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MATEMATHUKA

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHOU mporpammsl (10 kimacc)

Kon
poBEpsSIEMOr
0 pe3yJbTaTa

[TpoBepsieMble peAMETHBIE PE3yJIbTATHl OCBOCHHUSI OCHOBHOI 00pa3zoBaTeIbHOM
IPOTPaMMBbI CpeTHETo 0011ero 00pa3oBaHus

1 Hucna v BBIYUCICHUS
11 OnepupoBaTh HOHATHAMM: PALMOHAIBHOE U JEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAsS
' U JIeCsITUYHAst JpoOb, IPOLIEHTHI
12 BeimonsaTe apuMeTHyecKre onepanuyd C PaldOHATIBHBIMH W JIEHCTBHTEIBHBIMU
' yuciaaMu
13 BrImonHAT pUOIMKEHHBIC BBIYMCICHHS, UCTIONB3YS IPaBUIa OKPYTJICHHUS, AeIaTh
' HOPUKUIKY U OLEHKY pe3ysIbTaTa BHIYUCICHUIN
OnepupoBaTh MOHATHAMHU: CTEIEHb C IEJIBIM IOKa3aTelieM, CTaHaapTHas (opma
14 3alyCcu JACWCTBUTEIHHOTO YHCJIA, KOPEHb HATYypAIIbHOW CTENEHH; HCIIOIb30BaTh
' HOIXOAALIYI0 (OPMY 3alUCH ACHCTBUTENbHBIX YUCEIN JUISl PELICHUs MPAKTHUYECKUX
3aj1ay M MpeJICTaBICHUs JaHHbBIX
OnepupoBaTh TOHATHUSMH: CHHYC, KOCHHYC W TaHTE€HC IPOU3BOJIBHOTO YIJIa;
1.5 UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yIJla uyepe3 oOpaTHble TPUTOHOMETPUUYECKHE
byHKIUM
2 YpaBHEHUS U HEpPAaBEHCTBA
OnepupoBaTh TMOHATHSMHU: TOXKIECTBO, YpPaBHEHHWE, HEPABEHCTBO, IIEIJIOE,
2.1 panmoHanbHOe, MPPAMOHATIBHOE ypaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
29 BemonaaTe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUH ©  pemaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe  mpeoOpa3oBaHUsl  IENBIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX
2.3 BBIPOKEHUI M pemaTh OCHOBHBIC THITBI IIEJIBIX, PAIMOHAIBHBIX U UPPAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS W HEPABEHCTBA JIJISl PEIICHUST MAaTEeMaTHYECKHX 3a7a4 H 3a]a4
' U3 pa3IMyYHBIX o0MacTell HAyKHU U peabHOM KU3HU
MonenupoBaTh peajbHblEe CUTyallud Ha S3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
2.5 ypaBHEHHSI, HEPaBEHCTBA TI0 YCIIOBHIO 33[auM, MCCIE0BATH MOCTPOSHHBIE MOJIENHN C
UCTIOJIB30BaHUEM armapara ainreops
3 OyHKIHH U TpaduKu
OnepupoBarh MNOHATUSIMM: (YHKIUSA, CMOCOOBl 3agaHus (QyHKUMH, O00JIaCTh
3.1 ONpeNieNIeHUusT M MHOXECTBO 3HAueHUil QyHKUuH, rpaduk QGyHKIUH, B3aUMHO

oOpaTHble PYHKIUH




OnepupoBaTh MNOHATHSAMU: UYETHOCTh M HEYETHOCTh (YHKIMH, HYIU (YHKIHH,

3.2
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crpoutb u uuTarth TrpaduKd JHMHEHHOM (YHKIMH, KBaApaTHYHOW (YHKIMH,
CTeneHHON (YHKIIMH C LENbIM MoKa3aTelleM
Hcnonws3oBath rpadukn GyHKIMNA UISI UCCISIOBAHUS MPOIECCOB U 3aBUCUMOCTEH
3.5 IIPU pelIeHUU 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PealibHOM KU3HU, BHIPAXKATH
dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU
4 Hauana matemaTn4eckoro aHaausa
41 OnepupoBatb MOHSITUSAMU: MOCIIE0BATEIbHOCTD, apudmernueckas u
' reoMeTpHYECcKast IPOrpecCcuun
4.9 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIAsi T€OMETPUYECKasi Mporpeccus,
' cyMMa OECKOHEUHO YOBbIBAIOIIEH T€OMETPUUYECKOM MPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIME CIIOCOOaAMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENILHOCTEH U MPOTPEeCcCUid ISl pelieHus
' pPEAIBbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrniepupoBaTh NOHIATHAMHU: MHOKECTBO, ONIEPAIIMN HAJI MHOYKECTBAMHU
52 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juisi OINUCAaHUS PeabHBIX
' MIPOIIECCOB U SBJICHUH, P PEIICHUH 33]1a4 U3 IPYTHX yUEOHBIX MPEIMETOB
5.3 OnepupoBath MOHATUSAMHE: OIIpe/IeJIeHIEe, TEOpEMa, CIEeICTBUE, 10Ka3aTeIbCTBO
6 Teopust BEpOsSTHOCTEW U CTATHCTUKA
6.1 YuTtath ¥ CTPOUTH TAONHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh TOHATHUSAMHU: CpelHEe apupMETHIeCKOe, MEJAMaHa, HauOOoJbIIee,
' HauMEHbIIIee 3HAYCHHE, pa3MaxX MacCHBa YHCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATHIMH: CIYYaHBIN SKCIIEPUMEHT (OTBIT) U ClydyaifHOE COOBITHE,
6.3 AJIEMEHTapHOE COOBITHE (dJIEMEHTapHBI HMCXOJ]) CIy4aHOTO OIbITA; HAXOIUTh
' BEPOSTHOCTH B OTBITAX C PABHOBO3MOXKHBIMH CITYYaHBIMU COOBITHSIMH, HAXOIUTH U
CPaBHHMBATh BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBath COOBITHSA: TepecedeHre U OOBETWHEHHE ITaHHBIX
6.4 COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO; TOJIB30BaTHCS
quarpammamu Ditiepa u popmysoi CIoKeHHs BEpOSTHOCTEHN MpU pelieHU  3a1a4
OnepupoBaTh MOHATHSAMH: YCIOBHAS BEPOSTHOCTh, HE3aBUCHMBIC COOBITHS;
6.5 HAXOJHUTh BEPOATHOCTH C TOMOIIBIO TMpaBUia YMHOXKEHHs, C IOMOIIBIO JepeBa
CIIy4aifHOTO OTIbITa
6.6 [TpuMeHSITh KOMOMHATOPHOE TIPABHIIIO YMHOKEHUS TIPH PEIICHUH 3a1a4
OnepupoBaTh TMOHATUSMHU: UCHBITAHUE, HE3aBUCHUMBIC UCIBITAHUS, CEpUs
6.7 UCIIBITAHUH, YCIeX W HeyJdada, HaxXOJIUTh BEPOSTHOCTH COOBITHH B CepuUU

HE3aBUCHUMBIX HCIIBITAHHH 10 MEepBOro ycriexa, HaXOAUTb BCPOATHOCTU COOBITHI B




cepuu UcnblTanuii beprymm

6.8

OHepI/IPOBaTB IIOHATHUAMM cnyqaﬁHa;I BCJIIMYMHA, paclpcaciICHUC BepOHTHOCTeﬁ,
JuarpaMma pacrupeaciacHus

I'eomerpus

7.1

OHGpHpOBaTB IMOHATHUAMU: TOUKA, IIpAMad, IMJIOCKOCTb

7.2

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEIACTBHS W3 HUX IIpU PELICHUU
FeOMETPUYECKHX 3a1a4

7.3

OrniepupoBaTh MOHATUSAMH: MMAPAVICTBHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEN

7.4

KnaccudpumupoBaTe B3aMHOE PACIONOXKCHHE TMPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHSATHUSAMH: JABYTPaHHBIM yroJI, TpaHU JABYIPAHHOTO Yruia, pebpo
JIBYTPAHHOI'O yIJIa, JIMHEWHBIA yroja JBYTPAHHOrO YyIyia, TrpajgycHas Mepa
JIBYTPaHHOIO yrjia

7.6

OHepI/IpOBaTL IIOHATHUAMM MHOI'OI'paHHHUK, BBIHYKHLIﬁ n HGBBIHYKHbIﬁ
MHOTI'OI'paHHUK, 3JICMCHTEI MHOT'OI'paHHUKA, HpaBI/IJIBHI)If/'I MHOT'OrpaHHUK

1.7

PacriosHaBaTh ~ OCHOBHBIE  BUJBI ~ MHOTOTPAHHUKOB  (MUpamuma, MOpu3Ma,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo)

7.8

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpPAas OCHOBaHUS IS KiacCU(UKALUU
(BBIMTYKJIbIE W HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPAaBUIbHBIE MHOTOTPAHHUKH, TIPSIMbIE
Y HAaKJIOHHBIC PU3MBI, TTapaJLJICICTUIICbI)

7.9

OHepI/IpOBaTB IMOHATHUAMU: CEKYIasl IJIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

7.10

OOBACHITD IMPUHIMUIIBI ITOCTPOCHUA CEeUeHU MHOTI'OIrpaHHUKOB, HCIIOJIB3Yyd MCTOI
CJICOOB

7.11

Crpouth ceueHUs] MHOTOTPAaHHHUKOB METOIOM CJEJOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUI CBEpXY, COOKY,
CHU3Y

7.12

Pemate 3ala4Yi Ha HaXO0XACHHUEC TICOMCTPUYCCKHUX BCJIIMYUH 110 06pasuaM N
AIropyuT™MaM, IMPUMCEHASA H3BCCTHBIC AHAJIMTHYCCKHUE MCETOJbI IIPpU PCUHICHUHA
CTAHAAPTHBIX MAaTCMATUYCCKUX 3aJldad Ha BBLIYUCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs
TOYKaMH, OT TOUYKH OO0 HpSIMOI\/’I, OT TOYKH IO INNIOCKOCTH, MCIKAY CKPCIIHUBAOIMINMUCS
MMPpAMBIMHA

7.13

Pemate 3ala4yi Ha HaXO0XACHHUC TCOMCTPUUCCKHUX BCIIMYUH 110 06pa3uaM N
aAJropuTMaM, IMPUMCEHAA H3BCCTHBIC AHAJIMTHYCCKHE MCETOJbI IIPU PCUHICHUHA
CTaHJApPTHBIX MATEMAaTUYCCKUX 3aaa4 Ha BBIYHCIICHHUEC YTJI0B MCKOY
CKpPCIIUBAOIIUMUCA NpsAMBIMH, MCKAY HpHMOﬁ n IIJIOCKOCTHBIO, MCKOY
IJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

7.14

Bbruncnsate 00beMbl W IJIOLIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TpU3Ma,
nupamMuia) ¢ IpUMEeHeHueM (HopMyJl, BEIYUCIATH COOTHOIEHHS MEXY TUIOMAASIMU
MOBEpXHOCTEN, 00beMaMH MOI00HBIX MHOTOTPaHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCTPHA B IMPOCTPAHCTBE, LHCHTP, OCb U IUIOCKOCTH
CUMMCTPUHU, HEHTP, OCb U MIIOCKOCTh CUMMCTPHHU (I)I/Il"prI




7.16

W3Bnekatb, NpeoOpa3oBbIBATh M WHTEPHPETHUPOBATH  MHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, MPEACTABICHHYIO Ha dYepTekax M
pUCYHKaAX

7.17

[TpumensiTh reoMeTpuueckue (aKThl s PEHICHUS CTEPEOMETPHYSCKHX 3ajad,
MPEIOIAraoIIuX HECKOJIBKO MIAroB PEIIeHUs, €CIIH YCIOBHS TPUMEHEHHS 3a/IaHbl B
SIBHOU popMme

7.18

IIpuMeHATH IpocTenime [IpOrpaMMHBIE cpeacTaa u 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPY PEILICHNN CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBoauTE NIpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[TpyMeHATH MOJydYeHHBIEC 3HAHUS HA MIPAKTHKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYalluu
U NPUMEHATh M3YyYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA PELIECHUs MaTEMaTUYECKH
chopMyIMPOBaHHOW NPOOIEMbI, MOJECIUPOBATh pEAJIbHbIC CUTYAllMM Ha S3bIKE
T€OMETPUH, UCCIIEA0BATh ITIOCTPOECHHBIE MOJEIIU € UCIIOIB30BAHUEM I€OMETPUUECKUX
NOHATHI U TeopeM, arnmapara areOpbl, perarh MPaKTHIECKUe 3aauu, CBA3aHHBIC C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJINYUH

[IpoBepsiembie aneMenThI coaepskanus (10 kacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Yucna U BRIYUCICHUS

11

Panmonanbubie yncna. OOBIKHOBEHHBIE U JCCATHYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoguvecKkue ApoOu. ApH(METHYeCKHe ONepalud C pPAluOHAIBHBIMH YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BbIpaxkeHUH. IlpumeHenune npoOelt W MPOLEHTOB s
peleHus NPUKIAAHBIX 331a4 U3 Pa3IN4HbIX OTPACiIed 3HAHUN U PEAIbHON KU3HU

1.2

I[eﬁCTBI/ITCJIBHBIe yuciaa. PamuonanbHbIe B HppaluOHAJILHBIC 4YHCJIA. ApI/I(l)MeTI/I‘leCKI/Ie
onepannun ¢ JIECTBUTEIbHBIMUA 4YHCIIAMH. HpI/I6J'II/I)KeHHBIC BBIUUCIICHUS, IIpaBUJIa
OKpYTJICHUA, IPUKHUJIKA U OLICHKA pE3yJibTaTa BBIYHCIICHUIN

13

CremneHs ¢ OCJIBIM ITIOKa3aTCICM. CTaH,Z[apTHaH (I)OpMa 3alUCH JIEHCTBUTEIBHOIO YMCIIA.
Hcnonp3oBaHue MOOIXOISIICH (I)OpMLI 3allUCH JCHCTBUTENBHBIX YHCEN I peUICHUs
MPAKTUYCCKUX 3aaa4 U NPCACTABIICHUSA JaHHBIX

14

Apudmernueckuil KOpeHb HaTypaJbHOH cTeneHu. JlefcTBUS ¢ apupMeTHYeCKUMHU
KOPHSIMU HaTypaJbHON CTENIEHU

1.5

CI/IHYC, KOCHUHYC U TAHI'CHC YHCJIOBOI'O apryMCHTA. ApKCI/IHyC, APKKOCHUHYC, apKTAHI'CHC
YHUCJIOBOTO apryMCHTA

YpaBHEHHS 1 HEPABEHCTBA

2.1

ToxzaecTBa ¥ TOXICCTBEHHBIE Hp606p330BaHI/IH

2.2

[IpeoOpa3zoBanre TPUTOHOMETPUYECKUX BhIpaxkeHUH. OCHOBHBIC TPUTOHOMETPHUUECKHUE
bopmybl

2.3

VYpaBHeHHe, KopeHb YypaBHeHUs. HepaBeHcTBO, pelieHne HepaBeHCTBa. Meroa
WHTEPBAJIOB

2.4

Pemienue nensix u I[pO6HO-paI_II/IOHaJ'ILHLIX ypaBHCHI/Iﬁ " HCPABCHCTB




2.5

Pewienne nppaniuoOHaIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6 Penienyre TpUroHOMETPUUYECKUX YPABHEHUM
27 IIpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKMX 3a/1ad U 3a/1ad U3
' Pa3IMYHBIX 001aCTe HAYKH U PeaIbHOM KU3HH
3 DyHKINUH U TpaPUKH
3.1 Oynk1us, crnocoosl 3ananus pynkuun. ['pagux Gynknun. Bzanmuo odparueie GpyHKINN
3.9 OO6nacTp onpezneneHus U MHOKeCTBO 3HaueHu# ¢yHkuuu. Hynu @ynkuun. [IpomexyTku
' 3HAKOMOCTOSIHCTBA. YeTHBIE U HEeUYeTHbIE (PYHKIUU
33 CreneHHas (QyHKLHs C HaTypajbHBIM M LeJbIM IoKa3aTeneM. Ee cBoiicTBa u rpaguk.
' CgoiicTBa u rpaduk KOpHS n-0il cTeNeHn
34 TpuroHomerpudeckas OKpPYXHOCTb, OIpEICIEHUE TPUTOHOMETPUYECKUX (YHKIMH
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHusl  MOcCieAoBaTelbHOCTEH. MOHOTOHHBIE
' [IOCIEA0BATEIBHOCTU
Apudmernueckass W reomeTpuyeckas —Iporpeccud. beckoHeuHo — yObIBarolas
4.7 reomerpuueckass mporpeccus. Cymma OecKOHEYHO yObIBamoIleil TeoMeTpuyecKon
' nporpeccur. PopMyia CIO0KHBIX IPOLEHTOB. VCnonb30BaHNE MPOTrPECCUU IS PELLICHUS
pEeaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoecTBO, onepanuu Hax MHOKecTBaMu. J[narpaMmel Diniepa - Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O anmnapara JJis ONMCaHUs PEAIbHBIX IIPOLECCOB U SIBIECHUM,
IIpU pElIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO
6 Teopust BepOsSTHOCTEH U CTaTUCTHKA
IIpencraBiaeHne JaHHBIX ¢ MOMOLIbIO Tabmun U auarpamm. CpenHee apupmeTHyecKoe,
6.1 Me/lraHa, HauOoJjblllee W HAaUMEHblIee 3HAueHMs, pa3Max, JUCHEePCHs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CnyyaiiHbple SKCIIEPUMEHTHI (ONBITHI) U CllydailHble COOBITUS. DJIeMEHTapHbIE COOBITUS
6.2 (ucxomer). BeposiTHOCTH ciydaitHOTO cOOBITHUS. BIM30CTH 4YacTOTBI U BEPOSITHOCTH
' coObiTuii. CiydaifHble OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIBITAX ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Omneparuu Hajg COOBITHUSIMU: TIEpecCeUeHUEe, O0BEANHEHUE, TPOTHBOTIONOKHBIE COOBITHS.
' Jwuarpammsl Oitsiepa. @opMyiia C0KEHHS BEPOATHOCTEN
6.4 VYcnoBHas BEPOSTHOCTh. Y MHOKEHHE BEPOATHOCTEN. JlepeBO Cly4allHOTO SKCIIEPUMEHTA.
' ®dopmyna moaHOM BepoaTHOCTU. HezaBucumeblie cCOOBITHS
65 KomOunartopHoe npasuio ymHoxeHus. [lepectanoBku u pakropuan. Uuciao coueTaHuid.
' Tpeyronbuauk Ilackans. @opmyna Ounoma HeroToHa
6.6 bunapHbiii ciy4aiiHbIi ONBIT (MCHBITAHUE), YCIIEX U Heynada. HezaBucumble HCTIBITAHUS.




Cepust HE3aBUCHUMBIX UCIBITAaHUH 10 nepBoro ycnexa. Cepus HE3aBUCHUMBIX UCIIBITAHUN
bepnymm

6.7

CnyuaiiHas BenuuuHa. PacnpeneneHue BeposATHoOCTe. [luarpamma pacrnpeneneHus.
[Ipumepsl pacnpeieieHuid, B TOM YHUCIIE TEOMETPUUYECKOE U OMHOMHAIIBHOE

['eomeTpus

7.1

OcHoBHbIE NOHSTHSI cTEpeoMeTpUr. Touka, Ipsimasi, INIOCKOCTb, TpocTpaHcTBO. Ilondrue
00 aKCHOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIICICTBUS
U3 HUX

7.2

B3aumHoe pacrnosiokeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS], TTapalIeIbHbIE U
CKpeluBaomuecs npsmbie. [lapamieabHOCTh NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJibHple  MpsSMble B NPOCTPAHCTBE, MapalieIbHOCTh  TPeX  MPSAMBIX,
napauiCibHOCTb HpSIMOfI U TIJIOCKOCTH. YTIBI C COHaIIpaBJICHHBIMU CTOPOHAaMH, YTI'OJI
MEXIy TpsMBIMU B MpocTpaHCcTBe. [lapannenpbHOCTh IJIOCKOCTEH: mapasuieIbHbIe
IUIOCKOCTH, CBOMCTBa MapauleNbHBIX IIockocTed. [Ipocreiinne mpocTpaHCTBEHHBIE
(buUrypsl Ha IJIOCKOCTHU: TETPAdIP, KyO, mapajuiesenume], IoOCTPOCHUE CEUCHUM

7.3

[lepnieHIUKYIAPHOCTD HPSIMOM M IIOCKOCTH:  MEPHEHIUKYJSAPHBIE IPSAMbBIE B
IIPOCTPAHCTBE, NPAMBIE MapajUICIbHbIE U NEPIEHAMKYISAPHBIE K IUIOCKOCTH, MPHU3HAK
NEPHEHAUKYIIIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpEMa O IPSIMOM NEPIEHIUKYISIPHON
IIJIOCKOCTHU. YTIJbl B IIPOCTPAHCTBE: YroJl MEXKAY NPAMOU U IIOCKOCTBIO, ABYTIPaHHBIN
yroJl, JMHEWHBIN yroJl ABYTPaHHOro yria. [lepnesaukymnsap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JIO TIJIOCKOCTH, PACCTOSIHME OT MPSMOW A0 TUIOCKOCTH, MPOEKIHs (UTYphl Ha
IJIOCKOCTh. [lepreHIuKyIApHOCTh IUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH JBYX
II0CKOCTEN. Teopema 0 Tpex neprneHauKyIsIpax

7.4

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIC JJEMEHTbl MHOIOI'DAHHMKA, BBIIYKJIBIE U
HEBBIIYKJIbIE MHOTOI'PaHHUKH, Pa3BEpTKa MHOTrOrpaHHUKa. [Ipu3ma: n-yrojsHas npusMma,
IpaHM U OCHOBaHMs NPU3MBI, NpsiMas M HaKJIOHHas NpU3Mbl, OOKOBas M TOJHas
MIOBEPXHOCTh MNpu3Mbl. llapamnenenunen, npsMOYrOJbHBIM MapajulelenuIe] U €ro
cBoiictBa. [Iupamuza: n-yronpHas nupamMua, FpaHd U OCHOBaHUE MUpaMubl, OOKOBas U
NOJIHAS TOBEPXHOCTh MUPAMMJIBI, NPAaBUIBHASA M YCEUCHHAs NUPAMHUIA. OJIEMEHTBI
Opu3Mbl ¥ nUpaMujbl. IIpaBUIbHBIE MHOIOTPAaHHUKHU: IIOHATHE IIPaBUIBLHOTO
MHOTOI'DAHHMKA, TIpaBWJIbHAs IMpHU3Ma M IPaBWIbHAs IHPAaMUJA, [PaBWIbHAS
TpeyrojibHasi MUpaMuia U MPaBUIbHBIA TeTpasap, KyO. IIpencraBienue o mpaBUIIbHBIX
MHOTOTpaHHMKaX: OKTa’dp, 1oAeKadap U nukocad CeueHus pu3Mbl U IAPaMUIbI

7.5

CuMMeTpHusi B NMPOCTPAHCTBE: CUMMETPUST OTHOCUTENBHO TOYKHU, MPSMOM, IMIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHUPaMUJaxX,  NapajuleleNuNenax,  MpaBUIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Brrumncienre 3eMeHTOB MHOTOTPAaHHUKOB: peOpa, AuaroHaiu, yrisl. [Liomans 60xoBoit
MIOBEPXHOCTHU U MOJIHOM NOBEPXHOCTHU MPSIMON NMPU3MBI, ILIOIAb OCHOBAHUM, TEOpEMA O
OOKOBOM MMOBEpXHOCTH MpsMOMl mpu3mbl. [lnomaar OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTU NPAaBUIBHOW MUpaMHIbI, T€OpeMa O IUIOHIA[d YCEYEHHOW HUPAMHUJIBI.
[Tousitue 06 o0beme. OOBEM MUpaMUIbI, TPU3MBI

7.7

[Tono6usie Tenma B mpocTpaHcTBe. COOTHOUIEHMS] MEXKIY IJIOLIAASIMH MOBEPXHOCTEH,
00BbeEMaMH MTOO0HEIX TEI

[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOMN
obpazoBarenbHOU porpammel (11 kmacc)

Kon

[IpoBepsiemble peIMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTenbHON




poBEpsSEMOT
0 pe3yibTara

MPOrPaMMBI CpeTHETo 00111ero oopa3zoBaHus

1 Yucna v BIYMCICHUS
OnepupoBaTh NOHATHSIMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
11 JEIMMOCTH LEJIBIX YMCEJl, Pa3JI0KEHUE YHACIIa Ha IIPOCTHIE MHOKUTEIH JJISl PEIICHUS
3a1a4y
1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PAMOHAIBHBIM IT0KA3aTEIeM
13 OnepupoBaTh TMOHATHUAMHU: JIOTapu(M 4YHUCIA, JECATUYHBIE M HATypaJbHbIC
' J0rapupmbl
2 VYpaBHEHHs U HEPABEHCTBA
[IpumeHsITh CBOWCTBAa CTENEHU MAJIi MPeoOpa3oBaHUs BBIPAKEHUN, ONEPUPOBATH
2.1 NOHATUAMM: IIOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; PEIIAaTh OCHOBHBIE THIIBI
IIOKa3aTeNbHBIX YPABHEHUH U HEPABEHCTB
BrimonaaTe npeodpa3oBaHusl BRIPAKECHUN, COJEPKALINX JIOTapUPMBbI; OIIEPHPOBATH
2.2 HOHATUAMMU: JIOTapu(PMUUecKoe ypaBHEHHE U HEPABEHCTBO; pelllaTh OCHOBHBIC TUIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHns NpocTeINUX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb TNOHATUSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHUH U €€ peIleHuE;
' MCII0JIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH JIJIsl pelIeHUs] TPAaKTUYECKUX 3314
o5 Haxoguts pemieHus MNpOCTEHIIMX CUCTEM M COBOKYIHOCTEH PpalMOHAJIBHBIX
' YpaBHEHUH U HEPABEHCTB
MogenupoBaTh pealbHble CUTYallUd Ha SI3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
2.6 YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHUIO 3aJaydd, MCCIEA0BaTh
MIOCTPOEHHBIE MOJIENIU C UCTIOJIb30BAaHUEM alapara ajireopsl
3 OyHKIHMH U TpaduKu
OnepupoBaTh MOHATUSAMU: NMEpUOANYECKAs (PYHKIMS, MPOMEXYTKH MOHOTOHHOCTHU
31 (GYyHKLIMU, TOYKM SKCTpeMyMa (YyHKIUHM, HauOojblllee M HAaUMEHblee 3HAuYeHUs
(GyHKLIMU Ha TPOMEXKYTKE; UCIIOJIb30BaTh UX JJIs UCCIEN0BaHUs (DYHKIUH, 3aJaHHON
rpaduxkom
OnepupoBaTb MNOHATHAMM: TpaQUKM MOKa3aTeIbHOH, Jorapugmuueckod Hu
3.2 TPUTOHOMETPUUYECKUX (PYHKIHMI; M300pakaTh UX Ha KOOPAMHATHON IUIOCKOCTH U
MCIIOJIb30BAaTh JJIsl PEIIEHUS] YPaBHEHUM U HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaduKH JUHEWHBIX YpaBHEHUH u
' MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUN
34 Hcnonb3oBathk rpaguku GyHKIUHN 17151 MCCIEI0BAHUS IPOIIECCOB U 3aBUCUMOCTEH 13
' JPYTUX y4eOHBIX AUCIUIIIINH
4 Havana maTreMaTH4ecKoro aHaamsa
OnepupoBaTh MOHATUSMHU: HENpepblBHAS (QYHKIMSA, TNPOU3BOAHAS (YHKIMH;
4.1 MCIIOJIb30BaTh N'€OMETPUYECKUM U (PU3NYECKUI CMBICT MPOU3BOAHON ISl peIIeHUs

3a1a4




Haxomute mnpou3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOIHBIC

4.2 .
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTe NMPOU3BOAHYIO Ui MCCIEIOBAHUA (YHKLIMU HAa MOHOTOHHOCTh U
' HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO IpauKoOB
44 Hcnonb30BaTh MPOM3BOAHYIO JJIS  HAXOXKJIEHMS HAWIydlllero peleHus B
' NPUKJIAJIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3ajauax
45 OnepupoBaTh MOHATUAMU: IEpBOOOpa3Hasi U UHTErpall; MOHUMATh N€OMETPUYECKUNA
' U pU3NYECKUI CMBICI MHTErpajia
46 Haxomutes mnepBoOOpa3Hble 3IIEMEHTApHBIX (YHKIMA, BBYUCIATH HMHTETpall IO
' dbopmyne HetotoHa - JleiiOnuia
47 Pemate mnpuknanHele 3agadyd, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO H
' (GU3MIeCKOro XapakTepa, CpeICTBAMH MaTeMAaTHIECKOTO aHAIHN3a
5 Teopust BEeposSTHOCTEN U CTAaTUCTUKA
51 CpaBHUBaTh BEPOATHOCTU 3HAYEHUM CIy4allHON BEJIMYMHBI 11O paclpeAesCHUI0 WIN
' C MIOMOUIBIO TUarpaMm
OnepupoBaTh MOHATHEM MATEMAaTHYECKOTO OXKUIAHHSA, TPUBOIUTH MPHUMEPHI TOTO,
5.2 KaK IpUMEHSeTCs MaTeMaTH4YecKoe OXMJaHHE CIydyailHOM BEIMYMHBI, HAaXOIWUTh
MaTeMaTHYECKOE O’KUAAHUE 110 TaHHOMY PacIpeIelIeHUI0
5.3 HmeTpb npescTaBieHne 0 3aK0He OOJIBIINX YHCE
5.4 HmeTs npeacTaBieHue 0 HOpMaJIbHOM pacipeieseHUH
6 ['eomerpus
OnepupoBaTb  HOHATHSAMU:  LMJIMHJIpPUYECKass  IOBEPXHOCTh,  oOpasyromue
6.1 [IMHAPUYECKON TTOBEPXHOCTH, IMJIMH/P, KOHMUYECKAas: TOBEPXHOCTh, 00pa3yromme
KOHMYECKOW TTOBEPXHOCTH, KOHYC, c(hepruecKas IOBEPXHOCTh
6.2 PacrniozHaBaTh Tena BpaleHus (LHUIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccugunupoBars B3auMHOE pacnooxkeHne cepbl U INIOCKOCTH
OnepupoBaTh TOHSTHSIMHU: IIAPOBOH CErMEHT, OCHOBAaHWE CETMEHTa, BBICOTA
6.5 CerMeHTa, IIapOBOH CIIOM, OCHOBaHME IIAPOBOIO CIJIOS,, BBICOTA IIAPOBOTO CIIOA,
IapOBOM CEKTOP
6.6 Boruncnare 00beMbl M IO TOBEPXHOCTEH TeJ BPALCHUs, TEOMETPHUYECKUX Tel
' C IpUMeHeHueM popmyi
6.7 OmnepupoBaTh MOHITASIMHU: MHOTOTPAaHHHK, BITUCAHHBIN B c(hepy M ONMHCAHHBIA OKOJIO
' cdepsl, cdepa, BMcaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BpAIEHUS
6.8 BBIUUCIIATE COOTHOIICHHS MEXAY IUIOIAIsIMH TIOBEPXHOCTEH W o0BemMaMu
) MMOJOOHBIX TEN
6.9 N300paxkaTh u3ydaemble GUTYpsl OT PYKH U ¢ IPUMEHEHHEM IMPOCTBIX YEPTEKHBIX

WHCTPYMEHTOB




BbIMONHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

6.10
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAI[CHHS
W3Bnekatb,  WHTEpIpETHpPOBaTH M  NpeoOpa3oBbIBaTh  HH(pOpManui O
6.11 MIPOCTPAHCTBEHHBIX T'C€OMETPHUECKUX (UTYpax, MPEJICTABICHHYI0 Ha 4YepTexax Hu
pPHUCYHKax
[TpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPHUSCKHX 3ajad,
6.12 MPEIOJIATA0IINX HECKOJIBKO IIArOB PEIICHMSI, €CITH YCIOBUS MPUMEHECHHSI 33/I1aHbI B
SIBHOU popMme
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AeMCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHUS
' BEKTOpPA Ha YHUCII0, O0BSACHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaJatoT
6.15 [TpuMeHSTh MPaBUIIO TApaJUICIICIUIIC/A TIPY CIIOKCHHH BEKTOPOB
OnepupoBaTh MOHATUSMU: JACKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJIyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YTOJI MEXKIY
' BEKTOpPAMHM, CKaJSPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIC
BEKTOPBI
HaxomuTe CyMMy BEKTOpPOB W TIPOHU3BEICHUE BEKTOpPA HA YHCIO, YTOJI MEXKIY
6.17 BEKTOpPaMHM, CKaJspHOE TMPOM3BEICHHE, pACKJIaAbIBaTh BEKTOpP IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPAMHAT
6.19 Pemare mpocteiiiime reoMeTpuueckue 3aJaud  Ha IPUMEHEHHE BEKTOPHO-
' KOOPAUHATHOT'O METOJa
Pemarp 3amaun Ha J0Ka3aTeIbCTBO MAaTEMATHUECKUX OTHOIICHUN M HAXOXKICHUE
6.20 F€OMETPUUECKUX BEJIWYUH MO oOpa3laM WM alropuTMaM, MPUMEHsSl U3BECTHBIE
METO/IBI TP PEIIICHUH CTaHIAPTHBIX MAaTEMaTHICCKUX 3a]1a9
6.21 [TpumeHsTH npocTeiime MPOrpaMMHBIE CpencTBa u AIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a1a4
6.22 [TpuBOIUTE TpUMEpPHI MaTEeMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U >KU3HU,
' pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE
[TpuMeHSTh TTOJTydeHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIC CUTYaIlUN
U MPUMEHSATh W3YYCHHBIE MOHSTHS B TMPOIIECCE MOUCKA PEHICHUS MaTeMaTHUYeCKH
6.23 chopMyIUpOBaHHON MPOOJIEMBI, MOJETUPOBATh pPEATbHBIE CUTYallMH Ha S3bIKE
' TCOMETPHH, UCCIIEIOBATh TIOCTPOSHHBIC MOJICIH C MCIIOIh30BaHUEM I'eOMETPUICCKIX
MOHSITHUI M TEOpeM, amnmapara anreOpbl, pelarh MpakTHIeCKue 3aa4u, CBI3aHHbBIE C
HAXO0X/ICHUEM T€OMETPUIECKUX BETUIHH
[TpoBepsiembie anemMenThI coaepxkanus (11 kmacc)
Kon [TpoBepsieMblii 2IEMEHT COJIep>KaHuUs
1 Yucna v BEIYHUCIICHUS
11 Harypanbable u nensie yrcna. [I[pu3Haku 1eTMMOCTH IENbIX YHCeT
1.2 CreneHs ¢ pallMOHAIBHBIM MOKa3areiaeM. CBOKCTBA CTETICHH




1.3

Jlorapudm yncna. JlecaTuyHble U HATYpAJIbHBIE JTOTapHUPMbI

2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHH C PAllMOHAIBHBIM IIOKA3aTeleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 Cucrembl JIMHEHHBIX ypaBHEHHMH. PelieHune NmpuKIaaHBIX 3ajad C HMOMOILBIO CHCTEMBbI
' JIMHEWHBIX YpaBHCHUMN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [IpuMeHeHre ypaBHEHHH, CUCTEM M HEPaBEHCTB K PEILCHHIO MaTeMaTHYECKUX 3a7ady U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKU U peanbHON KU3HU
3 OyHKIMH U TpaduKu
Oynkuus.  [lepuonmveckne Qynkumu. [IpoMeXyTKH MOHOTOHHOCTH — (DYHKIIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Hanbounbliiee 1 HauMeHblee 3HaueHue (pyHKIUU
Ha NIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadpukoB GyHKIUHN A5 peLlIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (YHKIMHA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HHUKAIOT MPHU PEIICHUH 3a/1ad U3 JAPYruX y4eOHBIX MPEIMETOB M PEabHOU
KU3HH
4 Hauana maremMaTHuecKoro aHajinsa
4.1 HenpepsbiBable GpyHKIMN. MeTOA MHTEPBAIOB /IS pEILICHUS] HEPABEHCTB
4.2 [TpousBoaHas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NYECKUI CMBICI TPOU3BOTHOM
43 [Tpou3BosHbIEe neMeHTapHBIX QyHKIMI. DOopMysIbl HAX0XKICHHUS NMPOU3BOAHON CyMMBI,
' NPOM3BEACHUS U YAaCTHOTO (DYHKIUH
[IpumeHeHre TPOM3BOAHONW K HCCIEAOBaHHIO (YHKIUMH HAa MOHOTOHHOCTh H
4.4 KCTpeMyMbl. HaxosxaeHue HamOONBLIET0 M HAUMEHbBLIEr0 3HAa4YeHUs (QYyHKIUM Ha
OTpe3Ke
45 [IpuMeHeHHe NPOW3BOAHON Ui HAaXOXKIEHWS HAWIYYIIETO PEIICHHS B IMPHKIAIHBIX
' 3ajaydax, JAJIs ONpeesIeHUs] CKOPOCTH Ipolecca, 3a1aHHOro (opMyIIoi Hiu rpagukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 Wuterpan, ero reomerpudeckuil M (uzndeckuid cMmbici. BeluncieHune uHTerpaiga 1o
' dbopmyne HetotoHa - JleitOauia
5 Teopust BeposSTHOCTEN U CTaTHCTUKA




5.1

UucnoBble XapaKTEPUCTUKU  CIIyYaWHBIX BEIMYMH: MATEMATHYECKOE OKHUIAHUE,
JUCIEPCUS WU CTAaHJAPTHOE OTKIOHEHHE. [IpuMepbl NpPUMEHEHHS MaTeMaTHYECKOTO
OXXKMJIaHMs,, B TOM 4YHUCJIE€ B 3aJadyax W3 IIOBCEAHEBHOM KM3HU. MaremaTuueckoe
OXUJaHWEe OWHAPHON CIy4JaliHOW BENMYWMHBL MaTeMaTudecKoe OXKHUIAHUE CYMMBbI
CIyYallHBIX BEIWYMH. MaremMaTU4YeCKOe OKHMJIAaHUE WU JHUCIEPCUS T€OMETPUYECKOTO U
OMHOMHUAIBHOIO pacrpeaeneHui

5.2

3akoH OOJBIIMX YHCET U €r0 PoJib B HAyKe, MPUpOJe U oOmecTBe. BrIOOpOUYHBIN METO
UCCIICJOBAHUN

5.3

[Ipumepsl HENPEPBIBHBIX CIy4YalHbIX BeaW4MH. IIoHATHE O MIIOTHOCTH pacupeneseHus.
3ajaun, NPUBOALIME K HOPMaJIbHOMY pacmpejaeneHuto. [loHsiTue o HOpMaibHOM
pacnpeneneHuu

I'eomerpus

6.1

[{wmHapuYecKass MOBEPXHOCTh, OOpa3ymoIIUe WIMHAPHUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKOW TOBEepXHOCTU. LlMimMHAp: OCHOBaHWUS © OOKOBas TOBEPXHOCTH,
oOpa3syroias 1 0Ch, TUIOLIaAb OOKOBOI U MOJHON MTOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yrolye KOHUYECKOH IOBEPXHOCTH, OChb M BEpIIMHA
KOHHUeCcKoW noBepxHocTu. KoHyc: oCHOBaHUMe U BepIllMHa, 00pa3yrolias U OCh, IJIOLIA/b
OOKOBOM U IIOJIHOM TIOBEPXHOCTU. YCEUEHHBIH KOHYC: oOpa3yrolMe M BBICOTA,
OCHOBaHHUA U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: nentp, paauyc, AMaMeTp, IUIOMAAb MOBEpXHOCTH chepsl. B3zammuoe
pacmionoxxenue chepsl 1 IIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, Tuiomanb chepsl

6.4

I/I306pa>KeHHe TCJ BpallCHUA Ha IMIIOCKOCTH. Pa3BepTI<a HUJIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOI'OIPAHHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
Cq)epLI, C(bepa, BIIMCAHHAasA B MHOT'OT'PAHHUK, UJIU TCJIO BPAIICHUA

6.6

[Tonsitue 006 oOwvemMe. OcCHOBHBIE CBOHCTBa 00BEeMOB Teil. Teopema 00 oObeme
NPSMOYTOJIBHOTO TapajuieNienunena u cieAcTBus u3 Hee. O0beM IMIMHIpPA, KOHYCA.
O06mbem mapa ¥ miomaas cheps

6.7

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIIEHMS] MEXIY IUIOLAASIMU TOBEPXHOCTEH,
00BbeMaMu MOJAOOHBIX Tel

6.8

Ceuenuss I1wIMHApa (HapauleIbHO M MEPHEHAUKYISIPHO OCH), CEYEHHsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IIPOXOJAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

6.9

Bekrop Ha mmockocth M B npocTpaHcTBe. (CloKeHHME UM BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBmiio mapamlenenunena. PemeHne 3anad, CBA3aHHBIX C NMPUMEHEHHEM
IIpaBUJI IEUCTBUH C BEKTOPAMHU

6.10

[IpsmoyronbHas cucTteMa KOOpPAMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Tpocreiimne 3amaun B KOOpAuHATax. Yroin Mexay Bekropamu. CkaispHoe
[IPOU3BEJICHUE BEKTOPOB. BBIYHMCIIEHHE YIVIOB MEXKIY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHNH F€OMETPUUYECKHX 3a/1a4

[IpoBepsiembie Ha EI'D mo maremaTuke TpeOOBaHMs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOrpamMMbl
CpemHero o0Iero oopa3oBaHms




Kon
poBepsieMOr
0 TpeOoBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNpHON MPOTPaMMBI CPEIHETO 00IIero 00pa3oBaHUs

1

Bnanenue wmeronamm J10Ka3aTENbCTB, aNTOPUTMAMU pPEIICHHUS 3a/ady; YMEHHE
(GopMynHpOBaTH M ONEPHPOBATH IMOHATHIMHU: OINpPEAETICHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOIMCTBO, NMPU3HAK, JI0KA3aTEIBCTBO, PABHOCWIBHBIE (OPMYIHUPOBKH;
OpPUMEHATh HX; yMEHHEe (OpMyNIHUpoBaTh OOpaTHOE U  MPOTHUBOIOJIOKHOE
YTBEP)KJCHHE, NPUBOAUTH NPUMEPbl M KOHTPIPHUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTUYeCKOW WHIYKIWH; TPOBOAUTH JIOKA3aTENBHBIC PACCYKACHUS IIPH
peLIeHNH 3a]a4, OLIEHUBATh JIOTHYECKYIO TPAaBHIBHOCTh DPACCYXICHUH; yMEHHE
ONEpUpPOBATh  TOHATHSAMU:  MHOXECTBO, MOJMHOXECTBO,  ONEpaluu  Haj
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar s
OIMCAHUS PeaJbHBIX MPOIECCOB M SBJICHUH U MPU PEIICHUH 33/1a4, B TOM YHUCIE U3
JIPYruX Y4eOHBIX IMPEIMETOB; YMEHHE OIEPHUPOBATh MOHATHAMH: rpad), CBA3HBIN
rpad, aepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U OIUCHIBATH Ipadsbl
Pa3IUYHBIMH CIIOCO0AMU; UCIOIB30BaTh Ipadbl PU peIIeHUH 3a1a4

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YUCIO, LIEJI0€ YUCIO, CTENEHb C
LEJIBIM TI0Ka3aTeleM, KOPEHb HaTypalbHOM CTEIEHH, CTENEHb C palMOHAIbHBIM
noKaszareseM, CTENEeHb C JIeHCTBUTENbHBIM IOKa3aTeseM, Jiorapudm 4ucia, CUHYC,
KOCMHYC M TaHIE€HC IPOU3BOJBHOIO YHCIIA, OCTATOK IO MOJAYJIIO, pallMOHaIbHOE
YKCII0, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HAaTypalIbHbBIX, LIEJbIX, PALIMOHAJIBHBIX,
JEHCTBUTENIBHBIX YUCEI; YMEHUE UCIIOJb30BaTh PU3HAKHU ACIMMOCTH, HAUMEHbIINH
o0l nenuTenb U HauMeHbllee olllee KpaTHOe, alroput™ EBKinaa npu perieHun
3a/1a4; 3HaKOMCTBO C Pa3JIMYHbIMM MTO3ULUOHHBIMU CUCTEMaMU CUMCIIEHUS; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U MTPeoOpa30oBaHUs BBIPAKEHHUM CO CTENEHSAMU U
jgorapupmamy, MpeoOpa3oBaHus JIPOOHO-pAllMOHANBHBIX BBIPDAKEHHH; YMEHHE
OIEpUpPOBaTh MOHATHSAMM: IOCIEA0BAaTENbHOCTh, apudmeTnyeckas Iporpeccus,
reoMeTpuyeckasl  mnporpeccus, OECKOHEYHO  yObIBaloIlas  reoMeTpuyecKas
IIPOrPECCHUsi; YMEHHUE 3a/aBaTh IOCJIEI0BAaTEIIBHOCTH, B TOM YHUCIE C IOMOIIBIO
PEKyppEHTHBIX (QOpPMYJ; YMEHHE ONEepPUpPOBaTh MOHATHUAMU: KOMIUJIEKCHOE YHCIIO,
COMPSKEHHbIE KOMILJIEKCHBIE YHCa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4YHCIa,
dopma 3amMcH KOMIUIEKCHBIX 4Hced (TeoMeTpudeckas, TPUTOHOMETpHYecKas U
anredpandeckas); yMeTb IPOU3BOJUTH apu(METUUIECKUE IEUCTBUS C KOMIUIEKCHBIMU
YHCJIaMU; IPUBOJUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHUCEIl; ONEpUPOBATh
HNOHATUAMM: MaTpuua 2 X 2 U 3 X 3, ONpedelnuTeNnb MaTpULbl, TEOMETPUUECKUN
CMBICII OIIPENETUTENS

YMeHnue  onepupoBaTb  MOHATHSIMHM:  pallMOHaJbHbIE,  HPpPaLUOHAJIBLHBIE,
HoKa3aTeJbHbIC, CTENICHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKUE YPaBHEHUS U
HEPAaBEHCTBA, HX CHCTEMbI; yMEHHE OIEpUPOBATH MOHATHUSAMHU: TOXKAECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUH U
HEPABEHCTB, PaBHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CUCTEM; YMEHHE pEIIaTh
YPaBHEHHUsS, HEPABEHCTBA U CUCTEMBI C TOMOINBIO PA3IUYHBIX MPHUEMOB; pEIIAThH
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C TapaMeTpoOM; IMPUMEHSATh YPaBHEHMUS,
HEPABEHCTBA, MX CHCTEMbI JUIsl PEIICHUs MaTeMAaTHYECKUX 3ajad U 3aJad M3
pa3INYHBIX 00J1aCTe HAYKU U peaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (DYHKIHUS, YETHOCTh (DYHKUMHU, TEPUOIAUYHOCTD
(GyHKLIMU, OrpaHMYEHHOCTh (YHKIIMM, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
¢yHkuuu, HauOonbllee M HaWMEHbIIEE 3HAYEHUS (YHKIUM Ha MPOMEXKYTKE,
HenpepblBHass (QYHKIMSA, acUMNOTOTHI Tpaduka GYHKIUM, TepBas M BTopas
npou3BoHAs (YHKIMU, T€OMETPUUYECKUH U (PU3MYECKHl CMBICT IMPOU3BOIHOM,
nepBooOpasHasi, ONpeIeICHHbI UHTErpayl; yMEHHEe HaXOIUTh aCUMIITOTHI rpaduka
(GYHKIIMHM; YMEHHE BBIYHMCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMK (PYHKLINN, HaXOIUTh YpaBHEHHE KacaTelbHON K rpaduky (yHKIUU;




yYMEHHE HaXOJIUTh MPOM3BOTHBIC AJIEMEHTAPHBIX (DYHKIIMIA; YMEHHE HCIOJIb30BATh
MPOM3BOJIHYIO JJISl UCCIIENOBAaHUS (PYHKIMI, HAXOIUTh HAaUOOJbIINE U HANMEHBIIINE
3HaueHHUA (QYHKIMH; CTPOUTH I'paKM MHOTOYJICHOB C HCIIOJIb30BAaHHEM amIapara
MaTeMaTHYECKOTO  aHaju3a; MNPUMEHSATh TNPOM3BOJHYIO  JUIS  HAXOXKACHUS
HAWJTYYIIero pemieHusi B MPUKIATHBIX, B TOM YHUCIE COLMATbHO-?PKOHOMUYECKHX U
du3nyeckux 3a1a4ax; HaXOIUTh IUIOIAAN U 00BEMBI (QUTYpP C TOMOIIBIO HHTETPANA;
OPUBOJUTH  HpPUMEPHl  MAaTeMaTH4ecKOro  MOJCIMPOBAHHS € MOMOIIBIO
nuddepeHIraIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk QyHKIMU, oOpaTtHas QyHKIHS,
KOMITO3UIUS (PYHKUUH, TUHEWHas GyHKIWS, KBafpaTHUHas QYHKIUS, palliOHAIbHAS
¢ynkuus, cremeHHas (QYHKIHS, TpPUTOHOMETpUYECKHe (QyHKIUH, OOpaTHBIE
TPUTOHOMETPUUYECKHE (DYHKLUM, IOKa3aTeslbHas U Jorapupmuueckas (yHKLHU;
YMEHHUE CTPOUTh TpapUKH H3Y4YEHHBIX (GYHKUUH, BBIIOJIHATH IpeoOpa3oBaHUs
rpadukoB (QYHKIHMHA, HCIONB30BaTh TpaduKu Ui HU3YYEHHsS MPOIECCOB U
3aBUCUMOCTEH, NP PELICHUHU 3aJad U3 JAPYIMX y4eOHBIX NpEeIMETOB M 33hay U3
pearsbHOM JKHM3HU; BBIpaXaThb (OPMYJIaMH 3aBUCHUMOCTH MEXIY BEIMUYHMHAMU;
UCTIOJIB30BaTh CBOMCTBA U rpaduku (PyHKIMI IS pEelIeHUs] ypaBHEHHH, HEPABEHCTB
U 33724 C MapaMeTpamMu; H300paxaTb HAa KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbBIE 33JJa4l PAa3HbIX TUIIOB (B TOM YHMCIIE HA MPOLIEHTHI, 10JIU
U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTb TOBApOB M YCIYI, HaJlOTH, 3a/laud U3
o0nacT  ympaBlieHUs JIMYHBIMM M CeMEWHbIMH (PpMHAHCAMM); COCTaBIIAThH
BBIDAKCHMS, YPAaBHEHMS, HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHUIO 3aJa4H,
UCCIIEI0BATh MOJIyYEHHOE PELIEHHE W OIEHUBATh MPABIONOA00OHOCTh PE3yIbTaTOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha S3bIKE MATEMaTUKH; COCTaBIATH
BBIDAKCHMS, YPAaBHECHMs, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHUIO 3aayd,
UCCIIEIOBaTh IIOCTPOECHHBIE MOJENIHM C HCIOJIb30BAHMEM ammapara aiareopsl,
MHTEPIPETUPOBATH [TOJYYEHHBIN pe3ysIbTar

YMeHue onepupoBaTh MOHATUSMHU:  cpeAHee apu(pMeTH4ecKoe, MeauaHa,
HauOoJbIllee M HauMEHbIIEe 3HAa4YeHMs, pa3Max, AUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE  4YMCJIOBOro Habopa; yMEHME M3BJIE€KAaTh, HHTEPHIPETHUPOBATH
UHpOpMalMIO, TpeJICTaBIeHHY0 B TalOnMuax, Ha JAMarpammax, rpadukax,
OTPKAIOIIYI0 CBOMCTBA pPEAJBHBIX IIPOLIECCOB M  SIBICHUMN; MPEIACTaBIAThH
UHPOPMALIMIO C TMOMOIIBI0 TabMUIl M JUarpaMM; HCCIENI0BaTh CTATHCTUYECKHE
JTaHHbIE, B TOM 4YHCJE C NPUMEHEHUEM TpaHUuecKMX METOJI0OB U 3JIEKTPOHHBIX
CPeACTB; TpaUuUecKu HCCIEJ0BATh COBMECTHBIE HAOIIOACHUS C IIOMOIIBIO
JMarpaMM pacCEenBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh MOHATUAMHU: CIy4allHBIH ONBIT M CllyyailHOe coObITHE,
BEPOATHOCTh  CIIYYalHOTO  COOBITHSI; YMEHHE BBIYHUCIATH BEPOSITHOCTH C
UCMOJIb30BaHUEM TIpaUUecKuX METOJ0B; MNPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMyly MOJHOW BeposTHOCTH, (popmyny beprymim,
KOMOHMHATOpHbIE (aKThl U (POPMYJIIbI; OLEHUBATh BEPOSATHOCTH PEANbHBIX COOBITUH;
YMEHHME ONEepUpOBaTh MOHATUSIMM: CilydailHass BEJIUYMHA, pacHpeleseHne
BEPOATHOCTEW, MAaTEMATUUECKOE 0XKMJIAHUE, TUCIIEPCHUS U CTAHJAPTHOE OTKJIOHEHHE
CIIy4ailHOM BEJIMYMHBI, (YHKIMHM paclpeieseHuss M IJIOTHOCTH PAaBHOMEPHOTO,
N0Ka3aTeIbHOI0 U HOPMAJbHOIO paclpe/ieleHuil; yMEHUE HCIOJIb30BaTh CBOWCTBA
W3YYEHHBIX PacHpeleleHUN JUIs PEeLIeHUs 3a/lad; 3HAKOMCTBO C MOHATHSMM: 3aKOH
OOJIBIINX YHCEII, METO/IbI BHIOOPOUHBIX MCCIIEJOBAHUHN; YMEHNE PUBOIUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIBIIMX YHCENl B IPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX;
YMEHHME OIEPUPOBATh IMOHATHAMH: COUETAaHHE, NEPECTAHOBKA, YHMCIIO COYETaHW,
YHCII0 MEPecTaHOBOK; OnHOM HbI0TOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyXJIeHHus JUIsl pelIeHHs 3a]a4; OLEHUBAaTh BEPOSATHOCTH PEAbHBIX COOBITUH;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT




YMeHue onepupoBaTh IMOHATUAMM: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IVIOCKUHI yroJl, IBYIPAHHBIN YIOJI, TPEXTPAaHHBIN yIroJl,
CKPEILMBAIOIINECS TPSMBIEC, MAPALIEIbHOCTE U NEPHEHAMKYIIPHOCTh MPSAMBIX U
IJIOCKOCTEM, Yrojdl MEXAYy IpPsSMBIMH, YrOJI MEXAY IPSMOM U IIIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSMM, PACCTOSHHME OT TOYKM 1O IUIOCKOCTH, PACCTOSHHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BATh IPU PEIICHUN
3ajjady U3ydeHHbIE (aKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLEHHMBATH Pa3Mephl
O00BEKTOB OKPYKAIOLIErO0 MHUPA; CTPOUTh MATEMAaTUYECKHE MOJEIU C ITOMOUIBIO
TFEOMETPUYECKUX IMOHATHM M BEJIWYUH, PElIaTh CBS3aHHBIC C HUMHM IPAKTHYECKHE
3aJa4u
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL  (urypel, o0beM  (UTYpHI,
MHOTOTPAaHHHK, IPABWIBHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHUKA, KyO,
napaJuleenuIe, Npu3Ma, mupaMmuna, GuUrypa u moBepXHOCTh BPAIICHUS, [IUIHHD,
KOHYC, map, cdepa, iomanb chepsl, MIom@anb MOBEPXHOCTH MUPAMUIBI, TIPU3MBIL,
KOHYyCa, IMINHIPA, 00beM KyOa, MpSMOYTOJbHOTO Hapaulelenureaa, MupaMuIbl,
NOpU3MBI, HWIMHAPA, KOHYyca, IIapa, pa3BepTKa IOBEPXHOCTH, CCUCHHS KOHYyca H
IWIMHApPA, [apajUlelbHblE OCH WJIM OCHOBAaHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepsl, HWIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE MHOTOIPaHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPHI M TOBEPXHOCTH BPAILCHHS, HX CEYCHUS, B TOM
YHpciae C TIOMOIIBIO DJEKTPOHHBIX CpPEACTB; yMEHHE MPHMEHSATh CBOMCTBA
reOMEeTPUYECKUX (PUTYp, CAMOCTOATENEHO (HOPMYITUPOBATH ONPEACTICHUS N3y4aeMbIX
¢Guryp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M NPHU3HAKAX T'€OMETPHUECKHX (HTYD,
00O0CHOBBIBAaTh HJIM ONPOBEPraTh UX; YMEHUE MPOBOAUTH KJIACCH(DUKAIUIO GHUTYD T10
pa3IM4HBIM MPU3HAKAM, BBIIOJIHITE HEOOXOAUMBIE TOMOTHUTEIILHBIC TOCTPOCHHUSI

11

YMeHue omnepupoBarh MOHATHAMHU: [BIDKCHHE B IPOCTPAHCTBE, MapajuIeIbHbIH
IepeHOC, CUMMETpPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, OBOPOT, MpeoOpa3oBaHUE
no00us, mofo0HbIe GUTYPHI; YMEHHE PACIIO3HABATH PAaBHBIC U MTOI00HBIE (DPUTYPHI, B
TOM YHUCIIE B TPHUPOJIE, UCKYCCTBE, apXHUTEKTYpe; HCIIOJIb30BaTh I'€OMETPUYECKHUE
OTHOILIEHMS MpPHU PELICHUH 3ajlay; HaXOJUTh I'€OMETPUYECKHE BETUYMHBI (JJIHHA,
yroJi, Mmiouaab, 00beM) MPU PELICHUH 3a]a4 U3 JPYTUX y4eOHBIX NMPEAMETOB U U3
pearbHON KW3HM; YMEHHE BBIUMCIISATH T€OMETPUYECKHE BENIWYHHBI (IJTMHA, YTrod,
wiomaab, 00beM, IUIOIIAJb MOBEPXHOCTH), HCIOJIb3YSl H3ydeHHble (GOpMYINBl U
METO/ABI, B TOM 4YHCIE: IUIONAab TOBEPXHOCTH IHPAMHIBI, TPU3MBI, KOHYCA,
HUIUHApPA, TUIomaab cdepbl; 00beM KyOa, TPSIMOYTOJBHOTO Mapaijiesienureaa,
OUpPaMUbI, MPHU3MBI, IMIMHAPA, KOHYCa, IIapa; YMEHHE HaXOAWUTh OTHOIIEHHE
00BbeMOB MOAOOHBIX UTYp
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YMeHue onepupoBaTh HNOHATHUSMHU: IMPSMOYTOJIbHAs CHCTEMa KOOpAMHAT, BEKTOD,
KOOpAMHAThl TOUKH, KOOPJAUHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YHUCIIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKaISIpHOE MPOHU3BEIECHUE, BEKTOPHOE
MIPOU3BE/IEHNE, YOl MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U
KOOpAMHATHBI METOJA Ul PEIIEHUS TE€OMETPUYECKMX 3aJad M 3aJad JpYrux
y4eOHBIX PEMETOB

13

YMenue BbpIOMpaTh MOAXONALIMI METOA JUIsl pelleHus 3aJauyd; I[OHUMaHHe
3HaYMMOCTH MaT€MaTHKH B M3YYEHHH MPUPOJHBIX M OOLIECTBEHHBIX IMPOIECCOB U
ABJICHUI; YMEHHME pacllO3HAaBaTh IPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
YMEHHUE MPUBOJINUTH IPUMEPHI MATEMATUUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM
MaTeMaTU4YECKON HAyKU

IlepedeHs 3JIEMEHTOB cOAEpKaHusl, MpoBepsieMbix Ha EI'D
10 MATEMATUKE

Kon

[TIpoBepsieMblil AIEMEHT COJEPHKAHUS




Yucia ¥ BLIYMCIIEHUSA

11 HarypasnbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel

1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
MEPUOINICCKHE POOH

13 Apudmerndeckuii KOpeHb HaTypajabHOH crerneHu. JIeWcTBusS ¢ apudMEeTHUYECKUMH
KOPHSIMU HAaTypaJbHOW CTETIEHU

1.4 Crenenp ¢ uenbiM mnokasareneM. CTelneHb C palUMOHANbHBIM IoKa3areneM. CBoiicTBa
CTETIeHU

1.5 CuHyc, KOCHHYC M TaHT'€HC YUCIIOBOT'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanble U HATYpAIbHBIC JTOTapHUPMBI

1.7 JlelicTBuTenpHble uucia. Apu(MeTHYEeCKUe OINepaluu ¢ JAeHCTBUTEIbHBIMU YHCIAMU.
[TpubnmkeHHbIE BBIYMCICHUS, MPaBHJIA OKPYIJICHUS, NMPHUKHUIKA M OLEHKA pe3ysbTara
BBIYMCIICHHUI

1.8 [IpeoOpazoBanue BhIpaXKeHUH

1.9 KommuiekcHbie uncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 [{enble u 1pOOHO-pallMOHAIbHBIE YPAaBHEHUS

2.2 HppanvonanbHble ypaBHCHHS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [Toka3arenbHble U TorapupMUUIEcKre ypaBHEHUS

2.5 [{enble u 1poOHO-palOHATbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUN Y HEPABEHCTB

2.10 | YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMu

2.11 |Marpuua cucteMsl JIMHEHHBIX ypaBHeHUH. OnpenennTellb MaTpHUIIbl

3 OyHKIMH U TpaduKu

3.1 OynK1Ms, crocoosl 3ananus Gynkuun. ['padux Gynkun. Bzanmuo obpatubie GyHKIMH.
YerHsle 1 HeueTHbIE QyHKUIUH. [lepuonndeckue GyHKINU

3.2 O6unacTp onpezeneHus U MHOKecTBO 3HaueHul ¢yHkiuu. Hymn ¢pyaknuu. [pomexyTku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbiee n HauMeHbllee 3HaueHHe QyHKIUN Ha TPOMEXKYTKE

3.3 Crenennast GyHKIMS C HAaTypaJIbHBIM W IIEJBIM MOKa3areneM. Ee cBoiicTBa U rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
3.6 Touku pa3peiBa. AcuMNTOTHI rpadukoB GyHKIMNH. CBOMCTBA GYHKIIUMA, HETTPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocenoBaTeNBHOCTH, CIIOCOOBI 3a0aHMS II0CIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. opmyia ClI0XKHBIX TPOIIEHTOB
4 Hauana maTtemaTn4eckoro aHaausa
4.1 [TpousBoanas pynkuuu. [I[pon3BoIHbIE JTIeMEHTAPHBIX (PYHKITHI
4.2 [lpumeHeHHe TPOM3BOAHON K HCCICNOBAHWIO (QYHKIUMH HAa MOHOTOHHOCTH U
9KcTpeMyMbl. HaxoxaeHne HamOONbIIEr0o W HAWMEHBLIET0 3HAueHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHOXecTBa U JIOTHKa
5.1 MHokecTBO, oniepauu HaJl MHOKecTBaMu. J{luarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 MOBEPXHOCTH BpaLICHUS
7.5 KoopanHatsel 1 BEKTOPHI
[IpoBepsiembie Ha EI'D mo maremaTuke TpeOOBaHMs
K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
cpemHero o0Iero oopa3oBaHms
Kon IIpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM
MpOBEPSIEMOT 00pa3oBaTebHON MTPOTrPaMMBbI CPEHETO 00IIEeTr0 00pa3oBaHUs

0 TpeboBaHUs

1

Brnanenne wmetomamMu J10Ka3aTeNbCTB, alTOPUTMaMU pEIIEHUS 3a7ad; yMEHUe
dbopMyIUpOBaTh W OINEPUPOBATH MOHATHUSAMH: OTMpEICICHHE, aKCHOMa, TEOopema,




CJICZICTBHE, CBOWCTBO, NPU3HAK, JOKA3aTEIbCTBO, PaBHOCWIbHBIE (HOPMYITUPOBKU;
OPUMEHATh HX; yMEHHEe (QOpMYNHUpOBaTh OOpaTHOE U  IMPOTHBOIOJIOKHOE
YTBEPXKJICHHE, NIPUBOJAUTH MPUMEPHl M KOHTPHOPHUMEPBI, HCIOIB30BATH METO]
MaTeMaTUYeCKON HHIYKIUM; IPOBOIAUTH JOKA3aTENbHbIE PACCYKACHUS IpU
pellIeHNU 3a/ad, OLEHUBATh JIOTMUECKYIO IPaBUIIBHOCTh DPACCYKIEHUH; yMEHHE
ONEpUpPOBAaTh  MOHATHSMHU:  MHOXECTBO, IIOAMHOXKECTBO,  OIE€palMyd  HaJ
MHOECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr it
ONMCAHUS PEAJIbHBIX IPOLIECCOB U SIBJICHUM U IIPU PEIICHHUM 3a]a4, B TOM YHUCIIE U3
OpYTUX Y4eOHBIX IPEIMETOB; yMEHHE OMNEepUpOBATH MOHATHUSAMU: Tpad, CBI3HBIN
rpad, nepeBo, Uk, rpad Ha IJIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHHe OomnepupoBaTh MOHITHUAMH: HATYpaJlbHOE YHCIO, IIEJI0€ YHCIIO, CTETEHb C
[eTBIM TI0Ka3aTelieM, KOPeHb HATypajJbHOH CTENEHH, CTENEHb C PalOHAIbHBIM
nokasarejeM, CTENEeHb C JIEHCTBUTEIBHBIM IOKa3aTeseM, Jiorapu(mM 4Yucia, CUHYC,
KOCHHYC W TaHTEHC IPOM3BOJBHOIO YHCIIA, OCTAaTOK IO MOJIYJIO, PAlOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOJKECTBA HATypalbHbIX, IIEJIBIX, PALIHOHATIbHBIX,
ﬂeﬁCTBHTeﬂbHLIX YUCCII; YMCHUC MCII0JIb30BATh MPHU3HAKU ACIIMMOCTH, HanMEHBIITHH
oOImMiA IeNUTeNh U HauMeHbIee o0IIee KpaTHOe, alropuT™ EBKIMAa npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CUCTEMAaMHU CUHCJICHUS; YMECHUE
BBITIOJTHATE BBEIYHCIICHHE 3HAUCHUN U Hp606pa3OBaHI/I$I BI)Ipa)KeHI/II;'I CO CTCIICHsSIMU U
jgorapupmamMu, mpeodpa3oBaHusi IPOOHO-PAIIMOHATBHBIX BBIPAKEHHH; YMEHHE
OIIEpUPOBATh TOHATUSMH: MOCIEIOBATEIbHOCTb, apu(METHYEcKast IPOrPecCHs,
reoMeTpuyeckas — mporpeccusi, OECKOHEYHO  yObIBaromass  TeOMEeTpUYecKast
IpOrpeccus; yMEHHE 3a/aBaTh IIOCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppeHTHBIX (HOpMYJ; YMEHHE OINEPHUPOBATH TMOHSATHIMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOJIYJIb M apryMEHT KOMIUIEKCHOTO YHCIIA,
(1)0pMa 3alIMCU KOMIIJICKCHBIX YHCECII (FGOMeTpI/I‘-ICCKaﬂ, TPUTOHOMCTPUUCCKAA U
anredpandeckas); yMeTh IPOU3BOIUTH apU(METHICCKUE IEHCTBUS ¢ KOMIUICKCHBIMU
YHCJIaMH; TPUBOJIUTH PUMEPHI HCIOIBb30BaHNsI KOMIUIEKCHBIX YHCEIl; ONEPHPOBAThH
HNOHATUAMM: MaTpuna 2 X 2 u 3 x 3, ompeaesuTeNlb MaTpULbl, T€OMETPUIECKUN
CMBICTI OTIPEICITUTEIS

YMeHue  omepupoBarb  MOHATHAMMU: panuoHaJbHbIE, UPpALMOHAJIBHEIE,
MOKa3aTelbHbIe, CTENIEHHbIE, JIOTapU(PMUUYECKIE, TPUTOHOMETPUYECKIE YPaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI; YMEHHME ONEPHUPOBATh IOHATHAMH: TOXKIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, PAaBHOCUIILHOCTh YPABHEHUM, HEPABEHCTB M CUCTEM; YMEHHE peIlaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; IPUMEHATH YpaBHEHWS,
HEPaBEHCTBA, WX CHUCTEMBI U1 DPEIICHUS MaTeMaTUYEeCKUX 3a1ad U 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKH U peasibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (PYHKIMS, YETHOCTh (DYHKIIUMH, NEPUOTUYHOCTD
(GyHKLIMY, OrpaHMYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (DYHKIUH, OKCTPEMYM
¢byHKIIMKM, HauOoblllee M HaUMEHbIIee 3HAYeHUs (YHKIUU Ha TPOMEXKYTKE,
HenpepbiBHAas (QYHKIUSA, acUMOTOTHl rpaduka (yHKIUM, TepBas M BTOpas
npou3BoHAs (YHKIMU, T€OMETPHUUECKHMH U (PU3MYECKHl CMBICT IPOU3BOIHOM,
nepBooOpa3Has, OIpe/eleHHbI UHTErpall; YMEHHUE HAaXOJUTh aCUMIITOTHI rpaduka
(GYHKIIMHM; YMEHHE BBIYHMCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUN (DYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky (yHKIHU;
YMEHHME HAaXOJWUTh NMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKLIHH; YMEHHUE HCIOJb30BaTh
MPOU3BOJHYIO JUIS UCCIEIOBaHUS (PYHKINNA, HAXOAUTh HAaUOONbIINE U HAUMEHbIIINE
3HaYeHUs (YHKUUH; CTPOUTH TpapUKH MHOT'OWICHOB C HCIIOJIBb30BaHUEM arrapara
MaTEeMaTUYECKOTO  aHajiu3a; MPUMEHATh NPOM3BOAHYIO I  HAaXOXKJIEHUS
HAWIY4IlEero penieHus B MPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMHUYECKUX U
busnyecKkux 3a7adax; HaXOAUTh IIOIMAIN U 00BEMBI (PUTYp C MTOMOIIBIO UHTErpaja;




OPUBOAUTH  TNPUMEPHl  MAaTEMAaTUYECKOrO  MOJEIMPOBAHUS C  HOMOIIBIO
muddepeHIaIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk QyHKIMU, oOpaTtHas QyHKIHS,
KOMITO3UIUS (PYHKUUH, IMHEHHAs QYyHKIMS, KBagpaTU4Has GyHKIWs, palliOHATbHAS
GyHKIMSI, CTerneHHas (QYHKIWS, TPUTOHOMETpPUYECKHE (YHKIHH, OOpaTHbBIC
TPUTOHOMETPUUYECKHE (DYHKLUM, IOKa3aTesJbHas W Jorapupmuueckas (yHKLIHU;
YMEHUE CTPOUTh TpapuKH H3YYEHHBIX (YHKUIWH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpadukoB (PYHKIHMHA, HCIONB30BaTh TpaduKu JUIS HU3YYEHHsS MPOIECCOB U
3aBUCUMOCTEH, NP PELICHUHU 3aJad U3 JAPYIMX y4eOHBbIX NpeIMETOB U 3ajad M3
peaqbHOM JKM3HU; BBIpaXaTh (OPMYJIaMH 3aBUCHMOCTH MEXIy BEIMUYMHAMU;
UCTIOJIb30BaTh CBOMCTBA U rpaduku (PyHKIUH A pelIeHns ypaBHEHUH, HEPAaBECHCTB
U 337a4 C I[apaMeTpamu; H300pakaTb HAa KOOPAMHATHOM IJIOCKOCTH MHOXECTBa
pelIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Ja4l PAa3HbIX TUIIOB (B TOM YHMCIIE€ HA MPOLIEHTHI, 10JIU
U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTb TOBAapOB U YCIYI, HAJIOTH, 3a/a4d U3
o0iacT  ympaBlieHUs JIMYHBIMH M CEMEWHBIMH (PMHAHCAMH); COCTABIATH
BBIDAKCHMS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHIO 3aJayH,
UCCIIEI0BaTh MOJIY4YEHHOE pelleHHe M OLEHHBATh MPaBA0NOJ00HOCTh PE3yJbTaToOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYAallMM HA SA3bIKE MAaTEMAaTHKHU; COCTaBIATH
BBIDAKCHMS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MHCIOJb30BaHMEM ammnapara anreopsl,
MHTEPIPETUPOBATH [TOIYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh IMOHATUSAMH: CpefHee  apudMeTHueckoe, MeauaHa,
HauOoJplllee M HAaWMEHbIIEE 3HAYEHUs, pa3Max, JAUCIepcus, CTaHJapTHOE
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMEHHME M3BJIEKaTh, HHTEPIPETHPOBATH
uH(poOpMallM0, TPEICTaBIECHHYI0 B Taliulax, Ha JaMarpaMmax, rpadukax,
OTPAXKAIOIYI0 CBOMCTBA pealbHBIX IPOLIECCOB M  SBICHUI; NPEACTABIATH
UHPOPMALIMIO C TOMOIIBI0 TaOMUIl M JUarpaMM; HCCIENI0BaTh CTATHCTUYECKHE
JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUUECKUX METOJI0OB U DJIEKTPOHHBIX
CpeACTB; Tpa(MuUecKd HCCIEJ0BATh COBMECTHBIE HAOIIOACHUS C IIOMOIIBIO
JyarpaMM pacCeUBaHUs U JINHEHHOW PErpeccuu

YMeHue omnepupoBaTh TMOHATUSMU: CIy4alHBIM OMNBIT M CiIy4ailHOE COOBITHE,
BEPOATHOCTh  CIIY4alHOTO  COOBITHSI; YMEHHE BBIYHUCIATH BEPOSITHOCTH C
UCMOJIb30BaHUEM TIpaUUecKuX METOJ0B; MNPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, (hopMyny MONHON BeposiTHOCTH, Gopmyny bepnymiu,
KOMOMHATOpHbIE (aKThl U (POPMYJIbI; OLIEHUBATh BEPOSATHOCTH PEAbHBIX COOBITUH;
YMEHHME ONEpUPOBATH NOHATUAMM: CiIy4aliHas BEIUYMHA, PpacIpeleIeHHe
BEPOATHOCTEN, MATEMATUUECKOE 0XKMJIAHUE, TUCIIEPCHS U CTAHJAPTHOE OTKJIOHEHHE
CIIy4ailHOM BEJIMYMHBL, (YHKIMHM paCHpPENesIeHus U IUIOTHOCTH PaBHOMEPHOTO,
MIOKAa3aTeIbHOIO0 M HOPMAJIBHOTO PaclpeelIeHui; YMEHUE HCII0NIb30BaTh CBOMCTBA
W3YYEHHBIX PacHpeleleHUN JUIs PEeLIEeHUs 3a/lad; 3HAKOMCTBO C MOHATHSMM: 3aKOH
OOJIBIINX YKCEN, METO/IbI BHIOOPOYHBIX MCCIIEAOBAHNUN; YMEHUE TPUBOIUTH PUMEPDI
MPOSIBJICHUS 3aKOHA OOJIbIIMX YHCENl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX;
YMEHHME OIEPUPOBATh IMOHATHSAMHU: COYETAHUE, NEPECTAHOBKA, YHCIO COUYETaHHM,
YHCIIO IEpecTaHOBOK; OMHOM HbI0TOHA; yMeHUEe MPUMEHITh KOMOWHATOPHBIE (PAKTHI
U pacCyXJeHHus JUIsl pelIeHHs 3a]ay4; OLEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;
COCTaBJIAITh BEPOATHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YTIJIa, IUVIOCKUHI yroJl, IBYIPAaHHBIN YroJI, TPEXTPAHHBIN yroJl,
CKPELIUBAIOIIMECS MPSAMBIE, MApPAJUICIbHOCTh U NEPHEHAMKYISIPHOCTh IPSAMBIX U
IJIOCKOCTEM, Yroja MEXAy MPsSMBIMH, YrOJI MEXAY HPsIMOM M IUIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSMH, PACCTOSHHME OT TOYKHM 1O IUIOCKOCTH, PACCTOSHHE MEXIY




IPSIMBIMH, PACCTOSIHUE MEXKAY IIJIOCKOCTSIMU; YMEHHME UCIIOJIIB30BAaTh IIPU PEILECHUU
3a1a4 M3ydeHHbIE (PaKThl U TEOPEMbl IIAHUMETPUHU; YMEHHUE OLECHHBATh Pa3Mephl
00BEKTOB OKPYXAIOIEro MHpa; CTPOMTh MaTeMaTHYeCKHE MOJENIU C IHOMOILBIO
F€OMETPUYECKUX IOHATHM W BEJIMYMH, pellaTh CBA3aHHBIE C HUMM IIPAKTUYECKHE
3a1a4u
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VYMeHue onepupoBaTb HNOHATUSAMM: IUIOIIAAb  (UIYpbl, o00beM  (UIypHI,
MHOTOTPAaHHHK, TPAaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napaieNenurnes, npusMa, mupamMuaa, Gurypa u MoBepXHOCTb BPALICHUS, [IHIHHIID,
KOHYC, 1map, cdepa, miomanb chepsl, MIoM@aab NOBEPXHOCTH MUPAMUIbI, PU3MBI,
KOHYCa, IMIUHIpA, 00beM Ky0a, MPSMOYTOJIbHOTO Mapajliesenuiesa, THPaMHIb,
IpU3MBl, IWIMHJIpa, KOHYycCa, LI1apa, pa3BepTKa IIOBEPXHOCTH, CEUEHUS KOHyca U
LWIMHIpPA, MapajUlelIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HMIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHUE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TOBEPXHOCTH BPAILLCHUS, X CEUCHUS, B TOM
YHUCJIE C TIOMOINBIO DJIEKTPOHHBIX CPEICTB; YMEHHME IIPUMEHATh CBOWCTBA
reoMeTpUUecKuX (hUryp, caMmocTosATeNIbHO (hOPMYIUPOBATh ONPEAETICHUS U3y4aeMbIX
¢uryp, BBIIBUTATH THUIOTE3Bl O CBOWCTBAX M MPHU3HAKAX T€OMETPUYECKHX (UTYp,
000CHOBBIBATh WJIM OTPOBEPTaTh UX; YMEHHE MMPOBOAUTH Kiaccu(uKanuio Guryp mo
Pa3JIMYHBIM NIPU3HAKaAM, BBIIIOJIHATH HEOOXOAMMBIE JONOJHUTEIbHbIE TOCTPOCHHUS
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YMeHue onepupoBaTh MOHSATHSAMH: JBI)KEHHE B IPOCTPAHCTBE, MapaJlICIbHBIN
NEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPEOOpa3OBaHHE
no106ust, Mo100HbIE PUTYPBI; YMEHUE paclioO3HABATh PABHbBIE U MOA00HBIE (DUTYPHI, B
TOM 4YHCJE B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh TI'€OMETPUYECKHE
OTHONICHHS TPU PEIICHUH 3a/a4; HAaXOJHWTh I'€OMETPUYCCKHE BEITUYHMHBI (IIHHA,
yroJ, TION@Aab, 00BEM) MPH PEIICHUH 3a/1a4 U3 APYrHUX YU4EOHBIX MPEIMETOB U U3
peabHON JKU3HU; YMCHHE BBIYHCISATH F€OMETPUYCCKHE BEIWYHMHBI (IJIMHA, YroJ,
wiomaab, 00beM, IUIOMAAb TMOBEPXHOCTH), HCIIONB3YS HM3y4YCHHBIE (HOPMYIBI H
METO/bI, B TOM 4YHCIE: IUIONAJb IOBEPXHOCTH IHPAMHIIbI, TPU3MBI, KOHYCAa,
HWIMHIpa, TUomangs chepsl; o0beM KyOa, MPSIMOYTOJBHOTO MapajuleNenuneaa,
MUPAMHJIBI, TPU3MBI, IUIMHIpPA, KOHyca, Iapa; yYMEHWE HAaxXOJUTh OTHOIICHHE
00BeMOB MOJOOHBIX UTYP
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YMeHue onepupoBaTh NOHATHUSAMM: INIPSAMOYTOJbHAas CHCTEMa KOOpPAMHAT, BEKTOD,
KOOpJMHAThl TOUKH, KOOPJUHATBI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEAECHNUE BEKTOpA
Ha YHUCIIO, Pa3JIo’KEHHE BEKTOpa Mo 0a3ucy, CKalIIpHOE MPOM3BEIECHUE, BEKTOPHOE
IIPOU3BENICHUE, YOl MEKIy BEKTOpaMM; YMEHHE MCIOJIb30BaTh BEKTOPHBIN H
KOOpJMHATHBI METOJA JUIsl pEIIeHUsT TEeOMETPUYECKUX 3aJad M 3ajJad JpYyrux
y4€OHBIX MPEIMETOB
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YMeHue BBIOMpaTh MOAXOAIMIMN METOJ JUId pEeLIeHUs 3aJa4yd; [OHWMaHHe
3HAUMMOCTH MAaTEMaTHKU B M3yYEHUH NPUPOIHBIX U OOIIECTBEHHBIX IMPOLECCOB U
ABJICHUM; YMEHHME pacCIllO3HaBaTb IIPOSIBICHUE 3aKOHOB MAaT€MAaTHKU B HCKYCCTBE,
yYMEHUE NPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTeMaTU4YeCKON HAyKu

IlepeueHs 371€eMEHTOB coAepkKaHMsl, TpoBepsieMbIX HAa EI'D
110 MaTeMaTHKe




Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 Yucna u BIYUCIIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
1.2 Pannonansubie yncna. OOBIKHOBEHHBIE M JICCSITHYHBIC APOOH, TPOIEHTHI, OECKOHEUHBIE
HEepUOIMYECKUE IPOOH
1.3 ApudmeTndecknii KOpeHb HATypaldbHOW crerneHu. JleicTBus ¢ apudMeTHUIeCKUMHU
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ nenbiM mokazareiem. CTeneHb ¢ palMOHaIbHBIM Moka3areneM. CBolcTBa
CTENEeHU
1.5 CuHyC, KOCUHYC U TaHT€HC YHUCIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajgbHbIC JOrapu(MbI
1.7 JeiicTButenpHbple ynciaa. ApudMeTudecKkue Oonepanuyd ¢ JAeUCTBUTEIbHBIMU UYHCIAMH.
[TpubnnkeHHble BBIYMCICHUS, MpaBUa OKPYIJIEHUS, NMPHUKHUIKA M OLIEHKA pe3ysbTara
BBIYUCIICHUH
1.8 [TpeoOpazoBaHue BBIPAKCHHMA
1.9 KommiekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 Llenbie 1 POOHO-pallMOHATIBLHBIC YPaBHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHeHUs
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [ToxazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 | YpaBHeHHUs, HEpABEHCTBA M CUCTEMBI C ITapaMeTpamMu
2.11 |Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaenuTels MaTPHIIBI
3 OyHKIHH U TpaduKu
3.1 @yHK1Ms, crocoOsl 3ananus GpyHkun. ['padux pynkuun. Bzaumuo oOpaTtHbie QyHKIHH.
YerHsle u HeueTHBIE QyHKIUH. [lepronndyeckne GyHKINU
3.2 Ob6nacTp onpesneneHns U MHOKeCTBO 3HaueHu# ¢pynkuuu. Hynmu @ynkuun. [IpomexyTku

3HAKOIOCTOAHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byuknun. Hanbomnpiiee 1 HauMeHbllee 3Ha4yeHHe PyHKINN Ha POMEKYTKE




3.3

CrenenHas (pyHKLHMS C HaTypajJbHBIM M LEJNbIM MoKa3aTeneM. Ee cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il cTeneHu

3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenbHas u norapupmMudeckas GyHKINUU, UX CBOMCTBA U rpaduku
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHKIKNH. CBOMCTBA GYHKIIUMA, HETTPEPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe 3IeMEHTAPHBIX (HYHKINI
4.2 [IpumeHeHre TPOM3BOAHONW K HCCIEAOBaHWIO (YHKIUH Ha MOHOTOHHOCTh U
IKCTpeMyMbl. HaxoxjeHne HamOONBIIETO W HAaWMEHBIIETO 3HA4YeHUS (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HaJ MHOXkecTBaMU. J{uarpammsl Ditniepa - Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopanHats! 1 BEKTOPBI
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