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Pabouasa nporpamma no matemaTuKe ana obydarowmxca 7—9 KnaccosB paspaboTaHa
Ha ocHoBe depepasibHOrO rocyAapcTBeHHOro obpasoBaTesIbHOrO CTaHAAPTa OCHOBHOTO
obuwieroobpasoBaHus.

1. INTAHUPYEMBIE PE3YJIbTATBHI U3YYEHUSA
IHHPEIMETA «<MATEMATHKA» B 7—9 KIIACCAX

OcBoenune yqe6Hor0 mnmpeamMeTa «MaremMaTukay JOJIKHO oOecrieunBaTh
AOCTHUKCHHUC Ha YPOBHC OCHOBHOI'O 06IHGI‘O O6pa3OBaHI/ISI CICAYIOIIUX
JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX O6pa3OBaTeHBHLIX PE3YyJILTATOB.

JIMYHOCTHBIE pe3yabTaTbl
JInuHocTHEIE PE3YJIbTAThl OTPAKAKOT C(l)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4HaCTH:

1. I'paxmaHCKOTO BOCIUTAHUS

2. TlaTproTHYecKOro BOCIIUTAHHS

3. JlyXOBHO- HPAaBCTBEHHOT'O BOCITUTAHUS

4, DcTeTHYECKOr0 BOCHUTAHUS

5. LleHHOCTH HaYyYHOT'O TTO3HAHUS

6. PuU3HYECKOTrO BOCITHTAHUS

7. TpynoBOro BOCIUTAHUSA

8. 3KOJIOrHYeCKOIro BOCITUTAHMS

JIM4HOCTHBIE Pe3yJIbTAThl OCBOCHUSI TTPOrpaMMBbI y4eOHOTO npeameTa «MaTteMmaTukay
XapaKTePU3YIOTCS:

1) I'pasknanckoe BociuTaHue:

FOTOBHOCTBHIO K BBITOJIHEHUIO 00sI3aHHOCTEH rpak/laHMHA U pean3alliu ero Ipas,
MpEeACTaBICHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYP, SIBICHUM, MPOLEAYp I'PakJaHCKOro o01iecTBa (BbIOOPHI, OMPOCHI U TP .);
TFOTOBHOCTBIO I0OCY’KIEHHUIO STUYECKUX MTPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM
NPUMEHEHUEM JIOCTHXKEHUH HayKHU, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIMUIIOB B AESITEIBHOCTH YYEHOTIO .

2) [laTproTHyeckoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpECA K MPONIJIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTHUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTHUKEHUSAM POCCUMCKUX MAaTEMATUKOB U
POCCHUMCKON MAaTEMaTUYECKOM LIKOJIbI, K UCHOJIb30BAHUIO 3TUX JOCTHKEHUM B
JNPYTUX HAyKaX U OPUKIAIHBIX chepax.

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME



- OCO3HAHUC CONUAIBHBIX HOPM U IMPaBUJI MCKIINYHOCTHBIX OTHOIIICHUN B KOJIJICKTHUBEC, I'OTOB-
HOCTb K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIBHOCTU IIPH BBIIIOJITHCHHUHU y‘le6HHX, IIO3HABaTCIb-
HBIX 3aJa4, BBIIOJHCHHU 3KCIICPUMCHTOB, CO3JaHHUN y‘IC6HLIX IIPOCKTOB, CTPCMJICHUC K B3aHu-
MOIIOHUMAHHIO U B3aMMOIIOMOIIIX B IIPOLIECCC 3TOM yqe6H0171 JACATCIIBHOCTH,

- TOTOBHOCTb OLICHHUBATb CBOE MOBCACHUC U IMOCTYIIKH CBOUX TOB&pHIJ.[GfI C MMO3UIMKU HPAaBCTBCH-
HBIX U IIPaBOBbBIX HOPM C y‘léTOM OCO3HaHUA HOCJ'IGI[CTBPIIZ IMOCTYIIKOB.

4) JcreTHYecKoe BOCIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTCTHYCCKOMY BOCIIPUATHUIO
MaTeMaTHYCCKUX O6L€KTOB, 3a1a4, pemeHHﬁ, paCCY)I(,HeHI/IfI; YMCHUIO BUICTH
MATCMAaTHYICCKHUEC 3AaKOHOMCPHOCTHU B UCKYCCTBC.

5) LleHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMel B IeSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HBIX IIPEJCTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOABI U OOIIECTBA, TIOHUMAaHUEM
MaTEeMaTHYECKON HayKH KaK cepbl UeIOBEYECKON AEeSATEIbHOCTH, ITAloB €&
Pa3BUTHUSAN 3HAUUMOCTH JUJIsl Pa3BUTHUS LIMBUWIN3AIMHU; OBJIAJICHUEM SI3bIKOM MaTEMaTHUKHU
W MaTEMaTU4YECKOU KyJIbTyPOM KaK CPEJICTBOM ITIO3HAHUs MUPA; OBJIAJCHUEM
HNPOCTEUIIIMMH HaBBIKAMH MCCJIEIOBATEIBCKON NEATEIBHOCTH.

6) ®uznyeckoe BocnuTaHue, GOPMHPOBAaHHME KYJbTYPbI 310POBbSl H IMOLMOHAIBHOIO
0J1aronoy4us:

FOTOBHOCTBIO IPUMEHSITh MaTEMaTUUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBb4,
BeJCHUSI 3I0POBOro 00pasa )KHU3HU (30pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM
3aHATUHI U OTAbIXA, peryisipHas puzndeckas akTUBHOCTbD); C(OOPMHUPOBAHHOCTHIO HAaBbIKA
pedrexcun, npu3HaHUEM CBOETO IpaBa Ha OIIMOKY M TAKOTro )K€ MpaBa JpPYyroro 4ejaoBeKa

7) TpynoBoe BocnuTaHHE!

YCTaHOBKOW Ha aKTUBHOE y4YaCTHE B PELICHUU IIPAKTUYECKUX 3a- 1a4 MaTeMAaTUIECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTUYECKOro oOpa3oBaHus Ha
MPOTSKEHUN BCEH JKU3HU JJIs1 yCIIEIIHON MpOoQeCCUOHAIbHON JIESITETbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUI; OCO3HAHHBIM BBIOOPOM U IMOCTPOECHUEM
WHIUBUIYAJIbHOM TpaeKTOpUH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH .

8) Ikoaornyeckoe BocnuTaHHE:

OpUeHTaIMel Ha TIPUMEHEHHNE MaTeMaTUISCKUX 3HAHUM JJIs peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY KAIOIIEH CPEibl, INITAHUPOBAHUS MOCTYIKOB U OIIEHKH UX
BO3MO>KHBIX TIOCJIEACTBUHN JJIsI OKPY KAIOIIEeH Cpe/lbl; OCO3HAHUEM TJI00aIbHOTO
XapakTepa dKOJIOTUYECKUX MpOOJIEM U MyTel UX perIeHUs.

MertanpeaMeTHbie pe3yJbTaThl 00YYCHHS !
— yYMEHHE CaMOCTOSATEIbHO OMPEIEIATh eI CBOEro 00yueHusi, CTaBUTh U (POPMYJINPOBATH

JUIst ce0s1 HOBBIE 3a/1aud B yu4€0e M TT03HABATEILHOMN JIeATeTLHOCTH, Pa3BUBAaTh MOTUBHI U
HMHTEPECHI CBOECH MO3HABATEILHOU IESITEbHOCTH;

— YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh IIYTH JOCTH)KEHHUS IleNieil, B TOM 4YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BbHIOMpaTh Hambosiee 3(P(PEeKTUBHBIE CIIOCOOBI pPELICHUs
y4eOHBIX U ITO3HABATEIHHBIX 33/1a4;



pa3BUTHE YMEHUH CaMOCTOSITEIIBHO OCYILIECTBISATh, KOHTPOIMPOBATh U KOPPEKTUPOBATH
JeiictBuss B mpouecce 0000LIeHMs, CHCTEMaTH3allud W PACHIMpEHHs 3HaHUM,
IIOJIyYEHHBIX B OCHOBHOM LIKOJIE;

dbopMUpOBaHHE YMEHUH  CaAMOCTOSITENIbHO  OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh CBOKO JAEATEIBHOCTH IIPU BBIIIOJIHEHUH 3aaHUN;

OBJIAACHUC YCTHBIM M IIHCBMCHHBIM MATCMATHYCCKHUM SA3BIKOM, IIPHUMCHUMBIM IIpHU
HN3YUCHUU NPEAMETOB €CTECTBCHHO-MATEMATHYCCKOI'O [IUKIIA,

(dhopMUpOBaHHE YMEHUH SICHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS KaK YCTHO, TaK U
MMAUCbMEHHO, TPAMOTHO MOJIb3YSCh A3bIKOM MaTEMATHKH;

YCBOCHUEC YHHBCPCAJIIBHBIX MHOXCCTBCHHBIX HOHHTHﬁ, MNPUMCHUMBIX IJII CO3JaHHA
MOI[GJ'IG?I Pa3JIMIHBIX SIBJICHUM IIpUpOAbI, O6H.I€CTB€HHLIX HBHGHHﬁ;

pa3BUTUE JIOTMYECKOTO MBINUIEHWS M HCCIEAOBATEIBCKUX  YMEHUH; yMEHUH
00OCHOBBIBATh CBOM BBIBOJBI, (hOPMYIHPOBATH OTPHUIIAHUS BBICKA3BIBAHHH, POBOIUTH
JIOKa3aTeJIbHbIC PACCYXKICHUS;

Pa3BUTHC CIIOCOOHOCTEN K CaMOCTOATCIIBHOMY ITOUCKY METOAOB PCIICHUA NPAKTUICCKUX
U NPUKIIAAHBIX 3aJ1a4, IPUMCEHAA NU3YUCHHBIC MCTO/bI;

Pa3BUTHUEC KPUTUIHOCTHU MBIINIJICHUS B MPONECCE OLUCHKH U MHTCPIPECTALIUN I/IH(l)OpMaHI/II/I,
HOJ'Iy‘-IaeMOI\/’I H3 pas3IMYHbIX HCTOYHHUKOB,

OCO3HAHUC B3aNMMOCBA3U MATCMATHUKHU CO BCEMH IMPEAMCTAMH CCTCCTBCHHO-HAYYHOI'O U
TYMAaHUTAapHOTI'O NUKIIOB;

Hpe}IMeTHbIe pe3yJbTaThbl

B pesynbrare u3ydeHus kypca aaredopsl B 7-9 kinaccax yyanuecs JODKHbBI HAyUYUThCs
(17151 UCTIOIB30BAHMS B IOBCEHEBHON KU3HU U 00ecIeueHus] BO3MOKHOCTH YCIIEIIHOTO
poAOIKeHUs 00pa3oBaHUs Ha 6a30BOM YPOBHE) !

DJIeMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTHKH
e  OmnepupoBarh Ha 0a30BOM YpOBHE 4 MOHSATHUSIMH: MHOYKECTBO, DJIEMEHT MHOYKECTBA,
MOJIMHOKECTBO, MPUHAJIC)KHOCTH;

L4 3a1aBaTb MHOKECTBA IICPCUNUCIICHUEM UX 3JICMCHTOB;
® HAXOJUTHb MCPECCUCHUC, 06T)GJII/IHCHI/Ie, IMOAMHOKECTBO B HpOCTGfIIHPIX CUTyallusIX;

® OIICpHUPOBATH HA 0a30BOM YPOBHEC MOHATHUAMU: ONIPEACICHUC, aKCUOMA, TCOpEMA, 10~
Ka3aTcClIbCTBO,

® IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKHEHHSI CBOUX BBICKA3bIBAHUU.

B moBcegHEeBHOI ;KM3HU U NPHU U3YyYeHUH JPYTUX NPeAMETOB:



®  HCIOJIB30BaTh rpaduueckoe MpeCcTaBIeHUE MHOXKECTB JIJIsl OMMMCAHUS PEATbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Yucaa

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUAMU: HAaTypaJlbHOE YHUCIIO, LIEJI0€ YHCIIO,
OOBIKHOBEHHAs JIpo0Ob, NecATUYHAs OpoOb, CMEIIaHHas Ipo0b, palMoOHATbHOE YHCIIO0, apudme-
TUYECKUM KBAJIPaTHBIA KOPEHB;

®  KCIOJIB30BaTh CBOKMCTBA YMCEJ U MTPABUJIA ICWUCTBUM MPH BBHINIOJIHEHUU BBIYUCIICHUI;

®  HCMOJIb30BAaTh MPU3HAKU JECTUMOCTU Ha 2, 5, 3, 9, 10 npu BINOJHEHUN BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

L4 BBITIOJIHATDE OKPYITICHHUE PALIMOHAJIBHBIX YU CCII B COOTBCTCTBHUU C IIPaBUJIAMU;
L4 OLCHUBATb 3HAYCHUC KBAAPATHOI'O KOPHA U3 IOJIOKUTCIIBHOIO ICJIOro 4ucia;

L4 paciio3HaBaThb pallMOHAJIBHBIC U UPPAIOHAJIbHBIC YU CJIA,
L4 CpaBHHUBATL YHUCJIA.

B moBceaHEeBHOIi ;KM3HU U NMPHU U3Yy4YeHUH IPYTUX NPeAMETOB:

®  OIICHUBATH PE3YyJIbTAThl BHIYUCICHUHN MIPHU PEIICHUU TPAKTUYECKUX 3a/1a4;

®  BBINOJHITH CPAaBHEHHUE YUCEIl B PEATIbHBIX CUTYAIUsX;

®  COCTaBJIITH YHUCIIOBBIC BBIPAKEHUS MIPHU PEIICHUU MTPAKTUUECKHUX 3a/1a4 U 337a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

To:xnecTBeHHBIE IPEOOPA3OBAHUS

L4 BEIIOTHATE HECIO0XKHBIC HpGO6p330BaHI/I5[ JJIsI BBIYMCJIICHUSA 3HAQYCHUU YHCIOBBIX
BI)Ipa)KCHPIfl, COACpKAINX CTCIICHU C HATYpaJIbHBIM IIOKAa3aTCJIEM, CTCIICHU C LCJIBIM OTpUIa-
TCJIIbHBIM I1OKa3aTCICM,

®  BBINOJIHATH HECIOKHBIE MPe0Opa30BaHUS IIENIbIX BHIPAKEHH: PACKPBIBATh CKOOKH,
MIPUBOJUTH TIOJIOOHBIE CIaraeMble;

®  HCIOJIB30BaTh (POPMYIIBI COKPALIEHHOIO YMHOXKEHHUS (KBaJpaT CYMMBI, KBaJpaT pa3-
HOCTH, Pa3HOCTb KBAJIpaToOB) JJIsl YIIPOLICHHS BBIYMCIICHUN 3HAYEHUI BBIPAKEHUII;

®  BBINOJIHATH HECIIOKHBIE MPeoOpa3zoBaHusl APOOHO-TMHEHHBIX BRIPAXKEHUN U BbIpa-
JKEHUH ¢ KBaJIPaTHBIMU KOPHIMU.

B moBcegHEeBHOI ;KM3HU U NPHU U3YyYCHUH JPYTUX NPeAMETOB:
®  TIOHMMAaTh CMBICJ 3aIIUCH YUCJIa B CTAaHJAaPTHOM BU/IE;
e  omnepupoBaTh Ha 0A30BOM YpPOBHE MOHATHEM «CTaHAAPTHAs 3aIKCh YUCIIa».

YpaBHeHHsI M HEPABEHCTBA
e OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSITHUSAMHU: PABEHCTBO, YMCIIOBOE PABEHCTBO,

ypaBHEHHE, KOPEHb YPaBHEHHMs, pEUICHHE ypaBHEHUS, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pelleHre HepaBeHCTBA;

®  TIPOBEPSTH CIIPaBEAJIMBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB;



e  pewaTh JUHEIHbIE HEPABEHCTBA U HECIIOKHbBIE HEPABEHCTBA, CBOSIINECS K JTMHEH-
HBIM,;

®  pelaTh CUCTEMbl HECTIOKHBIX JINHEWHBIX YpaBHEHUM, HEPABEHCTB;

®  TIPOBEPSTH, ABISETCS JIU JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS (HEpaBEHCTBA);

e  pemiaTh KBaJpaTHbIC ypaBHEHUS 10 (popMysie KOpHEH KBaJpaTHOTO YpaBHEHHUS;

e  U300paxkaTh pelleHus] HEPABEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOH.

B moBceaHEBHOM KU3HHU U NpHU U3YYCHUH APYTUX IPEIMETOB:

®  COCTaBJIATH U PELIATh JINHEHHbIC YPABHEHUS IIPH PEIICHUH 3aja4, BOSHUKAIOIINX B
JpYruX y4eOHBIX MpeaMeTax.

DyHKUMH

e Haxoauth 3HaYeHUE PYHKIMH 110 33ITAHHOMY 3HAUCHUIO apTyMEHTa;
®  HaxOJWUTh 3HAYECHHE apryMEHTa IO 3aJaHHOMY 3HAYEHUIO (PYHKIMU B HECIIOXK-
HBIX
CUTYyalUsIX;

L4 OIpCACIIATDH ITOJIOKCHUEC TOYKH I10 eé KOOpauHaTaM, KOOPpAUWHATBI TOYKHU I10 e€ 1mo-
JJOXKCHHUIO Ha KOOpﬂHHaTHOﬁ IINIOCKOCTH,

e 10 rpaguKy HaxoJIuTh 00JacCTh ONpENeNeHHs, MHOXKECTBO 3Ha4eHUH, HyIu (QyHK-
LIUH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKHM BO3pacTaHUs M YObIBaHMs, HauOospliee U
HauMEHbIIIee 3HAYeHUS] PYHKIINH;

®  CTPOUTH rpauK JIMHEHHON PYHKINY;

®  [POBEPATH, ABJISAETCS JIU TaHHBIN rpaduk rpadukoM 3a1aHHON QYHKIMK (JTMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATILHOCTH);

e  omnpeaensTh NpUOIMKEHHBIE 3HAUYEHUS KOOpPAMHAT TOYKU IepecedeHus rpadu-
KOB

byHKIMIH;

L4 OIICpHUpPOBATH Ha 0a3oBOM YPOBHC IMOHATHUAMU: ITOCICAOBATCIBHOCTD, apI/I(1)MeTI/I‘le—
CKas mporpeccusd, recoMCeTpuicCKasd rmporpeccus;

®  pemarh 33Jjauu Ha MPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh IOJIy4eH HEMoCpe -
CTBEHHBIM MOJICYETOM O€3 MpUMEHEHHs (popmyi.

B moBceAHEBHOM KM3HU M NIPH U3YyYEHHHU APYIHX NPEIMETOB:

®  UCMOJB30BaTh I'paMKU pPeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH JJIs ONIpeNieieHus ux
CBOUCTB (HanOOJIbIINE ¥ HAMMEHBIIINE 3HAUCHUS, TIPOMEXYTKH BO3pacTaHus U yObIBaHUS, 001a-
CTH TOJIOKUTENbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

®  UCMOJb30BaTh CBOMCTBA JMHEWHOW (DYHKIIMU U €€ TpaduK MpH pelieHUH 3aa4 13
JIPYTUX y4eOHBIX MPEIMETOB.

CrarucTuKa U TeOpusi BepOSITHOCTE

e  lIMeTh mpeCTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTHU CITydaii-
HOTO COOBITHSI, KOMOMHATOPHBIX 3a7a9aXx;



pcuiaTtb HpOCTeﬁMHe KOM6I/IHaTOpHBIe 3ala4yi MCTOAOM IIPSAMOIro 1 OPraHu30BaHHO-
ro nepedopa;

IPE/ICTAaBIATh JaHHBIC B BU/IE TaOJNII, AUarpaMm, rpaduKos;

YUTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOJIUIIbI, IUATrpaMMBbI, TpadukKa;
OTIpeNIeNIATh OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLIGHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHIINX CIIydasix;

L4 HMCTBb NPCACTABJICHUC O POJIM 3aKOHA OOJIBIIIMX YKCEJI B MACCOBBIX SIBJICHHSX.

B moBceIHEBHOM KU3HU U NP U3YYCHUH JAPYTHX MPeIMETOB:
®  OIICHUBATH KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;
®  WMETh NMPEJCTABICHUE O POJIA MPAKTHUECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBI-
THH;

L4 CpaBHHUBATb OCHOBHBIC CTATUCTUUCCKHUEC XAPAKTCPUCTUKH, ITOJTYUYCHHBIC B ITPOLIECCE
peicHuA HpHKJI&IIHOfI 3aa4yu, U3y4CHUA PCAJIbHOT'O SABJICHUS,

®  OILICHMBAThH BEPOSITHOCTb PEAIbHBIX COOBITHH U SIBIICHUI B HECIIOKHBIX CUTYaIUX.
TexkcroBbIe 3a1a4u
e  Pemare Hec0XKHBIE CIOKETHBIE 3a/1a4M PAa3HBIX TUIIOB HAa Bce apU(MeTHUECKHE Jei-
CTBUS;

®  CTPOUTh MOJIENb YCJIOBHUS 3a/1a4uM (B BUA€ TAOJIMLbI, CXEMbI, PUCYHKA WJIM YPAaBHEHUS), B
KOTOpOM JTaHbl 3HAUEHUS ABYX U3 TPEX B3aMMOCBSA3AHHBIX BEJIUYMH, C 1IEJIbIO MIOMCKA PELIEHUs 3aa-
qu;

b

®  OCYILECTBIIATH CIIOCOO MOKMCKA PELICHU 33]]a4l, B KOTOPOM PACCyXJI€HUE CTPOUTCS
OT yCIIOBHS K TpeOOBaHMIO WM OT TPeOOBaHUS K YCIOBHIO;

L4 COCTABJIATH IIJIaH PCHICHUS 3a/1a4U;
L4 BBIACIIATD 3Tallbl PCIICHHUA 3a1a4Hu,

®  UHTEPHPETUPOBATH BHIYMCINTEIBHBIE PE3YyJIbTaThl B 3aJ1a4€, HCCIEA0BATh NOJIY4YECH-
HOE peLIEHUE 3a/1a4u;

®  3HATHh pa3IMYUe CKOPOCTEH 00BEKTA B CTOSUYEH BOJIC, TPOTHUB TEUEHUS U TIO TEUEHUIO pe-
KH;

L pe€maTh 3aJjla4 Ha HAXOKACHUEC YaCTU YK Clia U YUCJIa 11O €TI0 YaCTH,

e  pemiaTh 3aJ1a4M pa3HbIX THUMOB (Ha paboOTy, HA MOKYIIKH, Ha IBH)KEHUE), CBIA3bIBAIO-
IIUX TPU BETUYMHBI, BHIICIATH ATH BEIMYMHBI M OTHOLLEHUS MEXKYy HUMU;

° HaxXOJUThb MPOUCHT OT YKCJia, YUCJIIO IO MPOLUECHTY OT HETO, HAXOAWUTH IMMPOLUCHTHOC
CHMXXCHHUEC WUJIU ITPOLUCHTHOC MOBBIIICHUC BEJIMYHUHBI;

®  pemiaTh HECIIOXKHBIC JOTUYECKHE 3aa4d METOJOM PACCYKICHUM.
B moBceaHEeBHOI1 :KM3HU U NMPU U3yYeHUM APYTHUX NPeAMeETOB:

®  BBIIBUIaTh TUIIOTE3bI O BO3MOXKHBIX IPEIEIbHBIX 3HAYCHUSX HCKOMBIX B 33J1a4€ Be-
JUYUH (JenaTh MPUKHIIKY).



BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax /s o0ecriedeHusi BO3MOXK-
HOCTH YCIIEIIIHOT0 MPOA0JKeHUsI 00Pa30BaHUA HA 0230BOM M YIJIy0JEHHOM YPOBHAX

JJieMeHThI TEOPHMH MHOKECTB M MATEeMATHY€eCKOM JIOTUKH

L4 OHepI/IpOBaTB MNOHATUAMU: OIIPCACIICHHUEC, TCOPEMA, aKCHMOMA, MHOXKCCTBO, XapaKTC-
PUCTHKHU MHOXKECCTBA, 3JICMCHT MHOXKECTBA, ITYCTOC, KOHECYHOC U OECKOHEYHOE MHOXECTBO, IO~
MHOXXCECTBO, IPUHAAJICIKHOCTDH, BKIIFOUCHUC, PABCHCTBO MHOXKCCTB,

e pn3o0pakaThb MHOXKECTBA M OTHOIICHHE MHOXECTB C MTOMOIIBbIO KPYroB Diijiepa;

®  ONpPEIeISITh MPUHAIIC)KHOCTD JIEMEHTA MHOKECTBY, O0ObSTUHEHHIO U IIEPECCUCHUTO
MHOKECTB;

L4 3aJlaBaTb MHO>XCCTBO C ITIOMOIIbLIO IIEPCUHUCIICHUA 3JICMCHTOB, CJIOBCCHOI'O OIIMCAHUA,

®  OIEpPHPOBATH MOHATHIMHU: BhICKa3bIBAHUE, HICTUHHOCTh M JIO)KHOCTD BBICKAa3bIBAHMUS,
OTpHIIAHUE BBICKA3bIBAHWM, ONEPALMU HaJl BBICKa3bIBAHUSIMH: W, WIH, HE, YCIOBHBIC BBICKA3bI-
BaHMS (MMIUTHKAIIAN);

L4 CTPOUTDH BBICKA3bIBAHUA, OTPULIAHUS BBICKQ3bIBaHUM.

B HOBCCI{HCBHOi/i JKU3HU U TIPA U3YYCHHHU IPYIUX MPEAMETOB:
L4 CTPOUTH LCIIOYKHN yMosaxnmquHﬁ Ha OCHOBC HUCIIOJIb30BaHUA ITPAaBUJI JIOTUKH,

L4 HCIIOJIb30BATh MHOXXECTBA, OIICpallui C MHOXKXCCTBAMU, UX rpacbnqecxoe npeacraB-
JICHUC IJId OIMMCaHUA PCAJIbHBIX MPOICCCOB U SIBIICHHI.

Yucaa

L4 OHepI/IpOBaTI) IMOHATHUAMUN: MHOKCCTBO HAaTypaJIbHbIX YUCECJI, MHOKCCTBO LECJIbIX YH-
CCJI, MHOXXCECTBO pallMOHAJIbHBIX YHCCJI, HPPAIUOHAJIbHOC YUCIIO, KBaI[paTHBIfI KOpPCHb, MHOKE-
CTBO HeﬁCTBHTeHLHBIX YUCCII, TCOMETPHUUCCKAA HUHTCPIIPETALNA HATYypPaJIbHBIX, LCJIbIX, pallno-
HaJIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII,

° [MOHHUMATDL U OOBACHSITE CMBICIT HOSHHI/IOHHOf/i 3aIMMCHU HATYpaJIbHOI'O YHUCJia,

®  BBINOJHATH BBIYUCIEHHUS, B TOM YHCJIE C UCIOJIb30BAaHUEM MPUEMOB PAlMOHAITBHBIX
BBIYMCIICHHI,

®  BBINOJIHATH OKPYIVICHUE PALlMOHAIBHBIX YUCEII C 3aJaHHON TOYHOCTBIO;
e  CpaBHMBATh PAlMOHAJIbHBIE U HPPALMOHAIBHBIE YHCIIA;
®  TPEICTABJIATH PAllMOHAILHOE YHUCIIO B BUJIE AECATUYHOU IpoOH

®  YIOPSIOYMBATH YUCIIA, 3aIIMCAHHBIE B BUJIE OOBIKHOBEHHOW U IECATUYHON 1pO0H;
e naxoauts HOJI u HOK uucen n ucnonp30BaTh UX IPH PEILICHUH 3a/ad.

B moBcegHEeBHOI ;KM3HU U NPHU U3YyYeHUH JPYTUX NPeAMETOB:

® [PUMEHSTH MpaBUiIa MPUOIMKEHHBIX BBIYUCICHUN IPU PEIICHUU MPAKTUYECKUX 3a-
Jla4d ¥ peuIeHUH 3a/1a4 IPYTuX y4eOHBIX MPEIMETOB;



®  BBINOJHATH CPABHEHUE PE3YJIbTATOB BBIYUCICHUN IIPU PEILIEHUH IIPAKTUYECKUX 3a-
Jla4y, B TOM 4MCie MPUOINKEHHBIX BBIYMCICHUH;

®  COCTaBJIATDH U OLICHUBATH YMCIIOBBIC BHIPAYKEHUS MPU PEIICHUU MPAKTUYECKUX 3a7a4
U 33724 U3 IPYruX y4eOHbIX MPEAMETOB;

L4 3aIMMChIBATh U OKPYTJIATH YHMCJIOBBIC 3HAUCHUA PE€AJIbHBIX BEJIMYUH C UCIIOJIb30BaHU-
€M PAa3HbIX CUCTCM U3MCPCHMU.

To:KIaecTBeHHbIE l'lp606pa30BaHI/Iﬂ

L4 OHepI/IpOBaTB IMOHATHUAMU CTCIICHU C HAaTYypPaJIbHBIM IIOKA3aTCJIEM, CTCIICHU C LCJIbIM
OTPpULATCIIbHBIM IMOKA3aTCIICM;

®  BBIOJIHATH IPEOOPA30BaHUs LENbIX BHIPAKEHUI: IEUCTBUS C OJHOWIEHaMH (clio-
KCHHUC, BIYUTAHUC, YMHO)KeHI/Ie), HeﬁCTBHﬂ C MHOT'OYJICHaMH (CJIO)KGHI/IC, BbIYUTAaHUEC, YMHO-
KEHHUE);

L4 BBIITOJHATD Pa3JIOKCHUEC MHOTOYJICHOB HA MHOKUTCIIM OAHHUM U3 CII0CO0OOB: BBIHE-
CCHHUC 3a CKO6Ky, IpyniupoBKa, UCIIOJIb30BAHUC (bOpMy.TI COKPAIICHHOI'0 YMHOKCHHU,;

o BBIACIIATh KBaApaT CYMMBI U PA3HOCTH OJJHOYJICHOB,

L4 pacKiIaablBaTb HAa MHOXHUTCIIN KBaI[paTHLIﬁ TpéX‘lJ'IeH;

L4 BBIIIOJIHATH Hp606paSOBaHI/I$I Bblpa)KeHI/Ifl, COACpKAIMX CTCIICHU C LECJIbIMH OTpHUIIA-
TCJIBHBIMHA ITOKA3aTCIAMU, IIEPCXOANUTH OT 3allMCH B BUJC CTCIICHU C LECJIBIM OTPULATCIIbHBIM 110~
Ka3aTcCJICM K 3aIllMCU B BUC I[pO6I/I;

®  BBHINOJHATH MpeoOpa3oBaHUs APOOHO-PALMOHATBHBIX BBIPAKEHHWH: COKpallleHHe
npoOeit, mpuBeieHHe anredpanyeckux Apodeil k 001eMy 3HaMeHaTeNo, CII0KEHHE, YMHOKEHHE,
JielieHne anredpandeckux Apooeid, BO3BeeHUE anredpanyeckoil 1podu B HATYpaJIbHYIO U LIETYI0
OTPHIIATENILHYIO CTETICHB;

L4 BBITIOJIHATH npeo6pa30BaHI/151 B]':»Ipa)KeHHfI, COACPIKAIINX KBAAPAaTHBIC KOPHU;

L4 BBLACIIATH KBaAPAT CYMMBI WJIH PA3HOCTU ABYWICHA B BBIPAKCHUAX, COACPIKAIIINUX
KBaApPATHLIC KOPHU,

®  BBINOJHATH NPEOOPa30BaHMSI BBIPAKEHUHN, COAEPKAIIUX MOTYJIb.

B moBceIHEeBHOM KU3HU U NPH U3YyYEHHUH JAPYTUX MPeIMeTOB:
BBITNOJIHATH MpeoOpa3oBaHus U JEHCTBUS C YUCIIaMH, 3alTUCAaHHBIMU B CTaH/IaPTHOM
BU/IE;

®  BBINOJHATH MPE0OpPa30BaHMs alredpanuecKuX BbIpaXKEHUH MPH pelIeHUH 3ajay JIpy-
IUX y4eOHBIX MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

e  OmnepupoBaTh NMOHATUSAMH: YPABHEHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELICHUE
HEpaBEHCTBA, PABHOCWIbHBIE YpaBHEHHs, 00JacTb ONpeeNeHHs] YpaBHEHUsS (HEpaBeHCTBA, CH-
CTEMBI YPAaBHEHUH WM HEPABEHCTB);

e  pemiath JUHEHHbIE YPaBHEHUS U YPaBHEHHUS, CBOJAUMBIE K JINHEHHBIM C IOMOIIbIO
TOXJIECTBEHHBIX MpeoOpa3zoBaHUil;



° peuiaTh KBaAPaTHBIC YPABHCHUA U YPABHCHU S, CBOAUMBIC K KBAAPATHLIM C ITIOMO-
IO TOXACCTBECHHBIX HpeO6p330BaHHﬁ;

e  pemaTh IpOOHO-TUHEHHBIC YPAaBHEHHUS;

e  pemaTh NPOCTEHIINE UPPALIMOHAIIBHBIC YPAaBHEHHUS BUIA ,,“a'f (x)=a, \/f(x) = 1“a'g(:sw:j

n
e  pelarbh ypaBHEHHMs BUAA X =4 ;
®  pelaTh ypaBHEHHs CIIOCOOOM pa3jioKeHUsI HA MHOXKHUTEIHN U 3aMEHbI IEPEMEHHOM;

L4 HCIIOJIB30BATh METOJ MHTCPBAJIOB JIA PCIICHUA LCIIbIX U I[pO6HO-paI_II/IOHaJILHBIX
HCPaBCHCTB,

pelaTh JIMHEMHBIE YPABHEHUS U HEPABEHCTBA C ITapaMEeTPAMU;
pelaTh HECJIOKHBIE KBaPATHBIE YPABHEHUSA C IIaPAMETPOM;

pelIaTh HECJIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHU € TapaMeTpaMy;
penaTh HECJIOKHBIE YPAaBHEHHUS B 1IEJIBIX YNCTIAX.

B moBceaHEeBHOIi ;KM3HU U NMPHU U3YyYEHUH IPYTUX NPeAMETOB:

®  COCTaBJISITh U PEIIATh JIMHEHHBIC U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, K HUM CBO-
JSIIMECcs, CUCTEMBI JIMHEWHBIX YPaBHEHM, HEPABEHCTB MPHU PEIICHUU 3a/lad APYTUX y4eOHBIX
MIPEAMETOB;

®  BBHINOJHATH OIEHKY NMPaBAONOJO0MS Pe3ylIbTaTOB, MOJIYYaeMBIX MPH PEUICHUU JIH-
HEMHBIX U KBaJpaTHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YPaBHEHUH 1 HEPABEHCTB MPH PEIICHUU
3aJa4 APYrux y4eOHBIX MPeIMETOB;

e  BBIOMpATh COOTBETCTBYIOIIME YPAaBHEHUS, HEPABEHCTBA WIIM UX CUCTEMBI JUIs CO-
CTaBJICHUS MaTEMaTUYECKOW MOJIENIN 3aJaHHON peaIbHOW CUTyallMy WM NPUKIIATHON 3a1a4H;

®  yMEThb MHTEPIPETUPOBATH NOJYYECHHBIN [TPU PEIICHUH YPAaBHEHUS, HEPABEHCTBA NN
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peaabHON CUTYalluy UIIU IIPUKIAJHON 3a1a4u.

DOyHKIUH

e OmepupoBaTh MNOHATHAMH: (YHKIMOHANIbHAS 3aBUCUMOCTh, (QYHKIUSA, TIpaduk
(GyHKIUH, CIIOCOOBI 3ajaHusl PYHKIMH, apTyMEeHT U 3HadeHHe (PYHKIUHU, 00JIacCTh ONpeaeIeHHs
Y MHOXKECTBO 3HAU€HUH (PYHKIMH, HYIH QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOH-
HOCTB (PYHKLIMH, YETHOCT/HEUETHOCTD (DYHKIINY;

® CTPOUTH rpa)MKU JTMHEHHOHN, KBaIpaTHUHOM (PyHKIHIA, 0OpaTHON MPONOPIUOHATBHO-

ke — —
cTH, QyHKIMU BUOA: Y = aﬁ’ y=+xy=3x,y=1xl
x

®  Ha puUMepe KBaJIpaTUYHON (YHKIIUH, UCIOIB30BATH MpeoOpa3oBaHus rpaduka
dynxmun y=f(x) s noctpoenus rpapukos pynximii y=af (kx+b)+c ;

®  COCTaBJISATh YPAaBHEHHUs MPSAMOM 110 3aJaHHBIM YCJIOBHUSM: MPOXOALIEN Yepes3 J1Be
TOYKH C 3aJJaHHBIMU KOOpJAUHATAMU, IIPOXOAILEH Yepe3 JaHHYIO TOUYKY U MapalyIeIbHOU JJaH-
HOH IIPSIMOW;

e uccaeaoBaTth GYHKIHIO IO €€ TpaduKy;

®  HAXOJUTh MHOKECTBO 3HAYCHHH, HYJIH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOH-
HOCTH KBaJIpaTUIHOU (PYHKITUH,



L4 OINCpHUPOBATH NOHATUAMU: TOCIICAOBATCIBHOCTD, apHQ)MeTqucxasI rnmporpeccus,
reoOMETpHUYCCKas IIPOrpeCCus,

e  pewmaTh 33/1a4¥ Ha apUPMETHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCHIO.
B moBceaHEeBHOIi :KM3HU U NMPHU U3YyYeHUH APYTUX MPeAMETOB:

L4 WJUIFOCTPUPOBATDL € ITIOMOIIBIO rpa(bI/IKa PECAIBHYIO 3aBUCUMOCTD HJIM ITPOLECC 110 UX
XapaKTCPUCTHUKAM;

®  CIOJIb30BAaTh CBOMCTBA U rpaduK KBaApaTUYHON (DYHKIIMU IPU PELICHUH 33134 U3
JIPYTUX Y4EOHBIX MMPEIMETOB.

TexcToBBIC 3a1a4H
L] PGIHaTB HpOCTI)Ie U CJIOXKHBIC 3a1a4n pa3HI)IX THUIIOB, a TAKXKXC 3aa4u HOBI:IIHCHHOﬁ
TPYIHOCTH;

L4 HCIIOJIB30BATh PA3HBIC KPATKUC 3aIIMCU KaK MOACIIN TCKCTOB CJIOKHBIX 3a1a4 AJId I10-
CTPOCHUA MMOMCKOBOM CXE€MBI U PCUICHUA 3a/1a4;

L4 pa3jindaTtb MOACIIb TCKCTAa U MOJCJIb PCHICHUS 3aJa4, KOHCTPYUPOBATH K OJIHOM MO-
ACIN pCHICHUSA HCCJIOXKHOM 3a1a4u Pa3HbIC MOACIIU TCKCTA 3aJa4Hu,

e  3HATHh U IPUMEHITH 00a crtocoda MoucKa pemeHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHIO
U OT YCJIOBUS K TPEOOBaHMIO);

®  MOJCIMPOBATH PACCYKJEHHUS MPHU MOUCKE PEIICHUS 3a7a4 C TOMOIIBIO Tpad-CXeMBI;
®  BBIJCIATH 3TAlbl PEIICHUS 33a41 U COAECPKaHUE KaXK/10r0 ITana;

o YMCTb BLI6I/IpaTB OINTUMAaJIbHBIN MCTOA pCHICHUS 3aJa9 U OCO3HABATDb Bb160p METOAA,
paccMaTpuBaTh pa3iMdHbIC METOAbI, HAXOAUTH PA3HbIC PCUICHWA 3a/la4U, €CJIM BO3MOXKHO;

L4 AHAJIU3UPOBATD 3aTPYAHCHUA ITPpU PCIICHUUN 3a/1a4;

®  BBINOJIHATDH Pa3IMYHbIEC IPEOOPa30BaHUs PEITIOKEHHON 3a/1a4H, KOHCTPYHPOBATh
HOBBIE 3a/1a41 U3 JAHHOMW, B TOM 4HCIIe 0OpaTHEIE;

®  UHTEPHPETUPOBATH BBIYMCINTEIBHBIE PE3YyIbTAThl B 33J1a4€, HCCIEA0BATh NOJIY4YEH-
HO€ pEIICHUE 3aa4H;

L4 AHAJIIU3UPOBATH BCCBO3MOKHBIC CUTYAllUN B3aUMHOTI'O PACIIOJIOKCHUA IBYX 00BEKTOB
U U3MCHCHHUC UX XAPAKTCPUCTHK IPU COBMCECTHOM JIBUKCHHUU (CKOpOCTL, BpeMH, paCCTOHHI/IC)
Ipru pCHICHUHU 3ada4 Ha ABHUKCHUC JIBYX 00BEKTOB KakK B OOHOM, TaK U B MPOTHUBOIIOJOXKHBIX
HaITpaBJICHHUAX

L4 HCCIICA0BAaTh BCCBO3MOXKHBIC CUTYalluU IIPpU pCHICHUUN 3a/1a4 Ha ABUKCHUC I110 PCKCE,
paccMaTpruBaTh Pa3HBIC CUCTCMbI OTC‘-IéTa;

e  pelIaTh pa3HOOOpA3HBIC 3a1aUU «HA YACTHY,

e pemath U 000CHOBBIBATH CBOE PEIICHHE 3a7a4 (BBIACIATh MATEMATHIECKYIO OCHOBY)
Ha HaXO0X/ICHUE YaCcTH YMCIIa M YUCIIA TT0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH;



° 0CO3HABaThb U OOBLICHSITH UACHTUYHOCTD 3aaa4 pa3HbIX TUIIOB, CBA3BIBAOIIUX TPHU BEIIU-
YUWHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KGHI/IG).BLII[CJ'I}ITB 9TH BCJIWMYUHBI U OTHOIICHUA MEXKIY HUMMU,
NPUMCHATD UX IIPpU PCIICHHUH 3a/1a4, KOHCTPYHUPOBATH CO6CTBCHHBI€ 3aJla4d YKa3aHHBIX TUIIOB,

e  BIAJICTh OCHOBHBIMH METOJAMH PEIICHUS 3a1a4 Ha CMECH, CILJIaBbl, KOHIIEHTPAIIHH;

o peiaTh 3aJa4r Ha MPOLUCHTLI, B TOM YHCJIC, CJIOKHBIC IIPOLUCHTHI C 06OCHOBaHI/IeM,
WCIIONB3Ys pa3HbIEe CIIOCOOBI;

L4 pelaTh JOrHYECKUE 3aJa4n Pa3HbIMHA CHOCO6aMI/I, B TOM YHUCIE, C ABYMA O010KaMH U
C TpeMs O10KaMu JaHHBIX C IIOMOIIBIO Ta6J'II/IH;

L4 peuiaTh 3aaa4u 1o KOM6I/IHaT0pI/IKe " TECOpHUn BCpOHTHOCTCfI Ha OCHOBC HCIIOJIb30Ba-
HHUA U3YYCHHBIX MCTOIOB U 00OCHOBBIBATh PCLICHUC,

L4 peuaTb HECIOKHDBIC 3a1a4H 110 MaTeMaTHUYEeCKOMU CTAaTUCTHUKCE,

®  OBJAJICTh OCHOBHBIMU METOJAMH PEUICHUS CIOKETHBIX 33/1a4: apu(PMETHICCKUM, aJI-
reOpanydeckuii, mepedop BapuaHTOB, TEOMETPUUYECKUN, TpadUUECKHil, IPUMEHSITh UX B HOBBIX IO
CPaBHEHHUIO C U3YYECHHBIMH CUTYAIIHSIX.

B moBceaHEeBHOM KU3HHU U IPH U3YYCHUH APYIUX NPEAMETOB:

e  BBUICIATH IIPU PELICHUHU 33/1a4 XaPAKTEPUCTUKU pacCMaTpUBAEMOM B 33J1a4e CUTYya-
LMY, OTJINYHBIE OT pealbHbIX (T€, OT KOTOPBIX a0CTPAarupoBaJIUCh), KOHCTPYHUPOBATh HOBBIE CH-
Tyaluu C y4€TOM 3THX XapaKTEpUCTUK, B YaCTHOCTH, IIPU PELICHUM 3a7a4 Ha KOHIICHTPALUH,
YYMUTBIBATh IUNIOTHOCTh BELIECTBA;

e  pelarb U KOHCTPYMPOBATH 33a491 Ha OCHOBE PACCMOTPEHUS PEAIBHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIN pe3yibTar;

L4 pemaTh 3aJla4r Ha ABUKCHUC 110 PCKE, pacCMATpHBaA Pa3HbIC CUCTEMbI OTCUCTA.

CraTucTHKa B TEOPUA BepOﬂTHOCTeﬁ

L4 OHepI/IpOBaTB MOHATHSAMHU: CTOJIOYATHIC U KpPYroBbIC JUArpaMmhbl, Ta6J'II/ILU:I JaHHBbIX,
cpeaHee apHQ)MeTqucxoe, MEaraHa, HauOOJIbIlIce U HAaMMEHBIIIEE 3HAUCHUS BLI60pKI/I, pa3dmax
BBI60pKI/I, AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC, cnyqaﬁHaﬂ HN3MCHYHMBOCTD,

L4 H3BJICKATh I/IH(I)OpMaL[I/IIO, MNpEACTaBJICHHYIO B Ta6J'II/II_[aX, Ha JuarpamMmax, rpaq)pucax;
L COCTaBJIATH Ta6J'II/IIII)I, CTPOUTH JUArpaMMbl 1 T’pa(l)I/IKI/I Ha OCHOBC JaHHBIX,

e  OnepupoBaTh MOHATUSAMU: (PaKTOpUAI YUCIIA, IEPECTAHOBKU U COYETAaHUS, Tpe-
yronsHukK [Tackans;

®  TPUMEHATH IPABUIIO MPOU3BEACHHUS MIPH PEHICHUH KOMOMHATOPHBIX 3a/1a4;

®  ONepUpOBATh MOHITHSIMH: CIYYalHBINA OMBIT, CIy4ailHBIA BHIOOp, MCIIBITAHHE, DIIE-
MEHTapHOE CITy4aifHOe COOBITHE (MCXOT), KITACCUIECKOE OMpe/IeICHIUE BEPOSTHOCTH CITy4aifHOTO
COOBITHS, OTIEpAITUH HAJl CTyYalHBIMHA COOBITHSIMU;

®  MpEeICTaBIATh MH(POPMAIMIO C TOMOILBIO KPYTroB Ditepa;

®  pemaTh 337a4YM Ha BBEIYMCICHUE BEPOSITHOCTH C TIOICYETOM KOJIMYECTBA BAPHAHTOB C
MTOMOIIIbI0O KOMOWHATOPHKH.



B moBceaqHEeBHOM KM3HU U NPH U3YYeHHUH APYTHX NPeIMeTOB:

®  U3BJICKATh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(DOPMAIIHIO, PEACTABICHHYIO
B TabnuIax, Ha quarpammax, rpadukax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTUKU PEaTbHBIX
MPOLIECCOB U SIBJICHUI;

L4 OIPCACIIATh CTATUCTUYCCKUEC XapaKTEPUCTHKHU BBI60pOK 10 Ta6J'II/II_IaM, JuarpaMmam,
rpa(l)I/IKaM, BBIIIOJIHATE CPABHCHHE B 3aBUCUMOCTH OT LCJIM PCIICHUA 3aJa4u,

L4 OLICHUBATh BEPOATHOCTH PCATIbHBIX COOBITHH U SBICHHUIA.

B pesynbraTte nzyueHus Kypca reoMeTpuu B 7-9 Kjaccax ydaiquecs IOJKHBI HAyYUTh-
col:
I'eomeTpuueckue Gpurypol

e  OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU T€OMETPUUECKUX (PUTY;

L4 HU3BJICKATb I/IH(I)OpMaI_[I/IIO O rCOMCTPHUUYCCKUX (1)I/IpraX, IMPEACTABJICHHYIO Ha 4UCPTC-
JKax B IBHOM BHU]JIC,

®  MPUMEHSTH JJISl PEHICHHUS 3a/1a4 TeOMETPUICCKUE (PAKThI, €CIIA YCIOBHS MX IPHME-
HEHUs 3aJ]aHbl B IBHOU opMme;

° peuIaTh 3a4a41 Ha HAXOXKIACHUC TCOMCTPUICCKUX BCJIMYUH I10 06pa3uaM HJIN aJITOPUT-
MaM.

B moBcegHEBHOI KM3HU U NPHU U3YyYEHUH JPYTUX PEAMETOB:

L4 HCIIOJIb30BaTh CBOMCTBA reOMCTPHUICCKUX (1)I/Il"yp AJId pCIICHUA TUIIOBBIX 3a/ia4, BO3-
HHUKAIOUIX B CUTyalluIX HOBCGI[HGBHOﬁ JKM3HHU, 3a1a4 IMPAKTHUICCKOr0 COACPKAHUA.

OTHoueHus

e  OnepupoBaTh Ha 0a30BOM yYpOBHE MOHATHSMM: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, NapauIeIbHOCTh MPSAMBIX, MEPHEHAUKYIIPHOCTh MPSAMBIX, YIJIbI
MEXy NPSAMBIMH, IEPIIEHAUKYIISP, HAKJIOHHAS, IPOEKLUS.

B moBcexHEBHOM "KU3HU U PHU U3YYECHUH JAPYTUX NPeIMETOB:
®  HCIOJIB30BaTh OTHOLIEHUS JJISl PELIEHUS MPOCTEUIINX 3aa4, BOSHUKAOIIUX B pe-
aTLHOMU
JKU3HU.

I/I3MepeHHﬂ U BbIYUCJICHUSA
L4 BemonasaTh HU3MCPCHUC JJIUH, paCCTOﬂHHfI, BCJIMYHH YIJIOB, C IOMOIIBIO UHCTPY-
MCHTOB IJIA I/ISMepeHI/II\/'I JJINH U YTJIOB,

®  MpPUMEHATH GOPMYJIIBI IEPUMETPA, IIOMAAN U 00bEMA, IIIOIIA N TOBEPXHOCTH OT-
JIEIbHBIX MHOTOTPAaHHUKOB TPY BBIUYUCIICHUSIX, KOTJa BCE JaHHBIC UMEIOTCS B YCIIOBHH,

e mpuMeHATH Teopemy IIudaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIYMCIICHUS JUIMH, PACCTOSHUM, ILIOIIAEH B IPOCTEUINX CIydasx.



B moBcegHEeBHOI KM3HU U NPHU U3YYeHHUH JAPYTHX NPeIMeTOB:

®  BBIUKCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYalUsAX, IUIOIAAHU B IIPO-
CTEUIINX CITy4asiX, MIPUMEHATH (POPMYIIbI B TPOCTEHIITNX CUTYALUAX B MOBCEHEBHOM KU3HU.

FCOMeTpH‘leCRI/Ie MOCTPOCHUS

e 1300pakaTh TUMOBbIE MIIOCKUE PUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKH U C IO-
MOILIbIO UHCTPYMEHTOB.

B moBceaHEBHOM KU3HHU U NpHU U3YYCHUH APYTUX IIPEIAMETOB:
L4 BBINIOJIHATH HpOCTCﬁH.IPIC IMOCTPOCHUA Ha MCCTHOCTH, HCO6XO,Z[I/IMI)IC B peaﬂBHOﬁ
JKHU3HU.

I'eomeTpuyeckne nmpeodpa3oBaHus

e  Crpouts GUrypy, CAMMETPUYHYIO JAHHON (PUTYPE OTHOCUTEIIEHO OCH U TOUYKH.

B moBceaHEeBHOIi ;KM3HU U NMPHU U3YyYeHUH IPYTUX NPeAMETOB:
®  pacro3HaBaTh JABM)XEHHE OOBEKTOB B OKPYKAIOILIEM MHPE;
®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUDE.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIE-
HHE BEKTOpPAa Ha YUCJIO, KOOPAUHATHI Ha INIOCKOCTH;

®  OmIpenemsATh NPUOMKEHHO KOOPIMHATHI TOYKHU IO €€ N300paKEHUIO Ha KOOPAUHAT-
HOU
IUIOCKOCTH.

B moBceaHEBHOM KU3HHU U IPHU U3YYCHUH APYIUX NPEAMETOB:

L4 HCIIOJIb30BAaTh BEKTOPHI AJId PCIICHUA HpOCTCfIIHHX 3a/1aq Ha OIIPCACICHUEC CKOPOCTU
OTHOCUTCIIBHOT'O ABMXKCHU .

HCTOpI/Iﬂ MaTeMaTUuUKHU
L4 OnuceiBaTh OTACJIbHBIC BBIAAOIIUECCA PE3YJIbTAThI, TOJYUCHHBIC B XOAC PA3BUTHA
MAaTCMAaTUKHN KaK HAYKH,

®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBS3U C OTEYECTBEH-
HOM U BCEMHUPHOU UCTOpUEH;

® [IOHMMATh POJIb MATEMATUKHU B pa3BUTUH Poccun.
MeToabl MATEMATHKH

e  BriOuparh MOAXOIAIINN U3YICHHBINH METOJ IS PEIICHUS U3yYCHHBIX TUIIOB MaTe-
MaTHYSCKHX 3a7a4d;

e [IpuBoaAUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B OKPYXaIOIIEH AEHCTBU-
TEJIBHOCTHU U MPOU3BEACHUSIX UCKYCCTBA.



BrinycKHUK_IOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax /151 o0ecriedeHusi BO3MOK-
HOCTH YCIEIIHOI0 MPOJ0JKeHUsI 00Pa30BaHUA HA 0230BOM M YIJIYOJEHHOM YPOBHSX

I'eomerpuueckne purypnbl
e  OmnepupoBaTh MOHATHAMU T€OMETPUUYECKHUX DUTYD;

e  U3BJEKaTh, UHTEPIPETUPOBATH U MPeoOpa30BhIBATh HH(OPMALIHUIO O T€OMETPUYE-
CKUX (hUrypax, NpeJCTaBICHHYIO Ha YePTEkKax;

®  IIPUMEHSTHh reOMEeTpUUecKre (GaKThl JJIs peIIeHus 3a/1a4, B TOM YHUCIIe, IPeaIoa-
raroIIMX HECKOJIbKO IIaroB peIIeHHUs;

e (dopMynupoOBaTh B MPOCTEHIINX CIydasix CBOMCTBA U MPU3HAKH PUTYD;
®  JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKICHNUS,

e  BJAJETh CTAaHAAPTHOM Kiaccu(uKanuei miockux Guryp (TpeyroJbHUKOB U YEThI-
PEXYTOJIBHUKOB).

B moBcegHEBHOI KM3HU U NPHU U3Yy4YCHUH JPYIHUX NPEAMETOB:
®  UCHOJB30BATh CBOMCTBA FEOMETPUYECKUX (DUTYD JUI pelIeHus 3aa4 MPaKTHIeCKO-
ro XapakTepa U 3a/1ad U3 CMEKHBIX AUCLUILINH.

OTHouenus

e OmepupoBaTh MOHATUSMHU: PaBEHCTBO (uryp, paBHble (UTYpBI, PaBEHCTBO Tpe-
YTOJBHUKOB, MAPAIUIEIBHOCTD MPSMBIX, EPICHAUKYISIPHOCTD MPSAMBIX, YTIIbI MEXIY MPSIMBIMU,
MePIEHUKYISIp, HAKJIOHHAs, MPOEKIHs, nogodue ¢uryp, moaobHsie GUTypsl, MOJ00HBIE Tpe-
YTOJILHUKH;

IPUMEHATH TeopeMy Daneca U TEOpeEMyY O MPONOPLHOHANBHBIX OTPE3Kax MIpH
pEILICHNN 3a]1a4;

®  XapaKTepHU30BaTh B3AaMMHOE PACIIOJIOKEHUE TIPSIMOUN M OKPY>KHOCTHU, IBYX OKPY>KHO-
CTEN.

B moBcegHEBHOI ;KM3HU U NPHU U3YyYeHUH JPYTUX NPEAMETOB:
®  JCHOJb30BaTh OTHOILEHUS JJISl PEIICHUS 3a7a4, BOSHUKAIOIIUX B PEaIbHOM KU3HU.

I/I3Mepeﬂl/lﬂ U BbBIYUCJICHUSA

e OmnepupoBaTh NPEACTABICHUSMHU O JUIMHE, IUIOMANU, OOBEME Kak BETUYMHAMM.
[Tpumensts Teopemy Iludaropa, Gopmyssl miomaau, o6bEMa MpU PEHIEHMH MHOTOMIATOBBIX
3aja4, B KOTOPbIX HE BCE JaHHbIC MPEICTABIIEHBI SBHO, a TPEOYIOT BBIYUCICHH, OIEPUPOBATH
0oJ1ee MHUPOKUM KOJIMYECTBOM (OPMYII JUITMHBI, IUIOIIA1, 00bEMA, BEIUUCIIATH XapaKTEPUCTUKH
KoMOUHaIMHi GUryp (OKpy>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYUCIISTH PACCTOSIHUS MEXKIY HUry-
pamu, IPUMEHSATh TPUTOHOMETPUYECKHE (GOPMYIIbI JIJIsl BRIYUCIEHUN B 00JIEe CIIOKHBIX CIydasX,
IIPOBOJUTH BBIYUCIICHUS HA OCHOBE PAaBHOBEIMKOCTU U PABHOCOCTABIIEHHOCTH;

®  TIPOBOJAUTH MPOCTHIC BHIUMCICHHS Ha 0OBEMHBIX TETax;
e  (¢dopMynupoBaTh 33a/1a4M HA BBIUMCICHHE UIUH, TUIOIIaael 1 00bEMOB U peliaTh ux.

B moBceaHEeBHOI1 :KM3HU U NMPHU U3yYeHUH IPYTUX NPeAMETOB:



° MMPOBOAWTDH BBIYUCIICHUS HA MCCTHOCTH,

®  TIPUMEHATH (HOPMYJIBI PU BEIYMCICHUSIX B CMEKHBIX YICOHBIX IIPEIMETAX, B OKPY-
JKaroIen 1eliCTBUTEILHOCTH.

I'eomeTpuyeckne MOCTPOEHUst

e U300paxars reoMmerpuueckue GUrypsl O TEKCTOBOMY U CUMBOJIBHOMY OTIMCAHUIO;
e  CcBOOOJHO ONEPUPOBATH UEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CIIy4asX,

®  BBINOJIHATH IOCTPOCHHUS TPEYTOJIbHUKOB, IPUMEHATh OTAEIbHBIE METObI TIOCTPOE-
HHUM LUPKYJIEM U JUHEUKON U MPOBOJUTH MPOCTEUIIINE UCCIIEN0BAHUS YHACIIA PELICHHUI;

e  u300pakaTh TUMIOBBIC IJIOCKKE (PUTYPHI U 0ObEMHBIE TEJIa C TIOMOIIBIO TPOCTEHIIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B moBceaHEeBHOM KU3HHU U IPH U3YYCHUH APYI'UX NIPEAMETOB:

° BBIITIOJIHATD HpOCTGfIH.IPIQ MOCTPOCHHUA HAa MECTHOCTH, H€06XOZ[I/IMBIQ B peanLHoﬁ KHU3HH,
OLOCHUBATDL PA3MCPhI PCAJIbHBIX 00BEKTOB OKpYyXKarouiero Mmupa.

IIpeoOpa3zoBanust

OnepupoBath MOHSATHEM JIBIXKEHUS U IpeoOpa3oBaHusl MOA00HS, BIAAeTh MIPUEMAMH T10-
CTpoeHHs GUTyp ¢ UCIOIB30BaHUEM JIBIKEHUHN U TpeoOpa3oBaHuil Mog00us, IPUMEHITh

®  IIOJYYCHHBIE 3HAHUA U ONBIT IOCTPOCHUN B CMEXHBIX IIPEIMETaX U B PEAIbHBIX CH-
TyalMsiX OKpYXKaroIlero Mupa;

e cTpouTh GUTypy, NOJOOHYIO TaHHOMH, MOTH30BATHCS CBOMCTBAMU MOJO0US st
000CHOBaHUs CBOMCTB PUTYP;

IPUMEHSTh CBOMCTBA IBUYKEHUH JIJIsl MPOBEACHUS TPOCTEHIINX 00OCHOBAaHUI
CBOMCTB uryp.

B moBceaHEBHOM KU3HHU U IPU U3YYCHUH APYIUX NPEAMETOB:

®  TMPUMEHATH CBOWCTBA JABWKEHUH W MPUMEHATH 1T0100ME 1JIsI TOCTPOSHUH 1 BBIYHCIIE-
HUH.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

L4 OHepI/IpOBaTB MOHATHUAMU BCKTOpP, CyMMa, Pa3HOCTbL BCKTOPOB, INPOU3BCIACHUC BCK-
TOpa Ha 4YMCJIO, YIOJI MCXKAY BCKTOPaMH, CKAIAPHOC MPOU3BEACHHUEC BCKTOPOB, KOOPAWMHATEI HA
IIJIOCKOCTH, KOOPJAWHATBI BEKTOPA,

®  BBINOJIHATH JACHCTBHS HAJl BEKTOpaMHu (CII0)KEHHE, BEIUMTAHUE, YMHOKEHUE HA YUC-
J10), BBIUUCISITh CKAISPHOE MPOU3BEACHUE, OMPEACNSATh B MPOCTEHIIHMX CIIydasx yrol MEXIy
BEKTOpPAaMHU, BBITIOJIHATH PA3I0OKEHUE BEKTOPA HAa COCTABJISIIOLIUE, IPUMEHSTh MOJyYEHHbIE 3HA-
HUs B (pu3MKe, MOIH30BATHCS (POPMYIION BHIYMCIECHUSI PACCTOSIHUS MEXKIY TOUYKAMH IO U3BECT-
HBIM KOOpJIMHATaM, UCIIOJIb30BaTh YpaBHEHUs (GUTYp JUIs peleHHs 3a/1a4;

L4 MNPUMEHATH BEKTOPHI 1 KOOPAHWHATEI AJId PECIICHUA TCOMCTPUYCCKUX 3a1a4 Ha BbI-
YHUCJICHUEC NJINH, YITIOB.



B moBceqHEeBHOM KM3HU U NIPH M3YYEeHHUH APYTUX NPeIMETOB:

®  UCMOJB30BATh MOHATHS BEKTOPOB U KOOPAWHAT JUIsl PEUICHUS 3a1a4 10 (PHU3UKE, reo-
rpaduu U APYruM y4eOHBIM MPEIMETAM.

HcTropus MaTreMaTUKU

e  XapakTepu30BaTh BKJIA] BHIJAIOIIMXCS MATEMAaTUKOB B PA3BUTHE MATEMATUKH U
WHBIX HAYYHBIX 00JIacTel;

® [IOHMMATh POJIb MATEMATUKHU B pa3BUTUH Poccuu.
Metoabl MATEMATUKH

e  lcnonb3ys U3y4eHHbIE METObL, IPOBOJIUTH JTOKA3aTEIbCTBO, BBIIOJIHSTH OIPOBEP-
JKEHHE;

L] BI)I6I/IpaTI> 1/13yquHI>1e METOObI U UX KOM6I/IHaHI/II/I JJIsSL pemeHI/m MaTC€MaTHYCCKHUX 3a1a4,

L4 HCIIOJB30BAaTh MAaTCMAaTHUYCCKUEC 3HAHUA JJIA OIIMCaHMA BaKOHOMCpHOCTCﬁ B OKpYy-
mammeﬁ [lef/'ICTBI/ITeJH)HOCTI/I H IIPOU3BCACHUAX UCKYCCTBA,

L4 IIPpUMCHATDH HpOCTGﬁH.IPIC IMpOrpaMMHBIC CPEACTBA U IJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPHU PCHICHUN MATCMATHYCCKUX 3a1a4.



2. Conepxanue y4eOHoOro npeamera «MaremaTuka»

AJITEBPA 7-9 KJIACC
APUOMETUKA
PannonanbHbie yncia. Paciimpenne MHOKECTBA HaTypaJIbHBIX YUCEI 10 MHOYKECTBA

OCIIBIX. MHoxecTBa LEJIBIX YUCCI 1O MHOXKCCTBA pallMOHAJIbHBIX. PaI_[I/IOHaHBHOG YHUCJIO KaK OT-
m

HoueHue "M, riue m — nenoe yncio, N — HarypanbHoe. CTENeHb C LEIbIM II0Ka3aTEIIEM.

HeiicTBuTenbHble yncaa. KBagparusiii kopeHb u3 uncia. Kopenb TpeTsell crenenu. 3a-
MUCHh KOPHEH C MMOMOIIBIO CTETIEHU C TIPOOHBIM MTOKA3aTEIIeM.

[Tonatue 06 uppanmoHaibHOM uHcie. MppaloHalbHOCTh YKCIa U HECOM3MEPUMOCTh
CTOPOHBI ¥ TMArOHaH KBapara. [lecaTnanHble MpHOIMKEHUS HPPAIHOHABHBIX YHCET.

MHOXecTBO 1eHCTBUTEIbHBIX YHCEN; IPEACTaBICHUE AEHCTBUTEIbHBIX YUCET OECKOHEeY-
HBIMU JIECATHYHBIMU 1po0siMu. CpaBHEHUE IEHCTBUTEIBHBIX YHCEIL.

Koopaunathnas npsimas. M3o0pakeHue yucen TOYKaMH KOOpIUHATHOM mpsimoi. Hucio-
BBIE IIPOMEKYTKHU.

N3mepenns, npudianixeHusi, oueHkH. Pa3mepsl 0O0BEKTOB OKpyXkaroliero mupa (ot
AJIEMEHTApHBIX YacTull 10 BceneHnHoil), UIMTeIbHOCTh MIPOLIECCOB B OKpYyXkarolieM mupe. Boiie-
JIEHHE MHOXKUTEJSI — CTENEHHU JecATH B 3anucu uucia. [IpubnuxéHHoe 3Haue€HUE BEJIMYMHBI,
TOYHOCTb NMpuOIMKeHus. [Iprkuaka 1 oneHka pe3yabTaToOB BHIYUCICHUI.

AJI'EGPA

Auaredpanyeckue BbIpa:keHusi. bykBeHHbIE BbIpa)KE€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHe OyKBEHHOI'O BblpakeHUs. [lomycTumble 3HaueHus nepemeHHbIX. [loacra-
HOBKa BBIpa)KEHUI BMecTO nepeMeHHbIX. [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUN Ha OCHOBE
CBOWCTB apupMeTHYeCKHX AeHCTBUM. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. Tox1ecTBo.

CreneHb ¢ HaTypalbHBIM ITOKa3aTenaeM U e€ cBoiicTBa. OgHOWIEHBl 1 MHOTOWIeHbl. CTe-
neHp MHorowieHa. Cllo)keHue, BBIYMUTaHNE, YMHOKEHNE MHOTOWIEHOB. DPOpMyJIbl COKpalIEHHO-
ro0 YMHOKEHUS: KBaJpaT CyMMBbI U KBajpaT pasHocTH. ®opmyna pasHocT kBajapatos. [Ipeobpa-
30BaHUE 1IEJIOr0 BBIPAXKEHHS B MHOIOWIEH. Pa3iioxkeHne MHOTO4JIEHOB HAa MHOXKUTEIU. MHOro-
YJIEHbI C OJIHOW nepemMeHHOoM. Kopenb MHoOrouneHa. KBagpaTHelil TpEXUJIEH; pa3ioKEeHUE KBa-
paTHOro TPEXWIECHA HA MHOXKUTEIIH.

Anrebpanyeckas poosb. OCHOBHOE CBOWCTBO anredpandeckoi 1podu. CioxkeHue, BIYU-
TaHHe, YMHOXXEHHe, AeleHue anreOpanyeckux ApoOeil. CTeneHb C LENbIM IOKazaTesleM H e
CBOMCTBA.

ParmonanbHblie BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbcTBO TOXKIIECTB.

KBanparusie kopHu. CBoiicTBa apuMeTUUECKUX KBAJIPATHBIX KOPHEN U UX IPUMEHEHHE
K IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BHIYUCICHUSM.

YpaBHeHusi. YpaBHeHHE ¢ OJHOM nepeMeHHON. KopeHb ypaBHeHMs. CBOMCTBa YMCIIO-
BBIX PaBEHCTB. PaBHOCUMIIBHOCTD ypaBHEHUI.

Jluneiinoe ypaBHenue. KBajpatHoe ypaBHeHue: ¢popMyrna KOpHEH KBaJIpaTHOTO ypaBHE-
Huda. TeopeMa Buera. PelieHue ypaBHEeHUN, CBOAAIIMXCA K JIMHEWHBIM U KBaJgpaTHbIM. [Ipume-
pBl pellleHusi ypaBHEHUH TpeThed M 4ueTBEPTON cTemneHel. Perenune npoOHO-paliMoOHaNIbHBIX
YpaBHEHUM.

YpaBHeHue C OBYMsl MepeMEeHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS NEPEMEHHBIMH,
IIPUMEpPHI PEILICHUS] YPAaBHEHUH B 1IEJIBIX YMCIIAX.



Cucrema ypaBHEHHUI ¢ JByMs mepeMeHHbIMU. PaBHOCMIBHOCTL cucteM. CHCTEMBI IBYX
JMHENUHBIX YPAaBHEHUH C IBYMsl IEPEMEHHBIMU; PELICHUE NIOICTAaHOBKOU U ciioxeHueM. [Ipume-
PBI PELLIEHUS] CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

JlekapToBbI KOOpIMHATHI Ha IUIOCKOCTH. ['padmueckass MHTepHpeTanus YpaBHEHHS C
IBYMsI epeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMs [EPEMEHHBIMU; YIIIOBOM KO3 (-
(GUIMEHT TPSIMOii; yCIOBHE NapaIeIbHOCTH NPAMBIX. ['papuku HpocTEeHIINX HETUHEWHBIX
ypaBHEHHUM: napaboia, runepboia, OKpyKHOCTb. ['padudeckass UHTEpHpETaIisl CUCTEM ypaBHe-
HUH C IByMsI IEPEMEHHBIMU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U MX CBOKCTBA.

HepaseHcTBO ¢ o1HOM nepeMeHHON. PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEWHbIE HEPABEH-
cTBa ¢ ogHOM nepemeHHol. KBanparusie HepaBeHCTBA. CHCTEMbI HEPABEHCTB C OJHOM MEepEeMEH-
HOM.

OYHKINNU

OcHOBHBbIE MOHATHA. 3aBUCUMOCTH Mex Ay BeinuunHamu. [lorstue Gynknun. O6macTh
ompezeNieHuss 1 MHOXKeCTBO 3HaueHui (yHkuuu. CrocoObl 3amanus GyHkuuu. I'padux QyHK-
nuu. CpoiicTBa (yHKIUMH, UX oToOpakeHue Ha rpaduxe. [Ipumepbl rpa@ukoB 3aBUCUMOCTEH,
OTPaXKAIOIIUX PeAIbHbIE TIPOLIECCHI.

Yucaosble pynkuuu. OyHKINU, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPONOPIIMOHATBHBIE 3a-
BUCUMOCTH, UX TpaKu 1 cBoiicTBa. JlnHelHnas QpyHkus, e€ rpaguk u coiictBa. KBanparny-

Hast QyHKIus, e€ rpaduk u cBoricTBa. CTeneHHble (QYHKIMH ¢ HATYPAIBHBIMU TIOKA3aTeISIMH 2 U
3, ux rpaduku u cBoiictea. I'paduku pyukimii ¥ = VE y = %Jx, y = lxl,

YucsioBble NOC€10BaTEIbHOCTH. [[0HATHE YUCTTOBOM MOCTEA0BATEILHOCTH. 3a/IaHHE TTOCIe-
JIOBATEILHOCTH PEKYpPpEeHTHOU (popmyioit u hopmysnoii N-ro wieHa. ApudmeTudeckas u TeoMeT-
pudeckas nporpeccun. @opmysbl N-ro YieHa apuPpMETHUECKON 1 TeOMETPUUECKON IPOrpeccuii,
CYMMBI MIepBbIX N-X uiieHOB. M300pakeHue UIeHOB apru(PMETHUECKON U TeOMETPUIECKON TTPO-
rpeccuii TOUKaMHu KOOPAMHATHOM IIIOCKOCTH. JINHEMHBIN U SKCIIOHEHUUATbHBIN pocT. CI0KHbIE
IIPOLICHTHI.

BEPOATHOCTH U CTATUCTUKA

OnucarenbHasi craTucTuka. [IpeacraBnenye JaHHBIX B BUAE TAONUIl, JUarpamm, rpa-
¢ukoB. CrnydaitHasi U3MEHYMBOCTh. CTaTUCTHYECKUE XapaKTEPUCTUKU HAOOpa TaHHBIX: CpeaHee
apupmMeTHuecKoe, MeuaHa, HauOoJIplllee M HaMMEHbIllee 3HaueHus, pasmax. lIpeacraBnenue o
BBIOOPOYHOM HCCIIEOBAaHUH.

Cay4aiinble cOOBITHSI M BePOATHOCTD. [IoHATHE O CllydaliHOM OMBITE U CIIy4ailHOM CO-
obiTiH. Yacrora ciny4aitHoro coObitusi. CTaTUCTUYECKHH TOJXO K MOHITHIO BEPOSTHOCTH. Be-
POSITHOCTH IPOTUBOMOJIOKHBIX coObITHH. He3aBucumbie coObITHS. YMHOKEHNE BEPOSITHOCTEH.
JlocToBepHbIe 1 HEBO3MOXKHbIE COOBITHs. PaBHOBO3MOXHOCTH coObITHI. Kitaccuueckoe onpene-
JIEHUE BEPOSITHOCTH.

KomOunaropuka. Pemenne koMOMHATOpHBIX 331a4 nepedbopom BapuanTtoB. KomOuHa-
TOpPHOE NMpaBUiIo yMHOXeHHUs. [lepecTanoBkU U (hakTOpHaI.

JIOT'MKA 1 MHOXECTBA

TeopeTHKO-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 3aJaHUE
MHOXECTB IEPEYHCICHUEM AJIEMEHTOB, XapaKTepUCTUYECKHM cBoiicTBoM. CTaHIapTHBIE 000-
3HAYEHMS YUCIIOBBIX MHOXeCTB. [lycToe MHOXkecTBO U ero obo3Hauenue. [lonmMuoxectBo. O0b-
€JMHEHUE U NIEPECECUCHUE MHOXKECTB, PA3HOCTh MHOKECTB.

NnmrocTpaius OTHOMIEHUA MEXIY MHOKECTBAMHU C TTOMOIIBIO AxarpaMm Jitsiepa BenHa.

JJieMeHThI JOruKkH. [ToHATHE O paBHOCHIIBHOCTH, CJIEIOBAHUH, YIOTpEOIEHUE JOTHYe-

CKHX CBSI30K €Cil ..., MO ..., 6 MOM U MOAbKO 6 MOM Cllyyae, JOTHUECKUE CBA3KU U, UTU.
MATEMATHKA B UICTOPUYECKOM PA3BUTHUUN



Uctopust popmupoBaHus MOHITHS YKCIA: HATYpaIbHBIC YUCIIA, IPOOH, HEJOCTATOYHOCTh
palMOHAIBHBIX YMCEN JUIsl TEOMETPUUYECKUX U3MEPEHUU, UppaluoHanbHble yncia. CTapuHHbIE
cuctembl 3anucu yucen. Jpo6u B Basumone, Erunre, Pume. OTKpbITHE NECATUYHBIX APOOCH.
Crapunnsle cucteMbl Mep. JlecsTuunbie qpobu u MeTpuueckas cuctema mep. [losBnenue otpu-
HaTeabHbIX yucen u Hyns. JI. Maraunkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmeruku. Ann-Xopesmu. Poxxnenne OyKBeHHOM CUM-
Boyuk. 1. @epma, @. Buer, P. Jlekapt. Mcropus Bompoca o HaxoxkaeHUU (HOpMysT KOpHEH a-
reOpanveckux ypaBHEHMI, HEPA3PEIIUMOCTh B paJlKalax ypaBHEHUN CTENEHH, OOJbIIeH YeThl-
péx. H. Tapranes, . Kapnano, H. X. A6ens, D. Nanya.

N3006perenune MeToaa KOOpIMHAT, TO3BOJISIONIETO IEPEBOIUTH TEOMETPUUYECKHUE O0BEKTHI
Ha 536K anreopol. P. [exapt u I1. depma. [Ipumepsl pa3auuHbIX CHCTEM KOOPIMWHAT Ha MIOCKO-
CTH.

3anava Jleonapno Iluzanckoro (Pubonayun) o kponukax, yucia Gudbonaqyuu. 3agada o
IaXMaTHOM JTOCKE.

Hcroku Teopun BEpOATHOCTEH: CTPAaxoBOeE A€o, asapTHbie Urpsl. [I. @epma u b. Ilac-
kainb. f. bepuymu. A. H. Konmoropos.

TFEOMETPUSI 7-9 KJIACC
HarnsinHasi reomerpusi.

Harnsigabie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX GUTypax: KyO, mapasieienune, npusma, mu-

pamuaa, map, cdepa, KoHyc, muIuHAp. M300pakeHne mpoCcTpaHCTBEHHBIX (GUryp.

[Tpumepsl ceduenunii. Muororpanuuku. [IpaBunbHbie MHOTOrpaHHUKH. [Ipumepsl pa3BEPTOK

MHOTOTPAaHHUKOB, [IUIMHAPA U KOHYCA.

[TonsiTre 06bEMa; eMHUIIBI 00bEMA. OOBEM PSIMOYTONBHOTO TIapaJuieNenunena, Kyoa.
I'eomerpuueckue Gurypbi.

[Tpstmble u yriibl. Touka, mpsimasi, miockocTb. OTpe3ok, ayd. Yron. Bunael yrios. BeprukanbHbie
U CMEXHBIE YIUIBl. buccekTpuca yria.

[TapaytenpHble U nepecekarouecs npsamele. [leprnenaukynsapasle npsMsie. TeopeMbl

0 MapaJuIeIbBHOCTU U NEPIEHAUKYIAPHOCTH IPAMBIX. [lepnienauKyIsap 1 HaKJIIOHHAs K IIPSIMOM.
CepeMHHBIN NEpNEHAUKYISP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OMCCEKTPUCH YIIIa U CEPETUHHOTO MEPHEeHIUKYIsIpa K
OTPE3KY.

Tpeyronsauk. BeicoTa, Meanana, OuccekTpuca, Cpe/iHss JIMHUS TpeyroibHUKa. PaBHOOeIpeH-
HbI€ U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U PU3HAKU PAaBHOOEIPEHHOIO

TPEYrOJIbHUKA.

ITpusHaky paBeHCTBA TpeyrojabHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOIIEHHS MEXAY CTO-
pPOHAMH M yIJIaMH TpeyroiapHuka. CymMma yIiioB TpeyroibHUKA. BHEIIHNE yIiIbl TpeyrojabHUKa.
Teopema daneca. [Togobue TpeyroapuukoB. [Ipuznaku nogobust TpeyroabHUKOB. Teopema
[Tugaropa. CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO yIila MPsIMOYTOJbHOTO TPEyrojabHUKA
u yrioB ot 0 1o 180°; npuBeneHne k ocTpomy yriay. Perienne npsiMoyroybHbIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI, CBA3BIBAIOIINE CHHYC, KOCUHYC, TaH-
IEHC, KOTaHI'€HC OJJHOTO U TOTO K€ yria. Pernienue TpeyroabHUKOB: TEOpEMa KOCUHYCOB U TE€O-
peMa CUHYCOB. 3aMevaTebHble TOYKH TPEYTOJIbHUKA.

YerspéxyroabHuk. [lapamnenorpamm, ero cBocTsa U npusHaku. IIpsamMoyroiasHuK, KBagpar,
poMO, UX CBOMCTBA M NPU3HAKK. Tpanenus, CpeaHss IUHUS TPAaNCLHH.

MHoroyroiasHuK. Bblykiible MHOrOyrojibHUKH. CymMMa yIJIOB BBIIMYKJIOTO MHOIOYTOJIbHHKA.
[TpaBHIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopzna. Cekrop, cerMeHT. LleHTpanbHblil yroil, BHUCAaHHBIN yrod,



BEJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnosoxeHue npsMoil 1 OKpyKHOCTH, ABYX
oKkpyxHocTel. KacarenpHas u cexyias K OKpy>KHOCTH, UX CBOMCTBA. Brincanueie n
OINMCAHHBIE MHOTOYTOJIbHUKHU. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPY’KHOCTH MHOT'O-
YTOJIBHHKA., OIIMCAHHAS OKOJIO TPEYrOJbHUKA. BIIMcaHHbIE U ONIMCAHHBIE OKPYKHOCTHU IIPABUIIb-
HOTO
['eomerpuueckue nmpeodpasopanus. [lonstue o paBencTse puryp. [lonsarue o ABMKEHUU:
OceBast U LIGHTpaJIbHAsi CHMMETPHH, TapaJlielbHbIN epeHoc, moBopoT. [Tonsarue o mogobun
buUryp ¥ TOMOTETHH.

[TocTpoeHus ¢ TOMOIIbIO HUPKYIISL U TMHENKH. OCHOBHBIE 3a/1a4M HA IOCTPOCHUE: JIEIIEHNE
OTpe3Ka I0I10JIaM; IIOCTPOEHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 110 TPEM
CTOpPOHaM; IMOCTPOEHHE MEPIIEHANKYIIAPA K MPSMON; TOCTPOCHUE OUCCEKTPUCHI yTIIa; ACTICHUE
OTpe3Ka Ha N paBHBIX 4acTel.

Pewrenne 3a1a4 Ha BEIYKMCIIEHHE, JOKA3aTEIbCTBO U IIOCTPOEHUE C UCIIOIb30BAHUEM CBOWCTB

U3YYEHHBIX uryp.

H3mepeHne reomeTpu4ecKux BeJUYMH.
JlnnHa otpeska. Paccrosinre oT ToUku 10 npAMoi. PaccrosiHue Mexay napauiebHbIMU
npsiMbIMU. [lepumMeTp MHOTOYTrOJIbHUKA.

JlnHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYT'H OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOM LIEHTPAIBHOTO yIila U JUIMHOM T1yTH
OKPYKHOCTH.

[TonsTue momiamy miockux ¢uryp. PaBHOCOCTaBiIeHHBIE U paBHOBeNHKHE (Gurypsbl. [Inomans
npsiMoyrosibHUKa. [1nomany napanienorpamma, TpeyrojabHuka u Tpanenuu. [nomans
MHoOroyrojbHuka. [lnomane kpyra u miaomaab cekropa. COOTHOLUIEHHE MEXY IUIOIAIMU
noo00HbIX (puryp. Pemienue 3a1au Ha BBIYUCICHUE U JOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3Y-
YEHHBIX (PopMyIL.

Koopaunarsl.

YpaBHenue npssmoi. KoopanHatel cepeinHbl oTpe3ka. @opMyiia pacCTOSIHUSA MEXAY ABYMS

TOYKAMH IIJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.
BekTopsl.

Jnuna (Moaynb) BekTopa. PaBeHcTBo BekTopoB. KommmHeapHsie BekTopbl. KoopanHaThl BEKTO-
pa. YMHOXKEHME BEKTOPA Ha YNCII0, CyMMa BEKTOPOB, PA3JI0KEHNUE BEKTOPA 110 IBYM
HexonnuueapHsim BekTopaM. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE NOHATHS.

MHOXeCTBO, JIEMEHT MHOXECTBA. 3a/IaHUE MHOECTB MEPEUUCIICHUEM JIEMEHTOB, XapaKTepH-
cTudeckuM cBoiicTBoM. [ToamHokecTBO. OOBeAMHEHNE U TIEPEeCeUeHHE MHOKECTB.
JJIeMEeHTHI JIOTUKH.

Omnpenenenne. AKCMOMBI U TeOpeMBl. JlokazaTenscTBO. JJoka3aTenbcTBO OT IPOTUBHOTO. Teo-
pema, obpaTtHas qaHHoi. [Ipumep u kouTprnpumep. [loHsTHE O PABHOCUIBHOCTH, CII€OBAHHH,
ynotpeOaeHue JTOTHYECKUX CBSI30K eCIu ..., MO ..., 8 MOM U MOJLKO 8 MOM ClIyudae,
JIOTUYECKHE CBSI3KH U, UTU.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH.

Ot 3emnemepust k reometpun. [Iudarop u ero mxomna. @anec. Apxumen. [loctpoenue npaBuiib-
HBIX MHOTOYTOJILHUKOB. Tpucekmus yria. KBanpartypa kpyra. Y aBoenue kyoa.
Hcropus uncna n.3o10toe ceuenue. «Hauana» Epximpa. JI. Ditnep. H. U. JloGaueBckuii. Mcro-
pHs MATOrO MOCTYJIaTa.

N300perenne MeTo1a KOOPAMHAT, TO3BOJISIOLIETO NEPEBOIUTH T€OMETPUIECKHE OOBEKTHI Ha
s3bIK anreopsl. P. Jlexapt u [1. @epma. [Ipumepbl pa3audHbIX CHCTEM KOOPAUHAT Ha TUIOCKOCTH.



3. TemaTu4eckoe NJIAHUPOBAHME Y4eOHOr0 MpeAMeTa

AJI'EBPA

MATEMATHUKA (mo roxam o0yueHmust)

Knacc: 7

Paznen

Koa

ya-
COoB

TeMmbl

Koua

qya-
CoB

OcHoBHBIE BH/IBI 1€ TeNIb-
HOCTH o0yuaroumuxcs (Ha
ypoBHe YY]I)

OcHOBHbBIE
HATIpaBJIeHUsI
BOCIHMTATEIbHOM
JeATeJbHOCTH

I'naBa 1.
Jpodu u mpo-
LHEeHThI

11

CpaBHeHue 1pobeit

Breruncnenus ¢ pa-
IHOHAIBHBIMU YHC-
JamMu

CrenmeHs C HaTy-
paJbHBIM IIOKa3aTe-

JIEM

3amaun Ha MPOICH-
THI

CTaTuCTHYECKHE
XapaKTEPUCTHKH

CpaBHMBATh U YMOPSAAOYHBATH PALH-
OHAIIBHBIE YHCIIA.

BBINONHATE BBIYHCIEHUS C paluo-
HaJIGHBIMH YHCIIAMH,

BBIYMCIIITH 3HAUEHMS CTENEeHeH ¢
HATypalbHBIMU IIOKa3aTelsIMH. BEI-
MOJHATH NPUKHUAKY U OLEHKY B XOJe
BBIUHCIICHUH.

Hcronb30BaTh SKBUBAICHTHBIE MPEH-
CTaBJICHUS APOOHBIX YHCEN IPH HX
CPaBHEHUH U B BBIYHCIICHUSIX.
[TpoBOIUTE HECIOXKHBIE HCCIEHAOBA-
HUS, CBSI3aHHBIE CO CBOHCTBaMH
IPOOHBIX YHCElI, ONUPAsCh HA YHCIIO-
BBI€ SKCIIEPUMEHTHL.

OcCyniecTBIATh TOMCK HH(OPMAIIU
(8 CMU), comepxamieil TaHHBIE, BBI-
paXCHHbIE B TIPOIEHTaX, WHTEpIpe-
THUPOBATh 3TH JaHHBle. Pemars 3ana-
YU Ha TPOLEHTHl M ApoOH (B TOM
YHCIIe 331241 U3 PEUTbHOM PAKTUKH,
UCTIONB3YyS  TIPH  HEOOXOAWMOCTH
KaJbKYJISATOP).
[MpuBoANTE  NpUMEPHI  YHCIOBBIX
JTAaHHBIX (I[eHA, POCT,

BpeMsl Ha JIOPOTY), HAXOIUTh CpeHee
apupmMeTHdecKoe, MOAY H pa3Max
YHUCIIOBBIX HAOOpPOB, B TOM YHCIIE
u3BJeKas HeoOXomumyro HuHpopMa-
U0 U3 TabmmIy 1 auarpamm. [IpuBo-
JIUTH COJIePIKATEIbHBIE IPUMEPEI
HCTIONB30BAHUS CPEIHEro apH(pMeTH-
YECKOTr0, MOJIbI

U pazMaxa i ONMUCaHusd JaHHBIX
(memorpaduyeckne

¥ COLHMOJIOTHYECKHE AaHHBIE) CIOp-
THBHBIE [TOKA3aTENN

u J1p.)

HayuuTscs BBINOJTHATH 3HKOCHMBO-
JIMYIECKHe eUCTBUS, TIPUMEHATH OyK-
BCHHBIC CHUMBOJIbI JJIA 3aIIMCH 06LLU/IX
YTBEP)KACHUN

OCBOHTH OCHOBHBIE MOJCIH peajb-
HBIX CHTyanui. Pemars TekcToBBIE
3a7a4u, BBIAEISIST TPH 3Tama MaTeMa-
THYECKOTO MOJIETMPOBAHHS

OcCBOHTh W HCIOJIL30BaTh Ha IIPaK-
THKE aJTOPUTM pEIICHUs JUHEHHOro
YPaBHEHUS C OIXHOH NEepeMEHHOMN

[To3HaKOMUTBCS C TOHATHSIMH KopA.

3,5




[psimast, KOOPAUHATHI TOUKHU, MOYITh
uyycla,  YHUCIOBOM  IPOMEXKYTOK.
Hayuutscs ompenensTe BHUA HpoMe-
JKYTKa

O030p U KOHTPOJIb

Hayuntscs mIpUMEHATh TEOpeTHUE-
CKuUl Marepuan, W3y4eHHBIH Ha
HpeaBIAYIINX yPOKax, Ha MPAKTHKE

I'naBa 2.
Ipsmas u 00-
paTHast
NPONopLHUO-
HAJIBHOCTh

3aBUCUMOCTH u
(hopMyITEL

IIpsimas mponopiu-
oHanmpHOCTE.  OO6-
paTHas NpOHOPLHO-
HaJBHOCTb

IIponopuuu. Pemnte-
HHE 3a7ad C IOMO-
L[bI0 NPONOPLUT

IIponopuuonansHOE
JieTIeHHe

MoJenupoBaTh HECJIOXKHBIC 3aBUCHU-
MOCTH C TIOMOIIIBIO

(hOpMyJI; BBINOJHATH BBIYUCICHUS IO
(opmyam, BEIpaxaTb M3 (HOPMYIBI
OJIHY BEJIMYHMHBI Yepe3 ApyTrHe.
Pacrio3HaBaTh HpsMyr0o M 0OpaTHYIO
MPONOPIHOHANEHEIE  3aBHCHMOCTH.
Hcnonb3oBaTh cBOMCTBA MPSIMOM U
0o0OpaTHON MPOMOPINOHATEHOCTH IS
BBITIOJIHCHUS

NpaKTHYecKuX pacuéroB. Pemars
TEKCTOBBIC 33a7a491

Ha MPAMYI0 U 00PaTHYIO HPOIOPLIHO-
HaJbHBIE 3aBHCHMOCTH, Ha IPOIOP-
[MOHAJIBHOE JIeJIeHHe (B TOM YHCIE C
KOHTEKCTOM U3 CMEXHBIX JHCIH-
IUIMH, W3 PeaNbHON KU3HU). AHAIU-
3UpOBAaTh M OCMBICIMBATh TEKCT 3a-
JJa4u, MOJEIMPOBATh YCIOBHE C IO-
MOIBIO CXEM, CTPOUTBH JIOTHYECKYIO
LETIOYKY PacCyKACHHI; KpUTHYECKU
OLICHHBATh TMOJY4YEHHBIH OTBET, OCY-
IIECTBIIATh CaMO-

KOHTPOJIb, NPOBEPSsi OTBET Ha COOT-
BETCTBHE YCIIOBHIO

O030p U KOHTPOJIb

Hayuutbcs mnpuMeHSTH TeopeTuye-
CKUH MaTepuall, H3y4yeHHbIH Ha
MpeIbIIYIIUX YPOKax, Ha IPAKTUKE

5,6,7

I'naBa 3.
BBenenue B aJi-
redopy

bykBeHHas 3amuch
CBOWCTB  JeHCTBUI
HaJl YMCIIaMU

[Tpeo6pazoBanue
OYKBEHHBIX  BBIpa-
KEHHH

PackpeiTie ckoOoK

[IpuBenenue Io-
JTOOHBIX CITaraeMbIX

[IpumeHATh A3BIK ANTEOpHI TIpH
BBITIOJTHEHHUH DJIe-

MEHTapHBIX 3HAKOBO-
CUMBOJIMUECKUX JICHCTBHI: HC-
MOJIb30BaTh OYKBBI I 00O3Ha-
YEHMS YMCEJ, IS 3alHiCH O0IUX
YTBEPKICHHIA, MOJICJIUPOBATh
OYKBEHHBIMU BBIPAKCHUSMHU
YCIIOBHSI, OIMCAHHBIC CIIOBECHO,
PUCYHKOM WM YEpPTEXOM; IIpe-
00pa3oBEIBaTh  aNreOpamdecKue
CYMMBI ¥ TIPOHM3BEIICHUS (BBITION-
HATH TIPUBEJEHUE MOAO0HBIX Clia-
raeMbIX, PAacKpPBITHE  CKOOOK,
YIOPOIICHUE IPOU3BEICHUI).
BEITTONTHATE  YHCIOBBIE  IIOJCTA-
HOBKH B OYKBEHHOE BBIpa)KEHHE,
BBIYUC/ISATL YHCJIOBOE 3HAYCHUC
OYKBEHHOT'O BBIPAXKCHUS
Hay‘II/ITI)CH peuratb CUCTEMbI METO-
JIOM TIOJICTAHOBKH

Hay‘II/ITI)CH peuratb CUCTEMbI METO-

3,5




JIOM CJIOKEHHS
Hayuutscs pemats TEKCTOBBIE 3aja-
g anredpandeckuM crocobom (co-
CTaBJICHHE CHCTEMBI)

O030p U KOHTPOJIb

Hayuntscs mIpUMEHATh TEOpeTHUE-
CKuUl Marepuan, W3y4eHHBIH Ha
HpeaBIAYIINX yPOKax, Ha MPAKTHKE

I'naBa 4.
YpaBHeHus

10

Anrebpanveckuit
crocod  pemeHus
3a-

naq

KopHuu ypaBHeHUst

Pemenune  ypaBHe-
HUH

Pemenne 3amauy ¢
MOMOIIBIO  ypaBHe-
HHH

[lepexomuts oT cioBecHOH GopMmy-
JIMPOBKH yCJIOBUS

3aaun K anredpandeckoil Momenu
MyTéM  COCTaBIICHHS  ypaBHEHHS.
ITpoBoauTh JOKa3aTeNbHBIE PACCYXK-
JICHUsI O KOPHSIX ypaBHEHHs C OOPOH
Ha OIIpe/ieNICHNue KOPHSI.

OOBsICHATE U (POPMYIHPOBATH Ipa-
BWJIA TPeoOpa3oBaHMs ypaBHEHUH.
KoHCTpyHpoBaTh alropuT™ perIeHus
JMHEWHBIX yYpaBHEHHH, paclo3HaBaTh
JMHEWHBIC YpaBHEHHWS, pellaTh JIH-
HEWHbIE YpaBHEHHS, a TaKKe ypaBHe-
HUS, CBOJSIINECS K HUM, C IOMOIIBIO
MpOCTENIINX

npeoOpazoBaHui.

Pemats TexcToBeIe 3amaun anredpan-
YECKHM CII0COOOM: COCTaBIISITH ypaB-
HEHHUE II0 YCJIOBHIO 3aJaud, pelaTh
COCTaBJICHHOE ypaBHeHHe. IIpoBo-
JIUTh PACCYXK/ICHUS, OCHOBAaHHbIE Ha
HUHTEPIPETANH yCIOBUS
MOCTABIICHHOH 3amadm, U IIOHMCKa
LIEJIBIX KOpHEH He-

KOTOPBIX HECIOXHBIX HEITNHEHHBIX
YpaBHEHUH

O030p 4 KOHTPOJIb

Hayuntscs IpUMEHSTh TEOpETHUE-
CKuUil Marepuan, M3y4eHHbIH Ha
HpeIBIAYIINX yPOKax, Ha MPAKTHKE

46,8

I'naBa 5.
Koopaunatsl u
rpapuku

10

MHoXecTBa TOYeK
Ha  KOOPIUHATHOH
npsiMO

Paccrosiane MEXIAY
TOYKaAMH KOoOopau-

HATHOM MpsiMOi

MHOXecTBa TOYEK
Ha  KOOPJIUHATHOM

IUIOCKOCTH
I'padukn

Emé HECKOJILKO
BKHBIX IrpaduKoB
I'papuxkn  BOKpyr
Hac

W300paxkaTh 4mcla TOYKaMH KOOP-
JIUHATHOH MpsIMOiA,

Hapsl 9UCeNl TOYKAMH KOOPIMHATHOMN
IJIOCKOCTH.

CrpouTh Ha KOOPAWHATHOM ILIOCKO-
CTH TEOMETPHYECKUE H300paKeHUs
MHOXXECTB, 3aJaHHbIX ajreOpanye-
CKH, OIHCHIBATH MHOXECTBA TOUYEK
KOOpAMHATHOW TuIocKOCTH (007acTwy,
OTPaHNYEHHBIE TOPU30HTAILHEIMI

¥ BEPTUKAIbHBIMH TNPSIMBIMH M TIP.)
anredpandecKuMu

COOTHOIICHUSIMH.

CrpouTh rpaduky MpOCTEHIINX 3aBH-
CHMOCTEH, 3aJaHHBIX anreGpamde-
CKHMH COOTHOLICHHUSMH, MPOBOJHUTH
HECJIOKHBIE HCCIICIOBAHUS OCOOCH-
HOCTe}! 3TUX rpauKoB.
MopenupoBath peanbHbIe 3aBUCHMO-
CTH rpaduKaMH.

Yurath rpaQuky peanbHbIX 3aBUCH-
MocTel

3,5




O030p U KOHTPOJIb

Hayuntscs mHpUMEHATh TeOpETHYE-
CKuUil MaTepualn, W3y4eHHBIH Ha
HpeaBIAYIINX yPOKaX, Ha IPAKTHKE

I'nasa 6.
CaoiicTBa cre-
TEHHU C HATY-
PaJIbHBIM MOKa-
3aTejieM

10

IIpousBenenue "
YaCTHOE CTCICHEH

CTeneHb  CTEICHH,
MPOU3BEICHUS u
npobu

Pemrenne xomOuHa-
TOPHBIX 33734

IIepecranoBku

DopMyTHpOBaTh, 3aMUCHIBATH B CHM-
BOJIMYECKOH (op-

Me U 00OCHOBBIBATH CBOWCTBA CTeIe-
HU C HaTypaJbHBIM IIOKa3aTelieM,
NPUMEHSATh CBOWCTBA CTEHCHH IS
npeoOpa3oBaHUsl BBIPAKCHUI H BBI-
YUCJICHUM.

BeImonHsITe mepebop BCeX BO3MOXK-
HBIX BApPUAHTOB IS

nepecuéra OOBEKTOB WJIM KOMOHHA-
LU,

[TpuMeHATh NPaBHIO KOMOWHATOPHO-
TO YMHOXEHHS

JUIS PEUICHUs 33a]ad Ha HaXOXKICHHE
yucia OOBEKTOB WM KOMOWHAIMH
(IMaroHanu MHOTOYTOJbHUKA, PYKO-
MOXaTHs, YUCIO KOJOB, HIH(POB,
napoJsei.

PacriozHaBaTh 3ajauM Ha OmpeJele-
HHE YHCIa MEPeCTAHOBOK U BBIMOJ-
HATH COOTBETCTBYIOIINE BEIYUCICHUS

O030p U KOHTPOJIb

Hayuntscs TIpUMEHATh TEOpETHUE-
CKUH MaTepuall, U3y4YeHHbI Ha
IpeabIIYIIUX YPOKax, Ha IPaKTUKE

2,5,8

I'naBa 7.
MHoOro4eHbl

16

OnHOYJIEHBI 1 MHO-
rOYJIEHEI

CrnoxxeHue U BBIYH-
TaHUE MHOTOYJIEHOB

VYMHOXKEHUE OIHO-
YjJeHa Ha MHOIO-
4JIeH

VYMHOXKEHHE  MHO-
roujeHa Ha MHOTO-
4JIeH

Dopmynsl KBaJpaTa
CYMMBI M KBaJ[paTa
pa3sHOCTH

Pemenne 3amau ¢
IIOMOIIBIO  ypaBHe-

HHUH

BreimonHsATe OeHcTBUA C MHOTrOYJIE-
HaMH.

Jloka3piBaTh (OPMYIIBI COKpPAIIEHHO-
TO YMHOXEHHS

(A7t IBYYJICHOB), MPHUMEHATH WX B
npeoOpa3oBaHUIX

BbIpaKeHUI U BbluuCIeHUsAX. [IpoBo-
IUTh WCCIENOBaHWE [UISI KOHCTPYH-
pOBaHMS M MOCIEAYIOLIEro J0Ka3a-
TENILCTBA HOBBIX (OpMyn COKpaiéH-
HOTO YMHOXKEHHSI.

Pemate ypaBHEeHHus, CBOZSIIUECS K
JIMHEWHbIM  ypaBHEHHUsM. PemaTth
TEKCTOBBIE 33/1a4H aJIreOpandecKiuM
CHOCOOOM: MOAENUPOBaTh yCJIOBUE
331241 PHCYHKOM,

YepTexoM; IEepexXoquTh OT CIIOBEC-
HOH (hOPMYITHPOBKH

YCIOBUS 3aJaud K alredpanyeckoi
MOZENN MyTEM COCTABJICHUS ypaBHe-
HUS; pellaTh COCTaBJICHHOE ypaBHe-
HHE

O030p U KOHTPOJIb

Hay4utbcs NpHUMEHATh TeOpeTHde-
CKMH Marepuan, U3ydeHHbIH Ha
NpeIbIIYIIUX YPOKax, Ha MPaKTHKE

1,34

I'napa 8.
Pa3oxenne
MHOTOWIEHOB Ha
MHOXKHTEJIH

16

Brinecenue o0muiero
MHOKMTEIA 3a
CKOOKH

Croco6  rpynmnu-

POBKH

Popmyna pazHOCTH
KBaJIpaToB

BBIMONHATE  pa3noKeHHe MHOTOMWIIe-
HOB Ha MHOXMWTENIM, NPUMEHSS pas-
JUYHBIC CHOCOOBI; aHAIU3UPOBATh
MHOTOWIEH M PAClo3HaBaTh BO3MOX-
HOCTb NIPUMEHEHUS

TOT0 WJIM MHOIO NpUEMA Pa3JIOKCHUS
€ro Ha MHOXuTenu. IIpumMeHsTH pas-
JUYHBIE (HOPMBI CAMOKOHTPOJIS

2,5




DopMysbl pa3HOCTH

MIPH BBIMOIHEHUH TIPeoOpa3oBaHuil.

U CyMMEI KyOOB 1 [TpuMeHATh pa3nokeHHe Ha MHOXH-
Paznoxxenue Ha TEJH K PELICHUIO
MHOXXHUTEIH C IpH- 3 ypaBHEHHUH
MEHEHHEM He-
CKOJIBKUX CIIOCOO0B
Pemenne ypaBHe-
HUA ¢ DOOMOLIBIO 3
Ppa3noKeHHs Ha
MHOKHUTEIN
O030p U KOHTPOJIb Hayuutbcsd mnpuMeHATH TeopeTuye-
2 CKuUl MaTepualn, W3y4eHHBIH Ha
HpEIbIIYIINX YPOKax, Ha IPaKTHKE
Ti1aBa 9. Crnydaiinple  COOBI- [MpoBomuTts 3KcrepuMeHTHl cO cimy- | 1,5,8
Yacrora u Be- 7 THS 2 YalfHBIMH UCXO0/1a-
POSITHOCTD MH, B TOM YHCJIE€ C HOMOIIBIO KOMIIb-
TacToTa CywaitHo- IOTEPHOTO MOJEIHMPOBAHMs, HHTEP-
O COBBITHS 2 NPETHPOBAaTh HMX pe3yJlbTaThl. BbI-
BeposHocts _ orly- YUCIATh 4aCTOTY CIY4aiHOTO COOBI-
CAHHOTO COBLITHA THSI; OLIGHHWBATh BEPOSITHOCTH C IIO-
MOIL[BIO YaCTOTHI, MOITYYCHHO OIBIT-
HBIM IyTEM; IPOTHO3MPOBATh YacTO-
Ty HACTYIUIGHHS COOBITHS IO €ro
2 BEPOSTHOCTH.
IIpuBomuThs mHpUMEpBl  CIIy4alHBIX
COOBITHIA, B YaCTHOCTH JIOCTOBEPHBIX
U HEBO3MOXHBIX COOBITHI, MajoBe-
posATHBIX coObiTuil. IlpuBoauTE TpH-
Mepbl PaBHOBEPOSITHBIX COOBITHI
0O030p U KOHTPOJIbL HayuuTtbcs TIpUMEHATH TeopeTHde-
1 CKUIl MaTepual, H3y4eHHBIH Ha
HpPEeIBIAYIINX YPOKax, Ha MPAKTHKE
IMoBTOpeHue. Hayunthcs mpumeHsTH Bech Teope- | 6,7
MToroBast KOH- 5 THYECKHil MaTepual Ha MPaKTHKEe
TpoJibHAasA pado-
Ta
Kaacc: 8
Kon Kon OcHoBHBIE
P -BO T -BO OcHoBHbIE BHAbl Jesi- | HANPaBJIeHUs
asaent ya- CMBI Yya- | TeJIbHOCTH o0ydamomuxcss | BOCHUTATEIbLHOU
COB COB eATCJIbHOCTH
I'nasa 1. Yro Takoe anreo- ®DopMynpoBaTh OCHOBHOE CBOHCTBO | 2,5,6
Auredpaunyeckue 20 pamdeckast Jpo0b 2 anrebpandeckoii
apodu npodu u NPUMEHSTE €ro A Hpeofj—
OCHOBHOG CBOII- paszoBaHus Jpobeil. BeimonHATh neii-
2 CTBHA C anreOpandecKuMu IpoOsiMu.
CTBO Apobu [IpuMeHsaATh TpeoOpa3oBaHUsl BbIpa-
CrnioxeHue u Bbi- JKEHHM I pelleHus 3anad. Boipa-
YUTaHHE anre6- o | xars nepevennbie u3 popmy
pavdeckux Ipo- (pusnyecknx, reoMeTpUIECKUX, ONHU-
oelt CBIBAIOIINX  OBITOBBIE  CHTYAIIHH).
VMHOKEHHE U ITpOBOUTH MCCIIEIOBAHMUS, BBISBISATH
JleNienne ajre6- 3aKOHOMEpPHOCTH.
PANYECKUX APO- 2 DopMyIUpOBaTh OIpEIEICHUE CTe-
6oi HEHH C LIEJIbIM I10Ka3aTelIeM.
DopMynUpoBaTh, 3aUCHIBATE B CHM-
IIpeobpasoBanue BOJIMUECKOil (pOpMe M HILTIOCTPUPO-
BBIPKEHUH, CO- 3

JIepoKaIix ai-

BaTh IIpUMEpaMu CBOWCTBA CTEIIEHU C




reOpanyeckue
npobu

CTereHs ¢ IEIbIM
[I0Ka3aTeJIeM

CBolicTBa cTele-
HU C I€JIBIM II0Ka-
3aTEEM

Pewenue ypasne-
HUH U 3a1a4

O030p U KOHTPOJIb

HENbIM  MOKa3aTeleM; MPUMEHATh
CBOIfcTBa cTeneHu A Mpeobpa3oBa-
HUS BBIp@XEHUH U BbluMcieHuid. Mc-
MONb30BaTh 3allUCh YHCET B CTaH-
JApTHOM BHIE IJISI BBIPaXKEHHS pas-
MepOB 00BEKTOB, JIUTEIEHOCTH IIPO-
[[ecCOB B OKpykaromeM mupe. Cpas-
HUBAaTh YWCIIa ¥ BEJIMYMHBI, 3aHCaH-
HBIE C HCHONb30BaHHEM crerneHHu 10.
BBIMONHATE BBIYUCIEHUS C PEallbHbI-
MH JaHHBIMH.

BBIMONHATE MPUKHAKY U OLEHKY
Pe3yIbTaTOB BEIYHCIICHUI.

Pemares ypaBHeHHS C JIpOOHBIMHU
KO3 UIeHTaMy, peIaTh TEeKCTO-
BBIC 3aJlaull ANreOpanveckuM MeTo-
JIOM

3amaya 0 HAX0X- DopMynHpOBaTH ONpEACICHHUS KBal- 45,6
InaBa 2. JICHUU CTOPOHBI paTHOTO KOPHA U3 4Huciia. HpI/IMeH}ITL
Keajgparubie 15 KBazpata rpaduk GYHKIUH y = X* ISl HAXOXK-
KOpHH JICHUs1 KOpHEH KBaJIpaTHBIX ypaBHE-
HUH, UCTIONB3YS TIPH HEOOXOAUMOCTH
HppamyoHaibHEIe KaJIbKYJIATOP; IPOBOJHUTH
qncia OLIEHKY KBaJpaTHBIX KopHel. Ctpo-
Teopema Inga- UTh TpapuK (GYHKIHH y =Vx,
ropa ucchenoBath Mo rpaduky e€ CBOW-
KBanpaTHsiii ko- CTBa.
peHb (am-e6pap1- JlokaspiBaTh CBOHCTBa apupmernde-
YECKHil TTOIXOT) CKHX KBaJpaTHBIX KOPHEH; Npume-
Tpaduk 3asrch- HATD HX K peoOpa3oBaHMIO BEIPAXKeE-
MOCTH y =\x HHH. o
— BBMHCIATE 3HAYCHUsS] BBIPAKCHUH,
CpoticTaa KBaZ‘[: COZIepXKAIIMX KBaJpaTHble KOPHH;
PAaTHBIX KOPHEU BBITOJIHATH 3HAKOBO-CHMBOJIHYECKHE
IIpeobpasoBanue JIEUCTBUSI C HCIOIBb30BAaHHEM 000-
BbIpaXX€HUM, co- 3HAYCHUH KBaJPATHOTO W KyOHIeCKo-
JIepaKalnX KBaj- TO KOpHSL.
paTHbBIE KOPHH HccnenoBats ypaBHEHHE X° = a,
HaXOJUTh TOYHBIE ¥ NMPUOIKEHHBIE
Ky6uueckuii ko- g)plm npi a > 0.
OpPMYJIMPOBATh ONpPEACICHNE KOPHS
PCHb TpeTbeil CTeneHW; HaXOJWTh 3Haye-
O630p 1 KOH- HHSl KyOWYECKHX KOpHEH, Ipu Heoo-
TPOJIb XOIUMOCTH MCIOJIB3YS KAIBKYIATOP
r Kakue ypaBHeHHs Pacrio3HaBaTh KBajpaTHbIE ypaBHe-
snapa 3. HA3BIBAIOT KBAI- HUA, Knaccudunmposath ux. Bwso- | 5,1,2
KBaaparubie 19 DPATHBIMH IUTh (HOPMYJTy KOpPHEH KBaJpaTHOro
YpaBHeHUd ypaBHeHus. Pemars  kBaapaTHblE

dopMmyiia KOpHEH
KBaJpaTHOTO
YpaBHEHUS

Bropas ¢popmyna
KOpHei KBajapaT-
HOTO ypaBHECHUS

Pemenne 3amau

Henonnsie xBaj-
paTHbIE ypaBHE-
HUS

Teopema Buera

Paznoxenue
KBaJpaTHOTO
TpEXUJIeHa Ha
MHOXHTEIH

YpaBHEHHUSI — TIOJIHbIE M HETOJIHBIE.
ITpoBOAUTL MPOCTEHIINE HCCIIEH0Ba-
HHS KBaJIPaTHBIX YpPaBHEHHUH.

PemraTh ypaBHEHHs, CBOASIIHECS K
KBaJpaTHbIM, MNyTéM mpeobpa3oBa-
HHUH, a TaKkkKe C IOMOIIBIO 3aMEHBI
NEPEMEHHOM.

Habnronate ¥ aHamM3MpOBATh CBSI3b
MEXJy KOPHIMHU

u  KkodhPUIHEHTaMH  KBaJpaTHOTO
ypaBHeHus1. Pop MyIHpOBaTh U JI0Ka-
3bIBaTh TeopeMy Buera, a Taxxke 00-
paTHYI0 TeopeMmy, IPHMEHATh OTH
TEOpeMbl Ul pelIeHHs] pa3HooOpas3-
HBIX 3a/1a4.

PewraTs TekCTOBBIC 3aa4u anreOpau-
YeCKUM CHOCOOOM: IEepPEeXOIUTh OT
CJIOBECHON (DOPMYIHPOBKH YCIIOBHUS
3aJa4d K anreOpamveckoil Mopenu
IMyTEM COCTABIICHMSI YPaBHCHUS; pe-




O030p U KOHTPOJIb

IaTh COCTaBJIEHHOE ypPaBHEHHE;
HUHTEPIPETHPOBATh PE3YNIbTAT.
Pacno3naBath KBaIpaTHBIA TPEXUIIEH,
BBIICHATh BO3MOXKHOCTH Pa3lIOKEHUS
Ha MHOXXHTENH, MPEACTABIATh KBal-
paTHBIA TPEXWIEH B BUJE IIPOU3BEE-
HUs JMHEHHBIX MHOXutened. Ilpu-
MEHSTH pa3NuYHble IPHEMBI CaMo-
KOHTPOJIS IIPH BHIIOJTHEHUH Mpeodpa-
30BaHHUM.

IIpoBoauTh HCCIEROBAHMS KBaApat-
HBIX YpaBHEHUH C OyKBEHHBIMH KO-
s dunmenTamMy, BBIIBIATH 3aKOHO-
MEpPHOCTH

I'nasa 4.
Cucrembl ypas-
HeHU i

20

JIuneitnoe ypas-
HEHHUE C IByMs
MIepeMEHHBIMU

I'padux muHeH-
HOTO ypaBHEHHS C
IBYMS IIepEeMEH-
HBIMH

YpaBHeHue npsi-
Mol Buaa y = kx
+ |

Cucrems! ypas-
HeHu. Pemenue
CHUCTEM
crocoboM cJio-
SKEHHS

Pemenne cuctem
YpaBHEHUH CIIO-
cobom
IMOACTAHOBKH

Pemenue 3amau ¢
MMOMOIIBIO CUCTEM
ypaBHEHUM

3amaum Ha KOOp-
JUHATHOM IIJIOC-
KOCTHU

00630p 1 KOH-
TPOJIb

OmnpenensTs, SIBISETCS JIU Napa YHCcel
pEILlCHUEM ypaBHEHHsS C JBYMs Ilepe-
MEHHBIMHU, HPHBOIUTH HMPUMEPHI pe-
LIEHUM ypaBHEHHUH ¢ JByMs Iepe-
MEHHBIMH.

Pemares 3amaum, anreOpandeckoit
MOJIEIIBIO KOTOPBIX

SBIAETCSA ypaBHEHHE C ABYMs Iepe-
MEHHBIMU; HAXOJUTH LIEJIble PEIICHHS
mytém mepebopa. PacnosnaBatp nu-
HelHble ypaBHEHUS C IByMs Iiepe-
MEHHBIMHU; CTPOUTH HpsIMbIeé — TIpa-
(huKkn NTUHEWHBIX YypaBHEHUIl, H3BIIe-
KaTb U3 ypaBHeHHs BHAa y = kx + 1
HH(OPMAIMIO O MOJIOKEHHH MPAMOI
B KOOpJAMHATHOHM miockocTH. Pacmo-
3HaBaTh MapaIeTbHBIE U IepeceKa-
OIIHECS] TPSIMBIE TT0 WX YPaBHEHUSIM;
KOHCTPYMPOBATh YpPaBHEHUS MPSIMBIX,
napajulelbHbIX JaHHON mpsimoil. Uc-
MOJIb30BaTh IPUEMBl CAMOKOHTPOJLI
IpU TIOCTPOSHUH TpaduKoB IJIMHEH-
HBIX ypaBHEHUMH.

Pemate cucrembl IBYX JIMHEHHBIX
YpaBHEHUH C IByMsI

MepEeMEHHBIMY; HCIOJIB30BaTh Ipa-
(uueckue MpPEeNCTABICHUS UL HC-
CJIeZIOBaHUS CUCTEM JIMHEWHBIX ypaB-
HEHUil; pewiate IpocTeiine cucre-
MBI, B KOTOPEIX OJHO W3 ypaBHEHHUI
HE SBJISIETCS JINHEHHBIM.

[MpumensaTs anrebpandecknii anmapat
JUIS PeIIeHHs

3ama4 Ha KOOPJHMHATHOH ILTOCKOCTH.
Pemats TeKCTOBBIE 3a/a4un anreOpan-
YEeCKMM CIOCOOOM: MEepeXOAuTh OT
CJIOBECHON (DOPMYIHPOBKH YCIIOBHUS
3aaun K anredpanyveckoil Mopenu
IMyTEM COCTAaBIICHUS CHCTEMBI ypaB-
HEHUil; pelaTh COCTaBJICHHYIO CH-
CTeMy YpaBHEHUH; HHTEpIPETHPO-
BaTh pe3ysbTaT

2,58

I'naga S. ®yHk-
IHH

14

Yrenue rpagukoB

Yro Takoe GpyHK-
s

I'paduk QyHKIHH

MonenupoBaTh peanbHble 3aBUCUMO-
ctu Qopmynamu u rpaduxamu. Hu-
TaTh TpadUKd pEabHBIX 3aBHCHMO-
cTeil.

Hcnonb3oBarh (YHKIIMOHATBHYIO
CHUMBOJIMKY JJISl 3aIUCH Pa3HOOOpas-

52,7




CaoiicTBa (yHK-

HBIX (DAKTOB, CBSI3aHHBIX C paccMaT-

HH 3 puBaeMBbIMH (QYHKIMAMH, oOoramas
TIuneiinas QyHk- OIIBIT BBINOJHEHMS 3HAKOBO-
s 2 CUMBOJMYECKUX JeiicTBuil. CTpouTh
— pedeBble KOHCTPYKIHH C HCHOJB30-
(I)Y?KHIM y= K/ x 3 BaHHEeM (YHKINOHAIBHOH TEpMHHO-
u e€ rpaduk JIOTHH.
OG30p 1 KOH- Hcronb30BaTh KOMITBIOTEPHBIE IIPO-
Tporb rpaMMBbl JUISL TIOCTPOCHUS TIpaduKOB
(GYHKUMH, UL UCCIIEOBaHUSA  T10JI0-
JKEHHSI Ha KOOPAMHATHOM IIOCKOCTH
rpa¢ukoB (YHKUIUI B 3aBHCHUMOCTH
OT 3HA4YeHUH KOI(PPUIMEHTOB, BXO-
JIHIX B GopMyITy.
Pacrio3HaBaTh ~ BHABl  H3y4acMBbIX
¢ynknmit. TlokaseiBaTh cxemarHde-
2 CKHM PacIOJIOKEHHE Ha KOOPMHATHOMN
IUIOCKOCTU TpauKOB (YHKIHN BHIA
y=kx, y=kx+b,
y = kIX B 3aBHCHMOCTH OT 3HAYCHUI
K03 GUIIHEHTOB,
BXOJSIIIHX B ()OPMYJIBL.
Crpouth rpaduku n3ydaeMbeix QyHK-
IIMi; OTIMCHIBATH UX
CBOHCTBA
TiaBa 6. CraTucTuueckue Xapaxrepu3oBaTb 4ucioBeie psael ¢ | 1,3,8
BeposiTHOCTB M 9 XapaKTepUCTUKU 2 TIOMOIIBIO  PA3NMYHBIX  CPCIHHMX.
CTATHCTHKA Haxoaute BeposaTHOCTH COOBITHI
BeposATHOCTS OpA  PAaBHOBO3MOXKHBIX  HCXOJaxX;
pemiaTh 3aa4M Ha BEIYHCICHUE BEPO-
paBHOBOuSMOH(HHX 2 STHOCTEH C NMpUMEHEHHeM KOMOWHa-
coObiTHii Topuku. Haxomute reomerpuueckue
CI10KHBIE IKCIIe- 2 BEPOSITHOCTH
PHMEHTHI
I'eomerpuueckue 1
BEPOSITHOCTH
0030p u KOH- 2
TpOJIb
3HaTh MaTepuall, U3y4eHHbIH B Kypce 1,6
TloBTOpeHHe. MaTeMaTHKH 3a 8 Kiacc.
HTOroBasi KOH- YMeTh NPUMEHSTH MOTy4YeHHBIE 3Ha-
5 HHS Ha MpPaKTHKE. YMeTh JIOTHYECKU
TposibHast paGo- MBICIIUTh, OTCTaWMBaTh CBOK TOUKY
Ta 3peHHs U BHICIYIIHBATH MHEHHE JPY-
TUX, paboTaTh B KOMaHJIe
Kaace: 9
Koua Kon OcHoBHBIE
Paznen -BO TeMbr -BO OcHoBHBIC BHAbI Jesi- | HaNpaBJIeHUs
A ya- Yya- | TeJIBHOCTH O0y4aromuxcss | BOCIUTATEILHON
COB COB HeATECJIbHOCTH
I'naBa 1. Hepa- 18 JlelicTBUTEIbHBIC 2 IIpUBOIUTE MPUMEPHI UPPALMOHATb- 4,5
BEHCTBA yucia HBIX YHMCCJI; pacro3HaBaTb panuo-
06HIH€ CBOﬁCTBa HaJIbHBIC W HWPpPAlUOHAJIBHBIC 4YHCJIa,
HEPABEHCTB 3 H3o6pai>1<an) HHCIA TOUKAMH KOOPIH-
Perienve nunei- FATHOM TPNON.
HaxoauTh AecaTHYHbIC NPHOIKCHUS
HBIX HEPABCHCTB 3 pALMOHAIBHBIX M HPPALMOHAILHBIX
YUCEII; CpaBHUBATHL U yHOPSAA0YNBATH
Pemenune cucrem nercTBUTENbHBIE Yuciaa. ONHMCHIBATH
JIMHEHUHBIX HEpa- 4 MHOKECTBO ,Z[CI‘/’ICTBI/ITCHLHLIX YHUCCII.
BEHCTB Hcnonp30Bath B MUCEMEHHOM MaTe-
TlOKa3aTeNbCTBO MaTHdeckod peun 0O0O3HA4YeHUS U
HEPABCHCTB 2 rpajpudeckne W300paKEHHS YHCIIO-
BBIX MHOJECTB, TEOPETHKO-
g 5 MHOKECTBEHHYIO CHMBOJIHKY.
TO O3HAYAKOT




CJIOBA «C TOYHO-
CTBIO J10...»

00630p u KOH-
TPOJIb

HUcnonb3oBath pasHbie GopMbI 3amu-
CH NpUOIMKEHHBIX 3HAYCHUI; 1enaTh
BBIBOABI O TOYHOCTH NPHOTHKEHUS
[0 3amucu NpHOMMKEHHOTO 3Haue-
HUSL.

DopMyIHpOBaTh CBOWCTBA YUCIOBBIX
HEPaBEHCTB, WUIIOCTPUPOBATh HX Ha
KOOPJMHATHOM MpPsIMOM, JOKa3bIBaTh
anreOpanydecKy; MPUMEHITh CBOMCTBA
HEPABEHCTB B XOJI€ peIIeHHs 3a/1a4.
Pemat  nuHENHbIE  HEPABEHCTBA,
CHUCTEMBl JIMHEHHBIX HEPAaBEHCTB C
onHOI mepemeHHOH. Jloka3bIBaTh
HEPAaBEHCTBA, NpPUMEHSS TPUEMBI,
OCHOBaHHbIE Ha OIPEJeIEHUN OTHO-
mIeHui  «OOJbINEY» M «MEHBIIEY,
CBOWCTBAaX HEPABEHCTB, HEKOTOPBIX
KJIACCUYCCKUX He-

paBeHCTBax

Kakyto ¢pyHkuuio PacrniozHaBate KBampaTHYHYIO (YHK- 5,7,6
EﬂaBa 2. Ha3BIBAIOT KBAJI- [IUI0, TPUBOIUTH HPUMEPHI KBaJapa-
BapaTH'iHasd 19 paTHuHoit THYHBIX 3aBHCHMOCTEIl M3 peabHOI
GyHkumns KU3HU, PU3UKH, TEOMETPHH.
= BeisiBisiTe  myTéM  HaOMIOAeHWH ¥
I'pacux u cBoii-
0000maTs ocoOeHHOCTH —Trpaduka
cTBa QyHKIMK y kBagpaTuyHOW (yHKUuH. CTPOUTH U
= ax? n300paxkaTh CXeMaTHuecku rpaduku
Crasur rpaduka KBaJpaTU4HBIX (YHKIOWIT; BBIABIATH
dyHKIME Y = ax? CBOMCTBA KBaJpaTUUHBIX (YHKIHI
BIOJIb ocel KOOp- o ux l"pa(l)I/IKaM. CTpOI/ITB Oouee
JMHAT CJIOXKHBIE Tpa)UKH HAa OCHOBE Tpadu-
KOB BCEX U3YYEHHBIX (DYHKIHIL.
Tpadux yscmm IMpoBomuTts pazHOOOpa3HEBIE ucene-
A JIOBaHUS, CBSI3aHHBIE C KBAJPAaTHIHON
y=ax’+bx+c (dhyHKIHMEH U e€ TpaduKoM.
BBIMONHATE 3HAKOBO-CHMBOJINYECKHE
Ksanpatnsie He- JEUCTBUSI C HCIIONb30BaHUEM (yHK-
paBeHCTBa LHOHAJILHOW CUMBOJIMKH; CTPOUTH
0630p ¥ KOH- pedeBble KOHCTPYKLIUHM C HCHOJB30-
TPOJIb BaHHeM (YHKIHOHAJIBHONH TEPMHHO-
JIOTHH.
Pemate KBajpaTHBIE HEpaBEHCTBA, a
Takke HEPaBEHCTBA, CBOJSIIMECS K
HHUM, ITyTEM HECIOXHBIX Ipeodpaso-
BaHUIil; penaTth CUCTEMbl HEPABEHCTB,
B KOTOPBIX OJHO HEpPaBEHCTBO WU
oba sBIAIOTCS KBaJpaTHBIMH. [lpu-
MEHITh ammapaT HEepaBeHCTB MpH
peLICHUH Pa3IMYHBIX 33/1a4
I'nasa 3. PanmoHanbHbIE Pacro3HaBaTh  palHOHAIBHBIE U 2,58
YpaBHeHus u 26 BBIPpAXKECHUS HUppalMOHaIbHBIE BbIpAXCHMUA,
CHCTEMBI KIacCH(HUINPOBATh  PAIMOHAIBHBIE
ypaBHenuii BeIpaxkeHus.  Haxomute  oOmacts
OIpe/IeIICHUs] pannoHaIEHOTO
Lenere ypapre- BBIPQKCHUS; BBINOJHAT YUCIOBBIC
HAA OyKBEHHBIC HOACTAaHOBKHU.
Hpo6Hsle ypas- ITpeobpa3oBbIBaTh LENble U IPOOHBIC
HEHUSA BBIPQKEHHMS; JOKA3BIBATh TOXIECTBA.

Pemenne 3agau

CucreMmsl ypas-
HEHU ¢ IByMs
TIepEMEHHBIMH

Pemenne 3agau

I'padugeckoe
uccie0BaHNe
ypaBHEHHUS

0O0630p 1 KOH-

JlaBatb rpaduIecKyio
MHTEpNpeTanuio  (GyHKIMOHAIBHBIX
CBOWCTB

BBIpAXEHUI ¢ OHON NepeMeHHOH.
PacnosnaBaTh Lienble W APOOHBIE
ypaBHeHus. Pemats

Hensle W JApoOHBIE  BBIPaXKEHHUS,
IIPUMEHSS Pa3IUYHbIC IPUEMBL.
Crpouts TpaQuKM ypaBHEHHIl C
JIByMs IICPEMEHHBIMU.
Konctpynposats SKBUBAJICHTHBIE
peueBbie BBICKa3bIBAHHS c




TpOJb

HCHOJIb30BAHUEM aNreOpanyeckoro u
reOMETPHYECKOro  S3BbIKOB. PemiaTsb
CHCTEMBl JIBYX YpPaBHEHHMH C JABYMs
NEPEMEHHBIMH, HCIOJb3Ys LIMPOKHI
HabOp IPHEMOB.

Peuratp TEKCTOBBIC 3a1aun
anredpandeckuM criocodoM:
MIEPEXOTUTh oT CJIOBECHOU

(OpMYyIHPOBKH YCIOBHS 3aJaudl K
anreOpanyecKoi MOJIENHU MyTEM
COCTaBIICHHS YpaBHEHUS W
CUCTEMBI yYpaBHEHUI; peaTh
COCTaBJICHHOE YpaBHEHHE (CHUCTeMy
ypaBHEHHIN); HUHTEPIPETHPOBATH
pe3ynbrat. Mcnons3oBats
(yHKIMOHATBHO-TpadIecKe
NpPEeICTaBICHUs] UII  pelleHus |
WCCIIEI0OBAaHNs YPAaBHEHHH U CHCTEM

I'naBa 4. YucnoBble mocie- [lpumeHATs HWHIECKCHBIE 00O3HAUeE- 1,3,7
Ap“q)Meane_ JIOBATEIIbHOCTH HHUA, CTPOUTH PEUYCBHIC BBICKA3bIBa-
- 18 HHSl C HCIIOJB30BAaHHEM TEPMHHOJIO-
reoMeTpHYCCKast TUH, CBS3aHHOHM C MOHATHEM IIOCIIe-
JIOBATEIbHOCTH.
Hporpeccuu BBIUHCIIATE 4ICHBI IOCIEI0BATENb-
Apugmernieckas HOCTEH, 3aJJaHHBIX
Hporpeccus (hopMyIIoif n-ro wieHa WIH PEKyp-
CyMMa nepBbIX N PEHTHO# (pOopMyIIOii.
4IIEHOB apudme- VYcraHaBnMBaTh 3aKOHOMEPHOCTH B
THYECKOI TIPO- MOCTPOCHHH  IOCIEI0BATEIbHOCTH,
rpeccun €CJIM BBIMKCAHBI MEPBBIC HECKOJBKO
e€ uwieHoB. M300paxxaTh WiIEHBI IO-
CIICZIOBATEIBHOCTH TOYKAMH Ha KO-
I'eomerpuueckas .
OPIMHATHOMN IUIOCKOCTH.
porpeceus PacriosHaBaTh apudMeTHUecKyl0 u
CymMma 1epBbIX n TEOMETPHYECKYIO
YJIEHOB I€OMeT- HPOTrPpecCHH TMpPH PasHBIX crocobax
pUYecKoi mpo- 3a/1aHus. BBIBOAUTH HA OCHOBE JIOKa-
rpeccun 3aTENIbHBIX PACCYKACHUH (OpPMYIIbI
obuiero uineHa apupMETHYECKOH wu
TIpoCTHIE U CIOK- reoMeTPUYECKON MPOTrpeccuii, CyMMBI
HEPBBIX N YICHOB
HbIE POLEHTHI . .
apr(METHUECKON U TeOMEeTPHYECcKOn
00630p 1 KOH- nporpeccHit;
TpoJb pemiaTh 3agadd C HCIOIb30BaHUEM
3TUX GopMyII.
PaccMarpuBaTh TPUMEpPBl U3 pealb-
HOM J>KW3HHW, WUIIOCTPUPYIOIIUE H3-
MeHeHHe B apu(METHYeCKOH Mpo-
IPECCHH, B TE€OMETPHYECKOW Ipo-
rpeccuu; H300paxkaTh COOTBETCTBY-
IOILHE 3aBUCHMOCTH rpaduuecKu.
PenraTp 3a/1auu Ha CIIOXKHBIEC MPOLCH-
THI, B TOM YHCIIE
3ajaydl W3 pealbHOW NpakTUKH (C
HCIIOJIb30BaHHEM
KaJIBKYJISITOPA)
I'naBa 5. Bribopounsie OCyIIeCTBISATh TOUCK CTATHCTHYE- 1,5,6
CraTucruka u 9 UCCIIEIOBAHUS CKOM HH(pOpMaLHH,
BEpOSITHOCTD paccMaTpuBaTh pEallbHYK CTAaTHCTHU-
VHTepBanbHbii YeCKyr0 HMH(OpMaIuoo, OpraHu30BbI-

psa. I'ucrorpam-
Ma

XapakTepucTuka
pasbpoca

CraTucTHyeckoe
OLICHMBaHHUE U
MIPOTHO3

BaTh U aHAJIM3UPOBATH €€ (PaHKHUPO-
BATh JIaHHBIC, CTPOUTH UHTEPBAJIbHBIE
psIBI, CTPOUTH JIHMArPaMMBI, MOJUTO-
Hbl YacTOT, THUCTOTPaMMbI; BBIYMC-
JSITh Pa3lUdYHBIE CPEAHHE, a TaKxke
XapaKTepUCTHKU pa3dpoca). [Iporuo-
3UPOBATh YaCTOTY MOBTOPEHHS COOBI-
THSI Ha OCHOBE HMEIOIIUXCS CTaTH-
CTHUYECKUX JAHHBIX




IloBTOpEHHE.
HUrorosasi KoH-
TPOJbHAsA
padora

12

46

I'EOMETPUA

7 kj1acce

I'naBa,
HOMeEp
napa-

rpada

Copneprxkanue marepuana

Konu-
4EeCTBO
qaCcoOB

XapakTepucTHKa OCHOBHBIX BU-
JIOB

JESITEIIHHOCTH YUCHUKA

(Ha ypoBHE y4eOHBIX JICHCTBUN)

OCHOBHBIC
HaIpaBJICHUS
BOCITMTATCIBHOM
NeATEIbHOCTH

I'naBa HavanabHbIe reomMer-
1 puvecKue cBeIeHHus

12 g

§1 IIpocreiimue reomer-
pudeckue GUrypsl

24q

§2. CpaBHeHME OTPE3KOB U
YTJIOB

24q

§3. N3mepenne oTpe3koB u
YTJIOB

34

§4. ITepnenaukynspHbie
npsMBbIe

54

OOBACHSTB, UTO TAKOE OTPE3OK,
Ty, HOIYIUIOCKOCTb, YTOJI; H300-
pakaTh M pacro3HaBaTh yKa3aH-
HBbIE IIpocTelme GUrypsl Ha
yepTeKax.

OOBsCHSTH, Kakue (QUTYpBI Ha3bI-
BalOTCA PaBHBIMU, Kak CpaBHUBA-
FOTCSI U U3MEPSIIOTCSI OTPE3KH U
YTJIBL, 4TO TaKOe

cepearHa OTpe3Ka 1 OHcceKTpuca
yIJ1a, 4TO TaKoe rpagyc U rpamyc-
Hasi Mepa yrJia, Kakoi yroJ Ha3bl-
BaeTCs MPSMBIM, OCTPBIM, TYIIBIM,
Pa3BEPHYTHIM.

OOBsCHSTD, KAKUE YIJIbl Ha3bIBa-
IOTCSI CMEKHBIMHU ¥ KaKue BepTH-
KaJbHBIMU; (OPMYIIUPOBATH U
00OCHOBBIBAaTh YTBEPKICHUS O
CBOWCTBAaX CMEXHBIX U BEPTH-
KaJIbHBIX YTJIOB.

OOBACHATD, KaKue MPSIMbIC Ha3bI-
BAIOTCSI IIEPIICHIUKYIISIPHBIMH,
KaKOH OTPE30K Ha3bIBAETCS IEP-
MEHAUKYJIISIPOM, TPOBEJEHHBIM U3
JTAHHOUM TOYKHU K TAHHOU MpsIMOH,
YTO TaKOE TEOpeMa 1 J0Ka3aTelb-
CTBO TEOPEMBI; (OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O CYIIE-
CTBOBAHMH U O €IMHCT BEHHOCTH
MIEPIICHINKYJIISApa K MPSIMOH, a
TaK)Ke YTBEPKIEHHUE O TOM, UTO
JIBE MPsIMbIE, IEPIICHUKYJISIPHbIC
K OJJTHOM M TOM e NpsIMOi, HE
MePEeCeKaroTCA.

Pemrats 3aaun Ha gOKa3aTeIb-
CTBO Y BBIUMCIICHUS, TIPOBOIS
HEO0XOIUMBbIE JOKa3aTeJIbHbIE
paccyXIeHusl.

1,2,3

I'maBa | TpeyroibHUKH

294

§5. PaBHOOeIpeHHBIN Tpe-

109

YmeTb GopmynpoBaTh U AOKa-
3bIBaTb TEOPEMY, BbIPAXKaIOLLYHO
NpW3HaK paBHobeapeHHOro Tpe-

1,4,6




YTOJIBHUK

§6.

IIpusnaku paBeHCTBa
TPEYTrOJILHUKOB

§7.

[IpsiMmoyrosbHbIE Tpe-
YTOIBHUKA

114

§8.

CooTHOIIEHUS MEXKIY
CTOPOHAMH M YTIIaMHU
TPEyroJbHUKa

YFONbHUKa.
YMmeTb pelwaTtb 3aa4m, Npom3Bo-
AA MOWUCK 1 BblagneHne Heobxo-
ANMOI MHGOPMALMKN HA AaHHbIX
PUCYHKaX, UCMO/b3ys CBOMCTBA M
Npu3Hakn pasHobeapeHHOro
TPeyro/ibHMKa

3HaTb GOPMYNUPOBKY U fOKa3a-
TE/IbCTBO TPEX NPU3HAKOB PaBEH-
CTBa TPEYro/IbHUKOB

YMETb apryMeHTMpPOBaTb HEOO-
XOAMMOCTb Tpex cay4aes . YMeTb
pelwaTtb 3aZa4m, OCYLLECTBAAA B
3aJa4ax no roToBbIM YepTeKam
NoucK HeobxoamMmoi nHdopma-
UMM 1 BbICTPaMBaA NOTMYECKYIO
Lenb PaccyKaeHui

I'naBa

Oxpy:kHOCTH

20 g

§9.

Otpe3ku, CBSI3aHHBIE C
OKPY>KHOCTBIO

104

§10.

3agady Ha IOCTPOCHUE

10 a4

OGBACHSATL, YTO Takoe onpefeneHue;
dopMynupoBaTb onpeaeneHusi
OKPYXXHOCTM 1 CBA3AHHbIX C HEW No-
HATUN

(ueHTp, pagwnyc, xopaa, ouameTp,
ayra, LeHTparbHbIf yron); nccneno-
BaTb U n3obpaxaTtb B3aMmMHoe pac-
nonoxeHue

NPSIMOW 1 OKPY>XHOCTW B 3aBMCUMOCTU
OT COOTHOLLEHNS MEXAY paanycom
OKPYXXHOCTM N PacCTOsiHNEM OT eé
LeHTpa A0 NpAMOoN; (opMynMpoBaTh
1 JOKa3blBaTb TEOPEMY O CBONCTBE
KacaTenbHoM 1 obpaTHyto Teopemy
(Npu3Hak kacaTensHowm).

OOBbACHSTL, YTO Takoe rpagycHas
Mepa Oyrv OKpY>XHOCTU; (DOpMynmpo-
BaTb U JOKa3biBaTb Teopemy 00 yrne
MeXxay KacaTernbHOW 1 Xopaon 1 Teo-
pemy O BMUCAHHOM yrrie.

O6BbACHATB, YTO Takoe 3agayn Ha
NoCTpPOeHue; peLuaTb NpocTenLlmne
(6a3oBble) 3a0a4n Ha MOCTPOEHME
(mocTpoeHmne TpeyronbHUKa no Tpém
CTOpOHaM; MOCTPOEHUE yrna, paBHO-
ro flaHHOMY; MOCTpoeHue bruccekTpu-
Chl yrna; NOCTPOEHNe cepeauHHOro
neprneHankynspa K oTpesky; nocTpo-
€Hue NpsAMoNn, nepneHanKyNApHON K
AaHHON; MOCTPOEHME MPAMOYTONbHO-
ro TpeyronbHMKa Mo runoTeHyse n
KaTeTy; NOCTPOEHNE KacaTeNnbHON K
oKkpyxHocTun), CocTaBnsTb NnaH pe-
LWeHns bonee CnoxHbIX 3afay, B KO-
TOPOM Ha KaX[I0M LLiare BbIMNOnHsAeTCs
Kakoe-TO OfiHO

13 npocTtenwnx (6asosbix) nocTpoe-
HW; aHanNn3npoBaTb MOSTyYEHHbIN
pesyrnbTaT, CONnoCcTaBnsas ero ¢ ycro-
BMEM 3afayu; nccrnenoBaTb BCE BO3-
MOXHbIE Cryyau.

2,4,7

IToBTOpEHUE

Ta

6,8

Hroro:

68

qacoB




8 kiaacce

Howmep
napa-
rpada

ConeprkaHre MaTepuaia

Komu-
4EeCTBO
JacoB

XapaKkTepuCTHKa OCHOBHBIX BH-
JIOB

JIESATEIIbHOCTH YYCHHUKA

(Ha ypoBHE y4eOHBIX IeHCTBHN)

OcHOBHbBIE
HaIIPaBJICHUS
BOCITUTATEIHLHON
ESITENHEHOCTH

[ToBTOpEeHUE

3namp: OCHOBHBIC TTOHATHS TEMbI
: YTJIbI, CMEIKHBIC U BEPTHUKAIb-
HBIC, PABHOOCPEHHBINH TPEYTOJTb-
HUK, IPSIMOYTOJIGHBINA TPEYTOITh-
HUK, BOIUCAHHBIC YTJIbL. 3aIHCH
CITOCO0OOB PEIIESHHUS C TIOMOIIIBIO
MIPUHATHIX 0003HAYCHUH.

Ymems: pabotath C rOTOBBIMU
nMpeaAMCTHBIMU, 3HAKOBLIMU U
rpadUIeCKUMH MOJICTISIMHU IS
OIMCAHUS CBOMCTB U KAYeCTB
HN3y4acMbIX O6T>CKTOB, IIPOBOAUTH
KIJIACCH(UKAITIIO OOBEKTOB.

1,35

I'naBa

I[HapajuleabHOCTH

164

§11.

[TapamtensHble nps-
MBI

DopMyIMpOBaTh ONPEEICHIE
MapaJuIeIbHbIX IPSIMBIX;
OOBSICHATH C IOMOIIBIO PUCYHKA,
KaKHe YIJIbl, 00pa30BaHHbIC IIPH
MIEPECEYECHNN ABYX MPSIMBIX CE-
KYLIEH, HA3bIBAIOTCS

HAKpECT JIEKAIINMH, KaKue Of-
HOCTOPOHHHMMH U KaKH€ COOTBET-
CTBEHHBIMU; OPMYIUPOBATH U
JIOKa3bIBATh TEOPEMY U CIIEIACTBUS
13 He€, BBIpAXKAIOIINE TPU3HAKH
NapaJuIENIbHOCTH JABYX NPSIMBIX,
OCHOBHYIO TEOPEMY O IapaJljeiib-
HBIX TPSMBIX, TEOPEMY U CIIEA-
CTBUS U3 HEE, BBIPAXKAIOIINE
CBOICTBA NapaJJIEIbHBIX IPSIMBbIX.
OOBACHSTD, UTO TAKOE AKCHOMBI
TEOMETPHHN U KaKHE aKCHOMBI

YK€ UCIIOJIb30BAJINCH PAHEE,.

2,4,7

§12.

Bnucannsie u onu-
CaHHbIE OKPYKHOCTH

Tu

3Hame: 0 BNMCAHHOM M ONUCAHHOM
OKPYKHOCTAX, TOUYKE NepeceyeHus
BbICOT, MeAnaH, BuccekTpuc.
Ymems: cBo604HO NOAb30BATHCA
TeopemMamu O BMMCAHHOM U OnuncaH-
HOW OKPYYHOCTM NpU peLleHnn
CNIOXHbIX 3a4a4; 0pOPMAATbL peLe-
HWA, BbINOJHATL NepeHoC paHee
YCBOEHHbIX CNOCO60B AEeCTBUNA.

I'naBa

MHOroyroJibHUKH

22y

3HATh: MOHATHE MHOTOYTOJIbHHUKA,
HepruMeTpa MHOTOYTOJIbHHUKA, KAKOH
MHOTOYTOJIbHUK Ha3bIBAETCS BBIMTYK-
JB6IM; (DOPMYJIBI CYMMBI YTJIOB BBI-
MYKJIOT0 MHOTOYTOJIbHHKA.

YMeTh: Ha3bIBaTh AJIEMEHTHI MHOTO-
YTOJIEHHUKA, PACIIO3HABATH BBITYKIIBIC
MHOTOYTOJIFHUKH; OCYIIECTBIISATh
MIPOBEPKY BBIBOJIOB, MOJIOKECHHUH,
3aKOHOMEPHOCTEH, TEOPEM.

3,6,8




§13.

MHOroyroiabHUK

4q

§14.

[Tapamienorpamm u
Tpanenus

10g

YMers . T0Ka3bIBaTh CBOKMCTBA I1a-
pautenorpamma u pomoOa, psMo-
YTOJIBHUKA , IPUMEHATH UX TIPH pe-
IICHUH 33129 TI0 TOTOBBIM YePTEkKaM;
pemaTh 3a1a9i Ha IPUMEHEHNE
CBOWCTB TapauiesorpamMmma; mpoBo-
JIUTH CPaBHUTEIHHBIN aHAIN3, COIIO-
CTaBJIATh , PacCYX/1aTh. 10Ka3bIBATh
MpU3HAKU NapajuiesorpaMma U mpu-
MEHSTh UX MPH PEIICHUH 3a]a4 0
TOTOBBIM UepTEXKaM; pelaTh 3a1a4u
Ha IpYMEHEHUE MPU3HAKOB Mapaiie-
JIoTpaMma; ONpeesiTh MOHITHS,
MIPUBOJINTH JTOKA3aTeIbCTBA.

3namep: onpeneneHe TPaNeInHy,
CBOWCTBA W MIPU3HAKH PaBHOOEIPEH-
HOM Tpameuuu. 3HATh CBEIEHUS O
(urypax o01IaIarOMUX OCEBOH H
LEHTPAJIbHOW CUMMETPHUEH.

§15.

Teopema daneca (8)

8u

3Hameb: GOPMYNIMPOBKY U CYTb TEO-
pembl ®aneca. 3HaTb Gopmy bl
cpeaHeir NMMHUKM Tpaneuuu u Tpe-
Yro/IbHUKA , TEOPEMbI O MeAMaHaAX,
BbICOTaX W CBOMCTBA OPTOLLEHTPA
TPEYroNbHWKa

I'naBa

Pemienue Tpeyrogib-
HHMKOB

24y

§16.

Kocunyc n cunyc
OCTpPOro yria

Tu

§17.

TeopeMsbl CUHYCOB U
KOCHHYCOB

8u

3Hameb: onpefeneHna cMHyca, Kocu-
Hyca, TaHreHca OCTPOro yria NpAmo-
YroIbHOrO TPEYrobHMKa.

Ymeme: pewaTb 3a4a4mn Ha npume-
HeHue Teopembl O MPOMNOPLNOHANb-
HbIX OTPE3KOB; HAXOANTb 3HAYEeHue
CMHYyCa, KOCMHYCA, TaHTeHCa OCTPOro
yrna npAMOYro/ibHOro TPEeYroabHUKa,
[0Ka3blBaTb OCHOBHOE TPUrOHOMET-
puyeckoe TOXKAeCTBO, MPUMEHATb
€ro Npu peLeHnn NPOCTENLLMX U
CNOXKHbIX 3343a4. NPUMEHATb Tabanuy
3HAYEHWIN CMHYCa, KOCUHYCa U TaH-
reHca.

3Hame: Teopemy Mudaropa, cnoco-
6bl peLIeHnn 3a4a4 Ha HaxoXKaeHue
KaTeTa UAW rMNoTeHy3bl NPAMO-
YrOJIbHOTO TPEYro/IbHUKa,

Ymemeo: pewatb 3a4a4m No TemMe;
paboTaTb C YEePTEKHBIMU UHCTPY-
MeHTaMM.

1,3,6

§18

[TonoGHBIE TPEYTOIB-
HUKHU

9y

3Hameo: npusHaku nofobusa Tpe-
YronbHUKOB. MoHATUE MeToAa Noao-
6ua. Teopemy 06 oTpesKax nepece-
KalOLLMXCA XOPA.

Ymemb: noKa3biBaTb NPU3HAK U pa-
BEHCTBA TPEYro/NbHUKOB, MPUMEHATD
€ro Npu pelleHnn 3agau

Hrorosoe nosrope-
HHE

4y

YMeTb NPUMEHSATb NOyYEHHbIE TEO-
peTuyecKne 3HaHUA NpU peLleHnn
3agay4; cBoboaHO paboTaTb C TeKCTa-
MW Hay4YHOro CTUAS.

1,5,7,8

HToro

68u




9 kJjacc

Homep | Conepxanue matepu- | Ko- XapakTepUCTUKA OCHOBHBIX OcHoOBHBIE
rnapa- aja JUYe- | BUIOB HammpaBJICHHA
rpaga CTBO | AEATEIbHOCTH YYEHUKA BOCTIMTATCIEHOU
yacoB | (Ha ypoBHE y4€OHBIX J€H- ACATCILHOCTH
CTBUIA)
IloBTOpEeHue 2
I'naBa | BekTopbl U KoOpaH- 29 125
7 HATBI YmMeTb: hopMynupoBaTth onpegene-
) HUS M UNMIOCTPUPOBATL MOHATUS BEK-
TOpa, ero AfMHbI, KONMMHeapHbIX 1
§ 19 KoopuHaThl TOUKH 1 12 paBHbIX BEKTOPOB, yrna Mexay Bek-
TOopamu; MOTUBMPOBAThL BBEAEHNE
KOOpIHHAThI NMOHATUIA 1 ONepaLunin, CBA3aHHbIX C
BCKTOpa BEKTOpPamMu, COOTBETCTBYOLLMMU
npumMepamMu, OTHOCAWMMUCS K pur3u-
YeCKMM BEKTOPHbIM BENMYMHAM; UC-
§ 20 Orepariy ¢ BeKTOpa- 9 Monb30BaTh BEKTOPLI MPY peLleHnn
MU reomMeTpuYecknx 3agau.
OBGBSACHATL U MNNOCTPUPOBATL MOHSI-
TV NPSIMOYTONbHON (OeKapTOBOW)
§ 21 I'eomerpuyeckue 5 CUCTEMBI KOOPAMHAT, KOOPAWNHAT TOu-
Hp606pa30BaHI/I$[ K1 1 KOOpAMHAT BEKTOPa; BbIBOAUTL
1 MCMONb30BaTh NPY PeLLEHUN
3agjay copmynbl KoopaAMHAT cepeau-
Pemenue 3aia4 1o 2 Hbl OTpe3Kka, ANUHbI BEKTOpa, paccTo-
TEME AHUS MEXAY OBYMSI TOUYKaMu,
«BeKTOpH 1 KOOPIH- OO6BbACHATb, YTO Takoe oTobpaxxeHne
NMOCKOCTM Ha cebs 1 B KakoM criyvae
HaTbD» OHO Ha3blBAETCSH ABWKEHNEM NIOCKO-
cTu,
KoHTposbHas paGoTa 1 YTO TaKOe OCeBasi CUMMETPUS, LIEH-
TpanbHaa cuM MeTpusi, Napannenb-
Ne'l HbIi MEPEHOC U NOBOPOT; 0GOCHOBHI-
BaTb, YTO 3TN OTOGPAKEHNS MNOCKO-
CTU Ha cebs SBRATCS ABUKEHUSIMU.
MnntocTpmpoBaTb OCHOBHbIE BUAbI
OBWKEHU n npeobpasoBaHnii
nopobus, B TOM Yncre C MOMOLLbIO
KOMMbIOTEPHBIX MPOrpaMM; WCMOorb-
30BaTh ABWXKEHMS U NpeobpasoBaHns
nopo6ust Npu peLleHnn 3agay.
Inaasa | Ilnomann 20 2,4,5
8 OBBACHATL, Kak MPOM3BOANTCS N3Me-
: peHue nnowagen
§22 ITiomaas MHOTO- 11 MHOTOYrOMbHIKOB; (hOPMYNNpOBaTh
YrOJIbHUKA OCHOBHbI€ CBOWCTBA MnoLjaaen n
BbIBOAMTb C MX MOMOLLIbIO hOpMYIbl
nrowagen NpsAMoyronbHuKa, Tpe-
yronbHWKa, napannenorpamma,
§23 JInMHA OKPYXKHOCTH 1 6 Tpaneunu; [oka3blBaTh yTBEPXKACHNE
00 oTHOWeHUN nnoLlaaen NoaobHbIX
njiomaab Kpyra MHOTOYrObHMKOB.
YMeTb BbIBOAUTL (hOpMYFibl NroLaam
Pelenue 3a1a4 1o 2 TpeyronbHUKa Yepes ABe CTOPOHbI U
yron Mexgy HUMK, Yepes nonynepu-
TeME METP U padnyc BrUCAHHOMN OKPYXHO-
«[Tnomans» cTu, dpopmyny NepoHa.
OBBACHATL U UNOCTPUPOBATL MOHS-
KoHTponbHas paboTa 1 TUSi PaBHOBENUKNX U PAaBHOCOCTaB-

Ne 2

NEeHHbIX uryp.
OOBACHATL, YTO Takoe ANNHA OKPYX-




HOCTM M Nnowadb Kpyra; BbIBOOUTb
opMynbl ANVHbI OKPY>KHOCTW, ATTUHBI
YTV OKPY>KHOCTW, NroLaam Kpyra,
nnowjaam cektopa.

PelwwaTb 3agauun Ha BbluMCTiEHNE
nnoLiagen MHOroyronbHMUKOB, Kpyra u
€ro yacten, AnNnH OKPY>XHOCTU U eé
Aayr

C MCMNOMb30BaHNEM COOTBETCTBYHO-
LLMX hopmyr.

I'maBa | Hexoropsle cBege- 7 138
OBBACHSATb, YTO TAKOE MHOTOrPaHHKK,
9. HHSI U3 CTepeoMeT-

ero rpaHu, pébpa, BepLUnHbI, anaro-
pun Hanu, YTo Takoe N-yronbHas nupamu-
[a, n-yrofisHas npuama, naparnnene-

4 nvnea, NPsIMOYrofbHbIA nNapannene-

nunes; nsobpaxaTb 3T MHOrOrpaH-
HUKWU Ha YepTexe 1 HasblBaTb UX
3/1EMEHTbI.

§ 24 MHororpanHuku

O6BACHATL, Kak NPOM3BOANTCS N3Me-
§ 25 Tenan IIOBEPXHOCTH 3 peHne o6bEMOB Ten 1 kakumMu pop-
palicHuA Myrnamu BblpaxatoTcs 06bEMbl nvpa-
MUAbl, NPU3Mbl, MPSAMOYTOfbHOro na-
pannenenvnesa.

Pelwatb HecnoxHbele 3agayn Ha no-
CTPOEHMNE ceveHn napannenenune-
aa.

OB BACHSATL, KaKON MHOTOrpaHHKK
HasbIBaeTCA NPaBUIbHLIM U Kakune
CYyLLECTBYIOT BUbI MPaBUbHBIX MHO-
rorpaHHMKOB.

OOGBACHSATL, YTO TaKoe LMNUHAP, KO-
HyC, pa3BépTKM nx BGOKOBbIX MOBEpPX-
HOCTEW, YTO Takoe LWap u caepa,
KaknMu hopmynamu BblpaxatTcs
00BbEMBI LUMNMHAPA, KOHYyCa, Wwapa,
nnowaam 6GoKoBbIX MOBEPXHOCTEN
uMnuHapa u KoHyca, nnowaab cge-
pbl.

Hrorosoe nosrope-
HHe.

Pemienue 3aaau .

B

KonTtpoabnas pato- 1
Ta Ne 3

Bcero 68 u

CormacoBano CormacoBano
IIpoTokou 3acenanus 3amecTturens aupekTopa mno YBP

Metoanyeckoro o0beJMHEHUS T. B. Cymmna

YUNTENEH TOUYHBIX HayK 26.08.2022r.
Ot126.08.20221 Nel

E.H. Msankosckas
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