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IHosicHUTEJILHAA 3alIHCKA

PaGouasi mporpamma mo ajare0pe cocTaBjeHa AJs ydammuxcsa /-9 KjaccoB Ha
OCHOBeE CJICAYIIIMX HOPMATHBHO - IPABOBBIX JOKYMEHTOB:

1. ®enepanbHbIl TOCYAapCTBEHHBIA CTaHIAPT OCHOBHOTO OOIIEro 0Opa30BaHUS, YTBEpPXKIEH
npukazoMmMuHucTepcTBa 0OpazoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. No
1897.

2. 3axon Poccuiickoii ®eneparu «O6 oObpazoBanum» (ctarbs 9)

3. Aurebpa. Paboune mporpammel. [Ipenmernas nmuaust yaebnukoB FO. H. MakapeiueBa u
Apyrux. 7-9kaaccel: mocobue i yuuTenei obieoopasosar. opranusanmii / H. I'. Mustok. —
2-e u3f., nopad. — M.: [Ipocsemenue, 2022. — 32c.

MecTo npeamera B 0a3MCHOM y4eOHOM ILIaHe

B cootBerctBum ¢ yuebnsim mranom MKOY COLI nep. Crapsiii [Tuaureps Ha u3ydenue anreOpsl B B 7
kinacce Ha 2023- 2024 yueOHbrii o BbIieneHo 136 yacos (4 4 B Heaeno). Ha u3ydenue anreOpsi B 8 1 B 9
kiacce BeiienieHo 102 gaca (3u. B Henento).
ABtopoMm yueOnuka I'.B. JlopodeeBsiM pa3paboTanbl TeMaTHYECKUE IAHUPOBAHUS, pPACCUYMTAHHBIC HA 3
yaca B Henero. Beero mo 102 gaca.
B mporpammebl BKITFOUEHBI BCE peKOMEHAyeMbIe TeMbl 1uist 7 - 9 kinaccoB. [Ipu oprannsanuu yaeGHOTO
nporecca Oyner odecrevyeHa mocie0BaTeIbHOCTh U3YUYEeHUS YIeOHOr0 MaTepralia: HOBBIC 3HAHUS
ONMPAIOTCS HA HEAABHO MPONICHHBIN MaTepHuai; 00eCreueHo MOITATHOE PACKPBITHE TEM C TIOCIETYIOIIEH
HX pean3aiyen.
Jist peanuzanuy MpoOrpaMMHOTO COJIEPKAHMSI UCTIOIB3YIOTCSl y4eOHBIE TTOCOOUS:
1. Topodees I'.B., CyBopoBa C.b., bynumosuu E.A. Anrebpa. 7 k1. U3narenbcTBo
«IIpocsemienne»,2018
2. lopodees I'.B., CyBoposa C.b., bynumosuu E.A. Anre6pa. 8 k1. M3garenscTBo
«[Ipoceuienne»,2018
3.Jopodees I'.B., Cysoposa C.b., bynumosuu E.A. Anrebpa. 9 xn. MznatenscTtBo
«[Ipocemienne»,2018
4. N.P.Bricoukwii, 1.B. Slmenko BepostHOCTh U cTatnctuka 7-9 kinaccesl. Mocksa.
«IIpocsemienne»,2023

OcBoenne yueOHOTO mpeaMera «ANTeOpb» TOIDKHO OOeCredYrBaTh JOCTHIXKEHHWE Ha YPOBHE
OCHOBHOTO 00m1Iero o0pa3oBaHUs CIEAYIOIIUX JUYHOCTHBIX, METAalpeJIMETHBIX U TMpPEeAMETHBIX
0o0pa30BaTeNbHbIX PE3YIbTATOB:

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

Jluunocmuvimu pe3yiomamamuy N3y4eHus anreopsl SBISIOTCS:
- OTBETCTBEHHOE OTHOIIEHUE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOLINXCSl K CAMOPA3BUTHUIO U
€caM000pa30BaHUIO0 Ha OCHOBE MOTHBALIUU K 00YUEHUIO U MTO3HAHUIO;
- opMHpOBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOILIEHUH U COTPYAHUYECTBE CO CBEPCTHHUKAMH,
CTapUIMMH U MJIQJIIMMU B 00pa30BaTEbHOM, y4eOHO-HUCCIIEI0BAaTENbCKON, TBOPUECKON U IPYruX BUAAX
JESTEILHOCTH;
- YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIU B YCTHOW U MUCbMEHHOM peyH, MTOHUMAaTh CMBICIT
MIOCTaBJIEHHOW 3a/1a4uM, BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPBHI;
- IIepBOHAYaJIbHOE MPEACTABIEHUE O MAaTEMAaTUYECKON Hayke Kak cepe deroBeUecKon 1eATeNbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAUMMOCTH JJIs Pa3BUTHS LIMBUIIN3ALINN;
- KPUTUYHOCTb MBILIUICHUS, YMEHHE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHbIE BBICKA3bIBaHUS, OTINYAThH
TUIIOTE3Y OT (paKTa;
- KpEaTHUBHOCTb  MBILIUICHUS, HWHHUIIMATUBHOCTb, HAXOAYMBOCTb, AKTUBHOCTh IMpPH  PEIICHUU
apu(MeTHUeCKuX 3aJay;
- YMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3ybTaT yueOHOM MaTeMaTHUeCKON AeSITeIbHOCTH;



- (opmupoBaHMEe CMOCOOHOCTH K SMOIMOHAIBHOMY BOCHPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pEUIEHU, pacCyKICHHI;

Memanpeomemmuvie pe3ynvmamat.
- CaMOCTOSITEIFHO OOHAPYXUBATh U (POPMYIHPOBATH YUeOHYIO TPOOIEMY, ONIPEeaesiTh neib Y 1;
- BBIIBUTAaTh BEPCUU pEIICHUs MpoOIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B CIydae HEOOXOAMMOCTH)
KOHEUHBI pe3yabTaT, BHIOMpATh CPEACTBA JOCTHKCHUS €M W3 MPEAJIOKEHHBIX, a TaKKe HMCKATh HX
CaMOCTOSITEINIbHO;
- COCTaBIATH (MHAMBHYATbHO WM B TPYIIIE) IJIaH PEICHHUS TPOOJIEMBI (BHIIOTHEHUS TIPOCKTA);
- B JMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BHIOPAHHbBIE KPUTEPUH OIICHKHU.
- TPOBOAMTH HAOJIIOJIEHUE U SKCIIEPUMEHT MO/ PYKOBOJCTBOM YUHTEIIS;
- OCYWIECTBIATh PACHIMPEHHBIH MOMCK HH(GOPMAIMM C HCHOJIB30BAHUEM pPECYpPCOB OHOIHOTEK H
WNHrephera;
- CO03/aBaTh U MPeoOPa30BHIBATH MOJIEIIN U CXEMBI JIJISl pELICHUs 3a/1a4;
- OCYWIECTBISITh BBIOOp HambOoiee SPPEKTUBHBIX CHOCOOOB peIICHUs 33a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

- aHaJM3UPOBATh, CPABHUBATH, KJIACCU(DUIIPOBATH U 0000MaTh (DAKTHI U SBICHUS;

- JaBaTh ONPECICHUS TOHATHSIM.

- CaMOCTOSITCIILHO OPraHW30BBIBATH Y4eOHOE B3aWMOJCHCTBHE B Tpymie (ONpeaensTh OOIIHMe e,
JIOTOBAapPHUBATHCS JIPYT C APYTOM U T. 11.);

- B JIUCKYCCHUU YMETh BBIBUHYTh apTyMEHTHI H KOHTPAPTYMEHTHI;

- YYHUTBCS KPUTUYECKH OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HATH OIIMOOYHOCTH CBOETO
MHEHHS U KOPPEKTUPOBATh €r0;

- MOHUMAs TO3WIHMIO JPYroro, pa3inyaTh B €ro peyd: MHEHHE (TOUYKY 3pCHHsI), JIOKa3aTeIbCTBO
(aprymenTsl), GpakThl (TUIIOTE3bI, AKCHOMBI, TEOPUH );

=~ YMCTb B3IVIIHYTh Ha CUTyalluIo C WHOU MO3ULUHN U JOTOBAPUBATHCA C JIIOAbMU MHBIX HO3I/IHI/H>'I.

Ilpeomemnule pezyromameot.
BBINYCKHHK _HAVYHMTCA B 7-9 kjJaccax (AJ1s1 HMCIOJb30BAHHSI B NOBCEIHEBHOH JKH3HH M 00ecIledeHHs:
BO3MOKHOCTH YCHEIHOT0 MPO/I0JI:KeHUs1 00pa3oBaHusi HA 6a30BOM YPOBHE)
DJIeMeHThI TEOPUH MHOKECTB U MATEeMATHYEeCKOM JIOTUKHU

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: MHOXKECTBO, DJICMEHT MHOXECTBA, MOJIMHOXKECTBO,
MPUHAIICIKHOCTD;

® 3a71aBaTh MHOXECTBA MEPEUMCIICHUEM UX IJIEMEHTOB;

® HaXOJUTh NEpeceueHne, O0beMHEHUE, TTOIMHOXKECTBO B MMPOCTEUIIINX CUTYAITHUSX;

e onepupoBaTh Ha 6A30BOM YPOBHE TOHATHSMU: OTIPEACIICHIE, aKCHOMa, TeOpeMa, TIOKa3aTeIbCTBO;

® TPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI JIJIs1 TIOITBEPKACHHSI CBOMX BBICKAa3bIBAHHM.
B noBcenHeBHOI :KU3HU M TIPU U3yYE€HHUU JPYTHX NPeIMETOB:

® HCIIOJIb30BaTh TpadUyeckoe MPEICTaBICHUEC MHOXKECTB I OIMCAaHWs PEajbHBIX IPOIECCOB H
SIBJICHH, TIPU PEIICHUH 3a]1a4 APYTUX yU4eOHBIX MPEIMETOB.
Yucna

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHSAMH: HATypaJIbHOE YHWCIIO, LIEJI0€ YMCIIO0, OOBIKHOBEHHAS
IpoOb, necsaTHIHas Apo0b, CMEIIaHHast IPOOb, PAIlMOHAIIBHOE YUCIIO, apU(PMETHIECKUN KBaIPATHBIN KOPEHb;

® CIOJIb30BaTh CBOMCTBA YKCEN U MPaBWIIa JICHCTBUN TP BHIMIOJTHEHUN BBIYUCIICHUH;

® JCIOJIb30BaTh MPU3HAKU JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYMCICHUA W PELICHUU
HECJIOKHBIX 3a71a4;

® BBITIOJHATH OKPYTJICHHE PAIIMOHAIBHBIX YHCET B COOTBETCTBUU C MPABUIIAMU;

® OIICHMBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJIOT0 YUCIA,

® pacro3HaBaTh PAIOHAIBHBIE H HPPAIMOHATIHHBIC YNCIIA;

® CpaBHUBATH YUCIA.
B noBcenHeBHOI :KU3HU M TIPU U3yYE€HHUH JPYTHX NMPEeIMETOB:

® OIICHWBATH PE3YJIHTAThI BEIUMCIICHUN TIPU PEIICHUH NMPAKTUIESCKHX 3a71ad;

® BBLITNOJHATH CPABHEHUE YHCEI B PEATBHBIX CUTYAIUAX;

® COCTaBJIATH YHCJIOBBIE BHIPAKEHUS MPHU PEIICHUU MPAKTUYSCKUX 3a7a9 U 3a/1a4 U3 JAPYTUX YIeOHBIX
MIPEIMETOB.
ToxnecTBeHHbIE MPe0Opa3oBaHUS




e BEHINONHATE HECIIOXKHBIE INPEOOpPa30BAHUS JUIsl BBIYMCICHHMS 3HAUYEHUM YHCIIOBBIX BbIPAXKEHUH,
COJCPKALIMX CTENEHU C HaTypaJIbHBIM I10Ka3aTeNIeM, CTEIIEHH C LIeJIbIM OTPULIATEIbHBIM [10Ka3aTelIeM;

® BBINOJHATH HECIOXHBIE TPEOOPa3OBaHUS LENbIX BBIPAKEHHH: pPacKpbpIBaThb CKOOKH, MPUBOIUTH
[MOI00OHBIE ClIaraeMEbIE;

® JCIIOJb30BaTh (POPMYJIBI COKPALIEHHOTO YMHOKEHHs (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTh
KBaJpaToB) JJIs YIPOIICHHUS BEIYUCICHUN 3HAUYEHUN BBHIPAKCHHUIA,

® BBINOJHATH HECIOXKHbBIE IPeoOpa3oBaHus APOOHO-JIMHEMHBIX BBIPAXKEHUM U BBIPAXKEHUHl ¢
KBaJPaTHBIMH KOPHSMHU.
B noBceHeBHOI KU3HU U NIPU U3YYCHHH JPYTHX PeIMeTOB:

e IIOHMMAaTb CMbICJ 3aIlUCH YHUCIIa B CTAHIAPTHOM BUJIE;

® 0OIEepUpoBaTh Ha 6Ga30BOM YPOBHE MOHATUEM «CTaHJAPTHAsI 3aIIUCh YHCIIaY.
YpaBHeHNs 1 HepaBeHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATUSIMM: DPABEHCTBO, UYHUCIOBOE PABEHCTBO, YPaBHEHHE,
KOpEHb YPaBHEHMS, PEIICHUE YPAaBHEHMs], YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPAaBEHCTRA,;

®  IIPOBEPSATH CNPABEAINBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIC HEPABEHCTBA U HECJIOXKHbIE HEPAaBEHCTBA, CBOSIIUECS K JIMHEHHBIM;
pelaTh CUCTEMBbI HECJIOKHBIX JIMHEHHBIX YpaBHEHHH, HEPaBEHCTB;
HPOBEPSATH, ABISAETCA JIM JAHHOE YUCIIO PEILICHUEM YPaBHEHUs (HEpaBEHCTBA);
pelaTh KBaJpaTHbIe ypaBHEHUS 110 (hopMyJie KOPHEH KBapaTHOIO ypaBHEHUS,

®  1300paxaTh peIIeHUs] HEPABEHCTB U UX CHCTEM Ha YUCIIOBOM MPSIMOH.
B noBceHeBHOI KU3HU U NIPU U3YYEHHH APYTHX MPeIMeTOB:

® COCTaBIATh M pElIaTh JIMHEHWHBbIE YPAaBHEHHUs IpH PELICHUM 337a4, BO3ZHHUKAIOIIUX B JAPYIHX
y4eOHBIX MpeMeTax.
DyHKIUN

e  Haxonuts 3HaueHne QyHKIUH MO 3alaHHOMY 3HAUE€HHIO apIyMEHTa;

®  HaxOJWUTh 3HAUEHHUE apTyMEHTa I10 33JaHHOMY 3Ha4eHUIO ()YHKLIUHU B HECJIOXKHBIX CUTYaIUsX;

®  ONpenensaTh IMOJ0KEHHE TOYKH II0 €€ KOOpAMHATaM, KOOPJMHAThI TOYKH 10 €€ IMOJO0XKEHHI0 Ha
KOOPJMHATHON MJIOCKOCTH;

e 110 rpadKy HAXOAUTH 00JACTh OINPEAETICHHUs, MHOXKECTBO 3HAUCHUH, HYJIH (QYHKINH, TPOMEKYTKH
3HAKOINOCTOSHCTBA, IPOMEXKYTKH BO3PACTaHUS U YObIBaHUs, HAUOOJIbIIIEE U HAUMEHbILIEE 3HaUeHUs (HYHKIHH;

®  cTpouTh rpauk JTMHEHHON QyHKIMH;

® [IpOBEpsATh, SBIAETCA JM JaHHBIH Tpaduk rpaduxkoM 3amaHHON QyHKUMM (IMHEHHOH,
KBaJpaTUYHOM, 00paTHOM NPONOPLUOHAIBLHOCTN);

®  OIpenensaTh NPUOIMKEHHBIE 3HAaU€HUsI KOOPAMHAT TOYKH IepecedeHns rpauKkoB GyHKIHII;

e  omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMHU: MOCIEI0BATEIBLHOCTD, apu(hMETHUECKas! TPOTrPECcCHs,
reoMeTpuyecKasi Iporpeccus;

e pemath 337a4d Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh IOJIy4eH HENOCPEICTBEHHBIM
nozac4yeTroM 0e3 mpuMeHeHust GopMyIl.
B noBceaHeBHO¥ KM3HU M NPH U3yYeHUHU IPYTHX NPeAMeTOB:

®  1CIOJB30BaTh IpaUKU pPEATbHBIX IPOLECCOB M 3aBUCUMOCTEH Ui ONpENEeNIeHUs] MX CBOWCTB
(HauOouplIMEe U HAUMEHBIINE 3HAYCHMS, IPOMEXYTKH BO3PACTAHUS M YObIBaHHMS, OOJIACTH MOJIOKHUTEIbHBIX U
OTpHLIATENIbHBIX 3HAYCHUH U T.I1.);

®  HCTOJIb30BATh CBOICTBA JIMHEIHON (QyHKIUM U ee rpadyK MPpU PELISHUH 33134 U3 JPYTUX Y4eOHBIX
HpPEIMETOB.
CTaTucTHKA U TeOPHs BePOSITHOCTEI

e lMeTh mpecTaBlIeHHE O CTATUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIYy4aifHOrO COOBITHS,
KOMOUHATOPHBIX 3a/1a4ax;

e  pemiath NpocTeiirne KOMOMHATOPHBIE 3314l METOAOM MPSIMOTO ¥ OPraHW30BaHHOTO Mepedopa;
NpPEeACTaBIIATh JaHHBIE B BUJE TA0JIULl, AMAarpaMM, IpauKoB;
YUTaTh HH(OPMAIIHIO, TIPEICTABICHHYIO B BHJIE TaOIUIIBI, TUarpaMMbl, rpaduka;
OIpeIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKHU YUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSITHOCTb COOBITUS B IPOCTEHUIINX CIIy4dasix;

®  JMETh MPE/CTABICHHE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSIX.
B noBceHeBHOI KU3HU U NMPU U3YYEHHH APYTHX NPeIMeTOB:

®  OLEHMBAThH KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  JMETh NPEJCTABICHHE O POJI MPAKTUYECKHU TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

® CpaBHMBATb OCHOBHBIE CTATUCTHUYECKHE XapaKTEPUCTHKH, IOJIyYCHHbIE B IPOLECCE PELICHUs
NPUKJIAJHON 3a7a4M, U3yUCHHs PEaIbHOTO SBICHHUS;



®  OIICHHUBATH BEPOATHOCTH PEAIbHBIX COOBITUH U ABJICHUI B HECIOXKHBIX CUTYaIIUsX.
TexcToBBIC 31241

e PemaTh HECIIOKHBIE CIO’KETHBIE 33]]a4M PAa3HBIX TUIIOB Ha BCe apu(MeTHIECKHE ICHCTBHS;

®  CTPOUTHh MOJEJb YCIOBHA 3a/auM (B BUJE TAaOJMIIbI, CXeMbl, pUCYHKA WM YPAaBHEHHUS), B KOTOPOI
JTaHbl 3HAYEHHS IBYX U3 TPEX B3aUMOCBI3aHHBIX BEJIMYMH, C IIETBIO MMOMCKA PEIICHUS 3a]a4u;

®  OCYIIECTBISTH CIOCOO MOMCKA PEUICHHS 3a/lauM, B KOTOPOM PACCYXJICHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPeOOBAHUSA K YCIIOBHIO;

®  COCTaBJIATH IUIAH PELICHUS 3aa4H;

®  BBIICIATH 3TAllbl PEIICHUS 3aa4u;

®  UHTEpPIPETUPOBATH BBIYUCIUTENIBHBIE PE3YNbTaThl B 3aJaye, MCCIEN0BaTh MOJIYYEHHOE pPELICHHE
3a/1a4u;

®  3HATh pa3IUyMe CKOPOCTEH 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUSHUIO PEKH;

e  pelaTh 33Ja4M Ha HAXOXIEHUE YaCTH YNCIA U YHCIA 110 €ro YacTH;

e pemaTh 3aJayd pa3HbBIX TUNOB (Ha pabOTy, HAa MOKYIKH, Ha JBIXKEHHUE), CBS3BIBAIOUINX TPHU
BEJIMYMHBI, BBIIEIATH 3TU BEJIMYMHBI U OTHOLICHHSI MEXKAY HUMH;

®  HAXOAWTh MPOLEHT OT YUCIIA, YACIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIKEHUE MU
MPOLIEHTHOE TOBBIIICHNE BEIUYNHBI;

®  pelaTh HECIIOKHBIE JOTMUECKUE 3aJa4l METOJIOM PACCYKICHUI.
B noBceHeBHOI KU3HU U NPH U3YYEHUHU APYTUX NPeIMeTOB:

®  BBIIBHraTh TMIOTE3bl O BO3MOXKHBIX IMPENIEIbHBIX 3HAYCHHUSIX UCKOMBIX B 33/1a4e BEJIMYHH (JeNaTh
HOPUKUIKY).
Hcropuss MaTeMaTUKH

e  OnuceiBaTh OTAEIBHBIC BBHIJAIOIIMECS PE3YJIbTAThl, MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK
HayKH;

®  3HATh NPUMEPHl MATEMAaTUUYECKUX OTKPHITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOpUEN;

®  [IOHMMATh POJIb MAaTEMATHKH B pa3BuTuu Poccun.
MeTtoabl MaTeMaTHKHU

e BriOupath NOAXOASIIMNA W3YYEHHBIH METON JUIS PEIICHUS W3YYEHHBIX THUIIOB MaTEMaTHYECKHX
3ajady;

e [IpuBoauTh mpuUMEpbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYXKarolled NeHCTBUTEIBHOCTU U
IIPOU3BEJICHUSX UCKYCCTBA.

BhINyCKHMK MOJYYUT BO3MOMKHOCTH HAYYUThC B 7-9 Kiaccax A ofecredeHHs] BO3MOKHOCTH
YCIENIHOT0 NMPOA0JIKeHHs 00pa3oBaHus HA 0230BOM YPOBHeE
JJieMeHThI TeOPUH MHOKECTB U MaTeMaTH4YeCKOM JIOTUKH

L] Onepupoeamb NOHAMUAMU. onpedeﬂeﬂue, meopema, akKcuoma, MHOMHCeECMB0, XAPAKMeEPUCMUKU
MHOIcecmea, JdJleMennt MHodicecmed, nycmoe, KOHeYHoe U 6€CK0H€11H0€ MHO2HCECMEBO, nOdMHODfC@CI’n(?O,
npuHaaﬂe.JfCHOCWlb, BKJIIO4YeHUe, paBeHCmeo MHOMHCeCmes,

®  U300padcamob MHONCECMBA U OMHOULEHUE MHOICECME C NOMOWBIO Kpy2os Jiiepa;

®  onpeoensamob NPUHAONEIHCHOCMb dTIeMEHMA MHONCECMBY, 00beOUHEHUIO U NepecedeHUr0 MHONCeCMs,

L] 361@616’611’}’% MHOIHCECMB0 C NOMOULbIO nNePEeHUCTIEHUS D]IEMEHM 08, CII06ECHO20 ONUCAHUA,

®  Onepuposamv NOHAMUAMU. 8bICKA3bIBAHUE, UCMUHHOCMNb U JIOJHCHOCHb 8bICKA3bIBAHUA, OMPUYAHUE
8bICKA3bIBAHULL, ONePayul HAo0 8bICKA3bIGAHUAMU. U, UTU, He, YCI06HbIe 8bICKA3bIGAHUS (UMNIUKAYUL),

L] Cnmpoums 6blCKA3bI6AHUAL, OMPUYAHUA 6blCKa3bl6aHu12.
B noBceqHeBHOI JKM3HM U TP U3YYEHUM JPYIrUX MPeIMETOB:

®  cmpoumb Yenouku yMO3aKIIOUeHUll Ha OCHO8E UCNONIb30GAHUSL NPAGUIL JIOCUKU,

®  LUCNONBL30BAMb MHOJICECMBA, ONEPAYUU C MHOJICeCmeamu, ux epaguueckoe npedcmasnenue Ojisl
ONUCAHUS PEATIbHBIX NPOYECCO8 U ABTeHULL.
Yucaa

o Onepuposamv NOHAMUAMU. MHONCECTNBO HAMYPATbHBIX YUCEN, MHONCECMBO UYeIblX uucel,
MHOIICECBO  PAYUOHANBHBLIX — YUCEN,  UPPAYUOHANbHOE  YUCIO, KBAOPAMHbIL  KOPEHb,  MHOIICECBO
Oeﬁcmeumeﬂbﬂblx qucel, ceomempudecKkas urHmepnpemayus HamypdajlbHblX, yenvlx, PAUUOHATIbHBLX,
deﬁcmeumeﬂbnblx qucei,

®  NOHUMAmMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJHAMb BbIYUCACHUS, 8 MOM HYUCTE C UCNONIb30BAHUEM NPUEMOE PAYUOHATILHBIX GbIYUCTCHU,

o BbINOJIHANb OKPY2lleHUe paAyUOHANIbHbBIX YUuce C 3a()aHHOL7 mo4YHOCm»slo,;

®  CpasHUBamMb payUOHAIbHBIE U UPPAYUOHATIbHBIE YUCA,



®  npPedcmasnamsb PaYUOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU OpodU

®  YNOpsA00uUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe OObIKHOBEHHOU U OeCAMUYHOU OpoOU;

o naxooumv HOJ u HOK wucen u ucnoiv3o8ams ux npu peuenuu 3a0a.
B noBceiHeBHOI KU3HU ¥ PU U3YYE€HHH APYTHX MPEIMETOB:

®  NpuMeHAmb NPABUNA NPUOTUNCEHHBIX BbIYUCICHUL NPU peuleHUU NPAKMUYecKux 3a0ay u peueHuu
3a0a4 Opyaux y4eOHbIX nPpeomMemos;

®  GLINONHAMb CPABHEHUE PEe3YTbMAMO8 8bIYUCTICHUL NPU PeueHUy NPAKMUYecKUx 3a0ay, 8 mom Yucie
NPUOTIUINCEHHBIX BbIYUCTCHULL,

®  cocmasnAmyb U OYEeHUBAMbsb YUCI08ble BbIPAICEHUS NPU PEeUleHUU NPAKMUYecKux 3a0ay u 3a0ay u3
Opyeux yueOHbIX npeomMemos;

®  3anuckiéamv U OKPY2IsiMb YUCLO6ble 3HAYEHUS PEealbHbIX GelUHUH C UCNONb308AHUEM DA3HBIX
cucmem usMepeHusl.
ToxkgecTBeHHBbIE MPeoOpa3oBaHUs

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3ameneM, Cmenenu ¢ YeabiM
ompuyamenbHblM NOKa3amenem,

®  GuINOHAMb NPeobpaA306anUs YervlX BblpadCeHuli. Oeucmeus ¢ O0OHOYNeHaMu (clodceHue,
gbluUmaHnue, YMHON CeHUe), Oetcmeus C MHO2OUIeHaMU (C0Jd4CeHUe, 8bIYUMAanue, YMHOJNCEHUE),

®  GLINONHAMb PA3NONCEHUE MHOLOUNEHO8 HA MHONICUMENU OOHUM U3 CHOCODO08: 8biHeceHUe 3d CKOOKY,
2PYNNUPOBKA, UCNONIb308AHUE POPMYTI COKPAUEHHO20 YMHONCEHUS,

®  guIdeNAMb KBAOPAM CYMMbL U PAZHOCMU OOHOYUNIEHOB,

®  pPACKIAObI8AMb HA MHONCUMENU K8AOPAMHBII  MPEXUleH,

®  GLINOHAMb NPEoOPA308AHUSL BLIPANCEHUL, COOEPAHCAUUX CTENeHU C YeabiMU OMPUYamenbHulMU
noOKa3amessamu, nepexooums om 3anucu 6 uoe CmeneHu ¢ YeablmM OmpuyamenrbHblM NOKA3amenem K 3anucu 8
suoe opoou,

®  gunonHAmMb npeobpazoeanus  OpPOOHO-PAYUOHATLHBIX — GLIPAdCEHULl:  CcOKpaujenue  Opobell,
npugedeHue ancedpaudeckux Opobeli K oOwemy 3HAMeHamenio, CIOJCeHUe, YMHOJCeHUue, OelleHue
aneeopauyeckux Opobell, 80368edeHue aneebpaudeckou Opodu 6 HAMypaibHylO U Yeayio OmpuyamenrbHyo
cmenemy;

®  GLINOHAMb NPEeO0OPAOBANUS BLIPAINCEHUL, COOEPAHCAUWUX KEAOPAMHbIE KOPHU,

®  guIdeNAMb KBAOPAM CYMMbL UIU PASHOCU O8YUNEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHDbBIE
KOPHU,

®  GLINOHAMb NPEOOPAOBANUS BLIPAINCEHUL, COOEPAHCAUUX MOOYTb.
B noBceHeBHOI KU3HU U TIPH U3YYEHHH JPYTUX MPeIMETOB:

®  GLINOHAMb NPeoOPA306aANUs U OCUCMEUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UOe;

®  GLINONHAMb NPeodPA306AHUs ANeOPAUYECKUX BbIPAXCEHUNI NPU peuleHUU 3a0ay Opyeux y4eOHbix
npeomemos.
YpaBHeHNs 1 HEPABEHCTBA

e Onepupogamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peulenue Hepagencmed,
PASHOCUNIbHbIE YPAasHeHUs, 001acmy OnpeoeleHus YpPasHeHus (Hepagencmed, CUcmemvl YPAGHEHUU Ulu
HepaseHcmas);

®  pewamv NuUHelHble YPAGHEHUS U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C NOMOWBIO MOHCOECMBEHHbIX
npeobpazosanuii;

®  pewamv KEAOPAMHbIE YPAGHEHUs U YPAGHEHUs, CBOOUMble K KBAOPAMHLIM C NOMOWDLIO
MOANCOeCMBEHHBIX NPeoOPA308aHULL;

®  peuwamv OpOOHO-TUHEUHbIE YPABHEHUS,

®  pewams npocmeliuiue UppayuoHaIbHble YPagHeHUs 6uoda . f f (X =a, \/ f (X) = \l g (X) ;

pewams ypasHeHus 6Uuoa x"=a ;
pewams ypasHeHus CHOCOO0M Pa3N0HCEeHUs HA MHONICUMENU U 3aMEHbl NEPEMEHHOU,
UCNONL3068AMb MEMOO UHMEPBANOE OISl PeUleHUS YETbIX U OPOOHO-PAYUOHATIbHBIX HEPAGEHCMS,
peuwiams TUHeliHble YPAGHEHUs U HEPABEHCMEA C NaAPAMEMPAMU,
pewams Hecl0CHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM,
peuiams HeCl0HCHbIE CUCTEMbL TUHEUHBIX YPAGHEHUI C NapaMempamu,
®  peuamv Hecl0MHCHbIE YPAGHEHUS 8 YeNblX YUCTIAX.
B noBceHeBHOI KU3HU U NPU U3YyYEeHUH APYTUX NMPeIMeTOB:
® cocmasnAmu U pewlamv JUHeliHvle U KeaOpamuvle YPAGHEHUs, YPAGHEeHUs, K HUM C8OOAuUecs,
cucmembl TUHEHbIX YPAGHEHUL, HePABEHCE NPU PeUleHUU 3a0ay Opyeux y4eOHbIX NpeoMemos,



®  BLINONHAMb OYEHKY Npasoonooodus pe3yibmamos, NoAY4aemblX Npu peueHuu JUHEeUHbIX U
K8AOPAMHbIX YPAGHEHUN U CUCMEM JIUHEUHbIX YPAGHEHULl U HepageHcme npu peuweHulu 3a0ay opyeux y4eOHuIxX
npeomemos;

®  gvlOUpamb Ccoomeemcmaylowue YpPAaeHeHUs, HEPABeHCmed UIU UX cucmemvl Osi COCMABICHUSA
mMamemamuyeckol Mooenu 3a0aHHOU PeaibHOU CUMYayuU Ul NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEemuposams NOJYYEHHBIU NPU peuleHUU YPAGHeHUsl, HepageHCcmea Ul CUcmembl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0adu.

DOyHKIUA

e Onepupogamsv NOHAMUAMU: (DYHKYUOHANLHAS 3A8UCUMOCIb, DYHKYUS, epadpur yHKYuu, cnocoodwl
3a0aHUsL QYHKYUU, apeyMeHm U 3HaueHue GyHKyuy, ooaacmo onpeoeieHus U MHONCeCM80 3HAYe Ul QyHKyul,
HYIU  DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb  (DYHKYUU, UYeMmHOCMb/HeuemHOCb
dyHxyuu;

o cmpoums epaguku TUHEUHOU, K8AOPAMUYHOU GYHKYUl, 00pamHol NPONOPYUOHATLHOCTU,
Gynryuu euoa: y=a+L, y=~x1y=x, y=|x;

X+Db

®  Ha npumepe KeaopamuuHou QYHKyuu, UCNnOIb306amsv npeobpaszosanus epagura @yuxyuu Y=f(X)
ON151 NOCMPOeHUs 2papuros YHKYULl y — af (kx+b)+c

® cocmasnsimeb YpAasHeHUust NpAMOU N0 3A0AHHBIM YCI0BUAM: Npoxodsujell depes 08e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3 OAHHYI0 MOYKY U NAPAIENbHOU OAHHOU NPAMOU,

®  uccrnedosamv YHKYUIO No ee epagpuxy;

®  HAXO0OUMb MHONCECMBO 3HAYCHUU, HYIAU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU
K8AOPAMu4HOU YyHKYUU,

®  onepuposamv NOHAMUAMU. nOCAe008aMeNbHOCb, apugpmemuueckas npoepeccus,
2eoMempuiecKas npocpeccusl;

®  pewamsv 3a0a4u HA APUPMEMUUECKYIO U 2eOMEeMPULECKYIO0 NPOSPeCcCuio.

B noBceiHeBHOI KU3HU U TPU U3YYE€HHH IPYTHX MPEIMeETOB:

®  ULTIOCMPUPOBAMb € NOMOWDIO 2PAPUKA  PeanbHyl0  3A8UCUMOCHb  UTU  Npoyecc Nno  Uux
XapakxmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (QYHKYUU NpU peueHuu 3a0ay u3 Opyeux
VUeOHbIX NPeoMemos.

TexcToBBIC 321241

e Pewams npocmvie u CI04CHBLE 3A0AYU PA3HBIX MUNO8, A MAKICE 3A0aUl NOGIUEHHOU MPYOHOCMU

®  UCNONBL306AMb PA3Hble KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHbIX 3a0ay OJisi NOCMPOEHUs
NOUCKOBOUL CXeMbl U PeleHUs 3a0ay,

®  paziuuams MoOelb MeKCMmAd U MOOelb peuleHUs 3a0ayu, KOHCMPYUposams K OOHOU MOoOenu
peulerUs HeCI0AHCHOU 3a0adu paszxvie MOOeau MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a cnocoba noucka pewieHus 3aday (om mpebO8aHUs K YCIOBUIO U OM
YCrosusi kK mpebosanuio);

®  MOOeIUpo8amsb paccylicoenuss npu NOUCKe peteHusi 3a0ay ¢ NOMOUubIO 2pagh-cxemol,

®  BblOeNAMb IMANbl PeUleHUsl 3a0ayU U COOePAHCAHUE KANCO020 IMand;

®  yuemb 6blOUPAMbL ONMUMATLHLIL MemoO peuleHus 3a0auu U O0CO3HABAMb 6blO0p Memoda,
paccmampusamos paziudivlie Memoobl, HAX00UMb PA3HbLE PEUleHUsl 3a0al, eciu 603MONCHO,

®  QHANU3UPOBAb 3aMPYOHEHUs NPU PeuleHUU 3a0ay,

®  BHINONHAMb PA3IUYHBLE NPEOOPAZ08AHUSL NPEONONCEHHOU 3a0ayu, KOHCMPYUPO8ams HO8ble 3a0adu
U3 OAHHOMU, 6 MOM YUCTe 0Opammubie;

®  UHMePNPemuposamv SbIYUCIUMENbHbIE PE3YIbMAampl 8 3a0aie, UCcied08amsy NOAYHeHHOe peleHUe
3a0a4u;

®  QHATUBUPOBAMNDb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACHOLONCEHUSL 08YX 00BEKMO8 U USMEHeHUe
UX Xapakmepucmux npu COBMECMHOM OBUJCEHUU (CKOPOCMb, 8peMs, pACCMOsHUEe) Npu peulenuu 3a0ad Ha
ogudicerue 08X 00bEKMo8 KAk 6 0OHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABICHUSAX,

® uccrnedosamv BCEBO3MOJICHbIE CUMYAYUU NPU peuwleHuu 3a0aiy HA OBUdCEHUEe NO  pekKe,
paccmampusams pazuvie CUCmemvl Omciema,

®  pewamsv pazHooOPA3HbBLE 3A0AYU «(HA YACTIUY,

® pewamv U O0OOCHOBLIBAMb CBOE peuleHue 3a0ay (8vl0ensiMb MAMeMAMU4eckKyw O0CHO8Y) Ha
Haxooicoenue 4acmu 4ucia U 4ucia no e2o 4acmu Ha 0CHO8e KOHKPEMmHO20 CMbILCIA Opoou,

®  0CO3HABAMb U OOBACHAMb UOEHMUUHOCMb 3A0AY PAHBIX MUNOE, CEA3LIBAIOUWUX MPU BEIUUUHbL (HA
pabomy, Ha NOKYNKU, HA O8UdCEHUE), 8bI0ENAMb IMU GETUUUHBL U OMHOUEHUSL MEeNCOY HUMU, NPUMEHAMb UX NpU
peuweHuu 3a0a4, KOHCMpYupogams coOCmeenHble 3a0ay YKA3AHHbIX MUNos;



®  grademvb OCHOGHLIMU MEMOOAMU PEeUleHUs 3a0ay Ha CMeCU, CRIA8bl, KOHYEHMPayuu,

®  pewamv 3a0auu HA NPOYEHMbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHmMbl C 0DOCHOBAHUEM, UCNONb3YA
pasmvie cnocoowl;

®  pewams n02udecKue 3a0ayu pasHbIMU CNOCobamMu, 8 MoOM Hucie, ¢ 08yMs OIOKAMU U C mpems
OnOKAMU OAHHBIX C NOMOULI0 MAbIUY,;

® pewamsv 3a0ayu NO KOMOUHAMOPUKE U MEOpUU BepOAMHOCMEN HA OCHOBE UCHONb30BAHUS
U3YUEHHBIX MeMOoO008 U 0OOCHOBLIBAMb peuleHue,

®  pewamsv HeCl0HCHbIe 3a0adu N0 MAMEeMAMUYEcKol Cmamucmuke;

® o61a0emb  OCHOBHbIMU ~ MEMOOaMU  PeweHus  CIOJCemHbIX — 3a0ay.  apugmemuyeckul,
aneebpaudeckuti, nepebop apuanmos, 2eoMempuyecKull, 2paguieckuli, NPUMeHAMsb UX 8 HOBbIX NO CPAGHEHUIO
C U3YUEHHBIMU CUMYAYUSIX.
B noBceHeBHOI KU3HU U MPU U3YYE€HHH APYTHX MPEIMETOB:

®  gudenamb NpU peuwlenuu 3a0ay XapaKmepucmuku paccmampueaemou 6 3aoave cumyayuu,
OMAUYHbIE OM PEaNbHbIX (Mme, Om KOMOopblX abCmpazuposanucs), KOHCMpPYUPo8ams HOGble CUMYAYUU C YYemoM
OMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpU peuwleHuu 3a0ay HA KOHYEHMpAayuu, y4umvléams NJIOMHOCHb
eewecmsa,

®  pewamv u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUSL PEANbHBIX CUMYAYUll, 8 KOMOPbIX He
mpebyemcs MmouHbLU 8bIYUCTUMENbHBLU PEe3VIbMam,

®  pewams 3a0ayu Ha 08UICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEMbl OMCcYemda.
CTaTHCTHKA U TeOPHUs BEPOSITHOCTEI

o Onepuposamv NOHAMUAMU: CMONOUAMbIE U KPY208ble OUASPAMMbL, MAOIUYbI OAHHBIX, CPeOHee
apugmemuueckoe, meouana, HauboabUee U HauMeHbluiee 3HAYeHUs blOOPKU, Pa3ZmMax 8blOOPKU, OUCnepcus U
cmanoapmuoe OmKIOHeHUe, CYUAUHASA USMEHUUBOCTb,

®  u3GIEKAMb UHDOPMAYUIO, NPeOCMABIEeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epaduKax;

®  cocmasnams mabauysvl, CMpoums OUazpPamMmbl U 2pa@uk Ha OCHO8e OAHHbBIX,

®  onepuposamv NOHAMUAMU: QAKMOPUAN YUCAA, NEPECMAHOBKU U COYEMAHUs, MPey2OabHUK
lacxkans,

®  NpUMeHAmb NPABULO NPOU3EEOEHUs NPU PeuleHUl KOMOUHAMOPHBIX 3a0ay;

®  onepuposamv NOHAMUAMU. CAYHAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCHbIMAHUE, 2NeMEHMAapHOoe
cryyaiiHoe cobvimue (Ucxo0), Kiaccuyeckoe onpeoeieHue 8eposimHOCmMU CYYAliH020 COObIMUs, Onepayuu Hao
CAYUAUHBIMU COOLIMUAMU,

®  npedcmasisimob UHGOPMayUuo ¢ NOMOwbIO Kpy2oe Jiiepa,

®  pewams 3a0auu HA BbIYUCIEHUE BEPOAMHOCU C NOOCUEMOM KOAUYECMBA 8APUAHINOE C NOMOWbLIO
KOMOUHAMOPUKU.
B noBceHeBHOI KU3HU U MTPU U3YYE€HHH APYTHX MPeIMeETOB:

®  u36leKamb, UHMEPNpemuposamv U npeobpazoevieamv  UHGOpMAYUo, NPeoCcmasieHHyIo
mabauyax, Ha OUazpammax, epapurkax, ompaxdcalouiyio ceoUCmMea U XapaKmepucmuku peaibHblX npoyeccos u
ABNEHUL;

®  onpedersimv cmamucmuyeckue Xapakmepucmuku 8blOOpOK No  MAOIUYAM, OUASPAMMAM,
epaghuxam, 8bINOIHAMY CPAGHEHUE 8 3ABUCUMOCTIU OM YelU PeUeHUs. 3a0ayll;

®  OYeHUBAMb BEPOAMHOCHIb PEANlbHbIX COOLIMULL U A6IeHUL.
Hcropuss MaTeMaTUKH

e Xapaxmepuzoeambs 6K1AO 8bIOAIOWUXCA MAMEMANUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX
obnacmeii,

®  NOHUMamMb Poib Mamemamuku 6 pazeumuu Poccuu.
MeToasl MATEMATHKH

e Ucnonw3ys uzyuennvie Memoovl, NPo8oOUNb OOKA3AMeNbCMEBO, 8bINOIHANMbL ONPOGEPIHCEHUE,

®  guIOUpaAmMb U3YUEHHBIE MEeMOObL U UX KOMOUHAYUU OISl peUleHUsi MameMamuiecKux 3a0ay,

®  UCNONBL306AMb MamemMamuyeckue 3Hauus Ol ONUCAHUS 3AKOHOMEPHOCmel 6 OKpycarowel
oeticmeumenbHOCmu U NPOU36E0eHUAX UCKYCCMEA,

®  npumeHaAmb npocmetiuiue NPoOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTIEMbl
npU peulenuy MamemMamu4ecKux 3a0ay.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

/ Kjaace
Jlpo0u ¥ NPOLEHTHI



CpaBHenue npoOeil. Bprumcinenuss ¢ panuoHanbHBIMH uyuciamMu. CTeneHb C  HATypajIbHBIM
IOoKa3areneM. 3a1a4y Ha IpoLeHThl. CTaTUCTUYECKHE XapaKTEPUCTHKHU.

IIpsimasi m oOpaTHasi NPONOPUMOHAIBLHOCTH
3aBucumoctd U ¢Gopmynbl. [Ipsmas mnpomnopuroHanbHOCTh. OOpaTHas MPOMOPIIMOHATHLHOCTb.
[Iponopiuu. Pemenue 3a1ayd ¢ moMouipio nmponopuuid. [TponopunoHaibHOE JIeIEHKE.

BBenenue B asreopy
bykBeHHass 3amuch CBOWCTB JEHCTBUI Haj uuciamu. lIpeoOpazoBaHue OyKBEHHBIX BBIPAKCHUM:
packpbITHE CKOOOK, MPUBEJCHHE MOAOOHBIX CIIaraeMbIX.

YpaBHeHus
Anrebpanueckuii criocod pemenus 3anad. Kopuu ypaBuenus. Pemenne ypaBHenuid. Pemenue 3amau ¢
IIOMOUIbIO YPaBHEHUM.

Koopaunartsl u rpadpuku

MHoOxkecTBa TOYEK Ha KOOPAMHATHOM HpsAMOM. PaccrosiHue Mexay TOYKaMHU Ha KOOPJIMHATHON
npsAMoil. MHOecTBa ToueK Ha KOOpAMHATHOH miockoctu. ['paduku. Eme HECKONbKO BaXXHBIX IpadUKoOB.
['paduxu BOKpyT Hac.

CBoiicTBa CTeneHN ¢ HATYPAJIbHBIM NOKAa3aTeJIeM
[IpousBenenne u uyactHoe creneHedd. CrTenmeHb CTENeHH, Mpou3BeneHUs U apodu. Pemenue
KOMOMHATOpHBIX 3a/1a4. [lepecTraHoBKH.

MHorou4jieHbl

OpHouneHbl W MHOrowieHbl. CIlOXKEHUE, BBIYUTAHUE M YMHOXKEHUE MHOroujaeHOB. DopmyIbl
COKpPAIICHHOTO YMHOXXEHHS: KBaJpaT CyMMbI U KBaJIpaT pa3HOCTH, KyO CyMMBbI U KyO pazHocTu. Perenue
3a/1a4 C IOMOUIbIO YPABHEHUM.

Pa3no:keHue MHOTOYWIEHOB HA MHOXKHTEJIN

Brinecenne o6mero MHOxkuTENS 3a ckoOku. Crioco6 rpynmupoBku. @opMyiia pa3HOCTH KBaJIpaToB,
dbopMynbl cyMMBI KyOOB M pa3HOCTH KyOOB. Pa3zioxeHne Ha MHOXHUTENIU C MPUMEHEHHEM HECKOJIbKHX
croco6oB. Penienne ypaBHeHUH ¢ TOMOILBIO Pa3IOKEHUSI HA MHOXKHUTEIH.

YacroTa 1 BEepOATHOCTH
Canyyaiinble coobiTus. YacToTa ciyyaifHOro coobITHst. BeposTHOCTB ciay4aiitHOro coOBITHS.

IloBTOpPEHME
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM, YMEHUN U HAaBBIKOB 3a Kypc anreOpsl 7 Kiacca.

8 kaacc
Auredpanyeckue 1poou
Uro Takoe anreOpamdeckass apoOb. OCHOBHOE CBOMCTBO aireOpaumdeckoir npodu. CroxeHue,
BBIYUTAHUE, YMHOKEHHE U JIeJieHne ainredpanueckux apobeil. [IpeobpazoBaHne BbIpakeHUH, COAepKALIIX
anreOpanveckue Apoou. CTeneHp ¢ 1eIbIM MOKa3aTeIeM U €€ CBOMCTRA.

KBaaparabie kopHu
3amaua O HaxOXJEHUU CTOPOHBI KBajpaTa. WppamnuonaneHele uyucia. Teopema [lucdaropa.

KBangpatHblii kopeHb u3 uyMcna. ['paduk 3aBUCHMOCTH Yy = Vx| Cgoiictsa KBaJpaTHOIO KOpPHS.
[TpeoOpa3zoBanue BbIpaKeHH, coepkaluxX KBajpaTHble KopHU. KyOuueckuii KOpeHs.

KBaaparusie ypaBHeHHsA
Kakue ypaBHeHMs Ha3bIBalOT KBajpaTHbIMU. KBanpaTtHsle ypaBHeHus. Dopmyna KOpHEN KBagpaTHOTO
ypaBHeHus. Bropast popmyna kopHel KBagpaTHOro ypaBHEHUS. PelleHne TeKCTOBBIX 3aJja4 COCTaBJICHUEM



KBaJpaTHbIX YypaBHeHMW. Hemonnbele kBanpaTHble ypaBHeHus.  Teopema Buera. Pasnoxenue Ha
MHOKATENH KBaJAPaTHOTO TPEXWICHA.

Cucrembl ypaBHeHH

JluneliHoe ypaBHEHHE C JBYMs IEepeMEeHHbIMU. [paduKk JUHEHHOr0 ypaBHEHHS C JBYMs
IIEpEMCHHBIMH. YpaBHeHue mpsiMoii Buga y = KX + |. Cucremsl ypaBHeHHi. PelieHne cucreM crocobom
cioxxeHusi. Cuctemsl ypaBHeHUH. Perienne cucteM crmocoboM moJICTaHOBKU. Pelienne TeKCTOBBIX 3a/1a4 C
MIOMOILIBIO CUCTEM YpaBHEHMI. 3ajau HA KOOPAUHATHOU MJIOCKOCTH.

DOyHKIUHA
Urenue rpaduxoB. Uro Takoe dpynxmus. I'padpuk ¢ynkumu. CoiictBa dynkiuu. Jlunelnas ¢yHKuus.

k
OyHKIMSA Y = — U ee rpaduk.
X

BCPOHTHOCTL H CTATHCTHKA
CraTucTuueckue XapaKTCPUCTHUKHU. BepOHTHOCTB PaBHOBO3MOKHBIX coObITHH. CII0)KHBIE OKCIICPUMCHTHI.
FGOMeTpI/I‘IeCKI/Ie BCPOATHOCTHU.

IloBTOpPEHME
IToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMsI 3HaHUH, yMEHUH M HAaBBIKOB 32 KypcC aireopsl 8 kiacca

9 kJacc
HepasencrBa.
JleiictButenpHble uncia. OOmme CBOWCTBa HEPAaBEHCTB. PelieHue JTMHEHHBIX HEpaBeHCTB. Pemenue
CHCTEM JINHEHWHBIX HEPABEHCTB. [|0Ka3aTenbCTBO HEPABEHCTB. UTO 03HAYAIOT CJI0BA «C TOYHOCTBIO 0 ...»

Keaaparuynas pyHkuus

Kakyto ¢yHknuio Ha3biBalOT KBajpaTHuHOW. KBanpatuuHas QyHKIUs, €e CBOWCTBA M Tpaduk,
napaboma. Casur rpaduka Baoiab oceil koopauHar. ['paduk ¢ynkumu Yy=ax2+bx+c. KsamparHbie
HEPaBEHCTBA.

YpaBHeHUsI U CHCTeMbl YPABHEHUIA.
Panmonansubie BoipakeHus. Llenbie ypaBHeHus. [[poOHble ypaBHeHus. Pemenne 3amau. CucreMbl
ypaBHEHUH ¢ AByMs niepeMeHHbIMH. Pemenne 3aaay. ['paduueckoe nuccnenoBanue ypaBHEHH.

ApupmMeTnyecKas ¥ reOMeTpHYECKasi IPOrPecCHH.

UucnoBele TOCIEI0BAaTENbHOCTH. ApudmeTrnueckas mporpeccusi. @Dopmynbl  obmiero wieHa
apru(MeTHUECKON MPOrpeccuy, CyMMBI IIEPBBIX 11 YJICHOB apu(pMeTHYEeCKOl nporpeccuu. I'eomerpuueckas
nporpeccusi. dopmynsl oOmIEro ujgeHa TEeOMETPUYECKOW MPOrpecCMd, CYMMBI IEPBBIX I UYJIEHOB
reOMEeTpUUECKOH nporpeccuu. IIpocTeie 1 ClI0KHBIE IPOLICHTHI.

CTaTHCTHKA M BEPOSATHOCTD.
Bribopounsie uccnenoBanus. MuatepBanbHbI psa. [ucrorpamma. Xapaktepuctuka paszbpoca.

CraTtucTHuecKoe OLICHMBAHHWEC U IMPOTHO3. BepOHTHOCTL u KOM6I/IHaT0pI/IKa. Pazmerenus u coueTaHus.

IloBTOpPEHME
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIlNs 3HAHUIM, YMEHUN W HABBIKOB 3a Kypc aireOpsl 9 kiacca

Conep:xanue yueOHOro npeamera «Ajaredpa» — 7 Kjaace

Ne ni/n Tema pa3ngena KoanuecTBo yacoB

1 JlpoOu ¥ TIPOTICHTHI 9

2 Ipsimast 1 06paTHast TPOIOPLHOHATLHOCTD 10

3 Beenenue B anreOpy 7

4 VYpaBHeHU 12

5 Koopnunats! 1 rpaduku 9

6 CBoiicTBa CTENEHH C HATYpaIbHBIM 8

rokaszaresem




7 MHorouieHb! 18

8 Paznosxenne MHOrO4IeHa HA MHOXKHTEIIH 17

9 YacroTa 1 BEpOSITHOCTD 34

10 [ToBTOpeHME 7
Hroro 136

Conep:xanue yueOHOro npeamera «Ajaredpa» — 8 kjiace

Ne i/ Tema pa3nena KounyecTBO 4acoB
1 Anrebpanueckue qpodu 25
2 KBagparupie kKopHH 16
3 KBanpaTHble ypaBHEHUS 15
4 Cucrembl ypaBHEHUH 14
5 OyHKIMH 14
6 BeposiTHOCTB U cTaTHCTHKA 9
7 [ToBTOpEHME. 9
Hroro 102

Coaep:xanue Kypca ajaredpol 9 Kjiacca BKJIIOYAET cileyl0lUe TeMaTH4ecKue 0JI0KH:

Ne | Tema KonnuyectBo
4acoB

[ToBTOpeHme Matepuana 7-8 Kimacca. 2

1 | HepaBeHncrga. 19

2 | KBagparuunas ¢pyHKIus. 20

3 | YpaBHEHHS U CUCTEMBI YPaBHEHHIA. 25

4 | Apudmernyeckast U reOMeTpUYECKas IPOrpecCuu. 17

5 | Craructuka 1 BEpOSITHOCTb. 6
IToBTropenue. Pemenne 3agayu no Kypcy anreops 7-9 13

Hroro 1024

TemaTuueckoe IIAHUPOBAHUE ¢ OCHOBHBIMU BUAAMU NECATECJIBHOCTH U BOCHI/ITﬂTCJIbHﬂHP&ﬁOTa
C Y4€TOM nporpamMmmbl BOCIIMTAHUSA - 7 KJacce

Ne Tema OcHOBHBIE BU/BbI AeSITEJIbHOCTH Bocnurareabnasi padora ¢
n/n pasaeJa o0yyaromuxcst Y4€TOM NPOrpamMMbl
IporpamMmal, BOCIIUTaAHUA
KOJIHY€eCTBO
4acoB




Apoon n
MPOLEHTbI-
94acoB

CucremMaTu3upoBaTh U 00OOIIUTE CBEICHUS
00 OOBIKHOBEHHBIX M JIECATHYHBIX APOOSX,
Hay4UTh yYamuxcs MOJIL30BAThCS
HKBUBAJICHTHBIMU TIPE/ICTABICHUSIMH YHCEI
B XOJI€ peIICHUs 3a/1a4, 00eCIIeUYnTh Ha dTON
OCHOBE JanbHennee pa3BuUTHE
BBIYMCIIUTEIILHBIX HAaBBIKOB W yMEHHH
pemaTh 3a7a4u Ha MPOLICHTHI,
chopMUpOBaTh TIEPBOHAYAIBLHBIC YMECHHS
CTAaTHCTHYECKOrO0  aHajau3a  OOJIBIIMX
MAaCCHBOB YHCJIOBBIX JaHHBIX.

- YCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOUICHUH MEXAY YYUTEIeM U
ero YUCHUKAMH,
CIOCOOCTBYIOIIMX — TIO3UTUBHOMY
BOCHPUSTHIO yUAIIMHACS
TpeOOBaHUN W TPOCHO yduTens,
NPUBJICYCHUIO HMX BHUMaHUS K
o0cyxnaemon Ha ypoKe
uHpOpManny, aKTHBH3AIMH HX
II03HABATEIBHOMW JICSTCILHOCTH;
-BOCITUTAHUE MHUPOITIOOHBOTO
IIKOJIbHMKA, HE  3aTCBAaIOIICrO
KOH(QIMKTBEL  H CTPEMSIIEro
pemiath CIIOpHBIC BOMPOCHI, HE
npuoeras K cuie.

Ipsimas u
oOpaTHasi
NPOINOPIIOHA
JbHOCTH-10
4acoB

ChopmynupoBath  TpeACTaBICHHUE O
IPSIMOI 1 00paTHOI MPOMOPIIMOHAIBEHOCTSIX
KaK CHEIUaTIbHBIX BHUAAX 3aBUCUMOCTEH
MEXAy JIByMs BEJIMYMHAMH; BBECTH
MOHSATHE  TPOMOPLMH U TIOKAa3aTh
BO3MO>KHOCTh PEILIECHHUS 33/1a4 C TOMOILLBIO
MIPOTIOPIIH; PA3bICHUTH CMBICI TTOHSATHUS
«IPOTIOPLIUOHATBLHOE JICTICHUE) u
MIPOJIEMOHCTPUPOBATh €r0 MPUMEHEHHE B
peaNbHBIX CUTyalUsIX.

-ACIOJIb30BaHNUE BOCIIUTATEIBHBIX
BO3MOXHOCTEH CoJIep KaHUS
y4eOHOTO npeaMera yepes
JICMOHCTPAIIMIO JICTSIM TIPUMEPOB
OTBETCTBEHHOTO,  T'PAXKTAHCKOTO
TIOBEJICHHS, TPOSIBIICHHS
YeJI0BEKOII00US "
T00pOCEPICYHOCTH, Yepe3 1moa00p
COOTBETCTBYIOLINX TEKCTOB JUIS

YTCHHSI, 3a7a4 i1 PEHICHWUS,
NpoOJEMHBIX  CHTyallud  JUIs
00CyX/ICHHS B KJIacce;

- BOCIIMTAHUE LIEHHOCTHOTO
OTHOIIEHHUS K 3HAHUSAM  Kak
UHTEIIICKTYyaTbHOMY pecypcy,
o0ecrnevnBaroIeMy Oynyuiee
YyeI0BeKa, Kak pe3yibTaty
KPOTOTJIMBOTO, HO

YBIJIEKATENIBHOTO Y4eOHOT0 TPY/a;

BBenenue B
aaredpy-7/
YacoB

CdopmupoBath y y4anmxcs
NepBOHAYAllbHbIE  TPEJACTABICHUS O
peoOpa3zoBaHUK OYKBEHHBIX BBIPAXKEHUH 1
HAyYUTh  BBINOJHITH  DJEMEHTapHbIC
0a30BbIe MPEOOPA3OBAHMI.

No//IepKaTh MOTHBALMIO JIETEN K
MIOJIY4EHUIO 3HaAHUH,
HaJIa)XKMBaHUIO IIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLLIEHUH B
KJIacce, IIOMOTar0T YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMochepbl
BO BpPEMS YpOKa;

-BOCIIUTAHHUEC YBEPCHHOCTU B Ce6e,
OTKPBITOCTH U O6I]_[I/ITG.]'H)HOCTI/I,




YMEHHUSI CTaBUTh THepex  coloii
e U MPOSABISATH WHUIIMATHUBY,
OTCTauBaTh CBOE MHEHHE H
JIIEMCTBOBATh CAMOCTOSTENLHO, 0€3
IIOMOLIY CTapLIuX.

YpaBHenus- CdopmupoBaTh yMEeHHUE peIIaTh TUHEHHBIC | -  BOCIHTAHHUE  [IEHHOCTHOTO
12 yacos YPAaBHEHUS, a TAKXKE CO3JaTh HAYAJIbHBIC | OTHOIICHHUS K 3HAHUAM  Kak
NpEJICTaBICHUS 00 anredpandeckoM METOAE | HHTEIICKTYaIbHOMY pecypcy,
pELLEHNs] TEKCTOBBIX 3a/1a4. o0ecrneunBaroIeMy Oynyuiee
YeJI0BEKa, KaK pe3ysbTary
KpOIOTJIUBOTO, HO
YBIIEKATEJILHOTO YU4eOHOTO TPYAa;
Koopaunarer | Pa3BuTh ymMeHus, cBA3aHHbIE C pa0OTON HA | MHUIIMUPOBAHUE M HOIJEPXKKA
U rpaduku — | KOOPAMHATHOM IIPSAMOM U Ha KOOPAMHATHOM | UCCIIE0BATEIbCKON JIesITeIb-
9 yacosB IUIOCKOCTH; TO3HAKOMHUTH C TpaduKamH | HOCTH HIKOJbHHUKOB B paMKax
3aBUCUMOCTEN Y =X, Y= —X, y = X4, y= X3, y | peanu3alud HUMH WHIAUBUAYaJIb-
= |x|; copmupoBaTh IEpBOHAYAIBHBIC | HBIX W TPYIIOBBIX HCCIEI0Ba-
HAaBBIKM  HHTEpHpETanuu  TpadUKOB | TEIBCKUX MPOEKTOB, YTO JIACT
peabHbIX 3aBUCIMOCTEH. HIKOJIbHUKaM BO3MOKHOCTh
OpUOOpECTH HAaBBIK  CaMOCTOSI-
TEJIBHOTO  pEUIEHUsT  TEOpEeTH-
YECKOM poOJIEMBI, HAaBBIK
TeHepUpOBaHUA U  O(OpMIICHUS
COOCTBEHHBIX 1791 ()7 HaBBIK
YBQXXUTEIBHOTO  OTHOLIEHHUS K
qy)KUM HJIesM, OPOPMIICHHBIM B
paboTax  Ipyrux  HccieloBa-
TeJeH, HaBBIK yOJIMYIHOTO
BBICTYIUICHHUS TIE€pel ayJIUTOpHEH,
apryMeHTHUPO-BaHUs u
OTCTauBaHUA CBOEH TOUKH 3PEHMUS.
-BOCIIUTaHUE LIKOJIbHUKA,
CTPEMSIIErocsi y3HaBaTh YTO-TO
HOBOE, MIPOSIBIISIFOIIETO
JIF0003HATEIIEHOCTb, LICHAIIETO
3HaHUSL.
CaoiicTBa BripaboTaTh yMeHUS BBIOIHATH JIEHCTBUSA | MOAAEPKAaTh MOTHUBALIUIO JIETEH K
CTelNeHH C HaJl  CTCNCHSAMH C  HATYPAIbHBIMH | [1o7y4eHHIO 3HAHHIL,
HATYPAJILHBIM | TIOKA3ATENSIMA U PEIaTh KOMOUHATOPHBIC | oo ominar s o o I
noKasaTeeM- | 31a41 Ha OCHOBE MPABWIA YMHOMCHUS, | |\ o o OlIeHMT B
8 uacoB MO3HAKOMUTH C (HOpMYIION Ui moacuéra

4qurciia repeCTaHOBOK.

KJ1acce, TOMOTatoT YCTaHOBJIEHUIO
J00posKenaTenbHOM atMochepbl
BO BpeMs YpOKa;

-BOCIIUTaHUE YBEPEHHOCTH B ceOe,
OTKPBITOCTH U OOIIMTENHHOCTH,
YMEHMSI CTaBUTh Iepes coOoii
HeNd U TPOSIBIATH MHUIUATUBY,
OTCTaMBaTb CBOE MHEHUE U
JIeCTBOBATh CaMOCTOSITENIbHO, 03
MTOMOIIY CTAPIINX.




MHuoro4/eHbl
-18 yacos

BripabotaTh yMeHHE BBITIOIHATH JCHCTBHS

C MHOTOYJICHAMU; IPUMEHSTDH (POPMYITbI

(a+ b)? = a% + 2ab + b? s npeobpasoBanus
KBaJpaTa JByWICHa B MHOTOWICH W JUIS

o0patHOro peodpa3oBaHuUs

HOJ/IEP)KKA  HCCIIE0BATENLCKOM
NEATENIFHOCTH ~ HIKOJIFHUKOB B
paMKkax peanu3anum UMH
VHIVBHIYAIbHBIX W TPYIOBBIX
UCCIIEIOBATEIbCKIUX  MPOEKTOB,
9TO JacT IKOJIbHUKaM
BO3MOXHOCTh NPHOOPECTH HaBBIK
CaMOCTOSATEIILHOTO pelIeHus
TEOPETUYECKOIN MPOOIEMBI, HABBIK
TeHepUpOBaHus U  O(OpPMIICHHUS
COOCTBEHHBIX UJIeH, HAaBBIK
YBXUTEJIBHOTO  OTHOIIGHHS K
9y)KUM HUJIesiM, OQOPMIICHHBIM B
paboTax  JIpyrux  HCCIIEI0Ba-
TeleH, HaBBIK nyOINYHOTO
BBICTYIUICHHS TI€pe]] ayJUTOpHEH,
apryMEHTHUPO-BaHHS u
OTCTaWBaHMS CBOCH TOUKHU 3PEHHUSL.
-BOCTIMTaHHE IIKOJIbHHKA,
CTpPEMSIIIErocsi y3HaBaTh YTO-TO
HOBOE, IPOSIBIISTIOLIETO
1r0003HATENBHOCTD,  LIEHSIIETO
3HaHUSI.

Paznozkenue
MHOI'0YJIeHA
HA
MHOKHTEIH-
17 yacoB

Bripaborats yMEHHUE

YMHOXKCHHA.

BBITIOJIHATH
pas3iioKEeHUE MHOTOUJIEHAa HA MHOXKHUTEIH C
MIOMOIIIBIO BEIHECEHHSI OOIIET0 MHOXKUTEIIS
3a CKOOKM M TpYHIHMPOBKOH, a Takxke ¢
npuMeHeHueM (GOpMyll  COKpalIEHHOTO

HOJJIePKAaTh MOTHUBAIIHIO AETEH K
HOJTY4EHHIO 3HAHHH,
HaJIAKUBAHUIO TIO3UTHBHBIX
MEXKJITUYHOCTHBIX OTHOIIICHHUH B
KJIacce, IOMOTal0T YCTaHOBJICHUIO
no0poxenarenbHOl aTMochepsl
BO BpeMs YpOKa;

-BOCIIUTAaHUE YBEPEHHOCTHU B cede,
OTKpBITOCTI/I nu O6HII/IT€J'II>HOCTI/I,
YMEHHsI CTaBUTh Tepe] Cco0oii
ueian mn HpOfIBJ’ISITI) I/IHI/IHI/IaTI/IBy,
OTCTauBaTh CBOE€ MHCHHUE U
NeficTBOBATh CAMOCTOSTEILHO, 03
MOMOIIIH CTaPIIUX.

BeposiTtHoc
Th H
CTATHCTHKA

34 4.

— Ywurarte uHpopMaluio,
MpeACTaBICHHYIO B TaOIUIIaX, HA
Iuarpammax;

— IlpencraBnsTh JaHHBIE B BUJIE
TaOIUIl, CTPOUTH JHArPaMMBbI
(cTonOukoBbIe (CTOIOUATHIE) U
KpYyroBBbI€) IO MacCUBaM 3HAUYCHUH.
— OnwuceIBaTh U
WHTEPIPETUPOBATH peaabHbIC
YHUCJIOBBIC/IAaHHEIE,
MpeACTaBICHHBIC B TA0IHIaX, HA
auarpammax, rpadukax.

— Mcnonb30BaTh A1 ONUCAHUS
JAHHBIX CTaTUCTUYECKHE
XapaKTEPUCTUKHU: CpeaHEE
apu(pMeTHYEeCKOe,

MeanaHa, HanOoJbIlee U HauMEHBIIee




3HA4YCHH, pa3Max.

HNmers mpexncraBieHue o
W3MEHUYMBOCTH  Ha
(bU3UIECKUX

[IPE/ICTABIICHHE 0
YCTOMYUBOCTH.

CIIy4anHOM1
npuMepax

BCJINYHH,
AHTPOIIOMETPUYECKUX  JaHHBIX;
CTaTHUCTHYCCKOM

1IEH,

HUMCTh

10

IHoBTOpEHMe-
5 4yacoB

-pabota HaJl

KakK OCHOBHOMY
JOCTHIKXCHUA

ero
npodecCuOHATHLHOTO

BOCIIMTAHHUEM
IONEHHOCTHOI'O OTHOLICHUA K TPpyaAy

croco0y

KHU3HCHHOI'O
6HaFOHOHy‘II/ISI YCJIOBCKaA, 3ajIory
YCIICHIHOIO

CaMOOIIPEACTICHUA U OLIYIICHUA
YBCPCHHOCTHU B 3aBTpAIIHCM IOHC.

TemaTH4ecKkoe NJIAHUPOBAHME ¢ OCHOBHBIMYU BH/IAMM JeAATeIbHOCTH U BOCIIMTaTeIbHasi padoTa
C Y4eTOM NpPOrpaMMbl BOCIIMTaHUsI — 8 KJiacc.

Ne Tema OcHoBHBIE Bocnurareisn
n/n pa3neia BH/IbI Has padora ¢
nporpam AeATeIbHOCT y4eTom
MBI, " MPOrpamMMblI
KOJIMYecT o0y4arommxce BOCIIUTAHUS
BO YaCOB |
1 | Auredp Koncrpynposats - BOCIHTAaHHE IIKOJBHMKA,
amyeck anreOpandeckue  BbIPAKEHUS.
CTPEMSIIErocsl y3HaBaTh YTO-TO
ue Haxonuts o0acth
.. | HOBOE,TPOSBIIS T
apoou — ompeneNeHuss  anreOpandecKoi OBOC,TPOSABJIAIOIICTO
25 yacos. JIpOOH; BBIMOJHATH YHCIOBBIE JII0003HATEIBHOCTD,  LCHSAIICTO
MOACTAHOBKHU | BBIUHUCIIATH | 3HAHMA.
3Hau€HHE APOOU, B TOM UHCIE C |- MOIEPKATh MOTHBAITUIO
CDO}?’MYJ'II/IpOBaTB OCHOBHOE | 3y, HANAKIBAHIIO
CBOICTBO anredpanyeckou
MO3UTHBHBIX MEXIMYHOCTHBIX
IpoOu M MPUMEHATh €ro s .
Mpeo6pa3oBaHs npobeir, | OTHOLICHHUIT B KIacce, OMOTaioT
BrimomnHATE ENCTBUS ¢ | YCTaHOBJICHHUIO
anredpandecKuMu npobsimu. | 100posKeNaTeIbHON  aTMOCc(eEpBI
[IpumeHaATs  TpeoOpa3soBaHus | Bo BpeMsl YpOKa;
BRIDLKCHAN UL PCIICHHUA | _pocripTaHie YBEPEHHOCTH B
3aja4. BeIpaxaTh MEPEMEHHBIC | cepe, OTKPBITOCTH 0
w3 popmyn  {PUIHUECKHX, | oGumrensHOCTH, YMEHUS
TCOMETPUHCCKHUX, CTaBUThb Hepes coOod nenn u
OTIHCHIBAIOIITNX OBITOBBIC | 1posBIsITH MHHLMATHBY,
CUTYaIH). IIpoBOZMTE | orcramBate CBOE MHEHHE W
uccieoBanus, BBIABIIATD | nejicTBOBATH  CaMOCTOSITENBHO,
3aKOHOMCPHOCTH. 0€e3MoMOIIH CTapIIuX.
@opMyJIMpOBaTh  OINpPEACIICHHUE

CTEMNEHM C LIEJIBIM TOKAa3aTEJIEM.
dopmynrpoBaTh, 3allUCHIBaTh B
CUMBOJHMUYECKUl  dopme
WUTIOCTPUPOBATh  MpUMEpPaMU
CBOICTBAa CTENEHU C LENbIM
MoKa3aTeseM PUMEHSTh




CBOMCTBA CTEIIEHU st
npeoOpa3oBaHusl BHIpAXKCHUN U
BBIUMCIICHHH. Hcmons3oBaTh
3aMUCh 4YHCENl B CTAHJAPTHOM
BHJIC VI BBIPAKEHHUS Pa3MEpOB

00BEKTOB, JUIMTEIIbHOCTH
IPOLIECCOB B OKPYXKAIOLIEM
mupe. CpaBHUBAaTh uYHUCIA U
BEJIMYMHBI, 3allUCaHHble  C

ucnonb3zoBanuem crenenu 10.

BeimonHATE  BBIUMCIEHHS €
peaIbHBIMU JTAaHHBIMH.
BBIMIOTHATE IPUKUAKY M OLICHKY
pe3ynpTaToB BBIYMCIICHH.
Pemats ypaBHeHuUs ¢ 1pOOHBIMU
Ko unreHTamu, pearh
TEKCTOBBIE 3a7a4uu

anreOpandecKuM METOIOM.

KBaaparnsie
KOpHHU —16
4acoB.

@opMyJIMpOBaTh  OIPEACIICHHUS
KBaJpaTHOIO KOpHS M3 4YHCIA.
[TpumensTs Tpaduk QyHKIHH
y= X" I HaX0XIEHUS KOpHEU
KBaJpaTHBIX YpaBHEHUH,
UCMOJb3Ys MIPU HEOOXOIUMOCTH
KQJIBKYJISATOD; IIPOBOAUTD
OLICHKY KBaJpaTHBIX KOPHEH.
CtpouTth

rpaduk byHKIHH y=V¥
JuccrefioBaTh 1o rpapuky eé
cBoiicTBa. Jloka3biBaTh CBOMCTBA
apu(MeTHYeCKUX KBaJpaTHBIX
KOpHEH; NpPUMEHATh HUX K
npeoOpa3oBaHUIO  BBIPAKEHHH.
Boruncnsate 3HA4YECHUS
BBIPAXCHUI, colepKalux
KBaJIpaTHbIE KOPHHU; BBIIOJHATH
3HAKOBO-CUMBOJINYECKHUE
JIEUCTBHSI C UCIIOJIb30BAHNEM

0003HaueHHH
U KyOMuyeckoro

KBaJIPaTHOTO
KOpHs: ¥

3 —
, V@UccnenoBaTh ypaBHEHHE
BUA X>=a. HaxoJuTh TOYHBIE U

npUOIKEHHBIE 3HAYEHUS
KBaJpaTHBIX M  KyOMUYECKHX
KOpHEH IIpH a

> 0. dopmyIupoBaTh
ONpEACIIEHUE KOPHS  TPEThEH
CTEIEHY;

HaXO/UTb; 3HAYECHUS
KyOMUYeCcKUX  KOpHEW,  mpu
HEOOXOAUMOCTH HCIIOJIB3YS

KAJIBKYJIATOP.

- YCTaHOBJICHHE JOBEPUTENIbHBIX
OTHOIICHUNA MEXIy YYHUTEIEeM U
ero YYCHHMKaMH,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY
BOCIIPUSITHIO yyaluMucs
TpeOOBaHUIl U MPOCHO yuuTEN,
NPUBJICUCHUIO WX BHUMAHUA K
o0cyxaaemMon Ha ypoke
UHPOpPMALIMY, AKTUBHU3ALUU HX
M03HABATEILHOMN JESITEIIHFHOCTH,

-BOCITUTAHUE MHUPOJIFOOMBOTO
IIKOJIbHUKA, HE 3aTeBalOIIero
KOH(QIUKTBI W CTPEMSIIEro

pemaTh CIIOpHBIE BOMIPOCHI,
npuberas K cuie.

HEC




KBagparnbie
YPABHEHHUA -
15 gacos.

Pacnio3naBsath KBaJIpaTHbIE
ypaBHEHHsI, KJacCU(DUIUPOBATH
ux. BeiBomuth dopmyny KopHE#
KBaJIPATHOTO ypaBHEHUSI.
Pemarb kBagpaTHblE ypaBHEHUS
MOJHBIE W  HETMOJHBIE.
[IpoBOaUTH npocTeinme
UCCJIEI0BAHUS KBaJPaTHBIX
ypaBHeHul. PemaTth ypaBHEHUS,
CBOJISIITUECS KBaJIPaTHBIM,
nyréM  npeoOpa3oBaHuii, a
TaKkk€ C TOMOIIbI0O 3aMEHbI
nepemenHoii. HaOmomate u
aHAJIU3UPOBATh CBA3b MEXKIY
KOpHSAMHUHU KO3 UIIMEHTaMH
KBaJPaTHOTO ypaBHEHHUS.
®opmynupoBaTh U JOKa3bIBATh
Teopemy Bwmera, a  Takke
oOpaTHasi TeopeMa, MPUMEHSTH
3TU TEOPEMBI IS

pelieHus pa3Hoo0pa3HbIX 3ajay.

Pemate  TEkcTOBBRIE  3amadyu
anreOpandecKum crmocooomM;
MEPEXOAUT  OT  CJIIOBECHOM

WHULMUPOBAHUE M TOJIEpPiKKa
HCCIIEIOBATENbCKOM NesiTelb-
HOCTM IIKOJIBHUKOB B pPaMKax
peaiv3allii UMH HWHIUBUAYalb-
HBIX W TPYNMOBBIX HCCIIEI0BA-
TENbCKUX MPOEKTOB, YTO JacT
LIKOJIbHUKAM BO3MOXHOCTh
IpUOOpPECTH HAaBBIK CaMOCTOS-
TEJIbHOTO  PEIICHUS TEOpPETHU-
4yeckoil ~ mpoOJembl,  HaBBIK
TeHepUpoOBaHus W odopmIileHUs
COOCTBEHHBIX  HJeH,  HaBBIK
YBAXXUTEIBHOTO OTHOIICHHUS K
YyXUM ujesM, ohopMICHHBIM B

paboTax JApyrux  UCCIIeJOBa-
TeNeH,  HaBBIK  IYOJHMYHOIO
BBICTYIIJICHUA nepen
ayJIuTOpHEH, apryMeHTHPO-
BaHUs u
OTCTaWBaHHUs  CBOEH  TOYKH
3peHUSI.

-BOCIIMTAaHUC NIKOJIbHHUKA,
CTPEMALLICTOCS y3HaBaThb YTO-TO

HOBOE, IPOSBJISIOIIETO
JIF0003HATEIIFHOCTh, LICHSILETO
3HaHMS.

(OpMyJIMPOBKH YCIOBUS 3a/la4yu
K anreOpanyeckol Moj eiu
IIYTEM COCTAaBIICHHS YPaBHCHUS,

peuathb COCTaBJICHHOE
YpaBHEHUE; WHTEPIPETUPOBATH
pe3ynbTar. Pacno3naBartn
KBaJpaTHBIN TPEXUJIEH,
BBISICHATH BO3MOXKHOCTh
pPa3JIOKEHUST HA MHOXUTEIH,
MIPEICTaBIIATh KBaJpaTHBIN
TPEXWIEH B BUJIE MPOU3BEICHUS
JIMHEWHBIX MHOKHUTEIICH.

IIpuMeHATh pa3InyHbIe MPUEMBI
CaMOKOHTPOJIS pu
BBIMIOJTHEHUH  [TPE0Opa30BaHUM.

[TpoBOIUTH HCCIIEI0BaHMS
KBaJPaTHBIX  YpPaBHEHHH  C
OyKBEHHBIMHU

Koa(purmenTamu, BBISIBJISITH

3aKOHOMCPHOCTHU




Cucremsl
YpPaBHeHU

14 gacos.

Onpenensth, SBISETCA JH Mapa
YUCeNl PELICHUEM YpaBHEHUSA C
JIBYMsI MIEPEMEHHBIMU;
IIPUBOAUTH IIPUMEPBI PELLICHUN
ypaBHEHUU c JIBYMSI
NEPCMCHHBIMU. Pemarn 3aJa4u,
anredpandeckoi MO/JIEbIO
KOTOPBIX ABJIACTCA YPAaBHCHUC C
JIBYMsI IEpEMEHHBIMH; HAXOIUTh

LeJIbIe peLieHus IyTEM
nepebopa.

Pacno3naBats JIMHEHBIE
YpaBHEHUSA c JIBYMs
[IEPEMEHHBIMU; CTPOUTH

npsiMble — TpaduKH JTMHEHHBIX

YpaBHEHUI; HU3BJIEKATh n3
YpaBHEHUSA BUJIA y=kx+1
UHPOPMALIMIO O  TOJIOKEHUH
psAMOit B KOOpAMHATHOU
IIJIOCKOCTH. PacnoznaBats
napajuieibHble u
MEePECEKAIOIINECS TPSIMBIE IO UX
YpaBHEHUSAM; KOHCTPYHUPOBATh
ypaBHEHUS MPSIMBIX,
napajuieIbHbIX JTAHHOM

npsMoi. Mcrionb30BaThk NMpUEMBI
CaMOKOHTPOJISL IIPH IIOCTPOECHUU

rpaduKoB JTIUHEHWHBIX
ypaBHeHuM. Pemare cuctembl
JIBYX JIMHEWHBIX YPaBHECHHU C
JIBYMsI IIEPEMEHHBIMY;
HCIIOJIb30BaTh rpaduyeckue
IIPEJICTaBICHUS TUISL
HCCIIEI0OBAHMS cucTeM
JVHEHUHBIX YpaBHEHWH; pellaTh
MPOCTEUIIINE CHCTEMBI, B
KOTOPBIX OZHO U3 ypaBHEHUH He
ABJISIETCS JUHEUHBIM.
IIpuMeHATH anreOpandeckui
amnmapar Juisl PEelIeHHs 3aa4 Ha
KOOpJAMHATHON IIJIOCKOCTH,
pemiatb  TEKCTOBBIE  3a/1adu
anredpandecKkum crocoboM;
MEepEeXOAUTh  OT  CIIOBECHOM
(bopMynHpOBKH yCIIOBUS
3amaun K  anredpandecKkou
MOJEIIU IIyTEM

COCTaBJICHUS CUCTEMBI
YpaBHEHHI; pemars
COCTABJICHHYIO CUCTEMY

YpaBHEHHI; HMHTEPIPETUPOBATH
pe3ysbTar.

MOJJIep’KaTh MOTHUBALIUIO JIETEH
K TIOJIYYEHHUIO 3HAHUU,
HaJTaKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHU! B
KJ1acce, MOMOraroT
YCTaHOBJICHHUIO
no00porkenaTeabHoi aTMochepbl
BO BpeMsl ypoKa;

-BOCIIUTAaHUE YBEPEHHOCTH B
cebe, OTKPBITOCTH u
OOIIUTENBHOCTH, YMEHUs
CTaBUTh Tepeln co0O Ienu u
MPOSIBIISTH WHULIUATUBY,
OTCTaWBaTh CBOE MHEHHE H
JIEUCTBOBATh CaAMOCTOSTEILHO,
0€3MOMOIIH CTAPIIIHUX.




@Dyukuun - 14
4acoB.

Boeruncnste 3HaueHne QyHKIUH,
3ajaHHBIX  (popmynamu  (Tipu
HEOOXOUMOCTH HUCIOJIb30BaTh
KaJIbKYJIATOD); COCTaBJIATh
TaOMUIbI3HAYCHUH (YHKIIUH.
Crpouth 1m0 TOYKaM rpaduKu
¢dbyakuuii. OnMCHIBaTh CBOMCTBA
¢yHKuIMM ~ HAa  OCHOBE €€
rpaduyecKoro npeacTaBIeHus.
MopnenupoBaThb peanbHbIe
3aBUCUMOCTH  (opmynamMu U
rpa¢pukamu.. CTpOUTb peueBbIC
KOHCTPYKLUU c
HCIIOJIb30BaHUEM

(G YHKIIMOHATILHOM
TepMuHosiorud. Mcnose3oBaTth
KOMITBIOTEPHBIE IPOTPaMMBI JIJIs
1o- CTPOECHUS rpaduKoB
byHKIMH, Ui UCCIeTOBaHUS
IIOJIOKEHUH HAa KOOPJAMHATHOMU
IJIOCKOCTH TpadukoB (GyHKIMH
B 3aBHUCUMOCTHM OT 3HAYEHUM
KO3(DPUIMEHTOB, BXOIAINIUX B
dbopmyny .Pacrio3HaBaTh BUIBI
M3Yy4aeMbIX (byHKIIHIA.
[TokaspIBaTh CXEMAaTHYECKU
pacmojoKeHue Ha
KOOPJAMHATHOMN TIOCKOCTH
rpadukoB JTUHEHHON u
obpartHoM
MPOMOPLUOHATLHOCTH (DYHKIUI
B 3aBHCUMOCTH OT 3HA4YCHHI
KOd(h(UIIMEHTOB, BXOIAIMIUX B
¢opmynbel. Crpoutb rpaduxu
M3Yy4aeMbIX GbyHKIH;
OTIHMCHIBATh MX

CBOMCTBA.

- BOCIHUTAHHE I[[CHHOCTHOT'O
OTHOIIIEHHUA K 3HAaHUsAM KakK
UHTEIUICKTYaJIbHOMY  pecypcy,
obecrieunBarormemMy  Oymyiiee
YeloBeKa, Kak  pe3ysbTary
KPOIIOTIUBOTO, HO
YBJIEKATEIBHOTO y4e0HOro
Tpyaa

BepositHocT
bH
CTATHCTHUKA -
9 yacos.

XapakTepHu3oBaTh YHCIIOBBIE
psAABl C MOMOUIBIO Pa3IMYHbIX
CpEIIHUX. Haxonuts
BEPOATHOCTH  COOBITUH  IpHU
PaBHOBO3MOXHBIX UCXOMAX;
peliaTh 3aa4d Ha BBIYMCIICHUE
BEPOATHOCTEH C NPUMEHEHUEM
KOMOMHATOPUKH. Haxoauts
reOMETPUUYECKUE

BEPOATHOCTH.

- pabora BOCITUTAHUEM
[IEHHOCTHOTO  OTHOIIEHUS K
TpyAy KaKk OCHOBHOMY CIOCO0Y
JOCTHKEHUS

HaJ

KHU3HCHHOI'
o Omaromosyynss  4YeJOBEKa,
3aJI0Ty ero

YCHEITHOT
0
npogecCuoHaIBLHOTO
CaMOOIIPeICIICHHS u
OLIYIIECHHS YBEPEHHOCTH B

3aBTpaIIHEM JTHE

IHoBTOpEHUE —
9
4acos.

KirroueBsle TeMBI Kypca
«Anrebpa» - 8 kiacc.
Anrebpanueckue

JpoOu, KBaJipaTHbIE ypaBHEHUS,
CHCTEMBI ypaBHEHUH, (PyHKITUH.

-BOCITUTAHUE YBEPCHHOCTH B
ce0e,0TKPBITOCTH U
OOLTUTENTLHOCTH, YMEHHS CTABUTH
nepes coOoi e U MPOSIBIISTH
WHUITMATHBY, OTCTAaNBaTh CBOE
MHEHWE HJIeHCTBOBATh
CaMOCTOATENLHO, 0€3ITOMOIIH




CTapILIuX.




TemaTnuyeckoe NJIAHNPOBAHHME C OCHOBHBIMHM BHIAMHU /IeATEJIbHOCTH M BOCIIUTATE/IbHAsA padoTa
€ YU4eTOM NporpaMMbl BOCIUTaHusi — 9 KJjacc.

Ne Tema OcHOBHBbIE BH/bI 1eAT€TbHOCTH BocnuraresnsHnas pa6ora ¢
n/n pasnesa o0y4yaromuxcs Y4€TOM NpOrpaMMbl
NPOrpaMmsli, BOCIIMTAHUS
KOJINYeCTBO
4acoB
1 HepaBencTBa. | 3HaTh METO/Ibl PELICHUS YPAaBHEHHUI: - YCTaHOBJICHHE JIOBEPUTEIbHBIX
a) pa3JIoKeHUE Ha MHOXKUTEIH; OTHOLICHUHA MEXIYy Y4YUTENIeM H
0) BBe/IeHUE HOBOW IIEPEMEHHOI; ero YUCHHMKaMH,
B) rpad4ecKuii crocoo. CHOCOOCTBYIOIUX  TO3UTUBHOMY
VYMets peniatb Lelible YpaBHEHUs | BOCHIPUATHUIO yyaluMucs
METO/I0M BBEJCHUS HOBOW IIEPEMEHHON TpeOoOBaHUIl W MpochbO yduTens,
Pemate cuctembl 2 ypaBHeHMH ¢ 1 |mpuBle€YEHHIO HMX BHHUMaHHS K
nepeMeHHOH rpadudeckuM crocodom oOcyxaaemMon Ha ypoKe
Pemate 3amaum  «Ha paboTy», «Ha |MH(OpManUM, AaKTHUBU3ALMU UX
JBYDKEHUE» U APYTHE NI03HABATEILHOM JCITETBHOCTH;
COCTaBJICHUEM CHCTEM YpaBHEHUI -BOCTIMTaHHE MUPOIIFOONBOTO
IIKOJbHHUKA, HE  3aTEBAIOIIECTO
KOH(QIJIUKTBl | CTpeMsIILEro
pemaTh CIOpHBIE BOMIPOCHI, HE
npuoeras K Cuie.
2 KBagparnuna | 3HaTb OCHOBHbIE CBOMCTBa (yHKIUH, | - BOCIIUTaHUE HIKOJIbHUKA,
A pyHKIHS. YMETH HaXOauThb MPOMEXKYTKH | cTpeMsIerocss y3HaBaTh YTO-TO
3HAaKOIOCTOSTHCTBA, BO3DACTaHHA, | yopoe, NPOABIITIONIEr0
yObIBaHUS (QYHKIMH
110003HATETBLHOCTD, LEHSIIET0
Haxomuts o00macTh  ompeneneHus u
o6nacTh 3HAaueHMH (yHKIMM, upTath | o AHAA 5
rpaduk QpyHKIMHK - MOAJIep’KaTh MOTHBALMIO JleTeH
Pemiate KBaJIpaTHEIE ypaBHEHHUS, | K TIOJTYICHHUIO 3HaHWM,
OIPEIEIISITH 3HAKU KOPHEH HaJIQKUBAHHIO O3 THBHBIX
BeImonHATE  pa3nokeHHe KBAAPATHOTO | yeskIMYHOCTHBIX OTHONICHWH B
TcpeaneHa Ha MHOMKHTCIH , | KJ1acce, MOMOTaloT yCTaHOBJICHHIO
,BESZI;;MBFP agux q)YHKHEEOCTg;?;;Ie no0poXxenaTenbHOH — aTtMoc(epbl

npeoOpazoBaHus rpaduKoB PyHKIHI
YMeTh CTpouTh rpa@uk KBaIpaTUYHOU

¢GbyHKUIMM,  BBIIOJMHATH  IpOCTEHINNE
npeoOpa3zoBanus rpadukoB QyHKINN
Crpoutsb rpadux KBaJIpaTUYHOM

GyHKIUWY HAXOIUTh 1O TpaduKy HYITH
(byHKINU, TPOMEXYTKH, TJe QYHKIUSI
NpPUHUMAET MTOJIOKUTEITLHBIE u
OTpHIIATENIbHbIE 3HAYECHUSI.

YMeTh pa3iaoKUTh KBaJAPaTHBIN TPEXUICH
Ha MHOKUTEH.

YMeTh pemaTth KBaJpaTHOE YpaBHEHHUE.
YMeTh pemate KBaJpaTHOE HEPaBEHCTBO

BO BpeMs YpOKa;
-BOCIIUTaHUE YBEPEHHOCTH B ceOe,
OTKPBITOCTU U OOIIUTENHHOCTH,
YMEHMSI CTaBUTh Iepes coOoii
HeId U TPOSIBJIATE MHUIUATUBY,
OTCTaMBaTb CBOE MHEHUE U
JIeCTBOBATh CaMOCTOSTENIbHO, 0€3
MTOMOIIY CTAPIINX.




anreOpanyeckuM  COcoOOM.  YMeTh
pelmaTb  KBaJpaTHOE HEPAaBEHCTBO C
NOMOIIBI0  rpaduka  KBagpaTHUYHOU
byHKIUHA

Pemats KBaJpaTHOE HEPaBEHCTBO
METOZOM HHTEPBAJIOB. YMETh HaXOJIUTh
MHOXECTBO  3HAUEHUHW  KBAaJpaTUYHOU
byHKIHH.

YMeTh pemars HEpaBeHCTBO ax® +Bx+c>0
Ha OCHOBE CBOWCTB  KBaJpaTUYHOU

byHKIIUN
Onpenenars KOpHA N- ¥ CTENEHH, MpU

KaKMX 3HAYEHUSAX a UMEET CMBICI
BBIPA)KCHHUE

BrinonuaTe npocTenme
npeoOpazoBaHus u BBIYMCIICHHS
BBIPAKEHUH, coJIepKaIINX KOpHH,
MIPUMEHSA W3y4YECHHBIE CBOICTBa
apu(MeTUIECKOro KOpHs N-il CTETIeHH.
3HaTh CBOICTBa cTerneHen c
palMOHAIIBHBIM  TIOKa3aTElIeM,  YMETh

BBIINIOJIHATD HpOCTCﬁHIHG Hp606p330B8.HI/IH

BBIPQKEHUH, COACPKAIIMX CTETEHH C
JIPOOHBIM MOKA3aTENEM.

BoimonHsaTe npeoOpazoBaHus
BBIDAKCHUH, COJCPKALIMX CTENEHU C

I[pO6HBIM IIOKa3aTCJICM.

YpaBHenus u
CHCTEeMBI
YPaBHEHHI1.

VYMeTs peuatb 1eJble ypaBHEHHS
METOJIOM BBEJICHHS HOBOW IIEPEMEHHOI
Pemrate cuctembl 2 ypaBHeHMH C 2
nepeMEeHHBIMH TpaduIeckuM crnocooom
Pemate ypaBHEHHs C 2 epeMEHHBIMU
Croco0OM MOJICTAHOBKHU U CIOXKEHHUS
Pemares 3amaum  «Ha paboTyy,
JBYDKEHUE» U JpyTHE

COCTaBJICHUEM CHCTEM YpaBHEHUH.

«Ha

UHUIMUPOBAHUE U  IOJIEPIKKa
HCCIIEI0BATEILCKOM JIEATEIb-
HOCTHU 1IKOJIBHUKOB B paMKax
peanu3alMi WMH WHIWBUIYallb-
HBIX W TPYIIOBBIX HCCIEI0BA-
TEIbCKUX TPOEKTOB, YTO JIaCT
IIKOJIBHUKaAM BO3MOXHOCTH
IpUOOPECTH HAaBBIK  CaMOCTOSI-
TCIIBHOT'O peHIeHI/IH TGOpeTI/I-
YeCcKoi po0JIeMBlI, HaBBIK
TeHEpUPOBaHUA U  O(OPMIICHUS
COOCTBEHHBIX HJIeH, HaBBIK
YBa)KI/ITeJ'II)HOFO OTHOIICHUA K
YyKUM uaesM, ohopMIECHHBIM B
paborax  JApyrux  HCCIeIoBa-
TeleH, HaBBIK MyOJIMYHOTO
BBICTYIUICHHUs IIepe]] ayJIuTOpHEN,
apryMeHTHUPO-BaHUs 51
OTCTanBaAHUA CBO@ﬁ TOYKHN 3peHI/I$I.
-BOCIIUTAHUC IIKOJIbHUKA,
CTPEMSIIErocsl y3HaBaTh YTO-TO
HOBOE, MPOSIBIISIOIIETO
J1T0003HATEIHLHOCTD, LIEHSIIETO
3HAHUS.

Apupmernye
cKasi M
reoMerpuyec

3Hate  QopMymy N -TOo  WiIeHa
apuQMeTHYecKOil MpOrpeccuu, CBOMCTBA
YJICHOB apU(PMETUYECKON MPOrPeccHH,

- pabora Ham BOCHUTAHUEM
LIEHHOCTHOT'O OTHOILEHUSA K TPYyAY
KaK OCHOBHOMY CIIOCOOY




Kasi crocoObl  3adaHusl  apUPMETHUYECKOH | MTOCTHKEHUS YKU3HEHHOT'O
NpoOrpeccu. | IPOrpeccuu Onarornoiyiydyuss 4esjoBeKa, 3aJory
[TpuMeHsaTH POpMYITy CyMMBI N —IEPBBIX | €TO YCIIELLTHOTO
YWIEHOB apu(pMETHUEeCKOH Mporpeccuu | mpodecCHOHAITBHOTO
IIPY pELICHUH 3a]a4 CaMOONPEIEIICHNUS U OILYLIEHUS
3HaTh,  Kakasg  IOCIENOBaTEIbHOCTD | YBEPEHHOCTH B 3aBTpPALIHEM JTHE;
ABJIETCS FE€OMETPUYECKOH, YMETb | -BOCIIUTAHUE YBEPEHHOCTHU B cede,
BBISIBJISITD, SBJIACTCS JU | OTKPBITOCTH U OOIIUTEIHHOCTH,
IIOCJIEIOBATEIIbHOCTh ~ I'€OMETPUYECKOM, | yMEHUSI CTaBUTh TIepel CcoOoi
€CJIM J1a, TO HaXOAUTh HeMU W TPOSBISATH HUHULIUATHBY,
Breranciars T000H YJICH | OTCTauBaTh CBOE MHEHUE U
reoOMeTpUYECKOi IIPOrpeccuu IO | AelicTBOBATh CaMOCTOSITENILHO, 0€3
dopmyne, 3HaTh CBOMCTBA  WICHOB | [IOMOIIM CTAPIIUX.
reoOMETPUUYECKON IIPOTrpeccuu
[TpumensaTs ¢GopMmydy TNpu  pelIeHHH
CTaHJApTHBIX 33]a4
]
[pumensats  gopmyny S =i-a mpu
pEILIEHNH IPAKTUYECKUX 3a/1a4
Haxonute pasHOCTh apudMeTHUecKoit
IIPOrpeccuu
HaxonuTe cymMmMy N MEpBBIX YJIEHOB
apu@meTnyeckoil mporpeccuu. YMeThb
HaXOJUTh JI000H YjieH reoMeTpuyYecKon
IIPOrPECCUH.
HaxonuTe cymMmMy N MepBBIX YJIEHOB
r€OMETPUYECKOM  IIPOrpeccuu. YMeETh
pelarhb 3aJauu.
Cratuctuka | Ilosnb3oBarbesd dopmynoit |- paboTa HaJg  BOCHUTaHHUEM
" KOMOMHAaTOPUKHU npu BBIUMCJIEHUH | IEHHOCTHOTO OTHOIIEHUS K TPYAY
BEPOAATHOCTD. | BEPOATHOCTEH. KaK OCHOBHOMY croco0y
3Hath (OpMyJBl YHCIAa MEPECTAaHOBOK, | TOCTHIKECHUS KU3HEHHOTO
pasMelleHui, COYeTaHWd U  yMeTh | OJaromoiydusi 4eioBeKa, 3aJIoTy
M10JIb30BATHCS UMHU. ero YCIIELIHOTO
HaxonuTe BeposTHOCTH COOBITHI TpH | MPO(ECcCHOHATBHOTO
PaBHOBO3MOXHBIX  HCXOJax;  pemlaTh | CAaMOOIIPEAEIECHUSI U OLIYIICHUS
3aJa4d Ha BBIYMCIECHUE BEPOATHOCTEW C | yBEPEHHOCTH B 3aBTPALIHEM JHE;
PUMEHEHHEM KOMOMHATOPUKH.
HaxoauTs reoMeTprueckue BEpOATHOCTH.
IloBTOpEenue. | YMeTh CTpOUTHh TpaduK KBAAPATUYHOM | -  BOCIHUTAHHE  LEHHOCTHOTO
Pemenne (GYHKIMM,  BBIIOJHATH  MPOCTEHIINE | OTHOIIEHUS K  OKPYKAIOIIUM
3aaa4 no npeoOpa3zoBanus rpaduKoB PyHKITUN JTONIAM ~ Kak  Oe3yCIOBHOW
Kypcy Crpouts rpadpuk KBAJIpaTUYHOM | aOCONMIOTHOW  IIEHHOCTH,  Kak
aaredpnl 7-9 | GyHKIUN» HAXOAUTH MO TrpaduKy HYIH | paBHOIPABHBIM COLIMAJIbHBIM
(GYHKIMH, TIPOMEKYTKH, TAe QYHKIMA | mapTHEpam, c KOTOPBIMHU
MPUHUMAET MIOJIOKUTETIbHBIE 1 | HEOOXOIMMO BBICTpanuBaTh
OTpHULIATENIbHBIE 3HAUEHUS. NoOposKenaTesbHbIe "

3HaTh METO/IbI PELICHUSI YPAaBHEHUI:

a) pasyIoKeHUE Ha MHOKUTEIIH;

0) BBeileHHE HOBOW MIEPEMEHHOI;

B) rpaduueckuii crnocoo.

YMeTh pemathb NEISE YpaBHEHUs
METOJIOM BBEJIEHUSI HOBOW NIEPEMEHHOM
Pemate 3agmaum  «Ha paboty», «Ha
JBIKEHHE» W JIPYTME COCTaBIECHUEM

B3aMMOIIO/IIEPKUBAIOIIINE
OTHOLLIEHHUS, JalolIUe YeJIOBEKY
pazocThb oO1eHus "
MO3BOJIAIOIINE U30eraTh 4yBCTBA
OJIMHOYECTBA;

- TOJJEpXkKKa HCCIIeI0BaTENbCKON
ACATCIIBHOCTHU IIKOJIBHUKOB B
paMKax peaau3alui UMH




CUCTEM YpaBHECHUU WHJIUBUIYAJIbHBIX W T'PYIIIOBBIX
[TpumeHATH GOPMYILy CYMMBI N —IEPBBIX | HCCIEIOBATEIBCKUX IIPOEKTOB,

YJICHOB apu(pMeTHIecKon U | 4TO Jact IIKOJIbHUKaM
reOMEeTPUUYECKOIN IIPOrpeccuu MpH | BO3MOKHOCTh TPUOOPECTH HABBIK
peleHny 3a1a4 CaMOCTOSITENILHOTO peLeHus

TEOPETUYECKON MPOOIIEMBI, HABBIK
odopmiieHUsT COOCTBEHHBIX HJICH,
HAaBBIK YBaKUTEIHHOTO
OTHOIICHHUSI K UY)KUM HUICsIM,
oopMIICHHBIM B paboTax Ipyrux
uccienoBarTenei, HaBBIK
nyOJIMYHOTO BBICTYIUICHHS TEpen
ayIUTOpHel, apryMeHTUPOBaHUs
M OTCTaWBaHUS CBOEH TOYKH
3peHusl.

[EEN

PecypcHoe obecniedyeHre pean3anuu y4eOHoH MporpaMmsbl

. MeToauueckue mocoous

bypmuctposa T.A. Anrebpa: coopHuk pabouux mporpamm 7 — 9 kmaccel. M.: «IIpocBemienuey,
2011;

Hopodeer I'.B. Anrebpa, 7 i, ydeOHUK mia oOmeoOpazoBatenbHbIX yupexaeHui/ [.B.
Hopodee, C.b. CyBopoBa u np. — M.: IIpocBemenue, 2018. PekomennoBano MuUHHCTEPCTBOM
obOpazoBanust M Hayku Poccuiickoit denepanuu, COOTBETCTBYET O00s3aTEIbHOMY MHUHUMYMY
coJiepKaHusi OCHOBHOTO OOIIIero o0pa3oBaHMsI IO MaTEMaTHUKE.

Hopodeer I'.B. Aunrebpa, 8 ki., ydueOHMK a1 oOmeoOpa3oBaTenbHbIX yupexaenuit/ I'.B.
Hopodeer, C.b. CyBopoBa u ap. — M.: IIpoceemenue, 2018. PexomennoBaHo MuHUCTEPCTBOM
oOpa3oBanust M Hayku Poccuiickoii ®enepanuu, COOTBETCTBYET 00s3aTEIbHOMY MHHUMYMY
COJIepKaHUsl OCHOBHOT'O 00111ero 00pa3oBaHus IO MaTeMaTHKe.

Hopodeer I'.B. Anrebpa, 9 ki, ydeOHWK s oOmeoOpa3oBaTtenbHBIX yupexknaenuii/ [.B.
Hopodee, C.b. CyBopoBa u np. — M.: IIpocemenne, 2018. PekomenmoBano MuHHCTEpCTBOM
obOpazoBanust M Hayku Poccuiickoii denepanuu, COOTBETCTBYET O00s3aTEIbHOMY MHUHUMYMY
coJiepKaHusi OCHOBHOTO OOIIIero 00pa30BaHMsl IO MaTeMaTHKeE.

Munaesa C. C. Anrebpa, 7 xi.: pabouas terpais B 2 x yactsax / C. C. Munaesa, JI. O. Pocnosa.-
M.: IIpocsemenue, 2019

MumnaeBa C. C. Anre0pa, 8 ki1.: pabodast Tetpans B 2 X yactax / C. C. Munaesa, JI. O. Pocnosa.-
M.: Ilpocsemenue, 2019

Mumnaea C. C. Anre0pa, 9xJ1.: pabouas tetpaap B 2 X yactsx / C. C. Munaesa, JI. O. Pocnosa.-

M.: IIpocsemenue, 2019

Escradrena JLII. Anrebpa, 8 ki.: aupaktudeckue matepuanst / JL.I1. EBcradnesa, A. I1. Kapr .-
M.: Ilpoceenue, 2016

Kysnenosa JI.B. Anre6pa, 7 xi1.: koHTpoabsHble padboTsl/ JI. B. Ky3nenosa, C. C. Munaesa, J1.O.
Pocnosa. - M.: Ilpoceemienue, 2019

Kysnenona JI.B. Anre6pa, 8 ki1.: kouTponbshbie padotsl/ JI. B. Ky3nernosa, C. C. Munaesa, JI.O.
Pocnosa. - M.: [Ipoceemienue, 2019

Kysnenosa JI.B. Anre6pa, 9 xi1.: kouTpoasHble padboTsl/ JI. B. Ky3nenosa, C. C. Munaesa, J1.O.
Pocnosa. - M.: [Ipoceemienue, 2019.



2. DJIeKTPOHHBbIE pecypchl

e MaremaTHuecKre OJUMITHAIbI U OJTMMIIHA IHbIC 3a/1a41 JIUIsl IKOJIBHUKOB. WWW.zaba.ru
e CaiiT nogaepxku MexayHapoaHON MaTeMaTudeckoil urpbl «Kenrypy»
www.kenguru.sp.ru
e  MOCKOBCKHIA IIEHTP HEMPEPHIBHOTO MaTEMAaTHIECKOT0 00pa3oBaHus WWW.MmMCccme.ru
e VYuwmrenbckuii moptai: hitp://www.uchportal.ru/, http://www.zavuch.info/
B nomolwub coBpemeHHoMy yumuTento http://k-yroky.ru/load/6
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