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IHossicHuTEILHAA 3aANNCKA

VY4eOHbIlt Kypc MOCTpOEH Ha OcHOBe DenepalibHOro ToCyAapCTBEHHOTO
oOpa3zoBaTelpbHOr0 CcTaHmapta ¢ ydyeToM KoHuenuuu MareMaTuuecKoro
oOpa3oBaHHA M OPHEHTHPOBAH Ha TpeOOBaHHUS K pe3yibTaTam 0O0pa3oBaHUS,
comepkamumcsi B [IpumepHoli OCHOBHOW  0Opa3oBaTEeNbHOM  IporpamMmme
OCHOBHOTO o00miero oOpa3oBaHusi, a Takke B HEM Takke Yy4YUTHIBAIOTCS
JOMHUHHUPYIOUTUE HJIEU M TOJIOKEHUS MNPOrpaMMbl pa3BUTUS U (POpMUPOBaHUS
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUH I OCHOBHOI'O 0OIIEro oOpa3oBaHUf,
KOTOpbIE o0ecIeynBaroT dbopmupoBaHue poccuiickon IPaKIaHCKOMN
UJCHTUYHOCTH, KOMMYHHMKATHUBHBIX KAadeCTB JIMYHOCTU U  CIHOCOOCTBYIOT
(bOpMHUPOBAHUIO KITFOYEBON KOMIETEHIIUU — YMEHUS YUUTHCA.

PabGouass mporpamma coctaBieHa B pamkax YMK mo Marematuke 5-9
kinaccbl (aBTopbl: A.I.Mepsnsk, B.b.Ilomonckuiti, M.C. SIkup. - m31atenbckoro
nentpa «Benrtana-I'pad») u YMK no I'eomerpun 7-9 kmaccer (aBropsi: JI.C.
Artanacsan, B.®. byty3os, C.b. Kagomiies u np. — M.: [Ipocsemnienue).

Kypc wmarematuku 5-6 kijaccoB  sBigercs  (QyHAAMEHTOM IS
MaTEMaTUYECKOTO O0pa3oBaHUs W Pa3BUTUA UIKOJIHHUKOB, JIOMUHHUPYIOIIEH
byHKIMEH TpU ero M3y4eHHWH B 3TOM BO3pacTe SIBISETCS HWHTEIUIEKTyalbHOE
pasButHe ydammuxcsi. Kypc mocTpoeH Ha B3BEHIEHHOM COOTHOIIEHHWHM HOBBIX U
paHee 4 YCBOCHHBIX 3HAHUW, OOA3ATENBHBIX M JIONOJHUTEIBHBIX TEM IS
U3YYEHHsI, a TaKKE YUYMUTHIBAET BO3PACTHBIE M WHAMBUAYaIbHbIE OCOOEHHOCTH
YCBOCHUS 3HAHUM YYaIlUMHUCS.

Kypc anre6per 7-9 kiaccoB sBisieTcs 0a30BBIM ISl MaTEeMaTUYECKOTO
oOpa3oBaHUs M Pa3BUTHUS IIKOJIBHUKOB. AjreOpanueckue 3HAHUS U YMEHHS
HEOOXOAUMBI IS M3y4YeHUsT TeoMeTpun B 7-9 Kkiaccax, anreOpsl U
Marematuueckoro ananmza B 10-11 kimaccax, a TakkKe H3Yy4YEHUS CMEKHbBIX
JTACHMITINH.

HpaKTI/I‘IeCKa}I SHAYMMOCTb HIKOJIBHOT'O KypCa TICOMCTPHUHU 7-9 knaccos
COCTOUT B TOM, 4YTO IPCAMETOM Cro HU3YUCHHUA ABJIAIOTCA IMPOCTPAHCTBCHHBIC
(1)OpMI>I N KOJIWMYCCTBCHHLIC OTHOHIICHUA  PCAJIBHOIO  MHpPA, OIIMCAHHBIC
MaTCMaTHYCCKNMHU MOJCISAMM. B COBPCMCHHOM 06HIGCTBG MaTCMaTHYCCKasid
IIOATOTOBKA H€O6XO,III/IM3 KaXXIAOMY YCIIOBCKY, TaK KaK MAaTCMATHKA IIPHUCYTCTBYCT
BO BCCX c@epax YeJI0BEUECKOU JACATCIIBHOCTH.

Matematuka SIBISIETCS OJHHUM U3 OINOPHBIX IIKOJBHBIX MPEIMETOB.
MatemaTnyeckue 3HAHWS W YMEHHUS HEOOXOMUMBI ISl W3YYCHHS CMEKHBIX
TUuCcHUIUIMH (u3uka, reorpadus, Xumusi, tHGOpMaTUKa U Ip.).



OpHOl W3 OCHOBHBIX II€JIEM M3y4eHHsS MATeMAaTHKH SBISIETCS Pa3BUTHE
MBIIIJIEHUS, TIpeXxae Bcero (GopMupoBaHHe aOCTpPakTHOro MblnuieHus. C TOUYKH
3peHHUs BOCITUTAHUSI TBOPUYECKON JIMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY
MBIIIJICHUST YYallIUuXCs, KPOME aJTOPUTMHUYECKUX YMEHUW M HABBIKOB, KOTOpHIE
chopMyIHpPOBaHbl B CTAHJAPTHBIX MpaBuiaxX, GopMyiax U aJropuTMax JeicTBUH,
BOIILJTM DBPUCTHYECKUE MPUEMBI KaK OOIIEro, TaK U KOHKPETHOT'O XapakTepa. IDTH
npu€Mbl, B YaCTHOCTH, (OPMHUPYIOTCS MPU TOUCKE PEIICHUs 3a7ad BBICIIUX
YpOBHEMW CIOKHOCTU. B mpoliecce n3yueHus MaTreMaTuku Takxke GOpMHUPYIOTCA U
TaKM€ KadecTBa MBIIUICHHUS, KaK CHJIa M THUOKOCTb, KOHCTPYKTUBHOCTH U
KPUTHYHOCTh. Jl7isl amanTtanuu B COBPEMEHHOM HMH(OPMAIMOHHOM O0OIeCTBe
BaXHBIM  (aKTOpoM  siBIsieTcss  (OPMUPOBAHHE  MATEeMATHYECKOTO  CTHUIIS
MBIIIJICHUS, BKIIOYAKOIMIETO B ce0s HMHIAYKIHUIO M JIEIyKLHI0, 0000IIeHUE WU
KOHKPETU3alMI0, aHallu3 W CHHTE3, KIACCU(PUKALUIO U CUCTEMATU3AIIMIO,
abCcTparupoBaHue U aHAJIOTHUIO.

O6y‘l€HI/I€ MaTeMaTUKe JOa€T BO3MOKHOCTb INKOJbHHUKAM Hay4YUTBCA
IIaHUPOBATh CBOIO JOCATCIIBHOCTL, KPHTUYCCKH OLCHHBATH eé, I[MPUHHUMATb
CaMOCTOATCIIbHBIC PCIICHNA, OTCTAMBATh CBOU B3TJIAIbI U Y6€}KI[CHI/I5[.

B mpouecCc M3YUYCHHUA MATCMATHKH INKOJIBHUKHW YYaTCs H3JIaraTb CBOHU
MBICJIN ACHO W HCYCPIIBIBAIOLIC, HpI/IO6p€TaIOT HABBIKM YETKOIO M I'paMOTHOT'O
BBIIIOJTHCHU A MAaTEMaTHYCCKUX 3a1mce171, IIpu O9TOM HCIIOJb30BaHUC
MATCMATUYCCKOT'O A3bIKA IMO3BOJIACT PA3BUBATH Y YUAIIUXCA I'PAMOTHYIO YCTHYIO U
IMMCBMCHHYIO PCYb.

3HaKOMCTBO C MCTOpHEH pa3BUTHS MAaTeMAaTUKH KaK HAayKd (QOpPMHUPYET Y
yUYalllUXCsl TPENCTaBICHUS O MaTeMaThKe KaK YacTh OOIleyeIoBeYeCKon
KYJbTYPBHI.

3HAYNTEIbHOC BHHUMAaHHUE B M3JIOKCHUU TEOPETHYECKOr0 Marepuajga Kypca
YIEISETCS €r0 MOTHUBAIIMK, PACKPBITHIO CYTH OCHOBHBIX TTOHSATHH, UICH, METOJIOB.
OOyueHue MoCTPOeHO Ha 0a3e TEOPHH PAa3BUBAIOIIETO OOYUYCHUS, YTO JIOCTUTACTCS
OCOOCHHOCTSIMH H3JIOKEHHUS TCOPETUYSCKOTO0 MaTephalia W YIPaXKHCHUSAMH Ha
CpaBHCHHE, aHaJIn3, BBIIEIIEHNE  TJIABHOTIO, YCTaHOBJICHHE  CBSI3EH,
Kiaccudukanuoo, o0o0meHne u cucrematusanuioo. Ocob0o  aKIEeHTHPYIOTCS
coJiepKaTelIbHOE PaCKPhITHE MaTEMaTHYCCKHX TMOHSATHH, TOJIKOBAHHUE CYITHOCTH
MaTEMaTHYECKUX METOJAOB M 00JacTH WX TNPHUMCHCHHS, JEeMOHCTpAIUS
BO3MOXXHOCTCH TIPUMCHCHHUS TEOPETHUYCCKUX B3HAHMHA JUIS PEIICHHS 3a]a4
NPHUKJIAIHOTO XapaKTepa, HalpUMEp pEIICHHUS TEKCTOBBIX 3aJad, JCHEKHBIX |
IPOIEHTHBIX Pacuy€éTOB, YMEHHE TOJb30BaThCS KOJIMYECTBCHHOW HH(OpMaIueH,
NPEJICTaBICHHON B pasinyHbIX (opmax, yMeHHWe uuTaTh rpaduku. Oco3HaHHE
o0II1ero, CyIeCTBEHHOTO SBJISIETCS OCHOBHOW 0a30#l JIJIs pelieHUs YNpaKHCHUH.
BaxHO TpHBOJUTH JCTAJbHBIC TMOSCHEHHUS K PEIICHUIO THIIOBBIX YIPaXKHECHUH.
DTUM pacKpbIBacTCsS CyTh MeETOja, IOJIX0Ja, NpeajaracTcsl ajlrOpUTM HIIH
ABPUCTUYECKAs CXeMa PelIeHUs YIPAKHEHUH ONpeIeIEHHOTO THIIA.



MecTo Kypca MaTeMaTHKH B Y4eOHOM ILIaHe

B 6a3ucHoM yueOHOM (00pa3oBaTEIbHOM) IJIaHE HA U3YYEHHE MaTeMaTHKU
OCHOBHOM IIKOJIBI OTBEACHO:

- B 5-6 xJ1acce 5 y4eOHBIX 4acOB B HEJIEIIO B TEUEHHUE To/1a 00yueHus, Bcero 340
4YacoB;

- B 7—9 xnaccax (anreOpa, BEpOATHOCTh M CTaTHCTHUKA) 3 ydeOHBIX yaca B
HEJIEJII0 B TeUEHUE KaKI0TO rojja o0ydenus, Bcero 306 4acos;

- B 7—9 xnaccax (reomeTpun) 2 y4eOHBIX Yaca B HEJIETIO B TEYEHUE KaXKI0ro roaa
oOydenus, Bcero 136 yacos.

JInuHOCTHBIE, MeTanIpeIMeTHbIE U NMPeJAMeTHbIE Pe3yJIbTATHI 0CBOEHUSA
COJepP:KAHUS Kypca MaTeMaTHKHU

N3yyenue  maTemMaTHKM 1O  JAaHHOW  MporpaMMme  CHOCOOCTBYET
(GOpPMHUPOBAHUIO y YyUYAIIUXCS JUYHOCTHBIX, METANpPEIMETHBIX M MPEeIMETHBIX
pe3yNbTaTOB  OOy4Y€HHs, COOTBETCTBYIOUIUMX TpeboBaHusiM  DenepaibHOTO
rOCy/IapCTBEHHOTO ~ 00pa3oBaTeNbHOTO  CTaHAapTa  OCHOBHOTO  OOIIETo
oOpa3zoBaHwUs.

JTuunocmmuwie pezynomamol:

1) BocnuTaHWe POCCHUHCKOW TPAXKIAHCKOM HMAEHTUYHOCTH: MATPUOTHU3MA,
yBaxkeHHsI K OTeuecTBy, OCO3HAHHUE BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOM HAYKWU;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaromuxcs K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIUU K
O0Oy4YEHHIO U TIO3HAHUIO;

3) oco3HaHHBIA BHIOOP M MOCTPOCHHE NaTbHEHIeH HHAUBUAYATLHOW TPACKTOPHUH
oOpa3oBaHus Ha 0aze OPUEHTUPOBKU B Mupe npodeccuil u npodeccrnoHaIbHBIX
OPEANOYTEHU C YYETOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TAKXKE Ha
OCHOBE (DOPMUPOBAHMS YBAXKUTEIBHOTO OTHOUIEHUS K TPYIY, Pa3BUTHUE OIbITA
Y4acTHUSl B COUUAIBHO 3HAUMMOM TPY/IE;



4) yMeHHE KOHTPOJMPOBATH MPOIECC U Pe3yibTaT yueOHOM M MaTeMaTHyecKOn
NEeATEIbHOCTH;
5) KpUTHYHOCTH MBIIUICHHUS, WHULHMATHUBA, HAXOAYUBOCTb, AKTUBHOCTHh IIPH
pEUIEHNH MaTEMAaTUYECKUX 3aay.
Memanpeomemmnoie pe3yibomamol

[IpenmeTHbIe pe3yabTaThl OCBOEHUS OCHOBHOM 00pa30BaTENbHONW MPOrpaMMbI
OCHOBHOTO 001iero obpas3oBaHusi ¢ y4deToMm oOumx TpeOoBanuii Cranmapra u
cnenuUKN U3y4aeMbIX MPEIMETOB, BXOMSIINX B COCTAB MPEAMETHBIX 00JacTel,
JOJKHBI 00€cTeunBaTh YCHEIIHOE OOYy4YEeHHE Ha CIENYIONEM YpOBHE OOIIETo
oOpa3zoBaHwUs.

N3yyenue MmaTeMaTUKH JIOJDKHO O0€CIIEUUTh:

OCO3HAHHME 3HAYECHHUS MAaTeMAaTHKU W WH()OPMATUKU B MOBCEIHEBHOM >KU3HU
YEJI0BEKa;

(dbopMHpoOBaHUE MIPEACTABICHHUHN O COITUANBHBIX, KYJIbTYPHBIX U UICTOPUUYECKUX
(dakTopax CTaHOBJICHHUS MaTEMAaTUYECKON HAYKH;

NOHUMAaHHE POJIM UH(POPMAIIMOHHBIX ITPOILIECCOB B COBPEMEHHOM MUDE;

dbopmupoBaHUE MPEACTABICHUI 0 MaTEMaTHUKE KaK 4acTH O0IIedeI0BEYeCKON
KyJIbTYpbl, YHUBEPCAIIBHOM SI3bIKE HAaYKH, MTO3BOJISIONIEM OIKCHIBATH U H3y4aTh
peanbHbIE IPOLIECCHI U SIBJICHUS.

B pesynbrate uzydeHus npeaMeTHou obnacty "MaTtemaruka' oOydarommuecs
Pa3BUBAIOT JJOTHYECKOE U MAaTEMATUUECKOE MBIIUICHUE, MTOIYYatOT IPEICTaABICHUE
0 MaTEMaTHYECKUX MOJENSAX; OBJAJEBAIOT MATEMaTUYECKHUMHU PaCCYKICHUSMH;
y4aTcsi MPUMEHITh MATEMAaTUYECKUE 3HAHUS NPU PELICHUH Pa3JIMYHbIX 3a/1ad U
OILICHMBATh TMOJIyYEHHBIC PE3yJbTaThl; OBIAJCBAIOT YMEHUAMH PEIICHUS y4eOHBIX
3a/lay; pa3BUBAIOT MAaTEMAaTUYECKYI0 HHTYUIIMIO; TOJYYarOT MpeAcTaBiIeHHE 00
OCHOBHBIX HH(OPMAIIMOHHBIX MPOIIECCaX B PEaTbHBIX CUTYaLIUSAX.

IlIpeomemmnpwie pe3yibmamapl U3y4CHNUs] MaTEMaTHKA JTOJKHBI OTPaXKaTh:

Marematuka. Anredpa. 'eomerpus:

1) ¢popMupoBanue npejcTaBiIeHUN O MaTeMaTHKE Kak O METOoJle MO3HaHUs
JNENCTBUTEIIBHOCTH, MO3BOJIIONIEM ONKCHIBATH M M3y4daTh PEalbHbIE MPOIECCHI U
SABJICHUS :

OCO3HAHHE POJIM MAaTEMATHUKU B pa3BUTUH Poccum n mMupa;

BO3MOKHOCTb MPUBECTU MPUMEPHI U3 OTEUECTBEHHONM U BCEMUPHON HMCTOPUU
MaTEMAaTHYECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YyMEHHH paboTaThb C Y4YeOHBIM MATEMATHYECKUM TEKCTOM
(aHanu3upoBaTh, M3BIEKATh HEOOXOAMMYIO HH(OpPMAIHUIO), TOYHO M TPaMOTHO
BBIPAXXaTh CBOM MBICIM C NPUMEHEHHUEM MATEMaTUYECKOW TEPMHHOJIOTMU U

CHMBOJIMKH, IMpOBOAUTD KJIaCCI/I(i)I/IKaIII/II/I, JJOTHYCCKHUC 06OCHOBaHI/IH,
JOKa3aTCJIbCTBA MaTCMAaTHUYCCKHUX YTBep}K,HCHHﬁ:
OIICPHUPOBAHUC ITOHATHUAMMU MHOXCCTBO, QJICMCHT MHOXKCCTBaA,

IMOAMHOXCCTBO, IIPHHAMICKHOCTb, HAXOXKIACHUC IICPCCCUCHUSI, O6L€,I[I/IH€HI/I}I
IMIOAMHOIKCCTBA B HpOCTGP'IHIPIX CUTyaluAX;
PCHICHUC CIHOKCTHBIX 3a/1aY1 PA3HbIX TUIIOB HAa BCC apI/I(I)MGTI/I‘IeCKI/Ie ,IIGﬁCTBPIH;



npUMEHEeHHE croco0a TMOWCKa PelIeHHs 3aJa4d, B KOTOPOM PACCYKIICHHE
CTPOUTCSI OT YCIOBUS K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHUIO;

COCTaBJICHHE IUIaHA PELICHUS 3aJaud, BBIJICJICHUE DSTAllOB €€ PEIICHHUs,
UHTEpIIpeTals BBIYMCIWTEIbHBIX pE3yJbTaTOB B 3aJaye, MCCIEI0BaHUE
MOJIyY€HHOTO PEIICHUA 3a/1a4H;

HaXO0JEHUE MPOIEHTa OT YKCJia, YUCIa MO MPOUEHTY OT HEro, HaX0XKJACHUS
MPOIEHTHOTO OTHOIIEHUS ABYX YMCEJ, HAXOXKJAEHHUS MPOLIEHTHOIO CHUKECHUS WIIU
MPOIEHTHOTO MOBBIIICHUS BEJIUYNHBI;

pellIeHrE JOTUUYECKHUX 3a]1a4;

3) pa3BuTHE MPEICTABICHUI O YHUCIIE U YUCIIOBBIX CUCTEMAX OT HaTypalbHbIX
0 JIEUCTBUTEJILHBIX YHCEJ; OBJAJCHHE HaBBIKAMU YCTHBIX, MHCHMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCIICHUMN:

ONEPUPOBAHUE  TMOHATUSIMU:  HATypallbHOE  YHUCIO, IIE€JI0€  YHUCIIO,
OOBIKHOBEHHAsI JAPOOb, IECATHYHAs ApOoOb, CMEIIAaHHOE YHCIJIO, palliOHAJIbHOE
YUCII0, UPPALMOHAIBHOE YUCJIO;

UCITOJIb30BaHUE CBOWCTBA YKMCE M 3aKOHOB apr(METHUUECKUX OIeparuil ¢
YUCJIaMH TIPU BBIITOJHEHUN BBIYUCIICHUM;

UCIIOJIb30BAaHUE MPU3HAKOB AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJTHEHUU
BBIYMCIICHUH 1 PEILICHUU 3a/ay;

BBITIOJTHEHUE OKPYIJICHUS YUCEN B COOTBETCTBUU C MPABUIIAMM;

CpaBHEHHUE YHCET;

OIICHUBAaHHWE 3HAYEHUS KBAAPATHOIO KOPHA W3 TMOJOXKUTEIBHOTO 1EJIOro
Yyucna;

4) oBIagEeHUE CHUMBOJIBHBIM SI3BIKOM aJIreOphl, IMPUEMaMHU BBITIOJHEHUS
TOXJICCTBEHHBIX MPE0OOpa30BaHUI BBIPAKCHUHN, pEIICHUS YPaBHEHHM, CUCTEM
ypaBHEHU, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUS MOJECIHUPOBATH pEajibHbIC
CUTyallud Ha S3bIKe aireOpbl, UCCIEAOBaTh IMOCTPOCHHBIE MOJCIH C
UCITOJIb30BaHHUEM alllapara ajareOpbl, HHTEPIPETUPOBATD MMOTYICHHBIN pe3yIbTaT:

BBITIOJIHEHUE HECJIOKHBIX MPeoOpa3oBaHUN JJI BBIYUCICHUS 3HAYCHUHN
YUCJIOBBIX BBIPAKEHMH, COJEp)KAIIMX CTENEHW C HaTypajbHBIM IOKa3aTeleM,
CTEIEHU C LIEJIBIM OTPULIATEIbHBIM MOKA3aTENEM;

BBITIOJIHEHUE HECTOXKHBIX MPeoOpa3oBaHUM IENBIX, JTPOOHO palliOHATIbHBIX
BBIPDOKCHUH H BBIPAXEHUHW C KBaJpaTHBIMU KOPHSMH, pPaCKpbIBaTh CKOOKH,
IPUBOAUTL TOAOOHBIE cllaraéMble, HCIOJIb30BaTh (OPMYIIBI  COKPAIICHHOTO
YMHOKEHUS,

pellleHre JIMHEHHBIX U KBaJPATHBIX YPABHEHUN M HEPABEHCTB, YPABHEHUH U
HEPABEHCTB, CBOJSIIUXCS K JIMHEHHBIM WM KBaJPATHBIM, CUCTEM YpPaBHECHHUH U
HEPaBEHCTB, H300pa)kKeHHWE PEIICHUH HEPaBEHCTB W HUX CHUCTEM Ha YHCIOBOU
PSAMOM;

5) oBnageHue cuUCTeMOW (PYHKIIMOHAJIBHBIX IIOHATHH, pPa3BUTHE YMEHHUS
UCIIONIB30BaTh  (DYHKIIMOHATIBHO-TpapUUYeckue TNPEJACTaBICHUS JJIA PEIICHUS
pa3IMYHBIX MaTeMaTUYECKUX 3ajad, [Jsd ONHCAaHWS U aHajdu3a peajlbHbIX
3aBUCHUMOCTEH



ONpeIeJICHUE TOJI0KEHUS TOUKHU 0 €€ KOOPJIAWHATAM, KOOPAUHATHI TOUKHU IO
€€ IMOJIOKEHUIO Ha MIII0OCKOCTH;

HaxoXxJAeHue 1o rpaduKy 3HA4YeHHH GYyHKIUU, O0OJACTU oOmpeaeIeHus,
MHOKE€CTBA 3HAY€HUU, Hylel (QYHKIUH, TPOMEKYTKOB 3HAKOIMOCTOSIHCTBA,
IPOMEXYTKOB BO3pACTaHUs U YObIBaHUS, HAUOOJBIIET0 U HAMMEHBIIIETO 3HAUCHHUS
byHKIMY;

nocTpoeHue rpaduka TUHEHHONW U KBaJIpaTUYHOMN () YHKITUI;

olepupoBaHME Ha 0a30BOM ypOBHE TMOHATHUAMH: TOCIEI0BATEIBHOCTD,
apuMeTHIecKas Mporpeccusi, FreoMeTpruIecKas Mporpeccus;

UCIIOJIb30BaHUE CBOWCTB JIMHEMHOW W KBaJpaTWUYHOW (QYHKIIUH U UX
rpaduKoB IpU pEIICHUH 3a7a4 U3 APYTUX yUeOHBIX IPEIMETOB;

6) OBJIaJICHUE FEOMETPUUECKHUM SI3bIKOM; Pa3BUTHE YMEHHUS UCIIOIb30BaTh €r0
IUIsl ONKCAHUS MPEIMETOB OKPYKAIOIIETO MHUpPA; Pa3BUTHE IMPOCTPAHCTBEHHBIX
NpeCTaBleHnH, W300pa3uUTENbHBIX  YMEHUH, HABBIKOB  T'€OMETPUYECKUX
MIOCTPOCHUN:

OlepupoOBaHUE MOHATHAMU: (UTypa, TOUKA, OTPE3OK, IpsiMasi, JIyd, JJoMaHas,
YIOJ, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHHUK, MNPSIMOYTOJIbHUK U
KBaJipaT, OKPYKHOCTh U KpPYT, MNPSMOYTOJIbHBIN MapajuieNenumnesn, KyO, map;
N300pakeHre N3y4aeMbIX (PUTYp OT PYKU U C TTIOMOIIBIO TUHEHKHU U LIUPKYJIS;

BBINIOJIHEHUE W3MEPEHHMs [UJIMH, PAaCCTOSAHUI, BEJIMYMH YIJIOB C IOMOUIBIO
MHCTPYMEHTOB ISl UBMEPEHUH JUIVH U YTJIOB;

7) dopmupoBaHHEe CUCTEMATHYECKMX 3HAHMM O IUIOCKUX (Urypax U HX
CBOMCTBaX, MPEACTABICHUI O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX; pPa3BUTHE
YMEHUM  MOAEIUPOBAHUS PEAIbHBIX CUTyallud Ha  S3bIKE TE€OMETPHUH,
UCCJIEOBAaHUSA TOCTPOEHHOM MOJEIU C HCHOJb30BAHUEM TI'€OMETPHUYECKUX
NOHSATHM W TeopeM, amnmapara anreOpbl, pElIeHUs TeOMETPUUECKUX H
NPaKTUYECKUX 3a]ay:

olepupoBaHUE Ha 0a30BOM YpOBHE TOHATUSIMHU: paBEHCTBO (uryp,
NapajuieIbHOCTh M MNEPHEHAUKYISPHOCTh MPAMBIX, YIIbl MEXAY HPSIMbIMHU,
NEPNEHIUKYJIISP, HAKIIOHHAS, IPOEKIIUS;

IPOBEAECHUE JOKA3aTEIbCTB B TEOMETPHH;

olepupoBaHUE HAa 0A30BOM YPOBHE IMOHATHUAMH: BEKTOpP, CYyMMa BEKTOPOB,
IPOU3BENICHHE BEKTOPA HA YUCII0, KOOPJAWHATHI HA INTIOCKOCTH;

pelieHre 3aJad Ha HaxXOXKIEHUE TeOMETPUYECKUX BeNWYMH (IJIMHA W
paccTosiHUEe, BeJIMYMHA yTJla, MIIOIIA/b) 0 00pa3aM Wil allfOpUTMaM;

8) oBlIageHWe NTPOCTEUIIUMU CIOCOOAMM TPEACTABICHHUS M aHallM3a
CTAaTUCTHUYECKUX JIaHHBIX; (OPMHUPOBAHHE TNPEICTABICHUNA O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJbHOM MHUpPE U O PA3JIMYHBIX CIOCOOAX WX H3YYEHHUS, O
OPOCTEMIINX  BEPOATHOCTHBIX  MOJENAX; pa3BUTHE YMEHHUU  H3BIEKaTh
uHpOpMaIIMIO, TPEACTABICHHYI0O B TaOnMiax, Ha JuarpaMmax, Trpadukax,
ONHUCHIBATh W AHAJIM3UPOBATH MACCUBBI YHCIOBBIX JAHHBIX C IOMOILIBIO
NOAXOASIINX CTaTUCTUYECKUX  XapaKTEPUCTHK, MCIOJIb30BAaTh IMOHUMAHUE
BEPOSITHOCTHBIX CBOIMCTB OKPYKAIOIIKNX SABICHUMN MIPU NPUHATHH PELLICHHI:



dbopMHpOBaHUE TPEICTABIECHUS O CTATUCTUYECKUX XapaKTePUCTHUKAX,
BEPOSATHOCTHU CIYyYalHOTO COOBITHS;

pelIeHre MPOCTeHINX KOMOMHATOPHBIX 3a4a4;

OTIpeJIeICHHEe OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTUK YUCIOBBIX HAOOPOB;

OLICHMBAHUE U BBIUMCIICHUE BEPOSITHOCTU COOBITUS B IPOCTEUIIINX CITydasiX;

HaJIM4YWEe TPENCTABICHUS O PpOJIM  MPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SBIICHUSX;

YMEHHE  CpaBHUBATb  OCHOBHBIE  CTaTHCTHMYECKHE  XapaKTEPUCTHUKH,
MOJIYYEHHBIE B TIPOIIECCE pEIIeHUsl MPUKIATHON 3a/lauu, WU3YYeHUs pPeasbHOro
SIBJICHUSI;

9) pa3BuTHEe yMEHUN MPUMEHATHh U3YUYEHHBIC TIOHSTHS, PE3YJIbTAThl, METObI
JUTS pellieHrs 3a7a4 MPAKTUYECKOro XapakTepa U 3a/1ad U3 CMEXHBIX TUCHUTUIINH C
MCIIOJIb30BaHUEM TIPU HEOOXOJUMOCTH CIPABOYHBIX MAaTE€pUAlOB, KOMIIBIOTEpA,
MOJIb30BAThCS OLIEHKOM U MPUKHUJIKOW MPU MPAKTUYECKUX pacyeTax:

pacrno3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUI;

OLICHMBAHUE PE3yJbTaTOB BHIYMCICHU MIPU PEIICHUU PAKTUYECKUX 3a]1a4;

BBITMIOJTHEHUE CPABHEHUS YHCEIl B PEAIbHBIX CUTYalIHSIX;

MCIIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUHN MPU PEIICHUH MPAKTUYECKUX 3a7a4 U
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB;

pelIeHre MPaKTUYeCKUX 3a/1a4 ¢ MPUMEHEHUEM MTPOCTEUIITUX CBOUCTB PUTYD;

BBIMIOJTHEHUE TMPOCTEHMIINX TMOCTPOEHUH UM U3MEPEHUH Ha MECTHOCTH,
HEOOXOMMBIX B peajbHOM KU3HHU.

Conep:xxanue y4eOHOr0 npeaMera, Kypca.

MaremaTuka

CopepxaHue KypcoB MaTeMaTHKU 5—6 KJaccoB, ajireOpbl U reomeTpun 7-9
KJIACCOB OOBEAMHEHO KaK B HCTOPUYECKH CIIOKHMBIIMECS JIMHUM (YUCIOBas,
anrebpanueckasi, reoMeTpuyeckas, (QyHKIMOHaJIbHAsS MW JIp.), Tak W B
OTHOCUTEIBHO HOBBIE (CTOXAacTHUYECKas JIMHUS, «pealibHasi MaTeMaThKay).
OTaenbHO TPeICTABIICHBI JIMHUS CIOKETHBIX 33]1a4, UCTOPUYECKas JIMHHUSL.

Inemenmot meopuu mHoJIcecme u Mamemamudeckou J102uKu

Cornacio ®I'OC ocHoBHOro 001Iero 00pa3oBaHUS B KypC MaTeMaTHKH
BBeJIeH pazzen «Jloruka», KOTOpbId HE MpeAnosaraeT JOMOTHUTEIbHBIX YaCOB Ha
U3YyYeHUH ¢ BCTPaMBAaeTCs B pa3jMYHblE TEMbl KypCOB MAaTE€MaTUKH U
npeBapseTCs 03HAKOMIICHUEM C JIEMEHTaMU TEOPUU MHOXKECTB.

MHoxecTBa U OTHOLIEHUSI MKy HUMHU



MHOXECTBO, Xapakmepucmuieckoe C80UCMB0 MHONCECmEd, DIEMEHT
MHOXECTBA, Mycmoe, KOHeuHoe, OeckoneuHoe MHoxcecmgo. [logMHOXKECTBO.
OTHoLIEHNE TPUHAIJIEKHOCTH, BKIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA,
CIOCOOBI  3aJlaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U DJIeMEeHMO8
NOOMHONCECME C UCNOIb308AHUEM KPY208 Jiliepa.

Onepauun HaJX MHOKECTBAMH

[lepeceuenne u oOOBEAMHEHHUE MHOXECTB. Paznocme  MHOXMCEcms,
OoonoiHeHue MHodcecmea.Minmepnpemayusi onepayuil. HAa0 MHONCECMBAMU C
nomMowbio Kpyeos Jiiepa.

JIeMEeHTbI JIOTUKH

Onpenenenue. YTBepkAeHUS. AKCHOMBI U TeOpeMbl. Jloka3aTenbCTBO.
JlokazaTenbCTBO OT TIpOTHBHOrO. Teopema, oOpaTHas pgaHHoW. Ilpumep wu
KOHTpIIpUMED.

Bricka3biBaHus

HNcTUHHOCTP W JIOKHOCTHh  BbICKa3blBaHUA.  CrooxcHble u  npocmoule
gvickazvieanus. Onepayuu HA0 BbICKA3bIGAHUAMU C UCNOIb308AHUEM JOSUYECKUX
CBA30K: U, WU, He. YCl06Hble 8bICKA3bIBAHUS (UMNIUKAYULL).

Cooeprncanue Kypca mamemamuxu 6 5—6 knaccax

HarypajbHble 4ncjia v HyJIb

HatypaJjbHblil psijl YHCeJI U ero CBOMCTBA

HartypanbHoe 4MCIIO, MHOXECTBO HATypajbHbIX YHCEN U €ro CBOMCTBA,
N300paKeHWE  HATypallbHBIX  4YHMCENl  TOYKAaMHU HA  YUCJIOBOW  TPSMOM.
Hcnonp3oBaHue CBOWCTB HATYPAJIbHBIX YUCEI MIPU PELICHUU 3a/1au.

3anuch U YTeHHEe HATYPAJIBHBIX YHCE

Paznmuuue mexnay uudpoit u yuciom. Ilo3uimonnas 3anuck HaTypabHOTO
Yuclia, MMOMECTHOE 3HaueHue HUdphI, pa3psabl U KIACCHI, COOTHOIICHUE MEXIY
IBYMsI COCEIHMMH pa3psAIHbIMH €AWHULIAMHU, YTEHUE U 3alHUCh HATypaJbHBIX
YHUCEeN.

Oxpyrienue HATYpPaJIbHBIX YHCEJ

HeobOxonumocTts okpyrienus. [IpaBuino okpyrieHus: HaTypaibHbIX YHCEIL.

CpaBHeHMe HATYPAJIBLHBIX YK e, CPaBHeHHE ¢ YucaoM ()

[lonsiTHE O CpaBHEHHWM YHCEIN, CPABHEHHUE HATypajbHBIX YHUCEN APYr C
IpPYyroM U C HyJeM, MaTeMaTH4ecKas 3aluCh CPaBHEHUM, CIOCOOBI CpaBHEHUS
qHUCen.

JledicTBUS ¢ HATYPAJbHBIMH YUCJIAMU

CnoxeHue " BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHUS W BBIYUTAHUS, CBS3b
MEXIy HUMH, HAXOXIEHUE CYMMbl U PA3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTHU
IPU U3MEHEHUN KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXEHHE U JIeTIEHNEe, KOMIIOHEHTbl YMHOKEHUS U JACJICHUS, CBSA3b MEKIY
HUMHU, YMHOXEHHUE U CIOXEHHE B CTOJIOMK, JI€JICHUE YTrOJKOM, IpOBepKa
pe3ysbTaTa ¢ MOMOIIbIO MPUKUAKUA U 0OPATHOTO ACHCTBUS.



[lepemecTUTENbHBIA U COUYETATEIbHBIM 3aKOHBI CJIOKEHUS U YMHOXKEHHS,
pacnpenenuTeNbHBIA 3aKOH YMHOXKEHHSI OTHOCUTEIBHO CIIOXKEHUS, 000CHO8aHUe
aAneopummo8 8blNOJIHEeHUS ApPUDMemudecKux Oetcmeull.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM

3anuch ynciia B BUJIE CYMMBI Pa3psiAHBIX CIaraeéMbIX, MOPSIOK BBIMOTHEHUS
JNEUCTBUN B BBIPAXKEHUSAX, COJEPXKAIIUX CTENEHb, BBIYHMCICHUE 3HAYEHUU
BBIPQXKEHUH, COIEPKAIINX CTEIIEHb.

Yuc/ioBble BbIPAKEHUS

YucnoBoe BhIpaXEHUE U €r0 3HaYEHUE, TTOPSAIOK BBITIOJHEHHUS TEHCTBUIA.

JlejieHue ¢ 0CTATKOM

JleneHnne C OCTaTKOM Ha MHOXXECTBE HATypallbHBIX YHCEI, C8OlCmEd
oenenusi ¢ ocmamkom. [IpakTudeckre 3a1auu Ha JACJIEHUE C OCTATKOM.

CBoiicTBa M NIPU3HAKHU AeJIMMOCTH

CBOMCTBO JIEMMMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku nenmuMocTu
Ha 2, 3, 5, 9, 10. llpusuaxu oenumocmu ua 4, 6, 8, 11. Jloxazamenrbcmeo
npusHakog Oeaumocmu. PemieHue NpakTHUECKUX 3alady € MPUMEHEHUEM
PU3HAKOB JIEJTUMOCTH.

Pa3sioxkeHne ynciia Ha NPOCThIe MHOKHUTETH

[IpocThie U cocTaBHBIE YHCIA, peutemo Ipamocena.

PaznoxxeHune HaTypajlbHOTO YKCIa HA MHOXKHUTEIH, Pa3IOKeHHE Ha MPOCThIE
MHOXUTENU. Konuuecmeo Oenumeneti wucna, ancopumm pasiodHCeHUs 4ucia Ha
npocmble MHONCUMENU, OCHOBHAsL Meopema apupmemuxu.

AJredpandeckne BbIpaKeHU s

Hcnonb3oBanue OyKB [JIsi 00O3HAYEHHUS YHWCEJ, BBIYHCIICEHHE 3HAYCHUS
anredpanyeckoro BBIPAKEHUS, NMPUMEHEHHE alreOpandyecKuX BBIPAKEHUN IS
3alicH CBOMCTB apu(METHUYECKUX ACHCTBUM, MpeoOpa3oBaHUe anreOpandecKux
BBIPAKCHUM.

JeanTesid U KpaTHbIE

Jlenutens W ero cBoOicTBa, OOMMI JenuTedb JOBYX W 0Oojee 4YucCel,
HauOONBIINK  OOIIMI  JeNnuTeNb, B3aWUMHO TMPOCTHIE YHCIA, HAXO0XKIACHHE
HaubombIIero oduiero aenutensi. KpatHoe u ero cBoictpa, 00111ee KpaTHOE JBYX U
Oosee ynces, HaUMEHbIIIee O0IIee KpaTHOE, CIIOCOObI HAXOXK/IEHNS HAaUMEHbIIIETO
00II1ero KpaTHoTo.

JApodu

OO0bIKHOBEHHBIE IPO0OH

Honsi, 4dacte, apoOHOe uuciao, ApoOb. JpoOHoe dYHCIIO Kak pe3yJsbTat
nenenus. [IpaBusibHBIE U HETpaBWIbHBIE IpoOU, cMelIaHHas IpoOb (CMelIaHHOe
YUCJTIO).

3anuch HAaTypaJlbHOTO 4YHCJIa B BHJIE ApOOM C 3aJaHHBIM 3HAMEHATeNIeM,
npeoOpa3oBaHue CMEIIAHHOMW IPpOOH B HEMIPABWIIBHYIO APOOb U HA00OPOT.

[IpuBenenue apobeit k obmemy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
TIPOOEH.



CrnoxeHne W BhIYUTaHWE OOBIKHOBEHHBIX NPOOEH. YMHOKEHUE W JICTICHUE
OOBIKHOBEHHBIX JIPOOEH.

Apudmernueckue AeHCTBUS CO CMEIIAHHBIMU JPOOSMHU.

Apudmernueckue 1eUCTBUS ¢ JPOOHBIMHU YHCITAMH.

Cnocobwl payuonaiuzayuu 8bIMUCICHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU
oelicmauil.

JecaTu4HbIe IPOOH

[lenast m npoOHast YacTH JecATUIHON npodu. [IpeoOpa3oBaHme NECATHUHBIX
apobeit B oObIkHOBeHHBbIE. CpaBHEHHE JEeCATHYHBIX aApobei. CrokeHne u
BBIYUTAHHE JIECATUIHBIX NpoOeit. OKpyrieHne ASCITHUHBIX ApoOei. YMHOXKEHHUE
U JICJICHHE JECATUYHBIX ApoOei. [Ipeobpazosanue 00bIKHOBEHHBIX Opobell 6
Oecsimuunvle Opoou. Koneunvie u beckoneunvle oecsimuutvle OpooU.

OTHOIEHHUE IBYX YHCEJI

Macmtad Ha miaHe u kaprte. [Ipomopruu. CBoWCTBa MPOIMOPIUI,
NPUMEHEHHE NPONOPUUN U OTHOIIEHUH IIPU PEUICHUN 3aa4.

Cpennee apumeTHiecKoe YuceJl

Cpennee apudmerndeckoe JByXx uucel. M3o0pakeHue cpemaHero
apu(PMETHUYECKOr0 JBYX YHCENl Ha YHMCIOBOM NpsiMoil. Pemenune mpakThyeckux
3a/lady ¢ MPUMEHEHHEM cpenHero apupmetnueckoro. Cpeonee apugmemuueckoe
HEeCKONbKUX YUCEIL.

IIpoueHTHI

[lonsiTue mnponeHTa. BblyncieHHWEe NTPOLIEHTOB OT YHMCIAa M 4Yucia MO
U3BECTHOMY TMPOLEHTY, BBIPAXXEHHE OTHOIIECHHS B IMpolEeHTax. Pemenue
HECJIOKHBIX IPAKTUYECKHUX 3a/1a4 C MPOIIEHTaAMHU.

JAnarpamMmmbIl

CronOuaTtele W KpyroBble auarpaMmbl. M3BieueHue wuHPoOpMaUud U3
auarpaMm. M3oopasicenue ouazpamm no Yucilo8blM OGHHbLIM.

PanuonanbHble yucIa

IHonoxuTeabHbIE H OTPULATEIbHbIE YHCIA

N3o0paxenue yncesn Ha 4YUCIOBOM (KoopawHaTHOW) mpsmoit. CpaBHEHHUE
yucen. Moaynp dncia, reoMeTpuieckasl MHTepIpeTanus Moayis uncia. [erictBus
C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU YHCIaMHU. MHOKECTBO LIEJIBIX YHUCEIL.

Ilousitue o0 panuoHaJdbHOM umMcie. [lepsuunoe npedcmasieHue o0
MHOJHCeCmee payuoHalbHblx yuce. JIeMCTBUS ¢ pallMOHAIbHBIMU YUCIAMHU.

Perienye TeKCTOBBIX 3a/1a4

EnuHuubl M3MepeHWii: JIMHBI, IUIOMIAAH, OOBEMa, MAacChl, BPEMEHH,
CKOPOCTH. 3aBUCHUMOCTH MEXAY €IUHUIIAMU HU3MEPEHUS KaXJOil BEIWYMHBI.
3aBUCUMOCTH  MEXIYy  BEJIWYMHAMH:  CKOPOCTb,  BpEMS,  pacCTOSHHUE;
IPOU3BOJIUTEILHOCTD, BpEMsl, paboTa; IleHa, KOJIMYECTBO, CTOUMOCT.

3ajgaum Ha Bce apupMeTHUECKHE TeHCTBUS



Pemenue TekcToBBIX 3amau apudMeTrnyeckuMm crocodom. McmombzoBanue
Ta0JIMII, CXEM, YEePTEeXEH, IPYrux CPeiCTB MPEACTABICHUS TaHHBIX MPU PEIICHUN
3a/1a4u.

3ajaum HA ABUKeHHUE, PA00Ty U MOKYIIKH

Pemienrie HECHOXKHBIX 3a/ad Ha JIBUKEHUE B MPOTHUBOMOJOMKHBIX
HAIIPaBJICHUSX, B OJTHOM HaIIPaBJIICHUH, IBUKEHUE IO PEKE MO TEYEHUIO U MPOTUB
TedeHus. Pemienune 3amau Ha coBMecTHyr paboty. [lpumenenue npoGeit npu
penieHnuy 3aaad.

3amaum Ha YaCTH, 10JIU, IPOLEHTHI

Pemrenne 3ajay Ha HAxXOXKJIEHHME YacTH YWCIA W YUCIAa 1O €ro 4YacTu.
Pemrennie 3amauy Ha mpoueHTh U JouH. [IpuMeHeHue mponopuuii Ipu pereHun
3a/1ad.

Jlornueckmue 3agauun

Pemenue HecnoXXHBIX JIOTMUECKUX 3afad. PewieHue nocuueckux 3aoad c
nomowwio epaghos, madbuy.

OcHOBHBIE MeTOIbI pelleHHs] TEeKCTOBBIX 3aaau: apupMeTUUYECKU,
nepe0op BapUaHTOB.

Harnsignas reomerpust

durypsl B okpyxatomieM mupe. Harnsgnsie npencrasieHus: o purypax Ha
IUIOCKOCTH: TpsiMasi, OTPE30K, JIy4, yroJ, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb,
Kpyr. YeThIpexyroibHUK, NPSIMOYTOJbHUK, KBajpaT. TpeyroibHUK, 6uobl
mpeyzonvHukos.  Ilpasunvuvle  mHo2oyeonbHuku. M300pakeHne  OCHOBHBIX
reoMeTpudyeckux Guryp. Bszaumnoe pacnonodxcenue 08yX NPAMbIX, 08YX
OKpYHCHOCMEU, NpAMOU U OKpyscHocmu. JlnuHa oTpeska, JIoMaHOW. EnuHuubl
u3MepeHuss miuuHbl. [locTpoeHue oTpe3ka 3agaHHON [uHBL. Buasl yrios.
I'panycHas wmepa yria. M3MmepeHMEe M TIOCTPOEHHE YIJIOB C IOMOIIBIO
TPaHCIIOPTHUDA.

[lepumetp MHorOoyroipHuka. [loHsTHE TUIOMAAM (QUTYpPBI; EOUHUIIBI
u3Mepenus Iwiomaau. I[lnomans npsMoyronbHUKa, KBajapata. [IpubmnxenHoe
U3MepeHue TIomanu Guryp Ha Kieruyatoi Oymare. Pasnogenuxue gueypoi.

Harnansuele mpeacTaBieHHss O TNPOCTPAHCTBEHHBIX (urypax: Kyo,
napajulesienurenl, npu3Ma, nupamuaa, 1map, cdepa, KOHYC, IWIMHJIP.
N3o0paxenue mpocTpaHCTBEHHBIX (Guryp. [lpumepwt ceuenuii. MuoeoepanHuxu.
IIpasunvhvie mrnococpannuxu. Ilpumepsl pa3BepTOK MHOTOTPAaHHUKOB, LIWJIMHAPA U
KOHYcCa.

[lonsitue  oOwbema; enuHunbl oObema. OObEeM  MPSIMOYTOJBHOTO
napasuienenumnesa, Kyoa.

[lonsitue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas U 3epKaibHAA
cumMmeTpun. M3o0paxkeHne CUMMETPUYHBIX QUTYD.

Pemienre mnpakTHYeCKHMX 3aJad4 C NPUMEHEHHEM MPOCTEHIINX CBOWCTB

buryp.



HUcropust MmaTeMaTHUKHU

llosisnenue yugp, 6yxs, uepoznughos 6 npoyecce cuema u pacnpeoeieHus
npooykmoe Hua Jpesnem Bauoxcnem Bocmoxe. Ceésazv ¢ Heonumuueckoi
pesonoyuell.

Pooicoenue  wecmudecamepuynoti  cucmemvl  cuucnenus. llosenenue
0eCAMUYHOU 3ANUCU YUCE]L.

Poowcoenue u pazsumue apugpmemuxu namypanvuwvix uucer. HOK, HOJ],
npocmele yucia. Pewemo Opamocghena.

llosaenenue nyna u ompuyamenvHoix yucen 6 mamemamuke opegnocmu. Ponb

Huogpanma. Ilouemy (—1)(—1) =+1?
Ilpoou 6 Baesunone, FEeunme, Pume. Omxpvimue OecsimuuHvix Opooell.

Cmapunnsie cucmemsl mep. Jecaimuunvle OpodOU U MempuyecKkas cucmema mep.
JI. Maznuyxuil.

COJEPKXAHUE OBYUYEHMUSI. Anredpa
7 KUIIACC

YucJa 1 BLIYUCJIEHUS

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEX0Jl OT OJHOW (OPMBI 3aIUCH
npobeit k apyroi. IloHsTHE palMOHAIBLHOTO YHCHIA, 3alUCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  PAIlMOHAIBHBIX  4Hcel. ApudMeTHdyeckue JeUCTBUS ¢
palMoHaIbHBIMU YuciaMu. PereHue 3afay U3 peaibHOM MPAaKTUKU HA YacTH, Ha
TpoOHu.

CreneHnb C HaTypaJdbHBIM TIOKa3zaTeJIieM: OIpejeiieHne, IpeoOpa3oBaHue
BBIPOKCHUH Ha OCHOBE OIMPEJICIICHHS, 3aITUCh OOJbINUX Yncell. [IpoleHThI, 3amiuch
IPOIICHTOB B BHUJE JAPOOU U JpoOU B BUJE MPOIEHTOB. TpH OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PaA3JIOKEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4YHclIe TIpsMas W oOparHas
IPONOPIIMOHATIBHOCTH.

AJireOpanyeckue BbIPpasKeHUA

ITepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C TIEpeMeHHOM. JlomycTuMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
dbopmynbl. Beraucnenus o popmynam. [IpeoOpazoBanne OyKBEHHBIX BhIPAKEHUH,
TOXXJCCTBEHHO PpaBHBIE BBIPAXEHHUS, TMpaBWia MpeoOpa3oBaHUsS CyMM U
IIPOU3BEICHHH, TIPaBUJIa PACKPHITHS CKOOOK M IIPUBEEHUS MOI00HBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM MMOKA3aTEIEM.



OpnHowieHbl U MHOTOWIEHbL. CTeneHb MHOrouseHa. Cl0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOro4JieHOB. DOopMylibl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaapar pa3HocTu. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUS, IMpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JInHerHOe ypaBHEHUME C OJIHOM IEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIrO
YpaBHEHHUSI, pEILICHHE JIMHEWHBIX ypaBHEeHHI. (COCTaBI€HHWE YpaBHEHHI MO
YCJIOBHIO 3a7jaul. PelieHne TeKCTOBBIX 3a7a4 C TOMOIIbIO YPABHEHHIA.

JluneitHoe ypaBHEHUE C IBYMsl IEpeMEHHBIMU U ero rpaduk. Cuctema AByX
JUHEWHBIX YpaBHEHUM C AByMs IMEpEMEHHbIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM TMOACTAaHOBKHU. [IlpuMepbl perieHus TEKCTOBBIX 3a7ad € TOMOIIBIO
CUCTEM YpPaBHEHMUII.

DOyHKUUMA

KoopaunaTta Touku Ha npssMoil. YucnoBble TPOMEXKYTKU. PaccTosiHue Mexay
IBYMsI TOYKaMHU KOOPJIMHATHOUN MPSIMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOYKHU Ha KOOPJIMHATHOM TuiockocTU. [IpumMepsl rpadukoB, 3ajaHHBIX (HopMyTIaMHu.
Utenue rpadukoB peanbHbIX 3aBucumoctTed. [lonsatue ¢ynkuun. ['paduk
¢dbynkuu. Coiicta ¢pyukuuit. Jlunerinas dyukius, e€ rpaduk. I'padux GyHkimun
y = [x|. 'padudeckoe perieHue TUHEWHBIX ypaBHEHWH M CHUCTEM JIMHEWHBIX

YpaBHCHUU.
8 KIIACC

Yucnaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uucna. [loHsitTue 00 uppalMOHAIBLHOM YHCIIE.
JlecsTuunble MPUOIMKEHHST UPPAIIMOHANbHBIX yKcen. CBolcTBa apuMeTHIECKUX
KBaJIpaTHBIX KOPHEN U UX NMPUMEHEHHUE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
U BBIUUCIICHUSAM. JlefiCTBUTENbHBIE YHCIIA.

CrereHb ¢ LEIbIM MOKa3aTesneM 1 e€ cBoricTBa. CTaHapTHAs 3alKCh YUCIa.

AJaredpandeckue BbIpaKeHU s

KBaapatHpiii  TpéxuieH, pasjoKeHHE KBaJAPAaTHOTO TpEXWIEHa Ha
MHO>KUTEJH.

Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apooOwu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanvonanbHbie BeIpaKeHHs U UX ITpeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA



KBagpatHoe ypaBHeHue, (opmyina KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Permienue ypaBHEHUN, CBOASIINUXCS K JUHEMHBIM M KBaJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATLHBIE YPABHEHHUS.

['padrueckas uuTEpnpeTanys ypaBHEHUN C ABYMS NMEPEMEHHBIMU U CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs NepeMeHHbIMH. lIpumepsl pemeHus cucteM
HEJIMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

HuciioBele HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTh HEPaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUHA

[lonstne ¢Qyukmuu. OOnacTh oOmpeAeNieHus W MHOXECTBO 3HAUYCHHI
¢dbynkuu. CriocoOs! 3a1aHust GyHKITHM.

I'paduk dynkmuu. Utenwe cBoicTB (GyHKIuMU 1o e€ rpaduky. Ilpumepsr
rpadukoB GyHKIHHA, OTPaXKAIOIIUX peaTbHbIE IPOIECCHI.

OyHKIMY, ONUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO NPOIMOPIHOHAIBHBIE
3aBHCUMOCTH, MX rpaduku. PyHkunn y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pelIeHrne ypaBHEHH U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucnaa v BBIYMCICHUA

PanvonanpHbie YKclia, UppaloOHaNIbHbIE YHCIIa, KOHEYHbIE U O€CKOHEUHBIE
JecsATUYHbIE 1poOu. MHOXKECTBO IeHCTBUTENIbHBIX YUCEIN, ACHCTBUTENIbHBIC YNCIIa
Kak OecKOHEYHbIe JAeCATHYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIy MHOKECTBOM JEHCTBUTEIBHBIX YUCEI U KOOPAUHATHOMN PSIMOM.

CpaBHEHUE [I€WCTBUTENbHBIX YHCEN, apupMeTHYecKue JeUCTBUA C
NENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXAIOLIEr0 MHPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxEnHoe 3HaYCHHE BEIMYUHBI, TOUYHOCTh NpuOImkeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCIICHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

JluneriHOe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOASAIINXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl permieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-palliOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajiay
anredpanvyeckuM METOJIOM.



VYpaBHeHue ¢ AByMs NepeMeHHbIMH M ero rpaduk. Pemienue cucrem IBYyX
JMHEWHBIX YPABHEHUM C IBYMS NIEpEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHHI,
OJIHO W3 KOTOpPBIX JHHEHHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
UHTEpIpETAlUs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHEHHBIX HEPABEHCTB C OJHOW NMEpEMEHHOW. PemeHuwe cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoW. KBaapaTHble HepaBeHCTBA.
['paduueckass wHTEpHnpeTanys HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
EPEMEHHBIMHU.

DOyHKUUHA

KBagpartnuynas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGomna, KoopauHATHI
BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUHU MapaboJIbI.

Ipaduku dyuxomit: y =kx, y=kx + b, y=k/x, y=x3, y =X, y = [x| 1 ux
CBOMCTBA.

Yucs1oBbIE MOCTEI0BATEILHOCTH U IPOrPecCUm

[lonsiTHE YMCITOBOM TMOCJENOBATENBHOCTU. 3aJaHUE IOCJEN0BATEIbHOCTH
peKkyppeHTHOI dhopmyIon u popMyIioit #-ro djeHa.

Apudmernyeckas U reomerpuueckas mporpeccur. @opMyibl n-TO 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCU, CYMMBI TIEPBBIX /1 YJIECHOB.

N3o0paxenne 4iIeHOB apu(PpMETHUECKONM M TeOMETPHUUYECKOW IPOTrpecCHid
TOYKAMH HAa KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHUHMAIBHBIM POCT.
CioxHbI€ IPOLICHTBHI.

COAEP/KAHUE OBYUEHMUSI. BeposiTHOCTH U CTATHCTHKA

7 KUIIACC

[IpencraBiienne NaHHBIX B BUAE TaOIuUI, AMarpamm, rpadukoB. 3amoiHEeHHE
TaOJUIl, YTEHHE U TOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeiX). UTeHue rpadukoB peanbHbIX MpoiieccoB. M3Biaeuenrne nupopmanuu us3
JIuarpaMM U TaOJIHII, UCTIONB30BAHUE U UHTEPIPETAIUS JAHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpeAHee apudmeTHueckoe, MeauaHa, pa3Mmax,
HauOoJbIllee M HaWMEHbIlIee 3HAYEHUs Habopa YHCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYHUBOCTH.

Cry4aitHeIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTHh H
yacTtoTa. Poib MamoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MIPUPOIE
U B oOmecTBe. MoHeTa u urpajibHas KOCTb B TEOPHH BEPOSATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o ceszHoctu rpada. Lenu u nuxmel. [yt B



rpadax. O6xon rpada (visiepoB myTh). [IpencraBieHue 06 OpHEHTHPOBAHHOM
rpade. Perenne 3amad ¢ momMoInipo rpagos.

8 KUIACC

[IpencraBienue TaHHBIX B BUIE TaOIHII, 1UarpamMm, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, TOJMHOXecTBo. Ormnepanuu Haj
MHOKECTBaMH: OObEIMHEHUE, TepeceueHune, nonoiHeHue. CBoilcTBa omeparuii
HaJ MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETAaTEeNbHOE, PpAaCIpeIeIUTENbHOE,
BKIItoueHus. Mcrnonb3oBanue Tpaduueckoro TMpeACTaBICHUs MHOXECTB IS
OTHMCAHMSI PeaTbHBIX MPOIIECCOB U ABJICHUM, PU PEIICHUH 3a/1a4.

W3mepenue paccemBaHMs JaHHBIX. J(Ucriepcuss U CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OpOB. /lnarpamMma paccerBaHus.

DnemMeHTapHble COOBITHS  ciydaiiHoro omnbiTa. ChydaiiHble COOBITHSL.
BepositHoct  coObiTHil. ONBITBI  €¢  PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CoryuaiiHbiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBaHHE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHUCIOM BepHIMH U yucioMm pédep. IIpaBuio
yMHOKeHus. Pemenne 3aaad ¢ nmomoibto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObequHeHUE W
nepeceuenue coObiTuil. HecoBmectHble coObiTus. Dopmyna  croxeHHs
BEpOATHOCTEH. YCIIOBHas BeposTHOCTh. llpaBmio ymHoxenusa. HeszaBucumbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUAe JAepeBa. Pemienue 3amau Ha
HaX0XJICHUE BEPOATHOCTEH C TIOMOUIBIO JiepeBa CIy4yalHOrO HSKCIIEPUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAe TaOMUI, AuarpamM, TIpaduKos,
UHTepIpeTanus JaHHbIX. UTeHne u mocTpoeHue Tabiull, Auarpamm, rpadukoB 1Mo
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢daxktopuan. CoueTaHuss U YUCIO coUeTaHUU. TpeyroabHUK
[Nackans. Pemenue 3a1ay ¢ MCMOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposTHOCTh. CiydailHbIA BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Ycnex m Heyaawa. Cepusi MCIBITAHUM [0 MEPBOTO ycHexa.
Cepust ucnbiTanuii bepHymn. BeposTHOCTH COOBITHMH B CepUU  HCIBITAaHUN
bepnymnu.



CnyvailHas BeIWYMHA W paclpelelieHHe BeposTHOCTe. MaremaTuueckoe
oxuganue u gucnepcus. llpuMepbl MaTEMAaTHYECKOTO  OXKHMIAHUS — Kak
TEOPETUYECKOTO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThuecKoe OXUJaHHUE U
IUCIIEpCUs CIy4YaHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEpPUU HCIBITAHUN
beprynnny.

[lonsitue o 3akoHe OonbIIKMX yucend. M3MepeHnnue BepoOsSTHOCTEN C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHEe 3aKOHa OOJBIIMX YUCEN B MPUPOJIEC U OOIIECTBE.

COJEPKXAHME OBYUYEHMUSI. I'eomerpus
7 KIIACC

Hauvanenbie monsatus reometpuun. Touyka, npsiMasi, OTPE30K, Jy4d. YToia. Buasl
yrioB. BepTukanbHble U CcMexHbIe yIUbl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh M NEPIEHAUKYISIPHOCTD MPSMBbIX.

Cummerpuunble  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPUH B OKPYKAOLIEM MHDE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOILIBK LHUPKYJd U JUHEUKU. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHHMM  TPEyroJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpolicTBa ¥ TpU3HAKK PaBHOOEAPEHHOTO TpeyrojibHuKa. [lpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa M IPU3HAKU MAPAIIIETbHBIX TPsAMbIX. CyMMa yriioB TPEYTOJbHHKA.
BHemnue yriael TpeyrojibHUKA.

[IpssMOyTONbHBIA  TpeyroiabHUK. (CBOWCTBO MEIHMAHBI MPSMOYTOJBHOIO
TPEYrojbHUKA, TPOBEAEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpIMOYTroJIbHBINA TPEYTOJbHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblleM yriie U OOJbIIeH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyIIp U HAKIOHHAS.

I'eomeTpuueckoe MecTo TO4YeK. buccekTpuca yria W CepeIUHHBIN
NEPIEHIUKYJISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3auMmHoe
pacIoyoKeHne OKpPYKHOCTH U mpsiMoil. KacarenbHast n cexymasi K OKpPY>KHOCTH.
OKpyXHOCTb, BHOHCaHHas B Yyrojl. BrnucaHHas u oONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHHUKA.

8 KIIACC



Yerbipéxyronpuuku. [lapannenorpamm, ero npusHaku U cBoicTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenus, €€ CBOWCTBA M MPU3HAKH.
[IpsitmoyroJibHas Tpanenus.

Meton ynBoenust menuanbsl. LlenTpanbHas cummetpus. Teopema Paneca u
TeopeMa O MPOIMOPIMOHATBFHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LIeHTp macc TpeyroibHUKA.

[TogoOue TpeyroabHUKOB, KoddduiueHnt mogoous. Ilpusznaku momoOus
TpeyroJibHUKOB. [IpuMeHeHne noqo0ust mpy peleHnH MPAKTUYECKUX 3a/1a4.

CaoiicTBa 1wIomazest reomerpuueckux ¢uryp. dopmynbl s IUIOHIAAH
TpeyrojibHUKa, MapajienorpaMmma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
o100HBIX PuUryp.

Brrunciienne miomianei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenme teopembl Iludaropa mnpu pemenun
NPAKTUYECKUX 3a/ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrIila MPSMOYTOJBHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYecKre (OyHKIMH
yriioB B 30, 45 u 60°.

Brucannble M 1EeHTpajbHBIE YIJbl, YIOJd MEXKIY KacaTeJIbHOW M XOPIOH.
Yrnel  MeXIay ~XopAamMu U CeKyIIMMHU. BrucaHHele W ONUCaHHbBIE
4eThIpEXYTOJbHUKHN. B3anmmHoe pacmnoiiokeHre ABYyX OKpyxkHocTei. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yramoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue TpeyronbHuKOoB. TeopeMa KOCHHYCOB M TeOopeMa CHHYCOB.
Pemenne mpakTUyecKUX 3a/lad C HCIOJBb30BAHUEM TEOPEMBbl KOCHHYCOB U
TEOpEMbI CHHYCOB.

[Ipeo6pazoBanue nmoaobus. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mNpou3BENEHUH OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bexktop, nmnmuHa  (MOAynb) — BEKTOpa,  COHAIPaBICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPHI, KOJJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu HajJ BeKTopamu. PazioskeHue BekTOopa MO JBYM
HEKOJUTMHEapHbIM BekTopaMm. Koopnunatel BekTopa. CKajsipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE VISl HAXOXKJACHUS JJIMH U yTJIOB.



JlekapTOBbl KOOPAMHATHI Ha IJIOCKOCTH. Y paBHEHUS MPSIMOM U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEN U MpsAMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTrOJbHHUKHM. JlnnHa oOkpykHOCTH. [I'panycHas u
paguaHHas Mepa yriia, BBIUYMCIEHHE IUIMH AYr OKpyxkHocrteu. Ilmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TJIOCKOCTH U BHYTPEHHHE CUMMETpUU (Guryp (3jeMeHTapHbIe
npeacrasienus). [lapamnensHeiit neperoc. IToBopoT.






IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS MPOrpaMmbl y4eOHOro Kypca
«Anrebpa» XapaKkTepu3ylTCs:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHIMCKOM
MaTEeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K JIOCTHKEHHUSIM  POCCUHCKHUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHYE€CKOM IIKOJbI, K HMCIOJIb30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Ipak/laHWHA U pean3alii ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYECKUX OCHOBaxX (PYHKIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTHKECHUN HAyKW, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIILHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE B PEIIEHWU TMPAKTHUYECKUX 3a/ad
MaTEMaTUYECKON HampaBlI€HHOCTH, OCO3HAHHWEM BaKHOCTH MAaTeMaTH4eCKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEHM JKM3HU I yCHEmHOW npodeccruoHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K O3MOLMOHAIBHOMY U 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lau, PEIICHHM, pacCyXICHUH, YMEHUIO BUIECTh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O O3HAHMSA:

OpUEHTalMe B JEATETbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
npe/icTaBleHu 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YENIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKh Kak cdepbl 4YeToBeYeCcKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIS Pa3BUTUS LIMBUIM3ALIUY,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpPeJACTBOM



MO3HAHHWS MHpA, OBJAJCHUEM TPOCTEUINMMHU HaBBIKAMHU HCCIIEIOBATEIbCKON
NEeSATeITLHOCTH;

6) ¢dusuyeckoe BocnuTaHue, (GOPpMHPOBaHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOTy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS, BEICHHUS  3JI0POBOTO  00pa3za JKU3HU  (3I0POBOE  MHUTaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHM HW OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pedIieKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHUE MAaTeMaTHYECKUX 3HAHUU IS pPEeIIeHUs 3aaad
B 00JIACTH COXPaHHOCTH OKPYKAIOIIeW Cpenpl, IIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX IOCIEICTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
TI00aJIBLHOTO XapaKTepa dKOJOTHUECKUX MPOOIIeM U MyTel UX PeIleHus;

8) apanTanmusi K U3MEHSIIONIUMCSH YCJIOBHUSIM COLMAIBLHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCJIOBHUSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y JIPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JEATEIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHHMK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHHUAX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAC(UIUTBI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYK  CHUTyaIlldl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYIHUPOBATH U OIEHUBATh PUCKU U
OCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:
®BLISBIIAT, M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MATEMaTUUYECKHX
OOBEKTOB, TOHATHM, OTHOIICHHH MEXIY MOHATHIMHU, (OpMyIUpOBaTh
ONpeAeeHUs] TOHATHM, YCTAHABIMBATh CYHIECTBEHHBIM  IpPHU3HAK
KJaccupuKaIuyu, OCHOBaHUA Il OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MPOBOAUMOIO aHAJIN3a;



®BOCIIpUHUMATh,  (opMylIupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTENbHBIE W OTpULIATEIbHBIC, €IUHUYHbIEC, YAaCTHbIE U OOlIueE,
YCIIOBHBIE;

®BLISIBJISAITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTuBopeurss B (aKTax, aHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npenjaratb  KpUTepUM  JJIT  BBISIBIIGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI;

e/ieJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

epa30upaTh J0KAa3aTEIHCTBA MATEMAaTUYECKUX YTBEPXKICHUU (MIPSMbIE U OT
POTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE 0Ka3aTelhCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAUBATH aAPTyMEHTAIUIO, MPHUBOJIUTD
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

®BBLIOUpATh CIoco0 perieHus y4eOHOW 3amaur (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMPATh HauWboJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

®ICIIOJIH30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOLIHE MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOSATETILHO YCTAaHABIMBAaTh HMCKOMOE U JaHHOe, (OpMUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

®[IPOBOJIUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH
HKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCJEeJOBaHHE MO  YCTAHOBJIICHUIO
OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXITy COOOM;

®CaMOCTOSITENIbHO (HOpPMYyIUpOBaTh 00OOIIEHHS] M BBIBOJABI MO PE3yJbTaTaMm
NPOBEIEHHOTO HAOIIOAEHUS, UCCIENI0BaHMs, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

®[IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMpOIEcca, a TakKXKe BBIIBUTATh
IPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pa6oTa ¢ undpopmanmeii:

®BLISIBIISAITh HEJOCTATOYHOCTh W U30BITOYHOCTH HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3aa4H;

®BLIOMpPATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

®BLIOMpPATh (OpMYy TpeacTaBieHus HUHPOPMAIMK ¢  HILIIOCTPUPOBATH
pelraemMble 3aJayd CXeMaMu, JAuarpaMMaMu, HWHOW Tpadukoil u ux
KOMOMHAIIASIMU,



®OIICHUBATh HAAEKHOCTh HWHGOPMAIIMU 1O KPUTEPUSIM, TPEIIOKEHHBIM
YUHUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.
KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:
®BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMHU
U 1EeIIMU OOLIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY
3peHus B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOIy
pelIeHus 3a]a4l, KOMMEHTHUPOBATD MOJYYEHHBIN pe3ysbTarT;
®B X0j/ie OOCYXXJIEHUS 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
po0OJIeMBbl, pelIaeMoii 3aJa4uu, BHICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TMTOUCK
pEIIeHHs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPY>KMBATh Pa3jIMude U CXOACTBO MO3HUIUH, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOIIIACHS, CBOM BO3PAKEHUS;
®IIPEACTABIISITH PE3YNIbTATHl PEUICHUS 3a7]a4M, YIKCIIEPUMEHTA, UCCIIEOBaHUS,
POEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM
3aJlay Ipe3eHTAIMU U 0COOCHHOCTE! ayAUTOPHUH;
®[IOHUMATh U KCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYAJIbHON
paboThI MPU pelIeHNH YYeOHbIX MaTeMaTHUYEeCKUX 3a/1a4;
®[I[PUHUMATH II€JIb COBMECTHON JESITENIbHOCTH, TIAHUPOBATh OPTraHHU3ALUIO
COBMECTHOM palOThl, paclpeaesarTb BHUAbI paldOT, JIOrOBapUBATHCH,
o0CyXJ1aTh TIPOLIECC U PE3YJIbTAT pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOeH;
ey4yacTBOBATh B TIPyHmoBbIX (opMax paboTel (0OCYyXIeHHS, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbl W JPYTU€), BBINOIHATH CBOIO 4YacThb
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBHS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.
PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCcTBUSA
Camoopranusanus:
®CaMOCTOSITEJIbHO COCTaBIIATH IJIaH, QJITOPUTM pEIICHHs 3afaud (WM €ro
4acTh), BBIOMpaTh CIOCOO pelieHus ¢ y4€TOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBII NHTEJJIEKT:
®BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;
®IIPEABUACTH TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPHU PEIICHUH 3a/1auH,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;



®OIICHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABICHHOM e U
YCIIOBUSAM, OOBSICHATH NMPUYUHBI TOCTHIKEHUS WM HEAOCTHIKEHUS LIENH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyuenus B 7 kJjacce OOyYarOmMICS TOIYyYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucnaa v BHIYMCICHUA

BrimosiHATh, codeTas YCTHbIE M NHUCbMEHHBbIE MPUEMBI, apupMeTUYECKHE
NEUCTBHS C PallMOHAIBHBIMU YUCIIAMMU.

HaxoauTe 3Ha4YeHHs] YHUCIOBBIX BBIPAKEHMM, NMPUMEHATH Pa3zHOOOpa3HbIe
CIoCcOOBI U MPUEMBI BHIYUCIICHHUS 3HAYEHUH TPOOHBIX BBIPAKEHHUM, COJIEpIKaIInX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexoauTh OT 0fHOM (OPMBI 3alMHMCH YUCET K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO AECATUUHYIO TpOOBb).

CpaBHUBATh U YIOPSAAOUYMBATH PAllMOHAJILHBIE YUCIIA.

OKpyrasaTh yucia.

BBINONHATh NPUKUIIKY U OLEHKY PE3yiIbTaTa BhIUUCIECHUM, OLICHKY 3HAYEHUM
YUCJIOBBIX BBIpAKEHUW. BBINMOMHATH NEHCTBUSA CO CTENEHSIMU C HATypaJlbHBIMU
MOKa3aTESIMHU.

[IpuMeHAT,  NpU3HAKU ~ ACNUMOCTH,  Pa3JIOKEHUE HAa  MHOXHUTEIH
HATypAJIbHBIX YUCE.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4Yd, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIMYMH, IPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7a4 ¢ y4ETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKne BbIPa:KeHU s

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSATh
e€ B mmpoliecce OCBOCHHS y4eOHOro MaTepurarna.

HaxonuTe 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM MpPH 3aJlaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoeimosiHaATh  mpeoOpa3oBaHUS — IEIOr0  BBIpAXEHUS B MHOTOYIECH
NpUBEJICHUEM MOJOOHBIX CIIAaraéMbIX, PACKPBHITHEM CKOOOK.

BBINIONHATh yMHOKEHUE OJIHOWIEHA HAa MHOIOYWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHTH (HOPMYITBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.



OcyiecTBIsATh pa3ioKeHUE MHOTOWIEHOB Ha MHOXHUTEIM C MOMOIIBIO
BHIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJAraeMbix,
npuMeHeHHs! GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpazoBaHKsi MHOTOWICHOB JJIsl PEIICHUs PA3IMYHBIX 3a7ad
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEH C HATypajJbHBIMHU MOKa3aTeNAMH IS
npeoOpa3zoBaHus BEIPAKEHUIA.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate nuHeiHbIe ypaBHEHHUS C OJHOM NEpPEeMEHHOM, MPUMEHsS IMpaBuUiia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, aBisercs
JIM YUCTIO KOPHEM YpaBHEHUSI.

[IpumensTh rpaduyeckre METObI IPHU PEIICHUH JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.

[lonOupaTs mnpuMepsl Tap 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTro
yYpaBHEHUS C ABYMs TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'papuK JUHEHHOrO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMHU, MOJB3YACh TI'paQUKOM, MPUBOIUTH MPUMEPHI pEIICHUS
ypaBHEHHUSI.

Pemath cucteMbl IByX JIMHEWHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pemaTh JHUHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
ypaBHEHUIl TIO YCIOBHIO 3a/Jaud, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ay¥ TIOJyYeHHBIN pe3yJbTar.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbI, 3aMCHIBATh YMCIOBBIC MPOMEKYTKH Ha
anredpandyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTHU TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYUHAMH: CKOPOCTb, BpPEMsl, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
POU3BOIUTEIBLHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHaiu3a WH(OpMmaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPA(PUKOB peasbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydaromuiicss TOJNYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

Yucaa v BHIYMCICHUA



Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
qucell JJIsi CPaBHEHUS, OKPYTJIICHUS U BBIYMCICHUH, U300paxkaTh EeWCTBUTENbHbIE
Yuclia TOYKaMHU Ha KOOPAMHATHOM MPSMOM.

[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YS NMPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpPNKAUIUX KBAJApPAaTHBIE KOPHH, HCIHOJIb3Ys
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCET C MOMOIIBIO JAECATUYHBIX
npo0eii u creneHelt yucna 10.

AJaredpanveckne BbIpaKeHU s

[IpuMeHsAT, TOHSTHE CTENEeHM C 1EJIbIM TOKa3aTesieM, BBIOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COAEPIKAIINX CTENEHHU C IEIbIM MTOKa3aTelIeM.

BBITIOJIHATE TOKJIECTBEHHBIE MPEoOpa30BaHUs PALMOHATBHBIX BBIPAKECHUIM
Ha OCHOBE IpaBWJI IEUCTBUI Ha/l MHOTOWICHAMH U alredpandyecKuMu ApoosiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHus BEIPAXKEHHUM IS PEIICHUs PAa3IMYHbIX 3a7a4 U3
MaTEMaTUKU, CMEKHBIX MTPEJMETOB, U3 peaJbHOM NMPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHHUU C JBYMS TIEPEMEHHBIMH.

[IpoBoauTh MpocTeiiiiine UCCAeAOBaHMs YPaBHEHUM U CUCTEM ypaBHEHHM, B
TOM YHUCJIE C IPUMEHEHNEM TpaduuecKkux mpeacTaBieHnuid (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WM CHCTeMa YpaBHEHUUN pELICHUs, €ClId HUMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clOBeCHOW (GOPMYITHPOBKH 3amauu K €€ anreOpanveckoit
MOJIETd C TIOMOIIBIO COCTAaBJIEHUS YpPaBHEHHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOTYYEHHBIN pe3ynbTarT.

[IpyuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHHUS, OIICHKH,
pemiarh JUHEWHbIE HEpaBeHCTBA C OJIHOM NMEPEeMEHHOW U UX CHUCTEMbI, JaBaTh
rpauyuecky0 WLIIOCTPALMI0O MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIMONB30BaTh (DYHKIIMOHAJIbHBIEC MOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONpEAeNiATh 3HaueHHe (YHKIUH O 3HAYEHUIO
aprymeHTa, OrpeeNiaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHbIX GYHKIIUNA BUJIA:

y=kix, y =x2, y =x3,y = [x, y = VX, ONHCBIBaTh CBOWCTBA UHCIOBOIA
dbyHkuu 1o e€ rpaduky.



K xoniy oOyuenus B 9 kiacce oOydaromuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTCHUA

CpaBHUBaATh U YHOPSAAOYMBATH PALlMOHAIBHBIE U HPPALMOHATIBHBIE YHCIIA.

BoimoniHaTh  apudMeTHyeckue JeWCTBHS € palMOHAIBHBIMU YHCIIAMH,
coueTrasl YCTHbIE M TNHUCBMEHHBbIE TMPUEMBI, BBIOJHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEH C LEJNbIMA IOKa3aTelIMU W KOPHEW,
BBIYHCIISITh 3HAUEHUS YUCIOBBIX BBIPAKEHUI.

OKpyrJsiTh JEWCTBUTENBHBIE 4YHUCJA, BBINOJIHATh NPUKHUIKY PE3yibTaTa
BBIYKCIICHUH, OLIEHKY YMCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHEHBIE W KBAaJpaTHbIE YPaBHEHUS, YPaBHEHHUS, CBOMSIIHECS K
HUM, TIPOCTEHIIINE IPOOHO-palIMOHATBHBIE YPABHEHUSI.

Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHEHWHBIM.

Pemate TeKCTOBBIE 3ajauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE UCCIIEIOBAHNS YPAaBHEHH U CUCTEM ypaBHEHUM, B
TOM YHCJIE C IPUMEHEHNEM TpaduuecKkux mpeacTaBieHnuil (YyCTaHaBIUBATh, UMEET
JY YpaBHEHUE WIH CHUCTEMa YPAaBHEHUUN PEIICHUS, €CJIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTte nuHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHne HEPABEHCTB HAa YHMCJIOBOM NPSIMOM, 3alUCHIBATHh PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPAaBEHCTBO, H300pakaThb pEIIEHUE CUCTEMBI
HEPaBEHCTB HA YUCJIOBOU MPSIMOI1, 3alMChIBAaTh PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUMA

PacrioznaBaTh GyHKIMM HM3y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH

pacroIoKeHne Ha KOOPAMHATHOW TUIOCKOCTH rpaduKoB QYHKIMA BUIA: V = kX,
=hx+b y=kik y=ax2 +bx + ¢ y=x3, y=1\x y = |x|, B 3aBUCHMOCTH OT
3HaYeHHUH KOA((OUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb u M300pakaTh CXeMaTHYECKU T'paQUKHU KBaJIPATUUYHBIX (DYHKIIHMA,
OIMCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUH 1O UX Tpadukam.

PacrioznaBaTh kBajpaTHyHyr0 QYHKIHIO 110 (GopMysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUNA U3 peabHOU KU3HU, QU3HKHU, TEOMETPHUH.



YucsioBble MOCI€10BATETbLHOCTH U MPOrpeccuu

PacrioznaBaTh apudmeTHueckyr0o M TeOMETPHUYECKYI0 MpPOTrpeccud MpH
pa3HbIX croco0ax 3aaHus.

BbInoyHATS  BBIYHMCIIEHHS C  HCIOJb30BaHHEM (opMyn n-ro ujeHa
apu(PMETUIECKON U TeOMETPUUECKON MPOTrPECCUi, CYMMBI IEPBBIX N YJICHOB.

N300paxkath wieHBbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOMU
TUIOCKOCTH.

Pematps 3agaun, cBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
qHClie 3a/la4yd U3 pPeallbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpa, IIU(GPOBBIX
TEXHOJIOTUH).

@®opMbl OpraHu3anni 00pa3oBaTeIbLHOr0 MPoIecca

Texnonorun: nuddepeHmporanHoe ooyueHue, 00yueHne ¢ MpuMeHEHUEM
onopHbIx cxem, UKT.

®opMbI NpoOBeIeHNs 3AaHATHIA: JTEKIIUHU, KOMOUHUPOBAHHBIE YPOKH,
PAKTUKYMBI, TOBTOPUTEIbHO-00001aI0IIHE YPOKH.

OOy4eHne HeCeT MeATeJIbHOCTHBIN XapaKTep, aKICHT JeJIaeTCcsl Ha 00yUCHHE
qyepes3 MPaKTHKY, MPOIYKTHBHYIO pa0d0Ty YJalluXcsl B MAJIBIX TPYIIIAX,
MCTIOJIh30BaHUE MEKIIPEIMETHBIX CBSI3EH, Pa3BUTHE CAMOCTOSTEIIHHOCTH
YUAIINXCS U JIMYHOW OTBETCTBEHHOCTH 32 MPUHATHE PEIICHUN. BynyT co3mansl
YCIIOBUS JIJISl CaMOpEaTH3aIiH TKOJILHUKOB: Y9aCcTHE B COPECBHOBAHMSX,
Npe3CHTAIMAX, CEeMUHApaX, KOHKypcaX, OJIMMITHAIAX, YTO JTOJKHO
CII0COOCTBOBATH AaKTUBU3AINN UX CAMOCTOSTEIFHON IeATeTbHOCTH, Pa3BUTHIO
KPEaTUBHOCTH B (POPMHUPOBAHUIO QYHKIIMOHAIEHOW TPaMOTHOCTH — YMEHHUN
BOCTIPUHUMATh U aHATH3UPOBATH HHPOPMAITUIO, TIPECTABICHHYIO B Pa3IMIHBIX
dbopmax.

PasnoypoBHeBOe 00y4yeHHe MO3BOIUT KaXIOMY YUEHUKY MPUOOPECTH
NPEIMETHYIO KOMIIETEHTHOCTb, JOCTUYh COOTBETCTBYIOIIETO YPOBHS
IUTAHUPYEMBIX PE3YJIbTaTOB, PA3BUTh KOMMYHHUKATHUBHBIE CIOCOOHOCTH, OBJIA/IETh
HaBbIKAMHU KOJUIEKTUBHOM JESATEIBHOCTH, HAYUYUTHCS pab0TaTh CaMOCTOSITENIHHO C
y4eOHBIM MaTepUAIOM.

®opmbl 1 MeTOIbI KOHTPOJA 3YH: camocTosiTenbHbIe pabOThI, TECTHI,
KOHTPOJIbHBIE pabOThI



OddexTruBHas yueOHast ACATENBHOCTh YYaIIMXCS Ha 3aHATHSX, MOCTPOCHA
Ha TUIIOBBIX 3aJaHUSAX, CIOCOOCTBYIOMIUX (POPMUPOBAHUIO YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUI.

-udopMallMoHHbIN MOUCK: 3ajmaHus TpeOyloT oOpaimieHus AeTed K
OKPYXAaIOIIUM WX B3pPOCIBIM, K TII03HABATEIBHOW, CIPABOYHOW JIUTEPATYPE,
CJIOBapsiM, MHTEPHETY, pa3BUBAIOT TMOTPEOHOCTh B TIOMCKE U TIPOBEPKE
uHbopmany. BeIMmonHss 3To 3aaHue, I€TH 3aHUMAOT aKTUBHYIO TMO3UIIMIO Ha
YpOKE, CaMOCTOSITENIbHO JOOBIBAIOT HYXHYIO HHGOpPMAIMIO, KOTOpas MOMOTaeT
OTBETHUTHh Ha BOIIPOC, BHECTU CBOM BKJIAJ B X0/ ypoka. biiaronaps aTomy 3a1aHuio
pacTéT TMO3HaBaTellbHAasi AKTHUBHOCTh Y4YalllUXCi, OHM Yydarcia paboTaTh CcoO
CIIPaBOYHOM JIUTEPATypOH, CIIOBAPSIMU, SHIIUKIIONEIUEH U HAXOAUTh IOCTOBEPHYIO
MHGOpPMAIINIO, OCBAWBAIOT MO3HABATEIbHBIE U KOMMYHUKATUBHBIE YHUBEPCATbHBIC
JICHCTBUA.

-JuddepeHpoBannble  3aaHusg - MPEJAOCTaBISIOT  BO3MOXKHOCTD
yyamuMcst BbIOpaTh 3aJlaHHe 10 YPOBHIO CIIOXKHOCTH, OPUEHTUPYSICh Ha CBOU
JUYHBIE Tpeano4yTeHusi, uHTepechbl. CIOXKHOCTh 3aJaHUN HapacTaeT 3a Cuér
BOCTPEOOBAHHOCTH JIJIsl X BBIMOJTHEHUSI METANIPEIMETHBIX YMEHHUIA.

-HnTennexktyanbHbld MapadoH - 3aaHUs OPUEHTUPOBAHBI HA Pa3BUTHE Yy
JeTeil CcaMOCTOSTEeIbHOCTH, WHHUIIMATUBHOCTH, TBOPUYECKUX CIIOCOOHOCTEH, Ha
dbopMHpoBaHUE YMEHUS MPaBUJIBHO HCIOJb30BaTh 3HAHWS B HECTaHAAPTHOMN
CUTyallud. 3aJlaHusi CTaBsT Mepe] yUalluMUCS 3aJlady MOMCKa CPEJICTB pelIeHus,
npeoOpa3zoBaHusl MaTepHalia, KOHCTPYUPOBAaHHUE HOBOTO CIloco0a AeCTBHiA.

-TBopueckue 3ajlaHysg  HampaBjieHbl Ha pa3BUTHE y  y4YalIUXCA
MO3HABATEIbHBIX HMHTEPECOB, BOOOpa)KE€HUs, Ha BBIXOJ B TBOPUYECKYIO
JeSTENbHOCTh. TBOpPUECKUE 3a/laHUsl TAIOT BO3MOXXHOCTH yUYalTUMCS MPEIOKUTH
COOCTBEHHOE OpWUTMHAJIBLHOE pEIIeHHWe TMPEeIMETHBIX 3aJad WM 3aJad Ha
pa3nuYHbIe KU3HEHHbIE CUTyalluu. BBIX0/s B COOCTBEHHOE TBOPUYECTBO, PEOCHOK
JOJKEH YIEpKUBaTh Y4YeOHYIO 3ajady, OCYIIECTBUTh BBIOOpD CpEICTB M €€
pelIeHus], MpoAyMaTh COOCTBEHHbIC EUCTBUS U OCYIIECTBUTH HX.

-Pabora B mape - 3aaHusl OPUEHTHPOBAHBI HAa MCIOJb30BAHHE T'PYIIOBBIX
dbopm 00yueHusi. YToOBI BBIIOJHUTD 3TO 3aJ]aHUE, YUaIIHeCs TODKHBI PEeIIUTh, KaKk
OyaoyT IeWcTBOBaTh, pacHpeneluTh MEeXIy co0oil KTo, Kakylo paboty Oyner
BBIMIOJHATh, B KaKOW OYEpPEJHOCTH WM TIOCIHEOBATeIbHOCTH, KakK OyayT
NPOBEPSATH BBINMOJIHEHUE PAOOTh. DTOT BUJA 3aJaHUs OYEHb BaXKEH, TaK Kak
CIIOCOOCTBYET (bopMHpPOBaHHUIO PEryJIsITUBHBIX, KOMMYHUKaTHUBHBIX
YHUBEPCAIBHBIX JEHUCTBUM, O00ECIeYnBaeT BO3MOXKHOCTh KaXKIOMY YUEHUKY
BBICKA3aTh CBOE JMYHOE MHEHHE, COINOCTaBUTh €ro C MHEHHEM JpPYTHUX,
pa3zo0patbes, MovYeMy s lymall Tak, a TOBApHIILL [O-APYToOMY.

Jletn o0ydaroTcs pa3HbIM croco0aM TOydeHUs W o0paboTku uH(pOpMaIUH,
«ydJartcst o0ydas».

-IIpoekThl - B ydyeOHMKAX Ha CIEUUATbHBIX Pa3BOPOTaX MpPEICTaBICHBI
BO3MOXHBIE€ ~ BApUAHTBl  TBOPYECKHX, HWH(MOPMAIMOHHBIX UM  MPAKTHKO-
OPUEHTUPOBAHHBIX NPOEKTOB, MPU ITOM Ha KaXKIOM U3 OSTUX Pa3BOPOTOB




00513aTeIbHO MPUCYTCTBYCT MPCATOKCHUC CO3TaHHA COOCTBEHHOTO IMIPOCKTA

y4alerocs.
IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUS ITPOI'PAMMBbI

YYEBHOI'O KYPCA «BEPOSATHOCTDB U CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS NPOrpaMmbl y4eOHOro Kypca
«BeposTHOCTh U CTATHUCTHKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHUYeCKOW IIKOJbI, K MCIOIb30BAHUIO ATUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O00s3aHHOCTEH Irpak/laHWHA U pean3alii ero
npaB, TMpEACTaBICHUEM O MAaTeMAaTHMYECKUX OCHOBax (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKECHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHe€ B PEIICHUH TMPAKTUYECKUX 3aaad
MaTEMaTUYECKON HampaBl€HHOCTH, OCO3HAHHWEM BaKHOCTH MAaTeMaTH4YeCKOTO
o0Opa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00OPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lau, PEIICHWH, PaCCyKIECHUU, YMEHHUIO BHUJEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O O3HAHMSA:

OpUEHTalMe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npe/icTaBleHnt 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeToBeYeCKOi
JEeSTENbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJISi PA3BUTHS LIMBHIIM3AIUH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpeJICTBOM



MO3HAHHWS MHpA, OBJAJCHUEM TPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NeSATeITbHOCTH;

6) ¢dusuyeckoe BocnuTaHHue, (GOpMHPOBAHHE KYJILTYPbl 310POBbsSl W
IMOIMOHATBLHOIO 0JIArONMOTy HS:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKHE 3HAHWUS B HHTEpPecax CBOETrO
3I0POBBS, BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0pOBOE  TMHUTaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHM W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTBHIO HaBbIKa pedIieKCUH, TPHU3HAHHEM CBOETO
IpaBa Ha ONIMOKY M TAKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHUE MAaTeMaTHYCCKUX 3HAHUU I peIleHus 3a7ad
B 00JIACTH COXPaHHOCTH OKPYXKAIoIIeH Cpeapl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX IOCIEICTBHN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
II00aJIBLHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U yTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJIOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCJIOBHUSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y JIPYTUX JIOJICH, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAHWM HOBBIX 3HAaHHMK, B TOM YHCIIC
dbopMyIUpoOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHHUAX, B TOM YHCTIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAe(UIUTBI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYK  CHUTyaIlldl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaEeMble peIleHnus U JeHCTBHS, (OPMYJIHUPOBATH U OICHUBATh PUCKU U
OCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEeMaTUUYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY TOHIATUSAMH, (OPMYIUPOBATH
ONpeAeseHUs]  TMOHSITUW, yCTAaHABJIWBATh  CYIIECTBEHHBIH  MIPU3HAK
KJacCcu(pUKaIlMU, OCHOBAHUSA JUIsi OOOOINCHUS W CpPaBHEHUsS, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;



e BOCIIpUHUMATh, (POpPMYyITUpOBaTH U  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEpAUTEIbHBIE W OTpPHUIATENIbHBIC, CAWHWYHBIC, YacTHBIE M OOIIHE,
YCIIOBHBIE;

e BBISBIIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aHMOCBSI3H |
npoTuBopeurss B (akTaxX, JaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npeJyIaraTh KpUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

e JICNIaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3aKIFOUSHHUH 110 aHAJIOTHH;

e pazbupaTh OKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHUH (TMPSMbIE H OT
MPOTHBHOIO), TPOBOJUTH CAMOCTOSTEIHHO HECIIOKHBIE OKa3aTelbhCTBA
MaTeMaTU4eCKuX (aKTOB, BHICTpAaWBaTh AapryMEHTAIUIO, TPUBOIUTH
pUMeEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crmoco0 pemieHuss ydeOHOW 3amaud (CpaBHUBATh HECKOIBKO
BApUAHTOB pEIICHHUs, BHIOMpPATh HaWOoJee MOAXOIAIINH C yIETOM
CaMOCTOSITEITLHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBareabCcKHe JeHCTBUSA:

e WCIIOJBH30BaTh BONPOCHI KaK HCCIEAOBATEIBCKUH HWHCTPYMEHT ITO3HAHUS,
dbopMynHUpoBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOPEUUE, MPodIIeMy,
CaMOCTOSITETTLHO ~YCTaHABIMBAaTh HWCKOMOE U JIaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHUE;

e TIPOBOJUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOr0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKAY COO0ii;

e CaMOCTOSITENILHO (POPMYITUPOBATH OOOOINEHUS W BBIBOJBI 1O pe3ylibTaTaM
NPOBEAEHHOTO HAONIOICHUS, WCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
TIOJTyYEHHBIX PE3YIIhTaTOB, BBIBOJAOB U 0000IIEHNUH;

e TIPOTHO3WMPOBATH BO3MOXHOE pAa3BUTHUE TMPOIECCa, a TakKe BBIIBHTATh
MPE/IIIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pa6oTa ¢ undpopmanmeii:

e BBISBIIAITH HEJOCTATOYHOCTh M HW30BITOYHOCTH HWH(MOpMAIMU, IaHHBIX,
HEOOXOMMBIX TSl PEIICHUS 3a/1a4H;

e BBIOMpATh, aAHAIM3HPOBATH, CUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH
MHPOPMAIUIO PAa3IMYHBIX BUIOB U (OPM TIPEICTABICHHUS;

e BeIOMpaTh (opMmy TpenacTaBieHHS WHQOpPMANMM W  WLIIOCTPHPOBATH
pelaeMble 3aJayd CXeMaMH, JUarpaMMaMH, WHOH Trpadukod ©u HX
KOMOMHAIIASIMU,

e OIICHWBATh HANEKHOCTh HHPOPMAIMU [0 KPUTEPUSAM, NPEIOKCHHBIM
YUUTENEeM Wi cPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:



e BOCHPHUHUMATh U (GOPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSMHU
U 1EeJIsIMU OOIIIEeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS 1O XOJYy pelIeHUs
3aJlayu, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ybTaT;

e B X0Ji¢ 00CYXXJI€HHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npoOJIeMbl, pelIaeMoi 3a7a4n, BbICKA3bIBaTh WU, HAIICJICHHbIE HA MOMCK
pEIIeHHs, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHApYXUBaTh Pa3ju4Me€ U CXOJCTBO IMO3UIIMHA, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOTIIACHS, CBOU BO3PAYKEHUS;

e TPEJACTABIATH PE3YJbTATHI PEHICHUS 3a7a4l, IKCIIEPUMEHTA, UCCIEAOBAHMS,
POEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS C YUETOM 3a/1a4
NPE3EHTAIMU U 0COOEHHOCTEH ayAUTOPHUH;

e TMOHUMATh U UCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW U MHIIMBUYaTbHOM
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOM NESITENbHOCTH, MJIAHUPOBATh OPTaHHU3ALHUIO
COBMECTHOW paloThl, paclpeaeniarb BUIbl pPabOT, JOTrOBapUBAThCS,
o0CyXXJ1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATh MHEHHS] HECKOJIBKHUX
JIIoeH;

e YY4acCTBOBaTh B TIPYyNmoBeIX ¢Gopmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JEHUCTBUS C JPYTUMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHbIe YHMBepcaibHble Y4eOHbIe JeiCTBUSA

Camoopranusanus:

e CaMOCTOSTENIbHO COCTaBIISATH IJIaH, AJITOPUTM pEIIeHHs 3afauu (WM €ro
4acTh), BBIOMPATh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpOBAaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII NHTEJJIEKT:

e BIAJCTh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TMpoIiecca U pPe3ysibTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

e MPEABUAETHh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;

e OIICHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHOU LIENU U
YCIIOBUSM, OOBSICHATHh MPUYUHBI JOCTHKCHHUS WIM HEIOCTH)KCHUS IElH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyuenus B 7 kJjacce OOyJarOmMICS TMOJIYyYUT CIECAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yurate uHbOpMAIMIO, NPEACTAaBICHHYIO B TaliHWIaX, Ha JguarpaMmmax,
NPE/ICTABIATh JIaHHbIE B BUAE TaOJUIl, CTPOUTH AHArpaMMbl (CTOJOMKOBBIE
(cronbOuaThie) U KPYTOBbIE) MO0 MacCUBaM 3HAYCHUIA.

OnucelBaTh MW HUHTEPHPETHPOBATH  pEANbHBIE  YUCIOBBIE  JIaHHBIE,
npe/icTaBlieHHbIe B TaOMUIIaX, Ha IUarpammax, rpaukax.

Hcnonp3oBaTh 171 ONHMCAHUS [JAHHBIX CTAaTUCTUYECKUE XApPAKTEPUCTHKH:
cpenHee apudMeTHYecKoe, MeIuaHa, HauOoJblllee W HaUMEHbIIee 3HAYCHUS,
pa3max.

NMets mnpencraBieHUE O CIydalHOM HM3MEHYMBOCTM Ha IpUMEpax IIeH,
(bu3HYeCKX BETUYWH, aHTPONIOMETPUYECKUX [TaHHBIX, UMEThb MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydaromuiicss MONYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIHTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HMHPOPMAINMIO, TPEJICTABICHHYIO B BHUJEC
TabNuil, 1uarpamm, rpaduKkoB, MPEACTaBIATh JaHHBIE B BUJE TAOJIUII, THArpaM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBI0 CTATUCTUYECKUX IOKa3aTeNeh: CPEeIHHX
3HAUYEHUN U Mep paccenBaHus (pa3max, JTUCIEPCHs U CTAHIapTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHII, B TOM YHCIE
0 pe3yybTaTaM U3MEpPEHU U HAOIIOICHHI.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE B ONBITAX C PABHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpaguyeckue MOJIENIH: JEPEBO CIYy4ailHOrO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOAMHOECTBO,  BBINIOIHATH
olepaldyd HaJ MHOXECTBaMH: OOBEJUWHEHUE, TMepeceuyeHne, OTOJTHEHUE,
NEPEUYUCIISITH AIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeacTaBIeHHE MHOMXECTB W CBA3EH MEXIy
HUMH 71 ONIMCAaHMs TIPOLIECCOB M SIBJICHUM, B TOM YHCIIE NPU PELIEHUU 3a1a4 U3
JIpYyTUX y4eOHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kuacce oOydaromuiicss MONYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:



W3Bnekatp W 1peoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3IUYHBIX HCTOYHHMKAX B BHJIe TaOJUWI, Auarpamm, rpapukoB, MpPeCTaBISATh
JaHHBIEC B BUJIE€ TaOJIUII, 1Uarpamm, rpaduKoB.

PemaTte 3amaum OpraHM30BaHHBIM IEpeOOPOM BAPUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp30BaTh oONHCAaTENbHBIE XapaKTEPUCTUKU [JII MACCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEHNE 3HAYEHUSI U MEPBI PACCEUBAHUSI.

HaxoauTe 4acTOThl 3HAYEHUI M 4acTOTHI COOBITHS, B TOM YHUCIJIE TMOJb3YACh
pe3ysibTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOTIOACHU.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yuclie B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEpUAX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCIBITaHUN bepHyu.

NMers mnpencraBiaeHue O CIy4yalHOM BEIMYMHE U O PaCHpPEesICHUU
BEPOSITHOCTEMN.

Nmerp mnpencraBieHue O 3aKOHE OOJIBIIMX YHCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B
PUPOJIE U OOIIECTRE.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS TPOrpaMMbl y4eOHOTO Kypca
«["eomeTpus» XapaKTepU3yrOTC:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHHEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHYeCKOW IIKOJbI, K HCIOIb30BAHUIO ATUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O00S3aHHOCTEH IpakJlaHWHA U peau3alii ero
npaB, TMpEeACTaBICHUEM O MAaTeMAaTHMUYECKUX OCHOBaxX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;



3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU TNPAKTUYECKUX 3ajad
MaTeMaTHYEeCKON HaIpaBIeHHOCTH, OCO3HAHHUEM BaXKHOCTH MAaTEeMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW >KU3HU I yCHEITHOW mpodeccroHaabHON
JEATeIbHOCTH ¥ Pa3BUTHEM HEOOXOJAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOSHUEM WHIWMBUIYAIbHOW TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY W  ACTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aJay, PEIICHUN, pacCyXIACHUW, YMEHHIO BHUICTh
MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSI:

OpUCHTAIlME B JICATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJOBEKa, MPUPOILI U
oOmiecTBa, MOHMMaHUEM MAaTeMaTHYECKOM HaykKu Kak cdepbl dYeloBedYecKOn
NESATeIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYUMOCTH JUJIS PA3BUTHS ITMBUJIW3AINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKU M MaTeMaTHYECKOW KYJIbTYpOH KaK CPEICTBOM
MO3HAHHWS MHpA, OBJAJCHUEM TPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NeSATeITHOCTH;

6) ¢dusuyeckoe BocnUTaHHe, (GOpMHPOBaHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArOMOTy HS:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKHE 3HAHWUS B HHTEpecax CBOETO
3I0POBBS, BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0pOBOE  TMHUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUM, TPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTHYCCKUX 3HAHUU I pEeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOMIeW Cpenapl, IIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX IOCIEACTBHN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
II00aJIBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH X pelieHus;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJIOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCJIOBHUSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y IPYTrUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAaHWU HOBBIX 3HAaHHMK, B TOM YHCIIEC
dbopMyIUpoOBaTh UJEH, MIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCTIE



paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYIOUIUHA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs U JACUCTBUS, (QOpMYyIHpPOBaTH M OIEHUBATH PHUCKU U
NOCNECTBUS, (GOPMHUPOBATDH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:

e BBISBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TOHSATHIH, OTHOIIEHWUH MEXIy TOHATUSAMHU, (HOPMYIHPOBATH
ONpe/IeTICHUs]  TOHSATHH, YyCTaHABIWBAaTh  CYIIICCTBCHHBIH  MPU3HAK
KIaccH(UKAIIMM, OCHOBAaHUS ISl OOOOINEHWS W CpPaBHEHUS, KPHUTCPHUH
IPOBOJIMMOTO aHAJN3a;

BOCIIPUHUMATh,  (OpPMYyITUpOBaTH W  MPEOOpPa3OBHIBATH  CYXKICHHS:
YTBEpAUTEIbHbIE W OTPHUIATENIbHBIC, C€IMHUYHBIC, YacTHBIE W OOIIHe,
YCIIOBHBIE;

BBISIBIIAITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aHMOCBSI3H |
npoTuBopeurss B (akTaxX, JaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npeJyIaraTh KpUTEPHUH TSl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;
JeNaTh BBIBOABI C HCIOJNB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKHX YTBEPXKACHUN (NpSIMBIE M OT
NPOTHBHOIO), TMPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIC OKa3aTelbhCTBA
MaTeMaTU4eCKuX (aKTOB, BHICTpAaWBaTh AapryMEHTAIMIO, TPUBOANTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CIOCO0 pelieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUs, BHIOMpPATh HaWOoJee MOAXOIAIINN C y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue qeHCTBUSA:

e WCITIOJH30BaTh BONPOCHI KaK HMCCIEAOBATEIHCKUH HWHCTPYMEHT ITO3HAHUS,
dbopMynHUpoOBaTh BOMPOCH, (PHUKCUPYIONIUE MPOTUBOPEUUE, MPOOIeMY,
CaMOCTOSITENTFHO ~YCTaHABIMBAaTh HWCKOMOE W JIaHHOE, (HOPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHHUE;

e TIPOBOJUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIeCKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY CO00ii;



e CaMOCTOSATENHbHO (HOPMYIUPOBATH O0OOIIEHMS] M BBIBOJABI MO PE3yJibTaTam
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHMs, OIIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

e MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BbIJIBUTAThH
IPEIIOJIOAKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ nundpopmanmeii:

e BBIBISITh HEAOCTATOYHOCTh W M30BITOYHOCTH HWH(MOpPMAIUU, IaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3aa4H;

e BHIOWpATh, aHAJIU3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATDH
MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM Ipe/ICTaBICHUS;

e BbIOMpaTh (QopMy mMpelacTaBiieHHWs HMHPOPMALUU U WUIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXeMaMH, [IuarpaMmamMu, HHOM rpaduKod U UX
KOMOMHAIIASIMU,

e OIICHMBATh HAAEKHOCTh HWHPOPMAIMU 1O KPUTEPUSM, MPEIIOKECHHBIM
YUHUTETIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:

e BOCHPHUHUMATh U GOPMYITUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSIMHU

U 1EeJISIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJYy pelIeHUs
3aJ1ayu, KOMMEHTUPOBATH MOJIYUYEHHBIN pe3ybTaT;

B X0JIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIAEMOU TEMBI,
npo0OJIeMbl, pelIaeMon 3aJaud, BHICKA3bIBaTh MJICH, HAIIEJIEHHbIE Ha TTOMCK
pEIIeHHs, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHApYXHBATh PAa3jIM4M€ U CXOJICTBO MO3ULIUN, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOIIIACHS, CBOU BO3PAYKEHUS;

e TMPEJACTABIATH PE3YJIbTATHI PEHICHUS 3aJa4d, YKCIIEPUMEHTA, UCCIIETOBAHMS,
POEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS C YUETOM 3a/1a4
NPE3EHTAIMU U 0COOEHHOCTEH ayAUTOPUH;

e TMOHUMATh U UCIOJIb30BATh MPEUMYIECTBA KOMaHAHOW U MHIIMBUYaTbHOM
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOM NESITENbHOCTH, MJIAHUPOBATh OPTaHHU3ALHUIO
COBMECTHOW paloThl, pachpeAensaTb BUIbI pabOT, OTOBApUBATHCA,
o0CyXXJlaTh MPOIECC U pe3yibTaT paboThl, 00001IaTh MHEHHS HECKOJIbKHUX
JIIOEH;

e YY4acCTBOBAaTh B TIPYNmoBBIX ¢Gopmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOW JEHUCTBUA C JAPYTMMH UWIEHAMH KOMAaHJbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHUS.



PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBHSA

Camoopranusanus:

e CaMOCTOSTENIbHO COCTaBIISATH IJIaH, AJITOPUTM pEIIeHHs 3afaud (WIH €ro
4acTh), BBIOMPATh CHOCOO pelieHUs ¢ YYETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII NHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIlecca U pe3ysbTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

e MPEABUAETHh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PEIICHUU 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
HalICHHBIX OIIMOOK, BRISIBJICHHBIX TPYAHOCTEHH;

e OIICHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHON LIENU U
YCIIOBUSM, OOBSCHATh MPUYUHBI TOCTHKCHHS WIM HEIOCTH)KCHUS IelH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyuenus B 7 kJjacce OOyJarOIMICS TOIYyYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

PacriozHaBaTh U3y4YeHHBIE TeOMETpUYECKHE (QUTYpBI, ONpPENeNsiTh HUX
B3aMMHOE PACIOJOKEHHUE, H300pakaThb T'e€OMETpUYecKue (QUTYpHI, BBITIOIHATH
YEpTEeKH M0 YCIOBHIO 3a7aud. M3MepsiTh JNUHEWHBIE W YIJIOBBIE BEJIMYHMHBI.
Pemrats 3aa4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Henate TpyOyro OIIEHKY JMHEWHBIX U YIJIOBBIX BEJIWYMH TPEIMETOB B
peaNbHON JKM3HU, pa3MepOB MPUPOAHBIX OOBEKTOB. Paznmnuarh pasmepbl 3THX
O00BEKTOB MO MOPSAKY BETUUYHUHBI.

CTpouTh 4epTekKHU K FT€OMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCHOJb30BAThH
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PELICHUH 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCsd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJHWaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUUYECKHUX 3a7ay.

Onpenensate NapaJIeIbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapajyiedIbHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemrats 3a7aun Ha KileTyaTol Oymare.



[IpoBOANTL BBIYKMCICHUS W HAXOJIWUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUSI
VIJIOB B TEOMETPUUYECKUX 3a7ayax C MCIOJIb30BAaHUEM CYMMBI  YTJIOB
TPEYTOJILHUKOB W MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEepeceUeHUr JBYX TNapajuledbHbIX NPSIMBIX CeKylied. PemaTe mpakTUyeckue
3a7]a4u Ha HAXOXKJICHUE YTJIOB.

Bianets TOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACisTh
OMCCEKTPHUCY YIJIa U CePEIUHHBIN MEePIICHAUKYISP K OTPE3KY KaKk reOMeTpUUIeCKue
MeCTa TOYEK.

DopMyIUPOBATH OMPEACICHUS] OKPYXKHOCTH W Kpyra, XOpJbl U JAUAMETpa
OKPYKHOCTHU, TTOJIB30BAThCSI X CBOMCTBAMU. YMETh MPUMEHATH 3TH CBOMCTBA MPHU
pelleHnN 3aay.

Biagete moHsTHEM OMMCAHHOW OKOJIO TPEYTroJibHUKA OKPYXKHOCTH, YMETh
HaxoauTh e€ 1eHTp. Ilomp3oBaThecs (pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJibHUKa TEPEeCEKAlOTCs] B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
NEPIECHANKYJIAPHI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

BiangeTs nmoHsTHEM KacaTelbHOW K OKPY>XKHOCTH, MOJI30BaThCSI TEOPEMOU O
NEPIEeHANKYIIPHOCTH KacaTeIbHOW U pajguyca, MPOBEAEHHOIO K TOUKE KaCaHMUs.

[Tonp30BaThCsad MPOCTEUIIUMHU F€OMETPUYECKUMHU HEPABEHCTBAMM, TTIOHUMATh
WX TIPAKTUYECKUN CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TTOMOIIBIO ITUPKYJIS U
JIMHEMKU.

K xoHmy oOyuenus B 8 kJjacce oOydJaromMiics TMOJTYYUT CICAYIOIIHE
IpEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI UYETBHIPEXYTOJBHUKOB, UX AJIEMEHTHI,
MOJIb30BaThCSl UX CBOMCTBAMU MPU PEIICHUU T€OMETPUYECKUX 3a]1a4.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHUsS MEIHUAaH TPEYroibHUKa (IIEHTpa
Macc) B pEUICHHUH 3a/1a4.

BianeTs noHsiTHeEM CpeaHEW JIMHUM TPEYTOJIbHUKA U TpaIeluu, IPUMEHSITh
WX CBOWCTBAa MPHU PEIICHUU TeOMETpUYECKux 3aaad. llonb3oBaThesi Teopemou
dasneca ¥ TEOPEMOM O MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATH UX JJISl PELICHUS
MPaKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUECKUX
3aj1ady.

[Toms3oBaTthess Teopemoit Iludaropa mist pemieHUsT TEOMETPUUYECKHX H
npakTHYeckux 3anad. CTpouTh MATEMAaTHUUYECKYH0 MOJEIb B IPAKTUUYECKUX
3a7a4ax, CaMOCTOATENBHO JEJaTh YepTEXK U HAXOAUTh COOTBETCTBYIOIINUE JIMHBI.

Brnanete mnoOHATUSIMU CHHYCAa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TPEYroJibHUKA. [101b30BaThCsl ITUMH MOHATUSAMU IJISl PEIICHUS
MPaKTUYECKUX 3a/1a4.



BbraucnsaTtes (pa3nuyHbIMU CIIOCOOAaMH) TUTOMIAAb TPEYTrOJbHUKA M TUTOMIAIH
MHOTOYTONBHBIX  (GUTyp (HONB3YsICh, TA€ HEOOXOAMMO, KAIBKYJISTOPOM).
[TpuMeHSATh OTy9YeHHBIC YMEHHSI B PAKTUYSCKUX 3a/1a4dax.

Bnanerp TOHSATHSAMH BIHCAaHHOTO M IIEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOPEMBI O BITUCAHHBIX yIiaX, Yriax MEXIy XOpAaMH (CeKYIUMH) U YTIe MEeXKIY
KacaTeJIbHOHM M XOpAOH IPU PEIICHUU TeOMETPUIECKIX 3a]1aM.

Bnaners MOHSATHEM ONMMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA
OINMMCAHHOTO YETHIPEXYTOJIPHUKA TP PEIICHUH 3a/1a4.

[TpuMeHATh TIONTydYeHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTEeMAaTHUECKUE
MOJIEIH JIJIS 33]1a9 PEaIbHOM KU3HU U MTPOBOAUTH COOTBETCTBYIONINE BHIUMCIICHHS
C TpUMEHEHWEM TIOJ00Ws W TPUTOHOMETpUU (TIOJB3YAICh, TIE HEOOXOIMMO,
KaJIbKYJISITOPOM ).

K koHy oOydeHus B 9 kjacce OOyYarOIIUKCS TMOJNYYUT CIEIYIOIIHE
IpeIMETHBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX VIJIOB, HAXOIUTh C WX
TIOMOIIBIO Pa3JIMYHbIC AJIEMEHTHI TMPSMOYTOJIBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaXoMuTh (C IOMOIIBI0 KabKYJISATOPA) JJIAHEI
Y YTJIBI TSI HETAOJIMIHBIX 3HAYCHUH.

[Tons3oBaTbest popMmynamMu MPUBEACHHUS W OCHOBHBIM TPHUTOHOMETPHUECKUM
TOKIECTBOM JIJIi HAXOXKIEHHUS COOTHOIICHHH MEXAY TPUTOHOMETPHUSCKHMHU
BEJIMYNHAMM.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB IS HAXOXKJICHUST Pa3TUIHBIX
DJIIEMEHTOB TPEYroJibHUKA («pEIICHHe TPEYrOJIbHUKOBY), TMPUMEHATh WX TIPH
pEIIeHNU TEOMETPUICCKIX 3a]1aH.

Bnagerp moHsTHAMH ~ TIpeoOpa3oBaHHS ~— MOAOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [Tobp30BaThcsi CBOWCTBAMHU TIOJ00US TPOU3BOIBHBIX
buryp, yMeTh BBIYHCIATH [UIMHBI W HAXOIWUTh YIJIBI y TOHOOHBIX (uryp.
[IpuMeHATh CBOWCTBAa TMOMOOHMS B TPAKTHUECKUX 3a7adax. YMETb INPUBOJIUTH
prUMepbl TOJOOHBIX (GUTYP B OKPYKAIOIIEM MHUDE.

[Tonp30BaThCs TEOpEMaMH O TTPOU3BEICHNUN OTPE3KOB XOPII, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonb30BaThCss BEKTOpPaMH, MOHUMATh MX T'€OMETPHUSCKHA W (DU3MUSCKHIA
CMBICJI, TPUMEHATh WX B PEIICHHH TEOMETPHUECKUX M (PU3NICCKUX 3ajaad.
[TpuMeHATH CKaIsipHOE IPOU3BEICHNE BEKTOPOB JIJIsl HAXOXKIEHHUS JJIMH U YTJIOB.

[Tonp30BaThCss METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSITh €ro B
pEIIeHNN TEOMETPUICCKIX U TIPAaKTHUECKUX 3a1a4.

Bnaners MOHATHSMU TPaBUILHOTO MHOTOYTOJBHHUKA, IJTMHBI OKPYKHOCTH,
JUTMHBI TYTH OKPY)XKHOCTH W paJMaHHON Mephl yrila, yMETh BBIUYUCIATH IUIOIIAb
Kpyra u ero 4acteid. [I[puMeHsTh moydeHHbIC YMEHHSI B MPAKTUICCKUX 3a/1a4ax.



Haxomuth ocu (WiIu HEHTPHI) CUMMETpHH (UTYp, TPUMEHSATH JBHKCHUS
TUTOCKOCTH B MTPOCTEHIIINX CITydasiX.

[IpuMeHATh TIOJTydeHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTEeMAaTHUECKUE
MOJIEIH JIJIS 3a]1a9 pPeaTbHON KU3HU U MTPOBOAUTH COOTBETCTBYIONINE BBIUMCICHHSI
C TpPUMEHEHHEM IOAO00US M TPUTOHOMETPHUYECKUX (QYHKIHHA (MOJB3YSICh, TIE
HEO0OXOIUMO, KAJIbKYJISITOPOM).



IIpumepHoe TeMaTHYecKOe ILIaHUPOBaHue. MaTemaTruka. 5 Kiace

(5 yacoB B Henento, Bcero 170 yacoB)

Ne i/ Conep:xxanue y4eOHOro MmarepuaJjia KoauvecTBo
4acoB
1 Iloemopenue 4
2 HarypajbHble unciia 20
3 Cii0’)keHHe ¥ BBIYUTAHUE HATYPAJIBbHBIX YHCEJI 33
4 YMHOKeHUe U /1eJIeHHe HATYPAJIbHBIX YUCeJI 37
5 OO0bIKHOBEHHBIE IPO0OH 18
6 JecaTn4uHbie ApodH 48
7 IloBTOpEeHHE U cUCTEeMATH3AUA Y4eOHOr0 MaTepuaJia 10

IIpnmepHoe TemaTHYeckoe 1aHUpoBaHue. MaTtemaTuka. 6 Ki1acce

(5 yacoB B Henento, Bcero 170 yacoB)

Ne n/m Conepxanue yueOHOro MmarepuaJia Koanuecr
BO 4aCOB

1 IToBTOpEeHHE H3YYEHHOI0 MaTepHaja B S Kjiacce 4

2 Jle1uMoCTh HATYPAJIBHBIX YHCe 17

3 OObIKHOBEHHBIE IPOOH 38

4 OTHOLICHUA ¥ PONOPUMHA 28

5 PauuoHanbHbIe YKMca U JeMCTBUS HAJX HUMH 70

6 IloBTOpEeHMe U cucTeMaTu3anus yueOHOro Mmarepuajia 13




IIpumepHoe TemaTH4yeckoe JIaHNpOoBaHue. Ajnredpa. Teopusi BeposiTHOCTH U

CTATHCTHUKA. 7 KJIacc
(3 gaca B Heaemto, Bcero 102 yacoB)

Ne n/m Conepxanue yueOHOro MmarepuaJia KonanuecTBo
4acoB
1 JInHeHOe YypaBHEHHE C OHON MepeMeHHOoI 12
2 Ilesble BbIpaKeHUs 48
3 DyHKIUHT 10
4 Cucrembl JJMHEHHBIX YPABHEHUII ¢ AByMA 17
nepeMeHHbIMHU
5 IIpeacraBienue TaHHBIX 3
6 OnucareJibHAsI CTATHCTHKA 4
7 CiayuaiiHasi H3MEHYMBOCThH 3
8 BBenenue B Teopuio rpagos 2
9 BeposiTHOCTH M YacTOTA CJIY4ailHOIO COOBITHS 3

IIpumepHoe TemaTH4yeckoe JIaHNpPOoBaHue. Ajnredpa. Teopusi BeposiTHOCTH U

CTATHCTHKA. 8 Ki1ace
(3 yaca B Hexento, Bcero 102 yacoB)

Ne n/m Conepxanune yueOHOro MmarepuaJia KonanuecTBo
4acoB
1. | PaumoHaJIbHbIEC BBIPAKEHUS 41
2. | KBaaparubie kopHHU. [leificTBUTEIbHBIE YHCIA 22
3. | KBagparHbie ypaBHeHUA 24
4. | OnucaresbHasi ctTaTucTUKA. PaccenBaHne JaHHBIX 2
5. | MHoxkecTBa 4
6. | BeposiTHOCTB CJIy4ailHOTO COOBITHS 3
7. | BBeneHnue B Teopuio rpagos 3
8. | Cayuaiinbie coObITHS 3
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IIpumepHoe TemaTH4yeckoe JIaHNpPOBaHue. Ajnredpa. Teopusi BeposiTHOCTH U

CTAaTHCTHKA. 9 KJacc
(3 gaca B Heaemto, Bcero 102 yacoB)

Ne n/m Conepxanue yueOHOro MmarepuaJia KonanuecTBo
4acoB
1. | HepaBencrBa 19
. | KBagpatuuHas QpyHKIuA 30
. | DJ1eMeHThI NPUKJIAJTHON MATEeMATUKH (B TOM YHCJIE 18
cJIydyailHasi BeJIMYUHA, 3JIEeMEHTbl KOMOMHATOPUKH)
4. | YucaoBble M0OCJeI0BATEIbHOCTH 18
5. | I'eomerpuyeckasi BEpOATHOCTDH 4
6. | UcnbiTanus bepuyuin. O6001meHune, KOHTPOJIb
7. | IloBTOpeHue 7
IIpumepHoe TeMaTHYecKOe ILIaHUpPOBaHue. I'eomerpus. 7 Kiace
(2 yaca B Hezenmo, Bcero 68 4acoB)
Ne i/ Conep:xxanue y4e0HOro MmaTepuaJjia KoauvectBo
4acoB
1 HayvaJjbHbIe reoMeTpuYecKue CBeAeHUs 13
2 TpeyrojabHuKH 16
3 IMapajnenbHble MPSIMbIE 13
4 CoOoTHOLICHUS MEKTY CTOPOHAMH M yIJIaAMHU 11
TPeyroJbHHUKA
5 O000menne U cucTeMaTH3 AN 3HAHUMN yYAIIMXCH 5
I[IpumepHoe TemaTH4yeckoe Ianuposanme. ['eomerpus. 8 kiacc
(2 yaca B Hezeno, Bcero 68 4acoB)
Ne n/m Conepxanune yueOHOro MmarepuaJia KonanuecTBo
4acoB
1 IToBTOpEHUE 1
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Ne n/m Conepxanune yueOHOro MmarepuaJia KonanuecTBo
4acoB
1 IToBTOpEHUE 1
2 YeThIpEXYyroJbHUKH 14
3 ILiomaab MHOTOYroJibHUKA 14
4 IlonoOHbBIEC TPEYTOJIbHUKH 19
5 OxpyxHOCTH 17
7 IToBTOpEeHHE U cUCTEeMATH3AUA Y4eOHOr0 MaTepuaJia 3
IIpumepHoe TemaTH4yeckoe IanupoBanme. ['eomerpus. 9 kiace
(2 yaca B Hezenmo, Bcero 68 4acoB)
Ne n/m Conepxanue yueOHOro MmarepuaJia KonanuecTBo
4acoB
1 IToBTOpEHHE 2
2 BekTopsl 8
3 MeTton KOOpAMHAT 10
4 CooTHoO1ICHHE MEKIY CTOPOHAMH H YIJIAMHU 1
TpeyrojbHuka. CkajisipHoe npon3Be/leHue BEKTOPOB
5 JIVINHA OKPYKHOCTH M IUIOLIAAL KpPyra 12
6 JIBHKEeHMSI
7 HayvaJjbHble cBeleHUs U3 CTepeoMeTPHH
8 IoBTOpeHMe 1 cucTeMaTU3anuA y4eOHOr0 MaTepHaJia

1. Ouenka nucomennvix KOHMPOALHBIX PAGOM 00YUAIOWUXCA NO

anIMeprle HOPMbI OLl€HKHA 3HaHUWK, ymeHm7| N HaBblKOB

obGy4arowmxcs

mamemanmuke.

Omeem oyeHusaemcs ommemkoli «5», ecnn:

L pa60Ta BBIITIOJIHCHA ITOJIHOCTBIO,

® B JIOTHYCCKUX PACCYKIACHHUAX U 000CHOBaHUU peUICHUs HCT HpO6CHOB u

OIINOOK;
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® B pCIICHHWU HET MaTeMaTHYECKUX OMNOOK (BO3MOYKHA OJTHA HETOYHOCTb,
OIKCKa, KOTOpas He SIBIICTCS CICICTBUEM HE3HAHUS MIIM HETIOHUMaHUS
y4eOHOro MaTepuana).

OmmemkKa «4» cmasumca B cneayowmx cay4danx:

L pa60Ta BBITIOJIHCHA ITOJIHOCTBIO, HO 000CHOBaHMS 111ar'0B peuicHuA
HCAOCTATOYHbI (CCJII/I YMCHHUC 00OCHOBBIBATH PACCYKACHUA HC ABJIAIIOCH
CIICaJIbHbBIM 00BEKTOM HpOBCpKI/I);

® JIOIMyHICHBI OAHA onnOKa WM eCTh ABa — TpHU HEI04ETa B BBIKJIaIKAX,
PUCYHKAX, YCPTCIKAX HIIHA Fpa(i)I/IKaX (CCJ'II/I 9TH BHUBI pa60T HC ABJIAJINCH
CIICaJIbHbIM 00BEKTOM HpOBCpKI/I).

OmmemkKa «3» cmasumcs, ecnw.

e jjonyieHo 0osee 0HON OUIMOKY WiK 0oJsiee IByX — TPEX HEJO0UETOB B
BBIKJIQJIKAX, YepTekKax Win rpadukax, Ho oOyJaromuiics oonanaer
00s13aTeTbHBIMI YMEHUSMH T10 TIPOBEPSIEMOI TEME.

OmmemkKa «2» cmasumcs, ecnu.

® JIOMYIIEHBI CYIIECTBEHHBIE OIMOKH, MTOKA3aBIIKE, YTO OOYyJaIOIIUACs HE
obJaaet 00s3aTeIbHBIMU YMEHUSMHU 110 IAHHOW TeME B TIOJTHOM Mepe.

OmmemkKa «1» cmasumcs, ecnw.

e paboTa rokasana MmojaHoe OTCYTCTBHE Y 00ydaronierocs 00s13aTeabHbIX
3HAaHUW U YMEHUM 1O MPOBEPSEMON TeMe WJIM 3HaUUTENIbHAs 4acTh PabOThHI
BBITIOJIHEHA HE CAMOCTOSITENBHO.

Yuurenb MOXKET ITOBBICUTH OTMCTKY 34 OpI/IFI/IHaHBHBIﬁ OTBCT HA BOIIPOC UIIH
OPUTHHAJIBHOC PCHICHUC 3aa4r, KOTOPBIC CBUACTCILCTBYIOT O BBICOKOM
MATEMATUYCCKOM PA3BUTUHU O6yanOHICFOC$I; 3d pCUICHUC 0oJsee CI0KHOMI 3aJa4u
WJIM OTBET Ha 0oJice CI0KHBIN BOIIPOC, NPCIAIIOKCHHBIC 06yanOH_ICMYC$I
JOIIOJIHUTCIBHO ITOCJIC BBIITOJIHCHUA UM KaKHX-JIH00 ApYyrux 3a)1aH1/11>i.

2. OyeHnka yCHHbIX OMEEeNn 06 00yUalouuxcs.

Omeem oyeHusaemcsa ommemkol «5», eCnu y4yeHuk:

® [IOJIHO PacKphlI CO/IEpKaHUE MaTepHalia B 00beMe, MPelyCMOTPEHHOM
MPOTrpaMMON ¥ Y4eOHUKOM
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M3JI0KUI MaTepuajl TPaMOTHBIM SI3bIKOM, TOYHO MCTOJIb3Ys
MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEAEIEHHON
JIOTUYECKOM MOCIIEI0BATENBHOCTH;

MPaBUJIBLHO BBITIOJIHUI PUCYHKH, YEPTEXH, rpadMKu, COMYTCTBYIOIINE
OTBETY;

MOKa3aJ YMEHUE WIUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMH,
MIPUMEHSTH €€ B HOBOW CUTYallUH MPH BBINOJHEHUH NPAKTUYECKOTO
3a/1aHus;

IIPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUHU PAHEE U3YUEHHBIX COIYTCTBYIOIIUX
TeM, C(HOPMHUPOBAHHOCTh M YCTOMYHUBOCTH MCIOIb3YEMBIX ITPH OTBETE
YMEHHUH U HaBBIKOB;

OTBEYaJl CaMOCTOSATENbHO, 0€3 HABOASIINX BOIPOCOB YUUTEIS;
BO3MO’KHBI OJ]HA — IBE€ HETOYHOCTHU IIPU OCBEIIEHHE BTOPOCTEIIEHHBIX
BOITPOCOB WJIM B BBIKJIAJIKaX, KOTOPBIE YUEHUK JIETKO MCIIPABUII ITOCTIE
3aMeYaHusl YUYUTENS

Omeem oyeHueaemcsa ommemkol «4», CCJIM YAOBJICTBOPACT B OCHOBHOM

Tpe6OBaHI/IHM Ha OLICHKY «5», HO IIpHU 9TOM HUMCCT OAWH U3 HCIOCTATKOB:

B U3JIOKCHUHN OOITYIICHBI HEOOIBIIINE Hp06eHBI, HC NCKAa3UBIICC
MATEMATHYCCKOC COACPIKAHNUC OTBCTA,

AOIIYHICHBI OJJUH — IBA HCAOYCTA ITPH OCBCUICHUU OCHOBHOI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUAHNA YUUTCIIA,

AOITYIICHBI onnbOKa WM 6oJjiee ABYX HCOIOYCTOB IIPHU OCBCIUICHUUN
BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, JICTKO UCIIPABJIICHHBIC ITOCJIC
3aMCYaHUA YUHUTCIIA.

OmmemkKa «3» cmasumca B cneayowmx cay4danx:

HEMOJIHO PACKPBITO COJEPKaHNE MaTepuaia (CoAep:KaHue U3JI0KEHO
(bparmMeHTapHO, He BCET/la MOCJIEI0BaTENbHO), HO MOKAa3aHO o011Iee
MMOHUMAaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, IOCTATOUHBIC JIJIsI
YCBOEHUS MPOrPaMMHOTO MaTepuaia (onpeaeieHsl « TpeboBaHUSIMU K
MaTeMaTH4YeCKOM MOATOTOBKE yUaIIUuXCs» B HACTOSIIECH porpaMMme 1o
MaTeMaTHKe);

® HMCIIHNCH 3aTPYAHCHUA WUJIW OOIMYIICHBI OIIIMOKY B OIIpCACICHNHN

MaTeMaTH4YeCKOM TCPMHUHOJOTHUH, YCPTCIKAX, BBIKIIAJIKAX, HCIIPABJICHHBIC
IMOCJIC HCCKOJIBKHUX HABOAAIINX BOIIPOCOB YUUTCIIA
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YUEHUK HE CIPABUJIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYAIIMH MPHU
BBITIOJIHEHUU MTPAKTUYECKOT0 3aJaHusl, HO BBITIOJHUI 3aJJaHus
00513aTE€IBHOI0 YPOBHS CII0)KHOCTH 110 JAHHOH TEME;

IIPU T0CTATOYHOM 3HAaHUU TEOPETUUYECKOI0 MaTepuasa BhIsIBICHA
HEJI0CTaTO4YHAsI CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OmmemKa «2» cmasumca B CieAyowmx cny4danx

HE PACKPBITO OCHOBHOE COJIEp)KaHKe YUYEeOHOr0 MaTepuana;

0oOHapy’KeHO HE3HAaHWE YUYEHHKOM OOJIbIIeH WiIn HauboJiee BaXKHON YacTu
y4eOHOro MaTepHaia;

JOTMYIIEHBI OMMOKHU B ONPEEICHUY MTOHATHM, MPU UCTION30BAHUU
MaTeMaTH4YeCKOH TEPMUHOJIOTHH, B PUCYHKAX, YepTeKax WiH rpadukax, B
BBIKJIaJIKaX, KOTOPHIE HE UCIIPABIICHBI MTOCJIE HECKOJBbKUX HABOSIINX
BOITPOCOB YUUTEJIS.

OmmemkKa «1» cmasumcs, ecnw.

YUEHUK OOHAPY>KUJI TIOJTHOE HE3HAHUE U HEMTOHMMaHUE U3y4aeMoro
y4eOHOro MaTepuasia Wil He CMOT OTBETUTh HU HA OJJUH U3 MOCTABICHHBIX
BOIIPOCOB 10 U3yYEHHOMY MaTepuaiy.

3. O6wasn Knaccupukauyus ouwuooK.

[Ipu ouieHKe 3HAHUN, YMEHUI 1 HABBIKOB yUalIUXCsl CIIETyEeT YUUTHIBATh BCE
omnOku (rpyobie U HerpyObie) U HETOUETHI.

v

<

3.1I'pyOBLIMH CUUTAIOTCSH OINHMOKH:
HE3HAHUE ONPEICICHHSI OCHOBHBIX IMOHATUM, 3aKOHOB, IMPABUJI, OCHOBHBIX

MOJOXKECHUN TCOPHUH, HC3HAHUC (I)OpMy.II, 06H_IerI/IHSIT]'::IX CHUMBOJIOB
0003HaUYeHHI BCJIMYMWH, CAUHUI] UX U3MCPCHUA,

HE3HaHWE HAaMMEHOBAaHUM CANHUI] UBMCPCHUA,

HCYMCHHUC BBIACIINTL B OTBCTC I'NIABHOC,

HCYMCHUC NIPUMCHATDH 3HAHHWA, AJITOPUTMbBI IJIA PCIICHUA 3a1a4,
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v’ HeyMeHHME JI€JaTh BEIBOIbI U 0000IIEHNS;

<

HCYMCHUC YUTATh U CTPOUTH I‘pa(i)I/IKI/I;

<

HEYMCHHE MOJIb30BaThCS TICPBOUCTOYHUKAMH, YICOHUKOM U
CIIPaBOYHUKAMU;

v/ 1oTeps KOpHA MM COXPaHEHUE TOCTOPOHHETO KOPHS;

v' orbGpacsiBanKe 0€3 00BACHEHHI OJHOIO U3 HUX;

v/ paBHO3HAYHBIE MM OLIMOKHY;

v’ BBIUUCIIUTEIBHBIE OLIMOKH, €CIIM OHHU HE SBIISIOTCS OIMUCKOM;
v’ JIOrMYeCKHe OLIMOKH.

3.2K HerpyvobIM OHIMOKAM CJIEAVET OTHECTH

v’ HETOYHOCTH (HOPMYIUPOBOK, ONPEIEIEHHM, IIOHATHI, TEOPHii, BHI3BAHHAS
HEIOJIHOTOW 0XBaTa OCHOBHBIX IPU3HAKOB ONPENEIAEMOro MOHITHS WU
3aMEHOM OJTHOTO - JIBYX U3 3TUX IPU3HAKOB BTOPOCTEIICHHBIMH;

v’ HETOYHOCTH rpaduKa;

v/ HeparMoOHAJIBHBIA METOJI PEIICHHS 3a/1a4d WA HEAOCTATOYHO TPOAyMaHHbIH
IJIaH OTBETa (HapyUIEHUE JIOTUKHU, TOJAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMMU);

v/ HepalMoHaJIbHBIE METO/IBI PA0OTHI CO CIIPABOYHOM U IPYTOil TUTEPATypOi;

v/ HeyMeHHE peliaTh 3a/[aud, BEIIOIHATH 3a1aHus B 00IIEM BH/IE.

3.3Hexoueramu SAIBJISIOTCH:

v HCPAINMOHAJIBHBIC ITPUCMBbI BBIYMCJICHUHN U Hpeo6pa3013aHI/H71;

v’ HeOpEKHOE BBIMOJHEHHE 3aIUCEH, YepTEXKEH, CXeM, rpadruKoB

OnucaHue y‘-leﬁHO-MeTOAVI‘-IeCKOI'O n matepunarnbHoO-
TeXHU4YecKoro obecnevyeHus oGpasoBaTeanoro npouecca no
npeamMmeTty «MaTtemaTuka»

YuebHO-MeTOAMUYECKOE O0ecIIeYeHue
1. Ilpocpammusvie 0OKymenmol:

Martematuka: nmporpammsl: 5 - 9 kinacesl / A.I' Mepansik, B.b. [lononckuii u ap. —
2-¢ u3a., aopad. — M.: Benrtana-I'pad, 2013 r. - 192 c., co3naHHble Ha OCHOBE
(benepaibHOro roCyIapCTBEHHOT'0 00pa30BaTENbHOIO CTaHAAPTA.
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2. Yueonuxku u yueono-memoouuecxkan iumepamypa:

[Iporpamma o Kypcam mareMatuku (5-6 kiacchel), anreopsl (7-9 kiaccol)
CO3/IaHHAs HA OCHOBE €IMHOM KOHIICTIIIUH TPEIoIaBaHNsl MaTEMaTHKHU B
o011e00pa3zoBaTeNbHOM 1IKoJIe, pa3padoTanHoi. A. I'. Mep3nskom, B.b.
[Hononckum, M.C. Slkupom - aBTopamu yueOHUKOB Martemartuka-5,6, AnreOpa-
7,8,9. U3narensctBo M.: Bentana-I"pad

[Iporpamma no kypcy reometpui (7-9 Kkiiacchbl) co3/laHHast HA OCHOBE €AMHON
KOHIICTIIUY TIPENoAaBaHusl MaTEMAaTHKU B 00111e00pa30BaTeIbHON MIKOJIE,
paspadotannoit JI.C. Aranacsnom, B.®. byty3oBeim, C.b. KagoMiieBsimM u ap. —
M.: IIpocBenienue

ArtanacsH JI.C., byry3os B.®., Kanomues C.b., [To3usak O.I"., KOxuna N.N.
['eometpus 7-9 knaccel - yueOHUK.

3. Mamepuanvno mexnuueckoe obecneuenue

PazmaTouHblii AUAAKTUYECKUNA MaTEpHUall
TecTrl
TemaTuueckue TaOJIULBI

Kommbrorep, 1uanpoexTop

4. Humepnem-pecypcul

www.ege.moipkro.ru http:// education.bigli.ru
www.fipi.ru http://schools.techno.ru/tech/index.html
ege.edu.ru

http://www.catalog.alledu.ru/predmet/math/more2.html

WWW.Mmioo.ru http://shade.lcm.msu.ru:8080/index.jsp
www.1september.ru http://wwwexponenta.ru/
www.math.ru http://comp-science.narod.ru/
www.allmath.ru http://methmath.chat.ru/index.html
WWwWWw.uztest.ru http://www.mathnet.spb.ru/
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