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IHosicHuTEeNbHAS 3amUCKAa.

MatemaTika UrpaeT BakKHYIO pojib B (OPMHPOBAHUU Yy UIKOJIBHUKOB YMEHUS
YUUTHCA.

OOyuyeHne MaTeMaTUKE 3aKJIaJblBA€T OCHOBBI JUIsI (OpMHUpPOBaHUA NTPUEMOB
YMCTBEHHOM JEATENbHOCTU: WIKOJBHUKU Y4aTcsi TMPOBOAWUTH aHAJIN3, CpPaBHEHHE,
Knaccupukanuio  OOBEKTOB,  YCTAHABIMBATh  MPUUYMHHO-CIEJICTBEHHBIE  CBS3H,
3aKOHOMEPHOCTH, BBICTpaWBaTh JIOTHYECKHE IEMOYKU  paccyxieHuil. M3yuas
MaTeMaTHUKy, OHHU YyCBauBaIOT OMNpeeiéHHble OOOOIEHHBIE 3HAHUS M  CIOCOOBI
NneicTBU. YHUBepcaJbHble MaTEeMaTHYECKHE CMOCOObl TMO3HAHMS CIOCOOCTBYIOT
[EJIOCTHOMY BOCHPUSITHUIO MHUpPA, IMO3BOJSAIOT BBICTPAUBATH MOJEIH €r0 OTAEIbHBIX
MIPOILIECCOB U SIBJICHUM, a TAKXKESBIAIOTCA OCHOBOM (POPMHPOBAHUS YHHUBEPCAIBHBIX
y4eOHBIX JAeUCTBHI. YHUBepcalbHbIe y4deOHBbIE ICHCTBUS OOECIEUYMBAIOT YCBOEHUE
OpEeIMETHBIX 3HAHMM M MHTEJUIEKTYaJbHOE pa3BUTHE YydYalluxcs, (OPMUPYIOT
CIIOCOOHOCTh K CaMOCTOSATENIbHOMY TOMCKY U YCBOEHHIO HOBOM HMH(pOpPMAIMU, HOBBIX
3HaHUN U CIIOCOOOB JIEUCTBUMN, UTO COCTABIISIET OCHOBY YMEHHUS YUUTHCS.

Matemarudeckoe 0OpazoBaHHE SIBISIETCS O00s3aTElNbHONM M HEOTHhEMIIEMON YacThiO
o0miero oOpa3oBaHUsl Ha BCEX CTYMEHSX IIKOJbl. OOydeHHME MaTeMaTHKE Ha YpPOBHE
OCHOBHOT'O 00IIIEr0 00pa30BaHUSHAINIPABICHO HA TOCTUKEHUE CICIYIONINX IIEJICH:

1) 6 HanpaBJICHUU JTUIHOCTHOTO PA3BUTHSL:

* ¢opMUpOBaHUE TPEJCTABICHUNA O MAaTeMaTHKE KaK 4YacTh OOIIedYeoBeYeCKOn
KyJIbTYpbl, O 3HAYMMOCTH MATEMATHKW B Pa3BUTUU LMBUIU3AIUU U COBPEMEHHOTO
00111eCTBA;

* pa3BUTHE JIOTUYECKOTO ¥ KPUTHUECKOTO MBIIIICHUS, KyIbTYphl PeUH, CIOCOOHOCTH
K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMHUpOBaHNE HHTEIUICKTYATbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BEITEKAIOIMIUX U3 OOBIIEHHOTO OTIBITA;

* BOCTIHTAHHE KA4YeCTB JIMYHOCTHU, 00ECIEUMBAIOIIMX COIIMATBHYI) MOOUIIBLHOCTH,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSITETIbHBIC PEIICHNS;

* ¢dopMuUpOBaHHE KauyeCTB MBIIUICHUS, HEOOXOMUMBIX [UIsi aJanTaluud B
COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIIECTBE;

* pa3BUTHE WHTEpPEca K MaTEeMaTHYECKOMY TBOPUECTBY UM MaTeMaTHUYECKHUX
CIIOCOOHOCTEH;

2) B METanpeJAMETHOM HaIPaBJICHHUH:

* pa3BUTHE MPEACTABICHUI O MaTEMaTHUKe Kak JopMe OMMCaHUs U METOJIE TIO3HAHUS
JIEWCTBUTEILHOCTH, CO3JaHHE YCIOBUU IJii MPHOOpPETEHUsS NMEPBOHAYAIBHOTO OIBITA
MaTEeMaTH4YEeCKOT0 MOJAEITHUPOBAHUS,

 ¢dopMupoBaHHE OOIIUX CIIOCOOOB MHTEIIEKTYAIbHON e TENBHOCTH, XapaKTePHBIX
JUIST MAaTEMAaTUKW U SIBJISIONIMXCS OCHOBOM TMO3HABATEIBHOW KYJIbTYphI, 3HAUUMOMN ISt
pa3IMYHBIX cep YeTOBEUECKOM NeATeIbHOCTH;

3) B peIMETHOM HaTPaBJICHHUH:

* OBIQJICHHEC MATEeMATHYECKUMHU 3HAHUSMU W YMEHHUSMH, HEOOXOJUMBIMH IS
MPONODKEHUsT 00pa30BaHUs, W3YUYCHHUS CMEXKHBIX JUCIHHUIUIMH, TMPUMEHCHHUS B
MMOBCEHEBHOM KU3HU,

* co3ganue (yHIAMEHTa [UIsI MaTeMaTH4eCKOro pPa3BUTHUS, (POpPMUPOBAHHS
MEXaHU3MOB MBIIIICHUSI, XapaKTEPHBIX JIJI1 MAaTEMAaTUYECKOM J1eATeIbHOCTH.

B opranmzamuum  y4eOHO-BOCIUTATENBHOTO MPOIECCAa BAXHYIO pPOJIb WUTParoT
3agaud. OHU SBISAIOTCS M 1EJIbIO, M CPEACTBOM oOOydyeHus. BaxkHbIM yclioBHEM
MPABWIBHOW OPraHMU3aIluU 3TOTO IMpoIlecca SIBISIETCS BBHIOOP pallMOHAIBHONH CHCTEMBI



METOJIOB W TPHEMOB OOydYeHHs, CHEIU(PUKA PEmaeMbIX O0pa3oBaTENbHBIX U
BOCIUTATEIBHBIX 3a/1a4.

[enpto u3yuyeHHss Kypca MaTeMaTUKH B 5-6 Kjaccax SBIAETCA CUCTEMATHYECKOE
pa3BUTHE TOHATUS YHCJA, BBIPA0OTKA YMEHHI  BBIMIOJHATH YCTHO M MHCHMEHHO
aprudMeTHUeCKre JeHCTBUS HaJ YHCIaMH, NTEPEBOAUTh MPAKTUUYCCKUE 3aJauyd Ha
SA3bIK MAaTEMaTHUKH, TOATrOTOBKA YyYallMXCS K M3YYCHHIO CUCTEMATHYECKUX KYpCOB
anreOpsl 1 reometpuu. Kypc cTpouTcs Ha HHIYKTUBHOM OCHOBE C TPHUBIICUCHUEM
AJIIEMEHTOB JCAYKTUBHBIX PACCYXKICHUN U 00eCTIeYMBaeT YPOBHEBYIO MU PepeHITHAINIO.
3agauynKypca MaTeMaTUKH B 5 — 6 Kiaccax:

1) pa3BUBaTh HABBIKU BBIYUCIICHUI ¢ HATYPaJbHBIMUA YHCIAMH,

2) OBIIaJicBaTh HaBbIKAMH PaOOTHI C OOBIKHOBECHHBIMHU M JCCITHYHBIMHU JIPOOSMHU;

3) oBiaaeBaTh HaBBIKAMHU PAOOTHI CIIOJOKUTECILHBIMHA U OTPHUIIATEIBHBIMHU YUCIIAMU;

4) dopmMupoBaTh MpeacTaBIeHne 00 HCIIOIb30BAHUN OYKB IS 3alIUCH BBIPAKEHUN U
CBOMCTB apu(PMETUUECKUX JEHCTBHIA;

5) dopmupoBaTh HaBBIKK IO COCTABJICHHIO JIMHEWHBIX YPaBHCHHIA,

6) mpoaoIDKATh 3HAKOMCTBO C T€OMETPUYCCKUMHU MTOHATHSIMU;

7) pa3BUBaThb HAaBBIKM IOCTPOCHHUS TI'COMETPHUYCCKUX (UIYp U  H3MEPCHHS
TEOMETPUUECKUX BEITUYHNH.

Llenpro n3yueHus Kypca aiareOpsl B 7 - 9 Kjaccax sBISICTCS Pa3BUTHE BBIUMCIUTEIBHBIX
YMEHHUH 10 YPOBHS, MO3BOJISIONIETO YBEPEHHO MCIOJIB30BaTh MX MPHU PEUICHUM 3ajad
MaTEeMaTHKU U CMEXHBIX MPEAMETOB, YCBOCHHUE ammapara YpaBHCHUN U HEPABEHCTB Kak
OCHOBHOTO CpEJCTBa MATEMAaTHYECKOrO MOJCIMPOBAHUS 3aJay, OCYIIECTBICHUE
(YHKIIMOHAJIBHOW TIOJATOTOBKHM IITKOIBHUKOB. Kypc XapakTepu3yeTcss MOBBIIICHHEM
TEOPETUYECKOTO YPOBHS OOYYEHHS, TOCTEIEHHBIM YCHUJIUEM POJIH TEOPETHUECKUX
00001IeHU U JACNYKTHBHBIX 3aKIIOYEHUN, a TakKe OO0ecCleunBacT YpPOBHEBYIO
muddepenmuanuto. [IpukiaaHas HapaBISHHOCTh PACKPHIBAET BO3MOXXKHOCTh M3ydaTh H
pelaTh NPaKTUUYECKUE 3a/1auH.

3amauu Kypca anreopsl B 7 — 9 kinaccax:

1) dbopmupoBaTh MNPAKTUYSCKUE HABBIKM BBIIOJHCHUS YCTHBIX, ITHChMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYUCIICHUI;

2) OBIAJICHHE CUMBOJHYCCKUM SI3bIKOM ajreOphl;

3) BbIpabaThiBaTh (OPMaIbLHO-ONICPATUBHBIC alreOpandyeckue YMEHHs M MPUMCHSThH
UX K PEIICHUI0 MaTEMAaTHYECKUX U HEMAaTeMaTUUECKUX 3a/a4;

4) Hay4YMTBCS HCIIOJIB30BaTh (PYHKIIMOHAIBHO-TpAUUYECKUE TMPEACTABICHHUS IS
OTMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

5) MoNy4HTh MPEACTABICHUS O CTATUCTUYCCKHUX 3aKOHOMEPHOCTSX B peajbHOM MHPE
M O Pa3JIMYHBIX CIIOCO0aX MX M3Y4eHUsS, 00 0COOCHHOCTSIX BBHIBOJOB M IIPOTHO30B,
HOCSIIITUX BEPOSATHOCTHBIN XapaKTep;

6) mpomoimKaTh BEIpaOATHIBATH YMEHUS BBIMOJIHATE ACHCTBUS Hal CTCIICHIMU;

7) HAy4YUTBCS COCTABJIATH M KCIIOJIb30BAaTh AJITOPUTMBI M  QJTOPUTMHUYECKUE
MpeAnucaHus Mpu pelieHue 3a1ay;

8) Hay4YHTHCS BBITOIHITH JCHCTBHS HAJ MHOTOUJICHAMU;

9) Hay4yuTbCS pemaTh CUCTEMBI pa3JIMYHBIX YPAaBHCHUH M TPUMEHATh WX IPH
pEIIeHUU TEKCTOBBIX 3a]1ay;

10)I03HAKOMHUTBCS  C  HAYaJdbHBIMH  TMOHATHSAMH, MICAMH H  METOJIaMH
KOMOWHATOPUKH, TEOPUHU BEPOSTHOCTH M CTATUCTHUKH.

[enpto u3yyeHus: Kypca reoMeTpuu B 7-9 Kiiaccax sIBJASI€TCS CUCTEMATUYECKOE U3yUeHUE
CBOICTB TreoMeTpudecKux (uryp Ha IIIOCKOCTH, (OPMUPOBAHHME MPOCTPAHCTBEHHBIX



IIPEACTABICHUM, pa3BUTHUE JIOTMYECKOTO MBIIUIEHUS M IOATOTOBKA  amIapara,

HEOOXOJIMMOTO /JIsl U3YUYEHHS] CMEXHBIX TUCUUIUIMH U Kypca CTEPEOMETPUU B CTAPIIUX

kjaccax.B  ocHOBe MOCTpoeHuss JaHHOro Kypca JIeKUT uaed  o0ydyeHwus,

COOTBETCTBYIOLIAsl COBPEMEHHBIM MPEACTABICHUAM O LENSIX IIKOJIBHOIO 00pa3oBaHuUs U

yzenstonias 0co00oe BHUMaHUe JIMYHOCTH YUYEHHKA, ero HHTEepecaM U ClIoCOOHOCTSIM.
3agaun Kypca reoMeTpuu B 7 — 9 kiaccax:

1) pa3BuTHE JIOTUYECKOTO MBIIUIICHUS W PEYH — YMEHUS JIOTHYECKH O0OOCHOBEHIBATH
CYXKJIEHUS, TIPOBOJIUTHh HECJIOXKHBIE CHUCTEMATH3alUM, MPUBOJIUTH MPHUMEPHI U
KOHTPIPUMEPHI, HUCIOJIb30BATh PA3JIMYHBbIE SI3bIKM MAaTE€MATHUKHU (CIOBECHBI,
CUMBOJIMYECKHH,  rpapuueckuil)  Ans  WUIIOCTPallMd,  WHTEpHpeTaluu,
apryMEHTAllMM U 1I0KA3aTeIbCTBA;

2) pa3BHUBaTh MPOCTPAHCTBEHHBIE MPEICTABICHUS U N300pa3UTEIIbHBIC YMEHUS;

3) ocBoWTH OCHOBHBIC (DaKThl M METO/IbI IJITAHUMETPHH;

4) TpOIOIKUATH 3HAKOMCTBO C IMPOCTEHIIMMHU TPOCTPAHCTBEHHBIMU TEIaMH H HX
CBOMCTBaMU,;

5) OCBOWTH AITOPUTM PEIICHUS 33]a4 Ha MOCTPOCHUE, BBIYMCICHHE T€OMETPHUECKUX
BEJINYUH;

6) ¢dopMupoBaTH TPEACTABICHUS O TECOMETPUM KaK YacCTH OOIICYEITOBCUCCKON
KYJIbTYPbl, TOHUMAaHUS 3HAYUMOCTH T€OMETPHUH sl OOIIECTBEHHOTO IIporpecca;

7) OCBOMTBICOMETPUYCCKHE 3HAHHUS W YMCHHS HEOOXOIUMBbIC B ITOBCEIHEBHOM
JKU3HHU.

[Iporpamma mo3BoJsieT o0ecrnednTh (POPMUPOBAHHME KaK IMPEIMETHBIX YMEHHIA,
TaK M YHHUBEpPCAJbHBIX YYEOHBIX JIEHCTBUM IIKOJHLHUKOB, a TaKXe CIIOCOOCTBYET
JNOCTHKEHUIO  omnpenenéHHbix BO PI'OC  JIHYHOCTHBIX pE3ysbTATOB, KOTOPHIE B
JAJIbHEHIIEM ITO3BOJIAT YYaIllMMCS IMPUMEHSTh IOJYYCHHBbIE 3HAHMS W yMEHUS JUIS
pelIeHus Pa3IuyHbIX KU3HEHHBIX 3a/1a4.

Hacrosimas mporpamMmma 1o MaTeMaTHKe /s YPOBHS OCHOBHOIO OOIIEro
o0pa3oBaHus SABISETCS JOTMUYECKUM MPOJOKEHUEM MPOTPAMMBIUISI HAYAIbHOM IIKOJIbI
Y BMECTE C HEH COCTaBJIAET OMMCAHME HEIPEPBHIBHOIO Kypca MaTeMaTuku ¢ 1-ro mo 9-i
KJ1acc 0011e00pa3oBaTEeIbHOM IIKOJIBI.

B ocHoBe copepxaHusi 00y4eHHs] MaTE€MaTHKE JIEKHUT OBJIAJIEHUE YYAIIUMUCS
CIEIYIOLIAMU BHJIAMHU KOMITIETEHIWH: MPEIMETHOM, KOMMYHUKATHUBHOM,
OpraHU3alMOHHON M OOIEKYIbTYpHOU. B COOTBETCTBUU C STUMU BUAAMH KOMITETEHITUH
BBIJICJICHBI TJIABHBIE COJEPIKATEIbHO-LICJIEBBIE HANPABICHUS  PA3BUTHUs y4alUXCs
cpeacTBaMu npeamera «Martemartnkay.

IIpeamernas kommereHums. [log mnpeaMETHOM KOMIIETEHUHMEN ITOHUMAETCS
OCBEJOMJIEHHOCTD ILIKOJIBHUKOB O CUCTEME OCHOBHBIX MAaT€MAaTHUYECKUX IPEICTABICHUN
U OBJIaJICHUE UMH HEOOXOIUMBIMH TIPEIMETHBIMH yMeHUAMH. DopMUPYIOTCS
cienyroue o0pa3yroume 3Ty KOMIETSHIIMIO MPEACTABICHUS: O MATEMAaTHUYECKOM SI3bIKE
KAK CPEACTBE BBIPAKECHUSA MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM W T.A.; O
MaTeMaTU4EeCKOM MOJCIMPOBAHUM KaK OJHOM H3 BaXXHBIX METOJIOB IIO3HAHUS MHpA.
dopmupyroTca cieayronpe o0Opasyroue 3Ty KOMIETEHIMI0 YMEHHS: Cco37aBaTh
NpOCTEHIINEe MaTeMaTUYecKhue Mojenu, paboTarb ¢ HUMH M HHTEPIPETUPOBATH
NOJyYCHHBIE PE3YyJbTaThl, MPUOOPETaTh W CUCTEMATH3MPOBATh 3HAHHUS O CIOCOOax
pelieHnss MaTeMaTH4eCKUX 3a]ay, a TaKKe NPUMEHSATh 3T 3HAHUS U YMEHHS IS
peuIeHns MHOTUX )KU3HEHHBIX 3a/1a4.

KommyHukaruBHass kommnereHuMs. [lox KOMMYHUKAaTMBHOM KOMIIETCHUUEH
NOHHUMAETCsl COOPMUPOBAHHOCTh YMEHHUS SICHO U YETKO HM3JIaraTb CBOM MBICIH, CTPOUTH



apryMEHTHPOBAHHBIE PACCYXKJCHMs, BECTU JIMAJIOT, BOCIPUHHMMAsT TOYKY 3pPEHHUS
co0eceTHUKa U B TO K€ BpeMs MojBepras e€ KpUTHUYECKOMY aHaIMU3y, OTCTauBaTh (MpU
HEOOXOJMMOCTH) CBOKO TOYKY 3pEHUs, BBICTpauBas CHUCTEMY apryMEHTaluu.
®opmupyroTcs o0pa3yrole 3Ty KOMIETEHIMI0 YMEHUs, a TaKXKe YMEHHs W3BJIEKaTh
UH(OPMALIUIO U3 Pa3HOTO POja UCTOUYHUKOB, MPeoOpa3oBbIBas €€ Mpu HEOOXOJUMOCTH B
npyrue GopMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.J1.).

OpranusanuoHHas kKommnereHuus. [lox opraHu3alMOHHON KOMIIETEHUMEH
noHUMaeTcss CHOPMUPOBAHHOCTh YMEHHUS CaMOCTOSITENIbHO HAXOAWUTh M TPHUCBAUBATh
HEO0OXOIMMbIE y4yalluMcsl HOBbIE 3HaHHs. DOPMUPYIOTCS CIENyIOUIEe 00pa3yIoIfe 3Ty
KOMITETCHIIMIO YMEHUS: CAMOCTOSITEIbHO CTaBUTh yueOHYI0 3a7auy (11e1b), pa30uBaTh €&
Ha COCTaBHbIE YacTH, Ha KOTOpPBIX OYJET OCHOBBIBATHCS MpoLEcC €€ pelIeHus,
aHAJIM3UPOBATh PE3YNbTAT JIEHCTBUSA, BBISBIATH JOMYIIEHHbIE OUIMOKHM W HETOUYHOCTH,
UCIPABJIATh UX U MPEJCTABIATh MOJIYYSHHBIN pe3ynbTat B (hOpMe, JIETKO AOCTYITHON IS
BOCIIPUATHUSA IPYTUX JIFOAEH.

Oo0mekyabTypHasi  kommnereHuusi.Ilon  oOmeKynbTypHON — KOMIETEHIIUEH
MIOHUMAETCSd  OCBEIOMJIEHHOCTh  IIKOJBHHUKOB O MAaTeéMaTHKE KaK dJIEMEHTE
o011e4enoBeYecKo KyJIbTyphl, €€ MECTe B CHCTEME JAPYTUX HayK, a Takxke €€ poju B
Pa3BUTUM TIPEICTABICHUN YEIOBEYECTBA O LIEJIOCTHOM KapTuHEe mupa. Dopmupyrorcs
clenyronme o0pa3ymlie STy KOMIIETCHIIMIO TpeJCTaBiIeHUs: 00 ypOBHE pPa3BUTHUS
MaTE€MAaTHKU Ha Pa3HbIX HUCTOPUYECKUX ITaNax; O BHICOKOM MPAKTUYECKON 3HAYMMOCTH
MaTeMaTHKA C TOYKM 3PEHHUS CO3JIaHUsl M PAa3BUTHS MaTEpPUATBHON KYJIbTYphI
YeJI0BEYEeCTBa, a TAKKE€ O BAXHOW POJM MATEeMATHKU C TOYKU 3peHUs (HOpMHUpPOBAHUU
TaKMX Ba)XHEHIIMX 4YepT JIMYHOCTU, KAK HE3aBUCHUMOCTb M KPUTUYHOCTH MBIIIJICHUS,
BOJISI U HACTOMYHMBOCTH B JIOCTHXKCHHUH IIEJIH U JIP.

Onucanue mecTa y4eOHOro npeaMera B y4eOHOM ILIaHe
JlanHas mporpaMMa paccurtana Ha 845 4, MpeayCMOTPEHHBIX B Y4EOHOM IUIaHENpUKa3
Nel57-ox ot 21.08.2023r.. U3yueHue MaTeMaTHKHU OCYIIECTBIISIETCS B 00bEME:
9 knmacc — 165 u (anrebpa, reomeTpus).

Onucanne HEHHOCTHBIX OPHEHTHPOB

[Ipenmer «AnreOpa» BKIOYACT HEKOTOPHIC BOMPOCH apU(PMETUKH, Pa3BUBAOIINE
YHCJIOBYIO JIMHUIO 5 - 6 KJIaccoB, COOCTBEHHO aire0panyeckuil MaTepua, 3JeMeHTapHbIe
(GyHKINH, a TAKXKE JIEMEHTHI BEPOSITHOCTHO-CTATUCTUYECKOM JTMHUU.

B pamkax ydeOGHoro mpeamera «l'eomMeTpusy» TpaJMIIMOHHO H3Y4alOTCsl €BKIIMIOBA
FeOMETPHS], DJIEMEHThI BEKTOPHOI anredpbl, reOMETpUYeCcKHe MPeoOpa3oBaHuUs.

B cwiy HOBH3HBI [ IIKOJBI BEPOATHOCTHO-CTATUCTUYECKOTO MaTrepuana |
OTCYTCTBUSL ~METOAMYECKMX TpaAuluil BO3MOKHA BapUaTUBHOCTb IIpU  €rO
CTpYKTypupoBaHuU. Hadano m3ydeHUs COOTBETCTBYIOILETO MaTepuajia MOXET ObITh
OTHECEHO M K 5 - 6, M K 7 - 9 KJtaccam.

JInuHOCTHBIE, MeTanpeMeTHbIE U NPeIMeTHbIE Pe3yJbTAThI 0CBOCHHUS Y4eOHOI 0

npeamMera
JIMYHOCTHBIMU pe3ylbTaTaMu HU3y4deHHs Tnpeamera «Marematuka» (B BuUAe
CIeylomuX Y4eOHBIX KypcoB: 5 - 6 kmacc — «Marematuka», 7 - 9 kmacc —

«Maremartuka» («Anredpa» u «I'eomMeTpus») ABISIOTCS CIEAYIONINE Ka4eCcTBa:
— HE3aBUCHUMOCTb U KPUTHYHOCTH MBIIIUICHUS;

— BOJIS U HACTOWYUBOCTH B JIOCTH)KCHHUH LIEITH.

CpencTBoM JOCTUXKEHUS ITUX PE3YJIbTATOB SIBISETCS:

— cucTeMa 3a/1aHnui y4eOHUKOB;



— IpeJCTaBJICHHAs B yUEOHUKAX B SIBHOM BHJI€ OPraHU3alMsl MaTepuaa 1o IpUHLHUITY
MUHHUMAaKCa;
— UCIOJIb30BaHNE COBOKYITHOCTH TEXHOJIOTHI, OPUEHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEIbHOCTU U KPUTUYHOCTH MBILUIEHHS: TEXHOJIOTUSI CUCTEMHO -
NESTENBHOCTHOTO MOX0/1a B 00y4E€HUHU, TEXHOJIOTHS OLIEHUBAHHUS.

MeranpeagMeTHbIMU  pe3ylbTaTaMU M3y4YeHUs Kypca «MaremaTuka» SBISIETCS
(dbopMupoBaHUE YHUBEpCAIbHBIX Y4eOHbIX AeicTBuil (YVY /).

PerynstuBubie YV /:

7-9-ii Kkaaccel

— CAaMOCTOSITENIbHO OOHapyX uBaTh M (opMyaupoBarh MpoOJeMy B KIACCHOW U
WHMBUIYaJIbHON yueOHOUN A TEeNbHOCTH;

— BBIIBUTaTb BEpPCUU pEIICHUS MpoOJIeMbl, OCO3HABAaTh KOHEYHBIM pe3yNbTar,
BBIOMpATh CpENCTBAa JOCTHIKEHHUS IeNM W3 TMPEUIOKEHHBIX MM WX HCKaTh
CaMOCTOSTEIBHO;

— COCTaBJATh (MHOWMBHUIYAIbHO WM B TPYIIE) IUIAaH pEIICHUs MPOOIeMbl
(BBITTOJTHEHUSI TIPOCKTA);

— oA0MPaTh K KaKJ10i nmpodieme (3a7aue) aJeKBaTHYIO €l TEOPETHUECKYIO MOJIEIb;

— paboTas MO MPEMJIO)KEHHOMY WM CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHy,
UCIIOJIb30BAaTh HApsily C OCHOBHBIMU U JIOTOJHHUTENbHBIE CpEJCTBA (CIpaBOYHAs
JUTEpaTypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED);

— IUIAHUPOBATh CBOIO MHJIMBUIyaJIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPHIO;

— paboTaTh MO CaMOCTOSITENILHO COCTABJICHHOMY IUIaHY, CBEPSAACH C HUM H C LIEJbIO
NESITENbHOCTH, UCTIPABIISSI OLIUOKH, UCTIONB3Ys CAMOCTOSITENIEHO TI0JI0OpaHHbIE CPEICTBA
(B ToM uncine u naTepHer);

— cBOOOJIHO MOJIb30BAThCS BHIPAOOTAaHHBIMHU KPUTEPUSIMHU OLIEHKU M CAMOOILICHKH,
UCXOJIS U3 TS U UMEIOIIUXCS KPUTEPUEB, pa3inyas pe3yibTaT U CocoObl JeHCTBU;

— B XOJI€ NIPEACTABIICHUS [IPOEKTA J1aBaTh OLIEHKY €0 pe3yibTaTaM;

— CaMOCTOSITEJIbHO OCO3HABATh MPUYMHBI CBOETO ycCIiexa WM HeycleXa U HaXOAUTh
crocoObl BBIXO/Ia U3 CUTYallMU HEYCIeXa;

— YMETh OIIEHUThH CTEINEHb YCIENTHOCTU CBOEW WHIMBUAYaTbHOW 00pa3zoBaTeIbHOU
NEeSTENbHOCTH;

— JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4epTaM XapakTepa («KakoB s»),
OINPEEINATh HAPABIEHUS CBOEIO Pa3BUTHS («KaKHUM sl XO4Y CTaTh», «YTO MHE JJIs 3TOT0
HaJIO CIETaThy).

CpenctBoM (GopMHUpOBaHHS PETYIATUBHBIX YY/[ CilyKaT TEXHOJIOTHUS CHCTEMHO -
NEATENBHOCTHOIO MMOAXOJa Ha JTale HM3y4YEeHHs HOBOIO Marepuaiga M TEXHOJIOTHUs
OLIGHWBAHUS 00pa30BaTENIbHBIX JOCTIKEHUH (YyUeOHBIX YCIIEXOB).

ITo3naBarensubie YV /:

7-9-1 ky1acepl

— TPOM3BOJILHO aHAJTM3UPOBAThH, CPABHUBATD, KIACCU(UIIUPOBATH U 0000IIATh (GaKThl U
SBJICHUS;

— OCYILECTBIISATh CPaBHEHHUE, CEPHAIMIO M KJIACCU(PHUKAIUIO, CAMOCTOSATEIBHO BHIOHMpas
OCHOBAaHMS W KpPUTEpPUM JUIsl YKAa3aHHBIX JIOTMYECKMX ONepauui; CTPOUTh
KJaccu(uKanuio myTéM JUXOTOMUYECKOTO JIeTICHHs (Ha OCHOBE OTPHUIIAHHMS);

— CaMOCTOATEIBbHO CTPOUTh JIOTHYECKH OOOCHOBAaHHOE pACCYXKJEHUE, BKIIOYAIOIee
YCTaHOBJIEHUE PUYNHHO-CIIECTBEHHBIX CBS3EH;

—  CaMOCTOATEIBHO CO3/1aBaTh MaTEMaTUUECKUE MOJIENH;



— COCTaBJIATb TE3UCHI, pa3JIMYHble BHUABl IJIAHOB (MPOCTBIX, CIOXHBIX U T.IL).
[TpeoOpa3oBbiBaTh HMH(OpPMALKMIO M3 OAHOIO BHJAA B Jpyroil (TaGiaumy B TEKCT,
JarpaMMmy M Ip.) ¢ TOMOIIBIO YUUTES;
— NPOU3BOJILHO BBIYMTHIBATH BCE YPOBHU TEKCTOBOM MH(OpMAINY;
— CaMOCTOSITEIbBHOYMETh ONPEeAE AT BOZMOXKHbIE UCTOYHUKH HEOOXOAUMBIX CBEJICHU,
IPOU3BOINUTH MOUCK MH(OPMAIIMH, aHAIM3UPOBATh U OLEHUBATh €€ JOCTOBEPHOCTH;
— MIOHUMas O3ULUIO JIPYroro 4ejJ0BeKa, pa3andarh B €ro peu: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeIbCTBO (ApryMEHThI), (aKThl, TUIIOTE3bl, AKCUOMBI, Teopuu. Jljis 3TOro
CaMOCTOSATEIbHO HCIOJIB30BaTh PAa3JIMYHbIE BBl YTEHHs (M3ydaroliee, MPpOoCMOTPOBOE,
03HAKOMUTENIBHOE, IOUCKOBOE), MPUEMBI CIYIIAHMUS;
— CaMOMY CO03/1aBaTh UCTOYHUKH MH(OpPMAIIMU pPa3HOIO THIA U JUIs Pa3HbIX ayIUTOPUH,
co0mo1aTh MHPOPMALIMOHHYIO TUTMEHY U MpaBuiia HH()OPMAMOHHOM 0€30IacHOCTH;
— TPOM3BOJBHO YMETh MHCIIOJIb30BaTh KOMIIBIOTEPHbIE U KOMMYHUKAllMOHHBIE
TEXHOJOTUU KaK HHCTPYMEHT J[UId JOCTHKEHHUS CBOMX LeJeil. YMeTb BbIOMpaTh
aJIeKBaTHBIE 3a/1a4€ HHCTPYMEHTAJIbHbBIC IPOrPAMMHO-AIIAPATHBIE CPEJICTBA U CEPBHCHI.
CpenctBom (opmupoBaHuss mNo3HaBaTenbHbIX YVYJI ciayxar ydeOHBIH MaTepuan u
NPEK/e BCEro NPOAYKTUBHBIC 3a/1aHUs yUeOHUKA.

— Hcnonp30BaHne MaTeMaTHUECKUX 3HAHUH AJI pEIIeHUs Pa3IMYHbIX MaTEMaTUYECKUX
3a]1a4 ¥ OLEHKHU MOJIyYEHHBIXPE3YIbTaTOB.

— COBOKYITHOCTh YMEHUH 110 MCTIOJIb30BAHUIO JJOKA3aTEIbHOW MaTeMAaTUYECKON peyH.

— COBOKYNHOCTh YMEHUU 1O padoTe ¢ MHpOpMauueld, B TOM YUCIE U C Pa3IUMYHBIMU
MaTeMaTUYECKUMH TEKCTaMH.
— VYMeHHs UCHOJNb30BaTh MaT€MaTHYECKUE CpEACTBAa JUISI M3YYEHUS U OIUCAHMS
pEaJIbHBIX MPOLIECCOB U SBJICHUH.
— He3aBHUCcUMOCTh M KpUTUUHOCTH MBILIUICHHUS.
— Bonst 1 HaCTOWYMBOCTB B TOCTHXKEHUH LIEIH.
KommyHnukatuBabie YV /I:
7—-9-1i kmaccel
— CaMOCTOATEIbHO OPraHM30BHIBATH y4eOHOE B3aMMOJICHCTBHE B Tpymie (ONpeneisTh
oO11Me ey, 10roBapuBaThCs APYT C APYroM H T.1.);
— YMETb OTCTauBasi CBOIO TOUKY 3pEHUS, IPUBOJUThH apTryMEHTHI, MOATBEPKIas UX
dakramu;
— CaMOCTOSITENIBHO B JUCKYCCUM YMETh BbIIBUHYTHh KOHTPAPTyMEHTHI;
— YYHUTBCSI KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IIPU3HABaTh
OmM1OOYHOCTH CBOETO MHEHHS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBAThH €T0;
— NOHMMAasl MO3ULMI0 APYTOro, CAaMOCTOSATEIBHO pa3anuyarh B €r0 PeUn: MHEHUE (TOUKY
3peHus), I0Ka3aTeIbCTBO (apTyMEHTHI), (DaKThl; THUIIOTE3bI, aKCUOMBI, TEOPHH;
— YMEThb CaMOCTOSITEJIbHO pa3peliarh KOH(IUKT — BBISIBICHHE MPOOJIEMbl, MOUCK M
OIICHKA CIIOCOO0B pa3pelieHnst KOH(IUKTa, IPUHATUE PEUICHUS U €T0 peaan3alus;
— CaMOCTOSATEIBHO YMETh B3IJISSHYTh HA CUTYAlMIO C MHOM MO3ULIMU U JOTOBAapUBATHCS C
JHOJbMU UHBIX MO3HUIIHM.
CpenctBoM dbopMHpOBaHUS KOMMYHMKaTHUBHBIX YVY]J[ ciyxkaT TEXHOJOTHUs
npobIeMHOro 00ydeHus1, OpraHu3anus padoThl B MAJIBIX TPYIIAX, TAKKE UCIIOIb30BAHNE
Ha ypOKaxX T€XHOJOTMHU JIMYHOCTHO - OPUEHTUPOBAHHOTO U CUCTEMHO - JI€ATEIbHOCTHOTO
00yJeHusl.
IIpenmeTHbIMM pe3yJibTaTaMHM H3y4yeHUs npeamera «MaTeMaTuka»  SBISIOTCS
CIIEIYIOLIME YMEHUS.
- HaXOJWUThH BEPOSTHOCTHU MPOCTEHIINX CIydailHBIX COOBITHIA;



8-11 xmacc
Aure0pa
Hcnonb30BaTh IpU pelIEHUH MAaTEMaTUYECKUX 3a/1ad, UX OOOCHOBAHMHM U TPOBEPKE
HaWJICHHOI'O PEUICHUsI 3HaHUE O:
- anreOpandecKoi 1poOu; OCHOBHOM CBOMCTBE IpOOH;
- IpaBuiax AEUCTBUH C aaredpandeckuMu ApoOsIMu;
- CTeNeHsX C LEJIbIMU MTOKa3aTelsIMU U UX CBOMCTBAX;
- CTaHAApTHOM BHJE YUCIIA;
- (GYHKUMAX, UX CBONCTBAaX U rpadukax;
- MOHSATHH KBaJPaTHOI'O KOPHS U apu(pMETUYECKOTO KBAIPATHOTO KOPHS;
- CBOMCTBax apu(phMETUUYECKUX KBAJIPATHBIX KOPHEH;
- (¢opmyne 11 KOpHEH KBaJIpaTHOTO ypaBHEHMUS;
- TeopeMe Buera 11 npuBeA€HHOrO U OOIIET0 KBaAPaTHOIO YpaBHEHMUS,
- OCHOBHBIX METOJAaX pEIICHHUs LENIbIX palOHAJbHBIX YpPaBHEHHMH: METOE
pa3JI0KEHUsI HA MHOKUTEIN U METO/IE€ 3aMEHBI HEU3BECTHOM;
- METO/Ie peIeHuUs IPOOHBIX pallMOHATIbHBIX YPaBHEHU;
- OCHOBHBIX METO/IAX PELIECHUSI CUCTEM PallMOHAIBHBIX YPABHEHMUIA;
- COKpariaTh airedpandeckue 1poou;
- BBINOJIHAT apu(MeTuIecKre JecTBUs ¢ anreOpanyecKuMu Ipoosimu;
- MCII0JIB30BATh CBOMCTBA CTENEHEN C LIEJIBIMH MOKA3aTEISIMU [IPU PEILICHUH 3a/a4;
- 3aMMChIBAaTh YKCIIa B CTAHAAPTHOM BUJE;
- BBINOJIHATH TOX/IECTBEHHBIE TPE0Opa30BaHMsl pallMOHAIBHBIX BBIPAXKECHU;
- CTpOUTH rpaduku GYHKIUH , , U UCIOIB30BATh UX CBOICTBA IPH PEIICHUU 33/1a4;
- BBIUYUCIISATh apUPMETHUECKHE KBAPATHBIE KOPHU;
- IPUMEHSTh CBOMCTBA apu(hMETUUECKUX KBAPATHBIX KOPHEH MPH PEIICHUN 3a/1ay;
- CTpOUTH IpaduK QYHKIUN U UCIOJIH30BATh €r0 CBOWCTBA IPHU PELICHUN 33/]a4;
- pelaTh KBaJApaTHbIE YPABHEHUS;
- NpUMEHSTh TeopeMy Buera npu penieHun 3aaay;
- pelaTh Leble PalOHaIbHbIE YPABHEHHS METOJOM Pa3JI0KEHUsI HA MHOXKHUTENN U
METOJIOM 3aMEHbI HEU3BECTHOM;
- pemaTth ApOOHbIE YPAaBHEHHUS,
- pelaTh CUCTEMBI PallMOHAJIbHBIX YPAaBHEHUN;
- pelaTh TEKCTOBBIE 3aJJa4M C IOMOUIbIO KBAJAPATHBIX U PAllMOHAIBHBIX YPaBHEHUIN
U X CUCTEM;
- HaXOJUTh PELICHUS (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
MCIOJIB3YIOTCSI MATEMAaTUYECKHUE CPENICTBA;
- co3aaBaTh NPOAYKT (pe3yJIbTaT MPOEKTHOM JEATENBHOCTH), Uil U3Y4YEHHS M
OMMCAHMSI KOTOPOT'O UCIIOJIb3YIOTCS MaTeMaTHUYECKHUE CPECTBA.
I'eomeTpus
Hcnonp30BaTh NpU pEelIEHUM MAaTEMaTUYECKHMX 3a/1ad, MUX OOOCHOBAHMHM WU TPOBEPKE
HaWJICHHOI'O PELICHUsl 3HaHUE O:
- ONpeJeNICHUH TMapajiejorpaMma, pom0a, TMpsSMOYrojibHHKA, KBajpara; HX
CBOMCTBAxX U IPU3HAKAX;
- OINPEJIEJIEHNHN TPANELUH; dJIEMEHTAX TPANECLUH; TEOPEME O CPEIHEN JINHUU
Tparneuuy;
- OTIpE/ICICHUN OKPYKHOCTH, Kpyra U UX 3J€MEHTOB;
- TeopemMe 00 U3MEPEHHUH YTIIOB, CBI3aHHBIX C OKPYKHOCTBIO;



- ONpEEJICHNH U CBOWCTBAX KACATEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JIByX KacaTeJIbHBIX, IPOBEJEHHBIX U3 OJHON TOUYKH;

- ONPEIEICHNN BIMCAaHHOM U ONIMCAHHOW OKPYXKHOCTEH, MX CBOMCTBAX;

- ONpEIEIICHUH TPUTOHOMETPUYECKHE (YHKIMH OCTPOrO  yIjla, OCHOBHBIX
COOTHOILIEHUI MEXIY HUMU;

- npUEMax pPelIeHus IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
- TpUroHOMETpUUecKuX PpyHkuusx yriaos ot 0 1o 180°;
- TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;
- NpUEMAaxX pPelIeHUs IPOU3BOJIBHBIX TPEYTOJIbHUKOB;
- dopMynax A iom@aau TPEYrojibHUKa, apajieorpaMMa, Tparnenmm;
- teopeme [lucdaropa;
- IPUMEHSATh IPU3HAKW M CBOWCTBA MapajulejorpaMma, poMmba, NpsMOYIrojbHHKA,
KBaJlpaTa IIpy PELICHUN 3a/1a4;

- pelaTh MpocTeNIne 3aa4i Ha TPANELHIO;
- HaXOJUTh IPaJyCHYI0 MEDPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTaHABJIMBATH
UX PaBEHCTBO;
- [PUMEHSTh CBOMCTBA KacaTeJIbHBIX K OKPY>KHOCTHU IIPU PEIICHUHU 3a/1ay;
- peliarth 3a/1a4d Ha BIMCAHHYIO U OIUCAHHYIO OKPY>KHOCTB;
- BBIIOJIHATH OCHOBHBIE T€OMETPUUECKHE ITOCTPOEHUS C IIOMOIIBIO LIUPKYJIISA U
JIMHEUKH;
- HaXOJUTh 3HAYEHUs] TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO yIjia yepe3 CTOPOHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
- OPUMEHSTh COOTHOIIEHUSI MEXJy TPUTOHOMETPUYECKUMH (QYHKIMSAMU IIPH
pEIIeHUU 3a/ay; B YaCTHOCTH, MO 3HAYEHHUIO OJHOW M3 (YHKUMN HAXOJUTh 3HAYCHUS
BCEX OCTaJIbHBIX;
- pemarh MpsIMOYIOJIbHBIE TPEYTOJIbHUKHY;
- CBOJUTH paboOTy ¢ TpuUroHomerpuueckumu (yskmusmu yrioB ot 0 mo 180° k
CJIy4aro OCTPBIX YTJIOB;
- IPUMEHSTh TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELICHUH 3a/1ay;
- pelaTh MPOU3BOJIbHBIE TPEYTOJIbHUKHY;
- HaXOJUTh IJIOIIAIU TPEYTOJIbHUKOB, MapajuieorpaMMoB, Tpaneuii;
- npuMeHsTh Teopemy [ludaropa npu pemennu 3anay;
- HaXOJUTh MPOCTEUIINE TEOMETPUUECKUE BEPOSTHOCTH;
- HaXOJUTh PELICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
HCIOJIb3YIOTCSI MATEMAaTUYECKUE CPENICTBA;
- co37aBaTh NPOAYKT (pE3yJIbTaT MPOEKTHOM JEATENBHOCTH), JUISl W3YYEHHS M
ONMCAHMSI KOTOPOI'O UCIIOJIB3YIOTCS MaTEMaTUYECKHUE CPECTBA.

9-i k1ace

Auredpa
Hcnonp30BaTh NpU pEelIEHUM MAaTEMaTUYECKHMX 3a/1ad, MUX OOOCHOBAHMHM WU TPOBEPKE
HaWJICHHOI'O PELICHUsl 3HaHUE O:
- CBOICTBaX YUCIIOBBIX HEPABEHCTB;
- METOJIaX pEUIeHMs] IMHENHBIX HEPABEHCTB;
- CBOMCTBAX KBaAPATHUHOM ()YHKIUH;
- METOJIaX pelIeHHs KBaJpaTHbIX HEPABEHCTB;
- METO/]Ie UHTEPBAJIOB JJI PEIICHUS PAIlMOHATILHBIX HEPABEHCTB;
- METOJIaX PEUIEHUs] CUCTEM HEPABEHCTB;
- CBOMCTBax U rpaduke QYHKIUH IIPH HATYPAIbHOM n;



- ONPEAEIIEHNH U CBOMCTBAX KOPHEW CTENEHH n;

- CTEIEHAX C PalMOHAJIbHBIMU MOKA3aTEJISIMU U UX CBOMCTBAX;

- OTpeIeNICHUH U OCHOBHBIX CBOMCTBax apudmeTudeckoi nmporpeccuu; hopmyse ams
HAXOXJICHUSI CyMMBbI €€ HECKOJIbKUX MEPBBIX YJICHOB;

- OTIpEJICICHN W OCHOBHBIX CBOMCTBaxX T€OMETpHUUYECKOM mporpeccuu; Gopmyse
JUIS1 HAXOXKJEHUS CYMMBI €€ HECKOJIbKUX IEPBBIX WICHOB;

- dbopmyne s CyMMbl OECKOHEYHOM TIeOMETPUYECKOW MPOTrPeccCuu  CO
3HAMEHATEJIEM, MEHBIIIUM 10 MOAYJIIO €IUHHUIIBL;

- UCIIOJIb30BAaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB I MPeoOpa30BaHUsl HEPABCHCTB;

- JTOKA3bIBATh MTPOCTEUIIINE HEPABEHCTBA;

- pemarhb JIMHENHBIC HEPABEHCTBA;

- CTpOUTH TpaduK KBAIPATUYHOU (PYHKIIMH U UCIIOJIB30BATh €TO NP PEIICHUHU 3a/1ay;
- pemaTh KBaJpaTHbIE HEPABEHCTBA;

- pemarh palMoHaIbHbIE HEPABEHCTBA METOJIOM HHTEPBAJIOB;

- pemnaTh CUCTEMbI HEPABEHCTB;

- CTpOUTh TpaduK (PYHKIMH MPU HATYPATILHOM N U MCIOJIb30BaTh €r0 MPU PEIICHUU
3a1a4;

- HaXOJIUTh KOPHU CTETICHHU h;

- HCIIOJIb30BAaTh CBOMCTBA KOPHEH CTEIIEHU N MPU TOKIECTBEHHBIX TPEOOPA30BaAHUSIX;
- HAXOJIUTh 3HAYEHUS CTETICHEN C pallMOHAJIbHBIMU [TOKA3aTEISIMU;

- peraTh OCHOBHBIC 3aJa4K Ha apu(PMETHIECKYIO U T€OMETPUIECKYIO MPOTPECCUH;

- HaXOJUTh CYMMY OECKOHEYHON TI'€OMETPUYECKOM MPOTPECCUU CO 3HAMEHATENeM,
MEHBIIUM 110 MOAYJIIO €IUHUIIBI;

- HaXOJIUTh PEIICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
HCITOJIB3YIOTCSI MATEMAaTHYECKHUE CPELICTBA;

- CO3[1aBaTh MPOAYKT (pe3ynbTaT MIPOECKTHON JEATEIbHOCTH), M1 H3Y4YCHUS U
OMMCaHUs KOTOPOT0 UCIIONb3YIOTCSI MaTEMAaTUYECKHUE CPEJICTBA.

I'eomerpust

Hcrnonb30BaTh MpU pelieHUH MaTeMaTUYECKUX 3a/1ad, UX OOOCHOBAHMM U TIPOBEPKE
HaWJICHHOTO PELICHUS] 3HAHUE O:

- MpU3HAKAX MOJI00US TPEYTOJIbHUKOB;

- TEOpEME O MPONMOPIUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- MPONOPIUOHATBHBIX OTPE3KaxX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

- MPONOPIIMOHATIBHBIX OTPE3KaX B KPYTe;

- TeopeMe 00 OTHOIICHUH TUIOIIA ! TTOJOOHBIX MHOTOYT OJIbHHKOB;

- CBOMCTBAX MPaBWIbHBIX MHOTOYT'OJIBHUKOB; CBSA3U MEXK/y CTOPOHOI MPaBUILHOTO
MHOTOYTOJIbHUKA U PaJINyCaAMU BIMCAHHOTO U OMMCAHHOTO KPYTOB;

- ompeIeNICHUU JTMHBI OKPYKHOCTH U hopmyJie il €€ BRIUUCIICHNUS,

- dbopMyIie mIomaan MpaBWILHOTO MHOTOYTOJIbHUKA,

- OTIPEJICNICHUN TUIOIMAa Kpyra u dopmyne s e€ BBIYUCICHHS, (HopMyne s
BBIUYMCJICHHS TUIOMIAIEH YaCTEN KPYTa;

- MpaBUjie HaXOXIACHUSI CYMMBbl U Pa3HOCTH BEKTOPOB, MPOMU3BEJICHHS BEKTOpa Ha
CKaJIAp; CBOMCTBA ITUX OIEpaLUi;

- ONpeAeICHNH KOOPIMHAT BEKTOPA U METOJIaX UX HAXOXKICHUS;

- MpaBuUJie BHITIOJIHEHUH OMepalnii HaJl BEKTOpaMHu B KOOPAUHATHOU (opme;

- OTIPEJICIICHUN CKAJIIPHOTO MPOU3BEICHUSI BEKTOPOB U (popmyIie 1Jis ero
HAXOXKJICHHUS;



- CBSI3U MEXKIy KOOpAMHATaMH BEKTOPOB U KOOPJAWHATAMU TOYEK;
- BEKTOPHBIM U KOOPJAMHATHBIM METO/AaX PELICHUS T€OMETPUUECKHX 3a/1a4.
- dopMynax o00bEMA OCHOBHBIX HPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYP:
napajuienenumnesna, Kyoa, mapa, IUIMHApa, KOHYCa;
- IPUMEHSATh PU3HAKU 10100 TPEYroJbHUKOB IPHU PEIICHNN 3aa4;
- pemars NpocTerInue 3aJa4y Ha IPOIOPLHOHAIBHBIE OTPE3KH;
- pemars IpOCTEUIINE 3aa4M Ha IPABWIbHBIE MHOTOYT OJIbHUKH;
- HaXOJUTh JJIMHY OKPY’KHOCTH, IIJIOIIAAb KPyra U €ro 4acTei;
- BBINOJIHATH ONI€pallMY HaJl BEKTOPaMHU B TEOMETPUUECKON U KOOpAMHATHOU (hopme;
- HaXOJUTh CKAISIPHOE IPOU3BEICHUE BEKTOPOB M IPUMEHATH €r0 I HAXOXKIACHUS
Pa3INYHBIX TEOMETPUYECKUX BEIUYMH;
- pemaTrb reOMeTpUYECKUE 3aJa4l BEKTOPHBIM M KOOPAMHATHBIM METOJIOM;
- IPUMEHATh TEOMETPUUECKHE  NpeoOpa3oBaHMs  IUIOCKOCTH  NpPU  PEUICHUU
reOMETPUYECKUX 3a1a4;
- HaXOJUTh OOBEMBI  OCHOBHBIX IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX  (QUIryp:
napajienenumnesaa, Kyoa, mapa, WIMHAPa, KOHYCa;
- HaXOJUTh PELUICHUS] <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCITOJIB3YIOTCSI MATEMAaTUYECKHUE CPELICTBA;
- CO3/1aBaTh NPOAYKT (pe3ysibTaT MPOEKTHOM MAESITEeIbHOCTH), I H3Y4YEeHUS U
ONMCAHMSI KOTOPOI'O UCIIOJIB3YIOTCSl MaTEMaTHUECKHE CPECTBA.
BbInyCKHHK HAY4YUTCH. BBINYCKHUK MOJIYYUT BO3MOKHOCTH
[Tnanupyemsble pe3yabTaThl U3y4eHHUs anredpsl B 7-9 kinaccax
Anrebpandeckue BbIpaXeHHs
BbinmycKkHUK HayduTcs:
® ONEpUPOBATh MOHATUAMHU «TOKIECTBOY, «TOXKIECTBEHHbBIE TPEOOPA30OBAHUS,
pelaTh 3a/1a4M, coJeprKalie OyKBeHHbIe JaHHbIE, paboTaTh ¢ (hopMyiaMu;
® ONEpUpPOBATh MOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSATH €T0 B BBIUNCICHUIX;
®  BBINOJIHATD [IPeOOpa30BaHuUsl BbIPAKEHUH, COJIEPIKALIUX CTENEHU C IeJIbIMU
MOKAa3aTeJsIMU U KBaJAPATHBIC KOPHU;
® BBINIOJIHATH TOXK/IECTBEHHbIE MPE0OpPa30BaHUS PALIMOHAIILHBIX BBIPAKEHUN Ha
OCHOBE NpaBWJI ACHCTBUIA Ha/l MHOTOWICHAMH U aNre0pandecKuMH JpoOsiMu;
® BBIIIOJIHATH Pa3JI0KEHNE MHOTOUJICHOB HA MHOXKHUTEIIH.
BBIITyCKHMK ITOTyYUT BO3MOKHOCTb:
® BBIIOJIHUTH MHOTOIIArOBbIE MPE00pPa30BaHuUsl PAllMOHATIBHBIX BbIPAKEHUH,
MPUMEHSIS IUPOKUI BHIOOP CIIOCOOOB M MPUEMOB;
® [IPUMEHATh TOXKJIECTBEHHBIE MPEe0OPa30BaHNUs IS PELICHUS 3a/1a4 U3 Pa3IMYHBIX
paszenoB Kypca.
YpaBHeHus
BbINTyCKHUK Hay49UTCS:
e pelaTbh OCHOBHBIE BU/IbI PALIMOHAIBHBIX YPABHEHUH C OJTHOM NIEPEMEHHOM,
CHUCTEMBI JIBYX YPAaBHEHUMU C IBYMs IIEPEMEHHBIMU;
® [IOHMMaTh YPAaBHEHHUE KAK BAKHEUIIYI0O MATEMAaTUUYECKYIO MOJENb JJIsI ONIUCAHUS U
U3Y4EHHs pa3HOOOPa3HbIX PEAbHBIX CUTYAIMi, peIIaTh TEKCTOBBIE 3a4a4n
anredpanyeckuM METOA0M;
® [pPUMEHSATH TpaduyecKre MpeICcTaBIeHuUs JJIs UCCIIeI0BaHUsl YPaBHEHUI,
WCCJIEA0BAHUs U PEIICHUSI CUCTEM YPaBHEHUM C IBYMsI IEPEMEHHBIMHU.
BBIITyCKHHMK ITOIyYUT BO3MOYKHOCTB:



OBnazners crienragbHbIMU IPUEMAMU PELLIEHUSI YPABHEHUN U CUCTEM YpaBHEHUM;
YBEPEHHO IIPUMEHSATH alnapaT ypaBHEHUH /IS pelIeHus pa3HOOOpa3HbIX 3a/1a4 U3
MaTEMaTUKH, CMEXKHBIX IIPEAMETOB, IPAKTUKH;
[TpumensTh rpaduyecKkue npeICTaBICHUS AJIs UCCIIEI0BAaHUS YPABHEHHH, CUCTEM
YPaBHEHMI, cosiepKaliuX OyKBEeHHbIE KO (UIIUEHTHI.

Hepagencrtna
BhITyCKHUK Hay4nuTCA:
[ToHrMaTh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIEHUEM
HEPABEHCTBA, CBOKCTBA YUCIIOBBIX HEPABEHCTB;
Pemats MHElHbIE HEPABEHCTBA C OJTHOM MIEPEMEHHOM U UX CUCTEMBI; PEIIaTh
KBaJIpaTHbIE HEPABECTBA C ONOPOM Ha rpaduyecKue MpeICTaBICHUS;
[TpuMeHsTH anmapaT HEPABEHCTB JJIsl PELLIEHUS 33]1a4 U3 Pa3JInYHbIX Pa3aesioB

Kypca.

BBIHYCKHI/IK IIOJIYYUT BO3MOKHOCTD!:

OBnaseTh pa3TUIHBIMU TPUEMAMHE JTI0KA3aTEIIbCTBA HEPABEHCTB; YBEPEHHO
MPUMCHSITH almapaTHEPABEHCTB JIJISl PEIICHUS Pa3HOOOPA3HBIX MATEMATHICCKUX
3aj1a4, 3a/1a4 U3 CMEKHBIX MPEJAMETOB H MTPAKTUKH;

[TpumMeHsTH TpaduuecKkue MpeACTaBICHUS TS HCCIICIOBAaHHUS HEPABEHCTB,
cojepranux OykBeHHbIE KOA()PHUITUEHTHI.

YucioBrle MHOKECTBA

BhITyCKHUK Hay4duTCS:

[ToHMAaTh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHSATHEM MHOECTBA,
BBITIOJIHSATH OTEPAlK HaJ MHOXKECTBAMU;

Hcnonp30BaTh HaYaIbHbBIC TIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIIBHBIX YHCEIL.

BBIITYyCKHHMK [TOJTyYUT BO3MOYKHOCTB:

Pa3BuBath npejcraBieHne 0 MHOKECTBAX;

Pa3BuBaTh npecTaBieHrE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATypaJIbHBIX YUCEI
JI0 IEUCTBUTENBHBIX; O POJIU BEIYUCICHUI B TPAKTHUKE;

Pa3Buth 1 yrinyOuTh 3HAHUS O IECITUYHON 3aMUCH JCHCTBUTEIBHBIX YUCEI
(meproIMYECKre U HETIEPHOINISCKIE TPOOH )

OyHKIAN

BbInycKHUK HayduTCs:

[Tonnmath U UCIIOJIB30BATh PYHKIIMOHATIbHBIE MOHATHUSA. A3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHU);

Ctpoutsb rpauku 3neMeHTapHbIX (QYHKIIHA, UCCIIE0BATh CBOWCTBA YHCIOBBIX
GbyHKIUI Ha OCHOBE U3YyYEHHUS MMOBEJCHUS UX IPpa(UKOB;

[Tonnmath QYHKIHMIO KaK BAXKHEUIITYI0 MATEMAaTHUECKYIO0 MOJIEJIb JIsl ONMCAHUs
IPOIIECCOB U SIBIICHUI OKPYKAIOIIET0 MUPA, TPUMEHATh (PyHKIIMOHAIBHBIA S3BIK
JUIS OTIMCAHUS M UCCIIEIOBAHMS 3aBUCUMOCTEH MeXy (PU3NUIECKUMU
BEJIMYMHAMU;

[ToHnMaTh U UCMIOIB30BATH SI3bIK MOCIE0BATEILHOCTEHN (TEPMUHBIL,
CUMBOJIMYECKHE 0003HAUCHUS)

[TpumMeHsTH GOpPMYIIBI, CBSI3aHHBIC C APUPMETHUECKOW U Tr€OMETPHUECKOM
MPOrPecCUs MU, U anmnapar, coOpMUPOBAHHBIA MIPU U3YyUEHUU APYTUX Pa3ACIOB
Kypca, K PEILICHHUIO 33/1a4, B TOM YHCIIE C KOHTEKCTOM U3 pealbHON KU3HU.

BBIITyCKHHMK ITOIyYUT BO3MOYKHOCTB:



[TpoBOaUTH KICCIIEOBAHMS, CBSI3aHHBIE C U3yYEHUEM CBOWCTB (DYHKIIHH, B TOM
YHClie C UCTOJIb30BaHUEM KOMITbIOTEpA; HA OCHOBE I'pa)MKOB U3yUEHHBIX
byHKIUM CTpOUTH O0Jiee CoXKHbIE Tpa@uKu (KyCOUHO-3aaHHbIE, C BBIKOJIOTHIMU
TOYKaMH U T.II. );
Hcnonb30BaTh PyHKIIMOHATIBHBIE MIPEACTABICHUS U CBOMCTBA (PYHKIIUU pELICHUS
MaTeMaTHYeCKUX 3a/1ay U3 Pa3IMUHBIX Pa3fesioB Kypca;
PemaTts koMOMHUpOBaHHBIE 3a/1a4¥ C IPUMEHEHHUEM (HOPMYIT N-TO YJieHA U
CYMMBI MIEPBBIX N UJICHOB apU(METHUECKON U T€OMETPUUECKON MTPOTPECCUid,
MPUMEHSSI IPU ATOM ammnapaT ypaBHEHHUI U HEPABEHCTB;
[Tonumath apupMeTHYECKYIO U TEOMETPUUECKYIO MTPOTpeccun Kak (yHKIUN
HATypaJIbHOI'O apryMEHTA; CBS3bIBATH apU(PMETHUECKYIO POTPECCHUIO C
JUHEWHBIM POCTOM, TEOMETPUUECKYIO - C SKCITOHEHIIUATBLHBIM POCTOM.

DJIeMEHTBI IPUKIIATHON MaTEMaTUKU

BhInyCKHUK HayduTCS:

Hcnonp30BaTh B X0/ PEIICHUS 3a/1a4 DJIEMEHTAPHBIC MPECTABICHUSI, CBSI3aHHBIC
¢ IpUOIM>KEHHBIMU 3HAYCHUSIMU BEJIMYUWH;
Hcnonb30BaTh npocTeiiime crnocoObl MPeICTaBIeHUs U aHAIN3a CTaTUCTUYECKUX
JAaHHBIX;
HaxoauTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4allHOTO COOBITHS,
Pemate koMOMHATOPHBIE 33/1a4U HA HAXOXKICHUE YMCIIa OOBEKTOB HIIH
KOMOUWHAINH.

BBIHYCKHI/IK IIOJIYYHUT BO3MOZKHOCTD!:

[1oHATH, YTO YUCIOBBIE NAHHBIE, KOTOPBIE UCIIOIB3YIOTCS U XapaKTEPUCTUKU
00BEKTOB OKPYKAIOLIEr0 MUPA, SABJISIOTCS MPEUMYILECTBEHHO TPUOIMKEHHBIMU,
YTO M0 3aIUCH NPUOIMKEHHBIX 3HAUEHUH, COJIEPKALUXCSl B MHPOPMALTMOHHBIX
UCTOYHHUKAX, MOXHO CYAHUTbH O MOTPEIIHOCTH MPUOIHKECHHUS;

[ToHATH, YTO MOTPEIIHOCTD PE3yIbTaTa BEIYUCICHUH J0JKHA OBITh COM3MEpUMa C
MIOTPELIHOCTBIO HCXOAHBIX JaHHBIX;

[TproGpecTr nepBOHAYATIBHBIA OMBIT OpraHU3aluu cOOpa TaHHBIX MPU
NPOBEACHUH OIIPOca OOIIECTBEHHOIO MHEHHS, OCYIIECTBISATh UX aHAJIN3,
NPEJCTABIATH PE3YIbTAThl OMPOCA B BUJE TAOJIHULIBI, JUATPAMMBI,

[TproGpecTr ONBIT MPOBEIEHUS CIyYaHBIX SKCIEPUMEHTOB, B TOM YHUCIIE C
MIOMOIIIBK) KOMITBIOTEPHOTO MOJEINPOBAHNS, UHTEPIPETALNH UX PE3YIbTATOB;
HAYYUTbCS HEKOTOPBIM CIEUATbHBIM IPUEMAM peleHUs] KOMOMHATOPHBIX 33/1ad.

Ilnanupyemblie pe3yJabTaThl H3y4YeHHs FeOMeTpUH B 7-9 Ki1accax

['eomeTpuueckrepurypsl

BoinyckHUK HayunuTcs

e [Josib30BaThCs SI3BIKOM I€OMETPUH JJI OITUCAHUS IPEIMETOB OKPYKAIOIIET0 MUpa U
UX B3aMMHOT'O PacIOJIOKEHUS;

e Pacrno3HaBath U U300pakaTh Ha YepTEKax U PUCYHKAX reOMeTpuyecKue GUryphl U UX
KOMOWHAIIHNH;

e KnaccugunupoBaTs reoMeTprueckue Qurypsl;

e HaxonuTp 3Ha4YEHUS JAJTUH JUHEHHBIX 2JIEMEHTOB (PUTYp M UX OTHOIICHHUS, TPAJTYCHYIO
mepy yrioB ot 0 1o 180°, mpuMeHsisi onpeneseH s, CBOMCTBA U MPU3HAKK (UTYD U UX
3IIEMEHTOB, OTHOLIEHHS PUTyp (PaBEHCTBO, MOJ00ME, CHMMETPHS, IIOBOPOT,
napaJuieNIbHbIN EPEHOC);



OrnepupoBaTh ¢ HAYAIbHBIMU MOHITUSIMUA TPUTOHOMETPUU U BBITIOTHATH
AJIEeMEHTapHBIC ONepaluu HaJl QYHKIIUIMHU YTJIOB;

Jloka3bIBaTh TEOPEMBI;

Pemate 3a1aun Ha 10Ka3aTENbCTBO, ONMUPAACh HA U3YUEHHBIE CBOMCTBA (DUTYp U
OTHOIIEHUW MEXIY HUMH U IPUMEHSISI U3YYEHHBIE METO/IbI JOKa3aTEIbCTBA;
Pemate HecnoxkHBIE 3aa4M HA TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI
MOCTPOEHUS C TOMOIIBIO ITUPKYJIS U JIUHEHKH;

Pemrate mpocTeiime miaHUMETPUYECKHUE 3a1a49H.

BLIHYCKHI/IK IMOJIYUYUT BO3MOKHOCTD

OBnazieTh METOJAMHU PEIICHUS 3a/1a4 Ha BRIYUCIICHUE U JOKA3aTeIbCTBO: METOJOM OT
MIPOTUBHOTO, METOOM MO00MsI, METOJIOM Tlepebopa BApUaHTOB U METOJIOM
T€OMETPUUYECKUX MECT TOUEK;

[IpuoOpecty ONBIT MPUMEHEHUS aITreOpanyeckoro 1 TPUrOHOMETPUUYECKOTO anmnapara
U Uje ABUKEHUS MPU PEIICHUU T€OMETPUUECKHUX 3a/ad4;

OBnafeTh TPAAUIIMOHHON CXEMOH pelieHus 3a1a4 Ha TOCTPOCHUE C MOMOIIbIO
UPKYJISA ¥ JIMHCHKH: aHAJIN3, TMOCTPOCHHUE, JOKA3aTeIbCTBO U UCCIICIOBAHNUCE;
Hayuuthcs pemats 3aja4u Ha TOCTPOEHUE METOJIOM T€OMETPUUECKUX MECT TOUEK U
METOJIOM IT0JTI00HS;

[IprnobpecTr ONBIT KCCIICIOBAHMS CBOMCTB IJIAHUMETPUUYECKUX (PUTYP C TTOMOIIIBIO
KOMITHIOTEPHBIX MTPOTPAMM;

[IpuoOpecTr ONBIT BHIMIOTHEHUS MPOEKTOB.

N3mepenne reoMeTpuyecKuX BeIUUrH
BrInycKkHUK HAayduTCS

Hcnonp30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJIOB U IJIOLIaiel U PELICHUH 3314 Ha
HaXO0XJACHHUE JUIMHBI OTpe3Ka, IMHBI OKPYKHOCTH, JUIMHBI 1YTH OKPY>KHOCTH,
rpagyCHON MEpHI yIJIa;

BrlunciiaTh naomaau TpeyroibHUKOB, IPSIMOYTOJIBHUKOB, Tpaneluil, Kpyros u
CEKTOPOB;

BbruncnsaTh JUIMHY OKPYKHOCTU U ITTUHY TYTU OKPYKHOCTH;

BbryucnsaTh JJIMHBI TUHEHHBIX 2JIEMEHTOB (DUTYP M UX YTJbl, UCIIOJb3YS U3YUECHHbIE
dbopMyIibl, B TOM 4rciie GOpMyJIbl JUTMHBI OKPYKHOCTU U ITTUHBI YT OKPYKHOCTH,
dbopMybl momanei Gpuryp;

Pematp 3amaun Ha 10Ka3aTENbCTBO C UCHOIB30BaHUEM (DOPMYII JUIMHBI OKPYKHOCTH U
JUIMHBI IYTH OKPY>KHOCTH, POopMyII Tuiouaaen gpuryp;

Pemath npakTuueckue 3a1auu, CBsI3aHHbIE C HAXOKIEHUEM T€OMETPUUECKUX
BEJIMYUH( UCTIOJIB3YsI TPH HEOOXOTUMOCTH CIIPABOYHUKU M TEXHUUECKUE CPEICTBA).

BLIHYCKHI/IK IIOJIYYHUT BO3MOXKXHOCTb HAYUUTHCA:

Boruncnsate miomaan GuUryp, COCTaBlI€HHBIX U3 IBYX WU OoJiee MPsIMOYTOJIbHUKOB,
NapajuieJIOrpaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

BpIuucasaTe miomaa MHOrOYroJIbHUKOB, UCIIONb3Ysl OTHOLICHHS PABHOBEIMKOCTH
MPaBHOCOCTABJIECHHOCTH.

[TpumensTh anreOpandeckuii 1 TPUTOHOMETPUUECKUI arnapaT U UJeH JABMXKSHUS IPU
pELICHUN 3a/1a4 Ha BBIYUCIIEHUE TUIOMIAEH MHOTOYTOJIbHUKOB.

Koopannatsl
BbINTyCKHUK Hay4uTCs

Beruucasate 1iuHy OTpe3ka Mo KOOpAUHATaM €ro KOHIIOB; BEIYUCIISTH KOOPIUHATHI
CepelIMHBI OTPE3KA;



Hcnosnb30BaTh KOOPAMHATHBIN METO 11 U3YYEHHS CBOWCTB MPSAMBIX U
OKPYKHOCTEM.

BBIHYCKHI/IK IIOJIYYUT BO3MOXKHOCTb

OBnaneTh KOOPAMHATHBIM METOJIOM PEIICHUS 33a4 HA BBIUMCICHUE U
J0Ka3aTeNnbCTBO;

[TproOpecTy ONMBIT UCIIOJIB30BAHUSI KOMITBIOTEPHBIX IIPOTaMM JUIsl aHAIM3a YaCTHBIX
CJIy4aeB B3aUMHOI'0 PACIIOI0KEHUSA OKPYKHOCTEU U IIPSMBIX;

[TproGpecTr ONBIT BBIOJHEHUS IPOEKTOB.

Bexropsl
BhInycKHUK Hay4nTCs

OnepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOUTh BEKTOP, PAaBHBIN MPOU3BEACHHIO 3aJAaHHOTO0 BEKTOpA Ha
YUCJIO;

Haxonutsb a1 BEKTOpOB, 3aJaHHBIX KOOpPAMHATAMU: JUIMHY BEKTOPa, KOOPAUHATHI
CYMMBI U pa3HOCTH JBYX U O0Jiee BEKTOPOB, KOOPAMHATHI IPOU3BEICHUS BEKTOpa Ha
YUCJI0, IPUMEHSISI IPU HEOOXOIUMOCTH MEPEMECTUTEIIbHBINA, COUETATEIbHBIN UITH
pacnpeieuTeIbHbIN 3aKOHBI;

BbIuncasTh CKaJIsipHOE MTPOU3BEICHUE BEKTOPOB, HAXOUTh YTOJ MEXAY BEKTOPAMH,
YCTaHABIIMBATh NEPIEHANKYISIPHOCTD MPSAMBIX.

BBIHYCKHI/IK IMOJIYUYHUT BO3MOKHOCTD

OBJIaI[GTB BCKTOPHBIM MCTOAOM JIAA PCIICHMA 3a/ja4 Ha BBIYUCIICHUC U
JOKa3aTCJIbCTBO,
HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUS ITPOCKTOB.

TemaTu4eckoe IJIAHUPOBaAHHE

8 kiace
Aure0Opa
B ToM yucne Ha:
Bcero
Ne HanmenoBanue pa3znenos 1 TeM KoHTpOIbHBIE
4acoB | Ypoku
paboThHI
1 | PanrioHaIbHBIEBBIPAYKECHUS 44 41 3
KBanpa K .
5 | KBanpatHbie kopHH o5 24 1
JleficTBUTENIbHBIE YnCTIa
3 | KBagpatHble ypaBHEeHUs 26 24 2
4 IToBTOpEHME U CUCTEMATHU3ALIUS 8 7 1
y4eOHOro Matepuana
O0111e€ KOIMYECTBO 102 94 8
I'eomerpust
B ToMm uncne Ha:
Bcero
Ne HanmenoBanue pa3aenoB U T€EM KonTponpHbie
4acoB | Ypoku
paboThI
1 [ YeTblp€xyrosbHUKN 22 20 2
2 | Illomobue TpeyroJbHUKOB 16 15 1
P
3 | Petuenne npsaMoyroybHbIx 14 12 9
TPEYTrOJIbHUKOB




4 Muoroyronpauku. Ilmomans 10 9 1
MHOTOYTOJIbHUKA
[ToBTOpEHUE U cucTeMaTHU3aIs
5 6 5 1
y4eOHOr0o MaTepuana
OO011ee KOJIMYECTBO 68 61 7
9 Kk1acc
Auredpa
B ToM uncine nHa:
Bcero
Ne HanmenoBanue pa3zienoB U TeM KontponbHbie
4acoB | Ypoku
paboThI
[ToBTOpEeHUE 2 2
1 [ KBagpatuunast pyHkims 24 22 2
5 YpaBHeHI/IHVI/I HEPaBEHCTBA C ONHOM | . 11 1
nepeMeHHON
3 VYpaBHEeHUS U HEPABEHCTBA C JBYMS 16 15 1
NEPEeMEHHBIMU
4 Apudmerndeckas U TeOMETpHUYECKas 15 13 9
pOrpeccuu
5 DIeMeHTHI KE)MGI/IHaTOpI/IKI/I M TEOPHH | 4o 12 1
BEPOSITHOCTEHN
6 [ [loBropenune 17 16 1
OO0111E€ KOJIMYECTBO ég 91 8
I'eomerpust
B Tom uncne nHa:
Bcero
Ne HanmenoBanue pa3nenoB u Tem KoHTtponbHbIE
4acoB | Ypoku
paboTHI
1 [ Pemenue TpeyroibHUKOB 16 15 1
2 | [IpaBUIBbHBIEMHOTOYTOJTBHUKH 8 7 1
3 JlexapTOBBI KOOPAWHATHI Ha 11 10 1
TJIOCKOCTH
4 | Bektopsl 12 11 1
5 | 'eomeTrpuyeckuenpeoOpa3oBanHus 13 12 1
[ToBTOpEHUE U cHCTEMATH3AIIHS
6 6 ) 1
y4eOHOro Marepuaia
OO0111ee KOJIMYECTBO 66 60 6

Conepxxanne y4eOHOro npeamera

ConepxxaHne KypcoB MareMaTHKH 5—6 KilaccoB, aiareOpbl U reomMeTpun 7-9 kiaccoB
00BEIMHEHO KaK B HCTOPUYECKU CIIOKUBIIHMECS JWHUM (YHCIIOBasi, ainrebpanyeckas,



reoMeTpuveckasi, (QyHKIHOHAIbHAST W Jp.), TaK W B OTHOCHTEIHLHO HOBBIC
(croxacTuueckas JIMHMS, «peaynbHas MaTeMaTuka»). OTAeNbHO MpeACTaBIEHbl JIMHUS
CIOJKETHBIX 3aJ1ay, HICTOpUYECKas JTUHUSL.
JJIeMeHThI TEOPMH MHOKECTB M MATEMATHYECKOH JTOTHKH
Cornacno ®I'OC ocHoBHOTO 0011er0 00pa3oBaHus B KypC MaTEMaTHKU BBEACH pasniel
«Jloruka», KOTOpBIA HE MPEANojaraeT JAONOJTHUTENbHBIX YacOB HAa H3YYCHUH U
BCTPAMBAETCS B Pa3IMUHbIE TEMbI KypCOB MAaTEMAaTUKU U UHPOPMATUKU U MPEIBAPAETCS
03HAaKOMIJICHHEM C 3JIEMEHTaMU TEOPUH MHOKECTB.
MHokecTBa M OTHOILLIEHUS MEK1Y HUMU
MHO0XECTBO, XapaKTEPUCTUUECKOE CBOMCTBO MHOXECTBA, 3JIEMEHT MHOXECTBA, IMYCTOE,
KOHEUHOe, OeckoHeuHoe MHOKecTBO. [logMHOxkecTBO. OTHOIICHHE NPUHAAJICKHOCTH,
BKJIIOUEHHUS, PABEHCTBA. OJEMEHThl MHOXECTBA, CIOCOOBI 3aJlaHUsl MHOXECTB,
pacro3HaBaHUE MOJMHOXECTB M 3JIEMEHTOB IMOAMHOXXECTB C HMCIOJIb30BAHUEM KPYrOB
Ditnepa.
Onepanum HAJ MHOKeCTBAMH
[lepeceuenue u 0ObeIMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JOMOJIHEHUE MHOXKECTBA.
WHTepnperanus onepauuii HaJl MHO)KECTBAMH € IIOMOLIBIO KPYroB Diiepa.
JJ1eMeHThI JTOTHKH
Onpenenenune. YTBepxkaeHUs. AKCUOMBI U TeopeMbl. JlokazarenbcTBO. [oka3aTenbcTBO
oT npotuBHOrO. Teopema, oOparHas nanHoi. [Ipumep u KoHTpIpUMED.
Bricka3biBaHUA
WcTUHHOCTD M JIOKHOCTh BbICKa3biBaHUA. CIOXKHBIE M MPOCTHbIE BBICKA3bIBAHUS.
Onepauuu HaJ BBICKa3bIBAHUSIMU C HCIIOJIB30BAHUEM JIOTMUYECKUX CBS30K: W, WIIU, HE.
YcnoBHBIE BhICKa3bIBaHUS (MMILTUKALINH).
Conepxxanmne Kypca MaTeMaTHKH B 7-9 Kiaccax

Aunre0pa

Yucaa

PanmnonanbHbIe yncaa

MHOXeCcTBO pallMOHaNbHbIX yucen. CpaBHEHUE pallMOHANIbHBIX uucen. [lelicTBus c
paroHaIbHBIMK yuciaMi. [IpecTaBienne paroHaaIbHOTO YKCa IeCATUYHOM TPOOBIO.

HppauunoHanbHble YncIa

[lonsiTue wuppanyMoOHAILHOTO uYHucia. Pacrmo3HaBaHWE WppaAlMOHATBHBIX YHCEIL.

[Tpumepsl noka3aTenbcTB B anrebpe. MppannoHanbHOCTh 4HCIIA \/E IIpumenenue B
reoMeTpun. CpaBHEHHE HPPALMOHAIBHBIX YCel. MHOXECTBO IEHCTBUTEIBHBIX YACET.

ToxkaecTBeHHBIE IPEOOPa30OBAHUS

YucnoBbie M OyKBeHHbIE BbIPasKeHUSs!

Bripaxxenue ¢ nepemeHHOM. 3HaueHue BblpaxkeHus. lloncTaHOBKa BBIpaXKEHUN
BMECTO ITIEPEMEHHBIX.

Leabie BbIpakeHUs

CreneHb ¢ HaTypaJIbHBIM NTOKa3aTesieM U ee cBoicTBa. [IpeoOpa3oBaHus BeIpakeHHi,
COZIEpIKALUX CTEIIEHU C HATYPAJIBbHBIM ITI0KA3aTEIIEM.

OpnHouneH, MHOrowieH. JlelcTBUA ¢ OJHOWIEHAMU M MHOTIOWIEHAMM (CIOXKEHHE,
BbIUUTaHUE, YMHOXeHHE). POpMYJIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaToB,
KBaJApaT CyMMbl U DPa3HOCTU. Pa3iioKeHWe MHOrOWIeHa Ha MHOXUTEIU: BBIHECCHUE
O0IIero MHOXHWTENS 3a CKOOKH, TPYNIUPOBKA, MPUMEHEHUE (OPMYN COKPALICHHOTO
yMHOXeHUs. KBaapaTHbII TpexXwieH, pa3jloKeHUE KBaApaTHOTO TPEXWICHAa Ha
MHOYHUTEIH.

/{po0HO-panoHaibHbIE BbIPAKEHUS



Crenenp ¢ nensiM nokaszatesneM. [IpeoOpa3oBanue ApOOHO-TMHEMHBIX BBIPAKEHUN:
CIIO)KEHUE, YMHOXEHHe, JeineHue. Anredpandeckas poOb. JlomycTUMmble 3HauY€HUs
NEPEMEHHBIX B JIPOOHO-pAllMOHAIBHBIX BbIpakeHUIX. COKpalleHue anreOpanyecKux
npooeii. IlpuBenenue anreOpanueckux apoOeil k oOuieMy 3HameHarento. JleiicTBus ¢
anreOpanyecKuMu JIpoOsIMH: CIIOKEHHE, BBIUNTaHUE, YMHOKEHUE, JEJIEHUE, BO3BEICHUE
B CTEIICHb.

[IpeoGpa3oBaHue BbIpaKEeHU, COAEPKAIIMX 3HAK MOTYJIS.

KBaapatHble kKopHH

Apudmernyeckuil kBaapaTHbIil KopeHb. [IpeoOpa3zoBaHue BoIpakeHU, coaep Kalnx
KBaJpaTHbIC KOPHU: YMHOXXEHUE, I€JICHNE, BBIHECEHUE MHOKUTEIS U3-T10] 3HaKa KOpH,
BHECEHUE MHOXKUTEIS MO 3HAK KOPHSI.

YpaBHEeHUS M HEPABEHCTBA

PaBencTBa

YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX PABEHCTB. PABEHCTBO € EpeMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHMs W KOpHS ypaBHeHus. IIpencraBieHue O paBHOCHIBHOCTH
ypaBHeHui. OO0macTh omnpeneneHusi ypaBHeHUs (00JacTh JOMYCTUMBIX 3HAYCHUH
NEPEMEHHOM ).

JIuneiiHOe ypaBHEHHE U €r0 KOPHHU

Pemenue nuHelHbIX ypaBHeHUH. JIMHElHOEe ypaBHeHHE ¢ apaMmeTpoM. KomrdecTBo
KOpHEH JIMHENHOTO ypaBHEHNUs. PellleHne IMHENHBIX ypaBHEHUM C TapaMETPOM.

KBanpaTHoe ypaBHeHHE H er0 KOPHH

KBanpatHele ypaBHeHusa. HenonHele KBaapaTHble ypaBHEHMs. JIMCKpUMHHAHT
KBaJApaTHOro ypaBHeHMs. DopMmyiia KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Teopema, obpaTHas Teopeme Buera. PemieHue kBagpaTHbIX ypaBHEHUI:HMCIIOIb30BAaHUE
dopMysBl U1 HaXOXKJEHHUS KOpHEH, rpaduyeckuii MeTox pelIeHHs, pa3jioKeHHE Ha
MHOKUTEJH, TI0JI00p KOpHEH ¢ MCmojb30BaHueM Teopembl Buerta. KonmuectBo kopHei
KBaJPaTHOTO YPaBHEHMs B 3aBUCHUMOCTH OT €ro JIWCKPUMHUHAHTA. bHKBanpaTHbIE
yYpaBHEHMs. YpaBHEHHs, CBOAUMBIE K JIMHEMHBIM W KBaapaTHbIM. KBaaparHbie
YPAaBHEHHUS C I1APAMETPOM.

JIpo0HO-panMoOHAIbHbIC YPABHEHUS

Pemenne npocTedmmx JIpoOHO-NTMHEHHBIX ypaBHeHMil. Pemenue apoOHO-
palMOHaIbHBIX YPAaBHEHU.

Mertonbl perieHusi ypaBHEHHI: METOAbl PaBHOCUIIBHBIX MPEeoOpa3OBaHUiA, METO]
3aMeHbl TepeMeHHOM, rpaduueckuii meroa. Mcmonb3oBaHue CBOMCTB (GYHKUUN Npu
pELIEHUHU YPAaBHEHUM.

Ipocreiiine uppanHoHanbHble ypaBHeHus Buaa |/ f (x) =a, \j f(x)= \/ g(x).

YpaBHeHus BUaa x"=a .YpaBHEHUS B LIEJIbIX YNCTIAX.

Cucrembl ypaBHeHHit

YpaBHeHUE C IByMs IIEpEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU.
[lpsmas kak rpaduyeckass UWHTEpHOpETAUs JMHEWHOTO ypaBHEHHS C JBYMS
IIEPEMEHHBIMU.

IToHsATHE cuCcTEMBI ypaBHEHUH. PellleHne cucTeMbl ypaBHEHU.

Meroasl pelieHHus CUCTEM JIMHEWHBIX YPaBHEHMM C JBYMs II€PEMEHHBIMU:
rpadu4YecKuii METOl, METOJT CIIOKEHHUSI, METO/I MTOJICTAHOBKH.

Cuctembl TUHEHHBIX YPABHEHUH C TAPAMETPOM.

HepaBencrBa



YucnoBele  HepaBeHcTBAa.  CBoicTBa  YHCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIPABEIJIMBOCTH HEPABEHCTB IIPH 33JaHHBIX 3HAYCHUAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHcTBa. OO0nacTb
OIpe/IeNIEHNs HepaBeHCTBA (001aCTh JOMYCTUMBIX 3HAYEHUHN IEPEMEHHOMN ).

Peuienne nuHEHBIX HEPABEHCTB.

KBaznpaTHOe HEpaBeHCTBO M €ro peuieHus. PenieHue KBaJpaTHBIX HEPaBEHCTB:
UCIIOJIb30BAHUE CBOMCTB M Trpauka KBaJApaTUYHOW (YHKUMH, METOJ HHTEPBAJIOB.
3anuch penieHys KBaJpaTHOrO HEPABEHCTBA.

Pemienue nensix 1 JpoOHO-pallMOHATbHBIX HEPABEHCTB METOJJOM HHTEPBAJIOB.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJJHOM NepeMeHHOW. Pemienne cucreM HEPaBEHCTB C OAHOU
NepEeMEHHOMN: IMHEHHbIX, KBaJApaTHbIX. M300paskeHre penieHst CUCTEMbl HEPAaBEHCTB Ha
YHCIOBOM NMPSAMOM. 3alIUCh PELIEHUS CUCTEMBI HEPABEHCTB.

DyHKIMH

IHonsitue pyHKumMu

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. POpMHpOBaHHME MPEACTABICHUNA O
METanpeIMETHOM  MOHATUM  «KoopAuHaTbl».  CrocoObl  3amaHus  QYHKIU:
aHAIMTUYECKUW, rpaduyeckuil, TabnuuHblii. ['paduk ¢dynkuuu. Ilpumepsr ¢GyHKIUH,
IIOJIy4a€MbIX B IPOLIECCE HCCIEN0BAHUS PA3JIMYHBIX PEABHBIX IPOLIECCOB U PELICHUS
3ajad. 3HaueHue ¢yHkIuM B Touke. CBoiicTBa (yHKIMIl: 00sacTh ompenesneHus,
MHOKE€CTBO 3HAUEHUMH, HYJU, MPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
OPOMEXYTKH BO3pacTaHuss M yObIBaHMs, HaumOOJIbllee M HauMEHbIIEEe 3HAYCHUS.
HccnenoBanue pyHKINU N0 €€ rpaduky.

[IpencraBnenue 00 acCUMOTOTaX.

HenpepbiBHocTh pyHKIMHN. KycouHo 3aaHHbIe PYHKIIMH.

JIuneiinas pyHKIUA

CpoiictBa u rpaduk nuHEHHONW GYHKIUU. YTIOBOH KOY(DPHUIIMEHT TPSIMOM.
Pacnonoxxenne rpapuka JAMHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddunrenta u ceoboHoro wiena. Haxoxaenue ko3 huiimeHToB JIMHEHHON QyHKITUU
[0 33JaHHBIM YCIOBUSAM: IIPOXOXKIEHUE MPAMOM 4Yepe3 [BE TOUYKH C 3aJaHHBIMU
KOOPJIMHATAMH, MPOXOXKJICHHUE MPSMON 4epe3 AAaHHYK TOUKY M IapajuleIbHOW JaHHON
IPSIMOM.

Keanparnunas pyHkuus

CpoiicTBa U rpaduk KBagpatuyHo ¢yHKiuu (mapabomna). [loctpoenue rpaduka
KBaJlpaTUYHOM (QYHKUMU 1o ToukaMm. HaxokneHue Hyned KBaapaTHUYHOM (GYHKIUH,
MHO’KECTBA 3HAYEHUI, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

Oo0OpaTHast NPONOPIHHUOHATIBLHOCTH

k
CrolicTBa QyHKIMHU vy = k Y=z ['unep6ona.
X

I'padpuxn  ¢ynxumii. [IpeoOpazoBanue rpaduka QyHKIUM y= f(x) A5
IOCTPOEHHUS TPaPUKOB QYHKUMHI BUAA y = af (kx+b)+c -
o k
['paduku QyHKIMit y=a+ oy = Xy =3, y=|x-
X+
IToce10BaTe IbHOCTH U MPOTPECCUH
YucnoBass MOCIEAOBATENBHOCTh. [IpUMEpBl YHCIOBBIX IOCJIEOBATEIHHOCTEH.
beckoHeunble TOCIEIOBATENBbHOCTH. ApH(METHYEeCcKasi IMPOrpeccusi U €€ CBOICTBA.
['eomerpuueckas mporpeccus. @opmysna oOmEro 4ieHa U CyMMBI N MEPBBIX YJICHOB



apu(METHUeCKO ¥ TeOMETpHUecKoil mporpeccuil. Cxonsmiascs TeoMeTpHuecKas
IIPOrpeECCHsl.

Pemenne TeKCTOBBIX 32124

3amauu HA Bce apupMeTHyecKe e CTBHUS

Pemenne TexcToBBIX 3amad apudmernueckum crnocodboM. Mcmonb3oBanue Talmuil,
CXEM, YepTexeH, APYruX CPEACTB MPEACTABICHUS TaHHBIX IIPU PELICHUHN 3a/1a4H.

3amauyu HA ABMKEHHE, PA00TY H MOKYNKH

AHanu3 BO3MOXXHBIX CHUTYyallMii B3aUMHOTO pACIOJIOKEHHUSI OOBEKTOB MpPH HUX
JBUKEHUU, COOTHOIIECHUSI 00BEMOB BBITIOJIHSIEMBIX padOT IPU COBMECTHOM padoTe.

3agaum Ha YacTH, 101U, IPOLEHTHI

Pemenne 3a1a4 Ha HAXOXJAEHUE YAaCTU YMCIIA M YKCIIA 110 €r0 YacTh. Pemenue 3anaq
Ha MPOLIEHTHI U J0Jyid. [I[puMeHenne nponopiuil Npu peieHuy 3aaay.

Jloruueckue 3agauyu

Pemenune normueckux 3anad. PemieHue jornyeckux 3ajad ¢ MOMOIIbIO TIpados,
TaOIuUIL.

OcHOBHbIE  MeTObI  pelleHUus] TEeKCTOBbIX  3aJa4y:  apuPpMETHUYECKUil,
anredpanyeckuil, nepebop BapuaHTOB. [lepBUUHBIE NpEICTaBICHUS O APYTHMX METOJAX
pelieHus 3a1a4 (reoMeTpuYecKre U rpaduuecKue MeTOIbl).

CraTucTHKA ¥ TEOPUs BEePOATHOCTEH

Cratucruka

TabnmuuHoe u rTpaduueckoe MPENCTABICHUE MaHHBIX, CTOJOYATHIE W KPYTrOBbBIC
TUarpaMMel, rpaQuKy, TPUMEHEHHE TUarpaMM U rpauKoB Ui ONMUCAHUS 3aBUCUMOCTEN
pEeaIbHBIX BEIIMYMH, H3BIEUYeHHE HH(OpMANMU U3 TaONIWIl, AWArpaMMm H TpaduKoB.
OnucaTenbHble  CTaTUCTUYECKME  IOKA3aTeNM  YHUCIOBBIX  HAOOpOB:  cpeaHee
apudmernueckoe, Mearana, HauOoJIbIlIee U HAUMEHbIIIee 3HaUeHHs. Mepbl paccenBaHus:
pa3max, JUCHIEPCUsl U CTaHJAPTHOE OTKJIIOHEHHUE.

CnydaiiHass U3MEHYMBOCTh. MI3MEHUMBOCTh MpU U3MEpEeHMsX. Pelnaromiye mpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJINUNHAX.

CiyyaiiHble COObITHA

CnyyaiiHple  OMBITBI  (IKCIEPUMEHTHI), DJIEMEHTApHbIC CIIy4ailHbIe COOBITHS
(ucxonpl). BeposdtHocTM  aneMeHTapHbBIX  coObITUH. CoOOBITUS B CIIy4aillHBIX
AKCIEPUMEHTaX M OJIarONPUSTCTBYIOUIME JJIEMEHTAapHble COOBITHS. BeposaTHocTH
CllydallHBIX COOBITHI. OIBITBI C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMH COOBITHSIMU.
Knaccuueckue BEpOSTHOCTHBIE OMNBITBI C  HCHOJB30BAaHHEM MOHET, KyOHKOB.
[IpeacraBnenue coObITUI ¢ TOMOIIBIO quarpamm Ditnepa. [IpoTuBomonoxHbie COOBITHS,
oOwvenHeHne U nepecedeHure coObiTuil. [IpaBuino cnoxxenust BepositHocTel. CirydaifHbIi
BoIOOp. IlpencraBnenue skcnepumeHTa B BHAE JepeBa. HesaBucumbie cOOBITHSA.
YMHOKEHHE BEpOSITHOCTEH He3aBHUCHMbIX cOObITHH. [locnenoBaTenbHble HE3aBHCHMbIE
ucnelTanud. [IpencraBienre o He3aBUCUMBIX COOBITHSIX B KU3HH.

JJ1eMeHTbl KOMOMHATOPUKH

[IpaBuno yMHOXEHUs, MEpPECTaHOBKH, (axTopuan uucia. CodeTaHHs] U YUCIO
couetanuil. @opmyna uucna coueranuid. TpeyronbHuk Ilackans. OnbITel ¢ GOIBLIINM
YHUCJIOM PAaBHOBO3MOXKHBIX JJIEMEHTApHBIX COOBITHI. Bbluncienune BeposITHOCTEH B
OTBITaX C MPUMEHEHHEM KOMOHMHATOpHBIX (opmyn. Wcnbitanus bepunymmm. Ycmex u
Heynaya. BeposiTHocT coObITHI B cepun UcTibITaHU bepryu.

Cayuaiinble BeJJMYUHBI

3HAKOMCTBO CO CIIy4ailHBIMH BEJIMYMHAMM Ha IMpPUMEpax KOHEUHBIX IJUCKPETHBIX
CIy4alHBIX BeJMYMH. PacnpeneneHue BeposTHOCTEW. Maremarndeckoe OXUAaHUE.



CpoiicTBa MatemaTuieckoro oxuaanus. [lonstue o 3akone 6onpiux yucen. M3mepenue
BeposTHOCTeH. [IpumeHeHue 3akoHa OONBLIMX YHMCEN B COIMOJIOTHU, CTPAXOBAHHUH, B
3JIpaBOOXPaHEHNH, 00eCIIEYeHNH 0€30ITaCHOCTH HACETIEHUS B UpE3BbIYAHBIX CUTYaLIUsX.
I'eomeTpust

I'eomerpuueckue purypsl

Durypsl B reOMeTPHH U B OKPY:Kal0IlleM MHUpe

['eomerpuueckas ¢urypa. DopMHpOBaHHE TMPEICTABICHUN O MeETanpeIMEeTHOM
MOHITHH «(DUTYpay.

Touka, TUHUS, OTPE30K, MpsiMasi, Jy4, JOMaHas, IIOCKOCTh, yroJl, OUcCceKTpuca yria
Y €€ CBOMCTBA, BU/IbI YTJIOB, MHOTOYTI'OJIbHUKH, KPYT.

OceBass cummerpus reomerpudeckux  ¢uryp. LleHTpanbHas  cumMmeTpus
reoMeTpuueckux puryp.

MHOroyroJibHUKH

MHOroyrojapHHK, €ro 3JIEMEHTBI W €ro CBOWCTBA. Pacmo3HaBaHHE HEKOTOPBIX
MHOTOYT'OJIbHUKOB. BBINyK/ble UM  HEBBINYKJIBIE MHOTOYrOJbHUKHU. IIpaBuiibHbIE
MHOT'OYT'OJIbHUKHU.

TpeyronsHuku. Beicota, Menmana, OuccekTpuca, CpPeAHssl JUHUS TPEYroJibHHUKA.
PaBHOOEIpeHHBINT TpPEYroJbHUK, €ro CBOWCTBA H TpHU3HAKU. PaBHOCTOpOHHUI
TPEYroibHUK. IIpAMOYronbHBIM, OCTPOYTOJbHBIM, TYHNOYTOJNbHBIM TPEYrOJIbHUKH.
Buemnue yrisl TpeyroiabHuka. HepaBeHCTBO TpeyroibHUKA.

YetoipexyronbHuku. [lapamnenorpamm, pomMO, IpsIMOYTrOJIbHUK, KBaJpaT, Tpamnelus,
paBHOOenpenHass Tpaneuus. CBOWCTBA W TMPU3HAKK MapajjieorpaMma, pomoa,
NpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpYy:KHOCTB, KPyT

OKpYKHOCTb, KPYT, UX DJIEMEHTHl U CBOMCTBA; LICHTPAJIbHBIC U BIHCAHHBIC YIJIBI.
KacartenbHass U cekymias K OKPYKHOCTH, MX CBOICTBa. BriucaHHble M ONMCaHHBIE
OKPYKHOCTH JIJIsl TPEYT'OJIbHUKOB, YETHIPEX YT OJIbHUKOB, ITPABUIIBHBIX MHOTOYT'OJIbHUKOB.

I'eomeTpuueckue purypsl B IpocTpaHcTBe (00beMHbIE TeJa)

MHororpasHuK ¥ €ro 2jeMeHTbl. Ha3BaHusd MHOTOTPaHHMKOB C Pa3HbIM
MOJIO)KEHUEM M KOJIMYECTBOM TIpaHeid. [lepBUYHBIE NOpEACTaBICHUS O MNHUPAMUJIE,
napajuienenumnene, npusme, cdepe, mape, IWIMHIApPE, KOHYCE, HX DJJIEMEHTax |
IIPOCTEUIINX CBOMCTBAX.

OTHOomIeHUs

PagsencrBo puryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [[pU3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IHapanieabHOCTH NPAMBIX

[Ipu3Haky 1 CBOMCTBA MapaJUIeIbHBIX OPSIMBIX. AKCHOMa MapaienbHocTH EBknnaa.
Teopema daeca.

IepnenaukyJ/JIspHbIe PSIMbIE

[Tpsimoii yron. Ilepnenpukymnsp k npsmoi. Hakimonnas, npoexuus. CepeauHHBIN
NepHeHIUKYISp K 0Tpe3Ky. CBOICTBA U MPU3HAKU MEPIIEHIUKYISPHOCTH.

ITonoOue

[TponopumonanpHble  OTpe3ku, mojgodue ¢uryp. I[lomoOHBIE TPEyroJbHUKH.
[Tpu3zHaku momgoous.

B3aumHoe pacnosioxkeHue nNpsMon U OKpY>KHOCTH, IBYX OKPY>KHOCTEH.

HN3MepeHus u BbIYUCICHUSA

BeaununHbl



[Tonsatue Benuuwnbl. JlmHa. M3Mepenuwe minuHbl. EQuHWALBI U3MEPEHUS UJIMHBI.
Bennuuna yrna. I'pagycHas mepa yria.

[TonssTe o muomaaM IUIOCKOM (UIYpsl U ee cBoicTBax. M3mepeHue miomaaei.
EnuHuIel n3amMepenus miomaim.

[IpencraBnenne 06 oOveMe M ero cBoicTBax. M3mepenue obObema. EnuHMIIBI
u3MepeHus: 00bEMOB.

N3mepeHus U BLIYUCICHUS

NHCTpyMEHTHI 11 U3MEPEHH U TMOCTPOCHMI; U3MEPEHUE W BBIYHMCIICHHE YIJIOB,
JUIMH  (paccTostHuil), Tuiomanei. TpuroHomerpuyeckue (QyHKIMU OCTPOro yria B
NpSIMOYTOJIBHOM ~ TpeyroiibHuke TpuroHomerpudyeckue GyHKIUM TYNoro  yria.
BrrunciieHue »IEMEHTOB TPEYTOJIbHUKOB C HCHOJIB30BAHUEM TPHUTOHOMETPHYECKHX
cooTHomieHU. DopmMynbl IUIOMIAAN TPEYroJIbHUKA, MapajjleiorpaMMa M €ro 4acTHBIX
BUJIOB, (DOPMYJBI IJIUHBI OKPYXKHOCTH M Iuiomiaau kpyra. CpaBHEHHE U BBIYMCIICHUE
wiomaaei. Teopema Iudaropa. Teopema cunycoB. TeopeMa KOCUHYCOB.

Paccrosinus

Paccrosinne Mexay Toukamu. PacctossHre oT Touku A0 npsiMoil. PaccTosiHue mexny
burypamu.

I'eomeTpr4yecKkue NOCTPOEHUS

['eomeTpuueckue MOCTPOSHUs JJI UIUTFOCTPALIMU CBOMCTB T€OMETPUUECKUX (Uryp.

NHCTpyMEHTBI [JIsI TMOCTPOEHUM: LUPKYJb, JHUHEWKA, YrojdbHUK. IIpocreiimme
MOCTPOCHUSI ITUPKYJIEM U JIMHEUKOW: MOCTPOCHUE OMCCEKTPHUCHI yTIJIa, MEPICHIUKYIApa K
MpsIMOM, yria, paBHOTO JaHHOMY,

[TocTpoeHne TpPEyroiabHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEXIY
HHUMH, CTOPOHE U IBYM MPHUJICKAIIUM K HEW yriiam.

Jlenenne oTpe3ka B JAHHOM OTHOIIICHUMU.

I'eomeTpuuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[lonsitue mpeodOpazoBanusa. I[lpencraBneHne o  MeTanmpeAMETHOM  TOHSTUU
«mpeobpazoBanuey. [logodue.

JBuKeHust

OceBasgs W UEHTpaJibHasi CHUMMETPHUS, NOBOPOT U TMApaJJICIbHBIA IEPEHOC.
KomOuHamy 1BMKEHUN Ha INIOCKOCTH U UX CBOMCTBA.

BekTOopbl M KOOPAMHATHI HA IVIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, ACHCTBUS HaJl BEKTOPaMH, HMCIOJIh30BAaHHE BEKTOPOB B (HU3HKE,
Pa3JIOKEHUE BEKTOPA HA COCTABJISAIOIINE, CKAISIPHOE TPOU3BEACHHUE.

Koopaunarsi

OCHOBHBIE TIOHATHUSA, KOOPAWHATHI BEKTOpPA, pACCTOSIHUE MEXKJIYy TOYKAMHU.
Koopaunatsl cepeiuHbl oTpe3Ka. Y paBHEHUS QUTYp.

[IpruMeHeHne BEKTOPOB M KOOPJAMHAT JJISI PELIEHUS] NPOCTEMIINX TF€OMETPUUYECKUX
3aj1ad4.

HUcTopust MaTeMaTHKH

Bo3HuKHOBEHHE MaTEMaTUKU KaK HAyKH, 3Tambl ee pa3BUTHs. OCHOBHBIC pa3feiibl
MaTeMaTHKU. Belgaromnecss MaTeMaTUKU U UX BKJIAJ] B Pa3BUTHE HAYKHU.

BeckOHEYHOCTh MHOXKECTBA MPOCTHIX uMced. Ywuciaa ¢ JUIMHBI  OTPE3KOB.
Panmonaneueie uncna. [Torpe6HOCTH B MppanroHanbHbix yncnax. [lIkona [Mudaropa

3apoxzaeHue anreOpsl B Heppax apudpmeTuxu. An-Xopesmu. Poxxnenne OykBeHHOU
cumBoiuku. [1. depma, @. Buer, P. Jlekapt. McTopus Bompoca 0 HaxoxaeHUHU HOpMy



KOpHEW anreOpanveckux ypaBHEHMH creneHel, Oonpmmx yetsipex. H. Tapranss, Jx.
Kapnano, H.X. A6ens, 3. I'anya.

[TosiBienne MeTona KOOpPAMHAT, IO3BOJIAIOIIETO MEPEBOJUTH T'€OMETPUUYECKHE
00beKThl Ha s3bIK anreOpsl. [losiBnenue rpadukoB (yukuuit. P. Jlexapt, [I. ®epma.
[IpuMepsl pa3IMUHBIX CUCTEM KOOPAHUHAT.

3amaua Jleonapno Iluzanckoro (Pubonauuym) o Kpodukax, yuciaa DuOOHAYYH.
3aznaya o maxMartHoi focke. CX0IMMOCTh T€OMETPUUECKON IPOrPECCHUHN.

Hcrokn Teopuum BEpOSATHOCTEH: CTpaxoBoe neno, azapTHeie urpel. II. depwma,
b.ITackans, A. bepnymiu, A.H.Konmoropos.

Ot 3emnenenus k reometpur. [ludarop u ero mkona. @anec, Apxumen. [lnaton u
Apucrorens. IlocTpoeHne mNpaBWIBHBIX ~MHOIOYIOJIBHUKOB. TpuCCEKIMs  yrJa.
KBanpatypa kpyra. YaBoenue kyba. Mcropus uucna m. 3onotoe ceuenue. «Hauamay
Esximpna. JI Diinep, H.1.JIo6aueBckuii. MicTopus msaToro mocTysara.

['eomeTpust 1 nCKyccTBO. ['eomeTpruyueckrne 3aKOHOMEPHOCTH OKPYKAOIIETr0 MUPA.

AcTtpoHomus U reomeTpusi. UTo U Kak y3Hau AHakcarop, OparocheH u Apucrapx o
pasmepax Jlynel, 3emiun u Connua. PaccrossHuss or 3emumn go Jlyner u Comnnua.
N3mepenue paccrosgaus ot 3emiaun 10 Mapca.

Ponw poccuiickux yueHbix B pazButuu matematuku: JI. Ditnep. H.U. JlobaueBckuii,
I1.JI.YeO6nmmeB, C. KoBaneBckas, A.H. KomMoropos.

Marematuka B pa3Butuu Poccun: Iletp |, mikona MareMaTHYeCKUX U HABUTAIIKHAX
HayK, pa3Butue poccuiickoro ¢uora, A.H. KpeutoB. Kocmuueckast mporpamma u M.B.
Kennpr.



