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PaGouasi nporpamma
no yueOHomMy npeamery «MaTeMaTHKa»



IlosicHuTEILHAS 3aMUCKA

Pabouas nporpamma ydebHoro npenmera «Maremarukay st oOydarommxcst 5-9 xiaccos
pazpaboTaHa B COOTBETCTBHUM ¢ TpeboBanmsMu DenepansbHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO oO0Imero oOpa3zoBanus (YTBEpKICH NPUKA30M
MunucrepctBa o0pazoBanus U Hayku Poccuiickoit ®enepaunu ot «17» nexabps 2010 r. Ne
1897) Ha ocHoBe:

e Palouas mporpamma 1o maremaTuke, 5-6 kimaccel, (MaremaTrka: pabo4ne mporpamMmebl:
5-11 wmaccer/ A.I'. A.I'. Mep3msik, B.b. Tlonouckuii, M.C. Skup, E.B. Byiiko, - M.: Benrana-
I'pad, 2017r.)

e Pabouas nporpamma mo anredpe, 7-9 xiaccel, (Maremaruka: pabodue mporpamMMbl: S-
11 ximaccel/ A.I'. A.T'. Mepsmsik, B.B. Tononckuii, M.C. Sxup, E.B. Bynuko, - M.: Benrana-I"pad,
2017r.)

e JI.C. Artanacss, C.b. Kagomues u ap. «I'eomerpus. 7-9 knaccen» (COOpHUK IPUMEPHBIX
pabouux mporpamm, 7-9 kiaccel, YueOHoe mocobue ajisi 001eo0pa3oBaTeIbHBIX OpraHU3aIlHi,
Mocksa «IIpocsemenuey, 2020r.)

HeasiMu ¥ 3a1a4aMu U3yYSHUS MaTEMAaTUKA B OCHOBHOM LIKOJIE SIBIISTFOTCSI:

— Pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIUICHHS, KyIbTYPhl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

— (dopMUpOBaHHE Yy YYANIUXCS WMHTEUICKTyalbHOH YECTHOCTH UM OOBEKTUBHOCTH,
CIOCOOHOCTH K TPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIINX M3 OOBIIEHHOTO
OTIBITA;

— BOCIUTaHHE KayecTB JMYHOCTH, OOECIEYMBAIOUINX COLMAIBHYI0 MOOUJIBHOCTS,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHMS,;

— (opMUpPOBaHME KAuyeCTB MBIIIICHHs, HEOOXOAUMBIX s aJaNTallud B COBPEMEHHOM
WH(POPMAITMOHHOM OOIIIECTBE;

— pa3BUTHE UHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M  MaTeMaTHUYECKUX
CIIOCOOHOCTENH;

— (opMupOBaHME MPEJACTABIEHUI O MaTeMaTHKe KaK 4YacTH OOIIeyesoBe4YecKoil
KYJIBTYpPBl, O 3HAUUMOCTU MaTeMaTHKH B Pa3BUTUU LIUBUIIM3ALMHA U COBPEMEHHOTO O0IECTBa;

— pa3BUTHE IPEJCTABICHUM O MaTeMaTuke Kak (opMe ONUCaHHUs M METOJAE IMO3HAHUA
NEUCTBUTENBHOCTH, CO3JAaHUE YCIOBHM Julsl IPUOOpPETEHUs IMEPBOHAYAIBHOIO  OIBITA
MaTeMaTU4YeCKOTO MOAEIMPOBAHUS;

— (dopMupoBaHHE OOLIUX CIIOCOOOB MHTEIUIEKTYaIbHON EATEIbHOCTH, XapaKTEePHBIX IS
MaTeMaTUKU U SBJSIOIIMXCS OCHOBOW MO3HABATEIbHON KyJIbTYphl, 3HAUMMOM Ul Pa3IM4HBIX
cdep uenoBeYecKoi e TeIbHOCTH;

— OBJIAJICHHE MAaTEeMaTHUYeCKUMU 3HAHUSIMM UM YMEHUSAMH, HEOOXOJUMBIMU  JUIS
IPOJOJDKEHUs. O0ydeHHsl B CTaplIei IIKOJe WJIM MHBIX 001Ie00pa3oBaTEeIbHbIX YUPEKICHUSAX,
M3YUYEHHS] CMEXHBIX AUCHUIUINH, IPUMEHEHHS B TIOBCEAHEBHOM KU3HM;

— co3zjaHue (QyHAaMeHTa A MaTeMaTH4eCKOro pa3BUTHA, (GOPMUPOBAHMS MEXAHHU3MOB
MBIIIUIEHUS], XapaKTePHBIX U1 MaTEMaTHUECKOM NesTeTbHOCTH.

1. IlnaHupyemble pe3y/IbTaThl OCBOEHHS yueOHOro npeamera «MaremMaTukay

JIMYHOCTHBIE pe3y/IbTaThl:
Y obGyuarmerocs 0yayT cpopMHpOBaHbI:
* BHYTPEHHSISI TIO3MIIMS LIKOJbHUKA HA YPOBHE IMOJOXKHUTEIHLHOIO OTHOIIEHUS K YpOKam
MaTeMaTUKU;
* TOHUMAaHHE POJIM MaTEMAaTUYECKHUX JICHCTBUI B )KU3HU YEJIOBEKa;
* MHTEPEC K pa3IMYHbIM BUJaM Y4eOHOH JeATeNbHOCTH, BKIIOYAs AJIEMEHTHI MPEIMETHO -
MCCIIEI0BATENLCKOM eI TEeNbHOCTH;




* OpHUEHTalMA Ha IOHUMAaHUE MPEUI0KEHUN U OLICHOK YYUTENIEH U OJHOKIACCHUKOB;

* [OHMMAaHHWE MPUYUH ycriexa B yueoe;

* IIOHMMAaHHE HPAaBCTBEHHOI'O COACPKAHUS IIOCTYIIKOB OKPYKAIOIIUX JTHOACH.

OO0yyaromuiicss MOJy4uT BO3MOKHOCTD /sl GOPMHPOBAHMSA:

* MHTEpeca K IO3HAHMIO MaTeMaTHYeCKUX (PaKTOB, KOJMYECTBEHHBIX OTHOLICHHH,
MAaTE€MaTHYECKUX 3aBUCHMOCTEN B OKPYXKAIOIIEM MUPE;

* OpPHUEHTALlMM Ha OLICHKY PE3YJIbTATOB IIO3HABATEIbHOM NEATEIBHOCTH;

* OOIIMX PEIICTABICHHI O PAIIOHATHFHOW OpraHU3AIMH MBICIIUTEIBHON ACITeTbHOCTH;

* CaMOOILICHKM Ha OCHOBE 3aJJaHHBIX KPHUTEPUEB YCIEIIHOCTH YICOHOH JeATEIbHOCTH;

* IIEpBOHAYAJIBHOM OPUEHTALMHU B [IOBEJICHUU HA IPUHATHIE MOPAJIbHbIE HOPMBIL;

* IIOHMMAaHHs YyBCTB OJHOKIIACCHUKOB, YUHUTEIICH;

* IIPEACTABJICHMS O 3HAYCHWM MAaTEMAaTUKHU I IO3HAHUS OKPYKAIOIIETro MUpa.

MeTanpeaMeTHbIE Pe3VJbTaThl:

Pecynamuenvie:

OOyuaromuiicas HayuYuTCs:

* TIPUHUMATH YU4EOHYIO 33/1a4y U CIE0BaTh HHCTPYKIIHMHN YUUTEIIS;

* IUJIAHUPOBATh CBOM JICUCTBHUS B COOTBETCTBHU C YUCOHBIMH 3a/ladaMU M WHCTPYKIIHEH
YUHUTEIIS;

* BBITIOJHATH JACUCTBUS B YCTHOU (popme;

*  YUYUTHIBATH BBIJICTICHHBIC YUUTEJIEM OPUEHTUPHI JCHCTBUS B Y4€OHOM MaTepuale;

* B COTPYAHMYECTBE C y4YUTEJIEM HaXOJUTh HECKOJIbKO BAapHAHTOB peUIeHHs] y4yeOHOU
3a/lauM, NPEJCTABICHHON Ha HATJAHO-00pa3HOM YPOBHE;

* BHOCHUTb HEOOXOJIUMBbIE KOPPEKTUBHI B ACUCTBUS HA OCHOBE MPUHATHIX MPABUJI;

* BBIMIOJIHATH YUCOHBIC IEHCTBUS B YCTHOW M TUCBMEHHOM peun;

* NPUHUMATH YCTAHOBJIEHHBbIE MpaBWiIa B IUIAHUPOBAHMM U KOHTpOJeE crocoba
pelIeHuS;

* OCYILECTBJISATh IOLIATOBBI KOHTPOJb TMOJ PYKOBOJCTBOM YUHUTENS B JOCTYIHBIX
BHJIaX yUe€OHO-TI03HABATEIBHON IS TEIBHOCTH.

Oo0yyaromuiicsi NOJY4YUT BO3MOKHOCTh HAYUYUTHCS:

* TIOHMMATbh CMBICI HHCTPYKLIUU YUUTENS U 3a/IaHUH, MPEJIOKEHHBIX B y4eOHUKE;

* BBINOJHATH JICHCTBUS B ONOPE HA 3aJaHHBIA OPUEHTHP;

* BOCHpPUHUMATh MHEHHE U IPEI0KEHUS (0 CrIoco0e perieH s 3a1a4k) CBEpCTHUKOB;

* B COTPYAHHUYECTBE C YYHUTEIEM, KJIACCOM HAXOJIUTh HECKOJBKO BapUAaHTOB pPEIICHUs
y4eOHOM 3a1a4u;

* Ha OCHOBE BApUAHTOB pEILICHUS MPAKTHUYECKUX 3a/ad MOJ PYKOBOJCTBOM YUMTEIS
JIeNiaTh BBIBOJIBI O CBOWMCTBAX M3y4aeMbIX OOBEKTOB;

* BBINOJHATH YUeOHbIC JEHCTBUS B YCTHOW, TUCHbMEHHON PEUU M BO BHYTPEHHEM ILIAHE;

* CaMOCTOSITEJIbHO OIICHMBATh MPAaBUIBHOCTH BBIMIOJIHEHUS [JICHCTBUS U BHOCHUTH
HE00X0IMMbIe KOPPEKTHUBBI B JCMCTBUS C HATJISIHO-00pa3HBIM MAaTEPHAIIOM.

Ilo3nasamenshoie:

OOyyaromuiicas HAy4YuTCs:

OCYILIECTBIATH MOUCK HYKHOW MH(POPMAIINH, UCTIONB3YS MaTepuan yueOHUKa U CBEICHMUS,
MOJY4YEHHBIE OT B3POCIbIX;

* HCIOJb30BAaTh PHUCYHOUHbIE M CHMBOJIMYECKHE BAPUAHTHI MATEMAaTHYECKOUN 3amlucH;
KOJMpPOBaTh MHGOPMAIUIO B 3HAKOBO-CUMBOJINYECKOU hopme;

* Ha OCHOBE KOJMPOBAHUSA CTPOUTHh HECIOXXHBIE MOJEIN MaTEMaTUYECKUX MOHITHH,
3a/IaYHbIX CUTYalUi;

* CTPOUTH HEOOJBIINE MAaTEMAaTHIYECKHE COOOIICHHS B YCTHOH opMme;

* IPOBOJUTH CpaBHEHHUE (110 OJHOMY WJIM HECKOJBKMM OCHOBAHHSM, HArJISIAHOE M TIO
MIPEJICTAaBICHHUIO, COTIOCTABIICHHE W MPOTHBOIOCTABIICHNE), TIOHUMATh BHIBOJIBI, CACIAaHHBIE Ha
OCHOBE CpPaBHEHUS;




* BBIJICNATH B SBJCHUSAX CYIIECTBEHHBIE M HECYIIECTBEHHBbIC, HEOOXOAUMbIE U
JOCTaTOYHBIE TPU3HAKY;

* IPOBOJUTH AHAJOTHIO U HA €€ OCHOBE CTPOUTH BHIBOJIBI;

* B COTPYIHHYECTBE C yYUTEJIEM MIPOBOJAUTH KIACCH(PHUKALINIO U3yUaeMbIX OOBEKTOB;

* CTPOUTH NPOCTbIE UHIYKTUBHBIE U JEIYKTUBHBIE PACCYKICHUS.

OOyyaromuiicss NOJy4YUT BO3MOKHOCTh HAYUYHThCH:

* 107 PYKOBOJCTBOM YUYHUTEIsl OCYIIECTBISITh MOWCK HEOOXOJMMOW M NOMOJHUTEIHHON
nHpOpMaNnH;

* paboTath C AOMOJHUTEIbHBIMU TEKCTAMU U 33JaHUSIMU;

* COOTHOCHUTH COJIEpP’KaHUE CXEMATHUYECKUX U300pakKeHUI ¢ MaTEMaTUYECKO 3alHChIO;

*  MOJEIMPOBATh 33Ja4d HA OCHOBE aHAJIN3a KU3HEHHBIX CIOKETOB;

* yCTaHaBJIMBaTh aHAJIOTUU; (POPMYIUPOBATh BHIBOJIBI Ha OCHOBE aHAJIOTHH, CPABHEHMS,
00001IIeHMST;

* CTPOUTH PACCYXXJIECHUS O MATEMAaTUYECKUX SBJICHUSX;

* TIOJIb30BAaThCA  DBPUCTUYECKHUMHM  MpUEMaMHM s HAXOXKIEHUS  pelIeHUd
MaTeMaTHYeCKUX 3a/a4.

Kommynuxamugnwie:

Oo0yuaromuiicss HAYYUTCS:

* IPUHHUMATh AKTUBHOE y4yacTHe B paboTe mapaMu M TpYNIaMU, UCHOJb3ys peueBbIe
KOMMYHHMKaTHBHBIE CPEJICTBA;

* JIONyCKaTh CYIIECTBOBAHUE PA3IMYHBIX TOUEK 3PEHUS;

* CTPEMUTBhCA K KOOPJIMHAIMM PA3IUYHbIX MHEHHH O MaTeMaTHYeCKUX SIBICHUAX B
COTPYIHHYECTBE; JOTOBAPUBATHCS, IPUXOIUTH K OOIIEMY pEIIeHHIO;

* HCMOJb30BaTh B OOIIEHUU ITPaBUIIa BEXKINBOCTH;

* HCMOJIb30BaTh MPOCTHIE PEUEBbIE CPENCTBA AJIsl Mepeaadl CBOETO MHEHUS;

* KOHTPOJIMPOBATh CBOM JACWUCTBHUSA B KOJUIEKTUBHOM paboTe;

* TIOHMMATh COJIEp>KaHUE BOIIPOCOB U BOCIIPOU3BOIUTEH BOTIPOCHI;

* CIEeOUTh 3a JCHCTBUSIMM JAPYTrUX YYaCTHUKOB B  TIPOIECCe  KOJIJICKTUBHOM
MO03HABATEIbHOMN €ATEIbHOCTH.

OO0yyaomuiicst NOJY4YUT BO3MOKHOCTh HAYUYUTHCS:

* CTpPOUTH MOHSATHBIE JJIs TAPTHEPA BHICKA3bIBAHUS U apTyMEHTUPOBATH CBOIO MO3UIIHIO;

* HCMOJIb30BaTh CPEACTBA YCTHOT'O OOLIECHUS ISl pElIeHUs] KOMMYHUKATUBHBIX 33/1a4.

* KOPPEKTHO (GOPMYIHPOBATH CBOIO TOUKY 3PEHHUS;

* TPOSBIATH MHUIIMATUBY B yUeOHO-TIO3HABATEIHLHON JESITENbHOCTH;

* KOHTPOJIMPOBATh CBOU JICHCTBHUS B KOJUIEKTUBHOW pabOTe; OCYIIECTBISATH B3aUMHBIN
KOHTPOJIb.

IIpeaMeTHBIE pe3VabTaThl «VMaTeMaTnka» 5-6 Kjiaacc:

Boinycknuk nayuumcesa B 5 - 6 xnaccax (Ui MCIOJIb30BaHUS B MOBCEAHEBHON KU3HU U
obecrieueHrs BO3MOKHOCTH YCIEIIHOTO MPOA0JKeHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)

— OmnepupoBath Ha 0a30BOM ypOBHe1 MOHSATHUSAMH. MHOYKECTBO, 3JIEMEHT MHO>KECTBa,
MOJIMHOKECTBO, TPUHAIC)KHOCTD;

— pacmno3HaBaTh KOHKPETHBIE MPHUMEPHI OOIIMX TOHATHUN MO XapaKTEPHBIM MpH3HAKaM,
BBINOJIHATH JIEVCTBUS B COOTBETCTBUM C OINPEIAEICHUEM U IPOCTEUIINMHU CBOMCTBAMU ITOHATHM,
KOHKPETU3UPOBATH MIPUMEPAMU OOIIHE MOHSITHSL.

— 3aJ1aBaTh MHOYKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

— HaxoJuTh MepecedeHne, 00beAMHEHNE, TIOJMHOXKECTBO B MPOCTEHIIINX CUTYAIIHSIX.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:

— PpacCiio3HaBaTh JIOTUYCCKHU HCKOPPCKTHLIC BHICKA3bIBAHU .

! 3)1601: U Jajic€ — PaClo3HaBaTb KOHKPETHLIC IMPUMCPLL O6I.I.II/IX MOHITUM IIO XapaKTCPpHbIM
IIprU3HaKaM, BbIIIOJHATDH JIENCTBUS BCOOTBETCTBUU C OIMPCACIICHUCM U HpOCTGﬁIHHMH

CBOMCTBaMHU MOHSATHI, KOHKPETU3UPOBATH TPUMEpPaAMH OOIIHE TTOHSITHSL.
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Yucaa

— OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMHU: HATYpallbHOE YHCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAs JJPO0Bb, IeCATHYHAS IPOOb, CMEIIAHHOE YUCIIO, PAIMOHAIBHOE YHCIIO;

— MHCIOJIb30BaTh CBOMCTBA YMCEJ U IpaBUia ACUCTBUM C pallMOHAIBHBIMU YHCIAMU IIpU
BBITIOJTHEHUH BBIYUCIICHUN;

— HCMOJIb30BaTh MPU3HAKK JACTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBHIYUCICHUNA U
pelIeHUN HECIOKHBIX 3a/1a4;

— BBITNOJHATH OKPYIJICHUE PAIIMOHATILHBIX YHUCET B COOTBETCTBHH C MPABUIIAMU;

— CpaBHHMBATH paIlMOHAIBHBIC YUCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

— OIICHUBATh PE3YyJIbTAThl BEIYUCICHUN MTPU PEIICHUN MPAKTUUECKHUX 3a]1a4;

— BBITIOJIHATH CPAaBHEHUE YUCEN B PEATTbHBIX CUTYAIIHSX;

— COCTaBJIITh YHCIIOBBIC BBIPAKEHUS TMPU PEIICHUH MPAKTHYSCKUX 3a7ad M 3a1ady H3
JPYTrUx y4eOHBIX IPEIMETOB.

CTaTHCTHKA U Teopusi BepOsITHOCTEl

— TlpencraBnsTh MaHHBIE B BUJIE TAOUII, TUATPAMM,

— 4uTaTh UHPOPMAIIUIO, IPEJCTABICHHYIO B BHJIC TAOJIHUIIBI, TMArPAMMBI.

TekcTOBBIC 3a1a4H

— Pemath HeCIOXHBIE CIOKETHBIE 3a7a4d Pa3HBIX THUIIOB Ha BCE apU(PMETHUYECKUE
JICVCTBHS,

— CTpPOUTH MOJIENIb YCIOBUSA 3a7auu (B BHJI€ TaOIUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JTaHbBI
3HAYEHHMS JIBYX U3 TPEX B3aWMOCBSI3aHHBIX BEJIMUWH, C IIEJIbIO TIOMCKA PEIICHHS 3aa4H;

— COCTaBJIATH IUIaH PEILICHUS 3a1a4H;

— BBIIEIATH ATAIbl pEUICHUS 33/1a4H;

— MHTEPIPETUPOBATh BBIYUCINUTEIBHBIE PE3YJAbTAaThl B 33/a4e, UCCIEA0BAaTh MOJyYEHHOE
penieHue 3a1auu;

— 3HATh pa3lInyMe CKOPOCTEeH OObEKTa B CTOSIUEH BOJE, MPOTUB TEUEHHUS U MO TECUECHUIO
peku;

— pelaTh 3a/1a4yu Ha HaXOXJAECHUE YaCTH YMCia U YUCia MO €ro 4acTu;

— pelarth 3a7aud pa3HbIX THUIOB (Ha padoTy, Ha MOKYIKH, HA JIBM)KEHHUE), CBA3BIBAIOIINX
TPU BEJIMYUHBL, BBIICISATH 3TH BEJIMUYMHBI U OTHOILICHHS MEXAY HUMU;

— pelaTh HECJOKHBIE JIOTMYECKUE 3314l METOJIOM PACCYXKACHUI.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— BBIJBUIaTh THMIOTE3bl O BO3MOXKHBIX IPEIEIIbHBIX 3HAYEHUSAX HCKOMBIX BEJIUYUH B
3amade (aenaTh MPUKUIIKY)

Harasanas reomerpus. I'eomerpuyeckue ¢purypbl

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMU: GHUTypa, TOUKA, OTPE3OK, IpsMas, JIyd,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYIOJIbHUK U YEThIPEXYTOJIbHUK, MPSAMOYTOJIbHUK U KBaJpar,
OKPY)KHOCTh M KpYT, HPSAMOYTOJBHBIA MHapajuienenunen, Kyo, map. M3o0paxarh uzydaembie
(Gurypsl OT pyKd U ¢ IOMOIIbIO IMHEHKU U [IUPKYJIS.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:

— peliaTth MPaKTUYECKHUE 3a/1a4M ¢ TPUMEHEHHUEM MIPOCTEHIINX CBOUCTB QUTYP.

HN3mepeHus u BbIYMCICHUSA

— BBINOJHAT U3MEPEHUE JUINH, PACCTOSIHUN, BEJIMYMH YIJIOB, C TOMOILIBIO HHCTPYMEHTOB
JUISl U3BMEPEHUH JUIUH U YTJI0B;

— BBIUUCIATH IJIOMIAIM TPSIMOYTOJIbHUKOB.

B noeceonesnoii ycuznu u npu uzyuenuu Opyux npeomemos:

— BBIUMCIATH PACCTOSIHUSIT HAa MECTHOCTM B CTAaHJAPTHBIX CHUTyalUusX, IUIOIIAIU
MPSIMOYTOJIbHUKOB;

— BBITNIOJIHATH TPOCTEUIITNE MOCTPOCHUS M W3MEpPEHHS Ha MECTHOCTH, HEOOXOAMMbIC B
peanbHOM KU3HH.



Hcropusi MaTeMaTHKH

— OIIMCBIBATh OTJAEJBHBIE BBIJAIOIIMECS PE3Y/IbTAThl, IOJIyYEHHBIE B XOJE€ pa3BUTUSA
MaTEeMaTUKU KaK HayKH;

— 3HaTh IPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEH.

Buvinycknuk noayyum 603MoxcHoCmb Hayuumuvca B S5 - 6 xiaccax (ansi oOecriedeHust
BO3MOYXHOCTH YCIIEIITHOTO MTPOJIOKCHUS 00pa3oBaHus Ha 0a30BOM U YTiyOJICHHOM YPOBHSIX)

DJieMeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

— OnepupoBaTh’ TOHATHUAMH: MHOKECTBO, XapaKTEPUCTHKM MHOMKECTBA, DJIEMEHT
MHOYECTBA, ITyCTOe, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TIOIMHOKECTBO, MPUHAIICKHOCTb,

— 3HATh OIpPEJCICHUE TOHATUS, YMETb TMOSCHSTH €ro CMBICJI, YMEThb HCIIOJIh30BaTh
MOHSATHE U €r0 CBOWCTBA MPHU MPOBEICHUH PACCYXKIEHUMN, TOKA3aTEeNbCTB, PEIICHUH 3a/1a4.

— OMNpEeNeNsITh MPUHAJICKHOCTh DJIEMEHTa MHOXXECTBY, OOBEAMHEHHUIO U TEPECECUYCHUIO
MHOYECTB; 3a/1aBaTh MHO>KECTBO C MTOMOIIIbIO IEPEUUCIICHUS SJIEMEHTOB, CJIOBECHOTO OMTUCAHUS.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemaos:

— pacrio3HaBaTh JOTUYECKH HEKOPPEKTHBIC BHICKA3BIBAHMS;

— CTPOUTH IEMIOYKH YMO3AKITIOYCHUH Ha OCHOBE MCTIOIB30BAHUS TIPABHUIT JIOTUKH.

Yucaa

— OmnepupoBaTh TOHSATUSMH: HATYpaJbHOE YHCJIO, MHOXXECTBO HATypajbHBIX YHCEN,
1IEJI0€ YUCIIO, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs IPOOb, AeCATHYHAS IPOOh, CMEIIaHHOE
YUCJIO, pAIMOHAIBHOE YHCJIO, MHOXECTBO PpAalMOHAJIBHBIX YHCEJI, TeOMEeTpUYecKas
HWHTEpIpETaIis HaTypaJIbHBIX, IIENBIX, PAllHOHATBHBIX;

— TOHHUMATh M OOBSICHATH CMBICI TIO3UITMOHHON 3aMCH HATYPAJILHOTO YHCIIa;

— BBITIOJHATh BBIYHMCICHUS, B TOM YHCIIC C HCIOJh30BAHHEM IPUEMOB PallMOHATBHBIX
BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJTHEHUS JICHCTBHIA;

— WCIIONB30BaTh NpHU3HAKU Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u
MPOM3BEICHMUS] YHCENT TIPU BBHINIOJHCHUHM BBIYUCICHUNW H PEIICHWH 3a7a4, O0OOCHOBBIBATH
MIPU3HAKHU JCITUMOCTH;

— BBITIOJHATH OKPYIJICHUE PAIIMOHATILHBIX YUCEN C 3aIaHHOW TOYHOCTHIO;

— YIOPSA0YMBATh YKCJIA, 3aITMCAHHBIC B BUJIE OOBIKHOBEHHBIX U IECATUYHBIX IPOOCH;

— naxoautb HOJI 1 HOK 4mcen u ucnonp30BaTh UX P PEIICHUU 3a/1a4;

— OIepuUpoBaTh TOHIATHEM MOJYJb 4YHCJIA, TeOMETpHYecKas HWHTEPIpPETalusl MOIYIs
YHpcIa.

B noeceonesnoil »xcuznu u npu uzyueHuu opy2ux npeomemos:

— TMPUMEHATH TpaBUia NMPUOIMKEHHBIX BBIUMCICHUN MPHU PEIICHUH MPAKTHYECKUX 3a/1a4
U pelleHu! 3a7a4 APYruxX yueOHBIX MPEIMETOB;

— BBITIOJIHATH CPABHEHHE PE3YIHTATOB BHIYMCICHUI MPU PELICHUH MPAKTUYECKUX 3324, B
TOM YHCJIC MPUOIMIKCHHBIX BRIYUCICHUH;

— COCTaBJIATh YHWCJOBBIC BBIPAKCHHS M OILICHWBATh MX 3HAYEHUS IMIPU PEIICHUU
MPaKTUYECKUX 3a7a4 U 3a7a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

YpaBHeHHUS U HEPABEHCTBA

— OmnepupoBaTh NOHATUSMHU: PABEHCTBO, YHUCIOBOE PABEHCTBO, YpPAaBHEHHUE, KOPEHb
YpaBHEHUS, PEIICHUE YPaBHEHUS, YUCIOBOE HEPABEHCTRO.

CraTucTHKA ¥ TeOpHs BEPOSATHOCTEH

— OrnepupoBaTh MOHATHSMH: CTOJOYATHIE W KPYTOBBIE TUArpaMMbl, TaONHIIBI JTaHHBIX,
cpenHee apupMeTHIECKoe,

23,ZLCCL U Jajic€ — 3HaTb OINPCACIICHUC IIOHATHA, YMCTb HOSACHATHL C€ro CMBICI, YMCTb
HCIIOJNB30BaTh IIOHSATHE U €ro CBOMCTBa MMPpUIIPOBCACHUN paCCyX(HCHHﬁ, JA0Ka3aTcCJIbCTB,

pelIeHNH 3aa4.
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— W3BJIEKaTh, MH(HOPMAIIHIO, TPEICTABICHHYIO B TAOIUIaX, HA IUarpaMMax;

— COCTaBJISITh TAOJHUIIbI, CTPOUTH UArPaMMbl HA OCHOBE JaHHBIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— W3BJICKaTh, HHTEPIPETUPOBATH M MPeoOpa30BbIBaTh WH(POPMAINIO, TIPEICTABICHHYIO B
Ta0JIMIIaX U Ha JUarpaMmax, OTPAKAOIIYI0 CBOWCTBA U XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHUH.

TekcToBble 3a1a4H

— PemaTs mpocThIe M CIOXKHBIC 3a/a4¥l Pa3HBIX THIIOB, & TAKXKE 3a7a4d ITOBBIIICHHOM
TPYIHOCTH;

— HCIIOJIb30BaTh pa3Hble KPAaTKUE 3allUCH KAaK MOJEIM TEKCTOB CIIOXKHBIX 3ajad Ul
MMOCTPOCHUS TIOMCKOBOW CXEMBI M PEIICHUs 3a]1a4;

— 3HaTh ¥ NPUMEHATH 00a crocoba noucka pernieHus 3agad (0T TpeOoBaHUs K YCIOBUIO U
OT yCIIOBUS K TpeOOBaHMIO);

— MOJENIMPOBATh PACCYKJEHUS MPU MOUCKE PEIICHUS 3a/1a4 C TOMOUIbIO Tpad-CXEMBbI;

— BBIJICTISIT ATAIbI PEIIESHUS 3a/1a4U U COJIEPKaHNE KaKI0TO JTara;

— HMHTEPIPETUPOBATh BHIYUCIUTEIbHBIE PE3YAbTAThl B 3a/1aue, UCCIIEA0BATh MOJYyUYEHHOE
pellIeHre 3a/1auu;

— aHAJIM3UPOBATh BCEBO3MOYKHBIC CUTYallUH B3aMMHOTO PACIIOJIOKEHHUS JBYX OOBEKTOB U
W3MCHECHHE UX XapaKTEPUCTHK MIPH COBMECTHOM JIBMKEHHUH (CKOPOCTh, BPEMSI, PACCTOSHUE) TIPH
pelIeHWH 3ajJa4 Ha JBIDKCHUE JBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHBOTIOJOKHBIX
HaIPaBJICHUSX;

— HCCIIEIOBATh BCEBO3MOYKHBIE CUTYyallUM TPH PEIICHUH 3a7a4 Ha JBIKEHUE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA,

— pemaTh pazHooOpa3HbIe 3a1a4u "Ha yacTu';

— pemiaTh 1 000CHOBBIBATH CBOE pEIICHUE 3a/1a4 (BBIIEIATH MATEMAaTHYECKYIO OCHOBY) Ha
HaXO0XJICHHE YacTH YKCIIa M YUCIIa [0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;

— O0CO3HaBaThb U OOBSICHATH HACHTUYHOCTH 337a4 Pa3HbIX THUIIOB, CBS3BIBAIOLIUX TPU
BETMYMHBI (Ha paboTy, Ha MOKYIKH, HAa JIBWKEHHE); BBIJACIATH TH BEIMYMHBI U OTHOLICHHS
MEXAY HHUMH, NPUMEHATh HUX TPU PEIICHWU 3a/1ad, KOHCTPYHUpPOBAaTh COOCTBEHHbBIE 33Jaui
YKa3aHHBIX TUIIOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIJCIIATH NIPU PELICHUU 3a/1a4 XapaKTepUCTUKU paccCMaTpUBaeMOl B 3a/1aye CUTYalluH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTPAarupoBaIUCh), KOHCTPYHPOBATh HOBbIE CUTYallUH
C YYETOM ITHX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEILICHUU 3aJ]]a4 HAa KOHIICHTPAIUH, YYUTHIBATh
IJIOTHOCThH BEIIECTBA;

— peliath ¥ KOHCTPYHUPOBATH 33Jjaud HAa OCHOBE PACCMOTPEHUS pEalbHBIX CUTYaluil, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIUMCIUTEIbHBINA PE3yiIbTaT;

— pelaTth 3aJ1a4M Ha JABI)KEHHUE TI0 PEKe, paccMaTpuBas pa3Hble CUCTEMBbI OTCUETA.

Harasanas reomerpust. 'eomerpuyeckue ¢purypsi.

— U3Bnekarb, HHTEPIPETUPOBATh U MPEOOPa30BHIBATH UHPOPMALIHIO O TEOMETPHUUECKUX
¢burypax, npeJCcTaBIeHHYIO Ha YepTexax;

— u300paxkaTh U3ydyaeMble (QUTYpBl OT pPYKH U C TIOMOIIBIO KOMITBIOTEPHBIX
WHCTPYMEHTOB.

N3mepenus u BbIYMCIEHUS

— BBITIOJIHATH U3MEpPEHUE JUIMH, PACCTOSHUM, BEIMYUH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB
JUIS U3MEPEHUH AJTUH U YTJIOB;

— BBIYHCIATH IUIOMIAJIM TPSIMOYTOJIBHUKOB, KBAJIpaToB, OOBEMBI MPSMOYTOJIHHBIX
napaJuieNienuneoB, Kyoos.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:

— BBIYHCIIATH PACCTOSHHSI HA MECTHOCTH B CTaHJAPTHBIX CUTYAIMSIX, IUIOMIAJAN Y4aCTKOB
MPSMOYTOJIbHON (POPMBI, 00bEMBI KOMHAT;



— BBINOJIHATH MPOCTEHIIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH;

— OIICHUBATh pa3Mephl peabHBIX 00BEKTOB OKPYXKAIOIIET0 MUPA.

Hcropus maTreMaTHKH

- XapaKTepnsoBaTb BKJIaJ BbIJAOMIUXCA MATCMATHKOB B PAa3BUTUC MATCMATUKHU U MHBIX
Hay4yHbIX oOnacTen.

IIpenmeTrHble pe3yabTaThl «AJredpa», 7-9 kiaaccol

Buinycknuk nayuumcas 7-9 xiaccax (Ui UCIOJIb30BaHUS B TOBCEAHEBHOM JKM3HU M
o0ecrevYeHnst BO3MOKHOCTH YCIICIITHOTO IPOJI0JKEHUs 00pa3oBaHus Ha 0a30BOM YPOBHE)

DJIeMeHThI TEOPUM MHOKECTB M MAaTEeMATHUYE€CKOI JIOTUKH

— OmnepupoBath Ha 0a30BOM YypOBHE MOHATHSIMH: MHOXECTBO, JJIEMEHT MHOXKECTBaA,
MOJIMHOKECTBO, MIPUHAJIC)KHOCTH;

— 3a7]aBaTh MHOXECTBA MEPEUYUCICHHEM HX DJIEMEHTOB;

— HaXOJWTh NepeceueHne, 00beIMHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIUAX;

— omepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSIMU: OIpPECIICHHE, aKCHOMa, Teopema,
JTI0KA3aTeIIbCTBO;

— TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIs MOATBEPKICHUSI CBOMX BBICKa3bIBAHU.

B noeceonesnoit ycuznu u npu uzyuenuu opyzux npeomemos:

— HCTOJIb30BaTh TrpadUyecKoe TMPeACTaBICHUE MHOXECTB JUIS OIHCAHUS PEATbHBIX
MIPOIIECCOB | SIBJICHUM, MPY PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa

- OnepupoBaTh Ha 0a30BOM YpPOBHE NOHATHSAMHU: HATYpaJbHOE YHCJO, IEJI0€ YHCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecsATUYHAsT JApoOb, CMelaHHas ApoOb, palMOHAIBHOE YHCIIO,
apruMETHUYECKUNA KBAIPATHBIA KOPEHb;

— MCIIOJIb30BaTh CBOMCTBA YMCEN U MPaBUJIA ICUCTBUN MPH BHIMOJHECHUU BBIYUCIICHUI;

— MCIOJIb30BaTh MPU3HAKKU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYUCICHUN U
pelIeHnr HECIOKHBIX 3a/1a4;

— BBITIOJIHATH OKPYIJICHUE PAIIMOHATIBLHBIX YUCET B COOTBETCTBHH C IMPABUIIAMH;

— OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO IIEJIOT0 YUCIIa,;

- pacro3HaBaTh PallMOHAJILHBIC U HPPAIlMOHATBHBIC YUCIIA,

— CpaBHHMBATh YHUCIIA.

B noeceonesnoit scuznu u npu uzyuenHuu Opy2ux npeomemos:

— OLICHUBATh PE3y/IbTaThl BRIUMCICHUN TIPH PEIICHUN TPAKTUYECKUX 3a/1a4;

— BBITIOJIHATH CPABHEHUE YHCEN B PEaIbHBIX CUTYAIIHIX;

— COCTaBJIATh YHUCJIOBBIC BBIPAKCHHS IPU PEIICHWH MPaKTUYECKUX 3a7ad W 3aJad u3
JOPYTrUX y4eOHBIX TPEIMETOB.

To:kaecTBeHHBbIE TPe0OPa30OBaAHUS

— BeIMoNHATE HECHOXKHBIE MpPeoOpa3oBaHUs I BBIYMCICHUS 3HAYCHHH YHCIIOBBIX
BBIPOKEHUH, COAEpXKAIIUX CTENEHH C HaTypaJbHBIM [OKa3aTelieM, CTENEeHH C LebIM
OTPHIIATEIILHBIM MTOKa3aTelIeM;

— BBITIOJIHATh HECIOKHBIE MPEeoOpa3oBaHUsl IENbIX BBIPAKEHUN: pPacKphIBaTh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CaraeMebie;

— HACTIONIBb30BaTh (POPMYNBI COKPAIIEHHOTO YMHOKEHHUs (KBaapaT CyMMBI, KBajpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) ISl YIIPOIIEHUS BEIYMCICHUI 3HAYEHU I BBIPAKEHU;

— BBITIOJIHATH HECIIOKHBIE MpeoOpa3oBaHusl IPOOHO-TUHEHHBIX BHIPAKEHUN U BBIPAKEHUN
C KBaJpaTHBIMHU KOPHSIMHU.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

— MIOHUMAaTh CMBICII 3aMKUCH YKCIIa B CTAHIAPTHOM BHJIE;

— OMepHUPOBATh HAa OA30BOM YPOBHE MOHSATUEM «CTaHAAPTHASI 3AITUCh YHCIAY.

YpaBHeHHUS U HEPABEHCTBA



—OmnepupoBaTh Ha 0a30BOM YpOBHE TNOHSATHSIMHU: PABEHCTBO, YHMCIOBOE PaBEHCTBO,
YPaBHEHUE, KOPEHb YPaBHEHHUs, PEILIECHUE YPAaBHEHHUS, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEellIeHNE HEPABEHCTBA;

— [IPOBEPATH CIPABEUIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

— pelaTh JMHEWHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOASALIUECS K JIMHEHHBIM;

— pelaTh CUCTEMBI HECIIOKHBIX JTMHEUHBIX YPaBHEHUMN, HEPABEHCTB;

— [IPOBEPSATH, ABJSACTCS JIU JAHHOE YUCIIO PELICHUEM ypaBHEHUS (HEpaBEHCTBA);

— pelaTth KBaJpaTHblE YpaBHEHMS 110 (OpMyJie KOpPHEH KBAJIpaTHOTO YpaBHEHMUS;

—1300pakaTh pelIeHs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOH MPSMOH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

— COCTaBJISITh M pellaTh JIMHEHHbIC YpaBHEHUS IPU PELICHUM 337ay, BO3HUKAIOLIUX B
JPYrux y4eOHbIX IpeaMeTax.

DyHKUUHA

— Haxoauts 3HaueHne QyHKIMM 110 33 JaHHOMY 3HAUEHUIO apTyMEHTa;

— HaxoJUTh 3HA4YEHHE apryMeHTa IO 3aJaHHOMY 3HAa4eHHIO (YHKIMM B HECIOXHBIX
CUTYaIHsIX;

— ONpeNeNsITh MOJIO)KEHWE TOYKH [0 €€ KOOpAWHATaM, KOOpJAMHATHl TOYKH IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

- 1o rpaduKy HaXxoJAWUThb OOJIACTh OMpENENICHUs], MHOKECTBO 3HAUECHUU, HYIH (QYHKIHUH,
MIPOMEXYTKA 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3pacTaHWsi MU yObIBaHMs, HauOoJbliee U
HauMeHblIlee 3HaueHus! QyHKIINH;

— CTpOUTh TpaduK JUHEHHON QYHKINY;

— IIPOBEPSATH, SIBISIETCA JIM JaHHBIM Tpaduk rpadukoM 3aJaHHON (QYHKUMHU (JIUHEIHOH,
KBaJpaTUYHOH, 0OpaTHOM MPOTIOPIIMOHATHHOCTH);

— ONpeneNsITh MPUOIMKEHHbIE 3HAuY€HUs KOOPAMHAT TOYKU MepecedeHusl rpapukoB
byHKIINI;

— onepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMU: IMOCIIEIOBATEILHOCTD, apupmMeTnyeckas
Iporpeccusi, reoMeTpruyeckas Iporpeccus;

—pemath 3aJayd Ha TMPOrPECCUU, B KOTOPHIX OTBET MOXKET OBITh TOJYy4YeH
HEMOCPECTBEHHBIM MOJICUeTOM 0e3 MpUMeHeHUsI (HOPMYIL.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaoas:

— MCIIOJIb30BaTh TpaUKU peabHbIX MPOIECCOB U 3aBUCUMOCTEH IJis OINpeAeieHHs] UX
CBOMCTB (HamOOJblIMEe M HAUMEHBIIME 3HAYEHHS, MPOMEXYTKH BO3pacTaHUs U yObIBaHWS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYCHHUH U T.11.);

— MCIIOJIb30BaTh CBOWCTBA JIMHEHHOW (YHKUMU M ee Tpaduk MpH pelIeHHH 3ajgad W3
JOPYTrUX y4eOHBIX TPEIMETOB.

CTaTUCTHKA U TeOpHs BEPOSATHOCTEH

- MeTh mpencraBiieHne O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOATHOCTHU CIy4aitHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/la4aXx;

— peliath MpoCTelIne KOMOWHATOPHBIE 3a7aud METOJOM MPSIMOr0 M OpPraHU30BaHHOTO
nepedopa;

— MIPE/ICTaBIATh JaHHBIE B BUJIE TaOIUII, TUarpamm, rpaguKoB;

— YUTaTh UHPOPMAIIHIO, TPEICTABICHHYIO B BHJIE TaOIMIIbI, TUarpaMMel, Tpaduka;

— OTIpeENATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

— OLICHUBATh BEPOATHOCTh COOBITHS B IPOCTEHUIINX CIydasiX;

— IMETh TPEJICTABJICHHUE O POJIM 3aKOHA OOJBIINX YUCET B MACCOBBIX SBICHUSX.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:

— OLICHMBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Iepebopa;

— UMETb MPEJCTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIIOBEPOATHBIX COOBITHIA;

— CpaBHUBAaTb OCHOBHBIE CTAaTHCTUYECKHE XapAaKTEPUCTHUKH, IOJyYEHHBIE B IIpOLECCE
pelieHus: NPUKIaAHON 3a1au, U3YYEHHS PEAIbHOTO SBJICHHUS;

— OLICHUBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SBICHUN B HECTIOKHBIX CUTYALIUAX.



TexcToBbIE 3a7a4H

—Pemate HECIIOKHBIE CIOKETHBIE 33J1a4d pPa3HBIX THUIIOB Ha BCEe apu(METHYECKHe
JICUCTBUS,

— CTPOUTH MOJICIb YCIIOBHS 3a7auu (B BUAE TaOIHUIIBI, CXEMbI, PUCYHKA WM YPAaBHECHHUS), B
KOTOPOM JTaHbl 3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C LEJIbIO MMOUCKA PEHICHUS
3a/1a4y;

— OCYIIECTBJIATh CIIOCOO MOMCKA PELIEHUs 3a7aud, B KOTOPOM DPACCYXKICHHUE CTPOUTCS OT
YCIIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHHS K YCIOBHIO;

— COCTaBJISATH IIJIaH PEIIECHUS 3aauu;

— BBIJICTISITH ATAIbl PEIICHUS 33/1a4H;

— UHTEPIPETUPOBATh BBIUMCIUTENbHBIE PE3yJabTaThl B 3aJaye, UCCIEIAOBATH IMOJyYEHHOE
pellIeHre 3a/1auH;

—3HATh Pa3M4he CKOPOCTEH OOBEKTa B CTOAYEH BOJE, MPOTHB TEUCHUS] U MO TECUYCHHUIO
peKu;

— pelarth 3a/1auy Ha HaX0>K/IeHUE YacTU Yncia U YKicia 10 ero 4acTu;

— pemaTh 3aJaud pa3HbIX TUTOB (Ha pabOTy, HA TOKYIKH, HAa JBH)XEHHE), CBS3BIBAIOIINX
TPY BEJIMUUHBI, BBIJICISITh 3T BEJITMYUHBI U OTHOIICHUS MEXIy HIUMH,

— HaxOJUTh NPOLEHT OT YHCIa, YUCIO MO MPOLEHTY OT HEero, HaXOAWUTh IPOILIEHTHOE
CHUYKEHHWE WJIH MPOIEHTHOE MOBHITIIEHUE BETUYNHBIL;

— pelaTh HECJIOKHbIE JIOTUYECKUE 3a7jaul METOJIOM PACCYKICHUH.

B noeceonesnoit ycusnu u npu uzyuenuu opyzux npeomemaos:

— BBIJIBUTATh TUTIOTE3bI O BO3MOXKHBIX MPECIbHBIX 3HAUYEHUAX UCKOMBIX B 33]1a4€ BEITHYUH
(menatb NPUKUIKY).

HcTopust MaTeMaTUKH

—OnuceiBaTh OTAETbHBIE BBIJAIOLINECS PE3YNIbTaThl, IMOJyYEHHBIE B XOJI€ Pa3BUTHS
MaTeMaTHKU KaK HayKH;

—3HaTh NMPUMEPbl MATEMAaTUYECKUX OTKPBITHI M MX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOMW UCTOPHUEN;

— IOHUMAaTh POJIb MaTEMAaTHKH B pa3BuTuu Poccuu.

Metoabl MaTEMaTHKH

— BolOupate MOAXONAMIMI  M3y4EHHBIA METOJA JUIsl PpEUICHUS HW3YyYEHHBIX THIIOB
MaTeMaTHYeCKUX 3a/1a4;

—I[IpuBoauTh  mpUMepbl  MaTeMaTHYECKUX  3aKOHOMEPHOCTEHl B OKpyKarouei
NeUCTBUTENLHOCTU U IPOU3BE/ICHUSIX HCKYCCTBA.

BoinycknHuk noiyyumBO3MOXHOCTh HayduThCs B 7-9 Kiaccax s oOecredeHus
BO3MOXHOCTH YCHEIIHOTO MPOJO0HKEeHUs 00pa3oBaHus Ha 0A30BOM U YIITyOJIIEHHOM YPOBHSIX

DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH

- OnepupoBaTh  MOHATHUSMHU:  ONpPENEICHUE, TEopema, AaKCUOMa,  MHOYECTBO,
XapaKTePUCTUKH MHOXECTBA, JJEMEHT MHOXXECTBA, IIyCTOEe, KOHEYHOEe U OECKOHEYHOe
MHO>KECTBO, TIOJMHOXECTBO, IPUHAUICKHOCTD, BKIIIOYCHHE, PABEHCTBO MHOKECTB;

— n300pakaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C TIOMOIIBbIO KPYTOB Difnepa;

— OTNIpENeNISITh TMPUHAUICKHOCTh DJIEMEHTa MHOXECTBY, OOBEIAWHEHHUI0 M TEPECEUCHUIO
MHOECTB;

—3a7]aBaTh MHO>KECTBO C MIOMOIIbIO NIEPEUHUCIICHUSI SJIEMEHTOB, CIIOBECHOT'O ONTMCAHUS;

— ONEepUpOBaTh MOHATUSMU: BBICKa3bIBAHWE, MCTHUHHOCTb W JIO)KHOCTHh BBICKA3bIBAHMS,
OTPUILIAHME BBICKAa3bIBaHUM, ONEpallMM HaJ BbICKA3bIBAaHUSIMU: M, WIH, HE, YCIOBHBIE
BBICKa3bIBaHUA (MMILTUKALINH);

— CTPOUTH BbICKa3bIBaHUs, OTPULIAHUS BHICKA3bIBAHUI.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

— CTPOUTH LEMOYKH YMO3AKIIOYEHU HA OCHOBE UCTIOJIb30BAHMS MPaBUJI JIOTHKH;
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— ACIIOJIb30BaTh MHOKECTBA, OMEPAIMHA C MHOKECTBAMH, UX TpaUUecKoe MPEACTABICHIE
JUTSl OTIMCAHMS PEATIbHBIX MPOIIECCOB U SIBJICHUI.

Yucaa

— OnepupoBaTh MOHITUSIMU: MHOXKECTBO HATYPAJIbHBIX YUCEN, MHOKECTBO IIEJIBIX YHUCE,
MHOECTBO PAIMOHATIBHBIX YKCEJ, UPPALMOHAIBHOE YKCIIO, KBAJPATHBIM KOPEHb, MHOXKECTBO
NEHUCTBUTENBHBIX  YHCEN, TeOMETpHYecKass  MHTEpIIpeTalusi  HATypaJlbHBIX,  IEJbIX,
palMOHAIBHBIX, ACUCTBUTEIBHBIX YHCEIT;

— IOHUMATh U OOBSCHATH CMBICI MIO3UIIMOHHON 3aITUCH HATYPATBHOTO YHCIIA;

— BBITIOJIHATh BBIYUCJICHUS, B TOM YHCII€ C HCIOJIB30BAHUEM IPHEMOB PAIlHOHAIBHBIX
BBIYHCJICHUM;

— BBITIOJIHATH OKPYIJICHUE PAIMOHATIBHBIX YUCEN C 3aIaHHONU TOYHOCTHIO;

— CpaBHHMBATh PAIlMOHAJIbHBIE U UPPALUOHATBHBIC YHCIIA;

— MPEJCTABIIATh PAIMOHAIIBHOE YUCIIO B BUJIE JCCATUYHOU IpOOH

— YIOPSIIOYUBATh YUCIIA, 3aITUCAHHBIC B BUIE OOBIKHOBEHHOMW U JCCITUYHON JPOOH;

—Haxoauth HOJI 1 HOK wucen u ucnoap30BaTh UX MPU PEIICHUH 3a/1a4.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— MPUMEHSTH TPaBUJIa MPUOIMKEHHBIX BBIYMCICHUN TIPU PEIICHUH TMPAKTHYSCKUX 3a/1a4 1
peIeHnH 3a/1a4 IPYruX y4eOHBIX TPEAMETOB;

— BBITIOJIHATH CPaBHEHUE PE3yIbTATOB BBIYMCICHUNA TIPU PEIICHUHU MPAKTHYECKUX 3a/1a4, B
TOM YHCJI€ MPUOMKEHHBIX BRIYUCIICHUH;

— COCTaBIIATh W OIICHUBATH YHCIIOBBIC BBHIPAKECHHS MPU PEIICHUHM MPAKTUYECKUX 3a7ad U
3a/1a4 U3 Ipyrux y4eOHBIX MPEIMETOB;

—3aIMChIBATh U OKPYIJISITh YHCIIOBBIE 3HAYCHHS PEATbHBIX BEJIMUYMH C HCIIOJIH30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE MPe0OPA30BAHUSA

- OnepupoBaTh MOHATHUSAMM CTEIEHH C HATYpPAJIbHBIM IIOKA3aTEIEM, CTENEHU C LEJbIM
OTPULIATEIIbHBIM MTOKA3aTelIeM;

— BBITIOJIHATH MPe0Opa30BaHUs LIETIbIX BBIPAKEHUN: NEHCTBUS C OJHOYICHAMHU (CIIOXKEHHUE,
BBIYMTAHUE, YMHOKEHHUE), NEHCTBUS C MHOTOWIEHAMH (CII0XKEHHUE, BHIUYUTAHUE, YMHOKEHHUE);

— BBITIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTENIHU OJHHUM U3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, FpyIIHPOBKA, UCIOJIb30BaHuE (OPMYIT COKPALIEHHOTO YMHOXEHHUS;

— BBIJIEJIATh KBAJPAaT CyMMbI U Pa3HOCTU OJHOYJICHOB;

— packiiapIBaTh HA MHOXKUTENN KBAPATHBIN TPEXWIECH;

—BBITIOJIHATh ~ MPEOOpa3OBaHUsS  BBIPAKEHUH, COJEp)KAlIMX CTENEHH C  IeJIbIMU
OTPULIATENIHBIMU [TOKA3aTeJISIMU, NEPEXOAWTh OT 3allUCH B BHUJE CTENEHU C LEJbIM
OTpHUIATENILHBIM MMOKa3aTeNleM K 3alluCu B BUE IpoOH;

— BBITIOJIHATH MPeoOpa3zoBaHus ApOOHO-pAIllMOHATBHBIX BBHIPAKEHUI: COKpalleHue apooeH,
MpHUBECHUE alIredpanyecKkux apodeil Kk o0leMy 3HaMeHaTENI0, CII0KEHUE, YMHOKEHUE, IeTIeHUE
anredpanveckux OpoOeii, BO3BeleHUE anreOpanvyeckoi IpoOM B HATYPAIbHYIO U LETYIO
OTPULIATEIIbHYIO CTEIIEHB;

— BBITIOJIHATH IPE0Opa30BaHus BRIPAKEHUI, COJIEPKAIINX KBAaIPaTHBIE KOPHU;

— BBIIEJIATh KBAJpaT CYMMbl WM Pa3HOCTH JBYYJEHA B BBIPAXKEHUSX, COACPHKALIUX
KBaJpaTHbIE KOPHU;

— BBITIOJIHATH TPE0Opa30BaHuUs BBIPAKEHHM, COIEPKAITIX MOIYIb.

B noeceonesnoii ycuznu u npu uzyuenuu Opy2ux npeomemog:

— BBITIOJIHATh TIPEOOpa3oBaHUs U JEHCTBUS C YHCIAMH, 3allMCAaHHBIMU B CTaHJAPTHOM
BU/JIE;

— BBITIOJIHATH TIPE0Opa3OBaHus anreOpanyecKuX BBIPAKECHUN MPHU PEIICHUH 33134 JAPYTrUX
y4eOHBIX MPEAMETOB.

YpaBHeHHUS U HEPABEHCTBA
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- OnepupoBaTh MOHSATUSMHU: YPaBHCHHE, HEPABEHCTBO, KOPEHb YPAaBHCHHSI, PEIICHUE
HEPAaBEHCTBa, PABHOCWIJIbHBIC YpaBHEHUs, OOJIaCTh ONPECIICHUs YpaBHCHUS (HEPaBEHCTBA,
CUCTEMBI YPaBHEHHI WM HEPABEHCTB);

- pemiath JMHEWHBIC YpPAaBHEHWS W YPaBHECHHS, CBOJWMBIC K JIMHEHHBIM C TOMOIIBIO
TOKJIECTBEHHBIX MPEOOPA30BAHMIA,

— pelrarh KBaJIpaTHBIC YPaBHCHHSI M YPAaBHCHHS, CBOJMMBIC K KBAJPATHBIM C IOMOIIBIO
TOKJIECTBEHHBIX TIPe0Opa3oBaHUl;

— pemars JpoOHO-IMHEHHBIC YPaBHEHUS;

— penraTh IpOCTEHINe UppalMOHAIbHBIE ypaBHEHUs Bua +/ f(x) = a,/f(x) = {/g(X);

— pemarb ypaBHeHHS BUJa X" = a;

— peliath ypaBHEHHUS CLIOCOO0M Pa3yIokKEHHs] HA MHOKUTENH U 3aMEHbI IEPEMEHHOM;

— ACIIOJIb30BaTh METOJI MHTEPBAJIOB Ul pEIICHUs LEIbIX M JApOOHO-PALMOHAIBHBIX
HEPABEHCTB;

— peliath JMHEWHbIE YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMy;

— peliaTh HeCJI0KHbIE KBaIpAaTHbIE YPAaBHEHUS C TapaMeTpOM;

— pelIaTh HECIOKHbIE CUCTEMBI JINHEHHBIX YPAaBHEHUN € TapaMeTpaMy;

— pelIaTh HeCJIOKHbIE YPAaBHEHHMSI B LIEJIbIX YHCIaX.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

—COCTaBIIATh W peEIIaTh JHHEHHBIE W KBAJApPATHHIE ypaBHEHUWS, YpaBHEHUS, K HUM
CBOJISIIIIECS,, CHUCTEMBl JIMHEHHBIX YpaBHEHWH, HEPABEHCTB TPH pEIICHUH 3a1a4 JAPYrux
Y4E€OHBIX MPEIMETOB;

—BBIMIOJIHATh  OIIEHKY MpaBIONOAOOMS pPe3ylbTaTOB, IMOJY4aeMbIX IMPH pPELICHUU
JIMHEWHBIX W KBAJPaTHbIX YPAaBHEHUM M CHUCTEM JIMHEWHBIX YPAaBHEHUN W HEPABEHCTB INpPH
pelIeHNH 3aa4 JPYTruX y4eOHbIX IPEIMETOB;

—BBIOMpATh COOTBETCTBYIOLIME ypaBHEHUS, HEPAaBEHCTBA WJIM WX CHCTEMbl s
COCTaBJICHUS MATEMATUYECKON MOJEIIH 3aJJaHHON PEaTbHOM CUTYAllUH WJIM PUKIIAIHON 3a0a4H;

—yMETh HMHTEPIPETUPOBATH IOJTYYEHHBIN NpU pelIeHWH ypaBHEHHUS, HEPABEHCTBA WIIU
CUCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJaHHOW pPeajbHOM CUTYaIlMH WK MPUKIAJIHOMN 3a0a4u.

D yHKUUHA

— OnepupoBaTh MOHATUSAMH: (YHKIIMOHAJIbHAS 3aBUCUMOCTb, GYHKIHUS, TpaduK QyHKINH,
crocoObl 3amaHus (YHKIUHM, apryMeHT M 3HaueHue (yHKUuH, oO01acTh OMNpelNeleHUs Hu
MHO>KECTBO  3HaueHuM (yHKIMM, HYIM (QYHKIUH, [POMEKYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTbH (DYHKIIMH, YETHOCTH/HEUETHOCTh (D)YHKITUH;

— CTpOUTH TpapuiKK TUHEHHOH, KBaIpaTUIHOU (PYHKITUH, 0OpaTHOM MPOMOPIHOHATILHOCTH,

¢yHKIMM BUaA: Yy = a +ﬁ,y =vxy=3Vxy=Ix;

— Ha TIpUMepe KBaJAPpaTUUHOM (DYHKIIMH, UCIIOIb30BaTh MpeoOpa3oBanus rpaduka GyHKIHNT
y=f(x) anst moctpoenus rpadukos dynkiuii y=af(kx+b)+c;

— COCTaBJIATH YPaBHEHHs MPSIMOM IO 33JaHHBIM YCIOBHSAM: HPOXOJAIIEH Yepe3 JABe TOYKH
C 3aJlaHHBIMH KOODJMHATAMH, MPOXOJAIIEH Yepe3 JaHHYI TOYKY M apaule]bHOM JaHHOU
MPSIMOI;

—UCCIe0BaTh (PYHKITUIO 1O €€ TpaduKy;

— HaXOJIUTh MHOYKECTBO 3HAYCHHIA, HYJIH, POMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIPaTHYHOM (DYHKIIUH;

— OTEpPUPOBATh  MOHATHAMHU:  MOCIEAOBATEIBHOCTh, apU(PMeTHUECKas IMPOrpeccus,
reoMeTpruvecKast porpeccus;

— perrath 3aa4d Ha apu(PMETHIECKYIO U TECOMETPHUECKYIO TPOTPECCHIO.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomMemos:

— WUTIOCTPUPOBATh € MOMOIIBI0 Tpaduka peajbHYI0 3aBUCHMOCTh WIIM IMPOIECC MO HX
XapakTEPUCTHKAM;

— MCIIOJIb30BaTh CBOMCTBA W TIpauK KBaApAaTHYHOW (DYHKIMH TPH DEIICHUM 33134 W3
JAPYTUX y4eOHBIX MPEAMETOB.
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TexcToBbIE 321241

—Pemare mpocTeie M CIOXKHBIE 33Ja4dl pa3HBIX THUIOB, a TAKXKe 33aJaud TOBBIIICHHOU
TPYAHOCTH;

— UCTOJb30BaTh pPa3HbIE KPAaTKWE 3alUCH KaK MOJETH TEKCTOB CIOXHBIX 3a1ad s
MOCTPOEHHSI TIOMCKOBOM CXEMBI U PELICHUS 3a/ay;

— pa3Iu4aTh MOJIENIb TEKCTa ¥ MOJEIH PEIICHUs 3a7a4i, KOHCTPYUPOBATh K OJTHOW MOJIENH
peleHys HeCIOKHOM 3aau pa3HbIe MOJICNI TEKCTa 3a/1a4H;

—3HaTh M NMPUMEHATH 00a criocoba moucka penieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO U
OT yclI0BUS K TpeOOBaHUIO);

— MOJICIIMPOBATH PACCYKICHUS MTPH MOUCKE PEIICHHUS 33134 C TOMOIIBIO Tpad-CXeMBbI;

— BBIJICJIATD ATAIlbl PEIICHHS 33]aUd M COJIEpKAHUE KK IOTO ITara;

— yMeTh BBHIOMpATh ONTHMAJBHBI METOJ PEUICHHs 33/1a4d U OCO3HABaTh BBIOOP METO/a,
paccMaTpUBaTh pa3IMYHbIE METO/IbI, HAXOIUTH pa3HbIEe PEIICHUS 33]auH, €CIIH BO3MOXKHO;

— aHAJIM3UPOBATH 3aTPYAHEHUS TIPU PEIICHUH 337134,

— BBITIOJIHATh  Pa3JIMUHBIE TpeoOpa30BaHUs TPEWIOKEHHOW 3alaud, KOHCTPYHPOBAThH
HOBBIE 33/1a41 U3 JaHHOU, B TOM YHCIIe OOpaTHEIE;

— MHTEPIPETHUPOBATh BBIUMCIUTEIBFHBIC PE3YNbTaThl B 3ajade, MCCIEeNOBATh MOJYYEHHOE
peleHue 3a1auu;

— QaHAJTM3UPOBATh BCEBO3MOXKHBIE CHTYallMH B3aHMMHOTO PACTIOJIOXKEHHUS TBYX OOBEKTOB U
M3MEHEHHE WX XapaKTePHCTUK MPH COBMECTHOM JBIKEHHH (CKOPOCTh, BPEMsI, PACCTOSIHUE) TIPH
peleHny 3a/7a4 Ha JBIKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B TPOTHBOIIOJIOKHBIX
HaTpPaBJICHUSAX;

— MCCIIEZIOBAaTh BCEBO3MOJKHBIE CHTYAI[MHM TPH PEUNICHWH 3a7ad Ha IBIDKEHHE MO pPEeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

— peliath pa3HOOOpa3HbIe 337aYu «HA YaCTU»,

- pemaTh ¥ 000CHOBBIBATh CBOE PEIICHHE 3a/1a4 (BBIICIATH MAaTEMAaTHYECKYIO OCHOBY) Hd
HaXO0XIEHHE YacTH YKCIIa M YUCIIa [0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIHIA JpooH;

—0CO3HaBaThb M OOBACHATH WICHTHUYHOCTh 3a/lad PAa3HBIX THUIIOB, CBS3BIBAIOIIMX TpPH
BEJTMYMHBI (Ha paboTy, HA MOKYIKH, HAa JIBU)KEHHUE), BBIJACIATH 3TH BEIMUYMHBI U OTHOILICHHS
MEXAY HUMH, NOPUMEHSITh HX MPU pPELIeHUH 337ad, KOHCTPYHpPOBaTh COOCTBEHHBbIE 3ajau
YKa3aHHBIX TUIIOB;

— BJIaZIETh OCHOBHBIMHU METOJIAMH PEILICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH;

—pemiarh 3a/Ja4d Ha MPOLIEHTHl, B TOM YHUCIE, CIOXHbIE MPOLEHTH ¢ 0OOCHOBAHHUEM,
UCIIOJIb3YS pa3Hble CIIOCOOBL;

— pelarth JIOTUYEeCKHe 3a7aud pa3HbIMH Crioco0aMu, B TOM 4YHCIE, C ABYMSI OJIOKAMH U C
Tpemsi 6JI0KaMH JaHHBIX C TIOMOIIBIO TAOIHIL;

— peliath 3a/1a4y M0 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE MCIIOJIb30BAHMUS
M3YYEHHBIX METO/I0B M 00OCHOBBIBATH PEILICHUE;

— pelaTh HECJIOXKHbIE 33a4 TI0 MaTeMaTHIYEeCKON CTaTUCTHKE;

— OBNIIETh OCHOBHBIMU METOJAaMH PEIICHUs CIOKETHBIX 3a7ay: apupMETHUYECKH,
anredpanveckuii, nepedop BapuaHTOB, T€OMETPUUECKHM, TpadUIeCcKHil, IPUMEHATh UX B HOBBIX
M0 CPABHEHUIO C U3yYCHHBIMU CUTYAITUSX.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIJICNIATH NP PEIICHUH 3a/1a4 XapaKTePUCTHKU paccMaTpUBaEeMOil B 3ajjaue CUTYaIluH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTPAarupoOBAINCH), KOHCTPYUPOBATh HOBBIE CUTYaIlMH
C YYETOM ITHX XapaKTEPHUCTUK, B YACTHOCTH, IIPU PEIICHUU 3a]a4 Ha KOHIICHTPAIUH, YIUTHIBATh
IJIOTHOCTh BEIIECTBA;

—pemarth ¥ KOHCTPYMPOBATh 33Jaud Ha OCHOBE PACCMOTPEHHS peallbHBIX CUTYyallui, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIYMCIUTEIbHBINA PE3yIbTAT;

— pelaTth 3a/1a4M Ha JABM)KEHHE TI0 PEKe, pacCMaTpuBasl pa3HbIe CUCTEMBI OTCUETA.

CTaTHCTHKA M TeOpUs BePOSITHOCTEI
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—OnepupoBaTh NOHATHSAMH: CTOJIOUATHIE W KPYrOBbIE AMArpaMMbl, TaONHIBI JAHHBIX,
cpeanee apudMeTHUECKOe, MeraHa, HauOoJbllee M HaMMEHbIIee 3HaYCHUsI BHIOOPKHU, pa3Max
BBIOOPKH, AUCHEPCHUS U CTAHJAPTHOE OTKIOHEHHE, CITydaiiHas K3MEHUYNBOCTD;

— U3BIIEKaTh MH(OPMAIIHIO, TPEICTABICHHYIO B TA0IUIaX, Ha AUarpammax, rpadukax;

— COCTaBJIATh TaOJIHIIBI, CTPOUTH AUArpaMMbI U rpaKu Ha OCHOBE JITAHHBIX;

— OIIEpUPOBATh MOHATHAMH: (PaKTOpUAN YUCIIA, IEPECTAHOBKU U COUYETAHUS, TPEYTrOJIbHUK
ITackans;

— IPUMEHSATH MPABUJIO IIPOU3BEIEHUS NIPU PELLIEHUU KOMOMHATOPHBIX 3aj1ay;

— OTIEpUPOBATh TOHSATHSIMHU: CIYYalHBIM OMBIT, CIy4YallHBIA BBIOOP, WCIIBITAHUE,
JJIEMEHTapHOE CIIydailHOE COOBITHE (MCXOJ), KIACCHYECKOE ONpeIeiieHue BEPOATHOCTHU
CIIy4aifHOTO COOBITHSI, OTIEPALIMHU HAJ| CTy9allHBIMU COOBITHSIMH;

— IIPECTaBIATh NHPOPMAIUIO C TIOMOILBIO KPYTOB Diijepa;

—pemiarh 33Ja4d Ha BBIYKMCIEHUE BEPOSTHOCTH C TOJCYETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIBI0O KOMOMHATOPUKH.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— U3BJIEKaTh, UHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(OPMAIINIO, NPEACTABICHHYIO B
Tabinuax, Ha Auarpammax, rpadukax, OTpa’KaroU[yl0 CBOWCTBAa M XapaKTEPUCTHUKU PEATbHBIX
MPOLECCOB U SIBJICHUI;

— ONpeNeNsITh CTAaTUCTUYECKUE XapaKTePUCTHKU BBIOOPOK IO TabiuiaM, Juarpammam,
rpadukam, BBITIOJIHATh CPAaBHEHNE B 3aBUCHMOCTH OT LI€TTH PEIIeHUs 3a/1a4H;

— OLIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUN U SIBJICHUH.

Hcropust MaTreMaTUKH

— XapakTepu30BaTh BKJIAJ BBIJAIOIINXCS MAaTeMAaTUKOB B Pa3BUTHE MaTEMaTHUKU M UHBIX
Hay4HBIX 001acTei;

— IOHMMATh POJIb MaTEMATUKHU B pa3Butuu Poccuu.

MeToabl MaTEMaTHKHU

—HWcnons3ys  u3ydyeHHbIE  METOAbI,  HPOBOJUTH  JIOKA3aTElIbCTBO,  BBINOJIHATH
OIIPOBEPIKEHHUE;

— BBIOMPATh U3y4EHHbIE METOIbl M UX KOMOMHAIIUM IS PELIEHNs MaTeMaTHUeCKUX 3a/1ay;

—UCHOJb30BaTh  MaTEeMAaTUYECKUE 3HAHUSA JUI1  ONMCAaHUS  3aKOHOMEpHOCTEH B
OKpYXKarolleH 1eHCTBUTEIbHOCTH U IMPOU3BEIEHHUIX UCKYCCTBA;

— IPUMEHATh IMPOCTEHIINE NPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUH MaTeMaTHYECKUX 3a1a4.

IIpenmeTHblie pe3yabTarsl «I'eomeTpusi», 7-9 kiaccebl

BorinyckHuK HayuuTes: B 7-9 kiaccax (IUisi MCIOJB30BAHUS B MOBCEIHEBHOM KU3HU U
obecrnevyeHns BO3MOKHOCTH YCIEIIHOTO MPOJ0KeHUs 00pa3oBaHus Ha 6a30BOM ypOBHE)

I'eomerpuuyeckue purypsl

— OnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUAMH F'€OMETPUUECKUX PUryp;

— U3BJIeKaTh MH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepPTEKax B
SIBHOM BUJIE;

— IPUMEHSATH JUIS PELIeHUs 3a/1a4y TeoMeTprueckrue (PakThl, €CU YCIOBUS X MPUMEHEHHUS
3aJlaHbl B SBHOU (hopMme;

—pemath 3aJa4d Ha HaXOXJEHHE TEeOMETPUYECKHX BEJIMYMH M0 o0paslaM WiH
aNropuTMam.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:

— ACTIOJIb30BaTh CBOWMCTBA T'E€OMETPUYECKUX (UTYp AN pelieHus TUIOBBIX 3ajad,
BO3HUKAOIIUX B CUTyalUsAX [TOBCEIHEBHOM KU3HHU, 3a7a4 IPAKTUUYECKOTO COJAEPKAHUSL.

OTHomEeHust

- OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHUSMHU: PABEHCTBO (UTYp, paBHBbIC (QHUTYPHI,
PaBEHCTBO  TPEYroJIbHUKOB, MapaIEIbHOCTh MPSAMBIX, MEPIEHIUKYISPHOCTD MPSIMbBIX, YIJIbI

14



MEXy MPSAMBIMH, IEPIECHANKYJIIAP, HAKIIOHHAS, TPOCKIIUSL.

B noeceonesnoit yscuznu u npu usyueHuu Opyzux npeomemaos:

— MCTIOJIb30BaTh OTHOLLECHUS ISl PELICHUs MPOCTEHIINX 3a/1a4, BOSHUKAIOIIUX B PeaIbHOM
KU3ZHU.

HN3mepeHus u BbIYMCIEHUSA

— BeinonHATe U3MEpeHue JUIMH, pacCTOSTHUMN, BEIMYMUH YIII0B, C MOMOIIBIO HHCTPYMEHTOB
JUTSI U3MEPEHUN JUITUH U YTJI0B;

—TIpUMEHATH (OPMYNBI TEpUMETpa, IUIOMAAM H 00bEMa, IUIOIMAAM TOBEPXHOCTH
OT/ICNIbHBIX MHOTOTPAaHHUKOB MPU BBIYUCICHUSX, KOT/Ia BCE TAHHBIE UMEIOTCS B YCIIOBHH;

— npuMeHsTh TeopeMy [Iudaropa, 6a3oBble TPUTOHOMETPUYECKUE  COOTHOILEHUS  JAJIs
BBIUHCIICHUS JUIMH, PACCTOSHUM, IUTOMIAACH B MPOCTEHUIINX CIydasX.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— BBIUMCTISITh PACCTOSTHUSI HA MECTHOCTH B CTaHIAPTHBIX CUTYyalMsX, IUIOMIAAA B
MPOCTEHIINX CITydasiX, MPUMEHSITh (OPMYJIIBI B MPOCTEHIIUX CUTYALIUSIX B IOBCETHEBHOM KU3HHU

I'eomeTpuueckune nocTpoeHus

—W300paxkaTe THUMOBbIE MJIOCKHE (GUIYypbl U (GUTYpbl B HPOCTPAHCTBE OT PYKU U C
MTOMOIIBIO HHCTPYMEHTOB.

B noeceonesnoit ycuznu u npu uzyuenuu opyzux npeomemaos:

— BBITIOJTHATH MPOCTEHIIINE TOCTPOSHUS Ha MECTHOCTH, HEOOXOIMMBIE B PEATbHON KU3HU

I'eomeTpuuyeckue npeodpazoBaHus

- Ctpoutsb Gurypy, CAMMETPUYHYIO TAaHHON (PUType OTHOCUTEIIBHO OCH M TOUKH.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

— pacro3HaBaTh JIBKEHHE 00bEKTOB B OKPY)KAIOIIEM MHUPE;

— pacrno3HaBaThb CHMMETPHYHBIE (PUTYPBI B OKPYKAIOIIEM MHUpE

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMH BEKTOp, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOPA HA YUCJIO, KOOPJIAUHATHI HAa MIOCKOCTH;

— ONpeneNsITh MPUOMKEHHO KOOPAWHATHI TOUYKHU MO €€ M300paKeHHI0 Ha KOOPAMHATHOMN
IIJIOCKOCTH.

B noeceonesnoit ycuznu u npu uzyuyeHuu Opy2ux npeomemaos:

— HCIIOJIb30BaTh BEKTOPHI NIl PELIEHUs NPOCTEUIIMX 3a/1a4 Ha OIpEAeSIEHuE CKOPOCTU
OTHOCHUTEJILHOTO JBUKEHUS

HcTropust MaTeMaTUKH

—OnuceiBaTh OTJENbHBIE BBIJAIOLINECS PE3YJIbTAThl, IOJYYEHHBIE B XOJAE pa3BUTUSA
MAaTE€MAaTHKHU KaK HAyKH;

—3HaTh MIPUMEPHI MATEMATUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

— IOHUMATh POJIb MAaTEMATUKU B pa3BuTUu Poccum.

MeTtoabl MaTeMaTUKH

— BoiOupate MOAXOIANIMI HM3y4EHHBIH METOJN Ui PEIICHWH U3YYEHHBIX THIIOB
MaTeMaTHYeCKUX 3a/1a4;

—IlpuBoauTh  mOpUMEpbl  MaTEMATUYECKUX  3aKOHOMEPHOCTEH B  OKpYXarolen
JNENCTBUTEIBHOCTH U IPOU3BEACHUSIX UCKYCCTBA.

BuinyckHuk noyuumBO3MOXXHOCTh HayduTbes B 7-9 kiaccax i oOecriedeHus
BO3MO’KHOCTH YCIIEIITHOTO TPOJIOJKEHUSI 00pa3oBaHUs Ha 0A30BOM M YIITyOJEHHOM YPOBHSX

I'eomerpuueckue purypbl

— OnepupoBaTh MOHATUAMHU I'€OMETPUUYECKUX (PUTYD;

— U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBhIBaTh MH(GOPMAIMIO O T'€OMETPHUECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexax;

—IPUMEHATh TeoMeTpuyeckue (akThl s  pemieHus 3agad, B TOM  4YHCIIE,
IIPEAIIOJIAralOINX HECKOJIBKO I11aroB pELICHUS;
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— hopmynHupoBaTH B MPOCTEUIITUX CTydastX CBOUCTBA U NMPU3HAKU QUTYD;

— IOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS

—BIAJACTh CTAaHIAPTHOH  KiaccupuKanued 1miIockux ¢uryp (TpEeyroJbHHKOB U
YEThIPEXYTOJILHUKOB).

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— ACIIOJIb30BAaTh CBOWCTBA T€OMETPHUYECKUX (UTYP JUIS PEIICHUs 3a7ad MPAKTUYSCKOTO
XapakTepa U 3a7a4 U3 CMEXKHBIX JUCIUIUIMH

OTHOmEeHust

- OnepupoBaTh  TOHSTHSIMH: PaBEHCTBO (QUTYp, paBHbIC (QHUIYpBI, PaBEHCTBO
TPEYroJbHUKOB, MapajUICIbBHOCTh TPSIMBIX, MEPHEHAUKYISAPHOCTh TPSIMBIX, VYIJIBI MEXIY
MPSMBIMH, TIEPIICHIUKYISAP, HAKIOHHAS, TMPOCKIMs, Mmojaodue ¢uryp, momoOHbIE (UTYPHI,
0I00HbBIE TPEYTOJIbHUKY;

- IpUMEHATH TeopeMy Darieca U TeopeMy O TMPOMOPIMOHATBLHBIX OTPE3KaxX MPHU PEIICHUN
3azay;

— XapaKTepU30BaTh B3aUMHOE PACIIOJIOKEHUE MPSIMON U OKPY>KHOCTH, ABYX OKPYKHOCTEH.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— MCTIOJIb30BaTh OTHOIICHUS JIJIsl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PEATbHOM KU3HU

HN3mepeHus U BbIYHCIEHUSA

- OnepupoBaTh TPEACTABICHUSIMH O JUIMHE, IUIOMATH, OOBbEME KaKk BEIMYMHAMM.
[Ipumensts Teopemy Iludaropa, dopmynsl mmomand, 00béMa MpPU PEIIEHHH MHOTOIIATOBBIX
3a/1a4, B KOTOPHIX HE BCE JaHHBIC MPEJCTABIEHBI SIBHO, a TPEOYIOT BBIUMCICHUHN, OTIEPUPOBATH
0oJiee MUPOKUM KOJIMUECTBOM (POPMYJT ITTUHBI, TUIOMATH, 00bEMA, BEIYUCIATh XapaKTePUCTUKH
KOMOuHaIMii uryp (OKpyXHOCTE M MHOTOYTOJbHUKOB) BBIYHMCISATH PACCTOSIHUS MEXKIY
¢burypamu, IpUMEHATh TPUTOHOMETpUYecKue (OpMYJbl IJisi BBIYUCIECHUN B 0OJee CII0XKHBIX
ClIy4asiX, IPOBOJUTH BBIUHUCIEHUS HA OCHOBE PABHOBEIUKOCTH U PABHOCOCTABJIEHHOCTH;

— IPOBOJUTH MPOCTHIE BHIYUCIIEHUS HA 00bEMHBIX Telax;

— (hopmynupoBaTh 33a4u Ha BHIYMCIICHUE JJIUH, IJI0Ia1el U 00bEMOB U pelaTh UX.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux npeomemos:

— IPOBOJANTH BBIYHUCIECHUS HA MECTHOCTH;

—IPUMEHATh (GOPMYJIbl MPH BBIYUCICHUSAX B CMEXKHBIX Y4YEOHBIX MpeAMeTax, B
OKpY’)Karolen IeUCTBUTEIbHOCTH

I'eomeTpuyeckue nocTpoeHust

— N3o0paxkaTs reomeTpudeckie GUrypsl o TeKCTOBOMY U CUMBOJIBHOMY OITUCAHHUIO;

— cBOOOTHO OIIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOXKHBIX CITydasX,

— BBINOJIHATh IOCTPOCHUSI TPEYIOJIbHUKOB, IMPUMEHATh OTIEIbHBIE METOJbI MOCTPOECHUN
LUPKYJIEM U JIMHEHUKON U MPOBOAUTH MPOCTEHIINE UCCIEOBAHUS YUCIIA PELICHUH;

— 1300pakaTh TUIOBBIC IUIOCKHE (DUTYpHl M OOBEMHBIE Tella C MOMOIIBIO MPOCTEHIINX
KOMIIbIOTEPHBIX HHCTPYMEHTOB.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

— BBITIOJIHATH MPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEalbHOM KU3HU;

— OLIEHUBATh Pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOLIET0 MUPa

IIpeoOpa3oBanusn

— OMEPUPOBATh TMOHATHEM JBIDKEHUS W MPEeoOpa3oBaHUs MOA00US, BIAAETh MpUEMaMU
MOCTpOoeHUsT (PUTYp C HCMOJIb30BAaHHEM IBMKEHMH W TpeoOpazoBaHUil MOA00Us, MPUMEHSTh
MOJYyYEHHBIE 3HAHMS M ONBIT MOCTPOCHUM B CMEXHBIX MPEIMETaX M B PEaJbHBIX CUTYaIUsX
OKPYXAaIOILEro MUpa;

—CcTpouth GUrypy, MNOAOOHYIO JaHHOW, TONB30BAThCA CBOMCTBAMH MOAOOUS IS
000CHOBaHHUSI CBOUCTB GUTYp;

— IPUMEHSATh CBOWCTBA ABM)KCHUU Ui MPOBEICHUS MPOCTEUITUX 0OOCHOBAHMI CBOWCTB
¢buryp.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:

— IPUMEHSTH CBOWCTBA ABMKEHUN U MPUMEHSTH TI0I00ME ISt TOCTPOCHUH U BBIYUCIICHUI
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BekTopbl 1 KOOPANHATHI HA MJIOCKOCTH

— OnepupoBaTh MOHATUSAMHU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEJIECHUE BEKTOpA
Ha 4YHCJIO, YroJl MEXAYy BEKTOpaMH, CKaJSIPHOE IMPOMU3BEJACHHE BEKTOPOB, KOOPAMHATHI Ha
IIJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

— BBIIIOJIHATD JIEUCTBUS HaJl BEKTOPAMHU (CIIOKEHUE, BHIYMTAHHUE, YMHOKEHUE HA YUCIIO),
BBIYMCIIATh CKAJSIPHOE IPOU3BEACHUE, OMNPEAENATh B MPOCTEHIINX CiIydasX yroysl MExXIy
BEKTOpaMHM, BBINOJHATh PA3JIOKEHWE BEKTOPA HA COCTABISIOLIUE, NPUMEHSTH IOJTy4YEHHBIE
3HaHUS B (PU3HMKE, TOJB30BATHCS (HOPMYIOW BBIYMCICHUS PACCTOSHUS MEXKIY TOYKAMH IO
M3BECTHBIM KOOPIUHATAM, HCIIOJIH30BATh YPaBHEHUS (PUTYp JUIS PEIICHHS 3a/1a4;

—IPUMEHATh BEKTOPbl W KOOPAWHATHI JJIsi pELIEHUs] TEeOMETPUYECKHX 3aJad Ha
BBIYMCIICHUE JIIUH, YIJIOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— MCIIOJIb30BaTh MOHATHS BEKTOPOB W KOOPAMHAT JJIs pEleHus 3ajad 1o (usmke,
reorpaduu U ApyruM y4eOHbIM IIpeIMeTam

Hcropusi MaTemaTuKH

— XapakTepu30BaTh BKJIAJ BBIJAIOIINXCS MAaT€MAaTUKOB B PAa3BUTHE MaTEMaTHUKU M UHBIX
Hay4yHBIX o0nacrei;

— IOHUMAaTh POJIb MaTEMAaTHKH B pa3BuTUU Poccuu.

MeTtoabl MaTeMaTUKHU

— ACIIOJIb3YSl U3YUEHHBIE METO/IbI, IPOBOIUTH J0Ka3aTEIbCTBO, BBIOIHATH ONIPOBEPIKEHUE;

— BBIOMpPATh N3yYEHHBIE METO/Ibl U MX KOMOWHALIMY JIJIs1 peLIeHHUs] MaTeMaTHYeCKUX 3a/1a4;

— MCIIOJIb30BaTh ~MaTeMaTU4YecKue 3HaHWs JUId  ONHCaHUs 3aKOHOMEpPHOCTeH B
OKpY’Karolllel JefCTBUTETbHOCTH U IPOU3BEICHUSIX UCKYCCTBA;

— IPUMEHATh TPOCTEHMIINE MPOTrPpaMMHBIE CPEACTBA M AIEKTPOHHOKOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPA PEUICHUU MAaTEMAaTUYECKUX 3a]a4.

2. Conep:xaHue y4eOHOTro npeamera «MaremMaTuka»

Conep:xanue kypca «MartemaTukay, 5-6 kiaccol

Apudpmernka

Hamypanvusie uucna

— Psang nHarypanmbHbx uucen. [lecsTuuyHas 3amuch HaTypainbHBIX uucen. OKpyrieHue
HaTypaJbHBIX YHCEI.

— KoopaunatHblii myy.

— CpaBHeHue HarypalbHbIX uncesl. CII0)KEHWE W BBIUMTAHWE HATYPAJIbHBIX YHCEI.
CBoliCcTBa CIIOKCHHSL.

— YMHOXEHHE U JeleHHe HaTypaibHbIX uncend. CBoiicTBa yMHOXeHHs. JleneHue c
octatkoM. CTeneHb Yucia ¢ HaTypajJbHbIM ITOKa3aTeIeM.

— Jenurenn ¥ KpaTHble HaTypalbHOro uucia. HawuOonpmmit oOummit  genuTens.
Haumensimee obmiee kpatHoe. [IpuzHaku aenumoctu Ha2, Ha3, HAS, HA9, HalO.

— Tlpocthie u cocTaBHBIC YnCa. Pa3noxeHnne yrces Ha IPOCThIe MHOKHUTEIIH.

Jlpoou

— OOGsbikHOBeHHBIE JpoOu. OCHOBHOE CBOMCTBO apoOu. Haxoxxaenuwe npoOu OT yucra.
Haxoxnenue wuymcna mo 3HaueHHo ero npoOu. [IpaBuibHBIE W HeMpaBUIIbHBIE JPOOU.
CwmerniaHHbI€ YKCTIA.

— CpaBHeHHE OOBIKHOBEHHBIX JpOOEil W cMelIaHHBIX YHcel. ApudMeTHYecKue Yucia
OOBIKHOBEHHBIMHU APOOSIMHU U CMENIaHHBIMH YHCIIAMHU.

— Jecsatuunbie npobu. CpaBHEHHUE U OKPYIJICHHE NECATUUHBIX po0eil. ApupmMerndeckue
JIEUCTBUS C AecITUUHBIME ApoOsimu. [IpencraBienue neciTHIHOMN ApoOU B BUEC OOBIKHOBEHHOMN
IpoOu 1 0OBIKHOBEHHOM B BHJIE AECATUYHON. becKOHeUHbIe epUONYECKUE NeCATUIHBIE APOOU.
JlecsiTuuHO€ MIPUOIMKEHHE 0OBIKHOBEHHON ApOOH.
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— OrHowenue. IlpoueHTHOE OTHOIIEHHME JABYX uucel. JleneHue uuciaa B JaHHOM
OoTHOWEHNH. MacmTab.

— Ipomopmmsi.  OcHoBHOe  cBoiicTBO  mpomoprwmu. llpsmas u  oOpaTHas
IIPONOPLIMOHAIIbHBIE 3aBUCUMOCTH.

— IIpouentsl. HaxoxaeHue npoueHToB oT uncia. HaxoxieHue uncia 1no ero npoueHTaM.

— Pemenue TekcToBbIX 334 apUPMETUUECKUMU CIIOCOOAMHU.

Payuonanvuvie yucna

— IlonoxwurenpHele, OTpULaTENbHBIE Yncia U yncio 0.

— IIporuBonosioxuslie unucna. Moayiab dyncia.

— Uenbie uncna. PamumonanbHble uncna. CpaBHEHHWE  PAIlMOHATBHBIX — YHCEL.
ApubmMernueckne IEHCTBUS ¢ pallMOHAIBHBIMHU YHciiaMi. CBOMCTBA CIOXKEHUS U YMHOKEHUS
paloOHaIbHBIX YHCEl.

— Koopaunatnas npsmas. KoopanHaTtHas II0CKOCTS.

Benuuunwl. 3aeucumocmu medxncoy eenuyunamu

— Enunauns! anuHel, mwiomany, 00bEMa, Macchl, BpEMEHU, CKOPOCTH.

— Ilpumepsl 3aBUCMMOCTH MeEXIy BelIMYMHaMM. lIpencraBieHne 3aBUCHMMOCTEH B BHJIE
¢dbopmyi. Berancnenus no popmynam.

Yucnoswvie u OykeeHHble 8bIpadsceHusn. YpasHeHusi.

— UYucnoBele BbIpaKEHUSA. 3HAYEHHWE 4YHUCIOBOTO BbIpaxkeHHWs. llopsmok peiicTBuii B
YHCIIOBBIX BBhIpaXeHUsIX. bykBeHHble BhIpakeHUs. Packpbitus ckoOok. IlonoOHble criaraembie,
MIpUBEICHNE MO0OHBIX ciaraeMbiX. GOpMyIIbI.

— YpaBHenue. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA YpaBHEHHII. PellieHne TEKCTOBBIX
3a7a4 C MOMOIIIbIO YpaBHEHUH.

Inemenmuvl cmamucmuku, geposasmuocmu. Komounamopnuie 3adauu.

— IlpencraBneHue naHHBIX B BUAE TaONWL, KPYTOBBIX U CTOJOYATBHIX JUArpamm,
rpauKoB.

— Cpennee apupmernueckoe. CpenHee 3HAUCHUE BEIIMYMHEI.

— Cnyuaiitnoe coOwsiTHe. JlocToBepHOE ©  HEBO3MOXKHOE COObITHS. BeposTHOCTh
ciydaifHOTO coObITHA. Perenne KoMOMHATOPHBIX 3a/1au.

I'eomempuueckue uzypvi. Hzmepenusn zeomempuiecKux 6euyuH.

— Ortpe3sok. Iloctpoenune oTpeska. [{muHa oTpeska, JoMaHou. Mi3mepenue JUIMHbI OTpe3Ka,
MOCTPOCHUE OTPE3Ka 3aaHHOM JUIMHEL. [lepumerp MHoroyronsHuka. I1nockocts. [Ipsamas. Jlyy.

— VYrou. Buabl yrnoB. I'pamycHas mepa yria. M3MepeHwe W MOCTpOEHHUE YIJIOB C
[IOMOIIIBIO TPAHCIIOPTHUPA.

— Ilpsamoyronsnuk. KBagpar. Tpeyroasuuk. Bunbl TpeyronbHukoB. OKpYKHOCTb U KPYT.
JlnvHa OKpY>KHOCTH.

— PaBenctBo ¢uryp. Ilonstue u cBoiictBa miuomaau. Ilnomanp npsAMOyroibHHUKA H
kBazpara. [Inomaap kpyra. Ocb cuMMeTpuu GUTYpHI.

— Harnanueie mnpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: MPSIMOYTOJIbHBIHN
napajuienenunen, kKy0, nupamuia, UWIMHIP, KOHyc, miap, cdepa. I[lpumepst pa3BEprok
MHOTOTPaHHUKOB, HUINHJpA, KOHyca. [loHsATHS U cBoiicTBa 00BEMa. OOBEM HPSIMOYTOJIBLHOTO
napajuieNienumnesaa u Kyoa.

— BzaumHoe pacnosnoxxeHnue AByx npsiMbix. [lepnennukynspusie npsmeie. [lapannensasie
MpsIMbIE.

— OceBas U LEHTpalbHasi CAMMETPHHU.

Mamemamuka ¢ ucmopuueckom pazeumuu.

Pumckas cucrema cuucnenus. [lo3unmonnsie cucremsl cunciaerus. O6o3HaueHue nudp B
Hpesneit Pycu. CrapunHbie Mepsl AJMHbI. BBeeHre MeTpa Kak elMHUIly JUIMHBL. MeTpuueckas
cucrema mep B Poccun, B EBpone. Ucropus GpopmupoBaHus MaTeMaTH4eCKUX CUMBOJIOB. J[poOu
B Bapunone, Erunre, Pume, Ha Pycu. OTKpbITHE HECATUYHBIX ApoOeii. Mup mpoCThIX YHCed.
3ognoroe ceuenue. Yucno Hyib. [losBIeHNE OTPUIIATENBHBIX YHCEN.
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Conepxxanue kKypca «Ajaredpay», 7-9 kiaaccol

Anzebpauueckue 6vlpar;ceHus

BoipakeHue ¢ nepeMeHHbIMHM. 3HAUEHHME BBIPAXKEHUS C IepeMeHHbIMM. JlomycTtumble
3Ha4eHUs1 mepeMeHHbIX. ToxknmectBo. TokIecTBeHHbIE MpeoOpa3oBaHUsl aNreOpamyecKux
BbIpaXKeHUH. Jl0Ka3aTeNbCTBO TOXKIECTB.

Crenenp C HaTypaJbHbIM TMOKa3aTeneM H €€ cBoicTBa. OnHouneHbl. OnHOUJIEH
cragnaptHoro Buja. CreneHb ojHouiIeHa. MHorouseHsl. MHOrouieH CTaHIapTHOTO BHJA.
Crenenp MHorowieHa. CioXeHUE, BBIUMTAHUE U YMHOXXEHUE MHOrOUYIeHOB. DopMyIibl
COKpPALIEHHOIO yMHOXEHMs: KBaJpaT CYMMBbl U KBaJIpaT pa3sHOCTU JBYX BbIPaKEHUH,
MIPOU3BEACHNUE CYMMBI U Pa3HOCTH JBYX BbIpakeHUH. Pa3nojkeHne MHOrouseHa Ha MHOXKHMTEIH.
BoiHecenne MHOXMTENs 3a CKOOKM. Meroa rpynnupoBKHU. Pa3HoCTh KBaapaToB ABYX
BbIpakeHuil. CymMMa U pa3HOCTh KyOOB ABYX BhlpakeHuil. KBaapatuslii Tpéxunen. Kopens
kBazpaTHoro TpéxuwieHa. CBolicTBa KBajpaTHOTO TpéxuieHa. PasnoxeHne KBaJIpaTHOTO
TpEXWIEHa HA MHOXUTENIN

Pannonaneubie BeipaxeHus. llenbie BbipaxeHus. [poOHble BblpakeHus. ParponanbHast
npoOb. OCHOBHOE CBOMCTBO panMoHaIbHOW ApoOu. ClioxkeHue, BhIUWTAHHE, YMHOXKCHHE U
JEJICHHE  pallMOHANBHBIX  JapoOeii. Bo3BeaeHwe  pamwoHaNbHOW  ApoOM B CTEIEHb.
ToxnecTBeHHble peoOpa3oBaHusl pallMOHANIBHBIX BbIpaxkeHU. CTeneHb ¢ IeJIbIM MoKazaTeaeM
u e€ cpoiictBa. KBagpartuble kopHU. ApudmMernyeckuil KBaJpaTHbII KOpEeHb U €ro CBOWCTBA.
ToxnecTBeHHble MpeoOpa30BaHUs BRIPAKEHUMN, COAEpKAIIUX KBAaJpaTHbIE KOPHHU.

Ypasnenusn

VpaBHenue c¢ ongHoM mnepemeHHOW. KopeHb ypaBHeHMs. PaBHOCWIIbHBIE ypaBHEHUS.
CBolicTBa ypaBHEHUM C OJJHOW MEPEMEHHON. Y paBHEHUE KaK MaTeMaTH4yecKasi MOJIe]b peajbHOU
cutyauuu. Jlu"eiiHoe ypaBHeHue. KBaapatHoe ypaBHeHue. Popmysia KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buera. PanmonanbHbie ypaBHeHUA. PellleHre paBHOCWIBHBIX YpaBHEHUH,
CBOJUIMXCA K JIMHEWMHBIM WIM KBaJpaTHbIM ypaBHEHUSM. PelieHne TEKCTOBBIX 3alad C
MOMOIIBIO0 PALIMOHANILHBIX YpaBHEHUU. YpaBHEHHUE C JIBYMS MepeMeHHBIMU. ['paduk ypaBHEHUS
c IByMsl IepeMeHHbIMU. JInHeliHoe ypaBHEHHE C ABYyMs MepeMeHHBIMH U ero rpaduk. Cuctemsl
yYpaBHEHUH C JByMs MepeMEeHHbIMHU. ['paduyeckuii MeTon perieHHus CUCTEMbl YpaBHEHUM
C IBYMsl IE€PEMEHHBbIMH. PelleHue CUCTeEM YpaBHEHHM METOJIOM IOJICTAHOBKU U CIIOXKEHUS.
Cucrema 1ByX ypaBHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIETb PEAIbHOW CUTYALIUH.

Hepasencmea

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. Cll0’)KEHHE U YMHOKEHHE YMCIIOBBIX HEPABEHCTB.
OueHuBaHue 3HaA4YeHUs BbIpakeHus. HepaBeHCTBO ¢ oAHOM mepeMeHHOM. PaBHOcHUIIbHBIE
HepaBeHCTBa. YuCIOBBIE NpPOMEXYTKH. JIMHEHHBIE M KBaJpaTHbIE HEPABEHCTBA C OJHOMU
nepeMeHHOM. CrucTeMbl HEPABEHCTB € OJHOU MTEPEMEHHOM.

Yucnoewvie mnorcecmea

MHosxecTBO U ero sneMeHThl. CiocoObl 3a1aHus MHOKecTBa. PaBHble MHOKecTBa. [TycToe
MHOXkecTBO. [logmHoxkecTtBo. Omnepauuu Haja MHOKecTBamu MinmrocTpanusi COOTHOLIEHUU
MEXAY MHOXECTBAMH C IOMOIIBI0 AuarpamMm Oiiepa. MHOeCTBa HaTypalbHBIX, ILIEJBIX,

m
palluOHAJIBHBIX YHUCCEIIL. PanmoHanpHOE YHCIO Kak ,Z[pO6L BHUJa ;, rac m- fOcjIoc 4ucjiio, a n -

HaTypaJbHOE, M Kak OecKOHeuHas Iepuoaudeckas aecsiTuuHas apoOb. [IpencraBieHue o0
UppalMoHaJIbHOM  yHciae.  MHOXecTBO — JedcTBUTENbHbIX — uucen.  IlpencraBienue
JEeWCTBUTENBFHOTO YHCIA B BUJIE OECKOHEUHOM HEeNepruoIMuecKoil JecatnuHoi 1poobu CpaBHeHUe
NeNCTBUTENBHBIX yncen. CBs3b Mexay MHOkecTBaMu N, Z, Q, R.

@ynxyuu. Yucnoevie hynxkyuu

OyHKIMOHAIbHBIE 3aBUCUMOCTU Mexay BenuuuHamu. [lonstue QyHkimu. OyHKIUS Kak
MaTeMaTu4eckass MOJIeNIb peanbHoro mpoiecca. O6macTb ompeseneHuss U o0NacTh 3HAUYCHHM
¢ynkuuu. CrnocoOsl 3amanus ynkiun. ['padpuk pynkuuun. IMoctpoenue rpadpukoB GyHKIHi C
MOMOIIIBIO ITpeoOpazoBanuil puryp. Hynu ¢pynkuuu. [IpoMexyTKi 3HaKOTIOCTOSTHCTBA (DYHKIIMH.
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[TpomexxyTKH BO3pacTaHUs U IPOMEKYTKU yObIBaHUS (DYHKITHH.

JIuneiinas QyHkums, oOpaTHas MPOMOPIHOHAIBHOCTh, KBaApaTuYHas (GyHKUUS, PYHKIIUS
y = /x, ux cBoiicTBa U rpaduKHu.

Yucnoevie nocnedoeamenvnocmu

[Tonsatne YHUCJIOBOU [IOCIEA0BATEIbHOCTH. Koneunsie u OeCKOHEYHbIE
nocnenoBaredbHOCTH.  CrocoObl  3aJaHMs  MOCIEAOBATENbHOCTH. Apudmernyeckas U
reomeTpudeckasi mporpeccur. CBoiCTBa UICHOB apU(PMETHYECKOH H TEeOMETPHUYECKOU
nporpeccuii. @opMmynbsl 00mmIero uWieHa apu(PMETHUYECKOW M TEOMETPHYECKOW IPOTPECCHIA.
dopmyibl CYMMBI n —IEePBBIX YWIEHOB
apupmMeTHuecKo W reoMmerpuyeckord mporpeccuii. Cymma OECKOHEYHOH TIeOMeTpUYecKOi

nporpeccuu, y kotopoit |q|<1. TlpencrapieHne GecKOHEYHOH MePHOAMYECKON ECATHUHOM
npo6u B BUIe OOBIKHOBEHHOH Jpo0u.

dnemenmuvl NPUKIAOHOT MaAmMeMamuKu

Maremarnueckoe MozenupoBaHue. lIponeHTHble  pacuérel.  PopMyna  CIOKHBIX
npoueHToB. Ilpubmmxénnpie BblunMciaeHUs. AOCONIOTHAsT M OTHOCHUTEIbHAs MOTPELIHOCTH.
OcHoBHBIE
mpaBuiia KOMOMHATOpUKU. YacToTa U BepOATHOCTh ciiydailHoro coObiTus. Kiaccuueckoe
onpezeneHue BeposTHocTH. HawanbHble cBeneHus o cratuctuke. llpencraBieHue NaHHBIX B
BUJIe TaOMuL, KPYroBbIX M  CTOJNOYaThIX aAuarpamm, rpaduxoB. CraTHUCTHYECKUE
XapaKTEePUCTUKN COBOKYITHOCTHU JAHHBIX: CpeIHEEe 3HAUCHHE, MOJIa, pa3Max, MeuaHa BhIOOPKU.

Anzedpa ¢ ucmopuueckom pazeumuu.

3apoxieHue anreOpbl, KHUTa O BOCCTAHOBJIEHWM U MPOTHBOIOCTaBIeHMH Myxammena
anb-Xopesmu. Hcropus (opmupoBaHusi Maremaruueckoro s3bika. Kak 3apogmnack umes
KoopauHaT. OTKpBITHE UPPALUOHATBHOCTU. M3 HCTOpUU BOZHUKHOBEHUS (GOPMYI ISl peleHus
ypaBHeHUH 3-i u 4-i crenened. Micropus passutust noHsatus Gpynkuun. Kak 3apoaunace Teopus
BepositHocTell. Yucna Pubonauun. 3amaya JI. Tluzanckoro (PdubonHayum) o0 KpoJMKax.
JI.®. Marnuukwuii. [1.JI. Yeosmmes. H.U. Jlo6auesckuii. B.Sl. bynskoBckuii. A.H. Koimoropos.
®. Buer. II. ®epma. P. Jlekaptr. H. Tapramesa. JI. Kapmano. H. AGens. b. ITlackans. JI.
[Muzanckuii., K. I'ayce.

Conep:xanue kypca «I'eomerpus», 7-9 Kiaccol

Haznaonan zeomempus.

Harnsanele mnpeactaBieHuss O NPOCTPAHCTBEHHBIX (QUrypax: KyO, Napajuieienumnes,
npu3Ma, nupamuia, mwap, chepa, koHyc, HWIMHAP. M300paxeHne npocTpaHCTBEHHBIX (UTYP.
IIpumepsl ceuenuii. MuHororpanHuku. IIpaBunbHble MHOTOrpaHHuku. I[lpumepsl pa3BEPTOK
MHOTOI'PDaHHHUKOB, IMJIMHApPa U KoHyca. Ilonstue oO0béMa; enuHUIbl 00BEMA. OOBEM
IPSIMOYTOJIBHOTO Mapauiesenumnesaa, Kyoa.

I'eomempuueckue guzypol.

IIpsmele u yrasl. Touka, mpsmas, miIockocTb. OTpe3ok, yyd. Yros. Buasl yrios.
Beprukanbusle U cMmexHble yriabl. buccekrpuca yria. IlapamiensHple M Iepecekarolmecs
npsaMele. [lepnenaukyinsapHeie npsmbie. TeopeMbl 0 MapauIeIbHOCTH U NEPHEHAUKYIAPHOCTU
npsameix. llepnenaukynsp u HakioHHass K OpsiMoW. CepelMHHBIN MEPHNEHAUKYISIP K OTPE3KY.
I'eomerpuueckoe Mecto Touek. CBOMCTBA OUCCEKTPUCH! YIila U CEPEIUHHOTO MEPIEHIUKYIIpa K
oTpe3ky. TpeyronpHuk. BpicoTa, MenuaHa, OHCCEKTpHcCa, CpeAHss JIMHHUA TPEYroJIbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHME TPEYrOJIbHUKHU; CBOIMCTBA M MPU3HAKU PaBHOOEIPEHHOIO
TpeyronbHuka. IIpusHaku  paBeHCTBA  TpPEYroJbHUKOB. HepaBeHCTBO  TpEYroJibHHKA.
CooTHOIIEHN MEXIy CTOPOHAMM W yIJIaMH TpeyrojpHuka. Cymma YIJIOB TpEyrojbHHKA.
Buemnue yriel Tpeyronsnauka. Teopema ®aneca. [Togobue tpeyronabuukos. [Tpusnaku nogo0us
TpeyroipHuKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTaHI'€HC OCTPOTO yria
IIPSIMOYTOJIBHOTO TpeyrosibHUKa 1 yrioB oT 0 no 180°; npuBenenue k octpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYroJbHUKOB. (OCHOBHOE TPUTOHOMETPHUECKOE TOXKIeCTBO. Dopmyibl,
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CBA3BIBAIOIIME CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC OJHOIO0 M TOro xe yria. Pemenue
TPEYTrOJIbHUKOB: TEOpEMAa KOCUHYCOB M TEOpPEMa CUHYCOB. 3aMeyaTelIbHble TOUKH TPEYTOJIbHUKA.
UYersipéxyroubnauk. [lapamienorpamMm, ero coiicrBa M mpu3Hakd. IIpsAMOyrosibHMK, KBajpar,
poMO, WX CBOICTBa W TpHU3HAKU. Tpamenus, CpeaHsst JUHHUS Tparnenud. MHOTOYTrOJIbHHK.
Beinykiible  MHOroyrojgpHukud. CymMma yIJIOB BBIIIYKJIOIO MHOIOYroJibHUKA. IIpaBuibHbIe
MHOTOYroJibHUKH. OKpyxHOCTh U Kpyr. Jlyra, xopna. Cekrop, cermeHT. LleHTpanbHbiil yrod,
BIIMCAaHHBIA YroJl, BEJIMYMHA BIIMCAaHHOIO yrija. B3amMHOE pacnosiokeHue mpsAMOu U
OKPYXXHOCTH, IBYX OKpyKHocTeW. KacarenpHas M ceKymlas K OKPY)KHOCTH, MX CBOMCTBA.
Bnucannble U onMcaHHble MHOIOYroJbHUKH. OKpYKHOCTb, BIMCAHHas B TPEYrOJIbHUK, U
OKPYXHOCTb, OIIMCaHHAs OKOJO TpEyrojibHUKA. BIIMCaHHbIE W OIMCAaHHBIE OKPYKHOCTH
IIPAaBUJIBHOTO MHOI'OYTOJIbHHKA W OIIMCaHHBIE OKPY)KHOCTH IIPABUJIBHOIO MHOTOYI'OJIBHMKA.
I'eomerpuueckue npeobpasoBanus. [lonstue o paBenctse guryp. [lonstue o ABMKEHUU: OceBast
U LIEHTpaJlbHasg CUMMETPHH, NapauieibHbIi NepeHoc, noBopoT. [lonarue o nogobun ¢uryp u
romMoTeTHH. [locTpoeHus ¢ MOMONIBIO UPKYIS U JTUHEHKH. OCHOBHBIE 337a4d Ha MOCTPOEHUE:
JIEJICHUE OTPE3Ka IOI0JIaM; IIOCTPOEHHUE yIila, PABHOTO JAaHHOMY; IIOCTPOEHUE TPEYrOJIbHUKA 110
TpEM CTOpOHAM; MOCTPOEHUE MEPIEHIUKYIspa K NpSMON; MOCTPOEHHE OUCCEKTPHUCHI Yyria;
JIEJICHHEe OTpe3Ka Ha N paBHBIX 4YacTed. Pemenue 3agad Ha BBIYMCICHUE, JT0KA3aTENIbCTBO U
MIOCTPOEHUE C UCIIOJIb30BAaHUEM CBOWCTB M3YUEHHBIX QUTYD.

H3zmepenue zeomempuueckux 6enuiuH.

Jlnuna otpeska. PaccrosiHue ot Toukm A0 npsmol. PaccrosiHme mexay napauieabHbIMU
npssMbiMu.  Ilepumerp MHOrOyronpHuka. JlIMHa OKPYXHOCTH, YHCIO T; JJIMHA JYI'd
OKpYyXHOCTH. ['pagycHass mepa yria, COOTBETCTBHE MEXJY BEIWYMHOM LIEHTPAJbHOTO yria U
JUIMHOM Ayru OKpykHOCTH. lloHatme momanu miockux ¢uryp. PaBHOcocTaBieHHbIE U
paBHoBenukue  ¢urypel. Ilnomans  npsmoyronpHuka. [lnomanun — mapamuienorpamma,
TpeyrojpHuKa U Tpanenuu. [lmomans MHOroyronsHuka. Ilnomane kpyra u miomans cekropa.
CooTHolleHHEe MEXKIY IUIOIAIsIMM MOJOOHBIX (uryp. Pemenue 3agauy Ha BBIYMCICHHE U
JI0Ka3aTeNNbCTBO C UCIOJIb30BAHUEM U3YUEHHBIX (GOPMYIIL.

Koopounamput.

VYpaBuenue npsmoi. Koopaumnatel cepenunbl oTpe3ka. @opmysia pacCTOSIHUA MEXIY
JBYMsI TOYKaMU IUNIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bexkmoput.

Jnuna (Monynb) BekTopa. PaBeHcTBo BekropoB. KosmmHeapHsle BekTopbl. KoopauHatsl
BEKTOpa. YMHOXKEHHE BEKTOpPa Ha 4YHCJIO, CyMMa BEKTOPOB, pa3JOKEHHUE BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BeKkTopaM. CKalsipHOEe NPOU3BEACHUE BEKTOPOB.

Teopemuko-mHnodxcecmeennble NOHAMUAL.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHU€ MHOXKECTB IIEPEYMCIICHUEM DJIEMEHTOB,
XapakTepucTuyeckuM cBoiictBoM. [lonmHOkecTBO. OObeAMHEHNE U TIEpEeCeUCHHE MHOXKECTB.

dnemenmul nocuku.

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [loka3aTenabCTBO OT MPOTHUBHOTO.
Teopema, oOparnHas panHoW. Ilpumep u koHTpmpumep. IloHsTHE O pPaBHOCHUIBHOCTH,
CIIEZIOBaHUM, YINOTPEOJCHHE JIOTHUECKUX CBA30K ecau ..., MmO ..., 8 MOM U MOAbKO 6 MOM
cyyae,JOTUYECKUE CBAZKH U, UU.

I'eomempusa 6 ucmopuueckom pazéumuu.

Ot 3emnemepus k reomerpuu. Iludarop u ero mkona. @anec. Apxumen. Iloctpoenue
IIPaBUIIBHBIX MHOTOYroJbHUKOB. Tpucekius yria. KBagpatypa kpyra. ¥YaBoenue kyoa. Mcropus
yucnaa w. 3onotoe ceueHue. «Hauama» Epxmmpa. JI. Ditnep. H. U. JlobaueBckuii. Mcropus
naToro  moctynata. M3o0peTeHne MeToJa  KOOPAMHAT, MO3BOJIIOIIETO  MEPEBOAMUTH
reoMeTpuueckue o0beKThl Ha sA3bIKk anredpsl. P. Jlekapt u II. ®@epma. [Ipumepsl pasnndHbIX
CUCTEM KOOPAMHAT HA IIJIOCKOCTH.
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3. TemaTnuyeckoe MJIaHMPOBaHHe YUeOHOT 0 MpeAMeTAa

MartemaTuka. 5 kjaacce

Konuuecmeo
No Konuuecmeo
Cooeporcanue mamepuana KOHMPONbHBIX
n/n uacoe
paoom
1 | HarypanbHble yncna 20 1
2 | CnoxeHre ¥ BEIYMTAHNUE HATYPATbHBIX YUCEIT 33 2
3 | YMHOXEHUE U JeJICHHEe HATYPAIbHBIX YUCEIT 37 2
4 | OOBIKHOBEHHBIE IpOOH 18 1
5 | lecatuanbie 1poou 48 3
[loBTOpEHue U cucTemaTH3alus yieOHOro MaTepuala 14 1
Hroro yacos 170 10
MarteMmaTnka. 6 Kaacce
Konuuecmeo
No Konuuecmeo
Cooeporcanue mamepuana KOHMPObHBIX
n/n uacoe
pabom
1 | JlemruMoCTh HATypaTbHBIX YHCEI 17 1
2 OOGBIKHOBEHHBIE APOOH 38 3
3 | OTHOIICHUS U TIPOTIOPIINH 28 2
4 PanmonanbHbIe ynciaa U IeiicTBUS HAl HUMA 70 5
5 [ToBTOpEHME U cUcTeMaTU3alKsI Y9eOHOTO 17 1
Marepuasna
HToro yacos 170 12
Auredpa. 7 kaace
Konuuecmeo
No Koauuecmeo
Cooeprrcanue mamepuana KOHMPObHBIX
n/n yacoe
pabom
1 JluneiiHOe ypaBHEHHE C OJIHOI MepeMeHHON 15 1
2 | Llenble BeIpaXeHUs 52 4
3 OyHKIMH 12 1
4 CucremMbl TUHEHHBIX YPaBHEHUH C IBYMS 19 1
TIepeMEeHHBIMU
5 [ToBTOpEHUE U cucTeMaTH3aIU YI1eOHOTO 4 1
Marepuana
HToro yacos 102 8
Auredpa. 8 kaacc
No Konauuecmeo Konauuecmeo
Cooeporcanue mamepuana
n/n uacoe KOHMPOAbHBIX
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pabom

1 PanmonanpHbI€ BEIpaXKEHUS 44 3
2 | Kagpartusle kopuH. JleliCTBUTENBHBIC YNCIIA 25 1
3 | KBagpaTHble ypaBHEHUs 26 2
5 [ToBTOpEHUE U cUCTEMATH3AIUS YIeOHOTO 7 1
Marepuana
HToro yacon 102 7
Auredpa. 9 kaace
Koauuecmeo
No Koauuecmeo
Cooeporcanue mamepuana KOHMPONbHBIX
n/n uacoe
pabom
1 | HepaBencrna 21 1
2 | Kagpatnunas GyHKIuUsS 32 2
3 | DneMeHTHI NPUKIIAIHON MAaTeMAaTHKU 21 1
4 | YucmoBble HOCIEI0BATEILHOCTH 21 1
5 [ToBTOpEHUE M cHCTEMATH3AIUS YIeOHOTO 4 1
Marepuaa
HToro yacon 99 6
I'eomerpus. 7 kiaace
Koauuecmeo
No Koauuecmeo
Cooepowcanue mamepuana KOHMPOIbHBIX
n/n uacoe
pabom
1 HauanpHbie reoMeTpruiecKue CBEICHUS 7 1
2 | TpeyroJbHUKH 14 1
3 | [lapannenbHbIC PSMBIC 9 1
4 CooTHolIeHHE MEX/1y CTOPOHAMH U yIIIaMH 16 5
TPEeYroJbHUKa
5 [ToBTOpenue. Pemenue 3anay. 4 -
Hroro yacos 68 5
I'eomerpus. 8 kiaace
Konauuecmeo
No Konuuecmeo
Cooepoicanue mamepuana KOHmMPOIbHBIX
n/n uacoe
pabom
1 | TloBTOopenue 2 -
2 | UeTbIpexyroJbHUKH 14 1
3 ITmomans 14 1
4 | [lonoGHBIE TPEYrOJIBHUKH 18 2
5 | OKpyXHOCTh 15 1
6 | IloBropenue. Pemenue 3amau. 5 -
HToro yacos 68 5
I'eomerpus. 9 Ki1ace
Konuuecmeo
Ne Konuuecmeo
Cooeporcanue mamepuana KOHmMPOIbHBIX
n/n uacoe
paoom
1 | BekTopsl 8 0
2 Meron koopauHaT 10 1
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CooTHoOIIEHNS MEX Ay CTOPOHAMU U YIiaMu

3 11 1
TpeyroybHuKa. CKaJIipHOE MPOU3BEICHUE BEKTOPOB

4 | JlnuHa OKpYKHOCTH U IJIOLIAAb Kpyra 11 1
5 | JIBmxeHnne 8 1
6 | HavanbHble CBEJICHUS U3 CTEPEOMETPUH 7 0
7 | O0 akcuomax reoMeTpuu 2 -
8 | IloBropenue 9

Hroro yacos 66 4
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