTH, 3aJa4yd M3 OOJAcCTH YIpaBJICHUS
JUYHBIMUA U CEMEHHBIMH (DPHHAHCAMM); COCTABIISATh BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCJIOBHUIO 3a/1auu,
UCCIIEIOBAaTh  TOJYYEHHOE  PEIIeHWE U OIICHUBATh
npaBAONOAOOHOCTh  pPE3YyJbTAaTOB; YMEHHE MOJECIHPOBATH
peanbHbIE CHUTyallud Ha fA3bIKE MaTeMaTUKH; COCTaBIISITh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX CHUCTEMBI IO
YCIIOBUIO 3aJa4yM, HCCIEAOBaTh TMOCTPOCHHBIE MOJACIU C
UCIIOJIb30BAaHUEM  aflapaTta airedpbl, HWHTEPHPETUPOBATH
MOJIyYeHHBINA PE3yJIbTaT

YMeHne onepupoBaTh MOHATUAMH: CpellHEEe apu(PMETHUECKOE,
MeJuaHa, HauOoJblllee M HaUMEHbIIEE 3HAYEeHHs, pa3max,
JUCHepCcusi, CTaHJApTHOE OTKJIOHEHUWE YHCIOBOIO Habopa;
YMEHHME  WU3BJIE€KaTb,  HUHTEPIPETHUPOBATH  HUH(POpMAIHIO,
OpEJCTaBICHHYI0 B TaOiauIax, Ha Juarpammax, rpadukax,
OTPAXAIOLIYI0 CBOMCTBA pPEAJIbHBIX IPOLIECCOB U SBICHUN;
IPECTaBISITh UHPOPMAIMIO C TIOMOIIbIO TaOJIUI] U IUArpaMM;
UCCIIE0BAaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
IPUMEHEHUEM TpapUuecKUX METOAO0B U AIEKTPOHHBIX CPEJICTB;
rpauueckn  HCCIEeNOBaTh  COBMECTHbIE  HAOIMIOAEHUS C
ITOMOUIBIO TMarpaMM PacCEMBAHUs U JINHEMHOUN perpeccuun

YMeHne onepupoBaTh IOHATUAMH: CIYyYalHBIA OIBIT U
ClIydyailHOE COOBITHE, BEPOSITHOCTh CIYyYaHOTO COOBITHS;
YMEHHUE  BBIUHUCIATH  BEPOSITHOCTH C  HCIOJIb30BAHUEM
rpadUuuecKux METOAOB; MPUMEHITh (OPMYJbI CIIOXKEHUS U
YMHOXKEHHSI BEPOSATHOCTEH, (POpMyy MOJHOM BEpPOSTHOCTH,
dbopmyny bepnynnu, komOuMHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh  BEPOSITHOCTU  pEaJIbHBIX  COOBITHUH; yMEHHUE
ONEPUPOBATH MOHITUAMU: CITy4dailHas BEJIMUMHA, PACTIPEACIICHUE
BEPOSITHOCTEW, MaTEMATUYECKOE OXUAAHUE, IUCHEPCUS W
CTaHJAAPTHOE OTKJIOHEHUE CIy4allHOW BEIMYMHBI, (PYHKIUU
pacnpenesneHus 1 IJIOTHOCTA PaBHOMEPHOT0, ITOKA3aTEIbHOIO U
HOPMAJIBHOTO PaCIpeIeICHUI; YMEHHE UCII0JIb30BaTh CBOMCTBA
V3YYEHHBIX PACTPENECICHUN U1 PELICHUS 3a/1a4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIIUX YHCEN, METOAbl BBIOOPOYHBIX
WCCIICIOBAHUM; YMEHHE NPUBOJIUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX 4YHCET B MPHUPOIHBIX W OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OINEPUPOBATh MOHATUSIMU: COYETAHHUE,
MepeCcTaHOBKa, YUCJIO COYETAaHUM, YMCIIO TIEPECTaHOBOK; OMHOM
HpioTOHA; ymMeHHWE TpPUMEHSITh KOMOWHATOpHBIE (aKThl U
pacCyXJeHus ISl pEelIeHUs] 3aJad; OIEHHBATh BEPOATHOCTHU




peanbHBIX COOBITUI; COCTABISATH BEPOSITHOCTHYIO MOJIENb U
MHTEPHPETUPOBATH NOJYYSHHBINA PE3yJIbTAT

YMeHue onepupoBaTh NOHATUAMM: TOUYKA, IPsMasi, TIIIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIA, TJIOCKUWA YTroJ,
JNBYIPAHHBI YroJ, TPEXTPAHHBIM YIroJl, CKpPEIIMBAIOIINECS
psIMbIE, MApaJUIEIbHOCTh U MEPHNEHIUKYJIAPHOCTh MPSAMBIX U
IJIOCKOCTEN, yroia MEXAY MPSAMBIMH, YroJl MEXIy NOpsIMON H
IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH
70 TUIOCKOCTH, PACCTOSHUE MEXAY MPSAMBIMUA, PacCTOSHUE
MEXIY IUIOCKOCTSMH;, YMEHHUE HCIOJIb30BaTh MPH PELICHUU
3a1a4 U3y4deHHbIE (PAKThl M TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHMBAaTh pPa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJIETH C TOMOIIbIO TEOMETPUUYECKUX MTOHATUI
Y BEJIMYMH, PEIIaTh CB3AHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U

10

YMeHue onepupoBaTh MOHIATHSAMU: IUIOWAAL (UIYphL, 00BEM
¢burypsl, MHOTOrpaHHUK, MPAaBUIILHBI MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKA, KyO, Mapajienenunes, nOpu3Ma, MHpaMUja,
durypa u MOBEpPXHOCTb BpAIEHUS, WIMHAP, KOHYC, IIap,
chepa, miomanas ceppl, MIOHAAL MOBEPXHOCTU MUPAMUJIBI,
IpPU3MBI, KOHYyCa, LHJIUHIpa, O00BEM Ky0a, HpsIMOYTOJbHOTO
napajulefienunesna, NUpaMuabl, MPU3MBblL, LWIMHApPA, KOHYcCa,
1apa, pa3BepTKa MOBEPXHOCTH, CEYCHHUsS] KOHyca U LWIMHJIpA,
napajuleJIbHble OCH MJIM OCHOBAHUIO, CEUEHHUE 11apa, IIOCKOCTb,
Kacaromascs cgepbl, LHWIMHAPA, KOHYCa; YMEHHE CTpPOUTH
CeueHUE MHOTOIpaHHUKA, U300paXkaTh MHOTOTPaHHUKH, (PUTYPBI
Y TOBEPXHOCTHU BPALICHMS, UX CEYEHHsI, B TOM YHCJIE C TOMOILBIO
ANEKTPOHHBIX  CPEJICTB; yMEHUE MPUMEHATh  CBOMCTBA
F€OMETPUYECKUX (UTYp, CaMOCTOATEIBHO (QOPMYIHPOBATH
OTpEeNeNeHNs] W3y4aeMbIX (UTYp, BBIABUTATH THUIIOTE3BI O
CBOMCTBax U MpU3HAKAX T€OMETPUUECKUX (PUTYDP, 0OOCHOBBIBATH
WIM OINpOBEPraTh MX; YMEHHE MPOBOAMUTH KIACCU(PUKALMIO
buryp mo pasnuYHBIM TPU3HAKAM, BBIMTOIHITH HEOOXOIUMBIC
JOTIOJTHUTENbHBIE TOCTPOEHUS

11

YMeHnue onepupoBaTh MOHATUSMU: JBUKCHHE B MPOCTPAHCTBE,
napajjiebHbli MEPEeHOC, CHUMMETpPUs Ha IUIOCKOCTH U B
POCTPAHCTBE, MOBOPOT, MpeodpazoBaHue Moao0us, moJo0HbIe
burypsl; yMeHHe pacro3HaBaTh paBHbIC U MMOJI00HBIC (GUTYPHI, B
TOM 4YHCIIe B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh
reOMETPUUYECKHE OTHOIICHUS MpPHU PEIICHUHU 33a7ay; HAXOIUTh
reOMeTPUUECKUE BEIMYMHBI (JIMHA, YTOJI, IJI0La/lb, 00bEeM) IIPH
pelleHny 3a/1a4 U3 APYTUuX y4eOHBIX MPEIMETOB U U3 PEeaTbHOU
KU3HU; YMEHHUE BBIYUCIISITH TEOMETPUUECKUE BEIUYUHBI (AJIMHA,




yroi, IMmjaomanabs, o0bEM, IUIOIIAJb MOBEPXHOCTH), HUCIIOJIb3YS
U3y4eHHblE (QOpPMYJbl M METOJbl, B TOM 4YHUCIE: IUIOLIA/b
HOBEPXHOCTU MUPAMUbI, IPU3MBbI, KOHYCa, IUJIUHAPA, [IJI0La/1b
cheprr; 00BeM Kyba, MTPAMOYTOJBHOTO IapajuieienuIesa,
OUPAMUJBI, TPU3MBI, LWIHHIpPA, KOHycCa, IIapa; yMEHHE
HaXOJHUTh OTHOIIEHHE 00bEMOB MOJOOHBIX QUTYD

12 YMeHue onepupoBaTh MOHSATUSIMU: MPSIMOYTOJbHAs CHUCTEMA
KOOpJIUHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, POU3BEAECHNUE BEKTOPA HA YUCIIO, PA3IIOKEHHE
BeKTOpa 1Mo 0a3ucy, CKaJspHOE IPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEXKy BEKTOPAMH; YMEHHUE UCIIOIb30BATh
BEKTOPHBIA W KOOPAWHATHBIM  METOA Ui  PEIICHUA
reOMETPUYECKHX 3a/1a4 U 3a7a4 IPYTUX YYEOHBIX MPEIMETOB

13 YMeHune BbIOMpaTh MOIXOMAIIMNA METOJ JJIsl PELICHUs 3a]1ayu;
ITOHMMAHHUE 3HAYNMOCTH MATEMATHUKHU B U3YYEHNUH IPUPOIHBIX U
OOILIECTBEHHBIX MPOLECCOB U SIBJIICHUW; YMEHUE paCIIO3HABATh
IIPOSIBJICHHE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE
IIPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MHPOBOM MAaTEMaTUYECKOW HAYKH

Tadomuma 12.1

IlepeueHb 21EMEHTOB collepkKaHusl, MpoBepssemMbIX Ha EI'D
10 MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 Yucia ¥ BBIYUCIIEHUS

1.1 |HarypanbHbie u nensie yncia. [I[pusHaku JeTMMOCTH HETbIX YHCell

1.2 |PamuonanpHbie uyuciaa. OOBIKHOBEHHBIE U JECATHYHBIC JIPOOH,
MIPOIICHTHI, 0ECKOHEYHBIC MIEPHOIUUSCKUE APOOH

1.3 |Apudmernyeckuid KOpeHb HaTypaldbHOW cTeneHu. JledcTBus c
apu(pMETUYECKUMU KOPHSMU HATypaJIbHOM CTENEHU

14 |Crenmenp ¢ uenbiM mokazateneM. CrTeneHb C  palMOHAIBHBIM
nokaszareieM. CBOMCTBA CTEIIEHU

1.5 |CuHyc, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
aApPKKOCHUHYC, apKTAHT'€HC YUCJIIOBOI'O apryMEHTa

1.6 |Jlorapudm uucna. Jlecaruunbie U HATYpaJIbHBIC JOTAPUPMBI




1.7

JeiicTBuTenpHple  yucia.  ApudMeThyeckue — Omepaluu ¢
JNENUCTBUTENBHBIMU unciaamMu. [IpubnrkeHHble BRIUMCICHUS, TPaBUIia
OKPYTJICHHUSI, PUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

1.8 |[IpeoGpazoBanHue BhIpa)KCHUH
1.9 |KomruiekcHbie yncna
2 VYpaBHeHUs U HEPABEHCTBA

2.1 |llenble u 1poOHO-paIMOHATIBLHBIEC YPAaBHEHUS

2.2 |HppaunoHaibHbIe YpaBHEHHS

2.3 | TpuroHomeTpuyeckue ypaBHEHUS

2.4 |Iloka3aTenbHble U JOTapuPMUIECKUE YPABHEHUS

2.5 |llensie u gpoOHO-parIOHATBFHBIC HEPABEHCTBA

2.6 |HppannonaibHble HEpABEHCTBA

2.7 |Iloka3atenpHble U JOrapu(pMUIECKUE HEPABEHCTBA

2.8 | TpuroHomerpuueckue HepaBeHCTBA

2.9 |Cuctembl U COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB

2.10 |VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 |Marpuia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpeaenuTeNb MaTPHIIBI

3 OyHKIHY U Tpauku

3.1 |®ynknus, cnocobsl 3ananus Qynkiuu. ['padux dynkuuu. Bzanmuo
oOpatHbie QpyHKIMU. YeTHble U HeueTHbIe GyHKIUU. [lepuoanueckue
byHKITUH

3.2 |OO6nacTp ompeneneHUs] ¥ MHOXECTBO 3HaueHWW ¢GyHKiuu. Hymm
(GyHKUIHU. [IpomexyTkn 3HAKOIOCTOSIHCTBA. [IpomexyTkn
MOHOTOHHOCTH (PyHKIMH. MakCuMymMbl U MHUHHUMYMBI (DYHKIIHH.
HauGomnbiee u HaumeHbInee 3HaueHue GyHKIIUNA HAa TPOMEKYTKE

3.3 |CrenenHass (pyHKIUS C HaTypaJbHBIM W LEIbIM ToOKa3zaTeineM. Ee
cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU

3.4 | TpuroHomeTrpuyeckre QyHKIUHU, UX CBOMCTBA U IpaQuKu

3.5 |l[lokazatenpHass u Jsorapudmuyeckas (QyHKIMHA, HX CBOWCTBA U

rpaduKu




3.6 |Toukm paspeiBa. Acumnrotel TrpadukoB (yHknuii. CBoiicTBa
(GYHKIMH, HEMPEPHIBHBIX HA OTPE3KE

3.7 |IlocienoBaTenbHOCTH, CIIOCOOBI 3aJaHMS OCIIEN0BATEILHOCTEN

3.8 |Apudmernueckas W TreomeTpuueckas mporpeccun. Dopmyia
CJIOXHBIX TIPOIIEHTOB

4 Hauvana maremaTnyeckoro aHaimsa

4.1 |IIpousBonHas ¢byHKIuU. [Ipon3BoIHBIE A7IEMEHTAPHBIX (QYHKITHI

4.2 |llpumeHeHue TPOW3BOJHOM K UCCIENOBaHHIO (YHKIMHA Ha
MOHOTOHHOCTh W JKCTpeMyMbl. Haxoxnenue HaubonbpIero u
HAaUMEHBIIIETO 3HaYEHUS (PYHKIIMH Ha OTPE3KE

4.3 |IlepBoobpaznas. aterpan

5 MHokecTBa U JIOTUKA

5.1 |MHoxecTBO, omepainuu Haj MHOXXecTBamH. J(uarpammbl Ditnepa -

Benna
5.2 |Jloruka
6 BeposTHOCTh M CTaTUCTHKA

6.1 OnucarespHasg CTaTUCTHKA

6.2 |BeposiTHOCTB

6.3 |KomOunaropuka

7 ['eomeTpus

7.1 | ®urypsl Ha IJIOCKOCTH

7.2 |IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

7.3 |MHororpanHUKH

7.4 |Tena u MOBEpXHOCTU BpalICHUS

7.5 |KoopauHATBI U BEKTOPHI

112.10. Jlns mnOpoBeaeHHWs €OUHOrO TOCYJAPCTBEHHOTO HJK3aMEHa TI0
mateMatuke (manee - EI'D mo marematuke) ucmosib3yercst iepedeHb (KoauduKaTop)
MIPOBEPSEMBIX TPeOOBAaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOU
IPOTPaMMBI CPEIHETO 00IIEro 00pa30BaHMs M SJIEMEHTOB COJIEPKAHUSI.



Tadomuma 12

[Iposepsiembie Ha EI'D o maremaruke TpeOoBaHuUs
K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHONU MPOTrpaMMBI
cpeaHero oo01ero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM
MIPOBEPSIEMOT | OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHOM MPOTrpaMMbl CPETHETO
0 TpeOOBaHMS o011ero oOpa3oBaHus

1 Brnanenne Meromamu J0Ka3aTenbCTB, alTOPUTMAMHU PEIICHUS

3a/lay; yMeHue (OpMyIHpOBATh U ONEPUPOBATH MOHITHIMMU:
ONpENENICHUE, AaKCHOMa, Teopema, CIEACTBHE, CBOMCTBO,
NpPU3HAK, [0Ka3aTebCTBO, PABHOCHIIBHBIE (POPMYIHUPOBKH;
OPUMEHATh HX; yMEHHE (OpMYyIupoBaTh O0OpaTHOE U
IIPOTHUBOIIOJIOKHOE  YTBEP)KIACHUE, IIPUBOJUTH NPUMEPBI U
KOHTPIPHUMEPBI,  HMCHOJB30BaTh  METOJ  MAaTEMaTU4YECKOH
WHAYKIUU; TPOBOAMTH JOKA3aTEIbHBIE PACCYXKIACHUS IpU
peuieHuu  3ajad, OLICHUBATh JIOTUYECKYIO IPAaBWIBHOCTH
pacCyXJIeHUH; YMEHHE OIEPUPOBATH MOHATHSIMHU: MHOXKECTBO,
IIOJIMHOXKECTBO, ONEpallMM HAaJ MHOXECTBAMH; YMEHUE
UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMHCAHUS pPEaJbHBIX MPOLIECCOB U SABJICHUA U TMPHU pPELICHUU
3a/lay, B TOM YHUCJE U3 JPYrMX y4eOHBIX MPEIMETOB; YMEHUE
ONepupoBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, 1epeBo, UK,
rpadg Ha MJIOCKOCTH; YMEHHE 3a/laBaThb M OMUCHIBaTh Tpadbl
pa3IMYHBIMKU CIIOCOOAMM; MCHOJIB30BATh Ipadbl MPU PELICHUN
3a/1a4y

2 YMeHue onepupoBaTh MOHATUSMHU: HATypadbHOE YMCIIO, LEN0E
YHUCJO, CTENEHb C LEIbIM MOKa3aTeleM, KOPEHb HATypaJbHOU
CTEINIEHHU, CTENEHb C PALMOHAJIBHBIM IOKA3aTEJEM, CTENEHb C
JNEUCTBUTENBHBIM [OKa3aTeneM, JorapudmM 4ucia, CHHYC,
KOCHUHYC M TAHT€HC TPOU3BOJIBHOTO YMCIIA, OCTATOK MO MOYJIIO,
pallMOHAIIbHOE YHCJIO, HUPPAlMOHAJIBbHOE 4YHCIJIO, MHOXKECTBA
HaTypaJbHBIX, EJbIX, PAIUOHAIIBHBIX, JEHCTBUTEIBHBIX YUCEN;
YMEHHE WCIOJIb30BaTh MPHU3HAKU JICIMMOCTH, HAWMEHBIIUI
oOmuii JenuTeNnh W HauMEHbIIEEe OO0Iee KpaTHOE, alrOpUTM
EBknuaa mpu pemieHu 3ajad; 3HAKOMCTBO C Pa3IUYHBIMHU
MO3UIIMOHHBIMU CHUCTEMaMU CYUHCJICHUS; YMEHUE BBINOJIHATD
BBIYUCJICHWE 3HA4YCHUHW U NpeoOpa3oBaHUs BBIPpAXKEHUU CO
CTeneHs MU U Jiorapudmamu, npeoOpa3zoBaHus JAPOOHO-
pallMOHAJIBHBIX BBIPAKEHUHN; YMEHHUE ONEPUPOBATH MOHSATHIMMU:
MOCJIEIOBATENBHOCTbD, apudmMeTnyeckas nporpeccus,




reoMeTpuyecKass  Iporpeccusi, OECKOHEYHO  YOBIBAroOIas
reoMeTpuyecKast IpOrpeccusi; yYMCHHE 3a/1aBaTh
MIOCIIEIOBATEIHPHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; YMEHHE OIEepUPOBATh IMOHATUSIMH: KOMIUICKCHOE
YHUCJI0, COMPSHKEHHBIE KOMIUICKCHBIE YHCIa, MOTYJIh M apTYMEHT
KOMITJIEKCHOTO 4YHuCia, (opmMa 3amucu KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anredpamdeckas),
yMETh  TPOU3BOAWTH  apumeTHdecKkue  JACHUCTBUA  C
KOMITJIEKCHBIMU YUCJIAMH; TIPUBOIUTH IPUMEPHI UCTIOJIb30BaHUS
KOMIUTIEKCHBIX YHCEIT; ONEPUPOBAThH MOHATHUSAMHU: MaTpHIa 2 X 2
u 3 X 3, ompenenurenh MAaTPHIBl, TE€OMETPUYCCKUI CMBICI
OTIPEACTUTEIS

YMenue ONEPUPOBATH MOHATHSIMU: palMOHAJIbHEIE,
UppalMOHaIbHBIE, ITOKA3aTEIIbHBIE, CTECIICHHBIE,
jgorapu(pMHuUecKre, TPUTOHOMETPUYECKHUE  YpaBHEHHUS U
HEPABEHCTBA, UX CHUCTEMBI, YMEHUE OIIEPUPOBATH IOHATHUAMHU:
TOKJECTBO, TOXJECTBEHHOE IpeoO0pa3oBaHHUE, YypaBHEHUE,
HEpPAaBEHCTBO,  CUCTEMa  YpaBHEHUW U HEPaABEHCTB,
PaBHOCWIBHOCTb YPaBHEHWH, HEPABEHCTB M CHUCTEM; YMEHUE
pelarb ypaBHEHHUS, HEPABEHCTBA M CUCTEMBI C IIOMOILBIO
pa3IMYHBIX IIPUEMOB; pELIATh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIapaMETPOM; NMPUMEHATh YPAaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JUISl PEIICHHUS] MATEMAaTUYECKUX 3a1a4 M 3a7ad U3
pa3IMyHBIX 00JAaCTEN HAYKU U pPealibHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU:  (YHKIUS, YETHOCTb
GYHKIMM,  MEpUOJUMYHOCTh  (DYHKUMH,  OTrpaHHMYEHHOCTb
(yHKUHMHA, MOHOTOHHOCTb (PYHKIHMH, 3KCTpEMyM (DyHKIHUH,
HauOoNblllee W HAaWMEHbIIEe 3HA4YeHHUA (PYHKIMH Ha
MPOMEXKYTKE, HEmpepbhiBHas (YHKIHS, aCUMITOTH Tpaduka
GyHKUMM, TIepBas M BTOpas MPOU3BOJHAsA  (PYHKIUH,
FEOMETPUYECKH M (PUBMYECKHI CMBICI  MPOU3BOAHOM,
nepBooOpasHas, OmMpeeNieHHbI WHTErpaix, yMEHHE HaXOAWTb
acUMnOTOThl  rpaduka  (YHKIWH;  yMEHHE  BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
GyHKIMA, HAXOAUTh YpaBHEHHE KacaTeNbHOW K Tpaduky
GYHKIIMM; YMEHHE HAaXOIUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX
GyHKIMI;  yMEHHE  HMCHOJb30BaTh  MPOU3BOJHYIO  AJIA
uccienoBanus GyHKIUN, HAXOAUTh HAUOOJIbIIINE U HAUMEHbBIIINE
3HaueHUA (QYHKIHA; CTPOUTh TpaduKu MHOTOUWICHOB C
UCIIOJIb30BAaHUEM  amlapara MaTeMaTH4eCKOoro  aHaiu3a;
NPUMEHATh TPOW3BOAHYIO JUISI HAxXOXKICHHS HaWITydIIIero
pelieHuss B TNPUKIAAHBIX, B TOM UHCJIE COIUAIBHO-
IKOHOMUYECKUX U (PU3MUECKUX 33a/7a4axX; HAXOIUTh TUIOIAIN U




00BeMBI (UTYp C MOMOIIBI0 WHTETpaa; MPUBOIUTH MPUMEPHI
MaTEeMaTHYECKOTO MOJICTTUPOBAHUS C TIOMOIIIBIO
nuddepeHranbHbpIX YpaBHEHUN

YMeHue onepupoBath MOHATUAMU: Tpaduk GyHKIIMK, oOpaTHAS
byHKIUA, KoMmo3uuus — GYHKIOUH, JUHEHHas  QyHKIMS,
KBaJpaTHuHasi (QYHKIUS, parpioHanbHas (DyHKIHS, CTEIICHHAsS
GyHKIUSA,  TpUrOHOMETpHUYEeCKHe  (YHKIMH,  OOpaTHBIC
TPUTOHOMETPHUCSCKHE byHKITUH, ToKa3aTebHAs u
jgorapumuueckas QyHKIMH, YMEHHE CTPOUTH TpaduKu
U3YYEHHBIX (DYHKIIMA, BBIOJHATH MpeoOpa3oBaHus rpaduKoB
GbyHKIMI, UCTOIB30BaTh TpaduKu A1 U3yYEHUs MPOLECCOB U
3aBHCHUMOCTEH, TpHU pEIIEHUH 3aJad U3 JPYTux y4eOHBIX
IPEIMETOB U 3a/1a4 U3 pPeaTbHON KU3HU; BRIpAXaTh (popMynaMu
3aBHCHUMOCTH MEX]y BEJIHMUYMHAMH; HCIOJIB30BaTh CBOWCTBA U
rpaduku (QYHKIUN A pelieHHus YpaBHEHHM, HEpaBEHCTB U
3aJa4 C [apaMeTpaMy; H300pakaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U MX
CUCTEM

YMeHune pemarh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOILEHTHI, I0JIM U YaCTH, Ha JIB>KEHHE, pabOTy, CTOUMOCTh
TOBapoOB M YCIYI, HAJOTH, 3a7aud U3 O0JacTU YINpaBICHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMU); COCTAaBJISITh BBIPAYKEHUS,
YPAaBHEHMs, HEPABEHCTBA U HUX CHUCTEMBI 110 YCIOBHIO 3a/1ayH,
UCCIIEN0BAaTh  IIOJIyYEHHOE  pEILICHUE U OLICHUBATh
IpaBIONOJ00HOCTh  pPE3yJbTaTOB; YMEHHE MOJEINPOBAThH
peallbHbIE CUTyallud Ha S3bIKE MATEMaTUKH; COCTABJIATH
BBIPDAKEHUs, YPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBI 11O
YCIOBHUIO 3aJayd, HCCIEA0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM  afapaTta aireOpbl, HWHTEPHPETUPOBATH
MTOJTYYEHHBIA PE3YJIbTaT

YMeHue omnepupoBath MOHATUSIMH: CpeliHee apudMeTHueckoe,
MeauaHa, HauOoJbIllee W HaUMEHbIIEe 3HAYCHHs, pa3max,
JUCIIepCUsl, CTaHAapTHOE OTKJIOHEHWE YHCJIOBOTO Habopa;
YyMEHHE  U3BJEKaTh, HWHTEPIPETUPOBATH  HHQOpMAIIHIO,
MpeACTaBICHHYI0O B Ta0JjuIlax, Ha Juarpammax, rpadukax,
OTPXKAIOIIYI0 CBOMCTBA pEaJbHBIX MPOILIECCOB U SIBJICHUI;
MPEACTaBIATh HHOOPMALIMIO C TIOMOIIBIO TAOIUI U TUArPaMM;
UCCIIeIOBAaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C
npUMEHEHHEM TpadhUIeCKrX METOJIOB U JCKTPOHHBIX CPEJICTB;
rpaU4YecKd  HCCIEOoBaTh COBMECTHBIE  HAOMIOACHUS C
MTOMOIIBIO TUArpaMM PaCCEUBAHUS U JIMHEWHOW PETrpecCun




YMeHue onepupoBarb IOHATHUSMH: CIIyYalHBIA OIBIT U
clly4ailHoe COOBbITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSATHOCTH C  HMCHOJIb30BAHHEM
rpaUYECKUX METOJIOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXEHHUS BEPOSITHOCTEH, (HOpMyNy TOIHONH BEPOSITHOCTH,
dbopmyny beprymmm, xomOmHATOpHBIE (GaKTHI U (HOPMYIIHI,
OLICHUBATh  BEPOSITHOCTU  pEAJIbHBIX  COOBITHUH; yMEHHUE
ONEPUPOBATH MOHATUAMU: CIIy4aiiHas BEJIMYUHA, PACTIPEACIICHUE
BEPOSITHOCTEW, MAaTEMATUYECKOE OXUAAHUE, JHUCHEPCUS U
CTaHJAPTHOE OTKJIOHEHUE CIy4allHOW BEJIMYMHBI, (QYHKIUU
pacrpeeneHns U INIOTHOCTA PAaBHOMEPHOT0, OKA3aTENbHOTO U
HOPMAaJIbHOTO PACHPEIEIICHHI; YMEHHUE HCIIOIb30BaTh CBOKMCTBA
V3YYEHHBIX PACHPENECICHUN I PELICHUS 3a/1a4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIIUX YKCEN, METOAbl BBIOOPOUYHBIX
UCCIICIOBAHNUM; YMEHUE NPUBOAUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YKCET B TMPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIEPUPOBATh MOHATHUSIMH: COYETAHUE,
MEepPEeCTaHOBKA, YUCJIO COYETAaHUM, YUCIIO NIEPECTAHOBOK; OMHOM
HbioTOHA; ymMeHHWE TpPUMEHSITh KOMOMHATOpHBIE (aKThl U
pacCyXJeHus ISl PEUICHHs 3a7ad; OLECHUBATH BEPOSITHOCTHU
peaNbHBIX COOBITHI; COCTABJIATH BEPOSTHOCTHYIO MOJCIb U
MHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh NOHATUAMH: TOYKA, IPsMAast, TIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, INIOCKUW YIOJ,
JIBYIPAHHBIM YTrOJI, TPEXI'PAHHBIM YIoOJl, CKpPEIIMBAOIINECS
psIMbIE, MAPAJUIEIbHOCTh U NMEPNEHINKYJAPHOCTh MPSMBIX U
IJIOCKOCTEH, Yroa MEXAY MPSAMBIMH, YroJl MEXKIYy HPSIMOM M
IIJIOCKOCTBIO, YIOJI MEXAY INIOCKOCTSAMH, PACCTOSIHUE OT TOUYKH
0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMHU, PAaCCTOSHHUE
MEXKIy IUIOCKOCTSIMH; YMEHUE HCIIOJIb30BAaTh IIPU PELICHUN
3aa4 HU3y4yeHHbIE (PAKTbl M TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTUYECKUE MOJEIH C IIOMOIIBIO TEOMETPUYECKUX IIOHATUI
Y BEJINYMH, PElIaTh CBSI3aHHbIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATHSIMH: IJIOLWAAb (UTYPBI, 00BEM
¢burypbl, MHOTOrpaHHUK, MPAaBUIbLHBIA MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, MapajieNnenurie]], npusMa, NUpaMuia,
durypa u MOBEpPXHOCTb BpAILLEHUS, LWIMHIAP, KOHYC, LIap,
cdepa, miouaab cdepsl, MIOMAAL MOBEPXHOCTH MHUPAMUBI,
NpU3MbI, KOHYyCa, LWIMHIpa, O00BbeM Ky0a, NpsIMOYTOJIbHOTO
napajieienuneaa, NUpamMuabl, MPU3MbL, IWIMHIAPA, KOHYCA,
1iapa, pa3BepTka MOBEPXHOCTH, CEYEHUS] KOHYca U UUIUHAPA,
napajuleJIbHble OCH MJIM OCHOBAHUIO, CEYEHUE 11apa, INIOCKOCTb,




Kacaromascs cdepsl, LUIMHAPA, KOHYca; YMEHHE CTpPOUTH
CeueHHe MHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPBI
¥ IOBEPXHOCTH BpAILIEHUs, X CEYCHUS, B TOM YHCJIE C TIOMOIIBIO
DJIGKTPOHHBIX  CPEACTB; yMEHHE TMPUMEHSITh  CBOWCTBA
TeOMETPUUECKUX (QUTyp, CaMOCTOATENIHHO (HOPMYIUPOBATH
ONpENENEHUs] HU3y4aeMbIX (UTYp, BBIABUTATh THUIIOTE3BI O
CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (PUryp, 000CHOBBIBATH
WIM OMNpOBEpraTh MX; yMEHHE MPOBOAUTH KIIACCU(UKAIIMIO
buryp mo pasnuYHBIM MPU3HAKAM, BBIMIOIHITH HEOOXOIUMBIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS

11

YMeHne onepupoBaTh MOHATUSMU: IBUKEHHUE B MPOCTPAHCTBE,
napajulebHBIA  TIEPEHOC, CHMMETpHUS Ha IUIOCKOCTH H B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3zoBaHue MOA00HUs, MOI00HbIE
burypsl; yMeHue pacro3HaBaTh paBHbIC U MMOJJOOHBIE (QUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; UCIIOJIb30BATh
r€OMETPUYECKHUE OTHOIIEHHUS TMPHU PEIICHUU 3a]a4y; HaXOIUTh
reOMETPUYECKUE BEIMUUHBI (JJIMHA, YTOJI, U0k, 00bEeM) PU
pElIeHUN 3a/1a4 U3 JIPYyTruX y4eOHBIX MPEAMETOB U U3 peabHOU
YKU3HHU; YMEHHUE BBIYUCIISITH TEOMETPUUYECKUE BETUUMHBI (JUTUHA,
yroJ, IJoumanab, o0bEM, IUIOMIAJb MOBEPXHOCTH), HUCIIOJIb3YS
U3y4YeHHBIE (QOPMYJIBI U METOJAbI, B TOM YHCIE: ILJIOMIAh
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IUIUHAPA, MJI0Ia1b
chepbl; 00BeM Kyba, MPSMOYTOJBHOIO Tapajuiesienunesa,
NUPaMUJBl, TPU3MBI, UWIMHIpPA, KOHycCa, IIapa; yMEHHE
HaXOJUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (PUTYP
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YMeHue onepupoBaTh MNOHATHUAMU: MPSIMOYrOJbHAs CHCTEMa
KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOYKHA, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEAECHUE BEKTOPA HA YUCIIO, PA3IIOKEHUE
BEKTOpa MO 0a3ucy, CKaJIpHOE IPOU3BEACHUE, BEKTOPHOE
MIPOU3BENICHUE, YTOJ MEXKy BEKTOPAMH; YMEHHUE UCIOIb30BATh
BEKTOPHBIA W KOOPAWMHATHBIMA  METON I PEIICHUA
reOMETPUYECKHX 3a/1a4 U 3a7a4 IPYyTuX YYeOHBIX MPEIMETOB
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YMeHue BbIOMpATh MOAXOASIINA METOM I PEIICHUs 3a/]auu;
ITIOHMMAaHKUE 3HAYMMOCTH MATEMATUKU B U3YUYECHUU IIPUPOAHBIX U
OOIIECTBEHHBIX MPOIECCOB U SIBJIICHUW; YMEHUE pPaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MaTE€MaTUKU B MCKYCCTBE, YMEHHUE
[IPUBOJAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKON U
MHUPOBOM MAaTeMaTUYECKOU HAYKH

Tabomuma 12.1

IlepeueHb 21EMEHTOB COlIepkKaHusl, MpoBepsemMbIX Ha EI'D




10 MaTCMaTHUKEC

Kon [IpoBepsiemMblii 37IEMEHT COAEPKAHUS
1 Uwucna v BBIYUCIICHUS

1.1 |HarypanbHble 1 Lemnblie yncia. [Ipu3Haku JeIMMOCTH HETbIX YHCET

1.2 |Pamuonanpubie uyuciaa. OOBIKHOBEHHBIE U JECATHYHBIC JIPOOH,
MPOLEHTHI, 0ECKOHEUYHBIE TIEPUOTUIECKUE IPOOH

1.3 |Apudmernueckuii KOpeHb HaTypajJbHOW cTerneHu. JIeWcTBusa ¢
apu(PpMETUYECKUMU KOPHSMU HATypaJIbHON CTENEHU

1.4 |Cremenp c muenbiM mokazareneM. CTenmeHb ¢ paldOHAIBHBIM
noka3zareneM. CBOWCTBA CTEIIEHU

1.5 |CuHyc, KOCMHYC W TaHT€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
ApPKKOCHHYC, apKTaHT€HC YMCIIOBOTO apryMeHTa

1.6 |Jlorapudm uucna. Jlecarruunbie U HATYpaJIbHbBIC JOTAPUPMBI

1.7 |[deiictBuTenpHple  uuciaa.  Apudmernyeckue — omepauuud  C
NeiCcTBUTENbHBIMU YKciaMu. [IpubnukeHHble BBIYMCIEHUS, [TpaBUila
OKpYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJbTaTa BHIYMCICHUN

1.8 |IIpeoGpa3oBaHue BEIpKCHUMA

1.9 |KowmrmiekcHbie yncia

2 YpaBHEHUS U HEPABEHCTBA

2.1 |Ilensie u ApoOHO-paIIMOHATIFHBIC YPABHEHUS

2.2 |HppaunoHanbHbIe YpaBHEHHS

2.3 | TpuroHomeTpuyecKkue ypaBHEHUS

2.4  |TlokazaTenbHble U JOrapu(MUYECKUE YpaBHEHUS

2.5 |Lenbie u qpoOHO-paliMOHATbHbIE HEPABEHCTBA

2.6 |HppanmoHalbHBIC HEpABESHCTBA

2.7 |lIloka3zaTenbHble U JOrapuPMUUECKUE HEPABEHCTBA

2.8 | TpuroHomeTpuyecKue HEpaBEHCTBA

2.9 |Cuctembl U COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB

2.10 |VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamMu




2.11

Matpuiia cucTeMbl JMHEHHBIX ypaBHeHUM. OnpeaenuTesib MaTpHUIlbl

3 Oynkunu u rpapuKu
3.1 |O®ysknusa, cnocodsl 3amanus Gyakiuu. ['padux dyaknun. Bzanmuao
oOpatHblie ¢pyHKIMH. YeTHbIe U HeueTHbIe QyHKIMH. [lepuonnyeckue
byHKIAHA
3.2 |O6nacth ompeneneHuss U MHOXKECTBO 3HaueHuM (ynkuuu. Hymu
byHKIUH. IIpomexyTkn 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIMA. MaKCUMyMbl W MHUHUMYMBI (yHKIIWU.
Haubonbiiee u HauMeHblee 3HaueHne QyHKIIUU Ha TPOMEKYTKE
3.3 |CrenenHass (pyHKIMS C HAaTypaJbHbIM M IeJbIM TokKazareneMm. Ee
cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 | Tpuronomerpuueckue GyHKIIUU, UX CBONCTBA U rpaduKu
3.5 |llokazatenbHas u norapupmudeckas (yHKIUH, UX CBOWCTBA H
rpaguku
3.6 |Toukm pa3peiBa. AcumntoTel TpadukoB ¢yHkuuid. CBoiicTBa
(GyHKIIANA, HEMPEPHIBHBIX HA OTPE3KE
3.7 |IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEILHOCTEN
3.8 |Apudmernueckas W TreoMmeTpuueckas mporpeccur. Dopmyia
CJIO’KHBIX MPOIIEHTOB
4 Hauana maTemMaTn4yeckoro aHajamn3a
4.1 |IIpousBognas pyukumu. [I[pon3BogHbIEC dTIEeMEHTAPHBIX HYHKIIUN
4.2 |llpuMeHeHHE TIPOM3BOJHONM K HWCCIAeAOBaHWIO (PYHKIUH Ha
MOHOTOHHOCTh UM 3KCTpeMyMbl. Haxoxnenue Haubombliero u
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU HA OTPE3KE
4.3 |IlepBoobpasnas. MaTETpan
3) MHo»xecTBa U JIOTUKa
5.1 |MHoxecTBO, omepanuu HajJ MHOXXecTBamH. Juarpammbl Jilnepa -
Benna
5.2 |Jloruka
6 BeposaTHOCTh U CTaTUCTHKA

6.1

OnucarespHasg CTAaTUCTHKA




6.2 |BeposiTHOCTB
6.3 |KomOunatopuka
7 ['eomeTpus
7.1 | Durypsl Ha TUIOCKOCTH
7.2 |IIpsMBbIe 1 MIIOCKOCTH B TIPOCTPAHCTBE
7.3 |MHororpanHuKu
7.4 |Tena v MOBEpXHOCTH BpaIlECHUS
7.5 |KoopauHaThl 1 BEKTOPHI




