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HosicHuTebHAA 3aNIMCKA

Pabouas mnporpamMma mo Marematuke i 7-9 KIIACCOB TOCTPOCHA Ha OCHOBE
@DenepantbHOTO TOCYNApPCTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa ¢ ydyeroM Kounenmuu
MaTeMaTHYECKOro OO0pa3oBaHMs M OPUEHTHPOBaHA TPeOOBaHHUS K pe3yibTaTaM OOpa3oBaHMUS,
conepxaumcs B llpumepHoil OCHOBHOW 00pa30BaTENbHON MpOrpaMMe OCHOBHOTO OOIEro
o0OpazoBaHwUs.

PaGouas mporpamma yueOHOro Kypca «Marematuka»: MoAyib «Anredpa» paspaboTan
U1 oOyvaromuxcss 7-9 KJIaccoB B COOTBETCTBHM C aBTOPCKOW MporpamMMmoii: MaremaTuka:
paboune mnporpammbl: 5—11 kmaccer / A.I. Mepsnsak, B.b. Ilomonckuii, M.C. Sxup,
E.B. Bynko. — M. : Benrana- I'padp ¥ opueHTHpoBaHa Ha NpeNoJaBaHHE aIreOpsl IO
npeametHoi uHuM yaeonukoB YMK A. T'. Mepsnsk, B.b. Ilononckuii, M.C. Skup «Anrebpa.
7-9%», monyns «['eomerpusi» paspaboraH s oOydarommxcsi 7-9 KIacCOB B COOTBETCTBHH C
aBTOPCKOH mporpamMmMoii: Martemaruka: paboune mporpammbl: 5S—11 kmaccer / A. I'. Mep3mnsk,
B.b. Tlononckuii, M.C. fAxup, E.B. bynko. — M. : Benrtana- I'padp u opueHTHpoBaHa Ha
npenojaBaHie TeOMETpUU Mo mpeAMeTHON nuHuu ydeOHukoB YMK A.T. Mepsmsk, B.b.
[Tonouckuit, M.C. Skup «I'eomerpus. 7-9».

JanHas nmporpaMmmMa OpUEHTHPOBAHA HA PEAIM3AIIMI0 CUCTEMHO-IEATEILHOCTHOTO MOIX0/1a K
poreccy 00y4eHHUs, KOTOPBI 00eCIeYrBacT COOTBETCTBUE YUCOHOMN ACSITEILHOCTH YUalIHXCs
WX BO3paCTy U MHIWBUIyAIbHOMY Pa3BUTHIO, a TAKXKE MOCTPOCHUE Pa3HOOOPA3HBIX
00pa3oBaTeNbHBIX UHANBUAYATBHBIX TPAEKTOPHUH IJIs1 KaXKIOTO yYaIlerocs.

OpHoM U3 OCHOBHBIX 1€JIel U3YYeHHsI MATEMATHKHU SIBISIETCS Pa3BUTHE MBIIIJICHHS, IPEXKIE
BCero, GopMUpoBaHre abCTPAKTHOTO MBITIUICHHUS. B Tiporiecce n3ydeHus: MaTeMaTHKA
dbopMupyeTcs JIOTHYeCKOe U aJrOPUTMUYECKOE MBIIIJICHUE, a TAKKe TaKHe KauecTBa
MBIIUICHHS, KaK CHJIA M THOKOCTh, KOHCTPYKTUBHOCTD W KPUTUYHOCTb. [|JIs aganranuu B
COBPEMEHHOM MH(OPMAIIMOHHOM O0IIIECTBE BAXKHBIM (PaKTOPOM SIBIIsIETCS (POpMUpPOBAHUE
MaTEeMaTUYeCKOT0 CTUJISI MBITIICHUSI, BKITIOYAIOIee B ce0s1 MHIAYKIIUIO U IEAYKIHI0, 0000IIIeHIE
¥ KOHKPETU3AIIHIO, aHAJN3 U CUHTE3, KIIAaCCU(UKAIIMIO U CUCTEeMAaTH3alliI0, aOCTparupoBaHue U
AHAJIOTHIO.

[Iporpamma HampaBiieHa Ha JOCTHKEHUE CIETYIOIUX LENeH:
* (hpopMupoOBaHHE LIEIOCTHOTO MPEICTABIECHUS O COBPEMEHHOM MHUPE;

® Pa3BUTHUC UHTCIUICKTYAIIbHBIX U TBOPYCECKUX CIIOCOOHOCTEH ydamuxcs, a TakKe
HHIUBUIYAJIbHOCTH JIMYHOCTHU,

* popmMupoBaHUE 0CO3HAHHOTO BHIOOPA MHAUBUIYaIbHOU 00pa3oBaTeNibHON TpaekTopuu. B
MOCTPOCHUH IPOTrpaMMbl 00yUeHHs ajaredpe BelyIMMH METOJOJIOTHUECKUMH OpUEHTHPaMHU
BBICTYTIAIOT:

* UHTETPaTUBHBINA MOJXO0/ K IOCTPOCHHIO 00yUeHHs B COBPEMEHHOM IIKOJIe ¢ OpHEeHTaIel Ha
MeTanpeMETHbIE CBS3U U OTOOpaXKEHHE POJIU IIKOJIbHBIX MPEAMETOB B LIEIOCTHONW KapTHHE
OKpPY’KaIOIIEro MUPAa U UCTOPUYECKOU PETPOCIIEKTUBE;

¢ COBPCMCHHBIC KOHIICTINNU MAaTCMAaTUYCCKOT'O O6p8.30BaHI/I$I B O6U.I€O6pa30BaTeJIBHOI71 HIKOJIC,

¢ IPpUHOMIT JINYHOCTHO OPUCHTUPOBAHHOI'O PA3BUBAIOLICTO O6y‘-IeHI/I${.



Baxwueiinieil 3aga4e MIKOJILHOTO Kypca MaTeMaTUKHU SIBJIIETCSl Pa3BUTHE JIOTMYECKOTO
MBIINIJICHUSA Yy4YallluXCH. CaMu OOBEKTBI MATEMATHUYECKUX yMOSaKJIIO‘-IeHI/Iﬁ U TIPUHATBIC B
MaTeMaTHKEe TMpaBWia MX KOHCTPYHMPOBAHHA CHOCOOCTBYIOT (DOPMHUPOBAHHMIO YMEHUU
000CHOBBIBAaTL H AOKa3bIBaTh CYXIACHUSA, HIPUBOIHUTH qETKHUE ONpCACIICHHA, PA3BUBANOT
JIOTUYCCKYIO MHTYULIUIO, KPATKO U HArJIAJHO PACKPBIBAIOT MEXAaHHU3M JIOTUYCCKUX HOCTpOGHI/Iﬁ n
yd4aT UX MpuMeHeHuto. TeMm caMbIM MaTeMaTHKa 3aHMMaeT OJIHO M3 BEAYLIMX MECT B
(GbOopMUPOBAHUN HAYyYHO-TEOPETUYECKOTO MBIIUICHUS IIKOJBHUKOB. PackpbiBas BHYTpPEHHIONO
TapMOHHUIO MaTeMaTHKH, (GOpMHUPYsS MOHUMAaHHE KpacoThl M M3SIIECTBA MaTeMaTHYECKHX
paccyXIeHU, BHOCHUT 3HAYUTENbHBIN BKJIA]l B 3CTETUYECKOE BOCITUTAHUE YUALTUXCA.

OO0mas xapakTepucTHKA Kypca MaTeMaTHKN 7-9 ki1accoB

Copepxanue Kypca MaTeMaTUKH B 7—9 Kilaccax MPENCTaBICHO B BUJE CIEAYIOIINX
coJiepKaTeNbHbIX pa3lesioB: «Anredpa», «HucioBbsle MHOXECTBaY, « DYHKIHNY, « DIEMEHTHI
IIPUKIIAJHOW MaTeMaTuKm», «MareMaTuka B MCTOPUYECKOM Pa3BUTHN», «l'eomeTpudecKue
¢uryps», «3mMepenne reomeTpuueckux Bennuun», «Koopaunaten», « BeKTopb».

Copepxanue pasaena «Ajaredpa» GopMupyeT 3HaHUS O MATEMATHYECKOM SI3bIKE, HEOOXOAUMbIE
JUTSL pEIICHUS MAaTEeMAaTHUECKUX 3a/a4, 3a/1a4 U3 CMEKHBIX JTUCHHUIUINH, a TAKXKE MPAKTUYCCKUX
3agau. Mzyyenue matepuana cnocoOCTBYeT (POPMHUPOBAHUIO Y yUAITUXCS MATEMATUYECKOTO
arnmapara peleHus 3a/1a4 ¢ TOMOIIBI0 YPaBHEHU, CUCTEM YPaBHEHUN U HEPABEHCTB.

Martepuan jaHHOTO pa3jelia IpeACTaBlIeH B aclieKTe, ClIoCOOCTBYIOIEM (POPMUPOBAHUIO Y
YYaIIUXCsl YMEHUS MOJIH30BATHCS aJITOPUTMAMU, CYIIIECTBEHHAS! POJIb TIPH 3TOM OTBOJIUTCS
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHUS — BAXKHOM COCTABIISAIONIEH MHTEIIEKTYaIbHOTO
pa3BUTHS YEIOBEKA.

Copnepxanue paszznena «UncaoBble MHOKECTBA» HAllEJICHO HA MAaTEMAaTHYECKOE PA3BUTHE
yuamuxcs, GopMHUpPOBaHKUE Y HUX YMEHUS TOUHO, CKATO U SICHO U3JIaraTh MBICIU B YCTHOH U
NUCbMEHHON peur. Marepuan pa3zaena pa3BUBAcT MOHATUE O YUCIIE, KOTOPOE CBA3AHO C
W3Y4YEHHUEM JECHCTBUTEIBHBIX YNCEIL.

Ienb comepxanus pasnena «PyHKUMW) - TOJTYUYECHHUE IIKOJIbHUKAMUA KOHKPETHBIX 3HAHUM O
(GYHKIMM KaK BaXKHEHIIIEH MaTeMaTUueCKOW MOJIEIH JIJIsl OTIMCAHUS U UCCIICIOBAHUS
pa3Ho00pa3HBIX MPOIIECCOB U SIBICHUN OKpyXkaromiero Mupa. COOTBETCTBYIOIINIA MaTepua
CMOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS M TBOPUECKHUX CIIOCOOHOCTEN yUaluXcsi, YMEHHIO
HCIIONIb30BATh PA3IMYHBIC S3bIKK MATEMATHKH (CIIOBECHBIHN, CHMBOIHYECKUM, TpadUdecKuii).

Copepxanue pazzena «JeMeHThbI NPUKJIATHONH MATeMaTUKN» PACKPBIBAIOT MPUKIATHOE U
IIPAKTUYECKOE 3HAYECHHsI MaTEMAaTUKU B COBPEMEHHOM Mupe. MaTepuai 1aHHOTO pasjiena
croco0cTByeT (OPMUPOBAHNIO YMEHUS MPEACTABIATh U aHAIM3UPOBATh Pa3IHUHYIO
UH(OPMaIKIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX 3aBUCHMOCTEH.

Paznen «MaTemMaTHKa B HCTOPHYECKOM Pa3BUTHH» HAMpaBleH Ha (GOPMUPOBAHHE
LIEHHOCTHOTO OTHOIIEHUS K MAaTEMATUKE KaK HayKe, BOCIIMTAHUE YBAXKEHUS K YUEHBIM, KOTOpPbIE
BHECJIM BKJIAJI B Pa3BUTHE HAYKH, TOHUMAaHUE OCHOBOMOJIATAFOIIUX JOCTHKEHUN KIIACCUYECKOU
Y COBPEMEHHON MaTeMaTHKH.

Copnepxanne pasnenoB «Il'eomerpuueckmne ¢uryps» u «M3mepeHne reoMeTrpH4ecKHX
BeJIMYMH» HAIlEJIEHO Ha MOJYy4YeHHE KOHKPETHBIX 3HAaHHM O TeOMETpPHYEcKOM (Urype Kak
BaKHEHIIEH MaTeMaTH4eCKOW MOJEIM JUlsl OMMCAHUSA OKpyXkaromero mupa. CucremaTnueckoe



Conepxanne pazzaena «['eomerpuueckue GUrypbl» CIyXKUT 02301 A1 TaTbHEHIIIETO U3YUEHUS
yYalmMucs reoMmeTpuu. M3ydeHue martepuana crnocoOCTBYeT (OPMHUPOBAHUIO Yy yUaIIMXCS
3HAaHUH O T€OMETPUUYECKOW (pUrype Kak BaKHEHMINECH MAaTeMaTHUYEeCKOW MOJEIH I ONMUCAHUS
peanbHOro Mupa. ['maBHas 1enb JAaHHOTO paslieia — Pa3BUTh Yy ydYalllUXcs BOOOpakeHHE H
JIOTUYECKOE MBIIIIJICHUE MyTEM CHCTEMaTHYE€CKOT0 U3yUeHUsl CBOMCTB F€OMETPUUECKUX (HUTYp U
NPUMEHEHUS 3TUX CBOWCTB MPHU PELICHUWU 3a/a4 BBIYUCIUTEIBHOTO M KOHCTPYKTHBHOI'O
xapakrepa. CyliecTBeHHass pojib MPU 3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUYECKON HMHTYHIIHU.
CoderaHne HArISAHOCTH C (HOPMATBHO-TOTUYECKUM IOAXOJO0M SIBISIETCS HEOThEeMJIEMOM
4acThIO0 T€OMETPUUECKUX 3HAHUU.

Conepxxkanne pazgena «H3MepeHne reoMeTpUYeCKHX BeJIHYHUH» pPaCHIUpPICT U
yrayOsasieT TpelCTaBiICHUs] ydaluxcs o0 H3MepeHusk UIMH, YIJIOoB W IUiomanei ¢uryp,
crocoOcTByeT (HOPMHUPOBAHHIO TPAKTHUYECKUX HABBIKOB, HEOOXOJMMBIX KaK TpPU PEIICHUU
FeOMETPUUYECKUX 3a/a4, TaK U B IOBCEAHEBHON KHU3HU.

Marepuain, OTHOCSIIMICS K coAepKaTeabHbIM JIMHUAM « KoopamHaTey u «BekTopsbl», B
3HAYUTENLHOM CTereHu HECET B ceOe MEeXIpEeIMETHbIE 3HAHUS, KOTOPbIe HAXOAST MPUMEHEHHE
KaK B Pa3JUYHBIX MATEMATUUYCCKUX JUCIIUIUIMHAX, TAK U B CMEKHBIX MpEAMETaX.

MECTO NPEJMETA B YYEBHOM IIJIAHE

VueOHbIH MJIaH Ha U3yYCHUE MAaTEeMaTHKU B 7—9 Ki1accax OCHOBHOM IIKOJIBI OTBOJIUT 5 4acoB B

HEJISINI0 B TeUYEHHE KaX/0ro roja o0y4yeHusi, Bcero 175 4acoB B roj.
MVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA MATEMATUKHA B 7—9

KJIACCAX

AJITEBPAMYECKUE BBIPAXKEHU A

Boinycknuk nayqumcsi:

® OIEPUPOBATH MOHATUSIMHU TOXKIIECTBO», KTOKIACCTBEHHOE IPEOOPa30BaHIE», PEIIATh
3a7a4un, copeprKane OyKBeHHbIE JaHHbIE;, paboTaTh ¢ hopmyrnamuy;

®  BHINOJHATH MPEOOPa3OBAHMSI BEIPAKECHUH, COIEPIKAIINX CTETICHHU C LEIBIMH MTOKa3aTeIsIMH U
KBaJ[paTHBIC KOPHH,

®  BHINOJHATH TOXJIECTBEHHBIE TPe0OPa30BaHuUs PAIlIOHATEHBIX BRIPAKCHUN HA OCHOBE
IpaBWI JeMCTBUI HAaJl MHOTOWIEHAMH U alreOpanyeckKuMHu Apo0sMu;

®  BHINOJHATH PA3I0KEHUE MHOTOYJICHOB HA MHOYKUTEIIH.

BoinycKHUK NOIyYUm 603MONCHOCMb.

e  BBINOJHATH MHOTOIIArOBbIe MPe0OPa30BaHuUs PALIMOHAIBHBIX BBIPAXKEHUN, TPUMEHSIS
MIMPOKUIA HAOOp CIOCOOOB U MPUEMOB;

® [IPUMEHATh TOXKJECTBEHHBIE MPEOOPA30BaHMsI PALlMOHAIBHBIX BBIPAXKEHUH [T peILIeHHs
3a71a4 U3 Pa3IUUHBIX PA3eNoB Kypca.

YPABHEHUA

Buinycknux nayuumcsi:

e pemarbh OCHOBHBIE BH/IbI PAllMOHATIBHBIX YPAaBHEHUN C OJHOM MepeMeHHOM, CUCTEMBI IBYX
YpaBHEHHH C IByMsI IEPEMEHHBIMU;

® [IOHMMAaTh YPaBHEHHE KaK BAXHEHUIIYI0 MATEMaTHUECKYIO MOJIENb [l OMUCAHUS U U3yUCHHS
pa3HOOOpa3HBIX PeabHBIX CUTYAIHiA, PEIIaTh TEKCTOBBIE 33/1a4H alreOpandecKuM METOIOM;

® TIPHUMEHATH rpaduvIecKre MPEACTABICHUS /IS HCCIIEJOBAHUS YPaBHEHUH, NCCIICTOBAHMS U
PEILICHHS CUCTEM YPaBHEHHH C IByMsI TEPEMEHHBIMH.

BbinyCKHUK NOayuUm 603MOMCHOCMb:



® OBJAJETh CHEIHUATBHBIMU NMPUEMAMU PEIICHHs] YPAaBHEHUN U CUCTEM YpaBHEHUN; yBEPEHHO
MPUMEHSTH arnmnapar ypaBHEHUH JJIsl peleHs pa3HOOOpa3HbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, MPAKTUKH;

® [pUMEHATH TpaduuecKue MpeICTaBICHUs IS HCCIE0BaHUs yPaBHEHUH, CUCTEM
ypaBHEHUH, coiepKalmuXx OyKBeHHbIC KOI(DPHUITUSHTHI.

HEPABEHCTBA

Buinycknux nayuumes:

® [IOHMMATh U IPUMEHITH TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

e pemiath JUHEHHbIC HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI; pelllaTh KBaJIpaTHbIE
HEPABEHCTBA C ONMOPOH Ha rpaduuecKkue MpercTaBICHHUs;

® [PUMEHSTH anmapaT HEPaABEHCTB JJIsl peUICHH 33/1a4 U3 PA3IMYHBIX pa3/ieloB Kypca.

Buinycknux nonyuum 6ozmodrcnocms:

® pa3HOOOpPa3HBIM MPHEMaM JI0KA3aTeILCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSTH arapat
HEpPaBEHCTB JUIs PEUICHUS PAa3HOOOPA3HBIX MAaTEeMAaTHUECKUX 33724 M 3a/1a4 U3 CMEKHBIX
IPEIMETOB, TPAKTHKH;

® [pPUMEHSATH rpaduuecKue NPEACTABICHHUS IS HCCIEIOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJIepKaIX OyKBeHHbIE KO3 PULIMEHTEI.

YUCJIOBBIE MHOXECTBA

Buinycknux nayuumes:

® [OHUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOXKECTBA, BBHITIOIHSATH
oTiepanuy HaJl MHOKECTBAMH,

® UCHOJB30BATH HAYAIBHBIC TIPEACTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIN.

Buinycknux nonyuum 6o3modrcHocms:

® pa3BUBATh MPEJCTABICHHE O MHOXKECTBAX;

® pa3BUBATh MIPEJCTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX J10
JNENCTBUTENBHBIX YHCET; O POJIH BBIYMCICHUHN B IPAKTUKE;

® Da3BUTbH U YIIIyOUTh 3HAHUSA O JECATUYHOM 3aMncH IeHCTBUTENBHBIX Yncel (MepHoAnYecKHe
Y HEMIePUOAUYECKHE IpoOn).

OYHKIUUN.

Buvinyckuux nayuumces:

® [OHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIE MOHATHS, SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHMUs ),

® CTpOUTh IpadUKH dJIEMEHTAPHBIX (PYHKIIHMA, UCCIIeIOBATh CBOMCTBA YMCIOBBIX (DYHKINN Ha
OCHOBE M3YYEHUS TIOBEACHUS UX TPAPHKOB;

® TOHMMAaTh (PYHKIMIO KaK BOKHEHIITYO MaTEMAaTHIECKYIO MOJIEIh JIJISl OTIICAHUSI TIPOIIECCOB U
SIBIICHUI OKPY’KAIOIIETO MHUPA, TPAMEHATh QYHKIIMOHATBHBIN S3BIK JIJIS1 ONHCAHUS U
UCCIICIOBAHHS 3aBHCUMOCTEH MeX Ty (PH3HMUECKUMH BETHIYNHAMU;

® TIOHWMAaTh U UCIIOJIb30BaTh SI3BIK MOCIIEIOBATEIFHOCTEH (TEPMUHBI, CHMBOJINYECKHE
0003HaYeHHUST)

® TPHUMEHATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKOI 1 TEOMETPHUECKON TPOTPECCUSIMH, U
anmapar, ChpOpMHPOBAHHBINA IPU U3YYEHUH APYTHX Pa3JesIoB Kypca, K PELICHUIOo 3ajiay, B
TOM YHCJI€ C KOHTEKCTOM U3 PEeaTbHOM KU3HU.

Buinycknuk nonyuum 603mMoHMCHOCHb:



IIPOBOJUTH UCCIIEAOBAHMS, CBA3aHHBIE C U3YYEHUEM CBOIMCTB (DYHKIIHIA, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB U3YyUEHHBIX QYHKLUN CTPOUTH OoJiee
CJIO’KHBIE TpapUKH (KyCOYHO-3a/1aHHBbIE, C «BBIKOJIOTHIMM» TOUYKAMU U T.I1.);

UCIOJIb30BaTh ()YHKLMOHAIbHbIE ITPEICTABICHHS U CBOMCTBA (DYHKIMI pereHus
MaTEeMaTHYECKUX 3a7ad U3 Pa3IMYHBIX Pa3/eoB Kypca;

pelaTb KOMOMHUPOBAHHBIE 3a/1a4X C IPUMEHEHUEM (POPMYJI N-T'O YWieHa U CyMMBbI IIEPBBIX N
YJICHOB apU(METHUECKON U T€OMETPUIECKOM MPOTPECCHiA, TPUMEHSISI IIPH STOM armapar
YPaBHEHUI U HEPABEHCTB;

*[IOHUMATh apU(PMETUUYECKYIO U T€OMETPUYECKYIO IIPOrpeccuu Kak (yHKIHUN HATypaIbHOTO
apryMEHTa; CBA3BIBATh apU(PMETHUECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM,
TFEOMETPUUYECKYIO — C DKCIIOHEHIIMAIIBHBIM POCTOM.

DJIEMEHTBI ITIPUKJIAJTHOM MATEMATHUKH
Buinycknux nayuumes:

HCIIOJIb30BAaTh B XO0AC PCHICHUA 3a/1a4 9JICMCHTAPHLBIC ITPCACTABJIICHH A, CBA3aHHBIC C
HpI/I6JII/I)KéHHI)IMI/I 3HA4YCHHUAMU BCIIMYHH,

HCIIOJB30BaTh HpOCTCﬁHIPIC CIIOCOOBI MNpEACTaBJIICHUA U aHaJIn3a CTATUCTUYCCKUX JaHHBIX,
HaxXOAWUTb OTHOCHUTCIIbHYIO HaCTOTY U BEPOATHOCTD cnyqaﬁﬁoro CO6I)ITI/IH;

peuiaTtb KOM6I/IHaT0prIe 3aJa4i Ha HaXO0XACHHUEC YUCiia 00BEKTOB WU KOM6I/IH8.I_[I/II7L

Bbll’lyCKHuK nouxydun 603MOAHCHOCNIb.

MOHSITh, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIOJIb3YIOTCS ISl XapaKTEPUCTUKU O0BEKTOB
OKPY’KaIOLIEro MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO NPUOIKEHHBIMY, YTO 110 3aIHCU
npUOJIMKEHHBIX 3HAUECHUH, COAEPIKALMXCS B UH(OOPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO
CYJIUTh O MOTPEIIHOCTH PUOIMKEHHUS,;

MOHSTh, YTO OTPELIHOCTDh PE3yJIbTaTa BHIYMCIEHUH J10JKHA OBITH COU3MEpPUMa C
MOTPELIHOCTBIO UCXOHBIX JaHHBIX;

pUOOpPECTH MEPBOHAYATIBHBINA ONBIT OPraHU3alMK cOOpa TaHHBIX MPU MPOBEIECHUH OIIpoca
0O0I11eCTBEHHOI'0 MHEHUS, OCYIIECTBIIATh UX aHAJU3, PEICTaBIATh PE3yJIbTaThl OIIpoca B
BUJI€ TaOJIMIIbI, TUArPaMMBI;

nproOpecTH ONBIT MPOBEACHHS CITy4allHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOILBIO
KOMIIBIOTEPHOT'O MOJEIUPOBAHMNS, UHTEPIIPETALMU UX PE3YJIbTAaTOB;

HAY4YHMThCSl HEKOTOPBIM CIIELUAIBHBIM TPUEMaM peleH!s] KOMOMHATOPHBIX 3ajiau.

I'EOMETPUYECKUE ®UT'YPhI
Buvinycknuk nayyumes:

II0JIB30BATHCS A3BIKOM T€OMETPUU AJIS1 OTIUCAHUS IPEIMETOB OKPYIKAIOLIETO MUPa U UX
B3aMMHOI'O PACTIONOKEHHUS;

pacrio3HaBaTh U H300pa)xkaTh Ha YEPTEKaxX U PUCYHKAX reOMeTpudeckue GUrypsl U ux
KOH(Urypauuu;

HAXOAUTh 3HAUEHUS JJIMH JINHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOILIEHUS, TPayCHYIO MEpY
yriaoB oT 0 7o 180°, mpuMeHsis onpeaeneHus, CBOMCTBA U MPU3HAKK (PUTYD U UX FIEMEHTOB,
OTHoOLIeHUs Uryp (paBeHCTBO, [10100KE, CHMMETPUH, TTOBOPOT, MAPAIJIEIbHBIN IEPEHOC);
OTIepUPOBATH C HAYAIbHBIMU MOHATUSIMU TPUTOHOMETPUH U BBIMOIHSTH dJIEMEHTapHbIE
orepanuu HaJl QyHKIUSMU YIJIOB;

pelaTh 3aa4y Ha JI0Ka3aTeIbCTBO, OMUPAsCh HAa U3yUYEeHHBIE CBOMCTBA QUTyp U OTHOIICHUN
MEXly HUMH U IPUMEHSISI U3yUEHHBIE METO/IbI OKA3aTENIbCTB;



pe€uiaTb HECJIOXKHBIC 3aa4i Ha ITIOCTPOCHUEC, IPUMEHSSA OCHOBHBIC aJITOPUTMBI ITIOCTPOCHUS C
MMOMOIIbIO THUPKYJIA U HHHeﬁKH;
peuiaTb HpOCTGfIH.IPIC IINTAaHUMETPHUYCCKUEC 3a1a4u B IIPOCTPAHCTBE.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNb HAYYUMbCAL.!

OBJIQJIETh METOJAMU PEILICHMS 3a]]a4 HA BBIYUCIICHUS U J10Ka3aTEIbCTBA: METOJOM OT
IPOTHBHOTO, METOZOM MOAO0OHS, METOIOM Iepedopa BAPHAHTOB U METOI0OM
F€OMETPUUYECKUX MECT TOYEK;

MPUOOPECTH OMBIT IPUMEHEHUSI aIreOpanyecKoro 1 TPUrOHOMETPUUECKOTO anrapaTa v uaei
JBUKCHHUS IIPU PEILIEHUU N'€OMETPUYECKUX 3aa4;

OBJIAJIETh TPAJULIMOHHOM CXEMOM peIlEeHUs 3a1a4 Ha IIOCTPOEHUE C IOMOIIBIO LIUPKYJI U
JIMHEHKU: aHAJIU3, [IOCTPOCHUE, T0KA3ATEIbCTBO U UCCIIEA0BAHUE;

Hay4MThCs PELIATh 3a/1a4M HA IOCTPOEHUE METOIOM I'€OMETPUYECKOIO MECTa TOUYEK U
METOJIOM MOA00HS;

IPUOOPECTH OIBIT UCCIIEI0BAHUS CBOMCTB IUIAHUMETPUYECKUX (UTYP C TOMOLIBIO
KOMITBIOTEPHBIX IIPOrPAMM;

MPUOOPECTH OMBIT BHIOTHEHUS MPOEKTOB 1O TeMaM: «I'eomeTpudeckue npeoOpazoBaHus Ha
wiockocTi», «IlocTpoeHne oTpe3koB mo hopMyIie.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYMH
Buinycknux nayyumes:

MCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JJINH, IIJIOLIAAEH U YIJIOB IIPU PEIICHUH 3aa4 Ha
HaXO’KJCHUE JJIMHBI OTPEe3Ka, AJIUHBI OKPYKHOCTH, AJTUHBI 1yTU OKPY>KHOCTH, I'pajlyCHON
MepHI yIia;

BBIUMCIIATH ITMHBI TMHEWHBIX JIEMEHTOB (PUTYp U UX YTIJIbl, UCHIOIb3Ys POPMYJIbI JJIUHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (OpMYJIBI IUIOIIaneH (uryp;

BBIUNCIIATH IUIOIAAN TPEYTOJIBbHUKOB, IPAMOYTOJIBHUKOB, IapajuIeIOrPaMMOB, Tpanenui,
KpPYTOB U CEKTOPOB;

BBIUNCIIATH JUIMHY OKPYKHOCTH, JUIMHY AYTH OKPYKHOCTH;

pemaTh 3a/1a4y Ha JOKa3aTebCTBO C MCIOJIb30BAHUEM (POPMYJI JUIMHBI OKPY>KHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GopMyJI TuIomiael puryp;

pemaTh NpaKkTHYEeCKHe 3a/1a4K, CBSI3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BEIUUNH
(Mcnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).

Bbll’lyCKHZ/lK noJjiydun 603MOHCHOCNIb HAYYUMbCAL!

BBIUMCIIATH IUIOIAIN (PUTyp, COCTABICHHBIX U3 JIBYX WU OoJjiee IPSIMOYTOJIbHUKOB,
NapajuIeIOrpaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOpa;

BBIUMCIIATH IUIOMIAN MHOTOYTOJIbHUKOB, HCIIOJIB3YSI OTHOIIIEHUS PABHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

nproOpecTH ONBIT MPUMEHEHUS aNredpanvyeckoro U TPUrOHOMETPUYECKOTo anmnapara 1 uiaeu
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIIEHHE IJI0IA1€H MHOTOYTOJIbHUKOB.

KOOPJIMHATHI
Buinycknux nayuumes:

BBIYHCIIATH JUIMHY OTPE3Ka M0 KOOPAWHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPIUHATHI CEPEIHHBI
OTpe3Ka;
UCIIOJIb30BATh KOOPAWHATHBIN METO ISl H3Y4YEHHsI CBOWCTB MPSMBIX U OKPY)KHOCTEH.

Bbll’lyCKHuK noJjiydunt 603MOHCHOCNb HAYUYUMbCAL.!



e OBJAJAETh KOOPAMHATHBIM METOAOM PELICHUS 3a7a4 Ha BBIYMCICHUE U 1I0KA3aTEIbCTBO;

e [IpUOOPECTH OMBIT UCIOIB30BAHUS KOMIIBIOTEPHBIX IPOrpaMM Il aHAJIN3a YaCTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEHN U MPSAMBIX;

e [IpUOOPECTH OIBIT BHIIIOJHEHUSI IPOEKTOB Ha TeMy «lIpuMeHeHne KOOpJMHATHOIO METOAA
IIPU PELICHUH 3a]a4 HA BBIYUCIIEHUE U J10Ka3aTEIbCTBOY.

BEKTOPBI

Buinycknux nayuumes:

® OIEpHUPOBATh C BEKTOPAMM: HAXOIUTh CYMMY M Pa3HOCTb ByX BEKTOPOB, 3aJJaHHBIX
FE€OMETPUUYECKH, HAXOAUTh BEKTOP, PAaBHBINM ITPOU3BEIECHUIO 3alaHHOI0 BEKTOpA Ha YUCIIO;

® HAxOJUTh AJIS BEKTOPOB, 3aJJaHHBIX KOOPJAMHATAMU: IJIMHY BEKTOPA, KOOPJAUHATHI CYMMBI U
Pa3sHOCTH BYX M 00Jiee BEKTOPOB, KOOPAWHATHI MPOU3BEICHHS BEKTOPA Ha YHCIIO, TIPUMEHSIS
IpU HEOOXOIUMOCTH COUETATEIbHBIHN, IEPEMECTUTENBHBIN U PaCTIPEICTUTEIbHBIA 3aKOHBI;

®  BBIYHUCIATH CKAISIPHOE MPOU3BEIECHUE BEKTOPOB, HAXOIUTh YIOJl MEK/y BEKTOpaMH,
YCTaHABJIMBAThH NEPIEHIUKYISIPHOCTD MPSMBIX.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

® OBJIAJIETh BEKTOPHBIM METOJOM JUIsl PEIICHHUS 3a/1a4 Ha BBIUMCIIEHUE U JOKA3aTeNbCTBO;

e puoOpeCTH ONbIT BHIIOJIHEHUS IPOEKTOB Ha TeMy «[IpumMeHeHre BEeKTOpHOro MeTo1a Ipu
pELIECHUN 3a]]a4 Ha BBIYUCIICHUE U 10Ka3aTEIbCTBOY.

[Tporpamma obecrieunBaeT JOCTHKEHHE CIEAYIOLINX PE3yJIbTaTOB OCBOCHHS 00pa30BaTe/IbHON

IpOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus:

Jluunocmuvie pesyiomamel.:

1) BocnuTanue poCCUNCKON rpa’kJaHCKON UIEHTUYHOCTH: TaTPUOTU3MA, YBAKEHUS K

OteudecTBy, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOILIEHUE K YYEHHUIO, TOTOBHOCTh U CITIOCOOHOCTH 00yYaroIuXcs K

CaMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMH K OOYUEHUIO U TO3HAHUIO;

3) oco3HaHHBIN BBIOOp M MOCTPOCHHE AajbHEHIeH HHANBUIYAIbHOM TPaeKTOPUN 00pa30BaHMs

Ha 0a3e OPHEHTUPOBKHU B MUpe Mpodeccuii U Mpo(ecCHOHAIBHBIX MPEANOUTEHUN C yUETOM

YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHLHOTO

OTHOLIEHHUS K TPY/ly, Pa3BUTHUE OIbITa YYaCTUS B COLIMATIBHO 3HAUUMOM TPY/IE;

4) yMeHHE KOHTPOJIMPOBATh, OIICHUBATh U aHAJTM3UPOBATH MIPOLIECC U PE3YNIbTaT YUEOHOM U

MaTeMaTHUYeCKOH 1eATeIbHOCTH;

5) yMeHHe caMOCTOSITENIbHO paboTaTh C pa3IMYHbIMU UCTOUHUKAMU HH(popManuu (yueOHble

nocoOusi, CIpaBOYHUKH, pecypchl IHTepHeTa U T. 1.);

6) yMeHHEe B3aUMO/JICHICTBOBATh ¢ OJTHOKJIACCHUKAMH B TIpoliecce y4eOHOH e TeIbHOCTH;

7) KpUTUYHOCTH MBIIIJIEHUS, MHULUATUBA, HAXOIYMBOCTh, aKTUBHOCTb IIPH PELLIEHUH

MaTEMaTUYECKUX 3a/a4.

Memanpeomemuvie pezynomamol:

1) nepBoHavanbHbIE MPEACTABICHUS 00 HIEIX U O METOAaX MaTeMaTUKH Kak 00 yHHBEpCaJIbHOM

A3bIKE HayKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U MPOIIECCOB;

2) yMEHHE CaMOCTOSITENILHO OINPEAETATh LIeNIU CBOET0 00y4YeHUsI U TPHOOpeTaTh HOBBIE 3HAHMUS,

CTaBUTh U (POPMYIUPOBATH AJ1sl ceOs HOBBIE 33/]auM B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI

CBOEH NM03HABATEIBHON JESATENBHOCTH;

3) yMeHHE COOTHOCUTD CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYLIECTBIISATh

KOHTPOJIb CBOEH JeSITEILHOCTH B MIPOLIEcCe TOCTUKEHUS PE3yNbTaTa, ONpeleNiaTh ClIOCOObI



JIEHCTBHUI B paMKaX MPEIOKEHHBIX YCIOBUI M TpeOOBaHUHN, KOPPEKTUPOBATH CBOU JICHCTBUSI B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyaLUEH;

4) yMeHue onpeAensaTh MOHITHS, BBISBISATH UX CBOMCTBA M MPU3HAKH, CO3/1aBaTh 0000IICHHS,
yCTaHABJIMBATh aHAJOTHH, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIHLHO BRIOMPATh OCHOBAHUS U
KPUTEPHH 15 KJIacCu(pUKaIumg;

5) yMeHMe ycTaHaBIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PacCyXkKIEHHE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTUH) U AeJaTh BbIBObI;

6) pa3BUTHE KOMIIETEHTHOCTH B 00nactu ucnoib3oBanus UKT;

7) yMeHHEe BUAETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE ITPOOJIEMHOM CUTYalluu B IPYTUX
JUCLUILINHAX, B OKPYXKaIOIIEeH XKU3HU;

8) yMeHHe MPaBWIIbHO U JOCTYITHO U3J1araTb CBOM MBICIIM B YCTHOW U MUCBMEHHON popme;

9) ymMeHHEe HaXOIUTh B Pa3IMYHBIX UCTOYHHUKAX MH(DOPMAINIO, HEOOXOAUMYIO JUTS PEILICHHS
MaTeMaTU4YEeCKUX 3aad, U NPEACTaBIATh €€ B IOHATHOW (hopMe, IPUHUMATh PELICHHUE B
YCIOBHSX HEMOJHON WM U30BITOYHOM, TOYHOIN MM BEpOATHOCTHON MH(pOpMaIy;

10) ymenue o6pabaTbiBaTh U aHAIM3UPOBATH MOIYYCHHYIO HH(POPMAIIHUIO;

11) ymMeHue NoHMMAaTh M UCIOJIb30BATh MaTEMaTHYECKUE CPEJCTBA HATIISIAHOCTH (Tpaduky,
TaOJIUIIBI, CXEMBI U Ap.) JJI WIUTFOCTPALUU, MHTEPIIPETALH, apryMEHTALUY;

12) ymeHue BbIABUTATh U PEAIU30BbIBATH TMIIOTE3bI IPU PEILIEHUN MAaTEMATUYECKUX 3a/1a4;

13) noHuMaHue CyIIHOCTH AITOPUTMHUECKUX JIEUCTBUN U YMEHUE EHCTBOBAaTh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM;

14) yMmeHue HaX0AUTh Pa3IMYHbIE CLIOCOOBI PELICHUS] MATEMAaTUYECKON 3a/1a4M, peliaTh
[I03HABATEJIbHBIE U TPAKTUYECKHE 3a/1a4H;

15) npuobpereHue onbiTa BHIIOIHEHUS IPOSKTHOM NEeSITEIbHOCTH.

IIpeomemmnule pesynomamaoi:

1) oco3HaHMe 3HAUEHUS MaTEMATUKHU JJIs1 IOBCEAHEBHOM KU3HH YENIOBEKa,

2) mpezAcTaBIeHUE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHUeCKOM JesITeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIUBHIN3ALINY;

3) pa3BuTHE yMEHUI paboTaTh C y4eOHbIM MaTeMaTHYECKUM TEKCTOM (aHaJIU3UPOBATh,
U3BJIEKATh HEOOXOUMYIO MH(POPMAIIHIO), TOUHO U I'PaMOTHO BbIpa)kaTh CBOU MBICIIH C
PUMEHEHUEM MaTeMAaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH, TPOBOJUTH Ki1acCU(UKAIIUH,
Joruyeckue 000CHOBaHMS;

4) ymeHue onepupoBaTh MOHATUAMH 110 OCHOBHBIM pa3JiesiaM COAEp KaHuUsl; YMEHHE TPOBOIUTh
JI0Ka3aTeNNbCTBA MaTEMAaTUUYECKUX YTBEPKICHU;

5) yMeHHe aHaTU3UpOBaTh, CTPYKTYPHUPOBATh M OILICHUBATh U3YUYEHHBIH MPEMETHBIA MaTepHal;
6) cucreMaTuyecKkue 3HaHus 0 PyHKIHUAX U UX CBOWCTBAX;

7) IpaKTUYECKU 3HAYUMble MaTeMaTUYECKUe YMEHUS U HaBBIKH, CIIOCOOHOCTh UX MMPUMEHEHHUSI K
pEIIeHNI0 MaTeEMaTHYECKUX M HEMAaTeMaTHUYeCKHX 3aJa4, IPeNoJiaratoliue yMeHUs:

* BBIMIOJIHATDH BBIUUCIICHUS C J€MCTBUTEIbHBIMU YHCIIAMU;

* pelarh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

* pemaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB C MOYJISIMH U
napaMeTpamy;

* pemaTh TeKCTOBbIE 3a]1aul apu(METHUECKIM CIIOCOOOM, C TTOMOIIBIO COCTABICHUS U PEIICHUS
YPaBHEHUI, CUCTEM YPAaBHEHHI 1 HEPABEHCTB;

* HCIIOJIb30BATh aNreOpanyecKuil A3bIK U1 OMUCAHUS MTPEAMETOB OKPY>KAIOIIEro MUpa u
CO3/IaHUSI COOTBETCTBYIOIINX MaTEMaTUYECKUX MOJIEIIEH;



* MPOBOJUTH MPAKTUYECKUE PACUETHI: BEIYUCICHUS C IPOLEHTAMH, BHIYUCIICHHS C YUCIOBBIMU
[I0CJIEI0BATEIbHOCTSIMH, BBIYMCIIEHUSI CTATUCTUYECKUX XapaKTEPUCTHUK, BBIITOJIHEHNE
MPUOJIMKEHHBIX BHIYUCICHU;

* BBITMIOJIHATD TOX/IECTBEHHbIE TPE0OPa30BaHUs PALIIOHAIBHBIX BBIPAKCHUA;

* BBITNIOJIHATD OINEPALMHU HAJ MHOXKECTBAMU;

* rccaenoBaTh GYHKIUU U CTPOUTH UX Ipadukiy;

* YUTATh U UCIIOJIb30BaTh HH(OPMALIUIO, IPECTABICHHYIO B BUJIE TAOIHIIbI, THATPAMMBI
(cTonbuaroit MM KPyroBow);

* U3MEPATH UIUHBI OTPE3KOB, BEJIMYMHBI YTJIOB;

* HCIOJIB30BaTh (YOPMYJIBI IJIsI HAXO0XKIEHUS IEPUMETPOB, IJIOMIAAeH U 00BEMOB
reoMeTpuuecKkux puryp;

* pematb KOMOMHATOPHBIE 334a4, HAXOAUTh BEPOSATHOCTH COOBITH.

8) oBJIaIcHHE TEOMETPUUYECKUM S3bIKOM, YMEHHUE UCIOIb30BaTh €T0 JIsl ONUCAHUS IPEAMETOB
OKPYXAaroIIero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN U H300pa3UTEIbHBIX
YMEHHH, MpHOOpeTeHNnEe HABBIKOB TEOMETPUUYECKUX MTOCTPOSHUI;

9) ycBoeHHE cucTeMaTHYEeCKIX 3HAHUMN O MIIOCKUX (UTYypax U X CBOMCTBAX, a TaKKe Ha
HaTJISTHOM YPOBHE — O MPOCTEHIIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHUE PUMEHSATh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PELIEHUsI TEOMETPUUECKUX U MPAKTUUYECKUX 33]1a4;

OcHoBHbBIE BU/bI 1eSITeJIbHOCTH, HATIPABJICHHbIE HA 10CTH/KEHHE Pe3yIbTATOB:

[To ¢opme opranu3ammu: y4acTBYIOT BO (PpPOHTAIBHON pabore, pabOTaOT B rpymmax, B
napax, padoTaloT UHAUBUIYyaJIbHO.

[To ¢dopme BBINOTHEHUS 3aJaHUs: CIYHIAIOT, MUINYT, PEMIAIOT YCTHO U MHUCHBMEHHO,
YUTAIOT, OOBSCHSIOT, HAOMIOAAIOT, CTPOSIT MOJENb (PUCYHKH, CXEMBI, UYEpPTEX, BBIKIAJKY,
MaTeMaTHYeCKue 3alKCH), OTBEYar0T, CUMTAIOT, MPOBEPSIOT, KOMMEHTUPYIOT, IPOrOBAPUBAIOT
BCIYX («TIpo ceOs»), OLIEHUBAIOT, TOTOTHSIIOT.

ITo xapakTepy MO3HaBaTEeNbHOW IESATEIbHOCTH (AKTUBHOCTH): JEHWCTBYIOT MO 00pasly;
IUTAHUPYIOT JI€ATEIbHOCTD; MEPEHOCAT 3HAHUS, YMEHHS B HOBYIO CHUTYallUIO; WILYT JApYyTHE
CHOCOOBl pEeHIeHMs]; HCCIEAYIOT; MOJENIUPYIOT; CAaMOCTOATEIbHO COCTaBISIOT; pPELIAoT
npobiieMy.

[Io BuAaM MBICIUTENBHON NEATENbHOCTU: CPABHUBAIOT, YCTAHABIMBAs Pa3IMYHOE WIIU
olmiee; aHATU3UPYIOT, CUHTE3UPYIOT, aOCTParupyroT, KOHKPETU3UPYIOT, 000011atoT,
JIOKa3bIBAIOT, YCTAHABJIMBAIOT 3aKOHOMEPHOCTh, PACCYXKAAIOT, JENAal0T MHIYKTUBHBIM BBIBOJ,
JIeNaloT JEeTyKTHBHBIN BBIBOJ, MPOBOAAT AHAIOTMIO, BBICKA3bIBAIOT JOTAAKY (IOIMYIIEHHE,
TUIIOTE3Y), BBIABISIOT CHOCO0 peleHus (MpHeMbl paboThl), HAXOAAT MPUUMHHO-CIIE/ICTBEHHbIE
3aBHCUMOCTH, KJIACCUPUIUPYIOT, CUCTEMaTU3UPYIOT, CTPYKTYPUPYIOT,  BBISIBIISIIOT
CYILLIECTBEHHOE; BBIJICISIOT IVIaBHOE B yueOHOW MHGpOpMaIUU, CaMOCTOSTENIbHO (POPMYIUPYIOT
MIPAaBUIIO, 3aKOH.

[To BunaM yueOHOMN AesTeNbHOCTH: BOCIPUHUMAIOT WU BBIACISIOT Y4eOHYIO 11eJ1b, 3a/1a4y;
pPa3bICHAIOT, C KakOM IeIbl0 Ha YypOKe BBINOJIHANACH OIpeNeNeHHass IpaKTH4YecKas
NeSITeIbHOCTD; YCTaHABIMBAIOT I'PAHUIY MEXIY H3BECTHBIM M HEH3BECTHBIM; YCTAHABIMBAIOT
HECOOTBETCTBHE MEXJy YCJIOBHUSMH HOBOM y4yeOHOW 3ajauM M M3BECTHBIMU CIOcOOaMu
NeHCTBUHM; ONpEAeNsIoT CIMoco0 BBIMOJHEHHS Y4YeOHOro 3aJaHMs; IUIAHUPYIOT JTambl H
MOCJIEI0BATEIbHOCTh BBIMOJIHEHHUSI Y4eOHOTO 3aJaHMsl; OCYIIECTBISIIOT CAMOKOHTPOJIb CBOUX
JNEHCTBUII M TMOJIyYEHHBIX pE3yJbTaTOB, COOTHOCIT HX C 00pa3uoM (aIroputMoMm) U
YCTaHABIMBAIOT WX COOTBETCTBUE WJIM HECOOTBETCTBHE, MCIPABISIIOT OMIMOKH; OIEHUBAIOT



OTJIE/IbHBIE OTEepalluy U Pe3yJbTaThl YUeOHOM NeATeIbHOCTH; JAIOT MPOTHOCTHYECKYIO OLEHKY

CBOHMX BO3MOXXHOCTEH OTHOCHUTEIHHO PEIICHHS MTOCTABICHHON epe]] HUMH Y9eOHOU 3a[auH.
®OPMBI 1 CITOCOBbI OPTAHM3AIIMU YPOUHOU JESITEJIBHOCTU:

YCTAHOBJICHUE JIOBEPUTEJIbHBIX OTHOIICHUN MEXIYy VYYHMTEIIeM U €ero Yy4YeHUKaMH,
CIOCOOCTBYIOIIUX MO3UTHUBHOMY BOCIPHATHIO ydYalIUMHCS TpeOOBaHUI W HPOCKO yduTes,
NPUBJICYCHUIO WX BHUMaHUS K OOCyXKIaeMOW Ha ypoke HH(pOpMaluu, aKTUBHU3AIMH HX

MMO3HABATEIIbHOM JESITEIIbHOCTH,

noOy>K/IeHUE IIKOJIBHUKOB COOJIOATh HAa YPOKE OOMIECHPHUHSITHIE HOPMBI IMOBEIACHMS, MPaBUIIa
OOIIEeHUs CO CTapmIUMHU (YYHUTEISIMH) M CBEPCTHUKAMH (IIIKOJbHUKAMHU), TIPUHIIUIBI Y4eOHOM

JUCHUIITIMHBI 1 CaMOOPpIraHru3alu,

MPUBJICYCHUE BHUMAHUA OOYYAIOIIUXCA K IIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3anus X paboThI C TIOTyd4aeMOi Ha yPOKE COMATBLHO 3HAYMMOW HH(pOopManmen
— WHUIUUPOBAHUE €€ OOCYXKICHMsI, BHICKa3bIBAHUS YYAIIUMHUCS CBOETO MHEHHS IO €€ MOBO.Y,

BLIpa6OTKI/I CBOEI0 K Hell OTHOLICHMAA,

UCIIOJIb30BAHNE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJEp)KaHUS Y4eOHOro IpeaMera depes
JIEMOHCTPALIMIO JTUIIEUCTAM PUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO OBEACHUS, TIPOSBICHUS
YeNOBEKOII00Us U 100pOCEepACYHOCTH, Yepe3 MoA00pP COOTBETCTBYIOIIMX TEKCTOB JAJISl YTCHUS,

3aJiaq 1J1A pCUICHUA, HpO6H€MHbIX CI/ITyaI_[I/Iﬁ JI O6CY)KI[€HI/I${ B KJI1aCC€C,

NPUMEHEHHE Ha YpOKEe HHTEPAKTUBHBIX ()OpM paldOThl ydalUXCsA: HWHTEIUIEKTYaJIbHBIX HID,
CTUMYJIUPYIOLIMX [O3HABATEJIIbHYI0O MOTHBALMIO IIKOJIBHUKOB; JMCKYCCUH, KOTOpBIE JaloT
yYalmMcsl BO3MOKHOCTh MPUOOPECTH ONBIT BEACHHUS KOHCTPYKTUBHOTO TUANIOra; TPYIIOBOM
paboThl UM PabOTHI B Mapax, KOTOPbIE yuyaT JUIEHMCTOB KOMaHIHON paboTe U B3aUMO/IEHCTBHIO
C JApYrUMH JeTbMH. BkitoueHune B 00pa3oBaTeNbHBIA Ipolecc MpOoOJEMHBIX BONPOCOB U

MPAKTUKO-OPUCHTHPOBAHHBIX 3a1a4,

BKJIFOUCHUEC B YPOK HMI'POBBIX IMMPOLECAYP, KOTOPLIC IMOMOTarOT MOAACPKATE MOTHUBALIUIO Z[GTGfI K
MMOJIYYCHHUIO 3HaHI/II>'I, HaJaXXUBAHUIO TMO3UTHBHBIX MEXKINYHOCTHBIX OTHOIICHUN B KJ1acce,

HIOMOTaI0T YCTaHOBIICHHUIO 100pOXKeNaTeNnbHON aTMocdepsl BO BpeMs YpOKa;

OpraHu3alysl HAaCTABHUYECTBA MOTHUBHPOBAHHBIX M JSPYAUPOBAHHBIX YYaIUXCA HAA MX
HEYCIIEBAIOIIMMHU OJIHOKJIACCHUKAaMH, JAlOIIEr0 IIKOJbHUKAM COUMAIBHO 3HAYMMBIA OIBIT

COTpyAHHNYCCTBA U B3aKMHOM IIOMOIIH,

WHUIIMUPOBAHUC W MNOAACPIKKaA I/ICCHCI[OBaTCJIBCKOﬁ ACATCIIBHOCTH UHIKOJIBHUKOB B paMKax
pcaim3aniui UMU HWHIUBUAYAJIBHBIX W TPYIIIOBBIX HCCICHOBATCIBCKUX IIPOCKTOB, YTO AacCT
IIKOJIbHUKaM BO3MOKHOCTH HpI/I06peCTI/I HAaBBIK CaMOCTOSATCIIBHOT'O PCIICHHA TeOpeTquCKOﬁ

HpO6J’IeMLI, HaBBIKI'CHECPHUPOBAHUSA U O(l)OpM.]'IeHI/IH CcOOCTBEHHBIX I/I)Iefl, HAaBBbIK YBaXXUTCJIBHOT'O



OTHOIIICHUS K YYXHM uAesM, OPOpPMIICHHBIM B paboTax APYruX HCCIEI0BATENCH, HaBBIK
yOJIMYHOTO BBICTYIUIEHUS NEpe]] ay JUTOPUEH, apryMEHTUPOBAaHUs U OTCTAaMBaHUs CBOEU TOUYKU
3pCHU,

HCITIOJIb30BaHHC I/IKT n JAUCTAaHIIMOHHBIX 06p A30BaTCJIBbHBIX TCXHOJ’IOFI/Iﬁ o6yquH;1,
O6€CH€‘IHB&I—OHH/IX COBpeMeHHHe AKTUBHOCTH 06y‘laIOI_HI/IXC$I (nporpaMMLI—TpeHamepm, TECTHI,
3a4€CThl B BHGKTpOHHHX HpI/IJIO)I(eHI/ISIX, MyJIBTPIMCI[HfIHBIC Hp€3eHTaHI/II/I, Hay‘IHO—HOHyJISIpHBIe
nepeaayn, GuiIbMbl, 00yJaroIue CaiThl, YPOKH OHJIAWH, BUICOJIEKIINH, OHIAH-KOH(DEPEHIIUHN 1
zp. );

HCITIOJIb30BaHHC TCXHOJIOTHUHN ((HOpT(l)OJ'II/IO I10 npez[MeTy», C ICJIBKO Pa3BUTHUA
CaMOCTOATCIIbHOCTH, pe(i)JICKCI/II/I n CaMOOIICHKH, HJIaHI/IpOBaHI/ISI JACATCIIBHOCTH, BUJICHUA

NPaBUIBHOTO BEKTOPA IS TATbHEUIIIETO Pa3BUTHS CIIOCOOHOCTEH 00yUarommxcs;

OopraHu3aiys NpeAMETHBIX 00pa3oBaTeIbHbIX COOBITUH (IPOBEIEHHE MPEIMETHBIX AeKaa) s
oOyyaromuxcss ¢ LeNbI0  pPa3BUTUS  IIO3HABAaTEIbHOW M TBOPYECKOH  aKTHUBHOCTH,
MHUIMATUBHOCTU B Pa3IMYHbIX c(epax MpeIMETHOM NeATEIbHOCTH, PACKPHITHS TBOPUYECKHX
crnocoOHOocTell  oOyuaroluxcs € pa3HbIMM  OOpa3oBaTeIbHBIMU  MOTPEOHOCTAMU U

WHAUBUYaJIbHBIMH BO3MOKHOCTSIMHU,

CHEIHMAllbHO pa3pabOTaHHBIE 3aHATUS -YPOKH, 3aHITHI-OKCKYPCHH, KOTOpBIE paCIIUPSIOT
o0pa3oBaTeNnbHOE MTPOCTPAHCTBO MPEAMETA, BOCIIUTHIBAIOT JIFOOOBB K MPEKPACHOMY, K IIPUPO/IE,
K POJTHOMY TOPOLY;

MCIIOJIb30BaHNE BOCHHUTATEIbHBIX BO3MOKHOCTEM NPEAMETHOrO COJAEp)KAaHUS uepe3 Moja0op
COOTBETCTBYIOIIUX TEKCTOB JUIS UYTEHUS, 3a4ad JJs PelIeHHUs, MPOOJEMHBIX CHUTyallui ams

06CY)K,I[6HI/I$I B KJIaCCC,

co3JaHne TMOKOM M OTKPBITOM cpebl 0OydeHHUsI M BOCIIMTAHUS C WCIIOJIB30BAHUEM TaJ[KETOB,
OTKPBITHIX ~ O0pa30BaTENBHBIX  pecypcoB. Y  OOydYarOIIMXCsl  Pa3BUBAIOTCS  HABBIKU
COTPYJIHUYECTBA, KOMMYHHUKAIIMH, COIMAIBHONH OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHYECKU
MBICTTUTh, OMNEPATHBHO M KAueCTBEHHO pelIaTh MPOOJIeMbl; BOCIUTHIBACTCS LIEHHOCTHOE
OTHOIIIEHUE K MUDY.

Opranuszanusi NPOEKTHOM M YUeOHO-MCCIIe0BATEIbCKOM eI TeJIbHOCTH YYalUXCH

B pesynbrate 1eneHanpaBieHHOW Yy4eOHOW ACSITEIBHOCTH, OCYIIECTBISIEMOM B popMax
y4e0HOT0 HCCIIeIOBaHMs, Y4eOHOr0 MPOEKTa, MOMYYUT JdajbHeiInee pa3BUTHE CIOCOOHOCTh K
WH()OPMAITMOHHO-TIONCKOBOW  JCSATENIHPHOCTA:  CAaMOCTOATEIIBHOMY  OTOOpY  HMCTOYHHKOB
uH(}OpPMAIIUK B COOTBETCTBUH C MTOCTABICHHBIMH LESIMH U 3a/Ia4aMH.

B pesynbpraTe yueOHO-UCCIIENOBATENBbCKON M MPOEKTHOM IESATENbHOCTH 00yuarouuecs
noxyuam npeocmasienue:

— 0 (GUIOCOPCKUX U METOJOJIOTUYECKUX OCHOBAHMUSX HAYYHOM JESATENTbHOCTH W HayYHBIX
METO/aX, IPUMEHSAEMBIX B UCCIIEIOBATEIBCKON U IPOEKTHOU IE€ATETbHOCTH;



— O TaKMX MOHATHX, KaK KOHIIEMIINS, Hay4yHasi THUIOTEe3a, METO/l, SKCIEPUMEHT, Ha/IeHOCTh

TUIOTE3bI, MO, METO] cOOpa M METO/ aHAIH3a IaHHBIX;

— 0 TOM, YeM OTJIMYAIOTCA HCCIENIOBAaHUS B T'yMaHUTApHBIX 00JACTAX OT HCCIEAOBAHUN B

€CTECTBCHHBIX HAyKax;

— 00 UCTOpUHU HAYKU;

— 0 HOBeWIUX pa3paboTKax B 00JACTH HAYKH U TEXHOJIOTHU;

— 0 MpaBWIax U 3aKOHAaxX, pETyJUPYIOIIUX OTHOIIEHUS B HAy4YHOU, H300peTaTesbCKOn

U HCCIIEZIOBATEIILCKUX O0JIACTIX AEATENHOCTH (IAaTEHTHOE MPaBo, 3allUTa aBTOPCKOTO MpaBa 1

ap.);

— O JIeATeNbHOCTH OpTaHU3alMid, COOOLIECTB U CTPYKTYp, 3aMHTEPECOBAHHBIX B pe3yJIbTaTax

WCCJIEIOBAaHUM U TMPEIOCTABISIONIUX PECYpPChl NIl MPOBEIACHUS HCCIEAOBAaHUN U peaTu3aluu

POEKTOB ((POHIBI, TOCYIAPCTBEHHBIE CTPYKTYPHI U JIp. ).

Yuawuecsa nayuamcea:

® [UJIAaHUPOBAaTh U BBINOJHATH Yy4yeOHOE HCCIENOBAaHUE U YYEOHBIN MPOEKT, HCIONb3Ys
o0opyaoBaHUe, MOJENIN, METOIbI U IPUEMBI, aJIEKBaTHBIE HCCIIeTyeMO podieme;

e BBIOMPATH U UCIOIB30BATh METO/IbI, PEJICBAHTHBIE paccCMaTpUBaeMOil Mpobieme;

® pacro3HaBaThb M CTaBUTh BOIPOCHI, OTBETHI HAa KOTOPbIE MOTYT OBbITh MOJYYEHBI MYTEM
HAYYHOTO HCCIICJIOBAHMSI, OTOMPATh aJIEKBATHBIE METOJbI MCCICAOBAaHMS, (POPMYIUPOBATH
BBITEKAIOIINE U3 UCCIICI0BAHUS BBIBOIBI;

® ICIOJIb30BAaTh TAKHE MAaTEeMATUYECKUE METOAbI U MPUEMBI, KaK adCTpaKlMs U HaeaIn3aius,
JIOKa3aTelIbCTBO, JI0KA3aTeIbCTBO OT MPOTUBHOTO, JIOKA3aTelIbCTBO 110  AHAJOTHH,
OTPOBEPIKEHUE, KOHTPIPUMEP, UHTYKTUBHBIEC U JACTyKTUBHBIC PAaCcCyKJICHUS, TOCTPOCHUE U
WCIIOJTHEHHUE aJITOPUTMA;

® HCIOJIB30BaTh TaKWE €CTECTBEHHO — HAy4YHBIE METOABl M TPHEMBI, KaK HaOJOJICHUE,
MOCTAaHOBKAa  MPOOJEMBI,  BBIABI)KEHHE  «XOpOLIEH  THUIMOTE3bD»,  AKCIEPHUMEHT,
MOJICIIMPOBAHKE, UCIIOJIH30BAHNE MATEMaTHUECKUX MOJIENIEH, TEOPETHIeCKOe 00OCHOBAHUE,
YCTaHOBJICHHE IPAHULl IPUMEHUMOCTH MO/IENIN/TEOPUH;

® ICIOJIb30BaTh HEKOTOPHIE METOJbI MOJyYeHHUs 3HAHHWM, XapaKTepHbIE AJIS COIUAIBHBIX H
UCTOPUYECKMX HAyK: TIOCTAHOBKA IPOOJIEMBI, OIPOCHL, ONHCAHUE, CPaBHHUTEIHHOE
UCTOPUYECKOE ONHUCaHHe, OObSICHEHHWE, WCIOIb30BaHUE CTAaTHUCTHMYECKUX JJAHHBIX,
UHTepIpeTanus (HpaxkTos;

® SICHO, JIOTMYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOIB30BaTh S3BIKOBBIC CPEICTBA,
aZieKkBaTHBIE 00CyX1aeMoii mpobieme;

e omMyaTh GaKTHl OT CYXJACHUN, MHEHUH U OIICHOK, KPUTHUYECKH OTHOCUTHCS K CYKICHUSM,
MHEHUSIM, OlIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMS,

® BHJETh U KOMMEHTHPOBATh CBSI3b HAYYHOT'O 3HAHUA W IIEHHOCTHBIX YCTAaHOBOK, MOPATbHBIX
CYXKJICHUH MPH TOTYUYSHHUH, PACTIPOCTPAHCHUH W TPUMEHEHUN HAyYHOTO 3HAHMUS.

Yuawuecsa nonyuam eozmooscnocmos Hayuumocs:

® CaMOCTOSTEIHHO 33 lyMbIBaTh, IJIAHUPOBATH M BBITOJHSITH YIeOHOE HCCIIeI0BaHNE, YUCOHBIN
U COLIMATIbHBINA TTPOEKT;

® ICIIOJIB30BATh JOTAAKY, 03apPEHUE, HHTYHUIIHUIO;

® CMOJIB30BAaTh TaKHE€ MaTeMAaTHMYECKWe METOAbl W TPUEMBI, KaKk TMepedop IJIOTUYECKUX
BO3MOXKHOCTEH, MAaTEMaTHIECKOE MOJICITNPOBAHIC;

® HCIIOJIB30BAaTh TaKWe €CTECTBEHHO — HAyYHBIC METOJBI M MPUEMBI, KaKk a0CTparupoBaHUE OT
MPUBXOISIINX (PAKTOPOB, MPOBEPKA HA COBMECTUMOCTD C JAPYTHMMH U3BECTHBIMH (aKTaMHU;

® HCIIOJIB30BaTh HEKOTOPHIE METOJbI TOJYyYCHHUs 3HAHWHA, XapaKTEPHBIC IS COIUAIBHBIX H
UCTOPUYECKHX HAYK: aHKETHPOBAHUE, MOJICTUPOBAHNE, IIOMCK UCTOPUIECKIX 00Pa3IloB;

® CMOJIB30BaTh HEKOTOpPbIE TMPUEMBI XYJOKECTBEHHOTO TO3HAHUSA MHUpA: IEIOCTHOE
oTtoOpakeHHEe MHUpa, OOpa3HOCTh, XYJIOXKECTBEHHBIH BBIMBICEN, OPTaHUYECKOE EIHHCTBO
0011ero, 0COOEHHOTO (THMUYHOTO) U €IUHIYHOTO, OPUTHHAILHOCTD;



® [[CJICHANPABICHHO M OCO3HAHHO pa3BUBAaTh CBOM KOMMYHHKATUBHBIE CIOCOOHOCTH,
OCBaMBaTh HOBBIE SI3BIKOBBIE CPELICTBA;
® 0CO3HAaBaThb CBOK OTBETCTBEHHOCTb 3a JOCTOBEPHOCTH IIOJYYEHHBIX 3HAHUH, 38 KaueCTBO
BBIIIOJIHEHHOTO IIPOCKTA.
COJAEPKAHUE KYPCA

AJI'EBPAMYECKUE BBIPAXKEHU A

BeipakeHue ¢ nepeMeHHbIMH. 3HAYE€HUE BBIPAKEHUS C NEPEMEHHBIMU. J[OmMycTUMBIE 3HaUYECHUE
nepeMeHHbIX. ToxaecTBo. TokaecTBeHHBbIE MpeoOpa3oBaHUsl aNreOpanvecKux BBIPAKCHHIA.
Jloka3aTesbCcTBO TOXKAECTB.

Crenenb ¢ HaTypaJbHBIM IIOKa3areneM U €€ cBoicTBa. OpHowieHbl. OQHOWIEH CTaHIApTHOIO
Bujga. CreneHp opHowileHa. MHorouneHsl. MHorouneH crasaaptHoro Buga. (CreneHb
MHoOrouiaeHa. Cl0OXeHHE, BBIYUTAHHE M YMHO)KCHHE MHOTIOWICHOB. DOpPMYyJIbl COKPAILEHHOTO
YMHOKEHUS: KBaIpaT CyMMBbI U KBaJIpaT pa3HOCTHU JBYX BBIPAKEHUH, IPOU3BEICHUE PA3HOCTU U
CYMMBI JIByX BbIpaKeHMH. PaznokeHHe MHOrowieHOB Ha MHOXXWUTENU. BbiHeceHue obiuero
MHOKHUTENS 3a CKOOKH. MeTo rpynnupoBku. PazHOCTh KBaspaToB ABYX BblpakeHui. CymMma u
pasHOCTh KyOOB JBYX BbIpakeHMH. KBaapaThbiil TpéxuneH. KopeHb kBaapaTHOro TpéxuiieHa.
CaolicTBa KBaJIpaTHOrO TpéxuiaeHa. Pa3noxeHne kBapaTHOro TpEXWIEHa HA MHOXKUTEIH.

Panmonaneubie BoipaskeHus. Llenbie Beipaxkenus. [[poOHbie BbipaxkeHus. PanmonanbHas ApoOb.
OcCHOBHOE CBOWMCTBO panuoHaIbHON NpoOu. CrokeHue, BHIYUTAHUE, YMHOXEHUE U JICJICHUE
paloHanIbHBIX Apobeil. Bo3BergeHuwe panuoHaNbHON JpoOM B CTemeHb. TOXKIEeCTBEHHBIE
npeoOpa3oBaHusl palluOHATBHBIX BhIpakeHU. CTENEeHb C IIeJIBIM TTOKa3aTesieM U €€ CBOMCTBA.

KBanpatHsie kopHU. ApudMETHUECKUI KBAaAPATHBI KOPEHb M €r0 CBOMCTBA. TOXIECTBEHHBIE
npeoOpa30BaHus BBIPAKEHHUH, COAECPIKAIMX KBAJAPAaTHbIE KOPHH.

YPABHEHUA

VYpaBHeHnue ¢ oaHoil nepeMeHHOU. KopeHb ypaBHeHMs. PaBHOcubHBIE ypaBHeHHUs. CBOMCTBa
YpaBHEHUN C OJIHOW TEPEMEHHOW. YpPaBHEHHE KaK MaTeMaTH4yecKas MOJIENb PpPEabHOMN
CUTYaLlH.

JIuneiinoe ypaBHenue. KBagpatHoe ypaBHeHne. @opmyia KOpHEH KBaJIpaTHOIO ypaBHEHUS.
Teopema Buera. PanmonaibHble ypaBHEHHs. Penienue palnoHalbHbIX YPaBHEHUN, CBOIAIIUXCS
K JIMHEHHBIM WU K KBaJpAaTHBIM YpaBHEHUSAM. PellleHHe TEKCTOBBIX 3aJad C ITOMOILBIO
palrOHAIbHBIX YPAaBHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHHS ¢ ABYMsI mepeMeHHbIMH. JIuHeitHoe
ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk.

CucreMbl ypaBHEHUH C JByMS IMepeMeHHbIMU. ['paduyeckuil MeTOJl pEIIeHHUS CHCTEMBbI
YpPaBHEHUN C JABYMs I[IEpEMEHHbIMU. PelieHue CUCTeM yYpaBHEHHMU METOIOM IIOJACTaHOBKU U
cnoxkeHus. Cucrema AByX ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHON CUTYAlMH.

HEPABEHCTBA

UYucroBble HEpaBeHCTBA M WX CBOMCTBA. CJIOKEHWE M YMHOXEHHE YHCIOBBIX HEPABEHCTB.
OuenuBanue 3HadyeHMsI BblpakeHus. HepaBeHCTBO ¢ onHOM mnepemeHHOW. PaBHOCMIIBbHBIE
HepaBeHCTBA. UuCIOBbIE NPOMEXKYTKU. JIMHEHHBIE M KBaJApPAaTHBIE HEPABEHCTBA C OJHOU
nepeMeHHO. CHUCTEMbI HEPABEHCTB C OJJHOW NIEPEMEHHOM.



YMCJIOBBIE MHOXECTBA

MuoxectBo U ero anemeHThl. CrnocoObl 3amaHus MHOecTB. PaBHbie MHOxecTBa. Ilycroe
MHOecTBO. IlommHOxecTBo. Omnepanuu HaJg MHOXecTBamM. MiumrocTpauusi COOTHOLIEHUMN
MEXJly MHOXECTBAaMHM C IIOMOLIbIO Juarpamm Oiliepa. MHOKeCTBa HaTypaJlbHBIX, LIEJIBIX,
palMoHalIbHBIX 4YMcen. PanuoHanpHOe uyMciao Kak ApoOb Buaa m/n, rae m,n N, U Kak
OeckoHeuyHas nepuoanyeckas Apods. [IpencraBinenune o6 uppanroHaIbHOM uncie. MHOXECTBO
neiictBuTenbHbIX unced. [IpencraBineHue OEHCTBUTENBHOTO 4MCIa B BHAE OECKOHEYHOM
HEMEePUOIMYECKON JecaTuUYHON npobu. CpaBHEHHE ACHCTBUTEIBHBIX uuced. CBs3b MEXIy
mHOXxecTBamu N, Z, Q,R.

OYHKINN

YHMCJIOBBIE ®YHKIINN

QOyHKIMOHAIBHBIE 3aBHCUMOCTH MEXAy BennunHamu. l[lonstne ¢ynkuun. DyHKIUS Kak
MaTeMaTHuYecKasi MOJAENb peanbHoro mporecca. OOmacTh omnpeaeneHus W 00JacTh 3HAYCHUS
bynkun. Crnoco6sl 3amanus ¢pyHkiuu. I'paduk pynkuuu. [Tocrpoenue rpadukoB GyHKIHA C
nomolbio mpeodpazoBanuit puryp. Hymu gpynkuuu. [IpomexxyTku 3HAaKOMOCTOSHCTBA (DYHKIIUU.
[TpoMexyTku Bo3pacTaHus U yObIBaHUS (DYHKIUH.

Jluneitnas QyHKIMs, oOpaTHas MPONOPLUOHAIBLHOCTD, KBaJpaTHuHas QyHKIMs, QYHKIUA y = /X
, IX CBOWCTBA U TPaUKH.

UYHMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU

[TonsTre yucnoBoil mocnenoBaTenbHOCTH. KoHeuHble M OECKOHEUYHBIE MOCIIEI0BATEIHLHOCTH.
CnocoObl 3a7aHusl MOCIHEAOBATEIbHOCTU. ApH(MeTHUecKass M T€OMETpUYECKasi MPOTPECCUU.
CaolicTBa 4JIeHOB apu(PMETUUYECKON M reoMeTpudecKor mporpeccuil. @opmyssl 001Iero 4ieHa
apuMeTHuecKoil M reoMeTpuueckoil mporpeccuil. @opMynbl CyMMbl Nh- TEPBBIX YJICHOB
apudmernueckoil M reomerpuyeckoi mnporpeccuil. Cymma OECKOHEYHOW TIe€OMETpPHUYECKOMN
nporpeccu, y Kotopoi . IlpencraBneHue MNEpUOAMYECKON IECATUYHOM JpoOM B BHIIE
OOBIKHOBEHHOM ApOOH.

SJIEMEHTHI [TPUKJIA JHOM MATEMATHUKU

Marematnueckoe Mozaenuposanue. lIponeHTtHble pacd€rsl. DopMyna CIOXKHBIX NPOLEHTOB.
[TpubnnxEnnble BbIUMCICHUS. AOCOMIOTHasE W OTHOCUTENbHass mNorpemHocTd. OCHOBHbBIE
npaBUiIa KoMOMHATOpHKH. YacToTa M BEpOATHOCTh clydyailHoro coObitus. Kiaccudeckoe
onpezaeneHue BeposTHOocTH. HawanbHble cBeneHus o craructuke. lIpencraBieHue NaHHBIX B
BU/JIE TaOJIHI], KPYTOBBIX U CTOJIOYATHIX AUarpamm, rpagukoB. CTaTUCTUUECKHE XapaKTEPUCTUKU
COBOKYITHOCTH JJaHHBIX: CpEIHEE 3HAUEHHUE, MO/Ia, pa3Max, Me/IhaHa BEIOOPKH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

3apoxkaeHue anreOpbl: KHUTa O BOCCTAHOBJIEHMM W TPOTHBOINOCTaBICHUH Myxammesna aib-
Xopesmu. Mcropust popMupoBaHUs MaTEMaTHUECKOTO si3bIka. Kak 3apoaunace uaes KOOpaAUHaT.
OTKpbITHE UPPALMOHATIBHOCTU. M3 HCTOpUM BOSHUKHOBEHHS (DOpMYJ JUIsl PELICHUs] YpaBHEHUI
3-it m 4-ii creneneit. Mcropuss pa3Butus moHsATHS ¢yHkuumu. Kak 3apoxmnack Teopus
BeposTHOcTei. Yucna dubonauun. 3amava JI. IMuzanckoro (Pubonayuu) o kponmkax. U3
UCTOPUU Pa3BUTHs MOHATHS CUYETHOCTH MHOXecTBa. O mpobiiemax, CBA3aHHBIX C MPOCTBIMHU
yucinamu. M3o00peTeHne MeToja KOOPAMHAT, MO3BOJIAIOIIETO MEPEBOJUTh T€OMETPHUYECKHE
00BeKkThI Ha A3bIK anreOpsl. P. Jlekapt u I1. ®epma. [Iprmepsl pa3andHbIX CUCTEM KOOPAMHAT Ha
mockoct. 3amada Jleonapao Iluzanckoro (dubonayum) o kponmkax, yucia DuboHAUUH.
3anaya o maxmaTHOU Aocke. VICTOKM Teopuu BEpOSTHOCTEH: CTpaxoBOE JIe10, a3apTHHIE UTPHI.
II. ®epma u b. Ilackans. S. bepuynmu. A. H. Konmoropos. Ot 3emieMepusi K T€OMETPHUHN.



[Tudarop m ero mkoma. Panec. Apxumen. IloctpoeHue NPaBUIBHBIX MHOTOYTOJIHHUKOB.
Tpuceknus yrina. Kagpatypa kpyra. YnBoenue kyOa. Mcropust uncna m. 3010TO€ CEUEHHeE.
«Hauama» Epxnmpna. JI. Ditnep. H. U. JlobaueBckuii. Mcropus nsitoro mocrynara. M3o0perenue
METO/1a KOOPAMHAT, MTO3BOJISIOLIETO MEPEBOAUTH T€OMETPUUYECKHE OOBEKTHI Ha S3bIK anreopsl. P.
Hexapr u I1. ®epma. [Ipumepsl pa3anyHbIX CUCTEM KOOPIUHAT HA IJIOCKOCTH.

JI. ®. Marnuukuii. I1. JI. YeOpmmeB. H. W. JloGauerckmii. B. f. Bynsxosckmii. A. H.
Koamoropos. Eskinn. ®@. Buer. I1. ®epma. P. [ekapr. H. Tapranes. JI. Kapmano. H. AGens. b.
[Tackane. JI. ITuzanckuii. K. T'aycc. I'. Kanrtop. JI. Dinep. 0. B. Matusacesuu. XK. JI. @.
beprpan. [Tudarop. 3. bey.

I'EOMETPUYECKHUE OUT'YPBI

[Tpsimble u yrasl. Touka, npsmas, II0CKOCTb. OTpe3ok, ayd. Yrou. Bunsl yrios. BepTukanbabie
U cMexHble yribl. buccekrpuca yrna. IlapaiienbHble U IepeceKarolUecs: IpsMbIE.
[lepniengukynsipHbie npsimble. Teopembl 0 MapasieIbHOCTH U MEPHEHANKYISIPHOCTH MPSMBIX.
[lepnenaukynssp ¥ HakiIOHHasgs K npsAMod. CepeAVHHBIM NEPHEHIUKYISAP K OTPE3KY.
['eomeTpuyeckoe mecto ToueK. CBOWCTBA OMCCEKTPHUCHI YIJIa U CEPEIUHHOTO MEePIEHANKYISpa K
otpe3ky. TpeyronbHuK. BbicoTa, Meamwana, OuCCeKTpuca, CpeIHSAS JIMHUSA TPEYToJbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA M MPHU3HAKU PAaBHOOEIPEHHOTO
TpeyroiapbHuka. Ilpu3Haku  paBeHCTBa  TpeyrojibHUKOB. HepaBeHCTBO  TpeyroJjbHUKA.
CooTHOIIEHHsST MEXAYy CTOPOHAMM U yriamu TpeyrojibHuka. CyMMa YIJoB TPEYroJbHUKA.
Buemnaue yriel tpeyronpauka. Teopema ®@aneca. [logodue TpeyronsHukoB. [Ipu3znaku mogoous
TpeyroiabHukoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTpPOro YyrIJa
MPsIMOYTOJIBHOTO TpeyroibHuKa 1 yrioB oT 0 qo 180°; nmpuBenenue Kk octpomy yriy. Pemenue
NPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMylbl,
CBA3BIBAIOIIME CHHYC, KOCHUHYC, TAaHI'€HC, KOTAaHI€HC OJHOTO M TOro ke yria. Pemenue
TPEYroJbHUKOB: TEOPEMA KOCUHYCOB U TEOpEMa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.
YerbipéxyronpHuk. [lapannenorpamm, ero cpoiictBa U mnpusHaku. IIpsMoyrosnbHHK, KBajpar,
poMO, uX CBOMCTBAa M MNpU3HAKU. Tpamenus, cpenHss JUHUS Tpaneuud. MHOTIOyroJIbHUK.
Boimykisle  MHOroyrojspHukd. CyMMa yrjioB BBIIYKJIOTO MHOTIOyTroslbHHMKA. [IpaBuibHBIE
MHOroyroiaspHUku. OKpyx)HOCTh U Kpyr. Jlyra, xopna. Cekrop, cermeHT. LleHTpanbHbIi yrod,
BIIMCAHHBIM yroji, BeJWYMHA BIHCAHHOTO Yyria. B3auMHoe pacnosiokeHue npsMod u
OKPYXHOCTH, JIBYX OKpy>KHOCTed. KacarenbHass M cekymiass K OKpPYXKHOCTH, UX CBOMWCTBA.
BnycaHHble M ONHMCaHHBIE MHOTOYTOJIBHMKH. OKpY>KHOCTb, BIHMCAHHAs B TPEYTOJbHUK, U
OKPYXHOCTb, OIIMCAaHHAas OKOJIO TPEYroJIbHUKA. BHMCcaHHBIE M ONHCAaHHBIE OKPYKHOCTU
IpPaBUIBHOTO MHOTroyroipHuka. I'eomerpuueckue mnpeoOpasoBanus. [loHATHe o paBeHCTBe
¢uryp. IloHarue o ABMXKEHUHU: OceBas U LEHTpalibHas CUMMETPHH, MapajlielbHbI MepeHoc,
noBopot. [loHstre o momobum ¢uryp u romoreTuu. [locTpoeHHs C MOMOIIBIO IUPKYJIS U
nuHelku. OCHOBHBIE 3371a4M Ha IOCTPOCHHE: JEIEHHE OTPE3Ka MONOJaM; MOCTPOEHHUE YIIa,
paBHOTO  JIaHHOMY; TIIOCTPOEHHE TpEyrojibHWKa 1O TpEM CTOpPOHAM; IOCTPOEHHUE
NEepIEHINKYIApa K MPsAMON; MOCTPOCHHE OMCCEKTPUCHI yTia; JelIeHHe OTpe3Ka Ha N PaBHBIX
yacteld. Pemenue 3amau Ha BBIYMCIEHME, J10KA3aTE€IbCTBO M IOCTPOCHHUE C MCIOJIb30BAHUEM
CBOWCTB M3yUYEHHBIX UTYP.

N3MEPEHUE '’EOMETPUYECKMX BEJIMYMH

Jnuna otpe3ka. PaccrosHme ot TOoukM 10 npsamoil. PaccrosHume mexay mnapasuielbHbIMA
npsimbiMu.  [lepumerp MHoOroyronbHuka. JlIMHA OKPYXKHOCTH, YHCIO T; JJIMHA JyTU
OKpyXHOCTU. ['pamycHast Mepa yria, COOTBETCTBHE MEX]y BEJIMYHMHOW LIEHTPAJIBHOTO YIJa U
JUIMHON Ayru oOkpyxkHOCTH. lloHaTue miomanu miockux ¢uryp. PaBHOcocTaBieHHBbIE U



paBHOBenukue  gurypbl. Ilmomans  mpsmoyronbHuka. I[lmomamum — mapasienorpamma,
TpeyrojibHuKa U Tpaneuuu. Ilnomane MHOoroyronbHuka. [lnomanes kpyra v miomaab CEKTopa.
CooTHolleHHe MEXIY IUIOMAASIMH TMOA0OHBIX ¢uryp. Pemenue 3amad Ha BBIYHCICHHE U
JIOKA3aTEeNbCTBO C HCIIOb30BAHUEM U3YYCHHBIX (POpPMYII.
KOOPINHATBI
VYpaBHenue npsmoir. KoopaunaTel cepenunbl oTpe3ka. DopMmyna pacCTOSTHUS MEXKIY JIBYMs
TOYKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.
BEKTOPbI
Jnuna (Moxynb) BekTopa. PaBenctBo BekTopoB. Komnmumueapusie Bektopbl. KoopauHaTs
BEKTOpa. YMHOXXCHHE BEKTOpa Ha 4YHMCIIO, CyMMa BEKTOPOB, PA3JI0KEHHE BEKTOpPA IO IBYM
HEKOJUTMHEapHbIM BekTopaM. CKaIsipHOE MPOU3BE/ICHUE BEKTOPOB.
TEOPETHUKO-MHOXXECTBEHHBIN ITOHATUA
MHOX€eCTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE€ MHOMKECTB IMEPEUYHCIECHUEM 3JIEMEHTOB,
XapaKTepucTHUecKuM cBoicTBOM. [lonmMHOkecTBO. OOBeAHEHHE U TIEPEeCeUCHNE MHOKECTB.
OJIEMEHTBI JIOI'MKHU
Onpenenenne. AkcuoMbl U Teopembl. JlokazatenbcTBo. Jl0Ka3aTeNbCTBO OT MPOTUBHOIO.
Teopema, oOpatHas nannoil. Ilpumep u xoHTprpumep. IloHsATHE O pPaBHOCHUIBHOCTH,
CJIEIOBaHUM, YHOTPEOJIEHUE JIOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM M TOJIBKO B TOM Clly4ae,
JJOTMYCCKUEC CBA3KHU U, UJIN.

BocnuthiBaomuii 1 pa3BMBaONIUil OTEHINAT Y4eOHOT0 mpeaMeTa.

O6yqu1/Ie MaTEMAaTUKN IIaéT BO3MOXHOCTb HIKOJbHUKAM HAYYUTHCA IIJIAHUPOBATH CBOIO
JEATEIbHOCTh, KPUTUYECKHU OLIEHMBATh CBOK JAESTENbHOCTb, NPUHUMATh CaMOCTOSTEJIbHbIC
pellleHus, OTCTauBaTh CBOM B3TJISAbI U yOCKICHUS.

B mpouecce m3ydyeHuss MaTEMaTHKHU IIKOJBbHUKM y4daTcsl M3jaraTb CBOM MBICIM SICHO U
MCYEPIBIBAOIIE, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBIMOIHEHUS MaTeMaTHYEeCKHX
3aIliCel, IPU ITOM HCIOJIb30BAHUE MATEMATUUYECKOTO A3bIKA MO3BOJIAET PAa3BUBATh Yy YUYaIlUXCSA
I'PaMOTHYIO YCTHYIO U IIMCbMEHHYIO PEYb.

3HAKOMCTBO C HMCTOpPHEH pa3BUTHS MaTeMaTHKH Kak Hayku (OpPMHUPYET y ydaluxcs
MNpEaACTaBJICHUA O MATEMATHUKE KaK 4aCTHU 06H1€‘I€J'IOBG‘~IGCKOI>1 KYJbTYPBI.

3HauNTEIbHOE BHUMAHNE B M3JIOKECHUU TEOPETHUYECKOTO0 MaTepHajia Kypca yIeseTcsl ero
MOTHUBAIMH, PACKPBITUIO CYTH OCHOBHBIX NMOHATUH, Wiel, MeTonoB. OO0ydeHHne MOCTPOECHO Ha
06aze TeOopHHM pPA3BHUBAIOIIETO OOY4YeHHS, YTO JOCTHraeTcsi OCOOCHHOCTSAMH W3JI0KEHHS
TEOPETUYECKOr0 MaTepuasia U yNpaXHEHUSIMH Ha CPaBHEHME, aHAJIM3, BBIAEJIEHHUE IJIABHOTO,
YCTaHOBJIEHHE  CBsA3€H, Kiaccupukauuio, o0ob0menne u  cucremaruzanuio. Ocobo
aKLEHTUPYETCs COEePIKATEIbHOE PACKPBITHE MAaTEMATHYECKUX TOHATHH, TOJKOBAaHUE CYIIHOCTH
MAaTEMATUYCCKUX METOAOB U o0jacTi HuX IMPUMCHCHUA, ACMOHCTpaAlnA BO3MOYKHOCTEH
NPUMEHEHHs TEOPETUYECKUX 3HAHWH Ul peleHHs 3a]lau MPUKIATHOTO XapaKkTepa, HalmpuMmep,
pPEIICHUE TCKCTOBBIX 3aaa4d, ACHCKHBIC W TIPOUCHTHBIC PACUCTBI, YMCHHEC I10JIb30BATHCA
KOJINYECTBEHHON HH(OpMaIiei, mpeJcTaBIeHHON B pa3iW4HbIX (opMax, YMEHHE «UUTaTb»
rpapuxn. Oco3HaHHWE OOIIEro, CYHIECTBEHHOTO SBISIETCS OCHOBHOM 0a30i Al perlIeHus
yrnpaxHeHu. BakHO MPUBOAUTH JeTalbHbIE MOSICHEHUS K PELICHUIO TUIOBBIX YMPAKHEHUH.
OTUM PACKpPBIBACTCA CYTh METOJZA, TOAXO04a, MPpEAIaracTCsa aJJrOpuTM UJIW 3BPHUCTUYCCKAA CXEMa
pelLeHHs yIpaKHEHUH ONpeIeICeHHOr0 TUIIA.

MexknpeaMeTHbIe CBSI3H Y4eOHOr0 Kypca.

Co3HaTenbHOE OBIIAJICHUE YYallUMHCS CHCTEMOW MaTeMaTH4YeCKUX 3HAHUM M yMEHH
H606XOHI/IMO B HOBCGJIHGBHO?I KNU3HU JJIA U3YUCHHUSA CMEKHBIX JUCHUINIMH W IPOAOJIKCHUSA
obpazoBaHusi. Maremarudeckass TIOATOTOBKAa HeoOXoaWma JUIsli TOHMMAaHWs TPUHIIATIOB
YCTPONCTBA M MCIIOJIB30BaHHUS COBPEMEHHON TEXHHKH, BOCHPUSATHS HAYYHBIX U TEXHHUUECKUX



NMOHATHUN W uled. MaremaTuka SBISETCS A3BIKOM HayKu M TeXHHKA. C €€ mnoMOIIbIo
MOI[GJII/IpYIOTCH nu I/I3y‘-IaIOTCSI SABJICHUA U Hpoueccm, HpOI/ICXOI[HH_[I/Ie B npnpoz[e. MaTeMaTI/IKa
SBJISICTCSI OJHUM M3 OIOPHBIX IMPEIMETOB OCHOBHOHM IIKOJIBI: OHA OOECIEYMBACT HM3yYCHHE
JpYrux IUCLMIUIMH. B mepByro odepenpb 3TO OTHOCHUTCA K IPEeAMETaM €CTECTBEHHO-HAy4HOIO
[IMKJIa, B YACTHOCTH K (pu3uKe. Pa3BUTHE JOTMYECKOTO MBIIUICHHS Y4YalIuXcsl MpU 0O0ydeHUH
MaTeMaTUuKNu CHOCO6CTByeT yCBOGHI/IIO HpGI[MeTOB I YMaHI/ITapHOI‘O IIUKJIa



TEMATHYECKOE INTAHUPOBAHMUE

MaremaTtuka (aaredpa, reomerpus). 7 kiaacc. 175 yacoB B roa

Ha3zBanue tembl KonnyectBo | XapakTepHCcTHKa OCHOBHBIX BUJIOB JI€ATEILHOCTH ConeprxaHue BOCIIUTATEIbHOIO IOTEHIIMANA ypOKa
4acoB y4€HHUKa (Ha YpOBHE y4eOHBIX AEHCTBUI)

Jluneiinoe 15 yacoB Pacrio3HaBaTh 4MCIIOBBIE BBIPAKEHHSI U BBIPAKEHUS C BocnuteiBaercs

YPaBHEHUE C OTHOM IIEPEMEHHBIMHY, JINHEWHbIC ypaBHeHUS. [[puBoIUTh

nepeMeHHoM HPUMEPLI BBIPAKEHUH ¢ IIEPEMEHHBIMU, JTHHEHHBIX YBKCHHC K JIMTHOCTH, OTHOIICHMS K MATCMaTHKE

ypaBHeHUH. COCTaBIISITh BHIPAKEHUE C IEPEMEHHBIMU
10 YCJIOBHIO 3aJ1aui. BeInonHATh peobpa3zoBaHus
BBIPAKEHUI: IPUBOAUTD [10I00HBIE ClIaraeMble,
packpbiBaTh CKOOKH. HaxoauTh 3HaueHHEe BBIpaXKEHUS C
MIEPEMEHHBIMU NPH 33JJaHHBIX 3HAUECHUSAX TE€PEMEHHBIX.
KnaccugumupoBars anreOpanyecke BbIpaxKeHUsI.
OnuceIBaTh LEbIE BBIPAKEHHUS.

@OopMyIMpPOBATH OIIPEACICHUE TUHENHOTO YPABHEHUS.
Pemiate nuHeiHOe ypaBHeHHE B 00111eM BUJIE.
NHTepnpeTupoBaTh ypaBHEHHE KaK MaTEMAaTHYECKYO
MOJIENb peanbHOU cuTyauu. OnKuChIBaTh CXEMY
pelnieHust TEKCTOBOM 3a]1a4M, IPUMEHSTh €€ IS
peuieHus 3a1a4y

KaK K 4aCTHu O6H.I€‘I€J'IOB€‘I€CKOI71 KYJbTYPBbI;
IMOHUMAHHEC 3HAYNMOCTU MAaTCMATHUKH IJI1 HAYYHO-
TCXHHUYCCKOI'O ITporpecca; Ha6op BOJICBBIX Ka4C€CTB,
KOMMYHI/IK216€JIBHOCTI); OTBCTCTBCHHOCTbD,

poccuiickast rpakaaHcKas WUJICHTUYHOCT:
NaTpuoTU3Ma, YBaK€HUsS K (OTEUYecTBY, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX Y4YEHBIX B pPa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO;

TOTOBHOCTh U  CIOCOOHOCTh OOyYaromMXcs K
CaMOpPa3BUTHUIO M C€aMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIIMH K 00yUYEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTD OCO3HAHHOT'O BBIOOpaA u
IIOCTPOEHUS JIENIN: (92017 WHIUBUYaTbHON
TpaeKkTopuu o0pa3oBaHMs Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuit u npodecCHoHATBEHBIX
MPEANOYTEHUN c Y4€TOM YCTOMYNBBIX
MO3HABATENbHBIX HMHTEPECOB, a TAaKXKE HAa OCHOBE
(hopMHUPOBaHUS  YBAKUTEIHHOTO OTHOMICHUS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MTPOLIECC U PE3YIIbTAT
y4e0HOI U MaTeMaTUYECKOH JIeATEIHbHOCTH;
KPUTHUYHOCTH MBIIJICHUS], UHULIUATUBBI,




HaXOoA4YWBOCTH, AKTUBHOCTHU IIPU PCUHICHUN
MaAaTCMAaTHYCCKUX 3a1a4.

[esble BbIpaKeHUs

52 yaca

DopMyITUPOBATH:

OIIPEEIICHUS: TOKAESCTBEHHO PaBHBIX BBIPAKCHUI,
TOXIACCTBA, CTCIICHU C HATYpPAJIbHBIM ITOKAa3aTCJICM,
OJTHOYIEHA, CTAHAAPTHOTO BHJIA OJHOUICHA,

KO3 pHIHEeHTa OTHOWICHA, CTETICHN OJHOUJICHA,
MHOTO4YIEHa, CTENICH! MHOTOUJICHA;

CBOICTBA: CTCIICHHU C HaTypaJIbHBIM I1OKa3aTCJICM,
3HaKa CTCIICHU,

IIpaBHJia: 1O0Ka3aTCJIbCTBA TOXACCTB, YMHOXCHUS
OAHOYWICHA HAa MHOT'OYJICH, YMHOXCHHA MHOT'OYJICHOB.

JIoka3bIBaTh CBOWMCTBA CTENIEHU C HATYPaJIbHBIM
nokaszaresieM. 3aluchbIBaTh U JJOKa3bIBaTh (POPMYIIBI:
MIPOU3BEICHUS] CYMMBI ¥ Pa3HOCTH JIBYX BBIPAKEHUM,
Pa3HOCTH KBaJpaTOB [BYX BBIpAXXCHUH, KBaapaTa
CYMMBI U KBaJJpaTa pa3HOCTHU JBYX BBIPA)KEHUHN, CYMMBI
KyOOB M pa3HOCTH KyOOB JIBYX BbIpa)KEHUH.

BoruncnsaTe 3HaueHHE BHIPAKEHHUH C TIEPEMEHHBIMHU.
[TpuMeHsTH CBOICTBA CTETIEHU JUIsI TpeoOpa3oBaHus
BbIpaK€HUI. BBINMOIHATE YMHOXKEHHE OJTHOWIEHOB U
BO3BEJIEHUE OJJHOWIEHA B cTeneHb. [IpuBoanuts
OJIHOYJIEH K CTaHJAapTHOMY BUJY. 3allHChIBATh
MHOT'OYJIEH B CTAaHJAPTHOM BHUJIE, ONPEAEIATH CTENEHb
MHorouseHa. [Ipeo6pa3oBbIBaTh IpOU3BEICHNE
OJIHOYJIEHA U MHOT'OYJIEHA; CyMMBI, Pa3HOCTH,
MIPOU3BEICHHUS IBYX MHOTO4JIEHOB B MHOTI'OUJIEH.
BbINOJHATE pa3iiokeHHEe MHOTOUIEHA HA MHOYKUTENN

BocnuteiBaercs

YBaKCHHUC K IMYHOCTU,; OTHOIICHHA K MATCMAaTUKE
KaK K 4aCTHu O6ILI€‘I€JIOBC‘I€CKOI>’I KYJbTYPBbI;
IMOHUMAHHEC 3HAYNMOCTU MAaTCMATHUKH IJI1 HAYYHO-
TCXHHUYCCKOI'O ITporpecca; Ha6op BOJICBBIX Ka4C€CTB,
KOMMYHI/IK216€JIBHOCTI); OTBCTCTBCHHOCTbD,

poccuiickas rpakIaHCKas HJICHTHYHOCTb:
NaTpUOTU3MA, YBaKE€HUSI K OTeuyecTBY, OCO3HAHUSA
BKJIaJla OTCYECTBEHHBIX YYEHBIX B PA3BUTUE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO;

TOTOBHOCTh U CIOCOOHOCTh OOydYaromMxcs K
CaMOpPa3BUTHUIO U C€aMOOOpPA30BaHHIO Ha OCHOBE
MOTHBAIIMH K O0YYECHHIO U TO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO BBIOOpaA i
IIOCTPOEHUS JaTbHEHNIIeH VHIUBULYaIIbHON
TpaeKkTopuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
MUpe npodeccuit u npodeccuoHaNbHBIX
MPEANOYTEHUN c y4€TOM YCTOMYNBBIX
MO3HABATEJbHBIX HHTEPECOB, a TAaK)KE HAa OCHOBE
(hopMHUPOBAHUS  YBAKUTEIHHOTO OTHOIICHUS K
Tpyny;

yYMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3YyIbTAT
y4e0OHOM U MaTeMaTUYECKOH JIeATEbHOCTH;
KPUTUYHOCTH MBIIIJICHUS, THUITUATUBHI,
HaxO0JIYMBOCTH, aKTUBHOCTH NP PELLICHUU
MaTeMaTUYEeCKUX 3a/a4.




cImocoOOM BBEIHECEHMS OOIIEro MHOKHUTEIIS 32 CKOOKH,
CII0CcO00M TPYIITUPOBKH, 1O GOPMYJiaM COKPAIIEHHOTO
YMHOKEHUS U C IPUMCHEHHEM HECKOJIBKUX CITOCOOOB.
Hcnonb30Bath yKkazaHHbIC IPEOOPa30BaHUS B IIPOIIECCE
pelIeHUs ypaBHEHUH, JI0Ka3aTeIbCTBA YTBEPIKICHHUH,
pEIICHUS TEKCTOBBIX 3a71a4

DOyHKIUH

12 yacoB

[IpuBOAUTE IPUMEPHI 3aBUCUMOCTEH MEKTY
BeIMYMHaMU. Pa3nnuate cpean 3aBUCUMOCTEN
(GyHKIIMOHATbHBIE 3aBUCUMOCTH.

OnuceIBaTh MOHATHS: 3aBUCUMON U HE3aBUCUMOM
NEepEMEHHBIX, (YHKIINH, apryMeHTa (QyHKIUH;
crocoObI 3aaHust yHKIMU. POopMyIUPOBATH
oIpeJiesIeHus: 00JIacTH onpeieneHus GyHKINY,
oOacTu 3HaYeHU QyHKIMH, rpadrka QyHKINH,
JTUHEWHOU (PYyHKIMHU, TPAMON IPOMOPLUOHATBHOCTH.

Boraucnare 3HaueHue GyHKIUM 110 3aJaHHOMY
3HauYeHHIo aprymeHTa. CocTaBisTh TaOJIMIIBI 3HAUCHUM
¢ysakuuu. CTpouts rpaguk QyHKIUH, 33 JaHHOM
tabnnyHo. [To rpaduxy dyHkuuu, sBistomencs
MOJIETBIO PEATILHOTO MPOLIECCA, ONIPEEISTh
XapaKTepUCTHKU 3TOro nporecca. CTpouts rpadux
JMHEWHOW (PYHKIMU U MPSIMOM MPOMOPIIUOHAIBHOCTH.
OnuceiBaTh CBOICTBA ATUX (PyHKIUN

BocnuteiBaercs

yBa)K€HHE K JMYHOCTH; OTHOLICHUS K MaTeMaTHKe
KaK K 4acTH 00IIe4eI0BEYECKON KYIbTYPHI;
IOHUMAaHHMEe 3HAYMMOCTU MaTeMaTUKH JUIs HayYHO-
TEXHMUYECKOTO ITporpecca; Habop BOJIEBBIX KaYECTB;
KOMMYHHKa0€IbHOCTb; OTBETCTBEHHOCTb;

poccuiickast rpakaaHckas WJICHTUYHOCT:
NaTpuoTU3Ma, yBakeHUs K (OTedyecTBY, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX Y4YEHBIX B Pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOUIEHHE K YUYCHUIO;

TOTOBHOCTh U CHOCOOHOCTh OOyYaromMXCs K
CaMOpPa3BUTHUIO W C€aMOOOpa3OBaHHWIO Ha OCHOBE
MOTHBAIIMH K O0YUEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTH OCO3HAHHOT'O BBIOOpaA u
IIOCTPOEHUS JIENIN: (211187 VHIUBULYIIbHON
TpaeKkTopuu o0pa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
MHUpe npodeccuit u npodeccuoHaNbHBIX
MPEANOYTEHUN c y4€TOM YCTOMYMBBIX
MO3HABATENbHBIX HMHTEPECOB, a TAaKXKE HAa OCHOBE
(GbopMUpOBaHMSI  YBAKUTEJIBHOIO OTHOIIEHHS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4e0HOM U MaTeMaTUYECKOM JIeATEhHOCTH;




KPUTUIHOCTU MBINIJICHUA, MTHUIIUATHUBLI,
HaxXOqYUMBOCTH, AKTUBHOCTHU ITPHU PCIICHUU
MaTEMAaTHYCCKHUX 3aaay4.

CucreMbl JIUHEHHBIX
YPaBHEHUii ¢ AByMs
nepeMeHHbIMHU

19 yacoB

[IpuBOIUTE IPUMEPBI: YPABHEHUS C IBYMsI
IIEPEMEHHBIMU; JINHEHHOTO YPABHEHHUS C ABYMsI
IIEPEMEHHBIMU; CUCTEMBI IBYX JIMHEHHBIX YPABHEHUI
C ABYMs IIEPEMEHHBIMU; PEAIBHBIX IIPOLIECCOB, IS
KOTOPBIX YPAaBHEHHE C JBYMS [IEPEMEHHBIMU WIH
CUCTEMa YPAaBHEHUH C IBYMs [IEPEMEHHBIMU SABJISIOTCS
MaTE€MaTHYECKUMU MOJIEIISIMH.

OHpG[[GJISITB, ABJIACTCA JIM ITapa YUCCJI pCHICHUEM
AAHHOT'O YpaBHCHUS C IBYMs IICPEMCHHBIMU.

@opMyIHMpOBATH:

ONPEICICHUS: PEIICHNS YPABHEHHUSI C IBYMs
[IEPEMEHHBIMU; YTO 3HAYUT PELINTh YPABHEHUE C
JBYMsI IEpEMEHHBIMU; TpaKa ypaBHEHHUS C ABYMS
[IEPEMEHHBIMU; JTUHEHHOIO YPABHEHHUS C IBYMs
IIEPEMEHHBIMU; PEIICHUS CUCTEMBI YPABHEHUH C IBYMsI
[IEPEMEHHBIMU;

CBOMCTBa ypaBHCHI/Iﬁ C ABYyM: NNICPCMCHHBIMU.

OnuceiBaTh: CBOMCTBA rpauKa JMHEHHOTO YpaBHEHUS
B 3aBUCUMOCTH OT 3Ha4eHUH K03 (PUIIMEHTOB,
rpaduyecKuil METOJ] pEeHIeHHs CUCTEMBI ABYX
YPaBHEHUH C ABYMS NIEPEMEHHBIMU, METOL
IIOJICTAHOBKU U METOJ, CIOKEHUS JJI PEIICHUS
CUCTEMBI JIBYX JIMHEVHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMH.

BocnouteiBaeTrcs

yBa)K€HHE K JMUYHOCTH; OTHOLICHUS K MaTeMaTHKe
KaK K 4acTH 00IIe4eI0BEYECKON KYIbTYPHI;
IOHUMaHHMEe 3HAYMMOCTH MaTeMaTUKH JUIs HayYHO-
TEXHUUYECKOT'0 ITporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHUKa0€IbHOCTb; OTBETCTBEHHOCTb;

poccuiickas rpaXkaaHcKas UJCHTUYHOCTD:
naTpuoTH3Ma, yBakeHHs K OTeuecTBy, OCO3HAHUS
BKJIaZla OTCYECTBEHHBIX YYEHBIX B pa3BUTUE
MHPOBOM HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHHUIO;

TOTOBHOCTh UM  CHOCOOHOCTh OOydYaroIMXcsi K
CaMOpPa3BUTHUI0O M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIMH K O0yUYEHUIO U MI03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BbIOOpa |
TIOCTPOECHUS naJIbHEHUIIIEN VHIUBUy AIbHOMN
TPaeKTOpUHU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpe npodeccuit " npodeccnoHanIbHbIX
MIPEANIOYTEHUN c y4E€TOM YCTOWUYMBBIX
ITO3HABATEJIBHBIX HMHTEPECOB, a TAaK)KE€ HAa OCHOBE
(GbopMHUpPOBaHUSA  YBaKUTENBHOIO OTHOLIEHHUS K
TpYyAy;

YMEHUsI KOHTPOJIIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHON 1 MaTEeMaTUYECKON JeATETbHOCTH;
KPUTUYHOCTH MBIIICHUS, THULIUATUBBI,
HaXOJ4YUBOCTH, AKTUBHOCTH IIPH PEIICHUU
MaTEeMaTHYECKHX 3a/ad.




Ctpouts rpaduk TUHEHHOTO ypaBHEHUS C IBYMS
nepeMeHHbIMU. Pemars cUCTeMbl IBYX JTMHEUHBIX
YPaBHEHUI C ABYMS [IEPEMEHHBIMHU.

Pemartp TeKCTOBBIE 3a1a4H, B KOTOPBIX CUCTEMA JIBYX
JIMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
ABJIAECTCS MATEMAaTUYECKON MOJENBIO PEaIbHOIO
IIpolecca, U NHTEPIPETUPOBATE PE3YIIbTAT PEILICHUS
CUCTEMBI

IIpocreiimmue
reoMeTpu4yecKmue
¢uryps1 u nx
CBOIICTBA

15 gyacoB

[TpuBOAMTH IPUMEPHI TEOMETPUIECKUX (PUTYD.
OnuceiBaTh TOUKY, NPAMYIO0, OTPE30K, JIyd, YTOJl.
DOopMyIMpOBATH:

OIIpEICIICHUS: PABHBIX OTPE3KOB, CEPEINHBI OTPE3KA,
pacCTOsIHUSA MEXAY ABYMs TOYKAMHU, JOIOJIHUTEIbHBIX
JIy4el, pa3BEPHYTOrO yIJa, paBHBIX YIJIOB,
OMCCEKTPUCHI YTIIa, CMEXKHBIX U BEPTHUKAIBHBIX YIJIOB,
MIEPECEKAIOIIMXCA MPSAMBIX, TEPIEHINKYIIAPHBIX
MPSAMBIX, IEPIEHIUKYIIAPA, HAKIIOHHOM, paCCTOSIHUS OT
TOYKH JI0 NPSIMOM;

CBOMCTBA: PaCIOJIOKEHUS TOUEK Ha MPSAMOH,
U3MEpPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
BCPTUKAJIBHBIX YTJIOB, ICPICHANKYIAPHBIX IMPSAMBIX;
OCHOBHO€ CBOMCTBO IIPSIMOA.

Knaccudumuposats yrisl.

JloKa3pIBaTh: TEOPEMBI O TIEPECEKAIOIIMXCS MPSMBIX, O
CBOMCTBAaX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB, O
€IMHCTBEHHOCTH MPSAMOM, NEPHEHIUKYIAPHON TaHHON
(cityyaii, Kkorja ToukKa JISKUT HA JAaHHOU MPSMON ).

BocnuteiBaercs

YBAXKCHHUC K IMYHOCTU; OTHOIICHHA K MAaTEMAaTUKE
KaK K 4aCTHu O6H.IC‘ICJ'IOBC‘ICCKOI>1 KYJBbTYPBbI;
IMOHUMAHWEC 3HAYUMOCTH MaTCMAaTUKU JIs1 HAYyYHO-
TCXHHUYCCKOTO Iporpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMM}’HI/IKa6€J'II)HOCTB; OTBCTCTBCHHOCTbD,

poccuiickas rpaXkaaHcKas UJEHTUYHOCTD:
MaTpuoTU3Ma, yBaxeHHus K OTedecTBy, OCO3HaHUS
BKJIaZla OTCYECTBEHHBIX YUYEHBIX B pa3BUTHE
MHPOBOM HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHHUIO;

TOTOBHOCTh UM  CHOCOOHOCTh OOydYaromuxcsi K
CaMOpPa3BUTHUI0O M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIMH K 00yUYEHUIO U MIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO  BbIOOpa |
TIOCTPOCHUS IanbHEeNIIeH VHIUBUY IbHOMN
TPaeKTOpUHU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpE npodeccuit u npodeCcCHOHATHHBIX
MPEANIOYTEHUN c y4€TOM YCTOWYMBBIX
IIO3HABATENIbHBIX MHTEPECOB, a TAaK)KE€ HA OCHOBE
(bopMHUpPOBaHHUSA  YBaKUTENBHOIO OTHOIIEHHUS K

Tpyay,
YMEHUS KOHTPOJIMPOBATH IIPOLECC U PE3YJIHTAT




Haxonute nnuHy oTpeska, rpafyCHYI0 MEpy yIJia,
HCIIONB3YS CBOMCTBA UX U3MEPEHHUM.

N300pakaTh ¢ MOMOIIBIO YePTEKHBIX MHCTPYMEHTOB
reoMeTpHUECKUe (PUTyphl: OTPE3OK, JIy4, YroJ,
CMEXHBIE U BEPTUKAJIbHBIE YIJIbI, [IEPIICHIUKYJIIPHBIC
IIpsIMBIE, OTPE3KHU U JIyYH.

HOHCHHTB, 4YTO TaKOC aKCHUoOMa, OIIPCACIICHHUC.

Pemarsn 3aJa4M Ha BBIYHCIICHHUC U J0KAa3aTCIbCTBO,
IIpoBO A H€O6XOZII/IMI)I€ A0Ka3aTCIbHBIC pACCYKACHUA

yqe6H0171 M MaTeMaTHYSCKOM JACATCIIBHOCTH,
KPUTHUYHOCTHU MBIINUICHUA, MHUIIUATUBBLI,
HaXoaA4YWBOCTH, AKTUBHOCTHU IIPU PCIHICHUHN
MaAaTCMaTHUYCCKUX 3aaa4.

TpeyroabsHuxku

18 yacoB

OnuchIBaTh CMBICI MOHATUS «PaBHbIE (PUTYPBD».
[TpuBOAUTE MpUMEPHI PaBHBIX QUTYD.

N300pakaTh 1 HAXOAUTh Ha PUCYHKaX
PaBHOCTOPOHHUE, paBHOOEPEHHBIE, IPSIMOYTOJIbHBIE,
OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE TPEYTONIBHUKHU U UX
JJIEMEHTBI.

KnaccudunupoBats TpeyroibHUKH 110 CTOPOHAM
U yrJjiam.

dopMyIHupoBaTh:

OIpeJIeJIEHUS: OCTPOYTOJIBHOT0, TYIIOYTOJIBHOTO,
MPSIMOYTOJIbHOTO, PABHOOEIPEHHOT 0,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPHCHI, BBICOTHI, MEIMAHBI TPEYTOJIbHUKA,;
PaBHBIX TPEYTOJBHUKOB; CEPEIUHHOTO
HNEepHEeHINKYIIApa OTPe3Ka; HepUMEeTpa TPEYTrOIbHUKA;

BocnuteiBaercs

YBAXXCHHUC K IMYHOCTU, OTHOIICHHA K MaTEMAaTUKE
KaK K 4aCTu O6H_ICLIGJ'IOB6LIGCKOI\/’I KYJbTYPbI;
MMOHUMAHWEC 3HAYUMOCTH MAaTCMAaTUKU JIs1 HAYyUYHO-
TCXHHUYCCKOTO Iporpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMM}’HI/IKa6€J'II)HOCTB; OTBCTCTBCHHOCTbD,

poccuiickast rpakIaHCKast WUJIEHTUYHOCTD:
naTpuoTU3Ma, yBakeHUs K (OTedyecTBy, OCO3HAHUS
BKJa/Jla OTEYECTBEHHBIX YYEHBIX B  pa3BUTHE
MHPOBOH HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO;

TOTOBHOCTh U CHOCOOHOCTh OOyYaromMXCS K
CaMOpPa3BUTHUIO M C€aMOOOpa3OBaHHWIO Ha OCHOBE
MOTHBAIIMH K 00yUEHUIO U TTO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO BBIOOpa W
IIOCTPOEHUS JIENIN: (21187 VHIUBULYIIbHON
TpaeKTOpuH 00pa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
MHUpe npodeccuit u npodeCcCHOHATBHBIX
MPENOYTEHUI c YUYETOM YCTOHYHUBBIX
MO3HABATEJIbHBIX HMHTEPECOB, a TAK)KE HA OCHOBE




CBOICTBA: paBHOOEPEHHOTO TPEYTOJIbHUKA,
CEpEMHHOrO MEPIEHIUKYIISIpa OTPE3KA, OCHOBHOTO
CBOICTBA paBEHCTBA TPEYTOJILHUKOB;

NPU3HAKHU: PAaBEHCTBA TPEYTOJILHUKOB,
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

JI0Ka3bIBaTh TEOPEMBI: O €JUHCTBEHHOCTH IIPSIMOIA,
NEePIEHAUKYISIPHON 1aHHOH (Cayd4aid, Korja Touka
JISKUT BHE JAHHOU NPAMOIN); TPU MpPU3HAKA PAaBEHCTBA
TPEYTOJIbHUKOB; PU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEAUHHOTO
NEepIEeHANKYIIsIpa, PpAaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIBLHUKOB.

Pa3bscHsTh, 4TO Takoe TeopemMa, ONUCHIBATh
CTPYKTYpY TeopeMbl. OOBICHATH, KaKyl0 TEOpeMy
Ha3bIBAIOT OOpPaTHOM JAAHHOM, B 4€M 3aKJII04YaeTcs
METOJI J0KA3aTeIbCTBA OT MPOTUBHOTO. [IpnBOINTE
MIPUMEPHI UCII0JIB30BAHUS 3TOTO METO/1a.

Pemrats 3aJa49 Ha BBIYUCICHUC U JOKAa3aTCIbCTBO.

(¢hopMUpOBaHMSI  YBOKUTEJIBHOIO OTHOUICHHS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4e0HOI U MaTeMAaTUYECKOU JIeATEIIbHOCTH;
KPUTUYHOCTH MBILLIEHUS, THULIUATUBBI,
HaXOA4YMBOCTH, aKTUBHOCTH MPH PEIICHUU
MaTEeMaTUYECKHX 3a/1au.

IHapaniejabHble
npsmeie. Cymma
YIJIOB TPEYroJIbHUKA

16 yacoB

Pacno3naBath Ha YCPTECIKaX MapalJICIIbHBIC ITPAMBIC.

N300pakaTh ¢ HOMOIIBIO JINHEHKHU U yTOJIbHUKA
MapajuieIbHbIE MPSIMBIE.

OnuceiBaTh yribl, 00pa3oBaHHbIE MPU EPECEUCHUH
JBYX IPSAMBIX CEKYILEH.

DopMynHpOBATH:

OIMPCACIICHUA: TapaAJUICIIbHBIX NPSAMBIX, PAaCCTOAHUA

BocnuteiBaercs

YBAXXCHHUC K JIMYHOCTHU, OTHOIICHHA K MaTEMAaTUKE
KaK K 9aCTHu O6H.[C‘ICJIOB€‘ICCKOI>'I KYJbTYPBbI;
IIOHUMAaHWEC 3HAYUMOCTH MaTEMAaTUKHU JIs1 HAYyUYHO-
TCXHUYCCKOTO IpOorpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMMYHI/IKa6eJ'II)HOCTB; OTBECTCTBCHHOCTbD,

poccuiickas rpaXkaaHCKast UJCHTUYHOCTD:
NaTpUOTU3Ma, yBaxkeHHs K OTedecTBy, OCO3HaHUs
BKJIaJa OTCYECTBEHHBIX YYE€HBIX B pa3BHUTHE
MHPOBOM HAYKH;




MEXY MapauleIbHBIMU IPAMBIMU, BHELTHETO yTIia
TPEYTOJIbHUKA, TUIIOTEHY3bl U KaTeTa;

CBOMCTBA: NApaJUICIbHBIX NIPSMBIX; YIJIOB,
00pa30BaHHBIX [IPU EPECEUEHUH MapaIeIbHbIX
IPSIMBIX CEKYILEH; CYMMBI YIJIOB TPEYTOJIbHUKA,
BHEIIHETO YIJIa TPEYTOJIbHUKA; COOTHOLLICHUM
MEXIy CTOPOHAMHM M YIJIAMH TPEYTOJIbHUKA; IIPSAMO-
YTOJIBHOTO TPEYIOJIbHUKA; OCHOBHOE CBOMCTBO
MapaJuICIbHBIX MIPSMBIX;

IMPU3HAKU: TaPAJUICITIbHOCTHU IMIPAMBIX, paBCHCTBA
IpsAMOYT'OJIbHBIX TPEYT'OJIbHUKOB.

JI0Ka3bIBaTh: TEOPEMBI O CBOMCTBAX MapAJIICIbHBIX
MIPSIMBIX, O CYMME€ YIJIOB TPEYTOJIbHUKA, O BHEIIHEM
yTIile TPEYrOJIbHUKA, HEPABEHCTBO TPEYTrOJIbHUKA,
TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB TPEYTOJIbHUKA,
TEOPEMBI O CBOMCTBAX MPAMOYIOJIBHOIO TPEYTOJILHUKA,
MIPU3HAKY NApAJIIEIbHBIX IPSIMBIX,

pPaBEHCTBA NPAMOYTOJIbHBIX TPEYTOJIbHUKOB.

Pemiate 3agaun Ha BEIYMCICHHE U JOKA3aTEIbCTBO.

OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOYYarOLIMXCS K
CaMOpa3BUTHUIO U CaMOOOPAa30BaHHIO Ha OCHOBE
MOTHBAIUH K 00YYEHUIO U MTO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO  BbIOOpa U
MMOCTPOCHUSA naJbHEHUIIIENH VHIUBUY AJIbHOMN
TpaeKTOpUH o0pa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii u npodecCuOHATBHBIX
peANnOYTEHUI c y4€TOM YCTOMYMBBIX
[IO3HABATEJIbHBIX MHTEPECOB, a TaK)K€ Ha OCHOBE
(¢bopMUpOBaHHSI YBOKUTEJIBHOTO OTHOIICHHS K
Tpyay,

YMEHUS KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHON U MaTeMaTUYECKON JIeATEIbHOCTH;
KPUTUYHOCTH MBILLUIEHUS, THUIIUATUBBI,
HaXO0YUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTEeMaTUYECKHX 3a/1au.

OKpYy/KHOCTb U KpYT.
I'eomerpuueckue
MOCTPOCHUA

16 yacoB

[TosicHsTH, 4yTO Takoe 3a7a4a Ha MOCTPOCHHUE;
reomerpuyeckoe Mecto Touek (I'MT). [IpuBoauts
npumepsl ['MT.

N300paxaTh Ha PUCYHKAX OKPYKHOCTh M €€ DIIEMEHTHI,
KacaTelbHYIO K OKPYKHOCTH; OKPY>KHOCTb,
BIHCAHHYIO B TPEYTOJbHUK, U OKPYKHOCTb,
ONMMCAHHYI0 OKO0JIO Hero. OnuchIBaTh B3aUMHOE
PacrosoKEeHUE OKPY>KHOCTH U MIPSIMOH.

DopMynHpOBATH:

BocnureiBaercs

YBa)XEHUE K JJMYHOCTH; OTHOLIEHUS K MaTEMaTHUKE
KaK K 4acTu OOIIeueI0BEYECKON KYIbTYPHI;
MMOHMMaHKHE 3HAYMMOCTH MaTeMaTHKH JUIs HAy4HO-
TEXHUUYECKOTO Iporpecca; Habop BOJIEBBIX KaUeCTB;
KOMMYHHUKa0€IbHOCTh; OTBETCTBEHHOCTH;

poccuiickas rpakJ1aHcKas UJIEHTUYHOCTD:
MaTpuoTU3Ma, yBaxkeHus Kk OTeuecTBY, OCO3HaHUS
BKJIaJ]a OTCYECTBEHHBIX YUY€HBIX B pa3BHUTHE




OIIpEeICNICHUS: OKPYKHOCTH, Kpyra, UX 3JIEMEHTOB;
KacaTelbHON K OKPYKHOCTH; OKPYKHOCTH, OITMCaH-
HOM OKOJIO TpEyroJIbHUKA, OKPYKHOCTH, BIUCAHHON
B TPEYTOJIbHUK;

CBOMCTBA: CEpEAMHHOTO NeprneHauKysapa kak ['MT;
ouccektpuce! yria kak [ MT; kacarenpHOU K
OKPY’KHOCTH; JUAMETPa U XOP/Ibl; TOUKH IepECCUEHUS
CEepPEAMHHBIX NEPIICHIUKYJISIPOB CTOPOH TPEYTOJIbHUKA;
TOYKH MepeceueHus: OMCCEKTPUC YTIIOB TPEYTrOJIbHHKA;
IIPU3HAKYU KACATEIbHOM.

Jloka3pIBaTh: TEOPEMBI O CEPETUHHOM MEPIEHIUKYIISIpEe
u Ouccektpuce yria kak I'MT; o cBoiicTBax
KacaTelbHON; 00 OKPYXHOCTH, BIMCAHHOHN B
TPEYTOJbHUK, ONIMCAHHOW OKOJIO TPEYTOJIbHUKA,
MIPU3HAKHU KacaTeIbHOM.

Pemars 0CHOBHBIE 3a1a4X HA IIOCTPOEHUE: TIOCTPOECHUE
yIila, PaBHOI'O JaHHOMY; IIOCTPOEHUE CEPEAUHHOIO
MEPIEHINKYIISIPa JAHHOTO OTPE3Ka; IOCTPOCHHE
IIPSIMOH, IPOXOIAIIEH Yepe3 NaHHYIO TOUKY U
MEPIEHIUKYISIPHON JaHHOM NPSIMON; IOCTPOCHHE
OMCCEKTPUCHI JAHHOTO YIJIa; MOCTPOCHHE
TPEYTOJIBHUKA 10 IBYM CTOPOHAM M YIIIy MEXIYy HUMH;
10 CTOPOHE U JIBYM IIPUJIEIKALUM K HEH yIJIaM.

Pemrats 3anaun Ha nocrpoenue meronoM ' MT.
CTpouTh TPEyroJbHUK MO TPEM CTOPOHAM.

Pemarn 3aJa4M Ha BBIYHCJIICHHUC, JOKA3aTCIIbCTBO

MUPOBOW HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOydYaroUXxcs K
CaMOpPAa3BUTHUI0O M CaMOOOpPa3OBAaHHIO Ha OCHOBE
MOTHUBAIMK K 00yYEHUIO U [TO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BbIOOpa W
IIOCTPOCHHUS JaJIbHEN e WHAVBUYaJIbHON
TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
MUpE npodeccuit u npodecCHOHATBHBIX
IIPEANOYTEHUI c Y4ETOM YCTOMYMBBIX
IIO3HABATEJIbHBIX MHTEPECOB, a TAaKXKE HAa OCHOBE
(GOpMHUpPOBaHHSA YBAKUTEIBHOTO OTHOWIEHHS K
TpyAay,

YMEHUSI KOHTPOJIMPOBATH IIPOLIECC U PE3YJIbTaT
y4eOHOI U MaTeMaTHYeCKOM JesITeIbHOCTH;
KPUTUYHOCTH MBIIICHUS, UHUIIUATUBBI,
HaXOAYNBOCTH, aKTUBHOCTH IPU PELLICHUU
MaTeMaTHYECKHUX 33/1a4.




1 IIOCTPOCHUC

HTtorosoe
NMOBTOpPEHHE

12 yacoB

IToBTOpEHME U cUcTEMAaTU3aLUs Kypca MaTeMaTUKu 7
KJacca.

BocnouteiBaetrcs

yBa)K€HHE K JMUYHOCTH; OTHOLIEHUS K MaTeMaTHKe
KaK K 4aCTH OOIIE€YeTIOBEYECKON KYJIbTYPHI;
IOHUMAaHHME 3HAYMMOCTU MaTeMaTHKH JUIsl HayYHO-
TEXHUUYECKOT0 ITporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHKa0€IbHOCTb; OTBETCTBEHHOCTb;

poccuiickas rpaxxaaHcKas UJCHTUYHOCTD:
naTpuoTH3Ma, yBakeHHs K OTeuecTBYy, OCO3HAHUS
BKJIaZla OTCYECTBEHHBIX YYEHBIX B pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILLEHUE K YUCHHUIO;

TOTOBHOCTh UM  CIOCOOHOCTh OOydYaromuxcsi K
CaMOpPa3BUTHUI0O M CaMOOOpa30BaHMIO Ha OCHOBE
MOTHBAIMH K 00yUYEHUIO U MI03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO  BbIOOpa |
TIOCTPOECHUS naJIbHEHUIIIEN VHIUBUy IbHOMN
TPaeKTOpUHU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpe npodeccuit u npodheccuoHaTbHBIX
IIPEANOYTECHUN c y4ETOM YCTOWYMBBIX
ITO3HABATEJIBHBIX HMHTEPECOB, a4 TAaK)KE€ HAa OCHOBE
(GopMHUpPOBaHHSA  YBaKUTENBHOIO OTHOIIEHHUS K
TpyAay;

YMEHUsI KOHTPOJIIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHON U MaTeMaTUYECKON JeATEeIbHOCTH;
KPUTUYHOCTH MBIIUIEHUS, THULIUATHBBI,
HaXOJYUBOCTH, AKTUBHOCTH MPU PELLICHUHN
MaTEMaTHYECKHX 3a/1ad.

PanmonaanHbie
BbIPaKEeHUS

44 gyaca

PacriozHaBate 11e51bI€ paliiOHAIBHBIC BEIPAXKCHMS,
IpoOHBIE PallMOHATBHBIE BEIPAKEHUS, IPUBOUTD
IIPUMEPBI TAKUX BBIPAKCHHUMN.

PopMyIHpOBATSH:

BocnuteiBaercs

YBaXE€HUE K JTUYHOCTH; OTHOIICHUS K MaTEMAaTHUKE
KaK K 4acTu OOIIeueI0BEYECKON KYIbTYPHI;




onpeJIeJeHUs: PallMOHAIIBHOTO BBIPAKEHUS,
JOMYCTUMBIX 3HAUEHUH TIepEMEHHOM, TOKIECTBEHHO
PaBHBIX BBIPAXKEHUMN, TOKIECTBA, PABHOCHIHHBIX
YpaBHEHUI, PallMOHAIILHOTO YPaBHEHUS, CTEIICHU C
HYJIEBBIM ITOKa3aTeJIeM, CTETICHU C IIEJIBIM
OTpHUIATENIbHBIM [TOKa3aTeeM, CTAaHAAPTHOTO BHJIA
qrclia, 00paTHOM MPOMOPIIHMOHATBHOCTH;

CBOWMCTBA: OCHOBHOE CBOMCTBO PAallMOHAIBHOM JIpooH,
CBOICTBA CTENEHH C IIEJIbIM MIOKa3aTelieM, YpaBHEHUH,
byskun y =k/X ;

IIpaBWJIA: CIIOKEHUS, BBIYMTAHUS, YMHOXKECHMSI, JEJICHUS
npo0ei, BO3BEeIeHHsI IPOOU B CTETICHB; YCIIOBUE
paBeHcTBa IpOOH HYJIIO.

JIoKka3bIBaTh CBOMCTBA CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.
OnuceiBaTh rpadMuecKuil METOJI PELICHUs] YpaBHEHU I
C OJIHOM MEPEMEHHOM.

[TpuMeHsATh OCHOBHOE CBOMCTBO pallMOHAIBLHON IpOOH
JUTSI COKpAILIEHUsI U peoOpa3oBaHus APoOeii.
[TpuBoauTE 1pOOH K HOBOMY (00I1IEMY) 3HAMEHATEITIO.
Haxoauts cymmy, pa3HOCTb, IPOU3BEIEHUE U YACTHOE
Ipooeii.

BbINomHATE TOXKAECTBEHHBIE TPEOOPa30BaHUS
palOHaIbHBIX BBIPAKEHUH.

Pemarp ypaBHeHMsI ¢ IEPEMEHHOI B 3HaMEHAaTeNe
Ipoou.

[IpuMeHATH CBOMCTBA CTENEHU C LIEJIBIM IIOKa3aTelIeM
111 IpeoOpa30BaHus BHIPAKCHUH.

3anuceIBaTh YKMCIIa B CTAHIAPTHOM BUJIE.

BrInonHATE HOCTpOeHKE U YTeHUe rpaduka GyHKINH
y=k/X.

IIOHKMMAaHHE 3HAYNMMOCTHU MAaTEMATHUKHU IJIs1 HAYYHO-
TCXHUYCCKOTO ITpOorpecca, Ha60p BOJICBBIX Ka4CCTB,
KOMMYHI/IKa6eJ'IBHOCTB; OTBETCTBECHHOCTD,

poccuiickast rpaXkAaHCcKast UJCHTUYHOCTD:
NaTpuOTU3Ma, yBaxeHHs K OTedecTBy, OCO3HaHUs
BKJIaZla OTCYECTBEHHBIX YYEHBIX B pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS K
CaMOpPa3BUTHUI0O M CaMOOOpPa30BAaHMIO Ha OCHOBE
MOTHUBAINH K 00YYEHUIO U TO3HAHUIO;
OTBETCTBEHHOCTb OCO3HAaHHOTO  BBIOOpPa U
TIOCTPOECHUS naJLHEHUIIIEn VHIUBUY IbHOMN
TPaeKTOpUHU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpe npodeccuit u npodheccuoHaTbHBIX
IIPEANOYTECHUN c Y4ETOM YCTOWUYMBBIX
IT0O3HABATEJIBHBIX MHTEPECOB, a TAaKXKE€ Ha OCHOBE
(GbopMHUpOBaHHSA  YBaKUTENBHOIO OTHOLIEHHUS K
TpyAay,

YMEHUsI KOHTPOJIIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHON U MaTEeMaTUYECKON e TEeITbHOCTH;
KPUTHUYHOCTH MBILIJICHUS, THULIUATUBBI,
HaxOJIYMBOCTH, aKTUBHOCTH IIPU PELICHUH
MaTeMaTHYECKUX 3a71a4.




KBaapaTHble KOpHH.
JelicTBUTEIbHBbIE
ymciaa

25 yacoB

OnuceBaTh: NOHITHE MHOKECTBA, DJIEMEHTA
MHOXKECTBA, CIIOCOOBI 3aJIaH1s MHOKECTB; MHOXKECTBO
HaTypaJIbHBIX YHCEJ, MHOKECTBO IEJIbIX YHCEII,
MHOECTBO PallMOHATBHBIX YUCEN, MHOXECTBO
JEHCTBUTEILHBIX YHUCEI M CBSI3H MEXKTYy STHMH
YUCJIOBBIMA MHOXECTBAMHU; CBSI3b MEXTY
OCCKOHEYHBIMH JICCATUYHBIMU APOOSIMU U
palMoHaIbHBIMH, UPPAITHOHAIBHBIMU YUCITIAMH.
Pacmo3naBaTh parmoHalIbHbIC U UPPALIMOHATIBHBIC
qHpcIa.

[IpuBOIUTE IPUMEPHI PAITMOHAILHBIX YHUCET 1
HUPPAIIMOHATIBHBIX YHCETT.

3anuchIBaTh ¢ MOMOIIBIO (HOPMYIT CBOMCTBA ACHCTBHIA C
JICHCTBUTEIIHEHBIMA YK CIIaAMHU.

DopMyIHpOBATH:

OIIpEeEIICHNUS: KBaIpaTHOTO KOPHS U3 YUCIIA,
apu(pMeTHYeCcKoro KBaJpaTHOro KOpHs U3 YKCa,
PaBHBIX MHOKECTB, IOAMHOXKECTBA, IEPECEUEHUS
MHO’K€ECTB, 00bEIMHEHUSI MHOKECTB;

cBOlcTBa: GPYHKIMH y = X , apH(PMETUYECKOTO
KBaJIpaTHOTO KOPHS, QYHKLIUH Y = sqrt X.

Jloka3pIBaTh CBOMCTBA apu(PMETHYECKOTO KBAAPATHOTO
KOpHS.

Crpouts rpaduky QyHKIMHA y = x> Uy =y = sqrt X .
[TpuMeHATH MOHATHE apUPMETUYECKOTO KBaAPATHOTO
KOPHS JUIsl BBIUMCIIEHUS 3HAYEHNUW BBIPAXKCHU.
VYrpomaTs BeIpaXeHus1, CoAeprKaline apupmMeTuyecKue
KBaJIpaTHbIEC KOPHHU.

Pemrate ypaBHeHUsI.

CpaBHUBaTh 3HAYEHUS BBIPAKECHUH.

BrinonHaTe npeoOpa3oBaHue BEIpAXKEHUI ¢

BocnuteiBaercs

YBaXXEHUE K JIUYHOCTH; OTHOIICHUS K MaTEMaTHUKE
KaK K 4aCTH OO0IIeYeI0BEYECKOM KYIbTYPHI;
IMOHMMAaHHUE 3HAYMMOCTHU MaTEMAaTUKH ISl HAYYHO-
TEXHUUYECKOTO Iporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHKA0EITbHOCTh; OTBETCTBEHHOCT;

poccuickas rpaskJIaHCKas HUJICHTUYHOCTD:
aTpUOTU3Ma, yBakeHHd K OTeuecTBy, OCO3HAHUS
BKJIaJla OTCYECTBEHHBIX YYEHBIX B PAa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOy4YaroLIMXCS K
CaMOpa3BUTHIO M C€aMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAIMH K 00YYEHUIO U MTO3HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAaHHOTO  BbIOOpa U
IIOCTPOCHUS JaJbHEHUILIEeH VHUBUyaJIbHOU
TpaeKTOpUH oOpa3oBaHMsI Ha 0a3e OPUEHTHPOBKHU B
MUpe npodeccuit u npogecCHOHATBHBIX
MPEANOYTEHUN c Y4ETOM YCTOWYMBBIX
NIO3HABATEJIbHBIX MHTEPECOB, a TaKKE HAa OCHOBE
(¢bopMUpOBaHMSI  YBAKUTEJIBHOIO OTHOIIEHMS K
TpyAay,

YMEHUS KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
yueOHOI 1 MaTeMaTHYeCKOH JesITeTbHOCTH;
KPUTUYHOCTH MBIIIEHUS, THUIIUATUBBI,
HaXO0JYUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTE€MaTHYECKHUX 3371a4.




IIPUMEHEHHEM BBIHECEHUSI MHOXKHTENS U3-110]1 3HaKa
KOPHS1, BHECEHUSI MHOYKUTEIIS 1101 3HAK KOPHS.
BbInonHATE 0cBOOOXKIEHHE OT UPPALMOHATIBHOCTH B
3HaAMEHaTese APoOU, aHAIN3 COOTHOLIEHUH MEXKITY
YHCIOBBIMU MHOXKECTBAMU U UX JIEMEHTAMU

KBaaparusie
YPaBHEHHS

26 yacoB

PacrnioznaBaTh ¥ IpUBOAUTH IPUMEPHI KBAAPATHBIX
YPaBHEHMH Pa3IUYHBIX BUIOB (IIOJHBIX, HETIOJIHBIX,
IIPUBE/ICHHBIX ), KBaJPAaTHBIX TPEXUJICHOB.
OnuceiBaTh B 00111EM BHUJIE PEIICHUE HEMOTHBIX
KBaJIpaTHBIX YPaBHEHUH.

dopMyIHpoBaTh:

OIpe/ie/ICHUs: ypaBHEHUS NIEPBOM CTEIEHH,
KBaJ[paTHOT'O ypaBHEHHUS; KBaJPaTHOI'O TPEXUWIEHa,
TUCKPUMHHAHTA KBaJIPaTHOI'O YpaBHEHUS U
KBaJIpaTHOT'O TPEXWJIEHA, KOPHS KBAaIPATHOTO
TpeXwieHa; OMKBAaPATHOTO YpaBHEHMUS;

CBOMCTBA KBaIpaTHOTO TPEXWIEHA; TeopeMy Buera n
oOpaTHy1O el TeopeMy.

3anuceIBaTh U JOKa3bIBaTh POPMYITy KOpHEH
KBa/IpaTHOT'O ypaBHEHUSI.

HccnenoBaTh KOJIMYECTBO KOPHENH KBaJpaTHOTO
YpaBHEHHUS B 3aBUCIMOCTH OT 3HaKa €ro
JTUCKPUMHUHAHTA.

JlokaspiBaTh TeOpeMbl: Buera (mpsimyro 1 o0paTHyI0), O
Pa3IoKEHUU KBAJPATHOTO TPEXUWICHA HA MHOXHUTEIH, O

CBOMCTBE KBaJPATHOTO TPEXUJIEHA C OTPUIIATETHLHBIM
JUCKPUMHHAHTOM.

OnunceIBaTh Ha MpUMEpax METOJ 3aMEHbI IEPEMEHHOMN
JUIS PEILIEHUS] ypaBHEHUM.

Haxonute KOpHH KBagpaTHBIX YPABHEHUM Pa3INYHBIX
BUJIOB.

[IpumensaTs Teopemy Bueta u oOpaTHyto €it Teopemy.
BbInonHATE pa3iiokeHne KBaIpaTHOTO TPEXUJIeHa Ha

BocnuteiBaercs

yBa)K€HHE K JMYHOCTH; OTHOLICHUS K MaTeMaTHKe
KaK K 4acTH 00IIeYeTI0BEYECKON KYIbTYPHI;
[OHUMAaHHMEe 3HAYMMOCTH MaTeMaTUKH JUIs HayYHO-
TEXHUUYECKOT'0 ITporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHUKa0€IbHOCTb; OTBETCTBEHHOCTb;

poccuiickas rpaxkaaHcKas UJCHTUYHOCTD:
MaTpuoTU3Ma, yBaxeHHs K OTedecTBy, OCO3HaHUS
BKJIaZla OTEUYECTBEHHBIX YYEHBIX B pa3BUTHE
MHPOBOM HAYKH;

OTBETCTBEHHOE OTHOILLIEHHUE K YUEHHIO;

TOTOBHOCTh UM  CHOCOOHOCTh OOydYaromuxcsi K
CaMOpPAa3BUTHI0O M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIMH K 00yUYEHUIO U MI03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BbIOOpa |
TIOCTPOCHUS TanbHEenIIeH VHIUBUy AIbHOMN
TpaeKTOpUU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpe npodeccuit " npodeccroHanIbHbIX
MPEANIOYTEHUN c y4E€TOM YCTOWYMBBIX
[T03HABATEJIBHBIX HMHTEPECOB, a TAaKKE€ HAa OCHOBE
(GbopMHUpPOBaHHUSA  YBaKUTENBHOIO OTHOLIEHHS K
TpyAay;

YMEHMSI KOHTPOJIUPOBATh IIPOLECC U PE3YIIHTAT
y4eOHON U MaTEeMaTUYECKON JeATEIbHOCTH;
KPUTUYHOCTH MBIIICHUS, THULIUATUBBI,
HaXOJ4YUBOCTH, AKTUBHOCTH IIPH PEIICHUU
MaTEeMaTHYECKHX 3aad.




MHOKHTEIIH.
Haxonuts KOpHH ypaBHEHUN, KOTOPBIE CBOAATCS K
KBaJIpaTHbBIM.

CocTaBnaTh KBaipaTHbIE YPAaBHEHUS U YpaBHEHUS,
CBOJAIIUECS K KBaIPATHBIM, SABJIIOIINECS
MAaTE€MaTHYECKUMU MOJICIISIMUA PEAJIbHBIX CUTYALUI

YeThIpEXyroJIbHUKH

22 yaca

[1osicHATB, YTO TAKOE YETHIPEXYTOIbHUK.
OrnuchIBaTh 371€MEHTHI YETHIPEXYTOIHLHUKA.
Pacnio3HaBaTh BBINYKJIbIE U HEBBIITYKJIBIE YETBIPEX-
YTOJIbHUKH.

N3006paxaTh 1 HAXOIUTH HA PUCYHKAX YEThIPEX-
YTOJIbHUKYU PAa3HBIX BUJIOB U UX DJIEMEHTHI.
DopMyIHpOBATH:

OnpeIeeHus: MapajieJorpaMmmMa, BbICOThI
napajuiesiorpaMma; npsiMOyrojbHUKa, pomMoa,
KBaJIpaTa,

CpeHEeH TUHUN TPEYTOJIbHUKA; TPATICIINH, BHICOTHI
Tpamnenuu, CpeIHel JIMHUU Tpanelui; eHTPAIbHOTO
yrJia OKPY>KHOCTH, BIIMCAHHOTO YTJIa OKPY>KHOCTH;
BIHCAHHOTO M OMHCAHHOTO YEThIPEXYTOIbHUKA;

CBOMCTBA: MapajuIeIorpaMMa, IIPsIMOYTOJIbHUKA,
pomOa, KBajparta, CpeAHUX JIUHUNA TPEYrOJIbHUKA U
TpameLny, BIIMCAHHOTO YIJIa, BIIMCAHHOIO U
ONMMCAHHOTO YETHIPEXYTOJIbHNUKOB;

MIPU3HAKU: MTapajuiesiorpaMmma, NpsiMoyroibHHKA,
poMOa, BHIUCAHHOTO U OMMCAHHOTO
4eThIPEXYTOJbHUKOB.

Jloka3pIBaTh: TEOPEMBI O CYMME YTJIOB
4eThIpEXYTOJbHUKA, O IPAyCHOW Mepe BIIMCAHHOTO
yria, 0 CBOWCTBax M MPU3HAKaX MapajuieIorpaMma,

BocnuteiBaercs

YBAXKXCHHUC K IMYHOCTU,; OTHOIICHHA K MAaTEMAaTUKE
KaK K 4aCTHu O6H.I€‘I€J'IOB€‘I€CKOI71 KYJbTYPBbI;
IMOHUMAHHEC 3HAYNMOCTU MAaTCMATHUKH IJI1 HAYYHO-
TCXHHUYCCKOI'O ITporpecca; Ha60p BOJICBBIX Ka4€CTB,
KOMMYHI/IK216€JIBHOCTI); OTBCTCTBCHHOCTbD,

poccuiickast rpakaaHcKas WJICHTUYHOCT:
naTpuoTU3Ma, yBakeHUs K (OTedyecTBy, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX Y4YE€HBIX B pPa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHUIO;

TOTOBHOCTh W CHOCOOHOCTh OOydHarommxcs K
CaMOpPa3BUTHUIO M C€aMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIIMH K O0YUECHHIO U TO3HAHUIO;
OTBETCTBEHHOCTD OCO3HAHHOTO BBIOOpA u
IIOCTPOEHUS JIENIN: (211187 VHIUBULYJIbHON
TpaeKkTopuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuit u npodecCHOHATBEHBIX
MPEANOYTEHUN c y4ETOM YCTOMYMBBIX
MO3HABATENbHBIX HMHTEPECOB, a TAaKXE Ha OCHOBE
(hopMHUPOBAHUS  YBAKUTEIHHOTO OTHOMICHUS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MTPOLIECC U PE3YIIbTAT
y4e0HOW U MaTeMaTUYECKOH JIeATEIbHOCTH;
KPUTHUYHOCTH MBIIIJIEHUS, THULIUATUBBI,
HaxO0JIYMBOCTHU, aKTUBHOCTHU TMIPU PEIICHUU




IPSIMOYTOJIbHHUKA, POMOa, BIMCAHHOI'O U OIIMCAHHOIO
YETBIPEXYTOJILHUKOB.

IIpuMeHsTh U3yUeHHBIE ONIPEACICHNUs, CBOUCTBA

U IIPU3HAKU K PELICHUIO 33]1a4

MaTEeMaTHYCCKHUX 3aaay4.

ITogo0uLIe
TPEyroJbHUKH

16 yacoB

DopMyITUpPOBATH:
orpezeNneHue MoJOOHBIX TPEYTrOJIbHUKOB;

CBOMCTBA: MeJIaH TPEYTOJIbHUKA, OMCCEKTPHUCHI
TPEYTOIbHUKA, TIEPECEKAIOIINXCS XOP/I, KacaTeIbHON 1
CeKyIllei; MpU3HaKu M0100Us TPEYTrOJIbHUKOB.
Jloka3bIBaTh:

Teopemsl: Daneca, 0 IPONOPIIOHATIBHBIX OTPE3KaX,
0 CBOMCTBaxX Me/MaH TPEYroJIbHUKA, OUCCEKTPUCHI
TPEYTOJIbHUKA;

CBOMCTBA: MEPECEKAOIIUXCS XOP/I, KacaTeIbHOM
U CeKyIlel; Mpu3HaKu moo0us TPeyroIbHUKOB.
[IpuMeHATh U3ydYeHHBIE ONPEIETICHUS, CBOMCTBA
Y MIPU3HAKYU K PEIICHUIO 33]1a4

BocnuteiBaercs

YBAXXCHHUC K IMYHOCTU, OTHOIICHHA K MAaTEMAaTUKE
KaK K 4aCTHu O6H.I€‘I€J'IOB€‘I€CKOI71 KYJbTYPBbI;
IMOHUMAHHEC 3HAYNMOCTU MAaTCMAaTHUKH IJI1 HAYYHO-
TCXHHUYCCKOI'O ITporpecca; Ha6op BOJICBBIX Ka4C€CTB,
KOMMYHI/IK216€JIBHOCTI); OTBCTCTBCHHOCTbD,

poccuiickas rpaxkaaHckas HJICHTHYHOCTD:
NaTpuoTU3Ma, yBaKeHUs K (OTedyecTBy, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX Y4YE€HBIX B pPa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHUIO;

TOTOBHOCTh U CIOCOOHOCTh OOydYaromMxcsi K
CaMOpPa3BUTHUIO M C€aMOOOpa30BaHHIO HA OCHOBE
MOTHBAIIMH K O0YUECHHIO U TO3HAHUIO;
OTBETCTBEHHOCTH OCO3HAHHOTO BBIOOpA u
IIOCTPOEHUSA JaIbHEHNIIeH VHIUBULYaIIbHON
TpaeKkTopuu oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKH B
Mupe npodeccuit u npodecCHOHATBHBIX
MPEANOYTEHUN c Y4€TOM YCTOWYMBBIX
MO3HABATENbHBIX MHTEPECOB, a TAKKE HAa OCHOBE
(hopMHUPOBaHUS  YBAKUTEIHHOTO OTHOIICHUS K
Tpyny;

YMEHHSI KOHTPOJIUPOBATH MPOLECC U PE3yIbTAT
y4e0HOI 1 MaTeMaTUYECKOH e TEhHOCTH;
KPUTUYHOCTH MBIIUICHUS, UHUIIUATHUBBI,
HaxO0/IYMBOCTHU, aKTUBHOCTH TP PELLICHUU
MaTeMaTUUEeCKUX 3a/ay.




Pemenue 14 yacos PopMynHpOBaTH: BocnuteiBaercs
NPSIMOYT0JbHBIX
TPEYroJbHUKOB ONpEIENICHUs: CUHYCa, KOCUHYCa, TAHI'€HCa, YBaKCHHC K IMTHOCTH, OTHOIICHWS K MATCMATHKE
KOTAaHTEHCa OCTPOTO YIJIa MPAMOYTOJILHOTO KaK K 4aCTH 00IIIeUeNoBEYECKOH KyIbTyphI;
TPEYTONBHHKA; MOHUMaHHE 3HAYUMOCTH MATEMATUKH JUIs HAY4HO-
b
TEXHUYECKOT'O IIPOrpecca; Habop BOJIEBBIX KAYECTB;
CBOCTBA: BHIPAKAIONIME METPHUCCKHE COOTHOMICHNS B | KOMMYHHKAOCITBHOCTh; OTBETCTBEHHOCTD;
HPSIMOYTOJILHOM TPEYTOJIBHUKE U COOTHOILEHHS N
poccuiickas IPaKIaHCKAs WJIEHTUYHOCTD:
MEXy CTOPOHAMH M 3HAYECHUSAMU
N NaTpUOTU3Ma, yBaKeHUS K OTe4ecTBY, OCO3HAHUS
TPUTOHOMETPHUECKUX (PYHKIMI B IIPAMOYTOJBHOM "
BKJIaJla OTEYECTBEHHBIX YYEHBIX B  pa3sBUTHE
TPEYTOJILHUKE. .
MUPOBOU HAYKH;
3anuceIBaTh TPUTOHOMETPUYECKHE (POPMYJIBI,
OTBETCTBEHHOE OTHOLIEHUE K YYEHHUIO;
BBIPQKAIOIIKE CBA3b MEXK/Y TPUTOHOMETPHYECKMMH
FOTOBHOCTH M CIIOCOOHOCTH  OOYYarOIMXCsA K
(GYHKIUAMH OZHOTO M TOTO K€ OCTPOrO yIIa.
CaMOpa3BUTHIO M CaMOOOpa30BaHWIO Ha OCHOBE
PemiaTh psIMOYTOJILHBIE TPEYTOILHHUKH.
MOTHUBALMU K 00YYEHHIO M TI03HAHUIO;
Jloka3bIBaTh:
OTBETCTBEHHOCTh ~ OCO3HAHHOIO  BBIOOpPA M
TEOPEMY O METPHYECKUX COOTHOIIEHHUSX B PSIMO- o .
IOCTPOEHHS nanbHene VHIUBH Y aTbHOM
YrOJIBHOM TPEYTOJIbHUKE, Teopemy [Tudaropa;
TPAaeKTOpUM 00pa3oBaHMs Ha 0a3e OPMEHTHPOBKU B
(GopMyIIBI, CBA3BIBAIONIHME CHHYC, KOCHHYC, TAHTEHC, o
MUpe npodeccuit u npodecCHOHATBHBIX
KOTAHTE€HC OIHOTO U TOTO YK€ OCTPOTO yIIa. . . N
NPEANOUTEHNH c y4ETOM YCTOMYMBBIX
BBIBOJMTH OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO
TI03HABATENILHBIX HMHTEPECOB, & TAKXKE HA OCHOBE
¥ 3HAYEHUs CHHYCA, KOCHHYCa, TAHT€HCa
s (GOPMUPOBAHKS  YBAKUTEIBHOTO OTHOIIEHUS K
1 KoTaHreHca ais yrioB 30°, 45°, 60°. TPYIY:
[IpUMEHATH M3y4EHHBIE ONIPEIETEHHUS, TEOPEMBI ’
YMEHHS KOHTPOJIUPOBATH TPOLIECC U PE3YIIBTAT
1 GOPMYJIbI K PEIIEHHIO 3a/1a4. N L
y4eOHON U MATEMATHIECKON EATELHOCTH;
KPUTHYHOCTH MBIIIEHHS, HHUIINATHBEL,
HAXOUUBOCTH, aKTHBHOCTH TIPH PELIEHHUH
MaTEMATHYECKHX 33/1a4.
MHOroyroJibHUKH. 10 yacoB [TosICHATB, YTO TAKOE ILIONIAb MHOIOYTOJILHHKA. BocnuteiBaercs
Iaomans OmnKCHIBATE MHOTOYTOJBHUK, €I0 DJIEMEHTHI; BBITYKIIbIE
MHOTOYTrOJIbHUKA Y HEBBIMYKJIBIE MHOTOYTOJIbHHUKH. YBAXKCHAC K JIMTHOCTH, OTHONICHHUS K MATCMATHKC

N3006paxaTh 1 HAXOIUTH HA PUCYHKAX MHOTOYTOJIbHUK
Y €ro 3JI€MEHThI; MHOTOYTOJIbHUK, BIIUCAHHBIN B

KaK K 4acTH OOIIeYeIOBEYECKON KYIbTYPHI;
MIOHMMaHKE 3HaYMMOCTH MaTeMaTHKH JUIsl HayYHO-




OKPYXHOCTb, 1 MHOTOYTOJIbHUK, OTIMCAHHBII OKOJIO
OKPY’KHOCTH.
DopMyITUpPOBATH:

ONpeIeICHUs: BIMCAHHOTO U ONMCAaHHOI'O MHOI'O-
YrOJIbHUKOB, TUIOIIAIA MHOTOYTOJIbHUKA,
PaBHOBEIMKNX MHOT'OYT'OJIbHUKOB;

OCHOBHBIE CBOMCTBA IO MHOTOYT OJIbHUKA.
JloKa3bIBaTh: TEOPEMBI O CYMME YTJIOB BBIITYKJIOI'O
N-yroJbHUKA, IJIOMIAJAN IPSIMOYTOJIbHHUKA, TTIOMIA N
TPEYTOoJIbHUKA, IJIOIIAIN TPAECINH.

[IpumeHnsATh N3yYEHHBIEC ONIPEAEIEHUS, TEOPEMBI U
(GOpMyIIBI K peLICHUIO 3a7a4

TEXHUYCCKOT'O ITporpecca, Ha6op BOJICBBIX KAUEC€CTB,
KOMMyHI/IKaGGJIBHOCTb; OTBCTCTBCHHOCTD,

poccuiickas rpaXxxaaHcKas UJEHTUYHOCTD:
naTpuoTu3Ma, yBaxkeHus K OTeuecTBy, OCO3HAHMS
BKJIaJJa OTCYECTBEHHBIX YUYEHBIX B pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILIEHHUE K YUEHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOy4YaroLIMXCS K
CaMOpPa3BUTHUI0O M CaMOOOpPa30BaHMIO Ha OCHOBE
MOTHUBAIMK K 00YYEHUIO U [TO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BBIOOpa W
HOCTPOCHHUS JanbHenen WH/IMBUYaJIbHOM
TpaeKTOpUH oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
MUpe npodeccuit u npodeccOHATBHBIX
MPEANOYTEHUN c Y4ETOM YCTOWYMBBIX
NIO3HABATEJIbHBIX MHTEPECOB, a TAaKKE HAa OCHOBE
(hopMUpOBaHMSI  YBAKUTEJIBHOIO OTHOLIEHMS K
TpyAay;

YMEHHMSI KOHTPOJIUPOBAThH POLECC U PE3YJIbTAT
yueOHOI U MaTeMaTHYeCKOM JesITeIbHOCTH;
KPUTUYHOCTH MBIIIEHUS, THUIIUATUBBI,
HaXO0JYUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTeMaTHYECKHX 3a/1a4.

IToBTOpPEHUE H
cucremMmaTu3lanms
y4eO0HOro MmarepuaJia

18 yacoB

HOBTOpCHI/IC " CUCTEMaTu3alrd Kypca MaTEMaTUKU 8
KJ1acca.

BocnuteiBaercs

YBAXXCHHUC K JIUYHOCTHU, OTHOIICHHA K MaTEMAaTUKE
KaK K 9aCTu O6H.[C‘ICJ'IOBC‘ICCKOI71 KYJbTYPBbI;
IIOHUMAaHWEC 3HAYUMOCTH MaTEMAaTUKU JIs1 HAYYHO-
TCXHUYCCKOTO IpOorpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMM}’HI/IKa6eHBHOCTB; OTBECTCTBECHHOCTbD,

poccuiickas rpaXkaaHCKast UJCHTUYHOCTD:
NaTPUOTU3Ma, yBaxeHMsi K OTedecTBy, OCO3HaHUs




BKJIaJla OTEYECTBEHHBIX YYEHBIX B pPA3BUTHE
MHPOBOU HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YUCHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOYYalOLIMXCS K
CaMOpa3BUTHIO U CaMOOOPAa30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00YYEHUIO U MTO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO  BbIOOpa U
MMOCTPOCHUSA naJbHEHUIIIENH VHIUBUY AIbHOMN
TpaeKTOpUH oO0pa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii u poheCCHOHATTLHBIX
peANnOYTEHU I c Y4ETOM YCTOMYMBBIX
IIO3HABATEJIbHBIX HMHTEPECOB, a TaK)KE€ Ha OCHOBE
(hopMUpOBaHHSI  YBOKUTEJIBHOIO OTHOIICHHS K
Tpyay,

YMEHMSI KOHTPOJIUPOBATh IPOLECC U PE3YJIHTAT
y4eOHOM U MaTeMaTUYECKON e TEeTbHOCTH;
KPUTUYHOCTH MBILUIEHUS, THUIIUATUBBI,
HaXO0YUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTEMAaTUYECKUX 3aj1ad.

HepaBencrBa

21 yac

Pacno3znaBath 1 mpUBOAUTE TPUMEPHI YUCIOBBIX
HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, JIMHENHBIX
HEPABEHCTB C OJHOW IEPEMEHHOM, IBOMHBIX
HEpPABEHCTB.

PopMyIHpOBATH:

ONPEACIICHUS: CPABHEHUS IBYX YUCEIl, PELICHUS
HEpPaBEHCTBA C OJIHOW MEPEMEHHOM, PAaBHOCHIIBHBIX
HEPABEHCTB, PELIECHHS CUCTEMbI HEPABEHCTB C OJTHOU
MIEPEMEHHOM, 00JIaCTH OIpeIeTIeHHsI BBIPAKEHUS;
CBOMCTBA YUCJIOBBIX HEPABEHCTB, CIIOKEHUS U
YMHOEHUS YUCIIOBBIX HEPABEHCTB

Jloka3pIBaTh: CBOKCTBA YUCIIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHUN U YMHOKEHHUH YUCIOBBIX
HEPABEHCTB.

BocnuteiBaercs

YBa)KEHUE K JJMYHOCTH; OTHOLLIEHUS K MaTEMATHUKE
KaK K 4acTu OOIIeueI0BEYECKON KYIbTYPHI;
MMOHMMaHHE 3HAYMMOCTH MaTeMaTHKH JUIs Hay4HO-
TEXHUUYECKOTO Iporpecca; Habop BOJIEBBIX KaUeCTB;
KOMMYHHUKa0€IbHOCTh; OTBETCTBEHHOCTH;

poccuiickast rpakaaHcKas HIEHTHYHOCTD:
HanI/IOTI/ISMa, YBa)KeHI/Ifl K OTC‘—ICCTBy, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX YUY€HBIX B pa3BHUTHE
MHPOBOU HAyKH;

OTBCTCTBCHHOC OTHOIICHUEC K y‘IeHI/IIO;

TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYaromuxcs K
CaMOpa3BUTHUIO W €aMOOOPAa30BaHHMIO HAa OCHOBE




Pemates nuHeliHbIe HEpABEHCTBA.

3anuckIBaTh PEIICHUs] HEPABEHCTB U UX CUCTEM B BUJIE
YHCIIOBBIX MPOMEKYTKOB, 00bEIMHEHUS, IEPECeUCHUs
YUCJIOBBIX POMEKYTKOB.

Pemats cucremy HEpaBEHCTB C OJIHOM MEPEMEHHOM.
OrneHuBaTh 3HAYCHUE BBIPAYKECHUS.

N306paxaTh Ha KOOPAUHATHON NMPSIMOU 3aJaHHbBIE
HEPaBEHCTBAMH YHCIIOBBIC MPOMEKYTKHU

MOTHBAILIMH K 00YYEHHIO U ITO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BBIOOpa U
MOCTPOCHUSA NaJIbHEHUIIEN VHIUBUy aJIbHOMN
TpPaeKTOpUHU 0O0pa3oBaHMs Ha 0a3e OPHUEHTUPOBKHU B
MHUpE npodeccuit u podeCCHOHATBHBIX
IIPEANOYTEHU I c Y4ETOM YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TaKXKE Ha OCHOBE
(hopMHUpOBaHHSI  YBOKUTEIBHOTO OTHOIICHHS K
TpyAy;

YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3YyIbTaT
y4eOHOI U MaTeMaTUYECKOM 1eATeIbHOCTH;
KPUTUYHOCTH MBIIUJICHUS, THUIIUATUBHI,
HAXOAYMBOCTH, aKTUBHOCTH MPU PELICHUH
MaTeMaTUYECKHUX 3a/1a4.

KBaapaTnunas
GyHKuun

32 yacoB

OnuceiBaTh NOHATHE (PYHKIMH KaK ITpaBUiIa,
YCTaHABJIMBAIOILIETO CBA3b MEKIY FIEMEHTaMU JABYX
MHO>KECTB.

@opMyIHMpOBATH:

orpeiesieHus: HyIsl QyHKIIMH; TPOMEKYTKOB
3HAKONOCTOSAHCTBA (QYHKIUU; QYHKIIIH,
BO3pacTarolei (yObIBaro1eii) Ha MHOXKECTBE;
KBaJIpaTUYHOM (YHKIIMH; KBaJAPAaTHOTO HEPABEHCTBA,
CBOMCTBA KBaIpaTUYHON (PYHKIINY;

MpaBWJIa NOCTPOEHUS IpaKOB (PYHKIMN C TOMOILBIO
npeoOpaszoBanuii Buaa f(x) — f(x)+a;

f(x) — f(x + a); f(x) — kf(x).

Ctpoutb rpaduku GyHKIUN C TOMOIIBIO
npeoOpaszoBanuii Buaa f(x) — f(x)+ a;

f(x) — f(x + a); f(x) — kf(x).

CtpouTh rpaduk KBaApaTUIHON PYHKITUH.

ITo rpaduky kBagpaTUYHON (QPYHKIIUN ONHCHIBATH €&
CBOICTBA.

OnwuceIBaTh CXeMaTHYHOE PACIIOI0KEHHE TTapadoIIbI

BocnuteiBaercs

YBAXKCHHUC K JIMYHOCTU, OTHOIICHHA K MaTEMAaTUKE
KaK K 4aCTHu 06mequOBequK0ﬁ KYJBbTYPBI;
IMOHUMAHWEC 3HAYUMOCTH MAaTCMAaTUKU JIs1 HAYyYHO-
TCXHUYCCKOTO ITpOorpecca, Ha6op BOJICBBIX KaUCCTB,
KOMM}’HI/IKa6€J'II)HOCTB; OTBCTCTBCHHOCTbD,

poccuiickast rpakIaHCKast HJIEHTHYHOCTD:
MaTpuoTH3Ma, yBakeHHs K OTeuecTBY, OCO3HAHUS
BKJa/Jla OTEYECTBEHHBIX YYEHBIX B  Pa3BUTHE
MHPOBOH HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO;

TOTOBHOCTb W CHOCOOHOCTh OOyYarommxcsi K
CaMOpPa3BUTHIO M C€aMOOOpa30BaHHWIO Ha OCHOBE
MOTHBAIIMH K 0O0yUYEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTH OCO3HAHHOT'O BBIOOpa u
IIOCTPOEHUS IaJIbHEHUIIIEH VHIUBULYJIbHON
TpaeKTOpuH 00pa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
MHUpe npodeccuit u npodecCHuOHATBHBIX




OTHOCHUTEIIEHO OCH a0CIIUCC B 3aBUCUMOCTH OT 3HaKa
cTapiiero ko3 duirenTa u TMCKpUMUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUJICHA.
Pemarp kBagpaTHBIC HEPABCHCTBA, UCIIONB3YS CXEMY

PaCIIOIOKCHUA napa60m,1 OTHOCHUTCJIBHO OCH a6CI_[I/ICC.

OnwuceiBath rpadUuecKuil METO PELICHUST CHCTEMBI
JIBYX YPaBHEHUU C JBYMs IEPEMEHHBIMU, METO]
ITOACTAHOBKHU U METOJI CJIOKECHMS ISl PEILICHUS
CUCTEMBI JIByX YPAaBHEHHH C IByMsl [IEPEMEHHBIMU,
OJIHO U3 KOTOPBIX HE SIBISETCSA JIUHEHHBIM.

Pemiate TekcTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMMU SIBJISAETCS
MaTeMaTUYECKOU MOJIENBIO PEAIbHOTO MPOLECCa,

Y MUHTEPIPETUPOBATH PE3YJIbTAT PEIICHUS CHCTEMBbI

peaNOYTEHUI c Y4ETOM YCTOMYHUBBIX
MO3HABATEJIbHBIX HHTEPECOB, a TAaKKE€ HAa OCHOBE
(¢hopMUpOBaHMST  YBOKUTEJIBHOIO OTHOIICHHS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYECKON JIeATEeIbHOCTH;
KPUTUYHOCTH MBILUICHUS], THULIUATUBBI,
HAXOTYUBOCTH, aKTUBHOCTH TP PEIICHUU
MaTEeMaTUYECKHX 3a/1au.

9JIeMeHThI
NPUKJIATHON
MaTeMaTHKH

21 yac

IIpuBOAUTE IPUMEDBL:

MaTeMaTHYECKUX MOJENIEHN peabHbIX CUTyallUl;
MPUKIIAJHBIX 331a4; NPUOIKEHHBIX BEIUYUH;
HCIOJIb30BaHNS KOMOMHATOPHBIX MTPaBUJI CyMMBI U
MIPOU3BECHNUS; CITydaiiHbIX COOBITHI, BKITIOYAs
JIOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHS; OTIBITOB C
PaBHOBEPOSATHBIMHU UCXOAMU; IIPEACTABICHUS
CTaTHUCTUYECKUX JAHHBIX B BUJE TAOJIUL, TUAarpPaMM,
rpaduKOB; MCIIOJIB30BaHNUS BEPOSTHOCTHBIX CBOMCTB
OKPYKAIOIIMNX SIBJICHUMN.

DopMyIHpOBATH:

orpeJiesieHus: a0COIIOTHOM MOTrPEIIHOCTH,
OTHOCHUTEIIbHOM MOTPEIIHOCTH, TOCTOBEPHOTO
COOBITHSI, HEBO3MOXHOI'O COOBITHS; KIIACCHYECKOE
ONpeJIETICHUE BEPOSITHOCTH;

MpaBWIa: KOMOMHATOPHOE MPABUIIO CyMMBI,
KOMOMHATOPHOE MPaBUJIO MTPOU3BEACHUS.
OnuchIBaTh 3Tambl pelIeHUs: MPUKIAAHON 3a/1a4u.

BocnuteiBaercs

YBAXKCHHUC K JIMYHOCTU, OTHOIICHHA K MaTEMAaTUKE
KaK K 4aCTHu O6IHC“I€J'IOB€“IGCKOI>1 KYJbTYPBbI;
IMOHUMAHWEC 3HAYUMOCTH MAaTCMAaTUKU JIs1 HAYyYHO-
TCXHUYCCKOTO ITpOorpecca, Ha6op BOJICBBIX KaUCCTB,
KOMM}’HI/IKa6€J'II)HOCTB; OTBCTCTBCHHOCTbD,

poccuiickast rpakIaHCKast HJIEHTHYHOCTD:
MaTpuoTH3Ma, yBakeHHs K OTeuecTBY, OCO3HAHUS
BKJa/Jla OTEYECTBEHHBIX YYEHBIX B  pa3BUTHE
MHPOBOH HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO;

TOTOBHOCTb U CIOCOOHOCTh OOYyYaromMXCS K
CaMOpPa3BUTHIO M C€aMOOOpa30BaHHWIO Ha OCHOBE
MOTHBAIIMH K 00yUEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTH OCO3HAHHOT'O BBIOOpA u
IIOCTPOEHUS naJIbHEHUIIIEH VHIUBULYJIbHON
TpaeKkTOpuu 0Opa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
MHUpe npodeccuit u npodecCHOHATBHBIX




[TosicHATB ¥ 3anuchIBaTh GOPMYITY CIOKHBIX
IIPOLIEHTOB.

IIpoBOAUTH NPOLIEHTHBIE PACUETHI C UCIIOIB30BAHUEM
CJIO’KHBIX ITPOLIEHTOB.

HaxonuThk TOYHOCTH NpUOIMKEHUS IO Ta0IHLEe
NpUOIMKEHHBIX 3HAUYCHUI BETMYMHBI.
Vcnonb30BaThk pazauyuHble GOPMBI 3aHCH
npUOIMKEHHOTO 3HAYCHHUS BEITMYNHBI.

OneHuBaTh NpUOIMIKEHHOE 3HAUEHUE BEJTMUUHBI.
[IpoBOANTE OIBITHI CO CIIy4alHBIMHU UCXOAAMM.
[TosicHATB ¥ 3anuChIBaTh GOPMYITY HAXOMKIAECHUS
4acTOThI CIIy4aifHOrO COOBITHSL.

OnuceIBaTh CTaTUCTUYECKYIO OLIEHKY BEPOATHOCTH
CITy4altHOTO COOBITHSI.

HaxonuTh BEpOSITHOCTD CITydaifHOrO COOBITHS B
OTIBITaX C PaBHOBEPOSATHBIMH UCXOJIaMHU.

OnuceIBaTh 3Tanbl CTATUCTUYECKOTO UCCIIEIOBAHUS.
OdopmasaTe HHPOPMAIUIO B BUE TaOJINI U AUATPAMM.
W3BnekaTh HH(MOPMAIHIO U3 TAOJIUIl U AUArPaMM.
HaxoauTs 1 mpuBOANUTE IPUMEPHI UCIIOJIB30BaHUS
CTaTUCTUYECKUX XapaKTEPUCTHK COBOKYITHOCTH
JAHHBIX: CpeJIHee 3HaUYeHUE, MOJa, pa3Max, MeJruaHa
BBIOODKH.

peaNOYTEHUI c Y4ETOM YCTOHYHUBBIX
MO3HABATEJILHBIX HMHTEPECOB, a TAaKKE Ha OCHOBE
(¢hopMUpOBaHMST  YBOKUTEJIBHOIO OTHOIICHHS K
Tpyay,

YMEHUSI KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYECKON JIeATEeIbHOCTH;
KPUTUYHOCTH MBILUICHUS], THULIUATUBBI,
HAXOTYUBOCTH, aKTUBHOCTH TP PEIICHUU
MaTEeMaTUYECKHX 3a/1au.

YucioBbie
MOCJe0BATEJILHOCTH

21 4gac

[IpuBOAUTE IPUMEPHI: TOCIIEIOBATEIBHOCTEN;
YHUCJIOBBIX IOCIEN0BATEIILHOCTEH, B YACTHOCTH
apu(MeTHyecKoil 1 reOMeTPUUECKO MPOTrPECCHif;
HCIIOJIB30BaHHUs I10CIEA0BATEIBHOCTEN B PEAIbHOU
YKU3HM; 33714, B KOTOPBIX PACCMATPUBAKOTCA CYMMBI C
0ECKOHEYHBIM YHCIIOM CJIaraeMbIX.

OnuceIBaTh: MOHATHE MOCIEA0BATEIBHOCTH, YICHA
MOCJIeI0BATEIbHOCTH, CIIOCOOBI 3a/1aHUS
IIOCJIEJOBATEILHOCTH.

BpIuncasaTe 4iIeHb! IOCIEN0BATEIbHOCTH, 3alaHHON

BocnureiBaercs

YBa)KEHUE K JJMYHOCTH; OTHOLLIEHUS K MaTEMATHKE
KaK K 4acTu OOIIeueI0BEYECKON KYIbTYPHI;
MMOHMMaHKHE 3HAYMMOCTH MaTeMaTHKH JUIs HAy4HO-
TEXHUUYECKOTO Iporpecca; Habop BOJIEBBIX KaUeCTB;
KOMMYHHUKa0€IbHOCTh; OTBETCTBEHHOCTH;

poccuiickas rpakJ1aHcKas UJIEHTUYHOCTD:
naTpuoTU3Ma, yBaxkeHus kK OTeuecTBy, OCO3HaHUS
BKJIaJ]a OTCYECTBEHHBIX YUY€HBIX B pa3BHUTHE




(bopMyJI0ii N-To YIeHa UIIU PEKYPPEHTHO.
DopMyIHMpOBaATH:

orpeiesIeHus: apuPMETHIECKOI MPOrPecCcHH,
reOMETPHUYECKON IPOTrpeccuy;

CBOMCTBA WIEHOB T€OMETPUUYECKON U apUPMETUUECKOI
MPOrPEeCCUui.

3amaBaTh apu(PMETHIECKYIO M TEOMETPUIECKYIO
IIPOrPECCUU PEKYPPEHTHO.

3anuceIBaTh M MOSICHATH (POPMYJIBI OOIIETO YiieHa
apu(pMeTHYECKONH U FeOMETPUYECKON MPOrpeccHii.
3anuceIBaTh M JOKa3bIBaTh: (POPMYIIBI CyMMEI N
NIEPBbIX YJICHOB apu(METUUECKON U T€OMETPUIECKOI
nporpeccuii; GopMyJibl, BbIpayKaroLI1e CBOWCTBA
YJIEHOB apU()PMETHUECKON U TeOMETpUUYECKON
MIPOrpPECCUI.

Boraucnare cyMmy 6€CKOHEUHOM reoMeTpruuecKoi
nporpeccuu, y kKotopoi | q | < 1.

IIpencraBnsaTh GeCKOHEUHbIE IEPUOANYECKHE APOOH B
BUJI€ OOBIKHOBEHHBbIX.

MUPOBOW HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh  OOy4YaroLIMXCS K
CaMOpPAa3BUTHUI0O M CaMOOOpPa3OBAaHHIO Ha OCHOBE
MOTHUBAIMK K 00yYEHUIO U [TO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BbIOOpa W
IIOCTPOCHHUS JaJIbHEN e WUHAVBUYaJIbHON
TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
MUpE npodeccuit u npodecCHOHATBHBIX
IIPEANOYTEHU I c Y4ETOM YCTOMYMBBIX
IIO3HABATEJIbHBIX MHTEPECOB, a TAaKXKE HAa OCHOBE
(GOpMHUpPOBaHHSA YBAKUTEIBHOTO OTHOWIEHHS K
TpyAay,

YMEHUSI KOHTPOJIMPOBATH MTPOLIECC U PE3YJIIbTAT
y4eOHOI U MaTeMaTHYeCKOM JesITeIbHOCTH;
KPUTUYHOCTH MBIIICHUS, UHUIIUATUBBI,
HaXOAYNBOCTH, aKTUBHOCTH IIPU PELIECHUU
MaTeMaTHYECKHUX 33/1a4.

PeweHue
TpeyronbHUKOB

16 yacos

DopMyJIMPOBATH:

ONPEACIICHUS: CHHYCa, KOCUHYCa, TAHT€HCA,
KoTaHreHca yria ot 0° go 180°;

CBOWCTBO CBSI3U JIJIMH IMaroHajaed u CTOPOH
rapajuiesorpamma.

DopMyJIHPOBATH U PA3bICHATH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO.

BrruncnsaTe 3HaYeHHE TPUTOHOMETPHUECKON (PYHKITHH
yTja 1Mo 3HAYeHHUIO OJJHON U3 ero 3aJaHHbBIX (PYHKIIUN.
DopMyJIHMPOBATh U JOKA3BIBATH TEOPEMBI: CHHYCOB,
KOCUHYCOB, CJIEACTBUS U3 TEOPEMBI KOCUHYCOB U

BocnuteiBaercs

YBAXXCHHUC K IMYHOCTHU, OTHOIICHHA K MaTEMAaTUKE
KaK K 9aCTHu O6H.[C‘ICJIOB€‘ICCKOI>'I KYJbTYPBbI;
IIOHUMAaHWEC 3HAYUMOCTH MaTEMAaTUKHU JIs1 HAYyUYHO-
TCXHUYCCKOTO ITpOorpecca, Ha6op BOJICBBIX Ka4CCTB,
KOMMYHI/IKa6eJ'II)HOCTB; OTBECTCTBECHHOCTbD,

poccuiickas rpaXkIaHCKas UJICHTUIHOCTE!
naTpuoTu3Ma, yBakeHHs K OTedecTBY, OCO3HAHUS
BKJIaJla OTEYECTBEHHBIX YYEHBIX B Ppa3BUTHE
MHpPOBOM HAYKH;

OTBETCTBEHHOE OTHOILIEHHUE K YUEHHUIO;

TOTOBHOCTh M CHOCOOHOCTh  OOYYAIOUIMXCS K




CHUHYCOB O IJIOLIaId OIMCAHHOTO MHOTOYT OJIbHUKA.
3anuceIBaTh U JOKa3bIBaTh (POPMYIIBI ISl HAXO0XKICHUS
IUIOLIAIA TPEYTOJIbHUKA, PaANyCOB BIMCAHHON U
ONMCAHHOW OKPYKHOCTEH TPEYTOJIbHUKA.

IIpuMeHATH U3y4EeHHBIE ONPEIEICHUS, TEOPEMBI

1 (GOpMYyJIbI K PELICHUIO 3a7a4

CaMOpa3BUTHIO U CaMOOOPAa30BaHHIO Ha OCHOBE
MOTHBAIIMH K 00YUEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTh OCO3HaHHOTO BbIOOpa U
IIOCTPOEHUS naJIbHEHUIIIEN VHIUBUYJIbHOMN
TpaeKTOpUHU oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
Mupe npodeccuii u npodeCcCuOHATBHBIX
pEeANnOYTEHUI c y4€TOM YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, & TAaKKE Ha OCHOBE
(¢hopMUpOBaHMS  YBOKUTEJIBHOTO OTHOIICHHS K
Tpyay,

YMEHUS KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHOM U MaTEeMaTUYECKON JIeATEeIbHOCTH;
KPUTUYHOCTH MBILUICHUS, THULIUATUBBI,
HAXOJYMBOCTH, AKTUBHOCTH IIPU PEIICHUU
MaTE€MaTUYECKHX 3a/1au.

IIpaBuibHbIE
MHOIO0YI0JIbHUKH

10 gyacoB

[TosCHATB, 4TO TAaKOE LIEHTP U LIEHTPAJIbHBIN yToa
MPaBUJILHOI'O MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
Kpyra.

DopMyJIHMPOBATH:

ONpeAeICHUE MPABUIBHOTO MHOTOYT OJIbHUKA;
CBOKCTBA ITPABUJIbHOTO MHOTOYT OJIbHUKA.

Jloka3pIiBaTh CBOMCTBA MPaBUJIBHBIX MHOTOYTOJIbHUKOB.
3anuchIBaTh U Pa3bIACHATH (DOPMYIIBI ATUHBI
OKPYKHOCTH, TUIOIIAIHN KpyTa.

3anuchIBaTh U I0Ka3bIBaTh (DOPMYJIBI ATUHBI AYTH,
TJIOMIAIN CEKTOPa, POPMYIIBI IS HAXO0XKICHUSI
paanyCcoB BIIMCAHHOW U ONMCAaHHOM OKPYXHOCTEH
MPaBUJILHOI'O MHOTOYTOJIbHUKA.

CTpouTh C IOMOUIBIO0 HIUPKYJIS U JIMHEWKU TPaBUIIbHBIC
TPEYTroJIbHUK, YETBIPEXYTOIbHUK, IIIECTUYTOJIbHHUK.
[IpumeHATh NU3yUYEHHBIE ONIPEAEIEHUS, TEOPEMBI

1 (HOPMYJIIBI K PEIICHHIO 3a]1a4

BocnuteiBaercs

YBa)XEHHE K JIMYHOCTH; OTHOLIEHUS K MaTEMaTHUKE
KaK K 4acTu OOIIeueI0BEYECKOM KYJIbTYpHI;
NOHMMaHMEe 3HAYMMOCTH MaTeMaTHKH JUIs HayYHO-
TEXHMUYECKOT0 ITporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHUKa0€IbHOCTh; OTBETCTBEHHOCTH;

poccuiickas rpaxkJlaHCKast UJACHTUYHOCTB!
MaTpuOTHU3Ma, yBaKeHHsT K OTe4ecTBy, OCO3HAHUS
BKJIQJla OTEYECTBEHHBIX YYEHBIX B pa3BHUTHE
MHPOBOM HAYKH;

OTBETCTBEHHOE OTHOILIEHHE K YUEHUIO;

TOTOBHOCTh U  CHOCOOHOCTh OOydYaromuxcsi K
CaMOpPa3BUTHI0O M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIUH K 00Y4EHUIO U [TO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO  BBIOOpa |
MOCTPOEHUS NaJIbHEHUIIIEN VHIUBUYJIbHOMN
TPaeKTOpUHU 00pazoBaHMs Ha 0a3e OPUEHTHPOBKHU B




MHUpE npodeccuit u podeCCHOHATBHBIX
NPEAIOYTEHUN c y4ETOM YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TaKXKE Ha OCHOBE
(bopMHUpOBaHUS  YBOKUTEIBHOTO OTHOLICHHS K
TPyY;

YMEHUSI KOHTPOJIMPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOI U MaTeMaTUYECKOM J1eATEIbHOCTH;
KPUTUYHOCTH MBIIUICHUS], THUIIHATHBHI,
HAXOAYMBOCTH, aKTUBHOCTH MPU PELICHUH
MaTeMaTHYECKUX 3a/1a4.

JdexapToBbI
KOOPAMHATHI

11 yacoB

OnuceiBaTh NPSMOYTOJIBHYIO CUCTEMY KOOPJAUHAT.
®opmyMpoBaTh: ONpeeNeHIe ypaBHEHHUS (DUTYPEI,
HE00XO0/IMMOE U JIOCTaTOYHOE YCIIOBUS
NapajuIeIbHOCTU JBYX MPSMBbIX.

3anuceIBaTh U JOKa3bIBaTh (POPMYJIbI pACCTOSIHUS
MEX/y IByMsl TOUKaMH, KOOPJMHAT CEPEINHbI
OTpe3Ka.

BbIBOMTH ypaBHEHHE OKPYKHOCTH, 00I1l€e ypaBHEHUE
MPSIMOM, ypaBHEHUE MPSAMOH C YTIIOBBIM

KO3 (HULIUEHTOM.

Jloka3bIBaTh HEOOXOAMMOE U I0CTaTOYHOE YCIOBUS
MapajuIeIbHOCTU JBYX MPSIMBbIX.

IIpuMeHsITh U3yUEHHBIE ONPEAEIEHUS, TEOPEMBI

1 (GOPMYJIBI K PEeLICHHIO 3a7a4

BocnuteiBaercs

YBAXXCHHUC K IMYHOCTU,; OTHOLICHHA K MATEMAaTUKE
KaK K 4aCTu O6IHC“I€J'IOB€“IGCKOI>1 KYJbTYPBbI;
IMOHUMAHWEC 3HAYUMOCTH MAaTCMAaTUKU JIs1 HAYyUYHO-
TCXHUYCCKOTO IpOorpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMM}’HI/IKa6€J'II)HOCTB; OTBCTCTBCHHOCTbD,

poccuiickast rpakIaHCKast HJICHTHYHOCTb:
NaTpuoOTU3Ma, YBaK€HUSI K OTeuecTBY, OCO3HAHUSA
BKJIa/Jla OTEYECTBEHHBIX YYEHBIX B  pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO;

TOTOBHOCTb U CIOCOOHOCTh OOYyYaromIMXCS K
CaMOpPa3BUTHIO W C€aMOOOpa30BaHHWIO Ha OCHOBE
MOTHBAIIMH K 00yUYEHUIO U TTO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO BBIOOpaA "
IIOCTPOEHUS JaIbHEeHnIIei VHIUBULYJIbHON
TpaeKkTopuu 00pa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
Mupe npodeccuit u npohecCHOHATBLHBIX
MPEINOYTEHUI c YUYETOM YCTOHYHUBBIX
MO3HABATEJIbHBIX HHTEPECOB, a TAaKKE HAa OCHOBE
(hopMHUPOBaHUS  YBAKUTEIHHOTO OTHOIICHUS K

TpyAay,




YMEHUSI KOHTPOJIIMPOBATH MIPOLIECC U PE3YIIbTAT
y4e0HOU U MaTeMaTUYECKOU JIeATEIIHbHOCTH;
KPUTUYHOCTH MBILLIEHUS, THULIUATUBBI,
HAXOJYMBOCTH, AKTUBHOCTH IIPU PEILIEHUU
MaTEMaTUYECKHX 3a/1au.

BekTopsl

14 yacoB

OnuceIBaTh MOHATHS BEKTOPHBIX M CKAJIIPHBIX
BEJIMYHH.

NnnrocTpupoBaTh NOHATHE BEKTOPA.
DopMyIUpOBaTh:

ONpEIEICHU: MOAYJISI BEKTOPA, KOJUIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,
CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHO)KEHHUS BEKTOPA Ha
4HCJIO,

CKAIIIPHOTO IIPOU3BEIACHUS BEKTOPOB;

CBOMCTBA: PaBHBIX BEKTOPOB, KOOPANHAT PaBHBIX
BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPIAUHAT BEKTOPA
CYMMBI U BEKTOpPa Pa3HOCTH JBYX BEKTOPOB,
KOJUIMHEApHBIX BEKTOPOB, YMHOXKEHHS BEKTOpa Ha
YHUCIIO0, CKAJIPHOTO IPOU3BEAECHUS JBYX BEKTOPOB,
NIEPIEHIUKYIISIPHBIX BEKTOPOB.

JIoKa3bIBaTh TEOPEMBI: O HAXOKJIECHUN KOOPIUHAT
BEKTOPA, O KOOpAUHATAX CYMMBI U pa3HOCTH BEKTOPOB,
00 yCIIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB,

0 HAXO0XKJICHUH CKaJISIPHOIO IIPOU3BEIECHHUS IBYX BEK-
TOPOB, 00 YCJIOBHUH MEPHEHIUKYISPHOCTH.
HaxoauTs KOCHHYC yIila MEXy IBYMSI BEKTOPAMH.
[IpuMeHATH U3ydeHHBIE ONPEEIEHUS, TEOPEMBI

1 GOPMYIIBI K pEIIEHHIO 3a/1a4.

BocnuteiBaercs

yBa)K€HHE K JMYHOCTH; OTHOLICHUS K MaTeMaTHKe
KaK K 4acTH 00IIeYeTI0BEYECKON KYIbTYPHI;
[OHUMAaHHMEe 3HAYMMOCTH MaTeMaTUKH JUIs HayYHO-
TEXHUUYECKOT'0 ITporpecca; Habop BOJIEBBIX KAYECTB;
KOMMYHHUKa0€IbHOCTb; OTBETCTBEHHOCTb;

poccuiickas rpaxkaaHcKas UJCHTUYHOCTD:
MaTpuoTU3Ma, yBaxeHHs K OTedecTBy, OCO3HaHUS
BKJIaZla OTEUYECTBEHHBIX YYEHBIX B pa3BUTHE
MHPOBOM HAYKH;

OTBETCTBEHHOE OTHOILLIEHHUE K YUEHHIO;

TOTOBHOCTh UM  CHOCOOHOCTh OOydYaromuxcsi K
CaMOpPAa3BUTHI0O M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIMH K 00yUYEHUIO U MI03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO  BbIOOpa |
TIOCTPOCHUS TanbHEenIIeH VHIUBUy AIbHOMN
TpaeKTOpUU 00pazoBaHMs Ha 06a3e OPUEHTHPOBKHU B
MHpe npodeccuit " npodeccroHanIbHbIX
MPEANIOYTEHUN c y4E€TOM YCTOWYMBBIX
[T03HABATEJIBHBIX HMHTEPECOB, a TAaKKE€ HAa OCHOBE
(GbopMHUpPOBaHHUSA  YBaKUTENBHOIO OTHOLIEHHS K
TpyAay;

YMEHMSI KOHTPOJIUPOBATh IIPOLECC U PE3YIIHTAT
y4eOHON U MaTEeMaTUYECKON JeATEIbHOCTH;
KPUTUYHOCTH MBIIICHUS, THULIUATUBBI,
HaXOJ4YUBOCTH, AKTUBHOCTH IIPH PEIICHUU
MaTEeMaTHYECKHX 3aad.




I'eomeTpuueckue 10 yacos [IpuBoauTH IpUMEpPHI TpeodpazoBanus GUryp. BocnuteiBaercs
npeodopa3oBaHusA OmnwuceiBath mpeoOpa3oBanus GUryp: mapauieaIbHbII
[epEHOC, OceBasi CHMMETPHS, LIEHTPaIbHAs YBAKEHHE K IMYHOCTH; OTHOLICHH K MaTeMATHKe
CHMMETpHS, [I0BOPOT, TOMOTETHS, T0/I00HE. KaK K 4aCTH OO0IIeYeI0BEYECKOM KYIbTYPHI;
DOpMyJITHPOBATS: [IOHMMAaHHUE 3HAYMMOCTH MaTEMAaTUKH JIJIsl HAyYHO-
OTIpE/IeNeH s ABKEHHS; PaBHBIX (DUTYp; TOUEK, TEXHUUYECKOTO Mporpecca; Habop BOJEBBIX KAYECTB;
CHMMETPUYHBIX OTHOCUTENLHO MPSIMOM; TOYEK, KOMMYHHKA0EIbHOCTh; OTBETCTBEHHOCTE;
CHMMETPUYHBIX OTHOCHTEIBHO TOUKH; (QUTYPHI, .
. . poccuiickast rpaXxaaHcKas UJEHTUYHOCTD:
HUMEIOIIEH 0Ch CUMMETPUU; (PUTYPBI, UMEIOIICH LIEHTP
naTpuoTH3Ma, yBakeHus K OTeuecTBy, OCO3HAHUS
CUMMETpPHUH; TIOJOOHBIX QUTYD; R
. BKJIaZla OTEYECTBEHHBIX YYEHBIX B pa3BUTUE
CBOMCTBA: IBWKEHUS, MAPAILIEIBHOTO NIEPEHOCa, .
. . MUPOBOI HAYKH;
OCEBOM CUMMETPUH, LICHTPAJIIbHON CUMMETPUH, T10-
OTBETCTBEHHOE OTHOILLIEHHUE K YUEHMUIO;
BOPOTa, TOMOTETHH.
. TOTOBHOCTh UM CHOCOOHOCTh OOyYarommxcsi K
Jloka3bpIBaTh TEOPEMBI: O CBOMCTBAaX NMapaieIbHOTO
. o CaMOpa3BUTHIO M C€aMOOOpa30BaHHIO Ha OCHOBE
IIEpEeHOCca, 0CEBOM CUMMETPUH, LIEHTPAIbHON
MOTHUBAIMH K 00YYEHUIO U TO3HAHUIO;
CUMMETpUH, IOBOPOTA, TOMOTETHH, 00 OTHOLIEHUH
. OTBETCTBEHHOCTb ~ OCO3HAaHHOTO  BbIOOpa U
TUI0IIazel MoJOOHBIX TPEYTOJILHUKOB. N .
IIOCTPOEHHUS JaJIbHEN e WH/IMBUYaIbHOM
[IpuMeHsTh U3yUeHHBIE ONIpEAETIECHUS, TEOPEMBbI
TpaeKTOpUHU oOpa3oBaHMsl Ha 0a3e OPUEHTHPOBKHU B
1 GOpMYJIBI K PEIICHHUIO 33134 .
MUpe npodeccuit u npodecCHOHATBHBIX
MPEANOYTEHUN c Y4ETOM YCTOMYMBBIX
IIO3HABATEJIbHBIX MHTEPECOB, a TAaKKE Ha OCHOBE
(¢hopMUpOBaHMSI  YBAXKUTEJIBHOIO OTHOIIEHMS K
TpyAay,
YMEHHUsI KOHTPOJIUPOBAThH POLECC U PE3YIIHTAT
yueOHOI U MaTeMaTHYeCKOH JesITeIbHOCTH;
KPUTHYHOCTH MBIIUICHUS, HHUIINATHUBBI,
HAXO/JIYMBOCTH, AKTUBHOCTH NPH PEILICHUU
MaTeMaTHYECKHX 3a/1ad.
HavanabHble S gyacos Ctpoutb: n300paskeHus MPOCTPAHCTBEHHBIX UTYP: BocnuTeiBaercs
cBeJleHus U3 Ky0a, MpsAMOYTOoJIbHOTO NapasuleNenunena, TupaMubl,
cTepeoMeTpPUH IIPU3MBI, KOHYCa, 11apa. YBa)KCHHE K JIMYHOCTH; OTHOIIEHUS K MAaTEMATHUKE

HaxoauTs: a35eMeHTsl IPOCTPaHCTBEHHBIX QUTYD

KaK K 4acTH OOIIeYeIOBEYECKON KYIbTYPHI;
OHMMaHKe 3HaYMMOCTH MaTeMaTHKH JUIsl HAyYHO-




TEXHUYCCKOT'O ITporpecca, Ha6op BOJICBBIX KAUEC€CTB,
KOMMyHI/IKaGGJIBHOCTb; OTBCTCTBCHHOCTD,

poccuiickas rpaXxxaaHcKas UJEHTUYHOCTD:
naTpuoTu3Ma, yBaxeHHs K OTedecTBYy, OCO3HaHUS
BKJIaJJa OTCYECTBEHHBIX YUYEHBIX B pa3BUTHE
MHUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILIEHHUE K YUEHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOy4YaroLIMXCS K
CaMOpPa3BUTHUI0O M CaMOOOpPa30BaHMIO Ha OCHOBE
MOTHUBAIMK K 00YYEHUIO U [TO3HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAHHOTO  BbIOOpa U
HOCTPOCHHUS JanbHenen WH/IMBUYaJIbHOM
TpaeKTOpUH oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKHU B
MUpe npodeccuit u npodeccOHATBHBIX
MPEANOYTEHUN c Y4ETOM YCTOWYMBBIX
NIO3HABATEJIbHBIX MHTEPECOB, a TaKXE Ha OCHOBE
(hopMUpOBaHMSI  YBAKUTEJIBHOIO OTHOLIEHMS K
TpyAay;

YMEHHMSI KOHTPOJIUPOBAThH IPOLIECC U PE3YJIbTAT
yueOHOI U MaTeMaTHYeCKOM JesITeIbHOCTH;
KPUTUYHOCTH MBIIIEHUS, THUIIUATUBBI,
HaXO0JYUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTeMaTHYECKHX 3a/1ad.

IToBTOpPEHUE H
cucremMmaTu3lanms
y4eO0HOro MmarepuaJia

19 yacoB

HOBTOpCHI/IC " CUCTEMATHU3alud KypCca MaTEMaTUKU 5-9
KJ1acca

BocnuteiBaercs

YBAXXCHHUC K JIUYHOCTHU, OTHOIICHHA K MaTEMAaTUKE
KaK K 9aCTu O6H.IC‘ICJ'IOBC‘ICCKOI71 KYJbTYPBbI;
IMOHUMAaHWEC 3HAYUMOCTH MaTEMAaTUKHU JIs1 HAYyYHO-
TCXHUYCCKOTO IpOorpecca, Ha6op BOJICBBIX Ka4UCCTB,
KOMM}’HI/IKa6eHBHOCTB; OTBECTCTBECHHOCTbD,

poccuiickas rpaXkaaHCKast UJCHTUYHOCTD:
NaTPUOTU3Ma, yBaxeHMsi K OTedecTBy, OCO3HaHUs




BKJIaJla OTEYECTBEHHBIX YYEHBIX B pPA3BUTHE
MHPOBOU HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO;

TOTOBHOCTb M CHOCOOHOCTh OOYYalOLIMXCS K
CaMOpa3BUTHUIO W CaMOOOPAa30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00YYEHUIO U MTO3HAHUIO;
OTBETCTBEHHOCTh OCO3HAHHOTO  BbIOOpa U
MMOCTPOCHUSA naJbHEHUIIIENH VHIUBUY AIbHOMN
TpaeKTOpUH oO0pa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii u npodecCuOHATBHBIX
pEeANnOYTEHUI c Y4ETOM YCTOMYMBBIX
IIO3HABATEJIbHBIX HMHTEPECOB, 4 TaK)KE€ Ha OCHOBE
(¢bopMUpOBaHMSI  YBOKUTEJIBHOTO OTHOIICHHS K
Tpyay,

YMEHMSI KOHTPOJIUPOBATh IPOLECC U PE3YIILTAT
y4eOHON U MaTEeMaTUYECKON e TEeIbHOCTH;
KPUTHUYHOCTH MBIIIJIEHUS], NHULIUATUBBIL,
HaXO0YUBOCTH, AKTUBHOCTHU IIPU PEILICHUU
MaTEMAaTUYECKUX 3a/1ad.
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