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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA

Matemaruueckoe 00pa3oBaHue SBISETCS 0053aTeIbHON U HEOTHEMIIEMOU YacThIO OOIIETO
o0pa30BaHMs HA BCEX CTYMEHsX MIKOJIbI. M3yueHrne MaTeMaTHKU B OCHOBHOM IIKOJIE Ja€T BOZMOKHOCTh
00y4aroImuMcs IOCTUYb CIETYIOUINX PE3yIbTaTOB:

1) B HanmpaBJIeHUU JUYHOCTHOTO PA3BUTHS:

- YMeHue sICHO, TOYHO, TPaMOTHO M3J1araTb CBOM MbICIIM B YCTHOM M MMCbMEHHOM pe4n, IOHUMATh
CMBICJI ITOCTaBJICHHOM 3a7]a4ul, BBICTPAauBaTh apryMEHTALIUIO U IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDPBI;
- KpuTH4HOCTH MBINICHUSI, YMEHUE PACTIO3HABATH JIOTUUECKH HEKOPPEKTHBIE BHICKA3bIBaHUS, OTINYATh
TUNOTE3Y OT haKTa;
- ®opMUpOBaHHE MIPEJICTABICHHUI O MATEMATHUKE KaK YaCTH O0IICYEIIOBEYECKOM KYIbTYPBI, O
3HAYUMOCTH MAaTEMAaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOTO OOIIIECTBA;
- [IpencraBnenne 0 MaTeMaTHYECKOI HayKe Kak cpepe 4yenoBeueCcKon AeATeIbHOCTH, 00 dTanax ee
pa3BUTHS, O €€ 3HAUUMOCTH ISl Pa3BUTHS IUBUIIM3ALUU;
- KpeaTuBHOCTb MBIIILICHUS, MHULIMATHBA, HAXOAYUBOCTh, aKTUBHOCTbH MPU PEIICHUH MaTeMaTHYECKUX
3a/1a4;
-YMeH1e KOHTPOIUPOBATh MPOLIECC U PE3yNIbTaT yueOHONH MaTEMATUYECKOM 1€ TEIbHOCTH;
- CiocoOHOCTh K IMOILMOHATIEHOMY BOCIIPUSATHIO MaTeMaTUYECKUX 00BEKTOB, 3a/1a4, PEIICHUN,
pacCyXIeHHUIl.
2) B MeTanpeAMeTHOM HANPABJIEHUM:
-IlepBoHavaIbHBIE IPEICTABICHUS 00 UICSIX M O METOJaX MAaTEeMaTHKHU KaK YHHBEPCAIbHOM SI3BIKE
HayK{ U TEXHUKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUN U IIPOLIECCOB;
-YMeHue BUJETh MATEMAaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJEMHON CUTYaLlUU B APYTUX
JUCLUILIMHAX, B OKpYKalOLEeH KU3HU;
- YMeHre HaxXOJUTh B PA3TUYHBIX HCTOYHMKAX HHPOPMALIUIO, HEOOXOUMYIO /ISl pEIICHUS
MaTeMaTHYeCKUX MpoOIieM, MPEACTABIATh €€ B MOHATHOMN (popme, MPUHUMATH PEIICHHUE B YCIOBHIX
HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOSATHOCTHON MH(pOpMaIum;
-YMeH1e MOHUMATh U UCMOIh30BaTh MATEMAaTHYECKUE CPEACTBA HATTIATHOCTH (TpaduKu, AMarpaMMBl,
Ta0JINLIBI, CXEMBI U JIp.) JUIS WIUTIOCTPAIH, UHTEPIIpETalliH, apryMEeHTalluu;
- YMeHue BBIJIBUTaTh TUTIOTE3BI MIPH PEIICHNUH YUEOHBIX 3a/1a4, TOHUMATh HE0OOXOIUMOCTh UX
MIPOBEPKHU;
-YMeHue NPUMEHSITh UHAYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI PACCYKACHHM, BUJETh PA3TUIHbBIE
CTpaTeruy pelieHus 3aaay;
- [loHnMaHne CyuIHOCTH alTOPUTMUYECKUX MPEANUCAaHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBUU C
MIPEIJIOKEHHBIM aITOPUTMOM;
- YMeHue caMOoCTOATEIbHO CTaBUTh II€]IH, BRIOUPATh U CO3/1aBaTh aITOPUTMBI [Tl pEIICHUs YUeOHBIX
MaTeMaTHUYECKUX Mpooem;
-YMeHue IIaHUpOBATh U OCYIECTBIATH EATEIbHOCTh, HAIIPABJICHHYIO HA pELICHUE 3a]1a4
HCCIIEA0BATENIBCKOTO XapaKTepa.
3) B IpeAMeTHOM HANPABJICHUM:
Breinyckauk HayuuTces B 9 kiacce (AJ1 UCIIOJIb30BaHUs B TOBCETHEBHOM JKU3HU U 00ecTIeUeHUs
BO3MOKHOCTH YCIIEHTHOTO MPOJIOJDKEHUSI 00pa3oBaHMs Ha 0a30BOM ypPOBHE)
JJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHSAMHU: MHOXECTBO, HJIEMEHT MHOXECTBa,
MOAMHOKECTBO, TPUHAJIEKHOCTH;

®  33/1aBaTh MHOXKECTBA NIEPEYUCIIEHUEM UX IJIEMEHTOB;

® HaXOJUTh IepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEHILINX CUTYALIUSIX;

e omepupoBaTh Ha ©0a30BOM YpOBHE TOHATHSAMM: ONpEIENCHHe, aKCUoMa, Teopema,
JI0Ka3aTeNIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPKICHUS CBOUX BBICKAa3bIBAHUIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  UCMOJB30BATh I'papUUECKOe MPEICTABICHHE MHOXKECTB [l OMMCAHUS PEATbHBIX MPOIIECCOB
U SIBJICHUH, TIPY PEIICHUH 337a4 JPYTUX yYEOHBIX MPEIMETOB.



Yuciaa

e OmnepupoBaTb Ha 0a30BOM YypOBHE MOHATHSIMHU: HATYypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAs IpO0b, AeCATHYHAS APOOb, CMEIIaHHAs IpO0b, PAallHOHAIIEHOE YUCIIO, apU(PMETUIECKUN
KBaJ[paTHbIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJ U IPABUJIA JEHCTBUN IIPU BBIIIOJHEHUN BHIYUCIICHU;

®  UCIHOJIb30BaTh MPHU3HAKU JeAUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BBIYMCICHUM U
pELIEHNN HECIIOKHBIX 3a]1a4;

®  BBINOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YMCEN B COOTBETCTBUY C IIPABUIAMU;

®  OLIEHUBATh 3HAYCHHUE KBAJPATHOI'O KOPHS U3 MOJIOKUTEIILHOTO LEJIOT0 YKCIa;

®  DACIO3HABATh PALMOHAIbHbIE U UPPALMOHAIbHbIC YUCIIA;

®  CpaBHUBaTh YHUCIIA.

B noBceaHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

®  OLICHUBATh PE3YyJIbTAThI BHIUMCIECHUH NP PELICHUH NPAKTUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YUCEIl B PEAIbHBIX CUTYALIUsX;

®  COCTaBJIATh YMCJIOBBIE BBIPAXKEHHUS IPU PELICHUM MPAKTUYECKHUX 3a7ad M 3a/1ad U3 JPYTux
y4EOHBIX IPEAMETOB.

ToxnecTBeHHbIE IPeoOpa3oBaHuA

e BpImonHATE HeECHOXHbIE NpeoOpa3oBaHUs U1 BBIYMCICHUS 3HAUEHHH 4YHCIOBBIX
BBIpQ)XEHUI, CO/IEPKAIMX CTENEHH C HAaTypajJbHBbIM IOKa3aTesieM, CTENEeHU C IeJIbIM OTPHULATEIbHBIM
[I0Ka3aTeleM;

®  BBHINOJHATH HECIOXKHbIE NPeoOpa3oBaHUS LEJbIX BBIPAKEHHUI: pacKpblBaTh CKOOKH,
IPUBOAUTH OAOOHBIE CaraeMsble;

®  UCHOJB30BaTh (HOPMYIBI COKPAIIEHHOTO YMHOXKEHUs (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIs YIPOILIEHUS BBIUMCIICHUH 3HAYCHUH BBIpasKEHUI;

e  BBIOJIHATH HECJOKHBbIE NIPE0Opa3oBaHusl APOOHO-TMHENHBIX BBIPAKEHUN U BBIPAXKEHUU C
KBa/IpaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® [IOHUMMAaTh CMBICJI 3alMCH YKCIIa B CTAHJAPTHOM BUJIE;

e onepupoBaTh Ha 6a30BOM YpOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCh YHUCIIAY.
YpaBHeHus1 1 HepaBeHCTBA

e OnepupoBaTb Ha 0a30BOM YypOBHE IOHATHUSMHU: DPABEHCTBO, YHCIOBOE PpaBEHCTBO,
YPaBHEHUE, KOPEHb YPAaBHEHUs, PELICHUE YPABHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE
HEPAaBEHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASIIMECS K JIMHEWHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

IIPOBEPSTH, SIBISIETCA JIU JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpPAaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHHS M0 (GopMyJie KOpHEW KBaIpaTHOI'O yPaBHEHUS;

e n300pakaTh pELICHUS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOW MPSIMOM.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH M pEIIATh JIMHEWHbIE YPABHEHUS MPU PELICHUH 33]a4, BOZHUKAIOIIUX B JPYTUX
y4eOHBIX TpeaMeTax.
DOYyHKIUHT

e HaxoauTs 3HaueHue (PYHKIMU MO 33JJaHHOMY 3HAUEHHUIO apTyMEHTa;

e HAaxOIUTh 3HAYEHHE apryMeHTa M0 3aJaHHOMY 3HAueHUI0 (YHKIHMH B HECIOXKHBIX
CUTYaIUsIX;

®  OIpElENsITh MOJIOKEHNE TOUKH 10 €€ KOOpANHATaM, KOOPAUHATHI TOUKH IO €€ MOJIO0KEHHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 TpaduKy HAXOAUTh OOJACThb OMPEIENICHUs, MHOXECTBO 3HAYEHUH, HyIu (QYHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH BO3pacTaHUs U yObIBaHUS, HanOoJbIlIee U HAUMEHbLIee
3Ha4YeHus1 QyHKINY;

®  CTpOUTH rpaduK TUHEHHON QYHKITUU;



® TIPOBEpATH, SBIAETCS JIM JaHHBIM rpaduk rpadpukomM 3amaHHOW (QyHKIMHM (JMHEHHOH,
KBaJpaTUIHOM, OOpaTHON MPOTIOPITMOHATBHOCTH);

e  ompenensaTh NpUOIMKEHHBIC 3HAYEHUSI KOOPIUHAT TOUYKH IepecedeHus TpaguKkoB (HyHKIIHIA;

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMH: IOCIEJOBATEIBHOCTh, apu(MeTHUecKas
nporpeccusi, reOMeTpudecKas pOrpeccus;

e  pelaTh 33Ja4u Ha IPOIPECCUH, B KOTOPBIX OTBET MOKET OBITh IOIY4€H HENOCPEACTBEHHBIM
rmojcdeToM 0e3 mpuMeHeHus Gpopmyi.
B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH APYTHX MPeAMETOB:

®  UCNOJNb30BaTh IpadUKU pealbHbIX IPOLECCOB M 3aBUCUMOCTEH Ul ONpEeAETeHUs HX
CBOMCTB (HauOOJbIIME W HAaUMEHbILIME 3HAUYEHUs, MPOMEXYTKU BO3pacTaHUs W yObIBaHUsA, 00jacTu
MOJIOKUTETBHBIX U OTPULIATEIbHBIX 3HAYCHUH | T.11.);

®  UCNOJb30BaTh CBOWCTBA JIMHEHHON (QyHKIMM U ee TpauK NpHU pEIIeHUH 3a1ad U3 JAPYTUx
y4eOHBIX IIPEMETOB.
CTaTHCTHKA U TeOpHUs BepPOSITHOCTEMH

e lmerb npeicTaBi€HHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTH CIy4alHOTro
COOBITHS, KOMOMHATOPHBIX 33/1a4aXx;

e pewmarb NpocTeilIMe KOMOMHATOpPHBIE 3a7ayd METOJOM MPSIMOIO0 U OPraHU30BaHHOI'O
nepedopa;

®  TPEICTaBIATH JaHHBIC B BUJE TAOIHII, AUAarpamMMm, rpaduKoOB;

e  yuTaTh HH(OOPMAIHIO, TPECTABICHHYIO B BHJIE TAOJIUIIBI, AUATPAMMBI, Tpaduka;

®  ONpeneNnsITh OCHOBHBIE CTATHCTUYECKHUE XaPAKTEPUCTUKN YHUCIIOBBIX HAOOPOB;

®  OIICHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CITydasix;

®  UMETh MPEJCTABICHUE O POJIH 3aKOHA OOJBIINX YMCET B MACCOBBIX SIBJICHUSX.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPEAMETOB:

®  OIICHMBATh KOJMYECTBO BOSMOXKHBIX BapUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHIA;

® CpaBHUBaTh OCHOBHBIC CTATUCTHYECKHE XapaKTEPUCTHKH, TOJYYCHHbIE B TIpoIecce
peleHwst TPUKIIAIHON 3a/1a4d, H3yIeHUS PEATbHOTO SIBIICHHS,

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBICHUN B HECIOXKHBIX CUTYaIUSIX.
TexkcroBble 321241

e Pemare HecJIOXHBIE CIOXKETHBIE 33/]a4M Pa3HBIX THIIOB Ha BCE apH(METHIECKHE JICHCTBUS;

®  CTPOUTH MOJIENb YCIOBHUS 33Jauyu (B BUJE TaOJMIIbI, CXEMbl, pUCYHKA WM YpaBHEHUS), B
KOTOPOH J1aHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C [EJIbIO TOUCKA PELICHNUs 33/1a4H;

®  OCYIIECTBIISITH CIOCOO TIOMCKA pEIIeHHs 3a7add, B KOTOPOM pAacCyXKIEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH pEIICHUS 3a/1a4H;

e  BBIIENATH ATAIlbl PELICHUS 3aJ]auy;

®  UHTEPHPETHPOBATH BBIUUCIUTENIBHBIE PE3YyJbTaThl B 3ajaye, HCCIEJOBATH MOJYyYEHHOE
peleHue 3aauy;

®  3HAaTh pa3jMYUe CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, TPOTHB TEUCHHUS U 110 TEYCHUIO PEKH;

e  pemark 33Ja4M Ha HAXOXKJCHHUE YaCTH YKCIIa U YHCIIA TIO €ro YacTH;

e  pemarh 33/Ja4M Pa3HBIX TUIOB (Ha pabOTy, HA MOKYIKH, HA IBUKEHHUE), CBSI3BIBAIOLINX TPH
BEJIMYMHBI, BBIICATH 9TH BETMYMHBI M OTHOILICHHS MEX]ly HUMH;

® HAXOJWTh MPOIEHT OT YHCJIA, YUCIO MO TPOLUEHTY OT HEro, HaxOIUTh IPOIEHTHOE
CHIDKEHHE WM TIPOIIEHTHOE TIOBBIIICHUE BETNYHHEI;

®  peuaTh HECIOXKHBIE JIOTHYECKUE 334l METOJIOM PACCYXKICHUH.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPeEAMETOB:

®  BBIIBUTATH THIOTE3BI O BO3MOXKHBIX TpEACTbHBIX 3HAUYCHUSX MCKOMBIX B 3aJaue BEJTHYNH
(menatb NPUKUIKY).
I'eomerpuuyeckue Gpurypsl

e  OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHIMHU T€OMETPUIECKUX DUTYD;



®  U3BICKaTh MH(POPMALUIO O TE€OMETPUUYECKUX (HUrypax, MpPEJCTAaBICHHYIO Ha YepTexkax B
SIBHOM BH/IE;

® [PUMEHSTH JUIA PElICHHs 3aJad TeOMeTpHuYecKue (axThl, €CIH YCIOBHS UX NMPUMEHEHUS
3aJjaHbl B IBHOH (opme;

e  pelaTh 33Jja4d Ha HAXOXKJEHHE T€OMETPUUYECKHX BEJIMYMH IO 00pa3laM WK aJlrOPUTMaM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCNOJNB30BAaTh CBOWCTBA TIEOMETPUYECKHX (GUTYp s pEUIeHHs THUIIOBBIX 3ajad,
BO3HHMKAIOIIMX B CUTyalUsAX [IOBCEIHEBHOM KU3HU, 33714 IPAKTUYECKOI0 COAEPIKAHMSL.
OTHomeHust

e OnepupoBath Ha 0a30BOM YypOBHE NOHSATHUSMH: paBEHCTBO (uryp, paBHble (UTYDBI,
PAaBEHCTBO TPEYrOJIBHUKOB, NApaJLIEIbHOCTh MPAMBIX, NEPIECHAUKYIIPHOCTh MPSIMBIX, YIVIBI MEXIY
IIPSIMBIMU, TIEPIEHANKYJIISAP, HAKIOHHAS, IPOEKIIUS.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  HCIOJIB30BATh OTHOLIEHUS JJIA PEIICHUS MPOCTEHINMX 3a]ad, BO3HUKAIOIIHUX B PEAIBHOU
KU3HU.
HN3mepeHusi ¥ BBIYMCICHUSA

e  BrINONHATH U3MEPEHUE NAJIUH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JUIS
WU3MEPEHM JIIUH U YIJIOB;

®  [pUMEHATH (HOPMyYJIbl IEPUMETPA, IUIOMAAN U 00beMa, IJIOLAU TOBEPXHOCTH OTJEIIBHBIX
MHOT'OTPaHHHUKOB IIPU BBIUMCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY,

e npuMmeHsATh Teopemy Iludaropa, 0a30BbIE TPUTOHOMETPUYECKHE COOTHOILICHUS IS
BBIYMCIICHHS JJIMH, PACCTOSIHUM, IUTONAJEH B MPOCTEUILINX CIydasiX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBIUHCIATH PACCTOSHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYaLUAX, IJIOMAAN B IPOCTEUIINX
Clly4asx, IPUMEHATh (OPMYJIbl B IPOCTEHIINX CUTYaLUAX B IOBCEIHEBHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh THUMOBBIEC TIOCKHE PUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKH M C MOMOIIBIO
WHCTPYMEHTOB.
B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOECHUSI HA MECTHOCTH, HEOOXO/IMMBIE B pEaJIbHOM JKU3HH.
I'eomeTpuueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBcexHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEeIMETOB:

®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYXKAIOIIEM MHpE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MHOHSTHUSIMH BEKTOP, CYMMa BEKTOpPOB, NPOU3BEICHHE
BEKTOpAa Ha YMCJIO,KOOPANHATHI HAa TUIOCKOCTH;

e ompenensaTh NPUOIMKEHHO KOOPAMHATHI TOYKU MO €€ M300pakeHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:

®  JCIOJIB30BaTb BEKTOPHI Ul PEIICHHWS IPOCTEUINMX 3a7ad Ha ONPENEICHUE CKOPOCTH
OTHOCHUTEIILHOTO JBUKEHUS.
HcTropust MaTeMaTUKHU

e OmnuchiBaTh OTACIBHBIE BBINAIOIIMECS PpE3YNbTAThl, IIOJIYYEHHbIE B XOJE€ Ppa3BUTHSA
MaTEMaTHKHU KaK HayKHu;

e 3HATh NPHUMEPHl MAaTEMAaTUYECKUX OTKPBITHMI M UX aBTOPOB, B CBSA3M C OTEUYECTBEHHOW W
BCEMHUPHOHN UCTOPHUEH;

e TIOHMMAaTh POJb MAaTEMATUKH B pa3BuTun Poccum.
MeToabl MaTEeMaTHKH

e BpiOupare mnoaxomdmuMii M3ydyeHHBIH METOJ s peIIeHUs M3YYEHHBIX THIIOB
MaTeMaTHYECKUX 3ajay;



e [lpuBoauTh  HpHUMEpPHl  MATEMATUYECKUX  3aKOHOMEPHOCTEH B OKpYXarouieu
JEeUCTBUTENLHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSA B 9 Kiacce 11 o0ecrnie4eHnsi BO3MOKHOCTH
YCHENTHOr0 NMPOA0JIKeHNsI 00pa30BaHUs HA 02a30BOM M YI1y0JIEHHOM YPOBHSIX
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e  OmnepupoBarh NOHATUSIMU: ONpENEIECHUE, TEOPEMa, aKCHOMa, MHOXECTBO, XapaKTEPUCTUKHU
MHOJKECTBA, JJIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOEe U OECKOHEYHOE MHOXKECTBO, IOJIMHOKECTBO,
MIPUHAJIE)KHOCTD, BKIIFOUEHHE, PABEHCTBO MHOYKECTB;

e m300pakaTh MHOXKECTBA M OTHOIIIEHNE MHOXECTB C TIOMOIIBIO KPYTroB Diiniepa;

®  OmpeneNsITh MPUHAMICIKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHEHHUIO U TIEPECEUCHUIO
MHOXECTB;

®  33]1aBaTh MHOKECTBO C IIOMOILBIO NEPEUNCIEHUS JIEMEHTOB, CJIOBECHOTO ONMCAHUS;

e  ONEepUpOBaTh MOHATHSAMH: BBICKa3bIBAHHE, HCTUHHOCTb M JIO)KHOCTb BBICKA3bIBAHMS,
OTPULIAHUE BBICKA3bIBAHUI, ONEpallUd HaJ BbICKA3bIBAHUSMU: WM, WIH, HE, YCIOBHBIC BbICKa3bIBaHUS
(MMIUTHKALIKN);

®  CTPOUTH BBICKA3bIBAaHUS, OTPULIAHUSI BBICKA3bIBAHUM.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH LEMOYKU YMO3AKIOUECHUN Ha OCHOBE MCIOJIb30BaHUS IPaBUII JIOTUKU;

®  ICIOJIb30BaTh MHOXKECTBA, OTIEPAIlUU C MHOXKECTBAMH, UX TpadudecKoe MpeICTaBICHHUE IS
OMMCaHUs PeAIbHBIX MPOLECCOB U SIBJICHUM.

Yucaa

e  OnepupoBarh NOHATUSMHU: MHOXKECTBO HATypalbHBIX YHCEJl, MHOKECTBO LIEJIbIX YHCEll,
MHOXECTBO palMOHAIbHBIX YHCE, HPPALUOHAIBHOE YHCIO0, KBAJAPATHBIH KOPEHb, MHOXECTBO
NEHUCTBUTENBHBIX YHCEJ, TeOMETpPUYEcKass WHTEpPHpeTalus HaTypaldbHBIX, LEJIbIX, PAIMOHAIBHBIX,
JEHUCTBUTEIIbHBIX YNCET;

®  TIOHMMATh U OOBSACHATH CMBICI MO3UIIMOHHOM 3aITMCH HATYpPaIbHOTO YHCIIa;

®  BBHINOJHATH BBIUKCIEHUS, B TOM YHCJIE C HCIOJB30BAHUEM IPUEMOB pPaAIMOHATBHBIX
BBIYHCIICHHI;

®  BBINOJHATH OKPYTJIEHUE PAIMOHAIBHBIX YHCEN C 33JaHHON TOYHOCTHIO;

®  CpaBHUBATH pAllMOHAIBHBIC U UPPALIMOHAILHBIE YHUCTIA;

®  TIPEJCTaBIATH PAIMOHATIBHOE YHCIIO B BUE NECATUUHON APOOH

®  YIOpPS0YMBATH YKCTIA, 3aMIMCAHHbBIE B BUJIe OOBIKHOBEHHOM U IECATUYHON JIpo0u;

e naxoauth HOJ] u HOK umncen u ucnonb30BaTh X MPHU PEIICHUU 3a/1a4.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® MPUMEHSTh NpaBHUJa NPUONMKEHHBIX BBIUMCICHUN MPHU PEIICHUH MPAKTUYECKUX 3a7ad U
pEelIeHnH 3a1a4 JPYTUuxX Y4eOHBIX MPEeIMETOB;

®  BBHINOJHATH CPABHEHHE PE3YJIbTATOB BHIUUCICHUHN MIPU PEIICHUH MPAKTUUECKHUX 33/1a4, B TOM
qrclie TPUOTMKEHHBIX BRIYUCIICHUN;

®  COCTaBJISITH M OLICHHBATh YHCIIOBHIE BBIPAKEHUSI IPU PEIICHUHU IPAKTUYECKUX 3a]1a4 U 3a/1a4
W3 IPYTUX y4eOHBIX MPEAMETOB;

®  3aNKCHIBATH U OKPYIJISATH YMCIOBBIE 3HAYEHHUS! PEAJbHBIX BEJIMYUH C HCIOJIb30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxkaecTBeHHbIE MPEOOPA30BAHUSA

e OmnepupoBarh MOHATUSIMH CTEIEHH C HATypaJbHBIM IIOKA3aTeleM, CTENEeHU C LEJIbIM
OTPHULIATENBHBIM MOKa3aTeNeM;

®  BHINOJHATH NMPE0oOpPa3OBaHUS IENIBIX BBIPAKEHUH: JCHCTBUS C OJHOWIEHAMHU (CIIOXKEHUE,
BBIYMTaHUE, YMHOXKEHUE), IEUCTBHUS C MHOTOWICHAMH (CJI0KEHNE, BEIYUTAHUE, YMHOKEHHE);

®  BBINOJIHATH PA3I0KEHHE MHOTOWICHOB HA MHOXXKHTEIN OJHUM M3 CIIOCOOOB: BEIHECEHHE 3a
CKOOKY, TPYMIUPOBKA, UCIIOIH30BaHUE POPMYI COKPAIIIEHHOTO YMHOXKEHUS,

®  BBUICIATH KBAJIPAT CYMMBI U Pa3HOCTH OJTHOWICHOB;

®  DPACKJIAAbIBATh HA MHOXUTEIH KBAJIPATHBIM TPEXUJICH;



® BBHINOJHATH NpeoOpa3oBaHUS  BBIPAKEHUH, COXEpXKAIIMX  CTENEHH C  LEJIBIMH
OTPULIATENIBHBIMU TOKA3aTeNIIMHU, MEPEXOIUTh OT 3allUCH B BHUJE CTENEHH C IeJIbIM OTPHULATEIbHBIM
roKaszaTesieM K 3allicH B BUJE Ipoou;

®  BBINOJHATH IIPeoOpa3oBaHus JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH: COKpallleHHE IpoOeH,
IpUBEJCHUE anredpandeckux JpodOed K oOlieMy 3HAMEHATeNro, CI0XKEHUE, YMHOXXEHHE, JeJIeHHE
anreOpanyeckux JpoOel, Bo3BeaeHHe aiureOpanueckoil OpoOM B  HATYpalIbHYI0 U LEIYIO
OTPULIATEIIBHYIO CTEITIEHb;

®  BBINOJHATH MPEOOPA30BAHMS BEIPAKEHUH, COIEPKAIIUX KBAIpaTHBIE KOPHH;

®  BBUICNATH KBaJpaT CYMMBl WJIM pPa3HOCTH JBYWIEHAa B BBIPAKCHHUAX, COJACPKAIINX
KBaJ[paTHbIC KOPHH;

®  BBINOJIHATH NPEOOPa30BaHMsl BEIPAXKEHUH, COEPKAILUX MOAYJIb.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  BBINOJHATH MPEOOPA3OBAHMS U ACHCTBHS C YHCIAMU, 3aIMCAHHBIMU B CTAaHIAPTHOM BH/IC;

®  BBHINOJHATH NPeoOpa3oBaHMs aNreOpandecKuX BBIPAKECHUN TpPU PELICHWH 3a7ady JPYTHX
y4EOHBIX IPEIMETOB.
YpaBHeHuUs1 U HepaBeHCTBA

e OnepupoBaTb IOHATUSAMHU: YpaBHEHHE, HEPAaBEHCTBO, KOPEHb YpaBHEHMS, peEIICHUE
HEpaBEHCTBA, PaBHOCHIIbHBIE YpaBHEHHs, 00JacTh ONpEeNeHHUs] YpaBHEHUs (HEpaBEHCTBA, CHCTEMbI
YpaBHEHU WM HEPABEHCTB);

e pewarh JUHEWHbIE YpaBHEHHs M YPAaBHEHUS, CBOAMMbIE K JIMHEHHBIM C IIOMOIIbIO
TOKJECTBEHHBIX ITPe0Opa3oBaHui;

e pemarb KB3JpaTHbIC YPaBHEHUS W YPAaBHEHHs, CBOJAMMBIE K KBAaJPAaTHBIM C ITOMOIIBIO
TOKJIECTBEHHBIX IPeoOpa3oBaHUil;

e pewarh ApoOHO-TMHENHHBIE YPABHEHUS;

e  pelIaTh NPOCTEHINNME UPPALMOHAILHEIE YPABHEHHUS BHIA \/ f(x)=a, \/ f(x)= \/ 9(x);

e  pemarb ypaBHEHUs BHJA Xx"=a ;

e  pemiaTh ypaBHEHHUS CIIOCOOOM PA3JI0KEHHsI HA MHOKUTENH U 3aMEHbI IEPEMEHHOM;

®  1CIOJIb30BaTh METOJ WHTEPBAIOB J[UId pEIHICHHUS LEIbIX U JApOoOHO-pallMOHAIBHBIX
HEPABEHCTB;

e  pemiath JUHEHHbIE YpaBHEHMs U HEPABEHCTBA C TapaMeTpaMy;

®  pelIaTh HECJIOXKHbIE KBapaTHBIE YPABHEHMSI C TAPAMETPOM;

®  pemIath HECJIOXXHbIE CUCTEMBbI JINHEHHBIX YpaBHEHU ¢ TapaMeTpamy;

®  pemIaTh HECJIOXKHbIE YPAaBHEHUS B IIEJIbIX YHCIIaX.
B noBcenHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U PELIATh JINHEHHBIE U KBAJIPATHHIE YPABHEHMSI, yPABHEHUS, K HUM CBOJSIIUECS,
CHCTEMBbI JINHEHHBIX YpaBHEHUH, HEPABEHCTB MPU PEIICHUH 3a/1a4 JPYTrUX y4eOHBIX MPeAMETOB;

®  BBINOJIHATH OLEHKY MPaBAONOI00Us PEe3yIbTaTOB, MOIYYaEMbIX IPU PELICHUH JIUHEWHBIX U
KBaJIpaTHBIX YPAaBHEHUN M CHCTEM JIMHEHHBIX YPAaBHEHHMH M HEPABEHCTB IIPHU PELICHUM 3aJad IPYTHX
y4eOHBIX TIPEIMETOB;

e  BbIOMpPATh COOTBETCTBYIOLME YPAaBHEHUs, HEPABEHCTBA MM MX CHCTEMBI JJISi COCTaBJICHUS
MaTEMaTHYECKON MOJIENHN 3aJaHHON pealbHOM CUTyalluy WU NPUKJIAAHOM 3a7a4u;

e yMeThb HMHTEpPIPETUPOBATh IOJTYYEHHBI NpPHU pEIIEHUU YypaBHEHUS, HEPaBEHCTBA WIH
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJJaHHON peabHOM CUTYally WM MPUKIAIHON 3a1a4u.
DyHKIUH

e OmnepupoBaTh NOHATUAMHU: (DYHKIMOHANIBHAS 3aBUCUMOCTb, (DYyHKIUSA, Tpapuk (yHKIUH,
crocoObl 3amanusi (DYHKIMH, apryMEHT W 3HaueHHe (YHKIHUH, OOJACTh OMpPEAENICHUS W MHOXKECTBO
3HaYeHUH (YHKIUHM, HyId (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIHH,
YETHOCTh/HEYETHOCTh (DYHKIINH;

e CTpouTh rpaduKy JUHEHHOW, KBaJpaTHUHOW (PyHKIMH, 0OpaTHOM MPOMOPIHMOHAIBHOCTH,

dyHKIMY BHA: y=a+Lb1 y =x,y=¥x, y=|x;
X +



e Ha MpUMepe KBaIpaTUYHON (PYHKIMH, MCIIONB30BaTh Mpeodpa3zoBaHus rpaduka (QpyHKIUH
y=f(X) nns nocrpoenus rpahukoB GyHKIUH y = af (kx+b)+c;

®  COCTaBJIATH YpaBHEHMS MPSIMOM IO 33JaHHBIM YCIIOBHSM: MPOXOJAIIEH Yepe3 JIBE TOUKHU C
3aIaHHBIMUA KOOPAMHATAMM, IIPOXOALIEH Yepe3 JaHHYIO TOUKY M ITapajuIeIbHOM JAaHHOU NPSMOM;

e  uccienoBaTh (PYHKIUIO 110 €€ TpauKy;

®  HAaxXOAUTb MHOXKECTBO 3HAYEHMH, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUYHON (DYHKIIUH;

e ONEpUpOBaTh  MOHATHAMM:  IIOCIENOBATEIbHOCTb,  apudmMeTnueckas  mporpeccus,
reoMeTpHUecKas porpeccus;

e  pemarh 33Ja4d Ha apU(YMETHUECKYIO U TEOMETPHUYECKYIO IPOTPECCHIO.

B noBcegHeBHOI )KM3HM M NPU U3YYeHHH APYTHX NMPeAMETOB:

®  JIUIIOCTPUPOBATh C IOMOILBIO IpaduKka pealbHYIO 3aBUCHUMOCTh WM IpOLEcC MO HX
XapaKTepUCTUKAM;

®  UCNOJB30BATh CBOMCTBA U rpapuk KBaApaTHUHOW (PYHKIUHU MPU PEIICHUH 33134 U3 IPYTUX
y4eOHBIX IPEMETOB.

TexcToBBIE 3a729UH

e Pemare mpocTbie W CIOXHBIE 3a/aud Pa3HBIX THUIOB, a TAaKXKE 3aJaud MOBBIIICHHON
TPYAHOCTH;

® UCNOJb30BaTh pa3Hble KpaTKUE 3alUCH KaK MOJENU TEKCTOB CIIOKHBIX 3ajad s
MIOCTPOCHMSI IOUCKOBOM CXEMBI U pellIeHus 3a/1a4;

®  pa3IMYaTh MOJENb TEKCTa M MOENb PEIICHHS 3a/Ja4H, KOHCTPYHPOBATH K OJHOW MOJEIH
peLLeHMsI HEeCJIOKHOM 3aJjaul pa3Hble MOJIENIN TEKCTa 3a1a4H;

e 3HATh W MPHUMEHATH 00a criocoba moucka pemeHus 3aaaq (0T TpeOOBaHMS K YCIOBHIO U OT
yCIJIOBUS K TpeOOBaHUIO);

®  MOJEIUPOBATh PACCYKJICHMs IIPU MOUCKE PEIICHUS 3a/1a4 C IIOMOIIBIO Tpad-CXeMbl;

®  BBIIEJATH ATAIlbl PELICHU 33J]au U COJIEpKaHUEe KaXI0ro 3Tara;

e yMeTh BBIOMpaTh ONTHMAJbHBII METOJ pPELIeHUs 3a7ayd M OCO3HaBaTh BBIOOP MeTO[a,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOIUTH pa3Hble PEIIeHUs 3a/1a41, €CIIM BO3MOXKHO;

®  AHATM3WPOBATH 3aTPYIHECHUS NIPU PEIICHUH 3a/1a4;

®  BHINOJHATH Pa3IMUHBIC TPEe0oOpa30BaHUs NPEITIOKESHHOW 3aJaud, KOHCTPYHPOBATH HOBBIE
3aJjauu U3 JaHHOM, B TOM 4Hcie 00paTHBIE;

®  UHTEPHPETHPOBATH BBIUYMCIUTEIBHBIC PE3YyJbTaThl B 3ajaye, HCCIENOBATH MOIYyYCHHOE
pellieHue 3a1a4u;

®  AHATU3UPOBATh BCEBO3MOXKHBIE CHUTYallMM B3aUMHOIO PACIOJIOKEHHs JIBYX OOBEKTOB U
U3MEHEHHE HUX XapaKTepUCTUK MpPH COBMECTHOM JBIM)KEHHHM (CKOPOCTh, BpEMs, PACCTOSHUE) IpH
pelIeHNH 3371249 Ha JBM)KEHUE BYX OOBEKTOB KaK B OJTHOM, TaK M B TPOTHBOIOJIOKHBIX HATIPABICHUSX;

® ycclefoBaThb BCEBO3MOXKHBIE CHUTYallMd NpU pPELIEHMH 3a/lad Ha JBH)KEHHE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA,

e  pemiath pa3HOOOpa3HbIE 3a7aul «HA YaCTH,

e pemath U OOOCHOBBIBaTH CBOE pEIICHHE 3a/ay (BBIIEISITh MAaTeMAaTUYECKYI0 OCHOBY) Ha
HaXO0XJICHHE YaCcTH YHCIIa M YUCJIa IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA JpooH;

e 0CO3HaBaTb U OOBSICHATH MJEHTHMYHOCTh 3a/a4 pPAa3HBIX THUIIOB, CBS3BIBAIOIIUX TpPU
BeIMYMHBI (Ha paboTy, Ha TIOKYIKH, HA JIBKCHHE), BBIENATh 3TH BEIWYHHBI U OTHOIICHHUS MEXIY
HUMH, IPUMEHSTh UX MIPU PELICHUH 33/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHbBIX THIIOB;

®  BJAJIETh OCHOBHBIMH METOJIaMH PEIICHUS 3a/1a4 HAa CMECH, CIUTaBbI, KOHIICHTPAIIHH;

e pemarp 3aJa4d Ha MPOIEHTH, B TOM YHCIE, CIOXHBIE IMPOLEHTHI C OOOCHOBAaHHUEM,
WCIIONTB3YS pa3HbIE CIIOCOOBI;

e pemarh JIOTHYECKHE 3a7auyd Pa3HBIMH CIIOCOOAMH, B TOM YHUCIE, C ABYMS OJIOKAaMH H C
TpeMs: 6JI0KaMU JaHHBIX ¢ TOMOIIBIO TaOJIHIL;

e pemarp 3aJa4d IO KOMOMHATOPHKE W TEOPHH BEPOSITHOCTEH Ha OCHOBE HCIIOIB30BaHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;

e  pemarh HECIOXKHBIE 33/1a4H 110 MATEMAaTUYECKON CTaTUCTUKE;



e OBIQJETh OCHOBHBIMH METOJaMHU pEIIEHUS CIOXKETHBIX 334a4: apu(MeTHUecKui,
anredbpanveckuii, nepedop BapuaHTOB, r€OMETPUUYECKUM, rpadUyecKuii, MPUMEHITh UX B HOBBIX IO
CPaBHEHHUIO C U3YUYEHHBIMH CUTYyalUSIX.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

e  BBIJCIATH IPU PEIICHUHU 33/1a4 XapaKTEPUCTUKU paccMaTpUBacMOM B 3a7aue CHUTYyallUH,
OTJIMYHBIE OT PEAIBHBIX (T€, OT KOTOPBIX a0CTParMpoOBaIMCh), KOHCTPYUPOBATH HOBBIE CUTYALUU C
Y4ETOM 3THUX XapaKTEPUCTHK, B YAaCTHOCTH, NPU PEUICHUH 3a/ady Ha KOHLIEHTPAlWW, YYUTHIBATH
IJIOTHOCTD BELIECTBA;

e pemarh U KOHCTPYMPOBATh 3aJaul Ha OCHOBE PACCMOTPEHHMs PEAbHBIX CHUTYyallUW, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUMCIUTEIbHBIA PE3yJIbTaT;

e  pemiarth 3aJ1a4M Ha ABU)KEHUE 10 PEKE, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA.
CraTucTHKA M TeopHs BePOSITHOCTEH

e OmepupoBaTh MOHATUSMHU: CTOJIOUAThle M KPYroBble JUarpaMMbl, TaOJIHIIbl JTaHHBIX,
cpenHee apudmeTuyecKkoe, MeAuaHa, HauOoJbllee M HaMMEHbIIee 3HAUYCHUS BBIOOPKH, pazMax
BBIOOPKH, TUCIIEPCHS U CTAHJAPTHOE OTKIOHEHHE, CITydaiiHas N3MEHUNBOCTB;

e  U3BJIEKaTh MHPOPMAIIHIO, IPEACTABICHHYIO B Ta0NHIIaX, HA qUarpammax, rpadukax;

®  COCTaBJIATH TAONUIIbI, CTPOUTH AUArPaMMBbI U FpaUKu Ha OCHOBE JaHHBIX;

e  OIepHpOBaTh MOHATHAMH: (HAaKTOpHAN YMCIIA, TEPECTAHOBKH W COYETAHHS, TPEyrOJIbHHK

®  [IPUMEHSATH [IPABUIIO IPOU3BEACHUS NIPU PEIIEHUH KOMOUHATOPHBIX 3a/1a4;

e ONEpUpOBaTh TMOHATHAMU: CIIydyallHBIH  ONBIT, CiIydailHBIi  BBIOOp, HCIHBITaHUE,
3JIEMEHTapHOE ClIy4ailHOe COOBITHE (MCXO[), KJIACCHUECKOE OIpE/IeleHUEe BEPOATHOCTH CIy4alHOTO
COOBITHSI, OTIEpAINY HAJl CITyYaiHBIMH COOBITUSIMHU;

®  [IPEJCTaBIATH HH(OPMALIMIO C IOMOILIBIO KPYroB Diliiepa;

e pewmarh 3aJayd Ha BBIYMCICHHE BEPOSTHOCTH C I0JACYETOM KOJIMYECTBA BapUAHTOB C
MIOMOILbI0O KOMOUHATOPUKH.

B noBceaHeBHON JKU3HM M NIPM U3YYEeHUH APYTUX NPeIMeTOB:

®  U3BJEKaTb, MHTEPIPETUPOBATh U IpPeoOpa3oBbIBATh HH(OpMAIUIO, NPEACTABICHHYIO B
Tabiuuax, Ha Juarpammax, rpadukax, OTPaKalollyl0 CBOMCTBA U XapaKTEPUCTHUKU PEATbHBIX
IIPOLIECCOB U SIBJICHUM;

e  OmpeleNsITh CTAaTUCTHUUECKHE XapaKTEPUCTUKH BBIOOPOK MO Tabauuam, auarpammam,
rpadukam, BHIIOJIHATH CPABHEHUE B 3aBUCHMOCTH OT LIEJIU PELICHMs 3a/1a4U;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBICHUM.

I'eomerpuyeckue GUrypsl

e  OnepupoBaTh NOHATUSMU T€OMETPUUYECKUX PUTYD;

e  U3BJEKaTh, HMHTEPIPETUPOBATH U MPEOOpa3OBbIBaTh HH(MOPMALHUIO O T'€OMETPUUYECKUX
¢urypax, IpeJCTaBIECHHYIO Ha YepTexax;

® [IPUMEHATh TeoMeTpuyeckre (PakThl AN pPelIeHHs 3a/ad, B TOM 4YMCIIe, MPeanoarariinx
HECKOJIBKO 1IarOB PELIEHUS;

e  (QopmynupoBaTh B IPOCTEUIINX CIy4yasX CBONCTBA U MPU3HAKU (pUryp;

®  JI0OKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e BJaJeThb CTaHJAApTHOM  kiaccudukanmeil  TwWIockux  ¢uryp  (TpeyrojbHUKOB U
YEThIPEXYTOJbHUKOB).

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  UCMOJB30BaTh CBOMCTBA TeOMETPUUECKUX (UTYp JUIS pELIeHHs 3a7ad MPaKTUYECKOTro
XapakTepa M 3a/1ad U3 CMEKHBIX JUCIHILINH.

OTHoOmIEeHHUs

e  OmnepupoBaThb MOHATUSMH: PABEHCTBO (DUTYp, paBHbIE (PUTYpHI, PABEHCTBO TPEYTOJILHUKOB,
NapaJUIEIBHOCTh IPSIMBIX, NEPIEHIUKYIIPHOCTh MPSAMBIX, YITIBI MEXAY NPSMBIMH, NEPIEHIUKYIP,
HaKJIOHHAs, IpOoeKLus, nojodue ¢puryp, mnogooHbe GUTYpbI, TOJOOHBIE TPEYTOJIbHUKY;

e npuMeHATh Teopemy Daneca U TeopeMy O IPONOPLUOHAIBHBIX OTPE3KaxX IpPHU PELICHUH
3ajay;



®  XapaKTEPHU30BaATh B3aUMHOE PACIIOJIOKEHUE IIPIMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.
B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

®  JCIOJIB30BaTh OTHOLIEHUS Ul pELICHUS 3a/1a4, BOZHUKAIOIUX B PEAIbHOMN KU3HU.
HN3mepeHusi ¥ BBIYMCICHUSA

e  OmnepupoBaTh NPEACTaBICHUSAMH O JUIMHE, IUIOIAAH, 00beMe Kak BelnuuuHaMu. [IpuMeHsTs
teopemy IIudaropa, popmynsl miomanm, odbemMa Npu PelICHUH MHOTOIIArOBBIX 33734, B KOTOPHIX HE
BCE JIaHHBIE TIPECTABJICHBI SIBHO, & TPEOYIOT BBIYMCICHUMN, ONIEPUPOBATH O0JIee IMUPOKUM KOJINIECTBOM
GbopMyn ATUHBI, IUIOIIAAH, 00bEeMa, BEIUUCIIATh XapaKTePUCTUKU KOMOUHAIMKA Guryp (okpykHocTell u
MHOTOYTOJTbHUKOB) BBIYUCIIATh PACCTOSHHUS MEXIy (urypamu, NPUMEHATH TPUTOHOMETPUYECKHE
bopMynbl U1 BBIYMCIEHUH B Oojiee CIHOXKHBIX CIy4asX, HPOBOJUTH BBIYMCICHHMS HAa OCHOBE
PABHOBEIIMKOCTH U PAaBHOCOCTABIICHHOCTH;

®  [IPOBOJUTH IIPOCTHIC BHIYUCICHUS HA OOBEMHBIX Telax;

e (opMyIMpOBATh 3a7jaul HAa BBIYMCICHHUE JJIMH, IIOIIAeH 1 00bEMOB U PelIaTh UX.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEAMETOB:

®  IIPOBOJUTH BBIYMCIICHHUSI HA MECTHOCTH;

®  TpPUMEHSTH (GOPMYIIBI IPHU BBIYMCICHUSAX B CMEXKHBIX YUCOHBIX IPEIMETaX, B OKPYKAIOIIEH
JNEUCTBUTEIBHOCTH.

I'eomeTpuyeckue nocTpoeHust

e M300paxkaTh reoMmeTpudeckue GUrypsl N0 TEKCTOBOMY M CUMBOJIBHOMY ONMCAHUIO;

e  cBOOOJHO ONEPHPOBATH YEPTEHKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CIyYasX,

e  BBIIOJHATH INOCTPOEHUS TPEYrOJIbHUKOB, INPUMEHSITH OTIEIbHBIE METOABI IOCTPOCHUM
LUPKYJIEM U JJUHEHKON U TPOBOAUTH IIPOCTEHIINE UCCIIEJOBAHMSI YUCIIA PEILIEHU;

e u300pakaTh THUIOBBIE IUIOCKHE (GUTYphl M OOBEMHBIE Tela C IMOMOIIBIO MPOCTEHUIIHX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBIOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEAJIbHOM KU3HU;

®  OLEHUBATh pPa3Mephl pealibHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
IIpeoGpa3oBanus

e OmnepupoBaTh MOHATHUEM [BWKEHUS M MpeoOpazoBaHus NOA00USA, BIAJETh IMpPUEMaMH
MIOCTPOEHUST (UIYp C HCMIOJIb30BAaHUEM JIBIKEHUH M MpeoOpa3oBaHMM 1MOA00MS, TNPUMEHSITh
IIOJIyYEHHBbIE 3HaHUS M OMNBIT IIOCTPOEHUH B CMEXKHBIX MNPEAMETaX U B PEAIBHBIX CUTYaLHsAX
OKPY>KAIOILEro MUpa;

e cTpouTh (GUrypy, TMOAOOHYIO JaHHOH, WOJB30BATbCA CBOHCTBAMU MOAOOMS IS
000CHOBaHUsI CBOUCTB (UTYP;

® [PUMEHSTh CBOWCTBA JABW)KEHUU MJI1 HPOBENEHHS NPOCTEHIINX OOOCHOBAHUN CBOMCTB
¢uryp.

B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX MPEIMETOB:

®  [PUMEHSTh CBOWCTBA ABM)KEHUN U IPUMEHATH 0J1001€ AJI TOCTPOCHUN U BBIYUCIICHUH.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e  OmnepupoBaTh MOHATUSAMHU BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, NPOU3BEJEHUE BEKTOPA HA
YHUCJIO, YTOJ MEXAY BEKTOPAMH, CKaJIAPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATHI Ha IIJIOCKOCTH,
KOOPJHMHATBI BEKTOPA;

e  BBHINOJHATH JCWCTBUS HAJl BEKTOpaMH (CJIOXEHHE, BBIYUTAHWE, YMHOXXEHHME Ha YHCIIO),
BBIYUCIIATH CKaJSPHOE IPOU3BEICHUE, ONPENEIATh B IPOCTEHUIIMX CIy4asx Yrojl MEXIy BEKTOPaMH,
BBIMIOJHATh Pa3jIO’KEHHE BEKTOpa Ha COCTABIISIIOIIME, MPUMEHSATh IOJTy4YEHHbIE 3HaHHMS B (PHU3UKE,
MOJIb30BaThCsl (DOPMYJION BBIYMCICHUSI PACCTOSHUS MEXIYy TOYKAMH IO M3BECTHBIM KOOpIMHATaM,
HCIIOJIb30BaTh ypaBHEHUS GUTYp Ul pElIeHUs 3a/1ay;

®  IIPUMEHATH BEKTOPHI U KOOPAMHATHI MUl PELICHUS T€OMETPUYECKUX 3a/1a4 Ha BBHIYMCIICHUE
JUIAH, YTJIOB.

B noscenHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX NPeIMETOB:

®  CIOJIb30BaTh MOHATHS BEKTOPOB U KOOPAMHAT JUIS pellleHus 3aaad 1o ¢usuke, reorpadpun

U IpYT'UM y4eOHBIM IIpeMETaM.



HcTopus MaTeMaTHKHU

e  XapakTepHu3oBaTh BKJIAJ BBIJAIOIUXCSA MAaTEMATHKOB B Pa3BUTHE MAaTEMaTUKU M HHBIX
HAyYHBIX 00J1acTei;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BuTHu Poccuu.
Metoabsl MATEMATHKH

° I/ICHOJIB?;YSI HN3YUCHHBIC MCTO/bI, IPOBOJAUTL NJOKA3aTC/IIbLCTBO, BBIIIOJHATL OIIPOBCPIKCHUC,

° BBIGI/IpaTB HU3YUCHHBIC MCTOJbI U UX KOM6I/IHaI_II/II/I AJId pCHICHUA MAaTCMAaTUUCCKUX 3a1a4;

®  1CIIOJIB30BaTh MaTEMAaTUUYECKUE 3HAHUS IS ONMCAHUS 3aKOHOMEPHOCTEH B OKpYXaroulleu
[[ef/'ICTBI/ITCJIBHOCTI/I 1 IMMPOM3BCACHUAX UCKYCCTBA,

® IIPUMEHATh MPOCTEHIIME IMPOrPpaMMHBIE CPEACTBA U DIJICKTPOHHO-KOMMYHHMKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU MATEMAaTUYECKUX 3aa4.

COJEPKAHUSA KYPCA MATEMATHKH B 9 KJIACCE

Monyab «Aaredpa»:

HepaBeHncrBa

UucnoBsle HepaBeHcTBa. (CBOMCTBA YHCIIOBBIX HepaBeHCTB. [IpoBepka cmpaBemIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAUYEHUAX IEPEMECHHBIX.

HepasenctBo ¢ mepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0nacTh ompenereHus
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUECHUH ITepeMEeHHO ).

Pemienue nuHeHBIX HEPABEHCTB.

KBazpaTHOe HEPABEHCTBO U €ro pelleHus. PeleHne KBagpaTHBIX HEPABEHCTB: UCIOJIb30BaHUE
CBOWCTB W rpaduka KBaJApaTHYHON (YHKIMHM, METOJ WHTEPBAIOB. 3alMCh PEIICHHUS KBaAPAaTHOTO
HEPABEHCTBA.

Pemenue nensix v IpoOHO-pallMOHANBHBIX HEPABEHCTB METO10M UHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOH. PelieHue cucteM HEPaBEHCTB C OJHOM
NEePEMEHHOM: JIMHEWHBIX, KBaJpaTHBIX. 300paXkeHHe pelieHus CUCTEMbl HEPAaBEHCTB HA YHMCIIOBON
MpsIMOM. 3aIKCh PELIEHUs] CHCTEMbI HEPaBEHCTB.

DOyHKIUHA

IHousitue pyHkumuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHpOBaHHE NPEACTABICHUNH O METAlpPEIMETHOM
MOHATHM «KOOpAMHATBDY. CrocoObl 3aiaHus (QYHKIUN: aHATUTHYECKUH, TpapuuecKuil, TaOIu4HbIN.
I'padux pynxmuu. [Ipumeps! GyHKIMMA, MOTydaeMbIX B IPOLIECCE UCCIETOBAHMS Pa3IMYHBIX peasbHBIX
MIPOIIECCOB U pelIeHUs 3a7a4. 3HaueHue QyHKiuu B Touke. CBoicTBa (DYHKIHI: 00J1aCTh OMpeIeNICHuUs,
MHOXKECTBO 3HA4YE€HUH, HYNIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTh, MPOMEXKYTKU
BO3pacTaHus U yObIBaHMsI, HauOoJjblllee W HauMeHblee 3HaueHus. VccnenoBanue ¢(yHKIMU 1O ee
rpaduky.

[IpencraBienue 06 acCUMITOTAX.

HenpepbiBHocTh pyHKIMH. Kycouno 3aaHHbIe QYHKIUH.

JIuneiinas GpyHKuusA

CpoiicTBa u rpaduk JMHEHHON (YHKIMU. YTIOBOW Kod(pHUIMEHT mnpsmoi. Pacmonoxenue
rpaduka JTuHEHHOW (DYHKUMU B 3aBHCHUMOCTH OT €€ YIJIOBOTO KO3 uIUMeHTa U CBOOOJHOTO YJIEHA.
Haxoxnenne kod(p@pUIUEHTOB JTMHEHHONW (YHKIMU MO 3aJlaHHBIM YCIOBHUSM: MPOXOXKACHUE MPSIMOU
yepe3 JIB€ TOUKH C 33JaHHBIMH KOOpAMHATAMHU, MPOXOXACHHWE MpsIMOW Yepe3 JaHHYI0 TOYKY U
NapajuleJIbHON JTAaHHOU IIPSIMOM.

Keaaparuunas gpyHkuus

CgoiicTBa u rpaduk kBaapatuyHoi pyHkuM (mapadona). [locrpoenue rpaduka KBaapaTUIHON
¢byHkuu 1o TouykaM. HaxoxneHue Hyned KBaApaTUYHOM (YHKIUU, MHOXECTBAa 3HAYCHUI,
IIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHast NPONOPUHMOHAJIBLHOCTH

k
CrolicTBa QyHKIUH Y = K y = —. I'unepOona.
X x



I'paduxku  ¢Pynkuuii. I[IpeobpazoBanme rpaduka ¢yHknuu y= f(X) 81 TOCTpOEHUS

rpadukoB QYHKIMH BUAA y = af (kx+b)+c.
. k
I'papukn pynkumit y =a+——, y =~/x,y=¥x, y=[x.
X+Db

ITocsienoBaTeIbHOCTH U POTPeCCHU

YucnoBasg mnocnenoBaTenbHOCTh. [IprMepbl 4MCIOBBIX MOCaeAOBaTeNbHOCTEN. beckoHeuHble
MOCTIeIOBATEIbHOCTH. ApuMeTHYecKasl MPOrpeccHst U ee CBOMCTBa. ['eomeTpuyeckas MPOrpecCHs.
dopmyra o0IIero YieHa U CyMMBI N MEPBBIX WICHOB apu(METHYECKON U FreOMETPUUECKOI porpeccuii.
Cxopnsduasicst reoMeTpudecKast porpeccus.

Pemenne TeKCTOBBIX 32124

3agauu Ha Bce apupMeTHYECKHUE AeliCTBUS

Pemennie TekcToBbIX 3anad apudmernyeckuMm crocobom. lcmonb3oBanue TaOIUI, CXeEM,
4epTeKeH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEILIEHUH 3aJauu.

3aiauyu HA IBUKeHHE, Pad0Ty M MOKYIKH

AHanm3 BO3MOXHBIX CHTYyallMid B3aMMHOTO PACIOJIOKEHHS OOBEKTOB TPH HUX JABIKEHHH,
COOTHOIIEHUS] 00HEMOB BBIMIOJTHSAEMBIX pabOT IIPU COBMECTHOM padoTe.

3agauu Ha YaCTH, 101, IPOLEHTHI

Pemenne 3agau Ha HaXOXIAEHUE YACTH YMCJIA M 4YMCIIa MO €ro 4actu. Pemenue 3amad Ha
MPOLEHTHI U A0au. [IpuMeHeHne nponopuuil npy peleHn  3aaay.

Jlornueckue 3agaun

Pemenne nmoruuecknx 3agad. Pemenne mornyeckux 3aa4 ¢ HOMOIIBIO TpadoB, TAOIHII.

OcHOBHbIE MeTOAbI pelleHHs] TEeKCTOBbIX 3aJa4d: apupMeTHUecKuid, anredpanyecKui,
nepebop BapuaHTOB. [IepBUUHBIC MPECTaBIEHHS O APYTHUX METOJAX PEHICHUs 3a/1a4 (TeOMETPUIECKHe
U rpadudecKue METOIbI).

CTaTHCTHKA H TeopHs BepPOSITHOCTENH

CraTrucruka

TabnmuuHoe W Tpaduueckoe MPEACTaBICHHE ITAHHBIX, CTOJIOYAThIE W KPYTrOBBIE AMArPaMMBI,
rpaduKy, TpUMEHEHHE auarpaMM U TrpaduKOB JUIs ONMUCAaHMUS 3aBUCHUMOCTEH pealibHBbIX BEIWYMH,
u3BJIeUeHHE HHPOpMaMM U3 TalnMi, auarpaMM © rpagukoB. OnucaTeinbHblE CTATHCTUYECKHE
MoKa3aTeau YHCIOBBIX HAOOpOB: cpeiHee apuMeTHdeckoe, MeauaHa, HauOoJiblllee M HauMEHbIIee
3HaueHus. Mephl paccenBaHus: pa3Max, TUCIepCUsl U CTAaHJAPTHOE OTKIIOHEHUE.

CnyuaiiHas W3MEHYMBOCTb. l3MeHuYMBOCTH TIpu M3MEpeHMsAX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHYMBbBIX BETNYMHAX.

Cayuaiinbie cOObITHS

CrnyualiHple ONBITHI  (PKCIIEPUMEHTHI), d3JEMEHTApHBbIE CllydyailHble COOBITHUSA  (MCXOJIBI).
BepositHocT  aneMeHTapHBIX  coOblTui.  COOBITHMSL B CilIydallHBIX  JKCIEpPUMEHTax U
OJIarOMpPUSITCTBYIOIINE DJIEMEHTAapHBIE COOBITUS. BeposaTHocTH ciaydalHbBIX COOBITHM. OTMBITHI €
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAapHbIMM ~ coObITHAMHU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI  C
HCIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBineHue coObITUH C MOMOIIBIO Jauarpamm Oiiepa.
[IpoTuBOMONOXKHBIE COOBITHS, OOBEAMHEHHE U TIepecedeHue coObITuil. [IpaBmiio  clioxeHus
BepositHOocTel. CrydaitHeiid BbIOOp. [IpencrtaBrmenue skcrepuMeHTa B BHjae jepeBa.HeszaBucumbie
COOBITHS. YMHOXEHHE BEpOSTHOCTEH He3aBUCHMBIX coObITHi. [locnenoBarenbHble HE3aBHCHUMBIE
ucneltanus. [IpeacraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.

JJIeMEeHThI KOMOUHATOPUKH

[TpaBuiio yMHOXXEHUS, TEepecTaHOBKH, (akTopuan umcia. CoueTaHUS W YHUCIO COYETAHUU.
®dopmyna uncna coueranuit. TpeyronbHUK [Tackamst. OWBITEI ¢ OOJBITMM YHCIOM PaBHOBO3MOMKHBIX
JJIEMEHTApHBIX COOBITUH. BbIuncieHne BEpOsSTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dbopmyn. Ucneitanus beprymmu. Ycenmex um Heynmada. BeposTHOCTH COOBITHH B CepUM HMCIBITAHHUMA
bepnymu.

CayuaiiHble BeJTHYUHbI

3HaKOMCTBO CO CIy4allHbIMH BEJIMYMHAMHM Ha MpUMEpax KOHEUYHBIX JUCKPETHBIX CIIy4ailHBIX
BeMIMuMH. Pacnpenenenue BeposiTHOcTeld. Marematuueckoe oxkumaHue. CBOHCTBa MaTEMAaTHYECKOTO



oxunanus. [lorsTe o 3akoHe Oonbmux uucen. V3mepenue BeposTHOCTEW. [IpuMeHeHue 3aKoHa
0OJBIINX YHCEN B COLMOJIOTHUH, CTPAXOBaHHM, B 3APAaBOOXpPAaHEHHH, OOeCleyeHUH Oe30MacCHOCTH
HACEJICHUS B YPE3BBIYANHBIX CUTYAIUSX.

Monayab «I'eomeTpus»:

I'eomeTpuueckue purypni

Durypsl B reoMeTpHU M B OKPYKaloLeM Mupe

['eomerpuueckast ¢urypa. @dopMupoBaHME IpPEICTABICHUA O METANpPEIMETHOM IOHITUU
«purypar.

Touka, AMHMA, OTPE3OK, MpsAMas, Jyd, JOMaHas, IUIOCKOCTb, YroJl, OHMCCeKTpuca yria U ee
CBOMCTBA, BUJIbI YIVIOB, MHOIOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsl reoMeTpudeckux guryp. LlenTpanbHas cuMMeTpusi TeOMETpUUYECKUX (QUryp.

MHOroyroJbHUKHU

MHOroyronbHuK, €ro 3J€MEHTHI U €10 CBOMCTBA. Pacrio3HaBaHMe HEKOTOPBIX MHOTOYTOJIbHUKOB.
Brlykiible 1 HEBBIITYKIIBIE MHOTOYTOJIBHUKH. [IpaBUIbHBIE MHOTOYTOJIBHUKU.

Tpeyronsuuku. BeicoTa, Menmana, OuccekTpuca, CpeiHss JIMHHUA  TPEyrojbHHKA.
PaBHOOE/IpeHHBIN TpPEYroJbHUK, €ro CBOWCTBA W MpU3HAKU. PaBHOCTOPOHHMH TpPEYroJIbHUK.
[IpssMOyronbHBINA, OCTPOYTOJIBHBIM, TYHNOYIOJbHBIA TPEYrOJbHUKHA. BHEIIHME YINIBI TPEyroJIbHMKA.
HepaBeHcTBO TpeyroyibHUKA.

YetpipexyronbHuku. IlapamnenorpamM, pomO, NpsAMOYTOJIBHUK, KBajapaT, Tpamerus,
paBHOOenpeHHas Tparenus. CBoiicTBa M TNPHU3HAKK MapauieiorpaMMa, poMoOa, MPsSMOYTOJIbHUKA,
KBaJpara.

OKpYyKHOCTB, KPYI

OKpy’>KHOCTb, KpYT, UX 2JIEMEHTHI U CBOMCTBA; LIEHTPaJbHbIC U BIIMCaHHbIE yIIIbl. KacaTenbHas u
CeKyllas K OKPYKHOCTH, MX CBOMCTBA. BrnucaHHbIE M ONHCaHHBIE OKPYKHOCTH Ul TPEYTrOJIbHUKOB,
YETBIPEXYTOJbHUKOB, IPABUIIbHBIX MHOTOYT OJIbHUKOB.

I'eomeTpuueckne purypsl B npocTpancTBe (00beMHbIE TeJa)

MHororpanHuk M €ro 3j1eMeHTbl. Ha3BaHUS MHOIOIpaHHHUKOB C pPa3HBIM IIOJIOKCHUEM H
KOJIM4YecTBOM TIpaHeil. IlepBuuHble mpezicTaBiieHus O NMUpamuje, napajvienenunesne, npusme, cohepe,
mape, HUHIUHAPE, KOHYCE, UX 2JIEMEHTaX U IMPOCTEHIINX CBOMCTBAX.

OTHowmeHust

PasencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpHU3HAKN paBeHCTBA TPEYTrOJIbHUKOB.

ITapaieJbHOCTH NPAMBIX

IIpu3Haky U CBOMCTBA MapajuIeIbHbIX NPSAMBIX. AKCMOMa napauienbHocTy EBximmna. Teopema
Qauteca.

IlepnieHauKyAsIpHbIE IPSAMBbIE

ITpsimoii  yron.  llepnengukynsasp k  npsmod. Hakmonnas, mnpoekuusa. CepeauHHbIN
NEepHeHIuKyIsAp K oTpe3ky. CBONCTBA U MPU3HAKU MTEPIEHIUKYISPHOCTH.

IHoxooue

[TponopunoHanbHble 0Tpe3kH, nogodue guryp. IlogoOHbie TpeyronbHUKU. [Ipu3Haku mogoous.

B3aumHoe pacrnoJioskeHue psMON U OKPYKHOCTH, IBYX OKPYKHOCTEM.

HN3mepeHus 1 BbIYMCICHUS

Beanuunsl

[Tonstue Bennuunsbl. [{nuna. M3mepenue nnuubl. EnuHUIE n3MepeHns JUIMHbL. BennuunHa yria.
I'panycnas mepa yria.

[Tonsitie o TuIoOmEAAM TUIOCKOW (UTYphl W ee cBoicTBax. M3mepenwe ruromaaei. EnuHuiibt
U3MEPEHMUS TUIOLIAIH.

[IpencraBnenne o6 oObeme u ero cmoiicTBax. M3mepenune oObema. EgunHuubl nuzMepeHus
00BEMOB.

HN3mepeHuss 1 BbIYMCICHUS

WHCTpyMEHTBI I8 HU3MEPEHUN U IIOCTPOCHMM; U3MEPEHHE U BBIYMCIECHHUE YIJIOB, UIMH
(pacctosHuii), muom@aae. TpuronHomerpuyeckue (yHKIMKM OCTPOro yrjiia B MPSIMOYTOJILHOM
TpeyroisHuke Tpuronomerpuueckue GyHKIUHU TYIOTO yria. Beranciaenne 31eMeHTOB TPeyTr 0JbHUKOB C




HCIIOJIb30BAHUEM  TPUTOHOMETPUYECKUX  COOTHOWIEHUH. DopMynsl IUIOIMIAAM  TPEYrOJbHUKA,
napajiesIorpaMMa U €ro 4aCTHbBIX BUJIOB, (POPMYJIbI JJIMHBI OKPY>KHOCTHU U IUTOIaAu Kpyra. CpaBHEHHE
1 BeIuucienue mwiomanei. Teopema [Tudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinns

Paccrosiane mexty Toukamu. PaccTosiaue ot Touku 10 npsimoit. Paccrosnue mexny gurypamu.

I'eomeTpuyeckne MoCTpoeHU

['eomeTpuueckue MOCTPOSHHUS I MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKUX (QUTYP.

NHCTpyMEHTHI Uil MOCTPOCHMM: LMPKYJb, JUHEWKA, yroibHUK. [IpocTeiiine mocTpoeHus
LUPKYJIEM U JUHEMKOW: NOCTPOEHHE OMCCEKTPUCHI yIia, NEPIEHIUKYIIApa K NpsSMOH, yria, paBHOTO
JaHHOMY,

ITocTpoeHne TpeyroiabHUKOB 110 TPEM CTOPOHAM, JBYM CTOPOHAM M yIily MEXAYy HUMH, CTOPOHE
U ABYM IPUJIEKAIIUM K HEH yIilam.

Jenenne orpe3ka B JaHHOM OTHOLIEHUU.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpa3oBanus

[Toustue npeobpazoBanus. IIpencraBieHne o MeranpeAMETHOM HOHATUH «IIPeoOpa3oBaHUE.
ITonobue.

JIBMsKeHust

OceBass M LEHTpalibHAs CHUMMETpPHs, IOBOPOT U HapaienbHbli nepeHoc. KomOunauuu
JBUKCHHUM Ha IUIOCKOCTH U UX CBOMCTBA.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

BexkTopsl

[TonsTHe BeKTOpA, NEHCTBUS HAJ BEKTOPAMH, UCIIOIH30BAHNE BEKTOPOB B (DM3HKE, Pa3IOKECHUE
BEKTOPA Ha COCTAaBJISAIOUINE, CKAIIPHOE IPOU3BE/ICHUE.

Koopaunarsi

OcHoBHbBIE NOHATHS, KOOPAMHATBI BEKTOpAa, pAacCTOSHUE MeEXAy ToukaMu. KoopauHartsl
CepeMHBI OTpe3Ka. Y paBHEHUS UTYP.

IIpuMeHeHne BEKTOPOB U KOOPAMHAT Ul PELIEHUsS IPOCTEUIINX T€OMETPUYECKUX 3a/1ay.

HcTopust MaTeMaTHKHU

Bo3HUKHOBEHNE MaTEMaTUKN KaK HAyKH, dTanbl €€ pa3BUTUsA. OCHOBHBIE pa3Jielibl MAaTEMATHKU.
Bergaromuecs MaTeMaTuKy U UX BKJIAJ B Pa3BUTHE HAYKU.

beckoHEeYHOCTh MHOXKECTBA MPOCTBIX YHCell. Yucia U JUIMHBL OTPE3KOB. PalroHanbHbIe YKCIa.
[TotpebHOCTE B UppanuonanbHbiX unciax. [llkona IMugaropa

3apoxeHue anreOpsl B Heapax apupmeTuku. An-Xopesmu. Poxxaenre OyKkBeHHON CUMBOJIMKH.
[I.depma, ®@. Buer, P. Jlekapt. Ucropusa Bompoca o HaxoxaAeHUU (HOpMyNl KOpHEH anredpanyeckux
ypaBHeHHUH cTeneHei, 6onpmnx yersipex. H. Tapranss, k. Kapgano, H.X. A6ens, D.I"anya.

[TostBNieHHEe MeTO/1a KOOP/AMHAT, MO3BOJISIFOIIETO MEPEBOIUTh N'€OMETPHUUECKHE OOBEKTHI Ha SI3bIK
anreopol. Ilosenenue rpaduxos ¢ynkumid. P. [lexaprt, II. depma. IIpumepsl paziauuHBIX CHUCTEM
KOOPJIHMHAT.

3agaua Jleonapno Iluzanckoro (Pubonauum) o Kponukax, uyncina PuboHauuu. 3amava o
maxMaTHou 1ocke. CXOAMMOCTh T€OMETPUUECKON TPOTPECCHH.

Hcrokn Teopuu BEPOATHOCTEH: CTpaxoBoe A€o, azaprHbie urpbl. II. depma, b.Ilackans, .
beprymn, A.H.Koamoropos.

Ot 3emnienenus k reomerpun. [udarop u ero mkona. @anec, Apxumen. Ilnaton u Apucrorens.
[TocTpoeHne npaBUIbHBIX MHOTOYrobHUKOB. Tpuccekuus yrina. KBaapartypa kpyra. YaBoeHue kyoa.
Uctopusa umcna m. 3omoroe ceuenue. «Hauama» Epkmuma. JI Diinep, H.W.JlobaueBckuii. Mcropus
IIATOrO MOCTYJIaTa.

I'eomeTrpus 1 uckyccTBO. I'eoMeTprudecKre 3aKOHOMEPHOCTH OKPYKAIOLIEr0 MUPA.

ActpoHomus 1 TeoMeTpus. UTo U Kak y3Haimm AHakcarop, OparocheH u Apucrapx o pazmepax
JIynsl, 3emnn u Connua. Paccrosaus ot 3eminu a0 Jlynsl u Connua. M3smepenune paccTosiHus OT 3eMiu
1o Mapca.

Ponp  poccuiickux y4deHbIX B pa3ButuM Matemaruku: JI.Diinep. H.W.JloGaueBckwii,
[1.JI.Yeo6nmmes, C. KoBanesckas, A.H.Konmmoropos.



Marematuka B pa3Butuu Poccun: Ilerp |, mxonma maTreMaTnyecKux M HaBUTALKHUX
pasButue poccurickoro ¢uiora, A.H.KpsutoB. Kocmuueckast mporpamma u M. B.Kenapimi.

TEMATHYECKOE INTAHUPOBAHHUE

Moayab «Aaredpa»

HayK,

9 kJjacc
Neni/m Tema Koua-Bo
4yacoB
1. [ToBTOpCHME 3
2. PanroHanpHbIC HEPABEHCTBA M MX CHCTEMBbI 13
3. Cucremsl ypaBHeHU 15
4, Yucnossie GyHKIIMU 21
o. [Iporpeccun 16
6. OneMeHTbl KOMOWHATOPUKM, CTAaTUCTUKU UM TEOpUHU 12
BEPOSITHOCTEH.
7. HToroBoe moBTOpeHHE Kypca ainredpsl 9 kiacca. 22
UTOI'O 102 gaca
Monyab «I'eomerpus»
9 kaacc
Neni/nt Tema Koa-Bo
4acoB
1. BBojaHOE moBTOpEHME. 2
2. Bektopsl. MeToa KoopauHarT. 21
3. CooTHOIIEHHS MEXIy CTOPOHAMHU U YIJaMH TPEyroJbHHKA. 15
CkansipHOE MPOU3BEICHNE BEKTOPOB.
4, JnHa OKpYKHOCTH M ITOIIAIb KpyTa. 15
5. JIBrOKCHMS. 9
6. [ToBTOpenue. Pemenue 3aaau. 6
NTOI'O 68 JacoB
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