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[NOACHUTEJIBHAA 3AIINCKA

AnantupoBanHas paboyasi mporpaMma Mo MareMaTtuke sl 00y4aromuxcs ¢ 3a1ep>KKOU
ncuxuueckoro pasputus (mainee — 3I[IP) Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS
MOJTOTOBJIEHa Ha ocHoBe @enepanbHOTrO0 TOCYIApCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
OoCHOBHOTO obmiero obpazoBanus (IIpukaz Munnpocsemniernst Poccun ot 31.05.2021 . Ne 287,
3apeructpupoBan MunuctepctBoM toctunmu Poccuiickoit ®epepanuun 05.07.2021 r, per
HOMED 64101) (mamee — OI'OC OOQO), DenepanbHONl anaNTUPOBAHHON OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsS OOYYArOIIUXCS C 3aJePIKKOU
ncuxuueckoro passurtus (nanee — [IAOOIT OOO 3I1IP), ®enepanbHOil nporpaMmbl BOCIUTAHMUS,
C YYETOM pacIpelielIeHHBIX 0 KJIaccaM IPOBEPSIeMbIX TPeOOBaHUI K pe3yJabTaTaM OCBOCHUS
AJTanTHPOBAaHHOM OCHOBHOM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUs
00yJarommMxcsl ¢ 3aJePKKOM TICUXUUYECKOTO pa3BUTHs. B paboueii mporpamMme ydTeHBI UICH U
nosiokeHus: KoHuenmuu pa3BuTus MaTeMaTnieckoro oopazoBanus B Poccuiickoii deneparmi.

Oo0mas xapakrepucTuKa y4eOHOro npeamera «MaremaTuka

VYueOusplii npeamer «Marematnka» BXOJUT B NpeAMeTHYH oOnacth «Marematuka u
nHpopmatuka»y. OH CHOCOOCTBYET pAa3BUTHIO BBIYUCIUTEIBHONM KYIBTYphl W JIOTHYECKOTO
MBIILIEHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCA AITOPUTMAaMHU, a Takke MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEAHEBHOM KU3HU oOyuatontuxcs ¢ 3[1P. YueOnsIii
MpeIMeT pa3BUBAeT MBILIUICHWE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKUIHOHAJIBHYIO
IPaMOTHOCTb, YMEHHUS BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBaTh UHGOpMAIIHIO,
MIPEJICTABICHHYIO B Pa3IMUHBIX (hopMax.

OOyueHue mareMaTuke JAaéT BO3MOXKHOCTh pa3BuBaTh y oOydarommxcs ¢ 3[1P Tounyto,
palMoOHaNbHYI0 U UH(POPMATUBHYIO peyb, YMEHUE OTOMpPATh HauOoJee MOIXOMSALINE S3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckhue CpeicTBa JUIsl BBIPAKEHUS CYXKACHUH W HADISIHOTO HX
MIPEACTABICHHUS.

Heo0OxomumMbpIiM KOMIIOHEHTOM O0ILel KyJAbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
o0riee 3HAKOMCTBO C METOJAMH IO3HAHUsS JIEMCTBUTEIBHOCTH, MPEJCTABIEHUE O IMpeaAMEeTe U
MeTOoJ]aX MaTeMaTHKH, UX OTIMYUN OT METOAOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MaTeMaTUKU JUIsl PEHICHHs] HAyYHBIX U MPHUKIATHBIX 3a1ad. Takum
o0Opa3oM, MaTeMaTudeckoe 0Opa3oBaHNEe BHOCUT CBOW BKJIaJA B (hopMUpOBaHUE OOIIEH KyIbTyphI
YeJoBeKa.

N3ydyenne mareMaTWKu TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCIHTAHUIO YEIOBEKa,
MOHMMAHUIO  KPAacoThl W  M3ALIECTBA  MAaTEMAaTUYECKUX  PACCYKICHUH, BOCHPUITHIO
reOMETPUYECKUX (POPM, YCBOCHHIO HIeU CUMMETPUHU.

[IporpamMma oTpaxkaeT coqiepkanue o0ydeHus npeaMery «MareMaTHKa ¢ y4eToM 0COObIX
oOpazoBatenbHbIX MoTpeOHOcTel oOyuaromuxcst ¢ 3[IP. Onagenune y4eOHBIM TPEIMETOM
«MaremaTHKay IpeCTaBISAET ONMPEIEICHHYIO CI0KHOCTD s yuanuxcs ¢ 3[1P. Y obyyaromuxcs
¢ 3P naubosnee BbIpa’keHbl OTCTABaHUS B Pa3BUTHM CIOBECHO-TOIMUYECKHX (DOPM MBIILICHHUS,
M03TOMY aOCTpakTHbIE M OTBJIEYEHHBbIE KAaTErOpUU MM TPYAHOAOCTYNHBI. B TOXe Bpems mpu
CHelUaNbHOM O00yueHHH OOyuaromuecss MOTYT BBINOJHATh 33JaHUs MO aiaroputMmy. OHU
BOCIIPUMMYUBBI K ITOMOILH, MOTYT BBIIOJHUTH IIEPEHOC HA aHAJIOTMYHOE 3aJaHUE YCBOECHHOI'O
crniocoba pemeHusi. CHHKEHUE pa3BUTHS MBICIUTENbHBIX ONEpaLuil U 3aMe/IJICHHOE CTaHOBJICHUE
JIOTUYECKUX JIeHCTBUH NMPHUBOIAT K HEJIOCTATOYHON OCMBICIEHHOCTH COBEpPILIAEMbIX Y4EOHBIX
nevictBuil. Y oOywaromuxcs 3aTpyJHEHbl CUYETHbIE BBIYMCIIEHUS, MPOU3BOAMMBIE B yme. B
MIACbMEHHBIX BBIYMCIICEHUSAX OHM MOTYT IPOIYCKaTh OJMH M3 IIPOMEKYTOUYHBbIX Mmaros. [Ipum
paboTe ¢ YHCIOBBIMHM BBIPRKEHUSMH, BBIYMCIEHHEM HX 3HAUYEHUS MOTYT HE YJAEp>KUBATh
NPaBUIIBHBIN TOPsIOK AeicTBuil. [lpu ynporiennu, npeoOpa3oBaHUK BBIPAKEHUN ydariuecs ¢
3[IP He MOryT caMOCTOSATENBHO NPHUHATH PEUIEHHE O IOCIEI0BATEIIBHOCTH BBIIIOJHEHUS
nericTBuil. KOHKPETHOCTh MBIIUIEHUS OCJIOKHSAET YCBOCHHS HABbIKA PEIICHUS YpPaBHEHMI,
HEPaBEHCTB, CUCTEMbI ypaBHEHHA. 1M ManogocTynHo coBepiieHre 00paTUMBIX OIepaIui.



Huskuii ypoBeHb pa3BUTHS JIOTMUYECKHX OIEpalif, HEI0CTaTo4Has OOO0OIIEHHOCTD
MBIIUICHUS] 3aTPYAHSIOT W3ydeHUe TeMbl «DyHKIUM»: MpHU ONpeAeieHur (yHKIMOHAIBLHOU
3aBHCUMOCTH, TIpH OINUCAaHUM TpapUUECKOW CUTYyallMd, HCIONB3Ys] TEeOMETPUYCCKHIA,
anreOpandyeckuid, (yHKIMOHATIBHBIN SI3bIKM. Hepeako ywamiuecss HE BHUIAT Pa3HUIBI MEXKIY
o0acThio onpeneneHust PyHKIUH 1 00JIaCTHIO 3HAYCHHIA.

Pemrenue 3a1a4 conmpsiKeHO ¢ TPYIHOCTSAMHU O(OPMIICHHUS KPATKOW 3aIUCH, MTPOBEICHUS
aHaJIM3a YCJOBMS 3aJaud, BblIeleHus cyuiectBeHHoro. OOyuaromuecs ¢ 3I[IP 3aTpyasstoTcs
CHIeNaTh YMO3aKIIIOYeHHE OT OOIIEro K YaCTHOMY, HEPEIKO BRIOMPAIOT HEPAIMOHATBHBIE CIIOCOOBI
pEeLIeHNs, UHOTAa OIPaHUYMBAOTCS MAHUITYJISILIUSIMU C YMCIIAMU.

[Ipyn um3ydeHunm reomerpuyeckoro marepuana odOydaromuecs ¢ 3I[IP crankuBarorcs c
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IIOCIIEJOBATEIbHBIE PaCCYKICHUS.
Henpounsle 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPUBOJAUT K OIIMOKaM B peIIeHUU
reoMeTpuueckux 3agad. OOyydaromuecs MOryT MOAMEHUTH (HOpMyITy, HEMPaBUILHO IPUMEHUTH
Teopemy. K cepbe3HbIM ommuOkaM B peuIeHMHM 3ajady MPUBOISAT HEJOCTATOYHO DPAa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VIM CII0KHO BBIIOJHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX
paboTax OHM HE MOTYT NPUBECTH OOBSICHEHHE K YEPTEKY .

TouyHOCTB 3arIOMUHAHMS U BOCIIPOU3BECHHS yU€OHOTO MaTepHalia CHIKEHBI [0 TPUYNHE
c1ab0CTH MHECTHYECKON JeATeIbHOCTH, CyXeHus obbemMa mamsatH. OOywarommmcs c 3IIP
TpeOyeTcs OoJibllle BpEMEHU Ha 3aKperuieHrne MaTepuala, akTyaln3alys 3HaHWHM 1o omope npu
BOCIIPOU3BE/ICHUU.

JUis mpeojoneHUs TPYAHOCTEM B H3ydyeHUH ydeOHoro mnpeamera «Marematuka»
HeoOxoauMma ajanrtanus oO0beMa W XapakTepa ydeOHOro marepuaia K I[03HaBaTeIbHBIM
Bo3MOXKHOCTsIM yuanuxcst ¢ 3[1P. Crnemyer ydeOHBIN MaTepuan MpPernoJHOCUTh HEOOJbITUMU
MOPLUAMHM, YCIOXKHSS €ro MOCTENEHHO, U3bICKMBaTh CHOCOOBI ajanTaluy TPYIHBIX 3aJaHHM,
HEKOTOpble TEMbl JaBaThb KaK O3HAKOMMTENIbHBIE, MCKIIOYaTh OTIEIbHBIE TpYJHBIE
JI0Ka3aTesIbCTBA; TEOPETHUECKUI MaTepuas pPeKOMEHyeTCsl U3y4aTh B MPOLECCEe MPAKTUYECKON
NEATEIbHOCTH IO pelIeHUuI0 3aaad. OpraHuyeckoe €IUHCTBO IMPAKTUYECKOM W yYMCTBEHHOH
NeATeNbHOCTH YYalIUXCs Ha ypOKaX MAaTEMaTHKH CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIbHOMY
YCBOEHHIO 0a3UCHBIX MaTEMATUYECKUX 3HAHUN U YMEHUH.

esn u 3agaumn u3yuyeHusi yueOHoro npeamera «MaremaTtuka
[IpuoputeTHbIMU Yyenamu 00yueHUs: MaTeMaTuke B 5—9 kiaccax sSBISIOTCS:

= (QopMHpOBaHME LEHTPAJIBHBIX MaTeMaTHMYeCKHX TMOHATUNH  (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas Qurypa, mnepeMeHHasi, BEpOATHOCTb, (YHKIHs), OOECHeYynBaAIOLINX
MIPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHYECKOro 0Opa3oBaHUsl 00yUaIOLIUXCS C
3I1P;

= noxaseneHue oOyuaromuxcs ¢ 3[IP Ha gocTymHOM [Ais HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTeMaTHKH U OKPYXKAIOIIEro MHUpa, MOHMMAaHUE MAaTEMaTHKH KaK 4acTu
00I11e# KyJIbTYphl YeJIOBEUECTRA;
pa3BUTHE WHTEIJIEKTYadbHBIX M TBOPYECKUX crmocobHocTeil oOywarommuxcs c 3P,
[03HABATEJIbHOM aKTUBHOCTH, UCCJEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIICHHUS,
HMHTEpeca K U3yYeHHUIO MaTeMaTHKH;

= (opmupoBaHue (HYHKIIMOHATHLHONW MaTEMAaTUYECKON IPaMOTHOCTH: YMEHHUSI paclio3HABATh
MIPOSIBTICHUSI MAaTEMaTHMYeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEW B peasbHBIX
KU3HEHHBIX CUTYyallMsAX W TMPU U3yYEHUU JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMymHupoBaTh HMX Ha S3bIKE MAaTEMATUKH H
co3/7aBaThb MAaT€MaTUYECKUE MOJETH, MPUMEHSITh OCBOCHHBIM MAaTeMaTUYECKHUM ammapar
JUISL pelIeHus] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPHPETHUPOBATh U OIICHUBATh
MOJIyYEHHBIE PE3yJIbTaThI.
JlocTrxkeHne 3TUX Leei 00ecrednBaeTCs pelIeHUeM CIEeAYIOIINX 3a0ay.

= ¢opmupoBarh y oOyyarommuxcsi ¢ 3[1P HaBbiku y4eOHO-TIO3HABATEIHHOU NIEATEIHHOCTH:
IUTAHUPOBaHUE PabOThl, OUCK PAIMOHANBHBIX MyTEH €€ BBINOJHEHHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;



® CrnocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (OPMUPOBATH KaueCTBa, HEOOXOIUMBIE

YeJIOBEeKY JUIA TIOJMHOIICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOICTBEHHBIE

MaTeMaTu4eckOl  JEATENbHOCTH: SICHOCTH W TOYHOCTH  MBICIH, HWHTYHIIHH,

MPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

* (opmupoBaTh KIIOYEBHIE KOMIETECHIMHM YYallUXCsl B paMKax IPEIMETHOW oO0IacTu

«Maremaruka u nuH(opMaTHKa;

® pa3BUBaTh MOHATHIHOE MblLUIeHUs oOyuatonuxcs ¢ 3I1P;
" OCYIIECTBISATh KOPPEKLMIO [103HABaTENIbHBIX IpolueccoB oOywaromuxcs ¢ 3IIP,

HEOOXOMMBIX JUISI OCBOCHUS IIPOTPaMMHOT0 MaTepHalia 1o y4eOHOMY MPEMETY;

" [pexycMaTpUBaTh BO3MOXKHOCTH KOMIIEHCAIIMHA 00pa30BaTeNbHBIX Je(HUIIMTOB B OCBOCHUN

MIPEIECTBYIOLIEr0 MPOrpaMMHOro mMarepuana y odyyatomuxcs ¢ 3I1P u HegocraTkoB B

UX MaTeMaTU4eCKOM Pa3BUTHH;

* copmMupoBaTh yCTOWYHMBBIN HHTEPEC YUAITUXCS K MIPEIMETY;
" BBISBJIATH U Pa3BUBATh MaTeMaTHYECKHE U TBOPYECKHE CITIOCOOHOCTH.

OcHOBHBIE JIMHUU COJIEp)KaHHMS Kypca wmarematuku B 5-9 xkiaccax: «UYwcna u
BBIYUCIICHU», «Anredpa» («Anredpanyeckue BBIPAKCHHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkuuny», «leomerpus» («leomerpuyeckue ¢urypsl U uX cBoiicTBa», «W3mepenue
TeOMETPUYECKUX BEIMYUH»), «BeposTHOCTH W cTarucTuka». JlaHHbIE JMHUU DPAa3BUBAIOTCS
napaijiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOI JIOTMKOM, OZJHAKO HE HE3aBHCUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe M B3auMojeiicTBuu. Kpome 3Toro, ux oObeIMHSET JIOrHYecKas
COCTaBJISIONIAs, TPAJUIIMOHHO MPHUCYIas MaTeMaTUKE M MMPOHU3bIBAIOIIAs BCE MaTeMaTUYECKUE
Kypcbl M conepkarenbHble JuHUH. CdopmynupoBanHoe B DenepanbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJIAPTE€ OCHOBHOTO 0011eT0 00pa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH
MOHATHSMU: ONpe/eNIeHne, aKkCuoMa, TeopeMa, J0Ka3aTeIbCTBO; YMEHHE PAcliO3HaBaTh UCTUHHBIE
U JIOKHBIE BBICKA3bIBAHUS, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPHIIAHMS BBICKA3bIBAaHUI» OTHOCHUTCA KO BCEM KypcaM, a (OpMHUPOBAHUE JOTHUECKUX YMEHUMN
pacrpeensercs 1Mo BCceM rojgaM o0ydeHHsl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI.

Conepxanne oOpa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM OCBOEHUS
[IpumepHoil paboueil mporpammbl, pacrpenei€HHbIM IO rojaM OO0yuYeHHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOMpOCaM 00ydaronimuecs
oOpalaaiuch HEOAHOKPATHO, YTOObI OBJIAJCHHE MAaTEMaTUYECKUMU IMOHSATUSMU U HaBbIKaMU
OCYUIECTBIISIIOCh ~ TOCHEAOBAaTeIbHO M IOCTyNaTellbHO, C  COOJIONEHHWEM  IpPUHLUIA
MIPEeMCTBEHHOCTH, a HOBbIE 3HAHWS BKJIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
npenctaBieHuid  obydaromuxcs ¢ 3[IP, pacumpas u ymiyOmss e€, oOpasys HpOuHBIE
MHOKECTBEHHBbIE CBa3M. OOmmue 1enu wusydeHus ydeOHoro mpenmera «MaremaTukay
npenactaBiensl B [IpuMepHoii paboueii mporpaMmme 0CHOBHOTO 00OIIEro 0OpazoBaHUsI.

Oco0eHHOCTH 0TOOpA M aJaNTALMH Y4eOHOI0 MaTepHuaJia 0 MaTeMaTHKe

OOyuenue yueOHOMY mnpeamery «MaremaTuka» CTPOMTCS Ha CO3JaHUU ONTHUMAJIbHBIX
YCIIOBMH JJI1 YCBOEHUS MporpaMMHoro Marepuaina oOyvarommumucs ¢ 3I1P. Bonbiioe BHUMaHue
yaensiercss oTOopy yueOHOro martepuana B COOTBETCTBHUHM C TNPHUHLMIIOM JIOCTYIIHOCTH NpHU
COXpaHEHUHU o0Iero 0a30BOr0 ypOBHs, KOTOPBIH ODKEH MO COAEPKAaHUI0 U 00beMy OBITh
aZlanTUPOBaHHBIM Ui oOydatomuxcs ¢ 3I1P B cooTBeTcTBUU ¢ MX 0cOOBIMM 00pa30BaTeIbHBIMU
norpebHocTaMu. Crieyer o0neryuTh OBJIaJeHHe MarepuaioM oOydatommumucs ¢ 3[1P
MIOCPEJICTBOM €r0 JIETAJIBHOTO OOBSICHEHUS C CHCTEMAaTHYEeCKUM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKM B MPHUMEHEHHM 3HAHWH, MCHONb3YS MPUEMBl aKTyalu3aluu (BU3yalbHas OIOpa,
MaMsTKa).

IIpumepHass nmporpaMMa @peoyCMaTpUBaeT BHECEHUE HEKOTOPBIX  HM3MEHEHHM:
yMEHbIIIeHnEe 00beMa TEOPETUUECKUX CBEJICHHH, BHIHECEHNE OTACTbHBIX TEM MIIM LIENbIX Pa3/IeioB
B MaTrepHabl A1 0030pHOT0, 03HAKOMUTEIBHOTO U3yUYECHHUS.

HN3menenns nporpammsl B 5-9 kiaccax

Mamemamuxa 6 5 u 6 knaccax

B o3HaKOMHTENBHOM IIJIaHE PEKOMEHAYETCS M3ydaThb CleAyrolue Tembl: «Pumckas
Hymepauus», «PaBubie ¢urypey, «lumuanp, konye, map», «Ky6», «lIpsMoyronsHbii



napajuienenumey, «llepememnienre no KOOpaAMHaATHOM NpsAMO», «Moaynb dncnay, «Huciaossie
IpOMEXYTKN»; «MacmTabdy (u3ydaercs B Kypce «I'eorpadusy); «M300pakeHne reoMeTprHIecKuX
¢uryp Ha HETMHOBAHHOH Oymare ¢ MHCIOJIB30BAHUEM LUPKYJsS, JUHEHKH, YTrOJbHUKA,
TpaHcrioptupa», «/nuHa oxpyxHocTuy, «llmomans kpyra», «llapamiensHbple npsIMbIEY,
«Ilepnenaukymnspuble npsMble», «OceBas W LEHTpalbHas CUMMETPUN» (HM3ydaercs B Kypce
reoMerpun); «beckoHeuHble MepuoIMYecKre AecsITUYHble aApoOu. [lecsTuuHoe npuOnIMKeHue
OOBIKHOBEHHOM JpoOu» (M3y4aeTcs B Kypce ajireopsl).

Cnenyer yMEHbIINUTh KOJUYECTBO YAaCOB Ha ClEIylOIIME TeMbl: «Perienue noruyeckuit
3amauw», «JlinHa otpeska», «llkanby, «PacnpenenuTenbHbli 3aKOH YMHOXKEHHUSA», «3aIlUCh
MIPOU3BEICHUS C OYKBEHHBIMU MHOKHUTEISIMUY, «IlocTpoeHne KoH(pUTrypanuii u3 4actei npsMoit,
OKPY’>KHOCTM Ha HEJIMHOBAaHHOW M Kierdaroil Oymare», «/lenurenn u kpartnele. Ilpusnaxu
nenumoctny, «Hambonpmuii oOmMiA nenuTeNh W HaWMMEHbIIee oOlnee KpatHoe. JlemuMocThb
CyMMBbI U npousBeneHus». «lIpuBenenue apodu k HOBoMy 3HaMeHareno», «Haxoxaenue yactu
LEJI0ro M LEeJoro mo ero 4dactuy». «OKpyrieHue IecsTHUHBIX Jpobeit». «Pemenue 3amau
1epedopoM BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBieHue OyKBEHHBIX BBIPAKEHUH 10 YCIOBUIO
3a1aun». BeicBoOOMBIIIMECS Yackl MOKHO HCHOJIb30BaTh HA MOBTOpPEHHE (B Hadaje M KOHLE
y4eOHOT0 T0/1a), Ha U3y4YeHHE HanboJiee TPYAHBIX U 3HAYUMBIX TeM: B V KJlacce — Ha pelieHue
ypaBHEHMI, MpuBeJeHHE APoOU K HOBOMY 3HAMEHATENI0, YMHOXKEHHE U JENEHUE IECSITHUHBIX
npobeit, n3mepenue yrios; B VI kimacce — MeHCTBHS ¢ TIOJOXKHUTEIBHBIMUA M OTPHIIATSIIBHBIMU
YHClIaMU, pellIeHHe YPaBHEHUH, CII0’KEHUE U BBIYUTAHUE YHCET, COAECPIKAIIMX 1eNTyI0 U JPOOHYIO
4acTh, HA YMHOXKEHHUE U JIeJIeHHE OOBIKHOBEHHBIX APOOCH.

Anzeopa

B  o3HakoMHTENnBHOM  IUIAHE  PEKOMEHIYETCS  M3y4aThb  CIECIYIOUIME  TEMBI:
«pparmonansuble yucna. JlelictBuTenbHble uuciay, «CpaBHEHHE IEHCTBUTEIBHBIX YHCE,
apudmernyueckue NEHCTBUS C AEHCTBUTEIBHBIMU 4HUCIaMuy», «HaxoxaeHue mpuOIMKEHHBIX
3HAYEHUM KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus ypaBHEHUN TPETbEeH U YETBEPTOM
cTeneHeil pa3NokeHHeM Ha MHOXKHUTeM», «DyHkmusa y =X  u ee rpaduk», «IlorpemHocts 1
TOYHOCTH TIPHONIKEHHsA», «UeTHBIE 1 HeueTHbIe GyHKIMM», «DyHKIMS y=X"», « DyHKIHA y= ax?,
ee rpaduk u cpoiictBa. I'paduku GyHKumiAi y= ax? + n n y=a(x-m)?, «YpaBHeHHE C ABYMs
MepeMEeHHbIMU U ero rpaduk», «I'paduueckuil crmocod peuieHus CHUCTEMbl YpaBHEHUID,
«M300pakeHne uJIeHOB apUPMETHUYECKOM U TeOMETPUYECKOW MPOrpeccuil TOoYKamMH Ha
KOOPJMHATHOM IJIOCKOCTH. JINHEWHBIN U 3KCIOHEHIIMAIbHBIA pOCT. CIIOXKHBIE POLEHTHI.

Cnenyer yMEHBIINTHh  KOJMYECTBO 4YacoB Ha u3ydeHue TteM: «DopMyibiy,
«/lokazaTenbcTBO TOXIECTB», «JIMHeiHOe ypaBHEHHWE C JBYMSI HEU3BECTHbIMHY», «lpadux
JTUHEIHOT0 ypaBHEHUs C IByMS IIepeMeHHBIMIY, «["paduueckoe perieHre THHEHHbIX YpaBHEHUN
Y CUCTEM JIMHEHHBIX yYpaBHEHUI», « CBOWCTBA KBAIPATUUHOU (PYHKIIUNY.

BricBoOoaMBIIMECS 4Yachl PEKOMEHIYETCS HCIONB30BaTh: MAJIs JIydiled MpopaboTKu
HaumOosee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHui», «PerneHue cucteM ypaBHEHUID,
«CoBMmecTHbIE NeiCcTBUS ¢ poOsmuy, «[IpuMeneHne cBoiicTB apu(MeTHYECKOro KBaapaTHOTO
KOpHs1»; Ha IOBTOPEHUE, pellIeHUe 3a1a4, IpeoOdpa3oBaHNe BhIPAKEHUIA, a TAKKe Ha 3aKperieHue
U3Y4YEHHOI0 MaTepuana.

T'eomempusn

Crnenyer OCHOBHOE BHUMAHHE YAEIUTh NIPAKTUUECKON HAIPaBIEHHOCTU Kypca, UCKIIFOUNB
U yNpPOCTUB Hauboyiee CIOXKHBIA Ui BOCHPUATHS TeopeTHueckuil marepuan. Ha ypokax
reoMeTpur HeoOXOAMMO MAaKCHUMalbHO MCIIOJB30BaTh HarJIAHbIE CpPeJCTBa 0OydeHus, OoJblie
MIPOBOJIUTH MPAKTHUECKUX paboT ¢ yyalmuMmucs, pemarsd 3a1aud. CTpoUTh pelieHue 3ajgad npu
MIOCTOSTHHOM 00palieH!H K HaTrJSAHOCTH — PUCYHKaM U YepTexam.

O3HakoMHUTENBHO AaTh TeMBL: «TeopeMbl U 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTenbCcTBO
OT IPOTUBHOT0», «CyHIECTBOBAHHE U E€IMHCTBEHHOCTh NEPIEHAMKYJApa K mpsamoi», «Metox
rEOMETPUUECKUX MecT», «Meron ynBoeHuss Mmenuansl», «Teopema Paneca u Teopema o
MPONOPLUOHATBHBIX OTpE3KaAX», «entp Mmacc TPEYTrOIbHUKAY, «3MeHeHune
TPUTOHOMETPHUECKUX (DYHKITUI MIPHU BO3pACTAaHUU yriay, «DopMyJibl Ui pagiyCoOB BIIHMCAHHBIX
U OIIMCAaHHBIX OKPY>KHOCTEH IPAaBUIBHBIX MHOIOYI'OJIBHUKOBY», «YPaBHEHUE MPSAMON»,
«/IBuxkenue», «CBoiicTBa ABWKEHUA», «TeopeMa 0 IPOU3BEIEHUN OTPE3KOB XOPI, TEOPEMBI O



IIPOU3BEACHUU OTPE3KOB CEKYLIMX, TEOPEMA O KBAJpaTe KacaTeIbHONY.

Crnenyer yMEHBIIUTHh KOJMYECTBO YacoB Ha u3ydeHHe TeM: «CHMMETpUYHBIC (UTYpBI.
OcHoBHbBIE CBOMCTBa OceBOM cummeTpumn», «lleHTpanbHas cummerpus», <«llapannenbHbii
nepenocy», «IloBopory», «IIpeobpazoBanue nonodus. [Tomo6re COOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 33]1a41 Ha IOCTPOEHUE C TIOMOILBIO LUPKYJIS U TUHEUKNY, «/|ekapTOBbI KOOpIUHATHI
Ha TIOCKOCTHY, «Pemenne TpeyronsHIKoBy, «Ilogodue dpuryp.

BricBOOOMBIIIMECS YaChl HCIIOJIB30BATh HA PEIICHHUE 3a/1a4 U TIOBTOPEHHE.

Bepoamnocmo u cmamucmuxa

B cBs13u ¢ TeM, 4TO JaHHBIN Kypc BbI3bIBAET HAUOOJIBIINE CIOXKHOCTH I 00y4aromuXcs
¢ 3IIP, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JIOTMUECKOTO MBILIEHHUS, €r0
M3y4YeHHE JOJDKHO CTPOMTbCS Ha 0a30BOM YpPOBHE M JOCTYIHOM Ui YYEHUKOB MaTepHuale.
OcHOBHOE BHUMAaHHE cleAyeT YAEIUTh pazjieliaM, CBA3aHHBIMHM C MOBTOPEHHEM MPOIEHHOTO
Marepuaia, YBEJIMYNUTb KOJWYECTBO YNPAKHEHWH M 3aJaHMM, CBA3AHHBIX C IMPAKTHYECKOU
JEATeIbHOCTBIO 00yUYaIOIIUXCSL.

Heobxomumo mnepecMOTpeTh COAEp)KaHUE TEOPETHUECKOrO0 MaTepuana U XapakTep €ro
W3JI0KEHUS: TEOPETUYECKUA MaTepHall IIPENOIHOCUTH B IIPOLIECCE PEIICHMS 3a4a4 U BBIITOJIHEHUS
3aJlaHU# HarJISIIHO-TIPAKTUYECKOT0 XapakTepa; He TpeOoBaTh BHIBOJA M 3aTIOMUHAHUS CIIOKHBIX
(dbopMyI, pelieHuss HECTaHJAPTHBIX, TPYAOEMKUX 3ajaHuil. Pan Tem cieayer wu3ydaTh B
03HAaKOMMTEILHOM ILIAHE.

[IpumepHass mporpaMMa TPEIOCTaBIsIET aBTOPY pabouell mporpammbl CBOOOAY B
pacrpeielleHu MaTepraia 1mo 4eTBepTsM (TpumectpaM). PacnipeneneHre BpeMeHH Ha U3yUeHHe
TEM B TEUCHHE YYeOHOTO rojla CaMOCTOSTEIBHO OIpENeIsieTcsl 00pa30BaTeIbHOM OpraHu3aIien
W 3aBUCHT OT ocoOeHHOCTel rpynmbl obydaromuxcs ¢ 3[IP m ux ocoObix oOpa3zoBaTelbHBIX
oTpeOHOCTEH.

IIpumepHblie BuabI AesiTejibHOCTH o0yyawmmxcs ¢ 3IIP, 00ycaoBieHHbIEe 0COOBIMU
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMH H  O0ecleYMBAKOLINEe OCMBICJICHHOE OCBOCHHE
co/lepKaHuM 00pa3oBaHus 1o npeaMerty «MaTeMmaTuKa»

Conepxanue BUIOB JaestenbHOCTH oOyuatomuxcs ¢ 3IIP ompenensiercss ux ocoObiMu
obOpazoBarenbHbIMU NTOTpeOHOCTAMH. [ToMuMo mpoko ucnosb3dyembix B OOIT OO0 obmux mist
BCEX O0YyYaromMXCsi BUJOB JESATEIbHOCTH CIIEIYeT YCUIUTh BUBI IEATEIbHOCTH crienuduyHbIe
JUIA JTaHHOW KaTeropuu Jered, oOecreuuBarollie OCMBICICHHOE OCBOCHHE COJIep>KaHus
o0Opa3oBaHMs MO MPEeIMETY: YCHIIEHUE IPEIMETHO-IIPAKTUUECKOH IeATEIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CHCTEM; YepEeI0BaHUE BUIOB JAEATEILHOCTH, 33/ICUCTBYIONINX Pa3InYHbIE CEHCOPHBIE
CUCTEMBbI; OCBOCHHE MaTepuaia ¢ OOpoi Ha alTOPUTM; «IIOLIATOBOCThY B U3YyUYCHHH MaTepHana;
WCIOJIb30BAHUE JIOTIOJHUTEIbHOW BU3YallbHON OMOpPHI (CXEeMBbI, IIa0JIOHBI, OMOPHBIE TaOIUIbI);
pEeUeBO OTYET O MpoLecCce U pe3ysbTare NesTeNIbHOCTH; BBHIMOJIHEHHE CIEeNUalbHBIX 33aJaHuil,
00eCeurBaOIIUX KOPPEKLUIO PEryJsuu yueOHO-TI03HABATEIbHON JEeSITENbHOCTH U KOHTPOIIb
COOCTBEHHOTO pe3yJIbTaTa.

IIpumepHas TemaTHdeckas U TEpMHUHOJIOTHYECKas Jiekcuka coorseTcTByeT OOIT OOO0.

s obyuatomuxcest ¢ 3[1P cyiiecTBeHHBIM SBISIFOTCST IPUEMBI pabOTHI C JIGKCUUECKUM
MaTepuanoMm Mo npeamMety. [IpoBoauTtces cnenuansHas paboTa Mo BBEJCHHUIO B aKTUBHBIN CIIOBaph
o0ydaronuxcss COOTBETCTBYIOIIEH TEpMUHONOTUU. M3ydaemble TEpMUHBI BBOJATCS Ha
MIOJINCEHCOPHOW OCHOBE, o0O0s3aTeNnbHa BH3yaldbHas MOANEPIKKA, aNTOPUTMBI pabOTBl ¢
ONpeJICTICHUEM, OTIOPHBIE CXEMBI /ISl aKTyaIu3allud TEPMUHOJIOTUH.

Mecto yueOHoro npeamera «MaremaTuka» B y4eOHOM IIaHe

B coorBercTBUM ¢ DeneparbHBIM T'OCYIAPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero obpa3oBaHusi y4eOHbIN mpeamer «MaTeMaTHKay BXOIMT B IMPEIMETHYIO
obnacTh «MaTeMaTika U ”HPOpPMaTHKa» U SBJIsIETCs 00s13aTeNbHBIM 171 u3yueHus. B 5-9 knaccax
yueOHbI mpeaMer «MaTemaTuka» TPaAULMOHHO M3Y4aeTcsl B paMKax CIEAYIOUINX Y4eOHBIX
KypcoB: B 5-6 knaccax — kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Auredpa» (BKItodas



2JIEMEHTHl CTAaTUCTUKU U TEOpUu BeposTHocTe) u «l'eomerpusi». Hacrosiuei nporpammoit
BBOJIMTCS] CAMOCTOSITENIBHBIN Y4eOHBIN Kypc «BEepOsITHOCTD M CTaTUCTUKAY.

Hacroseit mporpammoii mpelycMaTpuBaeTcs BeIZICIICHUE B Y4eOHOM IIaHE HA U3YYCHUE
MaTeMaTuKHU B 5—6 Kkiaccax 5 y4eOHBIX YacOB B HEAETIO B TEYCHUE KaXKI0T0 ro/1a O0y4YeHus, B 7—
9 xiaccax 6 yuyeOHBIX 4acOB B HEJEIIO B TEUCHHE KAXKIOT0 roja o0ydeHus, Bcero 952 yueOHbIX
yaca.

Conepxanmne ydeOHOTO mnpeamera «MaremaTnka», mpeactaBieHHoe B [IpumepHoit
paboueii mporpamme, coorBerctByeT ®I'OC OOO, IlpuMepHOH OCHOBHOW 00pa30BaTEILHOU
IIporpaMMe OCHOBHOIro oOmiero oOpa3zoBanusi, IIpumepHoil ananTUpOBaHHOW OCHOBHOM
00pa30BaTeNbHON MPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMs OOYYAMOIIUXCS C 3aJIePIKKON
MICUXUYECKOTO PA3BUTHSL.

TemaTtnueckoe mNIaHUPOBAHUWE YYEOHBIX KYpCOB U PEKOMEHAYyeMOe€ paclpeieseHue
y4eOHOr0 BpEMEHH JUIsl M3YUYEHUs OTICJIBbHBIX TEM, IPEUIOKEHHbIE B HACTOAIIEH MpOrpaMMme,
HaJ0 paccMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPBI B IIOMOILb COCTABUTENIO aBTOPCKOM paboueit
MporpaMMbl U TpPEXKJE BCEro yuurenaro. ABTOp pabodell mporpaMMbl BIIpaBe YBEIUYUTH
MIPEI0KEHHOE YHUCIO YYeOHBIX 4acoOB Ha TeMbl, TpeOylouiue 0ojee UIUTENbHOr0 H3yueHUs
oOyuatoutumucsi ¢ 3[IP, unm ymeHbIINTh KOJIMYECTBO 4YacOB Ha TEMbl, H3ydaeMble Ha
03HAKOMUTENILHOM ypoBHE. JloMyCTHUMO TaKKe JIOKaIbHOE MepepacnpesiefieHue U IepecTaHOBKa
JJIEMEHTOB COJEpP)KaHMSI BHYTPH JaHHOTO Kkiacca. KoinW4yecTBO MPOBEPOYHBIX  padoT
(TeMaTUyecKui M UTOrOBBIA KOHTPOJIb KayeCTBA YCBOECHMS yueOHOrO Marepuana) U HUX TUI
(camocTOsITENTbHBIE U KOHTPOJIbHBIE Pa0OTHI, TECTBI) OCTAIOTCSA Ha YCMOTpeHHe yuuTens. Takxke
YUHUTENb BIIPaBe YBEJIUYUTh WIIM YMEHBIIUTD YUCIIO YUeOHBIX 4acoB, OTBEAEHHBIX B [IpumepHOit
paboueii mporpamMMme Ha 00OOIIECHUE, TOBTOPEHUE, CHUCTEMATHU3AIMIO0 3HAHWK OOyYarOIIHXCs.
EnvHCTBEHHBIM, HO MPUHIMIINAIBHO BaKHBIM KPUTEPHEM, SIBISETCA NOCTH)KEHUE PEe3yJIbTaTOB
o0y4eHHs, yKa3aHHbBIX B HACTOALICH ITporpamMmme.

ITPUMEPHA PABOYAS ITPOITPAMMA
YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KIIACCbI

esn n3yvyeHusi y4eOHOr0 Kypca
[IpuoputeTHBIMU LIETSAMU O0yUEHUSI MaTeMaTHKE B 5—6 Kilaccax SBIISIOTCS:

" [ponoKeHHe (GOPMHUPOBAHHS OCHOBHBIX MAaT€MarHYeCKUX MOHSATHH (YMCIIO, BEIMYMHA,
reomeTpuyeckas ¢Gurypa), 0OecrnedrBarOlIMX I[PEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh
MaTeMaTU4YeCKOro 00pa3oBaHusi 00yUarOIINXCS;

" pa3BUTHE HHTEUIEKTyallbHBIX M TBOPUYECKUX crHocoOHocTelt oOyuatomuxcs ¢ 3I1P
MO3HABATENIbHON AaKTHUBHOCTH, HCCIIEOBATEIbCKIUX YMEHHM, WHTEpeca K H3yUYEHHUIO
MaTeMaTHKU;

= noxaseneHue oOywaromuxcs ¢ 3[IP Ha gocTymHOM a7 HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMAaTHKU U OKPYKaIOLIEro MUpa;

= (opmupoBaHue (HYHKIIMOHATHLHONW MaTEMAaTUYECKON IPaMOTHOCTH: YMEHHUSI paclio3HABATh
MaTeMaTH4eckiue OObEKThl B peabHBIX )KM3HEHHBIX CHUTYallUsIX, TPUMEHATH OCBOCHHbBIC
YMEHUSL JUIsl PEIIeHHs MPAKTUKO-OPUEHTUPOBAHHBIX  3aJlad, HHTEPIPETHPOBATH
MOJIyYEHHBIE PE3yJIbTaThl U OLEHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYallUH.
OcHOBHBIE JIMHUU COJIEpKaHUsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmeTnieckas u

reoMeTpHryecKas, KOTOpbIe Pa3BUBAIOTCS MapalIeIbHO, KaXK/1asi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCHMO OJHA OT JIPYroi, a B TECHOM KOHTAKTE U B3aMMOJICHCTBHH.
Taxxke B Kypce MPOUCXOAUT 3HAKOMCTBO € AJIEMEHTaMU alreOphl U OMUCATENBHOM CTATHCTUKH.
Nzyyenne apudmernyeckoro marepuana HAuMHAETCS CO CHCTEMATH3allUd U Pa3BUTUA
3HAaHUM O HaTypaJdbHBIX YMCIAX, T[OJYYEHHbIX B HadyalbHOM 1mkose. Ilpu »sTOM
COBEPIIIEHCTBOBAHNE BBIYUCIUTEIHPHON TEXHUKH U ((OPMUPOBAHKE HOBBIX TEOPETUUECKUX 3HAHUHN
COYETaeTCs C Pa3BUTUEM BBIYMCIUTEIBHON KYJIbTYphl, B YACTHOCTH ¢ OOYYEHHEM MPOCTEHIINM
npuéMaM MPUKUAKA M OLEHKH pE3yJIbTATOB BbIUMCICHUN. V3ydeHHe HaATypajbHBIX YHUCEN
IpoaoIKACTCAd B 6 Kacce 3HaKOMCTBOM C HaYaJILHBIMHU ITOHATUSIMU TCOpHUU ACTITUMOCTH.



Jpyroii KpynHbIi OJIOK B COAEp)KaHWUU apH(PMETHUECKOW JIMHUHM — 3TO npobu. Hawamo
M3y4eHUs] OOBIKHOBEHHBIX M JECATUYHBIX JPOOEH OTHECEHO K 5 Kiaccy. JTO MEepBbIA 3Tam B
OCBOCHMH JIpOOEH, KOT'/1a TPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMH UICSIMU, TOHATUSMH TeMblL. [Ipu
TOM PacCMOTpPEHHE OOBIKHOBEHHBIX JpoOeil B MOJHOM O0BEME MPEIIECTBYET H3YUYCHHUIO
JECATUYHBIX Apo0eii, 4To 1enecoodpa3Ho ¢ TOUYKU 3PEHUS JIOTUKU U3JI0KEHUS YHCIOBOM JIMHUH,
KOTJla TpaBuja JCHCTBHHA C JECATUYHBIMH APOOSIMH MOXXHO OOOCHOBATH YK€ H3BECTHBIMU
JITOPUTMAaMHU BBITIOJTHEHUS ISHCTBUI ¢ OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C ICCATHYHBIMU
IpoOSIMHU PaCcIIUPUT BO3MOXKHOCTH ISl IOHUMAHUSI 00yYarOIIMMUCS MPUKIIAJHOTO TPUMEHEHHUS
HOBOH 3amlMCH TMPU M3YUYCHHUH JPYTHX NPEIAMETOB M NMPH MPAKTUYECKOM HCIONb30BaHuU. K 6
KJIacCcy OTHECEH BTOPOH ATaIl B U3yYSHHUHU JIPOOEH, TIe TPOUCXOIUT COBEPIICHCTBOBAHIE HABBIKOB
CpaBHEHHs M TpeoOpa3oBaHus Jpo0Oeii, OCBOCHHWE HOBBIX BBIYHCIUTEIBHBIX aJITOPUTMOB,
OTTAQUMBAaHUE TEXHUKW BBIYUCICHWN, B TOM YHCII€ 3HAYEHUH BBIPAKCHUH, COJEpXKAIIUX M
OOBIKHOBEHHBIE, M JICCSITUYHBIE APOOH, YCTAHOBIICHHE CBS3€H MEXIy HHMH, PacCMOTpPEHHE
npuEMOB pelIeHHUs 3a7a4d Ha aApoOu. B Hayane 6 kiacca MPOMCXOAUT 3HAKOMCTBO C TIOHSTHEM
MIPOIICHTA.

OCOOEHHOCTBIO U3YYEHUS MTOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YHCEIT SIBIISIETCS TO, YTO OHH
TaK)Ke€ MOTYT PacCMaTpHBAThCS B HECKOJIBKO JITaroB. B 6 Kiacce B Havaje M3YYCHHS TEMBI
«[lomoxxuTeNnbHBIE W OTPHUIIATENBHBIC YHCTa» BhIenseTcss noarema «llemsie grmcna», B pamkax
KOTOpPOH 3HAKOMCTBO C OTPUIATEIBHBIMH YHCIAMH W JIEHCTBHSIMH C TOJOKUTEIHHBIMU W
OTPHIIATEIIFHBIMU YUCIIAMH TIPOMCXOUT Ha OCHOBE COJICPKATEIFHOTO IMOAX0/a. JTO MO3BOJISET
Ha JOCTYITHOM YPOBHE ITO3HAKOMHTH yUAIIUXCS MPAKTHYECKH CO BCEMHU OCHOBHBIMH TIOHSTHSIMHA
TEMBI, B TOM YHCJIC€ W C TPAaBWJIAMH 3HAKOB TPH BHIMOJIHEHUH apH(PMETHUECKUX JICHCTBHIA.
N3yyenue panoHaIbHBIX YUCEN HA ATOM HE 3aKOHUYUTCS, a OyJIeT MPOJ0JKEHO B Kypce anreOphl
7 kjacca, 4TO CTaHEeT CIEAYIOLIUM MPOXOAOM BCEX MPHUHIMIIHAILHBIX BOIPOCOB, TEM CaMbIM
paznenieHue TpyJHOCTeH oOJeryaer BOCHIpUSATHE MaTepuaia, a paclpeieieHHe BO BPEMEHHU
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu o0OyueHuM pemeHU0 TEKCTOBBIX 3aJad B S5—6 KjaccaXx MCHOJB3YIOTCS
apudmernueckue nTpUEMBI pemieHus. TeKCTOBble 3ajaud, pelaemMbple MpU  OTpaboTKe
BBIYHMCIUTEIBHBIX HAaBBIKOB B 5—6 Kiaccax, pacCMaTpPUBAIOTCS 3a/layd CIEAYIOUIUX BHJIOB:
3a/lauM Ha JIBUKEHHE, Ha YacTH, Ha MOKYIKU, Ha pabOTy U MPOU3BOAUTEIHHOCTD, HA MPOLICHTHI,
Ha OTHOLIeHUs U mponopiuu. Kpome Toro, odydaroniuecss 3HaKOMSTCS ¢ MpUEMaMU pelieHus
3a/1a4 nepedbopoM BO3MOXKHBIX BAPUAHTOB, ydaTcsl paboTaTh ¢ HHPOpMAIUEHl, peCTaBICHHON B
dhopme TabauUIl UK TUarpamM.

B IIpumepHoii paboueii mporpamme mpeaycMOoTpeHo GOpMUPOBAHUE MPOTEIEBTUYECKUX
anreOpanveckux IMpejacTaBieHuil. bykBa kak CHMBOJI HEKOTOPOTO YHCIIa B 3aBHUCHUMOCTH OT
MaTeMaTH4YeCKOr0 KOHTEKCTa BBOJHUTCS IOCTENEHHO. bBykBeHHas CHMBOJHMKA ILIUPOKO
HCIIOJIb3YETCSl MPEKJE BCEro IS 3alKCU OOIMX YTBEPXKJIECHUN U TpenioxeHuil, ¢hopmyl, B
YaCTHOCTH VISl BBIYUCIICHUS TEOMETPUUECKUX BEIMYHH, B KAUECTBE «3aMECTUTENS YHUCIIa.

B kypce «Marematuku» 5—6 KIacCOB TMpEJACTaBI€HA HArisgHas TEOMETpHS,
HampaBJIeHHasT Ha pa3BUTHE OOpPA3HOTO MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpPaKEHUS,
M300pa3UTEeNbHBIX YMEHHUH. JTO BaXKHBIN ATal B U3yYEHUH T€OMETPUH, KOTOPBII OCYIIECTBIISETCS
Ha HArJdsAHO-TIPAaKTUYECKOM ypOBHE, OMNHUpaeTcss Ha HarisAHO-00pa3HOe MBIIUICHHE
oOyuaronuxcs. bonblnas pojab OTBOAUTCS MPAKTUYECKON JEATEIHHOCTH, OIMbITY, SKCIIEPUMEHTY,
MoJienupoBanuto. OOyuaromuecs: 3HaKOMATCS ¢ TeOMETPUUECKUMU (GUTypaMH Ha MJIOCKOCTU U B
MIPOCTPAHCTBE, C UX MPOCTEUITUMH KOH(PHUTypallMsIMU, ydaTcss n300pakaTh UX HA HEIMHOBAaHHOU
U KIeTyaTod Oymare, paccMaTpuBalOT HMX IpoOCTellIne CBOMCTBa. B mporecce u3yuyeHus
HAarJIITHOW TEOMETPUM 3HaHWs, TOJY4YeHHbIE OOyYaroIlMMHCS B HAYalbHOW IIKOIE,
CHCTEMaTH3UPYIOTCS U PACIIUPSIIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo ydeOHOMY IuUlaHy B 5—6 Kiaccax H3y4aeTcsl MHTETPHUPOBAHHBIA MpeaMET
«MatemaTuka», KOTOPBI BKJIIOYACT apu(pMeTHUecKuil MaTepuan ¥ HarjsJHyl0 T'€OMETpHIO, a
TaKKe MPOMNEIEBTUUECKUE CBEICHHUS W3 anreOpbl, SJIEMEHTHl JIOTUKM M Hadaja OMHCaTebHOU
CTaTUCTUKH.



VY4eOHbli M1aH HA W3yYeHHE MAaTeMaTHUKU B 5—06 Kilaccax OTBOJMT HE MeHee 5 yueOHBIX
9YacoB B HEJIEIIO B TEUCHHE KaXI0T0 roja o0ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA (IIO TOIAM OBYYEHUA)

5 KVIACC

Hamypanvuovie uucna u nynp

Harypanbnoe uucno. Psn Harypanbnbix uncen. Yucno 0. M3o00paxkenue HaTypabHBIX
qycelsl TOYKaMy Ha KOOPAUHATHOW (YMCIIOBOM) IPSIMOH.

[lo3unmonHast cucremMa cuucieHus. Pumckas mymepayus Kak npumep Heno3suyuoHHou
cucmemvl cuucnenusnt. JleciTnaHas cucteMa CUMCIICHUSL.

CpaBHeHHE HaTypalbHBIX YHCEJN, CPaBHEHHE HATypalbHbIX 4Hcend ¢ HylaéM. CrnocoObl
cpaBHeHUsI. OKpyTJIeHHE HaTypalbHBIX YUCEIL.

CnoxxeHue HaTypajbHBIX YHCEN; CBOICTBO HYJS NpU CIOKEHMU. BplunTaHue Kak
JeicTBre, 00paTHOE CIOXKEHUIO. Y MHOKEHHE HAaTypaJIbHbIX YHMCENl; CBOMCTBA HYJSI U €JUHUIIBI
pu yMHOKeHuu. [lenenune kak aeicTBre, o0patHoe yMHOXKeHHI0. KOMITIOHEHTHI IeHCTBUH, CBSI3b
Mexay Humu. IIpoBepka pesynbraTa apudmernyeckoro aeWctBusa. IlepemecturenbHoe u
COUeTaTeIbHOE CBOICTBA (3aKOHBI) CIOXKEHHUS U YMHOXKEHUS, pacnpeoerumenbHoe C80UCMB0
(3aKOH) YMHOMCEHUS.

Ucnonb3oBanue OykB [Uisi 0003HAYEHHS] HEM3BECTHOTO KOMIIOHEHTAa W 3allUCH CBOMCTB
apuMETUYECKUX JCHCTBUMN.

Jenumenu u kpammuvle yucaa, pa3iokKeHue Ha MHOXKUTENH. [IpocTbie U cOCTaBHBIE YUCIA.
Ilpusznaku oenumocmu na 2, 5, 10, 3, 9. Jlenenne ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJbHbIM [OKa3aTelaeM. 3aluCh 4YHMCIAa B BHJIE CYMMBbI pa3psIHBIX
CllaraeMbIX.

UucnoBoe BblpakeHHe. BpluncieHne 3HAYEHUN YHUCIOBBIX BBIPAKEHHM; TOPSIIOK
BBIIIOJHEHUST  AeWcTBUU. lcnonp30BaHME TpPU  BBIYHUCICHUAX MEPEMECTUTENBHOIO U
COYETATENFHOTO CBOMCTB (3aKOHOB) CIOXKEHUS M YMHOXKEHHUSI, pacnpeoeiumenbHo20 c8olucmea
VMHONCEHUSL.

Apoou

[IpencraBnenue o qpodu Kak criocode 3anucu 4actu BenYUHbl. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHbIE U HENMpaBUWIbHBIE 1podH. CMenanHas qpoob; MpeCcTaBlieHne CMEIIaHHON Jpoodu B
BUJIE HENPAaBWIBHOM JApOoOM U BbIAEICHHE IEJOW YacTH YMciIa M3 HEMpaBHIBHOM apoOwu.
N3o6paxenue npodeit ToukamMu Ha YMCIOBOM npsiMoii. OCHOBHOE cBOWCTBO ipobu. Cokpaujenue
opobeii. IIpusedenue opobu xk nosomy 3Hamernamenio. CpaBHeHHEe ApoOeit.

CrnoxeHue W BbIUMTAHHE OpoOeil. YMHOXKEHHE U JielieHne ApoOeii; B3auMHO-00paTHBIE
npobu. Haxoowcoenue uacmu yenozo u yenio2o no e2o 4acmu.

Jecstuunas 3anuck npobeil. [Ipeacrapnenue necsTHaHOM ApoOU B BUAE OOBIKHOBEHHOM.
N300parkeHne AeCATHUYHBIX ApoOel TOUYKaMU Ha 4YuCiIoBOW MpsiMoi. CpaBHEHHE JECITUYHBIX
TpoOei.

Apudmernueckue 1ecTBUS C JECATUUHBIMU ApoOsIMU. Okpyenenue decamuunvlx Opooell.

Pelenue TeKCTOBBIX 32124

Perienne TEKCTOBBIX 3a/1a4 apU(PMETUUECKUM CHOCOOOM. Peuienue no2uueckux 3aoad.
Pewenue 3a0au nepebopom 6cex 603modicHbIX 8apuanmos. VICTIONb30BaHKE TPU PEIICHUU 33124
TaOIUI] U CXEM.

Pemenue 3anay, copepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUNUHBL: CKOPOCTh, BpEMS,
paccTosiHUE; II€HA, KOJMWYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpeHUus: Macchl, 00bEMa, ILIEHBI;
paccTosiHusA, BpEMEHH, CKOPOCTH. CBSA3b MEXAY €ANHULIAMU U3MEPEHUS KaK10M BETUYHMHBI.

Perienne OCHOBHBIX 337124 Ha APOOH.

[IpencraBnenue AaHHBIX B BUJIE TAOJIUI, CTOIOYATHIX AUATPAMM.

! 3[[601) " 1aJic€ KypCuBOM 0003HaYCHEI TCMbI, U3YUCHUC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTCIIbLHOM ILIAHC.
Heﬂaror CaAMOCTOATCIBHO OIIPCACIIACT o0BeM HU3y4JacMoro MarepuaJia.



Harasanasi reomerpust

Harnsaneie npeacraBienus o Gurypax Ha IiOCKOCTH: TOUKA, PpsiMasi, OTPE30K, JIy4, YTOJl,
JIOMaHasi, MHOT'OYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroil. IIpsMOH, OCTpbId, TylOM U pa3BEPHYyTHIE
YTIIBL.

JnmuHa OTpe3Ka, METpUYEeCKHe eIWHWLBI JUIMHBL. JlTuHA JIOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. VI3MepeHne 1 MoCTpOeHUE YIIIOB € IIOMOIIBIO TPAHCIOPTHPA.

Harnsmasie npencrasieHus o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; TIPSIMOYTOJIbHUK,
KBaJ[paT; TPEYTOJIBHHK, O paseHcmeae (hueyp.

N3ob6paxenue puryp, B TOM duciie Ha Kietdatoi oymare. Ilocmpoenue kongpueypayuil uz
yacmetl nPSAMOU, OKPYHCHOCIU HA HETUHOBAHHOU U Kiemuamoti Oymaee. VIcTionb30BaHNE CBONCTB
CTOPOH H YTJIOB IPSIMOYTOJIEHUKA, KB/IpaTa.

[Tnomaae MpAMOYTOIFHIKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX M3 MPSIMOYTOJIEHUKOB, B
TOM YHcie Guryp, n300paKEHHBIX Ha KileTyaTol Oymare. EQUHUIBI H3MepeHUs TIT0MIA 1.

Haenaonvie npedcmasnenuss o0  npocmpancmeenHvlx — Queypax:  NpsAMOY2OnbHbIl
napannenrenuned, Kyo, MHO202panHuKku. H306padicenue npocmeuuux — MHO202PAHHUKOS.
Pazeépmru kyba u napannenenuneda. Cozdanue mooenel MHO20CPAHHUKOS (u3 Oymaeu,
NpPOBOJIOKU, NIACMUIUHA U OP.).

06vém npsamoyeonvHo2o napaiieirenunedd, Kyoa. Eounuyvl usmepenus oovéma.

6 KJIACC

Hamypanvnsie uucna

ApudmeTrdeckne JIEHCTBUS ¢ MHOTO3HAYHBIMH HATYPAaTbHBIMH YHCIaMH. UHMCIIOBBIC
BBIPAKEHUS, MOPSAJIOK JAEUCTBUMN, MCIONB30BaHUE CKOOOK. Vcmosb30BaHME MPHU BBIUMCICHHSIX
MEPEMECTUTEIHHOIO U COUYETATEIBHOIO CBOMCTB CIIOKEHHSI 1 YMHOXKEHUS, pACHPEOenumenbHO20
ceoticmaa ymHoxcenus:. OKpyTieHNe HaTypaibHbIX YHCEIL.

Jlenutenun W KpaTHBIE YHUCIA;, HAUOOIbWUL 0Owull Oeiumenb U HAUMeHbuiee 0Owee
Kpamuoe. [lenumocms cymmol u npouszsedenust. Jlenenre ¢ 0CTaTKOM.

/lpoou

OObIkHOBEHHAasi poOb, OCHOBHOE CBOWMCTBO JApoOu, cokpaieHue apodei. CpaBHeHHE U
yrnopsigounBanue apobeid. Pemenue 3amad Ha HaXOXKJIEHUE YAcTHU OT LIEJIOr0 M IEJNOro IO €ro
yactu. J[poOHoe umcio kak pesynbTaT neneHus. [IpencraBieHue aecaTUYHOW JpoOM B BHIE
OOBIKHOBEHHOH JIpOOM ¥ BO3MOXKHOCTh MPEJICTaBICHUS] OOBIKHOBEHHOM Jpobu B BHUIE
necsiTuuHOM. JlecaTuuHble qpodu U MeTpudeckas cuctema mep. ApudmeTrnueckue IEHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHne B JaHHOM OTHouleHUH. Macwma6, nponopuus. [IpumeHenue
MIPOTIOPLIUIA IPH PEILICHUH 3a]au.

[TonsTue nponeHTa. Beiuncienne nporeHTa OT BEIMYUHBI U BETUYHUHBI 10 €€ MPOLIEHTY.
BripaskeHue mpoLeHTOB AECATUYHBIMU IpoOsmu. Pemienue 3amad Ha MpoueHTHl. BeipakeHue
OTHOIICHUS BETUYHH B MTPOLIEHTAX.

Ilonoscumenvuovie u ompuyamenvHovie Yucia

[NonoxwurensHbIe U OTpULIATENbHBIE Yncna. Llenbie uncna. Modyns uucna, ceomempuueckas
unmepnpemayusi Mooy uucna. V300pakeHue ducesl Ha KOOPAMHATHOW mpsMol. Yucnoswie
NPOMENCYMKU.

CpaBuenue yncen. ApudmeTndeckue IeHCTBUS C MOMOKUTEIHBIMUA U OTPULIATEIHHBIMU
YHCIIaMHU.

[IpsmoyronpHas cucTeMa KOOpAWHAT Ha TIOCKOCTH. KOOpAMHATHI TOYKHM HA TUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Todek U GUryp Ha KOOPAUHATHOU MIOCKOCTH.

bykeennvie svipasrxcenusn

[Ipumenenne OyKB /Ui 3aITMCH MAaTEeMAaTUYECKUX BBIPKEHUH U Mpeiokennii. CBoHcTBa
apudmeTnuecKkux NEUCTBHUIA. DByKeeHHble 8bIpadiCeHUsi U YUCI08ble NOOCMAHO6KU. ByKBEeHHBIE
paBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KoMmmoHeHTa. Dopmynbl; (GopMylbl MEepuUMeTpa u
IUIOIAIA MIPSMOYTOJIBHHKA, KBAApaTa, 00béma napaiieienunedd u Kyoa.

Pewienue mexcmoguix 3a0ay

Pemenune TeKCTOBBIX 3aiay apuPMETHUECKUM CIocoOoM. Peutenue nozuueckux 3adau.



Pewenue 3a0au nepebopom 6cex 603MOHCHBIX BAPUAHMOE.

Pemienue 3aay, cofeprkamux 3aBUICUMOCTH, CBA3BIBAIOIINX BETMYUHBI: CKOPOCTb, BPEMH,
paccrosiHUe; II€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOIUTEIHHOCTb, BpeMs, 00BEM pabOTHI.
EnuHunel u3MepeHus: Macchbl, CTOUMOCTH; PACCTOSHHS, BPEMEHH, CKOpocTU. CBS3b MEXIY
SIMHUIIAMH U3MEPEHUS KaXKI0H BEIIMUNHBL

Pemenne 3amad, CBS3aHHBIX C OTHONIEGHHEM, IPOMOPIMOHAIBHOCTHIO BEIMYHH,
MPOIEHTaMU; pEIIeHNE OCHOBHBIX 3a/1a4 Ha IpOOU U TIPOLICHTHI.

Oyenka u npukuoxa, oxpyanenue pesyibmamd.

Cocmasnenue 6yKeHHbIX 8bIPANCEHULL NO YCI08UIO 3A0AYU.

[IpencraBnenne MaHHBIX C MOMOMIBIO TaOmui U auarpamM. CrtonOyarble AuarpamMebl:
YTCHHE U TTOCTpOoeHUE. UTeHHE KPYTOBBIX JUArPAMM.

Haznaonan zeomempus

Harnsaneie npeacraBienus o Gurypax Ha INIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, JIy4, YTOJI,
JIOMaHast, MHOTOYT'OJIbHUK, YeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

Bzaumnoe pacnonosicenue 08yx npamvix Ha niockocmu, napaiiienvhvie NpaMble,
nepneHouKyiapHvie npsamvle. VI3MepeHne pacCTOSHUI: MEXIY ABYMsI TOYKaMH, OT TOYKH [0
MpSIMO¥; JUTHHA MapIIpyTa Ha KBaJpaTHOH CeTKe.

W3mepeHne W TOCTPOCHHE YIIIOB C MOMOIIBIO TPAHCIOPTHPA. BUIBI TPEyroinbHUKOB:
OCTPOYTOJIbHBIN, TMPSAMOYTOJIbHBIM, TYMOYrOJIbHBIN; pPaBHOOEIPEHHBINH, pPaBHOCTOPOHHUM.
YeThIpEXYToJIbHUK, MPUMEPHI YeThIPEXYTOJLHUKOB. [IpSIMOYTONBHHK, KBAPAT: WCITOJIE30BAHHE
CBOWCTB CTOPOH, YIJIOB, AMaroHaiei. M3zoopadicenue ceomempuueckux Queyp Ha HelTuHOBAHHOU
Oymaze ¢ UCNONB308AHUEM YUPKYVIA, JUHENKU, YeonvbHuka, mpancnopmupa. IloctpoeHus Ha
KJIeTyaToi Oymare.

[Tepumerp MHOroyronpHuka. [TousTHe muomany GUrypsl; eTMHULBI ©3MEPEHHUS LTOIIAIN.
[TpubmmkEénHOe U3MepeHue mioaay GUryp, B TOM YMCiie Ha KBaJpaTHOU ceTke. [lpubauscénuoe
usmepenue ONUHbl OKPYHCHOCIU, NA0WAOU Kpyeaa.

Cummempus: yewmpanvHas, ocesas U 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Hazenaonvie npeocmasnenus o npocmpancmeeHuvlX @ueypax: napaiieienuneo, Ko,
npuzMa, nUpamuoa, KOHyc, yuiuHop, wap u cgepa. Mzobpasicenue npocmpancmeenuvix gueyp.
Ilpumepvr  pazeépmok  mHococpaHHuxos, yurunopa u  KoHyca. Cozdanue  mooeneu
NPOCMPAHCMBEHHBIX hucyp (U3 Oymaeu, NPoBoIOKU, NAACMUIUHA U OP.).

Ilousmue 00véma;  edunuyvl uszmepenuss o06véma. OOBVEM  NPAMOY20IbHOCO
napannenenuneoa, Kyoa.

ATAIITUPOBAHHAA PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJII'EBPA». 7-9 KIIACCbI

e n3ydyenust yuedGHOI0 Kypca

Anrebpa sBIS€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOHM IIKOJIBI: OHA OOecreYuBaeT
U3yYEHHUE JIPYruX AUCLUIUIMH, KaK €CTECTBEHHOHAYYHOI'0, TaK M T'yMAaHUTApHOIO IMKIIOB, €€
OCBOCHHME HEOOXOJIUMO JJIs MPOAOIKEHHsI 00pa30BaHUS U B MOBCEIHEBHOU XKH3HU. Pa3Burtue y
o0yyaromuxcs Hay4YHbIX IpeJCTaBICHUN 0 MIPOUCXOXKIACHUU
U CYIIHOCTH aireOpandeckux abCTpakuui, crnocole OTpakeHHsi MaTeMaTH4ecKOW HayKoM
SBJICHUH M MPOLECCOB B MPUPOAE U OOIIECTBE, POJIM MAaTEMAaTUYECKOTO MOJECITUPOBAHHS B
HAay4YHOM IO3HAHUU U B MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHMIO HAYUYHOI'O MUPOBO33PEHUS U
Ka4eCcTB MBIIJICHNS, HEOOXOAMMBIX IS aJalTallid B COBPEMEHHOM IU(POBOM OOIIECTBE.
W3ydenue anreOpbl €CTECTBEHHBIM 00Opa3oM oOecreyuBaeT pa3BUTHE YMEHHsS HaOJoJaTh,
CpaBHUBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH
apryMeHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBHS M BBIBOJbI, (DOPMYITUPOBATH YTBEPKIACHUS.
OcBoenue Kypca anredpsl 00ecreqnBaeT pa3BUTHE JJOTHUECKOTO MBIIUICHUS 00YYalOUINXCsl: OHU
UCTOJNB3YIOT JEAYKTUBHbIE W HWHIYKTHUBHBIE PacCyKICHUs, O0OOILIEHHE W KOHKPETH3alHIO,
abctparupoBanue u aHanoruto. OOyueHuwe anredpe NpeAroNaraeT 3HAYUTEIbHBIM 00BEM



CaMOCTOSITENIFHOW JIEATEIbHOCTH O0YYaroIIUXCs, MOATOMY CaMOCTOATEIIFHOE pELIeHHEe 3a7ad
€CTECTBEHHBIM 00Pa30M SIBIIICTCS pealn3alueil e TeIbHOCTHOTO MIPUHIIUITA O0YICHUS.

B cTpykType mporpaMMel yaeOHOTO Kypca « Anredpay OCHOBHOM MIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEP)KATEIBHO-METONYECKHE JIMHUU: «YUKcha U BRIYHCICHUND; «Anredpandeckue
BBIpAXKECHU»; «YPaBHEHUs U HEpaBeHCTBay»; «DPyHkuum». Kaxnas u3 3TUX comepkKaTelnbHO-
METOAMYECKUX JIMHUN pa3BUBACTCS Ha MPOTSDKEHUM TPEX JIET M3YyUEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasch U B3aUMOJICHCTBYS C JAPYTMMH €ro JHUHHSAMHU. B xone u3ydenus kypca
00yYaroIIMMCsl IPUXOAUTCS JIOTHYECKH PACcCyKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSA3M ¢ ATUM 11€7eco00pa3Ho BKIIOUUTH B MPOrpaMMy HEKOTOpPHIE OCHOBBI JIOTHUKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC PA3/eNIbl MATEMATUYECKOT0 00pa30BaHUs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YyYaIOIIMMHUCSA OCHOB YHMBEPCATbHOI'O MaTeMaTUUYECKOI0O si3bIka. TakuMm obpazom,
MOXHO YTBEPXKJIaTh, UYTO COJEPKATEIHHOM M CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Amnredpay
SIBJISIETCS] €0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUU «YWcClia ¥ BBIYUCICHHUS» CIIY)KUT OCHOBOW IS JalbHEUIIEro
M3yUYEHUS MaTeMaTHKH, CIOCOOCTBYET DPA3BUTHUIO Y OOYYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(hOpMHUPOBAHUIO YMEHHS TIOJIB30BAThCSl AITOPUTMAMHM, & TaKKe MPHOOPETEHHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOJIUMBIX ISl TIOBCEAHEBHOM >KM3HU. Pa3BUTHE TOHSITHS O YUCJIE B OCHOBHOM
IIKOJIE CBS3aHO C pAIMOHAIBLHBIMH M HPPAIMOHAIBHBIMU YHCJIAMH, (POpMUpPOBAHUEM
MPEJICTaBICHUN O JEHCTBUTEILHOM YHCIIE. 3aBEPIIEHUE OCBOCHHS YUCIOBOM JIMHUU OTHECEHO K
cTapiieMy 3BeHYy 00IIero oopa3oBaHuUs.

Conepxanue JBYX anreOpandecKux JUHUNA — «ANTeOpandeckue BBIPAKCHHS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYHAFOIINXCSI MATEMATHIECKOTO
anmnapara, He0OXOAUMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTHKU, CMEKHBIX IIPEIMETOB U MPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOW IKOJe Yy4eOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHaTIbHBIX BhIpaXKEHHU. Anredpa NEMOHCTPUpPYET 3HAUCHHE MAaTEeMaTHKU Kak s3bIKa s
MOCTPOEHUSI MAaTEMATHYECKUX MOJENEH, OMUCaHusl MPOIECCOB U SIBJICHUN peajbHOro mupa. B
3a/1auu 00y4yeHHs aredpe BXOIAT TaKkKe JanbHeiiee pa3BUTHE alrOPUTMHUECKOTO MBILIUICHHUS,
HE0OXOMMOro, B YaCTHOCTH, JJIsl OCBOEHHUS Kypca MH(GOpPMATUKU, U OBJIAJICHHE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuit. [I[peoOpa3oBanue CUMBOIBHBIX (OPM BHOCUT CBOM crielupuuecKuit
BKJIaJ] B pPa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPUYECTBY.

Copmepxxanne  (QpyHKUHOHAJIbHO-TpaUUECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHE
UIKOJIbHUKaMH 3HaHUN O QYHKIMSIX KaK BaXKHEHIEHl MaTeMaTH4ecKOW MOJIeNU IJIsl ONUCaHUs U
HCCIIeIOBaHMs pa3HO-00pa3HbIX MPOLIECCOB U SBICHUI B Mpupoze U odmiecTBe. M3yuenue atoro
Marepuaga CHOCOOCTBYET pAa3BUTHUIO Yy OOYYalOIIMXCS YMEHHs HCIOJIb30BaTh pPa3IUyHbIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMaTHKU — CIIOBECHBIE, CUMBOJIMYECKHE, rpaduuecKue,
BHOCHT BKJIaJl B )OpPMUPOBAHUE MPEJCTABICHUI O POJIM MATEMATUKH B PA3BUTUU [IUBIIIM3ALUU U
KYJBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yuyeOHOMY IUIaHy B 79 Kilaccax u3ydaercs yueOHbIH Kypc «Anredpa, KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE paslenbl cojepkaHus: «Yucna W BBIYHUCICHUSY,
«AnredpanuecKue BBIPAKEHUS», « Y paBHEHHUS U HEPABEHCTBAY, «DYHKLIUN.

VYuebHblil n1aH Ha U3ydeHue anredpsl B 7-9 kinaccax OTBOAMUT He MeHee 3 yueOHBIX 4acoB
B HEJENII0 B TEUEHHE KaXJIOro roja oOydeHus, BCero 3a TpH roja odydeHuss — He meHee 306
yUeOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA (I1O TOAAM OBYYEHUA)

7 KJIACC

Yucna u eviuucnenus

PanuonajabHbIE UHCcIa

JlpoOu OOBIKHOBEHHBIE M JAECATHUYHBIC, MEPEXOA OT OAHOW (opMbl 3ammcu aApodel K
npyroii. IloHsTHE pallMOHANIBHOrO YHCia, 3aUCh, CPABHEHHE, YIOPSIOYMBAHUE PALMOHATIBHBIX



yrcen. ApudmMeTrnueckue ASHCTBHS ¢ palMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha ApoOu.

Crenenb ¢ HaTypaJbHBIM I10Ka3aTEJIEM: OIpENEICHUE, NPeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE ONPEEICHUs, 3aIMCh OOBIINX YUCETL.

[IpoueHTsl, 3anKch NPOLIEHTOB B BUJE ApoOU U ApoOU B BUE MPOLEHTOB. Tpu OCHOBHbBIE
3a/1a4uM Ha IIPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEaJIbHON IPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYpPaJIbHbIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TpsMasi B 0OpaTHas MPOIOPIHOHAIBHOCTH.

Anzedpauueckue eviparicenus

[TepemenHbIC, YMCTOBOE 3HAYECHHE BBIPAKECHUS C NEpPEeMEHHOM. JlomyCTUMbIEe 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHe 3aBUCUMOCTH MEXIy BEITMYMHAMU B BUJE GopMyIibl. Beruncnenus
o ¢opmysiam.

[Ipeobpa3zoBaHne OyKBEHHBIX BBIPQKEHUH, TOXKIECTBEHHO PaBHbIE BBIpaXKEHUs, MpaBUiIa
peoOpa3zoBaHus CyMM U MPOU3BEJICHUN, PaBUiIa PACKPhITUS CKOOOK M MPUBEICHMS MOJAO0OHBIX
CllaraeMblX.

CBoiicTBa CTENEHH ¢ HATYpPaJIbHBIM I1OKa3aTeeM.

OpnounieHsl 1 MHOTOWIEHBl. CTeneHb MHOrouwleHa. CiloxeHue, BBIYUTaHHE, YMHOKEHUE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
dopmya pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOUJIEHOB HA MHOKHUTEIH.

Ypasnenusn

VYpaBHeHHEe, KOPEHb YpaBHEHUS, NMpaBUiIa IpeoOpa3oBaHusl ypaBHEHUS, paBHOCUIBLHOCTh
YpaBHEHHUH.

JIuHeitHOe ypaBHEHME C OJHOW MEPEMEHHOM, YHMCIO KOpPHEW JMHEHWHOIro ypaBHEHHS,
pelleHre JUHEHHBIX ypaBHeHHU. CocTaBjieHHME ypaBHEHHH IO YCIOBHIO 3ajadyu. Perienue
TEKCTOBBIX 33]1a4 C [IOMOIIbIO YPABHEHUM.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagux?®. CucreMa ABYX JTMHEHHBIX
ypaBHEHUH C JIByMsl NepeMEHHbIMH. PellleHne cucteM ypaBHEHHUIl CIOCOOOM IOJACTaHOBKU.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € MOMOIIBK CUCTEM YPaBHEHUI.

Koopounamut u cpagpuxu. @ynxkyuu

Koopaunara touku Ha npsmoin. HYucioBele NpOMexXyTKU. PaccrosiHue MexIy ABYMs
TOYKAMHU KOOPAMHATHOW MPSIMOIA.

[IpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AOcrucca U opauHaTa TOYKH Ha
KOOpJMHATHON TuiockocTu. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. YreHue rpadukos
peanbHbIX 3aBUCUMOCTEH.

[Noustre Gynxumu. ['paduk dynkipm. CoiictBa pyHkimid. Jlunelinas pynkuus, e€ rpaduxk.
I'paduk dpyukuu y = kX + b. I'paguueckoe pewenue nunetinwlx ypagHenuti u cucmem JTUHEUHbLX
VpagHeHul.

8 KJIACC

Yucna u éviuucnenus

KBangpatHblit KopeHb W3 uucna. Ilouamue o6 uppayuonanvhom uucie. [ecamuumnvie
npubaudcenus uppayuonanvhvix yucen. CBoiicTBa apuMeTHUEeCKUX KBaJPaTHBIX KOpHEH U UX
IIPUMEHEHHE K NMPeoOpa30BaHMIO YMCIIOBBIX BBIPRXKEHUN W BBIYMUCICHUSAM. /[leticmeumenvHuvle
uucaa.

CreneHs ¢ 1eTbIM MOKazaTesneM 1 e€ cBoiicTBa. CTaHIapTHas 3alKch Yucia.

Anzebpauueckue vlparcenusn

KBanpaTHblil TpéXuiieH; pa3okKeHne KBaAPaTHOTO TPEXUIICHA HA MHOXKUTEIH.

Anrebpanueckast apoOb. OcCHOBHOE CBOWCTBO anredpanueckoi apodu. CroxeHue,
BbIUMTaHHE, YMHOXKEHHUE, JeJeHue anredpandeckux ApoOeil. PanmoHanbHble BBIpaXEHUS U UX
npeoOpa3oBaHue.

Ypasuenusn u nepasencmea

2 3[[601) " 1aJic€ KypCuBOM 0003HaYCHEI TEMbI, U3YUYCHHUEC KOTOPBIX TPOBOAUTCA B O3HAKOMHUTCIIbHOM ILIAaHC.
Heﬂaror CaAMOCTOATCIBHO OIIPCACIIACT o0BeM HU3y4JacMoro MarepuaJia.



KBanpatnoe ypaBHenue, (opMmyna KOpHEH KBaapaTHOro ypaBHEHUs. Ieopema Buema.
Pentennie ypaBHEHWIi, CBOASAIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [Ipocreiimme apoOHO-
palMOHAJIbHBIE YPAaBHEHUSL.

I'paghuueckan unmepnpemayus ypagHenui ¢ 08yMsa NepemMeHHbIMU U CUCHEM JIUHEUHbIX
ypashenuii ¢ 08yms nepemennvimuy. IIpumepbl perieHns CUCTEM HETMHEWHBIX YPaBHEHUN C ABYMsSI
[IEPEMEHHbBIMHU.

Pemienne TeKCTOBBIX 3ajJ1a4 AJIreOpandecKuM CIIOCOOOM.

UucnoBsle HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHON IEPEMEHHOM.
PaBHOCUIBHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[Tonstue ¢ynkuuu. O6nacTe onpeneaeHusl ¥ MHOXKECTBO 3HaueHUM QyHKuuu. CrnocoObl
3a1anusi QyHKIIAN.

I'paduk ¢pynkuuu. Yrtenue cpoiictB QyHkuuu no e€ rpacuky. [Ipumepsl rpadukos
(GYHKIUHI, OTpaXKarOUINX pealbHbIe MPOLIECCHI.

@DYHKIMH, ONUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX

rpapuku. @ynxumny = X2,y = X3,y = /x, Y =§. I'paguueckoe pewenue ypasnenuii u cucmem

VPaBHEeHUU.

9 KJIACC

Yucna u évluucnenus

JlelicTBUTEIbHBIE YK CIA

PanmionaneHbIe YUCa, UppayuoHaivHble YUCIa, KOHEUHble U OeCKOHeuHble 0ecAmuiHble
opodu. Muooicecmso OeticmeumenvbHulX yucel, Oelucmeumenbhbvle 4UCia KAk 0OecKOHeuHbvle
odecsamuynvie  Opodu. Bzaummo oomosmaunoe coomeemcmeue  MedHcOy — MHONCECNEOM
0elicmeumenbHblX Yucesl U KOOPOUHAMHOU NPAMOIL.

Cpasnenue OelicmeumenvbHulX Yucen, apu@memudeckue 0eucmeus ¢ 0etcmeumelbHbIMU
yuciamu.

HN3mepenusi, npudJInMKeHN s, OLEHKH

Pa3Meprsl 00BEKTOB OKpYXaloIIEro MUpa, JIUTEIHHOCTh IPOIIECCOB B OKPYKAIOIIEM
MHUpE.

[IpubmmkEéHHOE 3HAYCHUE BEIWYWHBI, TOYHOCTH MNpUOMMKeHUs. OKpYyriIeHHE YHCel.
[Ipukuka u olieHKa Pe3yabTaTOB BBIUMCICHUH.

Ypasnenus u nepasencmea

YpaBHeHUs C 0IHOI epeMeHHOH

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAILUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOJAAIIMUXCA K  KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepvl peuienus ypasHeHuu mpemveli U 4emeeépmor cmeneneu
PA3NI0HCEHUCM HA MHONCUMENU.

Pemenne npoOGHO-paliMOHANBHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 adreOpanyecKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHe c IByMS TIEpEeMEHHBIMU U ero rpaduk. PemeHue cucreM IBYX JTHHEWHBIX
YpaBHEHUN C JIByMs MEpEMEHHbIMU. PellleHHe cHUCTeM JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOPO# creneHu. ['padudeckas UHTEpIpETaIis CUCTEMbl YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33/a4 alreOpandecKuM CriocoOOM.

HepaBencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreMm JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOl. KBampartneie HepaBeHcTBa. ['paduueckas wmHTEpmperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Dyukyuu



KBamparnunass (ynkuus, e€ rpaduk m cpoiictBa. IlapabGona, KOOpAWHATHI BEPITUHBI
napaboIIbl, OCh CHMMETPHUH MapadoJIbl.
'paduku GyHKIWMIL: y = kx, y = kx + b, y = X2,
k .
y = x,y = ~ ¥ UX CBOHCTBA.

Yucnoevie nocnedosamenvbHocmu

Onpenesnenue U cnocodbl 3a/1aHNS YHCJIOBBIX MOC/IE10BaTEIbLHOCTEM

[TonsiTHe YKMCIIOBOM MOCIEAOBATEIILHOCTH. 3aJaHUE MTOCTIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopMmyItoit 1 popmyIIoii N-To YIeHa.

Apupmernyeckas U reoMeTpruyecKas Nporpeccuu

Apudmernueckass W reomerpuueckas mporpeccun. DPopmyabpl  N-ro  WieHa
apu(mMeTHyecKo U reoMeTpUUECKO MpOorpeccuii, CyMMbl IIEPBBIX N YJICHOB.

H3z00pasicenue unenos apugpmemuueckou u 2eomMempuieckou npozpeccuti moukamuy Ha
KOOpOuHammuou niockocmu. Jlunetinolil u 3kcnonenyuaivHul pocm. Crodchvle npoyeHmoi.

[TPUMEPHAA PABOYAS ITIPOI'PAMMA
YYEBHOTI'O KYPCA «'EOMETPU . 7-9 KJTACCBI

esn n3yvyeHusi y4eOHOro Kypca

O6mme menu u3ydeHus ydebnoro kypca «I'eomerpus» mpencrasiensl B [IOOIT OOO.
OHHU 3aKITI0Yal0TCsI, TIPEKJIE BCETO B TOM, YTO HA ypOKaX TeOMETPHH OOYYaroIIUHCs YIUTCS
MIPOBOJIUTH JI0KA3aTENbHBIE PACCYXKACHUS, CTPOUTh JOTMYECKHE YMO3AKIIFOUEHHMs, JOKa3bIBaTh
WCTUHHBIE YTBEPKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKICHUS «OT
MIPOTUBHOT0», OTJIMYaTh CBOICTBAa OT NMPHU3HAKOB, (POpMyIHpoBaTh oOpaTHbIE yTBEpXkAeHUA. B
Oo0y4YeHUU YMEHHUIO pacCyX JaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYCHHE H3yUeHUs
T€OMETPHH, NTPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTHUYECKOM IIKOJIE.

BTtopoii nenpro n3ydeHus reOMETPUN SIBISIETCS UCIIOIb30BAHNE €€ KAK MHCTPYMEHTA IIPU
pEeLIeHUHN KaK MaTeEMaTH4YEeCKUX, TaK U IPAKTUYECKUX 3a/]1a4, BCTPEYAIOLUXCS B PEaJIbHOM KU3HHU.
DTOMYy COOTBETCTBYET BTOpasi, BHIUMCINUTEIbHAS JINHUS B U3yYEHUH T€OMETpUU B Iikose. Jlis
3TOr0 YYMTENI0 PEKOMEHIyeTcs MOoAOUpaTh 3aJayd IPAKTHUYECKOTO Xapakrepa i
paccMaTpuBaeMbIX TE€M, YYHTh OOYYalOUIMXCA CTPOUTh MaTeMaTHMYECKHWE MOJENU pealbHbIX
KU3HEHHBIX CHUTyaluid, MPOBOJUTH BBIUYMCICHUS U OLIEHMBATh aJCKBATHOCTh IOJYYEHHOIO
pesynprata. KpaliHe BaXHO MNOJYEPKUBATH CBSI3M TE€OMETPUM C JAPYTMMH IPEIMETAMH,
MOTHBUPOBAaTh  HCIOJIB30BATh  OMpPENEICHUS TeOMETpUYeCKMX (QUryp ¢  IOHATHUH,
J€MOHCTPHUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUI B (U3MKE U TEXHUKE. DTHU CBA3U Haubolee
SIpPKO BUJHBI B TeMaX «BekTopb1», « TpuroHoMeTpuueckue COOTHOLEHUs», «MeToa KOOpInHAT»
u «Teopema I[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueObHOMY mIaHy B 7-9 kiaccax u3ydaercst yueOHbIM kypc «['eomerpus»,
KOTOPBIN BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3zeibl coxepxkanus: «['eomerpuueckue GUrypsl u
UX CBOMCTBa», «M3MepeHre TeOMETPUYECKUX BEINYUHY, a TAKXKeE «/lekapTOBbI -KOOpAWHATEI Ha
IUIOCKOCTHY, «BekTopby, «JIBmwkenus miaockoctn» u «IIpeobpazoBanus nogoous».

VYueOHbIi MIaH npegycMaTpuBaeT U3yueHHe TeOMEeTpUM Ha 0a30BOM YpOBHE, UCXOJS U3
He MeHee 68 yueOHBIX YacoB B yueOHOM I'0/ly, BCETo 3a TpH rojia o0yuyeHus — He MmeHee 204 4acos.

COAEPXAHUE YUEBHOI'O KYPCA (I1O0 TOAAM OBYYEHUA)

7 KJIIACC

HavanbHele nonsatus reomerpuu. Touka, mpsimasi, OTpPE30K, JIyd. Yroid. Buasl yrios.
Beprukanbuele U CMexHBIE yIubl.  buccekrpuca yrima. JlomaHas, MHOIOYTOJbHUK.
[TapamiensHOCT ¥ NEPIEHAUKYIIIPHOCTD IIPSIMBIX.



Cummempuunvie guaypvl. Ochosnvie ceoticméa oceeou  cummempuu®.  TIpumeps

CUMMETPHUHU B OKPY’KAIOLIEM MUDE.

OchogHble NOCMPOeHUs: C NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronsauk. BeicoTa, Menmana, OuccekTpuca, UX CBOWCTBa. PaBHOOEIpEeHHBIH U
PaBHOCTOPOHHHM TPEYTOIbHUKNA. HepaBeHCTBO TPEeyrojbHUKA.

CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa U IpU3HAKK NapauieldbHbIX NpsAMbIX. CymMMa yriloB TpeyroybHUKa. BHelHue
YTJIBI TPEYTOJIbHUKA.

[IpssmoyronpHblil TpeyroabHUK. CBOMCTBO MeOuaHbl MPSIMOYI'OJBHOTO TPEYroJIbHUKA,
NpOBEAEHHOW K rumoreHys3e. I[Ipu3Haku paBeHCTBA MNPSAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssMoyroabpHBIN TPEyTroNbHUK C yrioM B 30°.

HepaBeHcTBa B TECOMETPHH: HEPABEHCMBO MPey20ibHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 0OJIbILEM yIJIe U OOJBIIEH CTOPOHE TPEyTroybHUKA. [lepneHuKysp U HaKIIOHHAs.

I'eomempuueckoe mecmo mouex. bUCCEKTpHCA yriaa U CEPEIUHHBIM MEPHNEHAUKYISAP K
OTPE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOpAa M JuUaMeTp, HUX CBOWCTBA. B3anmMHOe pacrnosiaoxeHue
OKPY’KHOCTH U npsaMoit. KacaTenbHas u cexymas Kk okpy>kHOCTH. OKpYy>KHOCTb, BIIMCAHHAS B YTOJL.
Bnucannas n onvcaHHas OKPYKHOCTH TPEYTOJbHUKA.

8 KUIACC

UYersipéxyronbauku. [lapamienorpaMm, ero mpusHaku U cBoWcTBAa. YacTHeIE Ciryyan
napajuieJIorpaMMoB  (MPSIMOYTOJILHUK, pOMO, KBaapaT), UX NMPU3HAKKW M CBOMCTBA. Tpamenus,
paBHOOOKas Tparenus, e€ cBolcTBa U npu3Haku. [IpsmoyronpHas Tpanemnus.

Memoo yosoenus meouanwl. Llenmpanvras cummempust.

Teopema @aneca u meopema o nNpPoNnopyuoHanbHulx ompeskax. CpenHue ITUHUU
TpeyrojbHUKa U Tpaneuuu. Llenmp macc mpey20nvHuKa.

Ilooobue mpeyzonvruxos, koagduyuenm nooobdus. Ilpuznaxu nooodus mpeyeorbHUKoS.
[Ipumenenue mogo6ust P PEIICHUN TPAKTUUECKUX 3a/1au.

CpoiicTBa miuomajei reoMmerpuueckux uryp. @opMyiibl Ui IUIOMIAANA TPEYTOJIbHUKA,
napajuienorpamma, pom0a u tpanerui. OTHOLIEHUE TIOMIAACH MOAOOHBIX QUTYD.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemieHUH MPAKTHYSCKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yria HpsSMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAEeCTBO. TpuroHomerpuueckue GyHkiuu yrioB B 30°, 45° u 60°.

BrucanHble U LIEHTpalIbHBIE YIJIbl, YTOJ MEXAY KacaTelbHOW M XOpAOH. YTJIBI MEXIy
XOp/JaMHU U CeKylIMMU. BricanHbie U OMMCaHHbIE YeThIPEXYTONBHUKHU. B3auMHOe pacnonoskenue
IBYX OokpyxHocTel. Kacanue okpykHocteid. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0° mo 180°. OcHOBHOE TpPHUIOHOMETPUYECKOE
TOXAeCTBO. DOPMYIIbI IPUBEICHHS.

Pemenne TpeyronpHMKOB. TeopeMa KOCHMHYCOB UM TeopeMa CHHYcCOB. PerieHue
MIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nooodus. Ilodobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npouzgedenuy 0Ompe3Kos xopo, Meopembvl 0 NPOUIEEOEeHUU OMPEIKO8 CEKVUUX,
meopema o Kkeaopame KacamenbHoll.

Bekrop, anuHa (MOIyJb) BEKTOpa, COHAMNpABIEHHBIE BEKTOPBI, MPOTHBOMOJIOXKHO
HampaBJCHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu Haj
BeKTOpamMu. PaznokeHne BEeKTOpa MO JIByM HEKOJUTMHEapHBbIM BekTopaM. KoopanHaTsl BEKTOpA.

3 3[[601) " 1aJic€ KypCuBOM 0003HaYCHEI TCMbI, U3YUCHUC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTCIIbLHOM ILIAHC.
Heﬂaror CaAMOCTOATCIBHO OIIPCACIIACT o0BeM HU3y4JacMoro MarepuaJia.



CkansipHO€ IPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE /ISl HAX0XK/IEHUS JIJIMH U YIJIOB.

JlexkapToBbl KOOpJIMHATBl Ha IIJIOCKOCTU. Ypasnenus npsamoti U OKPYXHOCTU B
KOOPJMHATAX, IIEPECECUCHUE OKPYKHOCTEU U NPsAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOIBHUKH. JlJIMHA OKPY)KHOCTH. ['pagycHas u paarnaHHas Mepa yria,
BBIYMCIICHUE JUIMH OYT OKpyKHOCTeH. [nomane kpyra, cekropa, cermeHra.

Heuorcenuss  naockocmu  u - eHympenHue — cummempuu  Queyp  (anemeHmapHvle
npeocmasnenus). Ilapannenvusiii nepernoc. Illosopom.

[NPUMEPHA PABOYA ITPOITPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

esn n3yvyeHusi y4eOHOro Kypca

B coBpemMeHHOM II(PPOBOM MUPE BEPOSTHOCTD M CTATUCTHKA MTPUOOPETAIOT BCE OOIIBIIYIO
3HAYMMOCTDh, KaK C TOYKHU 3PCHHUA MPAKTUUCCKUX HpPIJ'IO)KGHHfI, TaK U UX pPOJIK B 06pa3013aH1/11/1.
Ka>1<)11)1171 YCIIOBEK IMOCTOAHHO ITPUHUMACT PCHICHNA Ha OCHOBC MMCIOIIUXCA Y HETO TaHHBIX. A JJIA
000CHOBAaHHOTO MNPpUHATHA PCIICHUA B YCIOBUAX HCEAOCTATKA HIIN N30BITKA I/IHCbOpMaI_[I/II/I
HEOOXOMMO B TOM HYHCIIE XOpOmo CGHOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MbITIUIeHHE. IMEeHHO TT03TOMY OCTpO BCTaja HE0OX0IMMOCTh CPOPMUPOBATH Y OOYHAIOIITUXCSI, B
ToM umciie obyuatomuxcs ¢ 3[IP, ¢pyHKIMOHANBHYIO IPaMOTHOCTh, BKIJIIOYAIOLIYIO B ceOd B
KaueCTBE HEOTHEMIIEMOM COCTABJISAIOIIECH YMEHUE BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(pOpMaLINIO, MPEACTaBIEHHYIO B Pa3iMYHBIX (OpMax, MOHMMATh BEPOSITHOCTHBIA XapakTep
MHOTHX peaJIbHbIX IPOLIECCOB W 3aBHUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacuérhl. 3HaKOMCTBO C OCHOBHBIMH IPUHIUIIAMHU cOOpa, aHalu3a U MPEACTAaBICHUS JaHHBIX U3
pasIUUHBIX cdep KU3HU O0IIECTBA U TOCYIapCTBA MPUOOIIAET 00yUJaIOMUXCsl K 00IMEeCTBEHHBIM
HUHTEpEcaM.

B cTpykTtype mporpammbl ydeOHOTO Kypca «BeposTHOCTh M CTATUCTHKa» OCHOBHOM
LIKOJIBI BBIICTICHBI CIIEAYIOUINE COlepKaTeNbHO-MeTonueckue JInHuu: «[IpencraBienre JaHHbIX
U omucaTelibHas CTAaTUCTHKa»; «BepoATHOCTb»; «DneMeHThl KOMOMHATOpUKWY»; «BBeneHue B
TEOpHIo rpadoBy.

Copepxxanne nmuuun «lIpeacraBneHue JaHHBIX W ONUCATENbHAS CTATHCTUKA» CIYKUT
OCHOBOI 111 POpPMHUPOBaHUS HABBIKOB pabOTHI ¢ MH(OpMALUEN: OT YTEHUS U MHTEPHpeTaluu
uHpopManuy, TMpeAcTaBIeHHOW B Talnuiax, Ha JauarpamMmmax u rpadukax g0 cOopa,
MIPEJICTaBJICHHS M aHaJIN3a JaHHBIX C UCIOJIB30BAHUEM CTATUCTUYECKUX XapAKTEPUCTUK CPEIHUX
u pacceuBaHusi. Pabortas c¢ paHHeiMH, oOyvaromuecs c¢ 3[IP yuarcs cuuThBaTH U
WHTEPIPETUPOBATh JaHHbIC, BBIABUIaTh, ApPryMEHTHPOBaTh M KPUTHUKOBATh MpOCTEHININE
TUIOTE3bl, Pa3MBIIUIATh HaJ (PAKTOpamu, BHI3BIBAIOIIMMH HW3MEHYMBOCTh, U OILICHHUBATh HX
BIIUSIHUE HA paCCMAaTPUBAEMbI€ BETUYUHBI U ITPOLIECCHI.

NuTynTuBHOE  TpeACTaBleHWE O  COy4yallHOW  W3MEHYMBOCTH,  HCCIIEJIOBaHHE
3aKOHOMEPHOCTEH M TEHACHIIUNA CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOW Il M3YyYEHHUS TEOPUHU
BeposiTHocTel. bonbmioe 3HadeHue ans oOyuwaromumxcs ¢ 3IIP 3pech MMeOT HpakTHYecKue
3aJlaHusl, B YaCTHOCTHU OIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJIEIISIMH.

[TonsiTHE BEpOSTHOCTH BBOJIUTCS Kak Mepa MpaBAONoao0usi ciaydaitHoro coobitus. [lpu
u3ydeHn#n Kypca obOydaromuecs ¢ 3[1P 3HakomsTCs ¢ MpOCTEHIIMMU METOJAaMU BBIYUCIICHUS
BEPOSITHOCTEH B CITyYalHBIX SKCIIEPUMEHTAX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU MCXOJaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, TTO3BOJISIONIMME CTaBUTh M PENIaTh OoJiee CI0XKHBIC 3a7aun. B Kypc
BXOJIIT HAYAJbHBIC MIPEJICTABICHUS O CTyYallHBIX BEIMUYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

Taxxke B pamkax 3TOro Kypca OCYIIECTBISIETCS 3HaKoMCTBO oOydwaromuxcs ¢ 3P c
MHOXXECTBAMH M OCHOBHBIMH OIEpaIUsIMU HaJ MHOXXECTBAMHU, PACCMATPUBAIOTCA MPUMEPHI
MIPUMEHEHHUSI ISl PEIISHUs 3a/1a4, a TAKXKE MCIOIb30BaHUS B APYTUX MaTeMaTHUECKUX Kypcax U
y4eOHBIX TpeaMeTax.

MecTto yuyeOHOro Kypca B y4eOHOM IJIaHe



B 7-9 kmaccax wum3yuaercs Kypc «BeposTHOCTP M CTAaTHCTHUKa», B KOTOPBIM BXOJSAT
pazznensl: «lIpencTaBienue NaHHBIX M OMUCATENbHAS CTATUCTHKA»; «BeposITHOCTDY; « DIEMEHTHI
KoMOWHATOpUKN»; «BBeneHue B Teopuro rpadoBy.

Ha u3yuyenue ganHoro Kypca oTBoAUT 1 y4eOHBIN yac B HEJENIO B TEUSCHHE KaXI0T0 rojia
oOyuenus, Bcero 102 yueGHBIX yaca.

COAEPXAHUE YUEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

7 KJIACC

[IpencraBnenne NaHHBIX B BHJE TAONHIl, auarpaMm, rpadukoB. 3aroyiHEHWE TaOIuIl,
YTEHHE U MOCTPOCHHUE quarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbiX). UTeHue rpadukoB
peanbHBIX TIporieccoB. M3BiedeHrne WHPOPMANWU W3 IUArpaMM M TaOJUI], HCIIOJIb30BAaHHUE H
WHTEPIIPETAINS TaHHBIX.

OmnucarenpHas CTaTUCTHKA: cpefHee aprupMeTHYeCKoe, MeIaHa, pa3Max, HanOoJbIlee 1
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.

Cnyuatinolil sxcnepumenm (onelm) u ciyyaiinoe codbvimue. Beposmuocms u yacmoma.
Ponv manoseposmuvix u npakmuyecku 00CmMoO8epHbIX COOLIMULL 8 npupooe u 8 obujecmae.
Monema u uzpanvhas kocmo 6 meopuu 6eposimmocmen’®.

I'pagh, sepuwuna, pebpo. Cmenenv sepuiunsvl. Qucno péoep u cymmaphas cmenenb 8epuiUH.
Ilpeocmasnenue o ceaznocmu epagha. Llenu u yuxnel. Ilymu 6 epaghax. Obx00 epagha (3uinepos
nyms). I[Ipeocmasnenue 06 opuenmuposannom epaghe. Peurenue 3adau ¢ nomowwbio epagos.

8 KVIACC

[IpencraBnenue qaHHBIX B BUAE TaOIUL, AUarpaMm, rpaguKoB.

MHOXecTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Ormepaluu HaJl MHOXKECTBAMU!
oObenuHEHWe, TepecedyeHue, pAomnonHeHne. CBoiicTBa omepanuii  HajJ  MHOXKECTBaMHU:
MepeMeCTUTENbHOE, COYeTaTeNIbHOE, paclpeAeauTeNIbHOe, BKItoueHus. lcmonb3oBaHue
rpaduueckoro npeAcTaBieHUs MHOXKECTB JJIsl ONKCAHUSl PeajbHBIX MPOILIECCOB U SIBICHUMN, MpU
pElIeHUH 3a/1ay.

Usmepenue pacceusanus oanmwix. /Jucnepcus u cmaHoapmuoe OMKIOHEHUe YUCLOBbIX
Habopos. /luazpamma pacceusarus.

DneMeHTapHbIe COOBITUS Ciy4daiiHOro ombiTa. CiydaiiHple coObiTHS. BeposTHOCTH
coObITui. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COObITHAMHU. CiryuaiiHblii BBIOOp. CBS3b
MEXIy MaJOBEPOSTHBIMU U MPAKTHUYECKHU JOCTOBEPHBIMH COOBITUSIMU B MPUPOE, OOIIEeCTBE U
HaykKe.

lepeso. Ceotlicmea Oepegbes: eOUHCMBEHHOCMb NYMU, CYWECMBO8aAHUe BUCAYell
BEPULUHDL, C8A3b MENCOY YUCTOM 8epuiut U yuciom péoep. llpasuno ymuooicenus. Pewenue 3aday
¢ nomowbio epaghos.

IIpomuseononoscuvie cobvimus. [Juacpamma Oinepa. ObveduneHue u nepeceuenue
coovimutl. Hecosmecmuvlie cobvimusa. ©Dopmyna crodxcenus eposimHocmel. YciosHas
seposimuocms. IIpasuno ymnooicenus. Hezasucumoie coovimus. Ilpeocmasnenue skcnepumenma
6 8ude oepesa. Peutenue 3a0au Ha HaxodicoeHue eposmuocmeli ¢ NOMOWbIO 0epesa CAy4atiHo20
aKchepumenma, ouazpamm Junepa.

9 KVIACC

[IpencraBnenue TaHHBIX B BUJE TaOJIUL, AUArpamm, rpaukoB, HHTEpIpPETAIHs JaHHBIX.
Urenue 1 mocTpoeHue TabNuL, TuarpaMM, rpauKkoB MO peasbHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. CoueraHuss U 4UCIO coueTaHui. Tpeyzonvnuk I[lackans.
Permienue 3a1a4 ¢ UCMoib30BaHNEM KOMOWHATOPUKH.

I'eomempuueckas eeposmuocmo. CnyuaiiHblii 66160p MOYKU U3 Pueypbl HA NIOCKOCMU, U3

4 3[[601) " 1aJic€ KypCuBOM 0003HaYCHEI TCMbI, U3YUCHUC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTCIIbLHOM ILIAHC.
Heﬂaror CaAMOCTOATCIBHO OIIPCACIIACT o0BeM HU3y4JacMoro MarepuaJia.



ompe3Ka u uz 0y2u OKPyHCHOCHU.

Wcneitanue. Yenex u Heynaya. Cepust UCIIBITaHUM 10 iepBoro ycnexa. Cepust UCTIBITAHUN
Bepnymnu. BeposiTHOCTH COOBITHI B CepUH UCTIBITAHUN bepHyIum.

CrnydaiiHas BeIMUYMHA U paclpeielieHue BepoATHOCTeH. MaTtemaTudyeckoe OxXujgaHue U
mucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKMAAHMS KAK TEOPETHUYECKOrO0 CPEIHEr0 3HAYeHUs
BEJIMYMHBL. MaTeMaTnyecKoe OKUJaHue U JUCIEPCHS CIy4alHOW BEJIUYMHBI «YHCIIO YCIEXOB B
CepUM UCHBITAaHUU bepHyIm».

[TonsTue o 3akoHe GonpIIMX yKces. M3MepeHne BeposITHOCTEN ¢ MOMOIIbIO YacToT. Ponb
Y 3HAYEHHUE 3aKOHA OOJIBIINX YUCEI B IPHPOJIE U OOIIECTRE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTEILHBIE MATEPHAJIBI

[IpoBenenne OIEHKH MOCTHIKCHHU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS Y4YEOHOTO
npeaMeTa MPOBOANUTCS B OPME TEKYIIETO B pyOeKHOTO KOHTPOJISI B BUJIE: KOHTPOJIBHBIE PaOOTHI,
CaMOCTOSITENIbHBIE PAa0OTHI, 3a4eThl, MATEeMAaTUYECKUE JUKTAHTHI, TPAKTHYECKUE padoTHI,
MUCHMEHHBII OTBET 110 MHIUBUAYAILHBIM KapTOUKaM-331aHUsM, TECTHPOBAHHUE.

s oOyuatouuxes ¢ 3I[IP Bo3MOXXHO u3MeHeHUE (QOPMYJIUPOBKH 3aJaHUl Ha
«TIOIIArOBYIO», — AJANTAIMI0 TIPEUIaraéMoro oOydYaromeMycsi TEeCTOBOTO (KOHTPOJIBHO-
OILIEHOYHOT'0) MaTepHaia: WCIOJIh30BAHWE YCTHBIX W THCBMEHHBIX HHCTPYKIIHHA, YMPOIICHUE
JUTMHHBIX CIOKHBIX (POPMYITHPOBOK MHCTPYKIIUH, pPEIICHHE C OMOpoi Ha alroput™, oOpaselr,
WCTIOJIh30BaHUE CIIPABOYHON HH(DOpMAIIHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEGHOI'O ITPEJJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAaIUsi K OOy4YeHHI0O MaTeMaTUKe U LeJeHaNpaBiIeHHOW I03HAaBATEIbHOU
NeSITeNIbHOCTH;

MOBBIIICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 JAeSITeIbHOCTb,
TpeOyoIIyI0 MaTeMaTHUYECKUX 3HaHUHN, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIOACH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTyalulo, OBbITh TOTOBBIM JEWCTBOBAaTH B
OTCYTCTBHE rapaHTUH ycIiexa;

crocobHocTh oOyuatomuxcst ¢ 3[IP k oco3HaHuio cBoMX JEPHUIMTOB U MPOSIBICHUE
CTpEeMJICHHS K UX MPEOOJICHHIO;

CHOCOOHOCTH K CAMOPa3BUTHIO, YMEHHUE CTAaBUTh IOCTHXKUMBIE L1ETIH;

yMEHHE pa3inyaTh ydeOHbIe CUTYalluU, B KOTOPBIX MOXKHO J€MCTBOBATH CAMOCTOSITENBHO,
U CUTyalluH, T/Ie CIeAyeT BOCHOJIb30BaThCS CHPAaBOYHOM HHGOpMalNUed WIH APYTUMHU
BCIIOMOTATEIbHBIMU CPEACTBAMH;

CIIOCOOHOCTH EPEHOCUTH MOTYyUYEHHBIE B X0I€ 00YUCHHSI 3HAHUS B AKTYaIbHYIO CUTYAIUIO
(TIipu peleHu  KUTEHCKUX 3a/1a4, TPEOYIOITUX MaTeMaTUUECKUX 3HAHUI );

CIIOCOOHOCTH OPUEHTUPOBATHCA B TPEOOBAHUSX U MPABUIIAX MMPOBEICHUS MPOMEKYTOUHON
Y UTOTOBOM aTTECTAllUU;

OBJIaJICHHE OCHOBaMH (PMHAHCOBOI IrPaMOTHOCTH.

METAIIPEMETHBIE PE3YJBTATbBI

Osnadenue ynugepcanibHuIMu y4eOHbIMU NO3ZHABAMETbHBIMU OCHUCMEUAMU:

yCTaHaBIUBATh TMPUYMHHO-CIEIACTBEHHBIE CBS3M B XOJI€ YCBOCHMS MaTeMaTH4E€CKOrO
MaTtepuana;

BBISIBIISITH I€(DUIIUT JAHHBIX, HEOOXOAMMBIX ISl pEIICHHUs TOCTaBICHHOM 3a/1a4H;

C TIOMOIIBIO YYUTENsI BEIOMPATh CIIOCO0 pelieHrs] MaTeMaTHdeckol 3a1aun (CpaBHUBATH
BO3MOYXHBIC BAPHAHTHI PEIICHHUS);

MPUMEHSTh U MPEOOPa30BhIBATH 3HAKM M CUMBOJIBI B XOJC PEIICHHUS MaTEMaTHYECKHX
3a1ad;

yCTaHaBIMBATh UCKOMOE U JJAHHOE MPU PEIICHUH MaTeMaTH4YeCKOM 3a1a4u;



MIOHUMATh U UHTEPIPETUPOBATH HH(OPMAIIHIO PA3THYHBIX BUAOB U (POPM MPEICTABICHUS;

WLTIOCTPUPOBATH pelIaeMble 3a/1a4i TpapHUeCKUMH CXEeMaMHU;

3¢ PEKTUBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATH HH(OPMAIIHIO.

MOHMMAaTh MW HCIOJB30BATh MAaTEMAaTUYECKHE CpEACTBA HArMSAHOCTH (Trpaduky,
JMarpaMMBbl, TaOJIHIIBI, CXEMBI U JIP.) JUTSI WILTIOCTPALIH, HHTEPIPETAINHU, apTyMEHTAIHH.

Ognadenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU 0eUCMEUAMU:

OpPraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B IIPOLIECCE PELICHUS 3aa4;

B3aUMO/JICHICTBOBATh U HAXOJUTh OOIIHME cIocOObl paboThl; paboTaTh B IpyIIe: HAXOAUTh
oO1iee peleHue U pa3peiiarb KOHQIUKTB Ha OCHOBE COIJIACOBAHUS MMO3ULIUI U YUETa UHTEPECOB;
ciymath napTaépa; GopMyJInpoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

MIPOrHO3UPOBATh BO3HUKHOBEHHE KOH(DIMKTOB NMPH HAJIMYUU Pa3HBIX TOYEK 3pEHUS U
paspeniatb KOH(QIMKTHI HA OCHOBE YUETa MHTEPECOB U MO3HUIIMHA BCEX YYACTHUKOB;

apryMEeHTHpOBaTh CBOIO MO3MIMIO U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU MApTHEPOB B
COTPYJIHUYECTBE MPH BbIPAOOTKE OOIIET0 PEIICHNsI B COBMECTHOM JEATEIbHOCTH;

BBIIIOJIHATH CBOIO 4acTb palOThl, JOCTHUTaTh KaueCTBEHHOro pe3yjibTaTa H
KOOPJMHUPOBATh CBOU JCHCTBUS C IPYTUMH WICHaMU KOMaH/bI;

OLICHHMBATh KAYECTBO CBOET0 BKJIaJa B OOLIUHN MPOIYKT.

Ognadenue ynugepcanbHolMu yueOHbIMU PEYIAMUBHBIMU OCIICGUAMU.

CTaBUTh II€NIM, BBIOMpPATh M CO3[aBaTh AQJITOPUTMbl JJIS peuieHus y4eOHBIX
MaTeMaTHYeCKUX Ipobiiem;

IUIAaHUPOBaTh W OCYLIECTBIISITH JEATEIbHOCTh, HAIIPaBICHHYIO Ha pelleHHe 3ajad
HCCIIEI0BATENBCKOTO XapaKTepa.

dopmynupoBaTh M yIepXKUBaTb  yueOHy0  3agady, COCTaBJIATh IJIaH U
MOCJIEIOBATEILHOCTD JCHCTBHIA;

OCYILECTBJIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh IIPOLIECC U Pe3yJIbTaT yueOHOM MaTEMaTH4ECKOM NesTeIbHOCTH;

a/IeKBaTHO OLIEHMBATh MPABHJIBHOCTb WM OIIMOOYHOCTH BBIIIOJHEHUS yUeOHOI 3ajaun, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHUS;

CJINYATh CIOCO0 NEWCTBUSA U €ro pe3yJIbTaT C 3aJJaHHBIM 3TAJOHOM C LIEIbI0 OOHAPYKEHUS
OTKJIOHEHHH ¥ OTJIMYUM OT TAJIOHA.

IPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU pEIIEHUH y4eOHOH 3a1aun;

IIOHMMAaTh IHPUYMHBL, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblii pe3ysbTar
JeATeIbHOCTH, ONPENeIATh O3UTUBHBIE U3MEHEHUS U HAIIPABICHUA, TpeOyIoIue AajabHeNIIen
paboTHI,

peryiupoBaTh Cloco0 BBIPAKEHUS SMOLIUH.

NPEJMETHBIE PE3YJIbTATbBI

PesynbraTsl ocBOeHMsI yueOHOro peamera «MaremaTrka (BKIIo4as anredpy, reoMeTpuIo,
BEPOSATHOCTh M CTATUCTHUKY)», paclpeliesieHHble MO0 rojaaM oOydeHus, (HopMyIupyroTcs MO
IPUHLMIY /100aBIE€HUsT HOBBIX PE3yJbTaTOB OT rojia K rojly, YK€ Ha3BaHHBbIE B MPEIbIIYIIMX
rojax MO3MUIMH, KaK MPaBWIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUMTBHIBAIOTCS (PE3yiIbTaThl
OYEpEeJHOr0 roJia Mo YMOJYAHHUIO BKIIOUAIOT Pe3yJIbTaThl MPEIbIIYIUX JIET).

TJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHUSI [IPUMEPHO

PABOYE TTPOTPAMMBI KYPCA «MATEMATHKA»

(IT0 TOJIAM OBYUYEHUST)

OCBOCHI/IC yqe6Hor0 Kypca «Marematuka» B 5—6 KJIacCaX OCHOBHOM IIKOJIBI JOJIDKHO
O6€CHC‘-II/IB2[TB AOCTHUKCHUC CIICAYIOINUX NPECIMCETHBIX O6pa3OBaTeJ'ILHBIX PE3YJIbTATOB!

5 KVIACC

Yucna u éviuucnenus

OpueHTHpOBaTbCS B TMOHATUSAX M ONEpPUPOBaTH Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMU C HATYPaJbHBIMHU YHCIaMH, OOBIKHOBEHHBIMH U JAECATHUYHBIMU JAPOOSIMH.



CpaBHUBaATh M yHOpSAAOYMBATh HATYypajbHbIEC YMCia, CPABHUBATh B IIPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITUUHBIE IPOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIIUM €M
YHCIIOM M U300paKaTh HATYPAIbHBIC YHCIIa TOYKAMU Ha KOOPIUHATHOW (YUCIIOBON) MPSMOIA.

BeImonsaTe apupMeTHuecKre IeCTBUS ¢ HATypAbHBIMU YHCIaMHU, C OOBIKHOBEHHBIMHU
JOpoOSIMU B MPOCTEUIINX CITydasiX.

BbInoniHATE IPOBEPKY, MPUKUIKY PE3YJIbTaTa BEIUMCICHUH.

OxpyriIsTh HaTypaJbHbIE YHUCIIA.

Pewenue mexkcmoguix 3aoay

Pemath TekcTOBBIE 337Ul apUPMETUUECKUM CIIOCOOOM U € TOMOLIBI0 OPraHM30BaHHOIO
KOHEYHOro rnepedopa BceX BO3MOMKHBIX BApUAHTOB (IIpY HEOOXOIMMOCTH C HaIpaBIIIOIIEH
TTOMOIIIBIO).

Pemats 3a1auu, coaepxaline 3aBUCUIMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTrosiHue; 1I€Ha, KOJMYECTBO, CTOMMOCTb (IIpM HEOOXOAMMOCTH C HCIIOJIb30BAHUEM
CIPaBOYHON MH(POpPMAIUN).

Hcnonb30BaTh KpaTKue 3alucH, CXeMbl, TaOIUIIbl, 0003HAUEHUS IPU PEILIEHUH 3a/1ay.

[Tosb30BaThCsl OCHOBHBIMU €IMHHUIIAMU U3MEPEHUSI: LIEHBI, MAacChl; pacCTOSHUS, BPEMEHH,
CKOpPOCTH; BBIPAKaTh OJHU €AMHUIIBI BEIMUMHBI Yepe3 JIpyrue (Mpu HE0OX0IMMOCTH € OIIOPOH Ha
CIIPaBOYHYIO HHGOPMAIIHIO).

W3Bnekars uH(poOpMaluio, MpeAcTaBIeHHYIO B TalnMile, Ha CTOJIOYaTOW AuarpaMmme,
HMHTEPIPETUPOBATH MPECTABICHHBIE JaHHBIE, NCIIOIb30BaTh JaHHBIE MTPH PEIICHUH 3a/1ay.

Haznaonan zeomempus

[Tonb30BaThcsl TEOMETPUYECKUMHU MOHATHUAMU: TOYKa, MpsiMas, OTPE30K, JIyd, YTOJ,
MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoauTh mpHMeEpsl OOBEKTOB OKPY’KAIOLIEro MHpa, UMEIMHNX (OopMy H3YyHYEHHBIX
reoOMETpUUECKHuX puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOJMMOCTH 110 BU3YAJIbHOM OMOpe, CBSI3aHHYIO C
yriaMu: BepIINHA, CTOPOHA; C MHOTOYTOJbHUKAaMHU: YTOJI, BEpIIMHA, CTOPOHA, TUAroHallb; C
OKpPY’KHOCTBIO: PaJInyC, TUaMeTp, LEHTP.

N306paxaTs n3yueHHble reomeTpruyeckie (Urypbl Ha HEIMHOBAHHOM U KJieTuaToii Oymare
C TIOMOIIBIO LIUPKYJIS U JIMHEUKH (ITOC/Ie COBMECTHOTO aHAIN3a).

Haxoautb AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOT'O pajnyca.

Hcnonb30Bath CBOMCTBA CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBAJpaTa ISl UX MOCTPOCHUS,
BBIYHCIICHUS TUIOIIAIN U IEPUMETpa.

BoruncnsaTe nepuMeTp U IUIOIMaas KBapara, IpsiMOyTOIbHHUKA, PUTYD, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uuciie Gpuryp, n3o0pakEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaThCcsi OCHOBHBIMH METPHUECKUMHU EAMHUIIAMU W3MEPEHHs [UIMHBI, IUIOUIA/I;
BBIpKaTh OJHM EAWHHUIBI BEJIMYMHBI dYepe3 JApyrue (mpu HEOoOXOAMMOCTH C OIOpoil Ha
CIPaBOYHYIO HH(POPMAIIHIO).

Pacrnio3HaBate mapasuienenunen, Ky0, WCHONb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo
I'paHb, U3MEPEHNUs; HAXOIUTh U3MEPEHNUs NapajlieNenunesa, Kyoa.

Boruucnare 00béM KyOa, mapajuienenunesna Mo 3aJaHHbIM M3MEpeHHsM (C Omopoi Ha
JITOPUTM YUeOHBIX JIeHCTBHIA), TOJIb30BAThCS €ANHUIIAMH U3MEPEHUsS 00bEMA.

Pemrate HecnokHbIE 3a7aud HA U3MEPEHUE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
CUTyaIusx (MIpu HEOOXOIUMOCTH C BU3YaIbHOM OIMOPOit).

6 KJIACC

Yucna u éviyucnenun

OpueHTHpOBaThCSI B TMOHATHSIX M OMNEPUPOBATH Ha 0a30BOM YypOBHE TEPMHHAMHU,
CBSI3aHHBIMHU C PA3JIMYHBIMU BUJAMH YHCENT U CIHOCOOAMM MX 3aIllUCH, MEPEXOIUTh (€CIH 3TO
BO3MOXHO) OT OJTHOU (POPMBI 3aMTMCH YKCIA K IPYTOH.

CpaBHUBATh U YMOPSJAOYMBATH IIETbIC YHUCIA, OOBIKHOBCHHBIE U JICCATUYHBIC APOOH,
CpPaBHMBATH YHCIIA OJJHOT'O U PAa3HbIX 3HAKOB.



Beimonuate apudmernyeckue AEHCTBHS C HATypajJbHBIMH W LEIBIMH YHCIAMHU,
OOBIKHOBEHHBIMH U AECATHYHBIMU APOOSMH, MOIOKHUTEIHHBIMU U OTPULIATEIILHBIMU YHCIIAMHU.

BbruncnsaTe 3HaU€HUS YMCIOBBIX BHIPAXKEHUI, BBIIIOJIHAT IPUKUJIKY U OLIEHKY pe3ysbTaTa
BBIYMCIICHUI; BBIIIOJHATE MPeoOpa30BaHUSl UHUCIIOBBIX BBIPOXEHUM Ha OCHOBE CBOMCTB
apumMeTnyecKux IeHCTBUH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOMW NPSIMONH C COOTBETCTBYIOIIUM €H YHUCIOM U
n300pakaTh YMCIIa TOYKAMH Ha KOOPAMHATHON MPSMON, HAXOJUTH MOIYJIb YUCIIA.

CoOTHOCHUTH TOUKH B IPSMOYTOJILHOM CUCTEME KOOPIAUHAT C KOOPAUHATAMH 3TOU TOUKH.

OKpyrasTh 1eNble Yucia U AeCATHYHBIE Ipodu (1o oOpasily), HaXOIUTh MPUOIIKEHUS
YHUCEl.

Yucnoevie u 0yKeennble 6bIpaAiCeHUs

OpueHTHpOBaThCsl B TMOHATHSX M ONEpUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMHU,
CBSI3aHHBIMU C 3allMChIO CTENEHHU YHUCJIA, HAXOIUTh KBAJpaT U KyO uncia, BEIUUCISATh 3HAYCHUS
MPOCTEHIINX YUCIOBBIX BBIPAKEHUH, COJEpKAIINX CTEIIEHU.

[Tonp30BaTbesl MpU3HAKAMHU AETUMOCTH (IIPU HEOOXOIMMOCTH C OMOPOM Ha aJrOpUTM
MIpaBuUJIa), pacKiaAbIBaTh HATYpaJIbHbIE YUCIIa HA POCThIE MHOXKHUTEIH.

Tlonvzo6amvcs macuimabom, COCTaBISATH IPOMOPIIMH U OTHOIICHUSI.

Hcnonb3oBath OyKBbI AJ1s1 0003HAUEHUS YKCEN IPH 3aMIUCH MAaTEMAaTUYECKUX BbIPaKEHHIH,
HaXOJUTh 3HAUE€HUS OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISAE HEOOXOIUMBbIE IOACTAHOBKU U
npeoOpa3oBaHus (C OMOPOI HAa aIrOPUTM YUEOHBIX JeHCTBHI).

Haxonnute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogix 3aoay

Pemate MHOromaroBble TEKCTOBBIE 3a/laud apU(PMETUUECKUM CIIOCOOOM C OMOpOi Ha
BOIMPOCHBIN IJIAH.

Pemars mpocredmme 3amgadd, CBS3aHHBIE C OTHOIIEHUEM, IIPONOPLIHOHATBLHOCTBHIO
BEJIMYUH, IPOLIEHTAMH; peIllaTh TPY OCHOBHBIE 33/1a4X Ha JIpOOU U MPOLIEHTHI.

Pemares 3amaum, coneprkamye 3aBHUCUMOCTH, CBSI3BIBAIOLIME BEIMYUHBL: CKOPOCTD,
BpEMsl, pacCcTOsIHME, L€HA, KOJIMYECTBO, CTOMMOCTb; IPOM3BOIUTEIBHOCTb, BpeMs, 00bEMa
paloThl, UCHIOB3Ys apU(PMETHUECKUE ICHCTBUSA, OLEHKY, IPUKUIKY; 10JIb30BAThCS €IMHUIIAMU
U3MEPEHUS COOTBETCTBYIOIINX BEJIMYMH.

CocraBiiaTh OYKBEHHBIE BBIPQKEHUS 110 YCIOBUIO 3a/1a41 [10CJIE COBMECTHOIO aHAIM3A.

W3BnexkaTs nH(pOpMaIHIO, IPEACTABICHHYIO B Ta0/IMIaX, HA IMHEWHOM, cTos1I04aTON Ml
KpYroBOM JuarpaMmax, MHTEPIPETUPOBATh MPEICTABICHHBIE JaHHbBIE; HCIIOJIB30BATh JaHHBIC
IIPY PELICHUN 3a]ay.

[IpencraBnsaTs HHGOPMALMIO C TOMOLIBIO TAOIHULL, TMHEHHON U CTOJIOUATOM AUarpamM.

Haznaonan zeomempusn

[IpuBoauTh mpHUMEpPbl OOBEKTOB OKPYXAIOIIEro MHpa, UMEIIIUX (OpMy H3YUEHHBIX
IeOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUIYp, IPUMEPHI PaBHBIX U CUMMETPHUUYHBIX
uryp.

N300pakaTh € MOMOINBIO LMPKYJS, JMHEHKH, TPAHCIOPTUpPAa HAa HEJIMHOBAaHHOM U
KjIeTyaToll Oymare u3ydeHHblE IIJIOCKME TeoMeTpudeckue QUrypel M KOHGHUrypaiuu,
CUMMETPHUYHBIE (PUTYPBHI.

VmeTb npesacTaBieHue 0 TEOMETPUUYECKUX MOHATUSX: PAaBEHCTBO (QUTyp, CHMMETPUS, OCh
CUMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BeNMUYMHBI YIJIOB M3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3aJIaHHOW BEJIMYMHBI, [10JI30BATHCS MIPU PELLICHUH 3a/1a4 I'PaLyCHON MEPOM yIJIOB; paclio3HaBaTh
Ha 4epTeKax OCTPBIM, IPAMOU, Pa3BEPHYTHINA U TYIIOU YIJIBL.

BbruncnaTe UIMHY JOMaHOHM, MEPUMETP MHOIOYTOJIbHHMKA, I0JIb30BaThCs €IMHULIAMU
W3MEpPEHUs JJIMHBI, BBIpaXKaTh OAHU €MHUIIBI U3MEPEHUS [UIMHBI Yepe3 ApyTrue.

Haxoauts, ncnomnb3ys 4epTéxXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYyMs TOUKaMH, OT
TOUYKH JI0 IPSAIMOM, JUIMHY ITyTH Ha KBaJIpaTHOM CETKE.

Bbruncnare miomans (Uryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHHUKOB, HCIOJIb30BaTh
pa3OueHue Ha MPSIMOYTOJbHHUKH, Ha paBHbIE (DUTYPBHI, JOCTpaUBaHHE A0 NPAMOYTOJIbHUKA;
II0JIb30BAThCsl OCHOBHBIMM E€AMHHULIAMHU M3MEPEHUS IUIOIIAIW; BBIPAKaTh OJHU EAMHMIIBI



W3MEpeHUusl IUIoMaand 4Yepe3 Japyrue (Ipu HEOOXOAWMMOCTH C OMNOpPOW Ha CIPaBOYHYIO
nH(OPMAILIHIO).

Pacrio3naBate Ha MOJEISIX M U300pKEHUSX TUPAMUTY, KOHYC, IUIUH/IP, UCTIOIB30BaTh
TEPMHMHOJIOTHIO: BEPILIUHA, peOpo, IPaHb, OCHOBAHHUE, pa3BEPTKA.

N3o00paxaTh Ha KJIeTYaTON Oymare MpsMOYTOJIBHBIN MapajuIeIeIuIIe].

Beraucisate 006EM MPAMOYTOIBHOTO MapauIesienue1a, Kyoa, mojib30BaTbCcsi OCHOBHBIMU
eIMHUIIAMA W3MEPEHUs 00bEMa; BBIpaXKaTh OJHU SIUHUIIBI H3MEPEeHUs 00bEMa yepes apyrue (¢
OTIOPOi Ha CIPABOYHYIO HH(OPMAIIHIO).

Pemath HecioXHBIC 33a7]a9M HA HAXO0XKJICHUE TEOMETPUICCKIX BEIMYMH B MPAKTUICCKUX
cuTyanusax (mpu HeoOXO0AUMOCTH C BU3yaJIbHOM OIOPOi).

[IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHIS ITPUMEPHO

PABOYEN ITPOI'PAMMbI KYPCA «AJITEBPA»

(ITO TOAAM OBYUYEHNMA)

OcBoenue yueOHOro Kypca «Airedpa» Ha ypOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
JIOJDKHO 00eCTIeuynBaTh TOCTH)KEHUE CIIEYIONUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB:

7 KJIIACC

Yucna u evluucnenus

BrimonHsaTe, coueras yCTHbIE W THMCHMEHHBIC MPHUEMBI, apudMETHUYECKUE ICUCTBUS C
panMoHATBHBIMH YHUCIIAMHU.

Haxomuth 3HaY€HUs YHUCIOBBIX BBIPAKEHUH; MPUMEHATH Pa3HOOOpa3HbIE CIMOCOOBI U
NpuEMBl  BBIYUCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHUM, COAEPKAIIMX OObIKHOBEHHBIE W
JIECSITUIHBIE TPOOH.

[lepexomuth OT omHOM (POPMBI 3aMmMCH YMCEN K APYrou (ImpeoOpa3oBHIBaTh JCCATHUHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHY1O
B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITUYHYIO Apo0b). CpaBHUBATh U YIOPSIOUYMBATH
paloHaIbHbIEC YHCTIA.

OKpyrisTh yncia.

BoInonHATh NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHUHN, OLEHKY 3HAUEHUN YHCIOBBIX
BBIPAKCHUH.

BoimonusaTe AeWCTBUS CO CTENEHAMU C HATypaJbHBIMH IOKa3aTelsMu (C OHmopod Ha
CIIPaBOYHYIO HH(GOPMAIIHIO).

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3IokKeHHe Ha MHOKUTEIH HATYpPaJIbHbBIX YHCEIL.

Pemate mpocreiilive NpakTUKO-OPUEHTHPOBAHHBIC 3aJlaud, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYHH, IPOMOPLHOHATBHOCTHIO BEJIMYHH, IPOIIEHTAMI; HHTEPIPETUPOBATH PE3YIIbTAThI PELICHHUS
3a7a4 ¢ y4€TOM OrpaHUYCHUI, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue svlparcenus

OpueHTHpOBaThCS B TMOHSATUSX U OMNEPUPOBATH Ha 0Aa30BOM ypOBHE alredpandeckoi
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuts 3HaueHns OyKBEHHBIX BBIPAKEHHUM MTPH 3aIaHHBIX 3HAYECHUSIX MTEPEMEHHBIX.

BrimonHsATe npeoOpa3oBaHus 1EIOr0 BRIPAKEHHS] B MHOTOWIEH MPUBEICHUEM MTOI00HBIX
ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BbINoOAHATE yMHOXEHUE OJHOYIEHAa HAa MHOTOWIEH M MHOIOYJIE€HAa Ha MHOTOYJIEH,
MPUMEHATh (OPMYJBI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOPOH Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

Ocy1iecTBIATh pa3ioKEHUE MHOTOUYIEHOB HAa MHOXUTEIU C MOMOIIBIO BBIHECEHUsS 3a
CKOOKH OOIIEro MHOXXUTEIS, TPYIIUPOBKU ClIaraéMbIX, MPUMEHEHHUS (OPMYIT COKPAIEHHOTO
YMHOXKEHHS (C OOPOH Ha CIIPaBOYHYIO HH(OPMAILIUIO).

[IpumensaTh mnpeoOpa3oBaHHMs MHOTOYJICHOB JJIsi PEIIEHHS pa3IUYHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PeaJIbHON MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTYypalbHBIMU MIOKA3aTEISIMU IS TpeoOpa3oBaHus
BBIPKEHUH (C OMOPOIi HA CIIPAaBOYHYIO HH(HOPMAITHUIO).

Ypasnenusn u nepagencmea



Pewmrats nuHENHbIE ypaBHEHUS C OJHOM INEPEMEHHOW, IPUMEHSSA IPAaBWIIA IIEPEXOAA OT
HUCXOJHOIO0 YpaBHEHHS K paBHOCUIbHOMY eMy. IIpoBepsiTh, SBISETCS JIM YUCIO KOPHEM
YpaBHEHHUSI.

Nwmets mpencraBineHne o rpaduuecKux METOJax MpH PEIIeHUH JTMHEHHBIX YpaBHEHUN U
UX CUCTEM.

[TonGupate npuMeps! map YUCell, ABJISIOIUXCS PELICHUEM JIMHEUHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHON IIJIOCKOCTH TpaduK JMHEHHOTrO YpaBHEHUS C JByMS
[IEPEMEHHBIMU; TOJIb3YSCh TPaUKOM, IPUBOIUTH IPUMEPHI PELLICHUSI YPaBHEHUSI.

Pematps cucrembl ABYX JMHEMHBIX yYpaBHEHUH C JBYMs IEPEMEHHBIMHU, B TOM YHUCIIE
rpaduyecku (c onopoil Ha aNropuT™M y4eOHBIX JeMCTBUM).

CocTtaBndth (110ociie COBMECTHOI'O aHAJIN3a) U pellaTh JIUHEHHOE YPAaBHEHUE U CUCTEMY
JIMHENHBIX YpaBHEHUI MO YCIOBHUIO 3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIyYEHHBIN pe3ysbTar.

Koopounamut u cpagpuxu. @ynkyuu

N3o0pakaTh Ha KOOPIWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJMHATaM, Jy4Hd, OTpE3KH, WHTEpBaJIbl; 3alUChIBaTh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoM SI3bIKE.

OTtmeuaTh B KOOPJIMHATHOW IJIOCKOCTHM TOYKM MO 33JaHHBIM KOOpPAMHATaM; CTPOUTh
rpaduku uHeHHbIX QyHknuit. Ctpouts rpaduk Gpyakmnuu Y = kX + b.

OnuceiBaTh C MOMOULIBI0 (PYHKIMH M3BECTHBIE 3aBUCHMOCTH MEXAy BETUYMHAMU (I10
ITOPUTMY y4EOHBIX JIEHCTBUI): CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€Ha, KOJIHMYECTBO, CTOUMOCTD;
MIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmarpe rpaduuecknii cnocod MpeacTaBlIeHus] U aHaIM3a WHPOPMAIINK;, U3BJIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucna u eviuucnenun

Hcnonp30BaTe HavanbHbIE MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHMH; M300pakaTh JIEHCTBUTENbHbIE YHUCIA TOYKAMM Ha
KOOPJMHATHOU MPSIMOM.

[IpuMeHsaTh NOHATHE apU(PMETHUECKOro KBaJIpaTHOI'O KOPHS; HAXOAUTh KBaJpaTHbIE
KOpPHH, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP; BBIIOIHATH MPOCTEHIINE TPpeoOpa3oBaHUs
BBIPAKEHUH, COAEP KAILNX KBaJPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Vcnonp30BaTh 3anucu OOJIBIIMX M MaJblX YHCENl C MOMOIIBIO JNECATUYHBIX ApoOell u
creneHei yucna 10.

Anzedpauueckue svlparcenus

[IpyuMeHsATh MOHATHE CTENEHU C LEeNbIM I0Ka3aTelleM, BBIIOJIHATH HpPeoOpa3oBaHUs
BBIpQXKEHUH, COJepXKallUX CTENEHH C LENbIM IOoKa3areneM (C HMCIOJIb30BaHHEM CIIPaBOYHOM
uHpoOpMalnn).

BBINONHATE HECI0XKHBIE TOXKIECTBEHHBIE TPE0OPa30BaHNUs pallMOHATIbHBIX BEIPAXKEHUH Ha
OCHOBE IPaBHJI ICHCTBUI Ha/l MHOTOWIEHAMHU U adredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUIECH HA MHOKUTEIIH.

[IpumeHnsTh mpeoOpa3oBaHUs BBIPAKEHUHA JUISI pelIeHHs pPa3dUYHBIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN PAKTUKH.

Ypaeuenus u nepasencmea

Pemate nuHEHHblE, KBagpaTHbIE YpaBHEHUS (C  HCIOJB30BAaHUEM CIIPABOYHOM
uHpOpMAllMK) U pallMOHAJbHbIE YpaBHEHUS, CBOJIIMECS K HUM, CUCTEMbI JABYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBoauTH NpOCTENIINE UCCIIEOBAHNS YPABHEHUM M CUCTEM YPaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM TpapUUuecKX MpeaAcTaBiIeHu (yCTaHaBIUBaTh, UMEET JIM YPAaBHEHUE HITH CUCTEMa
YPaBHEHHI PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U T1P.) C OIIOPOii Ha AJITOPUTM YUEOHBIX JIEHCTBHIA.

IlepexoauTe OT croOBeCHON (OPMYIMPOBKH 337aud K €€ anreOpanyeckod MOJENu C



IIOMOIIBIO COCTaBJICHHUS YpPaBHEHUS WJIM CHCTEMbl ypaBHEHUMN, WHTEPIPETHUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TIOJyUYEHHBIN pe3yJIbTarT.

[IpumeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB AJIs1 CPABHEHHUS, OLIEHKH; pellaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHON M HMX CHCTEMBI; JaBaTh TIpaUyecKyl0 HIUTIOCTPAILIUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OmnepupoBarh Ha 0a30BOM ypoBHE (DYHKIMOHAIBHBIC MOHSATHS W S3BIK (TEPMHHBI,
CHMBOJIMYECKHE 0003HAYEHUS); OMPEACIATh 3HAYeHHWE (YHKUMHU 1O 3HAYECHUIO apryMEHTa;
OIpeAENATh CBOMCTBA PYHKIMHU IO €€ TrpaduKy.

. K
Crpouts rpaduku djaeMeHTapHbIX (GyHKIMH Buma , Y = X2, Yy = X3,y = /x , ¥y = =
OMMCHIBATh CBOMCTBA 4YHUCIOBOM (QyHKuMM 10 €€ rpaduky (Ipu HEoOXOIUMOCTU
HaIpPaBJIAIONIEN TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenus

CpaBHUBaTh U YNIOPSII0UYMBATH PAllMOHAIBHBIE U HPPALIUOHATILHBIE YHCIIA.

Boinmonusate apudmMerndeckue AeMCTBUS ¢ palllOHATBHBIMU YHCIaMH, COYETasl yCTHhIE U
MUCbMEHHBIE MTPUEMBI, BHITTOJIHATH BHIUUCICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxoauts 3HaueHus cTeneHen ¢ 1eIbIMU MOKa3aTeIsIMU U KOPHEH; BRIUMCIISTH 3HAYEHUS
YHCIIOBBIX BhIPAXKEHHH.

OkpyrisTh JNeMCTBUTEIbHBIE YHWCIA, BBIMOJHATH MPUKUIKY pe3yJibTaTa BBIUMCICHHH,
OLICHKY YHCJIOBBIX BBIPAXKEHUM.

Ypasnenus u nepasencmea

Pemate nuHelHbIE U KBaPATHBIE YPAaBHEHUS, YPABHEHHUS, CBOJAIIMECS K HUM, IPOCTEUIINE
JIpOOHO-palOHANIbHbIE YPABHEHUSI.

Pemate mpocreiinive CUCTEMBbI IBYX JMHEUHBIX YPaBHEHUW C JIByMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YpaBHEHHI, B KOTOPHIX OHO YpaBHEHHE HE SBIISETCS JIMHEUHBIM (110 BU3yaJIbHOM
orope).

Pemars mnpocteiiliine TEKCTOBbIE 3aJaydl alredpanvyeckuM CrocodoM C IMOMOIIBIO
COCTABJICHUS YPAaBHEHUS WM CUCTEMBI JIBYX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoauTh IpOCTENIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YpaBHEHHI, B TOM YHUCJIE C
MpUMEeHEeHHEeM IpaduyecKuX MpeICTaBlIeHU (YCTaHABINBATh, UIMEET JIM ypaBHEHUE WU CHCTEMa
yYpaBHEHUI pelleHus], €CIIU UMEET, TO CKOJIbKO, U Tp.).

Pemars nuHeliHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA; HM300pakaTb peElIeHHE
HEPABEHCTB Ha YMCIIOBOM MPAMOM, 3aMMChIBATH PEHIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOI,
3alUChIBaTh PELICHHUE C TOMOILbIO CUMBOJIOB.

Hcnonbs3oBaTh HEpaBEHCTBA MPU PELIEHUH PA3IMYHBIX 3a4a4.

Dyukyuu

Pacrnio3HaBate (hyHKIMM M3y4E€HHBIX BUAOB. [l0oKa3bIBaTh cXeMaTHUYECKH PACIOIOKEHUE
Ha KOOPJIMHATHOM TIOCKOCTH rpadukoB GpyHKuumii Buaa: y = kx, y =kx +b, , y =ax? + bx +c, y =

k N o N
X3,y = x,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH KOX(PUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth U U300paXkaTb CXEMaTHYECKU TpapUKH KBaJPATUUYHbIX (YHKIMH, OMUCHIBATH
CBOWCTBA KBaJApaTUYHBIX (DYHKIMI 1O UX TpaduKam.

Pacnio3HaBate  KBajpaTHuyHylo GYHKUIMIO 10 ¢dopMmyse, NPUBOAUTH IPUMEPHI
KBaJIPaTUYHBIX (PYHKLIUN U3 peabHOU )KU3HU, PU3UKH, TEOMETPUH.

Apugpmemuueckas u zeomempuueckas npozpeccuu

Pacrnio3HaBath apu@MeTHUecKyo U TreOMeTPUUECKYI0 IMPOrPECCUU MPH Pa3HbIX CIIOCOOax
3a/1aHusl.

BbINONMHATE BBIUMCIIEHUS C HCIOJIB30BaHHEM (opMyn N-ro wieHa apudMeTHyecKon u
TeOMETPUYECKOM TpOrpeccuii, CyMMmbl MEpBBIX N wWieHOB (C OHOpPOH Ha CHPAaBOYHYIO
UH(POPMAIIHIO).



Pemrats 3a1aum, cBsI3aHHbBIE C YUCIOBBIMU IIOCIIEI0BATEIBLHOCTSIMH, B TOM YUCJIE 331a494 U3
peanbHOM )KM3HU (C UCHOIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUN).

IJTAHUPYEMBIE TTIPEJIMETHBIE PE3VYJIBTATBI OCBOEHUA [IPUMEPHOM

PABOYEN ITPOI'PAMMBI KYPCA «TEOMETPHST»

(IT0 TOJAM OBYUYEHMUS)

OcBoenne yueOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOJKHO 00€CIIeYMBATh TOCTIKEHUE CICAYIOIINX MPEJAMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:

7 KJIACC

Pacrio3nHaBath u3yueHHBIE TeOMETpUYECKHE (UTYpBI, OINPEeAeNiaTh WX B3aUMHOE
pacroioxeHue, n300pakaTb TeOMETpUUYECKUE GUTYPBI; BBITIOTHATH YEPTEXKH MO YCITIOBHUIO 3aJa4H.
N3mepsTh nuHEHBIE U YIJIOBBIE BEJIMYMHBL. Pemath 3aaun Ha BBIYHMCICHUE JUTMH OTPE3KOB U
BEJIMYUH yTJIOB.

Henatb rpyOyio OIEHKY JIMHEWHBIX U YTIOBBIX BEIMYMH MPEIMETOB B peaTbHOM KU3HH,
pa3MepoB MPUPOJIHBIX 0O0BEKTOB. PaznmuyaTs pazmepsl ’TUX 0OHEKTOB O MOPSAKY BETUUHHBI.

CTpouTh 4epTeKH K T€OMETPUUECKUM 3a7a4aM (C MCTIOIb30BAHUEM CMBICIIOBON OIOPHI:
HaBO/ISIIIME BOMPOCHI U/WJIH aJITOPUTMA YIEOHBIX JCHCTBUMN).

[Tonp30BaThCcsi TpU3HAKAMU PaBEHCTBA TPEYTOJBHUKOB, HCIOIB30BATh MPHU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHNHN 3a/1a4.

[IpoBOMTH TOKA3aTENHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCcsi MpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOIHHUKOB, CBONCTBOM
MEIIMaHbl, TPOBEAEHHOW K THIOTEHY3¢ NPSIMOYTOJBHOIO TPEYrojbHHKA, B pEHICHUU
TEOMETPUUECKHX 3a/ad (C HWCIOJB30BAaHWEM 3PUTEIBHON HArJIsSAHOCTH W/HWIKM BepOaTbHOU
OTIOPHI).

Onpenenars mapauieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpPhIE 00pa3yeT ¢ HUMH
cekymiasi. OnpenensiTh napalieIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSAMOM JI0 TOYEK APYrod MPsSIMOK.

Pemratp 3agaun Ha KieT4aToi Oymare.

[IpoBOMTH BBHIYUCICHHS WM HAXOJIUTh YHCIOBbIE W OyKBCHHBIC 3HAUYCHUS YTIJIOB B
FeOMETPUUECKHX 33J1a4ax ¢ UCIOJIb30BaHMEM CYMMBI YTJIOB TPEYTOJIbBHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB YTJI0B, 00pa30BaHHBIX ITPH MTEPECCUCHUH JBYX MapaUICIbHBIX MPSAMBIX CEKyIIeH. PermaTs
MPaKTUYECKHE 3a7a9 Ha HaAXO0XKICHHUE YTJIOB.

HNmeth npencTaBieHre 0 MOHITHE TE€OMETPUUECKOT0 MECTa TOUEK.

@opMyIUpOBaTh OMpPENENICHUsS OKPYKHOCTH U Kpyra, XOpJAbl U JTUaMeTpa OKPY>KHOCTH,
MOJIb30BaThCSI KX CBOMCTBAMH. Y METh IIPUMEHSTh 3TH CBOWCTBA MPH PEIICHUH 3a/1a4.

OpueHTHpOBaThCS B TOHATUSAX: OMUCAHHASI OKOJO TPEYTrOJbHUKA OKPY>KHOCTb, IIEHTP
OMMCaHHOI OKpykHOCTU. OneprupoBaTh Ha 0a30BOM ypoBHE (haKTaMU O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE EePICHANKYIISPHI
K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

OpueHTHpOBaThCS B TMOHATHSIX M ONEpPUpPOBaTH Ha 0a30BOM YPOBHE: KacaTellbHas K
OKpPY>KHOCTH, TeOpeMa O MEePHEeHAUKYISIPHOCTH KacaTeIbHOU U pajuyca, MPOBEIEHHOTO K TOUKE
KacaHMsI.

Nmets mpencTaBieHre 0 NPOCTEHIINX T€OMETPUUECKMX HEPABEHCTB, X MPAKTHUYECKOM
CMBICIIC.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO [IUPKYJIS U TUHEHKHU.

8 KVIACC

Pacno3sHaBaTe OCHOBHBIE BU/bI YETBIPEXYIOJBHUKOB, UX DJIEMEHTHI, IIOJIB30BAThCA UX
CBOMCTBAMM IIPU PEILIECHUHU '€OMETPUUECKUX 3a1au.

OpureHTHPOBATHCS B IOHATHH — TOUKH NIEpeceueHHst MeIaH TPEyrojibHUKa (IIEHTpa Macc)
B PELICHUU 3a/]a4.

Biiagets noHATHEM CpeAHEN JTMHUU TPEYTOJIBHUKA U TPAICLUU, IPUMEHATh UX CBOMCTBA
IIpU PELICHUH MIPOCTEUIINX T€OMETpUYECKUX 3anad. MmeTs npencrasinenue o reopeme Paneca u



TEOpEME O IMPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX IS PELICHUs NPAKTUUECKUX 3a1ad (C
OIIOPOM HA 3pUTENIbHYIO HaIJITHOCTh).

[IpumeHsATh IPU3HAKU 1101001 TPEYTOIBHUKOB B PELLIEHUN HECIOKHBIX T€OMETPUYECKUX
3azad.

[Tonb3oBarbest TeopeMoil Iludaropa g pemieHuss reoMeTpUyYeCKUX M MPaKTHYECKUX
3azad.

Bnagerp moHATHAMM CHHYCa, KOCMHYCa M TaHIT€HCAa OCTPOrO yrja MPsSMOYIOJIbHOIO
TpeyrojbHuka. [loap30BaThbCsi 3TUMHU MOHATUSAMHU JUIsL PELICHUs IPaKTUUYECKUX 3anad (Ipu
HEO0OXOIMMOCTH C OIIOPOM Ha aJITOPUTM IIPABHIIA).

Boruucnsate (paznuuHbiMUA - criocobamu) (¢ OMOpPOM Ha CHPaBOYHYIO HMH(POPMAIIMIO)
IUIOLIa/lb TPEYroJibHUKA W IJIOUIAJW MHOTOYTOJIbHBIX (uryp (mosib3ysch, rie HEoOXOAUMO,
KaJbKYJISITOpOM). [IpuMeHsATh mosyuyeHHbIe YMEHUS B TPAKTUUECKUX 3aj]auax.

Bnagerp NOHATHSIMM BIHMCAaHHOTO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh TEOPEMBI O
BIMCAaHHBIX YIJIaX, YIilax MeX/y XOp/iaMu (CEKyIIMMHU) U YTJIe MeX Ay KacaTelbHON U XOpI0H npu
PELIEeHUH TPOCTEHIINX T€OMETPUUECKHX 3a/1au.

Brnagerp moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITh CBOMCTBA ONMUCAHHOIO
YeThIPEXYTOJIbHUKA MTPU PELICHUH MTPOCTEHIINX 3aay.

[IpuMeHsTh MOMyUYeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTUYECKHE MOJENU JUIs
3a/1a4 peajbHON JKU3HU U MIPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHUEM MOJ00MS
Y TPUTOHOMETPUH (TIOJIB3YSCh, 1€ HEOOX0IUMO, KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (QYHKIMUA OCTPBIX YTIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3M4yHbIE  DJIEMEHTHl  MPSMOYTOJBHOIO  TPEYTOJIbHUKA  («pEmIeHHe  MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOBY). HaxomuTe (C MOMOMIBIO KaNBKYJIATOPA) JJIWHBI U YIJIBI JUISI HETAOJWYHBIX
3HA4YCHMI.

[Tonmp30BaThbes hopMyIamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKICHHUS COOTHOIICHWH MEXIy TPUTOHOMETPUYECKUMH BEIMYHMHAMHU (C OMOpOil Ha
CIIPaBOYHYIO HHGOPMAIIHIO).

Hcnonp3oBaTh T€OpEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS Pa3IMYHBIX JIEMEHTOB
TPEyroJIbHUKa («PEIICHHE TPEYTOJILHUKOBY), TPUMEHITh HMX TpPU PEIICHHH IPOCTEHITNX
TCOMETPUICCKUX 3a]1a4.

Brnanets moHsTHAMU peoOpazoBaHUs 0100, COOTBETCTBEHHBIX MJIEMEHTOB ITOA0OHBIX
¢uryp. [Tonp30BaThCcs CBOMCTBAMHU ITOA00US IPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHHBI U
HAXOJUTh YIJIbl Y MOJ00HBIX puUryp (Mo anropuT™my y4eOHbIX aeicTBuii). [IpuMeHsTh CBOMCTBA
nonobus B MPAKTHYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHl MNOMO0HBIX ¢(uryp B
OKpYIKaloIIeM Mupe.

[Tonmp30BaThes TeopeMamul (10 BH3YalIbHOM OMOpPE) O MPOHM3BEACHUU OTPE3KOB XOPI, O
MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThcst BEKTOpaMHU, TMOHUMATh WX TE€OMETPUUECKUA M (PUIUUYECKHI CMBICI,
MPUMEHATh UX B PEUICHHMH T€OMETPUYECKUX W (Qu3nmdeckux 3amad. [IpuMeHsATh cKaasipHOE
MPOU3BEICHNE BEKTOPOB I HAX0XK/ICHHUS UIMH U YTIIOB.

[Tonb3oBaThcsi METOAOM KOODAMHAT Ha IUIOCKOCTH, MPHUMEHSITh €ro B peIIeHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnagers MOHATUAMH TPaBUIBHOTO MHOTOYTOJBHHKA, JJIUHBI OKPY>KHOCTH, JJTUHBI TYTH
OKPYKHOCTHU M PaJIMAaHHON MEpPBI YTJIa, YMETh BRIYUCIATH TUIOMIAL KPYyTa U ero yactei (¢ onopoi
Ha CIpaBoYHYI0 HH(popMalnio). [IpuMeHATs OTy4YeHHBIC YMEHUS B MPAKTUYECKHUX 33a4ax.

Haxomuth ocu (Wim 1EHTpbI) cuMMeTpu# (UTyp, TPUMEHATh ABUKCHUS IJIOCKOCTH B
MPOCTEHIINX CITydasX.

[IpuMeHsTh MOTy4YeHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTHh MAaTEMaTUYECKHE MOJENU IS
3a/1a4 peaabHOU KU3HHU U MIPOBOAUTH COOTBETCTBYIOIIUE BHIYHCICHHS C IPUMEHEHHEM MOJ00MS
Y TPUTOHOMETPUUYECKUX PYHKIHHN (TIOTIB3YSCh, TI€ HEOOX0IUMO, KaIbKYIISITOPOM).

[IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS [TIPUMEPHON



PABOYEWM ITPOI'PAMMEBI KYPCA «BEPOSITHOCTD M CTATUCTUKA (I10

I'OJAM OBYYEHNA)

[IpenmeTHbIe pe3yapTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTucTHKa» B 7-9 Kilaccax
XapaKTEepPU3YIOTCs CAEAYIOLUMU YMEHUSIMH.

7 KUIIACC

Yurate umH(pOpMAIHIO, TPEACTABICHHYIO B TaOnMIax, Ha JUarpaMMax; MpeICTaBIISATH
JAHHBIC B BHJIE TaOJIMIl, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC (CTONOYATHIC) W KPYTOBBIC) TIO
MacCHBaM 3HA4YE€HUH (C MCIIOIb30BAaHUEM 3PHTEIBHOMN HATIISAHOCTH W/MITH BepOaIbHON OMOPHI).

OnucelBaTh U HMHTEPIPETUPOBATH pEAbHBIE YHCIOBBIE JAHHBIE, IPEICTaBICHHbIE B
Tabnuuax, Ha AUarpaMMax, rpapukax.

OpueHTHpOBaThCS B MOHATUSX M ONEpUPOBaTh MMU Ha 0a30BOM YpOBHE: CpelHEe
apudmernueckoe, MeraHa, HanOoJbIlIee U HAMMEHbIIee 3HaUeHUs, pa3Max.

Nwmery mpencraBieHre O Ciy4allHOM M3MEHYMBOCTH Ha NIpUMepax LeH, (pU3NYECKUX
BEJIMYMH, aHTPONOMETPHUYECKUX JAHHBIX; HMEThb NPEJCTABIEHHE O CTAaTUCTHUYECKOH
YCTOWYHUBOCTH.

8 KUIACC

N3Bnexkatp u mpeoOpa3oBbIBaTh HHGOPMAIHIO, TMPEACTABICHHYI0 B BHJIE TaOHII,
auarpaMm, rpadMKoOB; MPECTABISATh JaHHBIC B BUAC TaOIHUI, AHArpaMm, Tpa(ukos.

OmnuceiBaTh TOCJIE COBMECTHOTO aHalHM3a JIaHHBIE C TIOMOINBI0 CTaTHCTHYECKHUX
MOKa3aTeNIe: CpeAHUX 3HAUYeHWH M Mep pacceMBaHUs (pa3Mmax, NUCIEPCHUsS M CTaHIApPTHOE
OTKJIOHCHHE).

Haxoauth 4YacTOThl 4YMCIOBBIX 3HAUYE€HWH M YACTOThI COOBITUH, B TOM YHCIE IO
pe3ynbTataM M3MEpeHUd U HaOIoAeHHH (C MCIOIb30BaHUEM 3PUTENbHON HATNISAIHOCTU /WK
BepOaTBbHOM OTOPHI).

Haxomuth BEpoOSITHOCTH CIy4alHBIX COOBITHH B  ONBITaX, 3Has BEPOSTHOCTH
JJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B OINBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU
COOBITUSIMH (C UCITOJIB30BAHUEM 3PUTEILHON HATJISTHOCTH W/WIH BEpOaIbHOM OIOPHI).

Nwmets mpencraBienne o rpa@uueckux MOJAENSAX: NEPEBO CIy4yalHOrO SKCIEPUMEHTA,
JyarpamMmsl Diiiepa, YucaoBast npsmasi.

OnepupoBaTh MOHATUSIMH Ha 0A30BOM YPOBHE: MHOXECTBO, MIOJMHOKECTBO; BHIIOIHATH
orepaly HaJl MHOKEeCTBaMU: 00beTUHEHHE, TIepeceueHue, TOTOIHEHNE; IEPEUUCTISATh SJI€MEHThI
MHO>KECTB; IPUMEHSITH CBOMCTBA MHOXECTB (C MCIOJIb30BaHUEM BU3YaJIbHOH OIOPHI).

Nwmerts npencrasinenue o rpaduueckoM MpeICcTaBICHHEe MHOKECTB U CBA3EH MEXy HUMU
JUI OTHCAHUS TPOIECCOB U SBICHUHN, B TOM YHCIE MPH PELICHUH 3a/1ad U3 JAPYTUX y4eOHBIX
MIPEIMETOB U KYPCOB.

9 KVIACC

W3Bnexkatb u mpeoOpa3oBbIBaTh HHGPOPMALIMIO, TPEACTaBICHHYIO B Pa3JIMYHBIX
UCTOYHMKAX B BUJAE TaONMI, Auarpamm, rpadukoB; MPEACTAaBIATh JaHHbIE B BUAE TaOMIL,
JMarpamm, rpagukos.

Pemate mpocteiiiie 3ajaud  OpraHU30BaHHBIM MepeOOpOM BapUaHTOB, a TaKXKe C
UCIOJIb30BAHNEM KOMOMHATOPHBIX MTPABUII U METO/IOB.

Hwmets mpesncraBieHne 00 OMUCATENbHBIX XapaKTEpUCTHKAaX JUIs MAacCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHU.

HaxonuTh yacTOTHI 3HAU€HUI U YaCTOTHI COOBITHS, B TOM YHCJIE TOJIB3YACh pe3yJIbTaTaMu
MPOBEAEHHBIX U3MEPEHHI U HaOIOJICHUH (C OTOpOii Ha CIIPaBOYHYIO HH(POPMALIHIO).

HaxonuTh BEepoOSATHOCTH CIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM YHCIE B
OIBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEpUSAX HUCHBITAHUNA IO MEPBOTo
ycrexa, B CepUsaX UCIbITaHUN bepHyium.

HMets npenacraBieHue O CIly4aiiHOW BEJIMYMHE U O PACIIPEIEICHUN BEPOSTHOCTEM.

WwmeTth mpencraBieHne o 3aKOHE OOJBLIMX YHCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
Clly4ailHOM M3MEHYMBOCTHU M O POJIH 3aKOHA OOJIBIIKX YUCEN B IPUPOJIE U OOIIECTBE.









