MHUHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOMN ®EJEPAILIANXanThbI-
MaHcuiicknii aBTOHOMHBII OKpyr — FOrpa
Jenaprament oopa3zoBanus u Hayku XMAQO — IOrps1
MyHuuunanbHoe oopa3osanue Konaunckuii paiion

Ynpasienue o0pazoBaHust

MyHununajgbHoe Ka3eHHoe 001e00pa3oBaTe/ibHOE YUpeKIeHue

PACCMOTPEHO

MO EctecTBeHHBIX HayK

MKOY Kymunckasa COLI

COI''TACOBAHO

3aM. aupekTopa no YP

YTBEPXIEHO

JupeKTop MIKobI

I'yceBa N.A

[Iporoxon Ne 1 ot «28» 08.

2023 r.

Ko3zsiprkoBa B.1

[Iporoxon Nel ot «28» 08.

2023 T.

barypun C.H

ITpuka3z Ne 294-o1 ot «18» 08.
2023 .

NOKYMEHT MOAMNUCAH
ONEKTPOHHOW NOANMUCHIO

Ceptudmkart:
3A2DOFECBA54A5BA9F96A3E789652FB7
Bnapeneu: Batypun Cepreit Hukonaesuy
[HeiicteuteneH: ¢ 07.07.2022 po 30.09.2023

AIlaIITI/IpOBaHHaﬂ paﬁoqaﬂ nmporpamMma 1mo MaTeMaTuke

nu1st ooy4aroruxcst ¢ 3[1P

ISt 5-9 xnaccoB

Kymunckuii 2023 roa



[TOACHUTEJIBHA A 3AITMCKA

PaGouas mporpamMma mo MaTeMaTuke Jisi 00yJaroNUXcs ¢ 3a/ICPIKKON TICUXHUYECKOTO Pa3BUTHS (Jlayiee —

3[IP) ©Ha ypoBHE OCHOBHOrO 0O0mIero oO0pa3oBaHUs MOATOTOBIEHAa Ha ocHoBe @enepanbHOrO
TOCYIapCTBEHHOTO  00pa30BaTENFHOrO  CTaHAapTa OCHOBHOro obmero oobpasoBanus (IIpukas
Munnpocsemienuss Poccum ot 31.05.2021 . Ne 287, 3apernctpupoBaH MHUHHUCTEPCTBOM FOCTHITHH
Poccuiickoit ®enmeparun 05.07.2021 1., per. HoMep 64101) (manee — ®I'OC OOO), amanTHPOBAHHOM
OCHOBHOHM 00pa3oBaTeNbHON MpPOrpaMMBl OCHOBHOTO 00IIero 00pa3oBaHUsl OOyYarOIIUXCS C 3aep>KKOH
ncuxudyeckoro pasputus (manee — [TAOOIT OOO 3IIP), pabodyeii mporpaMMbl OCHOBHOIO OOIIErO
obpasoBanusi 1Mo mpenMmery «MaremaThka», MPOrpaMMbl BOCIUTAHHS, C YYETOM PACIPENEIICHHBIX IO
KJlacCaM TPOBEPSACMBIX TpeOOBaHWI K pe3ylnbraTaM OCBOCHUS AJaNTUPOBAHHOW  OCHOBHOM
o0pa3oBarellbHO TPOTPaMMBI  OCHOBHOTO 00IIero oOpa3oBaHMs OOYYAIOMIMXCS C  3alepKKOi
TICUXUYECKOTO pa3BUTUs. B pabodell mporpamMme ydTeHbl HICH W TMOJOKeHUsS KOHIENu pa3BHTUS
MaTeMaTHIeCcKoro oopa3oBanus B Poccuiickoit denepanmm.

OO0mas xapakTepucTka yueOHoro npeamera «MareMaTuka»

YueOHbii mpeamer «MareMaTHKa» BXOAWT B TpPeAMETHYI0 obnacth «Martematuka U
uHpopmaTrka». OH COCOOCTBYET Pa3BUTHIO BBIYUCIUTENBHON KYABTYpPHl M JIOTHUECKOTO MBIILIICHHUS,
(bopMHPOBaHHIO YMEHHS TONTB30BATHCSl alITOPUTMAMH, & TaKXKe MPUOOPETEHUIO TPAKTHYECKNX HABBIKOB,
HEOOXOAMMEBIX B MTOBCETHEBHOHN Xu3HU oOydaromuxcs ¢ 3[IP. YueOHbI npeaMeT pa3BUBaeT MEIIIICHHE,
MPOCTPAHCTBEHHOE BOOOpakeHHE, (QYHKIUOHAIBHYIO TPaMOTHOCTb, YMEHHS BOCHPUHHMATh H
KPUTUYECKH aHATTM3UPOBaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B Pa3IMUHBIX (hopMax.

OOyuenne mareMaTwke Ma€T BO3MOXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3IIP Ttounyto,
pauMoOHAJIbHYI0 M HMH()OPMATHBHYIO pedyb, yMEHHE OTOMpaTh Hambojee MOAXOMIIINE S3BIKOBBIC,
CHUMBOJINYECKHE, IpadUuecKue CPeCTBa sl BEIpOKEHHS CY)KICHUN M HATIISTHOTO MX MPECTABICHUSI.

Heo6xonumpIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHHMHU SIBJIETCS oOliee
3HAKOMCTBO C METOAAMH IIO3HAHHWS JACHCTBUTENBHOCTH, MPEICTaBICHUE O TNpPEeAMETe W METoAax
MaTeMaTUKH, UX OTIMYHN OT METOAOB JPYTUX €CTECTBEHHBIX M TYMAaHHTaPHBIX HAayK, 00 0COOCHHOCTSX
NPUMEHEHUS] MaTeMaTWKWd JJisl pelieHWs HayYHBIX ¢ TPHUKIAAHBIX 3agad. TakuM  oOpasom,
MaTeMaTH4ecKoe 00pa3oBaHNe BHOCUT CBOM BKJIaa B (JOPMUPOBAHUE OOLIEH Ky/IbTyphl YeJIOBEKa.

WzyyeHne wMareMaTHKH TakKe CIIOCOOCTBYET OICTETUYECKOMY BOCIHMTAaHHIO YEJOBEKa,
MOHUMAHUIO KPacoThl W U3ALIECTBA MaTEMAaTHYECKHX PaCCYKICHHH, BOCHPUATHIO T€OMETPHUUECKHX
(bopM, YCBOCHUIO HJIE CUMMETPHUH.

[IporpammMa oTpaskaer copepkaHue oOydeHus npeamery «MaremaTtnka» C y4eToM OCOOBIX
oOpa3oBarenbHbIX MOTpeOHOCTEW oOywarommxcs ¢ 3[IP. Osenagenne y4eOHBIM — MPEIMETOM
«MaremaTHKay MPeICTaBIsIeT ONPEACIICHHYIO CJIOXKHOCTD Jyis yuaniuxcs ¢ 3[IP. ¥ oOy4aronuxcs ¢ 3[1P
HauOoJiee BBIPAKEHbI OTCTaBaHUS B PAa3BUTUU CJIOBECHO-JIOTMUECKHX (POPM MBILIUICHHS, MO3TOMY
abCTpakTHBIE W OTBIICUYECHHBIE KAaTETOPHUH MM TPYAHOAOCTYIHBL. B ToXe BpeMsi MpH CIEUaTbHOM
o0ydeHun 00ydJaromuecss MOTYT BBINONHATH 3aJaHus Mo anroputMy. OHH BOCIPHUMMYHUBBEI K TTOMOIIH,
MOTYT BBINOJHHUTh IIEPEHOC HA AHAJOTMYHOE 3a/aHHE YCBOGHHOro crocoba pemieHus. CHUXKEHUeE
pa3BUTHUS MBICIUTEIBHBIX ONEpAlNil U 3aMEUICHHOE CTaHOBICHHE JIOTHYECKHUX JIEHCTBUHM NMPUBOIAT K
HEJIOCTATOYHOM OCMBICIIEHHOCTH COBEPIIACMBIX YYEOHBIX JEHCTBHH. Y OOydYalolmMxcs 3aTpyIHEHBI
CUYETHBIE BBIYMCICHUS, MPOU3BOJUMBIE B YME. B NHCBMEHHBIX BBIUMCICHUSAX OHH MOTYT IPOIYCKaTh
OJIMH M3 MIPOMEXKYTOUHBIX aroB. [Ipu paboTe ¢ YNCIOBBIMH BBIPAKEHUSMH, BEIUUCICHUEM X 3HAYCHUS
MOTYT HE yJep>KUBaTh MPAaBUIBHBINA MOPAI0K AeicTBuil. [Ipu ymporiennu, mpeodpa3oBaHUM BEIPAXKEHUH
yaamquecs ¢ 3[IP He MOTyT camMOCTOATENBHO MPHUHATH PEIICHHE O MOCIEeI0BATEIFHOCTH BBIIOJIHEHUS
nerctBuil. KOHKpETHOCTh MBIIUIEHUS! OCIIOKHSAET YCBOCHHS HaBbIKA PEIICHUS ypaBHEHH, HEPaBEHCTB,
CHCTEMEI ypaBHEHUH. M MaI010CTyITHO COBEpIICHHE 0OPAaTUMBIX OTICPAITHIA.

Huzkuit ypoBeHb pa3sBUTHS JOTHUECKUX OTEpaIyii, HeJ0CTaTOYHas 000OIEHHOCTh MBIIIICHHS
3aTPYyAHSIOT H3ydeHHe TeMbl «DYHKIUM»: NpHU OonpeiesieHHH (PyHKIMOHAJIBHOM 3aBHCHUMOCTH, IIPH
ONMUCaHUU TpaUUeCcKON CUTyallld, UCIOJB3YS T€OMETPUUYECKHH, anreOpandeckuil, QyHKIHMOHAIbHBIHI
s3bIKkK. Hepenko ywaruecss He BHIAT PasHUIBI MEXIYy 00JAacThIO ompejieneHus] GYyHKIUH U 00IacThiO
3HAUYCHUH.

Pemrenue 3amau conpsikeHO ¢ TPYAHOCTAMHU O(OpMIIEHUs] KPaTKOHM 3alicy, TPOBEACHHS aHAIN3a
yCIOBUSL 3ajlaud, BbIIeNeHust cymectBeHHoro. OOyuwatommecss ¢ 3I[IP  3arpynusirorcss cpenarth
YMO3aKJIFOUYeHHe OT OOIIEero K YacTHOMY, HEPEJKO BBHIOMPAIOT HEpalMOHAIBHBIE CIIOCOOBI PElICHUS,
WHOT/Aa OTPaHUYMBAIOTCS MAHUIYJISAUAMY C YACTaMH.



[Ipu u3yyeHnn reoMeTprUUECKOro MaTepuana odoydaromuecs ¢ 3[1P crankuBaroTCs ¢ TPYIHOCTHIO
JieNaTh JIOTHYECKUE BbIBOABI, CTPOUTH HOCHIEA0BATEIbHbIE paccykaeHus. HermpouHble 3HaHUSI OCHOBHBIX
TEOpEeM T'€OMETPHU MPUBOAUT K OMIMOKAM B PEIICHWH TeoMeTpuueckux 3agad. OOydaroluecs MOTYT
MOJMEHUTH (OopMyiy, HENIPaBWIBHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omMOKaM B peIICHHH 3aiad
IPUBOIAT HEJOCTATOUHO Pa3BUThIE IPOCTPAHCTBEHHbIE NMPEACTAaBICHUS. VM CI0KHO BBINOIHUTh YEPTEX
K YCJIOBHUIO, B TUCBMEHHBIX Pab0Tax OHU HE MOTYT IIPUBECTH OOBSCHEHUE K YEPTEKY.

To4yHOCTD 3amOMHMHAHMS W BOCHPOM3BEICHHUsI YU4EOHOTO MaTepualla CHIDKCHBI IO NPHYUHE
c1ab0CTH MHECTHYECKOH NeATeNbHOCTH, CyKeHus oOpema mamsatu. OOywarommmcs ¢ 3IIP TpeGyercs
Oosble BpeMEHH Ha 3aKpeIlieHUE MaTepuana, akTyali3anys 3HaHui 110 0Iope IIPH BOCIIPOU3BEICHUU.

s mpeonoieHust TpyIHOCTeW B M3ydeHHH ydeOHoro mpeamera «MaTeMaTHKa» HEoOXoauMa
amanTanus o0beMa M XapakTepa yueOHOro mMarepuala K MO3HAaBaTENbHBIM BO3MOXKHOCTSIM YYaIl[MXCS C
3I1P. Cnenmyet yueOHBIN MaTepHai MPETIOAHOCUTH HEOOIBITUME MOPITUSMHE, YCIOXKHSS €r0 TMOCTENeHHO,
M3BICKHBATh CHOCOOBI afanTallMy TPYAHBIX 3aJaHui, HEKOTOPBIE TeMbl AaBaTh KaK O3HAKOMHUTEINLHBIC,
WCKIIIOYaTh OTJENbHBIE TPYAHBIC JOKa3aTeIbCTBA; TEOPETUUECKUI MaTepual PeKOMEHAYeTCs U3ydyaTh B
npolecce MPaKTHYECKOH AeATEIbHOCTH 0 peleHuIo 3af1ad. OpraHnyeckoe eINHCTBO NMPaKTHYECKOH U
YMCTBEHHOH [JESTEIBHOCTM Y4YAIIMXCS HA YpOKax MaTeMaTUK{d CIIOCOOCTBYIOT IIPOYHOMY H
CO3HATEJILHOMY YCBOCHHUIO 0a3UCHBIX MaTEMaTHUCCKUX 3HAHUN U YMCHHIA.

eau u 3a1a4u n3yvenusi yueoHoro npeamera «MaremMaTuka

[IpuoputetTHbIME yeramu 0OydeHHsT MaTeMaTHKe B 5—9 Kiaccax sIBISIOTCSL:

* (opmupoBaHUEe LEHTPATBHBIX MAaTEMAaTHUSCKUX TOHATUN (YHCIIO, BENWYMHA, TeOMETpUYecKas
¢urypa, TmiepeMeHHas, BEpOATHOCTb, (YHKIHSA), OOCCIICUHBAOIINX IPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTeMaTHYECKOro 00pazoBanus oOydaromuxcs ¢ 3I1P;

= mnoaBeneHue obOyvaromuxcs ¢ 3[1P Ha mocTymHOM Ui HUX YpPOBHE K OCO3HAHHMIO B3aUMOCBSI3U
MaTeMaTHKd W OKPYXKAIOIIeTo MHpa, MOHMMaHWE MaTeMaTHKHA KaK YacTH OOIIed KyIbTyphI
YeII0BEUEeCTBa,;

" pa3BUTHE WHTCIUICKTYaJIbHBIX M  TBOPYECKUX crocoOHocTel  oOywarommxcs ¢ 3P,
M03HaBaTeIbHON aKTUBHOCTH, UCCIIEAOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca
K M3YYEHHUIO MaTeMaTHKH;

* (opmupoBanue (QYHKIMOHATHLHOH MaTeMaTHYECKOM T'pPaMOTHOCTH: YMEHHS pPaclo3HaBaTh
MIPOSIBIICHHS MaTeMaTHYECKUX MOHSITHH, OObEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX
CUTyallUsIX ¥ TPH HW3yYEeHUH JPYTUX YYeOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEH W
3aKOHOMEPHOCTEH, (hopMyIHpoOBaTh WX HA SI3bIKE MaTEeMaTHKH W CO3/IaBaTh MaTeMaTHYeCKHUE
MOJIENH, TPUMEHATh OCBOCHHBI MareMaTHYeCKMH ammapar Ui pelIeHus IPaKTHKO-
OpPHEHTHPOBAHHBIX 337124, MHTEPIIPETUPOBATh U OIIEHUBAThH MTOTyUYeHHBIE PE3yIbTATHI.
JocTmkeHne 3Tux meneit o0ecrneunBaeTcs peleHneM CIeAYIONUX 3a0ay.

= ¢opmupoBare y oOyuaronmxcs ¢ 3[IP HaBblkM y4eOHO-TIO3HABATEIBHON JCSATEIBLHOCTH:
IUTAHUPOBaHUE Pa0OTHI, TIOMCK pPAlMOHANBHBIX IYTeH €€ BBIOJHEHUS, OCYIICCTBICHUS
CaMOKOHTPOJIS;

® CrnocoOCTBOBaTh HWHTEIUIEKTYaJbHOMY pa3BUTHIO, (OPMHUpPOBATh KadecTBa, HEOOXOAUMBIC
YEJIOBEKY JIJIS TTOJIHOIICHHOM KHU3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MaTEMaTHIECKOM
NESTENLHOCTH: SICHOCTH M TOYHOCTH MBICIH, WHTYWIIUH, TMPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CIIOCOOHOCTH K TPEOJIONICHUIO TPYIHOCTEH;

= (popmMupoBaTh KiIIOUEBbIE KOMIIETCHIIMH YUAIIUXCSl B PaMKax MpeIMETHOH obnacTn «MaremaTrka
1 UHPOPMATHKAY;

= pa3BUBATH MOHATUITHOE MbIIUIeHUs oOyuaromuxcs ¢ 3I1P;

=  QCYIIECTBISTH KOPPEKIIHIO MMO3HABATEILHBIX TIpolieccoB obydarommxcs ¢ 311P, HeoOXomuMBIX st
OCBOCHHS IIPOTPaMMHOTO MaTepHaia o y4eOHOMY TpeMeTy;

® [pegycMaTpuBaTh BO3MOXXHOCTH KOMIIEHCALIMM 00pa30BaTeNbHBIX JAE€(QUIMTOB B OCBOCHHHU
MIPE/IIIECTBYIOIIEr0 MPOrpaMMHOTO Martepuana y oOydarommxcs ¢ 3[IP m HemocrtatkoB B mX
MaTeMaTHYECKOM Pa3BUTHH;

= copmMupoBaTH yCTOWYMBBIA HHTEPEC yUALTUXCS K IPEAMETY;

® BBIIBISITH U Pa3BUBATh MaTeMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHBIC JTUHUU COIEpKaHUS Kypca mareMaTuku B 5—9 kmaccax: «Uwciia M BBIYUCICHESD,
«Anrebpa» («Anredpanyeckue BhIPOKEHUS», « YDaBHEHHUS M HEPABEHCTBAY), «DyHKIMN», «I'coMeTpus»
(«I'eomeTpuueckue HUTYpHl U UX CBOMCTBaY, «/3MepeHne reoMeTpuYecKux BeITUUnH»), «BeposTHOCTD 1
CTaTHCTUKaY. JlaHHBIE JTWHUHM DPa3BUBAIOTCS MApajUIeNbHO, KaXJash B COOTBETCTBUH C COOCTBEHHOI



JIOTUKOM, OJTHAKO HE HE3aBHUCHUMO OJHA OT JPYroil, a B TECHOM KOHTakTe WU B3aumojeilcTBuu. Kpome
3TOro, HMX OOBEOUHSET JIOTMYEeCKas COCTaBIAOLIAs, TPAAULMOHHO MpUCYyLIas MareMaTHKe U
NPOHM3BIBAIONIAS] BCE MareMaTHUecKue Kypchl WM conepxkarenbHble JUHUU. ChopMyaupoBaHHOE B
OenepalbHOM TOCYIapCTBEHHOM 00pPa30BaTEIbHOM CTaHAApTe OCHOBHOTO O0MIEro 00pa3oBaHUs
TpeOOBaHHE «yMETh OINEPHUPOBaTh IOHSATHAMH: OIpENEJICHHE, AKCHOMa, TEOpeMa, I0Ka3aTesIbCTBO;
YMEHHUE paclo3HaBaTh MCTUHHBIE M JIOXKHbBIE BBICKA3bIBAHMS, IIPUBOJUTH IIPUMEPbl U KOHTPIPUMEPHI,
CTPOWTH BBICKA3bIBAaHMSI W OTPULAHMS BBICKA3BIBAHMII» OTHOCHTCS KO BCEM Kypcam, a ()OpMHUpOBaHHUE
JIOTMYECKUX YMEHHUH paclpenesiercs 0 BceM rojaM oOy4deHHs Ha YPOBHE OCHOBHOIO OOLIEro
00pazoBaHMUs.

Conep:kanue 00pa3oBaHUs, COOTBETCTBYIONIEE MMPEAMETHBIM pe3yabraraM ocBoeHus [IpumepHoit
paboueli mporpaMMbl, pacrpeeEHHbIM M0 ToJaM 00yYeHHsI, CTPYKTYPHPOBAaHO TakKUM 00pa3oM, 4TOOBI
KO BCEM OCHOBHBIM, NPHHLMIHAIBHBIM BOIpocaM oOydarommecs oOpaliaguch HEOOHOKPATHO, YTOOBI
OBJIaJICHME MAaTeMaTH4YeCKUMH TOHATUAMH ¥ HAaBBIKAMH OCYIIECTBISIOCH IMOCJIENOBaTelIbHO |
MOCTYMATENbHO, C COOMIOACHUEM MPHUHIMIA IPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYAINCH B OOIIYIO
CHCTeMY MaTeMaTHYeCKHX MpencTaBieHnii oOydarommxcs ¢ 3IIP, pacmmpss u yryOmsas e€, oOpasys
NPOYHBIE MHOXECTBEHHbIE CBs3M. OOmme nenu usydeHus ydyeOHoro mpeamera «MaremaTukay
npezacrasieHsl B [IpuMepHoii paboueit mporpaMme 0OCHOBHOTO 00I1Iero oopa3oBaHusl.

Oco0enHocTu 0TOOPaA M ajanTALNU Y4eOHOr0 MaTepHaJia 0 MaTeMaTHKe

OO6ydenune yueOHOMY MpeameTy «MaTeMaTrka» CTPOUTCS Ha CO3JaHHUW ONTHUMAaJbHBIX yCIOBUHN
JUTSL YCBOGHHS TTporpaMMHoOro Marepuana oOyuatouiumucs ¢ 3I1P. Bonbiioe BHUMaHME yaensieTcs oTOopy
y4eOHOro marepuaia B COOTBETCTBHUH C MPHUHIMIIOM JOCTYIIHOCTH NPH COXPaHEHHH 0O0ILero 06a3oBOro
YPOBHSI, KOTOPBII AOJIKEH 110 COIEPKAHUIO U 00beMy OBITh aJanTUPOBaHHBIM 1 oOyvatomuxcs ¢ 3[1P B
COOTBETCTBHU C HMX OCOOBIMH 00pa3oBaTelbHBIMH TOTPEOHOCTSAMHU. CleayeT OONErduTh OBIAJCHUE
MmarepuanoMm oOyuatomumucs ¢ 3[IP mocpeacTBoM ero aeranbHOro OOBSICHEHHS C CHCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPaTHOM TPEHHUPOBKM B NPUMEHEHUHM 3HAHUH, HCIONB3Yys IPHUEMbl aKTyalIH3alUH
(BU3yalsibHasI OTIOpA, MaMSTKA).

[IpumepHass mporpaMMa MNpeaycMaTpUBaeT BHECEHHE HEKOTOPBIX HM3MEHEHHUH: YyMEHbIIEHHE
00beMa TEOPETUYECKUX CBEICHUH, BBIHECCHUE OTIAECJIBHBIX TEM HJIHM LIEJIbIX Pa3desioOB B MaTepHaibl AJIs
0030pHOT0, 03HAKOMUTEILHOTO N3yUYCHUSI.

HN3meHenus1 mporpaMmmsl B 5-9 kiaaccax

Mamemamuka 6 5 u 6 kn1accax

B o3HakoMuTENHHOM IUIAaHE PEKOMEHYETCsl M3Y4aTh CIEAyIomne TeMbl: «PUMcKas Hymepanus»,
«PaBubie  urype»y, «lumuanp, konyc, mapy, «KyO», «lIpsMoyronpHBIH mapajuienenumesn,
«IlepemerieHre Mo KOOPAUHATHON NpsAMO», «Monynp yncia», «HucnoBble TpoMexXyTKI»; «MacmTab»
(m3yuaetcs B kypce «l'eorpadus»); «300pakeHne reomeTpuieckux (puryp Ha HEIMHOBAHHON OyMmare C
WCIIOJIb30BaHUEM IMPKYJIA, JUHEWKH, YroJbHHMKa, TpaHCIOpTHpa», «/lnnHa okpyxHOcTH», «llnomans
Kkpyra», «llapamnensable mpsmeiey, «llepnenaukynsapHaeie mpsmbie», «OceBas W IEHTpajbHas
CUMMeTpUM» (U3y4aercsi B Kypce reomerpun); «beckoHeuHble NEPHOAMYECKHE NECITUYHBIE IpoOu.
Jecarudnoe npubImKeHne 0OBIKHOBEHHOH IpoOm» (M3ydaeTcst B Kypce anreOpbl).

CrnenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue orndeckuil 3agau»,
«dnuna otpeskayn, «llkanb», «PacnpenenuTenbHBI 3aKOH YMHOXEHHS», «3aluch NPOU3BEICHUS C
OyKBEHHBIMH MHOXHTEIsIMU», «llocTpoeHne KoHQuUrypaumid M3 dYacTedl NpsSAMOH, OKPYKHOCTH Ha
HEJIMHOBAHHOM W Kier4yartoi Oymare», «Jlemurtenu m kpatnble. [Ipu3Haku nenmumocty», «HanOoibmmii
o0muil nenuTens ¥ HaUMeHbIee oduiee kpatHoe. JenmumMocTs cyMMbl U mpousBeneHus». «llpuBenenue
IpoOu K HOBOMY 3HaMeHaTeno», «HaxoxaeHne 4acTu 1esoro U Heyoro mo ero yactw». «OKpyrieHue
JEeCITUYHBIX Jpobeii». «Pemenne 3amad mepeOOpoM BceX BO3MOXKHBIX BapHaHTOBY». «CocTaBieHHE
OYKBEHHBIX BBIPQKEHUH IO YCIOBHMIO 3aJaum». BBICBOOOAMBINIMECS HYachl MOXHO HCIIOJIB30BaTh Ha
MOBTOpeHKE (B Hayasle W KOHLE y4eOHOro rofa), Ha u3ydeHne Hauboiee TPy IHBIX U 3HAYUMBIX TeM: B V
KJlacCe — Ha pelIeHHe YpaBHEHWH, MPUBEACHNE APOOM K HOBOMY 3HAMEHATEINI0, YMHOKEHUE U JIEIIeHNE
JICCATUYHBIX JApo0OeHd, wu3MepeHue yrioB; B VI kjmacce — JCWCTBUSA C IOJOXKUTCIBHBIMU U
OTpHUILATENbHBIMU YHCIAMH, PELICHHE YPaBHEHUH, CIIOKEHNE U BEIUNTAaHUE YUCEN, COACPIKALIUX LHENYI0 U
IpoOHYIO 4acTh, HA YMHOXKEHHE U JIeJIeHHE OOBIKHOBEHHBIX APOOEiH.

Anzebpa

B o3HakoMuTENbHOM TIaHE PEKOMEHAYeTCS H3ydarh cleaylomme TeMbl: «pparpmonanbHblie
yrcna. JleldcTBuTenbHbIe 4ncnay, «CpaBHEHUE NEHCTBUTENBHBIX YHCEN, apupMETUUYEeCKUe IEHCTBUS C
JIEHCTBUTEIHHBIMHU YncIaMny», «Haxoxnenue nprubImKeHHbIX 3HAYEHHH KBaIPaTHOTO KOPH», « Teopema



Bueray, «Pemenust ypaBHeHUIA TpeTbel U YETBEPTOU CTENEHEW pa3IoKEHUEM Ha MHOXKHUTENNY, «DYHKIHS Y

=X u ee rpapux», «[IorpemrHOCT M TOUHOCTH MPUOMMKEHHS», «UeTHble U HeueTHble (YHKIMMY,
«Dynkuua y=x"», «®ynkius y= ax?, ee rpauk u coiicta. ['paduku QyHKumii y= ax? + n u y=a(x-m)>2,
«YpaBHEHHE C JABYMs TMEpeMEHHBIMH M ero rpaduk», «['paduueckuil crmocod peleHus] CHCTEMBI
ypaBHeHu#», «M300paxeHne 4ieHOB apu(@METHYECKOH M TeOMETPUYECKOH Mporpeccuii TOUYKaMHu Ha
KOOPIWHATHOM TTOCKOCTH. JIMHEHHBIN M SKCIIOHESHITHATBHBIA pocT. CIIOKHBIE TIPOIICHTHI.

Cnenyer yMEHBUINTHh KOJMYECTBO 4YacoB Ha Hu3ydeHue TeM: «Dopmynsl», «Jloka3zaTenbCTBO
TOXKAECTB», «JIMHelHOe ypaBHEHHE C ABYMsI HEM3BECTHBIMUY, «I paduK TUHEWHOTO YpaBHEHHS C ABYMS
nepeMeHHBIMIY, «l'padudeckoe peleHne JMHEWHBIX ypaBHEHHM W CHCTEM JIMHEHHBIX ypaBHEHHID»,
«CBoiicTBa KBaapaTUIHON (PYHKIIHN.

BricBoOoaMBIIMECST Yachl PEKOMEHAYETCS HCIOIb30BaTh: JAJS JIydlleld MmpopaOdoTKH Hambojee
BaXXHBIX TeM Kypca: «Pemenne ypaBHeHui», «Pemenne cucreM ypaBHeHU», «COBMECTHBIE JEHCTBHSA C
npobsimm», «lIpumeHeHne CBOWCTB apu(pMETHIECKOTO KBaIpaTHOTO KOPHS»; HA TOBTOPEHHE, PEIICHHE
3ajay, mpeoOpa3oBaHKe BBIPAKEHUH, a TAK)Ke Ha 3aKpeIIeHHe U3yYEeHHOTO MaTepHana.

T'eomempus

CrnexyeT OCHOBHOE BHHMAaHHWE YACIUTh TNMPAKTUYECKONH HAMPaBICHHOCTH Kypca, HCKIIOYUB H
YIOPOCTHB HauboJiee CIOXKHBIA IS BOCHPHUSATHS TEOpETHUECKH Marepuan. Ha ypokax reomerpun
HEOOXOIUMO MAaKCHMaJbHO HCIONB30BaTh HATJSIHBIE CpeAcTBa OOydeHHs, OOJblIe TPOBOAUTH
MPAKTHYECKUX paboOT C ydalluMucs, pemaTh 3amadu. CTpOWTh pelieHrne 3agad MpU MOCTOSHHOM
oOpalleHuH K HarJISATHOCTH — PUCYHKaM H YepTeKaM.

O3HakOMUTENBHO NaTh TeMbl: «TeopeMbl M T0Ka3aTeNbCTBO. AKCHOMBI», «/loka3zaTenbCcTBO OT
NpPOTUBHOrO», «CyIlecTBOBaHUE W EAMHCTBEHHOCTh NEPHEHAMKYJsIpa K mpsaMmoily, «Merton
reoMeTpuyYecKux Mect», «Meton yaBoeHus wenuanbl», «Teopema @aneca u Teopema o
MIPOMOPIIMOHANBHBIX OTpe3kax», «lleHTp Macc TpeyronpHUKay, «/3MeHEHHE TPUTOHOMETPUUYECKUX
¢GyHKUMI Tpu Bo3pacTaHuM yria», «DopMylbl UIsl panycOB BIMCAHHBIX M OMHCAHHBIX OKPY)KHOCTEH
MpaBUWIbHBIX MHOTOYI'OJIBHUKOB», «YpaBHEHUE MpsAMON», «JIBmwxeHue», «CBOKWCTBA ABUKCHUSY,
«TeopeMa 0 MpOU3BEEHUHN OTPE3KOB XOpH, TEOPEMbI O MPOU3BEJCHUM OTPE3KOB CEKYIIHX, TEOpeMa O
KBaJIpaTe KacaTeJIbHOM».

CrnemxyeT yMEHBIIUTH KOJIHMYECTBO YacOB Ha m3ydeHHe TeM: «CumMmeTpudnbie Gurypsl. OCHOBHBIC
CBOMcCTBa oceBoM cummerpum», «lleHTpanbHas cumMmerpus», «llapamnensHelii nepeHocy, «IloBopoT»,
«lIpeobpazoBanme momobusi. IlomoOme COOTBETCTBEHHBIX dJIeMEHTOB», «OCHOBHBIE 3aJladyd Ha
MOCTPOEHHE C TIOMOIIBIO IUPKYJIA M JTUHEUKI», «/[ekapToBbI KOOpAMHATHI HA IJIOCKOCTH», «PemeHue
TpeyroinbHHKOBY, «llogobue Gurypy.

BricBoOoauBIIIHECS Yachl HCTIONIB30BATh Ha PeIlIeHUEe 3a/1a4 U TOBTOPEHHE.

Bepoamnocme u cmamucmuka

B cBsi3u ¢ TeM, 9TO MaHHBIN Kypc BBI3BIBAET HAMOOIBIIHE CIOKHOCTH [t o0y4arommxcs ¢ 311P,
CBSI3aHHBIE CO CHIDKEHHBIM YpPOBHEM pa3BUTHUSl CIIOBECHO-JIOTMYECKOIO MBILUICHUS, €r0 H3y4YCHHE
JIOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE M JOCTYITHOM JUId YYEHHUKOB Marepuaie. OCHOBHOE BHUMaHHE
clefayeT YHENUTh pa3fenaM, CBA3aHHbIMH C I[OBTOPEHUEM MPOIAEHHOrO MaTepuala, YBEIUYUTH
KOJIMYECTBO yNPaKHEHUH U 3a]JaHUH, CBA3aHHBIX C MPAKTUIECKOHN JIEATEIIEHOCTHIO 00YJatOIINXCS.

HeoOxomumo mepecMOTpeTh cojiepKaHHE TEOPETUYEeCKOro Marepuaja M XapakTep ero
MBJTIOKEHUS: TEOPETHUECKUH MaTepHall MPENOJHOCHTh B TPOIECCE pPEUIeHHA 3aJad4 W BBITOJHEHUS
3a/laHui HarJISTHO-TIPAKTHYECKOTO XapaKkTepa; He TpeOOBaTh BEIBOJIA U 3alIOMUHAHUS CIIOKHBIX (DOPMYIL,
peleHus HecTaHAapTHBIX, TPYA0EMKUX 3a1aHuil. Psa TeM cienyer n3ydaTh B 03HAKOMUTEIBHOM IIJIaHE.

[Iporpamma mpegocTaBisieT aBTOPY padoyeil mporpaMMbl CBOOOAY B paclpeelieHH MaTepuania
1o 4eTBepTsM (TpumecTpaMm). PacmpeneneHne BpeMeHM Ha HM3y4Y€HHE TeM B TeUeHHE yueOHOro rona
CaMOCTOATEIBHO OmIpenessieTcss 00pa3oBaTeIbHON OpraHu3aluel W 3aBHCUT OT OCOOCHHOCTEH TIpyIIBI
oOyyaromuxcs ¢ 3IIP u nx 0cobbIx 00pa3zoBaTebHBIX TOTPEOHOCTEH.

Buapl gestenbHocT o0yuawmmxesi ¢ 3IIP, o0ycioBiieHHBbIEe 0COOBIMH 00pa30BATEIbHBLIMU
NMOTPeOHOCTAMM U oOfecre4ynBalOlllie OCMBICIEHHOE OCBOEHHME COAep:KaHMU O00pa3oBaHus MO
npeaMery «MaTeMaTHKa»

ConepxaHue BHJIOB JesTelbHOCTH oOyuatomumxcss ¢ 3[IP  ompenmensercss uXx 0coObIMU
obpa3oBarenbHbIMH MOTpeOHOCTSIMU. [ToMuMo mmpoko ucnonbdyembix B OOIT OO0 obmmx uist Beex
00yyaromuxcsi BUAOB ACSITEIBHOCTH CIENYeT YCUINTh BUABI ACATEILHOCTH criequ(puyHbIe IS TaHHON
KaTeropuu JleTeld, 00ecreurnBaloie OCMBICICHHOE OCBOCHHE COJEpPKaHUs 00Pa30BaHUS MO MPEIMETY:



YCWJICHHE TPEAMETHO-TIPAKTUYECKOM JEATENBHOCTH C aKTHBH3AIMEH CEHCOPHBIX CHCTEM; YepeOBaHHE
BHUJIOB JICSITEIILHOCTH, 3aJCHCTBYIONINX PA3INYHbIC CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHraja ¢ OIopoit
Ha aJropuTM; «IOLIATOBOCTH» B M3YyUCHHU MaTepHaia; UCIIOJIb30BaHHUE JOMOJHUTEIBHON BU3YalbHON
OTIOpHI (CXEMBI, IA0JIOHBI, OTIOPHBIE TAOJIUIIB); pEUEBOM OTUYET O MPOIECCEe U pe3ybTaTe ACeSITeNbHOCTH;
BBITIOJTHEHHE CIICIMATBHBIX 3aIaHuUH, 00ECTIeYNBAIONINX KOPPEKIHIO PETryIISINN yaeOHO-TTI03HABaTEIbHON
JIeATeILHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yIbTaTa.

TemaTtnueckas 1 TepMUHOJIOTHYECKas Jiekcuka cooTBeTcTBYeT OOIT OOO0.

Jnst obyuaromuxcs ¢ 3[IP  cymiecTBeHHBIM SBIAIOTCS TNPHEMBI pPabOTBI € JIEKCHYECKUM
MarepuagoM 1o npenmery. IlpoBomurcs crenmanbHas paboTa IO BBEICHHIO B aKTHBHBIN CIIOBaph
00yYaromuxcsi COOTBETCTBYIOLICH TEPMHHOJOTHU. V3ydaemble TEpMUHBI BBOJASATCS HA TOJHMCEHCOPHON
OCHOBE, 00si3aTelbHA BU3YyaJlbHAs IMOJACPIKKA, aITOPUTMBI paOOTHl C OMpPEeNICHHEM, OTIOPHBIE CXEMBI
JUTSL aKTyaJIn3aliy TEPMHHOIOT UL,

MecTto yyeOHOro npegmera «MareMaTHKa» B y4eOHOM IUIaHe

B cootBercTBuM ¢ PenepanbHbIM IOCYAaPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO
o0mero obpa3zoBaHus yaeOHbBIN mpeameT «MaTemMaTrhka» BXOAUT B MPEAMETHYIO 00JacTh «MareMaTHka
u WHPOpPMATHKA» U SIBISETCS OO0s3aTeNbHBIM JUIs wW3ydeHus. B 5-9 knaccax yd4eOHBIH mpeamer
«MareMaTHKa» TPaAULIHOHHO U3y4YaeTcsl B paMKax CIeIyOIX y4yeOHBIX KypcoB: B 5-6 Kiaccax — Kypca
«Marematrkay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAs AIIEMEHTHl CTATHCTUKA U TEOPUHU
BeposiTHOcTel) U «['eomerpusi». Hactosiieli mporpaMMoil BBOJIUTCS CaMOCTOSITENIBHBIA YU9EOHBIH Kypc
«BeposTHOCTB U CTAaTHUCTUKAY.

Hacrosmeit mporpammoii mpemycMaTpuBaeTcsi BBHIIEICHHE B Y4YeOHOM IUIaHE Ha H3ydeHHE
MaTeMaTHKH B 5—6 kjaccax 5 y4eOHBIX 4acoB B HEAENIO B TEUEHHE KaXAOro roga oOydenwus, B 7-9
KJ1accax 6 yueOHBIX 4acOB B HEJICIIO B TCUCHHE KaXI0T0 rojia 00yueHus, Bcero 952 yueOHbIX yaca.

Conmepxanne ydeOHOoro mpemmera «MaTemaTtnka», TpenctaBieHHoe B llpumepnoit paboueit
nporpamme, coorBerctByer DI'OC OOO, IlpumepHOil OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMe
OCHOBHOT0O 00111er0 00pa3oBanus, [[puMepHO aganTHPOBaHHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMmMe
OCHOBHOTO 00111eT0 00pa30BaHus 00yUYaIOMIUXCS C 33JICPKKON TICHXUIECKOTO Pa3BUTHSL.

Temaruueckoe MIaHUPOBAaHHME YYEOHBIX KYpPCOB M PEKOMEHIYEMOE pacHpenaesieHue ydeOHOro
BPEMCHHU IJId U3YUCHHA OTACJIBHBIX TEM, IIPCAJIOKCHHBIC B HaCTOﬂHleI‘/'I nmporpaMme, Hao pacCMaTpyuBaTh
KakK MPUMEpPHBIE OPHEHTHPHI B MOMOIIb COCTABHUTENIO aBTOPCKOM paboueil mporpaMMBbl U MPEXKAE BCETO
yuutento. ABTop paOoueil mporpaMmbl BIpPaBe YBEJIHYUTH MPEUIOKEHHOE YHCIO y4eOHBIX 4acoB Ha
TeMbl, Tpedyromue Oojiee ATUTEIBHOro n3ydeHus: odyudatrommmucs ¢ 3I1P, nin yMeHbIIUTD KOJMYECTBO
4yacoB Ha TEMbl, H3y4daeMble Ha O3HAKOMHTENHHOM YpoBHE. JlomycTMMO Taxke JOKaJbHOe
nepepacnpeieieHue U INepecTaHOBKA 3JIEMEHTOB COAEP)KaHHMsS BHYTpU JAaHHOro kiacca. KommuecTBo
NPOBEPOYHBIX paboT (TeMAaTHYECKUI 1 UTOTOBBII KOHTPOJIb Ka4ecTBA YCBOCHHS YU€OHOTO MaTrepuana) u
WX THUI (CaMOCTOSITENBHBIC U KOHTPOJBHBIE pabOThI, TECTHI) OCTAIOTCS Ha YCMOTpPEHUE yuuTelns. Takxke
YUUTEIb BIPABE YBEIUYUTH MM YMEHBIIUTh YUCIO YUeOHBIX 4acOB, OTBeNEHHBIX B [IpuMepHO# paboueit
nporpaMMe Ha 0000IIeHHe, TOBTOPEHHE, CUCTEMAaTU3alMI0 3HaHUi oOydaromumxca. EnnHCTBEHHBIM, HO
MPUHLMITHAIBHO BaXXHBIM KpPUTEPUEM, SIBISIETCA JIOCTHIKEHHE pe3ysbTaTOB OOy4YeHHs, YKa3aHHBIX B
HACTOAIIEHN NporpamMmme.

PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «MATEMATHUKAY. 5-6 KIIACCBI

Henn u3dydenns yueOHOro Kypca
[IpuopureTHbIMU TIETAMA O0yUEHHS MaTeMaTHKE B 5—6 Kilaccax sIBIAIOTCA:

® [poAouKeHHE (OPMHUPOBAHMS OCHOBHBIX MAaTeMarWdecKWX TIOHATHH (YMCIIO, BENWYHHA,
reoMerpuyeckas Qurypa), OOeCIeUMBAIOIIMX IPEEMCTBEHHOCTh U  IMEPCHEKTHBHOCTD
MaTeMaTHIeCKOro 00pa3oBaHUs 00yJaIOIINXCS;

" pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKMX CHOcOOHOCTe#W oOyuaromuxcs ¢ 3IIP,
[I03HAaBaTEIbHON aKTUBHOCTH, HCCIIEOBATENIbCKUX YMEHUN, HHTEpECa K U3YUEHHUIO MaTEMATHKY;

= mnoaseneHue obOywarommxca ¢ 3IIP Ha mocTymHOM Ui HUX YpPOBHE K OCO3HAHHMIO B3aUMOCBSI3U
MaTeMaTHKHU M OKPY>KaIOIIET0 MUPAa;

= ¢opmupoBaHne (PyHKIMOHATHHOW MaTeMaTHUECKOW TIpaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTu4eckrue OOBbEKThl B PeajbHbIX JKU3HEHHBIX CUTYalMsX, IPUMEHATH OCBOCHHBIE YMEHUS



JUISl pELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4, HHTEPIPETUPOBATH ITOJIYUCHHBIE PE3YNIBTAThI U

OLICHUBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYyaLlUU.

OcHOBHBIE JIMHHM COJEpKaHUS Kypca MaTeMaTHKH B 5-6 Kmaccax —apudmeTrwyeckas H
reoMeTpHruecKasi, KOTOpble Pa3BHBAIOTCS MaPaUIEIbHO, KaXK/Iasi B COOTBETCTBUH C COOCTBEHHOH JIOTHKOH,
OJIHAKO, HE HE3aBUCHMO OJHA OT JAPYIOW, a B TECHOM KOHTAaKT€ W B3aUMOIECUCTBHU. Tarkxe B Kypce
MPOUCXOANT 3HAKOMCTBO C 3JIEMEHTaMH alreOphl M OMICATEIhHON CTATUCTHKH.

Uzyuenne apudmeTndeckoro Matepraia HAaUMHAETCSI CO CUCTEMAaTHU3allii U Pa3BUTHS 3HAHUH O
HaTypaJbHBIX 4YHUCIAX, IOJYYECHHbIX B HadajdpHOM 1kose. IIpy 53TOM COBEpPILICHCTBOBAHUE
BBIUMCIIUTEIHHON TEXHUKH W (POPMHpPOBAHHE HOBBIX TEOPETHUECKUX 3HAHWN COYETAETCS C Pa3BUTHUEM
BBIYMCIIMTEIBHON KYJIBTYpPhl, B YaCTHOCTH C OOYYCHHEM IPOCTEHINUM MpuéMaM MPHUKUIKU M OICHKU
pe3yabTaTOB BBIUMCIECHUN. M3ydeHne HaTypalbHBIX YMCeN MpOJOoDKaeTcs B 6 Kiacce 3HAKOMCTBOM C
HayaJIbHBIMU MTOHATUSIMU TEOPUU JACTUMOCTH.

Jpyroii kpyIHbIiA OJOK B COACpX)aHUU apU(METHISCKON JIMHUU — 3TO ApoOu. Havano usyyeHus
OOBIKHOBEHHBIX U JIECSITUYHBIX Opo0Oeii OTHECEHO K 5 Kiaccy. JTO MEpBBIA dTam B OCBOSHHHU IpoOeH,
KOIZJa MPOMCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HJIESMHU, HNOHATHAMH TeMbl. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX Jpo0ell B IIOJIHOM OO0BEME IMPENIIecTBYeT H3YUCHHIO MECATUYHBIX Ipo0Oeid, dUTo
IEJIECO00Pa3HO C TOYKH 3PEHHUS JIOTMKH W3JIOKCHUS YHCIOBOM JIMHWHW, KOTJA MpaBWia JCHCTBUN C
JECATUYHBIMHA IPOOSMH MOKHO OOOCHOBAThH YK€ M3BECTHBIMU alTOPHUTMAMH BHITIOJHEHHS JEWCTBUH C
OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATHYHBIMHA JAPOOSMH PACHIMPUT BO3MOXKHOCTH ISt
MOHUMAaHUsl OOYYAIOIUMUCS TPUKIAJTHOTO MPUMEHEHUS HOBOH 3allMCH TpPU M3YYCHHUU JIPYTHX
MPEMETOB U MPU MPAaKTHUECKOM MCTIoNb30BaHuU. K 6 Kiaccy OTHECEH BTOpPOM dTall B U3yYCHUH IpOOeH,
T/Ie TIPOMCXOUT COBEPIICHCTBOBAHNE HABBHIKOB CPaBHEHHUS W MpeoOpa3oBaHus ApoOeil, 0CBOSHHE HOBBIX
BBIYHUCIIUTEIBHBIX aJTOPUTMOB, OTTAYUBAHIE TEXHUKHU BBIUUCICHUH, B TOM YHCIIC 3HAUCHUN BBIPAKCHHUM,
colepKalllMX W OOBIKHOBEHHBIE, M JCCATHYHBIC JpoOW, YCTAHOBJICHHE CBS3EH MEXKIy HHMH,
paccMoTpeHre MPUEMOB pelIeHus 3a1a4d Ha apoOu. B Hadane 6 kiracca MPOMCXOTUT 3HAKOMCTBO C
MOHATUEM NPOLEHTA.

OCOOEHHOCTBIO M3YYCHUS TOJOKUTEIBHBIX W OTPHUIATEIBHBIX YHCEN SIBIAETCS TO, YTO OHHU
TaKK€ MOTYT pacCMaTpUBaThCid B HECKOJBKO JTamoB. B 6 kimacce B Hayajle H3Y4YeHHUS TEMBI
«lTonoxxuTenpHbIE U OTPULIATENBHBIE YKCay BbiAensercs noarema «llemple yncna», B paMKax KOTOPOM
3HAKOMCTBO C OTPHUIATCIbHBIMU YHUCIAMU U JEHCTBUAMH C TOJOXUTEIBHBIMH W OTPHUIATEIHHBIMU
YHUCJIaMU MPOUCXOAUT HA OCHOBE COJIEP)KATEIBHOIO MOAXO0/a. JTO IMO3BOJISIET HA JOCTYITHOM YPOBHE
MO3HAKOMUTh YyYalIUXCs MNPAaKTUUYECKHM CO BCEMH OCHOBHBIMHM MOHSTHUSIMU TE€MBI, B TOM YHCJIE U C
MIPaBIJIaMHU 3HAKOB TIPH BBITIOJHEHUH apUPMETHUECKUX NEHCTBUI. M3ydeHne paroHaIbHBIX YHCEN Ha
3TOM HE 3aKOHUYHMTCS, a OyJeT MpOJOJDKEHO B Kypce anrebpsl 7 Kilacca, YTO CTAaHET CJEIyIOIIUM
MPOXOJIOM BCEX MPHUHIMITMAIBHBIX BOIPOCOB, TEM CaMbIM pas3JelieHue TPYAHOCTeH oO0ierdaer
BOCTIpUSITHE MaTepuaja, a pacIpelle]ieHne BO BpPEMEHH CIIOCOOCTBYET MPOYHOCTH MpHOOpeTaeMbIX
HaBBIKOB.

[Ipu oOyyeHHMHM pelICeHUIO TEKCTOBBIX 3aja4 B 5—O6 KiaccaxX HCIONB3YIOTCS apudMeTHYecKHe
npuéMbl perreHus. TeKCTOBbIE 3a/1auH, pellaeMble P OTPAOOTKE BHIYMCIHUTENBHBIX HAaBHIKOB B 5—6
KJIaccax, pacCMaTpUBAIOTCA 3a/ladyM CIEAYIOUINX BHUJIOB: 3a7]aud Ha JBM)KEHUE, HA YacTH, Ha TIOKYIIKH, Ha
paboTy ¥ MPOHU3BOAUTEILHOCTh, HA MPOLIEHTHI, HA OTHOIIIEHHS U Iporopiuu. Kpome Toro, o0y4aroniuecs
3HAKOMATCS C TpHEMaMU pelIeHHus 3a7ad TepedopoM BO3MOXKHBIX BapHaHTOB, ydaTcs paboTath ¢
nH(pOpMAaIUe, IpeICTaBIeHHON B (hopMe TaOJHIT WIIA AHATPAMM.

B paboueii mporpamMme mpemxycMOTpeHO (OPMHUPOBAHHE IMPONEICBTHYECKUX alNTeOpanuecKux
npeacTaBieHud. bykBa kak CHMBOJ HEKOTOPOTO YKCia B 3aBUCUMOCTU OT MaT€MaTUYECKOrO KOHTEKCTa
BBOJIMTCS IIOCTEIIEHHO. byKBEeHHAsi CUMBOJIMKA IIUPOKO UCTIONIB3YETCS MPEK/IE BCETO JUIS 3aITUCH OOIIMX
YTBEPXKACHUN U TPEIOKEHUH, GOPMYysl, B YaCTHOCTH JUIsl BBIYMCICHHUS NEOMETPHUCCKUX BEIINYMH, B
Ka4yeCTBE «3aMECTHTENS) YHCa.

B kypce «MareMatuku» 5—6 Ki1accoB IMpeACTaBlICHA HArjisiaHas Te€OMETpUsl, HallpaBiCHHas Ha
paszBuTHE OOPA3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, N300pa3UTEIBHBIX YMEHHUH. ITO
B)KHBIN dTall B M3yUYCHUU TEOMETPHH, KOTOPBIA OCYIIECTBIIACTCS Ha HATJISIHO-TIPAKTHICCKOM YPOBHE,
OMHpPAETCs Ha HArJISATHO-00pa3HOE MBIIUIEHUE 00yJaronuxcs. boibinas poiib OTBOAUTCS MPAaKTUIECKON
JESTEeIbHOCTH,  OIBITY,  OKCIEpUMEHTy, MonenupoBanuioo.  OOydaromipecss — 3HaKOMSTCA €
FEOMETPHUYCCKUMHU (PUTYypaMHU Ha IUIOCKOCTU W B MPOCTPAHCTBE, C MX MPOCTCHIIMMH KOH(DHUIypaIusIMH,
ydarcsi u300pakaTh WX Ha HEJIWHOBAaHHONW M KJeT4yaTod Oymare, pacCMaTpuBalOT HMX INPOCTEHIIHe
cBOiicTBa. B mpolecce M3ydeHHs HArISTHOW TE€OMETPUU 3HAHUA, IOJyYEHHBbIC OOYyYarOIUMHUCS B
HaYaJIbHOU MIKOJIe, CUCTEMAaTU3NPYIOTCS M PACIIHPSIFOTCS.



MecTo y4eOHOr0o Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TmaHy B 5—0 Kjaccax H3ydaeTcs WHTETPUPOBAHHBIA —MpeAMeT
«MareMaTHKa», KOTOPBIA BKIIIOYaeT apU(PMETUUECKUI MaTepual U HATJSIHYIO TEOMETPHUIO, a TaKKe
IPONENEBTUIECCKHE CBEICHUS U3 alIreOpbl, 311€MEHThI JIOTUKH U Hadasa OIUCATEIbHONH CTaTUCTUKU.

Y4eOHBIH TJIaH HAa U3yYeHNE MaTeMaTHKH B 5—6 Kilaccax OTBOJUT HE MEHee 5 yueOHBIX 4acOB B
HEZIeNI0 B TeUCHHE KaXKJ0ro rojga ooyueHus, Bcero He MeHee 340 y4eOHBIX 4acoB.

COAEPXXAHUE YUYEBHOI'O KYPCA (I1O0 TOJJAM OBYUEHUA)

5 KJIACC

Hamypanvnsie uucna u nyap

Harypanbnoe uucno. Pang narypaneHbix uucen. Yucno 0. M3o0pakeHre HaTypalbHBIX YHCEIN
TOYKaMHU Ha KOOPAUHATHON (IHCIIOBOM) TIPSIMOM.

ITo3unoHHas cucTeMa CUUCIEHUS. Pumckas wymepayus KaKk npumep Heno3uyuoHHOU CUCeMbl
cuucnenust. JlecATHIHAs CHCTEMA CUUCIIEHHS.

CpaBHeHHE HaTypalbHBIX YMCell, CPABHEHUE HATYPaJIbHBIX dncel ¢ HyléM. CrocoObl cpaBHEHUSI.
OxpyryieHne HaTypadbHBIX YHCEI.

CnoxeHne HaTypaJIbHbIX YHCEN; CBOMCTBO HYJS NpH CIOXEeHUH. Bbluntanue kak aeWcTBueE,
o0paTHOE CIIOKEHUI0. YMHOXCHHE HATYPaNbHBIX YHCEI; CBOMCTBA HYJSI M €AWHUIIBI MPU YMHOXKCHUH.
Henenune kak neiicreue, oOpaTHOe yMHOXKEHNIO. KOMITOHEHTHI TeHCTBUH, CBsA3b MeKay HUMU. [IpoBepka
pe3yiabTaTa apuMETHUYECKOTo jaekcTBUsA. [lepeMecTHTenhbHOE M COUYETATEIBLHOE CBOHCTBA(3aKOHBI)
CIIOJKEHUSI U YMHOXKEHUS, pacnpeoeumenbHoe CGOUCMBO (3aKOH) YMHONCEHUSL.

Hcnonb3oBanne OykB i1 00O3HAUYEHHS] HEU3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOICTB
apuQMeTHIeCKUX ACHCTBUH.

Jenumenu u xpammuele uucna, paslokeHHEe Ha MHOXHUTENH. IIpocTble M cocTaBHBIE YHUCIHA.
Ipusnaku oenumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHs ¢ HaTypallbHBIM MTOKa3aTeNeM. 3aliCh YUCIIA B BUIE CYMMBI pa3psIHbIX ClIaracMBbIX.

YucnoBoe BbIpaKEHHE. BBIYMCIICHHE 3HAYEHWHM YMCIIOBBIX BBIPAXKEHUM; MOPSIOK BBITOJIHECHHUS
JeicTBuil. Mcnonb30Banne MpH BBIYUCIEHUSX TIEPEMECTUTENHHOTO U COUYETATENIbHOTO CBOMCTB(3aKOHOB)
CIIOXKEHHSI 1 YMHOXKEHUSL, pACHPeOeumenbHo20 COUCHEA YMHONCCHUS.

Apoodu

[IpencraBnenne o apoOuM Kak cCroco0e 3amucd 4acTh BeauduHbl. OOBIKHOBEHHBIC JIPOOH.
[IpaBunbHBIE U HENpaBUWIbHBIE IpoOu. CMernaHHas IpoOb; MpencTaBIeHUE CMEIIAaHHON ApoOH B BHIE
HENPaBWILHON APOOH U BbIJIEJIEHUE LIENOH YacTH YMcia U3 HenpaBwIbHON Apo0u. M3o0paskenue npoGeit
TOYKAMH Ha YHUCIOBOH mpsiMoi. OCHOBHOE CBOMCTBO npodu. Coxpawenue opobetl. Ilpusedenue opoou
Hogomy 3namenamenio. CpaBHEHHE IPOOEH.

CroxeHue W BbIUMTaHUE ApoOei. YMHOKeHUe U JeleHue Opoleil; B3auMHO-00paTHbIE IpoOH.
Haxooicoenue wacmu yenozo u yenoeo no e2o vacmu.

Hecsatuunas 3amuck apoOeit. [pencrarienue necsaTHUHONW ApoOM B BHJE OOBIKHOBSHHOM.
N300paxeHne IeCSITUYHBIX IpoOell TOUKaMHu Ha YUCIIOBOH mpsiMoil. CpaBHEHHE AECATHUHBIX APOOEH.

ApudmeTnyeckue ASHCTBUSA C AECITUIHBIMU Ipo0siMu. Okpyenenue decamuynbvlx Opooeii.

Pemenne TekcTOBBIX 32124

Pemrenue TeKCTOBBIX 3a7a4y apuPMETHUECKHM CHOCO00M. Pewenue noeuueckux 3aoay. Pewenue
3a0au nepebopoM 6cex 603MOIICHBIX 6apuanmog. Vcrionp30BaHne Py PELICHNH 3a]1a9 TaOJIUIl U CXEM.

Pemenne 3amad, conepXamux 3aBHCHMOCTH, CBS3BIBAIOIINE BEIMYHHBL CKOPOCTH, BpeEMS,
paccTosiHue; IIeHa, KOJNYeCTBO, CTOMMOCTh. EMMHUIIBI M3MEPEHNs: Macchl, 00bEMa, IIEHBI; PACCTOSHHA,
BpPEMEHH, CKOPOCTH. CBA3b MEX 1y €IMHUIIAMH U3MEPEHNS KaXK10H BEIINYNHBI.

Penrenne ocHOBHBIX 337124 Ha JIPOOH.

[pencraBienue qaHHBIX B BUjIE TaOJHUII, CTOJIOYATHIX JHATPAMM.

Harasinnas reomerpust

Harnsinaele npenctaBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKA, IMpsiMas, OTPE30K, JIyd, YIOJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YToJl. IIpsMOi, OCTpBIii, TynOH U pa3BEPHYTHIE YIJIbL.

JinHa oTpe3ka, METpHYECKHEe €IWHHIBI UIMHBL. J[rHa ITOMaHOo#, epuMEeTp MHOTOYTOJbHHUKA.




W3mepenne u mocTpoeHNe YToB ¢ TOMOIIBIO TPAHCIIOPTHPA.

Harnsnaele npenctaBieHus o (urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK; TPSMOYTOJBHUK,
KBaJpaT; TPEYTOJIBHHUK, O pageHcmee gueyp.

NzobOpaxenue ¢uryp, B TOM umcie Ha kierdarodl Oymare. [locmpoenue rouueypayuil u3
yacmetl NPAMOU, OKPYI*CHOCMU HA HeIUHOBAHHOU U Kiemyamou 6ymaze. Vlcrionb30BaHNE CBOHCTB CTOPOH
1 YTJIOB IPSMOYTOJIPHHKA, KBaIpaTa.

[Tnomane NpSIMOYroJbHUKA ¥ MHOTOYTOJBHUKOB, COCTABJICHHBIX W3 MPSIMOYTOJLHUKOB, B TOM
yucie Gpuryp, n300pakEHHBIX Ha KIeTdaTol Oymare. EMWHUITB M3MEPEHNS TUTOIIAIH.

Haenaonvie npedcmagnenus 0 npocmpancmeenHsix ueypax: npsamoy2oibHbli napaiieienuneo,
KyO, MmHOcoepaHmuku.  HM3obpadicenue  npocmetiuiux — MHo2oepaHnukos.  Pazeépmxu  xyba u
napannenenuneda. Cozoanue mooeineil MHO202PAHHUKOS (U3 OyMaau, NPOGOLOKU, NIACMUIUHA U OP.).

O6vém npamoyeonvbHozo napanienenuneod, Kyoa. Eounuysl usmepenus 00véma.

6 KJIACC

Hamypanvnvie uucna

Apudmernyeckue AEUCTBUS C MHOTO3HAUHBIMH HATypaJbHBIMM 4HcIaMu. UYucIOBbIE
BBIDOKEHHS, TOPSAAOK JICHCTBUH, KCIIONB30BaHHE CKOOOK. Vcronb3oBaHWe TpU  BBIYUCICHHAX
NEPEMECTUTETIPHOTO M COYETATENIbHOIO CBOMCTB CJHOXKEHUS U YMHOXEHUS, pacnpeoenumenvHoco
ceoticmea ymuodcenusi. OKpyrieHrne HaTypajJbHbBIX YHCEll.

JlenuTenu M KpaTHbIE YMCIA; Hauboabuiuil obwuil denumens U HaumeHvuiee obwee KpamHoe.
Henumocmo cymmul u npouzgedenus. JleneHne ¢ OCTaTKOM.

JIpoou

OOBbIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOM, cokpamieHue apooOeil. CpaBHeHHE u
yrnopsiiounBaHue ApoOeil. Pemenne 3amay Ha HaxXOXKACHUE YAaCTH OT IEJOT0 M IEJOr0 1O €ro YacTH.
HpobHoe umcio kak pe3ynbrar neneHus. llpeicraBneHne NecATUYHON IpoOM B BHIE OOBIKHOBEHHOU
JIpOOH ¥ BO3MOYKHOCTb TIPEICTABIICHHSI OOBIKHOBEHHOH ApOOHU B BHJE AECATUUHON. [lecsaTuanbie qpodu u
MeTpHUecKas cucreMa mMep. ApupMeTniyeckue IeHCTBUS U YHCIOBBIC BBIPAXKCHUSI ¢ OOBIKHOBEHHBIMU H
JECSITUYHBIMU IPOOSIMU.

OtHommenne. [lenenue B JaHHOM OTHOIIEHWHU. Macwima6, iponiopius. [IpuMenenue mponopiiuia
NIpY pelICHUH 3a7ad.

[lonsTe mpoueHTa. BeluncieHne mpoleHTa OT BEIMYUHBI M BEIMYMHBI MO €€ MPOICHTY.
BripaxkeHue NpoLEHTOB AECITUYHBIMU ApoOsiMu. PerieHne 3a1ad Ha MPOLEHTHL. BripaskeHre OTHOIIEHNUS
BEJIMYMH B MPOLICHTAX.

Ilonosycumensuvle u ompuyamenvusvle Uucaaq

[lonoxwurenbHble M OTpuUarenbHble uucia. Llemsle wucnma. Mooymw uucna, eeomempuueckasn
unmepnpemayus Mooyas yucia. V3o0paxeHue uucel Ha KOOPAMHATHOM mpsMoil. Yucaoswie
NPOMEICYMKU.

CpaBHenmne uucen. Apudmernueckue IeHCTBUS C TOJOKHTEILHBIMH M OTpUIATEIbHBIMU
YHCIIAMH.

[IpsmoyronbHas cucTeMa KOOPAWHAT Ha IUIOCKOCTH. KOOpIWHATHI TOYKHM Ha IUIOCKOCTH,
abcuucca u opauHaTa. [locTpoeHue Touek U GUTyp Ha KOOPMHATHOM IIOCKOCTH.

bykeennvie ¢viparcenusn

[Ipumenenne OyKB UId 3alMCH MaTeMaTHMYECKMX BBIpAKEHMH M mpeluiokeHuid. CBoiicTBa
apupMeTHIECKUX NeUCTBUI. byKgenHbvle 8blpajrcenus u Yuciogvle noocmanoeku. bykBeHHbIC PaBEeHCTBA,
HaXO0>KA€HUE HEU3BECTHOIO0 KOMIIOHEHTa. DOpMyIibl; (POPMYIIBI IEPUMETPA U TUIOLIAIN IPSMOYTOJIbHUKA,
KBajJpaTa, 00véma napanienenunedda u Kyoa.

Pewienue mexcmoeswix 3a0au

Pemenne TeKCTOBBIX 3a7ad apu(PMETHUECKHM CHOCOOOM. Peuwtenue nocuveckux 3aday.Pewenue
3a0au nepedbopoM 8cex 603MOIICHBIX BAPUAHTHOS.

Pemtenne 3amau, cojepikammMx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIUYMHBI: CKOPOCTh, BpEMS,
paccrosiHue; IeHa, KOJMYECTBO, CTOMMOCTh; MPOM3BOJAMTENLHOCTh, BpeMs, 00bEM paboThl. EnuHUIBI
M3MEPEHHsI: MacChl, CTOMMOCTH; PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBSI3b MEKAY €AMHUIIAMU W3MEPEHUS
KaXXJI0H BEJINYHHBIL.

Pentenue 3anau, cBA3aHHBIX C OTHOIIEHHEM, MPOMOPIHMOHAIBHOCTHIO BEIUYWH, MPOICHTAMHU;
pelleHre OCHOBHBIX 3314 Ha APOOH U TIPOLICHTEHI.

Oyenka u npuxuoxa, oxpyaienue pesyibmamd.

Cocmasnenue 6YK8eHHbIX BLIPANCEHUL NO YCI08UIO 3A0AYU.



[pencraBieHne MaHHBIX C MOMOIIBIO TabwIl U auarpamMMm. CTonO4aThie AUarpaMMbl: UYTEHUE U
noctpoeHue. YTeHHe KPyroBBIX JHATPAMM.

Hacznaounas zeomempus

Harnsinaele mpenctaBnenuss o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd, YTOJl,
JIOMaHasi, MHOTOYTOJILHUK, YeThIPEXYTONBHUK, TPEYTOIBHUK, OKPYKHOCTbD, KPYT.

Bzaumnoe  pacnonosicenue  08yx  mpsMblX  HA  NIOCKOCMU,  NApaiiieibHble  NpsMble,
nepneHOuKyIsipHvle npsmvle. VI3MepeHrne paccTOSIHAN: MEXIy OBYMS TOYKAMH, OT TOYKU JO NPSIMOMH;
JUTMHA MaplipyTa Ha KBaJpaTHOM CeTKe.

W3Mepenne W TOCTpOEHHWE YIVIOB C TIOMONIbIO TPAaHCHOPTUPA. BUABI TpEyrojbHUKOB:
OCTPOYTOJIbHBIM, OpSMOYTOJBHBIH, TYIOYTOJIbHBIH; paBHOOEIPEHHBIH, PaBHOCTOPOHHUH.
YeThIpEXYTONBbHUK, PUMEPBI YeTHIPEXYTOABHUKOB. [IpIMOYTONbHUK, KBaIpaT: HUCIOIb30BAHUE CBOMCTB
CTOPOH, YTJIOB, NHWaroHaneil. Mzobpadcenue ceomempuueckux Gueyp Ha HeIUHOBAHHOU Oymaze ¢
UCTIONB308ANHUEM YUPKYTIA, TUHEUKY, Y2olbHUuKa, mpancnopmupa. IlocTpoeHus Ha kineryaToi Oymare.

[lepumerp muoOrOyrompHuka. Ilonstne mnmomanu ¢GUrypsl; €AMHUIBI HU3MEPEHMS IUIOIIAIH.
[Ipubmmkéanoe wm3MepeHue Iuomany (UTyp, B TOM YHCIIE Ha KBaJpaTHOH ceTke. [IpubnusicéHuoe
usMeperue QUL OKPYICHOCU, NIOWAOU KpYed.

Cummempusl: yeumpaibHas, ocegas U 3epkanvHas cummempuu. [locmpoenue cummempuunvlx
Queyp.

Haenaonvie npeocmaenenuss o npocmpaHcmeeHHulX @ueypax:napaiienenuned, Kyo, npusma,
nUpamuoq, KoHyc, yuauuop, wap u cgepa. Hzobpasxcenue npocmpancmeenuvix ueyp. Ilpumepol
PA36EPMOK MHO202PAHHUKO8, Yurunopa u KoHyca. Coz0anue mooeneti npoCcmpaHcmeenHvlx gueyp (us
Oymaeu, nposoIoOKU, NIACTMULUHA U OD.).

Honamue o06véma, edunuyvl usmepenuss o0wvéma. OOBEM NPAMOY2OALHO2O NApaALleNenuneod,
Kyoa.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJIT'EBPAY. 7-9 KITACCBI

enn n3yyeHus: yueOHOro Kypca

Anrebpa sSBJISICTCS OJIHAM M3 OMOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00€CIIeYHBaeT U3yUCHHE
APYyrux JUCHUIUIMH, KaK €CTCCTBEHHOHAYYHOI'0, TaK U TYMAHUTAPHOI'O IIUKJIOB, e€ ocBoeHue
HEOO0XOMMO JIJIsl TIPOJIOIDKEHHS 00pa30BaHMs U B TIOBCEAHEBHOH JKM3HU. Pa3BuTHe y 00yJarommxcs
HAYYHBIX MPEICTABICHUN O TPOUCXOXKIEHUH U CYIITHOCTH allre0pandecKux abCcTpakIyii, criocode
OTpaKEHUS MAaTEMATHICCKON HAYKOH SBICHUH M IIPOIIECCOB B MPUPOJIC U OOIIIECTBE, POJIH
MaTeMaTHYECKOTO MOJICTMPOBAHNS B HAYYHOM TIO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHHS U KaYeCTB MBIIUICHHS, HEOOXOIUMBIX JIJIS a[JalITAllid B COBPEMEHHOM
mudpoBoM obmiecTse. MzyueHne anreOpsl eCTECTBEHHBIM 00pa3oM 00ecTIeYnBaeT Pa3BUTHE YMEHUS
HaOJr0/1aTh, CPABHUBATh, HAXO/IUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEeHTUPOBaHHO OOOCHOBBIBATH CBOM JIEHCTBHS U BBIBOJIBI, (POPMYITUPOBATH yTBEpkKAeHUA. OCBOCHUE
Kypca anreOpbl 00ecreunBaeT pa3BUTHE JJOTHYECKOTO MBIIUICHHS 00YYAIOIIMXCS: OHH UCTIONB3YIOT
JICAYKTUBHBIC U UHIYKTUBHBIC PACCYKICHHS, 0000IICHNE U KOHKPETU3AIHIO, a0CTparupoBaHue U
ananoruto. O0y4eHune anreOpe mpenoiaraeT 3HaYUTENbHBIN 00bEM CAMOCTOATENBHOM JIEATEIIEHOCTH
00yJaronmxcs, TO3TOMY CaMOCTOSTENILHOE PEIISHIE 33/1a4 €CTECTBEHHBIM 00pa30M SIBIISIETCS
peanu3anueil qesTeIbHOCTHOTO IPUHIINTIA 00y USHHSI.

B crpykrype mporpamMmbl yueOHOTO Kypca «AureOpa» OCHOBHOW INKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATENLHO-METOMUECKUe JIMHUU: «Yuciaa ©  BBIUUCICHUN»;, «AlreOpandeckue
BBIPAXKEHUS»; «YPaBHEHHS W HepaBeHCTBa»; «DyHkuum». Kaxmas wu3 3TUX COAEpKATENIbHO-
METOANYECCKUX JIMHUN Pa3BUBACTCA HA MPOTSXKCHUU TpéX JIET U3Y4YCHUA KypCa, €CTCCTBCHHBLIM 06pa30M
MEPerIeTasiCh W B3aUMOJICHCTBYSl C JIPYTMMH €ro JIMHUSAMH. B Xone u3ydeHus Kypca 00y4aroIuMmcs
MMPUXOJUTCA JIOTHYCCKHU pPaCCyXKaaTb, UCIIOJIbB30BaTh TeOpeTI/IKO-MHO)KeCTBeHHBH‘/'I S3BIK. B cBsA3M ¢ dTUM
[1eIeCO00Pa3HO BKIIOYNTH B MPOTPAMMy HEKOTOPBIE OCHOBBI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC
paszienbl MaTeMaTHYECKOro 00pa3oBaHUSl M CIOCOOCTBYIOLIME OBJAJCHHIO OOYYalOLUIMMHUCS OCHOB
YHHBEPCAITBHOTO MaTEeMaTHYECKOTO s13bIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UYTO COJIEPKATESIHLHONU U
CTPYKTYpPHOH 0OCOOEHHOCTBIO Kypca «Anredpay sIBISIETCS €r0 MHTETPHPOBAHHBIA XapaKTep.

ConepmaHHe JMHNA «Yucna M BBIYHUCICHUSY CIIYyXKUT OCHOBOH JUISL Haaneﬁmero HU3YUYCHHUA
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Yy OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YME€HHA IIOJIB30BaThCA aJITOPUTMaMM, a TaKKE an06peTeHmo IMMPAKTUYCCKUX HABBIKOB, HGO6XO}II/IMBIX



JUTSI TIOBCEHEBHOM KU3HHU. Pa3BuTHE MOHATHS O YUCIIe B OCHOBHOM IIKOJIE CBA3aHO C PAIMOHAIBHBIMA U
MPpaAIMOHATBHBIMHI YUCIIaMH, (JOPMHUPOBAHHUEM IPEJCTABICHUIN O ACMCTBUTEIHHOM YHCIE. 3aBepIICHUE
OCBOCHUS YMCIIOBOH JIMHUKM OTHECEHO K CTapIIeMy 3BeHY 00IIero o0pa3oBaHusl.

ConepkaHue IByX aireOpanuecKux JIMHUN — «AJreOpandecKkue BBIpaXKCHHUS» U «YPaBHCHUS U
HEPaBEHCTBa» CHocoOCcTByeT (HOPMHUPOBAHWIO Yy OOYyYalOMIMXCS MaTeMaTHYeCKOTO  armapara,
HEOOXOMMOTO ISl PEIIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX TIPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX
3ama4. B ocHOBHOW mIKojie y4eOHBIH MaTepuall TPYHIHPYETCSs BOKPYT PAIMOHAIBHBIX BBIPAKCHUH.
Anrebpa neMOHCTpHpYET 3HAUEHHUE MAaTEeMATHKH KakK SI3bIKa JJIS1 IIOCTPOCHHUS MaTEMaTHIECKUX MOJIEIEH,
OTHCaHWsl TIPOIIECCOB W SIBJICHWH peajbHOro Mupa. B 3amaum oOydeHHs anreOpe BXOAAT TaKkke
JAIBHEUIIICe Pa3BUTUE AITOPUTMHYCCKOTO MBINIICHHUS, HEOOXOJUMOTr0, B YacTHOCTH, JJII OCBOCHUS
Kypca WH(QOPMATHKH, M OBJQJICHUE HaBbIKAMH JICIYKTHUBHBIX paccyxiacHuil. [IpeoOpa3oBanue
CHMBOJIBHBIX (DOPM BHOCHT CBOH cCIieM(PUYESCKUI BKJIAl B Pa3BUTHE BOOOPAKEHHS, CITOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Conepkanre (QYHKIMOHAIBHO-TPAUUECKON JIMHUM HAICJICHO HAa TIOJYYCHHE IIKOJbHUKAMU
3HAaHUW 0 (PYHKIWAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJENH IS ONMHCAHUSA W WCCIICOBAHUS Pa3HO-
00pa3HBIX TPOIIECCOB W SIBIICHUH B mpupoae u odmiectBe. M3ydeHme 3Toro marepmaia CIiOCOOCTBYET
pPa3BUTUIO Y o6yqa}0m1/1xc;l YMCHHA HUCIHOJB30BaTh pPA3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3bIKA
MaTeMaTHKH — CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckne, BHOCHT BKIang B (opMHUpOBaHHE
MIPEJICTABICHUH O PO MATEMAaTUKH B Pa3BUTHH [TUBIIIA3ANNN U KYJIbTYPBHI.

MecTto y4eGHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IutaHy B 7-9 KilaccaXx W3ydaeTcsi y4eOHBIA Kypc «Anredpa», KOTOPBIUA
BKIIIOYAET CIIEAYIOIIUE OCHOBHBIC Pa3Jielibl colepaHus: «Uncna W BBIYUCICHHS», «ANTe0pandecKue
BBIPAKEHHUSD», «YPAaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Y4eOHBII TUTaH Ha WM3ydeHHe anreOpel B 7-9 KiaccaX OTBOIAWT HE MEHee 3 y4eOHBIX YacoB B
HEJEN0 B TEUCHHME KaXIOTO rojia oOydeHHs, BCETO 3a Tpu roja oOydeHuss — He meHee 306 y4eOHBIX
4acoB.

COZAEPXAHUME YUYEBHOI'O KYPCA (I10 T'OJAM OBYYEHNM)

7 KJIIACC

Yucna u eviuucienusn

PanmonaabHbIe Yncaa

Jpobu oOBIKHOBEHHBIE W NECATHYHBIC, MEPEeXo]l OT OJHON (GopMBbI 3amucu Apodel K Ipyroi.
[lonsiTe panMOHANBFHOTO YHCIA, 3alUCh, CPaBHEHHE, YIIOPAJOYMBAHHE PAIMOHAIBHBIX YHCEI.
Apudmernueckre ASHCTBHS C palOHAIBHBIME 4rciaMu. PeleHue 3aad W3 peanbHOW MPAKTUKU HA
4acTH, Ha JIPOOH.

CreneHp ¢ HATypalbHBIM IIOKa3aTeleM: OIpeeNieHie, MpeoOpa3oBaHue BHIPAKEHU HA OCHOBE
OIpeJIeIICHHs], 3aIMCh OOJIBIINX YHCEL.

[IporeHTsI, 3aMuch TPOICHTOB B BUJIE APOOU U APOOU B BHUJIE MPOICHTOB. TpH OCHOBHBIC 3a/1a4M
HAa TIPOIICHTHI, PEeIIeHNE 33a/1a4 U3 PeaTbHOW MPAaKTHKH.

[IpuMmeHeHne TPU3HAKOB AETUMOCTH, Pa3I0KeHNE HA MHOKUTEH HATYPATLHBIX YUCEIL.

PeanbHble 3aBICHMOCTH, B TOM YHCIIE MTpsMasi 1 00paTHAs POTOPIUOHAEHOCTH.

Anzebpauueckue evipasicenusn

[lepeMeHHbIe, 4YHCIOBOE 3HAUCHHWE BBIPAXKEHUS C IEpeMeHHOH. JlomycThMble 3Ha4YeHHS
TNEPEMCHHBIX. HpeZICTaBJIeHI/Ie 3aBUCUMOCTU MECXKAY BCIMYMHAMU B BHJC (bOpMy.]'IBI. Breranciaenus no
hopmyam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHHUH, TOMXKJICCTBEHHO pPAaBHBIC BBIPAKEHHSA, IpPaBHIIA
npeoOpa3oBaHus CyMM U TPOHM3BENEHHH, IpaBHia PACKPBITHA CKOOOK ¥ TPUBEAEHHUS MOJO0HBIX
CllaraeMbix.

CBolicTBa cTENEHH ¢ HATYPATbHBIM MTOKa3aTeIIEM.

OpnowneHsl u MHorowieHel. CreneHp MHorowieHa. Clo)KeHHWe, BBIYUTAHUE, YMHOXKCHHE
MHOTO4WIEHOB. DOpMyJibl COKPAIlIEHHOTO YMHOKEHHUs: KBaJIpaT CyMMbI U KBaapar pazHocTtu. Popmyna
Pa3HOCTH KBapaToB. Pa3jioskeHrne MHOTOWICHOB HA MHOXKHTEIH.

Ypasuenus

VYpaBHEeHHE, KOpPEHb YypaBHEHHs, IpaBHja MpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHIBHOCTD



yYpaBHEHUH.

JIuHeilHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOro ypaBHEHUSI, pEIlICHHUE
JTUHEWHbIX ypaBHeHHH. COCTaBIE€HHE YPaBHEHUMN IO YCIOBHIO 3aJaud. PelieHue TEKCTOBBIX 3adad ¢
MTOMOIIIbIO YPaBHEHUH.

Jlunetinoe ypaenenue c 06yms nepemennviMu u ez2o epagux®. CucreMa IByX JHHEHHBIX
ypaBHEHUH C OBYyMs NepeMeHHBIMH. Pelenne cucteM ypaBHEHHH crmocoOoM monctaHoBKH. [Ipmmepsr
pelIeHns TEKCTOBBIX 3ajjay C IIOMOIIBIO0 CUCTEM YPaBHEHUM.

Koopounamul u zpagpuxu. @yuxyuu

Koopaunara Touku Ha npsaMoi. UuciaoBble MPOMEKYTKU. PaccTosiHue MEXAy ABYMsI TOUKAMHU
KOOPJIMHATHOU NPSIMOM.

[IpsmoyronpHas cuctema koopamHat, ocu OX m Oy. AOcuucca W opAauHAaTta TOYKH Ha
KoopauHaTHOW TiockocTd. [Ipumepbl rpadukoB, 3amaHHBIX ¢GopMmynamu. UTeHne TrpadUKOB pearbHBIX
3aBHCUMOCTEH.

[onstre ¢ynkumn. ['padux ¢ynkumm. CsoiictBa ¢yHkumid. JluHeliHas ¢yHkuus, e€ Tpaduk.
I'padux dyuxumun y = kx + b. Ipaguueckoe pewenue nuneunvix ypasHeHuti u cucmem JUHEUHbIX
VPAaHeHUll.

8 KUIACC

Yucna u éviuucienusn

KBagpatuelii kopeHb u3 uucna. [lowsmue 006 uppayuonanrsHom yucie. [lecamuunvie
npubnudicenus uppayuonanvivix yucen. CBOHCTBA apUPMETHUYECKUX KBaJpPATHBIX KOpPHEH M HX
MPUMEHEHHUE K TPE0o0Pa30BaHUIO YHCIOBBIX BEIPAXEHUN U BRIYUCICHUSAM. /leticmeumenibHble Yucid.

CreneHs ¢ LeNbIM IoKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alKCh YHCA.

Anzebpauueckue evipajrceHus

KBanpatasrit TpéxdiieH; pa3nokeHue KBaIpaTHOTO TPEXUWICHA HA MHOKHUTEIH.

Anrebpandeckast qpodb. OCHOBHOE CBOWCTBO anredOpamdeckoit npoou. CrokeHne, BBIYUTAHUE,
YMHOXEHHE, JeneHue anredbpandeckux qpoOeii. PanronanbHble BRIpaKeHHS U HX ITpeoOpa3oBaHue.

Ypasenenusa u nepagencmea

KBagpatHoe ypaBueHme, (hopMmynia KOpHEW KBaIpaTHOTO ypaBHEHUs. 1eopema Buema. Pemenne
YpaBHEHUIA, CBOMSIIIUXCS K IMHEHHBIM U KBapaTHBIM. [IpocTeiime apoOHO-paliioHaIbHBIE ypaBHEHHSI.

I'paguueckan unmepnpemayuss ypagnenutl ¢ O08YMSA NEPEMEHHbIMU U CUCHEM JUHEUHbIX
ypasHeuuti ¢ 08yms nepemerHvimu. lIpuMepsl pelleHHs CHCTEM HETMHEWHBIX YpaBHEHHUH C JAByMS
MePEeMEHHBIMH.

Penrenue TeKCTOBBIX 3324 anreOpanuecKiuM CIIoCOO0M.

UucnoBble HEpaBEeHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ 0fHOU mepeMeHHOW. PaBHOCHUIBHOCTD
HepaBeHCTB. JIuHeliHble HEpaBeHCTBA ¢ OAHOU mepeMeHHO. CHCcTeMbl JTMHEHHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

Dynkyuu

[Nonstue dynkuu. O6MacTh ONpeAeNeH s © MHOKECTBO 3HaueHUi QpyHKkunu. CriocoObI 3a1aHus
byHKIUH.

I'padux dynkumuu. Yrenune cBoiictB GyHkiuu no e€ rpaduky. [Ipumepsr rpadukoB GpyHKIHA,
OTpaXKAIOIINX PeaTbHBIE TPOIIECCHI.

OyHKINHN, ONMHACHIBAIOIINE TIPSIMYIO U OOpaTHYIO MPOIIOPIIUOHATIBHBIE 3aBUCUMOCTH, UX TPpa(uKH.

k . .
Oyukuua Yy = X%,y = X3, y =/x, Y= oy I'paguueckoe pewienue ypagrenuil u cucmem ypagHeHuu.

9 KJIACC

Yucna u evtuucienusn

JleiicTBUTEIbHBIE YHCIA

PanmoHanbHbIe YMCIIA, UPPAYUOHATbHLIE YUCTA, KOHEYHbIE U OECKOHEUHble 0ecsmuynble Opoou.
Mmuooicecmso OeticmeumenvHuIX ducen; OeUCmEUmMenbHble YUCIAd KAK OeCKOHeuHble decsamuunble Opoou.
Bzaumno oonosnaunoe coomseememeue mexncoy MHONCECMBOM OCUCMBUNENbHBIX YUCET U KOOPOUHAMHOU
npPAMOI.

CpasHenue OelicmeumenbHbiX Hucel, apupmemuyeckue Oeucmeus ¢ OeucmeumenbHblMu
yucIamMu.




H3mepenusi, npuOJIMIKeHN, OLIEHKHU

Pa3mepsr 00BEKTOB OKPYKAIOMIET0 MUPA, ATUTEIFHOCTE IMPOIIECCOB B OKPYIKAIOIIIEM MHUPE.

[TpubnmxénHoe 3HaUeHUE BENTUYMHBI, TOYHOCTh npuOmmkenus. Oxpyrienue uncen. [Ipukuaka u
OLIEHKA pe3yIbTaTOB BEIUYUCICHUH.

Ypaenenusa u nepasencmea

YpaBHeHMs ¢ OIHOM MepeMeHHOIi

JIuneliHoe ypaBHeHue. Penienre ypaBHEHUH, CBOIAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOIAIIMXCS K KBaApaTHbIM. bukBaapaTHoOe
ypaBHeHUE. [lpumepvl peuwieHus ypasHeHull mpemvel U YemeEéPMoUu CmeneHeli pasnodiCeHuem Ha
MHOJICUMENU.

Pemenue nqpoOHO-paliMoHaIbHBIX YPAaBHEHHH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanIecKuM METOIOM.

Cucrembl ypaBHeHUI

VYpaBHeHHE ¢ ABYMS IEpEMEHHBIMU U ero rpaduk. Pemenne cucreM AByX JTUHEHHBIX YpaBHEHHUN
C IBYMs IIEpEMEHHBIMU. PelleHue CUCTeM JBYX YpaBHEHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO¥i crenenu. | padudeckas HHTepIpeTaIysl CHCTEMBI YPaBHEHH C IBYMS TIEpEMEHHBIMHU.

Perenue TeKCTOBBIX 3314 areOpandecKuM CIIocoOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOICTBA.

PemieHne nmuHENHBIX HEPABEHCTB C OJTHOM NIEpeMEeHHOM. PelieHne cucreM JIMHEHHBIX HEPABEHCTB
¢ onHOU mepemeHHOW. KBagpaTHble HepaBeHCTBA. [ paduueckas MHTEpIIpeTalus HEPABEHCTB M CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

Dyukyuu

Keanparnunas ¢yHknus, e€ rpapuk u cBoiictsa. [lapabora, KOOpAMHATHI BEPIIMHBI TapadoIbI,
0Ch CHMMETPHUH TapaboITkL.

I'paduku byHKIMiA: y = kx, y = kx + b, y = X%,

y =Vx, Y :; U UX CBOWCTBA.

Yucnosvie nociedosamenbHOCmu

Onpenenenne u cnocodbl 3a1aHUsI YUCIOBBIX MOC/IE10BATEILHOCTEI

[lonsiTHe 4YHCIOBOM TMOCIEAOBATENBHOCTH. 3aJaHWe IOCIEeIOBATEIFHOCTH PEKYPPEHTHOM
dhopMyoit u hopMyIoii N-To UIeHa.

ApudmeTHyecKas U reoMeTprUYecKasi MPOrpeccuu

ApudmeTrrueckas U reomerpuueckas nporpeccuu. @opMynbl N-ro 4ieHa apuPpMETHUSCKOH H
FeOMETPHUECKON MPOTPECcCHii, CyMMBI TIEPBBIX N YJICHOB.

Hzobpasicenue unenog apu@memuyeckou U 2eoMempuyeckol Npocpeccull MmMouKamMu Ha
Koopounamuou niockocmu. Jlunetinviii u sxcnonenyuanvuuii pocm. Cnodxchvle npoyeHmol.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUSI». 7-9 KJIIACCBI

ean n3yyeHus: yueOHOro Kypca

OOmue menu m3ydeHus ydeOHoro kypca «['eomerpus» mpencrariensl B [IOOIT OOO. Ouu
3aKJTFOYAIOTCS, TPEXKIE BCEro B TOM, YTO HAa YpOKaX T€OMETPHH OOYYAOIIUICS YYHUTCS TPOBOJIUTH
JIOKa3aTellbHbIE PAacCYXIEHHs, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUs, JIOKa3blBaTh WCTUHHbBIC
YTBEPXKIAEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOAUTH DPACCYXKIECHHUSA «OT IIPOTHUBHOIOY,
OTJMYaTh CBOWCTBA OT MpPU3HAKOB, (OPMYIHPOBaTH OOpaTHBIE YTBEpXKICHHA. B 00ydeHHH yMEHHIO
paccykKaaTh COCTOMT BaKHOE BOCIIUTATENBHOE 3HAYCHHWE M3YUEHHsI T'€OMETPHUH, NPUCYIIee HMEHHO
OTEYECTBEHHOM MaTeMaTHYeCKOH HIKOJIe.

BTOpOfI LECJIBK0 H3YUYCHHA TCOMETPUHU ABIACTCA HCIOJIb30BAHUC e€ Kak HUHCTPYMCHTa IIpU
pEIIeHNU KaK MaTeMaTHYECKUX, TaK M TMPAKTUYECKHUX 3314, BCTPEUAIOIINXCS B PEabHOM KU3HU. DTOMY
COOTBETCTBYET BTOpAasi, BHIUUCIUTENbHAS JMHUS B U3yYECHUU T€OMETPUU B IIKOJE. J{JIsl 3TOro y4uTemro
peKoMeHTyeTcsl ToAOUpaTh 3aJa4d IMPAKTUYECKOTO XapakTepa JJs PacCMaTPUBAEMBIX TEM, YYUTh
o6y11aroumxc51 CTpOUTb MATEMATHUYCCKUE MOJACIN PCAJIbHBIX KHU3HCHHBIX CHTyaHHfI, IIPOBOJUTH
BBIUMCIICHHS W OLICHUBATh 3J€KBATHOCTH IMOJy4eHHOIr0 pe3ynbrata. KpaiiHe BakKHO MOMYEPKUBATE CBSI3U
TCOMETPHU C APYTUMU NTpEAMETaAMU, MOTHUBHUPOBATH MCIIOJIB30BATh ONPEACIICHUA TCOMETPUICCKUX (I)I/II‘yp
W TIOHSATHH, AEMOHCTPHUPOBATH NMPUMEHEHHE TOJYYCHHBIX yYMEHWH B (PU3MKE W TEXHUKE. DTH CBS3U
HauOojee sIpKO BHUAHBI B TeMax «Bekrtope», «TpuroHomerpuveckue COOTHOLICHUS», «MeTox



koopauHa™ U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY miaHy B 7-9 kiaccax m3ydaercst yuyeOHBIH Kypc «['eomMeTpus», KOTOpBIH
BKJIIOYAET CJIEIYIOLINE OCHOBHBIEC pasfelbl coaepikaHus: «l'eomerpuueckue (UIypbl U UX CBOMCTBay,
«I3MepeHne TEOMETPUUYECKHX BEIMUYWH», a Takxke «/[ekapToBbl KOOpAMHATHEI HAa IUIOCKOCTHY,
«BexTtopsb», «/IBrmkenus miockocti» u «IIpeodpazoBanust mo100us».

VY4eOHblIi IU1aH nperycMaTpuBaeT U3y4eHHe FeOMETPUH Ha 6a30BOM YpOBHE, HCXOAS U3 HE MCHEE
68 y4eOHBIX 9acOB B y4€OHOM TOY, BCETO 3a TpH roja ooy4ueHus — He meHee 204 qacos.

COHAEPXAHUE YYEBHOI'O KYPCA (I10 TOJJAM OBYUEHUN)

7 KJIIACC

HavaneHele nossTuss reomerpuu. Touka, nOpsMas, OTpPE30K, Jyd. Yroia. Buasl yrinos.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHUK. IlapannensHocTh U
MEePNEeHANKYISIPHOCTD MPSIMBIX.

Cummempuunvie puzypol. Ocrnoenvie ceoticmea oceeoii cummempuu®. TIpuMepsl CHMMETPUH B
OKPYKaIOIEM MHpE.

OcHosHble ROCMPOeHUs: ¢ ROMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Bpicota, Menmuana, OHWccekTpuca, HUX cBoiicTBa. PaBHOOenpeHHBIH
PaBHOCTOPOHHHI TPEYroJbHUKN. HepaBeHCTBO TpeyrolbHUKA.

CBoiicTBa ¥ IPU3HAKU PAaBHOOCIPEHHOTO TPEYroidbHHUKA. [[pU3HAKK paBEeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMpHU3HAKK HapajuieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHHKa. BHeUIHue yrisl
TPEYTrOJIbHUKA.

[IpssmoyronbHblii  TpeyronbHUK. CBONHCTBO MeIHWaHbl MPAMOYTOJBHOIO  TPEYrOJbHUKA,
IIPOBEIEHHON K IUIOTEHy3€e. IIpu3HaKu paBeHCTBA NMPSMOYTOJIBHBIX TPEYTONBbHUKOB. 1IpsMOyronabHbIN
TPEYTOoJbHUK C yTioM B 30°.

HepaBeHcTBa B TEOMETpHU: Hepagencmeo mpey20ibHUKA, HEPABEHCTBO O JIMHE JIOMAaHOM,
TeopeMa o OoJIbIIeM yriie U O0IbIIeH CTOpOHE TPeyroybHuUKA. [lepIeHuKyYIIp 1 HaKIIOHHASL.

I'eomempuueckoe mecmo mouex. buccexrpuca yria U cepeiMHHbIN NEPIEHIUKYIAP K OTPE3KY
KaK T€OMETPHUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpyT, XOpAa U IHAaMETP, UX CBOKCTBA. B3auMHOE pacnonokeHHe OKPYKHOCTH U
npsimoi. KacatenmpHast M cekymias K OKpyXKHOCTH. OKpy>KHOCTb, BIHMCaHHass B yroil. BrucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTOJbHUKA.

8 KVIACC

YerbipéxyronpHuku. IlapamnenorpamMM, ero npu3sHaku U cBoictBa. YacTHele cilydad
napaJuIe]IorpaMMoB (TIPSMOYTOJIEHUK, POMO, KBaIpaT), X MPU3HAKU U CBOMcTBa. Tparerus, paBHOOOKas
Tpaneuus, €€ cBOMCTBA U pu3Haku. [IpsMoyroiybHas Tpanenus.

Memoo yosoenuss meouanwl. [lenmpanvras cummempus.

Teopema Daneca u meopema o nponopyuoHanreHulx ompesxax. CpelHUE JIUHUU TPEYTOJIbHUKA U
Tpaneuuu. Llenmp macc mpey20abHUKA.

Ilooobue mpeyeonvruros, rosg@uyuenm nodobus. Ilpusnaku noododus MmMpeyeoiIbHUKOS.
[IpumeHenne momo0us MPH PELICHUH MPAKTUIECKUX 3a7ad.

CpoiictBa 1omaaeil reomerpudeckux ¢uryp. DopMmynsl uid IUIOMIAOM  TPEYTOJNbHUKA,
napasuiejorpaMmma, pomba u tpaneidd. OTHOLICHHUE IIOMIaAeH MOA00HBIX QUTYP.

Brruucnenne momaieit TpeyroJbHUKOB H MHOTOYTOJIBHUKOB Ha KJIETY4aTON Oymare.

Teopema [Iugaropa. [Ipumenenue teopemst [Iudaropa npu pemeHnn NpakTUIECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIjla TPSAMOYTOJBHOTO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpuaeckue ¢pyHkun yrioB B 30°, 45° u 60°.

BrncanHusble 1 1IeHTpasIbHBIE YTIIBI, YOI MEKIY KacaTeIbHOM U XOpA0H. YTIIbI MEXAY XOpJaMH U
CEeKyllUMHU. BrmcaHHble W ONHMCaHHBIE YETBIPEXYTOJIBHUKHM. B3anMHOE pacnoioXeHHe OBYX
okpyxHoctelt. Kacanue okpyxHocteit. O01re kacaTeabHbIe K IBYM OKPY>KHOCTSIM.




9 KUIACC

Cunyc, xocuHyc, TanreHc yriaoB oT 0° go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
®DopMyIIbl IPUBEICHMSL.

Pemenue TpeyronpHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHMe NMpakTHYECKHX
3a/1a4 ¢ UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U T€OPEMBI CHHYCOB.

Ilpeobpazosanue nodobus. [1o0obue coomeemcmeeHHbIX IIEeMEHNO8.

Teopema o npouzgedenul OmMpe3Ko8 Xopo, meopemvl 0 NPOU3BEOCHUU OMPE3K08 CEeKYUJUX,
meopema o Keaopame KACamenbHOU.

BexTop, mmmHa (MOIYJh) BEKTOPA, COHAIIPABIEHHBIE BEKTOPEI, MPOTHBOIIOIOKHO HAIPaBICHHBIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMepalWy Hal BeKTopaMu. PasnoxkeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHatbl BekTopa. CKansipHOE€ NPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHE JIJIST HAXOXKIACHHS JUTHH U YTIIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTH. YpasHeHus npsmol M OKPYKHOCTH B KOOpAWHATAaX,
nepeceueHne OKPYKHOCTEH U psAMBIX. MeTol KOOpAMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKH. JlTMHA OKpyXHOCTH. ['pamycHas W paanaHHas Mepa yria,
BBIUMCIICHHE JUTUH IyT OKpykHOCTe!. [lmomanp kpyra, ceKTopa, cerMeHTa.

Jleudicenus nrockocmu U GHymMpenHue cumMmempuu Queyp(diemMeHmapHvle NnpeoCcmagieHus).
Ilapannenvnoui nepenoc. Ilosopom.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KJIIACCBHI

ean nzyyenus: yueOHOro Kypca

B coBpemMeHHOM TH(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA NPHOOPETAIOT BCE OONBIIYIO
3HaYMMOCTh, KaK C TOYKHM 3PCHMS MPAKTHUCCKUX MPUIIOKEHUH, TaK U UX PONU B oOpa3zoBaHuu. Kaxabiit
YeJI0BEK IMOCTOSIHHO MIPUHUMAET PELICHHS HAa OCHOBE UMEIOIUXCS Y HETO AaHHBIX. A 11 000CHOBaHHOTO
NPUHATHS PEHICHUS B YCIOBHUSIX HEJNOCTaTKa WM W30bITKAa WHPOPMALUN HEOOXOJMMO B TOM YHUCIE
XOpOoIIo CPOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbINUICHHWE. MIMEHHO MO3TOMYy OCTpO
BCTaNla HEOOXOIWMOCTH C(OPMHPOBATh y OOydYarOmmxcsi, B TOM uucie oOydaromuxcs c 3IIP,
(YHKUMOHAIBHYIO TPaMOTHOCTB, BKIIOYAIONIYI0 B ce0si B KauecTBE HEOTHEMIIEMOW COCTAaBIISIOIICH
YMEHHE BOCIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh MH(OpMAIHIO, MPEJCTABICHHYIO B Pa3iIMYHBIX
¢dopmax, IOHMMATh BEPOSTHOCTHBIA XapakTep MHOIMX pealbHBIX IPOLECCOB U 3aBUCHMOCTEH,
NPOM3BOJAUTE MPOCTEHIINE BEPOATHOCTHBIE pacuéTbl. 3HAKOMCTBO C OCHOBHBIMH NPHHLIMIAMH cOODa,
aHaJM3a W MPEACTABICHUS JaHHBIX W3 PA3IMYHBIX cep KU3HU OOIIECTBA U TOCYIdapCTBa MPHOOIIAeT
o0yyaromuxcs K 00LIeCTBEHHBIM HHTEpPECaM.

B crpykrype mporpammbl yueOHOro Kypca «BeposSTHOCT M CTaTUCTHKa» OCHOBHOM IIKOJIBI
BBIJICJICHBl  CIIEAYIOIIUE  CcoJiepKaTenbHo-MeTonnueckue JmHun:  «[IpeicraBieHune JaHHBIX |
onucareybHas CTATHCTUKA»; «BeposTHOCTBY; «JJIeMEHThl KOMOMHATOPHKHY»;, «BBelieHHEe B TEOPHIO
rpacdosy.

Conepxanve nuauU «[IpeacraBieHre NaHHBIX W ONMKCATENbHAs CTATHCTHKA» CIY)KUT OCHOBON
UIsE OPMHUPOBAHHS HABBIKOB pabOThl ¢ MHGOpManyei: OT uTeHWs M WHTepIpeTanuu HH(opMaiuy,
NpeACTaBICHHON B TabMHLaX, HAa JUarpaMmax U rpadukax go coopa, IpeiCTaBICHNS U aHAIN3a JaHHBIX
C HCIIOJB30BAHUEM CTaTHCTHYECKMX XapaKTEPUCTHK CPEeJHUX M pacceuBaHus. Paboras ¢ maHHBIMU,
obyuaromuecs ¢ 3[1P y4aTcsi CAUTHIBATh M UHTEPIPETUPOBATD JIAHHEBIC, BBIIBUTATh, ApTYMEHTUPOBATh U
KPUTUKOBATh MPOCTEHUIINE THIIOTE3bl, Pa3MBIIUIATL Hall (pakTopamu, BBHI3BIBAIOIINMH W3MEHUYUBOCTH, U
OLIGHUBATH MX BIMSHHE HA PaCCMAaTPUBAEMblE BETMUMHBI U IPOLIECCHI.

WNHTyUTHUBHOE NPEICTABIECHUE O CIyYallHOH M3MEHUYMBOCTH, UCCIEIOBAHUE 3aKOHOMEPHOCTEU U
TEHJICHIIMY CTAHOBHUTCS MOTHBHPYIOIIEH OCHOBOHM JUIS W3ydYeHHsS TEOPHH BeposiTHOCTEeH. Bolbmioe
3HadeHue A oOyuarommxcs ¢ 3[IP 3mece MMeroT mpakTHyeckWe 3aaHusl, B YACTHOCTU OIIBITHI C
KJIACCHUYECKUMHU BEPOSITHOCTHBIMHU MOJIEIISIMH.

[loHsiTHE BEpPOATHOCTH BBOJUTCS Kak Mepa MpaBioNofo0us ciydaiHoro coObitus. [lpu
u3ydyeHnn Kypca oOyuyarommecst c¢ 3I[IP 3HakomsTCS € MPOCTEHIIMMH METOJAMH BBIYMCICHUS
BEPOSITHOCTEH B CIy4YalHBIX OKCIEPUMEHTaX C paBHOBO3MOXHBIMH JJIEMEHTAapHBIMH HCXOAAMHU,
BEPOSITHOCTHBIMHU 3aKOHAMH, ITO3BOJISIFOIIUMHE CTaBUTh U pelIaTh OoJiee CIOXKHbIC 33]auu. B Kypc BXOIAT
HaydabHBIC TIPEJICTABIICHHS O CIyYaHBIX BEIMYMHAX M UX YHCIIOBBIX XapaKTePUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO oOyuwaromuxcs ¢ 3IIP ¢
MHOXXECTBAMH M OCHOBHBIMH OTEPalMsIMUA Ha/I MHOXKECTBAMH, PACCMATPUBAIOTCS MIPUMEPHI IPUMEHEHUSI



JUTS peIIeHus 3a/1a4, a TAaK)Ke UCIIOIB30BaHMs B IPYTHX MAaTEMaTHIECKUX KypcaxX ¥ YIeOHBIX peAMETax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax uzyuaercs Kypc «BeposSTHOCTh M CTAaTHCTHKa», B KOTOPBIH BXOJST pa3aeibl:
«[IpexncTaBnenue TaHHBIX U OMMCATEIbHAS CTATUCTHKA»; «BeposSTHOCTE»; « DIeMEHThI KOMOMHATOPUKI;
«BBeznenue B Teopuio rpaoBy.

Ha wusyuenwe manHoro kypca orBoauT | y4eOHBIH yac B HEAENIO B TEUCHHE KaXAOTO Toja
oOyuenwus, Bcero 102 yqeOHBIX daca.

COAEPXXAHUE YUYEBHOI'O KYPCA (I1O0 TOJJAM OBYUEHUA)

7 KJIACC

[IpencraBienne maHHBIX B BHAE TaONIWL, Iuarpamm, rpadukoB. 3amoiHeHue TabJwll, YTEHHE U
MOCTPOCHNE JAuarpaMM (CTOJIOMKOBBIX (CTOMOYATHIX) W KPYToBBIX). YUTeHHWE TrpadUKOB pearbHBIX
nporieccoB. V3BiedyeHue WHPOpPMAIUM W3 JUArpaMM W TaONHIl, WCHONB30BAHHE W WHTEPIPETAIUS
JTAHHBIX.

OmnwucaTenbHas CTaTHCTHKA: cpefaHee apupMeTHYecKoe, MeJHWaHa, pa3Max, HauOoJbliee U
HaMMEHbIIICe 3HAYCHUS HA0OPA YHCIIOBBIX JaHHBIX. [IpUMepsI ClTydaifHOW N3MEHUHBOCTH.

Cnyuaiinoiti sxcnepumenm (onvim) u cayyainoe cobvimue. Beposmnocmv u uacmoma. Ponw
MAL0BEPOIMHUBIX U NPAKMUYECKU OOCMOBEPHbIX cobvimull 6 npupode u @ obwecmee. Mounema u
USPANbHASL KOCMb 6 MeopUuL 6epomHOCmeli,

I'pag, sepwuna, pedopo. Cmenenv eepuunvi. Hucno pébep u cymmapuas cmeneHv GepuilH.
Ilpeocmasnenue o cesasnocmu epaga. Llenu u yurxavl. Ilymu 6 epagpax. Ob6x00 epagha (3tinepos nyms).
Ilpeocmasnenue 06 opuenmuposanrom epage. Pewenue 3a0auc nomowsbro epagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUAE TaONHII, UarpamMm, TparKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO. Onepanuy HaJl MHOXKECTBAMU: 00bEJUHEHHE,
nepeceueHue, nomnonHenre. CBONHCTBA omepanunii HaJ MHOKECTBAMU: TIEPEMECTUTENLHOE, COUETATENBHOE,
pacrpenenuTenabHoe, BKIOYEeHUs. lcnonbp3oBaHre TpadUuecKoro TpEACTaBICHUS MHOMXKECTB IS
OIMCAaHMS PEATbHBIX MIPOLIECCOB U SBJICHUH, IIPH PELICHUH 3aad.

H3mepenue pacceusanusn oannvix. Jfucnepcusi u cmanoapmHuoe OmKIOHEHUe YUCTO8bIX HAOOPOS.
Luaepamma pacceusanus.

OneMeHTapHble COOBITHS ciay4aiiHOro omelita. CrydaiiHele COOBITHS. BeposiTHOCTH COOBITHH.
OnbITel ¢ PaBHOBO3MOXHBIMU 3J€MEHTapHbIMH coObITHAMHU. CoydaiiHbiii BeIOOp. CBs3b MeEXAy
MaJIOBEPOSTHBIMH U MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepesbes: eOUHCMEEHHOCMb NYMU, CYWecmeosanue Ucayell Gepulltbl, C653b
MeHCOY YUCTIOM 8epUuUH U Yuciom pébep. Ilpasuno ymnooicenus. Pewenue 3a0au ¢ nomowvio epagoa.

Ilpomusononooicnvie cobvimus. [uacpamma Oinepa. Obvedunenue u nepeceyenue coObmuil.
Hecoemecmuvie cobvimus. @opmyna cnodcenus eeposmuocmei. Yciosnas eeposmuocmu. llpasuno
ymuoxcenus. Hezasucumvie coovimus. l[Ipedcmasnenue sxcnepumenma 6 sude oepesa. Pewenue 3a0ay
HA HAXO0dHCOEHUe BEPOAMHOCIEl C NOMOWBIO 0epesa CIYYaiHo20 IKCnepuMeHma, ouazpamm Jinepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TaONUL, 1Uarpamm, rpadukoB, HHTEPIPETALUs JaHHbIX. UTeHHEe
W TIOCTPOEHKE TaOJHII, THarpamMm, Tpa(HKoB 110 peabHBIM JaHHBIM.

[epecranoBku u paxtopuan. Coueranust U 4ucio couetanuil. Tpeyeonvrux Ilackansa. Pemenne
3aJa4 C HCIOIb30BaHHNEM KOMOMHATOPHKH.

Teomempuueckas eeposmuocmo. Cnyuatinvili 6b100p MouKu U3 Queypvl Ha NIOCKOCMU, U3
ompe3Ka u u3 0yeu OKPYICHOCHU.

Ucneitanue. Ycenex u Heynawa. Cepust MCHbITaHMM 70 nepBoro ycmexa. Cepus HCHBITaHUI
Bepnymniu. BepositHoctu coObiTuii B cepun ncnbiTanuii bepayim.

CnyuvaifHag BeJIWMYMHA W paclpeneieHne BeposTHOCTeH. MareMaTtndeckoe OXHAAHHE W
nucnepcusi. [lpuMepsl MaTeMaTHYeCKOro OXKUIAHHS KaK TEOPETHUECKOTO CPETHETO 3HAYEHUS BETHUNHBI.




Marematuueckoe OXXKHIaHUE U JUCIIEPCUS CIIyYalHOW BEJIMYMHBI «UUCIO YCIIEXOB B CEPUM UCIBITAHUN
Bbepaynmm.

[Nonstue o 3akoHe OONBIIMX uuceN. M3MepeHue BeposATHOCTEH ¢ MOMOIIBI0 4YacTOT. Poib u
3HAUYEHHUE 3aKOHA OONBLINX YKCET B IPUPOAE U 0OIIeCTBe.

KoHTpoabHO-U3MepuUTeIbHbIE MATEPUAIBI

[IpoBeneHNe OICHKH JOCTHXKEHUH IIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS Y4eOHOTO IMpeaMeTa
mpoBoAUTCS B ¢GopMe TEKYIIeTo W pPYOEKHOro KOHTPOJII B BHUIE: KOHTPOJNBHBIE pPaboTHI,
CaMOCTOSITeTIbHBIC Pa0OTHI, 3a4EThl, MATEMATHYECKUE JUKTAHTHI, MPAKTHYECKUE PabOThI, MTUCHMEHHBIH
OTBET M0 UHAMBHUIYATHLHBIM KapTOYKAM-3aJIaHUSM, TCCTUPOBAHUE.

Hus obyuaromuxcs ¢ 3[IP Bo3MOokHO M3MeHeHHE (HOPMYJTUPOBKH 3aJlaHUN Ha «IIOIIArOBYIO»,
aJanTanyio Tpe;raraeMoro oOydaromeMycsi TecTOBOrO (KOHTPOJIBHO-OIIEHOYHOTO) —MaTepHana:
WCIOJb30BaHUE YCTHBIX M MUCHMEHHBIX WHCTPYKIIHHA, YIPOIICHHE JTUHHBIX CIOXHBIX (HOPMYJIUPOBOK
WHCTPYKITUH, PEeIIeHUE C OTIOPOil Ha aropuT™, 00pasell, UCIIOIb30BAHUE CIIPABOYHON HH(OpMAITUH.

IINIAHUPYEMBIE PE3VIJIbTATEI OCBOEHMA YUEBHOTI'O ITPEIMETA «MATEMATUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaIUA K 06yquI/1}0 MaT€MaTuKeE u ueneHanpaBneHHoﬁ IMO3HaBaTCIILHOM JCATCIIBbHOCTH,

MOBBIILICHHE YPOBHSI CBOCH KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO AEATEIbHOCTh, TPEOYIOLIYIO
MaTeMaTUYECKUX 3HAHUI, B TOM YUCIIE YMEHUE YUUTHCA Y APYTUX JIIOAEH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, ObITh TOTOBBIM JCHCTBOBATH B OTCYTCTBHUE
rapaHTuil ycnexa;

cnocobHocTs o0yqaromuxcs ¢ 3[1P k oco3HaHuI0 CBOMX A€(UIIMTOB U NPOSIBIICHUE CTPEMIICHHUS K
UX IIPEOJ0JIECHUIO;

CITOCOOHOCTE K CaMOpPa3BUTUIO, YMCHUC CTaBUTh JOCTUKHUMBIC LICIIN,

YMEHHUE pa3/inyaTh y4eOHBbIE CHTYyallM, B KOTOPHIX MOXXHO JIEHCTBOBAaTb CAMOCTOSITENBHO, W
CUTYyalllH, TJE CIEAyeT BOCIOIb30BATHCS CIIPABOYHON HH(MOpMANEl WK JPYTUMH BCIIOMOTaTEIbHBIMU
cpelcTBamy;

CIOCOOHOCTD NMEPEHOCUTH NOJIY4YEHHBIE B X0/ OOYUYEHHS 3HAHUS B aKTYaIbHYIO CUTyaluio (IIpu
PELICHNH JKUTEHCKUX 3a7a4, TpEeOYIOINX MaTeMaTHIECKUX 3HAaHUM);

CIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHHMAX M TIpaBHIAX MPOBEACHHS MPOMEKYTOUHOU M
UTOTOBOH aTTECTALNH;

OBJIaJICHNE OCHOBaMHU (PMHAHCOBOW IPAMOTHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

Ognaodenue ynueepcanbHviMu YUeOHbIMU NOZHACAMENbHOIMU OCUCMEUAMU:

yCTaHaBJIMBATh IPHUYNHHO-CIIEJICTBEHHBIE CBSI3M B X0JIE YCBOCHHS MAaTEMAaTUYECKOI'0 MaTepHana;

BBISIBIISITH JIEQUIIMT JAHHBIX, HEOOXOUMBIX JIJIsl pEIlIeHNUs TIOCTABJICHHOW 3a1auH;

C TOMOIIBIO Y4YMTENsl BBIOMpAaTh CIOCOO pelIeHHs MaTeMaTH4YecKod 3azaud (CpaBHHMBATh
BO3MOXKHbIE BapUaHThI PELICHNUS);

MIPUMEHATH U MPE00Pa30BhIBATh 3HAKH U CUMBOJIBI B XO/I€ PEIIEHUs] MaTeMaTHUECKUX 3a/1a4;

yCTaHABIMBAaTh HCKOMOE U IaHHOE MIPH PELICHUH MAaTEMAaTUYECKON 3a]auH;

MOHUMATDh U HHTEPIPETHPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM NPEACTaBICHUS;

WLTIOCTPUPOBATH pelllaeMble 3a7aui rpadUuaeCKUMH CXEMaMU;

3G PEKTHBHO 3alIOMUHATH U CHCTEMAaTH3UPOBATH HHPOPMAITUIO.

MOHUMATh W HUCIOJb30BaTh MAaTEeMAaTHUECKHE CPEACTBA HArNAAHOCTU (Tpaduku, AMarpamMmel,
TaOJIUIIBI, CXEMBI U AP.) IS WILTIOCTPALlNU, HHTEPIIPETALNH, apTYMEHTAIINH.

OgradeHue yHUBEPCANLHBIMU YHUEOHBIMU KOMMYHUKAMUGHBIMU OCTICIGUAMU.

OpPTraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO MAEATEILHOCTb C YUHTENEeM H
CBEPCTHHUKAMH B IIPOIIECCE PEUIEHUS 33]1a4;

B3aMMOJICHCTBOBATh W HAXOAWTh OOIIKE CIIOCOOBI paboThl; paboTaTh B IPyIIe: HAXOAUThH 00IIee
peleHre M paspemnars KOH(IMKTHI Ha OCHOBE COTJIACOBAHMS TMO3MIMUI M yu€Ta WHTEPECOB; CIyIIATh
napTHEpa; GopMyIMpOBaTh, ApPTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;



MIPOrHO3UPOBATh BOSHUKHOBEHUE KOH(IMKTOB IPU HAIMYHM PAa3HBIX TOYECK 3PCHHS U pa3peliaTh
KOHQ)JIMKTHI Ha OCHOBE YUYETa HHTEPECOB U MO3UIIMK BCEX YUYACTHHKOB;

apryMEHTUPOBATh CBOIO TMO3ULMI0 MU KOOPJIWHUPOBATH €€ C TO3UIUSIMU MapTHEPOB B
COTPYJIHUYECTBE MPHU BHIPAOOTKE OOIETro PEIICHHUS B COBMECTHOM JIEATSILHOCTH;

BBITIOJHATH CBOIO 9acTh pabOTHI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa U KOOPIUHUPOBATH CBOH
JEUCTBHUS C IPYTUMU YJI€HAMU KOMaHIbL;

OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHIA IPOIYKT.

OsnadeHue yHUGEPCANbHBIMU YUEOHBIMU PeZYSIAMUBHBIMU OClICIEUAMU:

CTaBUTH IIEJH, BHIOMpAaTh W CO3/aBaTh AITOPUTMEI ISl PEHICHHS y4eOHBIX MaTeMaTHYECKHX
npobiem;

IJIAHUPOBATh U OCYIIECTBIATH  JCATEIBHOCTb, HANpPAaBICHHYIO Ha peEUICHUE 3a7ad
HCCIIEIOBATENIbCKOTO XapaKTepa.

(hopMyTUpoOBaTh M YACPXKHBATh Y4eOHYIO 3aJady, COCTaBIATH IUIAH W IOCIEAO0BATEIHHOCTD
JICHUCTBHI;

OCYIIECTBIIATh KOHTPOJB 10 00pa3ily U BHOCUTH HEOOXOAUMbIE KOPPEKTHBEI,

KOHTPOJIMPOBATH MPOIIECC U PE3yNIbTaT YIeOHOW MaTeMaTHIECKON AeITeIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWIBHOCTh WJIM OINMOOYHOCThH BBIMIOJHEHMs y4eOHOW 3anauu, e
00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PelIeHUS;

CIMYaTh CIIOCO0 NEHCTBHSI W €ro Pe3yibTaT C 3aJaHHBIM 3TAJOHOM C IIENbI0 OOHAPYKCHHS
OTKJIOHEHHUH M OTJIMUMHI OT dTaJOHa.

MpeaBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTH ITPU PEHICHUH YueOHOM 3a/1a4H;

MMOHMMATh TPUYHHBI, 110 KOTOPHIM HE OBUI AOCTHUTHYT TpeOyeMBId pe3yibTaT AesITeTbHOCTH,
OTIpeIeNIATH MO3UTUBHBIC N3MEHEHHS U HANIPaBJICHUS, TPEOYIOIINE NanbHEeHIIeH padoTH;

PETyJIMPOBATh CIIOCOO BBIPAKCHUS SIMOIIUH.

INPEAMETHBIE PE3YJIBTATBI

Pesynbrartel ocBoeHHMs yueOHOro mnpemmera «MaTemartuka (BKIOUas aire0py, reOMETPHIO,
BEPOSATHOCTh U CTAaTHCTHKY)», PACIPECICHHbIC M0 ToAaM O00y4eHUs, (HOPMYIUPYIOTCS O MPHHIIUAITY
Mo0aBIeHHS HOBBIX PE3YJIBTATOB OT TOZa K TOAY, YXKe Ha3BaHHBIE B MPEIBIIYIINX ToJaX MMO3UINH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUMTHIBAIOTCS (PE3yJabTaThl OYEPEIHOTO ToJa MO YMOIYAHUIO
BKJTFOYAIOT PE3YyIbTAThI MPEABIAYIINX JIET).

INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBEI OCBOEHUM S PABOYEU I[TPOI' PAMMBI

KYPCA «MATEMATHUKA» (ITO TOAAM OBYUYEHUA)

OcBoenne yuebHOro Kypca «Maremaruka» B 5—6 KiaccaXx OCHOBHOHM IIKOJBI JIOJDKHO
o0ecrnevnBaTh JOCTIKEHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTeNbHBIX PEe3yIbTaTOB:

5 KJIACC

Yucna u epluucnenusn

OpHeHTHPOBaThCSl B MOHATHAX M ONEPUPOBATH Ha 0a30BOM YPOBHE TEPMHUHAMH, CBSI3AHHBIMHU C
HATYpaIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JAPOOSIMH.

CpaBHUBaTb M YNOPAAOYMBATH HATypalbHBbIE YHMCIA, CPABHUBATh B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE JIPOOH, IECSITUIHBIE APOOH.

CooTHOCHUTH TOYKY Ha KOOPJMHATHOM (YHCIOBOI) MPAMOIl ¢ COOTBETCTBYIOIIMM €Il YHCIOM U
n300paxaTh HaTypaJibHBIE YKCIa TOYKAMH Ha KOOPAWHATHON (YMCIIOBOI) IPSMOH.

BrimonnsaTs apudmMerrnueckue AeWCTBHS ¢ HATypaJbHBIMH YHCIaMHU, C OOBIKHOBEHHBIMU JAPOOSIMU
B IIPOCTEUINX CIIydasiX.

BEIONHATH TPOBEPKY, TPUKUAKY PE3yJIbTaTa BHIYHCICHHA.

OKpyriasTh HaTypalbHBIE YUCTIA.

Pewienue mexcmoswix 3a0au

Pemarp TekcTOBBIE 3amaun apu(METHYECKHM CIIOCOOOM K C IOMOIIBIO OPraHW30BAHHOTO
KOHEYHOT'0 1epedopa BceX BOZMOKHBIX BaApUAHTOB (IIPH HEOOXOAMMOCTH C HANPABJISIOIIEH TOMOILBIO).

Pemate 3amaum, copepkaliue 3aBUCHMOCTH, CBSI3BIBAIOLINE BEIWYMHBL CKOPOCThb, BpEMS,
paccTosiHue; IIeHa, KOJIWYECTBO, CTOMMOCTH (IPH HEOOXOJMMOCTH C HCIIOIB30BAaHHEM CIIPABOYHON
UHQOpMAIIH).

Hcnonb30BaTh KpaTKye 3alKCH, CXEMBbI, TAOIHUIIBI, 0003HAYCHHUS P PELICHNH 3a/1a4.

[onp30BaThCsl OCHOBHBIMH E€IMHHIIAMH HM3MEPEHHsS: IICHBI, MACChl, PACCTOSIHUS, BPEMCEHH,



CKOPOCTH; BBIp2XAaThb OIHU CIUHHUIBI BEJIMYMHBI 4epe3 Apyrue (Ipu HEOoOXOIUMOCTH C OINOpPOH Ha
CIIPABOYHYIO HH(POPMAIIHIO).

Uzenekarp wuH(pOpManuio, NpeACTaBICHHYI0 B Ta0imule, Ha CTOJIOYaTOW Juarpamme,
MHTEPIPETUPOBATH NIPEACTaBICHHBIE JaHHBIC, HCIIOJIb30BaTh JaHHbIE TIPU PEIICHUH 3a/1a4.

Haznaounaa ceomempus

[lonp30BaTbCsl TEOMETPUUECKUMM IOHATHSIMM: TOYKa, MpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBonuTh mHpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HMEOUMX (GOpMy H3yUEHHBIX
TEOMETPHUYECKUX QUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAMMOCTH IO BH3YaJLHOH OIOpE, CBA3aHHYIO C
yIJIaMu: BeEpIIMHA, CTOPOHA; C MHOTOYTOJIBHUKAMH: YTroJ, BEpLIMHA, CTOPOHA, JAWAroHajlb, C
OKPY>KHOCTBIO: pajiuyc, TUAMETp, LIEHTP.

Uzo0paxkath W3ydeHHbIE TeoMeTpuueckrue (Urypsl Ha HEJIWHOBaHHOM M KjeT4daTroid Oymare c
MOMOIIBIO IUPKYJISA U TUHEHKH (TIOCIIe COBMECTHOTO aHATN3a).

HaxonuTs niaMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOILBIO JIMHEHKH, CTPOUTH
OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTH 3aJJAHHOTO paauyca.

Hcnons3oBaTh CBOMCTBA CTOPOH M YIJIOB HPSAMOYIOJIBHHMKA, KBaapara sl MX MOCTPOCHMS,
BBIYUCIICHHS IOl U IEPUMETPA.

BbuucnaTe mepumerp M IUIOLIaNb KBagpaTa, NPSIMOYTOJNbHUKA, (UIYp, COCTABICHHBIX U3
NPSIMOYTOJIHUKOB, B TOM 4HcIe GUryp, n300paXEHHBIX Ha KJIET4aTOH Oymare.

ITonp30BaThCs OCHOBHBIMU MCTPUUCCKUMH CAWMHULIAMU U3MEPCHUA AJIWHBI, IJIOMIAAW,; BbIpakaTb
OJTHY €TMHUIIBI BETMYUHBI Yepe3 Apyrue (IIpu HeoOXOAUMOCTH C OTIOPOI Ha CIIPAaBOYHYIO HH()OPMAIIHIO).

PacnioznaBathe mapaienenunen, Ky0, HCHOJB30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, PeOpO TpaHb,
W3MEpPEHHsT, HAXOIUTh U3MEPEHHS apajielienuIea, Kyoa.

Brruucnats 00béM KyOa, mapajiesnenuneaa o 3aJaHHbIM U3MEPEHUsIM (C OIOPOi Ha alnropuTM
y4eOHBIX IEHCTBHIT), TIOTH30BATHCS SAMHAIIAMH H3MEPEeHUs 00bEMa.

Pemrate HecnoxHBIE 3a7aud Ha HW3MEPEHHE T€OMETPUYECKHX BEIMYMH B TPAKTHUECKHX
cutyanusx (Ipu He0OXOAUMOCTH C BU3YaJIbHOW OMOPOH ).

6 KJIACC

Yucna u eptuucnenus

OpueHTUPOBaThCS B TIOHATUSAX M ONEPHUPOBATh HA 0a30BOM ypOBHE TEPMHHAMH, CBS3aHHBIMH C
pa3IMYHBIMA BHJIaMH YUCENl W CIOCO0AMHU WX 3aIlMCH, MEPEeXOIUTh (€CTH 3TO BO3MOXKHO) OT OJTHOU
(bopMBI 3arKcH yrcia K Jpyrou.

CpaBHUBaTh W YHOPSJIOYHMBATH IIEJIbIC YMCIIA, OOBIKHOBEHHBIE U IECATUYHBIE Ap0oOH, CPaBHUBATH
YHUCIIa OJTHOTO U Pa3HBIX 3HAKOB.

BrImonHATh apudMeTnieckue ASHCTBUS C HATYPATBHBIMU U IENTBIMU YHCIIaMH, OOBIKHOBEHHBIMH
U JIECTHYHBIMH APOOSIMH, TTOJIOKUTEIHHBIMHA U OTPUIIATEIILHBIMU YUCIIAMH.

BreruncnsaTh 3HaYSHUS YHCIOBBIX BBIPAXKEHHM, BBIMOJHATH TPUKUAIKY W OILEHKY pe3ylbTaTa
BBIYMCIICHHUH; BBIOJHATH MPE0O0Pa30BaHUs YMCIOBBIX BBHIPRKEHHI Ha OCHOBE CBOWCTB apu(METHUECKHX
JICUCTBUH.

CoOTHOCHTH TOYKY Ha KOOPIWHATHOHN MPSIMON C COOTBETCTBYIOIIUM € YHCIOM M MU300pakarhb
YHUCIla TOYKaMHU Ha KOOPAMHATHOW MPSIMOH, HaXOUTh MOJIYJIb YHCIA.

CoOTHOCHUTBH TOYKHU B IPSMOYTOJIBHOM CHCTEME KOOPIUHAT ¢ KOOPAWHATAMH 3TON TOUKH.

OKpyTJIsITh Leble Yucia U AecATHYHbIE Jpodu (1o 00pasily), HAXOAUTh MPHOIMKEHUS YHCE.

Yucnogwle u OyKeeHHble BbIPAICEHUA

OpueHTHpOBaTHCS B IOHATUSAX M ONEPHUPOBATh HA 0a30BOM YPOBHE TEPMHHAMH, CBS3aHHBIMH C
3aIUChIO CTETICHH YMCIIa, HAXOJUTh KBAJpaT U KyO Yuclia, BRIYUCIATH 3HAYEHUS TIPOCTEHIITNX YMCIOBBIX
BBIPaXEHHH, COJIEpKAIUX CTETIEHH.

[Tonp30BaTHCS TMIPU3HAKAMHE JEITUMOCTH (TIpU HEOOXOIUMOCTH C OTIOPOI Ha aJITOPHUTM IpaBUia),
packiIaapIBaTh HATYpaJbHBIC YHCIIA HAa IPOCTHIE MHOXKHUTEIH.

Tonv306amubcs macuimabom, COCTABIATE MPOIIOPLUK M OTHOILICHHSI.

Hcnonb3oBath OykBBI Ui 00O3HAYEHMs 4YMCENl HPU 3alMCH MaTEMaTU4YeCKUX BbIPaKEHHMH,
HaXOJIUTh 3HAYCHWs] OYKBEHHBIX BBIPQKEHWH, OCYIIECTBISII HEOOXOJUMBIC IIOJICTAHOBKH U
npeoOpa3oBaHus (C OOPON HA AITOPUTM YUEOHBIX JICHCTBUI).

Haxoauts Hen3BeCcTHBIN KOMIIOHEHT paBEHCTBA.

Pewenue mexcmoswix 3aoay



Pemate MHOTOMmIArOBBIE TEKCTOBBIE 3aJaddl apH(YMETHYECKHM CIOCOOOM C OHOpoi Ha
BOIIPOCHBIH TIJIaH.

Pemars mpocrelimnue 3agaum, CBA3aHHBIE C OTHOIIEHHEM, MPOMOPIMOHAIBHOCTBIO BEIHYUH,
MPOLEHTAMHM; PELIaTh TPH OCHOBHBIC 334l HA IPOOU U MPOLICHTHI.

Pemars 3amaum, coxmeprkamiye 3aBHCHMOCTH, CBS3BIBAIOIINE BEIHYUHBI. CKOPOCTb, BpEMH,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb; IIPOU3BOAUTENILHOCTD, BpeMsi, 00b&éMa paboThl, HCHONb3Ys
apupmeTnyeckue  JACUCTBUS, OLEHKY, NPUKUAKY; TOJb30BaThCS  CAMHUIAMUA  WU3MEPEHHS
COOTBETCTBYIOLINX BEIHYHH.

CocraBnars OyKBEHHBIE BBIPAKEHHS 10 YCIOBHIO 33a4H I10CIIE COBMECTHOI'O aHAJIN3A.

UzBnekats uHpOpMaNMIo, MpEACTaBICHHYI0 B TaOMUIaX, HAa JUHEWHOH, cTONOYAaTOW WM
KpyroBoi AMarpaMMax, WHTEpPIpPETUPOBATH IPEACTABICHHBIE JaHHBIC;, HCIOJIb30BaTh JIAHHBIE NpPU
pEILIeHNN 3a/1ay.

[IpencraBisiTe MHGOPMAIHIO C TIOMOILBIO TAOJIUL, TUHEHHOMN U CTONOYATOM qrUarpamMM.

Hacznaounas zeomempus

[IpuBomuTh mHpHUMEpbl OOBEKTOB OKPYXAIOWIIETO MHPA, HMEIOMHX (opMy H3yUEHHBIX
TeOMETPUUECKHUX IIOCKUX U IPOCTPAHCTBEHHBIX (GUTYp, IPUMEPHI PABHBIX U CUMMETPUYHBIX (hUryp.

N3o0paxkatb ¢ MOMOIIBIO LUPKYJS, JTUHEHKH, TPAHCIOPTUPAa Ha HEIMHOBAHHON M KiIeT4aTon
Oymare u3y4eHHbIE IIJIOCKUE FeOMEeTpHUYecKre GUTyphl U KOHPUTYpaLUH, CAMMETPUYHBIE (PUTYPHI.

Hmets mnpenctaBieHHE O TEOMETPUYECKUX IOHATHUAX: PABEHCTBO (UIYp, CUMMETpPHUS, OCh
CUMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BelWYMHBI YIJI0B U3MEPEHHEM C MOMOIIBIO0 TPAHCIIOPTHPA, CTPOUTH YIJIbl 33JaHHOM
BEJIMYUHBI, MTOJIb30BAaThCS NPU PEIICHUM 337ad IpadyCHOW MEpOH yTJOB; paclo3HaBaTh HA 4YepTekax
OCTpBIH, NPSMOM, pa3BEPHYTHIM U TYIIOH YTJIBL.

BoeruncnsaTs qyiMHy JIoMaHOM, IEpUMETP MHOTOYTOJIBHUKA, MTOJIb30BAaThCS €AMHULIAMHU U3MEPEHUS
JUIMHBI, BEIpaXaTh OJHU €INHULBI U3MEPEHNUS AJINHBI 4epe3 APYTHeE.

HaxonuTts, ncnomb3yst 4epTExKHbIE HHCTPYMEHTBI, PACCTOSTHYS: MEKIY ABYMsI TOUKAMH, OT TOUKH
JI0 MPSIMOM, JUIMHY ITyTH Ha KBaJPATHOMN CETKE.

Brraucnats miomans GUryp, COCTaBIEHHBIX U3 TPSMOYTOIBHUKOB, HCIIONB30BaTh pa3OueHue Ha
NPSMOYTOJIHUKH, Ha PaBHbIE (PUIYpbI, HOCTpauBaHUE OO MPSIMOYTOJbHUKA; MOJIb30BATHCSI OCHOBHBIMHU
eMHHULIAMU HW3MEpEHHsl IUIOINAH; BhIpaXkaTh OJHM €IMHUIBI U3MEpPEHUs IUIOIIaau depe3 Apyrue (mpu
HEOOXOJUMOCTH C OTIOPOI Ha CIIPABOYHYIO HH(POPMAILIHUIO).

PacnozHaBaTh Ha MOAENSIX M H300pAKEHUSAX MUPAMHUILY, KOHYC, LWJIMHIApP, HCIIOJIB30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

N3o0paxkath Ha KIeTyaToil Oymare nmpsiMOYyTroJIbHBIH Napaliesenue]t.

Boruucnate 00bEM  MPSIMOYTOJIBHOTO —Mapajiesienunena, Ky0a, IONb30BaTbCsi OCHOBHBIMU
€AMHULIAMHU H3MepeHusi 00bEMa; BbIpaXKaTh OJJHU €IMHMIIBI U3MepeHHs 00bEMa uepe3 Apyrue (¢ onopoi
Ha CIPaBOYHYIO HH(OPMAIIHUIO).

Pemarr HeciaoxHBIE 3aJjaud Ha HAXOXKICHHE T'€OMETPUYECKHX BEIHMYMH B MPAKTHUYECKUX
cuTyauusx (Ipu HeoOXOIUMOCTH € BU3YJIBHON OIOPOH).

[IJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHMSI PABOYEN ITPOI'PAMMBbI

KYPCA «AJI'EBPA» (IIO 'OJAM OBYUYEHU )

OcBoenne y4eOHOro Kypca «Aisredpa» Ha YpOBHE OCHOBHOTO 0OLIEro 0Opa3oBaHUs JOJIKHO
obecreynBaTh IOCTHIKEHUE CIIEAYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u eviuucnenusn

BeImonHsATh, coueras ycTHblE ¥ TNHChbMEHHBIE TPUEMBI, apudMeTHYECKHE JCUCTBHS C
paloOHaIbHBIMU YHCIIAMHU.

Haxogutp 3HadeHus YHCIOBBIX BBIPAKEHUH; MPUMEHATh pPa3HOOOpa3HbIE CIOCOOBI M MPHEMBI
BBIYUCIICHHS] 3HAUEHUI JIPOOHBIX BBIPAKEHUH, COJIEPIKAIIX OOBIKHOBEHHBIE U JICCATUYHBIE JPOOH.

[epexomuth OT OTHOM (OPMBI 3aIKMCH YKCEN K APYTroii (TpeoOpa3oBhIBaTh JECATUUHYIO JpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B ACCSTHYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUYHYIO IPOOB).
CpaBHUBATH U yNOPSIOUYNBATH PAITMOHATBHBIE YUCIIA.

OxpyryaTe yncia.

BeInonHAT NPUKHAKY M OLEHKY pEe3ylbTaTa BBIUMCIECHUHN, OLIEHKY 3HAYEHHH YHCIOBBIX
BBIPAKECHUH.



BhInonHATh AEHCTBUS CO CTENEHAMH C HAaTYpajbHbIMU [OKA3aTeIsIMuU (C OIOPOil Ha CIIPaBOYHYIO
HHGOPMAITHIO).

[IpuMeHATh IpHU3HAKY JEIUMOCTH, Pa30oKEHNE HA MHOKHUTEIN HaTypalbHbBIX YHCEN.

Pemate mpocTteiimye npakTHKO-OPUEHTUPOBAHHBIE 3a[aul, CBA3aHHBIE C OTHOILIEHHUEM BEIWYMH,
MIPONOPIUOHATIBHOCTEIO BEIMYNH, MPOLIEHTAMH; UHTEPIPETUPOBATE PE3yIbTaThl PELICHUS 3a4a4 C Y4ETOM
OrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipajricenus

OpueHTHpOBaThCSI B TMOHATHSIX W ONEPUPOBaTh Ha 0a30BOM YPOBHE alre0pamdecKou
TEPMHUHOJIOTHUEN U CHMBOJIMKOM.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAXKEHUH NP 3aIaHHBIX 3HAUYCHHSX MEPEMEHHBIX.

BrimonHsaTe mpeoOpa3zoBaHUs 1IETIOTO BHIPAKEHHWS B MHOTOWIEH NPHUBEICHHEM MOJOOHBIX
CJIaraeMbIX, PaCKPBHITHEM CKOOOK.

BrInonHATs yMHOXEHHME OJHOUYIEHA Ha MHOTOYJIEH W MHOTOWIEHAa Ha MHOTOWIEH, IMPUMEHSTh
(bopMyIbl KBagpaTa CyMMBI M KBaJipaTa pa3HOCTH (C OTOpOii Ha CIPaBOYHYIO HH(OPMAIIHIO).

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB HAa MHOXKUTEIH C IOMOIIBIO BBIHECEHMS 3a CKOOKU
00ILEro MHOXKHTEJIS, TPYNIIUPOBKU CJIaraeMblX, IPUMEHEHUs (GOpMyd COKPAIIEHHOTO YMHOXEHHS (C
OTIOpO#i Ha CIIPABOYHYIO HH(OpMAIIHIO).

[IpumensTe npeoOpa3zoBaHusi MHOTOYICHOB Ui PELICHHS Pa3IMYHBIX 3a1a4 M3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPaKTUKH.

Hcnonb3oBaTh cBoiicTBa cCTeleHel C HATypalbHBIMH IOKa3aTelsIMH Il TpeoOpa3oBaHuUs
BBIpaXCHHI (C ONIOPOY Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypasnenus u nepagencmea

Pewate JsMHEWHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHAS IpaBWIA IEpexona oOT
MCXOJHOTO YpaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTh, SBIsIeTCS JIM YUCI0 KOPHEM ypaBHEHHUS.

Hmets mpezacraBieHre o rpaguyuecKux METOAAax NPH PELICHWU JUHEWHBIX ypaBHEHUH U HX
CUCTEM.

[lonOupare mpuMepsl Map YHUCeN, SIBISIOMIMXCA PEIICHHEM JIMHEHHOTO YpaBHEHHS C JBYMS
MepPEeMEHHBIMU.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH IpadK JUHEHHOTO ypaBHEHHUS C IBYyMs IEPEMEHHBIMU;
MOJIB3YSICh TPaUKOM, IPUBOJUTH TIPUMEPHI PElICHHs YpaBHCHUSI.

Pemrate cuctembl BYX JTMHEHHBIX YpaBHEHHI C JBYMS NIEPEMEHHBIMHU, B TOM YHCiIe TpaduiaecKu
(c omopoii Ha aNTOPUTM YUeOHBIX TSHCTBUI).

CocraBnare (mocie COBMECTHOTO aHaiM3a) M pelarb JHMHEHHOe YpaBHEHHE WM CHCTEMY
JUHEWHBIX YPaBHEHUH IO YCJIOBMIO 3aJja4d, WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3ajauu
MOJTyYEHHBIN pe3yJIbTaT.

Koopounamut u cpagpuxu. @ynxyuu

N300paxarh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATaM,
JIy4H, OTPE3KH, HHTEPBaJIbl; 3aIIUCHIBATh YHCIIOBBIE TPOMEXKYTKH Ha aIreOpandeckoM si3bIKe.

OTMeuars B KOOPAMHATHOM IUIOCKOCTH TOYKU 1O 3aJaHHBIM KOOpPAMHATaM; CTPOUTH IpaduKu
auHeHHbIX GyHKIMHA. CTpouTh rpaduk GyHkmu y = KX + b.

OnwuceiBaTh ¢ MOMOIIBI0 (DYHKIMH W3BECTHBIC 3aBUCUMOCTH MEXAY BEIMYHHAMH (110 aJITOPUTMY
yu4eOHBIX  JEWCTBHUI):  CKOpOCTb,  BpEMs,  pPAcCTOSHHE; [E€Ha, KOJMYECTBO,  CTOMMOCTE;
MPOU3BOAUTENBHOCTE, BpEMsl, 00bEM padOTHI.

HaxonuTh 3HaueHne QyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[lonumare rpaduueckuii cmocod npeAcTaBieHUs M aHanM3a HHPOPMALWHM; HU3BJIEKAaTh U
MHTEPIPETUPOBATh HHPOPMALHIO U3 TPAQHUKOB peaIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u gviuucnenusn

Hcnonb3oBaTh Ha4alIbHBIE MPEJICTABICHUSI O MHOXECTBE JICMCTBUTENIBHBIX YUCEN J1JISI CPABHEHMS,
OKPYTJICHUS ¥ BBIYUCIICHH; H300pakaTh IEHCTBUTEIHHBIC YUCIIA TOYKAMHU Ha KOOPAMHATHON TIPSIMOMA.

[IpumeHATh MOHATHE apU(METHYESCKOTO KBaJIPATHOTO KOPHS; HAXOIUTh KBaJpaTHbIC KOPHH,
UCTIONB3Ysl TIPH HEOOXOIMMOCTH KaJIbKYJIATOP; BBIMOJIHATH MPOCTEUIIHE TMpeoOpa3oBaHus BHIPAKCHUL,
COJIEpKaIlMX KBaJIpaTHbIE KOPHU, UCITIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBIMX W MAJIBIX YHCET C MOMOIIBI0 JTECSITUYHBIX IpoOeH W CTETCHEH
yucna 10.

Anzebpauueckue evipasrcenusn



[TpuMeHATH MOHATHE CTETICHM C IIEJbIM ITOKa3aTeNieM, BBIIIOIHATh IPeoOpa3oBaHus BHIPAKECHHH,
COZIepIKAIUX CTETICHH C IIeTbIM IOKa3aTeseM (C NCTIOIb30BaHNEeM CIIPaBOYHOI nH(opManum).

BEIMONHATE HECHOXKHBIE TOXIECTBEHHBIE NPEoOpa3OBaHUSI PAMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE MPaBWJI ACHCTBHUI HaJ MHOTOUYJIEHAMHU M anreOpandecKuMu JpoOsMu.

PackansiBaTh KBaIpaTHEIA TPEXWIECH HA MHOXKUTEIH.

[TpumeHATH NpeoOpa3oBaHMs BBIPAKECHUH U PEUICHHS Pa3lUYHBIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX MTPEAMETOB, U3 peabHON MPAKTHUKH.

Ypasenenus u nepasencmea

Pemare nuHeiiHbIe, KBafpaTHBIE ypaBHEHHUS (C MCIIOIB30BAaHHWEM CIIPABOYHON MH(MOpMAINM) 1
panroHaNIbHbIC YPaBHEHUs, CBOSIIMECS K HUIM, CHCTEMBI IBYX YPaBHEHUH C ABYMSI IEPEMEHHBIMH.

[IpoBoauTh TpocTele HcclaeqOBaHUs ypaBHEHWH W CHCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEHHEM TpaUyecKux NpeNcTaBIeHUH (yCTaHABIMBaTh, MMEET JHM YpaBHEHHE WM CHCTEMa
YpaBHEHUH peIIeHHSI, €CIIH UMEET, TO CKOJIBKO, U TIP.) C OTIOPOi Ha alrOPUTM Y4eOHBIX ISHCTBUH.

[lepexoanuTs OT cIOBeCHOH (OPMYIHMPOBKU 3a/auu K €€ anreOpandeckold MOJENIU C MOMOIIBI0
COCTaBJICHHS YPaBHEHHS WM CHCTEMBl YpaBHEHHH, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a7a4M TOTyYCHHBIH pe3yIbTaT.

[IpuMeHsITH CBOWCTBAa YHCIOBBIX HEPABEHCTB JJISI CPABHEHHWS, OLIEHKH, pEIIaTh JIMHEHHbIC
HEpaBeHCTBA C OJHOW MEPEeMEHHOW M HMX CHCTEMBI; JaBaTh IpauvecKyl0 WLTIOCTPALUI0 MHOXKECTBA
pelIeHuii HepaBeHCTBA, CHCTEMBl HEPABEHCTB.

Dyukyuu

OmnepupoBaTh Ha 0a30BOM ypOBHE (QYHKIHOHAIBHBIC TOHITUS ¥ S3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAYEHHsI); ONPEACIIATh 3HaUeHNEe (QYHKIMH 110 3HAUYCHUIO apryMEHTa; OTpeaeisITh
cBolicTBa (hyHKIUH 10 €€ rpaduKy.

. k
Crpouth rpaduKy deMeHTapHbIX GyHKIMA Buaa , Y = X2, y = X%, y=+/x, y= > OTMCHIBATH

CBOWCTBA YHCIOBOW (YHKIUH 10 e€ rpaduKy (IpH HEOOXOIUMOCTH C HANPaBJISIIOLICH TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATh U yNIOPSI0UYMBAThH PAllMOHAIBHBIE U HPPAL[MOHAIBHBIE YHCIIA.

BeimonuaTe apudmMeTnueckue ACUCTBHS € PALUOHATIBHBIMH YHCIaMH, COYeTas YCTHBIE W
MUCBbMEHHBIE MPUEMBI, BBIITOJIHATH BBIYMCIECHUS C UPPAIMOHAIBHBIMY YHCIIAMU.

Haxoguthe 3HaueHust cTemeHed C UENbIMH TOKa3aTelsIMH M KOpPHEH; BBIUMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAYKEHUI.

OKpyrJIATE AEUCTBUTENBHBIE YHCIIA, BBINOIHATh NPUKUAKY PE3ybTaTa BBIUMCICHUH, OLIEHKY
YUCIIOBBIX BBIPAXKEHUM.

Ypasnenua u nepasencmea

Pemate nvHElHBIE W KBaJpaTHBIE YPABHEHMs, YPaBHEHMSA, CBOIAIIMECS K HHUM, NPOCTEHIINE
JpOOHO-paIlIOHATIFHBIE YPABHEHHSI.

Pewmate npocreimme CUCTEMBI IBYX JIMHEWHBIX YPABHEHHUN C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHHE HE SIBJISICTCS JTMHEHHBIM (II0 BU3YaIbHOM OIIOpE).

Pemate mpocreiiine TEKCTOBBIE 33Ja4H aNreOpanyecKUM CIIOCOOOM C MOMOIIbIO COCTaBIICHHS
YpaBHEHUS W CHCTEMBI IByX YPaBHEHHH C IBYMS IepEMEHHBIMHU.

[IpoBoauTE mHpoOCTEHIIME WCCIECNOBAHUS YpPaBHEHMH W CHCTEM YPAaBHEHHH, B TOM 4YHCIE C
NpUMEHEHUEeM Trpaduvyeckux MpeacTaBleHud (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YpaBHEHUH pelIeHns, €ClIi IMEET, TO CKOJIBKO, U TIp.).

Pemars nuHeliHbIe HepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; M300pakaTh pElICeHHWE HEPaBEHCTB
Ha YMCJIOBOM NMPsIMOM, 3aIIUCHIBATh PEIIEHHE C TOMOIIBIO0 CHMBOJIOB.

Pemarp cuctemsl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJIpaTHOE
HEPaBEHCTBO; N300pa)kaTh PEUICHHE CHCTEMBbl HEPABEHCTB Ha YMCIIOBOM MPSAMOIA, 3aIUCHIBATh PEIICHNE C
MIOMOILBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MIPH PEILICHUH Pa3IMYHBIX 3a/1a4.

Dynkyuu

PacnioznaBath (yHKIMM W3y4eHHBIX BUJIOB. [lOoKa3plBaTh CXEMAaTHYECKH PACIONIOKEHHE Ha
KOOPMHATHOM IJI0CKOCTH TpadukoB pyHkiwmi Buga: Y = kx,y =kx + b, ,y=ax? + bx +c,y =x3, y =Vx,

k o o o
Y = B 3aBHCHMOCTH OT 3HauCHHH K03 (PHUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKITHIA.

Ctpoutb 1 U300pakaTh cXeMaTHYECKH IpaQuKy KBaAPATUIHBIX (YHKIHIA, ONHCHIBATH CBOMCTBA



KBaJAPaTUYHBIX (QYHKIIUN 10 UX TpaduKam.

PacnioznaBath kBajpaTHyHyr (YHKOUIO 10 (opMyse, MPUBOAMTH MPHMEPHI KBaJpaTHYHBIX
(GYHKIMIA U3 peaTbHOU KU3HH, (PU3UKH, TCOMETPHUH.

Apugpmemuueckan u ceomempuueckasn npozpeccuu

Pacnio3HaBaTh apuMETHYECKYIO W TEOMETPUYECKYIO TPOTPECCHHM TIPU PAa3HBIX CHocodax
3aJIaHHS.

BbINONMHATS  BBIYMCICHHS C HCIOJNB30BaHUEM (OpMysn N-ro uieHa apu@MEeTUYeCKOr U
TEOMETPHUYECKON MTPOTPECCHIA, CYMMBI TIEPBBIX N WJIEHOB (C ONIOPOI Ha CIIPABOYHYIO HH(POPMAITHIO).

Pemrate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCIEIOBATEILHOCTSIMH, B TOM YHCIE 3aJaddl W3
peabHOM KU3HH (C UCTIOJIL30BAaHUEM KAJIBKYJISATOPA, TU(PPOBLIX TEXHOJIOTHI).

TUIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUSI PABOYEN ITPOI'PAMMBI

KYPCA «'EOMETPID» (IIO TOOAM OBYUEHUMA)

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHs JOJKHO
o0ecreuynBaTh JOCTH)KEHHUE CIIEAYIOIINX IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIIACC

PacniozHaBaTh M3ydeHHbIE TeoMeTpruuecKue (GUrypsl, ONpeaesiTh UX B3aUMHOE PACIOJI0KEHHE,
n300paxaTh TeOMETPUIECKUE (QUTYPBI; BHIIOIHATE YEPTEXKHU TI0 YCIOBHIO 3aJauu. M3MepsTh NuHEHHbIE U
YTJIOBBIE BeNMYMHBI. Pemats 3ajaun Ha BBIYUCIECHUE JUIMH OTPE3KOB U BEJTMYKH YTJIOB.

Henate rpyOyl0 OICHKY JIMHEWHBIX M YIJIOBBIX BEJIUYWH TIPEAMETOB B PEATbHOW IKU3HH,
pasMepoB NPUPOAHBIX 00BEKTOB. PasnuuaTs pasMepsl 3THX OOBEKTOB MO NOPSIIKY BETMYHHEL.

CTpouTh dYepTekm K TEOMETPUYECKHM 337adaM (C HCHOJIb30BAHHEM CMBICIOBOH OIOPHI:
HaBOJISIIIIUE BOIPOCH /UK alrOPUTMa YIeOHBIX ICHCTBUN).

ITonp30BaThCA NpHU3HAKAMHM PaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPHU3HAKH H CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3aad.

[IpoBoaNTh AOKa3aTEIHCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJBHHUKOB, CBOWCTBOM MEIHMAHBI,
NPOBENEHHON K THMIIOTEHY3€ NPSMOYIOJIBHOTO TPEYroJbHHMKA, B PEIICHUHM T€OMETPHUECKUX 3amad (c
WCTIOJIb30BaHUEM 3PUTENFHON HATIISTHOCTH W/ BEpOaTIbHOM OTIOpHI).

Onpenenars mapamieNbHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPhIe 00pa3yeT ¢ HUMH CeKyIasl.
Onpenenars napauieIbHOCTh MPAMBIX C MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSIMOMN 10
TOYEK APYTOH NPSIMOK.

Pemrate 3aaun Ha kieryaroi Oymare.

[IpoBoauTh BBIUMCIEHHS W HAXOIUTh YHUCIOBblE W OyKBEHHBbIE 3HAYCHHS YIJIOB B
TEOMETPUUYECKUX 33Jadax C MCIOJIB30BAHUEM CYMMBI YTJIOB TPEYTrOJbHHUKOB M MHOTOYTOJIBHHKOB,
CBOICTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEUYEeHHWH JIBYX MapajUIeNbHbIX NPSAMBIX CeKyllei. PemaTth
MIpaKTHYECKUE 33/1a4l Ha HAX0XKJICHUE YTIIOB.

NwmeTs npeacTaBieHme 0 MOHATHE TEOMETPUIECKOIO MECTA TOUEK.

@opMyIHpOBaTh OMNpEeACNeHUs] OKPYXHOCTH M Kpyra, XOpAbl M JAMAMETpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOWCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA IIPU PELICHUH 3a4a4.

OpHEeHTHPOBATHCS B MOHATHUAX: OMUCAHHASA OKOJIO TPEYTOJIbHUKA OKPY’KHOCTb, IEHTP ONMHCAHHON
OKpy>kHOCTH. OnepupoBath Ha 6a30BOM YpOBHE (pakTaMH O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA
MepPeceKaroTca B OJHOI TOYKE, U O TOM, UYTO CEpPEeIUHHBIE TEPIEHANKYIISIPhI K CTOPOHAM TPEYroJbHUKA
MIEPECEKAI0TCA B OJTHOM TOUKE.

OpueHTHupoBaThCsl B MOHATHUSX U OTIEPUPOBATH Ha 0A30BOM YpPOBHE: KacaTejbHasi K OKPY>KHOCTH,
TeopeMa O TepIeHANKYISIPHOCTH KacaTeIbHOU U pajiiyca, MPOBEAEHHOTO K TOUKE KaCaHWUs.

Nwmets mpeacTaBieHne 0 MPOCTEHIINX TEOMETPUUYECKIX HEPABEHCTB, NX MPAKTUIECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE TOCTPOEHUS C MOMOLIBIO LIUPKYJIS U INHEHKH.

8 KUIACC

PacniosHaBaTh OCHOBHBIE BHUJABI UYETHIPEXYTOJBHUKOB, WX OJJIEMEHTHI, IIOJb30BaThCS HX
CBOMCTBAMH IIPH PELICHUH FEOMETPUUYECKUX 3a/ad.

OpueHTHpOBaThCS B MOHATHM — TOYKH TIEpECeUeHHs] MEAMaH TPEeyrolbHHKa (IIEHTpa Macc) B
peLIeHUH 3a4a4.

Bnagers nmoHATHEM cpeaHel NMHUU TPEYrojJbHUKA W Tpalelyd, NPUMEHATh UX CBOMCTBAa NpH
peLIeHUH NPOCTEHIINX FeOMETPUYECKUX 3a1ad. MmeTh npenacrasieHue o teopeme Payeca U TeopeMe o



MPOTIOPIMOHATIBHBIX OTPe3Kax, MPUMEHSATh WX JUIs pelIeHUs MPAaKTUYEeCKUX 3agad (C omopod Ha
3pUTENBHYIO HATJISHOCTE).

[TpuMeHsTh TpU3HAKH TOOOUS TPEYTOJHLHUKOB B PEILICHHH HECIOKHBIX TEOMETPHUYECKHX 3a/1a4.

[onw3oBatscs Teopemoii [Tudaropa s pemeHns reoMeTpUIECKUX U MPaKTHYECKHUX 3a1ad.

Bnamerh TOHATHSIMH CHHYCA, KOCHHYyCa ¥ TaHTEHCA OCTPOTO Yriia MPSMOYTOJIEHOTO
TpeyronbHuKa. [lomb30BaThCS ITUMH TOHATHAMHU JUIl  PEUICHUS TNPaKTUYECKUX 3a1ad  (Ipu
HEOOXOUMOCTH C OTIOPO Ha alNrOPUTM MPaBHUIA).

BoeruncnaTts (pasnuaHbIME crioco0amu) (C OTOpOH Ha CHpaBOYHYI HH(MOPMAITUIO) IUIOIMIAIh
TPEYTOJbHUKA W IUIOMIAd MHOTOYTONBHBIX (GUTyp (MONMB3YSICh, TNle HEOOXOAMMO, KaJbKYISITOPOM).
[IpuMeHSATH OTYYCHHBIC YMEHHSI B TPAKTUYECKUX 3a/1a4ax.

BnaneTs MOHATHSME BIMCAaHHOTO W LIEHTPAIBHOTO YIJIA, UCIOIB30BATh TEOPEMBbl O BIIMCAHHBIX
yriuax, yriax MexJay XopJamu (CEeKyNIMMH) M YIJe MEXIy KacaTeJbHOW W XOpJIOW TpU pelnieHUU
MPOCTEHIINX TEOMETPUIECKUX 3a7au.

Bnanerr mMOHATMEM OMHMCAaHHOTO YETHIPEXYrOJbHWUKA, NPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTrOIbHUKA TIPU PEIICHHN TPOCTEHIIHX 3a/1a4.

[MpuMeHsITh MOJNyYeHHbIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKUE MOJCIH IS 3a1ad
peaJ’IBHOﬁ JKU3HU U MPOBOAUTHL COOTBCTCTBYIOINHME BBIYUCICHUA C TPHUMCHCHHEM HOI[O6I/I$1 u
TPUTOHOMETPHUH (IIOJIB3YSCH, T1e He0OXOIMMO, KATBKYIISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPHIX YIJIOB, HAXOAWUTh C HMX TMOMOIIBIO Pa3InvHbIC
3IIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHNne MPSMOYTOJIBHBIX TPEYroIbHUKOBY). Haxomuts (¢
MOMOIIBIO KABKYISATOPa) JUIMHBI M YTIIBI 11 HeTAOJMYHBIX 3HAYCHHH.

[Tonw3oBarecs GopMylaMH TPHUBEICHHS W OCHOBHBIM TPHTOHOMETPUYECKUM TOXKIECTBOM IS
HAaXOKJCHUSI COOTHOIICHHH MEXTYy TPUTOHOMETPHYECKMMH BEIMYMHAMHU (C ONOPOil Ha CIIPaBOYHYIO
WH(POPMAITHIO).

Hcnonb3oBaTh TEOpeMbl CHHYCOB W KOCHHYCOB [UISi HAaXOXKACHUS Pa3NUYHBIX 3JIEMEHTOB
TpeyroibHUKa («pEHIEHUE TPEYrONbHUKOB»), TPUMEHATh WX TpPU pEIIeHUH MPOCTEHIINX
TEOMETPUUCCKHX 33/1a4.

Brnanets nonatusiMu rmpeoOpazoBaHus MOJO0HS, COOTBETCTBEHHBIX AIEMEHTOB MOI00HBIX GUryp.
[Monp30BaTHCSI CBOWCTBAMU MOJO0MS TIPOU3BOJIBHBIX (DUTYP, YMETh BBIYHUCIISTH JUIMHBI H HAXOAUTH YTJIbI
y ofo0HBIX Guryp (1Mo anroputMy y4eOHBIX NeHCTBHi). [[puMeHsATh CBOKCTBA TIOAO0US B MPAKTUIECKIX
3agadax. YMeTb IPUBOAUTH IPUMEPHI MOJOOHBIX (GUTYP B OKPY’KAIOIIEM MHUPE.

[Nonw3oBarecsi TeopemMamu (IO BHU3YAIBHOW OMNOpE) O NPOM3BEICHHUM OTPE3KOB XOpJ, O
NPOU3BE/ICHUN OTPE3KOB CEKYIIHX, O KBA/IpaTe KacaTeIbHOM.

[Tonb30BaThCst BEKTOPaMH, MIOHUMATh MX T€OMETPHUYECKUIN M (PU3UIECKUI CMBICI, TIPUMEHATh X
B pEIICHNH TeOMETPUIECKUX M (PU3MUECKUX 3a/ad. [I[puMeHsTh CKalsipHOE POU3BEICHNUE BEKTOPOB JIJIsI
HaXO>KACHUS JUTHH U yTIIOB.

[Tonb30BaThCst METOAOM KOOPAMHAT HA TUIOCKOCTH, MIPUMEHSTH €r0 B PEIICHUH T€OMETPUIECKUX
Y TMPaKTHYECKHX 3a/1a4.

Bnamerhr TOHATHSMH TPaBUIBHOTO MHOTOYTOJbHUKA, JJIUHBI OKPY)KHOCTH, JJIMHBI JTYTU
OKPY)KHOCTH M PaJMaHHOM MephI yIila, YMETh BBIYMCIATH IUIOMIA/Ib Kpyra M €ro 4acredl (c omopoi Ha
CIpaBOYHYIO HHPOPMAIHIO). [[pUMEHSATh OTyYeHHBIE YMEHHS B IPAKTUUECKHUX 33/1a4ax.

Haxomuth ocu (MM UEHTPHI) CHUMMETpUH (uUryp, NPUMEHSTh JBIKEHHS IUIOCKOCTH B
NPOCTEHIINX CITydasiX.

[IpuMeHsTh MOJydeHHbIE 3HAHMS Ha MPAKTHKE — CTPOMTH MAaTEMaTW4eCKUe MOJENH Ui 3a/1ad
peanbHON KH3HM W TPOBOJAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TMPUMEHEHHEM IOJOOUS W
TPUTOHOMETPUYECKUX PYHKIUH (TI0IB3YSCH, TJIe HEOOX0IUMO, KAITBKYISTOPOM).

[IJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN ITPOITPAMMBbI

KYPCA «BEPOSATHOCTD U CTATUCTUKA (ITIO TOAAM OBYUEHUS)

[IpenMeTHBIE pe3ynbTaThl OCBOEHHA Kypca «BeposTHOCTE M cTaTHCTHKa» B 7-9 Kiaccax
XapaKTEPU3YHTCS CIEIYIOLUIUMU YMEHUSIMM.

7 KJIACC
YuraTth nHGOPMALIUIO, IPEICTABICHHYIO B TabiHLaxX, Ha AUarpaMMmax; HpeACTaBsATh JaHHBIEC B
BHUJIe TAOJUII, CTPOUTH JHarpaMMbl (CTOJIONKOBBIE (CTONOYATHIE) W KPYTOBBIE) TI0 MacCHBaM 3HAYEHHH (C



UCIIOJIb30BaHUEM 3PUTENHLHOMN HATIISTHOCTH H/WITH BEpOATHHOM OTIOpHI).

OnuceIBaTh M MHTEPIPETHPOBATH PeabHBIEC YHCIOBBIE TaHHBIC, IPECTaBIeHHBIE B Ta0IHIIaX, HA
Jauarpammax, rpapukax.

OpueHTUpOBaTbCsT B TMOHATUSAX M ONEPUPOBaTH HMMH Ha 0a30BOM YpOBHE: CpeaHee
apudmeTnyeckoe, MeIMaHa, HaubobIlee 1 HaMMEHbIIIee 3HAYCHUS, pa3Max.

Nmets mpexacraBieHne O CiiydaifHOW M3MEHYMBOCTH Ha MpHUMepax IeH, (M3MYeCKUX BEIHYHH,
AHTPOIIOMETPUUECKUX JAaHHBIX; UMETh NPEICTABICHUE O CTATUCTUUYECCKON YCTOMIMBOCTH.

8 KJIACC

UzBnekats u mpeoOpa3oBeiBaTh MH(OPMAIMIO, MPEACTABICHHYIO B BHAE TaONHUI, JUarpamm,
rpaMKOB; MPEACTaBIATh JaHHBIC B BUJE TaOJIUL, JHarpamMm, rpadukos.

OmnuchIBaTh TIOCNE COBMECTHOTO aHANM3a JaHHBIC C TOMONIBEO CTATHCTUYECKUX TMOKAa3aTeNeH:
CpeIHMX 3HAYCHUI U Mep pacceuBaHMs (pa3Max, JUCIEPCUs U CTAHAAPTHOE OTKIIOHEHHUE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M 4YacTOTHI COOBITHMH, B TOM YHMCIIE TIO pe3yibTaTaM
M3MEPECHUH 1 HAOIOACHHH (C MCTIOJF30BAHUEM 3PHUTEIHLHON HATIAAHOCTH W/WIH BepOaThbHOM OIOPHI).

HaxomuTh BEpOSITHOCTH CIyYalHBIX COOBITHIA B OIBITAX, 3HAs BEPOSTHOCTH SJIEMEHTAPHBIX
CO6I>ITI/II\/'I, B TOM YHMCJIC B OIIbITaX C PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMUA CO6BITI/I$1MI/I (C HUCII0JIB30BaHUEM
3pUTENBHON HATTISTHOCTH W/HITH BepOALHOM OTIOPHI).

HNmets mpenctaBieHne o0 TpapUUECKUX MOJENAX: JEPEBO CIy4aliHOro DKCIEPHUMEHTA,
Juarpammel Diiiepa, YucaoBas mpsiMast.

OHCpI/IpOBaTB IIOHATHAMU HaA 6a3OBOM YPOBHE: MHOXKCCTBO, ITOAMHOXCCTBO, BBLIIIOJHATH
omepanuy HaJ MHOXECTBAMH: OOBCIMHCHHE, MepeceYeHue, IOMOIHECHUE, MEePEUUCIIATh JJIEMEHTHI
MHOKECTB; IPUMEHSITH CBOMCTBA MHOXECTB (C MCIIOIH30BAHUEM BU3YaIbHOUM OMOPHI).

Nmets mpepcraBicHue O TpapUuecKOM IMPEICTABICHUE MHOXECTB M CBS3CH MEXIYy HUMHU IS
OIMCAaHMs TPOIIECCOB U SBJCHUI, B TOM YKCIE MPH PEIICHUH 337a4 U3 APYTHX YYeOHBIX MPEIMETOB U
KYPCOB.

9 KJIACC

WzBnekats u mpeoOpa3oBhIBaTh HH(YOPMAIHIO, MIPEICTABICHHYIO B PAa3IMYHBIX HNCTOYHHKAX B
BUJIC TaOJIUII, TUarpamMmm, rpa)KkoB; MPEICTABIIATh JaHHBIC B BUC TAOJIUII, TUarpamMm, rpaduKoB.

Pemarp nmpocteiiiine 3ajauyd  OpraHU30BaHHBIM  [EPeOOPOM  BAapUAHTOB, a TaKkKe C
WCTIONIb30BaHNEM KOMOMHATOPHBIX IMPABUII U METOOB.

Nwmets mpencraBienne 06 onmucaTeNbHBIX XapaKTEPUCTUKAX IJII MACCUBOB YHCIIOBBIX JaHHBIX, B
TOM YHUCJIC CPEHUE 3HAUCHHS U MEPbI PACCCHBAHUS.

Haxoaute 49acTOThl 3Ha4Y€HWI W YaCTOTHI COOBITHS, B TOM YHCJE TOJNB3YACh pe3ylIbTaTaMU
MPOBEJIEHHBIX U3MEPEHHUI U HAOIFOIEHUH (C OTOpOoii Ha CIIPaBOYHYIO HH(POPMAIIHIO).

HaxoauTh BEpOSATHOCTH CIIy4alHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXKHBIMH JJIEMECHTAPHBIMU COOBITHSIMH, B CEPUSX UCIBITAHHMH JIO MEPBOTr0O yCIexa, B CepHsIX
ucneiTanuil bepuymnu.

HmeTs nipeacTaBiieHne 0 CIy4yalHOW BEJIMYMHE U O PACIIPEJETIEHUN BEPOATHOCTEM.

Nmets mpencTaBiieHHe O 3aKOHE OOJBIIMX YHUCENI KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CITy4aifHOM M3MEHYMBOCTH M O POJI 3aKOHA OOJIBIIHX YHCEN B IPUPOJIE U OOIIECTBE.
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