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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma mo mMaTeMaTtuke s oOydarommxcs 5—9 kimaccoB pazpaboTaHa Ha OCHOBE
OI'OC O0O. B nmporpamMmme 1o MaTeMaTHKE YYTEHbI HJEH M TOJOKEHUS KOHIICNIUU pPa3BUTHS
MaTeMaTH4eckoro obpasosanus B Poccuiickoit denepanuu.

[IpenmMeToM MaTeMaTHKU SBIAIOTCS (yHIAMEHTAIbHBIE CTPYKTYpbl Hallero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI W KOJMYECTBEHHBIE OTHOWICHHS (OT MPOCTEUIINX, YCBaWBAaEMBIX B
HEMOCPEACTBEHHOM OIIbITEe, O JOCTaTOYHO CIIOXKHBIX, HEOOXOMUMBIX JJISl Pa3BUTHS HAYYHBIX U
MIPUKJIAJHBIX uaei). Marematndueckue 3HaHUS 00ECIEUNBAIOT TIOHUMAaHUE NPUHIUIIOB YCTPOMCTBA U
UCIIOJIb30BAHUS  COBPEMEHHOM  TEXHHUKH, BOCHpPUATHE M  HUHTEPIPETAMI0  COLHUAIBHOM,
HKOHOMHYECKOM, TOTUTUIECKON MH(OpMAINH, Jat0T BO3MOXKHOCTh BBIIIOJIHSITH PACYETHI U COCTABIIAThH
QITOPUTMBI, HAXOJIUTh U MPUMEHATH (DOPMYIIbI, BJIaI€Th MPAKTUYECKUMU MTPHEMaMH T€OMETPUUYECKUX
W3MEPEeHUH W TOCTPOCHUH, YWTaTh MH(POPMALUIO, MPEACTABICHHYIO B BUAE TAaONHI, AUArpaMMm U
rpadUKoOB, KUTh B YCIOBUSIX HEOMPEICICHHOCTH U MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4dailHbIX
COOBITHH.

Wzyuyenue marematuku ¢GopMupyeT y OOYYaIOIIMXCS MaTEeMaTHUYeCKU CTHIIb MBIILICHUS,
MIPOSBIISAIOIIMICS B ONPEACICHHBIX YMCTBEHHBIX HaBblkax. OOyuaroluecss 0CBauBalOT TaKUe IPUEMBI
Y METOJIbI MBIIIJICHUS, KaK UHIYKIHS U JeAYKIHs, 0000IIeHne U KOHKpEeTU3alys, aHajdlu3 U CUHTE3,
KimaccuuKanus M CcHCTeMarTu3anusi, adcTparupoBaHue ¥ aHamorus. OOBEKTBI MaTeMaTHYECKUX
YMO3aKJIIOUEeHUN, TPaBUJIa UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKHUX MOCTPOCHUH,
CIIOCOOCTBYIOT BHIpaOOTKE yMEHHsI (OpPMYIMPOBaTh, OOOCHOBHIBATh M JIOKA3bIBATh CYXKIEHUS, TEM
camMbIM Pa3BUBAIOT JIOTUYECKOE MbllUieHHne. M3yueHne maTeMaTuku obecriednBaeT (HOpMUPOBAHHE
QITOPUTMUYECKONH KOMIIOHEHTHl MBILIUIEHUS M BOCIIUTAHUE YMEHUH JEeHCTBOBATh IO 3a/laHHBIM
IrOpUTMaM, COBEpPIICHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBATh HOBbIE. B mpoliecce perieHus 3aaau
— OCHOBHOM y4eOHOHM JESTEeIbHOCTH Ha YpOKaX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
MPUKJIaIHAS CTOPOHBI MBIIIICHUS.

OOyueHne MaTeMaTuKe JJaeT BO3MOKHOCTh pPa3BUBaTh y 00Y4arOMIUXCS TOYHYIO, PAallHOHATILHYIO
U UHPOPMATUBHYIO pedb, YMEHUE OTOMpaTh Hambosee MOIXOASIINE S3bIKOBbIE, CUMBOJIMYECKUE,
rpaduyecKue cpescTBa s BRIPAXKEHUS CY)KJIEHUN U HaIJIATHOTO UX MPECTABICHUS.

[lpy u3ydeHHMH MaTeMaTUKU OCYIIECTBIsIETCS o0O0lee 3HAKOMCTBO C METOJaMM IO3HaHUS
NeHCTBUTENBHOCTH, MPEACTABIECHUSIMHU O MPEIMETE U METOAAX MaTeMaTUKH, UX OTIUYUU OT METOJOB
IPYTUX €CTECTBEHHBIX W T'yMaHHUTApHBIX HAayK, 00 OCOOEHHOCTSX NPUMEHEHHUS MaTeMaTUKU [Uis
peleHus] HayYHBIX U MPHUKIATHBIX 3a7ad. lIpuopuTeTHBIMU mensMu oOydeHHss MaTeMaThuke B 5—9
KJIaccax sIBJISIOTCA:

(dbopMUpOBaHNE LIEHTPAIBHBIX MaTEMaTHMUECKUX MOHATUN (YHMCIIO, BEIIMYMHA, F€OMETpHUYecKas
¢urypa, nepeMeHHas, BEpPOATHOCTb, (QYHKIMA), OOECIEUMBAIOIUX MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTUUECKOT0 00Pa30BaHUsI 00yJarOIUXCS;

nojBeieHne OOYy4aloImMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTEeMaTUKd M OKPYXAIOUIero MHpa, MOHUMaHWE MAaTeMaTHKU KaK 4YacTH OOled KyJbTyphl
4eJI0BEYECTBA;

pa3BUTHE WHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN OOydaroluxcs, MOo3HaBaTeIbHON
AKTUBHOCTH, HCCIIEJOBATEILCKUX YMEHMM, KPUTHUYHOCTH MBILIUIEHHSA, HHTEpEca K H3YYEHHIO
MaTeMaTHKH;

¢dopmupoBaHHe (QYHKIMOHATBHON MaTeMaTHYEeCKOM TI'paMOTHOCTH: YMEHHS pAacHO3HABATh
MIPOSIBJIEHUSI MAaTeMAaTUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUX M TpH M3YYEHUH JPYrMX Yy4eOHBIX TIPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, GOpMyTUPOBATh X HA S3bIKE MATEMaTHUKU M CO3/1aBaTh MaTeMaTUYECKUE MOJEIH,
MPUMEHSATh OCBOCHHBIM MaTeMaTHUECKUH anmapaT Uil pelleHus MPaKTHKO-OPUEHTHPOBAHHBIX 337134,
MHTEPIPETUPOBATH U OLICHUBATH IOJTYYEHHbIE PE3YJIbTATHI.

OcCHOBHBIE JIMHUM COJIEP)KaHUS IporpaMMbl 0 MareMatuke B 5-9 kinaccax: «Uucna u
BBIUMCIICHHS», «Anredpa» («AnreOpanyeckue BBIPAKECHHS», «YPaBHEHHS U HEPABCHCTBAY),
«Dynkuuny», «l'eomerpusi» («I'eomerpuueckue (GuUrypsl u HX CBOWCTBay, «M3mepeHue
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TeOMETPUUYECKUX BEIWYMH»), «BeposATHOCTh U cTaTHCTUKa». JlaHHBIE JHHUM pPa3BUBAIOTCS
napajieNIbHO, KaXKJas B COOTBETCTBHH C COOCTBEHHOW JIOTHMKOW, OJTHAKO HE HE3aBUCHUMO OJIHA OT
JIPYIroi, a B TECHOM KOHTaKTe€ W B3aUMOJCHCTBUU.

Conmepxanue MOporpaMMbl IO MaTeMaTHKE, paclpelelieHHOe 10 TojaaM  Oo0ydeHus,
CTPYKTYpUPOBAHO TakKUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIIMAILHBIM BOMPOCAM
oOyyaromuecsi oOpaliaiich HEOJHOKPATHO, YTOOBI OBJAJEHHE MAaTEeMATUYECKMMU MOHATHSAMH U
HaBbIKAMHU OCYILECTBJSUIOCH TOCJIEI0BAaTeIbHO U TOCTYNATeIbHO, C COOJIIOJIEHUEM MPUHIUIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAJIHMCH B OOLIYI0 CUCTEMY MaTeMaTHYECKUX MPEICTaBICHUN
oOyuaroluxcsi, paciupsis U yriayosss ee, 00pa3ys IpO4YHbIE MHOKECTBEHHbIE CBSI3U.

B coorBerctBun ¢ ®I'OC OO0 MaremaTHKa SBISICTCS 00S3aTEIbHBIM YI€OHBIM MTPEIMETOM Ha
YpOBHE OCHOBHOTO 00miero obpazoBanus. B 5-9 kimaccax maremMaTuka TpPaJMIIMOHHO HM3y4yaeTcsl B
paMKax cienyrommx y4eOHBIX KypcoB: B 5—6 kimaccax — Kypca «Marematuka», B 7-9 kmaccax —
KypcoB «AunreOpa» (BKJtOYasi AJIEMEHTHl CTaTUCTHUKHM M TEOpUU BeposTHOcTel) u «['eomeTpus».
[IporpamMMoii mO MaTeMaTHKE BBOJUTCS CAMOCTOSTENbHBIA y4eOHBIH Kypc «BeposTHOCTD u
CTaTUCTUKAY.

OO01iee yucio 4acoB, PEKOMEHJOBAHHBIX ISl M3Y4YE€HUs MaTeMaTuku (0a30BbIi ypoBEHb) Ha
YpOBHE OCHOBHOTO 0011er0 00pa3zoBanus, — 952 vaca: B 5 kitacce — 170 yacoB (5 4acoB B Hezeno), B
6 xiacce — 170 gacoB (5 yacoB B Henento), B 7 kiacce — 204 yaca (6 4acoB B HEJENI0), B 8 Kilacce —
204 gaca (6 yacoB B Henento), B 9 kinacce — 204 vaca (6 4acoB B HEZIETIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

M3ydenne MaTeMaTHKH Ha yPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs HAIIPABICHO HA JOCTHIKECHHE
00yYarOLIMMUCS INYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB
OCBOCHHUS y4eOHOTO MpeIMeETa.

JIMYHOCTHBIE PE3YJbTATbBI

JInuHOCTHBIE PE3YyIbTAaThl OCBOCHUS ITPOTPAMMBI IO MATEMATUKE XapaKTEPUYIOTCS:

1) maTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUUCKONW MAaTE€MaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MATEMAaTUYECKOM IIKOJIBI, K
HCIIOJIB30BaHUIO THX JOCTH)KCHHUM B IPYTUX HayKaxX M MPUKIATHBIX chepax;

2) rpaskIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TpaXKAaHMHA W peaTu3allk €ro IpaB.,
MIPEJICTABIICHHEM O MAaTeMAaTUYSCKUX OCHOBaX (DYHKIIMOHUPOBAHHSI PA3UYHBIX CTPYKTYp, SBICHHM,
MpoLEeayp TPpaKIAHCKOTO 0OIIecTBa (HApUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKCHMM HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOI0;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUWU MPAKTUUYECKUX 3a/lad MaTeMaTH4eCKOM
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTHM MAaTEMaTUYeCKOro OOpa3oBaHUS HAa MPOTSHKEHUHM BCEH
KU3HU JJI1 YCIEIHOW NpOoQecCUOHANIbHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TTOCTPOCHHEM WHIMBHIYAJLHOW TPACKTOPUU OOpPa30BaHUS M JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIIEHOMY M 3CTETHUECKOMY BOCHPUATHUIO MaTEMaTHUYECKUX OOBEKTOB,
3a7a4, peIICHH, pacCyKJI€HUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTAIIMEH B JESATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TMPEACTABJICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YelOBEKa, NPHUPOAbI M  OOINecTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(hepbl 4eIoBeUeCKO NesTeTbHOCTH, ITAIIOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL pa3BUTUS LMBWIA3AIMHU, OBJIAJICHUEM S3BIKOM MaTe€MaTUKU U MAaT€MaTHYECKOM KYyJIbTYpOW Kak
CPEACTBOM TO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMU  HABBIKAMU  HCCJIEI0BATEIbCKOMN
JIeSITETbHOCTH;

6) dusnueckoe BocnuTanue, ¢gopMmupoBanmne KYJbTYpPbl  3/10POBbSI H
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTHIO NPUMEHATh MaTeMaTUYECKHUE 3HAHUS B HMHTEpPECax CBOEro 3/I0pOBbs, BEICHUS
3I0pOBOr0 00pasza KH3HM (30pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH U OTIbIXA,
perynspHas ¢pu3nueckas akTUBHOCTD), CQOPMUPOBAHHOCTHIO HABbIKA PEQIIEKCHH, IPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOT'O K€ MpaBa JIPyroro 4eioBeKa;

7) >KoJ0rHYecKoe BOCHHTAHME:

OpI/IeHTaHI/Ieﬁ Ha TOPHUMCHCHUEC MAaTCMAaTUUYCCKHX 3HaHUU A peICHUA 3aJdad B oOimactu
COXPaHHOCTH OKpPYXKAIOIIeH Cpelbl, IUIAHUPOBAHMS TOCTYNKOB M ONEHKH MX BO3MOMKHBIX
TOCTENCTBUN 7Sl OKPY/KAIOMEH Cpebl, OCO3HAHMEM TJIOOATBHOTO XapaKTepa JKOMOTHYECKUX
poGyIeM U MyTel UX pelleHus;

8) aganTanusi K M3MEHSIIOIUMCS YCJIOBHAM COIMAILHOM M IPUPOTHOI Cpeab:

TOTOBHOCTBIO K JIEHCTBUAM B YCIOBMSX HEONpPENETEHHOCTH, TOBBIIIEHNIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€PE3 NMPAKTHUYCCKYIO JCATCIbHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Y APYTUX HIO}IGfI,
IpHOGPETaTh B COBMECTHOM JIEATETLHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OTBITA JPYTHUX;
HEOOXOMMOCTBIO B (JOPMUPOBAHUN HOBBIX 3HAHMI, B TOM uMcle (OPMyTHPOBATH HIEH, MOHSATHS,
THUIIOTE3bI 06 O6'BeKTaX " SABJICHUAX, B TOM UYHUCIC PAHCC HC U3BCCTHBLIX, OCO3HABATH ,Z[G(I)I/ILII/ITLI
COOCTBEHHBIX 3HAHHT H KOMIIETEHTHOCTEH, IAHUPOBATh CBOE PA3BUTHE; CMIOCOOGHOCTHIO OCO3HABATH
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CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPeOYIOLIUI KOHTpMeED,
KOPPEKTHpPOBAaTh IMPUHUMAaEeMble pEIIeHUs M JEHCTBHs, (HOpMyIUpOBaTh M OLEHHBATH PHCKH U
NOCJIEJICTBHS, (POPMUPOBATD OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesymprare OCBOGHHWS MpOrpaMMbl IO MaTeMaTHKe Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanust 'y oOydatomerocs OyayT  copMUpOBaHBl  METampeAMETHBIE  PE3YJbTaThl,
XapaKTePU3YIOIIUECS OBJIAZICHUEM I103HABATCIbHBIMH YHUBEPCATIbHBIMH YUCOHBIMU JICHCTBHSIMH,
KOMMYHHUKATHBHBIMH YHHBEPCAIbHBIMU YUCOHBIMH JCHCTBUSMH, PETYJISATHBHBIMH YHHBEPCAIbHBIMU
YUeOHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIe YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

[To3HaBaTenbHBIC YHUBEpPCAIbHBIC Y4eOHbBIE ACUCTBUS 0OecneunBaroT (HopMUpOBaHKE 0a30BBIX
KOTHUTHBHBIX TPOIECCOB OOy4aromuxcsi (OCBOCHHE METOJOB TMO3HAHUS OKPYXKAIOLIETO MHUPA,
MPUMEHEHHE JIOTUYECKHX, UCCIIC0BATEIILCKUX ONepaliii, YMEHHI paboTaTh ¢ MHPOpPMALUEH ).
Ba3oBble 1oruveckue geiicTBUA:

BBISIBIISITh U XapPaKTEPU30BATh CYIIECCTBCHHBIC NMPU3HAKH MATEMaTHUYECKUX OOBEKTOB, IMOHSITHH,
OTHOWICHUHA MEXIY TOHATHSIMH, (OPMYJIHMPOBATH ONpPEICNCHHs MOHATHH, YCTaHABJIHMBATH
CYIICCTBEHHBI NPU3HAK KIACCU(PHUKAIMH, OCHOBaHHMS Il OOOOIICHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh M TMPEOOPA3OBBIBATH CYXKICHUS: YTBEPIAWTCIbHBIC U
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U O0IIE, YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpeYHMs B (hakrax,
TAHHBIX, HAOTIOIEHUSIX U YTBEPIKICHHSX, MPeAIaraTh KPUTEPUH JUIS BBISIBJICHHS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

MPOBOAMTH BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

pa3dmparh 0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEP)KIEHHH (NpsSMble W OT MPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITENIbHO HECJIOXHBIE JO0Ka3aTeIbCTBA MAaTeMaTHYeCKUX (DaKTOB, BBICTPAUBAThH
apryMEHTaIUIO, IIPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBHIBATh COOCTBEHHBIE PACCYK/ICHHS,

BBIOMpATh CIOCO0 pelleHus ydeOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BapHUAaHTOB peEIICHUS,
BBIOMPATh HaHOOJIEE MOIXOISIINI C YIETOM CaMOCTOSITEIHbHO BBIZICIICHHBIX KPHTEPHEB).

basoBble ucciienoBare/ibCKie AeHCTBUA:

UCTIOJIB30BaTh BOTMPOCHI KaK MCCIENOBATEIbCKHA WHCTPYMEHT TIO3HAaHUS, (POpPMYyIUpOBATH
BONPOCHI, (PUKCHUPYIOLIME MPOTUBOpEYHE, MPOOIeMy, CaMOCTOATENbHO YCTaHABIUBaThb HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOO IMTO3UIIHIO, MHEHHE;

MIPOBOJIUTH 110 CAMOCTOSITETIbHO COCTABJIEHHOMY IJIaHY HECJIO0XKHBIM 3KCIIEpUMEHT, HeOobIIoe
WCCIIE/IOBAHHE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHIECKOTO 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COOOH;

CaMoCTOSITENIbHO (HOpMyITUpOBaTh OOOOIIEHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEICHHOTO
HAOJIOZCHUs, HUCCIEIOBaHMs, OIICHHWBATh JOCTOBEPHOCTH IIOJIYUYE€HHBIX pE3yJbTaTOB, BBIBOJOB U
00001IeHH}1; MPOTHO3UPOBATh BOZMOKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIJIBUTATh
MIPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmueii:

BBIABIIATH HEOAOCTATOYHOCTH 1 U30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMBIX
AJIg pCIICHUA 3a1a4u,
BLI6I/IpaTL, AHAJIN3UPOBATD, CUCTCMATU3UPOBATH U UHTCPIPCTUPOBATH I/IH(I)OpMaI_II/IIO

Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHUS;

BBIOMpATh (popMy IpescTaBiIeHns HHPOPMALUN U WIUTIOCTPUPOBATh pelllaeMble 3a7jaudl CXeMaMH,
JauarpaMmMmaMH, HHOM rpadukoil 1 ©X KOMOMHALMSIMU;

OLICHUBATh HAJECKHOCTh HMH(POPMALUM IO KPUTEPUSM, TMPEIIOKECHHBIM YUUTENEM WU
Cc(OpMYJIHPOBAHHBIM CAMOCTOSTENBHO.



KoMMmyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcTBUS

KomMMmyHHKaTHBHBIE yHUBEpCaJbHbIE yueOHbBIE AECUCTBUS 00ecneunBaOT c(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HaBBIKOB 00YYaIOIIHUXCSL.
Oo0menue:

BOCIIPMHUMATh U (POPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMM U LEJISIMU OOLICHN,
SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3aJjauy U IIOJYyYEHHBIM pe3yibTaTam;

B XOi€ OOCYXIEHHs 3aJaBaTh BOMPOCH MO CYHIECTBY OOCYKAA€MOH TeMbI, MPOOJIEMBI,
pemraeMoi 3ajauM, BBICKA3bIBaThb WJEM, HALIEJIEHHbIE HA IIOUCK PELIEHUs, COMOCTABIATh CBOM
CYXKAECHMSI C CYXKICHUSAMH APYTUX YYaCTHUKOB [UAJIOra, OOHApY)KMBAaTh pa3jMYMe€ M CXOICTBO
MO3ULIMH, B KOPPEKTHOH opMe HopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS;

IPEJICTaBISITh PE3yJbTaThl pPEIIEHUS 3aJayd, OJKCIEPUMEHTAa, HCCIEIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4YETOM 3ajjad Mpe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyannuecTBo:

MOHMMAaTh W WCIOJB30BATh IPEUMYIIECTBA KOMAHIHONW W WHIAMBHIyaTbHOH pabOTHI TpU
peleHnH yuyeOHbIX MaTeMaTUYECKUX 3ajiay;

IPUHUMATD 11€JIb COBMECTHOM JESATEIbHOCTH, MJIAHUPOBATH OPraHU3allMI0 COBMECTHOIN paloTHI,
pacripenieniaTh BUAbI paboT, JOrOBapUBATHCS, 0OCYKIaTh MpOLEcC U pe3yiapTaT paboTbl, 0000maTh
MHEHHS HECKOJBKMX YeJIOBEK; Y4acTBOBAaTh B TPYIMOBBIX (hopMax paboThl (0OCYKAeHHUs, OOMEH
MHEHMSIMU, MO3IOBbIE IITYPMBbl U IPYTUE), BHIIOJIHATh CBOIO YacTh PabOThl U KOOPIAMHHPOBATH CBOU
JEUCTBUS C IPYIrMMM YI€HAMHM KOMaH/bl, OLIEHUBATh Kaue€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

PerynsatuBHble yHUBEpCcalbHbIe yueOHbIE AecTBUSA 00ecreunBa0T (POPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JJMYHOCTH.
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, JITOPUTM peUIeHHs 3afaud (WIM €ro 4acTb), BbIOMpaTh
CIOCO0 PelIeHHs C YYETOM HMEIOIIMXCSl PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BapHAHThI PELICHUM ¢ y4€TOM HOBOM MH(OpMALINH.

CaMOKOHTpPOJIb:

BJIQJIETh CHOCOOAMM CaMOINPOBEPKH, CAaMOKOHTPOJS TMpoliecca U pe3ysibTaTa pelIeHUs
MaTeMaTHYeCcKOM 3a/1auu;

NPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PEIICHUH 33]]a4l, BHOCUTHh KOPPEKTHUBBI
B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJAEHHBIX OIIMOOK, BBIBIEHHBIX TPYAHOCTEH;
OLICHHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU MOCTABJIEHHOM LI U YCIOBUSM, OOBACHATH
IOPUYUHBI  JOCTIDKEHUS WM  HEJOCTHXKEHMs IIeJIM, HaXOAUTh OIIMOKY, JaBaTb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

ITpenMeTHBIE pE3yabTaThl OCBOECHHS IMPOTPAMMBI 0 MAaTEMaTHKE MPEJCTABIEHBI 110 TOAAM
oOyueHusi B paMKaXx OTJEIbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus», «BeposSTHOCTb U CTaTUCTHKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA» B 5-6 KIACCAX
INOACHUTEJIbBHAS 3AIINCKA

[IpuoputeTHBIME LIEIAMU O0yUEHUSI MaTeMaTHKE B 5—6 Kilaccax SBISIOTCA:

IPOAOIDKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHMYECKHX TMOHATUN (YMCIIO, BEIMYUHA,
reoMmerpuueckas  (Qurypa), oOeclneyuBaOUUX  MPEEMCTBEHHOCTh U TNEepCIeKTUBHOCTh
MaTEeMaTHIECKOro 00pa3oBaHus 00yJarOIIUXCS;

pa3BUTHE WHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaroUIMXcsl, MMO3HABATEIbHON
aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUHN, MHTEpPECA K U3YUEHUIO MaTEMaTHKH;

noJiBe/icHuEe OOydaroluXcsi Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEMaTHKU U OKPYKAIOLETO MUPA;

dbopMupoBaHre (QYHKIMOHAIBHOW MAaTeMaTH4YeCKOW TIpPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKUe OOBEKTHI B PEalIbHBIX JKU3HEHHBIX CUTYAIUSIX, IPUMEHITh OCBOCHHBIC YMEHHS IS
pelleHrs MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, HMHTEPIPETUPOBATH IOJYYECHHBIE pPE3yJIbTaThl U
OLICHHUBATh UX HAa COOTBETCTBUE MPAKTUUECKON CUTYaIUH.

OcHOBHBIE JMHHHM COJAEpXaHUS Kypca MaTeMaTHKU B 5—6 kiaccax — apudmerudeckas u
reOMETPHYECKasi, KOTOPhIE Pa3BUBAIOTCS IMApaJUICTbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JAPYroi, a B TECHOM KOHTAaKTe M B3auMOJeHCTBHUH. Takxke B
Kypce MaTeMaTHKU IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl U ONMCATEIbHONW CTATUCTUKH.

W3ydenue apupmMeTHUecKoro MaTepraia HaYMHAETCSl CO CUCTEMAaTU3allud U Pa3BUTHS 3HAHUH O
HATYpaJbHBIX YHCIIAX, MOJYYCHHBIX HAa YpPOBHE HayalbHOro o0mero obOpasoBanus. [lpu sTom
COBEpIICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH U (HOpMHpOBaHHE HOBBIX TEOPETHMUECKUX 3HAHUUN
COYETAeTCSI C PA3BUTHUEM BBIUMCIUTEIBHOW KYJIBTYPHl, B YaCTHOCTH C OOy4YEHHEM IPOCTEHIINM
nprueMaM TPUKHIKH M OLEHKH pe3yabTaToB BBIYUCICHUN. M3ydeHwe HaTypadbHBIX YHUCEl
IpoJoJKaeTcs B 6 Ki1acce 3HaKOMCTBOM C HaYaJIbHBIMU ITOHATUSMU TEOPUU JEIUMOCTH.

Hauano m3ydeHus: OObIKHOBEHHBIX M JECSATUYHBIX JIpoOei OTHECeHO K 5 Kilaccy. JTO NepBbIi
3Tal B OCBOEHUM JApoOei, KOorja MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM MJI€SIMU, NOHATUSAMU TEMBI.
IIpu »TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0Oeil B IMOJHOM 00BbeMe MpPEIIIECTBYET H3YUYEHUIO
JECSITUUHBIX APOOEH, UTO 11eJ1ecO00pa3HO ¢ TOUKU 3pEHUS JIOTUKH U3JI0KEHUsI YUCIOBOM IMHUY, KOTAa
IpaBUjIa JEUCTBUH C JECATUYHBIMU APOOSMH MOXHO OOOCHOBAaTh YK€ M3BECTHBIMU aJrOPUTMAMU
BBITIOJIHEHUST JIEUCTBUH ¢ OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JECATUYHBIMHU JIPOOSIMU
pacIIMpUT BO3MOXKHOCTHU JIJIsl TOHUMAHUSI 00Y4aroIUMHKCS MPUKIIAJHOTO MPUMEHEHHsI HOBOW 3aIlKcH
IIPU U3YyYEHHUH IPYTUX MPEIMETOB U MPU MPAKTHUECKOM HcHoiab30BaHuu. K 6 Kiaccy oTHeCeH BTOpoi
3Tall B UW3y4eHUM JApoOeil, TJae MNPOMCXOIUT COBEPIIEHCTBOBAHHE HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHus JpoOeil, OCBOEHHWE HOBBIX BBIYMCIUTENIBHBIX AJITOPUTMOB, OTTAUMBAHUE TEXHUKH
BBIUMCIICHUH, B TOM 4YHCJIe 3HAUEHHH BBIPAXKEHUH, COAEp)KAIMX M OOBIKHOBEHHBIE, U JIECATHYHBIC
IpoOu, YCTaHOBJIEHHME CBSI3€M MEXJy HUMH, PACCMOTPEHHE NMPHUEMOB pellleHus 3aaad Ha Apoou. B
Hayaje 6 Kjacca MNPOUCXOIUT 3HAKOMCTBO € IOHSTHEM IIPOLIEHTA.

Oco0eHHOCThIO M3y4YEHHS MOJOKUTENIbHBIX M OTPHUIATENbHBIX YHCEN SIBISIETCA TO, YTO OHHU
TaKXKe€ MOTYT paccMaTpuUBaTbCs B HECKOJIBKO JTamoB. B 6 kijacce B Havajge H3y4YEHHUS TEMBI
«[lonoxurensHple M OTpULIATEIbHBIE YHCNa» BhlAenseTca noarema «llenble uymcna», B pamMkax
KOTOpPOH 3HAKOMCTBO C OTPHUIATEIbHBIMM YHCIAMH U JCHCTBUSMHU C TMOJIOKUTEIBHBIMH U
OTpPULATENIbHBIMU YHUCJIaMU IPOUCXOAUT HAa OCHOBE COAEPKATENBbHOTO MOAXOAA. JTO TO3BOJISET Ha
JOCTYITHOM YPOBHE IO3HAaKOMHTH OOYYaroIMXCs MPAaKTUYECKH CO BCEMH OCHOBHBIMHU TOHSTHUSMHU
TE€MBbI, B TOM YHCJI€ U C [IpaBUJIaMU 3HAKOB IPH BHINIOJHEHUH apudmeTuyeckux AecTuil. M3zyuenue
panMoHaNbHBIX YKced OyIeT MPOJO0KEHO B Kypce ainredpsl 7 Kiacca.

[Tpu oOyueHuUM pelIeHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHONB3YIOTCS apupMeTHYeCKHe
npuemMsl pemieHus. [Ipu oTpaboTKe BBIYMCIMTEIBHBIX HABBIKOB B 5—6 KiaccaX paccMaTpUBarOTCS
TEKCTOBbIE 3aJlauM CJIENYIOIIMX BUJOB: 3a/ladl Ha JABI)KEHUE, HAa YacTH, Ha MOKYNKH, Ha padoTy U
MIPOU3BOIUTENILHOCTh, HAa IMPOLEHTHI, HA OTHOWIEHHUS U mponopiuu. OOydaromuecs: 3HAKOMSTCS C
MpueMaMy perieHusl 3a1a4d mepedopoM BO3MOXKHBIX BapHAHTOB, ydarcs paboTaTh ¢ MH(OpMaiuen,
MPEJCTAaBICHHOM B (hopMe TaOJIUI] HITH TUarpaMM.



B  mporpamme  ydeGHOoro kypca «Marematukay — IMpeayCMOTPEHO  (HhOpMHUpPOBAHHE
MPONEIEBTUUECKUX anreOpandeckux IpeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO YHCIA B
3aBUCHMOCTH OT MaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS MOCTEIICHHO. ByKBEeHHAs! CHMBOJIMKA IITMPOKO
MCTOJIB3YEeTCsl MPEKIE BCETro IS 3aMCH OOIINX YTBEP)KACHHUN U MPEATIOKESHUN, POPMYIT, B YACTHOCTH
JUIS1 BBIYMCIICHNSI TEOMETPHUCCKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YHCIIA.

B nporpamme yueOHOro kypca «MaremaTHKa» MpEACTaBICHA HArisAHas TIeOMETpus,
HamnpaBJiCHHAsT Ha pa3BUTHE OOpa3sHOTO  MBIIIICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHHH,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHBIM JTall B U3YYEHUU T€OMETPUH, KOTOPHIH OCYIIECTBISAETCS HA
HAIJAJHO-TIPAKTUYECKOM YPOBHE, ONMPAETCS Ha HaIIAJHO-00pa3sHOe MBIIUICHHE O0yJarOIIMXCH.
Bbonpmas POJIb OTBOAMUTCA HpaKTHHCCKOﬁ ACATCIIbBHOCTHU, OIIBITY, 3KCICPUMCHTY, MOJACIHMPOBAHHIO.
OOyyaromyecsi 3HAKOMSTCSI ¢ TEOMETPUYECKUMH (PUTypaMH Ha IUIOCKOCTH M B NPOCTPAHCTBE, C MX
NPOCTEUIIMMU KOH(UTYpalusMu, ydarcs M300pakaThb UX Ha HEJIMHOBAHHOM W KJeT4yaTtoil Oymare,
paccMaTpuBalOT MX HpPOCTEHIIME CBOWCTBA. B mpomecce m3ydeHHs HariIsgHONH T€OMETPHM 3HAHHS,
MOJTyYeHHbIE O0YYarOIMMUCS HAa YPOBHE HAYAJIBHOTO OOIIEro 0O0pa3oBaHMS, CHUCTEMATU3UPYIOTCS U
pacHIMpPSIOTCS.

CornmacHo yueOHOMYy IuIaHy B 5-0 KjaccaX HW3y4aeTcsd WHTEIPUPOBAHHBIA IpEeaMeET
«Maremartukay, KOTOPbIi BKIIIOYaeT apu(METUUECKUI MaTeprual U HarsIHYI0 TEOMETPHIO, a TaKKe
IMPOINCACBTUYCCKHUEC CBCACHU U3 aJIFe6pI)I, 3JIEMEHTHI JIOTUKH M Hadaja ONHCaTeILbHON CTATUCTHKH.

OO1ee yncIo YacoB, PEKOMEHIOBAHHBIX JJIs U3ydeHHsl MaTeMaTtuku, — 340 yacoB: B 5 kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 gacoB (5 4acoB B HEZEINIO).
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COJAEP)KAHUE OBYYEHUA
S KVIACC

HarypanbHble ync/ia 4 HyJIb

Harypanpaoe ymcno. Psg Harypanpabix uncen. Yucno 0. M3o0paxeHune HATypadbHBIX YHCET
TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM ) MPSMOM.

[To3unmonHas cucrteMa cuuciaeHus. PuMckas Hymepanus Kak mpuMep HEMO3ULMOHHON CUCTEMBI
cuuciieHus. [lecaTnuHas cucreMa CUUCIEHUS.

CpaBHeHUE HATypalbHBIX 4HCEN, CPaBHCHHE HATypallbHBIX uncend ¢ HyineMm. CrnocoObl
cpaBHeHUsA. OKpyIJIeHHE HAaTypAJIbHbBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHMCEN, CBOMCTBO HYJs IPU CIIOKEHHUU. BplunmTaHue kak JeHCTBUE,
o0paTHOE CIIOKEHUI0. YMHOKEHUE HATYpaJIbHBIX YHCEJl, CBOWCTBA HYJIS U €IUHULBI IPU YMHOKEHHUU.
Jlenenne Kak JAeWCTBUE, OOpaTHOE yMHOKEHHIO. KOMITIOHEHTBHI NEHCTBUH, CBSI3b MEXIYy HHMHU.
[IpoBepka pesyinbTarta apudmeTrueckoro aeicTBus. IlepemecTurensHoe U coUeTaTeNbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI ¥ YMHOXEHUS, PACPEICTUTEIIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnons3oBanue OyKB [Uisi 00O3HAu€HUSI HEM3BECTHOIO KOMIIOHEHTa U 3allUCU CBOWCTB
apuMeTHIeCKuX EHCTBUH.

Jenutenn m KpaTHblE YHMCIA, Pa3jOKEHHE Ha MHOXHUTENU. [IpocTble M cOCTaBHBbIE 4MCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c octaTkoM.

Crenensb ¢ HaTYpaJIbHBIM [MOKA3aTeIeM. 3alliCh YUCIa B BUAE CYMMBbI Pa3psiAHbIX CIaraeMblX.

YucnoBoe BbIpaxeHue. BplunclieHME 3HAYEHUN YMCIOBBIX BBIPAKEHUH, MOPSAOK BBINOIHEHUS
nerctBuid. Mcnonp30BaHWE NpPHU BBIUMCICHUSAX IEPEMECTHTEIIBHONO M COYETaTEIbHOIO CBOMCTB
(3aKOHOB) CJIOKEHHUS U YMHOXKECHHS, PACIIPEACIIUTETLHOTO CBOMCTBA YMHOKECHHSI.

Apoon
[IpencraBienne o ApodM Kak croco0e 3amucu YacTh BenuduHbl. OOBIKHOBEHHBIE JIPOOH.

[IpaBuiibHbBIE U HenpaBWIbHbBIE ApoOu. CMmemanHas Ipo0k, PeICTaBIeHUE CMEIIaHHOW 1po0u B BUE
HEeMpaBUWJIbHOM poOM W BBIJENIEHHE LIEJI0M YacTH YuClia M3 HelnpaBWIbHOW Ipolu. M3o0paxeHue
npoOell ToukaMW Ha YHCIOBOM TmpsiMod. OcHOBHOE CBOMCTBO napoOu. CoxpalieHue IpoOeid.
[TpuBenenue npodu k HoBoMy 3HaMeHaTemnto. CpaBHeHHE Jpoleit.

CrnoxeHue W BbIUMTAaHUE ApoOeil. YMHOXKEHUE U JelieHue apo0ei, B3auMHOOOpaTHBIE APOOH.
HaxoxzaeHue 4yacTy 1enoro 1 1eIoro 1o €ro 4acTy.

Hecsatuunas 3anuch aApoOeil. [lpencraBieHue aecaTHYHOW ApoOM B BHUAE OOBIKHOBEHHOM.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YMCcI0BO npsiMoii. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmernueckue JeHUCTBUS C JECATUUHBIMU 1po0siMu. OKpyTiieHUe AeCATUYHBIX Ipo0eit.

Pemenne TeKCTOBBIX 3a71a4

Pemenune TeKCTOBBIX 3a7au apuMeTHUecKUM criocodom. Pemenue nornueckux 3anad. Pemenue
3a/1a4 IepedbopoM BCeX BO3MOXKHBIX BapraHTOB. VICIIOIb30BaHNe MPHU PEIICHUH 3a1a49 TAOJIHI] K CXEM.

Pemienne 3amau, copepikalux 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI: CKOPOCTh, BpeEMH,
paccTostHue, IIeHa, KOJMYECTBO, CTOMMOCTh. EJWHUIIBI HW3MEpPEHHUs: MacChl, 00beMa, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTU. CBSA3b MEXIY €AMHUIIAMU U3MEPEHUSI KAXKI0W BETUYNHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BUIE TAOIUII, CTOIOYATHIX TUATPAMM.

Harusanas reomerpus

Harnsgnele npencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYT' OJIBHUK, OKPY>KHOCTb, KpYyT. YT01. [IpAMOMN, OCTpPBIN, TYIION U pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpUYECKHE €IUHULBI JUIMHBL. JJIMHA JIOMaHOM, IEPUMETP MHOIOYTIOJbHHUKA.
N3mepenne v NoCTpOCHHUE YIJIOB € IMIOMOILBIO TPAHCIIOPTUPA.

Harnsinuele mpexacraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK, NPSMOYTOJIBHUK,
KBaJ[paT, TPEYTOJIbHUK, O PaBEHCTBE (UTyYp.
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N3o0paxenune ¢uryp, B ToM uucie Ha kierdatoi Oymare. IloctpoeHue koHpurypamuii us
qacTeil MpsiMoi, OKPYKHOCTH Ha HEJIMHOBAaHHOM U KJeTyaToii Oymare.
Hcnonb30BaHue CBOMCTB CTOPOH U YIJIOB NMPSMOYTOJbHUKA, KBapaTa.

[Tnomanp NpsAMOYrojabHUKAa U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX W3 MPSAMOYIOJbHUKOB, B TOM
yucie Guryp, n300paxeHHbIX Ha KJieT4aToi Oymare. EMWHUIBI H3MepEeHUs TIIOIIATH.

Harnsaneie npencTaBieHnus 0 IPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN Mapajuleienumnes,
KyO, MHOrorpaHHuku. M3o0paxkeHue MpoCTEHIIMX MHOTOIPaHHUKOB. Pa3BepTku kyba u
napaenenunena. Co3nanue Mojenel MHOTOTPAHHUKOB (M3 Oymaru, NPOBOJIOKHM, TUIACTUIIMHA WU
npyrux wmatepuanoB). OObeM NpPSMOYrOJIBHOTO Napajuienenunena, Kyba. EauHunbl u3zMepeHus
o0beMa.

6 KJIACC

HarypajbHble ynciia

Apudmernueckne JeHCTBUS C MHOTO3HAYHBIMM HATYpaJbHBIMM 4HcIaMH. UYHCIOBbIE
BBIPAXKEHUS, TOPSNIOK ACHCTBUM, HCHOJIb30BaHUE CKOOOK. lcmosib3oBaHue  IpU BBIYMCICHUSX
[IEPEMECTUTENIBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKEHHMS W YMHOXCHHS, PacHpelelIuTe]bHOrO
cBoiicTBa yMHOXkeHUS. OKpyIJieHUE HaTypaIbHbIX YHCEN.

Jlenutenu W KpaTHbIE YMCIlla, HAUOOJIBLIMKA OOIIMI JeNuTeNlb M HauMEHblIee o0llee KpaTHOe.
JlenuMocTh CyMMBI M IPOU3BEACHUS. JleleHne ¢ OCTaTKOM.

Apoon
OObIkHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apobeii. CpaBHeHHE H

yrnopsiaouuBaHue apobeil. Penenne 3a1au Ha HaXO0XAEHUE YAaCTH OT LIEJIOr0 U LIEJIOro MO €ro YacTH.
JlpoOHOE 4nciIo Kak pe3ynbTaT jeneHus. [IpencraBienue necsITUYHON ApoOH B BUJE OOBIKHOBEHHON
IpoOu M BO3MOKHOCTH IPEACTaBIIEHUS OOBIKHOBEHHOW IpoOM B BHJE AECITUYHOM. JlecsiThuuHbIe
apoOu M MeTpudeckas cuctema Mep. ApudMmeTndeckue NeHCTBHS M YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHomienue. JleneHue B JaHHOM oTHomEeHUH. MaciuTad, nponopuus. [Ipumenenne nponopiuii
IIPU pEIICHUH 3a/au.

[TonsiTue mpoueHTa. BblunMcineHue NpoLEHTAa OT BEIMYMHBI M BEJIWYMHBI IO €€ IPOLIEHTY.
BoipaykeHue mpoLEHTOB JECATHUYHBIMH ApoOsimu. PerieHuwe 3agady  Ha MpOLEHTHL. BeipaxkeHue
OTHOILICHUS BETUYHH B IIPOLEHTAX.

IHosn0xuTEIBHBIE M OTPULATEIbHBIE YHCJIA

[TonoxxurenbHble W oTpuLaTenbHble uucia. Llenble unciaa. Moaynb uucna, reoMerpuyeckas
UHTEpIpeTanust MOAyias uucia. F3oOpakeHue dmcen Ha KOOPAMHATHOM mpsMoil. UYucrnoBsie
npoMexxyTku. CpaBHeHue umcel. ApudMeTHdecKue JIeHCTBUS C TIOJOXKHUTEIbHBIMUA U
OTPULIATENLHBIMU YHCIIAMH.

[IpssMmoyronpHasi cucTeMa KOOpAWHAT Ha TUIOCKOCcTH. KoopawHaThl TOYKM  Ha IJIOCKOCTH,
abcuucca u opaunara. [loctpoeHue Touek u GuUryp Ha KOOPAUMHATHOM MIOCKOCTH.

bBykBeHHbIE BBIpaKeHHU S

[Ipumenenue OykB Ui 3alUCH MaTeMaTHMYECKUX BbIpaXXeHUH U npepioxeHuil. CpoiicTBa
apupMeTHyeCKuX JelcTBUN. ByKBeHHbIE BBIpaXEHHUS W YHMCIOBBIE I10JCTAaHOBKU. byKBeHHBIE
PaBEHCTBA, HAX0XK/ICHHE HEM3BECTHOIO KOMIIOHEHTA.
®opmyiiel, GopMyIIBI IEPUMETPA U IJIOLIAIU MPSMOYTOJIbHUKA, KBaJapaTa, 00beMa napaiesenumnena
u Kyoa.

Pelnenne TeKCcTOBBIX 327124
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Pemenne TeKCTOBBIX 3a/1a4 apudmeTrdeckuM criocobom. Pemenne morndeckux 3amad. Permenue
3a/1a4 mepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3amau, comepkaliux 3aBUCUMOCTH, CBS3BIBAIONIMX BEIIMYHUHBI: CKOPOCTh, BpEMs,
paccrosiHue, IeHa, KOJTUYeCTBO, CTOMMOCTD, MTPOU3BOIUTEIBHOCTD, BpeMs, 00beM paboThl. EauHUIIBI
W3MEPEHMS: MacChl, CTOMMOCTH, PACCTOSHHS, BPEMEHH, CKOpOCTH. CBs3b MEXKIYy CIUMHHUIIAMHU
1/13MepeH1/151 Ka)I(I[Oﬁ BCJIIMYHUHBEI.

Pemenue 3amad, CBS3aHHBIX C OTHOIICHHEM, MPOMOPIMOHAIBHOCTHIO BEJIIMYWH, MPOIEHTAMU;
peleHre OCHOBHBIX 33a7a4 Ha Jpo0Ou U MPOIEHTHI.

OueHka W TNPUKHUAKA, OKpyriieHue pesynbrata. CocTaBliecHHE OyKBEHHBIX BBIPOKEHUU IIO
YCIIOBHIO 33]1a4H.

[IpencraBnenure MaHHBIX C MOMOIIBIO TaOHIl U quarpamMm. CToj04aTeie AUarpaMMbl: YTCHHUE H
IIOCTpPOEHHUE. UTeHHE KPYrOBBIX AUarpaMM.

Harasignasi reomerpust

Harnsuele npezacraBieHuss o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3aumHOe pacnosio)keHHMe JIByX IpAMBIX Ha  IJIOCKOCTH, IApajuIeIbHBIE  IPSAMBIE,
NepIeHIUKYIIApHbIE NpsMble. M3Mepenue paccTosiHUI: MeX1y ABYMsI TOUKaMH, OT TOUYKHU J10 IPSIMOH,
JUIMHA MaplLIpyTa Ha KBaJApaTHOM CETKe.

W3mepeHne M NOCTPOCHHUE YIJIOB C TIOMOIIbIO TPAHCHOPTHpA. Buabl TpeyroibHUKOB:
OCTPOYIOJIbHBIM,  NPSAMOYrOJbHBIH,  TYNOYIOJNbHBIM,  paBHOOEIPEHHBIH,  PaBHOCTOPOHHMM.
YeTbIpexXyroJbHUK, NPUMEPHI YETHIPEXYTOJIbHUKOB. [IpsIMOYrosbHMK, KBajapar: HCIOJIb30BaHUE
CBOWCTB CTOpPOH, YIJIOB, JuaroHaieil. M3oOpakeHue reomerpuueckux (Uryp Ha HEIMHOBAHHOMN
Oymare C HCIIOJIb30BaHUEM [TUPKYIIS, TMHEHKH, YTOJIbHHKA, TpaHcnopTupa. [locTpoeHns Ha kiueTyaToit
Oymare.

[lepumerp MHoroyronbpHuka. lloHsrtue miomaan QUrypsl, €IUHUIBI HW3MEPEHUS IUIOIIAJIH.
[TpubnuxenHoe u3MepeHue Iuomaan Guryp, B TOM yucie Ha KBajapaTHOH cerke. IlpubnmkeHHoe
M3MEpEeHUe JUTMHBI OKPY>KHOCTH, IJIOLIAJAN Kpyra.

CuMMeTpHs: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsnuele npeacTaBieHHus O MPOCTPAHCTBEHHBIX (Urypax: mapauienenuresa, KyO, mpusMma,
nupaMmza, KOHyC, IWIMHAp, map u chepa. M3o0pakeHne mpocTpaHCTBEHHBIX (uryp. Ilpumepst
pa3BepTOK MHOTOTPaHHUKOB, IMIMHIApPA U KoHyca. Co3/laHie MoeNeil MpoCTpaHCTBEHHBIX GUryp (U3
Oymaru, NMpoBOJIOKH, IUIACTHJIMHA U JApYrux marepuanoB). [loHarue oObeMa, eAUHHIBI W3MEpPEHUS
oobema. O0beM IPSAMOYTOJIBHOTO Mapajulesenunenaa, Kyoa.
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INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpPaMMbI y4eOHOro Kypca K KOHI[y OOydeHus B 5
KJ1acce.

Yucna v BoIYMCTICHUS

[lonnmate W TOPaBWIBHO YHOTPEOJSATh TEPMUHBI, CBA3aHHBIE C HATypalbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOSMH.

CpaBHMBaTh M yHOpSAJOYMBATH HATYpPaJbHBIE YMCIA, CPAaBHMBATh B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOW (YHCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €W YHCIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH HA KOOPJUHATHON (YMCIIOBOM) MPSIMOM.

Bemonusate apudmernueckue ASHCTBUS C HATypajJbHBIMU YHUCIAMH, C OOBIKHOBEHHBIMU
JpOOSIMU B POCTEUIINX CITydasiX.

BbINONHATE TPOBEPKY, TPUKUIKY PE3YJIbTATA BHIYUCICHUM.

OxpyrisTh HaTypajibHbIEC YHCIIA.

Pemenne TekcToBBIX 32124

Pemate TekcTOBBIE 3amaud apu(METHYECKHM CIOCOOOM U C MOMOIIBI0 OPraHU30BAaHHOTO
KOHEYHOIo nepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemare 3amaum, conepkaliyue 3aBUCHUMOCTH, CBS3bIBAIOIIME BEIHMYHUHBI: CKOPOCTb, BpeMs,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKueE 3aIIUCH, CXEMbI, TaOJIUIIbI, 0003HAUEHUS MTPU PEILICHUH 3a7ay.

[Tonb30BaThCs OCHOBHBIMM E€AMHMIIAMM H3MEPEHMS: LIEHbI, MacChl, PacCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPaXKaTh OJTHU €IMHUIIbI BETUYUHBI Yepe3 JIpyTrHe.

W3Bnekarp, aHaIW3UPOBaTh, OLEHUBAaTh HMH(QOpMAIMIO, IMPEACTABIEHHYIO B Tabiuue, Ha
cTos04aToi JuarpamMMe, MHTEPHIPETHPOBATh NPEJCTaBICHHbIE JAaHHBIE, UCIOJIb30BATh JaHHbIE NPHU
pelIeHnn 3a1au.

Harasignasi reomeTpust

[Tosnp30BaTbcs IEOMETPUYECKMMM IOHATHSAMH: TOYKa, NpsMas, OTPe30K, Jyd4, Yrodi,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaNTE mTpUMEpPHl OOBEKTOB OKPYKAIOLIET0 MHUpPA, HMEIMMX (HopMy HU3yuEHHBIX
reOMETPUUYECKUX PUTYP.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBA3aHHYH0 €  YyIVIAMU:  BEpIIMHA  CTOpPOHA, c
MHOTOYT'OJIbHUKAaMU: yToJl, BEPILIMHA, CTOPOHA, TUaroHallb, C OKPYKHOCTbIO: pauyc, AMAMETP, LIEHTP.

N300pakaTh M3y4deHHBbIE reoMeTpuuecKkrue (Urypbl Ha HEIMHOBAHHOW W KjeTdyaTroil Oymare c
MTOMOLUIBIO HUPKYJIIS U IUHEHKH.

HaxoauTe AnuHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C TOMOIIBIO JIMHEWKH, CTPOUTH
OTPE3KH 3a/IaHHOM JITMHBI; CTPOUTH OKPYXHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHMKA, KBajpara JUlsl MX IOCTPOCHMS,
BBIUYHCIICHUS IUIOIIAN U TEPUMETpa.

Bbuucnare mepuMeTp W IUIOIAAb KBajapaTa, MPSIMOYroJbHHMKA, (DUTYP, COCTaBIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHucIie (GUTYp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tosb30BaTbCs OCHOBHBIMU METPUYECKUMU E€AMHUIIAMU U3MEPEHUS JUIMHBI, IIJIOLAAN; BBIPaXKaTh
OJIHU €IMHULIbI BEIMYMHBI Yepe3 APyTHE.

Pacno3naBare mapamnenenunesn, KyO, MCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO T'paHsb,
M3MEepeHus, HAXOIUTh U3MEPEHHUS Napajuiesenuneaa, Kyoa.

Bobuucnare ob6beM kyOa, mapaienenunesa MO 3aAaHHBIM HM3MEpPEHHSIM, I10JIb30BaThCs
eAMHUIIAMU U3MEPEHHs 00bheMa.

PemaTts HecnoXHblE 3a7aud Ha M3MEPEHHE TE€OMETPUYECKUX BEJIMYMH B IPAKTHUECKUX
CUTYyallHsX.
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[IpenMeTHbIe pe3yibTaThl OCBOGHHS MPOrpaMMbI y4eOHOro Kypca K KOHIly oOyueHuss B 6
KJj1acce.

Yucnaa v BoIYUCTIEHUS

3HaTh W MOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3IUYHBIMUA BUJAMHU YUCENl U CIIOCO0AMH HUX
3aIKCcH, IEPEXOTUTH (€CITH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCTIA K APYTOM.

CpaBHHBATh U YIOPSIOYMBATH IIEJIBIC YNCIIA, OOBIKHOBEHHBIC U JICCATHYHBIC APOOH, CPAaBHUBATH
YHCIia OJJHOTO U Pa3HBIX 3HAKOB.

BeImonHsATe, coueTass yCTHbIE W IUCHMEHHBIC TIPUEMBI, apU(PMETUYECKHE JCHCTBHS  C
HATypaJIbHBIMU U [IEIBIMHA YUCIIaMU, OOBIKHOBCHHBIMH U JIECATUYHBIMU JIPOOSIMU, TIOJOKUTEITBHBIMU H
OTPHIIATEIIEHBIMU YHCIIAMHU.

BbIyncnsaTh 3HAYEHUs YMCIOBBIX BBIPAKCHHI, BBIMOJIHATH NMPUKHUIKY W OIEHKY pe3yiabTaTa
BBIUUCIICHUH, BBIOJHATH IPEOOpPA30BAHUS YHUCIOBBIX  BBIPAKCHUH Ha OCHOBE CBOICTB
apuMeTnyecKux IeHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOUINM €1 YHCIOM U H300pakaTh
qHclia TOYKaMU Ha KOOPJAMHATHOW MPSIMOM, HAXOAUTh MOIYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSAMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJAWHATAMH 3TOM TOUKH.

OKpyTJISTH HEJbIe YHCIIa M ISCATUIHBIC IPOOH, HAXOIUTh IPUOIMIKEHUS YHUCE.

YucsioBble U OyKBEHHbIE BbIPAKEHUSI

[Tonnmate U ynoTpeOasaTh TEPMHUHBI, CBI3aHHBIE C 3alIMCHI0 CTENICHH YUCIA, HAXOAUTh KBaApaT U
KyO 4Kclia, BEIYHCIATh 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTEIICHH.

[lonb3oBaTbcs TpU3HAKaAMU JEIMMOCTH, PACKIAaAbIBaTh HATypajbHbIE YHCIA HA MPOCTHIC
MHOKUTEIIH.

ITonp30BaThCs MacIITAOOM, COCTABIIATH MPOTIOPIIUU U OTHOILICHUS.

Hcnonb3oBare OyKBBI i 00O3HAYEHHS YMUCEN TPH 3alMCH MATEMaTUYECKUX BBIPAKECHHM,
COCTaBJATh OYKBEHHBIC BBIpOKEHUS KM (OPMYIbI, HAXOAUTh 3HAUEHUS OYKBEHHBIX BBIPAXKECHHI,
OCYIIECTBJISII HEOOXOIUMBIE TMOJCTAHOBKH M MpeoOpa3oBaHusi. HaxonuTh HEU3BECTHBIH KOMITIOHEHT
paBEHCTBa.

Pelnenue TeKCTOBBIX 33124

Pemate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(PMETHUUECKUM CIIOCOOOM.

Pemate 3amaum, cBsi3aHHBIE C OTHOILIEHHUEM, MPONOPLUHUOHAIBHOCTHIO BEJIWMYMH, MPOIEHTaMH,
pemaTh Tpu OCHOBHBIE 3a7a41 Ha IPOOU U TIPOLICHTHI.

Pewate 3amaum, coaepkaline 3aBUCMMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIHMYeCTBO, CTOMMOCTb, POU3BOIUTEILHOCTH, BpeMsi, 00beMa paboThl, HCTIOIb3YS
apudmernueckue  JEHCTBUS, OIEHKY, NPUKUAKY, TOJb30BAaThCS  €IUHUIAMH  HU3MEpPEHUs
COOTBETCTBYIOIINX BEJIUYHUH.

CocTaBnsTh OyKBEHHBIC BBIPAXKEHHS 110 YCIOBHIO 33a4H.

W3Bnekars wHOpMaIuio, TPEACTABICHHYIO B TaOJWIAX, HAa JIMHCHHOW, CTOJIOYATOW WIIH
KpYroBOil JIuarpamMmax, WHTEPIPETUPOBATH MPEICTABICHHBIC aHHBIC, WCIOJB30BaTh JTaHHBIC MPH
pelieHuy 3a1ad.

[TpencraBisiTh MHPOPMAIIHIO C TOMOIIBIO TAOIUII, THHEHHON U CTONOYATON AMArpaMM.

Harusanas reomerpus
[IpuBoauTe, mnpuUMepbl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIMHUX (OpMy H3YyYEHHBIX
TeOMETPHUECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PAaBHBIX M CHMMETPHUYHBIX (UTYD.
N300paxarh ¢ MOMOILBIO LHUPKYJS, JUHEHKH, TPAaHCTIOPTUpPA HAa HEIIMHOBAaHHOW U KJETYaTOU
Oymare U3y4eHHbIE IUIOCKUE TeOMeTpuieckrue GUrypsl 1 KOHPUTYpaluu, CHMMETPUYHBIE (PUTYPBHI.
[Tonb30BaThCA TEOMETPUUECKUMHU TOHSATHUSMHU: PAaBEHCTBO (GUTYp, CUMMETpPHs, HCIOIb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCb CUMMETPHUHU, LICHTP CUMMETPHUHU.
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Haxonuth BEIMYMHBI YIJIOB U3MEPEHUEM C IMOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHOMI
BEJIMYMHBI, [10JIb30BAThCS IPU PELIEHUU 33Ja4 I'pagyCHOM MEpOH YIJIOB, paclio3HaBaTh HAa YepTEXk,ax
OCTPBIid, MPSIMO, pa3BEPHYTHIN U TYNOH YTJIbI.

BoruncnsaTe 1uiMHY JIOMaHOH, IEPUMETP MHOIOYTOJIbHHKA, 110J1b30BaThCs €IMHULIAMU U3MEPEHUS
JUIHBI, BBIPAXKATh OJHU €IMHUIIbI U3MEPEHUS JJIMHBI Yepe3 Ipyrue.

Haxonuth, ucnonp3ysi uepTeKHblE MHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMS TOYKaMH, OT
TOYKHU J0 NMPSAMOM, JJIMHY IIyTH HA KBAJAPATHOU CETKE.

Boraucnare miomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCTIONIb30BaTh pa30ueHNE Ha
NpSMOYTOJIbHUKH, Ha paBHble GUTYpbl, JOOCTpauBaHUWE A0 MPSMOYTOJbHUKA, I0JIb30BATHCS
OCHOBHBIMM €MHUILIAMU U3MEPEHHUs IUIOIIAU, BEIPAXKaTh OJHU €IMHULIBI U3MEPEHUS IO Yepe3
Ipyrue.

Pacno3naBate Ha MOAENSAX M H300paXEHUSAX NHPAMHUIy, KOHYC, MMIMHJIpP, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEpILIKMHA, peOdpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIETYaTOW Oymare mpsMOYTOJIbHBIN Mapajieenue.

Bbraucnsate 00beM NOpSIMOYTOJIBHOTO MapaiieNienuiena, KyOa, IOJIb30BaThCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemate HecnoxkHbIE 3a/layd Ha HAXOXKJEHUE TIE€OMETPUYECKMX BEJIMYMH B IMPAKTUUYECKUX
CUTYalUsIX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
Ne HaumeHoBaHue pa3zaena KoaunvecTBo| OcHOBHOE coep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
n/m__| (temsl) Kypca 4acoB
1. HarypanbHble uncna. 43 Jecaruunas cucrema Yurath, 3aNMCHIBATH, CPABHUBATh HATYpaJbHBIC YHWCIIA;

JleficTBUA ¢ HaTypaIbHBIMU
4yyucIaMu

cuucieHus. P HaTypanbHbIX
qyuces.

Hatypanbnsbiii paa. Yucio 0.
HarypanbHble unciia Ha
KOOPJIMHATHOMU IIPSIMOM.
CpaBHeHHE, OKpYTJIEHHUE
HATypaJbHBIX YHCEL.
Apudmerndeckue 1eHCTBUS C
HaTypaJbHBIMU YHCIIAMH.
CBoiicTBa HYJIS IIPU CIIOKEHUU
Y YMHOKE€HHH, CBOWCTBA
€IUHHULIBI [IPY YMHOXKXEHHH.
IlepemecturensHOE U
COYETATEIBbHOE CBOWCTBA
CIIO’)KEHUS U YMHOKECHUS,
pacIpeIenuTebHOE CBOMCTBO
YMHOXeHHUS. Jlenurenn u
KpaTHBIE YKCIIA, PA3JIOKEHHUE
YHCIla HA MHOKHUTENH.
JleneHue ¢ ocTaTKOM.
[IpocTeie u cocTaBHBIEC YHCIIA.
[Ipusnaku genumoctu Ha 2, 5,
10, 3, 9. Crenenn ¢
HaTypaJbHbIM [1I0KA3aTEJIEM.
YucrioBbIE BBIPAKEHNS,
MOPAIOK ercTBui. Pemenue
TEKCTOBBIX 3a/1a4 Ha BCE
apudmeTnyecKue AeWCTBUS,

npepjaratb M 00CYKAaTh C€HOCOOBI  YIIOPSIOYMBAHMS
gyucen. M300paxkarh KOOpIMHATHYIO IPsAMYyH0, OTMe4aTh
YyCJIa TOYKAMU HA KOOPAMHATHOM MNpAMOH, HAXOAMTh
KOOpJMHATHI TOYKH.

HccnenoBarh cBoiicTBa HaTypajgbHOro psna, uucen 0 u 1
IIPY CJIO’KEHUU U YMHOXKEHUU.

Hcnoab3oBaTh NPaBHIO0 OKPYTJIEHUS HATypaJIbHBIX YHUCEIL.
BoinoyHATs apudmernyeckne AeiicTBUS C HaTypaJIbHBIMU
YUCJIAMH, BBIYUCIAATH 3HAYEHUS YHCIOBBIX BBIPAXKECHUH CO
CKOOKamu u 0e3 CKOOOK.

3anuchiBaTh IpPOMU3BEACHUE B BHUJAE CTENECHU, YHUTATh
CTEIICHW, HCIOJb30BATh TEPMHUHOJIOTHIO (OCHOBAaHHE,
MI0Ka3aTelb), BBIYUCIAATH 3HAYeHUs1 cTerneHell. BoInoaHATh
NPUKHIKY M OIEHKY 3HAuY€HUN YHCIOBBIX BBIPAKEHUH,
npegjaratTb WM NPHUMEHSITb  NPHEMbl  NPOBEPKH
BBIYMCIICHU.

Hcnoab3oBaTth NpH BBIYUCIAECHHAX IEPEMECTUTEIBHOE U
COYeTaTeIbHOE  CBOWCTBA  CIIOXKEHUS U YMHOXCHWS,
pacupenenuTeIbHOe CBOMCTBO YMHOXKEHUS; (POPMYITHPOBATh
U TNPUMEHSITh MNpaBWJIAa [peoOpa3soBaHUS  YHMCIOBBIX
BBIPQXEHUI Ha OCHOBE CBOICTB apu(METHUYECKUX IEHCTBUIA.
HccaenoBarb 4KCIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTb M
000CHOBBIBATh T'MIIOTE3bl, (hopMyIMPOBATH 0000IEHUSA U
BBIBOJbI II0 pe3ylbTaTaM IIPOBEACHHOIO HCCIIEIOBAHUS.
@®opmMy/IMpPOBaTh ONpedeJIeHUs JEIUTENsd W KpaTHOro,
Ha3bIBATh JICJIUTEIM M KpaTHbIE YHCIA; Paclo3HABATH
IIPOCTBIE W COCTaBHbIE 4ucaa; (OPMYJIHPOBATH 7|
NPUMEHATh MNPU3HaKW Jenumocth Ha 2, 3, 5, 9, 10;
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Ha IBUKCHHUC U IOKYIIKH

NPUMEHATh AJTOPUTM DA3J0KEHHUsS 4YHUCIA HaA IPOCTHIC
MHOJKWTEIHM; HAXOAUTH OCTAaTKU OT JEJICHHUS M HEIOJHOE
4acTHOE.

PacniozHaBaTh HCTUHHBIE U JIOKHBIC BBICKAa3BIBAHHUA O
HaTypaJbHBIX  4YMCJIAX, MPUBOAUTHL  IPUMEPbI u
KOHTPIIPUMEPBI, CTPOMTH BBICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAHUM O  CBOMCTBAxXx  HATypajbHBIX  YHCEI.
KoncrpyupoBars MareMaTH4YecCKHEe IPeIJI0KEHHSA C
ITIOMOILBIO CBA30K |, «HIIN», «ECIH. .., TO...».

Pemats TexcToBbIE 3a7auM  apUPMETHUYECKUM CHOCOOOM,
HCI0JIL30BATh 3aBUCHMOCTH MEX/y BEITMYMHAMHU (CKOpPOCTb,
BpeMs, pacCcTOsIHHME; I1I€Ha, KOJIMYECTBO, CTOMMOCTb U JIp.):
aHAJIM3HPOBATL U OCMBICJMBATBL  TEKCT  3aJa4H,
nepeopMy/IMpoOBaTh YCIOBHE, H3BJEKATh HEO0XOAUMBIE
JIaHHBIE, YCTAHABJMBATh 3aBUCHUMOCTH MEXKJY BEIMYUMHAMU,
CTPOHUTH JIOTHYECKYIO LIETIOYKY PACCYKICHUN.
MoaeanpoBaTh X0/ pEUICHUS 3a/a4d C ITOMOIIBI PUCYHKA,
CXEMBI, TAOJIUIEL.

IIpuBoanTh, pa3duparh, OLEHHBATH PA3JINYHBIE DPELICHUS,
3aIMCH PEIEHNUN TEKCTOBBIX 3a/a4.

Kputnuecku OLICHUBATD MIOJIY4YEHHBIN pe3ynbTar,
OCYLIECTBJATh CaMOKOHTPOJIb, MPOBEPSAss  OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMThb OIINOKH.

Pemars 3agaun c nomouiplo mnepedopa BCeX BO3MOXKHBIX
BapHaHTOB.

3HAKOMHTBCS € HCTOPHE pa3BUTHsI apU(PMETHKU.

Harnsannas reometpus.
JInHUM Ha TIIIOCKOCTH

12

Touka, mpsmasi, OTpE30K, JIy4.

Jlomanas.

W3mepenue nimHbI OTpe3Ka,
METPUUYECKNE EIUHUIIBI
W3MEpEHUs AJTUHBI.
OKpy>KHOCTb U KpYT.
[IpakTuueckas pabora
«ITocTpoenue y3opa u3

Pacno3naBarthb Ha yepTekax, pUCyHKaX, ONUCHIBATD,
UCIIOJIb3YS] TEPMUHOJIOTHIO, U H300PakaTh C IOMOIIIBIO
YEPTEIKHBIX UHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIy4,
YIOJ1, IOMaHYyH0, OKPYKHOCTb.

Pacno3zHaBaTh, NPUBOAMTH PUMePbI 00BEKTOB PeaIbHOTO
MUpa, UMEIOLINX (GOPMY U3yUEHHBIX (QUTYp, OLEHUBATh UX
JIMHEWHBIE pa3MEPBI.

Hcnoab30BaTh JIMHEMKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
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OKpYy>KHOCTEN». YTO0. [Ipsimoi,
OCTpBI, TYIIOH W pa3BEPHYTHII
yrasl. I3mMepenue yrios.
[IpakTuueckas pabora
«IIocTtpoenue yrios»

JUISI IOCTPOEHUS U U3MEPEHUS: H3MEPATD JITIMHY OTpe3Ka,
BEJIMYMHY YIJIa; CTPOMTh OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATh LIUPKYJIEM PaBHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTb 33JaHHOT'O pajinyca.
N300pakaTh KOHQUTYPALIMU TEOMETPUIECKUX PUTYD W3
OTPE3KOB, OKPY>KHOCTEH, X YaCTEl Ha HEJIMHOBAHHOU U
KJIeT4aToi Oymare; nmpeajaratb, ONMChIBATH U 00CYKIATH
CI0Co0bI, AJITOPUTMBI [IOCTPOEHUS.

Pacno3naBath U U300pakaTh HA HEJIMHOBAHHOW W KJIETYATOU
Oymare mpsiMOid, OCTPBIN, TYIOM, Pa3BEPHYTHIN YIJIbL;
CPAaBHUBATDb YIJIbI.

BbI4ucasiTh JJIMHBI OTPE3KOB, JTOMaHbIX.

ITonnMaTp ¥ MCIOIB30BATh NIPH PellIeHUM 32124
3aBHCUMOCTH MEXy €MHULAMU METPUUYECKON CHCTEMBbI Mep;
3HAKOMHUTBCH C HE METPUUYECKUMU CUCTEMaMU MeEp;
BBIPAXKATH JJIMHY B Pa3IMYHbIX €MHULAX U3MEPEHUS.
HcceaenoBarh Gurypsl 1 KOHGUTYpAIHH, UCTIONB3YS

111 (POBbBIE PECYPCHI

OOBIKHOBEHHBIE IPOOH

48

Hpo0s. [IpaBuiibHbIE U
HeMpaBWIbHBIE IPOOH.
OcHOBHOE CBOWCTBO 1pOOH.
CpaBuenue npobeit. CrnoxxeHue
Y BBIUMTAHUE OOBIKHOBEHHBIX
npoOeit. CMmenanHas 1po0b.
YMHOKEHUE U JETIECHNE
OOBIKHOBEHHBIX JIPOOEii;
B3aUMHO OOpaTHBIE 1poOH.
Pemenne TekcTOBBIX 3aj1a4,
conepxammux 1poou. OCHOBHBIE
3amaun Ha Apobu. [Ipumenenue
OYKB JUJIs 3aITUCH
MaTeMaTHUYECKUX BBIPAKCHUN U
MIPEIIOKEHU N

MopenupoBarth B rpaduieckoit, npeaMeTHol popme, ¢
IIOMOUIBI0 KOMIIBIOTEPA MTOHATHSI U CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aIMCHIBAThH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaaratb, 000CHOBBIBATH M 00CYKIATh CIIOCOOBI
YIOPSIOYUBAHUS JpOOEH.

N300paxaTh 0OBIKHOBEHHbIE IPOOM TOUYKaMU Ha
KOOpJAMHATHOM NPSMOI; HCNOJIb30BaTh KOOPAHHATHYIO
MPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aNIMCHIBATH € IOMOIIbIO 0yKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHON APOOU; HCMOJIb30BATH OCHOBHOE
CBOWCTBO JpoOU A1 COKpaleHust JpoOeit ¥ MpUBeIeHUS
JpoOr K HOBOMY 3HAMEHATEITIO.

IIpeacTraBasATh CMEIAHHYIO JpoOb B BU/I€ HEMPABMIBHOM U
BBIICTISATH 1I€JIYI0 YacTh YKCiIa U3 HeMpaBUIbLHON ApOOH.
BoinoaHATh apudMeTnyecKue 1eiicTBU ¢ 0OBIKHOBEHHBIMHU
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Ipo0siMU; NPUMEHATH CBOCTBA apU(PMETUIECKUX ICHCTBUN
JUIS pallMOHAIN3a1H BIYMCICHU.

BBINOTHATL NPUKUIAKY M OLIEHKY pe3yJIbTaTa BEIYMCICHUN;
NpeLIaratb ¥ NPMMEHATH NPHEMbl IPOBEPKH BbIYMCIICHUN.
IIpoBoauTH MCCIETOBAHUSI CBOICTB IpO0eH, onupasch Ha
YHCIIOBbIE SKCIIEPUMEHTSHI (B TOM YHCIIE C IIOMOLIbIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3BIBAHUS O
po0siX, NPUBOAUTH IPUMePbI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAaHUM.

PemiaThb TEKCTOBBIC 3a71a4H, COJIEpIKAIINE IPOOHBIE TaHHBIE, U
3a/1a4y Ha HaXO0XJIECHNE YaCTHU LEJIOT0 U LIEJIOrO 110 €T0 YacTH;
BBISIBJIAITh UX CXOJACTBA M Pa3/IM4Ms.

MopenupoBaTh X0 pELICHUS 33Ja41 ¢ IOMOIIbIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IIpuBoanTsh, pa3sdnparb, OLEHUBATH PA3JIMYHBIEC PELLCHUS,
3aIIMCH PELICHNUH TEKCTOBBIX 3a/a4.

Kpurnyecku oneHMBaTh [TOJIYYEHHBIN pe3yibTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, ITPOBEPsIst OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLINOKH.

3HAKOMHTBCS C HCTOPUEH pa3BUTH apU(PMETUKU

Harnsanas reomerpust.
MHOroyroiabHUKH

10

MHOroyrojabHuKH.
YeTsIpexyroybHUK,
MPSIMOYTOJIBHUK, KBaJpaT.
[IpakTuueckas padbora
«IlocTpoenue npsMOyroJpHUKa
C 3aJJaHHBIMU CTOPOHAMHU Ha
HEJIMHOBAHHOW Oymarey.
Tpeyronsuuk. [Inomans u
MIEPUMETP NPSAMOYTOJbHUKA U
MHOT'OYTOJIbHHUKOB,
COCTABJICHHBIX U3
MPSIMOYTOJIbHUKOB, €IMHUIIbI
n3mepenus wiomaau. [lepumerp

OnuceiBaTh, HCMOJb3Y TEPMHUHOJIOTHIO, H300PakKATh C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYrOJIbHHUKH.

IIpuBoanTH NpPUMepPHI 0OBEKTOB PEATTLHOTO MUPA,
UMEIOIUX (OpMy MHOTOYTOJIEHUKA, IPSIMOYTOJIbHHKA,
KBaJipaTa, TPEYrojibHUKa, OLlEeHUBATH UX JINHEIHbIE
pa3zMepsl. BBIYHCIATB: IEPUMETP TPEYTOJILHUKA,
MPSIMOYTOJIbHUKA, MHOTOYT'OJIbHUKA; IJIOIIAb
MpsIMOYTOJIbHMKA, kBaapaTa. M300paxkarTs
OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE U TYNOYTOJIbHbIE
TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIeT4aTol Oymare KBajipar u
IPSIMOYTOJIBHMK C 33/IaHHBIMM JUIMHAMH CTOPOH.
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MHOTI'OYT'OJIbHUKA

HccaenoBars cBoOiicTBA IPSAMOYTOJbHUKA, KBAIpaTa IMyTEM
IKCTICPUMEHTA, HaOII0ICHUS, U3MEPEHUS, MOJCIIMPOBAHNS,
CpaBHMBATh CBOMCTBA KBaJApaTa U NPsIMOYTOJIbHHKA.
KoncTpyupoBars MaTeMaTH4eCKUeE MPEAT0KEHUS C
MOMOIIIBIO CBS30K «HEKOTOPHBIY, «1t000i». Pacno3naBaTh
HMCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O MHOTOYTOJIbHHUKAX,
NMPUBOJUTH NPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBarsb 3aBUCUMOCTD IUJIONIAIN KBAIpaTa OT JJIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOICTBA KBAAPaTHON CETKU JJIsl TOCTPOCHUS
¢duryp; pa3duBaTh NPSIMOYroJIbLHUK HA KBAJPATHI,
TPEYTOJIbHUKHU; COCTABJIATH QUTYPHI U3 KBAIpaTOB U
PSIMOYTOJIEHUKOB M HAXOAWTh UX TUIOIIA/h, pa30MBaTh
(burypsl Ha MPSIMOYTOJILHUKU U KBAaJPaThl U HAXOTUTH UX
IUIOIIA b,

Bripaxkath BeIMUMHY IJI0MIAM B PA3IUYHBIX €AMHULAX
M3MEPEHUSI METPUYECKOM CUCTEMBI MEP, IOHUMATh H
HCI0JIb30BATH 3aBUCUMOCTH MEXKTy METPUUYECKUMHU
€IUMHULIAMU U3MEPEHHUS TUIOLLA .

3HAKOMUTBCS ¢ MPUMEPAMU PUMEHEeHUs TUIOMAIN |
[IEpUMETPA B IPAKTUYECKUX CUTYaLIUSX.

Pemars 3a1a4u U3 peanbHOM KU3HU, NPeAJaratb u
00Cy/1aTh pa3JIn4HbIe CIOCO0BI PEIICHUS 3a/1a4

JlecsiTuunbie IpooH

38

JecsituuHas 3anmuch ApoOeit.
CpaBHEHHE TECATHYHBIX
npobeii. JleiictBus ¢
JECSTHYHBIME JIPOOSMHU.
OxpyrieHue JecsITHIHBIX
TpoOei.

Pemenne TekcTOBBIX 3314,
conepxammx apoou. OCHOBHBIE
3aJauu Ha ApoOu

PemiaTh TEeKCTOBBIE 3ajjauu, co/leprKallue IpoOHbIe JaHHbIE, U
Ha HaxO0’KJICHNE YaCTH LIEJIOTO U L[EJIO0T0 M0 €ro 4acTH;
BbIAIBJIITh UX CXOJACTBA U Pa3/INYH.

MoaeanpoBaTh X0/ pELICHUS 33/1a4 C IOMOLIbIO PUCYHKA,
CXEMBI, TaOJIHILIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHBIE PEIICHUS,
3aIIUCH PELICHUN TEKCTOBBIX 3a/a4.

OnepupoBaTh JpOOHBIMHU YHCIAMU B PEAIbHBIX KU3HEHHBIX
CUTyalusX.

Kpurnyecku oneHMBaTh MTOJIYYEHHBIN pe3yibTarT,
OCYILIECTBIISATh CAMOKOHTPOJIb, IIPOBEPsIst OTBET HA
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COOTBCTCTBUC YCIIOBUIO, HAXOJUTH OH_II/I6KI/I.
3HAKOMMTBLCSI ¢ HCTOPHE pa3BUTHS apHU(PMETUKH

Harnsannas reomerpus. Tena

u uUrypsl
B IIPOCTPAHCTBE

Mmuororpanauku. M3o00paxenue
MHOTOTpaHHUKOB. Moenu
MPOCTPAHCTBEHHBIX TEIL.
[IpsimoyronbHbIN
napasiesnenumnes, Kyo.
PazBepTku kyba u
napauiesienunesa.
[MpakTHueckas padoTa
«Pa3BepTka KyOay.

O06Bem Kyba, IpSIMOYTOJIBHOTO
napaiesienumnesa

Pacno3HaBaTth Ha YepTeiKax, pUCYHKAX, B OKPYKaKOIEM

MHpe IPSIMOYTOJIBHBIN Mapauienenunesa, Kyo, MHOrOrpaHHHUKH,

ONMCHIBATD, HCIOJIb3Ysl TEPMUHOJIOTHIO, OLIEHUBATH
JMHEHWHBIE pa3MepBbl.
IIpuBoauTH NpUMePHI 00BEKTOB PEATHHOIO MUPA, UMEIOIINX
(bopMy MHOTrOrpaHHHKA, IPSIMOYTOJIBHOTO Napajuieenunesa,
KyOa.
M3o6paxars Ky Ha kieTuaToil Oymare. UceaenoBaTs
cBoiicTBa Ky0a, IPSIMOYTOJIBHOTO MapauIeyenuIe/ia,
MHOTI'OI'PaHHHUKOB, UCNIOJIB3Ys Mozenu. Pacnio3HaBaTh u
n300pakaTh pa3BepTKU KyOa U napajienenumnea.
MopaeaupoBath Ky0 1 napajienenunes u3 OyMaru u Npouux
MaTepUajIoB, 00bACHATH COCO0 MOJIETUPOBAHUS.
HaxoanTb u3mepenysi, BBIMMCIATH IUIOLIA/1b
MOBEPXHOCTH; 00BbEeM Ky0a, MPsIMOYTOJIBHOTO
napajiesienune1a; uccaeqoBaTh 3aBUCUMOCTb 00beMa Kyba
OT JUTMHBI eT0 pedpa, BBIABUTaTh H 000CHOBBIBATH
runore3y. Had.oaaTh U NPOBOANTH AHAJOTMHU MEXTY
MOHATHUSMH IIJIONIATN U 00BbeMa, TIEPUMETPa 1 TUIOIIA/IN
MOBEPXHOCTU. Pacmo3HaBaTh UCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUSI O MHOTOTPAHHUKAX, IPHUBOIAUTH MPUMePHI 1
KOHTPIPUMEDPHI, CTPONUTH BBICKA3BIBAHMA U OTPHUIIAHUS
BBICKa3bIBaHU. PemiaTh 3a1aum u3 peaibHON )KU3HU

[ToBTOpenue u o6o0IIEHNE

10

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
5 kjacca, 0000IIeHNe 3HAHUHI

BbryuciasaTs 3Ha4CHNS BBIPAKEHUN, COAECPKALIUX
HaTypaJIbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE IpO0H,
BBINOJIHATH MPEOOPA30BaHMS YU CEN.

Bb10upaTh cnocod cpaBHEHUs YKCEN, BBIYMCIECHUH,
NPUMEHSATH CBOMCTBA apu(pMETUYECKHX JICHCTBHMA

JUISL pAallMOHAJIM3ALMY BBIYUCIICHUH.

OcymecTBAATH CAMOKOHTPOJIb BHIIOJIHAEMBIX I€HCTBUN
Y CaMOIIPOBEPKY pe3ysibTaTa BelUMCIeHH. PemiaTh
3aa44 U3 PCAIBHON KU3HU, IPUMEHATH
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MaTeMaTU4ecKHe 3HAHUS JUJIS PEIICHUs 3a7a4 U3 IPyTux
y4eOHBIX TPEIMETOB.

Pematp 3a1aun pa3HbIMH clIOC00aMH, CPABHUBATH
CIoco0bI PelIeHUA 3a7]a4, BLIOUPATh PALIMOHAJbHBIH
crocod

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC

Ne HaumeHoBaHue pa3zaena KoaunvecTBo| OcHOBHOE coep:KaHue OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCH
n/m__| (temsl) Kypca 4acoB
1. HarypanbsHble yncna 30 Apudmernueckue TeUCTBUS C U 000CHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI, TPOU3BEACHUS:
MHOT'O3HaYHBIMU JIBYX YETHBIX YHCEJ, IByX HEUETHBIX YHUCIIE, YETHOTO U
HaTypaJbHbIMU YHUCIIAMH. HEYSTHOI'O YHCEl.
Hucnosele BeIpaxeHus, nopsaaok | HMceenoBaTb ¢BOMCTBA JIETMMOCTH CYMMBI U IIPOU3BEACHUS
JIEUCTBUI, UCIOIBL30BAHNE YHCel.
cko0ok. OkpyrieHue IpuBoaUTH NPUMeEPBI YKCEII C 3aJJaHHBIMA CBOMCTBAMM,
HaTypaJibHbIX uncen. Jenurenu Pacno3HaBaTh BepPHbIC U HEBEPHbIE YTBEPKACHUSA O
Y KpaTHBIE YHCIIa; HAauOOJIbIINN CBOICTBax 4UCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUSA C
OOIIMH NeNUTEIb U MOMOUIBI0 KOHTPIIPUMEPOB.
HauMEHbIIIee 00111ee KpaTHOE. KoncTpyupoBars MaTeMaTu4ecKue NMpeIi0KeHUs C
JlenumMocTb CyMMBI U IIOMOIIIBIO CBS30K «HY, «HIJINY, «ECIIH..., TO...». PemiaTth
npousBeneHus. Jlenenue ¢ TEKCTOBEIC 3a1a4M, BKIIOYAOIINE IIOHATHS ACIUMOCTH,
OCTaTKOM. apru(pMETHIECKUM CIIOCOOOM, UCITOIH30BaTh Mepedop Bcex
Pemenne TeKCTOBBIX 3a/1a4 BO3MOYHBIX BAPUAHTOB.
MogaeaupoBaTh X0 PELICHU 3a1a4U C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOJIUIEL.
IIpuBoauTh, pa3déupaTb, OEHMBATH PA3JINYHBIE PEIICHMUS,
3alMCH PEIIEHUI TEKCTOBBIX 3a/1ad4.
Kputnyecku oneHMBaTh MOJIYYEHHBIA pe3yIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, POBEPSIsi OTBET Ha
COOTBETCTBUE YCIOBUIO
2. Harmsigaast reometpust. 7 [TepieHaAUKYISIpHBIE TTPSMBIE. Pacno3naBarhb Ha yepTekax, pUCyHKAX Cliydau B3aUMHOTO

HpHMBIC Ha IIJIOCKOCTH

[TapamiensHble npsMBIE.
Paccrosinne mexny nByms
TOYKaMH, OT TOUYKH JO IIPSIMOH,
JUTMHA MaplIpyTa Ha KBaJgpaTHON
CEeTKE

PacroIO0KEHUS ABYX MPSAMBIX.
M300paxkaTh ¢ NIOMOLIBIO YePTEKHbIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOMW U KJIETYaTOW Oymare JiBe epeceKaroInecs
IpsIMbIE, JIBE MapalieNibHbIE MPSMBIE, CTPOUTH MPSMYIO,
NEPIEHIUKYISAPHYIO TaHHOM.

IIpuBoauTHL NpUMepPHI NAPAJUIETLHOCTH U
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIEHIUKYISPHBIE
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U IIapajuIeIbHbIE CTOPOHBI.

H300pamxaTh MHOTOYTOJIBHUKY C NTapaJIICIIbHBIMHU,
NEPIEHAUKYJIAPHBIMU CTOPOHAMU.

Haxoautp paccTossHHE MEXY IBYMS TOYKaMH, OT TOUKH 10
IIPSIMOM, JUIMHY ITyTH Ha KBaJAPAaTHOM CETKE, B TOM YMCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPChI

Hpobu

32

OObIKHOBEHHAs APOOb,
OCHOBHO€ CBOWCTBO JpO0OH,
cokpareHue n1pooeii. CpaBHEeHHE
U yIopsI0urMBaHue APOOEH.
JlecsiTuunbie 1podu 1
METpUYECKasl CHCTeMa Mep.
Apudmernueckue neicTBus C
OOBIKHOBEHHBIMH H
JECSITHYHBIME JIPOOSMHU.
OrtHomenwue. /lereHrne B JaHHOM
otHomeHunu. Macrrra0,
MIPOTIOPIIUS.

[lonsiTHE MpoLIEHTA.
Brruncnenue npouenra ot
BEJIMYMHBLI M BEJIHYUHEI 110 €€
TIPOLICHTY.

Pemenne TekCTOBBIX 3aJ1ad,
coJiep>KaluX ApoOH U MPOIEHTHI.
[IpakTuueckas padbora
«OTHOIICHHE ITTUHBI
OKPYXHOCTH K €€ THaMeTPy»

CpaBHMBATB U YNOPS/I0YUBATH JIPOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS JIpOOEH.

IIpeacTaBasATh IeCITUYHBIE IPOOU B BUI€ OOBIKHOBEHHBIX
JpoOeit 1 0OOBIKHOBEHHBIE B BUJIE IECTUYHBIX, HCIIOJIb30BATH
IKBHMBAJICHTHbIE NPeAcTABJeHNs APOOHBIX YHCET MPU UX
CPAaBHEHMH, ITPU BBIYMCICHUSAX.

Hcnonb3oBath ecaTUUHbIE 1poOU IpU Ipeodpa3oBaHuU
BEJIMYMH B METPUUYECKOM cucTeMe Mep. BhINOJIHATH
apudgmMeTnyecKue AeicTBUS C OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSAMU. BBIYMCAATH 3HaUCHMSI BHIPAXKECHUH,
coJiepKalinX OObIKHOBEHHbBIE U IECATUUHbIE 1pO0H,
BBINOJIHATH NpeoOpazoBaHus Jpoleii, BLIGUPATh c1oco0,
NPUMEHATH CBOICTBA apu(METUUECKUX JEHCTBUM JIst
palMoOHaIN3aU1 BEIYUCICHUN.

CocTaBJifITh OTHOILIEHUS U POIOPIUH, HAXOAUTH OTHOILLIEHUE
BEJIMYMH, AEIUTh BEJINYMHY B JAHHOM OTHOILECHHUH.

Haxoauth 3KcnepMMeHTANbHBIM IYTeM OTHOILIEHUE JJIMHBI
OKPYXKHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBath MacTad Kak OTHOILIEHUE BEJINYMH,
HAXOAUTh MacIuTab MiaHa, KapThl U BHIYUCIIATH PACCTOSHUS,
ucnoip3ys Macitad. O0bACHATD, YTO TAaKOE MPOILIEHT,
yIOTPeOIIATH 000POTHI PEUH CO CIIOBOM «IIPOLIEHTY.
BbipamaTh Npo1eHTH B Ipo0sSX U JpoOH B MPOLIEHTAX,
OTHOLIECHHE JBYX BEJIWYUH B IPOLICHTAX.

BbruncasTh MPOLEHT OT YKcia U YUCIIO 110 €ro MPOIeHTY.
Oxpyrasite IpoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHUS
YHCell.

Pemarhb 3a1a4M Ha 4YacTy, IPOLEHTHI, IPONOPLMH, Ha
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HaxoJIeHHue Jpo0u (IPOIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 110
ee 1pobu (MpoIeHTY), Ipodu (MPOIIEHTA), KOTOPBIA COCTaBISAET
OJ/IHA BEJIMYMHA OT IPYroMu.

IIpuBoanTH, pa3éuparb, OLEHUBATH PA3IMYHbIC PELLICHUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a7a4.

N3BiaexaTh nHPOPMAIIHIO U3 TAOIUIL U AHATPAMM,
WHTEPIPETHPOBATH TAOIMYHBIC TaHHBIC, OMIPEACIATh
HauOoJIbIlIee ¥ HAMMEHbIIee U3 MPEACTABICHHBIX JaHHbBIX

Harnsguas reomerpust.
Cummetpust

OceBas cuMMeTpusl.
LlenTpanbHas cuMMeTpusl.
[TocTpoeHne CHMMETPUYHBIX
¢buryp. [Ipaktuyeckas pabora
«OceBast CHMMETPHUSI».
CumMeTpusi B IPOCTPAHCTBE

Pacno3naBaTh Ha yepTekax U N300paKEHHUSIX, H300paKkaTh OT
PYKH, CTPOMTD C ITOMOIIBIO HHCTPYMEHTOB QUTYpy

(O0Tpe30K, TOMaHyI0, TPEYrOJbHUK, IPSIMOYTOJIbHUK,
OKPY)KHOCTB), CHMMETPUUHYIO JAHHOM OTHOCUTEIBHO MPSAMOH,
TOYKH.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKArOILEM MUpE.
MopaeaupoBath 13 Oymaru e (GUTrypbl, CHMMETPHYHBIC
OTHOCHUTEJIBHO MPSIMOM; KOHCTPYMPOBATh r€OMETPUYECKHE
KOH(HUTypaIyu, UCIIOJIb3YsI CBOHCTBO CHMMETPHUH, B TOM YHCIIE
C MOMOILBI0 LU(DPOBBIX PECYPCOB.

HccnenoBath cBOWCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIE C
CUMMeETpHEH, HCIIOJB3YsI SKCIIEPUMEHT, HaOIr0AeHuE,
MO/JICJINPOBAHUE.

O00CHOBBIBATD, ONPOBEPIaTh C IIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHHSI O CHAMMETPUU QUTYD

Beipaxkenus ¢ OykBamu

[Tpumenenue OyKB AJ1s1 3aITUCH
MaTE€MaTHYECKUX BBIPAKECHUN
U IIpeIIOKEHUN. byKkBeHHbIE
BBIPQ)XCHUSI W YHCIIOBBIE
IIOZICTAaHOBKU. bykBEeHHBIE
PaBEHCTBA, HAXO0XK/ICHHE
HEU3BECTHOI'O KOMIIOHEHTA.
DopMmysl

Hcnoab3oBaTh OyKBbI 11 0003HAUEHUS YUCET, TPU 3aITUCH
MaTeMaTHUYECKUX YTBEPKJIEHUH, COCTaBIATh OyKBEHHBIE
BBIPAKECHMUS 110 YCIIOBHIO 33J1a4H.

HccnenoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbruncasTs yncioBoe 3HaueHNE OYKBEHHOTO BBIPAXKEHUS ITPU
3aJJaHHBIX 3HAUYEHUSIX OYKB.

3anuceIBaTh (pOpMYyJIbI: IEPUMETPA U IIJIOIIATN
IIPSAMOYTOJIBHUKA, KBaAPaTa; JUIMHBI OKPY>KHOCTH, TUIOLIAAN
KpyTa; BHINOJHATH BHIYMCJIEHHUS 110 3TUM (HopMyIiaM.
CocTaBisiTh (hOpMYJIbl, BEIPKAIOIINE 3aBUCUMOCTH MEKIY
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BEJIMYUHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; LIEHA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTb, BpEMsl, 00beM pabOThI;
BBINOJIHATH BBIYMCIICHUS 110 3TUM popmynaM. HaxoauTh
HEU3BECTHbII KOMIIOHEHT apu(PMETHUECKOro AeicTBUS

Harmsnnas reomerpust. 14 YeTsIpexyrojJbHUK, IPUMEPHI M300pakaTh Ha HETMHOBAHHOW M KJIETYATON Oymare ¢
Durypsl Ha IIOCKOCTH YETBIPEXYTOJIBHUKOB. HCII0JIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
[IpssMOyTONBHUK, KBAAPAT: YETBIPEXYTOJILHUKU C 33JaHHBIMU CBOMCTBAMH:
CBOMCTBA CTOPOH, YIJIOB, C IapajuIeIbHBIMU, IIEPIEHANKYIISIPHBIMHU, PABHBIMH CTOPOHAMM,
JaroHaJIen. IPSIMBIMU YTJIAMHU U AP., PABHOOEPEHHBII TPEYrOJbHUK.
N3mepenue yrios. Buast IIpennarars 1 00CyK1aTh CNIOCO0OBI, AATOPUTMBbI IIOCTPOEHUS.
TPEYroJIbHUKOB. [lepumerp HccnenoBarth, UcIionb3ys SKCIIEPUMEHT, HAOJII0ICHUE,
MHOroyrojpHuka. Ilnomane MOJIEJIMPOBAaHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJIpaTa,
¢buryper. @opmyIisl iepuMeTpa pa30uBaTh Ha TPEYTOJIbHUKU.
U IJIOLIAAU IIPSMOYTOJIbHHUKA. O00CHOBBIBATD, ONIPOBEPIaTh C IIOMOIIBIO KOHTPIIPUMEPOB
[IpubnuxeHHoe usmepeHue YTBEPKJICHUS O NIPSIMOYTOJIbHUKE, KBAApaTe, paclno3HaBaTh
wiomanu ¢uryp. Ilpaktuyeckas | BepHbIC U HEBEpHBIE YTBEPKICHHUS.
pabota «Ilnomanp kpyra» H3mepsaTh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTHPA YIJIbI, B
TOM YHCJI€ B MHOIOYT'OJIbHUKE, CPABHUBATD YIJIbI;
Pacno3HaBaTh OCTpPbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIBL.
Pacno3znaBartp, H300paxaTh OCTPOYTOJIBHBIH,
MPSIMOYTOJIbHBIH, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH TPEYTOJILHUKHU.
BeryucasTs nepuMeTp MHOTOYroJIbHUKA, TUIOMIAAb
MHOT'OYTOJIbHUKA pa30MeHneM Ha IPSIMOYTOJIbHUKH, Ha
paBHbI€ (PUTYPBI, UCTIOIB30BAaTh METPUUECKUE €TUHUIIBI
U3MEPEHUS JJIMHBI U IUIOIIAIH.
Hcnonb3oBarh NpuOIMKEHHOE M3MEPEHUe IJIMH | IUIOMAAeH
Ha KJIeT4aTol Oymare, MpuOIMKEHHOE U3MEPEHHE JITUHBI
OKPY’KHOCTH, TUIOIIaJAHN Kpyra
ITonoxurenpHbIe 40 eneie uncna. Moayis yucna, IIpuBOAMTHL MPUMeEPBI UCIIOIB30BAHUS B PEATIbHOM JKU3HU

M OTPUIATCIIBHBIC YHCJIa

reOMETPUYECKAst
HMHTEpIIpETalus MOMYIIS.
HucnoBsle TPOMEKYTKH.
[TonoxxurenapHble U

MOJIOKUTENBHBIX M OTPULIATENbHBIX uncell. U300paxkarh
LIEJIBIE YMCIIA, TOJIOKUTENIBHBIE U OTPULIATEIILHBIE YHCIIA
TOYKaMU Ha YMCIIOBOM MPSAMO, HCIOJb30BATh YHCIOBYIO
NpAMYIO U1 cpaBHeHHs yncen. Il puMensaTs npaBuiia
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OTpHULIATENBHBIE YHCTIA.
CpaBHEHME NOJOKUTEIBHBIX U
OTPULIATENBHBIX YUCEI.
Apudmernueckue T1eUCTBUS C
MOJIOKUTEILHBIMU U
OTPULIATEIIbHBIMU YU CIIAMH.
Pemenue TeKCTOBBIX 3a/1a4

CpPaBHEHUS, YIIOPAA0YMBATH LIEJbIC YNCIIA; HAXOAUTH
MOJIYJIb YHCJA.

DopMyIHPOBATH MPABWJIA BEIYUCICHUS C MTOJ0KUTEIbHBIMU
W OTPUIATEIIbHBIMHA YUCIAMH, HAXOAUTh 3HAYEHUS YHCIIOBBIX
BBIPAXKEHHUI, COIEPKALLUX JECUCTBUSA C IMOJ0KUTEIbHBIMU U
oTpulaTebHBIMU YKciaMu. [IpuMeHsATh CBOMCTBA CII0KEHUS
Y YMHOXKEHHUsSI ISl IpeoOpa3oBaHus CyMM U TPOU3BEICHUN

HpeI[CTaBJ'IeHI/Ie JaHHBIX

[IpsimoyronbHas cucremMa
KOOpJWHAT Ha TUIOCKOCTH.
KoopauHaTe! TOUkH Ha
IUIOCKOCTH, abciiucca U
opauHara. Ctonbuareie u
KPYTOBBIE JUarpaMMEL.
[IpakTuueckas padota
«[TocTpoeHue nuarpamm.
Pemenue TeKCTOBBIX 3a/1a4,
coJiep Kallux JaHHbIE,
Mpe/ICTAaBJICHHbIE B TAONHIAX U
Ha zmarpaMMax

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHON
CHUCTEMBI KOOPJMHAT Ha TUIOCKOCTH, UCIIOIh30BaATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPJAMHATHOM MIOCKOCTH TOUKHU
1 QUTYPHI TI0 33JJaHHBIM KOOPJIMHATAM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurtarh cToN04YaThIC U KPYTOBBIE IHArpaMMBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTDH CTOIOYATHIE
JIarpaMMmel.

HUcnonb3oBars uHOpManMI0, IIPEIACTABICHHYIO B
Ta0nuIax, Ha IUarpaMmax sl pelIeHus] TeKCTOBBIX 3a7ad U
3a/1a4 U3 peanbHOU KU3HU

Harnsannas reomerpust.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONBHBIM
napajuiesenumnes, Kyo,
pu3Ma, IMpamMmujia, KOHYC,
HUITUHID, ap u chepa.
N3o0pakenue
MIPOCTPAHCTBEHHBIX (QUTYD.
IIpumeps! pazBepTOK
MHOTOTPaHHUKOB, [IUJIMHAPA U
koHyca. [IpakTnueckas pabora
«Co3manne Moenen
MIPOCTPAHCTBEHHBIX (PUTYDPY.
[TonsiTre o6beMa; e AMHUIIBI
u3Mepenus oorema. O6beM
MPSIMOYTOJIbHOTO
napajiesienunesa, Kyoa,

Pacno3znaBaTp Ha yepTeKax, pUCyHKaX, OMUCHIBATh IIMPaMULYy,
pU3MYy, WIHH]IP, KOHYC, IIap, H300pakaTh UX OT PYKH,
MO/JeJUPOBATh U3 Oymaru, MiIacTUIMHA, IIPOBOJIOKHU U JP.
IIpuBoanTH NpHMepbI 00BEKTOB OKPYKAIOIIETO MUPA,
UMeroIuX (HOpMbl HA3BaHHBIX TEJl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOPO, IPaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3yuarts, vcnonb3ys SKCIIEPUMEHT, HAaOJI0/IeHUE, U3MEpPEHUE,
MOJIETTUPOBAHUE, B TOM UHCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA Ha3BaHHBIX TEJl, BHISIBJIATH CX0JACTBA W Pa3JIMYHUA:
MEXy MUPaMUA0N U MPU3MOM; MEXy HIUIMHAPOM, KOHYCOM H
IapoM.

Pacno3HaBaTh pa3BepTKH Hapajiesenunena, Kyda, mpu3Msl,
NUpaMUJIbI, KOHYyca, IWIMHIPA; KOHCTPYHPOBATh JIaHHBIE
T€Ja U3 pa3BepTOK, CO3aBaTh MX MOJIEIH.
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¢bopmysl 00beMa

Co3naBaTh MoOJeJH MPOCTPAHCTBEHHBIX Quryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIp.)

N3mepsaTh HA MOJeAX: UTMHBI pebep MHOTOTPaHHUKOB,
JMaMeTp 11apa.

BoiBoauTh hopmMyay oObemMa IpSIMOYTOIBHOTO
napaesenunesa.

BoruucasaTs no gopmyiam: o0beM IpSMOYTOJIBHOTO
napajJiesenunea, Kyoa; ucroab30BaTh €ANHULBI U3MEPEHMUSI
00beMa; BBIYHCIASTHh 00BEMBI TEJI, COCTABJIICHHBIX U3 KYOOB,
napajuiesIenuIe/10B; pelaTh 3a1a4H C peajlbHbIMU JIaHHBIMU

10.

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3aIs

20

[ToBTOpEHME OCHOBHBIX
MOHATHH M METOJIOB KypcoB 5

1 6 KiaccoB, 0000IIeHHE
cUcCTEMaTU3alUs 3HAHUH

u

BourumcasiTh 3Ha4Y€HUS BBIPAXKEHUN, COAEPKAITUX
HaTypaJibHbIE, LIEJIbIE, I0JI0KUTENIbHbIE U OTPULIATEIbHBIC
YuCIa, OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, BBHITIOJIHSITH
npeoOpa30BaHMsI UMCEIT U BBIPAKEHUH.

Bri0upaTh cnocod cpaBHEHHS YUCENl, BEIUUCIICHUN,
NPUMEHATh CBOMCTBA apu(PMETHYECKUX ACHCTBUU JIA
panMoHAIN3allUY BHIYUCIICHH.

PemaTh 3a1aum u3 peajabHOU KU3HU, NPUMEHATH
MaTeMaTU4YecKHe 3HAHUSA JIJIS PEIICHUs 3a7a4 U3 IPYyTux
MPEAMETOB.

Pematy 3agauM  pa3HbIMH  cHOco0aMH, CpPaBHUBATh,
BBIOHPATH CIOCOOBI PELICHMS 3a1a4U.

OcyuiecTBIAATE CAMOKOHTPOJIb BBIIIOJIHIEMBIX ACUCTBUN U
CaMONIPOBEPKY pe3yiIbTaTa BEIUUCICHUN

OBLIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB Ha
NpaKkTHYecKue padoTbl

I[CCHTI/I‘IHaH CUCTEMA CUHUCJICHUS. PHI[ HaTypaJbHBIX YUCEII

I[CCSITI/I‘-IHaSI CUCTEMA CUHUCIICHUS. PSII[ HaTypaJIbHBIX YU CCJI

Harypanbsubiii psaa. Yucio 0

Harypansnsiii psia. Yucno 0

HarypanbpHble yncia Ha KOOPAUHATHOM MPSIMOi

HarypanbpHble yncia Ha KOOPAUHATHOM MPSIMOi

HarypasibHble 4nciia Ha KOOPAMHATHON NPSMOU

CpaBHeHI/Ie, OKPYIJICHHUC HATYPAJIbHBIX YNCCJI

OO NS0 IW N

CpaBHeHUE, OKPYIJIEHHE HAaTypaJIbHbIX YUCEI

10. | CpaBHeHue, OKpYIJICHHE HATYPaIbHbBIX YHCEI

11. CpaBHeHuE, OKPYIJIEHHE HAaTypaJIbHbIX YUCEI

12. | CpaBHeHue, OKpYIJICHHE HATYpalIbHbIX YHCEI

13. | Apudmernueckue 1eicTBUS ¢ HATYpAJIbHBIMU YHCIAMHU

14. Apudmernueckue NeiCcTBUs C HaTypaJlbHBIMU YHCIaAMU

15. | Apudmernueckue n1eicTBUS ¢ HATypaJIbHBIMU YHCIaMHU

16. ApudmeTrnueckue NeiCcTBUs C HaTypaJIbHBIMU YHCIAMU

17. | Apudmernueckue n1eiicTBUS ¢ HATypaJIbHBIMU YHCIaMHU

18. Apudmernueckue I1eMCTBUS ¢ HATYPaJIbHBIMHU YHUCIIAMU

19. ApudmeTnueckue NeicTBYs C HaTypaJlbHBIMU YHCIaMU

20. | CgolicTBa HyJs NPHU CIOKEHUH U YMHOXXEHUH, CBOMICTBa
€MHMIIBI IPU YMHOXKEHUHU

21. | CgolicTBa HyJs NPHU CIOKEHUH U YMHOXXEHUH, CBOMICTBa
€MHMIIBI IPU YMHOXKEHUHU

22. | IlepemecTuTenbHOE U COYETATEILHOE CBOWCTBA CIIOXKEHUS
Y YMHOXXEHHUS, paclpeieIUTEIbHOE CBOWCTBO YMHOXKEHHUS

23. | IlepemecTuTenbHOE U COYETATENLHOE CBOMCTBA CIOXKEHUS
Y YMHOXKEHHUS, paclpeieIUTEIbHOE CBOWCTBO YMHOXKEHHUS

24. | KontpospHas pabota «HaTypaipHble Unciia HHYIIbY

25. | Henmutenun W KpaTHbIE YHWCIIA, DPA3JIOKEHHE 4YHCIIAa Ha
MHOKUTENH

26. | [lenutenu W KpaTHbIE YHWCIA, DPA3JIOKEHHE YHCIA Ha
MHOKUTEH

27. | [lenutenu W KpaTHbIE YHWCIA, DPA3JIOKEHHE YHCIAa Ha
MHOKUTEH

28. JleneHnue ¢ ocraTkoM

29. JleneHue ¢ 0CTaTKOM

30. | IIpocThle ¥ cOcTaBHBIE YHCIA

31. | IIpocThie 1 cOCTaBHBIC YHCIIA

32. [Tpusnaku genmumoctu Ha 2, 5, 10, 3,9

33. Ilpusnaku genumoctu Ha 2, 5, 10, 3,9

34. YuciioBbIE BBIPAKEHHUSI; NOPSIOK JEHCTBUN

35. YUucnoBble BRIpAXKEHUS; HOPSIIOK AEUCTBUI

36. UwciioBbIe BRIPKEHUS; IOPSIOK JCHCTBUN

37. | Pemenne TEKCTOBBIX 3aJad Ha Bce apupMETHUYECKHE
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I[Gf[CTBHH, Ha IBUKCHHUC U MMOKYIIKHU

38. Pemenne TEKCTOBBIX 3amad Ha BCe apU(METHUYECKHE
JIECHCTBYS, HA IBUKCHHUE U TIOKYITKH

39. Pemenne TEKCTOBBIX 3amad Ha BCe apU(METHUYCCKHE
JIEHCTBYS, HA IBUKCHHUE U TIOKYITKH

40. Pemenne TEKCTOBBIX 3amad Ha BCe apU(METHUYECKHE
JEHCTBUS, HA IBUKCHHE U TIOKYITKU

4]. Pemenne TEKCTOBBIX 3amad Ha Bce apU(METHUYCCKHE
JICHCTBYS, HA IBUKCHHUE U TIOKYITKH

42. Pemenne TEKCTOBBIX 3amad Ha BCe apU(METHUYCCKHE
JICHCTBYS, HA IBUKCHHUE U TIOKYITKH

43. | KontponpHas pabora mo Tteme "HarypanbHble yucina |
HYJIb"

44, Touka, npsamasi, OTpe30K, Jy4. Jlomanas

45. | Usmepenue UIMHBI OTpe3Ka, METPUUYECKHE EIMHUIIBI
W3MEPEHUSs! ITTHHBI

46. | U3mepenue UIMHBI OTpe3Ka, METPUUYECKHE EAMHUIIBI
W3MEPEHUs! ITTHHBI

47. | OKpyXKHOCTb M KpYyT

48. | OKpYy>KHOCTb M KpyT

49. | Ilpaktuueckass pabora mo Teme "[loctpoenue y3opa u3
OKpYyXHOCTEI"

50. VYrou. IIpsMo#, OCTpBIN, TYIIOW U pa3BEPHYTHIN YIJIbI

51. VYrou. [IpsMoii, OCcTpslid, TyHOW U pa3BEPHYTHIN YIIIbl

52. W3mepenne yriios

53. W3mepenue yrios

54. W3mepenue yrios

55. | IlpakTuueckas pabota o teme "IloctpoeHue yrios"

56. | JpoOs. IlpaBuibHbIe U HENIPaBUIbHBIE IPOOH

S7. Jpo6b. [IpaBusibHbBIE 1 HENTPaBUIIbHbIE IPOOHU

58. | JpoO6s. IlpaBuibHble U HENIPaBUIbHBIE IPOOH

59. | HpoOs. IIpaBuiibHBIC M HEMPABUIIBHBIE TPOOH

60. | [poOs. IIpaBuiibHbIe M HEMPABUIbHBIE IPOOU

61. OCHOBHOE CBOMCTBO IpOOH

62. OCHOBHOE CBOMCTBO ApoOH

63. OCHOBHOE CBOMCTBO ApoOH

64. OCHOBHOE CBOMCTBO JIpOOH

65. | OcHOBHOE CBOICTBO IpoOU

66. | OcHOBHOE CBOWCTBO JIpoOH

67. | OcHOBHOE CBOICTBO IpoOU

68. | CpaBHenme apoOeit

69. | CpaBuenme apoOeit

70. | CpaBHenue apoOeit

71. CpaBHeHue apobeit

72. CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIPOOEit

73. CrioxeHue ¥ BEIUUTaHHE OOBIKHOBEHHBIX Ipo0ei

74. CrnosxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JIpO0eit

75. CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIPOOEit

76. CrioxeHue M BEIYUTaHHE OOBIKHOBEHHBIX Ipo0ei

71. CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JIPOOEit

78. Crio)xeHue ¥ BEIUUTaHHE OOBIKHOBEHHBIX IpOo0ei
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79.

CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JIPOOEit

80. CwmenranHas 1poob

81. | Cmemannas 1po0b

82. CwmenranHas 1poob

83. | KontponbHas pabota «CnoxeHue v BIYUTAHUE APOOe»

84. YMHOKEHHE H  JCJIICHHE OOBIKHOBEHHBIX  JIpoOeii;
B3aMMHOOOpaTHBIC ApoOH

85. YMHOXKEHHE U JIeJieHHEe OOBIKHOBEHHBIX  JIpOOEi;
B3aMMHOOOpaTHBIEC IpOOH

86. | YMHOXeHHME U JeleHHe OOBIKHOBEHHBIX  Jpo0Oeii;
B3aMMHOOOpaTHBIC IpOOH

87. YMHOXKEHHE W JIeJIeHHEe OOBIKHOBEHHBIX  JIPOOEH;
B3aMMHOOOpaTHBIC IpOOH

88. | YMHOXeHHMEe U JelieHHe OOBIKHOBEHHBIX  JpOOCii;
B3aMMHOOOpaTHBIC IpOOH

89. | YMHOXeHHWE U JelieHHe OOBIKHOBEHHBIX  JpOOeii;
B3aUMHOOOpaTHBIC IpOOH

90. | YMHOXeHHE U JelICHHe OOBIKHOBEHHBIX  JpOOCii;
B3aMMHOOOpaTHBIC IpOOH

91. YMHOXEHHEe ¢ JeleHHue OOBIKHOBEHHBIX  ApOOeii;
B3aMMHOOOpaTHBIC IpOOH

92. Pemenne TEKCTOBBIX  3amad, COACP)KAIIUX  APOOH.
OcHoBHBbIE 33J]a4d Ha J1po0u

93. Pemenne TEKCTOBBIX  3amgad, COACP)KAIIUX  APOOH.
OcHOBHBIC 3371a41 Ha APOOH

94. | PemieHne TEKCTOBBIX 3a/Jay, COAEpKAIIUX  JIPOOH.
OcHoBHBbIE 331a4d Ha JipoOu

95. | Pemienne TEKCTOBBIX 3a/ay, COAEpKAIIUX  JIPOOH.
OcHoBHBIE 331a4d Ha JipoOu

96. | PemieHne TEKCTOBBIX 3a/ay, COAEpKAIIUX  JIPOOH.
OcHoBHBbIE 33J1a4¥ Ha JipoOu

97. | Pemenne TEKCTOBBIX 3a/Jay, COAEpXAIIUX JAPOOH.
OcHoBHBIE 331a4i Ha JipoOu

98. Pemienne TEKCTOBBIX 3ajay, CcoJepKalMux  JIpoOHu.
OcHoBHBbIE 33J1a41 Ha JipoOu

99. Pemienne TEKCTOBBIX 3ajay, CoJepKalMx  JIpoOH.
OcHOBHBIE 3371a41 Ha ApoOHU

100. | PemreHne TEKCTOBBIX  3aJla4y, COJEPXKANUX  JPOOH.
OcHOBHBIE 3371a41 Ha ApoOHU

101. | Ilpumenenne OyKB JUIS  3allMCH  MaTeMaTHYCCKUX
BBIPAKECHUN U NPEUIOKEHUN

102. | Ilpumenenne OyKB JUIS  3allMCH  MaTeMaTHYCCKUX
BBIPAKECHUN U NPEUIOKEHUN

103. | KonrpossHas pabora mo reMe "OObIKHOBEHHBIE IpoOu"

104. | MHoroyronbHUKH. YeThIpEXYTOIbHUK, MPSIMOYTOJIBHUK,
KBaJIpaT

105. | MHOrOyroJibHUKH. YeThIpEXYTOIbHUK, TPSIMOYTOJEHUK,
KBaJIpat

106. | [Ipaktuyeckas  pabora 1o  Teme  "[locTpoeHue

MMpAMOYTOJIbHUKA C 3alaHHbIMHN CTOPpOHAMU Ha
HEJIMHOBAHHOM Oymare"
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107. | TpeyroiabHHUK

108. | TpeyronpHUK

109. | I[Tnomanp U HepUMeTp MPSIMOYTOJIbHHUKA U
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX W3 MPSMOYTOJIbHUKOB,
€MHHMIIBI I3MEPEHHUS TUIONIAIN

110. | ILmomanp u IEPUMETP MPSMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB, COCTaBICHHBIX U3 MPSMOYTOJIHHUKOB,
€IMHUIIBI I3MEPEHUS TIIOMIATN

111. | Ilnomanp u MIEPUMETP MPAMOYTOJIbHUKA u
MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3 MPSIMOYTOJbHHUKOB,
SMHMIIB I3MEPEHHUS TUIONIAIN

112. | TlepumeTp MHOTOYTOJIBHUKA

113. | TlepumeTp MHOTOYTOIBHUKA

114. | JecsatuyHas 3anuch ApooOeit

115. | JlecaTnuHas 3amuch ApooOei

116. | Jlecatuunas 3anuch Ipooei

117. | CpaBHeHUE AECATUUHBIX APOOCH

118. | CpaBHeHHE IECATHYHBIX TpoOe

119. | CpaBHeHUE AECATUUHBIX APOOCH

120. | CpaBHeHUE NECATUYHBIX APOOCH

121. | CpaBHEeHHE IECATHYHBIX IpoOei

122. | JleficTBHs C NECATUYHBIMHU APOOSIMU

123. | JleWicTBUS C TECATUIHBIMU JPOOSIMH

124, | JleficTBHsI C NECATUYHBIMHU APOOSIMU

125. | JleWicTBUS C TECATUIHBIMU APOOSIMH

126. | JleWicTBUS C TECATUIHBIMU APOOSIMH

127. | JleficTBUS C IECATUYHBIMU APOOSIMH

128. | JleWicTBUS C TECATUIHBIMHU APOOSIMH

129. | JlelicTBUS C IECATUYHBIMU APOOSIMH

130. | JleWicTBUSA C TECATUIHBIMU APOOSIMH

131. | JlelicTBuUS C IECATUYHBIMU APOOSIMH

132. | KonrponbHas pabota: «JlefcTBUS C  JECATHYHBIMHU
JIpOOsIMU»

133. | JlelicTBuUS C IECATUYHBIMU APOOSIMH

134. | JledicTBUS C TECATUIHBIMU APOOSIMH

135. | JlelicTBuUS C IECATUYHBIMU APOOSIMH

136. | JleWicTBUS C TECATUIHBIMU APOOSIMH

137. | JlelicTBUS C IECATUYHBIMU APOOSIMH

138. | JleWicTBUS C JECATUIHBIMH JPOOSIMHU

139. | JleWicTBUS C AECATUIHBIMH JPOOSIMHU

140. | JlelicTBUS C IECATUYHBIMU APOOSIMH

141. | OxpyrieHue 1ecITUYHBIX Ipodeit

142. | OxpyrneHue AecITUYHBIX ApoOeit

143. | OxpyrieHue AecITUIHBIX APOOei

144. | OxpyrneHue AecITHYHBIX ApoOeit

145. | PemeHne TEKCTOBBIX  3aja4, COJEPKAlIUX  JPOOH.
OcHoOBHBIE 33]1a4d Ha 1poOu

146. | PemeHue TEKCTOBBIX 3ajay, COJEPXKAIIUX  JPOOH.
OcHOBHBIE 33]]a4i Ha IpoOu

147. | PemieHne TEKCTOBBIX 3a/ad, COJAEpXKAIIUX  JIpoOH.

OcCHOBHBIE 3a71a4H Ha IpoOH
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148.

Pemienne TeKCTOBBIX  3a7ad, CoOAEpXKalMX JApoOu.
OCHOBHBIE 3371a4M Ha IpoOH

149. | PemieHne TEKCTOBBIX  3aJla4y, COJEPKAIIUX  JPOOH.
OcHOBHBIE 3371a4y Ha ApoOHu

150. | Pemienne TEKCTOBBIX  3aja4, COJEPXKAIIUX  JPOOH.
OcHOBHBIE 3371a4 Ha ApoOHu

151. | KonrpomasHas padora no reme "Jlecaruunsie qpodu”

152. | MHororpaHHUKH. N3o6pakenune MHOTOTPaHHUKOB.
Mogenu poCTPaHCTBEHHBIX TEII

153. | MHororpaHHUKH. N3obpaxxenune MHOTOTPaHHUKOB.
Mopenu NpoCTPaHCTBEHHBIX TEII

154. | IlpamoyronbHblil mapamnenenumnesn, kKyo. PazBépTku kyda
U Mapajuiesenuneaa

155. | IlpamoyronbHblil mapamnenenumnesn, kyo. PazBépTku kyba
U Mapajulesenumneaa

156. | Ilpakruueckas pabora mo reme "Pa3séprka kyba"

157. | O6BéM Kyba, IpSMOYTOIbHOIO NMapajuiesenumeaa

158. | O6BéM kyba, IPSIMOYTOJIEHOTO MapaJlIeICIHIIe A

159. | O6BéM Kyba, IpPSIMOYTrOJIbHOIO MapajuIeIenuIeaa

160. | O6BéM Kyba, IPSIMOYTOJIEHOTO MapalIeICITHIIe A

161. | [loBTOpeHNEe OCHOBHBIX IOHSATHH M METOIOB Kypca 5
Kjacca, 0000IIIeHre 3HAHUIH

162. | KonrponeHass pabora / Bcepoccuiickas mpoBepovHas
pabora

163. | [loBTOpeHre OCHOBHBIX IOHSATHH M METOIOB Kypca 5
KJ1acca, 0000IIeHEe 3HAHHUI

164. | [loBTOpeHNEe OCHOBHBIX IIOHSATHH M METOIOB Kypca 5
KJ1acca, 0000IIcHIE 3HAHMI

165. | [loBTOpeHre OCHOBHBIX IOHSATHH M METOIOB Kypca 5
KJ1acca, 0000IIcHE 3HAHMI

166. | [ToBTOpeHNEe OCHOBHBIX IOHSATHH M METOIOB Kypca 5
KJ1acca, 0000IIcHIE 3HAHMI

167. | IloBTopeHre OCHOBHBIX MOHSATHUH M METOJOB Kypca 5
Kjacca, 0000IIeHre 3HaHuI

168. | UToroBass KOHTpoJsbHAs paboTa

169. | [loBTOpeHNe OCHOBHBIX IOHSATHH M METOIOB Kypca 5
KJ1acca, 0000IIcHIE 3HAHMI

170. | TloBTOpeHHE OCHOBHBIX IIOHSATHH W METOJOB Kypca 5

Kjacca, 0000IIIeHrE 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME :170
U3 HUX YPOKOB, OTBE/IEHHBIX Ha KOHTPOJIbHYIO paboTy: 8
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6 KIIACC

Ne Tema ypoka KoJsnyecTBO yacoB Ha
n/n NpaKTHYecKue padoTsl

1. Apudmerndeckue JEHCTBUS c MHOTO3HAaYHBIMH
HATypaJbHBIMU YHCIIAMU

2. Apudmerndeckue JEHCTBUS c MHOTO3HAYHBIMH
HATypaJbHBIMU YHCIIAMU

3. Apudmerndeckue JEHCTBUS c MHOTO3HAaYHBIMH
HATypaJbHBIMU YHCIIAMU

4. Apudmernueckue  aeicTBus c MHOT'O3Ha4HBIMH
HATypaJbHBIMU YHCIIAMH

S. Apudmernueckue JEUCTBUSA c MHOTO3HAYHBIMHU
HATYpaJIbHBIMH YUCJIAMU

6. Apudmernueckue JEUCTBUSA c MHOTO3HAYHBIMHU
HATYpaJIbHBIMH YHCJIAMU

7. Yucioswle BBIPAXKEHUS, MOPSIAOK JIeHCTBUM,
HCITOJIb30BaHNUE CKOOOK

8. Hucnossle BBIPAKCHUS, MOPAAOK JENCTBH,
HCITOJIb30BaHNUE CKOOOK

9. Hucnossle BBIPAKCHUS, MOPAAOK JENCTBHH,
HCITOJIb30BaHNUE CKOOOK

10. Hucnossle BBIPAXKCHUS, MOPAOK JENCTBHH,
HCITOJIb30BaHNUE CKOOOK

11. YucnoBbie BBIPAXKEHUS, MOPSAOK JIENCTBUM,
MCIIOJIb30BaHNE CKOOOK

12. | Okpyrienune HaTypaNbHBIX YKCE

13. | Okpyrienne HaTypaNbHBIX YKCEN

14. | Okpyrienune HaTypaIbHBIX YUCEN

15. Henutenun W KpaTHble 4YHWCIa; HAWMOONBIIUN OO
JIENIUTENh ¥ HaUMEHBIIIee 0011ee KpaTHOe

16. Henutenun W KpaTHble 4YHWCla; HAUOONBIIUN  OOIIHIT
JIENIUTENh U HAaUMEHBIIIee 001Iee KpaTHOe

17. Henutenun W KpaTHble 4YHWCIa; HAWMOONBIINN OO
JIENIUTENh ¥ HaUMEHBIIIee 001Iee KpaTHOe

18. Henutenn W KpaTHblE 4YHWCIa; HAWMOOJBIIUN  OOIITHI
JIEIUTENh ¥ HAaWMEHBIIIee 001Iee KpaTHOe

19. Henutenun W KpaTHbIE 4YWCTA; HAUOOJBIIUK OOUIUH
JIEIUTENh ¥ HAaWMEHBIIIee 001Iee KpaTHOe

20. Henutenn W KpaTHblE 4YHWCIa; HAWMOOJBIIUN OO
JIEIUTENh ¥ HAaWMEHBIIIee 001Iee KpaTHOe

21. | JlenmMoCTb CyMMBI U IPOU3BEICHHS

22. | JlenMMOCTb CyMMBI U TIPOU3BEICHHS

23. | JleneHue ¢ 0CTaTKOM

24. | JleneHue ¢ 0CcTaTKOM

25. Pemenue TekCTOBBIX 3a/1a4

26. | PemieHue TEKCTOBBIX 3aad

27. | PemnieHHe TEKCTOBBIX 3a7ad
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28.

Penrenuie TeKCTOBEIX 3amau

29. | PenieHue TEKCTOBBIX 3a/1a4

30. | KonrponbHas pabora no teme "Harypanbabie uncia”

31. | IMepnenauKysIApHbIE IPAMBIE

32. | IlepneHIUKyISApHBIE NPSAMBIE

33. | IMapamnenbHbIE MPAMBIE

34. | TlapauienbHble TIPAMBIE

35. | Paccrosinue Mexay AByMsi TOYKaMH, OT TOUYKH JI0 TIPSIMOI,
JUTMHA MapIIpyTa Ha KBaApaTHOU CEeTKe

36. | Paccrosinue Mexay AByMs TOUKaMH, OT TOUYKH JI0 TPSIMOI,
JUTMHA MapIIpyTa Ha KBaJApaTHOU CEeTKe

37. PaccrosiHue Mexny 1ByMs TOYKaMM, OT TOYKH 10 NPSAMOMU,
JUTMHA MapIIpyTa Ha KBaJpaTHOW CEeTKe

38. | OObikHOBeHHass JpoOb, OCHOBHOE CBOWCTBO JpOOH,
COKpalieHue qpooeit

39. | OObikHOBEHHass JpoOb, OCHOBHOE CBOWCTBO JpOOH,
COKpalieHue qpooeit

40. OOBbIKHOBEHHAss JIpoOb, OCHOBHOE CBOWCTBO JpoOH,
COKpalieHue Jipooei

41. OObIKHOBEHHAss JIpoOb, OCHOBHOE CBOWCTBO Jpo0Ow,
COKpalieHue Jipooei

42. | CpaBHeHHME M YIIOPAIOYMBAHKE JAPOOEH

43. | CpaBHEHHME M YIIOPAIOYMBAHKE JAPOOEH

44. | CpaBHeHue U yHopsI04MBaHue Apooeii

45. | Mecatnuunbie ApoOH U METPUYECKAS CHCTEMA MEp

46. | JlecaTnuHble IPOOH M METPHYECKAsK CHCTEMA MEp

47. | Apudpmernyeckue JAEUCTBUSL € OOBIKHOBEHHBIMH H
JCCATHYHBIMH APOOSIMU

48. | Apudpmernyeckue JAEUCTBUSL C OOBIKHOBEHHBIMH H
JCCATHYHBIMH APOOSIMU

49. | Apudpmernyeckue JAEUCTBUSL € OOBIKHOBEHHBIMH H
JCCATHYHBIMH APOOSIMU

50. | Apudmernyeckue JAEUCTBUSL C OOBIKHOBEHHBIMH H
JCCATHYHBIMH APOOSIMU

51. | Apudpmernyeckue JAEUCTBUSL C OOBIKHOBEHHBIMH H
JCCATHYHBIMH APOOSIMU

52. | OrHoueHnue

53. | Ornourenue

S4. | Jlenenue B JaHHOM OTHOIIEHUH

55. | JleneHue B JaHHOM OTHOIIECHUH

56. | MacmTa6, npornopuus

57. | MacmTa6, npornopuus

58. | IlonsTHE mpoueHTa

59. | IonsTre nponenTa

60. | Bprumcienue NpoIeHTa OT BEIMYMHBI M BEIWYHHBI TI0 €€
IPOLICHTY

61. | BbluncieHue MpoIeHTa OT BEIUYMHBI U BEJIMYMHBI MO €&

IPOLEHTY
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62.

Brluucnenue nporeHTa OT BEJIMYMHBI U BEJIUYHHBI MO €&
IPOLEHTY

63. | Boruncienue nmporeHTa OT BETUYMHBI M BEIMYMHBI 1O €&
HPOLIEHTY

64. | Pemenue TEKCTOBBIX 3ajad, COJACpXKAIIUX JpodoH H
HPOLIEHTHI

65. | Pemenue TEKCTOBBIX 3ajad, COJepXKalIUX Jpodu u
HPOLICHTHI

66. | Pemenue TEKCTOBBIX 3ajad, COJEpXKaIIUX Jpodu U
HPOLICHTHI

67. | Pemenune TEKCTOBBIX 3ajad, COJEpXKAIIUX Jpodu u
HPOLICHTHI

68. Pemenne TEKCTOBBIX 3ajay, CoOACpKaIIUX JpoOH |
IPOICHTHI

69. | KourponbHas pabora no teme "JIpoou"

70. | Oceas cummerpus. LleHTpanbHas cUMMETpHS

71. | OceBas cummerpus. LleHTpanbHas cUMMETpHs

72. | TlocTpoeHne CHUMMETPHYHBIX (UTYD

73. [TocTpoeHne cuMMETpUYHBIX QUTYD

74. | TIpakTnueckas padora no teme "OceBas cummerpus’"

75. | CuMMeETpHs B IPOCTPAHCTBE

76. [Ipumenenue OykB Ais  3alUCH  MaTeMAaTHYECKUX
BBIPKEHUI U IPEIJIOKEHUH

/7. | ByKBeHHbBIE BBIDAKEHHUS M YHUCIIOBBIE MOJCTAHOBKH

78. | bykBeHHbIE pPaBEHCTBa, HAXOXJIEHHE HEU3BECTHOIO
KOMITOHEHTA

79. | BykBeHHbIe paBEHCTBa, HAXOXKJIEHHE HEU3BECTHOTO
KOMIIOHEHTa

80. | ®opmyusl

8l. | ®opmynsl

82. | YerhIpéXyronbHHUK, IPUMEPHI YETHIPEXYTONBHUKOB

83. | [IpsamoyronbHHUK, KBajapar: CBOMCTBa CTOPOH, YIJIOB,
JaroHaneu

84. | [IpsamoyronbHHMK, KBajapar: CBOMCTBa CTOPOH, YIJIOB,
JaroHaneu

85. | Wsmepenue yrioB. Buibl TpeyroasHUKOB

86. | Wsmepenue yrioB. Buibl TpeyroasHUKOB

87. | TlepuMeTp MHOTOYTOJIBHUKA

88. | IlepuMeTp MHOTOYTOJNBHHKA

89. | Inomans Gurypsl

90. | IMnomans purypsr

91. | ®opmynsl nEpUMETpA U TUIOIAN IPAMOYTOJIbLHUKA

92. | ®opmynbl IepuMeTpa U IIOMAAM TPSIMOYTOJIbHUKA

93. | IpubnmkEHHOE H3MEPEHHUE TLIOIIANN PUTYD

94. [Tpaktuyeckas pabdora no teme "[lnomans kpyra"

95. Kontponbnas pabora mo teme "BpipaxkeHus ¢ OykBamw.

@uryps! Ha njaockoctu"
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96.

Llensie uncna

97. | Lensle uncna

98. | Ilensle uncna

99. | Moaysb uKcna, reoMETpHYECKas MHTEPIIPETALIUS MOLYJIs

100. | Moayss 4ncna, reoMeTpUYeCcKas MHTEPIIPETALIUS MOLYJIs

101. | Moayns 4ncna, reoMeTpUYECKas MHTEPIIPETALIUS MOTYJIS

102. | Moayss ncna, reoMeTpUYecKas MHTEPIPETALIUS MOLYJIs

103. | Moayss 4ncna, reoMeTpUYeCcKas MHTEPIPETALIUS MOLYJIs

104. | Yucnosle mpoMexyTKu

105. | TTonoxuTenbHBIE M OTPULIATENBHBIE YKCIIA

106. | TTonoxuTenbHBIE M OTPULIATENBHBIE YKCIIA

107. | CpaBHeHHE MONOKHUTENBHBIX U OTPULIATEIBHBIX YUCET

108. | CpaBHeHuE MONOKHUTENBHBIX U OTPULIATETHHBIX YUCEN

109. | CpaBHeHue MONOKHUTENBHBIX U OTPULIATETBHBIX YUCEN

110. | CpaBHeHHE MONOKHUTENBHBIX U OTPULIATETHHBIX YHUCEN

111. | CpaBHeHue M0I0KHUTENBHBIX U OTPULIATEIBHBIX YUCET

112. | ApudmeTndeckue ACUCTBUSA C  TOJIOKHUTCIBHBIMU
OTPHIIATEIbHBIMU YHCIAMHU

113. | ApudmeTndeckue ACUCTBUS C  TOJOXKHUTEIbHBIMU
OTPHIIATEIbHBIMU YHCIAMHU

114. | Apudmerndeckue ACUCTBUS C  TOJOXKHUTEIbHBIMU
OTPHIIATEIbHBIMU YHCIAMHU

115. | Apudmernueckue IeHCTBUS C  TOJIOKUTEIBHBIMU
OTPHIIATEIbHBIMU YHCIIAMHU

116. | Apudmernueckue IeHCTBUS C  TOJIOKUTEIBHBIMU
OTPHIIATEIbHBIMU YHCIIAMHU

117. | Apudmernyeckue JEHCTBUS C TOJOKUTEIbHBIMU
OTPHILIATEJIbHBIMU YHCIAMHU

118. | Apudmernyeckue JEHCTBUS C  TIOJOKUTEIHHBIMU
OTPHILIATENILHBIMU YHCIIaAMHU

119. | Apudmernyeckue JEHUCTBUS C  TIOJOKUTEIHHBIMU
OTPHLATEIbHBIMU YUCIAMU

120. | Apudmernyeckue JEHUCTBUS C  TIOJOKUTEITHHBIMU
OTPHILIATENILHBIMU YHCIIaAMHU

121. | Apudmerndeckne IEHCTBUS C  TOJIOKUTEILHBIMU
OTPHILIATEIbHBIMU YHCIIAMHU

122. | Apudmerndeckne IEHCTBUS C  TOJIOKUTEILHBIMU
OTPHILIATEILHBIMU YHCIAMHU

123. | Apudmernyeckue JEHCTBUS C  TOJOXKHUTEITHHBIMU
OTPHILIATEILHBIMU YHCIAMHU

124. | Apudmernueckue IeHCTBUS C  TOJIOKUTEIBHBIMU
OTPHIIATEIbHBIMA YHCITAMHU

125. | Apudmernueckue HeHCTBUS C  TOJIOKUTEIBHBIMU
OTPHIIATEIbHBIMA YHCITAMHU

126. | Apudmernueckue HeHCTBUS C  TOJIOKUTEIBHBIMU
OTPHIIATEIbHBIMA YHCITAMHU

127. | Apudmernueckue HEUCTBUS C  IOJIOKUTEIBHBIMU

OTpUIATCIIBHBIMU Y CJIaMU
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128.

Apudmernueckue JEHCTBUS C  TOJIOKUTEIBHBIMU U
OTPULIATEJIbHBIMU YUCIIAMHU

129. | Apudmernyeckue IEHCTBUS C TOJOXKUTEIHHBIMU H
OTPHIIATEIEHBIMU YHCIIAMHU

130. | Apudmernyeckue IEHCTBUS C TOJOKUTEIBHBIMU H
OTPHIIATEIEHBIMU YHCIIAMU

131. | Pemenue TeKCTOBBIX 33124

132. | Pemenue TeKCTOBBIX 33124

133. | Pemenue TEKCTOBBIX 3a/1a4

134. | Pemenue TEeKCTOBBIX 3a/1a4

135. | KontponbHas pabota mo temaM "ByKkBeHHBIC BBIpaKCHHS.
[TonoxuTeabHBIC U OTPHULIATENIbHBIC Ynca"

136. | IIpsmoyrombHas cucTeMa KOOPAMHAT HA IIOCKOCTH

137. | KoopauHaTsl TOUKHM Ha IIIOCKOCTH, abcIucca ¥ OpAMHATA

138. | Cron6uaThie 1 KpyroBhIE AMArPaMMBI

139. | IlpakTuueckas paGora mo teme "Tloctpoenue quarpamm”

140. | PemieHne TEKCTOBBIX 3alay, COJCPXKAIIUX JaHHBIC,
NpeJCTaBICHHBIC B TA0IMIIAX U HA JHarpaMmax

141. | PemieHne TEKCTOBBIX 3alay, COJCpPXKAIIUX JAHHBIC,
NpeCTaBICHHBIC B TA0IMIIAX U HA JHarpaMmax

142. | IlpamoyronbHbIi  mapaienenumnen, Kyo, mpusMa,
nupamMuia, KOHYC, IHJIMHJD, map u chepa

143. | IlpamoyronpHbIi  mapaienenumnen, Kyo, mOpusMa,
UpaMuJIa, KOHYC, IUIUHJP, map u chepa

144. | H306paxenue MpOCTPAHCTBEHHBIX UTYD

145. | U300paxkenne MPOCTPAHCTBEHHBIX (GUTYD

146. | [Ipumepbl pa3BEPTOK MHOTOTPAHHUKOB, LWIMHApA U
KOHYyca

147. | Ilpaktuueckas pabGota mo Teme "CoznaHue Mojenen
IPOCTPaHCTBEHHBIX puryp"”

148. | TTonarue 06bEMa; eAMHUIIBI U3MEPEHUS 00BEMA

149. | O6béM  mpsMOYroJBHOrO  MapajuieNnenunena, Kyoa,
dbopmyssl 00bEMa

150. | O6BéM  mpsIMOYroJBHOTO  Mapajienenunena, Kyoa,
dbopmyssl 00bEMa

151. | IloBTOpEeHHEe OCHOBHBIX MOHATHI M METOI0B KYpcoB 5 u 6
KJaccoB, 0000IIEHIE U CHCTEMATH3allUs 3HAHUI

152. | IloBTOpeHHEe OCHOBHBIX MOHATHIA M METOI0B KYpcoB 5 u 6
KJ1accoB, 0000IIEHHE U CHCTEMATH3aIlUs 3HAHUH

153. | IloBTOpEeHHEe OCHOBHBIX MOHATHI M METOI0B KYpcoB 5 u 6
KJaccoB, 0000IIEHIE U CHCTEMATH3allUs 3HAHUI

154. | TloBTOpeHue OCHOBHBIX MOHATHI M METOI0B KYypcoB 5 u 6
KJaccoB, 0000IIEHIE U CHCTEMATH3allUs 3HAHUI

155. | TloBTOpeHUE OCHOBHBIX MOHSATHUN M METOJOB KypcoB 5 U 6
KJ1accoB, 0000IIEHNE U CHCTEMATH3aIis 3HAHUH

156. | TloBTOpeHHE OCHOBHBIX ITOHSATHH U METOJIOB KypCOB 5 U 6
KJ1accoB, 0000IIEHNE U CUCTEMATH3aIMs 3HAHUH

157. | TloBTOpeHUE OCHOBHBIX MOHATUH M METOAOB KYypCOB 5 U 6

KJIaccoB, 0000IIEHNE U CUCTEMATH3aIMs 3SHAHUH
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158.

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB KYpCOB 5 U 6
KJIacCOB, 0000I1IIEHNE U CHCTEMAaTH3aIUs 3HAHUI

159. | [loBTOpEeHUEe OCHOBHBIX MOHSATHI M METOJ0B KYpcoB 5 u 6
KJIacCOB, 00001IEHNE U CUCTEeMaTH3aIMsl 3HAHUI

160. | IToBTOpeHue OCHOBHBIX MOHSATHI M METOI0B KYpcoB 5 u 6
KJIaccoB, OO0OOIIEHHWEe U CcUCTeEMaTu3alus 3HaHuhd /
Bcepoccuiickasi mpoBepodHas paboTa

161. | UroroBass koHTposibHass pabota / Bcepoccuiickas
IpOBEpOYHas paboTra

162. | IloBTOpeHHE OCHOBHBIX MOHATUH M METOAOB KYpCOB 5 U 6
KJIacCOB, 0000IICHNE M CUCTEeMAaTH3aIMsl 3HAHUI

163. | IloBTOpeHHE OCHOBHBIX MOHATUN M METOJOB KypCOB 5 U 6
KJIacCOB, 0000IICHNE M CUCTEeMAaTH3aIMsl 3HAHUI

164. | IloBTOpeHue OCHOBHBIX MOHSATHIA H METOI0B KYpcoB 5 u 6
KJIacCOB, 00001IEHNE M CUCTEeMaTH3a1Msl 3HAHUI

165. | [loBTOpeHue OCHOBHBIX MOHSATHIA H METOJ0B KYpcoB 5 U 6
KJIacCOB, 00001IEHNE M CUCTeMAaTH3alsl 3HAaHUH

166. | IToBTOpeHHEe OCHOBHBIX MOHSATHIA H METOJ0B KYpcoB 5 U 6
KJIacCOB, 00001IEeHNE M CUCTeMaTH3aIMsl 3HAHUI

167. | IloBTOpeHre OCHOBHBIX MOHSTHI  METOJ0B KYpcoB 5 1 6
KJIacCOB, 00001IEHNE U CUCTeMaTH3aIMsl 3HAHUI

168. | [loBTOpeHNe OCHOBHBIX MOHSATHIA H METOJ0B KYpcoB 5 U 6
KJIacCOB, 00001IEHNE U CUCTeMaTH3a1Msl 3HAHUI

169. | [loBTOpeHue OCHOBHBIX MOHSATHI H METOJOB KYpcoB 5 1 6
KJIacCOB, 00001IEHNE M CUCTeMaTH3a1Msl 3HAHUI

170. | TloBTOpeHHE OCHOBHBIX MOHSATHI U METOJIOB KypCOB 5 U 6

KJ1accoB, 0000IIEeHNE ¥ CHCTEMATH3aIis 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
13 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJIBHYIO paboTy: 5
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA» B 7-9 KIIACCAX
HHOACHUTEJBHAA 3AIIUCKA

Anrebpa sBIseTcs OJHMM M3 OINOPHBIX KYpPCOB OCHOBHOIO 0OIero oOpa3oBaHMs: OHa
obecrieynBaeT M3y4YEHUE OPYTUX AMCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W T'yMaHUTapHOTO
LIUKJIOB, €€ OCBOCHHME HEOOXOIUMO MAJsl NMPOJODKEHHs 00pa3oBaHHMsS U B IOBCEIHEBHOW JKM3HH.
PazButne y oOyyarommxcsi Hay4dHBIX TpEACTaBICHUIN O TMPOMUCXOXKIEHUM M CYUIHOCTH
anreOpandyeckux adCTpakIMii, ciocode OTpaXKeHUs1 MaTEeMAaTUYECKON HAayKOH SBJICHUH U MPOLECCOB B
IpUpOJIE U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOACIUPOBAHUS B HayYHOM IO3HAHWU U B MPAKTUKE
CIOcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MBIIUIEHUS, HEOOXOAUMBIX JUIS
ajanTanud B COBpEeMEHHOM IHppoBom obmecTBe. M3ydenue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHusl HaOJroAaTh, CpaBHHBATh, HaXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILUICHHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS UM BBIBOJBI, (OPMYINPOBATH
yrBepkaeHus. OcBoeHue Kypca aiureOpbl oOecreduBaeT pa3BUTUE JIOTUYECKOTO MBbIIIICHUS
00yYaroImuXxcs: OHM HCIONB3YIOT JEAYKTUBHBIE M WHIYKTUBHBIC pAacCyXIeHUs, 00oOmeHne u
KOHKpeTu3aluio, adcTparupoBanue u asHanoruto. O0ydenue anredpe mpeanojaraeT 3HauUTeIbHBIN
00BbEM CaMOCTOSITENTLHON JIESATENFHOCTH O0YUYaIOMIMXCsl, TIOATOMY CaMOCTOSITENIFHOE pEIIeHHe 3aaad
ABJISICTCS peau3aluen AeaTeIbHOCTHOrO IPUHIUIIA 00yUeHUsL.

B cTpykType mporpammbl yueOHOTro Kypca «Ajredpa» uisi OCHOBHOTO 001iero oOpa3oBaHMs
OCHOBHOE€ MECTO 3aHMMAIOT COJEPKATCIbHO-METOANYECKHE JIMHUU: «Yucia M BBIYUCICHUNAY,
«AnreOpanuecKkrue BbIpaXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkummy». Kaxnas uz stux
COJIEPKATEIIBHO-METOANYECKUX JMHUM pPa3BUBACTCSI HaA IPOTSHKEHUM TpPEX JIET M3Yy4eHMs Kypca,
B3aMMOJICHCTBYSl C JOPYTMMH €ro JHHUSAMH. B Xonme m3ydeHus ydeOHOTro Kypca OOydarouiuMcs
IIPUXOAUTCS JIOTUUECKH PACCYKIaTh, HCIIOJIB30BATh TECOPETHUKO-MHOXECTBEHHBIN SI3bIK. B cBsA3M C
3THM B TMporpammy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
NIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjieslax MaTeMaTHUeCKOro oOpa30BaHUS U CIIOCOOCTBYIOLIHE
OBJIaJICHHIO OOYYaIOLMMUCS OCHOB YHMBEPCAJIbHOIO MaTeMaTH4ecKoro si3pika. ConepikaTenbHON U
CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOTro Kypca «Airedpay sSBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nUHUM «Yucoa W BBIYUCIEHUS» CIYXKHUT OCHOBOHM JUIsl JajIbHEHIIETrO0 H3Yy4YEeHHs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Yy OOYyYarOIIMXCs JIOTHYECKOTO MBIIUIEHHS, (OPMUPOBAHUIO
YMEHHMSI TI0JIb30BaThCS AITOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX
JUIsl TTIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpazoBaHMs
CBS3aHO C palMOHAJIbHBIMU M UPPALMOHAIBHBIMU UYUCIAMH, (OPMUPOBAHUEM IPEACTABIECHUN O
JeUCTBUTENILHOM 4YHcie. 3aBepllieHHe OCBOCHUS YMCIOBOM JMHMM OTHECEHO K CpeAHEeMY o0liemy
00pa3oBaHMUIO.

Copneprxanue JByX anreOpandeckux JUHUN — «AnreOpandeckue BhIpaXEeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OpMHpPOBaHUIO Yy OOy4aroOlUMXCsl MaTeMaTHMYecKOro armapara,
HEOOXOAMMOro JUIsl pEUIeHHs 3ajad  MaTeMaTHKH, CMEXKHBIX TpPEJAMETOB U  MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3amady. Ha ypoBHe OCHOBHOro o0Omiero oOpa3oBaHHs YYeOHBI Marepuain
IPYNIIUPYETCS BOKPYT PallMOHAIBHBIX BbIpaXeHUH. AnreOpa TeMOHCTPUPYET 3HAYCHHE MAaTeMaTHUKU
KakK SI3bIKa JUIsl TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJIEJIEH, OMMCaHusl MPOLIECCOB U SBJICHHUM peatbHOIro
mupa. B 3amaun oOydenus anreOpe BXOAAT TaKKe JalbHENIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIJIEHHS, HEOOXOAMMOIO, B YAaCTHOCTH, JJsI OCBOEHHUS Kypca HMH(QOPMATHKH, M OBJIAJICHHE
HaBbIKAMU JIeIYKTHBHBIX paccyxiaeHuil. [IpeoOpasoBanue CHUMBOJBHBIX (opM crocoOCcTByeT
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEHN K MaTeMaTUYECKOMY TBOPYECTBY.

Copnepxanue (QyHKIIMOHATBHO-TpAUUECKOM JMHUM HAlleJIeHO Ha MOJy4YeHHE O0YyYarolUMHCS
3HaHUN O (QYHKIMIX KaKk Ba)KHEHIIEH MaTeMaTHYeCKON MOJENH JUisl ONMHUCAHHUS W WCCIEAOBAHUS
pa3HOOOpa3HbIX MPOIECCOB U SBIEHUH B mpupoje u olmiectBe. M3ydueHue MaTepuana criocoOCTBYeT
Pa3BUTHIO Yy OOyYaroUIMXcs YMEHMsI HCIIOJIb30BAaTh pPa3jMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA
MaTeMaTHKd — CIJIOBECHbIE, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCHT BKJIaJ B (HOpMUpPOBaHUE
IIPEICTaBICHUN O POJIM MATEMATHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBI.
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CormacHo yueOHOMY IIaHy B 7-9 kiaccax M3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIi
BKJIFOYAET CJICIYIOIINE OCHOBHBIC pa3JieNibl colepkanus: «Uncna W BBIYUCICHUS», «ANTeOpandecKue
BBIPKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIIUNY.

OO01ee YuCIIO YacoB, PEKOMEHIIOBAHHBIX JUIsI U3Yy4eHHUs y4eOHOro kypca «Aunredbpa», — 306
yacoB: B 7 kiacce — 102 gaca (3 vaca B Heznento), B 8 kimacce — 102 yaca (3 yaca B Henenio), B 9 kitacce
— 102 4aca (3 yaca B HeJeNIO).
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COJAEP)KAHUE OBYYEHUA

7 KJIACC
Yucsia ¥ BLIYHCIEHUS

JlpoOu OOBIKHOBEHHBIC U JECATHUYHBIC, TIEPEXO] OT OJHOM (OPMBI 3amKCH APOOEH K APYroii.
Ilonsarue pallMOHAJIBHOI'O 4YHuCJa, 3alluChb, CPABHCHUC, YHOPAAOYUBAHUC PAIMOHAIBHBIX YHCCIL.
Apudmerndeckue ASHCTBUS C pallMOHAIbHBIMU YHCIaMu. PelieHne 3aad u3 peasbHON MPAKTUKU Ha
94acTu, Ha IpOOH.

CrerneHb ¢ HaTypajdbHBIM MOKa3aTelIeM: ONpeeicHHe, MPeoOpa3oBaHue BhIPAKECHHI HA OCHOBE
OIpeIeNIeHus], 3aIUCh OONbIIMX uncel. [IponeHThl, 3anch NPOLEHTOB B BUJE ApoOU U IpoOH B BHJIE
IpOIIEHTOB. TpU OCHOBHBIC 33/[a4 Ha MPOLICHTHI, PEIICHHE 3a/1a4 U3 PeabHON MPAKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOXHUTCIIN HATYPAJIbHBIX YUCCII.

PeasnbHbIe 3aBUCMOCTH, B TOM YHCJIC TPSIMasi B 00paTHast POMOPIIMOHATbHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHS C MEpeMEHHOW. JlomycThmble 3HAa4YEHHS
nepeMmeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXAY BeIUMYUHAMU B Buae ¢opMyibl. Beruucienus mo
dopmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOXKICCTBCHHO PaBHBIC BBIPAKEHUS, MIPABHIIA
mpeoOpa3oBaHus CyMM U MPOHU3BEICHHI, MpaBuia PACKPHITUS CKOOOK M MPUBEICHUS MOIO0OHBIX
CJIaraeMblIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEJIEM.

Opnounensl W MHOrouwieHbel. CrerneHb MHorowieHa. Clo)KeHHE, BBIYUTAHUE, YMHOXCHHUE
MHOTrouwieHOB. DOpMyIbl COKpPAIIEHHOIO YMHOXXEHMS: KBaJpaT CyMMbl U KBaJpaT pa3HOCTH.
dopmyJiia pa3sHOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB Ha MHOXHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHEeHUe, KOpPEHb YypaBHEHHs, NpaBWiIa MpeoOpa3oBaHUs YypaBHEHMS, PABHOCHIBHOCTb
YPAaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YHMCIIO KOPHEW JUHEHHOIO YpPaBHEHWs, PEIICHUE
TuHEeHbIX ypaBHeHHUI. CocTaBiieHue ypaBHEHUH IO YCJIOBMIO 3a1aud. PelieHne TEeKCTOBBIX 3ajad C
IIOMOILBIO YPABHEHU.

JluneiiHoe ypaBHeHUE C JByMs INEpeMEHHbIMH U ero rpadux. Cucrema ABYX JIMHEHHBIX
ypaBHEHMH C JAByMs NIEpeMEHHbIMU. PelieHne cucteM ypaBHEHUH criocoboM mojicTaHoBKU. [Ipumepst
peLIeHUs TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopnnnata Touky Ha npsiMoil. UuciioBble MpoMexXyTKH. PaccTosiHue Mexay IByMsI TOUKaMH
KOOPIMHATHON IIPSIMOIA.

[IpsamoyronbHas cuctema koopauHaT, ocu OX um Oy. Abcuucca M opauHaTa TOYKM  Ha
KoopAnHATHOH TutockocTH. [TpumMeps! rpadukoB, 3aqanHbIX Gopmynamu. YTeHne rpad)ikoB peaTbHbBIX
3apucumocteil. [lonstue ¢pynkuuu. I'papuk ¢pynkumuu. CpoiictBa GpyHkuuil. Jluneiinas ¢yHkuus, ee
rpaduk. I'paduk dyukium y = |x|. [paduueckoe penicHre TMHEHHBIX YPAaBHEHHH U CHCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaaparueiii kopeHb wu3 uyucna. [lonarue 00 wuppanuoHanbHOM uYucie. JlecaTuuHbie
MpUOMIKEHNUsS HMppalMOHATBHBIX yucen. CBoHcTBa apu(pMETHUECKUX KBAJpAaTHBIX KOpHEH U UX
MIPUMEHEHHE K ITPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUI U BHIYUCICHUSM.
JleficTBUTENIbHBIC YHCIIA.
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CreneHs ¢ 1eqbIM ITOKa3aTeaeM U ee cBoicTBa. CTaHgapTHAs 3alliCh YHCIIA.
Auredpanyeckue BbIpasKeHHUs
KBanpaTHblil Tpex4iieH, pa3aoKEHUE KBaPaTHOIO TPEXWIEHA HA MHOKUTEIIN.

Anrebpanueckas 1po6s. OCHOBHOE CBOWMCTBO anredpamdeckoit npodu. CrokeHue, BEIUNTAHUE,
YMHOXXEHUE, JiefieHne anredopanyeckux ApoOeil. ParonanbHble BeIpakeHUs U UX IIpeoOpa3zoBaHue.
YpaBHeHusI H HEPaBEeHCTBA

KBaapatHoe ypaBHeHHE, popMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne
yYpaBHEHMH, CBOISAIIMXCS K JHHEWHBIM M KBaapaTHeIM. [Ipocteiimme npoOHO-palnoOHaIbHbIE
YPaBHEHHUS.

['paduueckas MHTEpIIpETAIMs YPaBHEHHH C ABYMS IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHHH ¢ ABYMs IlepeMeHHbBIMU. [IpuMephl penieHns CucTeM HEJIMHEHHBIX YPABHEHUM C JBYMsI
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHON. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHEHbIE HEPaBEHCTBA ¢ OJJHOM nepeMeHHON. CHucTeMBbl TMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢yakmuu. OOmacTh ompenereHUs W MHOXKECTBO 3HadeHHH QyHKIuH. CrocoObl
3amanus QyHKIHUI.

I'padux pyaxmum. Urenue cBoiictB pyHkmum mo ee rpaduky. Ilpumeps! rpadukoB GyHKIHH,
OTPa)KAIOIIUX PealbHbIE IPOLECCHI.

@YHKIMM, ONUCHIBAIOIIME IMPSAMYI0 M OOpaTHYI IpONOPLHMOHAIbHBIE 3aBUCUMOCTH, HX

2 .
rpapuku. Oyukuun y XV » Y X, Y=|x|. Tpapuueckoe peLIeHHE YpPABHEHUH W CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

PannonanbHble yncna, uppaoHaIbHbIe YHCIIa, KOHEYHbIE U OECKOHEUHbIE IECATUYHBIE APOOH.
MHOXecTBO JeHCTBUTENBHBIX YUCE, IeHICTBUTENbHBIE YHCIAa KaK OECKOHEUHBIE AECATUYHbIE APOOH.
B3anMHO 0/1HO3Ha4YHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEUCTBUTENBHBIX YHCENI U KOOPAUHATHON
MIPSAIMOM.

CpaBHeHuE NeHCTBUTENBHBIX YUCEIl, apu(pMeTHYecKue NeHCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, ATUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOLIEM MHUDE.

[TpubnmkeHHoe 3HAaYeHHUE BEIUYMHBI, TOYHOCTh Npubmkenus. Okpyrienue uucen. [pukunka
U OLICHKA PEe3YJIbTATOB BBIUUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOISAIIMXCS K KBaJapaTHbIM. bukBampaTHOe
ypaBHeHue. IIpuMepsl penieHuss ypaBHEHHMM TPETbEH M YETBEPTOM CTENEHEM pa3IoKEHUEM Ha
MHOXHUTENH.

Pemenne npoOGHO-paIiOHATBHBIX ypaBHeHM. PelieHne TeKCTOBBIX 3a/1a4 alreOpanyecKum
METOJ0M.

VYpaBHeHUe ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk. Pemenue cucreM AByX JTUHEWHBIX YpaBHEHUI
C IBYMs IIEpEMEHHBIMU. Pelienne cucreM AByX ypaBHEHHUH, OJTHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpoO# cTenenu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne MMHEHHBIX HEPABEHCTB C OJJHOM MepeMEeHHOM. Pellienne cuctem JTMHEHHBIX HEPABEHCTB
¢ ogHO# nmepemenHoi. KBangpaTHble HepaBeHcTBa. I'paduueckast MHTEpIIpeTaIisl HEPaBEeHCTB U CUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.
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DOyHKIUA
KBanpatnunas Qynkius, ee rpaduk u cBoiictsa. [lapaGona, KoopAXHATH BEpIIMHBI MapadOIIbI,
OCb CUMMETpPHUHU TIapaboJIbl.
3

k
y=kx,y:kx+b,y=—y=x.y=ﬁ,y=|x|’ H UX

I'paduxn  PyHKIMiL: x’
CBOMCTBA.
YuciioBble MOCIEA0BATEIBHOCTH M POIPECCUH

[lonsiTie YMCIOBOM TMOCIENOBATEIBLHOCTH. 3a/laHUE TOCIEIOBATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIoi N-To YieHa.

Apudmernueckass U reoMmerpuyeckas nporpeccun. opMmyiel N-ro 4wieHa apupMETHUECKOU U
F€OMETPUYECKON MTPOrPECCUil, CYMMBI IEPBBIX N YJICHOB.

N300pakeHre WIEHOB apHU(PMETUYECKOH M TIeOMETPUYECKOH MpOrpeccHii TOYKaMu  Ha

KOOPJMHATHOM IOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIBHBIN pocT. CII0KHbBIE TPOLECHTHI.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHBIE pe3yabTaThl OCBOCHHUS MIPOTrPAMMBI Y4EOHOTO Kypca «Anredpay» K KOHILY O0yueHus
B 7 KJjacce.

Yucia ¥ BbIYHMCICHHSA

BbinonHATe, coueTas ycTHble U IHCBMEHHbIE MPHUEMBl, apu(METHYECKHEe JeHCTBUSA C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Hau€HMs] YMCIIOBBIX BBIPR)XEHUI, NMPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U MPUEMbI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHU, COIEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[TepexoauTth OT OAHOM GOPMBI 3amKCH YKCEN K Apyroi (mpeoOpa3oBbIBaTh JECATUYHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECITHUHYIO ApO0OB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrisTh yucna.

BBINONHATP NPUKHUIKY M OLEHKY pe3ylbTaTa BBIYMCICHHWM, OLICHKY 3HAUEHUH YHCIOBBIX
BbIpaK€HUI. BBINOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

PemaTh npakTuKO-OpuEeHTHPOBAaHHBIE 33]Ja4l, CBA3aHHbBIE C OTHOLIEHHEM BEJIUYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYNH, IIPOLIEHTAMH, MHTEPIPETUPOBATH  PE3YJIbTAThl PEIIECHUS
3aJ1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU paccMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBaTe anreOpandeckylo TEPMUHOJOTMIO U CHUMBOJHKY, IMPUMEHITh € B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaXO)II/ITB 3HAa4YCHUA 6YKBGHHBIX BI)Ipa)KeHI/II\/’I IIpHU 3aaHHBIX 3HAYCHHUAX IICPECMCHHBIX.

BoimonHATe 1peoOpa3oBaHUs 1IEJ0r0 BBIPAKEHHS B MHOTOWIEH NPUBEICHUEM IMOJI00HBIX
CllaraéMbIX, paCKpbITUEM CKOOOK.

BbIMONHATE YMHOKEHHE OJHOYICHAa Ha MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOWIEH, IPUMEHSThH
(hopmyeI KBagpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3IoKeHUE MHOTOYWIEHOB Ha MHOXKUTEIH C TIOMOIIbIO BHIHECEHUS 32 CKOOKH
0011ero MHOXKHTES, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTh mpeoOpa3oBaHusi MHOTOWICHOB JUIS PELICHUs Pa3IMYHBIX 3a]ad W3 MaTeMaTHKH,
CMCXKHBIX ITPEIMETOB, U3 peam)Hoﬁ IIPaKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HaTypaJlbHBIMHM IOKa3aTeNsIMH IS MpeoOpazoBaHUS
BBIPAYKECHHUIA.
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YpaBHeHus1 1 HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS MpaBuia IEpexoja oOT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. IIpoBepsATh, ABISETCS JIM YHUCIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mpuMepsl Map YHCEl, SBIAIOIMIUXCS PEIIeHWEM JUHEHHOro ypaBHEHHS C ABYMS
[IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IMJIOCKOCTU IpadUK JUHEHMHOrO ypaBHEHHS C JBYMs NEPEMEHHBIMH,
MOJIB3YSCh TPaUKOM, TIPUBOJAUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucreMbl JABYX JIMHEHWHBIX YPaBHEHHUW C [JBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocTaBiATh M pellaTh JIMHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEHHBIX YPAaBHEHHUM IO YCIOBHIO
3a7a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M NOJIYYEHHBIN pe3yJIbTar.

DOYyHKIUH

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAUHATAM,
JIy4H, OTPE3KH, HHTEPBaJbl, 3a1IUCHIBATH YMCIIOBBIE IPOMEKYTKH Ha aJireOpandyeckoM S3bIKE.

OTmeyaTh B KOOPIMHATHOM IUIOCKOCTH TOYKU MO 3a/JlaHHBIM KOOpPJMHATaM, CTPOUTH Ipaduku
TUHEWHBIX QyHKIM. CTpouTh rpaduk GyHKIUU Yy = |x|.

OnuchIBaTh ¢ MOMOUIbIO (PYHKIUI H3BECTHBIC 3aBUCUMOCTH MEXK/Y BEITUUYMHAMU:
CKOpPOCTb, BpeMsi, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOJUTENBHOCTh, BpeMs, 00beM
paboTHI.

Haxoxuts 3HaueHne QyHKIMH 10 3HAYECHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crnocod mpencTaBieHUs M aHaidM3a HMHGOpMAIMM, W3BIEKaTb U
HMHTEPIPETUPOBATh HHPOPMALIMIO U3 TPapUKOB pPeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmerHbIe pe3yabTaThl OCBOSHHSI NPOTpaMMbl y4yeOHOro Kypca K KOHIy oOydeHHs B 8
RJ1acce.

Yucaa 1 BIYUCIEHUS

Hcnonp30BaTh HadalbHBIE TMPEACTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YHCENT IS
CpPaBHEHHUS, OKPYIJIGHHWS W BBIYUCICHHUH, H300pakaTh MACWCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOIA.

[TpumeHsTh MOHSATHE apu(METHYECKOro KBAJpaTHOTO KOPHS, HaXOAWTh KBaJpaTHbIE KOPHH,
WCTIONB3Yysl TIPU  HEOOXOAMMOCTH  KaJbKYJSITOP, BBIMIOJHITH TPEoOpa3oBaHUsS  BBIPAXKEHUH,
COZEpIKAIIMX KBAIPATHbIE KOPHU, UCIIOJIB3Ysl CBOMCTBA KOPHEHN.

Hcnonb30Bath 3amucy OOJBIINX M MaJIBIX YHUCEI C TTOMOIIBIO JECITHYHBIX JAPOOEH U cTeneHei
yucaa 10.

Auaredpanyeckne BbIpaKeHH

HpI/IMeHSITI) TIOHATUEC CTCIICHHU C L CJIBIM ITOKa3aTCJIEM, BBIIIOJIHATH npeo6pasoBaHI/Is{ BBIpa)I(eHI/Ifl,
COJIEpIKAIMX CTENEHM C LENIBIM MOKa3aTEIIEM.

BremoaHATE TOXICCTBECHHBIC HpeO6p330BaHI/I$I panrOHAJIBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
JeCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMu ApoOsMu.

PaCKJ'Ia)IBIBaTI) KBaJIpaTHI)II\/II TPEXUWICH HA MHOKHUTECIIH.

[TpumensaTh npeoOpa3oBaHUS BBIPAKECHUN JUI pEIICHUS pa3IM4yHBbIX 337ad M3 MaTeMaTHKH,
CMCXKHBIX ITPEIMETOB, U3 peam)Hoﬁ IMPAKTHUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarn HHHeﬁHBIe, KBAaAPATHLIC YPAaBHCHUA U PALIMOHAJIBHBIC YPABHCHUA, CBOIAIIUCCIA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyM: IIEPEMCHHBIMU.
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[IpoBoauTH MpOCTEUIINE HCCICIOBAHUS YPABHEHHH M CHCTEM YypaBHEHHI, B TOM 4YHUCIE C
NPUMEHEHHEM TpaHUuecKuX MNpeACcTaBlIeHUN (yCTaHaBIMBATh, UMEET JIM YpPaBHEHHE WIIM CHUCTEMa
YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTth OT CIIOBECHOH (HOPMYTUPOBKHM 33a4H K €€ anreOpanveckoil Moeinu C MOMOIIBIO
COCTABJICHHS] YPABHEHMS WJIM CUCTEMbl YPABHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB /I CPAaBHEHUS, OLCHKH, pelIaTh JMHEHHbIE
HEPaBEHCTBA C OJHOM MEPEeMEHHOW W UX CHUCTEMBbI, 1aBaTh rpauuecKyro WIUTIOCTPALUI0 MHOXKECTBA
peuIeHui HepaBEeHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUA

[TonumaTh W KMCHONB30BATh (DYHKIIMOHAIBHBIE MOHATHUS M SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMs), ONpEAEATh 3HaueHHe (QYHKLUMU 10 3HAYEHUIO apryMEHTa, ONpeNessTh CBONCTBA
GbyHKIMU TIO ei rpaduxy. CTpouTh rpaduku 3I€MEHTApPHBIX (YHKIMNA BUAA:

y=-,y=x%y=x%y=1x y=|x

1o ee rpaduky.

, OTMCHIBATh CBOMCTBA YUCIIOBOM (pyHKIIHUU

Hpe,I[MCTHBIe pPE3yJbTaTbhl OCBOCHUSA IMPOTrpaMMBbI y‘IC6HOFO KypCa K KOHIY O6y‘ICHI/I${ B9
KJIacce.

Yuciia 1 BbIYHCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmernyeckue AEHCTBHS C palMOHAIBHBIMM YHMCIAMM, COUY€Tas YCTHbIE H
IIACbMEHHBIE IIPUEMBI, BBIITOIHATH BEIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEW € LENbIMU IOKAa3aTEJIIMH U KOPHEW, BBIUUCIATH 3HAYCHHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyrisTh AEMCTBUTEIBHBIE UNCIA, BBINOIHATh NPUKUAKY pPE3yJIbTaTa BBIYMCIECHUH, OLICHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate snMHENHBIE M KBaJApAaTHBIE YPABHEHUs, YPAaBHEHMs, CBOAAIIMECS K HUM, MPOCTEHIINE
IpoOHO-pallOHAIbHBIE YPABHEHHUS.

Pemate cuctempl ABYX JIMHEWHBIX YPAaBHEHUN C JABYyMS INEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemats TexcToBbIE 3amauM anreOpanyecKUM CIOCOOOM C MOMOIIBIO COCTaBJICHUS YpaBHEHHS
WJIY CUCTEMBI IBYX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

IIpoBoauTh mHpoCTEWIINE HMCCIEIOBAHHUS YPABHEHHW W CHCTEM YPAaBHEHHW, B TOM YMHCIIE C
IPUMEHEHHEM TIpaHUuecKuX MNpeicTaBiIeHUN (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIM CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIBbKO, U IIpoYee).

Pemate nuHeliHbIe HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300pakaTh peLICHHE HEPaBEHCTB
Ha YUCJIOBOM MPSIMOM, 3aIIMChIBATh PEIICHHE C IOMOIIBI0 CHUMBOJIOB.

Pemate cucTteMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIUE KBAJpaTHOE
HEpaBEHCTBO, H300pakaTh pEIIeHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOM NPSIMOM, 3alUChIBATH
pelIeHre ¢ IIOMOIIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUH
Pacnio3HaBaTh (QYHKIMH M3Y4eHHBIX BHJOB. [loKka3pIBaTh CXEMaTWYECKH pPAacIOIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpadukoB byHKIMI BHJIA:
k
— — — y2 — .3 — —
y=kx,y—kx+b,y—;,y—ax +bx+c, y= x>, y=+x, y=|x| 5
3aBUCUMOCTH

OT 3Ha4YeHUI KO3((UIIMEHTOB, ONMCHIBATH CBOUCTBA (DYHKITHI.
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Ctpouts 1 M300pakaTh CXeMaTHYECKN IpaUKK KBaJpAaTHYHBIX (DYHKIMI, ONMCHIBATh CBOMCTBA
KBaJPaTUYHBIX (YHKIUH 110 UX TpaduKam.

PacriosHaBaTh KBafpaTHUHYIO (GYHKIHUIO 1O (GOpMyJe, MPUBOIUTH MPUMEPHl KBAAPATUYHBIX
(GyHKIMN U3 peaslbHOM KU3HH, PU3UKU, TEOMETPUH.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPecCHH

Pacnio3HaBaTh apu(METHUYECKYI0O U T'€OMETPHUYECKYIO MPOrpPecCMd IpU Pa3HBIX crocodax
3a1aHusl.

BBINONHATE BBIUMCIEHUST C HCIOJIb30BaHUEM (OpMysI N-TO 4jleHa apuPMETUYECKOH U
TFE€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJIMHATHON INIOCKOCTH.

Pewars 3amauu, CBA3aHHBIE C YMCIOBBIMH IOCIEHOBATEIBHOCTAMHM, B TOM YHCIE 3aJa4d W3
peanbHOM KHU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanmue pa3saena KoanuecTBo| OcHOBHOE coep:kaHue OcHoOBHbBIE BUBI 1eSITeIbHOCTH 00y4aI0IMXCs
n/n | (Tembl) Kypca 4acoB
1. | Yucna v BIYUCIICHUS. 25 [TonsiTHe parmoHaIBHOTO CucreMaTH3UPOBATH U 000ramaTh 3HAHUA 00

PaI_II/IOHaJ'II)HBIe quciia

yucia. Apupmeruyeckue
JEUCTBUSL C PaLlMOHATIBHBIMH
yuciaamu. CpaBHeHUe,
YIIOPSIOYNBAHHE
palOHATIBHBIX YHCEN.
CremneHpb C HaTypajabHbIM
nokasaresueM. Pemenue
OCHOBHBIX 33J1a4 Ha Jpoou,
IPOLIEHTHl U3 PealbHOM
MPaKTUKH.

[Tpu3Haku nemumMocTH,
pa3oKEeHUs] Ha MHOXKHTEIN
HaTypaJbHbIX YHCEIL.
PeanbHbIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
POTIOPIMOHATLHOCTH

OOBIKHOBEHHBIX U JACCATHYHBIX APOOSX.

CpaBHHUBATH U YIOPSA0YMBATH IPOOH, TpeoOpa3oBbIBas IPU
HEOOXOIUMOCTH JIECATHYHBIC IpOOH B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATUYHYIO IPOOB.

IIpuMeHATH pa3HOOOpPa3HbIe CIIOCOOBI M IPUEMBbI
BbIYNCJIEHNS] 3HAYEHNH TPOOHBIX BbIPAKEHMH,
COJIEpXKaIINX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH:

3aMEHATH MPU HEOOXOIUMOCTH JECITHUHYIO IPOOb
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JICCATUYHOU, IPUBOIUTH
BhIpaXXeHHE K popme, Hanbosnee yIo0HOM sl BBIYMCIICHUH,
peoOpa3oBhIBATH IPOOHBIE BRIPAXKEHUS HA YMHOKCHHE U
JeJIeHNe AeCATUYHBIX Apo0el K ASHCTBUSIM C LENBbIMU
YHCIIAMU.

IIpuBoaNTH YHCI0BBIE H OYKBEHHbIE IPUMeEPbI CTETICHU

C HATypaJbHBIM MOKa3aTeseM, OOBICHSS 3HAYCHUS

OCHOBAHMS CTENEHM U ITOKA3aTeNd CTEIEHU, HaXOIUTh
3HaUeHMs cTeneHel Buaa a" (a — moboe paruoHaIbLHOE

YHCI0, N — HATYpallbHOE YUCIIO).

ITouuMaTh CMBICT 3amuCH OOJBIIMX YHCEI C IOMOIIBIO
JECSITHYHBIX poOeit u crerneneil yncna 10, NpUMEHATh UX B
pEATbHBIX CUTYaITUSX.

IIpumeHsITH IPU3HAKK JEIUMOCTH, PA3I0KECHHS HA
MHOXKHTETH HaTypaTbHBIX YHCEI.

PemaThb 3a1a4u Ha 9acTH, MPOICHTHI, POTIOPIIMU, HA
HaxO0KJIeHne IpoOu (TIPOIIEHTAa) OT BEIMYHNHBI M BEJIMUUHBI

o ee Apodu (POIEHTY), TPoOH (MPOIIEHTA), KOTOPHIHA
COCTABJISIET OJTHA BETUYMHA OT JIPYTOM.
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IIpuBoanTh, pa3dnparb, OLEHUBATH PA3JIMYHbIE PELLECHUS,
3aMycy pelIeHui TeKCTOBbIX 3a/1ad.

Pacno3HaBaTh M 00bACHATD, OIUPASACH HA ONPEAEICHMUS,
PSIMO IPOMOPIMOHATIBHBIE U OOPATHO MPONOPIIMOHATbHBIE
3aBUCHUMOCTH MEXy BEIMUMHAMU; NPUBOAUTH NPHUMePbI 3TUX
3aBUCHUMOCTEN U3 peaibHOro0 MUpPa, U3 IPYTUX y4EOHBIX
IIPEIMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIE 33/1a4M Ha APoOH,
IIPOLIEHTHI, IPSAMYIO U OOPAaTHYIO MPONOPLUOHAIBHOCTH,
POINOPLUHU

AnreGpanueckue BbIpaXeHHs 27 ByKkBEHHBIE BBIpaKEHHUS. OBanagers anredpanyeckoil TEPMUHOIOTUEN U CUMBOJIMKOM,
Ilepemennsle. [JonmycTumbie NPUMEHSTh €€ B [IPOIecce OCBOCHUS yUeOHOro MaTepuala.
3HAQ4YCHMS [IEPEMECHHBIX. HaxoanTb 3HaueHns1 OyKBEHHBIX BBIPAXKEHUH MTPH 33 JaHHBIX
DopMyIIbl. 3Ha4YeHHUSAX OYKB; BBIIOJIHSATH BEIYUCIEHUS 110 (hopMyiam.
[IpeoOpa3oBanre OYKBEHHBIX BbinoHATH 1peoOpa3oBaHus LENIOr0 BEIPAXKEHUS B
BBIPQ)KEHUH, paCKphITHE CKOOOK | MHOTIOWIEH NMPUBEIECHUEM [TOJIOOHBIX CIaraeMbIX, PaCKpbITUEM
Y TIPUBEJICHUE TTOT00HBIX CKOOOK.
ciaraembIXx. CBOMCTBa CTENEHU BBINOIHATL YMHOXKEHHE OJHOWIEHa HAa MHOIOYIEH U
C HaTypaJbHBIM I1I0Ka3aTEJIEM. MHOTO4YJIeHa Ha MHOTOYJIEH, MPUMeHATh (HOpMyJbl KBajpaTa
MHuorounensl. CioxeHue, CYMMBI U KBaJpaTa pasHOCTH.

BBIYMTaHUE, YMHOXKEHUE OcyuiecTBAATH Pa3IoKEHNE MHOTOWICHOB HA MHOKUTEIN

MHOro41eHOB. Dopmyiibl IyTEM BBIHECEHUS 3a CKOOKHM O0ILEro MHOXKUTENS, IPUMEHEHUS

COKpAILlEHHOTO YMHOKECHHUSI. (opMyIIBI pa3HOCTU KBAZpaTOB, (POPMYJI COKPAIIEHHOTO

Pa3noxxeHre MHOTOWICHOB Ha YMHOKEHHS.

MHOXUTEIN IIpumensiTh npeoOpa3oBaHUE MHOTOYIEHOB JJIs PEIICHUS
pPa3JIMYHBIX 3324 U3 MAaTEeMAaTUKU, CMEXHBIX IPEIMETOB, U3
peanbHON NMPAKTUKU.
3HAKOMMTBCS € HCTOPUEH Pa3BUTHSI MAaTEMaTHUKU

YpaBHEHHUs U HEPABEHCTBA 20 YpaBHeHue, IpaBuia Pemare InHEHOE ypaBHEHHUE C OJJHOM IIEPEMEHHOMN,

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIILHOCTH YPaBHEHUH.
JIuHeitHOe ypaBHEHHE C OJTHOU
MIePEMEHHOM, peleHne

NpUMeHss NPaBUJIA TIepexo/ia OT UCXOJAHOIO ypaBHEHUS K
paBHOCHIILHOMY eMy OoJiee mpocToro Bujia. IlpoBepsiTs,
SIBJIIETCS JIU KOHKPETHOE YHCII0O KOPHEM YPaBHEHHSI.
ITopOupaThs npuMepsl ap YKUCEN, ABJISIOINXCS PELICHHEM
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JIMHEHHBIX ypaBHEHUN. Penienue
3a/1a4 ¢ IOMOUIbIO ypaBHEHUM.
JIuneliHOE ypaBHEHHE C JBYMS
NIEPEMEHHBIMU U €ro rpaduk.
Cucrema 1ByX JUHEHHBIX
ypaBHEHUH C IBYMS
[IEpEMEHHBIMU

JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouThb B KOOPJIUHATHOM TNIOCKOCTH T'paduK JMHEHHOTO
YpaBHEHHSI C IBYMsI IEPEMEHHBIMU; TIOJIB3YACH TPaPHUKOM,
NPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Haxoaurs pemieHue CUCTEMBI JBYX JIMHEHUHBIX YPABHEHUN C
JIBYMsI [IEPEMEHHBIMU.

CocTaBJiITh U peliaTh ypaBHEHUE WIN CUCTEMY YpaBHEHUIN
10 YCJIOBUIO 33/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJY4YEHHbIN pe3yibTar

KoopauHnats! u rpaduku. 24 KoopaunaTa Touku Ha npsMoi. M300paxkaTh Ha KOOPIAUHATHOW IIPSIMON TOUYKH,
OyHKIMU UucnoBble IPOMEXKYTKH. COOTBETCTBYIOILIME 33JaHHBIM KOOpJAUHATAM, Jy4H, OTPE3KH,
Paccrosiane Mexny aByMmst MHTEpBAJIbl; 3alIUChIBATH UX Ha alreOpanyeckoM s3bIKe.
TOYKaMU KOOPJAHHATHON OTMeyaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 10
npsimoi. IIpsimoyronbHas 3aJJaHHbIM KOOpAMHATaM; CTPOUTH IpauKN HECTOKHBIX
CUCTEMA KOOpJAUHAT Ha 3aBHCUMOCTEMH, 3aJaHHBIX (POPMYIIaMH, B TOM YHCIIE C
mockocTy. [Ipumepsl HOMOILBIO UPPOBBIX JabopaTopuii. [IpuMeHATH, H3y4YaTh
rpauKoB, 3a/laHHbIX NpeuMy1IecTBa,
¢dopmynamu. Urenue rpaukon HHTEePNpPeTHPOBATH IrpaduuecKuil Criocod npencTaBieHus U
peanbHBIX 3aBUCUMOCTEMN. aHaJIn3a pa3HOo00pa3HON )KU3HEHHON NH(POpMAIUH.
ITonatue GpyHKIUY. OcBauBaTh NOHATHE (PYHKIUH, OBJIAAEBATh (YHKIMOHATIBHON
I'paduk QpyHkuuu. TEPMHUHOJIOTHEN.
CaoiicTBa (DyHKIMH. Pacno3HaBaThb nuHeiHy0 QyHKIUIO Y = kKX + b, onucbiBaTh
Jluneitnas QyHKIUS. ee CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUI ko3 durrenTos K n
[Toctpoenue rpaduka nuHenHo# | b.
¢bysakuu. I'paduk pyHKIMn Crpoutb rpaguku TMHEHHON QyHKINH, QYHKIUU Y =] X |.
y=|x]| Hcnonb3oBath nugposBbie pecypebl Ul IOCTPOCHUS
rpadukoB QyHKIIMI 1 U3yUCHUS] IX CBOWCTB.
IIpuBoAMTHL NPUMeEPBHI TMHENHBIX 3aBUCUMOCTEN B pEAJIbHBIX
npoleccax U sIBJICHHSIX
[ToBTOpenue u 06o0IIEHNE 6 [loBTOpEHNE OCHOBHBIX Bb10npaTh, NPpUMEHATH OLEHUBATH CNIOCO0bI CPAaBHEHUS

MOHSTUH W METOJO0B Kypca 7
Kjacca, 0000IIeHne 3HaHUH

YHcell, BRIYUCIECHUHN, IpeoOpa30BaHuil BIPAXKEHUH,
pelIeHUs] ypaBHEHUM.

OcyuiecTBIATE CAMOKOHTPOJIb BBIITIOJIHIEMBIX ACUCTBUI
U CaMOIIPOBEPKY pPe3y/bTaTa BBIUUCICHUN,
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peoOpa3oBaHUi, TOCTPOCHUH.

Pemars 3a1a4u U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTHYeCKUe 3HAHUS [ PEIICHUS 3a71a9 U3 JPYTUX
MPEIMETOB.

Pemiath TeKCTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATH
cIoco0bl pelIeHus 3aJa4n

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KJIACC

CreneHs ¢ EIBIM
MOKa3aTejieM

CranpmapTHas 3anMCh YHCIIA.
Pa3zmepbl 00bEKTOB

Ne HaumeHnoBaHue pa3jaesa KoaunvecTBo| OCHOBHOE coep:KkaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH
n/m__| (temsl) Kypca 4acoB
1. | Yucna v BBIYHMCICHUS. 15 KBanpaTHblli KOPEHb U3 YHUCIIA. ®opMyJIMPOBATH ONpeeIeHHe KBaJPAaTHOTO KOPHS M3
KBanpaTtHbie KopHU [lonarue 00 uppanroHAIHLHOM qrcia, apu(METHIECKOTo KBaIpaTHOTO KOPHSI.

yucie. JlecaTnynbie IIpuMeHATH OnEpannio U3BJICYEHHS KBaJPAaTHOTO KOPHS

NpUOIMKESHUS U3 YHCIa, HCMOJb3YH [TPU HEOOXO0AUMOCTH KAJIBKYJIATOP.

UPPAaLMOHAIBLHBIX YACEN. OuenuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMH U

JlefiCTBUATEIBHBIE YHCIA. JECSITUYHBIMU IPOOSIMHU.

CpaBHeHUE IEHCTBUTENBHBIX CpaBHUBATB M YIIOPAAOYHMBATH PALlMOHAIIBHBIE U

YHUCEL. VPPALMOHAIBHBIE YNCIIA, 3alICAHHBIE C TIOMOIIBIO

VpaBHeHue Buga X° = a. KBaJIpaTHBIX KOPHEH.

CoiicTBa apupMeTHIECKUX MccaenoBaTh ypaBHEHHE X = , HAXOAUTh TOUHBIE 1

KBaJIpaTHBIX KOPHEM. npubsImKeHHble KOpHU 1pu a > 0.

[Ipeobpa3oBanue YMCIOBBIX HccaenoBarb ¢BOMCTBA KBAaIPaTHBIX KOPHEH, IPOBOAS

BBIPAKEHUH, COAEPIKALLUX YHCJIOBBIE DKCIIEPUMEHTBHI C UCIIOJIB30BAHUEM KAIIBKYJIATOPA

KBaJ[paTHbIC KOPHU (kommIBIOTEPA).
Jloxa3bIBaTh cBOICTBa apu(METHUECKUX KBAJPATHBIX
KOpHE; MPUMEHSTh UX JJI IPeoOpa3oBaHus BbIPAKEHUM.
BeinoyHATH npeodpa3oBaHus BEIPAXKEHUN, COIEPIKALINX
KBaJpaTHBIC KOPHHU.
Bbipa:kaTh nepeMeHHbIe 13 T€OMETPUYECKUX U (PU3HYECKUX
dbopmyi.
BbruncasiTh 3Ha4eHUs BHIPDAKEHUN, COACPKAILNX KBAJPATHBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP.
Hcnoab3oBaTh B X0/1€ PELICHUS 3a1a4 dJIEMEHTapHBIC
MIPE/ICTaBJICHHUS], CBI3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYMH.
3HAKOMHTBCS C MCTOPHEl pPa3BUTHSI MaTEMAaTUKHU

2. | Yncna v BBIYMCIEHUS. 7 CreneHs ¢ 1eIbIM [T0Ka3aTEIEM. ®opMyIMpPOBATh ONpeAe/IeHUe CTEIICHU C LIEIIbIM

IIOKa3aTcIcM.
HpeIlCTaB.]IﬂTb 3amuch OOJIBIIMX U MaJIBIX YHCET B
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OKpY>Karoiero mupa (0T
3JIEMEHTAPHbBIX YaCTHIL 0
KOCMHYECKUX 00BEKTOB),
JUIUTEIBHOCTh IIPOIIECCOB B
OKpyxaromeM Mupe. CoiicTBa
CTENEHU C LIEeJIbIM [T0Ka3aTeaeM

CTaH/JapTHOM BHJIE.
CpaBHHBATb YKCJIA U BEJIMYUHBI, 3aITMCAHHBIC C
HCIOIb30BaHueM cTerenu 10.

Hcnonb30BaTh 3aNUCh YHCEI B CTAHIAPTHOM BHJIC

JUTSL BRIPKEHUS Pa3MepOB OOBEKTOB, ITUTEILHOCTH
IIPOIIECCOB B OKPYIKAIOIIEM MHpE.

@ opMyJIMPOBATH, 3ANIMCHIBATH B CHMBOJINYECKO# Gopme u
WLTIOCTPHPOBATH MPHUMEPAMM CBOMCTBA CTEIICHH C LIEJIBIM
IOKa3aTeJIeM.

IIpumeHSITH CBOMiCTBA CTCIICHH IS IPEOOPAa30BAHUS
BBIPXCHHH, COJIEPIKAIUX CTEIICHU C IIETIBIM MTOKA3aTEIeM.
BBINOJIHATD AeCTBHSA C YKCIIAMU, 3aIIMCAHHBIMA B
CTaHJIapTHOM BUJE (YMHOXKEHUE, JICTICHHUE, BO3BEJCHHUC B
CTEIEHb)

AnrebOpanueckue 5 KBagpartsslii TpexuieH. Pacno3HaBaTh KBaJpaTHBII TPEXWICH, YCTaHABIMBATh
BbIpakeHus1. KBagparHblii PaznoxeHue KBajpaTHOrO BO3MOYKHOCTb €TI0 PA3JI0’KEHHUsI Ha MHOXKUTEIIH.
TpEeXWIeH TpPEeXWIeHa Ha MHOXHUTEIH PackiaabIiBaTh HA MHOKHTEIH KBaIPATHBIN
TPEXWIeH C HEOTPULATEIbHBIM TUCKPUMUHAHTOM
AnreOpaundeckue 15 Anrebpanyeckast 1poOb. 3anuceiBaTh anredpandeckue Beipakenus. Haxoaurb
BBIpKEHUS. JlonycTHUMBbIE 3HAYSHUS 00J1acTh OnpeeNeH s pallMOHAIbHOTO BBIPAYKEHHUS.
AnreGpanueckast 1poOb MEPEMEHHBIX, BXOIAIINX B BbINOJIHATH YHCIIOBBIC TIOJCTAHOBKH U BBIYMCJIATH 3HAUCHHE
anreOpandecKre BbIpaKeHUs. JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYISATOpA.
OCHOBHOE CBOMCTBO ®opmyMpoOBaTH OCHOBHOE CBOMCTBO alre0pandeckoit 1poou
anreOpandeckoit 1pooH. U NPUMEHSATH €ro i peodpazoBaHust Jpobeit.
Coxkpatenue apo0ei. BbInoaHATSH 1eiicTBUA ¢ anredpandecKuMu Ipo0sMu.
CrnoxeHue, BBIYUTAHHE, IIpuMeHATH Npeodpa3oBaHMs BHIPAKESHUH [T pELLICHUS
YMHOXXEHUE U JICTICHUE 3ajad.
anreOpandeckux Apooei. Bobipa:kath nepemeHHble U3 Gopmyi (PpU3HUECKUX,
[Ipeo6pa3oBanHue BbIpaxeHH, reOMEeTPUYECKUX, OMUCHIBAIOIINX ObITOBbIE CUTYaIIUN)
coJiep KalIX anredpandyeckue
npobu
VYpaBHEHUS U HEPABEHCTBA. 15 KBanparHoe ypaBHEHUE. Pacno3naBaTh KBaJapaTHbIE YpaBHEHUSI.

KBagparHsle ypaBHEHUS

Henonnoe kBanpatHoe
ypaBHeHue. Dopmyiia KopHer

3anucpiBaTh (POPMYJIY KOpPHEH KBaIpaTHOTO YPaBHEHHS;
pelaTs KBaJApaTHbIe YPABHEHMSI — [TIOJIHBIE U HENIOJIHBIE.
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KBa/IpaTHOT'O YpaBHEHUS.
Teopema Buera.

Pewenne ypaBHenui,
CBOSIIMXCS K KBAaJIPATHBIM.
[Ipocreiimue qpobHO-
palrOHaIbHbIE YPABHEHUS.
Pemenue TekCcTOBBIX 3a/1a4 C
ITOMOIIIBIO KBaIPATHBIX
yYpaBHEHUH

IIpoBoanTh Npocreiimme UccaeI0BaHUs KBaIPaTHBIX
YpaBHEHUU.

Pemath ypaBHeHMsl, CBOSIIMECS K KBAJAPATHBIM, C
MTOMOIIIBIO TPe00pa30BaHU U 3aMEHOU MTePEMEHHOM.
Hao6/r01aTh M aHAJIM3UPOBATH CBSI3b MEXK]Y KOPHIMU

1 K03pPUIMeHTaMH KBaIpaTHOTO YPaBHEHUSI.
®opmysmpoBaTh TeopeMy Buera, a Taxxe 00paTHYIO
TEOpeMY, IPUMEHATH 3TU TEOPEMBI JJI PELICHUs 3a]1a4.
Pemats TeKkcTOBbIE 321a4H aNTeOPaHuECKUM CITIOCOOOM:
MEPEXOJIUTh OT CIOBECHOM (POPMYITUPOBKH YCIOBUS 3aa4l K
ayireOpanvecKoi MOJIEH IYyTEM COCTaBJICHUs YPaBHEHUS,
pemnaTh COCTaBIEHHOE YPaBHEHUE; HHTEPIPETUPOBATh
pe3yJbTar.

3HAKOMHTBCS € HCTOPHEl pa3BUTHS anreOpbl

VYpaBHEHHUs U HEPABEHCTBA. 13 JIuneliHOE ypaBHEHHE C IBYMS Pacno3HaBaTth JIMHEIHBIC YPABHEHUS C ABYMS IEPEMEHHBIMMU.
Cucremsl ypaBHEHUNI NIEPEMEHHBIMH, €r0 rpauk, Crponthb rpaguKy JUHEHHBIX YpaBHEHUI, B TOM 4uCIIe
IIPUMEPBI PELICHUS YPAaBHEHUI HCNO0/b3ys HU(pPoOBbIE pecypcehl.
B LIeIIbIX yucnax. Pemenue PasimmyaTh napasuliesbHbIE U IIEPECEKAOLINEC NIPAMBIE 110
CUCTEM JABYX JIMHEHHBIX UX YPaBHECHHUSIM.
YPaBHEHUU C ABYMs PemaTe cucTemsl IBYX JIMHEWHBIX YPABHEHUN C ABYMS
nepeMeHHbIMU. [Ipumepsl IIEPEMEHHBIMU NIOJICTAHOBKOW U cl10’keHneM. Pemiars
peLICHUS CUCTEM HEJTUHENHBIX IIPOCTEUIINE CUCTEMBI, B KOTOPBIX OJHO W3 YPaBHEHUI HE
YpaBHEHUH C ABYyMS SIBJISICTCS JINHEHHBIM.
nepeMeHHbIMU. ['paduueckas IIpuBoauTh rpaguyecKyr0 HHTEPNPETANUIO PELUICHUS
WHTEpIIpETAlUsl YPABHEHUS C YPaBHEHUS C JBYMS IEPEMEHHBIMHU U CUCTEM YPAaBHEHHU C
JIBYMS IIEPEMEHHBIMU U CUCTEM JIBYMsI IIEPEMEHHBIMU.
JIMHEWHBIX YPABHEHUN C ABYMS Pemath TekcToBble 3a1a4M anredOpanyeckum
repeMeHHbIMU. Penienue CIIOCOOOM.
TEKCTOBBIX 33J1a4 C IOMOIIBIO
CUCTEM YpaBHECHUM.
VYpaBHEHHsI U HEPABEHCTBA. 12 UucnoBble HEPABEHCTBA U UX ®opmMy/IMpPOBATh CBOICTBA YNCIOBBIX HEPABEHCTB,

HepasencrBa

CBONCTBA.
HepaBeHnctBo ¢ oiHOM
rnepeMeHHou. JInnernbie

WJUTIOCTPUPOBATH X HA KOOPJAWHATHOM MPSIMOM, I0KA3bIBATH
anredpanvecKu.
IIpumeHsSITH CBOIiCTBA HEPABEHCTB B XOJI€ PEIICHHUS 3a/1a4.
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HEPABEHCTBA C OJIHOU
MEPEMEHHOMN U UX PEIICHUE.
CucreMbl TUHEHHBIX
HEpPaBEHCTB C OJTHOM
IIEPEMEHHON U UX pELICHUE.
N3o0paxkeHue pemeHus
JIMHEHHOT O HEPaBEHCTBA U UX
CHCTEM Ha YMCJIOBOM MPsIMOM

Pemate JIMHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
n300pakaTh pellieHHe HePaBEHCTBA Ha YUCIOBOM MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300paXkaTh
pEILIEeHNEe CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSAMOUN

OyHKIMH.
OcHOBHBIE IOHATHSA

[Tonstue pynkunuu. O61aCTH
oTpeeNieHUs] 1 MHOXECTBO
3HaueHu QyHKuH. CriocoOb
3ananus ¢pyakuit. ['padux
¢bynkuuu. CBoiicTBa QPyHKITUH,
HX OTOOpaKECHHE

Ha rpaduke

Hcnoab30BaTh QYHKIIMOHATHHYIO TEPMUHOJIOTHIO H
CHMBOJIMKY.

BoruncasaTs 3HaYeHus1 QyHKINN, 3aJaHHBIX (opMyTaMu
(pu HEOOXOAMMOCTH HCTIONBH30BATh KAIBKYJIISTOP);
COCTABJISITH TA0JMUBI 3HAYEHUH (QYyHKINU.

CTpouthb 1o TouKkam rpagpuku QyHKIUH.

OnucepiBaTh CBOiicTBA (DYHKIMH HA OCHOBE €¢
rpaduyecKoro npeacTaBICHusl.

Hcnoab30BaTh QYHKIMOHATHHYIO TEPMUHOJIOTHIO H
CHMBOJIMKY.

HccaenoBath mpumepsl rpadKoOB, OTpaXKAIOMIUX pPeabHbBIE
MPOLIECCHI U SIBJICHUA.

IIpuBOAMTHL MPUMeEPHI MTPOIIECCOB U SBJICHHH C 3aJaHHBIMU
CBOMCTBaMH.

Hcnoab3oBaTh KOMIIBIOTEPHBIE POTPAMMbI

JUTSI TIOCTPOEHUS TpaduKOB PYHKIUI U U3YUESHUS

MX CBOWCTB

OyHKIUN.
Yucnosble QyHKIIUU

Urenue 1 NocTpoeHHUE TpaPuKoOB
¢bynaxuit. [Ipumeps! rpadukoB
(GyHKIMH, OTpaXkaroImx
peanbHbIe nponecchl. DyHKIUH,
OIMCHIBAIOLINE NPSAMYIO U
00paTHYIO TTPOMOPIIMOHAIbHBIC
3aBHCUMOCTH, UX I'paUKH.
I'paduk pyHKIIE Y = X2,
DyHKIMU Y = X2,y =X,

Haxoauthb ¢ noMoubio rpadgpuka QyHKIUN 3HAUYCHUE OJTHOU
13 pacCMaTpUBAEMBIX BEJIMYHH 10 3HAYEHUIO Ipyroil. B
HECJIOKHBIX CIIy4asX BbIPaKaTh (POPMYJ10il 3aBHCHMOCTD
MEXy BEINYNHAMH.

OnuceiBaTh XapakTep U3MEHEHNUS OJIHOM BEJINYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYrou.

Pacno3naBaTh Bubl H3y4aeMbIX (GyHKIUH.

IHoka3bIBaTh CXEMaTHYECKH TIOJIOKEHUE HA KOOPAUHATHOMN
TIOCKOCTH TpadukoB QyHKIH Buaa: Y = X5,y =X, Yy
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y=V% ¥ = x|
rpaduUecKoe perieHue
YpaBHEHUH U CUCTEM
YpaBHEHUH

=Vx, y =|x|.

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
NPeACTABJICHHUS IS PELICHUS U UCCIIEI0OBaHUS YPaBHEHU I

U CUCTEM ypaBHECHUH.

IIpuMeHsaTh HM(PPOBBIE pecypcebl Ui IOCTPOSHUS I'papUKOB

byHKIUH

10. | IToBTOpeHue u 000OIICHHE

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOIOB KYpPCOB
7 u 8 KJ1accoB, 0000IIeHNE
3HAHHUH

Bri0uparh, NpUMeHSTh, OLIEHUBATH CNIOCOOBLI CPAaBHEHUS
qrcell, BRIYUCICHUH, MpeoOpa3oBaHuil BIpAKEHUH, pEIICHUS
YpaBHEHUM.

OcyumiecTBAATH CAMOKOHTPOJIb BBIIOJIHSIEMbBIX ACUCTBUH U
CaMONIPOBEPKY pe3yibTaTa BRIUUCICHUHN, TPEOOpa30BaHU,
MOCTPOCHUH.

Pemars 3a1a4u 13 peajibHOM KU3HU, IPUMEHATH
MaTeMaTUYeCKUE 3HAHUS [ PELICHUs 3a7a4 U3 APYTUx
IIPEAMETOB.

Pemiath TeKCTOBBIC 32/1a4H, CDABHUBATH, BLIOUPATH
CNoco0bl PEIICHHS 3a]a4l

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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9 KJIACC

Ne HanmeHnoBanue pasaeia KosanuectBo| OcHOBHOe coiep:kaHue OcHoBHbIE BH/bI 1eSIT€IbHOCTH 00y4a0IIMXCs
n/n | (Tembl) Kypca 4acoB
1. | Yucna v BbIYUCIICHUS. 9 PannonanpHbIe ynca, Pa3BuBaTh npeacTaB/IeHUs O YUCIAX: OT MHOXKECTBA
JleiicTBUTENbHBIE YU CIIA UPpalMOHAIIbHBIEC YHUCIIA, HaTYpaJIbHBIX YHMCEIl 10 MHOXKECTBA IEHCTBUTEIIBHBIX YUCEIL.
KOHEYHbIE U OECKOHEUYHbBIE O3HaAKOMHTBCS C BO3MOKHOCTbBIO IPEJCTABIICHUS
JeCATUYHbIE JPoOu. JIeMCTBUTENILHOTO YHCIIa KaK OECKOHEUHOM JIeCATUYHOM
MHOXECTBO 1€HCTBUTEIIBHBIX IpoOU, MPUMEHSATh JECSITUUHbIE TPUOIMKEHUS
4ucell; ACUCTBUTEIbHBIC YHCIIa palMOHAIbHBIX U UPPalMOHANBHBIX uncen. U300pakaTh
KaK OECKOHEYHbIE 1eCATUUHbIE JEMCTBUTEIIbHBIE YHUCIIA TOYKAMU KOOPJIANHATHOMN IIPSIMOM.
npoOu. BzaumMHo ojHO3HaUYHOE 3anuceiBaTh, CPABHUBATH M YNIOPSIA0YUBATH
COOTBETCTBUE MEXKIY JICHCTBUTEIIbHBIC YHCIIA.
MHOKECTBOM JIEHCTBUTENBHBIX BbIoIHATH, COUeTast yCTHBIE U IMCbMEHHBIE IIPUEMBI,
YHUCENI U MHOKECTBOM TOYEK apugMeTHYecKHUe AelCTBUA C pPallMOHAIbHBIMU YHCIIAMU;
KOOpJAMHATHOM NPSAMOM. HAXOAUTH 3HAYCHUS CTENECHEH C LIEJIbIMU [TOKA3aTEISIMU U
CpaBHeHUE 1eHCTBUTENIBHBIX KOpHEN; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHUMN.
qucen, apupMeTHIecKue IHony4yuTs npeacraBjieHne O 3HAYUMOCTH
JEUCTBHS C NEHUCTBUTEIIBHBIMU JEHCTBUTEIIBHBIX YMCEN B IPAKTUYECKOMN NEATEIIBHOCTH
yuciaamu. [IpubnmxenHoe YEJI0BEeKa.
3Ha4YE€HHE BEJIIMYNHBI, TOYHOCTH AHAJIM3UPOBATH U /1€/1aTh BbIBOJbI O TOUHOCTH
npubnmxenus. OkpyrieHue OpUOJIMKEHUS IEUCTBUTEIBHOTO YUCIIA TIPU PEIICHUH
yucen. [Ipukuaka u oneHka 3a7ad4.
pe3yabTaTOB BBIUMCICHUN OKpyrasiTe NEMCTBUTEIbHBIC YHCIIA, BBINOJHATH NPUKHIKY
pe3yJibTaTa BEIYUCIEHUN, OLEHKY 3HAYCHUH YMCIOBBIX
BBIPAKCHU.
3HAKOMHTBCS C MCTOPHEl pPa3BUTHSI MaTEMAaTUKHU
2. | YpaBHEHHUs U HEPABEHCTBA. 14 JInneliHOE ypaBHEHHE. OcBauBaThb, 3aIOMMHATH U IPUMEHSATH rpadpuyeckue
VYpaBHEHHUs ¢ OAHOU Pemrenne ypaBHenui, METO/IbI [IPY PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHON CBOJSAIIMXCS K JINHEHHBIM. CUCTEM.
KBagparnoe ypaBHeHue. Pacno3naBarsp 1esnbie u 1poOHbIe ypaBHeHuUs. Pematb
Pewienue ypaBHeHUH, JIMHEeHHbIe M KBA/IPATHbIC YPABHEHH S, YPABHECHUS,

58




CBOZSAIIMXCSA K KBAaJPaTHBIM.
bukBanpaTHbie ypaBHEHUS.
[Ipumeps! penieHus
YpaBHEHUH TPEThEU U
YETBEPTOU CTEIIECHEH
pasyioKeHUueM Ha
MHOXxuTenu. Pemenne
IpOoOHO-pallMOHAIBHBIX

CBOJISIIIIMECS K HUM, IPOCTEHIINE IPOOHO-palIOHAIIEHBIC
YpaBHECHHSL.

IpensaraTh BO3MOXHbBIC CITIOCOOBI PEIICHHUS TEKCTOBBIX 33/ad,
00CY:KIaTh HX H PeliaTh TEKCTOBBIC 3a1a4M Pa3HBIMU
croco0aMu.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTHKH

YpaBHEHUH.
Pemenne TekcTOBBIX 3a1a4
anredpanvecKum
METOJIOM
VYpaBHEeHUs 1 HEPAaBEHCTBA. 14 VYpaBHeHUE C ABYMS OcBauBaTh U NPUMEHSTH TPUEMBI PELICHUSI CHCTEMBI
Cucrembl ypaBHEHUI NepEeMEHHBIMH U €ro TpaduK. JBYX JIMHEHHBIX YpPaBHEHUH C IByMs IEPEMEHHBIMUA H
Cucrema 1ByX JUHEHHBIX CHUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE
YpPaBHEHHH C TBYMS SIBJISIETCSI JIMHEHHBIM.
MIEPEMEHHBIMH U €€ PEIICHHE. Hcnoab3oBaTh QYHKIIMOHATBEHO-TpapUUECKUE
Pemienue cuctem nByx IPEJCTaBICHUS 1JIs1 pellleHUsl U UCCJIeI0BaHMs YPaBHEHUH U
YpaBHEHUH, OJHO W3 KOTOPBIX CUCTEM.
JUHEWHOE, a IPyroe — BTOPOil AHATU3NPOBATH TEKCTHI 32124, PelIaTh UX aNredpandyeckum
crenenu. ['papuyeckas CIocoOOM: MepexoaAuTh OT CIOBECHOU (POPMYIHPOBKU
UHTEepHpeTaIys CUCTEMBI YCIIOBHS 334U K aJlre0pandeckoil MOAeH myTeM
YPaBHEHUHN C ABYMs COCTaBJICHUS] CUCTEMbI YPAaBHEHHI; PeIIaTh COCTABICHHYIO
nepeMeHHbIMU. Perienue CHUCTEMY YpaBHEHMI; HHTEPNPEeTUPOBATh pE3yJbTar.
TEKCTOBBIX 3a7a4 3HAKOMUTHCS € HCTOPHEH Pa3BUTHS MaTEMATHKA
anreOpanyeckuM cnocoOom
VYpaBHEHHsI U HEPABEHCTBA. 16 UucnoBble HEPABEHCTBA U UX Yurarth, 3a11MCHIBATh, IOHMMATh, HHTEPIPETHPOBATH

HepasencrBa

cBolicTBa. JInHEWHbIE
HEpPABEHCTBA C OJIHOU
IIEPEMEHHON U UX PEILICHUE.
CucreMbl THHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE.
KBagparHslie HepaBeHCTBA U

HEPABEHCTBA; UCITOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinoansaTs npeoOpazoBaHus HEPABEHCTB, HCMOJAb30BATH IS
npeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
Pacno3naBathb NTUHEIHBIE U KBaJAPATHBIE HEPABEHCTBA.
Pemars iMHEHBIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINX KBAIPaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYXKAaTh NOJYYCHHbIE PEIICHHUS.
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ux perienue. I'padudeckas
WHTEpIpETAIHs HEPABEHCTB U
CHUCTCM HCPABCHCTB C IBYMs
MIePEMEHHBIMH

N300paxkaTth pelieHre HEpaBEeHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIIOBOU MPSIMOMA, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
CHUMBOJIOB.

Pemath KBagpaTHbIC HEPABEHCTBA, UCIIONIB3YA Ipaduueckue
IIPEJICTaBICHHUS.

OcBauBaTh U IPUMEHATH HEPABEHCTBA MPU PELICHUU
pa3aMyYHBIX 33]a4, B TOM YHMCJI€ IPAKTUKOOPHUEHTHPOBAHHBIX

OyHKIIUA 16 KBagparnunas pynkius, ee Pacno3naBaTthb BU/IbI H3ydyaeMbIX (YHKIIHMN;
rpaduk u cBoiictBa. [lapaboa, WLTIOCTPUPOBATH CXeMATHYECKH, O0BSICHATDH
KOOPJIMHATHI BEPIINHBI pacnosoKeHne Ha KOOPIMHATHOH IUIOCKOCTH TpaduKoB
napa0oJIbl, OCb CAMMETPUH . _ _ _K
napa6osbl. ['paduku pyHKIMNI: bynkuuit Buna: y =kx, y =k« +b, y Ty y=x,
y= k;(’ y=kx+b, y = Xy =vx, y= |X| B 3aBMCMMOCTH OT 3HaYEHUMH
_ K03()(PUIIMEHTOB; ONMCHIBATH X CBOWCTBA.
y= ;’ Pacno3naBaTh KBagpaTHUHYO (QYHKIHIO 110 GOopMyIIe.
y=x2 y=:8, y Hpmsozlinb NpUMepbI KBaJIPaTUYHbBIX 3aBUCUMOCTEH U3
- peanbHOH KU3HU, PU3UKH, TeOMETPUH. BBIABAATH U
VX 00001aTe 0co0eHHOCTH IpaduKa KBaApaTHUHON
y=|x| dynkmun y = ax? + bx + c.
CTponTh 1 N300pakaTh CXeMATHYECKH TpapUKH
KBaJ[PaTUYHBIX QYHKINH, 3aJaHHBIX (hOpMYITaMu BUIA
y=ax?, y=ax’+q, y=a(x+p)’, y=ax’+bx+c.
AHATU3MPOBATH U NPUMEHATH CBOICTBA N3YYEHHBIX
(GyHKUIMN 1715 UX IOCTPOEHUS], B TOM YHCJIE C TIOMOILIBIO
1I1(POBBIX PECYPCOB
Yucnossie 15 [TonsaTHe yncnoBon OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHMS], CTPOUTH
M0CJIeI0BaTEIbHOCTH MOCJIeI0BaTeNbHOCTH. 3aaHue peyeBble BBICKA3bIBAHMA C UCIIOJIb30BAHUEM TEPMUHOJIOTHH,

IIOCJIEI0BATEIHOCTH
PEKyppeHTHOH GopMynoi u
(dhopmymoit N-To wieHa.
Apudmernueckas u
reoMeTpuYecKas Iporpeccuu.

CBS3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.
AHanu3npoBaTh GopMyiTy N-TO YiIeHa
MOCJIEZI0BATENBHOCTH WM PEKYPPEHTHYIO GOPMYIy M
BBIYHCJISITH YWICHBI [I0CIE10BATEILHOCTEN, 3aJaHHBIX
TUMH (POpPMYITaMH.
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@opMyIsl N-T0 YiIeHa
apupMeTHIECKONH |
F€OMETPUYECKON ITPOTrPECCUi,
CYMMBI IIEPBBIX N YJICHOB.
N300pakeHne 4IeHOB
apupMeTHIECKONH |
T€OMETPUYECKON ITPOrpeECCUil
TOYKAMH Ha KOOPAMHATHON
IJIOCKOCTH. JINHEWHBI U
9KCIIOHEHIIMAJIBHBIN POCT.
Crno’xHbI€ MPOLIEHTHI

YceraHaBaMBaTh 3aKOHOMEPHOCTD B TIOCTPOSHUH
[10CJIEI0BATEIbHOCTH, €CIIM BBIIMCAHbI IEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO
IPOrPECCUU NPH PA3HBIX CIOCO0AX 3aaHMUS.

Pematsp 3a5auu ¢ ncnosiab3oBaHueM Gopmyil N-ro 4jaeHa
apu(METHYECKON ¥ TEOMETPUIECKOI MPOrPECcCHid, CyMMBI
HEPBBIX N YICHOB.

M300paskaTh WICHHI OCIEI0BATEIHPHOCTH TOYKAMH Ha
KOOP/AMHATHOH MJIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUI 13
peanbHOM JKU3HHU, UJUTIOCTPUPYIOLINE U3MEHEHNE B
apu(mMeTnyecKoil nporpeccuu, B FTeOMETPUYECKOM
IpOrpeccuu; U300paxarb COOTBETCTBYIOLIME 3aBUCUMOCTH
rpapuuecKu.

PemaTts 3a1a4u, CBsI3aHHbBIE C YUCIOBBIMU
HIOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE 33JJa4l U3 PEATbHON
KM3HH C MCTIOJIb30BaHHEM IIU(PPOBBIX TEXHOIOTHUH
(971eKTPOHHBIX TaONIUL, rpauIecKOro KajlbKyJIsaTopa U T.IL.).
PemaTth 3aauu Ha CIIOKHBIE IPOIICHTHI, B TOM YHUCIIE 33/1a4H
U3 pealbHOM MPaKTUKH (C UCIIOIb30BaHUEM KAJIbKYIIATOPA).
3HAKOMUTHCS C HCTOPHEl Pa3BUTHS MAaTEMATHKH

[ToBTOpenue, 0600MIIEHNE,
CHCTEMAaTH3alMsl 3HAHUH

18

Uwucna v BEIYUCIICHHS (3aIUCh,

CpaBHEHHE, IECUCTBUS C
HeﬁCTBHTGHLHBIMH quciiaMu,
YHUCIIOBAs MPSMast; IPOLIEHTHI,
OTHOILIEHUS, IPONIOPLINH;
OKpYyTJIeHUE, MPUOIMKEHHUE,
OIICHKA; PEIICHNE TEKCTOBBIX
3a7a4 apu(pMETUYECKUM
croco6om).
Anrebpanueckue BbIpaXeHUs
(mpeobpazoBanue
anreOpanyecKnX BbIpaKeHU,

OnepupoBaTh NOHSITUSIMH: MHOXKECTBO, ITOJIMHOXKECTBO,

oTiepaIuy HaJl MHOXKECTBAMU; UCI0JIB30BaTh Ipaduieckoe

MNpeaACTaBJICHUEC MHOXKCCTB JIA OITMCAaHU PCAJIbHBIX ITPOILECCOB

U SIBJICHH, IPH PEIICHUH 33724 U3 JPYTUX y4eOHBIX

MPEIMETOB.
AKTYaJIN3MPOBATH TEPMHUHOJIOTHIO U OCHOBHBIE 1eliCcTBHS,
CBSI3aHHbBIE C YMCJIAMH: HATYpaIbHOE YHCIIO, IPOCTOE U
COCTaBHOE UHMCIIa, JeIMMOCTh HaTypaIbHBIX YHUCEIL.
OHCpHpOBaTb IMNOHATHUAMM: CTCIICHb C IICJIBIM I10KAa3aTCJIEM,
apudmeTnyeckuit KBapaTHbBIN KOpEHb, MHOTOYJICH,
anrebdpandeckast ApoOb, TOKIECTBO.

BbINoJHATH 0CHOBHBIE /1€iiCTBHS: BHITIOTHITH PACUeThl IO
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JIOITYCTUMBbIE 3HAYEHMUS])
OyHKIUN (IOCTPOEHHE,
CBOWCTBA U3YYCHHBIX (PYHKIINH;
rpadu4eckoe pereHue
YPaBHEHUH U UX CUCTEM)

dbopMynam, mpeoOpa3oBLIBATH IIETbIC, APOOHO-PAITMOHATEHBIC
BBIPA)KEHUS U BBIPAXKEHUS C KOPHIMHU, PEaJIn30BbIBATh
pasiioKeHue MHOTOWICHA HA MHOXKHUTEIH, B TOM YHCIE C
UCIIOJIb30BaHUEM (POPMYJT pa3HOCTH KBaJpaTOB U KBaJpaTa
CYMMBI ¥ pa3HOCTHU; HAXOIUTH JOITYCTUMBIC 3HAUCHUS
HEPEMEHHBIX JJIs1 IPOOHO-PALIMIOHAIBHBIX BBIPAXKEHUH, KOPHEH.
MoaeaupoBaTh ¢ TOMOIILIO GOPMYIT peaIbHBIE POLECCHI
U SIBJICHUS

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK GyHKINH,
HYJIM QYHKIMH, TPOMEKYTKH 3HAaKOIIOCTOSIHCTBA,
IIPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIblIEE U
HalMEHbLIIee 3HaYeHUs (PYHKLUU.

AHaTU3MPOBaATh, CPABHUBATD, 00CY:KIaTh CBOICTBA
byHKIMH, cTPOUTH UX rpaduKy.

OnepupoBaTh NOHATUSIMM: TIpsIMAst
IPONOPLHUOHATIBHOCTb, 00paTHas MPONOPLUOHAIBHOCTD,
TuHeWHas QYHKIUS, KBaapaTuyHas QyHKIus, mapadoa,
runepooa.

Hcnoab3oBarh rpaduku Ui ONpeeIeHNs CBOMCTB,
MIPOIIECCOB U 3aBUCUMOCTEMH, ISl pEIIeHUs 3a/1a4 U3 IPYTUX
yueOHBIX IPEMETOB U PeaTbHOH KU3HU; MOAETUPOBATH C
MOMOIIBIO TPAPHUKOB PeaIbHBIE MPOLIECCH U SBICHHUS.
Bobipazkath GopmyJIaMM 3aBUCUMOCTH MEXITY
BEIIMYMHAMU

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB Ha
NMPaKTH4ecKue padoTsl

[ToHsiTHE palMOHAIILHOIO YUCIIA

ApudmeTrueckue JeiCTBY ¢ palliOHATbHBIMU YHCIAMHU

Apudmernueckre ISHCTBHSI C PAMOHATBHBIMH YHCIAMU

ApudmeTnueckue JeiCTBH ¢ pallMOHATbHBIMU YHCIAMH

Apudmernueckre ISHCTBHSI C pallMOHATBHBIMH YHCIAMU

Apudmernueckue ISHCTBHSI C PAMOHATBHBIMY YHCIAMU

CpaBHCHI/IC, YIHOPAAOYMBAHUC pallMOHAJIBHBIX YHUCECII

CpaBHeHue, ynops104MBaHUE PAllMOHAIbHBIX YHCEI

OO NS R W N

CpaBHCHI/IC, YIIOPAAOYMBAHUC PAMOHAJIBHBIX YHCCII

10. CreneHb ¢ HaTypaJIbHBIM IOKA3aTEIEM

11. CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeIeM

12. CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM

13. CreneHb ¢ HaTypaJIbHbIM IOKA3aTEIEM

14. CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeIeM

15. Pemrenne OCHOBHBIX 3a7ad Ha JpoOW, TMPOLEHTHl W3
peasbHON MPAKTUKU

16. Pemenne OCHOBHBIX 3ajad Ha JpoOH, TMPOLEHTHl H3
peasbHON NPAaKTUKU

17. Pemenne OCHOBHBIX 3amad Ha JpOOM, MPOIEHTHI U3
peasbHON MPAaKTUKU

18. Pemenrie OCHOBHBIX 3aJady Ha JpoOM, MPOLEHTHl U3
peasbHON MPAaKTUKU

19. [Ipu3Haku [AEAMMOCTH, pA3JIOKEHUS Ha MHOXHUTEIH
HATYPaJIbHBIX YHCE

20. [Ipu3Haku [AEIMMOCTH, pAa3JIOKEHUS Ha MHOXKHUTEIU
HATYPaJIbHBIX YHCE

21. Peanbuple  3aBucumoctu. Ilpsmas u  oOpaTHas
IPOTIOPIHOHATBHOCTH

22. Peanbuple  3aBucumoctu. Ilpsmas u  oOpaTHas
POTIOPIHOHATBHOCTH

23. Peanbuple  3aBucumoctu. Ilpsmas u  oOpaTHas
IPOTIOPIMOHATBHOCTH

24. Peanbuple  3aBucumoctu. llpsmas u  oOpaTHas
IPOTIOPIIMOHATBHOCTH

25. KonTtponbHast pabota o Teme "PanmonanbHble yncia"

26. bykBEeHHBIE BBIpa)KEHHUS

27. DopmyIibl

28. DopmyIsl

29. [Tepemennsble. [lonmycTrMble 3HaYSHHS IEPEMEHHBIX

30. [IpeoOpa3oBanue OYKBEHHBIX BBIPQXXEHUH, pPaCKpBITHE
CKOOOK ¥ ITPHUBEICHHE MOJJOOHBIX CITaraeéMbIX

31. [IpeoOpa3oBanue OYKBEHHBIX BBIPQXEHUH, pPaCKPBITHE
CKOOOK ¥ ITPHUBEICHHE MOJJOOHBIX CITaraeéMbIX

32. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUN, PACKPHITHE

CKOOOK U IpHBEICHNE OJOOHBIX CIaraeMbIX
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33.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, pPaCKPBITHE
CKOOOK U IPHUBEACHHUE MOJOOHBIX CIaraeMbIX

34. CBoIiCTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIEM

35. CBOJCTBa CTETIEHU C HATYPAJIbHBIM [TOKA3aTeIeM

36. CBoJiCTBa CTETICHU C HATYPAITBHBIM MTOKA3aTeIeM

37. MHorouseHsbl

38. MHOTO4JICHBI

39. CrnosxeHue, BBIYMTAHUE, YMHOKEHHE MHOTOYJIEHOB

40. CrnosxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOYJICHOB

41. Cno)xeHue, BBIYUTaHHUE, YMHOXKEHHUE MHOTOWICHOB

42. CrnosxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOYICHOB

43. PopMyIIbl COKPAIIEHHOIO YMHOKECHUS

44, DopMyITbl COKPAIIEHHOTO YMHOXKCHUS

45, DopMyJIIbl COKPAEHHOTO YMHOXKEHHS

46. @DopMyITbl COKPANIEHHOTO YMHOKEHUS

47. DopMyJIbl COKPAEHHOTO YMHOXKEHUS

48. PaznoxeHre MHOTOWICHOB HA MHOKHTEIN

49. Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTEIN

50. PaznoxxeHre MHOTOWICHOB HA MHOKHTEIN

51. Pa3no)xeHre MHOTOUJICHOB HA MHOYKUTEIN

52. Kontponbnas pabora mo Teme "AnreOpandeckue
BbIpaXeHUs"

53. VYpaBHeHue, mpaBuia npeoOpa3oBaHUs YpaBHEHHS,
PaBHOCHUJIIBHOCTh YPAaBHEHMI

54, JIuneliHOe ypaBHEHUE C OJHOUN MEPEMEHHOM, pelieHue
JIMHENHBIX YPABHEHUN

55. JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, PELICHUE
JIMHEHHBIX YPABHEHUN

56. JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, pPELICHUE
JIMHENHBIX YPABHEHUN

57. Penienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

58. Permienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

59. Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

60. Permienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

61. JIuneliHOE ypaBHEHHME C JBYMsI IIEPEMEHHBIMM M €T0
rpaduk

62. JluneiiHoe ypaBHEHHE C JByMS NEPEMEHHBIMH M €ro
rpadux

63. Cucrema JByX JIMHEHHBIX YpaBHEHHH C JBYMs
epEeMEHHBIMU

64. Cucrema JAByX JMHEHWHBIX YPaBHEHMM C JABYMs
epEeMEHHBIMU

65. Cuctema JBYX JIMHEHHBIX ypaBHEHMH C JByMs
IepEMEHHBIMH

66. Cuctema JBYX JIMHEHHBIX ypaBHEHMH C JByMs
IepEMEHHBIMH

67. Pemenue cucrem ypaBHEHUN

68. Pemrenue cuctem ypaBHEHHHA

69. Pemenue cucrem ypaBHEHUI

70. Pemenue cucreM ypaBHEeHUH

71. Pemenue cucreM ypaBHEeHUH
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72. KonrtponbHast pabora no teme "Jlnnelinsle ypaBHeHus"

73. Koopaunara Touku Ha ipsamMoit

74. YucioBble IPOMEKYTKH

75. UucioBble TPOMEKYTKH

76. PaccrossHne Mexay [OByMs TOYKaMU KOOPAMHATHOU
PAMO

77. PaccrossHne Mexay [IByMs TOYKaMU KOOPIMHATHOM
PAMOI

78. [IpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH

79. [TpsiMoyrosibpHas cUCTeMa KOOPAMHAT Ha MIIOCKOCTH

80. ITpumeps! rpadukoB, 3a1aHHBIX HOpMYyITaMu

81. [Tpumeps! rpadukoB, 3a1aHHBIX popMynamu

82. ITpumeps! rpadukoB, 3a1aHHBIX HOpMYyITaMu

83. Urenue rpa)iKoB pealIbHBIX 3aBHCUMOCTEH

84. UYrenue rpa)uKoB peaslbHBIX 3aBHCUMOCTEH

85. [Tonstue Gpynkuuun

86. I'padux pyHKINHN

87. CaoiicTBa pyHKUIUH
88. CaoiicTBa hyHKINH
89. Jluneitnas QyHkuus
90. JIuneiinast yHKIHS
91. [Toctpoenne rpaduka THHEHHON QyHKITHH
92. [Toctpoenue rpaduka nuHETHON QYHKIIUU

93. I'padux pynknum y =[x|

94. I'paduk pynkumn y =[x|

95. KonTponbhas padora no teme "KoopanHatel ¥ rpaduki.
OyHkuun"

96. [loBTOpEHNE OCHOBHBIX MOHATUNH M METOJOB Kypca 7
Kjacca, 0000IIIeHre 3HAHUH

97. IToBTOpEHHE OCHOBHBIX IOHATUH M METOAOB Kypca 7
Kjacca, 0000IIeHre 3HaHuI

98. IToBTOpEHHE OCHOBHBIX IOHATHH M METONOB Kypca 7
Kjacca, 0000IIeHe 3HaHUI

99. HTorosas KOHTpOJIbHAsA paboTa

100. IloBTOpEHHE OCHOBHBIX IIOHATHHA M METOJNOB Kypca 7
Kjacca, 0000IIIeHre 3HAHUH

101. IloBTOpEHNE OCHOBHBIX NOHATHH W METOJOB Kypca 7
Kjacca, 0000IIeHre 3HaHUI

102. IloBTOpEHNE OCHOBHBIX NOHATUH M METOJOB Kypca 7

Kjacca, 0000IIeHre 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 102
U3 HUX YPOKOB, OTBEJICHHBIX HAa KOHTPOJIbHYIO paboTy: 5

65




8 KVIACC

Ne Tema ypoka KoJsinyecTBO yacoB Ha
n/n NpaKTH4YecKue padoTbl

1. KBanpaTHblii KOpEHb U3 YKCIIa

2. [TonsiTe 06 MppaIMOHATIEHOM YHCIIE

3. JlecsTuunble NpUOIMKEHNUS UPPALMOHATBHBIX YHCET

4. JlecaTuunple NpUOIMKEHUS UPPALMOHATIBHBIX YHCEI

5. JleMicTBUTEIbHBIC YKCIIa

6. CpaBHEHHE ICHCTBUTEIBHBIX YHCEII

7. CpaBHeHuE 1EHCTBUTENBHBIX YUCEI

8. Apudmerndeckuii KBaJpaTHBIH KOPECHb

9. YpaBHeHHe BHa X2 = a

10. CpolicTBa apu(pMeTHUYECKUX KBaJPaTHBIX KOpHEH

11. CBoiicTBa apu()METHUECKUX KBaJIPATHBIX KOPHEH

12. [IpeoOpa3oBaHre YHUCIOBBIX BBIPAKEHUM, COAEpKAILUX
KBaJJpaTHbIC KOPHH

13. | [IpeoOpa3oBaHue YHCIOBBIX BBIPAKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU

14. [IpeoOpa3oBaHre YHUCIOBBIX BBIPAKEHUM, COAEpKAILUX
KBaJIpaTHbIE KOPHU

15. | IlpeoOpa3zoBaHue 4YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX
KBaJIpaTHbIE KOPHU

16. CrerneHs ¢ 1eJIbIM N10Ka3aTeIeM

17. CranpgaptHas 3amuch  yucna. Pa3mepsl  00BEKTOB
OKpyXarolero Mupa (OT D3JEMEHTApHBIX YacTUL 10
KOCMHMYECKMX OOBEKTOB), JIUTEIBHOCTh IPOLECCOB B
OKpYKarolleM MUpe

18. | CBoiicTBa CTENEHU C LIENbIM IT0Ka3aTeleM

19. | CBoiicTBa CTENEHU C LENbIM [T0Ka3aTeleM

20. CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM

21. | CBo¥icTBa CTENEHH C LIEIbIM IT0Ka3aTelleM

22. CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM

23. | KBanpatHblii TpéxuieH

24. | KBamparHblii TpEXWieH

25. | PasnmosxeHue KBapaTHOTO TPEXUIEHA HA MHOKUTEH

26. | PasnmoskeHue KBapaTHOTO TPEXUICHA HA MHOKUTEH

27. Kontponbnast pabora mo Temam "KBajapaTHble KOpHHU.
Crenenu. KagpatHslii Tpexuien"

28. Anrebpanyeckast 1po0b

29. | llomycTuMble 3HAYEHUs TMEPEMEHHBIX, BXOIAIINX B
anredpanvyeckue BhIpaKeHUs

30. | Homyctumple 3HAa4eHHs] TEPEMEHHBIX, BXOMAAIIUX B
anredpanvyeckue BhIpaKeHUs

31. OCHOBHOE CBOMCTBO ayireOpandeckor Jpoou

32. | Cokparmienue qpobeit

33. Coxkparnienne apodeit

34. | Coxkpaienue npobeit

35. CrnoxeHue, BBIUMTAHHE, YMHOXKECHHE W  JICJICHUE

anreOpanyeckux Apooeit

66




36.

CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHE W  JCIICHUE
anreOpanvecKux apooeit

37. CrnoxeHue, BbIUMTAHHE, YMHOXXEHHME U  JICJICHUE
anreOpanvecKux apooeit

38. CrnoxeHue, BBIUMTAHHE, YMHOXXEHHE U  JICJICHUE
anreOpanvecKux apooeit

39. | IIpeoOpazoBanue BBIpa)KEHUH, coJepKaIIuX
anreOpanvecKue apoou

40. | IIpeoOpazoBanue BBIPAXECHUI, CoJIeprKalInX
anreOpanveckKue aApoou

41. ITpeoOpa3oBanue BBIPAKECHUH, coziepKaImx
ajreOpanveckue apoou

42. KoHnTtponbHas pabora o teme "Anredbpanyeckas 1poos"

43. | KBagparHoe ypaBHEHHE

44. | HenosHoe KBaJpaTHOE YpaBHEHHE

45. Henonnoe kBagpaTHOE ypaBHEHUE

46. | dopmysa KOpHEH KBaJpaTHOI'O YPaBHEHUs

47. PopMyna KOpHEW KBaIPaTHOIO YPaBHEHUs

48. | dopmysa KOpHEH KBaJpaTHOI'O YPaBHEHUS

49, Teopema Buera

50. | Teopema Buera

51. | Pemenue ypaBHEHUH, CBOASLIMXCS K KBaJAPATHBIM

52. Pemienne ypaBHEeHUH, CBOASIIMXCS K KBAaIPATHBIM

53. [Tpocreiimue ApoOHO-palMOHAbHBIE YPAaBHEHUS

54. | Ipocreiimme qpoOHO-pallMOHATIHHBIC YPABHEHHS

55. | PemieHune TEKCTOBBIX 3aJady C IOMOINBIO KBaJApaTHBIX
YpaBHEHUU

56. | PemeHne TEKCTOBBIX 3ajad C MOMOINBIO KBAJPATHBIX
YpaBHEHUU

57. | KontponbHas pabota no teme "KBagparHble ypaBHeHHs"

58. | JluneiiHoe ypaBHEHHE C JBYMs I€PEMEHHBIMH, €ro
rpaduK, IpUMEpHI PEIICHHUS YPAaBHEHUH B IIEIIBIX YHCIIaX

59. | JluneiiHoe ypaBHEHME C JByMs I€PEMEHHBIMHU, €ro
rpaduK, IpUMepHI PEHICHHUS YPAaBHEHNUH B IIEIIBIX YHCIIaxX

60. | JluneliHoe ypaBHEHME C JBYMs MEPEMEHHBIMH, €ro
rpaduK, IPUMEpHI PEIICHHUS YPAaBHEHUH B IIEITBIX YHCIIaX

61. Pemenue cucreM ABYX JIMHEWHBIX YPaBHEHUH C JIBYMs
IepEMEHHBIMH

62. | Pemenue cucreM ABYX IMHEHHBIX YpaBHEHHH C ABYMS
epEeMEHHBIMU

63. | Pemenue cucrem ABYX ITHMHEHHBIX ypaBHEHHH C JIBYMS
epEeMEHHBIMU

64. IIpumepsl pelIeHHs] CHCTEM HEIWHEWHBIX YPAaBHEHUN C
JIByMs IIEpEMEHHBIMU

65. IIpuMmepsl pelIeHHs] CHCTEM HEIMHEWHBIX YPABHEHUN C
JIByMs IEpEMEHHBIMU

66. | I'padmdueckass wWHTEpHpeTanyss ypaBHEHUS C JIBYMS
NEPEMEHHBIMH U CHCTEM JIMHEWHBIX YpaBHEHUI C JABYMs
IepEMEHHBIMH

67. | I'papuueckass uHTepnpeTanmus YpaBHEHUS C JABYMS

MEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YpPaBHEHHH C ABYMs

67




MNCPCMCHHBIMU

68. | Pemienne TeKCTOBBIX 3aad C IIOMOIIbIO CHCTEM
ypaBHEHUH

69. | Pemienne TEKCTOBBIX 3aJad C IOMOMIbIO CHCTEM
ypaBHEHUU

70. | Pemienne TEKCTOBBIX 3ajad C IOMOIIbIO CHCTEM
ypaBHEHUH

71. | YucnoBble HEpaBEHCTBA M X CBOMCTBA

72. YucnoBble HEPABEHCTBA U UX CBOMCTBA

73. HepaBeHCTBO ¢ 01HOM ITIEpEMEHHON

74. JluHeiiHble HEpaBEHCTBA C OJHOM IEPEMEHHOM M UX
pelieHue

75. JluHeiiHble HEpaBEHCTBA C OJHOM IEPEMEHHOM M UX
penieHue

76. | JluneliHble HEpaBEHCTBA C OJHOW TMEPEMEHHOW M UX
penieHue

77. | CucreMbl IMHEHHBIX HEPABEHCTB C OJHOW MEpEeMEHHON U
UX pelIeHHe

78. | Cucremsbl IMHEHHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW U
UX pPelIeHHe

79. | Cucrembl TMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOU U
UX pelIeHHe

80. | M3obOpaxkeHue pelIeHUs JTWHCHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YHMCIIOBOM NPSIMOil

81. N3o0pakeHune pelieHuss JMHEWMHOTO HEPABEHCTBA U UX
CHCTEM Ha YUCJIOBOM NIPSAMOU

82. Kontponbnas paborta no temam "HepaBenctBa. CucremMbl
ypaBHeHHH"

83. | onstue pyHKIMHN

84. OO6nacTp onpeeneHus 1 MHOXKECTBO 3HAYeHMH (pyHKINN

85. | Cmoco0sl 3ananus GyHKIHN

86. | I'paduk dyHkumm

87. | CaoiicTBa pyHKIIMH, UX 0OTOOpaKeHHE Ha rpaduke

88. | Urenue n noctpoenue rpapukoB GyHKIHUH

89. | IIpumeps! rpadukoB (GyHKIHMH, OTpakaroUIMX peaybHbIE
IIPOIIECCHI

90. OYHKINKM, ONHUCHIBAIOIIME TPSIMYIO U OOpaTHYIO
POTIOPIIMOHAIIFHBIE 3aBUCHMOCTH, MX Tpa(uKH

91. | l'umepboina

92. ['unepOona

93. | I'paduk dpyHKIMHE y = X?

94. | Oynkuun y =X2, y = X3, y = Vx, Y = [x|; rpaduueckoe
pelIeHne YpaBHEHUN U CUCTEM YPAaBHEHHI

95. | [loBTOpEeHHE OCHOBHBIX MOHATHI U METOJOB KypcoB 7 U 8
KJaccoB, 000011eHIe 3HAHUI

96. | Uroroas KOHTpoJbHAs paboTa

97. [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U 8
KJ1accoB, 0000IIeHE 3HAHUH

98. [ToBTOpEeHHE OCHOBHBIX TIOHSITHI U METOJIOB KypcoB 7 U 8
KJIaccoB, 0000IIeHE 3HAHUH

99. | IloBTOpEeHHE OCHOBHBIX NOHSATHI M METOAOB KypcoB 7 1 §
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KJ1accoB, 0000IIeHEe 3HAHUH

100. | IToBTOpEeHUE OCHOBHBIX MOHATUH U METOJOB KYpCOB 7 | 8
KJ1accoB, 0000IIeHEe 3HAHUH

101. | IToBTOpEeHHE OCHOBHBIX MOHATUH H METOJOB KYpCOB 7 | 8
KJIaccoB, 0000IIeHEe 3HAHUH

102. | IloBTOpEeHHE OCHOBHBIX MOHATUN M METOAOB KYypcoB 7 | 8

KJIaccoB, 0000IIeHE 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102
13 HUX YPOKOB, OTBEJICHHBIX HA KOHTPOJIBHYIO paboTy: 5
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9 KJIACC

Ne Tema ypoka KoJsinyecTBO yacoB Ha
n/n NpaKkTH4YecKue padoTsbl

1. PanponanbHple  uuciia,  UppalMOHAJIbHBIE  YHCIIA,
KOHEYHbIC 1 OECKOHEUHBIE AECATUYHBIC APOOH

2. MHOXECTBO JCHCTBUTCSIBHBIX YHCEN;, JIeHCTBUTCIIHLHBIE
qrcIa KaKk OECKOHEUHBIE JIECATUYHbIE JpoOu

3. B3aumho OJITHO3HAYHOE COOTBETCTBHE MEXTY
MHOKECTBOM JIEUCTBUTENIbHBIX YHUCEI M MHOXECTBOM
TOYEK KOOPJIMHATHON MPSIMOM

4. CpaBHEHHE ACUCTBUTENBHBIX YHUCEN, apU(PMETHUYECKHE
JIeMCTBUS C IEMCTBUTEIIbHBIMU YHCIAMU

S. [MpubnmxkEéHHOE  3HAYCHHWE  BEIIMYMHBI,  TOYHOCTH
PUOJIKEHUS

6. OxpyrieHue ynucen

7. OxpyriieHue yucesn

8. ITpukHIKa M OIIEHKA Pe3y/IbTaTOB BHIYMCIECHUI

9. [IpuknKa ¥ OLIEHKA pe3yJIbTaTOB BEIYMCICHUN

10. JIuneitHoe ypaBHEHHE. Pemenue ypaBHEHHUH,
CBOJISIIUXCSI K JINHEHHBIM

11. JIuneitHoe ypaBHEHHE. Pemenue ypaBHEHUH,
CBOJISIIUMXCSI K JINHEHHBIM

12. KBagpatHoe ~ ypaBHeHue.  PemieHue — ypaBHEHHH,
CBOJISIIUXCSI K KBaJJPaTHBIM

13. KBanpatnoe YpaBHEHHE. Pemenue YpaBHEHUH,
CBOJSAIIMXCSI K KBaJPaTHBIM

14. bukBaznpaTHble ypaBHEHUs

15. bukBagpaTHble ypaBHEHUs

16. [IpuMepsl pelieHHs] ypaBHEHUN TPETbe M 4YETBEPTOM
CTENEHEH Pa3I0KEHUEM Ha MHOKUTENIN

17. [IpuMmepsl pelieHHs] ypaBHEHUN TPETbeW U 4YETBEPTOMN
CTENEHEH Pa3I0KEHUEM Ha MHOKUTENN

18. Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN

19. Pemienue 1po6GHO-palIMOHANIBHBIX YPaBHEHUH

20. Penienue TeKCTOBBIX 3aJau allre0pandeckuM METOA0M

21. Pemrenne TeKCTOBBIX 3a71a4 aNTeOpandecKuM METOJIOM

22. Perienue TEKCTOBBIX 3aJ1a4u aJIre0pandeckuM METOJIOM

23. KontponbHast pabora mo Teme "YpaBHeHHS C OIHOMU
NIEPEMEHHOI"

24. YpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

25. YpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU H €ro rpaduk

26. Cucrema [ByX JIMHEHHBIX YypaBHEHUH C  JByMs
IIEPEMEHHBIMU U €€ peLICHUE

27. Cucrema [ByX JIMHEHHBIX YypaBHEHUH C JByMs
IIEPEMEHHBIMU U €€ peLICHUE

28. Cucrema [ByX JIMHEHHBIX YypaBHEHHUH C JByMs
IIEPEMEHHBIMU U €€ peLICHUE

29. Cucrema [ByX JIMHEHHBIX YypaBHEHUH C JByMs

TIEPEMEHHBIMHU U €€ PEIICHUE
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30.

Pemrenne cucreMm IByX ypaBHEHMH, OJHO U3 KOTOPBIX
JIMHENHOE, a IPYroe — BTOPOIl CTEIIEHU

31. Pemenne cucrem IByX ypaBHEHMH, OJHO U3 KOTOPBIX
JIMHENHOE, a IPYroe — BTOPOIl CTEIEHU

32. Pemenue cucrem AByX ypaBHEHHMI, OJHO U3 KOTOPBIX
JIMHENHOE, a IPYroe — BTOPOIl CTEIIEHU

33. Pemenue cuctem IBYX YpaBHEHUH, OJHO W3 KOTOPBIX
JIMHENHOE, a IPYroe — BTOPOIl CTEIEHU

34. I'paduueckass MHTEpHpeTAUsi CUCTEMBl ypaBHEHHU C
JIByMsl IEpEMEHHBIMU

35. Pemenrie TEeKCTOBBIX 33729 anreOpandecKuM crocooom

36. Pemennie TeKCTOBBIX 33729 aNreOpandeckuM crmocooom

37. Kontposbnas padota no teme "CucreMbl ypaBHEHHI"

38. UYncaoBble HEPAaBEHCTBA U MX CBOWCTBA

39. YucioBble HEPAaBEHCTBA U MX CBOMCTBA

40. JIuHeliHbIE HEpaBEHCTBA C OJHOW IEPEMEHHOM W HX
peleHue

41. JIuHeliHbIE HEpaBEHCTBA C OJHOW IEPEMEHHOM M HX
peleHue

42. JIuHeliHbIE HEpaBEHCTBA C OJHOW IEPEMEHHOM W HX
peleHue

43. CucTeMsbl JIMHEHHBIX HEPABEHCTB C OJHOM MepeMEeHHOH 1
UX pelIeHHe

44, CucTeMsbl JIMHEHHBIX HEPABEHCTB C OAHOM NEPEMEHHOM U
UX pelIeHHe

45. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEpEMEHHOH U
UX pelIeHHne

46. KBaapaTHble HepaBEeHCTBA U UX pellICHUE

47. KBagpaTHbIe HEPABEHCTBA U UX PELICHUE

48. KBajpaTHble HepaBeHCTBA U UX pelIeHHE

49. KBapaTHble HepaBEeHCTBA U UX peIlICHUE

50. KBapaTHbie HEpaBEeHCTBA M HX pEIICHUE

51. I'paduueckass MHTEepIpeTanyst HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIBYMSI IEPEMEHHBIMU

52. I'paduueckass MHTepHpeTanyst HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMSI IEPEMEHHBIMU

53. KonTtposnbHast padora no Teme "HepaBenctna"

54. KBanpatuunas ¢yHkius, e€ rpaduk 1 CBONCTBa

55. KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa

56. KBaaparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa

S57. [TapaGona, KoopauHATBI BEpIIMHBI MapalboJibl, OCh
CUMMETPUHU NapadoIIbl

58. [TapabGona, KoopAWHATBHI BEpHIMHBI MapaloJibl, OCh
CUMMETPUHU NapaboIIbl

59. [TapaGona, KoopauHATBI BEpIIMHBI MapalboJibl, OCh
CUMMETPUHU NapaboIIbl

60. [Tapaboma, KoOpAWHATHI BEPIIMHBI TApadoNbl, OCh
CUMMETPUHU NapaboIIbl

61. [TapaGona, KoopaWMHATBI BEpIIMHBI MapaldoJibl, OCh
CUMMETPHUHU NapadoIIbI

62. [Tapabona, KoOpAWHATHl BEpUIMHBI 1apaboJibl, OCh
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CUMMETPHUHU NapaboIIbl

63. I'paduku dyuknuii: Yy = kX, y = kx + b, y=k/X, y=x3,
y=VX, y=[x|

64. I'paduku dyuknuii: y = kX, y = kx + b, y=k/X, y=x3,
y=VX, y=[x|

65. I'paduxu dyuknuii: y = kX, y = kx + b, y=k/X, y=x3,
y=VX, y=[x|

66. I'paduxu dyuknuii: Yy = kX, y = kx + b, y=k/X, y=x3,
y=VX, y=[X|

67. I'paduxu dyuknuii: y = kX, y = kx + b, y=k/X, y=x3,
y=VX, y=[x|

68. I'padukn pynkmmii: y = kX, y = kx + b, y=k/x, y=x3,
y=VX, y=[X|

69. KonTponpnas pabora o teme "OyHkimn"

70. [ToHsATHE YUCIIOBOH MOCIEA0BATEILHOCTH

71. 3a/iaHue MocCiIeJOBaTeIbHOCTH PEKYPPEHTHOU GopMyIon
U GopMyIIoii N-ro yieHa

72. Apudmernyueckasi 1 reOMeTpHUIECKasi IPOTrPeCcCuu

73. Apudmerndeckas 1 TeOMETPUIECKas TPOTPECCUU

74. DopMyiibl N-ro YjleHa apuMeTHIECKON u
reOMEeTPUYECKOM porpeccuii, CyMMbI IEPBBIX N UJICHOB

75. DopmyIbl Nn-ro YjIcHa apupMeTHIECKON u
r€OMETPUYECKON TPOrPECCUi, CYMMBI IIEPBBIX N WICHOB

76. DopmyIbl Nn-ro YjIcHa apuMeTHIECKOU u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N WICHOB

77. Dopmyisl n-ro qjleHa  apu(pMeTH4ecKoil "
r€OMETPUYECKON TPOrPECCUi, CYMMBI IIEPBBIX N WICHOB

78. Dopmyisl n-ro qjleHa  apu(pMeTH4ecKoil "
r€OMETPUYECKON TPOrPECCUi, CYMMBI IIEPBBIX N WICHOB

79. N3006pakenue YIEHOB apupMeTHIecKon U
F€OMETPUYECKOUN MPOTrPECCUil TOYKAMU Ha KOOPAMHATHON
IJIOCKOCTH

80. N3o0pakeHue YJICHOB apru(pMeTHIECKON "
reOMEeTPUYECKOM MPOrpeccuii ToukaMyu Ha KOOPIMHATHOM
TUIOCKOCTH

81. JIMHENHBIN ¥ YKCIIOHEHIMAJIBHBIA POCT

82. Co>XHbI€ TPOLIEHTHI

83. C0XHBIE TPOIEHTHI

84. KonrponsHast ~ pabora  mo  Teme "YucnoBble
OCJIEN0OBATEIILHOCTH "

85. [ToBTOpenue, o06oOLmIeHHEe W cHCTeMaTH3alus 3HAHUH.
3anuch, CpaBHEHUE, JACHUCTBUS C JIEUCTBUTEIbHBIMU
YHCJIaMHU, YUCIIOBAs MpsiMast

86. [ToBTOpeHME, O0OOIICHHE W CHCTEMATH3allvs 3HAHHM.
[TporeHThl, OTHOIIEHHS, TPOIOPLUHU

87. [ToBTOpenune, 000OIIEHHE W CHUCTEMATHU3aAIUs 3HAHUM.
Oxpyrienue, npubIMKeHUe, OILICHKA

88. [ToBTOpenue, o06oOLmIeHHEe W cHCTeMaTH3alus 3HAHUH.
Penrenne TeKCTOBBIX 3371a4 apU(METHIECKIM CIOCOO0OM

89. [ToBTOpeHMe, 000OIIEHHE W CHUCTEMAaTH3allvs 3HAHHIA.

Pemenne TekCTOBBIX 3a71a4 apu(METHIESCKIM CIIOCOOOM
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90.

[ToBTOpeHMe, 000OIIEHHE M CHUCTEMAaTH3allvs 3HAHHIA.
Periennie TeKCTOBBIX 33724 apu(PMETUUECKUM CIOCOOOM

91. [ToBTOpenue, 0060OLmIeHNEe W CHCTeMaTH3alus 3HAHUH.
[TpeoOpaszoBanue anreOpandecKux BBIPAXKCHHIH,
JIOITYCTUMbBIC 3HAYCHHSI

92. [ToBTOpenune, 00OOIIEHHE W CHUCTEMAaTH3alls 3HAHUM.
[IpeobpazoBanue anredpanvdecKmx BBIPAKEHUH,
JIOITYCTHUMbIC 3HAYCHHS

93. [ToBTOpeHMe, 000OIICHHE W CHCTEMAaTH3allvs 3HAHHA.
[TpeoOpaszoBanue anreOpandecKux BBIPAXKCHHUIH,
JIOITYCTUMbBIC 3HAYCHHSI

94, [ToBTOpenune, 00OOIIEHHE W CHUCTEMAaTH3aIlds 3HAHUM.
[IpeobpazoBanue anredpanvdecKux BBIPAKECHUH,
JIOITYCTUMBIC 3HAUCHUS

95. [ToBTOpeHME, 00OOIICHHE W CHCTEMAaTH3allvs 3HAHHM.
ODyYHKIMYU: TOCTPOCHUE, CBOWCTBA H3YYCHHBIX (D)YHKIIMH

96. [ToBTOpeHne, 000OIIEHHE W CHUCTEMAaTH3allds 3HAHUM.
DYHKIMYU: TOCTPOCHUE, CBOWCTBA M3YYCHHBIX (DYHKIIUH

97. [ToBTOpeHue, 000OIICHHE W CHUCTEMAaTH3alds 3HAHUM.
QDyYHKIIMY: TIOCTPOCHUE, CBOWCTBA M3YYCHHBIX (DYHKIUH

98. [ToBTOpenune, o0OOIIEHHE W CHUCTEMaTH3alus 3HAHUM.
QDyYHKIIMH: TIOCTPOCHUE, CBOWCTBA M3YYCHHBIX (DYHKIUH

99. IToBTOpeHune, 00O0OIIEHHE W CHUCTEMAaTH3allds 3HAHUM.
I'paduueckoe penieHrne ypaBHEHUH U UX CUCTEM

100. [ToBTOpeHue, 000OIIEHHE W CHUCTEMATH3allds 3HAHUM.
I'padmueckoe penieHrne ypaBHEHUH U HX CUCTEM

101. HToroBasi KOHTpOJIbHAs paboTa

102. O0o0011IeH1Ee U CHCTEMATH3AIUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME :102
U3 HUX YPOKOB, OTBEJICHHBIX HAa KOHTPOJIbHYIO paboty: 6
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPHS» B 7-9 KIIACCAX
HHOACHUTEJBHAA 3AIIMCKA

['eomeTpus Kak OJWH U3 OCHOBHBIX pa3/eOB IIKOJBHON MaTeMaTHWKH, WMEIOLIUN CBOEM
[EeNbI0 00eCHeunTh M3Y4YEeHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOIIEHWH U B3aMMHOE
pacmojioKeHue, ONUpaeTcss Ha JIOTMYECKYH0, JO0Ka3aTelIbHYyH JHUHHI0. LleHHOCTh u3ydeHus
reOMETPHH Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs 3aKIIOYACTCS B TOM, YTO OOydaroUIHiics
YUUTCS TPOBOAMUTH JOKAa3aTEJIbHbIE PACCYXKICHHS, CTPOUTH JIOTMYECKHE YMO3aKIIIOUEHUS,
J0OKa3bIBaTh HWCTHHHBIC YTBEPXKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHusl «OT MPOTUBHOIO», OTIUYATh CBOMCTBA OT MPU3HAKOB, (GOPMYIUPOBATH OOpaTHbHIE
YTBEPKICHHUS.

[lenbto M3ydeHus: FeOMETPUH SIBIISIETCSA HCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IMpH pelIeHUU
KaK MaTeMaTH4YeCKHX, TaK M MPAKTUYECKHX 3334, BCTPEYAIOMIMXCS B pEabHOU IKHU3HH.
OOyyaromuiics JOJDKEH HAaydUThCS OMpPENesITh T€OMETPUUYECKYI0 (QUrypy, OMHUCHIBaTH CIOBAMU
YepTe)K WIM PUCYHOK, HAWTH IUIOMIA/lb 3€MEIBHOTO YYacTKa, PAacCUUTaTh HEOOXOIUMYIO IJTUHY
OTITOBOJIOKOHHOTO KabeJs miu Tpedyembie pa3Mepsl rapaxka s aBromoowuns. [Ipu pemenun 3agau
MPAKTUYECKOTO XapaKTepa OOYYArOIIMICS YYUTCS CTPOUTH MATEeMaTHYECKHE MOJETH PeabHBIX
KU3HEHHBIX CUTYAaIlHii, IPOBOAUTH BHIYMCICHUS U OLIECHUBATh MMOTYYCHHBIN pe3yibTar.

BaxHO mOUepKUBaTh CBS3M T€OMETPHH C APYTUMH Y4eOHBIMH MpEIMETaMi, MOTHBHPOBAThH
UCIIOJIb30BaTh OIPEAETCHHUS] TEOMETPHUUECKUX (UTYyp M MOHSATHI, JEMOHCTPUPOBATH MPUMEHEHHE
MOJTyYCHHBIX YMEHUH B (PU3KKE U TEXHUKE. DTHU CBS3U HamboJiee sIpKO BUIAHBI B TeMax «BeKTopbI»,
«TpuroHomerprueckue COOTHoOIIEHU», «Metoa koopauHaT» U «Teopema [ludaropar.

Y4ueOubrii kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIME OCHOBHBIC pa3JeNbl COJCPIKAHUS:
«["eoMeTrpuueckue GUTypsl U UX CBOKUCTBaY, «/I3MepeHne reoMeTpHUUeCKUX BEIHUUHY, «/[ekapToBbI
KOOPAMHATHI Ha TUIOCKOCTHY, «BekToph», «/|BmkeHus miockoctny, «I[IpeodpazoBanus mogo0us».

OO11ee yuCIo YacoB, PEKOMEHIOBAaHHBIX JJIs U3yueHHsl yueOHoro Kypca «I'eomerpus», — 204
yaca: B 7 kiacce — 68 gyacoB (2 yaca B Henento), B 8 kimacce — 68 yacoB (2 yaca B Henenwo), B 9
Kj1acce — 68 yacoB (2 yaca B HEZIETIO).
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COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple mnoHsATHs reoMerpuu. Touka, npsMas, OTpPE30K, Jyd. Yroin. Buuel yrios.
BeprukanbHble 1 cMexXHBbIE YIUbl. buccekrpuca yria. JIomanasi, MHOrOyroJIbHUK.

[TapanmnenbHOCTb U NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBa OCeBOM cuMMeTpuu. [IpuMepsl cuMMeTpun B
OKPY’KarOILlEM MUPE.

OcHOBHBIE IOCTPOEHHUS C MOMOIIBIO LUPKYJISA U JuHEku. TpeyronbHuk. BricoTa, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYroIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W NOpPU3HAKM  PaBHOOEIPEHHOro  TpeyrojpHuKa. IIpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U NIPU3HAKU MapaJlJICNIbHBIX NPsAMbIX. CyMMa yIiloB TpeyroJbHUKa. BHEHNE yriibl
TPEYrOJIbHUKA.

[TpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MeIMaHbl IPSAMOYTOJIBHOIO TPEYrOJbHUKA,
IIPOBEACHHOM K TrumoreHy3e. [Ipu3sHaku paBeHCTBa  NPSIMOYIOJBHBIX  TPEYrOJBHHUKOB.
[IpsiMOyTONBHBIN TPEYTOJNBHUK € YTI0oM B 30°.

HepaBencTBa B reoMeTpHH: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6oiblIeil cTopoHe TpeyronbHUKA. [leprneHuKysp u HaKJIIOHHAS.

I'eomerpuyeckoe MecTo ToueK. buccekTpuca yriia u CepeMHHBIN NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U AUaMeTp, UX CBOMCTBA. B3anMHoe pacriosokeHne OKpy>KHOCTH
u npsmoi. KacarenbHast 1 cexymas K oKpykHOCTH. OKpY>KHOCTb, BIIMCaHHas1 B yroJl. Bnucannas u
ONMCaHHAasl OKPYKHOCTH TPEYIOJIbHHUKA.

8 KJIACC

UYerslpexyronbsauku. [lapamienorpaMM, €ro NnpuU3HAKM W CBOWCTBA. YacTHbIE Cily4au
napajiesIorpaMMoB  (IIPsIMOYTOJIbHUK, POMO, KBaJpar), UX MpHU3HAKH M CBoOWcTBa. Tpamerus,
paBHOOOKas Tparewus, ee CBOMCTBA U Mpu3Haku. [IpsiMoyronbHast Tpaneuus.

Meton ynBoenuss menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u TeopeMa o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TPEYTOJIbHUKOB, ko3¢ ULIHEHT nosoous. [Ipu3naku
1no/100us TpeyroyibHUKOB. [IprMeHeHue mo1o0us Npy peleHNH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa momaaeil reomerpuyeckux ¢uryp. Dopmynsl Ui IUIOUIAAW TPEYroJbHUKA,
napasenorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IMIAAeH MoK00HBIX Guryp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHun npakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTpPOr0 YyIJIa MpsIMOYTOJIBHOTO TpEeyrojJbHHUKA. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkuu yrios B 30°, 45° u 60°.

BnucanHbple W LEHTpAJIBbHBIE YIUIBI, YrOoJl MEXAY KAacaTeIbHOM M XOpIOH. YTIIBI MEXIy
XOpAaMH M CEKyIIMMH. BrincaHHbIe M ONMCaHHBIE YETHIPEXYTOJIBHUKHU. B3auMHOE pacnonoxeHue
IByX okpyxxHocTeil. Kacanue okpyxHocTteit. OOuie kacateabHble K ABYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, kocunyc, Tanrenc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
@opMyIIbl IPUBEACHUS.

Pemenne tpeyroiapHukoB. TeopeMa KOCUMHYCOB M TeOpeEMa CUHYCOB. Perienue npakTuueckux
3aJ1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMpoU3BENEHUM OTPE3KOB XOpA, TEOPEMBbI O NMPOU3BEACHUU OTPE3KOB CEKYILUX,
Teopema O KBaJpaTe KacaTeIbHOMU.

Bektop, umHa (MOAynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbHI, IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy Haj
BeKTOpamHu. Pa3iiokeHne BEKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPAM.

Koopaunats! BekTopa. CkansipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE I HAXO0XKICHUS JIUTUH U
YTJIOB.

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTU. Y PaBHEHMS MPSAMOM U OKPYKHOCTH B KOOpJMHATAX,
IepeceyeHre OKpyKHOCTEH U NpsIMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunpHbIE MHOTOYTOJIBHUKH. J[JIMHA OKpyXHOCTU. ['pajgycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBuKEeHHs TUIOCKOCTH U BHYTPEHHUE CUMMETpuUu (puryp (d1eMeHTapHbIe MPEACTaBICHUS).
[TapannensHblii iepenoc. [1oBopoT.
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INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 7
KJ1acce.

PacrioznaBaTh  M3Y4YEHHBIE TEOMETpUYECKUE (UTYPBI, ONPEAeNsATh WX  B3aUMHOE
pacroJioxeHue, n300paxaTb reOMETpUUECKUE (PUTYpHI, BBITOIHATh YEPTEKHU TI0 YCIOBHUIO 3a/1aUH.
N3MepATh NUHEHHBIE W YIJIOBBIE BEJIMYMHBI. PemaTh 3a7auyM  Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

[TpoBoaAHTH TPpyOYIO OICHKY JTMHEWHBIX U YIJIOBBIX BEITUYHMH MPEIMETOB B PEABHON JKHU3HH,
pasMepoB MPUPOIHBIX 00BEKTOB. PazmnyaTh pa3Mepsl 3TUX OOBEKTOB 10 MOPSAAKY BETHYHUHBI.

CTpouTh 4epTexu K Fr€OMETPUUECKUM 3a]ja4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, UCIOJb30BaTh MIPU3HAKK M CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3a/4a4.

[IpoBOIUTH TOTUUECKHUE PACCYKICHHS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsi MNpPU3HAKAMH PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIbHHKOB, CBOMCTBOM
MEJUaHbl, MPOBEACHHON K THUIOTEHY3€ NPSIMOYIOJbHOIO TpPEYroJbHHKA, B pEUICHUH
reOMETPUYECKHUX 3a]1a4.

OnpenensaTh MapauieNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HHUMH
cexymas. OnpenensTe NapajyIeIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSIMOI1 10 TOUEK JIPYroil NpsIMOM.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAWTH, BHIYMCICHUS M HAXOIWTh YHUCIOBbIE W OYKBEHHbIE 3HAU€HUS YIIIOB B
F€OMETPUYECKHUX 3aJ1a4yax C MCIIOJIb30BAaHUEM CYMMBbI YIJIOB TPEYTOJBbHUKOB M MHOTOYTOJbHUKOB,
CBOMCTB yIioB, 00pa30BaHHBIX MPU NEPECEUCHUH JBYX MapasuiebHBIX MPSAMBIX ceKyilel. Pemats
MPAaKTUYECKUE 3a/1a4H HAa HAXOKJICHUE YTJIOB.

Brnaners moHsITHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh OMpeeNsaTh OMCCEKTPUCY yria U
CEpPEAUHHBIN MEPIECHANKYISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

DopmMyIHpOBaTh ONPENECICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA IMPHU PEUICHUHU 3a/a4.

Bianers moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HAXOIUTh €€
neHntp. Ilonb3oBaThes (pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAOTCS B
OJHOM TOYKE, MU O TOM, UYTO CEPEAMHHBIE MEPHEHAUKYIAPbl K CTOPOHAM TPEYIrOJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners 1moHATHMEM  KacaTelbHOW K  OKPYKHOCTH, IIOJIb30BAaTbCA  TEOPEMOM o
MEePIEHANKYISIPHOCTH KacaTeIbHOW U pajinyca, IPOBEACHHOIO K TOYKE KaCaHUSI.

ITonp30BaTbCcst  MPOCTEHMIIMMM  TE€OMETPUYECKMMHU  HEPABEHCTBAMH, [OHUMATh  UX
MIPAKTHYECKHUI CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IOCTPOEHHUSI C TIOMOILBIO LIMPKYJIST U JIMHENKHU.

[IpeameTHble pe3yabTaThl OCBOEGHHUS MPOrpamMMbl y4eOHOro Kypca K KOHIy oOydeHus B 8
KJ1acce.

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX JJEMEHTHI, IOJIb30BAThCA UX
CBOMCTBAaMH IIpU PEIICHUH N'€OMETPUUECKHUX 3aady.

[TpuMeHsTh CBOMCTBA TOUYKHU MEpECeUEHUs] MEIMaH TPEYrojbHUKa (LIEHTPA Macc) B PELICHUU
3a/1ad.

BraneTs noHATHEM CpeHEN JIMHUM TPEYrOJbHUKA U TPAINlEUH, IPUMEHSTh UX CBOMCTBA MPH
peumieHun reomerpudeckux 3amad. llomb3oBatecs  Teopemoit  daneca U TEOpeMou O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS TPAKTUYECKHUX 3a/1a4.

[TpuMeHATH IPU3HAKK MTOJO0US TPEYTOJILHUKOB B PEIIEHUH TEOMETPUIECKUX 3a/1a4.
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[Tonp3oBatbes Teopemoii [Tudaropa nis pemeHuss reOMETPUIECKUX W MPAKTUYECKHUX 3aj1ad.
CtpouTh MaTeMaTHYECKyI0 MOJIETb B MPAKTHUYECKUX 3a/1a4aX, CAMOCTOSITEIIbHO ITPOBOIUThH YEPTEXK
Y HaXOJUTb COOTBETCTBYIOIIHNE JUTMHBI.

Brnaners mnouATHSIMEM CcHHYyCa, KOCHMHYCa M TaHT€HCa OCTPOTO yria MpsSMOYTroJbHOTO
TpeyrojbHuKa. [101b30BaThCS STUMU MOHITUSMH ISl pELICHUS MPAKTUYECKUX 3ajad.

BoraucnsaTe (pa3audHBIME CIIOCO0AMU) TIIOMIAAb TPEYTOJIbHUKA U TUIOIIAId MHOTOYTOJIBHBIX
¢buryp (monp3ysich, rie HEOOXOAUMO, KalbKYyISATOpoM). [IpuMEHSTh MONy4YeHHbIE YMEHUS B
MPaKTUYECKUX 3a/1auax.

Bnagerp MNOHATUSMU BIHCAaHHOTO M IEHTPAJIbHOTO YIJia, HCIOJB30BaTh TEOPEMBI O
BIHCAHHBIX yIiaX, yrilaXx MEXy XopAamH (CEKYIIMMU) U yIie MeXIy KacaTeJIbHONH U XOpJ0il mpu
pElIeHNH TeOMETPUYECKUX 3a/1a4.

Bianers moHSITHEM ONHMCAHHOTO YETHIPEXYTrOJIbHUKA, MPUMEHSATH CBONCTBAa OMMCAHHOTO
YeThIPEXyroJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATh MOTyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIETH IS 3a/1a4
pEaIbHON KU3HU W TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHUEM MOA00Us |
TPUTOHOMETPHUH (TOJB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrpamMMbl y4eOHOro Kypca K KOHIy OOy4yeHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPBIX YIJIOB, HAXOAUThH C UX MOMOIIBIO pa3IMyHbIC
AJIEMEHTHl MPSAMOYIOJIbHOTO TPEYroJbHUKA («pELIEHUE MPSMOYIOJbHBIX TPEYTrOJIbHUKOBY).
HaxoauTs (¢ mOMOLIBIO KAJIBKYJIATOPA) JJIMHBL U YTJIbl ISl HETAOJIMYHBIX 3HAUYCHUH.

[Tonp3oBatbest hopMyIamMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM JIJIsSt
HaXO0XKJICHUS COOTHOIIEHUI MEX/y TPUTOHOMETPUUECKUMH BETUUUHAMU.

Hcnonp30BaTh TEOPEMbl CHUHYCOB M KOCHHYCOB JJII HaXOXKICHMS Pa3IMYHBIX 3JIEMEHTOB
TPEYToJIbHUKA («peIIeHNe TPEYTOIbHUKOBY), IPUMEHATh UX MPHU PEIIEHUH F€OMETPHUECKUX 3a/1au.

Brnagers moHATusMHU TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ00HBIX
¢uryp. Ilonb3oBaThCcsi cBOMCTBaMU MOJOOMS MPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTh yIJbl y MONO0OHBIX ¢uryp. IIpuMeHsATh cBONCTBA M0oA0OMS B NMPAKTUYECKUX 3a7ayax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKpYXKarollleM MHpeE.

[Tonb30BaThcs TEOpeMaMU O MPOU3BENEHUU OTPE3KOB XOpHA, O IMPOU3BEACHHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMU, TOHUMATh UX F€OMETPUUECKUNA U PU3NYECKUI CMBICI, TIPUMEHSTh
UX B PEUICHUH T'eOMETPUYECKUX M (HU3UUecKuX 3aaad. [IpUMEHATh CKaJspHOE NpOU3BEJICHHE
BEKTOPOB JUIsl HAXOKJCHUS JUTUH U YTJIOB.

[Tonp30BaTbCcs  METOAOM KOOPAMHAT HA IUIOCKOCTH, TIPUMEHSATH €ro B  PEIICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a]1ad.

Brnagerp NMOHATHSAMU NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI IYT'H
OKPY)XKHOCTM M paJMaHHON Mephl yrja, yMEThb BBIYMCIATH IUIOHIA[b Kpyra M €ro 4YacTew.
IIpuMeHSTh MOTY4YEHHbIE YMEHUS B IPAKTHUECKUX 3a/a4ax.

Haxomuts ocu (WM LEHTPHI) CUMMETpUM GUTYp, NPUMEHSTH IABM)KEHUS IUIOCKOCTH B
MIPOCTENIINX CITydasix.

[TpyMeHsITh MOTy4YeHHbIE 3HaHUSI HA IPAKTUKE — CTPOUTh MaTeMaTHUECKUe MOJIETH AJIs 3a/1a4
peanbHON KHU3HH M TPOBOAUTH COOTBETCTBYIOIME BBIYUCICHHS C NPUMEHEHUEM IMOA00HsS U
TPUTOHOMETPUYECKHUX (QYHKIIHH (MTOJIb3YACH, T€ HEOOXOAUMO, KATbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBaHue pa3jaesa KoaunvecTBo| OcHOBHOE coep:kaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
n/n__| (temsl) Kypca 4acoB
1. | IIpocreiimue 14 [Ipocreiimue @®opMyJIMPOBATH OCHOBHBIE TOHATHS U ONPEICIICHHUS.
reoMeTpuueckue GUrypsl u F€OMETPUUYECKHE OOBEKTHI. Pacno3HaBaTh U3y4YCHHBIE T€OMETPUICCKIE (PUTYPHI,
ux cBoiicTBa. i3mepenue MHOroyronbHuK, J0MaHasl. onpeaeJfiTh X B3aMMHOE PACIOJIOKEHUE, BHINIOJIHATD
T€OMETPUUYECKUX BEITUYUH CMmexxHbIe U BEpTUKATIbHBIE YEPTEXK IO YCIOBUIO 33/1aUH.
yrisl. Pabota ¢ IIpoBoanTh NpocCTeiiIre MOCTPOCHUS C IIOMOIIBIO HUPKYIIS U
MPOCTEUILINMH YEPTEIKAMMU. JMHEUKH.
N3mepenne TMHEUHBIX U HN3mepaATh TUHEHHBIE U YTJIOBbIE BEIMYUHBI TEOMETPUUECKUX U
YTJIOBBIX BEJIMYWH, BEIYUCIICHUE MPAKTUYECKUX OOBEKTOB.
OTPE3KOB U YIJIOB OnpeaensiTe «Ha rJ1a3» pa3Mepbl pealbHbIX 00bEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
PemaTp 337241 Ha BBIYMCIICHUE JIMH OTPE3KOB U BETUYUH
YTJIOB.
PemaTh 3a1a41 Ha B3aMMHOE PACIIOIO0KEHUE TEOMETPUUECKHUX
¢uryp.
IIpoBoauTk Kiaccu(pUKaIUIO YTIOB, BBIYHCIATH
JIMHEWHBIE U YTJIOBBIE BEJTUYUHBI, POBOAUTH
HEOOXOMMbIE JOKa3aTelbHbIE PACCYKIACHHUS.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH
2. | TpeyroibHHKHN 22 [lonsiTHe 0 paBHBIX Pacno3naBaTh napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX

TpPEeYrojbHUKax U MEpBUYHBIE
IIPEJICTABICHUSI O PABHBIX
¢urypax. Tpu npusznaka
paBEHCTBA TPEYTOJbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBONCTBO MeqHaHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEICHHON K TMITOTEHY3E.

yeprexax (C ykazaHueM MPU3HAKOB). BbIBOAUTH ciencTBUs
(paBEHCTB COOTBETCTBYIOIUX JIEMEHTOB) U3 PABEHCTB
TPEYroJabHUKOB. MOpPMYJIHPOBATH OINPENEICHHUS:
OCTPOYTOJIBHOTO, TYIIOYT'OJIbHOTO, ITPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BBICOTBI, MEAMAHBI TPEYTOJIbHUKA; CEPETUHHOTO
MEePIEeHINKYIIIpa OTPe3Ka; IepUMeTpa TPEyroJibHUKA.
®opMy.IMpPOBATH CBOWCTBA U MIPU3HAKHU PABHOOEPEHHOTO
TPEyroJbHHKA.
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PaBHOOepeHHBIE U
PAaBHOCTOPOHHHUE TPEYTOJIbHUKHU.
[Ipu3Haku u cBoiicTBa

PaBHOOEIPEHHOT0 TPEYTOJIbHUKA.

HepaBenctBa B reoMeTpuu.

[IpsAMOyTrobHBIN TPEYTrOJIBHUK C

CTpouTh 4epTeKy, peliaTh 32/1a4M C IOMOIIBI0 HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 3ajja4ax.

Hcnoab3oBath U(pPOBbIE PECYpChI AJIsI HCCIe10BAHUS
CBOMCTB U3y4aeMbIX QUTYP.

yriom B 30°. 3HAKOMHTBCS € MCTOPHE pa3BUTHsI TE€OMETPUU
[TapamtensHble npsMbIE, 14 [TapamtensHble npsAMBbIE, UX ®opmMyIMPOBATH NOHATHE NAPALIEIBHBIX IIPSIMBIX,
CyMMa yIJIOB TPEYrOJbHUKA cBoiicTBa. Hakpect nexamue, HAXOAHUTh IIPAKTUYECKHUE ITPUMEPHI.
COOTBETCTBEHHBIE U H3yuarth cBoiicTBa yrios, 00pa30BaHHBIX MPU NEPECCUEHUN
OJIHOCTOPOHHUE YTJIBI, [IapAJUIEIbHBIX IPSMBIX CEKYIICH.
00pa3oBaHHbBIE IIPU IIpoBoauTh JOKa3aTENbCTBA [TAPAIUICIBHOCTH IBYX IIPSIMBIX
IIEpPECEYEHUH MTapaJlJIENIbHbIX C MOMOUIBIO YIJIOB, 00pa30BaHHBIX [IPU NEPECEUCHUH ITUX
npsmMbIx cexkyuiei). [Ipusnak IIPSAAMBIX TPETHEH IIPSMOM.
NapaJUIeIbHOCTH MPSIMBIX BeruncasaTs cyMMy yIJIOB TPEYTOJIbHMKA M MHOTOYTOJIBHUKA.
4yepe3 paBeHCTBO PACCTOSTHUMI Haxoautp uncioBbie 1 OyKBEHHbIEC 3HAYEHUSI YIJIOB B
OT TOYEK OJHOU IIPSAMOM 10 FEOMETPUYECKUX 3a/1a4ax C UCIOIb30BAHUEM TEOPEM O
BTOpO# npsMoii. CymMMa yrioB CyMMe€ YTJIOB TPEYTrOJIbHUKA U MHOTOYI'OJIbHHKA.
TPEYroJIbHUKa. BHelHue yriel 3HAKOMHTBCS € HCTOPHEH pPa3BUTHS T€OMETPUU
TPEYrOJIbHUKA
OKpy>KHOCTb U KpYT. 14 OxpyKHOCTB, XOpAa U ©®opMyIMpPOBATh ONPEAEJeHUsA. OKPYKHOCTH, XOPAbL,
I'eomerpuueckue JUaMeTp UX CBOMCTBA. JIMaMeTpa M KacaTeabHON K OKPYKHOCTH.
IIOCTPOEHUS KacarenpHas k M3y4yaTh X CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEIKHU.

OKpyXHOCTH. OKPYKHOCTB,
BNUcaHHas B yroi. [lonsarue
o 'MT, npumeHenue B
3amaqax. buccekrpuca u
CepEIUHHBIN
NEPIEHIUKYIApP Kak
reoMeTpUyYecKrue MecTa
ToueK. OKpyKHOCTb,
OIMCaHHasl OKOJIO
TpeyronbHuKa. OKpyKHOCTBb,

HccnenoBath, B TOM uncie HCMOb3YH HUGPOBbIE pecypehl:

OKPYHOCTb, BHUCAHHYIO B YTOJI; LEHTP OKPYXHOCTH,
BIMCAaHHOW B yroJI; pABEHCTBO OTPE3KOB KACATEIbHBIX.
Hcenoab3oBars meroa I'MT ms nokasarenbcrBa TEOpEM O
MepeCeYCHN N OMCCEKTPHC YTIIOB TPEYTOIbHUKA U
CEpPEAMHHBIX MEPIICHINKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momombio IMT.

OBJaageBaTh NOHATHSMM BIIMCAHHOM M OIMCAaHHOM
OKPYKHOCTEN TPEYTOJbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYKHOCTEH.
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BIINCAHHAsl B TPEYTOJIbHUK.
IIpocreiimme 3amaum Ha
IIOCTPOCHHE

PemiaTe OCHOBHBIE 32/1a41 HAa MOCTPOEHME: yIiia, PABHOTO
JTAHHOMY; CEpEANHHOIO NEPIIEHUKYJIIpa JTaHHOTO OTPE3Ka;
MPSAMOM, NPOXOIAIIEH Yepe3 TaHHYIO TOUKY U
NEPIEHIUKYJIIPHON JTaHHOW MPSIMOM; OMCCEKTPUCHI JTAaHHOTO
yIJIa; TPEYTOJIbHUKOB 10 PA3JIMYHBIM JIEMEHTaM.
3HAKOMUTBLCA C HCTOPHEN PAa3BUTHUSI TEOMETPUU

5. | [loBTropenue, o6001IeHNE 4 [ToBTOpeHue u 060OIIEHUE PemaTth 3a1aun Ha TOBTOPEHUE, UILUTFOCTPUPYIOIITUE CBS3H
3HAHUU OCHOBHBIX TIOHSITHIA W MEXy pa3IMIHBIMU YaCTAMHU Kypca
METOJIOB Kypca 7 Kjiacca
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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8 KJIACC

Ne HaunmeHnoBanue pasjaeia KosanuectBo| OcHOBHOe coiep:xaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
n/n | (Tembl) Kypca 4acoB
1. | YeTrblpexyroinbHUKH 12 [Tapamienorpamm, ero N300paxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKN
IIPU3HAKH U CBOMCTBA. pa3HBIX BUJOB U UX 2JIEMEHTH. POPMY/IHPOBATH
YacTHble cydan onpeesIeHUs1: IapajuieIorpaMmMa, IpsIMOyroJIbHUKa, poMOa,
HapajiesIorpaMMoB KBaJpaTa, Tpareuy, paBHOOOKOH Tpaneuu, IpsMOyrojJbHON
(IpsIMOYTONTBHUK, POMO, Tpamneunu.
KBaJparT), UX MPU3HAKU U JloKka3pIBaTh M MCIOJb30BaTh NIPH PeIIeHUH 32124
cBorcTBa. Tpanenus. IIPU3HAKYU U CBOMCTBA: IIapajlIeorpamma,
PaBHOOOKast W MpsAMOYroJibHas IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneunuu, paBHOOOKOH
Tpaneuuu. Meron yiBoeHUs Tpaneuuu, IpsIMOYrOJIbHON TPANELUH.
Menuansl. LlenTpanbHast IIpumeHATH METOJ YABOCHUS MEMAHbI TPEYTOJIbHUKA.
CUMMETpPUS Hcnonb3oBath U(poBbIE PECYPCHI 1711 UCCIEA0BAHUS
CBOWCTB M3y4aeMbIX QUryp.
3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPUU
2. | Teopema @aineca u Teopema 15 Teopema ®aneca u Teopema o IIpoBoaMTHL MOCTPOEHHA C TIOMOIIBIO LIUPKYJIISA U JTUHEHKH C

0 MPOTIOPIIHOHATBHBIX
OTpe3Kax, MoJ00HBIE
TPEYTrOJbHUKU

MIPOIOPLIMOHAIBHBIX OTpE3KaXx.
CpenHsist TMHUSA TPEYroJIbHUKA.
Tpaneuus, ee cpeaHss

JIHUSL.

[IponoprroHanbHbIE OTPE3KH.
IlenTp Macc B TpEYroJIbHUKE.
[Tono6HbBIE TPEYTONBbHUKH.

Tpu npuzHaka nogoous
TpeyroibHUKOB. [IpumeHeHue
noJIo0us MpH pPeLIeHUN
MPaKTUYECKHX 3a]a4

HCIIOJIb30BaHNE TeopeMbl Daseca U TEOpEMBI O
IIPONOPLMOHANIBHBIX OTPE3KAX, CTPOUTDH YETBEPTHII
IIPONOPLUMOHAIBHBINA OTPE30K.

IIpoBoanTH N0Ka3aTENBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOU TOYKE, U HAXOAUTh
CBS3b C LEHTPOM MACC, HAXOAUTH OTHOIICHHUE, B KOTOPOM
MEOAUaHbI ACIIATCA TOYKOH UX MEPECCUCHU .

Haxoauthb no00HbIe TPEYTrOJbHUKH Ha TOTOBBIX YEPTEXKaAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB nojo0us. Pemarn
3a/1a41 Ha M0100HbIE TPEYTOIBbHUKHU C TOMOILBIO
CaMOCTOSITEIIBHOTO IIOCTPOCHUS YEPTEKEN U HAXOKACHUS
MOJJOOHBIX TPEYTOJILHUKOB.

IIpoBoauTh 1OKAa3aTENbCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
noo0usl.

Jloka3pIBaTh TPU NPU3HAKA [10100UsI TPEYTOJIbHUKOB.
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IIpuMeHSITH MOTY4YEeHHBIE 3HAHUS MPU PELICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 33/1a4y. 3HAKOMMTBLCH C
HCTOpHeii pa3BUTHUSI TEOMETPUU

ITmomans. Haxoxnenue 14 CBoIicTBa IIOLIAAEH OgiaieBaTh NEPBUYHBIMH MPEACTABIEHUAMH 00 00IIeH
IoHaiel TPEYrOJIbHUKOB U reOMETPUUYECKUX PUTYP. TEOpUH IUIOoIaIU (Mephl), (POPMYJIMPOBATH CBOKCTBA
MHOTOYTOJBHBIX (QUTYD. @opMyIbl IS TJI0IAN IJIOIA U, BBISICHATh UX HATJISAHBIN CMbICT. BHIBOAMTH
[Tnomanu nonobHbIX GUryp TPEYroJbHHKA, dbopMyIIbI IIJIOLAAN MapaljiesiorpaMmma, TPEyroJbHUKa,
napajuieJiorpaMmma, Tparemu. Tpanenuu u3 GopMyIibl IUIOMIAAN TPSIMOYTOJIbHUKA
Brruucnenue wiomanen (kBazpara).
cinoxHbIX Guryp. [Lmomamn BoIBoAMTH (hOPMYIIBI ILTOMIATN BBITYKIOTO
¢buryp Ha kjeTyaToit Oymare. YeTHIPEXyroJbHUKA Yepe3 TUAarOHaIH U Yol MEX]Ty HUMHU.
[Tnomaan mogoOHBIX Guryp. Haxoautp miomanu puryp, n300pakxeHHbIX Ha KJIETYaTOU
3amaun ¢ MPakKTUYECKUM Oymare, HCIOJIL30BATH pa30ueHne GUrypsl Ha 4acTU U
conepxanueM. Pemenue JIOCTpavBaHUE.
3a/1a4 ¢ MOMOIIIbIO METOAA Pa36uparbs npuMepsbl UCTIOIb30BaHUS BCIIOMOTaTeIbHOM
BCIIOMOTaTeJIbHON TLJIOIIA N TIJIOIIAIU JJIS PEIICHUSI TEOMETPUUYECKUX 3a]1a4.
Haxoauth mnomanay mnogo0HbIX GUryp.
BbI4ucasaTh mIomaay pa3audHbIX MHOTOYTOJIBHBIX (DUTYP.
PemaTe 3a1aum Ha IoMaAb C MPAKTUYECKUM COJIEpKAHUEM
Teopema ITudaropa 10 Teopema I[Mudaropa, ee Hoka3esiBaTh Teopemy [ludaropa, ucnoab3oBaTh €€ B

" HavaJla TPUrOHOMETPUHN

npumeHenue. Onpenenenne
TPUTOHOMETPUUECKUX (PYHKIIMH
OCTPOTO yrja NpsIMOYTOJILHOTO
TPEYTroJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOIIICHUSA B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

IIPAKTUYECKUX BBIUYNCICHUSX.
®opMyJIMPOBAThH ONPEIEICHNUS TPUTOHOMETPUUECKUX
(GyHKLUH OCTPOro yria, NpoBepsATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBath COOTHOIICHUSI MEXKAY CTOPOHAMHU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath HopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX 0K JICHUS
COOTHOIIIEHUI MEXy TPUTOHOMETPUUYECKUMH (DYHKIMSIMHU
Pa3IMYHbIX OCTPBIX YIJIOB.

IIpuMeHSITh IONYYEHHBIE 3HAaHUS M YMEHMSI IPU PELICHUH
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IIPAKTUYECKHX 3a/1a4.
3HAKOMHTBCS ¢ HCTOPHE pa3BUTHS T€OMETPUU

VYTIbl B OKPY’KHOCTH. 13 Bnucanneie un ®opmMyIMPOBATH OCHOBHBIE OIIPENIECIICHNUS, CBSI3aHHBIE C
Bnucannelie 1 onucaHHbIE LIEHTPaJIbHBIE YIJIbI, YTOJI yriamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN yrod).
YEThIPEXYTOJIbHUKHU. MEXIy KacaTeJbHOW W HaxoauTth BIuCaHHBIE YIUIbl, ONMPAIOIIMECS HA OAHY AYTY,
Kacarenbnble k XOpIOi. BBIYHMCJIATH YIUIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIAX,
OKPYKHOCTH. Vsl MeXay XopaaMu U TEOPEMBI O BIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
Kacanue okpyxHocTei ceKyluMmu. Brincanusle u LIEHTPAJIBHOM YIJI€.

ONMCaHHbIE HccnenoBathb, B TOM 4KCie ¢ TOMOIIBIO IIU(GPOBBIX PECYPCOB,

YETBIPEXYTOJIBHUKH, UX BIIMCAHHBIC U ONIMCAHHBIEC YETHIPEX YT OJIbHUKH, BHIBOAUTDH UX

MIPU3HAKU U CBOICTBA. CBOICTBA U MPU3HAKHU.

[IpumeneHne 3Tux CBOMCTB Hcenonb30BaTh 3TH CBOMCTBA U MPHU3HAKHU [IPU PELIEHUHN 3a1a4

MIpU PELICHUU

r€OMETPUYECKHX 3a/1a4.

B3anmMHoe pacnonoxenue

IBYX OKPYKHOCTEH, 001IIme

kacarenbHble. Kacanue

OKPY>KHOCTEHN
[ToBTOpenue, o6o0IIeHNE 4 IToBTOpPEHNE OCHOBHBIX Pemate 3a1a4y Ha IOBTOPEHUE, UIUTFOCTPUPYIOLIUE CBA3U

3HAHUH

MOHSTUH U METOJIOB KypCOB 7

u 8 KJ1accoB, 0000IIeHNE
3HAHHH

MCKAY pa3IMYHBIMU YaCTsIMHU Kypca

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME




9 KJIACC

Ne HaumenoBanue pasaena KosanuectBo| OcHOBHOe coiep:xaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
n/n | (Tembl) Kypca 4acoB
1. | Tpuronomerpus. TeopeMsl 16 Onpenenenue ®opMyIMpPOBAThH ONpeAeJeHUs] TPUTOHOMETPUYECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUUYECKUX (GyHKUUH TYIBIX U OPSAMBIX YIJIOB.
Pemienue TpeyrojibHUKOB ¢dbynkuit yrios ot 0° go 180°. BbiBOAUTH TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB (C
dopMyJibl IPUBEICHHUS. pasnycoM OMMCAaHHON OKPY>KHOCTH).
Teopema kocuHycOB, TeOpeMa BoiBoauTh (hopMyJIbI A1 BHIYMCICHHS IJIOIIALEH ¢
CHHYCOB. Pemenue HCI0JIb30BAHUEM TeopeM TpUroHoMeTpuu (popmyia
TpeyroibHUKOB. [IpakTuyeckoe IUIOUIA/IM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YIOJl MEXKY
IPUMEHEHHE JOKa3aHHBIX HUMH, (OpMYIIa IUIOINAAN YEThIPEXYTOJIbHUKA YePe3 ero
TeopeM JIMArOHaJIN U yrojl MEXy HUMH).
PemaTth TpeyroabHUKH.
Pemarh npaktuueckue 3aauu, CBOIALINECS K
HaXO0XKJCHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
2. | I[Ipeobpa3oBanue nmomoodus. 10 [Tonstue o OcBauBaTh NOHSITHE NTPEOOPA30BaHUS 1O100US.
MeTtprueckue COOTHOLIEHUS peoOpa3oBaHuy MOA0OUS. HccaenoBath OTHOIIEHUE TUHEWHBIX 3JIEMEHTOB (DUTYp IIpU
B OKPYXHOCTHU CoO0TBETCTBEHHBIE 3JIEMEHTHI npeoOpa3oBaHnU NOA00US.
no1o0HbIX uryp. Teopema o Haxoauth npumeps! No00Hs B OKpYy’KarolIen
MIPOU3BEIECHNUN OTPE3KOB XOP, JeCTBUTEIIBHOCTH.
TEOpeMa O MPOU3BEIECHUU BeiBOOMTHL METpUUYECKNE COOTHOLIEHUSI MEXKAY OTPE3KaMU
OTPE3KOB CEKYIIHNX, TEOPEMA O XOpJ, CEKYIIHUX M KacaTeJbHbIX C UCIOIb30BaHHEM
KBaJlpaTe KacaTeabHOM. BITMCAHHBIX YIJIOB U MOJOOHBIX TPEYroJbHUKOB. PemaTs
[IpumeneHue B pemIeHUN reoMeTpUYEeCcKue 3ajaui U 3a7]aui U3 peasibHOM KU3HU C
re€OMETPUUYECKUX 3a1a4 MCIOJIb30BAHUEM I10JI00HBIX TPEYTOJIbHUKOB
3. | BexTopsl 12 Onpenenennue BEKTOPOB, Hcnonb3oBaTh BEKTOPHI KaK HanpaBiIeHHbIE OTPE3KH,

CIIO)KCHHE U BEIUNTAHUE
BEKTOPOB, YMHOKEHUE BEKTOpA
Ha ynciio. Gu3ndeckuii u
F€OMETPUUYECKUN CMBICIT
BEKTOPOB. Pa3noxxeHue Bekropa
110 IBYM HEKOJUIMHEAPHBIM

HCCJIe0BATH TEOMETPUUECKUN (TIEpEMEIIEHNE) U
¢buznyeckuit (cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeaeeHUsA CYMMBI U pPa3HOCTH BEKTOPOB,
YMHO>KEHHS BEKTOpA Ha YHUCII0, MCCJIEA0BATh TEOMETPUUYECKAN
U QU3UYECKUI CMBICIBI ATUX oneparuii. Pemars
TeOMETPHYECKUE 33J]a4U C UCIOIb30BaHUEM BEKTOPOB.
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BEKTOPaM.
Koopaunatsl BekTOpa.
CxansapHoe Npou3BeCHNE
BEKTOPOB, Er0 IPUMEHECHHE

JJI HaXOXKXACHUA OJIMH U YTJIOB.

Pemenue 3ama4 ¢ momMompio
BEKTOpOB. [Ipumenenue
BEKTOPOB IS PEILEHUs 3a1a4
¢buzukn

PackiaabiBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh cKaJIipHOE IPOU3BEICHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOMCTBA.

BbruncasaTs cymMMy, pa3HOCTh M CKaJISIPHOE [TPOU3BEIECHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKaIspHOE IPOU3BEACHUE JUIsl HAXOXKICHUS JUINH
U YIJIOB

ﬂeKapTOBI)I KOOpJWHATbl Ha
IINTIOCKOCTH

JlexapToBbI KOOPAUHATHI
TOYEK Ha IUIOCKOCTH.
YpaBHEHHE NIPSIMON.
YpaBHEHHE OKPYKHOCTH.
Koopaunatsl Touek
IIEpECEUECHUS OKPYKHOCTH U
npssMoi. Metoa KoopauHaT
IIPY peLIeHUN
reoMeTpUYECKUX 33/a4,
IIPaKTUYECKHX 3a7a4

OcBauBaTh NOHATHE IIPIMOYIOJIBHOM CUCTEMBI KOOPAUHAT,
JIEKapTOBBIX KOOPAUHAT TOYKH.

BeiBOAUTH ypaBHEHME NPSAMON U OKPYKHOCTH.

BeiaensiTe MOJIHBIN KBaApaT 171 HAX0XKICHUS LEHTpa U
paznyca OKpY>KHOCTH II0 €€ ypaBHEeHHIO. PemaTh

3a1a4M HAa HaXOXKICHHUE TOUEK

[IEPECEUECHMS IIPSIMBIX U OKPYKHOCTEH C IIOMOIIBIO METOAA
KOOpJAMHAT.

Hcnonb3oBaTh cBOMCTBA YIIIOBOTO K03 puienTa npsiMon
IIPU PELIEHUH 3a/1a4, JJIs OIPEAEICHUs PACIIOJIOKECHUS
IPSAMOM.

IIpuMeHATH KOOPIMHATHI IPU PELLIEHUN

Ir€OMETPUYECKHUX U NIPAKTUYECKUX 3a/ad, Ui

ITIOCTPOEHHUSI MATEMATUYECKUX MOJENEN

peanbHbIX 3a]1a4 («METO/ KOOPAUHATY).

IMoab30BaThCS U1 TOCTPOCHUS U UCCIIEJOBAaHUN HU(DPOBBIMU
pecypcamu.

3HAKOMUTBCS ¢ HCTOPHEll Pa3BUTHS TEOMETPUU

[IpaBunpHBIE
MHOT'OYT'OJIbHUKH.
JInvHa OKpY>KHOCTH W
Iiouiaab Kpyra.
Brruncnenue miomanei

HpaBI/IHLHLIe MHOI'OYI'OJIbHUKH.

Yucno r . lnvHa OKpYKHOCTH,
YT OKPY>KHOCTH.

Pannannas mepa yrna.
[Inomans kpyra, cekropa,
CEerMeHTa

DopMyIHPOBATH ONPEICIICHUE TPABUIIbHBIX
MHOT'OYTOJIbHUKOB, HAXOAUThb UX 3JIEMEHTHI.

IToab30BaTHCS TOHATHEM JAJIMHBI OKPY>KHOCTHU, BBEACHHBIM C
MOMOIIIbIO TPABUJIBHBIX MHOTOYTOJIbHUKOB, ONPeleasiTh
YUCIO 77, JUIMHY AyTH U paauaHHyo mepy yria. IlIposogurs
nepexoj OT paJMaHHON MEPHI yIJia K rPaJyCHON M HA00OPOT.
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OnpenensaTs monans Kpyra.

BoiBoauTh (hopMyJibl (B TpagyCHON U paJuaHHOW Mepe) AJis
JUIMH YT, IJIOIAAEeH CEKTOPOB U CETMEHTOB.

BoruucasTs wiomaan Guryp, BKIFOYAIOIIHNX 3JIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTth momany B 3a1a4ax peajbHOM JKU3HU

,HBI/I)KGHI/IH IIJIOCKOCTHU

[lonsaTue o nBUXKEHUN
mockocTH. [lapannensusii

nepeHoc, moBopot IIpumenenue

[P pEeLICHNH 3a]1a4

Pa3oupaTh npuMepsbl, WUTFOCTPUPYIOIIUE TOHATHUS JBUKCHUS.
DopMyIHPOBATH ONPEICICHHS apaLIeIbBHOTO MIEPEHOCa,
MOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTDH NX CBOICTBA, HAXOAUTH HECIOABHKHEIC TOUKH.
HaxoauTthb LEHTPBI U OCH CUMMETPUH pocTedmux Guryp.
IIpuMeHATH napauiesIbHBINA NEPEHOC U CHMMETPHUIO TIpU
pEIICHUU TeOMETPUIECKUX 3a1a4 (pa3oupaTh IPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS M UCCIICIOBAHUHN IIH(PPOBBIC

PECYPCHI

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3allHs 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHATUM M METOAO0B KYypCOB
7-9 knaccos, 00001IEHHE U
CHUCTEMAaTH3alMsl 3HAaHUM.
[Ipocreiimme reomeTpudecKue
(GuUrypsl 1 X CBOUCTBA.
N3mepenune reomeTprudecKkux
BEINYHH. TpeyroibHUKH.
[TapannensHble U
NEPIEHIUKYIIPHBIE MIPSIMBIE.
OKpyXHOCTb U KpPYT.
I'eomeTpuueckne nocTpoeHusl.
VYrisl B OKPYKHOCTH.
BnncanHble U onMcaHHBIE
OKPYKHOCTH
MHOTOYroJpHUKOB. [Ipsmas
U OKPY>KHOCTb.
YeThIpeXyroJbHUKH.

OnepupoBaTh NOHATUAMM: (DUTYpA, TOUKA, IPSIMAsi, YTOJI,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUI
TPEYTrOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYroJIbHUK, ME/INaHa,
OucceKTprca U BBICOTA TPEYTOJbHHUKA, TapajlIeorpaMM,
pOMO, PSMOYTOJIBHUK, KBaJIpaT, Tpareuus; OKpyKHOCTb,
KacaTeJIbHasl; paBeHCTBO U Nojio0ue Gpuryp, TpeyrojibHUKOB;
NapajuIeIbHOCTh U NEPIIEHIUKYIIPHOCTD MPSIMBIX, YTOJ
MEXy NPSMBIMH, CHMMETPHSI OTHOCUTENBHO TOYKU U TPSAMOI;
JUIMHA, PAaCCTOSIHUE, BEJIMYMHA YT, IUIOINadb, IEPUMETP.
Hcnonb3oBath GopmyJibl: IEpUMETPA U ILIOMAAN
MHOTOYT'OJIbHUKOB, IJTUHBI OKPY>KHOCTH U TIJIOIIAAH KpPyra,
00BbeMa IPSMOYTOJILHOTO Mapajuiesenunesa.

OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, BEKTOP; MCMOJAb30BATh 3TU NOHATHS AJIs
MpE/ICTaBICHUSI TAHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIE U3
JpYTruX y4eOHbIX IPEIMETOB.

Pemarh 3a1aum Ha MOBTOPEHNE OCHOBHBIX MOHATHIH,
WJUTIOCTPALMIO CBSI3EH MEXy pa3JIMYHbIMU YacTsIMU Kypca.
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Bnucannble u onucaHHbIe
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayajia TPUTOHOMETPHHU.
Pemtenue o0Ommx
TpeyroiabHUKOB. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.
[Ipeo6pa3oBanus MIOCKOCTH.
Jwxenus. [TogoOue.
Cummerpust.

[nomane. Beruncienune
miomaneii. Ilmomann
MOT00HBIX (uryp.
JlexkapTOBBI KOOpIMHATHI Ha
IIJIOCKOCTH. Bextopsl Ha
TJIOCKOCTH

BopiOupats MeToa [1U1s1 pelieHus 3a1a4u.
PemaTth 3aa4y U3 IOBCEIHEBHOU KU3HHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHME
TKJIIACC

Ne

=
S~
=

Tema ypoka

KoanuecTBO 4acoB Ha
NMPaKTH4ecKue padoTsl

[Tpocreiimue reoMeTpuyecKre 0OHEKThI

MHOroyroiapHUK, JJOMaHas

CMeKHBIE U BEPTUKAJIbHBIE YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIBI

CMeKHBIE U BEPTUKAJIbHBIE YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMeKXHBIE U BEPTUKAJIbHBIE YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIBI

©O NSO W N =

W3mMepeHue JIMHEHHBIX U YIJIOBBIX BEIMYUH, BHIYHUCICHUE
OTPE3KOB U YIJIOB

10. | H3mepeHue JMHEHHBIX U YIJIOBBIX BEIMYUH, BHIYHUCICHUE
OTPE3KOB H YIJIOB

11. | V3mepeHue JUHEHHBIX U YIJIOBBIX BEIMYUH, BHIYUCICHUE
OTPE3KOB H YIJIOB

12. | U3mepeHue JMHEHHBIX U YIJIOBBIX BEIMYUH, BHIYUCICHUE
OTPE3KOB H YIJIOB

13. [lepumerp u momanas Quryp, COCTaBIEHHBIX U3
IPSMOYTOJIbHUKOB

14, [lepumerp u momanas Quryp, COCTaBIEHHBIX U3
IPSIMOYTOJIbHUKOB

15. | IloHaTHE O paBHBIX TpPEYroJbHUKAX U MEPBUYHBIE
NPEJICTAaBIICHHS O PaBHBIX (hUTypax

16. | Tpu npu3HaKa paBeHCTBA TPEYTrOJbHUKOB

17. | Tpu npu3Haka paBeHCTBA TPEYTrOJbHUKOB

18. | Tpu npu3HaKa paBeHCTBA TPEYTrOJbHUKOB

19. | Tpu npusHaka paBeHCTBA TPEYTrOJbHUKOB

20. | Tpwu npu3HaKa paBeHCTBA TPEYTOJbHUKOB

21. | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB

22. | Ilpu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB

23. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

24. | CBOHCTBO MeauaHbl MPSIMOYTOJIbHOTO TPEYrOJbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

25. | CBOHCTBO MeauaHbl MPSIMOYTOJIBHOTO TPEYrOJbHUKA,
IIPOBEIEHHON K THIIOTEHY3€

26. | PaBHOOeapeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH

217. [TpusHaky u CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA

28. | Ilpu3Haku U cBOWCTBA paBHOOEIPEHHOIO TPEYTrOJbHUKA

29. | IlpusHaku U cBOWCTBA paBHOOEIPEHHOIO TPEYrOJbHUKA

30. | HepaBeHncTBa B reoMeTpuun

31. | HepaBeHcTBa B reoMeTpUu

32. | HepaBeHcTBa B reoMeTpuu

33. | HepaBeHcTBa B reomMeTpuu

34. | TIpssMOyToIBHBIN TPEYTOJIBHHK C yriioMm B 30°

35. IIpsAMOYTOJIBHBIN TPEYTOJIBHUK € yriioM B 30°

36. | KonTposbHas pabota o teme "TpeyronbHuku"

37. [TapannenpHbIe IPsMBIC, UX CBOMCTBA
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38. [lareiit noctynat EBkiuaa

39. | Hakpecr nexaiye, cOOTBETCTBEHHbIE M OJHOCTOPOHHHE
yIibl, 0Opa30oBaHHBIE MPHU MEPECEUYECHUH IapauIeIbHbBIX
MPSMBIX CEKYILEH

40. | Hakpecrt nexaiye, COOTBETCTBEHHbIE M OJHOCTOPOHHHE
yIibl, 0Opa30BaHHbIE IpPHU IEPECEUYEHUH IapauIeIbHbBIX
IPSIMBIX CEKyLIEN

41. | Hakpect nexaiiue, COOTBETCTBEHHbIE U OJHOCTOPOHHHE
yIibl, 0Opa30BaHHBIE MpPHU IEPECEUYECHUH MapauIeIbHBIX
NPSMBIX CEKYILEH

42. | Hakpecrt nexaiye, COOTBETCTBEHHbIE M OJHOCTOPOHHHE
yIibl, 0Opa30BaHHbIE IpPHU IEPECEUYEHUM IapauIeIbHbBIX
IPSIMBIX CEKyLIEN

43. | Hakpecrt nexaiye, COOTBETCTBEHHbIE M OJHOCTOPOHHHE
yIJIbl, 0Opa30BaHHBIC MPH IEPECEUYCHUH IapauIeTbHBIX
IPSMBIX CEKYILEH

44, | Tlpu3Hak mMapajuleIbHOCTH HPAMBIX Yepe3 pPaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOM MPSIMOIl O BTOPOM MPSMOM

45. | Ilpu3Hak mapajuleIbHOCTH HPSAMBIX Yepe3 pPaBEHCTBO
pacCTOSIHUN OT TOYEK OAHOU MPSIMOM 10 BTOPOU NPSIMOU

46. | CymMma yIioB TpeyrojbHHUKa

47. CyMMa yIJIoB TPEYTroJIbHUKA

48. | BHeurnue yrisl TpeyrojabHUKa

49. | BuemHue yribl TPEYroJbHUAKA

50. | KontposbHas pabora no teme "llapannenbHble mpsMele,
CyMMa yTJIOB TPEYrojbHUKa"

ol. OKpy’>KHOCTb, XOp/AbI M TUAMETP, UX CBOMCTBA

52. | KacarenbHasi K OKpY>KHOCTH

53. OKpyXHOCTbh, BOUCAaHHAsI B YTOJI

54. | OKpyXHOCTb, BIMCAHHAsI B YTOJ

55. ITonsitue o 'MT, npuMmeHeHue B 3a/1a4ax

56. ITonsitue o 'MT, npumeHeHue B 3a/1a4ax

57. | buccektpuca M  CepeIUHHBI NEPHEHIUKYISAp  Kak
TeOMETPHUYECKHE MECTa TOUEK

58. | OKpyXKHOCTb, OMCAHHAs OKOJIO TPEYTOJIbHUKA

59. | Okpy>XHOCTh, OIHCaHHAsI OKOJIO TPEYTOJbHUKA

60. | OKpy>HOCTb, BIUCaHHAsl B TPEYTOJIbHUK

61. | OKpY>XHOCTh, BIIUCAHHAS B TPEYTOJIHHHUK

62. | IIpocTeiimme 3ajaun Ha MOCTPOSHHE

63. [Tpocreiimme 3aaun Ha TOCTPOCHUE

64. Kontponbhaas pabora mo Teme "OKpYXHOCTH M KpYT.
["'eomeTpuyeckue nocrpoeHus"

65. [ToBTOpenue m 0000IIeHHE 3HAHUIM OCHOBHBIX TMOHATHH U
METO/IOB Kypca 7 KJjiacca

66. Wrorosast koHTpOIBHAS paboTa

67. [ToBTOpeHue u 000O0IICHNE 3HAHUI OCHOBHBIX MOHSATUI U
METOJIOB Kypca 7 Kiacca

68. [ToBTOpeHue u 0000IIeHNEe 3HAHUN OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME :68
W3 HUX ypoOKOB, OTBEJCHHBIX HA KOHTPOJBHYIO paboTy :4
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8 KVIACC

Ne Tema ypoka KoJsinyecTBO yacoB Ha
n/n NMPaKTHYeCKHe PadoThl

1. [TapannenorpaMM, ero NpU3HAKH U CBOMCTBA

2. [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA

3. [TapannenorpaMm, ero Npu3HAKH U CBOMCTBA

4. YacTHble ciaydyau napamuiesorpaMMoB (IIPsIMOYTOJIbHUK,
poMO, KBaJpaT), UX MPU3HAKHU U CBOMCTBA

S. YacTHble ciayday napauiesorpaMMoB (IIPsIMOYTOJIbHUK,
poMO, KBaJpaT), UX MPU3HAKHU U CBOMCTBA

6. YacTtHble ciyyau napauieaorpaMMoB (IIpSMOYTOJIbHUK,
poMO, KBaJpaT), UX IPU3HAKU U CBOMCTBA

7. Tpaneuus

8. PaBHOOOKast ¥ IPSMOYTOJIbHAs Tpaleluu

9. PaBHOOOKAs ¥ IPSIMOYTOJIbHASI TPATICIUN

10. MeTo]1 yIBOCHHSI METUAHBI

11. IleHTpasbHAsi CUMMETPUS

12. KonTponbhas pabota no teme "HUeTbIpEXyronbHUKN"

13. | Teopema daneca u Teopema 0 MPONOPLIUOHAIBHBIX
OTpe3Kax

14. CpenHsis TuHUS TPEYroJbHUKA

15. CpenHsist TMHUS TPEYroJbHUKA

16. Tpanerus, e€ cpeaHss TUHUS

17. Tpaneuus, e€ cpeaHsas JIUHUS

18. | IlponopunoHajgbHBIE OTPE3KH

19. | IIponopunoHajgbHBIE OTPE3KH

20. IlenTp Macc B TpeyroJbHHUKE

21. | IlonoOHBIE TPEYTOABHUKH

22. | Tpu npusHaka noJo0Hs TPEYroJbHUKOB

23. | Tpu npusHaka nogo0Hs TPEyroJbHUKOB

24. Tpu npusHaka noo0us TPEYTOJIbHUKOB

25. Tpu npusHaka noo0us TPEYTOJIbHUKOB

26. | IIpumeHeHue no1o0us Mpy pelIeHNH MPAKTUYECKHUX 33134

27. KonTponbHast pabota no teme "Ilo100HbIe TpEyroJbHUKH"

28. | CaoiicTBa miomnajei reomeTpuueckux Guryp

29. | ®opmyIbl IUTs TUIOMIAN TPEYTOJILHUKA,
napajjenorpaMma

30. | ®opMyisl TS IIOMAAN TPEYTOJIBHUKA,
napajjenorpaMma

31. | ®opmysl s IJIOMIAIU TPEYTONBHUKA,
napajjenorpaMma

32. | ®opMmyIbl A IJIOUIAIU TPEYTOIbHUKA,
napajiesiorpaMma

33. | ®opMmyIbl A MJIOLIAIU TPEYTOJIbHUKA,
napajiesiorpaMma

34. Brruncnenue miuomazei caokHeIX GUTyp

35. [Tnomanu dburyp Ha kieTyaToit Oymare

36. [Tnomanu nonobHeIX puryp

37. [Tnomanu nogoO6HBIX huUryp

38. 3amaun ¢ TPaKTUYECKUM COZICP)KaHUEM
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39. | 3amaym ¢ MpaKTUYECKUM COAEpKaHUEM

40. | Pemenue 3a7a4 ¢ NOMOILBIO METO/Ia BCIIOMOTaTEJIbHOM
TUIOIIA M

4]. Kontponbnas pabora no teme "[lmomranp"

42. | Teopema [ludaropa u e€ npumMeHeHnE

43. Teopema [Tudaropa u e€ npuMeHeHne

44, Teopema [Iudaropa u e€ npumenenne

45. | Teopema [Tudaropa u e€ npumeHenue

46. Teopema [Tudaropa u e€ npuMeHeHne

47. Onpeznenenne TPUTOHOMETPUIECKUX (PYHKITUI OCTPOTO
yIJ1a IpSMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUYECKHE COOTHOIICHUS B MPSIMOYTOJILHOM
TPEYroJbHUKE

48. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

49. | OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

50. | OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

ol. KonTponbras pabota mo teme "Teopema [Tudaropa u
Hayajia TpuroHomerpun"

52. | BrnucaHHbIe M EHTPAIBHBIC YTIIBI, YOI MEXKIY
KacaTeJbHOU ¥ XOpI0U

53. | BrnucanHble U IEHTPAIBHBIC YTIIBI, YOI MEXKIY
KacaTeJIbHOU U XOpJIOU

o4, BrnucanHble M IEHTPAIBHBIE YIUIBI, YTOJI MEXAY
KacaTeJbHOU ¥ XOpI0i

55. | Yrabl Mexay XopJaMu U CEKYIIMMHU

56. Vsl MeXAy XOpJIaMU U CEKYITUMU

57. | BrnucanHble U OIMCAaHHBIE YETHIPEXYTONBHUKH, UX
IPU3HAKH U CBOMCTBA

58. | BrnucaHHbIE U ONMCAaHHBIE YETHIPEXYTOIBHUKH, UX
IIPU3HAKU U CBOMCTBA

59. | BrnucaHHbIE M OMMCAaHHBIE YETHIPEXYTOIBHUKH, UX
IIPU3HAKU U CBOMCTBA

60. | [IpuMeHeHHe CBOMCTB BIUCAHHBIX M OMHMCAHHBIX
YeTHIPEXYTOIFHUKOB MPH PEIICHUH T€OMETPHUECKUX 3a71a4

61. | [IpuMeHeHHe CBOMCTB BIUCAHHBIX M OMHMCAHHBIX
YeTHIPEXYTOILHUKOB MPH PEIICHHH T€OMETPHIECKUX
3aj1a4

62. B3anMHOe pacmonokeHne IByX OKpYKHOCTEH, 001IIme
KacaTeJIbHbIe

63. | Kacanme okpyxHOCTEH

64. | KontponpHas pabota o Teme "YTIIbl B OKPY>KHOCTH.
BrvicaHHble ¥ OIMCAHHBIE YEThIPEXYTOJIbHUKH"

65. IToBTOpEHNE OCHOBHBIX IMOHATHA U METOAOB KypCcOB 7 1 8
KJ1accoB, 0000IIeHE 3HAHUH

66. | [loBTOpeHME OCHOBHBIX IMOHATHI U METOJIOB KYpCOB 7 1 §
KJ1accoB, 0000IIeHE 3HAHUH

67. Wrorosast koHTpOIbHAS paboTa

68. | [loBTOpeHHEe OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U §
KJaccoB, 000011eHIe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 68
W3 HUX ypoKOB, OTBEJIEHHBIX HA KOHTPOJIBHYIO padoTy : 6
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9 KJIACC

Ne Tema ypoka KoJsnyecTBO yacoB Ha
n/n NMpPaKTHYeCKHe padoThl

1. Omnpenenennue TPUTOHOMETPUYECKHX (YHKIMU yrioB or (°
no 180°

2. DopMyJbl IPUBEIECHUS

3. Teopema KOCHHYCOB

4. TeopeMa KOCHHYCOB

5. Teopema KOCHHYCOB

6. Teopema cuHycOB

7. Teopema CHUHYCOB

8. Teopema cuHycOB

9. Haxoxaenue AuH CTOPOH M BEJTMYUH YTIIOB TPEYTrOJIbHIKOB

10. Pemenue TpeyroiabHUKOB

11. Pemrenne TpeyroJbHUKOB

12. Pemennie TpeyrojabHIUKOB

13. Pemenue TpeyroiabHUKOB

14. [IpakTHueckoe NpUMEeHEeHHE TEOPEM CUHYCOB U KOCHHYCOB

15. [IpakTHyecKOoe NPUMEHEHUE TEOPEM CUHYCOB U KOCHHYCOB

16. KonTponbHas pabota no Teme "Penienue TpeyroibHUKOB"

17. [TonsiTHE 0 MpeoOpa3zoBaHUHU TTOTO0US

18. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJIOOHBIX (HUTYD

19. COOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX GUTYD

20. TeopemMa 0O mNpOM3BENCHHH OTPE3KOB XOpJ, TeopeMa o
NPOM3BEACHUU OTPE3KOB CEKYIIUX, TeopeMa O KBajpaTe
KAacaTeJIbHON

21. TeopemMa O mNpoU3BENEHHH OTPE3KOB XOpJA, TeopeMa o
NPOM3BEJCHUU OTPE3KOB CEKYIIMX, TEopeMa O KBajpaTe
KacaTeJIbHOU

22. TeopeMa O mNPOU3BEACHHH OTPE3KOB XOpI, TEOpeMa o
NPOM3BEACHUU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe
KAacaTeJIbHON

23. [TpuMeHeHHe TeopeM B pElIeHUH TeOMETPUYECKHX 3314

24. [TpuMeHeHHe TeopeM B pElIeHUH TeOMETPUYECKHX 3314

25. [TpumMeHeHne TeopeM B PEIICHUH TeOMETPUYECKHX 3314

26. KontponbHast pabora no teme "IIpeoOpa3oBanue momoowus.
MeTtpudecknue COOTHOIIEHUS! B OKPYKHOCTH"

27. Omnpenenennue BeKTOpoB. DU3MUECKUN M T'e€OMETPUUECKUI
CMBICJI BEKTOPOB

28. CroxeHre U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHUCJIO

29. CrnoxeHre U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHUCJIO

30. CrnoxeHre U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHUCJIO

31. PaznoxxeHne BEKTOpa 1Mo JByM HEKOJUTMHEAPHBIM BEKTOpaM

32. Koopaunats!l BekTopa

33. CkansipHO€ TIPOW3BEJICHHE BEKTOPOB, €r0 NMPUMEHEHHUE IS
HAXOXKJCHHUS JJTUH U YTIIOB

34. CrajsipHOE TPOU3BEACHHE BEKTOPOB, €r0 MPUMEHEHHUE IS
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HAaXOXKIACHUS IJIMH U YyIJIOB

35. Pemenue 3a1ad ¢ TOMOIIBIO BEKTOPOB

36. Pemienue 3a1a4 ¢ TOMOIIBIO BEKTOPOB

37. ITpuMeHeHne BEKTOPOB IS pelieHus 3aaa49 Gu3uKu

38. KonTponpHas pabora o Teme "Bekrops!"”

39. JlekapTOBBI KOOPAMHATHI TOYECK HA TUIOCKOCTH

40. YpaBHeHHE NPSIMOKH

41. YpaBHeHHE NpsIMON

42. YpaBHEHHE OKPY>KHOCTH

43. Koopaunars! TO4eK nepeceyeHus OKpyKHOCTU U IIPSIMOI

44, MeTtoa KOOpIWHAT IPH PEIICHUH TEeOMETPUYECKHX 3ajad,
MPAKTUYECKHX 3a7a4

45, MeTtoa KOOpIWHAT IPH PEIICHUH TeOMETPUYECKHX 3ajad,
MPAKTHYECKHX 3a7a4

46. MeTo KOOpIWHAT TPH PENICHHH TEOMETPUYCCKUX 3ajad,
NPaKTUYCCKUX 3a]1a4

47. Kontponbnas pabora no teme "JlekapToBbl KOOPJIUHATHI Ha
IJIOCKOCTH"

48. [TpaBWIbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHUE HX DJIEMEHTOB

49. UYucno n. JInnHa okpyKHOCTH

50. Yucno m. JInnHa OKpY»KHOCTH

51. JlIiHa AyTH OKPY>KHOCTHU

52. Panuannas mepa yria

53. [Tnomans Kpyra, CEeKTopa, CerMeHTa

54. [Tnomanp kpyra, cekTopa, cerMmeHTa

55. [Tnomane kpyra, ceKTopa, CerMeHTa

56. [loHsiTHE O IBMKEHUU TUIOCKOCTHU

S57. [TapannenpHbIN IEPEHOC, TOBOPOT

58. [TapanienpHbli IEpEHOC, TOBOPOT

59. [TapanienpHbli IEpEHOC, TOBOPOT

60. [TapannenpHblid EpeHoC, TOBOPOT

61. [IpuMeHeHne IBUKEHHI TP PEIICHUH 33129

62. KontponpHast  pabora mo  temam  "[IpaBuibHBIC
MHOTOYTOJbHUKUA. OKPY>KHOCTh. JIBIH>KEHUS TIIOCKOCTH"

63. [ToBTOpeHme, 000OmEHNE, CUCTEMATH3AlMs  3HAHUM.
V3mepeHne reoMeTpruuecKiX BeIudrH. TpeyroibHUKH

64. [ToBropenue, o00o0OImIEeHNe,  CHUCTEMATH3alUsl  3HAHUM.
[TapannensHble U IEPICHIUKYISIPHBIC TPSIMBIE

65. [ToBTOpenune, o00o0OmEeHHe, CUCTEMATH3alUsl  3HAHWM.
OxpykHOCTh U KpyT. ['eoMeTprueckue mocTpoeHus. YTIIbl B
OKPYXHOCTH

66. [ToBTOpeHne, 000OmEeHNEe, CUCTEMAaTH3AIUs  3HAHHM.
BrrcanHbIe ¥ ONMCaHHBIE OKPY>KHOCTH MHOTOYTOJIEHUKOB

67. Wroroast koHTpOIbHAs paboTa

68. IToBTOpeHme, 06001IeHNe, ccTeMaTH3allusl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 68
13 HUX YpOKOB, OTBEJICHHBIX HAa KOHTPOJIbHYIO paboTy: 4
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PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HHOACHUTEJBHAA 3AIINCKA

B coBpemenHOM 1M(POBOM MHpE BEPOSATHOCTH M CTAaTHCTHUKA MPUOOPETAIOT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOUKM 3PEHHUS NPAKTUYECKUX NPWIOKEHHH, TaKk U MX poJid B 0Opa30BaHUH,
HEOOXOMMOM KaXJOMy ueloBeKy. Bospacraer umcio mpodeccuif, NIpu OBIAJACHUU KOTOPHIMH
TpebyeTcst xopoias 0a30Basi IOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTUKHU, TaKasl IOANOTOBKA
Ba)KHA JJIS1 IPOJIOJKEHUSI 00pa3oBaHMsI U JUIsl YCIICHTHOM NMPpo(decCHOHaIbHON Kapbephl.

Kakaplii 4e10BEK IOCTOSIHHO ITPUHUMAET PEIIEHUS HA OCHOBE HMEIOIUXCS Y HETO JaHHBIX. A
U1 00OCHOBAHHOTO TPUHATHS PELICHHS B YCIOBUSX HENOCTAaTKa WM H30bITKa HWH(pOpMAIMu
HEO0O0XOZMMO B TOM YHCIE XOpOHO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MBIILIEHHE.

VMIMeHHO T1O03TOMY OCTPO BCTajla HEOOXOIUMOCTh c(HOpMUpPOBaTH y OOY4YaIOLIMXCS
(GYHKIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0s1 B KAUeCTBE HEOTHEMIIEMOM COCTaBIISIOIICH
YMEHUE BOCIPUHMMATh W KPUTUYECKH AaHAIM3MPOBAaTh HH(QOpMAIMIO, NPEACTABICHHYIO B
pa3nuyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX pEabHBIX IPOLECCOB U
3aBUCUMOCTEH, IPOU3BOAUTD IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B YU€OHOM Kypce C OCHOBHBIMH NPUHLIMIIAMH cOOpa, aHAIN3a W MPEICTaBICHHS
JAHHBIX M3 pasM4yHbIX cdep XU3HU oOllecTBa M rocyJapcTBa IMpHOOLIaeT oOydaromuxcs K
OOIIIECTBEHHBIM HHTEpecaM. M3yueHne OCHOB KOMOMHATOPHKH Pa3BHBAET HABBIKH OpraHU3aIU{
nepebopa M IOJCUeTa YMCiIa BapUaHTOB, B TOM 4YHCJE B NPHUKIAIHBIX 33jJadax. 3HAKOMCTBO C
OCHOBAaMH T€OpHUHU TpadoB CO3/1aeT MaTeMaTHuYeCcKuii pyHIaMeHT a1t GOPMHUPOBAHUS KOMITETCHITMNA
B o6sacTu MHGOPMATUKH M LUQPOBBIX TeXHONOTUH. IIpyu M3yuyeHUH CTaTUCTUKM U BEPOSITHOCTU
00OTamarTcsl MPEICTaBICHUS] OOYYaIOMIMXCS O COBPEMEHHON KapTHHE MHpa M METOAax €ro
uccieoBanus, GopMUpPYeTCss MOHUMAaHUE POJIM CTATUCTUKU KaK MCTOYHHUKA COLMAIBHO 3HAUMMOMN
MH(OPMALIMU U 3aKJIabIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBMM ¢ JaHHBIMH LENSAMH B CTPYKTYpe MporpaMMbl y4eOHOTO Kypca
«BeposTHOCTP M CTAaTHUCTHKA» OCHOBHOIO 0OIIEro o0pa30BaHUs BBIIEIEHBI CIEAYIOLIUE
coJiepKaTeNbHO-MeToAnYecKkne nuHuu: «lIpencraBneHne NaHHBIX W ONMCATENbHAs CTATUCTHKA,
«BeposaTrHocThY, «DJIeMeHThl KOMOUHATOPUKNY, «BBeaeHue B Teoputo rpadoBy.

Conepxanne nuHuM «lIpencraBneHne AaHHBIX W ONMCATENbHAs CTATUCTHKA» CIIY)KUT
OCHOBOI 1711 (P OpMUPOBAHUS HABBIKOB pabOThHl ¢ MH(pOpMaLUen: OT YTEHUS U UHTEpIpeTaluu
uHbopMalMY, MpeICTaBICHHONM B Tabiuuax, Ha JguarpaMMax W rpadukax, a0 cbopa,
MIPEACTABJICHUS U aHAIN3a JJTAaHHBIX C MCIOJIb30BAHMEM CTAaTUCTUYECKHUX XAPAKTEPUCTUK CPEIHUX U
pacceuBanus. PaGoTas ¢ JaHHBIMM, OOydarouiyecs yd4arcs CUUTHIBATh W HMHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apI'YMEHTUPOBATh U KPUTUKOBATH MPOCTEUIINE TUIIOTE3bl, Pa3MBILUIATh HaJl
(dakTopamMu, BBI3BIBAIOIIMMU H3MEHUMBOCTh, U OLIEHUBATh WX BIHUSHHME Ha paccMaTpUBaeMble
BEJINYUHBI U IPOLECCHI.

WMHTYyNTUBHOE NPECTABICHUE O CIIy4allHOM U3MEHYUBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN
Y TEHJICHIIMI CTAHOBUTCSA MOTUBHMPYIOLIEH OCHOBOMW ISl U3Y4YEHUS TEOPUH BEPOSATHOCTEN. boibmioe
3HAUEHUE UMEIOT NPAKTUYECKHUE 3aJjaHKsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJEIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOAUTCS KaK Mepa MpaBAonooOus ciydaifHoro cooObitus. Ilpum
M3Y4eHUH Y4eOHOro Kypca oOydaromiuecs 3HaKOMSTCS C MPOCTEHIIMMH METOJaMH BbIUMCICHUS
BEPOATHOCTEN B CIy4allHBIX 3KCIEPUMEHTaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOAAMH,
BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOIIMMU CTaBUTh M pemiarh Oosiee CIOXKHBIE 3aaayu. B
y4eOHBI KypC BXOISAT HadajbHBIE NPEICTABIECHUS O CIy4YallHBIX BEJIMYMHAX U HUX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax yueOHOTo Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYAlOIIMXCSI C MHOXKECTBAMHU U
OCHOBHBIMM OIICpalldsIMU HaJ MHOXKECTBAMH, pPAaCCMATPHUBAIOTCS IPUMEPBI NPUMEHEHUS I
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pelieHrs 3aJay, a TaKKe MCIONb30BaHUS B JPYTHX MaTeMaTHMUECKUX Kypcax U y4eOHBIX
IIpeIMeTax.

B 7-9 knaccax u3ydaercs y4eOHbIH Kypc «BeposTHOCTh M CTaTHCTHKAa», B KOTOPHIH BXOJST
pasnensl: «lIpeacraBieHue JaHHBIX M ONUCATENIbHAs CTATUCTHKA», «BeposTHOCTH», «DJIEMEHTHI
KOMOMHATOpUKN», «BBeaeHue B Teoputo rpadosy.

OO0mee yuCIO YacoB, PEKOMEHJIOBAHHBIX Il M3ydeHHsI y4eOHOro kypca «BeposTHOCTh U
craTuctuka», — 102 ygaca: B 7 kitacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 ygaca (1 gac B
Hezeno), B 9 kinacce — 34 yaca (1 yac B Hezento).
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COJEPKAHUE OBYYEHUSA
7 KJIACC

[IpencraBieHue AaHHBIX B BUE TAONIUL, IUarpaMM, rpa@ukoB. 3anogHeHHe TaOIUL, YTCHUE
U TIOCTPOCHHUE AHarpaMM (CTOJIOMKOBBIX (CTONIOUATHIX) U KPYroBhIX). UTeHHE TPa@HUKOB peaTbHbIX
npoueccos. M3pneyenne nudpopManuy U3 AuarpaMM U TaOJIUI, UCIOJIb30BAaHUE M WHTEPIIPETALIHS
JTAHHBIX.

OrnucaTenbHas CTaTUCTHKA: cpeqHee apudMeTudyeckoe, MeIuaHa, pa3Max, HauOolbliee U
HaMMEHbIIee 3HAaYeHUsI HA0opa YMCIOBBIX JaHHBIX. [IpuMepsl ciydailHON H3MEHYHBOCTH.

Ciy4aifHbI SKCIIEPUMEHT (OMBIT) W Cily4daiiHOe coOwiTHe. BeposTtHocTh W vactora. Poib
MAJIOBEPOSITHBIX M TMPAaKTUYECKU JIOCTOBEPHBIX COOBITUH B IpUpoAe M B obOmecTBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbL. Ynciao pedep U cymMMapHasi CTENCHb BEPIIIHH.
[Ipencrasnenue o cBsizHocTH rpada. Lenu u nuknel. [Iytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenne 06 opueHTUpOBAaHHOM rpade. Pemenne 3amau ¢ momomisio rpados.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKoB.

MHOXecTBO, 3J€MEHT MHOXeCTBa, MOJMHOXecTBo. Omepauuu HajJ MHOXECTBAMU:
oObenUHEeHNE, TepecedeHue, gomonHeHne. CBoiicTBa  omepanuii  Hajg — MHOXKECTBAMU:
[IEPEMECTUTENIBHOE,  COYeTaTeIbHOE,  paCHpelesuTeNIbHOe,  BKIIOYeHMs.  Vcmonb3oBaHue
rpauyecKoro NnpeacTaBIeHUs MHOXECTB JUIsl ONMCAHUS PEabHbIX MPOLECCOB U SIBICHUH, MpH
peleHnH 3aj1au.

W3mepenune pacceuBaHusi JaHHbIX. Jlucmepcuss M CTaHJApPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DOnemMeHTapHble cOOBITHSI ciydyaiiHoro omnbita. CirydaiiHble cOObITUS. BepoaTHOCTH COOBITHIA.
OmnbITEl ¢ paBHOBO3MOKHBIMU 3JI€MEHTapHBIMU cOObITUAMU. Ciy4aiiHblii BbIOOp. CBs3b MEXAY
MaJIOBEPOSTHBIMH U NMPAKTUYECKH IOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAyKe.

JepeBo. CBolicTBa JEPEBbEB: €IMHCTBEHHOCTH IIyTH, CYIIECTBOBAHNWE BUCSYEHW BEPILMHBI,
CBSI3b MEXKIy YMCIIOM BEPILIUH U unciaoM pedep. [IpaBuio ymHoxkeHus. Perienue 3a1a4 ¢ moMoIbk0
rpagos.

[IporuBononoxusie coobiTUA. Juarpamma Diinepa. OO0beIMHEHNE U TIEpeceueHrne COOBITUM.
HecoBmecTHble coObiTus. @opMyna cioxkeHHUst BeposTHOCTEH. YcioBHas BeposTHOCTh. [IpaBuio
ymHOkeHusi. HezaBucumble coObiTus. IIpeacraBieHue skcrnepuMeHTa B BUJE JiepeBa. PemeHue
3a/1a4 Ha HAaXOXKJEHHE BEPOSTHOCTEH C MOMOIIBIO JEpPEBA CIYYalHOIO DKCIEPUMEHTA, AUarpaMm
Diinepa.

9 KJIACC

[IpencraBieHne NaHHBIX B BUAE TaONUL, AUarpaMM, TpaduKOB, UHTEpIpeTalus TaHHbBIX.
UYreHue 1 NOCTpOCHUE TAONHUL, TUarpaMM, rpaukoB Mo peasbHBIM JaHHBIM.

[TepectanoBku u (akropuan. CoueraHuss W uuciao coueranuid. TpeyrompHuk I[lackans.
Pemienue 3a1a4 ¢ UCMoIb30BaHMEM KOMOWHATOPUKH.

['eomeTpuueckast BepossTHOCTh. CiiydallHbI BbIOOp TOYKM M3 (UTYpHl Ha IJIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPYKHOCTH.

Hcnertanue. Yenex u Heyaada. Cepust MCHBITaHMM 10 mepBoro ycrexa. Cepust MCHBITAaHUN
bepnynnu. BepositHocTH coObITHI B cepuM ncnbiTaHUN bepHymu.

CnyualiHas BeNMYMHA W pachpefelieHne BeposiTHocTed. MaremaThueckoe OXHIaHuEe H
qucnepcus. IIpumepsl MareMaTHMdecKoro OKHMIAaHUS KaK TEOPETUYECKOIO0 CPEJHEro 3HAaYeHUs
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BEJIMYMHBI. MareMaTH4ecKoe OKUIAHUE M JUCHEPCUS CIYyYalHON BEIMYMHBI «YHCIO YCIIEXOB B
CepUM UCIBITAaHUN bepHyum».
[TonsTHE 0 3aKOHE OONBLIMX Yucell. MI3MepeHne BepOsSTHOCTEN C IOMOLIbIO YacTOT.
Ponb 1 3HaUCHKE 3aKOHA OONIBIINX YKMCEN B IPUPOJE U OOLIECTBE.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpPaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 7
KJ1acce.

Uwurare nHQOpMAIHIO, TIPEJCTABICHHYIO B TA0IHIIAX, HA AUArpaMMax, MPEICTaBISITh JAHHbBIE
B BHJIC€ TaOJHI], CTPOUThH JAMArpaMMbl (CTOJIOMKOBBIC (CTONOYATHIE) W KPYTrOBBIE) IO MacCHBaM
3HA4YCHU.

OnuceiBaTh ¥ HMHTEPIPETUPOBATh pPEaJbHBIC YHCIIOBBIC [AHHBIC, IPEJICTABICHHBIC B
TabIuIaxX, Ha AUarpaMMax, rpadukax.

Wcnonp3oBaTte JJIsl  ONKMCAHUS JIaHHBIX CTAaTHCTHYECKUE XapaKTEPUCTHUKU: CpeIHee
apudmernueckoe, MearaHa, HauOOJIbIIICe U HAMMEHBIIIEE 3HAYCHUS, Pa3Max.

HimMeTh nipeacTaBieHue o CIly4aiiHOW W3MEHYMBOCTHY Ha MPUMEpax IeH, GU3NIECKUX BEITUYHH,
AQHTPOTIOMETPUYCCKHX JIAHHBIX, UMETh MPEICTABICHUE O CTATUCTUICCKON YCTOMIMBOCTH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca K KOHIy oOydeHus B 8
KJ1acce.

W3Bnekats U mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BUAE TAOJIHUII, AUATPAMM,
rpaduKOB, MPEICTABIATH JaHHBIE B BUJE TAOIUII, AMArpamMM, TpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI0 CTATUCTHYECKUX TOKAa3aTeNeil: CpeqHuX 3HAYeHUl U Mep
pacceuBanus (pa3max, JUCIIEPCHS U CTaHIaPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI UMCIOBBIX 3HAYEHHUH U YaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yjibTaTaMm
M3MEPEHUI 1 HAOIIOICHUH.

HaxoauTh BEpOSITHOCTH CIIy4aiHBIX COOBITHI B OMBITAaX, 3HAas BEPOATHOCTHU DJIEMEHTapHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMH 3JICMEHTAPHBIMU COOBITHSIMH.

Hcnonk3oBaTh rpaduyeckre MOJEIH: JEPeBO CIy4yallHOTO OHKCIEPUMEHTa, IUarpaMMbI
Dlinepa, yncioas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOECTBO, IOJMHOXKECTBO, BBHIMOJIHATH OMNEpallid  Haj
MHOXECTBaMHU: OOBEIUHEHHE, TIEPECEUCHHE, JOTIOTHEHUE, IMEePEUUCISATh SJIEMEHTHI MHOMKECTB,
MIPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonp30BaTe Tpaduueckoe NpPEACTAaBICHHE MHOXECTB W CBS3€H MEXAy HHUMH IS
OTHMCaHUs MPOLIECCOB U SBJICHUMN, B TOM YHUCIIE NP PEIICHUH 33/1a4 U3 APYTUX y4EOHBIX IPEIMETOB
1 KypCOB.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce.

W3Brekatb u ipeoOpazoBeIBaTh HHGOPMAIUIO, TPEICTABICHHYIO B PA3IMYHBIX UCTOUYHUKAX B
BHJIC TAOJIHII, TUarpaMm, rpaduKoB, MPEJACTABIATH JaHHBIE B BUE TaOIUII, AHArpaMM, TpaduKoB.

Pematp 3amaun opraHM30BaHHBIM TEepeOOPOM BapUAHTOB, a TaKXKE C HCIOIH30BAaHHEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonb30BaTh ONUCATENbHBIE XAPAKTEPUCTUKU JUIsI MACCUBOB YHUCJIOBBIX JIAHHBIX, B TOM
quClie CpeJHUE 3HAUCHUS U MEPHI pacCEeUBaHUSI.

HaxomuTh 4acTOThI 3HaUE€HUN W YaCTOTHI COOBITHS, B TOM YHCJE IMOJB3YSACh Pe3ylbTaTaMH
MIPOBEICHHBIX U3MEPEHUN U HAOIIOCHUH.
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HaxoauTb BeposSTHOCTH ClTydallHbIX COOBITHI B U3YYEHHBIX OINBITAX, B TOM YHCJE B OMBITAX C
PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSAX HCIBITAHUW 1O MEPBOro yclexa, B
cepusx ucnbiTaHui bepHysm.

NmeTp npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUN BEPOATHOCTEM.

HmeTs mpencraBieHue O 3aKOHE OONBIIMX YHCENl KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B

CIly4aifHOM M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCET B MPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pasjaeia KoanuecTBo| OcHOBHOE coep:kaHue OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
n/n | (Tembl) Kypca 4acoB
1. | IIpexncraBieHue JaHHBIX 7 [IpencraBnenne qaHHBIX B Tabmuiax.| (OcBauBaTh CMOCOOBI MPEACTABICHUS CTATUCTUYCCKUX
[IpakTHueckue BIUMUCIEHUS 110 JAHHBIX U YUCIIOBBIX MAaCCUBOB C MOMOIIBIO Ta0JIHII U
TaOJIMYHBIM JaHHBIM. VI3BICUeHHE W | JUarpamm C UCIOJIb30BAHUEM aKTYalIbHBIX U BaXKHBIX
WHTEpIIpEeTalys TAOIUYHBIX TaHHBIX. | JaHHBIX (JeMorpaduyeckue JaHHbIE, IPOU3BOJICTBO
[Tpaktuyeckas padora «TaOaumb». IIPOMBILUIEHHOW U CEIbCKOXO035MCTBEHHOU ITPOLYKIIHH,
['padmyeckoe mpencTaBieHe JaHHBIX| OOIIECTBEHHBIE U MPUPOAHBIE siBIeHUs). M3ydaTh
B BUJIC KPYTOBBIX, CTOJOMKOBBIX MeTO/bI pa0OTHI ¢ TAOJUYHBIMU | IpaUIeCKUMU
(cronbyareix) AuarpamMm. YreHue u PEICTaBICHUSAMU JAaHHBIX C MOMOIIBIO IIU(PPOBBIX
nocrpoenue auarpamm. [Ipumepsl pPEeCypcoB B X0/i€ MPAKTHUYECKUX padoT
JneMorpauuecKux AuarpaMm.
[TpakTrdeckas pabora «JlparpaMmmen
2. | OnucarenpHas CTaTUCTUKA 8 Yucnossie Habopbl. CpenHee OcBauBaTh NOHSITHUS: YUCIIOBOM HaOOp, Mepa LEHTPAIbHON
apudpmernueckoe. Meaunana TeHJIeHIIUU (Mepa IIEHTpa), B TOM YUCJIE CpeHee
YHCIIOBOTO Habopa. apudmeTrnyeckoe, MeANaHA.
Y CcTOMYMBOCTH MEIHMAHBI. OnuchIBaTh CTAaTUCTUYECKHUE TAHHBIE C TOMOIIBIO CPETHETO
[IpakTuueckas paborta «CpenHue apu(pMeTUYECKOTO U METUAHBI.
3HaueHus». Hanbonbiiee u Pemars 3axa4u.
HAaMMEHBbIIIEE 3HAYCHUS YUCIIOBOTO H3y4yarp cBoOiCTBA CPEIHUX, B TOM YUCIE C
Habopa. Pa3max. MTOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJIE
MPAKTUYECKHUX PadoT.
OcBanBaTh NOHATHSI: HAUOOJIBIIIEEC Y HAUMEHBIIICE 3HAUCHUS
YHICIIOBOTO MacCHBa, pa3max. Pemartsb 3agaun Ha BEIOOD
croco0a omMcaHus JaHHBIX B COOTBETCTBUU C TIPUPOION
JTAHHBIX W LEJSIMHU UCCIEN0BAHUS
3. CiyyaiiHasi ”3BMEHYMBOCTD 6 CityyaliHasi ©3BMEHYUBOCTD OcBauBaTh NOHATHS: YACTOTA 3HAYEHUI B MACCUBE

(mpumepsl). YacToTa 3HaUEHUI B
MaccHBe JaHHBIX. [ pymmupoBKa.
I'mcrorpammel.

[IpakTnueckas pabora

JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrpaMMa. CTPOUTH U
aHAJIM3MPOBAThH TUCTOIPAMMBI, MOAOMPATH MOIXOISIINN
mar rpynnupoBku. OcBauBarthb rpaduyeckue

IIpeJICTaBJICHUsI Pa3HbIX BUJOB CIy4ailHOW M3MEHYHBOCTH,

100




«CnyuaiiHasi U3MEHYUBOCTb

B TOM YHCJIe C IIOMOIILI0 U(PPOBBIX PECypCOB, B X0JI€
MPAKTUYECKON pabOThI

4. | Beenenue B Teoputo rpagos | 4 I'pad, Bepmuna, pedpo. OcBauBaTh NOHATHA: rpad, BepinHa rpada, pedpo
[IpencraBnenue 3anaun ¢ rpacda, creneHp (BaJI€HTHOCTh BEPIIMHBI), LEMb U LUKIL
nomortisio rpada. CTeneHb OcBauBaTh NOHATHS: ITyTh B rpade, diliIepoB myTh, 00X01
(BaJICHTHOCTB ) BEPIITUHBI. rpada, OpueHTUPOBAHHBIN rpad.

Yucno pebep 1 cyMMapHasi CTETIeHb PemaTs 3a1a4u Ha MOMCK CYMMBI CTEIICHEH BEpIIMH rpada,

BepiuH. Llens u nuki. [Iyts B Ha MOUCK 00xo0/a rpada, Ha MOUCK yTel B

rpade. IIpencraBinenue o CBA3HOCTH OPUEHTHPOBAHHBIX rpadax.

rpada. O6xox rpada (viinepoB nyts). | OcBauBaTh cOCOObI MPEACTABICHUS 3a7]a4 U3 Kypca

[IpencraBnenne 06 ayreOppl, FeOMETPUU, TEOPUU BEPOSTHOCTEH, IPYTUX

OpUEHTUPOBAHHBIX Tpadax MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPHUYECKHUE LIeNH, (PYHKIIMOHATEHBIE COOTBETCTBHS) HA
npuMepax

5. | BeposarHocTts 1 yacTora 4 CnyyaiiHblli ONIBIT U OcBauBaTh NOHATHSA: CIIy4alHbIN ONBIT U

CIIy4aifHOTO COOBITUSA Clly4aifHOe COOBITHE. ClIy4aifHOe cOOBITHE, MAJIOBEPOSITHOE U
BepositHOCTB 1 yacToTa MPAaKTUYECKH JJOCTOBEPHOE COOBITHE.
coObITHs. Ponb M3y4aTh 3HaUNMOCTh MaJIOBEPOSATHBIX COOBITUN B MPHUPOJIE
MaJIOBEPOSITHBIX 1 00IIeCTBE HA BAKHBIX MPUMEpax (aBapuu, HECYACTHBIC
U IIPAKTUYECKHU JIOCTOBEPHBIX cllyyau, 3aluTa NepCcoHaIbHOM HH(pOpMaINH, Tiepeaada
cOOBITUH B TIPUPOJIE U B OOIIECTRBE. JTAaHHBIX ).
MoHeTa u urpajabHas KOCTb B M3y4aTh poJib KJIaCCHYECKUX BEPOSITHOCTHBIX MOJIEIen
TEOPHH BEPOSTHOCTEH. (MoHeTa, UTpabHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
IIpakTryeckas pabora Ha6monaTh 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
«YacToTa BBITIAICHUS OpIIay HKCIIEPUMEHTAaX, B TOM YHCIIE C TOMOIIBIO IU(POBBIX
PeCypcoB, B X0OJI€ MPAKTUYECKON pabOThI
6. | O6o0menue, 5 [IpencraBienue qaHHBIX. IToBTOpPATH H3yYyeHHOE U BHICTPAUBATh CHCTEMY 3HAHUIL.
cucTeMaTHU3alus 3HaHUH OmnwucarenpHas CTaTUCTUKA. PemaTs 3a1a4uu Ha peicTaBlIeHUE U OMMCAHKUE JaHHBIX C
BeposiTHOCTh clTy4aifHOTO COOBITHSI. MOMOIIIBIO N3YUEHHBIX XaPaKTEPUCTHK.
OO0cyxk1aTh NpUMePBHI CITy4aifHBIX COOBITHH,
MaJIOBEPOSITHBIX M MMPAKTHYECKH JJOCTOBEPHBIX CITydaitHBIX
COOBITHI, X POJIM B IPUPOJE U KU3HU YEIOBEKa
OBUIEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME
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8 KJIACC

Ne HaumenoBanue pasagena KosanuectBo| OcHOBHOe coep:xaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4YaI0IIMXCsl
n/n | (Tembl) Kypca 4acoB
1. | [loBTOpeHue kypca 4 [IpencraBieHue JaHHBIX. IloBTOPATH N3yUYEHHOE U BHICTPANBATH CUCTEMY 3HAHUM.
7 xnacca OnwucaresnbHas CTaTUCTHKA. PemiaTh 3a1a4u Ha [IpeJICTABICHUE U ONIUCAHUE IAHHBIX C

CrnyuaiiHast ”3MEHYMBOCTb. IIOMOLIBIO U3YUYEHHBIX XapaKTepUCTUK. PemiaTs 3aga4m Ha
Cpennue uncinoBoro Habopa. IpeCTaBICHNE TPYIIIMPOBAHHBIX JAHHBIX U ONHUCaHUE
Crnyualinble cOOBITHSL. Clly4yaliHOM M3MeH4YMBOCTU. PemiaTe 3a1a4m Ha onpeencHue
BeposTHOCTH 1 4acTOTHI. YacTOThI CIy4alHBIX COOBITUH, 00CYXIEHHE TPUMEPOB
Kitaccnueckue monenu reopun CIIy4alHbIX COOBITHI, MaJTOBEPOSTHBIX U MPAKTUYECKU
BEPOSITHOCTEM: JIOCTOBEPHBIX CIIyYaliHBIX COOBITUH, UX POJIM B IPUPOJIE U
MOHCTA N UrpajibHast KOCTb KHN3HU 4YCJIOBCKa

2. | OnucarenbHasi CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHAPTHOE

PaccenBanue nanHbIx YHCIOBOTO HAabopa. OTKJIOHEHHE, UCII0JIb30BaTh ATH XapaKTEPUCTUKHU IS
CraHgapTHOE OTKIOHEHUE OIHCaHMsI pacCeUBaHMsI JaHHBIX.
YHUCI0BOr0 Habopa. Jluarpammel | BblABMraTh rumore3nl 00 OTCYTCTBHH WM HAJIMYWU CBSI3U 110
paccenBaHMUs Juarpammam pacceuBaHUsl.
CTtpouthb 1uarpaMMbl pacCeMBaHMs IO UMEIOLTUMCS TaHHBIM, B
TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPA

3. | MHoxecTBa 4 MHo03k€ecTBO, TOJMHOKECTBO. OcBauBaTh NOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
Onepanuy HajJ MHOXKECTBAMU: IIOJIMHO>KECTBO.
o0beIMHEHNE, TIepecevyeHue, BbInoaHATHL onepanum HaJl MHOKECTBaMU: 00bEIUHEHNE,
nononHenne. CpoiicTBa nepeceyeHue, JononHenrne. Menoyib30BaTh CBOMCTBA!
orepaiuil HajJ MHOXECTBAMM: [EPEMECTUTENIBHOE, COUETATENIbHOE, PACIIPEIEIUTENBHOE,
NIEPEMECTUTENBHOE, BKJIII0YeHUs. Menoab3oBaTh rpaduueckoe npeacTaBieHue
COYCTATCIIBHOC, MHOXXCCTB ITPU OIMMCAaHUHU PCAJIBHBIX IMTPOLECCOB U HBJ’IGHI/If/i,
pacnpeeNnTeNnbHOE, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
BKIIIOUeHus. ['papuueckoe KYypCOB
IIPE/ICTABICHUE MHOYKECTB

4. | BeposTHOCTB CIly4ailHOTO 6 DnemMeHTapHbIe COOBITHS. OcBauBaTh NOHATHS: FIEMEHTAPHOE COOBITHE, CITydyaliHOE

CcOOBITHSA

Cayuaiinble COOBITHS.
biaronpusrcTByroniue
9JIEMEHTAPHbBIE COOBITHSI.

COOBITHE KaK COBOKYITHOCTb 6HaFOHpI/IHTCTBy10H_[I/IX
SJICMECHTApPHBIX CO6I)ITI/II\/'I, PaBHOBO3MOKHBIC 3JICMCHTAPHEBIC
coObITHs. Pemath 3aa4YM Ha BbIYHUCJICHUC BCPOHTHOCTCﬁ
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BepositHocTH coObITHIA.
OnbITHI ¢ pAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.
CrydaiiHbI{ BBIOOD.
[IpakTnueckas padbora
«OmnbITHI C
PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
COOBITHSIMHI

COOBITHI 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CJIy4aifHOT'O OIIBITA.

PemaTs 3a1a4u Ha BHIYHCICHNE BEPOSITHOCTEH COOBITHIA

B OIIBITAaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU

COOBITUSIMH, B TOM YHCJIE C ITOMOIIBIO KOMIIBIOTEPA.
IIpoBoaUTH U H3Yy4YATh ONBITHI

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUAMH (C
UCIOJIb30BAHUEM MOHET, UTPAIbHBIX KOCTEH, IPYTUX MOJEIeH)
B X0/I€ IPAKTUIECKOH paboThI

Beenenue B Teoputo rpadon

JepeBo. CBoiicTBa aAepeBa:
€IMHCTBEHHOCTb MYyTH,
CYILIECTBOBAHUE BUCAYEH

BCPIINHBI, CBA3b MCKAY YHUCIOM

BEPIIHH U YUCTIOM pebep.
[IpaBuino yMHOXEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 6e3 rukia,

BHCsIYast BepiliMHa (JIKCT), BETBH JIEPEBa, IyTh B JCPEBE,
JTUaMeTp Jepena.

HN3y4yarh cBoiicTBa AepeBa: CyIIECTBOBAHUE BUCIYEH
BEPILUHBI, €UHCTBEHHOCTh MMYTH MEXIY IBYMS BEpIIUHAMH,
CBSI3b M@Ky YMCJIOM BEPIIUH U YUCIOM pedep.

Pemath 3a1auM Ha MOKMCK U MEPEUUCIICHHE MTyTEeH B

JIepeBe, ONpeiesIeHne Yncia BEpIINH WU pedep B Aepese,
00x0]1 GMHAPHOTO JIepeBa, B TOM YHCIIe C MPUMEHEHUEM
MpaBUJIa YMHOKEHUS

CrnyuaitHbie cOOBITUS

[TpoTHBOMOIOXKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHNe U iepeceyeHre
cobbiTuii. HecoBMecTHbIE
coObITus. PopMmyrna CloXKeHus
BepositHOCTeN. [IpaBuito
YMHOKEHUS BEPOSTHOCTEH.
VYcioBHast BEpOATHOCT.
HeszaBucumeblie coObITHSI.
[IpeacraBnenue ciay4aiHOro
DKCIIEPUMEHTA B BUJE JEPEBA

OcBauBaTh NOHATHUS: B3aUMHO MTPOTUBOMOTIOKHBIE COOBITHS,
OTIEpaINK HaJl COOBITUAMH, OOBEIMHEHUE U MEPECECUCHUE
coObITHiA, Trarpamma Ditnepa (Diinepa—BeHHa), cOBMECTHBIE
1 HECOBMECTHBIE COOBITHSI.

H3yuaTth TeopeMbl 0 BEPOSITHOCTH 00bETMHEHHS IBYX
coObITHH ((hOPMYITBI CTTOKEHHS BeposiTHOCTEH). PemnaTh
3aJ]a44, B TOM YHMCJI€ TEKCTOBBIC 33/1a4uM Ha OIpE/IECICHUE
BEPOATHOCTEH 00BEIMHEHUSI U TIEPECEUEHHS COOBITUH C
MOMOIIBIO YHCTIOBOU MIPSIMOM, TUarpaMM Disepa, GopMyIIbl
CJIO’KE€HHSI BEPOATHOCTEN.

OcBanBaTh NOHATHS: IPABUIIO YMHOKEHUSI BEPOSITHOCTEM,
yCIIOBHAs! BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS IEPEBO
CIIy4allHOTO OTbITA.

N3yuath cBoiicTBa (ompeaeneHus) He3aBUCUMBIX COOBITHH.
PemaTth 3a1aum Ha onpeielIeHUE U UCIOJIb30BaHUE
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HE3aBUCUMBIX COOBITHUIA.
Pemath 3a1auM Ha MOMCK BEPOSATHOCTEH, B TOM YHCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBa CITYYAHOTO OIBITa

7. O6o06mmeHue,
cucTeMaTH3al s 3HaAaHUN

[IpencraBieHue qaHHBIX.
OrnucarenpHas CTaTUCTHKA.
I'pads1. BepositHOCTh
CIIy9aifHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOpPATH H3y4yeHHOE U BHICTPANBATHL CHCTEMY 3HAHUM.
Pemarh 3a5aum Ha [IpeICTaBICHNUE U ONMCAHUE JIAHHBIX C
IIOMOUIBIO U3YYEHHBIX XaPaKTEPUCTHUK.

Pemats 3a1auu ¢ npumenenuem rpagos. Pemars 3axauu Ha
HaXO0XKJCHUE BEPOSITHOCTU CIIy4alfHOIO COOBITHS 110
BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITHH, B TOM YHCIIE B
OMBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
PemaTs 3a1auu Ha HAXOXK/IEHUE BEPOSATHOCTEH OOBEINHEHHS
U MepeceyeHusi COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C
UCTIOJIb30BaHUEM IpahUIECKHUX MPEICTABICHUI U AepeBa
CIIy4ailiHOT'O OIIbITA.

PemaTts 3a1auu Ha niepeyrcieHre KOMOWHAIMIA

(uucna nepecTaHOBOK, YMCIIAa COYETAaHUI), Ha HAXOXKICHUE
BEPOATHOCTEN COOBITHI C MpPUMEHEHUEM KOMOUHATOPUKH, B
TOM YHCIIE C MCIOJIb30BaHUEM TpeyroapHuka Ilackamns

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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9 KJIACC

Ne HaumenoBanue pasagena KosanuectBo| OcHOBHOe coep:xaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4YaI0IIMXCsl
n/n | (Tembl) Kypca 4acoB
1. | [loBTOpeHue kypca 4 [IpencraBieHue JaHHbBIX. IHoBTOPATH U3yUYEHHOE 1 BHICTPAUBATHL CUCTEMY 3HaHUI.
8 kacca OnucarenbHas CTaTUCTHKA. Pemathb 321241 Ha IPEICTaBICHNE U ONACAHUE IaHHBIX.
Oneparnyu HajJ COOBITUSMH. PemaTs 3a1a4u Ha HaXOXJICHHE BEPOSTHOCTEH 00BEINHEHHS
HeszaBucumocts coObITHI U M1epeCceUYeHus COOBITHI, B TOM UHUCIIE HE3aBUCHUMBIX, C
UCIIOJIb30BaHUEM IpapuueCcKUX IPEICTaBICHUN U 1epeBa
CIIy4aliHOTO OIIBITA.
Pemartp 3anauu Ha nepeyuciieHne KOMOMHAIMMN (Yncia
IIEPECTaHOBOK, YHCJIA COYETAHUM), HAa HAXOXKJCHUE
BEPOSATHOCTEN COOBITUI C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCIIE C UCIIOJIb30BaHUEM
TpeyroybHMKa [lackaiis
2. | DneMeHTbl KOMOMHATOPUKU 4 IlepecranoBku. @axTopuan. OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUJIO YMHOXKEHUS,
CoueraHus U 4UCIIO yIOpAI0YCHHAS T1apa, TPOKa 00BEKTOB, IIEPECTAaHOBKA,
coueTaHuil. TpeyronbHUK (akTopuan 4yucia, coueTaHue, YUCI0 COUeTaHUH, TPEYroIbHUK
ITackais. [IpakTrueckas [Tackais.
pabota «Bbruncnenue Pemathb 3a5a4u Ha IEPEUNCIICHNE YIIOPSIOYEHHBIX M1ap,
BEPOATHOCTEN C TPOEK, NEPEUUCIIEHNE IEPECTAHOBOK U COYETaHHUM
HCII0JIb30BaHNEM 2JIEMEHTOB Pa3JINYHBIX MHOXKECTB.
KOMOWHATOPHBIX (YHKIIUMA Pemars 3a1a4u Ha TPUMEHEHHUE YUCIIa COUETAHUN B
AIIEKTPOHHBIX TaOIHI) anre0pe (CokpallleHHOe yMHOXeHue, OuHoM HproToHa).
Pematb, npumMeHsisi KOMOMHATOPUKY, 3aJJa4d Ha
BBIYHCIIEHUE BEPOSITHOCTEH, B TOM UHUCIIE C TIOMOIIBIO
ANEKTPOHHBIX TaOJINII B X0JI€ MPAKTUYECKOM pabOThI
3. | 'eomerpuueckas 4 I'eomeTprueckas BEpOATHOCTb. OcBauBaTh NOHATHE TEOMETPUUECKOI BEpOosTHOCTH. PemiaTh
BEPOATHOCTH CriyyaitHblii BEIOOP TOUKH U3 321244 HA HAXO0KJICHHE BEPOSITHOCTEN B OIBITAX,
¢burypsl Ha IJIOCKOCTH, U3 IPEJICTaBUMBIX KaK BBIOOp TOUEK M3 MHOTOYTOJIbHUKA, KPYyTa,
OTpe3Ka, U3 AYT'M OKPY>KHOCTH OTpe3Ka UJIU IyTH OKPYKHOCTH, YHCIOBOTO TPOMEKYTKA
4. | Ucnbrtanus beprynnu 6 Hcneitanue. Yenex u Heynaga. OcBauBaTh NOHATHA: UCIIBITAHHE, DJIEMEHTApPHOE COOBITHE

Cepus ucnbITaHUN 0 IEPBOTO

ycnexa. Mcnbitanus beprymim.

B UCIIBITaHUU (yCIeX U Heyzaua), CepHs UCTIbITaHHH,
HACTYIJICHHE NIEPBOT0 ycrexa (Heyaauu), cepust
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BepositTHOCTH cOOBITHI B cepuu ucnbeiTanui bepuyinu. Pemars 3a1a4M Ha HAX0XKJICHUE

ucnbiTaHui bepnysu. BEPOSITHOCTEH COOBITHI B CEpUM UCTIBITAHUI JI0 TIEPBOTO
[IpakTnueckas padbora ycrexa, B TOM YMCIIE ¢ TPUMEHEHUEM (DOPMYIIBI CYMMBI
«Ucnprranust bepuymmn» reOMETPUYECKOM MPOrPeCcCUu.

Pemathb 3a1auM Ha HaXOXAECHUE BEPOATHOCTEN FIEMEHTAPHBIX
COOBITUI B CEpUU UCTIBITAaHUIN bepHyIuIM, Ha HAXOXKJICHHE
BEPOATHOCTH OIPEJEIICHHOTO YKCia YCIEX0B B CEPUU
ucnbiTanui bepHysu.

H3yuathb B X01€ NpaKTH4eCKOH padoThl, B TOM YHCJIIE C
MOMOIIIBIO IU(POBHIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnblTaHni bepryum

CrnydaiiHasi BeIMYUHA 6 CrnydaiiHast BeIMYUHA U OcBonTh NOHATHSA: CITy4aiiHas BEJIMYMHA, 3HAUCHHE
pacnpezeneHue CIIy4aiiHOM BEIMYUHBI, PACIIPEIEICHIE BEPOSITHOCTEN.
BEpPOSITHOCTEM. H3yuyarth n 00cyx1aTh IpUMEPHI JUCKPETHBIX U
MareMatuueckoe 0KHIaHUE U HETPEPBIBHBIX CIIYYaHBIX BETUYUH (POCT, BEC YETIOBEKA,
JUCIIEPCHS CIIydailHOM YUCJIICHHOCTb HACENIEHUs, APYIe N3MEHUYMBbBIC BETUYNHBI,
BenuuuHbI. [Ipumepsl paccMaTpUBaBIIUECS B KypCe CTATUCTUKH), MOACIbHBIX
MaTeMaTUYeCKOro OXKUIAaHUS CJy4yalHBIX BEJIMYMH, CBA3aHHBIX CO CIIYYallHBIMH OIbITAMHU
KaK TEOPETUYECKOTO (bpocanue MOHETHI, UTPATTLHON KOCTH, CO CITy4alHBIM
CpPEIHEero 3HaYeHus BBIOOPOM U T. II.).

BEJIMYUHBI. OcBanBaTh NOHATHSI: MATEMATUUYECKOE OXKHUIAHUE CITYyIAHON
[TonsiTHe 0 3aKOHE OONBITUX BEJIMYMHBI KaK TEOPETHUECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs
yucen. 3mepenue CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCHUU YHUCITIOBOTO
BEPOSITHOCTEH C MOMOIIBIO Habopa.

yacToT. [I[puMeneHue 3akoHa Pemath 3a1aum Ha BBIYHUCICHUE MaTEMaTUYECKOTO

OOJIBIINX YHCET 0KHMJIAHUS U TUCTIEPCUN JUCKPETHOM CIIy4ailHOM BEJIMUMHBI

I10 3aJJaHHOMY PacIpeiesIEHUI0, B TOM YUCIIE 3aa4,
CBS3aHHBIX CO CTPAXOBAHUEM M JIOTEPESIMHU.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKUJAAHUEM U
JUcriepcruell HEKOTOPBIX paclpeesieHui, B TOM YHCIE
pacrnpeieNeHus CIIy4YalHOW BEJTUYUHBI «UHCIIO YCIIEXOB) B
cepuH UCIbITaHul bepHysum.

H3yuath yacTOoTy COOBITHS B TOBTOPSIOLINXCS CITy4aiHbIX
OMNbITaxX KaK CIy4alHYI0 BEIMUYMHY. SHAKOMHTBCS C 32KOHOM
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Oonpiux uncen (B hopme bepHysum): mpu GOIBIIIOM YHCTIe
OTIBITOB YaCTOTa COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.
Pemiath 3a1auu Ha U3MEPEHUE BEPOSITHOCTEH ¢

MOMOIUIBIO YaCTOT.

O0cyxaaTh poiib 3aK0Ha OOJIBIINX YUCENT B

000CHOBaHUU YaCTOTHOT'O METO/Ia U3MEPEHUS

BEPOSITHOCTEH.

O0cy:xk1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE
CTaTUCTHYECKOU YCTOﬁqHBOCTH B U3MCHYHMBHIX SABJICHUAX,
POJIb 3aKOHA OOJIBIINX YUCEI B IPUPOJE U B )KU3HH YEIOBEKA

6. | O6o0mmenue, KOHTPOIb 10 [IpencraBieHue qaHHBIX. IToBTOPATH H3yYEHHOE U BHICTPANBATh CHCTEMY 3HAHUM.

OmnwucarenbHas CTaTUCTUKA. Pemats 3a1a4uu Ha NpeICTaBICHUE U ONTUCAHUE IAHHBIX.

BeposTHOCTB ciiydailHOTO Pemiath 3a1auM Ha HAXOXICHUE BEPOSITHOCTEH COOBITHIA, B

COOBITHS. DIIEMEHTBI TOM YMCJIE€ B OIBITAX

komOuHaTopuku. CiydaiiHbie C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH,

BEJIMYMHBI U pacIipeleIeHUs BEPOSTHOCTEH 00BEIMHEHUS U TIepECEUeHUs] COOBITHI,
BBIYUCIISITH BEPOSITHOCTH B OMBITAX C CEPUSAMU CITyYaHBIX
WCIIBITAHUI

OBUIEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME
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IHOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KoJsnyecTBO yacoB Ha
n/n NMpaKTHYeCKHe padoThl
1. [IpencraBieHre NaHHBIX B TaOIMIIAX
2. [TpakTryeckue BHIYUCICHUS 0 TAOJUYHBIM JaHHBIM
3. V3BneueHne U MHTEPIPETALS TAOIUYHBIX JAHHBIX
4, ITpakTuueckas padora "TaGnuisr" 1
5. ['paduueckoe mpeacTaBieHUEe JAaHHBIX B BHUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX) JUATPAMM
6. Urenne ©  mocTpoeHwe  auarpamMMm.  [Ipumepsl
neMorpauuecKkux JuarpaMm
7. ITpakTnueckas padora "luarpamMmbr" 1
8. Uwncnossie Habopsl. CpenHee apudmerndeckoe
Q. Yucnossie Habopbl. CpenHee apudmMeTnyeckoe
10. Menaunana ynciioBoro Habopa. Y cToi4uBOCTh MEIHAHbI
11. | Menuana uynciaoBoro Habopa. Y CTOWYMBOCTh MEHAaHbI
12. | Ilpaktuyeckas padora "Cpennue 3HaueHUs" 1
13. HaubGonpmiee u HauMmeHblllee 3HAUYEHUS YUCIOBOTO
Habopa. Paszmax
14. HaubGonpmee u HauMmeHblllee 3HAUYEHUS UUCIOBOIO
Habopa. Paszmax
15. HaubGonpmee u HauMmeHblllee 3HAUYEHUS UUCIOBOIO
Habopa. Pa3zmax
16. Kontponbnas padota o remam "[IpencraBnenre n1aHHbBIX.
OnucarenpHas CTaTUCTUKA"
17. CrnyyaiiHasi '3MEHYMBOCTD (IPUMEpPHI)
18. | YacToTa 3HaYeHM B MacCHUBE JaHHBIX
19. | I'pynnupoBka
20. | I'mcrorpamMmsr
21. | I'mcrorpaMmsl
22. | IpakTtuueckas pabora "CiyuaiiHast ”3MEHYHBOCTH" 1
23. | I'pad, Bepmmna, peOpo. IlpencraBnenue 3amaum c
MOMOIIBIO Tpada
24. Crenenb (BaJeHTHOCTh) BepIIUHBL. Yucno pédep
CyMMapHasi CTerieHb BepIrH. Llernb 1 nuki
25. | Uens u muxin. [lyte B rpade. [IpencraBnenue o cBI3HOCTH
rpada
26. | Ilpencrarnenne 00 OpUEHTUPOBAHHBIX Tpadax
27. | CnyyaifHbIH ONBIT U CiIydaiiHOE COObITHE
28. | BeposTHOCTB M wacTOTa COOBITHS. POTE MaOBEPOSTHBIX U
NPaKTUYECKH JOCTOBEPHBIX COOBITHH B MpHUpoOJe U B
oOuiecTse
29. | MoHera u urpajibHasi KOCTb B TEOPHH BEPOSTHOCTEH
30. | IpakTudeckas pabora "Yacrora BeImaaeHUs opia" 1
31. | Koutponpnass  pabora mo  Ttemam  "CiyuaiiHas
u3MeHunuBocTh. ['padpl.  BepositHocTh  citydaiiHOTO
coObITHs"
32. | IloBTopenue, o6o6menue. Ilpencrapienue TaHHBIX
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33.

[ToBTOpenue, 0606menue. OnucatenbHas CTATUCTHKA

34.

[ToBTopenne, o0o00meHne. BeposTHOCTH —CilydaitHOTO
COOBITHS

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME: 34
U3 HUX YPOKOB, OTBEJICHHBIX HA KOHTPOJIBHYIO paboTy: 2
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8 KUIIACC

Ne Tema ypoka KoJsnyecTBO yacoB Ha
n/n NMPaKTHYeCKHe PadoThl

1. [IpencraBnenne nannpix. OnucaTesbHasi CTATUCTHKA

2. CrnyqaitHast ”3MEeHUMBOCTh. CpeTHHe YMCIOBOTO Habopa

3. Crnyyaiinbie coObITHs. BepoSTHOCTH M 4acTOTHI

4. Knaccuueckue Moienu TEOpuu BEpOATHOCTEH: MOHETa U
UTpasibHasi KOCTh

5. OTKJIOHEHUs

6. Jlucniepcust 4rcioBoro Habopa

7. CraniapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa

8. Jlnarpammbl paccerBaHus

9. MHOKecTBO, MOAMHOKECTBO

10. Oneparuu HaJI MHO>KECTBAMU: 00beINHEHNE,
nepeceyeHue, JONOIHEHNE

11. CBoiicTBa onepanui Hag MHOYKECTBAMMU
NEPEMECTUTENIBHOE, COUETATENIbHOE, paclpeaeIuTeNbHOE,
BKJIIOUCHUS

12. I'paduyeckoe mpecTaBIeHIE MHOXKECTB

13. Kontponbnas  pabora mno  Ttemam  "CraTHCTHKA.
MHuoxecTBa"

14. OnemenTapHbie cOObITHs. CiydaiiHbIe COOBITHUS

15. bnaronpustcTBytomiue 3JIEMEHTapHbBIC COOBITHS.
BepositHOCTH COOBITHI

16. | bnaronpusrtcrByromue JJIEMEHTapHbIE COOBITHS.
BepositHocTn coObITHI

17. | OnbiThl C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU
coObITusiMH. CiryyaliHbIl BBIOOD

18. | OnbIThl C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMHU
coObITusiMH. CiryyaliHbIl BBIOOD

19. [Ipaktuueckass pabora "OMNBITBI C PaBHOBO3MOXKHBIMHU 1
3JIEMEHTAPHBIMU COOBITUMU"

20. Hepero

21. | CgoiicTBa aepeBa: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHUE
BUCSIYEH BEpIIMHBI, CBS3b MEXIY YHCIOM BEpPHIMH U
qriciioMm pédep

22. | IlpaBuio yMHOKEHUS

23. | IIpaBuio yMHOKEHUS

24. | TIpOTHBOIIOJIOKHOE COOBITHE

25. | duarpamma DOiinepa. OObenuHeHHE U TepeceyeHHe
COOBITHH

26. | HecoBmecTHbIe COOBITHS. dopmyna CIIOKEHHUSI
BEPOSATHOCTEN

27. HecoBmecTHbIE COOBITHS. ®opmyia CIIOKEHUS
BEPOSATHOCTEN

28. | [lpaBuimo  yMHOXXEHHUSI ~ BEpOSTHOCTEH.  YCIOBHas
BEpOSITHOCTh. HezaBucumble coObITUS

29. | [IpaBunmo  yMHOXXEHHSI ~ BEpOSTHOCTEH. Y CIOBHas
BEpOSTHOCTH. HezaBucumble coOBITHS

30. [IpencraBnenue ciy4aitHOro SKCIIEpUMEHTa B BUJIE JIepeBa
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31.

IIpencrasienue Ciry4aifHOro 3KCIIEpUMEHTa B BUJIE JEpeBa

32. Kontponbnas pabora mo temam "CrydaiHble COOBITHS.
BepositHocTs. ['padsr”

33. IToBropenne, o06oOmenune. IlpencraBieHne JTaHHBIX.
OnucarenpHas CTaTUCTUKA

34. IToBTOpenue, o600meHue. I'padbl

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME:34
U3 HUX YPOKOB Ha IPOBEICHUE KOHTPOJIBHOU PabOTHI: 2
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9 KUIIACC

Ne Tema ypoka KoJsnyecTBO yacoB Ha
n/n NMpaKTHYeCKHe padoThl

1. IIpencraBiieHne JaHHbBIX

2. OnucarenbHas CTaTUCTHKA

3. Onepanuu HaJ COOBITUIMU

4. HezaBucuMocTh coObITHI

S. Kom0unHaTopHOE npaBUjI0 YMHOKEHHUSI

6. [lepecranoBku. @akropuan. CoueraHuss U  YUCIO
COYETaHUU

7. TpeyroabHuk Ilackais

8. [Ipaktuyeckas pabora "BeluucieHue BepoOSTHOCTEH C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX GyHKIUI 1
3JICKTPOHHBIX TabIHUII"

9. ['eomerpuueckas BepoaTHOCTh. CiiydailHbIii BEIOOp TOYKH
u3 Qurypsl Ha IIJIOCKOCTH, W3 OTpe3Ka, U3 Jyrd
OKPYKHOCTHU

10. ['eomerpuueckast BeposTHOCTb. CiaydyalHbl BEIOOp TOUYKHU
u3 Qurypsl Ha IJIOCKOCTH, W3 OTpe3Ka, U3 Jyrd
OKPYKHOCTH

11. ['eomerpuueckas BepoaTHOCTh. CiaydailHbIi BBIOOp TOYKH
u3 Qurypsl Ha IJIOCKOCTH, W3 OTpe3Ka, U3 Jyrd
OKPYKHOCTHU

12. ['eomerpuueckast BeposITHOCTb. CiaydallHbIi BEIOOp TOUYKH
u3 ¢urypsl Ha IUIOCKOCTH, W3 OTpe3Ka, U3 AYyId
OKPYKHOCTH

13. Hcneitanne. Ycnex u Heynada. Cepusi UCHBITAaHUM J10
NEpBOro ycrexa

14. Hcneitanne. Ycenex u Heynada. Cepusi MCHBITaHUM 110
NIEPBOro ycrexa

15. Hcneitanne. Ycenex u Heynada. Cepus MCHBITaHUHM 10
NEpBOro ycrexa

16. Wcnbitanus bepHymiu. BeposiTHocTH coOBITHI B cepuu
vcnbITaHui bepHymm

17. Wcnbitanus bepnymiu. BepositHocTH coOBITHII B cepuu
vcnbITaHuil bepHymm

18. | Ilpaktuueckas padora "Ucnbitanust bepuyman" 1

19. CirydaiiHasi BeIMYMHA U pacpeiesIeHne BEpOSITHOCTEN

20. MareMaTnueckoe OXHJAHWE W JUCIEPCUS CITyJdaitHOM
BEJIMYUHBI

21. [Tpumepsl MaTeMaTH4eCKOro OKUJIaHUS Kak
TEOPETUYECKOI0 CPETHETO 3HAYECHMSI BEIMYMHBI

22. [TonsiTre 0 3aKkoHE OOJIBLIINX YHCEI

23. M3MepeHne BEpOSITHOCTEN C TOMOIIBIO YaCTOT

24. [TprMeHeHre 3aKoHa OOJIBIINX YUCE

25. O6o6menne, cucremaruszanusi 3HaHuWi. [IpencraBneHue
JTAHHBIX

26. O06o0menue, cucremMarusanus 3HaHui. OnucaTeabHas

CTaTUCTHKA
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27.

O6o06menne, cucremaruzauusi 3HaHuid. IlpencraBnenue
naHHbIX. OnucarenbHasi CTATHCTHKA

28. | O0oOmenune, cucremMaruzanus 3HaHWNA. BeposTtHocTh
CIIY4aitHOTO COOBITHSI

29. | O6oOmenune, cucremMaru3auus 3HaHWNA. BeposTHocTh
CJIy4alHOTO COOBITHS. DIEMEHThI KOMOWHATOPHKH

30. O0o0Omenne, cUCTEMATH3alMsA  3HAHAN.  DJIE€MEHTHI
KOMOWHATOPHKHU

31. O0o0Omenne, cUcTEMATHU3alMsA  3HAHAH.  DIE€MEHTHI
koMOuHaTOpuku. Ciy4aiiHbIe BEJIMYMHBI H PACIIPEICIICHHSI

32. | OGoOmenue, cucrematusanus 3HaHuil. CiydaiiHble
BEJIMYMHBI M PACIIPEICIICHUS

33. Hrorosast koHTpOIbHAs paboTa

34. | OGoOmenue, cucteMaTH3amys 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME :34
W3 HUX ypoKOB, OTBEJIEHHBIX Ha KOHTPOJIbHYIO padory: |
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IHEPEYEHb (KOOAUDPUKATOP) PACIIPEJAEJIEHHBIX 1100 KJIACCAM
MPOBEPAEMBIX TPEBOBAHHI K PE3YJbTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJIbHON ITPOIT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA M
IQJIEMEHTOB COAEPKAHUSA 10 MATEMATHUKE

5 KJIACC
IIpoBepsiemble TPeOGOBaHMS K pPe3y/IbTATaAM OCBOEHUS OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpamMmbl

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NMPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Urcna ¥ BBIYUCIICHUS
11 [loHMaTh ¥ TPaBUIBHO YMOTPEOISATH TEPMHHBI, CBSI3AHHBIE C HATYPaJbHBIMH
' YyclIaMU, OOBIKHOBEHHBIMH U JECITHUHBIMH IPOOSMU
1.2 CpaBHI/IBaTI) H ynopsaao4uBaTbh HATYpaJIbHBIC YKUCJIa, CPABHUBATL B HpOCTGfIIHHX

CJIydasax OOBLIKHOBEHHEIE ,Z[pO6I/I, AJCCATUYHBIC ,I[pO6I/I

CooTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMON C COOTBETCTBYIOIIMM
13 el uuciaoM M M300paxkaTh HaTypajbHble YHMCIAa TOYKAMH HA KOOPAMHATHOMN
(4ncnoBoi) npsMoit

BreimonHsaTh apH(bMeTquCKHC ﬂeﬁCTBHH C HATypaJbHbBIMHU 4YHUCJIAMHU, C

14 OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHININX CITydasix

1.5 BbImonHTE TPOBEPKY, MPUKUAKY pe3yIbTaTa BEIYMCICHUI

1.6 OxpyIJsITh HaTypajbHbIE YHCIA

2 Permrenne TeKCTOBBIX 3a1a4

21 Pemate TekcTOBBIE 3a7aud  apUPMETHUYECKHMM CHOCOOOM M C TOMOIIbIO
OpPTraHU30BAaHHOTO KOHEYHOT0 Nepedopa BCeX BO3MOKHBIX BAPHAHTOB

29 Pemate 3ajmaum, coxepikalide 3aBHCHMOCTH, CBS3bIBAIOIINME BEJIMYMHBL:
CKOpOCTB, BpEMsl, PACCTOSIHUE, [I€Ha, KOJIMYECTBO, CTOMMOCTh

23 Vcnonb30BaTh KpaTKHe 3alUCH, CXEMbI, TaOIUIbl, 0003HAYEHUsI NPU PELICHUU
3agad

24 [Tonp30BaThcs OCHOBHBIMU €IMHUIIAMH M3MEPEHHUs: LI€Hbl, MacChl, PacCCTOSIHUA,
BpPEMEHH, CKOPOCTH, BBIPKATh OJHU €IWHUIIBI BEIMIUHBI Yepe3 IPYTrue
W3BnekaTb, aHaNIM3UPOBATH, OLIEHUBaTh  HH(pOpPMAIHIO,

25 MPEACTABICHHYIO B TabnuIle, Ha cToyidyaToil  Auarpamme,

MHTEPIPETUPOBATH MPEACTABICHHBIE JaHHBIE, UCIIOIb30BaTh JIaHHbBIE TIPU
pelieHuy 3a1a4

3 Harmnsiiaas reomerpust

31 ITonb30BaTbCcsl reOMETPUYECKUMU IOHATUSAMU: TOYKA, IIpsiMas, OTPE30K, JIyd,
] YT 0J1, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYXKAIOIIErO0 MHpa, HUMEIUX (Gopmy

3.2
M3YYEHHBIX T€OMETPUUECKUX UTyp

Vcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMM: BEpIIMHA CTOPOHA; C
3.3 MHOTOYT'OJIbHUKAMHU: YIoJjl, BEpIIMHA, CTOPOHA, JMAroHaib;, C OKPYXHOCTBHIO:
panuyc, 1uamMeTp, LEeHTP

N300paxkaTh W3ydeHHblEe TeoMeTpuueckre (Uryppl Ha HEJIMHOBAHHON U

3.4 . .

KJIeTYaTOM Oymare ¢ HOMOIIBIO IIMPKYJIS ¥ IMHEHKH

HaxomuTh nAnuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOILBIO
3.5 JUHENKHU, CTPOUTH OTPE3KH 3aJaHHON JUIMHBI; CTPOUTH OKPYKHOCTb 3alaHHOTO

panuyca
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Hcnons3oBaTk CBOWCTBA CTOPOH U YIVIOB IPSMOYTOJbHUKA, KBaapara Ui HUX

36 MOCTPOCHHUSI, BBIYUCIICHHS TUIONIAIU U TIEPUMETpa
Bbruuciiate mepuMeTp W IUIOMIAAL KBajpaTa, MNPSMOYrojbHHKA, (uryp,

3.7 COCTaBJICHHBIX U3 MPSIMOYTOJbHHUKOB, B TOM 4HCie (GHUTYyp, H300pakKeHHBIX Ha
KJIeT4aTol Oymare

38 [Tosp30BaThCcsi OCHOBHBIMH METPHUYCCKUMHU CAMHHUIIAMH HM3MEPEHHs JJTHHBI,
TUTOIIA/IH; BBIPAXKATh OJTHH CAMHHUIIbI BEJIMYMHBI Yepe3 JAPYyrue

3.9 Pacrio3HaBath mapasuienenunea, Ky0, UCIOab30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
peOpo, rpaHb, K3MEPEHHS;, HAXOAUTh U3MEPEHHS MapajuIeienuIeaa, Kyoa

310 Borunciste 00beM Kyba, mapajuiefenuiena IO 3aaHHbIM — H3MEPEHHUSM,
10JIb30BAaThCs €AMHUIIAMH U3MEPEHHUsS 00beMa

311 Pemmath HeCIOXKHBIC 3aJa4d HA HW3MEPCHHE T'€OMETPUYECKUX BEIMYMH B

MPAKTUYCCKUX CUTYAUAX

IIpoBepsieMble 3JIEMEHTHI CO/IEPKAHMS

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKaHUSA

1

HaTypaJ'IBHBIe quciia 1 HYJIb

11

Harypanbnoe uucno. Pan narypanpabix uncen. Yucno 0. M3o0paxkeHne HaTypaabHBIX
qrcesl TOYKaMU Ha KOOPJIMHATHOU (YHCIOBOM) MPSMOi

1.2

ITo3uumonHas cucreMa cunciieHus. Pumckas Hymepanus. JlecsiTuunas cucteMma
CUUCJIEHUS

1.3

CpaBHeHI/Ie HaTypaJIbHBIX YUCCJI, CDABHCHUEC HATYPAJIbHBIX YUCCII C HYJICM.
OprrJ'ICHI/IC HATYPAJIbHBIX YUCCJI

14

CrnoxxeHue, BBIUNTAHUE, YMHOKEHUE U JIEJIEHUE HATypaJlbHbIX uucen. CBOMCTBO HYJs
IpU CJIOKEHUH, CBOMCTBAa HYJS M €IMHUIBI Ipu yMHOXeHHH. IlepemecturenbHoe u
COYETATEeIIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHMS M YMHOXEHHS, DPACHPENCIUTEIIbHOE
CBOWCTBO (3aKOH) YMHOKEHHS

1.5

Hcnons3oBanue OyKB A7 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA W 3alHUCU CBONCTB
apuMeTUIECKNX JEeHCTBUN

1.6

Jlenutenu u KpaTHBIC YKCTIa, pa3joKeHUE Ha MHOXKHUTENH. [IpocThie  cOCTaBHbBIE YKCIA.
[Tpusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocraTkoMm

1.7

Cremnenp ¢ HATypaJIbHbIM I1I0Ka3aTCJICM. 3amuchk 4mciaa B BUJAC CYMMBbI pa3psaaHbIX
cJiaracMbIX

1.8

YucnoBoe BbIpakeHUE. BpluncieHME 3HAUYEHUH YHCIOBBIX BBIPAXKEHUH, NOPSAOK
BBINOJIHEHUs JieficTBUil. Vcnonb30BaHWe NpU BBIUMCICHUAX MEPEMECTHUTENBHOTO U
COYETaTEeIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacIpeesuTeNIbHOTO
CBOMCTBA YMHOKECHUS

Hpobu

2.1

[IpencraBnenne o ApoOM Kak crmocoOe 3amucu 4YacTH BeMHMYUHBL. OOBIKHOBEHHBIE
npo6u. [lpaBunpHbie W HempaBuUibHBIE OpoOH. CMernaHHas ApoOb, MpeICTaBICHHE
CMEIIaHHOM IpoOu B BHJIE HEMPABUILHON NPOOH M BBIACIICHHUE 1IETION YacTH YKCIia U3
HenpaBWIbHON Apo0u. M300paxenue 1pobel ToOuKaMH Ha YUCIIOBON MpsSMOM

2.2

OcHoBHoe cBoiicTBOo apodu. Cokpamenue napo6eil. IlpuBenenue apoOu K HOBOMY
3HameHareno. CpaBHeHHE qpoleit

2.3

CrnoXeHHE W BEIYUTAHUC Hp06eﬁ. YMHOXEHUE U [CICHHUE ;[p06el71, B3aI/IMHOO6paTHBIC
}1]3061/1. HaXO)K}IeHI/Ie JacTH IeJI0oro u nejioro 1o €ro 4actu

2.4

Hecartuunass 3ammch apoOeil. IlpencraBnenue necatudyHoil apoOu B Buje
00ObIKHOBeHHOU. M300paxeHue NecATUYHBIX IpoOell TOYKaMu Ha YHMCIOBOW MPSMOIA.
CpaBHEHHUE IECATHUHBIX Ipobei

2.5

Apudpmerndeckue ISUCTBHS C IECATHUHBIME Apo0simu. OKpyriieHHEe ASCITUIHBIX
npobeit
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Perrenue TeKCTOBBIX 337134

3.1 Pemenne TekCTOBBIX 3374 apu(METHUESCKIM CIIOCOO0M
39 Pemenne normueckux 3amay. Pemenue 3amad nepebopom BceX BO3MOXKHBIX BapHUAHTOB.
Vcnonp30BaHue Npy pellieHU  3a1a4 TaOJIHIl U CXeM
Pemenne 3amay, conxepkalivx 3aBUCHMOCTH, CBSI3BIBAIOLINE BEIMUYUHBL: CKOPOCTb,
33 BpEMsi, PAcCTOSTHUE, IEHY, KOJIWYECTBO, CTOMMOCTh. EIMHHIIBI M3MEpEeHHus: Macchl,
o0beMa, IIEHBI, PACCTOSHUS, BpEMEHH, CKOPOCTU. CBSI3b MEXKY SAMHULIAMH U3MEpPEHHS
KaXKIOW BEJTHUUHBI
3.4 Penienne oCHOBHBIX 3a/1a4 Ha APOOH
3.5 [IpencraBnenne aHHBIX B BUJE TaOJIUII, CTOJOYATHIX AHArpaMM
4 Harnsignas reomerpust
Harnsaneie npencraBienns o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd,
4.1 yroJi, IOMaHasi, MHOTOYT OJIbHUK, OKPYXKHOCTb, KPYT. YTOIL.
IIpsiMOH, OCTPBIN, TYIIOW M pa3BEPHYTHIN YIJIbI
42 JnuHa oTpe3ka, METpUYECKHME EeIUHUIBI JUIMHBL. J[TuHA JIOMaHOW, MepuMeTp
MHOTOYToJIbHHUKA. VI3MepeHne u MoCTPOSHHE YIIIOB C MOMOIIBIO TPAHCHOPTHPA
43 Harnsguele mnpeacraBmeHuss o  ¢urypax Ha  IUIOCKOCTH:  MHOTOYTOJBHUK,
IpSMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHHK; O PABEHCTBE (HUTYD
Nzobpaxenue ¢uryp, B ToM uncie Ha kiaetuatoit Oymare. [loctpoenue koHpurypauui
4.4 U3 YacTel mpsMOH, OKpPY)KHOCTM Ha HEJIMHOBAaHHOW M Kier4yarod Oymare.
Vcnonp30BaHuEe CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBapaTa
[Tnomanp NpsIMOYTOJIBHUKA M MHOTOYTOJIbHUKOB, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB,
4.5 B TOM uucie ¢Guryp, u300pakeHHBIX Ha KieTdyaroil Oymare. EquHuUIBI M3MepeHUs
TUTOIIA M
Harnsigaele mpenctaBieHHss O MPOCTPAHCTBEHHBIX — (Urypax: MPSAMOYTOJbHBIH
16 napajienenurnes, Kyo, MHOrorpaHHUKH. M300paxxeHne MpoCcTeHImx MHOTOTPaHHUKOB.
' PasBeptku kyba u mapamnenenumnena. Co3gaHue Mojeneld MHOTOTPAHHUKOB (U3
Oymaru, MPOBOJIOKH, IUTACTHIIMHA U APYTHUX MaTepHaJioB)
4.7 O0beM MpsIMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel n3mepenus oobema

6 KJIACC IlpoBepsiemble TpeOOBaHMS K pe3y/IbTATAM OCBOEHHsI OCHOBHOI1 00pa3oBaTe/IbHOI

NPOrpamMMbl
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBePsIEMOro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA
pe3yJbTara
1 Uucna u BBIYUCTIEHUS
3HaTh U TOHUMAaTh TEPMHUHBI, CBSI3aHHbIE C PA3TUYHBIMU BUJAAMH YHUCENT U
11 crnocobaMM MX 3alHCH, MEepPeXOauTh (€CIM 3TO BO3MOXHO) OT OJHOW (QOpMBI
3alMCcH Yuciia K Jpyroi
19 CpaBHUBaTh U YNOPSAJIOYMBATH LiEJble YMCA, OOBIKHOBEHHbBIE M JECATHYHBIE
] JpoOu, CpaBHUBAThH YHCJIA OJTHOTO M Pa3HBIX 3HAKOB
13 BbimonHsATh, codeTas YCTHbIE M IHUCbMEHHBIE MpPHEMBbI, apUpMETHUYECKHE
' JNEUCTBUSL C HATYpPANbHBIMH W TEIBIMH YHCIAMH, OOBIKHOBEHHBIMU U
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JACCATUYHBIMU I[pOGSIMI/I, TMOJIOKUTCIBHBIMHA U OTPUIATCIIbHBIMHA YU CJIAMU

Berancnars 3HaUSHUS YHCIIOBBIX BBIpa)KGHHfI, BBIIIOJIHATH IIPUKUAKY U OLICHKY

14 pe3ysbTaTa BBHIYMCICHUH, BBIMIOIHATH MPEOOPA30BaHMS YHCIOBBIX BBIPAKCHUN
Ha OCHOBE CBOMCTB apU(PMETHUCCKUX JACHCTBUI
15 OkpyrisiTh  Li€JIbl€ YUCa U JeCATUYHbIE JIpOoOH, HaXOJUTb
' MPUOJIMKEHUST YHCeTT
CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMON C COOTBETCTBYIOIIUM €M YMCIIOM
1.6 U u300paxkaTh 4uciaa TOYKAMU HAa KOOPAMHATHOM MPSAMON, HAXOOUTh MOIYJIb
qucia
17 CootHOCUTB TOUkKy B IIPSIMOYTOJIBHOM CUCTEME KOOPIMHAT|
C KOOpAMHATAMU 3TOM TOYKHU
18 OkpyrysiTh  Li€JIbIE YUCHIA U JeCATUYHbIE JIpOOH, HaXOIUTb
' IpUOIMKEHUS YU CET
2 UmncioBble U OYKBEHHBIE BBIPAKCHHS
[TonumaTth ¥ ynorpeOuaATh TEPMHUHBI, CBA3aHHBIE C 3alUCBIO CTENEHU 4YHCIIa,
2.1 HAXOJUTh KBAJpaT U KyO YUCIIA, BBIYUCISTH 3HAYCHUS YHCIIOBBIX BBIPAKECHUH,
COJIEpKalINX CTEIECHU
29 [Tonb30BaThCs MpU3HAKAMM JEIMMOCTH, PAaCKJIablBaTh HATypajbHbIE YMCIa HA
IIPOCTBIE MHOKUTENH
2.3 [Tonp30BaThCst MACIITAOOM, COCTABIISITH MPOIIOPIIUHN ¥ OTHOIIICHHS
Hcnonb3oBate OYKBbI JUIsl 00O3HAYEHUs YMCEN MPH 3alMCH MaTeMaTHYECKUX
2.4 BBIPQKEHUI, COCTAaBIIATh OYKBEHHBIC BBIPAKEHUS W (QOPMYIBI, HAXOIUThH
3Ha4YeHUs1 OYKBEHHbBIX BbIpRKEHUI
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Penienne TeKCTOBBIX 3a7a4
3.1 Pemate MHOTOIIArOBbIE TEKCTOBBIE 3374l ApU(PMETUYECKUM CIIOCOOOM
39 Pemats 3amaun, cBs3aHHBIE ¢ OTHOLIEHHEM, NMPOMOPIHMOHATIBHOCTHIO BETUYHH,
' IPOIIEHTAaMH, PelIaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI
Pemats 3amaum, coaepamue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJTUYMHBIL:
CKOpPOCTb,  BpEMs,  pacCTOsHUE,  IL€HY,  KOJMYECTBO,  CTOMMOCTSD,
3.3 IIPOU3BOJUTENIBHOCTb, BpEMs, 00bEM paldOThI, HCIOJB3Yys apudmMeTrunyecKkue
JNEUCTBUS, OLEHKY, IPUKHUIKY; IOJb30BAaThCA EAUHULIAMH  HU3MEPEHHUS
COOTBETCTBYIOIIUX BEJIMYUH
3.4 CocTtaBisTh OYKBEHHbIE BBIPRKEHUS 110 YCIOBHUIO 331a4H
W3Bnekats wHbOpMaIMioo, NTPEACTABICHHYI0O B TaOiMIlaxX, Ha JUHEWHOM,
3.5 CTOI0YaTOM MM KPYroBOM AMarpamMmax, MHTEPIPETUPOBATh MPEICTABICHHbIE
JTaHHbIE, CIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4
36 [TpencraBisiTh MHPOPMAIIHIO C TOMOIIBIO TAOIUII, THHEHHON U CTON0YATON
Juarpamm
4 Harnsgnas reomerpust
[TpuBoANUTE TpUMEPHl OOBEKTOB OKPYXKAIOLIET0 MHUpPA, HMEIOMUX (popmy
4.1 M3YYEHHBIX T€OMETPUYECKHUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX HUTYp
N3006paxarh ¢ MOMOIIBIO UPKYJIS, TMHEUKHU, TPAHCIIOPTHPA HA HETMHOBAHHOMN
4.2 U KiIeTyaToi Oymare WH3y4yeHHBIe IUIOCKME TeoMeTpudeckue Qurypsl u
KOH(UTypaluu, CHMMETpUYHbIE (DUTYPBI
[Tonp30BaThCs TEOMETPUUYECKUMHU TOHATUSAMU: PaBEHCTBO (DUTYpP, CUMMETpPHUS;
4.3 HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO
C CUMMETPHEI: OCh CUMMETPHUH, LIEHTP CUMMETPUU
A4 HaxonuTs BeNMYUHBI YIIIOB U3MEPEHUEM C IMOMOIIBIO TPAHCIOPTUPA, CTPOUTH

YTJIbL 321,[[8.HHOI>1 BCJIMYHHBI, TTOJB30BATLCA TMPU PCHICHUU 3aJa4 FpaI[yCHOfI

117



MEpOM YIJIOB, PacIO3HAaBATh HA 4YEpTEkKaxX OCTPBIM, NMPSMOM, Pa3BEPHYTBHIM U
TYIOM YTJIbI

Berauciaars JJIMHY HOMaHOﬁ, NEpUMETP MHOI'OYIr'OJIbHHUKA, I10JIb30BATHCA

4.5 €IMHUIIAMHU U3MEPEHUs JUIMHBI, BbIpaKaTb OJHU €IUHMIIBI U3MEPEHUS IJIMHbI
qyepes Apyrue

46 Haxonuts, ucnonb3ys HEPTEKHBIE HHCTPYMEHTbI, PACCTOAHHA: MENKAY ABYMSA
TOYKaMH, OT TOYKH JIO MPSIMOH, JUTMHY ITyTH Ha KBaJIPaTHOM CETKE
Bbruucnate  miomaab  Quryp, COCTAaBICHHBIX U3  NPSIMOYTOJbHHUKOB,
UCMOJIb30BaTh pa30MeHne Ha NPSIMOYTOJIBHUKM, Ha paBHbIE (UTYpHI,

4.7 JIOCTpauBaHUE [0 MpPSIMOYIOJbHHUKA, IOJIb30BATHCS OCHOBHBIMHU €IUHHIIAMHU
U3MEPEHUs IUIOINAAN, BBIPAXaTh OJHU EAWHUIBI M3MEPEHUs IUIOINAAM 4epes
Apyrue

48 Pacno3naBarte Ha MOAENSAX W HW300paKEHHSIX NUPAMHUAY, KOHYC, IHJIUHJD,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, peOpo, T'paHb, OCHOBAHUE, pPa3BEPTKa

4.9 N300pakars Ha K1eT4aTon Oymare mpsiMOyTroJIbHbIN MapajuieIenuIe]]

410 Borancnare 00beM TPSIMOYTOJNIBHOTO TMapajulelenumena, Kyba, MOJIb30BaThCs
OCHOBHBIMH €JJMHULIAMH U3MEpEeHUs 00beMa

411 Pemate Hecnmo)kHBIE 33724l Ha HAXOXKICHHWE TEOMETPUYECKHX BEIWYHH B

MPAKTUYCCKUX CUTYAIUIX

IIpoBepsieMble Y1€eMEHTHI COMePKAHUSA

Kon IIpoBepsieMblii 3J1€MEHT COJEePKAHMS
1 HarypasipHble uncia
Apudmernueckne AeHCTBUS C MHOTO3HAUYHBIMU HATYypaJIbHBIMU 4YHMCIaMU. YuCIIOBbIE
11 BBIPQXECHUS, MOPANOK JEHCTBUM, HCIIOJIB30BAHUE CKOOOK. H’CHOHLSOBaHHG npu
BBIUNCJICHUSX IIEPEMECTUTEIBHOTO M  COYETATEIbHOTO CBOWCTB CIOXKEHUSA U
YMHOXEHHUSI, PACIPEEIUTEILHOTO CBOMCTBA YMHOXKEHHUS
1.2 OxpyrieHne HaTypaJIbHbIX YUCEIl
13 JlenuTenu U KpaTHble YMcia, HAaMOOIBIINN OOIMI 1eNnuTeNb U HauMeHblee oo1iee
KpaTHoe. JIeTMMOCTh CyMMBI M IPOU3BECHUS
14 Jlenenue ¢ ocraTtkoM
2 Hpobu
21 OObIKHOBEHHAs 1po0Ob, OCHOBHOE CBOWCTBO JpoOH, coKpalieHue apodeit. CpaBHeHHE U
yrnopsiAoYMBaHue 1podeit
29 Pemrenune 3amau Ha HaXOXKJIEHHE YacTH OT IEJIOTO M IIeNIoro mo ero 4yactu. poOHoe
YHCJIO KaK Pe3yJbTaT JICICHHS
23 [IpencraBienue aecsITUYHONM OpoOU B BUAE OOBIKHOBEHHOM ApPOOM M BO3MOXKHOCTh
' IpeJICTaBIeHNsI OOBIKHOBEHHOM IpOOH B BHJIE AECSITUUHOM
24 Hecartuunple qpoOu M MeTpHuecKkas cucrtemMa Mmep. Apudmernueckue ACUCTBUS U
' YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUHYHBIMU JPOOSIMU
25 OTHOHIeHI{e. [enenue B naHHOM oTHomeHuH. Macmral, nponopuus. [Ipumenenue
IIPONOPLUI IIPU PELLIEHUH 3a4a4
[TonsiTue mnporeHTa. BpluucieHune mnpoueHTa OT BEIUYMHBI W BEJIMYMHBI 10 €€
2.6 NpOIeHTY. BbIpakeHHe NpPOLEHTOB AECATHYHBIMU ApoOsmu. PemieHue 3amau Ha
POLEHTHI. BbIpakeHre OTHOLIEHUS BEJIMYUH B MPOIIEHTAX
3 [Tosio’kHUTENBHBIE M OTPULIATENBHBIE YHCTIA
31 [TonmoxxurensHble M OTpULATeNbHble uucna. Llenmble uwmcma. Mopnyne dwucna,

reOMEeTpUYECKasi MHTEpIpeTanus Moayas uucina. M3o0paxkeHue uymucead Ha
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KOOpAMHATHOM npsiMoil. Yncnossle npoMexxyTKu. CpaBHEHUE UnCen

3.2 Apudmerndeckue 1eHCTBUS C MOJI0KUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIAMU
[IpsimoyronbHasi cucTteMa KOOpAMHAT Ha IIockocTd. KoopauHaTtel TOYKM Ha
3.3 IUIOCKOCTH, abcuucca u opauHara. Iloctpoenue Todek M GuUryp Ha KOOpAMHATHOM
IJIOCKOCTH
4 bykBeHHbIE BBIPAXKEHHUS
[lpumenenne OyKB JUIsl 3alMCH MAaTEeMAaTUYECKUX BBIPAKECHUNH M MPEIJIOKEHHM.
4.1 CgoiicTBa apudmMeTHdecKux JCHCTBUNA. DyKBEHHBIC BBIPAXKEHUS UM YHUCJIOBBIC
110JICTAHOBKU. byKBEHHbIE PABEHCTBA, HAX0XAEHUE HEM3BECTHOIO KOMIIOHEHTA
49 ®opmyiibl, (opMyabl IepuMeTpa M IJIOUIAAU NPSAMOYTOJIbHUKA, KBajapara, o0beMa
napajienenunena u Kkyoa
5 Permrenne TekCTOBLIX 33124
5.1 Pemenue TekcTOBBIX 33724 apu(HMETHUESCKIM CIIOCOO0M
5.2 Pemenune nmornveckux 3anad. Pemenne 3aqad nepebopoM BceX BOZMOKHBIX BAPHAHTOB
Pemenue 3anau, cojepxamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIUYMHBL: CKOPOCTH,
53 BpEMsl, PACCTOSIHUE, II€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJUTENBHOCTb, BPEMS,
o0beM paloThl. EAMHUIBI M3MEpeHusi: Macchl, CTOUMOCTH, PAcCTOSIHMS, BPEMEHH,
ckopocTH. CBsi3b MEXKAY €AMHULIAMU U3MEPEHMSI KaXKI0M BEJTMUMHBI
54 Pemienne 3anay, CBSA3aHHBIX C OTHOIUIEHHEM, HIPONOPLHUOHAIBHOCTHIO BEJIUYUH,
' NPOIICHTAMH; PEIICHIE OCHOBHBIX 33]1a4 Ha JPOOU U MPOLIEHTHI
55 OrneHka M NMPHUKHUJKA, OKpyTiieHue pesysprata. CocTaBieHHe OYKBEHHBIX BBIPa)KEHHI
10 YCJIOBUIO 3aJIa4H.
56 [IpencraBiaeHne AaHHBIX C MOMOLIbIO Ta0nuL U auarpamm. CrosGyaThie JUarpaMMbl.
UreHue KpyroBbIX AUarpaMm
6 Harnsgaas reomerpus
6.1 Touka, mpsiMas, OTPe30K, JIy4, Yroj, JOMaHasi, MHOTOYTOJbHUK, YEThIPEXYTOJIbHUK,
TPEYTrOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3anmHOe pacnonokeHue ABYX NpPSIMBIX Ha IIOCKOCTH, NapajuleibHBIE MpPsIMBIE,
NEePIEeHIUKYJIIPHBIE IPSIMbIE
6.3 N3mepenue paCCTOHHHP'Ii MEXNYy ABYMs TOYKaMH, OT TOYKHM [0 NPSAMOH, AJIMHA
MaplIpyTa Ha KBaJJpaTHOW CETKe
6.4 M3MepeHne U MOCTPOCHUE YIVIOB ¢ IOMOIIBIO TPAHCIOPTUPA
65 Buasl  TpeyronbHUKOB:  OCTPOYTOJIbHBIM,  NPSAMOYIOJBHBIM,  TYNOYTOJbHBIM,
paBHOOEPEHHBIN, pABHOCTOPOHHUM
6.6 quBIpexyl"OJ'IBHI/IIE. [IpstMmoyronbHMK, KBaapaT: HCIOJIb30BAaHUE CBOWCTB CTOPOH,
YIJI0B, AUaroHaaen
6.7 N300pakeHre reoMeTpuiyeckux (Uryp Ha HEITMHOBAHHOW Oymare ¢ MCIOJIb30BAHUEM
LUPKYJIS, IMHEHKH, YroJIbHUKA, TpaHcnopTupa. [loctpoenust Ha kieTdaroil Oymare
6.8 ITepuMeTp MHOIOYTOJIBHHKA
6.9 [Tousitue IJI0LIA I ¢burypsl, €/IMHUILIBI U3MEpEHUs IO /IY
[TpubnmxeHHOe n3MepeHue Mmoua M GUryp, B TOM 4ucje Ha KBaIpaTHOM ceTke
6.10 [TpuOamkeHHOe U3MEpEeHUE JJIMHbBI OKPYKHOCTH, TUIOIIAIU Kpyra
6.11 CuMmMeTpusi: LEHTpasbHasl, OceBast " 3epkanpHas. Iloctpoenue
CUMMETPUYHBIX PUTYD
Harnsanele nmpenctaBieHust O MPOCTPAHCTBEHHBIX (PUrypax: mapaiienenunen, Kyo,
npu3Ma, TUpaMuaa, KOHYyC, UuiauHAp, Mmap u  chepa. M3oOpaxeHue
6.12 NPOCTPaHCTBEHHBIX Guryp. Ilpumepbl pa3BepTOK MHOTOTPAHHUKOB, IMJIMHApPA H
koHyca. Co3gaHue Mojeseil MpocTpaHCTBEHHBIX (uryp (M3 Oymaru, MpPOBOJIOKH,
IUIACTHJIMHA U IPYTHX MAaTEPUAJIOB)
6.13 [lonatue obObema, enuHUIBI U3MepeHHs oO0bemMa. OO0bEeM MPAMOYTOJIBLHOTO

napajuiesenumnesa, Kyoa
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7 KJIACC IlpoBepsieMble TpeOOBaHUS K pPe3yJIbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTebHOI

NPOrpamMMmsbl
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeimonnsaTs, couerast YCTHBIE " IIMCbMEHHBIE IIPUEMBI,
apudMeTHUECKUE NCHCTBUS C pallMOHAILHBIMU YUCIIAMHU
HaxonuTh 3Ha4yeHUs YHUCIOBBIX BBIPAKEHWH, IPUMEHATh pPa3HOOOPa3HbIE
1.2 CIOocOObl M IPHUEMbl  BBIUMCIEHMSI 3HAUEHUHW JPOOHBIX  BBIPAXKECHUH,
coJiepKalmx oObIKHOBEHHbIE U AECATUYHbIE ApOo0U
[Tepexoguth OT OomHOM (OpMBI 3amucu 4ucend K Apyrou (ImpeoOpa3oBHIBATH
1.3 JNECATHUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OCCKOHEUHYIO ICCATUIHYIO IPOOH)
14 CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIbHBIC YACIIA
1.5 OxpyrisiTh uncna
BbInonHATE NPUKUAKY W OLEHKY pe3yJjbTaTa BBIUYMCICHWM, OLIEHKY 3HAueHUM
1.6 YHCIIOBBIX BBIPAKEHUN. BBITIOTHSTE 1€MCTBUA
CO CTENEHSIMU C HaTypaJbHbIMU IIOKA3aTEJIIMU
17 [TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaIbHbIX
Yyucell
Pemars nNpaKkTHKO-OPUEHTHUPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOLICHHEM
18 BEJMIHH, NPOMOPUMOHAILHOCTEIO BENHYMH, NPOLEHTAMH, MHTEPIPETHPOBATH
pE3yJIbTaThl PEIIEHUS 3a/1a4 C yY€TOM OIPaHUYECHMM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebpanuecKue BbIpaXKEHUs
21 Hcnonp3oBaTh aireOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSTh €€ B
' npoliecce OCBOGHUs y4eOHOro MaTepHuasa
29 Haxonute 3HAYEHUS OYKBEHHBIX  BBIPOKEHUH TIpU  3aJaHHBIX
3HAYEHUSX NIEPEMEHHBIX
23 BeinonHATe mpeoOpa3oBaHusl LENOT0 BBIPAKEHUS B MHOTOWIEH IMPHBEICHHEM
110JI00HBIX CIaraeMblX, paCKphITHEM CKOOOK
24 BBIONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOYIEHAa Ha
MHOT'OYJIEH, IPUMEHSTh (POPMYJIbl KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU
OcCylIecTBIATh  PA3lOKEHUE MHOIOYIEHOB HAa MHOXHTEIM C IOMOUIBIO
2.5 BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHTES, TPYIITUPOBKYU CllaraéMbIX,
npuMeHeHHs GOopMYJ COKPALIEHHOTO YMHOXKEHUS
26 [TpumensTh mpeodpazoBaHUSI MHOTOUJIEHOB JULSL PEllIeHNs PAsINYHbIX 3a7a1 13
MaTEMaTHKHU, CMEXHBIX IIPEMETOB, U3 PEAJIbHOM IPAKTUKH
27 Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMUA TMOKAa3aTEIsIMH ISt
' npeoOpa30BaHus BBIPAKEHUN
3 YpaBHEHUS 1 HEpaBEHCTBA
Pewats nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHsS IIPaBUIIA
3.1 nepexosia OT MCXOJHOTO YypaBHEHHUS K paBHOCWIbHOMY emy. lIpoBepsTs,
ABJIIETCS JIM YUCIIO KOPHEM YpaBHEHMS
32 HpI/IMeHHl;L rpaduueckue METOJbl  NpU  pELICHUHU JMHENHBIX
YpaBHEHUHN U X CUCTEM
33 [TonObupats mpuUMepbl Map 4YHCEN, SBJSAIOMIMXCS peIIeHHEeM JIMHEHHOIro
YPaBHEHHUS C ABYMs IEPEMEHHBIMU
3.4 CtpouTh B KOOPJIMHATHOM IJIOCKOCTH IpaduK JMHEHHOTO YpPaBHEHUS C JABYMsI
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NEPEMEHHBIMH;  TONB3YSACh TpaQuKOM, NPUBOIUTH TNPUMEPHl  pEIICHUS
ypaBHEHUs

Pewats cucremsl JBYX JIMHEMHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM

3.5
ymclie rpadhudecku
CoctaBnsaTh W pemiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH 110 YCIOBUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a4¥ NOJTY4YECHHBIA Pe3ysbTaT
4 Koopaunate! u rpadpuku. yHKImn
N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3aMCHIBATh YHCIOBBIE TPOMEKYTKH
Ha aIreOpanveckoMm sI3bIKe
4.2 OtMmeudaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaM
4.3 Crpouth rpaduku muHeiHbX Qynknuid. Ctpouts rpaduk Gyaxmm y = [X|
OnwuceiBaTh C TOMOLIBIO (YHKIHMIA HM3BECTHBIE 3aBHCUMOCTH  MEXKIY
4.4 BEJIMUYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENILHOCTb, BpeMsi, 00beM paboThl
4.5 Haxoauts 3HaueHue GyHKIUY 110 3HAYSHHIO €€ apryMeHTa
[Tonumatp rpaduveckuil Crocod MpencTaBIeHUs M aHamu3a HH(pOpMAIH,
4.6 W3BJICKATh U HHTEPIPETUPOBATH HH(POPMAITHIO
13 TpaMKOB PeabHBIX MPOIECCOB M 3aBUCUMOCTEH
5 BeposTHOCTh M CcTaTUCTHKA
Uurate wuHGOpMANMIO, NPEACTABICHHYIO B TaONUIax, Ha JUarpamMMax,
5.1 MPEJICTaBIISTh JaHHBIE B BUJE TaOJIHII, CTPOUTH TUArPAMMBI
(cronbukoBbIe (cTONIOUATHIC) M KPYTOBBIC) 0 MAaCCHBaM 3HAUCHHH
59 OnuceiBaTb ¥ UHTEPIPETUPOBATh  peajbHbIE  YUCIOBBIE  JaHHBIE,
' MIpE/ICTaBJICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnonp30Bath UL OTIMCaHUs JTAHHBIX CTaTUCTHUYECKHE
5.3 XapaKTepUCTHKH: cpeiHee apudmMeTrnueckoe, MelnaHa, HauOoJbIIee 1
HaMMEHbIIIee 3HAYCHUs, pa3Max
HNmerps mnpencTaBieHHe O CIydallHOM HM3MEHYMBOCTM Ha NpUMepax LeH,
5.4 (GU3NIECKUX BEIMYUH, aHTPOMTOMETPUYECKHUX JTAaHHBIX, HIMETh MPEJICTABICHHUE O
CTaTUCTUYECKOU YCTOMYMBOCTHU
6 ['eomerpus
Pacrnio3HaBaTh M3y4eHHBIE T€OMETPHUECKUE (PUTYPBI, ONPENEeNATh UX B3aUMHOE
6.1 pacroyiokeHue, H300paxarb reoMeTpruIecKkre (GUTYPHI, BHITIOIHITD YEPTEXKHU I10
YCIOBUIO 3a/1auu. M3MepsTh NUHElHbIe U YITIOBbIe BEMUYHMHBI. Pemath 3amaun
Ha BBIYMCIICHUE JUTHH OTPE3KOB U BEJIWYHH YTIIOB
Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMUYUH MPEIMETOB B pealbHOM
6.2 JKU3HU, pa3MepOB MPUPOIHBIX 00beKTOB. Pasnnyarh
pasMepbl AITUX 0OBEKTOB 110 MOPSJIKY BEITUYHHBI
6.3 CTpouTh 4epTeXH K T€OMETPHUUECKHUM 3a/1a4am
6.4 [Tonp30BaThcss  MpPU3HAKAMU  PAaBEHCTBA  TPEYTOJIBHUKOB,  HCIIOJIB30BaTh
' NPU3HAKHA U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 33124
6.5 [TpoBOIUTH JIOTHYECKHUE paccyxIeHus C WCTIOJIb30BaHUEM
TreOMETPUYECKUX TEOPEM
[Tonp30BaTbcss TMpH3HAKAMH PABEHCTBA MNPSIMOYTONBHBIX  TPEYTrOJbHUKOB,
6.6 CBOWCTBOM  MeJUaHbl, IMPOBEACHHOM K TUIMOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUECKUX 3a1a4
OnpenensaTh NapaIeNbHOCTh NPSIMBIX C TIOMOIIBIO YITIOB, KOTOpBIE 00pa3yer ¢
6.7 HUMU cekymas. OnpenensTh napauielbHOCTh IPSIMBIX C MOMOIIBIO PaBEHCTBA

PacCCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 TOYEK IPYrou NpsMOU
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6.8

PemaTh 3agaun Ha KieTyatoi Oymare

6.9

[TpoBOIUTH BHIYMCIIEHUS U HAXOAUTh YNCIIOBbIE M OYKBEHHbIE 3HAUEHHUS YTIIOB B
F€OMETPUYECKHUX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX IpPU IEPECEUEHUM IBYX
NapaJUleJIbHbIX MNpAMBIX CeKylled. Pemare InpakTudeckue 3anadyd  Ha
HaXO0X/JECHUE YII0B

6.10

Brnaners mnoHSATHEM TE€OMETPUYECKOTO MecCTa TOYeK. YMETh OMNpeleisaTh
OHCCEeKTpUCy yria W CEepeAMHHbIH TEPHeHAUKYISp K OTpPe3Ky Kak
r€OMETPUUYECKHE MECTa TOUYEK

6.11

DopMyIHpPOBaTh OMNPEACICHUS OKPYXKHOCTU M Kpyra, XOplibl U JuUaMeTpa
OKPYKHOCTH, TOJIb30BATbCSA UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOMCTBA
MIpY pENICHUH 3a7a4

6.12

Brnagerp noHATHEM ONUCAaHHOW OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETb
HaxoauTh ee 1eHTp. Iloap3oBaThCcs akTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYrojbHUKa IEPECEKAlOTCs B OJHONW TOYKE, U O TOM, YTO CEpPEAMHHBIE
NEePHEHAUKYIISPbI K CTOPOHAM

TPEYroJbHUKA IEPECEKAIOTCS B OAHON TOUYKE

6.13

BJ'Ia,I[eTL MOHATHEM KacaTeJIbHOM K OKPYXHOCTH, II0JIb30BATHCA TeOpCMOﬁ (6]
NEPNCHAUKYIIAPHOCTU KacaTeIbHOU U paanyca, IpOBCACHHOI'O K TOYKC KaCaHU

6.14

ITosp30BaTbCs MPOCTENIIMMH T'€OMETPUYECKUMHU HEPAaBEHCTBAMH, ITOHMMATh UX
IIPAKTUYECKUM CMBICT

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPHUYECKHUE MOCTPOEHHUS C IMOMOIIBIO IUPKYIS H
JINHEHKU

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 Yucna v BIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEX0A OT OJHON (hopMBI 3amucu Apodeit K

11 npyroi. IloHaTne palnMOHaNbHOIO 4YHCIHA, 3alUCh, CPaBHEHHUE, YIOPSJIOUYHMBAHUE
palOHaIbHBIX YUCEI

12 Apudpmernueckue JAEWCTBUS C palMOHAIBHBIMU yHciaMu. Pemenue 3amad w3
peasbHOM MPaKTUKU HA YacTH, Ha Jpoou

13 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeJIeM: OIIpe/ielIeHne, IpeoOpa3oBaHue BbIpaXKEHUH Ha
OCHOBE OIpe/IeTIeHHUs, 3a1Ch OOIBIINX YHCEI

14 [TporneHTsl, 3aUCh MPOLIEHTOB B BHUJIE IPOOH U APOOH B BUJIE MPOLIEHTOB.
Tpu OCHOBHBIE 33/1a4i HA MMPOLIEHTHI, PeIlIEHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU

15 [IpuMeHeHrnE NpPU3HAKOB  JEJIMMOCTH, Ppa3JIOKEHHE Ha MHOKUTENH
HaTypaJIbHBIX YHUCEll

16 PeanbHble 3aBHCHMOCTH, B TOM qucie npsijast U o0OpatHa)
IPONOPLUOHAIBHOCTH

2 AnrebpanuecKue BbIPAXKEHUS

21 IlepemeHHBIE, YUCTOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. J{OMmyCcTHMbIE 3HAUCHUS
NIEPEMEHHBIX

29 [IpencraBieHne 3aBUCUMOCTH MEXKy BETUYMHAMU B BUJe popMyibl. Beraucnenus mo
dopmynam

23 [TpeoGpa3zoBanue OYKBEHHBIX  BBIPQXKEHUH, TOXJIECTBEHHO paBHBIE
BBIPAKCHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

122



Onuoustenbl W MHorowieHbl. Cremenb MHorowieHa. ClojkeHHe, BBIYHTAHHE,

2 YMHO>KEHHUE MHOTOYIEHOB
26 @opMyiIbl COKPALLEHHOTO YMHOXEHHS: KBagpaT CYMMbl M KBajapaT pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3iokeHne MHOTOUWICHOB HA MHOXKHUTEIH
3 YpaBHeHUs
31 VYpaBHeHHE,  KOpPEHb YPaBHEHNs,  NpaBuiIa npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHUN
39 JIuneitnoe YPaBHEHHE © OIIHOI:/I MEPEMEHHOM, YUCJIO0 KOPHEH JMHEWHOrO ypaBHEHHS,
pelleHUE JIMHENHBIX YpaBHEHUI
33 COCT&BJ‘ICIEI/IC YpaBHEHHUH 10 YCIIOBHUIO 33aJauu. PelieHre TeKCTOBBIX 3aayu C OMOLIbIO
ypaBHEHUH
3.4 JluneliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema JBYX JIMHEHHBIX YpaBHEHUW C JBYMs INEpEMEHHBIMHU. PeleHue cucrem
3.5 YpaBHEHUH CcIIOCOOOM TNOACTaHOBKH. IlpuMepbl pelieHuss TEKCTOBBIX 3a1ad C
IOMOILBIO CUCTEM YPABHEHUH
4 Koopaunats! u rpadukn. OyHKIMH
4.1 Koopaunaara Touky Ha IpsIMOMA
4.2 Yucnossle TPOMEKYTKH. PaccTossHME MEKy IBYMsI TOYKAMH KOOPAMHATHOW NPSMON
43 Hp}IMOYFOJ'IBHjISI cucreMa koopauHatr, ocu OX u Oy. Abcuucca U opuHaTa TOYKU Ha
KOOPJMHATHOM IJIOCKOCTH
44 [Tpumepsr rpav(bI/IKOB, 3ajaHHbIX popMmynaMu. UteHune rpadukoB peanbHbIX
3aBUCHUMOCTEN
4.5 [onsrue ¢pynkuuu. ['paduk ¢pynkunu. CBoricTBa QyHKIHIHA
4.6 Jluneitnas Gynkuus, ee rpaduk. ['paduk dynkuuu y = |X|
4.7 ['paduueckoe penieHne JMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUN
5 BeposATHOCTB M CTaTUCTHKA
[IpencraBienue maHHBIX B BHUJE TAOIHI], nUarpamm, rpadukoB. 3arnoqHeHue Tabuil,
51 YTEHUE U MOCTPOCHUE JuarpaMM (CTOJOMKOBBIX (CTONOUYATHIX) M KPYroBbIX). UTeHue
' rpadukoB peanbHbIX IpolreccoB. M3Bneuenne nHGopMaluu U3 quarpaMm M Tadiul,
MICIIOJIb30BAaHUE M MHTEPIPETALMs JaHHBIX
OnucartenbHass  CTAaTHUCTHKA: CpeaHee apudmernyeckoe, MeauaHa, pasMax,
5.2 HauOoJplllee M HaMMEHbIIEee 3HaueHHs Habopa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIy4ailHOM U3MEHYHUBOCTH
CrnyuyaliHplii SKCIIEpUMEHT (OMBIT) U ciy4aiiHoe coObiTHe. BeposTHOCTH M uacToTa.
5.3 Ponbp ManoBeposSITHBIX M TMPAaKTUYECKH JIOCTOBEPHBIX COOBITHMII B HpHUpOIE U B
oOmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Ctenenp BepmMHbL. Yucino pebep M cymMMmapHas CTENEHb
54 BepiuuH. [Ipencrasnenue o cBszHoctu rpada. Lenu u nukiel. [Tyt B rpadax. O6xon
rpaga (sitiepoB nyTh). [Ipencrainenne o6
OopueHTHUpoBaHHOM rpade. Penenne 3amau ¢ nomonibio rpadoB
6 ['eomeTpus
HauanbHuble moHsATHS TeoMeTpuH. Touka, nmpsmasi, OTPE30K, Jyd. YToil. Buael yrios.
6.1 BeprukanbHele u cMexHble yribl. buccekrpuca yria. JlomaHasi, MHOTOYrojbHHK.
[TapanmienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBa o0OceBOM cumMmeTpuu. IIpumepsr
CUMMETPUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS C OMOILBIO LIUPKYJIS U JIMHEUKU. TPEeyrobHUK.
' BricoTa, Mennana, OuccekTpurca, uX CBOMCTBA
6.4 PaBHOOenpeHHBIT U PaBHOCTOPOHHUI TPEYTrOJIbHUKH. HepaseHcTBO
TPEyroJbHUKa
6.5 CBoIiCTBa M IPU3HAKKH PABHOOEAPEHHOTO TpeyroybHUKa. [[pu3Haku paBeHCTBA
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TPEYTrOJbHUKOB

CsaoiicTBa U TpU3HAKU napajuieNbHbIX PSIMBIX. Cymma yIJ10

6.6 TpeyrojipHuKa. BHENIHNME yIIIbl TPEYTOJIbHUKA
[TpsamoyronbHbIi TpeyroapHUK. CBONCTBO MEIUAHbI IPSIMOYTOJIbHOIO TPEYTOJIHUKA,
6.7 NpOBEIEHHON K TunoreHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
[IpAMOyYTroyIbHBIN TPEYTrOJBHUK C YTIIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrojbHHMKA, HEPABEHCTBO O JJIUHE
6.8 JOMaHOH, Teopema O OonblieM yrie # OOJbIIeH CTOPOHE TPEYrOJIbHUKA.
[lepnieHIMKYIISIp ¥ HAKJIOHHAS
6.9 ['eomerpuueckoe mMecTto Touyek. buccekTpuca yria u cepeIuHHBIN MEPIEeHAUKYIAP K
OTPE3KY KaK FreOMETPUYECKHE MecTa TOUEK
6.10 OKpyXKHOCTb M KpYI, XOpAa U JIuUaMeTp, UX CBOHCTBA. B3auMHoe pacnonoxeHue
OKpY’KHOCTH M npsiMoii. KacaTenpHas M ceKylasi K OKpyXHOCTH
6.11 OKpyXHOCTb, BIMCAHHAs B yrosl. BoucanHas 1 onucaHHasi OKPY>KHOCTU TPEyrojbHHUKa

8 KJIACC IlpoBepsiemble TpeOOBAHNS K Pe3y/JIbTATaM OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOMI

NPOrpamMMmbl
Kon [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MporpamMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJiprara
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOMKECTBE JIECHCTBUTEIBHBIX
11 yhceNnl JUid  CpaBHEHHUS, OKpYIJIEHMsT M BBIYMCIIEHUH, HW300paxkarhb
JEICTBUTENIBHBIE YUCJIa TOUKAMH HA KOOPAMHATHOM NPSIMOM
[IpyuMeHsTh MOHATHE apUPMETHUECKOro KBaJIpPaTHOIO KOpPHSA, HaXOJUTh
12 KBaJ[paTHbIE KOPHH, UCIIOJIb3YS MPU HEOOXOAMMOCTH KalbKYJIATOP, BHIIOIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEpKALIUX KBaJpaTHbIE KOPHM, HCIOJIb3YS
CBOMCTBA KOpHEH
13 Hcnonp3oBarh 3amucu OONBIIMX W MalbIX YHCENI C IOMOIIBIO JAECITHUHBIX
npobeit u creneneit yncna 10
2 AnreGpanyeckue BhIpaKeHHs!
21 [IpuMeHsTH TOHSTHE CTENEHW C IeJbIM  IO0Ka3aTejeM, BBIIOJIHATh
npeoOpa30BaHus BRIPAKEHHM, COAEPIKAIIMX CTENIEHH C IIeJIbIM MIOKa3aTeIeM
29 BbINOTHATE TOXKIECTBEHHBIE MPEOOpa3OBaHus pallOHATIbHBIX BBIPAXKEHUN Ha
OCHOBE ITPAaBMJI ICHCTBUI HaJl MHOTOWICHAMHU U alredpanyecKuMu IpoosMu
2.3 PackiaipIBaTh KBaJIpaTHBIN TpEXUuIeH Ha MHOKHUTENN
24 [TpumeHsTh MpeoOpa3oBaHMs BhIPaKEHUI JULA PEIICHHA PasiuiHbIX 3a7ad U3
MaTeMaTHKH, CMEKHBIX IPEMETOB, U3 PeaIbHOM MPaKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemarbs nuHelHblE, KBaapaTHBIE YPAaBHEHHA M palliOHAIbHbIE YpaBHEHUS,
CBOJISILLIMECS] K HUM, CHCTEMBI IBYX YPAaBHEHUN C IByMsl IEPEMEHHBIMU
IIpoBoauTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
3.2 quciIe ¢ MPUMEHEHHEM IpadUuecKuX IMpeiCTaBlIeHUll (yCTaHaBINMBaTh, UMEET
JY YpaBHEHHUE WM CHUCTEMa YpaBHEHMH pELICHMs], €CIM MMEET, TO CKOJbKO, U

124




npoyee)

[lepexonuTh OT ciioBecHOW (OPMYIUPOBKH 3aJayd K ee airedpandeckoin
MOJICJId C TOMOUIBIO COCTaBJICHUSI YpPAaBHEHHUS WJIM CHUCTEMbl YpaBHEHUH,

3.3 UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJTYYeHHBIN
pe3yabTar
[IpuMeHsTh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJII CPAaBHEHHS, OLIEHKH, pellaTh
34 JIMHEMHBbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M MX CHUCTEMBbI, JaBaTh
' rpaduyuecKkyr0 WUTIOCTPAllMI0O MHOKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMbI
HEPABCHCTB
4 DyHKIUH
[TornMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TMOHATHS W S3BIK (TEPMUHBL,
4.1 CHMBOJIMYECKHE 0003HAUYEHUs), ONPEACIATh 3HaUYeHWE (PYHKIUU TI0 3HAYEHUIO
apryMeHTa, ONpeIesiTh CBOMCTBA (DYHKIIMU O €€ TpaduKy
42 CrtpouTs rpaduku 3eMEHTAapHBIX QYHKIUH BUIA: Y= z Y = X2,
. X
y = X3, y = ||, onmmchIBaTh CBONCTBA YHCIOBOH (DYHKIMH MO ee TpaduKy
5 BeposTHOCTh U CcTaTUCTHKA
W3Biiekatb W TpeoOpa3oBBIBaTH WHGOPMAIIMIO, TPEJICTABICHHYIO B BHJIE
51 TabnuI, jauarpamM, rpaduKoOB, MPEACTaBIATh JaHHbIE B BHUAC TaOJuII,
Jrarpamm, rpaukoB
59 OnuceiBaTh JaHHBIE C IOMOIIBI0 CTATUCTHYECKHX I[OKAa3aTeNlei: CpeaHHx
' 3HAYCHHUU M Mep paccerBaHus (pa3Max, TUCIIEPCHs U CTaHIapTHOE OTKJIOHECHHUE)
53 HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUH M 4acTOTHI COOBITHIA, B TOM YHCIIE IO
' pe3yabTaTaM H3MEpeHH U HAOII0 ICHHUH
HaxoauTh BEpoOSTHOCTU CIIy4alHBIX COOBITUH B OMbBITaX, 3Has BEPOSTHOCTU
5.4 AJIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE€ B OIBITaX C PAaBHOBO3MOXKHBIMHU
AIIEMEHTaPHBIMU COOBITUSIMU
55 Hcnonp3oBaTh rpaduueckue MOJENU: JAEePeBO CIy4alHOTO JKCIIEPUMEHTA,
JUarpamMMbl DiiJiepa, YucioBast mpsMast
OnepupoBaTh MOHATUSIMU: MHOXECTBO, IMOJAMHOKECTBO; BBIMOIHATH ONEpaldn
5.6 HaJ MHOXXECTBaMHU: OOBCIWHEHHUE, IMepeceueHue, IOIMOIHCHUE; MEePEUHCIIATh
HJIEMEHTHI MHO)KECTB, IPUMEHSATh CBONCTBA MHOXKECTB
Hcnons30Bath rpaduyueckoe MPeICTaBICHIHE MHOXKECTB U CBS3CH MEXITy HUMHU
5.7 JUISL OTHMCAHUsl MPOILIECCOB U SBICHUH, B TOM YHCIE MPH PELICHUU 3aaad W3
JIPYTHX y4eOHBIX MPEJIMETOB U KyPCOB
6 ["'eomeTpus
Pacrio3HaBaTh  OCHOBHBIC  BHJBI  YETHIPEXYIOJHHUKOB, HMX  DJIEMEHTHI,
6.1 MOJIb30BATHCS UX CBOMCTBAMHU MPHU PEUICHUH T€OMETPHUIESCKIX
3a1ad
6.2 [TprMeHsTh CBOMCTBA TOUYKH MEPECeUCHUs MeNaH TPEYrodbHUKA
' (LeHTpa Macc) B pelICHUH 3a1a9
Bragets moHsTHEM CpeHEN JHMHUM TPEYTOJIbHUKA U TPANEIUH, IPUMEHSITh UX
63 CBOMCTBAa IIpU pEIICHWH TeoMeTpudueckux 3anad. llomp3oBaThCcsi TeopeMon
Qdaneca U TeopeMOW O MPOMOPIHOHAIBHBIX OTPE3Kax, MPUMEHSITh MX JUIS
peIIeHUs TPAKTHYCCKHX 3a71a4
6.4 [TpuMeHSITH MIPU3HAKH o T00us TPEYTOJIHHUKOB B pelieHny
T€OMETPHUECKUX 3aj1a4
[Tonb3oBatbess  Teopemoit [ludaropa pans  pemieHUs TEOMETPUYECKUX U
6.5 npakTHdeckux 3anad. CTpOUTh MaTeMaTHYeCKYI0 MOJENb B MPaKTUYECKHX

3aJja4ax, CaMOCTOSITEIbHO JEeNaTh YEpPTEeK W HaXOJUTh COOTBETCTBYIOIIWE
JJIAHBI
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6.6

Brnagers noHATHMSAMM < CHHYCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO  TpeyroibHHuKa. llomp30BaTeCs HTHUMM INOHATHUAMHU IS
pELICHUs TPAKTUYECKUX 33134

6.7

Beraucnare (pa3nuyHBIME CIOCOOAaMH) IUIOIIAAb TPEYroJIbHUKA W IUIOLIAH
MHOTOYTOJBHBIX  (puryp (moib3ysich, TJ€ HEOOXOIUMO, KAJIbKYISATOPOM).
[IpuMeHsATh MOTy4YeHHbIC YMEHHSI B IPAKTHYECKUX 3a7a4ax

6.8

Biagers NOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIJIA, HCIOJIB30BaTh
TEOpPEMbl O BIMCAHHBIX YIJaX, yrilax MEeXIy XOopAaMu (CEeKyLIUMH) U yrie
MEXy KacaTeJIbHOM U XOpJOW NPU PEILICHUH N'€OMETPUYECKUX 3a1a4

6.9

BJ'Ia,I[eTb IIOHATUEM OIIMCAHHOI'0O 4YC€TBIPEXYI'OJIBHUKA, IIPUMCHATH CBOMCTBaA
OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPU PCHICHUH 3aaa4

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTE€MaTHUYECKUE
MOJENM JUId 3aJad pPEAJIbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJICHHSI C TPUMEHEHUEM M0100Us

Y TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAMMO, KAIBKYJISITOPOM)

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kona IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna u BBIYMCICHUS
11 KBanpatnsiii kopenb u3 uucna. [lonstue o0 uppaunoHaibHOM uucie. JlecsTuuHble
' npUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKMX KBAJIpaTHBIX KOPHEHW W WX INPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKECHUN U BBIYMCICHUSM.
JlelicTBUTENbHBIC YKCIIa
1.3 Crenens ¢ 1eapIM II0Ka3aresieM U ee cBoiictsa. CTaHgapTHas 3alKMCh YKCIa
2 Anrebpanyeckue BbIpaKEHHUsI
2.1 KBagpaTHbIii TpexwieH,  pa3joKEHHE KBaJpPaTHOTO TpeXwieHa Ha MHOKUTENIU
2.2 Anrebpanyeckast ;podb. OCHOBHOE CBOMCTBO ayireOpanyeckoi Apoou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHHE alreOpanyeckux Ipooeit
2.4 ParpoHanbHble BRIpaKEeHUs M UX IpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPAaBEHCTBA
3.1 KBagpatHoe ypaBHeHuUe, popMyiia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera
3.2 Pemrenne ypaBHeHUM, CBOASAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'papuueckas wuHTepHperanys ypaBHEHHH C JBYMs MEpPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YpPaBHEHHM C JByMs TNepeMeHHbIMHU. [Ipumepsl pemieHuss cucreMm
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
35 Pemenne TekCTOBBIX 33724 anreOpandecKkuM CrmocoOoM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOV ITEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JluHeliHble HEpaBEHCTBA C OAHON MEPEMEHHOM
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 [Tonste ¢yukuuu. OO6nacTh ONpeneneHUs] U MHOXKECTBO 3HAYEHUH (QYHKIIHMH.
' Crioco0b1 3a1anust PyHKIHIA
4.2 I'paduk pynkuuu. YreHne cBONCTB GYHKIMH 11O ee rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeabHbBIE TPOIECCHI
4.4 DYHKIMN, OMUCBIBAIOIITUE TPSIMYIO M OOPaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, UX
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rpaduku

4.5 Oyukmun y = X%, y =x°
4.6 Oynxmmn Y=V X,V y=[X]
4.7 I'paduaeckoe pernieHne ypaBHEHUH U CUCTEM YPaBHCHHM
5) BeposiTHOCTB M cTaTuCcTHKA
51 [IpeacraBneHue TaHHBIX B BUJIE TaOJIUII, TUarpaMm, rpa)ukoB
59 MHoxecTBo, HJIEMEHT MHOX€ECTBA, HOJIMHOXECTBO. Omnepanu
Ha/I MHOXXECTBaMU: 00bEIMHEHHUE, TIEpeceUeHHE, JOMOTHEHNE
53 CaoiicTBa ornepanui Haj MHO€ECTBaMHU: IePEMECTUTEIIBHOG
COYeTaTeNIbHOE, PAaCPEICTUTEIbHOE, BKIIFOUCHHUS
54 Hcnonb3oBanue rpa(lmqecxoro IPEJCTAaBICHU MHOXXECTB Ul ONMCAHUS PeabHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]1a4.
55 W3mepeHue paccenBaHus JaHHbIX. Jlucnepcus U CTaHIAPTHOE OTKJIOHEHHE YHMCIIOBBIX
' HaOopos. /lnarpamma paccenBaHus
OneMeHTapHble COOBITHS ciydaiiHoro ombita. CiywaiiHble coObiTus. BepositHocTu
56 coObITHI. OMBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSME. CIrydaifHbIH
' BbI0Op. CBsA3b MEXly MaJOBEPOSATHBIMHU U IIPAKTUUYECKH JIOCTOBEPHBIMU COOBITHSIMHU B
IpUpoie, OOLIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: EIMHCTBEHHOCTb IIyTH, CYIIECTBOBaHME BHUCSIUYEH
5.7 BEPILMHBI, CBSI3b MEXIY UYMCIOM BEpUIMH M 4ucioM pebep. IIpaBuiao ymMHOKeHUS.
Pemenue 3az1au ¢ nomouipio rpagos
58 [TporuBononoxubie coObiThsA. [uarpamma Diinepa. OO0beIWHEHUE W TEpeceUcHUE
coObITHil. HecoBmecTHble coObITus. POpMyIIa CI0KEHUs BEPOSITHOCTEH
5.9 YcnoBHas BeposiTHOCTb. [IpaBuio ymHoxkeHust. HezaBucumble coObITHS
510 [IpencraBnenne SKCIepUMEHTa B BHIE JepeBa. PemieHue 3amad Ha HaXOXKICHHUE
BEPOSITHOCTEN C MOMOUIBIO JIepeBa CIy4yaifHOro SKCIepUMEeHTa, Juarpamm Jiliepa
6 I'eomerpust
6.1 YetslpexyroabHuky. [lapannenorpamMM, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmoyronbHUK, poMO, KBaJIpaT, UX NPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpameuus,  ee CBOIiCTBa u HPU3HAKH.
[IpssMoyronbHas Tpanenus
6.4 Meron ynBoenusa meauansbl. LlenTpanbHas cumMmerpus. Teopema Paneca u TeopeMa o
IPONOPIMOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHAN TPEYTOJIbHHUKA U Tpanenuu. LIeHTp Mace TpeyroipHUKa
6.6 ITonoGue  TpeyroibHuUKOB,  Kod(pduuueHT mnoxodbus.  IlpusHaku  momodus
TpeyroJbHUKOB. [IprMeHeHre mojo0us MPH pelIeHHH TPAKTUIECKHX 3a/1a4
6.7 Dopmyasl 1Jis IUIOINAAM TPEYroJbHUKA, apajieIorpaMMa, poM0a U Tpareuu
6.8 CaoiicTBa muiomaaei reomerpudeckux Guryp. OTHOIIEHHE TUIOMAAEH MO T00HBIX
¢duryp
6.9 Brrauciienue miomnaaei TpeyroJbHUKOB M MHOTOYTOJIbHIKOB Ha KJIETYAaTOl Oymare
6.10 Teopema ITudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHnn MpakKTUYECKUX
3a/1a4y
CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIJia MPSMOYTOJBFHOTO TpeyroibHuKa. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXAeCTBO. Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u
60°
6.12 Brincannble ¥ eHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHOU U XOpJAOH. YTIIBI MEXIy
XOpJIaMH U CEKYIIHMMHU
6.13 BrircaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHI
6.14 B3aumnHoe pacnonoxenue [ByX OKpyxHocTed. Kacanuwe okpyxHoctel. OOmue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC IlpoBepsieMble TPeOOBaHMS K pPe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOI

NPOrpamMMmsbl
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara
1 Hucna v BBIYUCIICHUS
1.1 CpaBHUBATh U yNOPSJOYMBATh PALIMOHAJIBHBIC U UPPALMOHAIBHBIC YHCIIA
BoimonuaTe apudmernueckue JeMcTBUS ¢ palMOHATbHBIMU YHCIAMH, COYETas
1.2 YCTHBIE U IUCBMEHHBIE IIPUEMBI, BBIIIOJIHATH BEIYUCICHHS C UPPALMOHATIbHBIMU
quCcIaMU
13 Haxonute 3Ha4YeHMsI CTeneHen C LCIIbIMU MOKA3aTeNAMA U KOPHEH, BBIYHUCIIATH
3HAYEHUS YHUCIIOBBIX BBIPAKEHUIN
14 Oxpyrarhb } JICUCTBUTEIIBHBIE  YHCIIA, BBINONHATh  MPUKMAKY — pe3ylbTaTa
BBIUHCIICHUM, OIIEHKY YMCJIOBBIX BbIPAXKEHUN
2 YpaBHEHUsI U HEPABEHCTBA
21 Pemarp nuHeElHbIE M KBaJpaTHBIE yPAaBHEHUS, YPABHEHHUS, CBOISAIINECA K HUM,
MpocTeHme TpoOHO-pallMOHATIBLHBIC YPaBHEHUS
29 Pemarp cucremsl ABYX JUHENHBIX YPaBHEHUH C JBYMs NEpEeMEHHbIMU 1
CUCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISIETCSI IUHEHHBIM
23 Pemate TekcTOBBIE 3agaun  aireOpanyecKuM c1}oco60M C IOMOUIBIO
COCTAaBJICHUS YPaBHEHMsI MJIM CUCTEMBI JIBYX YPaBHEHHH C ABYMs IEPEMEHHBIMU
[IpoBoguTh INpocTelNIME HCCIENOBAHMS YPAaBHEHMM M CHCTEM YpaBHEHUH, B
TOM 4YHClIE C TPUMEHEHHEeM TrpaduyecKux MpeacTaBiIeHU (HampuMmep,
2.4 yCTaHaBJIMBaTh, UMEET JIM YPABHEHHUE WM CUCTEMa YPaBHEHHUH pELICHHUs, €CIIU
MeeT,
TO CKOJIBKO)
Pemarp nuHelHblE HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paXkaTh
2.5 pelleHrEe HEPAaBEHCTB HA YMCIIOBOM IPSIMOM, 3alIMCBIBATh PEIICHHUE C TIOMOIIBIO
CHUMBOJIOB
Pemarp cuctemsbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJIpaTHOE HEPABEHCTBO, H300paXkaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha
YKCJIOBOU MTPSIMOM, 3aIIUCHIBATh PELICHUE C IOMOILIBI0 CHMBOJIOB
2.7 Vcnonb30BaTh HEPABEHCTBA MTPH PEIICHUH Pa3IMYHBIX 3aau
3 OyHKIIUHU
Pacnio3HaBaTh (QyHKIMH HW3y4eHHBIX BHIOB. [loka3bIBaTh CXeMaTH4ECKU
31 pacrnojoKeHnue Ha KOOPJAUHATHON TNIOCKOCTH
rpadukoB pyHkmit Buga: y = kX, y =kx + b, y=k/x , y = ax% + bx + ¢ x
B 3aBUCHMOCTH OT 3Ha4eHHH K03(h(OUIIMEHTOB, ONKMCHIBATh CBOMCTBA (DYHKIIUN
39 Iloka3pIBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTU
rpaukoB Gyrximit Buaa y=\ X,y = [X| u ONKCHIBAaTY CBOMCTBA (DyHKUIUN
33 CTpOMTh ¥ H300pakaTh CXEMATHUECKH TPAdUKM KBAAPATHUHBIX (yHKIHI,
] OINMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIMHI MO UX rpaduxkam
34 Pacrnio3HaBaTh KBaipaTUYHYIO (GYHKIIHIO 1O (hopMyJie, TPUBOAUTE IIPUMEPHI
] KBaJIpaTUYHBIX QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmernyeckas ¥ reoMeTpuIecKas Iporpeccuu
41 Pacrnio3HaBaTh apupMETHYECKYI0 U T'€OMETPUYECKYI0 MPOTPECCUU MPHU Pa3HbIX
croco0ax 3amaHus
492 BbIMONHATE  BBIYMCIEHHS C  HCHOJBb30BaHMEM  (QopMysl N-ro  4ieHa
' apruMETHIECKON U TEOMETPUICCKOIN IPOTPECCHii, CYMMBI MIEPBBIX N YJICHOB
4.3 N300pakaTh YWIEHBI IOCIEI0BATEIBHOCTH TOUYKAMHU Ha KOOPIMHATHOM
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IIJIOCKOCTH

4.4

Pemate 3a1aun, cBA3aHHBIE C YUCIOBBIMU IOCIIEOBATEIILHOCTAMH, B TOM YHUCIIE
3aJaud U3 peabHOW XHU3HU (C HCHOJB30BAHUEM KaIbKYJATOPa, HUPPOBBIX
TEXHOJIOTHHN)

BeposTHOCTB 1 cTatucTHKa

5.1

N3Biekath 1 nmpeoOpa3oBbIBaTh HH(DOPMAIIHMIO, MPESACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BUAC TaOMUI, Auarpamm, rpaduKoB, MPEACTABIATh TaHHBIC B
BHJIC TAOJIMII, TUarpaMm, rpa)uKoB

5.2

Pemate 3amaum  OopraHM30BaHHBIM IEPeOOPOM BAPUAHTOB, a TaKXKe C
MCIOJIb30BaHHEM KOMOMHATOPHBIX MTPABHJI U METOJIOB

5.3

Hcmonnp30BaTh OIKCATEILHBIC XAPaAKTCPUCTUKU ]I MACCUBOB YHCJIOBBIX
JaHHBIX, B TOM YHCJIC CPCAHNEC 3HAUYCHUA 1 MEPBI paCCCUBAaHUA

5.4

HaxomuTh 4acTOThl 3HaUY€HUW M YACTOTHI COOBITUS, B TOM YHUCIE MOJIb3YSCh
pe3yJIbTaTaMu MPOBEJACHHBIX U3MEPEHUN M HAOJII0 ICHU

5.5

HaXO,I[I/ITB BCPOATHOCTH CHy‘IﬁﬁHLIX COOBITHH B HN3YUCHHBIX OIIbITaX, B TOM
YHCJIC B OIBITaXx ¢ PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMUA CO6I)ITI/I$IMI/I, B CCpuUAX
HUCHBITAaHUN A0 TIEPBOT'O YCIICXa, B CCPUAX HUCIIBITAaHHUI BCpHYJ'IJ'II/I

5.6

Nmets npeacrasieHue o CiydaiHON BEJIMYUHE U O PacpelelIeHuN
BEPOATHOCTEI

5.7

Nmets npeacTaBJCHUEC O 3aKOHC OOJIBIINX YHCET KakK o IMPOABJICHUHA
3aKOHOMEPHOCTH B CIIy4aliHOH M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIE€ U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YTJIOB, HAXOAUTH C UX ITOMOLIBIO
pasiuyHble  3JEMEHThl  IPSAMOYIOJIBHOTO  TPEYrojibHUKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxonuTe (C MOMOIIBIO KaJbKyJIsATOpA)
JUIMHBI ¥ YTJIbI 17151 HETAOJMYHBIX 3HAUSHHUH

6.2

Ilons30BaThCA q)OpMy.]'IaMI/I NPUBCACHUA W OCHOBHBLIM TPUTOHOMCTPHYCCKUM
TOXACCTBOM JII HAXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKUMU
BCJIIMYNHaAMH

6.3

Hcmonn3oBaTh TCOPEMbI CMHYCOB M KOCHMHYCOB IJId HAXOXACHHA PaA3JIMYHBIX
QJICMCHTOB TPCYT'OJIbHUKA («pemeHne TpeyTOJ'II)HI/IKOB»), NPpUMCHATE UX IIPpU
PEIICHUH TrCOMCTPUYCCKHUX 3aJa4

6.4

Brnanets moHatusiMu mpeoOpa3oBaHusi 1Moj00us, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX (uryp. Ilonp3zoBaThesi cBOWCTBaMU MO00MS MTPOU3BOJIBHBIX QUTYD,
YMETh BBIYMCIATH JJIUHBI U HaXOAUTh YINIbl Y MOAOOHBIX ¢uryp. IIpuMeHsaTH
CBOMCTBAa MMOAOOMS B MPAKTUYECKUX 3a/Jadax. YMETh HPUBOAUTH IPUMEpPHI
10JI0OOHBIX (PUTYP B OKpPY’KAIOIIEM MHUpe

6.5

ITons30BaThCSA TEOpEMaMH O IMPOU3BCACHHWH OTPE3KOB XOpJ, O IMPOU3BCIACHUU
OTPC3KOB CCKYIINX, O KBAAPATC KacaTelnbHOI

6.6

[Tonb30BaTbcs BEKTOpamH, IMOHUMAaThb HMX T€OMETpUYECKUH U (U3NYECKUH
CMBICII, IPUMEHATh UX B PEIICHUM TE€OMETPUYECKHX M (PU3UUECKUX 3a/1ad.
[IpuMeHATH CKaIsIPHOE TPOU3BEICHNE BEKTOPOB I HAXOKJICHHUSI ITTUH U YTJIOB

6.7

ITonp30BaThCA MCETOOM KOOPAWHAT Ha IIJIOCKOCTHU, NPUMCHATH €ro B PCHICHUU
FrCOMCTPHUICCKUX U MPAKTUUCCKHX 3aJiayq

6.8

Biagers mOHATHUAMM NPaBWIBHOIO MHOIOYI'OJIBHMKA, JJIMHBI OKPYXXHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M paJJUaHHON MEpBI YIJIa, YMETh BBIYUCIIATH IUIONIA/1b
Kpyra 4 ero yacreu. [IpuMeHsTh 1oay4yeHHbIE YMEHMs B IPAKTUYECKUX 3a1a4ax

6.9

Haxomuteh ocu wuiaum HEHTphl CUMMETpUU (GUTYp, TPUMEHSTh JBUKCHUS
IIJIOCKOCTHU B IPOCTEUIINX CIIydasx

6.10

HpI/IMGHHTL IMMOJTYYCHHBIC 3HAaHHA Ha MNPAKTHUKEC — CTPOUTH MATCMATHUYCCKUC
MOACIN MJId 3aJad peaHLHOfI JKU3HU W TIPOBOJUTL COOTBCTCTBYIOIIUC
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BBIUHCIICHHUSI C TPUMEHEHHEM TOJ00UsS W TPUTOHOMETPUUYECKUX (PYHKITHIA
(mONB3yACh, T HEOOXO0IUMO, KAJIbKYJISITOPOM)

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
1 Yucna v BBIYUCICHUS
11 PanyonanpHbple  uncia, MPpPAalUMOHAIBHBIE YWCJA, KOHEYHble M OECKOHEYHbIe
JeCATUYHbIE JpoOu
MHOXecTBO JEeWCTBUTENBHBIX 4YHCEN, JACHCTBUTENbHbIE 4YHCIAa KaK OECKOHEUHbIE
19 AECATHHBIE npobu. BzaumHO OZIHO3HAYHOE COOTBETCTBUE MENKIY MHONKECTBOM
JeMCTBUTENIBHBIX YUCEN U KOOPAUHATHOMN NMPSMOH.
CpaBHeHuE 1eHCTBUTENbHBIX YUCEII
1.3 Apudmernueckue 1eHCTBHS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npuOnuxeHus, OLEHKU. Pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHUDA,
14 JUINTEJIBHOCTh IIPOLECCOB B  OKpykarwomeM wmupe. IlpubnmkeHHoe 3HaueHue
BEJIMYMHBI, TOUHOCTh NpHOIMKeHust. OKpyTiaeHne Ynucell.
[Ipukuaka U OLleHKa pe3yJbTaTOB BEIYMCICHUN
2 YpaBHEHUs U HEpaBEHCTBA
2.1 YpaBHEeHUs ¢ OAHON IEpEMEHHOM
2.2 Jlunelinoe ypaBHeHue. Pelienne ypaBHeHU, CBOISIIMXCS K IMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienue ypaBHEHHM, CBOJSAIIMXCS K KBaAPATHBIM
24 BI/IKBa,Z[pleHOG ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUH TPETbEH U 4YETBEPTOH
CTeNeHeH pa3oKEeHNUEM Ha MHOKUTEIH
2.5 Pemenne 1poOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Penienne cuctem ByX JUHENHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHUI, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOil
CTENIEHU
2.10 ['padmueckas uHTEpIIpeTalls CUCTEMBl YPaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Pemenue TeKCTOBBIX 33Jja4 alNre0pandeckuM crocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHENHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.14 PelieHne cucTeM JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HepaBEHCTBA
216 I'paduueckas uHTEpHIpEeTAIIUs HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS
IePEeMEHHBIMU
3 OYHKIIH
31 KBanparuunas ¢ynkuus, ee rpapux u cpoiictBa. [lapabona, KoOpAWHATH BEpIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl
3.2 I'paduku pynkmii ¥ = KX, Yy = kX + b u ux cBoiictBa
3.3 I'paduku dynxrmii y = k/x , y =X° u ux cBoiicTpa X
3.4 I'paduxn Gynkumii y= vV x, y=[X| ux cBoiicTBa
4 YucnoBble NOCIE0BATENbHOCTH
41 Omnpeznenenue U crocoObl 3a1aHUs YUCIOBBIX MOCEI0BATENbHOCTEH. 3a1aHue

MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM opMyIioit u Hopmysioit N-ro dieHa
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Apudmernueckas nporpeccus. DopMmynsl N-ro wieHa apupMeTHIECKON Tporpeccu,

4.2 CYMMBI [IEPBBIX N YICHOB
43 I'eomerpuyeckas nporpeccus. PopMmynsl N-r0 4iIeHa I€OMETPUYECKOM IPOrPECCUM,
CYMMBI IIEPBBIX N YICHOB
44 N300pakeHre 4ieHOB apu(hMETHUECKOW M TEOMETPUIECKOM MPOrpeccuii ToukaMu Ha
KOOPJIMHATHON MJIOCKOCTH. JIMHEHHBIN U S5KCIOHEHIIMAIbHBIM POCT
4.5 C1105KHbI€ NIPOLIEHTHI
5 BeposTHOCTh M CTaTHCTHKA
51 [lpencraBienue NaHHBIX B BHIE TaOnMI, auarpamM, TpaduKoB, HWHTEPHpPETAIHS
JaHHbIX. UTeHne u nocTpoeHue Tabiuil, AuarpaMm, rpauKoB MO peabHbIM JIaHHBIM
5.2 ITepecTanoBku u hakTopuan
5.3 CoueTaHus U YUCIIO COUCTAHUN
5.4 Tpeyronbuuk [lackans. Pemenue 3aia4 ¢ ucnoyib30BaHHEM KOMOMHATOPUKHU
55 ['eomeTpuueckas BeposiTHOCTh. CiryyaiiHbI BBIOOpP TOUKM M3 (PUTyphl HA IUIOCKOCTH,
' 13 OTpe3Ka U U3 AIYT'M OKPYKHOCTH
5.6 Wcneitanue. Ycnex u Heynada. Cepusi HCIIBITAaHUH /10 IEPBOTO ycnexa
5.7 Cepus ucnsiTanmnii bepuynnu. BepositHocTu coObITHi B cepun ucnbiTanuil bepuymnu
5.8 CrnyualiHas BeJIMUMHA U paclpesiesieHue BEpOsiTHOCTEN
59 MartemaTtuueckoe oxuaanue u aucrepcus. [Ipumepbl MaTeMaTH4ecKoro 0KM1aHus Kak
TEOPETHYECKOT0 CPEHEr0 3HAUCHHSI BEJIMUYHUHbI
510 MaremaTtrueckoe OXKHAAHUE U JUCIEPCHUS CIYyYallHON BEJIMYMHBI «YHCIIO YCIIEXOB B
cepuu ucnblTaHui bepHymy»
511 [Tonsitue o 3akoHe OonpIIMX uuced. V3MepeHue BEpOSTHOCTEW C MOMOIIBIO YacTOT.
Pouib 1 3HaYeHHe 3aK0Ha OOJBIIMX YKCEN B MPUPOE U OOIIECTBE
6 ["'eomerpus
6.1 Cunyc, KOCHHYC, TaHT€HC yrmoB or 0 mo  180°. OcHOBHO
TPUTOHOMETPHUECKOE TOXK1eCTBO. POPMYIIbI IPUBEICHUS
6.2 Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeopemMa CHHYCOB. PemnieHue
PAKTHYECKHX 3aJa4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB
6.3 [TpeoOpazoBanue nomoous. [1o1001Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NPOU3BENEHUU OTPE3KOB XOpJl, TEOPEMbl O NPOU3BEACHHH OTPE3KOB
CEKYILIMX, TEOpEMa O KBaipaTe KacaTeJbHOM
65 Bekrop, anuHa (MOAYNb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpPaBJIEHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOpPOB, OIEpallMy HaJ BEKTOpaMu. PasnojkeHue BeEKTOpa IO ABYM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarsl Bekropa. CKanspHOE TNPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JUIA
HAXO0XIEHUS JUIMH U YTJIOB
JlekapToBbl KOOpIMHATBl Ha IUIOCKOCTU. YpPaBHEHHUS MNPSAMOMl M OKPY)KHOCTH B
6.7 KOOpJMHATaxX, TepeceYeHne OKPYKHOCTeH U MpsAMBIX. MeToq KOOpAMHAT MU €ro
IIPUMEHEHUE
6.8 [TpaBUIIbHBIE MHOTOYTOJIEHUKH
6.9 Jnuna OKPYKHOCTH. I'pagycHas u paauiaHHas Mepa yria, BBIYUCIEHHUE JUIMH JyT
OKPYKHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBIDKEHUST TUIOCKOCTM W BHYTPEHHUE CHUMMETpUHM Quryp (dJIeMeHTapHbIe

npecranienust). [lapamiensHsiii nepenoc. [ToBopoT
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INEPEYEHH (KOJIU®UKATOP) IPOBEPSAEMBIX TPEFGOBAHUM K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJBbHOMN INPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA U DJIEMEHTOB COIAEPKAHUSA 110 MATEMATHUKE

Jl1s mpoBeieHUsT OCHOBHOT'O I'OCYIapCTBEHHOIO AK3aMeHa 1o MatemaTuke (nanee — OI'D no
MaTeMaTHKE) UCIOIb3yeTCs MepedeHb (KOIU(PHUKATOpP) MPOBEPSIeMbIX TPEOOBaHMA K pe3ylbTaraM
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHUS U JICMEHTOB
COZIepIKaHUsI.

IIposepsiembie Ha OI'D o MaTemMaTuKe TPeOOBAHMS K Pe3yJibTATaAM OCBOEHMS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM OCBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero
TpeOOBaHuUs o0pa3oBanusi Ha ocHoBe PI'OC
1 YMeHue onepupoBaTh MOHITHSIMH: MHOXKECTBO, IMOJAMHOXECTBO, OMEPALUU HaJl

MHO>KE€CTBaMU; YMEHHE ONIEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo,
LIUKJ, IPUMEHATh UX NPU PEIIEHUH 33Ja4; YMEHUE UCIOJIb30BaTh rpaduieckoe
IIPEACTABICHUE MHOKECTB JUIsl OIIMCAHUS PEaIbHBIX IPOLIECCOB U ABJICHUM, U
peLIeHUH 33Ja4 U3 APYTUX YUeOHBIX IPEIMETOB

2 YMeHue ornepupoBaTh TMOHITHSAMHU: ONpeAeNieHHe, aKCHoMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHUE PAClO3HABATh MCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUILIAHMS
BBICKA3bIBaHUH

3 YMeHue onepupoBaTh MOHATHSAMHU: HaTypaJlbHOE YMCIIO, POCTOE U COCTABHOE
YHCIIO0, JENUMOCTh HATyPaJIbHBIX YMCEJ, MPU3HAKH JIEIMMOCTH, LIEJIO€ YHCIIO,
MOJ1yJIb YMCIIa, OOBIKHOBEHHAsl JpoOb U AecaThyHasi ApoOb, CTaHAAPTHBIA BH]L
qucia, palMoOHAIBHOE YHCIO, HWppalMOHAIBbHOE YHCIO, apudMeTHuecKuit
KBa/IpaTHbI KOPEHb; YMEHHE BBIMIOJIHATH JIEUCTBUS C YUCIIaMHU, CpPaBHUBATh U
yHOpSA0YMBaTh YHCIA, IPEACTABIATh 4YHMCIAa HAa KOOPAMHATHOM MpPSAMOM,
OKPYTJISITh YHCIIa; YMEHUE JIeJaTh IPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN

4 YMeHue onepupoBaTh TMOHATHSAMM: CTENEHb C IEJBIM  IIOKa3aTeleMm,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOIOWIEH, airedpanyeckas apoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTYpaJbHOM CTENEHU OoJiblile €IUHMIIBI,
YMEHHE BBIMOJIHATH pacueTsl 1o ¢opMysiaM, Ipeodpa3oBaHus LEIbIX, IPOOHO-
pallMOHANBHBIX  BBIPAKEHMH W BBIPQXKEHUH C KOPHSAMH, pa3ioKeHue
MHOTOYJIEHA Ha MHOXHTEJIH, B TOM YHCJIE C UCTIOIh30BaHNEM (OPMYIT pa3HOCTH
KBAaJIpaTOB U KBaJjpaTa CyMMbI H Pa3HOCTH

5 YMeHue onepupoBaTh MOHATHUAMH: YUCIOBOE PAaBEHCTBO, YPABHEHUE C OJIHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHUE
pemarh JUHEWHBIE W  KBaJpaTHBIE ypaBHEHHS, JIPOOHO-pAIMOHATLHBIE
YpPaBHEHHUS C OJHOW IEPEMEHHOM, CHCTEMBI IBYX JIMHEWHBIX YpaBHECHHH,
JIMHEWHbIE HEPAaBEHCTBA M WX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-PAIMOHATLHBIE
HEPABEHCTBA C OJTHOW MEPEMEHHOM, B TOM YMCJIE IIPU PEILICHUH 3a1a4 U3 APYTUX
MPEeIMETOB MU MPAKTHYECKHX 3a/1a4; YMEHHE HCIOJIb30BaTh KOOPJIHMHATHYIO
MPSAMYI0 U KOOPJUHATHYIO TUIOCKOCTH JJIsi M300paskeHusl PelieHU ypaBHEHHIH,
HEPABEHCTB M CUCTEM

6 YMeHue onepupoBaTh MNOHATHUSAMH: (GyHKUMSA, Trpaduk GYHKIUU, HYIH
GYHKIMM, TPOMEXYTKH 3HAKONOCTOSHCTBA, TPOMEKYTKHM  BO3pPACTaHMUS,
yObIBaHUs, HamOoONbIIee W HaWMEHbIee 3HadeHHWs (QYHKIMH; YMEHHE
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OIEpPUPOBATH MOHATUSAMU: MpsMasi MPONOPIMOHATBEHOCTD, JIUHEHHAA QYHKIUS,
KBazparnyHas  (QyHKOMs, oOpaTHas  NPONOPIHMOHAIBHOCTh, mapaboia,
runep0oiia; yMEHHE CTPOUTH Tpaduku (DYHKIHA, HCIOJB30BaTh IpaduKu s
OIIPEETICHUSI CBOWMCTB IPOIECCOB M 3aBHCUMOCTEH, Ul pEICHMS 33/1a4 U3
ApYyruxX Yy4eOHBIX TPEAMETOB U pEaJbHON IKHU3HHM, YMEHHE BBIPAXKaTh
(dopMyIamMy 3aBUCHMOCTH MEKAY BETHYHHAMHU

YMeHue onepupoBaTh MOHITHIMHE: IOCIEIOBATEIHLHOCTh, apupMeTHIecKas u
reoMeTpuyecKas IPOrPeccui; yMEHHE UCIIOJIb30BATh CBOICTBa
MOCTIeI0BATEIbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YWieHA MPH PelIeHUH 331a4,
B TOM YHCJIE 33]1a4 U3 IPYTHX YUYEOHBIX MPEAMETOB U peaibHOU KU3HU

YMeHnue pemarh 3aJaud pa3HbIX TUIOB (B TOM 4YHCJIE HAa MPOLEHTHI, JOJIU U
4yacTd, JBWXKEHUE, padoTy, LIEHy TOBApOB U CTOUMOCTb IOKYIOK U YCIYT,
HAJIOTH, 33J]a4d U3 00JIACTH YIPABJICHUS JTUYHBIMUA U CEMEHHBIMHU (PMHAHCAMHU);
YMEHHUE COCTaBISATH BBIPAKEHMS, YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI I10
YCIIOBUIO  3aJaud, MCCIEAOBAaTh IIOJYyYEHHOE pELIEHWE U  OLIEHUBATh
MIPaBI0NO0I00HOCTh MOTYYEHHBIX PE3YIbTAaTOB

YMeHune omnepupoBaTh MOHSATHSIMH: (QHUTypa, TOYKA, OTPE30K, HpsMasi, Iyd,
JIOMaHasl, yroj, MHOIOYIOJIbHUK, TpPEYrojibHHMK, pPABHOOEAPEHHBIH WU
PAaBHOCTOPOHHUM TPEYrOJIBHUKH, IIPSAMOYIOJIBHBIA TPEYrOJbHUK, MEIUaHa,
OucceKTpruca M BBICOTa TPEYrojbHHMKA, YEThIPEXYrOJbHUK, Mapajiesorpamm,
poMO, MpsAMOYTOJbHHUK, KBaJpaT, Tpaneuus; OKpYKHOCTb, KpYyr, KacareibHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (UT'ypaMH; YMEHHE pelllaTh 3aJaud, B TOM
YHUCJIE U3 ITOBCEJHEBHOM XU3HM, HA HAXOXICHHE N'€OMETPUYECKUX BEIUYHH C
IIPUMEHEHHEM U3YUYCHHBIX CBOUCTB GUIyp U (haKkTOB
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IHEPEYEHbBb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 Yucna u BeIYKUCICHUS
11 Harypasibnble u nensle yncna. [IpusHaky 1enMMOCTH LIEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE u JIeCATUYHBIE JPOOH, MPOILICHTBI,  OCCKOHEYHBIC
MIEPHOINYECKHE IPOOH
1.3 PanyonaspHble yncna. ApupMeTuyecKie onepauuy ¢ paloHaIbHbIMU YHCIIAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONEePALUU C JeHCTBUTEIILHBIMU YUCIAMHU
1.5 [IpubnuxeHHbIE BBIUMCIIEHUS], ITPaBUJIa OKPYIJIEHUS, IPUKUIKA U OLICHKA pe3yibTara
BBIYMCIICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAKEHHSI C IEPEMEHHBIMH )
2.2 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ palMoHAIbHBIM moka3areneM. CBolcTBa
CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
2.5 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIICHHU. [evictBu
C apu(pMETUYECKUMHU KOPHSIMH HAaTypaJIbHOU CTENEHH
3 YpaBHEHUs U HEpaBEHCTBA
3.1 Lenble u 1poOHO-palioHaIbHble ypaBHEeHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.2 enble u 1poOHO-paloHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTU HEPaBEHCTB
3.3 Pemenne TekCcTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
4.2 ApudmeTrnueckasi 1 reoMeTpuyeckas nporpeccuu. @opmyna cia0kKHbIX IPOIIEHTOB
5 DYHKIMHT
5.1. @yHk1Ms, cnocods! 3ananus Gynkuuu. ['padux ¢pynxnuu. O6nacte onpeneneHus U
MHOXecTBO 3HaueHui ¢ynkuuu. Hymn dyaxium. [IpomexyTku 3HaKONOCTOSIHCTBA.
[IpomMexxyTK MOHOTOHHOCTH (yHKIMH. MakCHMyMbl W MHHHUMYMBI (YHKIIWH.
HawuOospliee 1 HauMeHblllee 3Ha4eHne PYHKIUU Ha TPOMEKYTKE
6 KoopannaTs! Ha IpsIMOM M INIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 ["'eomeTpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpyXHOCTb M KPYI'
7.5 W3mepeHne reoMeTpuyecKix BEIMYUH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposTHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoecTBa
8.5 I'padmr
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