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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

IHNJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
IMPOT'PAMMBI YYEBHOI'O KYPCA «MATEMATHUKAY.
OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecTeunBaTh JOCTIDKCHHE CISAYIOMUX TMPEIMETHBIX 00pa30BaTelbHbBIX
pE3yJIbTaTOB:

S KJIACC

Yucsia v BbIYMCIEHUS

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HaTypaJIbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSAOUYHUBATH HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUILINX
Cllydasix OOBIKHOBEHHbIE ApOOU, IECITUYHBIE IPOOH.

COOTHOCUTB TOUKY Ha KOOPJMHATHOM (YUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YUCJIOM M N300paKaTh HATYpaJIbHBIC UMCIIA TOYKAMHU Ha KOOPIUHATHOM (UM CIIOBOI)
IPSAMOM.

BoimonHaTh  apudMeTHUECKHUE JEHCTBUS C HATYPAIbHBIMUA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHUI.

OKpyIJISITh HATYPAJIBHBIE YHUCIIA.

Pemienue TekCTOBBIX 32124

Pematp TekcTOBBIE 3a7auM apU(PMETUYECKUM CHOCOOOM U C MOMOILBIO
OpraHM30BaHHOIO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapUaHTOB (Mpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pewmate 3amauu, cojaepxamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpH HEOOXOUMOCTH C
MCIIOJIb30BAHUEM CITPAaBOYHON WH(OOPMAITUH).

Hcnonb30BaTh KpaTKuE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYCHUS TIPU PEIICHUH
3ajad.

[Tonb30BaThCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: IEHbI, MACChl; PACCTOSHUSA,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHH €IUHUIBI BEJIMYMHBI 4Yepe3 napyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

M3Bnekats uH(OpMaIuio, MNpeACTaBICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamMMme, THTEpIpeTUPOBaTh NMPEICTaBICHHBIC JaHHbIE, UCTIOIb30BaTh JaHHBIC TTPH
pelIeHUH 3aad4.

Harasignas reomerpus

[Tonp30BaThCA rEOMETPUUYECKUMHU TOHSATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEWIHUX GopMy
M3YYEHHBIX TEOMETPUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJbHOW OTOpeE,
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CBA3aHHYIO C yIJaMU: BEPIIWHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: yroJ, BEPIIHHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: PaJNyC, IUaMETp, LEHTP.

N300paxaTh H3y4EHHbIE TIE€OMETpUYECKHE (UTIYypbl Ha HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO LUPKYJIS U JINHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxoauTh UIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIbIO
JUHENKH, CTPOUTHh OTPE3KU 3aJaHHOW [UIMHBI; CTPOUTh OKPYKHOCTh 33JaHHOTO
panuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBaapaTa JJIsl UX
MIOCTPOEHUS, BEIYMCIICHUS IUTOIIANA U IEPUMETPA.

Bbruncnsate mepuMeTp W IUIOMIAAh KBajpara, MPsSMOYTOJbHHKA, QUTYD,
COCTaBIICHHBIX U3 MPSMOYTOJHbHUKOB, B TOM 4YHUCIE QUTYp, H300pKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKUMHU E€IUHULAMU HW3MEpPEHUs JJIMHBI,
IUIOUIA/IM; BbIpaXKaTh OJIHU €IMHULIBI BETMUKHBI Yyepe3 Apyrue (pu He0OXO0AUMOCTH €
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMALHIO).

Pacnio3naBaTh nmapanenenumes], Kyo, UCI0JIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHMS; HAXOIUTh U3MEPEHMS Mapalieenumnena, Kyoa.

Boruncnsate 00béM KkyOa, mapajiesienunena Mo 3aJaHHBIM H3MEpPEHUsM (C
OMOpPOM Ha AJITOPUTM YYEOHBIX JIEHCTBHUI), MOJB30BAaThCSA €IMHULAMU HU3MEPEHUs
00BbEMa.

PemaTe HecioXHBIE 3aJa4d HAa HM3MEPEHUE T'€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYaUSIX (TP HEOOXOIUMOCTH C BU3YaJIbHOM OMOPON).

6 KIIACC

Yucaa v BIYMCICHUSA

OpHeHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMM,
CBA3aHHBIMHM C PAa3JIMYHBIMU BUJAMHU YHCENl U CIOCOOAMU HX 3aMHCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOW (DOPMBI 3aIIUCH YKCIIA K IPYTOil.

CpaBHUBaTh M yHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHATh apupMeTnyecKkrue IeMCTBHS C HaTypajdbHBIMU U LEIbIMUA YHCTIAMU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMHU JPOOSMHU, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BBIYMCIISTE 3HAUEHUS YACIOBBIX BBIPAXKEHU, BBINOJIHATD IPUKHUIKY U OLICHKY
pe3ysibTaTa BBIYMCICHUN; BBIMOJIHATH MPEoOpa30BaHUs YMCIIOBBIX BBIPAKEHUIN Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JEHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €l YHCIIOM
1 U300pakaTh YUCIIa TOYKAMU HA KOOPJIMHATHON NPSIMON, HAXOJUTh MOIYJb YHCTIA.

COOTHOCUTh TOYKHM B MPSMOYTOJIbHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMHU
3TOM TOYKH.

OkpyrasTh Liefble 4YKclia U JeCATHYHbIE ApoOu (Mo oOpasiy), HaXOAWTh
MPUOJIMKEHUS YUCEI.

YuciioBble 1 0yKBEeHHbIE BbIPAKEHUS

OpueHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
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CBSA3aHHBIMU C 3aHMCBIO CTENEHU YKCIIa, HAXOAUTh KBAJpaT U Ky0 yucia, BEIYUCIATh
3HAYEHUS MMPOCTEHIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILNX CTEIICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJIMMOCTH C OMOpPOM Ha
QITOPUTM TNPABUJIIA), PACKIIAIBIBATh HATYpaIbHbIE YUCIIA HA POCTHIE MHOKHUTEIIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH POMOPIIUU U OTHOILLIECHUS.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alKUCU MAaTEMATUYECKUX
BBIPDAKEHUW, HAXOAUTh 3HAUYCHHS] OYKBEHHBIX  BBIPAKEHUH, OCYIECTBISA
HEO0OXOUMbIE TOJICTAHOBKM M MpeoOpa3oBaHus (C OMOPON Ha aJrOPUTM Y4eOHBIX
TEUCTBUM ).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TekCcTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3adaud apU(PMETHYECKUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pematp npocTennme 3a/1a4u, CBS3aHHBIC C OTHOLLICHUEM,
IIPONOPIIMOHAIIBHOCTBIO BEJIMYHH, MPOLEHTAMU; peulaTh TP OCHOBHBIC 3aJa4d Ha
JpOOU U MPOIEHTHI.

PemaTte 3amaum, comepkalipe 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYHHBL:
CKOPOCTb, BPEMS, paCCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb; [IPOU3BOAUTEIIBLHOCTD,
BpeMmsi, 00b€Ma padOThI, UCIIONB3YS ApUPMETHUECKUE JEHCTBUS, OLICHKY, TPUKHUJIKY:;
II0JIB30BAThHCS €AUHULAMU U3MEPEHHS COOTBETCTBYIOLIUX BEJIMUYNH.

CocTaBnsiTh OyKBEHHbBIE BHIPAXKEHHS IO YCIOBHIO 33/1a4 IOCJIE COBMECTHOIO
aHanm3a.

N3Bnekats uH(OpMaLMIO, MPEACTABICHHYIO B Ta0iuIlax, Ha JMHEHHOMH,
CTOJIOYATOM WM KPYrOBOM JAuarpaMmax, WHTEPHPETUPOBATH MpPEACTaBICHHBIC
JTAHHBIE; UCII0JIb30BATh JAHHBIC ITPU PEIICHUU 33/1a4.

[IpeacraBnsaTe MHGOPMAIIUMIO C TOMOIIBIO TAOJIHII, JIMHEWHON U CTOJIOYATON
Jarpamm.

Harasignas reomerpust

[TpuBoauTH mpuUMEpbl OOBEKTOB OKPYKAIOLIETO MHUpPA, HUMEUMX (opmy
M3YYEHHBIX TE€OMETPHUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (Uryp, mHpuUMepsl
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETUHOBAHHOM
Y KJIETYaTOM Oymare u3y4eHHbIe TUIOCKHE TeoMeTprudecKkrue GUrypsl 1 KOHPUTYpaIiH,
CUMMETPUYHBIE (PUTYPBI.

NMeTp mnpencraBieHUE O TEOMETPUYECKUX TOHATHSX: PaBEHCTBO (QUTYD,
CUMMETpPHSI, OCb CHMMETPHUH, IEHTP CUMMETPUHU.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C MOMOIIBK TPAHCTIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMUHBI, I10JIb30BATHCA IPU PELICHUM 3a7ay IPaJlyCHOU MeEpOu
YIJIOB; PaclO3HAaBaTh HA YEPTEkKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

BblYuCHATE IIMHY JIOMAHOM, IEPUMETP MHOIOYTOJIBHHMKA, IOJb30BAThCS
€AVMHUIAMU U3MEPEHUs UIMHBI, BBIPAXKATHh OJHU €IMHMIIBI U3MEPEHHUS JIUHBI Yepes3
Ipyrue.

Haxonute, UCIONb3ysl YEPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY BYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBAIPaTHOW CETKE.

Boruncnsate  miuomanb  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJILHUKOB,
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MCIIOJIb30BaTh pa30MeHue Ha MPSMOYTOJIbHUKY, Ha paBHbIE (PUTYPHI, TOCTPAUBAHUE JI0
NpSMOYTOJIbHUKA; TOJb30BATbCS OCHOBHBIMHM E€IMHUIAMH HW3MEPEHUs IUIOLIA/IH;
BBIPA)KaTh OJIHU €TMHUIIBI U3MEPEHHUS TUIOLIAAN Yepe3 Apyrue (Ipu HeoOX0IMMOCTH C
OIIOPO# Ha CTIPaBOYHYIO HHPOPMAIIHIO).

Pacnio3HaBaTh Ha MOJENSIX U HM300paXKEHUAX NUPAMUAY, KOHYC, LMIMHIP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToil Oymare mpsiMOyroJbHBIN MapaljieNenuIie].

Boeruncnsate 00bEM MPSIMOYTONBHOTO Mapaijiesienumneaa, Kyda, mojlb30BaThCs
OCHOBHBIMH €JIMHUIIAMHU U3MEpeHHs 00bEMA; BBIpaXKaTh OJHU €IUHUIBI U3MEPEHUs
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemars HecioXHBIE 3a7aud HAa HAXOXKJICHHUE TEOMETPUYECKHX BEIMYMH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OTMOPOii).

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypasbHble 4ynuc/ia M HYJIb

Hatypansnoe uwncno. Psg nHarypanbnbix uucen. Ywucno 0. UzoOpaxenue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lozunnonHas cucrema cyucieHus. *PuMckas Hymepamus Kak MpuUMep
HENO3UIHOHHON CUCTEMBI cunciaenus ™, JlecaTMaHas cCHCTEMa CUUCIICHUS.

CpaBHeHUE HATypalbHBIX YHUCEJ, CPABHEHHUE HATYpaJIbHBIX YHCEN C HYJIEM.
Crnioco6bl cpaBHeHUst. OKpyTieHNEe HATypaTbHbBIX YUCE.

Clio’)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJSl MPHU CIOKEHUU. Brruntanue
Kak JEeHCTBHE, 0OpaTHOE CIOXEHUIO. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €IUHULIBI TIPU YMHOXKEHUU. JleneHue kak JeiicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  pmeiicTBuiM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTnueckoro gedctBus. llepemecTurenbHOe UM coyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHs, *paclpeAesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOXKCHHST*.

Hcnonb3oBanue OykB Jisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUECKUX JCHCTBUH.

*[lenuTenn W KpaTHBIE 4ucia®, pasjokeHHe Ha MHOXuTenu. [Ipocteie u
coctaBHbIe unciaa. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHBIM I[IOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpakeHHE. DBplunciaeHne 3HAYEHUM YUCIIOBBIX BBIPAXKCHUM;
NOPSIAOK  BBINNOJHEHUS ~ JAcUCTBUM.  Mcmonb30BaHME  NpPU  BBIYMCIICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHHUS,

! BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Hez[aror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.
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*pacnpeenuTeIbHOr0 CBONCTBA YMHOKEHUS .

Apoou

[IpeacraBnenne o nApoObu Kak crnoco0e 3aluch  YacTH  BEJIMYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmenanHas Jpoob;
Ipe/iCTaBlIeHHE CMEIIaHHOM IpoOU B BUJIE HEMTPaBUIILHOM IpOoOU U BbII€JICHUE LIETI0N
YacTH YUCJIa U3 HeNpaBWIbHOU poodu. M300paxenue npolelt ToukaMu Ha YHUCIOBOM
npsimoil. OcHoBHOE cBOMCTBO Apoou. *Cokparnienue apoodeit. [lpuBenenue apodbu k
HOBOMY 3HameHaTeno *. CpaBHEHHE APOOCH.

CrnoxxeHre U BbIYMTaHUE IpoOed. YMHOXKEHUE U JelieHne ApoOeil; B3auMHO-
oOpatHble pobu. *HaxoxneHne 4acTu 1eJI0T0 U LEJI0ro MO €ro YacTH *.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOM B BHUIE
0OBIKHOBEHHOH. 300pakeHne AeCATUYHBIX IpoOel TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUA C JECATUYHBIMU JIpoOsamu. *OxpyrieHue
JECATUYHBIX IpoOeii™.

PemieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3aday  apudMeTHdyeckuMm crnocoOoMm.  *Pemienue
JOTUYECKUX 3a7ad. PemieHuwe 3amay nepeOOpoM BCeX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 TaOIUI] U CXEM.

Pemienne 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEeHus:
Macchbl, 00bEMA, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHULIAMU
M3MEPEHUS KaXI0U BETMUMHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBienue NaHHbBIX B BUE Ta0IMI], CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsinaeie npencraBinenus o GuUrypax Ha miIoCKOCTH: TOUYKA, MpsMasi, OTPE30K,
Jy4, YroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToi. IIpsamon, ocTpslid,
TYNOH U pa3BEPHYTHIE YTJIBIL.

JlmiHa oTpe3ka, METPUYECKUE €IUHUIbI JJIMHBI. J[JIMHA JIOMAaHOH, MEPUMET]
MHOT'OyTOJIbHUKA. VI3MEpEeHNe U MOCTPOEHUE YIII0B C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUryp *.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *[loctpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpara.

[lnomanes NOpPSAMOYroJbHUKA M MHOTOYTOJIBHMKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucJe (puryp, m3o0pakEHHbIX Ha KjieTdaTod Oymare.
EnvHuiel n13MepeHus 1iIo1aim.

*Harnsaasie mpeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIN
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3naHue Moenen
MHOTOTPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTUIIMHA U JIp.)*.

*O0BEM TPAMOYTOJILHOTO Tapaienenunenaa, kyoda. EauHuUIbBl u3MepeHus

00BEMa *,
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6 KIIACC

HarypaJjbHble ynciaa

Apudmernueckre IEWCTBHS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMHU.
YuciioBbIe BBIPAKEHUS, MOPSAOK IEUCTBUI, UCIOJb30BaHUE CKOOOK. Mcnonb30Banue
IPU BBIUYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJOKECHHUS H
YMHOXEHHUSI,  *pacrpeiieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyryeHue
HATypAJIbHBIX YUCET.

Jlenutenu u KpaTHble 4yncia; *HauOOIBIINI OOLIUI AeNUTENh U HauMEHbIIee
oO1ee kpaTHoe. [lenuMocTh CyMMBbI U pou3BeieHus *. Jlenenne ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHue U ynopsaoduBaHue apooOeil. Pemenue 3aauy Ha HaXOXKJIECHUE YAaCTU OT
LEJOoro M ULEeJoro mo ero 4vacth. JIpoOHoe 4YuCclIO Kak pe3yiapTaT JAesICHHUs.
[Ipencrapienne necsITUYHON TpoOU B BHUJE OOBIKHOBEHHOU MpOoOU M BO3MOKHOCTH
MIPEACTABICHNUS] OOBIKHOBEHHON ApOoOM B BUJE AECATUUYHOU. [lecsaTuuHbIe ITpoOH U
MeTpuueckas cucteMa mMep. ApupMeTUUEeCKUEe NEUCTBUS M YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMU.

OtHomienue. JlemeHue B JaHHOM OTHOIIeHUH. *Macmra®®, mpomopius.
[IpuMeHeHne MpOnoOpLH NpH PELICHUH 3a1a4.

[lonarue npoueHTa. Beruncienue npoueHTa OT BEIWYMHBI U BEJIUYUHBI 110 €€
MPOIIEHTY. BbIpa’keHrWe MNPOLEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amady Ha
MPOLEHTHI. BbIpakeHNuE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTebHBIE M OTPUIIATEIbHBIE YHCIA

[lonoxxutenpHble W OTpHUIaTenbHble yucna. Llensie uncna. *Mopynp uwmcia,
reoMeTpuyecKkas MHTeprnperauus Moayns uucia*. HWM3o0paxeHue dyucen Ha
KOOPJIMHATHOM NpsIMO. *YHCIOBBIE MPOMEKYTKH *.

CpaBHenue uucen. Apudmerhyeckue ACHUCTBUS C TOJOXKUTEIbHBIMU U
OTpHUIIATEILHBIMU YUCIaMHU.

[IpsiMmoyroiyibHasi cucTeMa KOOpJAMHAT Ha IUIO0cKocTH. KoopauHaThl TOYKM Ha
MJIOCKOCTH, abciucca u opauHara. [loctpoenne Touek U GuUryp Ha KOOpPAMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIPAKEeHUS

[Tpumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JedcTBUA. *ByKBEeHHBIE BBIPDOKCHHUS U YHCIOBBIC
MOJICTAHOBKU.* ByKBEHHBIE DPaBEHCTBA, HAXOXKJIECHHUE HEWU3BECTHOTO KOMITOHEHTA.
dopMmyiibl; GopMyITBI IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHHUKA, KBaaparTa, *00béMa
napasuiesienuneaa u kyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adad  apudMETHUYECKUM crnocoboM. *Pemenue
JIOTUYECKUX 3aJ1a4. Penienue 3a1a4d nepedopoM BCceX BO3MOKHBIX BapUAHTOB. *

Pemenue 3amay, coaepxaliux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paldoThl. EQuHUIBI M3MEpEHHus: MacChl, CTOMMOCTH; PACCTOSIHMUS,
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BpeMeHH, CKOPOCTH. CBS3b MEXIAY SAUHUIIAMHA U3MEPEHUS KKI0N BETUIHHBI.

Pemenue 3aia4, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATILHOCTHIO BEJIMYKH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIIECHTHI.

*Ol1leHKa ¥ PUKUKA, OKPYTJICHHE pe3yibTaTa ™.

*CocTtapiieHre OyKBEHHBIX BBIPAXKEHUH MO YCIOBHIO 3a]1a4H *.

[IpencraBnenre NaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JIUarpaMMbl: YTEHUE U MOCTPOeHUE. UTeHHEe KPYTrOBbIX IUarpamM.

Harasianas reomerpust

Harnsinaeie npeactaBiaeHus o GUrypax Ha MIOCKOCTH: TOYKA, MPSMasi, OTPE30K,
Jyd, yroJl, JOMaHasi, MHOTOYTOJLHUK, YETBIPEXYTOILHUK, TPEYTOIBHUK, OKPYKHOCTD,
KPYT.

*B3zanMHOE pacmoyioKeHHe ABYX MPSMBIX Ha TUIOCKOCTH, TapayuieibHBIC
MpsMbIC, TEPICHIUKYISPHBIC TpsMble*. M3MepeHue pacCTOSHUN: MEXIy IBYMsI
TOYKaMH, OT TOUKH JIO TIPSIMOM; IJTMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

W3mepenrie W TMOCTPOCHHE YIVIOB C IIOMOINBIO TpaHCHopTupa. Buibl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXyTroNbHUK, IpUMEPHI
YeTHIPEXYTOJILHUKOB. [IpsSMOYTONbHUK, KBajpaT: HUCIOIb30BAHHE CBOWCTB CTOPOH,
yriaoB, auaronaned. *MzoOpaxeHue reomeTpuyeckux GUIYp Ha HEITUHOBAHHOM
Oymare ¢ UCIOJb30BAaHUEM ILHUPKYJS, JHMHEWKH, YroJbHUKA, TpaHCHopTupa ™.
[TocTpoeHus Ha kieTyaTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TIIOMIAAN (DUTYPHI; €TUHUTIE U3MEPCHHS
miomaau. [Tpubmmxéanoe n3Mepenne miomaau Guryp, B TOM 9ACIie Ha KBaIPaTHON
cetke. * [IpubnmxEéHHOE U3MEPEHUE ITTUHBI OKPY>KHOCTHU, IIOIIAAN Kpyra *,

*CuMMeTpus: LEHTpaibHas, OCeBas W 3epKajdbHas cuMMmeTpuu. [locTpoeHwme
CUMMETPUYHBIX PUTYD *.

*Harnsaasie npencraBieHus o MPOCTPAaHCTBEHHBIX (UTypax: Mapajuiesenumnes,
KyO, mpus3Mma, NOHpaMuia, KOHYC, UMIuHAp, Mmap u chepa. H3o0paxeHue
MpPOCTPaHCTBEHHBIX (uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIUHIpPA U
koHnyca. Co3nanue Mojeneil mpocTpaHCTBEHHbIX ¢uryp (u3 Oymaru, IpOBOJIOKH,
MJIACTHIIMHA U JIP. ).

[Tonarne oOBEMaA; eauHUIIBI HU3MepeHuss 00béMa. OO0BEM MPAMOYTOJIBHOTO
napajienenumneaa, kyoa*.

®EJAEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:
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7 KIIACC

Yucaa v BIYMCICHUA

BoinonHsTh, couyeTass yCTHbIE U MHUCbMEHHBIC MPUEMBI, apumeTHUecKue
JEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

HaxoauTh 3HAUYE€HUS YKCIOBBIX BBIPAXKEHUN; MPUMEHIThH Pa3HOOOpPA3HBIE
CrOCOOBI ¥ TPUEMBI BBIYMCICHHUS] 3HAYCHWNA APOOHBIX BBIPAKCHUM, COACPIKAIINX
OOBIKHOBEHHBIC U IECATUIHBIC TPOOH.

[lepexonuTh OT OAHOM (OPMBI 3amUcH 4YMCEN K Jpyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHUHYIO NIpoOb). CpaBHUBATH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUAKY U OLEHKY PE3yIbTaTa BBIUMCICHUH, OLIEHKY 3HAYCHUIA
YUCJIOBBIX BBIPAYKEHUIA.

BhITIONHSTH AEHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMU MOKa3aTeIsIMU (C ONOpOit
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMEHATh NPU3HAKKA IEIMMOCTH, PA3JI0KEHUE HA MHOXXHUTEIN HATYyPAIbHBIX
quced.

Pemate mpocTeimme MNPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C
OTHOILIICHWEM  BEJIMYMH, MPONOPLUHUOHAIBHOCTEIO  BEJIMYMH, MIPOLICHTAMU;
HMHTEPIIPETUPOBATH PE3YJIBTATHI PEHIEHUS 33/1a4 C YYETOM OTPAHUYCHUH, CBSI3aHHBIX CO
CBOMCTBaMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AaredpanvyecKue BbIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anredpandeckoil TEPMUHOIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
[IEPEMEHHBIX.

BoIToHATE TipeoOpa3oBaHusl 1EJI0TO BRIPAXKEHUS B MHOTOYJICH TPUBEIACHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOXKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTOYJIECH, NPUMEHATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH (C OMOpoit
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

OcCyIIeCcTBIATh PA3JIOKEHNE MHOTOYJIEHOB HA MHOMXKHTEIW C TOMOIIBIO
BBIHECEHHUS 32 CKOOKU OOIIEr0 MHOXHTEJIS, TPYNIUPOBKU CllaraéMbIX, TPUMEHEHUS
(hopMys COKpaIIEHHOTO0 YMHOXKEHHUS (C OMOPOil Ha CIIPaBOYHYIO HH(POPMAITHIO).

[TpumensTs npeodpazoBaHusi MHOTOWICHOB TSl PEIICHUS PA3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3oBaHus BEIpAXKEHUH (C OMOPOI Ha CIIPaBOYHYIO MH(GOPMAITHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHS C OJHOW MEPEMEHHOM, IMPUMEHSAS ITpaBUia
Mepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, sBisieTcs Jin
YHUCJIO KOPHEM ypaBHEHUA.

Nmetr mpencraBieHue o rpa@uyeckux MeToAax MpHU PElIeHUHM JTUHEWHBIX
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YPABHEHHM U UX CHCTEM.

[logOupaTe mnpuMepbl Map YKCEN, SBISIOMIUXCA pPEIICHUEM JUHEHHOro
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM MIOCKOCTU rpaduK JUHEHHOTO YpaBHEHUS C JIByMs
NepEeMEHHBIMHU; MOJIB3YSACh TPAPUKOM, TPUBOJIUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMH, B TOM
qucie rpaguyecku (¢ Oopoi Ha aifTOPUTM YUeOHBIX ICUCTBUM).

CocTaBnsTh (MOCIE COBMECTHOIO aHAJIN3a) U PEIIATh JIMHEMHOE YPaBHEHHUE WM
CUCTEMY JIMHEWHBIX YPAaBHEHHM [0 YCJIOBHIO 3a/Jaud, HWHTEPHPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H [TOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath HA KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aaHHBIM
KOOpJIMHATaM, JIY4H, OTPE3KH, MHTEPBAJbI; 3allMChIBATh YHMCIIOBBIE NMPOMEXKYTKH Ha
areOpanvdeckoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM II0 33JaHHBIM KOOPAHMHATAM;
CTpouTh rpaduku TuHEHHbIX GyHKIMA. CTpouTh rpaduk hyHKIUU y = kx + b.

OnucelBaTh C TMOMOLIBIO (YHKIUMH H3BECTHbIE 3aBUCHMOCTH  MEXAY
BEJIMYMHAMU ([0 aJrOpPUTMY YYEOHBIX JEUCTBUM): CKOPOCTb, BPEMs, PAaCCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOJUTEILHOCTb, BpEMsI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MpeacTaBiICHUS W aHajdu3a HHQPOpPMALNH;
M3BJIEKATh U UHTEPIPETHPOBATH MH(OPMAIMIO U3 TPahHUKOB peagbHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HavyaJbHBIE IPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIIBHBIX
YyuCceNn JJI CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; M300paxaTh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM MPSMOU.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ysd MpPU HEOOXOJIMMOCTH KaJIbKYJISTOP; BBIIOJHATH
npocTeiiinie npeoOpa3oBaHUsl BBIPAXKEHUN, COAEpXKAIIUX KBaJpaTHbIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucH OOJBIIMX M MAaJbIX YUCEN C MOMOIIBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATP NOHATHME CTENEHW C  LEJbIM  II0Ka3aTeJIeM,  BBINOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEIEeHW C LEeIbIM IoKaszareineM (C
MCIIOJIb30BAHUEM CITPAaBOYHOM MH(MOPMAIIIH).

BBITIONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUsl PalMOHATBHBIX
BBIpQXEHUI HAa OCHOBE MPaBWJI JACHCTBUM HaJ MHOTOWICHAMH M alreOpandecKUMHU
JTPOOSIMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM IJI pEeUIEHUs] Pa3IMYHBIX 3a/1ad U3
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MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHMS (C MCIOIB30BAHUEM CHPABOYHOM
uH(poOpMaIlMi) U palMOHAJbHBIE YPAaBHEHHUS, CBOIAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIIINE UCCIEA0OBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
4yyclie ¢ MPUMEHEHHEeM Tpaduueckux MpejcTaBieHUi (yCTaHaBIIUBaTh, UMEET JIH
YpaBHEHHUE WM CHUCTEMa YPAaBHEHUN pEIIEHUs, €CIIM UMEET, TO CKOJbKO, U Mp.) C
OTIOPOM Ha aNTrOPUTM YUEOHBIX JICUCTBUMH.

[lepexoauTh OT cioBecHOW (HOPMYIUPOBKH 3amadu K e€ anreOpandeckoit
MOJIETM C TOMOIIBIO COCTAaBJICHUA YpPAaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB [IJIsi CPABHEHMUSI, OLICHKU; PEIIaTh
JUHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyuecKyro
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATUS U S3BIK
(TEpMUHBI, CUMBOJIMUYECKHE OOO3HAYEHUS); OMPENENATh 3HAUYC€HHUE (PYHKIUU IO
3HAUCHHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduKy dIEMEHTAPHBIX QYHKIUMA BUIA , Y = X%, =X,y =+/x ,y =

k . . .
~> OTHCHIBATH CBOHCTBA YMCIIOBOU bynkuuu no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJISIOLIEH TOMOIIBIO).

9 KUIIACC

Yuciaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoimonuaTe apudmMernueckue JeiCTBUS ¢ pallMOHATIBHBIMU YUCIIaMU, COUeTast
YCTHBIE M THUCBMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMHU
YU CJIAMU.

HaxoauTe 3HaueHUs CTENEHEN C LEJIBIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISITH
3HAYEHUS YUCIIOBBIX BBIPAKECHHI.

OKpyIJIsITh  IEUCTBUTENIBHBIE YHWCJA, BBINOJHIATE NPUKUAIKY PE3YyJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE U KBaIpaTHbIC YPABHEHUS, YPABHEHUS, CBOMSIIMECS K HUM,
npocTenine JpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemare nmpocrtenmme CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHW C JIBYMs
IIEPEMEHHBIMHU M CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISACTCS
JMHEWHBIM (110 BU3yaJIbHOU O1ope).

PemaTte mpocTeiime TEKCTOBBIC 3a/layd  aJIreOpandyeckuM CrocoOoM ¢
IIOMOIIBI0 COCTABJICHHS YPAaBHEHUS WJIM CHCTEMBI [BYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMH.

IIpoBOaNTE MpOCTENIINE UCCIENA0BAHUS YPABHEHUHN U CUCTEM YPABHEHUM, B TOM

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 189 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 3 28. CTpanuua cosaaHa: 23.10.2024 15:00 =¥ TATAPCTAH



qyclie ¢ NPUMEHEHHEM TpadUyecKux MpEeACTaBICHUN (yCTaHABIUBATh, WUMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUN PEILIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHEWHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pElLICHUE HEPaBEHCTB Ha YHUCJIOBOW NPSIMOMW, 3allMCHIBATh PELICHUE C IIOMOIIBIO
CHUMBOJIOB.

PemaTe crucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO; N300pa)kaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
MPSAMOiA, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUN Pa3IUYHbIX 33a4.

DOyHKIUA

Pacno3naBath (yHKUMM H3y4eHHBIX BHUIOB. lloka3piBaTh CXEMaTUYECKU
pacmojoXeHue Ha KOOPAMHATHOM MIockocTu rpadukoB GyHKIUHN BUaa: y = kx, y = kx

K .
+b,,y=ax* + bx tc,y =X,y =x,y = — B 3aBHCHMOCTH OT 3Ha4CHMIi

KO2((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHUIA.

Crpouth W H300paxkaTh CXEMAaTUYECKH TpauKy KBaJIpaTUUYHBIX (DYHKIIHU,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX Tpadukam.

Pacnio3naBaTh KBajpaTuuHyro (QYHKIUIO 10 GopMysie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX QYHKIMHN U3 peaibHOM XU3HU, U3UKU, TEOMETPHUH.

YuciioBble MOCAEA0BATEIHLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMeTHUECKYIO0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
cnoco0ax 3aJaHusl.

BBITIONHATE  BBIYMCIEHUS C  HUCHOJb30BaHWEM (GOpMyJd n-TO  4YJIEHa
apu(pMETUYECKO U TE€OMETPUYECKON IMPOTrPeccCUid, CyMMBI IEpPBBIX 7 WIEHOB (C
OTIOpOM Ha CIPaBOUYHYIO0 HHGOPMAIIHUIO).

PemaTe 3aaun, CBSA3aHHBIE C YUCIOBBIMU MOCIEA0OBATEIBHOCTIMH, B TOM YHCIIE
3aa4il U3 peabHOM JKM3HU (C HCIOJB30BAHUEM KaJbKYJSATOpPA, LHQPPOBHIX
TEXHOJIOTHH).

COILEPKAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O 'OJAM
OBYYEHMUA)

7 KIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0Jl OT OIHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsTMe parMOHATBHOTO YHCHA, 3aliCh, CpPaBHEHHE,
VIOPSAOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckwe  JEUCTBHS  C
palMOHAILHBIMA YHUCJIaMU. PellieHne 3aiad W3 peajbHOM MNPAKTHKKA HA 4YacTH, Ha
JpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJleM: OIpeJeieHre, Mpeodpa3oBaHue
BBIpaXCHUI HAa OCHOBE OMPE/IEIICHUS, 3aMUCh OOJIBIIUX YHCE]T.

[IporeHThI, 3aMUCh MPOILIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHE 3a]1a4 U3 PeaIbHON MPAKTUKH.

[IpumMeHeHue TPU3HAKOB  JCIMMOCTH, Pa3JIO)KEHWE HAa  MHOXHUTEIN
HaTypaJbHBIX YHCEIL.
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PeanbHble  3aBUCMMOCTH, B TOM  4Mcie T@psiMas W oOparHas
IPONOPLUHUOHAIIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKECHUS C IEepeMeHHOU. [JomycTumble
3Ha4YE€HUsl MepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMU B BHJIC
(dbopmybl. Beruucienus o gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBujia MpeoOpa3oBaHUS CyMM W TPOU3BEACHUN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOT0OHBIX CIaraeMbiX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHbsl. CreneHb MHOrowieHa. ClOXeHUe, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBapaT CyMMBbI U
KBazpaT pasHocTH. Popmyiia pa3HOCTH KBaApaToB. Pa3yiokeHune MHOTOYJIEHOB Ha
MHOKUTEJIU.

YpaBHeHnust

VYpaBHeHUe, KOpEHb YpaBHEHHUSA, MpaBWia MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTAaBIEHNE YPaBHEHHI 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPAaBHEHUM.

*JIuHeliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €ro rpaduk ~. CucreMa aByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUI
coco0OM TOJICTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 337a4 ¢ OMOLIBI0 CHCTEM
YpaBHECHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKYTKU. PaccrosiHne mMexny
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpJAWHATHOW TuIocKOCTH. [Ipumepsl rpadukoB, 3agaHHbix Gopmynamu. UrteHue
rpaMKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonsarue Gpyukuuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuuni. JIunerinas GyHkius,
e€ rpaduk. I'papuk dynkmuum y = kx + b. *I'paduueckoe pemieHue ITMHEHHBIX
YpaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUN *.

8 KUIIACC

Yucaa v BIYMCICHUA

KBagparueiit kopenb u3 uyucna. *llonstue 00 wuppanmoHaAIBLHOM YHCIIE.
JlecaTuunbple TPUOMDKEHUST UppaluoHaIbHbIX yucen®. CoicTBa apuMETHUECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIpAXKEHUN U
BBIUMCIICHUSM. *JIeHCTBUTENIBHBIC YMCca *,

CreneHb C 1ENbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AuredpanvyecKue BbIPpAKEHUA

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOSATEJIbHO OIPCALIIACT 00BeEM n3y4aeMoro mMmarepuala.
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KBanparHeiil TpEXUiEH; pa3a0okKEeHUE KBAIPATHOTO TPEXUIICHA HA MHOXKHUTEIIH.

Anrebpandeckass ApoOb. (OCHOBHOE CBOWCTBO aireOpandecko apoowu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOei.
PanonanbpHbie BRIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, popMmyra KOpHEH KBaJlpaTHOro ypaBHeHHs. *Teopema
Buera®* Pemenue ypaBHeHUMN, CBOIAIIMXCS K JTUHEHHBIM M KBaJApaTHBIM. [IpocTeitmme
IpOOHO-paIOHATILHBIE YPAaBHEHUSL.

*I'padudeckas nHTEpIpETAHS YPABHEHUN C ABYMS NIEPEMEHHBIMH M CHCTEM
JUHEWHBIX ypaBHEHUH ¢ JABYyMsA nepeMeHHbIMH*. [lpuMepsl perieHus CucTem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a49 aareOpandecKuM CIiocoOoM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIaCTh ONpEAeieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBovicTB PyHkiuu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHMA, OTPAXKAIOIIUX PEAIbHBIE TIPOIIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC

k
3aBHCUMOCTH, uX rpaduku. @yaxuuny = x%,y = x>,y = +/x, y =~ *I'paduueckoe

pelIeHre YpaBHEHUI U CUCTEM YpaBHEHUI ™.

9 KUIIACC

Yucaa v BIYMCICHUSA

PaunonanbpHble yucna, *uppalvoHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JE€HCTBUTEIbHBIX YNCEN; NEHCTBUTEIbHBIE YMCIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apumeTuyeckue JeHCTBUS €
JIeHCTBUTENBHBIMU YHCIIAMU *.

Pasmeppl OOBEKTOB OKpYXKAIOLIEro MHUpPa, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OkpyrieHue
yucel. [Ipuknaka n oneHka pe3ynbTaToB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JTUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *[Ipumepnl pelieHus ypaBHEHHM TpeThbell M 4YeTBEPTOM
CTENEeHE! pa3ioKEeHUEM Ha MHOXKHUTEIH *,

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.
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VYpaBHeHHe ¢ IByMsl MEpEeMEHHBIMU M ero rpaduk. Pemenue cuctem nByx
JMHEWHBIX YPAaBHEHUHN C JBYMs IEPEMEHHBIMU. PellleHre CUCTEM JIBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JHHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JVHEVHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. KBaaparHele HEpaBEHCTBA.
['paduueckass wHTEpHpeTanis HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DOyHKIUU

KBanpatnunass ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

Fpa(bI/IKI/I (G yHKIWIA: y = kx, y = kx + b, y = x%

= x,y = —HHX CBOWCTBA.

lIncnomﬂe 10CJIeI0BATEILHOCTH U NIPOIPecCHH

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u GopmyIoit n-ro uieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbsl n-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI IIEPBBIX 71 YICHOB.

*N300paxkeHne YJIEHOB apU(PMETHUECKOW K TE€OMETPUYECKON Mporpeccui
TOYKAMH HAa KOOPAWMHATHOM IUIOCKOCTH. JIMHEWHBIMN M DKCIOHEHUMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS». 7-9 KJIACCBI

IJNTAHNPYEMBIE ITIPEJIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJILHON PABOYEN ITPOI'PAMMGBI KYPCA «T'EOMETPUS» (TTO
I'OAAM OBYYEHUA)

OcBoenne yueOHOro kypca «l'eomerpus» Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMsl JOJDKHO OOecreurBaTh JOCTHXKEHHME CIEAYIOUIMX MPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpUYecKre (GPUTYPBI, ONIPEALATh UX B3aUMHOE
pacIioioKeHUe, U300paxaTh reoMeTpUyYecKue (UTYPHI, BBIMOJHATH YEPTEKHU IO
YCIIOBUIO 3a1auu. M3mepsaTh JIMHEWHbIE W YIJIOBBIE BEJIWYMHBI. Pemiars 3amaun Ha
BBIYMCIICHUE VINH OTPE3KOB U BEJIMYUH YIJIOB.

Jenath TpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MTPEMETOB B PeabHOM
KU3HHU, pPa3MepPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAKY BEJTUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM (C UCITOIb30BAHUEM CMbICIIOBOM
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OTIOPBI: HABOSIIKE BOMPOCHI W/UIIN alTOPUTMa YU€OHBIX ACHCTBHI).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIB30BaTh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PELLICHUH 33/1a4.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
pELIEHNU FEOMETPUUYECKUX 3a/1ad (C UCIOJIb30BAaHNEM 3pUTENbHOMN HATJIAHOCTH U/WIH
BepOATBHOM OMIOPHI).

Omnpenensts napayieabHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekylas. Onpeaenars NapajuielbHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOr MPSMOHU.

Pemate 3a1aun Ha KJjeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbBIEC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MKCIOJB30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IpU NEPECEUCHUH [BYX
NapaJuIebHBIX NPAMBIX CEKylled. Pemarte mpakTUdeckue 3ajaud Ha HAXO0XKJICHHE
YTIIOB.

VMeTs npencTaBieHue 0 IOHATHE T€OMETPUYECKOI0 MECTa TOYEK.

@opMynupoOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3T CBOMCTBA IPU
pelIeHnn 3aaa4.

OpueHTHpPOBATHCS B MOHATHIX: ONMCAHHAS OKOJIO TPEYIOJIbBHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMH O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpEANHHBIE NEPIEHANKYJSAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpOBaTH Ha 0a30BOM YpOBHE:
KacaTejabHas K OKPY)KHOCTH, TeOopeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMers mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE NOCTPOCHMS C IOMOIUBIO LIUPKYJIS U
JIMHEUKHU.

8 KUIIACC

PacniosHaBaTth OCHOBHBIE BHMIABI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

OpueHTHpOBaThCS B MOHATUM — TOYKHM IEPECEUECHUS MEAUAH TPEYrOJIbHUKA
(1leHTpa Macc) B pelieHruu 3aad.

Biianets noHATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPanelnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUIECKUX 3a1ad. VIMETh IpecTaBieHue
o teopeme Dasieca U TeopeMe 0 NPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTH ).

[IpumMeHsATh TNpU3HAKKW TMOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
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reOMETPUUYECKHUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHss TEOMETPUUYECKUX U
NPAKTUYECKUX 3a]1a4.

Brnanets TOHATHSIMEH CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTO yrjia
NPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS
NPaKTUYECKUX 3aJa4 (IIPU HEOOXOIMMOCTH C ONOPOX Ha aJITOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(OpMAIMIO) IUIONMIAb TPEYroJbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (Quryp
(TONB3YSACh, T/IE€ HEOOXOAUMO, KATBKYIATOPOM). [IpuMEHATh TOTy4eHHBIC YMEHUS B
MPaKTUYECKUX 3aavax.

BrnageTs TOHATHUSMH BOHCAHHOTO W IEHTPAILHOTO yIja, WCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YTJIAX, YIJaX MEXKIY XOpJaMu (CEKYIIMMH) U yTIe MEXIY
KacaTeJIbHOM Y XOPJAOW MPU PEHIEHUH NPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

Bnanets NOHSTHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUHU IPOCTEUIITNX 3a1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEINIU JJIA 33]la4y pealbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TMOJ00Us U TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HE0OXOAUMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOUTh C UX MTOMOIIIBIO
Pa3JIMYHbBIE 3JIEMEHTHI MPSMOYTOJBHOIO TPEYTOJIbHUKA ((PEIICHUE MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB»). HaxoauTe (C MOMONIBIO KalbKyJSATOpA) IJIWHBI W YTIbl IS
HETa0JIMYHBIX 3HAYCHU.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIECTBOM JUISI HAXOXKJEHUS COOTHOIICHHA MEXAY TPUTOHOMETPHUUECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEILIEHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX TP PELLICHUH
MPOCTEUILINX T€OMETPUUECKUX 3aau.

Bnanets moHaTusiMu npeodpazoBaHus Mo00Ms, COOTBETCTBEHHBIX YJIEMEHTOB
noa00HbIX Guryp. [loas30BaThes CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYD, YMETh
BBIYHUCIIATH JJIMHBI U HAXOAUTh YIJIbl Yy MOJ00HBIX (puryp (1Mo anroputMy ydeOHBIX
nevicreuit). IlpuMmeHATh cBoMCcTBa MOMOOMS B MPAKTHYSCKHX 3a7adyax. YMeETh
MPUBONTH MPUMEPHI MMOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUPE.

[Tonp3oBaThCsA TeOpeMaMHu (IO BU3YyaJIbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpH, O IPOU3BEAECHUHU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUUH U (PU3MUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U PU3HUECKUX 3a1ay. [[pumeHsTs
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB JJISl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IUIOCKOCTH, TPUMEHSThH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Brnanerr MOHATUSIMU TMPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>XKHOCTH,
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JUTMHBI TyTH OKPYKHOCTU ¥ paJMaHHON MEPHI yTiia, YMETh BBIYUCIIATH TUIOMIAAb KpyTa
M ero Jacred (c omopoil Ha crnpaBouHyr HH(popmamnmio). [IpuMeHsATs moTydeHHBIS
YMEHHUS B MMPAKTUICCKUX 3a]jadax.

Haxoguth ocu (WJIM LEHTPHI) CUMMETpUH (UTYp, TPHUMEHSATH JIBMKCHUS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUECKHE
MOJICIH JJIs 3a7]a9 peaabHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHSI C
MPUMEHEHUEM TIOJ00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (MOJIB3YsACh, TJIe
HEO00XO0JIMMO, KATBKYJISITOPOM).

COJIEP’KAHUE YUEBHOTO KYPCA «'EOMETPHUSI»
(IO TOAIAM OBYYEHHS$I)
7 KJIACC

Hauvanbubie nonsTus reomerpur. Touka, mpsMasi, OTPE30K, JIyd. Yroa. Buael
yrioB. BepruxkanbHple U CMeXHbIEe yIubl. buccekrpuca yrna. Jlomanas,
MHOTOYT'OJIbHUK. []apaiienbHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX.

*CummeTpuunbie  Gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETpHH *°,
[Iprmepsl CUMMETPUH B OKPYKAFOIIEM MUDE.

*OCHOBHBIE TTIOCTPOEHUS C TOMOIIIBIO IUPKYJISI U TMHEUKH *.

Tpeyronsuuk. BeicoTa, Mmeauana, OuccekTprca, ux cBorcTBa. PaBHOOE IpeHHBII
Y PaBHOCTOPOHHUU TPEYroibHUKUA. HEpaBeHCTBO TpEeyroibHHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBONMCTBa M MPU3HAKK MapajuiebHbIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Buemninue yriel TpeyrojibHUKA.

[IpssMOyTONBHBIA ~ TpEeYroibHUK. (CBOMCTBO MEIWAHBI  MPAMOYIOJIBHOTO
TPEYroJIbHUKA, MTPOBEIEHHON K TUIOTEHY3€. [I[pru3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEyTroJbHUKOB. [IpAMOYTOIbHBINA TPEYTOJIBHUK C YTII0M B 30°.

HepaBenctBa B reomerpuu: *HEpaBEHCTBO TPEYroJIbHHKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIlIeM yrie M OOJbIIEH CTOPOHE TpPEYroJbHHUKA.
[lepnieHauKyISp M HAKJIOHHAS.

*[eomeTpuueckoe wmecto Touek.® buccekrpuca yriia W cepeaUHHBIN
MEPIIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpy)HOCTb U KpPYT, XOp/la U IUaMETP, UX CBOICTBA. B3anMHOE pacroioKeHue
OKpYXHOCTH M mpsmoi. KacarenmbHass M cekymass K OKPYKHOCTH. OKpY>KHOCTBD,
BIMCAaHHAA B yroj. BrimcanHas v onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. llapammenorpamm, ero npusHaku U cBoucTBa. HacTHbIe

3 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.
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CIy4aW TMapajuielIorpaMMOB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKUA U
cBoricTBa. Tpamenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA MW TMPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meron yaBoeHust Meauansbl. LleHTpanbHas cummeTpus.

Teopema darneca U TeopeMa 0 NPOMOPLUUOHAIBHBIX OTpe3kax. CpeaHue JINHUU
TpEyTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kod(dduiment mnomodus. I[Ipusnaku mog00uUs
TpeyroabHUKOB*. [IpuMeHeHne mogo0us Mpu peIeHNH MPAKTUIECKUX 3a/1a4.

CpoiicTBa miomazeil reoMmerpuueckux ¢uryp. Dopmynbl Ajd  IUIOMIAIU
TpeyrojbHUKa, MapamienorpaMma, pomba u Tpaneuuu. OTHOILICHHE TIUIOMIAICH
no1I00HBIX uryp.

Brruncnenne mmomaned TPEyroJbHUKOB M MHOTOYTIOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAaHI€HC OCTPOTrO yria NpPsIMOYTrOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMeTprudecKue HYHKIIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHbIe ¥ LIEHTpPAJbHbBIE YIJIbl, YTOJ MEXK]y KacaTelbHOW U XOPJIOH. YTJIbI
MEXKJy XOpAaMU M CEKylIIMMH. BrIucaHHbIE UM ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3anumHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TanreHc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUSI.

Pemenne tpeyrosbHUKOB. Teopema KOCHHYCOB U TEOpEMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

*Ipeo6pazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa o IpoU3BEAEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM *.

Bekrop, gnumHa  (MOIyNnb) — BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIN€pallMd HaJ BeKTopamu. PasjiokeHue BeKkropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JUJIS1 HAXOXKACHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSMOM * U OKPYKHOCTH
B KOOpJMHATaX, MEPECeUCHUE OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JIJIMHA OKPYKHOCTH. I'pagycHas U paauaHHas
Mepa yrJia, BBIYUCIIEHUE JUIMH IyT OKpYyKHOcTel. [nomans kpyra, cekropa, CEerMeHTa.

*/IBU>KE€HUS TIJIOCKOCTHM W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepenoc. [ToBopot ™.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA» 7-9 KJITACCBI

[NTAHUPYEMBIE IIPEIMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (IIO TOAAM OBYUEHUA)

[IpeameTHbIE PE3yNIbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIacCax XapaKTepU3yITCs CIEAYIOIMUMHI YMEHUSIMHU.

7 KJIIACC

Uurtate uHpOpMaIuio, MpEACTAaBICHHYIO B TabOiMIlax, Ha JguUarpamMmax;
NpEeACTaBIATh JIaHHBIE B BUJE TaOJHUIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC
(cToy0uaThie) U KPYroBbI€) IO MAaCCHBaM 3HAYCHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HarJISHOCTH W/WIKM BepOaIbHOM OTIOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMMax, rpadukax.

OpueHTHPOBATHCS B TOHATHAX W OINEPUPOBATh MMH Ha 0a30BOM YypOBHE:
cpenHee apupMeTHIECKoe, MearaHa, HanOOoJIbIIIee U HAaMMEHBIIIee 3HAYCHMS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(U3UYECKUX BEIWYUH, AHTPOTIOMETPUYCCKUX JAaHHBIX, WMETh INPEJICTAaBICHHUE O
CTAaTUCTUYECKOU YCTOMYHUBOCTH.

8 KJIACC

W3BnekaTp M NpeoOpa3oBbIBaTh HH(MOpPMALUIO, TMPEACTABICHHYI0 B BHUIE
Tabnul, AuarpamMm, rpaukoB; MPEACTABIATh JAaHHbIE B BHUJAE TaOJIUILI, JUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUCHEepcUs U
CTaHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUEHUH U YaCTOThI COOBITUMN, B TOM YHUCIIE 1O
pe3yibTaTaM HM3MEpeHWH W HaOMIoACHW (C HCIOJIb30BAaHUEM 3pPUTEIHHOM
HarJISHOCTH W/WTK BepOaIbHON OTIOPHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEeMEHTapHbIX COOBITHMI, B TOM 4YHCJIE B OMNbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUAMM (C MCHOJIB30BAHMEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

Nmerps mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWJiepa, YuciIoBas mpsmas.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YpOBHE: MHOXKECTBO, MOJMHOXECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBaMH: O0beIMHEHNUE, TIEpEeCceUeHHE, TOTIOTHEHUE;
MEPEYNCIATh  3JEMEHThl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3YaJIbHON OMOPHI).

Hmets mpencraBieHne o rpaduyecKkoM MPEJCTaBICHUE MHOXKECTB M CBS3EH
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ME3K]ly HUMH J1JIsl OTIMCaHUsI IPOLIECCOB U SIBJICHUI, B TOM YHUCJIE MIPU PEUICHUHU 3aa4
U3 IPYruX y4eOHbIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3Bnekats u mpeoOpa3oBeIBaTh MH(MOPMALINIO, IPEICTABICHHYIO B PA3IMYHbBIX
UCTOYHMKAX B BUJE TaONHUll, quarpamm, rpadukoB; MPEJCTABIATh JIaHHbIE B BUJIEC
TaOJuII, JUarpamMm, rpauKoB.

PemaTte npocTeiinime 3a1aun opraHu30BaHHbIM IEpe0OpOM BapUAHTOB, a TAKKE
C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOIOB.

Nmetp mpencraBieHne 00 OMUCATENbHBIX XapaKTEPUCTHKAX Il MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCIE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HaOI0AeHUH (C OMOpPOil Ha CIIPaBOYHYIO
nH(pOopMaIHIo).

Haxonute BEpOATHOCTH CIydalHBIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTrs mnpencTtaBieHWEe O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUN
BEPOSITHOCTEM.

HmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHMCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MIPUPOJIE U OOIIECTBE.

COILEPKAHHUE YYEBHOI' O KYPCA «BEPOATHOCTDb U CTATUCTHUKA
(I10 'OJAM OBYYEHMUA)

7 KIIACC

[IpencraBnenne NaHHBIX B BUE TaOMUIl, Auarpamm, rpaduxoB. 3arnoiaHEHHE
Ta0JINII, YTEHHE U TTOCTPOCHUE TUarpaMm (CTOIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpolieccoB. M3BneueHne napopmMaiuy u3 quarpamMmm u
Ta0JINII, UCTIONH30BAHNE U UHTEPIPETAIIUS TAHHBIX.

OmnwucarenpHas CTaTUCTUKA: CcpenHee apupMeTHdyeckoe, MeAHMaHa, pa3Max,
HanOoJIbIlIee W HaWMMEHBINEE 3HAYCHHWs HaOopa 4YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIly4YalHOW U3MEHYUBOCTH.

*Ciy4ailHblil SKCHEpUMEHT (OMbIT) M CllydailHoe coObiTue. BeposTHOCTh U
gacToTa. POJIb MaJTOBEPOSATHBIX U IPAKTUICCKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmectBe. MOHETa U UTPalIbHAs KOCTh B TEOPUH BEPOATHOCTEN 4,

*I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBszHocTu rpada. Llenu u iukiel. [TyTtu B rpadax.
O6xox rpada (viinepos myTh). [IpencraBnenue 06 opuentTupoBanHoM rpade. Pemenne
3a/1a4y ¢ TOMOIIBI0 TpagoB™.

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 189 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 21 3 28. CTpanuua cosaaHa: 23.10.2024 15:00 =¥ TATAPCTAH



8 KUIACC

[IpencraBieHue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHue, nonoiHenne. CBoMCTBa onepauuii Haj
MHO>KECTBaMU: IIEPEMECTUTEIIBHOE, COYETaTEIIbHOE, pacipenennuTenbHoe,
BKJItOUeHUs. Vcnosib30BaHne rpapuueckoro NpeCcTaBICHUs MHOXKECTB JIs OIIMCAHUS
peanbHBIX IPOLECCOB U SIBJICHUM, IPU PELICHUH 3a/]a4.

*N3mepenue paccenBaHus JNaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMmma paccenBanus *.

OnemeHTapHble  COOBITHS  ciyyaiiHOro onblta. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyuaiinbiii BBIOOp. CBA3b MEXK/ly MAJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBA IEPEBHEB: €IMHCTBEHHOCTh MTyTH, CYIIIECTBOBAaHUE BUCIUCH
BEpPUIMHBI, CBSA3b MEXAY YHCIOM BEpUIMH M 4yuciaoM pédep. [IpaBuio ymMHOXKEHHS.
Pemenue 3amau ¢ momoibio rpados.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepeceueHue coobiTuii. HecoBmecTtHbie coObITHs. Dopmyna cliokeHUs: BEpOSITHOCTEH.
VYcnoBHass  BeposAtHOcThb. IIpaBmiio  ymHOkeHus. HezaBucumbie — cOOBITHSL.
IIpeacraBnenure >KCIIEpUMEHTa B BHJE JepeBa. PelleHune 3agad Ha HaxO0KJIECHHE
BEPOSTHOCTEN ¢ MOMOUIBIO IEpEBA CIIy4allHOTO SKCIIEpUMEHTA, Juarpamm Oiepa *.

9 KJIACC

[IpencraBienne qaHHBIX B BUJIE TAONUIL, AUarpamMmm, rpaduKoB, MHTEPIPETALIUS
JTaHHBIX. YTEeHUE U MOCTPOCHHUE TAOJIHIL, TUArPaMM, TPa(QHUKOB MO PEaTbHBIM JaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO codYeTaHUM. *TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ KCIOJIb30BaHHEM KOMOMHATOPHKH.

*['eomeTpuueckast BeposTHOCTh. Ciy4dallHbIM BBIOOpP TOYKM U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYT'H OKPYKHOCTH *.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITaHUM 10 iepBOro ycnexa. Cepus
ucneiTanuii bepuymiu. BeposarHocTu coObITHI B cepun UcTibITaHUN bepHyu.

CnydailHasg BeIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
oXkuaanue u gucnepcud. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUUECKOTO
CpPEIHETO 3HAYEHUS BEJIMYMHBI. MaTeMaTHYeCKOe O)KUAAHUE U JUCTIEPCUS CITyYaluHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyImm».

[Tonsitue o 3akoHe OoybUX uymces. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
gacToT. Posih 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTndyeckoe IUIAHUPOBAHNE U KOJUYECTBE YACOB, OTBOAMMBIX HAa OCBOCHHE
KaX/10M Tembl yuyeOHoro npeamera «MaTtemaTnkay (enepalbHON aJanTHpOBAHHOU
OCHOBHOM  00Opa3oBaTeNbHOM NpOrpaMMbl OCHOBHOIO OOLIEro  00pa3oBaHUs
oOyyaromuxcst € 3aJepKKOHM IICUXUYECKOTO pa3BUTHUSA, B LEJIOM COBIAAAIOT C
COOTBETCTBYIOIIUM  pazfenoM (enepanpHOol pabouell MporpaMMbl  yueOHOTO
npeameta «Marematuka» 00pa30BaTENbHONW MPOrpaMMbl  OCHOBHOTO — OOILEro
oOpazoBanust. I[lpm s3Tom OpraHuzanusi BIpaBe camMa BHOCUTb H3MEHEHHUS B
COJep)KaHWE U pacmpenereHne y4eOHOro marepualia Mo rojaM oOOydeHus, B
ITOCJIEA0BATEIBHOCTD U3YUYEHHS TEM U KOJIMYECTBO YAaCOB HA OCBOCHUE KAXKJIOM TEMBI,
ompeseeHIe OpTaHu3aIMOHHBIX (opM 00ydeHuss U T.m. OOOCHOBAHHOCTH JAHHBIX
M3MEHEHUN ompenenseTcs BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanueii YMK,
MHJMBUTyJIbHBIMU MICUXO0(U3UNIECKUMU OCOOEHHOCTSIMU KOHKPETHBIX 00YHarOIINXCS
¢ 3IIP, creneHp0 yCBOEHHOCTH UMHU YY€OHBIX TEM, PEKOMEHIALMIMHU MO OTOOpY U
ajantauqud  y4eOHOTo MaTepuasia 10 MaTeMaTHKe, IPEACTaBICHHBIMU B
IlosicHUTENBHOM 3aIIUCKE.

5 kaacc (ue menee 170 u)

Ha3sBanmue pasgeJia (Tembl) Kypca Kosaun4vecTBo 4yacoB
HarypanbHsle uncia. JIeMCTBUS ¢ HATYpaJIbHBIMU YUCIIAMU 43 yacoB
Harnsanas reomerpus. JInHNM HA IITIOCKOCTH 12 gacos
OOBIKHOBEHHBIE TPOOH 48 yacoB
Harnsgnas reomerpus. MHOroyroJbHUKU 10 yacoB
Jlecsituunbie 1podu 38 gacos
Harnsinnas reomerpus. Tena u Gurypsl B mpocTpaHCTBE 9 yacos
IToBTOpeHmne u 06061IeHNE 10 yacoB

6 kaacc (ue menee 170 u)

Hassanmue pasaesia (Tembl) Kypca KosmnuecTBo yacos
HatypanbHble uncna 30 gacoB
Harnsinnas reomerpus. IlpsiMble Ha MI0CKOCTH 7 4acoB
Hpobu 32 gacoB
Harnsnnas reomerpusi. CummeTpus 6 yacoB
Bripaxkenus ¢ OykBamu 6 yacoB
Harnsiinas reomerpus. @urypbl Ha IIIOCKOCTH 14 gacoB
[TonoxuTenbHbIE U OTPULIATENBHBIE YHCTIA 40 gacoB
[IpencraBnenune TaHHBIX 6 yacoB
Harnsinnas reomerpus. @Urypsl B IpOCTPaHCTBE 9 yacoB
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aIIHsI 20 gacoB

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

(ITO TOIAM OBYUYEHMUS)
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 189 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
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7 kaacc (He menee 102 u)

Ha3Banue pa3nena (Tembl) Kypca

KoaunuecTBO 4acoB

Hucna v BeluncieHus. PanimoHaibHbIE Ynciia 25 yacoB
AnreOpandecKkue BbIpaKeHUS 27 4acoB
VYpaBHeHUs U HEPABEHCTBA 20 yacoB
Koopaunats! u rpaduku. yHKuun 24 qacoB
IToBTOpeHMEe 1 0000IIEHNE 6 JacoB

8 kiacc (ue menee 102 u)

Ha3Banue pa3nena (Tembl) Kypca

KoaunuecTBO 4acoB

Uucina u Berunciienus. KBagparasle KopHU 15 gacoB
Yucna u Beruncienus. CTeneHb ¢ LeabIM I0Ka3aTelIeM 7 yacoB
Anrebpanueckue BelpaxeHus. KBagpaTHelil TpéxuiieH 5 yacoB
Anrebpanueckue BolpaxeHus. AnreOpanyeckas JpooOb 15 gacoB
YpaBHeHHs u HepaBeHCTBa. KBagpaTHble ypaBHeHUs 15 gacoB
VYpaBHeHus v HepaBeHCTBa. CUCTEMbI YpPaBHEHUIM 13 yacoB
VYpaBHeHnust u HepaBeHcTBa. HepaBeHcTBa 12 gacos
Oynkiyu. OCHOBHBIC TTOHATHUS 5 gacoB
Oynkuuu. Ynucaosbie QyHKIMH 9 yacos
IToBTOpenue u 06o0IIEHNE 6 4acoB

9 kaacc (ae meree 102 u)

Ha3Banue pa3nena (Tembl) Kypca

KoaunuecTBo 4acoB

Yucna v BeluncieHus. JleiCTBUTENBHBIE YNCIA 9 yacos

YpaBHEHHsI M HEPABEHCTBA. Y PaBHEHMSI C OJJTHOM NEPEMEHHON 14 yacoB
YpaBHeHust ¥ HepaBeHCTBAa. CHCTEMB] ypaBHEHUN 14 gacoB
YpaBHeHust ¥ HepaBeHcTBAa. HepaBeHcTBa 16 yacoB
OyHKIMH 16 yacoB
YucnoBble NOCIEN0BATEIBHOCTH 15 gacoB
IToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUMA 18 yacos

TEMATHUYECKOE IHIJTAHUPOBAHHUE YYEBHOI'O

«'EOMETPUSA» (I1IO TOJAM OBYYEHUA)

7 kaacc (He MeHee 68 )

Ha3Banue pasgena (Tembl) Kypca

KoaunuyecTBO 4acoB

[Ipocreiimue reomerpuyueckue GUrypsl U Ux cBoiicrsa. smepenue
F€OMETPUYECKHUX BEIUYUH

14 yacoB

KYPCA

TpeyroiabHUKN 22 qacoB
[TapannensHbIE TPSIMBIEC, CYMMa YTIJIOB TPEYTOJIbHUKA 22 4acoB
OxpyHOCTb U Kpyr. ['eoMeTpruecKkre NOCTPOCHHUS 14 gacoB
IToBTOpeHue, 06061IeHNE 3HAHUI 4 yacos
8 ku1acc (He meHee 68 u)
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 189 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbINA
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Ha3Banue pa3nena (Tembl) Kypca

KoaunuecTBO 4acoB

YeTIpEXYroJIbHUKU

12 gacoB

Teopema Paneca ¥ TeopeMa 0 MPONOPILIMOHATIBHBIX OTPE3KaAX, 15 ygacoB
110/T00OHBIE TPEYTOIbHUKU

[Tnomanes. Haxoxaenue mioniazaei TpeyroabHUKOB 14 yacoB
¥ MHOTOYTOJIbHBIX (Guryp. Ilnomann nogqo6HbIX Guryp

Teopema [Tudaropa u Havaga TPUrOHOMETPUH 10 yacoB
VYTl B OKpY>KHOCTU. BIiMcaHHBIE U ONKMCAHHBIE YETHIPEXYyTOJbHUKH. 13 gacoB
Kacarenbnble k okpy:xHOCTH. Kacanue okpyxHoCTER

IToBTOpeHme, 0000IIEHNEe 3SHAHUI 4 qacosB

9 kiacc (He MeHee 68 u)

Ha3sBanmue pasaeJia (Tembl) Kypca

Koan4yecTBO 4acoB

Tpuronomerpus. Teopembl KOCHHYCOB U CUHYCOB. Pelienue
TPEYrOJIbHUKOB

16 gacoB

[TpeoOpazoBanue momodus. MeTpudeckue COOTHOIICHHUS B 10 gacos
OKPYKHOCTH

BexkTops! 12 yacoB
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH 9 yacoB
[IpaBunbHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTHU U IUIOIIAb 8 yacoB
Kpyra. Beluucnenue mioniaaei

JIBYOKEHUS MITOCKOCTH 6 yacoB
[ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIIMS 3HAHUM 7 yacoB

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

«BEPOSITHOCTDH U CTATUCTUKA»
(IO TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3Banue pa3gena (Tembl) Kypca

Koan4yecTBO 4acoB

[IpencraBnenue qaHHBIX

7 9acoB

OnucarenbHasi CTATUCTHUKA 8 yacoB
CrnyuaitHast ”3MEHYHBOCTh 6 yacoB
Bgenenue B Teoputo rpadon 4 yacos
BeposiTHOCTB M 9acToTa CIIy4yailHOro COOBITHS 4 yacoB
O60011eHNe, KOHTPOIH 5 yacoB

8 kiacc (He meHee 34 4)

Ha3Baunue pa3nena (Tembl) Kypca

KoaunuecTBo yacoB

IToBTOpeHue Kypca 7 kiacca

4 yacoB

OmnucarenpHas CTaTUCTHKA. PaccenBaHme JaHHBIX 4 gacoB
MHnoxecTBa 4 qacosB
BeposiTHOCTB citydaifHOTro cOOBITHS 6 yacoB

B I/IEKTPOHHbBINA

[okyMeHT co3aaH B anekTpoHHow copme. Ne 189 ot 23.10.2024. NcnonHuTtens: NonosaHos B.B.
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Brenenue B Teoputo rpadon 4 qacoB
CayvaiiHbple COOBITHS 4 yacos
O60011eHre, KOHTPOJIb 4 qacoB

9 kiacc (He MmeHee 34 4)

Ha3Banue pa3nena (Tembl) Kypca KoJsaunyecTBo 4yacoB
IToBTOpEeHME Kypca 8 kiacca 4 yacos

D1eMEHTHl KOMOMHATOPUKHU 4 gacoB

['eomeTpuyeckas BEpOsSTHOCTh 4 gacoB

Ucnwiranus bepnynnu 6 4acoB

CiyyaiiHasi BeTMYMHA 6 JacoB

O0600611eHrEe, KOHTPOITh 10 gacoB

[okyMeHT co3aaH B anekTpoHHow copme. Ne 189 ot 23.10.2024. NcnonHuTtens: NonosaHos B.B. B I/IEKTPOHHbBINA
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Jluct cornacoBaHus k gokymeHTy Ne 189 ot 23.10.2024
MHnumnaTop cornacoBaHus: lonosaHoe B.B. dnpektop
CornacoBaHne nHnyuupoBaHo: 23.10.2024 15:01

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 ["onosaHoB B.B. A

23.10.2024 - 15:01

[okymeHT co3aaH B anekTpoHHon chopme. Ne 189 ot 23.10.2024. McnonHuTens: MonosaHos B.B. N IIEKTPOHHbIA
CtpaHuua 28 u3s 28. CtpaHunua cosgana: 23.10.2024 15:01 =¥ TATAPCTAH



