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QenepanpHas pabovas mnporpaMma Mo ydyeOHOMy mnpeaMmery «MareMaTuka
(6a30BbIN ypoBeHB) (MpenMeTHas obynacth «MartemaTuka U MH(POPMATHKA») BKIIOYAET
colepkaHue O0O0y4yeHUus, IUIAHUPYEeMble pE3yJbTaThl OCBOEHHS MPOrpamMMbl 110
MaTeMaTuKe, TEeMaTHYeCKOe IJIaHUPOBAHUE.

B cootBerctBun ¢ ®I'OC COO MareMatuka ABISETCS 00513aTE€IbHBIM MIPEAMETOM

Ha JIaHHOM ypoBHE oOpa3oBaHus. IIporpamMmoii mo maremaTHkKe NpenaycMaTpHUBAeTCs
u3ydyeHue y4deOHOro mpenmera «Maremartuka» B paMKax TPEX y4eOHBIX KypCOB:
«Anrebpa M Hadaja MaTreMaThyeckoro ananmusza», «l'eomerpusa», «BeposTHOCTh U
cTaTUCTHKa». DOPMUPOBAHME JIOTHUECKUX YMEHMI OCYILECTBIAETCS Ha MPOTSKEHUU
BCEX JieT OOy4YeHHs Ha yYpOBHE CpEHEro oO0Iiero oOpa3oBaHHUs, a 3JIEMEHTHI JIOTMKU
BKJIFOUAIOTCS B COJIEp KaHME BCEX Ha3BAaHHBIX BBIIIE yUEOHBIX KYPCOB.

Oomee yucio yacoB B 10 kmacce — 170 wacoB (5 wacoB B Hememo) u 34 yvaca

(1 gac B Heemnto) i yriyOJieHus MaTepuaia.

COAEPXAHUE OBYYEHUA

10 KJIACC
Yucjaa v BLIYUCJIEHUSA

Panmonanpabie  unciia. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOIICHTHI,
OCCKOHEUHBIE TIepHOANYECKUE APOOH. ApudMETHIECKUE ONEepalMK C PAIMOHATBHBIMU
quciIaMu, IpeoOpa3oBaHus YMCIOBBIX BhIpakeHu. [IpuMeHenue apoOei u MpoIeHToOB
JUIS pEIICHUS PUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACiei 3HAHUN U PEATTbHOU KU3HU.

JleicTBuTenbHbIE  4YMCla.  PalnMoHambHBIE W WPPALMOHAIBHBIC  YHCIIA.
ApudmMeTndyeckue ornepanuu C  JCHCTBUTENBbHBIMH  4YucliamMH. [IpubnxEéHHBIC
BBIUHCJIEHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ 1ensiM mnokasateneMm. CtanmaptHas ¢opma 3alucH JIEHCTBUTEILHOTO
gucia. Mcmomb3oBaHue mOAXOAsAmed (GOpMbI 3allUCH  JCHCTBUTEIBHBIX YHCEN
IUT pEIICHUST MPAKTUYECKUX 3a]1a4 U MMPEACTABICHUS TAHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHON cTeneHu. JeicTBus ¢ apudMeTndecKuMu
KOPHSIMU HaTypaJlbHOM CTEIICHHU.

CunyCc, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHT'€HC YHUCJIOBOI0 apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIC TPEOOPA30BAHUS.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHoOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pemienne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Petienue 1enbix u JpoOHO-pAIlMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppaniioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHomeTpuueCKnX ypaBHEHHUM.

[IprMmeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX 3a]1a4 U 3a]a4

2
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U3 pa3IU4HbIX 001acTel HAYKH U peajJbHOM KU3HU.

DyHKUNH U TPAPUKH

OyHk1us, cnocoObl 3aaanus GpyHkumu. I'paduk pynkumu. B3aumuo oOpaTHbie
byHKIUY.

OO6nactp omnpeaeneHuss M MHOXKECTBO 3HaueHuil ¢GyHkuuu. Hymu ¢dyHkumu.
[IpoMexyTKkH 3HAKOTIOCTOSIHCTBA. UETHBIE U HEUETHBIE (PYHKIUU.

CrenenHas (QyHKUMS ¢ HATYpaJbHBIM U LIEJIBIM NOKa3aTesneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOpHS N-0il CTENEHH.

Tpuronomerpuueckas OKpyKHOCTb, ONPeeIEHUE TPUTOHOMETPUYECKUX (DYHKIIUMA
YHCIIOBOTIO apryMEHTA.

Havaja MmareMaTH4eCKOro aHaju3a
HOCJICIIOB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusl MOCJIeI0BaTEILHOCTEM. MOHOTOHHBIC
ITOCJICIOBATCIIBHOCTH.

Apudmernyeckas U TeoMeTpuyecKkas IMporpeccud. beckoHeyHo yObIBaroImas
reoMmerpudeckass mnporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TeOMETPHYECKOM
nporpeccun. @opMyia CIOKHBIX IPOLUEHTOB. Mcnoab30BaHNE IPOrPECCUU IJIs PELLIEHUS
peanbpHbIX 3aJa4 MPUKIIAIHOIO XapakTepa.

MHo:xecTBA U JIOTHKA
MHoxecTBO, omepaluuu Haja MHOXecTBamu. Jluarpammel — Oiinepa—BeHHa.
[IpuMeHeHHnE TEOPETHKO-MHOXECTBEHHOTO ammapara g OIKUCAHUS  PealbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, Teopema, ClIEICTBHE, 10KA3aTEIbCTBO.

INPEAMETHBIE PE3YJIBTATHBI

K xonity o6yuenns B 10 kiacce o0ydaronIuics MOJyYIUT CICAYIONIUE TIPEIMETHBIC
pe3yabTaTHI:

Yucja ¥ BbIYHCJIEHUA:

OTNIEPUPOBATH MOHITUSAMU: PAIlMOHATIBHOE U AECHCTBUTEIBHOE YUCIIO0, OOBIKHOBEHHAS
1 JeCATHYHAS APOOb, IIPOIICHTHI,

BBITIOJTHATh apU(METHICCKHUE OTIEPAIlUU C PAllMOHAIBLHBIMUA U JICHCTBUTEIBHBIMH
YHCJIaMHU;

BBITIOJTHATD MPUOIMKEHHBIC BRIYUCIICHUS, UCIIOIB3YS MTPABHIIA OKPYTJICHUS, JICJIaTh
NPUKHUIKY U OLICHKY pE3YyJIbTaTa BEIYUCICHUM;

OTICPHPOBATh TMOHATHAMH: CTEIICHb C IIECJBIM ITOKa3aTejaeM, CTaHmapTHas (opma
3alUCU  JICUCTBUTEIILHOTO YHCJIA, KOPEHb HATYpAIBHOW CTENEHH, HWCIOJIb30BATh
MOAXOIANTYIO (POPMY 3aITMCH JSHCTBUTEIBHBIX YUCEN JIJIS PEIICHUS IPAKTHYSCKUX 3a/1a4
Y NPEJCTABICHUS JaHHbBIX;

ONECPUPOBATH TOHATUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VTIIA,
WCTOJIb30BaTh 3aIlliCh IPOM3BOJILHOIO yrjla 4epe3 OOpaTHbIE TPUTOHOMETPUYECKHE

byHKIMH.
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YpaBHeHUs M HEPABEHCTBA:

OIEpUPOBATh IOHATUAMU: TOXKIECTBO, YpPaBHEHHME, HEPABCHCTBO, LIEJIOE,
pallMOHAJIbHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
ypaBHECHUE,

BBINIOJIHATh MPEoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUNW U  pelaTh
TPUTOHOMETPUUYECKUE YPABHECHUS,

BBINIOJIHATh  MpeoOpa3oBaHMsl LENbIX, PpAUUOHAIBHBIX U UPpPALUOHAIBHBIX
BBIP@OKCHUN U pellaThb OCHOBHBIC THUIIBI LIEJIBIX, PALMOHAIBHBIX U HPPALlMOHAIBHBIX
YpPaBHEHUIN U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUsI U HEPABEHCTBA I PELICHUs MATEMAaTHYECKUX 3a1ad U
3a/lay U3 pa3IUYHbIX 00JIacTel HayKU U pealbHOU KU3HH,

MOJIETMPOBATh PEaIbHbIE CUTYallMUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA II0 YCIOBMIO 3aJayd, HCCIENO0BATh IOCTPOECHHBIE MOJEIU
C UCIOJIb30BAHUEM ammnapara aareOpsl.

DyHKIUM U rpadukn:

ONEepUPOBATh MOHATUSAMU: (QYHKIHS, CIOCOObI 3adaHus (QYHKIHUH, O00JACTh
OTIpEJICIICHHS] U MHOXECTBO 3HaUeHUN PYyHKIUU, rpaduK QyHKIMU, B3aUMHO OOpaTHBIE
byHKIMY;

ONEepUpPOBaTh MOHATUSMH: YETHOCTh U HEUETHOCTh (PYHKUMH, HYIM (YHKIUH,
IIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,

UCMOJIb30BaTh PaGUKU QYHKIMN U1 pelIEHUs] YpaBHEHU;

CTPOMTh M YWTaTh TIpaduku JHUHEHHOW (YHKIUM, KBagpaTUYHOH (DyHKUHUH,
CTETEHHOM (PYHKIIMU C LENbIM [T0Ka3aTeNeM;

UCMOJIb30BaTh IPaPUKU PYHKIUM ISl MCCIEI0BaHUS IPOIIECCOB U 3aBUCUMOCTEN
OpU PELICHUM 3a/ay U3 JAPYruX y4eOHBIX NMPEAMETOB U pealbHOM KU3HH, BBIPAXKaTb
(GopMynamMu 3aBUCUMOCTH MEXAY BETUYMHAMH.

Hauana maTemaTH4eckoro aHajamnsa:

ONEPUPOBATH  TMOHATHIMU: MOCIIEIOBATEIbHOCTh,  apudmMeThyeckas u
reoMeTpHuUIecKasi IIPOrPECCHUN;

OTIepUPOBATH MOHATUSIMU: OECKOHEUHO yOBIBAOIIAs T€OMETPUIECKAsi MPOTPECCHS,
cyMMa 0€CKOHEYHO yOBIBaIOIEH T€OMETPUIECKOI IPOTPECCHH;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3TUYHBIMH CIIOCO0AMH;

HCIOJIB30BATh CBOKCTBA IMOCIEIOBATEIBHOCTE W MPOrPECCHM IS PELICHUS
peaNbHBIX 3a]1a4 NPUKJIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHITHUSIMHA: MHOKECTBO, ONEPALMU HAJl MHOKECTBAMU;
HCTOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Il ONMHCAHUS PEeaTbHbBIX
MIPOIIECCOB U SBJICHUM, MPU PEIICHUH 3a]1a4 U3 APYTUX YUYCOHBIX TPEIMETOB;
ONEpUPOBATH MOHATUSAMU: ONPEACICHUE, TEOPEMA, CIICICTBHUE, JOKA3ATEIbCTRO.

K xoniy o6yuenus B 11 kiacce o0ydaroniuics noay4duT CIECAYIOLINE IPEeIMETHBIC
PE3YIbTATHI:
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Yucia v BbIYMCJIEHU S :

ONEpUPOBATH MOHATUSAMU: HATYPAIbHOE, LIEJI0E YHUCIIO, UCMOJIb30BaTh NMPU3HAKU
JNEJIMMOCTH LEIBIX YMCEJI, Pa3JI0KECHUE YHMCla Ha MPOCThIE MHOKHUTEIU ISl PELICHUS
3ajad;

ONEPUPOBATH MIOHIATUEM: CTENICHD C PALIMOHAJIBHBIM II0KA3aTEIIEM;

ONEpUPOBATh TMOHATUSIMU: JIOTApU(PM YHCIIA, JACCATUYHBIE U HATypaIbHBIC
JorapupMsl.

YpaBHeHUs] M1 HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTEMEHHU JiA MPeoOpa3oBaHMs BBIPAXKEHUM, ONEPUPOBATH
NOHATUSMM: TI0KA3aTEJIbHOE YPABHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIE TUIIBI
[I0KA3aTEeJIbHbIX YPABHEHUN U HEPABEHCTB;

BBITMOJHATH MTPeo0pa30BaHus BbIpAXKEHUH, COAEPKAIUX JOrapupMbl, OEPUPOBAThH
HNOHSTUSIMU: JOrapupMUYECKOE YpaBHEHHUE U HEPABEHCTBO, PEIlaTh OCHOBHBIE THIIbI

norapuMUYECKUX YpaBHCHHUIN 1 HEPABEHCTB;

HAXOJIUTh PEIICHUS MPOCTEHUIITUX TPUTOHOMETPUIECKUX HEPABCHCTB;

OTIEpUPOBATh TMOHATUIAMHU: CHUCTEMa JIMHEHWHBIX ypaBHEHUM U €€ peIlIeHHeE,
UCITIOJIH30BaTh CUCTEMY JIMHEWHBIX YPAaBHCHUH JJIs PEIICHHS TPAKTUYECKUX 3a/aY;

HAXOJIUTh pEIICHUs] TPOCTEUIINX CHUCTEM W COBOKYITHOCTEH pallMOHAIbHBIX
YpaBHEHHI U HEPABEHCTB;

MOJIETUPOBATh PealIbHbIe CUTYallMU Ha SI3bIKE ajareOphl, COCTABISATH BBIPAKEHUS,
ypaBHEHHMsI, HEPABEHCTBA U CHCTEMBI 0 YCIOBHUIO 3a7a4M, HCCIEI0BaTh MOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHUEM ammapara anreOpsl.

DOyHKUNH U TPpaPUKH:

OTIEpUPOBATH MOHATUSAMU: IEpUOIUYECKast (PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMM, TOYKH OKCTpeMyMma (QyHKIHMH, HAuOOJblIee W HaWMEHbIIECe 3HAUYCHUS
GYHKIIMK Ha TPOMEXYTKE, MCIOIB30BaTh WX JJIS MCCIENOBaHUs (DYHKIUU, 33aJlaHHON
rpaduKoMm;

ONEepUpOBaTh  MOHATUSAMM: TpaduKM  TOKa3aTeIbHOW,  JOrapupMHUUECKOU
U TPUTOHOMETPUYECKUX (YHKIMHA, M300pakaTh MX HAa KOOPAWHATHOM IUTOCKOCTH M
HCIIOJIB30BaTh JJIsl PEIICHUS] YPAaBHEHUI U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHON TUIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX JJIA PELICHUS] CUCTEMbI JTUHEUHBIX YPABHEHUN;

MCIOJIb30BaTh Tpaduku GYyHKIUN IS UCCIEOBAHUS TIPOIECCOB M 3aBHCHUMOCTEN
U3 IPYTUX Y4EOHBIX TUCIUILINH.

Hayvayia MmaTeMaTH4eCcKOro aHaJmM3a:

OTIepUPOBATh TOHATUSAMH: HEMpephiBHAS (YHKIUS, MPOU3BOAHAS (PYHKIUH,
MCIIOJIb30BaTh TEOMETPUUECKUA W (PU3NYECKH CMBICI TPOWU3BOIHON [JISl PEIICHUS
3a7a4;

HaxOJIUTh TPOU3BOJHBIC HJIEMEHTAPHBIX (DYHKIUNA, BBIYUCISATH MNPOU3BOIAHBIC
CYMMBI, IPOU3BEJICHHS], YACTHOTO (DYHKIIUA;

WCIIOJIb30BaTh MPOU3BOJHYIO IS MCCIEAOBaHUA (PYHKIMM HAa MOHOTOHHOCTD
U SKCTPEMYMBbI, TPUMEHSTH PE3YJIbTaThl UCCIIEA0BAHUS K IOCTPOEHUIO IpadHKOB;
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UCTIONB30BaTh  MPOM3BOJMHYIO NS  HAXOXACHUA  HAWIYUYIIeT0  pEHICHUS
B IIPUKJIAJHBIX, B TOM YHCJE COIUAIbHO-9KOHOMHYECKUX, 3a7a49ax;

OTIePUPOBATh MOHATUSIMU: TIEPBOOOPA3HAS  HUHTETPA, TOHUMATh T€OMETPUIECKHI
U GU3NYECKUI CMBICIT HHTETpaa;

HaXOJWTh TEpPBOOOpa3HBIC JIEMEHTAPHBIX (YHKUIMUN, BBIYUCIATH HMHTErpPal
o gpopmyne Hototona—JIeibuua;

pelats MPUKIAJAHBIE 3aJadyd, B TOM YHCIIE COLUATHHO-DKOHOMHUYECKOTO U
(Gu3nuecKoro xapakrepa, CpeACTBAMU MaTeMaTHYECKOTO aHAIN3A.
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10 KJIACC
HaumenoBanue paznena  [KomuuecTtBo OcHOBHOE cosiepKaHue OCHOBHBIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MHOK€eCTBa pallMOHAIbHBIX 14 +4 MHO0k€eCTBO, onepanuu HNcnonb30BaTh TEOPETUKO-

U ICCTBUTENbHBIX YUCEN.
PanivonanbHble ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXXeCTBaMu. /[uarpamMmmel
Oiinepa—BenHa.

PanmonansHabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OECKOHEUHbIE MEPUOIUYECKHE TPOOH.
Apudmetrnyeckue onepanuu

C palMOHAJIbHBIMU YUCIIAMHU,
npeoOpa3zoBaHus YHCIOBBIX
BeIpakeHui. [IpuMenenue nqpobeit u
IIPOLICHTOB JIJIsl PEIIEHUS TPUKJIIATHBIX
3aJ1a4 U3 Pa3IuyHbIX OTPACIICH 3HAHUI
Y pEaJIbHOU KU3HM.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHbie ¥ HppallMOHAIIbHbBIE
yrcia. ApuMeTuaecKkue oneparuu

C ICHUCTBUTEIbHBIMHA YHCIIAMH.
[TpuOnn>xEHHBIE BHIYUCIICHUS, TTPaBUIa
OKpYTJIEHUS, MPUKUJKA U OLICHKA
pe3yJbTaTa BhIUYUCICHUM.

MHO>KECTBCHHBIN armapar

JUTSL OTTMCAHUS X0J[a PEIICHUS
MaTEMaTUYECKHX 3a/1a4, a TAKIKE
pCabHBIX MTPOIIECCOB U SBJICHUH,

IIPY PEIICHUY 3a71a4 M3 APYTHX
y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHSITHSIMU:
paIMoHaILHOE YUCIIO, JICHCTBUTEIIBHOE
YHCJI0, OOBIKHOBEHHAS IPO0b,
JECATUYHAS APOOb, MPOIICHTEHI.
BoInoaHATH apudMeTHICCKUEC
OTIepaIfK ¢ PAllHOHATIBHBIMU H
JIEMCTBUTEIILHBIMU YHCJIAMH;
NpUOIMKEHHBIC BBIYUCIICHHUS,
WCITOIb3Ys ITPaBHUJIa OKPYTIICHHUS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yiabTaTa BIYMCICHUM.
OnepupoBaTh NOHATHIMMU:
TOXJIECTBO, ypaBHCHHE, HEPABEHCTRBO;
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ToxaecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHusi. Y paBHEHHE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, pernieHue
HEpaBeHCTBA. MeTOT MHTEPBAJIOB.
Pemenue 1nensix u ApoOHO-
paIlMOHAILHBIX YPAaBHEHUH U
HEPABCHCTB

LEJI0€ U PallMOHAIIbHOE YPAaBHEHHE,
HEPABEHCTBO.

BbInoJHATH Npeodpa3oBaHus LENbIX
Y PALIMOHAJIBHBIX BBIPAKEHUM.
PemiaTh OCHOBHBIE TUIIBI LIETBIX
UPpaLMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

IIpuMeHATH pallioOHANIbHbIE
ypaBHEHHS 1 HEPABEHCTBA

JUTSL pEIlIEHUsT MaTeMaTUYEeCKUX 3aj1au
W 33J71a4 U3 pa3InyHbIX 001acTeil HayKu
Y PEAIHOM KU3HU

Oyukiun 1 rpadpuku. CTeneHb
C LIEJIBIM TTOKa3aTeIeM

6 +4

OyHKIMs, CIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumuo o6patubie pyHkiuu. ['paduk
byHKIIH.

OO6nactpb ornpeaeneHus 1 MHOKECTBO
3HaueHu# QyHkuu. Hymu ¢yakmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHpie 1 HEUETHBIC (PYHKITHH.
Crenens ¢ 1eIbIM TOKa3aTeNIEM.
CrannapTtHas ¢hopma 3amucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue moaxoasiieit Gopmer
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTS pEIICHUST IPAKTUYECKUX 3a/1a4

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATUAMM: PYHKITHS,
CrocoObI 3a1aHus GYHKITUHU, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEICIICHUS] 1 MHOYKECTBO 3HAYCHU I
byakuyn, rpapuk QyHKIUKA; YETHOCTH
¥ HEYETHOCTh (DYHKIIUH, HYIH
GyHKIIUU, TPOMEKYTKA
3HAKOTIOCTOSHCTBA.

BoinoyHATH Npeodpa3oBaHus
CTETICHEH C IEeNIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTAaHAAPTHYIO GOpMY
3aMMCH ICUCTBUTEIHLHOTO YHCTIA.
dopMyIHpoOBaTH

U WLTIOCTPUPOBATH rpadudecKu
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CrenenHas QyHKIUS C HATypaJbHBIM
U [EeJILIM oKazaTeneM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENEHHOU (DYHKIIUH.
Bripaxats (popMy1aMH 3aBUCUMOCTHU
MEXAY BETMUMHAMH.

Hcnonb3oBaTh nM(ppoBbHIE pecypebl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUU

Y U3YYCHHS X CBOMCTB

ApudMeTHIECKUIN KOPEHB
N—O# CTENEHHU.
HNppanroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18 +4

ApudmeTndyeckuii KOpeHb
HATypAJIBHOU CTENECHU. [lencTBus

¢ apu(METUIECKUMH KOPHIMU N—Oi
CTEICHH.

Pemienve uppaidoOHaILHBIX YPaBHEHU I
Y HEPABEHCTB.

CgoiicTBa 1 rpaduK KOpHs N-0i
CTEIIEHU

D®opMyIHPOBATH, 3ANIUCHIBATH

B CHMBOJIMYECKOU (popme

Y WJINCTPUPOBATH IPUMEPaAMHU
CBOMCTBA KOPHS N-OW CTEIICHU.
BoinoaHsaTh IpeoOpazoBaHus
VMPPALMOHAIBHBIX BBIPAKECHUU.
PemiaTe OCHOBHBIE TUIIBI
VPPaLMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1151 pelIeHus
Pa3JIM4YHBbIX 3224 UPPALIMOHAIBHbIE
YPaBHEHUS U HEPABEHCTBA.
CtpouTh, YUTATH TpaduK KOPHS N-0i
CTCIICHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl
JUTsl IocTpoeHust rpadukoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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@opMyibl TPUTOHOMETPHH. 22 +4 CuHyc, KOCUHYC U TaHT€HC YUCI0BOTO | OnepupoBaTh NOHATUSMU: CUHYC,
Tpuronomerpuyeckue aprymeHTa. ApKCUHYC, apKKOCHUHYC KOCHUHYC M TAHT€HC IIPOU3BOJIBHOTO
YpaBHEHHUSI Y ApPKTAHT€HC YUCIOBOr0 apryMeHTa. yria.
TpuroHomerpruyeckast OKpy>KHOCTb, HUcnonb3oBars 3an1uch
ornpeeeHre TPUrOHOMETPUUECKUX MPOM3BOJIBHOIO yTJia uepe3 oOpaTHbIE
(GyHKIUN YUCIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE PYHKIUH.
OCHOBHBIE TPUTOHOMETPHUUECKHE BoInoHATH Npeodpa3zoBaHus
(dopmysl. [Ipeobpa3oBanne TPUTOHOMETPUUYECKHUX BbIPAKEHUI.
TPUTOHOMETPUUYECKHUX BBIPAKECHHIM. PemiaTb OCHOBHBIE THUIIBI
Pemenue TpuroHoMeTpuYecKux TPUTOHOMETPUUYECKUX YPAaBHEHH
YpaBHECHUU
[lociienoBaTeIbHOCTH 5+4 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMH

U TIporpeccuu

3a1aHus MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpuUIecKast
nporpeccun. beckoHeuHo yObIBaroIas
reoMeTpuiecKas Iporpeccusi.
CyMma GecKOHEUHO yObIBaromen
reOMETPUUECKON MPOTrPECCHH.
dopMyJia CIOKHBIX TPOLICHTOB.
Hcnonp30BaHue nporpeccuu

JUISL peIIeHUs] pealbHbIX 3a/1a4
NPUKIIAHOTO XapaKTepa

MOCJIEI0BATENBHOCTD,
apudmeTryeckas 1 reoMeTpuyecKas
porpeccuu; 0ECKOHEUHO yObIBaOIIas
reOMETPHUYUECKas MPOrPeccHsi, Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUUECKOI IPOTPECCHUH.
3amaBaTh 0CJIE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH popMyJTy CJIOKHBIX
MPOLEHTOB JIJIsl pelieHus 3a/1a4

U3 pEAIbHOM MPAKTUKU

(c UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATENILHOCTEN U MTPOTPECCUIA

10
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JUTSL PEIICHUS PeaIbHBIX 3a1au
NPUKJIATHOTO XapaKTepa

[loBTOpEHUE, 00001IEHNE, 3+14 OcCHOBHBIE MTOHATHUS Kypca aJreopbl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
CUCTeMaTH3allus 3HAaHUN ¥ HavaJ MaTeMaTHYeCKOro aHaan3a anreOppl ¥ Ha4YaJl MAaTeMaTHIECKOTO
10 knacca, 06001IEeHNE aHanM3a AJis pelIeHus 3a1a4
¥ cUCTEeMaTH3aIlisl 3HAHUH U3 peabHON KHU3HU U IPYTHX
IIKOJFHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME

11
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DOEJTEPAJTBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

COAJEPXXAHMUE OBYUYEHUA10 KJIACC

IIpsimble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHS cTEpeoMeTpur. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUUN: AKCHUOMBI CTEPEOMETPUH
U CIICJICTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeCceKarolInecs,
napasuieabHbIE M CKpellUBatomuecs npsaMsie. [lapannenbHOCTh NPSIMBIX U TIIOCKOCTEN
B MPOCTPAHCTBE: MapajulelIbHbIE NPSMBIE B IMPOCTPAHCTBE, MapAJLIEIBHOCTh TPEX
OpsIMBIX, MAPAIETBHOCTh MPSIMONM M IUIOCKOCTU. YTJbl C COHANpPaBICHHBIMU
CTOpPOHAMH, yTrOJ MEXIY MPSMBIMU B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEM:
napajuieJibHble TUIOCKOCTH, CBOWCTBA MapajUleNbHbIX IIockocTel. [Ipocreiimme
OPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpasdap, KyO, mapaienenunes,
MMOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTh TPSIMOM M IUJIOCKOCTH: TEPHEHAUKYJSAPHBIE MPIMBIE
B IIPOCTPAHCTBE, NPSIMbIE NTapaJUICIIbHBIE U NTEPIIEHAUKYJIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPIECHAUKYISPHOCTH MPAMOM U IIOCKOCTHU, TEOPEMA O MPAMOM MEPIEHIAUKYIISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, JIMHEWHBIN YroJI IBYTPAHHOIO yria. [lepneHauKynsp u HAKJIOHHbBIE: paCCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON 10 TJIOCKOCTH, MPOEKIUs (PUTYPHI
Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEW: MPU3HAK NEPIECHAUKYIIPHOCTH
IBYX IUIOCKOcTEN. TeopeMa o TpEX NEePIEHIUKYISAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOIPAHHUKA, BBITYKIIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKHM, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosjbHas
npu3Ma, TpaHU U OCHOBAHMS TPHU3MBI, MpsSiMas W HAKJIOHHAs TPU3MBI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsMOyroiabHbIA NapajuiesIenuIie]

12
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ero cpoiictBa. [Impamupa: n-yronpHas nupamMuaa, TPaHW U OCHOBAHHUE ITHUPAMHUIBI,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHAS U yCE€UEHHAs NMUpaMHAA.
OneMeHTsl Ipu3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIDAHHUKH: TIOHSTHE
MIPAaBWJIBHOIO MHOTOIPaHHUKA, MpPAaBWJIbHAS NpPU3Ma M MpaBUIbHAsA NHPAMHAA,
MpaBWJIbHAs TPEYrojbHas MUpaMUa U MPaBUIbHBIA TeTpasap, kyo. IlpencraBienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CeueHus: MpUu3Msl
Y [IAPAMHUJIBI.

CummMmeTpusi B MNPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUH B MUpPaMUIAX, NapajlieNenuIenax, MpaBuiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB: pEéOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOMN Mpu3Mbl. [lnomanas 6okoBoM
NOBEPXHOCTH W TIOBEPXHOCTH IMPABWJIbHOM MNHUpPaMHIbI, TEOPEMA O ILJIOIIAAH
yceuéHHoi nupamubl. [lorstue 06 o0béMe. O0BEM TUpaMuIbl, MPU3MBI.

[TonoOnupie Tenma B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEll.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaromiuiicss MOJYYHUT CIEIYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

ONEPHUPOBATH MOHATUSAMHU: TOUKA, PAMas, INIOCKOCTH;

OPUMEHATh AKCUOMBI CTEPEOMETPHHM U CIEACTBHS W3 HUX MPU PEUICHUU
r€OMETPUYECKHUX 3a]1a4;

ONEPHUPOBATH MOHATHIMU: NMAPAICIbHOCTh U NEPHEHAUKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIUPOBATh B3aUMHOE  PACIOJOXKEHUE TMPSMBIX W IUIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHUSAMU: JIBYTPAHHBIN yTOJ, TPaHU IBYTPAHHOTO yTiia, pedopo
JIBYTPAHHOTO YIJIa, TUHEWHBINA YTOJl IByTPAHHOIO yTIila, TpajycHas Mepa ABYTPAHHOIO
yria;

ONEpUPOBATH TMOHSITUAMHU: MHOTOTPAHHUK, BBINYKIBIM W  HEBBITYKJIbIN
MHOT'OTPaHHUK, JIEMEHThI MHOTOIPaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK;

pacro3HaBaTb OCHOBHBIE BHJbI MHOTOIPaHHUKOB (NHpaMuaa, MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KJaccu(pUIMPOBAaTh MHOTOTPAHHUKH, BHIOWpAsi OCHOBAHUSA TSI KiIacCH(PUKAIIAN
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKHU, PABUIIbHbIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE MTPU3MBI, MapalieIenuIe/bl);

ONEePUPOBATH MOHITUSMHU: CEKYIIasl INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB;

OOBSICHAITH IPUHLIUIBI IOCTPOCHUSI CEUYEHUM, UCTIOJIb3YsI METO/ CJIE/IOB;

CTPOUTH CEUEHHS]I MHOTOIPAHHUKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIE)

13
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IUIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BUI CBEPXY, COOKY,
CHU3Y;

pemarh 3a7a4d Ha HAXOXKJEHUE IN€OMETPUYECKHUX BEJIMYMH MO 00pas3lam WiIH
aIropuT™MaM, TMPUMEHSS U3BECTHbIE AHAJTUTUYECKUE METOAbl IMpPU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYMCIECHHUE PACCTOSHHUM MEXIY ABYMS
TOYKAMH, OT TOUYKHU JI0 MPSIMOM, OT TOUKHU JI0 TUIOCKOCTH, MEXAY CKPEIUBAIOIIMMHUCS
TPSIMBIMU;

pemarb 3a7a4d Ha HAXOXKJIEHUE T'€OMETPUYECKMX BEJIMYMH MO oOpaslaM HId
aNropuTMaM, MPUMEHSSI W3BECTHBIE AHATIUTUYECKHE METOJIbI MPH PELICHUU
CTaHJAPTHBIX  MaTeMaTH4YeCKUX  3aJady Ha  BBIYKMCIEHHE  YIJIOB  MEXIY
CKPELIMBAIOUIUMUCS MPSAMBIMU, MEXAY MPSIMOU U IIIOCKOCTBIO, MEXKTY MIIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB;

BBIUUCISATh OOBEMBI W IJIOMIAM TOBEPXHOCTEH MHOrOTpaHHUKOB (MpU3Ma,
NUpaMKIa) ¢ MpUMEHEHuEM (HOPMYJI, BBIUUCISATH COOTHOIICHUS MEXAY TUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU 10I00HBIX MHOTOI'PAHHUKOB;

OIIEpUPOBATH MOHITUSIMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh,  MpeoOpa3oBbIBaTh W UHTEPHPETUPOBATH  HHPOPMAIIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUIypax, MPEICTAaBICHHYIO Ha yepTekax U
PHUCYHKaXx;

IPUMEHATh TeoMeTprudeckue (GakThl AJI1 PELICHUs CTEPEOMETPUUYECKUX 3azad,
IpPEIOoIaraloluX HECKOJIbKO LIAaroB pEIIeHUs, €CIU YCJIOBUS NMPUMEHEHUS 3aJaHbl
B SIBHOU (popme;

OPUMEHATh  NPOCTEHIIME  NpOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUBOAMUTH MPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUH B UCKYCCTBE;

INPUMEHATh IOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIW3UPOBATh peasibHbIC
CUTyallUh M TPUMEHATh HU3Y4YECHHBIE IIOHATHA B IIPOLECCE IOUCKA PEIIEHUs
MaTeMaTH4ecKu chOpMYIUPOBAHHOMN MPOOIEMbI, MOIETUPOBAThH PEAIbHBIE CUTYAIlUU
Ha SA3BIKE T'€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUH M TEOpeM, ammapaTa aiareOpbl, pelmaTh MPaKTHYECKHe
3a/1auy, CBA3aHHbIE C HAXOKIECHUEM I'€OMETPUUECKUX BEJIMYHH.

14



denepanbHas padbouas nporpamma | Marematuka. 10—-11 kimaccsl (0a30BbIi YPOBEHD)

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HanmenoBan KommyectBo OcHoBHOE cofiepKaHKe OcHOBHBIE BU/IbI J€SITEIbHOCTHOOYYAIOIIUXCSI
me pasjena 4acoB
(Tembl) Kypca
Bpenenue B 10 OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA, AKTyaJau3upoBaTth (HaKkThl U METOIBIINIAHUMETPUH,
CTEPEOMETPUIO psiMas, INIOCKOCTh, pocTpaHcTBO. [IpaBuna pEIIEBaHTHBIC TEME.

M300pakeHUSTHA PUCYHKAX: N300paXKESHUS
HHOCKOCTCﬁ, napaaaCIbHBIX IMTPAMBIX
(oTpe3koB), CepeIMHbI OTPE3Ka.
[TonsTusa: nepecexkaroniuecs

IJIOCKOCTH, TIEPECEKAIOIIHNECS TIPIMasy
TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PaHHUKAMHU,
n300pakeHue MHOTOTPAaHHUKOB Ha
PUCYHKAX, Ha MMPOEKIIMOHHBIX YEPTEKAX.
HavanbHblie cBeneHus o kyoe u
nUpaMujie, UX pa3BEPTKU

u Mojenu. CedeHrs MHOTOIPaHHUKOB.
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOECHUH
CTEepEOMETPUHU: AKCHOMBICTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

Hoayuyats npeacTaBIeHUs

0 MPOCTPAHCTBEHHBIX (purypax, pazdbuparh
pocTeiIne NpaBuIan300pakeHust 3TUX GUryp.
HN300paxaTh NpsIMyro U MIIOCKOCTbHA PUCYHKE.
Pacno3HaBaTh MHOTOTpaHHUKH, TUPAMUAY, KYO,
Ha3bIBaTh MX AJIEMEHTHI.

Jlenath pucyHoK Ky0a, MUpaMuIbl, HAXOAUTD
OIMHMOKH B HEBEPHBIX N300paKCHHSIX.
3HAKOMHTLCS C CCUCHUSIMM,

C METOJIOM CJIe/IOB; UCTIOIb30BAThAJISI IOCTPOCHHUS
CEYEHHUs METO/]I CJIeJI0B, KPAaTKO 3alMChIBATh IIar
MOCTPOCHUS CEYCHHUSI.

Pacno3naBaTth BUJI ceueHuUs

15
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Y OTHOIIICHUH, B KOTOPBIX CEUCHHE 1T pedpa Kyda,
HaxXo4uTh IJI10IaJbCCUCHUA.

Hcnoan3oBaTh nogodue npy pemeHun 3a1a4y
Ha TOCTPOCHUECECUEHHUI.

3HAKOMHUTBCS C AKCHOMATHYECKHUMITOCTPOCHUEM
CTepEOMeTpuH,

C aKCHOMaMU CTEPEOMETPHHH CIICACTBUSIMHU

13 HUX.

HNanrocTpupoBaTh akCHOMBIPUCYHKAMH U
puMepamMu

13 OKPYKaIOIIEeH 00CTaHOBKH

[Ipsimble
TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSAMBIXH
IIJIOCKOCTEMN

12

B3anMHOE pacnoioxkeHue npsIMbIX B
IIPOCTPAHCTBE: NEPECEKaroInecs,
napasieNbHbIE U CKPELUBAIOILNAECS
HpsIMBIE.

[TapannenbHOCTb IPSAMBIX

Y TUIOCKOCTEH B MPOCTPAHCTBE:
napasuieJbHbIe MpsiMbIe

B IPOCTPAHCTBE; MapaJIeIbHOCTHTPEX
NPSIMBIX; TAPAIJICIIBHOCT IPSIMON U
IUIOCKOCTH. YTJIbI

C COHANPAaBICHHBIMU CTOPOHAMU; YTOJIMEKTY
IPSIMBIMU B ITPOCTPAHCTBE.

AKTyaJau3upoBaTth (HaKkThl U METOIBIINIAHUMETPUH,
peJ'IeBaHTHBIe TEME, HpOBO}II/ITB AHaAJIOTUH.
IlepeuncasiTb BOBMOXHBIEC CITOCOOBIPACTIONOKECHHS
JIBYX TIPSIMBIX

B IIPOCTPAHCTBE, WUTFOCTPUPOBATH UXHA TIPUMEPaX.
JlaBaTh onpeneneHue

CKPEITUBAIOIINUXCS MPAMBIX,(hOPMYITUPOBATh
MIPU3HAK CKPEIIUBAIOIIUXCS TPSIMBIX

Y TIPUMEHSTD €0 MPHU PelIeHUN

16
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[TapannenpHOCTH MIIOCKOCTEM:
napasuieJbHble INIOCKOCTH; CBOWCTBA
napasuleIbHbIX MIIOCKOCTEN.

[IpocTeiimue mpocTpaHCTBEHHBIE QUTYPHI HA
IUIOCKOCTH: TETpa’p, KyO,napajiesienumnesn;
MOCTPOEHUE CEUYECHHI

3az1a4.

Pacno3naBarthb npusmy, Ha3bIBaTh €E€IJIEMEHTHI.
Crpouth ceueHus Npru3MblHA TOTOBBIX

YepTekKax.

IlepeuyncasiTb BO3MOXKHbBIE CIIOCOOBIB3aUMHOTO
PacIIONOKEHNs NPSIMOU U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIME IIPUMEPBI U3 PEATBHON
JKHA3HU.

JlaBaTh onpeneeHne napauieIbHOCTH

MPSMOMH TUIOCKOCTH.

DopMyJIHPOBATH NPU3HAK

apaJyIeIbHOCTH MPSAMOMN

Y TUIOCKOCTH, YTBEPKIEHUE O MPSIMOUTIEPECCUCHUSI
JBYX IUTOCKOCTEH, MTPOXOISIINX Yepe3 MmapauieibHbIe
npsIMBIE.

Pemathb npaktuyeckue 3a1ladyHa MOCTPOCHHE
CEYEHU MHOTOTPaHHMKA.

OO0BACHATH ClTydyad B3aMMHOTOPACIIONOKEHUS
MJIOCKOCTEH.

JlaBaTh onpeesieHUe NapalieIbHBIXILITIOCKOCTEH;
MPUBOJIUTH IPUMEPHI

17
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U3 peaJIbHOM )KM3HU M OKPYKAIOIIeH00CTaHOBKH,
WUTIOCTPUPYIOIINE NAapalIeIbHOCTh IJIOCKOCTEH.
Hcnonp30BaTh Npu3HAK NapajlIeIbHOCTH JIBYX
IJIOCKOCTEM, CBOMCTBA ITAPAJUIEIbHBIX INIOCKOCTEUIIPU
pelieHnH 3a1a4 Ha nocrpoeHue. OObACHATD, UTO
Ha3bIBAETCS NapaslieIbHbIM IPOEKTUPOBAHUEM

U KaK BBINOJIHSIETCS IPOEKTUPOBaHuEe(Uryp Ha
MJI0CKOCTb.

HN300paxkaTh B mapayieIbHOUIIPOESKIIUH
pa3Iu4HbIE TEOMETPUUYECKUE PUTYPBI.
MopenupoBaTthb peanbHbIE CUTYal[IHA SI3bIKE
FE€OMETPHH, UCCIIEeI0BATh MOCTPOESHHBIE MOJIEH

C UCIOJIb30BAHUEM T'€OMETPUUECKUXITOHITHIA.
Hcnonb30BaTh MpH pelIeHNH 331a4Ha OCTPOEHUE
CEYCHUI MOHATHE NapaJIICIIBHOCTH, TPU3HAKA

Y CBOWMCTBA MapajuIeIbHBIX IPSIMBIXHA IIJIOCKOCTH

18




denepanbHas padbouas nporpamma | Marematuka. 10—-11 kimaccsl (0a30BbIi YPOBEHD)

[ leprienAuKyIsIpHOC
Th IIPAMBIXHU
[1JIOCKOCTEMN

12

[IepnieH IUKyYISPHOCTD NPAMOU

Y IUIOCKOCTH: IIEPIIEHIUKYISIPHBIE NIPSIMBbIE
IIPOCTPAHCTBE, IIPSAMBIE NTAPAIIJICIIbHBIE U
NEPIEHANKYJISAPHBIEK IITIOCKOCTH, IIPU3HAK
NEPIEHANKYIIPHOCTH IPSIMOU

U IJIOCKOCTH, TEOpPEMaA O MPSMOMN
NEPIEHIUKYISIPHON INIOCKOCTH
[IepneHauKyIIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
NPSAMOM 10 TNIOCKOCTH

AKTYyanu3upoBaTh (pakThl U METOIBIIIIAHUMETPUH,
peleBaHTHBIE TEME, IPOBOUTD AHAJIOTUU.
O0BbACHATH, KAKOW YTrOJ1 HA3bIBACTCAYTIIOM MEXKIY
IIEPECEKAIOIIUMMUCS IIPSIMBIMH, CKPEIIUBAIOIINMHUCS
IIPSIMBIMU B ITpocTpaHcTBe. /laBaTh

omnpeejieHue NEePICHINKYISPHBIX PSMBIX U
MPSAMOMH, IEPIEHIUKYIIPHONK IIOCKOCTH.
HaxoauTe yrisl Mexay

CKpEIHUBAIOIIUMHUCS IPSIMBIMU B KyOeu mUpaMu/e.
IlpuBoauTs nNpUMepbl W3 PEWIBHOW XWU3HH U
OKpYyXarolei 00CTaHOBKU, MILTIOCTPUPYIOIINE
NEPHEHANKYIIPHOCTD NPSIMBIXB ITPOCTPAHCTBE

Y MIEPIICHIUKYIISIPHOCTD NMPSAMOWK IIOCKOCTH.
DopMyJIHPOBATH IIPU3HAK

NEPIECHIUKYIIPHOCTH TPSMOU U INIOCKOCTH,
IPUMEHSATh €r0 HAaIIPAKTUKE: OOBSICHSITh
MEePIEHINKYIIPHOCTh pedpa Kyda

Y INaroHaJM €ro TpaHu, KOTopas ero
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HE COJCPIKUT, HAXOAUTh JUTMHY JTUaroHaiu Kyoa.
BpIuncasaTe BEICOTYIIPABUIIBHOM TPEYTOJIBHOM

Y IPaBWJIBHON YETBIPEXYTrOJIbHOMIIUPAMUJL 110
JuTHaM peEdep.

PemaTe 3a1a4n Ha BBIYMCIICHUS, CBSA3aHHBIE C
NEPHEHAUKYJIIPHOCTBIONPSIMOM U INIOCKOCTH,

C MCIOJIb30BaHUEM TIPU PEILICHUH
IUTAHUMETPUYECKUX (PaKTOB

Y METOJIOB.

OO0BbACHATH, YTO HA3bIBAIOT MEPIEHAUKYISPOM U
HAKJIOHHOW W3 TOYKH K INTOCKOCTH; POEKIHEN
HAKJIOHHOH Ha IIOCKOCTh. OOBACHATE,YTO HA3hIBAECTCS
PacCTOSTHUEM:

OT TOYKH JI0 IFIOCKOCTH; MEKY NTapaLIEIIbHBIMU
MJIOCKOCTSIMU; MEXIYIPSIMON U TTapasuieIbHOM ei
IUIOCKOCTBIO; MEXKIY

cKpenuBaromumucs npsmeivu. Haxoaurs 3tu
paccTosiHUA B IPOCTHIXCIy4Yasx B KyOe, mupamuie,
IIpU3ME.

MozaeanpoBaTh peajibHblEC CUTYal[UMHA S3bIKE
F€OMETPHH, UCCIIE0BATh IOCTPOEHHBIE MOJIETN
C HCMOJIb30BaHUEM I'€OMETPUUECKUX

MMOHATHH.

Hcnosb30BaTh MPH PEIICHUHN 33/1a4 HA TIOCTPOCHUE
ceuenuii Teopemy Iucaropa, cBoiicTBa MPAMOYTOJIBHBIX
TPEYrOJIbHUKOB
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YT MEXAY 10 VYTIubl B IPOCTPAHCTBE: YrOJI MEXIY NPSIMOU AKTYyanu3upoBaTh (pakThl U METOIBIIIIAHUMETPHUH,
[IPSIMBIMU U U IUIOCKOCTBIO; IBYTPaHHBINA YT 0J1, TMHEUHBII pEJIEBAHTHBIE TEME, IPOBOIUTH AHAJIIOTHUH.
[JI0CKOCTSIMU yroJI IBYTPAHHOIO YIJIA. JlaBaTh omnpejaeseHHe yriia Mexay NpsMou U
[lepneHIUKyIAPHOCTD MJIOCKOCTEN: IPU3HAK IJIOCKOCTBIO, (POPMYJIUPOBATH TEOPEMY O TPEX
NEPHEHANKYJIIPHOCTH ABYXIUIOCKOCTEM. NEepIEeHIUKYIspax U 0OpaTHYIO K HEil.
Teopema o Tp€x meprieHMKYIIApax HaxoauThb yroyi Mex 1y NpsMOii U IUIOCKOCTBIO B

MHOT'OIpaHHUKE,paCCTOAHHUE OT TOYKU OO0 pr[MOfI

HAa IJIOCKOCTH, UCTIOJIB3Ys TEOPEMY

0 TpéX mepneHaukyiasapax. IIpoBoanTe Ha uyeprexe
NEPNCHAUKYIIAP: M3 TOYKH Ha IMPAMYIO, W3 TOYKHU Ha
MJI0CKOCTb.

JlaBaTh ompesiejieHre ABYITPaHHOTOYIJIA U €ro
371eMeHTOB. OOBACHATH PAaBEHCTBO BCEX JIMHEIHBIX
YIJI0B ABYTPAHHOTO YTJIa.

HaxoauTh Ha yepTexe NBYIpaHHBIN YroJl mpu pedpe
MUPAMHU/IbI, IPU3MBI,TapaliesIenuIe/a.

JlaBaTh omnpeaejieHUe Yriia MK IyIUIOCKOCTSIMH.
JlaBaThb onpeaesieHue

u  (opMyJHpoOBaTh MNPHU3HAK B3aWMHO
MePIEHANKYISIPHBIXILIOCKOCTEH.

HaxoauTh yriibl MEX Iy IJIOCKOCTAMUB KyOe 1
paMu/Ie.

Hcnosb30BaTh IPH PEIICHUH 32/1a40CHOBHBIC
TEOPEMBI U METO/IbI INTAHUMETPHH.
MopenupoBaTth peanbHbIE CUTYal[UHA SI3bIKE
TEOMETPHH, HCCJIEA0BATH IIOCTPOSCHHBIC MOICIH
C UCTIOJIb30BAHUEM I€OMETPUUECKUXITOHATHIM.
Hcnosb30BaTh NpH PELICHUH 3a/1a4Ha TOCTPOEHUE
CEYEHUI COOTHOUIIEHUS B PSIMOYT'OJIbBHOM
TPEYroJbHUKE
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MHOTrOrpaHHUKH

11

[ToHsiTUE MHOTOTpaHHHKA,

OCHOBHBIE JIEMEHTBI MHOTOTPAHHUKA,
BBIITYKJIBIC U HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAHHUKA.

[Ipu3ma: N-yronpHas npu3mMa; rpaHu

AKTYyanu3upoBaTh (pakThl U METOIBITIIIAHUMETPHUH,
peleBaHTHbIE TEME, IPOBOAUTH AHAJIOTHH.
JlaBaThb onpeaeseHue napajeienunea,
pacno3HaBaTh €rOBU/bI U U3y4aTh CBOICTBA.

1 OCHOBAHUA IIPU3MBI; IpsAMas U
HaKJIOHHAs IMMPHU3MBbI; OoKoBas

" OoJIHag MOBEPXHOCTH MPHU3MBEIL.
[Tapamtenenunen, NpsMOyroJbHbIA
napajJieJIenuIe] 1 ero CBOMCTBa.
[Inpamuia: N-yronapHas nupamMuaa,rpaHu 1
OCHOBAaHHMEC MUPaMUABI; OOKOBas U IOJIHAas
MOBEPXHOCTH

NUpPaMUbl; IPABUIIbHAS M yCEUEHHAS
UpaMua.

OneMeHTBI IPU3MbI U TMPaMHUIBL.
[IpaBuIbHBIE MHOTOTPAHHUKU: IOHSATHE
IIPABUIIBHOTO

MHOT'OI'paHHMKA; IPABUIIbHAS IPU3MA U
IpaBUiIbHASA MpaAMK/JIa; IPABUIIbHAS
TpeyroJibHas MUpaMmuaa

U NpaBWIBHBIN TeTpa’ap; KyO. IIpeacraBnenune
O MIPABUJIBHBIX MHOTOTPAHHUKAX: OKTadIp,
J0JIeKa3Ipu UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJILHO TOYKH,IIPSIMOH,

IUIOCKOCTH. DJIEMEHTBI CHMMETPHH B
NUpaMuIax, NapajuleIenunenax,
IIPABWJIBHBIXMHOTOT PAaHHHUKAX.

JlaBaTh onpeeneHne nupamMmubl,
paCH03HaBaTL BUIbI HI/IpaMI/II[,

(¢opmyanpoBaTh CBOICTBa péOep,rpaHeil U BHICOTHI
MIPaBUIILHON TTUPaMUJIBI.

HaxoauThb miomans HOJIHOU

1 00KOBOI MOBepXHOCTU NHupamubl.JlaBaTh
ompeaejieHue yCeUEHHON TUpaMuIbl, Ha3bIBATh €€
DJIEMEHTEI.

DopMyJHPOBATH TEOPEMY

0 TuIomaau OOKOBOM MOBEPXHOCTH MPABUIBLHOM
yceu€HHOM nupamusl. Pemars 3a1aun Ha
BBIUMCIICHUE, CBSI3aHHBIEC C MUPAMUJAMH, a TAKKE
3a/1a4d Ha IOCTPOCHUE CEYCHU.

JlaBaThb omnpeeeHue IPU3Mbl, PACIIO3HABATH
BUJIbI PU3M, H300PaKATh IPU3MbI Ha YEPTEKE.
HaxoauTs 1uiomnaas DOJIHON Wik OOKOBOM
MOBEPXHOCTH MPU3MBI.

H3yuaTs cooTHOLIeHUs Ditnepa A uncia péodep,
rpaHel U BEPIIMHMHOTOTpaHHHUKA.

H3y4yath BU/bI IPABUIIBHBIX MHOTOTPAHHUKOB,

WX Ha3BaHUSU KOJMYECTBO TPaHEH.
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Boruncnenue 31€MEHTOB MHOTOIPaHHUKOB!
pé6pa, nuaronanu, yrisl. [Inomane 60koBOM
IIOBEPXHOCTUU ITOJIHON ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOIIAb OCHOBAHUM, TEOPEMAO
OOKOBOI NMOBEPXHOCTU NPSMOM MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPABUIILHOM MU PaMHU/Ibl, TEOpEMA
0 IJI0IIA1 OOKOBOM MOBEPXHOCTU

YCEUYEHHOW TUPaMHUIbI

H3y4yars cummeTpUro
MHOT'OI'DaHHUKOB.
OO0BbACHATH, KaKUE TOUYKH HA3bIBAIOTCS

CUMMCTPHUYHBIMHA OTHOCHUTECIIBHO IIB,HHOﬁ TOYKH, HpﬂMOﬁ

WIH TJIOCKOCTH, YTO Ha3bIBAIOT LIEHTPOM, OCHIO WJIH
IJIOCKOCTBIO CUMMETPUU (PUTYPBI.

I[IpuBoauTH NIpUMePHI CUMMETPUYHBIX QUTYp B
ApXUTEKTYype,TEXHUKE, IPUPOJE.

MopennpoBats peanbHble CUTYal[UHA SI3bIKE
TE€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE MOIENIH

C UCMOJIb30BAHNEM T€OMETPUUECKUXITOHITHH,
HCII0JIb30BaTh M0/1001M€ MHOTOTPaHHUKOB

OO0BEMBL
MHOTOTPaHHUKOB

TTousttie 00 00BEMe. O0OBEM
MTAPAMHUJIBI, IIPU3MBI

AKTyaJau3upoBaTth (HaKkThl U METOIBIINIAHUMETPUH,
pEeBaHTHBIC TEME.

OOBbSICHATH, KaK U3MEPSIOTCS 00BbEMBI TEIT,
MIPOBOIS AHAJIOTHUIOC U3MEPEHHUEM TIIOMIAICH
MHOTOYTOJILHUKOB. @ OpMYJIHPOBATH

OCHOBHBIE CBOIMCTBa 00BHEMOB.

N3yyars, BIBOAUTH GOPMYJIbI

00BEMa IPSIMOYTOJILHOTO
napajuiejaenuneaa, Ipu3MbId TUPaMUIbL.
BoeraucasaTb 00b6EM IPU3MBI

H IIUPpaMHUIbI 110 UX 3JICMCHTAM. HpI/IMeHHTb
00BEM U pCHICHUSACTEPCOMETPHUUICCKUX 3a1a4 U
AT HAXOXKACHUA TCOMECTPUICCKUXBCIININH.
MOIleJII/IPOBaTb PCAJIbHBIC CUTYyallNHA A3BIKC
T€OMETPHH, HCCIEA0BATD ITOCTPOCHHBIC MOJICIIN
C UCIIOJIb30BaAHHUEM FeOMeTpI/I‘leCKI/IXHOHHTI/Iﬁ
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[loBTOpEHuE: 4 [TocTpoenue ceueHnB CTpouth ceueHre MHOTOTPAHHUKaMETOIOM CJIEJIOB.
CEYCHMS, MHOTI'OTPaHHUKE. JlaBaTh onpeaeeHne pacCTOSHUAMEXK Y
PACCTOSIHUS U YTJIbI Brruncnenue paccTosHUN: MEXIY IBYyMs durypamu.
TOYKaMH, OT TOYKHU JI0 IPSIMOM,0T TOYKHU 110 HaxoauTh paccrosiHre MeX 1y NapajuieIbHbBIMU
IIJIOCKOCTH; MEXIY IIJIOCKOCTSIMU,
CKPEILMBAIOIIUMHUCS IPSIMBIMU. MEXKy INIOCKOCTBIO U MapaJuIeIbHONEN IPSIMOi,
Brruncienue yrioB: MExXIy MEXIY
CKPEILMBAIOIMMHUCS TIPSIMBIMH, MEXIY CKPEINBAIOIMHCS npsMbIMUA. CTPOUTH
IPSIMOIA M IIIOCKOCTBIO, ABYTPAHHbIX JIMHENHBIN yroJ IBYrPAHHOTO YIJIa Ha YepTexe
YTJIOB, YIJIOB MEKTYyTIOCKOCTAMH
MHOTOI'PaHHUKA U HaXOJIUTh €rOBEIMYHHY.
HaxoauTs yriibl MeXay IJIOCKOCTSIMUB
MHOTOI'PAaHHUKAX
OBIIEE 68
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

COAEPXKXAHUE OBYUYEHUA10 KJIACC

[IpencraBienne JaHHBIX C M[OMoOIIbI0 Tabmuu U guarpamm.  CpenHee
apumeTnueckoe, MeIMaHa, HanboJIblIee U HAUMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEPCHS
U CTaHAApTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CnydaliHble SKCIEPUMEHTHI (ONBITBI) W CIHy4YalHbIE COOBITHS. DJeMEHTapHbIE
coObiTUsa  (McX0Abl). BeposTHOCTH ciydailHOTO CcOOBITUS. bBAM30CTH YacTOTh U
BEPOATHOCTU COOBbITHI. Cily4ailHble OMBITHI C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B ONbBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haja CcOOBITUAMM: TepeceyeHue, OObEeIUHEHUE, MPOTUBOIOIOKHBIE
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEPOSITHOCTEW. JlepeBo  cilydaliHOro
skcriepuMenTa. @opmyia noinHou BepositTHocTH. HesaBrucrumMbie cOOBITHS.

KomOunaropnoe mnpaBuwino ymHoxeHus. llepecranoBku u dakropuan. Yucno
couetanuil. Tpeyronsuuk Ilackans. ®@opmyna Ounoma HeloToHa.

bunHapHblii ciaydaiiHbId ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 TepBoro ycrexa. Cepusi He3aBUCUMBIX
UcHbITaHUU bepHyIuin.

Cnydaitnas BennunHa. Pacnipenenenue BeposaTHocTel. J[narpaMmma pacnpeeneHus.
[Ipumepsl pactpeneneHuii, B TOM YUCie, TeOMETPUUECKOE U OMHOMUATIBHOE.

INPEAMETHBIE PE3YJIBTATHI

K xonity o6yuenns B 10 kiacce o0ydaronIuiics MOJyqIuT CICAYIONINE TIPEIMETHBIC
pPE3YIBTATHI:

YUTATh U CTPOUTH TAOJIUIIBI U AUATPAMMBI;

OTIEpUPOBAaTh TMOHATUAMH: cCpeaHee apudMeTHYecKoe, MearaHa, HauOoJbIIee,
HavMEHbIIIEE 3HAUCHUE, pa3MaX MACCUBA YMCIOBBIX JAHHBIX;

ONEPHUPOBATH MOHATUSAMHU: CIYYANHBIN SKCIEPUMEHT (OTIBIT) U ClIy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA WCXOJ]) CIyY4ailHOTO ONBITa, HAaXOJIUTh
BEPOSITHOCTA B OMBITaX C PABHOBO3MOXXHBIMHU CITyYaWHBIMU COOBITHSIMHU, HAXOIUTh U
CpaBHUBATh BEPOSTHOCTU COOBITHI B M3yUEHHBIX CIIyYalHbBIX SKCIIEPUMEHTAX;

HaXOauTh W (HOPMYITUPOBATH COOBITHS: TIEPECEUCHHEe W OOBEIUHECHHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAaHHOMY  COOBITHIO,  TIOJB30BATHCS
auarpaMMaMu Jiepa u GOpMyIIon CI0KEHHS BEPOSTHOCTEH MU PEIICHUH 33149,

OMEepUpPOBATH MMOHATUSIMU: YCIOBHAasi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HaxOJIUTh BEPOSTHOCTA C TMOMOIIBIO TpaBUJia YMHOXEHHS, C TMOMOIIBIO JepeBa
CIIy4alHOTO OMBITA;

MPUMEHSITh KOMOWHATOPHOE TMPABWIO YMHOXKEHHUSI TMPU PEIICHUH 3a]ay;

ONEepUpPOBATH MOHSATUAMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
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UCIIBITAHMM, yCIIEX U HeyAaua, HAXOJAUTh BEPOSITHOCTU COOBITUI B CEPUU HE3aBUCUMBIX
UCIIBITAHUI 10 TIEPBOTO yCIeXa, HAXOJUTh BEPOSITHOCTU COOBITUI B CEpUU UCTIBITAHUN
bepnyiu;

OIEPUPOBATH IOHATUAMU: CIy4allHas BEIUYMHA, PaACIIPEIEIICHUE BEPOSATHOCTEM,
JuarpamMma paclpeneacHusl.
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10 KJIACC
HanmenoBanue paznena KommyecTBo OcHoBHOE cofiepKaHHE OcHOBHbBIE BUIbI J€SATEILHOCTH
(TemsI) Kypca 4acoB 00ydJaronuxcs
[IpencraBienne JaHHBIX 4 [IpencraBienue JaHHBIX C TOMOIIBIO HN3BaekaTh HH(OpPMALMIO U3 TAOTHIH
W oTMcaTeNIbHas CTaTHCTUKA tabmui u nuarpamm. Cpennee JMarpaMm, UCMoOJIb30BaTh TAOJIUIIBIN
apudMeTnIecKoe, MeIMana, HauboJbIee 1 JUArpaMMBbI JUTsl TIPEICTABIICHUS
HauMEHbIIIee 3HAYCHUS, pa3Max, CTATUCTUYECKUX JTAHHBIX.
JTUCTIEPCHS], CTAaHAAPTHOE OTKIIOHCHHE HaxoauTsh oncaTtenbpHbIC
YUCJIIOBBIXHAOOPOB XapaKTEPUCTUKHU JTAHHBIX.
BoelaBurarb, KpPUTHKOBATH TI'HIIOTE3bI
XapakTepe Cly4yalHOW  HM3MEHYHBOCTH
ompenensomux e€ Gpakropax
Ciy4yaliHbI€ OTIBITHI 3 CrydaifHbIe SKCTIEPUMEHTHI (OTIBITHI ) Boiaeasitb Ha npuMepax ciydaiHbie

148 CJ'Iy‘IﬁfIHBIC CO6I)ITI/I$I, OIIBITEI C
PAaBHOBO3MOKXHbBIMHA
QJICMCHTAPHBIMH UCXOJaMU

cilydaiiHble COOBITHSI.
DJieMeHTapHbIE COOBITHS (UCXOIbI).
BeposaTHOCTB CitydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAXC
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

[IpakTnueckas pabota

COOBITHS B ONTMCAHHOM CITY4aifHOM OTIBITE.
D opMyJIHPOBATH YCIOBUS MPOBEICHUS
CIIy4aifHOTO OIIbITA.

HaxoauThb BEpOSTHOCTH COOBITHUIB
OTIBITaX C PABHOBO3MOYKHBIMH

HCXOIaMU.

MoaeanpoBaThb OIBITHI

C PaBHOBO3MO>KHBIMHU 3JI€MEHTAPHBIMU
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HCXOJIaMHU B XOJI€ IPAKTUYECKOU
paboThI

Omneparuu HaJ COOBITHSIMU,
CJIO’KEHHE BEPOSTHOCTEN

Onepanuy Haj COOBITUSMU: NIEPECEUEHHE,
00BbeAMHEHNE COOBITUH,IPOTUBOIIOJIOKHbIE
COOBITHSL.

Huarpammsl Diinepa. Popmyna

CJI0KEHHUSI BEPOATHOCTEN

Hcnoab30BaTh AuarpaMmel Ditiepan
CJIOBECHOE OMMCAHUE COOBITUH AJIs
($hOpMYITHPOBKU U U300paKEHUS
00BbEIMHEHUSI U TIEPEeCEUEHUsT COOBITUH.
Pemars 3a1a4u ¢ UCIOIb30BaHUEM
(hopMYyIIBI CII0KEHUST BEPOSITHOCTEH

Y cII0BHASI BEPOSITHOCTB, JIEPEBO
CITy4JaitHOTO OmbITa,hopmyna
TOJTHOM

BEPOSTHOCTH

1 HE3aBHCUMOCTD COOBITHM

VYcioBHas BEPOSITHOCTh. Y MHOKEHHE
BEpOSITHOCTEN. JlepeBo CiiydailHOTO
skcriepuMenTa. Gopmyna noJIHON
BeposiTHOCTH. HezaBrucrMble coOBITHS

Pemath 3a1aun Ha HaX0XACHUE
BEPOSITHOCTEH COOBITHI, B TOM YHCIIE
YCIOBHBIX C MIOMOIIBIO JIEpeBa CIy4aitHOro
OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITUMIIO
dbopMysie 1 IO opraHU3aIy CIy4yaitHOTo
OIbITA

OeMEHTHI KOM6I/IHaTOpI/IKI/I

Komb6unaropHoe npaBuio
ymHOxeHus. [lepectanoBkH

u (akTopuain. Uucno coueTaHuid.
Tpeyronbnuk Iackans. opmyna
6unoma Herotona

Hcnonb30BaTh IPaBUIIO YMHOXKEHUS IS
MIEPEYUCIICHUS COOBITHI

B CJIy4aifHOM OTIBITE.

IMoan3oBaThest hopmynoiin
TpeyroiasHukoM [lackans

JUISL OTIPEJIeNICHUs Y CIa COUeTaHUI

Cepuu nocnenoBaTenbHbIX
WCITBITAHUN

BunapHbIif ciryyaiiHblil ONBIT (MCTIBITAHUE),
ycnex 1 Heyaada. HesaBucumbie
ucnslTanus. CepHsi HE3aBUCUMBIX
UCIIBITaHUH J10 IIEPBOTO

Pa3ouBaTh clioXHBIC SKCIICPUMCHTBIHA
OTACIbHBIC UCIIBITAHU .

OcBanBaTb NOHATHS. HCIIBITAHUC,CCPUS
HE3aBUCUMBIX UCITBITAHUH.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnbiTaHui beprymm.
[IpakTnueckas padota

C UCTIOJIB30BAHUEM DIIEKTPOHHBIX
Ta0IHIL

IIpuBoaAMTHL IPpUMeEPBbI CEpUi
HE3aBUCUMBIX UCIIBITAHUMN.
Pemars 3a1a4u Ha TOUCK
BEPOSITHOCTEN COOBITHI B cepun
WCIIBITAHUH J0 NIEPBOIO yCIexa

Y B CEpUSX UCIBITAHUI bepHyIuu.
HN3yuaTh B X04€ NPAKTHYECKOM
PadoThI C UCTIOTH30BAHHEM
AIEKTPOHHBIX TAOJIUI] BEPOSATHOCTH
COOBITHI B CEPUAX HE3aBHUCUMBIX
HCTIBITAHU N

Cny4aliHble BETMYNHbBINA
pacnpeeneHus

Crnydaiinas BenuuuHa. Pacnipenenenue
BEpPOSITHOCTEM.

Huarpamma pacnpenenenusi. Cymma

U MIPOM3BEJICHHE CITy4aliHbIX BEJIUYHUH.
[Ipumepsl pacnipenienieHuid, B TOM YUCIe
reOMETPUYECKOe

¥ OMHOMHUAJIbHOE

OcBauBaTh NOHATHS: CITydaliHas
BEJIMYWHA, pacrpeiesieHre, Tabauma
pacnpezneneHus, AMarpaMma
pacnpeneneHusl.

IIpuBoauTH MpUMeEPHI pacupeiesiCHHi, B

TOM YHCJIe T€OMETPUUECKOTO U
ounomuanbHoro.CpaBHUBATH
pacnpeeneHus CIIy4aiHbIX BeJINUYUH
HaxoauTtp 3HaueHUs1 CyMMBI

Y IIPOU3BECHUS CyYaifHbIX BEIHYMH.
CTpouTh U pacno3HaBaTh reOMETPUYECKOE

1 OMHOMMAIBHOE pacupeaciiCHUC
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[ToBTOpEeHue, 0600IIeHNE, 5 OmnucarenpbHas CTaTUCTHKA. IHoBTOPATH N3YyUEHHOE
CHCTEMATU3ANHUS 3HAHUI CrnydaifHble OTIBITHI M BEPOSITHOCTH Y BBICTPaMBATh CUCTEMY 3HAHMI
CIIydaiiHbIX cOOBITHI. Onepanuu Hajl
COOBITUSIMH. DJIEMEHTBI
KOMOWHATOPHUKHU, CEpUU HE3aBUCUMBIX
HCITBITAaHUH
OBIIEE KOJIMYECTBO 34
JACOB I1O ITPOI'PAMME
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