146. dPepepanbHasa paboyas nporpamma no y4yebGHOMYy npeameTty
"MaTtemaTuka" (6a3oBbIf YPOBEHb).

146.1. denepanbHas paboyas mporpamMma 1o yuebHomy npeamMety "MaremaTuka" (6a30BblIit
yYpOBEHb) (Jajiee COOTBETCTBEHHO - MporpaMMa M0 MaTeMaThKe, MaTeMaTHKa) BKJIIOYaeT
HOSICHUTENBHYIO 3alluCKy, COjepKaHue OOydYeHMs, IUJIaHHpYeMble pe3yJbTaThl OCBOCHUS
MIPOrpaMMBbI 110 MaTeMaTHKe.

146.2. NMNoAacHUTenbLHaaA 3anucka.

146.2.1. IlporpamMa mo maremaTuke A oOydarommxcs 5 - 9 kiaccoB paspaboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme 1Mo mMaTeMaTHKE YYTCHBI UIEH M TOJOKECHHS KOHIIETIUN
pa3BUTHUS MaTeMaTH4ecKkoro oopa3zoBanus B Poccuiickoit deneparum.

146.2.2. IlpenmeToM MaTeMaTUKH ABIAIOTCS (QyHAaMEHTaIbHbIE CTPYKTYPBI HAIlIEro MUpa -
IpOCTpaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOLICHHS (OT MPOCTEHIINX, YCBAaUBAEMbIX B
HEMOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXHBIX, HEOOXOIMMBIX JJI Pa3BUTHUS HAYUYHBIX U
OpUKIAJHBIX uzei). MareMaTHueckue 3HaHUS O00ECHeuMBaAIOT [OHMMAHHE MPUHIMIIOB
YCTPOWCTBA M HCIOJIB30BAHMS COBPEMEHHOW TEXHUKH, BOCIPHUATHE W HHTEPIPETALUIO
COLMAJIBHOM, PKOHOMUYECKOH, MOJUTHYECKOW HH(OpMAIUH, AAI0T BO3MOXHOCTH BBINOJIHATH
pacyeThbl ¥ COCTaBIATh AITOPUTMBbI, HAXOUTh U MIPUMEHSTH (OPMYJIbI, BIAJIETh NPAKTUYECKUMU
prUeMaMH FeOMETPUYECKUX U3MEPEHUH U TIOCTPOCHUH, YUNTaTh HH(POPMALIHIO, IPEICTABICHHYIO
B BUJE TaOmuL, auarpamMMm M TpauUKOB, KUTh B YCIOBUSAX HEOMNPEEICHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapakTep ClydyaiHbIX COOBITHIA.

146.2.3. U3yuenne matemMaTuku (OpMUPYET y OOydYaroIIMXCs MaTeMaTHUYECKUH CTUIIb
MBIIUICHHSI, TPOSBISIOIMIMNCA B ONpPEICNCHHBIX YMCTBEHHBIX HaBblkax. OOyuatommecs
OCBaMBAIOT TAKHE MPUEMBl U METOJbl MBIIIJICHUS, KaK MHIYKUUS U JEAyKIHs, 0000IIeHne 1
KOHKpPETH3allsl, aHAJIM3 W CHHTE3, KJIacCU(UKAIUs M CUCTeMaTH3alus, abcTparupoBaHHE U
aHasiorus. OOBEKThl MaTEeMaTHUYECKHX YMO3AKJIIOUEHUH, MpaBuUja HX KOHCTPYHUPOBAHUS
pPacKpbIBaIOT MEXaHM3M JIOTUYECKUX TIOCTPOCHUHM, CIIOCOOCTBYIOT BBIpAOOTKE YMEHHS
(dhopMynupoBaTh, 0O0CHOBBIBATH U JTOKA3bIBaTh CYXKIACHMSI, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE
MbllIeHHe. M3yyeHne MaremMaTuku oOecrneduBaeT (OPMHUPOBAHUE  AITOPUTMHUUYECKON
KOMITOHEHTBI MBIIUIEHUSI UM BOCIHMTAHWE YMEHUW JEeMCTBOBAaTh MO 3a/JlaHHBIM aJTrOpUTMaM,
COBEpLIECHCTBOBATh M3BECTHBIE M KOHCTPYHpOBAaTh HOBBIE. B mpouecce pemieHus 3anad -
OCHOBHOI yueOHOH JesATEJbHOCTH Ha ypOKax MaTeMaTHKH - pPa3BUBAIOTCA TBOpUYECKas U
IPUKJIaHAs] CTOPOHBI MBIIIIJIEHUS.

146.2.4. OOGyueHrne MaTeMaTHKE JITa€T BO3MOKHOCTh Pa3BUBATh Y OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 U MHPOPMATUBHYIO pedb, YMEHHE OTOMPATh HAMOOJIee MOIXOSIINE SI3bIKOBEIC,
CUMBOJIMYECKHE, TpapuUecKue CpeACcTBa ISl BBIPAKEHUS CYXICHUH W HAlVBIIHOTO WX
MpPEICTABICHHUS.

146.2.5. [lpu w3y4eHHMH MaTEMAaTHKH OCYIIECTBIIETCS OOIIEe 3HAKOMCTBO C METOJaMH
MO3HAHUS JIEUCTBUTEIBLHOCTH, IPEIACTABICHUSAMU O NPEAMETE U METOAAX MATEMAaTHUKH, HX
OTJIMYMU OT METOJOB JPYTMX €CTECTBEHHBIX W T'YMaHUTapHbIX HayK, 00 OCOOEHHOCTAX
MIPUMEHEHUS MAaTEMATHUKHU U1l PELICHUS] HAYYHBIX U MPUKIAAHBIX 3a7a4.

146.2.6. IIprOpUTETHBIMH TEJISIMU O0OyYEHHsI MaTeMaTHKE B 5 - 9 Kitaccax sSBISIOTCS:

dbopMUpOBaHHE  [EHTPANBHBIX  MAaTEeMAaTHMYECKUX  TOHATUH  (YKCIO,  BEJIMYHMHA,
reomeTpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTh, (yHKIHA), 0O0ECIEeUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHMsI 00YUArOIINXCS;



HOABCACHUC O6yanOHIPIXC}I Ha OOCTYIIHOM IJId HHUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MaTEMAaTUKHU MW OKPYXAIIETo MHpa, IMOHUMAaHHUEC MATCMATHMKH KaK YaCTh 061H€ﬁ KYJBbTYPBI
YCJI0BCUYCCTBA,

pa3BUTHE  UHTEJUIEKTyaJIbHBIX U TBOPUECKHUX  CHOCOOHOCTEH  oOyuwarommxcs,
[I03HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKIX YMEHUI, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca
K M3YYEHUIO MaTEMaTHKH;

(dbopMupoBaHue (QYHKIIMOHATHHOW MAaTEMaTHYECKOW TPAaMOTHOCTH: YMEHHUS Paclo3HaBaTh
MIPOSIBJICHUSI MATEMATHYECKUX TIOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsX W TpPH HU3YYCHUU JPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBHCHUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMyIHpPOBaTh MX Ha S3BIKE MATEMATHKW M CO37aBaTh MaTeMaTHYECKHE
MOJENN, IPUMEHATH OCBOCHHBIM MaTeMaTUYECKUM amnmapar sl pPEIIeHUs MPAKTUKO-
OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIIbTATHI.

146.2.7. OcHOBHBIE IMHUY COJIEPKAaHUS IPOTrPAMMBI IO MaTeMaTuke B 5 - 9 kitaccax: "Uucna
u Beruucinenus", "Anrebpa" ("AnreOpanueckue BblpaxkeHus'", "YpaBHeHHMs W HepaBeHCTBA'"),
"Oynkuun", "l'eomerpus" ("I'eomerpuueckue ¢urypsl u ux cBoiictBa", "H3mepenue
reoMerpuueckux BenuduH"), "BeposTHocTh M craTucTHKA'. JlaHHBIE JMHUU Pa3BUBAIOTCSA
napauieNbHo, Kax/1as B COOTBETCTBUH ¢ COOCTBEHHOM JIOTMKOMN, OJJHAKO HE HE3aBUCUMO OJIHA OT
JIPYTroii, a B TECHOM KOHTaKTE W B3aUMOJCHCTBHH.

Copmep:xaHue TporpaMMbl 1O MaTeMaTHKe, paclpelelieHHOe 0 ToAaM OO0ydYeHwus,
CTPYKTYPHUPOBAHO TakuM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIMITHAIBHBIM BOMPOCAM
oOyuJaromuecs: 00paniaauch HeOJHOKPATHO, YTOOBI OBNIAJICHHE MATEMATUISCKUMU TTOHITHIMH U
HaBbIKaMU OCYUIECTBIISJIOCH MOCJIEIOBATEIbHO M TMOCTYNAaTeIbHO, ¢ COOJIIOJIEHUEM MpPUHLIUIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHs BKJIIOYAIHMCh B OOIIYyI0 CHUCTEMY MaTeMaTHUYECKHX
MpeACTaBICHUN O0YYaIOIINUXCs, PACIIUpsIs U YIIyOnsisi ee, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3U.

146.2.8. B cootBerctBuM ¢ ®I'OC OO0 maTemaTHka siBIsieTcsl 0043aTeNbHBIM YUEOHBIM
IOpeMETOM Ha YpOBHE OCHOBHOro oOmero obpaszoBanus. B 5 - 9 kiaccax martemaruka
TPaJMIMOHHO H3Yy4aeTcsl B paMKax CIEIyIIMX y4eOHBIX KypcoB: B 5 - 6 Kijaccax - Kypca
"Marematuka", B 7 - 9 kiaccax - kypcoB "Anredpa" (BKI04as 3JI€MEHThI CTATUCTUKU U TEOPHH
BepositHOocTer) u "['eomerpus". [lporpamMmoii mo MaremaTwKke BBOJIUTCS CaMOCTOSITEIbHBIN
yueOHbIi Kypce "BeposiTHOCTh U cTaTHCTHKA".

146.2.9. O6mee yncaO0 YacoB, PEKOMEHIOBAHHBIX ISl U3YYCHHUS] MaTeMaTUKH (0a30BBIiA
YpOBEHB) Ha yPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, - 952 yaca: B 5 knacce - 170 gacos (5 yacoB
B Hezlel), B 6 kiacce - 170 gacos (5 yacoB B Hefient0), B 7 kiacce - 204 gaca (6 4acoB B HEJIEINIO),
B 8 Kkiacce - 204 gaca (6 gacoB B Hezieno), B 9 kiacce - 204 yaca (6 4acoB B HEJIENIO).

146.3. M3ydyenne MaTeMaTUKH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs HAIIPaBJICHO HA
JOCTHXKEHHE 00yUYaIONTUMUCS JIMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX
pe3yNbTaTOB OCBOEHUS Y4EOHOTO IpeMeTa.

146.3.1.  JIuuHOCTHBIE  pE3yJbTaThl  OCBOCHMsSI  NpPOrpaMMbl IO  MaTEMaTHKE
XapaKTePU3YIOTCS:

1) MNaTpUOTUYICCKOC BOCIIMTAHUC!

MMPOABJICHUEM HMHTEPECA K MPOHIJIOMY W HACTOAIIEMY pOCCI/II\/’ICKOI\/’I MaTeMaTHKU,
OCHHOCTHBIM OTHOIMICHUEM K JOCTHUXKCHUAM pOCCHﬁCKHX MATEMATHKOB H pOCCHfICKOI)'I
MaTeMaTHIeCKOM IIKOJIBI, K UCITOJIB30BaHHIO DTUX )IOCTI/I)KeHI/Iﬁ B IPYIrux HayKax v MPUKIaAIHbIX



chepax;
2) rpaXIaHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TIpa)<IaHUHA W pealu3alii ero Ipas,
MPE/ICTaBJICHUEM O MaTeMaTHYEeCKHMX OCHOBAaX (YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYp I'PaXJaHCKOro OOIIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITUYECKHUX IPUHLUIIOB B I€ATEIHOCTH YUYEHOTO;

3) TpyAOBOE BOCTIUTAHUE:!

YCTAaHOBKOM Ha AKTMBHOE Y4YacTHUE B DPCIICHUM IPAKTUYECKHUX 3a7ad MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOIro 00pa30BaHUs Ha MPOTSKEHUHN BCer
KHU3HH Il YCHEITHON Npo(ecCHOHANBHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIAMBUAYAIbHOW TpPaeKTOpUM 0Opa3oBaHUS U
KHU3HEHHBIX TJIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTUYECKOe BOCITUTAHHUE:

CIIOCOOHOCTBIO K DJMOIMOHATBHOMY M JCTETHYECKOMY BOCHIPHUSATHIO MaTeMAaTHYECKUX
00BEKTOB, 33/1a4, pEUICHUN, pacCyKJIeHUI, yMEHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) IEHHOCTH HAYYHOTO TTO3HAHMUS:

OpI/IeHTaL[PIefl B JCATCIIBHOCTU HAa COBPCMCHHYIO CHUCTEMY HAYUYHBIX HpeHCTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPasBUTHUA UYCJIOBEKA, IMPUPOAbBI H O6HIGCTBa, IIOHUMaHHEM
MaTeMaTH4eCKOM HAayKH KakK C(I)Cpbl YeJIOBEUYECKOM ACATCIIBHOCTH, DJTAIllOB €€ Ppa3BUTHA H
SHAYUMOCTHU IJId pa3BUTHA HUBUIN3AIUH, OBJIAACHHUEM A3BIKOM MaTEMAaTUKU U MaTeMaTHIeCKOM
Ky.]'[BTypOﬁ Kak CpCACTBOM IIO3HAHUA MHpPA, OBJIAACHUCM HpOCTCﬁMHMH HaBbIKaMH
HCCHG}IOB&TCHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnueckoe BocmUTaHHE, (HOPMUPOBAHHE KYJIBTYPHI 3J0POBbS U 3MOIMOHAIBLHOTO
OJ1aromnoryuus:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKHE 3HAHUS B UHTEPECaX CBOETO 370POBbS, BEICHUS
310poBOro 00pasa Ku3HU (3I0POBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymsipHas pu3udeckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA peICKCUU, PU3HAHUEM
CBOET0 MpaBa Ha OUIMOKY U TaKOTO K€ IpaBa JPyroro 4eloBeKa;

7) PKOJIOTUYECKOE BOCITUTAHHE:

OpUEHTallNEe Ha MPUMEHEHHE MAaTEeMaTHYECKUX 3HAHWH IS penieHus 3aaad B 00JacTu
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
TOCJIEICTBUI JIJII OKPY’KAIOIIEH CpeJlbl, OCO3HAaHUEM TI00aJbHOTO XapaKTepa SYKOJOTHUUECKHUX
npo0JieM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOIUMCS YCIOBUSAM COLUATbHON U MPUPOTHON Cpeibl:

TOTOBHOCTBIO K JIEHCTBHAM B YCIOBUSAX HEOIPEACICHHOCTH, MOBBIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESITEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA y JPYTHX
Jro/ied, MprUoOpeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIBITA JPYTHUX;



HE0O0XOMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM uucie (GopMyIupoBaTh HJIEH,
MOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSAX, B TOM YHCIIE paHEE HE M3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN Y KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBAaTh MpPHUHUMAaeMble pPELICHUs U JIeHCTBHA,
(hopMynHupoBaTh U OLIEHUBATh PUCKHU U MOCIECTBUSA, GOPMUPOBATH OTIbIT.

146.3.2. B pe3yabTare OCBOSHHS IPOTrpaMMbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0
oOpazoBanusi y oOywaromerocss OyayT cGhOpPMHUPOBAHBI METANpPEIMETHBIE PE3YIbTaThl,
XapaKTEepU3yIOUIUeCs]  OBJIAJACHUEM  yHHUBEPCAJIbHBIMU  IIO3HABATEJIBHBIMU  JEHCTBUSAMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU U YHHUBEPCAIbHBIMU PETYISITUBHBIMU
JNEHUCTBUSAMM.

146.3.2.1. YHuBepcaJibHble IMO3HAaBAaTEIbHbIE NEHCTBUS OOECHEeUHMBaIOT (OPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX ITPOLECCOB 00YUAIOMIMUXCsl (OCBOEHHE METOJIOB IMO3HAHHSI OKPYKAIOILEro
MHpa, NpPUMEHEHHE JIOTUYECKUX, HCCIEOBATeIbCKUX ONepaluuid, yMeHuil pabortaTh C
uHpopmanueil).

146.3.2.2. YV oOyuaromerocss OyayT chopMupoBaHBI Clieqyronue 0a30BbIe JIOTUYECKHE
NEHCTBUS KaK 9acTh YHUBEPCATbHBIX MTO3HABATENBHBIX YUEOHBIX NEHCTBUIL:

BBISIBJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTHYECKUX OOBEKTOB,
NOHATHHM, OTHOWIEHMH MEXAy MOHATHAMH, (OPMYyJIHUPOBaTH ONpEAETeHUs MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHMUA 1 0000meHus u
CPaBHEHHUs, KpUTEPUN IPOBOAMMOI0 aHAJIN3A;

BOCIPUHHMATh, (OPMYJIUPOBAaTh U MpeoOpa3oBbIBaTh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBIABJIITH MATEMATUUYCCKHUE 3aKOHOMCEPHOCTHU, B3aWMMOCBA3U H NPOTHUBOPCYHA B CbaKTaX,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX, IMpe/laraTb KPUTEPUH ISl BBIABICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

MPOBOANTH BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKHU, NEAYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUCHHH, YMO3aKITFOUSHHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTeIbCTBA MATEMATHYSCKUX YTBEP)KIACHUHN (MIPSIMBIE U OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSTENLHO HECIIOKHBIE TOKA3aTeIbCTBA MATEMATHIECKHUX (DaKTOB, BHICTPAMBATh
apryMEHTAllMI0, TPHUBOJUTH TPUMEPbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a/1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YYETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

146.3.2.3. YV  oOywaromerocs OyayT coOpMUpOBaHBl  cleayromme  0a30Bble
HCCTIEIOBATEIICKUE JCHCTBUS KaK YacTh YHHBEPCAIBHBIX MO3HABATEIbHBIX YUCOHBIX ICHCTBHI:

UCIOJIb30BATh BOIPOCHI KaK MCCIIEAOBATENLCKUI MHCTPYMEHT MO3HaHUs, (HopMyIupoBaTh
BONPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIFHO YCTaHABINBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIIUI0, MHEHHE;

IMPOBOAWUTE IO CaMOCTOATCIBHO COCTAaBJICHHOMY IINIaHY HECJIOKHBIN OKCIICPUMCHT,
HeOO0JIbIII0E HCCIICAOBAHUC TI0 YCTAaHOBJICHUIO 0COOEHHOCTEH MAaTEMAaTHYECKOI0 O6’B€KTa,



3aBUCHMOCTEH 00BEKTOB MEXKIY COOOIA;

CaMOCTOSITEIIEHO (hOPMYJIHPOBATh OOOOIICHHS W BBIBOJBI IO Pe3yiIbTaTaM IPOBEICHHOTO
HAOIIO/IEHUS], UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BHIBOJAOB U
000011IEeHNI;

MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOILIECCA, a TAKIKC BBIABUI'ATH MPCAIIOJIONKCHUA O
€T0 pa3sBUTUHN B HOBBIX YCJIOBUIAX.

146.3.2.4. Y oOyuatomierocst 0yayT copMHUpOBaHbl yMEHHUS paboTaTh ¢ HHpOpMaIUen Kak
94acTh YHUBEPCATBHBIX TTO3HABATEILHBIX YYCOHBIX JCHCTBUI:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, TaHHBIX, HEOOXOIUMBIX IS
pELICHUS 3a/1a4H;

BbIOMpPATh, AaHAIM3MPOBATH, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (GopMy MpelacTaBleHUs] MHPOPMALMU U WUIIOCTPUPOBATH pEIIaeMble 3aJa4M
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSAMY;

OLICHMBATh HAJEKHOCTh MH(POPMAIUU IO KPUTEPHSIM, TPEIOKEHHBIM YUUTEIEM WU
chopMyITHPOBAHHBIM CAMOCTOSATEIHHO.

146.3.2.5. YHuBepcanbHbIE KOMMYHHUKaTUBHBIE JNENUCTBUSA o0ecreynBaroT
c(OpMUPOBAHHOCTH COLIUAIBHBIX HAaBBIKOB 00YUYaIOIUXCS.

146.3.2.6. Y oOyuaromerocs Oynyt chopMmupoBaHbl yMEHHsS OOIIEHUS KaK 4YacTh
YHUBEPCATHHBIX KOMMYHHUKATHBHBIX YYeOHBIX JICHCTBUM:

BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCJIOBUAIMU U LCIIAMHU
O6HI€HI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHNCHBMCHHBIX
TCKCTaX, 1aBaThb MOJACHCHUS 110 X0y PCUICHUS 3aa49U U TTOJYUCHHBIM PE3YJIbTATaM,

B XOJIe O0CYXJI€HMsI 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYX/IaeMOW TeMbl, IPOOIEMBI,
pelraeMoi 3aaauu, BBICKA3bIBaTh WJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], COMOCTaBJIATh CBOU
CYXKIEHHS C CYXJIEHUSIMU IPYIMX YYacCTHHUKOB JaMajora, oOHapyuBaTh pa3iHuue U CXOJICTBO
HO3MLIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS;

MPEJICTaBIATh Pe3ybTaThl pPELICHHUs 3a7aud, JKCHEPUMEHTA, HCCIEIOBAHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIICHHSI C YUETOM 337124 ITPE3EHTAMH U 0OCOOCHHOCTEH
ayJIMTOPUH.

146.3.2.7. ¥ obyuaromerocst 0yayT cOpMHpPOBAaHbI YMEHHUSI COTPYAHMYECTBA KaK 4acTb
YHHBEPCAITbHBIX KOMMYHUKATUBHBIX YUEOHBIX TCHCTBHIA:

IMOHUMATh W HUCIIOJIB30BaTh IMPCHUMYIICCTBA KOM&H,Z[HOIZ u PIHI[PIBHI[yaJ'ILHDﬁ pa60TBI npu
pEeICHNN yqe6HLIX MaATEMAaTUYCCKUX 3a/1a4,

NPUHUMATh 11€Jb COBMECTHOHM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThL, pacipeenaTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIaeHuss, OOMEH MHEHUSMH, MO3TOBbIE



IITYpPMBl ¥ JPyTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHS C
JpYrMMH 4I€HaMHU KOMAaHIbl, OLIEHHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMU B3aUMOJIEHCTBUSI.

146.3.2.8. VYHuBepcaJbHble pEryJIsSTHUBHbBIE NEHCTBUS OOECHeurnBaOT (OPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

146.3.2.9. ¥V obyuatomerocst Oyayt copMupoBaHbl YMEHHUS CaMOOPTaHU3AIMU KaK 9acTh
YHHUBEPCATBHBIX PErYISTUBHBIX YUEOHBIX JEHCTBHIA:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJITOPUTM PEIIeHHUs 3a/1a4il (MM €ro 4acThb), BIOUpaTh
CIOCOO pelleHHs € YYeTOM HMEIOUIUXCA PpECypcOoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C yUeTOM HOBOI HH(QOPMAIIIH.

146.3.2.10. ¥V oOyuatomerocsi 6yayT cpOpMHpPOBaHBl YMEHHS CaMOKOHTPOJII KaK 4acTb
YHHUBEPCAIBHBIX PETYISATHBHBIX yUCOHBIX TCHCTBHIA:

BIIQJIETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yjbTaTa pPelieHUs
MaTeMaTUYeCKOM 3a1auu;

nNpeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IpU PCHICHUU 3aaa4dyd, BHOCHTb
KOPPEKTHUBbBI B JACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$[T€J'IBCTB, HaﬁHeHHBIX OIHI/I60K,
BBISIBJICHHBIX pr,[[HOCTCﬁ;

OLIEHHMBATh COOTBETCTBHUE pe3yJibTaTa AESITEIbHOCTH IOCTABJICHHOM e U YCIOBUSM,
OOBSICHATh MPUYUHBI JOCTHXKEHHSI MJIM HETOCTHKEHHUS LIEJIM, HAaXOAUTh OIIUOKY, AaBaTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY.

146.3.3. IIpeameTHbIE pe3yIbTaThl OCBOEHUS ITPOrPaMMBbI IT0O MATEMATHUKE IIPEICTABIIEHBI 110
rojgam o0yueHusl B paMKax OT/eJIbHBIX Y4eOHBIX KypcoB: B 5 - 6 Kiaccax - Kypca "Maremartuka",
B 7 - 9 knaccax - kypcoB "Anreopa", "I'eomerpus”, "BeposTHOCTb U cTaTUCTHUKA".

146.4. PepepanbHana paboyasa nporpamma y4ebHoro Kkypca "Martematuka"” B 5
- 6 knaccax (ganee cooTBeTCTBEHHO - NporpamMmma y4yebHoro kypca "MatemaTuka",
y4eOHbIN KypC).

146.4.1. IlosicHuTeNnbHAs 3aMKACKa.
146.4.1.1. [IpuopuTeTHRIMU 1eNIMU O0yYEHHUSI MaTEMATHKE B 5 - 6 Kaccax sSBISIOTCS:

MPOJIOJDKEeHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX MOHATHH (YHMCIIO, BETWYWHA,
reomMeTpuueckas  ¢urypa), 0oOE€CHeYMBAIOIIUX IPEEMCTBEHHOCTbh U  MEPCIEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3zoBaHUs 00yUarOUINXCS;

Pa3BUTHC HHTCJUICKTYaJIbHBIX n TBOPYCCKUX CIIOCOOHOCTEH 06yanOIJ_II/IXC5I,
MO3HaBaTeILHOMN AKTUBHOCTH, HCCJIICAO0BATCIBCKHUX YMCHI/II\/'I, HUHTEPECA K U3YYCHHUIO MAaTECMATUKH,

NOJBeICHNE O0YyYaroIMXCcsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBS3H
MAaTE€MATHKHU U OKPY’KAOIETO MUPA;

(I)OpMPIpOBaHI/Ie (I)yHKHHOHaHBHOﬁ MaTeMaTH4eCKOM T'paMOTHOCTU: YMCHUS PACIIO3HABATH
MaTeMaTHYeCKHE OOBEKTHI B PCATBHBIX ) XKU3HCHHBIX CUTyalUsIX, IPUMCHATbL OCBOCHHBIC YMCHUSA
IJId pCIICHUS MPAKTUKO-OPUCHTUPOBAHHBIX 3a4a4, UHTCPHIPCTUPOBATH MMOJTYYCHHBIC PC3YJIbTAThI
1 OICHUBATh UX HAa COOTBECTCTBHUEC HpaKTquCKOﬁ CUTyalu.



146.4.1.2. OcHOBHBIE IMHUM COJEp)KaHUS Kypca MareMaTMKH B 5 - 6 Kjaccax -
apudmeTrnyeckas M Te€OMETpUYECKas, KOTOpble pPa3BUBAIOTCS NapajulebHO, Kaxnaas B
COOTBETCTBUHM C COOCTBEHHOH JOTMKOHM, OJIHAKO HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM
KOHTakTe€ M B3auMOJEWCTBUU. Takke B Kypce MaTeMaTHKH IPOUCXOJIUT 3HAKOMCTBO C
3JIEMEHTAaMU aJreOpbl U ONMUCATENEHONW CTATUCTHKH.

146.4.1.3. N3ydenne apudMeTHUIECKOTO Marepuaia HAYMHACTCS CO CHCTEMAaTH3alluh H
pa3BUTHUA 3HAHUI O HATYpalbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HAYAIBHOTO OOIIEro
obpazoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHHWE BBIYHCIUTEILHON TEXHUKH W (POPMHUpPOBAHUE
HOBBIX TEOPETUYECKUX 3HAHUM COYETAeTCsl C Ppa3BUTUEM BBIUMCIUTEIBHOM KyJIbTYphI, B
YaCTHOCTH C O0OYYEHHEM MPOCTEUIITUM TTpUEMaM MPUKHUIKU U OIICHKU PE3yIbTATOB BEIYMCIICHUM.
N3yueHne HaTypalbHBIX 4YHUCEN MPOJOKAETCS B 6 Kjacce 3HAKOMCTBOM C HadallbHBIMU
MOHSATHUSAMH TEOPUH JICTUMOCTH.

146.4.1.4. Hauano u3yueHus: OOBIKHOBEHHBIX U JECSITHYHBIX IPOOEH OTHECEHO K 5 Kiaccy.
DTO TIEPBBI 3Tall B OCBOCHUH JAPOOEH, KOT/Ia TPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HUJCSIMU,
NOHATUAMHU TeMbl. [lpu »TOM paccMOoTpeHHe OOBIKHOBEHHBIX ApobOeld B TOTHOM o0Beme
MPEAIIECTBYET H3YYCHHUIO JECATUYHBIX NPOOeH, YTO IEIeCO00pa3HO C TOYKH 3PEHUS JIOTHKH
U3TIOKEHUSI YUCJIOBOM JIMHHMM, KOTJa TpaBHUla JEHCTBUU C JIECATUYHBIMU JPOOSIMH MOKHO
000CHOBATh YK€ W3BECTHBIMH aJTOPUTMAaMU BBHITIOJIHEHHSI JEHCTBUM C OOBIKHOBEHHBIMU
IpoOsiMi. 3HAKOMCTBO C JIECATUYHBIMU APOOSMH PACHIMPUT BO3MOKHOCTH IS TIOHUMAaHUs
00yJaronMMucs MPUKIATHOTO MPUMEHEHHSI HOBOHM 3aIllMCH TIPH U3YUYEHUU APYTUX MPEIAMETOB U
IpU MPAKTUYECKOM HCToNb30BaHuU. K 6 KilacCy OTHECeH BTOpPOI dTal B U3yUYeHUHU OpoOeid, rae
MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHHWS M TpeoOpa3oBaHus JpoOeid, 0CBOEHUE
HOBBIX BBIYHMCIUTEIbHBIX QJITOPUTMOB, OTTAUYMBAHWE TEXHUKH BBIYHMCICHHUH, B TOM YHCIIE
3HAYCHHUI BBIPAXEHUH, COJIEpKaIIMX W OOBIKHOBEHHBIC, U JCCATUYHBIC IPOOH, YCTAaHOBIICHUE
CBsI3e MeXIy HMMH, paCCMOTPEHHUE MPUEMOB peIlleHus 3a7ad Ha Jpoou. B Hauane 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C TTOHSATHEM ITPOIICHTA.

146.4.1.5. OcoOGEHHOCTBIO W3YYEHUS TOJOKHUTEIbHBIX U OTPHUIATEIbHBIX YHCEN SBIISCTCS
TO, YTO OHH TaKX€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO ATarnoB. B 6 kiacce B Hauasne u3ydeHus
teMbl "[lonoxxurenbHble W OTpUIaTeNbHbIE YKcia" Beiaenserca noarema '"llensie yucna", B
paMKax KOTOPOM 3HAKOMCTBO C OTPHUIIATEILHBIMH YHUCIAMHU U JICUCTBUSMH C TTOJIOKUTEITHHBIMH U
OTPHULIATENLHBIMU YKCIAMU MPOUCXOJIUT HA OCHOBE COJIEPKATEIBLHOTO MOAX0/1a. DTO MO3BOJISET
Ha JOCTYITHOM YPOBHE TO3HAKOMUTH OOYYAIOIIUXCS TPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSMH TE€MbI, B TOM YHCJE M C MPaBUJIAMH 3HAKOB TMPU BBIOJHEHUU apHUPMETHUECKUX
nercTBuid. 3yueHne parmoHaIBHBIX YUCeI OYIeT TPOI0JDKEHO B Kypce areOphl 7 Kiacca.

146.4.1.6. Ilpu oOyuyeHHH pELICHUIO TEKCTOBBIX 33/a4 B 5 - 6 KiaccaxX HCIONb3YIOTCS
apudMeTnyecKkre npueMsl pemenus. [Ipu oTpaboTke BRIYHUCIUTENBHBIX HABBIKOB B 5 - 6 Ki1accax
paccMaTpUBAIOTCSl TEKCTOBBIE 3a/layd CIEAYIONIMX BUJOB: 33Ja4l Ha JBM)KEHHE, HA 4acTH, HA
TOKYTIKH, Ha pabOTy W MPOW3BOIUTEIHHOCTh, HA TMPOICHTHI, HA OTHOIICHUS W TMPOIOPIIHH.
OOyuaromuiecss 3HAKOMSITCS C TMPUEMaMU pelIeHHs 3a/1a4d 1nepedopoM BO3MOXKHBIX BapHAHTOB,
y4arcst paboTaTh ¢ HHPOPMAIHEH, MPeCTaBICHHON B (hOopMe TaOIUI] WIIH THAarPaMM.

146.4.1.7. B nporpamme yue6HOro Kypca "MaremaTka" npeaycMoTpeHo (GpopMupoBaHue
MPOMEEBTUUECKHUX alreOpanueckux INnpejacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIO 4YHCia B
3aBUCHUMOCTH OT MaTe€MaTH4E€CKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
LUIMPOKO HCIIOJIB3YETCS TPEXAE BCEro s 3alUCU OOIIMX YTBEPXKICHUM W MPEeIOKEHUH,
(dopMyJ, B YaCTHOCTH JJIsl BBIYMCIICHUS T€OMETPUYECKUX BEIWYHH, B KauecTBe '"3aMecTuTens”
qucia.

146.4.1.8. B mporpamme yueOHOro Kkypca "Martematuka" TMpeJcTaBlieHa HarJsHas



TeOMETpHs, HalpaBleHHas Ha pa3BUTHE OOpa3sHOrO MBIIUIEHHUS, MPOCTPAHCTBEHHOIO
BOOOpa)keHUs, N300pa3UTENbHBIX YMEHUI. DTO BayKHBIN 3Tall B U3YyYEHUH T€OMETPUU, KOTOPBII
OCYILECTBIISICTCSI HAa HAIJIATHO-IPAKTUYECKOM YPOBHE, ONUpAeTCss Ha HarjsaHo-oOpa3sHoe
MbIIIIJIEHHEe 00ydJaromuxcs. bosnpimas posib OTBOAUTCS NMPAKTUYECKOW IESTENbHOCTH, OIBITY,
HKCHEPUMEHTY, MOJIeTUPOBaHUI0. O0yUaromuecs 3HaKOMATCS ¢ TEOMETPUUECKUMHU (PUTYypaMu Ha
IJIOCKOCTH U B MMPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(UTYparusiMu, yyaTcsl H300pakaTb UX Ha
HEJIMHOBAHHOW M KJeTyaToil Oymare, paccMaTpHUBalOT MX INpocTeiine cBoiicTBa. B mpomecce
W3Y4YEeHMsI HarJIIJHOW T€OMEeTpUN 3HAHUS, MOJIyYeHHbIE 00yJarolUMUCA Ha YPOBHE HAYaIbHOTO
o01iero o0pa3oBaHusl, CUCTEMAaTH3UPYIOTCS U PACIIUPSIIOTCA.

146.4.1.9. CornacHo y4yeOHOMY IIaHy B 5 - 6 KjlaccaX M3y4yaeTcsl MHTETPUPOBAHHBIN
npeamer "MaremaTuka', KOTOPbBIM BKJIIOYaeT apu(METHUECKHMil MaTepual W HarsaHyIo
TeOMETPHIO, a TAaK)K€ MPOMNEAEBTHUECKHUE CBEICHHS M3 alreOphl, JIEMEHThl JIOTUKU W Havaja
ONMCATEIbHON CTATUCTUKH.

146.4.1.10. OGmiee 4mCIO 4acoB, PEKOMEHJIOBAHHBIX IS M3yYCHHS MaTeMaTukH, - 340
gacoB: B 5 kiacce - 170 yacos (5 yacoB B Hezelnto), B 6 kiacce - 170 yacoB (5 4acoB B HEMICIIO).

146.4.2. Conep:xanue o0y4yeHus B 5 Kiacce.
146.4.2.1. HatypanbHble uncia U HyJIb.

Hatypanbnoe uncino. Psa Harypaneubix gncen. Yucno 0. M300paxenne HaTypaabHBIX YHCET
TOYKaMH Ha KOOPJMHATHOM (UHUCIOBOI) MPSAMOI.

[To3nnmoHHas cucrema cuucieHusd. Pumckas Hymepanus Kak IPUMEP HEMO3ULMOHHOU
CUCTEMBI CUMCIICHUs. [lecATUYHAs CUCTEMAa CYUCIICHMUS.

CpaBHeHHE HaTypaJbHBIX YHCEN, CpPAaBHEHHE HATypalbHBIX 4Hcel ¢ HysneM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaIbHbIX YUCEIL.

CrnosxeHue HaTypajJbHBIX YUCEIN, CBOMCTBO HYJIS MU CIOKEHUHU. BriunTanue kak eicTBue,
00paTHOE CIIOKEHUIO. YMHOXXEHHME HaTypajbHBIX YHMCEN, CBOWCTBA HYJIS W EIWHUIBI MpU
yMHOXeHUH. JleneHue kak JeicTBUE, 0OpaTHOe YMHOXXEeHHI0. KOMIOHEHTH! JeiicTBHii, CBS3b
mexxny Humu. IIpoBepka pesynprara apudmernueckoro naeiictBus. llepemectutensHoe u
coueTaTesIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOMKEHHUS, PACIpPENeTUTENIbHOE CBOWCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonb3oBanne OykB i 0003HAUEHMS] HEU3BECTHOTO KOMIIOHEHTAa W 3alHCH CBOMCTB
apu(pMeTHYECKUX ACUCTBUI.

JlenuTenu u KpaTHBIE YMCIa, PA3I0KEHUE Ha MHOXKHUTEIH. [IpocThie M cCOCTaBHBIC YMCTIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3aluch 4YHclIa B BHUIE CYMMBI pa3psIHBIX
ClaraeMblx.

UucnoBoe BbIpakeHHE. DBpluncieHne 3HAYEHWM YHCIOBBIX BBIPAXXEHUM, MOPAIOK
BBIIIOJIHEHMS  JelcTBUM. Mcnonp30BaHWe IPU  BBIUKUCIEHUAX  IEPEMECTUTEIBHOIO U
COYETATEeNIbHOTO CBOWCTB (3aKOHOB) CJIOYKEHUS M YMHOXKEHUS, paclpelleIUTeIbHOr0 CBOMCTBA
YMHOKCHHS.

146.4.2.2. Ipo6wu.



[IpencraBnenue o ApoOH Kak crocobe 3amucu 4acTu BedMYUHbI. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIe U HenmpaBUiIbHBIE ApoOu. CMeniaHHas ApoOb, MpeICTaBIeHHEe CMEIIaHHOW IpoOH B
BUJIC HENpPaBWIbHOM JpoOM W BBIIEJNEHHE IEJIOW YacTH YWCla U3 HEMpPaBMIIBHOM JIpoOu.
N3obpaxenue npobdeit ToukamMu Ha YUCIOBOM NpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpalieHne
npo6eit. [Ipusenenue apodu Kk HOBOMY 3HameHaTelno. CpaBHeHUE TpoOei.

CnoxxeHue M BbIYMTaHHE ApoOei. YMHOXKEHHE U JeleHue apolel, B3auMHO-0OpaTHbIE
npobu. HaxoxieHue yacTu 1es10ro U 1eJI0ro Mo €ro YacTH.

Hecsartnunas 3anuck npobeit. [IpencraBnenue necaTHYHON APOOW B BHUIE OOBIKHOBEHHOM.
N3o00paxkenne aecaTUYHBIX ApoOel TOUYKamMHu Ha 4YUCIOBOM mpsiMoid. CpaBHEHHUE IECSITHYHBIX
TpoOei.

ApudmeTrndeckre IeHCTBUS C NECATUIHBIME Ipo0siMu. OKpyTIIeHHE AeCATUIHBIX IPOOEii.
146.4.2.3. Pentenrie TEKCTOBBIX 3a/1ad.

Pemennie TEeKCTOBBIX 3aja4 apu(PMETHUECKUM CIocoOoM. PerieHue normueckux 3ajad.
Pemenue 3amad mepe®bopoM BCeX BO3MOXKHBIX BapHAHTOB. VICIONb30BaHUE MIPH PEIICHUN 3a7ad
TaOJIUI U CXEM.

Pemenne 3aaa4, coacpKalux 3aBUCUMOCTHU, CBA3BIBAIOIINE BEJIWMYHUHBI: CKOPOCTH, BpEMH,
pacCTossHruEC, 1€HA, KOJIUYCCTBO, CTOHMMOCTD. E,Z[I/IHI/II_[BI HU3MCPCHHUA: MACCHI, O6’bCMa, ICHBI,
pacCTossHusA, BpEMCHU, CKOPOCTH. CBs3b MCXKAY CAMHULIAMU U3MEPCHUA Ka)I(}IOﬁ BCJIIMYHHBI.

Perienue OCHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBieHue qaHHBIX B BUJIE TAOIUI, CTOIOYATHIX JUATPaMM.
146.4.2.4. HarnanHas reomeTpus.

Harnsgaeie npeacraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTou. [IpsaMoii, oCTpsIi, TylIOW U pa3BEepHYTHIN
YTJIBL.

JnuHa oTpe3ka, MeTpUYECKHME €AMHUIBI JUIMHBL. JITMHA JIOMaHOHW, MepUMeTp
MHOTOYToJIbHUKA. MI3MepeHne 1 MoCTpoeHHe yIiIoB ¢ MOMOLIbIO TPAHCIIOPTUPA.

Harnsinnele npeacraBineHus o ¢pUrypax Ha INIOCKOCTH: MHOTOYTOJIBHHK, MPSIMOYTOJIBHHUK,
KBaJIpaT, TPEYTOJbHUK, O PAaBEHCTBE QUTYP.

N3o0paxkenue ¢puryp, B ToM 4ucie Ha kieryaroil Oymare. [loctpoenue koHdurypauuit u3
yacTel NpsAMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KileT4aToil Oymare. Mcnonb30BaHne CBOHCTB
CTOPOH U YIJIOB NIPAMOYTOJIbHUKA, KBAAPATa.

[Tnomanp NpsMOYrojibHUKAa U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B
TOM 4Hcie Guryp, n300pakeHHbIX Ha KileTyaTol Oymare. EAMHUIIBI U3MEpEeHUs III0LIa Iu.

Harnsguele  mpeacraBieHHss O  MPOCTPAHCTBEHHBIX — QUIypax:  MPsIMOYTOJbHBIN
napauienenunen, KyO, MHOrorpaHHMKH. IM300pakeHne MpOCTEHIIMX MHOTOIPAaHHHUKOB.
Pa3Beptkn kyb6a u mnapamienenunena. CoznaHue Mojenell MHOTOIpaHHUKOB (M3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U IPYTHX MAaTEPUATIOB).

O6beM mpsIMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel nusmepenus oobema.



146.4.3. Coneprxanue oOydeHus B 6 Kiacce.
146.4.3.1. HarypanbHble yucna.

Apudmernueckue IEHCTBUS C MHOTO3HAUHBIMM HATypalbHBIMHU YHUCIaMHU. YuUCIIOBBIE
BBIpQXEHUS, MOPSAOK JIEHCTBUM, MCMOJIb30BaHUE CKOOOK. Vcronb30BaHME MPH BBIYMCICHUIX
NIEPEMECTUTENBHOIO U COYETATEIIBHOTO CBOMCTB CIIOKEHUS U YMHOXXEHUS, PaCIPEACIIUTEILHOTIO
cBoiicTBa ymMHOeHUs. OKpyTJIeHHEe HAaTypaJIbHbIX YHCEI.

Jlenurenu ¥ KpaTHBIE YKMCIa, HAMOOIBIITUI OOIIHI IeTUTENh U HAMMEHBIIIee 00I1ee KpaTHOE.
JlenmumMocTh CyMMBI U TIpou3BeeHus. JleieHre ¢ OCTaTKOM.

146.4.3.2. [Ipobu.

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue npobeir. CpaBHeHUE H
ynopsaounBaHue apoodeid. Pemenue 3a1ay Ha HaXOXKAECHUE YAacTH OT LIEJOT0 U IEJIOro MO €ro
gactu. [IpoOHOe 4Ymciio Kak pe3ysbTar neneHus. [IpencraBneHue necATUYHON ApoOM B BUIE
OOBIKHOBEHHOM JpOoOM M BO3MOXKHOCTb IPEJCTaBICHHs OOBIKHOBEHHOM Jpobu B BHJE
necsaTHUHOM. JlecaTuunble Apodu U MeTpuyeckas cuctema mep. ApupmeTHueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMHU M JIECITUYHBIMH JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHoOIIEeHWH. MacmTad, nponopuus. Ilpumenenue
IPONOPLUI NPU PELIEHUH 3a/1a4.

IlousTne ITPOLCHTA. Brranciaenue IMPpONLCHTA OT BCJIMYHHBI U BCJIWMYHHBI 11O €€ IMPOLCHTY.
BBIpa)KCHI/IC MMPONCHTOB ACCATUYHBIMU I[p06SIMI/I. Pemenue 3aa4 Ha MPOLCHTHI. BLIpa)KCHI/Ie
OTHOIICHU BCJIMYHH B IIPOLCHTAX.

146.4.3.3. [lonoxutenpHble U OTPULIATENBHBIE YUCIIA.

[TonoxwurenpHple U OTpULIATENBHBIE YKciIa. [{enble yncna. Moayme 4nciia, reOMeTpuyecKas
UHTepIpeTaus MOAyis yucia. M3o0pakeHue ducenl Ha KOOPAMHATHON mpsiMoil. UucioBbie
npoMexxyTku. CpaBHeHHE umcel. ApupMeTHYeCKHe IEHCTBUS C TOJIOKHUTSIbHBIMA U
OTPULIATENILHBIMU YHCIIAMH.

prlMOerJ’IBHaSI CUCTEMA KOOpJAWHAT Ha IINIOCKOCTH. KOOpJII/IHaTI)I TOYKHU Ha IIJIOCKOCTH,
a6cu1/10ca " OpJiuHaTa. HOCTpOCHI/IC TOYCK H (bI/Ipr Ha KOOp,Z[I/IHaTHOI\/'I IIJIOCKOCTH.

146.4.3.4. byKBEHHBIE BBIPAKEHUS.

[Tpumenenune OyKB JUIs 3allMCU MaTeMaTHMYECKUX BhIpaXXEHUH M mpeioxenuil. CBoicTBa
apudmeTnyeckux AeicTBUi. BykBeHHbIE BbIpaXKEHHs W YUCIIOBbIE MOJICTAHOBKU. BykBeHHbIE
paBeHCTBA, HAXOXKJCHHWE HEM3BECTHOTrO KOMIIOHEeHTa. Dopmyibl, GopMysbl Hepumerpa H
TJIOIAIN TIPSIMOYTOJIBHHKA, KBajIpaTa, o0beMa mapajuiesienumnesia u Kyoa.

146.4.3.5. Pentennie TEKCTOBBIX 3a/1ad.

Pemennie TeKCTOBBIX 3ajjady apuUPMETHUECKUM crocoOoM. PerieHue jnoruueckux 3ajau.
Pemienue 3a1a4 nepeGopoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3anau, comepkalnux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBIL: CKOPOCTh, BPEMH,
paccrosiHMe, IIeHa, KOJIUYECTBO, CTOMMOCTh, NPOU3BOAMTENBHOCTb, BpeMs, 00bEeM palOTHI.
EnuHunel u3MepeHus:: Macchl, CTOMMOCTH, PAcCTOSHUS, BpEMEHH, CKOpOCTH. CBA3b MeXay
€IUHULIAMU U3MEPEHUS KaXKIOW BEJIMUMHBI.



Pemenue 3ala4, CBA3aHHBIX C OTHOIICHHUCM, [MPOMNOPUHUOHAJIBHOCTBIO  BCJIWYHH,
IpOoUCHTAMH; PCIICHHUE OCHOBHBIX 3a/la4 Ha leO6I/I W IPOLCHTEI.

OI.[CHKE[ " IPUKUJIKA, OKPYTJICHUC PC3yJibTaTa. CocraBneHue 6yKBCHHBIX BLIpa)KCHI/Iﬁ 1o
YCJIOBHIO 3a/1a4H.

[IpencraBneHre JaHHBIX C MOMOINBIO Tabmui U auarpamm. CronOyarble JUarpaMMsl:
YTEHUE U NIOCTpOeHUE. YTEeHNE KPyTOBBIX THarpamm.

146.4.3.6. Harnannas reometpus.

Harnsaasie npencraBnenus o Gpurypax Ha MIOCKOCTH: TOYKA, MPsiMas, OTPE30K, JTyd, YTod,
JIOMaHasi, MHOTOYTOJIbHHK, YEeTHIPEXYTOJIbHHUK, TPEYTOIBHUK, OKPYKHOCTh, KPYT.

B3anMHOe pacnosokeHue JAByX IMpPSAMBIX Ha IUIOCKOCTH, HapajlIesIbHbIE MpPSMBIE,
NEPIEHANKYJISIPHbIE MpsMBIE. M3MepeHne pacCTOSHUN: MEXAy ABYMS TOYKAaMHU, OT TOYKHU 10
MPsIMOM, JUTMHA MapuIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenne M MOCTPOEHUE YITIOB € IIOMOINBIO TpaHCIOPTHpa. BuIbl TpeyroiabHHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIN, TYHNOYTrOJbHBIA, pPaBHOOEIPEHHBINH, pPaBHOCTOPOHHUU.
UYeTbIpexyrojlbHUK, IPUMEPHI YETHIPEXYTOJbHUKOB. [IpsIMOYTONbHUK, KBagpaT: UCIIOJIB30BAHNUE
CBOICTB CTOpPOH, yIjoB, AuaroHaineil. 3o0paxenne reoMeTpuueckux QUryp Ha HEITMHOBAHHOMN
Oymare C HCIIOJIb30BAaHHEM LUPKYJs, JUHEHKH, YroJbHHKA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[Tepumetp MHOTOyrONBHUKA. [ToHATHE TUTOMAAM QUTYPBI, €AMHUIIBI U3MEPEHUS TIIOLIA TN,
[IpubnmxenHoe n3mMepeHue miomaau Guryp, B TOM 4uciie Ha KBaJapaTHol ceTke. [IpubnmxenHoe
U3MEPEHUE UTMHBI OKPYKHOCTH, IIJIOIIAIU KpyTa.

CuMMeTpus: LIeHTpaJIbHasA, 0CEBasl U 3epKajbHasi CAHMMETPHUH.
[TocTpoeHne cCUMMETPUYHBIX UTYD.

Harnsgaeie npeacTaBneHus 0 NpOCTPaHCTBEHHBIX (pUrypax: mapasuiesenurne, Kyo, mpusma,
nupammia, KOHycC, HIWIMHAP, map u chepa. 3obpakenue npoctpancTBeHHbIX (uryp. [Ipumepst
pa3BepTOK MHOTOTPaHHUKOB, IMIIMH/pPA 1 KoHyca. Co3laHue Moiesieil IpOCTPpaHCTBEHHBIX PUTyp
(13 Oymaru, NpoBOJIOKH, TUIACTUIIMHA U IPYTHX MaTepHUajoB).

[TonssitTue  oObema, enuHMIBI U3MepeHHs  oObeMa. OO0BEeM  MPSIMOYTOJBHOTO
napasuienenunena, Kyoa.

146.4.4. IIpenmeTHbIE pe3yabTaThl OCBOEHUS IpOrpaMMBbl yueOHOro Kypca "MaTtemaruka'.

146.4.4.1. IlpeamerHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 5 Kiacce.

146.4.4.1.1. Yucna 1 BEIYUCIIEHUS.

IToumMmate n IMpaBUJIBHO ynOTpe6H$[TI) TEPMHHBI, CBA3AHHBIC C HATYpPAJbHBIMH YHUCJIAMHU,
OOBIKHOBEHHBIMH U JACCATUYHBIMU I[pOGHMI/I.

CpaBHUBATH W yHOPSAOYMBATh HATYpaAJIbHBIC YHCJIA, CPABHUBATH B MPOCTCHINUX CITydasx
OOBIKHOBEHHBIE IPOOH, TeCATUIHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €1 YHCIIOM



¥ U300pakaTh HaTypajibHbIE YKCIa TOUKAMU Ha KOOPAWHATHOM (YMCIOBOI) MPSAMOIi.

BoimonuaTe apudmernyeckue AEMCTBUS C HATYpadbHBIMU YHUCIaMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B MPOCTEHIINX CITydasix.

BBINoIHATE TPOBEPKY, MPUKUIKY PE3YyJIbTaTa BEIYUCICHUM.
OKpyraTh HaTypaJlbHbIEC YUCIIA.
146.4.4.1.2. PemieHue TEKCTOBBIX 3a7a4.

Pemiate TekcTOBBIE 3a7aud apUPMETUIECKHM CIIOCOOOM U C TIOMOIIBIO OPTaHU30BAHHOTO
KOHEYHOr0 nepedopa BceX BO3MOXHBIX BApUAHTOB.

Pemiate 3aa4yu, coACpiKalue 3aBUCUMOCTH, CBA3BIBAOINEC BCIUYHUHBI: CKOPOCTh, BPEMH,
pacCTossHnEC, 1€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnons3oBaTh KpaTKUC 3a1IMCHU, CXCMBbI, Ta6J'II/II_[BI, 0003HaYCHHS IIpu pCHICHUHA 3a/1a4.

ITonp30BaThCI OCHOBHBIMH CAMHUIAMU U3MEPCHHA. LEHBI, MACChI, paCCTOSAHHW, BPEMCHU,
CKOPOCTH, BbIPpAKATH OJHU CAUHUIIBI BEJIUMYHUHBI UYEPEC3 APpYyTHUC.

W3Bnekarb, aHaIU3UpOBATh, OLEHUBATh MH(OpPMAlMIO, MPEACTAaBIECHHYIO B Tabiule, Ha
CTONOUYATON AMarpamMme, WHTEPIPETHPOBATH MPEACTABICHHBIC HaHHBIE, UCIIOJIB30BATh JaHHBIE
TIpH pEIICHUH 3a]1a4.

146.4.4.1.3. HarnsinHas reoMeTpus.

ITons30BaThCS TCOMETPUUYCCKUMHU TMOHATHAMHU: TOYKA, IpsAMasd, OTPE30K, JIyd, Yrol,
MHOT'OYT'OJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPY’KAIOLIEr0 MHpa, UMEIMUX (OpMYy H3yUEHHBIX
reoMeTpUIecKux puryp.

Hcnons30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIVIAMH: BEpIIMHA, CTOPOHA;, C
MHOTOYTOJIbHUKAMU: yTOJI, BEPILIMHA, CTOPOHA, AUArOHajlb; C OKPY>KHOCTBIO: pagnyC, TUAMETP,
LIEHTP.

N300pakaTh U3yyeHHbIE TeOMeTprUdecKkre (PUrypbl Ha HETMHOBAHHOM M KJIeT4aToil Oymare
C TIOMOIIIBIO LIUPKYJISI U TUHEUKH.

Haxonuth mJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C IOMOIIbIO JIMHEWKH,
CTPOUTDH OTPE3KH 3aJaHHOU JITTMHBI, CTPOUTH OKPY>KHOCTH 3aJJaHHOTO PaJnyca.

Hcnons30BaTh CBOMCTBA CTOPOH U YTJIOB MIPAMOYTOJIBHUKA, KBaJipaTa Ui UX IOCTPOCHUA,
BBIYHUCJICHUA TJIOIIAaAN U IEPpUMETpPA.

Bbruucnare nepumerp M IIoHIa b KBajpaTa, NpIMOYTOJIbHHUKA, (PUTYp, COCTABIECHHBIX U3
MIPSIMOYTOJILHUKOB, B TOM uUHncie GUryp, n300pakxeHHbIX Ha KJeTyaToi Oymare.

Ilonp30BaThCd OCHOBHBIMH MCTPUUCCKUMU CIUHULIAMU HU3MCPCHUA IJIWHBI, IIJIOMIAAN;
BbIpaXaTb OJJHU €AVMHUIIbI BEJIMYHUHBI UYEPE3 PYTHUC.

Pacnio3HaBath mapaienenunes, Ky0, MCIOIb30BaTh TEPMUHOJOTHIO: BEpILIMHA, Pedpo,
rpaHb, U3MEPEHUSI, HAXOUTh U3MEPEHNUs apajuieNenunena, Kyoa.



Boeruncnsate 00beM Ky0a, mapaiuienenuneaa Mo 3aJaHHbIM HW3MEpPEHHUSM, MOJIb30BaThCS
eMHUIIAMU W3MEPEHHS 00BeMa.

Pemiate HecloxHBIE 3aJayd Ha HU3MCPCHUC TCOMCTPUYUCCKUX BCJIWYHMH B IMPAKTUYCCKUX
CUTyalusiax.

146.4.4.2. TlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl yuyeOHOTO Kypca K KOHILY
oOydeHus B 6 Kiacce.

146.4.4.2.1. Yucna ¥ BEIYUCIIEHUS.

3HaTh U IIOHUMAaTh TEPMHHBI, CBA3aHHBIC C pa3JIMYHBIMU BHJAaMH YHCCIT U crocodamMu ux
3aIlMCH, NCPEXOAUTH (CCJ'II/I 9TO BO3MO)KHO) oT OI[HOﬁ (bOpMLI 3allMCHu YHcJjia K Ilpyl“OfI.

CpaBHI/IBaTB U ynopsaaoduBaTb LEJIbIE YHCIIA, OOBIKHOBEHHEIE U JACCATHYHBIC )IpO6I/I,
CpaBHHUBATBL YUCJIa OJHOI'O U PA3HBIX 3HAKOB.

BoinonHATe, codeTas yCTHble W NUCbMEHHBIE NPUEMBI, apuMeTHuyecKue AEeUCTBUSA C
HATYpaJbHBIMM M  LEJIbIMU YHUCJIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMU  JIPOOSIMH,
MTOJIOKUTEIBbHBIMU M OTPULATEIBHBIMHU YHACIAMU.

BpIuuciaTe 3Ha4€HMs YMCIIOBBIX BBIPAKEHUMN, BBIIIOIHATD IPUKUIKY U OLICHKY pe3yJbTara
BBIUMCJICHUM, BBIMOJHATH MPEOOPa30BaHMsI YHCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUI.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MpPSAMOM C COOTBETCTBYIOIIMM €l YHCIOM U
n300paXkaTh YKcia TOUKaMU Ha KOOPAWHATHOM NMPsIMOM, HAXOAUTh MOy b YUCIIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPJIUHAT C KOOPIMHATAMH 3TOM TOUKH.
OKpyrasaTh LieNble Yhcia U AeCATUYHbIE Apo0u, HAXOAUTh IPUOIMKEHUS YUCell.
146.4.4.2.2. YucnoBble 1 OYKBEHHbBIE BBIPAKECHHUS.

ITonumats u yrIOTpe6J'ISITB TCPMHHBI, CBA3AHHBIC C 3allMCBIO CTCIICHU YHUCJId, HAXOIAHUTb
KBaapaTt u Ky6 YHCJia, BBIYUCIATh 3HAYCHUA YHCIIOBBIX BBIpa)KeHHﬁ, COACpKAINX CTCIICHU.

ITons30BaThCs MMpU3HaKaMu ACIUMOCTH, paCKIIabIBaTh HATYPAJbHBIC YHCJIa HA HPOCTLHIC
MHOXKHUTCIIN.

ITons30BaThCA MaCIJ_ITa60M, COCTAaBJIATH MPONIOPIUH U OTHOILICHHUA.

Hcnonb3oBath OyKBBI 17151 0003HAYEHUS YUCEI TPU 3aMIUCU MAaTeMaTUUYECKUX BBIPAXKECHUH,
COCTaBJIATH OYKBEHHBIE BBIpAKEHUS U (DOPMYJIbI, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHHIA,
OCYHIECTBIIsIE HEOOXOIUMBIE MTOICTAHOBKU U MpeoOpa3oBaHusl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
146.4.4.2.3. PenieHue TEKCTOBBIX 3a7a4.
Pemath MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4H apU(PMETHIECKIM CIIOCOOOM.

PemraTe 3ala4M, CBA3aHHBIC C OTHOIICHHMEM, MPOINOPIHOHAIBHOCTBIO  BCJIMYUH,
IMPpOLCHTAMH, pCHIATb TPU OCHOBHBIC 3aJa4M Ha IlpO6I/I 1 MPOLCHTEI.



Pemate 3agauun, cogeprkaiiue 3aBUCUMOCTH, CBA3BIBAIOIME BEJIIMUYMHBI: CKOPOCTh, BPEMS,
paccrosiHue, IeHa, KOJIMYEeCTBO, CTOMMOCTb, MPOW3BOJMUTEIHLHOCTh, BpeMs, oO0bema paboThI,
UCTIONB3Ysl apu(METHYeCKHe JeHCTBHS, OILEHKY, TMPUKUIKY, TOJIb30BAaThCA €IUHUIIAMU
W3MEPEHUSI COOTBETCTBYIOIINX BEIMYHMH.

CocTaBnsTh 6yKBCHHBIC BBIPAXKCHUSA 110 YCJIIOBUIO 3ala4U.

N3Bnekary mHbOpMAINIO, MPEACTABIECHHYIO B TaOIHUIaX, HA JUHEHHOM, CTOIOYATOW WIIH
KpYTOBOM JIMarpaMmmax, THTepIpeTUPOBaTh MIPEACTaBICHHbIE TaHHbIE, UCIIOIb30BATh IAHHbBIE IPU
pelIeHNH 3aa4.

[IpencraBnsaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, TUHEHHON U CTONOYATON TUarpamum.
146.4.4.2.4. Harnsignas reoMeTpus.

[TpuBoAUTE TpUMEpPHI OOBEKTOB OKPYXKAIOIIErO MHpA, MMEIOUMX (OpMYy H3YHYEHHBIX
FeOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, TMpUMEphl PaBHBIX M CHUMMETPHUYHBIX

¢buryp.

N306paxaTh C TOMOIIbIO IUPKYJIS, TUHEUKH, TPAHCIIOPTUPA HA HETUHOBAHHOM U KJIETYAaTOMN
Oymare H3y4eHHBIE IUIOCKHE TIeoMeTpudeckue (GUrypsl M KOH(UTYypaluu, CUMMETpUYHBIE

¢burypsl.

[Tonp30BaTbcss  reOMETPUYECKMMHU — TMOHATUSMHU:  PaBEHCTBO  (QUIYp, CHUMMETpHS,
HCIOJIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxonuths BENWYMHBI YIJIOB M3MEPEHHUEM C IIOMOIIBI) TPAHCIOPTUPA, CTPOUTH YIIIbI
3a/IaHHOW BEJIMYMHBI, ITOJIB30BATHCA MIPU PEILIEHNN 33/]1a4 I'PaJyCHONM MEpPOU yIJIOB, paclo3HaBaTh
Ha 4EepTekKax OCTPBIN, IPSIMOH, pa3BEPHYTHIN U TYIIOU YIJIBL.

Brerancaars JJINHY HOMaHOﬁ, ODEpUMETP MHOTOYTOJIbHUKA, II0JIb30BATHCA CIMHULAMHA
HU3MCPCHUS JJIMHBI, BBIPAXKATL OJAHU CAUHUIBI U3MCPCHUS JJIMHBI UCPE3 APYTHC.

Haxoauts, Hconb3ys YepTeKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY JIBYMSI TOUKAMH, OT
TOYKH JI0 TIPSIMOH, JUTMHY ITyTH Ha KBaJIPaTHOM CETKe.

Boruncnsate miomans QuUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHHUKOB, HCIOJIb30BaTh
pa3bueHue Ha MPSIMOYTOJbHMKH, HAa paBHbIE (UIyphl, JOCTpaWBaHUE OO MPSIMOYTOJIbHHKA,
M0JIb30BATbCSI OCHOBHBIMHM E€AMHMIIAMH HW3MEPEHMs IUIOUIaJM, BBIPAXAaTh OJHU €IUHUIIBI
U3MEPEHMS IUIOIAIN YEPE3 IPYTHE.

Pacno3naBats Ha MOACTAX U 1/1306pa>1<eHI/151x nupaMuay, KOHyC, OUJIHUHAP, UCIIOJIB30BATH
TCPMHUHOJIOTUIO: BCPIINHA, pe6po, I'paHb, OCHOBAHHUC, pa3BCPTKaA.

N3o0pakaTs Ha KIeT4aTON Oymare mpsSMOYTOJIbHBIN MTapajuieIenume].

Boeruncnsate 00beM MpsSMOYTOJIBHOTO TapasuieNenunena, Kyoa, moab30BaThCs OCHOBHBIMU
eMHUIIAMU N3MEPEHHS 00BeMa.

Pemrate HecloxHBIE 3aJa4d Ha HaXOXXICHHE rCeOMCTPHUICCKUX BCIWNYNH B IPAKTHYCCKUX
CUTyalusiax.

146.5. PepepanbHaa paboyas nporpamma y4ye6Horo Kypca "Anre6pa" B 7 -9
Knaccax (pnanee COOTBeTCTBEHHO - nporpamma y4yeb6Horo kypca "Anre6pa",



y4eOHbIN KypC).
146.5.1. IlogcauTenbHas 3alUCKA.

146.5.1.1. Anrebpa sBIseTCA OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEr0 00pa30BaHMs:
OHa oOecreynBaeT W3y4YeHHE JPYrHUX JUCHMIUIMH, KaK eCTeCTBEHHO-HAy4yHOro, TaK U
TYMaHUTAapHOTO IIMKJIOB, €€ OCBOCHHE HEOO0XOAWMO JUIsl MPOJOJKEHUs oOpa3oBaHUS U B
MOBCEIHEBHOM JKM3HU. PazBuTHe y 00yUaromuxcsi HayYHbIX MPEACTaBIECHUHN O MPOUCXOKICHUH U
CYUIHOCTH ayireOpandyeckux adCTpakiuii, cnoco0e OTpakeHusi MaTeMaTU4eCKoi HayKOW SIBJICHUI
U TPOLECCOB B MPUPOAE U OOIIECTBE, POJIM MATEMaTHMYECKOTO MOJEIMPOBAHHUS B HAYYHOM
NO3HAHUHU U B IMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KauyecTB
MBITIUICHHSI, HEOOXOMUMBIX IS aJanTalii B COBPEMEHHOM HH(ppoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHHS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMcTBUS U BBIBOJBI, (OPMYIMPOBATh yTBepKIeHHs. OcBOeHHE Kypca anreOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBINUIEHUS] OOydYalolmuXCcs: OHM HUCHOJB3YIOT JeAYKTUBHbIE U
UHIYKTUBHBIE PACCYKACHUS, 0000IIeHNE M KOHKPETU3alUIo, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anrebpe mpeanoyaracT 3HAYUTEIBHBIM OO0OBEM CaMOCTOSTEIHHOU JIEATEITLHOCTH
o0yyaromuxcs, IMO3TOMY CaMOCTOSITENIbHOE peLIeHHe 3ajad  SBJIeTCS  peanu3anueit
JeSITeIbHOCTHOT'O TPUHIINIIA O0yUEHUSsI.

146.5.1.2. B cTpykType mporpammsbl yueOHOro Kypca "Anredpa" /uis OCHOBHOTO 0OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJep)KaTelbHO-MeToanueckue nuHuu: "Yucna u
BeluucneHus", "AnreOpanueckue BbIpaxeHud", "YpaBHeHus U HepaBeHcTBa', "®yHKUUHU'".
Kaxxnas u3 3TuX coaepkaTelbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUAMH. B Xo1e n3yueHus yueOHOro Kypca
00y4aromuMcs PUXOAUTCS JOTHUYECKH PacCy KIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3u ¢ 3TUM B nporpamMmy y4yeOHoro kypca "Anredpa" BKIIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oOpa3oBaHUA U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00YYarOIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepxkaTeTlbHOM W CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca "AnreOpa" sBIsIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

146.5.1.3. Conepxanne nuaun "HYucna v BBIYUCICHUS" CITY>KUT OCHOBOM JIJIS1 TaJTbHEUIIIETO
U3YYCHUS MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIICHUS,
(hOpMHUPOBAHUIO YMEHHS TOJIB30BATHCS AITOPUTMAMH, & TaKXKE MPUOOPETCHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX IS TIOBCETHEBHOW KHM3HU. Pa3BUTHE TMOHATHS O YMCIIE Ha ypOBHE
OCHOBHOTO O0IIIeTO 00pa30BaHMs CBS3aHO C PAIMOHAIBHBIMUA W UPPAMOHATBLHBIMU YHUCIIAMU,
(hopMUpoBaHHEM TPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS UMCIOBOMN
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

146.5.1.4. ConepxaHue IByX anreOpanyeckux JUHUH - "Anredpandeckue BhIpaKEHHUS" U
"VpaBHeHHsI 1 HEpaBEHCTBA" CIIOCOOCTBYET POPMHUPOBAHUIO Y O0YUAIOIIUXCSI MATEMAaTHYECKOTO
amrmapara, HeoOXOJMMOT0 JUIs PeLIeHUs 3a7a4 MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPaKTHKO-
OpUEHTHPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOuiero o0pa3oBaHHs y4eOHBIH MaTepuai
TpYNIUpYyeTcss BOKPYT pPAlMOHAIBHBIX BBIpaKEHHH. Asnredpa JAeMOHCTpPUPYET 3HAauYeHHE
MaTeMaTHKU KaK SI3bIKa JUIS MOCTPOEHUS MaTeMaTHMYeCKUX MOJIelei, OMMCaHMs MPOIECCOB U
SABJICHUH peasibHOro MHpa. B 3amaun oOydeHust anreOpe BXOAAT Takxke JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHs, HEOOXOJUMOro, B YAaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKH, M OBJIAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeobpazoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS, CHOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTBY.



146.5.1.5. Conepxxanue (QpyHKIHOHATIbHO-TpapUUecKOl JHMHHUM HAIEIEHO Ha IOJIyYeHHUe
oOydJaronuMucs 3HaHU#M 0 QYHKIUAX KaK BaKHEUIEH MaTEMaTUIECKON MOJICIN JJISI ONTUCAHUS U
UCCIIEIOBaHUs PAa3HOOOPA3HBIX TMPOLIECCOB U SIBICHUM B mpupoae u ooOumiectBe. M3ydeHue
MaTepualia CIOCOOCTBYET Pa3BHTHIO y OOYYAIONIMXCS YMEHHUS WCIIONB30BaTh pPa3UIHBIC
BBIpa3UTENbHbIE CPEJCTBA SA3bIKa MAaTEeMAaTUKU - CIIOBECHbIE, CUMBOJHMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHUPOBAHKE TIPEICTABICHUH O POJIH MAaTEeMaTHKHU B Pa3BUTHH [IUBIIN3AINH U
KYJIBTYPBI.

146.5.1.6. CornacHo yuebHOMY IUTaHy B 7 - 9 Kilaccax u3ydaercst yueOHblIi kype "Anredpa",
KOTOpBIA BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pazlensl cojepkaHus: "Uucina u BeluncieHud",
"Anrebpanyeckue BelpaxkeHus", "YpaBHeHus 1 HepaBeHCTBa", "OyHKIMHN'".

146.5.1.7. OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUId HM3Y4YeHHsS Y4eOHOro Kypca
"Anrebpa", - 306 gacos: B 7 kiacce - 102 gaca (3 gaca B Henenio), B 8 kinacce - 102 ygaca (3 gaca
B Hejelno), B 9 kiacce - 102 yaca (3 yaca B HeJIeII0).

146.5.2. Conep:xanue o0yueHus B 7 Kiacce.
146.5.2.1. Ynucna ¥ BEIUUCIIEHU.

Jpo6u 0ObIKHOBEHHBIE U AECSITUYHBIE, IEPEX0 OT OJIHOM (hOpMBI 3amucu Apoodei K IpyTroi.
[lonsATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHME, YIOPAJOUYMBAHNE PALIMOHAIBHBIX YHUCEIL
ApudmeTnueckre 1eUCTBUS C pallMOHAIIBHBIMY YKciiaMu. Perienue 3a1a4 U3 peaibHOM MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpe/eleHne, NpeoOpa3oBaHUe BBIPAKEHUM Ha
OCHOBE OIpe/esIeHHUs, 3aiCh O0NbINX Yncen. [IponenTsl, 3anuch IPOIEHTOB B BUJE ApoOU U
Ipobu B BUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaud Ha MPOLIEHTHI, pElIeHHE 33/1a4 U3 peaibHOU
IPAKTUKH.

[TpuMeHeHre TPU3HAKOB ICTUMOCTH, Pa3I0KEHHE HA MHOKUTEITN HaTypaIbHBIX YUCEI.
PeasibHbIE 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask MPONOPLUOHATBHOCTH.
146.5.2.2. AnreGpanyeckre BbIpaXKeHHs.

[IepemeHHbIE, YMCIOBOE 3HAUYEHUE BBIPAXKEHUSI C NEPEMEHHOW. JlomyCTHMbIE 3HAYEHHS
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXTy BETUIHMHAME B BUIE (hopmyIibl. Berancnenus
no ¢opmynam. [IpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBHIPAKEHUS,
npaBujia MpeoOpa3oBaHUsI CYMM U MPOM3BEICHHM, TIPaBUIa PACKPBITHS CKOOOK M TIPUBEICHUS
MOJTIOOHBIX CIaraeMbIX.

CBOICTBA CTEIEHH C HaTypaJIbHBIM IIOKa3aTCJICM.

O,Z[HO‘{.TICHLI 1 MHOTOWICHBl. CTeIIeHh MHOIOYJICHA. CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB. q)OpMy.]'H)I COKpPAI€CHHOI'0 YMHOXCHUA: KBaJApaT CYMMBI W KBaApaT Pa3HOCTH.
(DOpMy.]'Ia Pa3HOCTH KBaApPATOB. PaznoxxeHne MHOTOYICHOB HA MHOXKHTEIIH.

146.5.2.3. YpaBHEHHUs U HEPABEHCTBA.

VYpaBHeHHEe, KOpEeHb YpaBHEHUS, MpaBHUja NMpeoOpa3oBaHMs ypaBHEHMS, PaBHOCHIBHOCTD
YPaBHEHUH.

JIuneliHOe ypaBHEHUE C OJHOW IEPEMEHHOM, YUCIO KOPHEW JIMHEMHOIO YpaBHEHMS,



pelleHne JHMHEWHBIX ypaBHeHuH. CocCTaBlI€HHE ypaBHEHMH IO YCIIOBUIO 3ajadd. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO0 YPABHEHUN.

JluneitHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU M ero rpaduk. Cuctema IBYX JHMHEWHBIX
ypaBHEHUW C JBYMs TIepeMeHHBIMHU. PeleHue cucteM ypaBHEHHH CIOCOOOM ITOJCTAaHOBKH.
[Ipumepsl pereHns TEKCTOBBIX 3aa4 C IOMOIIBIO CUCTEM YPaBHEHUMU.

146.5.2.4. ®yHKIUN.

Koopaunara Touku Ha mnpsmod. UucinoBble NpOMEXYTKH. PaccrosiHue Mexay IaByms
TOYKaMU KOOPJAMHATHON ITPSMOM.

IIpsiMoyronbHas cucrema koopauar, ocu OX u Oy . A6cuucca u OpJIMHATa TOYKU Ha
KOOPJMHATHOM TutockocTH. Ilpumeps! rpadukoB, 3amaHHbBIX (opmynamu. Urenune rpadukos
peanbHbIX 3aBUcuMOcTei. [lonsTre pynkuuu. ['paduk Gynkuun. CoiicTBa pyHkuunii. JInneitHas

? o
¢Gyukius, ee rpapuk. ['paduk ¢yskmum V | x]. ['paduyeckoe pelieHuE JITUHEHHBIX
YPABHEHUH U CUCTEM JIMHENHBIX YpaBHEHUM.

146.5.3. Coneprxanue oOydeHus B § Kiacce.
146.5.3.1. Yncna u BBIYUCIICHHUS.

KBagpatublit kopenbp u3 uwncna. [lonstue o0 wuppanuoHanbHOM uwucie. JlecaTudHble
NpUOIMKEHNS HppallMOHANBHBIX yncen. CBOMCTBAa apu(METHUECKUX KBAaJIPATHBIX KOPHEW U MX
OpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUH W BbIUUCIEHUSAM. JleWCTBUTENbHBIE
YHCIIa.

CreneHsb ¢ LIeIBIM ITOKa3aTeseM 1 ee cBoicTBa. CTaHAapTHAs 3alUCh YHCTIA.
146.5.3.2. AnreGpanyeckre BbIpaXKeHHs.
KBagpaTHblil TpexuiieH, pa3inokeHne KBaJApaTHOTO TPEXUJICHa Ha MHOXKUTEIIH.

Anrebpanyeckass npoOb. OcHOBHOE CBOICTBO anredbpamdeckoid apobu. Croxenue,
BBIYUTAHUE, YMHOXKEHHE, JIeJIeHHne aiaredpanueckux aApoOeil. PannoHanbHble BBIpaXXEHUS U HX
npeoOpa3oBaHue.

146.5.3.3. YpaBHEHMs U HEPABEHCTBA.

KBanpatHoe ypaBHeHme, ¢opMyna KOpHeW KBaapaTHOTo ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHUWH, CBOIANIMXCA K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoOHO-
palMoOHaIbHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTanys ypaBHEHHH C JByMsl NMEPEMEHHBIMH U CUCTEM JHMHEWHBIX
YPaBHEHUH € IBYMsI IEpeMEHHBIMHU. [ [prMephl peleHns CuCTeM HETMHEWHBIX YPABHEHHM C ByMS
[IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a71a4 aNTeOpandecKiuM CIIOCOOOM.

UucnoBble HepaBeHCTBA M HUX CBoMcTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW IMEPEMEHHOM.

146.5.3.4. O®yHKIMUN.



[Tonsatue ¢pynkuuu. O6IaCTh ONpENeNeHUs] U MHOXKECTBO 3HaueHHH QyHKUuU. CrocoOsl
3a1aHus QyHKIUH.

I'padux ¢ynkumu. Urenue cBOHCTB (QyHKUuMU 1o ee rpapuky. [Ipumepsl rpaduxos
(YHKIHN, OTPpaXarOIIUX PeabHbBIE MPOIIECCHI.

(DYHKI_II/II/I, OIMUCBIBAKOIIHEC IIPIMYIKO U o6paTHy10 MMPpOMOPIUOHAIIBHBIC 3aBUCUMOCTHU, HUX

rpadpuku. Oynkuuu Y XZ, Yy X3, y \/; , Y | x]. ['padmyeckoe pemieHue

YPAaBHEHUN U CUCTEM yPABHEHUM.
146.5.4. Coneprxanue oOy4yeHus B 9 Kiacce.
146.5.4.1. Yucna v BEIYUCICHHUS.

PanyonanbHble 4ncia, UppalMOHANbHbIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE JECSITUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHBIE
JiecATUYHbIe 1poOH. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM JIEHCTBUTEIBHBIX
4yuceln U KOOPAUHATHOM MPSMOM.

CpaBHeHI/Ie ﬂeﬁCTBHTCHLHBIX YUCClI, apI/I(i)MeTI/I‘leCKI/IC ﬂeﬁCTBHH C HeﬁCTBHTCHLHBIMH
HYHuCJIaMMU.

Pa3MepI>1 00BEKTOB OKpPYKaromero Mmupa, JJIMTCIbHOCTb IIPOILECCOB B OKPYIKAIOIIEM MHUPCEC.

[TpubnmxeHHoe 3HAYEHHWE BEIMYWHBI, TOYHOCTH MNpHOMMKeHHs. OKpyIJIeHHe YHucel.
[Tpukuaka v OLEHKa pPe3yJIbTaTOB BEIYUCICHU.

146.5.4.2. YpaBHEeHMs U HEPaBEHCTBA.
Jluneitnoe ypaBHeHue. Penienre ypaBHEHUM, CBOAIIMXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHMI, CBOIAIIMXCS K KBaAPATHBIM. bUKBaIpaTHOE
ypaBHeHHe. [Ipumepsl pelieHns ypaBHEHUN TPETbEW M YETBEPTOM CTENEHEH pa3joXKEHUEM Ha
MHOHTEIIH.

Pemenne ,Z[pO6HO—paI_[I/IOHaJ'IBHBIX ypaBHeHI/Iﬁ. Pemrenne TekCTOBBIX 3aJga4 anre6pa1/1quKHM
MCTOJ0M.

VYpaBHeHHE C JBYMs NEpPEeMEHHbIMH U €ro rpaduk. PemieHue cucteM ABYX JTHWHEHHBIX
YpaBHEHUH C ABYMsI NEepeMEHHBbIMU. PerieHune cuctem AByX YpaBHEHHH, OJAHO U3 KOTOPBIX
JUHEWHoe, a JApyroe - BTOpo creneHu. ['paduueckas MHTEpIpeTanns CUCTEMbl YpaBHEHHH ¢
JIBYMsI IIEPEMEHHBIMU.

Pemienue TekcTOBBIX 3a7au alreOpandeckuM CriocoOOM.
YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOM mepeMeHHOW. PemieHue cucrteM JIHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBA. I'paduueckas MHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IMEPEMEHHBIMH.

146.5.4.3. OyHKIMH.

Ksanpatnunas ¢ynkuus, ee rpabuk u cBoiictBa. [lapabona, KOOpIWHATBI BEPIIMHBI



napa60m;1, OChb CUMMCTpPUH napa6om;1.

k
Ipaduku  Qynkumii: Y kx, Y k’Cb, Yy ;, y x3, y \/;,

? v
Y | x| , 1 UX CBOMCTBA.
146.5.4.4. YucnoBsle IOCIEN0BATENBHOCTH U IPOTPECCHHN.

[ToHsiTHE YMCTOBOM MOCIIEIOBATENBLHOCTH. 3aJaHUE MOCJIEIOBATEILHOCTH PEKYPPEHTHOM
(dopmyoit u GpopMyItoii n-ro useHa.

Apudmerrnueckas U reoMmerpuueckas rnporpeccuu. @opmysibl n-ro yieHa apupMeTHIecKon
U TEOMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apu(PMEeTHUYECKO M TeoMEeTpUUYecKOH Mporpeccuili TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHENHBIN 1 SKCTOHEHIIMATBHBIN pOCT. CIOXKHBIE MPOLEHTHI.

146.5.5. IlpenMeTHbIE Pe3yIbTaThl OCBOCHHS IIPOrpaMMBbl y4eOHOTO Kypca "Anredpa".

146.5.5.1. IlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTrO Kypca K KOHILY
oOydeHus B 7 Kiacce.

146.5.5.1.1. Yucna 1 BEIYUCIIEHUS.

BoinonHsATe, codeTas yCTHble M NUCbMEHHbIE NpPUEMBI, apuMeTHuyecKue AEeUCTBUSA C
palOHAIbHBIMU YHCIIAMU.

HaxonnTh 3HaYeHUS YHCIOBBIX BBIPAKEHUH, MPHUMEHSATh Pa3HOOOpPA3HBIE CIIOCOOBI |
OpUeMbl BBIYUCICHHUS 3HAYEHUH JAPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NECSITUYHBIE TPOOH.

[lepexoauTs OT 0AHOM (hOPMBI 3amHMCH YUCEN K Jpyroil (mpeoOpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBaTh U YIIOPAI0YMBATH PALIMOHAIBHBIE YHCIIA.
OxpyrsITh UncIa.

BBINONMHATE NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYMCIICHHM, OLEHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKCHUM. BBINOIHATE JENCTBUA CO CTENEHAMHU C HaTyPAJIbHBIMU ITOKA3aTEISMHU.

HpI/IMeHﬂTB IMMPU3HAKH ACIIMMOCTHU, PA3JI0KCHUC HA MHOXKHUTCIIN HATYPAJIBHBIX YUCCEII.

Pemiate MMPAKTUKO-OPUCHTUPOBAHHBIC 3a/]da4d, CBA3dHHBIC C OTHOLICHUCM BCJIIWYHUH,
IPONMOPIHHUOHATIBHOCTBIO BEJIMYUH, IIPOUCHTAMUA, HHTCPIIPETUPOBATDL PE3YJIbTAThI PCIICHHUA 3aaa4
C Y4CTOM Ol"pElHPI‘-ICHPIfI, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaACMBbIX 00BEKTOB.

146.5.5.1.2. AnreOpandeckue BbIpaKEHUSI.

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHHS yueOHOro MaTepuarna.

Haxoauts 3HaueHUs 6yKBCHHBIX BBIpa)KCHI/Iﬁ IMpU 3aJaHHbIX 3HAYCHHUAX IICPCMCHHBIX.



BrimonHATe mpeoOpa3oBaHus LENOT0 BBIPaKEHUSI B MHOTOWIEH MPUBEJCHUEM IMOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHME OJHOWICHA HAa MHOIOWIEH W MHOIOYICHAa Ha MHOIOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIIATh PaA3IOKEHNE MHOTOYJIEHOB HAa MHOXXMTEIW C IIOMOIIBbIO BBIHECEHHS 3a
CKOOKHM OOIIEero MHOXHTENs, TPYNIHUPOBKU ClIaraéMblX, MpUMEHEHUs: (OpMyJl COKPAIIEHHOTO
YMHOKCHHS.

HpI/IMeHSITI) HpeO6p330BaHI/I$I MHOI'OWICHOB [JIA PCIICHHUA Pas3IMYHbIX 3aaa4 U3
MaTCMaTUKH, CMCIKHBIX IPCAMETOB, U3 peanLHoﬁ IIPaKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM MOKa3aTeNsIMU JUIsl peoOpa3oBaHUs
BBIPAKCHU.

146.5.5.1.3. YpaBHEeHUS U HEPABEHCTBA.

Pemate JiMHEVHBIE YpaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSAS IpaBWIA IEpeXoAa OT
HCXOJHOTO YPAaBHEHUs K paBHOCHUIBHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METO bl P PEIICHUN TUHEHHBIX YPaBHEHUN U UX CUCTEM.

HO,Z[6I/IpaTB MMPUMCEPHI ITap YUCCJI, SABJIAIOMIUXCA PCIICHUCM JINHEMHOTO YpaBHCHUS C IBYMS
NEPpEMEHHBIMU.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JBYMs
MIEPEMEHHBIMHU, MOJIb3YsICh IPAPUKOM, TPUBOIUTEH MPUMEPHI PEILICHUS YPaBHEHUSI.

Pemarp cucteMbl OBYX JMHEHHBIX YpaBHEHUH C JBYyMs INEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnaTh M pelaTh JMHEWHOE ypaBHEHHWE WM CUCTEMY JIMHEHHBIX YpaBHEHUU II0
YCIIOBUIO 3aJlayM, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd TOJy4YEHHBIN
pe3ynbTar.

146.5.5.1.4. ®ynkuum.

HBOGP&)K&TL Ha KOOpHI/IHaTHOﬁ HpSIMOfI TOYKH, COOTBCTCTBYIOINHUEC 3aJaHHBIM
KoopauHaTtaM, IJIydd, OTPE3KH, HUHTCPBaJbl, 3aIllMCbIBATh UYHUCJIOBBIC TIPOMCEKYTKH Ha
aJir e6paI/I‘{eCKOM SA3BIKEC.

OTtMeuaTh B KOOp)IHHaTHOﬁ INIOCKOCTH TOYKH II0 3aJaHHBIM KOOpJAWHAaTaM, CTpPOUTH

rpaduky auHeHHBIX QyHkuuit. Ctpouts rpaguk pyaxuuu Y | x|,

OnuceIBaTh C IIOMOIIBIO (1)}’HKI_[I/II71 HU3BCCTHBIC 3aBUCUMOCTH MCXKY BCIIMUMHAMU: CKOPOCTD,
BpEMs, paCcCTOAHHUE, ICHA, KOJINYCCTBO, CTOMMOCTD, IPOU3BOANUTCIBHOCTDL, BPCMH, 00BeEM pa6OTLI.

HaXOI[I/ITB 3HA4YCHUC (bYHKI_II/II/I 110 3BHAYCHHUIO €€ apIryMCHTA.

[Tormmare rpaduueckuii crocod MPEICTaBICHUS W aHain3a WHPOpPMAIUU, W3BICKATh U
UHTEPIPETHPOBATH NHPOPMAIIUIO U3 TPAPHUKOB PEeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.



146.5.5.2. IlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl yuyeOHOTO Kypca K KOHILY
oOydenus B 8 Kiacce.

146.5.5.2.1. Yucna 1 BEIYUCIIEHUS.

Hcnonws30BaTh HavyalbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTENBHBIX YHMCEN IS
CpaBHEHMsI, OKpPYIJICHHUS M BBIYUCIEHHH, H300pa)xkaTb JCHCTBUTEIbHbIC YHCIAa TOYKAMHU Ha
KOOPJMHATHOMW MIPSIMOM.

[TpuMeHATH NOHATHE apUPMETUYECKOTO KBaIPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
WCIIONIb3Ysl TPU HEOOXOAMMOCTH KAaJbKYJISTOP, BBIMOJHATH NPEeoOpa3oBaHUs BBIPAKECHUI,
coJepKalIX KBaJpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonw3oBaTh 3amucy OONBIIMX W MajbIX YHCENT C TOMOIIBIO JIECATHUYHBIX JIpo0Oei u
crenener ynciaa 10.

146.5.5.2.2. AnreOpanueckue BbIpaKEHUSI.

HpI/IMCHHTB INOHATHC CTCIICHMU C MLCJIBIM IIOKa3aTCJICM, BBIIIOJIHATD Hp606pa3OBaHI/IH
BI)IpEDKeHI/II\/’I, COoACPpIKAIMX CTCIICHHU C TECJIbIM ITOKA3aTCICM.

BBINONHATE TOXKIECTBEHHbIE IMPEOOpa30BaHMsl PALMOHAIBHBIX BBIPAXXEHUII Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandecKuMH JpOoOsiMHu.

PacknanniBaTh KBaIlpaTHBIfI TPEXWICH Ha MHOKUTCIIHN.

[TpumensTs npeoOpa3zoBaHUs BbIPAXKEHUH JIJIs pelICHUs pa3InYHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKHU.

146.5.5.2.3. YpaBHEeHUS U HEPABEHCTBA.

Pemate MHENHbIE, KBaJAPAaTHBIE YPABHEHUS U PALlMOHAJIBHBIC YPAaBHEHUS, CBOIAIIMECS K
HHM, CHCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBoauTh MpoCTENIINE UCCIEAOBAHUSl YPABHEHNI U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
MpUMEeHEeHHEeM TpadudecKuX NpeCTaBIeHNU (YCTaHaBINBATh, IMEET JIM ypaBHEHUE UITU CHUCTEMA
YPaBHEHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoaute OT cCiIOBECHOH (OPMYJIMPOBKH 3ajauu K ee anreOpaudeckod MOJENIu C
IIOMOLIbIO COCTABJICHUS YPABHEHMsI WJIM CHUCTEMBbl YpaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJTYyYEHHBINA pe3yJIbTarT.

[IpuMeHATHh CBOMCTBA YKMCIIOBBIX HEPABEHCTB JJI1 CPABHEHMSI, OLIEHKH, pElIaTh JIUHEIHbIE
HEpPAaBEHCTBA C OJHON TEPEMEHHONW M WX CHCTEMBI, JaBaTh TPadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIlICeHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

146.5.5.2.4. ®yHkuum.

[ToHnMaTh ¥ UCTIOB30BATH (PYHKIIMOHATIBHBIE TIOHATHS U S3bIK (TEPMUHBI, CAMBOJIMYECKHUE
0003HAYCHHS), OTIPENIENIATh 3HaYeHHE (DYHKINH 110 3HAYCHUIO apTyMEHTa, ONPEIEeNIATh CBOMCTBA
¢GyHKIMU 0 ee rpaduKy.

Crpouts rpaduKu 31€eMEeHTapHBIX PYHKIMHA BUJA:
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146.5.5.3. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MpOrpamMMbl Y4eOHOro Kypca K KOHILY
oOydenus B 9 kiacce.

146.5.5.3.1. Yucna v BEIYUCIIEHUS.
CpaBHUBATH U YIIOPSI0YMBATH PAIIMOHAIBHBIC H HPPALMOHAILHBIC YUCIIA.

BrInmonHsaTh apI/I(l)MeTI/I‘ICCKI/Ie I[CﬁCTBPISI C palqMOHaJIbHBIMU 4YHCJIaMH, COYCTAasA YCTHBIC U
IMNCbMCHHBIC IIPUCMBbI, BBIIIOJIHATH BBIYHUCICHUA C HPpAllHOHAJIbHBIMHU YU CJIaMHU.

HaXOI[I/ITB 3HAYCHHS CTEIICHEH C OCJIBIMHA IIOKa3aTCIAMHU U KOpHefI, BBIYHCIIATH 3HAYCHUA
YU CJIOBBIX Bpra)KeHHﬁ.

OprrJISITB I[CﬁCTBHTGJIBHBIG YuCjia, BBIIOJHATL IMPUKUAKY PE3yjibTaTa BBI‘{I/ICJIGHI/If/'I,
OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ.

146.5.5.3.2. YpaBHEeHUs 1 HEPABEHCTBA.

Pemars nuHelHbIe M KBaJpaTHBIC YPaBHECHHS, YPABHEHNUS, CBOIIIUECS K HUM, TPOCTEUIIINE
JIpoOHO-palOHATIBHBIE YPaBHEHHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHHM C JBYMs NEPEMEHHBIMU M CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SABJISETCS JIMHEHHBIM.

Pemate TekcTOBBlE 3agaun  anreOpanyecKUM CIIOCOOOM C TOMOUIbIO COCTABIICHHUS
YPAaBHEHUS WU CUCTEMBI JIBYX YPABHEHMM C IBYMs IEPEMEHHBIMU.

[IpoBoaNUTH MpOCTENIINE UCCIIEI0OBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMI, B TOM YHUCIE C
NpUMEHEHHEM rpadUIecKuX MpeICTaBIeHIH (YCTaHAaBIMBATh, UMEET JIH YPaBHEHHE UM CUCTEMA
YpaBHEHUU pEellIeHUs], €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).

Pemarp nuHEWHbIE HEPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, W300pakaTh peEIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATh PEIICHHE C ITOMOIIIbIO CUMBOJIOB.

Pemrate cucTeMbl TUHEHHBIX HEPaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIINUEC KBAAPATHOC
HCPAaBCHCTBO, I/I306pa)KaTL PCUICHUEC CUCTEMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3al1iMChIBaTh
PEICHUE C TIOMOUIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEIICHUH Pa3IMYHBIX 33/1a4.
146.5.5.3.3. Oyukium.

PacriosHaBath QyHKIMM N3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKH PACIIOIOKEHNE Ha
KOOPJIMHATHOM MJIIOCKOCTU TpaguKoB (HyHKIHMIA BUAA:
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Ctpouth 1 u300pa’kaTb CXeMaTH4eCKH TIpadUKu KBaJApAaTHYHBIX (DYHKIUH, ONMHUCHIBATH
CBOICTBa KBaJApaTUUYHBIX (PYHKUUN MO UX rpaUKaMm.

Pacrnio3HaBaTh KBaIpaTHYHYIO (QYHKIHIO 110 (popMyJie, IPUBOAUTH PUMEPHI KBAAPATHUHBIX
(GyHKIUH U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

146.5.5.3.4. UucnoBele OCIEN0BATEILHOCTH U IIPOTPECCHUM.

Pacmo3naBate apupMeTHYECKYyI0 U TE€OMETPUIECKYIO TTPOTPECCHH MPH Pa3HBIX CIOco0ax
3a/1aHUS.

BbINONMHATE BBIYMCICHUS C HUCHOJIb30BaHUEM (OPMYJ N-TO WieHa apuPMEeTHUecKOl u
TE€OMETPUUYECKOM IPOTPECCH, CyMMBI IEPBBIX N YJIEHOB.

I/I306pa>1<aTL YJICHBI ITOCJICA0BATCIBHOCTH TOYKaMH Ha KOOpHHHaTHOfI IIJIOCKOCTH.

Pematp 3a1auu, CBA3aHHBIE C UNCIIOBBIMH TOCJIEI0BATENBHOCTMH, B TOM YHUCIIE 33]1a4M U3
peaNbHOM JKU3HHU (C UCTIOJIb30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTUM).

146.6. PepnepanbHan paboyas nporpamma y4yeb6Horo Kypca "lNeometpua" B 7 -
9 knaccax (ganee cooTBeTCTBEHHO - nNporpamma y4yebHoro kypca "leometpusa”,
y4eOHbIN Kypc).

146.6.1. [logcauTenpHad 3alUCKA.

146.6.1.1. 'eomeTpus KaK OJIMH U3 OCHOBHBIX Pa3AesiOB MIKOJIbHON MaTEMATUKH, UMEIOLINAN
CBOEH 1IeNbI0 00ECTIeYnTh M3Y4YEeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHHH M B3aUMHOE
pacCIIOJIOKEHNE, OIMPAETCS HA JIOTMYECKYIO, JI0KA3aTENbHYH JUHUIO. L[eHHOCTh H3ydeHHs
TreOMETPUH Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMs 3aKII0UAETCS B TOM, YTO 0Oydaronuics
YUHUTCSl TPOBOAMTH JIOKA3aTENIbHBIE PACCYKIEHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHS,
JIOKa3bpIBaThb MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyaeHus "oT MPOTUBHOrO", OTIMYATh CBOMCTBA OT NMPU3HAKOB, (HOPMYIHPOBATh OOpaTHBIE
YTBEPKACHHUS.

146.6.1.2. Llenpro U3y4eHHsI TEOMETPHUH SBIISIETCS UCIIOJIB30BAHUE €€ KAaK HHCTPYMEHTA IPH
pELIEHNN KaK MaTEMaTUUECKUX, TaK U IPAKTUYECKUX 3a]a4, BCTPEYAIOIINXCS B pEaIbHOM JKU3HHU.
OO0yuaronuiicst JOKEH HAYYUThCS ONPEAEIIATh T€OMETPHUUECKYI0 GUTYpPY, OMUCHIBATH CIIOBAMU
4epTek WM PUCYHOK, HAWTH IJIOLIAb 3€MEJIbHOIO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JITHHY
OINTOBOJIOKOHHOTO Kalessi uiau TpedyeMmble pa3Mepbl rapaxka ais aBromoowmns. Ilpu pemenun
3aa4 MPaKTHYECKOro XapakTepa OOydaloIIMHCS YYMUTCS CTPOUTh MaTeMaTHUECKHUE MOJIENH
peaNbHBIX )KMU3HEHHBIX CUTYAlIUH, IPOBOIUTH BHIYMCIIEHUS U OLICHUBATDH MIOJyYEHHBINH pe3yJsIbTar.

BaxxHo mouepkuBaTh CBSI3M T€OMETPUU C IPYTHUMH YUeOHBIMU MTPeIMETaMU, MOTHBHPOBATh
WCIIOIB30BaTh OTNIPEICTICHUS TEOMETPUUIECKUX (QUTYP U TIOHIATHI, TEMOHCTPUPOBATH TPUMEHEHNE
MOJTyYEHHBIX YMEHUH B PU3UKe U TEXHUKE. DTH CBSI3U HanOoJee SpKo BUIHBI B TeMax "BekTopsr",
"Tpuronomerpudeckue cootnomenus", "Merton koopaunat" u "Teopema [Tucdaropa".

146.6.1.3. VYuebnbiii kypc "l'eomeTpus" BKIIOYAeT CIEAYIONIME OCHOBHBIC pa3Jeibl
comepxanusi: "['eomerpuueckue ¢urypsl m ux cBoicTBa", "M3MepeHHEe TEOMETPUUYECKUX
BenuuuH", "JlekapToBbl KoOpAMHATHI Ha Mmiiockoctu", "Bektopwl", "/[BuxkeHHs MIOCKOCTH",
"IIpeobpa3oBanus nmogoous".

146.6.1.4. OOmiee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX JUId HM3y4YeHHsS Y4eOHOro Kypca
"T'eometpus", - 204 gaca: B 7 kinacce - 68 yacoB (2 yaca B HefIeN0), B 8 kinacce - 68 yacos (2 yaca



B HeJeN0), B 9 Kitacce - 68 yacoB (2 yaca B HEJICIIO).
146.6.2. Coneprxanue o0y4ueHus B 7 Kiacce.

HavanpHele noHsaTHs reomerpud. Touka, mpsiMas, OTpPe3OK, Jyd. Yroi. Bumel yrios.
BeprukansHele U cMexHbIe yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapaienbHOCTD U NEPIEHAUKYIISIPHOCTD IIPSMBIX.

CumMmerpuunblie purypsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpuu. [Ipumepsl cummeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE IOCTPOEHMS C TOMOIIBIO LIUPKYJIA U JIMHENKU. TpeyronsHuk. BeicoTa, Mennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUM TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHUKA.

CBoifcTBa W TpU3HAKK PABHOOEIPEHHOrO TpeyrojipHUKa. [Ipu3HaKu paBeHCTBa
TPEYroJbHUKOB.

CpolicTBa M NPU3HAKM MapajuieNbHbIX NpsMbIX. CymMMma yrioB TpeyrosibHHKa. BHemiHue
YTJIBbI TPEYTOJIbHUKA.

[TpsmoyronbHbIi TpeyroibHUK. CBOWCTBO MeAMaHbl NPSMOYTOJIBHOTO TpPEyrojbHHKA,
MPOBEACHHOW K THIOoTeHy3e. [IpW3Hakum paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJHLHUKOB.
[IpsimoyroabHBIN TPEYTONBHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJbIIeM yriie U O0NbIIeH CTOpOHE TpeyroiabHUKA. [leprneHIuKyIsIp U HaKIOHHAS.

['eomerprueckoe MecTo ToueK. buccekTprica yria u cepeAMHHBIN MEPIICHIUKYJIISP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOUEK.

OkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, WX CBOWCTBAa. B3anmMHOe pacnosnoxeHue
OKpYy»HOCTH U npsimoi. KacarenbHas u cexymas kK okpy’HocTU. OKpYy’KHOCTb, BIMCAHHAS B yTOJL.
BrnucanHnas n onucaHHas OKPYKHOCTH TPEYTOJIBHHKA.

146.6.3. Coneprxanue oOydeHus B 8§ Kiacce.

UYersipexyronpHuku. [lapamienorpaMM, €ro mNpu3HaKM M CBOMCTBAa. YacTHbIe cCiydau
napauienorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpameuus, ee cCBOMCTBa U npu3Haku. [IpsmoyroabHas Tpanerus.

Meron yasoenuss meauansl. LleHTpanbHas cummerpus. Teopema daneca u teopema o
MIPONIOPLNOHAIBHBIX OTPE3KAX.

CpCI[HI/Ie JIMHUU TPCYTOJIbHUKA U TpaIllClnH. HCHTp MacC TpCYTroJbHUKaA.

[TogoGue TpeyronpbHUKOB, Kod3(pduimeHT mogodus. [IpusHaku mogo0usi TPEyroJbHUKOB.
[Ipumenenne mogoOust MPU pEIICHUH MPAKTUIECKUX 3aa4.

CpoiicTBa muomazeil reomerpuueckux ¢uryp. @opmynsl A MIOMAAN TPEYyroibHHKA,
napaiuenorpamMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAeH MoT00HBIX GUryp.

Brramcnenne rmomaneﬁ TPEYTOJbHUKOB U MHOT'OYT'OJIBHUKOB Ha KJIeT9aTOU 6yMare.



Teopema [Iudaropa. [Ipumenenue Teopems! [Tudaropa npu penieHnn NpakTHUECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIja MpsIMOYTOJbHOIO TpeyrosibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

Brnucannbple M LEHTpalbHBIE YTJbl, YTOJI MEXAY KacaTelIbHOM M XOpPJAOM. YTIIBI MEXKITY
XOpJaMU U CeKyIMMHU. BriricaHHbIe ¥ ONMCAaHHBIE YETHIPEXYTOJIbHUKH. B3auMHOE pacrionoxenue
IByX okpyxHocTelt. Kacanue okpyxHocteld. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM.

146.6.4. Coneprxanue oOydeHus B 9 kiacce.

Cunyc, kocunyc, Tanrerc yrios ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
®opMyJIbl IPUBEACHHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
IPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobus. [1og061e COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 MPOU3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O TIPOM3BEICHUN OTPE3KOB CEKYIIIHX,
Teopema 0 KBaJpaTe KacaTelbHOM.

BGKTOp, JJIMHa (MO,Z[y.IIB) BCKTOpA, COHAIIPABJICHHLIC BCKTOPBI, MPOTHUBOIIOJIOKHO
HampaBJICHHBIC BEKTOPBI, KOJIMHCAPHOCTH BEKTOPOB, PAaBCHCTBO BEKTOPOB, OICpali Hal
BCKTOpaMHU. Paznoxenue BCKTOpPA IO ABYM HCKOJIJIMHCAPHBIM BCKTOpPAM. KOOp)II/IHaTBI BCKTOpA.
CK&J’IHPHO@ IMPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC I HAXOXACHUSA JJIMH U YTJIOB.

JlexkapToBbI KOOPAMHATHI HA IFIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY>KHOCTH B KOOPAUHATAX,
MepeceYeHre OKPYKHOCTEN 1 MPAMBIX. MeTOl KOOPAUHAT U €r0 MPUMEHECHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKHU. J[JIMHA OKPY>KHOCTHU. ['panycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBuKeHMsI TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU QUryp (d1eMeHTapHbIe MPEICTABICHUS).
[Tapannensubiii nepenoc. [ToBopoT.

146.6.5. IIpenmeTHble pe3yabTaThl OCBOEHHS TpOrpamMmbl yueOHoro kypca "I'eomerpus”.

146.6.5.1. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOTro Kypca K KOHILY
o0yueHus B 7 Kiacce.

Pacrio3naBaTh UM3ydeHHbIE TIe€OMETPUYECKHE (UIypbl, ONpeNeisTh HX B3aUMHOE
pacrosiokeHue, U300pakaTb reOMeTpHUUECKUE (PUTYPHI, BHITTOIHATH YEPTEKH 1O YCIOBHIO 331a4H.
W3mepsaTe AMHENHBIE W YIVIOBBIE BEJIMYMHBIL. Pemars 3aaun Ha BBIYHMCIECHHE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

[TpoBOoAUTH TPYyOYIO OIIEHKY JTMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuiarh pazMepsl 3TUX OOBEKTOB 0 MOPSAKY BETUYHHEIL.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1adam.

ITonb30BaTbcs IIPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MWCIOJIb30BaTh IPU3HAKU W
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PEUICHUH 3a/1a4.

HpOBOIII/ITB JIOTUYCCKHUE PACCYIKACHHNA C UCIIOJIB30BAHUCM I'COMETPUUCCKUX TCOPCM.



Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IPAMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, IPOBEACHHOW K THUIIOTEHY3€ MNPSIMOYIOJBHOIO TpPEYrOJbHUKA, B PpEIICHUU
F€OMETPUUYECKHUX 3a/a4.

Omnpenenste napajuiebHOCTh MPSIMBIX C MOMONIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JPYTOM MPSIMOM.

PemraTe 3agaun Ha KIeT4aTOM 6yMare.

[IpoBOANTHL BBIYMCIEHHUS M HAXOAWUTh YHUCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
TeOMETPUUYECKHX 3aJla4aX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX TP IEPECEUCHHUH IBYX NTapaUIETIbHBIX MPSIMBIX ceKyIiel. PemaTth
[IPAKTUYECKUE 3a7a4l Ha HaXOKICHHUE YIJIOB.

Bragets moHATHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh OMPENEsiTh OUCCEKTPHUCY yIiia
U CEpEeIMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@opMyIMpOBATH ONPEIECICHUS OKPY>KHOCTH M KpPyTa, XOpAbl U JHAMETPAa OKPYKHOCTH,
I10JI30BAThCSA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3a1a4.

Bragere moHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
nentp. Ilonp3oBarbes GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MIEpECcCeKaroTcs B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAVHHBIC IEPIEHIUKYIAPbl K CTOPOHaM TpPEYroJbHHUKA
IEPECEKAIOTC B OJHOU TOYKE.

Bragere moHATMEM ~KacaTeNbHOW K  OKPYXXHOCTH, IIOJb30BAaThCSI TEOPEMOM O
NEPIEHANKYJISIPHOCTH KacaTelIbHON U paJnyca, IIPOBEIEHHOIO K TOYKE KaCaHUs.

ITons30BaThCA HpOCTef/IIHII/IMPI TCOMETPUICCKUMHU  HCPABCHCTBAMHU, IIOHUMATh HUX
HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.

HpOBOJII/ITI) OCHOBHBIC TCOMECTPHUYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYJIA U JIMHEHKU.

146.6.5.2. IlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl yuyeOHOTro Kypca K KOHILY
oOydeHnus B 8 Kiacce.

Pacno3HaBath OCHOBHEIE BHIBI YCTBIPCXYT'OJIbHUKOB, HX 3JICMCHTBLI, IIOJB30BATHCA HUX
CBOMCTBaMH IIpu pCHICHUH IT'COMETPUUCCKUX 3aaad.

[TpuMeHSTH CBOWCTBA TOYKH MEPECEUCHUS MEIMaH TPEYroJibHUKA (IIEHTPa Macc) B PEIICHUH
3aad.

Bnaners nmoHsATHEM CpeIHEN JIMHUU TPEYTOJbHUKA U TpalelMH, NPUMEHITh UX CBOMCTBA
IIpyU pEIIeHNM TreoMeTpudeckux 3anad. llomp3oBaTecs Teopemon dameca m TeopemMo o
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJIs PEIIEHUS IPAKTUUECKUX 3aa4.

[IpuMeHsTHh NPU3HAKU [10100MS TPEYTOJBHUKOB B PEILIEHUU T'€OMETPUUYECKUX 3a/1ad.

ITons30BaThCA TCOpCMOfI Hﬂ(baropa IJIg pe€ICHUS TCOMETPUUCCKUX U ITPAKTUYICCKUX 3a/1a4.
CTpOI/ITB MAaTEMATUYCCKYI0O MOJCJIb B IIPAKTUYCCKHUX 3aJadax, CaMOCTOATCIIBHO ITPOBOAWTH
YCPTECK U HAXOAUTH COOTBCTCTBYIOIIUC NJIMHBI.

Brnagers moHATHSAMU CHHYcCa, KOCMHYyCa W TaHTE€HCA OCTPOTO YIJIa MPSMOYTOJBHOTO



TPCYTOJIbHUKA. ITonp30BaThCS ATUMU HOHATUAMU JJISI peuIeHUd MPAKTHYCCKUX 3a1a4.

Beruucnsate  (pa3nuuHBIME - cioco0amMu)  IUIOMIAAb  TPEYTrOJIbHUKA W TUIOMIAJH
MHOTOYTONBHBIX Guryp (mONnb3ysAch, Tl€ HEOOXOAUMO, KalmbKymsaTopoM). I[IpumeHsTH
MOJTyYEHHBIE YMEHHSI B IPAKTUYECKUX 3a/1adax.

Biagers NOHATUSAMH BIMCAHHOIO M LEHTPAJIbHOIO YIVIA, HCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yTiaX, yriax MeXIy XopJamMu (CEeKYIIMMU) U yTiie MeX]ly KacaTeIbHON U XOpAOH pu
peLIEHUN T€OMETPUYECKUX 3a/1ay.

BJ'Ia)IeTI) MMOHATHUEM OIIMCAHHOI'0 YCTBIPCXYTI'OJIbHHUKA, IPUMCHATH CBOMCTBA OIIMCAHHOIO
YCTBIPCXYT'OJIbHUKA ITPU PCUHICHUH 3a1aY.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTHYeCKHWe MOJEIH IS
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TIOJIB3YSCh, IIe HE0OX0IUMO, KAJIbKYJIITOPOM).

146.6.5.3. IlpeamerHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTro Kypca K KOHILY
oOydenus B 9 kiacce.

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPHIX YTIIOB, HAXOAUTH C MX IIOMOIIBIO PA3JINUHbIE
3JIEMEHTHl MPSIMOYTOJIBHOTO TpeyroyibHUKa ("pelieHne MpsSMOYTOJbHBIX TPEYrOJbHUKOB'").
HaxoauTs (¢ TOMOIIBIO KANbKYJISITOPA) JUIMHBL U YTJIBI [l HETaOJIMYHbBIX 3HAUEHUH.

ITons30BaThCSA (i)OpMy.]'IaMI/I MPUBCACHUA U OCHOBHBIM TPUTI'OHOMCTPHYCCKHUM TOXICCTBOM
JJI HaXOXIACHU A COOTHOIIECHUM MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU.

Hcnonb30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUIS HAaXOXKJIEHUS Pa3IMYHBIX AJIIEMEHTOB
TpeyrojabHuka ("pelieHne TpeyrojabHUKOB"), IPUMEHATh UX IPHU PEIIEHHH TIE€OMETPHUYECKHX
3ajad.

Brnaners nonstusMu npeoOpa3oBaHusi MOA00HS, COOTBETCTBEHHBIX 3JEMEHTOB MOJTOOHBIX
¢uryp. Ilonp30BaThcs cBOKWCTBaMU MOAOOUS MPOU3BOJBHBIX (PUTYp, YMETHh BBIUUCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpumeHsars cBoiicTBa MoA0OMs B MPAKTUYECKUX 3ajayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPY’KAIOLIEM MHpE.

[Tonb3oBaTbest TeOpeMaMH O MPOU3ZBEJAECHUU OTPE3KOB XOPA, O MPOU3BEIACHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

ITons30BaThCs BCKTOpPpaMH, IIOHUMAThb HX I‘eOMCTpI/I‘-ICCKI/Iﬁ n (I)H3H‘-ICCKHﬁ CMBICIJI,
OPUMCHATE WX B PCHICHUU TCOMETPUUCCKHX H (1)I/ISI/ILIGCKI/IX 3aJa4. HpI/IMeHSITI) CKaJIIpHOC
IMPOU3BCACHUC BCKTOPOB IJId HAXOXKIACHUA JJIMH U YTJIOB.

ITons30BaThCSA MCTOJOM KOOpAMHAT Ha IUIOCKOCTHU, MNPUMCHATHL €TI0 B PCIICHUU
TCOMCTPHUYCCKUX U MPAKTUYICCKHUX 3a/1a4.

Bragers MOHATHAMM IPaBUIBHOTO MHOI'OYTOJBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPY’KHOCTM M paJUaHHOM MEpbl YIUVIA, YMETb BBIUUCIATH IUIOLIAAbL Kpyra M €ro 4acreu.
[IprMeHATh NOTyYEeHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

HaxonuTth ocu (WM LEHTPHI) CUMMETpUU (GUTYp, NMPUMEHATH JBHKEHHS IUIOCKOCTH B
MPOCTENIINX CITyUasiX.

HpI/IMCHSITL MOJIYUCHHBIC 3HAHUA HA HPAKTUKE - CTPOUTH MATCMATHUYCCKUC MOIACIIN IJIA



3aja4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIMH (TIOTB3YSCH, I1le HE0OX0IUMO, KaJIbKYIITOPOM).

146.7. PepepanbHaa pabo4yasa nporpamma y4ebHoro Kypca "BeposTHOCTb U
cTatucTuka" B 7 - 9 knaccax (ganee cCOoTBETCTBEHHO - MporpamMma y4eo6Horo Kkypca
"BepoATHOCTb U CTaTUCTUKA", y4eOHbIN KypC).

146.7.1. [logcauTenpHasd 3alUCKA.

146.7.1.1. B coBpeMeHHOM LH(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTH, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIOKEHHUH, TaK U HX POIU B
00pa3zoBaHNM, HEOOXOAMMOM KaKI0MYy YesioBeKy. Bo3pacTaeT umciio npodeccuid, mpu OBl eHUN
KOTOPBIMH TpeOyeTcs Xopolas 6a30Bast MOATOTOBKA B 007aCTH BEPOATHOCTH M CTATUCTUKHU, TaKast
MOATOTOBKA BaXHA IS TPOJOJDKEHHUsS OOpa3oBaHUS M I YCHEIIHOW MpodecCHOHATBHON
Kapbephl.

Ka>1<211>1171 YCJIOBEK IMTOCTOAHHO IMMPUHUMACT PCHICHUA Ha OCHOBE MMCIOIINUXCA Y HCTO JaHHBIX.
A JJIsA 000CHOBAHHOIO MPUHATHA PCUICHUA B YCIIOBUAX HCIOCTATKA HIIN HU30BITKA I/IH(I)OpMaI_[I/II/I
HGO6XOJII/IMO B TOM YHCIC XOpOIIO C(l)OpMI/IpOBaHHOC BCPOATHOCTHOEC MU CTATUCTUUYCCKOC
MBIIIJICHUC.

NMeHHO mMOATOMY OCTpPO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOyYaroIIUXCS
(YHKIIMOHABHYIO TPaMOTHOCTb, BKIIOYAIONIYyI0 B ce0si B KauecTBe HEOThEeMIIEMOM
COCTaBIISIIOLIEN yMEHHE BOCHpPUHUMATh W KPUTUYECKH AaHAJIU3UPOBATh HHQOpPMAIHIO,
NPECTaBICHHYIO B Pa3JINYHbIX (pOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX PealbHbIX
MPOIIECCOB M 3aBUCUMOCTEH, TPONU3BOIUTH MPOCTEHIITNE BEPOITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPUHIIMIIAMU cOOPa, aHAJIN3a U ITPEICTABICHHS
JaHHBIX U3 Pa3lIWYHbIX cdep KU3HU OOIIecTBAa M rocylapcTBa MnpuoOuiaer olyyaroummxes K
o0I11eCTBEHHBIM UHTEpecaM. M3yueHne oCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU OpraHU3aLUU
nepebopa U MOJCYETa YKcCiIa BapUAHTOB, B TOM YHUCIE B MPUKJIAAHBIX 3a7adax. 3HAKOMCTBO C
OCHOBaMM TeopHHM TrpadoB co3maeT MaremMaTHyeckuil QyHaaMeHT Ui  (OpPMHUPOBAHUS
KOMITETEHIMI B 001acT HHGOPMATUKH U HU(POBBIX TeXHOJIOTUN. [Tpyu U3yueHNN CTaTUCTUKU U
BEPOSTHOCTH 0O0OTraliaroTcs MpeiCcTaBlIeHus] 00yJyarolnuxcs O COBPEMEHHOH KapTUHE MHpa U
METOJIaX €ro HccienoBaHus, (OpMUPYETCS MOHMMAHHME pOJIM CTATUCTHKU KaK HCTOYHHKA
COLMAJIBHO 3HAYMMOI MH(OPMAIMH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBILIUICHUS.

146.7.1.2. B cOOTBETCTBUM C JaHHBIMH LEISIMH B CTPYKType MporpamMmbl y4eOHOTo Kypca
"BeposiITHOCTP M CTaTUCTHKA" OCHOBHOIO OOIIEro oOpa3oBaHMs BBIIEIEHBI CIEIYIOLINE
coaepkaTenbHO-MeToaudyeckue quauu: "[IpencraBienrne faHHBIX U OMKUCATEIbHAs CTaTUCTUKA',
"BepositHOCTB", "DnemenTsl kKoMOuHaTopuku", "BBeaenue B Teoputo rpados".

Conepxxanne nuHun "llpencTaBieHue MaHHBIX W OMHUCATENbHAS CTATUCTUKA" CITYXKUT
OCHOBO a1 (popMHUpPOBAHUS HABBIKOB PabOTHI ¢ MH(OpPMALMEH: OT YTEHUS U MHTEPHpPETAIluU
nHpopManuu, MpPEACTAaBIEHHONW B TaONMIAaX, Ha auarpamMmMax u rpadukax, g0 cOopa,
MPEJICTABICHUS U aHAJIW3a JAHHBIX C UCIIOJb30BAaHUEM CTATUCTUUYECKUX XAPAKTEPUCTUK CPETHUX
u pacceuBaHus. PaGoTas ¢ maHHbIMH, 0Oydaroliuecs y4yaTcsl CYUTBHIBATH U MHTEPIPETUPOBATH
JIAaHHBIE, BBIJIBUTATh, ApTYMEHTUPOBATh U KPUTUKOBATH MPOCTEHUIITNE TUIIOTE3bI, PA3MBILIUISAThH HAJl
(hakTOpaMHu, BBI3BIBAIONIMMHA M3MEHUMBOCTh, W OIICHWBATh MX BJIMSHHE HAa pacCMaTpHUBaeMble
BEJIMYUHBI U MPOIIECCHI.

NHTynTMBHOE  TpEACTaBICHHE O  CIy4YalHOW  W3MEHYMBOCTH,  HMCCJIEIOBAHME
3aKOHOMEPHOCTEN M TEHICHUUN CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUIsl U3Yy4ECHHUsS TEOpUU



BepOHTHOCTCﬁ. bonpmioe 3HayeHHE HMEIOT MPAKTUYCCKUC 3adaHUsA, B YACTHOCTHU OIIBITBI C
KIIaCCUYCCKUMU BEPOATHOCTHBIMU MOACIIAMMU.

[TonsiTHE BEpOSTHOCTH BBOAMTCS KaK Mepa MpaBaomofo0us ciydaitHoro coObitus. [Ipu
M3Y4eHHH y4eOHOro Kypca o0ydarouecs: 3HaKOMSITCS € MPOCTEUIITMMHI METOJIaMU BBIYMCIICHUS
BEPOSITHOCTEH B CIyYalHBIX SKCHEPUMEHTAaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU UCXOJAMU,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee clokHble 3ajadd. B
y4eOHBI Kypc BXOMAST HadallbHbIE MPEACTABICHUS O CIy4YailHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOTo Kypca OCYyIIECTBISETCS 3HAKOMCTBO 00YYaIOLIUXCSl C MHOKECTBAMH U
OCHOBHBIMH ONEPALUIMU HaJ MHOXECTBaMH, PacCMaTPUBAIOTCA MPUMEPbl NMPUMEHEHUS IS
pelieHust 3agad, a TaKKe HCIOJNb30BaHUS B JPYrUX MaTeMaTHUECKUX Kypcax M y4eOHBIX
npeaMerax.

146.7.1.3. B 7 - 9 xnaccax u3ydaercsi y4eOHbIH Kypc "BeposTHOCTh M cTaTHCTHKA", B
KOTOpbIM BXoAAT pasfensl: "lIpencraBieHne [OaHHBIX W OMMCATENbHAs CTaTUCTHKA'",
"BepositTHOCTB", "DnemenTsl koMOuHaTopuku", "BBeaenue B Teoputo rpados".

146.7.1.4. O6miee YuCIO 4YacoB, PEKOMEHIOBAHHBIX IS HW3y4YeHHsS Yy4eOHOTO Kypca
"BepositTHOCTh M cTatucTHKa", - 102 yaca: B 7 kiacce - 34 yaca (1 gac B Henento), B 8 kiacce - 34
yaca (1 gac B Hegemo), B 9 kiacce - 34 gaca (1 gac B Hezelio).

146.7.2. Coneprxanue oOydeHus B 7 Kiacce.

[IpencraieHue qaHHBIX B BUJIE TAOIHIL, AHArpaMM, rpaduKoB. 3aroTHEHUE TaOIHII, YTCHHE
Y TIOCTPOCHUE TUarpamm (CTOIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE rpad kOB peambHbIX
nporieccoB. M3Bnedenne nudopmaiuy u3 1uarpaMm 1 TaOJIHIl, UCIIOIH30BAHUE U MHTEPITPETAIUS
TaHHBIX.

OmnucarenpHas CTaTHCTHKA: cpeaHee apudmeTndeckoe, MeauaHa, pa3Max, HauOoJbIiee u
HauMEHbIIIee 3HaYeHHs] Ha0opa YMCIOBBIX TaHHBIX. [[puMepsl Ciy4aiftHON H3MEHYUBOCTH.

CnyuaiiHblii 5KcriepuMeHT (OIBIT) U cilydaiiHoe coObiTHe. BepostHocTh M vactota. Pomib
MaJIOBEPOSITHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B obmecTBe. MoHeTa U
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. CreneHs BepuHbl. Ynciao pedep U cyMMapHasi CTENIeHb BEPIIKH.
[IpencraBnenue o cszHoctu rpada. llenmn u muknel. [lytu B rpadax. O6xoxn rpada (ditnepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM Tpade. Perenne 3agad ¢ momoIispo rpados.

146.7.3. Coneprxanue o0y4ueHus B 8 Kiacce.
[IpencraBneHre qaHHBIX B BUAE TAOIUIl, fUAarpaMM, TpaduKOB.

MHO)KCCTBO, QJICMCHT MHOXKECTBA, IIOAMHOMXECTBO. Onepauml Haa MHOXCECTBaAMMU:
O6’be,E[I/IHeHI/IC, MepeCcCUCHUEC, MOOIOJHCHHC. CBoiicTBa OHepaHHf/'I HaaZ  MHOXCCTBaAMM:
IEPEMECTUTCIIBHOC, COYCTAaTCIIbHOC, pacnpeaciInTCIbHOC, BKJIIOYCHUS. Hcmons3oBanne
rpa(bnqecxoro OpeACTaBJICHUA MHOKCECTB JJISI OITMCaHUA PCAJIbHBIX IMPOUCCCOB U HBHCHI/Iﬁ, npu
PEIICHUHU 3a/1a4.

W3mepenue paccewBaHMs JaHHBIX. JlUcrepcus W CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.



OneMeHTapHble COOBITUS ciaydaiiHoro ombita. ChyvaifHble coObITHS. BepositHocTH
coObITHA. OTIBITHI ¢ pABHOBO3MOKHBIMH 3JIEMEHTapHBIMU coObITUsIMH. CitydaiiHblii BEIOOD. CBA3b
MEXY MaJOBEPOSTHBIMH M MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMHU B HpUpOAE, 0OIIecTBE U
HaykKe.

JHepeBo. CBoiCTBa IepEBLEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE BUCSUYEH BEPIIUHBI,
CBSI3b MEXKJIy YHCIOM BEepIIMH W umcioMm pedep. I[lpaBwio ymHOXeHHs. Pemrenue 3amad c
MOMOIIIBIO TpadoB.

[TpotuBononoxubie coobITHs. J{arpamma Diinepa. OO0beInHEHNE U IEPECEUCHUE COOBITHIA.
HecoBmecTHble coObiTHs. DOopMyIia CIOXKEHHUS BEPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTH. [IpaBuio
ymHOkeHus. HezaBucumblie coObiTus. [IpencraBienne sxkcnepuMenTa B BuIe JiepeBa. Pemenue
3a/1a4 Ha HaXO0JIEHWE BEPOSTHOCTEHN C OMOIIBIO IEPEBA CIYYaHOT0 3KCIEPUMEHTA, AUarpaMm
Ditnepa.

146.7.4. Coneprxanue oOydeHus B 9 kiacce.

[IpencraBienne naHHBIX B BHjE TaONWIl, nUarpamm, rpauKkoB, HHTEPIPETAIUs JTaHHBIX.
Urenue u mocTpoeHue TabauIl, quarpamm, rpaikoB MO peaabHbIM JaHHBIM.

[TepectanoBku u (axropuan. Coueranus u uyuciao codetanuil. TpeyronpHuk [lackams.
Pemienue 3a1a4 ¢ uCmoib30BaHUEM KOMOMHATOPHKH.

I'eomeTrpuueckas BeposTHOCTh. Ciy4ailHbIN BBIOOp TOUKH M3 (PUTYpHI Ha IIOCKOCTH, U3
OTpEe3Ka U U3 TyTU OKPYKHOCTH.

Ucneitanue. Yenex u Heyaaua. Cepust ucnslTaHuil 1o nepBoro ycnexa. Cepusi uCIIBITaHUIN
Bepnynnu. BepostHocTH coObITHI B cepuy ncTbITaHUN bepHym.

CrnydaifHasi BeIMYMHA W paclpelesieHne BeposSTHOCTEH. Maremarndeckoe OXHIaHhe H
nucnepeus. [Ipumepsl MaTeMaTHYECKOrO OXKHUIAAHUS KAK TEOPETUYECKOTO CPEIHETO 3HAYEHMUS
BEJIMYUHBL. MaTeMaTHYeCKoe OXKUJAHUE U JUCTIEPCHS CIIyYalHOW BEJIMYHMHBI 'YUCIIO YCIIEXOB B
cepuu ucneltanuii bepnymm".

[TonsiTe o 3akoHe OoybmUX Yrces. V3mMeperne BepoITHOCTEN ¢ TOMOIIBIO 9acTOT. Poib
3HAaYEHUE 3aKOHa OOJIBIITUX YHCEN B IPUPOJIE U OOIIECTBE.

146.7.5. IIpenmeTHbIE pe3yabTaThl OCBOECHHUS ITPOrpaMMbl yueOHOro Kypca "BeposTHOCTh U
CTaTHCTHKA".

146.7.5.1. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTro Kypca K KOHILY
o0yueHus B 7 Kiacce.

Yurate uHbOpMalMIO, MPEJICTaBICHHYIO B TaOlWIaX, Ha JAMAarpaMMax, MPEACTaBIAThH
JTaHHBIE B BUJE TAOIUIl, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIE (CTONOYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUIA.

OnuchiBaTh M MHTEPIPETUPOBATH pEaJbHBIE YHUCIOBBIE JAHHBIC, MPEJCTABICHHbBIE B
Tabnuuax, Ha AMarpaMMax, rpapukax.

Hcnonb3oBaTh IJid  OMMUCAHUA JAHHBIX CTATUCTHYCCKUC XAPAKTCPUCTHUKU: CPCIHCC
apI/I(i)MeTI/I‘IeCKOG, MEIHaHa, HauOoIbIIee U HaNMEHbBIIIEE 3Ha4YCHUA, pa3Max.

HmMmeTth MMpeaAcCTaBJICHUC O CJ'Iy‘-I&fIHOfI U3MCHYUBOCTH Ha NpHUMEpax ICH, (bI/I3I/II-IeCKI/IX



BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HMETh MPEACTAaBICHHE O CTATHCTUYECKOU
YCTOMYUBOCTH.

146.7.5.2. TlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce.

W3BnekaTs 1 IpeoOpa3oBbIBaTh HH(OPMAIIHIO, PEICTABICHHYIO B BUE Ta0JIULI, AUArPaMM,
rpaduKoB, MPeICTaBIATh JaHHbIE B BUJIE TaOIUII, TUarpamm, rpaguKkos.

OnuceiBaTh TaHHBIE C MTOMOIIBI0 CTATUCTUYECKHX MOKa3aTeNeil: CpeTHUX 3HAUYECHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCUS U CTAHIAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOThI YHCIOBBIX 3HAUEHUH M YACTOThI COOBITHIA, B TOM YHUCIIE TIO Pe3yIbTaTaM
W3MEPEHUH 1 HAOJIOICHU.

HaXO,Z[I/ITB BEPOATHOCTU CJIy‘-IH.ﬁHBIX COOBITHII B OIIBITAaX, 3HAA BCPOATHOCTH SJICMCHTAPHBIX
C06I)ITI/II71, B TOM YHCJI€ B OIIbITaX C PABHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU COOBITHSAMH.

Hcnonb3oBare rpaduyeckue MOJEIH: JIEPEeBO CIIy4alHOrO SKCIIEPUMEHTa, JUarpaMMbl
Dlinepa, yuciaoBast npsMasi.

OHCpHpOBaTB IMOHATHUAMU: MHOKCCTBO, IMOAMHOXCECTBO, BBIIMOJHATH OICPALIMA HaJ
MHOKECTBaAMHU: O6T)€21PIHCHI/Ie, MNEPECCUCHUEC, NOIOJIHCHHUEC, MEPCUUCIIATE DJIECMEHTBI MHOXKCECTB,
IMPUMCHATH CBOMCTBA MHOXKECTB.

Hcnonw3oBath Tpaduueckoe MpeACTaBICHHE MHOXECTB W CBSI3€M MEXKIYy HUMH IS
OMMCaHUs TPOIIECCOB U SIBJICHUN, B TOM YHCIE TMPH PEUICHUH 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U KYPCOB.

146.7.5.3. IlpeameTrHble pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTro Kypca K KOHILY
oOydenus B 9 kiacce.

W3BnekaTh 1 npeoOpa3oBbIBaTh HH(OPMAINIO, TPEICTABICHHYIO B Pa3IMYHBIX HCTOUHUKAX
B BHJE TaONMI], AWarpamM, TpaduKoB, TPEACTABISATH JaHHBIE B BHIC TaOJWIl, IUarpamm,
rpaduKoB.

PemraTs 3ala4Yi OpraHN30BaAHHBIM nepe6op0M BapHWaHTOB, a TaKXE C HCIIOJIB30BAHHUEM
KOM6I/IHaTOpHLIX IpaBHUII U METOH0B.

Hcnons30BaThk onmcaTelibHBIE XAPaAKTECPUCTHUKU OJId MAaCCUBOB YHMCJIOBBIX NAHHBIX, B TOM
YHUCJIC CPCAHUC 3HAYCHUA U MCPBI paCCCUBAHUS.

HaXO)II/ITI) YaCTOTHI 3HAYCHHUI 1 YaCTOTHI C06I)ITI/I${, B TOM YHCJIC MOJIB3YACh PE3YyJIbTaTaMU
IMPOBCACHHBIX I/IBMCpeHI/Iﬁ u HaGHIOI[eHI/Iﬁ.

HaxoauTb BepoOsITHOCTH ClTydaliHBIX COOBITUI B U3YYEHHBIX OIBITAX, B TOM YHCJIE B OMBITAX
C PaBHOBO3MO>XHBIMH 3JIEMEHTApHBIMU COOBITUSIMH, B CEPHSIX UCIBITAHUHN 70 NIEPBOTO ycIiexa, B
cepusix HcnblTaHni bepHyum.

HmMmeTth MMpEeaACTaBJICHUEC O cnyqaﬁHoﬁ BCJIMYHHC U O paClpCaACIICHUN BepOHTHOCTCﬁ.

NmeTh OpeaACTaBJICHHUEC O 3aKOHE OONBIIMX YHCEN KaK O IMPOABJICHUN 3aKOHOMCPHOCTH B
cnyqaﬁHoi/'I HU3MCHYMUBOCTHU U O POJIK 3aKOHA OOJIBIIIMX YHKCEII B Impupoac n O6IJ_ICCTBC.

146.8. B ¢denepanbHbIX W pEerHOHANBHBIX MpPOLEAYpax OLEHKH KauecTBa 00pa3oBaHUS



UCHOJB3yeTCsl TepedyeHb (KOoAM(pUKATOp) paclpeieleHHbIX MO0 KjaccaMm IpOBEpseMbIX
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHMs U HIEMEHTOB CO/IEPIKAaHUS 110 MaTEMATHKe.

Tabmuma 11
[IpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON TPOrpamMMsI (5 Ki1acc)
Kon [IpoBepsieMbie IPeIMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeIILHON MPOTrpaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
pe3yibTara
1 Yucna v BBIYUCIICHUS
11 [lornMmath W TPaBWIBHO YMOTPEONATH TEPMHUHBI, CBS3aHHBIE C
' HATYPaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMHU U JICCATUIHBIMU APOOSIMH
12 CpaBHHBAaTh W YIOPAJOYMBATh HATypallbHBIC 4HCIA, CPaBHUBATH B

IPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IpoOH

CooTHOCUTH TOYKY Ha KOOpJAMHATHOM (YMCIIOBOM) mpsiMOM ¢
1.3 COOTBETCTBYIOIIUM € YHCIIOM U U300payKaTh HATYPaIbHBIC YHCIIa TOUKAMHU
Ha KOOPAMHATHOM (YMCIIOBO) IpsIMOM

BremonaaTs apI/I(i)MeTI/I‘IeCKI/Ie IIGI>'ICTBI/I$I C HaTypaJbHBIMHU YHCJIaMH, C

1.4 OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEHIINX CITydasx

1.5 BhInonHATE NpoBepKy, MPUKHUJIKY pe3yJIbTaTa BEIYUCICHHUH

1.6 OxpyriiaTh HaTypajabHbIE YHCIIa

2 Pemenne TekcTOBBIX 3a7a4

71 Pemate TekcToBBIE 33a7aud apUPMETUYECKUM CIIOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BAPUAHTOB

29 Pemate 3amaum, copeprkaliye 3aBHCUMOCTH, CBSI3bIBAIOLIUE BEJIUYMHBL:
CKOpOCTb, BpeMs, paCCTOSIHUE, 11EHA, KOJIMYECTBO, CTOMMOCTb

23 Hcnonp30BaTh KpaTKUE 3alWCH, CXEMBbI, TaOMUIbl, 0003HAueHUs MpU

PCUICHUHU 3a/1a1

[Tonp30BaTbcss OCHOBHBIMM —€IMHHMIIAMH WM3MEPEHMS: IIEHbI, MacChl,
24 pacCcTOsIHUSA, BPEMEHM, CKOPOCTH, BBIPa)KaTh OJHU €IWHHUIbI BEITUYHHBI
yepes pyrue

W3BnekaTh, aHAIM3UPOBATh, OLIEHUBATh HH(OPMALIHIO, TPEICTABICHHYIO B
2.5 tabiuue, Ha cTo04YaTol AuarpaMMe, MHTEPIPETUPOBATh PECTABICHHbIE
JTaHHBIE, UCIIOJIb30BaTh JIAHHbIC MIPH PEILICHUU 3aj1a4

3 Harnsinnas reomerpus

[Tonb30BaTbcsl T€OMETPUUECKUMU TMOHATUSAMU: TOYKA, MpsiMas, OTPE3OK,
JIy4, Yrojl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT

3.1




3.2

[TpuBOANUTE TIPUMEPBI OOBEKTOB OKPYIKAIOIIETO MHpa, UMEIOIUX (HopMy
U3yUYEHHBIX T€OMETPHUUECKUX PUryp

33

Hcnonbp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEPIIMHA CTOPOHA; C
MHOTOYIOJIbHUKaMHU:  Yrojl, BepUIMHA, CTOPOHA, JHMaroHaiab, C
OKPYXHOCTBIO: painyC, TUaMeTp, UEHTP

34

N300pakaTh M3yueHHbIE Te€OMeTpHuUecKue (UIypbl Ha HETUHOBAHHOW U
KJIET4aTOM Oymare ¢ MOMOILbIO LIUPKYJIA U JTMHEUKH

3.5

Haxonuth mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM € ITOMOIIBIO
JIMHEVKH, CTPOUTh OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTH
3aIaHHOTO paguyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa AJis
UX MIOCTPOCHUS, BEIUUCIICHHUS IJIOIIAIA U IEpUMETpPa

3.7

BreruuciaTe nmepuMeTp W IUIOMIAJh KBajapara, MpsSMOYTOJIbHUKA, (uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM YHCIe (GHUTYDP, H300paKEeHHBIX
Ha KJIeT4aToi Oymare

3.8

ITonp30BaTHECS OCHOBHBIMU MCTPUUCCKHUMHU CAWHUIIAMU U3MCPCHUA IJIMHEL,
jionraziy; BbIpaXaTb OAHU CAUHHUILIBI BEJIMYUHBI YCPE3 APYTrUc

3.9

Pacnio3HaBaTh mapasuienenumnen, KyO, HCIOIb30BaTh TEPMHUHOJIOTHUIO:
BepIIMHA, pedpo, TrpaHb, HM3MEPEHUs;  HAXOAUTb  HU3MEPEHHUS
napajenenunena, Kyoa

3.10

Berancisats 00beM KY63., napajjiejacnuicaa 1mo 3aJaHHbIM HU3MCPCHUAM,
MOJIB30BAThLCA CAVMHUIIAMU U3MEPCHUA ob0BneMa

3.11

Pemrate HecaoKHBIC 3aa4Yi Ha HM3MCPCHUC TI'COMCTPHUYCCKUX BEJINYHH B
MPAKTUYCCKUX CUTYyALUAX

Tabmmma 11.1

[TpoBepsiembie 351IeMeHTHI conepkanus (5 Kiacc)

Kon

[TpoBepsieMblii 2IEMEHT COJIep>KaHus

HartypanbHble yncna u HyJb

1.1

HarypansHoe uuncno. Psn watypamsubix umcen. Ywucno 0. HWzobpaxenue
HATYpaJIbHBIX YUCEJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOI) IPSIMOM

1.2

[To3uunonHas cucreMa cuucieHus. Pumckas Hymepanud. Jlecatuunas cucreMa
CUHUCIIEHUS

1.3

CpaBHeHHE HATypalbHBIX YHCEN, CPaBHEHUE HATYyPaJIbHBIX YHCENI C HYyJEM.
OxkpyrieHue HaTypaibHbIX YUCEI

1.4

CioxeHue, BBIYMTAaHUE, YMHOKEHHUE U JIEJICHUE HATypalbHbIX yucea. CBOMCTBO
HyJIs1 IIpU  CJIOKCHHU, CBOMCTBA HyJI1 W CIAUMHUIBI TIIPpU YMHOXCHUMH.
[lepemecTuTennbHOE M COYETATEIBLHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U




YMHOKEHUS, paclpe/IeIUTEIbHOE CBONCTBO (3aKOH) YMHOXKEHHUS

1.5

Hcnonp3oBanue OykB /s 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTAa M 3allUCU
CBOWCTB apu(METUYECKUX JACHCTBUM

1.6

Jenutenu u KpaTHbIE YKUCIIA, Pa30KeHHEe Ha MHOXKUTEIH. [IpocThie u cocTaBHbIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkKom

1.7

CremneHb ¢ HaTypalbHBIM MTOKa3aTeleM. 3alUCh YHUCiIa B BUJE CYMMBbI Pa3psiIHbIX
cJaraeMbIx

1.8

UucioBoe BelpakeHUE. BplunciieHne 3HaYE€HUN YHUCIIOBBIX BBIPAKEHUM, IIOPSAIOK
BBITIOJIHEHMS JeHCTBUM. Mcnonp30BaHue NMpU BBIYMCICHUAX IEPEMECTUTEIBHOIO
U COUETATEIbHOTO  CBOMCTB  (3aKOHOB)  CIIOXKEHMSI M YMHOXXEHUS,
pacnpeneNnTeNbHOIO CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBienue o Apobu Kak crocode 3amucy 4acTu BeauduHbl. OOBIKHOBEHHBIC
npo6wu. [IpaBunbHBIC B HETPaBUIIBHBIC TPpoOHu. CMernanHas 1po0k, IPEICTaBICHIE
CMEIIaHHOM ApoOU B BUJIE HEMPABIIIbHOM APOOU U BIICICHHE IIETI0N YacTH YUCIIa
13 HEMPaBWIbHOU apobu. M300pakeHue apoleit ToukaMu Ha YUCIIOBOM MPSIMOI

2.2

OcHoBHoe cBoiicTBO podu. Cokpaienue npodeit. [lpusenenue npodu k HOBOMY
3HameHarento. CpaBHeHHE Apobeit

23

CrnoxxeHue W BBIYMTaHUE JIpoOell. YMHOXKEHHE W JeleHue apoOel, B3auMHO-
obpatnbie 1pobu. HaxoxxneHne 4acTu 1e0ro  1MeJIoro Mo €ro 9acTh

24

Hecsatnunas 3amuchk apo6eit. [IpencraBieHue AecATUYHOW JpoOHM B BHIE
0OBIKHOBEHHOH. M300paskeHHe AeCATHUHBIX ApoOedl TOYKaMH Ha YHCIOBOM
npsimoii. CpaBHEHHUE JECATUUHBIX APOOCH

2.5

Apudpmerndeckue ISUCTBHS C JECATHUHBIME APOOsiMU. OKPYTIICHHE IECATUUHBIX
npobeit

Perenne TeKCTOBBIX 3a/1a4

3.1

Pemrenune TekcTOBBIX 337124 apu(METHIECKUM CITIOCOOOM

3.2

Pemenne normueckux 3anay. Pemenue 3amau mepeGoOpoM BceX BO3MOKHBIX
BapuaHTOB. Mcrionb30Banue npu pereHny 3aayd TabIuil ¥ CXeM
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Pemienue 3aaa4, coACpiKalux 3aBUCUMOCTH, CBA3bLIBAIOIIINEC BEJINYHUHBI: CKOPOCTD,
BpEMs, paCCTOSAHUE, LICHY, KOJIMYCCTBO, CTOUMOCTD. E)II/IHI/IHI)I HU3MCPCHUA: MACCHI,
06’BeMa, LCHBI, pPAaCCTOsAHHA, BpPCMCHU, CKOPOCTHU. CBs3b MCKAY CAUHHUIIAaMU
HU3MCPCHUA Ka)K)IOfI BEJINYHNHBI

34

Pemenre oCHOBHBIX 3a/1a4 Ha IpoOH

3.5

[IpencrarieHue TaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX AUATPaMM

HaFJIH,I[HaH TreoMCTpUA

4.1

Harnsinnele npeacraBieHus o (GUrypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIyd, yroJl, JOMaHasi, MHOIOyTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsiMoii, ocTpsIii,




TYIIOM U pa3BEPHYTHIN yTJIbI

JnuHa oTpe3ka, METpUYECKHE €AWHULbI JUIMHBL. J[IMHA JOMaHO#, NMEepUMETP

4.2
MHOTI'OYT'OJIbHUKA. I/I3MepeHHe 1 IOCTPOCHUC YIJIOB C IOMOIIBIO TPAHCIIOPTUPA

Harnsaueie MMpEaACTaBJICHUA O (I)I/Il" YpaxX Ha IUIOCKOCTU: MHOI'OYT'OJIbHUK,

4.3
MPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK; O paBeHCTBE (hUTyp

N3o0paxkenne ¢uryp, B TOM uuciae Ha kieTdarod Oymare. Iloctpoenue
4.4 KOH(Uryparuii u3 4acteil npsMoii, OKpY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Micnonp3oBaHKue CBOMCTB CTOPOH U YIUIOB NPSIMOYTOJIbHHUKA, KBaJ(paTa

[Inomane  NpsAMOYroJbHMKa W MHOTOYIOJBHUKOB,  COCTaBIEHHBIX U3
4.5 NpSMOYTOJIBHUKOB, B TOM 4Hcle (Uryp, H300paKeHHBIX Ha KJeTyaToil Oymare.
EnvHALBI M3MEpeHns IuIonanu

Harnsoaele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN
napajuiefienunen, — kKy0,  MHOTOrpaHHHKH.  M300pakeHWe  MpOCTEUITNX

4.6 ”
MHOrorpaHHuKoB. Pa3Beptku kyba u mapamnenenunena. CosnaHue Mojenen
MHOTOTPaHHHUKOB (13 Oymaru, MpOBOJIOKH, TUIACTHIIMHA U IPYTUX MaTEPHAIIOB)

4.7 O0beM MPAMOYTOIBHOTO TTapajuieNienuneaa, Kyoa. Equauie: n3mepenus oobema

Tabmuma 11.2
[IpoBepsieMmbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOU
o0Opa3oBaTenpHOM MporpaMmel (6 Kiacc)
Kon [IpoBepsieMblie TpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus
pe3yJnbraTta

1 Yycna ¥ BEIYUCIICHUS

3HaTh ¥ [TOHUMATh TEPMUHBI, CBS3aHHBIEC C PA3IMYHBIMHM BUJIAMH YHCEN U
1.1 croco0amu UX 3aMKCH, NEPEXOAUTH (€CJIM 3TO BO3MOXKHO) OT OAHOM (hOpMBI
3allMCH YKCIIa K APYyrou

CpaBHI/IBaTB H  ynopsagoduBaTb OC€JIbIC YHUCIIA, OOLIKHOBEHHBIE U

1.2
JACCATHYHBIC I[pO6I/I, CpaBHHMBATH YKCJia OJHOT'O U pa3HbIX 3HAKOB

BBIHOJ'IH?ITI), coucTad YCTHBIC W NMHCbMCHHBIC IMPUCMEI, apI/I(bMGTI/I‘-IeCKI/IC
1.3 HeﬁCTBHH C HaTypaJIbHBIMH U HCJIbIMHU YHUCJIIAMHU, OOBIKHOBEHHBIMH H
JACCATUYHBIMHA I{pO6$IMI/I, MOJIOKHUTCIbHBIMHA U OTPULATCIIbHBIMA YU CJIaMU

BbIuuciaTh 3HAYEHMsI YMCIIOBBIX BBIPAKEHUMW, BBIINOJHATH NPUKHIKY H
1.4 OLIEHKY pe3yJIbTaTa BbIUYMCIICHUH, BBIOJIHATh NPE0Opa30BaHMsI YUCIOBBIX
BBIPa)KEHUI HA OCHOBE CBOMCTB apu(METUYECKUX JCHCTBUI

OprrJ’IHTL ICIbIC YHCJIa U JCCATHYHBIC )IpO6I/I, HaxXoaUuThb HpI/I6J'II/I)KeHI/I$I
YHUCCII

L.5

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM NPSIMON C COOTBETCTBYIOLIUM €M

1.6 o .
YUCIIOM H 1/1306pa>1<aTb qucia TOYKaMHM Ha KOOPAWMHATHOMU IIPIAMOU,




HaXOAUTh MOJYJIb YUCIIa

1.7

COOT HOCHUTDH T O‘IKy B HpﬂMOerJ’IBHOﬁ CUCTCMC KOOp}lI/IHaT C KOOp}lI/IHaTaMI/I
3TOH TOYKH

1.8

OprrJ’IHTB OCJIbIC YHUCiia U ACCATUYHBIC I[pOGI/I, HaxXoauThb HpI/I6J'II/I)KeHI/I}I
YHUCEII

Yucnosble U OyKBEHHbIE BHIPAKEHUS

2.1

[ToruMaTp ¥ ynoTpeosiTh TEPMUHBI, CBSA3aHHBIC C 3aITUCHIO CTEIIEHU YHCIIa,
HAXOJWTh KBagparT W KyO 4YWCIa, BBIYUCIATH 3HAYCHHUS YHCIIOBBIX
BBIPOKCHHH, COJEPIKAINX CTCTICHU

2.2

ITons30BaThCA IOpU3HaAKaM AOCIUMOCTHU, PpacCKIaJAblBaTb HATYpPaJbHbIC
qucia Ha IMPOCTbIC MHOXHUTCIIN
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[Tonp30BaTbest MacmTaboM, COCTABIISATE TPOTIOPIIUN M OTHOIIICHHS

24

Ucnons3zoBate  OykBbl It 00O3HAUEGHHMS] YHUCENl TP 3aMHCH
MaTEMaTHYECKUX BBIPAKEHUH, COCTaBIATh OYKBEHHBIC BBIPAKEHUS W
(bhOopMyJIbl, HAXOAUTH 3HAUCHUSI OYKBEHHBIX BBIPAXKEHUN

2.5

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Penrenye TeKCTOBEIX 3a1a4

3.1

PemraTe MHOTOmAaroBsie TEKCTOBBIE 3aga4un apI/I(bMCTI/I‘ICCKI/IM CII0co00M

3.2

PemraTe 3aJlauyd, CBA3aHHBIC C OTHOIICHUCM, IMIPOIIOPIHHUOHAJIBHOCTBIO
BCJIMYHH, IPOUOCHTAMH, PpCHIATH TPHU OCHOBHBIC 3aJa4d Ha I[pO6I/I u
IMPOUCHTLI
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Pemate 3amaum, copeprkaiiye 3aBHCUMOCTH, CBSI3BIBAIOLINE BETUYMHBI:
CKOpPOCTb, BpEMs, pPAcCTOSHUE, II€HY, KOJUYECTBO, CTOUMOCTb,
IPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM PaOOTHI, UCIIOJNIB3YS apu(pMETHIECKHE
NENCTBUS, OLIEHKY, MNPHUKUIKY; IOJb30BaThCA E€IUHULAMH HU3MEPEHUS
COOTBETCTBYIOIMX BEIHMYUH

34

CocTaBiirhb 6y1(BeHHLIe BBIPAXKCHUSA 110 YCJIIOBUIO 3a1a4n

3.5

W3Bnekatp uHGOpMAIUIO, MPEACTABICHHYIO B TaONUIaX, HA JIMHEWHOM,
cTonovaTon WA KpyTroBOM TUuarpaMMax, WHTEPIPETHPOBATH
MpeACTaBICHHbIEC JaHHBIE, UCTIOIb30BATh JIAHHBIE TP PEUICHUU 3a]1a4

3.6

[TpencraBasaTh HHGOPMALIUIO C TOMOIIBIO TAOIHII, TUHEHHON U CTON0YATON
JarpaMm

Harnsnnas reometpus

4.1

[TpuBoUTE MpUMEPHl 0OBEKTOB OKPYIKAIOLIETO MHpa, UMEIOIUX Gopmy
U3yYEHHBIX TE€OMETPHUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYD,
MPUMEPHI PaBHBIX M CHMMETPUYHBIX (QUTYD

4.2

N300pakaTh C TOMOIIBIO ILUPKYJIS, JUHEWKH, TpPaHCHOPTHpa Ha
HEJIMHOBAHHOW W KJIeTYaToi Oymare M3y4eHHBIE TUIOCKHUE TEOMETPUIECKHE




¢burypsl 1 KOHPUTYpaLIUK, CHMMETPUYHBIEC (QUTYPHI

[Tonb30BaTbcs  reOMETPUYECKHMHU  MOHATHUSMU:  PABEHCTBO  (QUryp,
4.3 CUMMETpPHUSL; UCII0JIB30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEH: OCh
CUMMETPUH, HEHTP CUMMETPUH

Haxoauth BeNMWYMHBI YTJIOB H3MEPEHHEM C IMOMOUILIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JJaHHOW BEJIMYMHBI, MOJIB30BAaThCS NPH PELICHUM 3ahad
rpaJyCHOM MepoW YIJOB, paclo3HaBaTh Ha YEPTEXKaxX OCTPBIM, MPAMO,
Pa3BEPHYTHIN U TYIION YIJIbI
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BoluucasaTe JIMHY JOMaHOM, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCS
4.5 €AVMHULAMU W3MEPEHHUs [UIMHBI, BBIPAXKATh OJHU EIWHUIBI WU3MEPEHHUS
JUTMHBI Yyepe3 Apyrue

Haxonutb, HMCIONB3ys YEpPTEKHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEKIY

4.6 N N
ABYMs TOYKaMHM, OT TOYKH A0 IIPSAMOU, IJIMHY IIYTH Ha KBaAPaTHOU CETKE

Berumcnste miomanbs Guryp, COCTaBICHHBIX U3 MNPSIMOYTOJIHHHUKOB,
UCTIONB30BaTh pa3OMeHne Ha MPsSIMOYTOJbHHUKH, Ha paBHbIE (UTYPHI,
4.7 JOCTpaMBaHUE JI0 MPSIMOYTOJIbHHUKA, TTOJIH30BAThCS OCHOBHBIMHU €ANHUIIAMH
U3MEPEHUs TUIOIIAH, BBIPAXATh OAHU EIUHHIIBI M3MEPEHHs IUIOIIAJN
qyepes Apyrue

Pacrnio3naBpaTth Ha MOACISIX U 1/1306pa>1<eHI/151x nupamMuy, KOHYC, HUIUHIP,

4.8 UCTIOJIB30BAaTh TEPMHUHOJIOTHIO: BEpIIMHA, pPeOpo, TpaHb, OCHOBAHHE,
pa3BepTKa

4.9 N300paxaTh Ha KJIeTYaTOI Oymare mpsiMOYTOJIbHBIN Mapasieenuiie

410 Bbuucnarte 00beM  MpsIMOYTOJBHOTO  Hapaijenenunena,  Kyoa,
' MIOJTb30BATHCS OCHOBHBIMHY EIMHUIIAMH HU3MEPEHUsT 00heMa

411 Pemarp Hecno)kHbIe 337a4u HAa HAXO0XJIEHHWE T€OMETPUUYECKUX BEIMYUH B
’ NPAaKTUYECKUX CUTYaLUsAX

Tabmamma 11.3
[TpoBepsiembIe 351eMeHTHI conepkaHus (6 Kiacc)
Kon [IpoBepsieMbIil AIEMEHT COJIEPKAHUS
1 Hatypanbhblie uncna

Apudmernueckne JeHCTBUS C MHOTO3HAYHBIMM HATypalbHBIMM YHCIIAMHU.
YucnoBble  BBIpAKEHUS, MOPAJOK  JEHCTBUM, HCIHOJIb30BAaHUE  CKOOOK.

1.1
Hcnonb3oBaHue TMpU BBIUUCICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO
CBOWMCTB CIIOKCHHS M1 YMHOXXEHUS, PAaCIpeIeTUTEIHHOTO CBOMCTBA YMHOXKECHHUS
1.2 OxkpyrieHue HaTypaibHbIX YUCEI
13 Jenutenn u KpaTHbIE YUCIIa, HAHMOONBIIMKA OOIIMI JETUTETh W HAaUMEHBIIEEe

ofmiee KkpatHoe. J[e1MMOCTbh CyMMBI U TIPOU3BEICHUS




1.4

Jlenenue ¢ ocTaTKOM

Hpobu

2.1

OOBIKHOBEHHAss JpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalieHHue IpoOei.
CpaBHeHuE U yHopsiIoYUBaHUE IpoOeit

2.2

Perienue 3a1a4 Ha HAX0XKI€HHUE YaCTH OT IEJIOr0 M LIEJI0I0 IO €0 YacTH. I[pO6H0€
YHUCJIO KaK pe3yabTaT ACICHUA
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[IpeacraBieHue qecATUIHON APOOH B BUC OOBIKHOBEHHOM IPOOH M BO3MOKHOCTD
npeCcTaBiIeHUs OOBIKHOBEHHOHN IPOOH B BUJE NECITUIHOMN
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Jlecatuunble 1poOH 1 MeTpHUecKas cucreMa Mep. Apudmerndeckue AeWCTBUS U
YHCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU M JIECSITUYHBIMH JPOOIMU

2.5

OtHomenue. JleneHne B JaHHOM OTHOWIEHMM. Macmrad, mponopuus.
IIpuMeHeHre nponopuui IpU pELICHUH 33]1a4

2.6

IlousaTue IIPOLCHTA. Brranciaenue IponCHTa OT BCIWMYMHBI U BCIIWYMUHLBI IO €€
IMPOLCHTY. BLIpa)KeHI/IC MMPOLCHTOB ACCATUIHBIMU ,I[p06$[MI/I. Pemenue 3aJa4 Ha
IMPOLCHTEI. BI)Ipa)KeHI/Ie OTHOIICHUWA BCJIMYHH B IIPOLCHTAX

[TonoxuteabHEBIC U OTpULATCIIBHBIC YUCJIa

3.1

[TonoxxutensHble W oTpullaTendbHble uyucia. llensie uyucna. Mopynp yucna,
reoMeTpuYecKkass HMHTEpIpeTanus MOAydas uucia. V3o0paxeHue uwucen Ha
KOOpPAMHATHOU npsiMoil. HuciioBble MPpOMeKyTKU. CpaBHEHHE YHCEI

3.2

ApI/I(l)MeTI/I‘IeCKI/Ie I[Gf/iCTBHH C IMOJIOXKUTEJIIBHBIMU U OTPHUIATCIbHBIMHA YU CJIaAMHA

33

[TpsMoyronbHas cucTeMa KOOPJAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha
IUIOCKOCTH, abciycca u opauHaTa. [loctpoeHne Touek u Gpuryp Ha KOOpAUHATHON
IUIOCKOCTH

BYKBeHHLIe BBIPAXKCHUA

4.1

[Tpumenenue OyKB JUIsl 3alIUCH MAaTEMaTHYECKUX BBIPAXKEHUH U INpeioKEeHUH.
CaoiictBa apudmernyeckux AelcTBHl. ByKBEHHbIE BBIPAKEHUS U YHCIOBBIE
[IOACTAHOBKU. byKBEHHBIE paBEHCTBA, HAX0XKACHUE HEU3BECTHOIO KOMIIOHEHTA

4.2

®opmynsl, GopMyIIBI IEPUMETPA U TLTOMIATN IPSIMOYTOJIbHUKA, KBaJpaTa, 00beMa
napajuiesenumnea u Kyoa

Penrenune TeKCTOBEIX 3ama4

5.1

Pemenne TekCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM

5.2

Pemenne normueckux 3amad. Pemenue 3amau mepeGOpoM BceX BO3MOKHBIX
BapHAHTOB

53

Pemenue 3agay, copepkammx 3aBUCUMOCTH, CBA3bIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BPEMS,
00beM paboThl. ENMHUIIBI M3MEPEHUSI: MAaCChl, CTOUMOCTH, PACCTOSTHUS, BPEMEHHU,
ckopocTH. CBsA3b MEXAY €AUHULIAMU U3MEPEHUS KaXK0M BEJIMUNHBI




Pemenne 3a1a4, CBA3AaHHBIX C OTHOIICHHUEM, MPONOPHHUOHAIBHOCTHIO BCIWYMH,

54
IPOILIEHTAaMH; pellieHHe OCHOBHBIX 33]1a4 Ha IpOOU U MPOLIEHTHI

55 OneHka ¥ TpUKUIKA, OKpyrieHue pesynbrata. CocraBieHue OYKBEHHBIX
' BBIPAKEHMI 110 YCIIOBHIO 331a4H.

56 [IpenacraBnenne AaHHBIX C TOMOIIBIO Tabmui W auarpamm. Cronbdarbie
' JuarpamMmsbl. UTeHHE KPyTrOBbIX JUarpamm
6 Harnsnnas reomerpus

6.1 Touka, mpsmas, OTpPe30K, Jyd4, Yroj, JIOMaHas, MHOIOYI'OJbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT'

6.2 B3aumHOe pacrnoioskeHne IByX MPSIMBIX Ha IUIOCKOCTH, MMApaJJIENIbHbIE MIPSIMBIE,
' NEPIEHIUKYIISPHBIE MTPSIMbIE

63 N3mepenne pacCTOSIHUM: MEXJy IBYMs TOYKAMH, OT TOYKH 10 NPSMOM, JUIMHA
' MapuipyTa Ha KBaJIpaTHOM CEeTKe

6.4 M3mepeHue U NOCTPOEHHE YIJIOB € IOMOLIBIO TPAHCIIOPTUPA

6.5 Buael TpeyroiabHHMKOB: OCTPOYTOJIBHBIM, TPSAMOYTOJIBHBIM, TYIOYTOJBHBIMH,
' paBHOOEIPEHHBIH, PABHOCTOPOHHUM

6.6 UYetpipexyroyibHUK. [IpsIMOYroiapHUK, KBaApaT: UCIOIb30BaHUE CBOMCTB CTOPOH,

YIJIOB, IHarOHAJIEH

N300pakeHre reoMeTpudyeckux (UIyp Ha HEJIMHOBAaHHOW Oymare cC
6.7 WCIIOJIb30BAaHUEM LIUPKYJIS, JIUHEHKH, YTroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha
KJeTyaToi Oymare

6.8 [TepumeTp MHOTOYTrOJIbHUKA

[Tonstne miomamy GUrypsl, eIUHUIBI U3MepeHus riomanu. [IpubmmkerHoe

6.9 .
HU3MCPCHUC TIJIOIAaAN q)Hpr, B TOM YHCJIC HA KBAAPATHOU CCTKEC

6.10  |IIpubmmxkeHHOE U3MEpEeHHEe JUIMHBI OKPY>KHOCTH, IIJIOIIAIN Kpyra

CI/IMMeTpI/IHZ HCHTpaJIbHAA, OCCBAsA U 3CPKaJIbHAA. HOCTpOCHI/Ie CUMMCTPUYIHBIX

6.11
¢buryp

Harnsimaeie mpencTaBiieHUs O MPOCTPAHCTBEHHBIX (UTYpax: Hapayiesenuiie],
KyO, Tpu3Ma, TUpaMuaa, KOHYC, HUIUHAp, Imap u cdepa. M3obpaxkeHue
6.12 |mpoctpaHcTBeHHBIX Guryp. [IpuMepsl pa3BepTOK MHOTOTPAHHUKOB, UJIUHIPA U
koHyca. Co3nanue Mojienel MpoCTPaHCTBEHHBIX (Guryp (13 Oymaru, mpoBOJIOKH,
TUTACTHIIMHA U IPYTHUX MaTePHAaJIOB)

[Tonsitue oObeMa, eaWHMIBI U3MepeHHus oObema. OO0BEM NPSIMOYTOJBLHOTO

6.13
napajuienenumnena, Kyoa

Taomuma 11.4

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON porpaMMsl (7 Kiacc)



Kon [IpoBepsieMble IpeMETHBIE PE3yIbTaThl OCBOCHHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHON MPOTPAMMbI OCHOBHOTO 0011eT0 00pa3oBaHus
pe3yibTara
1 Yucna u BBIYUCICHUS
11 BeInonHsATe, coueTast yCTHbIE M NMUCbMEHHbIE MPUEMBI, apupMeTHIeCKHe
' NEVCTBUS C pallHOHATLHBIMU YHCIIAMHU
HaxonuTh 3HaueHMs 4MCIOBBIX BBIPAKEHWH, MPUMEHATh Pa3HOOOpa3HbIE
1.2 CcrocoObl W TPUEMBbl BBIYUCICHUS 3HAUYCHHH JPOOHBIX BBIPAKEHHIA,
CoJIepKaIIuX OOBIKHOBEHHBIC U IECATUYHBIE TpOoOH
[TepexoauTh OT 0gHOM (OPMBI 3aITUCH YUCEN K Apyroi (mpeoOpa3oBhIBAThH
1.3 JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
1.4 CpaBHMBATh U yHOPSI04MBATh PAl[IOHAJIbHBIE YHCIIA
1.5 OxpyrasaTs uyncna
BbINONHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUH, OLEHKY
1.6 3HAYEHHUM YHCIIOBBIX BBIPAKCHUN. BBINOIHATE IEHCTBHS CO CTENEHSMH C
HaTypaJbHBIMH [10Ka3aTEeIIIMU
17 [TpuMeHsATH TNPU3HAKK  JEIMMOCTH, DAa3JOKEHHE HAa  MHOXHUTEIH
' HaTypajabHbIX YUCEN
Pemate mpakTHKO-OpHEHTUPOBAHHbIE 337a4YM, CBSI3aHHBIC C OTHOILIEHHEM
18 BEJIMYHH, MPONOPIMOHATIBHOCTHIO BEJIMYUH, IPOIICHTaMH,
' MHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUs 3aJa4 C y4e€TOM OIpaHHYEHHH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 Anrebpanueckue BHIPAKCHHS
71 Hcnonp30BaTh anredpandeckyto TEPMHHOJIOTHIO M CUMBOJIMKY, TPUMEHSTh
' ee B IIpoliecce OCBOCHUs yueOHOro MaTepuasa
29 HaxonuTh 3HaueHus OyKBEHHBIX BBIPAKEHHUM NPHU 3aJaHHBIX 3HAYEHUSIX
' IIEPEMEHHBIX
23 BemmonHATe  mpeoOpa3oBaHUs ENOTO  BBIPAKEHHS B  MHOTOWICH
' IPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PaCKPhITHEM CKOOOK
24 BbINONHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTOYJICHa Ha
' MHOTOYJICH, TPUMEHSATH (POPMYIIBI KBaIpaTa CYMMBI U KBaJIpaTa pa3HOCTH
OcyliecTBIATh Pa3ioKEHUE MHOTOUWIEHOB HA MHOMXHUTEIH C IHOMOILBIO
2.5 BBIHECEHHsI 32 CKOOKHM OOIIEro MHOXXHUTENS, TPYNIIUPOBKU CIaracMbiX,
IpUMEeHEeHHs (POPMYJT COKPALIEHHOTO YMHOXEHHUS
26 [TpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB [UI PEIICHUS pa3IU4YHbIX

3a/1a4 U3 MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIIbHON NTPAKTUKU




Hcnons30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMM IOKA3aTEIAMM IS

2.7 .
peoOpa30BaHuUs BBIPAKECHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHbIE ypaBHEHUS C OQHON NEPEMEHHOM, PUMEHSS MTpaBUiIa
3.1 repexosa OT UCXOJHOTO YPaBHEHMS K PAaBHOCWIBHOMY eMmy. IIpoBepsTs,
ABIIIETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumeHsTH TpaduuecKkue METOIbl MPU PEIICHUH JIMHEHHBIX YPaBHEHUH U
' UX CHCTEM
33 [TonOuparhs mnpumepsl map 4YMCeN, SBIAIOLIMXCS PELIEHUEM JMHEHHOIro
' YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpadWK JTUHEHHOTO YpaBHEHHUS C
34 JIBYMs TEPEMEHHBIMM; IOJIb3YSChb TIpaUKOM, MPUBOAUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemartb cuctembl IBYX JUHEHHBIX YpAaBHEHUHN C JIByMS [IEPEMEHHBIMU, B
' TOM 4HcIe rpaduIecKu
CocraBisiTh M pelarh JMHEHHOE YpaBHEHUE WIIM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH IO YCIIOBUIO 3aJaud, MHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIyYEHHbIN pe3ysbTaT
4 Koopnaunats! u rpaduku. @yHkuun
N300pakaTh Ha KOOPJAMHATHOW TMpPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHbIM KOOpJIMHATaM, Jy4dHM, OTpPE3KH, HHTEpBaJbl, 3alMChIBATh
YHCIIOBbIC TPOMEKYTKH Ha aNre0panvyeckoM si3bIKe
4.2 OtMeuaTh B KOOPJAMHATHON IJIOCKOCTH TOYKH I10 33JIaHHBIM KOOpJIMHATAM
43 Crpouts rpaduku uHeHHBIX QyHKIMNA. CTpouTh Tpaduk QyHKIUHN y = [X|
OnuceiBaTh C TOMOIIBIO (YHKIUH W3BECTHBIE 3aBHCUMOCTH MEXITY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSHHUE, IIeHy, KOJIUYECTBO,
CTOMMOCTB, POU3BOAUTEIBHOCTD, BpEMs1, 00beM pabOTHI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa
[Tonumats rpaduueckuii cnocod MpeacTaBleHUs U aHan3a HHPOpMAIIH,
4.6 U3BJIEKaTh W MHTEPIPETHPOBATH MHPOPMALUIO U3 TPapHUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEM
5 BeposiTHOCTB 1 cTaTuCTHKA
Yurtate MH(OpMALUIO, NPEACTABICHHYI0 B TaOJUIAX, Ha JuUarpamMMax,
5.1 NPECTaBIATh JaHHbBIC B BHJIE TAOJIHUI, CTPOUTH IUArPaMMBbI (CTOJIOUKOBBIC
(cTonbuareie) U KPYTOBBIC) 10 MACCUBAM 3HAYCHHI
59 OnuceiBaTh W HMHTEPIPETUPOBATh pEaJbHbIC YHCIOBBIE JaHHBIE,
' NpeJICTaBICHHbIE B TaOJIMIIaX, HA TUarpaMMax, rpapukax
53 Hcnonp30BaTh A ONUCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:




cpenHee apudmernyeckoe, MeuaHa, HauWOOJbIIEe W HaUMEHbIIEE
3HAYEHUS, pa3Max

5.4

HNMmeTh MMpeaACTaBJICHUC O cnyqaﬁHoﬁ HU3MCHUYMBOCTU Ha NpHUMEpax ICH,
(1)I/I3I/I‘I€CKI/IX BCJIIMYHH, AHTPOIIOMETPHUICCKUX JaHHBIX, UMETH
MMPEACTaBJIICHUEC O CTaTUCTUYECKOMN YCTOI\/'ILII/IBOCTI/I

I'eomerpus

6.1

Pacnio3HaBaTh HW3y4eHHBIE TI'E€OMETpUYECKHE (QUTYpBl, ONPEACHATh HUX
B3aUMHOE  PaCIOJIOKEHUE, H300pakaTh T'e€OMETpUUYECKHe (UTYDHI,
BBITIOJIHATD YCPTCIKU 110 YCIIOBUIO 3a/1a1H. I/ISMCPHTL JIMHEHHBIE U YTJIOBBIC
BEIMYMHBI. PemaTh 3a7auyu Ha BBIYUCIICHHE JJIMH OTPE3KOB M BEIWYHH
yIJI0B

6.2

Jenatp rpyOyro OLEHKY JHMHEHHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peasIbHOM KM3HH, pa3MepoB MPUPOIHBIX 00BbEKTOB. PasnuuaTh pa3mepsl
ATUX 0OBEKTOB I10 MOPSAIKY BETHUNHBI

6.3

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4am

6.4

[Tonb30BaThcs MpU3HAKaMM PAaBEHCTBA TPEYTOJbHUKOB, HCIIOJIBb30BAThH
NPU3HAKU U CBOWCTBA pPAaBHOOEAPEHHBIX TPEYTOJbHUKOB IPU PELICHUU
3aja4

6.5

HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKACHUA C UCITOJIB30BAHUEM I'COMCTPHUICCKUX
TEOpeM

6.6

ITonp30BaTbCsl MpU3HAKAMHU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJWaHbl, MPOBEACHHON K THUIOTEHY3€ MPAMOYTOJIbHOTO
TPEYroJIbHUKA, B PEILIEHUU TEOMETPUYECKUX 3a1a4

6.7

Onpenenstb MapalieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yer ¢ HUMH cekymas. OmnpenensTh NapauleIbHOCTh MNPSAMBIX C
IIOMOULIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM JO TOYEK
JIPyTOU MPSAMOi

6.8

Pemate 3amaun Ha kieT4aToi Oymare

6.9

[TpoBOANTH BBHIYMCICHUS W HAXOIUTh YUCIOBbIE W OYKBEHHBIC 3HAUYEHUS
YIJIOB B TE€OMETPHYECKHUX 33/ayaX C MCIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, 0Opa30BaHHBIX MPH
MEPECEUCHUN JBYX TMapajuleNibHbIX MOpSIMbIX  Ccekyllel. Pemats
IIPAKTUYECKUE 3a/1a4X HA HAXOXKJICHUE YTIII0B

6.10

Biagers NOHATHEM IeOMETPUYECKOT0 MECTa TOYEK. YMETh ONPEACIATH
OMCCEKTpUCY YyIJIa W CEpPEeIUMHHBIM TMEPHNEHAUKYISp K OTpPEe3Ky Kak
IF€OMETPUYECKHUE MECTA TOYCK

6.11

q)OpMyJII/II)OBaTL ONpCACIICHHUA OKPYKHOCTH WU KpyTra, XOpAbl U JUAMCTpPaA
OKPYKHOCTH, II0JB30BATbCA HX CBOMCTBAaMH. YMETh INIPUMCHATL OTU
CBOMCTBA I[IpU pCHICHUH 3aJ1a4

6.12

Bragets noHsTHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh ee 1eHTp. [lomp3oBaThbest GakTaMu O TOM, YTO OMCCEKTPHUCHI




YIJIOB TPEYrOJIbHUKA IMEPECEKAITCA B OJHOM TOYKE, U O TOM, YTO
CepeIMHHbIE EPIEHANKYIISIPBI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAOTCA B
OJTHOM TOUYKE

BitageTs noHATHEM KacaTeJIbHOM K OKPY>KHOCTH, M0JIb30BATHCS TEOPEMOU O
6.13 NEPIEHANKYJIIPHOCTA KACATEIbHOM U paJuyca, IIPOBEIACHHOIO K TOYKE
KacaHusa

ITons30BaThCA HpOCTeI;'IIHI/IMPI TrCOMETPUICCKUMU HCpaBCHCTBAMHU,

6.14 .
MOHMMATb UX NMPAKTUYECKUI CMBICII
6.15 ITpoBOANTH OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHUS C TOMOLIBIO LIUPKYJIS
' Y JINHEUKH
Tabnuua 11.5
[TpoBepsieMble 3n1eMeHThI conepkanus (7 Kiacc)
Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 Yucia v BBIYUCIICHUS
Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OAHON (OPMBI 3amKcH Jpobdeit
1.1 K qpyroi. [IoHsATHe pallnoOHAIBHOIO YNCIIa, 3alIUCh, CPABHEHUE, YIIOPSI0YUBAHNE
paloOHaIbHBIX YHCE
12 Apudmernueckre IEHCTBUS C pallMOHAIbHBIMU uuciaMH. Pernenue 3amau u3
' peanbHON MPaKTUKU HA YaCTH, HA IpOOH
13 Crenenb C HaTypaJbHBIM [IOKa3aTeJeM: OIpelelieHue, mpeoOpa3oBaHue
' BBIPA)KEHUI Ha OCHOBE ONpPEEICHHUS, 3aI1Ch OOIbIINX YUCEI
14 [TponeHTsl, 3aUCh NPOLIEHTOB B BUAE ApoOM U ApoOH B BUAE IPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4yl Ha [IPOLIEHTHI, PELLICHUE 3a4a4 U3 PEAJIbHON TPaKTUKU
15 [IpumeHeHrne TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNUE Ha MHOKUTENIN HATypaJIbHbIX
' yucel
1.6 PeasibHbIEe 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas NPONOPLUOHATIBHOCTH
2 Anrebpanyueckue BbIPAKEHUS
1 IlepemeHHbIE, 4YMCIOBOE 3HAYEHHME BBIPAXKEHMsI C NepeMeHHOW. [lomycTumsie
' 3HAYEHHUs] IEPEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTH MEXJIy BeIMYMHAMH B BUAE (GOPMYJIbI.
’ Brruucnenus no ¢popmynam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO PaBHBIC BBIPAKEHUS
2.4 CBolicTBa CTENEHM C HATYpaJIbHBIM MOKa3aTelIeM
25 OpHownenbl 1 MHorowieHsl. CreneHb MHorowieHa. CiojkeHue, BBIYMTAHUE,
' YMHO>XE€HHUE MHOTOUYJICHOB




@opMyIIBI COKPAIIEHHOIO YMHOKEHMS: KBaJpaT CyMMbl M KBaJapaT Pa3HOCTH.

2.6
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs
31 VYpaBHeHUe, KOpPEHb YypaBHEHHMs, IpaBWiIa MpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHH
39 JluHeitHoe ypaBHEHHME C OJIHOW TIEPEMEHHOM, 4YHCIO KOPHEH JIMHEHHOIO
' YPaBHEHUs, PEILICHNUE JIMHEUHBIX YPaBHEHUN
33 CocraBieHue ypaBHEHUH IO YCIIOBUIO 3ajadd. PemieHue TEKCTOBBIX 3ajad ¢
' MOMOUIBIO YPaBHEHUI
3.4 JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €r0 Tpaduk
CucreMa 1ByX JTUHEMHBIX YpPaBHEHUI C JBYyMs IEepEeMEHHBIMU. Pemienue cucrem
3.5 YpaBHEHUH CIIOCOOOM MOACTaHOBKU. I[Ipumephl perieHusi TEKCTOBBIX 3ajad C
IIOMOUIBIO CUCTEM YPABHEHHI
4 Koopnunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha npsiMOi
49 Uucnosble NpoMEXYTKH. PaccrosHMe Mexay IByMs TOYKAMH KOOPAMHATHOU
' PAMO
43 [TpssmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGcicca 1 OpAMHATAa TOYKH
' Ha KOOPJMHATHOM MJIOCKOCTHU
44 [Tpumepsr rpadukoB, 3amaHHBIX (popmynamu. YreHHe TpadUKOB peaTbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonsatue pynkuun. I'papux pynkumu. CroiicTBa QyHKIMI
4.6 Jluneiinas @ynkuus, ee rpaduk. I'padux pynkuuum y = [X|
4.7 ['paduueckoe pelieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI
5 BeposiTHOCTB 1 cTaTuCTHKA
[IpencraBnenne JaHHBIX B BHJE TaOJMI, JUarpaMM, TpaduKoB. 3aroHEHUEe
51 TaONMI, YTEHHWE U IIOCTPOCHHE auarpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) W
’ KpYroBbix). UreHne rpauKoB peanbHBIX MpoleccoB. M3Biedenne nHpopmauu
U3 AMarpamMm U TaOJMll, UCII0JIb30BaHUE U MHTEPIIPETALUs JaHHbIX
OnucarenbHas CTAaTHCTUKA: CpeAHEe apU(MeTHdecKoe, MeauaHa, pa3Max,
5.2 HanOoJpIllee W HauMEHbIIee 3HaueHHs HaOopa YHCIOBBIX JaHHBIX. IIpumepsr
CIy4allHOM U3MEHUYNBOCTHU
CryyaiiHblif 5KCIIEpUMEHT (OIBIT) U cy4aiiHoe coObITHE. BeposTHOCTh U yacToTa.
53 Pone MaJlOBepOSITHBIX M TPAKTUYECKH JOCTOBEPHBIX COOBITUH B MPUPOIE W B
oOmiectBe. MoHeTa U UTpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH
54 I'pad, Bepimuna, pebpo. Crenens BepurHbl. Yncao pedep u cymMmapHas CTEIeHb

BepiiuH. [IpencraBnenue o cBszHocTH rpada. Llenu u nukiel. Ilytu B rpadax.




O6xox rpada (dimepoB myTh). IlpencraBieHne 00 OpUEHTUPOBAHHOM rpade.
Perienre 3a1a4 ¢ moMoIbio rpad o

6 I'eomerpus

HavanpHele noHsATHA reomerpud. Touka, mpsiMas, OTpPE30K, Jyd. Yroia. Buuasl
6.1 yriioB. BepTukanbHble M CMeXHbIe YIibl. buccekrpuca yria. JlomaHnas,
MHOIOyrojsHUK. [IapamienbHOCTh U NEPIEHANKYIISIPHOCTD MIPSAMBIX

Cummerpuunblie gurypsl. OCHOBHBIE CBOMcTBa oceBoil cummerpuu. Ilpumepsr

6.2
CUMMETPHUH B OKPYKAOLIEM MUPE

63 OCHOBHBIE TOCTPOCHUS C TOMONIBIO LIUPKYJIS U JIMHEHKHU. TpeyronsHuk. BeicoTa,
’ MearaHa, OMCCeKTpUCa, HX CBOMCTBA

6.4 PaBHOOenpeHHBII W paBHOCTOPOHHUHM  TpeyroibHUKH.  HepaBeHCTBO
' TPEYroJIbHUKA

6.5 CBolicTBa M TpU3HAKU PAaBHOOEAPEHHOrO TpeyroidbHUKa. [Ipu3Haku paBeHCTBa
' TPEYTOJIbHUKOB

6.6 CBolicTBa M MpHU3HAKU NapauieiabHbIX MNpsAMbIX. CyMMa YIVIOB TpEyroJIbHUKA.

BHeriHue yriel TpeyrojibHUKa

[IpssmoyronbHblli  TpeyroapHUK. CBONCTBO ~ MEAMAaHbl  MPSIMOYTOJBHOIO
6.7 TPEYroJbHUKA, IPOBEACHHOM K  rumoreHy3e. Ilpu3Hakm  paBeHcTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYTOIBHBIN TPEYroabHUK ¢ yIiioM B 30°

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOMW, TeopemMa O OOJbIIEeM yrie W OOJbIIeH CTOPOHE TPEYTrOoJIbHUKA.
[lepneHquKyIsp U HaKJIOHHAA

I'eomerpryeckoe MecTo Touek. buccekrpuca yria v cepeIMHHBIA IEPICHAUKYIIAP

6.9
K OTPE3KY KaK FeOMETPUYECKUE MECTA TOUEK
6.10 KpY>KHOCTb U KpYT, XOp/la U IUaMeTp, UX CBOMCTBA. B3anmHoe pacnosoxeHue
0) B
’ OKpY’KHOCTH U npsimoii. KacaTenbHas U cexymias K OKpyKHOCTH
6.11 OKpy’XKHOCTb, BNHCaHHas B Yyroj. BrnucaHHas M oONHMCAaHHas OKPYXKHOCTU
’ TPEYroJbHUKA
Tabmuma 11.6
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON ITporpamMMBbl 8 Kitacca
Kon IIpoBepsieMble IpeIMETHBIE PE3YJILTAThl OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOT'O 001IIeTO 00pa30BaHuUs
pe3yJipraTta

1 Yucia U BEIYMCIIEHUA

Hcmonp30BaTh HayaJbHEIC MMpEaACTaBJICHUA O MHOXKCECTBC I[GflCTBPITGJIBHBIX

1.1 .
YUCCII OJId CpaBHCHHA, OKPYIJICHUA MW  BbIYHCICHHH, I/I306pa}I(aTI)




JICHCTBUTEIIBHBIE YK CIIAa TOYKAaMU HA KOOPJIANHATHOMN IIPSIMOU

1.2

HpI/IMeHSITI) IIOHATHEC apI/I(i)MeTI/I‘IGCKOFO KBaApaTHOro KOPHA, HAXOJAUTb
KBaApPAaTHBIC KOPHH, HCIOJIB3Yys IIpHU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP,
BBITIOJIHATH Hp€06paSOBaHI/I$I BBIpEDKGHHfI, COACpIKAMMUX KBaJAPaTHBIC
KOpPHHU, UCITIOJIB3Y CBOMCTBA KOpHCﬁ

1.3

Hcnonp30BatTh 3amucy OONBIINX U MAJIBIX YUCEI C TOMOIIBIO JECATUIHBIX
npoOeit u crenenei yucia 10

AnreGpanyeckre BbIpaXeHHs

2.1

[TpuMeHATh MOHATHE CTENEHM C LEeJIbIM I10Ka3aTesieM, BbIIOIHATh
npeoOpa30BaHus BEIPAXKEHUH, COIEPIKAIINX CTEIICHH C LIEIBIM II0Ka3aTeIeM

2.2

BBIMONHATE TOX/IECTBEHHBIC MPEOOPa30BaHUsI PAI[HOHATBHBIX BRIPAKCHHIMA
Ha OCHOBE IPaBWJI JEHCTBHI HaJ MHOTOWICHAMH W alreOpandecKuMH
JIPOOsIMU

23

PaCKJ'IaI[LIBaTI) KBaI[paTHI)If/i TPEXUWICH HAa MHOXHUTCIIN

24

[TpumensTh IpeoOpa3oBaHus BHIPAXKEHUN JUUISl PEILIEHUs pa3IMYHbIX 3aa4
U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIIbHOU ITPAKTUKU

ypaBHCHI/I}I 1 HCPABCHCTBA

3.1

Pemarp nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YPABHEHMS,
CBOJSILIIUECS K HUM, CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMU

3.2

[IpoBOaUTH MpOCTEHIIINE UCCIECTIOBAHUSI YPABHEHUM U CUCTEM YpaBHEHUMH,
B TOM 4YHCI€ C TIPUMEHEHHEM TpapHUyecKuX MpeaCTaBICHUN
(ycTaHaBnMBaTh, UIMEET JIM YPaBHEHUE WM CUCTEMa YPAaBHEHUHN pEIICHUs,
€CJIN UMEET, TO CKOJIbKO, U IIPOYEE)

33

[TepexoauTh OT CIOBECHOW (POPMYJIMPOBKH 3aJlaud K €€ aareOpanveckoit
MOJICJIA C TIOMOIIBIO COCTABIICHHSI YPAaBHEHHS WM CUCTEMBI YpaBHEHHIA,
HHTCPIPETUPOBATL B COOTBECTCTBUH € KOHTCKCTOM 3aJavu HOHy‘-IeHHBIﬁ
pe3yibTar

34

[IpuMeHATh CBOKCTBA YHUCIOBBIX HEPABEHCTB JIsi CPABHEHUS, OLICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M HUX CHCTEMBI,
JIaBaTh rpaUuecKyro WLTIOCTPAIMI0 MHOXKECTBA PEIICHUI HEepaBEHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIMHT

4.1

[Tonnmath ¥ UCHOIB30BaTh (PYHKUIMOHAIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMUECKHE 0003HAueHHsI), ONpEeAENATh 3HaueHHue (QyHKIUH 1O
3HAYEHUIO apryMEHTa, OIIpe/IeNsATh CBOWCTBA (DYHKIUU 1O ee TpaduKy

4.2

Crpouts rpaduku dyieMeHTapHbIX GyHKmi Buga: YV U — y=x% y=x3,y
X

= |x|, ONIMCHIBaTh CBOMCTBA YHCIOBON (DYHKITUH T10 €€ TpauKy




BeposTHOCTB 1 cTaTucTHKa

5.1

W3Bnekaty U npeoOpa3oBbIBaTh MH(GOPMALIMIO, MPEICTABICHHYIO B BHJE
TabnuL, auarpaMM, rpaduKoB, NMPEACTaBIATh JaHHbIE B BUAE TaOull,
Juarpamm, rpaukoB

52

OrmnuceIBaTh JaHHBIC C ITOMOIIIBKO CTATUCTHUYCCKUX IIOKa3aTeJIe: Cp€aHux
3HauUEHUN W Mep paccewBaHus (pa3max, AWCIEPCUS U CTaHIApTHOE
OTKJIOHCHHE)

53

HaxonuTh 4acTOTEI YHCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHM, B TOM YMCJIE
0 pe3yJIbTaTaM U3MEpPEeHH U HaOIoIeHU

54

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUI B OTBITAX, 3HAsI BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITHUH, B TOM 4YHCIE B ONbITAX C PAaBHOBO3MO>XHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonp30Bathk rpaduyeckie MOJENU: IEPEBO CIYyYaHOTO SKCIIEPUMEHTA,
JrarpaMMBbl Diiepa, YicIoBasi mpsiMast

5.6

OnepupoBaTh MOHATHSIMH: MHOXECTBO, ITOJMHOXXECTBO; BBIMIOJIHATH
OTIepali HaJl MHOKECTBaAMU: OOBEIUHEHHUE, MepeceueHne, N0MOJIHCHHE;
MEPEYUCIISTh 3JIEMEHTHI MHOXKECTB, IPUMEHSITH CBOWCTBA MHOKECTB

5.7

Hcnons30BaTh rpa(bnquKoe MMPEACTAaBJICHUEC MHOXCECTB U CBs3EH MCKIAY
HUMHU [JIA OIMKMCaHUA HPOLUECCOB U HBHGHI/IfI, B TOM YHCJIC IIPU PCIICHUU
3aav U3 Apyrux y‘{e6HBIX MpeaAMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBath OCHOBHEIE BUJbI UYCTBIPCXYT'OJIbHUKOB, HX 3JICMCHTHI,
II0JIL30BAThCS MX CBOMCTBAMHM IIpu pCHICHUN T'COMETPUUCCKUX 3ada4

6.2

[IpuMeHATh CBOHCTBA TOUKHM MEPECEUCHUSI MEIMAH TPEYTOJIbHHUKA (LIEHTpa
Macc) B peIICHUH 3a]a4

6.3

Bitagets noHsTHEM CpeHEN JIMHUN TPEYTOJIbHUKA U TPACLIUH, IPUMEHSATh
UX CBOMCTBa MpHU pELIEHUMH TIeoMeTpuueckux 3anad. Ilomp3oBarbes
teopemoit dasreca 1 TEOPEMOM O IPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHSITh
UX JJIs pelIeHus MPaKTUYECKUX 3a1a4

6.4

[IpuMeHsTh  mpU3HAKW  MONOOMS  TPEYrOJbHUKOB B PELICHUU
reOMEeTPUYECKUX 3a/1a4

6.5

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHUss T€OMETPUYECKUX U
IIPAKTHYECKUX 3a1ad. CTpOUTh MaTeMaTUYECKYIO MOJIENb B IPAKTUYECKUX
3ajjayax, CaMOCTOSTENIbHO JeJIaTh YePTEeX U HAXOJIUTh COOTBETCTBYIOLINE
JUIAHBI

6.6

BJ'Ia,Z[CTB MNOHATUAMU CHHYCA, KOCHMHYCa MW TaHI'€HCAa OCTpOro yria
MMpAMOYI'OJIBHOTO TpPCYroJIbHUKA. Ilonp30BaThCs 3TUMHU ITOHATHSIMH JJIsL
peICHUS NPAKTUICCKUX 3a/1avd

6.7

Brerancnsats (pa3nuyHbIMU CIOCO0aMU) TUIOMIAIb TPEYTOJIBHUKA U TUIOMIAIN
MHOTOYTOJBHBIX (GUTYp (MONB3YSCh, TIAE HEOOXOAMMO, KaJbKYJISTOPOM).




IIpuMeHATH OTy4YEHHBIE YMEHMS B IPAKTUYECKUX 3aa4ax

Bnagers MOHATHSIMM BIHMCAaHHOTO M LEHTPAJIbHOTO yTja, HCIOJb30BaTh
6.8 TEOpEeMbI O BIMCAHHBIX YIJIaX, yIriax MeXIy XOopAaMHu (CEeKYLIUMH) U yTIie
MEX/1y KacaTeJIbHOM U XOpA0H IpU pelIeHUU FreOMETPUUYECKUX 3a/]1a4

BJ'Ia)IeTI) IMOHATHUEM OIMMMCAHHOI'O YCTBIPEXYTOJIbHUKA, TIPUMCHATH CBOMCTBaA

6.9
ONMCAHHOTO YEThIPEXYTrOJIbHUKA IIPH PEILIEHUH 3a7a4
ITpyMeHsITh OTyUYEHHBIE 3HAHHSI HA IPAKTUKE - CTPOUTh MAaTEMaTHUECKUE
6.10 MOJENN JUIsl 3a7ad peaJbHOM JKU3HU U TNPOBOAMUTH COOTBETCTBYIOLIME
' BBIYUCIICHUS C IPUMEHEHHUEM OJI00USI U TPUTOHOMETPUH (IIOJIB3YSICh, I/1e
HE00XOAMMO, KATBKYJISITOPOM)
Tabmuua 11.7
ITpoBepsieMble 351eMEeHTHI cosepkanus (8 kiacc)
Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanpatuslii kopeHb u3 uucia. [loHstue 00 wuppanyoHaIbHOM YHCIE.
' Jecartuunble MpUONMKEHNUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apu(pMeTHYECKHX KBaJIpaTHBIX KOPHEM M MX MpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHWCJIOBBIX BBIPAKEHUN W BBIUUCICHUSAM. JleWCTBUTEIbHBIC
qucia
1.3 CreneHs ¢ 1eqbIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BHIPAKCHHS
2.1 KBanpaTHblil TpexuseH, pa3ioKeHHe KBaApaTHOTO TPEXWIEHAa Ha MHOXKUTENN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoi qpoou

2.3 CrnoxxeHue, BRIUUTAHUE, YMHOXKEHHE, JISJICHUE allreOpandecKux apooei

2.4 PanmonanbHblie BEIpayKEHUS U UX IIpeoOpazoBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA

31 KBagpatHoe ypaBHeHwme, (opmylsia KOpHEH KBaapaTHOro ypaBHeHHs. Teopema
' Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JUMHEWHBIM U KBAIPATHBIM

33 [Ipocreiimue qpoOHO-palliOHAIbHBIE YPaBHEHUS

I'padmyeckas uHTEpHperanusi ypaBHEHUH C JBYMsI MEPEMEHHBIMU U CHCTEM
34 JUHEMHBIX YpPaBHEHMH C JByMs IepeMeHHbIMM. IIpumepsl pelieHus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IEpEMEHHBIMU

3.5 Pemenre TeKCTOBBIX 3a71a4 aNreOpandecKuM CriocoooM




3.6

YuciioBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIvHeiHbIe HEpaBEHCTBA ¢ OJHON EPEMEHHOMN
3.10 |CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOI
4 OyHKIMT
41 [Tonsatue Qynkuuu. O61acTh ONpeAesaeHNUs U MHOXKECTBO 3HAYCHUH (YHKLHUU.
' Crioco0b1 3a1anus PyHKIUI
4.2 I'paduk pynkuuu. YreHue cBONCTB QYyHKIUH 1O €€ rpapuKy
43 [Tpumeps! rpaduKoB QYHKIHMA, OTpa)KaroUX peajbHble IPOLECCHI
44 OyHKIMY, ONUCBHIBAIOIIME MPAMYyH0 M OOpaTHY!0  IpPONOPLUOHAIbHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 Oyukmun y = X%, y = x°
4.6 Oyukyu Y UVX |y =[X|
4.7 ['padpuaeckoe permenue ypaBHEHHN U CHCTEM YpaBHEHUM
5 BeposiTHOCTB U cTaThCTHKA
5.1 [TpencraBneHue AaHHBIX B BUJE TaOJIUL, JUAarpaMm, rpadukoB
59 MHOXeCcTBO,  2J€MEHT  MHOXKECTBAa, IOAMHOXecTBo. Omepanuum  Han
' MHO’K€CTBaMU: 00bEAMHEHNE, IIEpECEUCHUE, JOIOJIHEHUE
53 CaolicTBa omnepanuii HajJ MHOXECTBAMHU: MEPEMECTHTEIBLHOE, COYETATEIbHOE,
' pacnpeesnTeNbHOE, BKIOYCHUS
54 Hcnonb3oBaHue TpapuuecKoro MpeICTaBICHUs] MHOXECTB Uil  OMMCAHUS
' peaJIbHBIX MTPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4.
55 W3mepenue paccerBaHUs JaHHBIX. JlucnepcHs M CTaHIApPTHOE OTKIOHEHHE
' YHCIOBBIX HA0OpOB. J{narpamma pacceuBaHHs
DneMeHTapHbIe COOBITHS CiTy4aiHoro onbita. Cirydaiinbie coObITHs. BeposTHOCTH
56 coObiTuil. OnbITBI € PaBHOBO3MOXKHBIMU ~ 3JEMEHTapHBIMU  COOBITHUSAMU.
’ Cnyyvaiineiii  BeIOOp. CBsI3b  MEXIY MAJIOBEPOSTHBIMH U MPAKTHYECKH
JIOCTOBEPHBIMH COOBITUSAMU B PUPOJIE, OOLIECTBE U HAYKE
HepeBo. CBoicTBa AepEeBbEB: €IMHCTBEHHOCTH IIyTH, CYIIECTBOBAHUE BUCSYEU
5.7 BEPIIUHBI, CBA3b MEXK]y YHCIIOM BEpIIMH U yrciioM pedep. [IpaBuiio yMHOXKEHUSI.
Pemenue 3aau ¢ momouisio rpagos
53 [TpotuBONONIOXKHBIE COOBITUSA. [lMarpamma Ditnepa. OObeAnHEHNE U IepeceueHue

coOwiTHil. HecoBMecTHbIe coObITHsI. DOpMyIia CI0KEHHS BEPOSITHOCTEH




59 VYcnoBHas BeposiTHOCTB. [IpaBuio ymHoxenus. HesaBucumsbie coObITHS
510 [IpencraBieHue sKciepuMeHTa B BUJE JiepeBa. PelieHue 3aqau Ha HaXO0XACHUE
' BEPOATHOCTEN C TOMOLIBIO IepeEBa CIIy4aiiHOr0 3KCIIEPUMEHTA, Auarpamm Duiepa
6 I'eomeTpus
6.1 YersipexyroasHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsMoyronbpHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOWCTBA
6.3 Tpanenus, paBHOOOKas Tpameuwus, €e CBOHCTBa M Tpu3Haku. [IpsMoyrombHas
) Tpanemnus
6.4 Meron ynBoenuss memuanbl. llenTpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TPeyrojbHUKA U Tpanenuu. LleHTp macc TpeyronbHHuKa
6.6 [Tonobue TpeyroabHUKOB, Kod3duuuent mnonodbus. I[lpusnaku noxobus
' TpeyroyibHUKOB. [IprMeHeHre moqo0us Npy pereH: MPaKTUYECKUX 3a1a4
6.7 ®opmyIibl IS TUIOIIAAM TPEYTOJIbHUKA, apajlieorpaMma, poM0a 1 Tpaneuu
6.8 CgoiicTBa miomazeii reomerpuueckux ¢puryp. OTHOIIEHHE IUIOMAAeH MOT00HBIX
' buryp
6.9 Beruncnenue Imiomaneil TpeyroJbHUKOB M MHOTOYIOJbHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. IIpumenenne Teopemsr Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYIOJbHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHoMeTpuyeckue ¢GyHKIUU
yraos B 30°, 45° u 60°
6.12 BriicaHHbIe M LIEHTpAIBHBIE YIJIBI, YTOJI MEXIY KacaTelIbHOM U XOPIOH. YTJbl
' MEX/1y XOpJlaMu U CeKYLIUMU
6.13 |BnucaHHbIEC U ONTUCAHHBIE YETHIPEXYTOJbHUKH
6.14 B3anMHoe pacnosnokeHne AByX okpykHocted. Kacanue oxpysknHoctei. OOmue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
Tabmuma 11.8
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHOU porpaMMmsl (9 kiacc)
Kon [IpoBepsieMble TpeAMETHBIE PE3YJIBTAThI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTesIbHONM MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus
pe3yJbTara




Yucia U BEIUMCIIEHUS

1.1

CpaBHUBATh U YIIOPSAI0OUMBATH PALlMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA

1.2

BommonuaTe apudmMerndyeckue IEHCTBUS C pallMOHAIbHBIMU YHCIaMH,
coderas YCTHbIE M IMCbMEHHBIC IIPUEMBI, BBINOJIHATH BBIUYUCICHUS C
MPPALMOHAIBHBIMU YHCIIAMH

1.3

HaxonuTe 3HadyeHWs cTeneHel C LEJbIMH TOKa3aTelsIMU U KOpHEH,
BBIUYUCJIATH 3HAUYCHUA YU CJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJISITB I[GflCTBHTCJIBHLIe qucia, BBIIOJHATH HNPUKUIAKY PpE3yJibTara
BBI‘II/ICJ'ICHI/II‘/'I, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YPaBHCHI/IH 1 HCPAaBCHCTBA

2.1

Pemarp nuHelHbIE U KBaJipaTHbIE YPAaBHEHUs, YPABHEHUS, CBOASAILUECS K
HUM, IPOCTEUIINE APOOHO-PAIMOHATBHBIC YPAaBHEHHS

2.2

Pemate cuctemsl ABYyX JIMHEHMHBIX YPaBHEHUN C JABYMsS MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHHUH, B KOTOPBIX OJHO ypPaBHEHUE HE SBIIACTCS
JIMHEUHBIM

23

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM € TIOMOIIBIO
COCTaBIICHUS YpPaBHEHHUS WM CHCTEMBI JBYX YypaBHEHHH C JByMs
MNEPEMEHHBIMU

24

[IpoBOaUTH MpOCTENIIINE UCCIETOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHUH,
B TOM YHUCJIE C NMPUMEHEHHEM TpaUuecKuX NpeACTaBICHUN (Hampumep,
YCTaHABIIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa YpaBHEHUI pelieHus,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemarb nuHEiiHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb
pELICHNE HEPABCHCTB HAa YHCJIOBOM NPSIMOM, 3allUChIBaTh PELICHUE C
IIOMOILIBIO CUMBOJIOB

2.6

Pemate cuCTEMBI JTHHEHMHBIX HCPAaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKIIOYAIOIIKUEC KBAaJAPaTHOC HEPABCHCTBO, I/1306pa)KaTL PEUICHUE CUCTCMBI
HCPAaBCHCTB Ha YHUCIOBOH HpﬂMOfI, 3alMCbIBaThL PCHICHUE C ITOMOIIBIO
CHUMBOIJIOB

2.7

Hcnonb3oBaTh HEPAaBCHCTBA NIPpHU PCLICHUHU PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

Pacnio3HaBath (pyHKIMHM U3yueHHBIX BUAOB. [loKa3piBaTh cXeMaTHYECKH
pacnojoKeHue Ha KOOPAUHATHOM MJI0CKOCTH rpadukoB GyHKIMHN BUIA: Y =

k
kx,y =kx +b, YU —,y=ax?>+ bx + ¢ B 3aBUCUMOCTH OT 3HAYCHUI
X

K03 (UIIMEHTOB, OMKUCHIBATH CBOMCTBA (DYHKIINN

32

IToka3pIBaTh CXEMaTHUYECKU PacIioJIOKCHHUE Ha KOOpI[I/IHaTHOﬁ IIIIOCKOCTHU

rpa¢ukoB QyHKIMNA BUma ) \/; , Y = |x| u ommchBaTh CBOICTBa
byHKIUH




33

CtpouTth 1 H300paxaTb CXeMaTHIeCKU rpa)uKu KBaIPATUIHBIX (DYHKITHIA,
OIMCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIHII 110 UX Tpadukam

34

Pacnio3HaBaTh KBajpaTH4yHyl0 (QYHKIMIO 10 (opmysie, NPUBOIAUTH
IpUMEpbl KBAJApPAaTUUYHBIX (QYHKUMH U3 peadbHOW KU3HU, (U3HKH,
rE€OMETPUH

ApI/I(I)MeTI/I‘-IeCKaSI N TCOMETPHUICCKAA MPOTpeCCUU

4.1

Pacrio3naBaTh apuMETHUECKYI0O M TEOMETPUYECKYIO) NPOTPECCUH TpH
Pa3HBIX crioco0ax 3adaHus

4.2

BbINONHATE BBIUUCIEHUS C MCIOJIB30BaHMEM (OPMYJ N-ro 4JeHa
apu(METHUECKOM M T'eOMETPUYECKOH Mporpeccuid, CyMMbl MEPBBIX N
YJICHOB

43

I/I306pa)KaTB YJICHBI IIOCJIICAOBATCIIBHOCTH TOYKAMHM Ha KOOpﬂHHaTHOﬁ
IIJIOCKOCTH

44

Pemrate 3aa4n, CBSI3aHHBIE C YHCIOBBIMU TIOCIIEIOBATEIBHOCTSMH, B TOM
YHCIIe 3a/1a4d M3 PEaJbHOW KM3HU (C HMCIOJIB30BAaHHEM KalbKYJISATOpA,
UPPOBBIX TEXHOJIOTHIN)

BeposiTHOCTB 1 cTaTuCcTHKA

5.1

W3Bnexkatp u mpeoOpa3oBwiBaTh HH(POpPMANUIO, TPEACTABICHHYIO B
pa3IMYHBIX HWCTOYHUKAX B BUAEC TaOmuil, AuarpamM, rpadukos,
MIPEACTABIIATH TAHHBIC B BUJIE TaOIHI], TUarpamMmm, rpadukoB

52

Pemrate 3amaum OpraHW3oBaHHBEIM TIepeOOpPOM BapUAHTOB, a TaKXKe C
HUCIIOJIB30BAHUEM KOM6I/IH3.T0pHBIX paBui 1 MCTOA0B

53

Hcmonp30BaTh OmucaTelIbHBIC XAPaKTCPUCTHUKU IJII MACCUBOB YMCJIOBBIX
JAaHHBIX, B TOM YUCJIC CPCAHUEC 3HAYCHUA U MEPBI paCCEMBaHUA

54

HaxoauTb 4acTOThI 3HaUE€HUI 1 YaCTOTHI COOBITHSI, B TOM YHUCJIE MOJIB3YSCh
pe3yJibTaTaMu MPOBEJACHHBIX U3MEPEHUH 1 HAOIFOICHUI

5.5

HaxoauTb BEpOsSTHOCTHU CIIy4alHbIX COOBITHI B U3yUEHHBIX OIBITAX, B TOM
Yuciae B OMNBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B
CepUsX MCIBITAHUN J10 IEPBOrO yCIexa, B CEpUsIX UCIBITAaHUN bepHyu

5.6

HNMers mnpencraBieHue O CIy4aliHOW BEJIIMYMHE M O paCHpeAcIICHUH
BEPOATHOCTEMN

5.7

HmeTb mnpejcTaBieHHE O 3aKOHE OOJIBIIMX YHUCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTU W O POJIM 3aKOHA OOJBITHX
quceN B IPUPOJIE U OOIeCTBe

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (YHKIIMHU OCTPBIX YIJIOB, HAXOJUTh C HUX
IIOMOILBIO  PA3JIMYHbIE  3JEMEHTBbl IPSAMOYIOJIBHOTO  TPEYroJIbHUKA
("pewieHue NpSIMOYTOJBHBIX TpeyrosbHUKOB'"). Haxomauth (¢ momolIbio
KaJbKYJISATOPA) AJIMHBI U YIJIbI JUIsl HeTaOMMYHBIX 3HAYEHUN




6.2

ITonb3oBaTbcs hopmymamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIAECTBOM ISl HAXOKIEHUS COOTHOLLIEHUN MEXTY
TPUTOHOMETPUYECKUMHU BETUUMHAMHU

6.3

Hcnonp30BaTh TEOpPEMbl CHHYCOB W KOCHHYCOB JUIS HAXOXJIEHUS
pasIMYHBIX 3JEMEHTOB TpeyrojbHUKa ("pelieHue TpeyroibHUKOB"),
IPUMEHSTh UX MPU PELICHUN T€OMETPUUECKHX 3a]a

6.4

Bnagers monHsTHsMH 1npeoOpa3oBaHHMs MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA0OHbIX ¢uryp. Ilomb3oBaThCcst cBoiicTBaMu MOA0OUA
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH AJIUHBI U HAXOAWUTH YIJIBI Y
nogo0HbIX ¢uryp. IlpumeHsTs cBoiicTBa M0oA0OMS B TMPAKTHUECKUX
3ajayax. YMeTh NPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYp B OKpY’KarolieM
MUpe

6.5

[lonb3oBaTbcst TeopeMaMuU O TPOU3BEACHUU  OTPE3KOB  XOpI, O
MIPOM3BEIEHUU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeabHOU

6.6

[Tonp30BaTbCs BEKTOpaMu, IOHUMATh UX TE€OMETPUYCCKUN U (PU3NUECKHIA
CMBICJI, IPUMCHATL UX B PCIICHUU I'COMCTPUUCCKUX U (1)I/I3I/I‘ICCKI/IX 3aJa4.
[TpuMeHsTh CKaIsipHOE MPOU3BEJCHHE BEKTOPOB JI HAXOXKJIEHUS IJIUH U
YIJIOB

6.7

ITons30BaThCs MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, MPUMCHATH €ro B
PCHICHUU I'COMCTPUUCCKUX U MMPAKTUYCCKUX 3aJav

6.8

BJ'Ia,[[eTB NOHATUAMU MTPABUIIBHOTO MHOI'OYT'OJIbHUKA, JJIMHBI OKPYKHOCTH,
JJIUHBI OYTM OKPYXHOCTH U paI[HaHHOfI MCPBI yIJia, YMETHb BBIYHUCIIATH
miomazab Kpyra u c€ro JacTen. HpI/IMeHSITL MOJIYUYCHHBIC YMCHHUSA B
MPAKTUYCCKUX 3aaadax

6.9

Haxoauth ocu winm LEHTPbl CUMMETpUM (DUTYp, MPUMEHSThH JBHKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasiX

6.10

[TpuMeHsTh OTyUYEHHBIE 3HAHKSI HA IPAKTUKE - CTPOUTh MAaTEMaTHUECKHE
MOJENN JUIsl 3ajad peajbHOM XU3HU M MPOBOAMTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHHEM MOJ00US U TPUTOHOMETPUUYECKUX (DYHKIIMHA
(monB3ysich, rAe HE0OX0IUMO, KAJIbKYISITOPOM)

Taobmuua 11.9

ITpoBepsieMbie 3neMeHThI conepkanus (9 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yucna U BEIYMCIIEHUSA

1.1

PanmonaneHbie 4mcia, UppanMoOHAIbHBIC YWCITA, KOHEYHBIE M OCCKOHCUYHBIC
JECATUYHBIE TPOOH

1.2

MHOKECTBO JI€HCTBUTEIIBHBIX quCClI, JIEHCTBUTEIIbHBIE YHCIIAa KaK OCCKOHEUHbBIE
JACCATHYHBIC I[pO6I/I. Bzanmno OJHO3HAYHOC COOTBCTCTBHUEC MCKIY MHOKCCTBOM
JEHCTBUTEIIBHBIX YHCEI U KOOp)lI/IHaTHOI‘/'I HpHMOfI. CpaBHeHI/Ie JI€HCTBUTEIIBHBIX




YHUCCII

1.3 Apudmernueckre IeHCTBUS C IEHCTBUTEIBHBIMU YHNCIAMU
N3mepenns, nmpubnuxeHus, oneHkH. Pa3Mepbl 00BEKTOB OKpYKAIOIIEr0 MHpA,
1.4 JUINTENILHOCTh TPOIIECCOB B OKpy»KatomeM wmupe. llpubnmkeHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuonmxeHus. Oxpyrinenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI C OHOU IIEPEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienre ypaBHEHHM, CBOIAIUXCS K TMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHH, CBOASIINXCS K KBaPATHBIM
24 BHKBa)IpVaTHoe ypaBHeHue. [IprMepsl peleHns ypaBHEHU TPEThEN U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1po6HO-paliMOHATBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHHI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpaduK
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
29 PemeHVHe CHUCTEM JBYX YPAaBHEHMH, OJHO U3 KOTOPBIX JUHEHHOE, a JIpyroe -
BTOPOH CTENECHU
2.10 |I'paduueckast UHTEPIIPETALMS CUCTEMbI YPAaBHEHUH € ABYMS IEPEMEHHBIMU
2.11 Pemienrie TeKCTOBBIX 337124 aNredpandeckuM crmocooom
2.12  |YucioBble HEpaBEHCTBA U X CBOWCTBA
2.13  |PemieHue TMHENHHBIX HEPABEHCTB € OJIHOM NEpEMEHHON
2.14  |PemeHue cucteM JUHENHBIX HEPABEHCTB C OJHOM MEpPEMEHHON
2.15 |KBagparHble HEpaBEHCTBA
216 ['paduyeckas uHTEpIpeTalvs HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
IIEPEMEHHBIMU
3 OyHKINMN
31 KBampatnunast ¢yHnkuus, ee rpaduk u cBoiictBa. I[lapaGona, KOOpIWHATHI
BEPIIUHBI MapadoJIbl, OCb CHMMETPUHU MTapadOIIbI
3.2 I'paduxu dynkmuit y = kx, y = kx + b u ux cpoiicta
33

I'paduxn ¢pynxmumit V U—, y=x* u ux cpoiictea
X




34 I'paduxu pynkuuit ¥ UV X |y = |X| u uX CBOMCTBa
4 YucioBble NOCIIEI0BATEIbHOCTH

41 Omnpenenenre U CHOCOOBI 3a/laHUsl YUCIOBBIX IMOCIENOBATeNbHOCTEH. 3ajaHue
' MOCIIE0BATEIHFHOCTH PEKYPPEHTHOU (popMyIioii U hopMyIIoi n-ro dieHa

49 Apudmernueckass mnporpeccus. DopMynsl n-ro  YiIeHa apUPMETHIECKON
' MIPOTrPECCUU, CYMMBI MIEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccuss. @Dopmyibsl N-ro  4jaeHa T[E€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

44 N3o06paxeHne 4ieHOB apupMETHUECKON U T€OMETPUUECKON POTPECCHil TOUKaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBINA U SKCITOHEHIIMATIBHBINA POCT

4.5 CroxHbIE IPOLIEHTHI
5 BeposTHOCTB 1 cTaTuCcTHKa

[IpencraBnenne JaHHBIX B BUJE TAONUI, IUarpamMm, rpaduKoB, HHTEPIIPETALIHS
5.1 JMaHHBIX. UTeHHe M MOCTpoeHHe Talyull, AuarpaMMm, TpaduKoB MO peaTbHBIM
JTAHHBIM

5.2 [TepecTanoBku u paxropuan

53 CoueTaHus ¥ YUCIIO COUYCTaHUM

5.4 Tpeyronbuauk [lackans. Pemenne 3a1ad ¢ ucnonp3oBaHeM KOMOMHATOPUKA

55 I'eomerpuyeckas BeposTHOCTh. Ciy4ailHBI BBIOOp TOUYKM W3 (QUTYpH Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTH OKPYKHOCTHU

5.6 Ucnbitanue. Yenex u Heygaua. Cepust HICIIBITAHUN IO TIEPBOTO ycIiexa

57 Cepust ucneitanuii bepuymmm. BeposTHOCTH COOBITHII B CepUM HCIBITAHUN
' bepuymm

5.8 CryualiHas BeIMUMHA U PaCIPEEIICHNE BEPOATHOCTEN

59 Maremartuueckoe oOxugaHue U - aucnepcus. [lpumepsl MaTeMaTHYECKOIo
' O’KHJaHUS KaK TEOPETUUECKOI0 CPEITHEr0 3HAYCHUS BEJIMYMHBI

510 MatemaTtuueckoe 0>kKMJIaHUE U AUCTIEPCHS] CIy4YailHON BEIMYMHBI "UUCIIO YCIIEXOB
' B cepuH ucnelTanuii bepnymm"”

511 [TonsiTie o 3akoHe OonbmIMX uuced. VI3MepeHHe BEpOSTHOCTEH C IMOMOIIBIO
’ yacToT. Posb 1 3HaueHue 3akoHa OONBIINX YUCEN B MIPUPO/IE U OOIIECTBE
6 ['eomerpus

6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS

6.2 Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. PerieHue

MPAKTUYCCKUX 3a/1da4 C UCTIO0JIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPCMBI CHUHYCOB




6.3 [TpeoOpazoBanue momodus. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Mpou3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUHN OTPE3KOB
' CEKYILIHUX, TEOpeEMa O KBaJpaTe KacaTeJIbHOU
Bexrop, nnuHa (MOAysIb) BEKTOpA, COHANIPABICHHBIE BEKTOPHI, IPOTHUBOMOI0KHO
6.5 HaIpaBJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepaluy HajJ BeKTopaMu. Pa3nokeHue BeKTopa MO JABYM HEKOJUIMHEapHBIM
BEKTOpaM
6.6 Koopaunatsl Bexktopa. CkansipHOE NPOU3BENEHUE BEKTOPOB, NIPUMEHEHUE IS
' HAXO/JICHUS JIIUH U YTJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJMHATAX, MEPECEYEHUE OKPYKHOCTEH M MpAMBIX. MeToJ KOOpAUHAT U €ro
MIpUMEHEHUE
6.8 [IpaBuUnbHBIE MHOTOYTOJIBHUKH
6.9 JnunHa oxpyxxkHoctu. ['pamycHas u paaraHHas Mepa yriia, BEIYUCICHUE JIJTUH YT
' OKpY’>KHOCTEN
6.10 |IImomans kpyra, CEKTOpa, CETMEHTA
6.11 JIBuKeHHsI TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpuu Guryp (dIeMeHTapHbIe
’ npeacrasienus). [lapamnensusiit neperoc. [ToBopot

146.9. Jlna mpoBeAeHUsT OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMEHa 0 MaTeMaTHKe (nanee -
OI'D mo MaTemaTHKE) UCHONB3yeTCs MepeueHb (KoAupuKaTop) MpOBEpsEeMbIX TPEeOOBAHUN K
pe3yiapTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOW TPOTPaMMBI  OCHOBHOTO  OOIIETO

06p330BaHI/I$I H DJIEMCHTOB COACPIKAHUS.

Tabmuua 11.10

[IpoBepsiembie Ha OI'D mo maTematuke TpeOOBaHUS
K pe3yJIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTEIIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsieMmbie TpeOOBaHUS K MIPEIMETHBIM pe3yIbTaTaM OCBOCHUS
IPOBEPSIEMOr0 | OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
TpeGoBaHUs Ha ocHoBe OT'OC
1 YMmenue ONCpHUPOBATH NOHATUAMMA: MHOKECTBO, ITIOJIMHOXKECTBO, OIICPpAlINU
HaJl MHOXXECTBAaMH{; YMEHHE OIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBIN
rpad, aepeBO, IMKJI, NPUMEHATh HMX NpPU pPEIICHHH 3a/ad; YMEHHE
UCTIONIB30BaTh Tpaduyeckoe MpeacTaBIeHHe MHOXECTB ISl ONMHCAHHSA
peaJIbHBIX MIPOLIECCOB U SIBJICHUH, IIPU PELLIEHUU 3aa4 U3 JPYIUX y4eOHbIX
peIMETOB
2 YMeHue onepupoBaTh MOHATHAMM: ONpeAeTeHHe, akchuoMma, Teopema,
JIOKa3aTelIbCTBO; YMEHHE  pACloO3HAaBaTh  HMCTUHHBIE H  JIOXKHBIC
BBICKA3bIBaHUs, TPHUBOJUTH TPHUMEPHl M KOHTPHOPUMEPHI, CTPOUTH




BBICKA3bIBAHHA U OTPpULIAHUA BBICKQ3bIBaHUH

VYMeHue omnepupoBaTh MOHATHSAMHU: HATypaJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YUCJIO, AECIUMOCTb HATYpaJIbHBIX YHCEI, IPU3HAKU IEIUMOCTH,
1IEJIOE YMCII0, MOAYJIb YHCIIA, OOBIKHOBEHHAs 1p00b U JeCATHYHAs IpOOb,
CTaHJAPTHBIA BUJ YMCIIA, PALIMOHAIBHOE YHUCIIO, UPPALMOHAIBLHOE YHCIIO,
apu@MeTHYecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJHATH JEHCTBUS C
YHUCJIAMM, CPAaBHMBATh U YNOPALOYMBATH YMCIIA, IPEICTABIATH YUCIA HA
KOOPJIMHATHOM MNPSAMOW, OKPYIVIATH YMCIIA; YMEHHE IENaThb NPUKUIKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUI

YMeHue onepupoBarh IOHATHUAMM: CTEIEHb C LEIbIM II0Ka3aTeseM,
apu@meTHyecKuil KBaJpaTHbII KOpEHb, MHOIOWIEH, aireOpanyeckas
JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTeneHu Ooublie
€IMHHULIbI; YMEHHUE BBINOIHITH pacueTsl 1o ¢opmyiiaM, MpeodpazoBaHuUs
LEJNBIX, JIPOOHO-pAllMOHANIBHBIX BBIPAXEHUNH U BBIPAKEHUNA C KOPHIMH,
pa3I0KEeHUEe MHOTOYJICHA HA MHOYKHUTEINIH, B TOM YHUCIIE C UCIIOJIb30BAHUEM
(bopMys pa3HOCTH KBaIpaToOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: UYUCIOBOE PABEHCTBO, YPABHEHME C
OJHOI MEepPEeMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE peliaTh JHMHEWHbIE W KBaJpaTHbIC YpaBHEHHS, APOOHO-
palMOHANIbHBIE YPABHEHUS C OJIHOM MTEPEMEHHOM, CHCTEMBI IBYX JIMHEHHBIX
YpaBHEHHUI, THHEHHBIC HEPABEHCTBA U MX CHCTEMBI, KBaIpaTHBIE U APOOHO-
panMoOHalIbHbBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW, B TOM 4YHUCIE IPHU
pelIeHnU 3a1ad U3 JIpYruX NPEAMETOB U NPAKTUYECKUX 3a1ay; yMEHHE
HCIIOJIb30BaTh KOOPJAMHATHYIO NPSIMYI0 U KOOPJIMWHATHYIO IUIOCKOCTH IS
n300pakeHusl pelieHU ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (PYHKIUS, TpaduK (QyHKUIUH, HYIH
(GYHKIMK, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PaCTaHHS,
yObIBaHUsI, HAWOOJbIIEC W HAWMEHBIIEE 3HAYCHUS (YHKIUU; YMEHHE
ONEPHPOBATh TMOHATUSAMHU: TpsSMas MPOMOPIHOHAILHOCT, JIMHEHHAS
byHkuus, kBaapatuyHas (QYHKOMSA, OOpaTHas NPONOPLUOHATBHOCTD,
napaboJa, runep0osa; yMeHUue CTpOUTh Tpaduku GyHKIIUN, UCTIOIb30BaTh
rpaduKd JUIs ONpeesieHHs] CBOWCTB MPOLECCOB M 3aBUCUMOCTEH, LIS
pemieHus 3a7ad W3 APYruX Y4YeOHBIX MPEIMETOB M PEANbHOW HKHU3HH;
yYMEHHUE BBIpaKaTh (popMyliaMH 3aBHCUMOCTH MEKIY BEIIMYMHAMHU

YMeHue onepupoBaTh MOHITHIMHE: TTOCIIEA0BATEILHOCTh, apupMETHICCKAs
U TeOoMeTpUYecKass MpPOrpecCHMd; YMEHHE UCIOJIb30BaTh CBOMCTBA
MOCIIEI0BATEIHHOCTEH, (POPMYIIBI CYMMBI U OOIIETO WiieHa NPU PEIICHUN
3aj]a4, B TOM YHMCJe 33/Ja4 U3 APYTUX YUYEOHBIX MPEAMETOB U peaibHOU
KU3HU

YMeHue pemiath 3a/1a4i pa3HbIX THUIOB (B TOM YHCJI€ Ha MIPOLIEHTHI, JOJIU U
4acTH, JBW)KEHUE, paboTy, LIEHy TOBApOB M CTOMMOCTb IMOKYIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OO0JAaCTH YIpaBICHHUS JIMYHBIMH M CEMEHHBIMU
(buHaHCAMM); YMEHHME COCTABIIATh BBIPAKEHMS, YpaBHEHUsI, HEPABEHCTBA U
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, MCCIEAOBATH IIOJIyYEHHOE PEUICHHE U
OLIEHUBATh MPABIONOAOOHOCTb MOJYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUSAMU: (PUTYpPa, TOUKA, OTPE3OK, MpsMas, Iy,




JOMaHasi, YroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBIA H
PAaBHOCTOPOHHHH TPEYTOJIBHHUKH, IPSIMOYTOIBHBINA TPEYTOJBHHUK, MEIMAHA,
Ouccexrpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXyTOJIbHUK,
napajuieliorpaMM, — poM0O,  NPSAMOYTONBHHUK,  KBaJpaT,  Tparemus;
OKpPY>KHOCTh, KpYT, KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH
¢durypamu; yMeHue peniats 3a/1auu, B TOM YHCJIE U3 TOBCEAHEBHOMN KU3HH,
Ha HAXOXXICHHUE T'€OMETPUYECKHUX BEIWYHH C TMPUMEHEHHUEM H3yUCHHBIX
CBOICTB Quryp u ¢pakroB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (QUIyp, pPaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJd
MEXy MPSIMBIMH, IEPIEHANKYJISIP, HAKIOHHAS, IPOSKIUsL, Togooue ¢puryp,
N0JI00HbIE TPEYrOJbHUKH, CUMMETPHUSI OTHOCHUTEIBHO TOYKU M MPSIMOU;
YMEHHE paclo3HaBaTb pPAaBEHCTBO, CHUMMETpPUI0 U mojpobue uryp,
NapajuIeIbHOCTh U NEPIIEHIUKYIISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUDE

11

YMeHue onepupoBaTh MOHITUSIMM: JUIMHA, PACCTOSHUE, YroJl (BeJIWYHHA
yIia, CHHYC U KOCHHYC yTIJla TPE€yroJIbHHKA), IUIOIIA/Ib; YMEHHUE OLICHUBATh
pa3Mepbl IPeIMETOB U 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE TPUMEHSITh
(dbopMyIIBI IEpUMETpa U TUIOMIA MHOTOYTOJILHUKOB, UTMHBI OKPYXKHOCTH
U IUIOIIAaU Kpyra, oObeMa IpsIMOYTOJIBHOTO Tapajulesienuresia; yMEeHue
IIPUMEHSATD IIPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuka, Teopemy I[ludaropa, TpuronomeTpudeckue COOTHOLICHHS
JUISL BBIYMCIICHUS JUIMH, PACCTOSIHUM, TTOIIAAEH

12

Ymenne u3zo0pakaTh Miockue (GUIypbl M HUX  KOMOHMHAaIuW,
NPOCTPAaHCTBEHHbIE (QUTYpHl OT PYKH, C TIOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATHSAMH: MPSMOYTOJibHAS CHCTEMa KOOpIMHAT;
KOOPJIMHATHI TOUKH, BEKTOP, CYMMa BEKTOPOB, MPOU3BEICHUE BEKTOpa Ha
YHCIIO, CKallsipHOE IPOU3BEJIEHHE BEKTOPOB; YMEHHME HCIOJIb30BaTh
BEKTOPBI U KOOPJIMHATHI JIJIsl IPEJICTABIICHUS JAHHBIX U pELICHUs 3a]a4, B
TOM YHUCJIE U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

VMeHHe ornepupoBaTh MOHATHIMH: CTOJOUKOBBIC U KPYTOBBIC THATPAMMBI,
TaOJIMIBI, CpelHee apuMEeTHUecKoe, MeauaHa, HauOoJblIee W
HaMMEHbIIIEe 3HAYEHUs, pa3Max YHCIOBOTO Habopa; YMEHHE H3BJIEKAaTh,
HHTEPIPETHPOBATH U MPEOOPA30BHIBATH HH(POPMAITUIO, TPEICTABICHHYIO B
TaONMMIAX U HA JUarpaMMmax, OTPAKArOIIyI0 CBOWCTBA M XapaKTEPUCTHKH
PCAJIBHBIX IPOLCCCOB U HBHGHHﬁ; YMCHHUEC pacClioO3HaBaTb HU3MCHYMBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMH: CIy4YalHBIA ONBIT  (CIy4aiHBINA
OKCIIEPUMEHT),  AJIEMEHTAapHOE  COObITHE  (dJIEMEHTapHBIM  UCXOM)
CJIy4aifHOT'O OIbITa, ClydaifHOe COOBITHE, BEPOSATHOCTh COOBITHS;, YMEHHE
HaXOAUTh  BEPOSATHOCTH  CIy4yalHBIX COOBITMH B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHUE pelaTh 3a1a4u
METOAOM OpPraHM30BaHHOIO Iepedopa M C UCIOIb30BAHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHME OLEHMBATh BEPOSTHOCTH pEATbHBIX COOBITMH U
SBJICHUM, ITOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHIl B OKpY’KaroIlleM MHUpe U B >KU3HH; 3HAKOMCTBO C IOHSTHEM




HC3aBUCHUMBIX CO6I:ITI/II>1Q 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €ro
POJIBIO B MAaCCOBLIX ABJICHUAX

16 YMeHue BbIOMpaTh MOAXOIAIINN U3YUEHHBIH METO /Ul pellieHHs 3a1auH,
IIPUBOANTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE U
JKU3HHM, PACIIO3HABATh IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIINAECS PE3YJIbTaThl, ITOJYYEHHBIE B XOJE
pa3BUTUA MAaTEMAaTUKU KaK HAyKW, IPUBOJAUTH IIPUMEPHI MATEMAaTUYECKUX
OTKPBITHM U X aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU

Tabmuma 11.11

Ilepeuennb 251eMEHTOB coaepkaHus, mpoBepsieMbix Ha OI'D
110 MaTEMaTHKE

Kon [IpoBepsieMblil AIEMEHT COJIEPHKAHUS
1 Yucna v BEIUMCIICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOIEHTHI, 0ECKOHEYHBIEC IEPUOANUECKHE
Ipoou
1.3 Panmonaneubie uncna. ApudMeTHIecKre onepauu ¢ palMoHaIbHBIMU YHCIIAMH
1.4 HeiictButenpHple uncia. ApudmMeTrndeckue onepanuud ¢ JIeHCTBUTEIbHBIMU
YHCIIaMU
1.5 [TpuOnKkeHHbIE BBIYHCICHUS, TMpaBUIa OKPYTJICHHS, MPUKUAKA M OIEHKa

pe3ylibTaTa BRIYUCICHUN

2 Anrebpanyeckue BhIpaKEeHUs
2.1 bykBeHHbIE BhIpaKeHUS (BBIPAKEHUS C IEPEMEHHBIMHU )
2.2 Crenenb c uenbiM mnokazareneM. CTENEHb C PAlMOHAIBHBIM IOKa3aTeJieM.

CBolicTBa CTEIIEHU

2.3 MHOTO4JIeHBI

2.4 Anre6Gpanueckas ApoOb

2.5 ApudmeTndeckuii KOpeHb HaTypaabHOU cTeneHu. JlericTBus ¢ apudmeTnaecKumMu
KOPHSIMU HaTypaJIbHOU CTEIIEHU

3 YpaBHEHUS U HEPABEHCTBA

3.1 Llensie u npoOHO-paloHaNbHBIE ypaBHEHHS. CHCTEMBI W COBOKYIMHOCTH
ypaBHEHHUU

3.2 Ilenble u ApoOHO-palMOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH

HEpPABEHCTB
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Pemrenue TeKCTOBBIX 3a7a4

4 YucnoBble OCIE10BATENBHOCTH
4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCIEA0BATEILHOCTEN
4.2 Apudmerndeckass W reomeTpuueckas mnporpeccun. Dopmyna  CIOKHBIX
IIPOLIEHTOB
5 DyHKIMH
5.1. | ®yskuws, ciocooOs! 3ananus GpyHkuuu. ['paduk pynkunu. O61acTh onpeneneHus
U MHOXecTBO 3HaueHMH QyHkumu. Hymm  ¢yHkumn.  IIpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl |
MUHMMYMBbl (GyHKuMH. HauGonpllee M HauMeHbllee 3HaYeHHE (QYHKIMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPsIMOi U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomeTrpus
7.1 I'eomerpuueckue Gpurypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKuX BEIMYUH
7.6 Bexkropsl Ha iocKOCTH
8 BepostHocTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr
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