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IHosicuuTeNLHAA 3aIUCKA

AnantupoBaHHas pabouas mnporpamma 1o Matemaruke (manee IIporpamma) s
00y4aroIuXcsl ¢ 3a/IEPKKON MICUXMUYECKOTO Pa3BUTHS OMPEIeNsieT CoAepKaHUe U OpraHU3aIHI0
00pa30BaTEeNBHON EATEIHPHOCTH O0YUYAIONINXCS C 33JIePKKON MICUXUUYECKOTO Pa3BUTHS (ayiee
— 3I1P) ¢ yuerom 06pazoBaTelbHBIX TOTPEOHOCTEN U 3aPOCOB YYACTHUKOB 00pa30oBaTeNIbHBIX
OTHOUIEHUU.

Ona coxepxutr auddepeHurpoBaHHbIE TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS U
yCIIOBUS €€ pean3aliiy, 00eCTIIeunBaloIne YAOBIECTBOPEHUE 00pa30BaTEIbHBIX MOTPeOHOCTEH
YUAILUXCAC 3a1€PKKON ICUXUYECKOTO Pa3BUTHS.

Bapuant 7.1 mnpennasnauen ans oOpasoBanus oOywaromumxcs ¢ 3IIP, ypous
NCcUX0(U3NMUECKOro pa3BUTHUS, OJM3KOr0 BO3PaCTHON HOpMe, 1mo3Bosstoniero noinyuuts OO0,
MTOJIHOCTHEO COOTBETCTBYIOIIEE ITO UTOTOBBIM JOCTHIKEHHUSAM K MOMEHTY 3aBEpIICHUS 00ydeHUs
00pa30BaHUI0 00YYAIOIIUXCS, HE UMEIOUINX OIPaHUYCHHUM MO BO3MOXKHOCTSM 370POBbS, B T€
ke cpoku. OIHUM W3 BaXXHEUIIUX YCIOBUH SIBJISICTCS YCTOMYMBOCTH (POPM aqanmTHBHOTO
noBeaeHus. O6pa3oBarenbHas MporpaMMa, aJanTupoBaHa Jiis 00ydenust odydaromuxcs ¢ 3[1P
C y4eToM OCOOCHHOCTEH WX MCUXO(PH3UICCKOTO PA3BUTHSI, HHIWBHIYaTbHBIX BO3MOXHOCTEH,
obecrnieunBaeT KOPPEKIHIO HAPYIIEHUH pa3BUTHSI U COLIMATILHYIO aJanTallHIo.

PaGouass mporpamma pa3paboTaHa Ha OCHOBe COOpHHMKa paboyux MporpaMm
«Marematuka» 5-6 kmaccel, «Anreopa» u «l'eomerpus» 7-9 win. bypmuctposoit T.A. (M.:
[Ipoceemenue, 2011 r.) ¢ y4€rom cieqyrOmux J0KYMEHTOB:

. Oenepanbhbiii  3akoH  Poccuiickoit  @enepannu  «O6 oOpazoBanuu B Poccuiickoii
Oenepaunn» ot 29 nexabps 2012 roga Ne 273-03, BerynusimuM B cuity ¢ 01 centsops 2013 r.

*  @enepanbHBIi TOCYIAPCTBEHHBIH 00pa30BaTelIbHBIA CTaHIAPT OCHOBHOTO  OOIIEro
oOpa3oBaHMsl, YTBEPKICHHBIH MpHUKa3oM MuHHCTEepcTBa 00pa3oBaHus W Hayku oT 17 nexabps
2010 r. Nel1897. (B pen. IlpukazoB MunobpHayku Poccun ot 29.12.2014 N1644, ot 31.12.2015
N1577).

*  HammonanpHblii mpoekt «O0pa3oBaHue», YTBEPKACHHBIN pemieHueM mpesunuyma CoBeTa
npu [Ipesunenre PO no cTparernueckoMy pa3BUTHIO M HAlMOHAJIBHBIM IpoekTam oT 24.12.2018
r.

+  dynaaMmeHTanbHOE SAPO COACpkKAHUS 00IIero 0Opa3oBaHUs.

*  KoHmenmusi nyXOBHO-HPABCTBEHHOTO pa3BUTHUS M BOCIUTAHUS JIMYHOCTH TpakIaHUHA
Poccun/ mon pen. A.S. Janumoka, A.M. Kongakosa, B.A. Tumkosa; MockBa, «[IpocBemienue,
2009 r.

. Vka3 npesugentra PO ot 07.05.2018 r. Ne 204 «O HaMOHANBHBIX LENSIX U CTPATETHYECKUX
3agavax pa3Butus PO Ha nepuon 1o 2024 rogay.

*  Ilocranosnenue IIpaBurensctBa P® ot 18.04.2016 1. Ne 317 «O peanuszanuy HalmOHAIBHOU
TEXHOJIOTHYECKOW HHUITUATHUBBI.

*  OcHoBHas 00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO o61miero oopazoBanus MAOY COIII Ne
44 r. Tomcka.

[Iporpamma oTpaxkaer cojaepkaHue oOydeHus mnpeamery «MaTemaTHKa» € y4eTOM OCOOBIX
oOpa3oBaTenbHbIX mOTpeOHOCTel oOyuatomuxcs ¢ 3[IP. OBnageHue y4eOHBIM MPEAMETOM
«MaremaTtukay NpeacTaBiIsieT ONPEACIEHHYIO CIIOXKHOCTD i1 yqammxcs ¢ 3I1P.

IIcuxosioro-negaroruyeckKasi XapakKTepucTUKA 00y4aloUIUXCAC 3a1ePKKOM
NCUXMYECKOr0 Pa3BUTHA

O6yuatomuecss ¢ 3P — »3To nmeru, uUMerolee HEAOCTATKH B  ICHXOJOTHYECKOM
pasButuu, noarBepxkaeHHble [IMIIK u mpensTcTBYIOIIME MONXYy4EeHUIO OOpazoBaHus 0e3
CO3/1aHHS CIIEUANIBHBIX YCIOBUM.
Bce oOyuaromuecs ¢ 3[1P uCIBITHIBAIOT B TOM MJIM MHOM CTENIEHH BBIPAXEHHBIC 3aTPYAHEHUS B
YCBOEHMHM Y4YeOHBIX IporpamM, OOYCJIOBIEHHbIE HEJOCTAaTOYHBIMHM I03HABaTEIbHBIMU
CIIOCOOHOCTSIMH, CHIEIU(PUUECKUMH PACCTPONCTBAMHU IICUXOJIOTUYECKOTO PA3BUTHS (IIKOIBHBIX



HaBBIKOB, PE€YM M [p.), HapyIICHUSIMH B OpraHU3alMM [JESATEIbHOCTH W/WIM IOBEICHUS.
OOmmmu g Bcex oOywaromuxcst ¢ 3IIP sBAsifoTcs B pa3HOM CTENEHH BBIPAKCHHBIC
HEIOCTaTKU B ()OPMHUPOBAHMU BBICHIMX ICUXMUYECKUX (DYHKIMH, 3aMEIJICHHBIM Temn 100
HEPABHOMEPHOE CTAHOBJICHUE I103HABATEIbHOW JAESTEIbHOCTH, TPYAHOCTH IPOU3BOJIBHOU
CaMOPETYJISILHH.

BospactHoli  mepuox = 0OydYarOIIUXCS ~ OCHOBHOW  0Opa30BaTENIbHOM  IIKOJBI
XapaKTepU3yeTcss Kak MEepuoJl BaXHbIX M3MEHEHUH B JMYHOCTH pebeHka. [lepuon mososoro
CO3PEBAHUS XapaKTEPU3YIOTCS MOBBILIEHMEM YPOBHS TOPMOHOB, @ 3TO B CBOIO OY€pelb
IPUBOAUT K BO3OYKACHHUIO WM, HAa00OpOT, TOPMOXEHHIO HEpBHBIX IHpoueccoB. Kak
CIIEJICTBUE, Y NOJPOCTKA BO3MOXKHBI CIIEAYIOLIME MPOSBICHUS B IOBEACHHMM: 4acTas CMEHa
HAacCTpOEHUs,  JeNpeccus,  HEYCUIYUBOCTb, ioxas  KOHLEHTpaluss  BHUMAaHMI,
pa3ApaKUTENbHOCTh, HMITYJbCHBHOCTh, TPEBOTa, arpeccus M MpoOJIeMHOE TOBEACHUSI.
Pazymeercsi, Ouonormdeckue (¢akTopsl (FOpMOHAJIbHBIE HM3MEHEHHs) HE  SIBISAIOTCS
OTIpEAEIAIOIMMU: BaXKHOE BIUSHUE HApa3BUTHE MOAPOCTKA OKa3bIBAET CPeNia U, IPEXKIE BCETO,
colualbHoe OKpyxeHue. [1o1pocTKOBbII BO3pacT — 3TO Opa BaXKHBIX U3MEHEHHUH B JIMYHOCTH
peOeHKka, mpU HOPMAJIBHOM OHTOTEHE3€ STOT MEPUOJ MPOTEKaeT MPOOIEeMaTHYHO BO BCEX
OTHOILICHMSX, NMPH JU30HTOreHese, B yactHoctu npu 3I[IP, Bo3MoxHBI Oosiee cepbe3HbIE
HapyLIEHUsI, OTKJIOHEHHUSI.

Y mnoapoctkoB ¢ 3IIP ormeudaercs HemocTraTo4yHas IO3HABaTElIbHAsI AKTUBHOCTD,
KOTOPast,CoueTasiCh ¢ OBICTPON YTOMIIIEMOCTBIO U UCTOIIAEMOCThIO PEOCHKA, MOXET Cephe3HO
TOPMO3UTh MX OOy4YeHHE U pa3BUTHE. Tak, OBICTPO HACTYIAIOLIEE YTOMJIEHUE MPUBOJIUT K
CHIDKEHHIO paboTOCHOCOOHOCTH, YTO MPOSBISIETCS B TPYIHOCTAX YCBOEHHUS Y4eOHOIo
Marepuaa.

JletssM M moApOCTKaM C JaHHOW IATOJIOTMEH CBOWCTBEHHBI YacThle INEPEXOABI OT
COCTOSIHMSI aKTUBHOCTH K ITOJIHOM MJIM 4YaCTUYHOW MacCUBHOCTH, CMEHE pabouux U Hepaboumx
HACTPOEHM, YTO CBSA3aHO C UX HEPBHO-TICUXMUYECKUMHU COCTOSHUAMHU. BmecTe ¢ TeM, HHOTIA U
BHELIHUE OO0CTOATENbCTBA (CIOXKHOCTh 3aJaHusi, OONbIION 00beM paboThl U Ap.) BBIBOIST
peOeHKa M3 paBHOBECHS, 3aCTaBIISIIOT HEPBHUYATh, BOJHOBaThCs. IloapocTku ¢ 3amepikkoit
MICUXUUYECKOTO Pa3BUTHUS MOTYT JOIYCKaTh CPBIBBI B CBOEM INoBeAeHUH. OHU TPYAHO BXOMSAT B
paGouuii pexuM ypoka, MOTYT BCKOYHMTb, HPOMTHCH MO KJaccy, 3aJaBaTh BOINPOCHI, HE
OTHOCSIIIMECA K JaHHOMY YpOKYy. DBBICTpO yTOMISsCh, OJHM J€TH CTAHOBSITCS BSUIBIMH,
MaCCUBHBIMM, He palbOoTaloT; APYrve MOBBIIIEHHO BO30YIMMBI, PACTOPMOKEHBI, JBUraTeIbHO
OECrOKOMHBl. JTH JETH O4YeHb OOWAYMBBI U BCHBUIBYMBBEL. [[1s1 BbIBOJA HX U3 TaKUX
COCTOSIHUHM TpeOyeTcst Bpemsi, ocoOble  METOJbl M OOJBIIOW TaKT CO CTOPOHBI Megarora H
JPYTUX B3POCIBIX, OKPYKAIOIIUX MOAPOCTKA C JAHHBIM A€(PEKTOM Pa3BUTHSI.

OHH ¢ TpyZIOM MEPEKIIOYAIOTCS C OJHOTO BUJA IEATEIbHOCTU Ha Apyrou. g nereit u
noapocTkoB ¢ 3IIP xapakTepHa 3HaYMTENbHAs HEOJHOPOJHOCTh HAPYLIEHHBIX M COXPAHHBIX
3BEHbEB ICUXUYECKON JesTenbHOcTH. Hambosiee HapyleHHON OKa3bIBa€TCSl 3MOIMOHAIBHO-
JUYHOCTHas cdepa U oOIIMEe XapaKTEPUCTUKH AESITENbHOCTHU (IO3HaBaTeIbHAasi aKTUBHOCTb,
0COOEHHO CIIOHTaHHasl, IeJICHANPaBIEHHOCTh, KOHTPOJIb, pab0TOCIIOCOOHOCTh), B CPAaBHEHHH C
OTHOCHUTENIbHO 00Jiee BHICOKUMU TMOKA3aTeNIMU MBILUICHUS U TaMSITH.

ITonpoctku ¢ 3IIP xapakTepu3yroTcsi MOPaJbHOW HE3PEIOCTHIO, OTCYTCTBUEM UYBCTBA
JI0JITa, OTBETCTBEHHOCTH, HECTIOCOOHOCTH TOPMO3UThH CBOU JKENIaHUSl, MOAYUHATHCS IIKOJIHHON
JUCUUIUIMHE M TOBBIIIEHHOM BHYIIAEMOCTHIO M HENPAaBUIBHBIM (OpMaM MOBEICHHS
OKpY)XAIOIIUX, UM CBOICTBEHHBI BOJIEBOM HE3PEIOCTH, HEAOCTATOYHOE 4YYBCTB JOJTa,
OTBETCTBEHHOCTH, BOJIEBBIX YCTAHOBOK, BBIP@XEHHBIX HWHTEJUIEKTYyaJbHBIX HHTEPECOB,
OTCYTCTBHME 4yBCTBa JUCTAHLUH, HH(PAHTUIbHAsA OpaBa/ia UCIIPABICHHBIM IOBEACHUEM.

OMOLMOHANIbHAs TOBEPXHOCTh JIETKO MPUBOAUT K KOH(JIMKTHBIM CHTYalUsM, B
pa3pelIeHnn KOTOPBIX HE0CTaeT CAMOKOHTPOIIS U camoaHanu3a. Habmonaercs G6ecreqHocTs B
OTHOLIECHUAX, BCJIEACTBUE OTPULIATENBHBIX IIOCTYNKOB, HEJOOLEHKAa JpaMaTUYHOCTH,
CJIO)KHOCTHU CUTyallMH. [1oApOCTKM MOTYT JIETKO JaBaTh OOEIIaHus U JIETKO 3a0bIBaTh O HUX. Y
HUX OTCYTCTBYIOT IEpEKUBaHHs NpU Heygadax B ydebe. A crnaboCTh y4eOHBIX HWHTEPECOB
BBUIMBAETCA B IBOPOBBIEUTPBI, IOTPEOHOCTh B IBUKEHUU U (PU3NYECKOH pa3psilKe.



Taxke Takux IMOAPOCTKOB OTJIMYACT 3aBBINICHHASA CaMOOLICHKA, IIPU HHU3KOM YPOBHEC

TPEBOXKHOCTH, HEAJCKBaTHBI YpPOBEHb MPHUTA3aHUN - CIa0OCTh pEakluh Ha HEYCIEeXH,
[IpEyBEIMYECHHUE YAAYHOCTH.

Takum oOpazom, At 3TOW TPYNIbI MOJPOCTKOB XapaKTEPHO OTCYTCTBHE Y4EeOHOM

MOTHBAIINH, & HENPU3HAHUE aBTOPUTETOB B3POCIBIX COUETACTCS C OJHOCTOPOHHEH JKUTEHCKOM
3pENIOCThI0, COOTBETCTBEHHOH IEPEOPUEHTAlMM HHTEPECOB Ha 00pa3 >KU3HU, aJeKBAaTHOM
CTapuieMy BO3pacTy.

st obygarormxcst ¢ 3[TP xapakTepHbI clieAyronue cnenupuaeckue 00pa3oBaTeIbHbIE

MOTPEeOHOCTH:

aJanTanys OCHOBHOH 00I1e00pa3oBaTeNbHON MPOrpaMMbl  OCHOBHOI'O — OOIIEro
00pa30oBaHus C yI€TOM HEOOXOAUMOCTH KOPPEKIMH MICUXO(PHU3NIECKOTO Pa3BUTHS;
obecrieyeHne 0cob0il MPOCTPAHCTBEHHON M BPEMEHHOM OpraHu3aliyu 00pa3oBaTeIbHOM
cpeapl ¢ ydeTroM (YHKIMOHAJIBHOTO COCTOSIHHS LIEHTPAIBHOM HEPBHOW CHUCTEMBI
(IHC) u neiiponuHaMuKu MCUXUYECKUX TpoleccoB; obyuaromuxcs ¢ 3[1P (6vicTpoit
HCTOIIAEMOCTH, HU3KOH pab0oTOCTIOCOOHOCTH, TOHMKEHHOTO 00IIeTo TOHYyca U JIIp.);
KOMIUIEKCHOE COIMPOBOXKICHHE, TapaHTUPYIOIIEE MOIyYeHHe HEOOXOIUMOro JICUYEHUs,
HallpaBJeHHOro Ha ynyumeHue naedareapHoctd [IHC u Ha Koppekuuio MnoBeneHus, a
TAKXKE CHEUUATBHON MCUXOKOPPEKIMOHHON TOMOIIM, HAPABJIEHHON HAa KOMIIEHCALIUIO
ne(UIUTOB HYMOLIMOHAIIBEHOTO Pa3BUTUA U (POPMHUPOBAHNE OCO3ZHAHHON CaMOPETyIsSIUuU
[I03HABATEJILHOM 1€ATEIbHOCTU U MIOBECHUS;

OpraHu3anys mporecca o0y4yeHusl ¢ y4eTOM CIeUU(PHUKU YCBOSHUS 3HAHUN, YMEHHUH U
HaBbIKOB oOywatoumumucs ¢ 3I[IP  ("momaroBom» mpenbsBICHUH MaTepuana,
JIO3UPOBAHHOM MOMOIIM B3pPOCIIOT0, UCIOIb30BAaHUH CIELMAIBHBIX METOJ0B, IPUEMOB
U CPEICTB, CIIOCOOCTBYIOIIMX Kak oOOIIEeMy pa3BUTHIO OOydarouierocs, TakK H
KOMIIEHCAIlUM UHIUBUyalbHBIX HEJOCTATKOB Pa3BUTH);

oOecrieueHre MHINBHUIYaJIbHOTO TeMIIa 00Y4YeHHs U MPOJBUKEHUS B 00pa30BaTeIbHOM
npocTpaHcTBe A ooydaromuxcs ¢ 3I1P;

npodUIakTUKa U KOPPEKIIHS COLMOKYIbTYPHON U IIKOJIBHOM J1e3a/1alTalH;
MOCTOSIHHBIA ~ (IIOLIAroBbIif) MOHUTOPUHI  PE3yJbTaTUBHOCTH  00pa3oBaHUS U
c(OPMHUPOBAHHOCTU COLMATBHOM KOMIIETEHIMH OOYy4aroIIMXCs, YPOBHS U JAMHAMHUKHU
HNCUXO(U3UUECKOTO Pa3BUTHS;

o0ecrieyeHre HEMpEepbIBHOIO KOHTPOJS HAaJ CTAaHOBJIEHHEM Yy4eOHO-IIO3HaBaTeIbHOM
nesitenibHOCTH oOyuvatonierocst ¢ 3I1P, mpomomxaromierocst 10 JAOCTHXKEHUSI YPOBHS,
MO3BOJISIOIIETO CIPABIATHCS C YUeOHBIMU 3aJJaHUSIMU CAMOCTOSITENIBHO;

MOCTOSIHHOE CTUMYJIMPOBAaHUE MO3HABATEIHOW aKTHBHOCTHU, NOOYXKJIEHHE MHTEpeca K
ce0e, OKpyKaroleMy PeAMETHOMY U COL[HAILHOMY MUDY;

NOCTOSIHHAS aKTyalu3alMs 3HaHUH, YMEHHMH M 0J00psSeMbIX OOIIECTBOM HOPM
MIOBEJICHUS;

UCIIOJIb30BaHUE MPEUMYIIECTBEHHO O3UTUBHBIX CPEACTB CTUMYJISINH AESITEIbHOCTU U
MIOBEJICHUS;

pa3BUTHE U OTPabOTKa CPEICTB KOMMYHHKAIIUHU, IPUEMOB KOHCTPYKTHBHOIO OOIIEHUS
U B3aUMOJIEHCTBUS (C WIEHaMH CEMbHM, CO CBEPCTHHUKAaMH, C B3POCIBIMH),
dbopMUpOBaHHE HABBIKOB COLMAIBHO 0J00psSEMOro MOBEACHHUS;, CIeluaibHas
NCUXOKOPPEKLMOHHAs TOMOIIb, HampaBiieHHas Ha (OPMHUPOBAHUE CIIOCOOHOCTH K
CaMOCTOSITENIbHOW ~ OpraHu3alid  COOCTBEHHOW  JIEATENIBHOCTH U OCO3HAHUIO
BO3HUKAIOIIUX TPYAHOCTEH, (opMHpOBaHHE yMEHHs 3alpalluBaTh M HUCIOJIb30BaTh
MOMOIIb B3pPOCIIOTO;

oOecrieyeHHe  B3aWMOJICHCTBHA  CceMbH M 00pa30BaTENIbHOM  OpraHMU3aLuU
(COTpYIHHUYECTBO C POAMTEISIMH, AaKTUBU3AILUS PECYpCOB CEMbH s (hOPMUPOBAHHS
st GopMHpOBaHUS ~ COIMAIBbHO  AKTUBHOM  MO3WUIUMH,  HPABCTBEHHBIX U
OOIIEKYIbTYPHBIX LIEHHOCTEH).

Conepkanre ydeOHOTO Marepuaia, TeMbl OOydeHUs, TpeOOBaHHUS K pe3yibTaTam



oOy4eHwus1, Kak mpaBuiio, ais ooydarommxcs ¢ 3[1P oka3eiBatoTcs HenmocwiibHbIMUA. OTCYTCTBHE
y MUHUMaJbHBIX 3HAaHUH 1O MaTeMaTHKe, HEC(OPMHPOBAHHOCTH OCHOBHBIX OIEpPAIUid
MBILUIEHUS] HE MO3BOJSIOT UM aKTUBHO BKJIIOUaTbCS B YyueOHBIM mporecc, (HOpMUPYIOT
HEraTUBHOE OTHOLIEHHUE K yuele.

AKTyaJIbHOCTh NPOTpaMMbl OIPEAEIACTCS MPEXKAE BCEr0 TEM, YTO pAacCUMTaHa Ha
00y4aromuxcs, IMEIOIMX OrPaHUYEHHBIE BO3MOXKHOCTH 3J0POBBS, CBA3AHHBIX C 33JCPKKOU
NICUXWYECKOTO PAa3BUTHUS, a TAKXKE YUUTHIBACT CIEAYIOIUE ICUXHUUYECKUE OCOOCHHOCTH JETEH:
HEyCTOMYMBOE BHHMMAaHHE, Majbli OOBEM MaMATH, HETOYHOCTb M 3aTPYAHEHHE IpU
BOCIIPOU3BEJICHUM MaTepHuaia, Hec(OpPMUPOBAHHOCTh MBICIUTEIbHBIX ONEpaluil aHaIu3a;
CHHTE3a, CpaBHEHMS, 0000IIECHUS, HapyIIeHus peun. [ neTeil JaHHOH rpynmbl XapaKTepHBI
c1labOCTh HEPBHBIX IPOLIECCOB, HAPYIIEHUS BHMMaHUS, ObICTpas yTOMIIIEMOCTb W
CHIDKEHHAs: pab0TOCTIOCOOHOCTb.

B ycnoBusix mpaBUIBHOTO OOYyYEHUS 3TH JE€TH MOCTENEHHO MPEOJ0JIEBAIOT 3aJEPKKY
00IIero MCUXUYECKOTO PA3BUTHSA, YCBaWBasi 3HAHUS U HABBIKH, HEOOXOAUMBIC JUIS COIIMATBLHON
ajanTalud. OTOMY CIIOCOOCTBYET HalM4yHMe psijla COXPAaHHBIX 3BEHbEB B CTPYKType HX
IICUXUKH, U TPEXKJE BCEro, MOTEHIMAIBHO COXPAHHBIX BO3MOYKHOCTEH Ppa3BUTHS BBICIIMX
NICUXUYECKUX (DYHKIIHIA.

Koppekunonnas pabGoTta mnpusBaHa co3gaThb OOpa30BATENbHYIO CpeAy U YCIOBHS,
MIO3BOJISIIOIIME  JIETSIM € OTrPaHMYEHHBIMM BO3MOXKHOCTSMH  IOJIYYUTh  Kaue€CTBEHHOE
o0pa3oBaHMe 10 MaTeMaTHUKe, OJrOTOBUTh PA3HOCTOPOHHE PA3BUTYIO JMYHOCTb, CIOCOOHYIO
UCIOJIb30BaTh  MOJYYEHHbIE 3HAHMSI U1 YCHEHIHOM  COLMalM3alliM, JajbHEHIero
00pa3oBaHMsM TPYLOBON JAEATEIbHOCTH.

Ananranys IporpaMMbl IIPOMCXOJUT 33 CUET COKPAIICHUS CIOXKHBIX MOHITHH U
TEPMUHOB; OCHOBHBIE CBEACHHUs B HIporpamMMe naroTcs IuddepeHnupoBanHo. B kmaccax
MpelyCMOTpEeHa HHAMBUIYyaldbHas pabora c ywammmuca c 3I[IP, Bkmtowaromas B cebd
UHIUBUYAIbHO-TU(PGEPEHIIMPOBAHHBIA TOAX0A NMPH MOJATOTOBKE K YPOKY U B XOJE €ro
MIPOBEJICHUS: Pa3HOYPOBHEBbIE TEKYIIHNE 3aJJaHUs, CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE PaboThI,
VMHIVBUAYAJIBHBIE IOMAIHAE 3aJaHUS.

[IporpaMMa kypca CHOCOOCTBYET JIOTMYECKOMY pa3BUTHIO M (OpMHpYET yMEHHUS
II0JIB30BATHCS AITOPUTMAMHU.

OTnuyuTeNbHON OCOOEHHOCTBHIO IMPOrPAMMBI SIBISIETCS U3JI0)KEHUE B HEW ydeOHOro
MaTepuasa ¢ y4éTOM YPOBHsI €r0 yCBOEHUs. B mporpamme onpeneneHsl Leau Mo Kaxa0i TeEME,
MIPOTHO3UPYIOTCSl PEe3yNbTAaThl UX JIOCTHIKEHUS B COOTBETCTBHM C YPOBHSIMHM COJEPIKAHUS
y4eOHOro MaTepuaia.

N3yuenue marematuku s gereid ¢ 3I1IP HampaBieHO HA JOCTHMIKEHHE CIIETYIOIIMX
Lenen:

* OBJIQJICHWE CHCTEMON MaTeMaTHUYeCKHX 3HAHUW W YMEHUH, HEOOXOMUMBIX IS
IIPUMEHEHUS] B IIPAKTHUUECKOMN NEATEIbHOCTH, U3yUYEHUS CMEXHBIX AUCLMUILINH, MPOIOJIKEHUSL
oOpa3zoBaHUs;

*  HHTEJUICKTYaJIbHOE pa3BUTHE, (HOPMUPOBAHHE KAYECTB JTUYHOCTH, HEOOXOIMMBIX
YEJIOBEKY JUIsl  TOJHOIICHHOW JKWU3HM B  COBPEMEHHOM  OOINNECTBE, CBOWCTBEHHBIX
MaTEeMaTHYECKON AESITeTbHOCTU: SICHOCTH M TOYHOCTH MBICIH, KPUTHUYHOCTH MBIIIICHUS,
HUHTYUI WU, JIOTUYECKOT' O MBIIIJICHUA, DJICMCHTOB aHFOpI/ITMquCKOﬁ KYJBbTYPHI,
MPOCTPAHCTBEHHBIX TMPECTABICHUH, CIIOCOOHOCTH K MPEOAOJCHHIO TPYAHOCTEH; pa3BUTHE
BBICIIMX TICUXMYECKUX (YHKIMH, yMEHHE OpPHUEHTHPOBATHhCS B 3aJaHUH,aHATU3UPOBATH €TO,
OGI[YMI:IBaTB U IJIaHUPOBATH NPCACTOAINYIO ACATCIBbHOCTD,

. BOCHHUTAHHE KyJIbTYpbl ~ JIMYHOCTH,  OTHOUICHMS K

MaTeMaTHKe Kak K 4acTH 00IIIeUeT0BEYECKOM KYJIbTYpHI,
UTparoIeil 0coO0YyI0 posih B OOIIIECTBEHHOM Pa3BUTHH.

Jlst yenenmiHOTO 0cBoeHus mporpamMmbl 1etbMu ¢ 3[TP mporiecc oOydenust cTpouTest
Cy4eTOM 3aJ1a4 KOPPEKIIMOHHO-PA3BUBAIOIIETO O0YUECHHUS:

* OXpaHa U YKPEIUICHHE COMATHUYECKOTO0 M TICUMXOHEBPOJIOTHYECKOTO 3J0POBbS
pebeHKa: MpeaynpexacHue MNCUXOPU3NYECKUX MEpPerpy30K, 3SMOLUOHAIBHBIX CPBIBOB;



CO3/1aHHE KJIMMAaTaICUXO0JI0OTHYeCKOro KoMpopTa;

* co3maHue ONarompwsTHOW  COLMANBbHOM  cpenbl, KOTOpas oOecreyuBaeT
CTUMYJISIIIMIO TTO3HABATeNbHOM cdepbl pebeHKa, pa3BUTHE KOMMYHUKATUBHBIX (PYHKLIUN peuw,
(dhopMupoBanue 0011e Y4eOHBIX YMEHHI U HABBIKOB;

*  (QopmupoBaHHME U 3aKpelJiecHUE YMEHHHl U HaBBIKOB TUTAHUPOBAHUS
JesITeTbHOCTH, CAMOKOHTPOJIS;

*  pa3BUTHE YMEHHMH BOCIPUHMMATb U HCIOJB30BaTh MHGOPMAIUIO U3 Pa3INMYHbIX
MCTOYHHKOB, B LEJIAX YCHEIIHOTO OCYIIECTBICHHS YueOHO-TI03HABATEILHOMN IEATEIIbHOCTH;

*  COIMAIbHO-TPYIOBAas aJanTaiusi ydYalluxcs: pa3BUTHE 3PUTEIbHO-MOTOPHOM
KOOp/AMHAIINM, TEeMIa JesATeNbHOCTH. DPOopMHpOBaHUE OOIIE TPYAOBBIX, OPraHHU3ALUOHHBIX
YMEHHUI;

*  UHAMBUIyaJIbHAs KOPPEKIMsS HEIOCTaTKOB B 3aBUCUMOCTH OT aKTyaJbHOTO
YPOBHS pa3BUTHS yUAIIUXCS U UX TOTPEOHOCTH B KOppeKuu. [IpeaycMoTpeHbl BApHATUBHOCTD
MPAKTUYECKHX 33/1aHUI, BpeMs UX BBIOIHEHUS, (HOPMBI OOIIEHUS C PEOSHKOM.

IIpuHIMIIbI, HA KOTOPBIX 0a3UpyeTcs MporpaMma

*  y4YeT MHAMBUIYAIbHBIX 0COOCHHOCTEH U BO3MOKHOCTEH yuaruxcs ¢ 3I1P;

. YBa)XKCHHE K pe3ylibTaTaM JeATeIbHOCTH OOYyYalolUXCsS B COYETaHUU C

pa3yMHOI TpeOOBaTEILHOCTHIO;

*  KOMIUIEKCHBIM TOAXOJ TpU pa3paboTKe 3aHATUH C Yy4eTOM pPa3BUTHUS
MPEIMETHBIX, METAIIPEMETHBIX M JIMYHOCTHBIX pPE3YJIbTaTOB OCBOCHUS OOYYarOIIUMHUCS
yuebHoro mnpeamera «MartemaTukay;

*  BapHUaTUBHOCTH COJCPKaHUS U ()OPM MPOBEIACHHUS 3aHATHIA;

*  HAy4HOCTb, CBS3b TEOPUH U MPAKTHUKHU;

*  TPEEMCTBEHHOCTB;

*  HarsIHOCTB;

*  CHCTEMaTHYHOCTH M TIOCJIEOBATEIBHOCTE;

*  IPOYHOCTb MOJYYEHHBIX 3HAHUH; * AaKTUBHOCTh U CO3HATENLHOCTh O0Y4EHUSI.

Jannas pabodas mporpaMMa OpHEHTHPOBaHA Ha UCTIOJIb30BAaHUE YICOHUKOB:

1. VueOGuuk « MaremaTtukay. 5 kjacc. Y4eOHHK 151 00111€00pa30BaTeIbHBIX
yupexaenuii. Asropel: H.Sl. Bunenkun, B.1.2Koxos, A.C. Yecnokos, C.H.
[[IBapuOyp.

2. YuebHUK «MaTtemaTukay. 6 kiacc. YueOHUK Juisd 0011e00pa30BaTebHbBIX
yupexenuii. Asropsl: H.S. Bunenkun, B.M1.2Koxos, A.C.YecHokos, C.H.
[IBapuOyp.

3. Aunrebpa, yueOHUK ams 7 Kimacca s oOmieoOpasoBareabHbIX opranusaruii / FO.H.
Makapsrues, H.I'. Munmiok, K.M.Hemkos, C.b. CyBopoBa

4. Anrebpa, yueOHuK mus 8 kimacca aisi obmieoOpasoBareabHbIX opranusaruii / FO.H.
Makapsrues, H.I'. Munmiok, K.M.Hemkos, C.b. CyBopoBa

5. Aunrebpa, yueOnuk mas 9 kmacca st obreoOpasoBarenbHbix opranuzanuii / HO.H.
Makapsrues, H.I'. Munmiok, K.M.Hemkos, C.b. CyBopoBa

6. Aranacsa JI.C., ByryzoB B.®., Kamgomme C.b., Ilosusk 3.I'., IOmmaa W.W.
['eomerpus. 7-9 knaccel: YueOHUK Ui 00111€00pa30BaTEIbHbBIX YUPEKICHHIH.

JlaHHBI ~ KOMIUIEKC HallelleH Ha JOCTI)KEHHE pe3yJbTaTOB OCBOCHHUS IpeaMeTa
«MatemaTnuka» Ha JHYHOCTHOM, METANpPEIMETHOM W TPEAMETHOM YpPOBHSX, peaau3yeT
ocHOBHbIE Huaen DenepanbHOr0 TroCyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa OCHOBHOTO
oOuiero oOpa3zoBaHusl, B HEM YUUTHIBAIOTCS OCHOBHBIC UJICU U TOJIOKEHHS IPOrPaMMBbl Pa3BUTH
U (HOpPMUPOBAHMS YHUBEPCAIBHBIX YUEOHBIX NEHCTBUH IS OCHOBHOTO 00Iero oOpa3oBaHUS.
Hausapiii  YMK  1OnMHOCTBIO  OTBEYAET CTAHAAPTAM, YTBEPKICHHBIM MUHUCTEPCTBOM
oOpa3zoBanus 1 Hayku P®. OH peKOMEeHI0BaH MUHUCTEPCTBOM B KAYECTBE YUEOHHUKOB JIISITIOOBIX
TUTIOB 00I11e00pa30BaTEebHBIX YUPEKACHUNH W BXOAWT B (elepalibHbI TepeueHb y4eOHUKOB,
PEKOMEH/I0BAaHHBIX K UCIOJIb30BAHUIO B CPETHUX LIKOJIAX.



Hensimu n3yyenus: npeamera «MaremaTuka» siBJISIIOTCH

1) oBiajeHwe CHCTEMOM MAaTeMAaTHUYECKUX 3HAHUW W YMEHUN, HEOOXOAMMBIX MJis
IIPUMEHEHUs B NPAKTUYECKON NEATEIbHOCTH, U3YUYEHHUS CMEKHBIX JUCLUIUIMH, MPOIOJIKEHUS
o0Opa3zoBaHusi;

2) WHTEIUIEKTyalbHOE pa3BUTHE, (OPMHUPOBAHUE KAueCTB JUYHOCTH, HEOOXOIMMBIX
YEJIOBEKY JJIsl IOTHOIEHHOW )KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBECHHBIX MAaTEMATHUECKON
JIEATEIBbHOCTH: SICHOCTH U TOYHOCTU MBICIIH, KPUTUYHOCTH MBIIUICHHS, UHTYULMH, JIOTUYECKOTO
MBIIUICHUS, 3JEMEHTOB aJITOPUTMHUUYECKOW KYJIbTYpPbI, MPOCTPAHCTBEHHBIX MPEACTaBICHUMH,
CIIOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH;

3) pa3BUTHE BBICHIMX ICUXUYECKHX (PYHKIHMA, YMEHHE OPUEHTHPOBATHCS B 3aJIaHUMU,
aHAJIM3UPOBATH €ro, 00 lyMbIBAaTh U MJIAHUPOBATH MPEICTOAIIYIO 1€ATEIbHOCTb.

OCHOBHBIE 32/1a4YH:

- ¢dopMupoBaTh y OOyYaromMXcs HaBBIKH Yy4eOHO-TIO3HABATEIBHON EATEIbHOCTH:
IJIAaHUPOBaHUE palOThl, TOWCK pPAIMOHAIBHBIX MYyTEH €€ BBINOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

- CIIOCOOCTBOBATh MHTEIUICKTYaTbHOMY Pa3BUTHIO, (DOPMHUPOBATH KAY€CTBA, HEOOXOIUMEIC
YeJIOBEKY JJIsl MOJHOLIEHHOM )XKM3HU B COBPEMEHHOM O0IIIECTBE, CBOMCTBEHHBIE MATEMaTHYECKOM
JIESATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIM, MHTYUIIMU, TPOCTPAHCTBEHHBIX ITPEICTABIICHUM,
CITOCOOHOCTH K MPEOJI0TICHUIO TPYIHOCTEH;

- (opMUpOBaTh KIIOYEBbIE KOMIETEHIIMM YyYalIMXCS B paMKax IPEIMETHON o00iacTu
«MaremaTuka u UHQOpPMATHKA;

- pa3BUBAThH MOHATHIHOE MBIIIUICHUS 00yUYaIOLUXCS;

- OCYIICCTBIISATh KOPPEKIHIO TO3HABATEIBHBIX TIporieccoB obOydatomuxcs ¢ 3I1P,
HEOOXOUMBIX JJISi OCBOEHUS IPOTPAMMHOT0 MaTepHana no yueOHOMY MpeaMeTy;

- TpenycMaTpuBaTh BO3MOXXHOCTH KOMIIEHCAIIMU OO0pa3oBaTEIbHBIX Je(DUIIMTOB B
OCBOEHHUH MPEAIIECTBYIOINIEr0 MPOrpaMMHOT0 Matepuana y ooyuatomuxcs ¢ 3[1P u Henoctatkos
B X MaTEMaTUYECKOM Pa3BUTHH;

- chopMHpOBaTh YCTOWYUBBIN UHTEPEC yUAIIUXCS K MIPEIMETY;

- BBIIBJISITH M pa3BUBATh MATEMATHUECKHE U TBOPUECKHE CIIOCOOHOCTH.

Ilenpto wm3ydeHHs Kypca MareMaTHKH B 5-6-X Kiaccax SBISETCS COXpaHEHHE
TEOPETUYECKNX U METOAWYECKUX TMOIXO]0B, OMpaBIaBIIne ce0si B MPaKTUKE MPENoJaBaHUs B
HayaJIbHOM IIIKOJIE; TPEAYCMOTPETh BO3MOXKHOCTH KOMIICHCAIIMH TMPOOEIIOB B TOATOTOBKE
IIKOJIbHUKOB M HEJIOCTATKOB B UX MAaTEMAaTHYE€CKOM Pa3BUTHH, PA3BUTHH BHUMAaHUS U NaMSTH;
obOecrieueHrne ypoBHeBOW nuddepeHranuu B Xoje oOydeHus; oOecrieyeHue Ha 0a30BOM
ypOBHEMATeMaTUYECKUX 3HAHUHU, TOCTATOUHBIX JJISi U3y4EHHS alreOpbl U TeOMETPHUH, a TaKKe
JUISL  TIPOJIOJDKEHMsT  oOpaszoBaHms; (OpMUpOBaHHE YCTOWUYMBOTO HMHTEpEca ydaluxcs K
MpEeAMETY; pPa3BUTHUE HABBIKOB BBIYMCIICHUI C HATypaJbHBIMH YWCIAMU; YYUTh BBINOJHATH
CJIO)KE€HWE W BBIYMTaHUE OOBIKHOBEHHBIX JPOOEH C OAMHAKOBHIMU 3HAMEHATEIISIMU, JIEUCTBUS C
JECSITHUHBIME IPOOSIMU; 1aTh HaYaJIbHBIE MPEICTaBICHHs 00 UCTIOIb30BaHUE OYKB ISl 3aMKUCU
BBIDQKCHUI W CBOWCTB, yYWUTh COCTaBISATh IO YCJIOBHIO TEKCTOBOW 3aJaud, HECIOXXKHBIC
JIMHEWHbIE YpaBHEHUS; MPOAOKUTh 3HAKOMCTBO C FT€OMETPUUECKUMU TMOHSATUIAMU; Pa3BUBaATh
HaBBIKH TIOCTPOCHUS TEOMETPUUECKUX (DUTYP U U3MEPECHUSI TEOMETPUIECCKUX BEITHUMH.

llenpro wu3ydeHHs Kypca MaTeMaTHKH B 7-9-X Kjaccax sIBISETCS Pa3BUTHUE
BBIYMCIIMTENIbHBIX YMEHHM Ha 0a30BOM ypOBHE, IMO3BOJISIONIETO YBEPEHHO HCIIONIB30BaTh MX
MpU pEUICHUU 337a4 MAaTEMaTUKU U CMEXHBIX MPEIMETOB, YCBOCHUE amnmnapara ypaBHEHUN U
HEPAaBEHCTB KaK OCHOBHOTO CpEJICTBAa MAaTEMaTUYECKOTO0  MOJEIMPOBAHMS  3ajad,
ocytiecTBIeHNEe ) YHKITNOHATHLHON MOATOTOBKH IIKOJILHUKOB.

Ilenpto m3y4yeHHWs Kypca reomeTpud B 7-9-X kiaccax siBisieTcss 0a30Bo€ H3yUYCHHE
CBOWCTB TeOMETPUYECKHX (Uryp Ha TUIOCKOCTH, (OPMHUPOBAHHUE MPOCTPAHCTBEHHBIX
Mpe/ICTaBICHU, pa3BUTHE JIOTUYECKOTO MBIIUIEHUS U MOJrOTOBKA ammapara, HeoOXOAHUMOro
JUTSL U3YYEHHS] CMEKHBIX JUCIUTUINH.

OOyuenne yueOHOMY npeamery «MareMaTruka» CTPOUTCS Ha CO3JMaHUHM ONTHUMAIIbHBIX
YCIOBUH JJIs1 YCBOEHHS IpOrpaMMHOro Marepuana oOydvaromumucs c¢ 3IIP. Bonbmioe



BHUMaHHUE yIelseTcs OTOOpYy Y4YeOHOro Marepuaja B COOTBETCTBHHM C PUHIIUIIOM
JOCTYITHOCTH TIPH COXPAaHEHUH 00IIero 0a30BOro YpOBHS, KOTOPBIH JIOJDKEH 110 COJICPIKAHHIO U
00beMy OBbITh aJanTHPOBAHHBIM it oOydaroruxcs ¢ 3[1P B COOTBETCTBUM ¢ UX OCOOBIMH
oOpa3oBarenbHbIMH ~ TOTpeOHOCTSIMU.  CremyeT  OOJNErdyuTh  OBJAJICHUE  MaTepHAIOM
obyuatorumucs ¢ 3[IP mocpencTBoM ero AeTanbHOrO OOBSICHEHHS C CHCTEMAaTHYCCKUM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKM B IIPUMEHECHHUHM 3HAHWM, HCIONb3Ys IPUEMBbI
aKTyaTu3aluu (BU3yalbHas OMopa, MamMsTKa).

[MpumepHass mporpamMma MNpeAyCMaTpUBAeT BHECEHHE HEKOTOPBIX  W3MCHEHHIA:
YMEHbIIICHHE O00BbeMa TEOPETUYECCKUX CBEICHUMN, BBIHECEHHE OTACIbHBIX TEM WM IEJbIX
pa3esioB B MaTepUalibl JJisi 0030pHOTO, 03HAKOMUTEIIBHOTO U3y4YCHUSL.

MecTto npeamera B y4eOHOM IJIaHe

VYuebublii mpeamer «MaTeMaTHKa» BXOAUT B IpeaMeTHYI0 oOnacte «MaremaTuka u
uHpopmaruka». Ha m3yuenme mpenmera «MaTtematuka» B 5-9 kiaccax y4eOHBIM IUIAHOM
MAOY COII Ne 44 r.ToMcka OTBOIHUTCS:

5 xiacc — Bcero 204 gaca B rozx, 6 4acoB B HEZEIIO,

6 kiacc — Bcero 204 gaca B roj, 6 yacoB B Henenro: anredpa — 136 gacoB B roj, 4 gaca
BHEJIE/I0, TeOMEeTpus — 68 4yacoB B TOJl, 2 yaca B HEJEINIO,

7 xmacc — Bcero 204 gaca B roj, 6 yacoB B Hejelnto: anreopa — 136 yacoB B roj, 4 yaca
BHEJIEN0, TeoMeTpus — 68 4acoB B roj, 2 4aca B HEJIEIIO,

8 kmacc — Bcero 204 yaca B roj, 6 yacoB B Hezelnto: anreopa — 136 yacoB B roj, 4 yaca

BHEJIEII0, TeOMeTpuUsi — 68 4acoB B TOJI, 2 yaca B HE/ICIIIO
|. [InanupyeMble pe3yJjbTaThl OCBOEHHS YUeOHOT0 MpeaMeTa

H3y‘I€HI/I€ MAaTE€MAaTUKW HAIIPaBJICHO Ha AJOCTHUKCHUEC O6y‘-IaIOHII/IMI/IC$I JINYHOCTHBIX,
MeTanpeIMEeTHbIX (PETyJISATUBHBIX, MO3HABATENbHBIX M KOMMYHHKATHBHBIX) M HPEIMETHBIX
PE3yNIBTaTOB.

|. IuuHOCTHBIE Pe3yJIbTaThI:

VY obyuatomierocst OynyT cOpMUpPOBaHBI:

. yYMEHUE SICHO, TOUYHO, TPAaMOTHO U3JaraTb CBOM MBICIU B YCTHOH M NMUCHMEHHOW peuw,
MMOHUMAThL CMBICIT ITOCTABJICHHOM 3aaa4u, BBICTPAMBATL apryMCHTalWIO, IPUBOJUTH ITPUMCPEBI U
KOHTPIPUMEDHI;

. NpeCTaBIeHUe O MaTeMaTHYeCKOoil Hayke Kak cepe 4eIoBEeYeCKOW MIesTeNbHOCTH,
MIPEJICTABIIATH JTAIbI €€ pa3BUTHS M 3HAYMMOCTD ISl Pa3BUTHS [IMBHIIH3AIHAM;

. YMEHUE KOHTPOJIMpPOBaTh MpoOIecC M pe3ynbTaT yduyeOHOH  MareMaTHyecKou
NeSTeTbHOCTH,  BBIPa0ATHIBATH  CIIOCOOHOCTH K DOMOIIMOHAIGHOMY  BOCIPHSATHIO
MaTeMaTHYeCKUX 0OBEKTOB, 3ajlay, pEIICHHH, pPacCyX IeHUM;

. BHYTPCHHSIS TO3UIMS IIKOJbHUKAa HA YPOBHE IMOJIOKUTEIHHOTO OTHOIICHHS K
ypOoKaMMaTeMaTHKH;

. MMOHWMaHKE POJIM MAaTEMaTHYECKUX JACUCTBUH B )KU3HH YEIOBEKa;

. MHTEpEC K pa3IMyHbIM BHJIAaM y4eOHOM JeATeNbHOCTH, BKIIIOYAs HJIEMEHTHI IPEAMETHO-
MCCIIEIOBATEIbCKOM JIESITENbHOCTH;

. OpHEHTAIs Ha IOHUMaHUe MPeJI0KEHUI U OLIEHOK YYUTeeH U OJJHOKJIACCHUKOB,;

. MOHMMAaHKEe NPUYMH ycrexa B yueoe;

. NOHUMAHUE HPABCTBEHHOTO COAEP)KaHMS MOCTYIKOB OKPYKAIOUIHX

mozaen. O0yJaromuiicst mosIy4yuT BO3MOKHOCTB 7151 JOPMUPOBAHUS:

. MHTEpeca K IMIO3HAHWI0O MAaTeMaTHYeCKHX (aKTOB, KOJMYECTBEHHBIX OTHOIICHHUH,

MaTeMaTUYECKUX 3aBUCUMOCTEN B OKPYIKAIOIIEM MUDE;

OpPHEHTALIMM HA OLIEHKY Pe3YyJIbTaTOB MIO3HABATEIbHOMN AESATEIBHOCTH;

. OOUINX MPEICTaBICHUN O PAllMOHAIBHON OPraHU3aluN MBICTUTENBHOM e TENbHOCTH;
. CaMOOIICHKH Ha OCHOBE 33JJaHHBIX KPUTEPUEB YCICITHOCTU YUeOHOU AESITENLHOCTH;

. MIEPBOHAYAIBHOW OPUEHTALIMH B IOBEICHUH HA IPUHATHIE MOPAJIBHBIE HOPMBI;



° IIOHUMaHHs YyBCTB OJJHOKJIACCHUKOB, quTeneﬁ;

° MNpCACTABJICHUA O 3BHAUCHUH MATCMATUKW JIA [IO3HAHUA OKPYXKAOMIECro Mupa.

® Kp€aTUBHOCTH MBIIJICHNSA, MHUIHUATHUBBI, HAXOAYUBOCTHU, AKTUBHOCTUIIPU PCIICHUN
MAaTeMaTHYCCKUX 3a1a4,

® YMCEHHUA PaClIO3HABATh JIOTHUYCCKU HCKOPPEKTHBIC BBICKA3bIBAHUSA, OTIMYATH T'HIIOTE3Y

otdaxTa, BEIpadaThIBATh KPUTUIHOCTH MBIIUICHUS;
Il. MeTanpeaMeTHblIe PE3yIbTaThI:

a) PeryasiTuBHbI€:
YyeHuk HayduTcs:
. IIPUHUMATDH YU4EOHYIO 3a/1a4y U CJI€10BaTh MHCTPYKIUHU YUUTEJIS;
. IUIAaHUPOBaTb CBOM  JICMCTBHA B COOTBETCTBUM C y4YyeOHBIMH 3aJadaMu U
MHCTPYKUUEH YUUTEI,
. BBINOJIHATH JIEHCTBHS B YCTHOU (opMe;
. YUUTBHIBATh BBIJCJIICHHBIE YUUTEIEM OpPUEHTHPbI JACUCTBUS B yueOHOM MaTepUale;
. B COTPYIHHYECTBE C YYMTEJIEM HAXOAWTb HECKOJIbKO BapHAaHTOB PELICHUS
y4ueOHOI3a1aun, NpeACTaBICHHON Ha HAIJIAHO-00pa3HOM YPOBHE;
. BHOCHUTBH HEOOXOIMMBIE KOPPEKTHBHI B ICHCTBHS HA OCHOBE MTPUHATHIX PABUIL;
. BBIIIOJIHATH y4eOHbIE NEHCTBUS B YCTHOW U MMCbMEHHOM peuH;
. IIPUHUMATh YCTAHOBJIEHHBIE MIPAaBUjia B IUIAHUPOBAHUU U KOHTPOJIE CIIOCOOA PEILICHUS;

* OCYUIECTBJIATH IMOIIArOBBIA KOHTPOJb TOJ PYKOBOACTBOM YYHTENs B JOCTYITHBIX
BHJIaXy4€OHO-TI03HABATEILHON JICSITEIIbHOCTH.

. MMETh TICPBOHAYaJIbHBIC MPEICTaBICHUS 00 HIEAX W METOAaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKM W TEXHUKH, O CPEICTBAX MOJICIUPOBAHUMN SIBICHUM U
MIPOLIECCOB;

. yMETh BHUJIETh MATEMaTUYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHOW CHUTYyalllu B
JOPYTUXAUCIUIUIMHAX, B OKPYKAIOIIEH KU3HU;

. MMOHUMATh CYITHOCTh AITOPUTMUYECKUX MPEAMUCAHUN U YMETh JIeHCTBOBATH
BCOOTBETCTBHH C MPEIOKEHHBIM AITOPUTMOM.

VY4eHUK MOTyIUT BO3MOKHOCTh HAYUUTHCSI:

. MTOHUMATh CMBICT MHCTPYKIIUH YUYUTENS U 3aJaHUH, IPEITI0KEHHBIX B YUEOHUKE;

. BBIIIOJIHATH JACUCTBUSA B OIIOPE HA 3aJaHHBII OPUEHTUD;

. BOCIPHUHUMATh MHEHHE U MPEUI0KEHUs (0 criocoOe pelieHus 3aJaul) CBEPCTHUKOB;

. B COTPYJHMYECTBE C YYMTENIEM, KJIACCOM HAaXOAWTh HECKOJIbKO BapUAHTOB
pemeHusty4eOHOM 3aauu;

. Ha OCHOBE BAapHaHTOB PEIICHUS IMPAKTHYECKUX 3aJad IOJ PYKOBOJCTBOM YYHUTENS
JIeNaTbBBIBOJIBI O CBOIMCTBAX M3y4aeMbIX OOBEKTOB;

. BBITIOJHATH y4eOHbIe NEHCTBUS B YCTHOW, TUCHbMEHHON PEYU U BO BHYTPEHHEM IUIAHE;
. CaMOCTOATENIBHO OLICHUBATh IPAaBUIBHOCTb BBINOJHEHHUS JEUCTBUSA U
BHOCUTh HEOOXOJMMbIE KOPPEKTUBBI B JIEHCTBUS C HAarjIsAHO-00pa3HbIM
MaTepUaIoOM.

. BBIIBUTATh TUIIOTE3bI MPU PEUIEHUH Y4eOHBIX 33]a4 U MOHMMATh HEOOXOJUMOCTh

HUXTPOBCPKHU; * IPUMCHATb UHAYKTUBHBIC U JCAYKTHBHBIC CIIOCOOBI paccymneHHﬁ, BUICTH
PA3JIMYHBIC CTPATECTUU PCUICHUA 3a1a4,

. CaMOCTOSITENIbHO CTaBUTh L€JH, BBIOMpAaTh M CO3[aBaTh AalTOPUTM JUIS PpEIICHUS
y4ueOHBIXMaTEMaTHUYECKUX TIPOOIIeM;
. YMETh IIJIAaHUPOBAThb U OCYLIECTBIATH JEATEIbHOCTb, HAIPABICHHYIO Ha DPEILICHUE

3aJlayKcCcieIOBaTEIbCKOT0 XapaKkTepa.
0) [lo3HaBaTe/IbHBIE:

YUeHUK Hay4uUTCs:

. OCYILECTBIISATh MOUCK HYKHOM MH(OPMAIIMH, UCIIONB3Ys MaTepuai yueOHuKa
WCBEJICHUS, TIOTY4€HHBIE OT B3POCIIBIX;

® HCIIOJIb30BATh PUCYHOYHLIC W CHUMBOJIMYCCKUC BapUaAHTLI MaTeMaTUYECKOU



3aMuCH;KOIMPOBaTh HHGOPMAIUIO B 3HAKOBO-CUMBOJINYECKON (hopMme;

. Ha OCHOBE KOJHMPOBAHHS CTPOUTH HECIOXKHBIE MOJEITH MaTEeMaTHYCCKUX
MOHSITUH,3aJaYHbIX CUTYaIIN;

. CTPOUTH HEOOJBIIINE MATEMATHUECKHUE COOOIIEHUS B YyCTHOU (popme;

. MIPOBOAUTH CpaBHEHHUE (110 OJJHOMY HJIM HECKOJIbKUM OCHOBAHHSM, HATJISIIHOE U TIO

MpeaACTaBJICHUIO, COIMOCTABJICHUC U HpOTI/IBOHOCTaBJIeHI/Ie), INOHHUMAaTh BbBIBOJAbI, CACITAaHHBIC
HAaOCHOBEC CpaBHCHMU,

® BBLACIATH B ABJICHHUAX CYIICCTBCHHBIC N HECYIICCTBCHHBLIC, HeO6XOI[I/IMBIe
UJI0CTATOYHBIC TIPU3HAKH;

. MIPOBOMTH aHAJIOTHIO M HA €€ OCHOBE CTPOUTH BHIBO/IBI;

. B COTPYZIHUYECTBE C YUUTEIEM TPOBOIUTH KIIACCH(PHUKAINIO U3y4aeMbIX 00BEKTOB;

® CTPOUTH IPOCTLIC HHAYKTHUBHBIC )41 ACAYKTHUBHBIC

paccyxJeHHs. Y YeHUK TOJTYIUT BO3MOXKHOCTh HAYYUTHCS:

. MOoJ  PYKOBOJCTBOM  YYMTENs  OCYIIECTBISATH  IMOUCK  HEOOXOIUMOW |
JOTIOJTHUTEIIbHOMUH(OPMAITUH;

® pa60TaTb C JOIIOJIHUTCIIbHBIMU TEKCTAMH U 3a1aHUAMU,

. COOTHOCHTB COJICP)KaHUE CXEMATHUECKUX N300PKEHHIA ¢ MATEMAaTHYECKOH 3aIHChIO;
. MOJICIMPOBATH 3a/1a41 HAa OCHOBE aHAIIN3a )KU3HEHHBIX CIOJKETOB;

. YCTaHaBJIMBATL AHAJIOTUU; q)OpMYJII/IpOBaTB BbIBOJIbI Ha OCHOBEC aHAJIOI'uH,
CpaBHEHHUS,00001IICHNUS;

. CTPOUTH PACCYKICHHS O MATEMATUYCCKHUX SIBIICHHSIX;

. MOJIb30BATbCS  OBPUCTUYECKMMHU  TNPUEMaMH  JUUISl  HAXOXKICHUS  PCIICHHS
MaTeMaTHYECKUX3a/1a4.

B) KommyHukaTuBHbBIE!
YyeHuk HayuuTcs:

. IPUHUMATh AaKTMBHOE YydacTHe B paboTe mapamMu M TpyNIaMH, HCHOJIb3Ys

pEYEBBIEKOMMYHUKATUBHBIE CPECTBA;

. JOIYCKaTh CYLIECTBOBAHUE PA3JIMYHBIX TOUEK 3PECHHUS;

. CTPEMHUTBC K KOOPJIMHALIMHA PA3NIMYHBIX MHEHUH O MAaTeMaTHYeCKUX SIBICHMSX
COTPYAHUYECTBE; JJOrOBAPUBATHCS, IPUXOJUTH KOOIIEMY pEIICHHIO;

. UCIOJIb30BaTh B OOLIEHUHN MPaBUIIa BEKIUBOCTH;

. HCIIOJIB30BAaTh IIPOCTHIE PEUEBbIE CPEICTBA Ul Iepefadyld CBOEr0 MHEHUS;

. KOHTPOJIMPOBATh CBOU JIEUCTBUS B KOJJIEKTUBHOM padoTe;

. ITIOHUMATh COJIEpKAHUE BOIIPOCOB U BOCIIPOU3BOIUTBH BOIIPOCHI;

. CJIEIUTH 32 NCUCTBUSAMHU JPYIUX YYACTHUKOB B IIPOLIECCE KOJUIEKTUBHOMN

MO3HAaBaTEIbHON A TEIILHOCTH.
YUeHHK MTOTYyYUT BO3MOKHOCTh HAYYUTHCS:

. CTPOUTH MOHATHBIE JIJISI MAPTHEPA BHICKA3BIBAHUS M apPTYMEHTUPOBATH CBOKO MTO3UIIUIO;
*MICTIOJIB30BATh CPEJICTBA YCTHOTO OOIIEHUS JIJISl PEIICHNUSI KOMMYHUKATUBHBIX 3a71a4.

. KOPPEKTHO (OPMYITHPOBATH CBOIO TOUKY 3PEHUS;

. MIPOSIBIISATh MHUIIMATHUBY B YU€OHO-TI03HABATEIHHOMN JACITETbHOCTH;

. KOHTPOJINPOBATH CBOM JCHCTBUS B KOJIJIEKTUBHOW pabOTe; OCYIECTBISATh
B3aUMHBINKOHTPOJIb.

1. IIpenmeTHbIe pe3yJIbTaThI:

° OBJIaICTh 0a30BBIMH ITOHATHIMH 10 OCHOBHBIM pasaciamM
COACPIKAHUA; IPCACTABIICHUAMUA
° 00 OCHOBHBIX HN3Yy4aCMBIX TIIOHATHAX KakK BaKHEHUIIIMX MaTeMaTHUCCKUX

MOJIETISX,T03BOJISIONINX OMMCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SABJICHUS;
yMETh paboTaTh C MAaTEMaTHYECKUM TEKCTOM, TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIH B
YCTHOM UM TNHMCBMEHHOM pe4d ¢ NPUMEHEHUEM MAaTeMaTU4EeCKOM TEPMHUHOJIOTUHA U
CHUMBOJIMKH; UCIIOJIb30BaTh pa3IMYHbIE SI3bIKM MaTEMaTHKHU (CIOBECHBIN, CHMBOJIMYECKUH,
rpaguveckuii), pa3BUTHSI  CIOCOOHOCTH  OOOCHOBBIBAaTH  CYXKICHHs, TPOBOIUTH



KJ1accu(puKaIuro;

b BJIaACHUSA 63,30BBIM HOHﬁTHfIHBIM annapaTOM: HUMCTH HpeI[CTaBJIeHI/Ie O 4YHCIJIC, I[p06I/I,
MPOLIEHTaX, 00 OCHOBHBIX I'€OMETPHYECKHUX OOBEKTax (TOYKa, MpsMas, JIOMaHas, YroJ,
MHOTOYTOJIbHUK, MHOTOIPaHHHK, KpPYyTr, OKPYXXHOCTh, Imap, cdepa u 1p.), GOopMHpOBAHUS
MPEJICTABJICHHA O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSX B pPEAJIbHOM MHpPE W Pa3IUYHBIX
CIOCO0aXUX U3Y4CHUS;

. YMEHHUS  BBINOJMHATH  apu(MeTHUecKue  NpeoOpa3oBaHUS  pAlMOHAIBHBIX
BBIPQ)KEHUH, IPUMEHITh WX JUIS pEIICHHs Y4eOHBIX MaTeMaTHYeCKUX 3a/lad W 3ajad,
BO3HHKAOIINX B CMEXKHBIX YUCOHBIX MPEIMETAX;

° YMCHHA IOJIb30BATHCA U3YUCHHBIMU MATCMATHUYCCKUMU q)OpMyHaMI/I;

® 3HAaHHSA OCHOBHBIX CIIOCOOOB MNpEaACTaBJICHHUA KW aHalln3a CTAaTUCTHYCCKHUX
AAaHHBIX; YMCHUA

® peuiaTtsh 3aaa4r € IIOMOIIbIO Hepe6opa BCCX BO3MOKHBIX BAPUAHTOB,

® YMCHUA NPUMCHATb U3YYCHHBIC ITIOHATHUA, PE3YJIbTAThI U MCTOABI ITPU PCIICHUHU 3ada4

M3 pa3IMYHbIX PasacyioB KypcCa, B TOM YUCIC 3ada4, HC CBOAAIINXCA K HECIIOCPCACTBCHHOMY
INPUMCHCHHNIO U3BCCTHLIX aJITOPUTMOB.

. Harypanbubie uncina. pobu. PanronanbsHele yncna.

VYuenuk Hayuntcsa Ha BA3OBOM yposae:

. MMOHUMATh OCOOEHHOCTH JIECATUYHON CHCTEMbI CUMCIICHUS;

. CpaBHUBATH U YIOPAA0YMBATh HATYPAJIbHbBIC YHCIIA;

. BBINIOJIHATL BBIYUCJIECHUSA C HATypaJIbHBIMU YUCIIAMU, CO4YeTas YCTHBIE U
MHCbMEHHBIETTPUEMBI BBIYMCIIEHUI, IPUMEHEHUE KAJIbKYJIATOPA;

. HUCIIONB30BaTh IIOHATHA U YMEHUs, CBA3AHHBIE NPOLEHTAMHU, B XOJIE

peIICHUAMATEMATUICCKUX 3a/1ad, BBINIOJIHATE HECIIOKHBIC ITPAKTHYCCKUEC paC‘-IéTBI.
YdeHuk MMOJIYYUT BO3MOKHOCTD!:

. IMO3HAKOMHUTLECS € IO3UIMOHHBIMM CHCTEMaMHU CUHCJICHHS C OCHOBAHHSIMH,
OTINYHBIMHUOT 10;

. YIIIyOUTh M pa3BUTh MIPEICTABICHUS O HATypaIbHBIX YUCIIAX;

. Hay4YUThCSl  UCIOJIb30BaTh  MPUEMBI,  PALMOHAIU3UPYIONIME  BBIYMCIICHUS,

MPpUOOPECTH TPHUBBIUKY KOHTPOJIUPOBATH BBIYUCICHHS, BBIOMpPAs TMOAXOIAIINN IS
cutyaruu cnoco0. M3mepeHus, npubIuKeHus:, OLIeHKN
VYuenuk Hayuntcst Ha BASOBOM ypoBHe:

° HCIIOJIb30BATh B XOJ€ PCHICHUS 3a/1a4 3JICMCHTAPHBIC TPCACTABJICHUA, CBSI3aHHLIC
CHpI/I6J'II/I)KéHHI>IMI/I 3HA4YCHUSAMU BCIINYNH.

® Y4yeHuk MMOJIYYUT BO3MOKHOCTD!:

° IOHATH, YTO YU CJIOBBIC JaHHBIC, KOTOPBIC MUCITOJIB3YIOTCA AJId XapaKTCPUCTUKHU

00BEKTOBOKPY’KAIOIIETO MUPA, SBJISAIOTCS IPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO TIO
3anucy NpUOIMKEHHBIX 3HaYSHUH, colepKaluxcs B HHQOPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO
CYAMTb OTIOTPEIIHOCTH MPUOIKEHHS.

YpaBHeHust

VYyenuk Hayuntcs Ha BASOBOM yposHhe:

. pelaTh NPOCTEUIINE YPABHEHUS C OJJHON TEPEMEHHOI;

. MMOHMMATh YPaBHEHHUE KaK BaXKHEHIIYI0O MATEMaTUUYECKYIO MOJIEIb JUIsl ONUCAHUS U
M3Y4YEHHUs pa3HOOOPA3HBIX pealbHbIX CUTYallUl, pelaTh TEKCTOBbIE 3a/1a4l
anreOpandecKUMMETOIOM; YUEHHUK IOJIYYUT BO3MOXKHOCTB!

. OBJIAJIETh CIIEHUATIHBIMU IPUEMAMU PELICHUSI YPABHEHU

. YBEPEHHO MPUMEHSATH anmapar YpaBHCHUN JJIs PeICHUS pa3HOOOPa3HBIX 3a/1a4
M3MaTEMaTUKH, CMEKHBIX IIPEIMETOB, IPAKTUKH;

Hepasencrpa

VYuennk Hayuntcs Ha BA3SOBOM ypoBHe:

. MMOHUMATh U MIPUMEHSATHh TEPMUHOJIOTHIO U CUMBOJIUKY, CBS3aHHBIE C
OTHOILLIEHUEMHEPABEHCTBA;

. MIPUMEHSATD aIapaT HEPABEHCTB, JIJISl PEILICHUS



3a/1a4. Y YeHUK MMOTYYUT BO3MOKHOCTh HAYYUTHCS:

. YBEPEHHO IPUMEHSATH allapaT HEPABEHCTB, JUIs PELIEHMs pa3HOOOPa3HbIX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 CMEXHBIX IPEIMETOB, NPAKTUKH; OnucaTenbHas
CTaTUCTHUKA

— O3HaKOMUTEIBHBINA XapakTep.

Vyenuk Hayuntcst Ha O3HAKOMUTEJIBHOM yposse:

* HCII0JIB30BATh MPOCTEHIINE CIIOCOOBI MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX
JAHHBIX. Y YEHUK MOJYyYUT BO3MOKHOCTH:

. MPUOOPECTH TIEPBOHAYATBLHBIN OMBIT OPTaHU3AIMH COOpa NaHHBIX MPH
MIPOBEICHUUOINIPOCA OOIIECTBEHHOTO MHEHHS, IPEACTABIIATh PE3YJIbTAThl ONIPOCa B BUJE
Ta0JIUILIBI, TUArPAMMBL.

Komb6unaropuka — O3HaKOMUTEIBHBINA XapaKTep.

VYyenuk Hayuntcs Ha O3HAKOMMUTEJIBHOM

YpOBHeE:

. penaTe KOMOMHATOPHBIE 33/1a4U Ha HAXOXKICHHUE YKClia OOBEKTOB HIIH
KOMOMHAIHA. Y YSHUK TTOJTyYUT BO3MOKHOCTD:

. HAyYUTHCS HEKOTOPHIM CIEIMATbHBIM IPUEMaM pelIeHHs] KOMOMHATOPHBIX 3a/1a4.

Harnsnnas reomerpus
VYyenuk Hayuntcst Ha BA3OBOM yposHe:

. pacrno3HaBaTh Ha 4YEPTEKaX, PUCYHKAX, MOJEIIAX U B OKPYXKAIOIIEM MUPE INIOCKUE
UIIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

. pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO Hapajlieenuesa;
CTPOUTBHPA3BEPTKU KyOa U MPSIMOYTOJIbHOTO MapallesenuIesaa;

. BBIUUCIIATH 00BEM MPSMOYTOJIBHOTO

napajuleJenunena. Y 4eHuK MoayquT BO3MOKHOCTB!

. HAyYUTHCS BBIYUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(buryp,cocTaBleHHBIX U3 MIPSIMOYTOJIbHBIX MapalIe/ICIUIE 0B,

. YIIyOUTh M pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX

¢urypax.I'eomerpudeckue Gurypsl
VYuenuk Hayuntcst Ha BA3OBOM yposHe:

. M0JIb30BaThCS S3BIKOM T'€OMETPHH ISl OTIMCAHMS IPEMETOB OKPYXKAIOIIEro MUpa U
MXB3aUMHOTO PaCIIOI0KEHUS;

. pacrio3HaBaTh U U300paXxkaTh Ha YEpTEXKax U PUCYHKAX reoMeTpudeckue GUrypsl u
UXKOHQUTYpaLIUH;

. HaXO/UTh 3HAYCHMS JUIMH JTUHEHHBIX (uryp, rpaaycuyto mepy yrios ot 0 o 180°;
. pemIaTh HeCJIOKHBIE 3aJa9H Ha

MOCTPOEHHE. Y UeHUK MOTYYUT BO3MOKHOCTb:

. HAY4YMTCS TOJIb30BATHCS SI3BIKOM T€OMETPUH JUIsl OIUCAHUS TPEIMETOB
OKpY’KaloIIErOMUpa U UX B3aUMHOT'O PACIOJI0KEHHUS;

. pacro3HaBaTh U H300pakaTh Ha 4epTekax M PUCYHKaX TeOMEeTpHUECKUe GUTYpPHI U
UXKOH(pUTYpaIum;

. HaXOJUTh 3HAUYEHUs JUIMH JIMHEWHBIX (UTYp, rpalycHyI0 Mepy yriioB oT 0 1o 180°;

*pellIaTh HECIOKHBIE 3a/1a4i Ha IIOCTPOCHHUE.
N3mepenne reomeTpuueckux BeNMYUH Y yeHuK Hayuntcs Ha BA3SOBOM yposHe:

. HCII0JIb30BaTh CBOMCTBA N3MEPEHUS JIINH, IUIOLIAIeH U YTJIOB IIPU PELICHUHU 3a1a4
HaHAXO0>JICHUE JUIMHBI OTPE3Ka, IPalyCHOU MEpHI yria;

. BBIYUCIISITH IUIOMIAIA IPSIMOYTOJIbHUKA, KBAJIpaTa;

. BBIUUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP U UX YIIIbL, (OpMYIIBI II0MaAeH huryp;
. pemiaTh 3a7a4u Ha MpUMeHeHne (HOPMYITBI TUIOIIAAN MPSIMOYTOJILHUKA,

KBaJpaTa.YyeHUK MNOJYy4YNUT BO3MOKHOCTh HAYUYNUTHCS:

HCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJIMH, IUIOMAAECH U YIJIOB IIPU PEIICHUH 331a4
HaHAXO0XJICHUE JUTMHBI OTPE3Ka, IPAlyCHOM MEpHI yria;

. BBIYHUCIISITH IUIOMIAIA IPSIMOYTOJIbHUKA, KBAJIpaTa;



. BBIUUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX YIIIbL, (hOpMYIIBI II0MaAeH huryp;
* pemarth 3aJa4u Ha IpUMEHEeHrne (HOpMYJIbI IIIOMIAAN IPSIMOYTOJIbHUKA,
kBazapata.Koopaunatsl

YyeHuk HayduTcs:

* HaXOJIUTh KOOPJAUHATHI

TOYKH. Y YCHUK ITOJIYYUT

BO3MOYKHOCTb:

. OBJIAZIETh KOOPJIMHATHBIM METOOM PELICHUS

3amayd.PaboTa ¢ nundpopmanuei

VYuenuk Hayuntcs Ha BA3OBOM ypoBHe:

. 3aMoHATh MPOCTENIINE TaOIULIBI 110 Pe3y/IbTaTaM BIMOIHEHHS IPAKTUYECKON
paboThI, 0 PUCYHKY;

* BBIMIOJIHATH ACUCTBUSA 10 aTOPUTMY.

VY4eHUK OIyYUT BO3MOKHOCTh

HAYYUTHCS:

. YCTaHABJIMBATh 3aKOHOMEPHOCTb PACIIOJI0KEHUS IJaHHBIX B CTPOKaX U
CTONO1AaXTaOIUIBI, 3aMIOJIHATH TAOIUILy B COOTBETCTBHH C YCTaHOBJICHHOMN
3aKOHOMEPHOCTBIO;

. MMOHUMATh UH(OPMAILIMIO, 3aKITIOYCHHYIO B TaOIUIlE, CXeMe, JuarpaMmme u
MIPE/ICTaBIAThEE B BHUJIE TEKCTA (YCTHOTO WJIM MMUCBMEHHOT0), YACIOBOTO BBIPAXKECHHUS,
YpaBHEHUS,

. BBITIOJTHSATH 33JJaHUsI B TECTOBOM (hopMe C BHIOOPOM OTBETA;

. BBIIIOJIHATH ACUCTBUS 1O AJITOPUTMY; IIPOBEPATH MPABUIIBHOCTH TOTOBOI'O
AITrOpPUTMA,OTIOJHSTh HE3aBEPIIEHHBIN AJITOPUTM;

. CTPOUTH IPOCTENIINE BBICKA3bIBAHUS C UCIIOJIB30BAHUEM JIOTUYECKHUX CBSA30K «BEPHO

/HEBEPHO, YTO ...»;
* COCTaBIIATh CXEMY PACCYKICHHI B TEKCTOBOM 3a7jaue OT BOIIpOCa.

Il. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

VYuebHuk «MaremaTtuka». 5 Kiacc. YueOHHUK JUIsl 001e00pa3oBaTeIbHbIX YUPEKICHUHN.
Astopsl: H.A. Bunenkun, B.W. XKoxos, A.C. Yecnokos, C.U. llIBapudypa.

VYuebuuk «Matematukay. 6 kinacc. YueOHUK 1 0011e00pa3oBaTeIbHbIX YUPEKICHUMN.
Astops: H.A. Bunenkun, B.M.2Koxos, A.C. Yecnokos, C.U. I1IBapii0oypa.

MaremaTuka S Kiace
(204 yacoB B roja, 6 4acoB B HeJ1eJI10)

1. HarypauabHble yncaa u mkaiabl (18 yacoB, BKiI04asi 2 yaca - KOHTPOJb, 2 4yaca -
pe3epB)

(ITo aBrOopckoi paboueil mporpamme 18 wacoB, mo paboueil mnporpamme 16 dyacos.
CoxkpallleHO KOJMYECTBO 4acoB Mo Temam: «O0o03HaueHre HaTypalbHbIX uncen» | yac, «lIkanel u
KOOpJUHATHI» | Yac)

Ob6o03HaueHne HaTypaldbHBIX uncen HaTypanbHoe 4ncio, MHOXKECTBO HAaTypalbHBIX YHCEN U
€ro CBOMCTBa, N300pakeHUE HATYpaAJIbHBIX YMCENl TOUKaMHU Ha YUCIOBOW mpsmMoil. Vcnosiabs3zoBaHue
CBOICTB HAaTypaJbHBIX YKCEN MPU PELICHUH 3a/1a4.

Paznuune mexnay ungpoit 1 ynciaom. Ilo3unnonnas 3anuch HaTypaIbHOIO YUCIIA, IOMECTHOE
3Ha4eHue LUQPBI, pa3psapl U KJIACCHl, COOTHOLIEHHE MEXAY IBYMsI COCEJHHUMH DPa3psIHBIMU
€AMHMIIAMHU, YTEHUE U 3aIIUCh HATYPaJIbHBIX YHCE.

Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHbBIX YHCEL.

IloHsTHE O CpaBHEHUHU YHUCEJ, CPAaBHEHUE HATYpaJIbHBIX YHUCET APYT C APYIOM U C HYJIEM,
MaTeMaTH4YeCKas 3alKiCh CPAaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

Ortpe3sok. [nnna orpeska. Tpeyronbauk. Ilnockocts. Ipsimast. JIyu. Ikanbl 1 KOOpAUHATBHI.

BXoaHO# KOHTPOJIb 3HAHU A

KonTtpoabsnas pa6ora Ne 2 no teme: «HarypanbHble unciia U IIKaJIbD»



2. CinoxeHue W BbIYHTAHHE HATYpPaJbHBLIX uMcesa (24 yaca, BkiIwYass 2 yaca -
KOHTPOJIb, 2 Yaca - pe3eps )

(ITo aBTOpCKOI paboueii mporpamme 24 yac, mo padodeid mporpamme 22 yaca. CokpalieHo
KOJIMYECTBO 4acoB Mo TemaM: «ClokeHue HaTypaldbHBIX YHCEI M €ro cBOMCTBa» Ha | uac,
«YpaBHeHue» Ha 1 yac)

CnoxkxeHMEe M BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHHMS W BBIYMTAHHS, CBSA3b MEXIAY HHUMH,
HAXO0XJIEHHE CyMMBI U Pa3HOCTH, U3MEHEHHE CYMMBbI M PA3HOCTH NPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHUSI U BBIYUTAHUA.

[lepemecTuTeNnbHBIA U COYETATENbHBIM  3aKOHBl  CJIOXKEHHS M YMHOMEHHS,
pactpeeTUTeNbHBI 3aKOH YMHOXEHHS OTHOCHTEIBHO CIIOKEHHUs, OOOCHOBAaHWE aJITrOPUTMOB
BBIMIOJIHEHUS apU(METHUECKUX JEeHCTBUM.

UucioBoe BIPAKEHHUE U €0 3HAYCHUE, MOPSIOK BBITIOJHEHUS IEHCTBHIA.

Borunranue. UncnoBsie 1 OyKBEHHbIE BhIpa)KEeHUS. bykBeHHas 3alIMCh CBOMCTB CIIOKEHUS U
BBIYMTAHUS. Y PaBHEHUE.

Konrpoabsnas padora Ne3 no teme: «CrokeHUE U BBIUUTAHUE HATYPAIIbHBIX YUCET

KonTtpouabnas pa6ora Ned o reme: «HuciioBble 1 OyKBEHHBIE BBIPAXKECHUS

3. YMHOXkeHMe U eleHHe HaTypaJbHbIX Yuces (30 yacoB, BKiIOYas 2 yaca - KOHTPOJIb,
3 yaca - pe3epB)

(ITo aBTopckoit paboueit mporpamme 30 wyacoB, mo pabodeit mporpamme 27 dYacos.
CoxkpallleHO KOJIMYECTBO YacoB 10 TeMaM: «Y MHOKEHHE HATypaJbHbIX YMCE U €ro CBOWCTBa» Ha |
yac, «Jlenenune» Ha 1 yac, «YnpolieHue BelpakeHui» Ha 1 Jac)

YMHOXEHUE U JEJIEHUE, KOMIIOHEHTbl YMHOXEHHUS U JEJEHUs, CBSI3b MEXAY HUMH,
YMHOXKEHHE U CIIO)KEHHE B CTOJIOMK, JEJICHHE YroJKOM, IMpOBEpKa pe3yiabTaTa C IOMOLIbIO
HNPUKUAKA U 0OpaTHOTO JEHCTBUS.

JleneHue ¢ OCTaTKOM HAa MHOKECTBE HATYPAJIBHBIX YUCEN, CBOMCTBA AEJIEHUS C OCTATKOM.
IIpakTHueckue 3aa4y Ha JEIEHUE C OCTATKOM.

Hcnonb3oBanue OykB Juid 00O3HAYEHMs 4YMCEIN, BBIYMCICHHE 3HAUEHHs anreOpanyeckoro
BBIpQXECHHS, IPUMEHEHHE anreOpanuyecKkuX BBIPAKEHUN NJIs 3alUCH CBOMCTB apHUPMETHUECKHUX
JeiicTBUH, peobpa3zoBaHue anredOpandeckux BhIPAKEHUH.

[lepemecTuTEnbHBII W COYETATEIbHBIA  3aKOHBI  CJIOKEHUS W YMHOXXEHUS,
pacrpeIeUTeNbHbIA 3aKOH YMHOXEHHMS OTHOCHTEIBHO CIIOKEHHs, OOOCHOBaHME aJITOPUTMOB
BBINIOJTHEHUS apU(PMETUUECKUX JCHCTBUM.

UucnoBoe BbIpaXEHUE U €r0 3HaYEHHE, TOPSAJOK BBIIIOJIHEHUS JEUCTBUM.

VYnpouenue BoipaxkeHuil. [lopsnok BeinmonHenus aeiictsuil. Kaapar u xy06 uncia

KonTtpouabHnas pa6ora NeS 1o reme: «Y MHOXKEHHUE U JEJIEHNE HATYPAIBHBIX YHCET»

KonTtpoabHnas padora Ne6 1o reme: «YnpolieHne BhIpaKeHHi»

4. Ilnomanu u 00bémbl (16 yacos, BKiI04Yasi 1 yac - KOHTPOJIb, 1 Yac - pe3epB )

(ITo aBrOpckoi paboueil mporpamme 16 wacoB, mo paboueil mnporpamme 15 dacos.
CoxkpaliieHO KOJIMYECTBO YacoB 10 Teme: «EIWHUIBI n3MepeHus TIomaaei» Ha 1 gac)

YeTbIpexXyroJpHUK, MpPSIMOYTOJIBHHUK, KBajgpar. TpeyroibHHUK, BHUABI TPEYrOJbHUKOB.
[TpaBuiibHBIE MHOTOYTOJIBHUKH. M300pa’keHue OCHOBHBIX TeomeTpudeckux ¢uryp. Bzanmuoe
pacrojokeHUe ABYX NPSIMBIX, ABYX OKDPYXXHOCTEH, NpsAMONM M OKpYKHOCTH. [[nuHa oTpeska,
nomaHoW. EnuHunsl usmepeHus anuHbl. llocTtpoeHue oTpe3ka 3alaHHOM JUIMHBL. Buael yrios.
I'panycnas mepa yriia. i3mepeHue 1 NoCTpOCHHUE YIJIOB ¢ TOMOILBIO TPAHCIIOPTUPA.

Ilepumerp mMHOroyronbHuka. IloHsTHE TUIOMAAN (QUIYpBI; €IUHHUIIBI U3MEPEHUS IJIOLIAIH.
[Tnomanp npsiMOyrojabHHUKa, KBaapara. [IpuOmmkeHHOe U3MepeHHe IO (GUTyp Ha KJIETYaTOM
Oymare. PaBHOBenukue Gurypsl.

EnuHuLbl ©3MEPEHUI: JUIMHBI, [UIOLAH.

KoutpoabsHnas padora Ne7 no teme: «ILnomanan u 00bEMBI»,

5. O0bIKHOBEeHHBIE APoOH (29 YacoB, BKJIKWYAS 2 Yaca - KOHTPOJIb, 3 Yaca - pe3epB)



(ITo aBTopckoii paboueit mporpamme 29 wyacoB, mo paboued mporpamMmme 26 YacosB.
CoxpalieHo KOJIMYeCcTBO 4acoB 1o temam: «Jlomu. OObikHOBEHHBIE pobu» Ha | yac, «CpaBHEHHE
npobeii» Ha 1 yac, cMerraHHbie Yrcia Ha | Jac)

OxpyxHOCTB u KpyT. Jloyis, yacth, IpoOHOE Yucio, ApoOb. [IpoOHOE YHCIo Kak pe3ylbTar
nenenus. [IpaBuiibHbIe U HEMPaBUIbHBIE IPOOH, CMEIIaHHAs APOoOb (CMEIIAHHOE YUCIIO).

3anuce HATYypaJllbHOTO YHCIa B BHJIE JIpoOM C 33JaHHBIM 3HAMEHAaTelneM, ImpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPOoOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOECH.

CrnoxxeHue U BbIYUTaHHE OOBIKHOBEHHBIX ApoOed. YMHOXKeHHE U JelieHue OObIKHOBEHHBIX
IpoOeii.

Apudmernueckue AEMCTBHS CO CMEIIAHHBIMU JPOOSMHU.

Apudmernueckne ASHCTBHS ¢ APOOHBIMHU YUCIIAMH.

CriocoObl paniMoHaIU3aMK BEIUMCIICHUH U UX IPUMEHEHHUE NP BHIIOIHEHUU JICHCTBUH.

KonTtposabHas padora Ne8 nmo Teme: «OOBIKHOBEHHBIE IPOOHY

Kontpoabnasi pa6ora Ne9 mo teme: «CiioxkeHHe U BbIUUTAHUE APOOEH C OJMHAKOBBIMU
3HAMEHATEIISIMI

6. decsituunbie apoomn. CjioxkeHuMe M BbIYMTAHME JAeCATHYHBIX Apodeil (18 wuacos,
BKJIIOYaA 1 yac - KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTopckoit paboueit mporpamme 18 wyacoB, mo pabodeit mporpamme 16 dYacos.
CoxkpallieHO KOJIMYECTBO 4acoB 10 TeMaM: «CpaBHEHUE JIeCATUYHBIX pobeii» Ha 1 yac, «Crnoxenue
U BBIYUTAHUE JIECATUYHBIX Jpobeii» Ha 1 yac)

Jlecsatuunasi 3anuch ApoOHBIX uymcen. llemas um npoOHas yacTh JECITUYHON ApoOwu.
[TpeoOpa3oBanue aecATUYHBIX JpoOelt B OObIKHOBEHHble. CpaBHEHUE JIECATHYHBIX JpoOei.
CrnosxeHue ¥ BBIYUTaHUE JECITUUHBIX ApoOel. OKpyTiieHne NeCATUYHBIX Ipo0eit.

Jlpo6u B Basunone, Erunte, Pume. OTkpbiTue aecatuuHbix apodeil. CTapuHHBIE CHCTEMBI
Mmep. JlecsiTuunble qpodbu U MeTpuyeckas cuctema mep. JI. Maraunkuii.

IIpeoOpa3oBanue 0OBIKHOBEHHBIX JpoOel B JecsaTuyHble 1poou. KoneuHnsle n OecKOHEUHbIE
JECSITUYHBIE IPOOH.

Kontpoabnasi padora Nel0 mo Tteme: «Jlecatuunsie apodu. CroxeHHe U BBIYHTAHUE
JECATUYHBIX TpoOei»

7. YMHOXKeHHe U JeJieHHe JecATHYHBIX Apodeii (32 yaca, BKJIIOYasi 2 yaca - KOHTPOJIb,
3 yaca - pe3epB)

(ITo aBTOpCKOIT paboueii mporpamMme 32 yaca, o padoueit mporpamme 29 gacoB. CokparieHo
KOJIMYECTBO YacoB IO TemaM: «YMHOXXEHHE IeCATUYHbIX aApoOei» Ha 1 uac, «/lenenue Ha
JeCATUYHYIO Ipo0b» Ha 1 vac, «CpeaHee apudmerndeckoe» mo 1 gac)

YMHOXKEHHE U JieleHue JecITUYHbIX ApoOeil. [Ipeobpa3oBanne OOBIKHOBEHHBIX IpoOell B
necsaTuyHblie poou. KoHneunble n 0eCKOHEUHBIE IECSITHYHBIE APOOH.

Cpennee apudmernyeckoe ABYX uucen. M3o0paxeHue cpenHero apupMeTHYEecKOro JIBYX
Yyucesl HAa YHCIOBOM mpsiMoM. PelieHue mpakTUYeCKHX 3a1ad ¢ MPUMEHEHHUEM CPEIHEro
apupmernueckoro. CpenHee apudMeTHIecKoe HECKOIbKUX YHCE.

Harnsgaele npeacTraBiieHns 0 IpOCTPAHCTBEHHBIX (purypax: Kyo, mapajienenurnes, npu3ma,
nupamuia, map, cdepa, KoHyc, muHAp. M300paxeHune mpocTpaHCTBEHHBIX ¢uryp. [Ipumepst
ceyeHuil. MHororpanauku. [IpaBunbHbIe MHOTOrpaHHUKHU. [IprMepsl pa3BepTOK MHOTOTPaHHUKOB,
HUJIUHAPA U KOHYCa.

[TonsTue o6bema; enuHMIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapajuieNenumesna, Kyoa.

YMHOXKEHHE JECATUYHBIX Opo0ell Ha HaTypalbHOE Yucio. JleneHue AecaTHYHON ApoOH Ha
HaTypaJIbHOE YHUCIIO.

KontpoabHas padora Nell mo teme: «YMHOXEHUE M JEJCHHE NECATUYHBIX OpoOeil Ha
HaTypaJbHOE YHCIIO»

KonTtpoabHas pa6ora Nel2 no Teme: «YMHOXKEHHUE U ICTICHUE JECATUYHBIX APOOeii,



8. UHcTpyMeHTHI 1isi BbIYMCJIeHMH M u3MepeHuid (20 4yacoB, BKJw4Yasa 1 yac -
KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTopckoit paboueit mporpamme 20 dyacoB, 1o paboueit mnporpamme 18 wdacos.
CokpaiieHo KoaruecTBO yacoB 1o teMaM: «lIpouente» Ha 1 yac, «Yrou. IIpsMoil u pa3BepHyTbII
yroi» Ha 1 gac)

ITonsaTre npoueHTa. Beiuncienue MpoLEHTOB OT YUCIIA U YUCIIA 110 U3BECTHOMY IIPOLICHTY,
BBIPKEHHME OTHOIICHMS B IPOLIEHTAX. PenieHne HeCIOKHbIX MPAKTUYECKHUX 3a/1a4 C IPOLIEHTAMH.

Kpyroseie auarpammel. M3Bnedyenue nHpopmanuu u3 auarpamm. HM3oOpaxkeHune auarpamm
10 YHUCIIOBBIM JIaHHBIM.

Qurypsl B OKpyxarouieM Mupe. Harmsinele mpenctaBieHuss o (Urypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, JIy4, YTroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

MUKpOKAIBKYJISATOP.

Vron. IlpsMoit u pa3BépHyThI yriabel. YUepTE€xHbli TpeyroibHUK. M3mepeHue yrios.
Tpancnoprup. Kpyrosslie nuarpammsl.

Kounrtpoabnas padora Ne 13 mo teme: «lIpoueHtsi»

9. IloBTOpenue. Pemenue 3agau (17 4acos)

Enununel namMepeHuii: IuHbI, IIONaau, 00bEMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH
MCXKAY CAUHULAMU N3MCPCHUA KEDKI{Oﬁ BEJIMYMHBI. 3aBUCUMOCTH MCKAY BCIWYMHAMH: CKOPOCTb,
BpEMsi, PACCTOSIHUE; TPOU3BOIUTENLHOCTD, BpEMs, paboTa; IleHa, KOJIHMYECTBO, CTOUMOCTb.

Pemenne TeKCTOBBIX 3amad apupMETHUSCKUM CrocoOoM. Mcmonp3oBaHue TaONHII, CXEM,
YepTekKel, APYTUX CPEACTB MPEACTABICHUS JaHHBIX MIPU PEILICHUH 3aauu.

Pemrenue Heca0XHBIX 3aaa4 Ha ABHMIXKCHUC B IPOTUBOIIOJJIOKHBIX HaIpPaBJICHUAX, B OJHOM
HATPaBIIEHUH, IBUKEHHUE TI0 peKe M0 TEUEHHUIO U MPOTUB TeueHus. Perienne 3a1ay Ha COBMECTHYIO
pabory. [IpumeHenue apoOeit mpu pereHun 3a1a4.

Pemenne 3amay Ha HaxOXKICHHE YAaCTH YHCIIa W 4YHCTa MO €ro yacTu. PemieHue 3agad Ha
IIPOLIEHTHI ¥ A0aU. [[puMeHeHne nponopuuii Npy pemeHny 3a4ad.

Pemennie HecnOXKHBIX JTOTHYECKHUX 3ajad. PerieHne Toruueckux 3aiad ¢ MOMOIIbIO rpados,
Ta0IuII.

OcHOBHBIE METOBI PELICHUSI TEKCTOBBIX 33/1a4: apudMeTudecKuil, mepedop BapuaHTOB.

Cucremaru3zanus 1 0000IIeHIE Kypca MaTEeMaTHKHU 5 Kiacca

Hrorosasi konTpoJbHast padora Nel5 3a kypce 5 kiacca
Pe3eps -18 "acoB (He BKIIIOYEHBI B cofiepKaHue pabodell IporpaMMel).

MaremaTuka 6 Kiacc
(170 uyacoB B roa, 5 4acoB B He/IeII0)

1. lerumocts ynces (18 yacos, BkiIo4asi 2 yaca - KOHTPOJIb, 2 Yaca - pe3eps)

(ITo aBTOpCKOI paboueil mporpamme 24 vaca, o pabdoueit nporpamme 22 yaca. CokparieHo
KoJinuecTBO 4yacoB TeMmam: «lIpusznaku nenumoctu Ha 10, Ha 5 u Ha 2» Ha | yac, «Haumensbuiee
oO1ee kpatHoe» Ha 1 4ac)

CBOICTBO A€IMMOCTH CyMMBI (pa3HocTH) Ha uucio. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10.
[lpuznaku penmumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO NPHU3HAKOB JeIMMOCTH. Pemienue
MPaKTUYECKHX 33J1a4 C MPUMEHEHUEM TTPU3HAKOB JIETUMOCTH.

[IpocTeie 1 cocTaBHBIE YUCIA, peHIeTo JpaTocheHa.

Pa3noxeHrne HaTypalibHOTO YHUCIIa HAa MHOXHTENHU, Pa3JIOKEHHE Ha MPOCTble MHOXKHUTEIH.
KonuyecTBo nenuteneld yuciia, aifOPUTM Pa3I0KEHUS] YUCIA HA MPOCThIE MHOXKHUTENIU, OCHOBHAS
TeopemMa apuPpMETHUKH.

JlenuTenb M €ro CBOWCTBA, OOLIMI JenuTeNb ABYX W Ooliee YucelN, HAauOONBIIMNA OOIIni
JeNUTENb, B3aUMHO MPOCTHIE YKCia, HaXOXAeHHe Hanbosbiero odmiero nenurens. Kpatnoe u ero
CBOiicTBa, oOIIee KpaTHOE JBYX M 0Oojee YucCell, HauMeHblee oOliee KpaTHOE, CIIOCOObI
HAXO0X/ICHHS HAUMEHBIIIEro 00IEero KpaTHOro.



Poxnenne u passutue apudmeruxku HatypanbHbiXx uucen. HOK, HOJI, npocteie uucna.
Pemero Dpatocena.

CBOMCTBO JEIMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [lpu3naku nenumoctu Ha 4, 6, 8, 11.
Jloka3aTenbCcTBO IPU3HAKOB AEIMMOCTH. Pelenne npakTuyeckux 3aayd ¢ IpUMEHEHUEM ITPU3HAKOB
JE€ITUMOCTH.

BxoaHo¥ KOHTPO/b 3HAHUH

KonTpoabHas padora Ne 2 1o Teme: «/lenmumocTs uncen»

2. CroxeHue u BbIUMTaHUeE Apoleil ¢ pasHbIMH 3HaMeHaTesiMu (20 yacoB, BKJIYas 2
yaca - KOHTPOJIb, 3 yaca - pe3epB)

(ITo aBTOpCKOI paboueli mporpamMme 26 4acoB, Mo padouei nmporpamme 23 vyaca. CokparieHo
KOJIMUYeCTBO yacoB 110 TemaMm: «IIpuBenenne npodeii k obmeMy» Ha 1 yac, «CpaBHEHHE, CIOKEHUE U
BbIUMTaHUE Apo0ei ¢ pa3HbBIMU 3HAMeHaTeNnssMu» Ha 1 dac, «CrnokeHue M BBIYUTAHHE CMEIIaHHBIX
gucem» Ha | 4ac, ).

OcHoBHoe cBoiicTBa Apobu. Cokpamienue Apodei. CpaBHeHue npobOeil. CrnoxeHue u
BBIUMTaHUE JApoOeil. PemeHne KOMOMHATOPHBIX 3amad MepeOboOpoM BO3MOXKHBIX BapHAHTOB.
®axropuai.

Kontpoabnasi padora Ne3 mo Teme: «CnoxeHHe W BBIYUTAHUE JAPOOEH C pa3HBIMHU
3HAMEHATEISIMU»

KounrpoabHnas padora Ne4 mo reme: «CiioKeHUE U BBIUYUTAHUE CMEIIAHHBIX YUCEI»

3. YMHoOXeHHMe U JejieHHe OOBIKHOBEHHBIX Apo0ei ¢ pa3HbIMH 3HaAMeHaTeassMu (29
4yacoB, BKJIIOYadA 3 yaca - KOHTPOJib, 4 yaca - pe3epB)

(ITo aBTOpCKOIT paboueii mporpamMme 38 yacoB, 1o padouei mporpamme 34 yaca. CokpaiieHo
KOJIMYECTBO YaCOB MO TeMaM: «Y MHOXKEeHHE Apooeit» Ha 1 dac, «[IpumeHneHne pacrpeaeuTenTbHOro
CBOiicTBa yMHOXeHUs» Ha | yac, «Jlenenue» Ha 1 vac, «HaxoxneHnue uncna mo ero apoou» Ha 1
4ac)

YMHO)eHue 1pobeit. HaxoxxaeHne yactu oT 1esIoro 1 1esoro mo ero yactu. M3obpaxenue

MPOCTPAHCTBEHHBIX (QUIyp U ONUCaHHWE HMX CBOWCTB. MojenupoBaHue, H3rOTOBIECHUE
pa3BepTOK

MIPOCTPAHCTBEHHBIX (QUTYD.

KonTpoabHas padora NeS no teme: «YMHOXeHue 1pobeit. Haxoxaenue qpodu ot yncna»

KonTtpouabHas pa6ora Ne6 no teme: «JleneHue 1poOHBIX Yncen»

KonTpoabHas padora Ne7 no teme: «YMHOXeHUe 1podeit. Haxoxaenue qpodu ot yncna»

4. OTHomenus: u nponopuun (17 yacos, BKIWOYAas 2 4aca - KOHTPOJIb, 2 Yaca - pe3eps)

(ITo aBTOpCKOIT paboueii mporpamme 23 yacoB, mo padodeit mporpamme 21 gac. CokpaiieHo
KOJIMYECTBO 4acoB 1o TemaM: «OTHommeHus» Ha 1 gac, «[Ipsimast u oOpaTHas mpoOMOPIHOHATBHBIE
3aBUCUMOCTH» Ha | 4dac)

OtHomenue. [lponoprms, ocHOBHbIE cBOMcTBa mponopuuu. Ilpsmas u obOpaTHas
MPOMOPIIMOHAIBHASL ~ 3aBUCHUMOCTh.  MacmTab.  nuHa  okpykHOCcTH.  MojaenupoBaHue
IPOCTPAHCTBEHHBIX (PUTYp M3TOTOBIIEHUE TPOCTPAHCTBEHHBIX (PUTYpP U3 Pa3BEPTOK.

Macmrab Ha miane u kapte. [Iponopuuu. CBoiicTBa Nponopuuii, MpUMEHEeHNEe MPOOpLUUN U
OTHOLICHUH IIPU PELICHUU 3aau.

KontpoabHasa padora Ne8 mo teme: «OtHomeHus u mpornopumu. [Ipsmas u oOpaTHas
IIPONOPLUOHAIEHOCTH»

KonTpoabHas padora Ne9 nmo teme: «lIponopuuu. JlyirHa OKpY>KHOCTH U TUIOIIA/Ib KPYTay

5. IonoxkuTEILHBIE M OTPULIATEIbHBIE yncia (12 yacoB, BKiIw4Yas 1 yac - KOHTPoJIb, 1
yac - pe3epB)

(ITo aBTopckoii paboueit mporpamme 16 wyacoB, mo paboueld mnporpamme 15 dyacos.
CoxkpallileHO KOJIM4ecTBO 4acoB 1o Teme: «KoopauHaTsl Ha npsMoii» Ha 1 vac)



N3o0pakeHue yucen Ha YUCIOBOM (KoopAauHATHOW) mpsimoil. CpaBHeHue uucen. Moayib
4yuciaa, TeOMETpUYECKas MHTEpIpeTalus MoOAyJis uucia. JIeHCTBUS C  MOJOXKHUTEIbHBIMA U
OTPHIIATEIIEHBIMU YACITaMU. MHOKECTBO IIEIIBIX YHCEI.

[losiBneHre HyNIs W OTPHUILATEIBHBIX 4YMCEN B MaTeMmartuke ApeBHocTH. Ponp JIunodanra.

[Touemy (_1)(_1) - +1?

KonTtpouabsnas padora Nel0 mo teme: «llonoxxurenbHble M OTPULIATENbHBIE YHUCITA»

6. Cnoxenne M BbHIYMTAHHME MOJOXKUTEJILHBIX M OTpULaTelbHbIX 4yucesa (10 ugacos,
BKJII0OYasi 1 yac - KOHTPOJIb, 1 yac - pe3epB)

(ITo aBropckoii paboueit mnporpamme 14 wyacoB, 1mo pabouell mnporpamme 13 yacos.
CoxkpallleHO KOJTMYeCTBO 4acoB Mo Teme: «ClosKeHre Yuces ¢ pa3HbIMH 3HaKaMu» Ha | 4ac)

CrnoxeHue IMOJIOKUTEIbHBIX W OTPULIATENbHBIX YKCE]. BhlUNTaHUE MOJIOKUTEIbHBIX
oTpunarenbHbIx yncen. CBoHcTBa apupmeTHyecKux neiicTBuid. HarmsimHeie mpencTaBieHHs
MPOCTPAHCTBEHHBIX (UTYpax: MpHU3Ma, MUpaMuIa, KOHYC, [IHIUHAP.

[IepBuuHoe mpencTaBiICHUE O MHOXKECTBE paUUOHAIBHBIX yucen. JlelcTBus
palMOHaIbHBIMH YHCIAMHU.

Kourpoabnaa pa6ora Nell mo Teme: «CioXeHHWE M BBIYMTAHHE TOJIOKHUTEIBHBIX U
OTPULIATEIIbHBIX YUCEI»

o N

(¢]

7. YMHOKeHHE W [eJIeHHe IMOJIOKUTEJIbLHbIX H OTpUlAaTeJbHbIX umcea (11 yacos,
BKJIIOYAs 1 yac - KOHTPoJIb, 1 Yyac - pe3epB)

(ITo aBTOpCKOIi paboueii mporpamme 15 gaca, mo padoueii mporpamme 14 yacoB. CokpalieHo
KOJIMYECTBO 4acoB 10 TeMe: «CBolCcTBa 1eHCTBUH C pallMOHAIBHBIMU YKCIaMu» Ha 1 gac).

YMHOXEHUE TOJOKUTEIbHBIX U OTpHUIATeNbHbIX uyucen. CBoiicTBa yMHOXeHUs. [leneHue
MOJIOKUTENBHBIX M OTpULlaTeNnbHbIX uucen. [lepuoguueckass npo6b. CBoiicTBa HAEWCTBUH C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU unciaamMu. [ padpbl.

Kourpoabnaa patdora Nel2 mo Teme: «YMHOXEHHWE U JCICHHUE TOJOXKUTEIBHBIX U
OTPULIATENbHBIX YUCEI»

8. Pemienne ypaBHenmii (13 yacoB, BK/II04asi 2 yaca - KOHTPOJIb, 2 4aca - pe3epB)

(ITo aBTopckoit paboueit mporpamme 17 wacoB, mo pabodeit mporpamme 15 dacos.
Coxkparmieno konudecTBO 4YacoB 1o Temam: «llomoOnbie crmaraembiey Ha 1 wac, «PemeHue
ypaBHEeHUI» Ha | dac)

VYpaBHeHue, KOpeHb ypaBHeHUs. Haxox/1eHne Hen3BeCTHBIX KOMIIOHEHTOB apU(pMETHUECKUX
JIEUCTBUM.

KonTtpoabHnas pa6ora Nel3 no teme: «IlonoOnble cnaraemble. PackpbiTie CKOOOK»

Kountpoabnas padora Nel4 nmo teme: «Pemienue 3agauy»

9. Koopaunatsl Ha muiiockoctH (11 yacos, Bkiaw4as 1 4yac - KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTopckoii paboueil mporpamme 16 wyacoB, mo paboueil nporpamme 14 yacos.
CokpalieHo Kolnu4ecTBo 4acoB 1o temam: «KoopanHatHas miockocTs» Ha 1 yac, «I'paduxm» Ha 1
qac)

JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTH. IlocTpoeHme TOUYKM 1O €€ KOOpHHATaM,
orpezeNieHue KOOPAMHAT TOYKK Ha muiockocTd. I'paduku. Cronbuareie nuarpammsbl. M3BieueHue
uHpopMaluu U3 quarpaMM. M3o0paxeHnne nuarpaMm Mo YMCIOBBIM JaHHBIM.

KonTtpouabHnas pa6ora Nel5 no teme: «KoopauHaTel Ha TIIOCKOCTHY

10. IToBTOopenne. Pemenne 3aga4 (13 yacos, BK/a04Yas 1 4ac - KOHTPOJIb)

Pemenne TekcToBBIX 3amad apudmeTudyeckuM criocoboM. Mcmomp3oBaHWe TaONHI], CXEM,
YepTexkeH, APYrux CPeACTB MPEACTABICHUS JAHHBIX MPU PEIICHUH 3a/1auH.

Pemienne HecnoXXHBIX 3a/a4d Ha JBMKEHHE B IMPOTHUBOIOJIOXKHBIX HANpaBICHHUSIX, B OAHOM
HalpaBJICHUH, ABIKECHHE 110 PEKe MO TEUCHHUIO U MPOTHB TeueHHs. PemieHne 3a1a4 Ha COBMECTHYIO
pabory. [IpumeneHue npooeit mpu pereHr  3a1a4.

Pemienue 3amau Ha HAaXOX/IEHUE YACTU YMCIIA M YHUCIA 10 ero 4actu. Pemenue 3amau Ha
IPOLEHTHI U 10su. [IpMeHeHne nponopIuii Ipy perieHny 3a1ad.



Pemrenne HECIOKHBIX JTOTHYECKUX 3ajad. Pemenne Jorudeckux 3aaad ¢ moMoIbio rpados,
Ta0JIHII.

OCHOBHBIE METO/IbI pEIIEHUS TEKCTOBBIX 3aJ1a4: apu(PMETHICCKUM, TepedOop BapHaHTOB.

EnuHAIBI 13MEpeHUi: JUIMHEIL, IIomaan, 00bEMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEX]ly €MHULIAMU U3MEPEHUS KaKJI0M BEJIMYMHBI. 3ABUCUMOCTH MEXK1y BEJIMUMHAMU: CKOPOCTb,
BpEMsI, PACCTOSIHUE; TPOU3BOUTEIILHOCTD, BpEMS, paboTa; IIeHa, KOJTHMYECTBO, CTOMMOCTD.

Cucremaru3zanus u 0000IICHUE Kypca MaTeMaTHKH 6 Kiiacca.

Pe3epBHoe Bpemsi 18 yacos

Anredpa

Anrebpa, yueOHMK 11 7 Kitacca uist 001eobpasoBatenbHbix opranusaimii / FO.H. Makapsiues,
H.I". Munmrok, K.1M.Hemkos, C.b. CyBopoBa
Aurebpa, yueObHuk i 8 kiacca aist 00mieodpazoBaTeabHbix opranuzanuii / FO.H. Makapbiues,
H.I". Munmrok, K.1M.Hemkos, C.b. CyBopoBa
Aurebpa, yuebnuk s 9 kiacca aist oomieodpasoBaTeabHbIx opranuszanuii / FO.H. Makapsbiues,
H.I". Munmrok, K.M.Hemkos, C.b. CyBopoBa

7 knace
136 gyacoB B roja, 4 yaca B HeJeJII0

1. BbIpaskeHusi, TO)KIeCTBA, ypaBHeHHs (26 yacoB, BK/I0OYas 3 yaca — KOHTPOJIb, 3 yaca -

pe3epBa)

(ITo aBTOpCKOI paboueit mporpamme 26 yacoB, o padodeit mporpamme 23 yaca. CokpalleHo
KOJINYECTBO 4acoB Mo TeMaM: «Bsipaxenus» Ha 1 gac, «[IpeobpazoBaHue BblpakeHui» Ha 1 yac,
«YpaBHEHUsI ¢ OIHOM IlepeMeHHo» 1o | yac)

Beipaxkenue ¢ nepeMeHHOH. 3HaueHue BblpaxkeHHs. [loacTaHOBKa BBIpa)KEHHH BMECTO
NEPEMEHHBIX.

YucnoBoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

[TonsiTue ypaBHeHHMs M KOpHs ypaBHeHHs. lIpencrtaBieHne o paBHOCHIBHOCTU YpaBHEHUHU.
Ob6nacTb onpeneneHus ypaBHeHus (00JacTh JONYCTUMbIX 3HAUEHUH TepeMEHHOMN).

Pemienne nmHeWHBIX ypaBHeHM. JIMHeWHOe ypaBHeHMe ¢ napamerpoM. KosimuecTtBo KopHen
JIMHENHOI 0 ypaBHEHU. PenieHue JIMHEMHBIX YPaBHEHUM C IapaMETPOM.

Uucnosele u anredpanyeckue BolpaxeHus. [lepemennas. JlomycTumoe 3HaueHHE MEPEMEHHOM.
Henonyctumoe 3HaueHue mnepeMeHHOW. llepBble mpencTaBieHHs O MaTEMAaTHYECKOM S3BIKE U O
MaTeMaTU4YeCKoil Moaenu. JINHEHHbIE YpaBHEHHS C OTHOM MEPEMEHHOM.

JIuneiiHble ypaBHEHMsI KaK MaTeMaTH4YeCKHUE MOJENIN pealbHbIX cuTyauui. KoopauHatHas
npsiMasi, BUJIbl IPOMEXYTKOB Ha HEMl.

BxoaHoi KOHTPOJIb 3HAHU

KonTpoJsbHas pa6ora Ne 2 no teme: «Bripaxenus. [IpeoOpasoBanue BbIpaKeHUII»

KonTpoubnasi padéora Ne 3 mo Tteme: «YpaBHEHHs ¢ OJHOW nepeMeHHOH. CTaTHCTHUYECKUE
XapaKTEPUCTUKU

2. ®yukuuu (18 yacos, BKiI04as 1 yac — KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTOpCKOil paboueii mporpamme 18 vacos, mo padoueit nporpamme 16 yaco. CokpallieHo
KOJINYECTBO YacoB 1o TeMe: «PyHKIuu 1 ux rpadpukn» Ha 1 yac, «JIuneitnas ¢pynkuus» Ha 1 gac)

JlekapToBbl KOOpAMHATHI Ha MiIockocTu. dopMupoBaHue NPEACTABICHUN O METalpeIMETHOM
HNOHATUH «KOOpAUHATHI». CrocoOBI 3a1aHus (QYHKIMNA: aHATUTUYECKUHN, TpaduecKuil, TaOIUYHBIH.
I'padux ¢ynkumuu. Ilpumepbl GyHKIMH, NOJy4aeMbIX B IPOLIECCE MCCIEIOBAHUSA pa3IMUHBIX
peasbHBIX MPOLIECCOB U peleHHs 33/1a4. 3HaueHne QyHKIuu B Touke. CBoiicTBa QyHKIMIA: 001acTh
OIpeIeNIeHUs, MHOKECTBO 3HAYEHUH, HYJIU, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
NPOMEXYTKH BO3pacTaHMUs U YObIBaHMs, HauOoJblllee M HaMMEHbIIee 3HaueHus. VccremoBaHue

byHKIMH M0 e€ TpaduKy.



[IpencraBnenue 06 acCUMIITOTaX.

HenpepsiBHocTh QyHKInn. Kycouno-3aganasie GyHKIUH.

CgoiicTBa U Tpaduk JHHEHHOW (QYyHKIUU. YTIO0BOW KO3(pGUIMEHT NpsMoi. PacmosoxeHue
rpaduka TUHEHHON (PYHKIIMU B 3aBUCUMOCTH OT €€ YriioBOoro K03 QGuiMeHTa u cBOOOTHOTO YIICHA.
Haxoxnenne ko3 PpuueHToB TMHEHHON (YHKIIUU 10 3aIaHHBIM YCIOBHUSM: TIPOXO0XKICHHE MPSIMOI
gyepe3 JBE TOYKH C 3aJaHHBIMU KOOPIWHATAMH, NMPOXOXIACHHUE MPSIMON uepe3 JaHHYH TOUYKY H
napasuieibHON JaHHOM MPSIMOM.
y=X, _k

xY =

CgoiicTBa (yHKINU x. ['unep6omna.

KoopaunatHas nmiaockocTb. AJITOPUTM OTBICKaHMSI KOOPAWHAT TOYKU. AJITOPUTM MOCTPOEHUS
ToukH M (a; b) B mpsAMOyTroNbHOI cHCTEMe KOOpAMHAT.

JluneitHOe ypaBHEHHE C JABYMsI NlepeMEHHbIMH. Pemenue ypaBHeHus ax + by + ¢ = 0. I'papux
ypaBHEHUs. AJITOPUTM MOCTPOCHUs rpaduka ypaBHeHus ax +by +c =0,

Jlunetinas ynxuus. HezaBucumas nepemenHas (apryment). 3aBucuMas nepemenHas. ['padpuk
auHelHoW ¢yHkumu. HauOonbinee M HauMeHblllee 3HAYEHUs JIMHEHHON (DyHKIMM Ha 3aJaHHOM
npomexxyTke. Bo3pactanue u yObIBaHHE JTMHEHHON (QYHKIUH.

Jluneitnas Gyukuus y = kKx u ee rpaduk.

BsanmMHuoe pacrionoxeHue rpaduKoB JTHHEHHBIX (GYHKIUH

KontposbHas padora Ne 4 no reme: «DyHkuuu u ux rpaduku. Jlunelinas GyHKIus»

3. CreneHb ¢ HATYpaJbHbIM NoKa3aTeseM (18 yacos, BkJIo4asi 1 yac- KOHTPOJIb, 2 yaca -

pe3epB)

(ITo aBTOpCKOM paboueit mporpamme 18 yacos, mo padouelt nporpamme 16 yacoB. CokpaiieHo
KOJIMUECTBO yacoB 1o TeMe: «CTeneHs U ee cBoiicTBay Ha 1 yac, «OgHouwieHs» Ha 1 yac)

Crenenb ¢ HaTypalbHBIM TMOKa3aTteneM © €€ cBoiicTBa. [IpeoOpa3oBaHHs BBIPpAKEHUI,
COJIEpKalINX CTENEHHU C HaTypaJIbHBIM MOKAa3aTEJIEM.

Crenenb. OcHoBanue creneHu. [lokazarens cteneHu. CBONCTBA CTENEHH C HATYpaTIbHBIM
nokasareieM. YMHOXKEHHE M JeJieHHEe CTEeNeHEeW C OJMHAKOBbIMM TNokazaTensaMu. CTemneHb C
HYJIEBBIM I1OKA3aTEJIEM.

KonTpoubHnasi pabora Ne 5 mo teme: «CTeneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM»

4. MHoro4jeHbl (23 yaca, BKJII0Yasi 2 yaca — KOHTPOJib, 2 4ac - pe3epB)

(ITo aBTOpCKOIl paboueil mporpamMme 23 yacoB, no padoueil nporpamme 21 yaco. CokpallieHo
KOJIMUECTBO 4acoB 1o TeMe: «lIponsBenenne onHouneHa Ha MHOrowieH» Ha 1 gac, «lIpousBenenue
MHOTOYJICHOB» Ha 1 gac)

OpnHousneH, MHOrouwleH. JIeHCTBUS ¢ OJHOWIEHAMH M MHOTOWJIEHAMHU (CJIOKEHHUE, BBIUUTAHHE,
yMHOXkeHHe). DOopMysbl COKpAIIEHHOTO YMHOXKEHUS: Pa3sHOCTh KBaJpaToB, KBagpaT CyMMbI M
pasHocTH. PaznoxeHne MHOTOYJIeHa Ha MHOXKUTENHU: BBIHECEHHE OOIEro MHOXKMTENS 32 CKOOKH,
TPYNNUPOBKA, MpUMEHEHHEe (opMyn COKpam€HHOro yMmHOXeHHus. KBaapaTHblii TpéxuieH,
pa30XKeHNe KBaAPaTHOIO TPEXWIEHA HA MHOKHUTEIH.

Mpmuorounen. Unensl MHorowieHa. JIpywieH. Tpexunen. IlpuBeneHue mnmomoOHBIX YJIEHOB
MHorouseHa. CTaHJapTHBII BUJ MHOTOYJIEHA.

CrnoxxeHue U BbIYMTAHHME MHOTOYJICHOB. YMHOXEHHE MHOTOUYJIEHA Ha OJHOYIEH. YMHOXKEHHUE
MHOTI'OYJIEHA HA MHOTOYJIEH.

KBanpar cymmbl u kBagpat pazHoctu. PazHocTs kBagpaToB. PasHocTh KyOOB 1 cymMMa KyOOB.

JleneHne MHOrOuJIEHa HA OJJTHOUJIEH.

KonTpoabHas padora Ne 6 mo teme: «CymMa M pa3HOCTb MHOTouieHOB. I[IpousBeneHue
OJIHOYJIEHA U MHOTOYJICHA)

Kontpoasnas padora Ne 7 mo teme: «IIpousBeneHrne MHOTOUICHOB»

5. ®@opmyJibl cOKpallieHHbIe YMHOKeHHs (23 yaca, BKJIIO4Yasi 2 4aca — KOHTPOJIb, 2 Yyaca -
pe3epB)



(ITo aBTOpckO paboueit mporpamme 23 yaca, mo paboueil mporpamme 21 uac. CokpaiieHo
KOJIMYECTBO 4acoB 1o Temam: «KBagpar cyMMbl M KBajpar pasHoctu» Ha 1 uac, «Pa3HoCTb
kBagpaToB. CymMMa U pa3HoCTh KyOoB» Ha | yac)

Opnounen. Koaddunuent onnouwnena. CranaapTHblid BU ogHowIeHa. [10100HbIE OHOYICHBI.

CrnoxeHue OJHOYJICHOB. YMHO)KEHUE OJHOWIEHOB. Bo3BeneHue onHOWIEHa B HATypallbHYIO
cTerneHs. [lenenye oHOWIEHA Ha OJHOYJIEH.

KonTpouabsnas padora Ne 8 mo reme: «Dopmybl COKpALIEHHOTO YMHOXEHUS»

6. Cucrembl JUHeHHBIX ypaBHeHHil (17 4yacoB, BKiw4Yasa 1 yac — KOHTpoJb, 1 4yac -

pe3epB)

(ITo aBTOpCKOM paboueit mporpamme 17 yacoB, mo paboueit mporpamme 16 dacoB. CokpaleHo
KOJIMYECTBO YacoB I10 TeMe: «PellleHne CUCTeM JTMHENHBIX YpaBHEHU» Ha | yac)

VYpaBHeHHe c ByMs NepeMeHHbIMU. JIMHEiHOe ypaBHEHUE ¢ AByMs nepeMeHHbIMU. [Ipsmas
Kak rpaduveckas MHTEPIPETaLus JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.

[lonsiTue cucreMsl ypaBHeHU. PellieHrne cucteMbl ypaBHEHUI.

MeTo/1bl pelieHHs CUCTEM JIMHEWHBIX YPaBHEHUN € JBYMsI IEPEMEHHBIMU: TPAPUUECKUN METOI,
METO/1 CJI0KEHUSI, METOJI ITOICTAHOBKHU.

CucTtembl TUHEHHBIX YPaBHEHUN C TTAPaMETPOM.

Cucrema ypaBHeHu#l. Pemienue cuctembl ypaBHeHU#. ['paduueckuii MeTOl pelieHus: CUCTEMbI
ypaBHEeHHU. MeTo] moAcTaHOBKH. MeTo 1 alreOpandeckoro CII0KCHHSL.

Cucrembl JBYX JIMHEWHBIX YPaBHEHUW C JBYMsSl NEPEMEHHBIMM KaK MaTeMaTH4YE€CKUE MOJENU
peaIbHBIX CUTYalUN (TEKCTOBBIE 3aaun).

Kontpoabnas padora Ne 10 nmo teme: «CucreMbl IMHEHHBIX YPaBHEHHI»

O0o0maroniee nosropenue (11 yacos, BKII0O4Yas 2 4aca KOHTPOJIb)

Pemenne TekcToBeIX 3amau apudmMerndeckuMm crnocoOoMm. Mcmonp3oBaHue TaONMIl, CXEM,
4epTEKEN, APYTUX CPEACTB NPEACTABICHUS JAHHBIX TP PEILIEHUN 3aJauH.

AHau3 BO3MOXKHBIX CHUTyallMid B3aHMMHOTO PpAacHoOJOXKEHHUsS OOBEKTOB MPH HMX JBHKEHUH,
COOTHOILIEHUS! 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHON padoTe.

Pemenne 3amay Ha HaxOXIACHME 4YacTH YHMCIIa UM 4YHCIA 10 €ro 4dacTu. PemeHue 3agad Ha
HpOLEHTHI U Aoiu. [IpuMeHenne nponopuuil Npy peleHny 3aaay.

OcHOBHBbIE MeTO/Abl pelleHUs] TEeKCTOBBIX 3aja4: apudMeTHuUecKuil, anreOpanyecKui,
nepebop BapuaHTOB. llepBUuHBIE TpEACTaBIEHMS] O JPYrUX METOJax peHleHHs 3aaay
(reomeTpuueckue U rpaduyecKue METOIbI).

Hrorosasi KOHTpPOJLHAsA padoTa

Pe3eps no padoueit nporpamme 12 yacos

8 kiace
136 yacoB B roa, 4 yaca B HeJeJII0

1. PauuonanbHblie apodu (30 yacos, BkJII0OYas 3 yaca — KOHTPOJIb, 3 Yaca - pe3epB)

(ITo aBTOpCKOI paboueit mporpamme 30 yacos, o paboueit mporpamme 27 yacoB. CokpalieHo
KOJIMUECTBO yacoB o TemMaM: «Cymma u pa3HocTh Jipobeit» Ha 1 uvac, «IIpousBenenue u yactHoe
npobeii» Ha 2 Jaca)

[IpeoOpazoBanne ApOOHO-TMHEWHBIX  BBIPAKECHHM: CIOKEHHE, yMHOXXEHHE, JIeJICHUE.
Anrebpanueckast poOb. JlomycTuMble 3HAYeHHMS TEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BeIpakeHmsX. CokparnieHue anreOpanmdeckux apobei. [lpuBenenue anreOpanueckux Apoder K
oOmeMy 3HaMmeHaTenmto. JleHCTBHS ¢ anreOpanyecKuMH JpOOsIMH: CJOXEHHE, BBIYMTAHUE,
YMHOXEHHE, JIEJIEHNE, BO3BEJCHHUE B CTEIICHb.

[TpeoOpazoBaHue BBIpAKESHUH, COAEPIKALTUX 3HAK MOTYJIS.

Pemenne mnpocredmux ApoOHO-TWHEHHBIX ypaBHEHHMU. PemeHue apoOHO-paMOHATBHBIX
YpaBHEHUM.



Mertoabl pelleHHus YpaBHEHUH: METOJbl PaBHOCWIBHBIX IPEOOpa30BaHUN, METOJ 3aMEHbI
HepeMeHHOM, rpadudeckuii Mmeto. Vcrnonp30BaHue CBOWCTB (YHKUINH MPH PEIICHUH YPaBHEHUH.

[IpocTeiinue MppanuoOHaIbHBIE YPaBHEHHS BUaa V F(x) = a’ VT (x) = N9 () .

VpaBHeHHus BHIA X" =a .VpaBHEHHS B LENBIX YUCIAX.

[Tonsitue anredbpanueckoit apodu. OCHOBHOE CBOKMCTBO anrebpanueckoid Apoou. CokpalieHue
anreOpanyecKux Apooei.

CrnoxeHue 1 BblYUTaHUE AJIre0Opandeckux Apooei.

YMHOXKEHHE W jJeleHue anreOpandeckux apoOeil. Bospenenwe anrebpamueckoil apodu B
CTETIEHb.

PaunonansHOoe BbIpakeHue. PanumonanbHOe ypaBHEHHE. PelleHue panMoOHaNbHBIX YpaBHEHHU
(TepBbBIC TIPEICTABIICHHMS ).

2. KBanpaTHabie kopHu (25 yacoB, BK/II0O4Yas 2 4aca — KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTOpCKOI paboueit mporpamme 25 yacoB, o pabodeit mporpamme 23 yaca. CokpalieHo
KOJIMYECTBO YacoB IO TeMaM: «ApuMeTHYecKuil KBaJpaTHbIA KopeHb», «lIpumMeHeHue CcBOWUCTB
KBaJ[paTHOTr0 KOpHs» 10 1 yacy)

MHoxecTBO panMoOHanbHbIX unced. CpaBHEHHE palMOHAIBHBIX uuces. [ledictBus ¢
panroHaIbHBIMU yncaamu. [IpencraBienne paoHanbHOTO YUCa IeCATUYHON APOObIO.

IlonsiTe wWppanMOHAIBHOrO u4wncia. Pacro3HaBaHue uWppanMOHANBHBIX uuncen. IIpumepst

JI0Ka3aTenbeTB B anredpe. MppanuoHanbHOCTh qncna‘/i. [Ipumenenue B reomerpun. CpaBHEHHE
UPPALMOHAIBHBIX Yncel. MHOXKECTBO IEHCTBUTENBHBIX YUCEIL.

Apudpmernueckuii  kBaJpaTHbIH KopeHb. IIpeoOpazoBaHue BBIpaXXEHMH, COJEpKaLIUX
KBaJpaTHbIC KOPHU: YMHOXEHUE, JCIICHUE, BBIHECEHUE MHOXUTENS U3-110J 3HAKAa KOpHs, BHECEHHE
MHOXUTEJS 1OJ] 3HAK KOPHSL.

PannonaneHble uucna. IloHATHEe KBaApaTHOrO KOpPHA M3 HEOTPULIATEIIBHOIO  YHUCIA.
HppauvoHanbHble ynciia. MHOKECTBO JE€HCTBUTENIBHBIX YHACEI.

OyHKIMa y =\X , ee cBOHCTBA 1 rpaduk. Bimyknocts GyHKimi. O6IacTh 3HAYCHNH QYHKITHHL.

CaoiicTBa KBaapaTHbIX KopHed. IIpeoOpazoBaHue BbIpaXXKEHHH, COAepkKallUX OIepariio
U3BJICUEHUS] KBaJApaTHOro KopHs. OCBOOOXAEHHE OT MPPALMOHATIBLHOCTH B 3HAMeHaTese ApoOu.
Monynp neiictButensHoro yucna. I'paduk GpyHkuuum y = | X | . ®opmyna V% = | X | .

3. Ksagparnbie ypaBHenus (30 yacoB, BK/I04as 2 yaca — KOHTPOJb, 3 4yaca - pe3epB)

(ITo aBTtopckoit paboueit mporpamme 30 wyacoB, mo paboueil mporpamme 27 4Yacos.
Coxpariensl TeMbl: «KBaapaTHOe ypaBHEHHE M €0 KOpHM» Ha 2 yaca, «/{poOHble palnnoHaIbHbIE
ypaBHEHUs» Ha | yac)

KBanpaTtHsie ypaBHeHus. HenonHble kBagpaTHble ypaBHEHUS. JJUCKPUMUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KopHed KBaaparHoro ypaBHeHus. Teopema Buera. Teopema, obOpaTHas
Teopeme Buera. Perienue KBaJIpaTHBIX ypaBHEHMA: HCIIOJIb30BaHHE (OPMYINbI Ui HAXOXKIECHUS
KOpHEH, TpapuyecKuil MeToJl peuleHHs, pa3lIoXKEeHHEe Ha MHOXHUTENIH, M0A00p KOpHEH cC
UCII0JIb30BaHuEM TeopeMbl Buera. KonnuecTBo KOpHEN KBaJpaTHOTO ypaBHEHHS B 3aBUCUMOCTH OT
ero JAMCKpUMHHaHTa. DbuKBagpaTHble ypaBHEHMs. YpaBHEHHs, CBOJUMBbIE K JMHEHHBIM U
KBaJpaTHbIM. KBajjpaTHbIe ypaBHEHHS C TaPaMETPOM.

KBaapatnoe ypaBuenue. [IpuBenennoe (He mpuBeAEHHOE) KBaApaTHOE ypaBHeHue. [lomHOE
(HemonHOE) KBagpaTHOEe YypaBHeHHE. KOpeHb KBagpaTHOro ypaBHEHHUs. PelleHue KBaapaTHOIO
YPaBHEHMSI METOJIOM Pa3JIOKEHHsI HA MHOXKUTEININ, METOJJOM BBIJICJIEHUS ITOJIHOTO KBaIparTa.

Juckpumunant. DopMmyibsl KOpHEHW KBaApaTHOro ypasHeHus. Ilapamerp. YpaBHeHue c
napamMeTpoM (HadaJIbHbIC TTPEICTABIICHHS).

ANTOpUTM pelIeHHs palUOHAJIbHOTO YpaBHEHMs. bukBajgpatHoe ypaBHeHue. Merton
BBEJICHUSI HOBOM NIEPEMEHHOM.

PannonanbHble ypaBHEHHs KaK MaTEMATUYECKUE MOJIENN PEAJIBHBIX CUTYaLUH.

YacTHble ciaydan (OpMyJIbl KOpHEH KBaJpaTHOTO YPaBHEHMS.



Teopema Buera. PaznoxxeHue KBaipaTHOTO TPEeX4WiIeHA HAa TUHEHUHBIE MHOKUTEIH.
HppanuonansHoe ypaBHeHHE. MeTO BO3BEICHUS B KBaIparT.
4. HepaBeHncrBa (24 yaca, BK/II04asi 2 4yaca — KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTOpCKOM pabodyeil mporpamme 24 daca, 1o pabdodeit mporpamme 22 daca. CokpaiieHo
KOJIMYECTBO 4YacoB MO TeMam: «YHCIIOBbIE HEPABEHCTBA M MX CBOMCTBa», «HepaBeHCTBa ¢ 0AHOM
MEPEMEHHOM 1 UX cUCcTeMbI» TT0 1 yacy).

UucnoBsle HepaBeHcTBAa. (CBoMcTBA YHUCIOBBIX HepaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPaBEHCTB TP 33/IaHHBIX 3HAYEHUSAX EPEMEHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporme um HecTporue HepaBeHCTBA. OO0JacTh oOmpeaereHus
HEpaBeHCTBA (001aCTh JOMYCTUMbBIX 3HAUEHUN MTEPEMEHHOI).

Pemenue nuHeHBIX HEPABEHCTB.

KBagpaTtHOe HEpaBEHCTBO U €ro peuieHus. PelieHne KBagpaTHbIX HEPABEHCTB: MCIIOJIb30BaHUE
CBOWMCTB M TpadyKa KBaJAPATUIHON (PYHKIIMH, METOJ| MHTCPBAJIOB. 3alUCh PEIICHHS KBAJAPATHOTO
HEpaBEHCTBA.

Pemienne nensix u qpoOHO-palMOHATBHBIX HEPABEHCTB METOJJOM HHTEPBAJIOB.

CucremMbl HEpaBEHCTB C OJHOM IepeMeHHOM. PelieHune cucTeM HEpPaBEHCTB C OJHOU
NIEPEMEHHOI: JIMHENHBIX, KBaJpaTHbIX. V300pakeHue perieHrs CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
NpsIMOI. 3anuch peUIeHUs] CUCTEMbI HEPABEHCTB.

CBoiiCTBa YHMCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ mnepeMeHHOU. PelieHne HepaBeHCTB ¢ NepeMeHHOW. JImHelHoe HepaBeHCTBO.
PaBHOCHIIBHBIE HepaBeHCTBA. PaBHOCKIIBHOE Tpe0Opa3oBaHne HEPABEHCTBA.

5. CreneHb ¢ 1eJbIM MOKa3aTeJeM. JJieMeHThI cTaTUCTHKH. (13 yacoB, BkiIouasi 1 yac —
KOHTPOJIb, 1 yac - pe3epB)
(ITo aBTopckoit paboueil mporpamme 13 wyacoB, mo paboueil mporpamme 12 dyacos.
CoxkpalieHo KOJIMYECTBO 4acoB 1Mo Teme: «CTeneHb ¢ IeIbIM IMoKa3aTeIeM U e CBOMCTBa» Ha 1 Jac).
CreneHb ¢ IeIbIM IT0Ka3aTelIeM.
CremneHsb ¢ IeIbIM IIOKa3aTelIeM U €€ CBOMCTBA. DJIEMEHTHI CTaTUCTUKU

6. Ob6obmarmee nopropenue (14 yacos, BKiI0UYas 2 yaca - KOHTPOJIb)

Pemenue TeKCTOBBIX 3anau apupmeTHyeckuMm crocobom. Vcmonb3oBaHue TaONMI, CXeM,
YEPTEIKEH, APYTUX CPEIACTB MIPEACTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

AHau3 BO3MOXXHBIX CHUTyallMd B3aHMMHOTO pAacHOJO0XKEHHUsS OOBEKTOB MPH HMX JBHKEHUH,
COOTHOLIEHUS! 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

Pemenne 3asad Ha HaxOoXJAEHHME YACTH YMCIa M YMCIAa MO ero yactu. Pemenue 3amay Ha
MIPOLIEHTHI U A0au. [[puMeHeHne nponopumii Npy pemeHny 3a1ad.

Pemienune noruueckux 3agad. Pemenue nornyeckux 3aaay ¢ HOMOIIbIO IrpadoB, TAOIHII.

Peseps no padoueii nporpamme 11 yacos

9 kJaacc
136 yaca B roa, 4 yaca B HeJleJII0

1. Kpaaparnunas ¢pyHkuus (29 yacoB, BKJI0OYas 3 yaca - KOHTPOJIb, 3 yaca - pe3epB)
(ITo aBTopckoil paboueil mporpamme 29 wyacoB, mo paboueil mporpamme 26 4Yacos.
CoxkpallleHO KOJIMYeCTBO 4acoB Mo Temam: «@DyHKUMU W UX cBoWcTBa» Ha | uac, «KBaapaTHbIi
Tpexwien» Ha | yac, «KBanparuunas ¢pyHKIMs U ee rpaduk» Ha 1 gac)
CgoiicTBa u rpaduk kBaapatudHoi ¢pyHkuuu (mapadosna). [loctpoenue rpaduka KBagpaTHIHON
dbyHkuuu 1O ToukaMm. HaxokmeHue Hysed KBaapaTHYHOW (YHKIIMHA, MHOXKECTBA 3HAYCHUH,
IIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

[IpeoOpazoBanue rpaduka GpyHKIHUN y=1(x) JUTsE TIoCcTpoeHust rpadukoB (GyHKIMA BuAa
y=af (kx+b)+c



—a+—

I'paduxn QpyHKLmit y X+b VZ&,VZQ/;, y=|x|_

Oyuknusa. HeszaBucumass nepemenHas. 3aBucumas nepeMeHHas. OOnacTb ompeneneHus
¢byuknun. EctectBernHast 061acTh onpeneneHus pynkuun. O0acTs 3HaYCHUH QYHKINU.

Crnioco0sI 3a1anust GyHKIIUU (AHATUTHYECKUH, TpadUueCKHi, TaOIMYHBIN, CIIOBECHBIN ).

CpoiictBa (¢yHKUMHA (MOHOTOHHOCTb, OTPAHWYCHHOCTb, BBINYKJIOCTh, HauOOJIbIIEE W
HaMMeEHBILIee 3HAYCHHUS, HEIIPepBIBHOCTB). MccnenoBanne Gpynkumit: Y =kx?, y =ax’+bx +c.

UerHple U HEYETHbIE (YHKUMHU. AJTOPUTM HCCIENOBaHUS (DYHKIMHM Ha YeTHOCTh. I 'paduku
YETHOW ¥ HEUETHOMN ()YHKIIHA.

Crenennass (pyHKIMS C HaTypaJbHBIM IIOKa3zaTelieM, ee CBOWCTBa M Tpaduk. CreneHHas
GYHKIMS ¢ OTpULIATEIbHBIM IIEJIBIM ITOKa3aTesieM, €€ CBOICTBa U rpaduk.

2. YpaBHeHUSI U HepaBeHCTBa ¢ 0JHOW mnepeMeHHoi. (20 yacoB, Bkia4Yas 1 yac -
KOHTPOJIb, 2 Yaca - pe3epB)
(ITo aBTOpCcKOii paboueidi mporpamme 20 wyacoB, mo paboueld mporpamme 18 wyacos.
CokpallleHO KOJJMYECTBO YacoB 10 TeME: «YpaBHEHMsI C OJIHOM epeMeHHON» Ha 2 yaca)

JluneiitHble W KBaJpaTHbIe HEpaBeHCTBa (MOBTOpeHue). PamnuonanbHOe HepaBeHCTBO. MeTon
MHTEPBAJIOB.

MHo>kecTBa U omnepanuu HajJ HUMH. MHOXKECTBO, XapaKTepUCTUYECKOE CBOMCTBO MHOKECTBA,
AJIEMEHT MHOJKECTBA, IYCTOE, KOHEYHOE, OecKkoHeuHoe MHOkecTBO. [logmHoxkecTBO. OTHOLIEHUE
MPUHAJJICKHOCTH, BKJIIOUEHHUS, PABEHCTBA. DJIEMEHThI MHOXECTBA, CIIOCOOBI 3aJaHHUSI MHOXECTB,
pacno3HaBaHUE IOJMHOKECTB M AJIEMEHTOB IOJMHOKECTB C HCIIOJIb30BAHMEM KpyroB Oilnepa.
[lepeceuennie u o0ObeOUHEHHE MHOXECTB. Pa3HOCTP MHOXKECTB, [IOTIOJHEHHE MHOXECTBA.
WuTepniperanus onepanuii HaJ MHO>KECTBaMU C IIOMOILBIO KpyTroB Diiiepa.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEPaBEHCTB.

3. YpaBHeHHs] M HepaBeHCTBa C [IByMsl nepeMeHHbIMHU (24 yaca, BkJwoyas 1 yac —

KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTOpCcKO# paboueit mporpamme 24 yaca, o padoueil nporpamme 22 yaca. CokpalieHo
KOJIMYECTBO YacoB IO TeMe: «YPaBHEHMsI C JBYMs IEPEMEHHBIMH U HX CUCTeMbI» Ha 1 wac,
«HepaBeHcTBa ¢ ByMs IEpEeMEHHBIMH U UX CUCTEMBI» Ha 1 vac)

JluneiiHble M KBaJpaTHbIE HEpaBeHCTBA (NMOBTOpeHME). PamuoHanbHOEe HepaBeHCTBO. MeTon
MHTEPBAJIOB.

MHoxxecTBa M oOmepaluud HaJal HUMH. MHOXECTBO, XapaKTepUCTUYECKOE CBOICTBO
MHOXECTBa, 3JIEMEHT MHOXECTBa, IIYCTOE, KOHEUHOE, OECKOHEUHOe MHOXKeCTBO. IloamMHOXKecTBO.
OTHoleHNe MPUHAJIEKHOCTH, BKIIOYEHUS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJaHUs
MHOJKECTB, pacIO3HaBaHUE MOJAMHOXKECTB U DJIEMEHTOB MOJAMHOXECTB C HMCIIOIb30BAaHUEM KPYroB
Oitnepa. [lepeceuenne n 0ObeIMHEHNE MHOXECTB. Pa3HOCTh MHOKECTB, JOMOJTHEHHUE MHOXKECTBA.
WuTepnperanys onepanuii HaJl MHO>KECTBaMU C IIOMOILBIO KPYTroB Diijepa.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEpaBEHCTB.

KBazpaTHOe HEpaBEHCTBO. AJITOPUTM PELICHUS KBaJIpaTHOIO HEPABEHCTBA.

Bo3spacraromas ¢dyakuus. YosiBaromas ¢Gyuaknus. MccinenoBanue QyHKIMH Ha MOHOTOHHOCTH
(c UCTIONBb30BaHUEM CBOMCTB UHCIOBBIX HEPABEHCTB).

[IpuOnuxeHHble 3HAa4YeHHs] JAEWCTBUTENBHBIX UHWCEN, MOTPEIIHOCTh MPHUOIMKEHHUS,
npubJIMKeHne Mo HelocTaTKy M M30bITKy. CTaHmapTHBIA BUA uucia. KBagpaTHoe HEpaBEeHCTBO U
ero pemeHus. PemieHne KBaJIpaTHBIX HEPaBEHCTB: HCIOJIb30BaHUE CBOWCTB U Trpaduka
KBaJpaTUYHON (DYHKIIMH, METOJI MHTEPBAJIOB. 3alIUCh PEIIEHUS KBAIPATHOTO HEPABEHCTBA.

Pemenue nenbix u JpoOHO-pallMOHAIBHBIX HEPABEHCTB METO/IOM MHTEPBAJIOB.

4. Apudmernyeckasi 1 reoMeTrpuyeckas nporpeccun (17 yacos, BkiIouas 2 yaca, 2 yaca
- pe3epB)



(ITo aBropckoii paboueld mporpamme 17 wacoB, mo pabouell mnporpamme 15 dacos.
CokpallleHO KOJIMYECTBO YacoB IO TeMe: «Apudmernueckas nporpeccusi» Ha 1 yac,
«I"eomeTrpuueckas nmporpeccus» Ha 1 yac)

UYucnosas nocienoBaTeabHOCTh. [IprMepsl YUCIIOBBIX MOCIENI0BATENbHOCTENH. beckoHeuHbIe
H0CJIEeI0BAaTENbHOCTU. ApudMmeTndeckas nporpeccus u e€ cBoiicta. ['eomerpuyeckas nporpeccusi.
®opmysia o0mIero 4YjaeHa M CyMMbl N IIEPBbIX WIEHOB apu(METHYECKOW M TIeOMEeTpUYECKOH
nporpeccuii. Cxonsuiascs reoMeTpuyeckast Iporpeccusl.

UucnoBas mocienoBareabHocTh.  (CrocoObl  3alaHus  YUCIIOBBIX — IOCJIEI0BATEILHOCTEN
(aHAIUTUYECKHH, CIIOBECHBIHN, peKyppeHTHBINH). CBOMCTBA YHCIOBBIX MOCIIEIOBATEILHOCTEH.

Apudmernueckas mporpeccus. @opmyna N-ro uwieHa. @opMmyna CyMMbl 4WIEHOB KOHEYHOM
apu@MeTHyecKoil mporpeccuu. XapakTepucTHUIeCKOe CBOMCTRO.

I'eomeTpuueckas nporpeccus. @opmyna N-ro wieHa. DopMmyna CyMMbl YJIEHOB KOHEYHOM
TEOMETPUUECKON TMporpeccuu. XapakTepuctuyeckoe cBoucTBo. [Iporpeccun u OaHKOBCKHE
pacuersl.

5. DJieMeHTbl KOMOMHATOPUKU M Teopuu BeposiTHOcTell (17 yacoB, Bkiaouas 1 4ac, 2

yaca - pe3eps)

(ITo aBTOpCKOIi paboueii mporpamme 17 yacoB, o padoueit mporpamme 15 gacos. CokpalieHo
KOJIMUECTBO MO TeMe: «IJIeMEeHThl KOMOMHATOpUKW» Ha 1 yac, «HavanbHble CBEEHUS U3 TEOPUU
BEpOSATHOCTEW» Ha 1 yac)

Tabnuunoe u rpaduyeckoe MpeICTaBICHUE TaHHBIX, CTOJIOYaThie M KPYroBbIE AHArpPaMMBbl,
rpaduKky, MPUMEHEHHUE JAUarpaMM U rpaduKOB JUIsl ONMCAHHS 3aBHUCUMOCTEH PEalbHBIX BEJUYHMH,
u3BJIeueHre MHpopManuu M3 Tabiuu, auarpamMMm M rpadukoB. OnMcaTenbHbIE CTATUCTHUECKHUE
MOKa3aTeJIM YUCIIOBBIX HA0OPOB: cpeaHee apudmeTrndeckoe, Meuana, HanOOJbIIIee U HAUMEHbIIIEEe
3HaueHus. Mepel paccenBaHMs: pa3Max, TUCIEPCUS U CTAHIaPTHOE OTKJIOHEHHUE.

CnyualiHas W3MEHUYMBOCTb. I3MeHuMBOCTH mpu u3MepeHusx. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJIUYHHAX.

CrnyualiHple ONBITHl (3KCHEPUMEHTHI), D3JEMEHTApHBIE CIIy4ailHble COOBITUS (MCXOJIBI).
BepositHocT  snmemeHTapHbIX  coObITMi.  CoObITHS B CIydallHBIX — OKCIEPUMEHTaX H
0JIarONpPUATCTBYIONINE dJIEMEHTapHbIe COOBITHS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTApHBIMH  COOBITHAMH. Kitaccuueckue BepOSTHOCTHBIE OIBITHI C
UCIIOJIb30BaHWEM MOHET, KyOukoB. IlpencraBnenue coObITHII € HOMOIIBIO JuarpaMMm Ouiepa.
[TpoTuBONONIOKHBIE COOBITHSA, OOBEIUHEHHWE M TmepeceueHue coObITui. IlpaBmilo croxeHus
BeposiTHOocTer. Crydaiineiii BeIOOD. [IpencraBienne skcreprMeHnTa B BUE AepeBa. HesaBucrumeie
COOBITHS. YMHOKEHHE BEpOATHOCTEH He3aBHUCUMBIX coObITHH. [locrmemoBaTenbHble HE3aBUCHMBIE
ucnelTanus. [lpencraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.

[IpaBuiO yMHOXXEHUS, TEpeCTaHOBKH, (akTopuan uyucia. CodeTaHHs M YUCIO COYETAHUI.
®dopmyna uncna couetanuii. Tpeyroapuuk [lackans. OnbITe ¢ OOIBIINM YHCIIOM PAaBHOBO3MOMXKHBIX
3JIEMEHTApHBIX COOBITUH. BhluncieHne BEpOsTHOCTEN B OMBITAX C MPUMEHEHHEM KOMOMHATOPHBIX
dopmyn. Ucneiranust bepraymnu. Yenex u Heymada. BeposTHOCTH COOBITHII B CEpUM HUCTIBITAHUN
bepuymn.

3HAKOMCTBO CO CIIy4alHbIMHM BEJIMYMHAMM Ha MpPUMEpaxX KOHEUHBIX JAMCKPETHBIX CIydyalHBIX
BenM4nH. Pacnipenenenne BepositHocTel. Matemarnueckoe oxunanne. CBONCTBA MATEMAaTHYECKOTO
oxunanus. [lonarue o 3akone Oonbmux uncen. M3mepenue BepositHocTel. [IpuMeHeHune 3akoHa
OOJNBIINX YHCET B COLMOJOIMH, CTPAXOBAaHHM, B 3[PABOOXPAHEHHH, OOECIIEYCHUU OE30MacCHOCTH
HAaCEeJIEHUS B YPE3BbIYANHBIX CUTYALIMSX.

KomOunaropusie 3agaun. [Ipasuno ymuoxxenusi. @akropuai. [lepectaHOBKH.

['pynnupoBka wunHpopManuu. OOmuUNA psax JaHHBIX. KpaTHOCTH BapwaHTBl H3MEPEHUS.
TabmuuHoe mnpenctaBneHue uHGopMmanuu. Yacrora BapuaHThl. [ 'paduueckoe mnpeacTaBieHUE
uHpopmanuu. Iloauron pacnpeneneHuss AaHHbIX. [uctorpamma. YucioBble XapaKTEPUCTHKU
JAaHHBIX U3MEPEHHUs (pa3Max, MOJIa, CPEAHEE 3HAUCHUE).



BepositHocts.  CoOwbiTHE — (Cily4aitHOoe, JOCTOBEpHOe, HeBo3MOxkHoe). Kmaccudaeckas
BEPOATHOCTHAsE cxeMma. lIpoTuBomonoxHbie coObITHS. HecoBMecTHbIE cOOBITHS. BeposTHOCTH
CYMMBI JIBYX COOBITUH. BeposITHOCTh MPOTHUBOIMOJIOKHOTO cOObITHA. CTaTHCTUYECKas YCTOWYH-
BoCThb. CTaTHCTHYECKas BEPOATHOCTb. 3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMU Ha IpUMEpax
KOHECUHBIX JMCKPETHBIX CIYYalHBIX BEIMYUH. PacrpenerneHue BeposTHOCTEH. MaTemaTHdeckoe
oxuganue. CBoiicTBa MaTeMaTHuecKoro oxxunanus. [lonstue o 3akone 60bImux uncen. 3mepenue
BeposiTHOCTeW. [IpyMeHeHue 3akoHa OOJNBIIMX YHCEN B COLMOJIOTHH, CTPaXOBaHWU, B
3/IpaBOOXPaHEHUH, 0OecIIeueHNH 0€30MaCHOCTH HACETICHUS B UPE3BBIYAHBIX CUTYAIUIX

6. O0o6mamee noBTopeHue (29 yacos, BKJIOYasi 2 yaca - KOHTPOJIb)

Pe3epB no pa6oueii nporpamme — 11 yacon

I'eomerpus

Aranacsu JI.C., Byry3zoB B.®., Kagomues C.b., [Toznsk O.I'., FOguna 1U.U. I'eometpus. 7-9
KJ1acChl: Y4eOHUK /7151 0011e00pa30BaTeIbHBIX YUPEKACHUH.

7 ky1acc, 68 yacoB B roj, 2 4aca B HeJeJI10

1. HayanbHble reomerpuyeckue cBeaeHus. (10 yacos, Bkio4yass 1 yac — KOHTPOJIb, 1
yac - pe3eps)

(ITo aBTOpPCcKON padoueil mporpamme 10 4yacoB, mo padGoueii mporpamme 9 4Yacos.
CoxpaueHo konuyecTBo 4yacos no reme: «Ilepnenguxkyasipubie npsimpie» Ha 1 yac)

I'eomeTrpuueckas Qurypa. BHyTpeHHssI, BHemHsAsS oOnactu (urypsl, rpanuna. Jluauum u
obJyacTy Ha TI0CKOCTH. Brintykias u HeBbinykias ¢purypsl. [lnockas u Heruiockast GUTypsI.

Broigenenue cBoiicTB 00bekTOB. DopMupOBaHHME TMPEACTABIECHUN O MeETanpeIMETHOM
noHsTUN «urypa». Touka, OTpe30K, MpsMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOJ, CMEXHBIE U
BEPTHUKAIbHBIE YTIIbI, OMCCEKTPHCA YTJa U €€ CBOWCTBA, BUIBI YIIIOB, MHOTOYTOJbHUKH, OKPY>KHOCTh
U KpYT.

NHcTpyMeHTHl AJIE U3MEPEHUM M TMOCTPOCHUM; U3MEPEHHE U BBIYMCIEHHE YIJIOB, JJINH
(paccrosiHuit).

[lepnenaukynspusle npsiMbie. JlokazaTenbCcTBO OT MPOoTUBHOTO. [loHsATHE BenmuuuHbL. [[nuHa.
N3mepenne nimnbl. EquHUnb n13MepeHus JiuHbl. Bennuuna yrina. ['pagycHas mepa yria.

[TonsTre o muomanu Miockoi ¢urypsl u e€ cBoiictBax. M3mepenue miomaaen. EquHuIst
W3MEPEHHUS TUIOIIA/IN.

Kounrpoabsnas padora Ne 1 no teme: «HavanbHble TeOMETPUYECKHUE CBEICHUS

2. Tpeyronbuunkmu. (17 yacos, Bkiaw4asi 1 yac — KOHTPOJIb, 1 yac - pe3eps)

(ITo aBTOpckoit padoueit mporpamme 17 4acoB, mo padoueii mporpamme 16 4acos.
CoxpanieHo KoJIn4ecTBO 4acoB 1o Teme: «MeauaHbl, OMCCEKTPHCHI H BHICOTHI TPEYTOJIbHUKA
Ha 1 yac)

Tpeyroapauk. CymMMa yrioB TpeyrojibHUKa. PaBHOOEIpPEHHBI TpEeyroibHUK, CBOMCTBAa U
npusHakd. PaBHOCTOpOHHMI TpeyroibHUK. MennaHbl, OUCCEKTPUCHI, BBICOTHI TPEYTOJIHLHUKOB.
3ameuaTeNbHbIE TOUKHU B TPEYrojbHUKe. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa M NpPU3HAKKA PABEHCTBA TPEYrOJbHUKOB. J[OMOTHUTENIbHBIE TPU3HAKK PAaBEHCTBA
TPEYrOJIbHUKOB.

[TepBoIii mpU3HAK paBEHCTBA TPEYTOJbHUKOB. VCMOIp30BaHNE aKCHMOM NPHU JOKA3aTEIbCTBE
TeopeM. BrTopoii mpH3HAK paBEHCTBA TPEYroJbHUKOB. MennuaHbl, OHUCCEKTPUCHI U BBICOTHI
TpeyrosbHUKa. PaBHOOenpeHHBI TpeyrodbHHK. OOparHas Teopema. CBOWCTBO MeaHAHBI
pPaBHOOEIPEHHOTO TpEyroyiibHUKa. TpeTuil MpHU3HAK pPaBEHCTBA TPEYTroJbHUKOB. OKpPYKHOCTH,
paauyc, Xopaa, IMaMeTp OKPYKHOCTH. 3aJ1a4i Ha IOCTPOCHHUE.

KonTtpoabsnas padora Ne 2: «TpeyroabHUKN»



3. IapassenbHble npsiMble. (12 yacos, BKiIo4asi 1 yaca — KOHTpoJIb, 1 Yac - peseps )

(ITo aBTOpCKOi padouyeld mporpamme 12 4yacoB, mo padodeid mporpamme 11 wyacos.
CoxpanieHo KoJM4ecTBO YaCOB 110 TeMe: «KAKCHOMA NMapaJlie/bHBIX NPSAMBIX» Ha 1 yac)

[TapannenbHble npsMble. YTIIbl, 00pa30BaHHBIE IIPU EPECEUEHUHN ABYX MPSIMbIX CEKYIIEH.

[IpuzHaku M CBOWCTBAa MapaJJICNIbHBIX HpPSMbIX. AKCMOMa mNapaienbHocTd EBkimuaa.
Teopema darneca.

Ilepnennukynsp k mnpsmoi. HaxnonHas, npoekuus. CepequHHBIA NEPIEHIUKYIAP K
orpe3ky. CBoiiCTBa W MNPU3HAKK MEPHEHAUKYISIPHOCTH. CyllecTBOBAaHUE M EIMHCTBEHHOCTb
NEPIEHAUKYJIAPA K IPIMOM.

KonTpoabHas padora Ne 3 mo teme: «IlapaienbHbie npsiMbIe»

4.CoOTHOLICHHUS MEKAY CTOPOHAMM M YIJIAMHM TpeyroJbHuka. (20 yacos, BK/I0OYas 2
yaca — KOHTPOJIb, 2 yaca - pe3epB)

(ITo aBTOpCcKOW paboueii mporpamme 20 yacoB, mo padoueii mporpamme 18 wyacos.
CoxpamieHo Koau4ecTBO 4acoB nmo temMam: «CoOTHOIIeHHe MeKAY CTOPOHAMM M YIJIAMH
TPeyroJbHuKa», «[IpsiMoyronbHbie TpeyroabHUKW» 10 1 yacy)

Cymma yrinoB TpeyroipHuka. BHemHuil yron TtpeyronbHuka. COOTHOIIEHHE MEXIY
CTOPOHAMHU M yriamu TpeyroibHuka. [IpsmoyronbHble TpeyroabHUKH. CBONCTBA MPSMOYTOJIbHBIX
TpPEeYroiabHUKOB. lIpU3HaKku paBeHCTBa MPSAMOYTOJIbHBIX TPEYroJabHUKOB. IlocTpoeHne TpeyronbHuka
o TpeMm cropoHaM. PacctositHue Mexay Toukamu. PacctositHue oT Touku 10 mpsiMoi. PaccrosHue
MeXIy ¢urypamu. I'eomeTpruyeckue MOCTPOEHUS JUIsl WIIIOCTPAllMU CBOMCTB I'€OMETPHUECKUX
duryp.

HNHCcTpyMEHTBI 11 TOCTPOEHUN: LIUPKYJb, JIMHEHKA, yronbHUK. [IpocTeiimme moctpoeHus
LHUPKYJIEM U JIMHEUKON: MOCTPOEHHE OMCCEKTPUCHI yIIia, MEPHEHIUKYIsIpa K IPSIMOH, yriia, paBHOTO
JaHHOMY,

[TocTpoeHne TpeyroJbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAaM M YTy MEXIy HHUMH,
CTOpPOHE U ABYM IIPUJIEKAIUM K HEN yIiIaM.

Jlenenue oTpe3Kka B JAHHOM OTHOILICHUHU.

IIpsamoii yros. llepnengukynsap k npsamod. CepeIuHHBIM NEPHEHIUKYIAp K OTPE3KY.
CBolicTBa U NPU3HAKY NEPIEHAUKYISIPHOCTH MPSAMBIX. HakIOHHBIE, TPOEKLNH, UX CBOMCTBA.

Paccrossune mexnay toukamu. PaccrosHue oT ToukM A0 mnpsAMoil. PaccrosHue Mmexny

burypamu.
KonTtpouabsnas padora Ne 4 no reme: «CyMMa yrioB TpEyrojabHUKa»

6. Obo0maronee moBTopeHue. (9 yaca, BKIw4as 2 yaca - KOHTPOJIb)
HTorosasi kKoHTpoJIbHaAsI padoTa
Pe3eps 6 yacos

8 ki1acc, 68 vacoB B roa, 2 yaca B HeJeII0

1. YerbipexyroabHukH. (14 yacos, BKiI04Yas 2 yaca — KOHTPOJIb, 1 yac - pe3eps)

(ITo aBTOpCKO#i padoyeid mporpamMme 14 yacoB, mo padodyeii mporpamme 13 yacos.
CoxkpameHo koau4ecTBo 4acoB 1o teme: «llapaienorpamm u Tpanenus» Ha 1 yac)

MHOroyroiasHUK, €ro 3JIEMEHTHI U €ro cBOMCTBA. [IpaBuiibHbIE MHOTOYTOJIBHUKH. BhIyKibie
Y HEBBINYKJIbIE MHOTOYT'OJIbHUKU. CyMMa yTIJI0B BBITYKJIOIO MHOTOYTOJIbHHKA.

UYerbipéxyronpuuku. [lapamienorpamm, poMO, TpSIMOYroJbHUK, KBaApaT, Tpareims.
CroiicTBa W TpHU3HAKH MapauiesorpaMma, pomba, TPSMOYroJIbHMKA, KBajapara. Teopema
Bapunbona.

OceBas cumMmerpusi reomerpudeckux ¢uryp. LleHTpanbHas cUMMETpHUSI T€OMETPUUYECKUX
buryp.

[Ipu3Haky paBeHCTBA MapaIeIOrpaMMOB.



2. ITnomans. (14 yacos, BkJI0Yasa 1 yac — KOHTPOJIb, 1 Yac - pe3epB)

(ITo aBTOpCcKOi padoyeir mporpamme 14 yacoB, mo padoueii mporpamme 13 wyacos.
Coxpamena koanvyecTBo 4acoB mo teme: «Ilnomagu mapasesorpamMmma, TpeyrojaibHHMKa H
Tpaneuuun» Ha 1 yac)

[TonsTre o muomanu wiockoi ¢urypsl u e€ cBoiicTBax. M3mepenue rommaneid. EnuHuUIs!
W3MEPEHHUS TUIOLIA/IN.

WHcTpyMeHTBI, IUIOLIaned, BBIUMCIEHHUE 3JEMEHTOB TPEYrOJbHUKOB C HCIIOJIb30BAHHUEM
TPUTOHOMETPUYECKUX  cooTHomeHui.  Ilmomaau.  ®@opmynsl  uiomaau  TPEyroJjbHUKA,
napajjieiorpaMMa M €ro 4YacTHBIX BHJIOB, Tpameuud, ¢opmyna ['epona, ¢dopmyna miomaam
BBIITYKJIOTO YEThIPEXyroibHUKa. [110111a1p npaBuaIbHOrO0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBer Tpoiiku. TpuUTOHOMETPUYECKHE COOTHONICHUS B
MPsIMOYTOJIBHOM TpeyrojibHuKe. TpuroHoMerpuueckue GyHKIIMU TYIOro yria.

Ot 3emnenenusi k reomerpuu. [ludarop m ero mkoma. Pamec, Apxumen. IlmaroH u
Apucrotens. [TocTpoenue npaBuiIbHBIX MHOTOYTOJBHUKOB. Tpuccekuus yriaa. KBagparypa kpyra.
VnBoenue kyba. HWcropus uucna m. 3onotoe ceduenue. «Hauama» Eskmmpa. JI Diinep,
H.W1.JIo6auyeBckuii. icTopus nsToro mocryrnara.

I'eomeTpus u uckyccrBo. I'eomeTpruyeckue 3aKOHOMEPHOCTH OKPY>KAIOILIEro MUpa.

ActpoHomust u reoMerpus. Uto u kak y3Hanmu AmnHakcarop, OparocdeH U ApHucTapx o
pasmepax Jlynsl, 3emnun u Connua. PaccrostHust ot 3emuin no Jlynsl u Connua. M3mepenue
paccTostHus OT 3eMiu 10 Mapca.

3. [logo0HbIe TpeyroabHUKH. (19 yacoB, BKiIOYasi 2 4aca — KOHTPOJIb, 2 Yaca - pe3eps)

(ITo aBTOpcKoOil paGoueii mporpamme 19 uyacos, mo padoueii mporpamme 17 4yacos.
CokpameHo koJauvecTBo 4acoB 1o Temam: «IIpu3Hakm mnogodusi TpPeyroJbHHKOBY,
«IIpumMeHeHHEe MOT00US K 10KA3aTeJILCTBY TEOPEM M PellIeHHI0 3a1a4» 1o 1 yacy)

[lonsTne  mpeoOpa3oBaHMSL. [IpencraBienue 0 METanpeIMETHOM TOHSTHH
«tpeobpazoBanue». Ilogobue. IlpomopumoHanbHble oTpe3ku, mnoxodue ¢uryp. IlogoOHble
tpeyronbHuKU. [lpm3Hakm momoOus. TpuroHoMeTpuyeckne (QYHKIMH OCTPOrOo yria B
OpSMOYTOJIBHOM TpeyrojbHUKe TpUroHomerpuueckue GYHKIMM TYyNoro yria. Beruucinenue
DIIEMEHTOB TPEYTOJHbHUKOB C HWCIOJIH30BAHUEM TPUTOHOMETPUYECKHX COOTHOMICHUH. DOpMyIIbI
JUIMHBI OKPY>KHOCTH M IUToIaau kpyra. CpaBHeHHe U Bbiuncienue miomiaaeil. Teopema Iudaropa.

Omnpenenenne NoJOOHBIX TPEYTOILHUKOB. [Ipr3Haky mogodus TpeyroasHUKOB. [IpuMenenne
noJ00us K JI0Ka3aTeIbCTBY TEOPEM M peleHHIo 3a1ad. CpeqHss JUHUS TpeyrojbHuKa. Teopema o
cpenaHel IWMHUM TpeyroidbHUKa. COOTHOIIEHHWE MEXIy CTOPOHAMH M YIJIaMH TIPSMOYTOJIBHOTO
TPEyroJbHUKA.

4. OxpyxHOCTb. (17 4acoB, BKiI0O4asi 1 4ac — KOHTPOJIb, 2 Yaca - pe3epB)

(ITo aBTOpCcKOi padoueir mporpamme 17 4yacoB, mo padoueili mporpamme 15 yacos.
Coxpameno koau4ectBo 4YacoB mno Temam: «IIpum3Hakm mnogo0usi TpPeyroJIbHUKOBY,
«IIpumeHeHuUe OO0 K 10Ka3aTeIbCTBY TeOpPeM U pelleHuIo 3aga4» no 1 yacy)

OKpyXHOCTb, KpYI, HMX DJIEMEHTBl W CBOMCTBA; LIEHTPAJIbHBIE W BIIMCAHHBIC YIJIBL.
KacarenpHas u ceKkyas K OKpy>KHOCTH, UX CBOMCTBAa. BriMcaHHbIE M ONHMCAaHHBIE OKPYXHOCTH IS
TPEYTrOJbHUKOB, YETBIPEXYTOJIBHUKOB, MPABUIIBHBIX MHOTOYTOJIBHUKOB. B3anMHOE pacronoxeHue
MPSAMOU M OKPY>KHOCTH, IBYX OKPYKHOCTEH.

Kacarenbnast k okpyxHocTH. LleHTpanbHble M BIHMCaHHBIE yriibl. UeThipe 3amedaresibHbIE
TOYKHU TPEYroJbHUKA. BrincaHHast 1 ONMCaHHAst OKPY>KHOCTH.

Nx snemenTsl u cBoiicTBa. XOpabpl U CEKyllHe, UX cBoiicTBa. KacaTeiabHble U UX CBOMCTBA.
IleHTpanbHble M BIHMCAHHBIE YIUIbl. BIMCaHHBIE M ONUCAaHHBIE OKPYKHOCTU JJIsi TPEYTrOJIbHUKOB.
Brnircannple M ONMCaHHBIE OKPYXHOCTHU [JI YETHIPEXYTOJILHUKOB. BHEBNHMCAHHBIE OKPYKHOCTH.
PagukannHast oCh.

B3anMHOe pacnosnoxeHue npsMou U OKPY>KHOCTH, IBYX OKPY>KHOCTEH.



@DopMyJbl IMHBI OKPYKHOCTH U TUIoHaau kpyra. [lmomanas KpyroBoro cekropa, KpyroBoro
CErMEHTA.

6. O6oomarmee nopropenue. Pemenue 3aaau. (4 yaca, BKJI04asi 2 yaca - KOHTPOJIb)
Pe3epB 6 yacos

9 kaacc, 68 yacoB B roj, 2 4yaca B HeJeJI10
1. BexTophl. (8 yacos, Bkiaw4as 1 yac — KOHTPoOJIb, 1 Yac - pesepB)

(ITo aBTOpCKOIl pabGoueii mporpamme 8 4acoB, Mo padoyeid mporpamMme 7 4YacoB.
CoxkpameHo koau4ecTBo 4acoB 1o teme: «IlonsiTue BekTopa» Ha 1 yac)

[TonsTre BekTOpa, AEMCTBUS HaJ BEKTOpaMH, KOJUIMHEApHbIE BEKTOPHI, BEKTOPHBIN Oa3uc,
pa3ioxkeHue BeKTopa Mo 0a3uCHBIM BeKTOpaM. EQMHCTBEHHOCTh Pa3jiioKeHHs, BEKTOPOB 10 0a3wucy,
CKaJIsIpHOE MPOM3BEICHUE U €r0 CBOICTBA, CMOJIb30BAHUE BEKTOPOB B (DHU3HKE.

CrnoskeHue U BBIYUTAHUE BCKTOPOB. YMHOXKEHIE BCKTOpPA Ha 4YHCJIO. HpI/IMeHeHI/Ie BCKTOPOB
K PEILIEeHUIO0 3a/1a4.

2. Metoa koopaunar. (10 yacoB, BkJo4asi 1 yac — KOHTPOJIb, 1 Yac - pe3epB)

(ITo aBTOpPCcKO# padoueil mporpamme 10 4yacoB, mo paGoueil mporpamme 9 4yacos.
CokpanieHo KOJIHu4ecTBO YaCOB 0 TeMe: «YpaBHeHHe OKPYKHOCTH U nMpsiMoii» Ha 1 4ac)

OCHOBHBIE TOHSATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHME MEXAy Toukamu. KoopauHaTbl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT ISl PEILICHUs T€OMETPUUECKHUX 3a]au.

Ad¢unnas cucrema koopauHat. Panmyc-BekTopsl ToUek. L{eHTpou cucTeMbl TOUEK.

Koopaunatsl Bekropa. IIpocreiimme 3agaun B KOOpAMHATAX. YpPaBHEHUE OKPYKHOCTH U
npsMoiu. Pemenue 3anad.

3. CooTHOmICHUsT MEXKIY CTOpPOHAMH M YIJIaMH TpeyrojbHuka. CxansipHoe
npousBeieHue BeKTopoB. (11 yacos, Bkiaw4as 1 yac — KOHTpPoOaIb, 1 Yac - pesepB)

(ITo aBTOpcKoii paGouyeii mporpamme 11 yacoB, mo paGoueii mporpamme 10 4yacos.
CokpalieHo KoJIM4YecTBO 4YacoB N0 Teme: «CoOTHOLIeHHEe MeXKAy CTOPOHAMH M YIJaMHu
TpeyrojiHuka» Ha 1 yac)

Tpuronomerpuueckue (yHKIMM OCTPOro yrjia B IPSAMOYTOJbHOM TpPEYTOJIbHUKE
Tpuronomerpuyeckue GYHKIUU TYNOTro yria. BblunciieHne »3JIeMEHTOB TpPEYTrOJIbHUKOB C
UCIOJIb30BAHUEM TPUTOHOMETPUYECKMX COOTHOLIEHHWH. DOopMylbl IUIOMIAM  TpPEyrojbHHKa,
napajuieJiorpaMMa U €ro 4YacTHBIX BHUJOB, (OPMYJbl UIMHBI OKPYKHOCTM M IUIOUIAJM Kpyra.
Teopema cunycoB. Teopema KOCUHYCOB.

CuHyc, KOCHHYC, TaHTE€HC, KOTaHreHC yria. COOTHONICHUS MEXIy CTOPOHAMH W YTIaMu
TpeyroiapHuKa. CKaJlsipHOE POU3BeIeHHE BEKTOpOoB. Pemenue 3anauy.

4. luMHa OKPY/KHOCTH U IIOIAAb Kpyra. (12 yacos, BK/II04asi 1 yac — KOHTpOJIb, 1 yac
- pe3epB)

(ITo aBTOpCKoOil paldouyeii mporpamme 12 yacos, mo padoueii mporpamme 11 4acos.
CoxpaueHo KonuecTBo 4yacos 1o teme: «IIpaBuiibHbIe MHOTOYroibHUKIW» Ha 1 yac)

ITonsatue nnuHbl OKpykHOCTH. Ilmomans kpyra. @opmyna JUIMHBI OKpyxHOCTH. Ilnomane
KpPYTOBOT'O CEKTOPA.

5. JABukeHus. (8 yacos, Bkiw4as 1 yac — KOHTPOJIb, 1 Yac - pe3epB)

(ITo aBTOpCKOIl pabdoueii mporpamme 8 4acoB, Mo padodyeil mporpamMme 7 4YacoB.
CoxkpameHo koau4ecTBo 4acoB 1o teme: «Ilonsitue nBukenns» Ha 1 4ac)

OceBas 1 LIeHTpabHasl CHMMETPUs, TIOBOPOT U NapAJIJIENbHBIA ITEPEHOC.

KoMmOnHanmm nBr>keHUN Ha INIOCKOCTH M X CBOMCTBA.

I'omorerus. 'eomerpudeckne nmpeoOpa3zoBaHus KaK CPEJCTBO JI0KA3aTEIbCTBA YTBEPKIACHUI
Y PEILLCHUS 3a7a4.



[Tonsitue pBwxkenus. OceBas cumMmerpus. LlenTpanbHas cumMmerpus. [lapaienbHblid
IIEpPEHOC U NOBOPOT. Pemenue 3anay.

6. HavanbHble cBeieHus U3 cTepeoMeTpuu. (8 yacoB, BKJ04Yan 1 yac - pe3eps)

(ITo aBTOpckoil paGoueii mporpamMe 8 uacoB, mo padoueil mporpamme 7 4acos.
CoxpaieHo KOJIU4ecTBO 4acoB 1o TeMe: «MHOrorpanuukm» Ha 1 gac)

MHoOrorpaHHiuK M €ro 3jieMeHTbl. Ha3BaHWsi MHOTOTpaHHUKOB C Pa3HbIM MOJIOKEHUEM U
KOJIMUecTBOM TpaHeil. [lepBuunblie npecTaBlieHus 0 nupamuae, napajenenumnese, npusme, chepe,
mape, HUIMHIPE, KOHYCE, UX JIEMEHTAX U MPOCTEUILINX CBOMCTBAX.

Boeinmykibiii MHOTOrpanHuk. [lpusma. Ilapamienenunen. IIpsMoyronsHblid mapanieaenume.
O6vem mpsiMoyrojpHOro mapauienenunena. [lupamuma. IlpaBuwibnas nupamuga. OObem
npaBuiIbHOM mpamuzabl. Tena BpameHus. Hwmuaap. O0bem mwmmmazapa. [lmomans OGokoBoi
noBepxHocTh ImmHApa. Konyc. Thiomans 60koBoit moBepxaoctH konyca. Cdepa. Illap. O6vem
cdepsl. [Inomans mapa.

[IpencraBnenne 00 00BEME MPOCTPAHCTBEHHOH (UTypsl M ero cpoicTBax. M3mepenue
00béma. Equnuiibl uamepeHus 00bEMOB.

1. 006 akcuomax njaHuMeTpuu. (2 yaca)
8. O6o0marwmee nosropenue. Pemenune 3agad. (9 dacoB, BKJIWYasg 2 4yaca -
KOHTPOJIb)

Pe3zepe 6 uacos

I11. TEMATHYECKOE IINTAHUPOBAHUE

MareMaTHuka

VYuebHuk «MaremaTtuka». 5 kiacc. YUeOHHUK JUIsl 001e00pa3oBaTeIbHbIX YUPEKICHUHN.
Astops: H.A. Bunenkun, B.W. XKoxos, A.C. Yecnokos, C.U. IlIBapudypa.

VYuebuuk «Matematukay. 6 Kinacc. YueOHUK 1 0011e00pa3oBaTeIbHbIX YUPEKICHUMN.
Astopsr: H.A. Bunenkun, B.W. )Koxos, A.C. Yecnoxos, C.1. [lIBapudyp.

5 KkJace
204 uaca ¢ 200, 6 uacoe ¢ neoenio
Ne TeMmbl pa3aesa, nporpamma KouunvecTBo
TeMbI 4acoB
1 HarypanbHble unciia n nikasusl 18
2 CrnoskeHue ¥ BBIYMTAHNE HATYPAJIbHBIX YHCET 24
3 YMHOXKEHHE U JIeIeHNE HATYPaJIbHBIX YHCE 30
4 ITnomanyu 1 00bEMBI 16
5 OOBIKHOBEHHBIE APOOH 29
6 Hecsituunbie qpoou. CrokeHre U BEIYUTAHHE 18
JECATUYHBIX Ipo0ei

7 YMHOXEHUE U ICJICHNUE JECATUIHBIX ApOoOei 32
8 WHCTpyMEHTBI AJ1s1 BBIUUCICHUHM U U3MEPEHUM 20
9 HrtoroBoe moBTOpEeHHE Kypca MaTeMaTUKH 17
UTOI'O 204




6 KJacc
170 yacoB B roa, S yacoB B HeJleJII0

Ne HaumeHoBaHMe TeMbI Kou - Bo yacoB
TeMblI
1 JleammocTh uncen 18
2 CroeHue 1 BEIYUTaHue ApoOeid ¢ pa3HBIMU 3HAMEHATEIIIMU 20
3 YMHOKEHUE U JIcICHUEe OOBIKHOBEHHBIX Jpo0ei 29
4 OTHONICHHSI U TIPOTIOPITIH 17
5 TTonoxuTenpbHBIC U OTPHUIIATEIBHBIC YHICIIA 12
6 CrHoXeHre W BBIMUTAHKUE TIOJ0KHUTEBHBIX U OTPUIIATEIBHBIX 10
YHCe
7 YMHOKEHHUE U IeJIeHUE MTOJIOKHUTENBHBIX H OTPULATEIBHBIX 11
qucen
8 Pemenne ypaBHeHUit 13
9 KoopauHaTe! Ha MIIOCKOCTH 11
10 | IToBTOpeHue 13
11 | Peseps 16
HUTOI'O 170
Aunredpa

Aurebpa, yueOHUK Ut 7 Kilacca s o01eodpa3oBaTenbHbix opranusanuii / FO.H. Makapbiues,
H.I". Munmrok, K.1M.Hemkos, C.b. CyBopoBa
Anrebpa, yueOHUK /11 8 Kitacca Jutst 001eo0pasoBatenbHbix opranusaimii / FO.H. Makapbiues,
H.I". Munmrok, K.1M.Hemkos, C.b. CyBopoBa
Anre0pa, yueOnuk amst 9 kiacca uis obmeodpaszoBatenbHbix opranusaimii / FO.H. Maxkapbrues,
H.I". Munmrok, K.1U.Hemkos, C.b. CyBopoBa

7 kaacc - 136 yaca B roa, 4 yaca B HeJeJII0

Ne TeMmbl pa3aesa, nporpamma KouaunyecTBo
TeMbl 4acoB
1 BripaxkeHus1, TOXK1€CTBA, YPaBHEHUS 26
2 DyHKITIHT 18
3 CreneHb ¢ HaTypaJabHBIM [TOKA3aTEIEM 18
4 MHoOTrO4JICHBI 23
5 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 23
6 CucTeMbl TUHENHBIX YPaBHEHUN 17
7 O6o0011aro1Iee TOBTOPEHHE 11
Hroro 136

8 ki1acc - 136 yacoB B roj, 4 yaca B HeIeJII0

Ne Tembl pasaesia, nporpamma KonuyectBo
TeMbI 4acoB

1 ParmonanbHbie ApoOu 30

2 KBaaparHbie KopHI 25

3 KBanparuslie ypaBHeHUs 30

4 Hepasencrsa 24

5 Crenens C 1eNbIM MoKa3areneM. DIEeMEHThl CTATUCTUKH 13

6 O06o0011aro1Iee NTOBTOPCHHE 14
Utoro: 136




9 kJs1acc - 136 yacoB B roa, 4 yaca B He/1eJI10

Ne Tembl pazgesia, nporpamma KoimmuecTBo
TeMbl 4acoB

1 KBanpatnunas QyHKIus 29

2 VYpaBHEHUS U HEPABEHCTBA C OJHON IMEPEMEHHON 20

3 YpaBHEHMsI U HEPABEHCTBA C IBYMs IEPEMEHHBIMHU 24

4 Apudmerndeckast 1 TeOMETpUIECKas MPOTPECCUU 17

5 DJIeMEHTHl KOMOMHATOPUKHU M TEOPUHU BEPOSITHOCTEH 17

6 O060011aro1Iee NTOBTOPCHHE 29
Utoro: 136

I'eomerpus

Artanacsn JI.C., byry3oB B.®., Kagomues C.b., [To3usak O3.I'., KOnuna U.U. I'eomerpus. 7-
Oxmacchl: YueOHUK AJisi 00111e00pa30BaTeNbHBIX YUPEKACHUN.

7 kJacc
(68 yacoB B roj, 2 yaca B HeJleJI10)
Ne Tema pa3jaesia nporpamMmmbl KosaunyecTBO
TeMbI 4acoB
1 HavanbHble reOMeTpHUYeCKHE CBEICHUS 10
2 TpeyronbHUKH 17
3 [TapannensHbie IpsMbIe 12
4 CoOOTHOIICHHS MEXIY CTOPOHAMU M YTIIaMU TPEYroJIbHHUKA 20
5 O6o0maroiee moBTopeHue. Pemenue 3anau 9
Uroro: 68
8 knace
(68 yacoB B roj, 2 yaca B HeJ1eJI10)
Ne Tema pa3jaesia nporpamMmmsl KouauvecTBo
TeMbI 4yacos
1 YeTplpexyroJbHUKN 14
2 ITnomans 14
3 [TogoGHBIE TPEYTOIBHUKH 19
4 OKpyXHOCTb 17
5 O6o6maromiee nopropenue. Perenne 3agau 4
Hroro: 68
9 ki1acc
(68 yacoB B roa, 2 yaca B HeJleJ10)
Ne Tema pa3jaesia nporpaMmmasl Kouan4yectBo
TeMbI OTBOJIUMBbIX
Y4eOHBbIX 4aCOB
1 BekTtopsr 8
2 Mertop koopauHaT 10
3 COOTHOIIICHUSI MEXKTy CTOPOHAMH M YTJIaMH TPEYTOIbHUKA. 11
CkaJiipHO€ MTPOU3BE/ICHNE BEKTOPOB
4 JlmHa OKPYKHOCTH M TUIOINIA b KpyTa 12




5 JIBrokeHUS 8
6 HavanbHble cBelleHUS U3 CTEPEOMETPUH 8
7 00 akcroMax TUIAHUMETPUH 2
8 O6o6maromee nopropenue. Perenne 3anau 9

Hroro: 68

IIpumepHblie BUABI AesTeabHOCTH 00yuawiuxcs ¢ 3I1P, 06yciioBieHHbIE 0COOBIMHU
0o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMHU U 00ecreYUBAIOIME OCMbICJIEHHOE 0CBOEHHUE
co/iep;KaHuM 00pa3oBaHus 1o npeamery «MareMmaTuka»

Copnepxanne BHUJOB JesTenbHOCTH oOyuwaromuxcst ¢ 3[IP ompenpensiercs ux ocoObiMu
oOpa3oBaTenbHBIMU NOTpeOHOCTAMU. [ToMuMo mmpoko ucnoaszyeMseix B OOIT OO0 obmmx s
BCEX OOYYarOUIMXCS BUAOB ACATEIbHOCTU CIEAYET YCWINTh BUJBI JACATENbHOCTH, CHeLU(UIHbIE
JUIL  JTaHHOW KaTerOpuH JeTel, OO0ECIeYMBAIONINE OCMBICICHHOE OCBOCHHE COJICPIKAHHS
00pa3oBaHMs 110 MPEIMETY: YCHJIEHHE MPEIMETHO-TIPAKTHUECKON AEATENbHOCTU C aKTUBU3aLUEH
CEHCOPHBIX CHUCTEM; YePEIOBAHNE BHUJOB JACATEIBHOCTH, 3a/ICHCTBYIOIINX PAa3JINYHbIE CEHCOPHBIC
CHCTEMbI; OCBOCHUE MaTepualla ¢ OOPON Ha aJITOPUTM; «IIOIIArOBOCTb» B U3yYEHUU MaTepuana;
WCIIOJIb30BaHUE JONOJHUTEIBHON BH3yalIbHOH OIMOPHI (CXEMBI, MIa0JIOHBI, OMOPHBIC TAOIUIIHI);
peueBoil OTUET O Mpolecce U pe3yibTaTe AEATEIbHOCTH; BBIIOJHEHHE CHELMalIbHBIX 3aJjaHui,
00ECTIeYNBAIOIINX KOPPEKIHUIO PETYISIUH YIeOHO-TTO3HABATEIBHON NEATEIILHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yibTaTa.

[TpumepHas TemaTuyeckas u TepMuHoJIornyeckas jekcuka coorserctsyeT OOIT OOO.

Hnst oOywaromuxcss ¢ 3IIP  cymecTBEHHBIM SBISIOTCS TNPHEMbI pabOTBl € JIEKCHYECKHM
MaTepuaioM 1o npeamery. [IpoBoanTcs cnennanbHas paboTa 1o BBEACHUIO B aKTUBHBIN CIIOBaph
00yJaromuxcsi COOTBETCTBYIOIICH TepMUHOJIOTHU. M3ydaemble TEpMHUHBI BBOJATCA Ha
MIOJIUCEHCOPHOW  OCHOBE, 00s3aTelbHa BHU3yaJlbHAs IOJUIEP)KKA, QJITOPUTMBI  paboOThl ¢
OTIpeJICIIEHUEM, OTIOPHBIE CXEMBI ISl aKTYaIH3aIid TEPMHUHOIOTHH.

[IpoBeneHue OLEHKU JOCTHKEHHUH MIIaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS y4yeOHOro mpeamMera
MpoBOAUTCS B (opMe TEKylero M pyOeKHOro KOHTpPOJII B BHUJE: KOHTPOJbHBIE PabOTHI,
CaMOCTOSITeNIbHbIE paOOThI, 3a4€Thl, MATEMaTHYECKHE
IVKTAHTBI, TPAKTHYECKHE pPAaOOTHI, TMHCHMEHHBI OTBET 10 WHAWBHIYAIBHBIM KapTOYKaM-
3aJJaHUSIM, TECTUPOBAHHE.

g obyuaromuxcst ¢ 3[IP Bo3MOkHO M3MeHeHUe (GOPMYJIUPOBKHU 3aJaHUM Ha «IOLIArOBYIO»,
aJanTaIuio MpeaiaraeMoro o0ydJarmIeMycss TeCTOBOTO (KOHTPOJIBHO-OIIEHOYHOT0) MaTepuaa:
UCTOJb30BAHUE YCTHBIX M TNHCbMEHHBIX HMHCTPYKIHM, YIOpPOIIEHHE JJIUHHBIX CIOKHBIX
(hOpMYTUPOBOK HWHCTPYKIIMH, pPEIICHHE C OMOpPOM Ha alropuT™, oOpasell, HCIOJIb30BaHHE
CTpaBOYHON MH(POPMAIUH.



