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IHosicHuTEeIbHAS 3alIUCKA

[Ipu pa3paboTke amanTHpPOBaHHON pabodeid MporpaMMbl MO Y4YEOHOMY TpPEAMETY
«MatemaTuKa» Ui y9aIuxcs ¢ 3aIep’KKON ICUXUYECKOro pa3BUTUA /-9 KilaccoB (BapuaHTa 7)
YUUTHIBATUCH CIEAYIONINE HOPMATUBHO-TIPABOBBIC JJOKYMEHTHI:
1.®enepanbbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O6 obpazoannu B Poccuiickoii Denepanum.
2. ®enepanbHbiil 3akoH OT 19.12.2023 Ne 618-®3 «O BHeceHuu uszmeHenuit B denepanbHblil
3akoH «O06 obpazoBanuu B Poccuiickoit @enepanum.
3. ®enepanbublii 3ak0oH 0T 04.08.2023 Ne 479-®03 «O BHecenun nsmeHeHuil B DenepanbHbIil
3akoH «O0 oOpazoBannu B Poccuiickoit @enepanum.
4. ITpuka3z MunuctepctBa npocseuieHus Poccuiickoit @enepauun ot 24.11.2022 Ne 1025 «O6
yTBEpKJIeHUU (defepaabHOM aanTHPOBaHHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIETO
o0Opa3oBaHus Al 00YUaAIOUIUXCS C OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 3/J0OPOBbBSD».
5. Tlpukaz MunnpocBemenuss Poccun ot 01.02.2024 Ne 67 «O BHeceHMM W3MEHEHUM B
HEKOoTopble mpuka3zbl Munnpocsenienuss Poccuu, kacaromuecs geaepanbHbIX aAanTHPOBAHHBIX
00pa30BaTeNIbHBIX POTPAMM).
6.1Tpukaz Munnpocsemenuss Poccun ot 19.03.2024 Ne 171 "O BHeceHMM W3MEHEHUU B
HEKOTOpbIe MpuKa3zbl MuHucrepcTtBa mnpocsenieHus Poccuiickoin dPepepanuu, Kacarouumecs
dbenepanbHBIX 00pa30BaTEIBHBIX MMPOTPAMM HAuyadbHOTO 00IIEero oO0pa3oBaHMs, OCHOBHOTO
obmiero oOpa3oBaHusi W cpenHero obOmero obpazoBaHus" (3aperucTpupoBaHo B MHUHIOCTE
Poccun 11.04.2024 N 77830)
7. IlocranoBneHne [ MaBHOrO rocyJapCTBEHHOTO CaHUTApHOTro Bpada Poccuiickont Penepanuu ot
28.09.2020 Ne 28 «O6 ytBepxaeHun canutapHbix mnpaBui CII 2.4.3648-20 «CanurtapHo-
AMUAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM BOCHHTAHMUS M OOydYeHUs, OTIbIXa U
03710poBJIeHUs AeTei u MoJjoaexu» (BMecTe ¢ «CII 2.4.3648-20. CanuTapHble MpaBuia...»).
8. IlocTanoBnenue ['11aBHOrO rocyjapCcTBEHHOIO CaHUTAPHOIO Bpada Poccniickon denepannu ot
28 saBaps 2021 1. Ne 2 «O06 yTBepkaeHHM caHuTapHbIX mpaBwil u HopMm CanlluH 1.2.3685-21
«I'uruennueckne HOpMaTWBBI W TpeOoBaHHWSA K oOecrmeueHUr0 Oe30macHOCTH U (WJIH)
0€3BpPEHOCTH /IJIs1 YeJIoBeKa (PAKTOPOB CPeIbl OOUTAHUS.
9. Ilpukaz Munnpocsemienuss Poccun ot 21.09.2022 Ne 858 «O06 yTBepxkeHun ¢peaepaibHOro
nepeuHss Y4yeOHHMKOB, [JOMYUICHHBIX K HCIOJB30BAaHUIO TMpU  peaju3aldd  HMMEIOIINX
rOCy/apCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX TPOrPaMM HayalbHOIO 00IEro, OCHOBHOIO
obmiero,  cpemHero  o0mero  0o0pa3oBaHHWS ~ OpPraHHU3AIUSIMU,  OCYIIECTBIISIONUMU
00pa3oBaTeNbHYI0 JEATEIbHOCTh W YCTAHOBJICHHUS MPEAEIbHOIO CpPOKa HCIOIb30BaAHUS
UCKJIFOUEHHBIX YUEOHUKOBY.
10. Ilpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHHMH HW3MEHEHHI B
npwioxkeust Ne 1 u Ne 2 k [lpukasy Munnpocsemenuss Poccun ot 21.092022 Ne 858 OO0
yrBepxkaeHun DIIY, pomymeHHbIX K  HUCHOJIB30BAaHMIO TMpPU  peaju3aldd  MMEIOLUX
rOCy/apCTBEHHYIO aKKpeIUTalMI0 00pa30BaTEeIbHBIX TIPOrPaMM HayalbHOIO 00IIEro, OCHOBHOI'O
obmiero,  cpemHero  o0mero  00pa3oBaHHMS ~ OpPraHM3AIUsIMU,  OCYIIECTBIISIONIUMU
00pa30BaTeNIbHYI0 JEATEIbHOCTh W YCTAHOBJIEHHUS MPEJEIbHOIO CpOKa MCIOIb30BaAHUS
UCKJIFOUEHHBIX YUEOHUKOBY.
11. ITpuka3z MunucrepctBa npocsemienust Poccuiickoit @enepanuu ot 21.05.2024 Ne 347 "O
BHECEHUU U3MEHEHUN B npuka3 MunucrtepctBa npoceiienus Poccutickoit ®enepanuu ot 21
ceHTs10ps 2022 r. Ne 858 "OO6 yTBepxkaeHNM deaepaibHOro nepeyHs: yueOHUKOB, JOMYIICHHBIX K
UCIIOJIb30BAHUIO  TpM  pealu3alid  HMMEIOIIMX  TOCYJAapCTBEHHYI0  aKKpEIUTaIUIo
00pa30oBaTeNbHBIX MPOTpaMM HadajdbHOIO OOIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIero
o0pa3oBaHusl OpraHU3alUsIMHU, OCYILIECTBISIOIIMMU O0pa30BaTENIbHYIO0 JAEATEeIbHOCTb, U



YCTAaHOBJIEHUS ~ MPEAEIBbHOTO  CPOKAa  KCIOJb30BAHUS  HCKIIOYEHHBIX  Y4eOHHKOB"
(3apeructpuponan 21.06.2024 Ne 78626)

12. IIpuka3z Munnpocsemenus Poccun ot 18.07.2024 Ne 499 "O6 ytBepxkaeHnn (heaeparbHOTO
MepeyuHsl 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpCOB, MOMYUICHHBIX K HCIOJNb30BAHUIO TMpU
peayM3alii  MMEIONIUX TOCYAApCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIET0, CpeIHero 001ero oopa3oBanus" (3aperucTpupOBaHO B
Muntocte P® 16.08.2024 Ne 79172)

13. MeTonuueckue peKOMEHAAIMU 1O OOECIEYCHUI0 CAHUTAPHO SIUIEMHOJOTHUUYECKUX
TpeOOBaHMI TIPU peanu3alnuyd 00pa30BaTEIbHBIX MPOTPAMM C MPUMEHEHHEM 3JIEKTPOHHOIO
0o0ydYeHHUs W TUCTAaHIIMOHHBIX oOpa3oBaTenbHBIX TexHoNoruii (MP 2.4.0330-23 ytB. 29.08.2023
pykoBoguteneM denepanbHON CITyKObI 1O HAA30py B cdepe 3almuThl MpaB MOTPEOUTENCH H
Onaromnoy4us yeiaoBeka, [ maBHbIM canutapHbiM BpadoMm PO A 1O. [TonoBoii).

14. AnantupoBaHHasi OCHOBHasi 00pa3oBaTeibHasi MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUs
MAQOY «Momnuanosckast COLL Nely.

15. IIporpammsel Bociutanust MAOY «Moimmwanosekast COLL Nely

16. YctaB MAOY «Momuyanosckass COLI Nel»

OO0wmas xapakrepucTuKa yye0Horo npeamera «MaremaTtuka»

VYyeOHbrii npeamer «MaremMaTuka» BXOIUT B MpeaMETHYIO oOmacth «MaTemaTuka u
uHpopmatrukay. OH CHOCOOCTBYET Pa3BUTHUIO BBIUMCIUTENBLHON KYyJIBTYpbl M JIOTHYECKOTO
MBIIUICHNS, OPMUPOBAHUIO YMEHUS TOJH30BATHCS QJITOPUTMAMHU, a TakKe MPUOOPETCHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOJMMBIX B IIOBCEIHEBHOM »ku3HU oOyuarommxcs c 3IIP.
Y4yeOHbII  mpeAMeT  pa3BUBAeT  MBIIJICHUE, NPOCTPAHCTBEHHOE  BOOOpaKeHHE,
(GYHKIIMOHAIBHYIO TPAaMOTHOCTb, YMEHUS BOCHPHUHMMATh M KPUTHUYECKH AaHAIU3UPOBATh
uH(opMaInIo, MPEICTABICHHYIO B Pa3IMYHBIX (popMax.

OOyueHune matemaTuke Aa€T BO3MOXKHOCTH pa3BuBaTh y oOydarommxcs ¢ 3[1P Tounyio,
palMoOHaNbHYI0 U UH()OPMATUBHYIO peub, YMEHUE OTOMpaTh Hanboiee MOIXOSIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpauyecKue CpeACTBa JJi BBIPAXKEHUS CYXKJICHUM W HArJAJIHOTO UX
npeactaBieHuss. HeoOX0quMbIM KOMIIOHEHTOM OOI1IeH KYJbTYphl B COBPEMEHHOM TOJIKOBAHUHU
SBIIIETCA O00Illee 3HAaKOMCTBO C METOJIaMU IO3HAHUS JIEWCTBUTEIBHOCTH, NPEJICTABICHUE O
npeIMeTre U METoJlaXx MaTeMaTHKH, HMX OTJIMYUN OT METOJOB JIPYTMX €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATEeMAaTUKH JJisi PEIICHUS HAYYHBIX U
NpUKJIAIHBIX 3a1ad. TakuMm o0pa3oM, mMaremMaTHueckoe oOpa3oBaHHME BHOCHUT CBOM BKJIaja B
dopmupoBaHue o0IIeH KyJIbTyphl uenoBeka. M3yueHue maTeMaTHKU TakXke CIOCOOCTBYET
ACTETUYECKOMY BOCHUTAHUIO YEJIOBEKA, MTOHUMAHHUIO KPacOThl M M3AIIECTBA MaTEeMaTHYECKUX
paccykaeHul, BOCIPUSITUIO T€OMETPUUYECKUX (DOPM, YCBOCHUIO UJIEU CUMMETPHH.

[Tporpamma oTpaxaet cofepkaHne o0ydeHus npeamMery «MaTeMaTrukay ¢ yueToM 0COOBIX
obOpasoBaTenbHBIX TOTpeOHOCTeN oOyvaromuxcs ¢ 3IIP. OBnamenune y4eOHBIM TPEAMETOM
«MaremaTuka» TPEACTaBISET ONPEACICHHYI0 CIOXHOCTh sl ywamumxcs ¢ 3[P. VY
obyuaromuxcs ¢ 3IIP nHanbosiee BBIpaXE€HbI OTCTaBaHUS B Pa3BUTUU CJIOBECHO-JIOTHUYECKUX
(GbOopM MBINIIEHHUS, TOATOMY a0CTPaKTHBIE U OTBJICUYEHHBIE KAaTETOPUU UM TPYIHOIOCTYIHBI. B
TOXXE€ BpeMs MpPH CHEIHAIBHOM OOy4YeHHH OOYYarol[uecss MOTYT BBIMOJIHATH 3aJaHUsl IO
anroputMy. OHU BOCIHPUUMYHUBBI K IOMOIIM, MOTYT BBIIOJIHUTH MEPEHOC HA AHAJIOTUYHOE
3a/laHUE YCBOGHHOTO crmoco0a pemieHus. CHIDKEHHE Pa3BUTUS MBICIUTEIBHBIX OMEpanui u
3aMEJIJICHHOE CTAaHOBJICHUE JIOTUYECKUX JEUCTBUM MPUBOAAT K HEJOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAEMBbIX Y4EeOHBIX JeWCTBHi. Y OOydarolmuxcs 3aTPyIHEHbI CYETHHIE BBIYHCIICHUSA,
MpPOU3BOJUMBEIE B yMe€. B NHCHMEHHBIX BBIYHCICHHSX OHU MOTYT MPOMYyCKaThb OAWH U3



IPOMEXYTOYHBIX MIaroB. llpu paboTe C YUCIOBBIMU BBIPRKEHHUSIMH, BBIYHCIEHHUEM HX
3HAQ4YEHUsI MOTYT HE€ YJEpKUBaTb IPaBUIBHBIM MNOPANOK aeWctBud. [lpm ynpomenun,
npeoOpa3oBaHuu BbIpaxeHui yyamuecs ¢ 3[IP He MOTyT caMOCTOSITEIbHO NPUHSThH PELICHUE O
MIOCJIEIOBATENIBHOCTH BBINIOJIHEHHS AeHCTBUIM. KOHKPETHOCTD MBILIJIEHUS OCJIOKHSET YCBOCHUS
HaBblKa pELICHUS YPAaBHEHWM, HEPABEHCTB, CHUCTEeMBbl YypaBHeHuH. MM MamomocTynHO
COBEpIIIEHNE O0OPAaTUMBIX OTEPALIUH.

Huskuii ypoBeHb pa3BUTHsI JIOTHYECKHUX OIEpaluid, HeIOCTaTO4YHas O000OIIEHHOCTh
MBIIUICHUS 3aTPYAHSIIOT U3ydyeHue Tembl «DyHKUMW»: mpu onpeneneHuu (HyHKIHOHAIbHOU
3aBUCUMOCTH, IIpH ONHUCAHUM TpadUUYecKOd CHUTyallud, HCIOJb3Yys TI'E€OMETPHUYECKUH,
anreOpanyeckuii, QyHKIMOHAIBHBIN A3bIKH. Hepenko ydwaimuecss HE BHIAT Pa3HUIBI MEXIY
obnacteio ompeneneHus GYHKIMU W 00JIaCTbIO 3HAUYCHMM. PereHue 3amad COMPSKEHO C
TPYAHOCTSIMH O(OPMIICHHUSI KPATKOW 3aIlMCH, IPOBEICHHS aHaIM3a YCIOBUS 3aauu, BbIJCICHUS
cymectBeHHoro. Obyygaromuecs ¢ 3I1P 3aTpynHsSrOTCS cenaTh YMO3aKIOUYEeHHE OT OOIIEro K
YaCTHOMY, HEPEJIKO BBIOMPAIOT HEPAIMOHANIbHBIE CITIOCOOBI PEIIEHUs, NHOT/Ia OrPaHUYMBAIOTCS
MaHUNYJSLUSIMH C YUCIIAMHU.

[Ipn u3ydeHuu reomerpudeckoro martepuana oOyuarommecs ¢ 3I[IP cramkuBaroTcs ¢
TPYAHOCTBIO JI€JIaTh JIOTMYECKHE BBIBOJbI, CTPOUTH IIOCJIEHOBATENIBHBIE PACCYXKACHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUM MPUBOJUT K OLIMOKaM B pEIIECHUU
reoMeTpuueckux 3agad. OOy4daromuecs MOTYT OJMEHUThH (HopMyITy, HEMPABUILHO TPUMEHHUTD
TeopeMy. K cepbe3HbIM omuOKaM B peHIeHUH 3a]ad MPUBOAST HEJAOCTATOYHO pa3BUTHIC
IPOCTPAHCTBEHHbIE IMpeAcTaBieHuss. VM CJIOKHO BBINOJIHUTH YEPTEXK K YCIOBHUIO, B
MUCBMEHHBIX pPa00Tax OHU HE MOTYT IPUBECTH OOBSICHEHHE K UEPTEXKY.

TouyHOCTH 3aIOMUHAHUS ¥ BOCIIPOU3BEIEHUS Y4EOHOrO MaTeprasa CHUKEHBI 110 MPUYHHE
c1ab0OCTH MHECTHMYECKOW NeATeTbHOCTH, CyXeHusi oobema mamsaTu. OOywaronmumcs ¢ 3I1P
TpeOyeTcsi 6oJIbllIE BPEMEHHU Ha 3aKpeIlIeHue MaTrepualla, akTyalu3alus 3HAaHUM 10 oIope Ipu
BOCITPOM3BE/ICHUH.

Jlis  mpeonoynieHUss TPYAHOCTEH B U3y4eHUM YyueOHOro mnpeamera «MareMaTuka»
HeoOxoIuMa ajanTanus o0beMa M XapakTepa ydeOHOro marepuana K I03HaBaTEIbHBIM
Bo3MOHOCTAM yuanmxcs ¢ 3[1P. Cneayer yueOHbIN MaTepuan MpenojgHOCUTh HEOOJBIINMU
MOPUHUSMHU, YCIOXKHSASI €ro MOCTENEHHO, U3bICKUBATh CIOCOOBI aJanTalud TPYIHBIX 3aJaHHM,
HEKOTOpbIE TEMbl JaBaThb KaK O3HAKOMUTEIbHBIC; HCKIIOYaTh OTIEIbHBIE TPYIHbIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTeprall pEKOMEHYETCS U3ydaTh B MPOLECCE MPAKTUUECKON
JEATEIbHOCTH N0 pelleHuIo 3a1ad. OpraHuyecKkoe €IMHCTBO IMPAKTUYECKOM U YMCTBEHHOU
JESTENBHOCTH yUalluXcs Ha ypoKax MaTeMaTHUKU CIOCOOCTBYIOT MPOYHOMY M CO3HATEIBLHOMY
YCBOGHUIO OA3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Henu u 3a0aun n3yyeHust yaeOHoro npeamera «MaremMaTuka»

[TpuoputeTHBIMU LIEASIMU O0yUEHUS MaTeMaTUKe B /—9 Kilaccax sIBISIIOTCA:

e (opmupoBaHHE LEHTpPAJIbHBIX MAaTEeMATHUYECKUX MOHATHH (YUCIO, BEJIMYMHA,
reoMeTpuieckas (Gurypa, rnmepeMeHHas, BEPOSTHOCTb, (PYHKITHUS), 0OECTIEUNBAIOIINX
IPEEMCTBEHHOCTh M TIEPCIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHusl 00ydaroIXCs
¢ 3I1P;

e noxaBeaeHue odOywarouuxcs ¢ 3[IP Ha nocTynmHOM At HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3 MaT€MaTUKHU U OKPY KaroLIero MUpa, IOHUMAaHUE MaTEMaTUKH KaK YacTH
o011e KyJIbTyphl YeJIOBEUECTBA;

® pa3BHUTHE WHTEUIEKTYaJbHBIX M TBOPYECKUX crocoOHocTeil oOyuaromuxcs ¢ 3I1P,
MO03HABATEIbHONW aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIILJICHUS,
MHTEpPECca K U3yUEHUIO0 MaTEMAaTUKH;



e (QopmupoBaHue  (QyHKIIMOHAIBLHOM  MaTeMAaTUYECKOM  TPaMOTHOCTU:  YMEHUS
pacro3HaBaTh MPOSBICHUS MAaTEMATHYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CHUTYalMSIX M NPU U3yUYEHUH OPYTUX YUIEOHBIX MPEIMETOB,
NPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIHpOBAaTH HX Ha S3bIKE
MaTeMAaTUKA W CO3/1aBaTh MAaTEMaTHYECKUE MOJEIU, IPUMEHATb OCBOCHHBIN
MaTeMaTUYECKUI anmapar s pelleHHs NPAKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MMOJIYUYEHHBIE PE3YJIbTATHI.

JlocTrxkeHue 3TUX 1iesei 00ecrieunBaeTcs pellieHueM CIeayoIuX 3a1au:

e (QopmupoBath y oOy4daromuxcsi ¢ 3[IP HaBbeikm  yueOHO-TIO3HABATEIbHOU
NeSITETbHOCTH: TJIAHUPOBAHHUE Pa0OTHI, IOUCK PAIlMOHATIBHBIX MYTEH €€ BBIOJHEHHUS,
OCYILIECTBIICHHUS] CAMOKOHTPOJIS;

® CIOCOOCTBOBaTh  HMHTEIUIEKTyalbHOMY  pPa3BUTHIO,  (OpMHpOBATH  KaydecTsa,
HEOOXOJIMMbIE YENOBEKY Ul TOJHOLIEHHOM »HW3HU B COBPEMEHHOM OOIIECTBE,
CBOICTBEHHBIE MAaTE€MaTUYECKON JEATEIbHOCTU: SCHOCTM M TOYHOCTH MBICIH,
UHTYULIMHM, TPOCTPAHCTBEHHBIX MPEJICTaBICHUI, CIOCOOHOCTH K MPEOA0TICHHUIO
TPYIHOCTEH;

e (opmupoBaTh KJIIOYEBBIE KOMIETEHIMHM Yy4YalIMXcs B paMKax MpeAMETHOM o0iactu
«Maremartuka 1 H”HPOpMATHKAY;

® pa3BUBaTh MOHATHIHOE MbIIIIeHUs oOyydarouuxcs ¢ 3I1P;

® OCYIIECTBJIATh KOPPEKIMIO IMO3HABATENbHBIX IpolieccoB oOydaromuxcs ¢ 3IIP,
HEOOXOJIMMBIX ISl OCBOEHUS IPOrPaMMHOI'O MaTepuaia o yueOHOMY MpPEeAMETY;

® [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCALIMM OOpa30BaTeNbHbIX Je(ULHUTOB B
OCBOCHUHU TPEIIECTBYIOUIETO MPOrpaMMHOTO Matepuaina y oOydaromuxcs ¢ 3[1P u
HEJ0CTAaTKOB B UX MaTEeMaTHYE€CKOM Pa3BUTHUU;

e chopmHupoBaTh yCTOMYUBBIN HHTEPEC yUAIIUXCS K IPEAMETY;

® BBISBIIATH U Pa3BUBATh MAaTEMAaTUYECKUE U TBOPUYECKUE CLIOCOOHOCTH.

OcHOBHBIE JIMHUU COJAEpX aHUS Kypca MaTeMaTHKu B /-9 kiaccax: «Yucna u
BbIUHCIIEHUS», «AnreOpay («Anredpanueckue BbIpaXEHUS», «YPaBHEHUS U HEPAaBEHCTBAY),
«Dyakmum», «['eomerpus» («I'eomerpuyeckue QUTYpel W HX CBOWCTBay, «V3mepenue
reOMEeTPUUECKUX BETUYNHY), « BeposSTHOCTD U CTATUCTHKAY.

JlaHHble JIMHUM Pa3BUBAIOTCS MapalljiebHO, KaxAas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJJHAKO HE HE3aBUCHMMO OJIHA OT JPYTOW, & B TECHOM KOHTAaKTE U B3aUMOJCHCTBUH.
Kpome »TOro, ux oOBEAMHSET JIOTMYECKAsl COCTaBIAIOIIAsA, TPAIUIMOHHO MPUCYIIAs
MaTe€MaTHKe M IPOHMU3BIBAIONIAS BCE MAaTEMaTHYECKHUE KYpChbl M COJEpKATEIbHbIE JIMHHH.
ChopmymnupoBannoe B DemeparbHOM TOCYAAPCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE
OCHOBHOTrO 00mero o0Opa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATh IOHITHIMMU:
OIlpeJiesieHne, aKkCcuoma, TeopeMa, JI0Ka3aTelIbCTBO; YMEHHE pAClO3HAaBaTh WCTUHHBIE U
JIO’)KHbIE BBICKA3bIBAHUSA, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaMm, a (OPMHUPOBAHUE JIOTHUECKHUX
YMEHHUIl pacrpeaensercs IO BCeM TojaM oOyueHUs Ha YpOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusl.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM OCBOCHUS
[TpumepHoit paboueil mporpaMMBbl, paclpeeIEHHBIM 110 ToJAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcaM OO0ydyaroluecs
oOpalanuch HEOJAHOKPATHO, YTOObI OBJIA/ICHUE MATEMATUYECKUMH MOHATUSIMH M HaBbIKAMU
OCYILECTBISNIOCh ~ MOCIEAOBAaTEIbHO U TOCTYNAaTeNbHO, C COOJIIOJIEHUEM MPHUHLHUIIA



IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAIUCh B OOILYI CHUCTEMY MAaTeMaTHYECKHUX
npexacraBiaeHuil oOyuvarommxcs ¢ 3IIP, pacmmpsasg u yrmyOnas e€, oOpasys HpoYHbIE
MHO>KECTBEHHBIE CBSI3H.

OOyueHue yueOHOMY npeaMery «MaTemMaTuka» CTPOUTCS Ha CO3/1aHUU ONTHUMANIbHBIX
YCIOBHM Ui YCBOGHHS MporpamMmHoro Marepuana oOydaromumucs c 3IIP. Bombimoe
BHUMaHHE yJeNsieTcs OTOOpy y4eOHOro wmaTepuajia B COOTBETCTBHH C TMPHUHIMIIOM
JOCTYITHOCTHU MPU COXPAHEHUU O0IIEro 6a30BOT0 YPOBHS, KOTOPBIN JOKEH MO COACPKAHUIO
1 00beMy OBITh aaITUPOBAHHBIM TSl oOy4aronuxcs ¢ 3[IP B cooTBeTCTBUU C MX O0COOBIMU
00pa3oBaTEIbHBIMU TOTPEOHOCTSMH.

Crnenyer obneruuTh oBiazieHne MarepuaioM odydarommumucs ¢ 3IIP mocpenctsom ero
JIETAIbHOTO OOBSICHEHUS! C CHCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPAaTHON TPEHHPOBKH B
NPUMEHEHUM 3HAHWM, HCIOJIb3Yys IpPHEMBbl aKTyaln3aluu (BU3yajbHas OIOpa, NaMATKA).
[IpumepHas nporpamma IpelycMaTpUBAET BHECEHME HEKOTOPHIX M3MEHEHUM: YMEHbIIECHUE
o0beMa TEOPETHUYECKUX CBEJICHUM, BBIHECEHUE OTIENbHBIX TEM WM LENbIX pPa3AesioB B
MaTepUabl JJisi 0030pHOr0, 03HAKOMUTEIBHOIO U3YUECHHUS.

Ooyuarwmmuxcs ¢ 3I1P, 00ycsioB/1eHHBbIE 0COOBLIMH 00Pa30BATEIbHBIMH
NOTPeOHOCTAMU H 00ecrevuBaIOIIie OCMbICJIEHHOE 0CBOEHHE COAEePKAHUU 00Pa30BaHU S
no npeamery «MaremaTuka

Copnepxanue BUIOB AesiTenbHOCTH oOyudarommxcs ¢ 3IIP ompenensiercss ux ocoObiMu
oOpa3oBaTebHBIMU TTOTPEOHOCTAMU. CleayeT YCUIUTh BUIBI IEATEILHOCTH CHEIU(UIHBIC IS
JTAHHOW KaTeTOpUH JIeTel, 00eCreYnBaIONEe OCMBICICHHOE OCBOCHHE COJIEP>KaHUsI 00pa30BaHHUS
0 TIPEAMETY:

YCUJICHHE TTPEAMETHO-TIPAKTUYECKON JEATEIIbHOCTU C aKTUBU3AIMEW CEHCOPHBIX CUCTEM;
YepeaOBaHUE BUJIOB JIESATEIbHOCTH, 3aICUCTBYIOIINX PA3JINYHbIE CEHCOPHBIE CHCTEMBI;

OCBOEHHUE MaTepuaia ¢ OIOpoi Ha aliTOPUTM; «IIOIIATOBOCTHY» B U3yUEHUHU MaTepHala;

WCIIOJIb30BaHNE JOMOJHUTEIFHON BHU3YyaJbHOM OMOPHI (CXEMbI, IIA0JOHBI, OIMOPHBIC
TaOJIHIBI);

pEUYEBOM OTYET O IMpPOLECCE U PE3YJbTATE NESATEIBHOCTH; BBINOJIHEHUE CIIEIUATIbHBIX
3a/1aHU#, 00ECIEeUNBAIOIIUX KOPPEKIUIO PETYJISIIIUU yueOHO-TI03HABATEILHOM NIEATEIBHOCTH U
KOHTPOJIb COOCTBEHHOTI'O pe3yJjbTaTa.

Jns obyuatomuxcst ¢ 3[IP cyiecTBeHHBIM SIBISIOTCA MPUEMBI pabOTHI C JIEKCUYECKUM
MaTepuaioM mo mnpeamery. [IpoBogutcs crenuanbHas padoTa MO BBEACHHIO B aKTHUBHBIM
CJI0Baph OOYYaIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJMOTHH. M3yuaemble TEpMHUHBI BBOJSATCS Ha
MOJIMCEHCOPHOM OCHOBe, oO0s3aTellbHa BU3yalbHas MOJJIEPKKA, aITOPUTMBI pabOTHl ¢
ONpeIeTICHUEM, OITIOPHBIE CXEMBI JIs aKTyaJIu3allid TEPMUHOJIOTUH.

MECTO YYEBHOTI'O IIPEJIMETA «MATEMATHUKA» 7—9 KJIACCBI

B coorBerctBum ¢ @DenepanbHBIM  TOCYJapCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O00IIero 0Opa30BaHUS MaTeMaTHKa SBISETCS 00S3aTeIbHBIM
PEeIMETOM Ha TaHHOM YPOBHE 00pa30BaHUS M U3ydaeTcsl Ha 0a30BOM YPOBHE B paMKax
CIIEAYIOIUX y4eOHBIX KypcoB: «Anredpay», «['eomerpus», «BeposSTHOCTh M CTATUCTHKAY.
Hacrosime#t mporpamMmoil mpemycMaTpuBaeTcs BBIACICHHE B Y4eOHOM IUIaHE Ha
u3ydeHne MaTeMaTuku B /—9 kiaccax 6 ydeOHBIX 4acOB B HEJIENIO B TEUCHUE KAXKIOTO
roga oOydeHus, Bcero 612 y4eOHBIX 4acoB.



COJEP)KAHME OBYYEHMUSA «AJI'EBPA»
7 KJIACC

Yucna v BBIYUCTICHUS

JpoOu 0OBIKHOBEHHBIE U JECSITUYHBIE, IEPEX0 OT OAHOM (OpMBI 3amucu Apodelt K
npyroi. IloHsTME palMOHAIBPHOIO YHCIA, 3alMCh, CPAaBHEHHUE, YIOPSAJOYMBAHUE
palMOHAIBHBIX 4YHcel. ApupMETHYECKHe JEHCTBHA C pAaIMOHAIBHBIMH YHCIIAMU.
Pemenue 3aga4 u3 peaabHON NPAaKTUKK HA YACTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OINpejAesieHHe, IpeoOpa3zoBaHME
BBIPQKEHUH HA OCHOBE ONpEIEICHHs, 3amuch Oonpmmx uyucen. [IpoueHTsl, 3amuchk
OPOLIEHTOB B BHJE IpoOM M ApoOM B BHJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEATIbHOM MPAKTUKU.

[IpumeHeHne MPU3HAKOB JAETMMOCTH, Pa3JIOKEHHUE HAa MHOXKHUTENIN HATypaJlbHbIX
YHCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIIE IIpsIMast U 0OpaTHas IPONOPLHUOHATIBHOCTH.

Anrebpandeckuie BbIPaKEHUS

[IepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAXKEHHsS C IEpeMEHHOU. JlomycTumele
3HaueHus1 IepeMeHHbIX. [IpencraBiieHne 3aBUCHMOCTH MEXAYy BEIWYMHAMM B BHJE
¢dopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBaHne OYKBEHHBIX BbIPAKEHUH,
TOXKJECTBEHHO PAaBHbBIC BBIPAKEHHs, MpaBUiia MpeoOpa3oBaHMsl CyMM U IMPOU3BENICHU,
IpaBUJIa PACKPBITUS CKOOOK M MPUBEJIEHUS MOJOOHBIX CllaraeéMbIX.

CBolICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl W MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHUE,
YMHOKE€HHUE MHOIOWwIEHOB. DOpMyJIbl COKPAIlEHHOIO YMHOXKEHMs: KBagpaT CyMMbl H
KBaApar pasHocTH. DopMmyna pa3HOCTH KBaAparoB. PasnokeHue MHOIOUYIEHOB Ha
MHOKUTEIIN.

YpaBHEHHS 1 HEPABEHCTBA

VYpaBHEeHHEe, KOpEHb YpaBHEHMs, MpaBwia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHHUI.

JInneliHOEe ypaBHEHUE C OHOU IIEPEMEHHOM, YUCIIO KOPHEHN JIMHEMHOTO ypaBHEHUS,
pelleHre JUHEHHBIX ypaBHeHHMH. (COCTaBIEHUE YpPaBHEHUH II0 YCJIOBHMIO 3aJauM.
Pemrenne TEKCTOBBIX 3a7a4 C IOMOLIBIO YPAaBHEHUM.

JIluneliHOoe ypaBHEHHE C JBYMs NepeMeHHbIMH U ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUH C ABYMs NEPEMEHHbIMU. PerieHne cucreM ypaBHEHHI ciocoOoM
noJIcTaHOBKHU. [IpuMephl penieHus TEKCTOBBIX 3a7ja4 ¢ IOMOLIBIO CUCTEM YPABHEHUN.

OyHKIMU

Koopaunata Touku Ha npsmoil. YwucinoBele NpomexyTkH. PaccrosHue Mexny
JBYMsI TOYKaMH KOOPJMHATHOW MPSAMOIA.

[IpsimoyronmpHas cucrema kKoopauHaT, ocu OX u Oy. AGcumcca 1 opaIuHATa TOUYKH
Ha KOOpAMHATHOM IuiocKocTH. [Ipumepsl rpaduxoB, 3amaHHbIX (opmynamu. UYrteHue
rpadukoB peanpHbIX 3aBucumocted. llonstue Qynkuuun. I'paduk dynkunu. CpoiicTBa
bynkuuii. Jlunelinas ¢ynkums, e€ rpaduk. I'padux ynkmuu y = [x|. ['paduyeckoe
pelIeHNe TMHENHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPaBHCHHM.



8 KJIACC

Yucna u BBIYUCIEHUS

KBangpartHselii kopeHb u3 uncina. [Toudarue 06 uppaunonansHoM uucie. JlecsaTuyHbie
npuOIMKEeHUsT UppaluoHaNbHbIX uuces. CBoiicTBa apu(METHUYECKUX KBaJpaTHbIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBHIPAKECHUI M BHIYMCICHHSIM.
JleCTBUTENIBHBIC YHCIIA.

CreneHb ¢ LeabIM okazareseM u e€ ceoiicTBa. CTaHAapTHAsS 3alIUCh YUCIA.

AnreOpandeckue BbIpaKeHUsI

KBanpatHplii TpéXwieH, pa3lloKEHUE KBAaJPAaTHOTO TPEXWIEHA Ha MHOXHUTEIH.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpanueckoi 1podu. CloxeHue,
BbIUMTAHHUE, YMHOXEHHE, JIeJIeHne anredpanyeckux apooeil. PanronanbHble BhIpaKeHUs
U UX IpeoOpa3oBaHueE.

YpaBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEHW KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemenne ypaBHEHMH, CBOASIIMXCS K JIMHEWHBIM M KBaapaTHbIM. IIpocreitmme
JIpOOHO-pallMOHAJIbHbBIE YPaBHEHUSI.

['padmueckas wuHTEpHpeTanus ypaBHEHHH C JByMs MEPEMEHHbIMH U CHCTEM
JIMHEVHBIX YPABHEHUH C IBYyMs NIEpEMEHHBbIMU. [Iprmepsl pemeHns CUCTEM HEJIMHENHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33714 aNreOpanyeckuM CocoOOM.

HucnoBble HEpPaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOU.
PaBHOCWIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA ¢ OAHOW mepeMeHHO. CrucTeMsl
JIMHEVMHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

OyHKIMHU

[Tonarue ¢ynkumu. O61aCTh OMpEIENeHUs] U MHOXKECTBO 3HAUCHUH (DYHKIUH.
CriocoObI 3a1aHust PYHKIUHA.

I'padux pynkuuu. Yrenne croiicTB pyHkiuu no e€ rpaduxy. [Ipumepsr rpadgukos
(YHKIMHA, OTpa’KaIOUIMX pealbHbIE IPOLECCHI.

@OyHKIIMK,  OMKMCHIBAIOIIME MPSIMYH0 W OOpaTHYI  IMPOIOPIUOHATIbHBIC
3aBHCHMOCTH, uX rpaduxn. Oyukmuu Y = X2, Y = X3, y = Vx, y=|x|. Tpaduueckoe
pellICHUE YPABHEHUH U CHCTEM yPaBHCHHUH.

9 KVIACC

Yucia ¥ BBIYUCICHUS

PaLII/IOHaJ'II)HBIe quciia, HWppalUOHAIBHBIC YHUCIId, KOHCYHBLIC H OCCKOHCYHBIC
JCCATHYHBIC I[pO6I/I. MHOX€eCTBO ACUCTBUTEIBHBIX YHCCJI, JICMCTBUTEIILHBIC YHCIIa KakK
OCCKOHCYHBIC JACCATHUYHBIC Z[pO6I/I. B3aumuo OAHO3HAYHOC COOTBCTCTBUC MCKIAY
MHO>XECTBOM JCHCTBUTEIbHBIX YUCEI U KOOpHHHaTHOﬁ HpHMOﬁ.

CpaBHeHI/Ie JIEHCTBUTEIILHBIX YHUCCII, apI/I(i)MeTI/ILIeCKI/Ie JIEUCTBUS C
I[CﬁCTBHT@HBHBIMH qucCjiaMH.

PaSMepLI 00BEKTOB OKPYKaromero MHpa, JIHUTCIIBHOCTD IIpoueccoB B



OKPYXKaIOLIEM MUpE.
[TpubnuxEHHOE 3HAYEHHWE BEJIWYHHBI, TOYHOCTh NpuUOIMKeHUs. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yibTaToB BRIUUCICHUM.

YpaBHEHUS U HEPABEHCTBA

JluneriHoe ypaBHeHHWe. PemeHue ypaBHEHUN, CBOIAIIMXCA K  JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [lpumepbl pelieHus YpaBHEHUW TPETbEW M UYETBEPTOM
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHeHWH. PemieHne TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHHe C JByMs MEpeMEHHbIMH U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUN C JByMs IIEPEMEHHbIMU. PelieHne cucreM AByX ypaBHEHUM, OHO
U3 KOTOPBIX JIMHEWHOEe, a Jpyroe — BTOpPOW cTemeHu. [ padudeckass WHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C JBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7ja4 areOpandeckuM criocoOoM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemeHne JMHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOM. Pemenue cucrem
JMHEIHBIX HEPaBEHCTB ¢ OAHOW mepeMeHHOM. KBanpaTtHble HepaBeHcTBa. ['paduueckas
MHTEpIIpETalUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

OyHKIUH

KBagpatnunas ¢ynkuums, e€ rtpaduk wu cBoiictBa. [lapaboma, KoopauHATHI
BEPIIMHBI apaboJibl, OCb CAMMETPUHU MapadOoJIbL.

I'padukn ¢yrkmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || u ux
CBONCTBA.

YucnoBsle NOCIEI0BATEIBHOCTH U IPOIPECCUN

[TondATre  4MCIOBOM  NOCIENOBAaTENIBHOCTU.  3aJaHUE  I1OCIIECJOBATEIBHOCTH
peKyppeHTHOH HopMyI0ii u HopMyII0il N-To YiIeHa.

Apupmernueckass M reomerpuueckas mnporpeccun. @dopmynasl  N-ro  uieHa
apu(pMETHYECKON U TEOMETPUUECKON TPOrPECCHI, CyMMBI IEPBBIX N YJIECHOB.

N3o0paxenne 4jieHOB apu(PMETHIECKON U TeOMETPUUYECKON MPOTPECCHil TOUKaMu
Ha KOOPJIWHATHOM IUIOCKOCTU. JIMHEWHBIH M SKCHOHEHIMANbHBINM pocT. CroxkHbIE
MIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE Ppe3yabTaThl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3yITCS:

1) marproTHYECKOE BOCIIUTAHHUE:!

IPOSIBIIEGHUEM HHTEpeca K MNPOIUIOMY M HACTOSALIEMY POCCHUICKONM MaTeMaTUKH,
[IECHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHMSIM POCCHUHCKUX MAaTEeMaTHMKOB U POCCHICKON
MaTEMaTHYECKOW IIKOJIbI, K HCIOJIb30BAHMIO 3TUX JOCTHKEHUH B JPYrMX HayKax M
IOPUKIAAHBIX chepax;

2) TpaXXJJaHCKOE U [yXOBHO-HPABCTBEHHOE BOCIHTAHHUE!

TOTOBHOCTBIO K BBINOJIHEHHIO 00A3aHHOCTEN IpaKJaHMHA U PEAU3ALMU €ro Mpas,
IPEJCTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TMpoueayp TIpaxIaHCKOro obmiectBa (Hampumep, BBIOOPHI, OINPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ATHYECKHMX NPOOJIEM, CBS3aHHBIX C MPAKTUIECKUM
OPUMEHEHUEM JOCTUXEHMH HayKH, OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX
INPHUHIIMIIOB B JEATENBHOCTU YUEHOTO;

3) Tpy10BOE BOCITUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE YydYacTH€ B  pEIIEHWH [PaKTUYECKUX 3373y
MaTeMaTU4YEeCKOW  HANpaBJIEHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaT€MaTH4YECKOIo
o0pa3oBaHMs Ha TMPOTHKECHHUH BCEH JKM3HHM IS YCIEMHOW mpodeccuoHaIbHON
NESTeIbHOCTH M pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HaHHBIM BBIOOpOM U
IOCTPOEHUEM HWHAMBHUIyaJIbHOW TPAaeKTOpPUU OOpa30BaHUs U SKU3HEHHBIX IUIAHOB C
Y4ETOM JINYHBIX UTHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIIBHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTU4YeCKMX OOBEKTOB, 3ajad, pELIEeHUH, pacCyXJeHUH, YMEHUI0 BHUJETh
MaTEMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LIECHHOCTH HAyYHOTO TIO3HAHHSL:

OpUEHTAlMeN B JeATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HbIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs Y€JIOBEKA, IPUPOJIbl U OOILIECTBA, TOHUMAaHUEM
MaTEeMaTH4YECKOM HayKH Kak c(epbl YeIIOBEUECKOMN N1E€ATEIbHOCTH, ITANOB €€ Pa3BUTUS U
3HaYUMOCTH Ul Ppa3BUTHUS LMBWIM3ALMU, OBJIAJCHUEM SI3BIKOM MAaTEMaTHKU U
MaTeMaTH4YECKOU KyJIbTYpOi Kak CpEJACTBOM MO3HAHUS MUpPA, OBJIAJICHUEM MIPOCTEUILINMU
HaBbIKAMM UCCIIEJIOBATEIBCKON JESITEIbHOCTH;

6) ¢usuyeckoe  BocmuTaHue, (HOPMUPOBAHHE  KYJIBTYpbl  3[0POBbS  H
AMOIMOHATBHOTO 0JIArOTIONYYHSI:

TOTOBHOCTBIO IPUMEHSATh MaTeMaTHMYECKUE 3HAHUS B MHTEpPECaxX CBOETO 3/I0POBbS,
BEJICHUS 3/I0pOBOrO 00pa3za >XKM3HU (370pOBOE MNHUTAHHME, COATAHCHPOBAHHBIM pPEKUM
3aHATUN M OT/AbIXA, peryisipHas (u3nyeckas aKTUBHOCTb), COPMHUPOBAHHOCTh HABBIKA
peduiekcuu, NpU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TAKOI'o ke MpaBa Ipyroro 4yeaoBeKa;



7) 9KOJIOTMUYECKOE BOCITUTAHUE:

OpUEHTAIlME!l Ha MPUMEHEHHWE MATEMaTUYECKUX 3HAHUU JUIsl pelieHus 3ajad B
00JaCTH COXPAaHHOCTH OKPY>KaloIIeW Cpeibl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MOKHBIX TOCJIEACTBUM [IJII OKpPYXAalollel Cpelnbl, OCO3HAHHEM TJI00AIBHOTO
XapakTepa IKOJIOTHUECKUX MPOOJIeM U MyTel X pelieHus;

8) amanTarus K M3MEHSFOIIUMCS YCIOBHSIM COLIMATIBHOM M IPUPOTHON CPEIbl:

TOTOBHOCTBIO K JCMCTBHUSM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTh, B TOM YHCIE YMEHHE
YUUTbCA y APYTHUX JtoJed, NMpuoOpeTaTh B COBMECTHOW JAEATEIbHOCTH HOBBIE 3HAHUS,
HaBBIKU ¥ KOMIIETCHIIMH U3 ONBITA IPYTHUX;

HEO0OXOIMMOCTBIO B ()OPMUPOBAHUH HOBBIX 3HAHWM, B TOM 4ucie (HOPMYIHPOBATH
UJIEH, TIOHATHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJCHUSAX, B TOM YHCIIC PaHEE HEU3BECTHBIX,
OCO3HaBaTh Ne(MUIUTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYyaIlMIO0 KaK BBI30B, TPEOYIOIMINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS
U JIeiicTBHsI, POPMYITUPOBATH U OIICHUBATH PUCKU U MOCIEACTBUS, (HOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3VYJIBTATBI
[To3HaBatenpHBIE  yHUBEpCAJbHBIE  yueOHBbIE  JeicTBUS  ba3zoBbie
JIOTUYECKUE AEHUCTBUA:

¢ BEISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKA MATEMAaTUUYECKUX OOBEKTOB,
MOHATHHM, OTHOIIEHWM MEXAy TMOHATUSAMU, (OPMYIHUPOBATh OMNPEACICHHUS] TOHSATHI,
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KIACCU(DUKAIMK, OCHOBAHUS JJIsi 00OOIICHHUS U
CpPaBHEHHUsI, KPUTEPUH MPOBOJUMOTIO aHAJIN34;

® BOCIIPUHUMATh, (OPMYJIHPOBATh U MPEe0OPa3OBbIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULATeNIbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

¢ BBISIBJISITH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOPEYMUS B
dakTax, JaHHBIX, HAOIIOJACHUSAX W YTBEP)KACHHUAX, MpeiaraTh KPUTEPUH ISl BBISBIICHUS
3aKOHOMEPHOCTEU U MMPOTUBOPEUMIA;

¢ IeJIaTh BBIBOJIBI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

*pa3dupaTh JI0OKa3aTelbCTBA MAaTEMaTHYECKUX yTBEpXKIEHUH (NpsiMble U OT
MPOTUBHOI'0), TPOBOAUTH CAMOCTOSITEILHO HECIOKHBIE JOKa3aTelbCTBA MAaTEMaTHYECKUX
(akTOB, BBICTpaWBaTh AaPryMEHTALMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS,

* BbIOMpaTh crnocod perieHus ydeOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BHIOUPATh HambOoJiee MOAXOMSIIUNA C YYETOM CaAMOCTOSATEIHHO BBIJEICHHBIX
KPUTEPHEB).

baszoBble nccnenoBaTenbCKue NEUCTBYS:



® ICIIOJIL30BAaTh ~ BOIMPOCHl  KAK  MCCIIEIOBATENbCKUNA  MHCTPYMEHT  IIO3HAHMUS,
dbopMynHupoBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpEYUE, MpoOiieMy, CaMOCTOSTEIbHO
YCTaHABIIMBATh HCKOMOE W JaHHO€, (OpPMHpPOBATH THUIOTE3Yy, APTyMEHTHPOBATh CBOIO
MO3ULINIO, MHEHUE;

¢ [IPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIIOKHBIN SKCIEPUMEHT,
HEOONBIIIOE MCCIIEIOBAHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTrO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOO0M;

® CAMOCTOSITEIBHO ~ (OPMYJIHPOBATH OOOOIIEHUST ¥ BBIBOABI IO  pe3yJbTaTam
MPOBENEHHOTO HAOIO/IEHUs, HCCIIEOBaHMs, OILEHUBATh JOCTOBEPHOCTh IOJYUYEHHBIX
pEe3yIabTaTOB, BEIBOJAOB U 0000IICHHUI];

® IPOTHO3MPOBATh  BO3MOXXHOE  pa3BUTUE IIpoliecca, a TakXkKe BBIIBUIAThH
MPEANOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ota ¢ undopmaruei:

* BBISIBIISATH HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX
JUIs peLeHMs 3a/1a4H;

¢ BBIOUPATh, AaHAJTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATh NH(OPMALIUIO
pa3IUYHBIX BUJIOB U (hOPM IIPEACTABIICHUS;

* BBIOMpaTh (popMy mpeacTaBieHus HHPOPMAIMH W WILIIOCTPUPOBATH peEIIaeMbIe
3aJa4y CXeMaMHu, TuarpaMmMamMu, HHOU rpaduKoil 1 nX KOMOMHALUSAMU;

® OLIEHUBATh HAAEKHOCTh MHPOpPMALMMU IO KPUTEPHSM, NPEAJIOKEHHBIM YUUTEIIEM
i chOpMyITUPOBAHHBIM CAMOCTOSATEIHHO.

KomMmyHHKaTHBHBIE YHUBEPCATIbHbBIE YU€OHBIC IEHCTBUS:

® BOCIIPUHUMATh U (POPMYIMPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U LEJISAMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHs 1O XOAY pEIICHHsS 3aJadd, KOMMEHTHUPOBATh TMOTYYCHHBIH
pe3ynbTarT;

*B Xo0/1€ OOCYXIEHHsS 3a/JaBaTh BOMPOCH IO CYIIECTBY OOCYXJaeMOH TEMBI,
npoOsemMsbl, pelaeMod 3ajaud, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE HAa IOUCK pEeIleHUs,
COITOCTABIISITh CBOM CY)KJIEHUS C CYKACHUSIMHU JPYTUX YYACTHUKOB TUAIIOTa, 0OHAPYKUBATh
pa3Iuuue U CXOJACTBO MO3ULMUI, B KOPPEeKTHOU dopMme (opMynHpoBaTh pa3HOIIACHs, CBOU
BO3PaKCHUS;

® IPE/CTABIATh PE3y/NbTaThl pEIIEHUs 3aJauyd, OHKCIEPUMEHTa, HCCIIEIOBAHHUS,
MPOEKTA, CAMOCTOSTEIIbHO BBIOMPATh (hOpMAT BRICTYIUICHHS C YIETOM 33124 MPE3CHTAINH U
0COOEHHOCTEHN ayJUTOPUH;

¢ IOHUMAaTh U HUCII0JIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIAUBUAYAJIBHON pabOThI
IPU PEIICHUH YyIeOHBIX MaTEMaTHUECKUX 3a/1a4;

*IPUHUMATh I€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0
COBMECTHOW paboThl, paclpenessTb BuAbl padoT, 1OroBapuBaThCcs, 00CYKAaTh MpoLecc U
pe3ynbTat paboTsl, 00001aTh MHEHUST HECKOIBKUX JIFOJICH;

* y4acTBOBaTh B TPYMIOBBIX ¢opmax pabdoTel (00CykIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBbI U JAPYTHUE), BBHIIOIHATH CBOIO 4acTh pabOThl U KOOPAWHUPOBATH CBOU



JICUCTBUS C APYIUMHU YJICHAMH KOMaHIbI, OLCHUBATH KAa4YCCTBO CBOCI'O BKJIaJla B O6H.IPII>1

IOPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.
PerynstuBHble yHUBepcallbHbIe yueOHbIe neiicTBUsI CaMoOpraHu3anus:
® CaMOCTOSITENIBHO COCTABJISAITh IUIAH, AJITOPUTM pEIIEHUs 3ahadu (WIK €ro 4acThb),
BBIOMpATh CHNOCOO peuieHus ¢ Y4€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATh BapUAHThl PELICHUHN C Y4ETOM HOBOM
nHdopmaIuu.
CaMOKOHTPOJIb, SMOLIMOHAIBHBII HHTEJJIEKT:
®BIIAJICTh CIOCOOAMHM CAMOIPOBEPKH, CaMOKOHTPOJS IIpolecca U pe3yibTara
pelIeHusT MaTeMaTHYECKOM 3a1a4u;
® IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH IIPX PEILICHUN 3a1a4d, BHOCUTh
KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;
® OLICHUBATH COOTBETCTBUE peE3ysbTaTa JACSATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSACHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS L€, HAXOIUTh OIINOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI
K xonIy oOyuenust B 7 kjacce 0Oy4YarOMUIACS MONYYHUT CIICAYIONINE TPEIMETHBIC
pe3yJIbTaTHhI:

Yucna v BEIYUCIICHUS

BrImostHATE, codeTas yCTHBIC U TUCbMEHHBIC TPUEMBI, apu(hMETUIECKHE JICHCTBUS C
paloHaIbHBIMHU YHCIIAMH.

HaxomuTh 3HaueHUs YUCIIOBBIX BRIPAKECHUN, TPUMEHSITh PA3HOOOpa3HBIE CIIOCOOBI U
NpUEMBI BBIYUCIICHUS] 3HAYEHUM JIPOOHBIX BBIPAKCHHH, COIAEpKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[Tepexomuth OT onmHOW (OpPMBI 3amucH 4YuCed K JApyrod (mpeoOpa3oBBIBaTh
JECATUYHYIO JIPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B
OCCKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAA0YUBATH PAIIMOHATBHBIC YHCIIA.
OkpyridTh ynchna.

BEITIOJIHATE TPUKUAKY W OICHKY pPE3yJIbTaTa BBIYUCICHUHN, OIEHKY 3HAYCHHM
YHUCIIOBBIX BBIPAXKCHUH. BBITONHATE JCWCTBHS CO CTENEHSAMH C HaTypalbHBIMU
MIOKAa3aTeIISIMHU.

[TpuMeHSTh PU3HAKK JACTUMOCTH, Pa3joKEHNE HAa MHOXKUTEIIM HATYpPaJbHBIX YHUCEI.

Pemath npakTUKO-OpUEHTUPOBAHHBIC 3a]a4M, CBS3aHHBIC C OTHOIICHHWEM BEIWYWH,
IIPOIMOPIIMOHAIBHOCTBIO BEJIMYUH, MPOIICHTAMH, HHTEPIIPETUPOBATH PE3yJIbTaThl PCIICHHUS
3a/1a4 ¢ y4ETOM OTpaHUYCHUI, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anrebpandeckue BbIpa)KEHUS



Hcnonb3oBath anreOpandyeckyrd TEPMUHOJIOTHIO UM CHUMBOJIUKY, MPUMEHSTh €€ B
IpolLecce OCBOEHUs yueOHOTro MaTepuara.

HaxonuTs 3HaueHns OyKBEHHBIX BHIPAXKEHUN MPU 3aJJaHHBIX 3HAUCHUSX [TEPEMEHHBIX.

BoinonHATh npeoOpa3oBaHusi LENOr0 BBIPAXKEHHWS B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BpINONHATE YMHOXKEHME OAHOYIEHA HA MHOTOYIEH M MHOI'OYIEHAa HA MHOIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3yIoKEHNE MHOTOYICHOB HA MHOKHUTENIH C MOMOIIBIO BBIHECEHHUS
3a CKOOKHM OOIIero MHOXWTENS, TPYNIUPOBKH ClIaraéMbIX, HPUMEHEHHs (OpMYII
COKPAILLIEHHOTO YMHOKCHUS.

[IpumensTe npeoOpa3oBaHWs MHOTOYJICHOB JUIsl PEIICHUs PAa3IMYHBIX 3a7ad W3
MAaT€MaTUKH, CMEXHBIX NPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTe CBOWCTBA CTENEHEW C HATypaJlbHBIMHU  IOKa3aTeIsIMH IS
npeoOpa3oBaHuUs BEIpAKEHUH.

YpaBHEHMS U HEPABEHCTBA

Pewrare MHENHBIE ypaBHEHUS C OJHOU IIEPEMEHHOMN, IIPUMEHSS MIPaBUila IIepexoaa
OT UCXOJHOTO YPABHEHHUS K PaBHOCUILHOMY eMy. IIpoBepATs, sBIsS€TCA JIM YUCI0 KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOAbI MPU PEIICHUH JTMHEHHBIX YPAaBHEHUM U UX CUCTEM.

[TonGupars mpuMephl Map 4YKce, SBISIOIMINXCS pelIeHHeM JUHEHHOro YpaBHEHHUS C
JIBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TIpaUK JHMHEHHOTO YpPaBHEHHsI C JBYMs
HepeMEHHBIMHU, MTONIB3YACh TpadUKOM, IPHUBOJUTH IPUMEPHI PEIICHHS YPABHEHHUS.

Pemats cucteMbl IBYX JTUHEUHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM YUCIIE
rpauUecK.

CocTaBnaTh M pelmaTh JMHEWHOE YPaBHEHHUE WM CUCTEMY JIMHENHBIX YPaBHEHHUH 110
YCIJIOBMIO 33Jja4¥, MHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 334U ITOJIyYEHHBIN
pe3ynbTar.

DOyHKIMH

N300paxkaTh HAa KOOPAMHATHYIO MPSAMYIO TOYKY, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJWHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIIbI, 3alMCHIBATH YHCIOBBIC IMPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OtmedaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHerHbIX QyHkuuit. Ctpouts rpaduk QyHkmum y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKITUH M3BECTHBIE 3aBUCHMOCTH MEX]y BEITMUYWHAMU:
CKOPOCTh, BpEMs, pacCTOSHHE, II€HA, KOJUYECTBO, CTOUMOCTH, IPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEM paboThI.

HaxonuTs 3HaueHre (GYHKIIUY 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocod MpeACTaBICHUS W aHanu3a WHGOpPMAIUU,
U3BJICKATh M WHTEPIPETUPOBATh HH(POpPMAIUIO U3 TPadUKOB pPEATbHBIX IPOIECCOB H
3aBUCHUMOCTEH.

K xoHiy oOyueHust B 8 kjiacce 00y4aromuiicsi MOTYYUT CIAEAYIOIIUE MPEIMETHBIE
pe3yIbTaThI:



Ywuciia ¥ BEIYUCICHUS

Ucnons3oBaTh HavalibHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX UYHCEI
JUIST CpaBHEHUS, OKPYIJICHHS H BBIYUCICHUN, H300pakaTh JCHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOMN IIPSIMOM.

[IpuMeHsITh TOHATHE apU(DMETHIECKOTO KBAIPaTHOTO KOPHS, HAXOAUTh KBaIpaTHbIE
KOPHHU, HUCIOJIb3yS TpPU HEOOXOAMMOCTH KAaJbKYJATOP, BBIMOJIHATH MNpPeoOpa3oBaHUs
BBIPAXKECHUH, COIEpKAIIUX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Ucnons3oBaTh 3amucu OOIBIINX U MAJIbIX YUCET C TOMOIIBIO JECATUYHBIX IpoOei 1
crernened uucna 10.

Anrebpandeckrie BhIpaKEHUS

[IpuMeHsTh TOHSTHE CTENEHU C IIeNIBIM MOKa3aTeNIeM, BBITIOIHATh MPeoOpa3oBaHuUs
BBIPKCHUH, COACPIKAIIUX CTETICHU C IISIBIM MTOKA3aTeIIeM.

BBITIOJIHATE  TOKJIECTBEHHBIE TPEeOOpa30BaHMs PAlMOHAIBHBIX BBIPAKCHHUA Ha
OCHOBE TPaBWJI JIEHCTBUN HAJl MHOTOWICHAMH U aNreOpandyecKuMH IPOOSMHU.

PackitagpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKHUTEITH.

[TpumensaTh TpeoOpa3oBaHUs BBIPAKECHUH I PENICHUS Pa3IUYHBIX 3aJad W3

MaTEeMaTUKU, CMEKHBIX MPEMETOB, U3 PEaTbHOU MPAKTUKH.

YpaBHEHHS 1 HEPABEHCTBA

Pemate nMHEWHBIE, KBaJpaTHbIE YPABHEHUS W PALMOHAJIbHBIE YpPaBHEHHS,
CBOJAIIMECS K HUM, CHCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOIUTH TPOCTEHIIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM ypaBHEHUW, B TOM
4Huclie ¢ TNpUMEHEHUEM Tpaduuecknx TMpeAcTaBIeHul (yCTaHABIMBATh, HMEET JIU
ypaBHEHHUE UM CUCTEMa YPaBHEHHU peIlIeHHUs, €CITM UMEET, TO CKOJIBKO, U TIpouee).

[Tepexoauth OT coBecHOUM (HOPMYITUPOBKH 3a1aud K €€ anreOpandecko MOJEIH C
IIOMOILIBK0 COCTABJICHUS] YPAaBHEHHUsI WM CHUCTEMbl YPaBHEHMI, HMHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4M MTOJTYyYEHHBIN PE3YJIbTAT.

[IpuMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB JUIsl CPABHEHHS, OLIEHKHU, DPEIIATh
JUHEWHbIE HEPAaBEHCTBA C OJHOW MEPEeMEHHOM M HMX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTFOCTPAIMIO MHOYKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

OyHKIUU

[Tornmath W HCMONB30BaTh (PYHKIIMOHATBHBIC TIOHSATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHMs), ONpEAeisaTh 3HaueHHue (QYHKIUU 10 3HAYCHUIO
aprymeHTa, onpeesTh CBoicTBa PyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku 3J1eMEHTapHbIX (QYHKIMHA BUAA:

y=k/x,y =x2,y=x3,y = |x|, y = VX, ONIHCBIBATb CBONCTBA YNCIOBO (DYHKIUH 10
e€ rpaduky.

K xoniy oOyuyenus B 9 kijiacce 00y4arouifiicss Moyt CIeAyrolue MpeaMeTHbIE
pe3yIbTaThI:

Uwucna 1 BeIYMCICHUSA
CpaBHMBATH U yHIOPSAI0YMBATH PALIMOHAIBHBIC U HPPALlMOHAIBHBIC YHCIIA.
BoinonuaTe apudmernueckue AEHCTBUS C pallMOHAJIbHBIMU YHCIIAaMH, COYeTast
YCTHBIE U TMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCICHHS C UPPALMOHAJIBHBIMU YUCIIAMHU.



HaxonuTh 3Ha4YeHUs CTENEHEH C LENbIMHU IOKa3aTesIMAU M KOPHEH, BBIYMCIISATH
3HAYEHHUS] YUCIIOBBIX BBIPAXKEHUM.

OKpyraiaTh  J€UCTBUTEIBHBIC  YHUCJA, BBINOJHATH MOPUKHAKY  pe3ysbTara
BBIYMCIICHUH, OIIEHKY YHCJIOBBIX BBIPAXKECHUN.

YpaBHEHMS U HEPABEHCTBA

Pewlaty nuHEHbIE W KBaJpaTHbIE ypABHEHHUs, YPAaBHEHUS, CBOJSAIIMECS K HUM,
npocTeiime JpoOHO-palMOHAIIbHBIE YPABHEHUSI.

Pemats cucremsl IBYX JIMHEMHBIX YPAaBHEHHWI C JABYMSI MEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHMI, B KOTOPBIX OJTHO YPABHEHUE HE SBIIACTCS JIMHEHBIM.

Pematp TekcToBBIE 3a7aud anreOpanyecKuM CIIOCOOOM C TMOMOIIBIO COCTABICHHS
YPAaBHEHUsI WJIA CUCTEMBI IBYX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU.

[IpoBoaUTHE MpOCTEUIINE HCCIIENOBAaHUS YPABHEHUW U CHUCTEM YPAaBHEHUM, B TOM
yHuclie € TpUMEHEHUEeM TIpaduueckux TMpeAcTaBIeHUl (yCTaHAaBIMBaTh, HMEET JIK
YpaBHEHME WUJIM CUCTEMA YPABHEHUI pELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemars nuHeliHble HEpAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paXkaTh pelleHue
HEPABEHCTB HAa YHUCIIOBOM IIPSIMOM, 3alIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemwlare cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PpEIIEHUE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIUCHIBATH PELICHHUE C IIOMOLIBI0 CUMBOJIOB.

Hcenonp30BaTh HEpAaBEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a1a4.
OyHKIMU
Pacno3naBate  (yHKIMM  WM3y4eHHbIX  BUAOB. [loka3piBaTh  CXEMaTHYECKU

pacIoNOXKEeHNE Ha KOOPMHATHOM TIOCKOCTH rpadukoB QyHKIuUi Buaa: y = KX, y = kx + b,
y=kix,y =ax2 + bx + ¢,y = x3, y = Vx, Yy = ||, B 3aBHCHMOCTH OT 3HaYCHHUil
K03(pPUIIMEHTOB, OMUCHIBATH CBOMCTBA (YHKITHHA.

Ctpoutrb M u300pakaTh CXEMaTUYECKHW Trpadukd KBaJApaTHUUHbIX (QYHKIUH,
ONMCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIIMI 10 UX rpaduKaM.

PacnioznaBath KkBagpaTHuHyl0 (QYHKIUIO 10 (opmyie, TPUBOJIUTH TNPUMEPHI
KBaJIPaTUYHBIX (YHKIUI U3 peallbHOM KU3HHU, PU3UKH, TEOMETPHH.

YucnoBsIe MOCIEI0BATEILHOCTH U TIPOTPECCUN

Pacrio3HaBath apu(pMETHYECKYI0 M TEOMETPHUSCKYIO MPOIPECCHU TPU Pa3HBIX
crocobax 3amaHus.

BBITIOJIHATD BBIYHMCIICHUS C MCIIONIB30BaHUEM (POPMYJT N-To wieHa apudMeTnuecKkom
U TE€OMETPHUYECKOMN TPOrPeCcCrii, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh YICHBI TOCIIEI0BATSIIBHOCTH TOYKAMHU Ha KOOPMHATHOM IJIOCKOCTH.

Pemarer 3amaun, CBA3aHHBIE C YKMCIOBBIMH IOCIEIOBATEILHOCTIMU, B TOM YHCIIE

3aJ1ayM M3 PeaTbHOM KHU3HH (C UCIOJIBb30BAHUEM KaJIbKYJIATOPA, IIU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUME «AJI'EBPA»

7 KIIACCOB
HaumenoBanue pasieioB H TeM Koairectso acon DICKTPOHHbIC
Ne n/m nporpalsbeil B Kontpoabnbie | lpakrnueckne | (WMPpoBrie)
cero paGOTLI paGOTLI Oﬁpa30BaTeJILHLIe
pecypchl
1 Yncna u BeluucieHusa. PaimoHaJIbLHBIE o5 1 bubnuoreka HOK
yycia https://m.edsoo.ru/7f415b90
bubnmoreka [HOK
2 AJITEOPaMECKNE BIPAKCHHS 21 1 https://m.edsoo.ru/7f415b90
bubnmoreka [HOK
3 Y PaBHCHHA 1 HCPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmnoreka HOK
4 Koopaunare  rpaguxu. Dyricin 24 ! https://m.edso0.ru/7f415b90
bubmmnoreka HOK
S Hogroperne 1 06o0bmeH#e 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0
[TPOIT'PAMME
8 KJIACCOB
HaunMmeHoBaHHe pa3aesioB U TEM Koauecrso wacos JJIEKTPOHNEIE
Ne n/n IlpOl“pi?MM)lbl B Kontpoabubie  Ipakrtuueckne  (MPpoBrie)
cero paGOTLI paﬁOTbI OﬁpaSOBaTe.ﬂbeIe
pecypchl
1 Uucna wu BbluucieHus. KBagpaTHbie 15 bubnuoreka HOK
KOpHH https://m.edsoo.ru/7f417af8
> Yucna v Beruncieaus. CTeneHp ¢ 1eTbIM 7 bubnuoreka HOK
[IoKa3aTeyeM https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 AnreOpanyeckue BbIpaKeHUs. 5 bubnunoreka HOK
KBaaparHblii TpEXUiIcH https://m.edsoo.ru/7f417af8
4 AnreGpanueckue BbIpaKEHUs. 15 bubnmnoreka HOK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBaagpaTHbie 15 bubnuoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenuss u HepaBeHCTBA. CHCTEMBI 13 bubnuoTteka HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubnmoreka HOK
7 YpaBHeHus u HepaBeHCTBa. HepaBencta | 12 httos://m.edsoo.ru/7f417af8
bubnmoreka LHOK
8 PyHiiH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnmoreka LHOK
o DymKun. THCTOBBIE QyHKIH 9 https://m.edsoo.ru/7f417af8
bubnmoreka LHOK
10 HosTopenne n 06odmenne 0 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACCOB

KouanuecTBO 4acos DJIEKTPOHHBbIE
Ne HaunMeHoBaHMe pa3fejoB M TeM (uugposbIe)
n/n NPOrpaMMbl Bceero Konrpoanneie | [IpakTHueckHe | oGpasoBarebHbIe
padoThI padoThI pecypcsl
1 Uucna wu BbeUMCICHUA. [[eMCTBUTEIBHBIE 9 bubnmmoteka HOK
qycia https://m.edsoo.ru/7f419d08
5 YpaBHEHHSI W HEPAaBEHCTBA. YPaBHEHUS C 14 1 bubnuoreka HOK
OJTHOM TIEpEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenuss u  HepaBeHCTBa. CHCTEMBI 14 1 bubnuoreka HOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
bubnmoreka LHOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.eds00.ru/7f419d08
bubnmoreka LHOK
> Dymrim 16 L https://m.edso00.ru/7f419d08
bubnmoreka LHOK
6 YucnoBbIe TOCIEA0BATEIbHOCTH 15 1 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTHU3AIMS] 18 1 bubaunoreka HOK
3HaHUH https://m.edso00.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

COAEP)KAHME OBYYEHUSA «'EOMETPUS»
7 KJIACC

Hauanpneie monaTtus reomerpuu. Touka, mpsMas, OTpe3OK, Jyd. Yrou. Buasl
yrioB. BepTukanbHble U CMEXHbIE yIibl. buccekTpuca yria. JlomaHasi, MHOTOYTOJIbHUK.
[TapamenbHOCTE U NEPIIEHANUKYJIIPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOWCTBAa oceBoi cumMmerpuu. l[Ipumepst
CUMMETPHH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE ITOCTPOCHUS C MOMOIIBI IUPKYJIA U IUHEWKU. TpeyronsHuk. Beicora,
MeraHa, OMCCeKTprca, MX CBOWCTBA.

PaBHOOEpEHHBIN 1 pABHOCTOPOHHUI TPEYTOJIBHUKHU. HepaBeHCTBO TpEeyTrobHUKA.

CBoiicTBa M NpPU3HAKU PABHOOEIPEHHOIO TpeyroibHHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPHU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yrjioB TPEyroJbHHUKA.
Buemnue yribsl TpeyroyibHUKa.

[IpsmoyronpHbIii  TpeyroibHUK.  CBOWCTBO  MeAMaHbl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTroNbHUKOB. [IpsMOYToJIbHBINA TPEYTOIBHUK C YIJIOM B 30°.

HepaBencTBa B reomMeTpumu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 OOoJIbIIeM yTiie U OOJbIIeH CTOpOHE TpeyroiabHuKa. [leprnenuKkysp
Y HAKJIOHHAs.

['eomeTpuueckoe MecTo TOUeK. buccekTpuca yria U CEpeIMHHBIA MEPIEHINKYJISAP
K OTpPE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUaMETp, UX CBOICTBa. B3auMHoe pacmnosioxeHue
OKpy’)kHOCTH M mnpsMou. KacatenbHass u cekymas K OKpPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHas B yroj. BrimcanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. Ilapannenorpamm, €ro npu3Haku W CBOMCTBA. YacTHbIE
ClIy4yau mapajijieiorpaMMoB (TIPsIMOYTOJIBHUK, POMO, KBaapat), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpaneius, €€ CBONCTBa U mpu3Haku. [IpsiMoyronpHas Tpanenus.

Meron yasoenuss Menuanel. lLlenTpanpHas cummerpus. Teopema @aneca u
TeopemMa O MPONOPLUHUOHAIBHBIX OTPE3KaxX.

Cpennue IMHUM TPEYTOIbHUKA U Tpanenuu. LleHTp macce TpeyronbHUKa.

[Togobue TtpeyronbHukoB, kodhdumuent mnoxodusi. [lpusHaku nomoOUs
TpeyrojbHUKOB. [IpumMenenue noaqo0us npu pemeHuy NpakTUUeCKUX 3a/1ay.

CpoiictBa 1miomazet reomerpuueckux ¢uryp. Dopmynsl IS TUIOMIAAA
TpeyroiibHUKa, MapajiesorpaMma, pomoa u tpanenuu. OTHOIIEHUE TUIONaAeH MOJ00HBIX
Quryp.

Brruncnenue miomaei TpeyrojbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTON Oymare.

Teopema ITudaropa. [Ipumenenue reopemsl [Tudaropa npu penieHnn NpakTUYECKUX
3azay.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJia IPSIMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXIECTBO. Tpuronomerpudeckue ¢pyakuu yrios B 30, 45 u 60°.



BrnucanHble M LEHTpaJbHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOM U XOpJOil. YTIibl
MEXJ1y XOpJaMu U CEeKyLIMMH. BrircanHble U onMcaHHbIE YEThIPEXYTOJbHUKH. B3anmHoe
pacroJioxkeHue IByX okpyxHocTeil. Kacanue okpyxHocteil. O0miue kacaTeibHbIe K IBYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYJIBI IPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Perienue
IIPAKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogoodus. [logodre COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema 0 IMpoM3BENEHUM OTPE3KOB XOpJI, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHOMU.

BekTop, nimuHa (MOaysb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIlpaBJICHHbBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAL
BeKTOpamH. PasiiokeHne BeKTopa IO JBYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopamHaTel
BeKkTOpa. CKaJlsIpHOE NPOM3BEJEHUE BEKTOPOB, NPUMEHEHHUE ISl HAXOXKJIEHHUS JJIUH U
YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MNPSIMOM U OKPYKHOCTU B
KOOpAMHATAX, IIEPECECUCHUE OKPYKHOCTEM M IpsMbIX. Merox KOOpAMHAT U €ro
pPUMEHEHHE.

[IpaBusibHBIE MHOTOYTrOJIbBHUKU. JlnnHaA OKpyKHOCTH. ['pagycHass u paanaHHas
Mepa yria, BBIYUCICHHE UIMH OyT OKpyskHOcTel. [limomans kpyra, cekropa, CerMeHTa.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETPUU (QUTYp (3JIeMEHTapHbIE
npeactasieHus). [lapamtensuerii mepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMbI YYEBHOI'O
KYPCA «(TEOMETPUSI» HA  YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl yueOHoro kypca «I'eomerpusi»
XapaKTEPU3YIOTCH:

1) marproTHYECKOe BOCIIHTAHHUE!

IIPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHMEM K JOCTH)KCHMSM POCCUICKHX MAaTE€MaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K HMCIOJb30BAHUIO 3TUX JOCTUKEHUH B JPYrMX HayKax M
NPUKIAIHBIX chepax;

2) TpaKJIaHCKOE M TyXOBHO-HPaBCTBEHHOE BOCIIHTAHUE!

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakAaHUHA U peajn3aluu ero Imnpas,
IPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SBICHUM, TMpoLeAyp TIpakJaHCKOro obmiecTBa (Hampumep, BBIOOPHI, OINPOCHI),
TOTOBHOCTBIO K OOCYKIEHHMIO ATHYECKHMX HpOOJEM, CBSI3aHHBIX C MPaKTUYECKUM
IPUMEHEHHEM JIOCTH)KEHMM HAayKH, OCO3HAHHMEM BaXHOCTH MOPaJIbHO-3THUECKHX
NPUHIIMIIOB B J€ATENBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HAa AKTUBHOE y4YacTHE€ B pELIEHUWM IPAKTUYECKUX  3aj]ad
MaTEMaTU4YECKOM  HAINpPaBICHHOCTH, OCO3HAHMEM  BaXXHOCTHM  MAaTEMaTHYECKOIO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEM JKM3HM M yCHEWHOW MpodeccuoHaIbHON
NESTEIbHOCTH M pPa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOpOM H
NOCTPOCHUEM WHAMBHUIyaIbHOW TPAEeKTOPUU OOpa30BaHMUs W >KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UTHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5cTeTHYECKOE BOCITUTAHHE!

CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPHSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajad, pEIIeHUH, pacCyX JeHUH, YMEHUI0O BHUIETh
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO [TO3HAHUSI:

OpUEHTALMEN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOABI U OOIIECTBA, IOHUMAHUEM
MaTeMaTH4YeCKOl HayKM Kak c(hepbl 4eI0BEUECKOM NesTeIbHOCTH, 3TAllOB €€ Pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHUs LMBWIM3ALMM, OBJIAJEHUEM S3BIKOM MAaTE€MaTUKU U
MaTEMaTHYECKOM KyJIbTypPOU KaK CPEACTBOM IIO3HAHUS MUPA, OBJIAJICHUEM IIPOCTEUILIMMU
HAaBbIKaMU HCCIIEI0BATEIbCKOM 1€ATEIbHOCTH;

6) ¢pusnueckoe BocuTanue, GOPMUPOBAHUE KYJIBTYPBI 30POBbSI U IMOIIMOHAIBLHOTO
ONaromoxyIus:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10pPOBbs,
BEJICHUS 3/10pOBOro o0pasza XHU3HU (340pOBOE MUTaHUE, COAJAHCUPOBAHHBIN DPEKUM
3aHATUN U OTIbIXA, PETyJsipHas (pu3ndeckas aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HABbIKA
pedrekcun, MpU3HAHHMEM CBOETO NpaBa Ha OIIMOKY M TaKOro J>K€ IpaBa JpPyroro
YEJI0BEKa,

7) PKOJIOTUYECKOE BOCIIUTAHUE:

OpUEHTAlMell Ha NMPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUU i1 pelleHHs 3ahad B

00JaCTH COXPAHHOCTU OKpY’KaIoIIEW cpefbl, IJAaHUPOBAHUSA IMOCTYNKOB U OLEHKH



nx



BO3MOXXHBIX TIOCIEACTBUI Ui OKpY’KaloIled cpenbl, OCO3HAHHWEM TIJI00ATBbHOTO
XapakTepa HKOJIOTUIECKUX MPOOIIEM U Iy TeH UX PEIICHUS;
8) amantanys K M3MEHSFOIUMCS YCIIOBHSIM COIIHATBHOM 1 IPUPOTHOM CPEIbL:

TOTOBHOCTBIO K JACUCTBHSIM B YCIOBHSAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 NeSATeNbHOCTh, B TOM YHCIE yMEHUE
YUUTBCS y APYTUX JIOJCH, MPHOOpETaTh B COBMECTHOH JCSITETLHOCTH HOBBIC 3HAHMS,
HaBBIKM M KOMIICTCHIIUU U3 OIIBITA JAPYTHX;

HEOOXOAMMOCTHIO B ()OPMUPOBAHUHN HOBBIX 3HAHUMU, B TOM YucCie (HOPMYyIUPOBATH
UJIed, TOHATHS, TUTIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHCJIE PaHEe HEU3BECTHBIX,
0CO3HaBaTh NE(UIUTH COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIPHUHUMATBH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOMNN KOHTPMED, KOPPEKTUPOBATH MPUHIUMAEMbIEC PEIICHUS
U JIeHCTBUS, (OPMYIHPOBATH U OIEHUBATh PUCKHU U MOCIEACTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

[To3HaBarenbHBIE yHUBEpCAJIbHBIE Yy4eOHBIE ACHCTBUS

ba3oBble Iorn4yeckue 1enCTBUS:

. BBISIBISITH M XapaKTEpU30BaTh CYLIECTBEHHbIC IPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TIOHATHI, OTHOIIEHWH MEXAYy NOHATHUSAMH, (HOPMYIUPOBATH OIPEICICHUS
MOHATHM, YyCTaHABIMBATh CYIIECTBEHHbI NpHU3HAK KiIacCU(PUKAIMU, OCHOBAHUS JUIs
0000111eHUs U CPaBHEHUS], KPUTEPUU TIPOBOJAMMOIO aHAJIN3a;

. BOCIIPUHUMATh,  (OpPMyIUpOBaTh W NPeoOpa3oBBIBATH  CYKICHHS:
yTBEpAUTEIbHBIE U OTPULIATENbHBIC, €IMHUYHbIEC, YACTHBIE U OOIINE, YCIOBHBIE,
. BBIABIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS

B (aKkTax, JaHHBIX, HAOIMIOJACHUAX U YTBEPKACHUAX, MPEAJIaraTh KPUTEPHH /IS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUMIA;

. JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTHBHBIX W
VHIYKTHBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOUEHUH 110 AaHAJIOTUH;
. pa3zbuparh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEP)KIEHUH (IpsMblE U OT

IPOTUBHOI'0), MPOBOJUTh CAMOCTOSATEIBHO HECIIOKHBIE J10Ka3aTeIbCTBA MATEMaTHUYECKUX
(dakToB, BBICTpaMBaTh AapryMEHTAlMI0, HPUBOAUTH IPUMEPHl U  KOHTPIPUMEDHI,
00OCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

. BbIOMpaTh cmoco0 pemeHus y4deOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BApMAHTOB pELIEHUs, BbIOMpAaTh Haubojee MNOAXOASAIMMUN € YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHEB).

basoBble nccnenoBaTebCKUe JEMCTBUS:

. UCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENIbCKUM HMHCTPYMEHT I103HaHUS,
(bopMyIMpoOBaTh BOINPOCHI, (PUKCHPYIOIIKME MPOTUBOpPEYHE, NPOOJIEMY, CaMOCTOSITEIbHO
yCTaHABIMBATh HCKOMOE W JaHHOE, (HOPMHUPOBATH THUIOTE3y, ApryMEHTHPOBATH CBOIO
MO3ULIMIO, MHEHHE;

. IPOBOJUTh [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY  HECIJIOXKHBIH
OKCHEPUMEHT,  HEOONBIIOE  WCCIEAOBAHWE IO  YCTAaHOBICHHIO  OCOOCHHOCTEH
MaTeMaTUYeCcKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXAY COOOM;



. CaMOCTOATENbHO (HOpPMyJIMpPOBaTh OOOOIIEHUS U BBIBOABI IO pPE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIOJEHUs, MCCIEOBaHMUs, OLEHUBATh JOCTOBEPHOCTh IIOJYyYEHHBIX
pE3yNbTATOB, BEIBOJIOB U 0000IIEHUI;

. IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIJIBUTAThH
IIPEATONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGora ¢ uadopmarmeii:

. BBISIBJISIT ~ HEAOCTATOYHOCTh U HM30BITOYHOCTh MHGOpPMAIUHM, JaHHBIX,
HEOOXOAMMBIX ISl PEIICHHS 3a/1a4H;

. BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3MPOBAaTh M  HMHTEPIPETHPOBATH
MH(OPMALIMIO Pa3IMYHBIX BUJOB U (POPM MpeCTaBICHHUS;

. BbIOUMpaTh ¢GopMy mpeacTaBieHHs HWHGOPMAIMM W WLIOCTPUPOBATH
peraemMble 3a7a9u CXeMaMH, JuarpaMMaMy, HHOU TpapuKoi U MX KOMOMHALIUSMU;

. OLIEHWBATh HAA&KHOCTh HMH(POPMAIMM 10 KPUTEPHUSAM, MPEIOKEHHBIM

YUYUTCJICM UJIN C(l)OpMy.HI/IpOBaHHI:-IM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAIbHBIC YYCOHBIC ICHCTBUS:

. BOCIIPHHUMATH ¥ (DOPMYJIHPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHSIMU H
HENSIMU  OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX H
NHCbMEHHBIX TEKCTaX, J1aBaTh IOSICHEHHs IO XOJy peIIeHHs 3a/Ja4d, KOMMEHTHPOBATb
HOJTyYeHHBIN pe3yJIbTaT;

. B XO0Jle OOCYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJIeMbl, pelraeMoil 3ajad, BBICKAa3blBaTh HJICH, HAIICJICHHBIC HAa IOWCK PEIICHWS,
COTIOCTABIISATH CBOM CY)KACHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIUaJora, OOHapyKUBAaTh
pa3iin4re U CXOJCTBO TO3UIHIA, B KOPPEKTHOH (popme GopMynrpoBaTh pa3HOTIIACHS, CBOU
BO3PKCHUS;

. NPE/ICTABIATh Pe3yJIbTaThl PELICHUS 3allaud, SKCIIEPUMEHTA, UCCIICIOBaHM,
IPOEKTA, CAMOCTOSATENIFHO BHIOUPATh (JopMaT BRICTYIUICHUS C YIETOM 3aau MPE3CHTALUH H
0COOEHHOCTEH ayJIUTOPHH;

° IIOHUMATh MW HUCIIOJIB30BAThH NPCUMYIICCTBA KOMaHJHOH M HHHHBHI{yaHBHOﬁ
pa6OTI>I IIpyu pCIICHUU y‘IG6HI>IX MAaTCMaTHYCCKUX 3aJay,
° MNpUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATH OPraHU3alnuIo

COBMECTHOW paboThl, paclpeneisTh BUAbI padoT, JOroBapuBaThCs, 00CYKAAaTh MPOLECC U
pe3yabpTaT paboTbl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

. y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUSMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PadOThI M KOOPAMHHPOBATH CBOU
JAeUCTBUS C APYTMMHU 4i€HaMM KOMaH]bl, OLIEHMBAaTh KAa4eCTBO CBOErO BKJIajga B OOLIMIA
HIPOAYKT IO KPUTEPUAM, C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHSL.

PerynsTuBHble yHUBEpcalbHble YyueOHBIE JEHCTBUS

Camoopranuzanusi:

. CaMOCTOSATEIbHO COCTABJIATh IUIAH, QJTOPUTM pEIIeHUs 3ahaud (WIM €ero
4acTh), BbIOMpATh CIOCOO pelIeHuss ¢ Y4ETOM HMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUHN C y4ETOM HOBOMI
UHPOPMAITUH.

CaMOKOHTpPOJIb, SMOLIMOHATBHBIA UHTEIIEKT:
. BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISl Ipoliecca U pesyibTara
pELIEeHUsI MaTEMAaTUUECKON 3aa4u;



. MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a7a4uH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb HAa OCHOBE HOBBIX OOCTOATEILCTB, HAWJACHHBIX
OLIMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE pe3yJbTaTa JEATEIbHOCTH IIOCTAaBJICHHOW LEIU U
YCIIOBHSIM, OOBACHATH MIPUYUHBI JOCTH)KCHUS UM HETOCTHKCHHS 1I€TTH, HAXOIUTh OLIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHIry o0yueHust B 7 Kjaacce 00yJaronuiics MOIyYuT CIAEAYIOINUE TPEIMETHBIC
pEe3ybTaThI:

Pacno3naBath u3yueHHbIE TeOMETpPUYECKHE (UTYpBI, OMPEAeNATh WX B3aHMHOE
pacmooKeHne, n300pakaTh reOMETPUIECKUE (DUTYPBI, BBIIOTHITH YEPTEKH IO YCIOBHIO
3agauu. M3mepsaTh JIMHEHHbIC W YIJIOBbIE BEJIWYMHBI. Peliarh 3ajaun Ha BBIYMCIICHUE
JUTUH OTPE3KOB U BEJIMYWH YIJIOB.

Jlenate TpyOyIO OIIEHKY JTUHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B peaTbHOU
YKWU3HH, Pa3MEpOB MIPUPOIHBIX 00BEKTOB. PasnmnuaTk pasMepsl 3TUX 00BEKTOB IO TTOPSJIKY
BEJIMYMHEI.

CTpouTh YEepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCTIOIB30BATh MIPU3HAKHA U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH TOTHUUECKUE PACCYKICHUS C UCITOIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs  MpHU3HAKAMHM  PABEHCTBA  MPAMOYTOJBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEIEHHOW K TUIIOTEHY3€ IPAMOYTOJIbHOIO TPEYrOJbHUKA, B
pEILLIEHNU TEOMETPUUYECKHUX 3aay.

OnpeaensaTh MapauieIbHOCTh MPSIMBIX C ITOMOIIBIO YIJIOB, KOTOPhIE 00pa3yer C
HUMH cekymas. Onpenensirh NapauieIbHOCTh TMPSMBIX C IIOMOIIBID PaBEHCTBA
PACCTOSTHUI OT TOYEK OJJHOM IPSIMOM 10 TOUYEK APYrOM MPSMOM.

Pemate 3a1aun Ha kiieTuaToit Oymare.

[IpoBOAMTE BBIUMCIECHUS W HAXOIUTh YHUCIIOBBIC M OyKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX 3aJjadyaX C MCIOJb30BAHHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, ~ CBOWCTB  yIJIOB, OOpa3OBaHHBIX TP  TEPECEUCHHH  JIBYX
napajieIbHbIX IPSMBIX CeKyIel. Pemars npakTudeckue 3a1a4i Ha HaX0XkKJIEHUE YTJIOB.

Bnagerp mnoHATHEM TIE€OMETPUUECKOTO MECTa TOYEK. YMETh ONPEAEsATh
OMCCEKTPHUCY yIJIa U CEPEIMHHBIN MEPICHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MeCTa
TOYEK.

@opMyIMpOBaTh OMNPENCICHUS OKPYKHOCTHM M Kpyra, XOpJbl W JUaMmeTpa
OKPYHOCTH, IIOJb30BaThCSI HMX CBOMCTBAMHU. YMETh MNPUMEHATH 3TH CBOWCTBA IpH
pELICHUH 3a]1a4.

Bnagets mnoHsATHEM ONHMCAaHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
Haxonuth €€ ueHTp. [lomp3oBarhes (akTamMu O TOM, UYTO OUCCEKTPUCHI YTIIOB
TPEYTroJIbHUKA NEPECEKAIOTCSA B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC MEPIEHIUKY ISP
K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnanets mnoHsTHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIb30BaThCS TEOPEMOH O
MEPIEHANKYSIPHOCTH KaCATEIbHOM U Panyca, MPOBEAEHHOTIO K TOUKE KaCaHU.

[Tonp30BaThCs MPOCTEMIIMMH T€OMETPUYECKHUMHU HEPABEHCTBAMM, IMMOHHMATh HX
MPAKTUYECKUN CMBICII.



[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHUSI C TOMOIIBI LHPKYJId U
JIMHEUVKH.

K koHiy oOyueHust B 8 kiacce 00yJaroniuiicss moayyuT CIEAYIOIMNE TPEIMETHBIC
pe3yNbTaTHI:

PacnoznaBath OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
MX CBOWCTBAMH IIPU PELIEHUH F'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUs] MEIMaH TPEyTrojbHUKa (LIEHTpa Macc) B
pELIEHNH 3a/1a4.

Brnaners monsATHEM CpeaHEW JTUHHUM TPEYTrOJbHHMKA W Tpaleluu, NPUMEHSTh UX
CBONMCTBAa IIpU peleHnHu reoMerpuyeckux 3anad. [lonme3oBaTthes Teopemoinn aneca u
TEOPEMOU O MPONOPLUOHAIBHBIX OTpE3KaX, IPUMEHATh UX JJIS PEIICHUs MPAKTUYECKUX
3a/1a4.

[TpuMeHsITh TPU3HAKY TT01I00USI TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKUX 3a/1a4.

[Tonb3oBathest  Teopemoit  Iludaropa s pemieHUs TEOMETPUUYECKHX U
npakTuueckux 3anad. CTpouTh MaTEeMaTHYECKYH0 MOJENb B IMPAKTHYECKUX 3aJayax,
CaMOCTOSITEIBHO J€JaTh YEPTEK U HAXOUTh COOTBETCTBYIOIINE IJIUHBI.

BrnaaeTts noHsTHAMEU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO Yrila MpsIMOYTOJIBHOTO
TpeyrojibHuKa. [1onbp30BaThCst ATUMU MOHATUSIMU U1l PELICHUS TPAKTUYECKUX 3a]1a4.

Boruncnars (pa3nuuHbIMH - crioco0aMu) TUIOMIA/b TPEYroJbHUKA W IUIOMIANU
MHOTOYTOJIbHBIX (Uryp (MOJB3YysACh, TJI€ HEOOXOIUMO, KalbKylsTopoMm). [IpumeHsaTh
MOJIyYEHHbIE YMEHUS B MPAKTUUECKUX 3a]a4yax.

Bianers NOHATUSAMH BIMCAHHOTO U LEHTPAIBHOTO YIJIa, UCI0JIb30BAaTh TEOPEMBI O
BIMCAHHBIX yTJIaX, yriaXx MEXAy XopJaMu (CeKyIIMMH) W YIJIe MEeXAYy KacaTeabHOU U
XOPJIOW MPH PEIICHUN T€OMETPUUECKUX 3a7ad.

Brnanerp TmOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHHUKA, NPUMEHATH CBOWMCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA MPU PEUICHUH 3a/1a4.

[IpumeHATHh MOTyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOJEITN
JUI  3aJad  peajbHOM JKM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C
OpUMEHEHHEM  MOA00US W TPUTOHOMETpUU  (MONB3YysICh, TIJA€  HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoniy o6yuenus B 9 kjacce 00y4aromuiicsi MOMYyUUT CIACAYIONIUE MPEIMETHbBIC
pe3ynbTaTHI:

3HaTh TPUTOHOMETpPUYECKHUE (DYHKIIMU OCTPBIX YTJIOB, HAXOJUTh C MX MOMOIIKIO
pa3UyHbIE B3JEMEHTHl NPSIMOYTOJILHOTO TPEYroJbHUKA («pEUIeHHuEe MPSIMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTe (C MOMOIIBIO KaJNbKYyJATOpa) IJIMHBI M YIJbl A HE
TaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThecs  (hopMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM  JUJII  HAXOXKJIECHUS  COOTHOLICHUHM  MEXAY  TPUTOHOMETPUYECKUMH
BEJIMYMHAMH.

Hcnonb3oBaTe TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXKJICHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEUIEHUE TPEYroJIbHUKOBY»), MPUMEHITh UX NPHU PEUICHUU
r€OMETPUUYECKHUX 3a/1a4.

Brnanere moHsTHAMH mpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX DSJIEMEHTOB
nono6ubIx Quryp. I[lonb3oBaThcsi cBOWCTBaAMH MOAOOUS MPOU3BOJBHBIX (UTYp, YMETh
BBIYHCIISATE UTMHBI M HAXOJIUTh YTIbI Y MTOJ00HBIX duryp. [IpuMeHsTh cBOMCTBA MOA00US
B MPAKTUYECKUX 3a7avax. Y METh MIPUBOIUTH MPUMEPHI TOJAOOHBIX QUTYP B OKPYKAIOIIEM
MHpE.



ITosnp30BaThCsl TEOpeMaMu O IPOU3BEIECHUU OTPE3KOB XOPHA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeJIbHOMU.

[Tonmp30BaThCSl BEKTOpAMU, TIOHUMATh UX T€OMETPUUYECKUN M (U3NUECKUI CMBICI,
IPUMEHSATh UX B PELICHUH I€OMETPUUYECKUX U PU3ndecKux 3a1ad. [IpumMeHsTs ckaispHoe
IIPOU3BEICHUE BEKTOPOB I HAXO0XKACHUS JJIMH U YIJIOB.

[Tonb30BaThCcsi METONOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHSTh €r0 B PEIICHUHU
r€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bitaners noHATHAMU IIPAaBUIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPY’KHOCTH, JJIMHBI
JYTH OKPYKHOCTH M pPaJUaHHOM MEphI YIjla, YMETb BBIYMCIATH IUIOLIAAb KPyra U €ro
yacTteil. [I[pumMeHsATh noaydYeHHbIe YMEHU B IPAKTUYECKHUX 3a/1a4ax.

HaxoauTe ocu (MM LIEHTPBI) CUMMETPHUH PUTYP, IPUMEHATH ABHXKESHHSI TNTIOCKOCTH
B [IPOCTEHUIINX CIIydasiX.

[IpuMeHATh NOJTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIN
JUIL  3aJa4  peaJbHOM JKW3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C
IpUMEHEHHEeM MOoJ00usl U TPUTOHOMETPUUECKUX (PYHKUHUH (IOJB3YSCH, I'71e HE0OX0AUMO,
KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE «I'EOMETPUS»

7 KJIACC
Ne n/m HaumenoBaHue pa3aenoB H TeM KoanuecTBo yacoB DJIEKTPOHHBbIE
porpaMMal Bcero KontpoubHbie | Ipakruueckue | (WAPPOBLIE)
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchbl
1 [IpocTeitmue reomerpudeckue purypsi u | 14 bubnmnoreka HOK
ux CBOWCTBA. Wzmepenue https://m.edsoo.ru/7f415e2e
reOMETPUYECKIX BEJIMYHH
2 TpeyroapHUKH 22 1 bubnuorteka HOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble mpsiMble, cymma yrios 14 1 bubnuorteka HOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTh W Kpyr. ['eomerpuyeckue 14 1 bubnuorteka HOK
HOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHME, 0600ITICHNE 3HAHUI 4 1 bubnuoreka HOK
https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME
8 KJIACC
Ne i/ HaumeHoBaHue pa3gesioB M TeM KosmnuecTBo yacoB JuekTpoHHbIe (UUGpOBLIE)
NPOrpamMMbl Beero Konrtpoabusie | TIpakTudeckue o0pa3oBaTe/ibHbIEe pecypchl
padoThbI padoThbI
1 YeTbIpEXyTroabHUKH 12 1 bubnmnoreka HOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

2 Teopema @aneca u Teopema o 15 bubmmoTtexa HOK
IPONOPIIMOHAIBHBIX OTPE3Kax, https://m.edsoo.ru/7f417e18
10100HBIE TPEYTOILHUKI

3 [Tnomans. Haxoxnenue miromanei 14 bubanoreka LHOK
TPEYTOJILHUKOB M MHOTOYTOJIbHBIX https://m.edsoo.ru/7f417e18
¢buryp. [Lnomaau mogo6HbIX GUryp

4 Teopema [Tugaropa " Havanal0 bubnaunoreka LIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18

) Yraer B okpyxHocTH. Bnucanneie wul3 bubmmoTtexa HOK
OTHMCAaHHBIE YETHIPEXYTOIbHUKH. https://m.edsoo.ru/7f417e18
Kacarensnple k oOxpyxkHocTtH. Kacanue
OKPYXKHOCTEUN

6 [ToBTOpenue, 06001IeHNE 3HAHUI 4 bubnunorexa LHOK

https://m.edsoo.ru/7f417e18

OBLIEE KOJIMYECTBO YACOB I10 68 0

[TPOTPAMME

9 KJIIACC

Ne n/m HanmeHoBaHHe pa3esioB H TeEM KoauuecTBo yacoB JIeKTPOHHbIE

porpamMmbl Bcero Kontpoabnbie Ipaktnueckue | (WHPpoBbIe)
padoThI padoThI o0pa3oBaTeJIbHBIE
pecypchl

1 Tpuronomerpus. Teopemsl KocuHycOB 116 1 bubnmnoreka HOK

CUHYCOB. Perenue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c

2 [IpeobpazoBanune monodusi. MerpuueckuelO 1 bubmmoTtexa LHOK

COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c

3 BekTopbt 12 1 bubnuoreka HOK

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

‘ 4 ‘ JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH |9 1 bubnnoreka IIOK




https://m.edsoo.ru/7f41al2c

5 [IpaBunbHBIE MHOTOYTOJIBHUKU. [[mmHA8 bubnuoreka HOK
OKPY>KHOCTH U ILTOINAb KPyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei

6 JIBYOKEHUS TITIOCKOCTH 6 bubnmoreka HOK

https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 0000IICHHE, 7 2 bubmmnoreka HOK
cUCTEeMaTHU3alus 3HAHUHI https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

COAEP)KAHME OBYYEHMUSA «BEPOATHOCTDb U CTATUCTUKA»

7 KIIACC
[IpencraBnenue qaHHBIX B BUE TaOIUIl, JUarpaMM, rpa@ukoB. 3anoJHeHUe Tabaull,
YTEHUE W TOCTPOCHHE AuarpaMMm (CTOJOMKOBBIX (CTOJMOYATHIX) W KPYTOBBIX). UTeHHE
rpaduKOB pealbHBIX TporeccoB. M3pieueHne wuHpOpMAIMM W3 AWarpaMM © TaOJHII,
WCIOJIb30BAHKE U MHTEPIIPETAIUS JAHHBIX.

OnucaTtenbHas  CTaTUCTHKA: cpenHee  apudmernyeckoe, MeJauaHa, pa3max,
HauOOJbIIee U HAMMEHBIIICe 3HAUYCHUs HAO0Opa YMCIIOBBIX JAHHBIX. [IpuMepsl ciayuaitHOM
W3MEHYHBOCTH.

Cry4aifHbIil 3KCIIEpUMEHT (OMBIT) U CiydaiiHOe cOoObITHE. BeposiTHOCTh M HacToTa.
Posib ManoBepoOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B MPHUPOJE U B OOIIECTBE.
Mosera 1 urpajabHasi KOCTh B TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucino pédbep W cyMMapHas CTETEHb
BepmvH. [IpencraBnenue o cBsizHoctu rpada. Llenum u nukael. [Tyt B rpadax. O6xox
rpada (vinepoB myth). [IpencraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amau c
TTOMOIIIBIO TPadoB.

8 KIIACC

[IpencraBnenue qaHHBIX B BUJE TaOJIHIL, TUarpaMm, rpaguKoB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOKecTBO. Omnepanuu HaJl MHOXXECTBaMU:
oObeANHEHHEe, MepeceyeHue, paomnosHeHne. CBoilcTBa omepauuii HajJg MHOKECTBAMM:
IIEPEMECTUTEIILHOE, COYETATENIBHOE, paclpeAesInTeNbHOoe, BKIO4YeHUs. lcnonp3oBanue
rpauyeckoro npeacTaBieHuss MHOKECTB JUIsl OMMCAHUsl PealIbHBIX MPOLIECCOB U SIBJICHUA,
MIpY pelIeHUH 3aa4.

N3mepenne paccenBanus JaHHbIX. Jlucnepcus U cTaHIApPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /luarpamma paccenBaHus.

DOnemeHTapHble cOOBITUS ciaydyaiiHOro ombiTa. Ciydaiinble coObiTus. BepositHocTn
coObITHI. ONBITBI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSAMU. CinyyailHbId BBIOOD.
CBs3b MEXIy MaJOBEPOATHBIMU U HPAKTHUYECKU JOCTOBEPHBIMU COOBITUSIMU B IPUPO/E,
00111eCTBE U HAYKE.

HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTh IIYTH, CYILECTBOBAHUE BHCSUYEH
BEPLIMHBI, CBSA3b MEX/1Y YMCIIOM BEPIIMH U yuciaoM péodep. [IpaBuno ymHoxenus. Pemenne
3aJa4 ¢ OMOILbIO I'padoB.

[IpoTuBomonoxusie coObiTus. [uarpamma Oitnepa. OObeanHEHHE W TIEpeceueHHE
coowsiTuii. HecoBmectHpie coObiTusi. DopMynia CIOKEHUS BEpPOSITHOCTEH. Y CIOBHAS
BeposiTHOCTh.  IIpaBunmo  ymHokeHusi.  HesaBucumble  coObiTus.  IlpencraBnenue
SKCIIEpUMEHTA B BUJE JepeBa. Pemenue 3a1a4 Ha HaX0XKAEHUE BEPOSITHOCTEN C IMTOMOILBIO
JIepeBa CIy4yallHOTO 3KCIEPUMEHTA, JuarpaMMm Dujepa.

9 KUIIACC
[IpencraBnenue AaHHBIX B BHAE TaOMUI, AWarpamMm, TpapuKOB, HHTEPIPETAIIHS
naHHbIX. UTeHune u mocTpoeHue Tadaull, TuarpaMm, rpaduKoB 10 PeaibHbIM JIaHHBIM.
[lepecranoBku u paxtopuan. Couetanus u yucio couyeranuit. Tpeyronbauk [lackans.
Pemenue 3aa4 ¢ uCOIb30BaHHEM KOMOMHATOPHKH.

I'eomerpuueckas BepoATHOCTh. Cily4yaiiHblii BBIOOp TOUKHM M3 (PUIYpBI HA IJIOCKOCTH,
U3 OTpEe3Ka U U3 JYTU OKPYKHOCTH.

Hcneiranne. Yenex m Heynada. Cepus ucnelTanuid 1o nepsoro ycnexa. Cepus
ucnbiTannit bepuymm. BepositHocTy coOBITHI B cepun ucnibiTanuil bepnym.



CrnyualiHas BeIM4MHA U paclpeleliCHUe BEpOsATHOCTEH. MaTemaTuiecKoe 0KMIaHnue U
mucnepend. IIpuMepbl MaTeMaTH4ecKOTO OXUIAHUS KakK TEOPETHYECKOIO CPEIHEro
3HAQ4YCHMUS BEIMYMHBIL. MareMaTnyeckoe OXWIAHWE WM JHUCIEPCHs CIIyYalHOM BEJINYMHBI
«YHCIIO YCIIEXOB B CEPUHU UCIIBITAaHUN bepHym».

[Tonatue o 3akoHe OonpmIMX yucen. M3MepeHue BEpOSTHOCTEH C MOMOLIbIO YaCTOT.
Pore u  3HaueHme  3akoHa  OoNBIIMX  4YMcel B NpUpoie U oOuiecTse.






INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOro Kypca «BeposiTHOCTb U
CTaTUCTHUKA» XapaKTEPU3YIOTCS:

1) marproTHYECKOe BOCIIUTAHHUE!

IPOSBIICHHEM HMHTEpeca K NPOLUIOMY M HAaCTOAIIEMY POCCHMCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHHMSIM POCCUHCKMX MAaTEMaTUKOB WU POCCUMCKOU
MAaT€MAaTU4YE€CKON IIKOJIBI, K MWCIOJB30BAaHUIO OTUX JOCTHKEHUHW B JAPYIMX HaykKax M
NPUKIATHBIX chepax;

2) TpaXXJJAHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE!

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOs3aHHOCTEN IpakJaHWHA W peaju3aluy €ro Ipas,
MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBaxX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPaXKJIAHCKOro 00IIecTBa (HanmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO
K OOCYXIEHHI0 JTHYECKUX MpoOJeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHHEM
NOCTW)KCHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAJIBHO-ITUYECKUX [PHUHIUIIOB B
JESATEIbHOCTH YUYEHOTO;

3) TpyOBOE BOCITUTAHHE:

YCTAHOBKOM Ha aKTMBHOE YYaCcTHE B PELICHUH IPAKTHYECKUX 3aa4 MATEMAaTUYECKOU
HaIIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MATEMAaTUYECKOr0 0Opa30BaHMS Ha NPOTSKEHUU
BCEH KM3HU JJIs1 yCIIEUIHON MPO(eCCHOHANBHOM AESITEIbHOCTH U Pa3BUTHEM HEOOXOUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM HWHAMBHUIYAIbHOW TPACKTOPHUU
o0pa3oBaHusl W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEeOHOCTEHH;

4) 5cTeTHYECKOE BOCIIUTAHHE!

CIOCOOHOCTBIO K AMOLIMOHAILHOMY M 3CTETUYECKOMY BOCTIPHUSATHIO MAaTEMAaTHYECKUX
OOBEKTOB, 3aja4, pEHICHWA, paCcCYXKICHUH, YMEHUIO BHJCTh MaTEMAaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) LEeHHOCTH HAYYHOTO ITO3HAHMSI:

OpUEHTALMEN B AESITENIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEJICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS YEJIOBEKAa, MPUPOJbI M O0OIECTBA, MOHUMAHUEM
MaTeMaTU4YeCKOW HayKHM Kak c(epbl 4eIOBEYECKOW AESITeIbHOCTH, ITAlloOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTUS LMBWIM3ALUM, OBJIAJACHUEM A3BIKOM MAaT€MaTUKU H
MAaTE€MaTH4YECKON KYyJIbTYpOM KaK CPEeACTBOM IIO3HAHUS MHUpPA, OBIAJCHUEM IIPOCTEUIINMHU
HaBBIKAMU HCCIIEA0BATEIbCKON JEATEIbHOCTH;

6) dbusuueckoe BocuTaHue, GOPMUPOBAHUE KYJIBTYPhI 3J0POBbSI U 3MOLUOHAIBLHOTO
Onmaronoxy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMaTUYECKHE 3HAHMS B MHTEPECaX CBOETO 310POBbS,
BEJICHUs 370pOBOro oOpas3a >XKHM3HM (370pOBOE€ NHTaHUE, COATaHCHUPOBAHHBIM PpEXUM
3aHATUN U OTIbIXa, peryyspHas (U3nM4ecKas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HABBIKA
peduiekcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa APYroro 4eiIoBeKa;

7) 9KOJIOTUYECKOE BOCIIUTAHUE:

OpHEHTalMel Ha INPUMEHEHUE MATeMATHUYECKMX 3HAHWW U1 pPELICHUs 3a1ad B
00JIaCTH COXPAHHOCTU OKPYIKAIOMIEH Cpeabl, TUIAHUPOBAHUS TMOCTYIKOB M OLEHKH HX



BO3MOXKHBIX TOCJEICTBUIN AJISI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM IJI00ANbHOTO XapakTepa
HKOJIOTUIECKHUX TMPOOIEM U MyTeH UX PEIICHHS;

8) ajmanrarys K M3MEHSFOIIUMCS YCIIOBHSIM COIIHATIBHOM M IPUPOTHON CPEIbL:

TOTOBHOCTBIO K JCWCTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO NeSATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS
y JApYTuX IOJeH, mpuoOpeTaTh B COBMECTHOW NEATEIEHOCTA HOBBIC 3HAHUS, HABBIKH H
KOMTICTCHIIMHU U3 OIBITA JAPYTHX;

HEOOXOAMMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHHUM, B TOM 4uCie (OPMYIHPOBATH
UeH, MOHITHSA, THUIMOTE3bl 00 OOBEKTaX W SBIEHUSIX, B TOM YHCIE PaHee HEH3BECTHBIX,
0CO3HABaTh NE(MUIUTHl COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMI0, BOCIHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTUPOBATh MPHHUMAEMBIC PEIICHUS U
JecTBUA, GOPMYITUPOBATH U OIICHUBATH PUCKH U TIOCIEICTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI

[lo3HaBaTenbHbIE yHHUBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA

ba3zoBble jornyeckue 1eUCTBU:

BBISBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTH4YEeCKHX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy TOHATHAMH, (OPMYIUPOBATH OINPEACICHHUS TOHATH,
yCTaHABIMBAaTh CYLIECTBEHHBIM NMPU3HAK KilacCU(UKALNK, OCHOBAHUS i 000OIICHUS U
CpaBHEHUS, KPUTEPUU ITPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYIMpPOBaTh M NPeoOpa3oBBIBATH CYXKJICHUS: YTBEpAUTEIbHBIE U
OTpHIIATEIbHbIEC, EAMHIYHBIC, YACTHBIC M 00IINE, YCIOBHBIC;

BBISIBJIAITH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpeuns B (pakrax,
JAHHBIX, HAOMIOJCHUSIX W YTBEPXKACHUAX, MpeajaraTb KpUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEU U NMPOTUBOPEUMIA;

JeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX WM HHIYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUU (IIpsIMble U OT IPOTHBHOIO),
MPOBOJUTH CaMOCTOSTETIHHO HECJIOXKHBIE JI0Ka3aTelbCTBA MAaTEMaTHYECKUX (HaKTOB,
BBICTPAMBAaTh APTyMEHTAIMIO, MPHUBOAWTH MIPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PaCCYXICHUS;

BBIOMpATh CIIOCO0 pemieHus: yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee NOAXOASIIUI C yUETOM CAMOCTOSITENILHO BbIIEJICHHBIX KPUTEPHUEB).

bazoBbie uccnenoBarenbCckue 1EHCTBUSA:

MCIIOJIb30BAaTh BOMPOCHI KaK MCCIIEOBATENbCKUI MHCTPYMEHT MO3HaHUs, (HOpMyIUpOBaThH
BONPOCHI, (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOOJIeMy, CaMOCTOATEIbHO YCTAaHABIMBATH
MCKOMOE | JJaHHOE, (DOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIUIO, MHEHUE;
MPOBOJAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJOXKHBIM AKCIIEPUMEHT,
HEOOJBIIOE HUCCIEAOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOO0M;

CaMOCTOSITENIbHO (HhOPMYIUPOBaTh 000OIIEHHS U BBIBOJABI MO pe3yibTaTaM IMPOBEIEHHOTO
HaAOJIIO/ICHUS, HWCCJIEOBAaHUS, OICHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PpPE3yJbTaTOB,
BBIBOJIOB M 00OOIICHHIA;



IIPOrHO3HUPOBATE BO3MOKHOC PA3BUTUC IMPOLCCCA, 4 TAKKXC BbIABUI'dATb IPCAIIOIIOKCHUA O
€T0 Pa3BUTHU B HOBBIX YCJIOBUSAX.

Pab6ota ¢ undopmarmeii:

BBISBIISITH HEAOCTATOYHOCTh M M30BITOYHOCTH MH(POPMALUH, JAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a1a4H;

BBIOMpATh, AaHAIM3MPOBATH, CHUCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HUH(POPMALIUIO
Pa3INYHBIX BUJIOB U (GOPM MPEICTABICHUS;

BBIOMpaTh (GOopMy TMpeacTaBieHHs MHGOOPMAIMKM W WILIIOCTPUPOBATH pEIIaeMble 3adaduu
cXeMaMHU, TuarpaMmMaMu, HHOU TpapuKoi 1 ©X KOMOMHALIUSMU;

OLIEHUBATh HANE&KHOCTh MHPOPMAIMU IO KPHUTEPHSM, MPEAJIOKEHHBIM YUYUTEIEM WIH
copMyITUPOBAaHHBIM CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHUBEpCAIbHBIC YIEOHbIE EHCTBHS:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBUH C YCIOBHSIMU U IEISMH
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHHS IO XOIY pEHICHUS 3aJa4d, KOMMEHTHPOBAThH ITOJyYEHHBIH
pe3yJIbTaT;

B X0/€ OOCYXACHHS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
pemaemMon 3aJa4yM, BBICKA3bIBaTh HJEW, HAICJICHHBIE HA TOWCK PEUICHHS, COMOCTABIATH
CBOM CYXJCHUS C CYXICHHSIMU IPYTUX YYaCTHHKOB IUajiora, OOHapyKWBaTh pazindyue M
CXOJICTBO TO3UIIHI, B KOPPEKTHOI hopMe popMynupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHHUS,;
MPEICTABIATh PE3yNbTAaThl PEUICHHUS 3aJaud, SKCIIEPUMEHTa, HCCIEeIOBaHMs, MPOCKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3a/4ad MPE3CHTANH H
0CcOOEHHOCTEH ayJUTOPUH;

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBa KOMAaHJHONH M MHIMBHIYaJIbHOM pabOTHI MpH
pelIeHnn Y4eOHBIX MaTeMaTHUECKUX 33124,

NPUHAMATh II€7b COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOU
paboThI, pacrpeneisiTh BUABI pabOT, TOTOBAapUBATHCS, OOCYKIaTh MPOIECC M PE3yJbTatr
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboTel (00CYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI M IPYTHE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JICUCTBUS C
APYTUMHU 4YJIC€HaMH KOMAaHJbI, OLEHMBATh KAa4eCTBO CBOETO BKJIaAa B OOIIMI MPOAYKT IO
KPUTEPUSIM, cHOPMYTHUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSL.

PerynstTuBHble yHUBEpcalbHbIE Yy4eOHbBIE JEHCTBHS

Camoopranu3zanus:

CaMOCTOSITEJIbHO COCTABIIATH ILJIaH, AJITOPUTM pELIEHUs 3a/1aud (WM €ro 4acTb), BEIOMPATDH
crnoco0 pemieHusi ¢ y4€TOM HMEIOIIMXCS PECYypcOoB M COOCTBEHHBIX BO3MOKHOCTEHA,
apryMeHTHpPOBaTh U KOPPEKTHPOBATh BApUAHTHI PEIIeHUN C y4€TOM HOBOM MHMOpMaIHH.
CaMOKOHTPOJ1b, IMOIUOHAIbHbIH HHTEJLICKT:

BJIAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3ylibTaTa peIIeHUs
MaTeMaTUYEeCKOM 3a1auu;

NpEeABUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTH IpPU PEHICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JESTEIbHOCTH IOCTABICHHON ILIeM U YCJIOBHSIM,
OOBSICHSATh TPUYHHBI JTIOCTHKCHUS WM HEJIOCTHIKCHUS IIeNIM, HAXOJUTh OMHMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 7 kJjacce oOyYarOMIMIICS TONYYUT CIEAYIOIINE MPEIMETHBIC
pE3yJIbTATHI:

Yurare uHPOpMAIUIO, IPEACTABICHHYIO B Ta0IHIIAX, HA AWMAarpamMMmax, MPEeACTaBIIATh
JaHHBIE B BUJI€ TaOJUII, CTPOUThH AMArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 10
MaccuBaM 3HA4YECHUI.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEaJIbHbIC YMCIIOBBIE JaHHBIC, MPEICTABICHHBIC B
TabnmuIax, Ha JuarpaMMmax, rpadukax.

Wcnonp3oBaTh s ONMMCaHUs JaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CpEeIHEe
apudmeTnueckoe, MeiaHa, HanboJblIee U HaMMEeHbIlIee 3HaYeHUs, pa3Max.

HNwmets mpencraBieHne O Cly4yailHOW M3MEHUYMBOCTH Ha MpUMepax IeH, (pu3udecKux
BEJIMYUH, AaHTPOIOMETPUYECKUX JaHHBIX, HMETb IMPEJCTABICHHE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K xoniy oOyuenuss B 8 kjacce oOydaromuiicss MOMYy4UT CIEAYIOIIHUE MpPEIMETHbIE
pe3yJIbTaThI:

N3Bnekarh u mpeoOpa3oBbIBaTh MHQPOPMAINIO, MPEACTABICHHYIO B BHAC TaOUIL,
auarpamm, rpauKkoB, PeICTaBIsATh JaHHbIE B BUJIE TaOIUL, AUarpaMm, rpaduKos.

OnuceiBaTh JaHHBIE C TOMOILIbIO CTATUCTUYECKHUX MOKA3aTeNIe: CPEJHUX 3HAUCHUN U
Mep pacceuBaHus (pa3Max, JUCIEPCHS U CTAaHJAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITUH, B TOM YHCJE IO
pe3ysbTaTaM U3MEPEeHUN U HaOII0ICHUH.

HaxonuTe BeposITHOCTH ClOydallHbIX COOBITUH B OMbBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTApPHBIX COOBITHI, B TOM 4YHCII€ B ONbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckrue MOACIN: IEPEBO CIyYaiHOTO SKCIIEPUMEHTA, IUarpaMMbl
Diiiepa, YuciIoBas npsmasi.

OnepupoBaTh NOHATUSMH: MHOXKECTBO, IMOAMHOXKECTBO, BBINOJHATH ONEpPAlMU Hal
MHOKECTBaMH: OOBEIUHEHHUE, TepeceueHre, JOTOJHEHUE, TMEPEUUCIsITh SJIEMEHTHI
MHOK€ECTB, IPUMEHSATH CBOMCTBA MHOECTB.

Hcnonb3oBaTh rpaguyeckoe MpeCTaBICHUE MHOXKECTB U CBS3€M MEXIy HUMH JUIS
OMMCAaHUS TIPOLIECCOB M SIBIICHUH, B TOM 4YHCJI€ MPU PELICHUU 3a/a4 U3 JIPYTUX y4eOHBIX
IIPEAMETOB U KYPCOB.

K xoniy oOyueHus B 9 Kjacce oOy4arOmIUIACS MOMYYUT CIEAYIOIIUE TPEIMETHBIC
pE3yNbTaThI:

W3Bnekath M mnpeoOpa3oBbIBaTh WHGOPMAILMIO, MPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BHJIE TAOJHII, JUarpamm, TpaduKoB, MPEACTABIATH aHHBIC B BUJE TaOJIHII,
IrarpaMm, TpauKoB.

PemaTh 3a1aun opraHM30BaHHBIM [epeOOPOM BapHAHTOB, a TAKXKE C MCIOJIb30BaHUEM
KOMOWMHATOPHBIX MPaBUI U METOOB.

Hcnonp3oBaTh onucaTenbHble XapaKTEPUCTUKHU JJII MAaCCUBOB YHCJIOBBIX JaHHBIX, B
TOM YHCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBaHUS.

HaxoauTe 4acToThl 3HAaYE€HUH M YACTOThI COOBITHS, B TOM YHCIE IOJB3YACH
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHU.



HaxoauTte BEpOSITHOCTH CllydyallHBIX COOBITUH B M3yYEHHBIX OMNbBITaX, B TOM YHCIE B
ONbITaX C PABHOBO3MOYKHBIMHM 3JEMEHTAPHBIMU COOBITUAMM, B CEPHUSIX HCIBITAHUNA [0
IIEPBOrO yCIexa, B CEPUAX UCIBITAHUN bepHyun.

MmeTs npefcTaBIeHUE O CIIy4aliHON BEJIMUMHE U O PACIIPENEICHUN BEPOSITHOCTEN.

HwmeTs pencTaBieHne o0 3aKOHEe OONBIINX YMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH
B CIIy4aiiHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YKCENl B IPUPOJIE B OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE «TEOPUSA BEPOATHOCTHU U CTATUCTHUKA»

7 KIIACC
Ne /i HaumeHoBaHue pa3gejioB U TeM KonnuecTBo yacoB JiiekTpoHHBbIe  (uUGpOBbLIE)
NMPorpaMmabl Beero Konrtpoubhsie | IIpakTuueckne o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 [IpencraBnenue qaHHBIX 7 2 buoOnuoreka HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

2 OrnumcarenbHas CTaTHCTHKA 8 1 but6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/02.4/07

3 CrnyuaiiHast U3MEHUYHUBOCTb 6 1 bubnnoreka [HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

4 Brenenue B Teoputo rpadon 4 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

S BepostHocTh M uyacToTa CiydaiiHoro 4 1 bubnnoreka I[TOK
https://lesson.academy-

codprmia content.myschool.edu.ru/02.4/07
6 O0o001ienune, cucTeMaTh3ans 3HaHUH | 5 2 bubmnorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
OBIIEE KOJIMYECTBO YACOB 10 34 2 5

[TPOTPAMME
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8 KJIACC

Ne /i HaumeHoBaHue pa3gejioB U TeM KonnuecTBo yacoB JiiekTpoHHBbIe  (UUGpOBbBIE)
NMPorpaMmabl Beero Kontpoasusie | [IpakTnueckue o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
1 IToBTOpeHUe Kypca 7 Kinacca 4 bubnuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/02.4/07

2 OnucarenbHas CTaTUCTHUKA. 4 bubnuoreka HOK
https://lesson.academy-

P
ACCCHBARMNE NAHHbIX content.myschool.edu.ru/02.4/07

3 MHoXxecTBa 4 but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

4 BeposTHOCTE citygaitHOTO COOBITHS 6 1 bubnuoreka [HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

5 Beenenue B reoputo rpadon 4 bu6mmotexa LIOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

6 Cny4daitHbie cOObITHS 8 bubnuoreka HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

7 O0o00mienue, cucremMaTh3anys 3HaHui | 4 2 bubmnorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

OBLIEE KOJIMYECTBO YACOB 11O 34 2 1
I[TPOTPAMME
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9 KJIACC

Ne i/ HaumeHoBaHue pa3aeoB H TeM KoumnuecTBo yacoB JiIeKTPpOHHBbIe  (HU(pPOBBIE)
NPOrpamMMbl Beero Konrtponbhsle | [Ipakruueckne o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 [ToBTOpeHue Kypca 8 kimacca. 4 bubnuoreka [HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
2 DneMeHThl KOMOMHATOPHUKH. 4 1 bu6nnoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
3 ['eomeTprueckas BEpOSITHOCTb. 4 bubnuoreka HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
4 Wcnbitanus bepryum. 6 1 bubnmoreka I[HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
5 Crny4vaiiHasi BeJIMUMHA. 6 bubnuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
6 O0600111eHIEe, KOHTPOJT. 10 1 bubnuoreka HOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O HPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Anrebpa, 7 kiacc/ Makapsiue FO. H., Munmiok H.I'., HemmkoB K.W. u apyrue 2022r, AxuuoHepHOe
obmectBo «M3narenscTBO «IIpocBemenue»
KHM no anrebpe x yueOnuky Makapsruesa HO. H.

METOANYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

yueOHuku 1o anredpe 7-9 kmaccel MakaperueB 0. H. 2022 r.; KUM mno anre6pe
yueOHuky Makapsiuesa 0. H. 2022 r.;
[Tocobue mist moaroroBku yuamnuxcs kK OI'D nox penaxiueii Amenxo U. B. 2023 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RUY/; HTTPS://[SKYSMART.RU;
HTTPS://WWW.YAKLASS.RU/; HTTPS://UCHI.RU.



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/
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