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AnantupoBaHHas paboyasi mporpamma no maremaruke it nered ¢ OB3 3IIP
JUTst 5-9 KJ1accoB cOCTaBlieHa HA OCHOBE CIEAYIOUINX JOKYMEHTOB:

- ®enepanbbiii 3akoH «O0 obOpazoBanuu B Poccuiickoit denepanum» or
29.12.2012 roma Neo 273-®3 (pemakimus oT 02.06.2016, ¢ wu3MEHEHUSIMH U
nornoHeHusMu) http://www.consultant.ru/document/cons_doc LAW 140174/,

- @epaepanbHBIl  TOCYIApCTBEHHBIN 00pa30BATENbHBIA CTAaHAAPT OOIIETO
oOpazoBanus. Ilpukaz Munobpuayku PO Nel897 or 17.12.2010r (B pen. ot
31.12.2015) http://www.consultant.ru/document/cons_doc LAW_ 110255/

- ApanTupoBaHHas OCHOBHas oOIIeoOpa3oBaTeNbHAsl MporpaMMma OOIIETO
obpazoBanus s gereid ¢ OB3 'BOY COLI Nel r.o. Yamaesck. / Pabouune nporpaMmsl
no npeameram OO0 OI'OC 2020-2021 yu.r.

http://39schooll.minobr63.ru/svedeneducation/

- Ilpumepnas mnporpaMma OCHOBHOTO 00miero o00pa3oBaHUSI TIO MaTEMAaTHKE.
Asrtopel: H.A. Bunenkun — M.: «IIpocsemenue», 2019

https :// prosv. ru /_ data / assistance /122/ cb 0 bddd 8-8 eb 7-11 dd -9 bf 4-0019
b9f502d 0. Pdf

PaGouast mporpamma oOecrieueHa yuyeOHUKAMU, BKIIOUEHHBIMU B (heepabHbIN
nepeyeHb Y4eOHUKOB, PEKOMEHI0BaHHBIX MuHOOpHayku Poccuu K MCMOIB30BaHUIO B
o0Opa3oBaTenbLHOM TIpoliecce B 0011e00pa30BaTebHBIX YIPEIKICHUIX:

5 knacc. Maremaruka. Apropel: H.f. Bunenkun — M.: «IIpocBemenue», 2019
6 knacc. Maremartuka. ABropsl: H.S. Bunenkun — M.: «IIpocsemenue», 2019
7 xknacc. Anreopa. Asropel: H.S. Bunenkun — M.: «lIpocsemenne», 2019
8 kimacc. Anre6pa. Asropel: H.S. Bunenkun — M.: «lIpocsemenney, 2019
9 xnacc. Anredpa. Apropel: H.S. Bunenkun — M.: «lIpocsemenue», 2019

Ilnannpyembie pe3y/ibTaTbl

JIMYHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIMU ~ pe3yibTaTaMU MU3Y4YEHHUS npeamera «MaremaTuka»  SBISIOTCA
CIEAYIOIINE KaueCTBa:

— YMEHHE SICHO, TOYHO, IPAMOTHO M3JlaraTb CBOW MBICIM B YCTHOW M NMHCbMEHHOU
peud, TOHUMATh CMBICI IIOCTABJICHHOW 3aJlaud, BBICTPAUBATh AapPryMEHTAIMIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; HE3ABUCUMOCTb U KPUTUYHOCTh MBILIJICHHUS;

— KPUTHUYHOCTb MBIIIJICHUS, YMEHHUE pPACHO3HaBaTh  JIOTUYECKH HEKOPPEKTHBIE
BBICKAQ3bIBaHUS, OTJIMYATH TUIIOTE3Y OT (PaKTa;

- IPE/ICTaBIICHUE O MaTEMaTHYECKON HayKe Kak cpepe 4emoBeuecKon AesITeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAUMMOCTH I PA3BUTUS LIEBUIN3ALIUY;

- KPEaTUBHOCTh MBIIUICHUS, WHUIIMATUBY, HAXOAYUBOCTh, aKTUBHOCTh NPHU PEIICHUU
MaTeMaTUYECKUX 3a/1aY;

- yMEHHWE KOHTPOJWPOBATh TPOLECC W PE3yJbTaT Y4YeOHOH MaTeMaTHYECKON
NEATEIbHOCTH;

- CIIOCOOHOCTh K SMOIIMOHAIIbHOMY BOCIHPHUSATHIO MaTEMaTHUYECKHUX OOBEKTOB, 3ajady,
PEILICHUH, PACCYKICHUM.

MeTtanpeaMeTHbIe pe3yJbTAThI


http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_110255/
http://39school1.minobr63.ru/svedeneducation/

Perynsarusnsie YV /|
— CaMOCTOSITEIbHO OOHAPYKHUBaTh U (POPMYIUPOBATH YUEOHYIO IPOOJIEMY, ONIPEAEIATh
1eJIb YUeOHOM eATeTbHOCTH, BHIOUPATh TEMY IIPOEKTa;
— BBIJIBUTaTh BEPCUU pEIIEHUs POOIEeMbl, OCO3HABATh (M MHTEPIPETUPOBATH B Clydae
HEOOXOJAMMOCTH) KOHEYHBIM pe3yibTaT, BBIOMPATH CPEACTBA IOCTHXKEHUS LIETU U3
IPEIIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENBHO;
— COCTaBJIATh (MHAUBUAYAIbHO WM B IPYIIE) IUIaH pelIeHUs NpoOieMbl (BBIITOJIHEHUS
IIPOEKTA);
— B JINAJIOTE C YYUTETIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUU
OLICHKH.
— noI0upaTh K Kaxa0i npobiemMe (3a1aue) aIecKBaTHYIO €l TEOPETUUYECKYIO MOJIEIIb;
— paborags 1O MNPEIJIOKEHHOMY WIH CaMOCTOSATEIbHO COCTABICHHOMY ILJIaHY,
UCIIOJIB30BaTh HAapsy C OCHOBHBIMU W JIONOJHHUTEIBHBIE CpeICcTBa (CIpaBOYHAs
JUTEPATYpa, CI0KHBIE TPUOOPHI, KOMITBIOTED);
— IUTAHUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;
— CBOOOJHO TMOJIB30BAThCSI BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKM M CaMOOIICHKH,
UCXOJS U3 1IeJIM U UMEIOIIUXCSl KPUTEPUEB, pa3iinyas pe3ybTaT U ClIOCOObI AEHCTBUIA;
— B XOJI€ IIPE/ICTaBJICHUS MMPOEKTA AaBaTh OLIEHKY €r0 pe3yJbTaTaM;
— CaMOCTOSITEIbHO OCO3HAaBaTh NMPUYMHBI CBOETO yCIe€Xa WIH HEyClleXa U HaXOIUTh
CI0CcOOBI BBIXO/1a U3 CUTYallUU HEYCIIEXa;
— yYMETh OLEHUTh CTENEeHb YCHENTHOCTH CBOECW HHAMBUAYAJIBHOM 00pa3oBaTENbHOU
NEeSATEIbHOCTH.
ITo3naBarenbubie Y'Y/
— aHAJIM3UPOBATh, CPAaBHUBATh, KJIacCU(ULIUPOBATH U 00001aTh (PaKThl U SIBJICHMUS;
— OCYUIECTBJISITh CPABHEHUE U KJIACCU(IUKAIUIO, CAMOCTOSITENIbHO BHIOMPAs OCHOBaHUS
U KPUTEPUH JJIs1 YKa3aHHBIX JIOTHYECKUX Oepaluii;
— CTPOUTH JIOTUYECKM OOOCHOBAHHOE pacCCy’KICHHE, BKIIIOUAIOILIEE YCTAHOBIICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH;
— cO37aBaTh MaTeMaTUYECKHE MOJEINH;
— COCTaBJISITh TE3UCHI, Pa3IMUHbIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.);
- mpeoOpa3oBbiBaTh MHGOPMALMIO W3 OJHOIO BUAA B JApPYrod (TaOiMIly B TEKCT,
JUarpaMMmy M 1p.);
— YMETh OIpEAeNsATh BO3MOXHBIE MCTOYHUKU HEOOXOAMMBIX CBEIEHUI, MPOU3BOAUTH
NOUCK MH(OPMALIMH, aHAIU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTH;
— caMOMY CO03/1aBaTh UCTOYHHMKHU MH(OPMAIIMK Pa3HOTO TUIA U JIJISl PA3HBIX ayJIUTOPHH,
coOmo1aTh HHOOPMAITMOHHYIO TUTHEHY U TTpaBuiia HHPOPMAIIMOHHOM 0€30MacHOCTH;
— YMETb HCIIOJIb30BATh KOMIIBIOTEPHBIE MW KOMMYHHMKAIMOHHBIE TEXHOJIOTMHM Kak
WHCTPYMEHT JJIsl JOCTUKEHUSI CBOUX LIEJICH;

—  WUCIOJIb30BaHME  MATEMaTUYeCKMX  3HAHUM U1 pEeleHus  Pa3iIu4HbIX
MaTeMaTHYeCKUX 3a7a4 U OLIEHKH MOJIyYEHHbIX PE3yJIbTaTOB.
KommynukarusHabie Y'Y /I
— CaMOCTOSITEIBHO OPraHU30BBIBaTh yUeOHOE B3aUMOJEIHCTBUE B Ipynne (OnpenesnsTh
oO0IIKe LeIH, JOTOBapUBATHCA APYT C APYTOM U T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUs, IPUBOAUTH apTyMEHTBI, HOATBEPKAas UX (PaKTaMu;
— B IUCKYCCUU YMETh BBIIBUHYTh KOHTPAPTyMEHTHI,
— YYUTBCA KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
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— TMOHUMAas MO3UIMIO APYroro, pas3jinyaTh B €ro peud: MHEHHE (TOYKY 3pEHHUs),
JTOKA3aTeNIbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUU;
— YMETb B3IUIIHYTh Ha CUTYalLMIO ¢ MHOW MO3MIMHU U JOTOBAPUBATHCS C JIFOJABMH HHBIX
MO3UIINH.
[IpenMeTHbIE pe3yIbTaThl U3YyUEHHS Kypca «MaTeMaTnkay:
- oByIaJieHue 0a30BbIM MOHATUHHBIM aIlllapaToM IO OCHOBHBIM pasjieiaM COAepKaHUs,
IpecTaBiIeHe 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YHCII0, FeoMeTpuueckas (urypa,
ypaBHeHHUE, (QYHKUHSA, BEPOSATHOCTh) KaK BAXKHEHIIMX MaTeMAaTHUYECKUX MOESX,
ITO3BOJIAIOIIMX ONMCHIBATh U U3y4aTh PEAJIbHBIC IPOLECCHI U SIBJICHHUS;
- yMeHue paboTaTb C MaTeMaTHYECKMM TEKCTOM (aHaJIM3UpOBATh, W3BIIECKATh
HE00X0AUMYI0 MH(OPMAIIUIO), TPAMOTHO MPUMEHSATh MATEMATUUYECKYO TEPMUHOIOTHIO
Y CUMBOJIMKY, HCTIOJIb30BaTh PA3JIMYHbBIC SI3bIKM MATEMATHKU;
- YMEHHE NpPOBOJUTH KiIacCU(PUKAIMM, JIOTHYECKHE OOOCHOBAHMS, J10Ka3aTeIbCTBa
MaTeMaTUYECKNX YTBEPKIACHUN;
- yYyMEHUE pacro3HaBaTh BHJAbl MAaTEMaTUYECKUX  YTBEPKJICHUU (AKCHOMBI,
OIpe/ieNIeHus, TEOPEMBI U Jp.), PsMbIe U 0OpaTHBIE TEOPEMBI;
- pa3BUTHE MNPEICTABICHUNA O YHCIE W YHUCIOBBIX CUCTEMax OT HATyPAJIBHBIX [0
JNEUCTBUTEIBHBIX  YHMCEJN,  OBJIAJCHUE  HAaBbIKAMM  YCTHBIX,  IHMCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUI;
- OBJIaJICHUE CHUMBOJBHBIM SI3bIKOM aJIr€Ophl, IPUEMAaMH BBIIIOJHEHUS TOXKIECTBEHHbBIX
npeoOpa3oBaHUll  PALMOHANBHBIX  BBIPAXKEHMM, PpEIICHUS ypaBHEHWH, CHUCTEM
YPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHE MCIOJIB30BaTh UACI0 KOOPANHAT
Ha IUIOCKOCTH JUIA HWHTEpPIPETAlMd YPaBHEHWM, HEPAaBEHCTB, CHUCTEM, YyMEHUE
IPUMEHATH anreOpandeckue npeoOpa3oBaHus, anmnapaT ypaBHEHUN U HEPaBEHCTB IJIs
penieHus 3aa4 U3 pa3IndHbIX PA3AENoB Kypca;
- OBJaJIeHUE CHUCTeMON (YHKIMOHAIBHBIX MOHATHH, (DYHKIMOHAJIBHBIM SI3BIKOM H
CUMBOJIMKOM, yMEHHE Ha OCHOBE (YHKIMOHAIBHO-Tpa(pUUECKUX MpeaCcTaBICHUMI
ONMCHIBATh U AHAIM3UPOBATH PEaJIbHBIE 3ABUCHMOCTH;
- OBJIaJICHHE OCHOBHBIMU CIOCOOAMHU MPEICTABICHUS W AaHAJIN3a CTATUCTUYECKHX
JQHHBIX; HAJIMYMAE IPEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM
MHUPE U O PA3JIUYHBIX CIIOCO0aX UX U3YUECHHUS, O BEPOSITHOCTHBIX MOJENSIX;
- OBJIAJICHUE TEOMETPUYECKHM SI3bIKOM, YMEHHE HWCIOJIb30BaTh €ro I OIUCAHHUA
IIPEAMETOB OKPYXKAIOIIEro MHUpa, Pa3sBUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHUU H
N300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOCHUI;
- YCBOCHHE CHUCTEMATUYECKUX 3HAHUM O TUIOCKUX (UTypax U UX CBOMCTBAaX, a TaKXe Ha
HaIJIsiJHOM YPOBHE — O IPOCTEHMIIMX NMPOCTPAHCTBEHHBIX TEJIAX, YMEHUE NPHUMEHATH
CUCTEMATUYECKHE 3HAHUSI O HUX JUIS PEIICHHS FE€OMETPUUECKUX U IPAKTUYECKUX 3a/aY;
- YMEHHS U3MEPSTh JJIMHBI OTPE3KOB, BEITUUYMHBI YIJIOB, UCIOJIb30BaTh (POPMYIIbI TS
HaXO0KJICHUS MEPUMETPOB, TUIOMIaIel U 00HEMOB T€OMETPUUYECKUX (PUryp;
- YMEHUE IIPUMEHATh U3YUYCHHBIE MOHATHUSA, PE3YyJIbTaThl, METOABI JJI PELICHUs 3a7ad
MIPAKTUYECKOI0 XapakTepa U 3aJad U3 CMEXHBIX JUCLMIUIMH C UCHOJb30BAaHUEM IIpU
HEO0OXOJAMMOCTH CITPABOYHBIX MATEPUATIOB, KAIbKYJISTOPA, KOMIBIOTEPA.
IIpeameTHbIE pe3yJIbTATHI

BeinmyckHUK HayuuTcs B 5-6 kjaccax (il MCIOJIB30BaHUS B IIOBCEIHEBHOMU
KU3HHU W O0ecnedYeHUs BO3MOKHOCTH YCHEIIHOIO MPOJOJDKEHHs oOpa3oBaHUs Ha
0a30BOM yPOBHE)



OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMU: MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTH;

3a71aBaTh MHOYKECTBA NEPEUNCICHUEM UX DJIEMEHTOB;

HaxOoJUTh NIepeceueHue, 00beAMHEHNE, TIOAMHOKECTBO B MPOCTEUIIINX CUTYAIUSIX.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NMPeIMETOB:

pacrno3HaBaTh JIOTUUYECKU HEKOPPEKTHBIC BHICKA3bIBAHMUSI.

Yucia

OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypaJIbHOE YHUCIIO, IIEJ0€ YHUCIIO,
OOBIKHOBEHHAS APOOb, ACCATUYHAS IPOOh, CMEIIAHHOE YHCIIO, PAIMOHATIBLHOE YUCIIO;
HCIIOJIb30BaTh CBOMCTBA YUCEN U MIPaBUjIa ACHCTBHUM C pallMOHAIBHBIMHU YHCIIAMH TIPH
BBITIOJTHCHUHY BBIUMCIICHU;

WCMOJIb30BaTh MPU3HAKU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBITOTHEHUN BBIYUCICHUAN
Y PEILICHUHU HECJIOKHBIX 3a71a4;

BBITIOJTHATh OKPYTJICHUE PAIIMOHATIBHBIX YUCET B COOTBETCTBUU C IIPaBUJIAMU;
CpaBHUBATh PallMOHAJILHBIC YUCIIA.

B noBceHeBHOI JKM3HU M IPHU U3Y4YEHUM JPYTUX NPeAMETOB:

OIICHUBATh PE3yIbTaThl BEIYMCICHUHN IIPH PEIICHUH MPAKTUUECKUX 3a]1ay;

BBITIOJTHSITh CPABHEHUE YUCEI B PEATTbHBIX CUTYAIIUSX;

COCTAaBJISITh YHCJIOBBIE BBIPAKEHHS TPH PEIICHUH MPaKTUUYECKUX 3ajJad M 3ajad U3
JIPYTUX y4eOHBIX MTPEAMETOB.

CraTucTuKa U TeOpHsl BepOsiTHOCTEl

[IpencrapisTh JaHHBIE B BUJI€ TaOJUII, JUArPAMM,

YUTaTh HH(POPMAITUIO, TIPEICTABIICHHYIO B BHJIC TaOJUIIBI, JUATPAMMBI.

TexcToBbIE 3a1a4YU

Pemiath HecnoXXHBIE CIOKETHBIE 3a/laud Pa3HbIX THUIIOB Ha BCce apudmeTuyeckue
JICUCTBUSL;

CTPOHUTH MOJICNIb YCIIOBUS 3a7auyd (B BHJE TAOJUIIBI, CXEMbI, PUCYHKA), B KOTOPOM
JTaHbI 3HAYEHUS JIBYX U3 TPEX B3aHMOCBSI3aHHBIX BEJIMYMH, C I[EIbI0 TTOMCKA PEIICHUS
3a7a4u;

OCYILIECTBIIATH CITOCOO IMOUCKA PEIICHUS 3a/1aud, B KOTOPOM PaCCYKJICHHE CTPOUTCS
OT YCJIOBHSI K TPeOOBAaHHUIO WM OT TPEOOBAHUS K YCIIOBUIO;

COCTABJIAThH IUIAH PEIICHUS 3a/1auu;

BBIJICJISITH dTAIbl PEIICHUS 3a/1a4H;

WHTEPIPETUPOBATh  BBIYMCIIMTENBbHBIC  pPE3yJbTaThl B  3ajlaue, HCCIICI0BATh
MOJIy4YE€HHOE pellieHre 3a1a4u;

3HATh Pa3IMYHE CKOPOCTEH 00BEKTa B CTOSYCH BOJIE, POTUB TCUCHUS U 110 TCUCHHUIO
peKu;

peraTh 3aa4i Ha HaXOKJICHHE YaCTH YMClia U 9uciia 1o ero 4acTu;

pemarb 3aJa4d  pasHbIX TUIOB (Ha paboTy, Ha TOKYNKH, Ha JBUXKEHUE),
CBSI3BIBAIOIIMX TPHU BEJIMUMHBI, BBIACIATH 3TH BEIUYUHBI U OTHOIICHHUS MEXY HUMM;
HaxOJUTh MPOLEHT OT YMCJIa, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOILIEHTHOE
OTHOIIIEHUE JBYX YHCEJ, HAXOAUTh IMPOIEHTHOE CHIKEHUE WM MPOIEHTHOE
TIOBBINICHUE BEJTUYUHBI;

peliaTh HECJIOKHBIE JIOTHYECKHUE 3a/1a4ld METOJIOM PacCyKICHHUH.

B noBcegHeBHOM KU3HU M TIPU U3YYEHHH PYTUX MPeIMETOB:

BBIJIBUTATh THIOTE3bl O BO3MOKHBIX MPEACIbHBIX 3HAYEHHUSX MCKOMBIX BEJIWMYUH B
3a/1a4e (1neaaTh MPUKUAKY)



Harasanas reomerpus. I'eomerpuyeckue ¢purypsi

OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUIMH: (QUIypa, TOYKA, OTPE3OK, MpsMas,
Jqyd, JIOMaHasi, YToJ, MHOIOYIOJIbHHK, TpPEYIOJbHUK M  YETBIPEXYTrOJIbHUK,
MPSMOYTOJIbHUK M KBaAPAaT, OKPY>KHOCTh U KPYT, MPSAMOYTOJIbHBIN Mapaiesaenunes,
KyO, map. M300paxaTe uzydaemble (QUIypbl OT PYKHM M C MOMOILIBIO JIMHEWKU H
LUPKYJISL.

B noBceqHeBHOM KM3HU U TP U3Y4YEeHHUH APYTUX NPeIMETOB:

pemaTh NpakTUYECKUE 3aJja4u ¢ TPUMEHEHUEM MPOCTEUIINX CBOUCTB (UTyD.
N3mepennsi M BbIYUCTIEHUS

BBITIOJIHATh M3MEPEHUE [UJINH, PACCTOSHWM, BEJIMYMH VYIJIOB, C IOMOIIbBIO
WHCTPYMEHTOB JIJII U3MEPEHUM JIJTUH U YTJIOB;

BBIYUCIISTH IUIOMIAAN TPSIMOYTOIBHUKOB.

B noBcexHeBHOI JKU3HU M IPU U3YYEHUM APYTUX NMPeAMETOB:

BBIYMCIISITh PACCTOSIHUSI HAa MECTHOCTM B CTaHAAPTHBIX CUTYalMsIX, ILIOIIAJH
MPSIMOYTOJILHUKOB;

BBITIOJTHATH IIPOCTEHINHE TTOCTPOCHHS U M3MEPEHUs] Ha MECTHOCTH, HEOOXOIUMEIC B
pEATBHOM KU3HU.

HUcropus MmaTeMaTUKHU

OMUCHIBATh OTJEIbHBIEC BBIAAIOIIMECS PE3yJbTaThl, MOJIYYEHHbIE B XOJI€ Pa3BUTHS
MaTEMaTHKH KaK HayKH;

3HATh NMPUMEPbl MATEMATUUECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOM
Y BCEMUPHOW UCTOPUEM.

BbIyCKHUK TMOJYYMT BO3MOKHOCTH HAay4YuThbcd B 5-6 kjiaaccax (mist
o0ecreyeHnsi BO3MOKHOCTH YCIEIIHOTO MPOA0JIKeHUs1 00pa30oBaHus HA 0a30BOM
U yrjiy0JIeHHOM YPOBHSX)

JJieMeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

OnepupoBaTh TMOHITUAMHU: MHOXECTBO, XapaKTEPUCTUKU MHOKECTBA, DSJIEMEHT
MHOXECTBa, IIyCTOE€, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOJMHOXKECTBO,
MIPUHAJIJICKHOCTb,

OTIPENIENIATh MPUHAICKHOCTh 3JIEMEHTa MHOKECTBY, OOBEIMHCHUIO U TIEPECCUCHHIO
MHOJKECTB; 3a/1aBaTh MHOKECTBO C TTOMOIIBIO MIEPEUHCIIECHUS SIIEMEHTOB, CIIOBECHOTO
OITHCaHMSI.

B noBcexHeBHOII JKU3HU M IPY U3YYEHUM APYTUX NPeAMETOB:

pacno3HaBaTh JOTUUYECKU HEKOPPEKTHBIC BBICKA3bIBAHUS,

CTPOUTH IEMOYKH YMO3AKIIOUEHU Ha OCHOBE UCIOJIb30BAHUS TTPABIIT JIOTHKHU.
Yucaa

OnepupoBaTh MOHATUSMU: HATypajJbHOE UYMCJIO, MHOXXECTBO HATypajbHBIX YHCEII,
1[EJI0€ YUCJI0, MHOYKECTBO IIECJIBIX YHCEJ, OOBIKHOBEHHAs APO0b, eCITUYHAsT IpOOb,
CMEIIAHHOE YHCJIO, PAlAOHAIBHOE YHCIIO, MHOXECTBO PAlHOHAIBHBIX YHCEIL,
reoMeTpuuecKasi MHTEPHpETaLUs HaTypalbHbIX, LIEJIBbIX, PAllUOHAIbHBIX;

MMOHUMATh U OOBSICHATH CMBICIT TTO3UIITMOHHOM 3aMUCH HATYPAJIbHOTO YHCIIA;
BBITIOTHSITh BBIYMCIICHUS, B TOM YKCJI€ C UCIOJIb30BaHUEM MPUEMOB PAIllMOHATBHBIX
BBIYUCJICHUN, 000CHOBBIBAThH aJTOPUTMBI BBITOTHEHUS ICHCTBUI;

UCIIOJIb30BaTh TNpHU3HAKU jAeauMmoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u
MPOU3BEJACHUS 4YHCENl TP BBHIMIOJHEHWU BBIYMCICHUM W PEIICHUH 3ajad,
000CHOBBIBATh MIPU3HAKH JCTUMOCTH;

BBITIOJIHATH OKPYTJICHHUE PAIMOHAJIBHBIX YHUCEI C 3aJITaHHON TOYHOCTBIO;
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YIOPSA0UYUBATh YKCTIA, 3aIMUCAHHBIC B BUJIE OOBIKHOBEHHBIX U JIECSITUYHBIX JPOOCH;
Haxoauth HOJ] n1 HOK uucen n ucnonbs30BaTh UX OpU PELIEHUN 33/13;.

ONEPUPOBATH TMOHATUEM MOIAYJb YHUCIA, TEOMETPUYECKas HHTEPHpPETAIUs MOIYJIS
qucla.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NMPeIMETOB:

MPUMEHSTh TpaBuia MPUOTKCHHBIX BBIUMCICHUN TPU PEIMICHUH TPAKTUYECKUX
3a/lay ¥ PeIleHUH 3a/1a4 APYTUX y4eOHBIX MPEIMETOB;

BBITIOIHATh CpPAaBHEHUE PE3YJIbTATOB BBIYUCICHUW TMPU PEIICHUU MPAKTUUECKUX
3a/1a4, B TOM YHUCJI€ MPUOTMKCHHBIX BRIYUCICHUM;

COCTAaBIIAITb YHUCJIOBBIE BBIPAXKEHHUS W OLCHUBATh WX 3HAYEHHUS IIPU PELICHUU
MPaKTUYECKUX 3aJ1ay M 33/1a4 U3 IPYTrux y4eOHBIX IPEIMETOB.

YpaBHeHHs 1 HEPaBeHCTBA

OnepupoBaTh MOHATUSIMU: PABEHCTBO, UYMUCIOBOE PABEHCTBO, YPaBHEHHE, KOPEHb
ypaBHEHUS, pELlICHUE YPaBHEHUS, YUCIIOBOE HEPABEHCTRO.

CraTncTiKa M Teopusi BeposiTHOCTEM

OnepupoBaTh NOHATUSIMH: CTOJIOYATHIE U KPYrOBBIE AMArPAMMBbI, TAOJIUIIbI JAHHBIX,
cpenHee apudMeTHuuecKoe,

U3BJIEKaTh, MH(OPMALIMIO, TPEICTABICHHYIO B TA0IMIIaX, HA AMarpaMmMmax;
COCTaBJISITh TAOJUIIBI, CTPOUTH TUArPAMMbl HA OCHOBE JTAHHBIX.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH IPYTUX MPeIMeETOB:

M3BJIEKaTh, HHTEPIIPETUPOBATH U MPE0OPa30BbIBATh HH(POPMALUIO, MPEACTABICHHYIO
B Ta0JIMIAX U HAa IHarpaMmax, OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX
MPOLIECCOB U SBJICHUU.

TexcToBbIE 3a1a4YU

PewaTe npocTbie U CIOKHBIE 33[]a4l PAa3HBIX TUIIOB, @ TAKXKE 3aJa4M MOBBILICHHOM
TPYAHOCTH;

HCIIOJIb30BaTh Pa3HbIE€ KPATKHE 3alKMCH KaK MOJIENIA TEKCTOB CJIOXHBIX 3a7ad AJis
MOCTPOEHUS MOMCKOBOM CXEMbI U PEILIeHUs 3a/1a4;

3HATh U MPUMEHITH 00a criocoda MoucKa pemeHus 3aaad (0T TpeOOBaHMs K yCIOBUIO
U OT YCJIOBUS K TPEOOBAHHMIO);

MOJIEJIUPOBATh PACCYXKIEHUS IIPU MOUCKE PEHIeHUs 3a]1ay C MOMOIIbIO rpad-CXEeMBbI;
BBIJCJISITH 3TAIlbl PEIICHUS 3314l U COJIEPKaHUE KaXAO0ro 3Tara;

MHTEPIPETUPOBATh  BBIYUCIMUTENbHBIE  pE3yJbTaTbl B  3ajlade, HCCIIEIOBAThH
MOJIyYE€HHOE pEUICHUE 3a4a4H;

aHAJIM3UPOBATh BCEBO3MOKHbBIE CUTyallMM B3aMMHOT'O PACIIOIOKEHUS IBYX OOBEKTOB
U W3MEHEHHE HMX XapaKTEPUCTHUK IPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BpeMH,
pacCcTOsTHUE) MPU PEIICHUH 3aJ1ay Ha JBUKEHHUE ABYX 0OBEKTOB KaK B OJHOM, TaK U B
MIPOTUBOIOJIOKHBIX HAIIPABIICHUSX;

MCCJIE0BATh BCEBO3MOXKHBIE CUTYyallUU MPU PEIICHHUU 33/1a4 Ha JBUYKEHUE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

penaTh pa3sHOoOOpa3HbIE 3a/1aUn «Ha YacTh»,

pemaTh 1 000CHOBBIBATh CBOE PEILICHHE 33/1au (BBIACIATh MATEMATUYECKYIO OCHOBY)
Ha HaXOKJICHHE YaCTH YMCJIa U YKCJIa MO0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMbICTIA
npoou;

OCO3HABaTh U OOBACHATH UICHTHUYHOCTH 3aJjay Pa3HBIX TUIIOB, CBA3BIBAIOIINX TPU
BeMYMHBI (HAa PadOTy, HA TOKYNKH, HA JBIKCHHE); BBIJACIATH 3TH BEIWYUHBI U



OTHOIIICHUS MEXJYy HHUMH, TPUMEHATh WX MPU PEIICHUH 3aj]ad, KOHCTPYHPOBATH
COOCTBEHHbIE 33/1a4M YKA3aHHbBIX TUIIOB.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHH APYTUX MPeIMETOB:

BBIJICJISITh TPU PEHICHUM 3a7ad XapaKTePUCTUKU paccMaTpuBacMOW B 3ajade
CUTyallud, OTJIHUYHBIE OT pealbHbIX (T€, OT KOTOPHIX a0CTParupoBAINCH),
KOHCTPYHUPOBATh HOBBIE CUTYallUU C YYETOM ATUX XapPAKTEPUCTUK, B YACTHOCTH, MPHU
pENIeHUH 3a]a4 Ha KOHIIEHTPAIIMHU, YUYUTHIBATh IJIOTHOCThH BEUIECTBA;

peraTh U KOHCTPYUPOBATh 3aJja4l HA OCHOBE PACCMOTPEHUS pealIbHBIX CUTYyallul, B
KOTOPBIX HE TPeOYEeTCsl TOUHBIN BRIUUCIUTEIIbHBIA PE3YJIbTAT;

peniath 3a7a4u Ha JBUXKEHUE TIO pEeKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.
Harasanas reomerpus. I'eomerpudeckue ¢purypsl

W3Bnekarb,  WHTEpOpETUpPOBaTH W MOpeoOpa3oBbiBaTh  UH(pOpManuio O
reOMeTPUYECKUX (QUTYypax, MPEJCTaBICHHYIO Ha YepTexKax;

n3o0paxkaTb u3y4daeMble (QUTYPHl OT PYKH U C TIOMOIIBIO KOMITBIOTEPHBIX
WHCTPYMEHTOB.

N3mepennsi M BIYMCJICHUSA

BBITIOJIHATh U3MEPEHHE JUIMH, PACCTOSIHUM, BEJIWYUH YIJIOB, C TOMOIIBIO
WHCTPYMEHTOB JIJI1 U3MEPEHUM JIJTUH U YTJIOB;

BBIYUCIISTh IUIONIAAM TPSMOYTOJBHUKOB, KBaJApPAaTOB, OOBEMBI MPSAMOYTOJbHBIX
napajuieJenuneoB, KyOos.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH IPYTUX MPeIMETOB:

BBIYUCIISIT PACCTOSHUST HAa MECTHOCTU B CTaHAAPTHBIX CHUTyalMsX, IUIOMIAIH
YY4aCTKOB MPSIMOYTOJIbHOM (hOpMBI, 00EMBI KOMHAT;

BBITIOJIHATDh MPOCTEUINE MOCTPOCHHUSI Ha MECTHOCTH, HEOOXOJMMbIE B pealbHOU
KU3HU;

OIICHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYIKAIOIIETO MUPA.

HUcrTopust MaTeMaTUKH

XapaxkTepu3oBaTh BKJIAJl BBIIAIOIIUXCSI MaTeMaTUKOB B Pa3BUTHE MaTEMAaTHUKU U
WHBIX HAYYHBIX 00JIacTeH.

BorinyckHuK HaydyuTces B 7-9 Kiaccax (il MCIIOJIb30BAHNS B MIOBCEIHEBHOM
’KM3HU U o0ecrevyeHHus1 BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKeHNs 00Pa30BaHUs Ha
0a30BOM ypOBHe)

JJIeMeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTUKH

OnepupoBarth Ha 0a30BOM YpPOBHE MOHATHSIMHU: MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTH;

3a/1aBaTh MHOKECTBA NEPEUYUCICHUEM UX DJIEMEHTOB;

HAXOJUTh NIEpeceuyeHre, 00beIMHEHNE, TOJIMHOXKECTBO B IPOCTEUIIINX CUTYAIUAX;
ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMH: ONpENENICHUE, aKCHMOMa, Teopema,
JI0Ka3aTeIbCTBO;

MIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIsI IOATBEPKICHHS CBOUX BbICKA3bIBAHUIA.
B noBcegHeBHOM KU3HU M TIPU U3YYEHHH PYTUX NMPeIMETOB:

UCIIOJIb30BaTh TpaUuecKoe NPECTABICHUE MHOMKECTB ISl ONMCAHUSA PEaIbHBIX
MPOIIECCOB U SBJIICHUM, TP PEIICHUH 3a]1a4 IPYTUX YUYEOHBIX MPEIMETOB.

Yucaa

OnepupoBaTh Ha 0a30BOM YpPOBHE NOHATHUSMHU: HATypaJbHOE YHCIIO, LIEJIOE YHUCIIO,
OOBIKHOBEHHAsI APOOb, ACCATUIHAS TPOOb, CMEIIaHHAs TP00b, pallMOHATBLHOE YHCIIO,
apu(pMETHUECKUN KBaAPATHBIN KOPEHbD;



HCII0JIb30BaTh CBOMCTBA YUCEIl U NpaBUjla JCUCTBUN IPU BBITIOJIHEHUU BbIYUCIICHUN;
WCNOJIb30BaTh MPU3HAKHU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBITOTHEHUN BBIYUCIECHUAN
Y PELLICHUU HECJIOKHBIX 331a4;

BBIIIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YUCET B COOTBETCTBUU C IIPaBUJIAMHU;
OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJ0KUTEIBHOTO LEJIOT0 YUCIA;
pacrno3HaBaTh PAlMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIIA;

CpPaBHUBATH YUCJIA.

B noBce1HeBHOI KM3HU U NP U3YYEHUH APYTUX MPEIMETOB:

OLICHUBATh PE3YJIbTATHI BEBIYMCICHUN IPU PELIEHUH TPAKTUYECKUX 3a/1aY;

BBITIOJIHATH CPAaBHEHHUE YUCEIl B PEAJIbHBIX CUTYaALIUSIX;

COCTABJISATh YMCJIOBBIE BBIPAXKEHUS IPU PEIICHUM NPAKTHUYECKUX 3a]ad M 3aJad U3
JIPYTUX y4eOHBIX MPEAMETOB.

ToxknecTBeHHbIE MPe0OPaA30BaAHUA

BbINONHATE HECNOKHBIE MPeoOpa3oBaHUs JJIS BBIYMCICHHS 3HAYEHHM YHUCIOBBIX
BBIPAXEHNW, COJAEPKAINX CTENIEHN C HATYPAJIbHBIM IOKA3aTENEM, CTEIIEHU C LEIBIM
OTPHULATENBHBIM ITI0KA3aTEIIEM;

BBITIOJIHATh HECJIOKHBIE MPEeoOpa3oBaHUs IIENIBIX BBHIPAKEHUI: pacKpbIBaTh CKOOKH,
MPUBOJUTH NOJOOHBIE CIaraeMble;

UCIIONIb30BaTh (POPMyJIBl COKPAIIEHHOTO YMHOXKE€HHS (KBaJpaT CYMMBI, KBajpar
pPa3HOCTH, Ppa3HOCTh KBAAPAaTOB) [Jisi YINPOIICHWS BBIYUCICHUN  3HAYCHUI
BBIPAKCHU;

BBIIIOJIHATh  HECJIOKHBIE MPEoOpa3OBaHMsl JAPOOHO-TMHEHHBIX BBIPAXKEHUN U
BBIPAKEHUU C KBAJAPATHBIMUA KOPHSMU.

B noBcexHeBHOM KU3HU M IPH U3YYEHUM APYIUX NPEAMETOB:

ITIOHMMATh CMBICJI 3aIIUCH YHCJIa B CTAHAAPTHOM BUJE;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHIAPTHASI 3aMUCh YHCIIay.
YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHAMH: PABEHCTBO, YHUCIOBOE PABEHCTBO,
YpPaBHEHHME, KOPEHb YPABHEHHWs, PEUICHUE YPAaBHEHUs, YMCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEILICHUE HEPABEHCTBA;

IIPOBEPATH CHPABEIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

pemaTh JMHEHHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOIAIIMECST K
JIMHCHUHBIM;

pelIaTh CUCTEMBI HECJIOKHBIX JJUHEUHBIX YPABHEHUM, HEPABEHCTB;

MIPOBEPATD, SIBISIETCS JIM JAHHOE YMCIIO PEIICHHEM YpaBHEHHUS (HEPaBEHCTBA);
penaTh KBajgpaTHbIC YpaBHEHUS 10 PopMyJie KOPHEH KBaIPATHOTO YPaBHCHHUS;
M300pakaTh PEIICHUs] HEPABEHCTB U MX CUCTEM Ha YHCIIOBOM MPSIMOH.

B noBcexHeBHOI )KU3HU M NIPHU U3YYEHUM APYTUX NPEAMETOB:

COCTABJIATh M pEIIaTh JIMHEMHBIE YPABHEHHUs IIPU PELICHHUM 33]a4, BO3HUKAIOIINX B
JIPYTUX YYEOHBIX TPeIMETaxX.

DOyHKUNHA

Haxonuth 3HaueHre (PyHKIUU 1O 33JaHHOMY 3HAYEHUIO ApTyMEHTa;

HAXOJIUTh 3HAYCHHE apryMeHTa MO 3aJaHHOMY 3HAYCHHIO (DYHKIMH B HECIOXKHBIX
CUTYalUsX;

ONPENENIATh MOJIOKEHUE TOYKH II0 €€ KOOpAWHATaM, KOOPAHWHATBI TOYKU IO €€
ITOJIO’KEHUIO Ha KOOPJANHATHON INTIOCKOCTH;



1o rpaduKy HaXOAUTh 00JIACTh ONPEACIICHHS], MHOXECTBO 3HAUCHUN, HYJIU (PYHKIUH,
MPOMEKYTKH  3HAKONOCTOSIHCTBA, TMPOMEXYTKA BO3pacTaHusi M  yObIBaHMS,
HauOoJIbIlIee U HAUMEHBIIIEEe 3HaYeHUsT QYHKIINU;

CTPOUTH IpauK TMHEHHON PYHKIUY;

MIPOBEPATH, ABISAETCA JIU JaHHBIA rpaduk rpaduKoM 3a1aHHON (PYHKUIUU (JMHEHWHOMH,
KB/IpaTUYHOM, 0OpPATHON TIPOMOPIIMOHATILHOCTH);

onpenensaTh NPUOIMKEHHBIE 3HAYCHHUS KOOPJMHAT TOYKU MEepecedeHusi rpadukoB
byHKIM;

ornepupoBaTh  Ha  0a30BOM  YpPOBHE  MOHATHSMH:  IOCJIEIOBATEIHLHOCTD,
apu(mMeTHiecKas Mporpeccus, reoMeTpruiecKkasi Iporpeccus;

pemarb 3a7aud Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET ObITh MOJIyYeH
HETMOCPEICTBEHHBIM MO/ICU€TOM 0€3 mpuMeHeHus (opMyIL.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPeIMETOB:

UCII0JIb30BaTh TpaUKU peajbHbIX MPOLECCOB U 3aBUCUMOCTEH sl ONpe/IesIeHUsT uX
CBOMCTB (HauOONbIIMNE W HAUMEHBIIME 3HAYEHUS, MPOMEKYTKHM BO3pACTaHUS U
yOBIBaHMS, 00IACTH MOJOKUTETBHBIX U OTPUIATEIBHBIX 3HAYEHUHN U T.11.);
MCIIOJIb30BaTh CBOMCTBA JIMHEWHOW (YHKIMU U ee rpaduk MpH perieHUuH 3a7ad u3
JIPYTUX YYCOHBIX TPEIMETOB.

CraTtucTuka U TeoOpus BeposiTHOCTE

Nmers mpencTaBieHHME O CTATUCTUYECKUX — XapaKTEPUCTHUKAX, BEPOSTHOCTU
CIIy4aifiHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;

pemiarb ~ OpocTeilmue ~ KOMOMHATOpPHBIE — 3aJadyd  METOJAOM  OpsIMOro |
OpraHU30BaHHOTO TIepedopa;

MPEACTABIIATh IaHHbIE B BUJIE TaOIULl, AUarpaMm, rpadukos;

YUTaTh UHPOPMALIHIO, IPEICTABJICHHYIO B BUJI€ TAOJIULIbI, 1UarpaMMbl, Fpaduka;
OTIpeIEATh OCHOBHBIE CTATUCTUIECKUE XaAPAKTEPUCTUKHU YUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTH COOBITUS B MPOCTEHUIIIUX CIIydasiX;

MMETH MPEACTABICHUE O POJIU 3aKOHA OOJIBILIUX YMCE B MACCOBBIX SIBICHUSX.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPeIMETOB:

OLIEHHBATh KOJIMUYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Nepedopa;

UMETh TPEJICTABIEHUE O POJIM MNPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHIA;

CPaBHUBAaTh OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPHCTHKHU, MOJyYEHHbIE B IIpOLECCEe
pElIeHHs NPUKITIAIHON 33]]a4M, U3yUYEHUS PEAbHOTO SIBJICHUS;

OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUH U SIBICHUI B HECIOXKHBIX CUTYyaIUIX.
TekcTOoBBIE 3a1aYH

PemaTe HecnoXXHbIE CIOKETHBIE 33/1a4d Pa3HBIX TUIIOB Ha BCE apu(METUYECKHE
JICHCTBUS;

CTPOUTh MOJENIb YCIOBUS 3amaun (B BUAE TaOJMIIBI, CXEMbI, PUCYHKAa WU
ypaBHEHUS), B KOTOPOH JTaHbl 3HAYCHUSI ABYX M3 TPEX B3aUMOCBS3aHHBIX BEIUYHH, C
LEJIbIO TIOMCKA PEIICHUS 3a/]auH;

OCYULIECTBJIATh CIOCOO MOUCKA pEUIEHUs 3a]a4k, B KOTOPOM PACCYKIEHUE CTPOUTCS
OT YCJIOBHSI K TPEOOBAHHUIO WM OT TPEOOBAHUS K yCIIOBUIO;

COCTABJISITH MJIaH PEIICHUS 3aa4H;

BBIJCIISITh 3TAIlbl PEIICHUS 3a/1a4K;

MHTEPIPETUPOBATh  BBIYUCIUTENbHBIE  pPE3yJbTaTbl B  3ajlade, HCCIIEI0BAThH
MOJIYYeHHOE PEIICHHE 3a0auH;
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3HATh pa3IMYKMe CKOPOCTEH 00BEKTa B CTOSTYEH BOJIE, MPOTUB TEUCHUS U 110 TEUCHUIO
peKu;

pemaTh 3a1a4i Ha HaXOKJECHHUE YaCTH YKCIIa U YUCIia MO0 €ro 4acTu;

pemaTth 3a7ayd  pa3HbIX THUMOB (HAa paboTy, HA TOKYIKH, Ha JBUXEHUE),
CBSI3bIBAIOIIUX TPU BEJIMYMHBI, BHIJICNATH 3TU BEJIMUUHBI U OTHOIIECHUS MEXy HUMH;
HaxOJUTh NPOLEHT OT YMCIA, YHUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOILIEHTHOE
CHUKEHHE WIH MPOLUEHTHOE MOBBILIECHUE BEJIMYNHBIL;

pelaTh HECIIOKHBIE JOTUYECKUE 3a1a4l METOOM PACCYKICHUM.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH PYTUX MPeIMETOB:

BBIJBUTaTh THUIOTE3bl O BO3MOXHBIX NPEACIbHBIX 3HAYECHHUSIX HCKOMBIX B 3a7aye
BEJIMYMH (Je1aTh IPUKUAKY ).

I'eomeTpuueckue purypnbl

OnepupoBath Ha 6230BOM ypOBHE MOHATUSIMU F€OMETPUUECKHUX (DUTYD;

U3BJIEKaTh MHGPOPMAIMIO O TeOMETPUUYECKUX (Qurypax, MpeaCcTaBICHHYIO Ha
yepTekax B IBHOM BUJIE;

OPUMEHATh JJIl PEIICHUS 3a7a4 TeOMEeTpUYecKue (aKThl, €CJIIH YCJIOBHS UX
MPUMEHEHUS 3a/1aHbl B IBHOU (hopme;

pemaTrh 3a7a4d Ha HAXOXKJCHHE TEeOMETPUUYECKUX BEJIMYMH 10 oOpas3naMm Wiu
AJITOPUTMAaM.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHH IAPYTUX MPeIMETOB:

HCIIOJB30BaTh CBOMCTBA T'€OMETPUYECKHX (UTYyp IJIsl pPEIICHHs THUIIOBBIX 3aj1ad,
BO3HUKAIONIMX B CUTyalUsX [IOBCEJHEBHOM JKM3HM, 3a1a4 MPAKTAYECKOIO
COZIEPKAHMS.

OTHOLICHUA

OnepupoBath Ha 0a30BOM YPOBHE MOHSATUSMU: PABEHCTBO (PUTYp, paBHbIE (PUTYPHI,
PAaBEHCTBO TPEYTOJbHUKOB, TMApPaUICIbHOCTh MPSAMBIX, MNEPHEHAUKYISIPHOCTh
MPSIMBIX, YTJIbl MEXAY MPAMBIMU, NEPHEHANKYIISP, HAKJIOHHAS, TPOEKIIUS.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH IPYTUX NPeIAMETOB:

WCMOJIb30BaTh OTHOLICHUS JJIs PEIICHUS NPOCTEUINMX 3a]1a4, BO3HUKAIOIIUX B
pealbHOM KU3HU.

N3mepenusi U BLIYMCJIEHUSA

BpinonHAT W3MEpEHUE [IMH, PACCTOSIHUM, BEJIMYUH YIJOB, C IOMOIIBIO
MHCTPYMEHTOB JIJI1 U3MEPEHU JIJIUH U YTIJIOB;

NPUMEHATH (POPMYJIBI TMEpUMETpa, MIOMAAd U O00beMa, IUIOUIAAN TOBEPXHOCTH
OT/ICJIbHBIX MHOTOTPAHHUKOB IPU BBIUUCICHUSIX, KOTJa BCE JaHHbIE HMEIOTCS B
YCJIOBUU;

npuMeHsaTh TeopeMy Iludaropa, 6a30Bbie TPUTOHOMETPUUYECKUE COOTHOLICHUS JJIS
BBIUMCJICHUS JJIMH, PACCTOSHUMN, TUIOMIAAEH B IMIPOCTEUILNX CITyYasiX.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NPeIMETOB:

BBIYUCIISITh PACCTOSHUSI HA MECTHOCTM B CTaHAAPTHBIX CHUTYallMsX, IUIOLIAAU B
MPOCTEHINIUX  ClIy4yasX, NPUMEHATh (QOpMyJibl B MPOCTEHINMX CUTyallUsIX B
MMOBCEJHEBHOM KU3HU.

I'eomeTpuyeckue MoCTpoeHMsI

N306paxxkarh TUNIOBBIE TUIOCKHE (UTYphl U (UTYpBl B MPOCTPAHCTBE OT PYKU U C
MOMOIIbIO UHCTPYMEHTOB.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPeIMETOB:
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BBINIOJIHATH MPOCTEUIINE TOCTPOCHHS HAa MECTHOCTH, HEOOXOJIMMbIE B pealbHOU
KU3HH.

I'eomeTpuyeckue npeodpa3zoBaHus

Crpouts Gurypy, CHMMETPUYHYIO TAaHHOU (PUType OTHOCUTENILHO OCH U TOYKH.

B noBceqHeBHOM KM3HU M NIPU U3yYeHHMH APYTUX NPeIMeTOB:

pacno3HaBaTh JBHKEHHE OOBEKTOB B OKPYKAIOIEM MUPE;

pacno3HaBaTh CHMMETPUUYHBIE GUTYPBI B OKPYKAIOIIIEM MUPE.

BekTOopbl 1 KOOPAUHATHI HA IVIOCKOCTH

OmnepupoBatb Ha 0a30BOM YypOBHE TOHSITHSIMH BEKTOp, CyMMa BEKTOpOB,
MIPOU3BEICHUE BEKTOPA HA YK CIIO, KOOPAUHATHI Ha TUIOCKOCTH;

OnpenensaTh MNPUOIMKEHHO KOOPAMHATHI TOYKM MO €€ H300paKeHUI0 Ha
KOOPJIUHATHOM IIOCKOCTH.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMH APYTUX NPeIMETOB:

UCII0JIb30BaTh BEKTOPHI JIJIsl PEHICHUS MPOCTEHUIINX 3a/1a4 Ha OMPEeIeHUE CKOPOCTH
OTHOCUTEJILHOTO JABUKECHHUS.

HUcropust MaTeMaTHKHU

OnucelBaTh OTIEIBHBIE BBIIAIOLIMECS PE3YJIbTAThl, MOJIYYEHHbIE B XOAE Pa3BUTHUSA
MaTE€MaTHUKHU KaK HAyKH;

3HATh IPUMEPBI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBS3U C OTEYECTBEHHOM
Y BCEMUPHOW UCTOPUEN;

MOHUMATh POJIb MAaTEMATUKU B pa3BUTUU Poccuu.

MeToabl MaTeMAaTUKH

BreiOupath MmOAXOAIIMI HW3YyYEHHBIH METON JUIsl PpElIeHUS W3YYCHHBIX THIIOB
MaTeMaTUYECKUX 3a7aY;

IIpuBoauUTH mNpHUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B  OKpYKarollen
JNEHUCTBUTEIBHOCTH U IPOU3BEICHUSIX UCKYCCTBA.

BhInyCKHHMK MOJY4YHT BO3MOKHOCTh HAYYHMTHCH B 7-9 Kiaccax auis odecneveHust
BO3MO’KHOCTH YCIICIIHOTO NMPOJ0JIKEH!sI 00pa30BaHus HA 0a30BOM H
yri1y0JIeHHOM YPOBHSIX

DJIeMEeHTbl TEOPUU MHOKECTB U MaTeMATHYECKOH JIOTMKH

OnepupoBaTh MOHATUSMU:  ONpPENETIECHUE, TeopemMa, aKCMOMa, MHOXECTBO,
XapaKTEPUCTUKA MHOXECTBA, JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE H
OECKOHEYHOE  MHOXECTBO,  IOJAMHOXECTBO, MPHHAJICKHOCTb,  BKIIOYECHHE,
PABEHCTBO MHOECTB;

n300pakaTb MHOKECTBA U OTHOIIIEHUE MHOXECTB C MIOMOIILI0 KPYyTroB Diljiepa;
OTIPEACIIATh MPUHAMIICKHOCTH DJIEMEHTa MHOXKECTBY, 00BEIMHEHUIO U MEPECEUCHUIO
MHOECTB;

3a/1aBaTh MHOKECTBO C IOMOIIBIO MEPEUUCIICHUS] JIEMEHTOB, CIIOBECHOT'O OITUCAHUS;
OIEpUpPOBATh MOHATUSAMU: BBICKA3bIBAHWE, UCTUHHOCTD U JIOKHOCTh BBICKA3bIBAHMS,
OTpUIIAaHUE BBICKA3bIBAaHUM, ONIEpPAIlMU HAJ BBICKA3bIBAHHUSIMU: WU, WU, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKAIIUN );

CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BbICKa3bIBAHUH.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMH APYTUX NPeIMETOB:

CTPOUTH LEMOYKHA YMO3AKIIOUEHU HA OCHOBE UCITOIb30BAHUS MTPABUII JIOTUKU;
UCIIOJIb30BaTh ~ MHOXECTBA, ONEpAallMM C MHOXECTBaMHU, UX Trpaduyueckoe
IIPEACTABICHUE JIJIs1 OMMCAHMS PEAJTbHBIX MTPOLIECCOB U SIBJICHUM.

Yucaa
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OnepupoBaTh MOHSATHUSAMH: MHOXECTBO HATypaJbHBIX YHCEJ, MHOXKECTBO IIEJIbIX
YyuCceJl, MHOXKECTBO PAIMOHAIBHBIX YHUCEJ, MPPALMOHAIBHOE YHCIIO, KBAJAPATHBIN
KOpPEHb, MHOXECTBO JEHCTBUTEIBHBIX YHCEN, T€OMETpUYECKash HHTEpIpPETalns
HaTypaJbHBIX, LIEJIbIX, PAIIUOHAIILHBIX, ICUCTBUTEIBLHBIX YHCEN,

MMOHUMATh U OOBICHSTH CMBICIT TTO3UIITMOHHOM 3aMUCH HATYPAJIbHOTO YHCIIA;
BBITIOJTHATh BBIYMCIICHUSI, B TOM YHUCJE C HUCMOJIb30BAHUEM MPUEMOB PAllMOHAIBHBIX
BBIUMCIICHUH;

BBITIOTHSITh OKPYTJICHUE PAIMOHATBHBIX YHCEN C 3aIaHHON TOUYHOCTHIO;

CpaBHUBATh PallMOHAJIbHBIEC U UPPALMOHAIBHBIE YHCIIA;

MPEACTABIIATH PAlMOHAIBLHOE YMCIIO B BUJIE JECATUYHOM IpoOu

yHOPsIIOUMBATh YUCIIa, 3alIMCAHHBIC B BUJI€ OOBIKHOBEHHOM U JIECSITUYHOM IpooH;
Haxoauth HOJ] n1 HOK uucen n ncnonbs30BaTh UX OpU PEIIEHUN 3a]1a4.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPeIMETOB:

MPUMEHSTH TpaBUjia NPUOTMKEHHBIX BBIYUCICHUN TPU PEIICHUU PAKTHUYECKUX
3a/1a4 U peUIeHUHN 33714 IPYTUX YYEOHBIX MPEIMETOB;

BBITIOJIHATh CPAaBHEHUE PE3YJIbTATOB BBIYUCICHUN IMPU PEIICHUU MPAKTHUUECKUX
3aJlay, B TOM YHUCJIe MPUOIMKEHHBIX BRIUUCICHUM;

COCTaBJIATh U OIEHUBATh YMCJIOBBIC BBIPAYKECHUSI MPU PEIICHUU MPAKTUYECKUX 3a/1a4
Y 3a71a4 U3 JPYTUX YYEOHBIX MPEIMETOB;

3alUChIBaTh U OKPYIJISATh  YHUCJOBBIE 3HAYEHUS  PEalbHbIX BEIWYHMH C
HCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHHUSI.

ToxknecTBeHHbIE TPe0OPa30BaAHUA

OnepupoBaTh MOHIATUSIMU CTEIIEHU C HATYpPaJbHBIM MOKA3aTENEM, CTEIIEHU C LIEJIbIM
OTPULIATENBHBIM NIOKA3aTENEM;

BBITIOHATh TPeoOpa3oBaHUs 1EIbIX BBIPAKCHUN: JEUCTBUS € OJHOWICHAMU
(cnokeHue, BBIYUTAHUE, YMHOXKEHHUE), IEHCTBHS C MHOro4YJeHaMH (CJIOKEHHE,
BBIUUTAHKUE, YMHOXKEHHE);

BBITIOTHATh Pa3i0KEHWE MHOTOWIEHOB HAa MHOXHUTEIW OJHUM U3 CIIOCOOOB:
BBEIHECEHHE 3a CKOOKy, TPYIIIAPOBKA, HCIOJIB30BaHUE (POPMYIJI COKPAIICHHOTO
YMHOXEHHS;

BBIJICTISAT KBAJIpaT CyMMBbI U PA3HOCTH OJTHOYICHOB;

pacKiIaibiBaTh HA MHOXKHUTEIU KBaAPATHBIM TPEXUJICH;

BBITIOJIHATH MPEOOpPa30BaHUsI BBIPAKECHHUM, COJEPKAIUX CTETEHH C IEIbIMH
OTPULIATEIBHBIMU TOKA3aTENSIMU, EPEXOAUTH OT 3alMCU B BHUJE CTENEHU C LEIbIM
OTpHUIIATEIHHBIM MTOKa3aTeIeM K 3alKUCH B BUJIE poOH;

BBITIOJIHATH TIPeoOpa3oBaHus APOOHO-PAIMOHAIBHBIX BBIPAKCHHUI: COKpaICHUE
npobel, mpuBeAeHUe anredpandeckux apodel K ollieMy 3HaMEHaTeNto, CI0XKEHHE,
YMHOXEHHUE, JIeJICHUE alreOpandeckux ApoOel, BO3BeAeHNE alreOpandecko apoou
B HATYpaJbHYIO U IEJIYI0 OTPUIIATEIIbHYIO CTEIICHb;

BBHITIOJIHATH MPEe0Opa30oBaHUs BRIPAKEHUHN, COIEPKAIINX KBaIpAaTHBIE KOPHU;
BBIJICJISTh KBAJIpAaT CYMMbI WM Pa3HOCTH JBYWICHA B BBIPAXKEHUAX, COJEpIKAIIUX
KBaJ[paTHbIE KOPHHU;

BBITIOJTHATH MPE0OPa30BaHMS BRIPAKEHUH, COEPIKAIIUX MOTYITb.

B noBcegHeBHOM KU3HU M TIPU U3YYEHUH IPYTUX MPeIMETOB:

BBITIOTHATh MPeo0pa3oBaHusl U JICUCTBUS C YHUCIIAMH, 3alIMCAHHBIMU B CTaHIAPTHOM
BU/IE;
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BBITIOIHATh TPE0Opa30oBaHUs aNreOpanvyecKuX BBIPAKCHUN MpPU PEIICHUU 3a7ad
JIPYTUX y4eOHBIX MPEAMETOB.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHMUsI, PEIICHHE
HEPABEHCTBA, PABHOCWJIbHBIC YpaBHEHHS, OO0JACTh OINpPEACICHUS ypaBHEHUS
(HEpaBeHCTBA, CUCTEMbI YPAaBHEHHI WIIM HEPABEHCTB);

peliaTh JIMHEWHbIE YPAaBHEHHUS M YPAaBHEHHUS, CBOAUMBIE K JIMHEWMHBIM C MOMOIIBIO
TOXJIECTBEHHBIX MPEe0OPa30BaAHMUIA;

pelaTh KBaJIpaTHbIE YPAaBHEHUS U YPaBHEHMSI, CBOAUMBIE K KBaIPATHBIM C TTOMOIIIbIO
TOX/IECTBEHHBIX MTPeoOpa30BaHuU;

permath JpoOHO-TUHEHHbIC YPAaBHEHUSI;

pelaTh pocTeifiue HppalMoHaIbHbIEC ypaBHEHHS BUIa |/ (x) =a, \/ f(x)= \/g (x);

peuiaTth ypaBHCHHUs BHUJIa x"=a ;

pemaTh ypaBHEHUs CIOCOOOM Pa3jioKeHUs Ha MHOXKHUTEININ U 3aMEHbI IEPEMEHHOI;
MCIIOJIb30BaTh METOJ WHTEPBAJIOB ISl PEIICHHUS IENbIX M APOOHO-palMOHATbHBIX
HEPABEHCTB;

pelmaTh JMHEWHbIE YPABHEHUS 1 HEPABEHCTBA C MMApaMETPAMMU;

penaTh HECIIOKHBIE KBaJAPAaTHBIE YPABHEHMS C IAPaAMETPOM;

pelaTh HECIOKHbBIE CUCTEMbI TUHEHHBIX YPAaBHEHUN C TapaMeTpaMu;

pelaTh HECJIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noBceaHeBHOM KU3HU M TIPU U3YYEHHH PYTUX MPeIMETOB:

COCTaBIIAITh W peIlaTh JUHEWHbIE M KBAJpaTHbIC YPAaBHEHUS, YPAaBHEHUS, K HHUM
CBOJSILLIMECS, CHUCTEMBbI JIMHEHMHBIX YpPaBHEHHI, HEPABEHCTB MpPHU PEUICHUH 3anad
JIPYTUX y4eOHBIX MPEAMETOB;

BBIIIOJIHATh OLIEHKY IPaBIONOJ00HS PE3YJbTaTOB, IMOJYyYaeMbIX IPU PEIICHUH
JIMHEMHBIX U KBAJPAaTHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUN U HEPABEHCTB
IpU pelICHUH 3a]a4 IPYTUX YU4eOHBIX MTPEIMETOB;

BBIOMPATh COOTBETCTBYIOIIME YpPAaBHEHWS, HEPABEHCTBA WJIM HUX CHUCTEMbl s
COCTaBJIEHHUSI MATEMAaTHYECKOM MOJEIHU 3aJaHHOM pEAJbHOM CUTyaluH WU
MIPUKIIAIHOW 3a7a4H;

yMETh UHTEPNPETUPOBATH MOJIYYECHHBIN MPU PEIICHUU YPaBHEHMs, HEPABEHCTBA WU
CHUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJIAHHOM PEalbHOM CHUTyallluH WU MPUKIIATHOU
3a/1a4H.

DyHKUMHA

OnepupoBaTh MOHATUAMH: (PYHKUIMOHANbHAS 3aBUCUMOCTh, (YHKLUHS, Tpapuk
byHKIMH, cOcOOBI 3amaHus (yHKIWU, apTYMEHT W 3HaYeHue (PyHKIUHU, 00JIacTb
onpenereHusT U MHOXKECTBO 3HA4YeHHM (YHKUMMU, HYJIU (QYHKIHH, TPOMEKYTKU
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKLIMH, YETHOCTH/HEUETHOCTh (DYHKIIMH;

CTPOUTH rpaduku JIMHENHOM, KBaJI[paTUYHOMN byHKIHH, oOparHoi
k .
MPONOPLIMOHAIBHOCTH, PYHKIIMM BUIA: y = a + g V- Xy =X, y=|x;
X +

Ha TpUMepe KBaapaTHyHOW (YHKIMH, HCIIOJb30BaTh MpeoOpa3oBanus rpaduka
Gynxkun y=f(X) 111 nocrpoenus rpadhukoB QYHKIUH y = af (kx +b)+c;

COCTABJIATh yPaBHEHHs MPSMOW IO 3aJaHHBIM YCIIOBHSIM: TPOXOJAIICH Yepe3 B
TOYKA C 3aJaHHBIMH KOOPJAWHATAMHU, NPOXOMASIIEH dYepe3 HTaHHYI TOYKy W
MapaJlyIeIbHON JaHHOU MPSIMOM;
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UCCJEe0BaTh (PYHKIHUIO 0 €€ rpaduKy;

HaXOJIUThb MHOXECTBO 3HAYEHWUH, HYJIH, HPOMEKYTKA 3HAKOINOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;

ONepUpOBaTh TMOHATHSAMHU: TOCIEAO0BATEIBHOCTh, apudmMeTnueckass Mporpeccus,
reOMETPUYECKAsl POTPECCHS;

pelaTh 3aJa4l Ha apu(PMETUYECKYIO0 M T€OMETPUUECKYIO ITPOTPECCHUIO.

B noBceqHeBHO KM3HU M NIPU U3YyYeHHUU APYTUX NPeIMeTOB:

WJUTIOCTPUPOBATH C MOMOIIbIO Tpadrka peaqbHyH 3aBUCUMOCTb WU MPOLECC MO UX
XapaKTEPUCTUKAM;

MCIIOJIb30BaTh CBOMCTBA U rpaduK KBaJpaTUYHOW (PYHKIIMU TIPHU PEIICHUU 3a/1ad U3
JAPYTUX y4eOHbIX MPEIMETOB.

TexcroBble 3a1aun

PemaTe npocTeie U CIOKHBIE 33[]a4d PA3HBIX TUIIOB, @ TAK)KE 3aJa4M ITOBBIIICHHON
TPYJIHOCTH;

UCIIOJIb30BaTh Pa3Hble KPATKUE 3alMCH KaK MOJENH TEKCTOB CIOKHBIX 3ajad JJis
IIOCTPOEHUS IOMCKOBOM CXEMBI U PELICHHUS 3a/1a4;

pasznuyaTh MOJENb TEKCTa U MOJENb PEIIeHUs 3aJladyd, KOHCTPYMPOBATh K OHOM
MOJIEeJI PEIICHMS HECIOKHOW 3a/1aur pa3Hble MOJEIHN TEKCTa 3a/1a4Hu;

3HATHh ¥ IPUMEHATH 00a criocoba MoKCKa penieHus 3a71a4 (0T TpeOOBaHUS K yCIOBUIO
U OT YCJIOBHS K TPEOOBAHUIO);

MOJIEJIUPOBATH PACCYXIAEHUS IIPU MOUCKE PEHICHUS 3a]1ay C MOMOUIbIO rpad-CXEeMBbI;
BBIJCJISITh 3TAIlbl PEIICHUS 33/1a4d U COJIEPKAHUE KaXAO0ro 3Tara;

yMETh BbIOMpaTh ONTUMAJbHBIM METOJ pELICHUS 3aJadyd U OCO3HaBaTh BbIOOP
METO/Ia, paccMaTpuBaTh Pa3IMYHbIE METOJIbI, HAXOJIUTh pa3HbIe PEIICHUS 3aJauH,
€CJIM BO3MOKHO;

aHAIM3UPOBATh 3aTPYIHEHHUS [IPU PELICHUN 3a]1ay;

BBITIOJIHATD pa3fiMyHble MPeoOpa3oBaHUsl MPEIJIOKEHHONW 3a/ladyd, KOHCTPYUPOBATH
HOBBIE 33]a41 U3 TAHHOMW, B TOM YUCJIE OOpaTHbIE;

WHTEPOPETUPOBATh  BBIYMCIMTEIbHBIE  pPE3yJbTaThl B  3a7ade, HCCIEAOBAThH
IIOJIYYEHHOE PELICHUE 3a0a4uH;

aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYallMH B3aUMHOT'O PACIOJIOKEHUS IBYX OOBEKTOB
U U3MEHEHHE HMX XapaKTEPUCTHUK MPU COBMECTHOM JBHKEHHH (CKOPOCTb, BpEM,
pPacCTOsIHUE) MPU PELICHUH 33]1a4 Ha JBUKEHUE ABYX OOBEKTOB KaK B OJJHOM, TaK U B
MIPOTHUBOIIOIOKHBIX HAMPABICHUSAX;

MCCJIEI0BATh BCEBO3MOXKHBIE CUTYallUU MPHU PELICHUU 3a/1a4 Ha JBUKEHUE IO peKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

penaTh pa3sHOOOpa3HbIE 3a/1aUU «HA YaCTh»,

pemarh 1 000CHOBBIBATH CBOE PEIICHHE 33]1a4 (BBIACISTh MATEMAaTUYECKYIO OCHOBY)
Ha HAaXO0>KJICHHE YaCTH YMCJIA U YMCJa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA
1poowu;

OCO3HaBaTh U OOBICHATH WAECHTUYHOCTH 337a4 Pa3HBIX THUIOB, CBA3BIBAIOUIUX TpU
BEIUMYMHBI (HAa pabOTy, Ha MOKYIKH, HA JBM)KEHHE), BBIJACIATh 3TH BEJIWYUHBI U
OTHOLUEHUSI MEXIy HUMH, HNPUMEHITh UX IPU PELICHHH 33a7a4, KOHCTPYUpPOBATH
cOOCTBEHHBIE 33/1a4 YKA3aHHbBIX THUIIOB;

BJIJI€Th OCHOBHBIMU METOJIAMH PEUICHUS 33J]a4 Ha CMECH, CILJIaBbl, KOHIICHTPALIUH;
pemiaTth 3aa4ydl Ha MPOLEHTHI, B TOM YHCIE, CIIOKHBIE MPOLEHTHl ¢ 0OOCHOBaHHUEM,
UCIIOJIb3YS Pa3HbIE CIIOCOOBI;
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pelaTh JOTHYecKue 3aa4i pa3HbIMHU CIIOCO0aMHU, B TOM YHCJIE, C ABYyMs OJIOKaMu U
C TpeMsi 0JI0KaMM JIAaHHBIX C TTOMOIIBIO TaOJHIL;

pemarh 3aJadyd M0 KOMOWHATOPHMKE U TEOPHHU BEPOSITHOCTEH HAa OCHOBE
WCIIOJIL30BaHUS U3YYCHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHUE;

pelaTh HECIOKHBIE 33/1a4 [0 MAaTEeMAaTUYECKON CTaTUCTUKE;

OBJIQJICTh OCHOBHBIMH METOJIaMH PCIICHHS CIOKETHBIX 3ajad: apu(pMeTHYSCKHi,
anreOpanyeckuii, mepedop BapHaHTOB, FTEOMETPUYCCKUM, rpadUuecKuil, TPUMEHATh
UX B HOBBIX M0 CPABHEHUIO C U3YYECHHBIMU CUTYaIIHSIX.

B noBceHEeBHOM KU3HU M NIPU U3YYEHUH PYTUX MPeIMETOB:

BBIICNIATh TPU PEIICHUH 3a/ad XapaKTEepPUCTHKU paccMaTpuBaeMoOll B 3ajade
CUTyallud, OTJIUYHBbIE OT pealbHbIX (T€, OT KOTOPHIX aOCTParupoOBAIKCH),
KOHCTPYHMPOBATh HOBBIE CUTYALIMH C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, IIPH
pELICHUH 3a7]a4 Ha KOHLIEHTPALlMHY, YYUTHIBATh IJIOTHOCTh BELIECTBA;

pemaTh U KOHCTPYHUPOBaTh 3a/1aud HA OCHOBE PACCMOTPEHHUS pPEasIbHbIX CUTYyaluil, B
KOTOPBIX HE TpeOYyeTCs TOUHbIM BEIYMCIUTEIbHBIN pe3yJIbTaT;

pemars 3a7a4y Ha JBUKEHHE IO PEKE, paCCMaTPHUBasl pa3HbIE CUCTEMBI OTCYETA.
CraTHCTHKA U TeOPHS BepPOSITHOCTEMH

OnepupoBaTh MOHATUSAMU: CTOJOYATHIE U KPYTrOBbIE AMArpaMMbl, TaAOJUIbI JaHHBIX,
cpenHee apudMeTHUyeckoe, MeAMaHa, HauOonblllee ¥ HaWMEHbIIee 3HAuYCHUs
BBIOOPKH, pa3Max BBIOOPKH, JUCHEPCHUS M CTAHJAPTHOE OTKIIOHEHHWE, CllydaiHas
M3MEHUYHUBOCTb;

U3BJIEKaTh MH(OPMAIIUIO, TPEACTABICHHYIO B Ta0IMIaX, Ha AUarpaMMax, rpaukax;
COCTaBJISATh TaOJIMIIbI, CTPOUTH AMArpamMMbl U rpa@UKu Ha OCHOBE JaHHBIX;
OlepUpOBaTh MOHATHAMH: (QakTopHal YMcCla, T[EePEeCTAHOBKHM W  COYETaHUs,
Tpeyronsuuk [lackans;

NPUMEHSATDH NMPABUIIO POU3BEICHUS IPU PEILICHUN KOMOMHATOPHBIX 3a7a4;
ONEepUPOBATh TOHATUSIMHU: CIyYalHBIH OIBIT, CIy4YaillHbI BBIOOpP, HCIBITAHHE,
AJIEMEHTAapHOE  clydailHoe coObITHE  (MCXOJ), KIACCHUECKOE  OIpe/IesICHHUE
BEPOSITHOCTH CITy4aliHOT'O COOBITHUS, ONEPAaLlU HaJ| CIIyYailHbIMH COOBITUSIMH;
NPEJICTABIATh HH(POPMALIUIO C IIOMOIIBIO KPyroB Jiiepa;

pelarh 3a/1a4yd Ha BBIYKMCIIEHUE BEPOATHOCTH C TMOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOILbI0 KOMOMHATOPUKH.

B noBceqHeBHOM KM3HU M NIPH U3yYEHHMH APYTUX NPeIMETOB:

U3BJIEKaTh, HHTEPIIPETUPOBATH U MPe0oOPa30BbIBATh HH(POPMAIUIO, MPEACTABICHHYIO
B Ta0JIMIIAX, HA AMArpaMMax, rpaukax, OTPaKaroIllyt0 CBOMCTBA U XapaKTEPUCTUKU
peabHBIX IPOLIECCOB U SIBJICHUI;

OTpeEeNATh CTATUCTUYECKUE XapaKTEPUCTUKU BIOOPOK MO TabJMIIaM, JUarpaMMam,
rpadukaM, BHITIOJHATH CPABHEHHE B 3aBUCUMOCTH OT LI€JIM PEILICHUS 3a1a4u;
OLICHHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI U SBICHUIA.

I'eomerpuyeckue purypsl

OnepupoBath NOHATUAMH T€OMETPUUECKUX (DUTYD;

U3BJIEKATh, UHTEPIPETUPOBATH U PEOOPA30BhIBATh HH(OPMALIMIO O TEOMETPHUECKUX
burypax, npeJCTaBICHHYIO Ha YepTexax;

NPUMEHSTh TeoMeTpuueckue (akThl [l pemieHus 3a7ady, B TOM  YHCIE,
MPeANoJaralouX HECKOJIbKO IaroB PeIIeHMS;

bopMynupoBaTh B MPOCTEHIINX CIIydasX CBOWCTBA U MPU3HAKH QUTYD;

JIOKa3bIBaTh TE€OMETPUUYECKHUE YTBEPIKICHHUS,;
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BIAJECTh CTAaHAAPTHOM Kiaccudukanuend 1mIOCKUX @Uryp (TpeyrojibHUKOB H
YEeThIPEXYTOJIbHUKOB).

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMH APYTUX NPeIMETOB:

UCII0JIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (PUTYp AJI pelIeHus 3a7a4 MPaKTUYeCKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX TUCLUILINH.

OTHO1ICHUA

OnepupoBaTh TOHITUSIMU: PaBEHCTBO (uryp, paBHble QUIYpBI, PABEHCTBO
TPEYrOJIbHUKOB, MapayieIbHOCTh NPSIMBIX, NEPHEHAUKYISAPHOCTh MPSAMBIX, YIJIbI
MEXIy TPSAMBIMU, TEPHNEHIUKYISAP, HAKIOHHAS, TMPOEKIHs, mogodue ¢uryp,
mog00HbIe PUTYPHI, TOI00HBIE TPEYTOJIbHUKH;

npuMeHsATh Teopemy aneca U TeopeMy O MNPONOPUUOHAIBHBIX OTpE3Kax MpH
pELIeHUH 3a/a4;

XapaKTEpU30BaTh B3aUMHOE pACIIOJIOKEHUE NPSIMOM M OKPYKHOCTH, JBYX
OKPYKHOCTEM.

B noBceqHeBHOM KM3HU M NIPU U3yYeHHUH APYTUX NPeIMeTOB:

MCITOJIB30BaTh OTHOILUEHUS JUIsl PELIEHUS 33]1a4, BO3HUKAIOIINX B PEAIBHON KU3HH.
N3mepeHnusi v BIYMCJICHUS

OnepupoBaTh MNPEACTaBICHUSIMUA O JJIMHE, IUIOUIAJAH, O0ObEME KaK BEIMYMHAMHU.
[Ipumensats Teopemy I[ludaropa, dopmynsl muomaan, oObeMa MPU PEIICHUU
MHOTOIIIArOBBIX 3aJ]1a4, B KOTOPBIX HE BCE JAHHBIC MPEJCTABICHBI SBHO, a TPEOYIOT
BBIYKCIICHUM, OINepupoBaTh 0o0jee MIMPOKUM KOJIMYECTBOM (QOpPMYI JJIMHBI,
II01AaM, 00bEMa, BBIYUCIIATh XapaKTePUCTUKA KOMOUHALMKN PUryp (OKpyKHOCTEH
U MHOTOYTOJIbHMKOB) BBIYHCIATH PACCTOSHUS MEXIy (QUrypamu, MNPUMEHSTDH
TPUTOHOMETPUYECKUE (OPMYJIbl [Jii BBIUMCICHUN B O0J€e CIOXKHBIX Ciyyasx,
MIPOBOJUTH BHIYMCIICHHSI HA OCHOBE PAaBHOBEJIMKOCTH U PABHOCOCTABJIEHHOCTH;
MPOBOJIUTH MPOCTHIE BHIYUCICHHUS HA OObEMHBIX TeJlax;

dbopMyIMpoBaTh 3a7a41 Ha BEIYUCICHHUE JUTHH, TJI0MA el U 00BEMOB U pelaTh uX.
B noBceqHeBHO KM3HU M NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

IIPOBOJUTH BBIYMCIIEHHS HA MECTHOCTH;

OPUMEHATh (OPMYJIBI TPU BBHIYUCICHUSX B CMEXHBIX YYE€OHBIX MpeaMmeTax, B
OKpY’KaroIEen NEUCTBUTEILHOCTH.

I'eomeTpuyeckue NocTpoeHus

N3006paxaTh reoMeTpuieckie (pUrypsl o TEKCTOBOMY U CUMBOJIbHOMY OIKCAHUIO;
CBOOOJIHO OIEPUPOBATH YEPTEKHBIMA MHCTPYMEHTAMH B HECJIOKHBIX CIIyYasx,
BBINIOJIHATh ~ TIOCTPOCHHSI  TPEYTOJbHUKOB, TPUMEHATh OTHECIbHBIE  METObI
MMOCTPOCHUM LIUPKYJIEM U JINHEMKON U MPOBOJIUTH NPOCTEUIINE UCCIIETOBAHUS YUCIIA
pELICHU;

n300pa)kaTh TUIOBBIC TIIOCKUE (GUTYPHI U OOBEMHBIE TEJIa C IIOMOIIBIO MPOCTEUIIINX
KOMITBIOTEPHBIX UHCTPYMEHTOB.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMH APYTUX NPeIMETOB:

BBITIOJIHATh MPOCTEUINE MOCTPOCHHUSI Ha MECTHOCTH, HEOOXOJIMMbIE B pealbHOU
KU3HU;

OLIEHHBATh pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpa3zoBanusi

OnepupoBaTh NOHITHEM ABUKEHUS U MPEeoOpa3oBaHUs MOA00Us, BIAJETh IPUEMaMU
NoCTpoeHHus (UTYp € HUCHOJb30BAaHHEM JBMKEHHM W TMpeoOpa3oBaHUil MOmoowus,
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MPUMEHSTDH TOJYYCHHBIC 3HAHUS W OIBIT MOCTPOCHUN B CMEXKHBIX IMPEAMETaxX U B
pEANTbHBIX CUTYAIHSIX OKPYKAIOIIETO MHPA;

— cTpouTh GUTYpy, TOJOOHYIO JaHHOHM, ITOJIB30BATHCS CBOWCTBAMH IOJO0OUS IS
000CHOBaHUs CBOMCTB (puryp;

— TMPUMEHSITh CBOMCTBA JBIXKCHUW JJIsi MPOBEACHUS MPOCTEUIINX OO0OCHOBAaHUIMA
CBOMCTB (uryp.

B noBceaHeBHOM )KU3HU M TIPU U3YYEHHH APYTUX MPeIMETOB:

— TPUMEHSATh CBOWCTBAa JBIWKCHWW W TIPUMEHATH IMMOA00WE Ui TOCTPOCHHWH W
BBIYMCJICHU.

BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

— OnepupoBaTh TMOHATHUSIMH BEKTOp, CyMMa, pPa3HOCTb BEKTOPOB, IPOM3BEIICHUC
BEKTOpa Ha YHUCJO, YrOJd MEXIYy BEKTOpaMU, CKAISPHOE IMPOU3BEIACHUE BEKTOPOB,
KOOPJAMHATHI Ha TJIOCKOCTH, KOOPIMHATHI BEKTOPA;

— BBINOJHATH JCHCTBUS HAJ BEKTOpPaMH (CJIOKCHHE, BBIYMTAHHE, YMHOKCHHE Ha
YKCJIO), BEIYUCIIATH CKAJSIPHOE TPOU3BEACHHE, ONPEACISITh B MPOCTEHIINX CITydasiX
yrojl MEXJy BEKTOpaMH, BBINOJHATH PA3IOKECHHE BEKTOpa Ha COCTAaBIISIONIME,
MIPUMEHSTH TIOJyYCHHBIC 3HAHUS B (DU3UKE, MOJIb30BAThCSA (POPMYIIOM BBIYUCIICHUS
PACCTOSTHUS MEXIY TOYKAMH 10 U3BECTHBIM KOOPAMHATAM, UCIIOJIb30BaTh YPAaBHCHHUSI
buryp g penieHus 3aaad;

— TNPUMEHSAThL BEKTOPHl M KOOPAWHATHI JUIS pEIIeHHUS TeOMETPUYECKUX 3ajad Ha
BBIYKCIICHHE JIJTUH, YTJIOB.

B noBceHeBHO KM3HU M IPH U3YyYE€HUHU APYTUX NMPEIMETOB:

— HCIIOJB30BaTh IOHATHS BEKTOPOB M KOOPJMHAT JUIS PEIICHHS 3ajad 1o (U3HUKeE,
reorpaduu U ApyruM y4eOHBIM MpeaMETaM.
HcTopusi MaTeMaTuK

— XapaKTepu30BaTh BKJAJ BBIIAIONIAXCS MaTEMAaTHKOB B PAa3BUTHE MATEMAaTHKH H
WHBIX HAyYHBIX 00JIaCTEH;

— TIOHMMATh POJIb MAaTEMAaTUKH B pa3BUTUHU Poccum.

MeToabl MaTeMAaTHKH

— Hcmons3yst uW3ydeHHBIE  METOMBI, IPOBOAUTH  JIOKA3aTEIbCTBO,  BBIMOJHATH
OTPOBEPIKECHHUE;

— BBIOWpATh W3YyYCHHBIC METOJBI M WX KOMOWHAIIMU JJISl PEIICHUS MaTeMaTHYeCKHX
3a/1ad4;

— HCIIOJB30BaTh MAaTEMaTHYECKUE 3HAHMUS JUISI OMNHCAaHUS 3aKOHOMEPHOCTEH B
OKpY XKaromel JeHCTBUTEILHOCTH B MPOU3BEICHUSX UCKYCCTBA;

— IPUMEHSTH poCTeHIITNe IIPOrpaMMHBIC cpencTBa 1 AJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI MIPH PEIICHUH MaTEMaTHUYECKUX 3a]1ay.

KoppexkuuonHnslii pasae

C yuéroM ncuxo(U3nOJOTHUECKHMX OCOOCHHOCTEW O0YydYaroIMXCcs C 3aEp:KKOU
NICUXUYECKOTO PAa3BUTHUS Ha KaXJOM Yypoke (OopMyIHpYyIOTCS KOPPEKIMOHHO-
pa3BUBAIOIINE 3324, KOTOPBIE IPEAYCMATPUBAIOT:

-KOPPEKTHPOBKY  BHMMaHHs  (MPOW3BOJIBHOE,  HEMPOW3BOJBHOE,  YCTOWYHUBOE,
NEPEeKIIIOUEeHNE BHUMAHMS, YBEIMUEHUE 00beMa BHUMaHU );
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-KOPPEKIIMI0 U pa3BUTHE CBSI3HOW YyCTHOM peun (opdosnuueckd mpaBUIBLHOE
MPOU3HOIIEHUE, MOMOJHEHHE W O00OrallleHHe MAaCCUBHOTO U AKTUBHOTO CIIOBAPHOIO
3amaca, JUajJoru4ecKas U MOHOJIOTUYECKask Peyb);

-KOPPEKIIUIO U Pa3BUTUE CBA3HOW MMCbMEHHOU peuH;

-KOPPEKIMIO U pa3BUTHE MaMATH (KPaTKOBPEMEHHOM, 10JTOBPEMEHHOM );

-KOPPEKLUIO U Pa3BUTHUE 3PUTEIIBHBIX BOCIIPUSTHUN;

pPa3BUTHE CIIyXOBOT'O BOCIIPUSTHS;

-KOPPEKIUIO U Pa3BUTHUE TAKTUILHOTO BOCTIPUSITHS;

-KOPPEKIUIO W Pa3BUTHE MEIKON MOTOPHKH KHCTeH pyK ((opmupoBaHme pydHOUN
YMEJOCTH, PA3BUTHE PUTMUYHOCTH, TIJIABHOCTH JBMXKCHUH, COPA3MEPHOCTH JIBHIKEHH);
-KOPPEKIIMIO U PA3BUTHUE MBICIUTEILHON ESITEIHLHOCTH (ONepaluii aHajau3a U CUHTE3a,
BBISIBJICHHE TJIABHOM MBICIM, YCTAHOBJICHUE JIOTUYECKMX M NPUYMHHO-CIIEICTBEHHBIX
CBsi3€il, IIaHupyromias GyHKIHUS MBIITUICHHS);

-KOPPEKIMIO U Pa3BUTHUE JTMYHOCTHBIX KAYECTB 00yYaIOIHUecs, SMOIIMOHAIbHO-BOJIEBOM
cepbl (HaBBIKOB CAMOKOHTPOJISI, YCUIUUBOCTH U BBIJICPKKH, YMEHUE BBIPAXKaTh CBOU
YyBCTBA.

B mepuox  upe3sBbIYAWHBIX CUTyalUMW, IIONOJHBIX YCJIIOBUH, BBEICHUSA
KapaHTUHHBIX MeponpusitTuid 1o 3aboneBaemoctu rpunmnoM, OPBU u napyrumu
MH(EKITMOHHBIMU 3a00JIEBaHUSIMH, 00PA30BATEIBHBIN MPOIECC MO JTAHHOMY YU4EeOHOMY
NpPEAMETY OCYLIECTBIIAETCS C  HCIIOJIb30BAHUEM JUCTAHLMOHHBIX TEXHOJOTHM,
«QNEKTPOHHBIX JHEBHUKOBY», COLUUAIBHBIX CETeW U APYruXx Gopm.

Conep:xxanmne y4eOHOro npeamera

S knacc (2 4 B Hefento, Bcero 68 u)

1. HarypanbsHble yncna u mkaisl (10 9)
O6o3HaueHHEe W CpaBHEHWE HATYpPaIbHBIX uucen. Vcropust popMuUpoOBaHUS TOHSTHS
yycia: HaTypaibHble uncia. CTapuHHbIE cCUCTEeMbl 3anucu uuced. Otpe3ok. [nuHa
orpeska. TpeyronbHuk. I1nockocts. [lpsamas. JIyy. IlIkansl 1 KOOpAUHATEI.
OcHoBHas nenb. CUCTEMATU3UPOBATh U 00OOIIUTH CBEAEHUS O HATYpaJIbHBIX YHCIIAX,
MIOJyYEHHbIE B HAYaJbHOW IIKOJIC; 3aKPENUTh HABBIKA ITIOCTPOCHHUS U W3MEPEHUS
OTpe3KOB. BBeCcTH MOHATHE KOOPAWHATHOIO Jy4d, EAUHUYHOTO OTPE3KAa U KOOPIUHATHI
Touku. DOopMUPOBATH YMEHUE CTPOWUTH KOOPJIAMHATHBIA Jyd M OTMEYAaTh Ha HEM
3aJIJaHHBIE YHWCJIA, Ha3bIlBaThb YHCIJIO, COOTBETCTBYIOLIEEC JAHHOMY JEJICHHUI0 Ha
KOOpJIMHATHOM Jyue. HayuuTb HMCHONIb30BaTh NMPUOOPETEHHbIC 3HAHMS U YMEHHS B
MPAKTUYECKOU JIEATENBHOCTH U IOBCEIHEBHOU KU3HU.
Kontponbnas padora Ne 1 mo teme: «HarypanpHbie YyiCIia U IIKAJIbD).

2. CroxeHue U BhIYUTaHue HaTypalibHbIX uncen (10 1)
Ciio’)keHue U BBIYMTAHUE HATYPAIBHBIX YUCEN, UX cBoicTBa. JI. Marnuukuid. Yuciosbie
u OyKBEHHbIE BbIpaxeHus. PoxkneHne OYKBEHHOM CUMBOJUKHU. PelieHue JIMHEHHBIX
YPaBHCHUM.
OcHoBHas 11e1b. 3aKPENUTh U PA3BUTh HABBIKU CJIIOKEHHUS M BBIYUTAHUS HATypPaIbHBIX
yucen. HaunHaTh anredpandeckyro MoJAroTOBKY: COCTaBICHNE OYKBEHHBIX BBIPAXKEHUM
[0 YCJIOBUIO 33/1a4M, pPEIIEHWE YPAaBHEHUM HA OCHOBE 3aBUCUMOCTH MEXKIY
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KOMITOHEHTaMu JeicTBUid. HayuuTh ucnosib3oBaTh NpUOOpPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKOMN JEITEILHOCTH U TOBCETHEBHOM KU3HMU.
KonTponbsnas padora Ne 2 o teme: «CroKeHre U BBIYUTAHUE HATYPAIbHBIX YACETD.
KonTponbsHas padora Ne 3 o reme: «YpaBHeHUE».

3. YMHOXEeHHE U esieHne HaTypaibHbIX yncen (10 u)
YMHOXKEHHE W JEJICHHE HATYPAIBbHBIX YHUCEN, CBOMCTBA YMHOXCHMS. Y IPOILICHUE
BoipakeHuid. [lopsmok BeIoaHeHus neictBuid. KBagpar m kyO uwmcia. Pemenue
TEKCTOBBIX 3a/a4.
OcHoBHast 1enb. 3aKpenuTh W PaA3BUTh HABBIKM apU(METHUUECKHX JEUCTBHHA C
HATypaJbHBIMU YKcliaMd. BBeCcTH NOHATHS KBajipaTa u KyOa uncna. CoBeplIeHCTBOBATh
HaBBIKM IO PEIICHUIO YPAaBHEHHI HAa OCHOBE 3aBHCUMOCTH MEXAY KOMIIOHEHTAMH
neicTBuil. Pa3BuBaTh yMEHHME pellaTh TEKCTOBBIE 3a1aud. [[03HaKOMUTH C pelIeHUEM
3a/lad ¢ TOMOIIBI0 ypaBHeHWH. HayuuTh ucmonb30BaTh MPUOOpPETEHHBIC 3HAHUS U
YMEHHUSI B IPAKTUYECKOM AEATEIbHOCTH U MIOBCETHEBHOM KU3HU.
KonTponbHas padora Ne 4 1o reme: «Y MHOKEHUE U JEICHUE HATYPAIbHBIX YUCEI.
KonTponbshas padota Ne5 mo Teme «YpoIieHne BeIpaKeHUN.

4. ITnomanu 1 006EMBI (10 1)
Boruncnenuss no Qopmynam. I[lnomans. Ilnomaas npsimoyroibHuka. EnuHMIIBL
u3Mepenus 1wiomaaeit.  [lpsmoyromeubrit  mapammenenunen. O6bembl.  O0Bbem
MPSIMOYTOJILHOTO MapaJlleIeuIea.
OcHoBHast  uenb. Pacmmmputh  OpeacTaBiIeHUsT — ydalmuxcs 00  U3MEpeHuH
F€OMETPUYECKHX BEJIMYMH HAa MpPHUMEpPE BBIYUCICHUS IUIOMaAed U OO0BEMOB U
CUCTEMAaTU3UPOBATh M3BECTHbIE UM CBEJCHUS O eAMHMIAX n3MepeHus. OtpabaThiBaTh
HAaBBIKM BBIUMCICHUA 10 (opMylaM TMpU PEIIEHHWH T'€OMETPUYECKUX 3ajad.
@opMHpOBATH 3HAHMS OCHOBHBIX EIWHHI] U3MEPEHUS U YMEHUSA IEPEUTH OT OJHUX
€QVHUL K JPYTMM B COOTBETCTBMM C YCIOBHEM 3amaud. HayduTh uUCIOIB30BATH
NPUOOPETEHHBIE 3HAHMS W YMEHHUS B MPAKTUYECKON IEsATEIHbHOCTU M IMOBCEIHEBHOMN
JKU3HH.
KonTtponbsnas padora Neb mo Teme «ILmomanay u 00 beMbD».

5. O6wikHOBeHHBIE 1podu (10 )
Oxpy>kHOCTb U KpyT. OObIKHOBEHHBIE 1poou. cTtopust hopMupoBaHus MOHATHUS JPOOH.
Hpobu B BaBuione, Erunrte, Pume. HaxoskaeHuwe 4acTu OT L€JIOr0 U II€JIOr0 MO €ro
yactu. CpaBHEHHE, CJIOKEHHE U BbIUUTAHUE OOBIKHOBEHHBIX IpO0Eil ¢ OAMHAKOBBIMU
3HaMeHaremsiMu. CMmemanHble ynciia. ClokeHWe W BBIYMTAHWE CMEUIAHHBIX YHUCEN.
[IpakTrueckass pabora mo cOOpy, OpraHu3aldd M TOJACYETY [aHHbIX. PelieHue
KOMOWHATOPHBIX 33/1a4.
OcHoBHas 1e/b. [[03HAKOMUTE ydaluxcsi C MOHATHEM JIpoOU B 00BEME, TOCTATOUHOM
JUIsL BBEIECHMS JECATUYHBIX JpoOeil. DopMHpoBaTh YMEHHsI CpaBHUBATH APOOU C
OJIMHAKOBBIMH 3HAMEHATENISIMU; BBIJICIATH EyI0 YaCTh HEMPAaBUIBHOM Apo0OuU; perarhb
TPU OCHOBHBIC 3aJlaud Ha JApoOu. HayuuTh uCIONBb30BaTh MPUOOpPETEHHBIC 3HAHUS U
YMEHHUSI B IPAKTUUECKOM AEATEIbHOCTH U IIOBCETHEBHOM KU3HMU.
KonTponbsHas padora Ne 7 o reme: «OOBIKHOBEHHBIE IPOOM».
KonrponsHas padora Ne§ mo teme: «CiioxeHre W BEIYUTAHHUE APOOSH C OJIMHAKOBBIMU
3HAMEHATEISIMIY.

6. Hecaruunsie npoou. CiaokeHUe U BHIYUTAHUE TECITUYHBIX Apodei (18 u)

20



Hecarnunas apoOb. OTKpbITUE JECATHYHBIX JApoOed.  CpaBHEHHE, OKpYIJICHUE,
CJIO’)K€HHUE U BBIUUTAHUE JIECATUUYHBIX ApoOei. CTapuHHBIE CUCTEMBI Mep. JlecaTUuHbIE
IpoOH M METpUYecKas cUcTeMa Mep. PellieHrne TeKCTOBBIX 3aj1ad.

OcHoBHas 11e1b. BplpaboTaTh yMeHUs 4YWTaTh, 3allMChIBaTh, CPABHHUBATh, OKPYTJIAThH
NECSATUYHBIC JIPOOU, BBIMOJHATH CIOKEHUE M BBIYUTAHUE JIECITUYHBIX JpOOEH.
BripabaTeiBaTh yMEHHE peliaTh TEKCTOBBIC 3aaud. BBecTH MOHATHE MPUOINKESHHOIO
3Ha4YeHus 4Yucia. HayuuTh wHcmonb30BaTh NPUOOpPETCHHBIC 3HAHWUA W YMEHHUSA B
MPAKTUYECKOMN JEITEIbHOCTH U TTOBCETHEBHOM KU3HMU.

KonrpoarHas padora Ne 9 mo teme: «/lecatuunbie apoou. CiiokeHHe W BBIYUTAHHE
JECATHUYHBIX APOOei».

6 kmacc (2 4 B HeAEI0, BCEro 68 u)

1. Jemumocts uncen (10 4)
Henurenu u kpatueie. [Ipuznaku genumoctu Ha 10, Ha 5, 1 Ha 2. [IpyU3HaKu AETUMOCTH
Ha 9 m Ha 3. IIpocteie M cocraBHble uyucna. Pa3nmokeHue Ha NPOCTBIE MHOKHMTEINM.
Haubonpmmii o0mmit nenutenb, B3ammHO mnpocThie uncna. Haumenbinee oOiee
KpaTHOE.
KonTponbsnas padora Nel no teme «/lenumocts uncem.

2. CroxeHue ¥ BhIUUTaHuEe Apo0ei ¢ pasHbiMu 3HamMeHaTensiMu (10 )
OcHoBHOe cBoiicTBO apodu. Cokpamienue npobeit. [IpuBenenue apobeit k oOmeMy
3HaMmeHareno. CpaBHEHUE, CIOXKEHHE W  BbIUMTAHWE JApoOed C  pa3HbIMHU
3HameHaressAiMu. Cl0)KeHNe U BBIYMUTaHUE CMEIIAHHBIX YNCEIL.
Kontponbnas pabora No2 mo Teme: «CnokeHHME M BBIUMTAHUE JPOOEH C pasHBIMU
3HAMEHATEIAMMI.
Koutponbhas pa6ota Ne3 no teme: «Cl0KeHHE U BRIYUTAHUE CMEIIAHHBIX YUCETD.

3. YMHOXeHHE U enieHrne 0ObIKHOBEHHBIX pobeii (10 1)
YMHOXEHHE po0eii. Haxoxnenue Ipoou oT yucIa. [IpumeneHnune
pacnpeieuTeIbHOI0 CBOMCTBA yMHOXKeHUs. B3aumHo oOparHbie uwucia. [lenenue.
Haxoxnenue uyncna no ero apoou. J[poGHbIe BbIpaKeHUSI.
KonTponbsHas padora Ned o teme: «Y MHOKEHUE APOOEi».
KonTponbsHas padora Ne5 o teme: «/lenenue npodein».

4. Orrowenus u nponopuuu (10 1)
Otnomenus. Ilponopruu. IlpsiMmas u oOpaTHas MPOMOPIIMOHATIBHBIE 3aBUCHUMOCTH.
Macita6. JlimHa oKpy>KHOCTH | IUiomiaas kpyra. Mctopus uncna . [lap.
KonTponbsHas padota Ne6 no teme: «OTHOLIEHUS U TPOITOPLIKI.
KonTtponbsnas padora Ne7 mo Teme: «Macmrab. J{muHa okpykuHocTH. [Lnomans kpyray.

5. [lonoxutenbHbie U OTpUliaTenbHble uncina (10 1)
Koopnunatet Ha npsmoi. IlosiBieHue  OTpUUATENBHBIX  YUCEd U HYJS.
[IpotuBononoxueie yncna. Monyne yucna. CpaBHeHHE yncen. MI3MeHeHne BEInYuH.
KontponbsHas padota Ne8 mo Teme: «I10m0XUTENBHBIC M OTPUIIATCIIBHBIC YHUCIIAY.

6. Crio>keHue ¥ BbIYMTAHUE MTOJIOKUTENbHBIX U OTpULATENbHBIX urcel (10 u)
CroxeHne 4ucen ¢ MOMOUIBIO KOOPAMHATHOW NpsAMON. Cl0KeHHE OTPHULATEIbHBIX
yucen. CrnokeHue yucen ¢ pa3HbIMU 3HaKaMu. Beruutanue.
Koutponbnas padora Ne9 mo Teme: «CiokeHHWE U BbIUUTAHUE TMOJOXKHUTEIbHBIX U
OTPULIATENBHBIX YUCEID.

7. YMHOXXEHHE U JCICHUE MOJIOKUTEIbHBIX U OTPULIATENBHBIX ynucen (4 )
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Ymuoxenue. [enenune. PaunonansHeie yncina. CBOKWCTBA AEUCTBUN C pallMOHAIBHBIMU
YUCIIAMM.

KontpoasHas pabora Nel) mo Teme: «YMHOXKEHHE W JICJICHHUE TMOJOXKUTEIBHBIX H
OTPULATEIIbHBIX YUCEI.

8. Pemenue ypaBHenuii (4 1)

PackpriTue cko6ok. Koadgdunuent. ITogo6HbIe cnaraemeie. Permenne ypaBHEeHHIA.

B xoze nzyuenust TeMbl 00y4aromuecs T0IKHBI:
KontponbHas padota Nel 1 o teme: «Packpeitue cko6ok. [logoOHbIe ciaraeMblie
KonTtponbsHas padota Nel2 mo teme: «Pemenne ypaBHEHHIN.

7 xnacc Anrebpa (2 4 B Heento, Bcero 68 u)

1. MHO)kecTBO. D1eMeHT MHOkecTBa. [ToamHokecTBO (4 4)
MHoXecTBO. DJIeMEHThI MHOXKecTBa. [loaMHOMKECTBO.

2. BeIpaxkeHus1, TOXAECTBA, ypaBHEHHUS (4 )
YucaoBble BRIPAKEHUS C IEPEMEHHBIMU. 3apoXkAeHUE areOpsl B HEApax apu(PpMETHKH.
An-Xopesmu. Ilpocreiimue mnpeoOpa3oBaHus BBIpAKEHUN. YpaBHEHHE, KOpPEHb
ypaBHEHUA. JIMHEMHOE ypaBHEHHUE C OJAHOW NMEPEMEHHOU. PelieHne TEeKCTOBBIX 3ajad
METOJIOM COCTAaBJIEHUS ypaBHEHU. CTaTUCTUYECKUE XaPAKTEPUCTUKH.
OcHOBHas 11eJIb — CHUCTEMAaTU3UPOBATh U OOOOIIUTH CBEACHHUS O MPeoOpa3oBaHUAX
anredpanvyecKux BbIPAKEHUHN U pEelIEeHUH YPAaBHEHU ¢ OTHOM EPEMEHHOM.
KoHTposnbHbIX padoT: 2

3. @ynkuuu (10 )
OyHkIMsA, o0nacTh omnpeneiaeHuss (QyHKUUU. BoluucieHue 3HaYeHUN QYHKIUU 110
dbopmyne. ['paduk pynkuuu. [Ipsimas nponopimoHanbHOCTh U ee rpaduk. JIunelnas
byHKIIUA U ee Tpaduk.
OcHOBHasi 1eJlb — O3HAKOMUTH YYalIUXCs C BaXHEHIIMMHU (DYHKIIMOHATBHBIMU
NOHATUSIMA M C TpaduKaMu NpPSIMON MNPONOPUUOHATBLHOCTH U JIMHEWMHOW (yHKUUU
oOuiero Buaa.
KonTponbHbix padort: 1

4. Crenens ¢ HaTypaidbHbIM MokazaTenem (10 1)
Crenensp ¢ HaTypaJabHBIM ITOKa3aTeneM U ee cBoicTBa. OnqHowieH. OyHkMn y = x2,y =
x3 1 ux rpaduKH.
OcHoBHasi 1edb — BBIPAOOTaTh YMEHHE BBINMOJIHATH JEHCTBUS HAJ CTEIECHSIMHU C
HATypaJbHBIMH MOKa3aTEISMU.
KonTponbHbIx pador: 1

5. Muorounens! (10 )
Muorounen. CrokeHue, BbIUMTAHHME W YMHOXXEHHE MHOTO4YIeHOB. PasnoxeHue
MHOT'OYWJIEHOB Ha MHO>KHTEIIH.
OcHoBHast 1edb — BbIPAaOOTaTh YMEHHUE BBINIONHATH CIIOKEHUE, BBIUUTAHHE,
YMHOKE€HHE MHOT'OUYJICHOB U Pa3yI0KEHHE MHOTOYJIEHOB HA MHOKUTEIH.
KoHTposnbHbIX padoT: 2

6.DopmyIsl cokparieHHoro yMHoxeHus (10 )
®opmysl (a +b)2 =a2 +2ab + b2, (a+b)3 =a3 +3a2b + 3ab2 + b3, (a+ b) (a2 + ab +
b2) = a3 =£b3. Codusmbl, napagokcel. llpumenenne QoOpMya COKpPaIIEHHOTO
YMHOKEHHsI B peoOpazoBaHusix BeipaxeHuid. Tpeyronsuuk [Tackams. b. [Tackans.
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OcHoBHast 1elb — BbIPAOOTaTh YMEHHUE NPUMEHATH (HOPMYJbl COKPAIIEHHOIO
YMHOKEHHSI B IPEOOPa30BaHUAX LIEJIBIX BBIPAKEHU B MHOTOWIEHBI U B Pa3JIOKEHUU
MHOTOWJICHOB Ha MHO>KUTEIIH.
KouTponbHbIx padort: 2

7.CucTembl TUHEHHBIX ypaBHeHUH (174)
Cucrema ypaBHeHUU. PeleHne cucCTeMbl ABYX JIMHEWHBIX YpPaBHEHHU C JABYyMs
NEepeMEHHBIMH M €ro TreoMeTpuueckas wuHTepnperaius. M3o0perenne wmetona
KOOPJIMHAT, MO3BOJISIOIIETO NEPEBOIUTh T€OMETPUUECKUE OOBEKTHI Ha SI3bIK aNreOpsbl.
P. lexapt u II. ®epma. IIpumepsl pa3IMUHBIX CUCTEM KOOPJIMHAT HA IUIOCKOCTH.
Pemienune TeKCTOBBIX 3a71a4 METOJIOM COCTABIICHUS] CUCTEM YPAaBHEHUM.
OcHoBHas 11e7lb — O03HAKOMHTh YUalIUXCS CO CIIOCOOOM PEUIEHUS! CUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMH, BBIPA0OTATh YMEHUE PEIIATh CUCTEMbI YpaBHEHUN
Y IPUMEHSITh UX IIPU PEIICHUHN TEKCTOBBIX 3a]1a4.
KoHnTposnbHbIx padort: 1

8.IToBTopenue (3 )
OcHoBHas 1esb. [IoBTopuTh, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS, NTOJyUYEHHBIE B
7 xnacce.
KoHTposbHbIX padorT: 1

7 xkimacc I'eomerpus (2 4 B HeAenro, Bcero 68 )

1.Hauanwsubie reomerpuueckue ceaeHus (11 1)
[Ipocreiiliue reomeTpudeckue QUIyphl: MpsiMasi, TOYKA, OTPE30K, Jy4, yroia. Ot
3emisieMepusi k reomerpud. [loHsiTue paBeHcTBa reoMerpudeckux ¢uryp. CpaBHEHHE
OTPE3KOB U YrioB. M3mepenue oTpe3KoB, JiuHa oTpeska. Mi3mepenue yrios, rpaaycHas
Mepa yria. CMeXHbIE W BEPTUKAIBHBIE YIJIbI, MX CBOWCTBA. [leprneHIUKyIsIpHbIC
npsiMbIE.
OcHOBHast LEeIp — CHUCTEMATU3MPOBAaTh 3HAHUS YYAIIUXCA O MIPOCTEUIINX
reoMeTpuYecKux GUrypax M X CBOMCTBAX; BBECTH IMOHATHE PaBEHCTBA (PUTYD.
KoHTposnbHbIX paborT: 1

2. Tpeyronpauku (18 1)
TpeyronbHuk. [lpu3Haku paBeHCTBA TPEYroJIbHUKOB. llepneHauKyisip K IpsMou.
Codusmbl, mapagokchl. Meauanbl, OHCCEKTPUCHI W BBICOTHl  TPEYTOJIbHUKA.
PaBHOOEApEHHBIN TPEYrOJbHUK U €ro CBOMCTBA. 3aJayd Ha MOCTPOEHHUE C MOMOIUIbIO
UUpKyJss U JuHeiiku. Apxumen. lloctpoeHne ¢ NOMONIBIO LUPKYJIS W JIMHEHKH.
Tpucekuus yria.
OcHOBHasi 11elb — BBECTHM IOHATHE TEOPEMBI; BbIPAOOTATh YMEHHUE JI0KA3bIBATh
PAaBEHCTBO TPEYI'OJBHUKOB C MOMOIIBI) M3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM KJIACC
3a/1a4 — Ha MOCTPOCHHE C MOMOILBIO HUPKYJIS U JTUHEUKHU.
KoHTposnbHbIX padort: 1

3.[Tapannensubie npsmbie (13 )
[Ipu3Haku mMapamienbHOCTH MPSAMBIX. AKCHOMa MNapaJyiebHbIX NOpsMbIX. «Hauamay
Esxmna. JI. Dunep. H. W. JloGaueBckuit. VMctopus mstoro moctynara. CBoiicTBa
NapajuIeNIbHBIX MTPSAMBIX.
OcHOBHasl 1IeJIb — BBECTH OJIHO M3 BAKHEHIIMX MOHSATUM — MOHSITUE MapalIeibHBIX
OpsMBIX; JaTh MEPBOE MPEJCTAaBICHUE 00 aKkCMOMax M aKCHOMAaTHUYE€CKOM METONIE B
T€OMETPHUU; BBECTH AKCUOMY NApPAJUIEIIbHBIX MPSIMBIX.
KonTponbHbIx pador: 1

4.CoOoTHOUIIEHUSI MEXAY CTOPOHAMU U yriamMu TpeyrojbHuka (19 u)
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CyMmma yTJIOB TpEYyroJbHUKA. CooTHOIlIEHWE MEXAYy CTOPOHAMU H yIJIaMH
TpeyroibHuKa. HepaBeHCTBO TpeyronbHUKa. lIpsAMOYyronapHblE TpPEYrONBHHUKHA, X
CBOWCTBA U IPU3HAKU PaBEHCTBA. PaccTosiHuE OT TOUKHU 110 pssMOM. PaccrossHue Mexay
napajyiiebHbIMU NpAMbIMU. [IoCTpOEHUE TPEYTOJIbHUKA 110 TPEM JIEMEHTAM.
OcHOBHasg 1eIb — PAacCCMOTPETh HOBBIE WHTEPECHBIE W BAXKHBIE CBOWCTBA
TPEYTOJIbHUKOB.
KoHTpoabHBIX paboT: 2

5.IloBropenue. Pemenue 3agau (/4)
OcHoBHas 11e71b. [ToBTOPUTH, 3aKpenuTh U 000OITUTH OCHOBHBIC 3HAHUS, TOTYUYEHHBIC B
7 xnacce.

8 kimacc AunreOpa (2 4 B Henelnto, Bcero 68 u)
1. Panimonansubie 1podu (20 )

PanyonansHass  1poOb. OcHOBHOE  CBOMCTBO  JIpoOH, COKpallleHue ApooOeil.
k

ToxaecTBeHHbIE MPeoOpa3OBaHUs PAUMOHAIBHBIX BbIpakeHUH. DyHKIMS "Xuee
rpaduk.
OcHOBHas 1LieJb — BbIPa0OTAaTh YMEHHE BBINOJHATH TOXK/IECTBEHHBIE MPEOOPa30BaHUs
pPaLMOHAIIBHBIX BBIPAXKCHUN.
Tak kak JeHcTBUA C pallMOHAIBHBIMU IPOOSMHU CYIIECTBEHHBIM 00pa30M OMUPAOTCS Ha
JEHCTBUS C MHOTOWIEHAMH, TO B Hayaje TeMbl HEOOXOANMO MOBTOPUTH C yUAITUMHUCS
npeoOpa3oBaHus UENbIX BbIPAKEHUH.
KoHnTponbHbIX padort: 2

2. KBaaparssie kopaH (20 4)
[Tonsatue 06 uppanroHaIBbHBIX uMciaax. HepocTaTouyHOCTh palMOHANbHBIX YUCEN IS
r€OMETPUYECKUX M3MEpPEHUH, HuppalroHalbHble uuchaa. OOmme CcBeAeHUs O
JNEUCTBUTENBHBIX  uucnax. KsagpatHeii  kopeHb. [loHATHE O  HaXOXIECHHUU
OpUOIIKEHHOTO 3HAueHUsi KBaJApaTHOro KopHs. CBoiicTBa KBaJpaTHBIX KOpHE.

[IpeoOpazoBaHusi BRIpAKEHUHN, COJEPkKAUIUX KBaJpaTHble KOpHU. DYHKIUS é:‘/;", ee
CBOWCTBA U TpaduK.
OcHOBHas 1elb — CUCTEMAaTU3HPOBATH CBEJACHUS O PAlMOHAIBHBIX YUCIAX M J1aTh
npeacTaBiIeHre 00 UPPAIMOHAIIBHBIX YHCIIAX, PACIIUPUB TEM CAMBIM MOHSATHE O YHUCIIE;
BbIpa0OTaTh yMEHHUE BBINOJHATH MPEOOPA30BAHUSI  BBIPAKEHUM, COAEpKAIIUX
KBaJpaTHbIE KOPHHU.
KouTponbHbIx padort: 2

3.KBanpartusie ypaBuenus (10 )
KBagparHoe ypaBHeHue. Popmyna KOpHEHM KBaJApaTHOrO ypaBHeHHs. Pemenwne
palMOHAJIBHBIX ypaBHEHUW. Pelienne 3a1a4, NpUBOASIINX K KBaJPAaTHBIM YPAaBHEHUSIM
Y IPOCTEUIINUM PallMOHATILHBIM YPABHEHHUSIM.
OcHoBHas 11e1b — BbIPa0OTaTh YMEHUS PEIIATh KBaAPATHBIC YPABHEHUS U MIPOCTEUIIINE
palMOHAJIbHBIE YPABHEHHS U IPUMEHATh UX K PEIICHUIO 3a1a4.
KoHnTponbHbIX padort: 2

4 Hepasenctna (10 u)
HucnoBble HEpaBeHCTBA MU HMX CBOWCTBA. llowieHHOE ClIO)KEHME W YMHOXKEHUE
YHUCJIOBBIX HepaBeHCTB. [lorpemHocts M TOYHOCTh NpuOIMKeHUs. JIuHeiHble
HEPABEHCTBA C OJHON NEPEMEHHON U UX CUCTEMBI.
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OcHoBHast 1eJdb — O3HAKOMUTH yUYAUIUXCSl C MPUMEHEHHE: HEPABEHCTB ISl OLEHKU
3HAYEHUN BBIPAXKEHUM, BBIpA0OTAaTh YMEHUE pelaTh JIMHEWHbBIE HEPABEHCTBA C OJHOM
MIEPEMEHHOU U UX CUCTEMBI.
KouTponbHbIx padort: 2

5. CreneHsb ¢ LEJIbIM MTOKa3aTeNieM. DJIEMEHThI CTATUCTUKHU (4 1)
Crenenb ¢ LeNIbIM NOKa3aTeneM U ee cBoiicTBa. CtanaapTHbI BuA uncia. HauanbHbie
CBeJIeHUs1 00 OpraHu3allii CTaTUCTUYECKUX UCCIIEA0OBAHUIA.
OcHoBHasi Lenb — BbIPAa0OTaTh YMEHUE MPUMEHATH CBOMCTB, CTENEHU C IEJbIM
MOKa3aTelieM B BBIYHCICHHUSIX U TPeoOpa3oBaHUSX CPOPMUPOBATH HAYaIbHBIE
MPEACTaBICHUsI O cOOpe M TPYNIHPOBKE CTATUCTMYECKUX HaHHBIX, MX HAIJISIIHON
UHTEPIPETALNH.
KoHTposbHbIX paboT: 1

6. [ToBTOpenue (4 u)
KonTponbsHbix padora 1

8 xmacc ['eomerpus (2 4 B HeAeNr0, Bcero 68 )

1.Yetbipexyronbuuku (14 4)
MHOroyronbHUK, BBITYKIbIH MHOTOYTOJBHUK, YEThIpeXyrojibHUK. Ilapamienorpamm,
ero cpoiicTBa u mnpusHaku. Tpaneuus. @Panec. IIpsmoyrosbHHUK, pomMO, KBajapar, HX
cBoiicTBa. OceBas M HEHTpaIbHASI CAMMETPHUH. 30JI0TOE CEUEHHUE.
OcHOBHasi 1eldb — UW3YYUTh HamOOJIee BaXHBIE BHUJBl YETHIPEXYTOJIbHHUKOB —
napajuiesorpamMmm, npsMoOyroibHUK, poMO, KBaapar, Tpaneuuto; 1aTh MPeACTABICHUE O
burypax, 001a1ar0IMX 0OCEBOM WM IIEHTPAIbHON CUMMETPUEH.
KonTponbHbix padort: 1

2.IInomans (15 4)
[TonsTue miomaaM MHOroyrojbHuka. [lnomanm npsMoyronbHUKa, HapajjiesorpaMma,
TpeyroyibHUKa, Tpanennn. Teopema [Tudaropa. [Tudarop u ero mkorna.
OcHoOBHast 1eib — paclIUpPUTh U YIIIyOUTh TONYy4YeHHBbIE B 5—6 Kiaccax
NpPEACTABICHUS ydaluxcsi 00 U3MEPEHMHM U BBIUKMCICHUM IUIONIA/Iei; BBIBECTU
dbopMyIbl TUIOHIAEH TPSIMOYTOJIbHUKA, TapajieiorpaMma, TPEeyTroabHUKa, TParelnH;
J0Ka3aTh OJHY U3 INIaBHBIX TeOpeM reomeTpun — Teopemy [udaropa.
KoHTposnbHbIX padort: 1

3.Ilono6usie TpeyronbaukH (20 u)
[Tono6ubIe Tpeyronbuuku. [Ipu3Haku mogobust TpeyronbHUKOB. [IpruMeHenne monoous
K JI0Ka3aTeNbCTBY TEOPEM U pPEMIEHUIO 3a1ad. CUHYC, KOCUHYC U TAHT'€HC OCTPOTro yIJia
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
OcHOBHas 11€JIb — BBECTHU MOHITHE NMOJA0OHBIX TPEYTOJILHUKOB; PACCMOTPETH MPU3HAKH
nojo0usi TPEyroJbHUKOB M WX TPUMEHEHHMs; CJeliaTh MEpBbI 1ar B OCBOCHUU
yYallMMUCS TPUTOHOMETPUYECKOTO anmnapara reOMETPHUH.
KoHTposnbHbIX padoT: 2

4.0xpy>xHOCTB (17 )
B3aumHoe pacnonoxkeHue npsiMoil M OkpykHocTu. KacarenbHas K OKpYKHOCTH, €€
CBOICTBO M NpuU3HAK. LleHTpabHbIE U BIIMCAaHHBIE YIibl. YeThIpe 3aMeyaTenbHbIe TOUKU
TpeyroiabHuka. JI. Diinep. BriucanHast 1 onucaHHasi OKPY>KHOCTH.
KoHTpoabHbIX paboT: 1

5.IloBropenue. Pemenue 3amau (2 )
OcnoBHas 1enb. [loBTopuTh, 3aKpenuTh U 0000IUTH OCHOBHBIE 3HAHMUS, NTOJyUYEHHBIC B
8 Kiacce.
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9 ximacc Anrebpa (2 4 B Heelmo, Bcero 68 )

1. Ksanpatuunas ¢pynkuus (10 q)
Oyukius. CpoiictBa ¢yHkuuid. Kaapatueiii TpexusneH. PasnoxxeHue KBaJIpaTHOTO
TpexuieHa Ha MHoxutenu. @yHkuus y = ax2 + bx + ¢, ee cBOHCTBa U rpaduk.
CrernienHast QyHKITHA.
OcHoBHasi  1leJib — PACIIUPUTH CBEACHUS O CBOWCTBaX (yHKIMH, O3HAKOMUTH
y4aluxcsi CoO CBOMCTBaMH U rpakoM KBaJpaTUUHON (DYHKITUU.
KonTponbsHbIX padort: 2

2.YpaBHEHHUs 1 HEPABEHCTBA C OfHOM nepeMenHoit (10 u)
[ensie ypaBHeHusd. Mictopus Borpoca o Hax0xAeHUU (HOpMyJT KOpHEH anreOpanyeckux
ypaBHEHUI, HEPA3PEIIUMOCTh B paJluKaiax ypaBHEHUU cTeneHu, Oomnbiinel yetbipex. H.
Tapranes, [Ix. Kapnano, H. X. A6ens, 3. ['anya. J[poOHbie panmoHallbHbIE ypaBHEHUSI.
HepaseHcTBa BTOPOM CTEIEHU C OAHOM ITEpEMEHHONU. METO MHTEPBAJIOB.
OcHOBHasl 11elb — CHCTEMATU3UPOBATh U 0OOOIIUTH CBEACHHUS O PEUICHUU LENbIX U
JIPOOHBIX pAIlMOHANLHBIX YPaBHEHHWH C OJHOW TMEpeMEeHHOW, cHOpMHUpPOBATH yMEHUE
pemaTh HepaBeHCTBa Buaa ax2 + bx + ¢ > 0 wim ax2 + bx + ¢ <0, rne a # 0.
KoHTposbHbIX padorT: 1

3.YpaBHeHHssT U  HEpaBEHCTBAa C  JByMs  mnepemeHHbiMu (17  u)
VYpaBHeHue ¢ aBymsi mepeMeHHbIMU M ero rpaduk. Cucrembl ypaBHEHU BTOPOU
crerneHu. PelreHue 3amad ¢ [OMOIIBIO CHUCTEM YPaBHEHUW BTOPOM CTEIIEHMU.
HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.
OcHOBHas 1e/Ib — BBIPA0OTATh YMEHHUE PElIaTh MPOCTEUIINE CHCTEMBI, COACPKAIINE
YpPaBHEHHE BTOPOM CTENEHU C JBYMsI IEPEMEHHBIMU, U TEKCTOBBIE 3aJa4l C MOMOUIBIO
COCTABJICHHSI TAKUX CHCTEM.
KoHTtpoabHbIx padot: 1

4. Apubmerndeckas u reoMeTpuueckas rporpeccuu (20 )
YucnoBele mocieaoBaTeabHOCTU. 3anada Jleonapao Iluzanckoro (®Pubonauym) o
Kponukax, yucia @PubonHauuu. ApudmeTnueckas U Te€OMETpHUUECKas MPOrpecCUu.
@opMyJbl I-TO YWiI€HAa U CyMMBbI MEPBBIX N WIEHOB MPOTPECCHH. 3a/ladya O IaxXMaTHOU
nocke. beckoHeuHo yObIBarolas reOMeTpuyecKas Mporpeccusi.
OcHoBHas 1eab — JaTh MOHATUSA 00 apu(PMETHUECKON U T€OMETPUUECKON MPOTPECCUIX
KaK YHCJIOBBIX MTOCJIEI0BATEIBHOCTSX 0COO0r0 BHIA.
KoHTpoabHBIX padoT: 2

5.25eMeHTbl KOMOMHATOPHUKHU U TEOpUU BepoaTHOcTeH (14 )
KomOunaTtoproe mpaBuio ymMHOXEHHs. l[lepecTaHOBKHM, pa3MelIeHUs, COYCTaHUS.
OTHocHTeNIbHAsT YacTOTa M BEPOSTHOCTh CIydaHOro coObiTusi. VcToku Teopuu
BEPOATHOCTEM: CTpaxoBoe Jeno, a3zaptHbie urpel. II. depma, f. bepnymm. A. H.
Kosmoropos.
OcHOBHas 1I€JIb — O3HAKOMUTH YYAIIUXCs C MOHATHSIMU MEPECTAHOBKH, pa3MEUICHNUs,
COUYETAHUS M COOTBETCTBYIOIIMMH (opMyJiaMu JUisl MOJCYETa HMX YHUCIA; BBECTH
MOHATHUS OTHOCUTEIBHOM YaCTOThI U BEPOSITHOCTH CIy4aiHOT'O COOBITHS.
KonTponbHbIx pador: 1

6. IToBropenue (utorooe) (14 u)
OcHoBHas 1ienb. [IoBTOpUTH, 3aKpenuTh U 000OIIUTH OCHOBHBIC 3HAHMUSI, TTOJTyYECHHBIC B
9 kiacce.
KoHTpoabHBIX paboT: 2
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9 kimacc T'eomerpus (2 4 B Heelnto, Bcero 68 )

1. Bextopel. MeTon koopauHar (18 4)
[lonsitue BekTopa. PaBeHcTBO BekTOpoB. ClOXXKE€HHE U BbIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bektopa. [Ipocreiimme 3agadyn B KOOpAMHATAX. Y PABHEHUS
OKPY’KHOCTH U IpsiMOil. [[puMeHeHne BEKTOPOB U KOOPAUHAT MPU PELICHUU 33/1a4.
OcHOBHasl 11€JIb — HAYYUTh YYaIlllUXCS BBITIOJHATH JCUCTBUSA HaJ BEKTOpaMH Kak
HAMPaBJICHHBIMA OTPE3KaMHU, YTO BaXKHO IS TNPUMCHEHHS BEKTOPOB B (DHU3HUKE;
MMO3HAKOMUTh C MCIOJIb30BAHUEM BEKTOPOB M METOJAa KOOPAWHAT IPHU PELICHUU
reOMETPUYECKUX 3a/1ay.
KoHTposbHbIX paboT: 1

2. CoOTHOIIEHUS MEXJy CTOPOHAMM U yriamMH TpeyroibHuka. CKajsipHOe
npousBezeHue BeKTopos (11 4)
CHuHyCc, KOCMHYC W TaHI€HC yrjla. TeopeMbl CHHYCOB M KOCHUHYCOB. Pemienue
TPEYroJibHUKOB. CKalsIpHOE MPOMU3BEIECHUE BEKTOPOB M €ro IPUMEHEHHE B
r€OMETPUUECKUX 3a/1a4aX.
OcHOBHasi 1IeJIb — Pa3BUTh YMEHHE YYalUXCA NPUMEHATh TPUTOHOMETPUUECKUU
anmnapar Ipu peleHu FTeOMETPUYECKHX 3a/1ay.
KonTponbHbix padort: 1

3. JlniMHa OKpY>KHOCTHU U TUIoWaab Kpyra (12 41)
[IpaBunbHbIE MHOrOYrosibHUKUA. OKpPY’KHOCTH, ONHMCAHHAs OKOJIO IPaBUIBLHOTO
MHOI'OYTOJIbHUKA W BIUCaHHasi B Hero. IlocTpoeHue mpaBWIbHBIX MHOTI'OYTOJIbHUKOB.
Jnuna oxkpyxHocTH. McTtopus uncna m. Ilnomans kpyra. KBagpartypa kpyra.
OcHOBHas 11eJIb — PACUIMPUTh 3HAHUE YYalllUXCS O MHOTOYTOJbHUKAX; PaCCMOTPETh
MOHSTHUS JJIMHBI OKPYKHOCTH | IUIOIIAN Kpyra U (GOPMYJIBI JIJIsl UX BHIYUCIICHHUS.
KonTposnbHbIx padort: 1

4. Isuxenus (7 41)
OtoOpaxenue miIockoctd Ha ceds. [lonstue nBmxenus. OceBas U LEHTpaJbHAA
cummetpuu. [lapannensHbiid nepenoc. Ilosopor. Hanmoxenus n nBuxeHus.
OcHoOBHas 1eJIb — MO3HAKOMUTH YYAIIUXCS C TIOHITHE: ABUKEHUS U €r0 CBOMCTBAMHU, C
OCHOBHBIMU BUJIaMH JIBUKEHUM, CO B3AUMOOTHOIICHUSIMU HAJIOKEHUM U IBUKECHUH.
KonTtpoabHbIx padot: 1

5. HayanbHble cBeieHus U3 crepeomerpud (8 u)
[Ipenmer crepeomerpun. ['eomeTpudeckue Tejla U TNOBEPXHOCTH MHOIOrpaHHUKM:
pu3Ma, MmapajuiesieluIe]l, mupaMusa, GopMyIIbl JJ1s BRIYUCICHUS UX 00heMoB. Tema u
MOBEPXHOCTH BpAIlIEHUs: TUIMHAP, KOHYC, cepa, map, GOpMyIIbl sl BHIYUCICHUS UX
IJIOIA/Ie MOBEPXHOCTEHM U 00BEMOB. Y IBOCHHE KyOa.
OcHOBHast LEeNb — JaTh HAYaJlbHOE MPEACTABICHHE O TeJaX M IOBEPXHOCTAX B
MIPOCTPAHCTBE; MO3HAKOMUTH YYAIIUXCSl ¢ OCHOB HOBBIMU (POPMYJIAMH JIJIsI BBIYUCIICHUS
TJIOIAIeH TOBEPXHOCTEN U OOBEMOB TEJI.

6. O0 akcroMax IIaHUMeTpuH (2 )
becena 06 akcmomax reoMeTpuH.
OcHoBHasi 1enb — JaTh OoJjiee TIIyOOKO€ TMPEACTaBIEHUE O CHCTEME AaKCHOM
IUTAHUMETPHUH U aKCUOMATHYE€CKOM METOJIE.

7. I[loBTopenue. Pemenue 3amay (10 u)
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OcHoBHas 11e1b. [TOBTOPUTH, 3aKpenuTh U 00OOITUTHL OCHOBHBIC 3HAHHS 32 OCHOBHYIO
IIKOJTY.
KonTponbHbix padort: 1

[Ipy HEoOXOAMMOCTH B TE€YEHUE YYEOHOrOo TOJa YYHMTENIb MOXKET BHOCHTH B
IIPOrpaMMy KOPPEKTHUBBI: HU3MEHATH I0CIEI0BATEIBHOCTh YPOKOB BHYTPU TEMBI,
IEPEHOCUTb CPOKU KOHTPOJIBHBIX palboOT U Ap., UMesl Ha 3TO OOBEKTUBHBIE IPUUHHBI.

TemaTu4eckoe NJIAHUPOBAHUE
C YKa3aHMEM KOJIMYECTBA 4acCOB, OTBOJIMMBIX HA OCBOCHHUE KaXKJ 0N TEMBbI

Ne Tema ypoka
1/

5 kiaace

HarypasibHble yucna

CnoxeHue 1 BIYUTaHUE HaTypaJIbHBIX YHUCCJI

YMHOXEHHUE U ACIICHHUC HATYpPaJbHBIX YHUCCJI

[Tnomaan 1 00BLEMBI

OOBIKHOBEHHBIE JIPOOH

Hecaruunsie 1podu. CaokeHre U BEIYMTAaHUE JECITUYHBIX Apo0ei

YMHOXEHHE U ACICHNE IECATUYHBIX Ipo0ei

NHCTpYMEHTBI [Tl BBIYMCIEHUN U U3MEPEHUN

OO |INO|OTRWIN|(F-

OmnucatenpHasi craructuka. BepositHocTh. KoMOMHaTOpHKA.

10 [loBTOpEeHue

11 KoHTtponrHas paboTa 3a roj

Bcero 3a rog — 68u

6 KJacce

JlenmnuMocTts uncen

CnoxeHue 1 BIYUTaHUE 11p06el71 C pa3HbIMH 3HAMCHATCIISIMHU

OTHoO1IEHUs. U IPONOPILIHU

1
2
3 YMHOKEHHE U JeJeHre 0OBIKHOBEHHBIX APO0eH
4
5

[TonoxxurtenbHbIC U OTpHULATCIIbHBIC YHCJIA. [losiBneHue
OTpHUIATCIBbHBIX YUCCJI U HYJIA.

6 Cno’xeHHe W BBIYUTAHUE TIOJIOKUTEILHBIX W OTPUIIATEIILHBIX YHUCE
7 YMHOXEHHE M JICJICHHE MOJOKUTEIbHBIX H OTPUIIATEIILHBIX YHCEI
8 Pelienrie ypaBHeHUM
9 KoopauHaThl Ha MIIOCKOCTH
10 OnucarenpHas ctatucTuka. BepostHocTh. KomOuHaTOpHKa
11 [ToBTOpEHUE
12 KonTposnbsHas pabora 3a ron
Bcero 3a rog — 68u
7 kiaacc
Auredpa
1 MHoxecTBO. DeMeHT MHOKecTBa. IloaMHOXKeCTBO
2 BrIpakeHus1, TOXKJIeCTBa, YPAaBHCHUS
3 DOyHKIIUH
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CreneHns ¢ HATypPaJIbHBIM ITOKA3aTCJICM

MHoTro4JIeHBI

DOpMYJIBI COKPAIIEHHOTO YMHOXKCHUS

Cuctembl JINHENHBIX YPAaBHEHUN

IToBTOpEeHUE

OO |NO |01~

KonTposnbpHas pabora 3a ron

Bcero 3a rog — 68 u

I'eomeTpus
1 HavanbHble reoMeTpuyecKre CBeICHHUSI
2 TpeyronbHUKHU
3 [TapannenbHble NpsMble
4 CoOTHOIIEHUS MKy CTOPOHAMH U YTIIaMHU TPEYTOJIbHUKA
5 IToBTopenue. Pemenue 3amau
6 KonTtponbsHas paboTa 3a roj
Bcero 3a rox - 68 4
8 kinace
Auredopa
1 PanmonaipHBIC 1poOH
2 KBaspaTHbie KOpHH
3 KBaspaTHble ypaBHEHHUSI
4 HepaBeHctBa
5 CreneHsb ¢ LebIM ToKa3aTeaeM. DJIEMEHTbl CTATUCTUKH
6 IToBropenue. Pemienue 3amau
KonTposnbHas pabora 3a ron
Bcero 3a rox - 68 4
I'eomeTpus
1 YeThIpexXyroJbHUKH
2 [Tnomans
3 [TonoGHBIE TPEYTONbHUKU
4 OKpy>KHOCTB
5 [loBTOpEHuUe
6 KonTponbsHas pabora 3a ron
Bcero 3aroxg - 68 u
9 kiaacc
Anredpa
1 KBagpatnunas QyHKIus
2 YpaBHEHUS] U HEPABEHCTBA C OJTHOM IEPEMEHHOMU
3 YpaBHEHUS U HEPABEHCTBA C IBYMS IEPEMEHHBIMH M UX CUCTEMBI
4 Apudmernyeckasi 1 reoMeTpruecKasi IpOrpeccuu
5 DJIeMEHThl KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTH
6 [loBTOpEeHue
7 KonTponbsHas pabora 3a roj
Bcero 3a roa - 68 u
I'eomeTpus
1 BekTopsl
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Meton KoopiMHAT

w

CooTHOIIEHUST MEXK Ty CTOPOHAMM U YTJIaMU TPEYTOJIbHHKA.
CkaJisipHOE IPOU3BEAECHUE BEKTOPOB

JImvHa OKpY>KHOCTH M IUIOIIAJIb Kpyra

JIB>KEeHUSA

HavanbpHble CBeIEHUS U3 CTEPEOMETPUH

006 akcromax IJIAHUMETPUU

[ToBropenue. Penenue 3amau

OO0 N OO~

KonTposnbsHas pabora 3a ron

Bcero 3a roa - 68 u
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