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Cocrasutens: MO yunreneil MaTeMaTuKH



Pabouas mporpamma mo mareMaTHKe s OOYYaroIUXcs € 3aJepKKOM IMCUXUYECKOTIO
pa3zButus (nanee — 3[IP) Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs MOJATOTOBIIEHA Ha OCHOBE
denepanbHOro rocyIapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO O0IIETro 00pa3oBaHUs
(ITpukaz Munnpocsemienust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHHUCTEPCTBOM
octuiu Poccuiickorr @enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC 0O0O0),
[TpumepHo#l aganTUpPOBAaHHONH OCHOBHOW 00pa30BaTENbHOW NPOTPaMMbI OCHOBHOT'O OOILEro
o0Opa3oBaHMs 00YJAOIIUXCS ¢ 3aJepKKOH meuxudeckoro passutus (ganee — [TAOIT OOO 3I1P),
®enepanbHO paboyeii mporpaMMbl OCHOBHOI'O 001I1er0 00pa3oBaHusl 10 npeamery «MaTtemaTtuka»
0a30BbIi ypoBeHb, DesiepaabHON MPOrpaMMbl BOCIUTAHUS, C YIETOM Pacipeie/IeHHbIX IOKIaccam
NpOBEpAEMBIX  TpeOOBaHM K  pe3yiabTaraM  OCBOCHHMS  AJanTHPOBAaHHOW  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS OOYYAIOIIMXCSA C 3aIePIKKOU
NICUXUYECKOT0 pa3BUTHA. B paboueli mporpamme yuTeHbl 1ieH U nojoxkeHust KoHuenuu pa3BuTus
MaTeMaTH4eckoro oopasosanus B Poccuiickoit denepannn.

OO0mas xapakTepucTHKa yueOHOro npeamera «MaremaTuka»

VYueOHnbiii mpenMer «MaTemaTtukay BXOIUT B IpeAMETHYIO obnacte «MaTtemaruka u
uHpopmatuka». OH cIOCOOCTBYET pa3BUTHIO BBIUUCIUTEIBHOW KYJIbTYpbl M JIOTUYECKOTO
MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS IOJb30BAThCA AITOPUTMAaMH, a TaKKe HPUOOPETEHUIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOJAUMBIX B IMOBCEIHEBHOMN *)U3HU oOyuaromuxcs ¢ 3[1P. YueOnsrit
MpeIMeT pa3BUBACT  MBIIUIEHUE, [POCTPAHCTBEHHOE BOOOpaxeHHe, (YHKIHMOHAIBHYIO
IPaMOTHOCTb, yYMEHHUS BOCHPUHUMATh M  KPUTHYECKH aHAJTU3UPOBaTh HHGOPMALHIO,
NIPEJCTABICHHYIO B pa3IMYHbIX (popmax.

OOyuenune MaTemMaTHKe Ja€T BO3MOXKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[IP tounyro,
paloHaIbHYI0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOMASIINE SI3bIKOBBIC,
CUMBOJIMYECKHE, Tpauueckue CpeAcTBa s BBIPAXKEHHUS CYXKIEHUM W HarJagHOTO HX
IIPEICTaBICHHUS.

HeoOxouMbIM KOMIOHEHTOM 0OIIEl KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHM SIBIISIETCA
oO1iee 3HaKOMCTBO € METOAAMM IO3HAHMS JEHCTBUTEIBHOCTH, NMPEACTABICHUE O MpeaMeTe U
METOAaX MaTeMaTHKH, UX OTJIMYUN OT METOJOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX NMPUMEHEHUs MAaTeMaTUKH IS PEeIIeHUs HAay4YHBIX W NMPHUKIATHBIX 3a7ad. Takum
o0Opa3omM, MaTeMaTHuyecKoe 0Opa3oBaHUE BHOCUT CBOW BKJIaJA B (hopMUpOBaHHE OOLIEH KyIbTYphl
YeJI0BEeKa.

M3yueHne MaTreMaTWKH TaKXe CIIOCOOCTBYET 3CTETHYECKOMY BOCHHMTAHHUIO YeEJIOBEKa,
MTOHMMAHMIO KPAacOThl M U3SIIIECTBA MATEMAaTUIECKUX PACCYKIEHUH, BOCIIPUATHIOT€OMETPUUECKUX
(hopM, YCBOEHUIO UEH CUMMETPHH.

[Iporpamma oTpakaeT conep;kanue o0ydeHus npeameTy «MaremaTtruka» ¢ yueToM 0coObIX



oOpasoBarenbHbIX MOTpeOHOCTEH oOyvaromuxcst ¢ 3IIP. OBnagenue ydeOHBIM MpPEeIMETOM
«MatemaTHKay MpeICTABISAET OMPECIICHHYIO CI0KHOCTD Aiis ydamuxcs ¢ 3[1P. V oOyuarommxcsic
3IIP nHambonee BBIpa)K€HBI OTCTAaBaHHMS B Pa3BUTHH CIOBECHO-JIOTMYECKHX (DOPM MBIIIICHHUS,
M03TOMY aOCTpaKkTHBIE U OTBJICUEHHBIE KAaTErOpUH UM TPYAHOAOCTYIMHBI. B ToXe Bpems mpu
CHelHalbHOM O00y4eHHH OOydaroluecss MOTYT BBINOJHATH 3aJaHus 1o ainroputMmy. OHH
BOCIPUMMYHMBBI K IIOMOIIM, MOTYT BBIIIOJIHUTH IEPEHOC HA AHAJOTUYHOE 33aJaHUE YCBOEHHOIO
crniocoba peuienns. CHIDKEHHE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U 3aMeIJICHHOE CTAHOBJICHUE
JIOTUYECKUX JEUCTBUN MPHUBOIAT K HEAOCTATOYHOW OCMBICICHHOCTH COBEPIIAEMBIX YUEOHBIX
neiictBuil. Y oOywarommxcs 3aTpyIHEHBI CUETHbIE BBIYHCIICHHUS, IMPOU3BOJIMMBIE B yme. B
MUCHMEHHBIX BBIYMCICHUAX OHU MOTYT IPOITYCKaTh OJWH U3 MPOMEKYTOUHBIX I1aroB. [Ipupabore
C YHCIIOBBIMH BBIPKCHHUSMHU, BBIYMCICHHEM HX 3HAYCHHUS MOTYT HE yICpKHBATh MPAaBUILHBIN
nopsanok aevictuii. [Ipu ynporienun, npeoOpa3oBanuu BoipakeHudl yuamuecs ¢ 3[1P He moryt
CaMOCTOSITENIFHO ~ MPHUHATH  PEIICHHE O IOCIEAOBATEIbHOCTH  BBIMIOJHEHUS  JIEHCTBUI.
KoHKpeTHOCTh MBILUIEHHST OCJIOKHSIET YCBOEHHUS HaBblKa PEIICHUsS YpaBHEHUH, HEPaBEHCTB,
CUCTEMBI ypaBHEeHMM. VM Mano10CTymHO coBepIieHnEe 00paTUMBIX OIepalluil.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKHUX OIEpaluid, HEIOCTaTo4YHas O0O00OIIEHHOCTH
MBIIUICHHUS] 3aTPYAHSIOT U3ydeHHe TeMbl «DyHKUUU»: TNpU ONpeNeNeHUH (PYHKIHOHAIBHON
3aBHCUMOCTH, TIpH ONUCAaHWUM TpadUYecKOH CHUTyalluHd, HUCHOJB3ysd TI'E€OMETPUUYECKHIA,
anredpanveckuii, (QpyHKIMOHAIBHBIN s3bIkHM. Hepenko yuwamiuecs He BHUIAT Pa3sHULBI MEXITY
00J1acThIO onpeaesieHust QyHKIMU U 00JIaCThIO 3HAYSHUH.

Pemienue 3amad conpskeHO ¢ TPYTHOCTAMH O(QOPMIICHHMS KPAaTKOM 3alucH, MPOBEACHUS
aHaJlM3a YCJIOBUS 3a/ayd, BBIJENEHUs cyliecTBeHHoro. OOyuaromuecs ¢ 3IIP 3arpynustorcs
c/ienaTh YMO3aKJIIOUEeHHE OT O0ILEro K 4aCTHOMY, HEPEIKO BHIOMPAIOT HEPALIMOHAIbHBIE CTIOCOOBI
peleH sl, ’HOT'/1a OTPaHUYMBAIOTCS MAHUIYJISIIUAMU C YUCIIAMH.

[Ipu wm3yueHuHn reomerpuueckoro Mmarepuana obOydarouuecs c¢ 3IIP crankuBaroTcs ¢
TPYJIHOCTBIO JIEJIaTh JIOTUYECKUE BBIBObI, CTPOUTD MOCIIEA0BaTENbHbBIE paccykaeHus. Henpounbie
3HAHHSA OCHOBHBIX TEOPEM T'€OMETPUU MPUBOAMUT K OLIMOKAM B PELLIEHUU F€OMETPUUECKUX 3a/ad.
OOyuaromyecss MOTYT MOJIMEHUTh (POpPMYIy, HENPAaBUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM
omunOKaM B pEUICHWH 3a/Jady MPUBOJAT HEIOCTaTOYHO pa3BUTHIE IPOCTPAHCTBEHHBIE
npenacraBieHus. MM C10HO BBITOJIHUTE YEPTEXK K YCIOBHIO, B MMCbMEHHBIXpAaOOTaX OHU HE MOTYT
MIPUBECTH OOBICHEHUE K UEPTEKY.

TouHOCTh 3aIOMUHAHMS M BOCIIPOM3BEJCHNS Y4eOHOIO MaTepuana CHUKEHbI IO IPUYHHE
cIabOCTH MHECTHYECKOH JeATeNbHOCTH, CyKeHus oObema mamaru. OOyuaromumes c 3I1P
TpeOyeTcst OoJbllle BpEMEHHM Ha 3aKpelyieHHe MaTepuaia, akTyalu3alys 3HaHUW 10 omope Mpu

BOCIIPOU3BE/ICHUH.



Jlnst mpeopofieHuss TPYIHOCTEH B H3ydyeHHH Yy4eOHOro mpeamera «MaremaTuka
HeoOXxoauMa ananTauuss oObeMa W XapakTepa y4yeOHOro MaTepuasiia K I103HABATEIbHBIM
BOo3MOKHOCTSIM yuammxcsi ¢ 3IIP. Cnenyer y4ueOHBIM MaTepual HpPEenoJHOCUTh HEOOIBIIUMHU
HOPLUSAMH, YCIOXKHSAS €ro IOCTENEHHO, M3bICKMBAaTh CHOCOOBI ajanTald TPYAHBIX 3aJaHuH,
HEKOTOpPBIE TEMBI 1aBaTh KaK O3HAKOMUTEIIbHBIC; HCKIIIOUATh OTEIbHBIE TPYAHBIC JOKA3aTEIbCTBA;
TEOPETUUECKUM MaTeprall pEKOMEHIyeTCs U3ydaTh B IPOLECCE MPAKTUYECKOW AESITEIBbHOCTU I10
perieHunto 3a1a4. OpraHn4eckoe eJMHCTBO IPAKTUUECKON U YMCTBEHHON AESITEIbHOCTH yYaIlIUXCs
Ha ypOKax MaTEeMAaTUKU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX
MaTeMaTUYeCKUX 3HAaHUN U YMEHUI.

Henn u 3anaun n3yyenns yyedHoro npeamera «Marematuka»

[TpuopurteTHBIME yenamu 00ydeHHsI MaTeMaTUKe B 5—9 Kitaccax sBISIOTCS:

* popMupOBaHUE LEHTPAIBHBIX MaTEMaTUYECKUX MOHATHH (YMCIIO0, BEIMYMHA, T€OMETpUYeCcKast
¢burypa, nepeMeHHas, BEpOATHOCTb, (YHKLHUA), OOECIEeUUBAOIUX IPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTHIECKOTO 0Opa3zoBanus oOyyaromuxcs ¢ 311P;

* noaseaeHue odyyaromuxcs ¢ 3[1P Ha nocTynHOM Ui HUX YpOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTHUKUd U OKPYXKAlOIIEro MHpa, MOHMMAaHHWE MAaTEeMAaTUKM KaK 4YacTH OOLed KyJIbTypbl
4eJI0BEYECTBA;

" pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKUX cIlocOOHocTel oOyuaromuxcs ¢ 3IIP,
[M03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS, HTHTEpeca K
U3Y4YEHHUIO MATEMAaTHKU;

* popMupoBanue (YHKIMOHAIBHONW MaTeMaTH4ecKol TI'paMOTHOCTH: YMEHHs paclio3HaBaThb
MIPOSIBJIEHUSI MAaTEMaTUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJbHBIX KU3HEHHBIX
CUTyalUsiIX M MpU HU3YYEHUHM JPYIMX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEN U
3aKOHOMEpHOCTEH, (OpMYIMpPOBATh UX Ha S3bIKE MaTeMaTHKH M CO37aBaTh MaTeMaTHYECKHe
MOJIENH, IIPUMEHSITD OCBOEHHBIN MaTeMaTHYECKUN anmnapar Ui peleHus
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATh NOJyYEHHbIE PE3YIIbTATHI.

JlocTrxeHue 3TUX 1esel 00eceurnBaeTcsl peIeHUEM CIeAYIOIX3a0ay.

* popmupoBath y oOyuatommxcst ¢ 3IIP HaBelkM y4eOHO-IIO3HABATENBHOM JESATEIbHOCTH:
IUTAaHUpOBaHUE paloThl, MOMCK palMOHAIBHBIX IyTeHd €€ BBIIOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" cr10cOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pPAa3BUTHIO, (OpPMUpOBATh KadyecTBa, HEOOXOJIUMBIE
YeJIOBEKY JUIs MTOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MaTEMaTUYECKOM
NEATEIBHOCTH: SICHOCTU M TOYHOCTH MBICIHM, WHTYMIMHM, MPOCTPAHCTBEHHBIX IPEICTaBICHUH,
CIIOCOOHOCTH K MPEO0JI0JIEHUIO TPYAHOCTE;

* popMUPOBATH KJIIOUEBHIE KOMIIETEHLMU Yy4YalluXcs B paMKax IOpeaIMEeTHOW o00JacTH



«MaremaTnka 1 UHQOpPMaTHKa»;

® pa3BUBaTh OHATUITHOE MblLILIEHU oOyyatouuxcs ¢ 3I1P;

" OCYHIIECTBJIATH KOPPEKIHIO MO3HABATEeNbHBIX MporeccoB oOyyaromuxcs ¢ 3[1P, HeoOXxoaumbIx
IUIs OCBOEHHUS IIPOrPAMMHOI0 MaTepHaia 1o yueOHOMY IpeIMeTy;

" [IpelycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCALIMU 00pa3oBaTelbHbIX A€(PUIUTOB B OCBOCHHHU
MPEIIECTBYIOUIET0 MPOrpaMMHOTO Martepuana y oOyuatommxcst ¢ 3[IP u HemocTtaTkoB B HMX
MaTeMaTHYeCKOM Pa3BUTHH;

* chopMupOBaTH YCTOMUUBBINA HHTEPEC YUALIUXCS K IPEAMETY;

® BBIABJIATH U pa3BUBATh MaTEMAaTUUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE TMHUHU COIEP)KaHUS Kypca MaTeMaTuku B 5-9 knaccax: «Uuciaa u BBIYUCICHUS,
«AnreOpa» («Anredpandyeckue BBIPAXKEHUS», «YPAaBHEHUS U HEPaBEHCTBA»), «DyHKuUM»,
«"eomerpus» («I'eomerpuueckue QGUIypsl M HX CBOMCTBa», «lI3MepeHHEe TIeOMEeTpUYECKUX
BEIMYNHY), «BeposATHOCTh U cTaTHUCTUKaY». JlaHHbBIC IMHUU Pa3BUBAIOTCS NapajljiesbHO, KaKaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOH, OJHAKO HE HE3aBUCHUMO OJHA OT IPYrOil, a B TECHOM
KOHTaKTe W B3auMmojeiictBuu. Kpome 3Toro, mx oOBeAMHSET JIOTHYECKash COCTaBJISIOIIAs,
TPaJULMOHHO MpUCYyLIash MaTeMaTHKe M IPOHM3bIBAIOIIAs BCE MaTeMaTHYeCKHe Kypchl U
cogepxkarenbHple  auHUUA.  CdopmynupoBanHoe B DepepalbHOM — TOCYJapCTBEHHOM
00pa3oBaTeNTFHOM CTaHIApPTE OCHOBHOTO 00IIero oopa3oBaHusi TpeOOBaHUE «yMETh ONEPUPOBATH
MOHSATHSIMHA: ONpEZIeTICHHIEe, aKCHOMa, TeOpEMa, JI0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATH HCTUHHBIEH
JIOKHBIE BBICKAa3bIBaHUS, MPUBOAUTH IMPHUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BbIBAHUS U
OTPHIIAaHUS BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM KypcaM, a (JOPMHPOBAHUE JIOTUYECKUX YMEHMH
pacrpeensercs 1o BceM rojiaM 00y4eHusl Ha ypOBHE OCHOBHOT'O O0IIETro 00pa3oBaHuUs.

Conepxanre 00pa3oBaHMsI, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJabTaTaM OCBOCHHS
Paboueit mporpaMmel, pacnpeaeaéHHbIM M0 To1aM 00y4eHUs!, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl KO BCEM OCHOBHBIM, MPUHLUUIMAIBHBIM BOIIpocaM oOydaroluecs oOpalaiuch
HEOJTHOKPATHO, YTOOBI OBJIJICHUE MATEMAaTHUYECKUMH TOHSATHSIMUA W HaBBIKAMU OCYIIECTBIISIIOCH
MOCTIEIOBATEIbHO M IOCTYINATENBHO, C COOJIOACHWEM NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKJIIOYAINCH B OOLIYIO CHCTEMY MaTeMaTHYeCKuX MpeacTraBieHuit ooyqaromuxcs ¢ 311P,
pacumpsis U yriayonss e€, oOpaszys IMpoYHble MHOKECTBEHHbIE CBs3M. OOIIMe Lenu HU3ydeHUs
yueOHoro mpenMera «MaremaTtuka» mpencrasieHsl B denepanbHoil pabouell mporpamme
OCHOBHOTO 00ITIeTO 00pa3oBaHMsI.

OcoOennocTy 0T0OOpa M aganTalMU Y4eOHOI0 MaTepHuaJia 0 MaTeMaTHKe

OOyuenue yueOHOMY mpeaMeTy «MaremaThka» CTPOMTCS Ha CO3JaHUU ONTHUMAJIbHBIX
YCJIOBHH ISl YCBOGHHsI TTporpaMMHOTO Marepuana oOydarorumucs ¢ 3[1P. bonpiioe BHUMaHue

yaensercsi oToopy ydeOHOTO Marepuania B COOTBETCTBHHM C MPUHIUIIOM JOCTYITHOCTH TPH



cOoXpaHEHHUH oO0ImIero 0a30BOr0 ypOBHS, KOTOPBIM MOJDKEH MO CONEPKaHUI0 M 00beMy OBITh
aJlanTHPOBAHHBIM i1 oOyvaromuxcs ¢ 3IIP B cOOTBETCTBUU C UX OCOOBIMH 00pa30BaTEIbHBIMU
norpeOHocTsIMU. Crnemyer OOJIerdYuTh OBJIAJeHHE MarepuaioM oOydarommmucs ¢ 3I1P
IIOCPEJICTBOM €ro JEeTaJbHOIO OOBSCHEHUS C CHCTEMaTHMYECKHMM IOBTOPOM, MHOI'OKPaTHOMN
TPEHUPOBKU B NPUMEHEHUM 3HAHMH, UCIOJIB3Ys HPHUEMBbl aKTyaau3aluu (BU3yallbHas oIlopa,
MaMsTKa).

[Iporpamma mpenycMaTpuBaeT BHECEHHE HEKOTOPBIX W3MEHEHH: YMEHbBIICHHE oObema
TEOPETUYECKUX CBEJICHHMH, BHIHECEHUE OTIEJIBHBIX TE€M WM IIeJbIX Pa3/eloB B MaTepHalibl s
0030pHOTr0, 03HAKOMHUTEIBHOT'O U3yUEHHUS.

N3menenunst nporpaMmmsl B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B o3HakoMuTENBpHOM IUIaHE pPEKOMEHAYeTCs H3y4yaThb clefyrole Tembl: «Pumckas
HyMmepauus», «PaBHble ¢uryps», «Udummsap, konyc, map», «Kyo», «lIpsmoyroabHbiit
napajurenenuneny, «llepememenne 1o KOOpAUHATHOW IpsAMO», «Moayib yucia», «HucioBbie
npoMexyTKn»; «MacmTtad» (n3ydaercs B kypee «I['eorpadusi»); «M300paxeHne reoMeTpuIecKux
¢buryp Ha HEJIMHOBAaHHOW Oymare ¢ MHCIOJB30BAaHHEM LUPKYJsS, JUHEHKH, YrOJIbHUKA,
TpaHcnopTtupay, «JlmuHa okpyxkHocTHy, «llnomans kpyra», «llapannenbHble mnpsmMbIe»,
«I[lepnenaukynspuble npsaMmbiey, «OceBass U LEHTpajbHas CUMMETpUN» (M3ydaeTcs B Kypce
reomeTpun); «beckoHeuHbIE NepuOINYECKUE NeCATHUHbIE Apodu. JlecaTuyHOE NpUOIMKEHHUE
OOBIKHOBEHHOH JIpoOu» (M3y4yaeTcs B Kypce anreopsl).

CnenyeT yMEHBIINTh KOJIMYECTBO 4YAacOB Ha CIEAyOIIUE TeMbl: «PenieHue Jorndeckuit
3amau», «JlmuHa otpeskay, «lllkambl»y, «PacrpeaenuTenbHbI 3aKOH YMHOXEHUS», «3aluch
MIPOU3BEICHNS C OYKBEHHBIMU MHOXHUTEIAMNY, «llocTpoeHne koHpurypamnuii u3 yacteil npsiMou,
OKPY)KHOCTM Ha HEJMHOBAaHHOW W KieryaTod Oymare», «/lemurenn u kpaTHble. IIpu3Haku
naenumocTy, «Hanbonpimumii o0mmuii fenuTens 1 HauMeHblee oolee KpaTHoe. J[eMMocTb CyMMBbI
u npousBeneHus». «lIpuBenenue Apodbu kK HOBOMY 3HaMeHaTeo», «HaxoxneHne yactu 1eaoro u
LEJI0ro MO ero yactu». «OKpyrieHue AecATUYHBIX apobeit». «Pemienne 3aaay nepedbopom Bcex
BO3MOKHBIX BapuaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPQKEHUH IO YCJIOBHIO 33Ja4M».
BricBOOOMBIIIIECS YAaChl MOKHO MCITOJIB30BATh HA MOBTOPEHUE (B HaYasle U KOHIIe Y4eOHOro roja),
Ha u3yueHue HauOoyiee TPYAHBIX W 3HAYMMBIX TeM: B V KJlacceé — Ha pEIIeHHE YpaBHEHUH,
MpUBEACHUE ApoOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHE U JeJIeHHWEe JAECATUYHBIX ApoOei,
n3MepeHue yrios; B VI kinacce — AEMCTBUSI C MOJIOKUTEIBHBIMA M OTPULATENIBHBIMU UMCIIAMH,
pelleHre ypaBHEHHH, CIIOKEHHE U BBIYMTAHHE YHCEI, COAEPIKAINX LEIYI0 U IpOOHYI0YacTh, Ha
YMHOKEHUE U JIeJIeHne OOBIKHOBEHHBIX JIpOOei.

Anzeopa



B 03HaKOMUTEIBHOM IJIaHE PEKOMEHYETCSl U3y4aTh CICAYIOIINE TEMBI:

«WppaunonanbHble yncina. JlelicTBuTenbHbIe ynciia», «CpaBHEHNE NEHCTBUTENIBHBIX YUCEIL,
apupMeTHUeCKue ACUCTBUS C JCHCTBUTENBHBIMU 4HcIamMu», «HaxoxaeHue mNpuOIMKEHHBIX
3HAYEHUM KBAJIpaTHOrO KOpHs», «Teopema Bueray, «PelieHus ypaBHEeHUN TPEThel U 4ETBEPTOU
cTeneHeil pasnokeHneM Ha MHOXUTeNn», «DyHkuus y =vx u ee rpaduk», «[lorpemnocts u
TOYHOCTb HPUOITIKEHUs», «UeTHbIe 1 HedeTHbIE GyHKIHNY, «Dynkims y=x"», «DyHkIusa y= ax?,ee

2 + n u y=a(x-m)%, «YpaBHeHHe C IByMS

rpaduk u cBoiicTBa. ['padukm (yHKIHA y= ax
HNepeMeHHbIMM U ero rpadpuk», «I'padpuyeckuii crnoco0 pemeHus CUCTEMbl YpaBHEHUID»,
«M300paxkeHne UJICHOB apU(PMETUYECKOH U T€OMETPHUYECKOM NpPOrpeccHil TOYKaMH Ha
KOOpJAMHATHOM IIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Cl105KHBIE TPOLIEHTHI».

CrnenyeT yMEHbUINTH KOJIMYECTBO YAaCOB HA N3y4eHHE TeM: «DOpMyIIbI»,

«Jloka3aTenbCcTBO TOXKAECTBY, «JInHEHOe ypaBHEHHE ¢ IBYMs HEU3BECTHBIMUY, «I padux
JMHEWHOTO ypaBHEHHS C IByMs ITepeMeHHBIMIY, «[ padudeckoe penieHne TMHEHHBIX YpaBHEHHIH
CHCTEM JIMHEWHBIX ypaBHEHUN», «CBONUCTBA KBAIPATUIHON (PYHKITUI.

BeicBoOOAMBIIMECST Yackl PEKOMEHJYETCS HCHOJIb30BaTh: MM JIydlled mnpopaboTKu
Haubosiee BaKHBIX TeM Kypca: «PerieHue ypaBHeHU», «PelieHue cUCTeM ypaBHEHHI»,

«CoBMecTHBIE JeHCTBHS C JpoOsimm», «llpuMeHeHHe CBOWCTB apupMETHIECKOrO
KBaJIpaTHOI'O KOPHsI»; HAa IIOBTOPEHUE, PEILICHUE 3a/1a4, IPeoOpa30BaHUE BBIPAKEHUI, a TaKKE Ha
3aKpEIUICHUEU3YYEHHOIO MaTepHalla.

TI'eomempus

CrnenyeT OCHOBHOE BHUMaHUE yIEIUTh MPAKTUUECKON HAIIPaBIEHHOCTH Kypca, UCKIIIOUNB
U YIPOCTUB HauOoJIee CI0KHbBIN JUIsl BOCTIPUATHUS TeopeTHueckuil Mmatepuain. Ha ypokax reomerpuu
HE00X0/MMO MaKCHMAJIbHO MCIIOJIb30BaTh HAIVIAAHBIE CPEICTBA O0y4deHHMs, OOJbIIE MPOBOAUTH
MPAaKTUYECKUX paboT C yyaluMucs, pemarb 3a1aud. CTpOUTh pelieHue 3ajad Ipu MOCTOSIHHOM
OOpallIeHNH K HAIJIJHOCTH — PUCYHKaM M YepTeKaM.

O3HaKOMUTENBHO 1aTh TeMbI: «T€opeMbl U J0Ka3aTeNIbCTBO. AKCHOMBI», «JloKa3aTenbCcTBO
OT NPOTUBHOrO», «CyIlleCTBOBAaHUE W €IMHCTBEHHOCTb MEpPIEHIUKYJspa K IpsMoi», «Merton
FEOMETPUUYECKUX MecT», «Meron yasoeHus wmeauansl», «Teopema @aneca u Tteopema o
IIPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp Macc TpeyroiabHuKay, «3MeHeHne TPUTOHOMETPUYECKUX
GyHKIUI Tpu Bo3pacTaHUU yria», «DopMynbl A paguycoB BIUCAHHBIX M ONHCAHHBIX
OKPY’KHOCTEH  IpPaBHJIBHBIX MHOTOYIOJIBHUKOBY», «YpaBHEHUE MpsAMON», «JllBHxkeHUEe»,
«CBoiicTBa ABMKEHUA», «TeopemMa 0 MPOU3BENEHNUN OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEAECHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJApaTe KacaTeIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO YAacOB Ha H3yueHUe TeM: «CHMMETpUYHbIE (PUTYpBI.

OcHoBHblE CBOMCTBa oceBo cummerpumny», «llenTpanbHas cummerpusi», «llapannenbHbrit



nepeHocy», «lloBopor», «IIpeoOpa3oBanue nonodus. Ilogobue COOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 3a/1a4i HAa IOCTPOEHHUE C TOMOUIBIO IUPKYJIS U TMHENKNY, «JleKapTOBbl KOOpIWHATBIHA
IUIOCKOCTHY, «Perenne TpeyroapHUKoBy, «Ilogodue puryp».

BricBoOOAMBILIECS Yachl HCIIOIB30BATh HA PELICHUE 33/1a4 U [IOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBsi3u ¢ TeM, YTO JaHHBIN KypC BBI3bIBAET HAUOOJIBIINE CIOKHOCTH JUIsl 00yUYaroINXcs C
3IIP, cBsi3aHHBIE CO CHMKEHHBIM YPOBHEM DAa3BUTHUS CIOBECHO-JIOTUYECKOTO MBIIUIEHUS, €ro
U3y4eHHE JIO0JDKHO CTPOMTbCA Ha 0a30BOM YpPOBHE M JOCTYIHOM JUIsl YYEHHUKOB MaTepualle.
OCHOBHOE BHMMaHHUE CIIeAyeT YIENUTb Pa3/ielaM, CBA3aHHBIMU C IOBTOPEHHEM IPOHAEHHOTO
Marepuana, YBEIWYUTb KOJIMYECTBO YIPAKHEHUH M 3aJaHUM, CBA3AHHBIX C IIPAKTUYECKOH
JESATEIbHOCTHIO 00YJarOIUXCSI.

Heo6xoanMo mnepecMOTpeTh cojliep’KaHHe TEOpPEeTHYECKOro Marepuaia M XapakTep ero
U3JI0KEHUS: TEOPETUUYECKUI MaTepuan NpenoJHOCUTh B IPOLIECCE PEIICHUs 3a1a4 U BBIIOJIHEHUS
3aJlaHuM HarJIgJHO-IIPaKTUYECKOI0 XapakTepa; He TpeOOBaTh BbIBOJA M 3aIIOMUHAHUS CIOXKHBIX
dbopmyn, pemieHuss HECTaHIAPTHBIX, TPYAOEMKHX 3amaHuidl. Psm Tem criemyer wu3ydarh B
O3HAKOMUTEJILHOM ILJIaHE.

Pacnpenenenue BpeMeHU Ha M3ydyeHHE TE€M B TE€UEHHE Y4eOHOIO rofa CaMOCTOSATENbHO
ompenensieTcss 0o0pa30BaTENbHONM OpraHu3alde W 3aBUCUT OT OCOOCHHOCTEM TPYIIIbI
oOyuaroruxcs ¢ 3[1P u ux ocoObIx 00pa3oBaTENBHBIX TOTPEOHOCTEI.

IIpumepHsbie BuABI AesiTeabHOCTH o0y4yarommxcs: ¢ 3IIP, o0yciaoBiaenHbie 0co0bIMHU
o0pa3oBaTe/IbHBIMM TNOTPEOHOCTAMM W o0ecrne4YMBAKIIHME OCMBICJICHHOE OCBOCHHE
cojep;kaHUM o0pa3oBaHMs MO npeamery «MaremaTnka»

Copepxanue BUAOB JesATeNbHOCTH oOydaromuxcs ¢ 3IIP ompenensercs ux ocoObMH
o0pa3oBaTenbHbIMU NOTpeOHOCTAMU. [ToMrMo mmpoko ucnoaszyeMeix B OOIT OO0 oOmmx s
BCEX 00Y4YaroLINXCsl BUOB JESITEIbHOCTH CIETYET YCUIIUTh BUJIbI 1€ TEIbHOCTH Cieln(pUIHbIE 15
JAaHHOW KaTeropuu JieTeil, oOecrneynBaroiie OCMBICIEHHOE OCBOEHUE COJIEpKaHusl 00pa3oBaHUs
[0 MpeIMeTy: YCUJIEHUE IMpPEeIMETHO-NPAKTUYECKONW AEATEeIbHOCTU C aKTUBU3ALMEN CEHCOPHBIX
CHCTEM; YEpENOBaHUE BUJIOB ACSITEIBHOCTH, 3aJEHCTBYIOIINUX pa3IMYHbIE CEHCOPHBIE CUCTEMBI,
OCBOEHME MaTepuajla C OINOpOM Ha aJIropuTM; «IIOLIArOBOCTb» B HW3YYEHHHM MaTepuaia,
WCIIOJIb30BaHNE JOTOJIHUTEIHOW BHU3YaJbHOM OMOpHI (CXEMBbl, 1Aa0JIOHBI, OMOPHBIE TAOJHUIIbI);
pedeBoil OTYET O Mpolecce U pe3yibTaTe NesATENbHOCTH; BBIMOJIHEHHUE CHEIUAIbHBIX 3a/laHui,
o0ecreYnBaOIUX KOPPEKLHUIO PErysud y4eOHO-IT03HABATENBHOM /IEATeIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yybTaTa.

[IpumepHas TemaTuueckas U TepMUHOJIOrnyeckas jekcuka coorserctsyer OOIT OOO.

g obyuaromuxcs ¢ 3P cymiecTBeHHBIM SIBISIOTCS MPHEMBI pabOThI C JIEKCUYECKUM



MaTtepuaioM 1o npeamery. [IpoBoaurtces crnennanbHas paboTa MO BBEACHUIO B aKTUBHBIN CIOBAPh
o0y4aroImuxcss COOTBETCTBYIOIEH TEPMHHOJNIOTUU. [3ydaemble TEpMUHBI BBOJAATCS Ha
MIOJIUCEHCOPHOW  OCHOBE, 00s3aTelbHa BHU3YyalbHas MOJACPKKA, aITOPUTMBI PabOTHl €
OTpe/ieNIEHUEM, OIIOPHBIE CXEMBI JIJIS aKTyaIl3alui TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera «MaremaTuka» B yueOHOM IJIaHe

B cootBerctBHM ¢ @Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 00mIiero oOpa3zoBaHust y4eOHBIH mpeaMeT «MaTemaTuka» BXOIUT B MPEIMETHYIO
o0nacte «Marematuka u HHGOpMaTUKa» U ABJISETCS 00sA3aTeIbHbIM Ui u3ydenus. B 5-9 kiaccax
yueOHbIi npeaMmer «MaTemaTtukay TPaJulIUOHHO H3Y4aeTcs B paMKax CIEIYIOIMIHMX Y4eOHBIX
KypcoB: B 5-6 kjaccax — kypca «Maremarukay», B 7-9 Kilaccax — KypcoB «Auredpa» (BKiItOUas
9JIEMEHThl CTATUCTHUKU W TeopuHu BeposiTHocTed) u «l'eomerpus». Hacrosmeir nporpammoit
BBOJIUTCS] CAMOCTOSITEIbHBINA yueOHBIN Kypc «BeposATHOCTD U CTATHCTUKAY.

Hacrosmeit nporpammoii mpeaycMaTpuBaeTcs BbIIeTICHHE B yYEOHOM IJIaHE HA U3y4YCHHE
MaTeMaTHKH B 5 Kitacce 6 ydeOHBIX 4acoB B HEJICIIO, B 6 Kilacce 5 ydeOHBIX 9acoB, B 7—9 Kiaccax 6
y4eOHBIX YacOB B HEJICIIO B TEUCHUE KaXI0T0 Toa 00y4deHus, Bcero 986 yueOHBIX yaca.

Copepxanue yueOHoro mpenmera «MaTtemarukay, mpeacTtaBieHHoe B Paboueiinporpamme,
cootBeTcTByeT ®PI'OC OOO, OcHOBHOH 00pa3oBaTeNbHON MNpPOrpaMMe OCHOBHOTO OOIIETro
oOpa3zoBanus, [IpuMepHO#l amanTHPOBAHHOW OCHOBHOH 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO
o0uiero o6pa3oBaHus 00y4arOIIUXCS C 3a/1€PKKOM IICUXUYECKOTO Pa3BUTHSL.

Tematuueckoe mnaHupoBaHue PabGodeld mporpaMMbl M0 MaTeMaTHKE MpPelycMaTpUBAET
yBEJIMUEHUE 4YHcIa Y4eOHBIX 4YacoB Ha TeMbl, TpeOyromue Ooyiee UIMTENbHOTO H3YyYeHUS
oOyuatomumucst ¢ 3I[IP, wim ymeHblIeHHE KOJIMYECTBA 4YacoB Ha TEMbl, HM3y4yaeMmble Ha
03HaKOMHTEJILHOM YPOBHE, Iepepaciipe/ieieHIe U EpeCTaHOBKA AIEMEHTOB CO/IEP KaHUSI BHYTPH
JaHHOTO Kiacca. KoarmuecTBo mpoBEepOUYHBIX paboT (TeMaTHUECKU M UTOTOBBIA KOHTPOJIbKAUECTBA
YCBOGHHUS y4eOHOTO Marepualia) U UX THUI (CAaMOCTOSTENbHBIE U KOHTPOJbHBIE PaOOTHI, TECTHI)
OCTal0TCA Ha YCMOTPEHUE YUUTEIS.

Pabouas nmporpamma

VYuebHoro kypca «MaTemaTukay. 5—6 Ki1accel

Ienn u3ydyenus: yaeGHOro Kypca

[TpropuTETHBIMH TIENIIMU 00YYEHUSI MaTeMaTHKe B 5—6 Kiaccax sBIISIOTCS:

" IpojoJKeHne (OPMUPOBAHUS OCHOBHBIX MaT€MaTHYECKHX MOHITUNA (YMCIIO0, BEIMYMHA,
reomerpuueckas  ¢urypa), o00eCleuMBaIOUIMX  IPEEMCTBEHHOCTb M  IEPCIEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3zoBaHus 00y4aroInuXCs;

" Pa3BUTHE WHTEUICKTYaJIbHBIX W TBOPYECKHX CMOCOOHOCTEeH oOywaromuxcs C 3IIP,

IM03HABaTeILHOM AKTUBHOCTH, HCCIICA0OBATCIBCKHUX YMeHHﬁ, HHTEPECCA K U3YUCHUIO MAaTCMATUKH,



= moaBeneHue oOywaromuxcs ¢ 3[IP Ha poctymHOM njii HUX YpOBHE K OCO3HaHHIO
B3alMOCBS3U MaTEMAaTUKU U OKPY)KAIOIIEro MUpa;

* popmupoBanue (GyHKIIMOHAIBHOW MAaTEeMaTHYECKON rPaMOTHOCTH: YMEHHS Paclio3HaBaTh
MaTeMaTHYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYallUAX, IPUMEHSATh OCBOCHHBIC YMEHHS
JUISl peLLIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH MOIYYEHHBIE PE3YIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUUYECKOMN CUTYALIUH.

OcCHOBHBIE JIMHUHM COJEP)KaHHs Kypca MaTeMaTHKH B 5—6 Kiaccax —apudmerndeckas u
reoMeTpHUYecKasi, KOTOpbIE Pa3BUBAIOTCS MapauIeNbHO, Ka)/aas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBHCUMO OJIHA OT JIPYTrOii, a B TECHOM KOHTAKT€ M B3aUMOIeUCTBUU. Takxe
B KypC€ MMPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH anreOpbl U OMHUCATEIbHOW CTATUCTHKH.

W3yuenmne apu@MeTnyeckoro marepuaiga HAa4YMHACTCS CO CHCTEMAaTHU3allud U Pa3BUTHUS
3HAaHUM O HATypaJbHbIX YHMCJAX, [OJY4YEHHbIX B HadaibHOW Mmikose. [lpu s3toMm
COBEpIICHCTBOBAHHE BBIYUCIUTEIBHON TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUMN
COYETACTCSI C Pa3sBUTHEM BBIYMCIMTEIBHON KYIBTYpHI, B YACTHOCTH C OOy4e€HHEM MpPOCTEHIINM
npuéMaM TPUKHUIKHA W OICHKUA pe3ylbTaTOB BbIUMCICHUN. M3yueHune HaTypallbHBIX YHCEl
MpoJI0JHKaeTCs B 6 Kilacce 3HAKOMCTBOM C HAYaJbHBIMU MTOHATUSMU TEOPHUH IETUMOCTH.

Jpyroil kpymnHbIii 60K B coaepkaHUM apu(METHUYEeCKOW JTUHUH — 3T0 Apobu. Hawamo
U3Y4eHUs] OOBIKHOBEHHBIX U JECSATHUYHBIX JIpoOeil oTHEceHO K 5 Kiaccy. DTO NEpBbIM 3Tal B
OCBOCHHH APOOEH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJCSIMU, TOHATUAMH TeMbI. [Ipu
9TOM paccMOTpPeHHE OOBIKHOBEHHBIX JApo0eil B MOJHOM 00BbEME NPEALIECTBYET H3YyUEHUIO
JEeCSITUUHBIX ApoOei, u4To 1eaecooOpa3Ho ¢ TOUKH 3PEHUs JIOTHKH M3JI0KEHHS] YUCIOBOUN JTHHHH,
KOorjJa TpaBujia JACUCTBUU C JECATHUYHBIMU JIPOOSMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU
QITOPUTMAaMU BBITIOJHEHUS IEUCTBUN C OOBIKHOBEHHBIMU APOOSMU. 3HAKOMCTBO C JIECATUYHBIMHU
JIpOOSIMH PACIIUPUT BO3MOXKHOCTHU ISl MOHUMAaHHs OOYUYaIONUMUCS MPHUKIAJHOTO MPUMEHEHHUS
HOBOMH 3aIIUCH IPU U3YUYECHHUH APYTUX IPEIMETOB U MIPU MPAKTHUYECKOM UCTIOIb30BaHuH. K 6 Kitaccy
OTHECEH BTOPOM OTall B M3YyYEHUU IpOOEH, TN MPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB
CpaBHEHHS M TMpeoOpa3oBaHUsl ApoOel, OCBOEHHE HOBBIX BBIYHUCIUTENBHBIX aJITOPUTMOB,
OTTAUMBAHUE TEXHUKH BBIYUCICHUH, B TOM YHCIE 3HAYEHUU BBIPAKECHUM, COAEpKAIIUX U
OOBIKHOBEHHBIC, M JIECATUYHBIC APOOU, YCTAHOBJICHHE CBSI3€H MEXIy HHUMH, PAaCCMOTPEHHE
npuE€MOB pelleHus 3a7ad Ha apobu. B Hauane 6 kiacca mpOMCXOIUT 3HAKOMCTBO C MOHSTHEM
MPOLIEHTA.

OCo0EHHOCTBIO N3YYEHUS MOJIOKUTENBHBIX U OTPUIATENILHBIX YUCEI SBISETCS TO, YTO OHH
TaK)K€ MOTYT pacCMaTpHUBAThCS B HECKOJBKO JTamoB. B 6 kjacce B Havane U3Y4YEHHUS TEMBI

«IlonoxuTenpHBIE M OTPULATENIBHBIE YMCIIa» BbIIeNseTcs noarema «llensle umcma», B

paMKax KOTOpOI\/II 3HAKOMCTBO C OTPpUIATCIbHBIMH YHUCIIaMU U )ICfICTBI/ISIMH C IIOJIOXKUTCIBHBIMU U



OTPULIATEIbHBIMYU YHACIAMU IPOUCXOIUT HA OCHOBE COJIEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISET HA
JIOCTYITHOM YPOBHE MO3HAKOMUTD yUYaIIUXCS IPAKTHUYECKH CO BCEMH OCHOBHBIMU ITOHATHSIMU TEMBI,
B TOM YHCJIE€ W C MPaBUIAMH 3HAKOB TPU BHITIOJHEHUHM apu(MeTHIecKuX IeicTBuil. M3yuenue
palOHAaIbHBIX YHCEI Ha 3TOM HE 3aKOHYUTCS, a OyJeT MPpOJO0HKEHO B Kypce anreOpbl 7 Kiiacca, 4To
CTaHET CJIEAYIIIUM IIPOXOJOM BCEX NPUHLIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeJCHUue
TPyZHOCTEH 0OJerdaer BOCIPHUATHE MaTepuana, a pacrpefesieHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

I[Ipu oO0ydyeHuHM pelIeHHI0O TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONb3YIOTCS
apudmernueckue nTpuéMbl pemieHUs. TeKkcToBble 3aJauyu, peuiaemMble IpU  OTpabOTKe
BBIUMCIIUTENILHBIX HABBIKOB B 5—6 Ki1accax, paccMaTpUBAIOTCS 3a/1a4M CIICAYIONIMX BUIOB: 3374l
Ha JIBIDKEHWE, Ha YacTH, Ha TIOKYIKH, Ha paboOTy W MPOW3BOAMTEIHLHOCTh, HA MPOIEHTHI, Ha
OTHOIIECHUS U mponopiuu. Kpome Toro, odyvaronuecs 3HaKOMSITCS ¢ TpU€MaMu pelIeHus 3a1a4
nepedopoM BO3MOXKHBIX BapHAHTOB, ydaTcs paboTaTh ¢ HHPOpMAIIUEH, mpeacTaBIeHHON Bpopme
Ta0JINI WK TUarpaMM.

B  Paboueit mporpamme  mpeaycMOTpeHO  (OPMHUPOBAHHE  IMPOIIEIECBTUYCCKUX
anredpanveckux MpeacTaBieHUl. BykBa Kak CHUMBOJI HEKOTOPOrO uHMCIa B 3aBHUCUMOCTH OT
MaTeMaTUYeCKOr0 KOHTEKCTa BBOJIUTCA IOCTENEHHO. DbByKBEHHass CHUMBOJIMKA IIMPOKO
WCIIONB3YETCSl TIPEXKJIe BCETO I 3alUCH OOIIMX YTBEPXKIACHUW W TPEMIOKEHUH, (OopMyI, B
YAaCTHOCTH JIJI BBIYUCIICHHUS] TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematuku» 5—6 ki1accoB mpeaCcTaBlIeHa HATsSAHAs TE€OMETPHS, HalpaBICHHAS
Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUsS, H300pa3UTEIbHBIX
YMEHUN. DTO BaXKHBIA 3Tall B M3YYCHHH TE€OMETPUM, KOTOPBIN OCYIIECTBISECTCS HA HArJsIHO-
MIPaKTUYECKOM YPOBHE, ONUPAETCS Ha HAIISIIHO-00pa3HOoe MbllieHHe oOydaromuxcs. bonpias
pOJib  OTBOJIWTCS MPAKTUYECKOW JEATEIBHOCTH, ONBITY, OSKCIEPUMEHTY, MOIEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS ¢ TEOMETPUUECKUMU (PUTYpaMH Ha TUIOCKOCTH U B TIPOCTPAHCTBE, C UX
MPOCTEUIIUMH KOH(DUTYpaLMsIMU, ydaTcsl H300pakaTh X Ha HEJIMHOBAHHOWH KJIETYATON Oymare,
paccMaTpuBarOT UX IMPOCTEHIINE CBOMCTBA. B mpolecce n3ydeHus HaryisIHOM r€OMETPUH 3HAHUS,
MOJIy4eHHBIE 00YJAOIIMMHUCS B HAYAIILHOU IIKOJIE, CUCTEMATH3UPYIOTCS U PACIITHPSIOTCS.

MecTo y4eOHOr0 Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY TIaHy B 5-6 Kiaccax H3y4aercsi WHTETPUPOBAHHBIN IpEIMET
«MaremaTka», KOTOPBIA BKJIIOYAeT apu(METHUECKH MaTrepual M HarJsIHYI0 T€OMETpHIo, a
TaK)Ke TMPOTEEBTUYECCKUE CBEICHUS M3 anreOpbl, JIEMEHTHl JIOTUKM M Hadalla OMUcaTelbHOM
CTaTUCTHUKH.

YueOHbIi M1aH HAa U3YYCHUE MAaTEMATHKU B 5 KJIacCe OTBOJIUT 6 Y4eOHBIX 4acOB B HENETIO,

B 6 KJ1acce 5 yueOHBIX 4acoB, BCETO He MeHee 374 y4eOHBIX JacoB.



Conep:xkanue y4eOHOro Kypca (1mo rogaM o0ydeHus )
5 KJIACC

Hamypanvuwvie uucna u nynp

Harypanbnoe uucno. Psn matypaneubix umcen. Yucno 0. M3o0paxkeHue HaTypalbHBIX
YUCEN TOYKaMU Ha KOOPJAMHATHOU (YMCIIOBOM) TPSIMOM.

[lo3unmonHas cucreMa cuucleHus. Pumckas Hymepayus Kaxk HpuUMep Heno3UyUoOHHOU
cucmemvl cuucnenus®. JlecATHIHAS CHCTEMA CUMCIICHHUS.

CpaBHeHHE HaATypalbHBIX 4YHCEJl, CPaBHEHHE HATypalbHbIX uucen ¢ HylIéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHEe HAaTypalbHbBIX YUCEIL.

CrnosxeHue HaTypalbHbIX YHCEIl; CBOWCTBO HYJIS IIPU CII0KEHUHU. BrlunTaHue Kak aeicTBue,
0o0paTHOE CIOKEHHIO. YMHOXXEHUE HATYPaJIbHBIX YHCEN; CBOWCTBA HYJIS W CIUHHUIBI TIPU
YMHOXEHHH. J{eneHne kak eiicTBue, 00paTHOe yMHOKEHUI0. KOMITIOHEHTHI AeCTBUIA, CBA3BMEKIY
numu. [IpoBepka pesynbrara apudmernyeckoro neicTBus. IlepeMecTuTenbHoe U coueTaTeIbHOE
CBOMCTBA(3aKOHBI) CJIOKEHUS U YMHOXKEHUS, pacnpeoeiumenbHoe cOUCME0 (3AKOH) YMHONCEHUA.

Hcnonb3oBanue OykB 111 0003HAYEHHUS] HEU3BECTHOTO KOMIIOHEHTa M 3allUCU CBOMCTB
apu(pMETUYECKHUX JCHCTBUM.

Jenumenu u kpamuule yucia, pazaoxkeHue Ha MHOXKUTeNH. [IpocThie U cocTaBHBIE YKCIIA.

Ipusnaku oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

Crenenb C HaTypaJbHBIM IIOKa3aTeleM. 3aluch 4YHClIa B BHUAE CYMMBI pa3psIHbBIX
ClIaraeMblIX.

UucnoBoe BbIpakeHHE. BbIUKMClIeHHE 3HAYEHM YHUCIOBBIX BBIPAXKEHUN; MOPSIAOK
BBINIOJTHEHUST  JeficTBuil. Mcnonb30BaHWE TpU  BBIYMCIEHUSAX  [EPEMECTUTENBHOIO U
COYETATEIbHOTO CBOMCTB(3aKOHOB) CIIOKEHMSI M YMHOXKEHUS, pacnpeodeiumensbHo2o CE0Ucmed
VMHONCEHUSL.

JApoon

[Ipencrasnenue o aApodu Kak crocoOe 3amucu 4acTu BeaudrHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBuiibHBIE U HeMpaBWiIbHbBIE 1poOu. CMenanHas ApoOb; MpeAcTaBIeHNEe CMEIIaHHOW ApoOu B
BUJIE HEMpaBWIBHOM JpoOM M BBIJCNEHHE IEJNOM YacTH YHWCla M3 HENpaBUIbHON Ipodu.
N3o6paxenune npobdeit ToukaMu Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOUCTBO apodu. CoxpawyeHue
opobeii. [Ipusedenue opobu k Hosomy sHamenamento. CpaBHEHHE TPOOEH.

CrnoxxeHue W BbIUMTaHUE JpoOeil. YMHOXeHHe W jaeneHue ApoOeil; B3auMHO-OOpaTHBIE
napoOu. Haxoorcoenue uacmu yenoz2o u yeno2o no e2o 4acmu.

Jecsituunas 3anuchk Apodeit. [IpencraBinenue necsITHUHON IpoOU B BUAEC OOBIKHOBEHHOM.

L 3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTECIIbHOM rmaHe.He,uaror
CaMOCTOATEJIbHO OIIPEACIIACT 00BeM n3ydaeMoro mMmarepuajia



N3o0pakeHne ACCATUYHBIX APOOEH TOYKaAMU Ha YUCIOBOW mpsMon. CpaBHEHHE ACCATUIHBIX
IpoOeit.

Apubdmernieckre AUCTBUS C JECATHIHBIME Apo0siMu. OKpyeieHue 0ecamuunsix Opooell.

Pelnenne TeKcTOBBIX 327124

Pemennie TekcTOBBIX 3amau apupMETHUYECKUM CIIOCOOOM. Peutenue nocuyeckux 3adau.
Pewenue 3adau nepebopom écex 603modcHbIX 6apuanmos. VIcTionb30BaHUE MIPU PELICHUH 3314
TaOJIHII U CXEM.

Pemenue 3anau, coaepKanux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMs,
paccTtosiHue; IeHa, KOJUYECTBO, CTOMMOCTh. EJMHMIIBI HM3MepeHus: Macchl, 00bEMa, IICHBI;
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY SIUHUIIAMHU H3MEPEHUS KKIOW BEITHUMHBI.

Perrenne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUJIE TAOJIHII, CTOIOYATHIX AUATPAMM.

Harnsinaasi reomerpus

Harnsinaeie npeacraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, psiMasi, OTPE30K, JIyd, YToJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoH, OCTphIil, Tynol W pa3BEPHYTHIE
YTJIBL.

JliviHa oTpe3ka, METpUYECKHUEe €AMHMIBI JIuHBL. J[nuHa nomaHOW, mnepumerp
MHOTOYTOJIbHUKA. VI3MepeHre 1 MOCTPOSHHE YIIIOB C TOMOIIBIO TPAHCTIOPTHPA.

Harnsmaeie penctaBieHnst 0 GUrypax Ha MIOCKOCTH: MHOTOYTOJIBHHK; MPSMOYTOJIBHUK,
KBaJIpaT; TPEYrOJIbHUK, O pageHcmae uzyp.

N306pakenue Guryp, B TOM yucie Ha Kiertdaroil Oymare. [locmpoenue kongueypayuii us
yacmetl NPAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U Klemyamou oymaee. Vicnionb3oBaHUE CBOWCTB
CTOPOH H YTJIOB IIPSIMOYTOJIbHUKA, KBa/IpaTa.

[Tnomaab mpsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM uucie puryp, n300pakEHHBIX Ha KiieTyaTon Oymare. EnMHUIIBI U3MEpeHus TUIOIa/IH.

Haenaonvie npedcmaenenus o  npocmpancmeenHvlx — ueypax: — npsamoy20TbHblil
napannenenuned, Kyo, MmHo2ozpanHuku. M3obpasicenue npocmenuuux MHO202panHukos. Paseépmku
kyoa u napannenenuneda. Cozdanue mooenell MHO20ZPAHHUKOS8 (U3 Oymacu, NpoGOLOKU,
NIACMUIURA U Op.).

006vém npsmoy2oabHo20 napaiieienuneda, kyoa. Eounuysl usmepenus oovéma.

6 KJACC

Hamypanvusie uucna

Apudmerndeckre ACUCTBUS C MHOTO3HAYHBIMH HATYpalbHBIMH 4YHCIaMH. YUCIOBBIE
BBIPKCHUS, TIOPSJAOK JICHCTBUH, MCIOJIb30BaHUE CKOOOK. McCrmoip30BaHWE TPH BBIYHCICHHUSX

MNEPEMECTUTCIIBHOTO U COYECTATCIBHOI'O CBOICTB CIIOKCHHS U YMHOXCHUA, pacnpe()eﬂumeﬂbﬂoeo



ceoticmea ymHoxcenus. OKpyriieHUEe HaTypajJbHBIX YHUCE.

JlenmuTenn W KpaTHBIC YHCIA; HAuOOIbwull 00wull Oeiumens U HaAuMeHvbuiee obOujee
Kpammuoe. [Jenumocms cymmbl u npousseoenus. JeneHne ¢ OCTaTKOM.

/poou

OObIkHOBEHHAasi ApoOb, OCHOBHOE CBOWMCTBO JIpoOu, cokpamieHue apobdeil. CpaBHeHUE U
yropsiiourBanue apoOeit. Perenre 3a1a4 Ha HAXOXKICHHUE YaCTH OT IIEJIOTO U 1IEJI0T0 110 €r0 YacTH.
HpobHoe uwnciao Kak pe3ynbrar jgeneHus. llpeacraBieHue OecATUYHOW ApoOu B BUIE
OOBIKHOBEHHOM IpOOU ¥ BO3MOXKHOCTH MPEACTAaBIECHUS OOBIKHOBEHHO TpOOH B BUJE JECATUYHOM.
Hecstuunple IpoOM W MeTpuueckas cucreMa mep. Apudmernyeckue OEHCTBUS U UYUCIOBBIE
BBIPQKEHUS C OOBIKHOBEHHBIMH U JCCITUYHBIMU APOOSIMH.

OtHowenue. /[leneHne B JnaHHOM OTHOIIEeHUU. Macwma6b, nponopuus. IIpumenenue
MIPOIOPLIUHI MPU PELICHUH 3a/1a4.

[TonsiTue npouenra. Beiuncienue mpoueHTa oT BeJIUYKUHBI U BETUYHHBI IO €€ TPOIECHTY.
BripaxkeHue TpOLIEHTOB JECATUYHBIMU ApoOsimu. Pelenue 3amau Ha mpoueHTHL. BripakeHue
OTHOIIIEHUS BEJIMYUH B MIPOLICHTAX.

Ilonosrcumenvusle u ompuyamenpHvle Yucia

[TonoxxutenbHbIE U OTpHLIAaTENbHBIE yKcia. Llenbie uncna. Moodyns yucna, ceomempuyeckas
unmepnpemayusi Mooy uucia. V3oOpaxeHue yucea Ha KOOPAWHATHON mpsiMoi. YHucnogwvie
NPOMENCYMKU.

CpaBuenue uncen. ApudmMeTndeckue ACUCTBUS C MOTOKUTEIBHBIMA U OTPUIATEIbHBIMU
YHCIIaMHU.

[IpsimoyronbpHast cucTemMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha TMIIOCKOCTH,
abciucca u opaunHata. [loctpoenue Touek u GuUryp Ha KOOpJAUHATHON TUIOCKOCTH.

bykeennvie eviparicenusn

[Ipumenenne OYKB JJIs 3aITUCH MAaTeMaTHYECKUX BhIpaXEHHUH U npeanokeHuit. CBoiicTBa
apudmeTnyecKkux IeUCTBUM. DbykeenHble 6blpadxceHus u 4Yuciosvie noocmanosku. ByKBeHHbIE
PaBEHCTBa, HAX0XK/ICHUE HEU3BECTHOTO KOMIIOHEHTa. DopMyIibl; (OpPMYITBI IEpUMETPa U TUIOIIAN
MPSIMOYTOJIbHHKA, KBaJpaTa, 00véma napaiieienuneda u Kyoa.

Pewenue mexcmoewvix 3a0au

Pemenne TeKCTOBBIX 3amad  apuUPMETHYECKUM CIOCOOOM. Pewenue nocuveckux
3a0ay. Pewenue 3a0au nepebopom ecex 803MOACHLIX 8APUAHMOE.

Pemrenue 3anay, copepxanmx 3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYUHBI: CKOPOCTh, BpEMS,
paccTosiHue; IIeHa, KOJIUYEeCTBO, CTOMMOCTH;, MPOHM3BOAUTEIHHOCTh, BpeMs, O0O0BEM pabOTHI
Enununel u3MmepeHusi: Macchl, CTOMMOCTH, PACCTOSHHS, BpPEMEHHU, CKOpOCTH. CBS3b MEXIY

CANMHUIaMH U3MCPCHUA Ka)K}IOﬁ BCJIMNYHNHEI.



Pemenune 3amay, CBSI3aHHBIX C OTHOILIEHHEM, MPOMOPLUOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAMU; PEIICHHE OCHOBHBIX 33]1a4 Ha APOOU U TIPOIICHTHI.

Oyenxa u npukuoKa, okpyaieHue pe3yiomamad.

Cocmasnenue 6yK8EeHHbIX 8bIPANCEHUL NO YCIIOBUIO 3A0aYU.

[IpencraBienure NaHHBIX C MOMONIbIO Tabmuy u auarpamm. CronOyarble AMArpaMMbl:

YTCHUC U ITOCTPOCHHUC. Yrenue KPYTrOBLBIX JUarpaMm.

Haznaonan ceomempus

Harnsoasie npencraBienus o (purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE30K, JIy4, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

Bszaumnoe pacnonoswcenue 08yx npamvlx HaA NIOCKOCMU, NAPALNeNbHble NpIMble,
nepneHouKyiapHvle npsamvle. VI3MepeHHe pacCTOSIHHM: MEXIy IBYMS TOYKAMH, OT TOYKH O
MPSIMOM; JUTMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

W3mepenne M TOCTPOCHHE YIJIOB C TOMOUIBIO TPAaHCHOPTHPA. BHIBI TPEyroibHUKOB:
OCTPOYTOJIbHBIM, MPSAMOYIOJbHBIA, TYHOYTOJbHBIA; PABHOOEIPEHHbINH, PaBHOCTOPOHHUI.
UeTbIpEXyroNbHUK, MPUMEPHl YETHIPEXYTONbHUKOB. [IpsIMOYTrONbHUK, KBaapaT: UCHOIB30BaHUE
CBOMCTB CTOPOH, YIJIOB, TUArOHANEU. M300pascenue ceomempuyeckux ueyp HaA HeIUHOBAHHOU
bymaze ¢ UCNONbL30BAHUEM YUPKYIA, JUHEUKU, VeOlbHuxa, mpauncnopmupa. IloctpoeHus Ha
KJIeTyaToi Oymare.

[Tepumerp MHOroyronbHuka. [lonsTue miomanu Gurypsl; eIMHULBI H3MEPEHUS TUIOIIAH.
[TpubnnxEénHoe U3MepeHue iomaau Guryp, B TOM 4uciie Ha KBaApaTHOH ceTke. [lpubauscénnoe
usmepenue OJUHbL OKPYHCHOCIU, NA0WAOU Kpyed.

Cummempus:  yewmpanvHas, oceeass U 3epkanrvhas —cummempuu. Ilocmpoenue
CUMMEmPUYHBIX Puyp.

Haensaonvie npedcmasnenus o npocmpancmeennvix pueypax:napaiieienuneo, Kyo,npuzma,
nupamuoa, KoHyc, yununop, wap u cgepa. Mzobpasxcenue npocmparncmeenuvix gueyp. Ipumepni
PA36EPMOK MHO202PAHHUKO8, YunuHopa u konyca. Cozoanue mooenetl npoCmpancmeeHHvlx ueyp
(u3 bymaeu, nposoIoKuU, NIACMULUHA U OP.).

Honamue  o06véma;  eounuyvl  usmeperusi  006véma. OOvEM  NPAMOY2ONbLHO2O

napannenenuneoa, Kyoa.

Y4yeOHO-TEeMAaTHUYECKUH ILJIAH



5 KJacc

Ne Komnyectso Juarnocruueckuit | [Ipakrnueckue
/T Hamveropanue Tems! 4acoB KOHTPOJIb paboThI
Harypanbnble uncna.
1 | JelicTBHs C HATYpaJIbHBIMU 50 1
qHclIaMu
9 Harnsiognas reomerpust. 15 2
JInHuM Ha IUI0CKOCTH
3 | OObIKHOBEHHBIEAPOOU 60
4 Harnsnnasreomerpusi. 12 1
MHOTroyrojabHUKH
5 | Hecsatuunbienpodu 50
6 Harnsannas reomerpus. Tena 7 1
1 GUrypsl B IPOCTPAHCTBE
7 | O6o011eHne, KOHTPOJIb 10 1
OO0111€€ KOJIMYECTBO YaCcOB 204 2 4
6 Kiacc
Ne /i HaiMeHOBARIE TeMbL Jnarnocruueckuit KoHnTtposbHbIe
KOHTPOJIb paboTsI
1 Beruucnenus u uamMepeHus 18 1
2 JlelicTBUA CO CMEUIAHHBIMU YU CIIaMHU S7
3 OTHOLIEHUS U NTPONIOPLUU 19
4 JelicTBus ¢ pallMOHAIbHBIMHU YU CIIaMU 35
) Pemenune ypaBHenumit 13
6 KoopauHaTsl Ha MIIOCKOCTH 11
7 O600611eHre, KOHTPOITb 17 1
OO11ee KOINYEeCTBO YacOB 170 2

Padouasi nporpamMmma yuedHOro Kypca «Ajdredpa». 7—9 kiaccol

esan n3yyeHus yueOHOro Kypca

Anrebpa sBIseTCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM WIKOJIBI: OHA OOecrednBaeT
U3yueHHe APYruX AUCHUIUIMH, KaK €CTeCTBEHHOHAY4YHOTO, TaK M T'YMaHMTapHOIO LUKJIOB, €€
OCBOCHHE HEOOXOAMMO ISl MPOAOIDKEHHsI 00pa3oBaHMs M B MOBCEAHEBHOM ku3HU. PazButue y
oOyyaroluXxcsi Hay4yHbIX TMPEACTAaBIECHUI O MPOUCXOXKIACHUM U CYIIHOCTH ajredpanyecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYeCKON HAayKOW SIBJICHUN U MPOILIECCOB B MPHUPOAE U
o0IIecTBe, POJIM MATEeMAaTHYECKOTO MOJAEIMPOBAHUA B HAYYHOM IIO3HAHMM W B TPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX
JUIS /1aliTalliy B COBPEMEHHOM Ln(poBoM olmiecTse. M3yuenue anreOpbl ecTeCTBEHHBIM 00pa3oM
oOecnieunBaeT pa3BUTHE YMEHHs HaOJl0/1aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT

KPUTHUYHOCTHU MBINUICHUA, CIIOCOOHOCTH APpTYMCHTUPOBAHHO 000CHOBBIBATH CBOU JEeHCTBUSA U



BBIBOZIBI, (hopMynupoBaTh yTBepkaeHHs. OcBoeHue Kypca anreOpbl oOecreduBaeT pa3BUTHE
JIOTHYECKOTO MBILIUICHUSI OOYYaIOUIMXCS: OHHM MCIONB3YIOT JEAYKTHBHBIE M WHAYKTHBHBIC
paccyxaeHus, 00001IeHne U KOHKpETU3aIuio, abcTparupoBanue u ananoruto. O0yuenue anredpe
MIpeIoiaraeT 3HAUYUTENbHBIH 00BEM CaMOCTOATEIBHON JESATENbHOCTH O0YYArOIIUXCS, MOITOMY
CaMOCTOSITENIbHOE ~ pEllIeHHe  3a7ad EeCTECTBEHHBIM  00pa3oM  fBISETCA  peanu3anueit
JeSITeIbHOCTHOTO MPUHIIUTIA 00Y4EHUSI.

B cTpykType nporpamMmMsl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEP’KATEIbHO-METOANYECKHE JUHUU: «Yucaa U BBIYMCICHUSN»; «ANreOpandeckue
BBIpOXKEHUS»; «YpaBHEHUS W HepaBeHCTBa»; «DyHkium». Kaxxnmas u3 3TUX colepikaTenbHO-
METOAMYECKUX JMHUN Pa3BUBACTCS HAa MPOTSDKEHUHM TPEX JIET M3Yy4EHUS Kypca, €CTECTBEHHBIM
00pa3oM TeperuieTasch U B3aUMOACWUCTBYS C JAPYTMMHU €ro JTUHHSIMH. B Xome u3ydeHus Kypca
oOyJaromuMcsi PUXOAUTCS JIOTUYECKU PACCYXkIaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B CBSA3M ¢ 3TUM 1Ieecoo0pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/esibl MATEMAaTHYECKOTO OOpa30BaHMs M CHOCOOCTBYIOLIHE
OBJIA/ICHUIO OOYYAIOMIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO sA3bIKa. Takum o0pazom,
MOXKHO YTBEp)KZaTh, YTO COJIEPXKATEIbHOW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Aunredpar
SIBJIIETCSL €r0 MHTETPUPOBAHHBIN XapaKTep.

Coneprxanue TMHUM «YKCIa ¥ BEIMUCICHHS CITYKHT OCHOBOH ISl TAIbHEHIIIEr0 N3y9eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yUaOIINXCS JIOTHYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl AJITOPUTMAMHU, a TaKkKe NPUOOPETEHHIO TMPAKTHYECKUX HABBIKOB,
HEOOXOAUMBIX JUIsl TOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YMCIIE B OCHOBHOW LIKOJIE CBS3aHO
C palMOHAIGHBIMA W HPPANUOHAIBHBIMH YHUCIAMH, (OPMUPOBAHHEM MPEICTABICHHNA O
JEWCTBUTEILHOM YHCIIe. 3aBEepIICHHE OCBOCHUS YMCIIOBOW JIMHHHM OTHECEHO K CTapIieMy 3BEHY
o011ero o0pa3oBaHus.

Coneprxanue AByX anredpandeckux JUHUN — «AJreOpandeckue BhIPAKEHUS» U

«YpaBHEHHSI U HEpPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy O0O0yYaromuxcs
MaTeMaTHYeCKOTO amrmapara, HEOOXOAWMOTO JUIsl pEeHIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
MIPEIMETOB U MPAKTUKO- OPUEHTHUPOBAHHBIX 3a/7a4. B OCHOBHOH IKoie Yy4eOHBIH MarepHuai
TPYNIUPYETCS BOKPYT

paIMoOHATBFHBIX BBIpAXKEHHA. AnreOpa TEMOHCTPUPYET 3HAUYEHHE MATEMATHKH KakK s3bIKa
TUTSL TOCTPOEHHSI MATEMAaTHYECKIX MOJIENIEH, OMTUCAHMUS MTPOIIECCOB U SIBICHUH peasibHOro Mupa. B
3aaun 00ydeHus anredpe BXOAAT TaKkKe JajbHEHIIee pa3BUTHE aJTOPUTMHUECKOTO MBILIUICHUS,
HEOO0XO/MMOro, B YacTHOCTH, JUI OCBOCHHUS Kypca HH(POPMATUKU, U OBJaJICHHE HaBBIKAMHU
NeAYKTUBHBIX paccykaeHuid. [Ipeobpa3zoBanrne CUMBOIBHBIX ()OPM BHOCHUT CBOM CITEIU(PUIECCKUI

BKJIQJI B pa3BUTHE BOOOPaXKEHMUS, CIIOCOOHOCTEH K MATEMaTHIECKOMY TBOPYECTBY.



Copepxanve  (QyHKIMOHANbHO-TpadUYECKOW  JUMHUM  HAleIeHO Ha  IOJy4eHHe
IIKOJILHUKAMH 3HAHWHM O (PYHKIMAX KaK BOKHEHUIIEH MaTeMAaTHUYECKON MOJENH JJIs ONMUCAHHS U
HCCIIEIOBAaHMsI Pa3HO-00pa3HbIX MPOLIECCOB U SIBICHUH B mpupoje u obmiecTBe. V3ydeHue 3Toro
MaTepuaiga CrocoOCTBYeT PAa3BUTHIO Yy OOYyYalOlIUXCSl YMEHHUS HCIIOJIb30BaTh Ppa3UUHbIE
BBIPA3UTENbHBIE CPEACTBA S3bIKa MAaTEMAaTUKHM — CJIOBECHbIE, CHMBOJHMYECKHE, TpaduyecKkue,
BHOCHUT BKJIaJl B ((OPMHUPOBAHKE MIPEICTABICHUIA O POJIM MAaTEMATUKH B Pa3BUTUU LUBWIN3ALUN U
KYJbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CortacHo yueOHOMY TUTaHy B 7—9 KJlaccax M3ydaeTcsi yueOHBIM Kypc «Aredpay, KOTOPbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pasfenbl  cojepkaHus: «Yucna W BBIUHCICHUSY,
«AnreOpanueckre BbIpaXEHUs», «YpaBHEHUSI U HEPABEHCTBaY, «DyHKIUN».

VY4eOHblil M1aH Ha U3ydeHue anredpsl B /—9 Ki1accax OTBOAMUT HE MeHee 3 yueOHbIX YaCOBB
HEZIeI0 B TeUEHUE KaXKJ0ro rofia 00y4eHus, BCero 3a Tpu roga o0yueHus — He menee 306 yueOHbIX
4acoB.

Conep:xanue yueOHOro Kypca (1o rogam o0yueHusi)

7 KJACC

Yucna u eviuucinenusn

PanuonanbHbIe yncIa

JIpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0/] OT OJTHOM (hOpMBI 3anucu 1podeil K Apyroi.
[loHsATHE palMOHAJIBHOIO YHCIIA, 3alIUCh, CPABHEHUE, YINOPSAOYMBAHUE DPALMOHAIBHBIX YHCEIL.
Apudmernueckue AeHCTBHS C pallMOHATBHBIMU YKCIIaMu. PerieHue 3a1a4 U3 peaibHOW MPaKTUKU
Ha 4acTH, Ha IpOOH.

CreneHb ¢ HaTypaJIbHbIM IOKa3aTeJIeM: OIpe/eleHHe, PeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OITpEeJIeJIEHUS], 3aITUCh OOJBIINX YHUCEIL.

[IporeHTsl, 3aNKCh MPOLIEHTOB B BUJE APOOH U poOM B BHUJE NPOLEHTOB. Tpu OCHOBHBIE
3aJ1a4M Ha MPOLEHTHI, pElICHHE 3aad U3 PeaIbHOU MPaKTHKH.

[IpumeHeHne NMPU3HAKOB AECITUMOCTH, PA3JI0kKEHHE Ha MHOMKUTEIM HATypalbHBIX UYHCE.
PeasibHbIe 3aBUCIMOCTH, B TOM YHCJIE MTPsiMast U 0OpaTHast TPONOPIMOHATBHOCTH.

Anzedbpauueckue gviparxcenusn

[IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHHS C NMEPEMEHHOW. JlOIMyCTMMBIE 3HAYEHUS
nepeMeHHbIX. [IpecTaBienne 3aBUCUMOCTH MEX1y BeIHMUMHAMU B BuJe (GopMyiibl. Beranciaenus
1o popmysIam.

IIpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOKICCTBEHHO PaBHBbIE BBIPAXKEHUS, MpaBHIIA
peoOpa3oBaHus CyMM U IIPOU3BEJIEHUH, MpaBUjia PacCKpPhITUS CKOOOK M MPHUBEIEHUS MOJA00HBIX

cliaracMbIX.



CBolicTBa CTENIEHU C HATypAJIbHBIM MTOKA3aTEIEM.

OpnowieHbl 1 MHOrousneHsl. CreneHb MHorowieHa. CiaoeHue, BBIYUTaHUE, YMHOXKEHHE
MHOrouseHoB. Dopmynbl COKpalllEHHOTO YMHOXXEHMsI: KBaJIpaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOYKHTEIIH.

Ypasnuenusn

VYpaBHEeHME, KOPEHb ypaBHEHHS, IpaBUiia IPeoOpa30BaHUsl YpaBHEHMs, PaBHOCUIbHOCTh
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIO KOPHEH JMHEWMHOTO YypaBHEHUS,
peleHre JMHEHHBbIX ypaBHeHUU. COCTaBJI€HHME YpPaBHEHUW IO YCJIOBUIO 3ajayd. PerieHue
TEKCTOBBIX 3aJ[ay C IIOMOILBIO YPABHEHUH.

Jluneiinoe ypasnenue ¢ 08yMs nepemeHHbIMU U e20 2pagux’ CUcTeMa ABYX JHHEHHBIX
ypaBHEHMH C JByMs IepeMeHHbIMU. PemieHue cucreM ypaBHEHHH CHOCOOOM MOJCTaHOBKHU.
[Ipumepsl pelieHns TEKCTOBBIX 3a7a4d ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara toukm Ha npsmoil. UucCiIOBbIE NPOMEXYyTKH. PaccrositHue mexay AByms
TOYKaMHU KOOPJAMHATHOU MPSAMOM.

[IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. Alcuucca W opauHaTa TOYKHU Ha
KOOpAMHATHON TutockocTH. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UrteHue rpadukoB
peanbHbIX 3aBUCUMOCTEH.

[onstue ¢pynkiuu. I'paduk ¢pynkimu. CpoiictBa GyHKImiA. Jlnneitnas gyHkuus, e€ rpapuk.
I'padpux pynxuu y = kx + b. Ipaghuueckoe pewenue nunelinvix ypasHenutl u cucmem JUHEUHbIX
VPABHEHUI.

8 KJIACC

Yucna u eviuucnenusn

KBagpatHbiii kopeHb U3 uucna. [lowamue o6 uppayuonanvHom uucie. Jlecamuumnvie
npubaudicenus uppayuonanivhvlx uucen. CBoiicTBa apu(METHYECKUX KBAJPAaTHBIX KOPHEW U HX
MIPUMEHEHHE K MpeoOpa3oBaHMIO YHMCIIOBBIX BBIPRKEHUHW M BBIUMCICHUSIM. /lericmeumenvHble
uycna.

Crenens ¢ 1enbpIM noka3aTesieM U €€ cBoiicTBa. CTaHIapTHAs 3allMCh YUCIIA.

Anzebpauueckue gviparcenus

KBanpatublii TpEXuieH; pa3lio)KeHHE KBaJpaTHOro TpEXWjeHa Ha MHOXKUTEIH.
Anrebpanueckast 1po06s. OCHOBHOE CBOMCTBO anreOpanyeckoit apodu. CroxeHue,

BBIUUTAHUC, YMHOXCHUC, NCIICHUC anre6panquKHX np06el71. PaumonansHbIe BBIPpAXKCHUSA U

2 3)_IGCL 1 J1aJie€ KYpCUBOM 0003HaYEHBI TEMbI, U3YYCHUEC KOTOPBIX IIPOBOJUTCA B O3HAKOMUTCIILHOM nnaHe.Hezlaror
CaMOCTOATEJIbHO OIIPEACIIACT 00BeM n3ydaeMoro mMmarepuajia



WX TIpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanparnoeypasHeHue,popMynakopHeKBajpaTHoroypaBaenus. 1eopema Buema. Pemenue
YpaBHEHU, CBOJAIIMXCA K JIMHEHHBIM U KBaApaTHBIM. [Ipocteiimne npoOHO-palioHaIbHbIE
YpaBHEHHS.

I'papuueckaaunmepnpemayusypasHeHuticO8yMANEPEMEHHbIMU U CUCEM  JTUHEUHbIX
ypasHeHuil ¢ 08yMs nepemenubvimuy. IIpuMepsl peleHus: CUCTeM HEJIMHEHHBIX YpaBHEHUH C ABYMS
MIePEMEHHBIMH.

Pemennie TekCTOBBIX 3aa4 aIreOpandeckium crocoOoM.

UucnoBble HEpaBEeHCTBA K MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA € 0/IHOM nepeMeHHONW. CHCTEeMBUTNHENHBIX
HEPABEHCTB C OJIHOM MepeMEHHOM.

Dyukyuu

[Tonsarue ¢pynkumu. O6IacTh ONpeAeIeHUs U MHOXKECTBO 3HaueHHU (PyHKIuH. CriocoOs!
3a1aHus () yHKITHI.

I'paduk ¢ynkuuu. Yrenue cpoiictB ¢yHkuuun no e€ rpaduky. [Ipumepsr rpaduxos
GyHKIUH, OTpaXKAIOLIUX PeaTbHbIE TPOLIECCHI.

DYHKIMHU, ONUCHIBAIOIIKE TPSIMYIO M OOPATHYIO MPONOPIMOHAIBHBIE 3aBUCHMOCTH, UX TPAQUKH.
Oynxkuuuy =X4,y =Xfy =, y =xk Ipaguueckoe pewerue ypasnenuii u cucmem ypagHenui.

9 KJIACC

Yucna u eviuucnenusn

JedcTBUTEILHBIE YA CJIA

PannonanbHble 4ucia, uppayuoHaibHule YUCIA, KOHeYHble U OecKoHeuHble 0ecAmuuHble
Opoou. Mmnooxcecmeo OelcmeumenvbHblX yucel;, OeucmeumenbHvle 4YuUcla Kak OecKOHeuHble
oecamuunvle  Opobu. Bzaumno  00HO3HAYHOe  coomeemcmeue  MedxHcOy  MHONCECMBOM
oelicmeumenbHuiX yucesl U KOOpOUHAMHOU NPIMOLL.

CpasHenue OelicmeumenvbHbIX yucel, apugmemuyeckue Oelcmeus ¢ OelcmeumenrbHbIMu
yucramu.

HN3mepenus, npudanKeHusl, OUEHKHU

PazMepbl 0OBEKTOB OKPY)KAIOLIET0 MHpA, JIUTEIHLHOCTh MPOLECCOB B OKPYXKArOIEM
MHUDE.

[TpubnmxE€HHOE 3HAUEHHE BEIMYMHBI, TOYHOCTb NpuUOIMKeHus. OKpyrieHHe 4ucen.

[Ipuknka u o1ieHKa pe3ynbTaTOB BIUYMCICHHI.

Ypasnuenus u nepasencmea

YpaBHeHHd ¢ OJHOM NePEeMEHHOM



JIuneitHoe ypaBHeHUE. PellieHre ypaBHEHUM, CBOISIIINXCS K TUHEHHBIM.

KBagparnoe ypaBHeHue. PelieHre ypaBHEHUH, CBOASIIMXCS K KBaAPAaTHBIM. bUKBagpaTHoe
ypaBHEHHUE. [Ipumepbl pewienus ypasHeHui mpemoveli U 4emeEpmoll cmenenel pasziodceHuem Ha
MHOICUmMENU.

Pemenue nqpoOHO-palimoHanbHbBIX YpaBHEHU. PelieHre TeKCTOBbIX 3ajau ajaredpandyecKum
METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C JBYMs NEpPEMEHHBIMU U ero rpaduk. PemeHue cucreM IBYX JMHEWHBIX
YpPaBHEHHMH C JByMs INEpeMEHHBIMU. PeleHue cucreM AByX YpPaBHEHMH, OIHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOPO# cremneHu. ['paduueckas nHTepHpeTanys CHCTEMbl YpaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajay aNredpandeckuM crocoooM.

HepagencrBa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepemeHHOH. KBaapaTtHble HepaBeHcTBa. ['padmueckas HMHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dyukyuu

KBagparuunas ¢ynkius, e€ rpadux u cBoictBa. [lapabona, KOOpAWHATHI BEPIIMHBI
napaboIibl, 0Cb CHMMETPHH MapadoIIbl.

I'paduku yukmmii: y = kx,y = kx + b,y = NG

¥-=x, ¥ =Xk u ux coiicrsa.

Yucnoswvie nocnedosamenvnocmu

Onpenenenue U cnoco0bl 3aJaHUS YMCTOBBIX MOCJIe10BATEIbHOCTENH

[ToHsiTHE YMCIIOBOM MOCHIEAOBATEIBHOCTH. 3aJaHHE MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
¢dbopmyoit u popMymoii N-ro dieHa.

ApupmMeTnyecKkas U reoMeTpUYeCKasi MPOrpeccun

Apudmernueckas u reomerpuieckas nporpeccuu. @opmyssl N-ro uieHaapuPMeTHnyecKoi
Y TEOMETPUYECKOM ITPOTPECCH, CYMMBI IIEPBBIX N YIICHOB.

H3z00padicenue unenos apugpmemuueckou u 2eomMempuyeckou npocpeccuii moukamu Ha
KOOpOUHamuou niockocmu. Jluneunviii u 3kcnonenyuanvhuii pocm. ClodxicHble npoyeHmol.

PaGouas nporpamma yueoHoro kypca «I'eomerpus». 7-9 Kjaccsl

esan n3yyeHus yueOHOro Kypca

OO6mme nenu uzyueHus yueOHnoro kypca «I'eomerpusi» npenctasiens! B [IOIT OOO. Ouun

3aKJIIOYAK0TCA, IPEKIC BCECTO B TOM, UTO Ha YPOKaxX rcOMETpUHA O6yanOIHHﬁCﬂ YUUTCA NPOBOJAUTH



JOKa3aTENIbHBIC PACCYXKACHUS, CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHUS, TOKa3bIBaTb HCTHHHBIE
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPSHI K JIOKHBIM, IIPOBOJUTE PACCYKICHUS «OT IIPOTUBHOIO,
OTJIMYaTh CBOWCTBA OT MPU3HAKOB, (POPMYyIHpOBaTh OOpaTHBIE yTBEPKACHUA. B 00yueHnn ymMeHHI0
paccyXaaTh COCTOMT BaJKHOE BOCIIUTATEILHOE 3HAYCHUE U3YUECHHS TEOMETPHH, IIPUCYILEE UMEHHO
OTE€YECTBEHHON MaTEMAaTHYECKOM IIKOJIE.

Bropoii 1enbro u3y4eHuss reOMETpUN SBIISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEeLICHUU KaK MaTEMaTUYECKUX, TaK U NIPAKTUYECKUX 3a]a4, BCTPEUAIOIINXCS B PEaJIbHON KU3HMU.
OTOMY COOTBETCTBYET BTOPAsi, BBIYUCIIUTEIbHAS JIMHNS B U3YYEHUU FEOMETPUH B LIKoJIE. J[11s1 3T0ro
YUUTEII0 PEKOMEHYeTCsl NMOA0MpaTh 3aJauu MPaKTUUECKOro XapakTepa Uil pacCMaTpUBAEMBIX
TEM, YYUTh OOYUYaIOIIMXCSl CTPOUTh MAaTEeMAaTHUYECKUE MOJIEIH pPEabHBIX KU3HEHHBIX CUTYaIlHid,
IIPOBOJIUTH BBIYMCIICHUS W OLICHUBATH AJIEKBATHOCTH IIOJYYEHHOrO pe3yiibrara. KpaliHe BakHO
MONYEPKUBATh CBSI3M TIE€OMETPUM C JPYTMMHU IpPEAMETaMH, MOTUBHUPOBATH HCIOJIb30BaTh
OIIpeJIeJIEHUs] TEOMETPUUECKUX (UTyp U MOHSTUHN, JEMOHCTPUPOBATH NMPUMEHEHHE IMOJIyUYEHHBIX
YMEHUH B (QHU3UKE M TEXHUKE. OTH CBA3M HambOoiee SIPKO BHUIAHBI B Temax «BexTopsi»,

«Tpuronomerpuyeckre COOTHOLIECHUs», «Meton koopanHat» U «Teopema [Iudaropar.

YyeOHo-TeMaTHYECKHIi IJIaH

7 xnacc
No Jnarnoctuueckuii
HaumeHnoBanue Tembl KomnnuectBo wacos
n/m KOHTpPOJIb
1 PammnonansHEIE Uncia 27 1
2 Anrebpanueckue BhIpaXKEHUS 48
3 YpaBHeHUs 16
4 Koopnunats! u rpaduku. @yHkunn 11 1
OO11ee KOJIMYECTBO YacOB 102 2
8 Kiacc
No Jlnarnoctuueckuit
HaumeHnoBanue TeMbl KomnnuectBo yacos
n/n KOHTPOJIb
1 Uwucna 1 BEIYUCICHUS 23 1
2 AnrebpanuecKue BhIpaXKEHUS 40
3 | YpaBHeHUS U HEPaBEHCTBA 22
4 DyHKIIUN 17 1
OO111ee KOJIMYECTBO YacoB 102 2
9 knacc
No Jnarnoctuueckuit

Haunmenosanue TeMEbI KonnuecTtBO yacoB
/1 KOHTPOJIb




1 Yucaa ¥ BEIYMCICHUS 15 1

2 VYpaBHEHUS 1 HEPABEHCTBA 43

3 OyHKIIUA 16

4 YucIioBbIE MTOCIEN0BATENBHOCTHA 28 1
OO011ee KOJIMYECTBO YaCOB 102 2

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno ywyeOHOMYy muiaHy B /-9 kiaccax u3ydaercs y4deOHbIH Kypc «['eomerpus»,
KOTOPBIH BKITIOYAET CIIEAYIOLINE OCHOBHBIE pa3/ielibl coepkanus: «I'eomeTpuieckue GUrypsl ¥ Ux
CBOHCTBa», «/3MepeHHne reoMeTpUuYecKUX BEIMYUH», a Takke «JleKkapToBbl -KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopbl», «JIBrkeHus miaockoctu» U «IIpeobpazoBanus nogoous».

VY4eOHbIH M1aH MpeIycMaTPUBACT U3YYEHUE TEOMETPUH Ha 0a30BOM YPOBHE, UCXO/S U3 HE
MeHee 68 yueOHBIX yacoB B y4eOHOM roJty, BCEro 3a Tpu roja o0yueHus — He Mmenee 204 gacos.

Coaep:xanue yuyeOHOro xKypca (1o rogam o0y4eHust)

7 KJACC

Hadanbuble moHsTus reomerpuu. Touka, mpsMasi, OTPE3OK, Jyd. YToi. Buisl yrios.
Beprukanbable u cMexHbIE YIUIbl. buccekrpuca yria. Jlomanas, MEOroyrossHuk. [IapamiensHOCT
U MEPIEeHIUKYISIPHOCTD IPSMBIX.

Cummempuunvie puzypol. OcrogHble ceolicmea ocegoti cummempuu® [IpaMepbl CHMMETPHH
B OKpY’KaloIIeM MHpe.

OchosHble nocmpoenus ¢ NOMOWbIO YUPKYIA U TUHEUKU.

Tpeyronsauk. Beicota, Meauana, OuccekTpuca, HUX cBoicTBa. PaBHOOenpeHHBIM U
PaBHOCTOPOHHMI TpeyroabHUKU. HepaBeHCTBO TpeyrojabHHKA.

CpoiicTBa W TpPHU3HAKKM paBHOOEIPEHHOTO TpeyroibHUKA. [IpW3HAKM paBeHCTBA
TPEYTOJILHUKOB.

CBoiicTBa M MpHU3HAKH MapaJUIeNbHBIX MpsMbIX. CymMMa yIIIOB TpeyroibHHKA. BHemrHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbIil TpeyroabHUK. CBONCTBO MeAMaHBl MPSMOYTOJBHOTO TPEYrONbHUKA,
MpOBEAEHHOW K THIOTEeHy3e. [Ipu3HaKM paBeHCTBA TIPSIMOYTOJBHBIX — TPEYrOJIbHHUKOB.
[TpsiMoyTONBHBII TpeyroibHUK ¢ yriaoMm B 30°.

HepaBeHCTBa B T€OMETPHUH: HEPABEHCMEO MPey2oibHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa o OoJiblIeM yrie u OoJbIIel CTOpOHe TpeyrojabHUKa. [leprneHauKynsap 1 HaKJIOHHas!.

T'eomempuyeckoe mecmo mouex. BUCCEKTpHUCa yrila M CEpeAMHHBIA TEPIEHIUKYIAP K

OTPE3KY KaK TEOMETPUUYECKHE MECTa TOUCK.

3 3)_IGCL 1 J1aJie€ KYpCUMBOM 0003HaYEHBI TEMbI, U3YUYCHUEC KOTOPBIX IIPOBOJUTCA B O3HAKOMUTCIILHOM nnaHe.Hezlaror
CaMOCTOATEJIbHO OIIPEACIIACT 00BeM n3ydaeMoro mMmarepuajia



OKpy>XKHOCTb M KpYyI, XOpJa W JWaMeTp, HUX CBOWCTBa. B3ammHOe pacnosokeHue
OKpYXXHOCTH 1 nipsiMoii. KacarenbHas u cexymias K OKpyXHOCTH. OKpy>XHOCTb, BIIUCAHHAS B YTOJI.
Brincannas u onucanHasi OKpYKHOCTH TPEYToJIbHHKA.

8 KJIACC

UYerbipéxyronpuuku. [lapamienorpamm, ero mnpu3HakM M cBoWcTBa. YacTHbIe ciydau
napajieIorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaapar), MX MpHU3HAKH U cBoiicTBa. Tpamenwus,
paBHOOOKas Tpareuus, €€ CBOMCTBa U Npu3Haku. [IpsamoyrosbHas Tpaneuus.

Memoo yosoenus meouansi. [lenmpanvuas cummempus.

Teopema @aneca u meopema o0 NPONOPYUOHANbHBIX ompeskax. CpeaHue ITUHUU
TPEYroJbHUKA U Tpaneluu. Llenmp macc mpeyonivHuKa.

Ilooobue mpeyeonvhukos, ko3gpuyuenm nodobus. Ilpuznaxu no0odbus mpeyeorbHUKos.

[Ipumenenue no1o0Us MpU PEelICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. @opmynsl s MIIOLMIAAA TPEYroJbHUKA,
napajuiesiorpaMma, pomoa u tpanenun. OTHOMIEHUE IUIOMAACH MOT00HBIX Quryp.

Brruuciienue miomaneil TpeyroJbHUKOB M MHOTOYTOJBHHKOB Ha KJIETYaTOW Oymare.
Teopema [Tudaropa. Ilpumenenue Teopemsl [Tudaropa npu pemeHnN NpakTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TaHT€HC OCTpPOr0 yrjia MpsSMOYTOJIbHOrO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAEeCTBO. TpuroHoMmerpuueckue GyHkimu yriios B 30°, 45° u 60°.

Brnucannbple M LEHTpaJIbHBIE YIUIBI, YTOJI MEXJIY KacaTeJIbHOW W XOPAOW. YTIUIBI MEXKIY
XOpAaMH M CEeKyIIUMHU. BrimcaHHble U onucaHHbIe YeThIPEXYTONBHUKU. B3anMHOe pacnonoxeHne
IBYX oKpyxHocTel. Kacanue okpyxHocTei. OOmime kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB ot 0° mo 180°. OcHOBHOE TpPUTOHOMETPHUYECKOE
TOXecTBO. POPMYIIbI TPUBEICHHS.

Pemenune tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
MPAKTUYECKHX 33/1a4 C MCIIOJIb30BAaHHEM TEOPEMbI KOCHHYCOB U TE€OPEMBbI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeenHvIX d1eMEHMO8.

Teopema o npouzgedeHuu ompe3Ko8 Xopo, meopemvl 0 NPOU3EEOEHUU OMPE3K08 CEKVUUX,
meopema o Kgaopame KacameibHOU.

Bekrop, amuHa (MOIynh) BEKTOpa, COHANPABICHHBIE BEKTOPBL, MPOTHBOIOJIOXKHO
HaTpaBJICHHBIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPAIlUN HaT
BeKTOpamH. Pa3nojxeHue BekTopa MO JIByM HEKOJIMHEapHBIM BekTopaMm. KoopauHatel BeKTOpa.
CkansipHoe IpoU3BeICeHUE BEKTOPOB, IPUMEHEHHE 1JIs1 HAXOXKACHUS IJTMH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA TNIOCKOCTH. YpasHeHus: npsamoti i OKPY>KHOCTH BKOOPJIMTHATAX,

MEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTO] KOOpIMHAT U €r0 IPUMEHEHUE.



[IpaBuibHBIE MHOTOYTOJBHUKHU. [[nrHa okpyxkHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JITUH AYT OKpyx)HocTel. [lmomans kpyra, cekropa, CerMeHTa.

Heudicenus niockocmu u 6HympenHue cummempuu gueyp(d1emeHmapHsvienpe0cmagieHus).
Ilapannenvnuiii nepernoc. Ilosopom.

YyeOHo-TeMaTHYECKHII IJIAH

7 Ki1ace
No Jnaraoctuaeckuit
i HanmenoBanue Temsl KonunuecTBo yacos KOHTPOIb
1 HavanpHble TeOMeTpUUECKUE CBEACHUS 7 1
2 TpeyroabHUKH 17
3 [TapannenbHbIe IpSIMBIC 13
4 CooTHolIeHUsI MEKIY CTOPOHAMHU U 14
yIJIaMU TPEYroJbHHUKA
5) OKpy’KHOCTb U KpYyT 13
6 O0600611eHrne, KOHTPOJIb 4 1
O011ee KOJIMYECTBO YacOB 68 2
8 KJacc
Ne Jnarnoctuueckui
/i HanmeHnoBanue Temsl KonnuecTBo yacos KOHTDOIb
1 UYeTbIpE€XyroabHUKH 16 1
2 ITooGHBIE TPEYTONBHUKH 11
3 [Tnomane 15
4 CooTHolIeHNsI MEXIY CTOPOHAMU U 11
yIIIaMy TPeyroJIbHHUKA
5 OKpyKHOCTB 11
6 O0600611eHre, KOHTPOITb 4 1
OO11ee KOINYEeCTBO YacOB 68 2
9 kiacc
Ne Jnarnoctuueckuii
i HaumenoBaHue TeMsl KonnuectBo yacos KOHTPOITH
Tpuronomerpus.
1 Teopembl KOCUHYCOB M CHHYCOB. 21 1
Pemenne TpeyroibHUKOB
2 BexTops! 9
3 Merton koopAUHAT 6
4 JlMHa OKPYKHOCTH M IIJIOLIAAb Kpyra 11
5 JBroxeHus 3
6 O600611eH1Ee, KOHTPOJIb 18 1
OO1ee KOMYeCTBO YacOB 68 2

Pagouas mporpamma y4eOHOro Kypca «BeposiTHOCTH M cTaTHCTHKA» 7T-9KJjacchl



esn u3yvenunsi yueOHOro Kypca

B coBpemeHHOM IIU(PPOBOM MUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHMS MIPAKTUUYECKHUX NPUIOKEHUHM, TaK U UX pOJIM B 0Opa30BaHUMU.
Kaxaplil 4eI0BeK MOCTOSHHO PUHUMACT PEIICHNs Ha OCHOBE UMEIOLINXCA Y HETO JaHHBIX. A JUIs
O00OCHOBAHHOIO TPUHATHUA pEIIEHUS B YCIOBHSAX HEAOCTaTKa MM M30bITKA HHPOpMALUU
HEOO0XO0JMMO B TOM YHCJIE XOpOImIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE
MbInuieHHe.IMEHHO TO3TOMY OCTPO BCTajla HEOOXOAUMOCTh C(OPMHUPOBATH Y O0yUaIOMIUXCS, B
ToM umcie obyvaromuxca ¢ 3IIP, QyHKIMOHaIBHYIO TPaMOTHOCTb, BKJIIOYANOLIYIO B ce0s B
KAaueCTBE HEOTHEMJIEMON COCTAaBJISAIOLICH yMEHHME BOCIPUHUMATh U KPUTHYECKU AHAIU3UPOBATH
nHGOpPMAINIO, TPEJCTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIN XapakTep
MHOI'MX PEAIbHBIX IIPOLIECCOB M 3aBUCUMOCTEH, NPOU3BOJAUTH IPOCTEHIINE BEPOSITHOCTHBIC
pacuérbl. 3HAKOMCTBO C OCHOBHBIMM IPUHLUIAMU cOOpa, aHajIM3a U MPEICTABICHUS JaHHBIX U3
pasnuyHbIX cep KU3HU 00LIecTBa U rocynapcrsa npuoduiaer o0yqaromuxcs K 00IeCTBEeHHbIM
HMHTEpecaMm.

B cTpykType nporpammsel yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKA) OCHOBHOM IIKOJIBI
BBIICJICHBl CIEAYIOIIME COAEpKaTelIbHO-MeToauueckue JauHuu: «lIpencraBneHue naHHBIX U
olnucaTeabHas CTaTUCTUKaY; «BeposTHOCTBY; «DneMeHTbl KOMOMHATOPUKWY; «BBeeHue B TeOpHIo
rpadoB».

Copepxanne nuHun «llpencraBieHue AaHHBIX M ONMCATENbHAs CTATUCTHKA» CIY)KUT
OCHOBOHM 111 (pOpMUPOBaHMS HAaBBIKOB PabOTHI ¢ MH(OpMAIME: OT YTEHUs M HWHTEepIpeTaluu
uH(opMaln, IpeJCTaBICHHOM B TabIMIIax, Ha TuarpaMMax 1 rpagukax 1o coopa, mpeicTaBIeHUs
Y aHaJu3a JJaHHBIX C MCIOJb30BaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEIHUXM PACCEHBAHUS.
Paboras ¢ manHbiMu, oOyuatomuecs ¢ 3IIP ywarcs cuumThiBaTh M MHTEPNPETHPOBATH JaHHBIE,
BBIIBUTaTh, ApIryMEHTUPOBAaTb W KPUTHKOBAaTh IPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE HaJ
¢akTopamMM, BBI3BIBAIOIIMMH H3MEHYMBOCTb, M OLIGHMBATh HX BIMSHHE Ha paccMaTpUBacMble
BEJINYUHBI U MTPOLIECCHI.

NHTYynTHBHOE  NpeACTaBiI€HHME O  CIY4alHOM  W3MEHYMBOCTH,  MCCIIEJOBaHUE
3aKOHOMEPHOCTEH U TEHACHLMM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUIsl U3YYEHHs TEOPUHU
BeposiTHOCTe|. bonbioe 3Hauenue it ooydaromuxcs ¢ 3[1P 31ech UMEIoT mpakTHUecKue 3aJaHus,
B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsiTHe BEpOSITHOCTH BBOJMTCS Kak Mepa MpaBoNoAoOus ciydyailHoro coobitus. Ilpu
u3yuyeHun kypca oOyuatomuecss ¢ 3IIP 3HakoMATCS ¢ NPOCTEHIIMMU METOJaMHU BBIYMCICHUS
BEPOSITHOCTEM B CIIy4alHBIX DKCIEPUMEHTAX C PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU HCXOJAMHU,
BEPOSTHOCTHBIMU 3aKOHAMH, TIO3BOJISIOLIMMH CTaBUTh U pelaTh OoJiee ClI0XHbIE 3a1a4u. B kypc

BXOJAT HAYAJIBHBIC ITPEACTABIICHUSA O CHy‘l&fIHBIX BCIIMYMHAX U UX YHUCJIOBBIX XapaKTCPHUCTHUKAX.



Taxke B pamMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO oOydvaromuxcsi ¢ 3IIP ¢
MHOXKECTBAMH W OCHOBHBIMH OIE€pAalMSIMU HAJ MHOXKECTBAMH, PacCMaTPUBAIOTCS MPHUMEPHI
NPUMEHEHHS JJIs1 PEHICHUs 33/1a4, a TaK)KE MCIOJIb30BaHUA B JPYIHX MATEMATUYECKHX Kypcax H
y4eOHBIX IpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax u3yuaercs Kypc «BeposITHOCTb M CTAaTHCTUKa», B KOTOPBIN BXOJSAT pa3iaeibl:
«[IpencraBnenre JaHHBIX W  ONHCATENIbHAS CTAaTUCTHKAY; «BeposATHOCTBY; «IeMEHTHI
KOMOMHATOpUKNY; «BBenenue B Teoputo rpagoy.

Ha usyuenue nanHoro kypca oTBOAUT | y4eOHBIN yac B HENIENIO B TEUEHUE KaXKJOTo ToAa
o0yuenus, Bcero 102 yueGHbIX yaca.

Conep:xanue yueOHOro kypca (1o rogam od0ydeHusi)

7 KJIIACC

[IpencraBienre NaHHBIX B BUAE TaOmuUIl, Auarpamm, rpadukoB. 3amojiHeHUE Tabiull,
YTCHHE W TIOCTPOSHUE auarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHE rpadukoB
peanbHBIX TpolieccoB. M3Bieuenne mHpoOpManuyd W3 AWAarpaMM M TaOJUI, HCIOJIb30BaHHUE U
UHTEpIpEeTAIHs TaHHBIX.

OnucarenpHasi CTaTHCTUKA: cpefHee apudMeTHUecKoe, MeIlaHa, pa3mMax, Haubosbllee u
HauMeHbIlIee 3HaYeHUsI Habopa YMCIOBbIX JaHHBIX. [IpuMmepshl ciyyaiiHOW H3MEHUYMBOCTH.

Cryuatinwiii 9xcnepumenm (onvim) u cayuatinoe coovimue. Beposmuocme u uacmoma. Ponw
MAN0BEPOSIMHBIX U NPAKMUYECKU 00CMOBEPHBIX COObImuUll 8 npupode u 6 obujecmee. Monema u
USPANbHAS KOCHIb 8 IEeOPUL 6ePOSMHOCTel”.

I'pagh, éepuuna, pebpo. Cmenensv eepuiunsl. Qucno pébep u cymmapnas cmenenv 6epuiuH.
Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnvl. Ilymu 6 epaghax. Ob6x00 epaga (diinepos
nyms). [Ipedcmaenenue 06 opuenmupogannom epage. Peuwienue 3aoauc nomowsto epaghos.

8 KJIACC

[IpencraBienue JaHHBIX B BUJIE TaOIHII, JUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ornepaluu HaJl MHOXXECTBAMU:
o0benUHEeHUe, ImepecedyeHue, jgonoigHeHue. CBoicTBa omepanuii  HaJl  MHOXXECTBaMH:
[IEPEMECTUTENBHOE,  COUYETATEIbHOE,  pacHpeleNuTeNnbHOoe, BKIoueHus. cnonbs3zoBanue
rpaduyecKoro MpeacTaBICHUs] MHOXKECTB JJIsi OMMCAHUS PEAIbHBIX MPOIECCOB U SBIECHUH, MPH
pelIeHnu 3ajay.

Hzmepenue pacceusanus oanmvix. [Jucnepcusi u cmanoapmHoe OMKIOHEHUEe YUCTOBbIX

Habopos. Jluazpamma pacceusaHus.

4 3)_IGCL 1 J1aJie€ KYpCUMBOM 0003HaYEHBI TEMbI, U3YUYCHUEC KOTOPBIX IIPOBOJUTCA B O3HAKOMUTCIILHOM nnaHe.Hezlaror
CaMOCTOATEJIbHO OIIPEACIIACT 00BeM n3ydaeMoro mMmarepuajia



DOneMeHTapHble COOBITHS Ciy4daiiHoro ombiTa. CrydaiiHple coObITHS. BepositTHoCTH
coObITHIA. ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COObITHAMU. CiydaliHblii BBIOOp. CBsI3b
MEXy MAJIOBEPOSITHBIMH W TPAKTHYECKU JOCTOBEPHBIMU COOBITHSIMH B MpPUPOJE, OOIIECTBE H
HayKe.

epeso. Ceoticmea depegbes: eOUHCMBEHHOCNb NYMU, CYUIeCMB08AHUE BUCAYEl BEPUILHDI,
CB513b MeAHCOY YUCTOM 8epUUH U yuciom pébep. Ilpasuno ymuocenus. Pewenue 3a0auc nomowpio
epagos.

IIpomusononooicnvie coovimus. J[uacpamma Oinepa. Obvedunenue u nepeceuerue
coovimuti. Hecoemecmuvie coovimus. @Dopmyra  crodcenuss  eeposimuHocmei.  Yciosnas
gepoamuocms. Ilpasuno ymuoowcenus. Hezasucumole coovimus. I[lpedcmagnenue skcnepumenma 8
suoe oepesa. Pewenue 3a0au Ha HAXOHCOEHUE 8EPOSIMHOCMEN C NOMOWbIO 0epesa CyYauHO20
9Kcnepumenma, ouazpamm Jiliepa.

9 KJIACC

[IpencraBnenne JaHHBIX B BHJIE TAOJIHII, JUarpaMM, TpagKoB, HHTEPIIPETAIHS TaHHBIX.

UreHue 1 MOCTPOCHUE TAOIUI], THArpaMM, TpauKOB 10 peaTbHBIM TaHHBIM.

[lepecranoBku u axtopuan. CodyeraHus W 4UCIO codeTaHuil. Tpeyeonvuux Ilackans.

Pemenue 3a1a4 ¢ MCOIb30BAHUEM KOMOWHATOPUKH.

TI'eomempuueckasn eeposimuocmo. Cryuatinelii 66100p MOYKU U3 Pueypvl HA NIOCKOCIU, U3
ompe3Ka u u3 0yeu OKPY#CHOCMU.

Hcneiranne. Yenex u Heynava. Cepust HCIIBITAaHUN 10 TIEpBOro ycrnexa. Cepust HCTIBITaHUM
bepuynnu. BepositHocTH coObITHI B cepuM ucnblTaHui bepHymu.

CrnyuyaiiHas BeTMYMHA M paclpefielieHue BeposTHOCTeH. MaremaThueckoe OXHIaHue U
mucnepcus. [IpuMepsl MaTeMaTHYECKOrO OXKHMJAHUS KaK TEOPETHUYECKOTO CPEJHETro 3HAaYeHHs
BEJIMYMHBI. MaTemMaTH4eCcKoe OKMJIaHUE U AUCHEPCHs CIyYalHON BETUYMHBI «UUCIO YCIIEXOB B
CepUM UCIBITaHUN bepHyum».

[TonsiTre o 3akoHe OoNbIIKX uKcen. M3MepeHne BeposTHOCTEN ¢ MOMOIIBIO YacTOT. Ponbu
3Ha4YE€HHE 3aKOHA OOJIBIIINX YKCEN B IPUPOE U OOIIECTBE.

YyeOHO-TeMATHYECKHI IJIAH

7 xnacc

Ne Juarnocrnueckuil | [Ipaktnueckue
i HaunmeHnoBaHue TeMbl KonngectBo yacoB KOHTPOITH paboTs!

1 [IpencraBnenue naHHBIX 7 1 1

2 | OnmucarenbHas CTATUCTHKA 8 1

3 | CnyvaifHast ©3MEHYHUBOCTH 6 1

4 | Beenenue B Teopuio rpagos 4

5 BeposiTHOCTB M yacToTa 4 1

CIIy4aifHOTO COOBITHS




6 | O6o0meHue, KOHTPOIb 5 1
O0111ee KOJIMYECTBO YacoB 34 2 4
8 KJacc
Ne Juarnocruueckuit | [Ipakrnueckue
/i HaumenoBanue Tembl KosuectBo yacoB KOHTPOIb paBoTEL
1 | IloBTOpeHue Kypca 7 Kjacca 4 1
5 OrnucarenbHasi CTaTUCTHKA. 4 1
PaccenBanue nanHbIx
3 | MHoxecTBa 4 1
4 BepositTHOCTB cityyaiiHOTO 6 1
coOBITHS
5 | Beaenue B Teopuio rpadoB 4
6 | CnyvaiiHbie COOBITHS 8 1
7 | O6o01IeHue, KOHTPOIb 4 1
O0111e€e KOJIMYECTBO YacoB 34 2 4
9 kiacc
No Junarnoctuueckut | [IpakTrueckue
i HaumenoBanue Tembl KommuectBo yacos KOHTDOID paBoTEL
1 | [loBTopenue kypca 8 kiacca 4 1
2 | DneMeHTH KOMOMHATOPUKH 4 1
3 I'eomeTpuueckas 4
BEPOSTHOCTh
4 | Ucnbitanus bepuynnu 6 1
5 | CnydaiiHasi BeTMUUHA 6
6 | O6oOmeHne, KOHTPOITb 10 1
OO0111e€e KOJIMYECTBO YaCOB 34 2 2

HpuMeprle KOHTPOJIbHO-U3MEPHUTEJTBHBIC MATEPUAJIbI

HpOBCI[eHI/Ie OLIECHKH JOCTHXKECHHUM IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUMA yqe6H0ro

npeaMeTa MpoBOAUTCH B (bopMe TCKYLICTO U pY6e)I(HOFO KOHTPOJIL B BUAC: KOHTPOJIbHBIC pa6OTH,

CaMOCTOSITeNIbHBIE PAa0OTHI, 3a4yeTbl, MaTeMaTU4YeCKHE IUKTAHTbI, IPaKTHYECKHe paboThl,
MMCBbMEHHBINA OTBET 110 MHIMBUYaIbHBIM KapTOUKaM-3aJaHUSIM, TECTUPOBAHUE.

s oOyuatomuxcs ¢ 3IIP Bo3MokHO U3MeHeHne (hopMyITHpPOBKY 3aJaHUI HA

«TIOIIATOBYIO», QJAlTAalMI0 TPEAaraéMoro oOydaroluieMycsi TeCTOBOro (KOHTPOJBHO-
OLICHOYHOI'0) MaTepuaja: HCIOJIb30BAHWE YCTHBIX M IHCBMEHHBIX WHCTPYKLUH, YIPOLICHHE
JUIMHHBIX CIIOKHBIX (OPMYIUPOBOK MHCTPYKIUI, pEllIeHHEe C OMOpoil Ha anroputm, odpasel,
MCIOJIb30BaHUE CIPABOYHON MH(POpMAIUH.

[Inanupyemble pe3ynbTaThl OCBOEHHUsS y4yeOHOro mpeamera «MaremaThka» Ha YpOBHE

OCHOBHOTO 00111er0 00pa30BaHus



JIn4HOCTHBIE pe3y/IbTaThI:

MOTHUBAIMS K 00y4EeHUIO MaTeMaTHKE U LIeJIEHAPABICHHOM 03HABATEIbHONACATEIIbHOCTH;

MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3 IPaKTUYECKYI JESTEIbHOCTD,
TpeOyIOLIyI0 MaTEMATUYECKUX 3HAHUHN, B TOM YHUCJIE YMEHUE YUUThCS Y IPYTUX JIIOJCH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYalLlMIO, OBITh TOTOBBIM JEHCTBOBATH B
OTCYTCTBHE 'apaHTHI yCIIeXa;

ciocobHocTh oOyuatomuxcsi ¢ 3[IP k oco3HaHui0 CBOMX JE(DUIMTOB M HPOSBICHUE
CTpEMJICHHSI K UX NPEOI0IEHUIO;

CIIOCOOHOCTh K CaMOPa3BUTHIO, YMEHUE CTaBUTh JOCTH)KUMBIE 1IEJIH;

YMEHHE pa3iinyaTh y4eOHbIE CUTYalluu, B KOTOPBIX MOYKHO JI€HICTBOBATH CAMOCTOSITEIILHO,H
CUTyalluu, TIJi€ CJEAyeT BOCMOJb30BaTbCS CHPABOYHOW HMHPOpMALMEd WIH JIpYrUMH
BCIIOMOTaTeJIbHBIMU CPE/ICTBAMU;

CIIOCOOHOCTD MEPEHOCUTD MOJIyYEHHBIE B X07ie 00yUeHHsI 3HAHUS B aKTyaJIbHYIO CUTYALHIO
(pu peleHny XKUTEHCKUX 3a/1a4, TPEOYIOIINX MaTeMaTHUYEeCKUX 3HAHUN);

CIIOCOOHOCTH OPUEHTHPOBATHCS B TPEOOBAHUSAX U MIPABUJIAX MPOBEICHHUS POMEKYTOTHON U
UTOrOBOM aTTecTanum;

OBJIa/IEHUE OCHOBaMH (DMHAHCOBOM IPaMOTHOCTH.

MertanpeamMeTHble pe3yJibTaThl

Ognadenue ynueepcaibHbIMU YUEOHbIMU NO3HAGAMENIbHOIMU OCIICINGUAMU:

YCTaHABIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBA3M B XOJE€ YCBOCHHMS MAaTEMaTH4YeCKOTrO
MaTepuana,

BBISIBJIATH J1e(DULUT TaHHBIX, HEOOXOAUMBIX Ul PELICHUS OCTaBICHHOH 3a/1a4U;

C NIOMOUIbIO YUMTENS BBIOMPATH CIOCOO pelIeHHs] MaTeMaTUYecKO 3ajauM (CpaBHUBATH
BO3MOJKHBIE BAPUAHTHI PEILICHHS);

IPUMEHATh U MPeoOpa30BbIBATh 3HAKM M CUMBOJIBI B XOJI€ PEIICHHs MaTeMaTHYEeCKUX

3ajay;

YCTaHABIIMBATh HCKOMOE U JIaHHOE IIPH PEIICHUH MaTeMaTUYeCKON 3a/1auH;

MOHUMATh M UHTEPIPETUPOBATh MH(OPMAIUIO PA3TUYHBIX BUIOB U (HOPM IPEICTABICHHUS;
WLTIOCTPUPOBATH pelaeMble 3a/1a4u TpapUUecKUMH CXeMaMHu;

3¢ (HeKTUBHO 3alIOMUHATH U CUCTEMATHU3UPOBATh UH(POPMAIIHIO.

MOHUMAaTh W MHCIOJb30BaTh MaTeMaTHUYECKUE CpPEICTBAa HAMIIAHOCTH  (Tpaduku,
JMarpaMMbl, TaOMUIBI, CXeMbl W Jp.) JUIS WUIIOCTPAllMHM, HHTEPIpEeTalud, apryMeHTaluH.
Ognadenue ynugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU: OPTaHU30BbIBATh
yu4eOHOE COTPYJHUUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U

CBCPCTHUKAMU B ITPOLECCE PCUICHUA 3aaa4,



B3aUMOJICHICTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI PabOThI; paboTaTh B TPYIINE: HAXOAUTH
o01iee perieHre u pa3pemarh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIUHN U yu€Ta HHTEPECOB;
ClIymath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

MIPOTrHO3UPOBATh BO3HUKHOBEHUE KOHGIMKTOB MPU HAIMYUU PAa3HBIX TOYEK 3pEHUs U
pazpemiath KOH(QIMKTHI HA OCHOBE Y4E€Ta HHTEPECOB U MO3ULIUN BCEX YYACTHUKOB;

apryMEHTHPOBATh CBOIO MO3UIUI0 M KOOPJAMHHUPOBATH €€ C MO3UIUSAMHU MapTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIIEro PEIICHUSI B COBMECTHOM JI€ATEIHbHOCTH;

BBITIOJIHATH CBOIO YacTh pabOThl, JOCTUTaTh KAUECTBEHHOTO Pe3ysIbTaTa HKOOPAMHUPOBATh
CBOM JICHCTBUS C IPYTUMH YICHAMU KOMaH/IbI;

OIICHUBATh KA4ECTBO CBOETO BKJIAJa B OOIINI MPOITYKT.

Osnadenue ynugepcanbHbIMUu y4eOHbIMU PeyIAMUGHBIMU OCTICMBUAMU:

CTaBUTH 1IeJIM, BEIOUPATH U CO3AAaBaTh aJTOPUTMBI IJISl PELICHUS y4eOHBIXMAaTEMaTHYECKIX
npo0Jem;

IUTAHUPOBATh W OCYIICCTBIIATH JICATEIBHOCTh, HANPABICHHYIO Ha pEIICHUE 3a]ad
HCCIIEIOBATEIbCKOIO XapaKTepa.

(GbopMyInHpoBaTh U YAECPKUBATH YUEOHYIO 3a/1a4y, COCTABIIATH IJIaH UIIOCIE0BATEILHOCTh
JIEHCTBHI;

OCYIIECTBIISITH KOHTPOJIb TIO o00pa3ily W BHOCHTH HEOOXOIUMBICE KOPPEKTHUBEI;
KOHTPOJIUPOBATh TPOIECC M Pe3yibTaT Y4eOHOW MaTEeMaTHYECKOW AESTEIHHOCTH; aJeKBaTHO
OLIEHUBATh MPABUIHLHOCTH UM OIIMOOYHOCTH BBITIOJHEHUS yueOHOM 3a1a4u, e€

OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PelIeHHS;

CJIMYATh CMIOCO0 JEHCTBUS M €ro Pe3yJbTaT ¢ 3aJJaHHBIM TAJOHOM C IIEJIbI0 0OHAPYKEHUS
OTKJIOHEHHUI W OTIIMYUI OT HTaJOHA.

MPEeBUJIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTHh MpU pPEIICHUU y4eOHON 3ajauu;
MOHUMATh MIPUYUHBI, IO KOTOPHIM HE OBLIT TOCTUTHYT TPeOyeMbIi pe3yabTar

NEATCIIbHOCTH, OIPEACIATh TO3WTHBHBIC W3MCHCHHS HW HAIpaBIICHUsS, TPeOyromme
JalbHEeNIepadoThI;

PETyIHUPOBATh CIIOCOO BHIPAKEHUS IMOIIUH.

IIpenmeTHbIe pe3yJibTATHI

PesynbTaTel ocBoeHus yueOHOTO TIpeaMera «Maremarnka (BKiro4as aareopy, TeoMeTpuio,
BEPOSTHOCTh W CTATHCTUKY)», PaCHpEIeICHHbIE IO TojaM oO0y4deHHs, (HOPMYITHPYIOTCS 10
MIPUHIHITY T00aBIEeHUS HOBBIX PE3yJIbTaTOB OT TOfia K TOJy, Y>K€ Ha3BaHHBIEC B IPEIBIIYIINX T0/1aX
MO3UIMH, KaK MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yabTaThl OUEPEIHOTO
roJia o yMOJTYaHUIO BKJIFOUAIOT PE3yIbTaThl IPEIBIIYIINX JIET).

IInanmpyemble mnpeaMeTHbIe Ppe3yJabTaThl OCBOeHHsI paldoyeil mporpaMMbl Kypca



«MaremaTuka» (1Mo rogaM o0y4eHus)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOW MIKOJBI JOJKHO

o0ecreunBaTh JOCTHKEHHUE CICIYIONIMX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB:
5 KJIACC

Yucna u eviuucinenusn

OpueHTHpOBAaTbCS B TMOHSATUSAX ¥ ONEPUPOBaTH Ha 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMU C HATypPAJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U JICCATUIHBIMU APOOSIMH.

CpaBHUBaTh U YNOPSI0YMBATh HATYpaJbHBIE YMCIA, CPABHUBATH B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIC IPOOH, IECATHYHBIE TPOOH.

COOTHOCHUTH TOYKY Ha KOOPJUHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €MUK CIIOM
1 1300paxaTh HATypaJbHbIC YHCIa TOYKAMH Ha KOOPIUHATHOW (YMCIIOBOMN) MPSIMOH.

BoinmonusaTe apudmernyeckue NEUCTBUSA C HATYPaTbHBIMH YUCIAMHU, C OOBIKHOBEHHBIMH
JOpoOSIMH B MPOCTEUIINX CITyYasiX.

BrinonHsTe mpoBepKy, NPUKHUAKY pe3ysbTara BbIYUCICHUN. OKPYIISITh HATypaJibHBIC
qucia.

Pewenue mexkcmoswix 3a0au

Pemarp TekcToBbIE 3a/auK apu(PMETHUECKUM CIIOCOOOM U C MOMOIIBI0 OPTraHU30BAHHOTO
KOHEYHOTO Tiepedopa BCEX BO3MOXKHBIX BApUAHTOB (NP HEOOXOJMMOCTH C HAIPABIISIOMICH
MTOMOIIIBIO).

Pemates 3amaun, conepkaiine 3aBUCUMOCTH, CBA3BIBAIOLINE BETUYMHBI: CKOPOCTh, BPEMH,
paccrosiHue; 1ieHa, KOJU4eCTBO, CTOMMOCTH (TIpU HEOOXOIUMOCTHU € UCTIOIB30BAHUEM CIIPABOYHOM
nHpopmanun).

Hcnons30BaTh KpaTKue 3amuCH, CXEMBbI, TaOJIUIbI, 0003HAYCHHUS TPH PEIICHUU 3ajad.
[Tonb30BaThbCst OCHOBHBIMU €IMHHUIIAMHU U3MEPEHHUS: LIEHBI, MAaCChI;paCcCTOSIHUSI, BPEMEHH,

CKOPOCTH; BbIpaXKaTh OJHU E€AMHHUIII BEIUYUHBI yepe3 Apyrue (Mpu HEoOXOIUMOCTU C
OTIOPOi HACTIPaBOYHYIO MH(OPMAIIHUIO).

N3Bnekare wHOpMaIuio, MpeNCTaBICHHYI0 B Tabiuile, Ha CTOJOYATOM JgUarpaMme,
WHTEPIPETUPOBATH MPEACTaBICHHBIE JaHHBIE, UCTIOIb30BATh JJAHHBIE PU PEIICHUH 3aau.

Hacnaonan ceomempus

[Tonp30BaTbCsl TEOMETPUUYECKUMH TOHSATHSMHU: TOYKA, MpsMasi, OTPE30K, Jyd, YroJl,
MHOTOYTOJBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh, TpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, UMEIMUX (GOopMy H3YUEHHBIX
TeOMETPUUYECKUX PUTYP.

Hcnons30BaTh TEPMUHOIOTHIO, IPH HEOOXOIMMOCTH 10 BU3YalIbHOM OMOpe, CBA3AHHYIO C

yriiaMu: BEpHIMHA, CTOPOHA; C MHOTOYTOJIbHUKaMHu: YTOJI, BE€pHIMHA, CTOpPOHA, AWAroHajlib, C



OKPY>KHOCTBIO: PainyC, TUaMETP, LEHTP.

N300paxkaTh H3y4eHHbIE TeOMETPUUECKUE (PUTYPBI HAa HETMHOBAHHOW M KJIETYaTO Oymarec
IIOMOUIBIO HUPKYJIS U IMHEHKHU (II0CTIE COBMECTHOT'O aHAIM3a).

HaxomuTe AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOLIBIO JIMHEHKH,
CTPOMUTH OTPE3KHU 3aJaHHOM JJIMHBL, CTPOUTBH OKPY>KHOCTb 33JaHHOI0 pajuyca.

Hcnonp30BaTh cBONCTBA CTOPOH U YIJIOB NIPSIMOYIOJIbHUKA, KBaJpaTa JUlsl UX MOCTPOEHUS,
BBIUHCIIEHUS IUIOIAIU U IEPUMETPA.

Bbruuciiate nepuMeTp M IUIOAAb KBagpaTa, IPsIMOYTOJIbHUKA, (GUTYp, COCTABIEHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KjleT4aTol Oymare.

ITonb30BaTbcsl OCHOBHBIMM METPUUYECKMMH E€AMHMIIAMM H3MEPEHUS JUIMHBI, ILIOLIAIMN;
BBIp@XKaTb OJHU €JMHMIIBI BEIMYMHBI uepe3 JApyrue (Ipu HEOOXOAMMOCTH C OIOpoil Ha
CIPaBOYHYIO HH(OPMALIUIO).

Pacnio3HaBate mnapasmenenunesi, KyO, HMCHONb30BaTh TEPMUHOJOIHMIO: BEpUIMHA, PeOpo
rpaHb, U3MEPEHUSI; HAXOUTh U3MEPEHHUS NTapajuiesienuneaa, Kyoa.

Boruncnsate 00bEM KyOa, mapajenenumena 1o 3aJaHHbIM H3MEpEeHUsM (C omopoil Ha
JITOPUTM y4eOHBIX JIeHCTBHIA), [10JIb30BAThCS €AMHULIAMH U3MEPEHUs 00bEMA.

Pemarp Hecllo)KHBIE 3aJa4d Ha U3MEPEHHE I€OMETPUYECKHX BEJIIMYUH B INPAKTUYECKUX
cuTyanusx (pu HEOOXOIUMOCTH C BU3YAJIbHOW OIOPOiA).

6 KJACC

Yucna u eviuucnenusn

OpueHTHpOBAaTBCS B TOHATHSAX UM ONEpPUpPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBS3aHHBIMHU C DPA3JIMYHBIMU BUJAAMU YMCET U croco0aMu HMX 3allUCH, NEPEXOAUTh (ECIH 3TO
BO3MO>KHO) OT OJJHOM (hOpPMBI 3aIIUCH YUCIIA K IPYTOM.

CpaBHMBAaTh M YNOPSAJOYMBATH IIEJIble YMCIA, OOBIKHOBEHHbBIE U JIECSTHYHBIE JPOOH,
CpPaBHMBATh YHUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BommonuaTe apupmernueckue AEMCTBHS € HATypaJbHBIMM UM LEJIbIMU  YHCIaMH,
OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSMHU, MTOJIOKUTEIBHBIMU U OTPULIATEILHBIMU YHCTIAMH.

BbruncnsaTs 3HaUE€HUST YUCIOBBIX BBIPAYKEHUH, BBIIIOJIHATD MPUKUJKY U OLIEHKY pe3y/bTaTa
BBIUMCIICHUH; BBIMOJHATh IPeoOpa30BaHUs UHUCIOBBIX BBIPRKEHHUII Ha OCHOBE CBOWCTB
apuMETUYECKUX JEHCTBUM.

COoOTHOCUTH TOYKY Ha KOOPAMHATHOM IpPSMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMON, HAXOJUTh MOJIyJIb YUCIIA.

CoOTHOCUTH TOYKHM B MPSMOYIOJBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU ATON TOUKH.
OKpyTJIATh IIeNIbIe YUCTa U JeCATUYHBIE Apodu (Mo o0pasily), HaXOAUTh MPUOIMIKEHUS YUCET.

Yucnoevie u 5yK8€HHble BbIPAINCCHUA



OpueHTHpOBaTbCA B TMOHATHSIX M ONEpPUpPOBaThH Ha 0a30BOM YPOBHE TepMHUHAMH,

CBSI3aHHBIMHU C 3aIMCHhIO CTENEHW YHCIa, HAXOAWTHh KBaapaT W KyO uMCia, BBIYUCIATH
3HAQUYEHMS MPOCTEUIITUX YMCIOBBIX BBIPAKEHUM, COACPIKAIIUX CTETICHHU.

[Tonb30BaTbes MpU3HAKAMU JEIMMOCTH (NP HEOOXOAMMOCTH C ONOpPOM Ha alropuTM
MpaBuJIa), pacKiaibIBaTh HATYpaJbHbIEC YKCIIA HA MPOCTHIC MHOKHUTEIH.

Tonvzo6amuvca macuimadom, COCTABIATH IPOMOPIIMU U OTHOILICHHS.

Hcnonb3oBarh OYKBEI Ui 0003HAYCHUST YMCEIN MPU 3aITMCH MATEMATHYECKUX BBIPAKEHUH,
HAaXOJUTh 3HAUYEHUs OYKBEHHBIX BBIPAKEHUN, OCYILECTBISAS HEOOXOIMMbIE IOJCTAHOBKU U
npeoOpazoBaHus (C ONIOPOI HA AITOPUTM YICOHBIX JICHCTBUI).

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3aoau

Pemarp MHOrOmaroBele TEKCTOBBIE 3a/ayll apu(METHYECKUM CIocoOOM C Omopoil Ha
BOIIPOCHBIH TIJIaH.

Pemate npocTeiime 3a1aum, CBA3aHHBIE C OTHOLIEHUEM, IPOTOPIIMOHATIBHOCTHIO BEJIMUKH,
MPOIICHTaMU; PeIIaTh TP OCHOBHBIE 33/1a4 Ha IPOOU U MIPOLICHTHI.

Pemarp 3amaun, copeprkaiine 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUYUHBIL: CKOPOCTh, BPEMS,
paccTtosiHue, IeHa, KOJMYECTBO, CTOMMOCTB; MPOM3BOAMTEIHHOCTh, BpeMs, 00b&Ma paboThl,
WCIIONB3Ys apudMeTHIecKue eUCTBUS, OLICHKY, TPUKUIKY; MTOJIb30BATHCS €IUHUIIAMUU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYMH.

CoctaBnarb OyKBEHHBIE BBRIPQKECHUS IO YCIOBHUIO 33/1a4H MOCJIE COBMECTHOTO aHAU3a.

W3Bnekars uHpOpMAIIO, TPEICTABICHHYIO B Ta0NHIIAX, HA JIMHEWHOM, CTONIOUATON MiH
KpYTrOBOM JMarpamMmax, HHTEPIpPETUPOBATh MIPEICTABIICHHBIE JAHHBIE; NCIIOJIH30BATh JIAHHBIE MPU
pelIeHnn 3a1au.

[IpencraBiasaTs MHPOPMAIIHIO C TOMOIILIO TAOHII, TMHEWHON U CTOIOYATOM JUarpamm.

Haznaonasn zeomempusn

[IpuBoauTE TIpUMEPBHI OOBEKTOB OKPYXKAIOIIETO MHPA, UMEIIHMX (POpMy H3YUSHHBIX
T€OMETPUUYECKHUX TIJIOCKUX M TMPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CHUMMETPHUYHBIX
¢buryp.

N300paxaTh C TOMOIIBI0 LUPKYISA, JTUHEHKH, TPaHCIOPTUpA HA HEIWHOBAHHOW H
KJIeT4aToil Oymare U3yueHHble IUIOCKME TeoMeTpuueckue GUrypsl U KOHQUrypauuw,
CUMMETPUYHBIC (DUTYPHI.

NwmeTs mpencraBieHrne 0 TeOMETPUUECKUX TMOHSATUSX: PABEHCTBO (pUTYp, CHUMMETPHS, OCh
CUMMETpPHH, LIEHTP CUMMETPHUH.

Haxomuth BENMMYMHBI YTJIOB HU3MEPEHHEM C TOMOIIBI0 TPAHCIOPTHUPA, CTPOUTH YIJIbI

3aJIaHHOM BEJIMYUHBL, [10JI30BAThCS MPU PEIICHUH 3a/1a4 TPaJyCHOM Mepoil yriioB; paclio3HaBaThHa



YepTexKax OCTPbINA, MPSIMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Bbuucnare UIMHY JOMaHOW, NEPUMETP MHOTOYTOJbHHKA, IOJBb30BAaTHCS €IMHUIIAMU
M3MEPEHUs JIIMHBI, BEIPAXKaTh OJJHH €MHULIBI U3MEPEHUS JUTMHBI Yyepe3 ApyTHe.

Haxoauts, ncnosnp3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKIY ABYMsI TOUKaMH, OT
TOYKH JI0 MPSMOM, JUTMHY ITYTH Ha KBaIpaTHOU CETKE.

Bbruucnare miomans (QuUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHHMKOB, HCIOJIb30BATH
pa3bueHue Ha NPSAMOYTOJIBHUKH, HA paBHbIE (QUIYpHl, JAOCTPAaUBAaHHE [0 NPSIMOYTOJBHUKA;
10JIb30BAaThCS OCHOBHBIMU €IMHUIIAMHU U3MEPEHUS IJIOLIA/IN; BBIPAXKATh OJHU €AMHUIIBIN3MEPEHUS
IIoUIau yepe3 apyrue (pu HeoOXOAUMOCTH € OTIOPON Ha CIPABOYHYIO HH(OPMALIUIO).

Pacrnio3HaBaTh Ha MOJENAX M M300paXEHUAX MUPAMHIy, KOHYC, IMIMHAP, UCIIOIb30BaTh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N306paxaTh Ha KIIeT4aTOl Oymare npsiMOYTrOJIbHBINA apauieenunel.

Boruncnsate 00bEM IpSIMOYTOJIBHOTO TMapaluienenumneaa, Kyoa, moiab30BaThCsl OCHOBHBIMU
eIMHUIIAMU M3MepeHusi 00bEMa; BhIpAXKATh OJHU CIUHUIIBI H3MEPEeHUs 00bEéMa depes npyrue (¢
OIIOPO¥ Ha CIIPABOYHYIO MH(POPMAITHIO).

Pemarp HeclokHbIE 3a/1aud Ha HAXOXKJICHHWE T€OMETPHUUECKUX BEIUYHMH B MPAKTHYECKHX
cUTyanusx (pu HEOOXOAUMOCTH C BU3YaIbHON OMOPOH).

I[InanupyeMble npeaMeTHbie pe3yJbTaThl OCBOEHHMs padoyeil mporpaMmbl Kypca
«Auaredpa» (1o rogam o0y4eHust)

OcBoenne ydeOHOro Kypca «Anredpa» Ha YPOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUA
JIOJKHO 00ecTIeunBaTh JOCTHXKEHHE CIIEAYIOIMINX MPEeIMETHBIX 00pa30BaTeNbHbIX PE3yIbTaTOB:

7 KJACC

Yucna u eviuucnenusn

BbInonHATE, coueTas YCTHbIE M IMUCbMEHHbIE NPUEMBI, apu(METHYECKHe AEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHWs] YUCIOBBIX BBIPAKEHWH; TMPUMEHATH Pa3HOOOpPa3HbIE CHOCOOBI U
npuéMBl  BBIYUCIICHHS] 3HAYCHHWH JPOOHBIX BBIPAKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

Ilepexoauth OT oxHOW (POPMBI 3amUCH YUCEN K APYyroi (MpeoOpa3oBHIBATh AECCATHUHYIO
IpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIOB JIECTUUHYIO, B YaCTHOCTH B OECKOHEUHYIO AECITUYHYIO
npo0s). CpaBHUBATE M YIIOPSIOYUBATHPAIIIOHAIBHBIC YHCITA.

OxpyryiaTh yucia.

BBINONHATE MPUKUAKY U OLIGHKY pe3yJbTaTa BBIUMCICHUH, OLEHKY 3HAUEHHH YHCIOBBIX
BBIPA)KCHU.

BbInonHATe NENCTBUS CO CTENEHSAMU C HaTypajibHBIMU IOKa3aTeslsMU (C OMOpod Ha



CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOYKUTEIN HaTypaIbHbIX YUCEIL.

Pemarp npocreiiiine npakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYMH, PONOPIHOHATIBHOCTHIO BEJIMYMH, POLIEHTAMU; MHTEPIIPETUPOBATH PE3yJbTaThl PELICHHUS
3a/1a4 ¢ y4€TOM OTpaHUUEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue gviparxcenus

OpueHTHpPOBAThCS B TMOHATUSX M ONEPUPOBATh Ha 0a30BOM YpOBHE alreOpandecKoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxomuts 3HaueHus: OyKBEeHHBIX BBIPAXKEHUI MTPH 3a/JaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1IeI0T0 BBIPAXKEHUSI B MHOTOWICH NMPHUBEIEHUEM MOT00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbIMONMHATE yMHOKEHHME OJHOWIEHA Ha MHOTOWIEH W MHOIOYWIeHa Ha MHOTOYJICH,
MPUMEHITh (OpPMYIBl KBagpaTa CyMMbl M KBajpara pa3HOCTH (C OMOpPOW Ha CIPaBOYHYIO
nH(OpPMAIIHIO).

OcCyiecTBIATh pa3l0KEHUE MHOIOYWIEHOB HAa MHOXHUTEIU C IOMOILIBIO BBIHECEHHUS 3a
CKOOKHM OOIIer0 MHOXHTENS, TPYNIUPOBKU ClIaraeéMblX, NMPUMEHEHHS (OpMYN COKpPAIIEHHOTO
YMHOXEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

[IpumensaTh mpeoOpa3oBaHUs MHOTOWIEHOB JJIsl pEIICHUsS pPAa3JIMYHbIX 3a1ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA cTeNEHEH C HATypadbHBIMU MOKa3aTeIsIMU AJsl IpeoOpazoBaHus
BBIpXEHUH (C OMOPOH Ha CIIPaBOUYHYIO HH(POPMAITHUIO).

Ypasnenus u nepasencmea

Pemate nuHElHBIE ypaBHEHHUS C OJHOW NMEPEMEHHOW, MPUMEHSS MNpaBWja MEepexoja OT
HCXOJIHOTO YPAaBHEHHUSI K paBHOCUIIBHOMY eMy. [IpoBepsITh, SBIAETCS JIM YUCIIO KOPHEM YPABHEHUS.

Nmets ipeacTaBienue o rpaguueckux MeTofax MpH pelIeHur TMHEWHBIX YPaBHEHUHN U UX
CHCTEM.

[TonGupate mpuMepsl Map YKcen, SIBISIOMINUXCS PEIIEHUEM JINHEHHOTO YPAaBHEHUS C JBYMSI
IIEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOM TMJIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JABYMs
MIEPEMEHHBIMH; MOJIb3YSICh TPapUKOM, IPUBOIUTEH MPUMEPHI PELICHUS YpaBHEHUS.

Pemarp cucrembl ABYX JMHEMHBIX YpaBHEHHH C JIByMS NMEPEMEHHBIMH, B TOM YHCIIE
rpaduuecku (¢ ornopoii Ha aNropuUTM YUeOHBIX JeHCTBUIA).

CocraBnarh (10ca€ COBMECTHOTO aHANIM3a) U PELlaTh JIMHEHHOE YPAaBHEHUE WIN CUCTEMY
JUHENHBIX YpPaBHEHUH MO YCIOBHUIO 3aJaud, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y MTOJIYYEHHBIN pe3ynbTarT.



Koopounamut u epagpurku. @yukyuu

N300paxkaTh Ha KOOPAWMHATHONW TPSAMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAMHATaM, Jy4M, OTpPE3KH, WHTEpBalbl; 3allCbIBaTh 4YHUCIOBBIE IMPOMEXKYTKH Ha
anreOpandeckoM si3bIKe.

OtmeudaTs B KOOPAMHATHON IUIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpJIMHATaM; CTPOUTH
rpaduku uHeWHbIX QyHKuuit. Ctpouts rpaduk GyHkuuu y = KX + b,

OnwuceiBaTh ¢ MOMOMIBIO (PYHKIUI HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIWYMHAMHU (TI0
QITOPUTMY y4YEOHBIX ACHCTBHIA): CKOPOCTb, BPEMs, PACCTOSHUE; IIeHA, KOJIMYECTBO, CTOUMOCTD;
MIPOU3BOIUTENIBHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTs 3HaueHune GyHKINU 110 3HAYCHHIO €€ apryMeHTa.

[TonumaTh rpadudeckuil crocod MpencTaBieHUs W aHajdu3a WH(GOpPMAIMU; U3BJICKATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOMKECTBE NEHCTBUTENIbHBIX YMCEN I
CpPaBHEHHUS, OKPYIJICHHS W BBIYUCICHUN; H300pakaTh JEUCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOM MPSIMOIA.

[IpumMensaty mnoHATHE apuUPMETHUYECKOrO0 KBAJAPATHOTO KOPHS;, HAXOJIUTh KBaJpaTHHIC
KOPHH, UCTOJb3YsI TP HEOOXOAUMOCTH KaJIbKYJISITOP; BBIIOJIHATH IpOCTeHIIne npeoOpa3oBaHus
BBIpXXEHUH, COIepKAIINX KBAJpaTHbIE KOPHH, UCTIONB3YS CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX M MajiblX YUCENl C TOMOIIBIO NECATUYHBIX IpoOei u
creneHeit yncna 10.

Anzebpauueckue vlparxceHus

[IpuMeHsSITh TMOHSATHE CTENEeHU C IeNbIM IOKa3aTelieM, BBIIOJHATH MPeoOpa3oBaHUS
BBIPKEHUH, COJEpKalUX CTEMEeHH C IEeNbIM IOoKa3aTreleM (C HCMOJIb30BaHUEM CIPABOYHOMN
nHpopmanun).

BbINOTHATH HECIIO0KHBIE TOXKIECTBEHHbIE TPE00PAa30BaHUSI PAllMOHAIBHBIX BhIpAXKEHUHM Ha
OCHOBE MPAaBUJI ICUCTBUI HAJl MHOTOWICHAMH U alreOpanyecKuMu APOOSIMU.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpuMeHsaTh mpeoOpa3oBaHuUs BRIPAKCHUH I PEIICHHS PAa3IMYHbBIX 3a7a49 U3 MaTeMaTHKH,
CMEXHBIX TIPEAMETOB, U3 PEATLHON TTPAKTUKH.

Ypasnuenus u nepasencmea

Pemarp nuHeliHBIC, KBaJpaTHblE ypaBHEHUS (C HCIIOJB30BAHHEM  CIPABOYHOM
nH(pOpMaIUK) W palMOHAIBHBIC YPaBHEHUS, CBOJSIIMECS K HUM, CHCTEMBI JBYX YpPaBHEHUU C

ABYMA IEPEMCHHBIMHU.



[IpoBoauTh mpocTEIIMe UCCAEAOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM YHUCIIE C
pUMEHEHHEM rpauuecKux MpeaCTaBIeHUN (yCTaHABINBATh, UMEET JIM YPAaBHEHHE MU CUCTEMA
YpaBHEHMI PELICHUS, €CIIU UMEET, TO CKOJIBKO, U TIP.) C OTIOPOIl Ha alrOPUTM Y4€OHBIX JIEHCTBUH.
IlepexoauThb OT clOBECHOM (HOPMYIUPOBKH 3aaud K €€ anredpandyeckoil MoJenu ¢ IOMOLIbIO
COCTaBJICHUS YPABHEHMSI MJIM CUCTEMbI YPaBHEHU, HHTEPIIPETUPOBATh B

COOTBETCTBUU C KOHTEKCTOM 3aJja4M ITI0Jy4YEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH; PEILaTh JINHEHHBIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M HX CUCTEMbI; JaBaThb TIPa(QUUECKYI0 HILTIOCTPALIUIO
MHO’KECTBA PEIIECHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBarh Ha 0a30BOM YpOBHE (YHKIMOHAIbHBIC IOHSATHS W S3BIK (TCPMUHBI,
CHUMBOJIMYECKHE O00O03HAueHMs); ONpeneNiaTh 3HAaueHUEe (DYHKIUM 10 3HAYCHHIO apryMeHTa,
OIpeIeNIATh CBOMCTBA (PYHKIMH 110 €€ rpaduKy.

Crpouts rpaduKyu 3eMeHTapHbIX GyHKIHH Buaa , Y = X%,y = X3, Y =x , ¥ = XK; omuceBaTh

X
CBOMCTBA YUCIIOBOK (yHKIMU 110 e€ rpaduky (pu HEOOXOAUMOCTH C HAIIPABJISIOMIEH TTOMOIIBIO).
9 KJIACC

Yucna u eviuucnenusn

CpaBHUBaTh U YNOPSAJOYMBATh PALMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BoinonHATe apudMeTnueckue IeHCTBUS C pallMOHAIBHBIMU YHCIAMH, COUYETas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITTOJIHATH BBIUMCIICHUSI C UPPAL[MOHATIBHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus CTENEHEW ¢ IEeNbIMU MOKa3aTeasiMU U KOPHEH; BBIYHUCISATh 3HAUECHUS
YHCJIOBBIX BBIPAXKEHUH.

OxpyryaTh AEUCTBUTEIBHBIE YHWCIA, BBIIOJIHATH NPUKHUAKY peE3yJbTaTa BBIYHUCICHUM,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

Ypasnuenus u nepasencmea

Pemare nuHelHbIE N KBaJpaTHBIE YPaBHEHHUS], YPABHEHUS, CBOAAIIMECS K HUM, IPOCTEHUIIINE
JIPOOHO-pallMOHANIbHBIE YPAaBHEHUSL.

Pemate mpocreimmne CUCTEMBI IBYX JUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU M
CUCTEMBI IBYX ypaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJSETCS JTUHEHHBIM (IO BU3yalIbHOU
orope).

Pemate mpocTeiiiive TEKCTOBBIE 3a7aydl aNreOpandyeckuM CIOCOOOM C  TOMOIIbIO
COCTaBJICHUS] YpaBHEHUS HJIM CUCTEMBI JIByX YpaBHEHUI C IByMsI IEpEMEHHBIMHU.

[IpoBonTh MpoCTEMIINE HCCAEA0OBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIE C
pUMEHEHHEM rpauiyecKuX MpeaCTaBIeHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE UM CUCTEMa

ypaBHCHI/Iﬁ peueHus, €CJin UMECT, TO CKOJIBKO, U Hp)



Pemarp nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh pelIeHHE
HEPAaBEHCTB Ha YHMCJIOBOM IIPSIMOM, 3allUChIBATh PEIIEHUE C IOMOIIBIO CHUMBOJIOB.

Pematp cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUYAIOIIUE KBAJAPAaTHOE
HEPaBEHCTBO; M300pakaTh pELICHHE CUCTEeMbl HEPABEHCTB Ha YHCIOBOW MPSMOIl, 3alHMCHIBATh
pellIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU PA3IMYHbIX 3a/1a4.

Dyukyuu

Pacrmo3naBate pyHKIMM M3ydyeHHBIX BUAOB. [loka3pIBaTh cXeMaTHUECKH PACIIONIOKEHHEHA

X
KOOPJMHATHOI 1ockocTn rpadukos GyHKImid Buga: Y = kx, y =kx + b, ,y =ax? + bx +c, y =x3,y
= x,

y = xk B 3aBUCHMOCTHU OT 3HA4YCHUH KOA((UIIMECHTOB; ONMCHIBATh CBOMCTBA (DYHKIIUH.

Crtpouth M HM300pakaTh CXEMAaTUYECKH TpadUKU KBAJAPATUYHBIX (YHKIHH, ONHCHIBATH
CBOWCTBA KBAJIPATUYHBIX (DYHKIMNA 1O UX TpapuKam.

Pacrio3naBath kBaApaTHUHYIO PYHKIHIO 110 (hOpMYyIie, IPUBOAUTH PUMEPHI KBAAPATUUHBIX
GbyHKIUH U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Apugmemuueckan u 2eomempuueckasn npozpeccuu

PacrioznaBath apupMeTHUECKYI0 U T€OMETPUUYECKYIO IIPOIPECCUU MPH Pa3HBIX criocodax
3a/laHusl.

BbINONHATE BBIYMCICHHUS C MCIOJIb30BaHHEM (opMyd N-TO uwieHa apu(pMETHUECKOW U
rEOMETPHYUECKOM MPOTPECCHIA, CYMMBI TIEPBBIX N 4ICHOB (C OMOPOii Ha CITPABOYHYIO HHPOPMAILIHIO).

Pemarp 3a1aum, cBsI3aHHBIE C YMCIOBBIMU TOCIEA0BATEIBHOCTAMH, B TOM YHCIIE 3aja4 U3
peanbHOM KU3HU (C UCIOIb30BAHNUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHI).

IInanupyemMble mnpeaMeTHbIEC Ppe3yabTAaThl OCBOCHHsI pPadoyell MPOorpamMMbl Kypca
«I'eomeTpus» (1o rogam odyueHus)

OcBoenune yueOHOTOo Kypca «I['eomeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
JIOJKHO 00ecTIeunBaTh JOCTHKEHHE CIICAYIOIIMX MPEeIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

7 KJIACC

PacrioznaBaTh HM3yueHHBIE TeoMeTpuuyeckue GUrypbl, ONpPENEIsITh WX B3aUMHOE
pacnosoxeHue, n300paxarb reoMeTpuueckue (GUrypbl; BHIIOIHATH YEPTEKHU MO YCIOBUIO 3aJauH.
N3mepsTh NMHEWHbIE U YIIIOBbIE BEIMYMHBL. Pemarh 3aaud Ha BBIYMCIEHUE JIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenate rpyOyI0 OLEHKY JMHEMHBIX M YIJIOBBIX BETUYMH MPEAMETOB B PeajlbHOW JKHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyark pasmMepbl 3TUX 0OBEKTOB 10 MOPSAIKY BETUUHHBI.

CTpouTh 4epTeKU K T€OMETPUUYECKUM 3ajadaM (C MCIOIb30BAaHUEM CMBICIOBOW OIOPBI:

HaBO/ISIINE BOIIPOCH! W/HIIM allrTOpUTMA YU€OHBIX JeHCTBU).



[Tonb30BaThcs TMpU3HAKAMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIONB30BaTh MPU3HAKU H
CBOMWCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBoaUTH 1OKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MeIHaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYroJbHHKA, B PELICHUU
reOMETPHUECKUX 33/1a4 (C MCII0IB30BAHNEM 3PUTEIILHOM HATIISIIHOCTH W/HITH BepOaIbHOMN OIOPHI).

OmnpenensTe NapaJIeNbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cekymas. Onpenenars napauiebHOCTh MPSIMBIX C IMOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM O TOYEK IPYTOU MPSIMOIA.

Pemiate 3aaum Ha kieTyaroit Oymare.

[IpoBOAUTH BBIYMCIEHHUS W HAaXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAYEHMs YIJIOB B
reOMETPUUYECKUX 3a/layax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB YIJIOB, 00pPa30BaHHBIX MPH MEPECEUCHUH JBYX MapauIeIbHBIX MPAMBIX ceKyiel. Pemars
MIPaKTUYECKHE 3a/1a4l Ha HAXOXJACHUE YTJIOB.

NwmeTh npeacTaBiieHne O NOHITHE TEOMETPUYECKOTO MECTA TOYEK.

DopMyIHpOBaTH OMpEACNICHUs OKPYKHOCTU U Kpyra, XOpJbl U JUAMETpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOWCTBA IIPU PEILICHUU 33/1a4.

OpueHTHpOBaTbCA B IMOHATHUSAX: ONMCAaHHAs OKOJIO TPEYroJbHUKAa OKPYKHOCTb, LIEHTP
OMMCAaHHON OKpyXHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTaMH O TOM, UYTO OMCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUYKE, M O TOM, YTO CEPENNHHBIE NEPIIEHANKYIISIPBIK
CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHON TOYKE.

OpueHTHpOBaTbCS B MOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKpPY’KHOCTH, TE€OpEMa O NEPIEHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEIEHHOTO K TOYKE
KacaHUs.

HMeTp mpencTaBleHHE O NPOCTEHIINX T'€OMETPUYECKUX HEPABEHCTB, MX MPaKTUYECKOM
CMBICIIE.

[IpoBOANTH OCHOBHBIE T€OMETPHUUECKHE TOCTPOCHHUS C IOMOIIIBIO LIUPKYJIS U JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJIb30BATHCA MX
CBOMCTBaMH MPH PELICHUH F€OMETPUUECKUX 3aj1au.

OpueHTHpOBaThCS B MOHATUHU — TOUKHU IEpECeUeHUs] MeIMaH TPEyrojibHUKa (LIeHTpa Macc)B
pelIeHnN 3a1au.

Bnagers noHsATHEM CpeHEN JIMHUM TPEYroJbHUKA U TpalelMH, IPUMEHATh UX CBOWCTBA
IIpY peIlIeHUuHU MPOCTEUIINX reoMeTpruyeckux 3anad. MimeTs npeacraBinenue o reopeme daineca u

TEOPEME O MPOMOPUUOHAIBHBIX OTPE3KaX, NPUMCHATH UX VI PECIICHUA NPAaKTHYCCKUX 3ajayd (C



OTIOPOM Ha 3pUTENIbHYIO HATJISTHOCTB).

[TpuMeHsATh IPU3HAKK TOAOOUS TPEYTOIBHUKOB B PEICHUN HECIIOKHBIX T€OMETPUUIECKUX

3a/1a4.3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa nns pemieHUs reoMETpUYECKHX U MPAKTUYECKUX
Bnagets noHsTUsIMH CHHYCA, KOCHHYCA U TaHI'€HCA OCTPOIO yria MpsiMOYTroJIbHOIO

TpeyroiabHUKa. [101630BaTHCS STUMHU MOHATUAMU IS PEIICHUS IPAKTUYECKUX 3a7a4 (Ipu
HEO0OXOIMMOCTH C OTIOPOM Ha aTOPUTM IIPABHUIIA).

BeraucisaTs (pa3nmnyHbIME crocodamu) (C OIopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO) TJIOIA b
TPEeYroJbHUKA U IOIIAI MHOTOYTOJIBHBIX (PUTYp (IIOJIb3YACH, 1€ HEOOXOUMO, KAIBKYISTOPOM).
[TpuMeHATH MOTyYeHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1a4aXx.

Bnanerr NOHATHUSMH BIOUCAHHOTO M IIGHTPAJIBHOTO yIJIa, WCHOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YTIIaX, YIIaxX MEXAy XOpJaMH (CeKYIIUMH) U YTJIe MEeXIy KacaTeIbHOU U XOPI0H Mpu
pEIIeHUH IPOCTEHIIINX TeOMETPUIECKHX 3a/1a4.

Brnaners MOHSATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOWCTBA OIMMCAHHOTO
YeTHIPEXYTOIbHUKA TPU PEILICHUH MTPOCTEHUIINX 3a/1a4.

[IpuMeHsTh MONyuYeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOJEIH I
3a/1a4 peanbHON KU3HU U IPOBOJAUTH COOTBETCTBYIOIIME BHIYMCICHUS C TPUMEHEHHUEM MTOI00Us U
TPUTOHOMETPHH (ITOJIB3YSCh, TJIe HEOOXOAMMO, KAIBKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YTIIOB, HAXOAUTH C UX TOMOIIIBIO Pa3IHYHbIe
ANIEMEHTHl TMPSAMOYTOJIBHOTO TPEYTOJNbHHUKA («pelIeHrue MPSMOYTOIbHBIX TPEYTOJILHUKOBY).
HaxoauTs (¢ TOMOIIBIO KATBKYIIATOPA) JUTMHBI ¥ YTIIBI 111 HETAOJMMYHBIX 3HAYCHUH.

[Tonmp30Batbest hopMyIamMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUI. HAaXOXKICHUS COOTHOIIEHHH MEXJy TPUTOHOMETPUYECKHMMM BEIMYMHAMHU (C OMOpOi Ha
CIPaBOYHYIO HH(POPMALIUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HaXOXKJIEHHS Pa3IMUHBIX DIIEMEHTOB
TPEYToJIbHUKa («PEUICHHE TPEYTOJIbHUKOBY), NPUMEHITh HMX TpPU PEIICHHH MPOCTEHIITNX
reOMETPHUECKUX 3a]1ay.

Brnaners nonstusMu npeodpazoBaHus MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX
¢uryp. Ilonp30BaThCsi CBOWCTBAMH TMOA0OHS MPOU3BOJIBHBIX (HUTYP, YMETh BBIYHCIATH UTMHBI U
HaXOJUTh YIJIbl y MOJO0HBIX (puryp (mo anroputmy ydeOHBIX AeiicTBuil). [IpumeHsTh cBOMCTBa
MoI00usI B MPaKTUUYECKUX 3a/1a4ax. ¥ METh MPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM
MHUDE.

[Tonmp30BaTbest TeopeMaMu (IO BH3YAIBHOW OTMOpE) O TMPOHM3BEACHUU OTPE3KOB XOpH, O

MMPOU3BCACHUHN OTPE3KOB CEKYIIUX, O KBaApaTe KacaTelIbHOM.



[Tonp30BaTbcsi BEKTOpaMH, MOHUMATh WX TEOMETPUUYECKUA H (PU3HYECKUN CMBICI,
OPUMEHSATh MX B PEIICHHM TEOMETPUYECKUX M (Qu3MuecKuXx 3anad. [IpuMeHsSTh CKalspHOE
IIPOU3BEIECHNE BEKTOPOB JJIs1 HAX0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcsi METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B pEUICHUU
F€OMETPUYECKHUX U MTPAKTUYECKHX 3a]au.

Bnagers MoHATUSAMHU NPaBUIBHOTO MHOIOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI TyTU
OKPY>KHOCTH ¥ palUaHHON MEpBI YIila, yMETh BBIUUCIIATH IUIOIIA/lb KPyTra U €ro yacTei (¢ onopoiiHa
crpaBo4HyI0 nHpopMaluio). [IpuMeHsATs noJydeHHbIE YMEHHUS B IPAKTHUECKUX 3a7a4uaX.

Haxomuts ocu (wnu UEHTpHI) CUMMETPUU (PUTYp, MPUMEHSATH JBHXKEHHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasix.

[IpuMeHsTh MOJIyYeHHBbIE 3HAHUS Ha MPAaKTHUKE — CTPOUTb MaTEMaTHUYECKUE MOJEIH IJIs
3a/1a4 peanbHON KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM MOA00US U
TPUTOHOMETPUYECKHUX (QYHKIIHH (IIOJIBb3YACH, T1Ie HEOOXOAUMO, KAIBKYISITOPOM).

IInanupyeMble mnpeaMeTHbIe Pe3yJabTAThl OCBOEHUSI padoyeil MporpamMMbl Kypca
«BeposiTHOCTD M cTaTHCTHKA (110 TOAaM 00y4eHust)

[IpeameTHbIe pe3ynbTaThl OCBOEHUsI Kypca «BeposTHOCTh U cTaTUCTUKa» B 7—9 Kiaccax
XapaKTEePU3YIOTCA CIAEAYIOIMMHU YMEHUSIMU.

7 KJIIACC

Uurate mHPOpMAIMIO, NMPEACTABIECHHYIO B TabiuIax, Ha auarpammax; HpeJCTaBiIsTh
JaHHBIE B BHUJE TaONUI, CTPOUTH IUArpaMMbl (CTONOMKOBBIE (CTOIOYATHIE) U KPYrOBBIE) IO
MaccHBaM 3Hau€HUH (C NCMOIB30BAaHUEM 3PUTEIIBHOM HATJISIIHOCTH W/UIIH BepOAIbHOM OTOPEI).

OnuceiBaTh M MHTEPHPETUPOBATh pealbHBbIE UNCIOBHIE JaHHBIE, IMPEICTABICHHBIE B
Tabiniax, Ha AuarpaMmax, rpapukax.

OpueHTHpOBAaThCS B MOHATUSAX M ONEPUPOBaTh MMU Ha 0a30BOM YpOBHE: Cpe/iHee
apupmMeTHyecKoe, MeuaHa, HauOoJblllee U HauMEHblIIee 3HaYeHus, pa3Max.

WNmets mpencraBieHue O CiIy4allHOM HM3MEHYMBOCTH Ha MpUMepax ILEeH, (U3NYECKUX
BEJIMYMH, aHTPOIIOMETPUUECKHX IaHHBIX; UMETh MPEACTABIEHUE O CTATUCTUYECKOM yCTONYHNBOCTH.

8 KJIACC

W3BnekaTb M mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, MPEJICTABICHHYI0 B BHJAE TaOMIL,
nuarpamm, rpaukoB; NpeACTaBIsATh JaHHbBIE B BUJIE TaOJIHII, TUarpamm, rpa@ukos.

OnunceiBaTh 1OCIIE COBMECTHOIO aHalW3a JAHHbIE C TOMOLIBIO CTaTUCTUYECKHX
noKaszaTesieil: cpelHUX 3HAa4eHWH M Mep pacceMBaHus (pa3Max, IHCIEpCUss M CTaHIapTHOE
OTKJIOHCHHE).

Haxoauts yacToThl YMCIOBBIX 3HAUEHUHN M YAaCTOThI COOBITHII,B TOM YHCIIE 110 pe3yIbTaTaM

u3MepeHuil u HabOmoaeHul (C HMCIONIb30BAaHUEM 3PUTENBHON HAIJISIHOCTH W/WIM BepOaIbHOM



OTIOPBI).

HaxoauTp BepoSATHOCTH CITy4aiHBIX COOBITHI B OIBITAX, 3HAsI BEPOSITHOCTH HJIEMEHTAPHBIX
COOBITHI, B TOM WYHCJIE€ B ONbBITAXC PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSAMHU (C
UCIOJIb30BAHUEM 3PUTENILHON HAIISIIHOCTH U/WIHM BepOaIbHOM OMOPBI).

Hwmets mpexacraBieHue o rpauuecKuX MOAENSAX: IEPEBO CIy4allHOIO SKCIEpHUMEHTA,
auarpammbl Diijepa, 4uciaoBas npsmasl.

OnepupoBarh NOHATUAMU Ha 0a30BOM YPOBHE: MHOKECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH
oIepaly HaJ MHOXECTBaMU: 00bEIMHEHHE, [TepECceUEeHHE, JONOIHEHNE; IEPEUUCIIATh IEMEHThI
MHOYECTB; IPUMEHATh CBOMCTBa MHOXKECTB (C UCIOIb30BAHUEM BU3YaJIbHOU OIOPBI).

Wwmets npeacTaBieHre o rpaduyeckoM MpecTaBIeHue MHOXKECTB M CBSA3EH MEXITy HUMHU
JUISL OTIMCAHMSI TPOLECCOB U SIBICHUH, B TOM YHCIE TPHU PEHICHUH 33134 U3 JIPYTUX YIEOHBIX
IIPEIMETOB U KYpPCOB.

9 KJIACC

W3BnekaTh U mpeoOpa3oBhIBaTh HHPOPMALIUIO, TPEICTABICHHYIO B PA3IMYHBIX HCTOYHHKAX
B BHJIE TaOJIHII, TUarpaMm, rpauKoB; IPEACTABIATh JAHHBIC B BUIE TA0NIUI, AUarpamMm, rpa(ukoB.

Pemate mnpocreiiiiue 3agayd OpraHU30BaHHBIM [E€pPeOOpPOM BapHUaHTOB, a TAaKXKe C
MCIOJIb30BAHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B.

WNwmets mpencraBieHre 00 ONUCATENBHBIX XapaKTEPUCTUKAX JJii MAacCUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYECHUS U MEPHI pACCEUBAHUS.

HaxoauTps 4acTOThl 3HAUEHUI M YaCTOTHI COOBITUS, B TOM YHUCIIE MOJIb3YsICh pe3yabTaTaMu
MPOBEAEHHBIX U3MEPEHUI U HAOII0JeHNH (C OMOpoii Ha CIIPABOYHYIO HH(OPMAIIHIO).

HaxoauTb BEpOSITHOCTH CiIy4ailHbIX COOBITHI B M3yUYEHHBIX OIBITAX, B TOM YHCJIE B OMbBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX UCIBITAHUI /10 MEPBOTO ycIiexa, B
cepusX UcHbITaHuN bepHyIn.

HMets npencraBiaeHue O CIy4alHON BEIUYMHE U O PACIIPEACIIEHUH BEPOSATHOCTEN.

Nwmetp mipencraBieHre O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBIECHUH 3aKOHOMEPHOCTH B

ClIly4yailHOM M3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIINX YKCET B IPUPOJE U OOIIECTBE.



