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[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOI'PAMMBI T1O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A
N3yuenne MaTeMaTUK Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHus HAIIPABJICHO Ha
JOCTH)KEHHUE 00YYaIOIMMUCS TUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JINYHOCTHDBIE PE3VYJIBTATDBI. JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS IPOTPAMMBbI
10 MaTeMaTHKE XapaKTepu3yroTcs: 1) maTpuoTHueCcKoe BOCIIUTAHUE: TPOSIBJICHUEM
MHTEpeca K NPOLUUIOMY M HACTOSAIIEMY POCCUMCKON MATEMATHKH, [IEHHOCTHBIM
OTHOIIEHHUEM K JIOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIICKOMN
MaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKEHUI B IPYTUX HayKax H
MPUKIATHBIX cepax; 2) TpakIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBIITOJIHEHUIO 003aHHOCTEN rpaskJaHNHA U pealln3allii ero Mmpas,
IPEICTaBICHUEM O MAaTEMaTUUYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYpP IPAKIAHCKOTO 001ECTBa (HallpuMep, BHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3TUUECKUX MTPOOIJIEM, CBA3AHHBIX C
MPAaKTUYECKUM MPUMEHEHHEM JTIOCTH>KEHUN HAYKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX NPUHLIUIIOB B JE€ATEIBHOCTH YUYEHOT0; 3) TPYJOBOE BOCIIUTAHUE:
YCTaHOBKOM Ha aKTHBHOE y4aCTHUE B PEUICHUH MPAKTUYECKUX 331a4 MaTeMaTUYECKON
HaIpaBJIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTU4YECKOro 00pa30BaHuUs Ha
MPOTSHKEHUU BCEH JKU3HM JIJIsl yCTICITHON TPO(ECCHOHANIbHOM NESITEIbHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHUI, OCO3HAHHBIM BBIOOPOM U IMOCTPOCHUEM
WHINBUYaIbHON TPACKTOPUU 00pa30BAHMS U )KU3HEHHBIX TJIAHOB € YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEN; 4) 3CTETUYECKOE BOCITUTAHUE:!
CIIOCOOHOCTBIO K SMOLMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO MaTEMATUYECKHUX
00BEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUHN, YMEHUIO BUJETh MAaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOTO [TO3HAHUS: OpUEHTALIUEN B
JEsITeIbHOCTH HAa COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPObI U OOIIECTBA, TOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl UeJIOBEUECKOM 1eATeIbHOCTH, STANOB €€ Pa3BUTHUS
Y 3HAYUMOCTH JIJIs1 Pa3BUTHS LIMBUIIM3AIMH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U
MaTEMaTUYECKON KyJIbTYpPOU Kak CpeJCTBOM MO3HaHUs Mupa, denepanibHas padoyas
nporpamma | Matemaruka. 5—9 kiaccel (6a30BbIi YPOBEHb) 7 OBJIaICHUEM
IPOCTEUIIMMU HAaBBIKAMM MCCIIEIOBATENbCKOM NEITENbHOCTH; 6) pusnyeckoe
BOCMHTaHUE, POPMUPOBAHUE KYJIBTYPbI 3A0POBbsI U SMOIIMOHAIBHOTO OJIarOMOTyUHs:
TOTOBHOCTBIO IPUMEHATh MATEMATHYECKHUE 3HAHUS B HHTEPECAX CBOETO 370POBBS,
BEICHUSI 3JI0pOBOT0 00pa3a KM3HHU (3J0pOBOE MUTAHKE, COATTAHCUPOBAHHBINA PEKUM
3aHATHI U OTABIXA, peryJisipHas pusndyeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO
HaBbIKa pedJIeKCcun, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa
JPYTroro 4ejJoBeKa; 7) 3KOJIOTMYECKOe BOCIIMTAHNE: OPUEHTAIIMEeN Ha IPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM JIJISl pellIeHUs 3a/1a4 B 00JIACTH COXPAHHOCTH OKPY KaroIIei
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLEHKH X BO3MOXHBIX MOCIEACTBUNA JIs1
OKpY>KaIoIlel CpeJibl, OCO3HAHUEM TTI00aTBLHOTO XapaKTepa 3KOJOTUYECKUX MPOoOIeM



Y IyTeN WX pelieHus; §) afanTanus K U3BMEHSIOIUMCS YCIOBUSIM COLUAIBHON U
IPUPOJIHON CPENBI: TOTOBHOCTBIO K IEUCTBUSIM B YCIIOBHSIX HEONPEIEIEHHOCTH,
MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO JEATEIbHOCTD, B
TOM YHCIIE YMEHHE YUYUTHCS Y IPYTUX JIIO/IeH, MpuoOpeTaTh B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIbITAa IPYTHX;
HEO0OXOAMMOCTHIO B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIEe (POPMYyIUPOBATH
UJIeH, TIOHATHSI, TUTIOTE3bI 00 00BEKTAX U ABJICHUSAX, B TOM YUCIIEC paHee HE
M3BECTHBIX, OCO3HABATH ACPHUITUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE PA3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIUIO,
BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOLIUN KOHTPMED,
KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U JeHCTBUS, (POPMYIUPOBATh U OLICHUBATh
PHUCKU U TIOCJIEICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3VYJIBTATBI. B pe3ynbrate ocBO€HUSI IPOTPaMMBI 110
MaTeMaTHKE Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus y o0ydaroierocsi OyayTt
c(OpMHUPOBAHBI METAIIPEIMETHBIEC PE3YIBTAThl, XapaKTEPU3YIOIINECS OBJIAJICHUEM
YHUBEPCAJIbHBIMU ITO3HABATEIbHBIMU JIEHCTBUSIMH, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JIEUCTBUSIMHU Y YHUBEPCATBHBIMU PETYISTUBHBIMU ACHCTBUSIMU.
[To3HaBatenbHbIC YHUBEPCAIbHBIC YUEOHBIC 1ECTBUSI ba3oBbie TIOrnueckue NeMCcTBUA:
BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
HOHATUN, OTHOILIEHUHN MEXIY MOHATHAMU, (OPMYIHPOBAThH ONPEEICHUS TOHATHIHA,
yCTaHaBIMBAaTh CYLIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHHUS U1 00001IEHUS
U CpaBHEHUS, KPUTEPUH ITPOBOJIUMOTO aHATIN3a; BOCIIPUHUMATD, (HOPMYIUPOBATH U
peoOpa3oBbIBATh CYXKJICHUS: YyTBepaAuTeNbHble DefepanbHas padoyas mporpamma |
Marematuka. 5—9 knaccel (0a30Bblil ypOBEHb) 8 U OTpHIIATENIbHbBIE, €IMHUYHBIE,
YacTHbIE U 00ILKE, YCIOBHBIE; BBISIBISATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U MMPOTUBOPEUHS B (DakTaX, JaHHBIX, HAOIIOICHUSX U YTBEPKICHUSX,
npeajgaraTb KpUTEPUHN JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMUH; A€NIaTh
BBIBO/IbI C UCII0JIb30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUX; pa30upaTh 10Ka3aTeabCTBa
MaTEMaTUYECKUX YTBEPKAECHUH (TIPSIMbIE U OT MPOTUBHOTO), MPOBOAUTH
CaMOCTOSITEJIbHO HECJIOKHBIE TOKA3aTeIbCTBA MAaTEMaTHUYECKUX (PAKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbIE
paccyXaeHus; BEIOUpaTh CIOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PELICHUS, BHIOMpaTh Hanboiee MOAXOAIINM ¢ y4ETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KpUTEpUEB). ba3oBbIe HCCaen0BATENIbCKUE IEUCTBUS: UCIIOJIB30BATh
BOMPOCHI KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHUS, (POPMYJINPOBATh BOIIPOCHL,
duKcHpyroume NTpoTUBOpeUre, MpooIeMy, CAMOCTOSTENBHO YCTaHABIUBATH HCKOMOE
U 1aHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULIUI0, MHEHHUE;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBINA SKCIIEPUMEHT,
HEOOJIBIIOE UCCIEOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTH4ECKOro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM; CAMOCTOSITENEHO (POPMYITHUPOBATH
00001IEeHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHNUS, UCCIIEOBAHMUS,



OLIEHUBAThH JOCTOBEPHOCTH MOIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;
IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKKE BbIIBUTATh
IPEINOJI0KEHUs O €r0 pa3BUTHUU B HOBBIX yciioBUsIX. PaboTa ¢ nundopmanmei:
BBISIBIISITh HEJJOCTATOYHOCTh U M30BITOUHOCTH MH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX
JUTSL pelIeHus 3a]1a4i; BEIOUpaTh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U
WHTEPIPETUPOBATH HHOOPMAITIIO PA3TUIHBIX BUIOB B (OPM IIPEICTABICHIUS;
BBIOMpaTh POpMYy MpencTaBICHU HHPOPMAIIMK U WILTIOCTPUPOBATH peliaeMble
3a/1auu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIMSMH; OICHUBATh
HaA&KHOCTh HH(POPMAITUN TI0 KPUTEPHUSM, TTPEIJIOKCHHBIM YIUTEIIEM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSTENIbHO. KOMMYHUKAaTUBHBIE YHUBEPCATIbHBIE YUeOHbIE
JIEUCTBUA: BOCIIPUHUMATD U (DOPMYIUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHUIMU
U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
Y THCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY PEIICHHS 3a0a49H,
KOMMEHTHpOBaTh PefepanbHasd padoyas nporpamma | MaremaTtuka. 5—9 kinaccel
(6a30BbIN ypOBEHB) 9 MOTYUYECHHBIN pe3yJIbTaT; B X0/1€ 0OCYKICHUS 3a/1aBaTh BOMPOCHI
0 CYIIECTBY 00CYXAaeMOH TEeMbI, TPOOIEMBI, PEIIaeMOI 3a/1a4H, BEICKA3hIBATh UJICH,
HalleJICHHBIC Ha MTOMCK PEIICHUS], COMTOCTABIISITH CBOU CYXJEHUS C CY>KICHUSIMHU
JIPYTUX YYaCTHUKOB JAHAJIOTa, 0OHAPY>KUBATh PA3IMYMUE U CXOJICTBO MO3UIIUHI, B
KOppeKTHOM popme hopMyIUpOBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS; MPECTABISATh
pe3yNbTaThl PEIICHHUs 3a]]a41, IKCIIEPUMEHTA, HCCIET0BaHNUs, TIPOCKTA,
CaMOCTOSITENIEHO BHIOMPATh (hOpMAT BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIUHU U
0COOCHHOCTEH ayAUTOpUN; MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHON U
WHIUBUTyTBHON pabOThI MPU PEIICHUH YICOHBIX MAaTeMaTHYECCKUX 3a0a4;
NPUHUMATH 11€JIb COBMECTHOM JIEATEIHHOCTH, TIIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpenenaTh BUIbI padoT, TOTOBAPUBATHCS, 00CYX)IATh MPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH; y4acTBOBATh B TPYMIOBBIX
dopmax paboTsl (00CykaeHUS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U APYTHE),
BBITIOJTHATH CBOIO YacTh PaObOTHI M KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMHU
YJIeHaMU KOMaH]Ibl, OI[CHUBATh KA4eCTBO CBOETO BKJIaJa B OOIINNA MPOAYKT IO
KPUTEPHAM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMU B3aMMOJICHCTBHS. PerynsTuBHbIC
YHUBEpCaibHbIe yaeOHbIe neiicTBUs CaMOOpraHu3aIys: CaMOCTOATEILHO COCTABIISATh
TJ1aH, AITOPUTM PEIIeHUs 3a7a9u (WM €T0 YacTh), BEHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOUM nHpopMainu. CaMOKOHTPOJIb:
BJIaJIETh CIIOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJIS IPOIECca M PE3yJIbTaTa pelieHHs
MaTEeMaTHYECKOH 3a/1auu; IPEIBUICTh TPYTHOCTH, KOTOPHIC MOTYT BOZHUKHYTH MPH
pEIIeHNH 3a7]a9i, BHOCUTH KOPPEKTUBHI B ICATETLHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, HANICHHBIX OIMOOK, BRISIBICHHBIX TPYAHOCTEH; OIEHUBATh
COOTBETCTBHUE PE3yJbTaTa ACSITEIbHOCTH MTOCTABICHHON LIEIH U YCIOBHIM, OOBSICHATD
MPUYHUHBI JOCTWKEHUS WU HEAOCTIKEHUS 111, HAXOAUTh OITHOKY, 1aBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.



I[MPEIMETHBIE PE3VJIBTATDI. IlpenMerHbie pe3ysbTaTbl U3YYEHUS MPEAMETHOU
oOnactu "MaremMaTnkay OTpakaroT:
7 kJacc:

1) dopmupoBaHHE TpPENCTABICHUH O MaTEeMaTHKE KaK O METOJAE ITO3HAHWUS
JNEHUCTBUTEILHOCTH, ITO3BOJSIOIIEM ONMCBHIBATH M H3y4yaTb pPEAJBHBIE MPOLECCH U
SIBJICHUSL:

OCO3HAHME POJIM MATEMATHKH B pa3BuTuu Poccnu n mMupa;

BO3MOYKHOCTb IPUBECTH NPHUMEPBI U3 OTEUYECTBEHHOW M BCEMHMPHON HCTOPUHU
MAaTEMaTUYECKUX OTKPBITUI U UX aBTOPOB;

2) pa3BuTHE YyMEHMH paboTaTh C Y4E€OHBIM MaTEMaTUYECKUM TEKCTOM
(aHanmu3upoBaTh, W3BJIEKATh HEOOXOAMMYIO HWH(OpPMAIHIO), TOYHO U TPAMOTHO
BBIPDAKATh CBOM MBICIIM C NPUMEHEHUEM MATEMAaTHYECKOW TEPMHUHOJIOTUU U
CUMBOJIMKH, MPOBOJAUTH KIACCHU(PHUKAIIUH, JIOTUUECKUE 0OOCHOBAHMS, JI0KA3aTEIbCTBA
MaTEeMaTUYECKUX YTBEPKICHUM:

pELICHNE CIOKETHBIX 33]]a4 Pa3HbIX THIIOB HA BCe apU(PMETHUECKHUE IEUCTBUS;
IPUMEHEHHUE croco0a MOMCKa PEeIICHUs 3a/1a4, B KOTOPOM PacCyXJACHHE CTPOUTCS OT
yCIIOBHS K TP€OOBaHMIO UJTU OT TPeOOBaHMSI K YCIOBHIO;

COCTABJICHME IUIAHA PELICHHs 3aa4yd, BBIICIICHHE JTAllOB €€ PEIICHMS,
UHTEPIPETALNs BBIYMCIUTENBHBIX PE3YJIbTAaTOB B 3a7a4€, UCCIIEA0BAHNUE OTYUYEHHOTO
peuIeHus 3a1a4Hu;

HAXOXKJEHUE IPOLIEHTAa OT YMCJIA, YUCJIa MO MPOLEHTY OT HEro, HaXOXKJICHHUS
MPOLIEHTHOIO OTHOIICHHWE JBYX YHUCEN, HAXOXICHHS IPOLUEHTHOIO CHUXKEHUSA WU
MPOLICHTHOT'O MOBBIIICHHS BEJIUYHHBI;

pelIeHNe JJOTUYECKHX 3a]1ay;

3) pa3BuTHE NPEACTABICHUI O YUCIE U YUCIOBBIX CUCTEMAX OT HATYpaJIbHBIX 10
NEUCTBUTEIBHBIX  YKCEJI;  OBJAJCHHE  HABBIKAMM  YCTHBIX,  IHCBMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYUCIICHUI:

OMEpUPOBAHUE MOHATUSMU: HATYpalIbHOE YMCIIO, LEI0E YMUCI0, OOBIKHOBEHHAs
IpoOb, AecsTHUHas APOoOb, CMEIIAHHOE YUCIIO, PAallMOHAILHOE YHUCIIO;

UCIIOJIb30BaHUE CBOICTBA 4YMCET U 3aKOHOB apU(PMETHUECKHX ONepanuil c
YUCJIAMU MPY BBIIIOJIHEHUH BBIYMCIICHU;

MCIMOJIb30BaHWE MPHU3HAKOB JeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJTHEHUH
BBIYMCIICHUW U PEIICHNUHN 3a/1a4;

BBIIIOJIHEHUE OKPYTJIEHUS YHCENl B COOTBETCTBUU C MPABUIIAMH;

CpaBHEHUE YHCEIT;

4) oBIaJeHHE CHUMBOJIbHBIM SI3bIKOM alreOpbl, NpHEeMaMH BbIIOJIHEHUS
TOXKJIECTBEHHBIX MPEOOpPa30BaHUI BBIPAKEHUN, pEUICHUS YpaBHEHUM, CHUCTEM
ypaBHEHUH; YMEHHS MOJEIMPOBATh pEalbHbIE CHUTYallMM Ha s3bIKe anreOphl,
UCCJIEIOBATh IMOCTPOEHHbIE MOJENM C MCIOJIb30BAaHUEM ammnapara aiareOpsl,
UHTEPIPETUPOBATH MOTYUYECHHBIN PE3yJIbTaT:

BBINIOJIHEHUE HECJIOXKHBIX MpPeoOpa3oBaHUil Il BBIYMCICHUS 3HAYCHUIA
YHUCJIOBBIX BBIPAXKEHUH, COAEPIKAINX CTENEHU C HATYPAJIBHBIM IIOKA3aTelIeM;

BBIMIOJITHEHUE HECIIOKHBIX MPeoOpa3oBaHUi LIENbIX BBIPAKEHUN; pPaCKpbHIBATh
CKOOKH, MPUBOAUTH IMOJOOHBIE CllaraeMble, MCIOIb30BaTh (GOPMYIBI COKPAIIEHHOTO
YMHOKCHHS;

pelIeHne JIMHENHBIX YPAaBHEHNM, YPAaBHEHNN CBOJSAIINXCS K JIMHEMHBIM, CHCTEM
YpPaBHEHUH;



5) oBnageHue CHUCTEMOM (PYHKIIMOHAIbHBIX MOHITHH, pa3BUTHE YMEHHUS
UCIONBb30BaTh  (DYHKUIMOHANBHO-TpaUUecKue  MPEeACTaBICHUS AN pelIeHUs
pa3IMYHBIX MAaTeMAaTHYECKUX 3a7ad, JUI1 ONMCAaHUA W AHAJINW3a PEAIBHBIX
3aBUCUMOCTEMN:

OIIPEEIICHHUE TIOJIOKEHUS TOUKH I10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH I10 €€
IIOJIOKEHUIO Ha TUIOCKOCTH;

HaxoXJeHue 1o TrpaduKky 3HaueHUHM QYHKUMHM, oOO0JacTH OIpeAeeHus,
MHO>KECTBA 3HaYECHUH;

NOCTpOEHUE TpaduKa TMHEUHON QyHKIUHY,

UCIIOJIb30BaHUE CBOWCTB JHMHEMHONW (QYyHKIMM U e€ rpaduka IpHU pelieHUuu
3a/1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB;

6) OBJIaJICHHE T€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHHs HUCIIOIb30BaTh €r0
JUISL OINKCAHUSA MPEIMETOB OKPYXKAIOIIET0 MHUPA; Pa3BUTHE IPOCTPAHCTBEHHBIX
MPEACTABICHNM, N300pa3UTEIbHBIX YMEHUI, HABBIKOB T€OMETPUUYECKUX TOCTPOCHUIA:

ONEpUPOBAHUE MOHATUSAMHU: (PUTypa, TOUKA, OTPE3OK, MpsMasd, JIyd, JIOMaHasd,
yroJI, MHOTOYT'OJIBHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPY>XKHOCTb M KpYT, HpPsIMOYTOJIbHBIN MNapajienenunes, Ky0, map; Hn300paxeHue
U3y4aeMbIX (PUTYP OT PYKHU U C IIOMOILBIO TUHEUKH U LIUPKYJIS;

BBIIIOJIHEHUE H3MEPEHHUs JUIMH, PACCTOSHMUM, BEIUYUH YIJIOB C IIOMOLIBIO
UHCTPYMEHTOB U1l U3MEPEHUN JIUH U YTJIOB;

7) dopmupoBaHME CHUCTEMATHUYECKUX 3HAHUNW O IUIOCKMX (urypax u ux
CBOWCTBAaX, IPEICTABICHUN O MPOCTEUIINX IPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE
YMEHHM MOJEIUPOBAHUS PEAIBHBIX CUTYAallMH HA SI3BIKE T€OMETPHUH, HCCIICTOBAHUS
IIOCTPOCHHOM MOJEIIM C MCIOJIb30BAHUEM T'€OMETPUYECKUX ITOHATHM M TEOPEM,
anmnapara ajareopbl, pelIeH!s] TEOMETPUUYECKUX U MPAKTHYECKUX 3a/1au:

ornepupoBaHMe Ha 0a30BOM YypOBHE TMOHATHUSIMHU: PABEHCTBO  Quryp,
MapajuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX, IEPIEHANKYJISAP, HAKIIOHHAS,

IIPOBEJCHUE TOKA3aTEIbCTB B TEOMETPUH;

ONepUpoOBaHUE HA 0A30BOM YpOBHE MOHATUSMU: KOOPUHATHI Ha MJIOCKOCTH;

pelieHue 3aJady Ha HaXOXKJIEHUE T'eOMETPUUYECKUX BEJIMYMH (AJIUMHA U
paccTosiHUE, BEJIMUMHA yTia) Mo 00pasiiam WK ajJropuTMam;

8) oBIagcHWE TPOCTCHIIMMHU CIIOCOOAMU TPEACTABICHHUS MW aHaIM3a
CTaTUCTUYECKUX  JAaHHBIX;  pa3BUTUE  yMEHUH  U3BJIEeKaTb  MHGOpPMAIHUIO,
NpeICTaBJICHHYI0O B TaOmuIax, Ha JadarpaMmax, Trpadukax, OINHUCHIBaTh U
aHaJIM3UpPOBaTh  MACCUBBl  YHMCJIOBBIX JAHHBIX C [OMOLIBIO  MOAXOASIIUX
CTaTUCTUYECKUX XAPAKTEPUCTHK;

9) pa3BuTHEe YMEHMI IPUMEHSATh U3yUYECHHbBIE TOHSATHS, PE3YJIbTAThl, METOJIbI JIsi
peleHns 3a1ad MNPAKTUYECKOrOo XapakTepa M 3aJad M3 CMEXHBIX AUCUUILIAH C
UCIIOJIb30BAaHUEM TMpPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEpUaJOB, KOMIIbIOTEPA,
NOJIb30BATHCS OLEHKOW U MPUKUIKOW MPU MPAKTUYECKUX PACUETaX:

OLICHUBAHUE PE3YJIbTATOB BBIYMCIIEHUH MIPU PEILIEHUU TPAKTUYECKUX 3a/1a4;

BBIIIOJIHEHUE CPABHEHHUSI YUCEN B PEATIbHBIX CUTYyalUsIX;

WCITOJIb30BAHUE YMCIIOBBIX BBIPAKEHUW NPU PEIICHUHM MPAKTUYECKUX 337ad U
3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB;

pellieHne NPakTUYECKUX 3a/1a4 C MPUMEHEHUEM MPOCTEHIINX CBOMCTB (huryp;

BBIIIOJIHEHNE TPOCTEUIINX IIOCTPOEHUM W WU3MEPEHMM Ha MECTHOCTH,
HEO0OXOJMMBIX B PEAIbHOM KU3HU;



8 kJ1acc:

1) ¢opmupoBaHue NpeACTaBICHUN O MaTeMaTUKE KaK O METO/AE MO3HAHMS
JNEUCTBUTEIBHOCTH, IO3BOJAIOIIEM ONMCBHIBATE UM M3y4daTh pEalbHbIE IIPOLIECCHI U
SABJICHUSA:

OCO3HAHHE POJIM MATEMATUKHU B pasBUTUU Poccuu u mupa;

BO3MOYKHOCTb IIPUBECTU MPUMEPBI U3 OTCYECTBEHHOW U BCEMUPHOU HCTOPUH
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTME YMEHUH paboTaTh € Y4YEOHBIM MaTEMAaTHMYECKUM TEKCTOM
(aHanmu3upoBaTh, W3BJIEKaThb HEOOXOAMMYIO HH(OpPMalMIO), TOYHO U TPaAMOTHO
BBIPQXAaTh CBOM MBICIH C IPUMEHEHUEM MAaTEMAaTH4YECKOM TEPMHUHOJIOTUM W
CUMBOJIMKH, MPOBOJUTH KJIAaCCHU(PHUKAIIUH, JIOTHUECKHE 0OOCHOBAHMS, JTI0KA3aTeIbCTBA
MAaTEMaTUYECKUX YTBEPKICHUMN:

ONEPUPOBAHUE TIOHATUSAMH: MHOXKECTBO, JJIEMEHT MHOKECTBA, MOJMHOKECTBO,
MPUHAJIEKHOCTh, HAXOXKJICHHUE IMEepecedyeHHsl, OOBEAMHEHHS TOJMHOXKECTBA B
MIPOCTENIINX CUTYALUAX;

pelICHNE CIOXKETHBIX 3a/1a4 pa3HbIX TUIIOB HA BCE apU(PMETHUECKUE AEHCTBYS;
IPUMEHEHHUE Croco0a MOMCKa PEeIICHUs 3a/1a4, B KOTOPOM PacCyXJACHHE CTPOUTCS OT
yCIIOBHS K TP€OOBaHMIO UJTU OT TPeOOBaHMS K YCIOBHUIO;

COCTAaBJICHHE IUJIaHA pELICHUs 3a7ayd, BBIJCICHHUE OJTAllOB €€ pELICHHUs,
UHTEpIIpETaLls] BBIYMCIUTEIBHBIX PE3YJIbTATOB B 3a7a4€, UCCIIENOBAHUE ITOJYYEHHOIO
peLIeHUs 3a1a4u;

HaxO0JICHUE IPOIIEHTA OT YHWCJIA, YUCJIA IO IMPOLEHTY OT HEro, HaXOXKIACHUS
IIPOLIEHTHOI'O OTHOILIEHHUE JBYX YHCEN, HAaXOXKICHUsS IPOLIEHTHOTO CHWXXEHUS WIH
ITPOLIEHTHOTO MOBBIIEHNS BETUYUHBI,

pelIeHne JOTUYECKUX 3a/1a4;

3) pa3BuTHE NPEACTABICHUI O YUCIE U YUCIOBBIX CUCTEMAX OT HATYpaIbHBIX 10
NEWCTBUTEIBHBIX  YHCEN;  OBJIAJICHUE  HABBIKAMU  YCTHBIX,  IHCHbMEHHBIX,
MHCTPYMEHTAJIBHBIX BEIYUCIICHUN:

ONIEPUPOBAHUE MOHITUSAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIO, OOBIKHOBEHHAS
ApoOb,  JecsATUYHas  ApoOb, CMENIAaHHOE  YWUCJIO,  PAlMOHAJIBHOE  YHUCIIO,
UPPALMOHAIIBHOE YHCIIO;

UCIIOJIb30BaHUE CBOICTBA 4YMCET U 3aKOHOB apU(PMETHUECKHX ONepanuil c
YU CJIaMU IPU BBITIOJHEHUN BBIYMCIICHUN;

WCTOJIb30BaHWE MPHU3HAKOB JeIuMocTd Ha 2, 5, 3, 9, 10 mpu BBIOJTHEHUH
BBIYMCJIEHUI U PEUICHUN 3a/1ay;

BBITIOJTHEHNE OKPYTJICHUS YUCEN B COOTBETCTBUH C IPABUIIAMU;

CPaBHEHHE YHCET,

OLICHUBAHUE 3HAYCHMS KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LEJIOr0 YUCIA;

4) oBIaJeHHE CHUMBOJIbHBIM SI3bIKOM alreOpbl, NpHEeMaMH BbIOJIHEHUS
TOXKJIECTBEHHBIX MPEOOpa30BaHUN BBIPAKEHUW, pEUICHUS YpaBHEHUM, CHUCTEM
YPAaBHEHHI, HEPABEHCTB M CHCTEM HEPABEHCTB; YMEHHUS MOJEIHUPOBATH DPEATbHBIC
CUTYallMu Ha S3bIKE aJIreOphl, UCCIIEA0BATh TOCTPOCHHBIE MOJIEIH C MCIOJIb30BaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATH MOJYYCHHBIN pe3ysbTar:

BBIMIOJITHEHHE HECJOKHBIX MpeoOpa3oBaHUl i  BBIYUCICHUS 3HAUYEHUH
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIMX CTEIIEHHU C HATYPAJIbHBIM II0KA3aTeNIEM, CTEIICHH
C LEJIBIM OTPULIATENIBHBIM I10KA3aTENEM;



BBIMIOJTHEHUE HECJIOXKHBIX IMPeo0pa3oBaHUN IIENbIX, APOOHO paIMOHAIBHBIX
BBIPAKEHUI U BBIPAXKEHUN C KBaJPATHBIMU KOPHSIMH; PACKPHIBAaTh CKOOKH, IPUBOIUTH
0J0OHBIE clIaraeMble, UCI0JIb30BaTh (DOPMYJIBI COKPALIEHHOI'O YMHOXKEHMS,;

pelleHre JMHEMHBIX M KBAJpPAaTHBIX YpaBHEHUH, YpaBHEHUII M HEPABEHCTB
CBOJAILIUXCS K JINHEHHBIM, CHCTEM YPaBHEHUM U HEPaBEHCTB, U300paKEHUE PEIICHUIM
HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOU MPSIMO;

5) oBnageHue CHUCTEMOM (YHKIMOHAIbHBIX MOHITUHM, Ppa3BUTHE YMEHMS
UCIOJb30BaTh  (YHKUMOHAIBHO-TpapUueckue MpenCTaBICHUS s PELICHUs
pa3aMyYHBIX MaTeMaTHMYECKMX 3ajad, JUIsl ONMCaHUs M aHajlu3a peaJIbHbIX
3aBUCHUMOCTEM:

OIPEEIICHUE TOJIOKEHUS TOUKH 110 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH I10 €€
MTOJIOKEHUIO Ha IJIOCKOCTH;

HaxoXkJaeHue mo TrpaduKy 3HauUCHUH QYHKIHH, OOJacCTU OMpeAeseHus,
MHO>KECTBA 3HAUCHUI;

MOCTPOCHUE Tpauka TMHEUHOU PYHKIINH,

UCIOJIb30BaHUE CBOMCTB TMHEHHON (QyHKIMHU U ee TpaduKa MpU peUIeHUH 3a1a4
U3 APYrux y4eOHbIX IPEIMETOB;

6) OBIAJCHUE T'€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHHS HCIOJb30BaTh €ro
JUIsL ONMCAHWS MPEAMETOB OKPYKAIOIIEr0 MUPA; PAa3BUTHE NPOCTPAHCTBEHHBIX
IpeICTaBICHUN, N300pa3UTENbHBIX YMEHHM, HABBIKOB T€OMETPUUECKUX TOCTPOCHUI:

ONEpUPOBAHUE MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, MpsiMas, JIyd, JIoMaHas,
YT0J1, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIbHUK U KBaJpar,
OKPYKHOCTh M KpPYT, OpsIMOYTOJIBHBIN MapajuieNenunen, KyO, map; u300pakeHue
M3y4aeMbIX (PUTyp OT pYKH U C TOMOLIBIO TUHEUKHU U LIUPKYJIS;

BBINIOJIHEHUE W3MEPEHMS MJIMH, PACCTOSHUN, BEJIUYUH YIJIOB C IOMOILBIO
MHCTPYMEHTOB JJIs1 U3BMEPEHUH JUIUH U YTJIOB;

7) (GopMHpOBaHME CHCTEMATHUYECKMX 3HAHMM O IUIOCKMX (Urypax M HX
CBOWCTBAaX, MNPEICTABICHUNA O MNPOCTEUIINX IPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE
YMEHUN MOJEIMPOBAHUS PEAJbHBIX CUTyallMll Ha SI3bIKE T'€OMETPHM, MCCIIEIOBAHUS
NOCTPOEHHOM MOJENN C HCIOJIb30BAHUEM TI'E€OMETPUUYECKUX ITOHATUH U TEOpEM,
anmnapara ajreOpsbl, pelIeH!s] TeOMETPUUECKUX U MPAKTHUECKUX 3a]au:

ornepupoBaHue Ha 0a30BOM ypOBHE TMOHATHSIMHM: PaBEHCTBO  (uryp,
NapaJIeNIbHOCTh W NEPHEHAMKYJSPHOCTh MNPAMBIX, IEPIEHAUKYISIP, HAKJIOHHASI,
MTPOEKLUS;

IIPOBEJICHHUE JIOKA3aTEIbCTB B TEOMETPHH;

ornepupoBaHue Ha 0a30BOM YPOBHE MOHATUSIMH: KOOPJIUHATHI HA MJIOCKOCTH;

peuieHue 3a7ady Ha HaXO0XKJACHHE TeOMETPUYECKMX BEIMYMH (AJIMHA U
paccTosiHKe, BEIMYKMHA YTJla, IO k) 1o o0pasiaM WiIu alropuTMam;

8) oBlageHuEe MNPOCTEHIIMMHM CcrnocoO0aMHu TMpPEACTABICHUS M aHajau3a
CTATUCTUYECKUX JAHHBIX; (OPMUPOBAHME TMPEACTABICHUM O CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O Pa3IUYHbIX CIOCO0AX HMX HU3YYEHHS, O
MPOCTEHIINX BEPOSTHOCTHBIX MOJEINSX; pa3BUTHE YMEHMH U3BJIEKaTh MHGPOPMAIUIO,
NpEICTaBICHHYI0O B Tabnuuax, Ha JaMarpaMmax, Tpadukax, OINHUCHIBaTh U
AHAJIM3UPOBaTh  MACCUBbl  YHCJOBBIX JAaHHBIX C  TOMOLIBIO  MOAXOASIIMX
CTATUCTUYECKUX XaPAKTEPUCTHUK, UCIIOIb30BATh IOHUMAaHUE BEPOSATHOCTHBIX CBOMCTB
OKPY’KAIOIIMX SBJICHUU NPU PUHITUU PEILICHUN:

(dbopMUpOBaHKE IPEICTABICHUS O CTATUCTUYECKUX XapAaKTEPUCTUKAX;



YMEHUE CPaBHUBATH OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH, IMOTYyYEHHBIE
B [IPOLIECCE PELICHUS TPUKIIAAHON 3a/1a4U, U3yUYECHHsI PEaJIbHOTO SIBJICHUS;

9) pa3BuTHE YMEHUI IPUMEHATh U3YUYEHHbIE TIOHATUS, PE3YJIbTaThl, METOBI IS
pelleHusl 3a7ad NPaKTHUYECKOIo XapakTepa M 3ajad W3 CMEXKHBIX TUCLUIUIMH C
UCIIOJIb30BAaHUEM IIPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEpUaAJIOB, KOMIIbIOTEPA,
N0JIb30BAThCS OLIEHKON M MPUKUIKOM MPU NPAKTUYECKUX pacyeTax:

pacro3HaBaHNE BEPHBIX U HEBEPHBIX BbICKa3bIBaHUIA;

OLIEHUBAHUE PE3YyJIbTATOB BBIUUCICHUM TP PELIEHUH IPAKTUUECKUX 3a7ay;

BBITNIOJTHEHUE CPABHEHUS YMCEN B PEAJIBHBIX CUTYaLIUsAX;

MCITOJIb30BAHUE YHUCIIOBBIX BBIPAKEHUU IMPU PEIICHHH MPAKTHYECKUX 3a7ad U
3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB;

pelieHne NpakTUYECKUX 3a/1a4 C MPUMEHEHHEM MPOCTEHIIINX CBOUCTB (uryp;

BBIIIOJIHEHNE TPOCTEUIINX IIOCTPOEHUM W WU3MEPEHHM Ha MECTHOCTH,
HEO0OXOJMMBIX B PEAIbHOM KU3HU;

9 kaacc:

1) ¢opmupoBaHue NpeACTaBIEHUH O MAaTEMaTUKE KaK O METOJ€ IO3HaHUS
JNENCTBUTEIBHOCTH, ITO3BOJISIOIIEM ONMCBHIBATH M H3y4yaTb pPEAJBHBIE MPOLECCH U
SBJICHUSL:

OCO3HAHME POJIM MATEMATHKH B pa3BuTnu Poccnu n mMupa;

BO3MOYKHOCTb IPUBECTH NPHUMEPHI U3 OTEUYECTBEHHOW M BCEMHPHON HCTOPHUH
MaTEMaTUYECKUX OTKPBITUI U UX aBTOPOB;

2) pa3BuTME yMEHMH paboTaTh C Yy4E€OHbBIM MaTEMaTUYECKUM TEKCTOM
(amanu3upoBaTh, M3BJIEKATh HEOOXOAMMYIO HWH(OPMAIMIO), TOYHO U TIPaAMOTHO
BBIpAKAaThb CBOM MBICIM C TNPUMEHEHHEM MaTe€MaTUYeCKOM TEPMHUHOJIOTUH U
CUMBOJIMKH, MPOBOJUTH KJacCU(UKAINK, JIOTHYECKUEe 00OOCHOBAaHMUS, 10Ka3aTEIbCTBA
MaTEeMaTUYECKUX YTBEPKICHUMN:

ONEpUPOBAHUE MOHATUAMU: MHOXKECTBO, DJIEMEHT MHOKECTBA, MOJIMHOXKECTBO,
MPUHAAJIEKHOCTh, HAXOXKJICHHUE MEpeceyeHusl, OOBEAMHEHHS TMOJMHOXKECTBA B
IIPOCTEUILINX CUTYalUsIX;

pellieHue CIOKETHBIX 3aJ1a4 pa3HbIX THUIOB Ha Bce apu(MeTHUYECKUe NeUCTBUS;
IPUMEHEHHUE crocoba MoMcKa pelIeHus 3a/1a4, B KOTOPOM PacCyX ACHHE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WU OT TPEOOBAHMUSI K YCIIOBHIO;

COCTABJICHME IUIAHA PELICHHs 33Ja4yM, BBIICIICHHE JTAllOB €€ PEIICHMUS,
VMHTEPIPETALNS BEIYUCIUTENBHBIX PE3YJITATOB B 337a4€, UCCIEA0BAHUE MOTYYEHHOIO
pelieHus 3a1a4u;

HAXOXKJEHUE MPOLIEHTa OT YMCJA, YUCIa MO MPOLEHTY OT HEro, HaXOXKIECHUs
INPOLIEHTHOTO OTHOILIEHHWE JIBYX YHCEN, HaXOXKJEHUS MPOLUEHTHOTO CHUXEHUS WIIU
IPOLIEHTHOTO MOBBIIICHUS BEJINYUHBI,

pelIeHne JIOTMYeCKUX 3a/1a4;

3) pa3BuTHE NPEIACTABICHUI O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX JI0
JNEUCTBUTEIBHBIX  YMCEJI;  OBJAJCHME  HABBIKAMM  YCTHBIX,  IHCHbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCICHUN:

ONEPUPOBAHUE MOHITUAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, OOBIKHOBEHHAS
IpoOb,  AecaTU4Has  ApoOb, CMENIAaHHOE  YWCJIO,  palMOHAIBHOE  YHUCIIO,
VPPALMOHAJIBHOE YHCIIO;

UCIIONIb30BaHUE CBOICTBA 4YMCENT U 3aKOHOB apU(PMETHUECKHX ONepanuil C
YUCJIAMU MPY BBIIIOJIHEHUH BBIYMCIICHHI;



WCIIOJIb30BaHUE TMPU3HAKOB AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BbINOTHEHUU
BBIYMCIICHUN U PEIICHUH 3a/1a4;

BBITIOJTHEHNE OKPYTJICHUS] YUCE B COOTBETCTBUM C IIPABUJIAMU;

CpPaBHEHHE YHCET,

OLICHUBAHUE 3HAYCHHUS KBAAPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO LIEJIOr0 YUCTIA;

4) oBNaJieHHE CHUMBOJIbHBIM SI3bIKOM alreOpbl, NpHEeMaMH BbIIOJIHEHUS
TOXKJIECTBEHHBIX MPEOOpPa30BaHUN BBIPAKEHUN, pEHICHUS YpaBHEHUM, CHUCTEM
YPaBHEHHI, HEPABEHCTB M CHCTEM HEPABEHCTB; YMEHHUS MOJEIHUPOBATH PEATbHBIC
CUTYaIlMH Ha S3bIKE alNreOphl, UCCIEA0BATh MOCTPOECHHBIE MOJIENH C UCIIOJIb30BAaHUEM
anmnapara ajareopbl, HHTEpIPETUPOBATH MOIYYEHHBIN pe3ybTarT:

BBIIIOJIHEHHE HECJIOXKHBIX MPeoOpa3oBaHUN Il BBIYMCICHUS 3HAYCHUI
YUCJIOBBIX BBIPAKEHUM, COJAEPKAIMX CTENEHU C HATYpalbHbIM MOKA3aTeNEeM, CTEIIEHU
C LIEJIBIM OTPULIATEIBHBIM I10KA3aTEIEM;

BBIIIOJIHEHUE HECJOXKHBIX IMPEe0Opa3OBaHUM LENbIX, APOOHO palUOHAIBHBIX
BBIPXKCHHUI U BBIPAKEHUI C KBAJPATHBIMU KOPHSIMHU; PACKPbIBaTh CKOOKH, IPUBOIUTH
0J0OHBIE clIaraeMble, UCII0JIb30BATh (DOPMYJIBI COKPALIEHHOTO YMHOXKEHMUS,;

pelIeHUE JIMHEHHBIX M KBaJApAaTHBIX YPABHEHUN W HEPABEHCTB, YPAaBHCHHU U
HEPABEHCTB CBOJSIIMXCSA K JIMHEWHBIM WM KBaJpPaTHBIM, CUCTEM YPaBHEHHH U
HEPaBEHCTB, U300paKeHNE PEILICHUI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOI;

5) oBnageHue CHUCTEMOM (YHKIIMOHAIbHBIX MOHITHH, pPa3BUTHE YMEHHUS
UCIOJb30BaTh  (YHKIMOHAJIBHO-TpapUuecKue  MpeNCTaBICHUS A PELIeHUs
pa3IMYHBIX MAaTeMATHYECKUX 3a7ad, [ ONMCAaHUS U aHalh3a pPealIbHbIX
3aBUCHUMOCTEM:

OIpEJEICHUE TOJIOKEHUS! TOUKH 110 €€ KOOpJAMHATaM, KOOPAUHATBI TOUKHU TI0 €€
MOJIOKEHUIO Ha MJIOCKOCTH;

HaxoXXJeHue Mo rpapuky 3HayeHUHd GyHKUUH, OOJACTU ONpeaeIeHHUs,
MHOXECTBAa 3Hay€HUM, HyJed (YyHKUUH, TPOMEKYTKOB 3HAKOMOCTOSHCTBA,
MIPOMEKYTKOB BO3pacTaHusl U YyObIBaHUS, HAMOOJBIIET0O M HAUMEHBLIErO 3HAYEHUs
dynkimy;

MOCTpoeHue Tpaduka JIMHEWHON U KBaIpaTUYHON (DYHKIIHIA;

ornepupoBaHME Ha 0a30BOM YpPOBHE MOHSATHSAMH: TIOCJIEI0BATEIbHOCTD,
apudmeTnueckas nmporpeccusi, reoMeTpuieckasi Iporpeccus;

UCIIOJIb30BAaHUE CBOMCTB JIMHEWHOW W KBaApaTUYHON (QYHKIMHA U UX rpaduKoB
IIPU PEIICHUH 3a]a4 U3 IPYTUX yYEOHBIX MPEIMETOB,;

6) OBJaJIcHHE T€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHHsS HUCIOJIb30BaTh €ro
JUISL  ONMMCAHWS MPEAMETOB OKPYKAIOIIEr0 MHUpPA; Pa3BUTHE MPOCTPAHCTBEHHBIX
NpeICTaBICHUN, N300pa3UTENbHBIX YMEHHM, HABBIKOB T€OMETPUUECKUX MTOCTPOCHUH:

OlepUpOBaHUE TMOHATUAMU: (PUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd, JOMaHas,
yroJji, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBAJpPAT,
OKPYXHOCTb M KpYT, NPSIMOYTOJIbHBIN Mapasuienenumnesn, KyO, map; u3o0paxeHue
U3y4aeMbIX (GUTYp OT PYKH U C IOMOUIBIO JTUHEHKU U LIUPKYIIS;

BBIIIOJIHEHUE HW3MEPEHMs JJIMH, PACCTOSHUN, BEJIUYUH YIJIOB C IOMOILBIO
MHCTPYMEHTOB ISl U3BMEPEHUH JUIMH U YTJIOB;

7) dopmupoBaHME CHUCTEMATHUYECKMX 3HAHUW O IUIOCKMX (urypax u wux
CBOWCTBAaX, IPEICTABICHUNA O MNPOCTEHUIINX IPOCTPAHCTBEHHBIX TENAaX; Pa3BUTHE
YMEHUN MOJEIUPOBAHUS PEATBHBIX CUTyalUld HA SI3bIKE T'€OMETPHM, HCCIIEIOBAHUS
IIOCTPOEHHON MOJIEIM C MCHOJb30BAHUEM TIE€OMETPUYECKUX TIOHATHA U TEOPEM,
anmnapara ajareopbl, pelIeH!s] TeOMETPUYECKUX U MPAKTHUECKUX 3a/1au:



omnepupoBaHue Ha 0a30BOM ypOBHE TMOHATHSMH: PaBEHCTBO  (uUryp,
[IapaJuIeIbHOCTh M NEPHNEHIUKYJISAPHOCTH IMPSAMBIX, YIJbl MEXAY MPSAMBIMH,
NEPIIEHIUKYJIAP, HAKIIOHHAS, TIPOEKIU;

IIPOBEJCHUE J0KA3ATEIBCTB B TEOMETPUH;

onepupoBaHUE Ha 0a30BOM YPOBHE IOHSATHUSIMU: BEKTOp, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPIAUHATHI HA IUIOCKOCTH;

pelieHre 3a7ad  Ha HaXOXKJIEHUE TEOMETPUYECKMX BEJIMYMH (IJIuHa U
paccTosiHue, BEJIMYMHA yTJIa, IJI01ab) [0 00pa3laM Wil alrOpUTMaM;

8) oOBiameHuEe MPOCTEHIIMMU CcHoco0aMy MPEACTABICHUS M aHalU3a
CTAaTUCTUYECKUX JAaHHBIX; (OPMUPOBAHUE TMPEACTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAIBHOM MHUPE U O PAa3IUYHBIX CIIOCO0AX HMX HU3Y4YEHHS, O
MPOCTEHIINX BEPOSTHOCTHBIX MOJENAX; pPa3BUTHE YMEHMI U3BJIEKaTh MHGOPMAIIHIO,
MpeICTaBICHHYI0O B Tabmumax, Ha JAMarpaMMax, Tpadukax, OINHUCHIBaTh U
aHaJIM3UPOBaTh  MACCUBBl  YHMCJIOBBIX [JAHHBIX C  IOMOLIBIO  IOAXOISAIIUX
CTaTUCTHUYECKUX XapPAKTEPUCTUK, UCITOIb30BATh TOHUMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPY’KAIOLIUX SABJICHUN IPU IIPUHATUU PEILICHUN:

(dbopMUpOBaHHE  MPENCTAaBICHUS O  CTAaTUCTUYECKUX  XapaKTEPUCTUKAX,
BEPOSATHOCTHU CIYy4alHOTO COOBITHUS;

pelIeHre NpPOCTeNINX KOMOMHATOPHBIX 33/1a4;

OIpE/IeNICHNE OCHOBHBIX CTATUCTUUECKUX XapaKTEPUCTUK YUCIIOBBIX HAOOPOB;

OLICHUBAHUE U BBIYUCIIEHUE BEPOSTHOCTU COOBITHS B MPOCTEHIINX CIIydasiX;

HaJIM4Yue MPEICTABICHUS O POJIA NIPAKTHYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITUI, O POJIM 3aKOHA OOJIBIIIMX YUCET B MACCOBBIX SIBJICHUSX;

YMEHHE CPABHUBATh OCHOBHBIE CTATUCTUYECKHUE XAPAKTEPUCTUKH, MOJyYECHHBIE
B [IPOLIECCE PELIEHUS PUKIAAHON 3a1a4H, U3YUEHUs PEaJIbHOTO SIBJIEHNS,

9) pa3BuTHE YMEHHI IPUMEHSATh U3yUYECHHbBIE TOHATHS, PE3YJIbTAThI, METOIbI JIs
peleHns 3a1ad MNPAKTUYECKOro XapakTepa W 3aJad M3 CMEXKHBIX JUCLHUIUIMH C
WCIIOJIb30BAaHUEM MpU HEOOXOJIMMOCTH CIPABOYHBIX MATEpUAJIOB, KOMIIBIOTEPA,
II0JIb30BATHCS OLEHKOW U MPUKUIKOU IPU NTPAKTUYECKUX pacyeTax:

pacIio3HaBaHKWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;

OLICHUBAHUE PE3YJIbTATOB BHIYMCIICHUN IIPU PELICHUU NIPAKTUYECKUX 3a/ad4;

BBIIIOJTHEHNE CPABHEHUS YUCEIl B PEATIbHBIX CUTYALUAX;

UCIIOJIb30BAaHUE YHMCIIOBBIX BBIPAXXCHUN IIPU PELICHUM IPAKTHUYECKUX 3a1a4 U
3a/1a4 U3 IPYruX yu4eOHbIX MPEAMETOB;

pelieHne NpakTUYEeCKUX 3a7a4d ¢ TPUMEHEHUEM IPOCTEHIIINX CBOUCTB PUTyD;

BBIIIOJIHEHUE NPOCTEHIINX TIOCTPOCHUM W U3MEPEHUW HAa MECTHOCTH,
HEOOXOIUMBIX B PEAJIbHOM KU3HU;

BrinyckHuk Hay4yuTes B 7-9 kiaccax:
DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOH JIOTHKH

e OmnepupoBath Ha 0a30BOM yPOBHE' MOHATHUSAMM: MHOXECTBO, OJJIEMEHT
MHO€ECTBA, IOJMHOKECTBO, IPUHAJICKHOCTD;

® 337aBaTh MHOXECTBA NIEPEUUCICHUEM UX DJIEMEHTOB;

® HaxXOIUTb IIEPECCUCHUC, O6’I)CIII/IH€HI/I€, IIOAMHOXECTBO B HpOCTGﬁHIPIX
CUTyalHsIX;

131ech 1 nanee — pacno3HaBaTh KOHKPETHbIE IPUMEPHI OOLIMX HOHATUH MO XapaKTEPHBIM IPU3HAKAM, BBINOIHATH
JIEUCTBHS B COOTBETCTBUU C OTPEJICTICHUEM U MTPOCTEUIIMMH CBOMCTBAMHU MOHATUN, KOHKPETU3UPOBAThH IIPUMEPAMU
001IIMe TIOHATHSI.



® OmnepupoBaTh Ha 0Aa30BOM YypOBHE MOHATUSIMH: ONpEJEICHUE, aKCHOMa,
T€OpeEMa, JOKa3aTeNbCTBO;

® [PUBOJWUTH NPUMEPbl W KOHTPIPUMEPHI JJIsI TOATBEPKICHUS CBOMX
BBICKa3bIBAHUIA.
B noBceaqHeBHOI »KM3HU M IPU U3YyYE€HUH APYTUX MPEAMETOB:

® HCIOJIb30BaTh Tpaduueckoe TMpeACTaBICHUE MHOXKECTB I OMUCAHUSA
peaTbHBIX TPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7a4 IPYTUX YUSOHBIX TIPEIMETOB.
Yucaa

e OnepupoBarh Ha 0A30BOM ypOBHE MOHSATUSAMU: HATYpaIbHOE YUCIIO, IIEJI0e
YKUCII0, OOBIKHOBEHHAS APOOb, eCSITHUYHAsA JIpoOb, CMeIIaHHas Ipo0b, pallioOHAIbHOE
YUCII0, apuPMETHUECKUN KBaJAPATHBIN KOPEHb;

® JCIIOJB30BaTh CBOWCTBA YMCEN W IpaBWiIa JEHUCTBUM IIPU BBIIIOJIHEHUN
BBIYHCJICHU;

® ICIOJIb30BaTh MPU3HAKUA JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCJICHUI U PEUICHUU HECIIOKHBIX 3a/1a4;

® BBIIOJHATH OKPYIJIEHUE pAlMOHAIBHBIX YHCEI B COOTBETCTBUU C
IpaBUJIaMU;

® OIICHMBAaTh 3HAUYCHHUE KBAJAPATHOTO KOPHS U3 TMOJOXKHUTEIBHOIO 1EJIOr0
4YHUCIIa;

® DPacHO3HABaTh PAllMOHAJILHBIEC U UPPAlMOHAIbHBIE YHCIIA,;

® CpaBHMBATh YHUCJA.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

® OIICHUBATh PE3YJIbTAThl BEIYUCICHUN MIPU PEIICHUU TPAKTUUECKUX 3a]1ay;

® BBINOJHATH CPABHEHUE YUCEI B PEATTbHBIX CUTYAIIUSIX;

® COCTaBJIATh YHWCJIOBBIE BBIPAXKEHUS MPHU PEIICHUM MPAKTUYECKUX 3a7ad U
3a/1a4y U3 JPYyruxX y4eOHbIX MPEIMETOB.
To:knecTBeHHbIE IPe00pa3oBaHus

e BrINogHATH HECIOXHBIE MpPeoOpa3oBaHUsl ISl BBIUYMCICHUS 3HAYCHUU
YUCJIOBBIX BBIPOXKEHUH, COJEpKAIINX CTENEHHU C HaTypalbHbIM IMOKAa3aTesieM, CTEIICHU
C IEJIBIM OTPHULIATEIIBHBIM ITOKA3aTENEM;

® BBITNOJHATH HECJOXKHBIE TTPEOOPa30BaHUs ETBIX BBIPAKEHUM: PAaCKPHIBATH
CKOOKH, TPUBOJIUTH MOJOOHBIE ClIaracMbI¢;

® HCHOJIb30BaTh (HOPMYJIBI COKpAIIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBbI,
KBaJ[paT Pa3HOCTH, Pa3HOCTh KBAJpaTOB) ISl YNPOIICHUS BBIYMCICHUN 3HAYCHUI
BBIPAKCHUM;

® BBINIOJHATH HECJIOXKHBIE MPEe0Opa3zoBaHus APOOHO-TMHEHHBIX BhIpAXKCHUN U
BBIpAKEHUMN ¢ KBaJIpaTHBIMU KOPHSIMH.
B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPeIMETOB:

® [IOHMMATh CMBICJI 3AIIMCH YKCIIa B CTAHJIAPTHOM BUJE;

e omnepupoBaTh HA 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHAsS 3aMUCh YUCTIA.
YpaBHeHUS U HEPABEHCTBA

e OnepupoBarb Ha 0a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YpPAaBHEHHUs, PEIICHUE YPaBHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTRA,

® [IPOBEPSATH CNPABEAIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peuaTh JIMHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;



® peulaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YPABHEHU, HEPABEHCTB;

® TIIPOBEPATh, SBISAETCS JM JAHHOE YHUCIO PEIICHUEM  YpaBHEHUS
(HEepaBeHCTBA);

e pemiath KBaJpaTHBIE YpaBHEHHs 1O (opmysie KOpHEH KBaJpaTHOTO
YpaBHEHUS;

® U300paXkaTh PEIIeHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceqHeBHOI »KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

® COCTaBJIATb W peElIaTh JIMHEWHBIE YPABHEHUS TMpPHU PEIICHUM 3a1ad,
BO3ZHUKAIOIIUX B IPYTUX YYEOHBIX MPEAMETAaX.

DOyHKIUU

e Haxonuts 3HaueHne QyHKINHU N0 3aJaHHOMY 3HAUCHHIO apTyMEHTA;

® HaxXOJUTh 3HAYEHUE apryMeHTa MO 3aJaHHOMY 3HAYEHUIO (QYHKIUU B
HECJTIO)KHBIX CUTYalUsIX;

® OIpPEAEISATh MOJOKEHNE TOYKH I10 €€ KOOpAUHATaM, KOOPAUHATBI TOUKH I10
€€ TO0JIOKCHHUIO HAa KOOPJAUHATHOM MIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJACTh OMPENEICHUS, MHO)KECTBO 3HAYEHUH, HYJIU
(yHKUIMU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IIPOMEKYTKH BO3pacTaHUsl U yObIBaHUS,
HanOoJIbIIEE U HAUMEHBIIEE 3HAYEHUS (QYHKLINH;

® CTpOuUTh IpaduK JMHEHHON DYHKIINH;

® TPOBEPAThH, SBISETCSA JIM JaHHBIM Trpaduk rpaduKoM 3aJlaHHON (PYHKIIUU
(IUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONMOPIUOHATBHOCTH);

e oOmnpeAensaTh NPUOIMKEHHBIE 3HAYEHUsT KOOPAMHAT TOYKH IMEpEeCceUeHUs
rpa@ukoB QyHKIIHIA;

e omnepupoBaTb Ha 0a30BOM YPOBHE MOHSATHAMH: TOCJIEI0BATEIbHOCTD,
apudmeTrueckas nporpeccusi, reoMmeTpuieckasi Iporpeccus;

e pelaTth 337a4d Ha MPOTPECCUHU, B KOTOPBIX OTBET MOXKET ObITh MOJYy4YEH
HEIMOCPEICTBEHHBIM MO/ICUETOM 0€3 MPUMEHEHUS (POPMYII.

B noBceaqHeBHOI JKM3HU M NIPU U3YyYE€HUM APYTUX MPeIMETOB:

® 1CHOJIb30BaTh TIpaduKy peandbHbIX MPOLIECCOB M 3aBUCUMOCTEM Jis
OMpeaeieHus] UX CBOMCTB (HAaMOOJbIIME W HAWMEHbBIIME 3HAYCHHS, MPOMEKYTKU
BO3pacTaHusi M yObIBaHMs, 00JIACTH MOJOKUTEIBHBIX M OTPHUIIATEIIbHBIX 3HAYCHUU U
T.IL.);

® HCIOJIb30BaTh CBOWCTBA JIMHEWHOUW (YHKIMU W €€ TpaduK MpHU PEIICHUU
3a/1a4 U3 IPYruxX yueOHBIX MPEIMETOB.

CrarucTuka v Teopusi BepoOATHOCTEH

e limeTs mpejacTaBieHHE O CTATUCTUUYECKUX XAPAKTEPUCTUKAX, BEPOSITHOCTU
CIIy4ailHOro COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemiath MpocTedIIMe KOMOMHATOpPHBIE 3aJayd METOAOM MpSIMOro U
OpraHU30BaHHOTO Tepedbopa;

® [PEJCTaBIATh JaHHBIE B BUAE TaOIUL, IUarpamMmm, rpaduKoB;

e uuTath MHGPOPMALIMIO, MPEACTABICHHYIO B BHJI€ TAOJIUIbI, TUArPAMMBI,
rpaduka;

® ONpEAENsITh OCHOBHBIE CTaTUCTUYECKUE XAPAKTEPUCTUKH  YHCIOBBIX
HabOpOB;

® OIEHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIIydasixX;

® UMETh MPEJCTaBICHUE O pOJM 3aKOHA OOJIBIIMX YHUCET B MAaCCOBBIX
SABJICHUSAX.



B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX NPeIMETOB:

® OILICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/I0M Iiepedopa;

® UMETh TMpPEJCTaBICHUE O POJIM MPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITU;

® CpaBHMBAaTh OCHOBHBIE CTATHUCTUYECKHE XAPAKTEPUCTHUKH, IOITYYEHHBIE B
IpolLiecce peuIeHUs TPUKIAJIHON 33a/1a4i, U3yYEHHUs PEaIbHOrO SIBJICHUS;

® OIICHUBAaTh BEPOSITHOCTh pEAJbHBIX COOBITUNA W SBJICHUM B HECIOXKHBIX
CUTYaIUSX.
TexcToBBIC 3a1a4YN

e Pemarh HECIOXHBIE CIOKETHBIE 33Jaud  pa3HbIX TUIIOB Ha BCE
apupMeTHIECKUEe JCHCTBUS;

® CTPOUTH MOJENb YCIOBUS 3a7aud (B BUIEC TAONHUIBI, CXEMbI, PUCYHKA WIH
YpaBHEHUS), B KOTOPOW JaHbl 3HAYEHUS ABYX U3 TPEX B3aMMOCBSI3AHHBIX BEJIUYHH, C
LEJIBbI0 TOMCKA PELICHUS 3a0a4H;

® OCYLIECTBJISITh CIOCOO MOMCKA PEIICHUs 3aJaud, B KOTOPOM pacCyXkJeHUE
CTPOMTCSI OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IJIAH PEIICHUA 3a/1a4K;

®  BBIICIATH ATaAllbl pEUICHUS 33]1a4U;

® UHTEPIPETUPOBATh BBIUYMCIUTENBHBIE PE3YJIBTATHl B 33Ja4ye, MCCIEI0BAThH
[IOJIyYEHHOE PEIICHHE 3a/1a4u;

® 3HATh pa3IU4Yue CKOPOCTEH 00BEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U 110
TEYEHUIO PEKU;

e pelaTh 33Jla4d Ha HAX0KICHHE YaCTH YHCIIa U YKCIIa IO €ro YacTu;

e pemiarth 3aa4yd Pa3HbIX TUIOB (Ha pabOTy, Ha MOKYNKH, HA JIBUKEHUE),
CBA3BIBAIOILUX TPU BEJIUYMHBI, BBIICIATH 3TH BEITUYMHBI 1 OTHOLIEHUS MEXAY HUMU;

® HaxXOAUTh MPOLEHT OT YMCJA, YHCIO MO MPOLEHTY OT HEro, HaxoJUThb
MPOLIEHTHOE CHUKEHUE WM MPOLIEHTHOE MOBBIIICHUE BEJINYUHBI;

® pelIaTh HECIOXKHBIE JIOTHYECKHUE 337]a4l METOJOM PACCYKICHUM.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHX NPeIMETOB:

® BBIIBUIAaTh I'MIOTE3bl O BO3MOJKHBIX IPEACIIBHBIX 3HAYEHHSIX HCKOMBIX B
3aJlaye BEJMYMH (JeNaTh MPUKUJIKY).
I'eomerpuueckue Gpurypsol

e OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX PUTYD;

® U3BJIEKaTh MHPOPMALIMIO O TEOMETPUUECKUX (PUTYypaxX, MPEICTABICHHYIO Ha
YyepTekax B IBHOM BUJIE;

® TPUMEHSTH AJS PELICHUs 3a7a4 reoMeTpruueckue (PakThl, €Clid YCIOBUS UX
NPUMEHEHHUS 33JlaHbl B IBHOM (opMe;

® pelaTth 33Ja4yd Ha HAXO0XKJEHHE T€OMETPUYECKUX BEIMYMH IO oOpa3uam
WIH aJITOPUTMAM.
B noBceHeBHOM KVU3HH M NIPH U3YYE€HHHU APYTHUX MPeIMETOB:

® 1CIOJIb30BaTh CBOMCTBAa I€OMETPUYECKHX (DUTYyp HOJisi pElIeHHs] TUIOBBIX
3a/lay, BO3HUKAIOUIMX B CHUTyalUsX MOBCEJIHEBHOM >KW3HM, 3a/7a4 MPaKTUYECKOIO
coJlep KaHusl.
OTHOoLIEeHHS

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSITHIMH: PAaBEHCTBO (DUTYp, paBHBIC
(Gurypbl, paBeHCTBO TPEYTrOJIbHUKOB, MapaIeIbHOCTh MPSAMBIX, EPHIEHAUKYISIPHOCTD
IPSIMBIX, YTJIbl MEXKIY MPSMBIMU, NEPIICHIUKYJIISIP, HAKJIOHHAS, TPOCKIHUS.



B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYrUX MPeAMETOB:

® JCIOJB30BaTh OTHOLIEHUS [JIs1 PELICHUS MTPOCTENIINX 3a/1a4, BO3HUKAIOIINX
B pE€aJIbHOM KU3HH.

N3mepenusi u BbIYMCICHUS

e BpINONHATH WU3MEPEHHUE [UIMH, PACCTOSHUMN, BEJIWYUH YTJIOB, C IOMOIIBIO
MHCTPYMEHTOB JUISl U3MEPEHUN JIJIUH U YTJIOB;

e TMnpuMeHATh (QopMyJbl TepuMeTpa, IUIomamTu U o0beMma, IUIOLIAau
IIOBEPXHOCTU OTAEJIBHBIX MHOTOI'DAHHUKOB IIPU BBIYMCIIEHUSAX, KOTJa BCE JIAHHBIC
UMEIOTCS B YCIIOBUHY,

e npumeHsaTh  Teopemy  Ilucdaropa, 0a30Bbie  TPUTOHOMETPUUYECKUE
COOTHOILICHHS I BBIYMCICHHUS JJIMH, PACCTOSHUM, IUIOMAAEH B IPOCTEHIINX
CIIyvasx.

B noBceaHeBHOM KU3HU M NIPU M3YYECHUH APYTUX MPEAMETOB:

® BBIYMCIATH PACCTOSIHUSA HAa MECTHOCTH B CTAaHAAPTHBIX CUTYALUAX, TUIOIIAIN
B IMPOCTEHIIMX CIy4asX, HOPUMEHATh (OPMyJbI B MPOCTEUIIUX CUTyalUsiX B
MMOBCETHEBHOM KU3HU.

I'eomeTrpuyeckue NOCTPOCHUA

e 300pakaTh TUNIOBBIE IJIOCKHE (PUTYPHI U (PUTYPBI B IPOCTPAHCTBE OT PYKU
U C TIOMOILbIO HHCTPYMEHTOB.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYrUX NPeAMETOB:

® BBINOJHATH MNPOCTEHIIME MOCTPOEHUS HAa MECTHOCTH, HEOOXOIUMBIE B
pEATbHOM KU3HMU.

I'eomeTpuueckue npeodpasoBanus

e Crpouth Qurypy, CUMMETPUUHYIO JTaHHOW (PUrype OTHOCUTEIBHO OCH U
TOYKH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYrUX NPeAMETOB:

® pacMo3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

® pacro3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MHUPE.
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

e OrnepupoBaTh Ha 0a30BOM YypOBHE IMOHSATHSIMH BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YNCIIO, KOOPIAUHATHI HA INIOCKOCTH;

® ONpeAensITh MPUOJIMKEHHO KOOPJIMWHATHI TOYKU IO €€ H300paKEHUI0 Ha
KOOPJAUHATHOM IUIOCKOCTH.

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTUX MPEAMETOB:

® JCIIOJB30BaTh BEKTOPHI I PELICHMs NMPOCTEHINMX 3a7a4 Ha OINpEIeIeHUe
CKOpPOCTH OTHOCUTEIBHOTO JBHUKECHMUS.

Hcropust MaTeMaTUKHU

e OnuceiBaTh OTIEIBbHBIE BBIAAIOIIUECS PE3YJIbTAThI, MOJIYYEHHBIE B XOJE
pPa3BUTHS MATEMATUKU KaK HAYKH;

e 3HATh NPUMEPbl MATEMATHYECKUX OTKPBITUM M MX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATHKHU B pa3BuThu Poccuu.

MeToabl MaTEMAaTHKH

e BriOupars noaxoaauuii U3y4eHHbI METO JIsl PELICHHS] U3yYEHHBIX THIIOB
MaTeMaTUYECKUX 3a1a4;

e [IpuBOaWTH MpHUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYKArOILIEH
NENCTBUTEIBHOCTH Y TPOU3BENCHUSAX UCKYCCTBA.



®  UCNONBL308AMb MAMeMAMuyecKue 3HaHUus Ons ONUCAHUSL 3aKOHOMeEPHOCmell
8 OKpy#rcarowell 0eticmeumerbHOCMU U NPOU3BEOeHUSIX UCK)CCMEA;

® NpuMeHAmb Npocmeuiue NpPoOSPAMMHblE CPeocmed U  INeKMPOHHO-
KOMMYHUKAYUOHHblE CUCIEMbL NPU PeUleHUU MAMeMamuidecKux 3a0ay.

BbInycKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH B 7-9 Kiaccax:
JJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU

e CBOOOJHO ONIEPUPOBATH? IOHATUAMH: MHOKECTBO, XAPAKTEPUCTUKU
MHO>ECTBa, JJEMEHT MHOXECTBa, ITyCTOE, KOHECYHOEC M OECKOHEYHOE MHOXKECTBO,
MOJAMHOXXECTBO, TPHUHAJIJICKHOCTh, BKJIIOUCHHE, PABEHCTBO MHOXECTB, CIIOCOOBI
3aJlaHue MHOYKECTBA;

® 3a7aBaTh MHOXECTBA PA3HBIMH CIIOCOOAMU;

® TIPOBEPSTH BBHINMOJHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJAHO ONEPUPOBATh TOHATHUSAMH: BBICKa3bIBAHUE, HCTUHHOCTh U
JIO)KHOCTh ~ BBICKA3bIBAHUS, CJIOXKHBIE M IPOCThIE BBICKA3bIBAHUS, OTPUIIAHUE
BBICKa3bIBAHUI; UICTUHHOCTD U JIOKHOCTH YTBEPIKJEHUS M €ro OTPUIIAHUS, ONepaluu
HaJl BBICKa3bIBAHUSAMU: M, UJIH, HE; YCIOBHBIE BHICKA3bIBAHMS (MMILIUKAIUH );

® CTpPOWTh  BBICKa3bIBaHUSI C  UCIIOJB30BAaHUEM  3aKOHOB  alreOpbl
BBICKa3bIBaHUIM.

B noBceaqHeBHOI »KM3HU M MIPU U3YyYE€HUH APYTUX MPeIMETOB:

® CTPOUTH PACCYXJCHHS Ha OCHOBE MCIOJIb30BaHMUsI IPABUJI JIOTHKH;

® HCIIOJB30BaTh MHOXKECTBA, ONEpaIlldd C MHOXXECTBaMH, HUX Tpaduieckoe
MPEJICTaBICHUE JIJI ONMMCAHUS pealbHbIX MPOIIECCOB U SIBICHUM, TPU PEIICHUM 3aj1a4
JIPYTUX y4eOHBIX TIPEIMETOB.

Yucaa

e (CBOOOIHO OMNEPUPOBATH MOHITUSMU: HATypadbHOE YHUCIO, MHOXECTBO
HaTypaJbHBIX YHCEI, 1[eJI0€ YMCII0, MHOXKECTBO IEJIbIX YUCEN, OOBIKHOBEHHAs JIPOOb,
JIecATUYHas JpoOb, CMENIaHHOE YKCIIO, PAIMOHAIBHOE YHCIO0, MHOXKECTBO
pallMOHAJIBHBIX YHCEN, UPPaAlMOHATILHOE YKCIIO, KOPEHb CTENEHU N, JEeUCTBUTEIHLHOE
YUCJI0, MHOXECTBO JICUCTBUTENBbHBIX 4YHCEN, TeOMETPUYECKas HWHTEpIpeTalus
HATyPAIbHBIX, IIEJIBIX, PAIlMOHATBHBIX, ICHCTBUTEIBLHBIX YHCET,

® IIOHUMATh M OOBSACHATH PA3HUILY MEXKJY MO3UIIMOHHOW M HEMO3WIIMOHHOMN
CHCTEMAaMH 3aITFCH YHCEIT;

® TIEPEBOJUTH 4YHCJIAa W3 OJHOM CHUCTEMBI 3alUCH (CHUCTEMBI CUWCIICHUS) B
APYTYIO;

® JI0Ka3bIBaTh M MCIIOJL30BaTh NMPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cymMBI 1 TPOU3BEICHUS YUCEN MPU BHITIOJHEHUU BBIYMCICHUNA U PEIICHUH 3a/1a4;

® BBIMOJHATH OKPYIJICHUE PAIMOHATIBHBIX W HWPPANUOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTBIO;

® CpaBHMBATH JEHCTBUTEIBHBIC YKCIIA PA3HBIMU CIIOCOOAMU;

® VYIOPSAOYMBATH YKCIIA, 3aMMCAHHBIC B BHUJIC OOBIKHOBEHHOW M JCCATUYHOU
npoOu, dYHCIIa, 3alMCaHHBIE C HCIIOJIb30BAaHUEM apHU(METHUYECKOTO KBaJAPATHOTO
KOpH$, KOPHEH cTeneHu 0oJibliie 2;

2 351ech U asiee — 3HAThH ONpPEJIEIEHHE IOHATHS, 3HATh U YMETh JOKa3blBaTh CBOMCTBA (PM3HAKH, €CIIH OHM €CTh)
TTOHATHS, XapaKTePHU30BATh CBSA3U C JPYTUMH IMOHATHSAMHE, IPEICTABISII OHO MOHATHE KaK YacTh I[EIOCTHOTO KOMITICKCa,
HCTIOJIB30BAaTh MOHITHE M €r0 CBOMCTBA MPH IMPOBEACHUH PACCYKICHUH, JOKAa3aTEIbCTB, PEIICHIH 3a1ad.



e Haxoauts HOJl u HOK uuncen pasHbiMu criocobamu ¥ MCIOJIb30BaTh UX IIPU
pELICHUH 3a1ad4;

® BBIOJIHATH BBIUMCICHUS U IPEOOpa3OBaHUs BBIPAKEHUI, COAepIKaIUX
JEHUCTBUTEIILHBIEC YMCIIA, B TOM YUCJIE KOPHU HATypaJIbHBIX CTEICHEH.

B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPeAMETOB:

® BBINOJHATH U OOBACHATH PE3YyJbTaThl CPABHEHUS PE3yJbTaTOB BBIYMCICHUN
IIPU PELIEHUU NPAKTUYECKUX 3370a4, B TOM YHCIE NPUOJMKEHHBIX BBIYMCICHHH,
HCIIOJNIb3Ysl pa3HbIe CIIOCOOBI CPABHEHUIA;

® 3aIMCHIBATh, CPABHUBATh, OKPYIJIATH YUCIIOBBIE JAHHBIC PEAJIbHBIX BEIVYNH
C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJIITh M OLEHMBATH Pa3HbIMHU CIIOCOOAMM YHMCIIOBBIE BBIPAXKEHUS MPU
pEIICHNU MPAaKTUUECKUX 3a/4a4 U 33/1a4 U3 APYTUX YYeOHBIX IPEIMETOB.
ToxaecTrBeHHbIC IPEOOPa3OBaAHUSA

e (CB0OOAHO ONEpUPOBATH MOHATHUSAMH CTENEHU C LEIbIM M JPOOHBIM
II0Ka3aTeseM;

® BBINOJIHATH JOKA3aTElIbCTBO CBOWCTB CTENEHH C ILEJIBIMH M JAPOOHBIMU
[I0Ka3aTEeIsIMU;

® ONEpPUPOBATH MOHIATUAMH «OJHOUYJIEH», KMHOTOUYIEH», KMHOTOWIEH C OJTHOU
MEPEMEHHOI», «MHOTOWIEH C HECKOJIbKUMH TMEPEMEHHBIMU», KO3(DPUIMEHTHI
MHOTOYJICHA, «CTaHJIapTHAs 3allMCh MHOTOWIEHA», CTENIEHb OAHOYJIEHA 1 MHOTOYJICHA,

e CBOOOJHO BIAJNETh MpHEMaMH HpeoOpa3oBaHUs UENbIX M JAPOOHO-
PaLMOHAIIBHBIX BBIPAKCHUM;

® BBINOJHATH PA3JI0KEHUE MHOTOYIEHOB HA MHOXHUTENH Pa3HbIMU CIIOCOOAMH,
C UCIOJIb30BaHUEM KOMOMHAIMI PA3IUYHbBIX IPUEMOB;

e HCIOJIB30BaTh TeopeMy Buera m teopeMy, oOpartHyro Teopeme Buera, miis
IIOMCKa KOPHEN KBAJPATHOTO TPEXUJIEHA W JUISl PELICHMS 3aad, B TOM YMCIE 3a7a4 C
IapaMeTpaMH Ha OCHOBE KBaJAPATHOTO TPEXUJIEHA,

® BBINOJIHATH JEJICHUE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM,;

® JJOKa3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEW U KOPHEN CTENEHU N,

®  BBINOJHATH NPE0OPA30BAHMS BBIPAKEHUMN, COACPKALIUX KBAJIpaTHbIE KOPHU,
KOPHH CTENEHU N,

e CBOOOJHO OMNEPUPOBATH TMOHATHUSAMH  «TOXIECTBO», «TOXJIECTBO Ha
MHOKECTBE», «TOKIECTBEHHOE MPeoOpa3oBaHUE;

® BBHINOJHATH pa3lUyHble MpPeoOpa3OBaHMsSI  BBIPAKEHUN, COJAEpKAIIUX

MOI[yJII/I.(JF)‘ ==

B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® BBINOJHATH MPeoOpa3OBaHKUS M JACHCTBUSA ¢ OYKBCHHBIMH BBIPAXKCHUSMU,
YUCIIOBBIE KOA((OHUIIMEHTHI KOTOPHIX 3aITMCaHbl B CTAHIAPTHOM BH/IC;,

® BBIMOJHATH MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUNM TPU PEUICHUU
3a/1a4y APYyTux y4eOHBIX MPEAMETOB;

® BBITNOJHATH IPOBEPKY MPABAONOA00MS HUZUIECKUX U XUMHUYECKUX (popmy
HA OCHOBE CPAaBHEHHS PA3MEPHOCTEN U BAJICHTHOCTEM.
YpaBHeHUS U HEPABEHCTBA

e (CBoOOmHO  oOmepwpoBaTh  MOHATHSAMH:  YpaBHEHHE,  HEPABEHCTBO,
pPaBHOCHUJIbHBIC YPaBHEHHMsSI W HEPABEHCTBA, YpPaBHEHHUE, SBIIONICECS CIEACTBHEM
JIPYTroro ypaBHEHWs, ypaBHEHHWs, PABHOCUJIbHBIE HAa MHOXKECTBE, PaBHOCHIIHHBIC
npeoOpa3oBaHusl ypaBHEHUH;



® peliaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHEeHUs 3 U 4 cTeneHel, JpoOHO-pallioOHaIbHbIE U UPPALIUOHATIBHBIE,

e 3HaTh TeopeMy Buera /11 ypaBHEHMI CTETIEHH BbILIE BTOPOMH;

® T[IOHMMAThb CMBICI TEOPEM O PAaBHOCWIBHBIX M  HEPABHOCHIIBHBIX
peoOpa30BaHUSIX YPAaBHEHUIN U YMETh UX JI0Ka3bIBaTh;

® BJIAAETh pPa3HbIMH METOJIAMU pEUICHUS YpaBHEHUH, HEPABEHCTB U HX
CUCTEM, YMETh BHIOMPATh METO/I PEIICHUsI U 0OOCHOBBIBATH CBOM BHIOOD;

® JCIOJIb30BaTh METOJ| MHTEPBAJIOB /JIsl PEIICHUS HEPABEHCTB, B TOM YHCIIE
JIPOOHO-pAIMOHANBHBIX U BKIIOYAIOIIUX B CEOsl UppPAIlMOHAJIbHBIE BBIPAXKEHUS;

e pemarh aiareOpavyeckKue ypaBHEHUS M HEPABEHCTBA M HX CHUCTEMBI C
rnapameTpamMu aireOpanyeckuM U rpapuuecKuM METOAaMHU;

® BJAJETh PA3HBIMU METOJAMHU JI0KA3aTEIHCTBA HEPABEHCTB;

® pelaTh ypaBHEHUS B IEJIBIX YHCTIAX;

e u300pakaTb MHOXECTBA Ha IUUIOCKOCTH, 3aJaBacMble YpaBHECHUSIMU,
HEpPABEHCTBAMU U UX CUCTEMaMH.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

® COCTaBJISITH U PEIIaTh YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI MPU PEIICHUU
3a/1ay APYTUx yueOHBIX MPEIMETOB;

® BBIMOJHATH OICHKY MPaBAONON00MS PE3yNbTaTOB, MOJY4YaeMbIX MpU
pPEIICHUHN DPAa3IMYHbIX YpPAaBHEHHM, HEPABEHCTB U HMX CHCTEM MPHU PEIICHUU 3aaad
JIPYTUX Y4eOHBIX MPEIMETOB;

® COCTaBIIITh W pelIaTh YpPaBHCHUSI U HEPABEHCTBA C MapaMmeTpamMu Mpu
pelIeHnu 3a7a4 Ipyrux y4eOHbIX MPEIMETOB;

® COCTaBJISITH YpaBHEHUE, HEPABEHCTBO WJIM WX CHCTEMY, OIMCHIBAIOIINE
peabHYI0 CHUTYyallMI0 WM TMPUKIATHYIO 3a/1ady, WHTEPIPETUPOBATh MOJTYYCHHBIC
pEe3ybTaTHI.

DyHKUUH

e (CB0OOIHO oOmNEpUPOBaTh TMOHATUSIMU: 3aBUCUMOCTh, (YHKIIMOHAIbHAS
3aBUCUMOCTh, 3aBHCHMas U HE3aBUCHUMasl MEepeMeHHbIe, (QYHKIIUS, CIIOCOObI 3aaHus
(yHKUMU, apryMEHT M 3HauyeHHe (YHKIMH, 00JIaCTh OMNPENEICHUS M MHOMXECTBO
3HaYCeHUS (QYHKIWH, HyId QYHKIIUHA, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTD
byHKIIMU, HAUOOJIbIIEE M HAUMEHbIIIEE 3HAYCHMS, YETHOCTH/HEYETHOCTh (DYHKIIWU,
NEPUOINIHOCTh (GyHKIHMH, Trpaduk (YHKIHH, BEPTHKAJIbHAs, TOPHU3OHTAJIbHAS,
HaKJIOHHAsI aCUMITTOTHI;, TpauK 3aBUCUMOCTH, HE SIBJISIONIEHCS (DYHKITHEH,

e CcTpouTh rpaduku GYyHKIMA: TUHEHHON, KBaIPATUIHOU, APOOHO-TUHEHHOM,
CTEIIEHHOM IIPU PA3HBIX 3HAYEHHSAX TOKA3ATENS CTENEHH, y—|x|;

® WKCIIONB30BAaTh IpeoOpasoBanus rpadpuka QYHKIMM  y— f(x) A
TIOCTPOCHUS IPaQUKOB QYHKIUH y — af (kx+b)+c »

® aHANMM3UPOBATh CBOWCTBA (GYHKIUNA W BUJ Tpaduka B 3aBUCUMOCTH OT
napameTpoB;

e CBOOOJHO OIEPUPOBATH MOHATHSAMU: TMOCIEIOBATEIBHOCTh, OIpaHUYCHHAs
MOCJIEIOBATEIBHOCTbD, MOHOTOHHO BO3pacTaromas (yObIBaro11as)
MOCJIEIOBATENBHOCTD, MpENeN IMOCIEA0BATENbHOCTH, apu(pMeTHYecKas Mporpeccus,
reOMETpUYECKasl MPOTPECCUsi, XapaKTEPUCTUYECKOE CBOMCTBO apudMeTHUeCcKOou
(reoMeTpHUUECKOi) MPOrPECCUu;

® HCIOJIb30BaTh METOJ] MATEeMaTHYECKOW WHIYKIIUUA IS BBIBOAA (POPMYIL,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELICHUS 33]1a4 Ha JEIUMOCTh;



®  HCCJIEIOBATh IIOCIIEI0BATEIbHOCTH, 3aIaHHBIE PEKYPPEHTHO;

e pemarb  KOMOMHHMpDOBaHHbIE  3aJayd  Ha  apu(PMETHYECKYyl0 U
r€OMETPUYECKYIO ITPOTPECCUM.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEAMETOB:

® KOHCTPYMPOBAaThb W HCCIEAOBATh (PYHKIIUU, COOTBETCTBYIOLIWE pPEaTbHBIM
MpPOLIECCAM U SIBJICHUSM, HHTEPIPETUPOBATH NOJYYEHHBIE PE3YJIBTATHI B COOTBETCTBUN
co crienuuKOi UCCIeayeMOoro mpolecca Win SBICHUS;

® UCINOJIB30BaTh TpaUKU 3aBUCUMOCTEM [UIsI MCCIEAOBAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUI;

® KOHCTPYHMPOBAaThb M HCCJIENOBaTh (DYHKUIMU MpU pEHICHUH 3a7ad JAPYTuX
y4eOHBIX MPEIMETOB, HHTEPIPETUPOBATH MOTYYCHHBIEC PE3YIbTATHl B COOTBETCTBUU CO
crenupuKor yaueOHOro npeamera.

CraTtucTuka M Teopusi BepOsITHOCTEM

e (CB00OOAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUYATHIE U KPYTOBBIE IHArpaMMBl,
TaOJIUIBl TaHHBIX, CpeHee apudMeTnyecKkoe, MeuaHa, HauOoJblIee 1 HauMEHbIIIee
3HayeHUs BBIOOPKH, pa3Max BBIOOPKU, AMCIEPCUS M CTAaHJAPTHOE OTKIOHEHUE,
Clly4ailHasi U3BMEHYNBOCTb;

e BpIOMpaTh HambOoJee YIOOHBIA CHOCOO0 TpeacTaBlieHus HWH(OpManuy,
aJICKBaTHBIM €€ CBOMCTBAM U IICJIsIM aHAIN3a;

® BBIYHCIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU;

e CBOOOJHO ONEpUPOBATH MOHATHAMH: (aKTOopuand 4YHCla, MNEPEeCTaHOBKH,
COYETaHUs U pa3MeLIeHNUs, TpeyroJbHUK Ilackans;

e CBOOOJHO ONMEPUPOBATH MOHATUSAMHU: CIyYalHBIA OMBIT, CIy4YailHBIA BBHIOOP,
UCIIBITaHUE, AIEMEHTAPHOE CIIy4ailHOe COOBITHE (MCXO/[), KIIACCUYECKOE OIpEACIICHHUE
BEPOSITHOCTA CIYyYaHOTO COOBITHSI, OINEpaluy HaJ CIy4YalHbIMA COOBITHUSIMU,
OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

® CBOOOJHO OMEPUPOBATH MOHATUSMU: CIyUYalHBINA OMBIT, CIYYaHBINA BHIOOD,
UCTIBITAaHUE, DJIEMEHTapHOE CIy4ailHoe coObITHE (MCXOM), KIACCUYECKOE OTpeesieHUe
BEPOATHOCTH CIIY4alHOrO COOBITHS, Olepaluu HajJ ClIy4ailHBIMH COOBITHSIMH,
OCHOBHBIE KOMOMHATOPHBIE (POPMYITBI;

® 3HaTh MPUMEPHI CIYYANHBIX BEJIWYMH, U BBIYUCIATH MX CTATUCTUYECKUE
XapaKTEPUCTHUKHU;

® 1CHOJIb30BaTh (POPMYJIbI KOMOMHATOPUKU TMPH PELICHUH KOMOMHATOPHBIX
3azay;

e pemarbh 334a4d  Ha BBIYMCIEHHME BEPOSTHOCTH B TOM UHCIE C
UCIIOJIh30BaHUEM (HOpMYII.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX NPEIMETOB:

® [PEJCTaBIATh MHPOPMALIUIO O PEAIbHBIX MPOLECCaX U ABJICHUSIX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM U L€ UCCIIEIOBAHUS;

® aHANIM3UPOBATh M CPABHUBATH CTATUCTUYECKHUE XAPAKTEPUCTHUKU BBIOOPOK,
NOJIYYCHHBIX B TMPOIECCE pEUICHUS NPUKIAJHOM 3aJauyd, HU3YYEHHUS PEabHOTO
SBJICHUS, PELICHUS 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

® OILICHUBAaThb BEPOSTHOCTh PEAJbHBIX COOBITUHA M SIBJIEHUA B Pa3IMYHBIX
CUTYaLUSX.

TexcroBble 3a1a4H

e PemaTe NpOCTBIE M CIOXKHBIE 33Ja4yd, a TaKXKe 3a4a4d IIOBBILICHHOU

TPYAHOCTH U BBIJEIATh UX MATEMATHYECKYIO OCHOBY;



® pacrno3HaBaTh pa3HbI€ BUJbI U TUIIBI 3a/1a4;

® CIIOJIB30BATh Pa3HbI€ KPATKHE 3aIMCH KaK MOJIETIN TEKCTOB CIOXKHBIX 3aa4
M 3a]1a4 TOBBIIIEHHON CIOXHOCTU Ul MOCTPOEHUS! MOMCKOBOW CXEMbl U PELICHUS
3aJ1a4, BHIOMpATh ONTUMAJbHYIO JJI pacCMAaTPpUBAEMOW B 3a/lade CUTyallMd MOJEIb
TEKCTa 3374y,

® pa3nIMyaTh MOJENb TEKCTa W MOJENb PELICHHS 3a/1aud, KOHCTPYHPOBAaTh K
OJIHOM MOJIENIN PEIIECHUS CJIOKHBIX 33/1a4 Pa3HbIe MOJIETU TEKCTA 3a]1a4H;

® 3HaTh U NPUMEHATH TPHU CIIOCOOA MMOMCKA pelieHus 3a1ad (0T TpeOoBaHUS K
YCIIOBHIO U OT YCJIOBHSI K TP€OOBAHNIO, KOMOMHUPOBAHHbIN );

® MOJEIHPOBATH PACCYKICHUS MPH MOUCKE PELICHH 3a7a4 C TOMOIIBIO rpad-
CXEMBI;

® BBIIEIATH 3TANbl PEUICHUS 3aJ]a4H U COAEPKaHNE KaKI0TO 3Tara;

® yMeThb BBIOMpaThb ONTUMAJIbHBII METOJ peUIeHHs] 33Jaud U OCO3HaBaTh
BbIOOp MeTo/a, paccMaTpuUBaTh pa3jIMYHbIE METO/bI, HaXOAUTh pa3HbIC PEUICHUS
3aJ1a4M, €CJIM BO3MOXKHO;

® aHANM3UPOBATh 3aTPYJHEHUS MPU PELIECHUU 3a]1ay;

® BBHINOJHATH  pa3jIMYHbIE  MpPeoOpa3oBaHUSl  MPEAJIOKEHHOW  3a7ayd,
KOHCTPYHPOBATh HOBBIE 33a4U U3 IaHHOM, B TOM YHUCJIE OOpaTHBIE;

® HHTEPHPETUPOBATH BBIUMCIMUTEIbHBIE PE3YyJbTaThl B 3ajade, HCCIIEIOBATh
IOJIy4YE€HHOE pEeIlieHUE 3aauu;

® U3MEHATH YCIIOBHUE 3aJa4 (KOJIMYECTBEHHbIC WJIM KAYECTBEHHBIE JAHHBIC),
MCCJIEI0BATh U3MEHEHHOE MPE0OPa30BaHHOE;

® aHAIM3UPOBATh BCEBO3MOXKHBIE CUTYallMM B3aUMHOTO PACMOJIOKEHUS JBYX
O00OBEKTOB M M3MEHEHHE MX XapaKTePUCTHK MPU COBMECTHOM IBMKEHHH (CKOPOCTH,
BpEMsi, pacCTOSIHUE) TIPH PEIICHUU 3a]a4 Ha JIBIDKEHHUE JIBYX OOBEKTOB Kak B OJHOM,
TaK U B IPOTUBOIIOJIOKHBIX HAINPaBICHUAX, KOHCTPYHPOBATh HOBBIE CUTYyallUd Ha
OCHOBE U3MEHEHUS YCIOBHM 3a/1a4ul P JABMKEHUU TIO PEKE;

® lCCIEeI0BaTh BCEBO3MOYKHBIE CUTYAI[MM NPU PELICHUM 33aJa4 Ha JIBUKCHUE
10 peKe, paccCMaTpUBaTh Pa3Hble CUCTEMBI OTCUETA;

e pemath pa3HOOOpa3HbIE 3aJ]aUH «HA YaCTH»;

e pemath 1 00OCHOBBIBATh CBOE pEIICHUE 3a/1a4 (BbIAEISATh MaTEMaTHUYECKYIO
OCHOBY) Ha HaxOXJECHHME YaCTH YKCJIa U YUCIa MO €ro YacTH Ha OCHOBE KOHKPETHOTO
CMBICJIa Tpoowu;

® OOBSICHATh HWIACHTHUYHOCTHb 33a7a4 pAa3HBIX THIIOB, CBS3BIBAIONINX TpPHU
BEIMYMHBI (Ha paboTy, Ha TIOKYINKH, HAa JABM)KCHHE), BBIIEISATH ITH BEIMYUHBI H
OTHONICHUS MEXIy HHMH, TMPUMEHSATh WX TMPU PEIICHUH 3a/ad, KOHCTPYHUPOBATh
cOOCTBEHHBIE 33/1a4 YKA3aHHBIX TUIIOB;

® BIAJCTh OCHOBHBIMH METOJAaMHU pEIIEHUS 3aJad Ha CMECH, CIUIABHI,
KOHIEHTPAIMH, UCTIOIb30BAaTh UX B HOBBIX CUTYalUsAX 110 OTHOIICHUIO K U3yUYEHHBIM B
mpoiiecce 00y4ueHus;

e pemarh 3aJa4d Ha MPOIEHTHI, B TOM YHUCIE, CJIOXHBIE MPOLEHTHI C
000CHOBaHUEM, HCIIONb3Ys Pa3Hble CIIOCOOBI;

e pemarh JOTMYECKHE 33JaYd Pa3HbIMU CIOCOOAMM, B TOM YHUCIE, C ABYMS
0JI0KaMU U ¢ TpeMsl OJI0KaMH JaHHBIX C TOMOLIbIO TaOJIuII;

e pewmarh 33Ja4d MO0 KOMOWHATOPHKE W TEOPHHM BEPOSTHOCTEH HAa OCHOBE
MCIOJIb30BAaHUs U3YUYEHHBIX METOJIOB U 0OOCHOBBIBATH PEILICHUE;

® pelIaTh HECIOKHBIE 33a4H 10 MATEMAaTUYECKON CTATUCTHUKE;



® OBJIAJIETh  OCHOBHBIMM  METOAAMHU  pEIIEHUs  CIOKETHBIX  3aJau:
apupMeTuyecKuid,  anreOpanyeckuii, 1epedop  BapUAHTOB, T'€OMETPUUYECKUIA,
rpaguueckuil, NPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YUYEHHBIMU CUTYaIUX.

B noBceqHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHX MPeIMETOB:

® KOHCTPYHMPOBATh HOBBIC VISl JAHHOW 3a/a4d 3a/ladHbIC CUTYallUHd C y9ETOM
peabHBIX XapaKTePUCTHUK, B YACTHOCTH, NPH DPEIICHUH 337a4 Ha KOHIICHTPAIIHH,
VYHUTHIBATh IUIOTHOCTH BEIIECTBA; pEIIaTh W KOHCTPYMPOBATH 3a/Jadyd Ha OCHOBE
PAacCCMOTPEHHSI  pPEAbHBIX CHUTyalluid, B KOTOPBIX HE TpeOyeTrcss TOYHBIN
BBIYMCIIUTEILHBIN PE3yIIbTaT;

e pelaTh 3aJaud Ha JIBDKEHHE MO0 pEKe, paccMaTpuBas pa3HbIe CHCTEMbI
OTCUETa;

® KOHCTPYHMPOBATh 3aJavyHble CHUTyallud, NPHOIMKEHHBIE K pEaTbHOU
JIEUCTBUTEIILHOCTH.

I'eomeTpuueckue Gpurypsol

e (CB0O0OOMHO OTIEPHPOBATH TEOMETPUUECKIUMH TOHITHAMU TIPH PEIICHUN 33124
Y TIPOBEICHUHA MaTEeMAaTHUECKUX PACCYKICHUMH;

® CaMOCTOATENHHO (OPMYIHPOBATH OMPENETICHUS T€OMETPUYECKUX (uUryp,
BBIJIBUTATh THIOTE3bl O HOBBIX CBOMCTBaX W IMPHU3HAKAX T'C€OMETPUUYECKUX GUTYp U
000CHOBBIBaTh WJIM ONPOBEPraTh MX, 0000MIATh WM KOHKPETU3UPOBATH PE3YJIbTAThI
Ha HOBBIE KJIacChl QUTYP, MPOBOAUTH B HECIOKHBIX CIIydasx KiacCUpUKALHIO GUTYp
10 Pa3JIMYHBIM OCHOBAHUSIM;

® HCCIIEIOBAaTh YEPTEXKM, BKJIOYas KOMOWHANMu (Quryp, H3BJICKATh,
WHTEPIPETUPOBATh M  MpeoOpa3oBbIBaTh HMHGOPMANHIO, TMPEACTABICHHYIO Ha
YepTeKax;

® pelaTh 33Ja4d TEOMETPUUYECKOTO COJEPIKaHMsI, B TOM YHCIIC B CUTYallHsIX,
KOT/Ia aJTOPUTM PEIICHUsI HE CIIEyeT SIBHO W3 YCJIOBHS, BBIMOJIHATH HEOOXOIUMBbIE
JUISL pEIICHHs] 3a/auyd JIONMOJIHUTEIbHBIE TOCTPOEHUS, HCCIEN0BATh BO3MOKHOCTH
IpUMEHEHUS TeopeM U HOpMYJ I PEIICHHs 3a/1aY;

e (GOpMyIMPOBATH U JJOKA3HIBATh TEOMETPUUECKHIE YTBEPKICHHUS.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

® COCTaBJISTH C HCIOJB30BAaHUEM CBOWCTB TE€OMETpUYECKHX  (uryp
MaTEeMaTUYECKUE MOJIEIH IS PeIIeHUs 3a7a4 MPaKTHYECKOro XapakTepa W 3ajad U3
CMEXHBIX JUCIUIUINH, HWCCIEAOBAaTh TMOJYYCHHBICE MOJEIN W HWHTEPIPETHPOBATH
pe3ynbTar.

OTHOlICHUS

e BraaeTh MOHATHEM OTHOIICHHS KaK METAIPEAMETHBIM;

e CBOOOIHO ONEPHPOBATH MOHATHUSAMU: PABEHCTBO (UTYpP, PaBHBIC (QUTYPHI,
PaBEHCTBO TPEYTOJIHHUKOB, MapaJICIIBHOCTD MPSMBIX, IEPICHANKYIIPHOCTD MPSMBIX,
VIIBI MEXKAY TMPSMBIMHU, TEPHNEHIANKYJSP, HAKJIOHHAS, MPOEKIHUs, mojgodue Quryp,
mo100HBIE PUTYPBI, TOTIOOHBIC TPEYTOJILHUKH;

® JCIOJIb30BaTh CBOMCTBA MOIO0MS ¥ paBEHCTBA (GUTYp MPU PEIICHUH 3a7ad.
B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® 1CHOJIb30BaTh  OTHOIIEHWUSI  JUIsI  T[OCTPOEHUS W MCCIIeIOBAaHUSA
MaTEMaTUYECKUX Mojiesiell 0OBEKTOB peaibHOU KU3HMU.

N3mepeHusi v BHIYUCIEHUS

e (CB0oOOMHO omepUpOBATH MOHATHUSMHU JUIMHA, TUIONIA[b, 00bEM, BEIWYWHA

yrila Kak BeTUYMHAMU, WUCIIOJIh30BAaTh PABHOBEIMKOCTh M PABHOCOCTABJICHHOCTh TPU



pElIEHNH 3a1ad Ha BBIYMCICHHE, CAaMOCTOSTENIBHO MOJy4aTb M HCIOJIb30BaTh
GopMyIbl A1 BBIYUCICHUHN MIIomaae u o0beMoB (uryp, cBOOOJAHO ONEPUPOBATH
IIUPOKUM HAOOpOM (OpMyYJ Ha BBIYMCICHHUE NPHU PEIICHHUU CIOXKHBIX 3a7ad, B TOM
quclie W 3aJad Ha BBIUMCICHHE B KOMOMHALIMAX OKPYKHOCTM U TpPEYrOJbHHKA,
OKPYKHOCTH U YETBIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

® CaMOCTOATEIbHO  (POPMYIMpPOBATH  THUMOTE3bl W TPOBEPATh  UX
JOCTOBEPHOCT.

B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYIHX NMPeAMETOB:

e cBOOOIHO omepupoBaTh QOopMyJaMU TPU PEIICHUU 3a7ad B JIPYTUX
y4eOHBIX TpeaMeTax W MpH MPOBEACHUU HEOOXOJUMBIX BBIUMCICHHUNA B pealbHOMN
KU3HH.

I'eomeTprueckue mocTpoeHus

e OnepupoBatb IIOHATHUEM Habopa JJIEMEHTOB, OINpEIEIIAOLINX
reOMEeTpUUECKYIO QUrypy,

e BJaAEThb HAOOPOM METOAOB MOCTPOCHUN HUPKYJIEM U JTUHEHUKOM;

® [POBOJUTH AaHAJINU3 U PEAJU30BBIBATH TAIBl PEUICHUS 33]a4 HA IOCTPOCHUE.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

®  BBINOJHATH IOCTPOEHUS HA MECTHOCTH;

® OILICHUBATh Pa3MeEpPhl PEAbHBIX OOBEKTOB OKPYIKAIOIIETO MUPA.
IIpeoOpa3zoBanust

e OnepupoBaTh ABMKCHUSIMHU U NMPEOOPA30OBAHUSIMHU KaK METalpeIMETHBIMU
HNOHATUAMU;

® OmnepupoBaTh IMOHATHEM [JBWXKEHHS U MpeoOpa3oBaHus MOAOOMS is
000CHOBaHUM, CBOOOJHO BIAAECTh MPUEMAMH TIOCTPOCHHUS (GUTYp C TOMOIIBIO
NBIDKCHUN M TIpeoOpa3oBaHus TMOA00Ms, a TakkKe KOMOHWHAIIMSAMH JIBMDKCHUH,
JIBYDKEHUH U TIpeo0pa3oBaHuii;

® 1CIOJIb30BaTh CBOWCTBA ABMXEHUN M TpeoOpa3oBaHUU [Jisi MPOBEACHUS
000CHOBaHUSI M J0KAa3aTeIbCTBAa YTBEPXKICHUW B T€OMETPUM M JPYTUX YUYEOHBIX
MpEeaMETAX;

® TI0JIb30BAThCSl CBOWCTBAMH JBIDKEHWUA M TpeoOpa3oBaHUN MPU PEIICHUH
3a1ad4.

B noBceqHeBHOM KU3HH M NIPH U3YYECHHHU APYIHX NPEIMETOB:

® [PUMEHSTh CBOMCTBA ABMKEHUN U MPUMEHSATH MOJ00ME Il MOCTPOECHUN U
BBIYMCIICHUM.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

e (CB00OAHO OmNEpUPOBATh MOHITHSIMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB,
IIPOM3BEACHUE BEKTOpPA HA YHCIIO, CKAJSIPHOE NPOU3BEACHUE BEKTOPOB, KOOPAUHATEI
Ha IJI0CKOCTH, KOOPJIMHATHI BEKTOPA;

® BIAJICTh BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha IUIOCKOCTH IS
pelIeHns 3a1a4 Ha BEIYMCIIEHUE U JOKA3aTENbCTBRA;

® BBINOJHATH C IOMOUIBIO BEKTOPOB U KOOPJWHAT AOKA3aTENBCTBO U3BECTHBIX
eMy reoMeTpuyeckux (akToB (CBOMCTBA CpEHUX JIMHUN, TEOPEM O 3aMeuaTeIbHBIX
TOUYKAaX U T.II.) U NIOJy4yaTh HOBbIE CBOMCTBA U3BECTHBIX (PUTYP;

® CIOJIb30BAaTh ypaBHEHUS (QUIYp AJIs pEUIeHHs 3a1ad U CaMOCTOATEIbHO
COCTaBJISITh YPaBHEHUS OTACNIBbHBIX IUIOCKUX QUTYD.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYIHX MPeIMETOB:



® ICIOJIB30BAaTh TIOHSATHS BEKTOPOB M KOOPAWHAT JJIS PEIICHUS 3a1ad TIo
busuke, reorpaguu U APYruM y4eOHBIM IIPEIMETaM.
Hcropust MaTeMaTUKH

o JlommmaTh MaTeMaTHKy KaK CTPOTO OPTaHW30BAHHYIO CHCTEMY HayYHBIX
3HAHWH, B YaCTHOCTU BJIAACTh MPEACTABICHUSAMU 00 aKCHOMATHYECKOM IOCTPOCHUU
T€OMETPUHU U TIEPBUIHBIMU MIPEJACTABICHISIMU O HECBKJIUIOBBIX T€OMETPHSIX;

® paccMaTpuBaTh MaTEMATHUKY B KOHTEKCTE MCTOPHH PA3BUTHS ITUBUIN3AIIAN
Y UCTOPUH Pa3BUTHsI HAYKH, IOHUMATh POJIb MAaTEMAaTUKH B pa3Butuu Poccun.
MeToabl MAaTEMATHKH

e BiageTs 3HAHUAMH O PA3IUYHBIX METOJaX OOOCHOBAaHUS W OMPOBEPIKCHUS
MaTeMaTHYECKUX YTBEPKICHUN 1 CaMOCTOSTEIHPHO IPUMEHSTH UX;

® RBJAJCTh HABBIKAMH aHAJIN3a YCIIOBUS 3a7a4l U OMPEICICHUS MOIXOSAIINX
JUTSI pEIICHUS 3a/1a4 N3YYCHHBIX METOJIOB WIJIH UX KOMOWHAITHH;

® XapaKTepU30BaTh IPOU3BEICHUS HCKYCCTBA C YYETOM MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH B MPUPOJE, HCIOIb30BATh MATEMAaTHYECKHE 3aKOHOMEPHOCTU B
CaMOCTOSITEJIbHOM TBOPUYECTBE.

IIporpamMmMa nmocrpoeHa ¢ yueTom crieuupuKku
ycBOeHMsI y4eOHOro MaTepuaJja aerbmu ¢ OB3.
Baxneiiiiee yciioBue MpaBUiILHOTO TOCTPOSHUS y4eOHOTO MpoIecca - 3TO
JTOCTYMHOCTH U 3 (HEKTUBHOCTH OOYUYEHHUS JIJIsl KaXKA0ro yvanierocst 7 Buja B

00111e00pa3oBaTebHBIX Ki1accax.

[Ipu oOywyenun ywammxcsi ¢ OB3 no nanHoii pabGoueld mporpamme HEOOXOAMMO
YUHUTBIBATh CIAEAYIOIINE OCOOEHHOCTH AETEi: HEyCTOMYMBOE BHUMAHHE, MAJIbI 00bEM
MaMsATH, 3aTPYIHEHUS MpPU BOCHPOU3BEICEHUHM MaTepuaia, Hec(HOPMHPOBAHHOCTH
MBICIIUTEIBHBIX OIEpalnii, aHAIN3a, CUHTE3a, CPAaBHEHMS, IUIOXO Pa3BUThl HABBIKH
YTEHUs, YCTHOM U IMTMCbMEHHOMN PEYHN.

Conepxanue yueOHOT0 Kypca

Auaredpa

Yucaa
PanuonajabHbIE YHCIa

MHoOXkecTBO pauMOHaNIbHBIX 4uceld. (CpaBHEHHME palUOHAIBHBIX YHUCEI.
JleficTBUA ¢ paluudoHaIbHBIMM 4ucHaMu. [Ipedcmagnenue payuoHaiIbHO20 YUCILA
0ecsamuyHol OpoobH.

HppanuonanbHbie YuciIa

[TonsasTe MppanMoOHAIBLHOrO yuciaa. Pacrio3HaBaHue HpPpAMOHATBHBIX YHCEIL.

[Tpumepsl mokaszatenbcTB B anredpe. MppalmoHaIBHOCTh YHMCIIA \/E [IpumeHenue B
reomerpun. CpasHenue uppayuonanvhvix uucen. Muodcecmeo OelicmeumenbHbix
yucei.

ToxnecTBeHHbIEe IPe0Opa3oBaHUs

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA

Bripaxxenue ¢ nepemMeHHOW. 3Hau€HUE BbIpakeHUs. [1ocTaHOBKA BBIpaKEHUM
BMECTO IEPEMEHHBIX.

[Heabie BbIpaKeHUs1



Crenenb ¢ HaTypalbHBIM TIOKa3zaTeleM M ee cBoiicTBa. [IpeoOpazoBanus
BBIPAXEHNN, COAEPKAIIMX CTETIEHU C HATYPaJIbHBIM IIOKA3aTEIEM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMH W MHOTOYIEHaMU
(cnoxeHue, BBIYUTAHUE, YMHOXKeEHUE). DOPMYyJbl COKPAIIEHHOTO YMHOCHHUS:
Pa3HOCTh KBAApaTOB, KBaJApaT CYMMbl M pa3HOCTU. Pa3nokeHMe MHOrodjieHa Ha
MHOXXHUTEJIN: BbIHECEHUE OOIIEro MHOXXHUTEINS 3a CKOOKH, epynnuposKkd, npumeHeHue
Gdopmyn  cokpaweHno2o  ymMHoXMceHus. Keaopammuwili  mpexunen, pasznodiceHue
K8aOpamHo20 mpexuiena Ha MHOMICUMeIu.

J/{po0HO-paliHOHAIbHBIE BHIPAKECHUSA

Crenenp ¢ wnensiM TokazateneM. [IpeoOpasoBanue ApOOHO-IMHEHHBIX
BBIPKEHUI: CIOXKEHHE, YMHOKECHHE, IeTICHUE. Aneeopauieckas opoods. [Jonycmumvie
3HA4YeHUsi NepemMeHHblX 68 OpOoOHO-payuoHanbhvlx  evipadcenusax. CokpaweHue
aneeopauveckux Opooeu. Ilpusedenue aneeopauveckux oOpobeti K  0Owemy
3Hamenamenio. [leiicmeusi ¢ aneedpauyeckumu OpoOAMU: ClOJHCEHUe, BblYUmAanue,
YMHOOJICeHue, OelleHue, 8036e0eHuUe 8 CIeneHb.

IIpeobpazosanue gvipasiceHull, co0epAHcAUUX 3HAK MOOYIIA.

KBagpaTHbie KopHUI

ApudmMernueckuii  KBaJpaTHbIH KopeHb. I[IpeoOpa3zoBaHue BBIpAXKEHUH,
COJIEpIKAIlIUX KBAJIPATHbIE KOPHHU: YMHOXKEHUE, JIEJICHUE, BBIHECEHUE MHOXUTENIS W3-
10J1 3HaKa KOPHSI, HeCeHue MHONCUMeNs N0O 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. (CBOMCTBA YMCIOBBIX PAaBEHCTB. PaBEeHCTBO C
IIEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHUSI U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagHOCUTIbLHOCMU
ypasneHnut. Obnracmv onpeoeiieHus YpasHeHus (001acmv OONYCMUMbBIX 3HAYEHUU
nepemeHHoll).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemenue nMHENHBIX YpaBHEHWW. JlumeliHoe ypasHenue ¢ napamempom.
Konuuecmeo «opheii nuneiinoco ypaenenus. Pewenue nuHeunvix YpasHeHuu ¢
napamempom.

KBagpaTHoe ypaBHeHMe U €er0 KOPHU

KBanparneie ypaBHeHus:. HemonHbie kBaapaTHble ypaBHEHHS. [MCKpUMUHAHT
KBaJpaTHOro ypaBHeHus. Dopmylia KOpHEW KBaApaTHOrO YypaBHEHUs. Teopema
Buema.  Teopema, obpamnas  meopeme  Buema. PellleHne  KBaJpaTHBIX
ypaBHEHUI: MCIIOJIb30BaHUE(DOPMYJIBI Il HAXOXKJECHUS KOPHEH, epaghuyeckuti memoo
peuleHus, pasnodicenue Ha MHoXCUmenu, no0oop KOpHell C UCNOIb308aAHUEM MeopeMbl
Buema. Konuuecmeo kopHeli Keaopammno20 ypasHeHusi 8 3A8UCUMOCMU OM €20
ouckpumunanma. buxeadpammuvie ypaeuenus. Ypasnenus, ceooumvie K TUHEUHbIM U
keaopamuvim. Keadpammuvie ypasHenus ¢ napamempom.

J{po0HO-panuOHAIbHbIE YPABHEHHUSA

Pemenue mnpocredmmx ApoOHO-TUHEHHBIX ypaBHEHUW. Peuwtenue OpoOHO-
PAYUOHATIbHBIX YPAGHEHUIL.

Memoowl pewenus ypaueHuul: Memoovl PABHOCUTbHBIX NpeodpPaA3068aHull,
Memoo0 3amMeHbl nepemMeHHol, epaghuyeckuti memoo. Hcnonvsosanue ceoticme @yHKyut
npu peueHuy ypagHeHuu.

IIpocmeiiwue uppayuonanvhvie ypasuenus euda [ f (x)=a, \/ f(x)= \/ g(x) .




Vpasnenus suoa X" = a .Vpasnenus 6 yeavix uuciax.

CucreMbl ypaBHeHU

YpaBHeHue C JOByMs IepeMEHHbIMU. JIMHENWHOE YypaBHEHHUE C JBYMS
NEepPEeMEeHHbIMU. [Ipsimvas kak epaghuueckas unmepnpemayus IUHEUHO20 YPAGHEeHUs C
08y M5l NepeMeHHbIMU.

[loHATHE cUCTEMBI ypaBHEHUN. Pelienre CucTeMbl ypaBHEHHN.

Mertonpl pelieHuss CHCTEM JIMHEHWHBIX YPABHEHHU C JBYMs IE€PEMEHHBIMMU:
epaguueckuti Memoo, Memoo C10XHCeHUs, METO, TIOJCTAHOBKH.

Cucmembl TUHEUNBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosele HepaBeHcTBa. (CBoilcTBa 4MCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYCHHUSX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoii. Ctporue u HecTporue HepaBeHCTBa. (Oonacms
onpeoeienusi HepageHcmaa (061acms 00Ny CMUMbBIX 3HAYEHUL NepeMEHHO).

PenieHre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewienus. PeweHue k6a0pamHvlx HEPABEHCME:
UCNONIb308AHUE CBOUCME U 2paghuKa KeaopamudHou QYHKYuu, mMemoo UHmMepeanos.
3anuce pewenus K6aOpamHo20 HepaseHcmaa.

Pewenue yenvix u Opobno-payuonanbHvlx HEpageHcme Memooom UHMepPEaAnos.

CucreMbl HepaBeHCTB

CucTeMbl HEPAaBEHCTB C OJHOM NEpPEMEHHOM. PelieHune cucremM HEpaBEeHCTB C
OJIHOM TEPEMEHHOM: JIMHEWHBIX, Kéaopamuwvix. V300pa’keHue peleHuss CUCTEMbI
HEPABEHCTB HA YMCIIOBOM NPSAMOM. 3alIUCh PELIEHNS CUCTEMbI HEPABEHCTB.

DOyHKUMHA

IHonsaiTHe PyHKIMM

JlexkapToBbl KOOpPAMHATBHI Ha IUIOCKOCTH. POpPMHUpPOBAHUE NPEACTABICHUNA O
METANpeIMETHOM  TOHATUM  «KOoOpauHatb». CrocoObl  3amaHus  (QyHKIUI:
aHAMUTHYECKUH, rpadguueckuit, Tadauunbid. ['paduk dyuakumu. [Ipumepsl GyHKIUH,
NOJIy4aE€MBIX B IIPOLIECCE MCCIIEOBAHUS PA3JINYHBIX PEAJIbHBIX POLECCOB U PELICHUS
3amay. 3HayeHue (QyHKIMU B Touke. CBoOMCTBa (QyHKUHMU: OOJACTh OIpEIECICHHUS,
MHOECTBO 3HAYEHUH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA,
YemHoCmb/HeyemHocmys, TPOMEKYTKA BO3pacTaHUsl U YObIBaHUSA, HauOOJbIIEe U
HauMeHblee 3HaueHus. MccaenoBanre QyHKIMU MO ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmuv ynkyuu. Kycouno saoannvle pyHxyuu.

Jluneiinast pyHkuus

CpoiictBa U rpaduk JUHEHHOUW (GYHKIMU. YTIOBOW KOIPMUIUEHT MPSIMOM.
Pacnionoxxenne rpaduka nuHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kod(ddurmenta u cBobomHOrO ujeHa. HaxoowcoeHue Kod(Duyuenmos nuHeuHou
QYHKYUU NO 3A0AHHBIM YCI0GUAM: NPOXONCOEHUEe NPAMOU yepe3 08e MOUKU C
3A0aHHBLIMU  KOOPOUHAMAMY, NPOXOJNHCOeHUe NPSAMOU uYepe3 OaHHYI0 MOYKY U
napaienrbHol OaHHOU NPAMOLL.

KBaaparnunas pyHkuus

CpoiictBa u rpaduk KBaapatuuHod GyHkiuu (mapabdona). [llocmpoenue
epaguka keadpamuunou Gyukyuu no moukam. HaxoxxaeHue Hynell KBaJpaTUYHOMN
GYHKUUU, MHOX*CECMBA 3HAYEHUL, NPOMEHCYMKO8 3HAKONOCMOAHCMBA, NPOMEN’CYMKO8
MOHOMOHHOCMU.

OobOpaTHasi NPONOPUMOHAIBHOCTD



y K
CpoiicTBa QYyHKINH y = K y= ['unepbomna.
X

I'pagpuxku pynxyuir. Illpeobpazoseanue cpaguxa Gyukyuu y= f(x) 014
nocmpoenus 2papuros GYHKYuti 6U0d y — af (kx+b)+c -

I'papuru pynxyuii y=a+$b, y =~/X1y=3x1 y=|x-

IMocienoBaTEILHOCTH U MPOTPECCUM

Yucnoas mociienoBaTeabHOCTh. [IprMepsl YMCIOBBIX MOCIIENOBATEIBHOCTEN.
beckoneunpie mocnenoBaTeIbHOCTA. ApudMETHYECKass MPOTPECCUST U €€ CBOWCTBA.
I'eomerpuyeckas mporpeccus. Popmynra oowe2o uieHa u cymmvl N Nepevix UieHO8
apugmemuueckol u ceomempuyeckou npoepeccui. Cxooawjasacs e2eomempuieckas
npozpeccus.

PelieHue TeKCTOBBIX 3a/1a4

3amauun Ha Bce apudmMeTHYeCKUE NeHCTBUSA

Pemenune TekcToBBIX 3amau apudmernueckuMm crocodom. lcmonb3oBanue
TaOJIMII, CXEM, YepTEeXKeH, NAPYTrUX CPEACTB MPECTABICHUS TAHHBIX IMPHU PEIICHUU
3a/layu.

3amayu HA IBUKeHHE, PA00Ty M MOKYNKH

AHanu3 BO3MOXKHBIX CUTYallMii B3aUMHOTO PACIIONIOXKEHUS OOBEKTOB MPHU UX
JBUKEHUH, COOTHOIIEHUS 00BEMOB BBINIOJIHAEMBIX PadO0T MPU COBMECTHOI pabdoTe.

3agaum HA YACTH, J0JIH, PO EHTHI

Pemenne 3amay Ha HAXOXJACHUE YaCTH YUCIIA U YUCIIA 10 €ro 4acTu. PereHue
3a/1a4 Ha TPOIEHTHI U M0JH. [[puMeHeHre mpomopIiil Mpy PEIICHUH 3a1ad.

Jloruueckue 3a1a4u

Pemenue normdeckux 3amad. Pewerue no2uueckux 3a0ay ¢ nomowvto epagos,
maoauy.

OcHOBHBIE MeTOAbI PpelleHusl TEKCTOBBIX 3aaau: apudMeTHUecKuil,
anreOpanydeckuii, mepedop BapuaHToB. [lepsuuHvle npedcmasienus o opy2ux mMemooax
peutenust 3a0ay (ceomempudeckue u epaguieckue memoovl).

CTaTucTHKa M TeOpUsl BEPOSATHOCTEM

Crarucruka

Tabnuunoe u rpaduyueckoe NpencTaBlieHue AAHHBIX, CTOJIOYAThIE U KPYTOBBIC
auarpaMMbl, Tpaduku, TpPUMEHEHHUE JuarpaMM © TpaduKOB IS ONMUCAHUS
3aBUCUMOCTEH pealIbHBIX BEJIWYHMH, U3BJICUCHUE HH(POpMAIIUK U3 TAOJIHII, THarpamMM 1
rpadukoB. OnucaTeabHbIC CTATUCTUYSCKHE MTOKA3aTEIM YHMCIOBBIX HAOOPOB: CpEIHEe
apudpmMeTHiecKoe, MeduaHa, HauOOJbIIee W HaUMEHbIIEe 3HaueHHSI. Mephl
paccemBaHMs: pa3Max, OuUcnepcus u CmaHoapmHoe OmxloOHeHue.

CnyyaliHas W3MEHUYMBOCTH. VI3MEHYMBOCTH TIPpH H3MEpEHUsX. Pewarowue
npasuna. 3aKkOHOMEePHOCMU 8 USMEHUYUBLIX BEIUYUHAX .

Cay4aiinbie cOObITHS

CrnyuyaiiHble OMBITHI (PKCIIEPUMEHTHI), JJIEMEHTApHBIC CIydailHble COOBITHS
(ucxomwr). BepostHocTH dnemeHTapHBIX  cOObITHH. COOBITHS B  CIyYailHBIX
AKCIIEPUMEHTAaX W OJIATOMPUSITCTBYIOIIME DJJIEMEHTApHBIE COOBITHSA. BeposiTHOCTH
CIy4JailHbIX COOBITHH. OMBITBI ¢ PAaBHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU COOBITHSMH.
Knaccuueckne BEpOSTHOCTHBIE OMBITHI C  HWCIOJB30BAHUEM MOHET, KYOHUKOB.
lIpedocmasnenue cobvimuii ¢ nomowpro ouazcpamm Jinepa. I[Ipomueononodicuvie
coovimus, o0bOveOuHeHue U  nepeceweHue coovimuti. Ilpasuno  crnodcerus
sepoamuocmeil. Cnyuaiinsiii 8v160p. llpedcmasnenue 3xKcnepumenma 6 8ude oepesa.



Hezasucumvle cobvimus. YmuooiceHue 6epoamuocmeti He3A8UCUMBIX COObIMULL.
Ilocnedosamenvuvie Hezagucumvle ucnvimanus. llpencraBneHne O HE3aBHUCHMbIX
COOBITHSIX B )KM3HHU.

Dnemenmovl KOMOUHAMOPUKU

IIpasuno ymmuooscenus, nepecmanosku, gpaxmopuan yucia. Couemanus u yucio
couemanutl. Dopmyna uucia couemanuti. Tpeyeonvnux Ilackana. Onvimol ¢ 60abUUM
YUCTIOM PABHOBO3MOINCHBIX INEMEHMAPHbIX coObimull. Bvluucnenue eeposimuocmeil 8
ONbIMAX C NPUMeHeHUeM KOMOuHamopHuolx opmyn. Ucnvimanua bepnynnu. Ycnex u
Heyoaua. Beposmnocmu cobvimuii 6 cepuu ucnotmanuii bepuynnu.

Crhyuaiinvie genuyuunsl

3HaKkomMcmeo co CaAyHUauHbIMU ETUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX
cayuaunvlx eeaudut. Pacnpeoenenue seposmuocmeri. Mamemamuueckoe odrcuoanue.
Ceoticmea mamemamuyecko2o odxcuoanus. Illonamue o 3aKoHe OONbUWIUX HUCE.
Usmepenue eepossimnocmeii. Illpumenenue 3axKona OOAbWUX YUCEl 8 COYUOTO2UU,
cmpaxosanuu, 6 30pasooXpaHeHul, obecnedenuu 06e30NACHOCMU HACENeHUs 8
Upe38bIYAUNBIX CUNYAYUSIX.

I'eomerpusn

I'eomerpuyeckue purypsol

Durypsl B reOMeTPUU M B OKPY KaloleM MHUpe

['eomerpuyeckas ¢urypa. @opMupoBaHue MPEJICTABICHUN O METaNpeIMETHOM
MOHATHU «PUTypay.

Touka, TUHUS, OTPE3OK, MpsiMas, JIyd, JIOMaHasi, MIOCKOCTh, YIroJl, OMcCCeKTpuca
yIJjia ¥ €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBast cumMmertpusi reomerpudeckux ¢uryp. LleHTpasibHass cuMMeTpus
reOMETPUYECKUX (Uryp.

MHOroyrojibHUKU

MHOroyroJIbHUK, €ro 3J€MEHThl U €ro CBOWCTBA. Pacmo3HaBaHuE HEKOTOPBIX
MHOTOYTOJIBHUKOB.  Bwinykiavie u Hegvinykivie MHO20y20abHUKU. IlpaBunbHbIE
MHOTOYTOJIBHUKH.

Tpeyronsuuku. Beicota, Mequana, OuccekTpuca, CpeHsis JUHUS TPEYTOJIbHUKA.
PaBHOOEnpeHHBI TPEYroOJIbHUK, €ro CBOWCTBA M TMpHU3HAKUW. PaBHOCTOPOHHUUN
TPEyroJibHUK. [IpAMOYroJIbHBINA, OCTPOYrOJIbHBIMA, TYHOYTOJbHBIM TPEYrOJIbHUKHU.
Bremnue yriel TpeyroyibHuKa. HepaBeHCTBO TpeyroJibHUKA.

UYetsipexyronpuuku. [lapamnenorpamm, pomO, MNPSIMOYTOIBHUK, KBajpar,
Tpamneuusi, paBHoOenpeHHas Tpaneinus. CBOWCTBA W TPHU3HAKKU MapajliejorpaMma,
pomba, IpsIMOYToJIbHUKA, KBajpaTa.

OKpy:KHOCTB, KPYT

OKpY>KHOCTb, KPYI, UX JJIEMECHTbl M CBONCTBA; IEHTPAJIbHBIE U BIIMCAHHBIC
yribl. KacarenbHast u cexkywas K OKPYKHOCTH, ux ceoticmea. BrnucaHHble U
ONMCAHHBIE OKPYXHOCTH JUI TPEYTOJIbHUKOB, UYEmulpexy20ibHUKO8, NPAGUIbHbIX
MHO20)201bHUKOG.

I'eomeTpuyeckue GpUrypnl B NpOoCTPAHCTBE (00bEMHBIE TeJa)

Mhnococpannuk u e2o snemenmol. Hazeanus MHO202pAHHUKOE C PpPA3HLIM
noJnodicenuem u Koaudecmeom cZpaneu. llepBUdYHBIE NpPENCTABICHUS O NUPAMUIE,
napajuienenuneae, npusme, chepe, mape, MWIMHIAPE, KOHYCE, WX OJJIEMEHTaX H
MPOCTEUIINX CBOUCTBAX.

OTHOICHUSA

PaBencTBO uryp



CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [[pM3HaKu paBeHCTBA TPEYTOJIbHUKOB.

IHapaieIbHOCTH MPSAMBIX

[Ipu3Hakn W CBOMCTBAa NapaUICNbHBIX MPAMBIX. AKCUOMA NAPALIeNbHOCHU
Eexnuoa. Teopema @aneca.

IlepnenaukyJasipHble NPAMbIE

[Ipsimoii yroit. [lepnenauxynsp k npssmoi. Haknonnas, npoexuus. CepeAMHHBII
NEePHeHAUKYIISAp K 0Tpe3Ky. Ceoticmea u npusHaKu nepneHOUKyIapHOCHU.

Ilooooue

Ilponopyuonanvuvie ompesku, nooobue d¢ueyp. I[lo0obuble mpeyeorbHUKU.
IIpuznaxu nooobus.

B3aumHoe pacnoJio:keHue psMON U OKPYKHOCTH, 08YX OKPYHCHOCHIEII.

HN3mepenusi u BbIYMCJIEHUS

Bean4unbl

[Tonsitue Benmuunsbl. J{nuHa. 3mepenue nnvHbl. EMUHUIBI U3MEPEHUS JJTUHBI.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTe 0 myomaIu MI0CKO GUrypsl U ee cBoiicTBax. M3mepenue riomaaei.
Enunuibl n3mepenus mioniaiau.

[IpencraBnenne 06 oObeme U ero cBoicTBax. M3mepenue oObeMa. EnuHUIEI
U3MEpPEHUs 00bEMOB.

N3mepeHusi 1 BIYMCJICHUS

NHCTpyMEHTBI 1Sl UBMEPEHUHN U TOCTPOCHUI; U3MEPEHNE U BBIUMCIICHHUE YIJIOB,
JUIMH (paccTostHui), Tuiomaneid. TpuroHomeTpudeckue (PyHKIHMH OCTPOTO yrjia B
MPSAMOYTOJIBHOM ~TPEYroJIbHUKE Tpuconomempuueckue @QyHKyuu mynoz2o yaid.
Bpruncnenne 31€MEHTOB TPEYTrOJbHUKOB C MCIOJIb30BAHUEM TPUTOHOMETPUUECKHUX
cooTHomeHn. DopMyJIbl TIOMAAN TPEYTOJIbHUKA, MapajlieiorpaMMa U €ro YaCTHBIX
BUJIOB, (POPMYJIbI JUTMHBI OKPY>KHOCTH M TUIoImaau Kpyra. CpaBHEHUE U BBIUHUCIICHHE
momaneit. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosaue mexnay Ttoukamu. PaccrosHue OoT TOUKM 10 npsMou. Paccmosanue
medncoy Queypamu.

I'eomeTpuyeckue mocTpoeHust

['eomeTpryecKkre MOCTPOCHUS MJI1 WJUIFOCTPAllMA CBOWCTB T€OMETPUUYECKHUX
buryp.

NHCcTpyMeHTBI 711 IOCTPOCHUM: LIUPKYJIb, JIMHENKA, YroJdbHUK. [Ipocmeuuiue
NOCMPOEHUS YUPKYTIeM U TUHEUKOU: NOCmpoeHue OUCCEeKmpuUucsl y2ad, nepneHouKyIsapa
K NPAMOU, y21d, paeH020 OAHHOMY,

Ilocmpoenue mpey2onbHuUK08 nHO mMpem CMOPOHAM, O08YM CHOPOHAM U Y2y
MeHcOy HUMU, CMOPOHE U 08YM NPUNEHCAUUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue nmpeodpa3oBaHusA

IIpeoOpasoBanus

[Tonsitue mnpeobpazoBanms. I[lpeacraBieHne o0 MeETAIPEAMETHOM TOHSTHH
«mpeobdpazoBanue». [loooobue.

JBHKEeHUSI

OceBasg M UEHTpaJbHAsE CUMMETPHS, HOGOPOM U NAPALIEIbHbIU NEPEeHOC.
Kombunayuu osudsicenuii Ha niockocmu u ux cotcmaa.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexkTopsl



[TonsiTue BekTOpa, ACWCTBUS HAI BEKTOpPaMH, HCIOJIL30BAHHE BEKTOPOB B
busrke, paznogicenue 6ekmopa Ha cocmasisaowue, CKausIpHoe npousgedeHue.

Koopaunarsl

OCHOBHBIE TOHATHUS, KOOPOUHAMbBL BEKMOPA, PACCMOSHUE MeHCO)Y MOYKAMU.
Koopounamwi cepeounsvt ompeska. Ypasnenus gueyp.

llpumenenue 6exmopos u  KoopouHam Ol peuleHus  NpoCmMeutux
2eomMempuiecKux 3a0adu.

HUcropust MaTeMaTHKHU

Bosnuxnosenue mamemamuxu Kaxk Hayku, smanvl ee pazsumus. (OcHo6Hbie
pasoenvt Mmamemamuxu. Bvloalowuecs mamemamuku u ux 6Kiao 6 pazeumue HayKu.

becxkoneunocmv mmooicecmea npocmuix uucen. Hucaa u Onumbl 0mpe3Kos.
Payuonanvusie uucna. [lompebrocms 6 uppayuonanvuuix yucaax. [llkona Iugpazopa

3apooicoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. 1. @epma, ®. Buem, P. [lexapm. Hcmopus eonpoca o
HaxoodicoeHuu QopmMyn KopHel aneedpaudeckux YpasHeHutl cmeneuet, OO0IbUUX
yemuipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.

llosenenue memooa KoopoOuHam, NO380aA0ULE20 NEPEBOOUNMb 2eOMemPUiecKue
0bvexmul Ha A3vIK aneedpul. lTlosenenue epaguxos gyuxyuti. P. [Jexapm, I1. Depma.
Ipumepwvt paznuyHvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoco (Dubonauuu) o kponukax, yucia Pubonayuu.
3aoaua o waxmammoii docke. Cxooumocms 2eoMempuyeckoll npocpeccuu.

Hcmoxu meopuu eeposamnocmeti. cmpaxogoe oeno, asapmmule uepwl. 11. @epua,
b.1lackanw, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenuss k ceomempuu. Illugpacop u eco wrona. Panec, Apxumeo.
lInamon u Apucmomens. llocmpoenue npagunbhbix MHO20Y201bHUKOS. Tpuccekyust
yena. Keaopamypa kpyea. Yoeoenue rkyba. Hcmopus wucna m. 3o1omoe ceuenue.
«Hauanay Esxnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20
mupa.

Acmponomus u eeomempusa. Umo u kax y3manu Aunakcazop, Ipamocgen u
Apucmapx o pazmepax Jlyuet, 3emau u Connya. Paccmosnus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 paseumuu mamemamuxu. JI. Ounep. H.H.
Jlobauescxuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hagueaykux Hayk, paszeumue poccutickoeo ¢aoma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowuu.



TemaTnyeckoe IIIAHUPOBAHUE

Auareopa: 7 kiacc

No Tema Komnuect | KonnuectBo
/11 BO 4YaCOB | KOHTp paboT
IloBTOpeHne 6 kiacca 3) 1
1 | BelpaxkeHusi, TOXAECTBA, YPABHEHHUS 25 2
2 DOyHKIIMU 16 1
3 | CteneHsb ¢ HATypaJbHBIM MTOKA3aTEJIEM 17 1
4 | MHOrO4JIeHbBI 22 2
S5 | ®opMybl COKpAIIEHHOTO YMHOKEHUS 22 2
6 | Cucrembl TMHEHHBIX YpaBHEHUN 17 1
8 | I[loBTOpeHwme. 12 1
Hroro 136 11
Auredpa: 8 kiaacce
Ne Tema Komnuect | KonuuectBo
n/n BO YaCOB | KOHTp paloT
1 [ToBTOpenwue 7 kiacca 3 1
2 PanmonanpabIe TpoOn 30 2
3 KBagpaTHbie KOpHU 24 2
4 KBagpaTHble ypaBHEHUS 29 2
5 HepaBeHncTBa 24 2
6 CrerneHs ¢ LIEJIBIM IOKA3aTEIEM. DJIEMEHTEI 13 1
CTaTUCTHUKH.
7 [ToBTOpenwue. Pemenne 3anay. 13 1
Hroro: 136 11
Adareopa: 9 kiacc
No Tema KomnuectBo | KosmmuecTtBo KOHTP
/11 4acoB paboT
1 | IloBropenue 8 knacca 3 1
2 | Kagpatuunas pyHKus 21 2
3 | YpaBHEHUS U HEPABEHCTBA C OJHOM 13 1
TIEPEMEHHOU
4 | YpaBHEHUS U HEPABEHCTBA C ABYMsI 17 1
NePEeMEHHBIMU
5 | Apudmerndeckas U reOMETpUIECKast 15 2
IPOrPeccuu
6 | DnemMeHThl KOMOMHATOPUKH U TEOPUHU 12 1
BEPOSITHOCTEN
7/ | UtoroBoe moBTOpEeHNE 18 1
Uroro: 99 9




I'eomerpus: 7 kiace

Ne Tema KonnuectBo KonunyectBo
/11 JacoB KOHTPOJIBHBIX paboT
1 |HavanbHbIe r€OMETPUYCCKHE 10 1
2  |TpeyroibHUKH. 17 1
3 |[lapamienbHbIC MPSIMBIE. 12 1
4 |CooTHOIIEHUS MEXAY CTOPOHAMH H 17 2
5 |[loBTOpeHnue 12
Htoro 68 3)
I'eomeTpus: 8 kiaace
Ne Tema KonnuectBo KonnuectBo
n/m 4acoB KOHTPOJIbHBIX
paboT
1 YUeThIpexyroabHUKH 14 1
2 IImomane 14 1
3 [Togo6GHBIE TPEYTOIBHUKN 19 2
4 OKpyXHOCTb 17 1
5 [ToBTOpenue. Pemenue 3amay. 4 -
Uroro 68 5
I'eomerpus: 9 kiaace
No Tema KonnuectBo KosnmuecTBo
I/ 4acoB KOHTPOJIBHBIX
pabot
1 | Bexropsl 8 -
2 | Meton koopauHaT 10 1
3 | CooTHoIIEHUE MEXTY CTOPOHAMU U 11 1
yrilaMu TpeyroyibHuka. CKaisipHOoe
IPOU3BECHUE BEKTOPOB.
4 | JlnvHa OKpY>KHOCTH M TUIONIA/lb Kpyra 12 1
5 | JIBmxeHue 8 1
6 | HauanepHbIe cBEEeHUS U3 6 -
CTEPEOMETPUU
7 | O6 akcuoMax MJIaHUMETPUHU 2 -
8 | IloBTopenue. Pemenue 3anau 9 1
Uroro 66 5
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