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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

I/IBy'-ICHI/Ie MAaTe€MaTHUKU Ha YPOBHC OCHOBHOI'O 0611161"0 O6p330BaHI/I}l HaIrpaBJICHO Ha NOCTHUKCHHUC O6yanOHII/IMI/IC$I
JIMYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX 06paBOBaTCJ'ILHHX PE3YIbTATOB OCBOCHUSA yqe6Horo mnmpeameTa.

JIMMHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Pe3yNbTaThl OCBOSHHSI TPOTPAMMBI IO MaTeMaTHKe
XapaKTEepU3YIOTCSL:

1) marpuoTHvyeckoe BOCIUTAHHUE:

MIPOSIBJICHUEM MHTEPECa K MPOLUIOMY M HACTOSIIEMY POCCUICKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHUEM K
JIOCTHKEHHUSIM POCCUICKUX MaTEeMaTUKOB M POCCUMCKON MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JTOCTH)KEHHHN B IPYTHX HayKax M MPHUKIATHBIX cepax;

2) TpaKAaHCKOE U JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEH TpayKAaHUHA U Peali3alli ero Ipas, IPeJCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX ()YHKIHMOHUPOBAHUS PA3INYHBIX CTPYKTYD, SBICHUI, IpOLEAYyp IPaKJaHCKOro 00IIecTBa
(mampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIEHHUIO 3TUIECKUX MPOOJIeM, CBI3aHHBIX C MPAKTHIECKUM
IMIPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HayKHU, OCOBHAHUCM BAXKHOCTU MOPAJIbHO-3TUYCCKUX MPUHIHUIIOB B A€ATCIbHOCTU
YYEHOTO;

3) TpyZnoBOE BOCTIMTAHUE:

YCTaHOBKOM Ha aKTHBHOE YYaCTHE B PEIICHUH NMPAKTUYECKUX 3a/1a4 MaTEMaTHIECKOM HAIIPaBIEHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaTeMaTH4ecKoro o0pa3oBaHMs Ha MPOTSHKEHUU BCEW )KU3HU ISl YCTIEIIHOW TPpodecCHOHaTBHOR
JeSITENIBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHUH, OCO3HAHHBIM BEIOOPOM M TIOCTPOCHUEM WHINBUIYaIHHOM
TpaeKTOpuH 00pa30BaHMS U KUZHEHHBIX MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEIH;

4) 9CTECTHYCCKOC BOCIIUTAHUC!

CITOCOOHOCTBIO K SMOIIMOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MATCMATUYCCKUX OGT:GKTOB, 3agaq, peH.IeHPIﬁ,
paCCY)K,Z[eHI/Iﬁ, YMCHHIO BUACTb MATECMATUYCCKUC 3aKOHOMCPHOCTHU B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO TTO3HAHMSI:

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYyYHBIX HpeILCTaBJIeHI/Iﬁ 00 OCHOBHEIX 3aKOHOMCPHOCTAX
Pa3BUTHUA YCIIOBCKA, IIPUPOABI U 06H_I€CTBa, IMOHMMAaHHUEM MaTeMaTHIEeCKOU HAaYyKH KaK C(I)epbl YeJIOBEUYSCKOM
JCATCIBHOCTH, 3TAIIOB eé Pa3BUTUA U 3BHAYUMOCTHU [JIA pa3BUTHA HUBUIIM3allU, OBJIAICHUEM A3bIKOM MAaTEMATUKU U
MaTeMaTHYEeCKOM Ky.]'[bTypOfI KaK Cp€IACTBOM IMO3HAHUA MUpPaA, OBJIAACHUEM HpOCTGﬁHIPIMPI HaBBIKaMU
HCCHGZ[OBaTeJ'IBCKOﬁ JCATCIIBHOCTH,

6) ¢pusnueckoe BoCIUTaHUE, POPMUPOBAHHUE KYJIbTYPHI 310POBbS M SMOLMOHAIBEHOTO OJIaronoIyYus:

TOTOBHOCTBIO MPUMEHSTh MaTEMaTHYECKHE 3HAHHUS B HHTEPECaxX CBOETO 3[J0POBbS, BEJCHNUS 340POBOr0 00pa3a KU3HH
(3mopoBoe nmuTaHue, cOATaHCHPOBAHHBIN PEXXUM 3aHATHH U OT/IBIXA, pETYJIApHas (pusnueckas
aKTHUBHOCTB),c(DOPMUPOBAHHOCTHIO HABBIKA pediIeKcHy, MPU3HAHKEM CBOETO MpaBa Ha OMMOKY U TAKOTO JKe MpaBa
JpYTOTO 4€I0BEKa;

7) 9KOJIOTUYECKOE BOCIIUTAHHUE!

OpHEHTaNNEeH Ha TPIMEHEHNE MaTeMaTHUECKUX 3HAHUN ISl pEelIeHNs 3a/1a4 B 00J1aCTH COXPaHHOCTH OKPY’KaIoIIeH
Cpe.Ibl, TUIAHUPOBAHUS MIOCTYIIKOB M OIIEHKH MXBO3MOKHBIX TIOCJIEJCTBHH JUIAOKPYKAIOIIEH Cpebl, OCO3HAHUEM
rIo0aIbHOTOXapaKTepa IKOJIOTHIECKUX MTPOOJIEM U IyTEH UX pelleHHS;

8) aanTanvg K U3MCHAOMIUMCS YCIIOBUAM COI.[PIaJ'IBHOﬁ n HpHpOI[HOﬁ Cpeabl:

TOTOBHOCTBIO K ACHCTBUSM B YCIOBHSAX HEONPEEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTHYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTHX JIFOIeH, MPHOOPETAaTh B COBMECTHON
NesITeNIbHOCTY HOBBIC 3HAHUS, HABBIKUA M KOMIIETEHIIMY U3 OIbITA APYI'UX; HEOOXOAUMOCTHIO B (DOPMUPOBAHUH HOBBIX



3HAaHUH, B TOM 4HucIiie (POPMYyTHUPOBATH HIEH, TOHITHSA, TUIIOTE3BI 00 00BEKTAX U ABJICHIIX, B TOM YHCIIE pPaHee He
W3BECTHBIX, OCO3HABATH AC(UIUTH COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALHMIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLIHIA
KOHTpPMeEp, KOPPEKTUPOBATh MPUHIMAEMEbIE PEIICHUs U NeHCTBHS, (hOPMYyINPOBATh U OIICHUBATH PUCKH U
MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B pesynbraTte 0ocBOCHHUS MPOrpaMMEBI IO MATEeMAaTHKE HA YPOBHE OCHOBHOTO 00IIIEro
oOpa3oBanus y oOydatromierocs OyayT chOpMUPOBaHbI METAIPEMETHEIC PE3yJIbTATHI,
XapaKTepHU3YIONIHECs OBJIAJICHUEM YHUBEPCATBHBIMHU MO3HABATEIBHBIMU JIEHCTBUSMH,
YHHBEPCaJIbHBIMH KOMMYHUKATHBHBIMH JCUCTBUSIMHU M YHUBEPCATLHBIMU
PETyISTHUBHBIMHU IEHCTBUSMHU.

IMo3HaBaTeabHbIE YHUBEPCATbHBIE YUeOHbIE AeiiCTBUSA

ba3oBrie mornueckue AeiCcTBUSA:

BBISBIIATH U XapaKTEePHU30BaTh CYIIECTBEHHbBIC TPU3HAKNA MATEMaTHIECKUX 00BEKTOB, MOHATHIH, OTHOIICHUH MEXITY
HOHATUSAMH, (HOPMYITUPOBATH ONPEETCHIS NOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KIIaCCHU(HKAIINH,
OCHOBaHUS JI1 0000IIEHHS U CPABHEHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;BOCTIPHHUMATD, (JOPMYITUPOBATh U
peoOpa3oBLIBAThH CYKICHUS: YTBEpAUTEILHBIC 1 OTPHLIATEIbHEIC, EANHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIC;
BBISIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTHBOPEYHS B (paKkTax, TAHHBIX, HAOMIOJCHUSX U
YTBEPKACHUSX, MPeIaraTh KpUTEPUH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;IENIaTh BEIBOJIBI C
WCTIOJIb30BaHUEM 3aKOHOB JIOTHKH, IeAYKTUBHBIX 1 MHIYKTHBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30uparh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEP)KIACHHUH (IIPSMBIE U OT IPOTUBHOTO), MPOBOIUTH CAMOCTOSITEIIEHO
HECJIOKHBIE JIOKA3aTeIbCTBa MaTEMAaTHIECKUX (PaKTOB, BEICTPAHBAThH ApPTyMEHTALHIO, TIPHBOIUTH IIPHMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PaCCyKACHUS; BHIOMPATh CIIOCO0 pelIeHus yaeOHOoH 3aauu
(cpaBHMBATH HECKOJILKO BApHAHTOB PEIICHUS, BEIONPATh HanOO0IIee MOAXOAAMIINI ¢ YIETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPUEB).

bazosrie HUCCICA0BATCIILCKHUEC ,Z[efICTBPIHI

WCTIOJIB30BaTh BOMPOCHI KaK MCCIIE0OBATENLCKUI MHCTPYMEHT MO3HAHUS, POPMYITUPOBATH BOIIPOCHI, (PUKCUPYIOIIHE
NPOTUBOpPEYHNE, IPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (HOPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIMIO, MHEHHE; IPOBOMUTD 0 CAMOCTOSITEIIBHO COCTABICHHOMY ILIaHY HECIIOKHBIN
9KCHEPUMEHT, HEOOJIBIIOE MCCIIE0BAHHE 110 YCTAHOBJICHHIO 0COOCHHOCTEH MaTEMaTHYECKOTr0 00BEKTa,3aBUCHMOCTE
00BEKTOB MEX]Ty COOOH; CaMOCTOSATENLHO (POPMYJINPOBATH 00OOIIEHHS U BEIBOJIBI TI0 pE3yIbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUSI, UCCIIC0BAHMS, OLICHUBATH JOCTOBEPHOCTD MOJIYUYCHHBIX PE3yJIbTATOB, BHIBOJIOB U

0000IIEHHI; TPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAKKE BBIABUTATh MIPEIOIOKEHHS O €ro Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora ¢ undopmarueii:

BBISIBIISITh HEJIOCTATOYHOCTh ¥ M30BITOYHOCTh MH(OpMAIIHH, TAHHBIX, HEOOXOIUMBIX JJIsl pEIICHHS 3a1a49K; BEIOUPATH,
aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABICHUS;
BBIOMpaTh hopMy TpecTaBiIeHUsI HHPOPMAIIUH U WJLUTIOCTPUPOBATH pelllaeMble 3aJ1a4i CXEMaMH, THarpaMMaMH,
WHOM TpaMKON 1 NX KOMOMHANIMAMU; OIIEHNBATh HAJIEKHOCTh HH(OOPMAITUH 110 KPUTEPHSIM, MTPEI0KEHHBIM
YUUTEIeM WA CPOPMYIUPOBAHHBIM CAMOCTOSITEBHO.

KoMMyHnKkaTHBHBIC YHUBepCAJIbHBIE y4eOHbIe JeCTBUA:

BOCIPUHUMATh U (HOPMYITUPOBAThH CYXKJICHUS B COOTBETCTBUU C YCIOBUAMHU U IEJISIMU OOIICHHUS, ICHO, TOYHO,
rpaMOTHO BBbIPAXKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX, JAaBaTh MOACHEHUS 10 X0y PEIICHUS
3a/1a91, KOMMEHTUPOBATH MTOJIYICHHBIN PEe3yJIbTAT; B X0/1¢ 00CYKICHHSI 3a1aBaTh BOIPOCHI IO CYIIECTBY
o0CyKIaeMOli TeMBbI, TPOOJIEMBI, pelacMOi 3a1a4u, BRICKA3bIBaTh HJICH, HAIICIICHHBIC Ha MIOUCK PEIICHHUS,
COTIOCTAaBIISATH CBOH CYXKICHUS C CYXACHUSIMHU APYTUX YIACTHUKOB JUAJIOTa, 00HAPYKUBATh Pa3IMIUE U CXOICTBO
MO3UIIHH, B KOPPEKTHOU (hopMe GOPMYIUPOBATh PA3HOIIIACHS, CBOM BO3PAXKECHHUS, TPEACTABIISTh PE3yIbTaThl
pelIeHus 3a]1a9u, SKCIIEPUMEHTa, HCCIIeIOBaHMsI, TPOEKTa, CAMOCTOSATENLHO BRIOUPATh (POPMAT BHICTYILICHUS C
y4€TOM 3a/1a4 MPpe3eHTAIMKA U OCOOEHHOCTEH ayIUTOPUHN;TIOHUMATh M UCTIOIh30BATh MTPEUMYIIECTBA KOMAHTHON U



WHIWBUIYaTbHON paboThl IPU pEUICHUH YUeOHBIX MaTEMAaTHUECKUX 3a/1a4; TPUHUMATH I1€J1b COBMECTHOM
NeSTSILHOCTH, IUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM pabOTHhI, paCIpe/IeNiaTh BUIBI pa0oT, TOTOBapHUBAaThCS,
00CYKIaTh MPOIECC U PEe3yIbTAT PAadOTHI, 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH; yIaCTBOBATh B TPYIIIIOBBIX JopMax
paboTs (00CykaeHus:, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U IPYTHUE ), BHITIOIHATH CBOIO YaCTh pabOTHI U
KOOPJWHHUPOBATH CBOM JICHCTBHS C IPYTUMH YWICHAMH KOMaH/Ibl, OIICHIBATh KAYECTBO CBOETO BKJIa/Ia B OOIIHIA
MPOAYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTHBHBIE YHHBepPCaJbHbIE yUeOHbIE A€l CTBUA
CamoopraHu3amms:

CaMOCTOSITEIIbHO COCTABJISITh TUIAH, AITOPUTM PELICHUS 3a1a4u (WX €T0 YacTh), BRIOUPATh CIIOCO0 PEIICHHS C YIETOM
HMMEIOITUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIB:

BJIaJIETh CIIOCO0AMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIEcca U pe3yiibTaTa PelIeHNs MATeMaTHIeCKOM 3a/1a4H;
MpeaBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPH PELICHUH 33]a4l, BHOCUTh KOPPEKTHBEI B JICSTEIEHOCTh Ha
OCHOBE HOBBIX 00CTOSTENILCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH; OICHUBATH COOTBETCTBUE PE3YJIbTATA
JIeSITENTBHOCTH TTOCTABICHHOM [IEJTH U YCIIOBHSM, OOBSACHSATH PUYUHBI TOCTYXKCHUS WA HEJIOCTIDKEHHS 1ICITH,
HaXOJUTh OIMUOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

Hpe,ZLMCTHLIG PE3YIbTAThl OCBOCHUS ITPOrpaMMBbI IO MATEMATUKE IMMPEACTABJICHBI 110 IOAaM O6y‘-I€HI/ISI B CIICAYIOIIUX
paszernax mporpamMMbl B paMKax OTIEIbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «MaremaTtukay, B 7—9 knaccax
— KypcoB «Aunrebpay, «['eomeTpus», «BeposITHOCTh M CTATHCTUKAY.

COJEP)KAHUE OBYYEHUA
MATEMATHUKA
5 KJIACC

Hatypanbnbie uncna u Hyns. Hatypansaoe uncio. Psan Hatypansabix yucen. Yucino 0. M3o0paxeHne HaTypaIbHBIX
YHCceN TOYKaMH Ha KOOPAMHATHOU (urcioBoil) npsmoii. [lo3unmonHas cucrema cunciaeHus. Pumckast Hymepanus Kak
MIpUMEp HETIO3UITHOHHOM CHCTEMBI cuncienus. Jlecatnunas cucrema cuucienusi. CpaBHEHUE HaTypaIbHBIX YHCEN,
CpaBHEHHE HaTypaJbHBIX uncel ¢ HyaéM. CrocoOsl cpaBHeHus. OKpyIieHHe HaTypaibHbIX yncell. CloKeHne
HaTypaJlbHBIX YUCEJ, CBOWCTBO HYJIS P CJIOXEeHUHU. BbiunTanue Kak neicTBue, 00paTHOE CIOKEHHUIO. Y MHOXKEHHE
HaTypaJIbHBIX YHCEN, CBOMCTBA HYJIS M €AMHULIBI TPH YMHOXEHHH. JleTeHne Kak aeiicTBre, 00paTHOE YMHOKEHHIO.
KomnonenTs! aeficTBuid, cBA3b Mexxay HUMU. [IpoBepka pesynbsrara apudmerndeckoro aeicTeus. [lepemecturensHoe
Y COYeTaTeIhbHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXKEHUS, pacTpeIeTNTeIFHOE CBOMCTBO (3aKOH) YMHOXKEHHS.
Hcnonb3oBanue OykB ajst 0003HAYSHNSI HEM3BECTHOTO KOMIIOHEHTA M 3alTUCH CBOHCTB apu()METHUECKHUX JICHCTBUI.
JlenuTenu u KpaTHbIE YKCIa, Pa3siokeHNe Ha MHOKUTeNU. [IpocTeie u coctaBHble uncna. [Ipu3Haku 1eTMMoCcTH Ha 2,
5, 10, 3, 9. Jlenenne ¢ octarkoM. CTeNeHb C HATYpaJIbHBIM ITOKa3aTeiaeM. 3alrch YMCia B BUJE CYMMBI Pa3paIHbIX
ciaraeMbIX. UnucioBoe BbIpaxeHne. BeuncIeHne 3HaueHU I YUCIIOBBIX BBIPaKEHUI, TOPSAOK BBITOJHEHMSI JEHCTBHM.
Hcnonp3oBanue MpH BEIYUCICHUSIX TIEPEMECTHTEIHHOTO M COUYETATENIFHOTO CBOMCTB (3aKOHOB) CIIOXKEHHUS U
YMHOXEHHUSI, pacTpeieTUTeTLHOr0 CBOMCTBAa yMHOXKeHUs. [[pobu. [IpencraBnenue o 1pobu Kak crioco0e 3amvcu
qacTd BeanuuHbl. OObIKHOBEHHBIE ApooH. [IpaBuibHble 1 HenpaBuiIbHBIE ApoOu. CMernanHas JpoOk, MpeacTaBIeHUE



CMEIIIaHHOM ApoOU B BUE HENPAaBUILHON APOOH ¥ BBIICICHHE 1IEI0H YaCTH YMCIIa U3 HEMPABUIBHOM TIPOOH.
N3zo0paxenne npodeit ToukaMu Ha YMCIIoBOH npsiMoil. OcHOBHOE cBOMCTBO ApooH. CokparieHue apooeii.
[IpuBenenue npodbu Kk HOBOMY 3HamMeHaTeo. CpaBHeHue apobdeit. CIoKeHHE U BEIYUTAHUE IPoOeH. Y MHOXKEHUE 1
JesieHue npooeit, B3anMHOOOpaTHBIE 1podu. HaxoxaeHne 4acTy meoro U ImeJoro mo ero yactu. [lecstuyHas 3ammch
npoGeii. [IpeacraBnenue aecATHUHON IpoOU B BHJle 0OBIKHOBEHHOH. H300paxkeHue qecaTHIHbIX qpo0eii ToukaMu Ha
quCIIoBOM TpsiMoii. CpaBHEHHE JECATHIHBIX IpoOeh. AprupMETHISCKUE TSUCTBUS C NECATUIHBIME IPOOSMH.
OkpyrieHue necITHIHBIX Ipobeil. Pemenue TeKCTOBBIX 3a7au PelieHne TeKCcTOBBIX 3a/1a4 apupMeTHIECKUM
cnocobom. Perrenue norndeckux 3agad. Perenue 3agau mepeOopoM Bcex BOZMOKHBIX BapHaHTOB. Vcronb3oBaHue
TIPH PEIIeHUH 3a/1a4 Ta0yuIl U cxeM. Perenne 3amad, cogep Kamix 3aBHCHMOCTH, CBSI3BIBAIOIINE BETMYNHBIL:
CKOPOCTb, BpEMs1, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb. EMHHUIBI M3MEpEeHus: MacChl, 00bEMa, TICHBL,
paccTosiHuS, BpeMeHH, CKOpOCTH. CBSI3b MEXKIY €AMHUIIAMH H3MEPEHUS KaKI0W BEITHMYMNHBL. Perrenne 0OCHOBHBIX
3aja4 Ha ApoOwu. [IpeacraBnenue faHHBIX B BUE TaOJIUI, CTONOYATHIX Auarpamm. Harnsanas reomerpust. Harnsaneie
npeacTaBiIeHus 0 QUrypax Ha MIIOCKOCTU: TOUKA, MPsIMasi, OTPE30K, JIy4, YToJl, JIOMaHasi, MHOTOYTOJIbHHUK,
OKPYKHOCTb, KpyT. Yroi. [IpsaMoii, ocTpslii, Tynoi U pa3BEpHYTHIN yIuibl. J{JIMHA OTpe3Ka, METPUUYECKUE EAHHULIBI
JUTMHBL. J{TMHA TOMaHOM, NeprMeTp MHOTOYTOJIbHUKA. MI3MepeHne 1 MocTpoeHHe YIJIoB ¢ MOMOLIBI0 TPAHCIIOPTHPA.
Harnsoaeie npeacraBnenns o purypax Ha IIOCKOCTH: MHOTOYTOJEHUK, TIPSIMOYTOIBHHK, KBaIPaT, TPEYTrOILHUK, O
paBeHcTBe uryp. M3o0paxenne ¢puryp, B TOM 4ncie Ha kiaetdaToit Oymare. Iloctpoerne koHpUTyparuii u3 yacteu
MPSMOiA, OKPYKHOCTH Ha HETMHOBAHHOMH U KieT4aToi Oymare. Vcrmons30BaHne CBOWCTB CTOPOH U YIIIOB
MPsIMOYTONTbHUKA, KBafpaTa. [Iiommans npaMoyroasHIKa i MHOTOYTOJIBHHKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIbHHUKOB,
B TOM 4Hclie GUryp, u300paxEHHBIX Ha KieT4aTol Oymare. Equnauiibl namepenus miomany. Harmsgasie
MIPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIBHBIN Mapaiienenunesn, Ky0, MHOTOrpaHHHUKH.
N3obpaxenne mpocTednInx MHOTOTpaHHUKOB. Pa3BépTku kyba n mapamnenenunena. Co3mganne Mozenei
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKHU, TUIACTHIIMHA M JPYTUX MatepraioB). OOBEM MPSAMOYTOIBHOTO
napainenenumena, Kyoa. Equauns! nsmepenus oobéma.

6 KJIACC

Harypanbhbie uncna Apudmernueckie eUCTBHUS ¢ MHOTO3HAYHBIMH HATypaJIbHBIMU YiciIaMu. YncioBbie
BBIpa)KEHUSI, IOPSIIOK JEHCTBHIMA, UCIIOIb30BaHUE CKOOOK. VIcTonb30BaHe IPH BBIYMCIICHUSIX IEPEMECTUTENHLHOTO U
COYETATEIBHOIO CBOWCTB CIIOKEHUSI M YMHOXKEHUS, paclIpeIeINTEIbHOIO CBOMCTBA YMHOKEHU. OKpyTiIeHHe
HaATypalbHBIX yucen. JleJuTeNn 1 KpaTHbIC YMCIia, HAUOOBIINI OOLIHIA ISJIUTENh M HAaMEHbIIIee 00lIee KpaTHoe.
JenuMocTb CyMMBI 1 ipou3BeneHus. Jenenue ¢ ocratkoM. Jpobu OObIkHOBEHHAs 1poOb, OCHOBHOE CBOHCTBO
npobu, cokparieHue apoodeit. CpaBHEHHUE U yIIOpsI0YUBaHUE Ipo0Oeii. PerieHne 3a1ay Ha HAXOXKICHUE YaCTH OT
LIEJIOTO U LIEJIOT0 1o ero yactu. [JpoOHoe unciio kak pe3ynbrat AeneHus. [Ipencrasnenne necsTHaHOM JpoOH B BUuie
OOBIKHOBEHHOMU APOOH M BO3MOKHOCTb MPEACTaBICHHUS] OOBIKHOBEHHOM ApoOH B BuE AeCATHUHON. [lecaTHuHbIe
IpoOu B MeTpruecKas cucteMa Mep. ApugMeTHIecKue JeHCTBUS U YUCIIOBbIE BRIPAYKEHUS ¢ OOBIKHOBEHHBIMU U
JeCATUYHBIMU JIpo0saMu. OTHOIIEHHE. [leneHne B JaHHOM oTHOIIEeHHH. MacmTa0, nponopuus. [Ipumenenne
HpONOPLUI NpHU peleHnH 3a1ad. [Ionarue npoueHTa. BerunciieHne NpoLueHTa OT BEJIMYUHBI U BEJIUYMHBI 110 €€
MPOIICHTY. BripaxkeHne MPOIEHTOB JeCITUIHBIMU JIpoOsiMu. Perrenue 3a1au Ha polieHTHI. BeipaskeHre oTHOIIEHHUS
BEIIMYMH B NpolueHTax. [lomoxkuTtensHele M oTpULATENbHEIE Yicaa [lonoxuTensHble U OTpULaTeNbHbIE unciaa. Llensie
yrcna. Moaynp 4rcia, reoMeTprudecKasl HHTepIpeTanys Moxyis uncia. Mi3obpakeHne yncern Ha KOOPIWHATHON
npsamoii. Yucnosble npoMexyTku. CpaBHeHHE yrcen. ApUPMETHIECKUE JEHCTBUS C TIOI0KUTENBHBIMH 1
OTpHUIATEIHHBIMU YncIaMu. [IpssiMoyTonbpHas cuctemMa KOOpAMHAT Ha IIIOCKOCTH. KOOpAWHATHI TOYKM Ha MIIOCKOCTH,
abcrcca u opauHara. [locTpoeHue ToYek U GUryp Ha KOOPJAMHATHOM INIOCKOCTH. ByKBEHHBIC BBIPAKCHHUS
[Ipumenenue OyKB IS 3aIIMCH MaTEMAaTUYECKUX BBIpKEHUN U MpeiokeHnid. CBOHCTBa apu(METHIECKUX
neiicTBuii. bykBeHHBIE BRIPQ)KEHUS U YNCIIOBBIE MOJICTAHOBKH. byKBEeHHBIE PaBEHCTBA, HAXOXKACHNE HEM3BECTHOTO
KoMroHeHTa. PopMyiibl, GopMyJIbl IEpPUMETpPa U IUIOIAAN IPSAMOYTOJIbHHKA, KBapaTa, 00bEMa napauienenumnena u
Ky0a. Pemenne TekcToBbIX 3a1au PemeHre TeKCTOBBIX 3a1a4 apru()METHUECKHM CIIOCO00M. Perienue Joruyeckux
3amay. Perrenne 3aga4d mepe6opoM Bcex BO3MOKHBIX BApHAHTOB. Perrenue 3a1ad, coiepkamx 3aBUCUMOCTH,
CBSI3BIBAIOLINX BEIMUYUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb, IPON3BOUTENBHOCTD,
BpeMsi, 00bEM paboThl. EMUHHITEI U3MepeHH s : MacChl, CTOMMOCTH, PACCTOSIHUS, BpeMEHH, CKOPOCTH. CBS3b MKy
€AMHNLAMH U3MEPEHUS KaXI0M BETUUNHBI. PelieHne 3a1ay, CBSI3aHHBIX ¢ OTHOLIEHUEM, TIPONOPIIMOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH; PELLICHHE OCHOBHBIX 3aJa4 Ha ApoOH U npoueHThl. OLeHKa 1 MPUKKUIKA, OKPYTJIEHHE



pesynbraTta. CocraBneHue OyKBEHHBIX BhIpaKCHUH 10 ycloBUIO 3afaun. [IpeacraBieHre JaHHBIX ¢ TIOMOIIBIO TaOIHIL
u nuarpamM. CronbuaTble JUarpaMMbl: YTEHUE U TIOCTpoeHue. UTeHne KpyroBeIx quarpaMm. Harnsanas reoMmeTpust
Harnsansle npencraBineHus o Gurypax Ha INIOCKOCTH: TOYKa, TIPsIMasi, OTPE30K, JIyd, yroJl, JOMaHasi, MHOTOyTOJIbHUK,
4eThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KpYT. B3auMHOe paconoxeHue JByX MpsIMbIX Ha INIOCKOCTH,
napaienbHble MpsIMble, TIEPIeHANKYISIPHbIEC IPSIMbIe. MI3MepeHne paccTOSHUI: MEXIy ABYMsI TOUKAMH, OT TOUKH J0
OpsAMOM, IJIMHA MaplIpyTa Ha KBaJpaTHOU ceTke. MI3MepeHue U IOCTPOCHUE YIJIOB C MOMOIIBIO TPaHCTIOPTHPA. Busl
TPEYTrOJBHUKOB: OCTPOYTOJILHBIN, MPIMOYTOJILHBIN, TyIIOYTOJIbHBIN, paBHOOEAPEHHBINH, pABHOCTOPOHHHH.
YeThIpEXYTroNbHUK, TPUMEPHI YETHIPEXYTOILHUKOB. [IpAMOYTONBHUK, KBaApaT: HCIIOJIH30BaHUE CBOWCTB CTOPOH,
yIJ10B, nuaronaneil. Mzo0paxxeHue reoMeTpuiecKux GUryp Ha HEIMHOBAHHOW Oymare ¢ UCIIOJIb30BAHUEM LIUPKYJIS,
JMHEHKH, YyrolbHHKa, TpaHcopTupa. [loctpoenus Ha kinerdatoit Oymare. [lepumeTp MHOTOyrONBbHUKA. [ToHsITHE
wiomaau GUrypsl, eAUHALB H3MepeHus mwiomany. [pubmmwkéHnoe n3Mepenue wiomanu Guryp, B TOM 4ucie Ha
KBagpaTHOH ceTke. [IpubnmkéHHoe n3MepeHue JUIMHBI OKPYKHOCTH, IUTOIaaAn Kpyra. CHMMETpus: IeHTpaJlbHas,
oceBas M 3epKaibHas cuMMeTpur. [locTpoenue cummeTpuuHbIx Guryp. HarnsaHele npeacraBieHus o
IIPOCTPAHCTBEHHBIX (PUIYypax: mapasuiesnenumnes, Ky0, mpu3Ma, IupaMuaa, KOHyC, LWINHAP, Wap U cdepa.
N3zo0paxenne npocTpaHcTBEHHBIX GuUryp. [IpumMepsl pa3BEPTOK MHOTOrpaHHUKOB, HWIMHAPA U KoHyca. Co3naHue
MoOJIeJIel MPOCTPaHCTBEHHBIX (puUryp (M3 OyMaru, mpoBOJIOKH, IDIACTUIIMHA U IPYTUX MaTepuanoB). [lorsTre o0péma,
eIMHUIBI n3MepeHus 00béMa. OOBEM MPSMOYTOIBHOTO Mapaieenuieaa, Kyoa.

AJITEBPA
7 KJIACC

UYucna u BeruncicHus poOu 0ObIKHOBEHHBIC U IECATHYHBIC, TIEPEX0] OT OAHON POPMBI 3aITUCH POOCH K JPYToi.
[ToHsiTHE PaLMOHAIIEHOTO YKCIIA, 3aIIUCh, CPABHEHHE, YIIOPAAOUMBAHUE PALIMOHAIBHBIX YHCel. ApupMeTHIECKUE
NeHCTBHS C pallMOHATHLHBIMU YMCIIaMU. Perienue 3a1a4 u3 pealbHOM MPaKTHKN Ha 9acTH, Ha ApoOu. CTereHs ¢
HaTypaJbHBIM TIOKa3aTelleM: OTpe/ieieHue, Tpeo0pa30BaHue BEIPAKEHUI HA OCHOBE ONPENeNICHUs], 3aIHCh OOIBIINX
gucen. [IpoueHTsl, 3anuch NPOLEHTOB B BUE ApoOu U APpOoOH B BUAE MPOLIEHTOB. Tpr OCHOBHBIE 33/1a41 Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 peanbHON pakTUKU. [IpuMeHenne npu3HakoB JEIUMOCTH, Pa3JIoKEHUE HA MHOKUTEIIN
HaTypaJlbHBIX yuces. PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMas U 00paTHas NPONOPLIHOHATEHOCTH.
Anrebpanyeckue BelpaxkeHus llepeMeHHbIe, YMCI0OBOE 3HAUEHHUE BRIPAKEHHS C IEpeMeHHOM. JlomycTumble 3HaUeHNS
nepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKAY BeTMUMHAMU B BUJe GopMysibl. Beraucienus mo popmynam.
[IpeoOpa3oBaHre OyKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAXKECHUS, IpaBUiIa MPE0OPa30BaHUsI CYMM U
MPOM3BEICHHA, TIPaBHJIa PACKPBITUS CKOOOK ¥ MPUBEACHUS MTOIOOHBIX ciaraeMbix. CBOWCTBA CTETIEHU C
HaTypaJbHbIM TToKa3aTteneM. OIHOUIeHbI 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. Clio)keHue, BHIYUTaHUE, YMHOKEHHE
MHOTro41eHOB. ®OpMyIIbI COKpAIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaJpaT pasHOCTH. PopMysa pa3HOCTH
KBaJpaToB. Pazio)xeHne MHOTOWICHOB HA MHOKHUTEIHN. Y PAaBHEHUS U HEPABEHCTBA Y PABHEHUE, KOPEHb YPABHEHHS,
IpaBuiIa NpeoOdpa3oBaHusl ypaBHEHHS, pABHOCHIIBHOCTh ypaBHeHUH. JInHeliHOe ypaBHEHHE C OIHON IIEpeMEHHOH,
YHCIIO KOPHEW JTMHEWHOTO ypaBHEHUS, pellieHne IMHEHHBIX ypaBHeHU. CoCcTaBleHNe YpaBHEHUH IO YCIIOBHIO
3a1auu. PenieHre TEKCTOBBIX 3aa4 C IIOMOLIbIO ypaBHEHUN. JIMHETHOE ypaBHEHME € IBYMS IEPEMEHHBIMU U €TI0
rpaduk. Cucrema JAByX JIMHEMHBIX YPaBHEHHUI C IBYMS IepeMEeHHbIMU. Pemenne cuctem ypaBHeHui criocoboM
nosacTaHoBKH. [IpuMeps! pernieHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO cucTeM ypaBHeHui. dynkiuu KoopauHnara Touku
Ha npsAMoil. YncnoBele MpoMexXyTKU. PaccTosiHre MexX Ty JByMs TOUKaMH KOOpAMHATHOW npsiMoi. [IpsimoyronbHas
cucremMa koopauHat, ocu Ox u Oy. Abciycca 1 OpAMHATa TOYKH HAa KOOPAWHATHOW IUI0cKoCcTH. [IpuMeps! rpadukos,
3ajaHHbIX popmynamu. Urenue rpadukoB peanbHbIX 3aBucumoctei. [Tonsrue dynkuuu. ['paduk GyHkmm.
CaoiictBa pynkuuii. Jluneitnas gpynkuus, e€ rpaduk. I'paduk pyrkuuu y = |x|. I'paduyeckoe perieHne TMHSHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Uwucna u Berancienns KaapatHeiii kopenbs u3 yucia. [lorstre o0 uppanronansHoM grcie. [lecsituanbie
NpUOIMKEHUS HppalMOHAIBHBIX yuces. CBoicTBa apupMeTHUECKUX KBAAPATHBIX KOPHEH U MX IPUMEHEHHE K
peoOpa30BaHMIO YHCIOBBIX BEIPAKEHHH U BRIYMCICHHUSIM. JleiicTBuTenbHbIe yrcia. CTerneHs ¢ IelbIM IoKa3aTeieM 1
e€ cBoiicTBa. CTaHmapTHas 3anmuch yncia. Anredpanyeckue BelpaskeHuss KBaapaTHell TpEXUIIEH, pa3IoKeHUe
KBaJpaTHOTO TpEXWICHA Ha MHOXKUTENH. AnreOpandeckas 1podb. OCHOBHOE CBOWCTBO aureOpandeckon Ipoou.



CrnoyxeHue, BEIUMTaHIE, YMHOXKEHUE, JIEICHNE anre0panyeckux qpodel. PanmoHansHbie BEIpaXeHUS U UX
npeoOpazoBaHue. Y paBHEHUS U HepaBeHCTBa KBanpaTtHoe ypaBHeHUe, (popMyia KOpHEH KBapaTHOTO YpaBHEHUSI.
Teopema Bueta. Pemenne ypaBHeHUH, CBOISIIAXCS K TUHEHHBIM U KBaaApaTHRIM. [IpocTeiimme npobHo-
pammoHanbpHbIe ypaBHeHUs. | padudeckas nHTEpIpeTanus ypaBHEHUH ¢ ABYMS IEPEMEHHBIMA U CHCTEM JIMHEHHBIX
YpaBHEHHH ¢ IByMs IepeMeHHBIMU. [[puMephI pelieHus: CUCTEM HEIMHEHHBIX YPaBHEHUH C IBYMS MTEPEMEHHBIMH.
Pemmrenne TekCcTOBBIX 3amad anredbpandeckuM crmoco0oM. UrciioBble HEpaBEHCTBA U UX CBoMcTBa. HepaBeHCTBO C
OJIHOM mepeMeHHOU. PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEHHbIEC HEPABEHCTBA C OAHON NepeMeHHOM. CHUCTeMBI
JIMHEHHBIX HEPABEHCTB C OAHOHN nepeMenHol. Oynkimu [lonarue pynkumuu. O01acTh ONpeaeTIeHIS 1 MHOXECTBO
3HaueHni GyHKun. CriocoOs! 3amanus Gpyakunit. ['paduk Gyakum. Urenne cBOWCTB GyHKIHMU TIO €€ TpaduKy.
[Tpumeps! rpadukoB GYHKIMN, OTPAKAIONINX PEabHBIC MPoLecchl. DYHKITUH, OMUCHIBAIOIINE IPSIMYIO U 00PaTHYIO
MPOTOPITUOHATBHBIC 3aBUCUMOCTH, WX rpaduku. OyHkmmny=x2,y=x3,y =x, y=|X|. T'paduueckoe perieHne
YPaBHEHUM U CUCTEM yPaBHEHUM.

9 KJIACC

Yucna u BeruucieHus PanronanbHble Yncia, HppaloHaIbHbIC YHCIa, KOHEYHBIE B OECKOHEUHBIE IECATUIHBIC
IpoOu. MHOXKeCTBO AEHCTBUTEIIBHBIX YHCEIN, ACHCTBUTENLHBIC YUCIIA KAK OECKOHEUHBIE IECSITUUHbIE Apoou. B3aumuo
OJTHO3HAYHOE COOTBETCTBHE MEX/1y MHOXKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHON mpsiMoi. CpaBHEHHE
JCHCTBUTEIBHBIX YUCEN, apu(MeTHIECKUE NIEHCTBUS C ACHCTBUTEIBHBIMU YUCIaMU. Pa3Mepbl 00bEKTOB
OKPY’KaroIlero MUpa, JUINTENbHOCTH MIPOLIECCOB B OKpYyXkaromeM Mupe. [IpubnmkEénHoe 3HaUCHNE BETUYUHBI,
TOYHOCTH NMpuOIKeHus. Oxkpyrienue yncen. [[pukuaka u oneHka pe3ylbTaToB BEIYMCICHUH. Y PaBHEHUS U
HepaBeHcTBa JIuHeliHoe ypaBHeHue. PelieHre ypaBHeHH, CBOASIIMXCA K TMHEHHBIM. KBagpaTHOe ypaBHEHUE.
Pewienne ypaBHeHMH, CBOIAIIMXCS K KBaAPATHBIM. bukBaapaTHoe ypaBHeHHUE. [IpuMepsl pelieHns ypaBHEHUI
TPEThEH U YeTBEPTOH CTENCHEH Pa3IoKeHUEM Ha MHOKUTEIU. Pelienue poOHO-pallioHaIbHBIX YPaBHEHHI.
Pemienue TeKCTOBBIX 3aa4 aaredpanyecKuM METOIOM. Y paBHEHHE C IByMs IEPEMEHHBIMU U ero rpaduk. Pemenue
CHUCTEM JIBYX JIMHEIHBIX ypaBHEHUH ¢ ABYMs epeMeHHBIMU. Penienne cuctem AByX ypaBHEHUH, OJJHO U3 KOTOPBIX
TUHEWHOe, a APyTroe — BTOPoi creneHu. [ padndeckast HHTEpIIpeTanys CUCTEMbI YPaBHEHUH C IBYMsI TEPEMEHHBIMH.
Pemenne TekcTOBBIX 33124 anredpandeckuM crioco0oM. YncaoBble HEpaBeHCTBA U UX CBOWCTBA. PemeHne TMHEHHBIX
HEPaBEHCTB C OJJHON NepeMeHHOM. PelieHne cucteM TMHEWHBIX HEPABEHCTB C OHOI nepemMenHoil. KBanparHbie
HepaBeHCTBa. | paduueckast HHTEpIpPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs llepeMeHHbIMU. DyHKINU
Keanpatnunas ¢hynknus, e€ rpaduk u cBoiictsa. [lapabosa, KoopAWHATEI BEPIIMHBI ApabOIIbl, 0Ch CHMMETPHH
napaGosl. I'paduku Gynkumit: y = £x, y = Ax+ b, y=£x,y =x 3,y ="x, y = |x|, u ux coiicrsa. Ynciossie
MOCIIEA0BATENBHOCTH U porpeccuu IIoHsATHE YMCIIOBOH MOCIEN0BATENBHOCTHU. 3aJaHHAE TIOCIE0BATEIbHOCTH
peKyppeHTHO# hopmyoit u hopmMyIioii n-ro wieHa. ApupMeTHIECKas U reoMeTpruecKkas nporpeccun. ®opmyiisl n-
o 4JeHa apu(PMETHUECKON 1 FeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N WIECHOB. M300paskeHne 4JIeHOB
apu(MeTndecKol ¥ TeOMETPHUYECKON MTPOTPECCHI TOUKaMU Ha KOOPIUHATHOM MIOCKOCTH. JIMHEHHBINH 1
9KCIOHEHIUANBHBIN pocT. CII0XKHBIE IPOLIEHTH.

IF'EOMETPUA
7 KJIACC

HauansHble noHsTus reomerpun. Todka, psiMast, OTPE30K, Jyd. Yros. Bunpl yriioB. BepTukanbHble U CMEXKHBIE
yrasl. buccekrpuca yria. Jlomanas, MHOroyrosbHUK. [lapaniensHOCTs U NEPIEHANKYIISIPHOCTD MPSIMBIX.
Cummerpuunble Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETPUU. [IpruMepbl CHMMETPUH B OKPYKAIOIIEM MUPE.
OCHOBHBIE ITOCTPOEHHUS C MOMOIIBIO IUPKYJIS U TMHEeWKU. TpeyronsHuK. BeicoTa, Meanana, OuccexTpuca, ux
cBolicTBa. PaBHOOGIPEHHBIN U paBHOCTOPOHHUH TpeyroisHUKH. HepaBeHcTBO TpeyronbHuKka. CBONHCTBA U IPU3HAKA
paBHOOeApeHHOr0 TpeyroapHuKa. [Ipu3Haku paBeHCTBa TPEyroabHUKOB. CBOMCTBA M MPU3HAKY NapalIeIbHBIX
npsambIXx. CymMma yrioB TpeyronbHHKa. BHenHue yrisl TpeyronpHuKa. [IpsaMoyronsHblil TpeyroiabHUK. CBONCTBO
MEJIMaHbl IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, POBEAEHHOM K T'MIIOTEHY3€. I[pu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TpeyroiabHUKOB. [IpsiMoyronsHBIN TpeyroasHuK ¢ yrioM B 30°. HepaBeHCTBa B reOMETPHUM: HEPABEHCTBO
TPEyrojbHUKa, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa 0 OOJIbIIEM YIiie U OOJIbIIEH CTOPOHE TPEYTOJIbHHKA.
IIepnenaukyinsp u HakinoHHas. ['eomeTpudeckoe MecTo ToueK. buccekTpuca yria U CepeJMHHBIA IEPIEHANKYIISP K
OTpE3KY Kak reoMeTpuieckne Mecta Touek. OKpy>KHOCTb U KpPYT, XOp/ia U IMaMeTp, UX CBOWCTBA. B3aumHoe



pacmojoXeHre OKpY>KHOCTH U psiMoii. KacaTenpHas u cekymas K OKpyXKHOCTH. OKpYKHOCTB, BIIMCAHHAS B YTOJ.
Brncannas u onricaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetripéxyroapHuku. [TapamienorpamMmm, ero Npu3HaKy U CBOKMCTBA. YacTHBIE Clydyad MapaieaorpaMMOB
(TIpAMOYTOIBHHK, pOMO, KBaIpaT), MX MPU3HAKH U CBOWCTBA. Tpamnenns, paBHOOOKas Tpamels, e€ CBOUCTBA H
npusHaku. [IpsimoyronbHas Tpanenus. Merto] yaBoenus: meauansl. Llentpanbhas cummerpus. Teopema Daneca u
TeopeMa O IPOTIOPIIHOHAIBHBIX OoTpe3kax. CpenHne IMHUH TPeyroidbHAUKA U Tparernun. LleHTp Macc TpeyronpHuKa.
[Nopo6ue TpeyronbHUKOB, K03 uuuent nogodus. [Ipusnaku nogodus TpeyronsHUKOB. [Ipumenenue mogooust mpu
pelIeHny npakThIeckux 3aaa4d. CBoicTBa TUIOMmaei reoMeTpudeckux Guryp. GopMyItsl s IO
TpeyroJbHHKA, TapajuiejorpaMmma, pomoOa u Tparenui. OTHOIIeH:e TUIoMaaei mogooHeIxX ¢puryp. Berancienne
TIOINAAeH TPEYTroJIbHUKOB M MHOTOYTOJIbHUKOB Ha KieTdyaTol Oymare. Teopema [Tudaropa. [lpumenenue TeopeMsl
[udaropa mpu pemreHnn npaxkTUIecKux 3aaa4d. CHHYC, KOCHHYC, TAHTE€HC OCTPOTO yTJIa MPSIMOYTOJIEHOTO
TpeyroiabHuKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAeCTBO. Tpuronomerpuieckue GyHkuu yrios B 30°, 45° u 60°.
BrincanHeie ¥ IEHTpabHBIE YIIIBL, YTOJ MEXKIY KacaTeIbHOH U XOPAOH. YTIIbI MEXIY XOpAaMU U CEKYIIMMHU.
Bnucannsie u onvcaHHbIE YETHIPEXYTONBHUKY. B3anMHoe pacnosnoxeHue JByX okpykHocTeil. Kacanue
OKpykHOCTei. OOIIre KacaTenbHbBIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, Kocunyc, TaHredc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKACCTBO. DOPMYIIbI IPUBEICHUSA.
Pemenue TpeyronbHukoB. Teopema KOCUHYCOB U TeopeMa CHHYCOB. PerieHre npakTH4ecKux 3a1ad ¢
UCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TeopeMbl cHHYCOB. [IpeoOpazoBanue nonodus. [loqobue cooTBETCTBEHHBIX
3J1IeMeHTOB. Teopema o MPOU3BEAECHUH OTPE3KOB XOP, TEOPEMBI O IPOU3BEIEHHH OTPE3KOB CEKYIINX, TeopeMa 0
KBajpaTe KacaTenbHoi. Bektop, AmnHa (MOyJib) BEKTOpa, COHAIIpaBJIEHHbIE BEKTOPHI, TPOTHUBOIIOJIOKHO
HampaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpaLlui HaJ BeKTopaMH. Pasnoxenue
BEKTOpA IO IBYM HEKOJTMHEapHbIM BekTopaM. Koopaunatel BekTopa. CkalisipHOE POU3BEAECHNE BEKTOPOB,
[IPUMEHEHUE JJI HAXOXKICHUS JUIMH U YIUIOB. JIeKapTOBBI KOOPJAUHATHI HA INIOCKOCTH. Y paBHEHMSI IPSIMOM U
OKpPY>KHOCTH B KOOpAMHATAX, IEpeceUeHre OKPY>KHOCTEH U MPSAMBIX. MeTO] KOOPAUHAT U €T0

npumenenue. [IpaBunbHpIe MHOTOYTroJIbHUKH. J[TMHA OKpYXHOCTH. ['pagycHas 1 paguaHHas Mepa yriia, BIYMCIICHHE
JUIMH OyT OKpy>kHOcTed. Ilnomane kpyra, cekTopa, cerMenTa. J|BHKeHus MII0CKOCTH U BHYTPEHHHE CUMMETPUHI
¢uryp (anemenrtapusie npeacrasinenus). [lapamnensHsiit nepenoc. [loBopor.

BEPOATHOCTDb U CTATUCTHKA
7 KJIACC

[IpencraBienue qaHHBIX B BUAE TaOIUL, JUarpamMm, TpaguKoB. 3amoiHeHHE Ta0IUL, YTEHHE U IIOCTPOCHHUE UarpaMmm
(cTonMOMKOBBIX (CTOMOUYATHIX) U KPYTOBBIX). UTeHne rpadkoB pealbHBIX mporeccoB. V3BneueHne nHpopMalmu u3
JarpamMM U TaOJInI, UCTIOJIb30BaHNE W MHTEPIIpeTalys JaHHbIX. OnucaTeNbHas CTATUCTHKA: CpEeIHEe
apugmeTriecKoe, MelMana, pa3mMax, HauOoJbllee 1 HaMMEHbIIee 3HaueHUsI Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
ciryqaiiHoi n3MeHYnBOCTH. CiydaliHBIN 3KCTIEpUMEHT (OTIBIT) U ciy4aitHoe coObITHe. BeposaTHocTs 1 yacToTta. Poib
MAJIOBEPOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPHPO/IE U B 00IecTBe. MOHETa U UIpaibHas KOCTh B
Teopuu BepositHocTell. ['pad, BepmmHa, pedpo. Ctenens BepinHbl. Ynciio pédep 1 cyMMapHasi CTEIIeHb BEPIIVH.
[pencrasnenue o cesazHocTu rpada. Llenu u nuxiel. [lytu B rpadax. O0xon rpada (sitiepos nyth). [Ipencrasienue
00 opueHTHpOBaHHOM rpade. Peienue 3a1a4 ¢ moMoIipo rpados.

8 KJIACC

[IpencrasieHre TaHHBIX B BUJIE TaOMII, AMarpaMM, TpagukoB. MHOKECTBO, 2JIEMEHT MHOKECTBA, ITOJMHOKECTBO.
Omnepariu HaT MHOKECTBAaMH: 00BEANHEHHE, TTepecedeHre, AornoHeHrne. CBOMCTBA ONeparyii HaJl MHOKECTBAMH:
MEPEeMEeCTUTENILHOE, COYETATENbHOE, paclpeeTuTeIbHOe, BKIFOUeHUs. Vcronbp30Banue rpaguueckoro
MPEJICTaBJICHUS] MHOXKECTB JIJIsl ONTMCAHUSI pEeAJIbHBIX MIPOLIECCOB U SIBJICHUM, pU pelieHnuu 3aaa4. MamMepenue
paccenBaHMs JaHHBIX. J{Ucniepcus U cTaHAapTHOE OTKIOHEHUE YUCIIOBBIX HA0OPOB. JlmarpaMMa pacceuBaHMsL.



DneMeHTapHbBIE COOBITHS CydaiHOro omnbita. CitydaliHbie cOObITHS. BeposaTHOCTH cOOBITHI. OIBITHI C
PaBHOBO3MOXXHBIMU 3JICMEHTaPHBIMU COOBITHSIMH. CTy4aiiHbIi BEIOODP. CBsI3b MEXKy MATOBEPOSTHBIMU U
MPaKTUYIECKH JIOCTOBEPHBIMH COOBITHSIMU B MPUPOJIE, 00IecTBe U Hayke. JlepeBo. CBoCTBA JIepEBhLEB:
€MHCTBEHHOCTH MYTH, CYIIECTBOBAHHUE BUCSYEH BEPIINHBI, CBSI3b MEX/Ty YMCIOM BEPIIHUH U dncioM pédep. [IpaBmio
yMHOXeHHS. Penienue 3aaa4 ¢ momonisio rpados. [IpoTuBomnonoxueie coObiTus. Juarpamma Ditnepa. O0beauHeHNE
1 epecevenne coobIThil. HecoBMecTHbIe coOBITHS. DOpMyIa CIIOKEHUS BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
[paBuno ymHoxenwus. HezaBucumsbie coObitus. [lpeacraBneHue sSKcriepuMeHTa B BUJIE iepeBa. Pemenue 3a1ad Ha
HaX0XJIEHHE BEPOSITHOCTEH C TIOMOIIBIO JepeBa CIIydaifHOro SKCIIEpUMEHTa, JuarpaMm JDujepa.

9 KJIACC

[IpencraBienue qaHHBIX B BUE TaOIMLl, 1uarpamm, rpadMKoB, HHTEpIIpeTanys AaHHbIX. UTeHue u mocTpoeHue
TaOJHIL, AUarpaMM, rpa)uKoB Mo peailbHbIM AaHHBIM. [lepecTanoBku u gakropuan. CoueTaHus U YUCIO COYCTAaHHH.
Tpeyronpank [lackans. Pemenne 3aqad ¢ ucmonb30BaHueM KOMOMHATOpUKH. ['eoMeTprdeckast BEpOATHOCTb.
Cay4aiinblii BEIOOp TOUKH U3 (QUTYPHI Ha TNIOCKOCTH, U3 OTPE3Ka U U3 AyTU OKpykHOCTH. VcnbiTanue. Ycmex u
Heynaya. Cepust MCTIBITaHMIA A0 mepBoro ycrexa. Cepust ucnisitannii bepuyinu. BepositHocTr coObITHH B cepun
ucnbeiTanuil bepuymnu. CrydaiiHas BeIMYUHA U paclpeiesieHue BEpOSITHOCTEH. MareMaTnyeckoe 0KUJaHue 1
AUCTICPCHUs. HpI/IMepBI MAaTEMAaTUYCCKOI'0 OKMJAHUA KaK TCOPETUIYCCKOI'O CPCAHCTO 3HAYCHHN A BCIIMYNHBI.
MareMaTuyecKkoe OXUIaHUE U JUCTIEPCHS] CTy4aliHON BEIHYMHBI «YUCIIO YCIIEXOB B CEPUM UCTIBITAHUIN bepHysimy.
[onsitue o 3akoHe OoNbIIUX YKcel. Vi3MepeHre BepoSTHOCTEH ¢ MOMOIIBIO YacTOT. Poiib U 3HaYCHHE 3aKOHA
OOJBIINX YHCEI B IPUPOJIE U OOIIIEeCTBE

HNPEAMETHBIE PE3YJIBTATBI

IIpeaMeTHBbIE pe3yJIbTAThl OCBOCHHS NPOrPaMMbl y4eOHOro Kypca «MareMaTuka) K KOHIY 00y4yeHHs B 5
kJacce: Yucna u Beruucnenus. [ loHMMaTh 1 IpaBUIIBHO YIOTPEOJISITH TEPMUHBI, CBS3aHHBIE C HATYPAILHBIMU
YHCIaMU, OOBIKHOBEHHBIMU M JECATUYHBIMU ApoOsMu. CpaBHUBATh U YIIOPSA0UYMBATH HATYPaIbHBIE YHCIA,
CpaBHHMBATH B MPOCTEHIINX CITy4asx OOBIKHOBEHHBIC APOOH, AecATHYHBIE JpoOu. COOTHOCHTH TOUKY Ha
KOOPAWHATHOMU (YMCIIOBOI) MPSIMOM ¢ COOTBETCTBYIOIINM €l YMCIIOM M M300paskaTh HATYypabHBIC YHCIIA TOYKAMH Ha
KOOPAWHATHOU (YMCIIOBOM) NpsiMOi. BhImonHATs apudmeTrdeckne NeHCTBUS C HATypaIbHBIMU YUCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B MPOCTEHIINX CIIydasX. BHIMOIHATE MPOBEPKY, MPUKHUIIKY PE3YIIbTaTa BEIYUCICHHH.
OxpyrisiTh HaTypalibHbIE Yicia. Pemenne TeKCToBbIX 3a1a4. PemaTth TeKCcToBbIE 3a1a41 apu(METHIECKUM CIIOCOO0M
U C TIOMOII[bIO OPraHU30BAHHOTO KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BapHaHTOB. Pemarts 3a1aun, copepxarine
3aBHCHMOCTH, CBSI3BIBAIOIINE BEIMUNHBI: CKOPOCTh, BPEMSI, PACCTOSIHHE, IIeHa, KOTNYECTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKHe 3alMCH, CXEMBbI, TAOIUIIbI, 0003HAYCHNUS IPH pelieHnH 3a1a4. 11onbp30BaThcss OCHOBHBIMU
€MHUIIAMHU U3MEPEHUS: [IeHbI, MAaCChl, PACCTOSHUS, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €IMHUIIBI BETUYHHBI Yepe3
npyrue. 3Bnekars, aHATM3UPOBATh, OLICHUBATh HHPOPMALMIO, IPEACTABICHHYIO B TA0IHUIIE, HA CTOJI0UATON
JyarpaMMe, HTHTEpIpeTUPOBaTh NIPEACTaBICHHbIE JaHHBIE, HCIIOIb30BaTh JaHHBIE IIPHU pelleHnN 3ana4d. Harnmaanas
reomeTpus [lomp30BaThCs reOMETPUYECKUMH MOHATHIMHU: TOUKA, IPAMasi, OTPE30K, JIy4, yroil, MHOTOyTOJIbHHUK,
OKPYKHOCTb, KpyT. II[puBOANTE IpUMEpHI 00BEKTOB OKPY>KAIOIIEro MUPa, UMEIOMNX (HOpMY U3yUIEHHBIX
reomerpuueckux puryp. Mcrnons30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIJIaMH: BEPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAaMH: YT0JI, BEPIIMHA, CTOPOHA, JUAarOHaIb, C OKPYXHOCTBIO: PaJuyc, Auamerp, ueHTp. M3o0paxars
W3y4YCHHbIE TeOMeTpHUYEeCKHEe PUTyphl Ha HETMHOBAaHHOW U KJIETYATON OyMare ¢ MOMOIBIO IIUPKYJISl U JIMHEHUKH.
Haxoauts 1yiMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIBIO TMHEWKH, CTPOUTH OTPE3KH 33 JaHHON
JUIMHBI; CTPOUTH OKPYXKHOCTB 33JaHHOTO paauyca. Mcrnoap30BaTh CBONCTBA CTOPOH U YTJIOB IPSIMOYTOJIbHHKA,
KBajpaTta Ui X MOCTPOEHUS, BRIYMCICHHS IOl U TEPUMETpa. BoHucIsTe mepuMeTp 1 TUIoImaas KBaapaTa,
MPSIMOYTOJILHUKA, QUTYP, COCTABICHHBIX U3 MPSMOYTOJBHUKOB, B TOM YUcClie PUTYD, H300paKEHHBIX HA KIIETYATOM
Oymare. [1o1p30BaThCsI OCHOBHBIMH METPHUYECKHMH €IMHULIAMH U3MEPEHUs! JUINHBI, IUIOMIAAN; BBIPaXKaTh OJHH
€IMHUIIBI BETMYMHBI Yepe3 Apyrue. Pacro3naBaTs napajmienenumne], Ky0, NCIOIb30BaTh TEPMHHOIOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUs, HAXOJUTh U3MEPEHUS apajuleenunena, Kyoa. Beruncnare 00b€M Kyba, mapaienenumnena
T10 3aJaHHBIM W3MEPEHUSAM, TT0JIH30BATHCA EAMHUIIAMH U3MepeHHs 00bEéMa. PemaTs HecI0XKHBIE 331a9U Ha U3MEPEHHE
FEOMETPHUYECKUX BEIMUUH B MPAKTUYECKUX CUTyalHsX.



IIpeaMeTHbIe pe3yabTaThl 0CBOECHUSI IPOrPaMMBbI Y4eOHOT0 Kypca «MaTeMaTHKa» K KOHIY 00y4eHusi B 6
KJiacce: Ynca v BEIYUCIICHUS 3HATh W MOHUMATh TEPMUHBI, CBSI3aHHBIC C Pa3IMYHBIMU BUAAMH YHCEI U CIIOCO0aMuU
WX 3aIACH, TIEPEXOIUTH (€CITH 3TO BO3MOYKHO) OT OJHOM (POPMBI 3amuicH urcia K Apyroi. CpaBHUBATE U
YHOPSI0YHMBATH IEJIbIE YUCIIa, OOBIKHOBEHHBIE U JIECITHYHBIE APOOH, CPAaBHUBATH YUCIIA OJTHOTO U PAa3HBIX 3HAKOB.
BrImosnHsaTh, coueTas yCTHBIE ¥ MMChbMEHHBIE TPUEMBI, apU(METHUCCKUE TCUCTBUS C HATYPAIbHBIMH U IICITBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U AECATUIHBIMHU IPOOSMH, TTOJIOKUTENbHBIMH U OTPHUIIATENbHBIMH YUCIaMU. BRIaucsaTh
3HAUCHHUS YUCIIOBBIX BBIPAKCHUM, BBHITTOIHSITH PUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUN, BBITIOTHSTh
MPeoOpa30BaHUs YUCIIOBBIX BBIPAXKCHUH HA OCHOBE CBOMCTB apu(hMeTHIeCKUX JeHCTBHH. COOTHOCHTH TOUYKY Ha
KOOPJMHATHOM MPSIMON C COOTBETCTBYIOIIUM €i YHCIIOM M M300paKaTh YMCIIa TOYKAMHU Ha KOOPAMHATHOM MPSIMOH,
HaxoJIUTh MOAYIb uncia. COOTHOCUTH TOYKHU B MPSIMOYTOJIEHOM CUCTEME KOOPAUHAT C KOOpAUHATAMU 3TON TOYKHU.
OKpyTIIATH TeIble Yiciia U JeCATHIHbIe APOOH, HAXOIUTh MPUOIIKEeHUs yrcel. YncnoBeie 1 OYKBEHHBIE BHIPAKCHHS
[NonuMats 1 ynorpeOasaTh TEPMHUHBI, CBSI3aHHBIC C 3aITUCHIO CTETICHU YMCia, HAXOAUTh KBapaT U Ky0 uucia,
BBIYHUCIIATH 3HAUECHUSI YUCIIOBBIX BRIPAXKCHUH, copepxamux cteneHu. [1oap30BaThCs MpU3HAKaMU IETUMOCTH,
packiansBaTh HATypalbHBIC YHCIIA Ha IPOCThIE MHOXKHATENH. [1071p30BaThCSI MACIITA0OM, COCTABIIATH IPOTIOPIIHA U
oTHoIeHus. M croib30BaTh OYKBHI JIsi 0003HAYCHUS YHCEN TIPH 3aMCH MATEMAaTUICCKUX BBIPAKCHUH, COCTABISAThH
OyKBEHHBIE BBIpKEHUS U (HOPMYITbI, HAXOAUTh 3HAYEHNST OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISII HEOOXOANMEIE
MTOJICTAHOBKH | TIpeoOpa3oBanns. HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA. PellieHne TeKCTOBBIX 33124
Pemmate MHOTOIIIArOBBIC TEKCTOBBIC 3314l apU(PMETHUSCKUM CIIOcOOOM. Periats 3a71a4u, CBsI3aHHBIE ¢ OTHOIICHUEM,
MPOTTOPITUOHATBHOCTHIO BEIMYHH, IPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 3379l Ha JpoOH 1 MPOIEHTHL. Pemrats
3a/1auu, COJEPKaIUE 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUIMHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE, IIeHa, KOTUYECTBO,
CTOMMOCTB, IPOM3BOIUTENEHOCTD, BpeMsl, 00bEMa paboThI, HCITONB3Ys apu(MeTHIECKHEe TeUCTBHUS, OIIEHKY,
MIPUKUJIKY, TIOJTH30BAThCA €AMHAIIAMHU H3MEPEHUSI COOTBETCTBYIOIINX BenIrH. COCTaBIATh OyKBEHHBIE BRIPAKCHUS
0 YCJIOBUIO 3ajauu. V3Biekatbh nHGOpMAIUIO, IPESACTABICHHYIO B TA0JINIIAX, HA IMHEHHOH, CTOJIOUATON WK
KpyrOBOH Auarpammax, MHTEpIpPETUPOBATh NPEACTaBICHHbIE JaHHBIE, UCIIOJIb30BATh TaHHBIEC IPU PEILICHUHU 3a1a4.
[IpencraisiTe HHGOPMAIUIO C IIOMOIIBIO TAOJIHIIL, TIMHEHHON U cTOJIOUaTOM quarpaMmM. HarmnsaHas reomeTpust
[IpuBOUTH IPHUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, IMEIOIINX (HOPMY H3yUSHHBIX TEOMETPUIECKUX TUIOCKUX U
MIPOCTPAHCTBEHHBIX (PUTYp, TPHUMEPHI PABHBIX U CHMMETPUYHBIX GUryp. M300paXkaTh ¢ TOMOIIBIO IAPKYJIS, THHEHKH,
TPaHCIOPTHPA HA HEJIMHOBAHHOM M KJIeTYaTON Oymare u3ydeHHbIE TNIOCKUE TEOMETPUYECKUE (PUTyphI U
KoH(UTYypanuu, ciMMeTpudHbIe GUryphl. [1011630BaTHCS reOMETPUYECKUMH TIOHSATHSIME: PAaBEHCTBO QUTYD,
CUMMETPHSI, HCTIOIH30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CAMMETPUH, IIEHTP CUMMETPHH.
HaxonuTth BETWYUHBI YTIIOB H3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI 33 JaHHOM BEIMYUHBI,
[0JIb30BAThCS MIPU PELICHUH 3a/1a4 I'PaJyCHOM MEpOM yIiIoB, paclioO3HAaBaTh HA YepTekKaxX OCTPBIi, MPSIMOH,
Pa3BEPHYTHIN U TYNOU YIIibl. BEIYUCIATH JIMHY JIOMAHOMW, IEPUMETP MHOTOYT'OJIbHUKA, M0JIb30BaThCS €IMHUIIAMU
WU3MEPEHHUSI ITMHBL, BEIPAXKaTh OJTHU €AUHUIIBI U3MEPEHUA JUIMHBL Yepe3 apyrue. Haxoauts, UCnonb3ys 4epTEKHbIE
WHCTPYMEHTHI, pPACCTOSHUS: MEXKTY ABYMsI TOUYKAMHU, OT TOYKH JI0 TIPSIMOM, JUIMHY MYTH HA KBaJIPaTHOM CETKeE.
BoruucnsaTs miomanb GUryp, COCTaBICHHbBIX U3 MPSIMOYTOJbHUKOB, UCIIOJB30BaTh pa30MCHHUE Ha MPAMOYTOJIBHUKH,
Ha paBHBIe (PUTYPHI, JOCTPAUBAHKE JI0 IPSIMOYTOJILHUKA, TTOJIH30BATHCS OCHOBHBIMU €IMHUIIAMH N3MEPEHHSI
IJIOIIAIN, BBIPAXKATh OJHM SAMHUIIBI U3MEPEHHUSI IIJIOIIAIU Yepe3 apyrue. Pacro3HaBaTh Ha MOJEIAX U U300paKEHUAX
MUpaMuy, KOHYC, IAJINHIIP, UCTIOIB30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.
N3o06paxatp Ha KieT4aToi Oymare IpsMOYTOIBHBIN Mapaiieenune . Berauciars 00bEM MpsIMOYTOIIEHOTO
apajuiesenumnena, kyoa, mojip30BaThCsl OCHOBHBIMU SAMHHUIIAME H3MEpeHus1 00hEMa; PermaTs HecmoXKHbIe 3a7a9n Ha
HaxO0XXJICHHUE TEOMETPUICCKIX BEITUYHMH B MPAKTHIECKUX CUTYaIIHSIX.

IIpeaMeTHBIE pe3yJabTaThl 0CBOECHHS MPOrPaMMbI YUHeOHOT0 Kypca «AJjredpa» K KOHIY o0ydyeHusi B 7 Kjacce:
Uwcrna v BEIYUCIICHHS. BBIMTONHATE, cOUeTast yCTHBIC M MUCbMEHHBIC IPUEMBI, apu(hMETHIECKUES TCUCTBUS C
paIMoHaIbHBIMH YuciiaMi. HaxoquTh 3HaUYCHHUS YUCIIOBBIX BRIPAKEHUH, IPUMEHATh Pa3HOOOpa3Hble CIIOCOOBI U
MPUEMBI BBIYUCIICHHS 3HAUCHUH IPOOHBIX BBIPAKESHHI, COEPKAIIUX OOBIKHOBEHHEIE U JCCITUYHBIE IPOOH.
[lepexonuTh OT OHON (GOPMBI 3aMTUCH YUCEI K APYToi (Ipeodpa3oBbIBATH AECATUIHYIO IPOOs B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHUHYIO, B Y4CTHOCTU B OECKOHEUHYIO IECATUYHYIO Ipo0h). CpaBHUBATH M YIIOPSIOUYHNBAThH
pauuoHanbHbie uncia. OKpYIsITh Yncia. BIMOTHATE NPUKUAKY U OLUEHKY pe3yJbTaTa BEIUUCICHUHN, OLEHKY
3HAYEHUH YUCIIOBBIX BhIpaXK€HUM. BBITIOMHSTH AEHCTBUSI CO CTENEHSMHU C HaTypabHbIMU MTOKa3aTensiMu. [IpuMeHsaTh
MPU3HAKH IETUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX yncel. PemaTs npakTHKO-OpUEHTUPOBAHHbIE
3a/1ayu, CBA3aHHBIC C OTHOIICHUEM BEJIMYUH, NIPONOPIUOHATBHOCTHIO BETUYMH, IPOLICHTAMH, HUHTEPIPETUPOBATh



pe3yibTaThl peIIeH!s 3aja4 ¢ y4ETOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOIICTBaMM paccMaTpHBAaEMBbIX OOBEKTOB.
Anrebpanyeckue BelpaxeHus Mcnonp3oBats anredpandecKylo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
npoliecce ocBoeHusl yueOHoro Marepuana. HaxonnTs 3HadeHus: OyKBEHHBIX BBIPQKEHUH ITPU 33JaHHBIX 3HAYEHUIX
NEPEMEHHBIX. BBIMOIHATH MPeoOpa30BaHus LEI0r0 BHIPAKEHNS B MHOTOWIEH NIPUBEACHUEM ITOJOOHBIX CIaraeMblX,
pacKpeITHEM CKOOOK. BEIMOMHATE yMHOKEHHE OJJHOWIEHA Ha MHOTOWIEH M MHOTOYJICHa Ha MHOTOYJICH, TIPUMEHSITh
(bopMyIbl KBagpaTa CyMMBI U KBaaparta pa3HOCTH. OCyIIECTBISTh Pa30KEHNE MHOTOWICHOB HA MHOXKHTEIH C
MOMOIIBIO BBIHECEHUS 38 CKOOKH OOILEro MHOXKHTEIIS, TPYIINUPOBKU CIAaraeMbIX, IPUMEHEHUs (GOpMyIT
COKpamE&HHOro yMHOKeHHS. [IpuMeHsTs mpeoOpa3oBaHus MHOTOUICHOB [T PELICHUS Pa3InYHbIX 3a/1a4 U3
MAaTE€MAaTHUKH, CMEKHBIX [IPEAMETOB, U3 PEAIbHOM MPAKTUKU. VICIIOIB30BaTh CBOMCTBA CTENIEHEN ¢ HATypalbHBIMU
MoKa3aTesiMU sl TpeoOpa3oBaHus BIpaKEHUH. Y paBHEHHS U HEpaBeHCTBA PemaTh miuHeliHble ypaBHEHHUS C OTHON
NIEPEMEHHOM, IPUMEHSA PaBUiIa IEPEX0Aa OT UCXOAHOTO ypaBHEHUS K paBHOCHIbLHOMY eMy. [IpoBepsTs, sBisieTcst
JIM YKCTI0 KOpHEM ypaBHeHUs. [I[puMeHsTs rpaduueckue METObI P PELICHUH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.
[MoaGupate mpuMepHI Map YKUCeN, SBISIONIMXCS PELICHUEM JTMHEHHOTO YpaBHEHHUS C ABYMS mepeMeHHbIMH. CTpOUTH B
KOOPAMHATHON INIOCKOCTH IpayK JIMHEHHOT0 ypaBHEHUS ¢ ABYMsI IEPEMEHHBIMH, M0JIb3YsICh I'pad KoM, IPUBOAUTH
MpUMEPHI PeLICHUs YpaBHEHHS. Pemars ciucTeMbl IByX TUHEHHBIX YpaBHEHUH ¢ AByMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduuecku. COCTaBIATh U PELIATh IMHEHHOE YPaBHEHHUE WIINM CUCTEMY JIMHEHHBIX YPaBHEHHUH M0 YCIOBUIO 3a/1a4H,
HMHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4 MOIy4eHHbIN pe3ynbraT. PyHkiun M3o00paxars Ha
KOOPAWHATHOW TPSIMON TOYKH, COOTBETCTBYIOIIHIE 3aJaHHBIM KOOPJHHATAM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh
YHCJIOBBIE IPOMEXKYTKH Ha ajaredpandeckoM si3bike. OTMeyaTs B KOOPAMHATHOHN INIOCKOCTH TOUYKH T10 33JaHHBIM
KOOpAWHATaM, CTPOUTH rpaduku JIHHEHHBIX QyHKIMNA. CTponTh rpaduk QyHKINH y = [X|. ONHCHIBATH C TOMOIIBIO
(GyHKLUI U3BECTHBIE 3aBUCUMOCTH MEKAY BEIMUYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE, LIEHA, KOJIMYECTBO,
CTOMMOCTb, IIPOU3BOANUTENBLHOCTD, BpeMs, 00bEM paboTsl. HaxonnTs 3HaueHne QyHKINY 110 3HAYSHHUIO e€ apryMeHTa.
[Nonumarts rpaduyeckuii cnocod npeAcTaBIeHNs U aHANKM3a UHQOPMAINH, U3BJICKAaTh U HHTEPIIPETUPOBATH
WHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX MIPOLECCOB U 3aBUCUMOCTEH.

IIpenmeTHBIE pe3yabTAThI 0CBOCHHS MPOrPaMMBbI Y4eOHOT0 Kypca «Aaredpa» K KOHIy o0ydyeHus B 8 kiiacce:
Uucna v BerancieHus Mcnons30BaTh Ha4adbHbIE IPEICTABIECHUS O MHOYKECTBE JEHCTBUTENBHBIX YMCET IS
CpaBHEHHsI, OKPYTJICHUS M BEIYUCICHUHN, M300pakaTh AEHCTBUTENbHBIC YMCIIA TOYKaMHU Ha KOOPAMHATHOM MPSIMOM.
[IpumensTh NOHSATHE apUPMETHIECKOTO KBaAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHH, UCIIOJIB3YSl IIPH
HEOOXOIMMOCTH KaIbKYJISATOD, BHIOIHATE MPE0Opa3oBaHus BHIPAKECHUH, COJIEPKAIIMX KBaIPaTHBIE KOPHH,
WCTIONB3Ys CBOMCTBA KOpHEH. Mcnoap30BaTh 3amMycH OONBIINX M MAITBIX YUCEN C IIOMOIIBIO AECATHYHBIX APOOEH 1
creneHer uncna 10. Anredpandeckue BopakeHHUs. [IpUMEHSATH MOHATHE CTETIEHH C LIETIBIM IT0Ka3aTeIeM, BBIIOIHATh
npeoOpa3oBaHus BHIPAKEHHUH, COIEPKAIIX CTENICHH C [EJIBIM MOKa3aTesieM. BBITOTHATE TOXKIECTBEHHBIE
npeoOpa3oBaHMs PaMOHAIBHBIX BRIPAKEHUH HA OCHOBE NPABWJI ACHCTBHUIA HaJ MHOTOWIEHAMH U alnreOpandecKuMu
npoOsimu. PackiianpiBaTh KBaApaTHEIA TPEXWICH HA MHOXKHUTENH. [IpuMeHsATh TpeoOpa3oBaHus BRIPasKEHUH IS
pelIeHns Pa3uYHbIX 334 U3 MaTeMaTUKH, CMEKHBIX MPEAMETOB, U3 PEabHOM MPAKTUKHU. Y PaBHEHUS U
HepaBeHCTBa Pemrate InHeHbIe, KBaApaTHBIC YPABHEHUS U PAllMOHAIBHBIE YPABHEHNUS, CBOIAIIMECT K HUM, CHCTEMBI
JIBYX YpaBHEHUH ¢ JByMsl iepeMeHHbIMU. [I[poBOUTH MpOCTENIIINE UCCTIENOBAHNS YPABHEHUI U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHHEM IrpadUuecKuX NpeACTaBlIeHUH (YCTaHaBINBATh, UIMEET JIM ypaBHEHUE UJIM CUCTEMA
YpaBHEHUH pEIIEHUs, ECIIH HMEET, TO CKOJIbKO, U TIpoyee). [lepexonuTs OT cinoBecHOH (HOPMYIMPOBKU 331241 K €€
anredpandeckoil MOAETH ¢ TOMOIIBIO COCTABIICHHUS YPAaBHEHHUS WM CUCTEMBI YPaBHEHUH, HHTEPIIPETHPOBATD B
COOTBETCTBHH C KOHTEKCTOM 33J1a4M MOJIy4YEeHHBIN pe3ynbTaT. [[puMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB IS
CpaBHEHHsI, OIICHKH, PellIaTh JHHEHHbIC HEPABEHCTBA C OJIHON TIEPEMEHHON M UX CHCTEMBI, JIaBaTh rpaduIecKyro
WJUTFOCTPALIMIO MHOXKECTBA PEIICHNUI HEPABEHCTBA, CUCTEMbI HepaBeHCTB. DyHkuyu [lIoHMMaTh U UCIOIB30BATH
(YHKLIMOHAIBHBIE TIOHSTHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUEHHSI), OTIPEIENATh 3HaUeHHEe PYHKIHH 1O
3HAYEHUIO apryMeHTa, ONpeIelisiTh CBoMCTBa QyHKIMK 110 €€ Tpaduky. CTpoUTh rpauKu dJIeMEHTapHBIX QYHKIUH
BUxa: Yy =Ax,y=x2,y=x3,y=1\x, y=|x|, OmHCHIBATH CBOICTBA YHCIOBOI (YHKLHH 110 e& rpaduKy.

IIpenMeTHBbIE pe3yabTAaThl 0CBOECHHS MPOrPaAaMMBbI Y4eOHOr0 Kypca «AJiredpa» K KOHIy 00yueHus B 9 Kiacce:
UYucna u BeranciieHust. CpaBHUBATh U YIOPSAJOYMBATE PAllHOHATIBHBIE U HPPALOHATILHBIE YiCTa. BRIMOTHAITE
apuMeTHIecKre IeHCTBUS ¢ PalMOHAILHBIMHU YHCIIAMU, COUETast yCTHBIE U TUCbMEHHbIE TPUEMBI, BBITOJIHATD
BBIYHCIICHHA C UPPAMOHATFHBIMA YuciIamMu. HaxoanTs 3Ha4eHNs CTeTeHEeH ¢ LEIbIMHU IMOKa3aTesIMH U KOpHEH,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BhIpaKeHUH. OKPYTISTh AEHCTBUTEIBHBIC YMCIIA, BBIIOIHAT NPUKUAKY pe3ybTaTa



BBIYMCIICHUM, OLIEHKY YHCIIOBBIX BhIpaXXEHUN. YpaBHEHUS U HEpaBEeHCTBA PelllaTh TMHEWHbIE U KBaJIpaTHbIE
YpaBHEHUS, YPaBHEHUS, CBOJIAIINECS K HUM, IPOCTEHIIINE TPOOHO-palliOHATbHBIC YPaBHEHUS. PeliaTh CUCTEMBI IBYX
JTUHEWHBIX ypaBHEHUH ¢ ABYMS IEpEMEHHBIMU M CUCTEMBI ABYX YPaBHEHUH, B KOTOPHIX OJTHO ypaBHEHHE HE SBISIETCS
TUHEHHBIM. PemaTh TeKCTOBbIE 33/1a9H aNTre0pandecKuM CII0COOOM C TIOMOIIBIO COCTABICHUS YPAaBHEHHS WITH
CHUCTEMBI IBYX YpaBHEHUH C NByMs nepeMeHHbIMU. [IpoBOUTE pocTeiiiye uccae0BaHus YpaBHEHUN U CUCTEM
YpaBHEHWH, B TOM YHCIIE C TPUMEHEHNEM TpadUIecKuX MpeacTaBiIeHn (YCTaHABINBATh, UIMEET JIN YPaBHEHHE WIIH
CHUCTEMa YpaBHECHUM PEIICHHUs, ECIIH UMEET, TO CKOJILKO, U Mmpouee). Pemarh TuHeliHbIe HepaBeHCTBA, KBaAPaTHBIC
HEPaBEHCTBA, N300paXKaTh PEIICHUE HEPABSHCTB HA YMCIOBOM MPSMOIA, 3aITUCHIBAThH PEIICHUE C IIOMOIIHI0 CHMBOJIOB.
Pematp cucTembl THHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAOIINE KBAAPATHOE HEPABEHCTRBO,
M300paxkaTh PelIeHUE CUCTEMBI HEPAaBESHCTB HA YHCIIOBOM MPSMOIA, 3aITUCHIBAThH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.
Hcnons30BaTh HEpaBeHCTBA MPH PEIICHUH pa3IndHbIX 3a1a4. OyHkrwm Pacnio3sHaBaTs GyHKIINN H3YYEHHBIX BUIOB.
INoka3piBaTh CXEMaTHYECKH PACIIOIOKEHUE HAa KOOPAWHATHOW TUNIOCKOCTH TpaQuKOB QYHKIMIA BUaa: y = £X, Y = £oX
+b,y=hx,y=ax2+bx+c,y=x3,y=1x,y= x| B3aBHCHMOCTH OT 3HaYCHNI KO>QDHUINEHTOB, OMICHBATH
cBoiicTBa (hyHKIMI. CTPOUTH M U300paXKaTh CXeMAaTUUYCCKH IpaduKK KBaIpaTUIHBIX (DYHKIUH, ONIMCHIBATH CBOHCTBA
KBaJpaTHIHBIX QPyHKIWH 10 uX rpadukam. PacroznaBaTs KBaApaTHIHYIO QYHKINIO 1O (popMyIie, IpUBOANUTH
MpUMEPHI KBaJpaTHYHBIX QYHKIUH U3 peanbHON )KU3HHU, QU3UKH, TeOMETpUH. YNCIOBbIE OCIEA0BATEILHOCTH H
nporpeccun PacriozHaBaTh apupMETHUECKYIO H TEOMETPUIECKYIO MTPOTPECCHH TIPH Pa3HBIX CIIOCO0axX 3aaHMs.
BEIMONHATS BEIYMCIIEHHS C UCIIOIB30BaHUEM (POPMYII N-TO WieHa apru(pMETHUECKON H TEOMETPHYECKOI! ITporpeccuii,
CYMMEI IIEPBBIX N YICHOB. I/I306pa)KaT]) YJICHBI ITIOCJICA0OBATCIBHOCTH TOYKAaMHM Ha KOOpHHHaTHOﬁ MI0CKOCTH. Pemars
3aJla4d, CBSA3aHHBIE C YNCIIOBBIMH MOCIIEAOBATENILHOCTSAMH, B TOM YHUCIIE 33]]a91 U3 pealbHOM JKU3HH (C
WCTIONIF30BAaHNEM KaIIbKYIATOPA, IH(PPOBBIX TEXHOIOTHI).

IIpenmeTHBIE pe3yabTAThl 0CBOCHHS MPOrPaMMbI YU4eOHOro Kypca «I'eomMeTpus» K KOHIY 00y4eHus B 7
KJacce: Pacrio3HaBaTh 3yUeHHBIE TEOMETPUIECKHE (PUTYPBI, OTIPENIENISATh HX B3aUMHOE PACIIOJIOKEHHE, H300paKaTh
reoMeTpH4YecKue (PUTYpHI, BBIITOIHATE YEPTEKU 110 YCIOBUIO 3a/1aur. I3MepsITh THHEHHBIC U YTIIOBBIC BEIMIUHBIL.
Pemrate 3a1aun Ha BBIYKCIICHUE UIMH OTPE3KOB M BEJIMYMH YTII0B. JlenaTh rpy0yro OlleHKY JTHHEHHBIX U YTIIOBBIX
BEJIMYMH NPEJIMETOB B peasbHOM KU3HH, Pa3MEPOB MPHUPOJHBIX 00BEKTOB. Pa3znnyars pazmepsl 3TUX 00BEKTOB 110
NOPSIAKY BeIUYUHBL. CTPOUTH YEPTEKU K TEOMETPUUYECKUM 3a1a4daM. [10b30BaThCs MPU3HAKAMU PABEHCTBA
TPEYroJILHUKOB, HCIIOJIb30BATh MMPU3HAKH U CBOICTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a7ad.
[IpoBOIUTE JOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM IreOMETpUUECKUX TeopeM. [1osb30BaThCs npru3HaAKaMu
paBEHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIFHUKOB, CBOHCTBOM MEAMAHBI, MPOBEAEHHOI K THIIOTEHY3€ MPSIMOYTOJIEHOTO
TpPEeyTroJbHHKA, B PEIIEHUHN FreOMeTpUUYeCKuX 3a1ad. OnpeaensiTs napaiebHOCTh IPAMBIX C TIOMOIIBIO YTIIOB,
KOTOpbIe 00pa3yeT ¢ HUMH cekymas. OnpenensTs napauielbHOCTh MPSIMBIX C IOMOIBI0 PABEHCTBA PACCTOSIHUN OT
TOYCK OJIHOM MPSAMOM JI0 TOYEK APYyro npsiMoi. Pemars 3aaun Ha kieryaTod Oymare. [IpoBOAMTH BEIYMCIICHUS U
HaXOJWTh YUCIIOBBIE M OYKBEHHBIE 3HAUYEHUS YTIIOB B TEOMETPHUECKUX 3a/1a4aX C UCIOIb30BaHUEM CyMMBI YTIIOB
TPEYTOJIHHUKOB U MHOTOYTOJIEHUKOB, CBOWCTB YTJIOB, 00pa30BaHHBIX IIPH IIEPECEUSHHUH JABYX MMAPAIIIEIEHBIX MPSIMBIX
cekymed. PemaTs npakTHueckre 3a1a4u Ha HaXO0XKJIeHHe YTII0B. BiaseTs NOHATHEM reOMETPUYECKOT0 MECTa TOUEK.
YMeTh onpenensT OUCCEKTPUCY YIla U CepelMHHbIN NePIeHIUKYIISIP K OTPE3Ky KaKk TeOMETPHUECKHE MECTa TOUEK.
DopMyIHpOBaTh OMPEACICHHSI OKPYKHOCTH M KPyTa, XOpAbl U TUaMeTpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU.
YMeTh NPUMEHSTH 3TH CBOICTBA MU PEIIEHUH 3a1a4. BiageTs MOHATHEM OMMCAHHOMN OKOJIO TPEYTOJIbHUKA
OKPYKHOCTH, YMETb HaxoIuTh €€ eHTp. [loap3oBaThecs haktaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
TIepeceKaroTCs B OJTHOM TOUKE, M O TOM, YTO CEPEAMHHBIE IEPIICHAUKYIISPHI K CTOPOHAM TPEYTOJIBFHUKA ITEPECEKAI0TCS
B OJIHO Touke. BnaseTs MOHATHEM KacaTeNbHON K OKPYXHOCTH, IT0JIb30BATHCS TEOPEMOI O IEPIIEHANKYISIPHOCTH
KacaTelbHOHN U paanyca, IpoBeIEHHOTO K TOUKe KacaHus. [101630BaThCs IPOCTEUIITIMH T€OMETPUIECKUMHU
HEpaBEHCTBAMH, [IOHUMATh UX MPAKTHUECKUH CMBICI. [[pOBOUTH OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHHUS C
MTOMOIIIBIO IIUPKYJIS ¥ INHEHKH.

IIpenmeTHBIE pe3yabTaThl 0CBOCHHMA MPOrpaMMbl Yu4eOHOro Kypca «I'eomeTpus» K KOHIY o0y4deHus B 8
KJ1acce: PacriosHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [T0JIb30BATHCS] X CBOWCTBAMU MPU
peIeHn TeoMeTprIecKuX 3a1ad. [I[puMeHsaTs CBOHCTBA TOYKH IEPECEUCHISI MEIUaH TPEYroJbHUKA (IIEHTpa Macc) B
pelieHnu 3a1a4. Bragets moHsTHEM CpeHEN IMHAN TPEYToJbHUKA U Tpaleliy, IPUMEHSTh X CBOMCTBA NIPU
peuieHuu reomeTpuueckux 3anad. [Tons3zoBarecs Teopemoit daneca U TEOpEMOi 0 MPONOPLUUOHAIBHBIX OTPE3KAX,
MPUMEHSTh UX JJIs1 PELeHMs TPaKTHYECKHX 3a1a4. [[pUMeHsITh MPpU3HAKK 000U TPEYTOJIbHUKOB B PEILICHUH



reoMeTpuyeckux 3anad. Ilomp3oBarecsa Teopemoit [udaropa ams perenns reoMeTpUIecKuX 1 MPaKTHIECKUX 3a/1ad.
CTpouTh MaTeMaTHUYECKYIO MOJIENb B MPAKTUYECKUX 3aJa4aX, CAMOCTOSATEIBHO JENaTh YePTEK U HAXOAUTh
COOTBETCTBYIOIIHE JUIMHBL. BianeTs MOHATHSAME CHHYyCa, KOCHHYCA U TAHTE€HCA OCTPOTO yTia MPsIMOYTOJIEHOTO
TpeyroiabHuKa. [101630BaThCS 3TUMH MOHATHSIMH JUTA PEIISHUS MPAKTUIECKUX 33/1a4. BRraucisaTs (pa3nuaHbIMU
croco0aMm) oAb TPEYTOJIbHUKA U TUIOMIAAH MHOTOYTOJIBHBIX (UTYP (TIOJIB3YSCh, T/Ie HEOOXOANMO,
KaIbKyJIATOpOM). I [puMeHsTh moTydeHHbIe YMEHNS B IPAKTUYECKUX 3a7adax. BiajeTs NOHATHSIMEU BIHCAHHOTO U
LEHTPAJIbHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, yTiaX MEX/y XOpAaMu (CeKYIIMMU) U YTIIe MKy
KacaTelbHON U XOp/I0i MpHU PElIeHUH TeOMETPUUECKUX 3aa4u. BiageTh MOHATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA,
MIPUMEHATH CBOMCTBA OMMMCAHHOTO YEeTHIPEXYTOIbHAKA ITPH PEIIeHnH 3aaa4. [I[piMeHaTs nmonyyeHHble 3HaHUA Ha
MPaKTUKE — CTPOUTH MATEMaTHUYECKUE MOJICTH IS 33]1a4 peadbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE
BBIYUCJICHUS C IPUMEHCHHEM T0I00USI U TPUTOHOMETPUH (TI0JIb3YSACH, T1e¢ HEOOXOAMMO, KAIBKYIISTOPOM).

IIpeameTnsbie pe3yabTaThl 0CBOECHMS POTPaMMBbI Y4eOHOTo Kypca «['eoMeTpus» K KOHIY 00y4eHHsi B 9
KJacce: 3HaTh TPUTOHOMETPHUYECKNE (DYHKIINH OCTPBIX YIIIOB, HAXOJHUTH C X ITOMOIIBIO PA3INYHBIC SJIEMEHTHI
MPSAMOYTOJILHOT'O TPEYTONbHHUKA («PELIeHNE MPSIMOYTOIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C moMOoIIbio
KaJbKYJISITOpA) JUIMHBI U YTJIbI I HeTaOMMYHbIX 3Ha4eHuH. [Toip30BaTecst hopMyaaMu MpUBEIEHHUS H OCHOBHBIM
TPUTOHOMETPHUYECKAM TOXKIECTBOM JUISI HAXOKACHHS COOTHOILICHUI MEKTy TPUTOHOMETPHUYECKUMH BEITMYHMHAMH.
Hcnonb30BaTh TEOPEMbI CHHYCOB  KOCHHYCOB ISl HAXOXKACHUS Pa3JINUHBIX 3JIEMEHTOB TPEYroJbHUKA («pelIeHue
TPEYTOJILHUKOBY), IPAMEHATH UX TP PELICHIH TeOMETPUIECKHX 3aa4. BirageTs noHsATHSAMI TpeoOpazoBaHus
MoI00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX Guryp. [Tloap3oBaThCst cBOMCTBAMH TIOAOOHS POU3BOIBHBIX
¢uryp, yMeTb BBIYHCIIATH AJIMHBI U HAXOAUTH YTIIbl Y TOA0OHBIX uryp. [IpumeHsaTs cBoiicTBa mogo0us B
NPaKTHYECKUX 3a/1adax. YMETh IPUBOANUTH IPUMEPHI MOAOOHBIX (GHUTYp B OKpysKaromeM mupe. [loiap3oBaTecs
TEeOpeMaMu O NIPOU3BEACHUU OTPE3KOB XOPJ, O IPOU3BEAECHUH OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHOM.
[Tonb30BaThCS BEKTOpPAMH, TOHUMATh UX T€OMETPUICCKIHA M (PU3NUECKUI CMBICI, IPUMEHSTH HX B PEIICHUN
reOMEeTPHUYECKUX B (PU3UUECKUX 3a1a4. [[puMeHATh cKalspHOE MPOU3BEICHHE BEKTOPOB [ HAXOXKACHUS JUTUH U
yrioB. [Tonp30BaThCs METOAOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSATH €TO B PEIICHHH Te€OMETPUIECKUX U
NpaKTHYECKUX 3a/1a4. BiaageTs MOHATHAME NPaBHIBHOTO MHOTOYTOJIFHHUKA, [UTMHBI OKPYKHOCTH, JUTMHBI TyTH
OKPYKHOCTH Y paIMaHHON MEpHI yIJia, YMETh BBIYUCISTH TUIOMIAlb KpyTa U €0 YacTei. [[puMeHsTh mory4eHHbIe
YMEHHS B MPAKTHUECKHX 33/1a4ax. HaxomuTe ocH (MM HEHTPBI) CHMMETPUH (QUTYp, TPUMEHSTh IBMKSHUS IIIOCKOCTH
B IipocTeimux ciydasix. [[puMeHsTh NoTy4eHHbIe 3HaHUSI Ha MPAKTHKE — CTPOUTh MaTEMAaTUIECKUE MOJIENHN JIISI
3aj]]a4u peaslbHON JKU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHUS C IPUMEHEHHEM TIOJ00HS U
TPUTOHOMETPUYECKUX QYHKIUH (TI0IB3YSACH, TlIe He00X0AUMO, KAITBKYISTOPOM).

IIpeameTHbIe pe3yabTaThl 0CBOECHHS IPOrPaAMMBbI YU4eOHOro Kypca «BeposiTHOCTD M CTATHCTHKAMK KOHLY
o0yuyeHnus B 7 knacce: Yurats nH(pOpMaLuIo, NpeCTaBICHHYIO B Ta0IMIaX, HA 1MarpaMMax, PeCTaBIsATh JaHHbIE
B BUJIC TaOJIUI], CTPOUTH TUArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYT'OBBIE) 110 MacCHBaM 3HaueHHH. ONUCHIBaTh
W UHTEPIPETHUPOBAThH pealibHbIe YHCIOBbIE JaHHbIE, IPEACTABICHHbIE B TAOIMLIAX, HA AMarpaMMax, rpadukax.
Hcnonb30BaTh Uit OMUCAHUS JAHHBIX CTATHCTHUECKHE XapaKTEPUCTUKH: CpeHee apuMeTHIecKoe, Merana,
HauOoJIbIIIee U HAUMEHbIIIee 3HaUeHUs, pa3Max. VIMeTh MpeicTaBlIeHne O CIydaifHOM N3MEHYMBOCTH Ha IIpUMepax
1eH, (U3NYECKUX BEJIIMYHH, aHTPOIIOMETPUIECKUX JaHHBIX, UMETh MPEJICTABICHHE O CTATUCTUYECKOW yCTOWYNBOCTH.

IIpenmeTHBIE pe3yabTAThI 0CBOCHMS MPOrPAMMBI Y4eOHOr0 Kypca «BepossTHOCTBL B CTATHCTHKA» K KOHILY
o0yuyenus B 8 kiacce: M3Bnekars u npeoOpa3oBbIBaTh HHPOPMALIUIO, IPEACTABICHHYIO B BHJIE TA0JUII, AUATPAMM,
rpaduKOB, IPEJICTABIATH JAHHBIC B BHJIE TAOMHII, TUarpaMm, rpadpukoB. ONUCHIBaThH JAHHBIE C TOMOIIBIO
CTaTUCTUYECKUX MTOKa3aTeNei: cpelHIX 3HaUCHUH 1 Mep paccenBaHus (pa3Max, IUCIIEPCHs U CTaHIapTHOE
oTKJIOHeHHE). HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHUH M YACTOTHI COOBITHI, B TOM YHCIIE TIO Pe3yIbTaTaM U3MEpEeHUH
n HaOmoaeHni. HaxonuTh BEpOsSTHOCTH CIIydaliHBIX COOBITHI B OTIBITAX, 3HAsI BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B ONBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTApHBIMHU COOBITUSIMH. M cIIonb30BaTh rpadynuecKue MOJIENH:
JIEPEBO CIy4YaitHOTO AKCIEPUMEHTA, AUarpaMMBbl Diijiepa, ducioBas npsMas. OneprupoBaTh MOHATHAMA: MHOXKECTBO,
MOJIMHOKECTBO, BBITIOIHATH ONIEpallU HaJl MHOXECTBaMH: 00beJUHEHHUE, IepecedeHnE, JONOTHEHUE, IEPEUUCIISTD
OJICMCHTBI MHOXXECTB, IIPUMCHSATH CBOMCTBA MHOKeCTB. MCIToIp30BaTh Fpaq)quCKOC MpEACTABJICHNEC MHOXECTB U
CBs3el MEXKAY HUMHU IJIA OIMUCAaHUA IMPOUECCOB U HBHGHHﬁ, B TOM YMCJIC IpH pECUHICHUHU 3a/1a4 U3 JPYIrux y‘IC6HI)IX
MIPEeIMETOB U KypCOB.



IIpenMeTHBbIE pe3yabTaThl 0CBOEHHS MPOrPaMMbl Y4eOHOr0 Kypca «BepossTHOCTh U CTATHCTHKAMK KOHILY
o0y4deHusi B 9 kiracce: V3pnekars 1 npeoOpa3oBeIBaTh MH(OPMAITUIO, PEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B
BUjIe TAONHII, TUarpaMm, TpauKoB, MPEICTABIATH JaHHBIE B BUJE TaOJHII, Tuarpamm, rpadukoB. Pemars 3axaun
OpPTraHU30BaHHBIM MEPeOOPOM BapPHAHTOB, a TAK)KE C MCIIOIH30BAHNEM KOMOWHATOPHBIX MTPABIII M METOJIOB.
Hcnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKU JJI1 MACCUBOB YUCIIOBLIX JAHHBIX, B TOM YUCJIE CPEAHUC 3HAUCHHUS U
Mepbl paccenBaHusl. HaxoauTe 4acTOTH 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHUCIIE TOJIB3YACh Pe3yIbTaTaMu
MPOBEAEHHBIX U3MEPCHHMI U HaOMroieHnH. HaxoquTh BEpOATHOCTH CITy4aliHBIX COOBITHI B U3YYCHHBIX OIBITAaX, B TOM
YHCJIC B OIBITaX C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSMU, B CEPHUSIX UCIIBITAHUN JI0 TIEPBOTO YCIIeXa, B
cepusix ucnpiTanuii bepaysmin. IMeTs npenctaBieHue o cay4yaiiHOM BEIMYMHE U O PACHPEEICHUH BEPOSITHOCTEN.
Nmets npeacTaBiaeHre 0 3aKOHE OONBIIUX YHCEI KaK O MPOSBICHUY 3aKOHOMEPHOCTH B CIIyYaitHON H3MEHUNBOCTU U
0 POJIK 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIECTBE.

TEMATUYECKOE IINITAHUPOBAHUE

MaTtemaTuka 5 kiaace

Haumenosanue pazzaeina Bcero KontpombHsie
4acoB paboThI
IToBTOpEHME 3 1
Harypanbnbie yncina 17 1
Cl10)K€HUE ¥ BBIUUTAHUE HATYPAIbHBIX YHCEI 29 2
YMHOKEHUE U JIeJIEHHE HaTypaJIbHbIX YUCENl 36 2
OOBIKHOBEHHBIE APOOH 20 1
JlecaTuynbie 1pooH 52 3
[ToBTOpEeHnE 13 1
Ob11ee KOJINYECTBO YaCOB 170 11

MarteMmaTuka 6 Kiaacc

Tema KouunyecTBo KosaunvecTBo
4yacoB KOHTPOJIbHBIX
padot

JleauMocCThb Yncell. 18 1
OOBIKHOBEHHBIE IPOOH 38 3

OTHOLIEHNS ¥ TPOIIOPLIMN. 27 2
PanmonannHbIE Yncia 68 5

[ToBTOpEHME U cucTemMaTu3ays y4eOHOTO MaTepuaa. 19 1

O0uree KOJIMYECTBO YaCOB 170 12

Anreopa 7 kaace

Ne HaumenoBanue pasnena Bcero | Kontponb
9acoB HBIC
paboThI

1. | BoipaxeHus, TOXKIECTBa, ypaBHEHUS 23 2

2. |DyHKIUH 13 1

3. | CteneHb ¢ HaTypaJbHBIM ITOKa3aTEIEM 12 1

4. |MHOro4sieHbl 19 2

5. | ®opMysbl COKpAIIEHHOTO YMHOKEHUS 20 2

6. | CucteMbl TMHEWHBIX YpaBHEHUIA. 16 1
[ToBTOpenue 9 1




O01ree KOJIHYECTBO YaCOB 102 10
Auredpa 8 kiace
Ne HanmenoBanue paznena Bcero | Kontponb
4acoB HbIE
paboThI
1. |PamumonanbHbIe ApOOH 23 2
2. |KBampaTHbie KOpHH 20 1
3. KBanparsble ypaBHEHUS 20 1
4, HepasencrBa 21 2
5. CrerneHs ¢ 1eNbIM MT0Ka3aTeaeM. DJIEeMEHThl CTATUCTUKHI 11 2
6. [ToBTOpCHME 7 1
OO011ee KOJTHYECTBO YACOB 102 9
Auaredpa 9 kiacc
Ne HaumenoBanue pa3nena Bcero | Kontpoins
4acoB HBIC
paboThI
1. | KBagpatnunas QpyHKIIHS. 22 2
2. |YpaBHEHUS U HEPABEHCTBA C OJHOM IMEPEeMEHHON. 16 2
3. |YpaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU. 17 1
4. |Apudmernueckas u reoMeTpudecKasi IpOrPeCcCHH. 15 2
5. |OneMeHThl KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEM. 13 1
6. | IloBropenue. 35 1
OO01ee KOIH4ECTBO YaCOB 102 9
I'eomeTpus
7 kJaace
Ne HaumenoBanue paznena Bcero yaco | KontpomnbHble
paboThI
1 . . 14 1
OcCHOBHBIE CBOMCTBA MPOCTEHIITNX T€OMETPHUECKUX
¢buryp.
2 8 1
CMexHbIe U BepTUKAIbHbIE YIJIbI.
3 N 13 1
pPHU3HAKN PaBEHCTBA TPEYTOJIHHHUKOB.
4 C 15 1
yMMa YTJIOB TPEYTOJIbHUKA.
5 r 13 1
€OMETPUYECKHE TTOCTPOCHHUS
6 " 5
TOTOBOE IIOBTOPEHHE.




O0111ee KOJIMYECTBO YaCOB

68 5

I'eomeTpust
8 kiace
Ne HanmenoBanue paszznena Bcero yacos | Kontpois
HBIC
paboThI
1. |IlomoGue duryp. 17 2
2. |Pemenue TpeyroJbHUKOB. 8 1
3. |MHOroyroipHHUKH. 13 1
4, [Tnomanu duryp. 17 2
5 [ToBTOpEHME Kypca IIIaHUMETPUHU 13 1
OO011ee KOJTHYECTBO YACOB 68 7
I'eomerpus 9 knacc
Ne HanmenoBanue pasnena Bcero | KonTpoabHbie
4acoB paboThl
1. |YeTwlpexyroabHUKH 20 2
2. |Teopemalludaropa 16 1
3. {[lexaproBas cuctema KOOpAWHAT 14 1
4. {JIBmxeHue 8 1
5. |Bextopsl 7 1
6. ([loBTOpeHue 3 1
7. |O01mee KOJIMYECTBO YaCOB 68 7
BepositHOCTD M cTaTHCTHKA 7 KJIacce
KonuyecTBo yacos
HanmeHoBaHMe pa3eioB U TeM
Ne n/mn Kontpoabnsie | IlpakTnyeckue
NMPOrpaMMel Bcero
padoThI padoThI
1 [IpencraBnenue faHHBIX 7
2 OmnucarenpHas CTaTUCTHKA 8 1
3 CryvaiiHasi H©3MEHYHBOCTb 6 1
4 Beenenue B Teoputo rpados 4
BeposTHOCTB M HacToTa Ciry4ailHOTrO
5 4 1
cOOBITHS
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5




BeposiTHOCTB U cTaTHCTHKA 8 KiIace

HaumenoBanue pa3aesioB U TEM

KoanuyecTBo 4acoB

Ne i/mt Kourpoububie | IIpakTHyeckue
NPOrpaMmbl Bcero
padoThI padoThI
1 [ToBTOpenue kypca 7 kiacca 4
5 OnucarenbHas CTaTUCTHKA. 4
PaccenBanue naHHbIxX
3 MHuosxecTBa 4
4 BeposiTHOCTB ciiy4aifHOTO COOBITHS 6 1 1
5 Brenenue B Teopuro rpadoB 4
6 CrnyuaitHbie COOBITUS 8
7 O0001enue, cucTeMaTH3alus 3HaHUH 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1
BeposiTHOCTB U cTaTHCTHKA 9 KiIace
Konu4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/m porpaMMLI Beero Kourpoububie | IIpakTHyeckue
padoThI padoThI
1 [ToBTOpeHue kypca 8 kinacca 4
2 OneMeHTbl KOMOMHATOPUKH 4 1
3 I'eomeTprueckas BEpOATHOCTD 4
4 Ucneiranusa bepnynnm 6 1
5 CrnyuaiiHas BelMuMHa 6
6 O0600611eHre, KOHTPOJTb 10 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




