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MNOACHUTEJBHASA 3AIINCKA

MartemaTnka UrpaeT BaKHYIO poJib B o0miel cucreMe oOpa3oBanusa. Ho maremarvka B IIKOJ€ HE HayKa M Jake HE OCHOBa HAayKH, a
yueOHbIi npeaMer. MaTemaTHKa B IIKOJIE - IPEAMET HE €CTECTBEHHO HAyYHbIN, a TYMaHUTAPHBIN.

B yueOHOM mpeamete, B OTIMYHME OT HAyKH, Mbl HE 00sI3aHbI BCE€ JOKa3blBaTh. boyiee TOro, B psijie CaydaeB MPaBIONOI00HBIE
pacCykJIeHUs WM TOJIKOBaHUs, ONMMparoliuecs Ha Tpaduyueckre MOENHM, HAa HHTYUIMIO, UMEIOT JIJIs IIKOJBbHUKOB 0oJjiee BECOMYIO
OOIIEKYIbTYPHYIO IIEHHOCTh, YeM (popMasibHbIE JOKA3aTEIbCTRA.

CnoxHble MaTEMAaTUYECKUE MTOHATHUS BBOJSATCS:

- KOrjJa y y4Jalluxcsi HAKOIUIEH JAOCTATOYHBIA ONBIT ISl aJI€KBATHOTO BOCHPHATHS BBOJMMOTO TMOHSTHUS ONBIT, COACHCTBYIOLIHIA
MIOHUMAHUIO BCEX CJIOB, COJAEpXAIIUXCS B OINpeAeneHUH (BepOaNbHBI OMNBIT), W ONBIT MCIOJIB30BAHMS MMOHATUS HAa HAIJISIHO-
MHTYUTUBHOM U pabo4yeM ypOBHSX (F€HETUUECKUM OTIBIT);

- KOI'/Ia y y4aluxcsl MosiBUjIach MOTPEOHOCTh B (HOPMaJIbHOM ONPEAEICHUN OHATHS.

['yMaHUTapHBIN MOTEHIMAN IKOJIBHOTO Kypca ajJreOpbl COCTOMT B TOM, YTO BJIAJCHUE MATEMAaTHYECKUM SI3bIKOM M MAaT€MAaTHYECKUM
MOJIETUPOBAHUEM TO3BOJISIET YUCHUKY JIydllle OPUEHTUPOBAThCS B MPUPOJE U OOILECTBE, CIOCOOCTBYET PAa3BUTHUIO PEYM HE B MEHbIIECH
CTENIEHU, YEM YPOKH PYCCKOIO sI3bIKa M JIATEpaTypbl. MaTemMaTuKa ryMaHUTapHBIA MPEIMET, KOTOPBIM MO3BOJSAET YUCHUKY MPaBUIBLHO
OpPUEHTHUPOBATHCS B OKPY’KAIOIIEH IEHCTBUTEILHOCTH U YM B MOPSAOK MPUBOIUT.

N3ydyeHne MaTeMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCIHTAHUIO YEJIOBEKa, IOHMMAHHUIO KpacoTbl U  U3AIIECTBA
MaTE€MaTUYECKUX PACCYXKACHUI, BOCIPUATUIO T€OMETPUUYECKUX (POpPM, pa3BUBAET BOOOpaKEHHE, MPOCTPAHCTBEHHBIE MPECTABICHUSI.
Hcropust pa3BUTHST MAaTEMAaTHYECKOIO 3HAHMS JAeT BO3MOXXHOCTH IIOMNOJHUTH 3allac MCTOPUKO-HAYYHBIX 3HAHUM ydalluxcs,
chopMHpOBAaTh y HHUX TMPEACTaBICHUS O MAaTEMAaTHKE KaK YacTh OOIEYETIOBEUECKOW KYJIbTYpbl. 3HAaKOMCTBO C OCHOBHBIMH
HMCTOPUYECKHMMH BE€XaMU BO3HUKHOBEHHS M PA3BUTHS MAaTEMaTUYECKOM HayKH, CyAbOamMu BEJIMKHX OTKPBITHI, MMEHaMHU JIOJEH,
TBOPUBILUX HAYKY, TOJKHO BOUTH B MHTEUIEKTYaJIbHBIN Oaraxk KaKJ0oro KyJIbTYpPHOI'O YeJIOBEKa.

B xypce matemaTuku usydarorcs clienyromniue npeaMersl: «MatemaTtuka» (5 — 6 kmaccel), «Anredpa» (7 — 9 knaccer), «I'eomerpus» (7
— 9 knaccnl).

Pabouast mporpamma mo matemMaTuke it 5-6 KIIacCOB COCTaBlieHAa Ha OCHOBE (perepaabHOr0 KOMIIOHEHTa ['0Cy1apCTBEHHOTO CTaHaapTa
OCHOBHOTO O0OIIIEro 0o0pa3oBaHHWs W OPHEHTHpPOBaHAa Ha wucnoJsib3oBanue yueOHuka H.A.Bunenkuna, B.M.JKoxor, A.C.YecHokoBa,
C.M.1IBapudypaa (M.:MHeMo31Ha) B COOTBETCTBUH CO CJICTIYIOIIUMH HOPMATUBHO-TIPABOBBIMH JIOKYMEHTAMU

o @enepanbHbIi 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanmny;



o ®depnepanbHBIE KOMIIOHEHT TOCYAApCTBEHHOro craHiaprta odmero obpazoBanus (IIpuxaz MunuctepctBa oOpazoBaHUs OT
5.03.2004 Ne 1089);
o denepanbHBIA TEpeUYCHh YUYCOHHMKOB, PEKOMEHIOBAHHBIX (IOMYyIMICHHBIX) MuHHCTEpCTBOM 00Opa3oBaHusi W Hayku PO k
WCITOJIb30BAHUIO B 00Pa30BaTEIIFHOM IIpoIIecce B 00Ieo0pa3oBaTeabHbIX yupexaeHusx Ha 2014-2015 rr.
[Iporpamma mo anrebpe uUisi OCHOBHOM 00IIeoOpa3oBaTebHOM IIKOJBI /-9 Kijlacca CcOCTaBlieHa Ha OCHOBE MPOTrPaMMBbl
00me00pa3oBaTeNbHBIX YUpeKIACHUN «Anrebpa 7-9 kmacce» (coctaButenb T.A.BypMucTpoBa), COCTaBIECHHBIX B COOTBETCTBHUHU C
TpeboBaHUsIMU (deepaIbHOIO0 KOMIIOHEHTa TOCYIapCTBEHHOTO 0O0pa30BaTENbHOrO CTaHIapTa OCHOBHOTO oOmIero oOpa3oBaHMs 110
MaTeMaTuKe. JONyIIeHHbIX [lenapTamenTom oOiero cpennero odpazoBanus Poccuiickoit denepanuu, Mocksa «IIpocsemienuey, 2009r.
[Iporpamma 1o reometpun 7-9 kiaccel pa3padoTaHa Ha OCHOBE MPUMEPHOM MPOTpaMMBbI MO TeOMeTpuun 7-9 knaccel, coctaButenb: T.A.
Bypmuctposa. - M.: [Ipoceemenue, 2009roa, B COOTBETCTBHH CO CIEAYIOIIUMH HOPMATUBHO-TTPABOBBIMH IOKYMEHTAMU
o DenepanbHbIi 3akoH OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit denepanumny;
e denepanbHblii KOMIOHEHT TOCYJIapCTBEHHOrO cTaHjaaprta oOmero odpazoBanus (IIpumka3 MunucrepctBa 00pa3oBaHHs OT
5.03.2004 Ne 1089);
o @enepaibHBIN MEpeueHb yY€OHMKOB, PEKOMEHJAOBAHHBIX (IOMYyIIEHHbIX) MuHUCTEPCTBOM 00pa3oBaHusi U Hayku P®D k
WCITOJIb30BAHUIO B 00pa30BaTEIIFHOM IIpoIiecce B 00Ieo0pa3oBaTeabHbIX yupexacHusx Ha 2014-2015 rr.

PaGouasi mporpamma BBITIOJIHSAET JBE OCHOBHBIC (DYHKITHH:
® uHpopmayuonno-memoouueckasa GyHKIUS TMO3BOJISIET BCEM YYaCTHHKAM 00pa30BaTEIbHOTO MpoIlecca MOTYYUTh MPeCTaBICHUE
O IeNsAX, COJEpKaHWH, OOINel cTpareruu OOydeHMs, BOCIHMTAHHMS M PA3BUTHs, YYalIMXCS CPEJACTBAMU JAHHOTO Yy4eOHOTO
npeaMeTa.
® Op2aHu3AUUOHHO-NAaAHUpylouwias (PYHKIUS TPEAyCMATPUBAET BBIJICJICHUE STanoB OOY4YEHUs, CTPYKTYpUpPOBaHHE Y4eOHOTO
Marepualia, ONpeJeSeHUe €ro KOJIMYECTBEHHBIX M KAUEeCTBEHHBIX XapaKTePUCTHK Ha KaXXJIOM U3 ITANoB, B TOM YHUCIE IS
COJIEPKATEIIbHOTO HATIOJIHEHUS TPOMEXKYTOUHON aTTECTAIMU YUallIUXCA.
Ilenvro uzyuenuna mamemamuxu ¢ 5 — 6 K1accax siBISIETCS:
OBnajieHre CUCTEeMOM MaTeMaTUYeCKUX 3HAHUM U YMEHHM, HEOOXOIUMBIX ISl IPUMEHEHUSI B MPAKTUYCCKON NIESITEIHHOCTH, U3YUCHUS
CMEXHBIX JUCITUTUIHH, TPOIODKEHUS] 00pa30BaHUs;
NHurtennekTyanbHoe pa3BUTHE, (OPMUPOBAHUE KAYECTB JTUYHOCTH, HEOOXOJIUMBIX YEJIOBEK JJIsl MOJHOIIEHHON XU3HU B COBPEMEHHOM
o0IIIeCTBE: SICHOCTA U TOYHOCTU MBICITH, KPUTUIHOCTH MBIIIUICHUS, UHTYUIIUHU, JOTHYECKOTO MBIIUICHHUS, SJIEMEHTOB aJITOPUTMHYECKON
KYJbTYpPBbI, MPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTEH K MPEOAOJIECHUIO TPYTHOCTEH;



cDOpMI/IpOBaHI/IC HpC,Z[CTaBJICHI/Iﬁ 00 HACAX M MCTOJAaX MATCMATHUKKM KaK YHHBCPCAJIBHOI'O A3bIKa HAYKHM MW TCXHHUKH, CPCACTBaA
MOJACIINPOBAHUA SIBJICHUM U IMponcCCOB,
Bocrnutanue KYJbTYPbI JIMYHOCTHU, OTHOIICHHUA K MATCMATHUKC KAK K Y9aCTH 06H1€‘{€JIOBC‘ICCKOI\/'I KYJIbTYPBI, (I)OpMHpOBaHHe ITIOHMMAaHMUs
SHAYNMOCTH MATCMATUKU JJII HAYIHO-TCXHUYICCKOI'O IIpOorpecca,
CUCTCMATUYICCKOC PAa3BUTHUC IIOHATHA YHCIIA, BBIpa6OTKa yMeHI/Iﬁ BBITTIOJIHATD apI/I(l)MeTI/I'-IeCKI/Ie I[CﬁCTBI/IH HaJd 4YucCiiaMHi, IICPEBOANUTH
IMPAKTHYCCKUC 3aJa9Y1 Ha A3bIK MATCMATUKHU, ITIOATOTOBKA YUAIIIUXCA K U3YUYCHHUIO CUCTCMATHYCCKUX KYPCOB aJ'II‘C6pI>I U ICOMCTPHH.

B X0A€ U3YUCHUA KypcCa yHallUCCs pa3BUBAIOT HABBIKU BBIYHCJICHUHN C HaTypaJIbHbIMU YXCJIaMH, OBJIAJICBAIOT HABbBIKAMU I[CflCTBHfI C
OOBIKHOBEHHBIMU U ACCATHNYHBIMHA ,ZIpO6$IMI/I, IMOJOKUTCIIbHBIMK W OTPpULOATCIIBHBIMHU YHCIIaAMH, IIPOJOJDKAOT 3HAKOMCTBO C
IrCOMCTPHUUCCKHUMU ITOHATHAMMU.

IHenwvto uzyuenusn anzeopwt 6 7 - 9 knaccax
Pa3BUTh NPECTABICHUS O YNCIIE U POJIM BHIYUCICHUI B UEJIOBEUECKON MPAKTUKE; CPOPMUPOBATH MPAKTUUECKUE HABBIKH BBITTOJTHEHUS
YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BEIYUCIICHUH, PA3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;
OBJIAJIETh CHMBOJUYECKUM S3BIKOM alIreOphl, BIpad0TaTh (POpMaNbHO-ONIEPATUBHBIC alreOpandecKue YMEHUS U HAyUYUThCS IPUMEHSTh
UX K PEIICHUIO MaTEMaTUYECKUX U HEMATEeMAaTUYECKUX 33/1a4;
W3Y4YUTh CBOMCTBA U TpadUKH 2JIEMEHTAPHBIX (DYHKIIMM, HAYYUTHCS UCIOJIb30BaTh QYHKIIMOHATBHO-TpadUIECKUe MPEACTABICHUS 115
OMMCAaHUS U aHAJIW3a peaJbHbIX 3aBUCUMOCTEH;
Pa3BUTh NPOCTPAHCTBEHHBIE MPEICTABIECHUS U N300pa3UTENbHbIE YMEHUS, OCBOUTH OCHOBHBIE (PAKThl U METO/IbI INIAHUMETPUH,
MMO3HAKOMUTHCS C TPOCTEUIIIMMU MTPOCTPAHCTBEHHBIMH TEJIAMHU U UX CBONCTBAMM;
NOJIYYUTh MPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUPE U O Pa3IMYHBIX CIIOCO0aX UX U3y4yeHus, 00
0COOEHHOCTSIX BBIBOJIOB M IIPOTHO30B, HOCSIIIIMX BEPOSTHOCTHBINA XapaKTep;
Pa3BUTh JIOTHYECKOE MBIIIUICHUE U PEYb — YMEHUS JIOTHYECKH O0OCHOBBIBAThH CYXKIEHUS, TPOBOJIUTH HECIOKHBIE CUCTEMATH3AIUH,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIH30BATh PA3TUYHBIC SI3bIKM MAaTEMATUKH (CJIOBECHBIN, CHMBOJMYECKUH, Tpauieckuil) s
WJUTIOCTPALUK, UHTEPIIPETALINU, ApTYMEHTAIINH U 10Ka3aTeNIbCTBA;
chopMHUpPOBATH MPEACTABICHUS 00 NU3y4aeMbIX MOHATUSAX U METOAAX KaK BaKHEHUIIUX CPEACTBAX MAaTEMaTHUYECKOT0 MOJICIUPOBAHMUS
peanbHbBIX NPOLIECCOB U SIBIICHUM.
Paszsurue:
SICHOCTH ¥ TOYHOCTH MBICJIH, KPUTUYHOCTH MBIILICHUS, THTYUIUH, JOTUYECKOTO MBIILICHUS, 2JIEMEHTOB aITOPUTMUUECKON KYJIbTYpHI,
MIPOCTPAHCTBEHHBIX MPECTaBICHU, CHOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTEH;
Maremarndeckon peuu;



CencopHoli cepbl; TBUTaTeIbHOM MOTOPHUKH;

BHuMmaHus; maMsTy;

HaBbikoB camM0O 1 B3aUMOIIPOBEPKH;

dopmupoBaHue MPEACTABICHUM 00 UAesIX U METOJaX MaTEMaTUKH KaK YHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKH, CPEACTBA
MOJEIUPOBAHUS ABICHUMN U ITPOLIECCOB.

Bocnuranue:

KynbTyphl IMYHOCTH, OTHOIIICHUS] K MATEMATUKE KAaK K YaCTH OOIIEYETIOBEYECKON KYJIbTYPhl, IOHUMaHUE 3HAYMMOCTH MAaTEeMAaTUKH JJIsI
HAay4YHO-TEXHHUUYECKOTO MPOrpecca; sIBISCTCS Pa3BUTHE BRIYMCIUTEIBHBIX alreOpandyecKux YMEHUN, YCBOGHUE anmapara ypaBHEHUH 1
HEPABEHCTB KaK OCHOBHOT'O CPEJICTBA MATEMATUYECKOTO MOAECIUPOBAHUS MPUKIIAAHBIX 3a/a4.

Kypc xapaktepusyeTcst MOBBIIIIEHUEM TEOPETUUECKOTO YPOBHS 00yUYeHU s, MPUKIAJHON HAPABICHHOCTHIO.

eabi0 M3ydyeHusi Kypca reoMeTpUM SIBIISICTCS CUCTEMAaTHYECKOE M3YYCHHE CBOMCTB T'€OMETPHUECKUX (DUTYp Ha IJIOCKOCTH, Pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS U MOJArOTOBKA alllapara, HE00X0AUMOT0 JJIsl U3y4YeHUSI CMEKHBIX JUCIHUILIMH U Kypca CTEPEOMETPUH B CTAPIIINX
Kjaccax.

Kypc xapakrepusyercss palliOHAJIbHBIM COYETAaHHMEM JIOTMYECKOM CTPOTOCTM M TEOMETPUUYECKOM HATJISJAHOCTH. Y BEIMYUBACTCA
TEOPETUYECKAsI 3HAYMMOCTh U3y4aeMOro MaTepuana, pacClIupsioTCd BHYTPEHHUE JOTHYECKUE CBA3U KypCa, MTOBBIIIACTCS POJIb IEAYKIWH,
CTENeHbh a0CTpaKIMKM HW3y4yaeMOoro MaTepuana. Ydaliygecs OBJIaJeBalOT IPHEMaMH aHAJIMTHUKO-CHHTETHYCCKOW JCATEIbHOCTH IIPHU
JI0OKa3aTeIbLCTBE TeopeM M perieHur 3agady. CHUcTeMaTH4YecKoe H3JI0KEHUE Kypca MO3BOJSIET HadaTh paboTy 1o (HOPMHUPOBAHUIO
MPEJCTABICHUN yYalIuxcsi O CTPOCHUU MaTEMAaTHYECKOW Teopuu, 00ECIeYMBAET Pa3BUTUE JIOTUYECKOTO MBIIIJIEHUS HIKOJbHUKOB.
N3noxxenne Marepuaia XxapakTepU3yeTcs MOCTOSHHBIM OOpallieHueM K HarJISJIHOCTH, MCIIOJIb30BAaHMEM PHUCYHKOB M YEPTEKEH Ha BCEX
sTanax oOy4eHUs U Pa3BUTUEM NeOMETPUYECKOW MHTYUIIMHU Ha 3TOM ocHOBe. lleneHanpaBiieHHOE OOpalleHue K MpuMepaM U3 MPaKTUKU
pa3BHMBACT yYMEHHME YYaIIUXCS BBIWICHATh T€OMETpHUeCKHe (aKThl M OTHOIICHUS B MpEIMETaX M SBJICHUSAX JICHCTBUTEIBLHOCTH,
HCTOJI30BaTh SI3bIK TEOMETPHUU JIJII KX ONKUCAHUS.

N3ydyeHne nporpaMMHOro Matepuaia CTaBUT MEepe]l yUalluMUCA CICAYIOIIME 3a1aUM:

0CO3HAMb, 9TO TEOMETPUICCKHE (POPMBI SIBISIOTCS UACATU3NPOBAHHBIMU 00pa3aMu peaabHbIX 00BEKTOB;

HAY4umsCs UCTIOJIb30BATh TEOMETPUUECKUIN SI3bIK JJ1s1 OMMCAHUS MMPEIMETOB OKPYKAIOIIETO MUPA;

NOJyYUmMsb MPEJCTABICHUS 0 HEKOTOPBIX 00JACTAX MPUMEHEHHS T€OMETPHUH B OBITY, HayKe, TEXHUKE, UCKYCCTBE;
YC80UmMb CUCTEMaTU3UPOBAHHBIE CBEICHUSI O TUIOCKUX (PUTYpax U OCHOBHBIX T€OMETPHUECKUX OTHOIICHUSX;

npuobpecmu OMBIT IETYKTUBHBIX PACCYKJICHUN: YMETh JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca, TPOBOAUTH JOKA3aTEeIIbHBIC PACCYKICHUS
B XOJI€ PELICHUA 33/1a4;

HAYy4umsCs peuaTh 3a7a4d Ha JI0Ka3aTEIbCTBO, BBIYMCICHUE U TTIOCTPOCHHUE;



o6n1adems HAOOPOM 3BPUCTHK, YACTO MPUMEHSEMBIX IMPHU PEHICHUH IJIAHUMETPUYECKUX 3a/lad Ha BBIYMCICHHE U JI0Ka3aTeJIbCTBO
(BBIIEIICHUE KITIOUEBOM (PUTYpBI, CTAaHAAPTHOE JOMOIHUTEIBHOE TTOCTPOCHUE, TEOMETPUIECKOE MECTO TOUYEK U T. I1.);
npuoopecmu ONBIT IPUMEHEHHS aHAIUTUYECKOTO armapar (ajqredpandeckue ypaBHEHUS U JIp.) ISl PEIIeHUs] TEOMETPUUECKHX 3a]1ay.

Pacnpeodenenue yueonozo epemenu (wacoe 6 neoeiio)

Knacc 5 6 7 8 9
mMamemamura 6 5 ) - -
aneebpa - - 4 4 4
2eomempust - - 2 2 2
Hmoeo 3a 200 | 210 175 140/70 | 140/70 | 140/70

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Marematnueckoe oOpa3oBaHHWE B OCHOBHOW IIIKOJIE CKJIQJBIBACTCA U3 CICAYIOIIUX COJEPKATENbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUS
OJI0KOB): «Apupmemuray, «Aneebpay, «I eomempusy, «dnemenmol 102UKU, KOMOUHAMOPUKY, CIAMUCTMIUKY U TNEOPUU 8EPOSAMHOCMEL.
B cBoeil COBOKYMHOCTH OHU OTPa)KarOT OOTraThlil OMBIT OOYYEHHS MaTeMaTHWKE B HaIllel CTpaHE, YUYUTHIBAIOT COBPEMEHHBIE TEHICHITUU
OTEUECTBEHHOW M 3apyO0e)KHOM IIKOJBI W TO3BOJIAIOT pPea30BaTh IOCTaBJICHHBIC TMepe]l IMKOJIbHBIM OOpa30BaHUEM 1€ Ha
MH()OPMAITMOHHO €MKOM U MPAKTUYECKH 3HAYUMOM MaTepuayie. DTH COJepKaTeIbHbIe KOMIIOHEHTHI, pa3BUBAsICh HA MPOTSHKEHUU BCEX
JeT 00y4eHHUsl, €CTECTBEHHBIM 00pa30M IMEPEIIeTAIOTCs U B3aUMOICUCTBYIOT B YUYEOHBIX Kypcax.

Apugmemurxa Tipu3BaHA CIIOCOOCTBOBATH MPUOOPETEHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TMOBCEIHEBHOW >ku3HH. OHa
CIIYXHUT 0a30¥ HJIs BCEro NMadbHEHIIET0 M3YYCHHS MaTEMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (HOPMHUPOBAHHMIO YMEHUS
TMTOJI30BATHCS aJITOPUTMAMHU.

Aneebpa wHaneneHa Ha (popMUpoBaHHME MaTEMaTHYECKOTO armapara IS pelIeHHS 3a]ad W3 MaTEeMaTHUKH, CMEXKHBIX IPEIMETOB,
OKpYKaloIel peaqbHOCTH. SI3bIK anreOphl MOJUYEPKUBACT 3HAYEHNE MAaTEMATHUKH KakK S3bIKa JJI TIOCTPOCHUS MaTEeMAaTHUYCCKUX MOJICIICH,
MPOIIECCOB W SIBJIEHWH pealbHOro Mupa. OIHONH M3 OCHOBHBIX 3a7ad HW3YUYCHHUS alreOphl SBISETCS PA3BUTHE aJITOPUTMUYECKOTO
MBIIICHNSI, HEOOXOJAMMOT0, B YaCTHOCTH, JUISI OCBOCHHS Kypca WMH(GOPMATHKH; OBJIAJICHWE HABBIKAMH JICTyKTUBHBIX PACCYKICHHM.
[IpeoOpaszoBanne cUMBOIWYECKUX (DOPM BHOCUT CBOM crelM(UUECKHU BKJIA] B Pa3BUTHE BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMaTHhye-



CKOMY TBOpYeCTBY. Jpyroii Ba)xHOW 3aauell 3yuyeHus anreOphl SBISETCS MOTYYSHHE IIKOJbHUKAMU KOHKPETHBIX 3HAaHUN O (QYHKIUSIX
KaK BaXKHEHIIE MaTeMaTH4ecKOW MOJAENM I ONHCaHUS M HCCIEAOBaHUS Pa3sHOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHEHIIHABHBIX, IEPUOANUECKUX U Ip.), AJI1 GOPMUPOBAHUS Y yUAIINXCS MPEACTABICHUIN O POJIM MAaTEMAaTUKH B
Pa3BUTUM LIMBUIM3ALUU U KYJIbTYPBHI.

l'eomempusi — OIVH W3 BaXHEWIIMX KOMIIOHEHTOB MAaT€MAaTHYECKOTO0 OOpa30BaHMs, HEOOXOIMMBIM NJIsi MPHUOOPETEHUS] KOHKPETHBIX
3HaHUU O MPOCTPAHCTBE U NPAKTUYECKU 3HAUMMBIX YMEHHMM, (POPMUPOBAHUS SI3bIKAa ONUCAHUS OOBEKTOB OKPY)KAIOIIETO MUpA, AJIS
pa3BUTUSL IPOCTPAHCTBEHHOTO BOOOPAKEHUS M HMHTYMIIMM, MAaTEMaTHYECKON KyJIbTYpBhl, JJII ICTETHMUECKOTO BOCIUTAHUS YYalllUXCS.
N3ydyeHne reoMeTpuy BHOCUT BKJIa/l B PA3BUTHUE JIOTHYECKOTO MBIIIEHUS, B JOPMUPOBAHUE MOHATHUS JOKA3aTEIbCTBA.

Dnemenmyl 102UKU, KOMOUHAMOPUKU, CIMAMUCTMUKY U TMeOpUuU 8eposmHocmel CTaHOBSATCS 00sA3aTeIbHBIM KOMIIOHEHTOM LIKOJIBHOTO
oOpa3oBaHMsl, YCHIMBAIOIIUM €ro INPHUKJIAJHOE M IPAKTUYECKOE 3HA4YE€HHE. OTOT MaTepuall HEOOXOAMM, IPEeXAe BCEro, Uil
(dbopmupoBaHus (PYHKIHOHATBHOM TPAMOTHOCTHM — YMEHUN BOCIHPUHUMATHh M AHAIU3UPOBATH HH(POPMAILMIO, MPEACTABICHHYIO B
paznu4HbIX opMax, MOHUMATh BEPOSATHOCTHBIN XapaKTEp MHOTUX peajlbHBIX 3aBUCUMOCTEN, MPOU3BOJUTE MPOCTEMIINE BEPOSITHOCTHBIE
pacueTsl. M3ydeHHe OCHOB KOMOMHATOPUKH ITO3BOJIUT YYalllEMYCsl OCYILECTBIIATh PACCMOTPEHHE CIy4aeB, epedOp M MOJCYET YHCiIa
BAPHUAHTOB, B TOM YHCJIE B IPOCTEUIINX NPUKIAJAHBIX 3a/1a49aX.

[Ipn W3ydyeHHHM CTATUCTUKU U TEOPUU BEPOSITHOCTEW OOOrallaroTCsi MPEICTaBICHUS O COBPEMEHHON KapTHMHE MHpa U METOJaxX €ro
uccre10BaHusl, pOpMUPYETCs] MOHMMAHHUE POJIM CTATUCTUKUA KAK MCTOYHMKA COLUMAIBHO 3HAYUMON HH(POPMALMHM U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILUICHUS.

O0s13aTeJbHBI MUHHMYM COJIEPKAHUA OCHOBHBIX 00PA30BaATEJIbLHBLIX IPOrPaMM
Apupmeruka
Harypansabie uncna. [lecaruanas cucrema cuncieHus. PuMmckas nymepanys. ApudMeTHaecKue ASHCTBHS Hall HATyPIbHBIMU YHCIIAMH.

Crenenb ¢ HaTypaJbHBIM MOKaszaTeneM. [lenumocTs HaTypanbHbIX uncenl. [Ipu3naku genumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u cocTaBHbIE
yycna. Pa3nokeHrne HAaTypallbHOIO 4YMCia Ha MpoCThble MHOXUTeNU. HanOonbiinid oOmMil 1enuTenh U HauMEHbllee 00Ilee KpaTHOeE.
JleneHue ¢ OCTaTKOM.

Hpobu. OO6wsikHOBeHHast ApoOb. OcHOBHOe cBoMCTBO apoOu. CpaBHeHue apoOeit. Apudmernyeckue IeUCTBUS C OOBIKHOBEHHBIMU
npo0siMu. HaxoskaeHue 9acTul OT 1eJI0T0 | 1eJIoTo 1o ero dactu. Jlecstuunas apoos. CpaBHEHUE ACCATUUHBIX ApoOeid. ApudmMeTnieckue
JEUCTBUSA C JeCATUYHBIMH JpoOsimu. IIpencraBineHue ACCATUYHONW OpoOM B BHJIE OOBIKHOBEHHOW JpOOM M OOBIKHOBEHHOW B BHUE
necstudHoi. Pammonansubie uncna. Llenple yncna: mojgoKuTenbHbIe, OTPHUIATENIbHBIE U HYTb. Moaynb (a0CoMOTHAS BETMYMHA) YKCTIA.
CpaBHeHHe pallMOHATIBHBIX YKceNl. ApupMeTudeckue JeHCTBUS C palluoHaIbHBIMU ynciiaMu. CTENEHb C 1EJIbIM MT0Ka3aTelIeM.

YuciioBble BBIpAXEHUS, MOPSAIOK JIEUCTBUI B HUX, UCIOJIb30BAHME CKOOOK. 3aKOHBI apU(PMETUUECKUX JIEUCTBHI: MepEeMeCTUTEIbHBIM,
COYETaTENIbHBIN, PaCIPEaCIUTEIbHBIN.



JleiicTBuTenbHBIe uncaa. KBampaTHblii kopeHb W3 uncia. KopeHb Tperbeil cremenu. [lomsimue o KopHe n-ii cmenemu u3 qucia'.
HaxoxeHue npuONMKEHHOrO 3HA4Y€HUs KOPHS C IOMOIIBIO KaJIbKYyJATOpa. 3aluCh KOPHEH € MOMOUIIBIO CTENEHH C JPOOHBIM
[IOKa3aTEJIEM.

[TonsiTue 06 nppanumoHanabHOM uncie. MppanuoHanbHOCTh yKcia. JlecaTuuHble TpuOIMKEHUS UppallMOHAIBHBIX yncenl. JleiicTBUTENbHbIE
qucila Kak OeCKOHEUHble JecsATUYHble IpoOu. CpaBHEHME IECHCTBUTENBHBIX YUCEN, apugmemuueckue Oeucmeusi HA0 HUMU. ITalbl
Pa3BUTHS NPEJICTABIICHUS O YHCIIE.

TexcToBble 3a7aun. Pemenre TeKCTOBBIX 3a/1a4 apu(PMETUYECKUM CIIOCOOOM.

N3mepenusi, NpuOIMKeHNs!, OUEHKU. ENUHULIBI U3MEPEeHHsl AJIMHBI, IUIONaJd, 00beMa, MacChl, BDEMEHH, CKOPOCTH. PazMeprl 00BEKTOB
OKpY>KaIOIIEro Mupa (OT 3JEMEHTAPHBIX YacTHIl A0 BcCeleHHOI), IIMTENbHOCTh IPOLECCOB B OKpyXkaromem mupe. IIpencrasienue
3aBHCHUMOCTH MEXJy BETUYMHAMU B BUJE POpMYJI.

IIpouentsl. HaxoxeHrne mpoueHTa OT BEJIWYMHBI, BEIUYUHBI MO €€ MpoueHTy. OTHONIEHUE, BBIPAKEHHE OTHOUIEHUS B IIPOLICHTAX.
[Tponopuus. IlponopruonansHas 1 00paTHO MPOMOPLUUOHANIEHAS 3aBUCUMOCTH.

Oxpyrnenue yncen. [Ipukuka 1 oueHKa pe3yinbTaTOB BbIUUCIECHUN. BbleieHrne MHOXKUTENSI — CTENEHH JI€CATH B 3aIIMCH YHUCIIA.

Aureopa
AnrebOpandeckue BbIpaKeHHUSI. ByKBEHHbIE BBIpOKEHUS (BBIpAXKEHUSI C TepeMEHHbIMH). UuciaoBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS.

JlonmycTumble 3HAYEHUS TEPEMEHHBIX, BXOISIIMX B aireOpanyeckue BbIpakeHus. [lojcTaHOBKAa BbIpaKEHUW BMECTO MEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BhIpakeHUH. TOXI€CTBO, T0Ka3aTEIbCTBO TOXKASCTB. [IpeoOpa3oBaHus BeIpaKEHUM.

CBoiicTBa CTENEHEN C 1enbIM noka3aresneM. MHorouneHsl. CiioxkeHue, BBIUUTAHUE, YMHOKEHUE MHOTOWIEHOB. POPMYJIbI COKPAILIEHHOTO
YMHOXKEHHS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH, KYO cymmbl u Ko paznocmu. Dopmyna pa3HOCTH KBaJIpaTOB, popmyna cymmsl KyOos u
pasnocmu Ky608. Paznoxenne MHOTOUJICHa HA MHOKHUTEIIH.

KBagpaTHblii TpexwieH. BwldeneHue nonno2o keadpama 6 keaopamuom mpexunieHe. Teopema Buera. Pa3znokeHue KBaJIpaTHOIO
TpexXuJieHa Ha JIMHEHHbIE MHOKUTEIN. MHOTOUJIEHBI ¢ OHOU nepeMeHHol. Ctenenb MHorousieHa. Kopenb MHOrowsieHa. AnreOpanyeckas
npoOb. Cokparienue apoOeit. JledictBus ¢ anreOpanyeckuMu ApoOsMu. ParnmoHanbHble BBIpaKeHUs U WX TpeoOpazoBaHusa. CBoicTBa
KBaJIPAaTHBIX KOPHEN U UX IPUMEHEHUE B BEIYUCIICHUSX.

YpaBHEHUSI U HEPABEHCTBA. YpPaBHEHHE C OAHOM mnepeMeHHou. KopeHp ypaBHeHus. JIuHelHOe ypaBHeHue. KBaapaTtHoe ypaBHEHHE:
dbopmyna KOpHEW KBaJpaTHOTO ypaBHEHHs. PemieHue paruoHaIbHBIX ypaBHEHUHW. [IpumMephl perieHus: ypaBHEHH BBICIIUX CTETICHEH;
METOJBI 3aMEHbl IEPEMEHHOW, PA3JIOKEHHS HA MHOXKHUTEIIH. YPAaBHEHUE C JABYMs IIEPEMEHHBIMH; PCIICHUE YPAaBHEHUS C JBYMS
nepemMeHHbIMU. CucTtema ypaBHEHHUM; penieHre cucteMbl. Cucrtema JBYX JIMHEHMHBIX YpAaBHEHUW C JABYMS NEPEMEHHBIMU; PENICHUE



MOJCTAHOBKOM U anreOpanuyecKuM CJIOKEHUEM. YPABHEHHUE C HECKOJIbKMMH MepeMeHHbIMU. [IpuMepnl pelieHrs HeTMHEMHBIX CHUCTEM.
Ipumepvr pewienus ypasnenui 6 yeavix yucaax. HepaBeHCTBO ¢ 0HOU nepeMeHHOW. Penienne HepaBeHcTBa. JIMHEHBIE HEPABEHCTBA C
OJIHOM TIepeMEeHHOW W uX cuctembl. KBajpaTHble HepaBeHCTBA. [Ipumepvi peuienusi OpoOHO-TUHEUHbIX HepaseHcms. YucioBbie
HEpPaBEHCTBA U MX CBOMCTBA. JJokazamenbCcmeo HUCiosvlx u ancebpaudeckux Hepasencms. llepexon oT clioBecHOW (opMyJIHpPOBKU
COOTHOIICHHUM MEX]ly BEJIMUMHAMHU K aJireOpanyeckoi. PereHne TeKCTOBBIX 3a/1ay alre0pandyeckium CriocoOoM.

YuciioBbIe NOCAEA0BATEIbLHOCTH

[lonsTe mocnenoBarenbHOCTU. Apudmernyeckas U reomeTpuueckas mporpeccuu. dopmyssl oOmiero uiaeHa apupMeTHYECKOr u
reOMETPUUYECKON MPOTPECCHl, CyMMBI MEPBBIX HECKOJBKHX YJICHOB apu(MeTHdecKol M reoMeTpuueckor mporpeccuil. CroxHbIE
ITPOLICHTHI.

YucsioBbie GPyHKIIUN
[Tonsatue Qyuxuuu. O6macts omnpeneneHus ¢yHkiuu. CrnocoOwsl 3amanust ¢yHkuuu. ['paduk QyHkiuu, Bo3pacTaHue U yObIBaHUE

¢byHKIUM, HamOOJbIlIee M HAaWMEHbIIEe 3HAYEHUS (QYHKIUM, HYId (QYHKIMHM, NPOMEKYTKH 3HAKONOCTOSHCTBA. UTeHue rpaukos
GyHKIMA.

OyHKIMH, ONUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO HPONOPLUUOHAIBHYIO 3aBUCUMOCTH, MX Tpaduku. JIuHelHas QyHKuus, ee rpaduk,
reoOMEeTpUYECKU cMbICH K03 durieHToB. I unepoona.

KBagparuunas ¢ysnkuus, ee rpaduk, napadona. KoopauHatel BepumivHbl  1Mapaboiibl, Och cUMMeTpuud. Cmenenuvle (yHKyuu c
HAmypaibHbIM noKazamesnem, ux epapuxu.

I'paduixu pyHKIMIA: KOPEHb KBaPATHBIN, KOPEHb KyOMUECKUI, MOJTYJIb.

Hcnionp3oBanue rpadgukoB GyHKIMMA 71 pellIeHNs YPaBHEHUN U CUCTEM.

[Tpumepsl rpaduyeckux 3aBHCHUMOCTEH, OTpa)kaloIMX pealibHble MPOLECcChl: KosiebaHue, MoKa3aTenbHbIl pocT. Yucnogvle @ynxyuu,
onucvlearowjue smu npoyeccwl. llapannenvuviii nepeHoc epagurkos 6001b ocell KOOPOUHAM U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarsl
N300pakeHue 4yucesl TOYKAMU KOOPAMHATHOW mpsMou. ['eomeTpuueckuil cMbICi MOIyJd uucia. YHucIoBble MPOMEXKYTKHU: MHTEpBAI,

OTpE30K, NIyd. Popmyna paccmosnus mexncoy moykamu KOOPOUHAMHOU NPAMOU.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH;, KOOpAWHAThlI TOYKU. KoopauHatel cepeauHbl oTpe3ka. DopMyra pacCTOSHUS MEXAY IBYMs
TOYKAMU TJIOCKOCTH. Y paBHEHUE MPSIMOM, YTIIOBON KO3(PDUIIMEHT MPSIMOM, YCIOBHUE MApaUICIbHOCTH MPSMBIX. Y pPaBHEHUE OKPYKHOCTH
C LIGHTPOM B Haydajie KOOPAUHAT U 8 000U 3a0anHou mouke. I'padmyeckass UHTEpIpPETAUS YPABHEHHUM C IBYMS TEPEMEHHBIMU U UX
CHUCTEM, HEPABEHCTB C JBYMSI IIEPEMEHHBIMU U UX CUCTEM.



J1IeMEeHTBI JIOI'MKH, KOMGI/IHaTODHKH, CTATHCTHUKH TEOPHH BEPOATHOCTEH

I[OKafiaTeJII)CTBO
Ol'[peI[eJICHI/IH, A0Ka3aTCJIbCTBA, aKCHOMbBI U TCOPCMEI, CIICACTBUA.

Heobxooumvle u 0ocmamounsvie ycnosus. Kontpnpumep. JlokazatenbcTBO OT npoTtuBHOTO. [Ipsimast u oOpaTHas teopemsl. [louamue 06
aAKCUOMamuKe U aKCUOMAMUYecKom nocmpoenuu ceomempuu. Ilamoiii nocmyaam Eekauoa u e2o ucmopusl.

MHo:xecTBa 1 KOMOMHATOPHKA

MHnoocecmso. Onemenm muodcecmea, noomuodcecmso. Ob6veouneHue u nepeceyeHue MHoxcecms. [[uacpammul iinepa. Ilpumepbl

penieHrss KOMOMHATOPHBIX 3a/1a4: Nepedop BapHaHTOB, IPABUIIO YMHOKEHHUS.

Crarucruyeckue JaHHbIE
[IpeacraBnenue JaHHBIX B BHJE TaOIUL, nuarpamm, rpagpukoB. CpelHue pe3ysbTaToB U3MepeHUid. [IoHsATHE O CTATUCTUYECKOM BBIBOJIE

Ha OCHOBE BBIOOpKH. [IoHATHE U TPUMEPBI CITyYailHBIX COOBITUH.

BepositHOCTB
YacToTa cOOBITHS, BEpPOSATHOCTh. PaBHOBO3MOXXHBIE COOBITHS W TIIOJACYET WX BEpPOSATHOCTU. lIpencraBieHHe O TreoMeTpUUYSCKOM

BCPOATHOCTH.

I'eomerpus
HavanbHble NOHATHA ¥ TEOpPeMbl FreOMeTPUH
Bo3HUKHOBEHHE T€OMETpUM M3 NPAKTUKU. ['eomeTpuueckue Qurypsl U tena. PaBeHcTBO B reomerpuu. Touka, mpsiMas U IMIJIOCKOCTb.

Ilonarne o reomerpumueckom Mecte Todek. Paccrosnume. Otpesok, nyd. Jlomanasd. Yrom. Ilpsmoit yrom. OcCTpble M TYyIBIE YIJIBL
BeptukanbHble 1 CMEKHBIE YIUIBL. brccekTpuca yria u ee csorcrna. [lapannensHble n nepecekaromuecs npsaMsie. llepnenaukyasspHOCTb
npsAMbIX. Teopembl O MapajuIeIbHOCTH U IMEPIEHIUKYISIPHOCTH NpsMbIX. CBOMCTBO CEPEIMHHOIO INEpPHEHAUKYIspa K oTpe3ky. Ilep-
NEHIUKYJISIp U HAKJIOHHAs K npsMoid. MHoroyrosbHUKU. OKPYKHOCTh M Kpyr. HarusiiHble peicTaBiIeHus O MPOCTPAHCTBEHHBIX TENAX:
KyOe, mapasuienenunene, npusme, nupamue, mape, chepe, konyce, muwinaape. [Ipumeps ceuenuii. [Ipumeps! pa3BepTok.

TpeyroabHuk
[IpsiMoyroJibHBIE, OCTPOYTOJbHBIE M TYIOYTOJIbHbIE TPEYroJbHUKH. BbicoTa, MeauaHa, OUMCCEKTpUca, CPEaHss JMHUS TPEyTroJIbHUKA.

PaBHOOEIpeHHBIE W PAaBHOCTOPOHHHE TPEYTOJbHUKH, CBONCTBA M TPU3HAKK PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHuka. CyMMa yrioB TPEyrojibHUKA. BHENTHUE YTIIbI TPEyroibHUKA. 3aBUCUMOCTh MEXKIY BEJH-
YUMHAMU CTOPOH U YIVIOB TpeyroJjibHuKa. Teopema daineca.

[TonoGue TpeyroasHUKOB; KO3 duiineHT noaoous. [lpusnaku momodust TpeyroabHUKOB.



Teopema [Tudaropa. Ilpuznaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHTE€HC OCTPOTro yria MpsSIMOYTOJIbHOTO TpeyroyibHUKa U yriioB ot 0° no 180°; mpuBeneHne K OCTPOMY YIIIy.
Pemienne npsAMoyroyibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYJIbI, CBSA3BIBAIOIINE CHHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC OJHOTO M TOro ke yrja. TeopeMa KOCHMHYCOB U TEOpEMa CHHYCOB; MPUMEPHl UX MPUMEHEHHS JJI BBIYUCICHUS
AJIEMEHTOB TPEYTOJIbHUKA.

3ameyaresbHbIE TOYKH TPEYTOJIbHUKA: TOUKU NIEPECEUECHUS CEPEAUHHBIX IEPIEHAUKYIIAPOB, OUCCEKTpHC, MeuaH. OkpyacHocms Jiinepa.

YerbIpexyroJbHUK

[Tapamienorpamm, ero cBoiicTBa U npusHaku. [IpsMoyronbHuK, KBaapat, poMO, UX CBOMCTBA U MPU3HAKU. Tpanenus, CpeaHss JINHUS
Tpaneuuu; paBHOOEIpEeHHAs TpareLusl.

MHOroyrojibHuKH

Brimyknsie MHOroyronsbHuku. CyMMa yIJiOB BBINYKJIOTO MHOTI'OYIOJIbBHMKA. BIMcaHHbIE W ONMCaHHBIE MHOTOYTOJBHHUKHU. [IpaBuiibHBIE

MHOTI'OYI'OJIbHHUKH.

OKpy:XHOCTb U KPYT
Lentp, pamuyc, nuamerp. yra, xopaa. Cekrop, cerMeHT. LleHTpanbHbIl, BIMCAHHBIA YTOJ; BETUYMHA BIMCAHHOTO yria. B3aumHoe

pacroyio)keHUe MPSAMOA W OKPYXKHOCTH, 08VX OKpyocHocmel. KacarenbHas M ceKylias K OKPY>KHOCTU; PaBEHCTBO KacaTelIbHBIX,
MIPOBEICHHBIX U3 OJIHON TOYKHU. Mempuueckue cOOMHOWEHUS 8 OKPYHCHOCMU. CBOUCMBA CeKYWuX, Kacamenbhvix, xopo. OKpyKHOCTb,
BIIMCAHHAS B TPEYTOJbHUK, U OKPYHOCTb, OMIMCAHHAs! OKOJIO TPEYTrOJbHUKA. BnucanHnvle u onucanHvle yemsvipexy2oipHuxyu. BriicanHbie
Y ONMCAaHHBIC OKPYKHOCTHU MPABUJILHOTO MHOTOYTOJIbHUKA.

N3Mepenne reomeTpu4ecKMX BeJIUYHH
JnvuHa otpe3ka. /[nvHa nomMaHOW, NEPUMETP MHOIOYroJbHUKA. PaccTossHME OT TOUYKM 10 Npsmoi. PaccrosHue mexay napajuieabHbIMU

npsiMbIMU. J[JTMHA OKPY>KHOCTH, YHUCJIO K, JJWHA AyTd. BenuunHa yria. ['pagycHas mepa yriia, COOTBETCTBHE MEXY BEJIMYUHOM yTiia U
JUTMHOU JTyTH OKPYXKHOCTH.

[Tonsatne o momanu T1ockux ¢uryp. PaBHococTaBneHHble W paBHOBenukue ¢urypsl. I[lnomans npsmoyronbHuka. Ilnomansb
napasuiesiorpaMma, TPeyrojibHUKa U Tpaneuuu (OCHOBHBIE (opmyJibl). DOpMyJibl, BhIpaXalolike IJIONIAJAb TPEYTOJbHUKA: Yepe3 JIBE
CTOPOHBI U YroJl MEXAY HUMHU, uepe3 nepumemp u paouyc 6NUCAHHOU okpyicHocmu, gopmyna I'eppona. Ilnowaos uemvipexyeoibHUuKa.
[Tnomans kpyra u miomaas cekropa. CBsa3b MEXIY TUIOMIAASIMU TTOT00HBIX QUTYP.

O6bem Tena. @opMyiibl 00beMa MPSIMOYTOJILHOTO MapajuieNenumnenaa, Kyoa, mapa, MuInHApa U KOHyca.

BekTopsl



Bekrop. Inuna (Moaynb) BekTopa. KoopauHaTtel BekTOopa. PaBeHcTBO BekTOopoB. Omnepanuu HajJ BEKTOpaMU: YMHOXKEHUE Ha YHUCIIO,
CJIO’KEHME, PA3JI0KEHHE, CKAISIPHOE IPOU3BENCHHUE. YTOI MEXIY BEKTOPAMH.

I'eomeTpuyeckune npeodopazoBaHusi

Ipumepwr osuocenuii pueyp. Cummempus gueyp. Ocesas cummempus u napaiienvHsli nepenoc. llosopom u yenmpanoHas cummempus.
llouamue o comomemuu. Ilooobue gueyp.

ITocTpoeHus ¢ MOMOUILIO HMPKYJIS U JJUHEHKHU

OcHogHble 3a0ayu HA NOCMpOEHUe. OeleHue Oompe3Ka NONoJNaM, HOCMpPOeHUue MpeyoNbHUKA No Mmpem CHMOPOHAM, HNOCHMPOEHUE
NEepNeHOUKYIApPaA K NPAMOlL, NOCMpoeHue OUCCEKMPUCDL, OeleHue OmpesKa Ha n pagHulx yacmetl. IIpasunbHble MHO20SPAHHUKU.

TpeOoBaHus K YPOBHIO NIOATOTOBKHU BbIIYCKHMKOB OCHOBHOM IIKOJIBI
B pe3ysabTarte u3yuyeHusi MATEMAaTHKH YY€HUK 10JI2KEH
3HATh/IOHUMATh:
CYIIECTBO MOHSATHUS MaTEMAaTHUYECKOTO JOKA3aTeJIbCTBA; IPUMEPHI I0KA3aTEIbCTB;

CYLIECTBO MOHATHS aITOPUTMA; IPUMEPHI AJITOPUTMOB;

KaK MCTOJB3YIOTCSI MaTeMaThuueckue GopMyIibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS ISl PEIICHHUS] MAaTEMaTHUEeCKUX U
MIPAKTUYECKUX 3a/aY;

KaK MaTeMaTUYECKU ONpeIeTIeHHbIE (PYHKIIMM MOTYT ONKCHIBATh PEAIbHbIE 3aBUCUMOCTH; IPUBOJIUTH TPUMEPHI TAKOTO ONMUCAHUS;

KaK NOTPEOHOCTH MPAKTUKU NPHUBEIH MATEMATHUECKYIO HAYKy K HEOOXOJIUMOCTH PACIIMPEHUS TTOHITHUS YUCIIA;

BEPOSATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEN OKPYKAIOLIEr0 MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;
KaKuM o0pa3oM reoMeTpusi BOZHUKIIA U3 MPAKTUYECKUX 3a]1a4 3eMJIEMEpHsl; IPUMEPbl T€OMETPUUECKUX OOBEKTOB U YTBEPHKIEHUHN O HHUX,
BAXKHBIX ISl IPAKTUKHU;

CMBICT MJ€aju3alluy, MO3BOJSIONICH pemarh 3aaud peaibHOM JeWCTBUTEIHLHOCTH MaTeMaTHUYECKUMU METOJIaMHU: MPUMEPhI OIIHOOK,
BO3HUKAKOLIUX ITPU UICATU3ALUU.

APUOMETHUKA
YMeETh:



BBITIOJIHATh YCTHO apu(PMETHUECKUE NEHUCTBUS: CIOKEHHWE M BBHIYMTAHHWE JBY3HAYHBIX YHCEN M JECATUYHBIX IPOOEH ¢ ABYMS 3HAKaMH,
YMHOKCHHE OJHO3HAYHBIX YHCEN, apu(pMETHYeCKHe Omepalud ¢ OOBIKHOBEHHBIMH JPOOSMU C OJHO3HAYHBIM 3HAMEHATEIEM U
YUCIIUTEIEM;

NEPEXOAUTh OT OAHOW (POPMBI 3allUCU YUCEN K JIPYroM, MPEeACTaBIATh ACCATUUYHYIO JpOOb B BUJE OOBIKHOBEHHOW U B MPOCTEHIIMX
CiIydasix OOBIKHOBEHHYIO B BUJIE€ IECATUYHOM, MPOIEHTHI B BUE ApoOU U IpoOb B BUJIE MPOIIEHTOB; 3alMChIBATh OOJIBIIINE U MaJIble YnCia
C UCIIOJIb30BAaHUEM LIEIIBIX CTETICHEN JECATKY;

BBITIOJTHATH apU(METUUECKHUE ACHCTBUS C PAIIMOHATLHBIMU YHCIaMU, CPAaBHUBATh PAIlMOHAIBHBIE W JCHCTBUTEIBHBIC YHCIIA; HAXOIUTh B
HECJIOKHBIX CITydasiX 3HaUYCHUsSI CTENIEHEH C 1IeJIBIMU MOKA3aTeNIsIMU U KOPHEW; HAXOAUTh 3HAUEHUS YMCIIOBBIX BBIPAKECHHUI;

OKPYTJISATh IEJbI€ YUCIA U JACCATUYHBIC NIPOOU, HAXOAUTH MPUOIMKEHUS YUCET C HEAOCTATKOM M C H30BITKOM, BBIMOJHSATH OIEHKY
YUCJIOBBIX BBIPAXKEHUH; €

MOJIb30BATHCS OCHOBHBIMHM €IMHMIIAMH JUIMHBI, MacChl, BPEMEHU, CKOPOCTH, IUIOIMIAa1, 00beMa; BhIpakaTb 00Jiee KPYIIHBIC €IUHUIIBI
yepes 0oJiee MeJIKue U Hao0opoT;

peniaTh TeKCTOBBIE 3a/1auu, BKJIIOYas 3a7a4M, CBSI3aHHbIE C OTHOILIEHUEM U C TTPOMOPIIMOHATIBHOCTBIO BEJIMYMH, IPOOSIMU U MPOIICHTAMH.

Hcnob30BaTh NPHMOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOM J1esiTeJILbHOCTH M NOBCEIHEBHOM JKH3HM JIJIsA:
pEeIICHU HCCIOKHBIX MPAKTHUYCCKUX PACUYCTHBIX 3ada4, B TOM YHUCJIC C UCIIOJIBb30BAHUCM IIpHU H€O6XOI[I/IMOCTI/I CIIpaBOYHBIX MAaTCPHAJIOB,

KaJIbKYJIATOPA, KOMIIBIOTEPA;
YCTHOM MPUKUIKHU U OLIEHKW PE3yJIbTaTa BEIYMCICHUN; IPOBEPKHU PE3YIbTaTa BEIYMCICHUS C UCTIOJIb30BAHUEM PA3JINYHBIX IPUEMOB;
WHTEPIPETALNN PE3YJbTAaTOB PEIICHUS 3aJad C YYE€TOM OrPaHWYEHHUH, CBSI3aHHBIX C PEAIBHBIMHU CBOWCTBAMH PacCMaTPUBACMBIX
MPOLIECCOB U SIBJICHUU.

AJI'EBPA

YMETh:
COCTaBJIAITh 6yKBeHHBI€ BBIPAXXCHUA U (1)OpMy.HBI 110 YCJIOBHAM 3a/iad; OCYHICCTBIIATE B BLIPAXKCHUAX U (bOpMYJ'IaX YHUCJIOBBLIC ITIOACTAHOBKHU

Y BBITIOJIHATH COOTBETCTBYIOLIME BBIYUCIICHUS, OCYIIECTBIISITh MOJICTAHOBKY OJHOTO BBIPAXXEHUS B JIPYroe; BbIpakaTh U3 (HOpPMYJ OJIHY
IIEPEMEHHYIO YE€PE3 OCTAJIbHBIE;

BBITIOJHATH OCHOBHBIE JIEHCTBUS CO CTENEHSIMH C LIEBIMU MOKA3aTENIMH, C MHOTOUJICHAMH U C alreOpandecKuMu IpOoOsIMU; BBITIOIHATH
pa3oXKeHNe MHOTOWIEHOB Ha MHOXKUTEJIH; BBIIOJIHATH TOKJECTBEHHbIE PE0Opa30BaHuUs pallMOHAIBHBIX BBIPAXKEHHUI;



NPUMEHSATh CBOWCTBA apU(PMETHUECKHX KBAJAPATHBIX KOPHEW JJIsl BBIUMCICHMS 3HAUCHUNA U MPeoOpa3oBaHHUIl YKCIOBBIX BBIPAXKCHHH,
COZIEpKAIINX KBAJPaTHbIE KOPHHU;

penaTh JIMHEWHbIE, KBaJPAaTHbIE YPABHEHHS U PAallMOHAJIbHBIE YPABHEHMSI, CBOIAIINECS K HUM, CUCTEMBI JBYX JMHEHHBIX YPaBHEHUN U
HECJIOKHBIE HEJINHEWHBIE CUCTEMBI,

peunaTh JIMHEWHBIE U KBAaIpaTHbIE HEPABEHCTBA C OAHOW IIEPEMEHHON U UX CUCTEMBI;

penaTh TEKCTOBBIE 33Jja4H alre0panueckuM METOJIOM, HHTEPIIPETUPOBATH MOJIYYEHHBIA pPe3yJIbTaT, IPOBOAUTH OTOOP PELICHUM, NCXOs
u3 (HOpPMYITHPOBKY 33a4UH;

M300pakaTh yuciaa TOYKAMHU Ha KOOPJIMHATHOM NPSIMOW;

ONpENENsITh KOOPAUHATHI TOUYKH MJIOCKOCTH, CTPOUTh TOUKH C 33JaHHBIMU KOOPJAMHATAMM; N300pakaTh MHOKECTBO PELIEHUN JTMHEHHOTO
HEpPaBECHCTBA,

pacrno3HaBaTh apuU(PMETHUECKUE U T€OMETPUUYECKUE MPOTPECCUU; PEIaTh 3aJaud C MPUMEHEHHEM (HOPMYJbl OOIIETO WIEHAa M CyMMBbI
HECKOJIBKHX IIEPBBIX YJICHOB;

HaxOJIUTh 3HAa4YeHUs (PYHKIUM, 33aJaHHON (opmymoil, Tabmuiei, rpadUKoM NO €€ apryMEeHTy; HaxOJUTh 3HAYEHUE apryMEHTa II0
3HAYEHUIO PYHKIUH, 3aJaHHON rpad) KoM WU TabJINLEH;

ONpeNeNsITh CBOWCTBA (PYHKIMU MO €€ rpaduKy; NPUMEHATh TrpadUyecKue NpPeICTaBICHUS MpPU PEUICHUU YPaBHEHUMN, CHCTEM,
HEPABEHCTB;

OTHCHIBAaTh CBOMCTBA U3YUYEHHBIX (DYHKUUH, CTPOUTH UX IPAPUKH.

Hcnob30BaTh NPUOOPETEHHbIC 3HAHUSL M YMEHUS
B IPAKTUYECKON 1eATeIbHOCTH U NIOBCEITHCBHOM "KU3HM JLISI:
BBITIOJIHEHUSI pacueToB 10 (GopMysiaM, COCTaBICHHs (OPMYJ, BEIPAKAIOIIMX 3aBUCUMOCTH MEXIY peaIbHBIMHU BETUYMHAMU; HAXOXKICHUS

HY>KHOU (hOpMYJIbI B CIPABOYHBIX MaTepuaiax;

MOJEJIUPOBAHUS MTPAKTUUECKUX CUTYAlMM U UCCIEA0BaHUS TOCTPOEHHBIX MOJIeNIEN ¢ MCIIOJIb30BAaHUEM amnmnapara anreOphi;

OMMCAHUS 3aBUCUMOCTEH MeXIQy (GU3MYECKUMHU BEJIMYMHAMH COOTBETCTBYIOIIMMH (OpMyJlaMU NpHU MCCIEIOBAHUU HECIOXKHBIX
MIPAKTUYECKUX CUTYaLNN;

MHTEPIIPETANU IPaKOB pealibHbIX 3aBUCUMOCTEN MEXKAY BETMUNHAMHU.

I'EOMETPUA
YMETh.



M0JIb30BAaThCA A3IKOM F€OMETPUU ISl ONMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA;
pacmo3HaBaTh FTeOMETPUUYECKHIE (PUTYPHI, PA3THMIATh UX B3AMMHOE PACIIOJIOKECHUE;

n300paxaTh reOMETPUYECKHUE (PUTYPHI; BBITIOIHATD YEPTEKH T10 YCIOBUIO 33/1a4; OCYIIECTBIATh MpeoOpazoBaHus GUryp;

pacrio3HaBaTh Ha YepTekax, MOJICIISIX U B OKpYKaroIieit 00CTaHOBKE OCHOBHBIC MPOCTPAHCTBEHHBIE Tela, U300paKaTh UX;

B IIPOCTEHIITNX CITy4asx CTPOUTh CEUCHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;

MPOBOAUTH ONEPAIMU HAJl BEKTOPAMU, BEIYUCIIATh JUIMHY U KOOPJIMHATHI BEKTOPA, YTOJl MEK]ly BEKTOPAMU;

BBIYUCIISITh 3HAUYCHUS] TEOMETPUYECKUX BEIUYUH (IJIMH, YTJIOB, MIIOMAAeH, 00beMOB), B TOM 4ucie: s yriioB oT 0° no 180° onpeaensith
3HAYCHUS TPUTOHOMETPUYECKUX (YHKIIMKA TI0 3aJaHHBIM 3HAYCHUSM YTJIOB; HAXOIUTh 3HAYCHUS] TPUTOHOMETPUUCCKUX (DYHKIIHHA T10
3HAQYEHUIO OJIHOM M3 HHMX, HAXOJIUTh CTOPOHBI, YIJIbl W IJIOMIAJAM TPEYTrOJbHUKOB, JJIMHBI JOMAaHBIX, IYI OKPY>KHOCTH, IUIOIIaJEH
OCHOBHBIX T€OMETpHUUYECKUX GUTYp U (PUTYDP, COCTABICHHBIX U3 HUX;

pemniaTh TeOMETPUUECKHE 3aJ1aui, ONMHUPAsICh Ha W3YyUYCHHBIC CBOMCTBA (PUTYp M OTHOIICHUN MEXIYy HUMH, MIPUMEHSS JOIOJIHUTCIHHBIC
MIOCTPOCHMS, alreOpanyeckuil 1 TPUTOHOMETPHYECKUN anmapar, UJIeu CAMMETPHH;

MPOBOAUTE JOKAa3aTEIbHBIE PACCYKJICHUS NPHU PEIICHUM 3a/1ay, UCIOJb3ysSd M3BECTHBIE TEOPEMbl, OOHAPYKMBasi BO3MOXKHOCTHU ST MX
HCITOJIb30BAHMS,

pelaTh NpocTerIue MIaHUMETPUUECKUE 3a/1a4d B POCTPAHCTRE.

HNcnoib30BaTh NPpUOOPETEHHBbIE 3HAHUS U YMEHUS
B IPAKTUYECKON 1eATeIbHOCTH U NIOBCEITHCBHOM "KU3HM JLIsA:
ONMCAHUS PEAIBHBIX CUTYallUH Ha S3bIKE T€OMETPUU;

pacyeToB, BKJIIOYAIOUIMX MPOCTEHUIINE TPUTOHOMETpUUYECKHUE (POPMYIIbI;

pEeIIEeHUsI TEOMETPUUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TPUTOHOMETPHH;

pellIeHusl MPAKTUYECKUX 3aJ1ay, CBSI3aHHBIX C HAXOKICHHEM I€OMETPUUYECKUX BETUYMH (KCIIOJIb3Ys MPU HEOOXOAUMOCTH CIIPABOYHUKHU U
TEXHUYECKUE CPENICTBA);

MOCTPOCHUN TEOMETPUUECKUMHU HHCTPYMEHTaMH (JIMHEHKa, YrOJbHUK, IUPKYJIIh, TPAHCTIOPTHD).



SJIEMEHTbBI JIOTMKHW, KOMBUHATOPUKU, CTATUCTUKU
1 TEOPUU BEPOSATHOCTEH

YMETh:
IMPOBOAUTL HCCIIOKHBIC HO0Ka3daTCJILCTBA, II0JIYHYATb HpOCTeﬁIHI/IG CICACTBHUA N3 HU3BCCTHBIX HWJINW PAHCC ITOJTYUCHHBIX YTBCp)K,HeHHﬁ,

OILICHUBATh JIOTUYECKYIO MTPABUIIBHOCTh PACCYXKIECHUM, UCIIOIb30BaTh NPUMEPBI ISl WIUTIOCTPALIMU U KOHTPIIPUMEPHI JIJI1 OIPOBEPIKEHUS
YTBEPKICHUN;

U3BJIeKaTh MHGOpPMAIIMIO, NPEACTAaBICHHYI0 B TaOdMIaX, Ha AuarpaMmax, rpadukax; COCTaBISATh TAOJUIIbI, CTPOUThH JAHArpaMMBbl U
rpadukuy;

pemiath KOMOMHATOPHBIE 3a/1a4d IIyTEM CHCTEMAaTHYECKOro nepedopa BO3MOKHBIX BapHaHTOB, a TAaK)KE C MCIOJIb30BAHHEM IIPAaBUIIA
YMHOKEHUS;

BBIUKCIISTh CPEITHUE 3HAYEHHUS PE3YIIbTATOB U3MEPEHUN;

HAXOJUTb YAaCTOTY COOBITHS, UCIIOJIb3Ysl COOCTBEHHBIE HAOIIOIEHUS U TOTOBBIE CTATUCTUYECKUE JTAHHBIE;

HAXOJIUTh BEPOSTHOCTH CITyYalHBIX COOBITUN B MPOCTEUIIINX CITydasiX.

M cnoab30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B IPAKTHYECKOH 1eATEJLHOCTH U NMOBCEIHEBHOM KU3HH JIJIsI:
BBICTpAMBaHUS apryMEHTAlMU MIPH 10Ka3aTeNbCTBE (B (pOpME MOHOJIOTA U IUAJIOra);

pacIiO3HaBaHMS JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUIM;

3aIMCU MAaTEMaTUYECKUX YTBEPKIACHUN, TOKA3aTEIbCTB;

aHaJIM3a peaJIbHbIX YMCIIOBBIX IaHHBIX, MPEACTABICHHBIX B BUE IUarpaMm, rpaukoB, TaOJIHUIL;

pelIeHUs] MPAaKTUYECKUX 3aJady B IOBCEAHEBHOW M NPO(eCCHOHAIBHON NEATEIbHOCTH C HCMOJIb30BAaHUEM JIEHCTBUN C YHUCIaMH,
IPOLEHTOB, JUIUH, TUIOIaei, 00beMOB, BPEMEHU, CKOPOCTH;

penieHus y4eOHbIX U MPAKTUYECKUX 3aa4, TPEOYIOIUX CUCTEMAaTHYECKOTO Iepedopa BapUaHTOB;

CpPaBHEHUSl IIAHCOB HACTYIUICHMSI CIyYaWHBIX COOBITUM, OLEHKH BEPOSTHOCTH CIYyYaHOTO COOBITHUSI B MPAKTUUYECKUX CHUTYalMsX,
COITOCTABJICHUSI MOJEIU C PEAIbHOU CUTYyallUeH;

IIOHMMaHHS CTATUCTUYECKUX YTBEPKICHUN.



COAEPKAHUE TEM YYEBHOI'O KYPCA
Auredpa 7 kiaace

1. Boipa:keHusi u ux npeodpazoBanus. Ypapuenus (20 1)
YucnoBble BEIPAKEHUS U BBIPAXKEHUS ¢ IepeMeHHbIMU. [IpocTeiine npeodpa3oBaHus BeIpa)KEHUN. Y paBHEHHUE C OJHUM HEU3BECTHBIM U
€ro KOpEeHb, JINHEHHOE ypaBHEHHE. PerieHre 3a1au MET0/10M YpaBHEHUI.
Leap — cucrtemarusnpoBaTh U O0OOOIIUTH CBEAEHUS O NMPEOOpPa30BaHUU BBIPAXKEHUN M PELICHUH YPAaBHEHUN C OJHUM HEU3BECTHBIM,
MOJTyYEHHbIE yYaIllUMHCS B Kypce MaTeMaTUKH 5,6 KIIaccos.
3namp Kakue 4ucia SBISIOTCS LEIbIMU, APOOHBIMH, PallMOHAIBHBIMH, MOJ0KHUTEIbHBIMH, OTPULIATEBHBIMU U Jp.; CBOMCTBA JEHCTBUI
HaJ YUCIIaM{; 3HAaThb WU IOHUMAaTb TEPMHUHBI «UHUCIOBOE BBIPAKEHHUE», «BBIPAKEHHE C INEPEMEHHBIMH», «3HAUEHHUE BBIPAKEHUSY,
TOXJIECTBO, «TOXAECTBEHHBIE MPEOOPA3OBAHUS.
Ymemsv ocymiecTBisITh B OyKBEHHBIX BBIPAKEHHUSIX YMCIOBBIEC MOJACTAHOBKU U BBINOJHATH COOTBETCTBYIOLIME BBIYMCIICHHS; CPABHUBATH
3HaueHUs] OYKBEHHBIX BBIPAKEHUH MpHW 3aJaHHBIX 3HAUCHHUSAX BXOISAIIMX B HHUX TEPEMEHHBIX; MPUMEHATH CBOICTBA NEHCTBUN Hal
YHCIIaMU TIPY HaXO0XK/IEHUU 3HAYCHUWYNCIIOBBIX BBIPAKCHHI.
2. ®ynknum (16 )
®yHkuus, o0nacTe onpeneneHus Gpynkuuu, Cnocoosl 3ananud pyHkuu. ['paduk pyHKIuM.
@Oyuxkius y=kx+b u e€ rpaduk. @ynkius y=kx u e€ rpaduk.
Iesab — TO3HAKOMUTb yUYAIIUXCSl C OCHOBHBIMU (DYHKIIHOHAJBHBIMH HOHSATHAMU U ¢ rpadukamu GpyHkmumit y=Kx+b, y=KX.
3name onpenenenus GyHKUIMU, oOnacTu ompeneneHus (QyHKIUH, oOJAaCTH 3HAYECHHM, YTO TAaKOE€ apryMEHT, Kakas I[epeMEHHas
HA3bIBACTCS 3aBUCHMMOM, Kakas HE3aBHCHUMOM, NOHMMAaTh, YTO (YHKIUS — 3TO MaTeMaTH4ecKash MOJelb, MMO3BOJISIIONIASl OMUCHIBATH U
U3y4yaTh Pa3HOOOpa3HBIC 3aBHCUMOCTH MEXAY PCalbHBIMH BEJIMYHHAMH, YTO KOHKpPETHbIC THIbI (yHKIWH (mpsiMas u oOparHas
NPOTOPIMOHATLHOCTH, IMHEWHAsI) OMUCHIBAIOT OOJIBIIIOE Pa3HOOOpa3Ue PeaibHbIX 3aBUCHMOCTEH.
Ymems mnpaBuiIbHO yMOTPEOJIATh (YHKIIMOHAIBHYIO TEPMUHOJOTHIO (3HaueHWEe (YHKIMH, apryMeHT, Tpapuk (GYHKIHH, O0O0JaCTh
OIIpeJieNIeHre, 00JIacTh 3HAYCHMI), MOHMMATh €€ B TEKCTE, B PeUd y4HTess, B (DOpMYyTUPOBKE 3ajad; HAXOJWUTh 3HAUCHUS (PYHKIIUH,
3alaHHbIX (popmyIioH, Tabiuuel, rpaduKoM; pemarb 0OpaTHYIO 3a/layy; CTPOUTh rpaduKH JUHEHHON (DPYHKIMHU, NpAMOWA U OOpaTHOU
MPONOPIMOHAIBHOCTH; HHTEPIPETUPOBATH B HECIOKHBIX CITydasx rpaQuKu peanbHbIX
3aBUCUMOCTEN MEX]ly BEIMUMHAMH, OTBEYAsl HA TIOCTABJICHHbIE BOIIPOCHI
3. CTeneHb ¢ HATYPAJIbHBIM MOKAa3areseM (17 4)
Crenenb ¢ HaTypaJIbHBIM TTOKa3atesieM U e€ cBoiicTBa. OgHousnieH. OyHkiuu y=x2, y=X3, 1 ux rpaduxmu.
Ieab — BeIpaboTaTh YMEHUE BBIMOIHITH JEHCTBUS HAJl CTEIEHSIMH C HaTypaJlbHBIMU MOKA3aTENISIMU.
3namb onpeseNneHne CTENEHH, OIHOUYICHA, MHOTOWICHA, CBOMCTBA CTENEHH C HATYPATbHBIM MOKa3aTeneM, CBOHWCTBA (DYHKIMH y=x’,

y=x".



Ymemsp waxomguth 3HaueHus (GyHKUUH, 3aAaHHBIX (opmynoi, Tabmuiel, rpadguxkomM; pemars oOpaTHYIO 3agady; CTPOUTH Tpaduku
dyHKIHE y=x°, y=X°; BBIIONHATb ACHCTBHS CO CTEIICHAMH C HATYPAIbHBIM MOKA3aTEIEM; PEOOPA30BHIBATH BHIPAKEHHS, COACPIKALIIE
CTETeHU C HAaTYpaJIbHBIM MOKa3aTeNieM; IPUBOAUTH OJHOWICH K CTAHAAPTHOMY BUY.

4. MHuoro4jeHsl (23 4)

Muorounen. CioxeHue, BBIYUTaHUE U YMHOXKEHHE MHOTOWICHOB. Pa3noxkeHrne MHOTOUYIEHa HA MHOKHUTEIH.

Heab — BbIpaboTaTh YMEHUE BHITIOJIHATH CJI0KEHHUE, BBIYUTAHUE, YMHOKEHUE MHOTOWICHOB U Pa3Jio’KeHUE MHOTOYICHOB HA MHOKHUTEIH.
3name onpeneneHre MHOTO4JIeHa, TOHUMATh POPMYIUPOBKY 3aJIaHUN: «YTIPOCTUTH BHIPAKEHHEY, «PA3JIOKUTH HA MHOKUTEII.

Ymems npuBOIUTH MHOTOYJIEH K CTAHJIAPTHOMY BHJY, BBITIOJHSTH JACUCTBUS C OJHOUYICHOM M MHOTOWJIEHOM; BBINOJHATH Pa3joKeHUE
MHOTOYJICHa BBIHECEHHEM OOIIEr0 MHOXHUTENS 3a CKOOKHM, YMHOXKaThb MHOTOYJIEH Ha MHOTOWIEH, pPAacKiaJblBaTh MHOTOYJIEH Ha
MHOKUTEH CITIOCOOOM IPYNIUPOBKH, JOKA3bIBATh TOXK/IECTBA.

5. ®opMyJIbI COKPAIIEHHOTO YMHOKeHHs (23 1)

®opmyner  (ath)’=a’+2ab+b® (atb)’=a’+3a’b+3ab’th®, & — b? = (a-b)(atb), a’tb’=(atb)( a’tab+b’). Ipumenenue dopmy
COKPAIIEHHOTO YMHOXEHHS K Pa3I0KEHUI0 Ha MHOKUTEIH.

Leap — BbIpaOOTaTh YMEHHE MPUMEHSATH B HECIOXHBIX CIydasx (HPOPMYINbI COKPAaIEHHOTO YMHOXKEHHUS ISl MpeoOpa3oBaHUS IIENIbIX
BBIPKEHUI B MHOTOWICHBI U JUIS Pa3JI0KEHUSI MHOTOYWICHOB HA MHOKHUTEIH.

3nams GopMysbl COKPAIIEHHOTO YMHOKEHHS: KBaIpaTOB CyMMBI 1 PA3HOCTH JIBYX

BBIPKEHU; pa3UUHbIE CTIOCOOBI Pa3I0KEHUSI MHOTOYICHOB HA MHOKHUTEIH.

Ymems qutath GoOpMyIbl COKPAIICHHOTO YMHOYKEHHUS, BRIMIOJIHATH IPE00pa30BaHNe BhIPAKECHUN TpUMEHEHHEM (OPMYJT COKPAIIEHHOTO
YMHOXKEHHS. KBaJpaTa CyMMbI W Pa3HOCTH JBYX BBIpRKCHHE, YMHOXEHHUS PA3HOCTH JBYX BBIPAKEHUNW HAa WX CYMMY; BBITIOJHSTH
Pa3NOKEHHE PAa3HOCTH KBAJIPAaTOB JABYX BBIPAKEHUN HA MHOXKHUTENH; MPUMEHSATh Pa3IMYHBbIE CIOCOOBI Pa3NIOKEHHS MHOTOWICHOB Ha
MHOKHUTEINN; TPe0OPa30BhIBATH 1IEIIbIE BHIPAKEHUS; TPUMEHSTH TPE0oOpa30BaHUE 1IEbIX BEIPAKECHUI MIPU PEIICHUH 3a]1a4.

6. Cucrembl TuHelHbIX YpaBHeHuii (20 4)

CucreMa ypaBHEHUI ¢ AByMs NEPEMEHHBIMHU. PernieHue cucteM IBYX JIMHEMHBIX YpaBHEHUW C JBYMs NEpeMEHHbIMU. PelnieHue 3amad
METOJIOM COCTABJICHUS CUCTEM YpPaBHEHHI.

Leap — MO3HAKOMUTH yUYAIIUXCSA CO CMOCOOaMU PEIICHUs CUCTEM JIMHEWHBIX YPaBHEHMH C JBYMs MEPEMEHHBIMHU, BHIPAOOTaTh YMEHUE
pemaTh CHCTEMBbl YPaBHECHUHN M MPUMEHSITh MX IPH PEIISHUN TEKCTOBBIX 3a/1a4.

3namp, 9T0 Takoe NMHEWHOE ypaBHEHHE C IABYMs MEPEMEHHBIMH, CHCTEMa ypaBHEHHWH, 3HATh Pa3UYHBIC CIIOCOOBI PEIICHUS CUCTEM
YpaBHEHUH C ABYMS MEPEMEHHBIMU: CIIOCOO MOACTAHOBKH, CIIOCOO CIIOKEHUS; TOHUMATh, YTO YPaBHEHUE — 9TO MaTeMaTHYECKHA armapar
pelIeHus: pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXHBIX 00JIacTel 3HAHWMA, TPAKTHKH.

Ymemp nipaBUIBHO yMOTPEOISITH TEPMHUHBI: «YpPaBHEHUE C IBYMS MIEPEMEHHBIMIY, «CHCTEMay; IIOHUMATh WX B TEKCTE, B PEUYM yUUTEIH,
MOHUMATh (POPMYIUPOBKY 3a/1aull «PENIUTh CUCTEMY YPaBHEHUN C JABYMS MEPEMEHHBIMUY; CTPOUTh HEKOTOPHIC rpadKH YPaBHEHHS C
JBYMSI IEPEMEHHBIMH;, PEIIaTh CUCTEMbI YPaBHEHUN C ABYMS TIEPEMEHHBIMH PA3IMYHBIMH CTIOCOOAMMU.



7. lloBTOpenue. Pemenue 3agay (19 u)
3akpericHUe 3HaHWH, YMCHHH W HABBIKOB, ITOJIYYCHHBIX HA YPOKax 10 JaHHBIM TeMaM (Kypc anreOpsl 7 Kiracca).
8.Pe3eps (2u9).

AuireOpa 8 kiacc

1. PaumonanbHbie Apoou (304)

PannonansHass npo6s. OCHOBHOE CBOMCTBO ApoOH, cokpaiieHue ApooOeil. CrnokeHue, BbIYUTAHUE, YMHOXEHUE U JICJICHHE IpOOeil.
[TpeoOpa3oBaHue palMOHATBHBIX BhIpakeHUi. DyHKkIus Y = K/x 1 e€ rpaduk.

Heab — BbIpaboTaTh YMEHUE BHITIOJIHATH TOXK/IECTBEHHBIEC MTPEOOPA30BaHUS PAlMOHATBHBIX BHIPAKEHUI.

3namp OCHOBHOE CBOWCTBO ApOOM, pallMOHAJbHBIE, LIEJbI€, TPOOHBIE BBIPAKEHUS; MPABHIIBHO YNOTPEOJATh TEPMUHBI «BBIPAKEHUEY,
«TOXAECTBEHHOE MPEe0Opa3oBaHUEY, IOHUMATh POPMYIHPOBKY 3aJaHHI . YIIPOCTUTH BBIPAKEHUE, PA3JI0KUTh HA MHOKUTENH, IPUBECTH K
o0IIeMy 3HaMEHATEeN0, COKpPaTUuTh ApoOb. 3name u nonumams (HOPMYIUPOBKY 3aJaHUM: YNPOCTUTH BBIPAKEHHUE, PA3IOKUTH Ha
MHOKHUTEIIH, TPUBECTU K 00I1IEMY 3HAMEHATEII0, COKPATUTh JpO0b, CBOMCTBA 0OPATHOM MPONOPLUUOHAIBHOCTH.

Ymems ocymecTBIATP B palMOHAIBHBIX BBIPAKEHUSX YHCIOBBIE IOJICTAHOBKM M BBIIOJHATh COOTBETCTBYIOIIHME BBIYHUCICHUS,
BBITIOJIHATH IEUCTBUS CIIOXKEHUS U BBIYUTAHUS C alreOpandeckuMu Ipo0sMH, COKpalaTh ApoOb, BBIMOIHATE Pa3I0KeHHE MHOTOUYJIEHA Ha
MHOXUTENIM TPUMEHEHHUEM (OPMYJT COKpAIEHHOTO YMHOXKEHHS, BBIIOJHATH MpeoOpa3oBaHUE palMOHAIBHBIX BBIpAXEHUH. Ywmems
OCYLIECTBJIATh B PALMOHAIBHBIX BBIPAKCHUSAX YHUCIIOBBIE IIOJCTAHOBKHM M BBIIIOJHITH COOTBETCTBYIOIIME BBIUMCICHUS, BBINOIHATH
JICUCTBUSL yYMHOXEHHS W JIeJeHHs ¢ anreOpanyeckuMu JApoOsMH, BO3BOAUTH JpoOb B CTENEHb, BBINOJHATH MPeoOpa3oBaHUE
PAlMOHANBHBIX BBIPAKCHUHN; TMPABUJIBHO YMOTPEONATh (PYHKIIMOHATIBHYIO TEPMHUHOJOTHIO (3HA4YeHUE (QYHKIUH, apryMEHT, Tpaduk
GbyHKIHN), CTPOUTH rpaduk 00OpaTHOW MPOMOPIIMOHATLHOCTH, HAXOAUTh 3HaUYeHUs pyHKIMU Y=K/X 1o rpaduxy, mo Gopmyie.

2. KBagparnbie kopHHu (25 4)

[Tonsitue 06 mppaumoHanbHOM uucie. O0ImuMe CBEASHHsI O JEUCTBUTENbHBIX uyuciax. KBagpaTHblil KOpeHb, NMPUOIMKEHHOE 3HAUCHHE
KBaJpaTHOTro KOpHs. CBOICTBa KBaJlpaTHBIX KOpHEW. [TpeoOpazoBaHus BhIpaXKEHUM, colepkKalMX KBajpaTHble KOpHU. DyHKIMSA Y = X U
e€ rpaduk.

Heab — cucteMaTU3UpoOBaTh CBEACHUS O PAllMOHAIBHBIX YUCIAX M JaTh MPEJCTaBlIeHHE 00 MppAlMOHANIBHBIX YHUCIAX, PACUIUPUB TEM
CaMbIM MOHSATHE YUCJa; BEIPa0OTaTh YMEHHUE BBITIOJIHITH MPOCTEHIIINE MPeoOpa3oBaHus BEIPAKEHUN, COACPHKAIIUX KBAAPATHBIE KOPHH.
3uame omnpeneneHus KBAJAPATHOTO KOPHs, apU(PMETHUYECKOr0o KBAJPAaTHOTO KOPHS, KaKHe YWcia Ha3bIBAIOTCS PAlMOHAIBHBIMH,
MPpALMOHATIBHBIMH, KaK 0003HA4Ya€TCsl MHOYKECTBO PALIMOHATIbHBIX YUCEN; CBOMCTBA apU(PMETHUECKOTO KBaIPATHOTO KOPHS.

Ymems BoIIONHATH mnpeoOpa3oBaHUE YHCIOBBIX BBIPAKEHUN, COJAEpKAIIMX KBaJpaTHblE KOPHM; pellaTh ypaBHEHHUS BHAa X2=a;
HAXOAUTh NPUOIMKEHHbIE 3HAUCHUS KBaJIPAaTHOTO KOPHS, HAXOJIWUTh KBAAPAaTHBIA KOPEHb U3 MPOU3BEACHHUS, IPOOH, CTENEHH, CTPOUTH
rpaduk QyHKIMHN Y = \X ¥ HAXOIHUTH 3HAYCHHUS ITOl byHKMA 1o rpaduky wim 1o Gopmysie; BBIHOCUTH MHOXKHUTEINb U3-TI0]T 3HaKa KOPHS,
BHOCHUTb MHOKHMTEJIb TI0]] 3HAK KOPHSI; BBIIOJIHATH IPe0Opa30BaHre BIPAXKEHHM, COIepKaIUX KBaApaTHbIE KOPHHU.

3. KBagpaTHbie ypaBHeHus (26 4)



KBagpatHoe ypaBHenue. @opMyiibl KOPHEN KBAaJIpaTHOrO ypaBHeHus. Teopema Buera. Pemenne panuoHanbHbIX ypaBHeHUU. Pemenne
3a7a4, IPUBOISAIIMX K KBAJIPATHBIM U PAllMOHAIBHBIM YPABHECHHUSIM.

Ieab — BbIpabOTaTh YyMEHUS pelIaTh KBaJpaTHbIE ypaBHEHUs, MPOCTEUIINE pallMOHAJIBHBIC YPAaBHEHUS U MPUMEHSTh U3 K PEIICHUIO
3a/1ad.

3namep, 4TO TaKoe KBAJAPATHOE YypaBHEHHE, HEMOJHOE KBAJApPAaTHOE ypaBHEHHUE, MPHUBEIACHHOE KBaJpaTHOE YypaBHEHHE; (HOPMYIIbI
JUCKPUMHHAHTA U KOPHEH KBaJ[paTHOTO ypaBHEHMUs, TepeMy Buera u oOpaTHy1o €il.

Ymemsw pemiate KBagpaTHbIC ypaBHEHUS BbIJEICHHUEM KBaJpara JBYW/IEHA, peuiaTh KBaJpaTHbIE ypaBHEHUS MO (opmyse, peliatb
HEMOJIHbIE KBaJI[paTHbIC ypaBHEHUS, PeIllaTh KBaJpaTHHIE YpaBHEHHUS C MOMOINBIO TEOpEeMbl, 00paTHON Teopeme Buera, mcnonb3oBaTh
Teopemy Bueta nis HaxoxaeHus K03 GUIMEHTOB U CBOOOTHOTO WICHA KBAJAPATHOTO YPABHEHUS; pelIaTh TEKCTOBBIE 33]]Ja4K C ITOMOIIBIO
KBAJIPATHBIX YPABHEHU.

3namp xakve ypaBHEHUs Ha3bIBAIOTCS APOOHO-PAIIMOHATBHBIMHU, Kakhe OBIBAIOT CHOCOOBI PEIICHUS] ypaBHEHUM, MOHUMATh, YTO
ypaBHEHHUE — 3TO MaTeMaTUYECKUM anmapaT pelieHus] pa3HOOOpa3HbIX 3a]ja4 MAaTEeMAaTUKH, CMEXXHBIX 00J1acTeil 3HaHU M, IPAKTUKHU.
Ymems pemate ApoOHO-paliMOHANIBHBIE YPABHEHMS, PEILIaTh YPaBHEHUS IpapuecKuM criocoOOM, peliaTh TEKCTOBbIE 33ja4H C IOMOIIbIO
IpOOHO-pallMOHAIBHBIX YPaBHEHUM.

4. HepaBenctna (23 4)

HucnoBble HEPABEHCTBA M UX CBOMCTBA. [loWwieHHOE CITOKEHNE M YMHOKEHUE YUCIIOBBIX HEPABEHCTB. [[priMeHeHnEe CBOMCTB HEPABEHCTB K
OIICHKE 3HAYEHUs BbIpakeHUS. JIMHEHOE HEPAaBEHCTBO C OJHOU nepeMeHHoM. CrucTema JTMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.
Lean — BeIpaboTaTh YMEHUS PENIATh JTUHEWHBIE HEPABEHCTBA C OJIHON NEPEMEHHOM U UX CHUCTEMBI.

3namp onpenielIeHNe YUCIOBOr0 HEPABEHCTBA C OAHON NMEPEMEHHOM, YTO HA3bIBAETCSl PEHICHUEM HEPABEHCTBA C OJIHOW MEPEMEHHOM, UYTO
3HAUUT PEIIUTh HEPABEHCTBO, CBOMCTBA YHCIIOBBIX HEPABEHCTB, IOHUMATh (POPMYJIIMPOBKY 33/1a4U «PEIIUTh HEPABEHCTBOY.

Ymemps 3anuceiBaTh ¥ YNTATh YHCIOBBIE MPOMEXKYTKH, N300pakaTh UX Ha YHCIOBOW MPSIMOM, pelIaTh JUHEHHbIE HEPABEHCTBA C OJHOU
[IEPEMEHHOM, pelIaTh CUCTEMBI HEPABEHCTB C OJHOW IIEPEMEHHOM.

Ymems npuMeHsTH CBOMCTBA HEPABEHCTBA MPU PEILICHUNA HEPABEHCTB U UX CUCTEM.

5. CteneHsb ¢ 1eJIbIM MOKA3aTeJIeM. DJIeMEHThI CTATHCTUKH M TeOpUH BeposiTHocTeid (16 4)

CrerneHb ¢ 1ebIM MoKaszaTeseM U €€ cBoiicTBa. CTaHAApTHBIN BU YUCIA. 3alUCh

MPUOIMKEHHBIX 3HaUYeHUH. JecTBUs Haj NMpUOIMKEHHBIMU 3HaueHusMU. COOp M TpyNmUpOBKa CTAaTUCTUYECKUX JaHHBIX. HarmsgHoe
MpEeCTaBICHUE CTAaTUCTUYECKON MH(OPMAIIUH.

Heab — chopMupoBaTh YMEHUE BHITIONHATH JSHCTBUS HAJl CTETICHIMU C 1ETBIMU

MOKa3aTeNISIMU, BBECTH TOHSTHE CTAHIAPTHOTO BHUAA YKCIA, CPOPMUPOBATH HAYAJIbHBIE TPEJCTABIECHUS O cOOpe U TPYNIUPOBKE
CTaTUCTUYECKUX JAHHBIX, UX HAIJISIAHON MHTEPIpETAIUH.

3namp onipesieJIeHUEe CTETICHU C 1EJIbIM U LEJIBIM OTPULIATEIbHBIM [10Ka3aTeJIeM; CBOMCTBA CTENEHH C LIEJIBIM MTOKA3aTEsIMH.

Ymemv BpIMONHATH NEHUCTBUS CO CTENEHSMHM C HATYpPAJIbHBIM M LEJNBIM IIOKA3aTEJISIMU; 3aIlMChIBATh YUCIAa B CTaHJAPTHOM BUJIE,
3aMuUCHIBATh MPUOIMKCHHBIC 3HAUYEHUS YUCEI, BBITIOHITh ICUCTBUS HaJ MPUOIMKEHHBIMU 3HAYCHUSMH .



7. lloBTopenue. Pemenne 3ana4 (14 u)
3akperuieHre 3HaHUM, YMEHUH U HABBIKOB, MOJIYYEHHBIX Ha YPOKax MO JaHHBIM TeMaM (Kypc anreOpsl 8 kiacca).

Auredpa 9 kiacc
1. KBagpaTuunas ¢pynkmus (28 4)
Oynkius. Bozpactanue u yobiBanue ¢ynkuuu. KBaapaTHeiil TpexusieH. Pa3noxeHnne kBaapaTHOTO TpexwieHa HA MHOXKUTENU. Perenue
3aj7a4 MyTeM BBIICJICHUS KBaJIpaTa JBY4YICHA U3 KBaJpaTHOroO TpexwicHa. Oynkuus y=ax2 + bx + ¢, e€ cBoiictBa, rpaduk. [Ipocreiimue
npeoOpazoBanus rpagukoB GyHKiMil. PelieHre HepaBeHCTB BTOPO CTETIEHU C OJTHON TIEPEMEHHOM.
Heab — BbIpaOoTaTh YMEHHE CTPOUTH TpaduK KBaJAPAaTUYHOM (PYHKIMU W MPUMEHATH TpadUyecKue MpEJCTaBICHUS IS pelICHUs
HEPABEHCTB BTOPOW CTENEHU C OJTHOW EPEMEHHOM.
3HaTh OCHOBHBIE CBOMCTBA (DYHKLUN, YMETh HAXOJUTh IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHUS, YOBIBAHUS (DYHKIUH.
YMerp HaxoauTh 00JIACTH OMNpENEICHUS M 00JacThb 3HAYEHWH (PYHKIUU, 4uTaTh Trpaduk (QyHKIUM. YMeTh peniaTh KBaJpaTHbIE
YpaBHEHUS, ONPENIETATh 3HAKA KOPHEN. YMETh BBINOJHATh Pa3IoKEHUE KBaJIPATHOTO TPEXUIeHa HA MHOXKHUTENH. Y METh CTPOUTH rpauk
OyHKIEE y=ax® , BBIIOIHATH MpoCTeifiie mpeoOpaszoBanust rpadukoB (QYHKIHHA. YMeTh CTPOMTb rpaduK KBaZPaTHUHON (YHKIIHH,
BBINIOJIHATH IpOCTENIINe mpeoOpa3zoBanus rpad@ukoB QyHKIHMI. YMETh CTPOUTH TpadUK KBAAPATUYHON (QYHKIHUW» HAXOJIUTh 1O rpapuKy
HyJId (DYHKIOUU, TPOMEXKYTKU, II€ (PYHKUUS NMPUHUMAET IOJOXKUTEIbHBIE M OTPHUIATENIbHBIE 3HAYEHHSA. YMETh MOCTPOUTH Tpaduk
GyHKIUM y=ax2 M NPUMEHSTHh €€ CBOMCTBA. YMETh MOCTPOUThH rpaduk QyHKIUHM y=ax2 + bxX + ¢ U NpUMEHATH €€ CBOMCTBA. YMETh
HaXOAUTh TOKU NepecedeHust rpaduka KpagpatnyHoi GyHKIUU C OCSIMU KOOPAMHAT.
YMeETh pPa3IOKUTh KBAAPATHBIA TPEXWIEH HA MHOXKUTEIHW. YMETh pEllaTh KBAJAPATHOE YPAaBHEHHUE. YMETh pEUIATh KBaJApaTHOE
HEPaBEHCTBO aJreOpanveckuM CIocoOOM. YMETh pemiaTh KBaJIpaTHOE HEPABEHCTBO C IMOMOIIbIO Tpaduka KBaapaTHYHOW (YHKIIUU.
YMeTh pemaTh KBaIpaTHOE HEPABEHCTBO METOJOM MHTEPBAIOB. YMETh HAXOAWTh MHOKECTBO 3HAUEHUH KBaJIpaTUYHOW (DYHKIIHU.
®dynknus y=x", OnpeneneHue KOpHs n-ii CTEIEHH.
2. YpaBHeHHsI 1 HEPABEHCTBA ¢ 0O{HOM mepeMenHoii (19 1)
Llenoe ypaBHeHUE U ero KOpHH. [[poOHbIe pannoOHanIbHbIE ypaBHEHUs. PelieHune ypaBHEHHWI TpeThed M YETBEPTOM CTENEHU C OJHUM
HEU3BECTHBIM C MOMOIIBIO PA3JIOKEHUS] HA MHOXHUTEJIM W BBEJICHUSA BCIIOMOraTelibHOM mnepeMeHHol. HepaBeHcTBa BTOpOI cTeneHu ¢
OJHOU mepeMeHHON. MeTo MHTEPBAJIOB.
Heab - cucteMaTu3npoBaTh U 00OOUIUTH CBEACHMSI O PEUICHUM LIENbIX M IPOOHBIX PALMOHAJIBHBIX YPAaBHEHHU C OJHOU MepeMEHHO,
chopMUpOBaTh YMEHHE PeIIaTh HEPABEHCTBA BU/IA ax’+bx+c>0 mim ax’+bx+c<0, rae a He paBHoO 0.
3. YpaBHeHUsI M HEPABEHCTBA C ABYMH NepeMeHHbIMU (21 4)
VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €T0 TpaduK. YpaBHEHHE OKPYKHOCTH. Perienne cuctem, copeprKaiiux oJHO ypaBHEHHUE MIEPBOi, a
Ipyroe BTOpPOM CTeneHu. Pemenne 3axad METONOM COCTAaBIIEHHs CUCTEM. PelleHne cucreM AByX YpaBHEHUN BTOPOW CTENEHU C JBYMs
IIEPEMEHHBIMHU.



Leapb — BeIpaboTaTh yMEHHE PEIIATh MPOCTEHINE CUCTEMBI, COJIEPIKaIIIe YPaBHEHUSI BTOPOM CTENIEHU C IBYMS IEPEMEHHBIMH, U PEIlaTh
TEKCTOBBIE 33/1a4X C IIOMOLIBIO COCTABIEHUS TAKUX CUCTEM.

3HaTh METO/IbI pEIIEHUS] YPABHEHUIA:

a) pa3JoKEeHUE Ha MHOXKUTEIH;

0) BBeJICHHE HOBOM MEPEMEHHOM;

B)rpaduuecKuit crocoo.

YMerp pemars Lenble YPaBHEHHsI METOAOM BBEJICHHSI HOBOUM IEPEMEHHON. YMETh PEIIaTh CUCTEMbI 2 YpaBHEHHUMH C 2 IEpEMEHHBIMU
rpauyecKuM crocoOoM. YMeTh peliaTh ypaBHEHHUS C 2 IEPEMEHHBIMU CIIOCOOOM IOJICTAHOBKHU U CIIOKEHUS. Y METh PelllaTh 3a1auM «Ha
paboTy», «Ha IBUKEHUE» U APYTUE COCTABICHUEM CHCTEM ypaBHEHUH.

3. Apudmeruyeckasi u reoMeTpuueckas nporpeccuu (20 4)

Apudmernueckas U reomerpruueckas nporpeccuu. Popmysbl n-ro WieHa U CyMMbI N IEPBBIX WIEHOB IPOTPECCHH.

Heab — nate noHsTHE 00 ApUPMETUYECKON U TEOMETPUUECKON MPOTPECCUAX KaK YHCIOBBIX MOCIEI0BATEIBLHOCTIX 0COO0T0 BU/IA.
JloOuThCS MIOHUMaHUS TEPMUHOB «YJIEH TOCJIEN0BATENBHOCTHY, «KHOMEDP WICHA

MOCJIEIOBATEILHOCTHY, «(POpMyIIa n —TO 4jeHa apu(PMETUIECKON MPOrPEeCCUm»

3HaTh popMyIty n —TO wieHa apu(PMETHUECKOU MPOrPECCUU, CBOMCTBA YJIEHOB

apu(pMETUYECKON MPOrpeccrur, CnocoObl 3aAaHus apuPMETHIECKOIN Mporpeccun

YMeTb IpUMEHATH (POPMYITy CYMMBI N —TI€PBHIX WIEHOB apu(hMETUUECKON MTPOTPECCU IPU PEILICHUH 3aa4

3HaTh, Kakas IOCJIEN0BATEIBHOCTD SIBISIETCS F€OMETPUYECKOW, YMETh BBISABIATH, SBISETCA JIM MOCIEIOBATEIBHOCTh F€OMETPUUYECKOM,
€CJIM Ja, TO HaXOAUTh

YMeTh BBIYUCIIATSH JIFOOOW WIEH reéOMETPUUECKOM MPOTrpeccuu o popMyie, 3HaTh CBOMCTBA YJICHOB T€OMETPUIECKON Mporpeccuu. Y MeTh
NPUMEHSTH (OPMYIly MPH PEIICHUU CTaHIAAPTHBIX 3a7ad. YMETh HaXOJIWUTh PAa3HOCTh apU(PMETHUECKON Mporpeccur. YMeTb HaXOAWUThb
CyMMY N MEPBBIX YWICHOB apu(METUYECKON MPOrPEeCCUr. YMETh HAXOIUTh JIO0O0M WIEH FeOMETPUUYECKON MPOrpeccur. Y METh HaXOIUTh
CyMMY N IIEPBBIX YIEHOB T€OMETPUUECKOM MTPOTPECCUU. Y METh PELIATh 3a/1a4H.

5. DJieMeHTBbI CTATUCTUKH U Teopuu BeposiTHOCTeH (17 1)

KomOunaropusie 3anaun. [lepectanoBku, pazmenienusi, couetanus. [lepecranoku. Paszmemenus. Couetanusi BeposiTHOCTh ciyyailHOTO
COOBITHS.

3HaTh GOopMyIIbI YKCIIa IEPECTAHOBOK, PA3MEIICHUIM, COYETAHUM U YMETh MOJIb30BAThCS UMHU.

Ymersb noap30BaThest PopMyITIoNn KOMOMHATOPUKH MPY BEIYMCIIEHUN BEPOSTHOCTEH

7. lloBTopenue. Pemenue 3agau (35 u)

3akperuieHre 3HaHUi, yMEHUH U HaBBIKOB, IOJyYE€HHBIX Ha YPOKax IO JaHHBIM TeMaM (Kypc anredpsl 9 kiacca).



OcHoBHas (popma 00ydyeHHs - YPOK

B cucreMe ypoKOB BBIIEIAIOTCSA CIACAYIOIUE BUIBL:

Ypok-nexyua. Ilpennonaraiorcsi COBMECTHBIE YCUIIMS YUUTENS U YYEHUKOB JUIsl pelIeHUs o01eil mpo6ieMHOM O3HAaBaTENbHOM 3aauu.
Ha TtakoM ypoke HCHOJB3yeTCs JAEMOHCTPALMOHHBIM MaTepual Ha KOMIbIOTEpE, pa3paOOTaHHBI YUWUTEIEM WIH YYEHUKAMH,
MYJIbTUMEIUNHBIE POIYKTHI.

Ypox-npakmuxym. Ha ypoke ydammecss pabOTarOT HaJ pa3IMYHBIMH 3aJaHUSIMH B 3aBUCUMOCTH OT CBOEU MOJITOTOBICHHOCTH. Bumbl
paboT MOTYT OBITh CAMBIMHU Pa3HBIMU: MMCbMEHHBIC UCCIICAOBAHUS, PEIICHUE PA3JIMUHBIX 33/1a4, MPAKTUYECKOE TPUMEHEHHUE PA3IMUHbBIX
METOJIOB PEUICHUs 3aJa4, WHTEPAKTUBHbIE YpPOKU. KOMIBIOTEp Ha TAaKUX YPOKAX HCIOJB3YETCS KaK JJIEKTPOHHBIN KaJbKYJIATOP,
TpEHaXXep YCTHOTO cueTa, BUPTyalibHas JJabopaTOpHs, UICTOYHUK CIIPABOYHON MHGOPMAIIHH.

Ypox-uccneooeanue. Ha ypoke yyamuecs: pemaroT npoOJIeMHYI0 3a7a4y HCCIIEI0BATEIbCKOIO XapaKTepa aHATUTHYECKUM METOJIOM H C
MOMOILIbIO KOMIIBIOTEPA C UCIOJIBb30BAaHUEM PA3IMYHBIX JTAOOPATOPHUH.

Komounuposannwiii ypok npeanosiaracT BeIMOJIHEHUE padOT U 3aJaHUI pa3HOrO BUJA.

Ypox—uzpa. Ha ocHOBe UTpOBOY IEATETLHOCTH yUalllecs MO3HAIT HOBOE, 3aKPEIUISIOT U3yUYEeHHOE, OTPA0aThIBAIOT Pa3INvHbIC yUeOHbIE
HABBIKH.

Ypok pewenusa 3aoau. BripabGaThiBaloTCs Yy OOydarolUIMXCsS YMEHHUS M HaBBIKM PEIICHUS 3a/lad Ha ypoBHE 0a30BOM U MPOABUHYTOU
noAroToBke. Jr000il yuanuiics MOXKET UCTIOIb30BaTh KOMIIBIOTEPHYIO0 HHPOPMALIMOHHYIO 0a3y MO METOJIaM PEeIleHUsl pa3InyHbIX 3a7ad4,
M0 CBOMCTBAM 3JIEMEHTAPHBIX (PYHKIIUHI U T.1.

Ypoxk-mecm. TectupoBaHue NpPOBOIUTCS C LENBIO JUArHOCTUKHU MPOOENTOB 3HAHWUN, KOHTPOJS YPOBHS OOYYEHHOCTH OO0YyYaromuxcs,
TPEHUPOBKHU TEXHUKE TECTUPOBAHUA. TECTHI IPEIAraroTCs KaK B IIEYaTHOM, TaK U B 3JIEKTPOHHOM BapuaHte. lIpuyemM B KOMIBIOTEPHOM
BAPUAHTE BCErJa C OTPAHUYECHUEM BPEMEHH.



Ypox-3auem. YCcTHBINI M MUCHBMEHHBIA OMPOC OOYYAIOMIUXCS IO 3apaHee COCTaBICHHBIM BOIPOCaM, a TAKXKE PEIICHUE 3a7ad Pa3HOTO

YPOBHSI IO U3YUYEHHOMN TEME.
Ypox - camocmoamenvnan paboma. llpennararorcst pasHbie BUIbI CAMOCTOATENbHBIX PadOT.

Ypox - xommponvnasa padoma. IlpoBomutcs Ha NBYX YPOBHSX: YPOBEHBH 0a30BbIM (00S3aTENBHON TMOATOTOBKH) - «3», ypOBEHb

MPOJBHHYTHIN - «4» U «5».

IIkana ouenusanusn:
Kpumepuu oyenueanusa 3Hanuil, yMeHUil U HABLIKOE 00YUAIOWUXCA NO MaAmMEMAMUKeE.
(CormacHo Metonnueckomy nucbMy «HarmpaBienust paboThl yunuTeleld MaTeMaTHKH 110 UCTIOJIHEHHUIO €IMHBIX TPeOOBaHUH IIPEno1aBaHus
mpeaMeTa Ha COBPEMEHHOM JTare Pa3BUTHS IITKOJIBD)
J171s1 OLICHKH TIOCTYIKEHHMM YUaIuXcsl IPUMEHSETCS MATHOAIbHAS CHCTeMa OLICHUBAHMS.
HopMEl O11€HKU:

1. OneHka NUCHbMEHHBIX KOHTPOJIbHBIX PA00T 00y4arOIIUXCsl M0 MATeMaTHKe.
Omeem oyeHugaemcs OmmemKou «3», eciu:

1) paboTa BbINOJIHEHA TOJIHOCTHIO;
2) B JIOTUYECKHUX PACCYXKIEHUSAX U OOOCHOBAHUM PEUICHUSI HET MPOOENIOB U OIHOOK;
3) B peuieHMH HET MaTeMaTHYEeCKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OMKCKA, KOTOPas HE SIBJISETCS CIEACTBUEM HE3HAHUS WM

HETIOHUMaHUs y4eOHOro MaTepurarna).

Ommemrka «4» cmasumcs, eciu:
1) paboTta BBINOIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIATOB PEIICHUS HEIOCTATOUYHBI (€Cii YMEHHE OOOCHOBBIBATH PACCYXICHHUS HE

SIBJISIIOCH CTIIEITUATIBHBIM OOBEKTOM TPOBEPKHU);
2)omyIIeHbl OJJHA OIMOKA WM €CTh JIBa — TPHW HEM0YETa B BBIKIIAJKAX, PUCYHKAX, YepTekax Wi rpadukax (€ciu 3TH BUILI pabOT HE

SIBJISUTUCH CIICIIMAIBHBIM O0OBEKTOM IIPOBEPKH ).

Ommemxa «3» cmasumcsi, eciu:
1) nomymeHo Gonee ogHON OIMOKKA WM OoJjiee ABYX — TPEX HEIOYETOB B BBIKJIAJKaX, YEPTEkKax WM rpadukax, HO OOydaromuics
oOnagaeT 00s3aTeIbHBIMU YMEHUSIMU IO MIPOBEPSIEMOI TEME.



Ommemka «2» cmagumcsl, eciu:
1) momymieHsl CyImEeCTBEHHBIC OIMMOKH, MOKA3aBIINe, YTO OOyJaromuics He o0JamaeT 00s3aTeIbHBIMI YMEHUSMH IO TaHHOW TeMe B
IIOJTHOU Mepe.

Ommemxa «1» cmasumcsa, eciu:
1)paboTa mokasajia MOJIHO€ OTCYTCTBHE Y OOydYaromierocsi o0s3aTebHbIX 3HAHUM U YMEHHH IO MPOBEpsIEMON TeMe WM 3HAuYUTeJIbHas
4acTh PaOOTHI BBIITOJHEHA HE CAMOCTOSITEIBHO.

YyuTenp MOKET MOBBICUTh OTMETKY 332 OPUTHHAJIBHBIN OTBET HA BOIIPOC WJIM OPUTHHAIBHOE PEIICHUE 3a/1a4l, KOTOPBIE CBUIETEIBCTBYIOT
O BBICOKOM MaT€MAaTHYECKOM Pa3BUTUM OOYYarOLIETOCs; 3a pelIeHHe Oosiee CIOXKHOW 3a7add WIM OTBET Ha 0OJee CIIOKHBIM BOIPOC,
MPEAJIOKEHHBIE 00YYaIOEMYCsl IOMOTHUTEIBHO NOCIIE BBIOJHEHHUS UM KaKUX-THU00 APYTHUX 3a/laHUM.

2.0yeHnKa yCmHbIX 0Meemos 00y4arnumuxca no mamemamuke
Omeem oyenugaemcs ommemkou «3», eciu Y4eHux:

MIOJTHO PACKPBLI CO/IEpKaHNe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MTPOTPAMMON U Y4EOHUKOM;
M3JI0KWJI MaTepuail TPaMOTHBIM SI3IKOM, TOYHO MCIIOJIB3Ys MaTEMAaTHYECKyl0 TEPMHUHOJIOTHIO W CHUMBOJIUKY, B ONPEACICHHOU
JIOTHYECKOM ITOCIIEJ0BATCIHLHOCTH;
MIPaBHJIBHO BBIMTOJHUI PUCYHKH, YEPTEKH, TPaPUKH, COITYTCTBYIOIINE OTBETY;
MoKaszajl yMEHHE WUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMU MPUMEpPAMH, IMPUMEHSITh €€ B HOBOM CHUTyallUM MpPU BBIITOJIHEHUH
MPAKTUYECKOT0 33/IaHus;
MIPOJIEMOHCTPHUPOBAI 3HAHUE TCOPHUH PaHEE M3YUYCHHBIX COMYTCTBYIOIIMX TeM, C(POPMHPOBAHHOCTh WU YCTOMYHUBOCTH MCIOJIB3YEMBIX TIPH
OTBETE YMEHUM U HABBIKOB;
OTBEYAJ CaMOCTOSITEILHO, 0€3 HABOIAIIUX BOIIPOCOB YUUTEJIS;
BO3MOXXHBI OJTHa — JIB€ HETOYHOCTH MPHU OCBEIIEHHE BTOPOCTEIIEHHBIX BOIMPOCOB WUJIM B BBIKJIAJIKaX, KOTOPbIE YUCHUK JIETKO HCIPaBUII
MOCJIe 3aMEUAHUS YUUTEIIS.

Omeem oyeHusaemcs Ommemxou «4y,
eciu y0oeiemeopsiem 8 0CHOBHOM MpedOBAHUAM HA OYEHKY «3»,
HO NPU 5MOoM uMeem 00Ul U3 HedOCMAamKo8.
B M3JIOKEHUU JIOMYIIEHBI HEOOJBITNE MPOOEITbl, HE HCKA3HUBIIIEE MATEMATHIECKOE COIEp)KaHUe OTBETA,;
JOMYILEHBI OJUH — JIBa HEJOUETA MPU OCBEILIEHUU OCHOBHOTO COJAEPKAHUSI OTBETA, UCIIPABJIICHHBIE MOCIIEC 3aMEUYaHUsl YUUTEIS;
JIOTTYTIIEHBI OMMOKa Wi O0Jiee MBYX HEMOYETOB TIPH OCBEIICHUU BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABIICHHBIC



IMOCJIC 3aMCYaHUs YIUTCIIA.

OtmeTKa «3» CTaBUTCA B CIECAYIONIMX CIydasx:
HETIOJIHO PacKpBITO CoAepkKaHUe MaTepuaia (CoaepKaHue U3JI0KEHO (pparMeHTapHO, HE BCEr/ia MOCIe0BATEIbHO), HO ITOKAa3aHO 001ee
[IOHMMaHUE BOINpPOCa M MPOJEMOHCTPUPOBAHBl YMEHHUs, JOCTAaTOYHBIC JJIsI YCBOEHMsI IPOrPaMMHOIO Marepuaya (OIpeeeHbI
«TpeboBaHUAMU K MaTEMaTHUECKOM MOATOTOBKE YUaIllUXCs» B HACTOSAIIEH porpaMme 110 MaTEMATUKE);
MMEJIUCH 3aTPYAHEHUS WU JOMYIIEHbI OIIMOKHU B ONPEEICHUN MaTeMaTUYECKONH TEPMUHOJIOTHH, YEPTEkKaX, BHIKIAIKAX, UCIIPABICHHbIE
[I0CJIE HECKOJIBKUX HABOAIIMX BOIPOCOB YUUTES;
YUEHUK HE CIPABUJICS C MPUMEHEHUEM TEOPUU B HOBOM CUTYallUU NPHU BBIIOJHEHUH MPAKTUUECKOIO 3a/aHUs, HO BBIIOJHUI 3aJaHUs
00513aTE€ILHOTO YPOBHS CI0XKHOCTHU IO JAHHOU TEME;
P I0CTaTOYHOM 3HAaHHH TEOPETHYECKOT0 MaTeprasa BbIsIBJIEHA HEJOCTATOUYHAs CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUIN U HABBIKOB.

Ommemxka «2» cmagumcsi 8 cedylouux cay4asnx.
HE PacKphITO OCHOBHOE CO/IEp)KaHUE yueOHOro MaTepuara;
0OHapy’KEHO HE3HAHHME YUYEHUKOM OOJIbIIEH WM HanboJiee Ba)KHOM YacTH y4ueOHOro MaTepuana;
JOMYIIEHbl OMMOKA B OMNPEACICHUH TMOHSATHH, MPH HCMOJIb30BAHUM MATEeMAaTUYECKOW TEPMHHYOJIOTHMH, B PUCYHKaX, YepTEkKax WIIH
rpadukax, B BBIKJIaJJKaxX, KOTOPbIE HE UCIPABIICHBI [10CJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIS.

Ommemxka «1» cmasumcs, ecau:
VYEHHK OOHApYKWJI TIOJIHOE€ HE3HAHWE W HEMOHUMAaHWE W3y4aeMoro y4eOHOro marepuaia WIM HE CMOT OTBETUTh HU HA OJIUH W3
IIOCTABJICHHBIX BOMPOCOB 10 U3YYEHHOMY MaTepuay.
HNrToroBasi oneHka 3HAHUM, YMEHUI U HABBIKOB

1. 3a yueOHyIO0 YETBEpTh W 3a roJi 3HAHUS, YMEHUS M HABBIKU YUaIINXCS 10 MAaTEMATUKE OIICHUBAIOTCS OJHUM OajuioMm.

2. OcHOBaHMEM [l BBICTABJICHHSI UTOTOBOM OILIEHKM 3HAHUH CITy’KaT pe3yJIbTaThl HAOMIOACHHUM yUUTess 3a MOBCETHEBHOM paboTon
YUYEHHKOB, YCTHOTO OIPOCa, TEKYIIUX U UTOTOBBIX KOHTPOJIbHBIX paboT. OgHaKO MOCIEAHUM NMPUAAECTCA HAauOOIbIlIee 3HAYCHHE.

3. HpI/I BBICTABJICHUH HTOrOBOM OLCHKHN YYHUTBIBACTCA KaK YPOBCHL TCOPCTUUCCKUX 3HAHUM YUCHHKA, TaK H OBJaACHHC UM
MPaKTUYCCKUMHN YMCHHAMHU KW HAaBbIKaAMU. O)IHaKO YUCHHUKY HC MOKCET OBITh BBICTABJIEHA IIOJIOKUTEIbHAS HWTOrOBas OIICHKa IIO
MaT€éMaTuKe, €CJIN BCC HNIIHN OOJILIIMHCTBO €TI0 TCKYIIUX 06yqa10m1/1x N KOHTPOJIBHBIX pa60T, d TaK)KC HNTOI'OBasA KOHTPOJIbHAA pa60Ta
OLCHCHBI KaK HCYJOBJICTBOPUTCIIbHBIC, XOTA €I'0 YCTHBIC OTBETbI ONCHUBAJIMCH ITOJIOKHUTEIIBHO.



HensimMu n3yueHust Kypca reoMeTpuM sIBJISIETCS:
7 kJacc
CUCTEMATUYECKOE U3YUEHHE CBOMCTB T€OMETPUUYECKUX (PUTYp HA MIIOCKOCTH;
(opMHpOBaHNE TPOCTPAHCTBEHHBIX IIPEICTABICHUN;
pa3BUTHE JIOTMYECKOTO MBIIUICHUSI U TIOJrOTOBKH ammapaTta, He0OX0IUMOTO NIl U3yYEHHUS! CMEKHBIX JUCHMILIMH ((uU3nKa, YepueHHe U
T.J1.) M Kypca CTEpEOMETPHUH B CTAPILIUX KJIacCaX.
8 kiace
pa3BUBATh IPOCTPAHCTBEHHOE MBIIJICHUE U MATEMAaTHYECKYIO KYJIbTYPY;
YUYUTH SCHO U TOYHO U3J1araTb CBOU MBICIIH;
(GbopMHpOBaTh KayecTBa JIMYHOCTH HEOOXOJMMBIE YEJIOBEKY B IMOBCEAHEBHOM >KU3HU: YMEHHE MPEOAO0JEBATh TPYIHOCTH, JAOBOJIUTH
HayaToe JeJ0 O KOHIIA;
IIOMOYb MPUOOPECTH OIBIT UCCIIEIOBATEIBCKON pAOOTHI.
9kJ1acc
YCBOUTb IPU3HAKU NOJI00US TPEYTOJIBHUKOB U OTPa0OTaTh HABBIKM UX IPUMEHEHUS;
MO3HAKOMHTbH YYAIIUXCS C OCHOBHBIMU aJTOPUTMAaMU PELICHUS TPOU3BOIBHBIX TPEYTOJIbHUKOB,;
PaCUIMPUTh U CUCTEMATHU3UPOBATH CBEICHHSI O MHOTOYTOJIbHUKAX U OKPYKHOCTSIX.
c(hopMHpPOBATH y yHalIUXCsl 00IIee MPEACTaBICHUE O MJIOMAAU U YMEHHUE BBIYUCIIATH IIIOMaau Gpuryp;
JaTh HAYaJIbHOE MPEJCTABIECHUE O TEJIaX U MOBEPXHOCTAX B MPOCTPAHCTBE, O PACIIOIOKEHUHU MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.



IFEOMETPUS. COAEP)KAHUE OBYUYEHUSA
ConeprkaHue mporpaMMbl COOTBETCTBYET 00s513aTEIbHOMY MUHUMYMY COJIEpKaHHUs 00pa30BaHUs K UMEET OOJBIIYI0 TPAKTUYECKYIO HAIIPaBIEHHOCTh
7 kaacc.
OcHOBHBIE CBOMCTBA MPOCTEHIINX reomeTprueckux ¢puryp (13 ypoxon)
CMmexHble U BepTUKAIIbHBIE YTIIbl (9 yacoB)
[Ipu3naku paBeHCTBa TpEYroabHUKOB (14 yacos)
CymmMma yriioB TpeyroyibHuka (15 gacoB)
I'eomerpuueckue nocrpoenust (10 yacon)
[ToBTOpenue kypca reomerpuu 7 kiacca (9 yacon)
HUTOI'O: 70 YACOB

S

8 kiacc.

Yerpipexyroabauku. (19 dacos)

Teopema Iludaropa. (13 gacoB)

JexapToBbl KOOpAUMHATHI Ha TII0CKOCTH. (10 yacoB)
JIBrokeHue. (7 gacos)

Bexkropsl. (8 gacon)

[ToBTOpenue kypca reomerpuun 8 kiacca (13 yacos).
HUTOTI'O: 70 YACOB

SourwdE

9 kiiacc.

[Togobue dpuryp(14u).

Pemenue TpeyroibHUKOB (9u).

Muoroyronsauks (15 1).

[Tnomaau duryp (1741).

DnemeHThl crepeoMeTpuu(74).

Oo6o0maromuit Kypc riaHuMeTpun (84).

HUTOI'O: 70 YACOB

KoHTposbHbIe padoThI 10 TeOMETPHU:

7 knacce:
KontponbHast padora Nel no treme: «CBoiicTBa reoMeTpHUECKUX QUTYDY.
KonTponbnas pabota Ne2 no teme: «CMenIaHHble U BEPTUKAIBHBIE YTIIBD).
KonTtponbhas padora Ne3no teme: «IIpu3Haku paBeHCTBA TPEYTOIbHUKOBY.
Kontponbnas padora Ne4 o teme: «CyMMa yriioB TPEyroJIbHUKA.
Wrorosast koHTpoabHas pabora Ne5.

8 kaace:
KontponbHas padora Nel mo teme: «HeTbIpexXyroabHUKI.
KonTponbnas pabota Ne2mno teme: «HeThIpeXyroabHUKNY.

oo,



KonTtponsnas padora Ne3 o teme: «Teopema [udaropar.
Kontpoinbhas padota Nedmo teme: «JIBrkeHue».
Wrorosas koHTpoabHas padora Ne5.

9 kJaacc:
Kontponbnas padora Nel o teme: «llomobue puryp».
KonTtponsHast padora Ne2 o teme: «Pemienue TpeyroibHUKOB.
Kontpoinbnas padora Ne3no teme: «MHOTOYTOJILHUKI.
KonTtponsnast padora Nedno teme: «Ilnomanu puryp».
HroroBast KOHTpobHas paboTa Ne5.
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