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Pesynomamel usyueHus yue6Hozo npedmema
[Tnanupyembie pe3ysbTaTbl OCBOEHMS OCHOBHOM OOpa3soBaTeIbHOM IPOrPaMMbI
HauaJbHOrO  00Omiero  o6pa3oBaHMs  00eCHeynBalOT  CBSI3b  MEXIy  TpeOOBaHMSIMY,
ompenensieMbIMM  GdegepasibHbIM  TOCYJApCTBEHHbBIM  0Opa3oBaTeJIbHbIM  CTAHIAPTOM,
06pa3oBaTe/JIbHBIM IIPOIIECCOM M CUCTEMOM OLIEHKM, WUCIOJIb3yeMOM B 00Opa3oBaTeIbHOM
YUPEKOEHUM, U YUATBIBAIOTCS TIPM CO3JAaHMM OCHOBHOM 0Opa3oBaTesIbHOM IMTPOTrPaMMbl
HavaJpHOro oOIiero o6pasoBanus. B cootrBerctBum ¢ PI'OC mraHupyembie pe3ysibTaThbl
KOHKPETU3MPYIOT M YTOYHSIOT o0Ollee COAepsKaHMe JIMYHOCTHBIX, MeTalpegMeTHbIX U
MpeIMETHBIX Pe3yJIbTaTOB OOYUEHMST MJIAAIINX IITKOJIbHUKOB.
IThanupyemste pe3ynsmmamest oceoeHus Kypca «Mamemamuka»
JluunocmHusle pe3ynvmamal
Y yuawezoca 6ydym ccpopmupoeatui:
MOTMBAILIMOHHASI OCHOBA YYeOHO IesITeTbHOCTHA:
1) moHnmaHMe CMbIC/IA YUYEHUSI U IPUHATIE 06pa3iia «XOPOIIIero yueHnKa»;
2) MOJIOXKUTETIbHOE OTHOIIIEHNE K IIIKOJIE;
3) Bepa B CBOM CUJIb;
® [IeJIOCTHOE BOCIIPUSTIE OKPYKAIOIIEro Mupa, MpeacTaBjeHuss 00 MCTOPUM pPa3BUTUS
MaTeMaTUYeCKOro 3HaHMsI, POJIM MaTeMaTHUKY B CUCTEME 3HAHMIA,
® (CIIOCOOHOCTP K CaMOKOHTPOJIIO IO 3TaJOHYy, OpPMEHTalusl Ha IOHMMaHue MPUUYNH
ycIiexa/Heycrexa ¥ MCIIpaBJIeHre CBOMX OIIMOOK;
® CIOCOOGHOCTh K pedJIeKCMBHOM CaMOOIIEHKE Ha OCHOBE KpPUTEpPMEB YCIEIIHOCTU B
y4eOHOM IesiTeJIbHOCTY, TOTOBHOCTb NOHMMATh M YUUTBHIBATb MPEIJIOKEHUS U OLEHKU
yumuTesen, TOBapuIlLleil, pOAUTENEN U OIPYTUX JIIOJIEN;
® CaMOCTOSITeJIbHOCTb M JIMYHAasg OTBETCTBEHHOCTb 3a CBOM pe3yJbTaT, KaK B
MCITOJTHUTEJIbCKOM, TaK ¥ B TBOPYECKOM HesITeTbHOCTY;
® T[IpMHSTME I1IEHHOCTeN: 3HaHue, CO3MIaHue, pasBuUTHe, OpyxkOa, COTPYIHUYECTBO,
3I0pPOBbE, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3[IOPOBbIO, YMEHMe TTPUMEHSITh ITpaBuia
COXpaHEHMSI U TTOAIEPKKM CBOETO 3I0POBbSI B yUeOHOM AeSITETbHOCTH;
e yuyeOHO-TIO3HABATE/IbHBI  MHTEpPEC K  M3YYEeHMI0O MaTeMaTMKM U Ccrocobam
MaTeMaTUUeCKON AesITeTbHOCTH;
® YBAXXWUTEJIbHOE, MO3UTUBHOE OTHOIIIEHME K cebe M APYruM, OcosHaHue «SI», ¢ omHOM
CTOPOHBI, KaK JIMUYHOCTY M MHIOUBUIYATBHOCTM, @ C APYroi — KakK YaCTU KOJUIEKTUBA
KJIacca, TpaskgaHuHa cBoero OTedecTBa, OCO3HAHME U IPOSIBJIEHNE OTBETCTBEHHOCTM 3a
o06I111ee 6J1aroIoOJIyune u yCIex;
e 3HaAHME OCHOBHBIX MOpPAJbHBIX HOPM YUYEHMKA, HEOOXOOMMBIX MIJIT yCIexa B YYEeHUU, U
OpMeHTalus Ha UX MpUMeHeHMEe B yUYeOHOM AesITeTbHOCTH;
® (CTaHOBJIEHME B Mpollecce y4YeOHON HeATeIbHOCTY 3TUYECKMX UYBCTB (CThIIA, BUHBI,
COBeCTH) ¥ 3MIaTuu (MMOHMMaHMSI, TEPIUMOCTM K OCOOEHHOCTSIM JIMYHOCTU [OPYTUX
JIIOJEN, COTIEPEKMBAHMS) KaK PEryJIITOPOB MOPAJIbHOTO MIOBEIEHNS;
® (CTaHOBJIEHME B IPOIIECCE MATEMATUUYECKOW MeSTeTbHOCTU SCTETUYECKMX UYBCTB Yepes
BOCIIpUSITME  TapMOHMM  MaTEMaTMYECKOrO  3HAHMS, BHYTPeHHee  eOUMHCTBO
MaTeMaTUYeCK1X 0ObEKTOB, YHMBEPCAIIbHOCTh MaTEMaTUUECKOTO SI3bIKa;
e OBJIaZieHMe HavyaJbHbIMM HaBbIKAMM afanTalMy B AMHAMUYHO M3MEHSIOIIEMCS MUpe Ha
OCHOBe MeTojIa peIeKCMBHOM CaMOOpraHu3alni;
® OIBIT CaMOCTOSITEJIbHOM YCIIEIIHOM MaTeMaTU4eCKOM OesiTeJIbHOCTM 1O IMporpamme 4
KJj1acca.
Yuawuiica nonyuum 603morcHocms 015 popmuposaHus:
® BHYTpPEeHHE! TO3UIMM YUYEHMKA, IMO3UTUBHOIO OTHOIIEHMS K IIIKOJe, K YYEeHUIO,
BbIPaKEHHBIX B ITPe06IalaHny yueOHO-T03HABATEIbHBIX MOTUBOB;
® YCTOMYMBOV Y4YeOHO-IIO3HABATEJIbHOM MOTHMBAalMM M MHTepeca K HOBBIM OOIIMM
criocob6am pereHus 3a1ay;



MO3UTUBHOIO OTHOIIEHMS K CO3[4aBaeMbIM CAMMM YVUEHMKOM M €ro OJHOKJ/IACCHUKAMU
pe3yJbTaTam yu4eOHO esITeTbHOCTH;

aZeKBaTHOr'O TOHMMAaHMS IPUUYMH YCIEITHOCTI/HEYCIEITHOCTY YUYeOHON AesITeTbHOCTH;
IPAKIAHCKON UIEHTUYHOCTY B ITOCTYIIKAX U IeSITeTbHOCTH;

CIIOCOOHOCTY K PEIIeHMIO MOPAJbHBIX MPOOJIEM HAa OCHOBE MOPAJbHBIX HOPM, ydYeTa
MO3ULIVI ITAPTHEPOB U 3TUUECKUX TPEOOBaHMIA;

STUYECKUX YYBCTB M SMIIATUM, BBIPAKAIOIIENCS B IOHMMAHMM UYBCTB OPYTUX JIIOLEN,
comnepesXMBaHUM U ITOMOIIY UM;

CITOCOOHOCTh BOCIPUHMMATb 3CTETUUYECKYIO IIEHHOCTb MAaTeMaTMKM, €ee KpacoTy WU
rapMOHMIO;

aIeKBaTHOV CaMOOLIEHKM COOCTBEHHBIX IIOCTYIIKOB Ha OCHOBE KpPUTEPUEB POJIU
«XOpOIIIeT0 YYeHMKa», CO3[aHue WHIMBUAYAJIbHOM AuarpaMMbl CBOMX KadyeCTB Kak
YUeHMKa, HalleJIeHHOCTh Ha CaMOpa3BUTHE

MemanpedmemHole pe3ynvmamal
Pezynamuenuvie
Yuawuiica nayuumcs:

MIPUHUMATD U COXPAHATb YUeOHYIO 3a7auy;

MIPUMEHSTDb M3yUeHHbIE TIPYEeMbl CAMOMOTHBMPOBAHMS K YUEOHON NesITeTbHOCTY;
IJIAHMPOBATh B TOM UMCJIe BO BHYTPEHHEM IIJIaHE CBOIO YUeOHYIO IesTeTbHOCTh Ha YPOKe
B COOTBETCTBUM C €e YTOYHEHHOM CTPyKTypoii (15 1raros);

YUUTBHIBATh BbIIEJIEHHbIE YUMTEIEM OPUEHTVPBI IECTBMSI B HOBOM YU4eOHOM Marepuasie
B COTPYIHUYECTBE C YUUTEJIEM;

MIPUMEHSITb M3yUeHHbIE CIIOCOOBI M aJITOPUTMbI BBITIOJIHEHMSI OCHOBHBIX I1arOB y4eOHOM
e TeTbHOCTH:

- Ipo6GHOE yueOHOe IeMICTBUE;

- (DMKCUPOBaHME MHAVBUIYAJIbHOTO 3aTPYIHEHMS;

- BbISIBJIEHVE MECTa Y TIPUUMHBI 3aTPYyIHEHNUS;

- TOCTpPOeHMe IIpOeKTa BbIXOAA M3 3aTpyaHeHMs] (IIOCTAHOBKA LieJiM, BBIOOp crocoba ee
peayM3alni, COCTaBJIeHNe IJIaHa JeCTBUIA, BBIOOD CPENCTB, OINpeie/ieHl e CPOKOB);

- peanu3anys TOCTPOEHHOTO MTPOeKTa 1 (PUKCMpoBaHMEe HOBOTO 3HaHMS B GOpMe 3TaJIOHA;

- YCBO€HM€e HOBOTO;

- CAMOKOHTPOJIb pe3yJibTaTa yueOHO eI TeIbHOCTH;

- CaMOOIIeHKa YuebHOI esTeTbHOCTY Ha OCHOBE KPUTEPUEB YCIIEITHOCTY;

- pasnuyaTh 3HaHME, YMEHMe, MPOEKT, IeJb, IUIaH, CII0CO0, CPEeICTBO M pe3yJbTaT Y4eOHOM
nesiTeTIbHOCTY;

BBITIOJIHSITh YYeOHbIE AEMCTBUS B MaTepUaIM30BAaHHON, MEIUITHOM, I'POMKOPEUYEBOM U
YMCTBEHHOM (hopMme;

MPUMEHSTb M3yYEHHbIE CIOCOObI ¥ QJTOPUTMbI BBITIOJIHEHMSI OCHOBHBIX IIIaroB
KOPPEKIIMOHHO [1eATeTbHOCTU:

- CaMOCTOSITe/IbHas paboTa;

- camoIipoBepKa (1o 06pasiry, Mogpo6GHOMY 06pasIly, STaJIOHY);

- (bMKCUpOBaHME OIINOKH;

- BbISIBJIEHVE TIPUYMHBI OLIOKY;

- VICTIpaBJIeHNe OIIMOKM Ha OCHOBE OOIIIEro aJiropMTMa MCITPaBIeHNs OIMOOK;

- CAMOKOHTPOJIb Pe3yJIbTaTa KOPPEKIIMOHHON IeSITeJIbHOCTH;

- CaMOOIIeHKa KOPPEKIVOHHOI JAesiTeIbHOCTY Ha OCHOBE KPUTEPUEB YCIEIITHOCTIH;

MCIIOJIb30BaTh MaTeMaTUUeCKyI0 TePMUHOJIOTUIO, MU3YUeHHYIO B 4 Kjacce, IJis OMMCAHUS
pe3yJIbTaTOB CBOEN yUeOHOU IesiTeTbHOCTH;

aZmeKBaTHO BOCIIPMHMMATD M YUUTHIBATh MPEIJIOKEHMS M OLIEHKY YUMTeJIel, TOBApUIIIEN,
ponuTesnen u APYrux JIOOei;



® BHOCUTbH HEOOXOAMMbIE KOPPEKTUBBI B IEICTBME TOC/IE €r0 3aBepIleHNs] Ha OCHOBE €ro
OIIEHKM ¥ yueTa XapaKTepa CIOeJaHHbIX OILIMOOK, MCIOJIb30BaTh MPEIJIOXKEHNS U OI€HKN
IJIS1 CO3aHMsT HOBOTO, 60Jiee COBEPIIIEHHOTO pPe3yJbTara;
® IIPUMEHSITb aJITOPUTM ITpoBeneHMs pedIeKCuy CBOel yUeOHOM AesiTeIbHOCTH!.
Yuawuiica nonyuum 603mo3cHOCIMb HAYUUMbBCSA:
e 1peo6Gpa3sOBbIBATh MPAKTUUECKYIO 3a/1aUy B ITO3HABATE/IbHYIO;
® CaMOCTOSIT€JIbHO YUYMUTHIBaTh BbIJeJEHHbIE YUMUTEJIEM OPUEHTUPHI NEICTBUSI B HOBOM
yyeOHOM MaTepuaie;
e (uKcUMpOBaTh IIAarM YTOYHEHHON CTPYKTYpbl yueOGHON mesrenbHocTM (15 1maroB) u
CaMOCTOSITEJIbHO ee peaiM30BbIBaTh B CBOEN I1€JIOCTHOCTM;
® IIPOBOAMUTH HAa OCHOBE MPMMEHEHMS 3Ta/IOHA:
- CaMOOILIEHKY YMEHMSI IIPUMEHSITh M3yUeHHbIe TPYeMbI MOJIOKUTETbHOTO CAMOMOTUBMPOBAHMST
K YUeOHOM IesaTeIbHOCTH;
- CaMOOILIEHKY YMeHUsI PUMEHSTh M3y4YeHHbIe CIIOCOObI M aJrOPUTMbI BBIMOJTHEHMS OCHOBHBIX
11IarOB YYeOHOI 1eSITeIbHOCTH;
- CAMOOIIEHKY YMEHMsI ITPOSIBJISITb OTBETCTBEHHOCTDb B YUEOHOI eI TeIbHOCTH;
- CaMOOLIeHKY YMeHMs TPUMEHSATh aJfOPUTM IpoBedeHust pedJiekKCcuyu CBOell y4ueOHOM
IesITeJIbHOCTH;
e (MKCHMPOBaTh LIATY YTOUHEHHON CTPYKTYPbl KOPPEKLMOHHONM AesteabHocTH (15 1aros)
M CAMOCTOSITEJIbHO €€ pPeasiM30BbIBaTh B CBOEN 11€JI0OCTHOCTMH;
® CTaBUTb HOBbIE YUeOHbIE 3a/1au/i B COTPYIHUYECTBE C YUUTEJIEM;
e ompefensaTb BUObI IIPOEKTOB B 3aBUCMMOCTM OT IIOCTaBJI€HHOV Y4eOHOM Leau u
CaMOCTOSITEJIbHO OCYIIIECTBJIATh IIPOEKTHYIO [IesITeJIbHOCTbD.
Ilo3naseamenvuoie
Yuawuiica nayuumcs:
® TIOHMMATh U MPUMEHSITh MaTEMaTUUECKYIO TEPMUHOJIOTUIO [IJIsT pellieHnsT YueOHbIX 3amay
10 TIporpaMme 4 KJjacca, MCIoJIb30BaTh 3HAKOBO-CHMBOJIMUECKIE CPEACTBA, B TOM UMCJIe
MOJIEJIV U CXEMBI IJIS1 pellieHus yueOHbIX 3aay;
®  BBIMNOJIHATh Ha OCHOBE M3YUYEHHbIX aJITOPUTMOB €/ ICTBUI JIOTUYECKIE OTIepalyn:
- aHaiM3 OOBEKTOB C BbIJEJE€HMEM CYIIECTBEHHbIX IPU3HAKOB, CHUHTE3, CpaBHeHUe U
KJIaccuUKALMIO 110 3aJaHHbIM KPUTEPUSIM, 00001IeHNe ¥ aHAJIOTUIO, TTOABEIeH e IO
MTOHATHE;
® yCTaHaB/JIMBAaTh IPUUYMHHO-C/IEICTBEHHbIE CBSI3M B M3y4aeMOM KpPyTe SIBJIEHUIA;
® [IpMMEHSITb B YYeOHON [esSTeIbHOCTM M3yYeHHbIe aJrOPUTMbl METONOB ITO3HAHMS:
HaOJTI0IeHMsT, MOJeIMPOBaHMS, MICCIeIOBaHNS;
®  OCYIIECTBJISITh MPOEKTHYIO NesTeIbHOCTh, MCIIOJIb3Ysl PasIMUHbIe CTPYKTYPhI IIPOEKTOB B
3aBUCMMOCTH OT y4eOHOM 1eJIN;
® TMIPUMEHSTh IMpaBuja paboThl C TEKCTOM, BBIIENATh CYIIECTBEHHYIO MH(pOpMaIlMio 13
COOOIIIEHN Pa3HbIX BUIIOB (B MIEPBYIO OUEPEAb TEKCTOB);
® IIPMMEHSITb OCHOBHbIE CIIOCOOBI BKIIOUEHMSI HOBOT'O 3HAHMS B CUCTEMY CBOMX 3HAHMIA;
® OCYIIECTBJISITh ITOMCK HEOOXOoAUMOM MHGOPMALMK IJIS1 BBIIIOJIHEHMST YUeOHbIX 3aJaHuii C
MCITOJTb30BaHMEM YUeOHOM JIMTEPATYPbI, SHIIMKIIONEAN, CIIPABOYHMKOB (BK/IFOYAst
9JIEKTPOHHbIE, IM(PPOBbIE), B OTKPHITOM MH(POPMAIMOHHOM IPOCTPAHCTBE, B TOM YMCJIE
KOHTPOJIMPYEMOM ITpocTpaHcTBe MHTepHeTa;
® OCYIIECTBJISATh 3alMCh BBIOOPOUYHOM MHOOpMamuy 006 OKpPY’KaloIIeM MUpe U O cebe
CaMOM B TOM uKcJie ¢ moMoiibio nHcTpymentoB KT, cucrematusmupoBars ee;
® OpMEHTMPOBATHCS Ha pasHOOOpasue CriocoH6OB peleHus 3a1ay;
® CTPOUTb COOOIIEHNMS, PACCy>KIeHMUsSI B YCTHOV M MUCbMEHHON (opme 06 0OBEKTe, ero
CTpPOEHMM, CBOMCTBAX M CBSI3SIX;
e BJIafeTh PSIOM OOIIMX IIPMEMOB pPelleHNs 3a1a4;



IOHMMAThb ¥ IPUMEHSITb 0a30Bble MEXIIpeOMeTHbIe IIOHSITUS B COOTBETCTBUM C
nmporpaMmont 4 Kiacca (OlLieHKa; MPUKMIKA; [OuarpaMma: KpyroBas, CTojOd4aTasi,
JIMHEeNHasT; rpaduK u 1p.);

COCTaBJIAITh M pellaTh COOCTBEHHbIE 3aJauy, IpUMMephbl ¥ ypaBHEHMS IO Mporpamme 4
KJj1acca;

MMOHMMAaTb ¥ TPUMEHSITb 3HAaKM UM CUMBOJIBI, MCIIOJIb3yeMble B y4YeOHUKe U pabouen
TeTpanu 4 Kjacca Aj1s1 OpraHusaiuy yueObHO! AesaTeIbHOCTM.

Yuam uiica noJjyyum 603MOMCHOCMb HAyYuUmuscs.

MIpOBOANTH Ha OCHOBE IIPpMMEHEHMS 3TAJIOHA:

- CAMOOILI€HKY YMeHUS IPUMEHSTb aJITOPUTM YMO3aKJIIOUeHMSI 110 aHAJIOT U,

- CaMOOLIEHKY yMeHUSI TNPUMEHSITh MeTOHIbl HaOJ/IIONEeHMsT M MCCAeNOBaHUSI [JIsl pelleHus
y4eOHbIX 3a7aY;

- CaMOOIIeHKY YMEHMSI CO37jaBaTh ¥ IPeoOpa3OBbIBATh MOJEIN U CXEMbI JJis pelleHNs] yueOHbIX

3a/1auy;

- CAMOOII€HKY YMEHMS M0JIb30BaThCS IIPMEeMaMy IIOHMMAaHUS TEKCTA;
- CTPOUTH U TIPUMEHSITh OCHOBHBIE ITpaBuJIa MOMCKa HeoOXoaMMOoM MHGbOPMaIIN;

MIPEeCTABIISITh IIPOEKTHI B 3aBMCUMOCTH OT ITOCTABJIEHHON yUeOHOI 1eJIi;

OCYIIECTBJISITh PACIIMPEHHbIM TOUCK WHGOPMALMM C MCIOJb30BAaHMEM PECYPCOB
6ubymorek u VlHTepHera;

MpeACTaB/JsITh MHGOPMAIMIO ¥ (PUKCUPOBATh €€ PasIMYHbIMM CIOCOOaMM C IIeJIbIO
nepemavn;

MMOHMMAaTh, YTO HOBOE 3HaHME ITOMOTaeT pellaTh HOBbIE 3aauyy U SIBJIIETCS] 3JIEMEHTOM
CUCTEMbI 3HAHUIA;

OCO3HAHHO ¥ MMPOU3BOJILHO CTPOUTDH COOOIIEHNS B YCTHOM U MUCbMEHHO (popMe;
OCYIIECTBJISITh BbIOOP Hambosiee 3 PEeKTUBHBIX CIIOCOOOB pellleHNs 3a/1a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX yCJIOBMIL;

CTPOUTH JIOTMYECKOE pacCykAeHue, BKJIIOYAIOIllee YCTaHOBJIEHME MIPUYMHHO-
CJIeICTBEHHBIX CBSI3€N;

MIPOM3BOJIBHO ¥ OCO3HAHHO BJIaJIeTh M3yYEHHBIMM OOLLIVMMM TTPYEMaMM pelleHNs 3a1ay;
MIPUMEHSITb 3HaHUS 10 MporpaMMe 4 Kjacca B MU3MEHEHHbBIX YCJIOBUSIX;

pemiatb TPoOJIeMbl TBOPYECKOTO ¥ IIOMCKOBOTO XapakTepa B COOTBETCTBUM C
IporpamMmmoin 4 Kjacca.

KommyHuxkamueHvie
Yuawjuiica nayuumcs:

(bUKCHpOBATh CYIIECTBEHHbIE OTJIMUMSI [OMCKYCCUMM OT CIIOpa, MPUMEHSTh IpaBuja
BeIeHUsI IMCKYCCum, GopMyIMpoBaTh COGCTBEHHYIO MMO3UIINIO;

JOMYCKaTh BO3MOXKHOCTb CYIIIECTBOBAHMSI pasHbIX TOYEK 3peHMs, YBaXkaTb UYKOe
MHEHMe, TTPOSIBJISITh TEPIIMMOCTb K OCOOEHHOCTSIM JIMUHOCTM COOECeTHNKA;

CTPEMUTHCS K COIVIACOBAHMIO Pa3JMYHbIX TIO3UIMIA B COBMECTHOM MesITeIbHOCTH,
IOrOBapMBaThbCS ¥ MPUXOOUTH K OOIIEMY peIlleHI0 Ha OCHOBE KOMMYHMKATMBHOIO
B3aMMO/IEICTBUS (B TOM UMCJIE ¥ B CUTYallUy CTOJIKHOBEHMSI MIHTEPECOB);

pacrpeniesisiTb pojii B KOMMYHUKATMBHOM B3aMMOZECTBMUM, (HOPMYIMPOBaTh GQYHKIUN
«aBTOpa», «IOHMMAIOILIETO», «KPUTUKA», «OpPraHM3aTropa» ¥ «apouTpa», MPUMEHSTb
mpaBujia paboThl B JAaHHBIX MO3UIMSIX (CTPOUTH MMOHSITHBIE )11 TapTHEepa BbICKa3bIBaHs,
3aaBaTh BOIPOCHl Ha IMOHMMAaHMe, MCIOAb30BaTh COTJIACOBAHHBIM JSTAJOH [IJIsT
000CHOBAHMSI CBOENM TOUYKM 3PEHUS U [Ip.);

aZIeKBaTHO MCIIOJIb30BaTh peveBble CPENCTBA MJI pelleHMsT KOMMYHMKATUBHBIX 3a7ad,
CTPOUTb MOHOJIOTMYECKOE BbICKA3bIBaHMeE, BJIAIETh AMAJOTMUECKOi GOpMOI peun;
MMOHMMAaTh 3HaUeHre KOMaHIHOM pabOThI IJIS MOJyUYeHNs MTOJIOKUTEIbHOTO pesysbTaTa B
COBMECTHOM JIeSITeJIbHOCTH, IIPUMEHSITD IIpaBujIa KOMaHAHOWM paboThI;



® [IOHMMAaTb 3HAYMMOCTb COTPYJHMYECTBA B KOMAaHJHOV paboTe, MPUMEHSITb IpaBWIa
COTPYIHNYECTBA;
® [IOHMMATh U MIPUMEHSITb PEKOMEHIAIIMM TI0 afanTaluy yYeHKa B HOBOM KOJUIEKTUBE.
Yuawuiica nonyuum 603mM03cHOCIMb HAYUUMBCA:
® TIPOBOAMUTH HA OCHOBE NMPMMEHEHMs ITaJIOHA:
- CAMOOIIEHKY YMEHMS MPUMEHSTb IMPaBWIa BeJeHUs JUCKYCCUM;
- CaMOOIIEHKY YMEHMS BBIMIOJIHSITh POJIM «apOuUTpa» M «OpraHm3aTopa» B KOMMYHUKATMBHOM
B3aMIMOJIEVICTBUN;
- CAaMOOIIEHKY YMeHMsI 000CHOBbIBATh COOCTBEHHYIO TTO3UIINIO;
- CaMOOILIEHKY YMeHMSI YYMThIBaTb B KOMMYHMKATMBHOM B3aMMOZENCTBUM TO3ULUU APYTUX
JIIOJIEN;
- CaMOOILIEHKYy yMeHMS y4acTBOBaTb B KOMaHIHOM paboTe M TOMOraTh KOMaH[Ee IOJYyYUThb
XOPOIINIA pe3yJibTar;
- CAMOOIIEHKY YMEHMS MPOSIBJISITh B COTPYAHMYECTBE YBAXKEHME Y TEPIIMMOCTD K IPYTUM;
- OCYIIECTBJISITb B3aMMHBI/I KOHTPOJb ¥ OKa3blBaTb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMIMOIIOMOIIIb.
IIpedmemmnuie pesynomamet
Yucna u apudpmemuueckue delicmeusi c HUMU
Yuawuiica nayuumcs:
®  BBINOJIHATD OLEHKY U MPUKMUIKY CYMMbI, pa3HOCTH, TPOU3BENEHNSI, YACTHOTO;
®  BBINOJIHATD JieJIeHVe MHOTO3HaYHOTO YMCJIa Ha ABY3HAYHOE Y TPEX3HAUHOE YMCJIO;
® TIPOBEpATb MPAaBWIbHOCTb BBIYMCIIEHUI C TOMOIIBIO aJrOpMTMa, OOPAaTHOTO AENCTBYS,
OIIEHKM, MTPUKMUIKY Pe3y/IbTaTa, BbIYMCIIEHMS Ha KAJIbKYJISITOPE;
®  BBIMOJHATh YCTHBIE BBIUYMCIEHMS] C MHOTO3HAYHBIMY UMCIaMMU, CBOISIIIIECS K JECTBUSIM
c uncyiamu B ipegesnax 100;
® BBIUMC/IATb 3HAYEHMS] YMCJIOBBIX BbIPAXKEHUI C M3yYeHHBbIMM HATypabHbIMM UMCIAMU B
npenenax 1 000 000 000, comepskammx 4-6 meiicTBumii (CO CKOOKamu 1 6e3 CKOOOK) Ha
OCHOBE 3HaHMSI PAaBWJI MTOPSIIKA BITIOJHEHNUS JENCTBUIA;
® Ha3bIBaTh [OJM, HArJSIAHO M300paskaTh C ITOMOIIBIO TeOMEeTpUYeckux ¢Guryp u Ha
YMCJIOBOM JTyYe, CPaBHMBATb JI0JIM, HAXOOUTD TOJIIO YMCJIa Y YMCJIO TIO JIOJIE;
YMTaTh ¥ 3aNMChIBATh APOOY, HAIJISIAHO M300paXkaTh MX C TIOMOIIBIO T€OMETPUUYECKUX GUTYD U
Ha YMCJIOBOM Jiydye, CpaBHMBAaThb JpoOM C OJMHAKOBBIMM 3HAMEHATesIMM M Jpodu C
OIVIHAKOBbIMU YMCJIATEJISIMA;
® HaXOAUTb YaCTb YMCJIA, YMCJIO MO €ro YaCTU U YacCTb, KOTOPYIO OJHO YMCJIO COCTaBJISIET
OT IPYroro;
® CKJIAABIBATh ¥ BBIUMUTATH APOOY C OJMHAKOBBIMM 3HAMEHATEISIMU;
® uUNTaTh M 3alMChIBaTh CMeEIIAaHHbIE YMCJIA, HATSIAHO M300paskaThb MX C IOMOIIBIO
reoMeTpuyecKux GUryp M Ha YMCJIOBOM JTy4de, BhIAEISTD LIeJTyI0 YaCThb U3 HEMPaBUIbHOM
Ipobu, MPECTaB/ISTh CMEIIaHHOEe YMCJIO B BUJIE HENPaBMJIBHOM IpoOM, CKIAgbIBaTh U
BBIYMTATh CMEIIaHHbIE YMCiIa (C OMMHAKOBBIMY 3HaMEHATeJIIMM JPOGHONM YacT);
® paCIpoCTpaHsITh M3yYEeHHbIE CBOVCTBA apuUGMETUUYECKUX AEMCTBUM Ha MHOMXKECTBO
Ipobeii.
Yuawuiica nosyuum 603mo3cHOCIMb HAYUUMBCA:
®  CaMOCTOSITEJIbHO CTPOUTb M MCIIOJIb30BaTh aJTOPUTMbI M3YUYEHHBIX CJIy4aeB YCTHBIX U
MMMCbMEHHBIX [EMCTBUII C MHOTO3HAUHBIMM UMCJIaMM, JpPOOSIMM UM CMeIIaHHbIMU
YMCIaMu;
®  BBINOJHATD JieJIeHre KPYTJIbIX ynces (C OCTaTKOM);
® HaXOAUTb MPOLIEHT YMCJIa U YMUCJIO 110 ero MPOLIeHTY Ha OCHOBE OOIIMX MPaBMUJT pelleH s
3a/1a4 Ha YacTu;
® CO31aBaTh U MPEACTABJIATh CBOV MPOEKT IO UCTOPUM Pa3sBUTHS MPEICTABIEHUIA O IPOOSIX
U JEeMCTBUI C HUMM;



pellaTh IpUMepPhI Ha MOPSIIOK JECTBUIA C IPOOHBIMY UMCIOBBIMM BhIPAsKEHUSIMMU;
COCTaBJIATH M pellaTh COOCTBEHHbIE IpPUMEpPbl Ha WM3yYEeHHbIe CJIyyau [IOeNCTBUI C
YMCIaMUA.

Pab6oma ¢ mexcmosstmu 3adauamu
Yuawuiica nayuumcs:

CaMOCTOSIT€JIbHO ~ aHaJAM3MpPOBaThb  3afauyy, CTPOUTb MOIeNM, IUJIAHUPOBAaThb U
peasM30BbIBaTh peIleHNs, MOSICHSITh XO/, PelleHus], TPOBOAUTD MOUCK Pa3HbIX CIIOCOOOB
pellleHNsi, COOTHOCUTb IIOJIyYeHHbBIVI Pe3yJbTaT C YCJIOBMEM 3aJayy, OIEHMBATb €ro
npaBgonogobue, peliaTh 3afa4n C BOIIPOCAMY;

pelllaTh COCTaBHbIe 3amauyM B 2-5 AENCTBUII C HATypaJbHbIMM UMCJIaMM HAa CMBICIT
apubMeTUUeCKNX AeNCTBUIA, PA3HOCTHOE ¥ KPaTHOE CpaBHEHMEe, paBHOMEPHbIE MTPOIIECChI
(Bupma a = bc);

peliaTh 3aauM Ha MpUBeJeHMe K eaMHuIle (YUETBEPTOE MPOTOPIMOHAIBHOE);

pelllaTh MPOCTble ¥ COCTaBHbIE 3amauu B 2-5 AENCTBMII Ha CJIOKeHMe, BbIUMTaHUE U
pPa3sHOCTHOe CpaBHeHMe Ipobeii M CMellIaHHbIX UMCeT;

peliaTh 3a5auM Ha HaxXOKeHMe JOJIM YMCIa U YMCIIa 110 ero JoJie;

peliaTh TPY TUIIA 33a4 HA ApOOU: HAXOKAEHME YacTy OT UMCja, Yucya 1Mo ero 4acTu u
Ipo6y, KOTOPYIO OAHO UMCJIO COCTABJISIET OT APYTrOTO;

periaTh 3aJauM Ha OJJHOBPEMEHHOE PaBHOMEPHOE IBVKEHME IBYX OOBEKTOB (HaBCTPEUy
IpyT HOpyry, B IIPOTUBOIIOJIOKHBIX HAIlpaBJIEHUSIX, BIOTOHKY, C OTCTaBaHMEM):
ompeneseHe CKOPOCTM COVDKEHMSI M CKOPOCTM YOAJIEHMs, PACCTOSHUS MEKIY
IBVDKYIIMMUCS OOBbEeKTaMM B 3aJJaHHbII MOMEHT BpeMeHY, BpEMEHM JI0 BCTPeYn;

peliath 3aJauM BCeX WM3YUYEHHBIX TUIIOB C OYKBEHHbIMM JAaHHBIMM M HAobOpOT,
COCTaBJIITh TEKCTOBBIE 3a1auM K 3aJaHHbIM OYKBEHHBIM BbIPasKEHUSIM;

CaMOCTOSIT€JIbHO COCTaBJIAITh COOCTBEHHbIE 3aJlauM M3y4yaeMbIX THUIIOB IO 3aJaHHON
MaTeMaTUUeCKOM MOAEIN — UYMCJIOBOMY M OYKBEHHOMY BbIPasK€HMIO, CXeMe, TaOJIunIIE;
IpY pelleHuy 3aJay BbIMOJHIATh BCe apudmeTndeckue HOeNCTBUS C U3yUYEHHBIMU
BeJIMYMHAMM.

Yualu uiica noJjyuum 603MOMNCHOCINb HaAyYumuscs.

CaMOCTOSATEJIbHO CTPOUTb M MCIIOJb30BATb aJITOPUTMbI M3y4dYaeMbIX CJIydaeB pelleHNMs
TEKCTOBBIX 3a4a4;

dHaJIM3MpPOBaTb, MOJEJIMPOBATbL M peliaTb TE€KCTOBbIE€ 3adaull B 6-8 ﬂeﬁCTBMﬁ Ha BcCe
N3y4YeHHbIE HEﬁCTBMﬂ C UYnucCjIamMu,

peuiathb 3amadyy Ha HaXOXOEHMEe IIPOLeHTa OT 4YMcC/ia M 4YMcijia IO €ro IIPpOLEeHTY KakK
YaCTHOrO Ccjay4das 3a4a4 Ha 4acCTu,

peuiatb 3aga4M Ha BbIUMCIIEHME IJIOIIAAM IIPAMOYTOJIBHOIO TPEYroOJIbHMKaA U nnomaneﬁ
(I)I/Ifyp, COCTaBJIEHHBIX W3 INPAMOYIOJIbBHMKOB, KBaApaTOB WM  MIPAMOYI'OJIbHBIX
TPEYroJIbHMKOB;

peniatb HeCTaHAApTHbIE 3adda4uM I10 M3ydaeMbIM TeMaM, MCIIOJIb3OBATb OJIsA pelIeHUd
TEKCTOBbIX 3a4a4 Fpa(l)I/IKI/I OBV>KEHNAI.

I'eomempuueckue ¢puzypet u eenuuuHsl
Yuawuiica nayuumcsa:

pacro3HaBaTh IPSIMOYTOJIbHBIA TPEYTOJIbHUK, €ro yrJbl, CTOPOHBbI (KaTeTbl U
TUIIOTEeHY3Y), HAXOOUTh €r0 IJIOLIAAb, OMMPAsCh HA CBSI3b C MPSIMOYTOJIbHUKOM;
HaXOAUTb IUIONIAAM GUryp, COCTAaBJEHHBIX U3 KBaJpaTOB, IPSIMOYTOJbHUKOB U
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

HEIOCPeICTBEHHO CPAaBHMBATh YTJIbl METOIOM HAJIOKEHMSI;

MU3MEpSITh BEJIMUMHY YTJIOB Pas3IMUHbIMMU MEPKaAMU;

U3MEPSITh BEJIMUMHY YTJIOB C IIOMOII[BIO TPAHCIIOPTMPA M BbIPAasKaTh €€ B rpafycax;
HaXOAUTb CYMMY U pPa3HOCTb YTJIOB;

CTPOUTD YTOJI 3aAaHHON BEJIMUMHBI C TIOMOIIBIO TPAHCIIOPTUPA;



pacrio3HaBaTh pPa3BEpHYTHIN YTOJI, CMEXXHbIE Y BepTUKAIbHbIE YTJIbI, IIEHTPAbHbIN YTOJI
Y YTOJI, BIIMCAHHBIM B OKPY;KHOCTb, MICCJIEIOBATh MX MPOCTENIIINE CBOICTBA C IIOMOIIBIO

U3MEPEHUIA.
Yuawuiica noayuum 603mo3cHOCIMb HAYUUMbBCSA:

CaMOCTOATE/IbHO YCTAaHaBJIMBATb CHOCO6bI CpaBHEHUA VYIJIOB, WMX W3MEPEHUd u
IIOCTPOEHMS C ITIOMOILBIO TPAHCIIOPTUPA,

npn ucciaeqoBaHUN CBOI7[CTB reoMeTpm4eCKmx cbnryp C IMOMOIIbIO ITPAKTUYECKUX
M3MEepeHUi1 U MpeIMEeTHbIX Mojiesieil GOpMyIMpPOBaTh COOCTBEHHbIE TUIIOTE3bI (CBOVICTBO
CME>XHBbIX n BEPTHUKAJIbHBIX YI‘J'[OB; CBOfICTBO CYMMbI yTJ'IOB TpGYI‘OIIbHI/IKa,
YETbIPpEXYTI'OJIbHMKA, IISATUYI'OJIbHUKA, CBOI7'ICTBO HEHTPAJIbHbIX M BIIMCAHHbIX YIJIOB U
ap.);

gejiaTb BbIBOO O TOM, UTO BbISIBJIEHHDbIE CBOI‘/JICTBa KOHKPETHbIX d)I/II‘yp HeJIb34
pacCripoCTpaHMUTb Ha BCE€ IeOMEeTpUUYECKHne d)I/II‘ypr OJAaHHOI'O TUIId, TaK KaK HEBO3MO>KHO
N3MEPUTDH Ka)}(,ILYIO "3 HUX.

Benuuunst u 3asucumocmu medxicdy Humu
Yuawuiica nayuumcs:

MCITO/Ib30BaTh COOTHOILIEHMS MEXIY W3YUYEHHbIMM eOVHUIAMM [JIMHBI, TUIOLIAIMN,
06'beMa, MacChl, BpEMEHY B BbIYMC/IEHMSX;

MpeobpasoBbIBaTh, CpPaBHMBATb, CKJAAbIBATb M BbIUYMTATb OMHOPOJHbBIE BEIUUMHBI,
YMHOKAaTbh U IeJINTh BEJIMUMHBI Ha HATYPabHOE UMCJIO;

MCITOJTb30BaTbCSl HOBBIMYM €IVMHUIIAMM TIJIOIIAAN B PSIAY M3YUeHHbIX egyHul — 1 mm2, 1
cvm2, 1 om2, 1 m2, 1 a, 1 ra, 1 km2; mpeoOGpa3oBbIBaTh MX, CPABHUBATb U BBIMOJHSITh
apubMeTUUeCKIe OeMCTBUS C HUMMU;

MPOBOAUTL OLIEHKY IUIOIIAAY, MPUOIMKEHHOE BBIUMCIIEHNE IUIOMIAZEeN C TIOMOIIbIO
MaJIeTKY;

YCTaHABAMBATh B3aMMOCBSI3b MEXAY CTOPOHAMM ¥ IUIOIIAAbI0 IPSIMOYTOJIbHOTO
TPeyroJbHMKA Y BhIPaskaTh €e C IOMOILbIO ¢hopmyJibl: S = (a - b) : 2;

HaXOAUTDb II€HY IeJIeHMs IIKaIbl, MCIOJb30BaTh IIKATY [JIS OIpeneseHus 3HaYeHUs
BEJIYMHBI;

pacro3HaBaTh YMCJIOBOJ JIy4, Ha3biBaThb €ro CYIEeCTBEHHbIE IPU3HAKM, OIPEIessiTh
MEeCTO uMcJia Ha YMCJIIOBOM JIyde, CKJIaAbIBaTh ¥ BBIUYMTATh UMC/IA C TIOMOIIbIO YMCIIOBOTO
y4a;

Ha3bIBaTh CYIIECTBEHHbIE TPU3HAKM KOOPAMHATHOTO JIy4ya, OIpPEAeNITh KOOPAMHATbHI
MIPUHAAJIEKAIMX €My TOUEK C HeOTPUIATEbHbIMU 1€IbIMM KOOPAMHATAMMU, CTPOUTH U
MCIIO/Tb30BATh 1S pellieHns 3a1au GOpMyJTy pacCTOSTHUS MEKIY ero TOUKamu;

CTPOUTb  MOJEIM OJHOBPEMEHHOTO pPaBHOMEDHOTO [JBVDKEHUSI OOBEKTOB  Ha
KOODJIMHATHOM JTyUe;

HaO/MIOAATh C TOMOIIBID KOOPAMHATHOTO Jiydya M TabyMil 3aBUCMMOCTU MEXIY
BeJIMYMHAMM, OIMCHIBAIOIIMMY OJHOBPEMEHHOE PAaBHOMEpPHOE [BVDKEHUE OOBEKTOB,
CTpouTb GOpPMYyJIbI CKOpPOCTeM COMMKeHMsT U yHoajdeHusi s BceX CJIydyaeB
OIHOBPEMEHHOT'O PaBHOMEPHOT'O JIBVDKEHMS U (hOPMYJTy OIHOBPEMEHHOI'O IBVKEHUS § =
VCOJI. * tBCTP, UCIIOJIB30BaTh MIOCTPOEHHbIe (DOPMYJIBI [IJIS1 pellieHnsl 3a,aY;

pacro3HaBaThb KOOpDAMHATHBIA YrOJ, HasblBaTb €ro CyIIeCTBeHHble IPU3HAKU,
Omnpeie/isiTh KOOPAMHATBI TOUYEK KOOPAMHATHOIO Yrja M CTPOUTb TOUKM IO UX
KOOpAMHATaM;

YMTaTb M B IPOCTEMIINX CAyYassX CTPOUTb KPYroBble, JIMHENHbIE U CTOJIOUAThbIe
IuarpaMmbl;

YMTATh U CTPOUTH I'PaGUKI IBVKEHMS, OTIPEIEJISITh 0 HMM: BPEeMS BbIXOJA U MPUOBITHUS
00beKTa; HalpaBJIeHNe ero ABMKEHMUS; MECTO U BpeMs BCTPeuy C APYTUMMU OObEKTaMu;
BpeMsi, MECTO U TTPOJIOJIKUTEIbHOCTh Y KOJMUECTBO OCTAaHOBOK;



MPUIOYMbIBATh MO TrpadMKaM IBUXKEHMS] PacCKasbl O COOBITUSIX, OTPa’KEHMEM KOTOPBIX
MorJy ObI ObITH PacCMaTpUBaeMbie IpadUKN IBVOKEHNS;

MCIIOJIb30BaTh 3aBUCMMOCTM MEXIY KOMIIOHEHTaMM M pe3yJibTaTaMu apubMeTnYecKmuX
IEeVCTBUIA JJIST OIEHKY CYyMMBbI, Pa3HOCTU, ITPOU3BEIEHNS I YACTHOTO.

Yuam uiica noJjyyum 603MOMNCHOCMb HAyYuUmuscs.

CaMOCTOSIT€JIbHO CTPOUTDb IIKay C 3aJaHHOM II€HOW JejieHMsl, KOOPAMHATHBbIN JIyd,
CcTpouThb (HOpMYJSTy PACCTOSIHMS MEXAY TOUYKaMM KOOPAMHATHOTO Jiyda, (opmysry
3aBMCMMOCTY KOOPIAMHATHI JBVDKYIENCS TOUKY OT BpEMEHM OBVUKEHUS U Ip.;

HaOJTI0IaTh C MMOMOIIBIO TabJINII, YMCIIOBOTO JIydya 3aBUCUMMOCTM MEXIY IepeMeHHbIMU
BeJIMYMHAMM, BbIPAXKaTh MX B HECJIOKHBIX CIyYasX C TIOMOIIbIO GOpMYJT;

ompenensaTb o Gopmysam Buga x = a + bt, x = a — bt, BbIpasKalOIMM 3aBUCUMOCTb
KOODPJMHATHI X ABVIKYILENCS TOYKM OT BPeMEeHU IBVDKEHMS t;

CTPOUTDH M WCIOJIb30BaTh IJIS1 peleHus 3amau (GopMyJsibl pacCTOSTHUSI d MEXIy IBYMS
PaBHOMEPHO ABVDKYIIMMUCS OObEKTaMM B MOMEHT BpeMeHM t IJIs1 ABVSKEHUS HaBCTpeuy
apyr opyry (d = sO - (vl + v2) - t), B IpOTUBOIIOJOKHBIX HampaBiaeHusx (d = sO + (vl +
v2) - t), Bmorouky (d = sO - (vl - v2) - t), orcraBauuem (d = sO + (vl - v2) - t);
KOOMpOBaTh C TIOMOIIBIO KOOpPAMHAT TOYeK (Urypsl KOOPAMHATHOTO  YIJIA,
CaMOCTOSIT€JIbHO COCTaBJIEHHbIE W3 JIOMAHBIX JIMHWUM, IepelaBaTh 3aKOAMPOBAHHOE
13006paskeHne «Ha pacCTOSHME», pacii(ppPoOBbIBaTh KOJIbI;

OIpeAesISITh 10 IPadUKy IBUKEHUS] CKOPOCTY OO'bEKTOB;

CaMOCTOSITEJIbHO COCTaBJISITh IpaduKy IBVDKEHMS U MMPUIYMbIBATh 10 HUM PaCCKa3bl.

Anzebpauueckue npedcmasneH us
Yuawuiica nayuumcs:

YMTAaTh M 3alMChIBAaTh BBIPAKEHUS, copepxkalme 2-3 apudMeTUUYeCKUX IeiCTBUS,
HauMHas C Ha3BaHMSI TTOCJIETHETO Ne/iCTBUS;

3anmMcbiBaTh B~ OYKBEHHOM  Buje  IlepeMecTUTeJIbHOe,  COueTaTesibHoe U
pacrpefenuTeSbHOe CBOMCTBA CJOXKEHUS M YMHOYKeHMsI, TTpaBuia BbIYMTAHUS UMCIa U3
CYMMbI ¥ CyMMBbI M3 YMCJIa, IeJIEHUSI CyMMbI Ha UMCJIO, YaCTHBIE CJTy4Yau JeCTBUIA

c O u 1, Mcrosb30BaTh BCE 9T CBOVCTBA /151 YIIPOILEHMS BbIUMCIIEHNIA;

pacIpoCTpaHiITh M3yUYEeHHbIE CBOVCTBA apubMeTUUeCKUX [OeiCTBUI Ha MHOKECTBO
Ipobeir;

peliaTh IPOCThIe YPaBHEHMSI CO BCeMM apuMeTUUeCKUMM OeiCTBUSIMU Buaa a + x = b,
a-x=b,x-a=b,a-x=b,a:x=D>b,x:a=bB yMCTBEHHOM IU/IaHE HA YPOBHE
aBTOMAaTM3VPOBAHHOTO HAaBbIKAa, YMETb OOOCHOBBIBATH CBOWM BBIOOP AEMCTBUSI, ONMUPASCh
Ha rpaduyeckyio MOMe/lb, KOMMEHTMPOBAaTb XOJ pelleHMs], Ha3biBas KOMIIOHEHTbI
IeVICTBUIA;

peliaTb COCTaBHbIE YpaBHEHMS, CBOAMIIMECS K IIeMOoYKe MpocThix (3-4 1iara), u
KOMMEHTMPOBATh X0/ pellieHs 110 KOMIIOHEHTaM [IeCTBUIA;

YMTaTh ¥ 3alMChIBATh C IOMOIIBIO 3HAKOB >, <, >, < CTpOrue, HECTPOrue, ABOVHBIE
HepaBeHCTBa;

pelllaTh IMPOCTEHIlie HepaBeHCTBA Ha MHOKECTBE IIeJIbIX HEOTPUIIATE/bHBIX UMCes C
MMOMOIIIbIO YMCJIOBOTO JIyuya ¥ MbICJIEHHO 3aliChiBaTh MHOKECTBA MX PeIleHMIA,
MICIIOJIb3YS TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY.

Yuam uiica noJjyuum 603MOMCHOCIMb HAyYUmMsCs.

Ha OCHOBe OOIIMX CBOMCTB apubMeTUUYeCKUX IeCTBUII BHECTOXKHBIX CITyJasix:

- OTIpeesiITh MHOKECTBO KOpPHEl HeCTaHIapTHbIX YPaBHEHUI;
- YIIpomaTh GyKBEeHHbIE BbIPAKEHMS;

UCIIOJIb30BaTb 6YKBEHHYIO CUMMBOJIMKY [IOJIS O606IJ.[€HI/IH n cucremMarmusauyuu 3HAHUMI
y4Ualmxcs.

MamemamuuecKkuii a3bIK U 371eMeHMbl J102UKU
Yuawuiica nayuumcs:



pacmo3HaBaTb, YUTAaTb M NOPUMEHSITh HOBBIE CUMBOJIBI MaTeMaTUYECKOTO $3bIKa:
ob603HaueHue Aoy, ApoOu, MpolieHTa (3HaK %), 3aMMUCh CTPOTUX, HECTPOTUX, MBOHBIX
HEPaBEeHCTB C IIOMOILIBIO 3HAKOB >, <, 2, €, 3HAaK MNPUOJMKEHHOrO paBEeHCTBa,
0603HaueHue KOOPAMHAT Ha TMpsSMOM M Ha IUIOCKOCTM, KpPYroBble, CTOJIOUaTbie U
JIMHEVHbIe IYarpaMMbl, rpad@uKy IBUKEHMNS;

OIpefessTh B MPOCTEMIINX CIyYasX VCTUMHHOCTb M JIOKHOCTb BbICKA3bIBaHMIA; CTPOUTh
MIPOCTENIINE BbICKA3bIBAHMS C IIOMOIIIBIO JIOTMUYECKUX CBSI30K U CJIOB «BEPHO/HEBEPHO,

YTO ...», KHE», KECJIA ..., TO ...», KKBKIBIA», «BCE», «HANIETCSI», «BCEra», <MHOTIA», «U/UTN»;

00OCHOBBIBATb CBOU CY>XKIOeHN A, NCIIOJIb3yS U3YyYEHHbIE B 4 knacce IIpaBUiIa " CBOI‘/JICTBa,
neJiaTb JIormyecKkyne BbIBOIbI,

MNpoOBOAUTL 1104 PYKOBOACTBOM B3POCJIOIO HEC/IOXKHbIE JIOTUMYECKME PpaCCy>XOeHMN,
MCIIOJIb3Y4 JIOTUYEeCKHME OIepalun u JIOrm4eCKue CBSA3KMN.

Yuam uiics noJjiyuum 603MOMNCHOCMb HAyYuUmuscs.

0OOCHOBBIBATh B HECJIOSKHBIX CTyYastX BbICKA3bIBAHMSI OOIIEro BMa M BbICKA3bIBAHUSI O
CYIIeCTBOBAHMM, OCHOBBIBASICh HA 3IpaBOM CMBbICJIE;

pelaTh JIorm4yeckye 3aaum C UCIOJb30BaHeM Ipaduueckux Mopesieit, Tabaui, rpados,
auarpamMm Oiiepa-BeHHa;

cTpouTh (IO, PYKOBOACTBOM B3POCJOTO M CaMOCTOSITEJIbHO) M OCBaMBaThb ITPUEMBI
pellleHns 3afad JIOTMUECKOro XapakTepa B COOTBETCTBMM C IIPOI'PaMMOoii 4 Kjiacca.

Pab6oma c unpopmauueii u ananus 0aHHbIX
VYyammiica HayuYnTCA:

MCITO/Ib30BaTh [JIS1 aHa/JIM3a IIPeICTaB/IeHMs] M CUCTEMATM3alMy [JaHHbIX TaOJINIlbI,
KpYTOBbI€, JIMHEIHbIE ¥ CTOJIOUAThIe AuarpaMmMbl, TpaduKky OBMKEHMS; CPaBHUBATD C UX
IIOMOIIbIO 3HAUeHMs] BEeJIMYMH, MHTEpPIpPeTUpOBaTh OaHHble TabJull, OuarpamMm U
rpaduKoB;

paboTaTh C TEKCTOM: BBIJEJSATh YaCTM YUEeOHOTO TEKCTa — BBOIHYIO YaCTh, IJIABHYIO
MBbICJIb ¥ BaKHbIE 3aMeYaHysl, IIpyMephl, MJTIOCTPUPYIOIIME TJIaBHYIO MbIC/Ib, i BasKHbIE
3aMevaHus, IPOBEPSITh TOHMMAaHMe TEKCTa;

BBITIOJIHATH IIPOEKTHbIe paboThl 1Mo Temam: «M3 uctopun npobeit», «Couymoaornyeckuia
ompoc (Mo 3aJaHHOV WJIM CAMOCTOSITEJTbHO BBIOPAHHOI TEME)», COCTABJISITh TUIAH MTOMCKA
uHdopmaiuu; oTéMpaTh MCTOUHMKM MHGOOPMAIMK (CIIPAaBOYHUKM, SHIVMKJIOMEINNA,
KOHTPOJIMPYeMOe MPOCTpaHCTBO MIHTepHeTa M 1p.), BBIOMPATh CIOCOOBI MPeNCTaBIeHMS
uHbopMmaInu;

BBIIIOJIHATh TBOpPUYECKMEe paboTbl 1Mo Temam: «Ilepemaua uHpOpMaLyUy C ITOMOILBIO
KoopamMHaT», «I'paduku IBMsKEeHMSI»;

paboTaTh B MaTepMaJIbHOM U MHGPOPMALIMOHHON Ccpeie HauaJbHOTo 0611ero o6pasoBaHus
(B TOM umcie C yu4eGHbIMM MOJEISIMM) B COOTBETCTBMM C COJAEpsKaHMEM YueOGHOTO
npenmera «MareMmaTtuka. 4 Kjacc».

Yuam uiica noJjyuum 603MOMCHOCMb HAYUUMbCA .

KOHCITEKTMPOBATh YUeOHbIN TEKCT;
BBITIOJIHATH (1107, PYKOBOACTBOM B3POCJIOrO ¥ CAaMOCTOSITE/IbHO) BHEKJIACCHBIE IIPOEKTHbIE
paboThl, CO6MpaATh MHGOPMAIMIO B CIIPABOYHMKAX, SHIIMKJIONEANSIX, KOHTPOJIMPYEMbIX

MHTEPHET-VICTOUYHMKAX, MPEeACTaB/ATh MHGOPMAIMIO, MCIOJb3YS MMEIOIIMecs TeXHUYecKue
CpelCTBa;

MOJIb3YysICh MHbOpPMalMeit, HaAEeHHOM B Pa3IUUYHBIX MCTOYHMKAX, COCTAB/ISITb CBOU
cOoOCTBEHHbIE 3a7jauM IO ITporpaMme 4 Kjacca, CTaTh CoOaBTOpamu «3amayHuKa 4 Kiaccar,
B KOTOPBIN BKJTIOUAIOTCS JIyUIIIMe 3a1aui, MPUIyMaHHbIe YUallMMUCS;

COCTaBJIATh MOPTGOINO yueHMKa 4 KJI.

Coodeprcanue kKypca
Uwncna u apupmernueckue gerctBus ¢ aumu (200 u)



Cosoxkynnocmu  npedmemo8 unu ¢uzyp, obnadarowux o06WUM  C8OLICMBOM.
Cocmaenenue cosokynHocmu ho 3adaHHomy ceoticmey (npushaky). Bwidenenue uacmu
COBOKYNHOCMU.

CpasHeHue cosokynHocmeli ¢ NOMOWbI0 cocmasneHust nap: 6ovuie, MEHbUE, CMONbLKO
xce, bonvule (MeHbule) HA ... NOPAJOK.

CoeduHeHue cosokynHocmell 6 00HO uenoe (cnosceHue). Yoanewue uacmu
cogokynHocmu (8vtuumatue). IlepemecmumenvHoe ceoticmeo cnoxcenus cosokynHocmeti. Cessw
MeNHCAY COMHCEHUEM U 8bIUUMAHUEM COBOKYNHOCMELL.

Unciio Kak pe3ysbTaT cyeTa IMPeIMETOB U KAK pe3yabmam usmepeHust 8eaUUUH.

Oo6pasoBanne, HazBanme u 3amch umcesr or 0 go 1 000 000 000 000. ITopsimok
caemoBaHus Ipu cuere. [lecaTuuHble equMHMUIIBI cyeTa. Paspsmbl M Kiaccel. [IpemcrasieHue
MHOTO3HAUHBIX YMCEJI B BUIE CYMMbI paspsOHbIX cjaraeMbix. Ceasv medxcdy decamuuHol
cucmemoli 3anucu uucen u 0ecamuuHol cucmemou mep.

CpaBHeHMe 1 YIIOpsiTOYeHMe umcesi, 3HaKu cpaBHeHus (>, <, =, #).

CnoxkeHue, BbIUMTAHME, YMHOXEHME W JejieHMe HaTypaJbHbIX 4YMCeld. 3HaKu
apudmermueckux pemcteuin (+, -, - , : ). Ha3BaHMS KOMIIOHEHTOB ¥ pe3yJIbTaTOB
apudMeTUUECKIX IEeCTBUIA.

HarnsgHnoe n3obpaskeHne HaTypabHbIX UMCeJT U JeCTBUIA C HUMM.

Tabmuua cinoxkenust. Tabmuia yMHOKeHMs. B3anmMocBsIsb apudMeTndyecKux AeNCTBUN
(MeXXOy CJIOKeHMeM ¥ BbIUMTaHMEM, MEXAY YMHOXeHueM U nejeHueM). HaxoxkmeHue
HEM3BECTHOTO KOMIIOHEHTa apu(pMeTrUeckoro neicTBus. YacTHble Ciayday YMHOXEHUS WU
neneuus ¢ 0 u 1. HeBosmoskHocTh mesmennd Ha 0.

PasHoctHOe cpaBHeHme umcesn (6osibllle Ha..., MeHbIle Ha ...). KpaTHoe cpaBHeHMe
yycest (OOJIbIIIE B ..., MEHBIIIE B ...). leaumenu u kpamHole.

Cesa3b mexcdy KOMNOHEHmMamu u pezyibmamamu apupmemuueckux oeticmauti.

CBolicTBa CJIOKEHUSI ¥ YMHOXEHMS: IepeMeCTUTeIbHOe ¥ CcoveTaTelbHOe CBOMCTBA
CJIO’KEHUST ¥ YMHOXXEHMSI, paclpeie/IUTeIbHOe CBOVMCTBO YMHOXKEHMSI OTHOCUTEIBHO CJIOKEHUS
¥ BblumTaHus (MpaBujaa YMHOKEHMS 4Kcjia Ha CYMMY M CYMMBI Ha YMCJIO, YMCJIa HAa PasHOCTb U
pasHoCTM Ha umcio). [IpaBuia BIYMTAHMS YMC/Ia M3 CYMMBI M CyMMBbI M3 YICJIa, TeJIeHUST CyMMBbI
Y PasHOCTM Ha UMCJIO.

Henenne c ocratkoMm. KomnoHenmol defeHuss ¢ 0CMamKkoM, 83aumocesdb Mexcdy HUMU.
Anzopumm OeneHus ¢ 0CIMamxkoMm.

O1ieHKa ¥ MPUKUIKA Pe3yIbTAaTOB apudpMeTnueckux aencTBuil. MOHETHI U KYITIOPBI.

UncnoBoe BoIpaskeHue. [TOpSIOK BBIMOJHEHUST OEMCTBUIM B UMCJIOBBIX BBIPASKEHUSIX CO
ckobKamMu ¥ 6Ge3 CKOOOK. HaxoskpeHme 3HaueHMsT 4YMCIOBOrO BbIpakeHus. Mcrmosab3oBaHue
CBOMCTB apudMeTnueckux AENCTBUI [JIs1 palMOHAIM3alMM BBIUMCIEHMI (TTepecTaHOBKAa U
TPYINIMPOBKA CJIaraeMbIX B CYMMeE, MHOKUTEJIEN B IIPOU3BEIEHUN U P.).

AJITOPUTMBI ~ TIMCbMEHHOTO  CJIOKeHMSI, BbIUMTAHMsI, YMHOKEHMSI U  JeJIeHUS
MHOTO3HaYHbIX umcesl. CrmocoObl MPOBEPKM MPABWIBHOCTY BbIUMCIEHMI (aITOPUTM, 0OpaTHOE
IeliCTBMe, IPUKUIKA pe3ybTaTa, OlleHKa JOCTOBEPHOCTH, BbIUMC/IEHME Ha KaJIbKYJIITOpe).

Usmepenus u Opobu. HedocmamouHocmeb HamypaibHbuiX 4ducen OAs NpakmuuecKux
usmepenuti. ITompebHocmu npakmuueckux usmepeHull KAk UCMOYHUK pACUUpeHUss NOHAMus
uucna.

Homu. CpaBHenne gosei. HaxoskmeHue oy umcia ¥ yucia no gpose. Ipoyenm.

Hpobu. Haznaodnoe usobparceHue Opobeli ¢ nhoMOwblo 2eomempuueckux uzyp u Ha
yucnogom ayue. CpasHeHue dpobeli ¢ 00UHAKo8bIMU 3HaMeHamensamu u dpobeti ¢ 00UHAKOBbIMU
uucnumenamu. enemue u dpobu. Haxosxcdenue uacmu uucia, yucia no €20 wacmu u uacmu,
KOmopyr 00HO uucio cocmaensiem om opyzozo. Haxosxcdenue npoyeHma om uucaa u uucid no
€20 npoueHmy.

CnosceHue u evluumadue Opobeti ¢ oduHakosvimu 3HameHamenamu. IlpasunvHvie u
HenpasuibHble Opobu. Cmewannsle uucaa. Beidenenue uyenoii uacmu u3 HenpasunvHol dpobu.



Ilpedcmaenenue cmewanHozo uucna e eude HenpasunivbHol Opobu. CnoxceHue u evluumanue
CMEeWAaHHbIX uucen (C 00UHaKo8bIMU 3HAMeHamenamu OpobHoL uacmu).

Texcmoevie 3adauu (130 u)

YcioBue 1 BoOmpoc 3ajauu. Y CTaHOBJIEHME 3aBUCMMOCTM MEXAY BeauuMHaMu,
npencTaBieHHbIMM B 3amaue. [IpoBemeHue camocTosSITeIbHOrO aHanmusa 3ajgauu. [locTpoeHne
HarJISITHBIX MOJIEJIel TeKCTOBBIX 3a7au (CXeMbl, TaOauIIbl, AMarpaMMbl, KpaTKas 3amyuch U Ip.).
[TnanupoBaHue xona peleHus 3agaun. PellieHne TeKCTOBBIX 3aa4 apubMeTUUECKUM CITIOCO60M
(Mo [eiCTBMSIM C TIOSICHEHMEM, IO JEeMCTBUSIM C BOIPOCAMM, C IIOMOIIBIO COCTaBJIEHUS
BbIpaKeHMs ). Apudmerndeckye IeCTBUS C BeTMUMHAMMU
npu pemreHny 3agad. CooTHeCeHME MOJIyYEHHOTO pe3ysbTaTa C YCJIOBMEM 3a[auy, OI[eHKa ero
npaBAonogo6ms. 3anmMch pelieHys ¥ OTBeTa Ha Borpoc 3agaun. [IpoBepka pelieHns 3agadmn.

3amaun C HEKOPPEeKTHbIMM (OpMYJIMPOBKaMM (JIUIITHUMM ¥ HEMOJHBIMY TaHHBIMU,
HepeaJIbHbIMM yCI0BUsIMM). [Tpymepbl 3aay, periaeMbiX pasHbIMU CITOCOOAMIMA.

BoisBienue 3amay, MMEIOIIMX BHEIIHe pas3indHbie Gabyabl, HO OAMHAKOBOE
MaTemMaTuueckoe pelieHue (MOIesb).

[TpocTeie 3amaum, pacKpbIBAIOIIME CMBICT apu(pMeTUUecKuUx OerCTBUI (CIOKeHue,
BbIUMTAHME, YMHOKEHMe, IeJIeHMe), COoIepsKallyie OTHOIIEHMSI «Oosblle (MEHbIIEe) Ha ...»,
«bosblie (MEHbIIIE) B ...».  3aJauy, CoepsKallye 3aBUCMMOCTb MEXIY BeJIMYMHaMM Buaa a = b

C: MMyTh — CKOPOCTb — BpeMs (3amauyM Ha JBUXKeHMe), 0ObeM BBITIOJIHEHHOM pPaboThl —
MPOM3BOAUTEILHOCTD TPyda —Bpemsl (3amauM Ha paboTy), CTOMMOCTb — IIleHa ToBapa —
KOJIMYECTBO TOBapa (3agauy Ha CTOMMOCTB) U Ap. Kraccugukayus npocmoix 3a0au usyueHHwix
munoe.

CocraBHble 3amauM Ha Bce 4 apudmermueckue aeuctBus. OOIIMIA CIIOCOO aHa/IM3a U
pellleHusT COCTaBHOM 3aJauit.

3agauM Ha HaXOKIEHME «3aJyMaHHOTO YMCja». 3aJady Ha HaXOXKIEHME UMCeN II0 UX
CyMMe U pa3HOCTH.

3amauy Ha IIpUBeeHMe K eIuHuIe.

3amauy Ha orpejesieHNe Havasa, KOHIA ¥ MPOJO/DKUTETbHOCTM COOBITHS. 3amaun Ha
HaxOXX/eHue IO 1eJIOTO M 1ieJioro Mo ero mposie. Tpu Tuma 3agay Ha Apobu. 3agauu Ha
HaXOsKJieHMe MPOoIeHTa OT YMCJ/Ia M YKucsia Mo ero MpoleHTy.

3amauyM Ha OJHOBpPeMeHHOe [ABMKeHMe ABYX OOBbeKTOB (HaBCTpeuy Opyr IOpyry, B
MPOTUBOIIOJIOKHbBIX HAIPaBJIEHUSX,

BIIOTOHKY, C OTCTaBaHUEM).

IIpocmpancmeennvie omHoweH us.
I'eomempuueckue ¢puzypet u eenuuunst (60u)

OcHOBHbBIE TTPOCTPAHCTBEHHbIE OTHOIIIEHMS: BbIllle — HIKe, IIMPe — Y3Ke, TOJIe —
TOHbIIIE, CTIepeln — C3aJy, CBepXy — CHU3Y, cjieBa — crpaBa, Mexxay u 1p. CpaBHeHMe Quryp
o dbopme 1 pasmepy (BU3YyaJIbHO).

PacrniosHaBaHMe ¥ Ha3bIBaHME TeOMETPUYECKMX (OPM B OKPYKAIOIMIEM MMpe: KpYT,
KBagpaT, TPeyroJIbHUK, MpPsSIMOYTOJIbHUK, KyO, I1ap, mapasuliesienune], nupamuia, LUIMHID,
KoHyc. [TpeacTraBiieHnst 0 TVIOCKUX U ITPOCTPAHCTBEHHBIX reoMeTpuueckux durypax. Obaactu u
T'PAHUIIBI.

CocraBnenue ¢uryp wu3 dyacter u pasdbmenne ¢uryp Ha dYacTu. PaBeHCTBO
reomeTrpuyeckux ¢uryp. KoncrpynpoBanue Gpuryp m3 najaouexk.

PacrnosHaBaHme 1 n306paskeHne reoMmeTpuueckux GUryp: Touka, JmHus (Kpusas, Ipsmasi,
3aMKHYTasi ¥ He3aMKHYTasl), OTPe30K, JIyd, JIOMaHasi, yroJ, TPeyroJbHUK, YeTbIPeXyTroJIbHUK,
MSTUYTOJbHUK, MHOTOYTOJTbHUK, TIPIMOYTOJIbHUK, KBaJIpaT, OKPY>KHOCTb, KPYT, MPSIMOIA, OCTPBIN
M TYNOM YTJIbl, TIPSIMOYTOJbHbIA TPEYrOJbHUK, Ppa3BEepPHYTBbIM Yroy, CMeXHbIe YIJIbI,
BEPTUKAJIbHBIE YTJIbI, II€HTPAJbHbBINA YTOJ OKPY)XHOCTM ¥ YTOJI, BIMCAHHBI B OKPY’KHOCTbD.
[TocTpoeHue pasBepTKM 1 MoZeau Kyba U MpsIMOYToJIbHOTO Tapasuiesenumnena. Vcrnoab3oBaHue



IJIS TIOCTPOEHUM UePTEesKHbIX MHCTPYMEHTOB (JIMHEMKM, UePTEeSKHOTO YrOJbHMKA, LVPKYJIs,
TpaHCIOPTUPA).

OneMeHTbl TreoMeTpuuecKux GUIyp: KOHIbI OTpe3Ka; BepUIMHbBI U  CTOPOHBI
MHOTOYTOJIbHMKA; LIEHTP, Paguyc, AMaMeTp, XOpJa OKPYKHOCTM (Kpyra); BepIlMHBbI, pebpa u
rpaHu Kyba 1 MpsIMOYTOJIbHOTO Tapasijiesienuresna.

[TpeobpaszoBanme ¢uryp Ha miockoctu. CumMmeTpusi GUryp OTHOCUTENBHO IIPSIMOIA.
®urypsl, uMero1IMe ocb cuMMeTpun. [TocTpoeHne cuMMeTpuyHbIX GUTYP Ha KJIeT4aToil Oymare.

[TnaH, pacronoykeHnue 06bEKTOB Ha IJIaHE.

I'eomeTrpuueckue BesnuMHbI M UX u3MepeHue. [ljamHa oTpeska. HemocpencTtBeHHOe
CpaBHeHMe OTpe3KOB Mo JyuHe. V3mepeHme muuHbl oTpeska. EayHMubI AjiMHbI (MWITMMETD,
CaHTUMETD, JeLMeTp,

MeTp, KWJIOMETP) M COOTHOIIeHMss Mexny Humu. Ilepumerp. Briumcienue mnepumerpa
MHOT'OYTOJIbHMKA.

[Tnomane reomerpuueckon ¢urypsl. HemocpencrseHHoe cpaBHeHMe GUIyp MO IJIOLIAIN.
Usmepenne miomaay. Enuaniibl miomanm (KBagpaTHbIM MUJITMMETD, KBaJ[paTHbIN CAaHTUMETD,
KBaJIpaTHBIN OelMMeTp, KBapaTHbI MeTp, ap, FeKTap) M COOTHOLIeHNsI MexXny Humu. [liomanb
MPSIMOYTOJIbHUKA U TIPSIMOYTOJBHOTO TpeyroibHuKa. [IpubmmkeHHOe W3MepeHMe ILIOIIAgN
reomeTpuueckoir urypsl. OleHka roianu. VisamMepeHne moanm ¢ MOMOIIbIO MATeTKU.

O6bem reomerpuueckoit Gurypsl. EnmHunbl obbema (KyOMUeCKUn MWIIMMETD,
KyOMUYeCKMII CAaHTUMETpP, KyOMUEeCKUI OEelMMeTp, KyOMdecKuii MeTp) M COOTHOLIEHMS MEXIY
HuMK. O6peM Ky6a U PSIMOYTOIBHOTO Mapaliesienunesa.

HenocpencrseHHoe cpaBHeHMe yryoB. VM3mepenne yrios. ExynHuiia m3mepeHus: yriios:
yryioBoi rpagyc. TpaHcropTup.

[TpeobpazoBanue, cpaBHeHMe apudmeTMUecKuUX [OeiCTBUIL C TeOMeTPUUYeCKUMMU
BeJIMYMHAMM.

WccrnenoBanne CBOMCTB TreoMeTpuueckux GUIYp Ha OCHOBE aHaIM3a pe3ysIbTaToOB
M3MepeHnil reomMeTpudyeckux BeanuuH. CBOWMCTBO CTOPOH MPSMOYTroibHMKA. CBOMCTBO YTJIOB
TPeyroJIbHMKA, YeThIpeXyroabHuKa. CBOMCTBO CMeKHBIX yraoB. CBOVCTBO BepTUKAIbHBIX YIJIOB
" Ap.

Benuuunwt u 3a6ucumocmu mexicoy numu (50 u)

CpaBHeHue U yrnopsijoueHne BenuuuH. Oowuil npunyun uzmepenus éeaudunr. Eounuya
usmepenus (Mepka). 3asucumocms pezyiomama usmepenusi om evibopa mepku. CrodceHue u
sbluUmMaHue BenUdUH. Ymuooxcenue u Oenenue eenudunvl Ha yucno. Heobxooumocms evloopa
€0UHOU MepKU NPU CPABHEHUU, CTIOAHCeHUU U ebluumanuu eenudur. Ceolicmea enuyun.

Henocpeocmeennoe cpasnenue npeomemos no macce. VIsmepenue maccol. EquHuUIb
Macchl (TpaMM, KHJIOTpaMM, IIEHTHEP, TOHHA) U COOTHOIICHUS] MEXKIY HUMHU.

Henocpeocmeennoe  cpasnenue  npeomemog no  emecmumocmu.  W3mepeHue
BMECTUMOCTHU. EIMHUIIa BMECTUMOCTH: JIUTP; €€ CBSI3b C KYOUYECKUM JCIUMETPOM.

N3mepenne Bpemenu. EauHunel BpemMeHM (CeKyHAa, MHHYTA, 4ac, CyYTKH, TOM) U
COOTHOIIEHUs1 MexAy Humu. OmnpeneneHue BpeMeHU 1o yacaM. Ha3zBaHue mecsineB U JHEU
nenenu. Kanennapes. IlpeoOpa3oBaHue OJHOPOIHBIX BEJIWYUH M apuPMETHUECKUE TEHCTBUS C
HUMU.

Jons BenmuuuHbl (TIOJIOBUHA, TPETh, YETBEPTh, AEcCATasi, COTas, THICSYHAS U JIp.).
Ilpoyenm xax comas 0015 6enuyunsl, 3HaK npoyenma. dacmo eenuyunvl, 8bIpaA’CeHHAsL OPOOBIO.
IIpasunvHovle u HenpasuibHble Yacmu 8ETUYUH.

Ilouck  3axoHomepnocmeti. Habniwodenue 3asucumocmeti  MexHcoy — GeIUUUHAMU,
Guxcuposanue pe3y1bmamos HabI0eHUll 8 pedu, ¢ NOMOWbIO MadaUyY, Gopmyl, epaduKos.

3asucumocmu mexncoy KOMNOHEHMAMU U Pe3yTbmamamit apughmemuyeckux Oelucmsuil.

llepemennas eenuuuna. Bulpasicenue ¢ nepemeHHoOU. 3HaueHue GvlpadCeHUus ¢
nepemeHHOU.

Dopmyna. Popmynel nrowaou u nepumempa npsamoyeoavuuxka: S =a - b, P =(a+b) -
2. @opmyasl niowaou u nepumempa keaopama: S=a - a,P=4 - a.



Dopmyna nrowadu npsamoyeonvio2o mpeyonvhuxka S = (a - b) : 2.

Dopmyna obvema npsamoy2onvho2o napauiieienuneda: N = a - b - ¢. @opmyna obvema
Kyoa: V=a-a-a.

Dopmyna nymu s =V - t u ee aunanoeu: gopmyna cmoumocmu C = a - x, popmyna
pabomor A =W - t u Op., ux 0600UWeHHAsL 3aNUCb C ROMOWbIO opmynst a =b - C.

Hlkanvr. Yucnosou nyu. Koopounammuwii nyy. Paccmosnue medcoy moukamu
KOOPOUHAmMHo2o ayua. Pasnomepnoe osudiceHue mouex no KoOpOUHAMHOMY Y4y KAK MOOelb
PABHOMEPHO20 OBUNCEHUSL PEAIbHbIX 00bEKMO8.

Cropocmb  cOnudiceHuss U CKOpocmsv  yoaieHus 08YX 00beKmo8 Npu pPAaGHOMEPHOM
00HO8peMeHHOM O08udiceHuu. Popmynvl ckopocmu conudiceruss u ckopocmu yoanerus: veom= vl
+ V2 u vya. = V1 — v2. @opmynvl paccmosnus d mesncdy 08yms pagHOMEPHO OBUINCYUSUMUCSL
00vexmamu 6 MOMeHm 8pemeni t 0 0sudicenust Haecmpeuy opye opyey (d =s0 — (vl +v2) - t), 6
npomusononoxcuvix nanpasienusix (d = s0 + (vl + v2) - t), sdoconxy (d =s0 — (v1 —v2) - 1), ¢
omcmasanuem (d = s0 — (V1 —v2) - t). Dopmyna oonospemennozo dsudicenus: S = VcOIL.- tBCTp.

Koopounammuuuii yeon. I pagpux 0sudicenus.

Habnwoenue 3asucumocmeti medncoy Genudunamu u ux 3aNUCb HA MAMeMamuiecKkom
SA3bIKe ¢ NOMOWbIO (opmyn, mabnuy, epaguxos (Osudicenust). Onvim nepexoda om 00HO20
cnocoba ¢ukcayuu 3asucumocmeti K Opy2omy.

Anzebpauueckue npedcmasnernus (40 u)

UncioBble U 6ykseHHble 8bipaxceHus. Boiuucnenue snauenuti npocmetiuiux GYK8EHHbIX
8blpaxceHull Npu 3a0aHHbIX 3HAUEHUSAX OYKE.

PaBeHCTBO 1 HEpPABEHCTBO.

O6o6wennas 3anuce ceoticms 0 u 1 ¢ nomowpio 6ykeentwix popmyn: a > 0;a-1=1 -
a=a;a-0=0-a=0;a:1=a;0:a=0uoadp.

O6o6uienHas 3anuce cgolicme apugpmemuueckux Oelicmsull ¢ NOMOWbIO OYKBEHHbBIX
¢dopmyn: a + b = b + a — nepemecmumenvHoe caolicmeo croxcerus, (a +b)+c=a+ (b +c) —
couemamenvHoe C€8OUCMBO ClOxceHus, a + b = b - a — nepemecmumenvHoe Cc80LCMB0
ymHoxMceHus,, (a - b) - c=a - (b - ¢) — couemamenvHoe ceolicmeo ymHoxceHus, (a +b)-c=a-c
+ b - ¢ — pacnpedenumenvHoe c80LCMB0 YMHOMCEHUS (NPABUIO YMHOMNCEHUS CYMMblL HA UYUCIIO),
(@a+b)-c==(a-c)+b=a+ (b-c)— npasuno eviuumauus uucia u3z cymmst, a - (b +c) =a
- b - ¢ — npasuno eviuumanus cymmul u3 uucaa, (a + b):c=a:c+ b:c— npasuno denevus
CYMMbl HA YUCTO U Op.

Dopmyna deneHus ¢ ocmamkom: a =b -c+ r,r < b.

VYpasHenue. Kopenv ypasuenus. MHoxcecmao kopHeli. YpasHenus suda a + x =b,a - x =
bx-a=b,a-x=b,a:x=Db,x:a=b (npocmve). CocmasHvle ypagHeHus, ceodsaujuecs K
yenouke npocmoix. Pewenue HepaseHCmea HA MHOXMCECEe YENblX HEOMPUYAMETbHBIX YUCEN.
Mhnoscecmeo pewenutli Hepagencmea. Cmpozoe u Hecmpozoe HepaseHcmeo. 3Haku > , S .
eotinoe HepaseHcmeao.

Mamemamuueckuii a3vik u 3n1emenmst aozuku (20 u)

3HAKOMCTBO C CMMBOJIaMM MaTeMaTUUECKOTO SI3bIKa, MX MUCIIOJIb30BaHME JISI TOCTPOEHNS
MaTeMaTUueCKMX BbicKasbiBaHMIA. OnpenesieHre MCTUHHOCTY ¥ JIOSKHOCTM BbICKa3bIBaHMIA.

[TocTpoeHne MpOCTENIINX BbICKA3bIBAHMIA C TTOMOIIBIO JIOTUMUYECKUX CBSI30K U CJIOB ...
V/VUIA ...», €€CJIA ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKKIbIN», «BCE», KHAUTETCS», «HE».

[TocTpoeHre HOBBIX CIIOCOOOB MOEMCTBUSI UM CIHOCOOOB pelleHMs] TEeKCTOBBIX 3amad.
3HAKOMCTBO CO Crloco6amy pellieHus 3a7ay JIOTMYeCKoro Xxapakrepa.

Muooscecmso. nemenm MmHOMcecmed. 3waku € u €. 3adaHue MHOMcecmea
nepeuucaeHuem e2o 3J1eMeHmMo8 U C80LICMBoM.

ITycmoe mHos+cecmaso u ezo obosnauerue: Q. Pasuvie muoxcecmea. Juazpamma Diinepa-
Benna. IToomHoxcecmeo. 3naku C u &. Ilepeceuerue mHoxcecms. 3uak (. Ceoticmea
nepeceuenus muoxcecms. QOb6weduHeHue mHoxcecms. 3uak U. Ceoticmea o06veduHeHus
MHOXCEeCma.



Pa6oma c ungopmayueii u ananus dauuvix (40 u)

OcHoBHBIE CBOJICTBA IIpeAMETOB: I1IBeT, (opma, pasmep, Marepuas, Ha3HavYeHMe,
pacroyio)keHne, kKosmuectBo. CpaBHeHMe TIPeIMETOB M COBOKYITHOCTEM IPEIMETOB IO
CBOMCTBaM.

Onepayus. Ob6wsekm onepauuu. Pesynemam onepauuu. Onepauuu Had npedmemamu,
¢uzypamu, uucnamu. Ilpsmeie u obpamuvie onepayuu. OmuickaHue Heu3eecmHblX: 00BeKmMa
onepayuu, 8bInoHseMOl onepayuu, pesyibmama onepayuu. Ilpoepamma deiicmeuti. Anzopumm.
Jluneiinvie, paseemenenHvle u yukauueckue anrzopummsl. Cocmasnenue, 3anuct U 8bINOJIHEHUE
anzopummos pasiuuHeix sudos. CocrapieHue aHa (aropurma) moucka mHpopmaimmu. Co6op
MHGOpMAaIMM, CBSI3aHHON C IEepecyeToM IIpeIMEeTOB, M3MEpEeHMEM BeJNuMH; (PUKCUpOBaHUeE,
aHaJIM3 MOJTyYeHHOM MHGOpPMaLyy, MpefcTaBaeHne B pasHbIX (popmax.

CocraBpyieHne MOC/IeIOBAaTEIbHOCTY (LIETIOYKM) TpeaMeToB, umcesa, Guryp u ap. mo
3a[laHHOMY TTPaBUJTY.

UreHne 1 3amo/IHEHME TaOaUIIbl. AHAIN3 Y MHTEPIIpeTalys JaHHbIX TaOINUIIbI.
Knaccupuxkayus snemenmos mHoxcecmea no ceoticmey. Ynopsadouerue uHgpopmayuu.
Paboma ¢ mekcmom: nposepka NOHUMAHUSL, 8blOeNeHUE 2N1ABHOU MblCIU, CYyUWEeCMBEHHBIX

3ameuaHuli u WimloCmpupyouwux ux nNpumepos; KOHCheKmuposaHue.
Ynopsdouennutii nepebop sapuarmos. Cemu aunuii. [Tymu. [lepedo 803morcHocmell.
KpyroBble, cTon6uarbie 1 JIMHEHbIE AVarpaMMbl: YTEHMeE,
WHuTtepnperanys qaHHBIX, NOCMPOEHUE.
O60611eHMe ¥ cHcTeMaTH3alMsI SHaHU.
Iopmdponuo yuenuka.

1 knacc (132 u)
Uncna u apudpmernueckue aecTeus ¢ uumu (70)

I'pynnot npedmemos unu guzyp, obnadaroujue obwjum ceolictBoM. CocTaBjieHMe TPYIIITbI
MpeaMeTOB I10 3aJJaHHOMY CBOVMCTBY (Mpu3HaKy). Beimenenue yactu rpynmnbsl. CpasHeHue zpynn
npedmemos ¢ NOMOWbIO COCmaesieHus nap: 6onvuie, MeHbuUle, CMOIbKO Hce, bonvule (MeHbule)
Ha ... ITopsidok. CoenyiHeHMe TPYII MPEIMETOB B OOHO Iiejioe (CJIoKeHMe). YaajeHue 4acTu
TPYIIbI MTpeaMeToB (BbluMTaHue). [lepemMecTuTeIbHOE CBOMCTBO CJIOKEHMSI TPYII MPEIMETOB.
CBs13b MEX]Y CJIOKEHMEM M BbIUMTAHMEM TPYIII IPeaMeTOB. AHAIOTUSI CpaBHEHMS, CJIOKEHUS U
BBIUMTAHUS TPYIIN MIPEIMETOB CO CJIOSKEHMEM U BHIUMTAHMEM BEJIMYNH.

Uncio Kak pes3ysbTaT cueTa IPeIMEeTOB U KAK pe3yabmam usMepeHus 8eUudUH.
HasBaumus, mociaenoBaTeibHOCTh M OOo3HaueHme uucesa oT 1 go 9. HarnagHoe usobpaskeHne
UynceJl COBOKYNHOCMAMU MoOueK, Kocmamu OOMUHO, MOUKAMU HA HUCI080M ompe3ke U T. [.
[Tpempimyiiee u mocienyoiee uncio. KoanuecTBeHHbIN 1 TOPSAKOBbIN cueT. UTeHne, 3amnch 1
CpaBHEHMe 4yCeJ C TIOMOIIbIO 3HAKOB =, #, >, <.

CiiokeHMe ¥ BbIUMTAHME uMcesl. 3HaKM CI0KeHUS U BbluMTaHusa. HasBaHue KOMIIOHEHTOB
CJIOKeHUsT U BbluMTaHus. Haznsaonoe usobpasicenue CAoMCceHus U 8bIUUMAaHus ¢ NOMOWbo 2pynn
npedmemos u Ha uuciogom ompeske. CBSI3b MEKIY CIOKEHMEM ¥ BbIYMTAHMEM. 3a8UCUMOCTb
pe3yibmamos CAOHCeHUs. U 8blUUMAHUsl OM U3MEHEHUsT KOMNOHeHmos. PasHOCTHOe cpaBHeHMe
yyces (6osplille Ha..., MEHbIIIE Ha ...). HaxokmeHne HeM3BECTHOTO CJIaraeMoro, YMEHbIIIaeMOTO,
BerunTaemoro. CocraB uncen ot 1 1o 9. CyiokeHue ¥ BIUUTAHKE B IIpemenax 9.

Tabnuia cyioskenns B mpenenax 9 («tpeyrosbHasi»). Pumckue uugpuol. Angpasumnas nymepayus.
«Bonwebnwvie» uuppoi.
Uwncio u umdpa 0. CpaBHeHMe, cI0KeHME U BbunTaHue ¢ umciom 0.
Uncno 10, ero obo3HaueHMe, MeCTO B UMCJIOBOM psmy, cocTaB. CJOKeHMe U BbIUMTaHME B
npenenax 10. Mownets! 1 k., 5 k., 10 k., 1 p., 2 p., 5 p., 10 p. Vkpynuenue edunuy cuema u
usmepenus. Cuem Jdecamkamu. Haznadnoe u3zobpacenue 0ecaAmKog8 €  NOMOUbIO
mpeyzonvbHukos. UrteHue, 3ammch, CpaBHEHME, CJIOKEHME ¥ BBIUMTAHME <KPYIJIBIX HECSITKOB»
(uncesnn c HyJISIMM Ha KOHIlE, BbIpaKaloIMX IeJloe YMCJIO HAecsiTkoB). Cuem decamkamu u



edunuyamu. Haznaonoe usobpasrcerue 08ysHauHwvix uucen ¢ NOMOWbIO MPEY20JIbHUKOS8 U MOUEK.
3amMch M YTeHMe NBY3HAUHBIX YMCEJI, MPEACTaB/IeHNe UX B BUIe CYMMbI JECSITKOB M €IVMHMUII.
CpaBHeHue nBy3HauHbIX uiuces. CJIO’KeHMe ¥ BbIUMTaHMe [BY3HAUHbBIX uyces Oe3 mepexoja
yepes paspsf. AHanozus mexcdy 0ecamuuHol CUCMeMOLl 3anucu Yucesa u 0ecssmuuHol cucmemotl
mep. Tabmuia cyioskeHMs OMHO3HAUHBIX umces B mpenenax 20 («kBaapatHasi»). CrioskeHue u
BbluMTaHue B npenesax 20 ¢ mepexomoM uepes IecsiTOK.

Pa6oma c mexcmoesimu 3adauamu (20 u)

YcTHOe pellieHMe MPOCTBIX 3aa4 HAa CMbBICJ CJIOXKEHMS U BBIUMTAHUSI TIPU U3YUEHUU
umcen or 1 mo 9. 3amava, ycjioBMe M BONpPOC 3amauy. IlocTpoeHue HarsigHBIX MOZAEIen
TEKCTOBBIX 3371au (CXeMbl, CXeMaTUUYeCKue pUCyHKU U Ap.).

[TpocThie (B OOHO [eiCTBME) 3alauyM Ha CMbICJ CJOXKEHMS M BbIUMTaHMS. 3ajauM Ha
pPa3HOCTHOe CpaBHeHMe (comepskallye OTHOIIeHusI «Oosbliile (MeHbIE) Ha...»). 3amaun,
obpatHbie faHHbIM. CocTaB/ieH)e BbIpakeHMIi K TeKCTOBbIM 3afayaM. 3aauyi C HEKOPPEKTHbIMU
dbopmynmpoBKamMy (JIMIITHUMM ¥ HETTOJTHBIMY JAHHBIMM, HEpeaJIbHbIMU YCJIOBUSIMMA).

CocraBHbIe 3aauy Ha CJIOXKeHMe, BbIUYMTAHMe M PasHOCTHOe CpaBHeHMe B 2-4 MeliCTBUS.
Ananm3 3amauM U IUIaHMpoBaHMe Xoja ee perieHus. COOTHeCeHMe MOJIyYEHHOTO Pe3ysbTaTa C
YCJIOBMEM 3a[aul, OLIeHKa ero MpaBAonomo6us. 3amuch pelleHus M OTBeTa Ha BOIIPOC 3aJaull.
Apudmerndeckue IeiCTBUS C BeIMUMHAMM TP PEIIEHUY 3a/1a4.

I'eomempuueckue ¢puzypet u eenuuunst (14 u)

OcHOBHbIE TMPOCTPAaHCTBEHHbIE OTHOIIEHMS: BbIllle — HIWXKe, IIUPe — YKe, TOJIle -
TOHbIIIe, CTIEPEV — C3a1u, CBEpXY — CHM3Y, CJieBa — CrpaBa, Mexxay u np. CpaBHeHMe GuUryp mo
(opme 1 pasmepy (BU3yaJIbHO).

PacnosHaBaHMe ¥ Ha3bIBaHME TreoMeTpuYecKMX (opM B OKpY>KalOIIeM MMpe: KpyT,
KBagpaT, TPeyroJibHMK, MpPsSIMOYTOJIbHUK, KyO, Iap, mapasuliesienune], Oupamuia, LUIMHID,
KoHyc. [IpencraBieHys o MJIOCKUX ¥ MPOCTPAHCTBEHHBIX TEOMETPUYECKMUX PUTYpPaX.
CocraBienne uryp m3 uvacreir u pasbuenme uryp Ha yactu. KoHcTpympoBanme cburyp us
nasouek. Touku u muHUM (KpUBbIE, MIPSIMbIe, 3aMKHYThbIe ¥ He3aMKHYTbIe). O6acTy U rPaHMUIIbI.
Jlomanas. TpeyrosbHUK, YeThIPEXYTOJbHUK, MHOTOYTOJbHMK, €r0 BEPIIVHBI M CTOPOHBI.
Orpe3ok M ero obosHaueHue. V3mepeHue mauMHbI OTpe3ka. EOMHMIIBI IJIMHBI: CAHTUMETD,
JIelyMeTp; COOTHOIIIeHVe MeKIY HUMM.

[TocTpoenne oTpeska 3aJaHHONM IJIMHBI C MTOMOIILIO JMHeNKK. CocraBieHue Guryp us
yacren 1 pasduenmue ¢uryp Ha yactu. O6beIyiHeHME U IepecevyeHne reoOMeTpuIeckKux Quryp.

Benuuunst u 3aéucumocmu medxcdy Humu (10 u)

CpaBHeHuMe 1 ynopsimouenue BesimunH. OOIIMii TPUHIMI U3MepeHusT BeanunH. Enyania
u3MepeHus (Mepka). 3aBUCUMOCTD pe3yJibTaTa M3MepeHus: OT Bbibopa mepku. Heob6xoamocTb
BbIOOpA €IVHOI MEPKU IIPU CPaBHEHMM, CJIOKEHUM U BbIUUTaHUM BeyimuuH. CBOMCTBA BeJIMUMH.

Wsmepenne macchl. EnyHuiia Macchbl: KUIOrpaMM.

Usmepenne sBMecTuMoOCT. EqyHMIia BMECTUMOCTH: JIUTP.

ITouck 3akoHoMepHOCTei. HabmiomeHue 3aBUCHMMOCTEM MEXKIY KOMIIOHEHTaAMU U
pesyabTaTamyu apudMeTMIecKuX IeiCTBUI, nX GuKCupoBaHue B peun. YncaoBOM OTPE3OK.

Anzebpauueckue npedcmaenernus (14 u)
UreHre ¥ 3amMChb UYMCIOBBIX M OYKBEHHBIX BbIpaKeHUM B 1-2 meicTBusi 6e3 CKOOOK.
PaBeHCTBO 1 HEPaBEHCTBO, UX 3aMMCh C TIOMOIIBIO 3HAKOB >, <, = .
VYpaBHeHus Buga a + X = b, a - x = b, x — a = b, pelraemble Ha OCHOBE B3aMMOCBSI3U MEXIY
YacThIO ¥ 1IeJbIM. 3alyCh IePeMeCTUTEbHOTO CBOMCTBA CJIOXKEHUSI C MOMOIIbIO OyKBEHHOI
dbopmynbl: @ + b = b + a. 3anuch B3aMMOCBSI3M MEXKIY CIOKEHMEM M BbIUMTAHMEM C TTOMOIIIbIO
OYKBEHHBIX PaBeHCTB Bugaa+b=c,b+a=c,c-a=Db.



Mamemamuueckuii a3slK u 3nemenmst n02uku (2 1)
3HaKOMCTBO C CMMBOJIAaMM MaTeMaTM4yeckoro si3bika: umdpamu, OyKBamy, 3HaAKaMu
CpaBHEHMs, CJIOKEHMSI UM BBIUUTAHMA; UX MWMCIIOJIb30BaHME OJISI ITOCTPOEHMSI BBICKa3bIBAHMIA.
OmnpeneneHre MCTMHHOCTM ¥ JIOXKHOCTM BbICKasbiBaHMIL. IlocTpoeHue Mmofeseir TeKCTOBBIX
3aja4. 3HaKOMCTBO C 3a/layaMy JIOTMUECKOTO XapaKkTepa M CiocobaMiu X pellleHMus.

Pa6oma c ungopmauyueii u ananus oanHsix (2 u)

OcHOBHbBIE CBOJMCTBAa IIpeaMeTOB: LiBeT, ¢dopma, pasmep, MaTepuas, Ha3HaueHMe,
pacroJiokeHne, koyuectso. CpaBHeHMe MPeIMETOB U TPYIII IPEeIMETOB IO CBOVICTBAM.
Tab6smia, crpoka u crosnber; Tabauipl. UYteHne u 3amnoaHeHne tabnibl. [ToMck 3aKOHOMEPHOCTH
pasMelleHMst 06beKTOB (unces, GUryp, CMMBOJIOB) B Tabuile.

2 knacc (136 u)
Yucna u apupmemuueckue deiicmeus ¢ Humu (60 u)

[IpuemMbl YCTHOTO CJIOKE€HMSI M BBIUMTAHMSI OABY3HAUHBbIX uuces. 3alucCh CJIOXKEHUS U
BBIUMTAHMUSI OBY3HAUHBbIX UMCes] «B CTONOUK». CJIO’KeHue M BbIUMTAHME IBY3HAUHBIX YMCEN C
1epexoioM uepe3 paspsil.

Corusi. Cuer cotHsmu. HarssgHoe msobpaxkeHue coteH. UreHwue, 3ammch, CpaBHEHMe,
CJIO’KEHME ¥ BbIUMTAHME «KPYIJIBIX COTEH» (UMCeN C HY/ISIMM Ha KOHIIE, BbIpayKalolMX Iiejioe
YICJIO COTEH).

Cuer coTHSIMM, HecaTKaMu U eguuniiamu. HarysmHoe n3obpaskeHne TpexX3HaUHbIX UMCeIT.

UreHne, 3am1Ch, YIIOPSAOUYMBAHME U CPAaBHEHME TPEX3HAYHBIX UMCEJI, MX MpeACTaBIeHe B BUIE
CYMMbI COTEH, IECSITKOB M eAvHuIl (IecSITUYHbIN coctaB). CpaBHeHMe, CJIOKEHME M BbIUMTAHME
TPEX3HAYHbBIX UMCeJl. AHAJIOTUS MEKIY JEeCATUUYHOM CUCTEMOMN 3alMCH TPEX3HAYHBIX YMCEJT U
IEeCSITUYHOM CUCTEMOI Mep.
Cko6ku. [Topsimok BBITIOJIHEHMSI IEVICTBUI B BBIPASKEHMSX, COEP KAIMX CJIOKEHME U BbIUMTAHME
(co ckobramu u 6e3 Hux). CoueraTeslbHOE CBOVICTBO CJIOXKEHMSI. BblumTaHme CyMMbI M3 YMCIa.
Bbruntanme uymcia u3 cymmbl. Vcrmosb3oBaHME CBOMCTB CJIOXKEHWSI M BBIUMTAHUS [IJIST
PaLMOHATIU3ALIVI BbIUMCIEHUIA.

YMHOKeHMe ¥ [eJieHMe HATypabHbIX 4YMcesl. 3HaKM YMHOXeHus u genenus (- , ).
HasBaHue KOMITOHEHTOB ¥ pe3yJIbTaTOB YMHOKeHMS U mejienusi. ['padmueckasi MHTepIpeTanus
yMHOXeHUs1 U feneHusi. CBsI3b MeXKAY YMHOKeHMeM U pAeyeHueM. [IpoBepka YMHOKEHUS U
nenenusi. HaxoskpmeHue HEM3BECTHOTO MHOXKUTENS, OeJuMoro, nenutens. CBsi3b MeXAy
KOMITOHEHTaMM U Pe3yJIbTaTOB YMHOKEHUS U JeJIeHMS.

KpatHoe cpaBHeHMe uncen (6osbliie B ..., MEHbIIE B ...). [lenuresnn u KpaTtHble. YacTHbIE
coryyay ymHoskeHust v genenus ¢ 0 u 1. HeBosmoskHOCTh fmenenust Ha 0. [Topsimok BBIMOTHEHWST
IEeVICTBUIA B BBIPAXKEHMSIX, COIEPKAIMX YMHOKEHME U fejieHne (CO CKoOKamu 1 6e3 HUX).
[TepemecTuTEeIBHOE CBOVICTBO yMHOXeHMs. Tabiuiia yMHOKeHMsl. TabGiauuHOe YMHOKEHMe U
IeJIeHIe YMCel.

CoueraTe/lbHOE CBOJICTBO YMHOXXeHMS. YMHoXeHme u genenme Ha 10 m ma 100.
YMHOXeHMe ¥ OejieHue KpPYIJIbIX uuces. [TOpsimoK BBITTOHEHMS HEMCTBUM B BBIPASKEHUSIX,
coJiepyKallMX CJIOKeHMe, BhIYMTaHNe, YMHOKEHME U JieJieHne (Co ckobkamMu 1 6e3 HUX).

PacnipenenntenibHOe CBOMCTBO YMHOKeHMs. [IpaBuiao pmejmeHuMss CyMMbl Ha YMCJIIO.
BHerabnmyHoe ymMHOXeHMe U [ejieHue. YCTHble IIpMeMbl BHETAOIMYHOTO YMHOXKEHUS WU
nesneHus. Vicronb3oBaHMe CBOVICTB YMHOKEHMS M AeJIeHMS [JIsT palliOHaIM3AIIMM BbIYMCIIEHWA.
HeneHne ¢ oCcTaTKOM C MOMOIIbIO Mojesieit. KOMIOHEHThI [ieJieHUsI C OCTaTKOM, B3aMMOCBSI3b
MeXIy HUMM. AJITOpUTM JejeHusi ¢ octaTkoMm. IIpoBepka meneHus ¢ OCTaTKOM. ThIcsiua, ee
rpaduueckoe nsobpakenme. CioxkeHne u BblumMTanue B mpenpenax 1000. YcTHoe ciioxkeHue,
BbIUMTaHMe, YMHOKeHMe 1 feeHne uncen B npempenax 1000 B ciaydasx, CBOOMMBIX K JECTBUSIM
B npenenax 100.

Paboma c mexcmogvimu 3adauamu (28 u)



Amnanu3 3agaun, ITOCTpoeHne rpadguyeckux Mojesieil, IIaHMPOBaHMe U peaau3alius pelieHmus..
[TpocThble 3amauM Ha CMbBIC YMHOXKEHUSI M AesieHMs (Ha paBHble YacTu U 10 COMep>KaHuIO), UX
KpaTKasl 3aliCh C IOMOIIIbIO Tabsmil. 3aauM Ha KpaTHOe CpaBHEHMe (ComepsKalliyie OTHOILLIEHMUS
«boJpliile (MeHbIIe) B...»). B3auMHO oOGpaTHbIe 3amaun. 3agauM Ha HaXOKAEHME «3aTyMaHHOTO
yycina». CocraBHble 3amaun B 2-4 OeMCTBMUSI Ha Bce apudmeTnyeckue OECTBUSI B Tpenesax
1000. 3amaun ¢ GyKBeHHBIMM JAHHBIMM. 334y Ha BbIYMCJIEHME JJIVMHBI JIOMAHOM; IepumeTpa
TPEYroJIbHUKA M YeThIPeXYTOJbHMKA; TIJIOLIAAN U IIepUMeTpa MPSIMOYTOJIbHUKA M KBaAparTa.
CiiokeHMe ¥ BbIYMTaHMEe U3YYEeHHbIX BEeJIMYMH TIPY pellieHn 3a1ay.

I'eomempuueckue ¢puzypet u eenuuunst (20 u)

IIpsimast, y4a, orpesok. IlapastenpHble U Iepecekaronvecs: npsMbie. JlomaHasi, IjamMHa
somaHou. [lepumerp MHoroyrospHuka. Ilmockoctb. Yros. [Ipsmoir, ocTpblif M TYIOM YIJIbL.
[Tepnenaukynsipupie mpsmble. [IpsamoyronbHuk. Kagpar. CBoiicTBa CTOPOH U YIJIOB
MpsSIMOYTOJIbHMKA U KBazpara. [locTpoeHne MpsMoyrosbHMKA ¥ KBapaTa Ha KJIeTuaTon Gymare
I10 3aJaHHbIM JIJIMHAM MX CTOPOH.

[TpsimoyrosibHBIN Tapauienernmmnesn, Kyo. Kpyr M OKpysKHOCTb, MX ILIEHTp, paaunyc,
ouamerp. Llupkysb. BbluepumBaHMe Y30pOB U3 OKPYKHOCTEM C IIOMOIIBIO IIUPKYJIS.
CocraBnenve buryp u3 vacrei u pasbmeHue ¢uryp Ha dactu. IlepeceueHne reomeTpmyecKmux
uryp. EqyHUIBI IIVHBL MUUIMMETD, KiioMeTp. [lepuMeTp npsIMOyrojbHMKA M KBaapara.
[Tnomane reomerpuyeckoit ¢urypbl. HermocpencrtBeHHOe cpaBHeHMe GUIYp IO IIONIAIN.
Usmepenne 1rowaay. Enuauiel miomaayu (KBagpaTHbIM CAHTUMMETD, KBAaApaTHBIM IEelMMETD,
KBaZpaTHbII METP) M COOTHOIIEHMS MeXOy Humu. [lnomagb mnpsiMoyrosibHuka. I[lnomramb
KBagpata. Ilmomagyu ¢uryp, cocTaB/ieHHbIX U3 TNIPSMOYTOJbHMKOB ¥ KBagparoB. O6beMm
reomeTpuyeckoit ¢urypsl. Equaniel o6bema (KyOMUeCcKuinl CaHTMMETp, KyOUYecKuii TenymeTrp,
KyOMUYeCcKkmii MeTp) M COOTHOIIeHUsI Mexxay Humu. O6beM IpsSIMOYTOJIbHOTO Mapasiiesenuiena,
06bem KyOa.

IIpeobpasoBanue, cpaBHEHME, CJIOKEHME M BBIUMTAHME OITHOPOMHBIX Te€OMETPUUECKUX
BEJIMYMH.

Benuuunst u 3asucumocmu mexcoy Humu (6 u)

3aBMCUMOCTb pe3ysbTaTa Mu3MepeHuss OT Bbibopa Mepku. CiiokeHMe M BbIUYMTAHME
BesmmurH. Heob6xomumocTh BbhIOOpa €OMHOM MEPKM IPU CPaBHEHUM, CIAOKEHUM UM BBIUUTAHUU
BesiMuMH. EnyHMIBI BpeMeHu (MMHYTA, Yyac, CyTKM) U COOTHOLLIeHMSI Mexxay Humu. Omnpenenenne
BpPEMEHM IT10 YacaM.

[Tock 3akoHOMepHOCTeN. HabmiomeHne 3aBUCMMOCTEN MEXIY KOMIIOHEHTaMU W
pe3yibTaTaMy YMHOKEHMS U JeyneHus. DopmyJia IUIOIaay IpsIMOYrojibHMKA: S = a - b.
dopmysia 06beMa MPSIMOYTOIBLHOTO Mapayuiesenunena: V =(a - b) - c.

Asnreopanueckue npencrasiaenus (10 1)

UreHre ¥ 3amuCh UUCIOBBIX M OYKBEHHBIX BbIPAXKEHUN, COAEPKAIUX OeMCTBUS
CJIOKEHUSI, BBIUMTAHMS, YMHOXKEHUSI U JeneHus: (co cKoOkamu u 6e3 CKOOOK). Brrumcienme
3HAUEHMI IIPOCTEMIINX OYKBEHHbIX BBIPAKEHMI IIpM 3aJaHHBIX 3HAUYeHMsIX OyKB. 3amnmuch
B3aMMOCBSI3M MEX[y YMHOXKeHMEeM U JieJieHeM C IMOMOIIbI0 OYKBEHHbIX PAaBEHCTB Buja a + b =
c,b-a=c¢c:a=b,c:b=a. O6ob6uenHas 3anuch cBoicTB 0 1 1 ¢ MOMOIIBIO OYKBEHHBIX
popmyn:a-1=1-a=a;a-0=0-a=0;a:1=a;0:a=0wugp.

OO6ob611IeHHast 3aMmucCh CBOWCTB apu@MeTMuecKux AeMCTBUM C TOMOIIbI0 OYKBEHHbBIX
dbopmyn: a + b = b + a — nmepemecTuTesIbBHOE CBOMCTBO CIoKeHusT, (a + by + c=a+ (b + ¢) —
coueTaTeJlbHOE CBOMCTBO CJIOKEHMS, a - b = b - a — mepemecTuTe/IbHOE CBOMCTBO YMHOKEHMSI,
(@a-b)-c=a-(b-c) — coueraresbHOE CBOICTBO YMHOXeHus, (a + b)-c=a-c+b-c —
pacrnpenenuTeIbHOE CBOMCTBO YMHOXXeHMS (YMHOKeHMe CYMMbl Ha Unciio), (a +b) —c = (a - ¢)
+b=a+ (b-c) — BpiunTanue unucaa U3 cymmnl, a - (b + ¢) = a - b - ¢ — BbIUMTAHNE CYMMbI
n3 uncia, (a+b):c=a:c+b:c — geneHne CyMMbl Ha YMCJIO U JIP.



YpaBHeHus Buga a - X = b, a: x = b, X : a = b, pelraeMble Ha OCHOBe I'padUIECKON
Mozme (MpIMOYroibHUK). KoMMeHTpoBaHMe peleHns ypaBHeHMIA.

Mamemamuueckuii a3tk u 31emeHmst ao2uku (2 u)

3HAKOMCTBO CO 3HaKaMM YMHOKEHMSI U JeJieHus, CKOOKaMu, CriocobaMm M300paskeHusT 1
o603HaUeHMs] TMPSMONM, Jiydya, yIJIa, KBaApara, MPSIMOYTOJIbHMKA, OKPYKHOCTM M Kpyra, MX
paanyca, nMameTpa, IeHTpa.

OmnpenenieHne MCTMHHOCTM WM JIOKHOCTM BbICKa3biBaHUM. [locTpoeHMe MpPOCTENIINX
BBICKAa3bIBaHMIA BUA «BEPHO/HEBEPHO, UTO ...», KHE», KECJIA ..., TO ...».
[TocTpoeHne crmoco6OB pellleHNs] TEKCTOBbIX 3aJau. 3HAKOMCTBO C 3aJayamMy JIOTMYECKOTO
XapakTepa U CIiocobaMy UX pelleHys.

Pa6oma c ungopmayueii u ananus dauusix (10 u)

Omnepaunsi. O6bekT U pesyiabraT omnepanyyu. Omnepauyuy Hanm npegMeramu, GUrypamu,
uncaamu. [Ipsgvbie M oOpatHbie omepauyu. OTbICKaHME HEU3BECTHBIX: OOBbEeKTa oOIlepaluu,
BBITIOJTHSIEMO} OIlepaluu, pesysbTara onepamnyuu. [Iporpamma aenctBuit. Airoputm. JIuHeHbIe,
pa3BeTBJIEHHbIE U LUKINUYeCcKue aJaroputmbl. CocTaB/ieHle, 3allMCh ¥ BbINOJHEHME aJTOPUTMOB
PasIMYHbBIX BUIOB.

YUreune w 3anosiHeHue Tabimopbl. AHamu3 gaHHbIXx  Tabmmibl.  CocTaBiieHue
MOC/Ie0BATEIbHOCTH (LIeIIOUKM) ITPeIMEeTOB, Ynucesl, PUryp u ap. o 3agaHHOMY IIPaBUITy.
YropsimoueHHbIN Tepe6op BapuanToB. Cety auumit. [Tymn. JlepeBo BO3MOSKHOCTEI.

C6op u npencrapieHne yHGOpMaLyy B CIIPaBOYHMKAX, SHIMKJIONIEAUSIX, MHTEPHET-MCTOUYHMKAX
O MPOAOIKUTEHbHOCTY KU3HM Pa3IMUHbIX KMBOTHBIX U PaCTEHMI, X pa3sMepax, COCTaBIeHNe
IO IOJyYeHHbIM NAaHHBIM 3aJau Ha BCe 4YeTbipe apu(pMeTUUYEeCKUX IelCTBUS, BbIOOD JIYUIIMX
3a/1a4 ¥ COCTaBJIeHMe «3aJayHuKa Kjiacca».

OO60011eHMEe U CUCTEMATH3alMsI 3HAHMI, M3YUYEHHBIX BO 2 KJacce.

[TopTdonmo yuennka 2 Kiacca.

3 knacc (136 u)
Yucna u apupmemuueckue deiicmeus ¢ Humu (35 u)

Cuer ThicsTuamu. Paspsimbl ¥ KacChl: KJIacC €OVHMNIL, KJIACC ThICSY, KJIaCC MUJUIMOHOB U T.
n. Hymepanus, cpaBHeHMe, CIOKeHMEe M BbIUMTaHME MHOTO3HAUYHbIX uncen (B mpenpenax 1 000
000 000 000). IlpencrasyienMe HATYpPaIbLHOTO YMC/Ia B BUIE CYMMbI Pa3psIHbIX CJlaraeMbIX.

Ymuoxkenne u pgenenue umcen Ha 10, 100, 1000 u T. n. IIncbMeHHOe YMHOXKEHME U
neneHne (6e3 ocraTrka) KPYIJIbIX UMCes. Y MHOKeHMEe MHOTO3HAUHOT'O YMCJIa Ha OJHO3HAYHOE.
3amuchb YMHOXKEHUS «B CTOJIOUKY».

IleneHre MHOTrO3HAUYHOTO YKMCJIa HA OJHO3HAYHOE. 3aluCh MOEJEHUS <YTJIOM».
YMHOKeHMe Ha IBY3HAYHOE U Tpex3HauHoe uncao. O6mmit caydan YMHOKEHST MHOTO3HAYHbIX
uycen. IIpoBepka IIpaBMUIBLHOCTM BBIMOJHEHMS [OEMCTBUII C MHOIO3HAUHBIMM UMUC/IAMU:
aJITOPUTM, OOpaTHOE JelCTBYE, BBIUMC/IEHME Ha KaJbKYIISTOpE.

YcTHOe ciiokeHne, BbIUMTaHME, YMHOKEHME U [eJIeHie MHOTO3HAUYHbIX YMCET B CTyYastx,
CBOJIMMBIX K IeincTBusM B npegesnax 100.

VYrporiieHne BbIYMCIEHM C MHOTO3HAYHBIMM UMCJIaMM Ha OCHOBE CBOMCTB apudMeTMUYeCcKUX
neiictBuit. IlocTpoeHue M UCMONAb30BaHME QJITOPUTMOB M3YUEHHBIX CJIy4yaeB YCTHBIX U
MCbMEHHBIX AeMCTBUI C MHOTO3HAYHBIMM YMCJIAMM.

Pa6oma c mexkcmoesimu 3adauamu (40 u)

AHaymm3 3agauy, IOCTpoeHMe rpaduyeckux Mojesieir M Tabaull, TUIAaHMPOBAaHUE U
peaymmsanus perienns. [Touck pasHeix crioco6os peiteHus. CocTaBHble 3amaunt B 2-4 0eiicTBUS C
HaTypaJbHbIMM YMCIAMU Ha CMbICJ JEMCTBUI CJIOKEHMS, BBIUMTAHUS, YMHOXEHUS U JeieHus,
Pa3HOCTHOE ¥ KpaTHOEe CpaBHEHMeE umcel.



3amaum, copepkaliye 3aBUCMMOCTb MEXAY BeJMYMHaMM Buga a = b - c: myTb —
CKOpOCTb — Bpemsi (3amauM Ha [OBWKEHME), OOBbeM BBIIIOJIHEHHOM paboThl —
MIPOM3BOAUTEILHOCTD TpPyJa — BpeMs (3amauyM Ha pabOTy), CTOMMOCTb — IleHa TOoBapa —
KOJIMYECTBO TOBapa (3agauy Ha CTOMMOCTb) U JIp.

Knaccudmkanmst mpocThiX 3aad M3ydyeHHbIX TUIOB. OOIIMiI Crocob aHaM3a U pereHns
COCTaBHOJ 3afauy. 3aiauy Ha OmpeiesieHye Hauajla, KOHIA U MPOIOJIKUTEIbHOCTY COOBITHS.
3amauy Ha HAXOKOEHMe UYMCes MO UMX CyMMe M Pa3sHOCTM. 3aauM Ha BbIUMCJIEHME TUIOLIAJei
(uryp, cocraBieHHbIX U3 MIPSIMOYTOJIbHMUKOB ¥ KBagpaToB. CjiokKeHre U BbIUUTAHME U3YUEHHbBIX
BEJIMUMH IPY pellleHny 3a0ay.

I'eomempuueckue ¢puzyper u éenuuunst (11 u)

[Ipeo6pasoBanne ¢uryp Ha 1miockocTu. Cummerpusi GUIyp OTHOCUTEIBHO IPSIMOIA.
@urypsl, UMelOIIIMe OCb CMMMeTpun. [TocTpoeHre CMMMETPUYHBIX GUTYP Ha KJIeT4aToi Gymare.
[TpssMoyroJibHBIN MTapauteenuen, Kyo, ux BepiinHbl, pebpa u rpanu. IloctpoeHne pasBepTKu u
Moze Kyba 1 MpsIMOYTOJIbHOTO MapasuiesennIesa.

Enyauiel ovHbl: MWIIMMETDP, CaHTMMETp, JeLMMeTp, MEeTpP, KMJIOMETp, COOTHOILIEHMS
Mekay Humu. [Ipeobpa3oBaHye reoOMeTpUUECKUX BEJIMUMH, CPaBHEHME UX 3HAUEHMIA, CJIOKEHMe,
BbIUMTaHME, YMHOKEHME U [IeJIeH) e Ha HaTypabHOe YMCIIO.

Benuuunst u 3asucumocmu medxcdy Humu (14 u)

Hab6monenne 3aBuCMMOCTEN MEXAY BeIMYMHAMM U UX (UKCUPOBAHME C TOMOIIBIO
tabsmi. V3mepenne Bpemenn. EqyHUIBI M3MepeHNsT BpeMeHU: TOfI, MeCsIIl, HeJessl, CYyTKM, Jac,
MMUHYTa, ceKyHma. OrmpeneneHne BpeMeHM MO vacaMm. HasBaHue MecsilieB M OHEN HeIesu.
Kanengapb. CooTHOIIIEHNE MEXIY eAVMHUIIaMM U3MepPeHMsI BpEMEHM.

Epyauiiel Maccel: rpaMM, KMJIOTPaMM, IIEHTHEDP, TOHHA, COOTHOIIEHUS MEXIY HUMMU.
[Tpeo6GpasoBaHue, cpaBHEHME, CJIOKEHME ¥ BBbIUMTAHME OMHOPONHBIX BeyMuMH. [lepemeHHas.
Boeipaskenne c mnepemMeHHON. 3HaueHMe BbIpakeHUs ¢ TepeMeHHON. Dopmysia. Dopmysib
IUIOILAAM ¥ IlepuMeTpa IMpSIMOYroJbHMKA: S = a - b, P = (a + b) - 2. @opmysbl mwiomanm u
nepuMerpa KBagpara: S=a-a,P=4-a.

®opmya o6beMa IPSIMOYTOJIbHOTO Mapasuienenuiena: V = a - b - ¢c. Dopmysia o6bema
Kyb6a: V =a - a - a. @opmysna iyt S = v - t 1 ee aHasoru: ¢opmysaa crommocty C = a - X,
(opmyna paboTel A = w - t 1 Ip., uX 0000IIeHHAas 3aMCh C IIOMOILBIO GopMyJbl a =b - C.
Hab6monenne 3aBucUMMOCTEN MEXAY BeJIMYMHAMM, UX (UKCUPOBAHME C TOMOIIBIO TaGIMI] U
dopmyii.

[TocTtpoenne Tabaui 1Mo ¢dopmysaaM 3aBUCUMOCTENM U (HOpMYJ 3aBUCUMOCTEN IO
TabauiiaM.

Anzebpauueckue npedcmasnernus (10 u)
®opmyJia gesieHust ¢ ocTaTKoM: a = b - ¢ + r, r < b. VpaBHenne. Kopenb ypaBHeHMUS.
MHoskecTBO KOpHeii ypaBHeHMs. CocTaBHbIE YPaBHEHMSI, CBOASIIMECS K I[EITOYKE TTPOCThIX
(Bumaa+x=b,a-x=b,x-a=b,a-x=b,a:x=>b, x:a=Db). KommentupoBanme peieHus
YpaBHEHMI 10 KOMIIOHEHTAM JeMCTBUIA.

Mamemamuueckuii a3tk u 3nemenmst nozuku (14 u)

3HAKOMCTBO C CHMBOJIMUECKONM 3alyCbi0 MHOTO3HAUHBIX UMCe, OOO3HAUEHMEM WX
paspsiioB U KJIACCOB, C SI3bIKOM ypaBHEHMI, MHOKECTB, ITepeMeHHbIX U GopMyJl, U300pakeHeM
MPOCTPAHCTBEHHBIX QUTYP.

BrickasbiBaHue. BepHble ¥ HeBepHble BbiCKasbiBaHus. OripeneneHne UCTUHHOCTU U
JIOKHOCTM BBICKa3bIBaHMI. IToCTpoeHMe MpOCTEeMIIIMX BbICKA3bIBaHMI C IOMOIIBIO JIOTUUYECKUX
CBSI30K U CJIOB «BE€PHO/HEBEPHO, UTO ...», KHE», KE€CJIN ..., TO ...», KKBKIbIN», «BCE», HANIETCS»,
«BCerga», <MHOTIa».



MHoskeCTBO. DJieMeHT MHOKeCTBa. 3HaKM € U €. 3ajaHyue MHOXKEeCTBA ITepeurcaeHNeM
€ro 3JIeMeHTOB ¥ CBOMCTBOM. ITycToe MHOXKeCTBO 1 ero obosHaueHme: (. PaBHble MHOKECTBA.
Iuarpamma Siiepa-Benna. [TogmHuokecTBo. 3Haku € u €. [lepeceuenne MHOXKeCTB. 3HaK ().
CaoiicTBa nnepeceueHmst MHOXXecTB. O6bemHeHe MHOKeCTB. 3HaK U. CBOMCTBa 0O6beIMHEH NS
MHOKecTB. [TepemenHas. @opmyiia.

Pa6oma c ungopmauyueii u ananus dauusvix (12 u)

Ucnonb3oBanue Tabyiuy, [Oj9 IOpeACTaBJ€HUS U CUCTEMaTM3alyUM  JAaHHBIX.
WHuTtepnperaius maHHbIX Tabauiibl. Kitaccudukanmys 31eMeHTOB MHOKECTBA 10 CBOVICTBY.
YropsimoueHue 1 cucteMatusauysi MHGoOpMalyu B CIIpaBOYHOM JIMTEPAType.

Pemrenne 3amau Ha YIOpSIIOYEHHBbIM IlepebOp BapMaHTOB C IOMOINBIO TaGaMI[ M JepeBa
BO3MOXXHOCTEN. BbIMTOTHEHME TTPOEKTHBIX paboT 1Mo Temam: «V3 McTOpuy HaTypasbHbIX UMCes»,
«3 wmcropum kanenpapsi». IlnaHupoBaHue momcka ¥ opranusauyy uHdopmanum. ITomck
mHbopMaIMM B CITPaBOYHMKAX, SHIIMKJIOMEONSIX, MHTepHeTpecypcax. Odopmiienne n
MpeaCTaB/IeHVe Pe3yJIbTaTOB BITIOJIHEHMS IPOEKTHBIX paboT.

TBopueckue paboThl yuarmxcs mo reme «Kpacora u cuMMeTpust B SKU3HU».

O60011eHMe U CHUCTeMaTU3aIMs 3HAHMI, M3YUYEHHBIX B 3 Kjiacce.

[Toprdonmo yyeHuka 3 kiacca.

4 knacc (136 u)
Yucna u apupmemuueckue deiicmeust ¢ Humu (35 u)
OneHka M IMPUKNUIKA CYMMbI, pa3HOCTH, ITPOU3BeIeHMs, YacTHOro. [lesneHne Ha ABY3HAYHOE U
TpexsHayHoe uuciio. [leneHue Kpymibix umcen (¢ ocratkom). OO6mwmii ciaydyam [geeHus
MHOTO3HAYHBIX UMCEJT.

[IpoBepka MpaBMIBLHOCTY BbIYMCIEHUI (JIrOpUTM, OOpaTHOe MAeNCTBME, TPUKMUIKA
pe3yJbTara, OIeHKAa JOCTOBEPHOCTM, BBIUMCJIEHME HAa KaJIbKyJsiTOpe). V3mepeHuss m Opoomu.
HepoctaTtouyHOCTh HATypaJIbHbIX UMCEJ JIA TPAKTUYECKMX usMepeHui. IlorpebHOCTHM
MPaKTUYECKUX M3MEPEHNUI KaK MCTOYHMK PaCIIVPEeHMs IOHSITHUST YMCJIa.

Homu. CpaBHeHue noneit. HaxoxkmeHne qos umcia u umcia no gosie. [IporeHT.

Hpobu. HarnsamHoe n3obpaskeHne ApoOeii C MOMOIIbI0 TeOMETPUYECKUX GUTYP M Ha YMCIIOBOM
gyde. CpaBHeHMe [npobeil C OOMHAKOBBIMM 3HAMEHATeNIMU U Jpobeii C OIMHAKOBBIMMU
yncanrensvmu. Jlenenne u gpobu. HaxoskgeHne yacTu 4nciia, YMcia Mo ero 4acT U 4acTu, y
KOTOPYIO OJTHO YMCJIO COCTaBJISIET OT Apyroro. HaxoxkaeHne mpolieHTa OT YMcja M Yuca Mo ero
niporieHTy. CJIoKeHMe ¥ BhIUMTaHMe Tpobert ¢ OIMHAKOBbIMY 3HAMEHATEJISIMM.

[TpaBuabHBIE M HenpaBWIbHbIe Npo6u. CMmelllaHHbIe uncia. BoigeneHue 1eion 4act u3
HempaBWIbHOM npobu. IlpemcraBieHnue CMeIIAaHHOTO 4YMCIa B BUAE HENMPaBUIbLHOM IpOOM.

CroskeHre ¥ BbIYMTAHME CMELIaHHbIX uyces (C OJMHAKOBbIMM 3HAMEHATEISIMU APOOHOI
yacTtu). [locTpoeHne 1 UCIONIb30BaHKe aJITOPUTMOB M3yUEHHBIX CJIy4YaeB JeMCTBUIA C APOOSIMU U
CMeIIaHHBIMM YMCIIaMMU.

Pa6oma c mexcmoesimu 3adauamu (42 u)

CamocCTosTeIbHBINM aHa/IN3 33Ja4uy, ITIOCTPOEeHre MOJeiel, IJIaHMPOBaHMe U peaau3alus
pemrenus. Ilomck pasHbIXx crmoco6oB pelreHus. CoOTHeceHMe IIOJYYEHHOIO pe3yJbTraTa C
yCJIOBMEM 3afiauM, OlleHKa ero mpaspomomo6us. ITposepka samaun. CocTaBHbIe 3amaun B 2-5
IEMCTBUI C HATYyPaJbHBIMM UMCJIAMM Ha BCe apudMeTnyeckue OeiCTBYUS, Ppa3HOCTHOE M KpaTHOe
cpaBHeHMe. 3aJauM Ha CJIOKeHMe, BhIUMTaHMe U pa3sHOCTHOEe CpaBHEHMe Jpo6eil ¥ CMeIlaHHbIX
Ylcel.

3agauM Ha IIpMBeHNeHue K eauHuile (YeTBepTOoe IMPOMOPHMOHAIIbHOE). 3ajauM Ha
HaXOKJIEeHMe TOJIM 1eJIOrO U LIeJIOro I10 ero goJjie. Tpu Tuma 3agayu Ha ApoOU: HAXOXKAEHMe YaCTU
OT YMCJIa, YMCJIA TI0 €ro YacTy U ApoOy, KOTOPYIO OJHO UMCJIO COCTABJISIET OT APYroro. 3agaum
Ha HaxO)XAeHKe MPOLIEHTa OT YMCJIa ¥ YMCJIa IO €ro MPOLEHTY.



3amauy Ha OAHOBpPEMEHHOe PaBHOMEpHOE IBVKEHME NIBYX OOBEKTOB (HAaBCTpeuy ApPYT
IpYTYy, B TIPOTUBOIIOJIOKHBIX HAaIpaBJeHMSIX, BIOTOHKY, C OTCTaBaHMEM): OIpeJesieHNe
pacCTosSTHMSI MeXAY HMMM B 3aJaHHbI MOMEHT BpeMeHM, BpPeMEeHM IO BCTpeuM, CKOPOCTU
comskeHms (yoaJeHus).

3amauy Ha BbIYMCIIEHME TUIOIIAAM MPSMOYTOJIbHOTO TPEYTOIbHMKA U TUIOIIaAen Guryp.

I'eomempuueckue ¢puzypol u eenuuunst (15 u)

[TpsIMOYTOJIbHBIV TPEYTOJIbHUK, €r0 YIJIbl, CTOPOHBI (KaTeThl ¥ I'MIIOTEHY3a), MJIOLIAMb,
CBSI3b C TMPSAMOYTOJIbHMKOM. PasBepHyTblii yroj. CMmekHble ¥ BepTUKaJbHbIE YTJIbI.
LleHTpa/IbHBIN YTOJ U YTOJI, BIUCAHHBIN B OKPY>KHOCTb.

Nsmepenue yrios. Tpancrnoptup. ITocTpoeHne yIjioB ¢ MOMOIIbIO TPaHCIOPTHUPA.
EnyHuIB! TUIoaamu: KBaapaTHbI MAUTMMETD, KBaApaTHbI CAHTUMETD, KBaJpaTHbIN JeLVMETD,
KBaZpaTHbIM METp, ap, rekTap, COOTHOIIeHus Mexxny Humu. OtieHka rotomaau. [TpubmokeHHOe
BBIYVCJIEHME TIJIONIA I} C TTOMOILbIO TTAJIETKMU.

WccnenoBaHnme  CBOWCTB  TeOMeTpUYECKMX GUIYpP C  TOMOIIBIO  M3MEpeHUI.
[TpeobpasoBanne, cpaBHeHMe, CI0KeHME U BbIUMTaHME OJHOPOJHBIX T€OMETPUUECKUX BETUUMH.
YMHOKeHMe U [ieJieH/e TeOMeTPUUECKUX BeJIMUMH Ha HaTypaJIbHOE YMCJIO.

Benuuunbst u 3asucumocmu medxcdy Humu (20 u)

3aBUCMMOCTY MEXIY KOMIIOHEHTAMM U pe3ysibTaTamMy apupMeTu4ecKux IeCTBUM.
dopmysia TIOMAAM MPSMOYTOJIbHOTO TpeyrosbHuKa: S = (a - b) : 2. lkanel. YnciaoBon Jyd.
KoopavuatHbiii yu. PaccrossHue Mekoy TOUYKaMyM KOOPAMHATHOTO Jyda. PaBHOMepHOe
IBVDKEHME TOUYEK M0 KOOPAMHATHOMY JIy4y KaK MOJEJTb PAaBHOMEPHOTO IBVKEHMUS peaslbHbIX
00BEKTOB.

CkopocTh COMMKEHUSI M CKOPOCTb YyAQJIEHUST ABYX OOBEKTOB IIpM PaBHOMEPHOM
OIHOBPEMEHHOM JBYDKeHMM. DOopMyJIbl CKOPOCTY COJIMKEHMS Y CKOPOCTHM YHaeHus: vcoir. = vl
+ v2 u vyg. = vl - v2. @opmysnbl paccTossHMs d MeXIy OBYMSI PAaBHOMEPHO IBVOKYIIMMUCS
00beKTaMM B MOMEHT BpeMeH! t 1Sl ABVKeHMs HaBcTpeuy ApyT apyry (d =s0 - (vl + v2) - 1), B
MIPOTUBOITOJIOXKHBIX HarpaByieHusx (d = s0 + (vl + v2) - t), Bmoronky (d = sO - (vl - v2) - t), ¢
orcraBaaueM (d = sO - (vl - v2) - t). DopmMmyJia OMHOBPEMEHHOT'O ABVKEHMS: S = VCOJL. - tBCTP.
Koopauuarusiit yroii. ['paduk aBusKeHMs.

Hab6monenne 3aBuCUMOCTEN MEXKAY BeIMYMHAMM UM UX (QUKCUPOBAHME C ITOMOIIBIO
dbopmyn, Tabmmi, rpadukoB (aBuskeHus). [Toctpoenne rpadukoB ABMKeHMS MO (GopmysaM u
tabsmiam. [Ipeo6GpasoBaHue, cpaBHEHME, CJIOXKEHME M BbIYMTAHWE OJHOPOIHBIX BEJIMUMH, UX
YMHOXXeHMe U JieJieHre Ha HaTypabHOe YMCIIO.

Anre6panueckue npeacraBieHus (6 )

HepaBenctBo. MHoXecTBO pelllennii HepaBeHcTBa. CTporoe 1 HeCTPOroe HepaBeHCTBO.
3Haku > , < . JIBoitHOe HepaBeHCTBO. PellleH1e MpoCTeNilX HePpaBeHCTB Ha MHOKECTBE LIeJIbIX
HEOTPULIATEJIbHBIX YMCE C IIOMOILbIO YMCIOBOrO Jiy4da. Vcrob3oBaHue 6YKBEHHOM CMMBOJIMKI
11 0O600LLEeHNs M CUCTeMAaTU3alMM 3HAHWIA.

Mamemamuueckuii 361K u 31emeHmot 1o2uxu (2 u)
3HAKOMCTBO C CHUMBOJIMYECKMM OOO3HaueHMeM HoJjei, Opobei, MPOLIEHTOB, 3aIMChIO
HepaBeHCTB, C 0003HAUYeHMEM KOOPAMHAT Ha MPSIMOM M Ha TUIOCKOCTH, C SI3BIKOM IMarpaMm U
rpaduKoB.
Ornpenenenne MCTUHHOCTY BbICKasbiBaHMUM. [locTpoeHMe BBICKA3bIBaHMII C TIOMOIIBIO
JIOTMYECKMX CBSI30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECJIA ..., TO ...», KKQKIbIN», «BCEY,
HANETCSI», «BCETIa», <MHOTAA», <VI/UJIN».

Pa6oma c ungopmauyueii u ananus dauusvix (16 u)



KpyroBbie, cronb6uaTbie ¥ JMHENHbIE AuarpaMMbl, Trpa@uKy [OBUKEHUS: UTEHMUeE,
MHTepIpeTanysl AaHHbIX, MOcTpoeHue. Pabora ¢ TeKCTOM: MpoBepKa MOHMMAHUS; BbIIeIeHNe
[JIABHOM  MBICJIM, CYIIECTBEHHBbIX 3aMeUYaHMil WM  WUIIOCTPUPYIOIIMX UX  IPUMEPOB;
KOHCIIeKTMPOBaHMe.

BrinmonHenne nmpoekTHbIX paboT mo Temam: «M3 uctopun apobeir», «Colmonornyeckuin
ompoc (MO 3agaHHOM MM CAMOCTOSITeJIbHO BbIOpaHHOV Teme)». CocTaBjeHMue IUIaHa TOMCKa
mHbopmalmi; oT60p MCTOYHNKOB MHbopManyu. Bbeibop crocoba npeacraBieHust MHGOpMaLn.
O6006111eHME U CUCTEMATU3ANMS 3HAHMIA, U3YUEHHBIX B 4 KJacce.

[TopTdonmo yueHnnka 4 Kmacca.

Pa6ouas nmporpamma paccuntaHa Ha 540 yacos (4 yaca B He[eJIi0), 13 HuX He MeHee 30% c mpuMeHeHreM
MdpOBBIX 06pa3oBaTeIbHBIX pecypcoB i maaTdopm (Poccuiickast 3IeKTpOHHAs KO, Y Uy.py,
Aupekc.Yuebnuk, @oxrchopa, Bumeoypok.net, Madboypok.py u ap.), uto cocrapsier 162 yaca.

Temamuueckoe naan upoeaHue

Ne Uroro: | 1 kmacc | 2 kmacc | 3 kiace | 4
KJjiacc

1 Uncna n apudpmernyeckme meictsus c | 200 70 60 35 35
HUMUA

2 Pabora c TekcTOBbIMM 3amauamMm 130 20 28 40 42

3 ['eomeTrpuueckme GuUrypsl 1 BemunHbl | 60 14 20 11 15

4 Bemumuuuer u  3aBucumoct  mexknpy | 50 10 6 14 20
HUMUA

5 Anrebpanueckye peacTaBaIeHNs 40 14 10 10 6

6 MaremaTtuueckuii SI3bIK ¥ 3jieMeHThI | 20 2 2 14 2
JIOTUIKU

7 Pabora ¢ wuHbOpmaumen wu a”amm3 | 30 2 10 12 16
JaHHBIX

Wroro: | 540 132 136 136 136

Yue6no- memooduueckoe u mamepuaibHo — ImexHuuecKkoe obecneueHue:

ITporpamma JI. I'. [TeTepcoH.
e Marematuka. [Iporpamma HayaJIbHOV IIKOJIbL. 1-4 «YUyCh YUUTBCS» 11O
06pa3oBaTesIbHOV cUCTeMe AesiTeTbHOCTHOrO MeToga obyuyenus JI. I'. Tletepcon

Yueonuxu:

1. JI. T'. [Terepcon. MaremaTtuka « Y4yCh yUUTbCSI». YuebHMK. 1 kinacc. B 3 yacTsx.;
2.JI. T'. Iletepcon. Maremaruka « Y4ycb yUUTbCSI». YUeOHUK. 2 Kiacc. B 3 vactax.;
3.JI.T'. Ilerepcon. Marematuka «Y4yCch yUMTbCSI». YUeOHUK. 3 Kyacc. B 3 vacrsax.;
4. JI. T. Ilerepcon. MateMaTuka « Yuychb YUUTbCS». YUeOHMK. 4 Kiacc. B 3 yacTax

Pabouue mempadu:
e [lerepcon JI. I'. MaTematuka «Yuychb yuuThcsi», 1 Kjacc: paboyasi TeTpagb K
yuebHUKy. — M.: BUHOM. JIabopaTopusi 3HaHMIA.
e [lerepcon JI. I'. MaTematnka « Yuych yUUThCSI», 2 KJIacC: paboyast TeTpagb K
yuebHuky. — M.: BUHOM. Jla6opaTopust 3HaHMIA.
e [lerepcon JI. I'. MaTematnka «Yuychb yUuThCsI», 4 Kjlacc: pabouasi TeTpagb K
yuebHUKy. — M.: BUHOM. JIabopaTopusi 3HaHMIA.




CamocmosimenvHble u KOHMPOJIbHBIE pAOOMBL:

e JL. I Ilerepcon. CamocTosITe/IbHBIE ¥ KOHTPOJIbHbIE PAOOTHI IJIs1 HAYaTbHOM IIIKOJTHI.
1 knacc. B 2 vacrax.;

e JL. I Ilerepcon u np. CamocTosiTesIbHbIe ¥ KOHTPOJIbHBIE PAOOTHI [J1s1 HAYaIbHOM
ILIKOJIBL. 2 Kjacc. B 2 vacTax.;

e JL.T. Ilerepcon un np. CamocTosiTeSIbHbIE ¥ KOHTPOJIbHbIE PAGOTHI [IJIST HAYaJIbHOM
IIKOJIbI. 3 Kjacc. B 2 vactax.;

e JL.T. Ilerepcon u np. CamocTosiTeJIbHbIE 1 KOHTPOJIbHbIE PaGOThI [IJIS HAYaJIbHOM
IIKOJIbL. 4 Kjacc. B 2 vacTsax.;

o JI.T'. [lerepcon. Pa3BuBaroliye caMOCTOSITE/IbHbIE 1 KOHTPOJIbHbIE PaboThI. 1 Kj1acc.
B 3 vactsx.

Bbaok-mempadu 3manoHos:

e JL. I'. ITlerepcon, M. A. Ky6srieBa. IToctpoit cBoto maTemaTuky. biiok-
TeTpaab 3TaJIOHOB A1 1 Ki1acca.;

e JL.T. Ilerepcon, M. A. Kyb6siieBa. ITocTpoir cBolo MmaTeMaTuky. biiok-
TeTpagb STAJIOHOB JIsT 2 Kjlacca.;

o JI.T'. Ilerepcon, M. A. Kyb6siuesa. IToctpoit cBoio maremaTtuky. biok-
TeTpagb 3TAJTOHOB AJIs1 3 Kjacca.;

e JL.T. Ilerepcon, M. A. Kyb6siieBa. [Toctpoir cBoto maTeMaTuky. biiok-
TeTpagb STAJIOHOB /15T 4 Kjacca.
Memooduueckue noco6us 01 yuumens:
JI. T'. Iletepcon. MaTtemaTuka. 1 kjiacc. MeToauueckue peKoOMeHIaln. ;
JI. T'. Iletepcon. MaTtemaTuka. 2 kjiacc. MeToauueckue peKoMeHIaluun. ;
JI. T'. ITerepcon. Martematnka. 3 kjaacc. Merognyeckiue peKOMeHIAINUMA. ;
JI. T'. Iletepcon. MaTtemaTtuka. 4 kjiacc. MeToauueckue peKoOMeHIalun.
Ycmnuete ynpaxcuenus:

o JI.T'. Ilerepcon, U. I'. JIunarHukoBa. Y CTHbIe yIIpaskHeHMS 110 MaTeMaTuke. 1 Kiacc.;

o JI.T'. Ilerepcon, W. I'. JIunaruukoBa. Y CTHbIE VIIPasKHEHMS IIO0 MaTeMaTHKe. 2 KJacc.;

o Ilerepcon JI. I'., CabenpuuxoBa C. 1. YuebHoe nocobme «Pagyra», 1-4 kmaccel:
TpenupoBKa BIYMCIUTENbHBIX HaBbIKOB. — M.: YMII «IlIkomna 2000...»

HUngopmauuonno-memoduueckue uHmepHem pecypcol: uugppossie 06pasosamenvHble
naamgopmer (L[OITst), cepeucel u snekmpoHHsie (4ugpossie) o6pazosamebHbvle pecypcol
(LIOPuw1):

https://uchi.ru. O6pasoBaTreyibHBIN MOPTAJT Yuu. py Ha 6a3e MHTEPAKTUBHON TUIATGOPMBI JIJIs
00yYeHUsI AeTei

https://education.yandex.ru. Yunrenbckas — SIHmekc. YueGHUK

https://rus4-vpr.sdamgia.ru. Cmam I'MA: Penry BITP. O6pa3oBarenbHbIi HOPTa AJ1S1 ITIOATOTOBKA
K 9K3aMeHaM.

https://resh.edu.ru Poccuiickast 371eKTpoHHasI IIIKOJIa

https://www.yaklass.ru. dxmacc

https://statgrad.org/ Cratl'pan,

https://www.sch2000.ru. Cant HOV «Uucturyr COIT»

https://russia.foxford.ru. ®oxkchopn,

http://nachalka.info Hauanbhast mikona. ¥Ypoku Kupuana u Medbonns
https://uchebnik.mos.ru/catalogue bu6amoreka M1l

https://videouroki.net/ O6pasoBaresibHast oHIaMH-TIaTGopma Bumeoypok.net

[TnaTtdopma 1151 MpoBeieHNsT OHJIAMH — 3aHSITUM, B TOM uuncie B quctaHTe «Chepym»

B. A. Tlerepcon, M. A. KyGbIiieBa. DJIeKTpOHHOE TIPUJIOKeHNE K yueOHMKaM Matematuku JI. I,
[TerepcoHn. 1 knacc.;


https://videouroki.net/

B. A. Tlerepcon, M. A. Kyb6bIiieBa. DjieKTpOHHOE TTpUJIOKeHe K yue6HMKam matematuku JI. T'.
[TetepcoHn. 2 kimacc.;

B. A. Tlerepcon, M. A. Kyb6bIiieBa. D/IeKTpOHHOE TTPUJIOKeHNe K yue6Hkam matematuku J1. T'.
[TerepcoH. 3——4 Kacchl.

CueHapuy ypoKoB K yueGHMKaM (pasMelleHbl 151 cKauuBaHus Ha caiite www.sch2000.ru)
Texnuueckue cpedcinéa oGyueHus:

1.KnacchHast mocka ¢ HabopoM MpUCIOCOOIeHNI IJI KpeIyieHus TabJInII.

2. MarauTHas gocka.

3. OKCIO3UIIIOHHBIN SKPaH.

4. TTepcoHaIbHBIN KOMITBIOTED.

5. My/ibTUMeIuitHbIi ITPOEKTOP.

6. KonmupoBasnbHbIl annapat (KCEepoKc).

7. lIndposas porokamepa.

8. Lindposasg Bumeokamepa CO LITATUBOM

Yue6no-npakmuueckoe u yue6Ho-1abopamopHoe 060pyodoeaHue:

1. Habops! cUeTHBIX ITaJIOYEK.

2. Habopb! mysisikent oBolen 1 GpyKToB.

3. Habop npemMeTHBIX KAPTUHOK.

4. HabopHoe mOJIOTHO.

5. Ha6op, comepsKkaliuii reoMeTpuueckme Teja: Ky, 1ap, KOHyC, apajjiesenumes, mMpamMmuiy,
UIAHID.

6. JleMOHCTpalMOHHBIN Y€PTEXXHbINA YTOJIbHUK.

7. 1eMOHCTpaLMOHHBIN IIVPKYJIb.

8. IMTayerka



