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QenepanpHasg paboyas nporpaMMa Mo Yy4yeOHOMYy mnpeaMery «MaTeMaTukay
(6a3oBBIN ypoBeHb) (mpeameTHass oOnacth «MatemaTtuka W uHbOpMaTHKay») (Haiee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTUKe, MaTEMAaTHKa) BKJIFOUAET MTOSICHUTEIbHYIO
3alUCKY, COJEpKaHHWE OOYy4YEeHMs], IIAHUPYEMBbIE pPEe3yJbTaTbl OCBOEHHUS INPOTrpamMMbl
N0  MaTeMaTHUKe, TEMAaTUYeCKOe IUIAHUPOBaHUE, TMepedyeHb  (KOAU(HUKATOp)
pacrpe/ieNIeHHbIX 0 KJjlaccaMm MpOBEPSieMbIX TPeOOBAaHMN K pe3yJibTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O O0IIETO 00pa30BaHUs U SJIEMEHTOB
colepKaHUsl MO MaTeMaTHKe, MepedyeHb (KoaudukaTop) MNpoBepseMbIX TpeOOBAHMIA
K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI U FJIEMEHTOB COJEPKAaHUS 10 MaTEMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno wmareMatuke Juisi oOydvaromuxcs 5-9 kimaccoB pazpaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme Mno mMaTeMaTUKE YUYTEHBI UJIEU W TOJIOKECHUS
KOHIICTIIIUY Pa3BUTHS MaTeMaTHueckoro oopasoBanus B Poccutickoit denepanum.

[IpeameTom MaTeMaTHKU SBIAIOTCS (PYHIaMEHTAJIbHBIE CTPYKTYPbI HAIIETO MUpa —
IPOCTPAHCTBEHHbIE (OPMBI M  KOJWYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIINX,
yCBanBaeMbIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOUYHO CJIOXKHBIX, HEOOXOIMMBIX
JUISl PA3BUTHUS HAYUHBIX U MPUKIAAHBIX UJiei). MaremaTuyeckue 3HaHusl 00eCeynBaroT
IIOHMMAHUE MPUHLMIIOB YCTPOWCTBA M HCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCHPUATHE M HUHTEPIPETALMIO COLMAIBHOM, DJKOHOMHUYECKOW, IOJIUTUYECKOU
uH(dopMaIuu, AT BO3MOXKHOCThH BBIMOJHSATH PACUEThl U COCTABISITH AJITOPUTMBI,
HAXOJUTh U TPUMEHSATH POPMYJIbI, BIAJETh MPAKTUUYECKUMU PUEMAMU T€OMETPUUECKUX
U3MEPEHUM M MOCTPOCHUHU, YUTaTh MHPOpPMAIMIO, IPEJICTAaBICHHYIO B BUE TaOull,
auarpaMM U TpauKoB, JKUTh B YCJIOBHUSX HEOMPEACIEHHOCTH W IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUN.

N3yyenne marematuku GopMUpyeT y OOydaloOIMXCS MaTeMaTUYeCKUH CTHIIb
MBIILJIEHHUS, MPOSIBISIOIIUNCA B ONPENEIEHHbIX YMCTBEHHbIX HaBblkax. OOyyatouiuecs
OCBaMBaIOT TakKWe IMPUEMbl W METOAbl MBIIUICHHS, KaK WHAYKIUS W JeOyKIus,
000011IeHre U KOHKPETU3allUsl, aHAIU3 U CHUHTE3, Kiaccu(duKaIus U cucTeMaTu3alus,
abctparupoBanue 1 aHanorus. OObEeKThl MaTEMaTHUYECKUX YMO3aKIIIOUEHHH, MpaBUiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHHM3M JIOTMYECKUX MOCTPOCHUMH, CIIOCOOCTBYIOT
BbIpabOTKE yMeHus (POpMyIHpoBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYKIEHUS, TEM
CaMbIM pPAa3BHUBAIOT JIOTUYECKOE MbIlUIeHHE. V3ydyeHne maTeMaTUKH OO0ecreyrBaeT
(opMUpOBaHUE AITOPUTMUYECKOW KOMIIOHEHTBl MBIIUIEHHS M BOCIHUTAHHE YMEHHI
NEWCTBOBaTh IO  33JaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBATh  M3BECTHBIE
U KOHCTPpYMpOBaTh HOBblEe. B mpolecce pemieHus 3anad — OCHOBHOM Yy4yeOHOU
NEATEeIbHOCTH HAa YpPOKaxX MaTeMaTUKU — pa3BUBAIOTCS TBOpYECKass W MPUKIAJIHAS
CTOPOHBI MBIIIUIEHHUS.
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OO0yueHrne MaTeMaTUKE JAeT BO3MOXKHOCTH Pa3BUBATH y OOYYaIOIIUXCS TOYHYIO,
palMoHAIbHYIO U MH(GOPMATUBHYIO pedb, YMEHUE OTOMpaTh HauOoJiee MOIXOJISAIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, TIpaUUEcKUe CpEeICTBA Il BBIPAXKEHHS CYKIECHUN
Y HarJISIAHOTO UX MPEICTABICHUS.

[Ipy W3yyeHUM MaTeMAaTUKU OCYIIECTBISETCA OO0Illee 3HAaKOMCTBO C METOJaMHU
NO3HAHUS JEHCTBUTEIBLHOCTH, IPEACTABICHUSIMU O IPEAMETE U METOJIaX MAaTEeMaTHUKH,
UX OTJIMYUH OT METOJIOB IPYT'MX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
IPUMEHEHUSI MAaTEMAaTUKH JIJ11 PEUICHUS HAYYHbBIX U MPUKJIAJHBIX 3a7a4.

[IpuopurerHpiMu 1ensIMU OOydeHHs] MaTemMaTHke B 5-9 kiaccax SIBISIOTCS:

dbopMHUpOBaHUE IEHTPATBHBIX MATEMATHYCCKUX TIOHSATHHA (YHCIIO, BEIMYWHA,
reomeTpudeckas ¢urypa, mepeMeHHasi, BEPOSTHOCTb, (PYHKIIHS), 00€CTEUHBAIOIINX
MIPEEMCTBEHHOCTH U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHMsI 00yJarOIINXCS;

noJBeJilecHue OOydYalolUXcss Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATHKHA U OKPYXKAIOIIETO MUpPA, IOHMMAHUE MAaTEMAaTUKH KaK 4acTH
oO1el KyIbTyphl UeJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydYarommxcs,
NO3HABATEJIbHON AKTUBHOCTH, UCCIEAOBATEICKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECa K U3YYEHUIO MAaTEMATHKH;

(opMupoBaHUE (PYHKIMOHAIBHON MaTEMaTUYECKOM TIPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMaTUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX KU3HEHHBIX CUTYalMAX M MPU U3YYEHUU JAPYIUX y4EOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEW, (opMylupoBaTh HX Ha S3bIKE
MaTeéMaTUKM W CO3/1aBaTh MaTEMaTUYECKUE MOJEIH, IPUMEHSITbh OCBOCHHBIN
MaTeMAaTUYECKU anmapaT [Jis pPElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3a7ady,
MHTEPIIPETUPOBATH U OLIEHUBATH IMOJTYYECHHBIE PE3YJIbTATHIL.

OCHOBHBIE TUHUHU COAEPKAHUS IPOrPaMMBI 0 MaTeMaTuke B 5—9 kiaccax: «Hucna
U BBIUMCICHUA», «Anredpa» («AnreOpanyeckue BbIpaXKEHHS», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkimu», «l'eomerpus» («l'eomerpuueckue Qurypsl m ux
cBOMCTBa», «/3MepeHre reoMeTpruuecKuX BEJIMYUH»), «BeposiTHOCTh U CTaTUCTUKAY.
JlaHHBIC JIMHUU Pa3BUBAIOTCS TApaICNbHO, KaXK/as B COOTBETCTBUHM C COOCTBEHHOU
JOTUKOM, OJHAaKO HE HE3aBUCMMO OJIHA OT JpYro, a B TECHOM KOHTAaKTe
Y B3aUMOJICHICTBHH.

Coneprxkanue mporpaMMbl M0 MaTeMaTUKe, paclpeesieHHOe M0 TojaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKMM O0pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPUHIIAMTAAIEHBIM
BompocaM  oOydaromiyecsi  OOpaladnuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHATUSAMHA W HAaBBIKAMU OCYIIECTBISJIOCH ITOCIEAOBATEIBLHO
U TOCTYMAaTelIbHO, C COOJIIOJICHHEM MPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIC 3HAHHS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTE€MaTUYECKHX MPEJICTABIECHUN OO0y4YarommXcs,
pacimpsist 1 yriryouisis ee, 00pasysi IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTtemaTuka ABISETCS 00S3aT€IbHBIM YYEOHBIM
peIMETOM Ha YPOBHE OCHOBHOroO obOiiero oOpazoBanus. B 5-9 kmaccax maremartuka
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TPAAUIIMOHHO U3Y4YaeTCs B paMKax CIeIyOIUX y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJIIOYasi SJIEMEHTHI CTATUCTUKU
u Teopun BeposiTHocTel) U «['eomerpusi». Ilporpammoil mo maTemMaTHKE BBOAMTCS
CaMOCTOATENbHBIN YueOHBINH Kypc «BepoATHOCTh U CTATUCTHKAY.

OOuree 4MCIO YacoB, PEKOMEHJIOBAHHBIX JISI U3YyYEHHUsT MaTeMaTwku (0a30BbIN
YpOBEHb) Ha ypOBHE OCHOBHOTO 00IIero obpasoBanus, — 952 waca: B 5 kiacce —
170 yacoB (5 wacoB B Hememw), B 6 kiacce — 170 gacoB (5 yacoB B HEJENO),
B 7 xnacce — 204 gaca (6 yacoB B Heeno), B 8 kiacce — 204 yaca (6 4acoB B HEJENIO),
B 9 xiacce — 204 yaca (6 4acoB B HEJICIIIO).
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IIVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyeHne maTeMaTUKU Ha ypOBHE OCHOBHOIO oOLIEro oOpa3oBaHMs HAIpPaBJIECHO
Ha JIOCTH)KEHHE OOy4alOUMMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
o0pa30BaTeNbHBIX PE3YJIbTATOB OCBOECHHUS yU€OHOIO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3yJbTaThl  OCBOGHHMS  MPOrpaMMbl 1O  MaTeMaTHUKe
XapaKTepPU3yIOTCS:

1) naTpuoTnYecKoe BOCIIUTAHHE:

IPOSIBIECHUEM HHTEpEca K MPOLUIOMY M HACTOAILIEMY POCCUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHHUSIM POCCHUUCKHX MAaTEMaTHUKOB M POCCHUICKOMN
MaTE€MAaTUYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX AOCTHKEHUM B JIPYTMX HayKax
U TIPUKJIQIHBIX cdepax;

2) rpaxaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITTOJTHEHUIO 005I3aHHOCTEN Ipak/IaHWHA U pealTu3allii €To IMpaB,
NPEICTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYP, SIBJICHUH, MPOIEAYp TPAKIAHCKOTO 00IIeCTBa (HampuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO OJTUYECKHX MpPOOJeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTIKCHMM HayKH, OCO3HAHHEM Ba)XHOCTH MOPaIbHO-ITHUYECKUX
PUHITUIIOB B JICSITEIIBHOCTH YUYEHOTO;

3) TpyAoOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTHE B pPEIICHUM MPAKTUYECKUX  3a7ay
MaTeMAaTU4YeCKOM  HAIIPAaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTU  MAaTEMAaTHUYECKOI'O
oOpa3oBaHMsl Ha TPOTHKEHWH BCEW JKHU3HU IS YCHEIIHOW MpodecCHOHATbHON
JESTeIbHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM
U TOCTPOECHHWEM WHAMBHUAYaJbHON TPaeKTOpUHM OOpa30BaHUS W KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY H  OCTETHYECKOMY  BOCHIPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a7ad, pEIICHWH, pPACCYXJICHHH, YMEHHUIO BHUJICTH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O MO3HAHUSA:

OpUEHTAIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YENOBEKa, NPHUPOABI M OOIIECTBa,
MOHMMaHUEM MAaTeMaTHYeCKOW HAyKH KakK cepbl YeIOBEUECKON NeSTeTbHOCTH, ITAloB
€€ pa3BUTHS W 3HAYMMOCTHU JUIsl Pa3BUTUS I[MBUJIM3AIMU, OBJIAJICHUEM SI3bIKOM
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MaTeéMaTUKH W MaTEMATUYECKOM KyJIbTYpOM KaK CpPEACTBOM TO3HAHUS MHDA,
OBJIaJICHUEM MPOCTENIIMMH HABBIKAMH MCCIIEIOBATEIBCKOM AEATENBHOCTH;

6) puznueckoe BOCIIUTAHUE, ¢opmupoBanue KYJbTYPbI 3/10POBbA
U SMOLHOHAJIBLHOT0 0J1arOnoJIyYus:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOr0 00pasa >KM3HHU (30pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEXKUM
3aHATHH U OTAbIXA, pEryisipHas (pu3nvecKas akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA
pedraexcun, MPU3HAHUEM CBOErO MpaBa Ha OMMOKY M TaKOro >K€ MpaBa JPYyroro
YeJI0BEKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHME:

OpUEHTAaIlMe Ha MPUMEHEHHWE MaTeMAaTHYeCKUX 3HAHWU I peIIeHHUs 3ajad
B 00JIACTH COXPAaHHOCTH OKPY’KaOIICH Cpelibl, INTAHUPOBAHUS TTOCTYIKOB M OLICHKU UX
BO3MOXXHBIX IIOCIACACTBUM JUII OKPYJKAlOIIEH Cpeapl, OCO3HAaHHWEM TIJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MPoOJIeM U MyTel UX PEIICHUS;

8) apanranus K U3MEHSIIOIMMCS YCJIOBHAM CONMAIBLHOI M MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICUCTBHSAM B YCIIOBUSX HEOMPEIEICHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYI0 ACATCIIBHOCTh, B TOM YHCJE yMCHHUE
YUUTBCSA Y OPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC 3HAHMSI,
HABBIKU U KOMITETCHIIUH U3 OIbITA IPYTHUX;

HEO0OXOMMOCTHIO B (hOPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YncCIie POPMYIUPOBATH
UJIeH, TIOHSTHUS, TUTIOTE3bI 00 O0BEKTAX U SIBJICHHSIX, B TOM YUCJIC PaHEe HE M3BECTHBIX,
0CO3HaBaTh Ne(PUIMTH COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, TJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U JAeUCTBUS, GOPMYIUPOBATH U OIEHUBATH PUCKU U TTOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe 0cBOEHUS TpOrpamMMbl IO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyyaroiierocss 0ynyT chopMUpOBaHbI METaNpeIMETHbIE PE3yIbTaThI,
XapaKTepU3YIOIINECs] OBJIAJICHUEM TI03HABATEIFHBIMA YHHUBEPCATBHBIMU yUEOHBIMHU
JICUCTBUSIME, KOMMYHHUKATHBHBIMH  YHUBEPCAIBHBIMH  yUEOHBIMU  JICHCTBUSIMU,
PETYJISTUBHBIMU YHUBEPCAITBHBIMHI YICOHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIEe JeiiCTBUS

[To3HaBaTenbHBIC  YHUBEpCaJdbHBIC  ydeOHBIC  JACHCTBUA  OOECIECYMBAIOT
dbopMupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB 00yYaronuxcs (OCBOEHWE METOOB
MO3HAHUS OKPYXKAIOIIETO MHUpa, MPUMEHEHHE JIOTHYECKUX, MCCIEIOBATEIbCKUX
orepaluii, yMeHu# padoTaTh ¢ HHpOpMaIuen).
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ba3oBble Jornyeckue 1eMcTBUA:

BBUSIBJITD M XapPAaKTEpU30BaTh CYILIECTBEHHBIE IIPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHH, OTHOIIEHUH MEXIy MOHATUSAMHU, (POPMYJIUPOBATH OINpEAEICHUS
NOHSTUH, YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIAacCU(PUKALMK, OCHOBAHMUS
1U1st 0000IIEHUsI U CPaBHEHUSI, KPUTEPHUH MPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (HOPMYJIUPOBAaTh U IPEOOPA30BbIBATh CYKACHUS: YTBEPAUTEIbHbIC
U OTpULIATENbHbIE, €MIMHUYHBIC, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBILITh MAaTEMATHYECKUE 3aKOHOMEPHOCTHM, B3aWMOCBS3M M MPOTHUBOPEUMS
B (akTax, [JaHHBIX, HAOIIOJAEHUSX W YTBEPXKIACHUSAX, MpeayiaraTb KpUTEpUU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHI;

IPOBOJAUTH BBIBOJBI C HCHOJIB30BAHHEM 33aKOHOB JIOTMKH, JI€IYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa3buparb  J0Ka3aTeIbCTBA  MATEMAaTUYECKUX  YTBEPKACHUA  (TpsMble
U OT IPOTHUBHOIO), IPOBOJUTH CAMOCTOSITEIbBHO HECIIOXKHBIE [OKa3aTelbCTBa
MaTeMAaTUYECKUX (AKTOB, BBICTPAUBAaTh AapryMEHTALMI0, IPHUBOAUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CrIOcO0 penieHust yueOHOH 3aJauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOMpaTh Hanbosiee MOAXOIAIIMM C yUETOM CaMOCTOSITENIBHO BbIAECIEHHBIX
KPUTEPHUEB).

Ba3oBrbIe Hccie10BaTeIbCKHE TeHCTBUA:

UCIIOJIb30BAaTh  BOIMPOCHl KaK HCCIEOBATEIIBCKUNA WHCTPYMEHT TIO3HAHUA,
dbopMyIHpOBaTH BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, ()OPMHPOBATh THIIOTE3Yy, apryMEHTHPOBATh CBOIO
ITO3UIINI0, MHEHHE;

IIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IIIAaHY HECJIOKHBIN SKCIICPUMEHT,
HEOO0JIBIIIOE UCCIIEAOBAHUE M0 YCTAHOBJICHUIO 0COOCHHOCTEM MaTeMaTHYECKOro 00BbEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOATEIILHO (OPMYJIUPOBAaTh OOOOIIECHUS W BBIBOABI IO pe3yibTaTaM
IIPOBEJICHHOT'O0 HAOJIIOJICHUS, WCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M O0OOIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BHTHE IIpollecca, a TaKKE BBIJIBUTAThH
IPEOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISIT ~ HEJIOCTATOYHOCTh M M30BITOYHOCTH  WH(MOpMAIUU,  JIAHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 331a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATHU3UPOBATb M  UHTEPIPETUPOBATH
UH(}OPMAITUIO Pa3IMYHBIX BUAOB U (DOPM Mpe/iCTaBIICHNUS,

BbIOMpaTh (HopMy MpelcTaBieHus MHGOPMAIIMU U WUTIOCTPUPOBATh pellacMbie
3a/layu CXeMaMu, uarpaMmmMaMu, HHOU rpaduKkoi U MX KOMOUHAIIUSIMU;
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OIICHUBATh HAJICKHOCTh MHMOPMAIMHU IO KPUTEPUSIM, MPEJIOKEHHBIM yUUTEIIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHnkaTHBHBbIC YHHBEpPCaJbHbIe Y4eOHbIC NCHCTBUS
KOMMYHI/IKaTI/IBHble YHUBCPCAJIIBHBIC y‘{€6HBI€ HGﬁCTBHH 00eCIIeYnBaIOT
c(hOpMUPOBAHHOCTH COIIMAIHLHBIX HABBIKOB 00YUYarOIINXCSI.

Oo0menue:

BOCIIPUHUMATh W (OPMYJIUPOBATh CYXICHHUS B COOTBETCTBHHM C YCJIOBHUSMHU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX
¥ TTUCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHMSI 10 X0y PEIICHUS 3a7a4d U MOJTYYCHHBIM
pe3yJbTaram;

B Xoa€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTAEMOW TEMBI,
po0OJIeMbl, pemaeMoi 3a/ladyv, BHICKA3bIBaTh WJICH, HAIICTICHHBIC HA MOWCK PEIICHHUS,
COMOCTABIIATh CBOW CYXJEHUS C CYXICHUSMU JAPYTHMX YYaCTHUKOB JHUajora,
oOHapy>XMBaTh PA3IMUME U CXOJCTBO MO3HIINI, B KOPPEKTHOH dopme HopmMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHUS;

NPEJICTaBIATh PE3yNbTAaThl pEIICHHs 3aJadd, DJKCIIEPUMEHTa, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOATEIBHO BBIOMpPATh (GOpMaAT BBICTYIUICHHS C YYETOM 3ajad
NPE3eHTAINN U OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHuvecTBo:

HOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaJIbHONU PabOThHI
IPU pelICHUU YUYeOHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUHUMATh 11€JIb COBMECTHOW JIESITENIbHOCTH, IIJITAHUPOBATh OpPraHU3AINIO
COBMECTHOI pabOThI, paclpeAessaTh BUAbI padoT, I0TOBAPUBATHCS, 00CYKIaTh MPOIECC
U pe3yJibTat paboThl, 00001aTh MHEHUSI HECKOJIBKHUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBbIX (hopmax padoTel (0OCyXIeHus, oOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHITIOTHATH CBOIO YaCTh padOThI U KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KAue€CTBO CBOETO BKJIaJla B OOIIMIA
IPOAYKT IO KPUTEPHSIM, CHOPMYTHPOBAaHHBIM yIaCTHUKAMHU B3aUMOCHCTBHSI.

PeryasiTuBHble YHHMBepPCcaJbHble yUeOHbIE JeilCTBUS
PerynaruBHble yHUBEpCalbHbIe yueOHbIE JEHCTBUSA 00eCIIeunBalOT (POpMUpPOBaHHE
CMBICJIOBBIX YCTAaHOBOK U KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranmu3amnus:

CaMOCTOSITEJIbHO COCTaBJISATH ILJIaH, aITOPUTM PEIICHHS 3ajayd (WJIM €ro 4acTh),
BBIOMpATh CIOCOO pelieHUs C Y4eTOM HMEKIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh M KOPPEKTUPOBATh BapUAHTHl PEIICHHUN C y4eTOM
HOBOH MH(OpMaImu.
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CaMOKOHTPOJIBb:

BJIAJCTh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJISI Tpoliecca M pe3ysbTara
pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

NpeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpU PEIICHUU 3a]ayH,
BHOCUTH KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB, HANICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH IIOCTABICHHOM LIEIU
U YCJIOBUSIM, OOBSCHSATH MPUYUHBI JOCTYXKCHHS WJIM HEIOCTHKCHHS IIETH, HAXOIWUTh
OlIKMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMbl IO MATEMATHKE MPEACTABICHBI
o rojaM OoO0ydYeHHUsI B paMKax OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «['eomerpus», «BeposaTrHoCTh
Y CTaTUCTHKAY.
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®OEJEPAJIBHASI PABOYAS IPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

IHOACHUTEJIBHAS 3AIIMCKA

[IpuoputeTHbiMU 1IeNIAMU OOy4YeHUS MaTeMaThke B 5—6 Kiaccax SBISIIOTCS:

npojoJbKeHne (HOPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKHX TMOHSATHH (YHCIIO,
BENIMYMHA, TreoMmeTpuueckas  Qurypa), oOecrmeunBarONMX  MPEEMCTBEHHOCTH
U TIEPCTIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus O0YHArOIINXCS,;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM OO0yyaromuxcs,
MO3HABATENILHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHI, MHTEpeca K H3Y4YEHUIO
MaTeMaTUKH;

nojABe/IcHUEe OOyYaloImMXcsi Ha JOCTYITHOM JUIsl HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIEro MUpa;

dbopmupoBaHue (GYHKIMOHAIBHOM MaTeMaTUYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHI B pEATbHBIX KU3HEHHBIX CHUTYyalUsX,
MIPUMEHSTh OCBOCHHBIC YMEHHS ISl PEIICHUS MPaKTHUKO-OPUEHTUPOBAHHBIX 3ajiad,
MHTEPIPETUPOBATh MOJIYyUYCHHBIE PE3YyJIbTaTbl M OLIEHUBATh KX HA COOTBETCTBHE
MIPAKTUYECKON CUTYyallWH.

OcHOBHBIE JIMHUM COJIEpXKaHUS Kypca MaTeMaTUku B 5—6 Kiaccax —
apudMeTHyecKas U TeOMETPUYEcKas, KOTOPBhIE pPa3BUBAIOTCA MapaJUIeIbHO, KaKaas
B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHUCHUMO OJHA OT JPYroi,
a B TECHOM KOHTAaKT€ W B3auMOJECUCTBUHU. Takke B Kypce MaTeMaTHUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAaMHU ajareOpbl U OMKUCATEIbHON CTATUCTUKH.

N3yyenue apudMeTHYeCKOro wmarepuajia HauyuHaeTCsd CO CHUCTeMaTh3alluu

M Pa3BUTHUsI 3HAHUW O HATYPAIbHBIX YUCIAX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOIO
obmrero ob6pazoBanus. [Ipy 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTEIHHON TEXHUKH
U  (QopMupoBaHHME HOBBIX TEOPETHMUYECKHMX 3HAHMM COYETACTCS C PpPa3BUTHEM
BBIYUCIIUTEILHON KYJIBTYpbl, B YaCTHOCTU C OOydY€HHUEM MPOCTEHIINM MpUeMam
NPUKUJIKA W OILIEHKH PE3yJIbTaTOB BbIUMCICHUN. W3yueHue HaTypallbHBIX 4YHUCEN
MPOJ0IKAETCA B 6 Kilacce 3HAKOMCTBOM C HaualbHBIMU MOHSTUSIMUA TEOPUU JICIIUMOCTH.
Hauano u3ydenusi 0ObIKHOBEHHBIX U IECATUYHBIX ApoOei OTHECEHO K 5 Kiaccy. ITo
NEPBbII 3TAI B OCBOCHHUH APOOEH, KOr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMHU,
MOHSATUSAMU TeMBI. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX APOOEH B TIOJTHOM 00BEME
MPEANIECTBYET M3YYCHHUIO JIECATUYHBIX JAPOOEH, 4TO 1esecoo00pa3Ho ¢ TOYKH 3PECHHUS
JIOTUKU M3JI0KEHUSI YMCIOBOM JIMHMM, KOTJa TpaBuia JACUCTBUN C JECATUYHBIMU
IpOoOsSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMHM aJITOPUTMAMH BBITIOJHEHUS JEUCTBUIM
C OOBIKHOBEHHBIMU ApOOSIMU. 3HAKOMCTBO C JAECATUYHBIMUA JAPOOSIMU PACHIMPUT
BO3MOXHOCTH JIJII MOHMMaHUS OOYYaIOIIUMUCS MPUKIAAHOTO MPUMEHEHHUS HOBOM
3aMUCH TMPU M3YYEHUU JPYTHX MPEIMETOB W IMPU MPAKTAYECKOM HCIIOIb30BAHUMU.
K 6 kimaccy oTHeceH BTOpOM dTall B HU3YyYEHUU JpoOel, TJe MNPOUCXOIUT
COBEPIIICHCTBOBAaHME HABBIKOB CPABHEHUS U MTPe0oOpa3oBaHusi 1poOeii, 0CBOCHUE HOBBIX
BBIYUCIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKUA BBIUMCICHHUM, B TOM YHCIE
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3HAYEHUI BBIPAXKCHHUMA, COACpPXKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC IpOOH,
YCTaHOBJIEHHE CBSI3€U MEXAy HUMHU, pACCMOTPEHHUE MPUEMOB PELICHHUS 3a7a4 Ha TPOOH.
B Hauvase 6 ki1acca IpOMCXOAUT 3HAKOMCTBO C IMOHSITHEM IPOLICHTA.

Oco0eHHOCThIO U3YUEHHUS MOJOKUTEIbHBIX U OTPUIIATEIBHBIX YHCEN SBISETCS TO,
YTO OHM TaKXK€ MOTYT paccMaTpUBaThCsl B HECKOJBKO 3TanoB. B 6 kiacce B Hauane
n3ydeHus Tembl «l[lonokuTenpbHBIE W OTPUIIATENBHBIE YHCIIa» BBIICISETCS TOATEMA
«llenmpie uncna», B paMKax KOTOPOH 3HAKOMCTBO C OTPHUIATEIBHBIMH YHCIIaMHU
U ICUCTBUSIMHU C MOJOKHUTEIbHBIMUA M OTPUIIATEIbHBIMHA YU CIIAMH IPOUCXOAUT HA OCHOBE
COJICPKATENBHOTO MOAXO0/Aa. JTO TMO3BOJISIET HA JIOCTYITHOM YpPOBHE MO3HAKOMHTH
o0ydaroluxcsi MPakKTUUYECKH CO BCEMH OCHOBHBIMHU IMOHSTHSIMH TEMbl, B TOM YHCIIE
U C MpaBWIAMH 3HAKOB IPU BBHINOJHEHUU apudMeTuyeckux nehcTBuil. M3yuenue
palMOHANIBHBIX YKcen OyeT MPOoI0HKEHO B Kypce anreOphl 7 Kiacca.

[Ipu 00yuyeHMM pElIeHHIO TEKCTOBBIX 3aJad B S5—6 Kiaccax HCIOIb3YIOTCS
apudmernyeckue npuemsl pertieHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpPUBAIOTCS TEKCTOBBIE 3a7aUu CIEAYIOIIMX BUOB: 3a/1a4H Ha IBUKCHHE,
Ha YacTH, Ha MIOKYIIKH, Ha padoTy ¥ NPOU3BOAUTEIBLHOCTD, HA MPOLIEHTHI, HA OTHOLLICHUS
u nponopuuu. OOyyarouimecss 3HaKOMATCS C MPUEMaMH pEIIeHHs 3aJad nepedopoM
BO3MOJKHBIX BapHMaHTOB, y4arcs paboTaTh ¢ MH(pOpMammeid, mpeacTaBieHHol B Gopme
TaOJIUI UK JUarpamM.

B mporpamme ydeOHOoro kypca «MaremaTuka» MpeaycCMOTpPeHO (OPMHUPOBAHKE
IpONEeAEBTUUECKUX alNreOpanuecKkux MpeicTaBlieHud. bykBa kak CUMBOJI HEKOTOPOTO
Yyycia B 3aBUCMMOCTH OT MAaTEMaTUYECKOrOo KOHTEKCTa BBOJUTCS ITOCTEIEHHO.
bykBeHHass CHMBOJHMKA IIMPOKO HCIIOJB3YETCS TPEXKAEC BCEro IS 3amuCH OOIIUX
YTBEPKACHUM U TPEATIOKEHUH, (POPMYJI, B YACTHOCTH JIJISl BBIYMCIICHUSI TE€OMETPUIECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTENSD» YHCTIA.

B mporpamme yuebHoro kypca «Maremartukay mpeACTaBI€HA HArJSIHAS
reoMeTpusi, HalpaBlieHHas Ha pa3BUTHE OOPAa3HOTO MBILUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, U300PA3UTENBHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYECHUH T'€OMETPUH,
KOTOPBIA  OCYIIECTBJISIETCSI HA  HArJSAHO-IPAKTHUYECKOM  YpOBHE,  OMHPAETCS
Ha HarjsaHOo-00pa3HOEe MbIlUIeHHEe oOy4Jaromuxca. bonbimas poidb  OTBOAUTCS
MPAKTUYECKON JEATEIbHOCTH, ONBITY, IKCIEPUMEHTY, MoennpoBanuio. OOyydaromuecs
3HAKOMATCA C T€OMETPUYECKMMHU (UrypaMu Ha IJIOCKOCTH W B IPOCTPAHCTBE, C UX
OPOCTEUIIUMU  KOH(PUTypalMsiMU, ydaTcid H300pakaTb HMX Ha HEJIMHOBAHHOU
U KJieTyaToi Oymare, pacCMaTpuBalOT UX MpocTeiiiime cBoicTBa. B nmponecce nzyuenus
HaTJSJHOW T€OMETPUHU 3HAHMS, MOMydYeHHbIEe O0YyYaroIMMUCA Ha YPOBHE HAYaIbHOTO
oO1ero 00pa3oBaHMsi, CACTEMATH3UPYIOTCS U paCIIUPSIIOTCA.

CornacHo yyeOHOMY IUTaHy B 5—6 KJlaccaxX M3y4yaeTcsl MHTETPUPOBAHHbBIN IPEAMET
«Maremarrka», KOTOPBIM BKIIOYAET apU(PMETHUYECKUN MaTepual M HaIJISIHYIO
TeOMETPHI0, a TaK)Ke MPOIEACBTHUECKHUE CBEICHUS U3 aireOpbl, 3JEMEHTHI JIOTHKH
Y Hayaja OMucaTesIbHOM CTaTUCTHKHY.

OO6miee yncio 4acoB, pEKOMEHIOBAHHBIX ISl U3yUYeHUsl MaTeMaTuku, — 340 yacoB:
B 5 kiacce — 170 yacoB (5 yacoB B Hefienio), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEINIO).
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COAEPKAHUE OBYUYEHUSA
5 KUIIACC

HarypaJjbHble ync/ia U HyJIb

HartypanbHoe wumcno. Psg nHarypampHbix umcen. Yucino 0. HM3o0paxenue
HaTypaJIbHbIX YHCE]I TOYKAMH Ha KOOPJUHATHOU (YUCIIOBOI) MPSIMOIA.

[lo3unuonHass cucrema cuucieHus. PuMmckas HyMmepanuss Kak IpuMep
HETO3ULIMOHHOM CUCTEMBI CUMCIIEHUs. [[ecsITuYHas cucremMa CUMCIICHUS.

CpaBHEHHME HATypaJIbHBIX YHCEJ, CPAaBHEHHME HATyPAJIBbHBIX YHCENI C HYJEM.
CrniocoOs1 cpaBHeHUA. OKpyTIIEHUE HATYypPATbHBIX YHCEIL.

CiioxeHne HaTypaJbHBIX YUCEJI, CBOMCTBO HYJISI IPU CJIOKEHUU. BbpluMTaHne Kak
JeicTBHe, O0paTHOE CIIOKEHUIO. YMHOXECHHE HATypaJbHBIX YHCEN, CBONCTBA HYJIA
U eIUHUIIBl NpU yMHOXKEeHUU. JlemeHue Kak JelcTBHe, OOpaTHOE YMHOXKEHHIO.
KomrmoneHTs! feficTBuid, CBSI3b Mex1y HUMU. [IpoBepka pe3ynbrara apupmMeTHIECKOTO
nevicteus. IlepemecTuTenbHOE W COYETATEIBHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS
Y YMHOEHHUSI, pacIpeieIMTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3oBanue OykB Ajisi O00O3HAUEHUS! HEU3BECTHOIO KOMIIOHEHTa W 3alHCH
CBOMCTB apu(METUUYECKUX JICHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie u cocTaBHBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenp ¢ HaTypaJgbHBIM IMOKAa3aTeNeM. 3alliCh YKMCIIA B BUJIE CYMMBI Pa3psIHBIX
CJIaraeMbIX.

HucnoBoe BrIpakeHUE. BpruncieHrne 3Ha4eHUN YUCIOBBIX BBIPAKEHUH, NOPSIAOK
BBIITOJIHEHUSA JeWCTBUU. Vcnonb30BaHME NIPU BBIYUCICHHUSX [EPEMECTUTEIBLHOTO
U COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXXEHHUS, PacHpeesInTeIbHOIO
CBOMCTBA YMHOECHHS.

poon
IIpencraBnenne o ApoOU Kak crocodOe 3amucu 4acTd BeMMYUHBL. OOBIKHOBEHHBIC

npobu. [lpaBuibHblE W HenpaBwibHbIE ApoOH. CMmelaHHas OpoOb, MPEACTaBICHUE
CMENIaHHOW ApoOH B BUJIE HENMPaBUIBHOW APOOM W BBIAEICHHE LEIOW YacTU 4Yuciia
U3 HeMmpaBWIbHOW ApoOu. M3o00pakeHune apoOeil TouykaMHd Ha YHCIOBOM MPSMOM.
OcHoBHoe cBoiicTBO apobu. Cokpamienue napoOei. IlpuBegeHue npoOu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHre W BbIYMTAaHHE JpoOed. YMHOXKEHHWE M JieJieHue JapoOeid, B3auMHO-
oOpaTHbIe podu. HaxokaeHue yacTu 1eaoro u 1esioro Mo ero 4acTu.

Hecstuunast 3anmuch JapoOeit. [lpencraBnenue AecATUYHOW JpoOM B BUJC
OObIKHOBEHHOU. M300pakeHne AEeCATUYHBIX ApoOel TOYKaMH Ha YHMCIOBOW MPSMOW.
CpaBHeHHUE JECATUYHBIX JPOOEH.

Apudmernueckue AEUCTBUS C AECATUUHBIMUA Ipo0sMU. OKpPYTIIEHUE EeCATUYHBIX
pooeit.



al d d d MMd d faTHUKA. O— JIC ac 7| v
CDCD,C ajibHasg pabouas mporpamma | Maremaruka. 5-9 knaccel (0a30BbIA YPOBEHB

Penienne TekcToBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apu(METHUYCCKHM CIIOCOOOM. PemieHue JormdecKux
3ama4d. Pemenune 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. M cmoiib3oBaHme
IIPU PEIICHUH 3a/1a9 TaOJIUIl U CXEM.

Pemenue 3anay, coaepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUYMUHBI: CKOPOCTD,
BpEMs, PACCTOSIHUE, II€HA, KOJHUYECTBO, CTOUMOCTh. EJMHUIIBI M3MEpPEHHUS: MAaccChl,
o0beMa, IIEHBI, PaCCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKIy €IUHHUIIAMU U3MEPECHUS
Ka)XJ101 BEJIMUMHBI.

Pelienne 0CHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBnenue TaHHBIX B BUAC TAOIHUII, CTOJIOUYATHIX JUATPAMM.

Haruasignasi reomerpust

Harnsaaeie npencraBieHust 0 Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YTOJI. IIpsMoi, oCcTpbIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JlnnHa oTpe3ka, METpUYECKHE €IWHUILI UIMHBL. JIJIMHA JIOMaHOW, TEPUMETP
MHOT'0yTOJIbHUKA. I3MepeHune 1 OoCTpOECHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpencraBiaeHus o (¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK,
IPSIMOYTOJILHUK, KBaAPAT, TPEYTOJIBLHUK, O PABEHCTBE PUTyp.

N3o0paxkenne ¢uryp, B TOM uucie Ha kierdaroil Oymare. Iloctpoenue
KOH(UTrypalmii U3 yacTeu npsiMoi, OKPY>KHOCTH Ha HEJIMHOBAaHHOMW U KJIeTYaToi Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIVIOB IIPSMOYTOJIBHHUKA, KBAIpaTa.

[lnomans IPSAMOYTOJIbHUKA u MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM 4Yucie (Uryp, M300pKEHHBIX Ha KJeT4aTtoi Oymare.
Enunuie1 u3MepeHus miiomaim.

Harnsinuele mpeacTaBiieHUsT O MPOCTPAHCTBEHHBIX (UTYpax: MNPSIMOYTOJIbHBIN
napasuienenunes, Kyo, MHororpanHuku. M3o0pakeHne mpocTelmx MHOTOTPaHHUKOB.
Pa3BepTku kyOa u napamienenunena. Cozganue Mojeneil MHOrorpaHHUKOB (U3 OyMmard,
MIPOBOJIOKH, TUIACTHIIMHA U APYTUX MAaTEPUATIOB).

O06bem MpsMOYTOJILHOTO Napaliiesenumnea, Kyoa. Enuauiisl usmepeHus: oobema.

6 KITACC

HartypaabHbie yuciaa

ApudmMernueckre ACUCTBUS € MHOTO3HAYHBIMH HATypajJbHBIMH YHCIIAMHU.
UwucnoBbie BBIPAKEHHUS, MOPSIOK JIEWCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonbp3oBaHue
OpU  BBIYUCICHUSX [EPEMECTUTEIBHOIO M COYETATEIbHOIO CBOWCTB CIIOYKEHHS
Y YMHOXEHHUSI, paclpeIeTUTEIbHOIO CBOMCTBA yMHOXKEHUSI. OKpyIJIeHUE HaTypaJbHbIX
YHCEJL.

Jlenutenu u KpaTHbIE YUCiIa, HAMOONBITUN OOIUIN NeTUTENh U HAUMEHbIIIee 0011Iee
KpatHoe. JleaMMOoCTh CyMMBI U Tpou3BeicHUS. JleeHre ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHass JApoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalleHue JapooOei.

CpaBHeHue u ymnopsaodyuBaHue ApoOei. PelieHwe 3amady Ha HaXO0XKIEHUE YaCTU
OT IeJIOr0 W WEeJoro mo ero 4actu. [[poOHoe uMClIo Kak pe3yiabTaT JelICHHS.
[IpencraBnenue aecATUUHOM JpoOU B BHUAE OOBIKHOBEHHOM JIpoOU M BO3MOKHOCTH
IpeacTaBieHus OOBIKHOBEHHOW IpoOM B BUAE JecATUYHOW. Jlecstuunbie apoOu
U METpUYecKas cuctemMa mep. ApudmeTnyueckue NEUCTBUS U YHUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JICCITHYHBIMU APOOSMHU.

OtHomenue. [lenenue B JaHHOM oTHoleHuH. Macira6, nponopuus. [Ipumenenue
IIPONOPLIMM IIPU PEIICHUH 3a1a4.

[TonsiTue mpoueHta. Beruucienue mpoiieHTa OT BEIMYUHBI M BEJIMYMHBI 1O €€
MPOIICHTY. BpIpa)keHWEe TPOIEHTOB JACCATHYHBIMUA JpoOsimu. Pemenue 3amau
Ha MPOUEHTHI. BbIpaxkeHue OTHOIIEHUS BEJIMYMH B MPOLIEHTAX.

IMosoxuTebHBIC M OTPULIATEIbHbIE YUCJIA

[TonoxurensHble W oOTpuLaTeNbHBIE YucHa. Llenpie uucna. Moaynb 4wucia,
reoMeTpudecKast HHTepnpeTamus MoayJss yucia. M3o0paxkeHue yncen Ha KOOPAUHATHON
npsmoil. YucnoBeie mpoMmexyTku. CpaBHeHue uucenl. ApudMeTHuecKue IehHCTBUS
C TOJIOKUTEIbHBIMU U OTPULIATEILHBIMA YU CIIAMH.

[IpssmoyrosibHass cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopAauHaTtel TOYKH
Ha IUIOCKOCTH, a0ciucca u opauHata. [loctpoenne Touek U GUryp Ha KOOpJAWHATHOU
IUIOCKOCTH.

BykBeHHBIE BBIpaKeHUs!

[IpuMeHeHne OyKB JJId 3alMCH MaT€MaTHUYECKUX BBIPAKEHHA W MPEIJIOKEHUU.
CpoiicTBa apupMeTHyeckux JAeUCTBUN. DByKBeHHBIE BBIPRXKEHHS U  YHUCIOBBIE
NOACTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, (GopMysbl IEpUMETpa W IUIOMIAAM MPSMOYTOJbHHKA, KBajapaTa, oObema
napajuiesienumnesa u kyoa.

Pemenue TeKCcTOBBIX 32124

Pemenne TekcTOBBIX 3a7a4 apu(METHYECKUM CIIOCOO0OM. PerieHue JormdecKux
3a1a4. Pemmenue 3amay mepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ana4, cogepKammx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYHUHBL: CKOPOCTb,
BpeMsI, PacCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOUMOCTb, ITPOU3BOIUTEIBHOCTD, BpeMsl, 00beM
paboThl. EquHuiibl U3MEpeHus: MacCchl, CTOMMOCTH, PACCTOSIHUSI, BPEMEHU, CKOPOCTH.
CBs3b MEXy €AMHULIAMUA U3MEPEHUS KaXK10M BEJTUYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHEM, MPOMNOPUHOHAIBHOCTBHIO BEIWYUH,
IPOIICHTAMH; PEIICHHE OCHOBHBIX 33J1a4 Ha IPOOU U MPOIICHTEHI.

Ouenka W TIpUKUAKA, OKpyrjeHwe pe3yabrata. CocTaBiieHHE OyKBEHHBIX
BBIPAKECHUH MO YCJIOBUIO 3a]1a4H.

[IpencraBieHre MaHHBIX C TIOMOMIBI0 Tabmui, w guarpamm. CronOdarbie
IarpaMMbl: YTEHUE U TOCTpOCHUE. UTeHNE KPYrOBbIX THArpaMM.
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Harasianas reomerpust

Harnsanele npencrabiienuss 0 purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE3OK,
Jqy4, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb,
KpYT.

B3anmuoe pacnosokeHue AByX NPSMBIX Ha IUIOCKOCTH, NMAapAJIIEIbHBIE MPSMBIE,
NEPIEHANKYJIISIPHBIE NpsiMbIe. MI3MepeHne pacCTOSTHUIN: MEKIY IByMsI TOUKAMH, OT TOUKH
110 TPSIMOM, JUTMHA MapIIpyTa Ha KBaJAPAaTHOU CETKE.

N3mepeHre © MOCTPOECHHWE VYIJIOB C IOMOLIBIO  TpaHcHoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBINA, MPSAMOYTOJbHBIA, TYOYTOJIbHBIN, PaBHOOEIPEHHBINH,
PaBHOCTOPOHHUI. YeThIpEXyTOJIbHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. I IpsIMOYTrOJIbHUK,
KBaJpaT: MCIOJb30BAHUE CBOICTB CTOpPOH, VIJOB, jauaroHainei. M3o0paxxeHue
reOMETPUUYECKUX (QUTYp Ha HEJIMHOBAHHOW OyMare C HCIOJIb30BAHUEM IUPKYJIA,
JUHENKH, YyroJdbHUKa, TpaHcnoptupa. [locTpoenus Ha kieTyaToil Oymare.

[lepumerp MHoroyrompHuka. [loHsATHE TUIOMIAMM (QUTYpBI, €TUHUIBI U3MEPEHUS
wiowaau. [IpubnuxkeHHoe n3mMepenue miomaan Guryp, B TOM 4Mclie Ha KBaJpaTHON
cetke. [IpubnmxeHHoe u3MepeHne JUIMHBI OKPY>KHOCTH, IIJIOLIaANd KpyTa.

CummeTpus: LIeHTpajibHas, OCEBas U 3€pKaJIbHAsi CHMMETPUU.

[TocTpoeHre cuMMETPUYHBIX QUTYP.

Harnsansie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: nmapasuiefnenumnes, Kyo,

npu3Ma, nupammuaa, KoHyc, MIIMHAP, map u chepa. M3o0pakeHue npocTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, IUIMHpA U KoHyca. Co3nanue Mojenen
POCTPAHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTHX MaTE€PUasoB).

[TonsitTue oObema, emauHUIBI H3MepeHuss obObema. OObeM MTPSAMOYTOJIBLHOIO

napajuienenumnesaa, Kyoa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pPE3yJBTaTBl OCBOSHHUS TPOrpaMMBlI Y4YEOHOTO Kypca K KOHITY
oOyueHus B 5 Kjacce.

Yucaa v BBIYUCTICHUA

[TonuMaTe ¥ MPaBHILHO YHOTPEONATh TEPMHHBI, CBSI3aHHBIE C HATypajIbHBIMH
YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHMBaTh M YNOPSAOYMBATh HATypajbHbIE YKCIA, CPABHUBATh B MPOCTEUIINX
Cily4asix OOBIKHOBEHHBIE IpOOU, JECATUUHBIE JPOOH.

COOTHOCUTH TOUKY HAa KOOPJIMHATHOM (YHMCITIOBOM) MPSMOI C COOTBETCTBYIOIIUM €i
YUCJIOM U M300pa)kaTh HATypaJibHbIE YMCJIA TOYKAMHU Ha KOOPJUHATHOM (YHCIIOBOM)
MPSIMOM.

Bommonasate  apudmerwdeckue  IEWCTBHS ¢ HATypajJbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUILUX CITyHasIX.

BrinonHITh TPOBEPKY, TPUKUAKY PE3YJIbTaTa BEIYUCICHUH.

OKpyriaTh HaTypaJIbHbIE YHCTA.
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PemieHne TeKCTOBBIX 3a/1a4

Pemarp TekcToBble 3amaud  apu(PMETHUYECKHMM CIOCOOOM U C TOMOIIBIO
OpPraHU30BAHHOI'0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BApUAHTOB.

Pewate 3amaun, conepskaiue 3aBUCUMOCTH, CBS3bIBAIOLIUE BEIUYHHbBI: CKOPOCTb,
BpEMSI, PACCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aMKCH, CXEMBbI, TAOIUIIbI, 0003HAYEHUS IPU PELICHUH 3a7ay.

[Tonb30BaThCcsi OCHOBHBIMU €IWHUILIAMH W3MEPEHHUsSI: LEHBI, MACChl, PacCTOSHUS,
BPEMEHU, CKOPOCTH, BbIpaXKaTh OJIHU €IMHUIIbI BEJIMYUHBI YEPE3 IPYTHE.

W3Bnekarb, aHaIM3UpPOBATh, OLEHUBATh HWH(MOpPMALUIO, MPEICTaBICHHYIO
B Ta0nuIe, Ha cTON0YaTON AuMarpaMme, MHTEPIIPETUPOBATH MPEICTABICHHbIE JaHHBIE,
UCII0JIb30BAaTh JAHHBIE TIPU PELICHUU 33]1a4.

Harasanas reomerpus

[Tonp30BaThCsSI TEOMETPUUECKUMH TIOHATUSMU: TOUYKA, MpsMasi, OTPE30K, JIyd, yrodi,
MHOT'OYT'OJIBHUK, OKPYHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, UMEIMUX G(opMy
M3YUYEHHBIX TEOMETPUUYECKUX (QUTYP.

Hcnonb3oBaTh TEPMUHOJNOTHIO, CBSI3aHHYKO C YyriaMH: BeEpIIMHA CTOpPOHA,
C MHOTOYT'OJIBHUKAaMH: YTOJi, BEpILIMHA, CTOPOHA, TUAaroHallb, C OKPYKHOCTBIO: paJinyc,
TUaMeTp, LEHTP.

N3o0paxkats n3ydeHHbIC TeOMeTpuUecKre GUTYpPhl HA HEIMHOBAHHOW U KJIETYATOU
OyMare ¢ IOMOLIBIO LIUPKYJIS U JTUHEUKU.

Haxonute nmimHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C TMOMOLIBIO
JIMHEWUKHU, CTPOUTH OTPE3KH 33IAaHHOU JJIMHBI; CTPOUTH OKPYHOCTh 33JJaHHOT0 pajiuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIUIOB MPSMOYTOJIbBHUKA, KBajapara ISl UX
MOCTPOCHMU S, BBIYUCIICHUS TJIOIAN U IEPUMETPA.

BorancnsTs mepuMeTp u miiomaab KBaipara, psMOoyrojbHUKA, GUTyp, COCTaBICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM 4nciie (GUryp, n3o0paxeHHbIX Ha KJIETUaTON Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUYECKHMH E€IUHULAMUA HU3MEPEHUS JIJIMHBI,
IJIOIA/IA; BBIPAYKATh OJIHU €IMHUIBI BEJTUYMHBI Uepe3 APyTHE.

Pacnio3naBatpe mapasienenurmnesn, Ky0, UCIOIb30BATh TEPMUHOJOTHIO: BEPUINHA,
pedpo TpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUSI TTapasuIelenuIesna, Kyoa.

Beruncnate o0beM KyOa, mMmapajvienenurnesa MO0 3aJaHHBIM — U3MEPEHHSIM,
MOJIb30BaThCA €JUHULIAMU U3MEPEHUS 00beMa.

Pemate  HecnokHple 3ajauM  HAa  U3MEPEHHE T'EOMETPUUYECKHX  BEJIMYMH
B MPAKTUYECKUX CUTYAIIUSX.

[IpenMeTHbIE pe3yabTaThl OCBOCHHS TPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce.

YucJia ¥ BLIYHCIEHUS

3HaTh M TOHUMATh TEPMHHBI, CBS3aHHBIE C PaA3JIMYHBIMHA BHIAMU YHCEN
1 CIoco0aMu HUX 3aIuCH, TePEXO0UTh (€CIM 3TO BO3MOXKHO) OT OJHOW (POPMBI 3amucH
yuciia K Apyrou.
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CpaBHMBATh U YIIOPSAA0YUBATH 1IEJIbIE YN CIIA, OOBIKHOBEHHBIE U IECITUYHbIE IPOOH,
CpaBHUBATh YMCJIa OJHOI'O U Pa3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE M IMCbMEHHBIE IPUEMBI, apu(METUUECKUE TEHCTBUS
C HaTypaJbHBIMU M LENBIMU UYHUCJIAMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIpOOSMH,
II0JI0KUTEIIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMU.

BprunciATe 3HaYEHUsI YMCIIOBBIX BBIPAKEHWM, BBINOJHATH NPUKUAKY U OLICHKY
pe3ylibTaTa BBIYMCICHUH, BBIIOIHATH MpPeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apU(PMETHIECCKUX JICHCTBHIA.

COOTHOCUTh TOYKY HAa KOOPJIWHATHOW NPSIMOM C COOTBETCTBYIOUIUM €W YHCIIOM
1 U300pakaTh YyuciIa TOYKAMU Ha KOOPJAMHATHON NPSIMOW, HAXOUTh MOYJb YHCIIA.

COOTHOCUTH TOYKH B NMPSIMOYTOJIbBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMH ITOU
TOYKHU.

OKpyrJIaTh Leble YhClia U IECATUYHbIE JPOOH, HAXOAUTH MPUOJIMKEHUS YHCETL.

Yuc/ioBbIe U 0yKBEHHBIE BbIPAKEHUA

[lonumars W ynoTpeOssITh TEPMHHBI, CBSI3aHHBIE C 3aIUCBI0 CTENEHM 4YHCIA,
HaxXOAMTh KBagpaT M KyO YmWcia, BBIYUCIATH 3HAUYEHUS YHCIOBBIX BBIPAXKECHUH,
CoZIepKaIMX CTEIEHHU.

[Tonp30BaTbCsl INpU3HAKAMM JEIMMOCTH, PACKIAAbIBATh HATypAJIbHBIE 4YHUCIA
Ha IIPOCTBIE MHOKUTEIIH.

[Tonb30BaTbcst MacITaboM, COCTABISITh MPOMOPLIUU U OTHOILICHHUSL.

Hcnonb3oBarh OYKBBI Ui OOO3HAYEHMsS] 4YMCEN MPH 3alMUCH MaTeMaTHYEeCKHX
BBIPAQXKEHUM, COCTaBIISITh OyKBEHHbIE BbIpaXEHUS M (HOpPMyIbl, HAXOAUTh 3HAYEHUS
OYKBEHHBIX BBIPXKEHU, OCYILIECTBIISSI HEOOXOAUMbIE TTOJICTAHOBKH M MPE0OpPa30BAHMUS.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32/1a4

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 337241 apU(PMETUUECKUM CITIOCOOOM.

Pewars 3amaum, CBA3aHHBIE C OTHOLICHHEM, MPONOPLHUOHAIBHOCTHIO BEIWYMH,
MpOIIEHTAaMHU, PeIaTh TP OCHOBHBIC 3a/1a4d Ha JPOOU U MPOIEHTHI.

Pemiats 3amaun, conepxaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBL: CKOPOCTD,
BpeMsl, pacCTOSIHME, II€HA, KOJIUYECTBO, CTOMMOCTbH, MPOWU3BOJUTEIHLHOCTh, BpEMS,
oO0beMa paboThl, HCMOIB3YyS apuMeTHuecKue JEHCTBUSA, OLEHKY, MPUKHUIKY,
MOJIb30BATHCS EAUHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYMH.

CocraBnsiTh OYKBEHHBIE BHIPQXKEHHUS 110 YCIIOBHIO 3aIa4H.

N3Bnekats nHpOpMalnio, MpeACTaBICHHYIO B Ta0IMIIaX, Ha IMHEWHOH, CTOJI0YaTON
WM  KPYroBOM  JuarpaMMmax, HHTEPIPETUPOBATH  NPEACTABICHHbIC  JIAHHBIE,
HCIIOJIb30BaTh JAHHBIE TPU PEIICHUH 33]1a4.

[IpencraBnsaTe uHGOPMAIIHIO C TTOMOITHIO TAOHIT, TMHEHHOW M CTOIOYATOM rarpaMM.

Harnsignasi reomeTpust

[IpuBoauth mpuUMEpPsl OOBEKTOB OKPYXKAIOUIET0 MHpa, HUMERIMX GopMy
M3YUYEHHBIX TEOMETPUICCKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX
¥ CUMMETPUYHBIX QUTYP.
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N300paxarh ¢ MOMOIIBIO LUPKYJS, JIUHEHKH, TPAHCIOPTHPA HA HEJIMHOBAHHON
U KJeTyaTol OyMare M3y4eHHbIE IUNIOCKUE T€OMETPUYECKUE (PUIypbl U KOH(UTYpaLUH,
CUMMETpPUYHBIE (PUTYPBHI.

[Tonb30BaTbcsi TE€OMETPUUYECKUMHU MOHSTUSIMU: PAaBEHCTBO (UTYp, CUMMETpHUS,
HCIIOJB30BaTh TEPMHUHOJOTHIO, CBSA3aHHYIO C CUMMETPHEH: OCh CHUMMETPUHU, LEHTP
CUMMETPUH.

HaxonuTpk BeIM4YMHBI yTII0B H3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, NOJIb30BATHCS IIPU PELICHUM 3a7ad IpagyCHOM MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEkKAX OCTPBIU, IPSAMOU, pA3BEPHYTHIN U TYIIOH YIJIBL.

Bpuncnares  QMHY JIOMaHOM, IIEPUMETP MHOTOYIOJIBHHMKA, TOJIb30BATHCS
€IUHULIAMU WU3MEPEHUs JUIMHBI, BBIPAKATh OAHU EIMHMIBI U3MEPEHUS IUIMHBI 4Yepes
IpyTHE.

Haxomuth, HCHONIB3ys 4YEPTEKHBIE HUHCTPYMEHTBI, PACCTOSHHUS: MEXKIY IBYMs
TOYKaMH, OT TOUYKHU 0 NPSIMOM, JUIMHY ITyTH HA KBAJIPaTHOM CETKE.

BoruucnaTs miomaas GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BATh
pazOueHre Ha  NPSIMOYTOJbHMKH, Ha  paBHBIC ¢urypsl,  JOCTpauBaHue
0 TPSMOYTOJIbHUKA, IOJb30BaThCS OCHOBHBIMHU E€IMHUIIAMU W3MEPEHUS IUIOIIA/IH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHE.

Pacnio3naBate Ha MOAENAX U U300PAKEHUSIX NUPAMUAY, KOHYC, IMIIMHJIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N3006paxkaTh Ha Ki1eTyaTol Oymare npsMOYTroJbHbIA NMapauieienune.

Boruncnate 00beM NpSAMOYTOJIBHOTO Mapaienenunena, Ky0a, IONb30BaThCs
OCHOBHBIMM €IMHUIIAMU U3MEpPEHUsl 00beMa;

Pemare HecnokHblE 3aJa4M  HAa HAXOXKJACHUE TE€OMETPUYECKUX BEJIWYMH
B [IPAKTUYECKUX CUTYaLHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OCHOBHBIE BUJIBI JICSITEILHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB CoJlepKaHue
HarypanbsHble yncia. 43 Jecarrnanas Yurtath, 3aNIUCHIBATH, CPABHUBATHL HATYpaJIbHbIC YHCIIA;
JlelicTBUS C HATYpAJIbHBIMU CUCTEMa CUUCJICHUS. | MPeNJaraThb U 00CyKAaTh CIIOCOOBI YIIOPSIOYMBAHUS YHCEIL.

qHrcCJIaMu

Psn HaTypanbHbIX
YHCEIL
Harypanbnsbii psi.
Yucno 0.
HarypanbHble uncia
Ha KOOPJAUHATHOU
IIPSIMOA.

CpaBHeHue,
OKPYIJICHHE

HATYpPAJIbHBIX YUCETL.

Apudpmerndeckre
JICUCTBUSA

C HATypaJbHBIMU
yuciiamu. CBoucTBa
HYJIS TIPU CIIOKEHUU
1 YMHOXXEHUH,
CBOMCTBA €IUHUIIBI
MPU YMHOKEHUHU.

N300pakaTh KOOPAMHATHYIO IPSIMYI0, 0TMeYaTh YKCIIA
TOYKaMH Ha KOOPJAUHATHOW MPSIMOM, HAXOAMTh KOOPANHATHI
TOYKH.

HccaenoBath CBOMCTBA HATYpaIBHOTO psAna, uncen 0 u 1
IIPH CJIOKEHUU U YMHOKECHUU.

Hcnosb30BaTh NPaBHJIO OKPYIVIEHUS HATYPaAJIbHBIX YHCEIL.
BeinotHATH apupMeTnyecKne 1eMCTBUA C HATYPAIbHBIMU
YUCIaMU, BBIYUCIATH 3HAYCHUS YACIIOBBIX BBIPAXKCHUN

CO CKOOKaMM U 0€3 CKOOOK.

3anuchIBATH IPOU3BENCHNUE B BUJE CTCIICHH, YUTATH
CTENIEHU, HCI0JIb30BATh TEPMUHOJIOTUIO (OCHOBAHUE,
MI0Ka3aTellb), BBIYMCIAATH 3HAYEHUS CTEIICHEM.

BbINOJHATH NPUKUAKY M OLEHKY 3HAaYECHUN YHCIIOBBIX
BBIPAXCHUH, MPEAJIAraTh U IPUMEHATh IIPHEeMbl IPOBEPKH
BBIYUCJICHUN.

Hcnosb30BaTh NPU BHIYMCICHUAX IEPEMECTUTEIIBHOE

Y COYETATEIIbHOE CBOWCTBA CIIOKECHHS U YMHOXKECHHUS,
pacrpenenuTeIbHOE CBOMCTBO YMHOXKEHHUS; (POPMYIHPOBATH
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[lepemecTurenbHOE
1 COUYETATEIbHOE
CBOWCTBA CJI0KECHUS
1 YMHOXXECHUS,
pacrnpeenuTebHOoe
CBOMCTBO
YMHOKCHHSL.
Jenurenu

Y KpaTHBIC YHMCIIa,
Pa3JI0KEHUE YnCa
Ha MHOHUTEJIU.
Jlenenue

c ocratkoM. [Ipocteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHn

C HaTypaJIbHBIM
MOKA3aTEJIEM.
Yucnosbie
BBIPAKEHUSI;
MOPSAJOK JEHCTBUM.
Pemenue TeKCTOBBIX
3a71a4 Ha BCE
apudmernueckue

U MPUMEHSATh MPaBUJIa TpeoOpa3oBaHUs YUMCIOBBIX
BBIPAKEHUI HAa OCHOBE CBOMCTB apu(hMETUUECKHUX ICUCTBUIA.
HccaenoBaTh YnCIIOBbIE 3aKOHOMEPHOCTH, BHIABUTATH

1 000CHOBBIBATH rUNOTE3bI, (OPMYIMPOBATH 0000 LIEHUS
U BBIBOJbI 110 PE3YJIbTaTaM MNPOBEJICHHOTO UCCIIEIOBAHUS.
@opMyIMpPOBATH ONpeaeeHusl ICTUTENS U KPaTHOrO,
HAa3bIBATH JICJIUTEIM U KPATHBIC YUCTIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YHCIIA; (POPMYJIMPOBATH

U IPUMEHSTh NPU3HAKHU JCIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YHCIIA HA TPOCTHIE
MHOHUTEIN; HAXOAUTh OCTATKHU OT JACJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKa3bIBAHUS

O HaTypaJIbHbIX YHUCJIaX, MPUBOAUTH MPUMeEPbI

U KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHMUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAaX HaTypPAJIbHBIX YUCEIL.
KoncTpynpoBaTh MaTeMaTHYeCKHE NMPeII0KEHUS

C MIOMOIIBIO CBSI30K «H», «HIIN», KECIIH. .., TO...)».

PemaTh TeKCTOBBIC 3a/1aUn apU(IMETUUECKUM CIIOCOO0M,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXy BeIMUMHAMU (CKOPOCTh,
BpEMs1, PACCTOSHHE; LIEHA, KOJIMYECTBO, CTOMMOCTb H JIp.):
aHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepedopMyIUpPoBaTh yCIOBUE, H3BJIEKATh HEOOXOIUMbIC
JAaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYNHAMH,
CTPOMTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MopaeanpoBaTh X0/ pEUICHUS 3a1a41 C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha JBUKECHUE
Y TTIOKYTIKU

CXEMBI, TaOJIMIIEL.

IIpuBoauTH, pa3dupaTh, OLEHUBATDH PA3JIMYHBIC PEIICHMUS,
3allMCH PEIIEHUHA TEKCTOBBIX 3a/1a4.

Kpurnuecku oneHMBAThH MOJIy4YCHHBIN PE3YyJIbTaT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLIMOKH.

PemaTtsh 3a1auu ¢ moMoIIbio mepedopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCH C HCTOPHUE pPa3BUTHUS apUPMETUKH

Harnsiinas reomerpust.
JInHUM Ha IIIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JTyH.
Jlomanas.
N3mepenune mmHbI
OTpe3Ka,
METPUYECKUE
€AUHULIBI
VU3MEpPEHUS JUINHBI.

OKpY»KHOCTB U KpYT.

[IpakTueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. [Ipsamoi,
OCTpPBIN, TYIION

Y Pa3BEPHYTHIN
yribl. I3mepenue

Pacno3naBaTh Ha yepTexax, pUCyHKaxX, OMUCHIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300PaKkaTh C IIOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyY,
YTOJ1, JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATHHOTO
MUpa, UMEIOIINX (OPMY U3yUYECHHBIX (DUTYD, OLIEHUBATDH UX
JIMHENHBIE Pa3MEPBI.

HUcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHNUS: H3MEPATh JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOU JIJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTH 33JAHHOTO paauyca.
H300pakath KOHPUTYypaLK TEOMETPUUYECKUX (PUTYP

13 OTPE3KOB, OKPYKHOCTEM, NX YACTEW HA HEJTMHOBAHHOU

U KJIeT4aToil Oymare; npeajiararb, OMUCHIBATH U 00CYKIATh
CI0CO0BI, AJTOPUTMBI IIOCTPOCHUS.

Pacno3naBaTh u u300paskaTh Ha HEJIMHOBAHHOM
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YTJIOB.
[IpakTueckas
pabora
«Iloctpoenue
YTIIOB»

U KJIeT4aToi OymMare npsiMoi, OCTPBIN, TyIOH, pa3BepHYTHIMI
YIJIbl; CPABHUBATH YIJIbL.

BouI4MCIsITH 1JIMHBI OTPE3KOB, JOMAHbIX.

IloHuMAaTh U MCNOJIB30BATH NPHU PelICHUN 33124
3aBMCHMMOCTH MEXKly EANHUIIAMU METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BbIPAKATh JUIMHY B PA3JIMYHBIX €UHULIAX U3MEPEHUS.
HccaenoBath Gurypsl 1 KOHQUTypauu, UCIONb3Ys

1M (poBbIE pecypchbl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [TpaBusbHbIE
U HETIPaBUJIbHBIC
npobu. OcHOBHOE
CBOMCTBO JIpOOH.
CpaBHenue apoOei.
CnoxeHnue

Y BBIYMTAHHE
OOBIKHOBCHHBIX
npobeit. CMmernanHas
Jpo0Ob. Y MHOXKEHHUE
U JIeJICHUC
OOBIKHOBCHHBIX
npo0eil; B3auMHO-
oOpaTHbIe Ipo0Hu.
Penienne TekCTOBBIX
3a/1a4, COJepIKaIIuX
npobu. OCHOBHBIE

MopaeaunpoBath B rpaduieckoii, mpeAMEeTHON Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHUS U CBOWCTBA, CBSI3aHHBIC

C OOBIKHOBEHHOM 1pOObIO.

YuraTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
IperaraTtb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yHOPSA0OYUBAHUS IpOOEii.

N300pakaTh 0ObIKHOBEHHBIE APOOU TOUKAMU

Ha KOOPAMHATHOM NPSIMOU; HCIOJAb30BATH KOOPIMHATHYIO
IPSIMYIO JUIsl CpaBHEHUS 1po0ei.

®opmMyJIHpPOBaATH, 32ANMCHIBATH € IOMOLIBI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM ApOOH; HCIOJIB30BATH OCHOBHOE
CBOMCTBO JIpoOU J1JI COKpAILICHUS ApOoOei U MpUBEACHUS
JpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacraBasiTh CMELIAHHYIO APOOb B BUJI€ HEMPABUIBHON

Y BBIJIEJIATH LIETYI0 YaCTh YKCia U3 HENIPaBUIIBHOM 1po0u.
BoinoJHATh apupMeTHIecKue 1eiicTBUS

C OOBIKHOBEHHBIMU IPOOSMHU; MPUMEHATH CBOICTBA
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3a/1a4u Ha JIPOoOH.
[Ipumenenue OykB
JUTS 3aITCH
MaTeMaTHYCCKUX
BBIPAKECHUM

Y NPEIJIOKECHU N

apu(METHIYCCKUX ICUCTBUIN TS palliOHAIA3AI[UN
BBIUHCJICHUN.

BbINOJIHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BEIYMCIICHUN;
NpeiaraTtb U NPUMEHATh NPHUeMbl IPOBEPKHU BbIYHMCIICHUN.
IIpoBoauTh MccieI0BAHUS CBOMCTB Ipo0Oeii, onupasich

HA YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUN.

PemaTh TEKCTOBBIE 331a4u, COJIEpKalLME APOOHbBIE TaHHBIE,
Y 33/1a4M Ha HaXO0KJICHUE YaCTH LIEJIOT0 U LEJIOT0 110 €ro
YacTH; BBISIBJISTH HX CXOACTBA M Pa3iu4usi.
MoaeaupoBaTth X0/ pEIICHUS 33/1a4U C [IOMOILIBIO PUCYHKA,
CXEMBbI, TAOJIHUIIBI.

IIpuBoauTH, pa3dupaTh, OUEHUBATH PA3IMYHBIEC PEILICHNUS,
3aIIMCH PELICHUI TEKCTOBBIX 3a7ad.

Kpurnyecku oneHUBATH IOJyYEHHBIN pE3YNbTAT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLIMOKH.
3HAKOMUTBHCH C HCTOPHUE pa3BUTUA apUPMETUKI

Harnsgnas reomerpust.
MHOIrOyroJbHUKH

10

MHOroyrosbHuKH.
YeTsIpexyrobHUK,
IIPSAAMOYTOJIBHUK,
KBajpar.
IIpakTyeckas

OnuceIBaTh, HCNOJb3yH TEPMHUHOJIOTHIO, H300pPaKaTh

C IIOMOIIIBIO YEPTEHKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMark MHOTOYT'OJIbHUKH.

IIpuBoaAUTH MPpUMeEPbI 0OBEKTOB PEATHLHOTO MUPA, UMEIOLINX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAApaTa,
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pabora
«ITocTtpoenne
MPSIMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpPOHAMHU

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroybHUK.
[1nomans

Y IEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB,
€IMHUIIBI
M3MEPEHUS
TJIOLIA/IH.
[Tepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OLIEHUBATh UX JINHEHHBIE pa3MepBbl.
BbI4ucJIsATh: IEpUMETP TPEYTOJIbHUKA, IPSIMOYTOJIBHUKA,
MHOTI'OYTOJIBHUKA; TUIOIIAb PSAMOYTOJbHUKA, KBagpaTa.
M300pakaTh OCTPOYTOJIbHBIE, IPSMOYTOJIBHBIE

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouthb Ha HEJIMHOBAaHHOM U KJIETYaTOM Oymare KBajapaT
Y IIPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBars cBOCTBA IPAMOYIOJIBHUKA, KBAaApaTa IyTEM
HKCIIEPUMEHTA, HAOJIIOJCHU S, U3MEPEHUS, MOJIEIINPOBAHNS;
CpPaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTs MaTeMaTH4YeCKHE NPEII0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN, «JTF000I.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHUKaX, IPUBOAUTH MPUMeEPbI

Y KOHTPIPHUMEDHI.

HccaenoBath 3aBHCHUMOCTD IUIOLIAAN KBAAPATa OT JJIMHBI
€ro CTOPOHBL.

Hcnosb30BaTh CBOMCTBA KBaAPATHON CETKU AJISI TIOCTPOEHUS
¢buryp; pa3duBaTh NpsIMOYroJbHUK Ha KBaJPaThI,
TPEYTrOJIbHUKHU; COCTABJIATH QUTYPBI U3 KBAJIpaTOB

U IPSIMOYTOJIbHUKOB M HAXOAUTH UX IJIOLIAb, pa30UBaTh
¢burypsl Ha IPSIMOYTOJILHUKH U KBAAPAThl U HAXOIUTH UX
IUIOIIA/Ib.

BeipaxkaTh BEIMUMHY IUIOMIAAN B PA3JIMYHBIX €IMHUALIAX
U3MEPEHUsI METPUYECKON CUCTEMBI MEp, IOHUMATh

U MCII0JIB30BATh 3aBUCHMOCTH MEXIY METPUUECKUMHU
eAVMHULIAMHU U3MEPEHUS IIJI0IAIN.
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3HAKOMMTBHCH C MPUMEPAMM NPUMEHEHMS TUI0IAIN
Y TIEPUMETPA B MPAKTUYECKUX CUTYaLIHSX.

PemiaTe 3agaum U3 peanbHON )KU3HU, NPeAJIararb

1 00CYKIATh Pa3JIMYHbIE CIIOCO0BI PEUICHUS 3a/1a4

JlecsiTuunblie ApoOu
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JlecsTu4Has 3aMucCh
npobeii. CpaBHEHHE
JECATUIHBIX
TpoOeit.

JlencTBust

C JIECATUYHBIMU
JIPOOSIMHU.
Okpyrienue
JCCATUYHBIX
Tpooeit.

Pemenne TekCcToOBBIX
3a/1a4, COAEPIKAITUX
npobu. OCHOBHBIE
3aJ1ayy Ha Apoou

IpeacTaBasiTh JECATHYHYIO IpOOb B BUJIE OOBIKHOBEHHO,
YUTATH U 3aNUCHIBATH, CPABHUBATH JICCATUYHBIC APOOH,
npeajaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSATOYMBAHUS JECATUIHBIX TPOOCH.

HN3obpakaTth necaTUIHBIC POoOU TOUKAMU Ha KOOPIMHATHOM
MIPSMO.

BoISIBASTH €X0ACTBA M PA3JIMUYMA IPABIIT apU(PMETUUECKUX
JIEVUCTBUM C HATYPaJIbHBIMU YUCIAMH U JECITUYHBIMU
JTpoOsiMU, OOBICHSITh UX.

BoInoaHaTh apudMeTHIeCKUe NEUCTBUS C ECITUUHBIMU
JIpoOsIMU; BBINOJHATH MPUKHAKY U OIlEHKY pe3yJibTaTta
BBIYMCJICHUMN.

IIpuMeHATH cBOIicTBA apu(hMETHIECKUX JEHCTBHIMA

JUISL palliOHAIN3alNY BEIYUCIICHUH.

[IpuMeHATH NPABUIO OKPYIJIEHHUS JIECITUYHBIX APOOCH.
IIpoBoauTh HCCAEA0BAHMS CBOMCTB ACCATUYHBIX IPOOEH,
ONHPASCh HA YUCIIOBBIEC IKCIIEPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMITBIOTEPA), BBIABUIATH THIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMSL.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH NMPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPULIAHUS BICKA3bIBAHUIA.
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Pemath TeKCTOBBIC 3a71a4u, COAEpKAIIUE TPOOHBIE TaHHBIE,
Y Ha HaXO0XKJI€HUE YaCTH LEJI0r0 U LEJOro 0 €r0 YacTH;
BBISIBJIATH UX CXO/ACTBA U Pa3Iu4us.

MogaeaupoBaTh X0/ pELICHUS 3a1a4H C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINILIBI.

IIpuBoauTH, pa3doupaTb, OEHUBATH PA3JINYHBIC PEILICHNUS,
3aIMCU PENIEHUH TEKCTOBBIX 3a1a4.

OnepupoBaTth IpOOHBIMU YHCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYaLIHSIX.

Kpurnyecku oueHuBaTH IMOJyYEHHBIN PE3YIIBTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOIUTh OLIMOKH.
3HAKOMUTBHCA ¢ UCTOPHEi pa3BUTHS apUPMETUKU

Harunsignas reomeTpusi.
Tena u ¢purypsl
B IIPOCTPAHCTBE

MHOrorpaHH1KH.
N3o6pakenue
MHOTOI'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TEN.
[IpssMOyTONIBHBIN
napajienenunes,
Ky0. Pa3BepTku ky0a
Y napajuieienuIie1a.
[IpakTrueckas
pabota «Pa3BepTka
KyOay.

Pacno3naBaTh Ha 4YepTe:Kax, pUCYHKAX, B OKpPYKaloleM
MHpe [IPSMOYTOJIbHBIN Napajienenumnes, Kyo,
MHOTOI'PAaHHHUKH, ONMCHIBAThH, HCI0JIb3Y TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEHHBIE pa3MEPBI.

I[IpuBoauTH NpUMeEPHI 0OBEKTOB PEATBHOTO MUPA, UMEIOIITUX
(opMy MHOTOI'PaHHMKA, IPSIMOYTOJIBHOT0 NapaJlyIeIeNHIea,
KyoOa.

N300paxkaTth KyO Ha KjIeTUaTON Oymare.

HccaenoBath cBOMCTBA KyOa, MPSIMOYTOJIBHOTO
napajuienenuneaa, MHOrorpaHHUKOB, HCIIOJIb3Y sl MOJEIH.
Pacno3naBaTh 4 H300pakaTh pa3BepTKH KyOa

U TIapaJijiesienure/a.

MopeaupoBath Ky0 U mapasuienenures 3 OyMmard v podnx
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O6neM kyOa,
MIPSIMOYTOJTBHOT'O
napaienenumneia

MaTepPHUaIoB, 00bACHATH CIIOCO0 MOJACITUPOBAHMUS.
Haxoauth n3MepeHusi, BBIYMCJIATH IUIONIA]Ib TOBEPXHOCTH;
o0beM Ky0Oa, MpsIMOYTOJILHOTO TIapajlieNIeuNea;
HCCIIeI0BATh 3aBUCUMOCThL 00beMa Ky0a OT JJIMHBI €70
pebpa, BBIABUTATh U 000CHOBBIBATH THIIOTE3Y.
Ha0aoaaTh 1 NPOBOANTH AHAJIOTHH MEX1Y NOHATUSIMU
IJI0IIAIU ¥ 00beMa, TIepUMeTpa U TUIONIAH TTOBEPXHOCTH.
Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BHICKA3bIBAHU S

O MHOT'OT'PaHHUKAaX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3a1a4um 13 pearbHON KU3HU

[ToBTOpEeHue 1 06001IIeHE

10

[loBTOpEHNME
OCHOBHBIX NOHATHUH
1 METOJ0B Kypca

5 KJacca,
0000111eHNE 3HAHUN

Bouruncasith 3Ha4YCHUS BBIPAXKECHUH, COJCPKAILLINX
HaTypalbHbIE YMCIa, OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH,
BBITIOJIHSATH MPEe0Opa30BaHUS YHCET.

Bri0upaTh cnocod cpaBHEHUs YUCEN, BBIUUCIICHHUI,
NPUMEHSITh CBOIiCTBA apU(METHICCKUX JEeHCTBUI

JUISL pallMOHAIN3ALNY BEIYUCIIEHU M.

OcyumecTBJIsATH CAMOKOHTPOJIb BBITIOJIHSAEMBIX JEHCTBHIA
Y CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHHN.

Pemiath 3agaum U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA JUIS PEIICHUS 3a]1a4 U3 JPYTUX
y4eOHBIX NMPEMETOB.

PemaTs 321241 pa3HbIMH CTIOCO0AMH, CPABHUBATH CIIOCO0BI
pELLIEHU 3a/1a4, BBIOMPATh PALMOHAJILHBIN CIIOCO0

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KIIACC
HaunmenoBanue paznena |KomuuecTBo OcHoBHOE OcHOBHBIE BUJIbI ACSTEIBHOCTH O0YYarOIUXCS
(Tembl) Kypca 4acoB coJiepKaHue

HarypanbHble uncna 30 Apudmernaeckne BopinoHATH apupmeTnyecKue J1eMCTBUSA C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHbIMHU YHCJIAMHU, HAXOJAUTH 3HAYECHUS YHCIIOBBIX
C MHOTO3HaYHBIMU BBIpaKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIYHUCIATH
HaTypaJbHbIMU 3HAYeHMs BBIPAKCHUH, COAEPKAIIUX CTEIICHH.
yyciaaMy. Yucnosele | BbINOJMHATH NPUKUAKY M OLEHKY 3HAYEHUI YUCIIOBBIX
BBIPAXKEHUS, BBIPaXCHUU, IPUMEHATH IPUEMbI IPOBEPKU PE3yJIbTaTa.
NOPSIAOK AEHCTBHI, Hcnoab30BaTh NPU BBIYUCICHUSIX [IEPEMECTUTEIBHOE
VICIIOJIB30BaHUE Y COYETATEIbHOE CBOMCTBA CIIOKEHUSI U YMHOKECHMUS,

cko0ok. OKpyriaeHue
HATypaTbHBIX YUCEL.
Jlenutenu u KpaTHBIC
YHCIIa; HauOOJIbITHI
0OIIMiA TeTUTeINb

Y HauMEHbIIIee
oO1ee KpaTHOE.
JlenumocTh CyMMBI

U TIPOU3BEICHHUS.
Henenne

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a1a4

pacrpeneauTeIbHOE CBOMCTBO YMHOXKEHNSI OTHOCUTENBHO
CJIOKEHUS, CBOMCTBA apU(PMETUYECKUX JEHCTBUM.
HcceaenoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, IPOBOAUTH
YHUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THIOTE3bI.

D®opMyIHPOBAThH ONpeAeTeHUs JEIUTENS U KPaTHOTO,
HanOOJIbIIEro O0IIEro JEIUTENs U HAMMEHbIIIET0 00IIEero
KpPaTHOT0, IPOCTOT0 ¥ COCTABHOT'O YHCEIT; UCIIOIB30BaTh ITH
NOHATHUS IPU PELICHUH 3aa4.

IIpuMeHATH AJITOPUTMBbI BEIYUCIICHUS HAUOOJIBIIIETO OOIIEro
JIENIUTEII 1 HAMMEHBIIIET0 00I1IeT0 KPaTHOTO JIBYX YUCEN,
AITOPUTM PA3JIOKEHUSI YHCIIa HA IPOCThIE MHOXKUTEIH.
HccaenoBaTh ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBath, 00Cyx1aTh, GOpMYJIHPOBATH
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U 000CHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEJ, IByX HEUETHBIX YHUCJIC, YETHOTO

Y HEYETHOI'O YHUCEJL.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BENCHUS
quces.

IIpuBoaAMTH NpPUMeEPHbI YUCEI C 3aJAHHBIMUA CBOWCTBaMH,
pacno3HaBaTh BepHbIe 1 HEBEPHbIE YTBEPXKICHUS

0 CBOICTBaX YMCEJl, ONPOBEPraTh HEBEPHbBIEC YTBEPKIACHUS

C IOMOIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTu4ecKue npeaio:KeHust

C IOMOIIBIO CBSI30K «H», «UJIU», KECIH. .., TO... M.

Pemath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHSITHUS
JENUMOCTH, apu(PMETHUECKUM CITIOCOOOM, UCTIOJIb30BATh
nepedop BCeX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTth X0/ PELICHUS 33/1a4U C IOMOUIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IlpuBoauThH, pa3dupaTh, OLEHNBATDH PA3JINYHBIC PEIICHHUS,
3alMCU PEUICHUN TEeKCTOBBIX 3a]1a4.

Kputudecku oueHUBaTh OJYYEHHBIN pe3yJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsinaas reomMerpust.
[IpsiMBIE HA IITOCKOCTH

[lepnenauKyIsIpHBIE
MpsIMBIE.
[TapayutenbHBIE
MpsIMBIE.
Paccrosanue mexny

Pacno3HaBaTh Ha 4epTEXaxX, PUCYHKAX CIIy4Yad B3aMMHOIO
pPacoIOKEHUS ABYX MPSMBIX.

M3006paxkath ¢ NIOMOUIbIO YePTE:KHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaTol OyMmare JiBe epeceKaroIuecs
npsiMbIe, 1BE NTapaJuIeIbHbIE IPSAMBIE, CTPOUTH NPSIMYIO,
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JIBYMSI TOUKaMH,
OT TOYKH J0 IPSIMOH,
JUTMHA MapuIpyTa

Ha KBaJIPaTHOU CETKE

NEPIEHANKYIISIPHYIO TaHHOM.

IIpuBoaAMTH NPUMeEPHI IAPATLICIIBHOCTH

Y NIEPIIEHAUKYIISIPHOCTH MPAMBIX B TPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYT'OJIBHUKAX MIEPIIEHAUKYIJISIPHBIE

Y [TApAJJICIIBHBIE CTOPOHBI.

HN300paxkaTh MHOTOYTOJIBHUKH C MapAJIEIbHBIMU,
NEePIEHAUKYJISIPHBIMUA CTOPOHAMM.

HaxoauThb paccTosiHue MEXY ABYMS TOUKAMH, OT TOUKHU
J10 IPSIMOU, JIUIMHY IIyTH Ha KBAJIPaTHOU CETKE, B TOM UHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JIpo0Ob, OCHOBHOE
CBOMCTBO ApooH,
COKpalieHue aApooei.
CpaBHeHue

U yIOPSIOYMBAHUE
Tpooei.
Jlecsituanbie 1poou
U METpHYecKas
cucTeMa Mep.
Apudmernueckue
JICUCTBHUS

C OOBIKHOBEHHBIMH
U JICCATUIHBIMU
JPOOSIMHU.
OTtHomeHuE.

CpaBHMBATBH M YIIOPAI0YMBATH ApOOH, BLIOUPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBasiTh AeCATUYHBIC IPOOH B BUJE OOBIKHOBEHHBIX
npo0ei 1 0OBIKHOBEHHBIE B BUJIE IECSITUYHBIX, HCIOJb30BaTh
IKBHBAJIEHTHbIE MPeACTABJIEHUs] TPOOHBIX YNCET TIPU UX
CpaBHEHUH, TPU BHIYUCIICHUSX.

Hcnoab3oBaTh AecaTUUHbIE IpOOU P TpeoOpa30BaHUU
BEJIMYUH B METPUUYECKON CUCTEME MED.

BoinosHaTh apudpmMeTnyeckue 1eMcTBUS

C OOBIKHOBEHHBIMH U JACCATUYHBIMU JPOOSMHU.

BbI4UCIATH 3HAYEHUS BBIPAXKEHUM, COJIEPKAIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, BBHITIOHSTH
npeodpazoBaHus IpoOeii, BLIOUPATH CNOC00, NPUMEHATH
CBOMCTBA apu(PMETHICCKUX JSHCTBHUI JIJIs palliOHATH3AIHH
BBIUHCIICHUU.

CocTaBiasiTh OTHOIIEHUS U TPONIOPIUU, HAXOAUTH
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Jlenenne B JaHHOM
OTHOIIICHUH.
Maciura0,
MPOIIOPIIUSL.
[ToHsTHE IpPOLIEHTA.
Brruncnenue
MPOLICHTA

OT BEJIMYMHBI

Y BEJIMYUHBI T10 €€
MPOLICHTY.

Pemenne TekcToBBIX
3a7a4, CoAep KaInx
JIpOOHU U IPOLEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTUHBI OKPY’KHOCTH
K €€ TUaMeTPy»

OTHOIIICHUE BEJIMYWH, JICTTUTh BEJIMYMHY B JAHHOM
OTHOIIICHHUH.

HaxoauTh 3kcnepuMeHTAIbHBIM MyTeM OTHOIICHUE JUTUHBI
OKPY)KHOCTH K €€ JUaMeTpy.

HNuTtepnpernpoBath MacmTad Kak OTHOIIICHUE BEJINYWH,
HAXOJUTh MacIITal MJIaHa, KapThl U BBIYUCIISATH PACCTOSHUS,
UCIIOJIB3YsI MacITao.

OOBACHATD, YTO TAKOE MPOIIEHT, YIOTPEOISATH 000POTHI peun
CO CIIOBOM «IIPOTICHTY.

Breipa:kath nporeHTsI B 1po0siX ¥ IpoOH B MPOIEHTAX,
OTHOIIIEHUE JIBYX BEJIMYUH B MPOIEHTAX.

BbIYHCIATH IPOILICHT OT YKCIIa M YUCIIO TI0 €T0 TPOICHTY.
OKpyrasitb 1poOu U MPOIEHTHI, HAXOAUTH TPUOTUKEHUS
qrCell.

PemaTh 3a1a4u Ha 9aCcTH, IPOLIEHTHI, MPOIIOPIINH,

Ha HaXOKJIeHHe JpoOH (IIPOILIEHTA) OT BETMYMHBI U BEJTMUYUHbI
1o ee Apodu (IIpoLeHTy), Apodu (IIPOoLIEHTa), KOTOPHIN
COCTAaBJISIET OJTHA BEJIMYMHA OT JAPYTOH.

IIpuBoauTH, pa3dMpaTh, OLEHUBATH PA3TMYHBIC PEIICHHUSI,
3aMMCH PeIIeHUH TEKCTOBBIX 3a/1a4.

N3Baexath nHGOpMALMIO U3 TAOJIUII U TUArPaAMM,
WHTEPIPETUPOBATH TAOJMYHBIC TAHHBIC, ONIPEICIIATh
HanOOJIbIIICE U HAUMEHBIIIEE U3 MPEACTABICHHBIX JAHHBIX

Harnsinaas reomerpus.
Cummerpus

OceBasi cCHMMETpHUSI.
[lenTpanpHas

Pacno3naBaTh Ha uepTekax U U300pKCHUSIX, H300PaAKATH
OT PYKH, CTPOUTH C TOMOIIBIO UHCTPYMEHTOB (PUrypy
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CUMMETPHSL.
[Toctpoenue
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSD».
CummeTpust

B IIPOCTPAHCTBE

(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
OKPY>KHOCTb), CAMMETPUYHYIO JAHHOW OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTh npuMepbl CHMMETPUU B OKPY>KAIOIIEM MHUDE.
MopaeaupoBathb u3 Oymaru e pUrypbl, CAMMETPHUYHbBIE
OTHOCHUTENBHO MPSMOIN; KOHCTPYHPOBATh T€OMETPUYECKHUE
KOH(UTYpaluu, UCHOJIb3Ysl CBOMCTBO CHUMMETPHUH, B TOM
YHCJIE C MOMOIIBIO ITU(POBBIX PECYPCOB.

HccnenoBath cBOWCTBA N3YUYEHHBIX QUTYD, CBSI3aHHBIC

C CUMMETpPHEH, UCTIONB3YS KCIEPUMEHT, HAOJI0IEHUE,
MOJIEJIMPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CAMMETpUU QUTYp

Bripaxkenus ¢ OykBamu

[Tpumenenue OykB
JUISL 3aITUCH
MaTEMaTUYECKUX
BBIPAKCHUU

Y IPEJI0KECHU .
bykBeHHbIE
BBIPAKECHUS

Y YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXOXKJECHUE

Hcnoab3oBaTh OYKBbI /17151 0003HAYEHUS YHCEII, IPU 3aITUCU
MaTEMaTUYECKUX YTBEPKICHUM, COCTABIIATh OyKBEHHbIE
BBIPAKEHUS 110 YCIOBUIO 33J]a4H.

HccaenoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh OYKBBI JIJISI MX 3aITHCH.

BbI4ucJISITh UMCTIOBOE 3HaYeHUE OYKBEHHOTO BBIPAYKEHUS
IIpU 33/IaHHBIX 3HAYCHUSX OYKB.

3anucsiBaTh GOPMYJIBI: IEPUMETPA U TUIOIAIN
OpsIMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPYKHOCTH, TUIOLIAAH
KpPYyTa; BBINOJIHATH BHIYUCJIEHHS 110 3TUM (HopMyiam.
CocraBasite (popmyJibl, BEIPaKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTh; TPOU3BOAUTEILHOCTD, BpEMs, 00bEM
KOMITOHEHTA. pabOThI; BBITIOJIHATH BHIYUCICHUS 110 ITUM (HOpMYyIIaMm.
dopmy.Jibl HaxoauTh HEM3BECTHBI KOMIIOHEHT aprU(METUIECKOTO
JEHUCTBUS
Harnsignas reomerpus. 14 YeTpIpeXyToJbHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIeTYaTON Oymare
@urypsl Ha IOCKOCTH IpUMEPHI C UCIIOJIb30BAaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIbHUKOB. | YETBIPEXYTOJbHUKHU C 33JJaHHBIMU CBOMCTBAMH:
[IpsAIMOYTOJIbHUK, C IapajuieNIbHbIMU, EPIECHANKYISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpOH, YIJIOB,
JTarOHaJICH.
W3mepenue yrios.
Bunsl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OyTOJIbHHUKA.
[Tnomane Gurypsl.
DopmyJibl
nepumerpa

Y TJIOIIA/IH
IPSIMOYTOJIBHHKA.
[TpubnmxeHHoe
M3MEPEHHUE IUIOIAN
duryp.
[IpaxTrueckas

CTOPOHAMHU, MPSMBIMH YIJIAMH U JIp., paBHOOEIPEHHBIN
TPEYTOJIbHUK.

IIpensnarath u 00CyKAaTh CNIOCO0BI, AJITOPUTMbI
IIOCTPOECHHUS.

HccaenoBath, HCIONIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJIEJIMPOBaHUE, CBOICTBA IPAMOYTOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOILBIO KOHTPIIPUMEPOB
YTBEPKIECHHUSI O IPSIMOYTOJIbHUKE, KBAaJpaTe, paclno3HABaTh
BEPHBIE U HEBEPHBIEC YTBEPKIACHUS.

H3mepsaTh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHMUBATH YTJIbI;
Pacno3HaBaTh OCTpPbIE, IPSAMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBaTh, n300paxaTb OCTPOYTOJIbHBIMN,
OPsIMOYTOJIbHBIH, TYIIOYTOJIbHBIN, pPaBHOOEPEHHBIH,
PABHOCTOPOHHUI TPEYTOJIbHUKHU.

Bopruncisitb nEpUMETP MHOTOYTOJIbHUKA, IUIOIIA/Ib




®denepanbHas pabouas nporpamMma | Marematuka. 5—9 ximacchl (0a30BbIl yPOBEHB)

pabota «ILnomanp
KpyTa

MHOTOYTOJIbHUKA Pa30MEHUEM Ha TIPSIMOYTOJIEHUKH,

Ha paBHBIC (PUTYPHI, UCTIOJIB30BaTh METPUUECKHE €TUHUIIBI
WU3MEPEHUS JIJTMHBI U TUIOMIA U,

Hcnoab3oBaTh NpUOJINKEHHOE H3MeEPeHHe ITHH

Y TUJIOIAJICH Ha KjeT4aTo OymMare, mpuOIMKeHHOE
U3MEpPCHUE JUTMHBI OKPY>KHOCTH, TIOIIAIN KpyTa

[loJ10)KUTEBHBIE
U OTpUIATENIbHBIC YHUCIIa
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Ilenble yncna.
Monyis yucia,
reoMeTpruyecKas
MHTEpIIpETalUs
Moayns. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC

Y OTpHUILIATEIbHbIC
yucia. CpaBHEHHE
MTOJ0KUTEIIbHBIX

U OTpUIIATEIBHBIX
YHCEIL.
Apudmernueckue
JICUCTBUS

C MOJIOKUTEIIbHBIMHU
U OTPHUIATEIIbHBIMU
YHCJIaMM.

Pelienne TeKCTOBBIX
3a71a4

IIpuBoaAMTH NPUMeEPHI UCTIOJIB30BAHUS B PEATILHON KU3HU
MTOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHCE.

HN300paxath 1e1bI€ YKCia, HOJOKUTEIbHbBIC

Y OTPUIATEJILHBIE YMCIIAa TOUKAMU HA YUCIIOBOM MPSIMO,
HCI0JIb30BATh YHUCJIOBYIO MPSIMYIO JJIsI CDABHEHUS YU CET.
IIpuMeHATH NpaBUJIA CPABHEHNS, YIIOPSA0YUBATH 1EJIbIE
YHCIia; HAXOAUTh MOJyJIb YKCIIA.

D®opMyJHPOBATH MPABWJIA BHIUUCICHUS C TOJOKUTEIbHBIMU
Y OTPULIATEILHBIMUA YUCJIaMU, HAXOAMTh 3HAYEHUS
YHCJIOBBIX BBIPAXKCHUMN, CONEPKAIINX ACUCTBUS

C MOJIOKUTEIBHBIMA U OTPULIATEILHBIMUA YHCIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKECHHUS

JU1s1 TpeoOpa3oBaHusi CYMM M IIPOU3BEICHUI
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[IpencraBiieHue TaHHBIX 6 IIpssmoyrosibHas OO0BICHATH M HJUIIOCTPUPOBATH OHATHE IPSIMOYTOJIbHON
cucTtemMa KOOpAuHaT CUCTEMBbI KOOPAMHAT Ha INIOCKOCTH, UCIIOJIb30BaTh
Ha IJIOCKOCTH. TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM IIJIOCKOCTH
Koopaunatel Touku TOUYKH U (PUTYPBHI IO 3a/laHHBIM KOOpAMHATaM, HAXOAUTh
Ha IUIOCKOCTH, KOOPAWHATHI TOYEK.
abcuucca YuraTh cTONIOYATHIE U KPYTOBBIC JUATPAMMBI;
Y OpJMHATA. HHTEPIPEeTUPOBATH JaHHBIC; CTPOUTH CTOJI0YATHIE
Cronbuatsie JUarpaMMal.
U KPYTOBBIE Hcnoan3osaTh nHGPOPMALMIO, IPEACTABICHHYIO
JIUarpaMMbl. B Ta0JIMIIaX, HA IMarpaMMax Ui peleHus! TEKCTOBBIX 3a7a4
[TpakTrueckast Y 33]1a4 U3 PEAIbHOM )KU3HU
pabota «IlocTpoeHue
JarpaMm.
Pemenne TeKCTOBBIX
3a/1a4, CoJepKaINX
JTaHHbIE,
IIPE/ICTABIICHHBIE
B Ta0JMIIax
U Ha JMarpaMMax
Harmnsinaas reomerpust. 9 IIpstmoyTONBHBIN Pacno3HaBaTh Ha yepTeEkKax, pPUCYHKAX, ONMMUCHIBATH
@urypsl B IpOCTPAHCTBE napajuieNenunes, nupamuay, Ipu3My, HUJIAH]P, KOHYC, I1ap, H300pakaTh X

Ky0, mIpu3ma,
nupamMuaa, KOHycC,
WIAHID, TI1ap

u cepa.
N3o6pakenne

OT PYKH, MOJIeJINPOBATH U3 OyMaru, MjiacTUINHA, TPOBOJIOKU
u Jap.

IIpuBoauTH NpUMeEPHI 0OHEKTOB OKPY>KAIOIIIETO MUPA,
uMeronux GopmMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOPO, TPaHb,




®denepanbHas pabouas nporpamMma | Marematuka. 5—9 ximacchl (0a30BbIl yPOBEHB)

MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsl
pa3BEPTOK
MHOT'OTDAaHHHUKOB,
ITUJIMHIPA U KOHYCA.
[IpakTrueckas
pabota «Co3znanue
MOZENEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsTne oobEMa;

€ IMHUITBI H3MEPEHUS
obobema. O0bemM
PSIMOYTOJTBHOT'O
napajuIesIeuIe ia,
Ky0a, GopMyIIbI
o0bema

OCHOBAHHME, BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
N3yuaTsh, uCN0Ib3ysl SKCIIEPUMEHT, HAOIIOJICHUE, U3MEPEHHE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BHIABJIATH CXOACTBA

U PasIMYUs: MEXIY NUPAMUION U IPU3MOM; MEXKIY
LWIAHAPOM, KOHYCOM U I1apOM.

Pacno3naBaTh pa3BepTKU napajuiesenumnena, Kyoa, mpusmsl,
NIPaMHJIbI, KOHYCA, HUIUHAPA; KOHCTPYMPOBATH JaHHBIE
TeJla U3 Pa3BEPTOK, CO3/1aBaTh UX MOJICIIN.

Co3aaBaTh MojIeJIM IPOCTPAHCTBEHHBIX GUTYp (13 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.)

N3mepsaTh Ha MoAeIsIX: ITTMHBI peOep MHOTOI'PaHHUKOB,
JUaMeTp LIapa.

BeiBoauth hopmysty 00beMa IpsIMOYTOJILHOTO
napaJIeIIeIUIIE1A.

BoruucasaTs nmo ¢popmyssam: 00beM IpsIMOYTOIBLHOTO
napajuienenuneaa, Kyoa; uCrojib30BaTh €IMHULIBI U3MEPEHUS
00beMa; BBIYUCIATH 00bEMBI TEJI, COCTABICHHBIX U3 KyOOB,
NapajuIeNICMIENOB; PeliaTh 324241 C PCAIbHBIMU JaHHBIMHU

[ToBTOpEHue, 00001ICHUE,
CHCTEMATH3aIHUs

20

IloBTOpEeHue
OCHOBHBIX ITOHITHH
1 METOJIOB KYpCOB
5 u 6 KJ1accoB,
000011IEHTE

BouIuncasTh 3HaYCHUS BBIPAKEHUM, COACPIKALLUX
HaTypaJbHBIE, LIEIIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
YKCIa, OOBIKHOBEHHBIE U JECATUUHbBIE APOOU, BHIOIHITh
peoOpa30BaHUsl YHUCEII U BBIPAKSHUM.

Bri0upath cioco0 cpaBHEHUS YUCEN, BBIYUCICHUI,
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U CUCTEeMAaTH3aIusl
3HAHUU

NPUMEHSITh CBOMCTBA apu(PMETUUYECKUX U CTBUNA

JUIS pallMOHAIU3alA BBIYUCIICHUM.

Pemiath 3a1a4M U3 peaIbHON )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIs peLIeHUs 3a1a4 U3 ApyTrux
IIPEAMETOB.

PemaTs 3a1a4m pa3HbIMH ClI0CO0aMH, CPABHUBAThD,
BbIOHPATH CNIOCOOBI PENICHUS 3aa4H.

OcyuecTBJIATE CAMOKOHTPOJIb BBITOIHSAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3yJIbTaTa BbIYNCICHUN

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sSBISETCS OJHUM W3 OMOPHBIX KYypPCOB OCHOBHOTO OOIIEr0 0Opa3oBaHUS:
OHa o0OecreunBaeT W3y4YeHWE APYTUX AUCIHIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK
U TYMaHHTApPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl TIPOJOIDKEHUS 00pa30oBaHUs
U B TOBCEJHEBHOM >ku3HU. PazBuTue y oOydaroumxcsi Hay4yHBIX IIpe/ICTaBIICHUN
O TPOUCXOXKJIEHUU M CYIIHOCTH alreOpanyeckux aOCTpakiuii, croco0e OTpa)KeHus
MaTeMaTUYECKOW HAyKOM SBJICHUI W MPOIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEeMaTUYeCKOT0 MOJICTMPOBAHMS B HAYYHOM IMO3HAHWHM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI W KAueCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI afanTali B COBpeMeHHOM 1 poBoM ob1iecTBe. 3yuenune anredpsl obecrieunBaet
pa3BUTHE yMEHUs HaOI0aaTh, CpPaBHHBAThb, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JEUCTBUS W BBIBOJBL, (OpMYyNIHpOBaTh yTBepxkAcHUs. (OCBOCHHE Kypca anreOpbl
o0ecreunBaeT pa3BUTHUE JIOTHYECKOTO MBINIUICHUS OOYYArOIINXCS: OHU HCIONb3YIOT
JEAYKTUBHbIE ¥ WHAYKTHUBHBIE pAaCCyXICHHS, O000IIEeHHe U KOHKPETH3AIUIO,
abcTparupoBaHue v aHajgoruto. O0yueHue anredpe npeamnoiaract 3Ha4uTeIbHbIA 00beM
CaMOCTOSITETTLHOM JESATEIbHOCTH O0yYarOUIUXCs, O3TOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1a4 SIBJSIETCA peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUSL.

B crpykrype mporpammbl yueOHOro Kypca «Amnredpa» st OCHOBHOTO OOIIETo
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COACPXKATEIbHO-METOJANYECKUE JIUHUU:
«Ywucna u BBIYUCIICHUS, «ANTeOpandecKue BEIPOKECHU, « Y PaBHEHHS U HEPABEHCTBAY,
«Dynkun». Kaxnmas u3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUK Pa3BUBACTCSA
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOJACHUCTBYS C APYTUMH €ro JIMHUSAMMU.
B xone u3ydeHus yueOHOTO Kypca 00yqaronuMcsi TPUXOAUTCS JTJOTUUECKH PACCykKAaTh,
HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM SI3bIK. B CBSI3M € 3TUM B MNporpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3zjeliax MaTEeMaTHYECKOro OOpa30BaHUS U CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYyYaroNMMHUCA OCHOB YHUBEPCAIHHOTO MATEMAaTHYECKOTO  S3BIKA.
CopepxaTenbHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca « AnreOpay sBsieTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue muHUM «HHCHa U BBIYMCICHUSD) CIYKUT OCHOBOM ISl JAIbHEUIIETO
M3YUYEHUsT MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIMIUXCS JIOTHUYECKOTO
MBINIJIEHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BATHCS  AJNTOPUTMAMH, a TaKkKe
NPUOOPETEHHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX IJisi TMOBCEIHEBHOW >KU3HHU.
Pa3BuTne TNOHATHUA O YKCIIE HAa YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs CBSI3aHO
C palMOHAIILHBIMM U HUPPAIMOHATIBLHBIMUA YHCIIaMH, (DOPMUPOBAHHEM MPECTABICHUIN
O JICUCTBUTEIIBHOM 4YHMCJE. 3aBEpPIICHUE OCBOCHUS YHUCIOBOM JIMHHUM OTHECEHO
K cpesiHeMy o0I11eMy 00pa30BaHHUIO.
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ConepxaHue JBYX alreOpavyecKux JTUHUN — «AJTeOpanvyecKue BBIPAKECHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYEeT (POPMUPOBAHUIO y OOYJAFOIIMXCS
MaTEMaTUYECKOTO anmapara, He00X0UMOTO JIJIsl pEIICHHS 3a/1a4 MAaTEMAaTHKH, CMEKHBIX
IPEeIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHEe OCHOBHOTO 0011€ro
oOpa3zoBaHusl y4yeOHBIA MaTepuan TPyNIUpyeTcs BOKPYT pallMOHAIBHBIX BBIPAKEHUI.
Anrebpa JE€MOHCTPUPYET 3HAUEHHWE MaTeMAaTHUKU Kak s3bIKa JJig TOCTPOCHUS
MaTeMaTUYECKUX MOJIEeNICH, OMMCaHuUsI MPOLECCOB U SIBJICHUI pealibHOro Mupa. B 3amaun
oOydeHwus anreOpe BXOAAT TaKKe NalbHEHIIee pa3BUTHE aITTOPUTMUYECKOTO MBITIUICHHUS,
HE0OXOJMMOro, B YacCTHOCTH, JJiI OCBOCHHUS Kypca HMH(POPMATUKH, U OBJAJICHUE
HaBbIKAMM  JICYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBanue CHUMBOJBHBIX (opM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpa)XKEHHUs, CHOCOOHOCTEH K  MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxxanne (QyHKIIMOHATBHO-TPA(PUUECKON JIMHUHM HAIEICHO Ha TIOJydYeHUe
oOyJaromuMucss 3HaHWK O (QYHKIHMSAX KaK BaKHEWIEH MaTeMaTUYeCKOW MOJeNu
JUIsL OTIMCAHMSI M WMCCJENOBAaHUSI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUN B MPUPOJIEC
u obmectBe. M3ydeHne martepuana CriocoOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS YMEHUS
HCIIOJIb30BaTh Pa3/IMUHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIA] B (JOPMUPOBAHUE TIPEICTABICHUIA O POJIU
MaTE€MaTHUKHU B Pa3BUTUU ITUBUIIN3AINH U KYJIbTYPHIL.

CornacHo yueOHOMY TJIaHy B 7—9 Kjaccax m3ydaeTrcs yueOHBIM Kypc «Anredpay,
KOTOpPBI  BKIJIIOYAET CIEAYIONIME OCHOBHBIE pa3fenbl  coaepxaHus: «Yucna
U BBIYHCIICHUS», «AJIreOpanvecKue BBIPAXKEHUS», «YPaBHEHUSI U HEPABEHCTBAY,
«DyHKIUN.

OO0miee 4YKCIO 4YacoB, PEKOMEHIOBAaHHBIX [UIsl H3Y4YeHUs Yy4yeOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kmacce — 102 gaca (3 gyaca B Henenmo), B 8 Kiacce —
102 gaca (3 yaca B Hegento), B 9 kinacce — 102 yaca (3 yaca B HEZIEIIO).

COIEPKAHUE OBYYEHMUA

7 KIIACC
Yucna v BbIYUCTICHUA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, TEPEXO] OT OAHOWU (hOPMBI 3aMUCH APOOEit
K gapyrod. IloHsiTHE palMOHAIBHOIO 4YHUClA, 3alUCh, CPAaBHEHHUE, YHOPSAI0YHBAHUE
paloHalIbHBIX unced. ApupMETHYECKHE JEHCTBUS C PALMOHAIBHBIMH YHCIAMH.
Pemenue 3anay u3 peanbHON IPAKTUKU HA YaCTH, HA APOOU.

Crenenb C HaTypalbHbIM IIOKa3aTejieM: OIpeAelieHue, MpeoOpa3oBaHHe
BBIPA)KEHHII Ha OCHOBE ONPEIEICHHS, 3alHuCh OONbIIMX uucen. [IpoleHTsl, 3amuch
IPOLEHTOB B BHIE JpoOM W JApodH B BHJE MPOLEHTOB. Tpu OCHOBHBIC 3a1ayH
Ha IPOLEHTHI, pENICHUE 3a]a4 U3 PEaJIbHON MPAKTUKU.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa3JIOKEHUE HA MHOMUTEIM HATYpPaIbHBIX
YHCell.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE MpsiMasi U 00paTHas MPONOPLIHUOHAILHOCTH.
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AJsire0OpanvecKue BbIPasKeHUsI

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOMU. JlomycTumble
3HA4YeHUs1 NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHJIE
Gopmynel. Boeruncnenus no ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPAXKEHHIH,
TOKJECTBEHHO PaBHbIE BBIPAKEHUS, PaBUia IPEOOPa30BAHUS CYMM U MPOU3BEICHUM,
paBuia pacKpbITUSl CKOOOK U MPUBEIECHUS MOJOOHBIX CllaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIBHBIM IIOKA3aTEIEM.

Onnounensl u MHoOrowieHbl. CreneHb MHoroujeHa. Clo)keHHE, BBIYUTAHUE,
YMHOXE€HHE MHOTOWICHOB. (DOpMyIbl COKpAIEHHOIO YMHOXKEHMSA: KBaIpaT CyMMBbI
U KBagpar pasHoctu. PDopmysia pasHOCTH KBaApaTroB. PasiiokeHHe MHOTOWIEHOB
Ha MHOYKUTEJIH.

YpaBHeHUs] M HEPaBEeHCTBA

VYpaBHEHHE, KOpPEHb ypaBHEHHUsS, I[paBWJa NPeoOpa3oBaHUs YpPaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUU.

JInHenHOe ypaBHEHUE C OJTHOM IEPEMEHHOM, YU CII0 KOPHEUN JINHEMHOTO YPABHEHHS,
peuieHue JMHENHbIX ypaBHeHUN. (COCTaBJIEHHE YpAaBHEHUW MO YCIOBUIO 3aJayH.
Pelienne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPABHEHUN.

JIuneiiHOoe ypaBHEHHME C JIByMs NEpeMEHHbIMH U ero rpaduk. Cucrema IByX
JMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU. PellleHrne cucteM ypaBHEHHI ciocoOoM
ITOACTaHOBKU. IIpuMepsI pemenns TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHHM.

DOYyHKUMH

Koopaunara rouku Ha npsimoii. HucnoBbie NpoMexxyTKH. PaccTosiHue Mexay AByMsl
TOYKAMHU KOOPJAWHATHOU MPSIMOM.

[IpssmoyronpHas cuctema koopaunat, ocu Ox u Oy. Abciucca u opiMHaTa TOYKA
Ha KOOpAMHATHOW TutockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (GopMmylamu. UTeHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkuu. ['padux dynknuu. CoiicTBa
¢ynkumii. Jlunerinas Qynkums, ee rpaduk. I'paduk dynkmun y = |x|. ['paduueckoe
pelIeHNE JIMHEWHBIX YPABHEHUU U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KNIACC
Yucia v BbIYUCTIEHUS

KBanpartnslit kopeHb 13 uncia. [loHsaTue 06 uppandoHaibHOM 4dnciie. JlecaTuunbie
IPUONMKCHUST HMPPAMOHAIBHBIX uncen. CBoMcTBa apu(dMETHUYSCKUX KBaJAPATHBIX
KOpHEH M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUHM U BBIYUCICHHUSM.
JleNCTBUTENIBHBIE YHCIIA.

Crernens ¢ 1eIbIM TOKa3aTeseM U ee cBoiicTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredOpanyeckue BbIpasKeHUs
KBaznpaTHblil TpexuieH, pa3jloK€HUE KBaJApPaTHOIO TpeXujeHa Ha MHOXXHUTEIH.
Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO ajireOpandeckoit apoou. CioxeHue,
BBIUMTAHKE, YMHOXKEHUE, JIeJIeHue anredpanyeckux 1pooei. ParmonaibHble BRIpaXeHUs
U UX NMpeoOpa3oBaHUeE.
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YpaBHeHUsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBagpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEeHM, CBOOAIIMXCSA K JMHEWHBIM M KBagpaTHbIM. [IpocTeimme
JIpOOHO-pallMOHAIbHBIE YPaBHEHHUSI.

I'paduueckass uHTEpHpeTanusi YpaBHEHW C JIBYMsS TEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPABHEHHM C ABYMs IEPEMEHHBIMU. [[puMepbI penieHns1 CHCTEM HEJTMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpanvdeckium CrocoOoM.

YucnoBble HEpAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO € OJHOM IIEPEMEHHOMU.
PaBHOCHMIBHOCTH HEpABEHCTB. JIMHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CUCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOYyHKIUU

[Tonstue ¢dynkuuu. O6MacTh OmpeneneHrus W MHOXKECTBO 3HAYEHUW (YHKITUH.
CnocoObl 3aaHust QyHKIIHIA.

I'padux pynkuuu. Yrenue cBoiicTB pyHkiuu no ee rpaduky. [Ipumepsl rpagukos
(GYHKITN, OTpa)karolIuX peaabHbIe TPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE PSMYIO U 00paTHYIO IPOMOPIIMOHATFHBIC 3aBUCUMOCTH,
ux rpadukn. Oyukmun y = x°, y = x°, y =Vx, y=|x|. I'paduueckoe penrenne ypaBHeHuii
Y CUCTEM YPaBHEHHUM.

9 KVIACC
Yuci1a ¥ BBIYUCTICHUA

PannonaneHple 4Mcla, HWPpPAaLUOHAIBHBIE 4YMCIA, KOHEYHbIE U OECKOHEYHbIE
AecsITUUHbIe TpoOu. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, AEHCTBUTEIbHBIC YHCIIAa KaK
OecKOHEUYHBbIE JAecATUYHBbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMICTBUTENIBHBIX YUCEN U KOOPAWHATHOU MPSIMOMA.

CpaBHeHHE IEHCTBUTEIBHBIX YUCEN, ApUPMETHUECKUE NEHCTBUS C ACUCTBUTEIbHBIMU
YUCIIAMM.

Pa3mepsl  OOBEKTOB  OKpy)XaroLIero  Mupa, JUIMTEIBHOCTh  IPOLIECCOB
B OKPYAarOIIEM MUDE.

[Ipubnu>keHHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh MNpuOMMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaToB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JluneriHoe ypaBHeHue. Pelnienue ypaBHEHUH, CBOASIIMXCA K JIMHEHHBIM.

KBanmpaTtHoe ypaBHeHue. PemnieHue ypaBHEHHMi, CBOISIIMXCA K KBaJpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepbl pemieHHs ypaBHEHMH TPETbEW W UYETBEPTOU
CTETIEHEN PA3I0KEHUEM HA MHOKUTENH.

Pemienne npoOHO-paliMOHANbHBIX ypaBHEHMU. PelleHre TEKCTOBBIX —3ajay
anredpanvaecKuM METOIOM.
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VYpaBHeHue c AByMsi NEepeMEHHbIMU U ero rpaduk. Pemenue cucrtem JByX
JIMHENHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. PellieHne cuctemM AByX YpaBHEHUH, OTHO
U3 KOTOPBIX JMHEHHOE, a JIpyroe — BTOpPOM cremneHu. | 'paduueckas WHTEpHIpeTAIUs
CUCTEMBI YPAaBHEHUI C IBYMSI IEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 alNredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OAHOM mNEpeMEeHHOM. PemeHnune cucrem
JTUHEHHBIX HEPABEHCTB ¢ OJHOM nepemMeHHoi. KBanpaTHeie HepaBeHCcTBA. [ paduueckas
MHTEpIIpETallisl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU.

DOYyHKIUU
KBanpatuunas ¢pyukius, ee rpaduk u cpoiictsa. [lapadbomna, KoopuHATHI BEPIIUHbI
napaboJibl, OCh CHMMETPHUH MapadOoJIbI.
. k _
Ipapuxu  ¢yskmmii: y= kx, y= kx+b, y= 2, y= x3,y = VX, y = |x|,
X
Y UX CBOKWCTBA.

Yuci0BbIE 0CJIE10BATEILHOCTH U MPOIPECcCum

[ToHsiTHE  4YKMCIIOBOWM  MOCJIEAOBATEIBHOCTU. 3aJaHUE TMOCJIEI0BATEIIbHOCTH
peKyppeHTHON (popMyoit u popMyJIoi n-TO YiIeHa.

Apudmerrnueckass U TeoMmeTpuueckas mnporpeccur. DopMyiabl n-ro  ujieHa
apu(pMETHIECKON ¥ TEOMETPUIECCKON MPOTPECCUI, CYMMBI TIEPBBIX /1 WICHOB.

N3o0paxkenne 4ieHOB apu(METUUECKON M TEOMETPUUECKON TTPOTPECCHl TOUKaAaMHU
Ha KOOPJWHATHON TJIOCKOCTH. JIMHEMHBIH W DKCIOHEHUMaNbHbIA pocT. CloXKHBIE
IIPOLICHTHI.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ysbTaThl OCBOECHUSI MPOrpaMMbl Y4eOHOro Kypca «AmnreOpay
K KOHILy 00yuyeHusi B 7 Kjacce.

Yucjia v BbIYUCTICHUS

BrimonHsaTh, coueras yCTHbIE U MMCbMEHHBIC TPUEMBI, apU(PMETHIECCKUE TEHCTBUS
C palMOHAJIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHus1 YUCIOBBIX BBIPAKEHHM, TPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
U MPUEMbI BBIYUCIICHUS 3HAUCHUHN IPOOHBIX BBIPAXKEHUH, COJepKalIuX OObIKHOBEHHbIC
U JIECATUYHBIC TPOOU.

[Tepexoauts OT omHOW (OPMBI 3amMCH YWCENT K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YNOPSAI0YMBATH PaAllUOHATIbHBIC YU CIIA.

OKpyriATh yucna.

BrInosHIT, OPUKUIKY W OIEHKY pe3yjibTaTa BBIYMCICHUMN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHUI. BBINMOTHATE AEUCTBUS CO CTENEHAMH C HATypajJbHBIMU
MOKAa3aTeIIAMH.
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[IpuMeHATh TPU3HAKU JCTMMOCTH, PA3JIOKCHUE HAa MHOKUTEIH HATYPATbHBIX
YHCE.

PemaTe mpakTHKO-OpHEHTHPOBAHHBIC 3a]a4H, CBI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
IPOIOPIIMOHAILHOCTBIO  BEJIMYMH, MPOICHTAMH, HHTEPIPETUPOBATh PE3YIbTAThI
peIIeHus 3a7a49 C YYeTOM OTrPaHMYCHUMN, CBA3aHHBIX CO CBOWCTBAMH pacCMaTPHBAEMBIX
OOBEKTOB.

AJiredOpanvecKkue BbIpasKeHHUs

Hcnonp30Barh anredpandyeckyr0 TEPMHHOJIOTHIO M CHUMBOJIMKY, MPUMEHSTH €€
B IIPOLIECCE OCBOCHMSI Y4EOHOT0 MaTepuania.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPAXKCHUN TP 3aJaHHBIX 3HAYCHHUIX
NepEeMEHHBIX.

BreimonusaTe mpeoOpa3oBaHUs ILIENOTO BBHIPAKEHUS B MHOTOWIEH NPUBEICHHEM
MOJIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BhINonaHAT, YMHOXKEHHE OHOUYICHA HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYJIEH,
OpPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh pa3oKeHNe MHOTOUJICHOB HA MHOKHTEIH C TIOMOIIBIO BEIHECEHUS
32 CKOOKM OOIINEer0o MHOXHUTENs, TPYNIHUPOBKU ClIaraéMblX, MPUMEHEHUS (HopMyI
COKPAIICHHOTO YMHOXECHHS.

[IpuMenaTs mpeoOpa3oBaHUsT MHOTOWICHOB IS PEIICHUS pa3IMYHBIX 3a]a4
U3 MaTEMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonws3oBarh  cBOWCTBAa  CTEMEHEM C  HATypalbHBIMH  IOKa3aTEIsIMU
JU1sl TpeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemars nnHEHBIE YpaBHEHUS C OJHOM EPEMEHHOM, TPUMEHSIS IIPABUJIa IEPEX01A
OT MCXOJHOIO YpaBHEHUs K PAaBHOCWIBHOMY eMy. lIpoBepsaTs, ABISETCA M 4YHCIO
KOPHEM YpPaBHEHMUS.

[IpuMenarsy rpaduyeckrie METOIbl NMPH PEIICHUH JMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TogOupaTe mpUMeEpHI Map YHUCE, SBISIIOUIUXCS PELIEHUEM JIMHEWHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

Crpouth B KOOPJAMHATHOW IUIOCKOCTH TpadUK JUHEWHOIO YpaBHEHHS C JABYMs
[EPEMEHHBIMHU, M10JIb3YACh I'pa(h)UKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemars cucTeMbl IByX IMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U penlarh JIMHEWHOE YPaBHEHUE WM CHUCTEMY JIMHEHHBIX ypaBHEHUI
10 YCJIOBHMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN PE3yJIbTar.

DOYyHKIUU

N300paxxkath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HWHTEPBAJbI, 3alKUCHIBATH YHCIIOBBIE MPOMEXKYTKH
Ha alnreOpanveckoM sI3bIKE.
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OTMeuaTh B KOOPIMHATHOM MIIOCKOCTH TOYKH O 33JIaHHBIM KOOPAHHATAM, CTPOUTH
rpaduky TuHERHBIX GyHKUMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXKY BEIMYMHAMU:
CKOpOCTb, BpPEMsl, pacCTOSHUE, 1[€HA, KOJIWYECTBO, CTOMMOCTb, IPOU3BOAUTEIBLHOCT,
BpeMsi, 00beM padOTHhI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBICHUS W aHaiIM3a HWHMOpMaIuH,
U3BJIEKAaTh M HHTEPIPETHPOBAaTh MH(GOpPMAIMI0 U3 TpadUKOB peajbHBIX MNPOLECCOB
Y 3aBUCUMOCTEM.

[IpenMeTHbIC pe3yabTaThl OCBOCHHS TPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce.

Yucsia v BbIYUCICHUS

Hcnonbs30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHCEIN
JUISl CpaBHEHHS, OKPYIJICHHS M BBIYUCICHHUH, M300paxaTh ACHCTBUTEIbHBIE YHUCIA
TOYKaMHU Ha KOOPJMHATHOM MIPSIMOU.

[IpuMeHaTh TOHATHE apU(PMETHYECKOTO KBAIPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HWCIOJB3Yd TPH HEOOXOAUMOCTH KAaJIbKYJATOP, BBIMOJIHSTH
MpeoOpa3oBaHus BRIPAKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, HUCIOIL3Ysl CBOMCTBA
KOpHEH.

Hcnonb3oBatrhk 3anucu OOJBIINX U MAJIbIX YHUCEI C TTOMOIIIBIO IECATUYHBIX ApOoOeH
u crenenent yucna 10.

AJiredOpanvecKue BbIPasKeHUs!

[IpuMeHATH MOHSATHE CTETICHH C IIEJIBIM TTOKa3aTeNIeM, BBITIOIHATH TPeoOpa3oBaHUs
BBIPAXKEHU, COJEPKAIINX CTETIEHHU C IEIbIM MOKa3aTEIEM.

BBIOMHATE  TOXKIECTBEHHBIE TPEOOpa30BaHUs  PAIMOHAIBHBIX  BBIPAKCHUMN
Ha OCHOBE MPABWJI JICUCTBUI HAJl MHOTOWICHAMH U alreOpanyecKuMu JpoOsMHu.

PacknanapiBaTh KBapaTHBIA TPEXWICH HA MHOYKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUM JJIi  PELICHUS PA3JIUYHBIX 3aja4
U3 MaTEMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs1 1 HEPAaBEHCTBA

Pemare JsMHEMHBIE, KBaJpaTHBIE YPAaBHEHUs W PALHUOHAIBHBIC YPaBHEHHS,
CBOJSILMECS K HAM, CHCTEMBI IByX YPABHEHHM C IByMSI IEPEMEHHBIMH.

[IpoBoauTE MPOCTEHIIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHU, B TOM
quciie C NPUMEHEHHEM TIpaduyecKuX IpeACTaBlIeHUN (yCTaHABIMBAThb, HMEET JH
YpaBHEHUE WA CUCTEMA YPABHEHUM PELICHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Ilepexonuth OT cI0BECHON (OPMYIUPOBKH 33/1a4 K €€ anredpandeckoil Moaenu
C IIOMOIIBIO COCTABJICHUS YPaBHEHMS WIM CUCTEMbl YPAaBHEHHUW, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M I1I0Jy4EHHBIM pe3yJIbTar.
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[IpuMeHsTh CBOWMCTBA YHCJIOBBIX HEPABEHCTB IS CPABHEHUS, OLECHKH, peIIaTh
JUHEHHBIC HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHCTEMBI, JaBaTh I'PapUUICCKYIO
WJUTFOCTPAIIMIO MHOXKECTBA PEICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMH
[TonumaTe W WUCMIONB30BaTh (YHKIHMOHATIBHBIE TOHSATHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OO0O03HAUYEHHUs), ONpEeAeNiaTh 3HaueHue (YHKIUU 10 3HAYEHUIO
apryMeHTa, ONPENesTh CBOWCTBA (DYHKIIUH TI0 €€ TpaduKy.
Ctpouts rpaduku dIeMeHTapHbBIX GYHKIIUN BUA:
y=_,y= x% y= x3,y = VX, y = |x|, onuceIBaTh CBONCTBA YHCIOBOH (DyHKIIHH
X

o ee rpaduky.

[IpeameTHBIE pE3yJBTaTBl OCBOSHUS TPOrPAaMMBlI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce.

Yucjia ¥ BbIYUCIEHUS

CpaBHMBATH U YIIOPSIOYMBATH PAlMOHATBHBIC U UPPALMOHAIIBHBIEC YMCIA.

BreimonasaTe apudmerndeckue OEHCTBUS C pallMOHATBHBIMA YHCIIAMH, COYETas
YCTHBIE W IIUCBMEHHBIE TPHUEMBI, BBINOJIHATh BBIYUCIEHUS C HWPPALUOHAIBHBIMU
YHUCJIAMH.

Haxonuths 3Ha4YeHHsI CTENEHEW C LEIbIMH IMOKA3aTeIsIMU W KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrnsiTh  NCUCTBUTEIBHBIC  YHMCJA, BBINOIHATH MNPUKUIKY  pe3yJibTaTa
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAYKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemare nmHElHBIE W KBAaJpaTHBIE YPAaBHEHWS, YPAaBHEHUs, CBOIALIMECS K HUM,
npocTeime ApoOHO-palliOHAIbHBIE YPaBHEHHUS.

Pemrars cucteMsl 1ByX JTMHEHWHBIX YPABHEHUH C ABYMS NEPEMEHHBIMA U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJISETCSA JIMHEUHBIM.

Pemarb TekcTOBbIE 3aauu anreOpanyeckuM CriocoOOM C MOMOUIbIO COCTABICHUS
YPaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUU C JBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpOCTEUIIME MCCIECIOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHUMH, B TOM
quciie C MpPUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (ycTaHaBIMBaTb, WMEET JIU
YPaBHEHUE WM CHCTEMA YPABHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

PeaTe MHelHbIE HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, N300paXkaTh PEILICHUE
HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3alIMCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemare cucremsl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIHOYAIOIINE
KBaJJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHNUN PA3JIMYHBIX 33]1a4.
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DOYyHKIUU
PacriosnaBate  ¢GyHKIMM  W3y4eHHBIX BHUJOB. [lOKa3pIBaTh  CXEMAaTUUYECKH
pacnoyiokeHue Ha KOOPAMHATHOM IUIOCKOCTH T'paduKoB (QYHKIMN BUIa: Yy = KX,

k _
y=kx+b y=_, y=ax?+bx+c, y= x3, y= VX, y=|x| B 3aBucumoctu
X

OT 3HaU€HU KO3 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpoutb U u300pakaTh CXEMaTHMUECKH TpaduKd KBaJApaTHUUHBIX (DYHKIHA,
OMUCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKUUU MO X IpaduKaM.

Pacno3snaBath KBajgpatuuHyro GyHKIUO 10 (opmyne, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBbie NOCJIe10BATEILHOCTH H POTPECCHH

Pacnio3naBath apudmeTHUECKyr0 U T€OMETPUUYECKYIO MPOIPECCUH TIPHU Pa3HbIX
crnoco0ax 3aaHusl.

BBIMTOTHATE BRIYUCIICHUS C HCTIOIB30BaHUEM (DOPMYJT N-TO YieHa apu(PMEeTHISCKON
Y T€OMETPUYECKON IPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxkats 4ieHbl MOCIEA0BATEIbHOCTH TOYKAMU HAa KOOPAMHATHON TUIOCKOCTH.

Pemate 3amaun, CB3aHHBIC ¢ YHUCIOBBIMH IOCIICIOBATEIHLHOCTSIMH, B TOM YHUCIIC
3aJ]a41 U3 peabHOM JKU3HHM (C UCMOJIb30BAHUEM KaJIbKYJISITOPA, IU(PPOBBIX TEXHOIOTHH).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HaumenoBanue pazaena |KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICSITEIILHOCTH 00yUYaOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE
Yyiciia U BEIYMCIIEHU . 25 [Tonsarne CucreMaTH3UpPOBATH M 000TralIATH 3HAHUSA
PannonanbHbIe UKCIa PaIMOHAIBHOTO YKclia. | 00 OOBIKHOBEHHBIX U AECITUYHBIX JPOOSIX.
Apudmernueckue CpaBHMBATH U YHOPSII0YMBATH APOOH, TPpeoOpa3oOBbIBas
JIEUCTBUS PpU HEOOXOUMOCTHU JIECATUYHBIC TPOOU B OOBIKHOBEHHBIE,

YIIOPSIA0UMBAHUE

Crenennb
C HaTypajbHbIM
OKAa3aTeJIEM.

3a/1a4 Ha Ipodu,
MIPOIEHTHI

W3 peAIbHOU
MIPAKTHKH.

PAa3JIOKCHHUA
Ha MHOXKHTCJIN

PeanpHBIE

C palMOHAIbHBIMU
yucnamu. CpaBHEHUE,

palrOHAJIbHBIX YU CECII.

Pemenre oCHOBHBIX

[Tpu3Haku neIMMocTH,

HAaTypPaJIbHBIX YUCCII.

OOBIKHOBEHHBIC B JIECATUYHBIC, B YACTHOCTU B 0ECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHsTH pa3HOOOpa3HbIe CIOCOObI U IPUEMbI
BbIYMCJICHUS 3HAYCHUI IPOOHBIX BbIPAKEHHUIA,
cozepxkanmx OOBIKHOBEHHBIE U JICCATHYHBIE TPOOH:
3aMEHSITh TPU HEOOXOUMOCTH JIECATUUHYIO APOOh
OOBIKHOBEHHOU U OOBIKHOBEHHYIO JAECATUYHOMN, MPUBOJAUTH
BBIpa)KEHUE K popMe, Haubosee y1o0HOM /ISl BRIYMCICHUH,
peoOpa3oBbIBATH IPOOHBIEC BHIPAKEHUS HA YMHOKEHUE

U JICJICHUE IECATUYHBIX ApOo0ei K JeHCTBUSAM C IETbIMU
YHUCJIAMH.

IIpuBOAMTH YHCI0BBIE M OYKBEHHbIE IPUMEPbI CTENIEHU
C HATypaJbHBIM MOKa3aTeaeM, OOBICHSIS 3HAUCHUS
OCHOBAHHSI CTENIEHU U MOKa3aTelisd CTENEHU, HAXO/IUTh
3HA4YEHUs CTeneHel Bua a” (a — roboe paloHaIbHOE
YHCIIO, # — HATYpPajIbHOE YUCIIO).

IMoHuMAaTh CMBICH 3aMTUCH OOJIBITUX YUCEN C TTIOMOIIIBIO
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3aBUCUMOCTH. [Ipsamas
1 oOpaTHas
PONOPLHUOHATIEHOCTH

JECATUYHBIX Ipo0eii u cTeneHel uncia 10, mpuMeHATh UX
B PCATbHBIX CUTYAIIHSIX.

IIpuMeHATH MPU3HAKU JEIUMOCTH, PA3JI0KEHHS Ha
MHOXKHTEIIH HaTypaJIbHBIX YUCEIL.

PemaTsh 3a1a4u Ha YaCTH, IPOIICHTHI, MPOTIOPITUH,

Ha HaxoXKJIeHue ApoOu (IIPOIIEHTa) OT BEJIMUYUHBI U
BEJIMUMHBI 110 ee ApoOu (MPOIEHTY), Tpodu (TIporieHTa),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaUTH, pa36upPaTh, OLEHUBATH PA3INYHBIC PEIICHNUS,
3aIUCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSCHATD, ONUPASICh HA ONPE/ICICHUS,
PSIMO MPOTIOPIIMOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX1y BETUYMHAMU; IPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEabHOTO MUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemaThb nMpakTHKO-OPUESHTUPOBAHHBIE 33/1a4U Ha IPOOH,
MIPOLICHTHI, IPSAMYIO U OOPATHYIO MPOTOPIIMOHATBLHOCTH,
TIPOTIOPITUHN

AnreOpanyeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAKECHMUSL.
ITepemenHsle.
Jlonmyctumeble
3HAYEHUS
NIEPEMEHHBIX.
DopmyJIbL.
[TpeoOpazoBanue

OgBaagerp anreOpanyeckoil TEPMUHOIOTUEN U CHUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCe OCBOCHUS yueOHOr0 MaTepuara.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXXEHUMN MPU 33]IaHHBIX
3HAUeHUSX OYKB; BBIMOJIHATH BBIYUCIECHUS IO (POpMyIam.
BbInoaHATH peodpa3oBaHus LEJIOr0 BhIPAXKEHUS

B MHOT'OUJIEH ITPUBEJACHUEM TOI00HBIX CIaraeMsiXx,
PacKpBITHEM CKOOOK.

BBINOJHATH YMHOKEHUE OJJHOWICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAXKEHU,
PacKpbITHE CKOOOK
Y IPUBEJCHUE

HO,Z[O6HBIX cJraraCMabIX.

CBolicTBa CTCIICHU
C HATYpAJIbHBIM
MOKa3aTeJIeM.
MHOTr04JIeHBbI.
CnoxeHnue,
BBIYHTAHHE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpPAILICHHOTO
YMHOKCHHSI.
Paznoxenue
MHOT'OYJICHOB
Ha MHO>KUTEIN

¥ MHOTOYJIEHA Ha MHOTOUWICH, IPUMEHSITh (DOpMYITbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuecTBJIATH Pa3I0KEeHUE MHOTOUJICHOB HA MHOXKUTEIH
IyTEM BBIHECEHHS 32 CKOOKU OOILEro MHOXKHUTEIS,
npuMeHeHus: GOPMYJITbI pa3HOCTU KBaJAPATOB, HOpMYI
COKPAIIEHHOTO YMHOKEHHUSI.

IIpuMeHsATH NpeoOpa3oBaHUE MHOTOUICHOB ISl PEILICHUS
Pa3IMYHbIX 33]1a4 U3 MATEMaTUKU, CMEKHBIX ITPEIMETOB,
U3 peajbHOU IPAKTUKH.

3HAKOMHUTBHCSA ¢ UCTOPHEI Pa3BUTHI MaTEMAaTUKU

YpaBHEHUS U HEPABEHCTBA

20

VYpaBHeHuE, TpaBUIIa
npeoOpa3zoBaHus
YpaBHEHMUS,
PaBHOCWJIBHOCTD
YPaBHEHUM.
JInneniHoe ypaBHeHUE
C OJHOU MIEPEMEHHOM,

Pemars JiMHEHOE YpAaBHEHUE C OJHOW MIEPEMEHHOM,
NPUMEHss MPABUJIA IEPEX01A OT UCXOJHOTO YPAaBHEHUS

K PaBHOCUJILHOMY eMy 00Jjiee MpOCTOro BUA.

IIpoBepsThb, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHUSL.

IHoa0upaTs mpuMepsI nap YUCEN, ABISIOIINXCA PEHIEHUEM
JIMHENHOTr0 YPABHEHUS C IByMSI IEPEMEHHBIMMU.
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pELICHUE JTUHEUHBIX
ypaBHEHU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHeHUE
C AByMs
IIEPEMEHHBIMH U €TO
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUIN
C AByMs
MEPEMEHHBIMU

CTpouTh B KOOPAMHATHOW MJIOCKOCTH T'padUK JIMHEHHOTO
YPaBHEHHUS € IBYMsI IEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM,
NPUBOIAUTH IIPUMeEPHI PELICHNS YPABHEHUS.

HaxoauTh pemienue CUCTEMBI JBYX JUHEUHBIX YPABHCHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBisTh ¥ pemiaTh ypaBHEHUE WIN CUCTEMY
YPaBHEHUH I10 YCIIOBUIO 3aJ]a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M I1OJy4EHHBINA
pe3yibTar

Koopaunatel u rpaduku.
DyHKIH

24

Koopaunara Touku
Ha npsAMoi. Yucnosele
MIPOMEKYTKHU.
Paccrosinue mexny
IBYMs TOUYKaMU
KOOPJIMHATHON
MIPSIMOM.
IIpssmoyrosibHas
CHUCTEMA KOOPAUHAT
Ha IJIOCKOCTH.
[Ipumepsi rpaduKoB,
3aJTaHHBIX
dbopmynamu.

Yrenue rpadukos

N300paxkaTh Ha KOOPAUHATHON MPSIMOI TOYUKH,
COOTBETCTBYIOIIMUE 3aJaHHBIM KOOPJIMHATAM, JIyUd, OTPE3KH,
HMHTEPBAaJIbI; 3aITUCHIBATh UX HA aJITEOPaNIECKOM SI3BIKE.
OTMedaTh B KOOPAMHATHOM NMJIOCKOCTH TOYKU

110 3a/IaHHBIM KOOPJMHATaM; CTPOUTH rpaduKu HECIOKHBIX
3aBUCUMOCTEH, 3aJJaHHbIX (hOPMYJIaMH, B TOM YHCJIE

C MIOMOTIIBIO ITU(GPOBBIX JTAOOPATOPHUIA.

IIpyuMeHsITH, H3y4aTh NPEeUMYIIECTBA,
HHTEPNPeTUPOBATH TpadUueCcKuii Criocod MpecTaBICHUsS
Y aHaiM3a pa3Hoo0pa3HOM KU3HEHHON MH(OpMAaILIUH.
OcBauBaTh MoHsTHE PYHKIUH, OBJIAI€BaTh
(YHKIIMOHATLHON TEPMUHOJIOTHUEH.

Pacno3naBatsh nuHeliHy0 QyHKIUIO ¥y = kx + D,
ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peaTbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
['padux byskImH.
CaoiicTBa PyHKIUH.
Jluneiinas QyHKIus.

ko3 dunreHToB k u b.

Ctpoutsb rpadpuku TuHeHON QyHKIMH, QYHKIHHA ) =| X |.
Hcnoab3oBaTh HuppPoBbIE pecypehl s TOCTPOSHUS
rpadukoB GYHKIMIA U U3yUEHUS UX CBOWCTB.

IIpuBoaAMTH NpUMeEPHI INHENHBIX 3aBUCUMOCTEN

B PEATHHBIX MPOIECCAX U SIBICHUIX

YACOB IIO ITPOTPAMME

[TocTpoenue rpadpuka
JMHEHHON (YHKITHH.
I'paduk GpyHKITMN
y =|x|
[ToBTOpEHME 1 0000IIEHNE 6 IToBTOpEHME Bei0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHHUS
OCHOBHBIX IOHATUI YHCEeJl, BBIYMCIICHUI, TpeoOpa30BaHuil BEIPAKEHHI,
Y METOJIOB Kypca pELICHUs YPaBHEHUIA.
7 xnacca, 00001eHne OcymecTBJIATH CAMOKOHTPOJIb BBITTOTHSIEMBIX ICHCTBHMA
3HaHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUI,
peoOpa3zoBaHU, MOCTPOCHUH.
Pemars 3agaum 13 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUs U1 peLICHUs 3a1a4 U3 IpYrux
MPEIMETOB.
PemaTe TeKCTOBBIC 3212491, CDABHUBAThH, BLIOUPATH
CIoCOoO0bI pEIICHUS 3a/1a4n
OBUIEE KOJIMYECTBO 102
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8 KUIACC
HaumenoBanue paznena |KonudecTtBo OcHoBHOE OcCHOBHBIE BU/IBI JCSATEIHHOCTA O0YUYAIOITUXCS
(Temsl) Kypca 4acoB COJIEpIKAHUE
Uucrna v BEIUMCIICHHUS. 15 KBanpaTHbIil KOpeHb @DopMyJTHPOBATH ONpeaeeHre KBaIPaTHOTO KOPHS

KBagpaTHble KOpHU

n3 uncina. [lonstue
00 UpparmoHaIbHOM
yucie. JlecsTuanbie
MIPUOITHIKEHUS
MppALMOHATBHBIX
quced.
JleicTBUTENBHBIC
yucna. CpaBHEHUE
JEUCTBUTEIBHBIX
YHCEJL

YpaBHeHuUE BUaa

Xt =a.

CaolicTBa
apudmeTnueckux

KBaJpaTHbIX KOPHEM.

[IpeoOpa3zoBanue
YHCIIOBBIX
BBIPAKECHU,
CoepIKaIIIX
KBa/IpPAaTHBIE KOPHU

U3 yucia, apu(pMEeTUIEeCKOro KBaJpaTHOr0 KOPHSI.
IIpuMeHATH Onepanuio U3BJICUYECHHS KBAAPATHOTO KOPHS
U3 YHCIIA, MCII0JIB3YH [P HEOOXOUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaJpaTHbIC KOPHU LIEIBIMU YUCIAMU U
JECSITUUHBIMU IPOOSIMHU.

CpaBHMBATBH M YNIOPSII0YMBATh PALIMOHAIBHBIE

Y UPPallMOHAJIBHBIE YMCIIA, 3aIIMCAHHBIE C TOMOLIBIO
KBaJPAaTHBIX KOPHEW.

HMceaenoBaTs ypaBHEHUE x> = @, HAXOJUTH TOUHBIE

U IpUOJIM>KeHHbIE KOpHU Tipu a@ > 0.

HccienoBath cBOMCTBA KBAAPATHBIX KOPHEW, IPOBOS
YU CJIOBBIE DKCIIEPUMEHTBHI C UCITOIb30BAHUEM KAJIBKYJISITOPA
(kommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHUH.
BoInoJHATH IPeodpa3oBaHMs BEIPAKEHUN, COIEPKALUX
KBaJpPaTHbIC KOPHHU.

BeipaxaTrh nepeMeHHbIE U3 TEOMETPUUYECKUX U PUINIECKUX
dopmyr.

BoeruncisiTh 3HAYEHHUS BBIPAXKECHUN, COAEPKALLIMX
KBa/IpaTHbIE KOPHU, UCIIONB3YS P HEOOXOTUMOCTH
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KaJIbKYJIATOD.

Hcnmosib30BaTh B X01€ pELLIECHUS 3a1a4 3JIEMEHTApHBIC
IPEICTABIICHHUS], CBSI3aHHBIE C MPUOIMKEHHBIMUA 3HAUYEHUSAMHU
BEJINYMH.

3HAKOMHUTBCH C HCTOPHEH Pa3BUTUS MAaTEMATHKU

YHucna 1 BEIYMCIIEHUS.

CreneHs ¢ HenbIM

DOopmyIHPOBaTH ONpe/iesieHHe CTEIIEHH C LETbIM

CreneHsb ¢ 1elbM MOKAa3aTeJIeM. MOKAa3aTeJIeM.
MOKa3areseM CranpapTHas 3anucCh IIpeacTaBasiTh 3aHUCh OOJIBIINX U MAJIBIX YUCE
quCIa. B CTAH/IAPTHOM BHJIE.
Pa3Mepbl 00bEeKTOB CpaBHUBATB YKCIia U BEJIMYUHBI, 3aIHCAHHBIE
OKPYXKaFOLIEro MUpa ¢ ucrnonb3oBanueM crenenu 10.
(OT PIIEMEHTapHBIX Hcnoab30BaTh 3aIUCH YKUCEN B CTAHAAPTHOM BUJIE
YaCTHULL JUTSI BBIPQXKEHUSI Pa3MEPOB O0BEKTOB, JIIUTEILHOCTH
710 KOCMHYECKUX IPOLIECCOB B OKPYKAIOIIEM MUDE.
O0OBEKTOB), D opMyJHPOBATH, 3aIIMCHIBATH B CHMBOJIHYECKOH hopme
JUTUTEITLHOCTh U WUTKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTENEHU
IIPOLIECCOB C LEJIBIM MOKAa3aTENEM.
B OKpyaromeM mupe. | [IpuMensiTh cBoiicTBa cTeneHu s mpeoOpa3oBaHus
CBolicTBa CTENEHU BBIPAKEHUM, COJIEPIKAIINX CTEIIEHHU C UEIbIM TOKa3aTeIEM.
C LIEJIBIM [OKA3aTeNeM | BBINOJIHATH 1eliCTBHSA C YMCIIaMU, 3alTUCAHHBIMU
B CTAaHJAPTHOM BUJE (YMHOXKEHUE, ICIICHUE, BO3BEIICHHE
B CTEIICHD)
AnreOpanyeckue KBanparnsiit Pacno3HaBaTh KBaJpaTHBIN TPEXWICH,
BbIpakeHus. KBaaparHbiii TPEXUJIEH. YCTaHaBJIMBATh BO3MOKHOCTb €0 Pa3JI0KEHUS
TPEXWICH Pasznoxenue Ha MHOUTEJIN.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOKUTENN

PaCK.JIa)]bIBaTb HAa MHOKHUTEJIN KB&I[p&THBIfI TPEXYJICH
C HCOTpHUATCIbHBIM JUCKPUMUHAHTOM

AnreOpanyeckue
BBIPA)KEHUSL.
Anrebpanyeckast JpoOb

15

Anrebpanyeckas
TPOOb.
Jonyctumele
3HAYEHUS
MEPEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPAKCHHUSL.
OCHOBHOE CBOMCTBO
anredpanvecKkou
npo6u. CokparieHue
npobei.
Cnoxxenue,
BBIYHTAHUE,
YMHOKEHHUE

U JICIICHHE
aNreOpandecKux
npobei.
[IpeoOpazoBanue
BBIPAKCHHUI,
CoJIep KaIINX
anreOpanvecKue
poou

3anuchIBaTh AIre0panyecKue BhIPaKEeHHUS.

HaxoauTs 061acTh onpeiesieHus: palmoHaIbHOTO
BBIPAKECHHSL.

BbINOJIHATH YHUCIIOBbIE MOJCTAHOBKU U BHIYUCJIATH
3Ha4Y€HHE APOOH, B TOM YUCIIE C MOMOMIBIO KaJbKYJISATOPA.
@DopMyJIHPOBATH OCHOBHOE CBOMCTBO aJire0OpandecKon
IpoOU U MPUMMEHSITH €ro I IpeoOpa3oBaHusl 1poOeH.
BoinosHaTh aeiicTBUS ¢ anredpandyeckuMu ApoosiMu.
IIpumeHsTH Npeo0pa3oBaHUs BBIPAKECHUN [T PEILICHUS
3a1ad4.

Broipa:kath nepemenHbie u3 Gopmys (hu3ndecKux,
r€OMETPUYECKHUX, OMUCHIBAIOLIUX OBITOBBIE CUTYALINH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanpatHoe Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHUS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnnoe | 3amuchiBaTh GOpMYJIy KOpHEH KBaJIPaTHOTO YPABHEHMS;
KBaJIpaTHOE pemaTb KBaJApaTHble YPABHEHHMS — IOJIHBIE U HETIOJIHBIE.
ypaBHeHue. Popmyia IIpoBoauTk npocreimue UccJIeI0BAHUA KBaJAPATHBIX
KOpPHEW KBaJIPaTHOI'O YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHHUs1, CBOISIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIIBIO MPEe0OPa30BaHUI ¥ 3aMEHOM IEPEMEHHOM.
Pemenue ypaBHenui, Hao0uroaaTe 1 aHATM3MPOBATH CBA3b MEXAY KOPHSIMHU
CBOJSIIMXCS U KO3 PUIMeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
K KBAJIPATHBIM. ®opmyaupoBaTth TeopeMy Buera, a Takxe oOpaTrHyto -
[Tpocreiimme 1poOHO- | TeopeMy, IPUMEHSTh 3T TEOPEMBI JJIs PELICHUs 3a1ay.
palMoHaJIbHbIC PemiaTh TekCcTOBBIE 322491 AJIT€OPANYECKUM CIIOCOOOM:
YPaBHEHUS. HEPEXOIUTh OT CJIOBECHON (OPMYIMPOBKU yCIIOBUS 3a1a4U
Pemienne TeKCTOBBIX K anredpandeckoi MoieNId MyTEM COCTaBJIEHUS ypaBHEHUS,
3a/1a4 € MOMOUIBIO pelaTrh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATD
KBaJIPaTHBIX pe3ynbTar.
YpaBHECHUIN 3HAKOMUTBHCH C HCTOPHUE Pa3BUTHUS aIreOpsbI

YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHEHNE Pacnio3zHaBaTh IMHEHHbBIE YPABHEHUS C IBYMsI

CucreMbl ypaBHEHUN C AByMs NIEPEMEHHBIMH.

MepEMEHHBIMH, €T0
rpaduk, mpuMepbl
peLIeHUs] YPaBHEHUN
B LI€JIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHENHBIX YpaBHECHUMN
C AByMs

CrpouTtsb rpadvKku JIMHEWHBIX YPaBHEHUH, B TOM UHCIIE
HUCIO0JIb3Ys HUu(poBbIE pecypehbl.

Paziuuarth napasuiebHbIe U IEPECEKAIOIINECS TPSIMBbIE
10 UX YPAaBHEHUSIM.

PemiaTe crucTeMbl IBYX JIMHEWHBIX YPABHEHUN C JBYMSI

IIEPEMEHHBIMU ITOJCTAHOBKOU U CIIO)KEHUEM.

Pemars nipocrenmme CUCTEMBbI, B KOTOPBIX OJHO
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[IEPEMEHHBIMMU.
[Ipumeps! pemeHus
CHUCTEM HEJIMHEUHBIX
YpPaBHEHUI

C ABYMs
MIEPEMEHHBIMM.
['padmueckas
MHTEpIIpETaLNs
YpPaBHEHUS

C IBYMsI
MIEPEMEHHBIMU

Y CUCTEM JIMHEUHBIX
YpPaBHEHUU C IByMs
MIEPEMEHHBIMM.
Penienne TekcToBBIX
3a71a4 C ITOMOILBIO
CHUCTEM ypPaBHEHUMU

U3 YPaBHEHU HE ABJISIETCS JTUHEHHBIM.

IIpuBoauTh rpadpuYecKy0 HHTEPNPETALUIO PELIICHUS
YPaBHEHHUS C IByMSI IEPEMEHHBIMU M CUCTEM YPaBHEHHUI
C IBYMS [IEPEMEHHBIMMU.

PemiaTh TeKCTOBBIE 3aJa4H aNTeOpandecKuM CiocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaseHncrea

12

Yucnosbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
TIEPEMEHHOM.
JIunernHbie
HEPABEHCTBA C OJIHOU
MIEPEMEHHOU U UX
pemenune. Cuctemsl

DopMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPIAWHATHOU IIPSIMOM, JOKA3bIBATh
anreOpanvyeckK.

IIpuMeHATH CBOHCTBA HEPABEHCTB B XO/I€ PELICHMS 3a]1a4.
Pemarsb JIMHEHBIE HEPABEHCTBA C OJJHOW IMEPEMEHHOM,
n300paxkaTh pelIeHNE HEPABEHCTBA HA YHCIIOBOM MIPSIMOM.
PemaTh cucTeMbl TMHEHMHBIX HEPABEHCTB, H300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YHCIIOBOU IPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJTHOU IEPEMEHHOMN
U UX PEIICHUE.
N3o0paxenue
peLIeHUs JINHEWHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
IPSAMOM

DyHKINN.
OCHOBHBIE TOHATHUSA

[TonsiTue pyHKUMU.
OO6macThb onpeaeeHus
1 MHOECTBO
3HAYCHUN (DYHKITHH.
CrocoOnl 3a1aHus
GyHKIMMA.

['padux byskImH.
CaoiicTBa (pyHKUIHH,
UX OTOOpakeHue

Ha rpaduxe

Hcnoab3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

BoruucaaTs 3HaueHns QyHKIMHI, 3a1aHHBIX

dbopmyniamu (pyu HEOOXOIUMOCTH UCTIOIB30BATh
KaJIbKYJISITOP); COCTABJISATH TA0IUIbI 3HAYEHUH

(YHKIMH.

CtpouTh no Toukam rpapuku GyHKINA.

OnuceiBaTh cBOMCTBA (DYHKIIMU HA OCHOBE €€
rpaduueckoro npeacTaBICHUsI.

Hcnoab3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTPAXKAIOIIUX PealIbHbIC
IIPOLIECCHI U SIBJICHHUSL.

I[IpuBoAMTH NPUMeEPHI IIPOLIECCOB U SBJIICHUH C 38 JaHHBIMU
CBOMCTBaMU.

Hcnoab30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI

JUTSl TIOCTPOEHUA TpauKoB (PYHKIMIA U U3yUYEeHUS

UX CBOWCTB
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DOyHKINH. 9 YreHue u mocTpoeHue Haxoauts ¢ nomoubio rpadpuka QyHKIIUY 3HAYECHUE OTHOU
Uwucnobie QyHKIINH rpaukoB (pyHKIHUH. U3 paccMaTPUBAEMbIX BEJIMYUH 10 3HAYEHUIO JPYTOMl.
[Ipumeps! rpadukoB B HeCnoXHBIX Ciiydasx BbIPaKaATh (POPMYJIOH 3aBUCUMOCTD
GbyHKIHH, MEXy BEJIMYNHAMU.
OTpaXarolmx OnucpIBaTh XapakTep U3MEHEHUS OJTHOM BEJIMUYNHBI
peanbHbIE ITPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHUS JPYTOil.
DOyHKIUH, Pacno3naBaTh BU/bI N3y4aeMbIX (YHKITHIA.
OIKCHIBAIOLINE Iloka3pIBaTh CXeMAaTHYECKH [10JI0KEHUE HA KOOPJAUHATHON
npsIMyI0 U 00paTHYIO IIOCKOCTHU rpadukoB GpyHKIMH BUAa: y = X%,y = Xx°,
MPOIOPIIMOHAIBLHBIC y = Vx, y = |x|.
3aBHUCUMOCTH, HX Hcnoan3oBaTh GyHKINOHATBHO-TPadUIECKHE
rpagukm. NpeACTABJICHHUS IS PELICHUS U UCCIIEI0BAHUS YPABHEHNN
I'pacuk QyHKImn U CHCTEM YpaBHEHUH.
y=x. IpumeHaTs uGpPOBBIE peCyPCHI JIIS IIOCTPOSHUS
OynKun rpadukoB QyHKITUH
y=x,y =2,
y=vx, y=|x|;
rpaguueckoe
pEIICHUE YPAaBHEHUM
U CUCTEM YpaBHEHUN
[ToBTOpeHue u 0000IICHHE 6 IToBTOpEHUE Bri0upaTh, IPUMEHATH, OLIEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATUI YKCell, BBIUUCIEHUH, TPe0Opa30BaHN BEIPAKEHUN, peIICHUS

U METOJIOB KYpCOB
7 1 8 KJIaCCOB,
0000111eHE 3HAHUI

YPaBHEHUM.
OcymecTBJIATH CAMOKOHTPOJIb BHITTOJHSAEMbBIX JICUCTBUM
U CaMOIIPOBEPKY pe3yJIbTaTa BIUYUCIECHUM, MPe0Opa30BaHUIT,
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IIOCTPOCHUM.

Pemiars 3a1a4u U3 peajibHOM KU3HU, IPUMEHATDH
MAaTEMATUYECKUE 3HAHUS [T PELICHUS 3a/1a4 U3 IPYTUX
IIPEAMETOB.

PemaTh TeKCTOBBIE 32/1a4M, CDABHUBATH, BBIOUPATH
CNoco0bl PEIICHUS 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KJIACC
HanmenoBanue pasgena | KonnuecTBo OcHoBHOE OcHOBHBIE BU/IbI ICSITETLHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue
Yucna v BBIYMCICHUS. 9 PanmonaneHeie uncia, | Pa3BuBaTh mpeacTaBjeHHs O YKMCIaX: OT MHOXKECTBA

JlercTBUTENBHBIC YK CIIA

HpparuoHaIbHbIe
YHCJa, KOHSUYHBIS

1 OECKOHEUYHbBIE
JECATUYHBIE TPOOH.
MHOXeCTBO
JIEUCTBUTEIIBHBIX
YHCe;
JIEUCTBUTENbHBIE
YHciIa Kak
OECKOHEYHBIE
JECATUYHBIE TPOOH.
B3aumHO oiHO3HaUHOE
COOTBETCTBHE MEXKTY
MHO>KECTBOM
JICUCTBUTEIILHBIX
YHCEeNI U MHOXKECTBOM
TOYEK KOOPJMHATHOU
MPSIMOM.

CpaBHeHue
JICMCTBUTEIIHHBIX YHCEIL,
apupMeTHIECKUe

HATYPAJIbHBIX YUCEII IO MHOYKECTBA JCUCTBUTEIBHBIX YHCEI.
O3HAKOMHTBCS C BO3MOXHOCTBIO MPEICTABICHUS
JIEHCTBUTEIILHOTO YHMCJIa KaK OCCKOHEUHOM JICCATUIHON
JIpoOu, NPUMEHSITD JIECSITUUHbIE TPUOITKCHUS
palMOHAIBHBIX U UPPAMOHATBHBIX YUCEIL.
N300paxaTh 1eCTBUTEIbHBIC YUCIA TOUKAMHU
KOOPAMHATHOM IIPSAMOM.

3anuceiBaTh, C)ABHUBATH U YIIOPSAI0YHUBATH
JICUCTBUTEIILHBIC YHCJIA.

BbInoiHATH, coYeTast yCTHbIE U TUCbMEHHBIE TTPHUEMBI,
apupmMeTHYecKue 1eiCTBUS C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJMTh 3HAUCHMS CTCIICHEH C IIEIBIMHU ITOKa3aTeIsIMHU
Y KOPHEW; BBIYMHUCJISATH 3HAYEHUS YUCIIOBBIX BHIPAKCHUM.
[Hony4yuTs npeacraBjaeHue O 3HAUUMOCTH
JNEUCTBUTENBHBIX YUCEN B MPAKTUYECKOMN JIESITEILHOCTH
YyeJIOBEKa.

AHAJM3UPOBATH U J1€J1aTh BBIBO/bI O TOUHOCTH
MPUOIMKEHUS JEHCTBUTEIHHOTO YMCTIA PU PEIICHUU
3aj1ad4.

OKpyrJasTh AEHCTBUTEIIBHBIC YUCIIA, BHINIOJHATD
NPUKUIKY PE3YJIbTATAa BBIYUCICHUN, OLEHKY 3HAYCHHUI
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JIEUCTBUSA

C ACUCTBUTEIBHBIMU
YHUCJIAMH.
[TpubmmxenHoe
3HAYCHUE BEJIMUMHBI,
TOYHOCTh
MPUOTMIKEHUS.
OkpyrieHue yucen.
[Ipukuka u orieHKa

YU CIOBBIX BBIpa)KCHHﬁ.
3HAKOMHUTBLCS C I/ICTOpI/Ieﬁ Pa3BUTHUA MATCMATUKHU

pEe3yIbTaToB
BBIYKCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypasHenue. | OcBamBaTh, 3aIIOMHUHATH U IPUMEHATH IrpaguvecKkue
YpaBHEHUS C OJHOM Peuienue ypaBHeHui, METO/bI [IPU PELICHUU YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOU CBOJSIIMXCSA CUCTEM.
K JIMTHEHWHBIM. Pacno3naBats 11eibie ¥ IpOOHbBIE YPABHEHHUSL.
KBagparHoe Pemiarhb JinHeHbIE U KBAIPAaTHbIe YPABHEHHS,
ypaBHeHueE. Pemenue YpaBHEHUsI, CBOJALIUECS K HUM, TPOCTENIIINE APOOHO-
YpaBHEHUH, paloOHaIbHbIE YPABHEHHUS.
CBOIALIUXCSA Ipensaratb BO3MOXHBIE CTIOCOOBI PEIICHHS TEKCTOBBIX
K KBAJIPaTHBIM. 3a/1a4, 00CYKIaTh UX M peliaTh TEKCTOBBIE 3a7a4n
bukBanparnsie pa3HbIMH CIIOCOOAMH.
YpaBHEHMUS. 3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH
[Ipumeps! perieHus

YPaBHEHUH TpETber
Y YETBEPTOU CTETICHEN
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pa3oKeHUEM
Ha MHOXKHUTEJH.
Pemenue npoGHo-
paIMOHAIbHBIX
YpaBHEHUM.

Pemenne TekCTOBBIX
3a/1a4 are0panyecKkum
METOJI0M

YpaBHEHUS U HEPABEHCTBA.
CucreMsl ypaBHEHUI

14

YpaBHeHUE ¢ IBYyMS
IIEPEMEHHBIMU U €r0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHUN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUI, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOPOu
CTETICHH.
['padpuueckas
VHTEPIIPETALNS
CUCTEMbI yPaBHECHUN

C ABYMSI IEPEMEHHBIMM.
Penienne TeKCTOBBIX

OcBauBaTh M NPUMEHSTH [IPUEMbI PELICHUS CUCTEMBI
ABYX JIMHEWHBIX ypaBHEHUH C IBYMS TIEpEMEHHBIMU

Y CUCTEMBI JBYX YPaBHEHMI1, B KOTOPBIX OJTHO YPaBHEHUE
HE SIBJIICTCS JIMHEHHBIM.

Hcnouab3oBaTh QyHKIIMOHANBHO-TpadUUECKUE
MPEACTABJICHUS JJIsl pellleHUs M MCCJIeJOBAHUS YPaBHEHU I
U CUCTEM.

AHAJHM3UPOBATh TEKCTHI 32124, pelIaTh UX
anredpanvyeckuM crocoOoM: NmepexoauThb OT CIIOBECHON
(hOpMYIIMPOBKY YCIIOBHS 3aJ]a4H K aJIreOpandecKor MOICIH
MyTEM COCTABJICHUSI CHCTEMbl YPABHEHUI; pelaTh
COCTABJICHHYIO CHCTEMY YPABHEHUI; HHTEPIPETUPOBATH
pe3yJIbTarT.

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH
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3a/1a4 aJire0panyeckum

crnocobom
YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarep, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJINKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosnsaTh npeobpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
JIuneiinbie JUTSI TIpeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHBIC U KBaJpaTHBIC HEPABEHCTBA.
C OTHOM IEPEMEHHOU Pemiarb nuHElHBIE HEPABEHCTBA, CHCTEMBI JINHEMHBIX
U WX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl TMHEUHBIX KBaJIpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYKAATh
HEPABEHCTB C OJTHOU ITOJIyYEHHbBIE PELICHUS.
MEPEMEHHOU U UX HN300paxaTh pellieHue HEPABEHCTBA M CUCTEMbI HEPABEHCTB
peuieHue. Ha YMCJIOBOM NPSMOMH, 3alIUCHIBATH PELIEHUE C TOMOIIBIO
KBanpatHbie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KBa/ipaTHBIE HEPABEHCTBA, UCIIOJIB3YS
pelieHue. rpaduyeckue npecTaBIeHus.
['padmueckas OcBauBaTh 1 NPMMEHATH HEPABEHCTBA MTPU PEIICHUU
VMHTEPIIPETaLNs Pa3IMYHBIX 33/1a4, B TOM YUCJIE ITPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMS
MIEPEMEHHBIMU
DyHKIMU 16 KBanpartnunas Pacno3naBaTh BUABI H3y4aeMbIX (DYHKIIHIA;

byHkuus, ee rpaduk

u cBoricTBa. [lapabona,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WIIOCTPUPOBATH CXeMATHYE€CKH, 00bSICHATH
pacmnoioKeHue Ha KOOPAMHATHON TNIOCKOCTH TpadrKOB

Gyukumii Buga: y = kx,y = kx + b,y = _,y = 1%,
X
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CUMMETPUU apadoIbl.
['paduxu pyHKLIMIA:
y =k,
y = ke + b,
k
B
X
y = x,
y = x,
y ==,
y = lxl

y =% y =+/x, y = |x| B 3aBHCHMOCTH OT 3HaUYeHHii
K03((PUIIMEHTOB; ONUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBagpaTuuHyo QYyHKIUIO 1O popmyIIe.
IIpuBoAUTH NPUMePbI KBAAPATUIHBIX 3aBUCIMOCTEH
U3 peasIbHOM KU3HU, GU3HKH, TEOMETPHH.

BoisBJasATHL 1 0000111aTh 0COOEHHOCTH Trpaduka
KBaJApaTHYHON QyHKIMKM y = ax® + bx + c.

CtpouTh M N300paKaTh cXeMATH4YECKH rpaduKu
KBaIpaTUYHBIX QYHKIUH, 3aJaHHBIX (opMyTlaMu BUa
y=axt,y=ax* + q,y = alx + pP,y = ax* + bx + c.
AHAJIU3UPOBATH U IPUMEHATH CBOMCTBA U3YyUYECHHBIX
GbyHKIU 1715 UX TOCTPOCHHUS, B TOM YHCIIE C IIOMOIIBIO

U (PPOBBIX PECYPCOB

YucnoBkie
[MOCJIEIOBATEILHOCTHA

15

[ToHsiTME YnCIIOBOM
MOCTIE1I0BATEIbHOCTH.
3ananue
MOCTIEI0BATEIbHOCTH
PEKYPPEHTHON
dbopmyoit

u popMyIoit n-ro
YJIeHa.
Apudmernueckas

Y TEOMETpHUYECKast
MIPOrPECCUH.
dopMyIIbl #-TO YWiIeHA
apupMeTHIecKon

OcBauBaTh U NPUMEHATH WHJIEKCHbIE 0003HAYEHHS],
CTPOMTH pevyeBble BLICKA3bIBAHUSA C UCII0Jb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
HOCJIEJ0BATEIbHOCTH.

AHaJIM3UPOBATHL (HOPMYILy /1-TO WIECHA
II0CJIE0BATEIBLHOCTHU UM PEKYPPEHTHYIO (hopMyITy

¥ BBIYMCJIATH YICHBI 10CJIEI0BATEIbHOCTEN, 3a/1aHHBIX
3TUMU (HOpMyJIamMu.

YcranaBauBaTh 3aKOHOMEPHOCTD B IOCTPOEHUU
NOCJIE0BATEIBHOCTH, €CJIM BBINUCAHBI IEPBBIE HECKOIBKO
€€ YJICHOB.

Pacno3znaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO
IPOTrPECCUU TPU Pa3HBIX COcO0ax 3aJaHus.
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Y T€OMETPUYECKOU
MIPOTPECCHIA, CYyMMBI
MIEPBBIX /1 YJICHOB.
N3o06pakeHne 4ieHOB
apupMeTuIeCcCKon

U TEOMETPUUECKON
MPOrPECCUI TOUKAMU
Ha KOOPJAWNHATHOU
IJIOCKOCTH.
JIuHeHbIi

Y DKCIIOHCHIIUAJIbHBIN
pOCT.

CI10KHBIE POLICHTHI

PemaTsh 3a1a4u ¢ uCnoyib3oBaHUEM (GOPMYIT 7-T'O YIeHA
apu(pMETHYECKON U TeOMETPUUECKON TPOrPECCHit, CYyMMBbI
MEPBBIX 71 YIICHOB.

N3006pakaTh WieHb IOCIEA0BATEILHOCTH TOYKAMU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBath npuMepsl MPOUECCOB U SIBJICHUI

U3 peajabHOM JKU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHYECKOI TPOrPECCUH, B TEOMETPUUYECKON
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecKku.

Pemate 3agaum, cBs3aHHBIEC C YUCIOBBIMU
IIOCJIEIOBATEIBbHOCTSIMH, B TOM YHMCJIE 3aJa41 U3 PEaJIbHOM
KU3HU C UCTIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUIA
(9MEeKTPOHHBIX TAOIUII, TPadUIECKOTO KaTbKYIATOpa U T.11.).
PemaTp 3a7a4n Ha CI0KHBIE MPOLEHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH

[ToBTOpEeHue, 06001IeHNE,
CUCTEMAaTH3aIUs 3HAHUU

18

Yucia v BEIUMCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C JEHUCTBUTEIIbHBIMU
YHCIaMHM, YUCIIOBas
IpsiMasi; MPOLIEHTBHI,
OTHOIILICHHS,
MIPOIOPIIUH;

OnepupoBaTh NOHATHSIMM: MHO>XKECTBO, ITOJMHOKECTBO,
orepaly HajJ MHOKECTBaMU; HCN0JIb30BaTh Ipaduueckoe
MPEICTABICHUE MHOXECTB ISl OMMCAHUS PEaTbHBIX
IIPOLIECCOB U SBJICHUM, ITPU PELICHUU 3a/1a4 U3 APYTUX
y4eOHBIX MPEMETOB.

AKTYaJIu3UpPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE

el CTBHUS, CBSI3AHHbIE C YMCJIAMU: HATypaIbHOE YHCIIO,
IIPOCTOE ¥ COCTAaBHOE YUCIIA, JEIMMOCTh HATYPAJIbHBIX




®denepanbHas pabouas nporpamMma | Marematuka. 5—9 ximacchl (0a30BbIl yPOBEHB)

OKpYTJIEHUE,
IpUOJIMIKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 3aJ1a4

yuCeJ, MPU3HAKU IETMMOCTH, LIEJI0E YUCII0, MOAYJIb YUCJIA,
OOBIKHOBEHHAs U JIeCATUYHAs JPOOH, CTAHIaPTHBIN BUA
qucia, apuhMEeTUUECKUA KBAIPATHBIA KOPEHb.
BbInoJIHATH AeiicTBHS, CPABHUBATH U YIIOPSAA0YMBATH

apu(METHIECKUM YHCIia, MPEACTABIATH YHCIa HAa KOOPAUHATHON TIPSIMOH,
CII0COO0M) OKPYIJISITh YKUCJIA; BHINOJHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BEIYMCICHUM.
PemaTh TeKkcTOBBIE 3a1aUM ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTu4ecKue 3a1a4M, COICPKaIINE MTPOLIEHTHI,
JI0JIM, YaCTH, BHIPAKAOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOSIHUE, [IEHa — KOJIWYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsi — MPOU3BOJAUTEIIBLHOCTD TPY/A.
Pa3buparp peanbHbie )KU3HEHHBIE CUTYAIINH,
(popMyJIMPOBATH X Ha SI3bIKE MATEMATUKH,
HAXOJUTH pElIeHUE, MPUMEHSISI MAaTeMaTUUECKHUH arapar,
HHTEPNPEeTUPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHSITUSIMH: CTETICHB C IEJTBIM
BBIpaKECHUS nokasaresiem, apu(pMEeTUIECKHII KBaJpaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTO4JIEH, ajnredpandeckas JIpo0b, TOXKIECTBO.
anreOpanvecKux BbInoHATH OCHOBHBIE JI€iiCTBHS : BBITOJTHSATH PACUCThI
BBIPpAKEHUH, o ¢popMynam, mpeodpa3oBbIBATH LIEIbIE, TPOOHO-
JIOITy CTUMBIE palMOHAIbHBIC BEIPAKEHUSI U BBIPAKEHHS C KOPHSIMH,
3HAYCHU) peain30BbIBAaTh Pa3I0KEHNE MHOTOUJIeHA HA MHOXKUTEIH,

B TOM YHCJIE€ C UCIIOJIb30BaHUEM (POPMYJT pa3HOCTU
KBaJIpaTOB U KBaJipaTa CyMMbI U Pa3HOCTH; HAXOUTh
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JIOITYCTUMBIE 3HAYSHHS IEPEMEHHBIX ISl TPOOHO-
pPaLMOHATIBHBIX BBIPAKEHUN, KOPHEH.

MoaeaupoBaTthb C TOMOUIBI0 (POPMYIT peasibHbIE TPOLIECCHI
Y SIBJICHUS

DOyHKIMA
(moctpoeHue,
CBOMCTBA U3YUYEHHBIX
ynxumii;
rpaduyueckoe pernieHue
YPaBHEHUH U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKIMS, TpaduK QYHKIINUH,
HyJIH (PYHKITMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHUSI, HAMOOJIbILIEE

Y HaMEHbIIIee 3HAUCHUS (PYHKIIUH.

AHaJIM3UPOBATH, CPABHUBATH, 00CY:KIaTh CBOIICTBA
byHKIU, CTPOUTH UX rpaduKu.

OnepupoBaTh NOHATUSMMU: IPSIMas IPONOPIIUOHATIEHOCTD,
oOpaTHas MPOMOPLNOHAIBHOCTb, JTUHEWHAs QYyHKIIHU,
KBagpaTuyHas QpyHKIus, mapadosna, rumepooa.
Hcnoab3oBaTh rpapMKu 1151 ONPEAECIECHNUS CBOWCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJIS pEIICHU 337249 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATLHON KU3HU; MOAeJIUPOBATH

C IMTOMOIIbIO TpauKOB peaabHbIE MPOLIECCHI U SBICHUS.
Boipaxkath ¢popMyJIaMu 3aBUCUMOCTH MEK/Ty BETMUMHAMU

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OMH M3 OCHOBHBIX Pa3€iaOB MIKOJIbHOM MATEMATHUKH, UMEIOIINN
CBOEH IIeNIbI0 O0ECNeYnTh HM3yUYEeHHE CBOMCTB M pa3MepoB (uryp, mx OTHOIIECHUU
M B3aMMHOE pACIOJIOKEHUE, OMUPAETCS Ha JIOTMYECKYIO, JOKA3aTeJIbHYIO JIMHUIO.
[leHHOCT, W3y4YEHUS TEOMETPUM Ha YPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUs
3aKTI0YAeTCs B TOM, 4YTO OOYyYalOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccy X I€Hus, CTPOUTh JIOTMYECKHE YMO3AKJIIOUEHUS, JOKa3blBaThb HMCTUHHBIE
YTBEPKJIECHUSI M CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCYXKICHUS
«OT TPOTHUBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUpOBATH OOpaTHBIC
YTBEPKICHUS.

[lenbto HU3ydeHUsT T€OMETPUM SIBJIETCS HCIOJIb30BAHUE €€ KaK HHCTPYMEHTa
IPU PEIICHUM KaK MaTeMaTUYECKHX, TaK W MPAKTUYECKUX 3aJad, BCTPEYAIOIIUXCS
B peanbHOM xu3HU. OOyYaronuiics MTOJKEH HAYYUTHCS OMPEACNATh T€OMETPUUECKYIO
burypy, ONMCHIBaTH CIOBAaMHM YEPTEK WM PUCYHOK, HAWTH IUIOIIAb 3€MEIbHOIO
y4acTKa, paccuuTaTh HEOOXOAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOelsi Uil TpeOyembie
pa3Mepsl rapaxka st aBTomoOwis. [lpu pemieHun 3agad MpakTUYECKOTO XapakTepa
OoOyyYaromMiics YYUTCS CTPOUTh MaTEeMaTUUECKHUE MOJCNIU pPealbHBIX >KU3HEHHBIX
CUTYyallUii, MPOBOJAUTH BHIYUCIICHHUS U OLICHUBATH MOJYUYCHHBIN pe3yJibTar.

BaxxHo momuepkuBaTh CBS3M T€OMETPUM C JPYTUMU Y4E€OHBIMU TMpeIMETaMH,
MOTHMBHUPOBATh HCIOJb30BaTh OMpPEACICHUS TEeOMETPUUYECKUX (QUTYP U TOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUI B (DU3UKE U TEXHUKE. DTU CBSI3U
HanOosiee SIPKO BUIHBI B TeMax «BekTopbl», « TpuroHoMeTprudecKrue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITucdaropay.

VYuebubiii kypc «l'comeTpus» BKJIIOYAeT CACAYIONIMEC OCHOBHBIC pa3iciibl
conepxkanusi: «['eoMerpuyeckue GUrypsl U X CBOMCTBay, «M3MepeHre reoMeTpuIecKux
BEIIMUUHY», «JleKapTOBbl KOOpPAMHATHI Ha IUJIOCKOCTW», «Bektopey, «/IBrmkeHus
mIockocTh, «IIpeodpazoBaHus MOTOOUD.

OOmiee YwMCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4YeHUs Yy4eOHOro Kypca
«I"eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJem0), B 8 Kiacce —
68 yacoB (2 Jaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).

COAEPXAHUE OBYUYEHUA

7 KIIACC

HauanpeHsie nonsatus reomerpun. Touka, npsimMasi, OTPE30K, Jy4. YT0J1. Buabl yrios.
BeprukanbHbsle M cMexHble yIuibl. buccekrpuca yria. JlomaHas, MHOTOYIrOJIbHUK.
[TapannenbHOCTh M NEPIEHANUKYIISIPHOCTD MPSMBIX.
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Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOM cummeTpuu. I[Ipumepsl
CUMMETPHH B OKPYKaIOILIEM MUPE.

OCHOBHBIE MOCTPOEHHSI C TOMOILBIO LIUPKYJIS U JIMHEWKU. TpeyronbHuUK. Beicora,
MeJuaHa, OMCCEKTpHCca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pAaBHOCTOPOHHUI TpEyrobHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M IpHU3HAKK PABHOOEAPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M TNpU3HAKU MApAIIENbHBIX NpsAMbIX. CyMma YIJI0B TPEYTOJIbHHKA.
Breninue yrisl TpeyrojbHHKA.

[Ipsamoyronbubiii  TpeyroibHUK.  CBOWCTBO  MEAMAHBI  MOPSIMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEICHHOW K runoreHyse. lIpusHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIJIe ¥ OoJIbLIE CTOpOHE TpeyroyibHuKa. [lepnenaukyssp
Y HaKJIOHHasl.

['eomerpruueckoe MecTo ToueK. buccekrpurca yria U CepeIMHHBINA NEPIECHINKYJIISAP
K OTPE3KYy KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy’»KHOCTb M KpYT, XOpJla U JTUaMeTp, UX CBOMCTBAa. B3anMHOE pacrnoioxkeHue
OKpyXHOCTH M npsaMou. KacarenbHasg u cekymas K OKpPYKHOCTH. OKpYKHOCTD,
BIIMCAHHAs B yroji. BrincanHas u onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipexyroabHuku. [lapaiutenorpamMmmM, e€ro npu3Haku W cBoucTBa. YacTHbIe
CJy4au napajiesorpaMMoB (IPsSIMOYTOJIbHUK, pOMO, KBaJIpaT), X MpU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamelus, ee cBoiicTBa W mnpusHaku. [IpsMoyronbHas
Tpanenus.

Merton yasoenust Mmenuansl. LlenTpansHas cummerpus. Teopema daeca u Teopema
O MPOIOPLUOHAIBHBIX OTPE3KaX.

Cpennue TuHUN TpeyrojpHUKa U Tpaneuud. LIeHTp Macce TpeyrojibHuKa.

[TogoOue TpeyronbHUKOB, Ko3pduiuent mnoxodusa. IlpusHaku nogoOus
TPeyroJibHUKOB. [IpuMeHeHne noqo0ust mpy pelieHny NPakKTUYEeCKUX 3a/1a4.

CpoiictBa miomajaed reomerpuueckux Quryp. DopMynsl A ITUIOLIAAU
TpPEYroJibHUKA, NapajuienorpaMma, pomda u Tpaneuuu. OTHOILIEHHE IIOMAAeH
MoA00HBIX (huTyp.

Brrunciienne mnmomanei TpEeyroJlbHUKOB M MHOTOYTOJBHHUKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenme teopembr [ludaropa mnpu peneHUN
MIPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO YyIVIa MPSAMOYTIOJIBHOIO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuueckue (yHKIUU YTIOB
B 30°, 45° u 60°.
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Bnucannbsle ¥ UEHTpalbHbIE YIJIBI, YTOJ MEXKAY KacaTeJbHOW M XOpAOW. YTIbl
MEX1y XOpJlaMU U CeKylIMMU. BriicaHHble ¥ onMCaHHbIEC YETHIPEXYTOJIbHUKN. B3anmHoe
pacrnoyioxkeHue JBYyX OKpyxkHocTed. Kacanue okpyxHocteil. OOmme KacaTelnbHbIe
K JIBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, tanreic yrioB ot 0 mo 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYIIbI IPUBEAECHUS.

Pemienne TpeyrosbHukoB. Teopema KOCMHYCOB M TEOpeMa CUHYCOB. PeuieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpPOU3BEAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAEHUN OTPE3KOB
CEKYILHX, TeOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHAINIPABICHHBIE BEKTOPBI, MPOTHUBOMOIO0KHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJl BEKTOpaMu. Pa3iokeHHe BEKTOpa 10 JBYM HEKOJUJIMHEAPHBIM BEKTOpAaM.
Koopaunater  Bektopa. CKalsipHOE  NPOM3BEACHHE  BEKTOPOB, IPUMEHEHHE
JUISl HAXO0KJICHUS JJIMH U YIJIOB.

JlekapTOBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHHUs INPSMOW M OKPYKHOCTH
B KOOpPAMHATax, IEPECECYCHUE OKPYKHOCTEH M IpsAMBIX. MeTox KOoOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. JUIMHA OKPYKHOCTU. ['pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHUE JIJIMH AYT OKpy)HOCTEM. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHMsI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU (uryp (3reMeHTapHbIE
npencrasienus). [lapamnensubiit nepenoc. [ToBopor.

ITPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3yJIBTaTBl OCBOEHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Pacnio3HaBaTh M3y4yeHHBIE N€OMETPUUYECKHE (UTYPBI, ONPENENATh UX B3aHUMHOE
pacnoyioKeHue, M300pakaTb TeOMETpUUECKHE (UTYpbl, BBIIOJHATH  YEPTEXKHU
10 YCJIIOBHMIO 3anaud. V3MepsATh JuHEHHBIE U YIVIOBBIE BEIWYMHBI. Pemars 3amauu
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYHUH YTJIOB.

[IpoBoaUTH TPyOYIO OLIEHKY JTMHEHHBIX U YTIOBBIX BEJIMUMH MPEIMETOB B pEabHOU
KU3HHU, pa3MEpOB NPUPOAHBIX OO0BEKTOB. PaznmnuaTh pasMepsl 3TUX OOBEKTOB
110 MOPSIKY BEJIUYUHBI.

CTpounTh 4epTeRKM K TEOMETPUUECKUM 331a4aM.

[Tonp30BaThCs NMpU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BATh IPU3HAKH
U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3a/au.
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[IpoBOIUTE JIOTMYECKHE PACCYXKICHUS C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCsi MpHU3HAKAMH  PABEHCTBA  IPSIMOYTOJBHBIX  TPEYTOJBHHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEACHHON K THUIOTEHY3€ MNPAMOYTOJILHOIO TPEYTOJIbHUKA,
B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Onpenensate napauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yer
C HUMM cekymas. OnpeaensTh NapaIeAIbHOCTh MNPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOU O TOUEK APYTOU MPSIMOM.

Pemars 3amaun Ha KieTyaToit Oymare.

[IpoBOAUTH BHIYKMCIICHUS U HAXOJUTh YUCJIOBBIE U OYKBEHHBbIC 3HAYCHUS YTJIOB
B TEOMETPUYECKUX 33Ja4yax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB
U MHOTOYTOJIbHHKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPU TEPECEUEHUU JIBYX
MapAJUIEIbHBIX TPAMBIX CEKYIIEH. PemmaTh npakTuyeckre 3a/1a4i Ha HAXOKICHUE YIJI0B.

Bnagerp NOHATHEM TE€OMETPUYECKONO MECTa TOYEK. YMETh ONPEAETATH
OMCCEKTPHCY yIila M CePEANHHBIA IMEPIECHANKYIISAP K OTPE3Ky KaK T€OMETPUYECKHE MeCTa
TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTH W Kpyra, XOpJbl W JuaMmeTpa
OKPY)KHOCTH, IIOJIb30BaTbCA HX CBOMCTBAMH. YMEThb IIPUMEHATH OTH CBOWCTBA
IIPU PEIICHUU 33]1a4.

Brnagers noHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
ee meHtp. Ilomp3oBaTbes (akTaMu O TOM, YTO OHWCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEANHHBIE IEPIICHANKYJIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCSA B OJHOU TOUKE.

Bnagetp mnoHsTHEM KacaTelbHOM K OKPYXKHOCTH, MOJIb30BaThCS TEOPEMOU
0 MEPIECHANKYAPHOCTH KacaTeIbHOW U paguyca, IPOBEACHHOIO K TOYKE KaCaHUs.

[Tonp30BaThCSl MPOCTEUIIMMU TE€OMETPUUECKUMHU HEPABEHCTBAMH, NMOHUMATh HX
MIPAKTUYECKAN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUUYECKHE IIOCTPOEHUS C TIOMOLIBIO LUPKYJIA
U JIMHEUKU.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS TMPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kjacce.

Pacno3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, TOJIb30BATHCS
UX CBOMCTBaMH MPU PEIIEHUH N'€OMETPUUECKHX 3a/au.

[IpuMeHSTh CBOMCTBA TOUKM NEPECEYEHMs] MEIUaH TPEYrojbHUKa (LEHTpa Macc)
B PELLEHUM 3aa4.

Biianers noHATHEM CpelHEW JIMHUM TPEYroJbHUKA W Tpaneuuu, MPUMEHSATH MX
CBOMCTBA IIPM PELIEHUM TeoMeTpuueckux 3anad. Ilomp3oBatecsa Teopemon Paneca
U TEOpEeMOl O MPONOPUMOHANBHBIX OTpe3Kax, NPUMEHSATh HX JIs pPEelICHUs
MPaKTUYECKUX 33]aY.
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[IpuMeHSITh TPU3HAKK TOJ00US TPEYTOJIHHUKOB B PEIICHUU T€OMETPUUYECKUX
3aj1ad.

[Tonmp3oBaThest  Teopemoit  Iludaropa  anms  pemieHHsT  T€OMETPHUECKUX
U IpakTHUecKux 3ajnad. CTpOUTh MaTeMaTUYECKYI0 MOJEIb B NMPAKTUYECKUX 3aj]ayax,
CaMOCTOSITENIEHO MPOBOJUTH YEPTEK U HAXOAUTh COOTBETCTBYIOIINE ATUHBL.

Brnagets MOHATHSIME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yTiia MPSMOYTOJIBHOTO
TpeyrojpHuKa. Ilomb30BaThCs HSTUMHU TOHATUSAMH JJIS PEIICHUS MPAKTHYSCKUX
3a/1ad.

Bbruncnare  (pa3NMu4HbIME - CTIOCOOAMHM) IUIOINAAbL TPEYToJbHMKA W IUIOLIAAN
MHOTOYTOJIbHBIX (Uryp (IOJIB3YSCh, I'Zl€ HEOOXOAUMO, KaJbKyJsaTopoM). IlpumeHsaTs
MOJIy4E€HHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Bragerp MOHATHSAMU BIMCAHHOTO U IEHTPAJIBHOTO YIJIa, UCHOJB30BATh TEOPEMBI
O BIIMCAHHBIX YIJaX, yriax MEXIy XOpJaMu (CEeKYIIMMH) U yTie MeXIy KacaTeabHOU
Y XOPJIOH MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Brnagerp mMOHATHEM OMHMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSITh CBOMCTBA
OMHMCAaHHOTO YETHIPEXYTOIbHHUKA MPU PEIICHUH 3a/1a4.

[TpuMeHsATh MOTy4YeHHBIC 3HAHHSI HA PAKTUKE — CTPOUTHh MaTeMaTHYeCKUE MOJIEIIN
UIA  3a1a4  peajbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOUIME BBIYUCIICHUS
C TNpPUMEHEHHEM TMOA00MS U TPUTOHOMETpUU (MOJB3YACh, T/€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpeameTHBIE pE3yJIBTaTBl OCBOEHUS MPOrPaMMBlI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kjacce.

3HaTh TPUTOHOMETPHYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOIUTh C UX MOMOIIBIO
pPa3JIMYHbIC AJEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJAbHUKA («PEUICHUE MPSMOYTOJbHBIX
TPEyroJbHUKOB»). HaxomuTe (C MNOMOIIBIO KalbKyJSITOpa) JJIMHBI UM YIJIBI
JUISl HeTaOJIMYHBIX 3HAYCHUH.

[Tonb3oBatbest QopMysiaMu TMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  [UJII  HAaXOXKACHUS COOTHOLIEHUH MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpeMbl CHUHYCOB M KOCHHYCOB I HAXOXIEHUS Pa3THMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pElIeHNE TPEYroJbHUKOBY), TPUMEHSITh UX MPU PEUICHUU
FEOMETPUYECKHX 3a]ad.

Brnaners moHsiTusiMu mipeoOpa3oBaHUsl MO00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaThecsi cBOWCTBAMH MOA00MST MPOU3BOJIBHBIX (PUTYDP, YMEThH
BBIYMCIIATH JJIMHBI U HAXOAUTD YTIIbl Y TOJ0OHBIX (huryp. [IpumeHsTs cBolicTBa MO100Ms
B TPAKTUYECKUX 3a7avyax. YMETh MPUBOJAUTH TMPUMEPHI MOAOOHBIX (UTYp
B OKPYaIOIIIEM MUDE.

[Tonp30BaTbcsl TeOpeMaMH O MPOU3BEIACHUU OTPE3KOB XOpA, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.
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[Tonb30BaTbCst BEKTOPAMH, IOHUMATh WX T€OMETPUYECKUN U (U3UYECKUI CMBICI,
MPUMEHATh WX B PEIICHWH TeOMETpUUeCKNX M (Qu3ndyeckux 3amad. l[lpumeHsTH
CKJISIPHOE MPOU3BEICHUE BEKTOPOB JJIsI HAXOXKCHUSI IJIUH U YIJIOB.

[Tonp30BaTbCsl METOJOM KOOPJAMHAT Ha IUIOCKOCTH, MIPUMEHSTh €r0 B PEUICHUU
r€OMETPUYECKUX U TIPAKTUYECKUX 3a7ad.

Brnanets moHSITUSMU MPABUIIBHOTO MHOTOYTOJIBHUKA, IJTMHBI OKPY>KHOCTH, JJIMHBI
YT OKPY>KHOCTH U paUaHHON MEpbl yIiia, YMETh BBIYMCIATH IUIOLIAAb KPyTra U €ro
yacted. [[puMeHsTh MOTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3aadax.

Haxoautk ocu (Ui IEHTPBI) CAMMETPUH PUTYDP, TIPUMEHSTH JIBUXKCHUS TIIIOCKOCTH
B NIPOCTEUIINX CIyYasiX.

[IpuMeHsTh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATHUYECKUE MOJEITN
JUISL  3a7a4  peajbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUSA
C TMpPUMEHEHHWEeM TOJA00US U TPUTOHOMETPUYECKHX GYHKIUN (MOIB3YSCh, TJIE
HEO00X0JIUMO, KAIbKYISTOPOM).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
HaumenoBanue pazaena |KomuuectBo OcHoBHOE OCHOBHBIE BU/IbI JICITEIIHHOCTH 00YYaIOIINXCS
(Temsl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocrenimmue DopMyJIHPOBATL OCHOBHBIC IIOHATHS U ONIPEAECIICHHUS.
reoMeTpudecKue QUryphl v r€OMETPUUYECKUE Pacno3naBaTh U3yueHHbIC TEOMETPUUECKUE PUTYPHI,
ux cBolcTBa. M3mepenue OOBEKTHI. onpeeasiTh UX B3AUMHOE PACIIOI0KEHUE, BHINOJHATH
FEOMETPUYECKUX BEJIMYUH MHOTrOoyTOJIBHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JIOMaHasl. IIpoBoauTh MpoCTEHIIIKE MTOCTPOSHUS C TOMOIIBIO LIUPKYJIS

CmexHbIe U
BEPTUKAJIbHBIC YTJIBI.
PaGota

C POCTEUIITUMU
YepTeKaMu.
N3mepenune TMHeMHbIX
Y YTJIOBBIX BEJIUYMH,
BBIYUCJICHUE OTPE3KOB
U yIJIOB

1 JIMHEHKH.

N3mepsiTh TUHEHHBIE U YTIIOBBIC BETUYUHBI T€OMETPHUECKUX
Y TIPAKTUYECKUX OOBEKTOB.

Onpeneasith «Ha Ii1a3» pa3Mepbl peaibHbIX 00BEKTOB,
NPOBOAUTH IPyOYI0 OIIEHKY UX Pa3MEPOB.

PemaTp 3a1auu Ha BBIYUCIICHUE JITTUH OTPE3KOB U BETUYHH
YTJIOB.

Pemarth 3a/1aun Ha B3aUMHOE PACIIOIOKEHHE
reoOMeTpUYECKUX QuUryp.

IIpoBoauTh KiaccuPUKAIIUIO YTIIOB, BBIYUCIATH
JUHEHHBIC U YTJIOBBIC BEJIMYUHEI, IPOBOAUTH
HEO0OXOIMMbIE IOKAa3aTEIbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUE pPa3BUTHS TEOMETPUU

TpeyrossHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJIBHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUeM MPU3HAKOB).
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U TIEpBUYHBIE
MIPEICTaBICHUS

O paBHBIX (puUrypax.
Tpu nprusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
IIpu3Haku
paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIHHUKOB.
CBOMCTBO MEAMAHBI
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEICHHOMN

K TUITOTEHY3E.
PaBHOOEIpEHHBIE

Y PAaBHOCTOPOHHHE
TPEYTOJIbHUKHU.

[Ipu3Haku u cBOKCTBA

paBHOOEIPEHHOTO
TPEyToJIbHUKA.
Hepasencrtea

B T€OMETPHUH.
IIpssMOyTONBbHBIN

TPEYTOJBHHUK C YTJIIOM

B 30°

BoiBoauUTH ciecTBUS (PABEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIHLHUKOB.
DopMyJHPOBATH ONPEACIIEHUS: OCTPOYTOJIBHOIO,
TYIOYTOJIBHOTO, IPSMOYTOJILHOT0, PABHOOEIPEHHOT O,
PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO MEPIIEHANKYISpa
OTpe3Ka; NEPUMETPA TPEYTOIbHUKA.

®opmyIHpPOBATH CBOKCTBA U MPU3HAKUA PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouts uepTexku, pemaThb 32241 C TIOMOIIbI0
HaXOXJICHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATh NPU3HAKK PABEHCTBA NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3a/1a4ax.

Hcnoab3oBaTh 11udpoBbIe peCypChl AJIs1 MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX (UTYP.

3HAKOMHMTBHCH C HCTOPHUE pa3BUTHUSI TEOMETPUU
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[TapannenbHbIE OpsSIMBIE, 14 [TapannenbHbie D®opMyJIHUPOBATH NOHATHE MMAPAIIIECTBHBIX MPSMBIX,
CyMMa yIJIOB TPEYTOJIbHUKA IIpsIMBIE, UX CBOMCTBA. HAXOMTh [TPAKTUYECKHUE IPUMEPBIL.
Hakpect nexarue, N3yuaTs cBOICTBa yrioB, 00pa30BaHHBIX NP EPECEUEHU U
COOTBETCTBEHHBIE ITapaJuIeNIbHBIX MPSMBIX CEKYILEH.
U OJJTHOCTOPOHHUE IIpoBoauTh 10Ka3aTEIbCTBA [1APATUICIIBHOCTH ABYX
yTJIbl, 00pa30BaHHbIE MPSIMBIX C IOMOIIBIO YIJIOB, 00pa30BaHHbIX ITPH NIEPECCUEHU N
IIpU [IEpECCYCHU U ATUX NPAMBIX TPETHEU MPSIMOM.
napajuIebHbIX BopIuucasiTb CyMMy YIJIOB TPEYTOJBHUKA U MHOTOYTOJIBHHKA.
MIPSIMBIX CEKYIIEH). HaxoauTts 4nciioBbie 1 OYKBEHHBIC 3HAUCHUS YTIIOB
IIpu3Hax B TEOMETPUYECKHUX 3aJ1a4ax C UCIOJIIB30BAHUEM TEOPEM
MapajyIeIbHOCTH 0 CyMME yTJIOB TPEYrOJbHUKA U MHOT'OYTOJIbHUKA.
IIPSIMBIX Y€pe3 3HAKOMHMTBHCH C MCTOPHUEH PA3BUTHUS TEOMETPUU
PaBEHCTBO PACCTOSIHUU
OT TOYCK OJHOHU
IPAMOM 1O BTOPOU
IIPSMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bueminue yrisl
TPEYTOJIbHUKA
OKpYKHOCTb U KPYT. 14 OKpy»XHOCTb, X0p/1a D®opMyIHUPOBATH ONPeEAEJICHUS. OKPYKHOCTHU, XOP/bI,

['eomerpryeckue
MTOCTPOCHUS

U UaMeTp Ux
CBOMCTBA.
KacarennHas

K OKPY>KHOCTH.
OKpY>KHOCTB,

IMaMEeTpa U KacaTeJIbHOM K OKPYKHOCTH.

HN3y4aTh ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBarpb, B TOM YHCIIE MCIOJIb3YH HU(PPOBHIE
pecypchl: OKPYKHOCTb, BIINCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BHMCAHHOM B YT0JI; PABEHCTBO OTPE3KOB
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BIUCAHHAA B YTOJI.
ITonstue o I'MT,
MIPUMEHEHHUE

B 3aJ1ayax.
buccexrpuca

Y CEPEAUHHBIN
MIEPIEHAUKYJISIP
KaK T€OMETPUUYECKHE
MECTa TOYEK.
OKpy>KHOCTB,
OTMCaHHas OKOJIO
TPEYTOJbHUKA.
OKpyKHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4n

Ha MOCTPOEHUE

KacaTeJbHBbIX.
HUcnoas3zoBats MeToa ['MT 1t nokasarenbcTBa TEOPEM

0 MEepeceYeHN U OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEINHHBIX MTEPIIEHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nmomoIibio I'MT.

OsBJ1ageBaTh NOHATHAMM BIIMCAaHHON U ONMCAHHOMN
OKPYXHOCTEH TPEYTrOJIbHUKA, HAXOAUTH LICHTPHI 3TUX
OKPYKHOCTEM.

PemiaTe OCHOBHBIE 3a1a4H HA OCTPOEHUE: yIJIa, PABHOTO
JAHHOMY; CEpEIMHHOTO MEPIEHINKYIISIpa JAHHOTO OTPE3Ka;
MPAMOM, TPOXOISIIEN Yepe3 JaHHYIO TOUKY

U NIEPIEHANKYJIAPHON JaHHON NMPSAMOi; OUCCEKTPUCHI
JAHHOTO YTJIA; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM 3JIEMEHTAM.
3HAKOMMTBHCH ¢ UCTOPHEH PAa3BUTHUS TEOMETPHUH

[ToBTOpEeHue, 0600IIeHNE 4 [ToBTOpeHue Pemath 3a1a4u Ha MOBTOPEHKE, UIUTFOCTPUPYIOITUE CBSI3U
3HAHUI u 00001IeHNE MEKy pa3IuYHbIMU YacTSMH Kypca

OCHOBHBIX OHSATUI

¥ METOJIOB Kypca

7 xnacca
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KIIACC
HaunmenoBanue paznena | KoamuectBo OcHoBHOE OCHOBHBIE BUJIBI JIEATETHLHOCTH O0YYaIOIIUXCSI
(TembI) Kypca 4acoB COJIepKaHNe

UeThIpeXyTroJbHUKA 12 [Tapannenorpamm, ero | M300pakaTh U HAXOAUTH HA YEepPTEKAX
MIPU3HAKY U CBOMCTBA. | YETHIPEXYTOJILHUKHU PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciryyaun @opMyIHUpPOBATH ONpeIeIeHUs : MapajyieaorpaMma,
napajIeIorpaMMoB NpsIMOYTOJIbHUKA, poMOa, KBaJipara, Tpareunu, paBHOOOKOM
(IpSIMOYTOJTLHUK, Tparneuuu, NpsiMoyroJibHOM Tpanemuu.
pomO, KBajpar), ux Jloka3pIBaTh M HCNOJb30BaTh MPH PEIICHUH 32124
MPU3HAKA U CBOMCTBA. | MPU3HAKHU U CBOWCTBA: MapasuiesaorpaMmma,
Tpaneuus. PSIMOYTOJIbHUKA, poMOa, KBaJipara, Tparenuu, paBHOOOKO
PaBHoGOKast Tparneuuu, nNpsiMoyroJIbHOM Tpanemuu.
U IPSIMOYTOJIbHAs IIpuMeHSATH MeTO YABOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tpanenuu. Hcnoab3oBaTh 11uPpoBbIC peCcypchl IJI1 UCCIICI0BaHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX QUTYD.
MEINaHBI. 3HAKOMHMTBHCH C MCTOPHUE Pa3BUTHUSI TEOMETPUU
IenTpanbHas
CUMMETPHS

Teopema Pasneca u TeopeMa 15 Teopema Daneca IIpoBoAUTH MOCTPOCHUS C IIOMONIBIO UPKYJIIA U JINHEUKH

0 IPONOPIIMOHAIBHBIX U TeopeMa C ucnoib3oBaHue Teopemsl dasieca u TeOpeMbl

OTpe3Kax, MoJo0HbIe
TPEYTOJIbHUKU

O MPONOPLHUOHATBHBIX
OTpE3KaXx.

Cpennsist muHUA
TPEyroJbHHUKA.
Tpanenus, ee cpeauss

O IPOMOPIHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHII
MPOTIOPIIMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTEIBLCTBO TOTO, YTO MEAUAHBI
TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, 1 HAXOAUTh
CBSI3b C IIEHTPOM MaccC, HAXOAMTh OTHOIIIEHUE, B KOTOPOM
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JIVHUSL. MEJIMaHBbI JACJATCS TOUKON UX MEPECCUCHMUS.
[IponopuuoHaiibHbIE HaxoauTh no100HbIE TPEYTOJBHUKHI Ha TOTOBBIX UepPTEX)KAX
OTPE3KH. C YKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOJ00MUS.
IenTp macc PemaTh 3a1a4u Ha T0I00HBIE TPEYTOIBLHUKH C TIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEILHOTO TOCTPOCHHUS YEPTEKEN U HAXOXKIACHUS
[Tono6ubIe MOJ0OHBIX TPEYTOJIBHUKOB.
TPEYTOJIBbHUKHU. IIpoBoauTH 1OKA3aTEIBCTBA C HCIIOJIB30BAHUEM
Tpu nprusHaka MIPU3HAKOB MOI00MS.
no1o0ous Jloka3bIBaTh TPY MPU3HAKA TI0I00MS TPEYTOJILHUKOB.
TPEYTOJILHUKOB. IIpuMeHATH MMOMyYEHHBIE 3HAHUS [PU PEIICHUN
[IpumeHnenue r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.
noao0us 3HAKOMHUTBLCS € UCTOPHEH Pa3BUTHS T€OMETPUU
[IPU PELICHUU
MMPAKTUYECKUX 33/1a4
[Inomans. Haxoxnenue 14 CBoilicTBa IuIomaae OgBJaieBaTh NEPBUYHBIMU NPeEICTABJIEHUAMHU 00 00111CH
MJIOIIAJIEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOPUHU IUIOIAAH (MEphI), (POPMYJINPOBATH CBOKCTBA
U MHOTOYTOJIBHBIX (PUTYP. duryp. TJTONIA/IM, BBISICHATH UX HATJIAIHBIA CMBICI.
[Lnomaau mogoOHBIX GuUryp DopmyJIbl BoiBoauTh hOpMyITHI TUTOMIAAN TTApAJIEIOrpaMma,
JUTS TUTOILA /TN TpPEyToJbHUKA, Tpaneuuu u3 GopmyJibl IIOMIAAN
TPEYTOJbHUKA, NPsSIMOYTOJIbHUKA (KBaJpaTa).
napasuiesiorpamma, BoiBoauTh (hOpMYJIBI TIJIOMIAINA BBITYKJIOTO
Tpanenuu. YETHIPEXYTOJbHUKA YEPE3 INArOHAIIM U YTOJ MEXK1y HUMU.
Brruucnenue HaxoauTs rutomaan Guryp, n300pa’keHHbBIX Ha KJIETYATOM

[UIOIAEH CIIOKHBIX
buryp.

Oymare, HCNoJIb30BaTh pa30rueHne GUTryphbl Ha YaCTH
U JIOCTpauBaHHUE.
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[Tnomanu uryp

Ha KJIeT4yaToi Oymare.
ITnomaay mogoOHBIX
duryp.

3amaun

C MIPAKTUYECKUM
CoJiepKaHUEM.
Pemenue 3agau

C IOMOIIBIO METOIA

Pa30upats npumepsl UCIIOIB30BAHUS BCIIOMOTATEIbHON
TUTOIIAIN [Tl PEIICHUSI TEOMETPUYECKHUX 3a]1a4.
HaxoauTtsb miomaau mogo0HbIX Guryp.

BourumcasiTh MIoma M pa3InaHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTe 3agaum Ha miomaap ¢ MPaKTUYECKAM
CoIEpPKAaHUEM

BCIIOMOTaTEIbHOM
IO AU

Teopema [ucdaropa 10 Teopema [Tudaropa, Joka3biBaTh TeopeMy [ludaropa, ucnoab3oBaThb ee

U HavaJjla TPUTOHOMETPUU €€ IPUMEHEHHE. B NMPAKTUYECKUX BBIUMCICHUSIX.
Onpenenenue @ opMyTHPOBATH ONPEECICHUS TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIUI OCTPOTO yIJia, IPOBePATHh NX KOPPEKTHOCTb.
(GyHKIUN OCTpOro BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IpAMOYTOJILHOIO | B MPSIMOYTOJbHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccnenoBaTh COOTHOLIEHUS MEXAY CTOPOHAMMU
TPUTOHOMETPUYECKUE | B IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriaaMu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IIPSIMOYT'OJIbHOM Ucnoab3oBaTh GOpMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOXKIECTBO JJIsI HAXOKACHUS
OcHoBHOE COOTHOIICHUH MEXITYy TPUTOHOMETPUUECKUMU QYHKIUSAMU
TPUTOHOMETPUUECKOE | PA3JIMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHSTh NOJIyYEHHBIE 3HAHUS U YMEHHUS IIPU PELLICHUU

MPaKTUYECKUX 33]1a4.
3HAKOMUTBHCH C HCTOPHUE Pa3BUTHS T€OMETPUU
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YTJbl B OKPY>KHOCTH.

BnucanHbIe 1 ONICaHHEBIE

YETHIPEX YT OJIbHUKHU.
KacarenbHbIe

K OKpykHOCTH. Kacanue

OKPYKHOCTEN

13

Bnucannbie

Y [IEHTPaJIbHbIC
YIJIBL, YTOJI
MEXTY
KacaTeIbHOM

1 XOPJIOH.

YTael MEXIY
XOpJaMu

Y CEKYUIIAMHU.
Bnucannbie

U OIMCAHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKA

U CBOMCTBA.
IIprnmenenune 3Tux
CBOMCTB

MIPU PELICHUHU
F€OMETPUYECKUX
3aj1ad4.

B3aumHuoe
PaCIONOKEHUE
JIBYX OKPY>KHOCTEH,
oorure
KacaTeJlbHbIC.
Kacanue
OKPYXHOCTEMN

®opMyJIHPOBATH OCHOBHBIE ONIPEACIICHUS, CBI3aHHbIE

C yIJlaMH B Kpyre (BIMCAHHBIM yToJl, HEHTPaJIbHBIN yroil).
HaxoauTs BIIMCaHHbBIE YTJIbI, OMUPAOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAIBHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOIIBIO IIU(POBBIX
pPECYpPCOB, BIMCAHHBIE U ONHCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOWCTBA U NPU3HAKHU.

Hcnosb30BaTh 5TH CBOWCTBA U IPU3HAKHU NPH PELICHUN
3aj1a4
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpeHue PemaTe 3a1a4m Ha MOBTOPEHHUE, HJUTIOCTPUPYIOILIUE CBSI3H
3HAHUI OCHOBHBIX MMOHATHH M | MEXAY Pa3IMUHBIMU YacTSIMH Kypca

METOJIOB KypCOB

7 1 8 KJIaCCOB,

000011IeH1Ee 3HAHNI
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KITIACC
Haumenoanue paznena | KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICATETLHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB coJlepKaHue
Tpuronomerpus. TeopeMbl 16 Omnpenenenue D®opMyIHPOBATH ONPeAeSIeHUSA TPUTOHOMETPUUECKUX
KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYTBIX U MPSIMBIX YTJIOB.
Pemienue TpeyroJibHUKOB ¢dyHKImi yrios ot 0° | BBIBOAUTE TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmysl (c pannycoM ONMMCAHHOW OKPYKHOCTH).
IPUBEICHMS. BbiBoauTth (hopmy.ibl A/ BHIYMCIACHUS IJI0MIAAeH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTOHOMETPHUH ((1)0pMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKIY
Pelienue HUMH, (OopMyJia TIJIONIAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JIMaroHaIu U Yol MEXI1y HUMHM).
[TpakTHUecKoe Pemars TpeyroyibHUKM.
TIpUMEHEHUe Pemiates npaktruueckue 3a1a4n, CBOIALLNECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJAECHUIO PA3JINYHbIX SJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moa00ous. 10 [Tonsitne OcBauBaTh NOHSITHE PEOOPA30BAHUS TIOI00MSI.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBaTh OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYD
COOTHOLLIEHUS noJ100usl. pHu Npeodpa3oBaHUU MOJ00US.
B OKPYKHOCTH COOTBETCTBEHHBIE HaxoauTs npuMepsl o00us B OKPYKaromei
AJIEMEHTHI MOJOOHBIX | JAEUCTBUTEIBHOCTH.
buryp. BbIBOAUTH METPUYECKUE COOTHOLICHUS MEXKAY OTPE3KAMHU
Teopema XOpJI, CEKYIINX U KAaCcaTeJbHBIX C UCIIOJIb30BAHUEM

O POU3BEIICHUH
OTPE3KOB XOPI,
TeopemMa

BITMCAHHBIX YIJIOB M TIOJI00HBIX TPEYTOJbHUKOB.
Pemartb reomMeTpuuecKre 3a/1a4u U 3aJ1a4d U3 peaabHON
YKU3HH C UCTIOTH30BAHUEM MOJO0HBIX TPEYTOJBHUKOB
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0 IPOU3BEJICHUU
OTPE3KOB CEKYIIHNX,
TeopeMa O KBajipaTe
KacaTeJIbHOM.
IIpumenenue

B PEILLICHUU
FEOMETPUYECKHUX
3a1a4

BekTopbl

12

Omnpenenenue
BEKTOPOB, CJIOKECHUE
Y BbIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPa
Ha YHUCJIO.
Pu3nyeCKun

Y T€OMETPUYECKUIN
CMBICJI BEKTOPOB.
PaznoxxeHnue Bekropa
1o JIByM
HEKOJUIMHEAPHBIM
BEKTOpPaM.
Koopaunatet
BEKTOPA.

CkansipHoe
MIPOU3BECHUE
BEKTOPOB, €TO

Hcnosib30BaTh BEKTOPBI KAK HAIIPABICHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUUECKUH (TTepeMeltieHue)

U (pU3MYeCcKuil (CUiia) CMBICIIBI BEKTOPOB.

3HaTh onpeeeHUsi CYMMBI U pa3HOCTH BEKTOPOB,
YMHOKE€HUS BEKTOpa Ha YUCJIO, HCCJIeI0BaTh
reOMETPUYECKUN U PU3NYECKHI CMBICIIBI 3TUX ONEparHil.
Pemiarb reomeTpudeckue 3a1a4u ¢ UCIIOIb30BAHUEM
BEKTOPOB.

PackiaaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaJISPHOE IIPOU3BEIEHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOVCTBA.

BuruucasiTb CyMMy, Pa3HOCTb U CKAIIIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATh CKaIIpHOE IIPOU3BEICHUE U1 HAXOXKICHUS
JUIMH U YTJIOB
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IpUMEHEHUE
JUISL HAX 0K JICHHS
JUTUH U yTJIOB.
Pemienue 3amau

C IIOMOILIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB

JUTSL pEIICHUS 3a/1a9
buzuKu

JlexkapTOBBI KOOPAUHATHI
Ha IJIOCKOCTH

JlekapTOBBI
KOOPJAMHATHI TOUYEK
HAa IJIOCKOCTH.

YpaBHEeHUE IPSIMON.

YpaBHeHUE
OKPYKHOCTH.
KoopaunaTel Touek
IIEpECEYECHUsI
OKPY>KHOCTH

U IIPSAMOM.

Meton koopauHAT
IIPU PELICHUHU
reOMETPUUYECKUX

3a7a4, IPaKTUYCCKHUX

3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, AE€KAPTOBBIX KOOPJIANHAT TOYKH.

BoIBOAMTH ypaBHEHME IPSIMOM U OKPYKHOCTH.
BoiaeasiTh NMOJTHBINA KBaApaT 17151 HAXO0XKICHUS LIEHTpa

Y paguyca OKpPY>KHOCTH I10 €€ YPaBHEHHUIO.

Pemarhb 3a7a4m Ha HAXOXKIEHUE TOYEK

IIEPECEUYEHHUS IIPAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
KOOpAWHAT.

Hcnosb30BaTh CBOMCTBA YTI0BOr0 K03 uirenTa npsamoit
IIPU PELIEHUU 3a]1a4, JUUISl ONPEIEIICHUS] PACIIOIOKEHUS
IIPSMOM.

IIpuMeHATH KOOPIUHATHI IPU PELICHUU

reOMETPUYECKUX U MPAKTUYECKUX 3a/1ad,

JUIS IOCTPOEHUSI MAaTEMATHYECKUX MOJENEN

peasibHBIX 33Ja4 («METOJ KOOPAUHAT).

IHoab30BaThest 111 TIOCTPOEHUS U UCCIIETOBAHUI

M (ppOBBIMU pecypcami.

3HAKOMMTBHCH C HCTOPHUEH PA3BUTHUS TEOMETPUU
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[IpaBrubHBIE 8 [IpaBunbHBIE D®opMyJIHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKH. MHOT'OyTOJIbHUKH. MHOI'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTBI.
J[m1MHa OKpYKHOCTH Yucno n. JJnuHa IHonb30BaThCst NOHATHEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
Y IJIOIIAb KpyTa. OKpY>KHOCTH, AyTH C IIOMOILIBIO ITPABWIBHBIX MHOI'OYTOJIbHUKOB, OIIpedeJATh
BoryrciieHue miomaei OKPY>KHOCTH. YHMCJIO T, JJIMHY AYTY U paJuaHHY0 MECpy yrJia.
Pagnannas mepa IIpoBoauThH mepexoa OT pauaHHON MEPHI yIiia
yTia. K TpajyCHON U HA00O0POT.
[Inomans kpyra, OmnpeneasTe Ionaap Kpyra.
CEKTOpa, CerMeHTa BoiBoauTh GopmyJibl (B rpagyCHON U paliaHHON MEPE)
JUISL JUIMH IYT, TUIOIAJIed CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaan Guryp, BKIIOYAIOMINX 3JI€MEHTbI
OKPYXHOCTH (Kpyra).
HaxoauTh miomnaay B 3aia4ax peajabHOM KU3HU
JIBH>KEHUS TIIIOCKOCTH 6 [lonarue o nBvkeHnn | Pa30uparsb npuMepsl, WILUTFOCTPUPYIOIIME MOHATHS

IJIOCKOCTH.
[TapayutesnbHBIN
IIEPEHOC, IOBOPOT
IIpumenenue

IIPU PELICHNUH 3314

JIBU>KCHUSL.
D®opMyJIHPOBATH ONIPEAEIEHUS NAPAIEIBHOIO IEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BbIBOOMTH X CBOICTBA, HAXOAMTH HETIOJIBUKHBIC

TOYKHU.

HaxoauThs HEHTPBI U OCU CHMMETPHUNA IMMPOCTEUIIINX

uryp.

IIpuMeHAaTH napauieabHbI IEPEHOC U CUMMETPUIO

P pELIEHUU TeOMETPUYECKUX 3aj1a4 (pa3ouparhb
IPUMEPBHI).

HUcnoab30BaTh 1151 TOCTPOCHUS U HCCIIEIOBAHUM

1 (POBBIE PECypPCHI
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[ToBTOpEeHue, 00001ICHUE,
cUCTEMATH3allA 3HAHUU

7

[loBTOpEHNKE
OCHOBHBIX TOHSTUI

Y METOJ0B KYypCOB
7-9 knaccos,
000011IEH1E

U CUCTEMAaTU3aLMs
3Hanuu. [Ipocreimme
F€OMETPUYECKUE
burypsl 1 ux
cBoiicTBa. M3mepenue
FEOMETPUUYECKHUX
BEJINYMH.
TpeyrosbHUKH.
[TapannenbHbie

Y MIEPIICHINKYISIPHBIC
psIMbIE.
OKpY»HOCTb U KpPYT.
I'eomerpuyeckue
MOCTPOCHUS. Y TJIbI

B OKPYKHOCTH.
Bniucannbie

Y OIIMCAHHBIE
OKPY’KHOCTH
MHOT'OyTOJIbHUKOB.
[Ipsamas

U OKPY’>KHOCTb.

OnepupoBath NnoHATUAMHU: PUTypa, TOUKA, IPsMasi, yrod,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBINH U PAaBHOCTOPOHHUH
TPEYTOJbHUKU, TPSIMOYTOJIBHBINA TPEYTOJIBHUK, MEANAHA,
OMCCeKTpHca M BbICOTa TPEYTOJIbHHUKA, MTapajljIeIorpamMM,
pOMO, MPSIMOYTOJILHUK, KBAJIpaT, TPAMEIUs; OKPY>KHOCTb,
KacaTelibHasl; PaBEHCTBO U Mogo0ue Gpuryp,
TPEYrOJIbHUKOB; MAPAJJIEIbHOCTh U NEPIICHANKYJISIPHOCTh
MPSIMBIX, YTOJI MEXKY IPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPAMOIL; JIJIMHA, pacCTOsIHUE, BEJIMUMHA YTJIa,
IJIOIIA/lb, IEPUMETP.

HNcnoan3oBaTh popMyJibl: IEpUMETPA U TUIONIATN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIOIIAU KPyTa,
o0BeMa MPSIMOYTOJIBHOTO TTapajuieeTuneaa.
OnepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJIUHAT, BEKTOP; MCMOJIb30BATh 3TH MTOHITHS

JUJIS TIPEJICTaBJICHUS JAHHBIX U PEUICHUS 33/1a4, B TOM YHUCJIIE
U3 IPYTUX Y4EOHBIX MPEIMETOB.

PemaTe 3a1a4um Ha TOBTOPEHUE OCHOBHBIX MOHSITHUH,
WJUTIOCTPALIAIO CBSI3€M MEXKIY PA3IMYHBIMU YaCTSIMU Kypca.
Bpi6upaTh MeToa 1715 pelieHus 3a1a4Hu.

Pemath 3a1a4m 13 IIOBCEJHEBHOM KU3HU
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YeTpIpeXyrojabHUKY.
Bniucannsie

Y OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Havasia
TPUTOHOMETPUH.
Pemenue o6mumx
TPEYTOJIbHUKOB.
[IpaBunbpHBIE
MHOT'OyTOJIbHUKH.
[TpeoOpazoBanus
IJIOCKOCTH.
JBmxenuns. [logodue.
Cummerpusi.
ITmomans.
Brruncienne
mromanen. Imomanu
no100HBIX uryp.
JlexapToBbl
KOOPIMHATBI

Ha IUIOCKOCTH.
Bekropsl

Ha IIOCKOCTH

OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME




denepanpHas pabovas nporpamMMa | Maremartuka. 5-9 kiacchl (0a30BbIi yPOBEHB)

OE/TEPAJIBHAA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIIOKEHHUM, TaK U UX POIU
B 00pa3oBaHMM, HEOOXOJMMOM KaKIOMY ueloBeKy. Bospacrtaer umcno mpodeccuit,
IpU OBJAJEHUU KOTOPBIMH TpeOyeTcst xopomias 0a30Basi MOATOTOBKAa B 00iacTu
BEPOSITHOCTU M CTATUCTHUKH, TaKasi MOJrOTOBKA Ba)KHA JUIsI MIPOJIOJDKEHUS 00pa30BaHUS
U JJIs yCTICTHOW TTPOo(hecCHOHANBbHON Kapbephl.

Kaxxnp1it yenoBek MOCTOSHHO MPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A i1 OOOCHOBAaHHOTO TIPUHATHS pEIICHUS B YCIOBUSAX HEAOCTaTKa
Wi u30bITKa WHGOpPMAIMK HEOOXOIWMO B TOM YHCIE XOpOomo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIILICHHUE.

HMeHHO 1MO3TOMY OCTPO BCTasla HEOOXOAMMOCTh C(HOPMUPOBATH Yy O0YUAIOIINXCS
(GYHKIHOHATBHYIO TPAMOTHOCTH, BKJIIOYAIONIYIO B ce0s B KauyecTBE HEOTHEMJIEMOMU
COCTaBIISIIOUICH yYMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIU3UPOBATh WMH(OpMAIHIO,
IIPE/ICTABJICHHYIO B PAa3IMUHBbIX (OpMaxX, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
peabHBIX TPOIIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH IMPOCTEUIINE BEPOATHOCTHHIE
pacueThl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMH MpHUHIMIAMH cOOpa, aHaim3a
U TPEACTABJICHUS] JaHHBIX W3 Pa3IUYHBIX cdep KU3HU O00IIecTBa M TOCYyIapCcTBa
npuoOmaer oOydammuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3AMK Iepedopa W TMojcCYeTa 4YHucia
BApHAHTOB, B TOM YHWCJE B MPUKIAJHBIX 3a7adyax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaeT MaTeMaTH4YeCcKuid (QyHIaMeHT nJisi (OPMUPOBAHUS KOMIIETCHIIHMA
B oOmactu wHPOpMATUKM M HHQPPOBBIX TexHojoruil. [Ipm w3yueHWH CTAaTUCTUKU
U BEPOATHOCTHU 00OrallaroTcs MPeCTaBICHUs 00yJaroUXCsi O COBPEMEHHOM KapTHUHE
MHUpa U METOJIaX €ro HccleoBaHus, POpMUPYETCS MOHUMAHUE POJIM CTATUCTUKH Kak
WMCTOYHUKA COIMATbHO 3HAYMMON WHGOPMAlMM U  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBMU C AaHHBIMH LIETSMH B CTPYKType MPOTpaMMbl Y4EOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOI'O 00IIEro 00pa30BaHUs BbIAEICHBI CICAYIOLIIE
coziepkaTesnbHO-MeToAnueckue JmHuu: «[lpeacraBienne NaHHBIX U ONUcCATEIbHAs
CTaTHCTUKa», «BeposarHocThy, «DneMeHThl KOMOMHATOpUKW», «BBemenue B Teopuio
rpadoBy.

Copepxanne muaun «llperncraBieHne AaHHBIX M ONUCATENbHAS CTATHCTUKA»
CIIy’KUT OCHOBOW 1Jisi (POPMUPOBAHUSI HABBHIKOB padOThl ¢ MHGpOpPMALUEW: OT UYTEHUS
¥ HHTEpHpeTanuu HWHQOpMalMM, NPEJCTaBICHHOW B Ta0nIMIaX, Ha JAMarpaMMmax
u rpadukax, n0 cOopa, MPEICTaBICHUS M aHalu3a JaHHBIX C HUCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHUX M pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydJaroryecsi yd4aTcsi CUMTHIBaTh W HMHTEPIPETHPOBATH JaHHBIC, BBIJIBHUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PAa3MBILUIATH HAJl aKTOpaMH,
BBI3BIBAIOIIUMU HW3MEHYHUBOCTh, W OILIEHUBaTh WX BJIUSHUE HA PACCMATPHBAECMBIE
BEJIMYMHBI U TTPOLIECCHI.

NHTynTHBHOE TPENCTAaBICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEN0BaHUE
3aKOHOMEPHOCTEW W TEHACHLMN CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM JJISI U3YUYCHUS
TEOPUH BEPOSATHOCTEN. bosbl1oe 3HAUEHNE UMEIOT TPAKTUUECKUE 3aJJaHNsI, B YACTHOCTHU
OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONo 100 CIIy4atHOTO COOBITHS.
[Tpu uzyuennn yueOHOTO Kypca 00ydaronmecs: 3HaKOMSTCS C TTPOCTEUIITUMU METOJIaMHU
BBIUMCIICHUA BEPOSATHOCTEH B CIYyYallHBIX OJKCIEPUMEHTAX C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU HCXOJIAMHU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTABUTH
U pemiath 0osiee CIoKHbBIE 3a/1aud. B yueOHbIN Kypc BXOAST HauajdbHbIE MPEICTABICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarOlIUXCS
C MHOXECTBAMH W OCHOBHBIMHU OIEPALMAMU HAJ MHOXXECTBAMH, PACCMATPUBAKOTCS
OpUMEpbl NPUMEHEHUs I PEIICHUs 3a/ad, a TakKe HCIOJIb30BaHUsA B JPYTUx
MaTeMaTUYECKUX KypcaX U YYeOHBIX MpeMeTax.

B 7-9 xnaccax nzyuaetcst yueOHbIN Kypc « BeposSTHOCTB M CTaTUCTUKAY, B KOTOPBIH
BXOHAT pasjaensl: «lIpencraBieHne MaHHBIX M ONUCATEIbHAS  CTAaTUCTHKAY,
«BeposaTHoCcThY, «DNeMeHTh KOMOMHATOPUKNY, «BBemeHne B Teopuro rpadosy.

OO0miee 4YKCIIO 4YacoB, PEKOMEHJOBAaHHBIX Jisi M3y4YeHHs Y4eOHOro Kypca
«BepostHoCTh M cTaTtucTuka», — 102 4daca: B 7 knacce — 34 daca (1 gac B Hejeno),
B 8 kiacce — 34 yaca (1 yac B Heneno), B 9 kinacce — 34 yaca (1 yac B Heneio).

COIEPKAHUE OBYYEHMUA
7 KIIACC

[IpencraBienne AaHHBIX B BHJE TaONUI, Auarpamm, rpaduxoB. 3amoiHeHHe
Ta0JIuI, YTEHUE U MOCTPOCHUE JuarpamM (CTOJOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB pealbHBIX MpoieccoB. M3BinedeHne uHboOpManmu U3 AUarpaMm
Y Ta0JIUII, UCTIOIb30BaHUE U UHTEPIIPETALIUS TAHHBIX.

OnucarenbHas CTAaTUCTHUKA: CpelHee apu@MeTHyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHHsI HA0Opa YMCIIOBBIX TaHHBIX. [[puMeph! ciaydaitHON
U3MEHUYMBOCTHU.

Cry4daifHbIi SKCTIEPUMEHT (OTBIT) U clydaiiHoe coObiTHe. BeposTHOCTh M yacToTa.
Ponb ManoBepOsSTHBIX U MTPAKTUYECKU TOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIECTBE.
MoHneTa u urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenb BepuuHbl. Uncino pedbep u cymmapHasi CTEneHb
BepunH. [IpencraBnenue o cszHoct rpada. Llenu u uuxnsl. [lytu B rpagax. O6xon
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rpada (sinepoB nyTh). IIpencraBnenue o6 opueHTupoBaHHoM rpade. Permenue 3anau
C TOMOIIIBIO rpadoB.

8 KUIACC

[IpencraBieHue qaHHbBIX B BUE TaOJIHII, JUArpaMM, rpadrKoB.

MHOX€eCTBO, DIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuy HaJ MHOXKECTBAMMU:
o0ObeIMHEHUe, nepecedeHue, nomnoinHeHue. CBOWCTBAa omepaunuid HaJ MHOKECTBAMU:
NIEPEMECTHUTENBHOE, COYETATEIBHOE, PACIPENEINUTENBbHOE, BKIKOYEHNA. Vcnonp30BaHne
rpaUyecKoro MPEJCTaBICHUS MHOXKECTB JUIsl ONHCAHMS peajbHBIX IPOILIECCOB
U SIBJICHUM, [IPU PELICHUN 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucmepcuss M CTaHAZAPTHOE OTKIIOHEHHE
YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydaiiHoro ombiTa. Ciy4aiiHbie coObITHs. BeposiTHOCTH
coObITuii. OMBITBl C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMH. CrydaltHbIN
BbIOOp. CBSI3b MEXKAY MaJIOBEPOSITHBIMU M MPAKTUYECKU JTOCTOBEPHBIMU COOBITHSMU
B IIPUPO/JIE, OOLIECTBE U HAYKE.

HepeBo. CBolicTBa O€peBbEB: €AMHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBSI3b MEXKIY YMCIOM BepHIMH M uuciioM pebdep. I[lpaBuino yMHOXKeHUS.
Pemienue 3aau ¢ momonibio rpados.

[IporuBononoxueie coObiTHs. [uarpamma Ditnepa. OObequHEHNE U TIEpeceyeHue
coObiTuii. HecoBmecTHbie coObITHS. DOpMmylia CHOXKEHUS BEpPOSTHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxenusi. HesaBucumbie coOwitusi. IlpencraBneHue
DKCIIEPUMEHTA B BHUJAE JepeBa. Pemenue 3amady Ha HAXO0XKIACHUE BEPOSTHOCTEN
C IOMOIIIBIO JIepeBa CIIy4allHOTO SKCIIEPUMEHTA, Juarpamm Jitiepa.

9 KJIACC

[IpencraBienne MaHHBIX B BUAE TaONUIl, AuUarpamMm, rpadukoB, UHTEPIPETAIIHUSI
naHHBIX. YTeHue u mocTpoeHue Tadaul, 1uarpamm, rpaduKoB 10 PeasibHbIM JaHHBIM.

[TepectanoBku u (daxktopuan. CodyeTaHUs W YUCIO COYETaHUW. TpPEeyrolbHHUK
[Tackains. Pemenue 3a1a4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpudeckass BeposTHOCTh. ChydailHbIi BBIOOpP TOYKM U3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnpiranne. Yenex n Heypaya. Cepust HCIBITAaHWM 10 nepBoro ycmnexa. Cepus
ucnbeiTanuii bepaymm. BepostHOCTH cOOBITHIA B cepyu UCTIBITaHUI bepHym.

CnyyaiiHas BeJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTtudyeckoe
oXXuaaHue u pucnepcus. [IpuMepbl MaTteMaTHyecKoro OXKUAAHUs KaK TEOPETHYECKOTO
CpPEAHEro 3HAYEHHS BEJIMYHMHBL. MaTeMaThueckoe OXUAAHWUE U AUCIEPCUs CIy4YalHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCHBITAHUN bepHYIITm.

[TonsTue o 3akoHe OonbuX yrcen. Mi3MepeHne BeposITHOCTEH C TOMOIIIBIO YacTOT.
Ponp 1 3HaUeHME 3aK0HA OOJIBIIMX YHUCEIT B PUPOJIC U OOIIESCTBE.
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HNPEAMETHBIE PE3YJIbTATDHI

[IpeameTHBIE pE3yJBTaTBl OCBOEHUS TPOrPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 KJjiacce.

Uutars uHOpManMIO, NPEICTAaBIEHHYI0O B TalOiuIaXx, Ha JUarpaMmax,
MPEICTaBIATh JaHHBIE B BUJIE TAOJIHUI, CTPOUTH AUArpaMMBbI (CTOIOUKOBEIE (CTON0UYATHIE)
Y KpYT'OBBIE) 10 MACCUBAM 3HAYEHUM.

OnuchIBaTh U MHTEPNPETUPOBATH PEATLHBIE YHCIOBbIE TaHHbBIE, MPEICTABICHHBIE
B Ta0JMIIaX, HA TUarpammax, rpapukax.

Wcnonb30Barh Uisi ONUCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpeIHEe
apudmeTnyecKoe, MeiMaHa, HauboJIbIlIee U HaUMEHbIIIee 3HAYCHU S, Pa3Max.

NwmeTs ipencTaBieHne o Ciy4aiiHOM N3MEHUYNBOCTH Ha IPUMEPax 1eH, GU3MIECKUX
BEJIMYMH, AHTPONOMETPUYECKUX [aHHBIX, UMETh NPEACTABICHHUE O CTATHCTUYECKOU
YCTOMYMBOCTH.

[IpeameTHbie pe3ysbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekary 1 mpeoOpa3oBbIBaTh UHPOPMALIKIO, TPEICTABICHHYIO B BHUIE TaOJUII,
auarpamm, rpauKoB, IPeICTaBIATh JaHHbIE B BUjIE Ta0JuIl, JuarpaMmM, rpaduKos.

OnuchiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX MTOKA3aTeNEH: CPETHUX 3HAUYCHUI
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAaHIAPTHOE OTKIIOHEHUE).

Haxonuth 4acTOThl YHCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3yJbTaTaM U3MEpPEeHU 1 HaOJI0ICHUH.

Haxonuth BEpOSTHOCTH CIIyYalHBIX COOBITHI B OIbBITaX, 3HAas BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonw3oBarh rpadudeckne MOAEIW: JEPEBO CIyYallHOTO JKCIEPUMEHTA,
quarpaMMebl Ditiiepa, YiuciaoBas mpsmasl.

OnepupoBarh MOHATHUSMHU: MHOECTBO, IOJIMHOYKECTBO, BBINOJIHATH OIEpPALUU
HaJl MHOXKECTBaMH: O0bEAMHEHUE, TTIEPECEUCHHE, TOTOTHEHUE, TIEPEUUCTIATh JIEMEHTHI
MHOYECTB, IPUMEHSTh CBOMCTBA MHOXECTB.

Hcnonw3oBark rpaduyueckoe MPEACTaBICHHE MHOXKECTB M CBS3€M MEXIY HUMU
JUIsSL OTIMCAHMS MPOLIECCOB U SBJIEHUI, B TOM YHUCIIEC MPHU PEUICHUM 3aAad W3 JAPYTHUX
y4eOHBIX MPEIMETOB U KYpPCOB.

[IpeameTHBIE pE3yJbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce.

W3Bnekatb u npeoOpa3oBbIBaTh HH(OPMALINIO, MPEACTABICHHYI0 B PAa3JIMYHBIX
WMCTOYHUKAX B BHJE TaONWIl, auarpamm, TrpaduKoB, MPEACTaBIATh JaHHBIE B BHJE
Ta0IuLl, TMarpaMmm, rpapuKoB.
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Pemars  3amaun opraHM30BaHHBIM  MEpeOOPOM  BapUAHTOB, a  TaKXKe
C UCTIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI M METOJIOB.

Hcnonp30Barh onucaTeIbHbIE XapaKTEPUCTUKU [JI1 MACCUBOB YUCIIOBBIX TaHHBIX,
B TOM YMCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHMUSL.

Haxonuth 4acToThl 3HaYE€HUW W YACTOTHI COOBITHSA, B TOM YHCIE TMOJIB3YSCh
pe3yJibTaTaMu MPOBEJACHHBIX U3MEPEHUM 1 HAOJIIOICHUH.

Haxonuth BeposSTHOCTH CITydallHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM YHCIIC
B OIBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHUSMH, B CEPHUSIX HCIBITAHUM
JI0 TIEPBOT0 yCIeXa, B CEPUAX UCTIBITAHUNA bepHysm.

HmeTh npencTaBiieHUE O CIIy4YaiiHOM BEJIMUMHE U O PACIPEACICHUU BEPOSATHOCTEN.

Nmeth mnpencraBiaeHue O 3aKoHE OOJNIBIIMX YHUCET Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOW HW3MEHUYMBOCTU W O POJU 3aKOHA OOJBIIUX YHCEN
B IIpUpOJe U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
HaumenoBanue paznena |KomuuecTBo OcHOBHOE coZIep>KaHKE OCHOBHBIE BU/IbI JEATEIHLHOCTH 00YYaIOIIUXCSI
(Temel) Kypca 4acoB
[IpencraBiieHne TaHHBIX 7 IIpencraBiienne JaHHBIX OcBauBarhp CI0COOBbI MPEICTABICHUSA

B Tabiuiax. [Ipaktuyeckue
BBIYHCJICHHS TIO TAOJTUIHBIM
naHHbIM. M3BJIeueHue

Y MHTEPIpETALUS
TaOJIMYHBIX TAHHBIX.
[IpakTuueckas pabora
«Tabnuisny.

I'padpuaeckoe
MPEJICTaBIICHUE JAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. UreHue u
MOCTPOEHUE JUATPAMM.
[Ipumeps! neMorpaduueckux
JarpaMm.

[IpakTuueckas padora
«JlmarpaMmbD»

CTAaTHCTUYECKUX JAHHBIX ¥ YUCIIOBBIX MACCHBOB

C TIOMOIIIBIO TAOJUIT ¥ TUArPaMM C UCIIOJIb30BaHUEM
aKTyaJbHBIX U BaXXHBIX JIaHHBIX (IeMorpaduueckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHOM

M CEeIIbCKOXO3SIMCTBEHHOH MPOIYKIINH,
0OIIIECTBEHHBIE U MPUPOJIHBIC SIBJICHUS).

N3yuyaTh MeTOaBI pabOTHI C TAOTUYHBIMU

U rpapUueCcKUMU MPEACTABICHUSIMU JAaHHBIX

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB B X0J1€
IPaKTUYECKUX pabOT

OmnucareibHasg CTaTUCTHKA

Yucnossie HaOopbl. CpeniHee
apudmernyeckoe.

OcBauBaTh NOHATHUS: YUCIOBOU HAOOP, Mepa
LEHTPaJIbHON TEHAEHIMHU (Mepa LIEHTpa), B TOM YUCIIe
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MC,Z[I/IaHa YU CJIO0BOI'O Ha60pa.

Y CcTOMYUBOCTH MEIHUAHEI.
[IpakTuyeckas pabora
«CpenHue 3HaYCHUS».
HauOonblee 1 HanMeHbIIIEE

3HAYCHUS YHUCIIOBOT0 HAabopa.

Pazmax

cpenHee apupMeTHYECKOe, MEANAHA.

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpeaHero apupmMeTuyecKoro U MeauaHsbI.

Pemiars 3agaumn.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCJIE

C TIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
PaKTUYECKUX pa0OT.

OcBauBathb NOHATHSA: HAUOOJbIIEE U HANMEHBIIIEE
3HAYEHUSI YUCITOBOTO MAacCUBA, pa3Max.

PemaTs 3a1a4m Ha BBIOOp crioco0a ONucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOJON JaHHBIX

U LEJISIMHA MCCIIEI0BaHUs

Cny4aiiHas U3MEHYUBOCTD

CnyyaiiHast ”3BMEHYHBOCTh
(mpumepsl). YacTora
3HAYEHUUW B MAaCCUBE
naHHbIX. [ pynnupoBka.
I'ucrorpaMmsl.
[IpakTuueckas padbora
«Cny4daitHast ”3BMEHYMBOCTbY

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUI B MAaCCHUBE
JAHHBIX, TPYNIIUPOBKA TAHHBIX, THCTOTPaMMa.
CtpouTh 1 aHAJIU3MPOBATH TMCTOTPAMMBI,
NoAOHPATH MOJAXOASAINMN IIar TPYHIITUPOBKU.
OcBauBaTthb rpaguuecKue npeAcTaBICHUs pa3HbIX
BUJIOB CJIy4alHOW M3MEHYUBOCTH, B TOM YHUCJIE

C MIOMOIIBIO TU(POBBIX PECYPCOB, B XOJI€
IPaKTUYECKON pabOThI

Brenenue B Teopuro rpados

['pad, Bepmmna, pedpo.
IIpencrasnenue 3amaun

¢ noMouieto rpaga. CTeneHb
(BaJIGHTHOCTb) BEPIIMHBI.
Yucino pedep u cymmapHas

OcBauBathb noHsiTUSA: Tpad, BepirHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh
178112198

OcBauBaTh NOHATHSA: ITYTh B rpade, SUIepoB NyTh,
o0xon rpada, OpueHTUPOBAHHBIHN Tpad.
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CTEIIeHb BepLUuH. Llenb

u nukdi. [Iyts B rpade.
[IpeacraBnenue o CBA3HOCTU
rpada. O6xon rpada
(3iis1IepOB MYTH).
IIpencrasienue

00 OPUEHTUPOBAHHBIX

rpadax

PemaTh 3a1a4m Ha MOMCK CYMMBI CTEIIEHEN BEPIIMH
rpada, Ha mouck ooxoxaa rpada, Ha MOUCK MyTen

B OPUCHTUPOBAHHBIX Tpadax.

OcBauBaTthb c10co0bI MTPEICTABICHUS 33724 U3 Kypca
anreOpbl, TeOMETPUH, TEOPUHU BEPOATHOCTEH, IPYTrUX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE LeNH, (yHKINOHAIbHbIE
COOTBETCTBUS) HA TPUMEPaAX

BeposTHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHUSI

Cry4daiiHbI{ OIIBIT

U CIy4ailHOE COOBITHE.
BeposarnocTts 1 yactora
cobpITHs. Poib
MaJIOBEPOSITHBIX

Y MIPAKTUYECKH JIOCTOBEPHBIX
COOBITHI B IpUPO/IE

u B o0mecTBe. MoHeTa

U UTpajibHasi KOCTh B TECOPUHU
BEPOSATHOCTEM.
[IpakTuueckas padora
«YacToTa BeIMaICHHS OpIay

OcBauBaTh NOHATHS: CITYYaWHBIN ONIBIT

U Cily4yaiiHoe coObITHE, MAJIOBEPOSITHOE

U MPAKTUYECKHU JTOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYUMOCTH MAJTIOBEPOSTHBIX COOBITHI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPAx
(aBapuu, HECYACTHBIE CIIyYaH, 3alIUTa IEPCOHATIBHON
uH(popmalmu, nepeaavya J1aHHbIX).

H3y4arhb posib KJIIACCUYECKUX BEPOSATHOCTHBIX
Mojenel (MOHeTa, urpalibHasi KOCTh) B TEOpUU
BEPOSITHOCTEHN.

Hao0uronath 1 M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
HKCIIEPUMEHTAX, B TOM YHCJIE C IOMOILBIO IIU(PPOBBIX
pPECYpPCOB, B X0/I€ IPAKTUUYECKON pabOTHI

O0o001IEHNE,
cUcTeEMaTH3aIus 3HAHUHN

[IpencraBienne JaHHBIX.
OnucarenbHas CTaTUCTUKA.
BepoaTrHOCTh CitydaliHOTO
COOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHHUM.

PemaTp 3a7aum Ha NIpEeACTABICHUE U ONKMCAHUE
JTAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
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OO0cyxnaTh npuMepsbI CIIy4ailHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX
CIIy4allHbIX COOBITHI, X POJIM B IPUPOJIE U KU3HU
YeJI0BeKa

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KVNIACC
HanmenoBanue paznena |KonumyectBo OCHOBHOE COJIEpKaHUE OCHOBHBIE BU/JIBI JICSITEILHOCTH O0YUYaIOIIUXCS
(Temel) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencrapieHue faHHBIX. IIoBTOPATHL N3YUEHHOE U BHICTPAUBATH CUCTEMY

7 xi1acca

OnucarenbHas CTaTUCTHKA.
CityuaiiHas U3MEHYMBOCTb.
Cpennue uncnoBoro Habopa.
Cnyvaitabie COOBITHS.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOATHOCTEM:
MOHETA U UrpaJibHasi KOCTh

3HAHMM.

PemiaTe 3a7aum Ha peACTaBICHUE U ONIMCAHUE
JTAHHBIX C MOMOIILIO U3YUYEHHBIX XAPAKTEPUCTHK.
PemiaTe 3a1a4u HA IPEICTABICHUE TPYNITUPOBAHHBIX
JTAHHBIX U OMMCAHUE CIyYalHOM N3MEHYUBOCTH.
PemiaTe 3agaum Ha onpeAeIeHNUE YaCTOTHI
CIIy4alHbIX COOBITHI, 00CYK/IEHHUE IPUMEPOB
CIIy4allHbIX COOBITUM, MAJOBEPOSTHBIX

U MPAKTHUYECKHU JOCTOBEPHBIX CITyYailHBIX COOBITHIA,
UX POJIM B IIPUPOJE U KU3HU YEIIOBEKA

OmnucarenpHas CTaTUCTHKA. 4 Otkiionenus. Jucnepcust OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHJAPTHOE
PaccenBaHue NaHHBIX YHICIOBOI0 Habopa. OTKJIOHEHHUE, UCTIOJIb30BaTh 3T XapaKTEPUCTUKU
CrangapTHOE OTKIIOHEHHE JUISl OIIMCAHUSI PACCEMBAHMS TaHHBIX.
4K CIOBOrO Habopa. BbiaBurath runore3bl 00 OTCYTCTBUU WJIM HATUYUU
JlmarpamMMBbl paccenBaHUs CBSI3U 10 JUarpaMMaM pacCeuBaHHUsL.
CrpouTs 1arpaMMbl pacCEMBaHHUSI 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoXkecTBa 4 MHOX€ecTBO, IOAMHOXKECTBO. | OcBaMBaTh MOHATHA: MHOKECTBO, SJIEMEHT

Onepanun

MHOXKCCTBA, ITIOAMHOKCCTBO.
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HaJl MHO)KCCTBAMH:
o0OBeIMHEHNE, IEPECCUCHHE,
JOTIOTHEHHE.

CaoiicTBa onepauui

HaJI MHOYKECTBAMHU:
MIEPEMECTUTEIILHOE,
COYETATEeNBHOE,
pacrpeeuTeNbHOe,
BKJTIOUCHUSI.

['pacdmueckoe
Tpe/ICTaBIICHHE

MHOYKECTB

BbInoJHATH OnepanumM HaJl MHOKECTBAMM:
o0beMHEeHne, IepeceueHre, JOTMOTHEHHE.
Hcnoab30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACTIPEACIUTEIBHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaduyeckoe mpeacTaBIcHUE
MHOKECTB IPU ONMUCAHUU PEAIBHBIX ITPOIIECCOB

U SIBIICHUM, TIPH PEIICHUH 3a1a4 U3 IPYTHX YICOHBIX
MPEJIMETOB U KyPCOB

BeposaTHOCTB ciry4aiiHOTO
COOBITHSA

DneMeHTapHbIe COOBITHS.
Crnyyaitnbie cOOBITHS.
braronpusarcTByromue
AJIEMEHTapHbIE COOBITHUSI.
BepostHOCTH COOBITHI.
OMnBITH C pABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
CrnydaliHbIil BBIOOD.
[IpakTrueckas padora
«OnbITHI

C PaBHOBO3MO>XHBIMU
AIIEMEHTAPHBIMU
COOBITUSIMU

OcBauBaTh NOHATHSA: JIEMEHTAPHOE COOBITHE,
CllyyailHO€ COOBITHE KaK COBOKYITHOCTb
0JIaroNpUATCTBYIOIIMX 3JI€MEHTAPHBIX COOBITHH,
PaBHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSL.
Pemiath 3a1a4M Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITUH 1O BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIyYaliHOT'O OTIBITA.

Pemars 3a1a4u Ha BBIYUCIIEHUE BEPOSITHOCTEN
COOBITHH B OMBITAX C PABHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMHU, B TOM YHCIIE

C IOMOILBIO KOMITBIOTEDPA.

IIpoBoaUTH M U3YyYATh ONBITHI

C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH
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(C UCIOJIb30BAHMEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTHUX MOJIENICH) B X0/ MPAKTUUSCKOU pabOThI

Brenenue B Teopuro rpados

HepeBo. CBoiicTBa aepeBa:
€JMHCTBEHHOCTh MyTH,
CYIIIECTBOBAHUE BUCSYEH
BEPIIUHBI, CBSI3b MEXK]TY
YUCJIOM BEPIIUH U YUCIIOM
pebep. [IpaBuio yMHOKEHUS

OcBauBaTh NOHSATHS: JIEPEBO Kak rpad 0e3 nuKIiIa,
BUCsYas BeplInMHa (JIUCT), BETBb J€peBa, MyTh

B JIepeBe, TUaMETp JAepeBa.

HN3yuath cBoOliCTBA AEPEBA: CYILIECTBOBAHUE BUCAYECH
BEPUINHBI, €AUMHCTBEHHOCTh ITyTH MEXAY JIBYMsI
BEPLIMHAMM, CBS3b MEXKY YMCIOM BEPIIMH U YUCIOM
peoep.

PemiaTe 3a1a4M HA IOUCK U MIEPEUNUCIICHUE ITYTEU

B JIEpPEBE, OIpE/IeNICHNE YUCa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeEBA, B TOM UHKCIIE

C IPUMEHEHHUEM ITPABUIIa YMHOXKEHUS

CrnyyaiiHbie COOBITUS

[IpoTHBOMNOIOKHOE COOBITHE.
Juarpamma Dinepa.
OO0mbenrHeHue U nepeceucHne
coObITuii. HecoBmecTHbIC
coObITus. Popmyina
CJIOKEHUS BEPOATHOCTEN.
[IpaBuiio yMHOXEHUSA
BEPOSTHOCTEHN.

VYcnoBHast BEPOATHOCTD.
HezaBucumeie coObITHS.
[Ipencrasnenue

OcBanBaTh NOHATHUSA: B3aUMHO TPOTUBOIOJIOKHBIE
COOBITHS, OTIepalluy HaJ COOBITUAMU, O0BEUHECHUE
U TiepeceueHne coObITUH, TuarpaMma Jujepa
(Oitnepa—BeHHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS
JBYX COOBITHH ((hOPMYJIBI CIOKEHUS BEPOATHOCTEN ).
Pemats 3a1a4u, B TOM YHCJie TEKCTOBBIC 3a/1a4U
Ha ONpeeJICHUE BEPOSTHOCTEN 00bEAMHEHUS U
nepeceyeHusi COOBITUM C TTOMOIIBIO YUCTOBOM
pSAMOM, Auarpamm Jisepa, GopMyITbl CIIOKESHUS
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CJIy4alHOI'0 SKCIIEpPUMEHTA
B BUJIE JIEpeBa

BEPOSATHOCTEHN.

OcBauBaTh MOHATHA: IIPABUIIO YMHOKEHHUS
BEPOSITHOCTEM, YCIIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAMHOTO OIBITA.

H3yuaTsb cBoiicTBa (OnpeesieHrs ) He3aBUCUMbBIX
COOBITHIA.

PemaTs 3a1a4u Ha onpeieJIeHUE U UCII0JIb30BaHUE
HE3aBUCHUMBIX COOBITUH.

PemiaTe 3a1a4M Ha IOUCK BEPOSATHOCTEM, B TOM
YHCJIE YCIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBA
CIIy4allHOTO OIIbITa

O060011cHHE,
CUCTEMATH3aIUs 3HAHUU

[IpencraBinenue qaHHBIX.
OnucarenbHas CTaTUCTUKA.
I'padsi. BepositHOCTh
CIIy4aifHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IToBTOPATHL N3YUEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

Pemarthb 3agaum Ha NIpeICTABICHUE U ONUCAaHUE
JAHHBIX C TTIOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemathb 3agaum ¢ mpuMeHEeHHEM T'PadoB.

Pemartsb 3agaum Ha HaX0XKJACHUE BEPOSTHOCTU
CIIy4afHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Pemathb 3a1aum Ha HaxX0XJICHUE BEPOSITHOCTEH
00bEeIMHEHUS U TIEPECEUEHUS COOBITHH, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BaHNEM Irpad)uuecKux
MpeACTaBICHUN U JIepeBa CIIy4allHOTO OMbITa.
Pemarthb 3a1a4u Ha iepevyrcIeHUE KOMOUHAIIUMA
(4uclia mepecTaHoBOK, YUCIIa COUECTaHU),
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Ha HAXOXKJIEHUE BEPOSTHOCTEH COOBITUI
C IPUMEHEHHEM KOMOWHATOPUKH, B TOM UUCIIC
C MCTOJIb30BaHMEM TpeyroiibHuKa [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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9 KJIACC
HanmenoBanue paznena |KonuuectBo OCHOBHOE COJIEpKaAHUE OCHOBHBIE BU/IBI JICSITEIHLHOCTH 00YUYaIOIIUXCS
(Temsl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [Ipencrapnenue faHHBIX. IToBTOpPATHL N3YUYEHHOE U BHICTPAUBATH CUCTEMY
8 xiacca OmnucareibHas CTATUCTHKA. 3HAHUII.

Onepanuu HaJ| COOBITUSIMU.
HeszaBucumocTs COOBITHI

PemaTe 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAaHHBIX.

Pemars 3aga4u Ha HAXO0XKJICHUE BEPOSTHOCTEMN
00bEeIMHEHUS U TIEpECEUCHUs COOBITHIM, B TOM UHCIIC
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TPaAUIECKUX
MIPEJICTaBICHUI U JepeBa CIIy4ailHOTO OIbITA.
Pemartsb 3a1a4u Ha nepeynCICHUE KOMOMHAIINI
(dnciia mepecTaHOBOK, YMCIa COUCTAHMH ),

Ha HAaXOXKJICHHE BEPOSATHOCTEH COOBITUI

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM YHUCIIE

C UCMOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKHU

ITepecrtanoBku. @akropual.

CoueraHnus ¥ 4YUCIO
codyeTaHuil. TpeyrojsbHUK
ITackais. IIpakTuueckas
pabota «Bpruncienue
BEPOSITHOCTEN

C MCIIOJIb30BaHUEM

OcBauBaTh NOHATHSA: KOMOMHATOPHOE IIPABUIIO
YMHOXEHHSI, yIOPAI0UeHHAs 1Tapa, TpoiKa 00bEKTOB,
nepecTaHoBKa, (akTopuai Yucia, COYeTaHue, YUCIIO
COYETaHMM, TpeyroJbHUK Ilackais.

Pemiarh 3a1a4u Ha IEpeUMCIICHUE YIIOPSAIOYEHHBIX
ap, TpOeK, IEPEUHUCIICHUE IIEPECTAHOBOK

Y COUYETAHUM DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (QYHKITHIA
DIIEKTPOHHBIX TAOJIHID»

PemiaTe 3a1a4u HAa IPUMEHEHUE YUCIIA COUECTAaHUN

B alireOpe (COKpalieHHOe YMHOXKEeHHUE, OMHOM
HproToHa).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3a7a4U

Ha BBIUMCIICHUE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOIHI] B XOJI€ MPAKTHIECKON pabOThI

['eomeTpuyeckas
BEPOSITHOCTH

I'eomeTpuueckas
BEpOSATHOCTh. CllydalHbIN
BBIOOP TOUKH U3 (PUTYPHI
Ha [JIOCKOCTH, U3 OTpE3Ka,
U3 IyTH OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemars 3aga4m Ha HAXOXKICHUE BEPOSTHOCTEU

B OIIBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

13 MHOTOYTOJIbHUKA, KPYyTra, OTPE3Ka WU 1yTH
OKPYHOCTH, YHCJIIOBOT'O MMPOMEXKYTKA

HcnbiTanus bepayium

Hcnerranne. Ycnex

u Heynada. Cepust
WCIIBITAHUM 10 TIEPBOTO
ycnexa. Mcnbitanus
bepnymm. BepositHocTr

COOBITHH B CEPUM UCTTBITAHHNA

bepnymm. IIpaktnueckas
pabora «/cnpiTanus
bepnym»

OcBauBaTh NOHATHS: UCTIBITAHUE, JIIEMEHTAPHOE
COOBITHE B UCIIBITAaHUH (YCIIEX U HEyAaua), Cepusl
VCIBITAaHUN, HACTYIJICHUE NIEPBOIr0 yCIexa
(Heynaum), cepust ucnbiTanuii bepuysim.

Pemiath 3a1a4M Ha HaX0XKIEHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUH JIO TIEPBOTO yCIeXa,
B TOM YHCJIE€ C TPUMEHEHHEM (HOPMYIIbI CyMMBI
r€OMETPUUECKOU MPOTrPECCHH.

Pemars 3apa4u Ha HAX0XKICHUE BEPOATHOCTEU
AJIIEMEHTAPHBIX COOBITUI B CEpUU UCTIBITAHUIA
bepHyim, Ha HAXO0KIEHUE BEPOSITHOCTH
OIIPENIECIICHHOT0 YUCJIa YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

N3y4aTh B X0/1€ NPaKTHYECKOH padoThl,
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B TOM YHCJIE C IOMOIIBIO IU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUM
bepnymm

CrnydaiiHasi BeTMYMHA

CityyaifHasg BeJIMunHA

Y pacnpeesieHue
BEPOSITHOCTEM.
MarteMaTHudecKkoe OKuJaHue
U TACTIEPCUs CIIy4YalHON
BEJIMYUHBL. [IprMepsl
MaTEMaTUYECKOTO OXKHUTAHUS
KaK T€OPETUYECKOTO
CpPEIIHETO 3HAYCHUSA
BEJIMYMHBI.

ITonsiTie 0 3aKOHE OOJIBIITNX
yucen. 3mepenne
BEPOSITHOCTEN C TOMOLIBIO
yactoT. [[puMeHeHune 3aKkoHa
OOJIBIINX YHCET

OcBouMTHL NOHATHS: CilyyaliHas BEJIM4YMHA, 3HAUYCHUE
CIIy4alHOU BEJIUYUHBI, paClpeieiICHUe
BEPOSITHOCTEM.

H3yuyath U 00CyKAATH IPUMEPBI JUCKPETHBIX

Y HEMPEPBHIBHBIX CIIyYalHBIX BEIMYUH (POCT, BEC
4eJI0BEKa, YACIEHHOCTh HACEIICHNUs, APYTHE
VU3MEHYMBBIEC BEJIMYMHBI, pACCMaTPUBABIINECS

B KypC€ CTaTUCTHKH), MOJIETIbHBIX CITy4alHbIX
BEJIMYMH, CBA3AHHBIX CO CIyYalHBIMH OIBITAMU
(OpocaHre MOHETHI, UTPATLHOM KOCTH, CO CITy4YaiiHBIM
BBEIOOPOM H T. T1.).

OcBauBaTh NOHATHA: MATEMATUYECKOE 0XKUIAHUE
CIIy4YallHOW BEJIMYMHBI KaK TEOPETUYECKOE CPETHEE
3HA4YEHUE, JUCTIEPCUS CIIyYAHON BEIUYUHBI KaK
aHaJIor IMCIIEPCUN YUCIIOBOTrO Habopa.

Pemathb 3a1a41 Ha BBIYMCIIEHUE MAaTEMATHYECKOTO
0KUJIAHUS Y IUCIIEPCUU TUCKPETHOU CIIyYaluHOMN
BEJIMYMHBI 110 33JaHHOMY PaclpeleIeHUI0, B TOM
YHUCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESMH.

3HAKOMHUTBCH C MATEMAaTHYECKUM OKHJIaHUEM

U JUCIEPCHEN HEKOTOPBIX PACIIPEACIICHNI, B TOM
YUCJIE PACTIPEACIICHUS CIIyYaliHON BEIMYMHBI «YHUCIIO
YCIIEXOB» B CEpUU UCIIBITAHUM bepHyum.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIINXCS
CIIy4ailHbIX OMbITAaX KaK CIy4ailHylO BEIUYUHY.
3HAKOMMTBLCS C 3aKOHOM OoJbIIMX yrcend (B popme
bepuymnnn): npu 00JbIIOM YKCIIE€ ONBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3a1a4n Ha U3MEPEHNE BEPOSITHOCTEN

C IOMOUIBIO YaCTOT.

OO0cy:kaaTh posb 3aK0HA OOJIBIINX YUCEIT

B 000CHOBaHMH YaCTOTHOTO METOA U3MEPEHMUSI
BEPOSITHOCTEM.

OO0cy:xaaTh 3aK0H OOJNBIINX YMCEN KaK MPOsIBIICHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIINX YKCE B IPUPOJIE
U B KU3HH YEJIOBEKa

O060011eH1E, KOHTPOJIb 10 IIpencraBiieHne JaHHBIX. IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUMU.
BeposTHOCTB CiiydaitHOTO PemiaTe 3a1a4um Ha IPEICTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaropuku. Ciayyaiiusle | PemaTh 3a1aum Ha HaXOXKICHHUE BEPOSTHOCTEH
BEJIMYUHBI U PACIIPEICIICHUS COOBITHI, B TOM YHUCJIE B OMBITaX
C PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U ITEPECCUCHUS
COOBITHH, BBIYUCIISITH BEPOSITHOCTU B ONBITAX
C CEpUSAMU CIIyYaNHBIX UCIIBITAHUI
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




al d d d MMd d faTHUKA. O— JIC ac 7| v
CDCD,C ajibHasg pabouas mporpamma | Maremaruka. 5-9 knaccel (0a30BbIA YPOBEHB

HEPEYEHDb (KOAU®UKATOP) PACHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMbI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEPKAHUSA

11O MATEMATUKE

B ¢denepanpHbIX M pernoHANLHBIX MHPOIEAYpPaxX OLEHKH KadecTBa OOpa30BaHUs
UCIIOJIB3yeTCs MepedueHb (KoaupUKaTop) paclpeAesICHHBIX MO KilaccaM IMPOBEPSICMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHOM IMPOrpaMMBbI
OCHOBHOTI'O O0IIIETO 00pa30BaHUs U JIEMEHTOB COACPIKAHMS IO MaTEMAaTHKE.

5 KUIACC

IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMblI

Kon IIpoBepsieMble MPeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSAEMOI0 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 0011IEr0 00pa30BaHuUs
pe3ynbrara
1 Yucrna u BIYUCIIECHUS
11 [lornmath W TPaBUIBHO YNOTPEONSATh TEPMHUHBI, CBS3AHHBIC
' C HATYPaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U IECATUUHBIMU JIPOOSMU
12 CpaBHUBaTh W yNOPSAOYMBATH HATypaJbHbBIE YHUCJA, CPAaBHUBATH

B HpOCTCﬁIHPIX ciaydasax OOBIKHOBEHHBIE ,Hp06I/I, JACCATUYHBIC JIpO6I/I

CoOTHOCHUTH TOYKY Ha KOOPJAWMHATHOM  (YHCIIOBOM) MPsSMOi
1.3 C COOTBETCTBYIOIIMM €i YHUCIIOM M M300pa)kaTh HATypaJIbHbIE YKCIIa
TOYKaMHU Ha KOOPJIAMHATHOM (YMCIOBOM) IPSIMOM

BoimonuaTe apupMeTHueckue AeHCTBUS C HATypaJbHBIMU YUCIIAMHU,

14 C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX
1.5 BBINONHATE NPOBEPKY, NPUKUAKY PE3YJIbTATA BBIYUCICHUN
1.6 OKpyraaTh HaTypajibHbIC YMCIIa
2 Pemenune TekcToBBIX 3a1a4
71 PemaTp TeKCTOBBIE 3a4a4u ApU(PMETHUECKUM CITOCOOOM U C TOMOUIBIO

OPraHnU30BaHHOI'O KOHCYHOI'O nepe6opa BCCX BO3MOJKHBIX BAPpHAHTOB

Pemate 3ajmaum, coaepxamiye  3aBUCHMOCTH,  CBSI3BIBAIOIIME
2.2 BEJIIMYUHBI: CKOPOCTb, BpEMs, pAacCCTOSIHHE, LI€HA, KOJIHUYECTBO,
CTOUMOCTh
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Hcnonp3oBaTh KpaTKHC 3alluCH, CXCMBI, Ta6J'II/ILIBI, 0003HaUYCHMS IIpu
PCHICHUHU 3a1a4

24

[Tonb30BaThCSI OCHOBHBIMU E€IWHUIIAMU W3MEPEHMS: 1LEHBI, MAaCChlI,
pacCTOsIHUS, BPEMEHM, CKOPOCTH, BBIPAXKAaTb OJHU CIUHHULIBI
BEJIMYUHBI YEPE3 IPYyTUe

2.5

W3Bnekars, aHaJIM3UPOBATb, OLIEHUBAaTh uH(popMaLuio,
NpEeACTABICHHYI0 B  Ta0iauue, Ha CTOJ0YAaTOM  Juarpamme,
UHTEPIPETUPOBATH MPEACTABIECHHBIE JAHHBIE, NCIOJb30BATh JAHHBIC
NIPU pEIIeHUH 3a7a4

Harnsanast reometpus

3.1

[Tonp30BaTbCd TEOMETPUYECKUMHU TOHSATUSIMH: TOYKa, IMpsAMas,
OTPE30K, JIy4, Yr0JI, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KPyT'

3.2

[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, WMEIOIINX
bopMy U3YUEHHBIX TEOMETPUUYECKUX QUTYP

3.3

Hcnonp30BaTh TEPMUHOJOTHIO, CBA3AHHYIO C yIVIAMM: BEpLIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ, BEPIIMHA, CTOPOHA, TUATOHAJIb;
C OKPY>KHOCTBIO: painycC, TUAMETP, UEHTP

34

N300paxxath u3yuyeHHbIE TeOMeTpruUecKue (GUrypbl Ha HEIMHOBAHHOMN
U KJIeTYaTon Oymare ¢ OMOIIBIO IIUPKYJIS U JIMHEUKHU

3.5

HaxoauTh JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM  H3MEPEHUEM
C MOMOUIBIO JUHEHKHU, CTPOUTh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH
OKPY>KHOCTh 33JJaHHOTO pajinyca

3.6

Hcnonbs30BaTh CBOMCTBA CTOPOH U YIUIOB IPSMOYTOJIbHHUKA, KBAApaTa
JUJIs1 UX TIOCTPOCHM S, BRIUUCIICHUS TUIOIAIN U IEpUMETpa

3.7

Boruncnsats nepuMerp U Iionaib KBajapara, npsMoyrojibHUKa, Guryp,
COCTABJICHHBIX M3 TMPSIMOYIOJbHUKOB, B TOM 4ucie Quryp,
M300paXeHHBIX Ha KJIeT4aToi Oymare

3.8

ITonp30BaThCS OCHOBHBIMU MCTPHUYCCKMMHN CAUHUIAMU N3MCPCHHA
JJIMHBI, TIJTIOMIA/IN; BBIPAXKATbh OAHU CAWHUIIBI BEJIMUWHBI YCPEC3 NPYI'HC

3.9

Pacno3naBath mapasuienenumnes, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO:
BeplIMHa, pebpo, TpaHb, U3MEpPEHHs; HAXOAUTh H3MEpPEHHS
napauenenuneaa, Kyoa

3.10

Berancisite o0beM  KyOa, mapajuienenuiena 1o 3aJaHHBIM
WU3MEPEHUSIM, TTOJIh30BATHCS CIMHUIIAMHA U3MEPEHUS 00BeMa

3.11

Pemare HEeCI10KHBIC 3aJa491 Ha U3MCPCHUC I'COMCTPUYICCKUX BCIIMYNH
B ITPAKTUYCCKUX CUTYyaAIIHUAX
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HpOBepHeMble JIEMEHTBI COACP/KAaHUA

Kon

[TpoBepsieMblit 3JIEMEHT COAECPKAHUS

1

HarypanbHble uncna u HyJb

1.1

Harypansnoe uncio. Psn mHarypansHbix uncen. Yucmo 0. M3o6pakeHue
HATYpaJbHBIX YUCET TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOM

1.2

ITo3unmonHas cucrema cuucieHus. Pumckas nymepauusa. JlecsatuyHas
CHUCTEMA CUUCIICHUS

1.3

CpaBHEHHE HATYpaJIbHBIX YHCEJl, CPABHEHUE HATYPAJIbHBIX YHCEII C HYJIEM.
OkpyrieHue HaTypaiabHbIX YMCEI

1.4

CrnoxeHue, BBIUMTAHHE, YMHOXXEHUE W JEJICHUE HATYpajJbHbIX YHCE.
CBOIICTBO HYJISI IPU CIOKEHUU, CBOMCTBA HYJISI U €AUHULIBI IPU YMHOKECHUHU.
[lepemecTuTenbHOE H COYETATEIHHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
U YMHOKEHUS, pacipeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnons3zoBanue OykB i  00O3HAYEHHUS! HEU3BECTHOIO KOMIIOHEHTA
M 3aIlUCU CBOMCTB apu(METUUECKUX JEHCTBUN

1.6

Jlenuten W KpaTHbIE 4YHCIA, pa3JioKeHHME Ha MHoxutenu. IIpocteie
U coctaBHble uncia. [Ipuznaku gemumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octatkom

1.7

CreneHb ¢ HaTypaldbHBIM IOKA3aTENEM. 3alUCh YUCIA B BHUAE CYMMBI
Pa3pAAHBIX CIIAraeMbIX

1.8

YucnoBoe BbIpakeHHe. BbluncieHue 3HAYEHUW YHUCIOBBIX BBIPAKEHUM,
MOPSIZIOK  BBIMOJIHEHUsT JelicTBuil. Vcmonib3oBaHWE TIPU  BBIUMCICHUSIX
MEPEMECTUTENBHOTO M COYETATEILHOIO CBOMCTB (3aKOHOB) CJOXKEHUS
Y YMHOXEHHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS

Hpobu

2.1

[IpencraBienre o JpoOM Kak CHocoOe 3aluCH  YacTH  BEJIMYMHBI.
OO6bikHOBeHHBIE 1po0u. [IpaBuiibHbBIE U HENpaBUiIbHBIE 1poOu. CMmerIaHHas
Ipo0b, MpEACTaBICHHE CMEIIaHHOW JpoOU B BHJI€ HEMPABWIBHOW JIpoOu
1 BBIJICTICHHE IIEJIONM YacTH YUCjla U3 HeIpaBWIbHOM apoou. M3o0pakeHne
Ipo0Oelt TouKaMH Ha YHUCIIOBOM MPSMOI

2.2

OcHoBHOe cBoiicTBO Apoou. Cokpaiienue apodeii. IlpuBenenue npodu
K HOBOMY 3HaMmeHaTento. CpaBHeHUE IpooOeit

23

CrnoxeHue U BRIUUTaHUE IpoOeii. YMHOKEHHE U eJICHHE IpoOeid, B3aUMHO-
obpatHbie 1pobu. HaxoxaeHne yacTy 1eJI0To U LEJIOro 0 ero 4acTu

24

Jlecatuunas 3anuch apooOeit. [IpencraBienue necaTMUHOM APOOM B BUJIE
O0OBIKHOBEHHOU. M300paxenue NecaTUUHbIX Apo0eil TouKaMi Ha YHCIOBOM
npsimoii. CpaBHEHUE ACCATUYHBIX IpoOei
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2.5

Apudmernueckue JEHCTBUS € JSCATHYHBIMH  JIpoOsiMu.  OKpyTJIeHHE
JNECATHYHBIX ApoOei

Pemrenne TekcTOBBIX 3a7a4

3.1

Perienne TeKCTOBBIX 3a7a4 apu(PMETHUECKIM CIIOCOOOM

3.2

Pemenune nornyeckux 3agau. Pemenue 3amay nepedbopoM Bcex BO3ZMOKHBIX
BapHaHTOB. Vcrnoabp30BaHKe MPU PEIICHUN 3a]1a4 TaOJIUL U CXEM

3.3

Pemienne 3amau, comepkamux 3aBUCUMOCTH, CBS3BIBAIOIIME BEIIMYUHBI:
CKOpPOCTb, BpPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh. EIUHUIIBI
M3MEPEHUs: MacChl, 00beMa, IIEHbI, PAaCCTOSIHUS, BpeMEHH, CKOpOocTU. CBA3b
MEXy €IUHULIAMU U3MEPEHUS KaKI0M BEIUYUHBI

3.4

Pemenne oCHOBHBIX 3aJa4 Ha ,Z[pO6I/I

3.5

[Ipencrapienue TaHHBIX B BUE TaOIHII, CTOIOUATHIX JUArPaMM

Harnsnnas reomerpus

4.1

Harnsaaele mpencraBieHuss o (urypax Ha TJIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPYHOCTb, KPYI. YTOIL.
[Ipsimoi1, OCTpBIN, TYTIOM U pa3BEPHYTHIN YIJIbI

4.2

JlnmrHa oTpe3ka, METPUUYECKHUE €IMHUIIBI JJIMHBI. JIJIMHA JIOMaHOW, IEPUMETP
MHOTOYyTOJIbHUKA. M3MepeHue | TMOCTPOCHUE YIJOB C IOMOIIbIO
TpaHCIOpPTUpa

4.3

Harnsinueie npencraBienus o gurypax Ha MJIOCKOCTHA: MHOTOYTOJIbHUK,
MPSIMOYTOJIBHUK, KBAJIpaT, TPEYTOIBHUK; O PABEHCTBE QUTYP

4.4

N3o0paxkenune ¢uryp, B ToM uuciae Ha kierdatoi Oymare. I[loctpoenue
KOHpUTrypanmii H3 dYacTed NpsSIMOH, OKPYKHOCTHU Ha HEJIMHOBAHHOM
u kieryatoil Oymare. Mcmosb3oBaHHE CBOWMCTB CTOPOH U YIJIOB
NpAMOYTOJIbHUKA, KBaJpaTa

4.5

[lmomaaer  OPSAMOYTrOJBHUKA W MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX
U3 TPSIMOYTOJILHUKOB, B TOM uucie (uryp, n3o0paxeHHbIX Ha KIETYaTON
Oymare. EnuHMIIBI U3MEpPEHUS TII0IA U

4.6

Harnsaneie MPEICTABICHUS 0 MPOCTPAHCTBEHHBIX durypax:
MPSMOYTOJIbHBIA TMapaienenumnes, Ky0, MHororpaHHuku. M3oOpaxkeHue
MPOCTEUININX MHOTOTPAaHHUKOB. PasBepTku Kyba W mapaieNenuresna.
Coznanue mojienielt MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKHU, TIACTUIINHA
U APYTUX MaTEPHUAIIOB)

4.7

OO6BbeM mpsSIMOYTOJLHOTO Tapasuienenuneaa, kyoa. EquHUIBI nu3MepeHus
o0Bbema
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6 KJIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMpoOrpaMMmblI
Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUS
pe3yJibraTta
1 Hucia 1 BBIMUCIEHUS
3HaTh U MIOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUAAMU YHCEIT
1.1 U CrIocOo0aMU UX 3aIuCH, IEPEXOAUTH (€CIIU 3TO BO3MOXKHO) OT OJTHOM
(dbopMBbI 3anKcH Yncia K Apyrou
12 CpaBHUBaTh U yHOPSAOYMBATH II€TIbIE€ YHUCHA, OOBIKHOBEHHBIC
' U JECATUYHbIE APOOH, CPABHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB
BbinmonHaTh, coueTass  yCTHbBIE W NUCBMEHHBIE  MPUEMBI,
13 apu(pMEeTHYECKUEe JCUCTBUS C HATypaJbHBIMU M LEJIbIMH YHUCIAMH,
' OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMH, TOJOKUTEILHBIMU
U OTpUIIATEIHLHBIMU YUCIaMU
BriuucisaTh 3HaU€HUS YUCIOBBIX BBIPAKEHUMU, BBHITIOIHITH MPUKUAKY
14 U OLEHKY pe3yJibTaTa BBIYMCIEHUH, BBIIOJHATH MpeoOpa3oBaHUs
' YUCJIOBBIX BBIPDAXKEHUN HAa OCHOBE CBOWMCTB apU(PMETHYECKUX
JIEUCTBUMN
L5 OxkpyrisiTh  Ledble 4YHWCla MW JEeCSATUYHBIE JpOOH, HAXOIUTh
' NpUOIMKEHUS YHCET
COOTHOCUTB TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €1
1.6 YHCIIOM U M300pa)xkaTh Yncjia TOYKAMU Ha KOOPJMHATHON MHPSIMOH,
HaxOJUTh MOAYJIb YUCTIA
17 CoOTHOCHTH TOYKY B HPSAMOYTOJBHOM CHCTEME KOOpAMHAT
' C KOOpJMHATAMH 3TOH TOYKH
18 OkpyryiiTh  Lenble 4YHWClia MW JECSATHYHble JApoOM, HAXOJIUTh
' NpUOIKEHUS YHCET
2 UwucnoBbie 1 OyKBEHHBIE BBIPAKEHUS
[TornmaTe ¥ ynoTpeOasiTh TEPMHUHBI, CB3AHHBIE C 3aIIUCHIO CTEIIECHU
2.1 Yyclia, HaXOAUTh KBajparT W KyO uuWcla, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUH, COJIEpKAIIUX CTEIEHU
29 [Tonb3oBaThCA MPU3HAKAMU JCIUMOCTH, PACKJIAIBIBATh HATYypabHbIE
' YHCia Ha MPOCTbIE MHOXKUTENN
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[Tonp3oBaThCs MaCHITa6OM, COCTAaBJEATH ITPOIIOPIHUH 1 OTHOIICHU A

24

Hcnonb3oBath OykBBI I O0O3HAUEHHS YHCENl TIPU  3alKCH
MaTeMaTUYECKUX BBIPAKEHUN, COCTABJIATH OYKBEHHBIC BBIPAKCHUS
1 (hOpPMYJIbI, HAXOIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Perienne TeKCTOBBIX 3a7a4

3.1

PemraTs MHOTOIIaroBBIC TEKCTOBBIC 3a/1a49H apH(PMETHISCKIM CIIOCOO0M

3.2

Pemath 3aJlau, CBA3AaHHLIC C OTHOIICHUEM, IMMPOIOPHIUOHAJIBbHOCTBIO
BCJIMYMUH, IPOHCHTAMM, pPCHIAaTb TPH OCHOBHBIC 3dJd4Yd Ha I[pO6I/I
" IIPOLICHTHI

3.3

Pemrare  3amaum, coxpepkampe  3aBUCUMOCTH,  CBS3BIBAIOIIUE
BEJINYMHBI: CKOPOCTb, BpPEMS, pACCTOSHHUE, LEHY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOJUTENIBHOCTD, BPeMsl, 00BeM pabOThl, UCTIONb3YS
apu(pMeTHYeCcKue JACHCTBUS, OLIEHKY, MPUKUJIKY; MOJIb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIMNX BEIUYNH

34

CocTaBisaTh 6YKBCHHBI€ BBIPAXXCHHUA 110 YCIIOBHIO 3a1a4U

3.5

W3Bnekarb  uHpOpMAIUIO,  MpEACTaBICHHYIO B  TaOJiMIaXx,
Ha  JIMHEWHOHM, cTos04yarol  WMJIM  KPYroBOM  AMarpammax,
UHTEPIPETUPOBATH NIPEICTABICHHBIE JaHHbIC, UCIIOIb30BaTh JAHHBIC
IIPU PELICHUU 3a/1a4

3.6

[lpencraBnsaTh WHGOPMAIMIO C TOMOINBIO TAOMUI, JMHEHHON
U CTOJIOUATOM Auarpamm

Harnsanas reometpus

4.1

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPY)KAIOIIETO MHpA, HWMEIOLIUX
(opMy H3YUYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHbIX 1 CAMMETPUYHBIX (PUTYD

4.2

N300paxaTh C TOMOIIBIO LHUPKYJSA, JWUHEHKH, TpaHCIOPTHpa
HAa HEJIMHOBAHHOM W KJIETYaTOW Oymare W3ydYeHHBbIE TUIOCKHE
reoMeTpudeckue pUrypsl U KOHGUTYpaIui, CHMMETPUYHBIC (DUTYPBI

4.3

[Tonb30BaThCA TEOMETPUUECKUMHU MOHSATHSIMH: PaBEHCTBO (GUTYD,
CUMMETpHUS; YCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYO
C CUMMETPHUEN: OCh CUMMETPHH, LIEHTP CUMMETPUU

4.4

HaxoauTe BeIMYMHBI YTIIOB U3MEPEHUEM C MOMOIIbIO TPAHCIIOPTHUPA,
CTPOUTH YIJbl 3aJaHHON BEJIMYHUHBI, IOJb30BAThCA IMPU PEIICHUU
3a7a4 TPalyCHOM MEpPOM yIJIOB, paClIO3HABATh HA YEPTEKAX OCTPHIN,
MPSAMOM, pPa3BEPHYTHIN U TYIIOU YIJIbI
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4.5

Bpruucisate aMHY  JIOMaHOW, TNEPUMETP  MHOTOYTOJIbHMKA,
MOJIb30BAThCA €IUHUIAMU W3MEPEHHS JUIMHBI, BBIPAXaTh OJHU
€IMHHIBI U3BMEPEHHUS JUIMHBI YEPE3 IPyTrUe

4.6

HaxoauTe, ncnosnb3yst 4epTEKHbIE THCTPYMEHTBI, PACCTOSIHUS: MEXKITY
JBYMS TOUKaMH, OT TOYKH J10 IPSMOM, JUIMHY ITyTH Ha KBaJIPaTHOM CETKE

4.7

Breraucnsate mwiomane Guryp, COCTaBICHHBIX M3 MPSMOYTOJIHHHUKOB,
UCIIOJIb30BaTh pa30HeHne Ha MPSIMOYTOJbHUKU, HA paBHbIC (PUTYpHI,
JOCTpanBaHUe JO MPSIMOYTOJbHHUKA, IIOJIb30BAaThCS OCHOBHBIMU
eIMHULIAaMU HW3MEpPEHHUs IUIOIIAJM, BbIpaXaTb OJHU EIUHUIIBI
U3MEPEHUs TUIOLIAIN Yepe3 Ipyrue

4.8

Pacno3naBaTte Ha MozeNIX U H300PAKEHUSX NUPAMHUJy, KOHYC,
UUJMH]P, UCIOJIb30BaTh TEPMHUHOJOTHUIO: BEplIMHA, peOpo, T'paHb,
OCHOBaHHE, pa3BepTKa

4.9

N300paxarh Ha KJI€T4aToil Oymare npsiMOyroJIbHbIN MapajlieenuIie]

4.10

Bouucnsate  00beM  MPsIMOYTONBHOTO — Mapajulefienunena, Kyoa,
[10JIb30BaThCS OCHOBHBIMM €JUHUIIAMU U3MEpPEHUsl o0bema

4.11

Pemarr HecnoXHBIC 3aa4yi Ha HaXO0XIACHUC TI'COMETPHUUCCKHUX
BCJIIMYHUH B IIPAKTUYCCKUX CUTYyalUAX

ITpoBepsieMble 3J1eMEeHTHI COAePKAHUS

Kog [IpoBepsieMblid AIEMEHT COAEPKAHMS
1 HarypanpHble uncia
Apudmerrnueckue ACHCTBHUS C MHOTO3HAYHBIMU HATypaJIbHBIMH YHCIIAMH.
11 YucioBble BBIpAXKEHUS, MOPSAAOK JIEMCTBHM, HWCIOJIB30BAHUE CKOOOK.
' Hcnonb30oBaHue MpU BBIYUCIECHUSX IEPEMECTUTENBHOTO U COUYETATEIBHOTO
CBOWCTB CJIO’KEHUS U YMHOXKEHUS, PACHPEACITUTEIBLHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyrieHue HaTypaJIbHbIX YUCEI
13 Jlenutenu u KpaTHBIE YKCIIa, HAMOOJBINN OOITUH TeTUTETh U HAWMEHBIIIEe
' oO1ee kpaTHoe. [{e1mMocTh CyMMBI M IPOU3BEACHUS
1.4 JleneHue ¢ octaTkoM
2 HpoOu
21 OObIKHOBEHHAsE ApPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOoOeH.
' CpaBHeHMe U yHnopsI0YMBaHUE APoOeit
29 Pemenune 3a1a4 Ha HAX0XKAEHUE YACTH OT IEJIOTO U LIEJOr0 MO €ro YacTH.
' JpoOGHOE YnCII0 KaK pe3ynbTatr JeICHUS
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2.3

[IpencraBinenre nAeCATUYHOM JpoOM B BHAE OOBIKHOBEHHOW JpoOH
¥ BO3MOKHOCTb IPEACTABICHUS OOBIKHOBEHHOH IpOOH B BUJE JECATHUHOM

24

JlecaTuuHbie ApoOM W MeTpuueckas cucreMa wmep. ApudpMeTHdecKue
JCUCTBHSI M YHUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH W JECATHYHBIMH
TpoOsSIMHU

2.5

OtHomienue. [leneHue B JaHHOM OTHOLIEHMH. MacmTad, mponopuus.
IIprMmeHenne Mponopuyii IpHU PEIICHUH 3a1a4

2.6

ITonstue IIpOoLCHTA. Brruucnenue MponcHTa OT BCIWMYMHBI W BCIIMYMHBI
I10 €€ IMPOLCHTY. BBIpa)KeHI/IC IMPOLCHTOB ACCATUYHBIMHA Ilp06}IMI/I. Pemenue
3aJa4 Ha IIPOOCHTHI. Bblpa)KGHI/Ie OTHOHICHUS BCJIMYKWH B ITPOLCHTAX

[TonmoxxuTenbHbIC U OTpHULATCIIbHBIC YHCJIA

3.1

[TonoxxutenbHble U OTpULATEbHBIE Yuciia. [lenbie yncna. Moayns 4yuncia,
reoMeTpUYeCcKass HWHTEpHIpeTanus Moayis 4Yucia. M3o0paxeHue yucen
Ha KOOPAMHATHOM MpsAMOU. YncnoBbie MpoMeXyTKH. CpaBHEHHUE YHCEIN

3.2

Apudmernueckue JEHCTBUS C TIOJOKUTEIBHBIMU M OTPULIATEIbHBIMU
YuCIaMu

3.3

[IpssMoyrosbHast cucTeMa KOOpPAMHAT Ha IUIOCKOCcTU. KoopauHAThl TOYKH
Ha IIJIOCKOCTH, abcumcca m opauHaTta. lloctpoeHme Touek u  ¢uryp
Ha KOOPJIMHATHOM MIOCKOCTH

BYKBCHHI)IG BBIPAKCHU A

4.1

[Ipumenenne OykB  uid  3alMCH  MaT€MaTHYECKUX  BBIPAKEHUH
u npegioxenuid. CBoicTBa apudmeTHueckux JeicTBUU. BykBeHHbIE
BBIPAXKEHUSI U YMCIIOBBIE ITOACTAHOBKU. byKBEHHBIE paBEHCTBA, HAXO0XKICHUE
HEU3BECTHOIO KOMIIOHEHTA

4.2

®opmyiibl, HOpMYIIBI IEPUMETPA U TUIONIAIN MPSIMOYTOJIbHUKA, KBAAparTa,
o0beMa mapauienenuneaa u kyoa

Pemenne TekCTOBBIX 3a/1a4

5.1

Pemienne TeKCTOBBIX 3a7a4 apuPMETHUECKUM CIIOCOOOM

52

Pemenne noruveckux 3agau. Permenne 3anad nepe6opoM BceX BOZMOKHBIX
BAPUAHTOB

53

Pemenne 3amad, coaepiKamidx 3aBUCHMOCTH, CBS3BIBAIOIINX BEJTWYUHBI:
CKOpOCTh, BpEMs, pacCTOsSHME, II€Ha, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOJIUTEIILHOCTD, BpeMsi, 00beM paboThl. EMWHUIIBI U3MEPEHUS: MACCHI,
CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXIY €IMHULIAMU
U3MEPEHUS KaXKI0W BEITMIMHBI
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Perienne 3ala4, CBA3AaHHBIX C OTHOHICHUCM, IIPOIIOPIHOHAIBbHOCTBIO

54
BEJIMYMH, IPOIIEHTAMU; PEILIEHUE OCHOBHBIX 33/a4 Ha IPOOH U MPOLIEHTHI
55 OneHka ¥ IpUKHJIKA, OKpyTJieHue pe3yibpraTa. CocraBiieHne OyKBEHHBIX
' BBIPAKEHUM 10 YCIOBHUIO 33/1a4H.
5.6 [IpeacraBieHre JaHHBIX C MOMOIIBIO Tadnuil U auarpamm. CrtonOvarbie
' auarpaMMbl. YTeHUE KpyTrOBBIX JUarpaMm
6 Harnsnnas reomerpust
6.1 Touka, mnpsMas, OTPE30K, Jy4, Yroji, JOMaHas, MHOIOYIOJbHHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTh, KPYT
6.2 B3anMHOe pacrosnokeHue IByX MPSMBIX Ha INIOCKOCTH, NapajlleiabHbIC
' psiIMbIE, IEPIEHANKYIISIPHBIE IIPSIMbIE
6.3 N3mepenne paccTOSIHUI: MEXIy ABYMsS TOYKAaMHU, OT TOYKH A0 MPSIMOM,
' JUIMHA MAapUIpyTa Ha KBaJIpaTHOM CETKe
6.4 N3MepeHne u moCTpOeHHE YIJI0B € TOMOIIbIO TPAaHCIOPTUPA
6.5 Buabl TpeyrojibHUKOB: OCTPOYT'OJIbHBIM, MPSIMOYTOJIBHBIN, TYIOYTOJbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUI
6.6 UYeTbipexyroiabHUK. [IpAMOYyronpHHMK, KBaapaT: UCIOJIb30BAHUE CBOMCTB
' CTOpOH, YIJIOB, AMaroHajieu
N300paxkeHre TeoMeTpUYeCKUX (uryp Ha HEIMHOBAHHOM Oymare
6.7 C HCIOJb30BaHUEM LHPKYJS, JMHEHKH, YroJbHUKA, TPAHCIOPTHPA.
[TocTpoenust Ha kieT4aToit Oymare
6.8 IIepuMeTp MHOTOYTOJIbHUKA
[TonsitTue  miomagu  Urypel, €IUHUIBI  U3MEPEHUS  IUIOLIAAM.
6.9 [TpubnuxeHHoe n3MepeHue miomaau Guryp, B TOM 4UCiIe Ha KBaJApaTHOM
CEeTKe
6.10 | IIpubmmkeHHOE N3MEpPEHUE ITTMHBI OKPYKHOCTH, TIJIOMIAN KpyTa
6.11 Cummerpus:  UeHTpaibHas, oceBasi W 3epkaibHad.  I[loctpoeHue
' CUMMETPUYHBIX QUTYP
Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAaHCTBEHHBIX durypax:
napasuienenunesn, Kyo, npusma, nupaMmuaa, KOHycC, UAIUHAP, ap U cdepa.
6.12 N300paxkeHne  mpocTpaHCTBEHHBIX  (uryp.  Ilpumepsr  pa3BepTok
' MHOIOTPAaHHMKOB,  IMJIMHApAa W KoHyca. Co3maHne — Mojeleu
MPOCTPAHCTBEHHBIX PUTyp (M3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U IPYTUX
MaTEepHUaJIOB)
6.13 [TonsTue oobeMa, equHUIBI H3MepeHUsT o0beMa. OOBEM MPSIMOYTOIBHOIO

napajuenenuneaa, kyoa
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7 KUIIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpamMMblI
Kon [TpoBepsiemMbIe IPEAMETHBIC PE3YIbTaThl OCBOSHUSI OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUS
pe3yJibraTta
1 Yucna u BBIYKCICHUSA
11 BemonHaTe,  couetas  yCTHBIE W THCHbMCHHBIE  ITPHEMBI,
' apupMeTHIeCKre ACHUCTBUS C PAIIMOHATLHBIMHU YHCIIAMU
HaxomuTe  3HAYCHWS  YHUCIOBBIX  BBIPAKCHHHA,  MPUMCHSTH
1.2 pa3HOO0Opa3HbIe CIIOCOOBI U TPUEMbI BRIYMCIICHUS 3HAUSHUN TIPOOHBIX
BBIPKEHUM, COACPIKAITUX OOBIKHOBEHHBIC U JCCATUIHBIC APOOHU
[lepexoquts oT omHOM GOpPMBI 3aMUCH YHCEN K JIPYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IpOOB)
1.4 CpaBHUBATh U yNOPSA0YMBATH PAIIIOHAIILHBIE YU CIIA
1.5 OKpyriaTs uncna
BBITIONHATS TPUKUIKY W OLEHKY pe3yJbTaTa BBIYUCICHHUM, OIICHKY
1.6 3HAYCHUU YHCJIIOBBIX BBIPKECHUM. BrmomusaTe JICUCTBUSA
CO CTETEHSIMU C HAaTypaJbHBIMU MMOKA3aTEISIMU
17 [IpuMeHsTh TpPU3HAKA JEJIUMOCTH, Pa3JIOKEHWE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YUCEN
Pematp MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H, CBSI3aHHBIC
C OTHONIICHWEM BEJIWYWH, IPOTOPIUOHAIBHOCTRIO  BCIIMYMH,
1.8 MPOILIEHTAMH, HMHTEPIPETUPOBATh PE3YNbTAThl PEIICHHUS  3a/1a4y
C  Y4YyeToM  OrpaHUY€HUH,  CBS3aHHBIX CO  CBOWCTBaMU
paccMaTprUBaeMbIX 00BHEKTOB
2 AnrebOpanyeckue BbIpaKEHUs
71 Hcnonp30BaTh  anreOpanyecKkyl0 TEPMUHOJIOTUIO U CHMBOJIHKY,
' MIPUMEHSTH €€ B MPOIIECCE OCBOSHUS yIeOHOTO MaTepHraia
59 Haxoguth 3HaueHuss OYKBEHHBIX BBIPAKCHHM TIPU  3aJlaHHBIX
' 3HAYCHHUSX TTEPEMEHHBIX
73 BeImonHATe  mpeoOpa3oBaHUs IICJIOTO  BBIPAXKEHUS B MHOTOUWICH
' MPUBEJEHUEM TTOTOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK
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BrinmoaasaTh YMHO>XCHHNC OJHO4YICHA HAa MHOTOYJICH M MHOTI'OYJICHA

24 Ha MHOTI'OWIEH, NPUMEHATh (OpMyJIbl KBajJpaTa CyMMBI U KBaJpara
pasHoCTH
OCy1IeCTBIATH PA3JIOKEHNE MHOIOWIECHOB HA MHOXKHUTENN C TOMOILBIO
2.5 BBIHECEHHUSI 3a CKOOKHM OOIIEr0 MHOKUTENS, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUS
26 [IpumeHnsaTh npeoOpa30BaHUsi MHOTOUYIEHOB JJIsl PEIICHUS Pa3IMYHBIX
' 3aJlay U3 MaTeMaTUKH, CMEXKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU INOKAa3aTEIsIMU
' IUIS IPe00pa30BaHuUs BBIPAKECHHI
3 YpaBHEHUS U HEPABEHCTBA
Pemare nuHEVHBIE ypaBHEHHs C OJHOM NEPEMEHHOM, NPUMEHSS
3.1 npaBuia Mepexoja OT UCXOJAHOI0 YPAaBHEHUS K PABHOCUJIIBHOMY €MY.
[TpoBepsITh, ABISIETCS JIM YUCIO KOPHEM YPABHEHUS
19 [TlpumensTe rpaduyeckue METOAbl MPU PEIICHUU JMHEHHBIX
' YPaBHEHUH U UX CUCTEM
13 [Ton6Gupate npuMepsl ap YUCe, ABISIOIINXCS PELICHUEM JTUHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJUHATHOM MIOCKOCTU TpadUK TUHEHHOTO ypaBHEHUS
34 C JABYMs MEPEMEHHBIMU; MOJb3YSCh TpaUKOM, IPUBOAUTH MPUMEPHI
pELIeHUs] YpaBHEHHUS
15 PemaTe cucTembl IBYX JIMHEWMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH,
' B TOM YHCJIe FpadrUeCKH
CocTaBnsTh U pellaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH 1O YCJIOBHIO 33Ja4H, HHTEPIPETUPOBATh B COOTBETCTBHU
C KOHTEKCTOM 3a/1a4¥ MOJy4EeHHBIN pEe3yJIbTaT
4 Koopnunats! u rpaduku. Oynkimm
N300paxaTh Ha KOOPAMHATHON MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3alaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJIbl, 3alMCHIBATH
YHUCJIOBbIE TPOMEKYTKH Ha aIreOpandeckoMm si3bIKe
49 OTmedaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKM IO 33JaHHBIM
' KOOPIMHATAM
43 Crpouts rpaduku iuHerHbIX (QyHKUUA. CTpouth rpaduk QyHKIUU

y = [X]
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4.4

OnuceiBaTh € MOMOIIBIO (PYHKINH U3BECTHBIE 3aBUCUMOCTU MEXTY
BEJIMUYMHAMU: CKOpPOCTh, BpEMs, pPACCTOSIHME, IE€HY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTENIBHOCTh, BpEMsI, 00BEM pabOTHI

4.5

Haxonuts 3Ha4ueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuil cmocod MNPEACTABIECHUS W aHAINW3a
uHpopmanuu, WU3BIEKATb W HUHTEPHPETUPOBATH HHPOPMALIUIO
U3 rpaMKOB peanbHbIX MPOLECCOB U 3aBUCUMOCTEN

BeposATHOCTh U cTaTUCTUKA

5.1

Yurars nHpOpMAIIHIO, TPEACTABICHAYIO B TA0IHIIAX, HA TUarpaMmax,
NPEACTABISTh JaHHbIE B BHJAE TaONWIl, CTPOUTH JAHATPAMMEI
(cTonbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) 0 MACCHBAM 3HAYCHU I

5.2

OnuceiBaTh H HHTCPIIPCTHUPOBATL PCAJIbHBIC YHCJIOBBIC [OdHHBIC,
NpcaACTaBJICHHBIC B Ta6J'II/IIIaX, Ha Juarpammax, Fpa(i)I/IKaX

53

Hcnonp3oBaTe A7 ONMCAaHUS  JI@HHBIX  CTATUCTUYECKHE
XapaKTepUCTHKU: CpeAHee apudmeTnyeckoe, MeAraHa, HauboJbLIee
Y HauMEHbIIee 3HaYeHUs, pa3Max

54

MMeTs npeacTaBieHUE O CIly4aiHOM H3MEHUYNBOCTH HA IPUMEpPax IEH,
¢u3nyecKux BETUYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh
IIPEACTABIIEHUE O CTATUCTUYECKON YCTOUYMBOCTH

['eomerpus

6.1

Pacnio3HaBaTh M3y4yeHHbIE T€OMETpUUYECKUE (DUTYPBI, OIPEAETISITh UX
B3aMMHOE paCHOJIOKEHUE, HU300paXaTb TEOMETPUUECKHE (QUTYPHI,
BBINIOJIHATh YEPTEKU MO YCIOBHUIO 3aiaud. M3mepsaTs nuHeiHbIe
U YTJI0BbI€ BETUYMHBL. PemaTe 3a7jau Ha BEIYMCIICHUE JUIUH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Jlenath TpyOyI0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYHUH MPEIMETOB
B peajbHOW >KM3HU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznmmyarh
pasMephl 3THX 00BEKTOB MO MOPSIKY BETUIHHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3a1a4YaM

6.4

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
MPU3HAKHU U CBOKCTBA PaBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUH
3aj1a4

6.5

[IpoBOAUTHE  JIOTMYECKME  PACCYX IECHHUS C  HCIOJIb30BaHUEM
r€OMETPUUECKUX TEOPEM

6.6

[Tonp3oBaThCs MIPU3HAKAMH paBEHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEWAaHbI, IIPOBEICHHON K TMIIOTEHY3€
MPSAMOYTOJBHOTO TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a]1a4
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6.7

OnpenensaTe napamieIbHOCTh MPSMBIX C IMTOMOIIBIO YIJIOB, KOTOpPbIE
oOpaszyer ¢ HUMH cekymias. OnpeaensTh MapauieTbHOCTh MPSMBIX
C IOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOUEK
JIPyTrou mpsIMO

6.8

Pemiats 3aaumn Ha KeT4aTou Oymare

6.9

[IpoBOMUTh BBIYUCICHHS M HAXOAUTh YHCIOBbIE M OYyKBEHHBIC
3HAQYEHHS] YTJIOB B TEOMETPUUYECKHX 3a7a4ax C MCIIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJBbHUKOB U MHOI'OYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TMPU TEPECEUEHUU [IBYX MapaUICIbHBIX MPAMbBIX
cekyuier. Pemarp npakTudeckue 3a1a4i Ha HaX0XJACHHUE YTJIOB

6.10

Bnagetp NOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh
OTpENENsATh OUCCEeKTPUCY yrila W CEePEAUHHBIA MEPIECHIUKYIISP
K OTPE3KYy KaK FT€OMETPUUYECKHE MECTA TOUEK

6.11

@opMynUpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpHbl
U JuaMeTpa OKPY)KHOCTH, IOJIb30BATbCSl MX CBOMCTBAMH. Y METh
MPUMEHSTh 3T CBOMCTBA MPH PEIICHUH 33724

6.12

Branerb MOHATHEM ONHCAHHON OKOJIO TPEYroJIbHUKA OKPYXHOCTH,
yMeTb HaxoauTh ee leHTp. [losmb3oBaTbes (akTaMu O TOM, YTO
OMICCEKTPHUCHI YTJIOB TPEYroJbHUKA TMEPECEeKaloTCs B OJHOW TOYKE,
U O TOM, 4YTO CEpEIWHHBIC TNEPHEHIUKYJSIpl K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE

6.13

Bnanets mNoOHSATHEM KacaTelbHOM K OKPYXHOCTH, IOJIb30BATHCA
TEOPEMOM O MEPHEHAMKYJISIPHOCTH KacaTeIbHOM M paauyca,
IIPOBEICHHOI0 K TOYKE KaCaHUs

6.14

[Tonn3oBaThCs HpOCTeﬁHIHMH TCOMCTPUUCCKMMU HCPABCHCTBAMM,
IIOHUMATh UX HpaKTI/ILICCKI/If/JI CMBICJI

6.15

[IpoBOAUTHE OCHOBHBIE T€OMETPUUYECKUE IMOCTPOEHUS C MOMOIIBIO
HUPKYJIS U JIMHEUKH

ITpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsiemMblii 2JIEMEHT COJIep>KaHus

1

Yucnna 1 BEIYUCICHUS

1.1

Hpobu 0OBIKHOBEHHBIE M JECSATHUYHBIE, IEPEXO] OT OJHON (POpMBI 3amucu
apobeit k apyroil. IloHsTHE palMOHANIBHOIO 4MCia, 3alUCh, CPABHEHUE,
YHOPSAI0YMBAHUE PALIMOHAIBHBIX YUCEIN
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ApI/I(bMCTI/I‘ICCKI/IC ,Z[GI\/’ICTBI/IH C pallMOHAJIbBHBIMU YUCJIAMH. Pemenue 3aJa4

1.2 .
U3 peajbHOM MPAKTUKHU Ha YacTH, Ha Ipodu
13 Crenenb ¢ HaTypajdbHBIM IOKa3aTejeM: OIpejesieHue, MmpeoOpa3oBaHHe
' BBIPAXKEHUI Ha OCHOBE OIpEeNICHUs, 3aUCh OOJIBIINX YU CEI
14 [IpoueHTsl, 3amuch TPOLEHTOB B BU/E APOOU U IPOOHU B BUJIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y Ha IPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHOM ITPAKTUKN
15 [IpuiMeHeHre TPU3HAKOB JIEIMMOCTH, pPAa3jOXEHUE Ha MHOXHUTEIU
' HaTypaJIbHbIX YUCEI
L6 PeanbHble  3aBUCMMOCTHM, B TOM 4HclIe IOpAMas MW oOpaTHas
' IPOMOPIHUOHATEHOCTH
2 AnreOpanyeckue BhIpaKEHUS
71 IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHOM. JlonmycThMbIe
' 3HAYCHUS TICPEMEHHBIX
29 [IpeacraBieHre 3aBUCUMOCTH MEXAY BEIMUYMHAMH B BUJE (HOPMYJIBI.
' Brrancienus mo ¢popmyinam
73 [IpeoOpa3oBaHne  OYKBEHHBIX  BBIPAKEHHUW, TOXKIECTBEHHO  paBHBIC
' BBIPAKCHHUSI
24 CBolicTBa CTENEHN C HATYPAJIbHBIM IIOKa3aTelIeM
)5 OpnnouneHsl U MHOTOUJIEHBL. CTeneHb MHOTOWIeHA. Clio)KeHHe, BBIUUTAHHE,
' YMHOXEHHUE MHOTOWJICHOB
@opMyJibl  COKpAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbl U KBajapar
2.6 pasHoctu. Dopmysia pasHOCTH KBaApaToB. PaszimoxeHne MHOrO4ICHOB
Ha MHOXXHUTEN
3 VYpaBHeHus
31 VYpaBHEHUE, KOpEHb ypaBHEHUs, IpaBuia NpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHJIBHOCTh YPaBHEHUI
39 JIuHeiHOe ypaBHEHUE C OJIHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUSI, PELICHUE JIMHEWHBIX YPABHEHUMN
33 CocraBneHue ypaBHEHMI 110 yCIOBUIO 3aJa4l. PellieHrne TeKCTOBBIX 3a1a4
' C IOMOIIIbIO YPAaBHEHUI
34 JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro Tpaduk
CucreMa NIByX JNMHEHHBIX YpPaBHEHHMH C ABYMs NEpEMEHHbIMH. PerieHune
35 CUCTEM YPaBHEHHUI CITIOCOOOM IMOJCTAaHOBKU. [IprMephI pereHuns: TEKCTOBBIX

3a/1a4 € MOMOIIBIO CUCTEM YPaBHEHUI
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Koopaunats! u rpadguku. @yHkuuu

4.1

Koopaunara Touku Ha mpsiMoit

4.2

Yucnoble NpoOMeEXKYTKU. PaccTosiHuEe MEXIY IBYMs TOUKaMU KOOPIWHATHON
IpSAMOM

4.3

[IpsimoyronbHas cucreMa KoopauHat, ocu Ox u Oy. Abciycca u oparHaTa
TOYKU Ha KOOPAMHATHOMN TIOCKOCTH

4.4

[Tpumepsl rpadukoB, 3amanHbIX Gopmynamu. UTeHne rpa@ukoB peatbHBIX
3aBUCHUMOCTEN

4.5

[Tonstue pynkuuu. ['paduk Gynkiuu. CroiicTBa QyHKIINN

4.6

JIuneitnas ¢pynkuus, ee rpaduk. I'papuk pyHkmm y = [X|

4.7

I'paduueckoe pereHue JUMHEHHBIX YpPaBHEHUM M CHUCTEM JIMHEHMHBIX
YpPaBHEHUU

BeposTtHOCTh M cTaTHCTHKA

5.1

[IpencraBnenue naHHBIX B BUJIE TaOJIHII, TUarpamMm, rpaduKoB. 3aroJIHEHHE
TaONUIl, YTEHWE W TOCTPOCHUE JUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX)
U KpyroBbiX). UreHue rpadukoB peanbHBIX TIpoleccoB. H3BiedeHue
HH(pOpMAIIUU U3 JUarpaMM M TaOJHIl, WCMOJb30BAHWE M WHTEPIIpETallUs
JAHHBIX

52

OmnucarenbHas CTaTUCTUKA: cpeAHee apudmeTrnueckoe, MeauaHa, pa3max,
HauOoJIbIIIee U HAMMEHbIIIee 3HAYCHHsI HA0opa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOW U3MEHYUBOCTH

53

CnyyaliHblii 3KCIIEpUMEHT (OMBIT) M ClydailHoe coObITHE. BeposSTHOCTH
M yacToTa. Poyib MaJlOBEpOATHBIX M MPAKTHUUYECKU JOCTOBEPHBIX COOBITHI
B Tpupoie W B oOmectBe. MoHeETa W WrpajbHasi KOCTh B TEOPUU
BEPOATHOCTEU

54

I'pad, Bepmuna, pedbpo. Crenenp BepmuHbl. Yucno pedep U cymmapHas
creneHb BepiuH. [Ipencrasnenue o cBsizHoctu rpada. Lenu u uuknsl. [Tytn
B rpadax. OOxom rpada (dimepoB myTh). [IpenacraBieHue 00
opueHTHpOBaHHOM Tpade. Pemenue 3a1au ¢ moMmoibio rpados

I'eomerpus

6.1

HauaneHble nonsTusa reomerpun. Touka, npsmasi, OTpE30K, JTyd. Yrou. Buasl
yriaoB. BeprukanbHble M cMexHbIe yribl. buccektpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [lapajuieTbHOCTh 1 MEPIIEHANKYISIPHOCTD IPSIMBIX

6.2

Cummerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
[IprmMepbl CUMMETPUH B OKPYKAIOIIEM MUPE
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OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYJIA U JTUHEHKHU. TpeyrojibHUK.

6.3 o
Bricora, Mmennana, Ouccekrpuca, UX CBOMNCTBA
6.4 PaBHOOEpeHHBIE M PABHOCTOPOHHMM  TPEYrojbHUKU. HepaBeHCTBO
' TPEyroJIbHUKa
6.5 CBoiicTBa W TIpU3HAKA PABHOOEIPEHHOTO TpeyrosbHuKa. [lpu3Haku
' pPaBEHCTBA TPEYTOJILHUKOB
6.6 CoiicTBa W TpHU3HAKKM MapauledbHbIX nOpsMbiX. Cymma  yrioB
' TpEYroJIbHUKA. BHEIIHME yTiIbl TPEYTOJIbHUKA
[IpssMmoyronbHblld  TpeyrodpHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJBHOTO
6.7 TPEyTrOJbHHUKA, TMPOBEACHHOW K TUNOTeHy3e. I[Ipu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOiabHBIN TPEYTOIBHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOHM, TeopeMa O OoJybIIeM yIyie U OOJIbIIeH CTOpPOHE
TpeyroJbHUKA. [lepreHIuKyIIsip 1 HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TO4YEK. buccekrpuca yrma H - CEpeaUHHBIN
' IIEPIIEHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OKpyXKHOCTb W Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmuoe
6.10 |pacnonoxkeHne OKpykHOCTH U mnpsimoil. KacarenbHas U cekyias
K OKPYKHOCTH
6.11 OKpy>KHOCTb, BIIMCAaHHAasd B Yrojl. BrimcaHHas u onucaHHas OKPY>KHOCTH

TPEYTOJIbHUKA




8 KVIACC
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IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM

MPOrpamMMslI

Kon
MIPOBEPSEMOT0
pe3ynbTara

[IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs

1

Yucrna v BEIYUCIIEHUS

1.1

Hcnonp30BaTh  HayaJbHBIE  NPEACTABICHHS O  MHOYKECTBE
JNEUCTBUTEIBHBIX YUCEIl U1 CPAaBHEHUSA, OKPYIJICHUS U BBIYMCIICHUN,
nU300pakaTh JEHCTBUTEIbHBIE YHUCIA TOYKAMU Ha KOOPAMHATHOU
IPSIMOU

1.2

[IpumensaTe TmOHATHE apuU(METHUYECKOTO KBaJPaTHOIO  KOPHS,
HAXOJIUTh KBAaJpaTHbIE KOPHHU, HCIOJB3Yysl NpU HEOOXOIUMOCTH
KQJIBKYJISITOP, BBITIOIHATH TPE0oOpa30BaHuUs BHIPAKEHUM, COACPIKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

Hcmonp30BaTh 3amucu  OOJBIIMX M MajblX YHCEI C IIOMOIIBIO
JNECATHYHBIX ApoOel 1 creneHei uucma 10

AnrebOpanyeckue BbIpaKEHUs

2.1

[IpyuMeHATP MOHATHE CTENEHU C LENBIM I0Ka3aTeNIeM, BBINOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUH, COJEPKAIIUX CTEINEHH C IEIbIM
MOKa3areyieM

2.2

BBITIONHATE ~ TOXKACCTBEHHBIC  MPEOOpPa30BaHUS  PaIlMOHAIBHBIX
BBIDQXXCHUI Ha OCHOBE TIPaBWJ JCHCTBHA HAJl MHOTOWICHAMH
U anredpandecKuMu ApoosiMu

23

PaCKJ'IaI[I)IBaTB KBaﬂpaTHbIﬁ TPCXUICH Ha MHOKHTCIIN

24

[IpumensaTs mpeoOpa3zoBaHusl BBIPAKEHUN I PEIICHUS Pa3IMYHBIX
3a71a4 U3 MaTeMaTUKU, CMEXHBIX IPEAMETOB, U3 PEAIIbHOM ITPAKTUKU

ypaBHeHI/ISI N HCPABCHCTBA

3.1

Pemlare nuMHElHBIE, KBaJgpaTHbIE YPaBHEHHS W pPalUOHAJIbHbBIC
YPaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUU C ABYyMs
IIEPEMEHHBIMU

3.2

[IpoBoaUTE TPOCTEUIINE WCCICAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHH, B TOM 4YHCJI€ C MpPUMEHEHHEM TpauyecKux
Mpe/ICTaBICHNI (yCTaHABIMBATh, UMEET JIM YPABHEHUE HIIM CHCTEMa
YpaBHEHUU PEIICHMS, €CII UMEET, TO CKOJIBKO, U MPOUEe)
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3.3

[lepexoguTe OT ciOBeCHOW (OPMYJIMPOBKM 3aJadyd K €€
aNreOpandeckoil MOJIETM C TOMOIIBI0 COCTaBIICHUS YPaBHEHUS
WU CHUCTEMbl YpPaBHEHUM, HWHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4d MOJTYYECHHBIN pe3yJibTaT

34

[IpuMeHsITh CBOICTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH,
peuaTh JUHEHHBIE HEPABEHCTBA C OJHOW MTEPEMEHHON U UX CUCTEMBI,
JnaBaTh  rpaHUYecKyr0  WJUTIOCTPAllMI0  MHOXXECTBA  pEIIeHUM
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lonumaTh W HCHONB30BATh (DYHKIIMOHAIBHBIE TOHATUS U SI3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYECHUs), OMPEACNATh 3HAUYCHUE
GyHKIMKA O 3HAYEHUIO apTryMEHTa, OMPEIEsTh CBOMCTBA (yHKIIUU
1o ee rpaduky

4.2

k
Crpouth rpaguku dIeMEHTapHBIX (QYHKIMH Buma: V= _, y = X%
X

y = x>, y = ||, onuceBaTh CBOMCTBA YMCIOBOH (QYHKIMHU IO €€
rpauxy

BGPOHTHOCTB N CTaTHUCTHUKA

5.1

M3Bnekath M mpeoOpa3oBbIBaTh UH(OpPMAILNIO, TPEACTABICHHYIO
B BHJI€ Ta0JIMILI, AUArpaMM, IpauKoB, NPEICTABIATh JaHHBIE B BUJIE
Ta0JIML, TUarpaMm, rpauKkoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKUX TIOKa3aTeNeH:
CpeIHUX 3HA4YeHWH W Mep paccenBaHus (pa3Max, JIUCIIEPCUS
Y CTaHAAPTHOE OTKJIOHEHHUE)

53

HaxoauTh 4acTOTHI YMCI0OBBIX 3HAYEHHUH U YaCTOTHI COOBITHM, B TOM
YHUCJIe 10 Pe3yJIbTaTaM U3MEPEHHI U HaOII0IeHU I

54

Haxonuth BEpOATHOCTH CIy4YaWHBIX COOBITMIA B OIMBITAX, 3HAS
BEPOSITHOCTA DJIEMEHTAPHBIX COOBITHH, B TOM YHCIE B OIBITAX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonp3oBaTth  rpaduyeckue  MOJAENU:  JEPEBO  CIy4ailHOro
HKCIIEPUMEHTA, AUarpaMMbl Dijepa, YUCI0Bast MpsMas

5.6

OnepupoBaTh NOHATUSMHU: MHOXECTBO, MOJMHOXECTBO; BBIIIOJIHATh
omepanuyd  HaJ  MHOXKECTBaMH: OOBEAWHEHUE, TMepeceueHue,
JOTIOJTHEHUE; MEPEUYUCIATh DJIEMEHThl MHOXKECTB, MPUMEHSTH
CBOMCTBA MHOYKECTB
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5.7

Hcnonp3oBark rpaduueckoe NpeICTaBICHUE MHOXKECTB M CBS3EH
MEXIy HUMHU JUISl ONMCAHUs IPOLECCOB U SABJIECHUM, B TOM YHCIIE
IpY pELIEHUU 3a]1a4 U3 APYTUX y4eOHBIX IPEAMETOB U KYPCOB

['eomerpus

6.1

Pacnio3naBaTth OCHOBHEIE BHUAbI YCTBIPCXYTOJIBHUKOB, NX 3JICMCHTHI,
MOJIb30BaThCsl HX CBOMCTBAMHM npu pCIICHUN TI'COMCTPHUCCKHUX
3aaad

6.2

[IpuMeHsTh CBOIMCTBA TOUKM MEPECEUEHHUsS] MEIUaH TPEYroJbHUKA
(ueHTpa Macc) B pelICHUH 3aa4

6.3

Bnagerp noHsiTHEM CpeoHEW JIMHUUA TPEYTrOJIbHHUKA W TPANECUHUH,
MPUMEHATh WX CBOMCTBAa NpPU PEUICHUHM TIE€OMETPUYECKUX 3a]ad.
[Tonb30Batbes Teopemont dasieca U TEOPEMOM O MPONMOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX JJISI PEIICHHS TPAKTUUECKUX 3a]1a4

6.4

[IpuMeHsTh NpU3HAKK TMOAOOMS TPEYrOoJbHUKOB B  PELIECHUU
Ir€OMETPUYECKUX 3a1a4

6.5

[Tonb3oBaThesa Teopemoit [ludaropa nns pemieHus reoMeTpUIECKUX
U npakthueckux 3agad.  CTpouTh MaTEMaTHYECKYyI0  MOJIEIb
B IPAKTUYECKUX 33/1a4aX, CAMOCTOSITENIBHO JIENIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIINE JJIUHBI

6.6

Biiazerp NMOHATUSAMM CHHYCA, KOCHHYCA M TaHI'€HCa OCTPOro yria
IPSMOYTOJIBHOTO TPEYroiabHuKa. [1omp30BaThCAd 3TUMU NOHATHSMH
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4

6.7

Beruncnars  (pa3auyHbIMU - criocoO0amMu) IUIONIaAb TPEYTrOJbHUKA
U TUIOHIAJIM MHOTOYTOJBHBIX GUryp (Mojib3ysch, e HEOOXOIUMO,
KaJIbKyJIATOpOM). IIpUMEHATh MoNy4YeHHbIE YMEHUS B IPAKTHUUECKUX
3aJaqax

6.8

Biagerp  IOHATHAMM ~ BIHMCAHHOIO M LEHTPAJIbHOIO  YIJIA,
MICIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIIAX MEXIAY XOPAAMHU
(CeKylIMMH) U yIJIe MEXIy KacaTelIbHOW M XOpAOW NpH PEIIeHHH
r€OMETPUYECKHX 3a7a4

6.9

Biagers mnoOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, ITPUMEHATH
CBOMCTBA ONMCAHHOT'O YETHIPEXYTOJIbHUKA IPY PELIEHUH 3a1a4

6.10

[IpuMeHATh TIOJNyYCHHBIC 3HAHWS Ha TIPAKTUKE — CTPOUTH
MaTeMaTHYECKUe MOJICIH IS 3a7ad peadbHOU JKU3HHU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHUS C  MPUMEHEHHEM  TOI00uS
U TPUTOHOMETPUH (TIOJIB3YSICh, € HEOOXOUMO, KATBKYJISITOPOM)
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HpOBepHeMble JIEMEHTBI COACP/KAaHUA

Kon [TpoBepsieMblil HNEMEHT COAEPKAHUS
1 Yucna v BBIYUCIICHUSA
11 KBagpatueiii kopeHb u3 umcina. [lorstue 00 upparmoHaTIbHOM YHCIIE.
' JlecsiTuaHbIe IPUOIIMIKEHUS UPPAIIMOHATIBHBIX YUCE
CpoiicTBa apu(METHYECKUX KBAJAPATHBIX KOPHEHM W UX TNPUMECHCHHE
1.2 K  NOpeoOpa3oBaHUIO  YHWCIOBBIX  BBIPQKEHUM U BBIYMCIICHUSIM.
JlecTBUTENBHBIC YMCTIA
1.3 CrerneHs C 11eJ1bIM MOKA3aTesieM U €€ cBoMcTBa. CTaHapTHAS 3alUCh YKCia
2 Anredpanyeckre BbIpaKeHUS
21 KBagpatHeli  TpexuiieH, Pa3JIOKEHUE KBaJpaTHOIO TpexwIeHa
' Ha MHOXXHTEIN
2.2 | Anrebpaunyeckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoi Apodu
23 CrnoxeHuie, BBIYMTaHKUE, YMHOXKEHUE, JIeJICHUE anreOpandeckux JIpooeit
2.4 PanmonanbHbIe BBIpaXKEHUS U UX MPe0Opa3oBaHUE
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pewienne ypaBHeHUH, CBOASIINXCS K JIMHEHHBIM U KBaIPATHBIM
33 [Ipocreitmme npoOHO-palMOHATBFHBIC YPaBHEHUS
['paduueckas nHTEpIIpETalUs YPABHEHUM C ABYMS MIEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPABHEHUN C IBYMs IepeMEeHHbIMU. [Iprmepsl pelenns cucrem
HEJIMHEWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU
3.5 Pemenre TEKCTOBBIX 3a71a4 aIreOpandeckKuM criocooom
3.6 HucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM ITIEPEMEHHOM
3.10 | CucreMsbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM
4 OyHKINHT
41 [lonstue ¢Qynkuun. OO6macTe omnpeaeneHUss W MHOXKECTBO 3HAYCHHM
' ¢bynkun. CriocoOs! 3aanus GyHKITUN
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4.2 I'paduk Gynkiuu. UteHne cBoMCTB PyHKIIMH 110 ee TpaduKy
4.3 [Tpumepsl rpadukoB PYHKINH, OTPAKAIOIIUX PeaTbHbIE MPOLIECCHI
44 @OyHKIHMH, ONUCHIBAIOIIME NPAMYyI0O M OOpaTHyl0 NIPONOPLUUOHAIIBHBIE
' 3aBUCHMOCTH, UX TPadQuKH
4.5 | ®yskuuuy=x2, y = x>
4.6 | Oynkuuu y=+/x,y=x|
4.7 ['padrueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUI
5 BeposTHOCTh M cTaTHCTHKA
5.1 [IpencraBnenne JaHHBIX B BUAE TaOIHII, AHArpamMm, rpaduKkoB
59 MHOX€eCTBO,  JJEMEHT  MHOXECTBa,  IOJAMHOXecTBO.  Ormepauuu
' HaJ MHOXXECTBAMU: 00bEeMHEHHE, IEPEeCEUCHHE, JOTTOIHEHNE
53 CaolicTBa onepauui HaJl  MHOYKECTBAMH: MIEPEMECTUTENBHOE,
' COUYETATEIbHOE, PACIIPENEIUTENBHOE, BKIOYEHUS
5.4 Hcnonbs3oBanue rpaduueckoro MpeicTaBlIeHUs] MHOXKECTB ISl ONUCaHUs
' peanbHBIX IPOLIECCOB U SBJICHUMN, IPU PELICHUU 33/a4.
55 N3mepenue paccenBanus 1aHHbIX. Jlucnepcus U CTaHIapTHOE OTKIOHEHUE
' YHCIOBBIX HAOOPOB. JlnarpaMmma paccenBaHus
DOneMeHTapHble COOBITUSI ciaydailHOro ombiTa. ChoydailHbie COOBITHS.
56 BepositHocTi  coObITHII. ONBITBI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
' coObitusiMu.  CryvaiiHelid  BeIOOp. CBS3b  MEXIYy MallOBEPOATHBIMU
U TIPaKTHUYECKU JOCTOBEPHBIMH COOBITUSIMU B MPUPOJIE, OOILECTBE U HAyKe
HepeBo. CBoOWCTBa JEpEBBEB: EIMHCTBEHHOCTH IIyTH, CYIIECTBOBAHME
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXKAY YMCIOM BEpPIIMH M YHUCIOM pedep.
[IpaBuiio ymHoxeHnus. Permenue 3aiau ¢ moMmorisio rpados
[IporuBononoxueie coObiTus. Juarpamma Diinepa. OObenuHeHue
5.8 u nepeceueHue coObiThil. HecoBMecTHbie coObITHA. DOpMyIia CIHOXKEHUS
BEPOSTHOCTEU
5.9 VYcnoBHas BepossTHOCTD. [IpaBuiio ymHokeHusi. HezaBucumbie COOBITHS
[IpencraBnenne HKcliepuMEHTa B BUAE JAepeBa. PemieHne  3agay
5.10 |Ha HaxXxOXJEHHE BEPOSATHOCTEH C TIOMOIIBIO JIepeBa  CIIy4alHOTO
AKCIIEPUMEHTA, THarpamMmm Disepa
6 I'eomerpus
6.1 YetpipexyroiapHuku. [lapamienorpamMm, ero npu3Hakv U CBOMCTBA
6.2 [IpssMoyronbHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
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Tpanenusi, paBHOOOKas  Tpamenus, €€ CBOMCTBA U  INPHU3HAKH.

6.3
IIpssMoyrosibHas Tparnenus
6.4 Meron yasoenus Menuanbl. LlenTpanbHas cumMmerpus. Teopema dPaneca
' Y TEOpEMa O MPONOPLUHUOHAIBHBIX OTPE3KaX
6.5 CpenHue nuHuM TpeyrojabHUKa U Tpaneuuu. LleHTp Mace TpeyrojipHuKa
6.6 [TogoOue TpeyronbHUKOB, KodhduimeHt momodus. [lpusnaku momooOus
' TpeyroiabHUKOB. [IpumMeHeHne nogooust Mpu pelieHny MpakTHYeCKUX 3a1a4
6.7 @opmynel A1 IUIOMIAAM  TPEYroJibHMKa, MapajuiesorpaMma, pomoa
) U Tpamneuuu
6.3 CpoiicTBa muomaael reomerpuyeckux ¢uryp. OTHOILIEHHE IUIoHIaaen
' MOA00HBIX (huUryp
6.9 Brluncnenue miomaael TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu  permenun
' NPAaKTHYECKHX 3134
CHHYyC, KOCMHYC, TAHT€HC OCTPOrO yTrila IPsIMOYTOJbHOIO TPEYTOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. |pUTOHOMETPHYECKHE
¢bynkuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LIEHTpPaJIbHBIE YTIJIbl, YTOJI MEXAY KacaTelIbHOW U XOPIOM.
' VYTIbl MEXIY XOpAaMH U CEKYIIUMHU
6.13 | BniucaHHbI€ M ONIMCAaHHBIE YETHIPEXYTOIbHUKH
6.14 B3auMHoOe pacnonoxeHne IBYX OKpYy:KHOCTeW. KacaHue OKpyKHOCTEM.

OO0mme KacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KITIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMpoOrpaMMmblI
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 0011IEr0 00pa30BaHuUs
pe3ynbrara
1 Yucna v BEIYUCIICHUS
11 CpaBHUBATh U yHOPSIOYMBATH PAllUOHAJIBHBIC U UPPALMOHAIIBHBIC
' qrclna
BoinonusaTs apudMeTnyeckue 1eUCTBUS ¢ palliOHAIbHBIMU YHCIIAMHU,
1.2 codeTasi YCTHbIE U MUCHMEHHBIE MPUEMBbI, BBIOJHATH BBIYUCICHUS
C UppalMOHAIbLHBIMU YUCIaMU
13 HaxoauTh 3Ha4YeHHsI CTENEHEN C LEIbIMU ITOKa3aTeIsIMH U KOPHEH,
' BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI
14 OkpyrisiTe  ACUCTBUTENBHBIE  YHUCJA,  BBINOJIHATH  IPUKUIKY
pe3yJibTaTa BEIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
)1 Pemate  nuHeEWHBIE W KBaJpaTHbIE  ypaBHEHUS, ypaBHEHUS,
' CBOJISAIIIMECS K HUM, MPOCTEUIINE TPOOHO-pAllMOHAIIEHBIC YPaBHEHUS
PemaTtpe cucTeMsl IByX JUHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPAaBHEHHUH, B KOTOPHIX OJTHO YpaBHEHHUE HE SIBIIICTCS
JIMHEHBIM
Pemiath TeKCTOBBIE 3a7auu AJIreOpaMdecKUM CIIOCOOOM C MOMOIIBIO
23 COCTaBJICHUSI YPAaBHEHUSI WM CHUCTEMbl JBYX YpPaBHEHUN C JBYMS
nepeMEHHBIMU
[IpoBOoANTE TPOCTEUIINE UCCICAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHHH, B TOM 4YHCJI€ C MPUMEHEHHEM TpaPpUUECKUX
24 MPEJICTaBICHHUIN (mapumep, YCTAaHABIINBATb, MMEET I
YpPaBHEHHE WM CUCTEMA YPAaBHCHUN PEIICHUS, €CIIM HMEET,
TO CKOJIBKO)
Pemiath  nuHeliHBbIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA,
2.5 M300pakaTh pelieHue HEPaBEHCTB HA YUCIIOBOU MPSMOM, 3aUCHIBATh
pELIEHHE C OMOILBI0 CUMBOJIOB
26 Pemate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIFOYAIOIME KBAJpPAaTHOEC HEPABEHCTBO, U300pakaTh pelIeHUe
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CUCTCMBbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIUCbhIBATh PCIICHUC
C MIOMOIIIBXO CHMBOJIOB

2.7

Hcnonb3oBaTh HCPAaBCHCTBA IIPU PCIICHHUH PA3JIMYHbIX 3a1a4

DOyHKIUH

3.1

PacrioznaBate  (yHKUMM ~ W3y4eHHBIX  BHIOB.  llokasbiBaTh

CXEMaTHUYECKH  PACIOJIOKEHHE Ha  KOOPAMHATHOW  IJIOCKOCTH

rpadukoB GpyHKIMH Buga: y =kx, y=kx+b, ¥=_,y=ax’*+bx+¢
X

B 3aBHCHUMOCTH OT 3Ha4eHHH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKITHI

3.2

[Toka3piBaTh CXEMATHYECKHM pACHOJIOKEHUE Ha KOOPJIWHATHOU

MJI0CKOCTH TpadukoB GyHKUMNA BUOA Y =k , Y = |x| u onuceiBaTh

cBOMCTBa (DYHKITUH

3.3

Crpoutrb M wu300paxkaTh CXEMAaTUYECKH TpauKy KBAJPATUUHBIX
(yHKUMHA, ONMHUCHIBATH CBOMCTBA KBAJPATUUYHBIX (PYHKUUH MO MX

rpadukam

34

Pacnio3naBaTh kBajpaTuuHylo (yHKUHMIO 1O (opMmyse, MNPUBOAUTH
OpUMEpPbl KBaJIpaTHUUHbIX (YHKUHMA M3 peaJbHOU KU3HU, (PU3MKH,
reOMETpUN

Apudmerndeckas 1 TeOMETPUIECKast IPOTPECCUH

4.1

Pacrio3HaBaTh apu(METHYECKYI0O M TEOMETPHUYECKYI0 MPOTPECCHH
P pa3HBIX CIIOCO0AaX 3adaHUs

4.2

BbINOMHATE BBIYMCIIEHUSI C HUCHOJIb30BaHUEM (POPMYJI N-ro wieHa
apu(PMETUYECKON M T€OMETPUYECKON MpOrpeccuid, CyMMbl MEPBBIX
N YWIECHOB

4.3

N3006paxkaTh 4ieHbI OCIEA0BATEILHOCTH TOUKAMU Ha KOOPJUHATHON
IUIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSIMU,
B TOM YHCIE€ 3aJayd U3 peaTbHOM XU3HU (C HMCHOJIB30BAHUEM
KaJIbKYJISATOPA, TA(PPOBBIX TEXHOJIOTHA)

BeposTHOCTB U cTaTHCTHKA

5.1

W3Bnekath u mpeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEACTABICHHYIO
B pa3MYHBIX HMCTOYHHKAX B BHUAE TaOJNWIl, IuarpaMM, rpaduKoB,
NIPEJICTABIIATH JaHHBIC B BUJIE TaOHII, AMArpaMMm, TpaduKoB
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52

Pematp 3a/la4 OPraHU30BaAHHBIM H€p€60pOM BapHaHTOB, a TAKIKC
C HCIIOJIb30BaHHUECM KOM6I/IHaT0pHBIX IMpaByuJI 1 MCTOAOB

5.3

Wcnonp30BaTh  ONUCATEIbHBIE XapaKTCPUCTUKUA JUII  MaCCHBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJIE CpPEIHUC 3HAYCHUS M MEpPHI
pacceuBaHusI

54

HaxonuTth 4acTOThl 3HAYEHUM U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YACH pe3yJibTaTaMu MPOBEICHHBIX U3MEPEHUHN U HAOII0ICHU

5.5

Haxonutb BEpOATHOCTH CiIy4yailHBIX COOBITUN B M3YUEHHBIX OMBITAX,
B TOM YHCIIE B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMU, B CEpUSX HCIBITAHUN J0 IMEpPBOrO yclexa, B CEpHsX
vcnbeiTaHui bepHyiu

5.6

HNmeTp npelcTraBieHue O CIyYalHOM BEJIMUYMHE U O PACIpPECIICHUU
BEPOSATHOCTEN

5.7

WMeThb nipeacTaBieHUE O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTA B CIYy4YallHOM HM3MEHYMBOCTH M O POJU 3aKOHA
OOJBIINX YUCEN B MPUPOJIEC U 0OIIECTBE

['eomerpust

6.1

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX
IIOMOIIBIO PA3JIUYHBIE 3JEMEHTHl MNPAMOYTOJBHOIO TPEYyrOJIbHUKA
(«pemieHue MPSIMOYTOJIbHBIX TPEYTOJIBLHUKOBY ). Haxoauts
(c TIOMOIIBIO KaJbKYJIATOpPA) IJIWUHBI W YTl JUISI HETAOIHMYHBIX
3HAUYCHUM

6.2

[Tonp30BaTbCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [l HAXOXKJIEHUS COOTHOLICHUU
MEK1y TPUTOHOMETPUYECKUMH BEJIMUYNHAMU

6.3

Hcnonb30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB ISl HAaXOXKICHUS
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIHLHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnanets monsTtHsMH TpeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX
aeMeHTOB ToA00HBIX (uryp. Ilomb3oBaTbcs cBOMCTBaAMH MOJ00MS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAHUTH YTJIBI
y no1o0HbIX puryp. [IpumeHaTh CBOMCTBA MOA00US B MPAKTUYECKUX
3amavax. YMeTh TOPHUBOJUTH NIPHUMEPHl  MOJOOHBIX  (uryp
B OKPY>KaloIlleM MUpe

6.5

[Tons30BaThCcd TEOpeMaMH O TIPOM3BEACHUU  OTPE3KOB  XOpI,
0 TIPOM3BEJICHUH OTPE3KOB CEKYIIHNX, O KBaJApaTe KacaTeJIbHOU
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6.6

[lonp3oBaTbCs  BEKTOpaMH, MOHUMAaTb HUX  T'€OMETPUYECKUU
U (UBUYECKUN CMBICI, TPUMEHSITh UX B PEUICHUU T€OMETPUUYECKUX
U pusznueckux 3anad. [I[puMeHsaTh ckaspHOE MPOU3BE/IEHNE BEKTOPOB
JUIS. HAXOKJICHUS JIJIMH U YTJIOB

6.7

ITonp30BaThCs MCTOJZOM KOOpAMHAT Ha IINIOCKOCTH, IIPHUMCHATH €TO
B PCIICHHUU I'COMCTPUYCCKUX U IIPAKTHYCCKHX 3a/1a4

6.8

Brnangerp NOHATHSAMH  TPaBWJIBHOIO  MHOTOYTOJBHUKA,  JJIMHBI
OKPY’KHOCTH, IUIMHBI AYTM OKPYKHOCTM M PaJuaHHOW Mephl yIUia,
YMETh BBIUYHCIATH IUIOIIAAb Kpyra M ero 4acreil. IIpumensars
IIOJIyYECHHbIE YMEHHU B IIPAKTUYECKUX 3a1a4ax

6.9

Haxonutb ocu wiii IIEHTPBl CHMMETpUU GUTYP, TPUMEHSTH TBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasx

6.10

[IpumeHsTh TOMyYEHHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTH
MaTeMaTH4eCKue MOJETH JJIs 3a/a4 PeajbHON XU3HU U MPOBOAUTH
COOTBETCTBYIOIIME  BBIYHCICHUS C  TMPUMEHEHHEM  Toao0us
U TPUTOHOMETPUYECKUX (PYHKIMHA (MOJIB3YysCh, IZI€ HEOOXOAMMO,
KaJIbKYJIATOPOM)

IIpoBepsieMble 3J1eMEHTHI COAePKAHUS

Kon

[TIpoBepsieMblil 3JIEMEHT COACPKaHUS

1

Yucna 1 BEIYUCICHUS

1.1

PanmonanpHbIC YncIIa, HppanMoHaIbHbIC YHCIa, KOHCYHBIC H OCCKOHSYHBIC
NECATUYHbBIC POOH

1.2

MHO>XECTBO JEHUCTBUTCIBHBIX YHCEI, JCHCTBUTEIbHBICE 4YHCIIA Kak
OCCKOHEUHBIC JeCATHYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXy MHO>KECTBOM JICUCTBUTEIBHBIX YHCEI W KOOPJAMHATHOM MPSMO.
CpaBHEeHUE EUCTBUTEIBHBIX YMCEI

1.3

ApI/I(bMCTI/I‘IeCKI/IC I[Gf/iCTBPIiI C I[CﬁCTBHTGJIBHI)IMH YHCJIaMH

1.4

N3mepenus, npubnvkeHus, oleHKU. Pa3mepsl 0OBEKTOB OKPYKaroIIEro
MUpa, IJMTENIBHOCTh MPOIIECCOB B OKpykaroiiem wmupe. [IpubmmkenHoe
3HAQYEHUE BEJIWYUHBI, TOYHOCTb MpuOMAKeHusa. OKpyrieHue yucelm.
[Ipukuska u oreHKa pe3yabTaTOB BBIUYMCICHUN

YpaBHEHUS U HEPABEHCTBA

2.1

YpaBHEHUS ¢ OJHOU IEPEMEHHON

2.2

JInneniHOe ypaBHeHHe. Pemienne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM
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23 KBagpaTHoe ypaBHeHHE. Penienue ypaBHEHUM, CBOASIIMXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepsl pemieHHsT YpaBHEHUW TPEThEU
' Y YETBEPTOM CTEIEHEU Pa3I0KEHUEM Ha MHOXKHUTEIIN
2.5 Pemenne npoOHO-panimoHaIbHBIX YpaBHEHUH
2.6 | Cucremsbl ypaBHEHUI
2.7 VYpaBHEHUE C IByMs IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenue cucteM AByX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHHI, OJTHO U3 KOTOPBIX JUHEUHOE, a APYroe —
' BTOPOH CTEIICHU
2.10 | I'padmueckast MHTEpIPETALMS CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Perienne TeKCTOBBIX 3a/1a4 anredpandyeckuM crocooom
2.12 | YucnoBble HEpABEHCTBA U UX CBOMCTBA
2.13 | PemeHue IMHENHBIX HEPABEHCTB C OJHON IEPEMEHHON
2.14 | PemieHue cucteM JTMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOU
2.15 | KBampaTHble HepaBEeHCTBA
216 I'paduueckas uHTEpIpETALMsI HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
' MePEeMEHHBIMHU
3 OyHKIMN
31 KBagpatuunas gynkius, ee rpaduk u cBoiictBa. [lapabona, KoopauHATHI
' BEPUIMHBI [1apadoJIbl, OCb CAMMETPHUH 1apadoJIbl
3.2 I'paduxu bynkumii y = kx, y = kx + b u ux cBoicTBa
(V) k 3 (V)
33 I'paduku pynkuuii YV = _ | y =X’ 1 UX CBOWCTBA
X
34  |I'pa¢uxu pyHKImMii y = VX, y = |x| 1 uX cBOMCTBA
4 YucnoBele MOCIIENOBATENBHOCTH
Ompenenenre u CrnocoObl 3alaHUs YHUCIOBBIX IOCJIEI0BATEILHOCTEH.
4.1 3amannie TMOCIEA0BATEILHOCTH PeKyppeHTHOU (opmynoit u (opmynoi
n-ro 4wieHa
49 Apudmernueckas nporpeccusi. opmynsl n-ro wieHa apupMeTHIECKON
' IPOrPECCHUH, CYMMBI MEPBBIX N YJICHOB
43 I'eomerpuueckas mporpeccuss. PoOpMmyiibl N-ro 4ji€Ha TI'€OMETPUYECKON

IIPOTPECCHH, CYMMBI IIEPBBIX N YICHOB




denepanpHas pabovas nporpamMMa | Maremartuka. 5-9 kiacchl (0a30BbIi yPOBEHB)

N3ob6paxkeHne 4ieHOB apu(METHUYECKONM U TCOMETPUYECKON IMPOTpecCHii

4.4 TOYKaMH Ha KOOPJMHATHOM TJIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIUAIbHBIN
poct
4.5 Ci10XHbIE POLICHTBI
5 BeposTHOCTh M cTaTHCTHKA
[IpeacraBnenre JaHHBIX B BUAE TaONuUI, JuarpamM, TpagHKOB,
5.1 WHTEpOpeTanusi MaHHbIX. UTeHWe ©W MOCTpOoeHHE TaOJull, Juarpamm,
rpaMKOB MO peaIbHBIM JIAHHBIM
5.2 [TepecTanoBkU U pakTOpHAIT
53 CoueraHus 1 YUCIIO COYETAaHUM
54 Tpeyronsauk [Tackans. Pemenue 3aga4 ¢ HCIOIb30BaHEM KOMOMHATOPHUKH
55 ['eomerpuyeckass BepoATHOCTh. CIllydailHBIA BBIOOp TOYKU W3 (UTYPHI
' Ha MJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH
5.6 Ucnbitanue. Ycenex u Heynada. Cepusi HICIBITAaHUH 10 IEPBOTO ycrexa
57 Cepus ucnibitanuii bepayinu. BeposTHOCTH COOBITHI B CEpUU HUCTIBITAHUM
' bepnymnu
5.8 CiryyaiiHast BEJIMUMHA U pACIPEIECIICHUE BEPOSITHOCTEN
59 MaremaTtuyeckoe oxuaaHue u aucrepcus. [IpuMepbl MaTeMaTHuecKOro
' OKHMJIaHUSI KaK TEOPETUYECKOT0 CPETHETO 3HAUCHHS BETUYUHBI
510 MaremaTu4ecKkoe 0XKUAAHUE U JTUCIEPCHUS CIIyYailHOM BEIMYUHBI «YUCIIO
' YCIIEXOB B CEpUM UCIIBITAHUN bepHyum»
511 [TonsiTue o 3akoHe 60abIINX yncen. 3mepeHre BepoITHOCTEHN C OMOIIbIO
' 4acTOT. PoJib 1 3HaueHHE 3aKOHA OOJIBIINX YKCEIT B MPUPOJAE U OOIIECTBE
6 I'eomerpus
6.1 Cunyc, xocuHyc, TaHreHc yriaoB or O gmo 180°.  OcHoBHOE
' TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS
Pemienne TtpeyrompHukoB. TeopemMa KOCHHYCOB M TEOpPEMa CHUHYCOB.
6.2 Pemienne npakTUYECKMX 3ajady C KMCIOJIb30BAHHMEM TEOPEMbl KOCHUHYCOB
1 TEOPEMBI CUHYCOB
6.3 [IpeobpazoBanue nogodus. [1og001e COOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema 0 TpPOU3BEAECHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIACHUU
' OTPE3KOB CEKYIMX, TEOpEMa O KBaIpaTe KacaTelIbHOU
6.5 Bekrop, gnmHa  (MOIyZb)  BEKTOpa, COHANpaBJIEHHbIE  BEKTOPHI,

IMPOTHUBOIIOJIOXXHO HaIIPaBJICHHBIC BCKTOPLI, KOJJIMHCAPHOCTH BCKTOPOB,
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PAaBCHCTBO BCKTOPOB, OIICpallvMX HAA BCKTOPAMH. Paznoxxenue BCKTOpPa
I10 AIBYM HCKOJUIMHCAPHBIM BCKTOPaAM

Koopaunate! Bekropa. CkansipHOE MPOU3BEACHUE BEKTOPOB, TPUMEHEHHE

6.6
JUIS1 HAXO0KJICHHS IJIMH U YIJIOB
JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTHU. Y PaBHEHUS IPSIMOU U OKPY>KHOCTH
6.7 B KOOpPJIMHATAaX, [IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTol KOOpAnHAT
1 €ro IpUMEHEHHE
6.8 [TpaBuiibHBIE MHOTOYTOJIBHUKH
6.9 JnuHa oxkpyxxHocTH. ['pagycHas u paguanHas Mepa yria, BBIYUCIEHUE JUTUH
' AyT OKPY>KHOCTEH
6.10 | [lmomaas Kpyra, CEKTOpa, CETMEHTA
6.11 JIBU>KEHUST TJIOCKOCTH W BHYTPEHHHUE CUMMETpUU GUryp (JieMeHTapHbIC

npencrasienus). [lapamnensasiil nepenoc. [ToBopor
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NEPEYEHDb (KOAUP®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHON
IMPOT'PAMMBbBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS U DJIEMEHTOB
COJIEP’)KAHHMS IIO MATEMATHKE

JUist mpoBeieHUs1 OCHOBHOTO I'OCYIapCTBEHHOI0 K3aMeHa 10 MaTeMaTHKe (Jaee —
OI'D 1no maremaTHMKe) UCHOJB3YyeTCs MepedeHb (Koau(puKaTtop) MpOBEpPsEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl

OCHOBHOTI'O 06H1€F0 O6pa3OBaHI/I$I H DJICMCHTOB COACPIKAHUS.

IIpoBepsiembie Ha OI'D Mo mareMaruke TPeOOBAHUA K Pe3yJIbTATAM OCBOCHMS
OCHOBHOM 00pa30BaTe/JIbHON NPOrPAMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOoBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI
OCHOBHOMW 00pa3oBaTesbHON TPOrpaMMbl OCHOBHOTO OOIIIETO
obOpazoBanust Ha ocHoBe DI'OC

1

YMeHue ornepupoBaTh MNOHATUSIMHU: MHOXECTBO, ITOJMHOYECTBO,
omepanuy HajJ MHOXECTBAMH; YMEHHUE ONEPUPOBATh MOHSITUAMMU:
rpad, cBs3HBIA Tpad, nepeBO, LUKI, MPUMEHITh UX TMPHU PEHICHUU
3aJla4y; YMEHHE UCI0JIb30BaTh rpayuueCcKoe MPeACTaBICHINE MHOKECTB
JUISl ONMCAaHUsl peAIbHBIX MPOLIECCOB U SIBIICHH, IPU PELICHUH 3a/1a4
U3 IPYTUX YY4EOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JIOKQ3aTeIbCTBO; YMEHHME pPACIlO3HABaTh HWCTUHHBIE W  JIOXKHBIC
BBICKA3bIBAHUS, NPUBOJUTH MPUMEPbl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUM

YMeHne onepupoBaTh IOHATUSMH: HATypajJbHOE YHUCIIO, MPOCTOE
M COCTABHOE YHCIIO, AEIMMOCTb HATYypajbHBIX YHUCEI, MPU3HAKU
NEMUMOCTH, IIeJI0€ YHUCIO0, MOJIYJb YWcia, OOBIKHOBEHHAs Ipo0b
U JIeCATUYHAs APOoOb, CTaHIAPTHBIN BUJI YKCIIA, PAllMOHATIBLHOE YHCIIO,
UppAlMOHATIFHOE YHUCIO0, apu(METUYECKUN KBAJAPATHBIM KOPECHb;
YMEHHUE  BBINOJHATH  JICUCTBUS ~ C  YWCIAMH, CpPAaBHUBATH
Y yIOPSAIOYMBATh YMUCIIA, IPEJICTABIATh 4YHUCIAa HAa KOOPAWHATHOMU
NpAMOM, OKPYIJISITh YMCJIA; YMEHUE JeJaTh MNPUKUJKY U OLEHKY
pe3yybTaTa BBIYMCICHUN

YMeHHne onepupoBaTh MOHATHSMH: CTEIICHb C IEJBIM IOKa3aTeseM,
apu(pMETUIECKUN KBaJPaTHBIA KOPEHb, MHOTOWICH, aaredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOH CTENeHH
OOJBINIC EAWHUIBI, YMEHHE BBINOIHATH pacdeThl 1Mo (opMyJiaM,
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npeoOpa3oBaHus  UEJIbIX, JIpPOOHO-pAllMOHANBHBIX  BBIPAXKEHUUN
Y BBIPAXKEHUU C KOPHSMH, PA3JIOKEHUE MHOTOWIEHA HA MHOXHUTEIH,
B TOM YHCJIE€ C MCIOJb30BaHUEM (OPMYJ pPa3HOCTH KBAAPaTOB
U KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMH: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHUE pEIIaTh JINHEWHBIE U KBAJIPATHBIC YPABHEHUS,
IPOOHO-pALMOHANIbHBIE YPaBHEHUSI C OJHOW MEPEMEHHON, CHUCTEMBbI
NBYX JIMHENHBIX YPAaBHEHUM, JTUHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMN
IIEPEMEHHOW, B TOM YHUCJIE IIPU PEIICHUH 3a/1a4 U3 APYTUX IPEAMETOB
U TPaKTUYECKUX 33Jay; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsAMYI0 M KOOPAMHATHYIO IJIOCKOCTb JJISi M300pa)K€HUsSl pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: HYHKIUS, TpaduK QYHKIINU, HYJIN
byHKIUH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKU
BO3pacTaHus, YyObIBaHUS, HawOoJblliee W HaWMCHbBINECE 3HAYCHUS
byHKIUY; yMEHHE OTIEPHPOBATH MOHSITHSIMHU: npsiMast
NPOMOPIIMOHANILHOCTh,  JIMHEWHas  (QyHKOMs,  KBaJapaTh4yHas
¢GyHKUuMs, oOpaTHas MPONOPUUMOHAIBHOCTh, Napabona, runepOona;
yMEHUE CTpouTh Tpaduku (QyHKIUN, WUCHONB30BaTh TpaduKu
JUIS ~ OMpEJeNIeHUsT  CBOWCTB  TPOIECCOB U 3aBUCHMOCTEH,
JUIS pelIeHUs 3aad U3 APYrux yY4eOHbIX MpPEeIMETOB M pealbHOMN
KU3HU; YMEHHE BBIpaXaTh (opMynaMu 3aBUCUMOCTH MEXIY
BEJIMUMHAMU

YMenue OIIEpUPOBATH NOHATHSIMU: ITOCJIEN0BATENBHOCTD,
apupmeTuyeckas M  TEOMETpUYECKass  MPOrpecCuu; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIEAOBAaTEIbHOCTEH, (HOPMYINBI CyMMBbI
¥ OOUIEero 4jeHa MPU PEelIeHUH 3a/1ay, B TOM YHCIIe 3a[a4 U3 IPYTUX
y4eOHBIX PEIMETOB U PEATbHOMN )KU3HU

YMeHue pemaTh 3aJaud pa3HbIX TUIOB (B TOM YHCII€ HA IPOLEHTHI,
JOJIM W YacTH, [BW)XEHHE, padOTy, LIEHYy TOBAapOB U CTOMMOCTh
NOKYTIOK M YCIIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU yIPaBIICHUS JTUYHBIMU
U CeMEHHbIMH (PUHAHCAMH); YMEHUE COCTABISATH BBIPAXKECHMUS,
YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBbl II0 YCJIOBHIO 3a/ayH,
MCCJIEeI0BATh MOJIYYEHHOE PEIIEHUE U OIIEHUBATh MPaBA0NO0A00HOCTb
MOJIYYEHHBIX PE3YJIbTATOB

YMeHune onepupoBath MOHATHAME: PUTYpPaA, TOUKA, OTPE30K, MpsMasi,
Jyd, JIOMaHasi, yroj, MHOI'OyTOJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIN
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U PaBHOCTOPOHHHMI TPEYrOJbHUKH, MPSIMOYTOJBHBIA TPEYrOJIbHUK,
MeJMaHa, OMCCEeKTprca M BBICOTA TPEYTOJIbHUKA, YEThIPEXYTONbHHUK,
napauienorpamMm, pomO, MNPSIMOYTOJIbHUK, KBajapaT, Tpamnenus;
OKPY’KHOCTb, KpYT, KacaTeiabHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue peniarbh 3ajladyd, B TOM YHUCJE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXJICHUE T'€OMETPUUECKUX BEJIIMYMH C NMPUMEHEHUEM
M3YUYEHHBIX CBOMCTB (puryp u (paxTos

10

YMeHue omnepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJljIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
yroa MEXAy MpsSMbIMH, NEPHEHAMKYJSIpP, HAKIOHHAs, MPOCKUUS,
noaobue Guryp, no100HbIE TPEYTOIBLHUKHA, CAMMETPHS OTHOCUTEIIBHO
TOYKM M TPSIMOW; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHIO
U nopobue uryp, napayiesbHOCTh U NMEPHEHANKYIIPHOCTD MPSMBIX
B OKPY’KaIOIlIEM MHUPE

11

YMeHue onepupoBaTh IOHATHSMM: JUIMHA, PACCTOSIHHUE, YIrOJ
(BeMYMHA yIJIa, CUHYC U KOCHHYC yrila TPEyTrOJbHMKA), IJIOIIA/lb;
YMEHHE OIEHUBATh pa3Mephl IPEAMETOB U OOBEKTOB B OKPYIKAIOIIEM
MHUpE; YMEHUE NpPUMEHATh (OpPMYJbI TEpUMETpa U IUIOMIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOIIQJM Kpyra, oobema
MPAMOYTOJIBHOTO TMApAJIICICNNUIENA; YMEHUE MPUMEHSTh MPU3HAKU
PAaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHHKA,
TEOpEMY [Mudaropa, TPUTOHOMETPUYECKUE COOTHOIIICHUS
JUTS BBIYUCJIEHUS JJIMH, PACCTOSIHUAM, TTOIIAIECH

12

YMeHue wu300paxarb IUIOCKME (UIYppl W HMX KOMOHMHaIuW,
IPOCTPAHCTBEHHbIE (UIYpPHl OT PYKH, C IOMOIIBK YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY
WM CUMBOJIBHOMY OITUCAHUIO

13

YMeHue onepupoBaTh HOHATUSAMH: NPSIMOYTOJbHAasg CHCTEMA
KOOpPAMHAT; KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTODPOB,
IIPOM3BEACHUE BEKTOpPA HAa YHCIO, CKAAPHOE IPOU3BENCHUE
BEKTOPOB; yYMEHHE MWCIOJIB30BATh BEKTOPBl U  KOOPAMHATHI
JUIS TIPEJICTABJIEHUS TAHHBIX M PELICHMS 337a4, B TOM YUCJIE U3 IPYTUX
y4€OHBIX MPEIMETOB U PEATbHON KU3ZHU

14

YMeHHe onepupoBaTh IOHSATUSAMH: CTOJOUMKOBBIE M KpPYTOBBIE
quarpaMMbl, TaOMUIbl, cpeAaHee apudmeTrnyeckoe, MeaUaHa,
HanOoJblIee U HAaMMEHbIIEE 3HAYEHHUs, pa3Max YUCIOBOro Halbopa;
yMEHUE W3BIEKaTh, HMHTEPIPETUPOBATH U  MPEeoOpPa3OBHIBATH
uH(popManuio, NpPeICTAaBICHHYI0 B TabMuMIAaXx M Ha JAUarpammax,
OTPaXKAaIOIyI0 CBOWCTBA M XapaKTEPUCTHUKU PEAJbHBIX MPOLIECCOB
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U SBJIEHWI; yYMEHHE pacro3HaBaTb HM3MEHYMBBIC  BEJIMUYMHBI
B OKPY’KaOIIeM MHUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIIYYalHBIA OMBIT (CITy4alHbBIN
AKCTIIEPUMEHT), JJEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXO.)
CIIy4alHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
yMEHUE HaXOJUTh BEPOSITHOCTU CIyYallHBIX COOBITHII B OIBITaX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMH COOBITUSIMU; YMEHUE peliaTh
3a/1aud METOJOM OPTaHM30BAHHOTO Tepebopa M C UCIOJIb30BAaHUEM
MpaBWJia YMHOXKEHUS, YMEHHE OIIEHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITHI W SBIICHUI, MOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX
U MaJIOBEPOATHBIX COOBITUH B OKpYXKalOlleM MHpPE M B KU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBHUCUMBIX COOBITHUI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIUX YKCEI U €T0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOHMpaTh MOIXOMSIIMA H3YYSCHHBIH METOJ IS PEIICHUS
3a7a4u, MPUBOAUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEU
B MIPUPOJIE U )KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MATEMATUKH
B HCKYCCTBE, ONMUCHIBaTh OT/CJIbHBIC BBIJAIOIINECS PE3YIbTATHI,
MOJYYEHHBIE B XOJAE PA3BUTUS MAaTEMATHUKU KaK HAayKH, MPUBOJUTH
MIPUMEPHI MATEMATUUECKUX OTKPBITUM U X aBTOPOB B OT€YECTBEHHOM
Y BCEMUPHOM UCTOPUH

IlepedeHsn 2JIeMEHTOB coAep:KaHus, poBepseMbix Ha OI'D o maremaTuke

Kon IIpoBepsieMblii DIEMEHT COAEPKAHMS
1 Yuca u BEIYUCIICHUS
1.1 HarypanbHble u nensie uncina. [IpusHaku AeTMMOCTH LENbIX YHCET
1.2 OObIKHOBEHHBIE U JECSATUYHBIE JpOOM, TPOLEHTHl, OECKOHEYHbIE
MepUOINICCKHE IPOOH
1.3 PaunonanpHble uncna. ApupMeTHYECKHUE Olepaluu ¢ pauuoHAIbHBIMU
4qHCIIaMU
1.4 JleiicTBUTENBHBIE YnCa. Apu(MeTHUECKUE ONlepaliu C IeUCTBUTEIbHBIMU
quclaMu
1.5 [TpuOnkeHHble BBIYUCICHUS, TPaBUia OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUI
2 Anrebpanyeckue BbIpaKEHUS
2.1 BykBeHHbIe BbIpakKeHHS (BBIPAXKEHHSI C IEPEMEHHBIMH )
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2.2 Crenenb c¢ nenbiM nokasaresieM. CTENeHb ¢ palioOHaIbHbIM [TOKA3aTEIEM.
CBoiicTBa cTENEHU
23 MHorousieHbl
24 AnreOpandeckas ApoOb
2.5 Apudmernyeckuii KOpEHb HaTypaJbHON CTCIICHH. Jencreus
¢ apu(MeTHIECKUMH KOPHSAMHU HAaTypaJlbHOM CTeleHn
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lensie u npoOHO-palMoHaIbHble ypaBHEHUs. CUCTEMbI U COBOKYIHOCTH
YpPaBHEHUM
3.2 Llenpie u 1poOHO-palMOHaIbHbIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
HEPABEHCTB
33 Pemienne TekCcTOBBIX 3a1a4
4 YucIioBbIE TOCIEA0BATEIBHOCTH
4.1 ITocieqoBaTebHOCTH, CIOCOOBI 3aJaHK IT0CIIEI0BATEILHOCTEN
4.2 Apudmernueckass U reoMmerpuyeckas nporpeccuu. PopmMyna CIOKHBIX
IPOLIEHTOB
5 DyHKIMU
5.1. | ®yskiusa, crnocoObl 3amanus  ¢yHkiuu. [padux dyskmum. OOmacTh
OMpeNereHns] M MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymm ¢yHkuum.
[IpomexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (DYHKIIMH.
Makcumymsl u  MUHHUMYMBbI (QyHKIuH. Hawmbonpimiee u HauMeHblee
3HauY€HUE (PYHKIIMU HA MPOMEKYTKE
6 Koopaunate! Ha psiIMO U TNTOCKOCTH
6.1 KoopannatHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuyeckue GUTypbl 1 UX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyroisHUKH
7.4 | OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpuuecKuX BEIUYUH
7.6 BekTops! Ha mockocTu
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8 BeposTHOCTB 1 cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuka
8.4 MmnokecTBa
8.5 ['padsr




