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[NTOSACHUTEJIbHA S 3AIINCKA

Pabouas mporpamMma mo mareMaTHkKe Ui OOy4YaloUIuXCs C 3aJIeP>KKOM MCUXHYECKOTro
passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMS MOATOTOBICHA HA OCHOBE
denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0IIETro 00pa30BaHMS
(mamee — ®I'OC OOQO), aganTHpOBaHHONH OCHOBHOW 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOTO
o01mrero oopazoBaHus 00yUYaIOIIUXCS C 3aAePKKOM nicuxudeckoro pazputus (manee — AOOIT OO0
3[1P), pabodyeili mporpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHHMsA MO TpeaMeTy «Marematukay,
MPOTpaMMBbI BOCIIMTAHHS, C YUYETOM paclpeleseHHbIX O KiaccaM IpOBEpsSEeMBbIX TpeOOBaHUM K
pe3ynbrataM OCBOEHHMS AJAaNTHPOBAHHONW OCHOBHOM 0Opa3oBaTenbHON IpOrpaMMbl OCHOBHOIO
o0mmiero o0pa3oBaHHsl OOYYAIOIIUXCSA C 3aJEPKKOM TICMXWYECKOro pasBuTHs. B paboueit
MporpaMMe y4TeHbI WU U TonokeHuss KoHuenuuu pa3BuTus MaTeMaTHIEeCKOTO 00pa3oBaHus B
Poccutickoit denepanuu.

O0mas xapakTepucTuka ydye0Horo npeamera «MaremaTuka»

VYueOnplii mpeamer «MaTemaTHKa» BXOAWT B TpeIMETHYHO o00jacTh «MartemaThka u
uHpopmatuka». OH CHOCOOCTBYET pPAa3BUTHIO BBIUMCIUTENBHOW KYIBTYpbl M JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHHIO YMEHHS TONB30BaThCsA aNTOPUTMAaMHM, a TaKXKe NPUOOPETEHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOM *u3HM oOyuaromuxcs ¢ 3[1P. YueOnsrit
MpeaIMeT  pa3BUBaeT  MBIIUIEHHE, MPOCTPAaHCTBEHHOE BooOpaxeHue, (GyHKIHOHAIBHYIO
rPaMOTHOCTb, yMEHHUsS BOCIPUHUMATh M  KPUTHYECKH AaHAIU3UPOBaTh HUH(OPMAIHIO,
MIPEICTABICHHYIO B PA3IMYHBIX (OpMaXx.

OOyueHne mareMaTuke Ja€T BOSMOXKHOCTh pa3BuBaTh y oOywaromuxcsi ¢ 3[1P Tounyro,
palMoHaIbHyl0 U MH)OPMATHBHYIO pedb, YMEHHE OTOMpATh HauOoiee MOAXOASIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, TrpapuuecKkre CpeacTBa JUid BBIPAKEHHUS CYKICHHM M HAISIAHOTO HX
MIPEICTABIICHHUS.

Heo6xoquMbIM KOMITOHEHTOM OOIIei KyJabTyphl B COBPEMEHHOM TOJKOBAHMU SIBIISIETCS
o0111ee 3HAKOMCTBO C METOAAMM IO3HAHUS JIEHCTBUTEIBHOCTH, TNPEICTABICHUE O IMpEAMETe U
METO/IaX MaTeMaTHKH, UX OTIIMYUI OT METOIOB JPYTHX €CTECTBEHHBIX M I'yMaHUTApHBIX Hayk, 00
OCOOCHHOCTSIX NMPUMEHEHUsS] MaTeMAaTUKU JUIS PEIICHUs HAyYHbIX U MPUKIATHBIX 3a1ad. Takum
obpa3zoM, MaTeMaTH4Yeckoe 0Opa3oBaHME BHOCUT CBOM BKJIAJ B ()OPMUpPOBaHHE OOIIEH KyIbTYypbl
YeJI0BEeKa.

W3yuenne mareMaTHKH TakKKe CIIOCOOCTBYET SCTETHYECKOMY BOCIHTAHHIO YEJIOBEKa,
[IOHUMAHUIO  KpAacoTbl W M3SIIECTBA  MATEMATUYECKUX  PACCYKIECHHUH,  BOCIPHUATHUIO
reoMeTpudecKux (GopM, YCBOSHHIO HJIEH CUMMETPHH.

[Tporpamma oTpakaet coznepkaHue oOyueHus npeaMery «MaremaTHKa» ¢ y4eTOM 0COOBIX
oOpa3zoBarenbHBIX TOTpeOHOCTEH oOydarommxcs ¢ 3I[IP. OsnageHue ydeOHBIM MPEIMETOM
«MatemaTHKay TpeICTaBIsAET ONPEACTICHHYIO CIIOKHOCTD st yuamuxcs ¢ 3[1P. ¥V oOyuarommxcs
¢ 3IIP HambGonee BBIpaK€HBI OTCTABAHUS B PA3BUTHUU CIOBECHO-TIOTUYECKUX (OPM MBIILICHUS,
MO3TOMY aOCTpaKTHbIE M OTBJIEUEHHBbIE KATETOPUM UM TPYAHOJOCTYNHBL. B Toxe Bpems mpu
CIIEMAIbHOM OOY4YeHMH OOydYaromyecs MOTYT BBIIONHATH 3aJaHus 1o anroputmy. OHHu
BOCTIIPUMMYMBBI K TIOMOIIM, MOTYT BBINIOJHUTh MEPEHOC HA aHAJOTUYHOE 3aJaHHE YCBOEHHOI'O
cnocoba peuieHusi. CHIDKEHUE Pa3BUTHS MBICIUTEIbHBIX ONEpalUil U 3aMeIJIeHHOE CTaHOBJICHHE
JIOTUYECKUX JEeHCTBUN MPUBOIAT K HEJAOCTATOYHONW OCMBICICHHOCTH COBEPIIAEMBIX YYEOHBIX
nercTBUil. Y 0O0ydarommxcst 3aTpyJHEHbl CUETHBIC BBIYMCICHMS, IMPOM3BOAMMBIE B yme. B
MMCbMEHHBIX BBIYMCICHUSAX OHM MOTYT NPONYyCKaTb OJMH U3 IPOMEXKYTOUYHBIX MHIaroB. [lpum
paboTe ¢ 4YHMCIOBBIMM BBIPAKEHUSIMHU, BBIYUCIEHHEM HX 3HAYEHHS MOTYT HE YAEp)KHUBaTh
MpaBWIbHBIN TOpsiAoK neictBuil. [lpu ynpomenuu, mpeoOpa3oBaHUU BBIpAKEHHM ydaliuecs ¢
3[IP He MOryT caMOCTOATENbHO NPHUHATH PEUIEHHE O I0CIEJ0BATEIbHOCTH BBIIOIHEHUS
neictBuil. KOHKpETHOCTh MBIIIJIEHUS] OCIOXHSET YCBOEHHUS HaBbIKA PELIEHUs YypaBHEHUH,
HEpaBEHCTB, CUCTEMBI ypaBHEHUN. MM MaIo10CTyITHO COBEpIICHNE OOPATHMBIX OTIEpaInii.

Huskuii ypoBeHb pa3BUTHUA JIOTMUECKHX OIEpalui, HeAocTaTodHas 000OIEHHOCTh
MBIIUJICHUS 3aTPYAHSIOT U3y4eHHE TeMbl «DyHKIUI»: MpU omnpeAeneHrud (YyHKIHMOHAIbHOMI
3aBHCUMOCTH, TP ONHCAHUM TpadUuecKol CHUTyallud, HCIONb3Yysl T'€OMETPHUUYECKU,



anreOpandyeckui, (yHKIMOHAIbHBIM s3bIkUM. Hepenko ywammecs He BUAAT Pa3HULBI MEXKIY
obnacTbio onpeaeneHust GyHKIUHU U 00JIACThIO 3HAUCHHH.

Pemenue 3amau conpsupkeHO ¢ TPYIHOCTSAMH O(GOPMIICHHS KpaTKOW 3amlKCH, MPOBEACHUS
aHaJIM3a YCIIOBUS 3aJayd, BblIENeHUs cyliectBeHHoro. OoOyuaromuecs ¢ 3IIP 3arpynustorcs
clienaTh YMO3aKIIOUYEeHHE OT OOIIEro K YaCTHOMY, HEpPEIKO BRIOMPAIOT HepallMOHAIbHBIE CIIOCOObI
pelleHsl, THOTrJa OrpaHUYUBAIOTCS. MAHUITYJISILIUAME C YUCTaMHU.

[lpy u3yuyeHHHM TeoMeTpHyecKkoro matepuana ooOydatomuecs c¢ 3IIP crankuBarorcs ¢
TPYAHOCTBIO JIeJaTh JIOTMYECKHE BBIBOJBI, CTPOUTH IOCIEAOBATENbHBIC PACCYXKICHUS.
Henpounple 3HaHUS OCHOBHBIX TEOPEM T€OMETPUH NPUBOAMT K OMHMOKaM B pPEUICHUH
reoMerpuyeckux 3agad. OOydaronecs MOryT MOAMEHUTh (opMyily, HENPaBUIBHO MPUMEHHUTH
teopeMy. K cepbe3HbIM ommMOKaM B pelleHUH 3ajad MPHUBOAAT HEJOCTATOYHO pa3BUThIE
MPOCTPAHCTBEHHBIE MPeCTaBIeHUs. MM CII0)KHO BBIMOIHUTH YEPTEX K YCIOBHUIO, B TMChMEHHBIX
paboTax OHM HE MOTYT NIPUBECTH OOBSICHEHHE K YEPTEKY.

TOYHOCTH 3alIOMUHAHUS M BOCIIPOM3BEACHUSI YIeOHOTO MaTeprana CHIKEHBI TT0 IPUIHHE
c1abOCTH MHECTHYECKON NeATEeTbHOCTH, CYyXeHus oObema mamsaTH. OOyuatrommmcs ¢ 3I1P
TpebyeTcs Oonblile BpeMEHH Ha 3aKpeIuieHHe MaTepuala, akTyalu3alus 3HaAHWW 10 omope MpHu
BOCTIPOU3BEICHUH.

Jus  mpeomoneHuss TPyOHOCTEH B m3ydeHHMH ydeOHOoro mpeamera «MaTeMaTHKa»
HeoOXxouMa ajanrtanuss o0beMa M XapakTepa y4eOHOro Marepuaja K I103HaBaTeIbHBIM
BO3MOXHOCTSM ydanmxcst ¢ 3[IP. Cnenyer yueOHBbIM MaTepuan NpernofgHOCUTh HEOOIBIINMHU
NOPIMSAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh CIIOCOOBI aJanTallud TPYIHBIX 3aJaHUM,
HEKOTOpBIE TEMBl JIaBaTh KaK O3HAKOMHUTEJbHBIC; HCKIIOYAaTh OTICIbHBIE TPYIHBIC
JI0Ka3aTeNbCTBA; TEOPETHYECKUI MaTephall pEeKOMEHAYETCsl M3ydaTh B MPOIECCe MPAKTHYECKOM
JEATeIbHOCTH 10 peleHuio 3aaad. OpraHuyeckoe €AMHCTBO NPAKTUYECKOH M YMCTBEHHOM
JeATeIbHOCTH YYalllMXCsl Ha YpOKaX MaTeMaTUKU CIOCOOCTBYIOT NMPOYHOMY U CO3HATEIbHOMY
YCBOCHHIO Oa3UCHBIX MAaTEeMaTHUECKUX 3HAHUI U yMEHUIl.

Hesu n 3a1aun u3yuyeHusi yaeOHOro npeamera «MaremaTuka»

[TpuopureTHsIMU yensamu 00ydeHHs MaTeMaTHKe B 5—9 Kiaccax sIBISIFOTCS:

* ¢opMHupOBaHUE IEHTPAJIbHBIX MAaTEMaTHUYECKUX TOHSATHH  (YUCIO, BEIUYMHA,
reoMerpudeckass  Qurypa, MepeMeHHas, BEPOATHOCTh,  (yHKIWS),  0O0ECICYUBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHyeckoro oopa3zoBanus odyyarouuxcs ¢ 3I1P;

» ponseneHue oOydaromuxcst ¢ 3[IP Ha MOCTYIHOM 171 HMX YpPOBHE K OCO3HAHHUIO
B3aUMOCBS3M MaTeMaTUKU M OKPYKAIOIIEro MHpa, MOHUMaHHE MaTeMaTUKU KaK 4YacTH OOIIei
KYJIBTYPBI YEJIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJdbHBIX W TBOPUECKHX CIOCOOHOCTel oOyuatomuxcs ¢ 3IIP,
M03HABaTEIbHOW aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHHUM, KpUTUYHOCTH MBILUICHUS, HHTEpeca K
W3Y4EHUIO0 MaTeMaTUKU;

* ¢opmupoBaHue  (PYHKIMOHANBHOM  MaTeMaTHMYECKOW  TIPAMOTHOCTH:  yMEHUS
pacro3HaBath MPOSBICHUS MaTEMATUUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HCHHBIX CUTYallUsIX W TPU M3YUYCHHH JAPYTHMX Yy4eOHBIX TIPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEIl M 3aKOHOMEpPHOCTEW, (OpMYIHMpOBaTh MX Ha S3bIKE MaTeMaTHKUd U CO37aBaTh
MaTeMaTu4eckue MOJEIH, MPUMEHITh OCBOCHHBIM MaTeMaTHUeCKWid ammapar Ajias pelieHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJYYEHHbBIE PE3YIbTATHI.

JlocTmkeHue 3THX 1eneld 00eCeyrnBaeTCsl PEHICHUEM CIeYIOIUX 3a0ay.

= ¢dopmupoBath y ooydaronuxcs ¢ 3[1P HaBbIkM yueOHO-TI03HABATEILHOU JACSITEIILHOCTH:
IUIAHUPOBAaHUE pabOThl, TOHCK pAIOHANBHBIX IyTE€H €€ BBIIOIHEHHS, OCYIIECTBICHHUS
CaMOKOHTPOJIS;

" crmocoOCTBOBaTh  MHTEIUIEKTyadlbHOMY  pa3BUTHIO,  (opMHpOBaTh  KauecTsa,
HEOOXOMMBIE YEIOBEKY JUIsl MOJMHOIICHHON JXU3HU B COBPEMEHHOM OOIECTBE, CBOWCTBEHHBIC
MaTeMaTU4eCcKoN NeATeNIbHOCTU: SCHOCTH W TOYHOCTH MBICIHM, MHTYUIUHU, MPOCTPAHCTBEHHBIX
MIPEACTaBICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTENH;

* ¢GopMHUpOBATh KIIOUEBHIC KOMIIETEHIIMM Y4YallUXCsi B paMKax MpeIMeTHOW oO0IacTu
«Maremaruka u uH(popmMaTHKay;



" pa3BUBATh MOHATUHHOE MBIILIEHUs oOydaromuxcs ¢ 311P;

" OCYLIECTBISATh KOPPEKIMIO I[03HABATEIbHBIX IMpoueccoB obyyatomuxcs ¢ 3P
HEOOXOIUMBIX IS OCBOEHHSI IPOrPaMMHOI0 MaTepHala 1o yaeOHOMY IpeaAMETY;

" [pegycMaTpuBaTh BO3MOXHOCTh KOMIICHCALIMM 00pa30BaTEIbHBIX JE(UIUTOB B
OCBOEHHUH IPEIIECTBYIOLIETO IPOrpaMMHOro Marepuaia y odyyatomuxcs ¢ 3[1P u Hegocrarkos B
UX MaTeMaTHYECKOM Pa3BUTHH;

* copmMupoBaTh YCTOWYMBBII HHTEPEC YHALTUXCS K IIPEIMETY;

" BBIABIISATH U Pa3BUBATh MAaTeMaTUYeCKUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHBIE JIMHUU CONEp)KaHUS Kypca wmarematuku B 5-9 kiaccax: «UYwcna wu
BBIYUCIICHHS», «AnreOpa» («AnreOpandeckue BBIPAXKEHUS», «YPABHEHHS M HEPABEHCTBAY),
«Dynkuum», «leomerpus» («l'eomerpudyeckue ¢urypsl M UX CBOHCTBa», «M3mepeHue
TEOMETPUYECKUX BEJIMYUH»), «BeposATHOCTp M cTaTHCTHKa». JlaHHbIE JIMHUU DPa3BUBAIOTCSA
napajyiesbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHA OT
Jpyroi, a B TECHOM KOHTaKTe M B3aumoneicTBuu. Kpome 3Toro, mx oObeAMHSIET JIOrHMYecKas
COCTaBJISIONIasl, TPAAUIMOHHO TPHUCYIas MaTeMaTHKe U MPOHU3BIBAIOLIAs BCE MaTeMaTHUYECKUe
Kypchl U coiepxxarenbHble JuHUHM. ChopmynupoBanHoe B DenepaibHOM ToOCyIapCTBEHHOM
o0pazoBaTeIbHOM CTaHJapTe OCHOBHOTO 00IIero oopa3oBaHusi TpeOOBaHNE «YMETh ONEPUPOBATH
MOHATUSAMU: ONpEIEICHUE, aKCHOMa, TEOPEMA, J0Ka3aTeNIbCTBO; YMEHHE PAacllO3HaBaTh UCTUHHbBIE
U JIOXKHbIE BBICKAa3bIBaHUS, NMPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTPHIIAHMS BBICKAa3bIBAHUI» OTHOCHUTCS KO BCEM KypcaMm, a (JOpMHUpPOBAHUE JOTMUECKUX YMEHUN
pacripenensercs 1o BceM rogaM oOydeHus: Ha ypOBHE OCHOBHOT'O 0OIIIero 0Opa3oBaHusl.

Conepkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJabraTaM OCBOCHUS
pabodeii mporpaMMsbl, pacrpenesEHHBIM 110 ToaM O0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
9TOOBl KO BCEM OCHOBHBIM, MNPUHIMIHAIBGHBIM BOIpOcaM oOOydaromuecs oOpauainch
HEOAHOKPATHO, YTOOBI OBNAJICHUE MATEeMAaTUYECKUMH MOHSITHAMH M HaBBIKAMH OCYILECTBISIOCH
MOCTIEIOBATENIbHO U IMOCTYNATEeNbHO, C COOMIOACHHEM MPHHIUNA [PEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYAJIMCh B OOIIYIO CHUCTEMY MaTeMaTHMYeCKHUX MpencTaBieHui oOyuatouuxcs ¢ 3I1P,
paciupsiss U yriyonsas e€, o0pas3ys NMpOYHbIE MHOXKECTBEHHbIE CBs3U. OOIIMe Lenu H3y4eHHs
yuebHoro mnpenmera «MaremaTHka» TpencTaBieHbl B padodeil mporpamMmme OCHOBHOIO OOIIEro
00pa3oBaHuS.

Oco0enHocTH 0TOOPA U ajanTALMU Y4eOHOr0 MaTepuaJia 1Mo MaTeMaTHKe

OOyuenue yuebOHOMY mpeaMmery «MaremaTuka» CTPOUTCS Ha CO3JaHUM ONTHUMAaJIbHBIX
YCIOBUM A1 yCBOEHUS MporpaMMHoro marepuana oOydvatormumucs ¢ 3I1P. bonbuioe BHUMaHue
ynensieTcss orbopy ydeOHOro marepuaia B COOTBETCTBUHM C TPUHIIUIIOM JOCTYMHOCTH TIpH
COXpaHEHUHU 00IIero 0a30BOr0 ypOBHS, KOTOPBIA JODKEH 1O COAEPKAHUIO U 00beMy OBITh
aJanTUPOBaHHBIM Juisd oOydaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ UX 0COOBIMU 00pa3oBaTEIbHBIMU
norpebHocTimMu.  Crnenyer oOnerdyuTh OBJaJeHHe MarepuanoMm oOydatoummucs ¢ 3I1P
MOCPEJICTBOM €ro JETalbHOrO OOBACHEHUS C CHUCTEMaTHYECKHM IOBTOPOM, MHOTOKpPATHOM
TPEHUPOBKM B NPUMEHEHUU 3HAHWUM, MCIONB3Ysl MPHUEMbl aKTyaJM3alUM (BU3yalbHasl oOIOpa,
MaMsITKa).

Pabouas mporpamma npenycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHHi: yMEHbLICHHE
o0beMa TeOpEeTUUECKNX CBEJCHHM, BHIHECEHUE OTACTbHBIX TEM WJIH LIETIbIX Pa3/IelioB B MaTepUabl
U1 0030pPHOT0, 03HAKOMHUTEIHFHOTO N3Y4EHUSI.

HN3menenus nporpammel B 5-9 kiaccax

Mamemamuxka é 5 u 6 knaccax

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCs Hu3ydaTh cienyromme Tembl: «Pumckas
Hymepauus», «PaBuble ¢urype»y, «unmunap, konyc, map», «Kyo», «lIpsmoyronbHslii
napaienenunen», «llepemenenre Mo KOOpAMHATHON IpsIMOD», «Mogyine uucia», «HuciaoBeie
MpOMEXKYTKI»; «MacmTtady (u3ydaercs B kypce «I'eorpadus»); «300pakeHne reoMeTpruIecKux
¢uryp Ha HEIMHOBAaHHOW Oymare ¢ HCHONb30BAHMEM LUPKYJs, JMHEHKH, YroJbHHUKA,
TpaHcnoptupa», «JlnuHa okpyxHocTH», «llmomans xkpyra», «llapamnenbHele mpsMBbIEY,
«Ilepnennukymsipubie npsmbie», «OceBas W LEHTpalbHAas CUMMETpUM» (U3ydaercsi B Kypce



reomerpun); «beckoHeuHble NepuoauYecKue NecATUYHble Apodu. JlecaTuuHOoe NpHOIMKEHHE
OOBIKHOBEHHOI Ipo0m» (M3ydaercs B Kypce aiaredpsl).

Cnenyer yMEHBIINTh KOJIWYECTBO YACOB Ha CIEAYIOIIME TeMbl: «PeleHue jaoruueckui
3amau», «JnuHa otpeska», «lllkanby, «PacmpenenutenbHbplii 3aKOH YMHOMKEHUS», «3aluch
MIPOU3BEJICHUS] C OYKBEHHBIMU MHOXUTEIIMIY, «[locTpoeHne koHpUrypauuii u3 yactei npsmo,
OKPYXHOCTH Ha HEIMHOBaHHOM M Kierdyatod Oymare», «/lemutenn u kpatHble. Ilpusnaku
nenumocT», «HauOonbimnii oOmmii genuTens M HauMeHblee oOiiee KpaTHoe. JlemMMocTb
CYMMBI U npou3BeneHus». «lIpuBeneHue qpodu K HOBOMY 3HaMeHaTeno», «HaxoxaeHue yactu
LEeJIOro M ueiaoro mo ero yactwy. «OKpyriaeHue JecsTUUHBIX ApoOei». «PemieHue 3amau
nepedopoM BCeX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPQXKEHUH IO YCIIOBHIO
3aauny. BpIcBOOOIUBIIMECS Yachkl MOXHO HCIOJb30BAaTh Ha MOBTOpEHHE (B Hayaje M KOHIE
y4eOHOro roja), Ha W3y4eHHe Haubosiee TPYIHBIX M 3HAUUMBIX TeM: B V KJlacCe — Ha pelIeHue
ypaBHEHUH, MpUBEJEHUE ApoOHM K HOBOMY 3HAMEHATEI0, YMHOXKEHHE W JIEICHHUE IECATUYHBIX
npobelt, uamepenue yriioB; B VI kimacce — HEUCTBUS C MOJOKHUTEIBHBIMA M OTPULIATEIHLHBIMHU
YHCIIaMH, PellICeHUE YPaBHEHUI, CII0KEHNE U BBIYMTAHUE YHCEIl, COJIEpKAIIUX eIy U APOOHYIO
4acTh, HA YMHOXKEHHE U JIeJIeHuEe OOBIKHOBEHHBIX JIPOOEH.

Anzeopa

B o3HakomMuTeNnbHOM  IUIAaHE ~ PEKOMEHAYETCS  M3ydaTb  CICAYIOIIME  TEMBL
«ppanmonanbusle yucna. JledcTBUTENbHbIE 4Mcla», «CpaBHEHUE ACHCTBUTENBHBIX YHCEI,
apupmeTnyeckue AEHCTBHS C JEWCTBUTEIbHBIMM 4YMCIaMMWy», «HaxoxaeHue npuOIMKEHHbBIX
3HA4YCHUM KBaJIpaTHOro KopHs», «Teopema Buera», «PelieHus ypaBHEHUN TPETbEW U YETBEPTOU
cTeneHeil pasnokeHHeM HAa MHOXHTENH», «DyHKIMA y =vX u ee rpadux», «[lorpemHocTs u
TOYHOCTD NPHOTIKEHNs», «UeTHbIe i HedeTHbIe GYHKIHm», «DyHKImsS y=X"», «DyHKIHS y= ax°,
ee rpaduk u cpoiictBa. 'padmku dyHKIHi y= ax” + n u y=a(x-m)’, «YpaBHEHHE C ABYMS
NepeMEeHHbIMH U ero rpadpuk», «I'paduueckuil cmocod pemeHus CUCTEMbl YpaBHEHHI»,
«M300parkeHue UICHOB apH(PMETHUECKOHM ¥ TEOMETPHYECKOW TMpOrpeccHid TOYKaMu Ha
KOOPIMHATHOM TUIOCKOCTH. JIMHEHHBIN 1 SKCTIOHEHIIMATIbHBINA pOCT. CIIOKHBIC TTPOLICHTHI.

CrnenyeT yMeHbIIMTH KOJIMYECTBO YaCcOB HA n3ydeHue TeM: «DopmMynsl», «JlokazarensbcTBo
TOXJIECTB», «JIMHEHHOe ypaBHEHHE C ABYMsI HEM3BECTHBIMU», «['paduk JTMHEHHOrO ypaBHEHUS C
IBYMsI TepeMeHHBIMNY, «I'paduueckoe pemieHHe JTMHEHHBIX YpaBHEHMHA M CHUCTEM JIMHEHHBIX
ypaBHEeHUI», « CBOMCTBA KBAaIpaTUYHOU (DYHKIIUNY.

BeicBoOOAMBIIMECS Yachl PEKOMEHIYETCsl HCHOIb30BaTh: M JIydlled mpopaboTKu
HauOonee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHMil», «PelieHne cucrteM ypaBHEHHI»,
«CoBMecTHbIE JIeHCTBUA C Jpo0smMmu», «IIpuMeHeHHe CBOICTB apHU(METHYECKOro KBaJpaTHOIO
KOpHS»; Ha TIOBTOPEHUE, PELICHUE 3a/1a4, TPeoOpa30oBaHue BBIPAKEHHH, a TaKKe HA 3aKperyICHHE
W3y4EHHOI 0 MaTepuaa.

T'eomempus

Crnenyer OCHOBHOE BHUMAHHUE yIEIUTh NPAKTUUECKON HAIPABIEHHOCTU Kypca, UCKIIOYUB
U YOpOCTHB HambOonee CIOXKHBIA I BOCHPUATHS TeopeTHueckuil marepuan. Ha ypokax
reOMETPUH HEO0O0XOJAMMO MAaKCHMAaJIbHO WCIOJNb30BaTh HATJIAJHBIE CPENCTBA OOydeHHs, Ooblie
[IPOBOAMUTDH MPAKTUUECKUX PabOT C ydalumucs, pemarts 3agaud. CTpoUTh pelieHue 3ajad Inpu
MOCTOSIHHOM OOpAIeHUN K HATJIATHOCTH — PUCYHKAM U 4epTeXaM.

O3HaKOMUTENBHO 1aTh TEMBL: « TeopeMbl U 10Ka3aTenbCTBO. AKCHOMBIY, «Jl0Ka3aTenbCTBO
OT NMPOTUBHOrO», «CyIlleCTBOBAaHUE U €IMHCTBEHHOCTb MEPIEHAMKYISApa K HpaAMoi», «Merton
FeOMETPUYECKUX MecT», «Merox yaBoeHus MenuaHe», «Teopema @aseca U TeopeMa o
MIPOTIOPIIMOHAIBHBIX OTpE3Kax», «Ilentp Mmacc TPEYT OJIHUKA, «3meHeHne
TPUTOHOMETPUYECKHUX (PYHKIUI MPU BO3pacTaHUM yria», «PopMyIbl Ui painycoB BIMCAHHBIX U
ONMCAHHBIX  OKPYXXHOCTEM  IPAaBUIBHBIX  MHOIOYI'OJIBHUKOB»,  «YPaBHEHHE  IPSAMON»,
«/IBmxenue», «CpoiicTBa IBMXKEHUs», «TeopeMa 0 MpOM3BEAECHUU OTPE3KOB XOp, TEOPEMBI O
IIPOU3BEJICHNN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeIIbHOW.

Cnenyer yMEHbBIIUTh KOJIMYECTBO 4YAacOB Ha M3yuyeHUe TeM: «CUMMeETpuYHbIE (DUTYpBI.
OcHOBHbBIE CBOICTBa oOceBoW cuMMeTpun», «lLlenTpanbHas cummerpus», «llapamnenpHbiit
nepeHocy, «lloBopor», «lIpeobpazoBanue monodus. [lomo0ue COOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 337]a4l Ha [TOCTPOEHHE C MOMOILBIO LUPKYISI U TUHEUKN», «JleKapTOBbl KOOPINHATHI



Ha IJIOCKOCTH», «Pelenue TpeyroiabHUKOBY, «Ilogodue Gpurypy.

BricBoGOMBIIIMECS Yachl HCIIONB30BATh HA PELICHHE 3a/1ay U IOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, 4TO TaHHBIN KYpC BBI3BIBAET HAMOOJIBIINE CIOKHOCTH JJIs1 00Yy4aOIIUXCsI C
3I1P, cBsi3aHHBIE CO CHMKEHHBIM YPOBHEM pa3BHUTHUSl CIOBECHO-JIOTMYECKOTO MBILIUICHHUS, €ro
U3y4eHHE JIOJDKHO CTPOMUTHCA Ha 0a30BOM YpPOBHE U JOCTYIHOM [UIi YYEHUKOB MaTepuale.
OCHOBHOE BHHMMAHHE CIEyeT YAEIUTh pa3J]iellaM, CBSA3aHHBIMHU C IOBTOPEHHEM HPONIECHHOIO
Marepuana, YBEIWYUTb KOJIWYECTBO YIPAKHEHMM M 33JaHMN, CBSI3aHHBIX C IPAKTUYECKOU
JESITENIbHOCThIO 00 YYarOIITIXCSL.

Heobxonumo mnepecMoTpeTs coAepkKaHMe TEOPETHYECKOro MaTepHuaja U XapakTep ero
M3JI0KEHUS: TEOPETUUECKUI MaTepual NPENoJHOCUTD B IIPOLIECCE PELIEHMS 3aja4 U BBIITOJIHEHUS
3aJlaHUi HaTJISAHO-TIPAKTHYECKOr0 XapakTepa; He TpeOoBaTh BBHIBOJA M 3alIOMHUHAHMS CIOMXHBIX
dbopMyn, pelIeHUs HECTaHAAPTHBIX, TPYNOEMKUX 3amaHuid. Psg Tem creayeT u3ydaTh B
O03HAaKOMHTEJIBHOM IUIaHE.

IIpumepHbie BuABI AeaTeabHOCTH oOydarommxcsi ¢ 3IIP, o0ycJioBiaeHHbIe 0CO0BIMU
o0pa3oBaTeIbHbIMM NOTPeOHOCTAMHM W o0Oecne4ynBalOIie OCMbBICJEHHOE OCBOEHHMeE
conepkaHuM 00pa3oBaHus no npeamery «MaremaTuka

Conepxanue BUIOB JeATEeIbHOCTH oOywaromuxcsi ¢ 3[IP ompenensercs ux 0coObIMU
oOpazoBaTenbHbIMU MOTpeOHOCTAMU. [ToMumo mupoko ucnons3yemsix B OOIT OO0 o6mux s
BCEX OOYYaIOIIMXCS BHUJIOB JAEATEIBHOCTU CIEIyeT YCHJIUTh BUABI JCSITEIbHOCTU CleHU(pUYHbIC
JUIL  JTaHHOW KaTerOpUHM JeTel, OOeCleuMBaIONINe OCMBICICHHOE OCBOCHHE COJNEpIKaHHS
00pa3zoBaHMA IO MPEIMETY: YCHICHHE MPEIMETHO-TIPAKTHYECKON ACATEIbHOCTH C aKTUBU3ALUEH
CEHCOPHBIX CHUCTEM; YE€PEJOBAHUE BUJOB AEATEIBHOCTH, 3a/ICHCTBYIOIINX pa3IMYHbIE CEHCOPHBIE
CHCTEMbI; OCBOEHHE MaTepHualla ¢ ONOPON Ha aJFOPUTM; «IOIIArOBOCTb» B U3y4EHUU MaTepuaa;
UCTIOJIb30BAaHUE JIOMOJHUTENLHOW BHU3YaJIbHOM OIOPHI (CXEMBbl, IIa0JIOHBI, ONOPHBIE TaOIHIIbI);
peueBoOil OTYET O MpOoLEecce M pe3ynbTaTe ASSTENbHOCTH; BBINOJHEHUE CHEIUAIbHBIX 3aJlaHuMH,
o0ecreunBaoIUX KOPPEKLUHUIO PEryisaiud y4eOHO-II03HABATEIbHON NEATEIbHOCTH M KOHTPOJIb
COOCTBEHHOI'O Pe3yJIbTaTa.

ITpumepHas TemaTudeckas ¥ TepMUHOIOrndeckas jekcuka coorserctsyer OOIT OOO.

Jnst obyuaroumxcs ¢ 3[IP cymniecTBeHHBIM SBISIOTCS NPUEMBl pabOThl € JEKCUYECKUM
MarepuajoM 1o npeamery. IlpoBoautcs cnenuanbHas paboTa MO BBEACHUIO B AKTUBHBIN CIOBaph
o0ydJaroImuxcs COOTBETCTBYIOLIEH TepMHHONOrMU. M3ydyaemble TEpMUHBI BBOJATCS Ha
MOJIMCEHCOPHOM  OCHOBE, 00s3aTelibHAa BH3yajbHas TOAJEp)KKA, aJlrOpUTMbI pabOTBl ¢
OIpENIETIEHUEM, OMIOPHBIE CXEMBI JUIS AKTYaIU3alUi TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM ILJIaHE

B cootBerctBUM C¢ DenepanbHbIM T'OCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHJApTOM
OCHOBHOTO o011ero obpa3oBaHusi y4ueOHBIH mpeamer «MaTeMaTHKa» BXOIUT B TMPEIMETHYIO
obnacth «MaremaTnka U HH(QOpPMAaTHKa» U SIBIISETCS 003aTeIbHBIM 715 n3ydeHus. B 5-9 knmaccax
yueOHbIH mpenMer «MaremaTuka» TpaJUIIMOHHO M3y4aeTcsl B paMKax CIEAYIOUUX Y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Auredpa» (BKIHOUas
JIEMEHThl CTaTUCTUKH U TeopuM BeposTHocTeil) m «['eomerpus». Hactosmeil nporpammoit
BBOJIUTCS] CAMOCTOSATENBHBIN YyueOHbIH Kypc «BeposiITHOCTh U CTAaTHUCTUKAY.

Hacrosmeit nporpaMMmoii mpeaycMaTpuBaeTCsl BbIIEIEHHE B YUE€OHOM IIJIaHE Ha M3y4YEHHE
MaTeMaTHKH B 5—6 Kiaccax 5 yueOHBIX YaCOB B HEJCINIO B T€UEHUE KAXKJIOT0 roja oOy4eHus, B 7—
9 knaccax 6 yd4eOHBIX 4acOB B HEAENIO B TEUEHUE Ka)KJOro rojpa o0ydeHus, Bcero 952 yueOHbIX
Jaca.

Conepxanne ydeOHoro mpeamera «MaremaTuka», TpeacTaBIeHHOE B paboueit
nporpamme, coorBerctByer @I'OC OOO, ocHOBHOW 00pa3oBaTeNbHON MpOrpaMme OCHOBHOTO
o0miero oOpa3oBaHus, aJalTAPOBAHHOM OCHOBHOW 0O0pa30BaTEIBbHOM MNPOrpaMMe OCHOBHOIO
o01ero oopazoBaHus 00yUarOIIUXCS € 3aJEPIKKON IICUXMUYECKOT'0 Pa3BUTHUS.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «MATEMATUKAY. 5-6 KITACCBI



Ienu n3yyenus: yaeOHOro Kypca

[TpropuTeTHBIMU HETAMH 00YUEHUSI MaTeMaTHKe B 5—6 Ki1accax SBJISAIOTCS:

" [pojokKeHrne (pOpMHUPOBAHUS OCHOBHBIX MaTeMaTUYECKUX MOHATUHN (UMCII0, BETMYMHA,
reomerpudeckas  ¢urypa), O0OECIEUYMBAIOIINX  IMPEEMCTBEHHOCTb U  IEPCHEKTUBHOCTH
MaTeMaTU4ecKoro oopazoBaHusi 00yJaroIINXCs;

" pa3BUTHE WUHTEUIEKTYalbHbIX M TBOPYECKHX crocoOHocTel oOyuatommxcst ¢ 3IIP,
[I03HABaTEIbHOW AaKTUBHOCTH, HCCIIEI0BATEIBCKUX YMEHHUM, HHTEpECa K U3yUEHHIO MAaTEMaTHKH;

* moaseneHue oOyuarommxcs ¢ 3[IP Ha mocTymHOM A HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTUKHN U OKPYKAIOIIEr0 MUPA;

* (opmupoBaHue  (QYHKIMOHAJIBHOM  MaTeMaTW4ecKOM  IpaMOTHOCTH:  YMEHHUS
pacro3HaBaTh MaTeMaTH4eckue OOBEKTbl B pEaJbHbIX >KU3HEHHBIX CHTyalUsX, MPUMEHSTbH
OCBOEHHBIE YMEHMSI JUIsl pEIIeHHS MPaKTUKO-OpUEHTHUPOBAHHBIX 3ajad, HHTEPIPETHPOBATh
MOJTyYEHHBIE PE3YNIbTAThl U OLEHUBATh X HAa COOTBETCTBUE MPAKTUUECKON CUTYalUH.

OcCHOBHBIC JTUHUU COJIEP)KaHHUS Kypca MaTeMaTHKU B 5—6 Kimaccax — apudMernyeckas u
reoMeTpuyecKasi, KOTOpble pa3BUBAIOTCS MapauIeNbHO, KaX/as B COOTBETCTBUM C COOCTBEHHOU
JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT JPYrod, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBHH.
Takxe B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJireOpbl U ONMUCATEIbHON CTaTUCTUKU.

W3ydyeHue apupmeTHueckoro Marepuajga HaYMHAETCS CO CUCTEMATH3allUd M Pa3BUTHS
3HAHUMI O HaTypaJbHBIX YHWCIAX, I[OJYYEHHBIX B HayainbHOM Mmkoine. [lpu astom
COBEpIICHCTBOBAHHE BBIYMCIUTEIILHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHHUM
COYETAeTCA C Pa3BUTHEM BBIYHCIHMTEIBHON KYIbTYpHl, B YACTHOCTH C OOyYE€HHEM MPOCTEUIINM
npuéMaM TNPUKUAKA M OLUEHKU pE3yJabTaToB BblUMCICHUHN. M3ydeHHe HaTypalbHBIX YHUCEN
poJioJKaercs B 6 Kjlacce 3HAKOMCTBOM C HAYAJIBHBIMU MTOHATUSMH TEOPUU IETUMOCTH.

Hpyroit kpymnHbIii 650K B coiepkaHUHM apu(MeTHYecKoi JMHUU — 3To npobu. Hauamo
n3ydeHuss OOBIKHOBEHHBIX M JICCATUYHBIX JApOOEH OTHECeHO K 5 Kiaccy. DTO MEpBbI 3Tam B
OCBOEHHUU Apo0el, Korja MpoucXOoAUT 3HAKOMCTBO C OCHOBHBIMH UJI€IMHU, MOHITUIMH TeMbl. [Ipu
9TOM PAacCMOTPEHHE OOBIKHOBEHHBIX JpoOeil B TOJHOM OOBEME MPEAIIeCTBYEeT H3Y4YEHHUIO
JECSITUYHBIX ApoOei, 4To 11er1ecoo0pa3Ho C TOUYKH 3PEHUs JOTMKU M3JI0KEHHSI YUCIOBOM JTMHUH,
KOTJa MpaBWia ACHCTBUHA C JECATUYHBIMH JpOOSIMU MOXXHO OOOCHOBATH YyXK€ H3BECTHBIMU
QITOPUTMAMU BBITIOTHEHUS IEHCTBHI C OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JE€CATUYHBIMU
OpOOSIMH PACUITUPUT BO3MOXKHOCTHU JUIsl TOHMMAHUS O0YYarOUMMUCS MPUKIAJHOTO MPUMEHEHUs
HOBOH 3aIlMCH TPU U3YYEHUM IPYIMX IPEIMETOB M NPHU NPAKTUYECKOM HCNONb30BaHMH. K 6
KJIaccy OTHECEH BTOPOM 3Tal B U3y4eHHUHU ApoOeil, I/ie MPOUCXOAUT COBEPILIEHCTBOBAaHNE HABBIKOB
CpaBHEHMs M TMpeoOpa3oBaHUs JApoOei, OCBOCHHE HOBBIX BBIYHUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHME TEXHUKHM BBIUMCICHHWI, B TOM UHUCIIE 3HAYEHUH BBIPAXKEHMH, COAEpXKallUX U
OOBIKHOBEHHbIE, M JECATHYHbIE ApPOOM, YCTAHOBJEHHE CBSI3€H MEXAYy HHMH, PACCMOTPEHHE
npuéMOB pelIeHus 3a7ad Ha apoou. B Hauvanme 6 kimacca MpOMCXOAMT 3HAKOMCTBO C MOHSITHEM
IIPOLIEHTA.

Oco0eHHOCTBIO U3YYEHHS MOIOKUTEIBHBIX U OTPHULATELHBIX YUCET SIBJISIETCS TO, YTO OHU
TaKXK€ MOTYT paccMaTpuBaThCsl B HECKOJBbKO 3TanoB. B 6 kiacce B Hauajge HM3y4eHHsS] TEMBbI
«ITonoxurenpHble U OTpHULIATENBHBIE YMCIa» BblAensercd noarema «llensle uucna», B pamkax
KOTOpPOM 3HAaKOMCTBO C OTPULATEIBHBIMU YHCIAMU W JECUCTBUSIMU C MOJOKUTEIBHBIMU M
OTPHULATEIbHBIMA YHCIAMM IPOUCXOANUT HA OCHOBE COJAEP>KATENBHOI0 MOAXOAA. JTO MO3BOJISET
Ha JOCTYITHOM YPOBHE IO3HAKOMUTH yYalllUXCSl MPAKTHUYECKU CO BCEMU OCHOBHBIMU IOHATUSMU
TEMbl, B TOM YHCJI€ M C NpPaBUJIaMU 3HAKOB IPU BBINOJIHEHUU apUPMETHUECKUX JEHCTBUIL.
N3ydenne palmoHaNbHBIX YUCEN HA 3TOM HE 3aKOHUUTCS, a OyZIeT MPOJIOKEHO B Kypce aiareopbl
7 Kiacca, 4TO CTaHET CIELYIOIIMM IPOXOAOM BCEX NPUHLUIIMAIBHBIX BOIPOCOB, TEM CAMbBIM
pazziesnieHne TPYyAHOCTEN oOJIer4aeT BOCHPUATHE MaTepuala, a paclpeleieHHe BO BpPEMEHU
CIIOCOOCTBYET MPOYHOCTH PUOOPETAEMBIX HABBIKOB.

I[Ippu oOydeHMHM pelmIeHHI0 TEKCTOBBIX 3aJad B 5—6 KiIaccax HCIOJIb3YIOTCA
apudmernyeckue TpUEMBI pelieHHus. TeKCTOBbIE 3a/layd, pellaeMble Mpu  OoTpaboTKe
BBIYHUCIIUTENBHBIX HAaBBIKOB B 5—06 Kiaccax, pacCMaTpUBAIOTCS 3aJadyd CIEIYIOIIUX BUJIOB:
3a/layd Ha JIBMKEHME, Ha YacTH, Ha MOKYIKH, Ha padoTy U MPOU3BOJUTEIBHOCTh, HA MPOLEHTHI,



Ha OTHouIeHus u nponopuun. Kpome toro, oOyuaromuecss 3HaKOMSTCA € NPUEMAMM pELLCHUS
3aJ1a4 1epe0opoM BO3MOXKHBIX BapUaHTOB, ydaTcs paboTtaTh ¢ MHGOpMalMeH, IPeACTaBIeHHOMN B
dhopme TaOIUIl UK TUATPAMM.

B IlpumepHoii pabodeld mporpaMmme MpeaycMOTPeHO (OpPMHUPOBAHUE MPOIEIEBTUICCKUX
anredpandeckux MnpezacraBieHui. bykBa kak CHMBOJ HEKOTOPOrO 4YHCiIa B 3aBUCUMOCTH OT
MaTeMaTHYECKOr0 KOHTEKCTa BBOAMTCA IIOCTENEHHO. byKBEHHas CHMBOJNMKA IIUPOKO
UCTIONB3YyeTCs MpEeXJe BCEro s 3amMcH OOIIMX YTBEPXKICHUH M TpeUIOKEeHUH, GopMmyn, B
YaCTHOCTH JUIsI BBIYMCIIEHUS TEOMETPUUECKUX BEJIUUMH, B KAUECTBE «3aMECTUTEISD» YNCIA.

B kypce «Marematuku» 5—6 Ki1accoB NpeACTaBI€HA HArJsqHas T€OMETPUs, HallpaBIeHHAs
Ha pa3BUTHE OOpPA3HOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXXEHUs, H300pa3UTEIbHBIX
YMEHHM. DTO BAJKHBIM 3Tall B U3y4EHUM T'€OMETPUHU, KOTOPBIM OCYIIECTBIISIETCS HAa HAIJISIIHO-
MPAaKTUYECKOM YPOBHE, ONMMPAETCsl Ha HArJsAHO-00pa3HOe MblIUIeHne o0yvaromuxcs. bonbmas
pOJb  OTBOAUTCS MPAKTUYECKOM JEATENIbHOCTH, OMBITY, O3KCIEPUMEHTY, MOJIEIUPOBAHUIO.
OObyuaromuecs: 3HaKOMATCS C TEOMETPUYECKUMU GUTYpaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEHIINMU KOH(PUTYpaLUAMH, ydaTcsi H300paXkaTh UX HA HEIMHOBAHHOW M KJIeT4aTol Oymare,
paccMaTpuBarOT UX MPOCTENIINE CBOMCTBA. B nponecce n3yueHus HariasJHOW reOMETpUH 3HaHUS,
MOTY4YEeHHBIE 00yUYaIOIUMUCS B HAYAJIbHOU IIKOJIE, CHCTEMATU3UPYIOTCS M PACIIUPSIIOTCAL.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3ydaeTcsi HHTETPUPOBAHHBIN MpeaMeT
«MatemaTka», KOTOPBIH BKIIOYAaeT apU(PMETHUECKUN MaTepual M HarJIAAHYI0 T€OMETpHUIO, a
TaKXe IPOINEAEBTUUECKUE CBEICHUSI M3 aiareOpbl, IEMEHThl JOIMKM M Hadaja ONUCATEIbHOU
CTaTUCTUKH.

VY4eOHBIN J1aH Ha U3YYCHHUE MAaTeMaTHKH B 5—6 Kilaccax OTBOJUT HE MEHee 5 ydeOHBIX
4acoB B HEJETIO B TEUCHHE KaXKIOro rojfia o0yueHus, Bcero He MmeHee 340 y4eOHbIX 4acoB.

Conep:xkanue yueOHOro kypca «MaremaTuka»
5-6 kaacc (Mo rogam o0yueHus )
S kJyace

HaTypaJ’lLHLIe Yucjia 1 HyJIb

Hatypansnoe uucno. Psn matypansueix uucen. Yucno 0. M3o0pakeHue HATYpalbHBIX YUCET
TOYKAMU Ha KOOPAWHATHOW (YmciioBO#) mpsiMoil. Ilo3uimoHHas cucreMa cumcieHus. Pumckas
HyMepalus Kak puMep HEMO3UIMOHHOW CUCTEMBI cuucieHus. JlecsaTuuHas cucteMa CUMCIICHHUS.
CpaBHeHUe HaTypaJIbHBIX YUCEN, CPABHEHHE HATYpalbHBIX yuced ¢ HynéM. CriocoObl cpaBHEHHS.
Oxpyriienne HaTypalbHbIX uucenl. CloK€HHWE HATypajbHBIX YMCEN; CBOWCTBO HYyJIsS IIpU
CIIO)KeHUU. BplunTanue kak jaelicTBre, 0OpaTHOE CIOKEHUI0. Y MHOKEHHE HATypaJbHBIX YHUCEI;
CBOMCTBA HYNS U €IUHUIBI NMPH YMHOXKEHUU. JlemeHue Kak JeiicTBue, 0OpaTHOE YMHOXKEHHUIO.
KomnoHeHTsI feiicTBUIA, CBsI3b Mex Ay HUMU. [IpoBepka pesynbrata apudMeTHUECKOro IeHCTBUS.
[lepemecTuTenbHOE H  COUETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS M YMHOXCHHS,
pacrmpeenuTeIbHOe CBOMCTBO (3aKOH) yMHOXeHHs. Mcmonmb3oBanue OYKB isi 00O3HAUYCHUS
HEU3BECTHOTO KOMITIOHEHTAa M 3alHCU CBOWCTB apu(pMeTHUecKux AercTBuil. JlenmuTenu u KpaTHbIe
YyHclia, pa3iokeHue Ha MHokuTenu. [Ipocteie n coctaBHble uncna. [lpusnaku genuMocTu Ha 2, 5,
10, 3, 9. [Jlenenue c ocratkoMm. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTelIEM. 3alKMCh YUCIIa B BUJIE
CYMMBI pa3psiIHBIX ciaraeMblx. YucioBoe BblpakeHHE. BbluMcieHMEe 3HAYEHU YMCIOBBIX
BBIDQ)KCHHM; TOPAJOK  BBINOJIHEHUS  JeUCTBUUA.  Vcronb3oBaHWEe TP BBIYMCIICHMSAX
MEPEMECTUTEIBHOTO M COYETAaTeIbHOTO CBOWCTB (3aKOHOB) CJOXKEHUS M YMHOXKCHHS,
pacnpeenuTeNbHOIO CBOMCTBA YMHOXKEHUS.

JApodu

[IpencraBnenne o ApoOU Kak crocobe 3amucu 4YacTd BeduuuHbl. OOBIKHOBEHHBIE APOOU.
[IpaBuiibHbIE U HempaBWiIbHBIE IpoOu. CMmemanHas ApoOb; MpeacTaBiIeHHEe CMEIIaHHON ApoOu B
BHUJIC HEMPABWIBHONW JpOOM W BBIJCICHHE IIENIOM YacTH 4YHUCIa W3 HENpPaBUIBLHOU JpOOH.



N3o6pakenue apobelt ToukaMu Ha YUCIOBOW IpsiMoii. OCHOBHOE CBOMCTBO JpoOu. CokparieHue
npobeii. [lpuBenenue apobu k HOBOMY 3HaMeHaTento. CpaBHeHue npooOeil. Crnoxenuwe u
BBIUMTAHUE JIpoOel. YMHOXKEHHUE U JeleHue ApoOeil; B3auMHO-oOpaTHBIE npodu. Haxoxaenue
4acTy 1IeJIOr0 U LENoro no ero yactu. Jlecarnynas 3anuch apobeil. IIpencraBnenue aecstuyHon
npobu B BHIE OOBIKHOBEHHOHW. HM300pakeHHE MeCATUYHBIX ApoOeld TOYKAMH Ha YHCIOBOM
npsimoii. CpaBHEHHE IECATUYHBIX JIpoOeid. ApudMeTHudecKue ASUCTBUS C IECATUIHBIMH JIPOOSIMHU.
OKpyrieHue 1eCATHUHBIX TIPOOEH.

Pemienne TeKCTOBBIX 3aa4

Pemenue TekcTOBBIX 3amad apuMETHYECKUM CIocoOOM. Pemienne mormueckmx 3ajad.
Pemenne 3amau mepe6oOpoM BCeX BO3SMOXKHBIX BapuaHTOB. Mcmonb3oBaHWe TpH pEUICHUH 3a1ad
Tabmui, u cxem. Pemenune 3amad, coAepKalluX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYWHBI:
CKOPOCTb, BpPEMsI, PACCTOSIHUE; II€HA, KOJIWYECTBO, CTOMMOCTb. EJIMHUIIBI U3MEpPEHUs: MaccChl,
00BEMa, IICHBI; PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBs3b MEXAY €IUHHUIIAMH U3MEPEHUS KaXKIOu
BENIMYWHBL. PeleHne OCHOBHBIX 3amad Ha Apoow. [IpenacraBieHue MaHHBIX B BHUAC TaOJIHII,
CTONOYATHIX TUATPAMM.

Harasinnast reomeTpusi

Harnanuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, Jyd, Yrod,
JIOMaHasi, MHOI'OYI'OJIbBHUK, OKPY>KHOCTb, KpYyr. Yroi. IIpsMoi, oCcTpblil, Tynoil U pa3BEPHYTHIN
yrael.  JlnvuHa OTpe3ka, METpUYECKHE eOUHULbl JUIMHBL. [[nuHA JIOMaHOW, IepuMerp
MHOTOyTOJIbHUKA. V3MepeHre M IOCTpOEHHE YIJIOB C IOMOLIBI0 TpaHcmoprtupa. HarmsmHsle
IpeACTaBiICHUs O GUrypax Ha IUIOCKOCTU: MHOIOYTOJbHHK; IPSIMOYTIOJbHHK, KBaJparT;
TPeyrojibHUK, O paBeHCTBe (uryp. M3o0paxeHnue ¢uryp, B TOM yHcie Ha KiIeTyaToil Oymare.
[Toctpoenue koHpurypanuit U3 yacteil mpsIMON, OKPY)KHOCTHM Ha HEIMHOBAHHOW M KIIETYATON
Oymare. Vcnonp3oBaHue CBOICTB CTOPOH M YIVIOB TNPSMOYTOJIbHUKA, KBazapaTa. llmomrans
MPSIMOYTOJIbBHUKA M MHOT'OYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM 4yuciie Guryp,
n300pak€HHbIX Ha Kierdarod Oymare. EnunHunel wu3MepeHus 1uiomaau. Harmsnsele
NPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (Urypax: TNPsAMOYrodbHBIM Mapajenenunesn, Kyo,
MHOTOTpaHHUKH.  M300pakeHue MpOCTEWIIMX  MHOIOTpaHHMKOB. Pa3BépTkm kyba u
napayuenenunena. Co3gaHue Mojenel MHOIOrpaHHUKOB (U3 Oymaru, MpoBOJIOKH, TUIACTUINHA U
ap.). O0BEM IPsIMOYTOIBLHOTO TTapayuienenuneaa, kyoa. Equauiel msmepenus: o0bEéma.

6 KJacc

Hamypanvnoie uucna

Apudmernueckue ACUCTBUS C MHOTO3HAYHBIMHM HATypaJbHBIMU YHUCIaMHU. YHCIOBbIE
BBIPA)KEHMS], TOPSIIOK JIEHCTBUM, HCIIONb30BaHHE CKOOOK. lcmonb3oBaHMe NpU BBIUKCICHUSIX
MIEPEMECTUTENIBHOTO U COYETATENbHOIO CBOMCTB CIOXKEHHUSI U YMHOXKEHHSI, pacupeleIuTeIbHOro
cBoOMcTBa yMHOXeHUS. OKpyIIIEeHUE HaTypaJbHbIX YHCEIN.

Jenutrenu W KpaTHble 4YKCla; HAUOONBIIMK OOLIMI AenuTenb W HaMMEHbIee ooliee
KpaTHoOe. J[eTMMOCTh CyMMBI U IIPOU3BEEHUs. [[efeHne ¢ 0CTaTKOM.

/poou

OObIkHOBEHHAs! JpoO0b, OCHOBHOE CBOMCTBO NIpo0OH, cokpaiieHue apobeir. CpaBHeHHE U
ynopsiiourBanue aApoOeil. PemieHue 3amay Ha HaXOXJJAE€HHWE YAaCTH OT LEJIOr0 W IEJIOro IO ero
gactu. /I[poOHoe uMcio Kak pe3ynbTaT naeneHus. llpencraBienue NecsITUYHON IpoOU B BHIE
OOBIKHOBEHHOW JIpOOM W BO3MOXKHOCTH IPENCTABICHUS OOBIKHOBEHHOW JpoOM B BHUIE
necsTuyHOM. JlecsiTuuHbple Opobu U MeTpHueckas cucremMa Mmep. Apupmernyeckue ASHCTBUA U
YHCIIOBbIE BBIPAXKEHUS ¢ OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSIMH.

OtHomenue. JleneHue B JaHHOM oOTHouleHMu. MacmTad, npomnoprus. [IpuMenenue
IIPOIIOPLIUH TIPU PELICHUH 3a1a4.

[Tonsarue npoueHTta. Beiuncnenue npoueHTa oT BEIUYMHBI U BEJIMUYUHBI MO €€ MPOILEHTY.
BripaxkeHne NpoleHTOB JEeCITHYHBIMHM JpoOsiMu. PeleHue 3agad Ha MpOLEHTHL. BeipaxeHue
OTHOILIEHUS BEIMYMH B IIPOLEHTAX.



Honosxcumenvnovie u ompuyamenbvHvle YUC1a

[lonoxurenbHple W oTpularenbHble 4yucna. Lleasle uucma. Mogyne  yucna,
reoMeTpHuYecKas HHTEpIpeTaIys MOy s yucia. M300paxkeHne dnucen Ha KOOPIUHATHOU MPSMOiA.
HucoBble IPOMEKYTKH.

CpaBHenue uucen. ApupmMerndyeckue AEUCTBUS C MOTOKUTEIbHBIMH M OTPUIATEIbHBIMHU
YUCIIAMH.

IIpsimoyronbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOoOpAMHATHI TOYKM HA IUIOCKOCTH,
abcrucca u opaunara. [Toctpoenue Touek U GpUryp Ha KOOpIUHATHON TTOCKOCTH.

bykeennuvie svipasicenusn

[Ipumenenne OyKB IS 3alMCH MAaTEeMAaTHUYECKUX BBIPAXKEHUN W mpeyioxkeHuid. CBOWCTBa
apupmeTnyeckux JeicTBui. BykBeHHbIE BBIpa)KEHUS U YHCIOBBIE IOACTAaHOBKH. ByKBEeHHBIE
paBEHCTBA, HAXOXJIEHUE HEU3BECTHOrO KoMMoHeHTa. Dopmynsl; (GopMynsl INepuMerpa u
TUTOINAAM MPSIMOYTOJIbHUKA, KBaJjpaTa, 00bEMa Iapaienenuieaa u Kyoa.

Pewenue mexcmoguoix 3aoau

Pemenne TekcToBBIX 3a7au apudmeTrndyeckuMm crocoOoM. Perenue normueckux 3ajad.
Pemenue 3a1a4 nepebopoM BceX BOSMOXKHBIX BAPUAHTOB.

Pemenue 3anay, cogepxaiiyx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIWYUHBI: CKOPOCTb, BPEMS,
paccTosiHAE; IIeHA, KOJHYECTBO, CTOMMOCTB; IPOH3BOIUTEILHOCTh, BpeMs, O0BEM pPabOTHL
Enqununel u3MepeHus: Macchl, CTOMMOCTH; PAcCCTOSHHUS, BpPEMEHH, CKOpocTH. CBS3b MeXay
eIMHUIIAMU U3MEPEHHUS KaXK10M BETUYHMHBI.

Pemenne 3amau, CBSI3aHHBIX C OTHOLIEHMEM, IPONOPLUOHAIBHOCTBIO BEIWYMH,
MIPOIICHTaMHU; pEelIeHIEe OCHOBHBIX 3a/1a4 Ha JIPOOU M MPOIEHTHI.

OneHka ¥ IPUKUJKA, OKPYTJIICHUE pe3yIbTaTa.

CocraBnenue OyKBEHHBIX BBIPa)KEHHI 110 YCIOBUIO 3aaUU.

[IpencraBnenre NaHHBIX C MOMOIIbIO Tabmui u auarpamm. CrombuaThie aUArpamMMBbI:
YTEHHE U TIoCTpoeHue. UTeHne KpyroBbIX IuarpaMMm.

Haznaonan ceomempus

Harnsausie npencraBienus o purypax Ha IIIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yrodi,
JIoOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJbHUK, TPEYT OJIbHUK, OKPYKHOCTB, KPYT.

B3anMmHOe pacnonokeHue JABYX MpsMBIX Ha IUIOCKOCTH, IapajijIelbHbIE IIPSMBIE,
NEpIEeHUKYIJIApHbIE MpsiMble. VI3MepeHHne pacCTOSTHUI: MEXIy ABYMs TOYKaMHU, OT TOYKH J10
MPSIMOM; JUIMHA MapLIpyTa Ha KBaJpaTHOM CETKe.

N3mepeHre M NOCTpOEHHE YITIOB C IOMOIIBK TpPaHCHOPTHPA. Buabsl TpeyroabHHUKOB:
OCTPOYTONbHBIN, TPAMOYTONbHBINH, TYNOYIOJIbHBIM; pPaBHOOEIPEHHBIM, pPaBHOCTOPOHHUM.
YeTbIpEXYroabHUK, MPUMEPHI YETHIPEXYTOIIBHUKOB. [IpsIMOYronpHUK, KBaJapaT: MCIOIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaineil. M3o0pakeHne reoMeTpuyecknx (Gpuryp Ha HEIWHOBAHHOU
Oymare ¢ UCIONB30BAaHUEM IUPKYJS, JIMHEHKH, yroilbHUKa, TpaHcroptupa. I[loctpoenus Ha
KJIeT4aTou Oymare.

[Tepumerp MHOroyroiabHuKa. [ToHsTHE TUTOMIAAM QUTYPBI; €JMHULBI U3MEPEHHUS TIIOIIA M.
[MpubnmwxE€HHOE U3MEpEeHre TUIomaaAn (pUryp, B TOM Yuclie Ha KBaapaTHO# ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IUIOLIAINA KpyTa.

CumMmMmeTpus: LIeHTpalibHasA, OCEBasl U 3€pKAJIbHAsE CAMMETPHH.

[TocTpoeHre CUMMETPUIHBIX QUTYP.

Harnsnuele mnpenctaBieHUss O TNPOCTPAHCTBEHHBIX (urypax: mapajienenunes, Kyo,
npu3Ma, IHpaMuIa, KOHYC, IIWINHAP, map U cdepa. M3o0paxeHne npoCcTpaHCTBEHHBIX (QHTYP.
[Ipumepsl  pa3BEPTOK  MHOTOIPAaHHUKOB, LWIMHApa U KoHyca. Co3naHue Mojenen
MIPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, IPOBOJIOKH, IIACTHIIMHA U JIP.).

[Tonsatue o00béma; emuHHUNBI  uU3MepeHuss o0bémMa. OOBEM  MPSAMOYTOIHHOTO
napa’suieNienunesna, Kyoa.

PABOYASA ITPOTPAMMA YVUYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KJIIACCBHI



Hean usyvyennst yaeGHOro Kypca

Anrebpa gBISieTCS OTHUM U3 ONOPHBIX KYpCOB OCHOBHOW INIKOJIBI: OHa OOECHeynBacT
U3Y4EHHUE JAPYTUX IUCLUUIUIMH, KaK €CTECTBEHHOHAyYHOro, TaK U T'yMaHUTApHOI'O LUKJIOB, €€
OCBOEHHE HEOOXOIUMO JJIsi MPOJOJIKEHHUSI 00pa3oBaHUs U B MOBCEIHEBHOM ku3HU. PazButue y
o0yyarolMxcsd HaydHbIX IMPEICTaBICHUI O NPOUCXOKACHUM W CYIIHOCTH ajre0pandeckux
abcTpakiuii, criocode OTpa)keHHsl MaTEMAaTHYECKON HAyKOW SIBIEHUH W MPOLIECCOB B MPHUPOJE U
o0IecTBe, POITM MATEeMAaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TIO3HAHMH U B MPAKTUKE
CIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS M KA4ECTB MBIIUICHUS, HEOOXOJUMBIX
JUId aJanTalid B COBpPEMEHHOM IMdpoBoM oOmecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM
o0pa3oM oOecrieuynBaeT pa3BUTHE YMEHHs HAaOII0JaTh, CPABHHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTUYHOCTH MBIIUICHUS, CIMOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU
JEUCTBUS M BBIBOJBI, (hOpMyIHpoBaTh yTBepkAeHHA. OCBOGHHE Kypca anreOphl oOecredynBacT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloUIUXCA: OHU HCIONB3YIOT JCIYKTUBHBIE U
WHIYKTHUBHBIE PACCYXJICHHs, 0000IIeHHNE W KOHKPETH3aIuio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeaAnonaraeT 3HAYUTENBHBIM OOBEM CaMOCTOATENBHON ESITENbHOCTH
o0ydJaromuxcsi, IMO3TOMY CaMOCTOSITEIbHOE PEIICHUE 3a/ad eCTECTBEHHBIM 00pa3oM SIBISETCS
peanu3anyel 1eITeIbHOCTHOTO IPUHIUITA 00ydeHUsL.

B ctpykType mporpamMmmsl yueOHOro Kypca «Anredpa» OCHOBHOM LIKOJIbI OCHOBHOE MECTO
3aHMMAIOT COJEpPKATEIbHO-METOANYECKUE JMHUU: «Yucaa M BBIUUCICHUS»; «Anredpandeckue
BBIpQXKECHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHkuum». Kaxgas U3 3THX conep:KaTelbHO-
METOAMYECKUX JIMHUMA pPa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUYEHUs] Kypca, €CTECTBEHHBIM
00pa3zoM TepervieTasch W B3aUMOICHCTBYS C APYIHMMH €ro JIMHUSIMH. B Xome m3ydeHus Kypca
00y4aroLMMCS IPUXOAUTCS JIOTUYECKU PacCyXk/JaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSI3M € 3TUM 1enecoo0pa3HoO BKIIOYHUTH B MPOrpaMMy HEKOTOpbIE OCHOBBI JIOTHKH,
MIPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3Jiefibl MaTEMAaTUYECKOro OO0pa3oBaHMs U CHOCOOCTBYIOLIHE
OBJIQJICHUIO OOYYaIOIMMUCS OCHOB YHHBEPCAJIIBHOTO MaTEMaTHUECKOro si3blka. TakuM o0pazoMm,
MOXHO YTBEpXIaTh, YTO COACPXKATEIHHONM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Amredpay
SIBJIIETCS] €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM JUISl JajdbHEWIIEro
M3ydeHHUs] MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Y OOYYAOLIMXCS JIOTHUECKOTO MBIIUICHHS,
(OpMUpPOBAaHHIO YMEHHS IOJIb30BATHCS AJTOPUTMAMH, a TaKKE NMPUOOPETEHMIO MPAKTHYECKUX
HaBbIKOB, HEOOXOIAMMBIX JUIsl MOBCEIHEBHOM >XW3HU. Pa3BuTHE MOHATHS O YMCIE€ B OCHOBHOM
IIKOJIE CBSI3aHO C pAIMOHAJIbHBIMU M  UPPALMOHATBHBIMM YHCIaMHU, (OpPMHPOBAHHEM
MPEICTABICHUIN O JIEUCTBUTEILHOM 4YMCIE. 3aBEPIICHUE OCBOCHHUSI YMCIOBOM JIMHUM OTHECEHO K
cTapiiemMy 3BeHy o0I1ero o0pa3oBaHusl.

Conepxanue JByX aireOpamvecKux JUHUH — «AdreOpandecKkue BBIPpOKEHUS» U
«YpaBHEHHS U HEPABEHCTBA» CMOCOOCTBYET (DOPMHUPOBAHHIO Yy O0YUAIOUINXCS MAaTEMATHUECKOTO
amnmaparta, HeoOXOJUMOro JAJsl PElIeHUs 3aJa4 MaTEeMaTHKH, CMEKHBIX MPEAMETOB M MPAKTHKO-
OpPMEHTHPOBAHHBIX 3a7ady. B OCHOBHOI ImIKone ydeOHBI Marepuay TPYNIUPYETCs BOKPYT
palMOHAIBHBIX BBIpAXKEHUNA. AnreOpa JAEMOHCTPUPYET 3HAUYCHHE MATEMaTUKH KakK S3bIKa JUIS
MOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIEIEH, OMHMCAHUS MPOIECCOB M SIBJEHUU peaabHOro mupa. B
3a/aun 00y4eHus anredpe BXOIAT TaKkKe JalbHEWIee pa3BUTHE aITOPUTMUYECKOTO MBIILICHHUS,
HEOOXOJMMOr0, B YaCTHOCTH, UISI OCBOCHHS Kypca WH(GOPMATUKH, W OBJIAJICHUE HABBIKAMU
JEYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cMMBOIBHBIX (DOPM BHOCHUT CBOM crienupuaeckuii
BKJIaJl B Pa3BUTHE BOOOPaKEHUs, CIIOCOOHOCTEM K MATEMAaTUYECKOMY TBOPUECTBY.

Conepxanue  (QyHKIMOHAJIBHO-TpaUUEeCKOW  JTUHUHM  HAIeIeHO Ha  TONTYy4YeHHE
IIKOJIFHUKAMU 3HAHUHM O (QYHKIMAX KaK BaKHEHIIEH MaTeMaTHUECKOW MOJENH ISl ONMHCAHUS U
HCCIIEIOBaHMs Pa3HO-00pa3HBIX MPOLECCOB U SIBIICHUH B Mpupoje U obmecTe. M3ydeHnue 3Toro
MaTepuajia CIIOCOOCTBYET pa3BUTHIO y OOy4YalOMIMXCS YMEHHS HCIOJIb30BAaTh pPa3IMYHbIC
BBIPAa3UTEIbHBIE CPEJICTBA SI3bIKa MATEeMAaTUKU — CIIOBECHBIE, CUMBOJIMYECKUE, Tpaduyeckue,
BHOCHT BKJIaJl B )OPMHUPOBaAHKE NPEACTABICHUNA O POJIM MAaTEMAaTHKU B Pa3BUTHH IIUBUIU3AIMH U
KYJbTYpBI.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CoryacHo yueOHOMY IIaHy B 7-9 Kilaccax U3ydaercsi yaeOHbIN Kypc « AsireOpay», KOTOpBIH
BKJIIOUAET CIIEIYIOIIME OCHOBHBIE pa3fenbl coaepxaHus: «Yucia M BBIYMCICHUS,
«AnreOpanyeckre BhIpaKeHUs», «Y paBHEHUS U HEPaBEHCTBaY, « DYHKIIUNY.

VY4eOHbI M1aH Ha U3ydeHHue anreOpsl B 7—9 Kjaccax OTBOJUT HE MeHee 3 ydeOHbIX 4acoB
B HENEJII0 B TEUEHUE KaXJOro rojga oOydeHMs, BCEro 3a TpU roja oOyueHus — He meHee 306
y4eOHBIX YacoB.

Copnep:xxanue y4eOHOro Kypca «Aaredopa»
7-9 knacc (mo ronam o0y4eHus )

7 KJacce

Yucna u eviuucnenus

Paronaneubie uncna. J[pobu oOBIKHOBEHHBIE M JECSITUYHBIC, MEPEXO0A OT OIHOU (OPMBI
3amucH JapoOei K apyrou. [ToHsTHE parmoHAIBHOTO YKCIIa, 3a1MUCh, CPAaBHEHUE, YIOPSI0YHBAHUE
panoHaNbHBIX YKced. ApupMeTHuecKue AeWCTBUS C PallMOHAIBHBIMU YUClIaMu. Pemienue 3amay
U3 peajbHOI MPaKTUKK Ha YacTH, Ha IpoOu.

CreneHp ¢ HaTypajJbHBIM IOKa3aTelieM: ONpeNeleHne, Npeodpa3oBaHUe BBHIPAXKEHUN Ha
OCHOBE OIIPEIEICHMS], 3aIMCh OOJBIINX YHUCEN.

[IpoueHTsl, 3aUCh MPOLIEHTOB B BHUJE IpOOH U IpOOH B BHJIE NMPOLEHTOB. TpU OCHOBHBIE
3a/1a4M Ha MPOLIEHTHI, PELICHUE 3a/1a4 U3 peabHOU MTPAKTUKH.

IIpuMeHeHne NpU3HAKOB IEMMOCTH, Pa3IoKEHUE HA MHOKUTENIH HATypaIbHbIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMas U 0OpaTHast IPONOPLHOHAIBHOCTH.

Anzebpauueckue gviparicenusn

[lepemeHHBIE, YKMCIIOBOE 3HAYEHHE BBIPAXKECHHS C MEpeMEHHOM. JlomycTUMble 3HA4YeHUS
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXAY BeTMUYMHAMU B BUIE (GopMyibl. Beruncnenus
mo gopmynam. [IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHH, TOXIECTBEHHO pPABHBIC BBIPAKEHUS,
npaBWiIa MpeoOpa3oBaHUsI CyMM U TMPOHM3BEACHUI, NMpaBWia PACKPBITHS CKOOOK M IMPHUBEICHUS
MOAOOHBIX ClIara€MBbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM I10KA3aTEIIEM.

OpnHounensl U1 MHOrowieHsl. CreneHp MHoroujaeHa. CiiokeHue, BBIYMTAHUE, YMHOXKEHUE
MHOrowieHOB. DOpMyIlbl COKpAIIEHHOTO YMHO)KEHMs: KBaJpaT CyMMBI M KBaJpaT Pa3HOCTH.
®opmyJiia pa3HOCTH KBaapaToB. Pa3znokeHne MHOrOWICHOB HA MHOYKUTEIIH.

Ypasnenua

VYpaBHeHUEe, KOpEHb ypaBHEHUs, MpaBWiia MpeoOpa3oBaHUsl ypaBHEHHs, PAaBHOCHIBLHOCTH
YpaBHEHU.

JIuneliHoe ypaBHEHHME C OJHOM IEPEMEHHOM, 4YMCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
penieHue JUHEWHbIX ypaBHeHUW. CocTaBieHWE ypaBHEHHMH IO YCIOBUIO 3anadd. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILbI0 YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JByMs IEpeMEHHBIMU M ero rpaguk. Cucrema IBYX JHMHEHHBIX
ypaBHEHMH C JByMs Ie€peMEHHBIMHU. PeleHue cucTeM YpaBHEHUI CIIOCOOOM IOACTaHOBKH.
[IpumMeps! penieHns: TEKCTOBBIX 3a/jayd ¢ TIOMOIIBIO CUCTEM ypaBHEHUIL.

Koopounamut u zpagpuxu. @ynkyuu

Koopnunarta Toukm Ha mnpsmoi. UucnoBele NpoMexyTKd. PaccrosiHue Mexnay AByms
TOYKaMH KOOPJAMHATHOM IIPSAMOM.

[IpsmoyronpHas cuctemMa KoopawHat, ocu Ox u Oy. Alcmucca W OpauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amgaHHbIXx (opmynamu. UreHue rpadukos
peanbHbIX 3aBUCUMOCTE.

[Tonstne ¢ynkuuu. I'padux Qynkuuun. CoiictBa ¢ynkumil. Jluneinas ¢ynkuums, eé
rpapuk. I'papux ¢ynkumm y = kx . ['paduueckoe pelieHue JMHEHHBIX YpPaBHEHUH M CHCTEM
JIMHENHBIX YpPaBHEHUM.

8 kiaacce



Yucna u éviuucnenun

KBanpatueiii kopenb u3 uucna. lloHstue o0 wuppanuoHanbHOM uucie. JleciTUUHBIC
NpUOIIDKEHUsT UppaloHaIbHbIX yucen. CBOMCTBA apu(pMETHUUECKUX KBAJpPAaTHBIX KOpHEH U uX
[IPUMEHEHUE K MpeoO0pa30BaHMUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHHUAM. JleHCTBUTENbHBIE
qycia.

Crenens ¢ LenbIM oKa3atesneM U e€ cpoiictBa. CTaHAapTHAsI 3aIIMCh YUCIIA.

Anzebpauueckue eviparceHus

KBaznpaTHblil TpEXUWIeH; pa3ioKeHUE KBaAPATHOrO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanveckass apoOos. OCHOBHOE CBOKMCTBO anreOpamdeckoit apoow. CliokeHwue,
BbIUMTAHUE, YMHOXXEHUE, JlelieHne anreOpandeckux apoOeil. ParmoHanabHble BBIpaXXEHUS U UX
npeoOpa3oBaHUeE.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHMe, (Qopmysia KOpHEW KBaJIpaTHOro ypaBHeHHus. Teopema Buera.
Pemenue ypaBHEHUW, CBOOAMIUXCS K JHMHEHWHBIM M KBajgpaTHbIM. lIpocteitmme apoOHO-
paloHaIbHBIE yPaBHEHUS.

I'paduueckast MHTEpTIpeTalsl ypaBHEHUH C JABYMsI TIEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH C IByMs IEpEMEHHBIMU. [IprMepsl penieHns: CHCTEM HEJTMHENHBIX YPAaBHEHUN C IBYMS
MepEeMEHHBIMH.

PermieHue TeKCTOBBIX 3aJa4 aJlreOpandeckuM CrocoooM.

UucnoBble HeEpaBeHCTBA U UX cBoicTBa. HepaBeHCTBO € OOHOM IEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHeEWHblE HepaBeHCTBa C OAHOM mepeMeHHOH. CHucTeMbl
JIMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[Tonste ¢pynkuuu. OOxacTh onpeneneHnus U MHOXKECTBO 3HaueHUH (pyHkimu. CrnocoObt
3amanua ¢yHkuuid. I'paduk ¢ynkumn. YUrenue cBoiictB ¢ynkimu no e€ rpaduky. IIpumepsr
rpadukoB QyHKIUH, OTPa)KAIOLIUX peaJIbHbIE MPOLIECCHI.

@OyHKIMK, ONMCHIBAIOIIME NPSIMYI0 U OOpAaTHYIO HPONOPLUOHANbHBIE 3aBHUCUMOCTH, MX
rpaduxu. ['paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 gJaacce

Yucna u éviuucnenun

[eiictBurenpHple yncna. PanpoHanpHblE 4uclIa, UPpPAlMOHAIBHBIE YHUCIIA, KOHEYHBIE U
OECKOHEYHbIE JeCATHUHBIE APOOU. MHOXKECTBO JIEHCTBUTENIBHBIX YUCEN; ACHCTBUTEIbHbBIC YUCIIA
Kak OECKOHEUHBbIE JEeCATUUHBIE APOOH.

B3auMHO OAZHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JEUCTBUTEIBHBIX YUCEN H
KOOPIMHATHOM IIPSIMOMA.

CpaBHeHHE ACHCTBUTEIBHBIX YHUCEN, apuMeTHdyecKue NeHCTBUS C JEHCTBUTEIbHBIMU
yucnamu. M3mepenus, npuOnmkeHus, OLEHKU. Pa3meppl OOBEKTOB OKpY’KalOIIEro MHpa,
JUIMTEIIBHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHUPE.

[TpubnmxE€HHOE 3HAYEHHWE BEIWYMHBI, TOYHOCTh MNpHOMWKeHHs. OKpyIrJeHHe 4YHCe.
IIpuknaka u oLeHKa pe3yabTaTOB BBIYUCIICHUN.

Ypasnenus u nepasencmea

VYpaBHeHus ¢ opHON mnepeMmeHHOM. JIuHeilHoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOJSAIIUXCA K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHue. [IpuMeprl pelieHHs ypaBHEHHH TpEeTbEed M UYETBEPTOM CTENEHEHN
Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue 1poOHO-paliMOHaIbHBIX YPaBHEHHH.

Pemenue TeKCTOBBIX 3aa4 ayireOpandeckuM MeTooM. CUCTeMBbl ypaBHEHUH.

VYpaBHeHHE ¢ ABYMS NepeMeHHbIMU U ero rpa¢uk. PemieHue cucreM IBYX JIMHEHHBIX
YpPaBHEHHH C JBYMs IEpEMEHHBIMH. PenieHue cucTteM IBYX ypaBHEHUH, OJHO M3 KOTOPBIX



JTUHEHHOe, a Ipyroe — BTOPOW CTemneHu. ['paduueckas HHTEpIIpETalUs CUCTEMbl YpaBHEHHN C
JBYMS IEPEMEHHBIMU.

Pemenne TekcTOBBIX 3ajay  anrebpamyeckuMm crmocoboM. HepaBencrBa. UYmcioBsie
HEPABEHCTBA U MX CBOMCTBA. PemieHue JIMHEWHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Penienue
CHUCTEM JIMHCWHBIX HEPABEHCTB C OJHOU mepeMmeHHOW. KBagpatneie HepaBeHcTBa. ['padrueckas
VMHTEpHpETalMsi HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Dynkyuu

KBagpatnunass ¢ynknus, e€ rpaduxk u cBoiictBa. [lapaboma, KOOpAWHATHI BEPIIHUHBI
napabosbl, OCh CHMMETPHUH TTapadoIblL.

I'paduxu hyHKIHIA.

Yucnoevie nocinedogamenbHocmu

Omnpenenenue 1 cocoObl 3aJaHNsl YUCIOBBIX ITOCIIE0BATENbHOCTEH.

[TonsiTue YMCIIOBOIM TOCIEIOBATEIHHOCTH. 3aJaHUE TOCIEIOBATEIILHOCTH PEKYPPEHTHOM
hopmymnoit u popMyIon n-ro dieHa.

Apudmernyeckas u reoMeTpuuecKasi Iporpeccuu

Apudmernueckass U reoMerpuyeckas — mporpeccur.  DopMmynbl  n-ro  4ieHa
apu(MEeTHYeCKON U TeOMETPUIECKOH MPOrPECCHid, CYMMBI TIEPBBIX /1 YJICHOB.

N300pakeHre WIEHOB apu(pMeTHUecKoil M TeOMETPUYECKOH Nporpeccuii TOYkaMu Ha
KOOPIMHATHOM INIOCKOCTH. JIMHENHBIN M SKCTIOHEHIIMAIIBHBIA POCT. CII0KHBIE ITPOLICHTHI.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «(I'EOMETPUS». 7-9 KJIIACCBI

Ienu n3yyenus yaeOHOro Kypca

OOmue nenu m3zydeHus yuebHoro kypca «l'eomerpus» mpezacrasiensl B [IOOIT OOO.
OHM 3aKJII0YaOTCs, MPEXJE BCEro B TOM, YTO HAa YpPOKAaX I€OMETPUU OOYdaIOUIMHCA YIUTCS
MIPOBOAMUTDH JIOKa3aTENIbHbIE PACCYKJIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUs, J10Ka3bIBaTh
VCTHHHBIEC YTBEPXKACHHA M CTPOUTH KOHTPIPHUMEDPHI K JIOXKHBIM, MPOBOAUTH PACCYXKICHHUSA «OT
IIPOTUBHOI0», OTJIMYaTh CBOMCTBAa OT NMPHU3HAKOB, (OPMYJIHpPOBATh OOpaTHbIE YTBEpXKaeHUs. B
O0y4eHHH YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIUTATEIbHOE 3HAUYEHUE H3YyUCHUS
reOMEeTpUH, IPUCYILIEE UMEHHO OTEYECTBEHHOW MaTEMaTHYECKOH MIKOJIE.

Bropoii nenpio n3ydeHus: reOMETpUu SBJISIETCST UCIONIb30BaHUE €€ KaK MHCTPYMEHTa IpH
PELICHNN KaK MaTEMAaTU4ECKHUX, TaK U NPAKTHYECKUX 3a]1a4, BCTPEYAIOIINXCS B PEaIbHON KU3HU.
OTOMY COOTBETCTBYET BTOpas, BBIUHUCIMTEIbHAS JINHUSA B W3YYEHMHM I'€OMETpUM B IuKose. [l
9TOr0  YYMTENI0 pPEKOMEHIyeTcs MoAOUpaTh 3aJayd  IMPaKTHUYECKOro Xapakrepa uis
paccMaTpuBaeMbIX TEM, YYHUThb OOYYarOIIMXCS CTPOUTh MaTEMATHYECKUE MOJIEIU PEaJbHBIX
KU3HEHHBIX CHUTyallMi, NPOBOAUTH BBIUYMCICHHUA M OLICHUBATH AJEKBATHOCTb IIOTYYEHHOIO
pesyapraTa. KpailiHe BaXHO NOAYEPKHMBATH CBSA3M TEOMETPUM C JAPYTHMH IpeaMETaMH,
MOTUBUpPOBaTh  MCIIONb30BaTh  ONPEAENCHHUs  TeOMETpHYeCKMX  (Uryp M  TOHSTHH,
JIEMOHCTPHUPOBATH MPUMEHEHHUE MOTYYCHHBIX YMEHHUH B (PU3MKE M TEXHHUKE. DTH CBS3M Hauboiee
SIpKO BUIHBI B TeMax «Bekropby», « TpuronomeTpuueckre COOTHOIIEHUD», «MeTo KOOpAUHAT» U
«Teopema Iudaropar.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo ydyeOHOMY maHy B 7-9 kiaccax u3ydaercss yueOHbI Kypc «Ieomerpus»,
KOTOPBI BKIIIOYAET CJEIYIONME OCHOBHBIE pa3fielibl coaepxanus: «l eomerpuueckue GUrypsl u
UX CBOWCTBay», «lI3MepeHue reoMeTpuyecKux BEIMYUH», a Takke «J{eKapToBbI -KOOPAMHATHI HA
IUIOCKOCTHY, «BekTopb», «JIBrkeHus miockoctu» U «IIpeobpa3oBanus mogodus».

VY4eOHbIH [U1aH npeycMaTpUBaeT U3yueHUue reoOMeTpuu Ha 0a30BOM YPOBHE, UCXOAS U3 HE
MeHee 68 yueOHBIX YacoB B y4eOHOM IOy, BCETo 3a TpH roga ooyueHust — He meHee 204 yacos.

Conep:kanue yue0Horo kypca «I'eomerpus»
7-9 kaacc (1o rogam o0y4eHust)

7 KJIACC



Havanbuble nonsatus reomerpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yroda. Buubel yrios.
Beprukanbuble u  cMexHble yribl.  buccekrpuca yrna. JlomaHas, MHOrOYr'OJbHUK.
[TapamiensHOCTh M MEPIIEHIUKYISPHOCTD MPSIMBbIX.

Cummempuunsie ¢ueypol. OCHOBHblEe CBOUCMBA 0CEBOU CUMMEMPUU
CUMMETPHUU B OKPYKAIOIIEM MHUPE.

OcHosHble nocmpoeHus ¢ NOMOWbIO YUPKYS U TUHEUKU.

Tpeyronbauk. Bricota, menuana, OuccekTpuca, UX CBoOiicTBa. PaBHOOeIpeHHBIH W
PaBHOCTOPOHHUI TPEYrOJbHUKU. HepaBeHCTBO TpEyroabHUKA.

CBolicTBa W TPU3HAKK PaBHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CBolicTBa M NMPU3HAKK NapajuienbHbIX NpsMbiX. CyMMa yrioB TpeyrojbHuKa. BHemnue
YIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHbId TpeyrodbHUK. CBOWCTBO MeAMAaHBI TPSMOYTOJBHOT'O TPEYrOJIbHHKA,
NMpOBEAEHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX — TPEYTOJIbLHHUKOB.
[TpssMOYTONBHBIN TPEYTOABHHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEpaseHCmEo mpey2oibHuKd, HEPABEHCTBO O JIJTMHE JIOMAaHOM,
TeopeMa O OOJBIIIEM yTiie U OOJBIICH CTOPOHE TPEYTroNbHUKA. [IeprieHAUKYISAp ¥ HAKITOHHASL.

T'eomempuueckoe mecmo mouex. buccekTpuca yria U CEpEeIUHHBIN NEPHNEHIUKYISP K
OTpPE3KYy KaK reOMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTb M KpyI, XOpAa W JAMAMETp, MX CBoWcTBa. B3auMHOe pacronoxeHue
OKpYyXHOCTH U mpsimoil. KacaTtenbHast W cekymass K OKpyKHOCTH. OKpYKHOCTb, BIIMUCAHHAs B
yroji. BnmcanHast 1 onucaHHasi OKPY>KHOCTH TPEYT OJIbHHKA.

I Tlpumepsr

8 KVIACC

UYerpipéxyronpauku. IlapamnenorpamMm, €ro mpu3sHakd M CBOWMCTBAa. YacTHble cCilydyau
napasuieIorpaMMoB  (TIPSIMOYT'OJIbHUK, pOMO, KBajapar), MX HpU3HAKM U CBOWCTBa. Tpamerws,
paBHOOOKas Tparenus, e€ cBoMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Memoo yosoenus meduanvl. Llenmpanvras cummempust.

Teopema @Daneca u meopema O NPONOPYUOHANbHLIX ompeskax. CpenHue JIMHAU
TPEYTrOJIbHUKA U Tpaneunu. [lenmp macc mpey201vHuKa.

Ilooobue mpeyzonvhuxos, ko3gpguyuenm nodobus. Ilpusnaxu nooodus mpeyeoibHUKOS.
[Ipumenenue nono0us MpH pelIeHUH NPaKTHYECKUX 3ajau.

CpoticTBa 1Iomanei reomerpudeckux (uryp. @opmyibl A IUIOMIAAN TPEYroJbHUKA,
napasiesnorpaMma, pom6a u tpanenuu. OTHOLIEHHE TTOMaAeH MoA00HbBIX (Uryp.

Beruucnenue miomazei TpeyroibHIUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHUH MPAKTUIECKUX
3az1ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yria IpsIMOYTOJbHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUYUECKOE TOXAECTBO. TpuroHomerpuueckue GyHkiuu yrinos B 30°%, 45° u 60°.

BrivicanHsle ¥ LEHTpAJIbHBIEC YIUIBI, YTOJI MEXAY KacaTelIbHOM M XOpIOU. YTIIBI MEXKIY
XOpJlaMU U CeKyluMu. BrircaHHble U ONMCaHHbBIE YEThIPEXYTrONbHUKH. B3anMHoOe pacnonoxeHue
IBYX oKpykHocTel. Kacanue okpyxHocteir. OO0Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, tanrenc yrmoB or 0° mo 180°. OCHOBHOE TPHIOHOMETPHUUYCCKOE
TOXKIeCTBO. DOPMYJIBI IPUBEICHHUS.

Pemenne TpeyroabHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PeieHue
NPAKTUYECKHX 33]1a4 C UCTIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nodobus. Ilodobue coomeemcmeeHHbIX 3/1eMEeHMO8.

Teopema o npouszgedenuu ompesKos Xopo, meopemvl 0 NPOU3EEOCHUU OMPE3KOE CEKYUYUX,
meopema o0 K8aopame KacameibHoll.

' 3ech U nanee KypcHBOM 0G03HAUEHB! TEMbI, H3yUEHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHUTEILHOM IU1ane. Ilegaror
CaMOCTOSITENBHO ONPEAeNsIeT 00BEM H3y4aeMOro MaTepHala.



Bekrop, nmnuHa (MOAyJdb) BEKTOpA, COHANpPABICHHBIE BEKTOPBL, MPOTHUBOIOIOKHO
HamnpaBlIEHHbIE BEKTOPHI, KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMH HaJ
BEKTOpaMH. Pa3noxeHue BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpA.
CkalsipHO€ IPOU3BEICHUE BEKTOPOB, IPUMEHEHHE JUISl HAX0KJICHUSI JUTUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. YpaeHenus npsamou U OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKPY>KHOCTEH U MpsIMBIX. MeTo KOOPMHAT U €ro MpUMEHEHHE.

IIpaBuiibHBIE MHOTOYTOIBHUKH. [[n1Ha okpyxHOCTH. ['pagycHas u panuaHHas Mepa yria,
BBIYMCIICHHE JUIUH 1yT OKpykHOcTel. [limomane kpyra, cekTopa, CErMeHTa.

Heudcenuss  niockocmu U 6HYmMpeHHue — cummempuu  gueyp  (21emeHmapHvle
npeocmasnenus). Ilapannenvnwiti neperoc. Ilosopom.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Ienu n3ydyenus: yaeOHOro Kypca

B coBpemeHHOM 1I(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHUS NPAKTUUECKUX MPUIOKEHUH, TaK U UX POJIU B 00pa3OBaHMH.
Kaxpiit yenoBek MOCTOSTHHO MPUHUMAET PELICHHsI HA OCHOBE UMEIOIINXCS Y HEro JaHHbIX. A s
00OCHOBAaHHOTO TPHUHATHSA PEUICHUs B YCIOBHUAX HEJOCTaTKa WM W30bITKa HH(OpMauu
HEOOXOIMMO B TOM YHCIE XOpOmO CGHOPMHUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHYECKOE
MbIluieHHe. IMEHHO Mo3TOMY OCTPO BCTasla HEOOXOJUMOCTh c(HhOpMUPOBATH Y 0OYHYaAIOIINXCS, B
ToM uucie obOydaronmxcs ¢ 3IIP, ¢pyHKIMOHaIbHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B
KaueCTBE HEOTHEMIJIEMOW COCTABIISIIOLIEH YMEHHE BOCIIPUHUMATh U KPUTHYECKU AHAIU3UPOBATH
nHbOpMaIKIo, MPEACTABICHHYI0 B pPa3iIUYHbIX (OpMax, MOHHUMATh BEPOSTHOCTHBIM XapakTep
MHOTUX PEaJbHBIX IIPOLECCOB M 3aBUCUMOCTEW, NPOU3BOAMTH NPOCTEHUIINE BEPOATHOCTHBHIE
pacuérbl. 3HAKOMCTBO C OCHOBHBIMU IMPHHIMIIAMU cOOpa, aHadu3a U NPEICTABICHUS JAHHBIX U3
pazMuHbIX chep KU3HU OOIIECTBA U TOCYAapCTBA MPUOOIIACT 00yUYAIOMMUXCS K OOIIECTBEHHBIM
HMHTEpecaMm.

B crpykType mporpammbl ydeOHOro Kypca «BeposTHOCTP M CTaTHCTHKa» OCHOBHOM
LIKOJIBI BBIJIETIEHBI CIEAYIOLIUE CO/lepKaTeNbHO-MeToAnueckue TuHun: «lIpeacraBienne naHHBIX
U omucareiabHas CTaTHCTHKa»; «BeposTHOCTBY; «DieMeHThl KOMOWHATOpuUKW»; «BBenenue B
TEOpHUIO TpadoB.

Conepxxanne nuHun «lIpencraBieHne AaHHBIX M ONMCATENbHASI CTATUCTUKA» CITYKHUT
OCHOBOH U1 (hOpMHUpPOBaHMS HAaBBIKOB PalbOTHl ¢ MH(OpMalLMEl: OT YTEHUs M MHTEepHpeTaluu
uHpOpMAIlMK, TPEJACTABICHHON B Tabnwmax, Ha JuarpaMmax © rpadukax Jgo coOopa,
MIPEICTABIICHUS M aHAJIM3a JTAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKHUX XAPAKTEPUCTHUK CPEIHUX
u paccenBanusa. Paboras c¢ pganHeiMH, oOyuatommecss ¢ 3I[IP  yuarcs cuuThBaTh U
UHTEPIPETUPOBATh JAHHBIE, BbBIABUIaTb, AapryMEHTHPOBaTb W KPUTUKOBATh IPOCTEHINNE
THIIOTE3bI, PAa3MBIIUIATh HaJ (DakTopamu, BBI3BIBAIOIIMMH H3MEHUMBOCTh, W OIICHUBATh HX
BIIMSTHUE HA pacCMaTpUBAaeMbl€ BEJTMUUHBI U ITPOLIECCHI.

NuTynTBHOE  TIpeACTaBIIEHME O  CIy4alHOM  W3MEHYMBOCTH,  HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHJECHLMHA CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM MJI1 HU3Yy4YEHHUS TEOPUH
BeposiTHOCTeW. bombiioe 3Hauenuwe s oOywaromuxcs ¢ 3IIP 3mech MMEIOT mpakTHYecKHe
3a/laHus], B YaCTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[ToHsTEe BEPOSTHOCTH BBOJMTCS KaKk Mepa MpaBlIOoNoAoOus ciydailHoro coobitus. Ilpu
u3ydeHun Kypca odOyuarommecs ¢ 3IIP 3HakoMSTCS ¢ HPOCTEUIIUMHU METOAAMH BBIYHCIICHUS
BEPOATHOCTEN B CIIydalHBIX 3KCIEPUMEHTaX C PaBHOBO3MOYKHBIMM 3JIEMEHTAapHBIMU HCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMU, MO3BOJISIIOIMMHE CTaBUTh U pelIaTh Oosiee cloxkHbIe 3a1auu. B kype
BXOJIST HauaJIbHbIE IPEICTABICHUS O CIyYalHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HaKoMCTBO oOywaromuxcs ¢ 3[IP ¢
MHO)XECTBAMH M OCHOBHBIMHM OIEpallMsIMU HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS IPUMEPHI
IIPUMEHEHNUS Ul PEICHUs 3ajay, a TaKKe UCIOIb30BaHUSA B APYTMX MAaTeMaTHYECKHX Kypcax U
y4eOHBIX MpeaMeTax.



MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

B 7-9 xmaccax u3ywaercs Kypc «BeposTHOCTh M CTAaTUCTHKa», B KOTOPBIA BXOMST
pasacibl: «HpeILCTaBHeHI/Ie JaHHBIX W OIIMCATCJ/IbHAA CTaTHUCTUKA», «BepOSITHOCTI)»; «OIEeMEHTHI
KOMOMHATOpUKN»; «BBeneHune B Teopuio rpadosy.

Ha u3yuenue naHHoro kypca oTBOAMT 1 yd4eOHbII yac B HEJIENI0 B TEUEHHE KaXKJ10ro roja
o0yuenus, Bcero 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

7 kiacc

[TpeacraBieHne naHHBIX B BUJE TaOJIMII, JUAarpaMM, rpadukoB.

3anonHeHue TaOMWI, YTEHHWE U IMOCTPOEHHE AuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UreHue rpadukoB peanpHBIX mporiieccoB. M3Bnedenne nHPOpMANUU U3 JHarpaMM U
TaOJIUL], UCIIOJIb30BAHUE U UHTEPIIPETALIUS TaHHBIX.

OnucaTenpHasi CTaTUCTUKA: CpeIHEE apuPMETHIECKOe, MEHaHa,

pa3max, HauOoJblIee ¥ HauMeHbIIee 3HaUeHHsI Habopa YUCIOBBIX

JaHHBIX. [Ipumeps! ciaydaliHONM U3MEHUYHUBOCTH.

CnygaiiHblil SKCIIEpUMEHT (OMbIT) U cilydaiiHoe coObiTue. BepostHocTh M "acTtoTa. Pomnb
MaJIOBEPOATHBIX M MPAaKTHYECKU JTOCTOBEPHBIX COOBITHI B mpupoje U B obuiectBe. MoHeTa u
UrpajibHasi KOCTb B TEOPHH BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Ctenenp BepuHbl. Yncno pédep U cymMMapHasi CTeleHb BEPILIUH.
[MpencraBnenne o csznoctu rpada. Llemm u muxiel. [Tyt B rpadax. O6xon rpada (ditnepos
nyTh). [IpencraBnenne o6 opueHTHpOBaHHOM Trpade. Permenune 3a1a4 ¢ momomnpio rpados.

8 kiace

ITpeacraBieHne naHHBIX B BUJE TaOJIMII, JUAarpaMmM, rpadukoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, NOAMHOXecTBO. Omepanuu HaJl MHOXKECTBAMMU:
00beIMHEHNE, IEpECeUEHNE, T0IOTHEHHE.

CaoiicTBa  omepauuii  HaJl  MHOXECTBAaMH:  IEPEMECTUTEIBHOE, COYETATEIIbHOE,
pacrpeenuTeNbHoe, BKIoYeHus. Vicnonb3oBanue rpauecKoro npeicTaBiIeHUus] MHOXKECTB IS
OIHCAHUs PEATBHBIX

IIPOLIECCOB U SIBJICHUM, ITPU PEIICHUH 3a]1a4.

N3mepenne paccenBanus JaHHBIX. /(ucriepcus u ctangapTHoe

OTKJIOHEHHE 4YHUCIOBBIX HAOOpoB. Jluarpamma pacceuMBaHMs. OJIEMEHTApHbIE COOBITUS
cinyyaitHoro omnbita. CityyaitHbie coObITHs. BeposTHOCTH cOOBITHH. OIBITHI C PABHOBO3MOKHBIMHU
JJIEMEHTAapHbBIMH  coObITUAMU. CoydaiiHplii  BbIOOp. CBsI3b MEXAYy MaJOBEPOSTHBIMH U
MPAaKTUYECKH JOCTOBEPHBIMH COOBITUSIMH B TIPHPO/IE, OOIIECTBE U HAYKe.

HepeBo. CBolCTBa JEpEBHEB: €AMHCTBEHHOCTD MYTH, CYIIECTBOBAHUE BUCSYEH BEPILHHBI,
CBSI3b MEXIY YHUCIOM BepIMH W uucioMm péodep. IlpaBuno ymHOkeHus. Pemenue 3agau c
nomoueio rpados. IIporuBononoxHbie coObiTus. [uarpamma Oiinepa. OObeauHeHHE U
nepeceuenne coObiTuii. HecoBmecTHbIe coObITHsA. DOpMyna ClIOXKEHHUS BEPOSTHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBuino ymHoxeHus. HesaBucumeble coObitusi. IlpencraBieHne »KCIIEpUMEHTa B
BUJIEC JepeBa. Pemienue 3a7ay Ha HaXOXICHUE BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIy4ailHOTrO
SKCIIEPUMEHTa, Auarpamm Diliepa.

9 kanacce

[IpencraBieHne naHHBIX B BHJE TAOIHII, JHarpaMM, rpadukos,

MHTepIpeTanys JaHHbIX. UTeHne U MoCTpoeHue Tabnl, AUarpamm,

rpaMKOB 10 peaJbHbIM JJAaHHBIM.

[TepectanoBku u ¢pakropuan. CoyeTaHus: U YUCIO COYETAHUIA.

Tpeyronsauk [lackans. Pemenue 3amau ¢ UCIoab30BaHUEM KOMOUHATOPUKH.

['eomerpudeckast BeposTHOCTb. CiydaiiHbIN BBIOOp TOYKM M3 (DUTYpPHI Ha IUIOCKOCTH, U3
OTPE3Ka U U3 Jyr'd OKPYKHOCTH.

Hcneitanue. Yenex u Heynada. Cepust UCTIIBITAHUM 10 IEPBOTO

yenexa. Cepust ucnbitTanuil bepHymiu. BeposTHOCTH COOBITMI B CepUM MCIBITAaHHUM
bepnyinn.



CrnyualiHasi BeIMUMHA M paCIpe/esieHHe BEpOSTHOCTEM. MaremaTtndeckoe OXHUIaHuE U
mucnepcusi. [Ipumepbl MareMaTHyecKoro OKHMJaHUSI KaK TEOPETUYECKOI'0 CPEIHEro 3HAa4YEeHHS
BEJINYHHBI.

MaremaTuyecKoe OKMJIAHUE U TUCTIEPCUS CIYYalHON BEJIMYUHBI «HYHCIIO YCIIEXOB B CEPUU
WCTIBITAHUN bepHyum».

[Tonsrue o 3akoHe OonbLIMX yucen. M3MepeHre BeposTHOCTEN ¢ MOMOIIbIO 4acToT. Poib
Y 3HaYCHHE 3aKOHA OOJBIINX YKCEN B MPUPOJIE U OOIIECTBE.

I[VDIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATHDI:

MOTHMBalMs K OOYYEHHIO MaTeMaTUKEe W  IICJICHANPABIICHHOW  TIO3HABATEILHOM
JeATeTbHOCTH,

TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECKYIO JesATEIbHOCTD,
TpeOYIOIIYI0 MaTEMaTHYECKUX 3HAHUI, B TOM YHCIIe YMEHHE YUUThCA Y IPYTUX JIO/CH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYAIllUI0, OBITh TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE FapaHTHH yCIexa;

cnocoOHocTh oOywaromuxcs ¢ 3[IP k oco3HaHuio cBOMX AePUIMTOB U NPOSBICHHE
CTpEMJICHHS K UX TPEOI0JICHHUIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTH JOCTHKUMBIC TIEITH;

YMEHHE pa3indyaTh y4eOHBIC CHUTYAINH, B KOTOPHIX MOXXHO JEHCTBOBATH CAMOCTOSITEIIBHO,
W CHUTyalldu, TJe CIeAyeT BOCIOIb30BaTHCSA CIPABOYHOW WH(pOpMAIMEH WU JAPYyrUMHU
BCIIOMOTaTeJIbHBIMHU CPEICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH MOMyUYEHHBIE B X0JIe O0yUEHHS 3HAHUS B aKTyaJbHYIO CHUTYaIHIO
(TIpu pereHnn KUTSHCKUX 3a/1a4, TPEOYIOMINX MAaTEMAaTHUECKUX 3HAHUA);

CIIOCOOHOCTh OPMEHTHPOBATHCA B TPEOOBAHUSAX U TMpaBUiIaX MPOBEICHUS MTPOMEKYTOUHON
M UTOTOBOH aTTeCTallNU,

OBJIQJICHHE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ogniadenue yHUGEPCAIbHLIMU YUEOHBIMU NO3HAGAMENLHBIMU OCUCMBUAMU:

yCTaHABJIMBAaTh NPUYWHHO-CIECJCTBEHHBIC CBS3M B XOJE YCBOCHUS MAaTEeMaTHYECKOTO
MaTepHana;

BBISIBIISATH JIE(UIMT JaHHBIX, HEOOXOAMMBIX JJIsl pellIeHHsI TOCTAaBJICHHON 3a1auu;

C TIOMOIIBIO YYHTEIsl BHIOMpATh CIOCO0 pelIeHHs MaTeMaTHYecKod 3a/1aun (CpaBHHUBATH
BO3MOJKHBIC BAPHAHTHI PEIICHN);

NPUMEHSTh ¥ NPeoOpa3OBHIBATH 3HAKW M CHUMBOJIBI B XOJE DPEIICHHS MaTeMaTHYEeCKUX
3ajay;

yCTaHABJIMBATh HCKOMOE M JAaHHOE MPH PEIICHHHA MaTeMaTHUECKOW 3a1auu;

MOHUMATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

WUTIOCTPUPOBATH peIlaeMble 331a41 TpahuIecKuMH CXEeMaMu;

3¢ }PeKTUBHO 3aIIOMUHATH ¥ CUCTEMAaTU3UPOBATh HH(OPMALIHIO.

NOHUMATh M HCHOJNb30BaTh MaTeMaTHYeCKHE CpEACTBAa HAarITHOCTH (Tpaduky,
JMarpaMMBbl, TaOJIHIIBI, CXEMBI U JIp.) Ul WUTIOCTPAIMK, HHTEPIIPETALlUH, apTyMEHTAIINH.

Ognadenue yHuGepCAIbHLIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCUICINEUAMU:

OpraHHM30BBIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATENLHOCTH C YYHTEIEM U
CBEpCTHMKAMHU B IPOLIECCE peIlIeHUs 3a/1aY;

B3aMMOJICHICTBOBATh W HAXOJUTh OOIIME CIIOCOOBI pabOTHI; pabOTaTh B IPyIIe: HAXOAUTh
ob1iee pelIeHue U pa3penratb KOHGINKTHL HA OCHOBE COTJIACOBAHMS MO3UIMN U yu€Ta HHTEPECOB;
cIynath naptHépa; GopMynupoBaTk, apryMEeHTHPOBATh M OTCTaNBaTh CBOE MHEHHE;

NPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB INPH HAJIMYUU Pa3HBIX TOYEK 3PEHHS WU
pa3peniate KOH()IMKTH HA OCHOBE Y4€Ta MHTEPECOB U MO3UILIMI BCEX YUaCTHHKOB;



apryMEHTUPOBaTh CBOIO IO3UIUI0 M KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU IApTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE OOILEro PEIIeHUs] B COBMECTHOM JESITENbHOCTH;

BBIIIOJHATh CBOK  4YacTb  pabOThl, [JOCTUIaTh KAdeCTBEHHOIO pe3yjibTara W
KOOpPJMHHUPOBATh CBOU JAEHCTBUSA C APYTUMU YJIEHAMU KOMaH/Ibl;

OLICHMBATh Ka4y€CTBO CBOET0 BKJIaJa B OOIIMI IPOAYKT.

Osnadenue ynueepcanibHbiMu YUeOHbIMU PEYIAMUEHBIMU OCUCMEUAMU:

CTaBUTh I€JIM, BHIOMpATh W CO3AaBaTh ANTOPUTMBI Ui  pelIeHHs  y4eOHBIX
MaTeMaTHYECKUX MPoOIIeM;

IUIAHUPOBATh M OCYILECTBIATH JIEATENbHOCTh, HAIpPAaBIECHHYIO Ha pElIeHUue 3aaay
HCCIIEIOBATEIBCKOIO XapaKTepa.

dopMmynupoBaTh M yIAEp)KMBaTh  Y4eOHYIO  3aJadyy, COCTaBIiATh IUIAH U
MIOCJIEI0BATEIbHOCTD ICUCTBUM;

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCHTh HEOOXOIMMBIE KOPPEKTHBEI,

KOHTPOJIUPOBATh MPOLIECC U PE3YNbTaT yueOHOW MaTeMaTHYECKOM 1eATENbHOCTH;

a/IeKBaTHO OIICHUBATh MPaBUJIBHOCTh WM OIIMOOYHOCTb BHITIOJIHEHUS yueOHOM 3a1auu, e
00BEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelleHus;

CITUYATh CIIOCO0 MEWCTBUS U €ro Pe3yNnbTaT C 3aJaHHBIM 3TAIOHOM C IETIbI0 OOHApYKEHUS
OTKJIOHEHHH U OTJINYMHU OT JTaJIOHA.

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IPU PellIeHnH y4eOHOH 3aauu;

NOHUMATh MPUYUHBI, 10 KOTOPbIM HE OBbUI JOCTUTHYT TpeOyeMblii pe3yibTat
JeATeIbHOCTH, ONPEAENATh MO3UTHBHBIC M3MEHEHHS W HalpaBiieHUs, TpeOYIoIIHe JalbHenIen
paboTsr;

pEryiupoBaTh Crocod BhIPaKEHUS IMOLIUMI.

HPEAMETHBIE PE3YJIbTATHI

Pesynbratel ocBoeHus yueOHoro npeamera «MaTtemaruka (BKIrO4ast anredpy, reOMeTpHIo,
BEPOSITHOCTh M CTAaTUCTUKY)», paclpelesieHHble IO TrojaM oOydeHus, (HOopMyaupyroTcs IO
MPUHLIKITY JA00aBJICHUS HOBBIX PE3YNbTAaTOB OT Tofa K TONy, YK€ Ha3BaHHbIC B MPEAbIIYLINX
rogax TIO3UIMH, KaK TMPaBUIO, JTOCIOBHO HE IOBTOPSIOTCSA, HO YYUTHIBAIOTCA (PE3yabTaThl
0YEepEeTHOr0 T'0J1a TI0 YMOTYAHHUIO BKIIFOYAIOT PE3YAbTAThl MPEIBIIYIIUX JIET).

TUIAHMPYEMBIE [TPEJIMETHBIE PE3VJIbTATHI OCBOEHMS [TIPUMEPHOM

PABOYEI [TPOTPAMMBI KYPCA «MATEMATHKA»

(IO TOJIAM OBYUYEHUS)

OCBOCHI/IC y‘lC6HOFO Kypca «Marematuka» B 5—6 KJIaccaX OCHOBHOI IIKOJIBI JOJIDKHO
O6eCHe‘IHBaTB JOCTHUIKCHHC CJ'IGI[YIOHII/IX HpeﬂMCTHI)IX O6pa3OBaTeJII)HI)IX pe3y.]'IBTaTOBI

5 KIIACC

Yucna u evluucienus

OpueHTHpOBaTbCSI B TIOHATHSIX M OMNEpUPOBATH Ha 0a30BOM YpOBHE TEpMHUHAMH,
CBSI3aHHBIMH C HATYPAIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U JACCATUIHBIMU JAPOOSIMHU.

CpaBHUBaATh U YMOPSAIOYMBATH HATypajbHbIE YMCIA, CPABHHUBATH B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIE IPOOH, ICCATHUHBIC APOOH.

COOTHOCUTh TOYKY Ha KOOpPJMHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M
YHUCIIOM U M300pakaTh HATYpAJIbHBIC YUCIIAa TOYKAMU HAa KOOPJAMHATHON (YMCIIOBOM) MPSMOM.

BrimonuaTe apudmeTrndyeckue IEHCTBUS C HATYPAJTbHBIMU YHCIAMHU, ¢ OOBIKHOBEHHBIMU
IpoOSIMU B MIPOCTEHIINX CIydasX.

BbInonHATE MPOBEPKY, NPUKHUIKY pPe3yIbTaTa BHIYUCICHUI.

OKpyrIaTh HATypaIbHBIE YHCIA.

Pewenue mexkcmogwix 3a0au

Pemate TekcToBble 3a1auu apu(METHUYECKUM CIIOCOOOM U € TIOMOILbIO OPraHU30BaHHOTO
KOHEYHOro mepedopa BCeX BO3MOXKHBIX BapHaHTOB (TpU HEOOXOAMMOCTH C HAIpPAaBIAIOIIEH
MTOMOIIBIO).

Pematp 3amaun, conmepkaiiyue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BpEMs,



paccTosiHue; 11eHa, KOJIHMYeCTBO, CTOMMOCTh (TPU HEOOXOMMOCTH C HCIIOIb30BAaHUEM CIIPABOYHOM
nHbopMaIun).

Hcrionb30BaTh KpaTKUE 3aIMCH, CXEMBbI, TAOIUIIbI, 0003HAUEHUS IIPH PELICHUHN 3a]1au.

[Tonp30BaThCsl OCHOBHBIMHU €IMHHMLIAMU M3MEPEHMS: LIEHBI, MACChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BbIpa)KaTh OJHHU €AMHUIbI BEJIMYMHBI Uyepe3 Apyrue (Impu He0OXOIUMOCTH C ONOpPOW Ha
CIPaBOYHYIO HH(OPMALIUIO).

W3Bnekath uH(OpMAIMIO, MPEACTaBICHHYIO B Tabiuile, Ha cToja04aTroil amarpamme,
HUHTEPIPETUPOBATH NPEACTABICHHBIE JAHHBIE, UCIIOJIBb30BaTh JaHHbIE IPU PELICHUH 3a1ad.

Haznaonan ceomempus

[Tonp30BaThCs TEOMETPUUECKMMU TOHSATUSMHU: TOYKa, MpsAMas, OTPE3OK, Jyd, Yrodi,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBOoUTH TMpUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA, HUMEIOUMX (OpMY H3YyUEHHBIX
reoMeTpHYECKUX Guryp.

Hcnonp30BaTh TEPMUHOIOTHIO, TP HEOOXOIMMOCTH IO BU3YAJIIbHOM OMOpE, CBA3AHHYIO C
yIJlaMH: BepIKMHA, CTOPOHA; C MHOIOYrOJIbHHKAaMHU: YTOJ, BEpIIMHA, CTOPOHA, IAHArOHajb; C
OKPYKHOCTBIO: PaInyC, AUAMETP, LIEHTP.

N300paxkaTh U3y4eHHBIE TEOMETPHUYECKUE (PUTYpHl HAa HEJTMHOBAHHOM M KJIETUYaTON Oymare
C MOMOILBIO LUPKYJIS U JIMHEWKH (ITOCI€ COBMECTHOTO aHAJIN3a).

Haxoauth UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBI0 JIMHEHKH,
CTPOUTDH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTH 33JJaHHOTO pajyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBAApaTa JUI UX TTOCTPOCHHUS,
BBIYMCIICHUSI IJIOIAAN U IEPUMETPA.

Bbruncnsate nepumeTp U IUIOMIAb KBaJapaTa, MPsIMOYTOJIbHUKA, (PUIYp, COCTABIEHHBIX U3
MPSIMOYTOJIHUKOB, B TOM 4uclie (Uryp, n300pakEHHBIX Ha KJIeT4aTON Oymare.

[Tonp30BaThCs OCHOBHBIMM METPUUECKMMH EAMHHUIIAMU W3MEPEHHs UIMHBI, TUIOIIA[IH;
BBIpAXKaTh OJHHM €IUHMIBI BEIMYMHBI 4Yepe3 Apyrue (Ipu HEoOXOIUMOCTH C OMNOpOil Ha
CIPaBOYHYIO UH(OPMALIHIO).

Pacno3naBath mapaiienenunen, KyO, HMCIOIb30BaTh TEPMHUHOJOTHIO: BepIIMHA, pPeOpo
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS NapauieNenunena, Kyoa.

Beruucnate 00b€M KyOa, mapajuienenunena 1Mo 3aJaHHbIM H3MEpeHHusM (C Omopoil Ha
QITOPUTM y4eOHBIX JIEHCTBHUIA), TOIB30BATHCS €NMHUIIAMU U3MEPEHUS 00bEMa.

Pemate HecnoxHbIE 3a/aydl Ha HW3MEPEHHE T'€OMETPUUYECKUX BEIMYUH B NPAKTHUYECKUX
cuTyarusx (mpu HeoOXOIMMOCTH C BU3yaJIbHON OIOPO).

6 KJIACC

Yucna u éviuucnenus

OpueHTHpOBaThCSI B TOHATHAX M ONEpUpOBaTh Ha 0a30BOM ypOBHE TEpMHUHAMU,
CBSI3aHHBIMHM C Pa3JIMYHBIMM BUJAMU YHUCET U CIIOCOOAMM MX 3alUCH, NEePeXOauTh (€CIu 3TO
BO3MOXHO) OT O/THOM (hOpMBI 3aMUCH YHCa K IPYTOM.

CpaBHHMBaTh M YNOPSAAOYHMBATH IIENIbIE YHCIA, OOBIKHOBEHHBIE W JIECATHYHBIC IPOOH,
CpaBHUBATP YHCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonuaTe  apudMernueckue JeMCTBUS ¢ HAaTypaJllbHBIMM M LI€JIBIMH  YHUCIAMH,
OOBIKHOBEHHBIMU U JIECATUUHBIMU JIPOOSIMH, TOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHI YHCIAMH.

BeraucnsaTh 3Ha4€HUs YMCIOBBIX BBIPA)KEHHH, BBITIONHATH MPUKUIKY U OLIEHKY pe3ysbTara
BBIUMCIICHUI; BBIOIHATH NPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHWH HAa OCHOBE CBOICTB
apupMETHIECKUX ACHUCTBUM.

COOTHOCUTh TOYKY Ha KOOPJMHATHOM NpPsSMOM C COOTBETCTBYIOIIMM €W YHCIOM U
n300paXkaTh YKcaa TOUKaMU Ha KOOPAWHATHOM MPSMON, HAXOAUTH MOJYJb YHUCIIA.

COOTHOCHUTB TOYKH B MPSIMOYTOJILHON CHCTEME KOOPAMHAT C KOOPIAUHATAMH 3TOH TOYKH.

OKpyTJIsTh LIeNble YUClia U JeCATHYHBIE aApodu (1o oOpasily), HaXOAUTh MPUOIMKECHUS
YHCEll.

Yucnogvle u OyKeenHbIe BbIPAICEHUA

OpueHTHpOBaThCSI B TOHATHAX UM ONEpUpOBaTh Ha 0a30BOM YpPOBHE TEpPMHUHAMH,
CBSI3aHHBIMH C 3aIMCHIO CTENEHH YUCIIA, HAXOAUTh KBAJApaT M KyO YHCIa, BHIYMCIATH 3HAYCHHUS



MIPOCTEUIINX YHCIOBBIX BBIPAXKEHUH, COAEP/KAIINUX CTEIICHU.

[Tonp30BaThCsl MpHU3HAKAMU JEMTUMOCTH (IIPH HEOOXOAMMOCTH C OIOpPOM Ha alrOPUTM
IIPaBWJIa), pacKiIaJbIBaTh HATYpaJbHbIC YHCIIA HA MIPOCThIE MHOKHUTEIH.

Tonv3o6amvcsa macuimabom, COCTABIATH MPOIIOPIIMN M OTHOLICHUS.

Hcnonp3oBaTh OYKBBI [J11 0003HAUEHUS YUCEIl MPU 3aIIUCH MAaTEMaTUYECKUX BbIPAaXKEHUH,
HaXOAWTh 3HAUYEHUsI OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISS HEOOXOAMMBIE IOJCTAaHOBKU U
npeoOpa3oBaHus (C OMOPON Ha aJTOPUTM YUEOHBIX ASUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguoix 3aoau

Pemate MHOromaroBsie TEKCTOBBIE 3a7aud apUPMETHUECKUM CIIOCOOOM C OIMOpOil Ha
BOIPOCHBIH IUIAH.

Pemars mpocreiiiine 3amauM, CBSA3aHHBIE C OTHOLIEHMEM, IPONOPLMOHAIBHOCTBIO
BEJIMYMH, IPOIIEHTaMU; PEIlIaTh TPU OCHOBHBIE 337a4u Ha IpoOU U MPOLICHTHI.

Pemate 3aaun, copeprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUUHHBI: CKOPOCTb, BpeMs,
paccTrosiHue, IeHa, KOJIWYECTBO, CTOMMOCTh; INPOU3BOAUTEIHHOCTh, BpeMs, 00bEMa paloThl,
UCTIONB3Ysl apupMETHUeCKHe JAEWCTBUSA, OIEHKY, NPUKHUIKY; TOJIb30BaThCS EIUHHUIIAMHU
U3MEPEHUSI COOTBETCTBYIOIIUX BEIMUHNH.

CocraBnsaTh OyKBEHHBIE BHIPAXKCHHUSI TI0 YCIIOBUIO 33/1a4H TIOCTIE COBMECTHOTO aHAJIH3a.

N3Bnekats wHGOpMAIHIO, MPEACTABICHHYIO B Ta0IHIaX, HA JIMHEWHOM, CTOIOYATON WITH
KpYTrOBOM JuMarpammax, MHTEPIpPETHPOBATh NPE/ICTABICHHBIC JaHHBIC; MCIOJIb30BaTh JIaHHBIE
P pELICHUH 3a/1a4.

[IpencraBasaTs nHGOPMALIHIO C TIOMOLIBIO TAOIUI], TUHEHHOM U CTONOYATON TUarpaMM.

Haznaonan ceomempus

[IpuBomuTh THpUMEpbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOIMUX (OpMY H3YUEHHBIX
TeOMETPUYECKUX IJIOCKUX U TPOCTPAHCTBEHHBIX (DHUTYp, MPUMEpPHl PAaBHBIX U CHUMMETPUYHBIX
¢uryp.

N300paxaTb C NOMOUIbIO LUPKYJS, JUHEMKH, TPAHCIOPTHUpAa Ha HEJIWHOBAaHHOW H
KJIeTyaToi Oymare M3y4deHHbIE IUIOCKHE TeoMerpudeckue Qurypsl u  KoHpurypamumu,
CUMMETPUYHbIE (PUTYPBHI.

HmeTtps npescTaBieHne 0 TeOMETPUUECKUX MOHATHUSX: PABEHCTBO (UTYp, CHUMMETPHUS, OCh
CUMMETPUH, LIEHTP CUMMETPHHU.

Haxoauth BeIMYMHBI YITIOB M3MEPEHHEM C TOMOILIBI0 TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, [10J1b30BATHCS IIPU PELICHUH 3a7a4 IPAJTyCHOM MEpPOU yIiioB; paclio3HaBaTh
Ha 4yepTexax OCTPBIN, IPAMOM, pPa3BEPHYTHIN U TYIIOU YIIIBI.

Bbruucnars JUIMHY JIOMaHOM, MEPUMETP MHOTOYIOJbHHKA, MOJb30BAThCA E€IUHUIIAMU
W3MEpEHUs! JUTUHBI, BBIpaXXaTh OIHU €MHULIBI U3MEPEHNUS JJIMHBI Yepe3 JIpyrHe.

Haxonute, ncnonb3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMs TOYKAMH, OT
TOUYKH J10 IPSAMOM, IJIMHY IyTH Ha KBaJPaTHOMN CETKE.

Bbruncnsate miomanb (GUryp, COCTaBIEHHBIX U3 NPSAMOYTOIBHUKOB, HCIIONb30BATh
pa3OmneHue Ha TNPSMOYTOJbHUKH, Ha paBHbIE (UTYPBHI, JOCTpavBaHHWE O TPSIMOYTOJIHHHKA;
M0JIb30BAaThCS OCHOBHBIMU €IMHUIAMU HW3MEpPEHUs IUIOUIA/M; BbIpaXKaTb OJHU EIUHUIIBI
U3MEpeHUs] TIUIOmAAu uepe3 JApyrue (mpu HEoOXOAMMOCTH C OMOpOM Ha CHPaBOYHYIO
nH(DOPMAITHIO).

Pacno3HaBaTh Ha MOAENSAX W M300paKEHUSIX MUPAMUIY, KOHYC, HWIMHIP, UCTIOIH30BATh
TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkath Ha KJIeT4aToi Oymare MpsMOYTroJdbHbBIN apayieIeuIeI.

Bbruncisate 006EM MpsIMOYTOIBHOTO Mapajuiesenunena, Kyoa, moinb30BaTbCsi OCHOBHBIMU
eIMHHUIIAMU U3MepeHus: 00bEMa; BBIpAXKaTh OTHM E€IUHMIIBI U3MepeHHs o0bEMa uepe3 Apyrue (¢
OIOPO¥ Ha CIIPABOYHYIO HH(OPMAIIHIO).

Pemate HecnoXXHBIE 3a/1la4M HA HAXOXJIEHHWE M'€OMETPUUECKUX BEJIMYMH B MPAKTUYECKUX
cuTyarusx (mpu HeoOXOIMMOCTH C BU3yaJbHON OIOPOH).

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOIT'PAMMBI KYPCA «AJITEEPA»



(ITO 'OAAM OBYYEHUNA)
OcBoenue yuyeOHOro kypca «Amnrebpa» Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
JIOJDKHO 00ECTIEYMBATh JOCTIKEHHE CIIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

7 KJIACC

Yucna u eviuucnenusn

BeimonusaTe, coderas YCTHble M NUCbMEHHBIE NPHUEMBI, apudMeTHUECKue ACUCTBUS C
paloHaIbHBIMU YHCITAMM.

Haxoauth 3HaueHUs 4YMCIOBBIX BBIPAXKEHH; NPUMEHATb PAa3HOOOpa3HbIE CIOCOOBI U
NpuéMBl  BBIYMCIEHUS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[TepexoauTh OT oxHON (hopMBI 3amucu yucen K Jpyrod (IMpeoOpa3oBHIBATH JECATHUHYIO
Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUUHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATh U YIOPSA0YHBATDH
palMoHaIbHbIC YUCIIA.

OKpyrJiTh yncia.

BbINOMHATE MPUKUAKY W OLEHKY pE3yJibTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHWH YMCIOBBIX
BBIPaKCHU.

BbInonHATh OEHCTBUS CO CTENEHSMU C HaTypalbHBIMHU IOKa3aTelasiMu (C OMopoil Ha
CIPaBOYHYIO HH(OPMAILIUIO).

ITpyuMeHATh IPU3HAKU AETUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATypaJIbHbIX YUCEIL.

Pemate mnpocreiiliie NpakTHUKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBS3aHHBIE C OTHOLUECHHEM
BEJIMYMH, MIPONOPLHUOHATIBHOCTHIO BETMYUH, MPOLEHTAMU; HHTEPIIPETUPOBATh PE3YAbTAaThl PEIICHUS
3a7a4 ¢ y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anzebpauueckue sviparcenus

OpueHTHpOBaThCSI B MOHATHSAX M ONEPUPOBATH Ha 0Aa30BOM YpPOBHE anreOpandecKoi
TEPMHUHOJIOTHEN U CUMBOJIUKOM.

HaxonuTh 3HaueHHsI OYKBEHHBIX BBIPAXKCHUH IIPU 33JaHHBIX 3HAUYEHUAX 1EPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus 1IEI0I0 BBIPAXKEHUSI B MHOIOWIEH NPUBEICHUEM IOJ00HBIX
CJIaraeMbIX, PaCKPHITHEM CKOOOK.

BbINONHAT, yYMHOXKEHHME OJHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJICH,
MPUMEHATh (QOpMyJbl KBajpaTra CyMMbl M KBajpaTa pa3HOCTH (C ONOpOH Ha CHPaBOYHYIO
nH(DOPMAITHIO).

OCylIeCTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOXKHUTEIN C TIOMOLIBIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU ClaraeMblX, NMPUMEHEHUs (OpMYI COKpAIIEHHOTO
YMHOXEHUS (C OMOpOi Ha CIIPABOYHYIO HH(OPMAITHIO).

[TpumensaTs npeoOpa3oBaHWsl MHOTOYICHOB [UId pEIICHUS pa3lIM4HbIX 3a7ad U3
MaTeMAaTUKH, CMEXHBIX IIPEJAMETOB, U3 PEaIbHON NMPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypaJlbHBIMU IMOKa3aTeIsIMU Ul MPpeoOpa3oBaHuUs
BBIPKEHHH (C OMOPOI Ha CIIPABOYHYIO HH(OPMAIIHIO).

Ypaseuenus u nepasencmea

Pemate nuHeliHbIE ypaBHEHHUS C OJHOM MEPEMEHHOW, MPUMEHSS MpaBWia mepexoja OT
HCXOJTHOTO YPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBIsS€TCS JM YHCIO KOPHEM
ypaBHEHHSI.

Hmets npencraBieHne o rpaduueckux METoIaX MPY PEUICHUH JIMHEHHBIX YPaBHEHUN U X
CHCTEM.

[TonOupathk mpuMepsl nap 4ucell, ABISAIOMUXCS PEIICHHEM JIMHEHHOr0 ypaBHEHHUs ¢ ABYMS
IIEPEMEHHBIMM.

Ctpouts B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHMHEHHOrO YypaBHEHUS C JABYMS
MIepEMEHHBIMHU; MOJIB3YSICh IPpauKOM, IPUBOIUTH MIPHUMEPHI PELICHUS] YPaBHEHUSI.

Pemate cucrembl JOBYX JIMHEHHBIX YpaBHEHMH C JBYyMsl NEPEMEHHBIMHM, B TOM YHUCIIE
rpaduyecku (c Omopoi Ha aTOPUTM Y4EOHBIX ACHCTBUIA).

CocraBnath (1MOCe COBMECTHOIO aHAIN3a) U peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY
JUHEWHBIX YpaBHEHUH MO YCIOBHIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM



3a/1a4y¥ MOJIy4EeHHBIHN pe3ynbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300paxkath Ha KOOPAMHATHOM TPSIMOM  TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alUCHIBATh YHUCIOBBIE MPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJlaHHBIM KOOpJIMHATAaM; CTPOUTH
rpaduky TUHEHHBIX GyHKuui. CtpouTs rpaduk GyHkmu y = kx + b.

OmnuceiBaTh € MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXJY BEIMYMHAMH (I10
QITOPUTMY Y4eOHBIX ACWCTBHUIT): CKOPOCTh, BPEMS, PACCTOSIHUE; [I€HA, KOJUYECTBO, CTOMMOCTB;
MIPOU3BOAUTENILHOCTD, BpeMs, 00bEM paboTHI.

HaxonuTh 3HaueHne GyHKINHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuil crnocod MpeacTaBleHHs W aHadu3a MH(GOpMAIMU; U3BJIEKATh U
MHTEPIPETHPOBATH MHPOPMALIUIO 13 TPa(QUKOB peabHBIX MPOLECCOB U 3aBUCHMOCTEH.

8 KVIACC

Yucna u eviuucnenun

Hcnonp30BaTh HayallbHbIE IPEACTABICHUS O MHOKECTBE ACHCTBUTENIBHBIX YHMCEN IS
CpaBHEHHsI, OKPYTJICHHSI W BBIUYMCIICHUI; W300pa)kaTh JCHCTBHUTENBHBIC YHCIIa TOYKAMH Ha
KOOpIMHATHOU MIPSIMOM.

[TpumeHATh TOHATHE apU(pMETHYECKOro KBAJpPAaTHOTO KOPHS; HAaXOIUTh KBaJpaTHbIC
KOpPHH, UCHOJb3Ys MPU HEOOXOAUMOCTH KaJIbKYIJIATOP; BBIIOIHATH MpOCTeiiiue npeodpa3oBaHus
BBIPAKEHUH, COIEpKalUX KBaJApaTHbIE KOPHHU, UCIIONb3YsI CBOWCTBA KOPHEM.

Hcmonp30BaTh 3amucu OONBIIMX M MAJIBIX YWCENl C MOMOIIBIO JECATUYHBIX ApOOeH u
crenenelt uncna 10.

Anzebpauueckue sviparcenus

[IpuMeHATh TMOHATHE CTEHNEHM C IEIbIM II0Ka3aTelIieM, BBINOIHATH MpeoOpa3oBaHUs
BBIPKEHUH, COJEpXKAIINX CTENEHU C LENbIM IoKa3zareneM (C HCIOJIb30BAaHUEM CIIPaBOYHON
nHdopmanun).

BeInosnHATE HECI0KHBIE TOKAECTBEHHbIE IPEOOPAa30BaHUs PALIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE ITPaBMJI JISHCTBUI HAJl MHOTOWICHAMHU U aJredpanyecKuMu IpoosMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensaTs npeoOpa3oBaHus BHIPAKEHUH ISl pELICHHS] pa3IMYHbIX 3a/1a4 U3 MaTeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PealbHON MPAKTHKHU.

Ypaeunenus u nepasencmea

Pemate nuHEHHblE, KBaJpaTHblE ypaBHEHMs (C  MCIOJIB30BAHMEM  CIIPAaBOYHOU
nHpOpMallMi) U pallMOHAJIbHBIE YpPaBHEHMs, CBOJSIIMECS K HUM, CUCTEMBl JBYX YpaBHEHHUH C
JBYMs IIEPEMEHHBIMU.

IIpoBoAMTH MpoOcCTEHIINE UCCIEN0BaHNs YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHCIE C
NpUMEHEeHHEeM rpaduuecKux NpeAcTaBiIeHn (ycTaHaBINBaTh, UMEET JIM YPaBHEHUE WIH CHCTEMa
yYpaBHEHHH PELICHUs], €CIITH UMEET, TO CKOJIBKO, U TIp.) C OMOPOil Ha AITOPUTM y4eOHBIX EHCTBUH.

[lepexonuTh OT ciOBeCHOM (OPMYIMPOBKM 3a7auu K €€ anredpandeckoil Moaenu c
IIOMOIIBIO COCTaBJICHUS YPABHEHMS MJIU CUCTEMBI YPaBHEHMM, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4y MOJyYEHHBIH PE3ysbTarT.

IIpyuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB AJIs CPAaBHEHMS, OLICHKH; pEIIaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M WX CHCTEMBI; JaBaTh TIpa(UUecKyr0 HIUTIOCTPALHUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu

OmnepupoBath Ha 0a30BOM ypOBHE (DYHKIMOHAJIbHBIE TOHATHA M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYCHHs); OIpPENeNATh 3HAaueHHEe (DYHKIUM [0 3HAYCHUIO apryMEHTa;

ONpEeIeNsATh CBOMCTBA (PyHKIMHU 11O €€ rpaduKy.
k

-
X
ONMKCHIBATh CBOMCTBA YHCIOBOM GyHKIMU 10 e€ rpaduky (Ipu HEOOXOTUMOCTH C
HaIPaBJISIONIEH TTOMOIIBIO).

Crpouth rpaduku dJaeMEHTApHBIX (YHKIWA BHOA , y = X2 y = X, y=+x ,y=



9 KVIACC

Yucna u éviuucnenun

CpaBHUBATh U YIOPSAA0OYMBATh pallMOHATIbHBIE U UPPALIOHAIBHBIE YHUCIIA.

BeinonHaTe apudgmernueckue IEHCTBUS C pPallMOHAJIBHBIMM YMCIaMH, COYETasl YCTHbBIE U
IIMCbMEHHBIE IPUEMBI, BBIITOJIHATH BRIYUCIICHUS ¢ UPPALIMOHATIBbHBIMU YHCIIAMM.

Haxonurte 3HaueHMs CTEIEHEN C LENBIMU I0KA3aTENIsIMU U KOPHEH; BBIYMCIIATH 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyryiATh JEWCTBUTENIbHBIE YHCIIA, BBINOIHATH MPUKUIKY pE3yJabTaTa BbIYHUCICHUH,
OLIEHKY YHCIIOBBIX BBIPAKEHHUM.

Ypasnenus u nepasencmea

Pemats MHENHBIE U KBaIPATHBIC YPAaBHEHUS, YPABHEHUS, CBOJAIIMECS K HUM, IIPOCTEHILINE
IpOOHO-pAIMOHATIEHBIC YPABHECHUSI.

Pemate mpocreiimme CUCTEMBI BYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU W
CHCTEMBI JIByX YpaBHEHHH, B KOTOPBIX OJHO YpaBHEHHUE HE SABISAETCS JUHEHHBIM (110 BU3YalbHOU
orope).

Pemate mpocreiiimme TEKCTOBBIE 3a7aydl  alreOpandeckuM CHocoOOM ¢  TMOMOIIBIO
COCTABJICHMsI YPABHEHHUSI MJIM CUCTEMBI IByX YPAaBHEHU C IByMs IEPEMEHHBIMHU.

[IpoBoanTh mpocTelne UCCAeqO0BaHUs YPABHEHUN M CHCTEM YpaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM rpaduuecKuxX NpeAcTaBiIeHni (ycTaHaBINBATh, UMEET JIM YPaBHEHUE WIH CHCTEMa
YpaBHEHMH pELICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEHHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; W300paXkaTb peElICHHE
HEPAaBEHCTB HA YMCIIOBOW MPSAMOM, 3alMCHIBATh PEIICHUE C IIOMOIIBI CUMBOJIOB.

Pemate cucTremMbl JMHEMHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOLIME
KBaJ[paTHOE HEPAaBEHCTBO; M300pakaTh PELICHUWE CHUCTEMbl HEpaBEHCTB Ha YMCIOBOM MHpPAMOIA,
3aIIUCBIBATH PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a4a4.

Dynxkyuu

PacnioznaBaTh pyHKIMHU M3y4eHHBIX BUA0B. Il0Ka3bIBaTh CXEMATHUECKU PACIIOIOXKEHHUE Ha

KOOPAMHATHO# ITOCKOCTH TpaduKoB GyHKIM Buga: y = kx, y = kx + b, , y = ax* + bx +¢, y=x", y

k o o o
= \/}, y= ; B 3aBUCHMMOCTHU OT 3HAYCHUH KO3(1)(1)I/IIII/I€HTOB; OIINChIBATh CBOMCTBA Ci)yHKHI/II/I

Ctpoute ¥ H300pakaTh CXeMaTHYECKH TIpauKu KBaJpaTUUHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (PYHKIMH 1O UX TpaduKam.

PacoznaBath  KBaapaTMuHyr0 (QyHKOMIO 1O  QopMmyie, TPUBOAUTH IMPHUMEPHI
KBAJIPaTUYHBIX (YHKLUHN U3 pealbHON KU3HU, QU3UKH, FEOMETPHUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

PacnioznaBaTh apu(METHUECKYI0O M T€OMETPUUYECKYIO MPOTrPECCHU NPU Pa3HbIX CIIOCO0ax
3a/1aHusl.

BbINOMHATS BBIUMCIEHUS C KCIOIB30BAaHHEM (OpPMYN n-ro uieHa apupMeTHUYEeCKO u
TEOMETPUYECKON TMPOTrpeccuid, CYMMBI TE€PBBIX 71 UICHOB (C OMOpOH Ha CHPaBOYHYIO
nHbOpMaIIHIO).

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMU NIOCIEA0BATEIBHOCTIMHU, B TOM UUCIIE 3aJla4l U3
peasIbHOM KM3HHU (C UCIOIB30BAHUEM KaJIbKYISATOPa, IU(POBBIX TEXHOIOTUI).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHN S ITPUMEPHOM

PABOYEM ITPOT'PAMMBI KYPCA «'EOMETPH SI»

(ITO TOJAM OBYYEHUN )

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUS
JOJDKHO 00ECTIEYMBATh JOCTIKEHHE CIICAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

7 KJIACC
Pacno3HaBaTh M3y4deHHBbIE TE€OMETpUYECKHE (UIYpbl, ONpPENeNsTh WX B3aUMHOE
pacrnonoxeHue, u300paxkaTb reoMeTpudeckue (GUrypbl; BHIIOIHATh YEPTEXKHU 110 YCIOBUIO 3aaUu.



M3MepAaTh JIMHEHBbIE W YIJIOBbIE BEIWMYMHBI. PemaTh 3aauv Ha BBIYMCICHHE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Henats rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYHUH MPEAMETOB B PEATIbHOM >KU3HH,
pa3mMepoB MPUPOIHBIX 00BEKTOB. PaznuyaTh pazmepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUUUHBI.

CrpouTh 4epTeXu K IeOMETPUYECKUM 3ajadyaM (C MCHOIb30BAaHHUEM CMBICIIOBOM OMOPBI:
HaBOJIAIIME BOTIPOCHI H/WIIN aJropuTMa y4eOHBIX JEHCTBUMN).

[lonb30BaThCs NpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BaTh IMPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUN 33]1a4.

[TpoBOIUTE 10KA3aTENBCTBA HECIOKHBIX T€OMETPHUUECKUX TEOPEM.

[Tonb30BaThCsl TPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEIHaHbl, IPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYrOJbHUKA, B PELICHUU
reoOMeTPpUYECKUX 3a1a4 (C UCIIOIB30BAHUEM 3PUTETHHOM HATJISTHOCTU W/WIIH BepOaIbHOM OMOopHI).

Onpenensats mapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE O0pa3yeT ¢ HUMU
cekymas. OnpenensaTe MapauieTbHOCTh MPSMBIX C TMOMOIIBI0O PABEHCTBA PACCTOSHUN OT TOYEK
OJTHOM MPSIMOM A0 TOYEK APYTrOW MPSIMOM.

Pemrate 3amaun Ha kieTyaToit Oymare.

[TpoBOAWTE BBIYUCICHUS W HAXOAUTh YHWCIOBHIE M OYKBCHHBIE 3HAYCHHS YIJIOB B
FEOMETPUYECKHUX 3a7a4ax ¢ UCHOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U MHOIOYT OJIbHUKOB,
CBOMCTB YIJI0B, 00pa30BaHHBIX NP MEPECEUCHNUH IBYX MapasUIeTbHBIX MPSMBIX CEKylIe. Pemars
MPaKTUYECKHE 3a7a4l Ha HaXOXKJECHUE YIJIO0B.

NmeTs npeacTaBiieHUE O MOHITUE TEOMETPUUECKOT0 MECTA TOUYEK.

@opMyJIUPOBATh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPA OKPYKHOCTH,
MOJIb30BAaThCA UX CBOMCTBAMU. ¥YMETh NPUMEHATH 3TH CBOMCTBA MPHU PEIICHUH 3a7a4.

OpueHTHpPOBATHCSA B TMOHATHUSAX: OMMCAHHASsI OKOJIO TPEYroJIbHUKA OKPYKHOCTb, LIEHTP
OIMUCAaHHOW OKpY:KHOCTH. OnepupoBath Ha 0a30BOM ypoBHE (aKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIBbHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIECHIUKYJIISPbI
K CTOPOHAM TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTHpOBAaTbCSI B TOHSATHUAX W ONEPUPOBATh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY)KHOCTH, T€OpeMa O MEPICHAUKYISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEAEHHOIO K TOYKE
KacaHwus.

Nmets mpencraBieHue O NPOCTEUIIMX T€OMETPUUYECKHX HEPABEHCTB, MX MPAKTHYECKOM
CMBICIIC.

[TIpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MMOCTPOEHUS C MOMOILBIO LIUPKYJISI U JIMHEHKH.

8 KJIACC

Pacnio3zHaBaTh OCHOBHEBIC BHUJbBI LIeTI)IpéXYTOJ'IBHI/IKOB, HUX DJIEMCHTHBI, II0JIB30BAaTbCA HX
CBOMCTBAMH IPH PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBaTHCS B MOHSATHUU — TOYKU MEPECEUCHUsT MEeUaH TPEYroJbHUKA (LIEHTpa Macc)
B pEIlIeHUH 3a/ad.

Brnangers noHsTHEM CpeaHEN JUMHUU TPEYrOJbHUKA W TpaleluH, NIPUMEHATh UX CBOMCTBA
TIPH PEIICHUU TIPOCTEHINTUX TeOMeTpHUecKnX 3anad. MiMets mpeacraBierune o Teopeme Daneca u
TEOpeMe O MPONOPIMOHANBHBIX OTpPe3Kax, MPUMEHATh UX JUIs pelIeHHUs MPaKTHUYEeCKUX 3aaay (c
OIOPOil Ha 3PUTENIbHYIO HATJISITHOCTH).

[TpuMeHsTh TpU3HAKU MOA00US TPEYTOIBHUKOB B PEIICHUN HECIOKHBIX T€OMETPUUYECKUX
3azad4.

[Tons3oBaThest Teopemoi Iludaropa s pemieHHs] TEOMETPUYCCKUX W TPAKTHIECKUX
3a/ad.

Bnagers mOHATHSIMU CHHYCa, KOCHHYCa M TaHTEHCa OCTPOTO yIjia MNPSIMOYTOJIBHOTO
TpeyronbHuKa. [lonb30BaTbes 3THMH NOHATHUSAMHU [JIs pEIIEHHUs NPAKTHUYECKUX 3aaad (IIpu
HEOOXOJMIMOCTH C OIOPOI HA aNTOPUTM TIPABHUIIA).

Beraucnate  (pa3nuuHbIME - crioco0aMu) (C  OMOpPOM Ha CHpaBOYHYH HWH(MOPMAIUIO)
IUIOMIA/Ib TPEYTONbHUKA M IUIOMAAM MHOTOYTOJNbHBIX (Uryp (monb3ysich, TIe HEOOXOIUMO,
KalbKyISATOpOoM). [I[puMeHSITh MONMy4YeHHbIE YMEHHUS B IPAKTHUECKUX 3aa9ax.

BJ'I&I[CTI) MOHATHUAMU BHHCAHHOI'O W HOCHTPAJIBHOI'O YIja, HCIOJIb30BaTh TCOPEMBI O



BIIMCAHHBIX YIJIaX, yIiaX MEeXIy XopAaMH (CeKyLUIMMH) U yIiie MEeXIy KacaTeIbHOW U XOpJou
IIPU PELIEHUHU MPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

Brnaners NMOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHSTH CBOWCTBA OINMCAHHOIO
YeThIPEXYroJbHUKA [IPU PEILICHNUU POCTEUIINX 3aa4.

[IpyuMeHATh NOTy4YEHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTU4YECKHE MOJAETH IS
3a/1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHUEM MO00US U
TPUTOHOMETPHUH (MTOJIB3YSICh, TJIe HEOOXOAMMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKUE (DYHKIUM OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIbIO
pa3iMyHble  BJIEMEHThl  NPSMOYTOJIBHOTO  TPEyrojibHUKA  («pelieHHe  MpsSMOYTOJbHBIX
TpeyroabHUKOB»). HaxomuTh (C MOMOIIBIO KaJbKyJIATOpa) IUIMHBI M YIVIBI JUIsl HETaOIHYHBIX
3HAYCHUM.

[Tonp30BaThes (hopMylnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKJIECTBOM
JUIL HAaXOXJAEHUS COOTHOLICHUH MEXIY TPUTOHOMETPUYECKMMHU BEJIMYMHAMHU (C ONOpOH Ha
CIPaBOYHYIO HHPOPMALIUIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HaXOXACHWS Pa3JIMYHBIX JIEMEHTOB
TPEYroJIbHUKA («pEIICHWE TPEYroJbHUKOBY»), NPUMEHATh HX MPHU PEUIEHUH MPOCTEUIINX
TE€OMETPUYECKUX 3a1a4.

Bnaners nonstusiMu npeodpazoBaHus MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBaTecs CBOWCTBaAMH MOA00US MPOU3BOIBHBIX (UTYP, YMETh BBIYMCIATH UIMHBI U
HaXOIUTh YIIbI y MOAOOHBIX GUryp (Mo anroputMmy y4eOHBIX AeicTBuii). [IpumeHsTh CBOHCTBA
nogo0usi B TPAKTUYECKUX 3aJadax. YMETb TNPUBOIUTH MPUMEPHl MOAOOHBIX (QuTyp B
OKPY’KaIoIlleM MUDE.

[Tonb3oBaThess TeopeMaMu (IO BHU3YaJlbHOW OMOpE) O MPOM3BEIEHUHM OTPE3KOB XOpA, O
IIPOU3BEJCHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMM, IOHMMATh WX TE€OMETPUYECKUH U (U3NYECKUH CMBbICIH,
IPUMEHATh MX B PEIICHUHM TEOMETPUUECKHX U (QU3MYecKux 3anad. lIpuMeHsATh ckajsipHOe
IIPOU3BENIEHUE BEKTOPOB JIsl HAXOXKJICHUS AJIMH U YIJIOB.

Ilomb30BaTbCsd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B pELICHUU
F€OMETPUYECKHUX U NPAKTUYECKUX 3a/]1a4.

Bnanerp MOHATHAMM NPaBUIBHOTO MHOI'OYI'OJIBHHKA, JUIMHBI OKPY)KHOCTH, IUIMHBI JTYT'H
OKPYKHOCTHU U PaJiaHHOM Mepbl yIia, yMETb BBIYUCIIATH IUIOMIAb KpYyra U ero yactei (c onopou
Ha CIIpaBOYHYI0 HH(popMaIHio). [IpuMeHsTh MoaydeHHbIe YMEHUS B IPAKTHUECKUX 3a]auax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUM (UTYp, NMPUMEHATh IBMXKEHUS IJIOCKOCTH B
MIPOCTEUIINX CIIydasiX.

IIpuMeHATH NOTyYEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTh MATEMAaTU4YECKHUE MOACIH UL
3aJ1a4 peasbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM MOJ00UsS U
TPUTOHOMETPUYECKUX QYHKIHUH (OIB3YsCh, IJI€ HEOOXOAUMO, KAJIBKYIATOPOM ).

[IJTAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATHI OCBOEHHWS [TPUMEPHON

PABOYEN ITPOT'PAMMBI KYPCA «BEPOSITHOCTb M CTATUCTUKA (ITO TOJJAM

OBYYEHU )

[IpenmeTHbIe pe3ynabTaThl OCBOCHUSI Kypca «BeposTHOCTh M CTaTHCTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOUIUMHA YMEHUSIMH.

7 KJIIACC

YuraTe WHPOpPMAIMIO, MPEACTABICHHYIO B TaOluIaXx, Ha JAMarpaMMmax; MpeACTaBISATh
JTaHHBIE B BHJE TAONMUI, CTPOUTH TUATPAMMBI (CTOIOMKOBBIC (CTOJIOYATBIC) U KPYroBBIC) IO
MacCUBaM 3HAYCHHH (C MCIIONB30BAHUEM 3PUTEIBHON HATIISAHOCTH W/ UIU BEpOATBHON OTOPHI).

OnucbiBaTh M HHTEPNPETHUPOBATH peajbHbIC YWCIOBBIE JIaHHBIE, IPEJICTABICHHBIE B
TabIMIax, Ha JUarpaMMax, rpadukax.

OpueHTUpOBaThCS B TMOHATUSAX M OINEPUPOBATH MMH Ha 0a30BOM YpPOBHE: cpenHee
apudmernyeckoe, Meriana, HauOOJIbIIIEe M HAUMEHBIIICEe 3HAUYCHUS, pa3Max.



Hwmetrs mpeacraBieHuE O CIydalHOM W3MEHYMBOCTHM Ha MpuUMepax IeH, (U3UYECKUX
BEJIMYUH, AHTPOIIOMETPUYECKHUX JaHHBIX; MMETb MPEACTABICHHE O  CTATUCTHYECKOM
YCTOMYUBOCTH.

8 KVIACC

W3Bnekat u mpeoOpa3oBbiBaTh WHGOpPMAIMIO, MPEACTABIECHHYI0O B BHAE TaOJMIL,
Irarpamm, TpaduKoB; MPEACTABIAThH JaHHBIE B BUIE TA0NUIl, AUarpaMm, rpadruKoB.

OnucelBaTh IIOCIE COBMECTHOIO aHalu3a JAaHHBIE C IIOMOIIBKO CTATUCTUYCCKUX
MOKa3aTelie: CpeIHUX 3HAYeHWM M Mep pacceuBaHus (pa3max, JUCIIEPCHST U CTaHIAPTHOE
OTKJIOHEHUE).

Haxoaute dYacTOThl 4YHMCIOBBIX 3HAYEHHWH W YaCTOTHI COOBITHI, B TOM 4HCJIE IO
pe3ynbTaTaM HM3MepeHUil M HaOmoJeHuil (C UCHOJIb30BAaHUEM 3PUTENBHON HATISAHOCTH W/UIU
BepOaTBLHOM OTOPHI).

Haxoautb BeposITHOCTH ciTydyallHBIX COOBITUIN B OIBITAaX, 3Hasl BEPOSATHOCTU AJIEMEHTAPHBIX
COOBITHH, B TOM 4YHCJIE€ B ONBITAX C PAaBHOBO3MO)KHBIMU JJIEMEHTAPHBIMH COOBITHUSAMH (C
WCTIONB30BAaHUEM 3PUTEIHHON HATTISTHOCTH W/UIIK BepOaTbHON OMOPHI).

Hmerp mpencraBieHue O Tpa@UUECKHUX MOJAECISIX: JIEPEBO CIYYaifHOIO 3KCIIEPUMEHTA,
JrarpamMmsl Dilniepa, yiciaoBast npsimasi.

OHepI/IpOBaTI) MOHATHAMHA Ha 0a30BOM YPOBHE: MHOXECTBO, IMOAMHOKECTBO, BBIITOJIHATH
orepalry HaJl MHOXECTBaMH: 00beMHEHNE, NIepeceyeHue, JONOTHEHHE; MEPEUUCIIATh STIEMEHTHI
MHOKECTB; IPUMEHSTh CBOHCTBA MHOXKECTB (C MCIOIH30BAaHUEM BU3YaILHOUN OMOPHI).

Nmets npepcraBieHne o rpaduuaeckoM IpeICTABICHUE MHOXKECTB M CBS3CH MEXITy HUMH
IUTS OTIMCAHMS TPOIECCOB M SIBICHUH, B TOM YHCJE TPH PEIICHUH 3a/1a4 U3 JIPYTUX Y4eOHBIX
MIPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekate © mpeoOpa3oBbIBaTh HMH(POpPMAILIMIO, TPEACTABICHHYI0O B  Pa3JIMYHBIX
WUCTOYHUKAX B BHJE TaOnuil, AuarpaMmm, rpadukoB; MpeACTaBIATh JaHHbIE B BHUAE TaOJMIL,
arpamm, rpaQuKoB.

Pemrate mpocteiiliue 3amaud  OpraHU30BaHHBIM TMEPEOOPOM BapHAHTOB, a TaKXKe C
WCTIONTb30BAaHNEM KOMOWHATOPHBIX MPABUI H METOJIOB.

Nmerp mpeactaBiieHre 00 OMHUCATENBHBIX XapaKTEPUCTHKAX I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE€ CpEeIHUE 3HAYCHUS U MEPbI pacCEeUBaHUsI.

HaxoauTte 4acToThl 3HaU€HUI U YaCTOTHI COOBITHS, B TOM UYHUCIIE TONB3YSICh PE3yIbTaTaMH
MIPOBEIEHHBIX M3MEPEHUN U HAOTIOCHU (C OMTOPOI Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Haxonuthe BEpOSTHOCTH CIy4allHBIX COOBITHII B W3YYCHHBIX OINBITaX, B TOM YHCIE B
OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSIX HCIBITAHUN JI0 MEPBOrO
ycrexa, B Cepusix UCIbITaHui bepHymu.

Nmetp npeacTaBiaeHue o c1ydyalHOW BETUYUHE U O Paclpee]ICHUN BEPOSITHOCTEN.

Nmetp mpencraBiieHne O 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTU B
CJIy4aiiHOI U3MEHUMBOCTH U O POJIM 3aKOHA OONBIINX YHUCENT B IPUPOAE U OOLIECTBE.

3HaHUS, YMEHHS U HaBBIKM Y4YallUXCsSl 110 MAaTEMAaTUKE OLEHMBAIOTCS [0 pe3yIbTaTaM
YCTHOTO OTIPOCa, TEKYLIUX U UTOTOBBIX MUCHbMEHHBIX paboT, TECTOB.

IInceMenHas npoBepKa 3HaHUN, YMEHUI U HABBIKOB.

B ocHOBE MJaHHOrO OLICHMBAHMS JIeXKAaT CIELYIOIIME II0KA3aTelu: IPaBUIBHOCTD
BBINOJIHEHUS U 00bEM BBIIOJHEHHOT' O 3a/1aHUs.

Knaccugukanus omnbok U HEJOUETOB, BIUSIONIMX HA CHKEHHE OLIEHKU.

Omuoxu:
- HE3HAHWE WM HENPaBHJIbHOE IPUMEHEHUE CBOMCTB, INPABHJI, AJITOPUTMOB, CYIIECTBYIOIIHUX
3aBUCHUMOCTEH, JIeKAIUX B OCHOBE BBINOJHCHUSA 3aJaHHUA WIM MCIOJNB3YEMBIX B XOAE €ro
BBIIIOJTHEHMS,

- HENIPAaBWIbHBIN BHIOODP IENCTBUM, ONEpaLINi;



- HEBEpHBIC BBIUMCICHUS B Ciydae, KOrja Ielb 3aJaHus - MPOBEpPKa BBIYUCIUTEIHHBIX
YMEHU U HaBBIKOB;

- IIPOIYCK YaCTM MATEMAaTHUYECKUX BBIKIAJOK, JECHUCTBUM, OIlEpalni, CYIIECTBEHHO
BIIUSIIONINX HA TIOJYYCHHUE MPABUIIBHOTO OTBETA;

- HECOOTBETCTBHE IOSCHUTEIBHOIO TEKCTa, OTBETa 3aJaHus, HAUMCHOBAHUS BEIUYUH
BBITIOJIHCHHBIM JICHCTBUSAM M ITOJTYYEHHBIM PE3yJIbTaTaM;

- HECOOTBETCTBHE BBHIMOTHEHHBIX U3MEPEHHI U I€OMETPUYECKUX MOCTPOSHUH 3aJaHHBIM
napamerpam.

Henouersr:

- HETIPaBWJIbHOE CITUChIBAaHUE JAHHBIX (YHCEN, 3HAKOB, 0003HAYCHUH, BEITMYHH);

- OmHUOKM B 3aMUCAX MAaTeMaTHUYECKHMX TEPMUHOB, CHMBOJIOB TIpU OQPOPMICHUU
MaTEMaTHYECKUX BBIKIIAJIOK;

- OTCYTCTBHE OTBETA K 3aJ]JaHHIO WJIM OIIUOKHU B 3aITHCH OTBETA.

BrruncianurenbHble HABBIKH

«5» — 0€e3 oImunooK;

«4» - 1-2 ommbOka u 1-2 Hemouera;

«3» - 3-4 ommOku u 1-2 Hegouera;

«2» - 5 u Oonee OMMOOK.

3amaun

«5» - 0€e3 OIINOOK;

«4» - 1-2 ommoOKwu;

«3» - 1-2 ommOku u 3-4 Hegouera;

«2» - 3 u Oonee OMIMOOK.

KomOunupoBanHas pabora:

«5» — 0€e3 oIIHOOK;

«4» - 1-2 ommbku u 1-2 HenoyeTa, MPH TOM OIMIMOKHU HE JOJKHO OBITH B 3a/1a4€;

«3» - 3-4 ommOku u 3-4 Hegouera;

«2» - 5 u 6onee ommOOK.

OrnenuBanue pabOTHI IO 00bEMY U MTPABUIILHOCTH BBITIOJIHEHUS:

«5» - ydamuiicsi BRITOTHII 4 3aaanus (10 3aAaHui ¢ *);

«4y - ydamuics BBITIOTHWI 3a7ady M | 3aqaHWe W3 OCTANBHBIX MPEIONKEHHBIX, JIHOO
nomytieHo 1 - 3 ommoOkw;

«3» - ydJamuiicsi BBITTOJIHWI 3aady W TMPUCTYNHI K BBIMOJIHEHUIO KaKOro-Jiubo ere
3a/laHus WU €CTIU €CTh MOJIOKUTENbHAsI TUHAMUKA 110 CPABHEHUIO C MPEAbIAYIeil KOHTPOIbHOU
paboToii, 1100 JomyIIeHo 4 - 6 omuooK;

«2» - pomymieHo 7 u 6onee ourmooK.

[Ipu orenke paboT, BKIIOYAIOIIMX B CeOsl pellieHHuEe BBIPAKCHUNM HA TOPSIOK JCHCTBUI:
CUHMTACTCSI OMTMOKON HEMPaBWJILHO BHIOPAHHBIN MOPSJIOK JIEHCTBHM, HETPABWIBHO BBITIOJIHEHHOE
apudmernyeckoe IeHCTBUE:

«5» - 0e3 omuooK;

«4y» - 1-2 ommOKa;

«3» - 3 omnoKu;

«2» - 4 u 6onee OmMOOK.

ITpu OlleHKe  paboT, BKJIIOUYAIOLIIUX B cels pelieHue YPaBHEHHUI:
CUMTACTCS OMMOKON HEBEPHBIM XOJ PEIICHUS, HEMPABWILHO BHITIOJTHEHHOE JIEHCTBUE, a TaKKe,
€CIIM HE BBITTOJIHEHA TIPOBEpPKa:

«5» — 0€e3 oIIN0OK;

«4» - 1-2 ommoOKa;

«3» - 3 ommokKw;

«2» - 4 u Gonee OMMOOK.

[Tpu OIICHKE 3aaHuM, CBSI3aHHBIX c r€OMETPUIECKUM MaTepHaIOM:
CUMTAETCs OIIMOKOM, €ciaM Y4YEeHHUK HEBEPHO IMOCTPOMJI TeOMETpPUYEcCKylo (urypy, eciu He
coOiro1an pa3Mepbl, HEBEPHO IEpPEeBEN OJHU CIUHUIBI W3MEpPEHHS B JAPYTHe, €Cld He yMeeT
WCIIOIb30BATh YEPTEIKHBIN HHCTPYMEHT JIJISl H3MEPCHHS W TIOCTPOCHHSI TEOMETPHUECKHUX (QUTYD:



«5» — 0€e3 oInooK;

«4» - 1-2 ommbkKa;

«3» - 3 ommokKwy;

«2» - 4 u Gonee OMIMOOK.

[Ipumeyanue: 3a TpaMMaTHYeCKHE OIIMOKH, JOMNyIIeHHbIE B padoTe, OIEHKa II0
MaTEMAaTHKE HE CHIDKACTCHL.

Y CTHBIN OTBET:

B ocHOBY oOlleHMBaHHS YCTHOTO OTBETA YYalIUXCs IMOJIOKEHBI CIEAYIONIHE TOKA3aTeIu:
MPaBUILHOCTh, 000OCHOBAHHOCTh, CAMOCTOSITENIBHOCTD, MTOJIHOTA.

Ommokw:

- HEMIPaBWJIbHBIM OTBET HA MMOCTABJIEHHBIN BOMPOC;

- HEyMEHHE OTBETHUTh Ha MOCTABJICHHBIN BOMPOC WU BBIMOJHUTH 3aJaHUE O€3 MOMOIIH
YUUTEIS,

- P MPABUJIHHOM BBHITIOJTHCHHH 33JIaHUSI HEYMEHHUE 1aTh COOTBETCTBYIOIINE O0BICHEHHUS.

Henouertsr:

- HETOYHBII WJIM HETIONIHBIM OTBET Ha MOCTABIEHHBII BOIIPOC;

- TpH TPaBUILHOM OTBETC HEYMEHHE CAMOCTOSTEIBHO W TIOTHO OOOCHOBaTh U
MIPOWJLTIOCTPUPOBATH €T0;

- HEYMCHHE TOYHO c(hOPMYITHPOBATH OTBET PEIICHHOMN 3aJ1a4H;

- MEJUICHHBI TEeMIl BBIMOTHEHHS] 3a/laHusl, HE SBJIIOMUNCA WHIUBUIYaTbHOM
0COOEHHOCTBIO IIKOJIbHHUKA;

-HETIPaBWIHHOE TIPOM3HOIICHUE MATEMATHICCKUX TEPMHHOB.

OrneHuBaHne YCTHOTO OTBETA:

«5» — ydeHuK OOHaApYy>KMBAaeT OCO3HAHHOE YCBOCHHE M3YYEHHOrO yd4eOHOro Marepuana u
YMEET UM CaMOCTOSITETILHO MOJIb30BAaThCS;

- IPOU3BOUT BBIYUCIICHUS IPABIILHO U JJOCTATOYHO OBICTPO;

- YMEeT CaMOCTOSTEIBHO PEIINTh 3a7ady (COCTaBUTH ILIaH, PEHINTh, OOBSICHUTH XOJI
pemieHust ¥ TOYHO ChOPMYIIMPOBATH OTBET Ha BOIPOC 33/1a4N);

-TIPAaBWJIBHO BBHITIONTHSET NMPAKTHUECKHUE 3aIaHuS.

«4» OTBET Y4YEHHKa B OCHOBHOM COOTBETCTBYET TpPEeOOBaHHUSM, YCTAHOBJIICHHBIM IS
OLICHKH «5» HO JOIYCKaeT OTJENIbHbIE HETOYHOCTH B (POPMYIUPOBKAX; HE BCET/a HCIIOIB3yeT
paroHaIbHBIC MMPUEMBbl BBIMUCICHUH. [Ipy 3TOM YYEHHK JIETKO HCIPABIISACT 3TH HEIOYETHI CaM
MIPU yKa3aHUM HA HUX YUUTEIIEM.

«3» - yUEHUK TOKa3bIBa€T OCO3HAHHOE YCBOEHHE OoJiee TOJIOBHUHBI M3YYEHHBIX BOMPOCOB,
JIOMYCKAET OMIMOKH B BBIYMCICHUSIX U PEIICHUH 3a7a4, HO UCTIPABISET UX C MOMOIIBIO0 YUUTEISL.

«2» — y4eHUK OOHapyXMBaeT He3HaHue OOJbIIeH YacTh MPOrpaMMHOIO MaTepuaia, He
COpaBJSIETCS € pEIICHHEeM 3aJad W BBIUUCICHUSAMH JJak€ C TIOMOIIBI0  yIUTEIIS.
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12022 | ncna;) ss.ru/p/matematik
11.10 a#program-5-
12022, Klass,
Mpusiakn zeocts wa 2,5, 10,3, | 5 0 [12.10 | @opmymuposats, onpeencHns genuTenst | YorHeii _onpoc; | hitps:/resh.edu.ru
' ;2022 | 1 KpaTHOTO, HASHIBATE NEMUTCMM KL MO MEHHF /subject/archived/,
18.10 | kpaTsbIc uncna; pacnosnasats IpocThic W | KOHTpOR; | 12/5/
2022 | cocrasibie nena; opwymaposars i | Kowtponpnas
NpHMEHATS, NPH3HAKM fiemimocT Ha 2, 3 | paGora;
3. 9, 10; mpumeraTe anroputy, Camoonerika ¢
DA3IOKEHHs UHCIIA Ha IPOCTBIC HCTIONB30BAHUEM
MHOKHTEIH; HAXONHTE OCTATKH OT) «OueHouHOro
JeNICHNUS 1 HETIOHOE YACTHOE, scTay;;
T G| 1910 | Gamesmars powncaome n g | Tervenat | Bipsresh odu s
R 2022 | CTemCHH, YHTATE, CTETICHH, MCTIONE30BATS | KOHTPOIIE u,ject/lesson/7719
20.10 | TepMHHOJOTHIO (OCHOBAHHE, TIOKA3ATEIb), /start/316201/
.2022' | BLIYMCIIATE 3HAUEHNS CTENIEHEH;
HuCIOBbE  BHpAAEHHS;  TIOPFAOK 0 |0 |2L.10 |Bomomnsts apudmernucckue aciictsus ¢ | Camoouenxa ci | hitps:resh.edu.ru/s
reneTp 12022 HATypaJIbHbIMU YU CJIAMU, BBIYUCIIATH, HMCII0JIb30BAHUEM! ,Ject/lesson/7719




1.16 | Peuenue TEKCTOBBIX 3amaq
Ha Bce apr(METHYECKHE JIeHCTBUS,
Ha JIBIDKEHHE U OKYIIKH

<

Uroro no paszgeny:

Pa3nen 2. Harnsauas reoMeTpus. JIuHU

U Ha IVIOCKOCTHU

2.1. | Touxa, npsimas, OTPE30K, JIy4.

L

..............................................

...................




2.2.

Jlomanas.

<

...................

2.3.

N3mepenue JUTUHBI OTpe3Ka,
METPUYECKHE EIUHUIBI H3MEPEHHS
JUIUHBI.




2.4.

OKpYKHOCTb ¥ KPYT.

e

==
L= 1

r




[IpakTuueckas padora «Iloctpoenue
y30pa U3 OKPYKHOCTEW».

Vroo.

<




27. | Mpmoll  oetpuit. mmoit wlqi |0 | 1611} | Pacmosmarate na ueprexax, pucynkax, | Vermwtii _ompocy | hitpsresh.edu.ru/s
A 2022 | onHCEEATE, MCMONE3YS TEpMMHOIOTHIO, 1 u,ject/lesson/7719
W300pWKATS C IOMOUIBIO HEPTERHBIX, /start/316201/
MHCTPYMEHTOB: TONKY, MPSMYIO, OTPE3OK,
JIyH, YTOIL, JIOMAHYIO, OKPYKHOCTE}
2.8. | Mawepere ymon. |4 |00 |1 |17.11 | Menonbsopate mmneiiky u tpancnioprup |G https:resh.edu.ru/s
.2022' | KaK MHCTPYMEHTEI JUIA IOCTpOeHMA ¥, | YeTHblid _ompocs; | u,ject/lesson/7719
2211 | m3Mepenms: w3MepsTh umiHy oT peska; | Ilpaxtnueckas | Ystart/316201/
2022 | penumity yruIa; CTROMTE OTPE3OK: pabora;
3a,AHHOI JUIMHEL, YTOII, 3a/1aHHOJ
BETMUMHBI; OTKIT/bIBATH IHPKYIICM,
DaBHBIC OTPE3KH, CTPOHTE OKDY/KHOCTH
3a,1aHHOTO pajuyca;
2.9. | Mpastieckas pabora «loctpoesme | ;o) |i; | 23.11 | Ilpaktiaeckas | https:resh.edu.ru/s




yrosylpaxtuccias paGora 12022 I/ICHOJIBSOBaTL JIMHEWKY U TPAaHCHOPTHP | pabora;: ubject/lesson/771:
«IToctpoenue yrios» T | fseiassssssssasssssasssssTazastazazasana - St e

Uroro no paszgeny: 12

Pa3nen 3. 06bikHOBeHHBIE Apoo6u

37
]
-

3.1. JpoOb.

Vg
L=

r

:ynop;moqI/IBaHHﬁ I[p06eI/I,.




3.2. | Hpasuibhbie 28.11: | Pacro3HaBaTh NCTHHHBIE U JIOKHBIE 'V CTHBI# onpoc;;
HeTIpaBUIIbHBIE POOH. - s e [ e ISR I L)
.2022, | BhICKA3BIBAHKS O JPOOSX, MPHBOINTE MuceMenmbtit |
29.11 | mpHMepbI M KOHTPIPHMEPEL, CTPOMTE KOHTPOIIB} https://resh.edu.ru
2022 | mcsanabans n orpuass L
BBICKa3bIBAHHIA;)
3.3. | Ocrosoe cxoficrso zpobn 3 0 |30.11' | Dopmynmposate, samchiBath G Mucevenned |
12022 | OMOmIBHO GYKB OCHOBHOE CBOHCTBO) KOHTOIIb| https://resh.edu.ru
02.12 | OGKIKHOBEHHOI IPOGH; HCTIOME30BATS /subject/12/5/,
.2022, | ‘ocHOBHOE CBOFCTBO Apo0M 1
coxpamenms 1podeii 1 NpHBeicHHsL
ApOGH K HOBOMY 3HAMEHATEIO;)
3.4. | Cpanere 0, |05.12 | Murats, u 3anmchiBaTh, CpaBHMBATE Camoomerka ¢
.2022 | ‘0ObIKHOBEHHBIC IpOOH, MpeTaraTs, | Mcnomssoanyem | hitps://resh.edu.ru
06.12! | oBocHoBbBaT, 1 obCyxaTE Clocodk | «Onenodnore | /subject/archived!
12022 | ynopsnioumBannus apodeit; mucTay; 12/5/
3.5. |Coomenme  u | 0 07.12 |} 2 https://www.yakla
O0OBIKHOBEHHBIX JIPOOEH. - i B e b bbb T ettt il 1|i==ssss==ss===f====5
.2022 | BemonmATh, apuMeTHIecKue AcicTBus ¢ | YCTHBI _onpoc | ss.rw/p/matematik
20.12, | OOBIKHOBEHHBIMHA APOOSAMH; IPUMEHATE | [THCHMEHHBIH, r@#p_r_qgr@m_ Ok
:2022' | cBojicTBa apudmernucckux AciicTsuii i | Kontpoms; | klass
pALMOHANM3ALIN BEIMUCIICHHIT KonTponbnasi
Eglﬁéh}i;i%L'ﬁ'ﬁﬁicﬁﬁi{y'}&'dﬁé}h;;n pabora;




Cmenragaas

S
lSJ_]_,

-
[ g

YMHOXEHHE

OOBIKHOBEHHBIX JApo0ei; B3aMMHO-

o0paTHbIe IPOOH.

L
L=z

___________________ -
'YCTHBIN 9_11199_0_4
'HI/ICLMeHH_b_IyI-
KOHTPOITb

.;I

Perienne  TeKCTOBBIX
JIeprKaIux Ipoou.

——————————————————————————————————




3.9.

OcCHOBHBIE 32 Ja4H Ha JPOOH.

[ i |

r

==, 1
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3.10

[Ipumenenue
MaTeMaTHYeCKHUX
MIPEIIOKEHUI

OykB  uIst

3alrCH

BBIPQKECHUHA U

£37
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Uroro no paszgeny:

48,

Pa3):[eﬂ 4. HarnsagHas reometpus. MHor

OyroJIbHUKH

4.1. | MuoroyronbHuku.

== 1
L=

'I/IHCTp}’MeHTOB U OT PYKH, MO,Z[GJIHpOBaTB:

4.2 UeThIpEXYroJbHUK, MPSIMOYTOJIbHIUK,

KBaJpar.

F=X

473 [Mpaktuueckas pabdora «I[loctpoenue
HPSIMOYTOJIbHUKA

CTOpPOHAMHU
Oymarey.

HEJIMHOBAHHOM

4.4. | TpeyronbHux.

== 1
L1

-

————————————————————




4.5.

[Tnomans u MEPUMETP
HPSIMOYTOJIbHUKA "
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJBHHUKOB,  €IMHUIBI
U3MEPEeHUs IUIOLIAMH.

1

(B =i}

r
L=z
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4.6.

[lepumeTp MHOTO YrOJIbHUKA.
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Uroro no pazgeny:

Paznen 5./ecarnunnie apo6u

5.1. Jlecsituanas 3amuch Qpooeid.

rRC
(B =¥
L]
L=z ]

.........................................

5.2. | CpaBHeHuE NECATHYHBIX TPOOEH.
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[
P
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lelietniut ¢ sceamtaminin poSait. | 14| 1y 0. | 07.03 | Bemonuste apudmernieckue IeHCTBIAC, | |
3023 | oo apoSmat: smomurrs, | Nermit _ormpocd | hitpsyjtesh.edur
24.03 S T OISy eI e fliCenEhHri /subject/12/5/,
.2023; | Beramcnenmity KOHTPONbS
TpumensTs cBoicTBA apupmernieckux. | KonTponbHas
AeficTauii st patoRa3aH patora;
BBIYHCIICHHUI;
OrnieppoBaTH IPOGHEIMH HCIAMH B
PEAIbHEIX KU3HEHHBIX CHTYAIIHAX;]
Oxpyracie CCATITHLX ApOGCi. | 6| () 0. |03.04 | [TpuMensTH PABHIO OKPYTIEHHUS, TecrmpoBamme;; |
12023/ | inecsiTnuHbIX APOGEt; https://resh.edu.ru
1004 /subject/archived/.
2023 12/5/,
Pomenne eweromtx - awwt 6|00 |11.04 | Pemarp rexcrosbic sanau, comepramme |5 | hups//www.yakla
’ :2023) | mpoOHEIE NAHHbIE, ¥ HA HAXOKICHNE, HI?.C.’{MF_I!%IP_IK' ss.ru/p/matematik
18.04 | MacTH 11€710T0 U IIENOro MO €10 YaCTH;, KOHTPOJIB, a#program-5-
:2023! | BEIBIATE MX CXOICTBA M PASIHUMS; Klass
M?EE‘EJ}EEQPETJ:SSQE R%H{?I}E&%%l}?ﬂ@f
TIOMOIIIBIO PUCYHKA, CXEMBL, TAGIHIIBL,
TlpuBoUTE, PasoHpaTs, OCHNBATY
pasHINLIC peler, samucy pereHii
TEKCTOBBIX 3ajiad;
9@11@92%@?&5@9?}1&1@5{ i@?ﬁ%@ﬂﬁ'
PEATBHBIX JKH3HEHHBIX CHTYAUMAX;:
Kpurraecku OleHHBATE TOTydCHHBIH,
PE3YIIBTAT, OCYIIECTBIATH CAMOKOHTPOIE,
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5.6. OCHOBHBIE 32 J1au¥l Ha JIpoOu.
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Hroro no pasgeny: 38

[ |

Paspen 6. HarnisgHas reomerpus. Testa u Gurypsl B npoCTpaHCTBE

1
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6.1. | MuororpanHuku. it .'O.
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N300pakeHre MHOTOTPaHHHUKOB.

...................

MOI[CJ'H/I MPOCTPAHCTBEHHLIX TCII.

_|
[ g

[IpsMoyronbHbIl  NapalIeIenuIe],

NG
(S




0. :2023; | oKpy)XatomeM Mupe pAMoyroneel, | Tlpaxtieckas | ss.ru/p/matematik
02.05 | mapanienenmez, Ky0, MHOrOrpanHHKH, | pabora; aftprogram-5-
:2023 | OUHCHIBATS, MCTIONK3YS TEPMHHONOTHIO, Klass
OUEHMBATE MHHEHHbIE Pa3Meph;
TpuBoanTL MpUMEPEI 00BEKTOB;
peAIBHOro MHpa, HMeIoX hOpMY,
MHOTOTPAHHIIKA, IPAMOYTOTBHOTO
napajenenmmnesa, Kyoa;
Wso0paxcate Ky0 Ha KieTsatoii Gymare;
Ucenenosats ceofictsa kyba,
HPSMOYTONLHOTO NapaenenuIesa,
MHOTOIDAHHHKOB, HCTIONb3Yst MOJICIIL
6.5. | Pasnéprin Ky6a Rt 0 0 |03.05 | Pacrosnasats u wso6paxats passéprin | [ncsMeHHEI:
TapajuiejienuIeaa. T o o mE==== SEsSssss=ssssssssssss=sS=ss==5TCoEoooomEomos iImEsssssss=s=smmoc
:2023: | Kyba n mapannenenmnena; KOHTpOMBY |
https://resh.edu.ru
/subject/archived/,
12/5/
6.6.. | Hpawneiccxan padora «Paméprea| i\ 0|l | 0405 | Pacniosapars Ha weprexax, pucymiax, 5 | lpakmaweokast |
| :2023; | oxpyXaromeM MUpe IPAMOYTONBHBIH | pabora;, hitps://resh.edu.ru
'napanneﬂennnez[, Kyo0, MHOI‘OFpaHHI/II(I/I /subject/12/5/:




6.7. |ObeéM ky0a, —mpivoyromshoro i |, 0 |05.05 |HaxoauTh H3MepEHUs, BEMHUCISATE KontponbHas,
R .2023 | nnomazs moBepXHOCTH; 00bEM Kyoa,| pabora; |
08.05, | pAMOYTOMbHOTO Mapatenenmena; https:/fresh.edu.ru
:2023 | MCCIEeI0BATS 3aBHCHMOCTE 00BEMA Ky0a, Isubject/12/5/
oT JUIHEL €ro pedpa, I
060CHOBBIBATE IHIIOTE3Y;
HaG/1101aT M POBOMTH, AHANIOTHHE
MEITy IOHATHAMH IO/ 1 00bEMa,
TIEPHMETpa M [UIOILA Ui IOBEPXHOCTIL;
Permrats 3a71aun U3 PeATBHOM KU3HM,
Uroro no paszgeny: 9
Paznen 7. Noeropenue u 06061menue
7.1 | Nomopane ocnomuny mowrnt w100 |1 |0 |09 Z@éi Eélﬁééﬁifiiéiéééﬁééﬁé Zééiéééi%éiéé; 5;5 __________________ @iﬁééi/?&%évivivi Zyiél%ié.

0000111eH1E 3HAHNI




pelleHus 38124 U3 APYTUX YUeOHbIX

MPEIMETOB;!

Wroro no pasupeny: 10
OBIIEE KOJIMYECTBO | 170

YACOB II1O ITPOI'PAMME




6 Ki1ace

Paznensl, TeMbl

Kom-Bo yacos

DnekTpoHHbIe (IUPPOBBIE) 00pa30BaTEIbLHBIE
pecypcesl

HOBTOpeHI/Ie Hu cucreMaru3sanusa

Marematuka - 6 xiacc - Poccuiickast

y4eOHOro Matepuasia Kypca 94 AJEKTpOHHAad mKoia (resh.edu.ru)
MaTeMaTHKH 5 Kiracca AKnacc (yaklass.ru)
Inasa 1 JlenuMOCTh HaTYpaJbHBIX Marematuka - 6 kiacc - Poccuiickas
qucen 17 AJEKTpOHHAad mKona (resh.edu.ru)
SAKnacc (yaklass.ru)
I'nasa 2 OOBIKHOBEHHBIE IPOOU MaremaTtuka - 6 kinacc - Poccuiickas
38 AJIeKTpOHHAs mikoja (resh.edu.ru)
AKnacc (yaklass.ru)
I'nasa 3 OTHOIIEHUS U TPONOPIIUHU Marematuka - 6 kiacc - Poccutickas
28 AJIeKTpOHHAs mikoja (resh.edu.ru)

SIKmacc (vaklass.ru)




Paznensl, TeMbl

Koin-Bo yacoB

DnekTpoHHbBIE (UPPOBLIC) 00pa30oBaTEILHBIE
pecypesl

[ 1asa 4 PanmmoHanbHEIE YHClia U
NEUCTBUA HAL HUMHU

69

Marematuka - 6 xiacc - Poccuiickast
yekTpoHHas 1mkoia (resh.edu.ru)
SIKnacc (vaklass.ru)

[ToBTOpEHME M cCCTEMATH3AITUS
y4eOHOro Marepuaia

9

SKnacc (vaklass.ru)

Htoro

170 gacoB
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