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I. HosicHUTEILHAS 3aIUCKA

[TOACHUTEJIBHA A 3AIINCKA

PaGouast mporpamma mo maremMaruke Juisi OOydaroluxcs € 3aJepKKOW MCUXUYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTrO 00IIEro 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@®enepalibHOIO  T'OCYJapCTBEHHOIO  OOpa30BaTENbHOIO  CTaHAapTa OCHOBHOIO  OOILEro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccun or 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctutiun Poccuiickoit @enepanmu 05.07.2021 r., per. Homep 64101) (manee —
OI'0OC 000), AganTupoBaHHON OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbI OCHOBHOTO OOILIEro
o0pa3zoBaHMs 00yUJaAIOMIMXCA C 3a/IepKKOi neuxudeckoro passutus (ganee — AOOIT OOO 3I1P),
Paboueit mnporpamMmbl OCHOBHOro ooOmiero oOpa3oBaHusi 1o npeamery «MaremaTtukay,
[TporpaMMbl BOCIIUTAHUS, C YIETOM PacCHpEeICHHBIX O KjaccaM MpOBepseMbIX TpeOOBaHUHN K
pe3yinbraTtaM OCBOCHHS AJanTHUPOBAHHONW OCHOBHOW 0Opa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO
obmrero oOpa3oBaHus OOYyYaIOIIMUXCS C 3aJCPKKOM TICUXMYECKOro pa3BUTUA. B paboueit
[IporpaMMe y4TeHbl U1eU U NoJ0KeHUs KoHIenum pa3BuTisl MaTeMaTH4eCKoro 00pa3oBaHus B

Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yuedHoro npeamera «MaremaTuka

VY4eOubiii npeamer «MaremaTuka» BXOAUT B IMpeAMETHYIO obnacth «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUMCIUTENBHOW KYIBTYpbl M JIOTHYECKOTO
MBILIEHHUS, (OPMUPOBAHUIO YMEHHS MOJb30BAThCS AJITOPUTMAMM, a TaKXKe HPUOOPETEHUIO
PAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B IOBCEIHEBHOM xku3HM oOyuatomuxcs c 3IIP.
Y4eOHbIi npeaMeT pa3BUBAECT MBILUIEHUE, IPOCTPAHCTBEHHOE BOOOpaKeHHE, PYHKINOHAIBHYIO
IPaMOTHOCTb, YMEHHUS BOCHPUHUMArh M KPUTHYECKH aHAIU3UPOBaTh MHGOOpMaIHIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hOpMax.

OOyueHnne Maremaruke Ja€T BO3MOKHOCTH pa3BuBaTh y oOyuwaroumuxcs ¢ 3[1P Tounyro,
paloHaJIbHYI0 U UH()OPMAaTUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOISIINE S3BIKOBBIE,
CHUMBOJINYECKHE, TpaduyecKre CpeicTBa s BBIPAKEHHS CYXACHUH M HaIIHOTO MX
IIPEJICTaBICHHUS.

HeoOxomumMbpIM KOMIIOHEHTOM O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBIISETCA
oOmiee 3HAKOMCTBO C METOAAMM IO3HAHUS JAEMCTBUTEIBHOCTH, MPEJICTABICHUE O NMpEAMETe U
METOoJIaX MareMaTuKy, UX OTIIMYUNA OT METOJIOB JPYIHX €CTECTBEHHBIX U T'YMaHUTApHBIX HAYK, 00

0COOCHHOCTSX NPUMCHCHUA MATCMATUKU U PCHICHUA HAYUYHBIX W IMPUKIAIHBIX 3a1a4. Taxum



00pa3zoM, MaTeMaTH4ecKoe 00pa30BaHWe BHOCUT CBOH BKJIaJ B (JOPMHUPOBAHUE OOIIEH KYIBTYPHI
YeJI0BEKa.

W3yueHnne MaTeMaTHKH TaKXe CIIOCOOCTBYET JCTETUYECKOMY BOCIHTAHHIO YeEJIOBEKa,
MIOHUMAHUIO  KpacoTbl M  M3ALIECTBA MATEMAaTHMYECKUX  PACCYKICHUH, BOCHPUITHIO
reoMeTpuyeckux GopM, YCBOCHHIO I CUMMETPHUH.

[Iporpamma oTpaxaer conepxkaHue oOydeHus npeamery «MaTemMaTuka» C y4eToM
0co0ObIX o0Opa3oBarenbHbIX MOTpeOHOCTEH oOyuatommxcst ¢ 3[IP. Osnagenue y4ueOHBIM
npeaMeroM «MatemaTruKa» NpeACTaBIseT ONPEICICHHYIO CIOKHOCTh M yyaniuxcs ¢ 3I1P. ¥V
oOyuaromuxcst ¢ 3[IP Haunbonee BbIpa)k€Hbl OTCTaBAaHUS B PA3BUTHH CIOBECHO-JIOTHMUYECKHX
(GopM MBIILIEHUS, T0O3TOMY a0CTPAKTHBIE U OTBJICUYEHHbIE KATETOPUU UM TPYIHOJIOCTYIHBL B
TOXX€ BpeMs IPH CIECHUATBHOM OO0Yy4YeHHH OOy4aromuecsi MOTYT BBINONHATH 3aJaHHs TI0
anroputMy. OHU BOCIPUHMMYHUBBI K IOMOIIM, MOTYT BBIIIOJHUTH IMEPEHOC HA AHATOTMYHOE
3aJJaHUEe yCBOEHHOro crmocoba perieHus. CHIKEHUE Pa3BUTHUS MBICIUTEIBHBIX OMepanuil u
3aMEJIJIEHHOE CTAHOBJICHUE JIOTUYECKUX JECHCTBUM MPUBOJAT K HETOCTATOYHOM OCMBICIICHHOCTH
COBepUIaeMbIX Y4EOHBIX JAeWcTBUM. Y oOyyaroummxcs 3aTpyJHEHbl CUETHBIE BbIYMCICHUS,
MpPOU3BOAUMBIE B yMe€. B NHCBMEHHBIX BBIUMCIEHUSX OHHM MOTYT IPONYCKaTh OJHUH H3
MPOMEXKYTOUHBIX 1aroB. [Ipu paboTe ¢ YUCIOBBIMU BBHIPAKEHUSIMU, BEIUMCICHUEM MX 3HAUCHUS
MOTYT HE YAEpXKHUBaTh NpPaBWIbHBIA MOpsAoK aeWcTBui. [lpu ympomenun, npeodpazoBaHUU
BblpaxkeHU ywammecs ¢ 3[I[P He MOryr caMOCTOSTENbHO MPHUHATH pELIEHUE O
MIOCJIEI0BATEIBHOCTH BBINOIHEHUS TEUCTBUN. KOHKPETHOCTh MBIIUIEHUS OCIIOKHSAET YCBOCHUS
HaBbIKA pEUICHHWs] YpaBHEHWM, HEPAaBEHCTB, CHUCTEMbl YypaBHeHHMl. VM ManopocTynHo
COBEPIIICHHE 0OPATUMBIX OTIEPAIIUA.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX ONEpalui, HEIO0CTaTo4yHas OO0O0OIEHHOCTh
MBILUICHUS] 3aTPYIHSAIOT U3ydeHHe TeMbl «DyHKIUM»: MpU ONpeAeNeHUH (DYyHKIMOHAIBHON
3aBHCUMOCTH, TIpH OINHUCAaHUU TIpadUUecKoil CHUTyallud, MCIONB3ys TIE€OMETPUUYECKHIA,
anredpandeckuii, QyHKIMOHANBHBIN s3bIKKM. Hepenako ywammecs He BUIAT Pa3HUIBI MEXIY
00J1aCThIO OTpeiesieHrs] PYHKITUU U 00JIaCThIO 3HAYCHUH.

Pemienue 3aau CoONnpspkeHO € TPYIHOCTAMH O(OPMIIEHUS! KPAaTKOM 3arucH, MpOBEACHUS
aHanM3a ycJOBHUsS 3aJlaud, BbIJIeNeHUs cymniectBeHHoro. Obyuatommecs ¢ 3IIP 3atpynustorcs
cAenaTh YMO3aKJIIOYeHHE OT OOLIero K YacTHOMY, HEpEIKO BBIOMPAIOT HepalHoHalIbHbIE
CIocoObI pelIeH s, HHOTa OTPaHUYMBAIOTCS MAaHUIYJISIUSAMU C YUCIIAMHU.

IIpu m3yueHun reomeTpuyeckoro marepuana odydaromuecs ¢ 3I[IP cramkuBarorcs c
TPYAHOCTBIO JI€NaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IIOCIENOBATEIbHBIE PACCYKICHUS.
Henpounble 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUM MPHUBOJUT K OMMOKaM B pELICHUU

reoMerpuueckux 3agad. Odyudaromuecs MOTyT MOAMEHUTH (OPMYIy, HETIPAaBUIHLHO TPUMEHUTH



teopeMy. K cepbe3HbIM omMOKaM B pPELICHUM 3a/ad IPUBOAAT HEAOCTATOYHO Ppa3BUThIE
IIPOCTPAHCTBEHHbIE NPEIACTaBICHUA. VM CIIOXHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPHUBECTH OOBSICHEHUE K YEPTEKY.

TouyHoCTh 3amOMUHAHMA M BOCHPOM3BEIEHHUS YUEOHOr0 MaTepualla CHUXKEHBI 110
IpUYMHE C1a00CTH MHECTUYECKOH AEATeNbHOCTH, Cy)KeHUs oO0bema maMsatu. OOyuaromumces ¢
3I1IP Tpebyercs Gosbliie BpeMEHH Ha 3aKpeIUICHHE MaTepualia, akTyaau3alys 3HaHUH 1o orope
IIPU BOCIIPOU3BEICHUU.

Jns mpeojoneHus TpPyAHOCTEH B M3yd4eHUMM YydeOHoro mnpeamera «MaremaTuka»
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa y4eOHOro MaTepuala K I103HaBaTeJIbHbIM
BO3MOKHOCTsIM yvammxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepuas MpPEnoJHOCUTH HEOOJIbITUMU
HNOPUUSMH, YCJIOXKHSS €ro MOCTENEHHO, M3bICKMBATh CIOCOOBI ajanTallMd TPYIHBIX 3a/laHui,
HEKOTOpblE€ TEMbl J1aBaTh KaK O3HAKOMMTENIbHBIE; WCKJIIOYaTh OTAEIbHBIE TpYyJIHBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTepual PeKOMEHIyeTcsl U3ydyaTh B MPOLEecce MPaKTHYECKON
JESATENIbBHOCTH 1O pelieHuo 3afady. OpraHuyeckoe €IMHCTBO IMPAaKTUYECKOM W YMCTBEHHOM
JESATEIbHOCTH y4allluXcsl Ha ypoKaX MAaT€MaTUKHU CHOCOOCTBYIOT IMPOYHOMY U CO3HATEIBLHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Iesm u 3aga4mn u3ydyeHust yueOHoro npeamera «MaremaTnka»

[IpuoputeTHbIMU Yyeramu 00ydeHHs] MaTeMaTuKe B 5—9 Kkiaccax sIBISIFOTCS:

* (opmupoBaHME UEHTPaJbHBIX MaTEeMaTUYECKUX MOHATHH  (4Mcio, BEJIMYMHA,
reoMerpuyeckas (urypa, InepeMeHHas, BEpOATHOCTh, (YHKLHS), OOEeCIeUMBaIOLINX
IIPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh MAaTeMaTUYeCKOro 00pa3oBaHMs OOyJaroIuXcs ¢
3I1P;

* noxaseneHue oOydaromuxcst ¢ 3[IP Ha nocTymHOM 1 HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAareMaTHKU M OKPYXaroLIero MUpa, IOHUMAaHUE MaTeMaTUKH KaK 4acTh
o0111el KYJIbTYpbl YeJIOBEYECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOyqaromuxcs ¢ 3IIP,
M03HABATEJIbHOM AKTUBHOCTH, HCCIIENOBATENbCKUX YMEHUW, KPUTUYHOCTHU MBILIUICHHUS,
MHTEpECa K U3YUEHHUIO MaTeMaTHKU;

* (opmupoBaHue (HYHKIMOHATIBHON MaTeMaTH4eCKOl rpPaMOTHOCTH: YMEHUS PAaCIO3HABATh
MPOSIBJICHUS] MaTEeMaTUYEeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYyallUsX U MPH U3yYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MaTeMaTukKu |
CO3/1aBaThb MaTeMAaTU4YECKUE MOJEIHN, NPUMEHATh OCBOECHHBIM MareMaTHYECKHUM amnmapar
IUI pelleHHs] NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad, HHTEPIPETHPOBaTh M OLIEHUBATh

MOJTy4YEHHBIE PE3YNbTAThI.



JlocTHKEeHME ITHX LieJeld 00eceunBaeTCsl PELICHUEM CIENYIOIUX 3a0ay.

* opmupoBars y obyuaromuxcs ¢ 3[IP HaBbIKU yueOHO-TIO3HABATENHLHOW JESATEILHOCTH:
IUTAHUPOBaHHUE PabOTHI, TOUCK PAIIMOHAIBHBIX MYTEH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATh KauecTBa, HEOOXOIUMbIE
YeJIOBeKY Ul TIONHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MareMaTu4eckoll  JEATENbHOCTH: SICHOCTH W  TOYHOCTH  MBICIH, HWHTYHIIHH,
IIPOCTPAHCTBEHHBIX MPEACTaBIECHUHN, CHOCOOHOCTH K IIPEOIOJICHUIO TPYAHOCTEH;

* (OopMHPOBATH KJIIOUEBBIE KOMIIETECHLIMM Y4YallMXCsd B paMKax HpPeAMETHOW ob6iactu
«Maremarrka 1 HHQOPMATHKA;

" pa3BUBATh NOHATHIHOE MBIIUICHUS oOydatonmuxcs ¢ 3I1P;

" OCYIIECTBJISATh KOPPEKLHIO I03HABaTENIbHBIX TpoueccoB obOyuatommxcs ¢ 3IIP,
HEOOXOIMMBIX JUIsl OCBOEHUS POrPaMMHOI0 MaTepuaa 1o yueoHoMy IpeaMery;

" [peaycMaTpUBaTh BO3MOXXHOCTh KOMIIGHCAIIMM OOpPa30BaTENbHBIX JE(UIUTOB B
OCBOCHHMH TIPEANIECTBYIOIIEr0 MPOTpaMMHOTO Marepuana y oOydatomuxcs ¢ 3IIP wu
HEJIOCTATKOB B X MareMaTu4eCKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBIIBIISITH M Pa3BUBATh MaTEMaTHUECKHE M TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca wmareMartuku B 5-9 kiaccax: «Ywucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BBIpAKEHHs», «YpaBHEHHS M HEPaBEHCTBAY),
«Dynkuuny», «leomerpusi» («l'eomerpuueckue @Urypsl M HUX CcBoiicTBa», «M3MepeHue
TEOMETPHUECKUX BEIUYNH»), «BeposTHOCT, M crarucTukay. JlaHHBIE JHHUU DPa3BUBAIOTCS
napajuieNlbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkTe W B3aumopeucTBuu. Kpome 3TOro, ux oObeAMHSAET JIOTHUECKas
COCTaBJISIIONIAs, TPAJUIIMOHHO MPHUCYILAs MaTeMaTHKe U NMPOHU3BIBAIOIIAsl BCE MaTeMaTHYECKue
Kypcel M conepxkarenbHbie JuHUH. ChopmymupoBanHoe B DenmepaabHOM TOCYTapCTBEHHOM
o0Opa3oBarelbHOM CTaHAApTE OCHOBHOrO o0miero oOpa3oBaHHsl TpeOOBaHHE «YMETh
ONEepHUpOBaTh TMOHATHSAMU: OINpENEIeHUEe, aKCUOMa, TeopeMa, [OKa3arelIbCTBO; YMEHHUeE
pacrio3HaBaTh WCTHHHBIE M JIOKHBIE BBICKAa3bIBAaHMS, NMPUBOAUTH MPHUMEPHI U KOHTPIPUMEPHI,
CTPOWTH BBICKAa3bIBAHHS W OTPHUIIAHHUS BBICKAa3BIBAHWI» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMHpOBaHUE JIOTHUECKUX YMEHHH pacmlpeiessieTcs Mo BCeM rofaM OOydeHHs Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylIbTaraM OCBOCHHS
PaGoueii mporpaMMebl, pactipeeIEHHBIM 11O TofaM 00yUeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,

yTOOBI KO BCEM OCHOBHBIM, NPHHIMIIMAIBHBIM BOIpOcaM oOydaromuecs oOpamnaiuch



HEOIHOKPATHO, YTOOBI OBJIaJJCHHE MAaTEMaTUYECKUMH MOHATHAMM U HaBbIKAMU OCYLIECTBISIIOCH
IIOCJIEA0BATENbHO U TOCTYNATENIbHO, C COOMIOJCHUEM IPHHIMIA MPECMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYAJIMCh B OOIIYI0 CUCTEMY MaTreMaTH4eCKHX IpeacTaBieHuid ooyyaromuxcs ¢ 3I1P,
pacumpsis ¥ yryonsas e€, oOpasysl IpOuHble MHOXKECTBEHHbIE cBA3M. OOIIMe Lenn U3ydeHus
yueOHoro npenMera «Maremaruka» npejacTaBieHsl B Paboueil mporpaMMe OCHOBHOTO 0OLIEro

00pa3oBaHusl.

Oco0enHocTH 0TOOpPA M aJANTANUM Y4eOHOT0 MaTepHuaJsia 1o MaTeMaTUuKe

OO6yuenue yueOHOMY mpenmery «Maremaruka» CTPOMUTCS Ha CO3[JaHUU ONTUMAJIbHBIX
YCJIOBHM Il YCBOGHUSI POTpaMMHOro marepuaia olOyuatomumucs ¢ 3I[1P. bonbpmoe BHuManue
yaensiercs oTOOpy ydeOHOTrO Marepuana B COOTBETCTBUM C TNPUHIMIIOM JOCTYHHOCTH IpH
COXpaHEeHUHU oO0IIero 6a30BOr0 ypOBHS, KOTOPBIA JODKEH MO COAEPXKAaHUI0O U 00beMy OBITh
aJanTUPOBAHHBIM A oOyuatonuxcs ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMH 00Pa30BaTEIbHBIMU
norpedHocTsiMU. Crienyer oOJNEryuTh OBNaJeHHEe MarepuaioM oOydatommumucs ¢ 3[1P
MOCPENICTBOM €r0 JIETAILHOTO OOBSICHEHUS C CHCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPAaTHOMN
TPEHUPOBKU B MPUMEHEHUHM 3HAHUN, MCIOJIB3Ysl MPUEMbl aKTyalu3aluu (BU3yalbHas OIopa,
naMsTKa).

[IpumepHass mporpamMmma MpeayCMaTpUBaeT BHECEHHWE HEKOTOPBIX  W3MEHEHHU:
yMEHBIIIeHHE 00beMa TEOPETHUECKUX CBEIEHHH, BBIHECEHHE OT/ACIBHBIX TEM WU LENbIX

pa3aciioB B MarepuraJibl JJIs1 O630pHOFO, O3HAKOMUTCIIbHOTO U3YUCHUS.

H3menennss nporpammel B 5-9 kiaaccax

Mamemamuka 6 5 u 6 knaccax

B o3HakoMUTENBHOM IUIaHE PEKOMEHAYETCA M3ydaTh ClENylolue TeMbl: «PuMckas
Hymepaus», «PaBubie urype», «ununap, konyc, mapy, «Kyo», «IpsmoyronbHbrit
napasienenunen», «llepemenienne mo KoopaAMHATHON TPAMO», «Moaynb unciay, «HucnoBbie
npoMexyTkn»; «Macmradb» (m3ydaercs B kypce «['eorpadwus»); «M3o00paxenue
reoMeTpUUecKux (GUryp Ha HEIMHOBAHHOW Oymare ¢ WCHOJIb30BaHWEM LHUPKYISA, JTUHEHKH,
yrOJIbHUKA, TpaHCIOpTUpa», «JlmuHa oxpyxkHocTHy», «[lmomans kpyra», «llapamnenbHbie
npsimbiey, «[lepnenaukynspHble IpsaMbiey, «OceBas U LEHTpajdbHasi CHMMETPHUI» (U3ydyaeTcs B
Kypce reomeTpun); «beckoHeuHble TepUOAMYECKHE JAecATUYHBle Apobdu. JlecarnuHoe
npubIIMKeHne 0OBIKHOBEHHOM po0n» (M3y4yaercs: B Kypce ainreopsl).

Crnenyer yMEHBIINTh KOJMYECTBO YacCOB Ha Clielylolue Tembl: «Pelienne noruyeckui
3agau», «mmHa otrpeska», «lllkanbly, «PacnpenenuTenbHbld 3aKOH YMHOXKEHHS», «3aluch

npousBeeHuss ¢ OyKBEHHBIMH MHOXuUTeIsIMU», «llocTpoeHne koHdurypamuii u3 dacrei



MpsIMOM, OKPY)KHOCTH Ha HEIMHOBAHHOW M KieTdyaTol Oymare», «Jlenurenn W KpaTHBIC.
[Mpuznaku penumoctn», «Hambompmmii oOmmid nenuTens M HaUMEHblIee o0Iee KpaTHOoe.
JenumocTh CyMMbl W mpousBeneHus». «lIpuBeneHme apoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxeHne yacTu LENoro M Lejaoro mo ero yactu». «OKpyrieHue AECATUYHBIX ApoOeii».
«Pemenne 3amau nmepebOpoM BceX BO3MOXKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX
BBIPQKEHUI 10 YCIOBHMIO 3agaum». BpICBOOOAMBIIMECS dYachl MOXKHO HCIOJNb30BAaTh Ha
NOBTOpeHHE (B Havaje M KOHIE y4eOHOro ro/1a), Ha W3ydeHue Hanbosiee TPYAHBIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pElLIeHUWEe YpaBHEHUH, NpHBeIeHHE ApoOM K HOBOMY 3HaMEHATello,
YMHOXXEHUE U JEJCHME NECSITUYHBIX ApoOel, m3MepeHue yrioB; B VI kmacce — nedcTBUs C
IIOJIOKUTEBHBIMYU ¥ OTPULIATEIIBHBIMYA YHCIAMH, PELICHUE YPABHEHUH, CII0KEHUE U BBIYUTAHUE
YHces, COJAEpXAIIUX LENyI0 W JpOoOHYI0 YacTh, HA YMHOXXEHHE M JCJCHHE OOBIKHOBEHHBIX
JIpOOeH.

Anzeopa

B o3HakoMuTEIBHOM  IUIAHE  PEKOMEHIYETCS  M3y4aTh  CICAYIOUIME  TEMBI:
«ppauuonansubie uucna. [edictBurensHbie uncia», «CpaBHEHHE NEUCTBUTEIBHBIX YHCEI,
apupMeTHuecKue ACUCTBUS C ACUCTBUTEIbHBIMU 4YHCIaMuy», «HaxoxxaeHue NpHuOIMKEHHBIX
3HAYEHUH KBaJApaTHOTO KOpHs», «Teopema Buerayn, «PemeHus ypaBHEeHMI TpETbel U YETBEPTOU
cTemeHeil pasnoKeHHeM Ha MHOXKHUTEH», «DyHKIUa y =VX 1 ee rpadux», «Ilorpemnocts u
TOYHOCTh MPUOIKEHHs», «UeTHble U HeueTHbIe GYHKUUN», «DyHKms y=x"», «DyHKIH y=
ax?, ee rpaduk u cpoiicta. I'paduxn Gynximit y= ax? + n u y=a(x-m)?, «YpaBHeHHE C IBYMs
NepeMEeHHbBIMH U ero rpadpuk», «I['paduyeckuil crnocod pemieHus CHCTEMbl YpaBHEHHID»,
«M300paxkeHne YIEHOB apU(PMETUYECKOM U TeOMETPUYECKOW MPOrpeccHil TOYKaMHM Ha
KOOPJAMHATHOM IUIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHINAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

Cnenyer yMEHBIIMTH KOJIMYECTBO 4YacoB Ha H3ydeHHE TeM: «DopMyibl»,
«/lokxazaTenbCTBO TOXIECTB», «JIMHEWHOE ypaBHEHUE C ABYMsI HeM3BECTHbIMU», «I'paduk
JUHEHMHOrO0 YypaBHEHMsS C JABYMs IepeMeHHbIMU», «['paduueckoe pemieHHe JIHHEHHBIX
YpaBHEHMI U CUCTEM JIMHEWHBIX ypaBHEHHI», «CBOICTBA KBaApaTHUHON (QYHKIIUN.

BricBOOOAMBIIMECST Yachl PEKOMEHJIYeTCS HCIOJIb30BaTh: IS JIydlled mpopaboTKu
HanboJyiee BaXHBIX TeM Kypca: «PemeHue ypaBHeHHI», «PelieHne cucteM ypaBHEHUID,
«CoBMecTHbIE AecTBUS ¢ apobsimuy, «lIpuMeHeHne cBONWCTB apu(METHUECKOr0 KBaJpaTHOTO
KOpHS1»;, Ha TIIOBTOPEHME, pELIeHHE 3ajad, IpeoOpa3oBaHME BBIPAXKEHHUH, a TaKXkKe Ha
3aKpeIUICHUE U3YYEHHOI0 MaTepuasa.

T'eomempus

Crnenyer OCHOBHOE BHUMAHHUE YACIUTH NMPAKTUYECKON HAIPABICHHOCTH Kypca, UCKIIOYHB

U YIOpPOCTHB Haubojee CIOXKHBIM A BOCIPHATHS TeopeThyeckwii Matepuan. Ha ypokax



reoMeTpur He0OXOJMMO MAKCHMAJbHO HMCIIOJIb30BaTh HAIJIAAHbBIE CPEJICTBA 00y4eHus, OoJblIe
IPOBOJUTH MPAKTHYECKUX PadOT ¢ yJalIMMHUCs, pemarh 3agadu. CTpOUTh pelIeHne 3aaad Mpu
MOCTOSTHHOM OOpaIlieHNH K HArJISITHOCTH — PUCYHKAaM M YepTEeKaM.

O3HaKOMMTENBHO J1aTh TeMbI: «TeopeMbl U J0Ka3aTeIbCTBO. AKCHOMBI», «Jl0Ka3aTenbCcTBO
OT NPOTUBHOro», «CylIecTBOBaHUE M €AMHCTBEHHOCTb HEPIEHAUKYIsApa K HpAMoi», «Meton
FEOMETPUUECKUX MecT», «Meron ynBoeHuss menuanel», «Teopema @aseca u Teopema O
IPONOPLUOHAIBHBIX OTpe3Kax», «enTp Mmacc TPEYrOJIbHUKAY, «3meHeHne
TPUTOHOMETPUUYECKUX (DYHKIMH MTPH BO3pacTaHUM yriay, «DopMyJibl Ui pailycoB BIIMCAHHbBIX
U ONMCAaHHBIX OKPYKHOCTEH IpaBWIbHBIX MHOIOYTOJBHUKOB», «YpaBHEHUE MPIMOI,
«/IBuxenue», «CBoicTBa ABMKEHUA», «TeopeMa 0 MPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEIEHUU OTPE3KOB CEKYILUX, TEOPEMa O KBaJpaTe KacaTeIbHOMIN.

Crnenyer yMEHbIIUTHh KOJMYECTBO HAacoB Ha u3yyeHHE TeM: «CHMMETpUYHbIE (UIYpHI.
OcHoBHBIE CBOiicTBa OceBOil cummerpun», «lleHTpanbHast cumMmetpus», «llapamienbHbiit
nepenocy, «lloBopor», «IlpeobpasoBanue momodus. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 33Jlaud Ha I[IOCTPOCHHUE C IIOMOLIBIO LMPKYJId M JIMHEHKW», «JleKkapToBbI
KOOPJIMHATHI Ha INIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonodue Gpuryp».

BricBoOOAMBIIIIECS Yachl UCIIOIB30BaTh Ha pEIlIEHHUE 3a/1a4 U [IOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BBI3bIBAE€T HAaUOOJBIINE CIOKHOCTH JUIsl 00y4YaroUXCs
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-JIOTMYECKOIO MBILIEHHUS, €r0
U3y4eHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE W JIOCTYIIHOM JJIi YYEHHUKOB MaTepuale.
OcHOBHOE BHUMaHHE CJENyeT YAEIUThb pazjielaM, CBA3aHHBIMU C IOBTOPEHHEM HPONIEHHOIO
MaTepuaia, YBEIMUUTh KOJIMYECTBO YNPAXHEHUH M 3aJaHui, CBS3aHHBIX C MPaKTHUYECKOM
JeSITeTbHOCTBIO 00YJaOLTHXCS.

Heo6xoanMo mepecMOTpeTh cojiep)kaHHe TEOPETHUECKOro MaTepualla U XapakTep ero
U3JIOKEHUS: TEOPEeTHUYECKHM MaTepuasl MpernoJHOCUTh B IMpolLlecce peleHus 3ajgad u
BBIMIOJTHEHUS] 3a/laHuil  HArJSIIHO-TIPAaKTUYECKOTOo  XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (DOpMyJI, pelieHusi HEeCTaHAAPTHBIX, TPYAOEMKHUX 3ajaHuil. Psg Tem

CJICAYCT N3y4aTb B O3HAKOMUTCIIbHOM IIJIaHEC.

Buasr  pesareqabHoctn  obyuyarommxess ¢ 3IIP, oOyciaoBiieHHBbIEe  0COOBIMH
o0pa3oBaTe/IbHbIMM MNOTPEOHOCTSIMH M O0ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE

co/iep:KaHuU 00pa3oBaHus Mo npeamery «MartemaTuka»



Conepxanne BHIOB jAesTenbHOCTH oOydarommxcst ¢ 3[IP ompenensercs ux ocoObIMH
oOpa3oBaTenbHbIMU OTpeOHOCTSIMU. [TloMuMO mmpoko ucnonbzyembix B OOIT OO0 obmux s
BCEX O0YyYaroIUXcs BUAOB JIEATEIBHOCTH CIEIYeT YCHIIUTh BUIBI ICATEIBHOCTU CIICU(pHYHBIC
JUId JAaHHOM Kareropuu Jerei, oOeclneuyrBarollue OCMBICIEHHOE OCBOCHHME COJEepXKAaHUs
00pa30BaHus 110 NPEAMETY: YCUIIEHUE IPEIMETHO-IIPAaKTUYECKOH IeATEIbHOCTH ¢ aKTUBU3aLeN
CEHCOPHBIX CHUCTEM; 4YEpEJOBaHME BUJOB JACIATEIBHOCTH, 3aJCUCTBYIOIIMX pa3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOPOI Ha aJIrOPUTM; «IIOIIArOBOCTh» B U3yUEHUU
MaTepHala; UCHOJIb30BaHHUE JIOMOJIHUTENIbHOW BU3yaJIbHOM ONOpPHI (CXeMbl, 1a0JI0OHBI, OIIOPHbIE
TaOJIMIIBI); PEYEBOM OTUET O IPOLIECCe U pe3yJIbTaTe JeATeNbHOCTH; BBINOIHEHUE CIEMaIbHbBIX
3aaHuid, 00ECIIEUNBAIONINX KOPPEKIUIO PEryISAlUN Y4eOHO-TI03HABATEIBHOW AEATEIBHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

[IpumepHas TemaTuyeckas U TepMUHoONIOrndeckas jJekcuka coorsercrsyer OOII OOO.

Jns obydaronuxcst ¢ 3I1P cymiecTBeHHbIM SBISIOTCA MPUEMbl pabOThI € JIEKCHUECKUM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnenuanbHas pa®oTa 1O BBEICHUIO B AKTHBHBIN
CJI0Bapb OOYyYarOLUXCsl COOTBETCTBYIOLIEH TEpMUHONIOIUU. V3ydaemble TEpMUHBI BBOJSATCS Ha
IIOJIMCEHCOPHON OCHOBE, 00s3aTelbHa BHU3yallbHas MOJAEP)KKA, aITOPUTMbI pabOThl €
oIpeieIeHueM, OTIOPHBIE CXEMBI Ul aKTyalu3allui TEPMUHOIOTUH.

Mecto yuedHoro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOT0 001ero obpa3oBaHusi y4eOHbIN mpenmer «MaTemaTuka» BXOIHUT B INPEIMETHYIO
obmacte «MaremaTnka M HMH(OpMaTHKa» M SBIAETCS 00s3aTeNbHBIM A u3ydeHus. B 5-9
Kjlaccax ydyeOHbIH mpeamer «MaTemaTtuka» TpaJWLIUMOHHO HM3y4aeTcsli B paMKax CIleYHOIINX
yueOHBIX KypcoB: B 5-6 kinaccax — Kypca «MareMaTuka», B 7-9 kiaccax — KypcoB «AmnreOpa»
(BKJItOUAsi 3JEMEHTBl CTATUCTUKM M TEOpUM BeposiTHocTe) u «l'eomerpusi»n. Hacroseit
pOTrpaMMOil BBOAUTCS CAMOCTOSITENbHBIN YUeOHBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

Hacrosmeit mporpamMMoil mpenycMaTpuBaeTcsl BblIEJIEHHE B y4eOHOM IUIaHE Ha
M3y4YeHHE MaTeMaTHKH B 5—6 Kiaccax 5 y4eOHBIX 4acoB B HENEII0 B TEUEHHE KaKJIOro roja
o0yuenus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UCHUE KAXJIOT0 rojia 00y4eHusi, BCero
952 y4eOHBIX Yaca.

Conepxxanne ydebHoro mpeamera «MaremaTuka», mpenacTaBieHHoe B Paboudeit
nporpamme, cootBeTcTByeT ®I'OC OO0, OcHOBHON 00pa3oBaTeNIbHOI MporpaMmMe OCHOBHOTO
oOmiero obpa3oBaHus, AJANTUPOBAHHONH OCHOBHOM 00pa30BaTENIbHONM MpOrpaMMe OCHOBHOI'O
o011ero o6pa3oBaHus 0OYUAIOIIMXCS C 33JIePKKON ICUXUUYECKOTO Pa3BUTHSL.

TemaTnueckoe IUlaHUpOBaHME Y4YEOHBIX KYpCOB M PEKOMEHIYEMOE pacIpelesieHUe

yueOHOTO0 BpEeMEHHM Ji1 M3YyUeHHUsl OTAENbHBIX TeM, MPEJIOKEHHbIE B HACTOSLIEH Mporpamme,



HaJI0 pacCMaTpuBaTh KaK IPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO aBTOPCKOM pabouei
OporpaMMbl U TIPEKIE BCEr0 YUYUTEN0. ABTOp paboduell mporpaMmbl BIpPaBE YBEITUYUTH
IPEUIOKEHHOE YHCIO YYeOHBIX 4acoB Ha TeMbl, TpeOyromme Oojiee JIUTEIBHOTO HU3Y4EeHUS
oOyuatomumucst ¢ 3IIP, mnM yMmMeHpUIMTH KOJIMYECTBO YacOB Ha TEMBbl, H3ydaeMble Ha
03HAKOMUTEJILHOM YpOBHE. J[OIyCTUMO TakXke JIOKaJIbHOE MepepacipeesieHue U MepecTaHOBKa
DJIEMEHTOB COJEpXKAHUS BHYTPM JAHHOrO Kjacca. KoiaumuecTBo HPOBEpPOYHBIX pPadOT
(TeMaTM4ecKUil ¥ UTOrOBBI KOHTPOJb KauyecTBAa YCBOEHHMS y4eOHOro mMarepuana) U UX THI
(camocTOsATENbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS Ha YCMOTpeHUe yuutens. Takxke
YUYUTEb BIIPABE YBEIMYUTbh WM YMEHBUIMTh YUCIO Y4eOHBIX 4acoB, OTBEAEHHBIX B paboueit
nporpaMMe Ha 0000IeHHEe, TIOBTOPEHHME, CHUCTEMAaTH3alUI0 3HaHUM  O00y4aromuxcs.
EnvHCTBEHHBIM, HO MPUHIUITUAIBFHO BAXKHBIM KPUTEPHEM, SIBISIETCS JOCTH)KEHUE PE3yJIbTaTOB

O6y‘leHI/I${, YKa3aHHbIX B HacTosIIeH IIporpamMmme.

PABOYAS [TIPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHUKAY. 5-6 KJIACCbI

esn u3yyenusi yueOHOro Kypca
[IproputeTHBIME LIENAMU O0yUEHUSI MaTEMaTUKE B 5—6 Kilaccax sSBISIOTCA:

" npojobkeHHue (GOPMUPOBAHUS OCHOBHBIX MAaTEMAaTUUYECKHUX MOHSATHH (YUCIO, BEIMYMHA,
reoMeTpuyeckas (Qurypa), oOecrneyrBarOlIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH
MaTeMaTH4YeCKOro 00pa3oBaHus 00yUYarOIXCS;

" pa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOyuaromuxcs ¢ 3IIP,
MO3HABATEJIbHON AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHMI, HHTEpeca K HU3YUYECHUIO
MaTeMaTHKU;

» moaseacHue oOydarommxcs ¢ 3[IP Ha mocTymHOM 1jIi HUX YpOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MaTUKU U OKPYKAIOIIETO MHUPA;

* (popmupoBaHHe PYHKIIMOHAIBHON MaTeMaTH4eCKON IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTH4ecKue OOBEKTHl B peajbHBIX KU3HEHHBIX CUTYAIUSIX, TPUMEHSTH OCBOCHHBIC
YMEHUS Il PEHICHHWS TPaKTUKO-OPUEHTHUPOBAHHBIX  3aJlad, WHTEPIPETHPOBATH
MOJTYYCHHBIC PE3YABTAThl U OIICHUBATh MX Ha COOTBETCTBUE MPAKTUICCKOM CUTYAITHH.
OcHOBHBIE JIMHUU COJEpKaHUSI Kypca MaTeMaTUKH B 5—6 Kiaccax — apupMeTHdeckas u

reoMeTpHUecKas, KOTOpbIe pa3BUBAIOTCS MapaieIbHO, KaXk/1as B COOTBETCTBUHU C COOCTBEHHOU
JIOTUKOMW, OJIHAKO, HE HE3aBHUCUMO OJHAa OT JAPYroil, a B TECHOM KOHTAaKT€ M B3aMMOJCHCTBHH.

Takxe B Kypce MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTaMU alreOpbl U OMUCATETbHON CTATUCTHKH.
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N3yuenne apudmeTndeckoro Marepuanga HaYMHAETCS CO CHCTEMATH3allid M Pa3BUTH
3HaHUM O HaTypaJbHbIX YHCJAX, MOJYYEHHBIX B HaydajlpHOW wkoje. Ilpm sTom
COBEPIIICHCTBOBAHUE BBIYMCIUTEIIBHON TEXHUKH M (OPMUPOBAHHWE HOBBIX TEOPETHUYCCKHUX
3HAHUM COYETAETCS C PA3BUTHEM BBIYHUCIUTEIBHOW KYJIbTYpPHl, B YaCTHOCTH C OOy4YeHHEM
MPOCTEUIIUM MPUEMaM MPUKUIKU U OLIEHKU Pe3yJIbTaTOB BbIYMCICHHI. M3yueHne HaTypaJlbHbIX
YuCeJl MPOI0KAETCs B 6 Kilacce 3HAKOMCTBOM € HAYaJIbHBIMU MOHATUSIMU TEOPUU JCIUMOCTH.

Jlpyroii KpymHbIi OJIOK B COAEp)KaHUU apu(PMETHUECKO JIMHUM — 3TO apodu. Hauano
M3y4eHUs OOBIKHOBEHHBIX W JCCATUYHBIX APOOCH OTHECEHO K 5 Kiaccy. DTO MEpBBIN 3Tam B
OCBOCHHMH JAPOOCH, KOTJa MPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMU HJESMH, MOHSATHUSIMH TEMBI.
[Tpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX APOOCH B MOTHOM 00BEME MPEIIISCTBYET H3yUCHHUIO
JECATUYHBIX IPOOEH, 4TO 11eIeCO00pa3HO C TOUKH 3PEHUS JIOTHKU U3JI0KEHUS YMCIIOBOM JIMHUH,
KOrja MnpaBuia JACUCTBUN C JAECATUYHBIMU JIPOOSIMH MOXKHO OOOCHOBAThb Y€ H3BECTHBIMHU
QITOPUTMAMHU  BBITTOJTHEHHUS JEHCTBUM C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C
JNECATHYHBIMH ~ JPOOSMU  pacIIUPUT BO3MOXKHOCTH JUISl TIOHUMaHHUs  OOYyYarOIIUMUCS
NPUKIATHOTO TPUMEHEHUS HOBOM 3amuCy TpPH HM3YYCHUH JIPYTUX TNPEIMETOB W TpHU
MPAKTUYECKOM HcIoyib3oBaHuU. K 6 Kiaccy OTHeCEH BTOpOW 3Tam B M3y4eHUU OpoOeid, rie
MIPOMCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHUs JIpoOel, OCBOEHUE
HOBBIX BBIYHCIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHHE TEXHUKHU BBIYHCICHUM, B TOM YHCIIE
3HAYCHHUI BBIPAKEHUU, COJEpKAIIMX U OOBIKHOBEHHBIC, U JCCATUYHBIC TPOOH, YCTAaHOBIIEHUE
CBs3eM MeXIy HUMH, pacCMOTpEHHE MPHUEMOB pellleHus 3a7ad Ha Apoou. B Hauane 6 kimacca
IIPOUCXOJIUT 3HAKOMCTBO C ITOHATHEM IIPOLEHTA.

OCOOEHHOCTBIO M3YYEHHUSI MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEIN SBISETCA TO, YTO
OHM TaK)Xe€ MOTYT paccMaTpUBaThCS B HECKOJIBKO ATaroB. B 6 kiacce B Havane U3y4eHUs] TEMBbI
«TonoxxuTenbHbIE U OTPULIATEIBHBIE YKCIIa» BblAENseTcs noarema «lLlenble ynucnay, B pamkax
KOTOpPOM 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMU U JEHUCTBUSMHU C TOJOXHUTEIbHBIMU U
OTPUUATEIbHBIMHU YHCIIAMH MMPOUCXOJUT HA OCHOBE COAEPIKATEIBHOTO MOAX0/1a. ITO MO3BOJIAET
Ha JIOCTYITHOM YpPOBHE MO3HAKOMUTH YUAIIUXCS MPAKTHYECKA CO BCEMU OCHOBHBIMU MOHSTUIMH
TEMBbI, B TOM YHCJI€ U C MPaBUJIAMH 3HAKOB IPH BBITOIHEHUU apUPMETHUYECKHX JICWCTBUU.
W3ydeHue pallMOHANBHBIX YHCET Ha 3TOM HE 3aKOHYHTCA, a OyIOeT MPOJODKEHO B Kypce
anreOpsl 7 Kiacca, 4TO CTaHET CISAYIOIUM TPOXOJO0M BCEX MPUHIMITHAIBHBIX BOMPOCOB, TEM
CaMbIM pazJieJieHue TPYAHOCTEH oO0JerdyaeT BOCIPHUATHE MaTepualia, a paclpeeiecHHe BO
BPEMEHH CITIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

I[Ipn oOyyeHMM peIIeHHI0 TEeKCTOBBIX 3aJad B S5—6 KiaccaX HCIONb3YIOTCA
apudMeTHUeCcKre NPHUEMBI pelieHUs. [eKCTOBBIC 3a7add, periaeMble TpH  OTPabOTKe

BBIYMCIIMTEILHBIX HABBIKOB B 5—06 KJ1IacCax, pacCMaTpuBaAlOTCA 3aJadyud CJICAYIOIIUX BHIOB:
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3aJjauu Ha JBM)KEHHUE, HAa 4acTH, HA MOKYIIKH, HAa paboTy U MPOU3BOAUTEIILHOCTh, Ha IIPOLIEHTHI,
Ha OTHOWICHHs M mponopuuu. Kpome Toro, odydaroniuecs 3HAKOMATCS ¢ MpUEMaMH PELICHUs
3aa4 nepedopoM BO3ZMOXKHBIX BapUAHTOB, Y4aTcsl paboTaTh ¢ HH(popMaIue, npeacTaBIeHHON B
dbopme TaOIUI] WK THarpaMM.

B paGoueil mporpamMMme MpeRyCMOTPEHO (OPMHUPOBAHUE IPOMNEIEBTHUECKUX
anreOpanyecKux TmpejacTaBieHui. BykBa Kak CHMBOJ HEKOTOPOTrO YHUCIa B 3aBHCHUMOCTH OT
MaTEMaTUYECKOI0 KOHTEKCTa BBOJWUTCA IIOCTENEHHO. DbyKBEHHas CHMBOJMKA ILIMPOKO
UCITIOJIBb3YeTCsl MPEeXJEe BCEro JUIsl 3alMCHU OOLIMX YTBEP)KICHUN W IpeuiokeHui, gopmyn, B
YaCTHOCTH /ISl BBIYMCIICHHSI TEOMETPUYECKUX BEJIMYUH, B KAYECTBE «3aMECTUTEIL» YUCIIA.

B kypce «Marematuku» 5-6 KiaccoB MpEACTaBIIEHA HAIVIsSIIHAsg TI'€OMETpus,
HampaBJIeHHAsT Ha pa3BUTHE OOpa3HOrO MBIIUICHHUS, IMPOCTPAHCTBEHHOTO BOOOPAKEHHS,
n300pasuTeIbHbIX yYMEHUH. OTO BaXKHBIH STal B H3YYEHUM TIEOMETPUH, KOTOPBIH
OCYILECTBIISICTCSI Ha HArJSIIHO-IIPAKTUYECKOM YpOBHE, ONMpAaeTcs Ha HarisgHO-00pazHoe
MBIIIEHHE O0y4aromuxcs. bonpIias posib OTBOAWUTCS NMPAKTHUYECKOW JAEATEIBHOCTH, OMBITY,
IKCIIEPUMEHTY, MojelupoBanui. OOydaronuecss 3HAKOMATCS C TE€OMETPHUYSCKUMHU (DUTypamMu
Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTypaLUsiMH, y4aTcss H300pakaTh UX
Ha HEJIMHOBAaHHOM M KileT4aToi Oymare, paccMaTpUBalOT UX MpocTeiine cBoiicTBa. B mporecce
M3YYEHHUs HarJIsiJHOW IeOMEeTpUM 3HAHHUS, NOJydyeHHbIe OOydYalolMMUCS B HaudalbHOW IIKOJIE,
CUCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY mIaHy B 5—6 KiaccaXx H3ydaeTcs HHTETPUPOBAHHBINA INpeaMeT
«MareMaTuka», KOTOpPBIM BKIJIIOUaeT apupMETHUYECKH MaTepuaia U HarjasAHYyl0 T'€OMETpHUIo, a
TaK)Ke MPOINEJIEBTUYECKUE CBEACHUS U3 aiureOpbl, 3JIEMEHTHI JIOTUKM M Hadajla ONHCaTeIbHOU
CTaTHCTHKH.

VY4eOHblll 1aH Ha M3yuyeHHe MaTeMaTHKU B 5—06 Kjlaccax OTBOJUT HE MEHee 5 yuyeOHBIX

YacOB B HEJIENIO B TEUCHHUE KAXKOTO roja o0ydeHus, Bcero He MmeHee 340 ydeOHBIX 4acoB.

COHAEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

5 KJIACC

Hamypansusle yucna u nynp

Harypanbaoe uncino. Psang Harypaneubix uncen. Yucno 0. M3o0paxkeHne HaTypalbHBIX
YuCcesl TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOMA.

H03I/II_[I/IOHH35I cucremMa cumciaeHus. Pumckas Hymepayusl Kak npumep HGI’ZOS’ML;MOHHOﬁ
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cucmemvt cuucnenus®. JlecATHUHAS CUCTEMA CUMCITECHHS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATypajbHBIX unces ¢ HylnéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HyJs IPU CIOKECHHU. BplunmTanue Kak
neiicTBue, 00paTHOE CII0XKEHUIO. Y MHOKEHHE HAaTYPaJIbHBIX YHMCEN; CBOMCTBA HYJIS U €AMHMILIBI
npu yMHOXXeHHH. JleneHue Kak JeiicTBue, oOpaTHOE YMHOXEHHIO. KOMIOHEHTHI JEHCTBHIA,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmernueckoro neiictus. IlepemecturensHoe u
COYETaTeJIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHSI U YMHOXXEHUS, pacnpeoeiumenbHoe c8OUCmE0
(3aKOH) YMHOMCEHUS.

Hcnonp3oBanne OykB /uisi 0003HAYEHHST HEM3BECTHOTO KOMIIOHEHTA M 3aIlFICH CBOWCTB
apupMeTUIECKUX JEeHCTBUM.

Lenumenu u xpamuwle yucna, pa3jiokeHue Ha MHOKUTENU. [IpocTeie u cocTaBHbIE YHCTIa.
Tpusznaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alKiCh YMCIa B BUJE CYMMBbI pa3psIHBIX
CllaraeMblx.

YucnoBoe BbIpakeHHE. DBbluMClleHME 3HAUYEHUN YHUCIIOBBIX BBIPDAKEHUMN; IOPSIOK
BBINIOJHEHUS  AciicTBui. lMcmosnp3oBaHMe IIpY  BBIUMCICHMSX  NEPEMECTUTEIBHOTO U
COYETATEJLHOTO CBOICTB (3aKOHOB) CIIOKEHUSI M1 YMHOXKEHHUSI, pacnpeoeiumenbHo20 c80UCmeda
VMHOMCEHUSL.

JApoon

IIpencraBnenue o qpodu Kak crnocoOe 3anucu 4acTu BeIMuuHbl. OOBIKHOBEHHBIE TPOOH.
[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMelIanHas IpoOb; MpeICTaBIeHUe CMEIIaHHON TpooH B
BUJI€ HEMPaBUJIBHOM JpoOM W BBbIIEICHHE LEJOM YacTH 4YMciIa U3 HENPaBWIBHON ApoOu.
N300paxkenue qpodeit ToukaMy Ha YuCIIoBOW mpsMoil. OCHOBHOE cBOMCTBO podu. Coxkpawenue
opobeii. Ilpusedenue opobu k nogomy 3namenamento. CpaBHEHUE IpOOEH.

Cnoxxenue u BeluUTaHHE ApoOel. YMHOXKEHHE U JelieHue Ipo0eil; B3auMHO-00paTHBIE
npodu. Haxoorcoenue uacmu yeno2o u yeuio2o no e2o yacmu.

Hecstuunas 3amuchk apoOeit. [IpencraBienue nqecaTHUHOM ApoOU B BUIE OOBIKHOBEHHOM.
N300pakeHre NECATUYHBIX IpoOel TOuKaMu Ha 4YUCIOoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
TIpOOeH.

Apudmernueckue IEHCTBUS C JECATUUYHBIMU JpoOsMU. OkpyereHue 0ecamuinbix
opobelt.

Pelenue TekcTOBLIX 33124

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.
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Pemenne TekCTOBBIX 3a/1ay apu(PMeTHUYECKUM CHOCOOOM. Peuienue no2uyecKux 3a0au.
Pewenue 3a0au nepebopom ecex 603m0dcHbIX apuanmos. VIcnonabp30BaHNe MPU PEIICHUH 33134
Ta0JINL U CXEM.

Pemenne 3amauy, conep)Kalux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTb,
BpEeMsi, PacCTOSIHHME; IIeHa, KOJUYECTBO, CTOMMOCTb. EQMHHIBI HM3MepeHHs: Macchl, 00bEMa,
LIEHBl; PACCTOSIHUS, BPEMEHH, CKOpocTU. CBSA3b MEXIy €AMHHMLIAMU HM3MEPEHUS KaxIo0u
BEJIMYMHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUE TAOJIUI, CTOIOYATHIX JUATPaAMM.

Harasignasi reomerpust

Harnsimaeie mpencraBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroy, JOMaHas, MHOTOYT'OJbHUK, OKPYXHOCTh, Kpyr. Yron. I[Ipsmoii, ocTpselif, Tymod u
pa3BEPHYTHIE YTJIbL.

JUinHa OTpe3Ka, METpUYECKHEe EeAVHMIbI JUIMHBL. JIuHA JIOMaHOW, MepUMeTp
MHOTrOYrojbHUKa. M3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAHCIIOPTHPA.

Harnsoaeie npencrasienus o (purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O pageHcmee Queyp.

N3obpaxkenue ¢uryp, B TOM yucie Ha KierdaTon Oymare. [locmpoenue kongpueypayuii
u3 yacmeul NpAMOU, OKPYHCHOCMU HA HEAUHOBAHHOU U Kiemuamoti Oymaee. VIcrionb3oBaHUe
CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajipaTa.

[Inomane npsAMOYroIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, u300pak€HHBIX Ha KieTyaToi Oymare. EnMHUIIBI H3MEpEeHUs TIIOIIAH.

Haensaonvie npedcmasnenuss o0  NpoCMpancmeenHvlx — Queypax:  NpsamMoy20nbHbll
napanienenuned, Kyo, MHo2oepaHHuxku. HM3o0padicenue npocmeumux — MHO20SPAHHUKOS.
Paszeépmru kyba u napannenenuneda. CozO0anue mooenell MHO20ZPAHHUKOS (U3 Oymazu,
NPOBOJIOKU, NIACTUTUHA U OD.).

006vém npsamoyeonbro2o napaiieienunedd, Kyoa. Eounuyvt uzmeperus oo6véma.

6 KUIIACC

Hamypanvuwvie uucna

Apudmernueckue IEHCTBUS ¢ MHOTO3HAYHBIMU HATypalbHBIMU YHCIaMU. YHCIOBBIE
BBIpQ)KEHUS, MOPAJOK JEHCTBUI, MCIONb30BaHUE CKOOOK. Vcmosip3oBaHWE NpPU BBIYUCIECHHUSIX
NEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHHS M YMHOXKEHUS, PACHPEOenumenbHO20
ceoticmea ymHodxiceHus. OKpyTIIeHHE HaTypPaJIbHBIX YHCEIL.

Jlenutenun W KpaTHBIE YHUCIA;, HaAuboIvbuiull obwuti Oeiumens U HauMeHvbulee obujee
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KpamHuoe. Jlenumocms cymmul u npousgedenus. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 TPoOb, OCHOBHOE CBOMCTBO JIpoOu, cokpaiieHue apodei. CpaBHeHUE U
ynopsounBaHue Ipooel. Pemienue 3aau Ha HaXOXKIEHHWE YacTU OT LIEJIOr0 U LENOro IO €ro
yactu. J[poOHOe uMcio Kak pe3ynabTar JeneHus. llpeacraBneHue AecaTUYHOM IpoOu B BuUje
OOBIKHOBEHHOM JApOoOM ¥ BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOH JpoOM B BHUjE
necaTUYHOH. JlecsTuuHble ApOOM M MeTpHuecKas cucremMa mep. ApupMeTHUeCKue NEHCTBHS U
YKCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECITUYHBIMU IPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOIICHWH. Macwima6, niponiopuus. [IpumeneHue
IIPONOPLUI IIPU PELICHUY 3a]1a4.

[TonsTue nponeHTa. Beiuucienre npoueHTa ot BEIUYUHbBI U BEJIMYUHBI 110 €€ MPOLIEHTY.
BeipakxeHue mpouEeHTOB NECITUYHBIMHM Jpo0simu. PerieHue 3amad Ha MpoueHTHl. BoipaxeHue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

Ionoxcumenvuvie u ompuyamenvHuvie Yucia

[lonoxwurenpHble U OTpULIaTENbHBIE uKcia. Llensie uncna. Mooyns uucna, ceomempuueckas
unmepnpemayusi Mooy uucna. VI300paxkeHue 4ducesl Ha KOOPAMHATHOW mpsMol. Yucnoswie
NPOMEdNCYMKU.

CpaBHenue uncen. Apudmernyeckue AeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHUCJIaMHU.

[IpssmoyronbHasi cuctema KOOpAMHAT HA IUIOCKOCTH. KOOpAMHATHI TOUKH Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

bykeennuvie evipasricenusn

[Ipumenenue OykB AJis 3aMCH MAaTEMaTUYECKUX BBIpAKEHUH U NpeioxkeHnil. CBolicTBa
apu(MeTHUeCKUX NIEUCTBUN. ByKgenHvle ulpajicenus u yuciosvie noOCmaHosKu. bykBeHHbIE
pPaBEHCTBA, HAXOXJIEHHE HEHU3BECTHOIO KOMIOHEeHTa. Dopmyibl; (GOpMysbl NepuUMeTpa Hu
TJIOIIAIU TPSIMOYTOJILHUKA, KBaJIpaTa, 00vbéma napaiieienuneda u Kyoa.

Pewenue mexcmoguix 3adau

Perienue TeKCTOBBIX 3a/1au apU(PMETHUECKUM CIOCOOOM. Peuienue no2uieckux 3a0ad.
Pewenue 3a0au nepe6Opom 6cex 603MOIUCHBIX BAPUAHINOS.

Pemenne 3amau, colep)kaliuxX 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIUYUHBI: CKOPOCTb,
BpEMsl, pAcCTOSHUE; LI€HAa, KOJIMYECTBO, CTOMMOCTb;, IPOU3BOJAUTEIBHOCTh, BpEMs, OOBEM
paboTbl. EMuHMIIBI M3MEpEeHUs: MacChl, CTOMMOCTH; PAacCTOSIHUSA, BPEMEHH, CKOpPOCTH. CB3b
MEXy €IMHULIAMU U3MEPEHNS KaKJOW BETUYHHBI.

Pemenne 3ama4, CBA3aHHBIX C OTHOLICHMEM, IIPONOPLUUOHAIBHOCTBIO BEIUYHH,

MPOLIEHTaMH; pelIeHHe OCHOBHBIX 3aJ1a4 Ha ApOoOU U TPOICHTHI.
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Oyenxa u npukuoxa, oxpyanexue pe3yibmamd.

Cocmaenenue 6yK8EHHbIX BbIPANCEHUL NO YCIO0BUIO 3A0AYU.

[IpencraBnenne MaHHBIX C MOMOINBIO TaOuui U auarpamMm. CrtonOyarble IuarpamMbl:
YTeHHE U MOoCTpoeHue. YTeHHe KpyroBbIX AUarpamm.

Haznaonan ceomempus

Harnsinueie nmpencrtaBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yTroJl, IOMaHasi, MHOTOYTOJIbHUK, YeTBIPEXYTOIbHUK, TPEYTOJIbHHUK, OKPYKHOCTb, KPYT.

Bszaumnoe pacnonosicenue 08yx npAMbIX Ha NIOCKOCMU, NApallelibHble npsmble,
nepneHouKyiapHvle npavvie. VI3MepeHne paccTOSHUN: MEXIY IBYMs TOYKaMHU, OT TOYKU JO
NPSMOIL; JUIMHA MapIIpyTa Ha KBAJAPATHOM CETKe.

V3mepeHne W TMOCTPOCHHE YITIOB C TOMOIIBIO TPAHCIOPTHpPA. BHUIBI TPEyroJbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJBHBIM, TYIMOYTOJNbHBIN; pPaBHOOEAPEHHBIH, PaBHOCTOPOHHUU.
YeTbIpEXYroIbHUK, MIPUMEPHI YETHIPEXYTOIbHUKOB. [IpSIMOYTroNbHUK, KBaJpaT: UCIOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, AWaroHaneil. M3zoopasicenue ceomempuieckux gueyp Ha HelIuHO8AHHOU
Oymaze ¢ UCNONb308AHUEM YUPKVIA, JUHENKU, VeoabHuka, mpancnopmupa. lloctpoeHus Ha
KJIeT4aToil Oymare.

[lepumerp wmHoOroyroipHuka. I[lonstue mnomaaun QUIYypsl; €IWHULBI H3MEPEHUS
wiomaan. [TpubmmxéHHoe n3MepeHne IUIomaan (Guryp, B TOM 4YHCIEe Ha KBaJpaTHOW CETKe.
IIpubnusicénnoe uzmepenue ONUHbL OKPYHCHOCIU, NIOWAOU KPYed.

Cummempus: yewmpanvHasa, ocesas U 3epkanbHas cummempuu. I[locmpoenue
CUMMEMPUYHBIX Puyp.

Haensaonvie npeocmasnenus o npocmpancmeeHHvlX @ueypax: napaiieienuneo, Kyo,
npuzMa, MUPamuod, KoHyc, Yuiurop, wap u cgepa. Mzobpasicenue npocmpancmeeHHulx Gueyp.
Ilpumepvr  pazeépmox  mHococpaHHuxos, yuiunopa u kowyca. CozoaHue Mmooeneti
NPOCMPAHCMBEHHbIX hucyp (U3 6ymazu, npo8oaOKU, NIACMUIUHA U OD.).

Ilouamue o06véma; edunuyvlt uzmepenuss o00véma. OOBVEM  NPAMOY20NLHOLO

napannenenuneoa, Kyoa.

PABOYAS [TPOTPAMMA
YYEBHOTI'O KYPCA «AJITEBPA». 7-9 KIIACCbI

enn u3ydyenus: yaeGHOro Kypca
Anrebpa sBIS€TCS OJAHUM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa OOECHeurBaeT

HU3YUCHUC APYTIUX AUCHUININH, KaK €CTCCTBCHHOHAYYHOI'O, TaK WU T'YMaHUTApPHOI'0 LHUKIIOB, eé
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OCBOEHHE HEOOXOAMMO JJIsl MPOJOJKEHUSI 00pa30BaHUs U B MOBCEAHEBHOU u3HU. Pa3Butne y
o0yJarmuxcs HayYHBIX MIpPEICTaBICHUIA 0 MIPOUCXOXKACHUN
U CYIIHOCTH ayireOpanvecknx aOCTpakiuii, crocode OTpakeHUs MaTeMaTHYeCKOW HayKOH
SBJIGHUN U TPOLECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMaTHUYECKOTO MOJICIHPOBAHUS B
HAyYHOM IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U
KAaueCTB MBINUICHHS, HEOOXOIUMBIX JJIs aJanTallii B COBPEMEHHOM LHU(pPOBOM OOIIECTBE.
W3ydeHne anreOppl €CTECTBEHHBIM OOpa3oM OOECIeurMBaeT pa3BUTHE YMEHUS HaOJIONaTh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJIBI, (POPMYIUPOBATH YTBEPIKICHUS.
OcBoeHme Kypca anreOpsl 00eCrieunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS 00YYarOIINXCs: OHU
UCTIONIB3YIOT JCIYKTUBHBIC W WHAYKTHBHBIC PACCYKICHHS, OOOOIICHHE W KOHKPETH3AIIHIO,
abctparupoBanre u aHanoruto. OOydeHue anredpe mpeArnojgaraeT 3HAYUTENBbHBIN O00BEM
CaMOCTOSITENIbHOM JIeATeNbHOCTH O0yYaloUIMXcs, MO3TOMY CaMOCTOSITEIbHOE pEelIeHHE 3adad
€CTECTBCHHBIM 00Pa30M SIBIISICTCS pealn3alueil 1esTeIbHOCTHOTO MPUHITUIIA O0YICHHUS.

B crpykType nporpammbl yueOHOro Kypca «AinreOpa» OCHOBHOW IIKOJIBbI OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKATelbHO-METOAMYECKUe JIMHUU: «Yucaa U BBIYUCICHUNY;
«AnreOpanueckue BhIpaXECHUSY; «YpaBHEHHUS U HepaBeHCTBa»; «DyHkuuny». Kaxnas uz atux
COJIEPIKATEIIPHO-METOUIECKIX JIMHUNA PAa3BUBACTCS HA MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca,
€CTECTBCHHBIM 00pa30oM TepervieTasch W B3aWMOJCHUCTBYS C JPYTMMHU €ro JUHUSMHU. B xome
M3YYEHHUS Kypca 00ydJaromuMcs IPUXOAUTCS TIOTUYECKH PACCYKIaTh, UCTIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBINH S3bIK. B CBSI3U € 3TUM 11e1€co000pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, TTPOHU3BIBAIONINE BCE OCHOBHBIC Pa3ieiibl MaTEMaTHYECKOro OOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYaIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
sa3pika. Takum 00pazoM, MOXXKHO YTBEpXKIaTh, YTO COAEPKATENBbHONM W CTPYKTYpPHOU
0COOCHHOCTBIO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne JIMHUM «YWcaa W BBIYHCICHUS» CIY)KAT OCHOBOW JUIS JAJIBHEUIIETO
U3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAFOIIMXCS JIOTMYECKOTO MBITICHUS,
(GOpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJMMBIX MJIs MOBCEIHEBHOHN KM3HH. Pa3BUTHE MOHATHS O YMCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAalUOHAIGHBIMH W HPPAMOHATBHBIMH YUCIaMH, (HOPMUPOBAHUEM
MIPEJCTaBICHUHN O JICHCTBUTEIBHOM YHCIIE. 3aBEPUICHUE OCBOEHUS YUCIOBOM JIMHUU OTHECEHO K
CTaplieMy 3BeHY OOIIero 00pa3oBaHusl.

Copmepxanne nBYX anreOpanuecKux JHHHNA — «AnreOpandeckre BBIPRKCHUS» U
«YpaBHEHUSI W HEpPaBEHCTBa»  CIOCOOCTByeT  (opMUpOBaHWIO Yy  0OyYaromuxcs

MaTEMATUYCCKOT'O allmapara, HCO6XO,I[I/IMOFO A peHICHUA 3aJad MaTCeMaTHKH, CMCKHBIX
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MPEAMETOB W TMPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4y. B OCHOBHOW IIKoJie Y4YeOHBIM MaTepHal
TPYNIUPYETCS BOKPYT PAMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHHE
MaTE€MaTHUKH KaK f3bIKa JUIsI TIOCTPOCHUS MATEeMAaTHYECKUX MOJEJNed, OMUCaHUs MPOIECCOB U
ABJICHUHN peallbHOTO Mupa. B 3amaun oOyueHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHS, HEO0OXOJUMOro, B YaCTHOCTHU, JJIi OCBOEHHUS Kypca
uH(OpPMATUKH, W OBJAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue
CHUMBOJBHBIX (OPM BHOCHT CBOM crHeuuduyeckuii BKJIAJ B pPa3BUTHE BOOOPAKECHHS,
CIIOCOOHOCTEHN K MAaTeMaTUYECKOMY TBOPYECTBY.

Copepxanve  (QyHKUMOHAIBHO-TpAQUUECKONW JIMHUM  HAIleIeHO Ha  IOJy4yeHUue
IIKOJIbHUKAMH 3HAHUHN O PYHKIMAX KaK BaKHEUIEH MaTeMaTHYECKON MOJEIH JJIsl ONMCAHUS U
WCCJICIOBAHMSI Pa3HO-00Pa3HBIX MPOIIECCOB U SBJICHHUM B IPHUPOJIC U 00ImecTBe. M3ydeHue 3Toro
MaTepuana CHocOOCTBYeT PAa3BUTUIO Yy OOYYaIOIIMXCS YMEHHUS HCIIONb30BaTh pPa3IUYHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMATHKU — CJIOBECHBIE, CUMBOJUYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH [IUBHIN3AIIUU

U KYJIbTYpBI.

MecTo y4eOHOro Kypca B yueOHOM ILJIaHe

CormacHo ydeOHOMY TUTaHy B 7-9 Kjaccax wH3ydaercs y4eOHBIM Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3JeNibl cofepxaHus: «Uuciaa M BBIYHCICHUS»,
«AnreOpanueckue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUN Y.

VYueOHbIil TIIaH Ha KM3ydeHue anreOpbl B 7-9 kilaccax OTBOAUT HE MeHee 3 yuyeOHBIX
YacoB B HEJEINIO B TEUCHHE Ka)/IOTO rojia 0OyUeHHs, BCEro 3a TPH roja oOydeHus — He MeHee

306 yuyeOHBIX 4acoB.

COJEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHU )

7 KUIIACC

Yucna u éviuucnenusn

PanuonanbHble Yucia

Jlpobu OOBIKHOBEHHBIE U AECSATUYHBIE, MEepexoi OT OAHON (opmbl 3amucu apodeit K
apyroi. IloHsATHE panoHaIbHOrO YMCIIa, 3alMCh, CPABHEHUE, YIOPSJOUYMBAHUE PAllMOHAIBHBIX
yucen. ApudMeTnueckue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemeHue 3amad u3 peaibHOM
IPaKTUKH Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNieM: OIpelesieHue, NMpeoO0pa3oBaHUe BBIPAXKEHUNM Ha
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OCHOBE OIPE/IENEHUs], 3aIUCh OOJIBIINX YUCETL.

[IporeHThl, 3aMCch MPOLIEHTOB B BUJE IpOOH U ApOOH B BUAE MPOIEHTOB. TpH OCHOBHBIE
3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3a/1a4 U3 pPealbHON IPAKTUKH.

IIpuMeHeHNne MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YNCEIL.

PeasibHble 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Anzedbpauueckue eviparxcenus

[TepeMeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHHS C NMEPEMEHHOU. JlomyCcTUMBbIE 3HAYEHHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAy BEIMYMHAMU B BUJE GpopMyIbl. Beraucienus
o popmymam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPKECHHH, TOKICCTBEHHO PAaBHBIC BHIPAKEHHS, MPABUIIA
peoOpa3oBaHusl CyMM U MPOU3BEIECHUMN, IIPaBUIa PacKpPbITHS CKOOOK M MPUBEICHUS MOJ0OHBIX
CJIaraeMblX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpnHowieHbl 1 MHOTOWIeHbl. CTeneHb MHOrouaeHa. CiloxXeHue, BBIYUTaHUE, YMHOKEHNE
MHOroujeHoB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBapaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnuenus

VYpaBHeHHEe, KOPEHb ypaBHEHUS, MTpaBUiia IPeoOpa30BaHusl ypaBHEHUS, paBHOCUILHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEM JIMHEHMHOIO ypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIbIO YPaBHEHUH.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux?®. Cucrema ABYX JHHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[TprMepsl pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara toukn Ha npsmoin. UucimoBble NpoMexyTKU. PaccrosiHue Mexay IByMst
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHast cucrema koopaunat, ocu OX m Oy. AOcrucca M opIuHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3aaaHHbBIX (opmyiamu. YreHue rpadukoB
peaNbHBIX 3aBUCUMOCTEH.

Ionstue ¢ynkiuu. I'padpuk ¢ynkumu. CpoiictBa (ynkumid. Jlunelnas ¢yHkuus, eé

rpaduk. I'paduk dynkuun y = kX + b. Ipaguueckoe pewenue nunelinvlx ypagrnenuii u cucmem

2 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHHUEC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIIbHOM IIJIaHEC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.
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JUHEUHBbLX YPAGHEHULL.

8 KUIACC

Yucna u éviuucnenusn

KBanpatuslit kopeHb u3 uucina. [lowamue o6 uppayuouanvhom uucie. [lecamuumvie
npubuUdICeHUs uppayuoranrbHuix yucen. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M MX
NPUMEHEHHUE K MPeoOpa30BaHHUIO YUCIIOBBIX BBIPAKCHUW W BBIYHCICHUSAM. /lelicmeumenbHble
uucaa.

Crenens C LeJIbIM NIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKUCh YHUCIIA.

Anzebpauueckue evlparxceHus

KBagparuslii TpEXusieH; pa3ioxeHne KBaApaTHOrO TpEXUIeHa Ha MHOKUTEIH.

Anrebpanyeckasi apo6b. OCHOBHOE CBOMCTBO anreOpanueckoit apodu. CroxeHwue,
BBIUMTAaHUE, YMHOXKEHHE, AelieHue anredpandeckux apoOeil. PanmoHanbHble BBIpAXKEHHUS U UX
npeoOpazoBaHue.

Ypasenenus u nepagencmea

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEHl KBaapaTHOTO ypaBHeHUs. Teopema Buema.
Pemienvie ypaBHeHMIi, CBOISIIMXCA K JMHEWHBIM M KBajpaTHeIM. [Ipocteiimme npoOHO-
paloHaIbHBIC YPaBHEHUS.

I'paghuueckas unmepnpemayus ypagueHull ¢ 08yMs NEPEMEHHbIMU U CUCEM JIUHEUHbIX
ypasHenuii ¢ 08yms nepemeHHvimuy. llpuMepsl pelleHHs CUCTEM HEIWHEWHBIX YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Perrenre TekCTOBBIX 3374 anreOpanyeckKuM CIiocoOOM.

UucnoBble HEpaBEeHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHNIBHOCTE HepaBeHCTB. JIMHEliHbIE HepaBeHCTBa C OAHOM mnepeMeHHOU. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

Dyukyuu

[Tonsitue ¢pynxuu. O6nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHUui QyHkuuu. Crnocoosbl
3amanus QyHKIUH.

I'papux ¢ynkuuu. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumepsl rpadukos
GYHKIHHA, OTPAKAIOIINX PeaIbHBIE TTPOIIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTH, UX
k .
rpapuxu. @ynxmuu y = X2, y = X3,y = 4x, Yy = o I'pagpuueckoe pewenue ypasneHuu u

cucmem ypasHeHui.

9 KVIACC
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Yucna u évluucienus

JlelicTBUTEILHBIE UM CJIA

ParnmonanbHelie 4ncna, uppayuoHaibHvle Yucid, KOHeyHble U DeCKOHeuHble OecsmuiHble
opobu. MHuooicecmeo OelicmeumenbHulX yucel, Oeucmeumenvhbvle 4Uciad Kak OecKoHeuHble
decamuunvle Opobu. Bzaumno 00HO3HaAuHOe coomeemcmeue Mexncoy MHOHICECmEoM
OelicmeumenbHbIX yucesl U KOOPOUHAMHOU NPAMOU.

CpasHenue OelicmeumenbHbiX yucen, apugpmemuyeckue 0elcmeus ¢ OeticmaumenbHbIMU
yucnamu.

HN3mepenus, npudInKeHusi, OLEHKH

Pa3mepsl 00BEKTOB OKpYKAIOLIEro MHUPA, IIUTEIBHOCTH IMPOILIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnmxE€HHOE 3HAYEHHE BEIWYMHBI, TOYHOCTb NpUOIMKeHHs. OKpyriaeHHe 4YHcen.
[TpukuKa 1 OIleHKa Pe3yIbTaTOB BHIUMCIICHUH.

Ypasenenus u nepasencmea

YpaBHeHus ¢ 0OHOI NTepeMeHHOM

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHHU M, CBOAALIMXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K  KBaJpaTHBIM.
bukBagpatHoe ypaBHeHUE. [Ipumepst peuwieHus ypasHeHuu mpemovel U Yemeepmou cmenenel
DPA3NodHceHuemM Ha MHOMCUMENU.

Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3314 aNreOpanyecKuM METOIOM.

Cucrembl ypaBHeHU

VYpaBHeHHe ¢ AByMsl NepeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN C JBYyMsl NEpEMEHHbIMU. PellieHune cucreMm JByX YpaBHEHHH, OJIHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOil creneHu. ['paduueckas WHTepHpeTaIis CUCTEMbl YPaBHEHHI ¢
JIBYMSI TI€pEMEHHBIMHU.

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

HepaBencrBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBanparHble HepaBeHcTBa. ['padmyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

Dyukyuu

KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KoOpAWHATHI BEPIIUHBI

napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.
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I'paduknu bYHKIHIA: y = kx, y = kx + b, y
y = Vx,y = SI/II/IX CBOIJCTBA.

Yucnosevie nocieoo08amebHOCMU

Omnpenesienne u cnocoObI 3aJaHUs YHCJIOBBIX MOCJI€10BATEIbHOCTEN

[ToHsTHE YKCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE TIOCIEA0BATSIIBHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

ApudmMernyeckasi 1 reoMeTpHUUYECKasi NPOrpeccuu

Apudmerndeckass W reoMeTpuueckas —mporpeccun. DopMmynbl  N-TO  WieHa
apupMETUYECKON U TEOMETPUUYECKON MTPOTPECCHil, CYMMBI TIEPBBIX N WICHOB.

H3zo0padicenue uneHos apu@dmemudeckon u 2eoMempuieckoll. npoepeccuii. moukamu Ha

KOOpOuHammuou niockocmu. Jluneunviii u 5kcnoneHyuanbHoli pocm. CrodxicHvle npoyeHmul.

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPU . 7-9 KIIACCbI

Ilesn n3ydyenust yueOHOIo Kypca

OOmme nenn uzyueHust yueOHoro kypca «I'eometpusi» npencrasiensl B [IOOIT OOO.
OHu 3aKII0yaroTCs, MPEXJe BCEro B TOM, YTO Ha YpOKaxX I€OMETPUHM OOyYaroUIUiiCs y4UTCs
IPOBOAMTDH JTOKA3aTENIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHs, TOKa3bIBATh
VICTUHHBIE YTBEP)KICHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHUS «OT
IPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHbIE yTBEpXkaAeHus. B
Oo0y4yeHHH YMEHHIO pacCyXJaTb COCTOMT BaXHOE BOCIHMTATEIBHOE 3HAYCHHE W3Y4EHUS
TE€OMETPHH, MIPUCYIIIEE UMEHHO OTEUECTBEHHON MaTeMaTH4eCKOH IIKOJIE.

Bropoii nenbio n3y4eHns reOMETPUU SBIISIETCS NCIOJb30BaHNE €€ KaK HHCTPYMEHTA pU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKHUX 3a/ad, BCTPEUAIOLIUXCS B pealbHOU
KHU3HU. DTOMY COOTBETCTBYET BTOpAasi, BBIUMCIUTENbHAS JUHHUS B W3YYEHUHM TE€OMETPUU B
mKoJje. [l 3TOro y4uTento peKoMeHaAyeTcs NoAOUpaTh 3a1aul MPAKTUYECKOTO XapakTepa A
paccMaTpUBaeMbIX TEM, YYUTh OOYYArOIIMXCS CTPOUTh MaTeMaTHUECKHE MOJENU peajbHbBIX
JKU3HEHHBIX CUTyallul, MPOBOJWUTH BBIYMCIEHUS M OLEHUBATh aJEKBAaTHOCTb IOJYYEHHOIO
pesynbraTa. KpailiHe BaXHO MOAYEPKUBATH CBSA3M TEOMETPUH C JIPYTUMH TpEAMETaMU,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEJICHHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJTYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «BekTtopsl», « pUroHoMeTpuuecKne COOTHOIIEHU», «MeTo KOOpAuHaT

u «Teopema [Tucdaropay.
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MecTto yueOHOro Kypca B y4eOHOM IJIaHe

Cornacno yuebHOMYy miaHy B 7-9 kiaccax u3ydaercst yueOHbIH Kypce «['eomerpusi»,
KOTOPBII BKJIIOYAET CJIEAYIOIINE OCHOBHBIE Pa3Jienbl cofepxanus: «I eomerpuueckue GpUrypsl u
UX CBOMCTBa», «3MepeHne reoMeTpUUECKUX BEINYMHY, a TaKKe «/|ekapToBbl -KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBrmxenus miockoctu» U «lIpeoOpasoBanus mogoous».

VY4eOHbIi MIaH IpeaycMaTpuBacT U3ydyeHHe TeOMETpUH Ha 0a30BOM YpOBHE, UCXOMS U3
He MeHee 68 ydeOHBIX 4acoB B y4eOHOM Trojay, BCETO 3a TpH roga odydeHus — He meHee 204

qacoB.

COHAEPXXAHUE YVYEBHOI'O KYPCA (IT0 'OJAM OBYYEHU)

7 KUIIACC

Havansneie nonstusa reomerpuu. Touka, mpsimasi, OTpe30K, Jyd. Yrod. Buael yrios.
Beprukanbusle M cMexHble yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienpHOCTD U NEPNEHIUKYIISIPHOCTD MPSIMBIX.

Cummempuunvie @uaypol. Ocnosnvie ceolicmea oceeoli  cummempuu®. TIpumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUDE.

OcHo6Hble NOCMPOeHUs C NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronbuuk. Bricota, mMeamnana, OuccekTpuca, WX cBoicTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUI TPEYroiabHUKU. HepaBeHCTBO TPEyTrOJbHUKA.

CpolicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyrosbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NPU3HAKYU MApaJIENbHbIX NpsAMbIX. CyMMa yIiIOB TpeyrojibHHKa. BHemHue
YTJIbI TPEYTOJIBHUKA.

[IpssMoyronbHBI TpeyroJbHUK. CBOMCTBO MEIUaHbl HMPSMOYTOJIBHOIO TPEYrOJbHHUKA,
NPOBEACHHOW K TrunoreHyse. IIpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYTOJIBHUKOB.
[TpstMOyTONBHBIN TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reomMeTpuu: HepaseHcmeo mpey2o/ibHUKA, HEPAaBEHCTBO O JUIMHE
JIOMaHO#, Teopema o OouibllieM yrie U OoJblIel CTOpoHEe TpeyroibHHKa. Ileprnenaukynsp u
HAKJIOHHA.

Feomempuqeacoe MmMecmo modex. EI/ICCCKTpI/ICEl yriia u CCpCIIPIHHLIﬁ MNEPIICHAUKYIIAP K

3 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaia.
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OTPE3KY KaK FeOMETpUYECKHE MECTA TOYEK.
OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, UX CBOMcTBa. B3aumHOe pacnosyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas u cexymas K oKpyxHOCTU. OKpYXHOCTb, BIIUCaHHas B

yroii. Bnincannasi 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronpuuku. [lapamienorpamMm, e€ro npu3Haku M CBOWCTBA. YacTHbBIE ciydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u mpusHaku. [IpsaMoyronbHas Tpanenus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema Paneca u meopema o0 NPONOPYUOHATbHBLIX ompe3kax. CpeaHue JIUHUU
TPEYroJibHUKA U Tpaneuuu. Llenmp macc mpey201oHuKa.

Ilooobue mpeyzonvruxos, koaghguyuenm nooodus. Ilpusnaxku noooodus mpeyorbHUKOS.
[TpumeHneHnne no100ust PH PEIICHUH TPAKTUUECKUX 3ajau.

CpoiicTBa momianeii reomerpuueckux ¢uryp. GopMmyIbl s IJIOMAAN TPEYTOJIbHUKA,
napaenorpaMmma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX (QUTYD.

Beruuciienue miomanei TpeyrolbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemeHun NpaKTHUYECKUX
3aja4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIja NPSMOYTOJBHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°.

Bnucannble M LIEHTpAIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOWU. YTIbI MEKIY
XopAaMM UM CEeKylmMMH. BrucanHble U onucaHHbIE UETBIPEXYTOJIbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpyxHocTed. Kacanue oxpyxnocreil. OOmue KkacarelbHble K JABYM

OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunHyc, TaHreHc yrioB or 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUSI.

Pemenre TpeyronmpHukoB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PeieHue
NPaKTHYECKHX 33124 C UCIOJIH30BAHUEM TEOPEMbI KOCHHYCOB U T€OPEMbI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1eMEHMO8.

Teopema o npousgedenuu oOmpesKos Xopo, meopembl O NPOU3BEOCHUU OMPe3K08
CeKyuux, meopema o Keaopame KacameibHoll.

BexTtop, nnuHa (MOAydb) BEKTOpa, COHAINPABJICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
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HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTsl BeKTOpa.
CkasipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.
JlekapToBbl KOOpAMHATBl HA IUIOCKOCTU. Ypasnenus npsamon W OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.
[IpaBuibHBIE MHOTOYrOJIbHUKHM. [liiMHA OKpyXHOCTU. ['pajgycHas u paauaHHas Mepa
yIJla, BBIYMCIEHUE JUIMH 1yT OKpy:KHOCTeH. I1nomane kpyra, cekropa, CErMeHTa.
Heuoicenusa  niockocmu U 6HympeHHue — cummempuu — Queyp  (InemeHmapHvie
npeocmasnenus). Ilapannenvrnwiii neperoc. Ilosopom.
PABOYAS I[TPOTPAMMA
YUEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA»
7-9 KIIACCBI

Hean n3yvyenust yaeGHOro Kypca

B coBpemeHHOM 1M(GPOBOM MHPE BEpPOATHOCTh W CTAaTHCTHKA NPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3pPEHUS MPAKTUUYECKUX MPUIOKEHHUM, TaK U HX POJU B
oOpa3oBanuu. Kaxapiii 4enoBeK MOCTOSIHHO NMPUHUMAET PELICHHS HAa OCHOBE HMEIOIIUXCS Y
HETrO JaHHBIX. A JJIA 000CHOBAHHOI'O MPUHATHUA PCHICHUSA B YCIOBUAX HEAOCTATKA HUIIN n30BITKA
uHpopManuu HEoOXOJAUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MBINUIeHHE. IMEHHO MOATOMY OCTpO BCTalla HEOOXOAUMOCTH CPOPMHUPOBATH Y
oOydaromuxcsi, B ToM 4ucine oOywatoumxes ¢ 3I[IP, ¢yHKIMOHanbHYI0O TPaMOTHOCTH,
BKITIOYAOIIYI0O B Cce0si B KayecTBE HEOTHEMIJIEMOH COCTaBISIOIICH yMEHHE BOCHPHUHUMATh U
KPUTHYECKH aHAJIM3UPOBaTh MHPOPMAIUIO, MPEJCTABIEHHYIO B Pa3IM4HbIX (pOopMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pealbHBIX IMPOILIECCOB W 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEHIINe BEpOSITHOCTHBIE PacuéThl. 3HAKOMCTBO C OCHOBHBIMU MPUHITUNIAMH cOOpa, aHaIH3a
U TPEJCTaBICHUS JAHHBIX M3 PA3JIMYHBIX cep KU3HU OOLIecCTBa M rocyAapcTBa MpHOOIIaeT
o0y4aromuxcsi K 00IIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yuyeOHOTO Kypca «BeposSTHOCTh M CTATHUCTHKA» OCHOBHOM
IIKOJIBI  BBIZICNIEHBI CIIEAYIOIINE CcoAepKaTenbHO-MeToanueckue suHuu: «lIpencraBienue
JAHHBIX W ONHUCATEeNbHAs CTaTHUCTHKA»; «BeposaTHOCTBY; «INeMEHThl KOMOWHATOPUKHY;
«BBenenue B Teopuio rpadosy.

Copepxanne nmuaun «lIpencraBieHre JaHHBIX W ONMUCATENIbHAS CTATUCTUKA» CIYXKHUT
OCHOBOH 1711 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OpPMALIMEH: OT YTCHUS W HHTEPIpPETAUU
uH(popMmalnuy, TNpencTaBIeHHOW B Tabnuiax, Ha jAuarpaMMmax ©u rpadukax 10 cbOopa,

MMPEACTABJIICHUA U aHalIn3a JaHHBIX C UCIIOJB30BAHUEM CTaATUCTHUYCCKUX XaPAKTCPUCTUK CPEIHUX
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u pacceuBaHusi. PabGortas ¢ pgaHHbIMH, oOyuwatomuecs ¢ 3[IP yuarcs cuumThiBaTh U
WHTEPIPETUPOBATh JAaHHBIC, BBIJBUTaTh, APryMEHTHUPOBATh W KPUTHUKOBATH MPOCTEUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (AKTOpaMH, BBHI3BIBAIOIIMMHU HM3MEHYMBOCTb, M OIICHUBATh HUX
BIIMSIHME HA PaCCMaTPUBAEMbIE BEJIMUYHUHBI U IPOLIECCHI.

NHTynTHBHOE  TpeACTaBIEHHME O  CIy4allHOM  W3MEHYMBOCTH,  HCCJIEJIOBAHHUE
3aKOHOMEPHOCTEH M TEHICHUMN CTAaHOBUTCS MOTHUBHUPYIOLICH OCHOBOM IUIsl U3YYEHHsI TEOPUU
BeposiTHOCTe. bonbiioe 3nHadenue st odywaromuxcsi ¢ 3[IP 3mech uMMEOT mpakTHYEeCKue
3a/1aHHs], B YACTHOCTH OIBITHI C KIIACCHUYECKUMU BEPOSITHOCTHBIMUA MOJEIISIMHU.

[TonsiTHe BEpOSTHOCTU BBOJUTCS Kak Mepa mpapaononobus ciaydaitHoro coobitus. [lpu
u3ydeHnn Kypca oOydarommuecs ¢ 3I1P 3HaKOMATCS ¢ MPOCTEHIIMMH METOJAMH BBIYUCIICHUS
BEPOSATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTApPHBIMU UCXOJIaMU,
BEPOATHOCTHBIMU 3aKOHAMHU, TMO3BOJISIONIMMH CTaBUTh W peliath Ooyiee cloKHbIe 3ajaud. B
KypC BXOJST HayaJlbHbIE MPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX M MX YHUCIOBBIX
XapaKTepUCTHKAX.

Taxxe B paMkax 3TOro Kypca OCYIIECTBIsieTcsl 3HAaKOMCTBO oOyuaromuxcst ¢ 3P ¢
MHOXECTBAMU M OCHOBHBIMHU OIE€palMsIMU HaJ MHOXECTBAMHU, PACCMATPUBAIOTCA IPUMEPHI
MPUMEHEHHU JIs1 pEUICHUs 3a/1a4, 8 TAK)Ke UCIOJIb30BAaHUA B JPYIMX MaTEMaTUUYECKUX Kypcax U

y4eOHBIX MpeaMETaX.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

B 7-9 xnaccax wusywaercs Kypc «BeposSTHOCTP M CTaTHCTHMKa», B KOTOPBIA BXOJAT
paznensl: «IIpeacraBieHne JaHHBIX U ONKCATENIbHAsA CTaTUCTHKA»; «BeposTHOCTEY; «IeMEeHThI
KOMOMHATOpUKNY; «BBeneHune B Teopuio rpadony.

Ha u3ydenue nanHoro kypca oTBoUT 1 yueOHBIN yac B HEJENIO B TEUEHHE KaXKA0T0 rojia

o0yuenus, Bcero 102 yueOHbIX Haca.

COHAEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

7 KJIACC

[IpencraBnenue NaHHBIX B BHUJE TaOmWil, auarpamm, rpadukoB. 3amoigHeHHE TaOJIHII,
YTeHHE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTONIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHBIX mporeccoB. M3BneueHne uHGOpMaAIlMU W3 AMArpaMM M TaOIUI, UCTOIb30BaHUE U
WHTEpIPETAIHs TaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeHee apudmeTnyeckoe, MeIuaHa, pa3max, Haubosbliee u
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HaMMEHBIIIee 3HAYCHUST HA0Opa YMCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.
Cryuatinwiii skcnepumenm (onvim) u ciyyaunoe coovimue. Bepoamnocms u uacmoma.
Ponv manoseposamuvix u npakmuyecku O00CMOBEPHLIX COObIMUL 6 npupode u 8 obujecmae.
Monema u uepanvhas Kocmo 6 meopuu eposmnocmeri®.
I'pag, sepwuna, pebpo. Cmenenv eepuunvl. Hucno pébep u cymmapuas cmeneHs

sepuwiun. Ilpeocmasnenue o ceasnocmu epagpa. Llenu u yukawi. Ilymu 6 epagpax. O6x00 epaga

(atlnepos nyms). Ilpedcmasnenue 06 opuenmuposannom epage. Pewenue 3adau ¢ nomowwio

epaghos.

8 KUIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUI, TUarpaMM, rpadukos.

MHOXECTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu HaJa MHOXKECTBAMM:
o0veanHEeHUe, TepecedyeHue, gononHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBAMU:
[IEPEMECTUTENIBHOE, COUYETATENIbHOE, pAaCIpeAeauTeNIbHOe, BKIOueHus. lcnosb3oBaHue
rpadu4ecKoro MpeICcTaBICHUs] MHOKECTB IS ONMCAHMS PEabHBIX MPOIECCOB U SIBICHUH, MPU
pelIeHnu 3a1ay.

Usmepenue pacceusanus oaunnvix. /ucnepcus u cmanoapmuoe OMKIOHEHUe YUCTIO8bIX
Habopos. /[uazpamma pacceusamusi.

DOnemeHTapHble COOBITHS ciydaiiHoro omnbita. CiydaiiHble coObiTus. BeposiTHocTH
coObITHil. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaiiHbIi BBIOOD.
CBsi3b MEXJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HpPUPOJE,
oOLIeCTBE U HayKe.

lepeso. Ceoiicmsea Oepegbes.: eOUHCMBEHHOCMb NYMU, CYWECMBO8AHUE BUCAYeLll
BEPULUHDL, CB53b MedHCOY HUCIOM 6epuiur U yuciom péodep. Ilpasuno ymHooxcenus. Pewenue
3a0ay ¢ nomowvio 2pagos.

Ilpomusononooicnvie cobvimus. [uacpamma Oiinepa. ObvelduneHue u nepeceuyeHue
coovimuil. Hecoemecmuvie cobvimus. @opmyna cnodxceHus 6eposmuocmeu. Yciosnas
sepoamuocms. Ilpasuno ymnooscenus. Hezasucumoie coovimus. [Ipedcmasnenue sxcnepumenma
6 8uoe depesa. Pewenue 3a0au na naxodcoeHue eposmHocmeri ¢ NOMOWbIO 0epesa Ciy4auHo2o

9KCnepumenma, ouazpamm Jinepa.

9 KJIACC

HpC,Z[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, Auarpamm, Ppa(I)I/IKOB, HUHTCpIIpETAlNA JaHHBIX.

4 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.
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YreHue u NOCTpOEHUE TaONIUL, TUarpaMM, rpauKoB O peasbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoyetaHusi ¥ 4UCIO coueTaHui. Ipeyeonvnux I[lackans.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

I'eomempuueckas eeposimuocms. Cnyyaiimslil 6b100p MoOuKU U3 Gueypvl HA NIOCKOCMU,
U3 ompesKa u u3 0yeu OKpyICHOCHU.

Ucneiranne. Ycenex u Heynaya. Cepust ucnblTaHuid a0 nepBoro ycnexa. Cepus
ucnelTaHuil beprynnu. BepostHocTr coObITHIA B cepun ucnibiTanuii bepHysn.

CrnyuaiiHas BeIMYMHA U pacHpeleliCcHHE BEPOATHOCTEH. MareMaTtndyeckoe OXKUIaHUE U
mucnepeus. [Ipumepel MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOrO CPEIHEro 3HAaueHUs
BEJIMYMHBL. MaTeMaTn4yecKkoe OKUIAaHUE U JUCIEPCHS CIydYalHON BEIMYHMHBI «YUCIIO YCIIEXOB B
CepHUH UCIBITAHUM bepHym».

ITonsaTue o 3akoHe OobIINX yuces. MI3MepeHne BeposSsTHOCTEH ¢ MOMOILBIO YacToT. Poib

1 3HaYE€HUE 3aKOHA OOJIBIIMX YHUCET B IpUupoac u O6H.[€CTB€.

IIpuMepHBIe KOHTPOJIBHO-U3MEPUTEIbLHbIE MATEPHAJIbI

IIpoBeneHue OLIEHKHM JOCTMKEHUH IUIAHUPYEMBIX PpEe3yJbTaTOB OCBOEHHUS Y4eOHOTro
npeaMera MpoBOIUTCS B (opMe TEKYIIEro U pyOeKHOro KOHTPOJIS B BHUJAE: KOHTPOJIbHBIE
paboThl, caMOCTOSITENbHBIE pPA0OTHI, 3a4eThbl, MaTEeMATUYECKUE JUKTAHThl, MPaKTHYECKHE
paboThl, MUCbMEHHBIA OTBET IO UHIUBUIYATbHBIM KapTOUKaM-3aJaHUSIM, TECTUPOBAHHUE.

Hns  oOyuarommxcsi ¢ 3[IP Bo3MOXHO u3MeHeHHEe (GOPMYIMPOBKH 33daHUN Ha
«TIOIIATOBYIO»,  aJaNTali0  IpeJlaraeMoro oOydarolmeMycss TeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaya: MCIOJb30BAHUE YCTHBIX M NMHUCbMEHHBIX WHCTPYKLUH, YIPOLICHHE
JUIMHHBIX CJIOXHBIX (OPMYIMPOBOK MHCTPYKIUI, pellleHne C ONOpO Ha aJropuT™, oOpasel,

UCIIOJIb30BaHUE CIIPABOYHOM HH(pOpMALIHH.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBaIMsl K OOy4eHHI0O MaTeMaTHKe U IeJeHalpaBiIeHHOW I103HaBaTeIbHOU
JeSITEIbHOCTH;

MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTHUYECKYIO JAEATEIbHOCTb,
TpeOyYIOIIyI0 MaTEMaTHYECKUX 3HAHUH, B TOM YHCJI€ YMEHUE YUUTHCS Y IPYTHX JIIOJEH;

CIOCOOHOCTh OCO3HABaTb CTPECCOBYIO CHUTYalUI0, ObITb T'OTOBBIM JEHCTBOBATH B

OTCYTCTBUE rapaHTHl ycrexa;
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crocoOHoCcTh oOywaromuxcs ¢ 3[IP k oco3HaHwio cBoMX Ne(DUIIMTOB M TPOSIBICHHUE
CTPEMIICHHS K UX TPEOI0JICHHUIO;

CIOCOOHOCTH K CAMOPa3BUTHIO, YMEHUE CTABUTH JIOCTHKUMBIE 11ETIH;

yMEHHE pa3inyaTh Y4eOHBIE CHTyallud, B KOTOPBIX MOXHO JICCTBOBAaTh
CaMOCTOSITENIbHO, M CUTYyalluH, TJe CIeAyeT BOCIIOIb30BAThCS CIPABOYHON WH(MOpPMAIMEH Hin
JPYTHMH BCTIOMOTATEIIbHBIMU CPEACTBAMH,

CIIOCOOHOCTh TIEPEHOCUTHh TIOJNyYeHHBIE B XOA€ OOy4YeHHUS 3HAHHUS B aKTyaJlbHYIO
cuTyaruio (IIpyu pelieHnH KUTESHCKHUX 3a/1a4, TPEOYIOITMX MaTeMaTHYECKUX 3HAHUN );

CIIOCOOHOCTh ~ OPHUEHTHUPOBAThCS B  TpeOOBaHMSIX W  NpaBWIAX  IPOBEICHHS
MIPOMEXKYTOUYHOU U UTOTOBOW aTTECTAllUU;

OBJIaICHUEC OCHOBaMH q)HHaHCOBOfI I'paMOTHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

Ognadenue ynugepcanbHbIMU yueOHbIMU NOZHACAM ENbHBIMU 0EUCMBUAMU:

YCTaHABIIMBATh NPUYMHHO-CJIEICTBEHHBIE CBA3M B XOJI€ YCBOCHHUS MAaT€MaTH4YECKOIro
MmarepHaa;

BBISIBJIATh 1€(DUIUT JAaHHBIX, HEOOXOAMMBIX JJISl peIlIeHUs TOCTaBICHHOM 3a1auu;

C MOMOIIBIO YYUTEINS BBIOMpATh CIIOCOO pelIeHHs] MaTeMaTHUeCKOH 3a1auu (CpaBHUBATh
BO3MO)KHbBIE BapUaHThI PEIICHNUS);

INPpUMCHATL U Hp606p330BLIBaTL 3HAKW U CHMBOJIBI B XOAC PCIICHHUA MATCMATHYCCKUX

3a/1ad4;

YCTaHaABIMBATh HCKOMOE U JJAHHOE IPH PEIICHUU MaTEMaTUYECKOMN 3a1a4H;

MOHUMAaThb W HHTEPHpPeTHPOBaTh HH(GOPMALMIO pa3IMYHbIX BHJIOB U  (GopM
IIPE/ICTABIICHUS;

WITIOCTPUPOBATH pellaeMble 3a/1aui rpaMuecKUMHU CXEeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMALIHIO.

MOHUMAaTh U MCIOJb30BaTh MaTeMaTHUYECKUE CpPEACTBAa HAISIAHOCTH (Tpaduku,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIP.) Ul WIUTIOCTPALIUH, UHTEPIPETallui, apryMEeHTAIUH.

Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMIU:

OpPraHM30BBIBATh y4E€OHOE COTPYJHUYECTBO U COBMECTHYIO JIE€ATEIbHOCTh C YUUTENIEM U
CBEPCTHHKAaMH B IIPOIIECCE PEIIEHUs 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOAUTh 0OIIHME crIocOO0BI paboThI; paboTaTh B IpyMIe: HAXOAUTh
olmiee pemieHue W paspemiaTb KOH(UIMKTBI Ha OCHOBE COIVIACOBaHMSA NO3MLMH M ydéra

MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;
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MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MDIMKTOB MPH HAIMYUU Pa3HBIX TOYEK 3pEHUS U
pa3pemiath KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIIMIA BCEX YIACTHHUKOB;

apryMEHTUPOBaTh CBOI MO3ULMIO U KOOPAMHHPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIeHUs B COBMECTHON ACSITENbHOCTH;

BBINIOJIHATH CBOKO  4acThb paboOThl, JOCTUraTh KayeCTBEHHOI'O pe3ylbTarta U
KOOPJAMHUPOBATH CBOU JCHCTBUA C APYTUMU WICHAMU KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI TPOTYKT.

Osnadenue ynugepcaibHbIMu y4eOHbIMU PeSYTAMUBHBIMU OCUCMBUAMU:

CTaBUTh LI€TH, BbIOMpPaTh M CO3JaBaTb AJNTOPUTMBI ISl  pEHICHHUS] Yy4eOHBIX
MaTeMaTUYECKUX MpoOem;

IJITAHUPOBaTh M OCYIIECTBISATH JCSITEIBHOCTb, HANPABJICHHYIO Ha PEIICHHUE 33134
HCCJIEIOBATENLCKOTO XapaKkTepa.

dbopMynupoBaTb W yIep)KMBaTh  yuyeOHYI0  3ajady, COCTaBisATh IUIAaH U
IMOCJICIOBATEILHOCTE ACUCTBUM;

OCYIIECTBJISITh KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIC KOPPEKTHUBBI,

KOHTPOJIMPOBATH MPOIIECC U pe3yibTaT yueOHOW MaTEMaTHUECKOM 1eATeIbHOCTH;

a/IeKBaTHO OIICHMBATh MPAaBUIBLHOCTh WU OIIMOOYHOCTH BBHITIOJHEHHS y4eOHOU 3amauu,
€€ 00BEKTHUBHYIO TPYJIHOCTh M COOCTBEHHBIE BOBMOXXHOCTH €€ pEeIIeCHUS;

clIvyaTh CHOCOO JEHCTBUS M €ro pe3ynbTaT € 3aJaHHbIM JTaJOHOM C IEJbIO
oOHapyXeHHs OTKJIIOHEHUN U OTJIIMYUI OT ATaJIOHA.

MPeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHUKHYTh MIPH PEIICHUN y4eOHOU 3aa4H;

MOHMMATh TPUYMHBI, 1O KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynbTaT
JeSTeTLHOCTH, ONPEICNISITh MO3UTUBHBIE U3MEHEHUS U HaINpaBJIeHUs, TpeOylolue qanbHenIei
paboThI;

PeryaupoBaTh Cioco0 BhIpayKEHHs SMOLIUH.

NPEIMETHBIE PE3YJBbTATHBI

Pesynprathl ocBoeHus y4yeOHoro mpeamera «Marematuka (BKJItoyas —anreOpy,
TFE€OMETPHUIO, BEPOSITHOCTb M  CTATHUCTUKY)», pacHpelelieHHble 10 TrojgaM OOy4YeHHs,
bopMynupyroTCS IO NPUHUIUNY J00aBJIEHUS HOBBIX pE3YyNbTaTOB OT Toja K TOdy, YXkKe
Ha3BaHHbIE B MPEIBIAYLNIMX TOJaxX MO3UIMH, KAaK IPABWIO, JOCIOBHO HE IOBTOPSIOTCS, HO
YUNTBHIBAIOTCS (pe3yibTaTbl OYEPEAHOrO TroJa M0 YMOJYAHUIO BKJIIOYAIOT pPE3YyJIbTaThl
OpeIbLAYIINX JIET).
PABOYAJ ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KITACCBI
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enn u3ydyenus: yaeGHOro Kypca
[TpropuTeTHBIMH LENIIMU O0YYEHHUSI MaTeMaTHKe B 5—6 KJlaccax sIBJISIOTCS:

" [IpONOJDKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaTEMaTHMUYECKUX MOHATHH (UMCIIO, BEJIMYMHA,
reoMerpuyeckas (urypa), oOecnedMBalOLMX IMPEEMCTBEHHOCTh W IEPCIEKTUBHOCTD
MareMaTu4eckoro 00pa3oBaHus 00yUYarOIIUXCS;

" pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH oOyuarommuxcst ¢ 3I1IP,
[I03HABATENIbHOW aKTMBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, HMHTEpeca K H3YyYCHMIO
MaTreMaTuKy;

* mozaseneHue oOywaromuxcs ¢ 3[IP Ha mocTymHOM aiii HHUX ypPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEeMaTHKH U OKPYXKAIOIIETO MUPA;

* (opmupoBaHue (HYHKIHUOHATIBHON MaTeMaTU4eCKOW rPaMOTHOCTH: YMEHUS PACIO3HABATh
MareMaTuyeckue OOBEKThl B PEabHbIX KU3HEHHBIX CUTYallUsX, IPUMEHSATh OCBOCHHBIE
YMEHUS ISl peleHWs MPaKTUKO-OPHEHTUPOBAHHBIX  33/a4, HMHTEPIPETUPOBATH
MOJIyYECHHBIE PE3YJBTAThl M OIICHUBATh X HA COOTBETCTBHE MPAKTUIECCKON CUTYAlLINH.
OcCHOBHbIE JIMHUM COJIEp’KaHMs Kypca MaTeMaTUKH B 5—6 kilaccax — apupmeTndeckas u

reoMeTpUYecKasi, KOTOpbIE Pa3BUBAIOTCS MapaslieNbHO, KaX/1as B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTHKOMW, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTaKT€ W B3aMMOJCHCTBUH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C DJIEMEHTAMH aJIreOphl U OMUCATEITBHON CTATHCTUKY.
N3yuenune apudpmeTnyeckoro MaTepuajia HaAuMHAETCS CO CUCTEMATU3alMU U Pa3BUTUSA
3HaHUH O HaTypaJbHBIX UHMCJIAX, [OJYYEHHbIX B HadaabHOM 1mkoie. [lpu sToM
COBEPILICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH W (OPMUPOBAHHE HOBBIX TEOPETUUYECKHUX
3HAaHUH COYETAETCS C PAa3BUTHEM BBIYHCIHUTEIBHON KyIbTYphl, B YaCTHOCTH C OOy4YeHHEM
IpOCTEHIIMM pUEMaM NMPUKUAKH U OLIEHKH Pe3yJIbTaTOB BBIYMCICHUHN. 3yueHne HaTypaibHbIX
quCceN MPoAoJDKaeTcs B 6 Kjacce 3HaKOMCTBOM € HAYaJIbHBIMU HOHSATUSMH TEOPHH JETUMOCTH.
Jpyroil kpynHbIi OJOK B coAepKaHUU apudMeTHYEeCKON JMHUU — 3TO JIpodu. Hauamno
M3Y4EHUs OOBIKHOBEHHBIX M JIECATHYHBIX JpoOel OTHECeHO K 5 Kiaccy. DTO MepBbIi 3Tam B
OCBOCHMHU JApoOe€i, Korjga MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIE€SIMH, MOHSTUSMHU TEMBI.
[Tpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOel B MOJHOM 00bEME MPEAIIECTBYET U3YUYEHHUIO
NECATUIHBIX TPOoOeH, U4TO 1eIeco00pa3Ho ¢ TOUKH 3PEHUS JIOTUKU WU3JI0KEHHSI YUCIIOBOW JIMHUH,
KOTJa TIpaBWJIa JIEHCTBUH C JECATUYHBIMH JIPOOSIMH MOXXHO OOOCHOBATH YK€ HW3BECTHBIMHU
QITOPUTMAaMHU  BBINIOJHEHUSI JACUCTBUM ¢ OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSMU  PACIIMPUT BO3MOXHOCTH JUISI [OHMMAaHHUS  OOYYaroUIMMHUCS
NPUKJIAJHOTO NPHUMEHEHHs HOBOM 3alUCH NpU M3Y4YEHUU JpPYTUX HpPEeIMETOB U IpHU

MpaKTUYECKOM HcTosib3oBaHuU. K 6 Kilaccy oTHecCEH BTOpPOM ATam B M3ydeHUHU ApoOeid, rie
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IPOMCXOIUT COBEPILICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M INpeoOpazoBaHMs IpoOed, OCBOEHHE
HOBBIX BBIYMCIIUTEIbHBIX QJITOPUTMOB, OTTAYMBAHME TEXHUKHU BBIYKMCICHHM, B TOM YHCIIE
3HAYCHUU BBIPAKEHHH, COAEPKAIIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JAPOOH, YCTAaHOBICHHE
CBsI3el MEXJy HUMH, PacCMOTpEHHE NPUEMOB pelIeHMs 3ahad Ha apoou. B nauvane 6 kmacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHATUEM MPOLICHTA.

OCOOEHHOCTBIO M3YyYCHHS TOJOKHUTEIBHBIX M OTPULIATENILHBIX YHCEN SBISIETCS TO, YTO
OHM TaKXX€ MOTYT pacCMaTpUBAaThCS B HECKOJIBKO ATANoB. B 6 kilacce B Hayajle U3y4yeHUs] TEMBbI
«IlonoxuTenpHbIE U OTPULIATEIBHBIE YUCIIA» BblAesAeTcs noarema «llemble uncna», B pamMKax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIBHBIMUA 4YHMCIAMU WM JEHUCTBUSAMHU C IIOJIOKHUTEIbHBIMH U
OTPULATEJIbHBIMU YHCJIAMU [IPOUCXOIUT HA OCHOBE COJEPKATEIbHOI0 MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YPOBHE ITO3HAKOMUTh YYaIMXCS IMPAKTHYECKU CO BCEMH OCHOBHBIMH IOHATUAMU
TEMBbl, B TOM YHUCJIE U C IpaBWJIaMHM 3HAKOB IIPU BBHIIOJIHEHUU apU(PMETHUECKuX ACHCTBUIL.
M3yueHune paluoHANbHBIX YHUCEI HAa 3TOM HE 3aKOHUYMTCA, a OylIeT MpOAOKEHO B Kypce
anreOpsl 7 Kilacca, YTO CTaHET CIEAYIOIIMM MPOXOJI0M BCEX NPUHIMITAAIBHBIX BOIPOCOB, TEM
CaMbIM pazJielieHue TPYJHOCTEH o00JierdyaeT BOCHIPHUSTHE MaTepuana, a paclpenesieHHe BO
BPEMEHH CIIOCOOCTBYET IIPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

IIpu oOyuyeHMM pELIEHHI0O TEKCTOBBIX 3aJad B 5—6 Kjaccax HCHOJIb3YIOTCA
apumernueckue MpuEMBI pelieHus. TeKCToBble 3ajaud, pelaemMbple MpH  OTpaboTKe
BBIUHCIIUTENbHBIX HABBIKOB B 5—6 KJlaccaxX, pacCMaTpUBAIOTCS 3aJayMl CIEAYIOLUIUX BHJIOB:
3aJauu Ha JBM)KEHHUE, HAa YacTH, Ha MOKYIIKH, Ha paboTy U MPOU3BOAUTEIILHOCTh, HA IPOLIEHTHI,
Ha OTHOLIeHMs M mponopuuu. Kpome Toro, oOyuaromuecs: 3HaKOMATCS ¢ IpUEMaMy perieHus
3a/1a4 nepedopoM BO3MOXKHBIX BApUAHTOB, yyaTcsl paboTaTh ¢ MHpOpMaIuei, npeacTaBIeHHON B
dbopme TaOIUI] WK TUarPaMM.

B paGoueii mporpamMMme MpelyCMOTPEHO (OPMHUPOBAHUE MPOMEIEBTHUECKUX
anreOpanyeckux MmpejacTaBieHuil. bykBa kak CHMMBOJ HEKOTOPOrO 4YHCiIa B 3aBUCUMOCTH OT
MaTE€MaTU4eCKOro KOHTEKCTa BBOAMTCS TIOCTENEHHO. byKBEHHass CHMBOJMKA MIMPOKO
UCIIOJIb3YETCSl TPEXkAE BCEro i 3amUCH OOIIMX YTBEPXKACHUW M MpeIoKeHuH, Gopmyll, B
YaCTHOCTH JJIs1 BBIYUCIICHUs T€OMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B kypce «Marematukn» 5-6 KiIaccoB TNPEACTAaBIEHA HAIVISIIHAsg T'€OMETpHS,
HanpaBlieHHass Ha pa3BUTHE OOPa3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEeHUS,
M300pa3uTeabHBIX yYMEHUH. OTO BaXHBII d3Tall B H3YYEHHMM TIE€OMETPHH, KOTOPbII
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE, ONMpAaeTCs Ha HarisaHO-00pazHoe
MblIlIeHHe oOy4aromuxcs. boinpinas posib OTBOAWTCS MPAKTUYECKOM HESATEIbHOCTH, OIBITY,
9KCHEPUMEHTY, MojenupoBaHuto. OOyuaromuecss 3HaKOMSTCA € T€OMETpUUYECKUMU (purypamu

Ha TUIOCKOCTH U B MIPOCTPAHCTBE, C UX MPOCTEUIINMU KOH(PUTYpALUSIMH, y4aTcs U300pakaTh UX
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Ha HEJTMHOBAHHOM W KJIETYaTOW OyMmare, paccMaTpHUBaIOT UX MPOCTEHIHE CBOMCTBA. B mportecce
U3yUYCHHs HArJSAHOM TeOMETPUM 3HAHUS, MOJIydEeHHBIE OOYYalOUIMMUCSA B HAYaJbHOW IIKOJIE,

CUCTCMATU3UPYIOTCA U pACIIHUPAOTCA.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATHI OCBOEHHS PABOYEN
[MPOI'PAMMEBI KYPCA «MATEMATHUKA»

(ITOTOJAM OBYYEHUMA)

OcBoenue ydyeOHOro Kypca «Marematuka» B 5—6 KiaccaXx OCHOBHOHM IIKOJIBI JOJKHO

obecreynBaTh AOCTHIKCHHUC CIICAYIOIUX NPEIMETHBIX O6paSOBaTCJ'IBHbIX PE3YyJIbTATOB:

5 KJIACC

Yucna u eviuucnenusn

OpueHTHpOBaTbCS B TMOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMU C HATYpaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JCCITHYHBIMA JAPOOSIMH.

CpaBHUBATH W YIOPSA0YMBATh HATYPATbHBIC YMCIIA, CPABHUBATH B MPOCTEHIINX CITyJasx
OOBIKHOBEHHBIC IPOOH, JCCATUIHBIC TPOOH.

COOTHOCUTH TOYKY HA KOOPJIWHATHOW (YUCIOBOI) MPSMON C COOTBETCTBYIOUIUM €l
YHUCIIOM B H300paKaTh HATYPATbHBIC YKCIIa TOYKAMU HA KOOPJAMHATHOW (YMCIIOBON) TIPSIMOH.

BremonaaTe apudMeTHueckue ASUCTBHS ¢ HATypaJIbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMU
JIpOOSIMU B POCTEUIITUX CITyJasiX.

BhBIOMHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BRIYUCICHUH.

OxpyrisITh HaTypaibHbIE YHUCTIA.

Pewernue mexcmoenix 3aoau

Pemartp TekcTOBBIE 3a7aUn apU(PMETHUECKUM CITIOCOOOM U € MTOMOIIBI0 OPTraHH30BAaHHOTO
KOHEYHOTO Tiepedopa BCeX BO3MOMKHBIX BapHAHTOB (TpU HEOOXOJUMOCTH C HAMpPaBISIONIEH
MTOMOIIIBIO).

Pemars 3a1a4uu, cojepkaIine 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIMIHHBI: CKOPOCTh, BPEMsI,
paccTosiHue; 1IeHa, KOJMYECTBO, CTOMMOCTh (MIpH HEOOXOAMMOCTH C HCIOJIb30BaHHUEM
CIIPaBOYHON UH(POPMAITUH).

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMBI, TAOIUIIBI, 0003HAUYCHUS MIPH PEIICHUH 33]1a4.

[Tonmp30BaThCss OCHOBHBIMU €TUHHUIIAMH U3MEPEHUS: IIEHBI, MACChI, PACCTOSHHS, BPEMEHH,
CKOPOCTH; BBIPAKATh OJHH €MHUIIBI BETMYUHBI Yepe3 Ipyrue (Ipr HEOOXOIMMOCTH ¢ OTIOPOH Ha
CIPaBOYHYIO HH(POPMAILIHIO).

W3BnekaTh MHPOpPMALUIO, MPEACTABICHHYIO B Ta0NIWIle, Ha CTONOYATONW Iuarpamme,
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MHTEPIPETUPOBATh IPEACTABICHHBIE JaHHBIE, UCII0JIb30BaTh JAHHbIE IIPU PELICHUHU 3a7ad.

Haznaonan ceomempus

[lonb30BaTbcs TEOMETPUYECKMMH MOHATHUAMU: TOYKA, IpsiMasi, OTPE3OK, JIyd, YroOJ,
MHOI'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTE IpUMEpPHl OOBEKTOB OKPYKAIOLIET0 MHpPA, UMEIOIUX (HOpMYy H3YydEHHBIX
reoOMEeTpUIecKuX (puryp.

Vcnonp30BaTh TEPMHUHOIIOTHIO, TIPH HEOOXOAUMOCTH 110 BU3YAIILHOM OIIOpE, CBA3aHHYIO
C yIJIaMHU: BEpIIMHA, CTOPOHA; ¢ MHOTOYTOJIbBHUKAaMH: yrojl, BEpLIMHA, CTOPOHA, JUAroHajb; C
OKPY)KHOCTBIO: PaIUyC, TUaMETp, LEHTP.

N300pakaTh HM3y4eHHBIE TeOMETpUYECKHe (UTYpbl Ha HEIMHOBAHHOW W KIIETYATON
OyMmare ¢ HOMOUIbIO IIUPKYJIS U TUHEHKHU (TIOCIE COBMECTHOI'O aHAJIN3A).

HaxoauTe AMMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO JMHEHKH,
CTPOUTH OTPE3KH 3a/1laHHOMN JJIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOT'O pajnyca.

Hcnonb3oBath CBOICTBA CTOPOH M YIJIOB NPSIMOYrojIbHHMKA, KBajapara s UX
IIOCTPOEHHUS, BBIUMCIIEHUS IIJIOLIAAN U IEPUMETpA.

Bbruucnate nepumerp u miomia s KBajapara, NpsiMoyroibHUKa, (PUIYp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KileT4aToi Oymare.

[Tonb30BaTbcsl OCHOBHBIMM METPUUYECKHMHU €IMHULIAMU H3MEPEHHUs JUIMHBI, IJIOLIA/IH;
BbIpaXaTb OJIHM €IMHUIBI BEIMYMHBI 4Yepe3 japyrue (Ipu HEOOXOAMMOCTH C ONOpoil Ha
CIPAaBOYHYIO HH(POPMALIHIO).

Pacrnio3HaBath napasenenune], KyO, UCIOIb30BaTh TEPMUHOJOIHIO: BEpUIMHA, PeOpo
rpaHb, U3MEPEHMsI; HAXOUTh U3MEPEHHUS Napajuiesenunena, Kyoa.

Breruucisate 00b€M Kyba, mapasiesnienuneaa mo 3aJaHHBIM U3MEpPEHUsM (C Ommopoi Ha
ITOPUTM y4eOHBIX JIeHCTBHIA), TOJIb30BAThCS €AMHUIIAMH U3MEPEHUs 00bEMA.

Pemarp HecnoxHbIE 3aa4yd Ha U3MEPEHHUE N€OMETPUUYECKUX BEIMUYMH B MPAKTHYECKHUX

CUTyalusx (Mpx HEOOXOIUMOCTH C BU3YalIbHON OMOPOH).

6 KUIIACC

Yucna u évluucnenun

OpueHTHpOBaTbCd B MOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMU,
CBS3aHHBIMHU C Pa3MYHBIMU BUJAMH YHUCEN U CIIOCOOAMHM MX 3alKCH, MEePeXOJuTh (€CIu 3TO
BO3MOYHO) OT OIHOM (hOpMBI 3aIuCcH YKucia K Ipyroii.

CpaBHMBaTh M YHOPSI0YMBAThH II€NbI€ YMCIIA, OOBIKHOBEHHbBIE U JECATUYHBIE Ipodwu,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

Bommonusate apudmernyeckue JEHCTBUS C HATYypaJbHBIMH M IEJIBIMH  YHUCIIAMU,
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OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU, TIOJOKUTEIBHBIMU U OTPULIATEIbHBIMHI YHCIaAMH.

BbruncnsaTe 3HAYCHHS] YHUCIIOBBIX BBIPAKCHHI, BBIMOTHATH MPUKUIKY U OICHKY
pe3yibTaTta BBIYMCICHUH; BBINOJIHATH NPEOOpPA30BaHMS YHCIOBBIX BBIPAKCHUH Ha OCHOBE
CBOMCTB apu()METHUCCKUX JICHCTBHI.

COOTHOCUTH TOYKY Ha KOOPIAMHATHOM MPSMON C COOTBETCTBYIOLIMM €M YHUCIOM U
n300paxkaTh YMCJIa TOUKAMH Ha KOOPAMHATHOMN NPSAMOi, HAXOIUTh MOIYJIb YHCIA.

CoOTHOCUTH TOUKH B NPSMOYTOJIbHON CUCTEME KOOPJINHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyTJIATh 1IeNbIe YhCiIa U IeCATHYHBIE IpoOu (10 00pasily), HaXOAUTh MPUOJIMKESHUS
Yucel.

Yucnoevie u OyKeeHHble BLIPANCCHUS

OpueHTHpOBaTbCS B MOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpPOBHE TEPMHUHAMHU,
CBSI3aHHBIMU C 3aIIMCHIO CTEMICHH YHCIIa, HAXOJUTh KBAJpaT U KyO YUCIa, BBIYUCIATh 3HAYCHUS
MPOCTEHIINX YHCIOBBIX BRIPAKEHUH, COAEPIKAIIUX CTEIICHHU.

[lonp30BaTbesd MpU3HAKAMM JAETUMOCTU (IPU HEOOXOAWMOCTH C ONOPOM Ha aIrOpUTM
IIpaBUJIa), pacKia/lbIBaTh HATYpaJbHbIEC YKMCIIA HA IPOCThIE MHOKUTEIH.

Tonvzo6amvca macuimabom, COCTaBIATH MIPOMOPIIMH U OTHOILICHHUS.

Hcnonb3oBate OykBel i1 OOO3HAYEHHs YHCEN TMPHU 3allCH MaTeMaTHYeCKHX
BBIPQXXCHHUM, HAXOJUTh 3HAUYCHUS OYKBEHHBIX BBIPAKCHHA, OCYIIECTBISAI HEOOXOIUMBIC
MOJICTAHOBKU U MpeoOpa3oBaHusl (C OMOPOM Ha aJrOpUTM YUeOHBIX IeHCTBUI).

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3adau

Pemars MHOromaroBble TEKCTOBBIE 33/1a4d apUPMETHUECKUM CIIOCOOOM C ONOpOH Ha
BOIIPOCHBIN IIJIaH.

Pemarp mpocteiiiine 3amayd, CBA3aHHBIE C OTHOIIEHUEM, MPOMOPIMOHATHEHOCTHIO
BEJIMYMH, IPOIIEHTAMM; PEIIaTh TPU OCHOBHBIE 33/1a4l HA JPOOH U MPOIIEHTHI.

Pemarp 3ajmaum, cojepraiiyde 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTH,
BpEMSI, PACCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTH; IMPOU3BOJUTENBHOCTh, BpeMs, 00bEMa
paboThl, uUCHONB3ys apudmeTuyecKkue ACUCTBUSA, OICHKY, NPHUKUAKY; I[OJIb30BaThCA
€IMHUIIAMU U3MEPEHHS COOTBETCTBYIOIINX BEIHYHMH.

CocTaBnarb OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBUIO 33Ja4H MIOCTIE COBMECTHOTO aHAIH3a.

W3Bnekats mHboOpMaIuio, NMpeAcTaBIeHHYI0 B TaOiauIax, Ha JIMHEHHOW, cTos04aToit
WM KPYroBOM JuarpamMmax, HMHTEPIpPETUPOBATH MPEACTaBICHHBIC NaHHBIC, HCIIOIH30BAThH
JaHHBIE TIPU PEIICHUH 3a/1a4.

[IpeacransaTe nHOGOPMAITHIO C TTOMOIIBIO TAOJIHUIL, THHEHHOW U CTOJIOYATON TUAarpamMMm.

Haznaonan ceomempus
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IIpuBoauTE TpUMEpPHl OOBEKTOB OKPYXKAIOLIET0 MHpa, UMEIOIUX (OpPMY H3YdEHHBIX
T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
buryp.

N300paxaThb € IMOMOILBIO LMPKYJS, JIMHEHKH, TPAaHCIOPTUPAa HA HEIMHOBAaHHON U
KJeTyaToll Oymare H3y4deHHblEe IUIOCKHME TIeoMeTpuYecKue QUrypsl M KOHGUIypaluH,
CUMMETPUYHBIE (PUTYPBHI.

Hmetsb npencTaBieHHe 0 TEOMETPUUYECKUX MOHATHUSX: PABEHCTBO (PUTYp, CHMMETPHS, OCh
CUMMETPUH, LICHTP CUMMETPUHU.

HaxoauTe BEJIMYUHBI YITIOB HM3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
33JIaHHOM  BEJIMYMHBI, [I0Jb30BaTbCS IIPU PELIEHWH 3a7ad TPAaayCHOM MEpOH  YIJIOB;
pacro3HaBaTh Ha 4epTekax OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BbluMcnsaTe UIMHY JIOMaHOM, NEPUMETP MHOIOYTOJIBHHKA, I0JIb30BaTbCs €IMHHULIAMU
W3MEPEHUS UIMHBI, BBIPAXKATh OJHU €AVMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxoauts, ucnonb3yst 4epTEéKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMS TOUKAMH,
OT TOYKH JI0 NPSMOM, JUIMHY IIyTH HAa KBAJAPATHON CETKE.

Bbruucnare 1miomans ¢GUryp, COCTaBIEHHBIX M3 HPSAMOYIOJIBHUKOB, HCIIOJIb30BaTh
pa3OueHue Ha NPSIMOYIOJIbHHUKM, Ha paBHbIE (DUTYpBI, JOCTpaUBaHHUE IO MPSIMOYrOJbHHKA;
M0JIb30BAThCS OCHOBHBIMU €IMHULAMU M3MEPEHHUs IUIOIIAAU; BBIpaXKaTh OJHU EIUHUIIBI
U3MEpEeHHsl IUIOIIAau dYepe3 Jpyrue (mpu HEoOXOJUMOCTH C OMNOpPOH Ha CIPaBOYHYIO
UH(pOPMAILIHIO).

Pacrio3HaBaTh Ha MOJEISAX U U300paKEHUAX MUPAMUAY, KOHYC, LIMJIMHAP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxaTs Ha KIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieJIenume].

Bbruucnate 00bEM MPsIMOYTOJIBHOTO Napajienenunena, Kyoa, nojib30BaTbcss OCHOBHBIMU
€IMHUIIAMU U3MepeHHs 00bEMaA; BbIpaXkaTh OJHU €IMHHULIBI U3MepeHHs 00bEMa uepes pyrue (¢
OTIOpPO# Ha CIIPABOYHYIO WH(OPMAITHIO).

Pemrate HecnoKHBIE 3a7a4d HA HAXOKIEHUE T€OMETPUYECKUX BEJIIMYMH B MPAKTUYECKUX

CUTyalusx (Mpu HEOOXOIUMOCTH C BU3YAIbHOMN OMOPOH).

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHHNS PABOYEN
I[MPOT'PAMMBI KYPCA «AJITEBPA»

(ITO TOAAM OBYUEHNMA)

OcBoenne yueOHOTO Kypca «Aunrebpa» Ha YpPOBHE OCHOBHOIO 0O0Iero oOpazoBaHUs

JOJIXKHO obecreynBaTh AOCTHMIXKCHUC CIICAYIOINHUX NPEAMETHBIX 06p330BaTeJ'II>HI>IX PE3YIbTATOB:
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7 KJIIACC

Yucna u evluucienus

BeImonHATh, coderas yCTHBIE M NMUChMEHHBIC TPUEMBI, apu(PMETHUYCCKHE ICHCTBHS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4YeHMs] YMCIOBBIX BBIPAKEHUH; MPUMEHATH pPa3HOOOpa3HbIE CHOCOOBI U
npuéMbl  BBIYHCICHUS 3HAYCHUH JPOOHBIX BBIPAXKCHHUN, COJEpKAIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexomutb OT omHOM (QOpMBI 3amucu yucend K APYyroi (mpeoOpa3oBbIBaTh JIECITUUHYIO
JIPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATHUYHYIO ApoOb). CpaBHUBATH M YIOPSIOYHBATH
panroHaIbHBIC YUCIIA.

OKpyrisaTh yucna.

BbINOMHATE NPUKHUIKY U OIICHKY pe3yJbTaTa BHIYMCICHUH, OIICHKY 3HaYCHHI YHCIOBBIX
BBIPAKCHU.

BEIONHATE AEHCTBUS CO CTENEHSAMU C HATypaJbHBIMHU IIOKa3aTeNsIMU (C OMOpOH Ha
CIIPAaBOYHYIO HH(OPMALIUIO).

[TpuMeHsTh PU3HAKK JEIUMOCTH, PA3I0KEHHE Ha MHOKUTEIN HATypaIbHBIX YHCEI.

Pemate mpocreiime MpaKTUKO-OPHEHTHPOBAHHBIE 33/1a4d, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, TPONOPIHOHATBHOCTRIO BEIWYMH, TPOIEHTAMH; WHTEPIPETHPOBATh PE3YNIbTATHI
pelieHus 3afady ¢ Y4€TOM OrpaHMYEHUH, CBS3aHHBIX CO CBOMCTBAMH paccMaTPUBAEMBIX
00BEKTOB.

Anzebpauueckue evlparxcenusn

OpueHTHpOBaTbCA B MOHATHSX U ONEpUPOBATH Ha 0a30BOM YypOBHE ayredOpanvecKkoin
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxomuTh 3HaueHns OYKBEHHBIX BBIPAXKEHUN NIPU 33JAHHBIX 3HAYCHUIX TIEPEMEHHBIX.

BeImonHATE TpeoOpa3oBaHust IENIOT0 BHIPAKEHHUS B MHOTOWICH MTPUBEIEHHEM MTOT00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BBIMONMHAT, YMHOXKEHHE OJHOUYWIEHa Ha MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYIEH,
OpUMEHSTh (OPMYINBI KBajJpaTa CyMMBl M KBajJpara pa3HOCTH (C OMOpPOM Ha CIPABOYHYIO
nH(popMaIuIo).

OcCymiecTBIATh pa3iokKeHHe MHOTOWICHOB HA MHOMKHTENM C MOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIIET0 MHOXKUTEIS, TPYIIUPOBKU CllaraeMbIX, MPUMEHEHUsT (HOPMYN COKpAIIEHHOTO
YMHOXEHHUS (C OTIOPOii Ha CIIPaBOYHYIO HH(GOPMAIIHUIO).

[IpumensTh mnpeoOpa3oBaHHs MHOTOUJIEHOB JJIsi pEUIeHHs pa3jMyHbIX 3a7ad u3

MaTE€MATUKH, CMCKHBIX IIPEAMETOB, U3 peaﬂbHOfI IMPAKTHUKH.
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Hcnons30BaTh CBOMCTBA CTEMEHEN ¢ HATYPAJIbHBIMU MMOKA3aTEISIMU JIJIsl TPpeoOpa3oBaHus
BBIPXXCHHH (C OMOPOH Ha CIIPABOYHYIO HHPOPMAITHUIO).

Ypaeéunenus u nepasencmea

Pemarp nuHelHbIE ypaBHEHHs C OJHOM NEPEMEHHOM, IPUMEHSA IPaBWJIA IEPEXOAa OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiIA€TCA 1M YHUCIO KOPHEM
YpaBHEHHUS.

Wwmets npencraBieHne o rpaduuecKux METOJax MpHU PEIIeHUH JTMHEHHBIX YPaBHEHHHA U
UX CHCTEM.

ITonGupars npumepsl nap 4Mcen, SBISIOIIMXCS PEIIEHUEM JIMHEHMHOro YPaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAWMHATHOW IIJIOCKOCTH TpaduK JIHMHEHHOTO YpPaBHEHHS C JBYMS
HEPEMEHHBIMHU; M0JIB3YSICh IPauKOM, IPUBOAUTE IIPUMEPHI PELICHUS YPaBHEHHUS.

Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHUH C JByMs IEPEMEHHBIMU, B TOM 4YHCIIE
rpaduvecky (C Ormopoil Ha aNTOPUTM YIEOHBIX JEHCTBUI).

CocraBndth (I10cjie COBMECTHOI'O aHAIM3a) U pellaTh JIMHEHHOE YpaBHEHUE WU CUCTEMY
JMHENHBIX YPABHEHUM 110 YCIOBMIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4M [TOJIyYE€HHBIN pe3yJIbTaT.

Koopounamut u zpagpuxu. @ynkyuu

N300paxaTh Ha KOOpAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTpPE3KH, WHTEpBalbl; 3alMCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku muHeHHbIX QyHKIMH. CTpouts rpaduk Gyakimu Y = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHbIE 3aBUCHUMOCTH MEXAY BEIMYMHAMHU (IO
QITOPUTMY Yy4eOHBIX JIEHCTBMIA): CKOPOCTb, BPEMs, PACCTOSIHUE; 11€HA, KOJIUYECTBO, CTOUMOCTH;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii cnoco® MmpeacTaBiIeHUs U aHATU3a UHPOPMALMHU; U3BJIEKATh U

UHTEPIPETHPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KUIACC

Yucna u gpluucnenus

Hcnonbs30Barh HayanbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEN IS
CPaBHEHHMsI, OKPYIJICHUS M BBIYHMCIEHUHN; H300pa)kaTh AEUCTBUTENbHBIE YHCIA TOYKAMU Ha

KOOPJAUHATHOU MPSIMOIA.
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[IpuMeHsATh NOHATHE apU(PMETHUECKOro KBAJAPAaTHOIO KOPHS; HAXOIUTh KBaJpaTHbIE
KOpDHU, HCHONB3YSd TpPH  HEOOXOIUMOCTH  KaJbKYyJSATOP;  BBINOJHATH  IPOCTEUIIHE
IpeoOpa3oBaHus BBIPAXKEHUI, COEPIKALUX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Vcnonb30BaTk 3amucy OOJIBIIMX M MajblX YUCENl ¢ HNOMOIIBIO JECATUYHBIX IpoOel u
creneHei yucina 10.

Anzedbpauueckue eviparxcenus

[IpuMeHSATh TMOHATHE CTENEHW C LENbIM I0Ka3aTelieM, BBINOIHATH NpeoOpa3oBaHUs
BBIP)KEHUH, COAEp)KallMX CTENEHHM C LENbIM IOoKa3areneM (C MCIIOJb30BaHMEM CIIPAaBOYHOMN
uHpopmanun).

BbINONHATE HECIIOKHBIE TOXKIECTBEHHbIE NMPEOOPAa30BaHUS PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ICHCTBUIN HaJl MHOTOYJIEHAMU U alredpandecKuMu 1po0sMu.

PackiagpiBaTh KBaspaTHbIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mnpeoOpa3oBaHUsl BBIPAXKEHUH JUISI pPELICHHUS Ppa3IUYHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Ypasnuenus u nepasencmea

Pemate nuHeHHblE, KBaJpaTHbIC YypaBHEHHs (C HCHOJIb30BAaHMEM CIIPABOYHOM
UHGOpPMAaLIMK) U PALMOHANbHbBIC YPABHEHUS, CBOJAIINECS K HUM, CUCTEMbI JABYX YpaBHEHUH C
JBYMsI IEpEMEHHBIMHU.

[IpoBOoNTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHUCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YPaBHEHUE WU
cucTeMa ypaBHEHUH pElLIeHHUs, €ClIi UMEET, TO CKOJIBKO, U TIp.) C OIOPOM Ha alrOpUTM y4eOHBIX
JIEHCTBHM.

[lepexonuth OT ciioBeCHOW (POPMYIMPOBKU 3a4aud K €€ anredpandyeckol Mojenu ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y MOJyYEHHBIN PE3yJIbTaT.

[IpuMmeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJIS CPABHEHMS, OLICHKH; PEeIIaTh JIMHEWHbIE
HEPAaBEHCTBA C OJHOM NEepeMEHHOM M HMX CHCTEMBI; JaBaThb I'padUUYECcKyl0 HILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

OnepupoBarh Ha 0a30BOM YypoBHE (DYHKIMOHAJIbHBIE TMOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHHS); OMpENesATh 3HaueHHE (PYHKIMU IO 3HAYCHHUIO apTyMEHTa;
OIpeIeNIATh CBOMCTBA (PyHKINH 110 € rpaduky.

k

Crpouth rpaduku >j1eMeHTapHbIX GyHKIMHA Buma , Y = X5, ¥y = X3,y = /x , y= -

OMKCHIBATH CBOMCTBAa 4YHCIOBOW (QyHKIMH 10 €€ rpaduky (Ipu HEOOXOIUMOCTH C

HaIPaBJISIONICH ITOMOIIIBIO).
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9 KJIACC

Yucna u éviuucnenus

CpaBHUBaTh U YyNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIILHBIEC YHUCIIA.

BeinonuATe apudmernyeckue 1eHCTBUS C PallMOHAIBHBIMU YHCIIaMH, COYETask YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuts 3HaueHUs CTENEHEN C LEIbIMU II0KA3aTeIIMU U KOPHEH; BBIYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.

OKpyrJATh NEWCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH NPUKUIKY pPE3yJbTaTa BBIYUCIICHUN,
OLICHKY YHCJIOBBIX BBIPA)KCHUM.

Ypasnuenus u nepasencmea

Pemate suHEVHBIE W KBaJpaTHBIC YPAaBHEHMs, YPaBHEHMs, CBOZSILMECS K HUM,
npocTeiime 1poOHO-paALMOHANIbHBIC YPABHEHUSL.

Pemate mpocreiimme cucteMsl JBYX JIMHEWHBIX YPAaBHEHHMM C JBYMsI IEPEMEHHBIMH U
CUCTEMBI JIByX YpaBHEHHI, B KOTOPHIX OJHO YPaBHEHUE HE SIBJIAECTCS JIUHEUHBIM (110 BU3YyaJIbHON
orope).

Pemate npocreiilive TEKCTOBbIE 3aJauyd alreOpaMyeckuM CIOCOOOM C IOMOUIbIO
COCTABJICHUS YPABHEHMS WIIM CUCTEMBI JBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOoNTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WU
cucTeMa YpaBHEHUH pelleHus], €ClIi UMEET, TO CKOJIbKO, H Ip.).

Pemarp nuHeliHbIE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb pelIeHHE
HEPaBEHCTB HA YUCIIOBOM INPSMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO; M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW MHPSMOH,
3aMKUCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4.

Dyukyuu

Pacrnio3naBath ()yHKIMM HM3y4eHHBIX BUAOB. [ToKka3piBaTh CXEMaTHUECKH PACHOJIOKEHHE

Ha KOOPMHATHOM MockocTu rpaduxos pynxmuil Buga: y =kx, y =kx +b, ,y =ax? + bx +c,y =
3y — _k . . o
X°, Y = +/x, Y == B 3aBUCUMOCTH OT 3Ha4eHHI K03((PULIHEHTOB; ONMUCHIBATH CBONCTBA (PYHKIIHIA.

X

Crpouth U u300paxkaTb cXxeMaTUyecKu rpaduku KBaJpaTUYHBIX (PYHKIIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.
Pacnio3HaBaTh  KBaJpaTW4HYI0 (QYHKUIMIO 1O QopMmyne, MNPUBOIUTH IPUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN XKU3HU, PU3MKH, TEOMETPHUH.
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Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacrio3naBath apu(p)MeTHUIECKYI0 U TEOMETPUYECKYIO TIPOTPECCHH TP Pa3HBIX CIIOCO0aX
3aJaHMsL.

BBINONHATE BBIUMCIIEHUS] C MCIOJIb30BaHUEM (GOpMyN N-ro 4ieHa apu(dMETHUECKOW H
TCOMETPUYCCKON TPOTPEcCHii, CyMMBbl TEpBBIX N wWieHOB (C OHOpOW Ha CHPaBOYHYIO
uH(OPMAILIHIO).

Pemrate 3aJda4yu, CBA3aHHBIC C YHMCJIIOBbBIMU ITOCIICAOBATCIBHOCTAMHU, B TOM YHUCIIC 3ada4U

U3 PeaNbHOM KU3HU (C UCIIOIB30BAaHUEM KaJIbKYJIATOPA, HU(GPOBBIX TEXHOIOTHIA).

[JIAHUPYEMBIE TTIPEJIMETHBIE PE3VJIbTATHI OCBOEHUST PABOYEI
[TIPOTPAMMBI KYPCA «"EOMETPHSI»

(IO TOJJAM OBYYEHMUS)

OCBOCHI/IG y‘IC6HOFO Kypca ((FCOMeTpI/IH» Ha YpOBHC OCHOBHOTO O6H_[CFO O6pa30BaHI/I${

JOJIXKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIHX IPCIMETHBIX O6paSOBaTeJH)HI)IX PE3YyJIbTATOB:

7 KUIIACC

Pacrio3naBaTh H3yueHHBIE TE€OMETpUYECKHE (UTYpBI, OMNPENENATh WX B3aUMHOE
pacmnojiokeHue, u300pakaTb T€OMETpUYEeCKHe (UTYpHI; BBIMOIHATH YEPTEXKU IO YCIOBHUIO
3anaun. V3MepsATh JIMHEWHBbIE W YIJIOBbIE BEIMYMHBI. Pemarh 3a7auM Ha BBIYMCIICHHUE JJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenats TpyOyI0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peaibHOW JKU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyare pazmepsl 3TUX OOBEKTOB 10 MOPSIIKY BEIHUUHHBI.

CtpouTh 4epTexKu K TEOMETPUUECKUM 3a7a4aM (C UCIIOIb30BAHHEM CMBICIIOBOM OIMOPHI:
HaBO/AIIIME BOIIPOCH! /WK aJlTOpUTMa YUeOHBIX ASHCTBUI).

Ilonp30BaTbcsd TNpU3HAKAMU pPaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 33/1a4.

[IpoBoaNTH TOKa3aTEIbCTBA HECIOXKHBIX T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKaAaMHM PABEHCTBA HNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJbHUKA, B PELIEHUU
FeOMETPUUYECKUX 3a7ay (C HCIOJb30BAaHUEM 3pUTENBHON HAIrVIAIHOCTH W/WIKM BepOanbHOU
OTIOPBHI).

OnpenensaTh MapasieIbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH
cexymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOU MPSAMOM 10 TOYEK APYroi MpsIMOM.

Pemate 3amaun Ha keT4yaroi Oymare.
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[IpoBOMUTH BBIYMCIICHHWS] W HAXOJIUTh YWCIOBbIE M OYKBEHHBIC 3HAYEHHUs YIJIOB B
FeOMETPUYECKMX  3aJa4yaX C  HCIOJb30BAHHUEM CYMMBbI  YIJIOB  TPEYrOJILHUKOB U
MHOTOYTOJTbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPH IEPECCUCHUU ABYX MapaUIeIbHBIX
NPSAMBIX CEKyIllel. PemaTte npakTuyeckue 3a1aud Ha HaX0XKJICHUE YTJI0B.

HNmeTts nipeacraBiieHUE O MOHATHE FE€OMETPUUYECKOTO MECTA TOUEK.

@opMyJIUPOBATH OMPEAECIECHUSI OKPYKHOCTU M Kpyra, XOpAbl U JTUAMETPA OKPYKHOCTH,
MI0JIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHATH ITU CBOKMCTBA IIPU PELIEHUH 3a1a4.

OpueHTUPOBaThCS B MOHATUAX: ONMCAHHAS OKOJO TPEYroJbHUKA OKPYXKHOCTb, LIEHTP
OTMHMCaHHOM OKpyXHOCTH. OrnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMHU O TOM, UYTO OMCCEKTPHCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEMHHBIC MEPIEHAUKYIISPbI
K CTOPOHAM TPEYTroJIbHUKA NIEPECEKAOTCS B OHOM TOUKE.

OpueHTHpOBaTbCA B MOHATHSIX M ONEpPUpPOBaThH Ha 0Aa30BOM YPOBHE: KacaTellbHas K
OKPY’KHOCTH, TEOpeMa O NEPHEHANKYJISIPHOCTH KacaTelIbHOU U paauyca, MPOBEAEHHOTO K TOUKE
KacaHHs.

HNmetps npencraBiaeHre 0 MPOCTEHIINX FEOMETPUUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMEICIIE.

HpOBO,I[I/ITb OCHOBHBIC T€COMCTPHUYCCKUC ITOCTPOCHUS C TTIOMOIIBIO UPKYJIISA U JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJb30BaThCS HMX
CBOWCTBaMH IPH PELICHUH T€OMETPHUECKUX 3a/au.

OpI/IeHTI/IpOBaTI)Cﬂ B TIOHATUMW — TOYKH NCPCCCUCHUA MCAUAH TPCYrOJIbHUKA (HGHTpa
Macc) B peIIeHUH 3ajau.

Brnanets noHsTHEM cpeiHEH JIMHUU TPEyrojbHUKa M Tpanelnu, IPUMEHITh UX CBOWCTBA
IpU PelIeHUH MPOCTEHIINX reoMeTpruuecKux 3a1ad. MiMeTs npencrasineHue o reopeme Paneca u
TECOPEME O MNPOMOPHUOHAIBHBIX OTPE3KaX, MPUMCHATL UX JJIA PCIICHUA MPAKTUYCCKUX 3ajayd (C
OTIOPOM Ha 3pUTENbHYIO HAIJITHOCTB).

[IpuMeHsATH  OpU3HAKU  MOAOOMS  TPEYrOJbHUKOB B PEUICHUHM  HECIIOKHBIX
reOMETPUYECKUX 3a/1ay.

[Tonb3oBatbes Teopemoil [ludaropa s pemieHHs reOMETPUYECKUX M MPAKTUYECKUX
3ajad.

Brnaners MOHATHSMHM CHHYyca, KOCHMHYCa M TaHI€HCAa OCTPOrO Yrjia HpsSMOYTOJIBHOTO
TpeyroapHuKa. [lomp30BaTbcs 3TUMHU MOHATUSAMHU JUIS PELICHUs NPAKTHUECKUX 3amad (Impu
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM MPABUJIIA).

Boruucnate  (paznuuHbiME - criocobamu) (¢ OMOpOM Ha CHPaBOYHYIO HHGOPMAIIHIO)

42



IUIOINAAb TPEYrOJIbHUKA M IUIOLIAJM MHOTIOYTOJBHBIX (GUryp (IIOJB3YysCh, I'Zleé HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpuMEHATh NOTyYEHHBIE YMEHNUS B IPAKTUUECKUX 3aJa4ax.

Biagers NOHATUSMM BIMCAaHHOIO M LIEHTPAJIbHOIO YIVIA, HCIIOIL30BATH TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIVax MEXAY XOopJaMH (CEeKyLIMMM) U YIie MeXAY KacaTeabHOH M XOpAoH
IIPY PELICHNUU IPOCTEUIINX N'€OMETPUUECKUX 3a]au.

Biagers NoHATHEM ONMCAHHOIO YETHIPEXYIOJbHUKA, IPUMEHATh CBOMCTBA ONMCAHHOIO
YEeTBIPEXYTOJIBHUKA IIPU PELIEHUU IIPOCTEUINNX 3a1a4.

[IpyMeHTh MONMYYEHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIHN JUIs
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOINE BBIUUCIIEHUS C IPUMEHEHUEM 000U

U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAUMO, KATBKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (QYHKLIMU OCTPHIX YIJIOB, HAXOAUTh C HUX IOMOUIbIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYrOJbHHKA («pEHIEHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (c MOMOLIbI0 KaJIbKYJISATOpa) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[lonp3oBaTbecs  (QopMysnaMu  HPUBEIEHHS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JIJISl HAXOXKIEHMSI COOTHOLIEHUM MEXJy TPUTOHOMETPUYECKMMHU BEIUYMHAMHU (C
OTIOpPOH Ha CIPABOYHYIO HH(POPMAITHUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUIsl HAXOXKACHHS PA3JIMYHBIX JIEMEHTOB
TPEYrojibHUKA («pElIeHHe TPEYrOJIbHUKOBY»), NPUMEHATh MX MpPH PpEIIeHUH MPOCTEHIInX
FeOMETPUUYECKUX 3aj1au.

Bnagerp moHATHSAMHM 1peoOpa3oBaHMsSI  [MOJ0OMS, COOTBETCTBEHHBIX 3JEMEHTOB
noao0HbIX ¢uryp. Ilonb3oBaTbesi CBOMCTBaMHM TOJOOMS MPOU3BOJIBHBIX (QUTYp, YMETh
BBIYUCIIATH JUIMHBI U HAXOAUTH YIIIbl Yy MOAOOHBIX (UTyp (IO aIrOpUTMY Y4e€OHBIX NEHCTBUIA).
[IpumeHsTh CBOIiCTBa MOAOOMS B NPAKTHUECKUX 3aJadax. YMETb HPHUBOJIUTH TNPUMEPHI
MoJI0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30oBaTbes TeopeMamu (10 BU3YAJIbHOM OIMOpE) O MPOM3BEACHUU OTPE3KOB XOpJ, O
IIPOU3BEIEHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKHH M (QU3UYECKHI CMBICI,
IPUMEHSTh UX B PEHICHUH TeOMEeTpuYeckuX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAX0XACHUS JUIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €r0 B PELICHUH
TCOMETPUYECKHX U MPAKTUYECKUX 3a/1ay.

BJ'IaIICTB IMOHATUAMU ITPABUIIBHOI'O MHOT'OYI'OJIbHUKA, JJIIMHBI OKPYXHOCTH, JJIMHBI AYI'd
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OKPY)KHOCTU M paJMaHHOM Mepbl yIjia, YMEeTh BBIUUCIATH IJIOMAAb Kpyra M ero yacteil (c
OMOpOil Ha crnpaBoYHYK HHGpOpManuio). [IpUMEHATh MONTydYeHHBIE YMEHHsS B IMPAKTHYECKUX
3a/ayax.

Haxomuth ocu (Wiu UEHTpbI) cUMMETpUH (pUryp, mpuUMEHSATh IBUKEHUS IJIOCKOCTH B
MPOCTEHIINX CITydasix.

[IpuMeHsTh MONy4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3a/1a4 peaJbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM OJ00Us

U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I'/Ie HEOOXOTUMO, KaJIbKYJIATOPOM).

[JIAHUPYEMBIE TTIPEJIMETHBIE PE3VJIbTATHI OCBOEHUST PABOYEI
[TIPOTPAMMGBI KYPCA «BEPOSITHOCTB Y CTATUCTHKA (IT0O TOJIAM
OBYUYEHUS)

Hpe,[[MeTHLIe PE3yJIbTaThl OCBOCHUS KypCa «BepOHTHOCTb U CTATUCTHKA» B 7—9 Kilaccax

XapaKTEPU3YIOTCS CIEAYIOIUMHU YMEHUSIMH.

7 KIIACC

Yurate umHbOpMaIUIO, MPEICTABICHHYI0 B Ta0lHIAX, HAa AWarpamMmax; HpeICTaBISTh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUTH IUarpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIE) TIO
MaccHBaM 3Ha4eHUH (C UCTIOIb30BaHUEM 3PUTEIHLHON HATTISTHOCTH U/HIIA BEpOATHLHOM OTOPHI).

OnuceiBaTh U WHTEPHPETUPOBATH pPEAIbHBbIE YHUCIOBBIE JAHHBIC, IMPEICTABICHHBIE B
TabNuiax, Ha AuarpaMmax, rpagukax.

OpueHTupOoBaThCsl B TOHATHUSIX M ONEPUPOBATH MMU Ha 0a30BOM YypOBHE: CpeaHee
apudMeTHIecKoe, MeraHa, HanboJIbIllee M HAMMEHbBIIIEe 3HAYCHUS, pa3Max.

Nwmets mpencrtaBieHue O clydyalHOM HM3MEHYMBOCTH Ha MpUMEpax IeH, (PU3UdecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HMETh NPEICTAaBICHHE O CTAaTUCTUYECKOU

YCTONYUBOCTH.

8 KJIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HH(OpPMAIHIO, TPEICTABICHHYIO B BHJE TaOJHIL,
nuarpamm, rpaukoB; NPeACTaBIATh JaHHbIE B BUAE TAOJUL, AUarpaMM, rpaduKoB.

OmnuceIBaTh IOCIIE COBMECTHOTO aHallM3a JaHHBIE C ITOMOINBI CTaTHCTHYECKUX
MOKa3aTeNeil: CpeqHUX 3HAUYCHUUW M Mep paccemBaHus (pa3Max, JUCIEpCHs M CTaHAAapTHOE
OTKJIOHEHHE).

HaxomuTh YacTOTHl YHWCIOBBIX 3HAYEHUH M YacCTOThl COOBITHH, B TOM YHCJIEC IO

pe3yibTaTaM HW3MepeHui U HaOIIoAeHHH (C UCIOJIb30BaHUEM 3PUTENBHON HAIISIHOCTH W/WIN
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BepOAITBLHOM OTOPHI).

HaxomuTe BepoOATHOCTHM CHy4allHBIX COOBITHH B  OMNBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSAMH (C UCTIOJIP30BAHUEM 3PUTEIILHON HATJISTHOCTH W/WUIM BEpOATLHOMN OMOPHI).

Nwmets mpeacraBineHue o rpauueckux MOAENAX: JEPEBO CIy4aHOro SKCIIEPHUMEHTA,
JrarpaMMebl Disepa, YuciaoBas psmMasi.

OmnepupoBarh NOHATHAMU Ha 6a30BOM ypOBHE: MHOXKECTBO, MIOJAMHOKECTBO; BBITOIHATD
omepanuy HaJ MHOXKECTBaMHU: OObEIUHEHHE, TIepeceueHre, [OMOJHEHUEe; IePEUUCIITh
3JIEeMEHTbhI MHOKECTB; IPUMEHATH CBOMCTBAa MHOKECTB (C UCIOJIb30BAHUEM BHU3YyaJbHOW OMOPHI).

Wwmets nipencraBieHne o rpauyeckoM MpeCTaBICHNE MHOXKECTB M CBSI3e MEXKy HUMHU
JUISL ONTUCAHUS TPOLIECCOB M SIBICHUH, B TOM YHCIIE NPHU PELICHUH 337134 U3 JPYIHX Yy4eOHBIX

NpeaAMETOB U KypCOB.

9 KUIACC

W3Bnekath © TpeoOpa3oBbIBaTH HMHPOPMALUIO, TPEICTABICHHYI0O B Pa3IUYHBIX
UCTOYHUKAX B BUAE Ta0muil, Auarpamm, rpadukoB; MpPeACTaBIATh JaHHbIE B BHJAE TaOIuIl,
Iuarpamm, rpadukos.

Pemarp mnpocteiiiive 3amauyu OpraHU30BaHHBIM I1€pEeOOPOM BAapUAHTOB, a TaKXKe C
HCIIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/OB.

Hmers mpezacraBieHne o0 OMUCATENbHBIX XapaKTEPUCTHKAX JUIsI MAacCHBOB YMCIOBBIX
JIAaHHBIX, B TOM YKCJIE CPEIHUE 3HAYCHUSA U MEPBI PACCECUBAHUA.

HaxomuTh 4acTOoThl 3HA4eHMH W 4YacTOThl COOBITHS, B TOM 4YHCIE IOJB3YACh
pe3yapTaTaMy TMPOBEAEHHBIX H3MEpPEeHWH U HaOmoIeHuid (C Omopod Ha CHPABOYHYIO
UH(pOpMaIIHIO).

HaxoauTh BEpOATHOCTH CilydailHbIX COOBITUH B HM3y4YEHHBIX ONBITaX, B TOM YHUCIIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX WCIBITAHUN IO TMEPBOTO
ycrnexa, B Cepusax UCIbITaHUN bepHyiu.

NMets npeacrasiaeHue o ClydaliHON BEJIMYUHE U O PaCIPENCIIEHUH BEPOSTHOCTEN.

Hwmetsb mpescTaBieHre O 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B

CJlydaliHOM U3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.
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[TprBOANTE MpUMEPHI 00BEKTOB OKPYXKAIOIIEr0 MUpa, UMEIOIIUX (GopMy
U3YYEHHBIX T€OMETPHUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (QUTYP, IPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakaTh ¢ HOMOIIBIO LIUPKYJIS, TUHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAaHHOM 1
KJIeTyaToi Oymare u3ydeHHbIe INIOCKHE TeOMeTpuUYecKre (GUrypol 1
KOH(HUTypanuu, CAMMETPUYHbIE (DUTYPHI.

[Tonp30BaThCs TEOMETPUUYECKUMH MTOHATUSIMH: PABEHCTBO (PUTYp, CUMMETPHS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCh CHMMETPHH, LEHTP
CUMMETPHH.

HaxoauTh BeIMYMHBI YTII0B H3MEPEHUEM C ITOMOIBIO TPAHCIIOPTHPA, CTPOUTH
YTJIbI 33JJaHHOM BEJIMYHHBI, [I0JIb30BATHCS IIPU PELICHUH 3a/1a4 TPaJyCHOW MEpOi
YIJI0B; paclo3HaBaTh HA YepTeXkKaxX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOW yIJIbL.
BbruucnsaTe AIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHHKA, I10JIb30BATHCS
€AMHUILIAMU U3MEPEHUS JJIUHBI, BBIPpAXXKaTh OJHU €IUHUIIBI U3MEPEHUSI ITTMHbI
4yepes IpyrHue.

Haxonuts, ncronb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKY JBYMS
TOYKAaMHM, OT TOYKH JI0 NIPSIMOM, JUINHY ITyTH Ha KBaJpaTHOM CETKE.

Boruncnsate miomaas GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BATh
pa3zOueHue Ha MPSMOYTOJIbHUKH, Ha PaBHbIE GUTYPBI, IOCTPAaUBaHUE J10
IIPSIMOYTOJIBHHKA; M0JIb30BaThCSl OCHOBHBIMU €IMHUIIAMU U3MEPEHMS IIIOIAH;
BBIpaXKaTh OJHU €IUHULBI U3MEPEHUS IUIOIAIN YEPE3 IPYTHE.

PacrioznaBath Ha MOJENAX U U300paKEHUAX MUPAMUAY, KOHYC, IUIUHP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEpLINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.
N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBINA Mapaielenunes.
Bbruucnate 00bEM NpsAMOYTOJIbHOTO Napaiesienunena, Kyoa, moiab30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpeHUs: 00bEMA; BBIpaXKaTh OJHU €IUHHIIBI U3MEPEHUS
00béMa uepes Apyrue.

Pemate Hec0KHBIE 3a/1a4K Ha HAXO0X/IEHNE T€OMETPUUYECKUX BEJINYMH B

MPAKTUYCCKUX CUT
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3. TemaTndeckoe MJIAHUPOBAHUE VIEOHOT0 Kypca «MaTteMaTHKa» 5 — 6 KJIaccChl

5 knacc
KonuuectBo
4acoB
:l_; g Buabl, popmbl DyiekTpOHHBIE (IM(POBDBIE)
Ne HanmenoBanue = 5 § = Buas! nesiteJibHOCTH KOHTPOJIA oOpa3oBaTebHbIE PeCypChI
n/n pa3aesioB M TeM g = g ; =
MPOrpaMmbl 2 2'g > S
E =2 g. ="
= =

1.1 | Jecsaruunas 2 YuTaTh, 3alHCHIBATH HATYypaJIbHbIC YHCIIA; YcrHblit onpoc; https://www.yaklass.ru/p/mate

CHCTEMa CUHCIICHHS OcyIIeCTBIATh CAMOKOHTPOJIb, IPOBEPSIs OTBET HA [TuchMeHHbI#H matika/5-klass/naturalnye-
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIIUOKY. KOHTPOJIB; chisla-13442/desiatichnaia-
3HAKOMHTHCS C UICTOPUEH Pa3BUTHI apU(DMETHKH sistema-schisleniia-rimskaia-

numeratciia-13051

1.2 | Psangnarypampabix | 1 HccnenoBark CBOMCTBA HATYPAIBHOTO Psijia, YACIOBEIC VY CTHBIH o11poc; https://resh.edu.ru/subject/less
quces 3aKOHOMEPHOCTH, BBIJIBUTaTh U 00OCHOBBIBAThH TUIOTE3bI, | [IMChMEHHBIN on/7719/start/316201/

(bopMmyupoBaTh 0000IICHUS U BBIBOJIBI [0 pe3yJibTaTaM | KOHTPOJIb;

1.3 | HarypanbHbI psin 1 NpOBEAEHHOTO UCCIEAOBAHMUS. YcTHBIi ompoc; https://resh.edu.ru/subject/le
Pacro3HaBaTh UICTUHHBIE U JIOKHBIE BBICKa3bIBAHUS O sson/7719/start/316201/
HATypaJbHBIX YHCIIAX, IPUBOUTH IPUMEPHI U KOHTP

1.4 | Yucmno 0 1 TIPUMEPBI, CTPOUTD BRICKA3BIBAHNA 1 OTPHIIAHHA VY cTHBIiH o1poc; https://resh.edu.ru/subject/le
BBICKa3bIBaHHI O CBOMCTBAX HATYPaJIbHBIX YHCEIL. TTHCEMeHHbIIH sson/7719/start/316201/
KoHCcTpynpoBaTh MaTeMaTHYECKUE MPEITI0KEHHS C KOHTPOIIB;
TOMOIIBIO CBS30K «HY», KUITH», «ECIH. .., TO...».

1.5 | Harypanbubie 2 1 U300paxkaTb KOOPAUHATHYIO IPSMYIO, OTMEYATh YHCIIa YcTHBIH ompoc; https://www.yaklass.ru/p/mate
yucla Ha TOYKaMH Ha KOOPJMHATHOM MPSMOMN, HAXOIUTh KonrponbHas matika/5-klass/naturalnye-
KOOPJAMHATHOMN KOODP/IMHATHI TOYKH. pabora. chisla-13442/opredelenie-
IPSMOH. koordinatnogo-lucha-13495
AMUHHCTpaTHBHAS https://resh.edu.ru/subject/less
KOHTPOJIbHAS on/7738/start/312492/
paborta 3a Kypc 4
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https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495
https://resh.edu.ru/subject/lesson/7738/start/312492/
https://resh.edu.ru/subject/lesson/7738/start/312492/

KJ1acca.

1.6 | Cpasuenue, CpaBHMBATh HATypaJIbHbIE YUCIIA; VeTHbIi ompoc; HTTPS://RESH.EDU.RU/SUBJECT/LESSON/
OKpYTJIEHUE npeaIarath 1 00CyXKAaTh CIOCOOB! YIOPSA0UNBAHUS [TuceMeHHbIH T18/sTART/316235/

HaTypaJbHBIX gucen. Vcrnonb30BaTh MPaBuiIo OKPYTIICHUS! HATYPAIBHBIX | KOHTPOJIb;
qrcen qrcen. KonrtponbHas pabota

1.7 | ApudmeTrueckue BBInoHATh apudMeTHYecKue eHCTBUS ¢ HATYPAIbHBI YcTHBIl ompoc; HTTPS://RESH.EDU.RU/SUBJE
JIEUCTBUA C MH YHUCJIAMH, BEIYHUCIIATH 3HAUYCHUS YK CIIOBBIX [IuceMeHHBIN CT/LESSON/7723/START/2722
HATypaJbHBIMH BBIpKCHHH cO CKOOKaMH U 0e3 ckoOok. Kputnaecku KOHTPOITb; 94/

YUCIIaMU OIICHUBATh MOJYYCHHBIN Pe3yIbTaT, OCYIICCTBIISTH https://resh.edu.ru/subject/le
CaMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBUE sson/7717/start/235285/

YCJIOBHIO, HAXOAUTH OLIMOKH. https://resh.edu.ru/subject/le
sson/7714/start/233859/

https://resh.edu.ru/subject/le
sson/7712/start/235037/

1.8 | CgoiicTBa Hys IpH HUccnenosats cBoiicTBa uncen 0 u VY CTHBII 01poc; https://skysmart.ru/articles/mat
CITOKECHUU U | TIpH CIIOKCHUHU U YMHOXKCHUH, BBIIBUTATh U hematic/svojstva-slozhenivya-i-
YMHOXEHUH, 000CHOBBIBATH THIIOTE3bI, (HOPMYITHPOBATH 000OIICHHS U vychitaniya
CBOMCTBA €/IMHUIIBI BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO UCCIIETOBAHHSI.
pY YMHOXCHUHU

1.9 | IllepemecTturensHOe Hcnonp30BaTh NpH BEIYUCICHUSAX IEPEMECTUTEIBHOE U YcTHBIN 01poc; ?;;;zﬁf;:/gé%%lé;”/ SUBJECT/LESSON/
U COYETaTEIbHOE COYETATEIIbHOE CBOKCTBA CIOKEHUS U YMHOXKEHUS, IInceMeHHbIH YT .
CBOIiCcTBa pacnpeaenuTeNbHOe CBOMCTBO YMHOKEHUS; KOHTPOJIb; https://resh.edu.ru/subject/le

sson/7724/start/311531/

CJIOXKEHHUS, (hopMynHupoBaTh :
pacrpenenuTeIbHOe U TIPUMEHSATH NPaBUiIa MPeoOPa3OBaHUS YHUCITOBBIX https://resh.edu.ru/subject/le
CBOMCTBO BBIpQ)KEHHUI HA OCHOBE CBOWCTB apr(PMETHUECKIX sson/7725/start/233983/
YMHOKEHHS. JIEUCTBUI
(Bmp) Kputndecku oleHUBATh MOMYYSHHBIA pe3ybTar,

OCYIIECTBIISTh CAMOKOHTPOIIb, POBEPSISE OTBET HA

COOTBETCTBHE YCJIIOBHIO, HAXOJUTH OLITHOKH.

1.10 | denurenu u DopMyTUpOBATh ONPEACTICHNUS IEIUTEINS U KPAaTHOTO, YcTHBIH ompoc; https://interneturok.ru/lesson/

KpaTHbIE,
Pa3iIoKEHHE YUCIIA
Ha MHOXXUTEIU

Ha3bIBATh ACIIUTECIIN U KPATHBIC YHCJIA,
HpI/IMCHHTL AJITOPUTM PA3JIOKCHUS YUCJIa Ha IPOCTHIC
MHOXHUTCIIN

IIncrMeHHblit
KOHTPOJIb;

matematika/6-klass/delimost-
chisel/deliteli-i-
kratnye?block=player
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https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7717/start/235285/
https://resh.edu.ru/subject/lesson/7717/start/235285/
https://resh.edu.ru/subject/lesson/7714/start/233859/
https://resh.edu.ru/subject/lesson/7714/start/233859/
https://resh.edu.ru/subject/lesson/7712/start/235037/
https://resh.edu.ru/subject/lesson/7712/start/235037/
https://skysmart.ru/articles/mathematic/svojstva-slozheniya-i-vychitaniya
https://skysmart.ru/articles/mathematic/svojstva-slozheniya-i-vychitaniya
https://skysmart.ru/articles/mathematic/svojstva-slozheniya-i-vychitaniya
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7724/start/311531/
https://resh.edu.ru/subject/lesson/7724/start/311531/
https://resh.edu.ru/subject/lesson/7725/start/233983/
https://resh.edu.ru/subject/lesson/7725/start/233983/
https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-kratnye?block=player
https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-kratnye?block=player
https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-kratnye?block=player
https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-kratnye?block=player

1.11 | denenne ¢ HaxonuTh ocTaTKH OT JCTICHUS ¥ HETIOJIHOE YacTHOE. YcTHBIH ompoc; HTTPS://RESH.EDU.RU/SUBJE

OCTaTKOM KpuTrueckn orieHUBaTh MOTYYEHHBIH pe3ybTar, [TuceMeHHbIH CT/LESSON/7709/START/3251
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISl OTBET HA KOHTPOJI; 51/
COOTBETCTBHE YCJIOBHUIO, HAXOAUTh OLIMOKH.
1.12 | IIpocteie u PacrioznaBaTh Vbt ompoc; https://www.yaklass.ru/p/mate
COCTaBHBIE YHCTIA MIPOCTHIE U COCTABHBIE YUCIIA,; ITuceMeHHBII matika/6-klass/naturalnye-
3HAKOMUTBCS C HCTOPUCH pa3BUTHUS apUPMETUKH KOHTPOJTb; chisla-13968/prostye-i-
sostavnye-chisla-razlozhenie-
naturalnogo-chisla-na-prostye-
mnoz_-13984

1.13 | Ipusnaku ®opMyIHPOBATh M IPUMEHSThH MPU3HAKK JETUMOCTH Ha | Y CTHBI 0mpoc; HTTPS://RESH.EDU.RU/SUBJECT/LESSON/

: o 1750/START/325275/
JIeIMMOCTH Ha 2, 5, 2,3,5,9, 10; [TuceMeHHBIH
10, 3,9 KOHTPOJIB;

1.14 | Crenennb ¢ 3anuchIBaTh MPOM3BEACHNC B BUJIC CTCIICHH, YUTATh VeTHBIH ompoc; HTTPS://RESH.EDU.RU/SUBJECT/LESSON/
HATypaJIbHBIM CTEICHH, UCTIOIb30BaTh TEPMUHOJIOTHIO (OCHOBAHHE, [TuchbMeHHBIH TT13/sTARTI272325)

HoKasareaemMm MOKa3aTelb), BBIYUCIIATh 3HAYCHHS CTCTICHEH. KOHTPOJIB;
Kputndecku oleHUBaTh MOTYyYEHHBIN PE3yJIbTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISl OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOUTh OLIHOKH.

1.15 | Yucnossie BbIuncIaTh 3HAUEHHST YUCIOBBIX BBIPAKEHH CO YcrHblit onpoc; https://resh.edu.ru/subject/less
BBIPAXKCHUSI; CKOOKaMu 1 0e3 CKOOOK. [TuceMeHHbIH on/7708/conspect/325181/
MOPSIIOK AEHCTBUN BBINIONHATE NPUKUIKY U OLICHKY 3HAYEHHMM YHCIOBBIX KOHTPOJIb;

BBIP)KCHUIA, IPe/IaraTh M MPUMEHSTh IPUEMBI TPOBEPKU
BBIYMCIICHUM.
Vcronb30BaTh MPH BIYUCICHHUAX IEPEMECTUTEIBHOE U
COUETATEIbHOE CBOWCTBA CIIOKEHHS U YMHOKEHHS,
pacrpeaenuTebHOEe CBOMCTBO YMHOXKCHHS;
(hbopMyJIMPOBaTH ¥ MPUMEHSTH MIPAaBHJIa MPEOOPa30BAHMUS
YHCIIOBBIX BBIPAXKECHHI HA OCHOBE CBOWCTB
apudMeTHIECKUX JeHCTBUM
1.16 | Pemrenue Pemmath TekcTOBBIE 33724l apUMETHUESCKUM CIIOCO00OM, | YCTHBIN OIpoc; HTTPS://RESH.EDU.RU/SUBJE

TEKCTOBBIX 33J1a4 Ha
BCE
apudMeTHYeCKHE
JICHCTBHSA, Ha
JBIKEHHE U

HCTIOTH30BaTh 3aBUCUMOCTH MEXIy BETHIMHAMH
(cxopocTh, BpeMsl, pacCTOSIHUE; IICHa, KOJIMIECTBO,
CTOMMOCTD U JIp.): aHAJIM3UPOBATh U OCMBICITUBATH TEKCT
3aJ1a4H,

repeOpMyITMPOBATh YCIOBHE, U3BJICKATh HEOOXOIUMbIC

IIncrMeHHblit
KOHTPOJIb;
KonTponbsHas padora

CT/LESSON/7716/START/2338
28/
https://resh.edu.ru/subject/less
on/7711/start/311996/
https://resh.edu.ru/subject/less
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https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://resh.edu.ru/subject/lesson/7708/conspect/325181/
https://resh.edu.ru/subject/lesson/7708/conspect/325181/
https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7710/train/325221/

MOKYTIKH

JJaHHbIE, YCTaHABJIUBATh 3aBUCUMOCTH MEXKAY
BEJIMYMHAMH, CTPOUTH JIOTHYECKYIO LIETIOUKY
paccyKIeHHM.

MopenupoBath X0/ pellieHHs 3aaqy ¢ TOMOLIBIO
pHUCYHKa, cxeMbl, Tabmuipl. [IpuBoauTh, pazouparts,
OLICHMBATH Pa3IMYHbBIC PELICHUS, 3aIIMCH PEIICHUI
TEKCTOBBIX 3a]1a4.

Kpurnuecku oneHuBaTh MOJIYYEHHBIN PE3YyJIbTAaT,
OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOJUTH OLIHOKH.

Pemats 3amaun ¢ moMosio mepedopa BceX BO3MOKHBIX
BapHaHTOB.

3HAKOMHTHCS C UICTOPUEH Pa3BUTHSI apu(METHKH

on/7710/train/325221/

Wroro no pasneny: 43
2.1 | Touxka, npsimasi, 1 Pacrnio3HaBaTh Ha yepTexax, pUCYHKAX, OMIMCHIBATH, VYcTHBIH onpoc; HTTPS://RESH.EDU.RU/SUBJE
OTpPE30K, JIyd UCTIONB3YS TEPMHUHOJIOTHIO, U H300paXaTh € TIOMOIIBIO CT/LESSON/7741/START/3124
4epTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, 61/
Tyd.
Pacrnio3HaBath, IPUBOIUTE IPUMEPBI 00BEKTOB PEATBHOTO
MUpa, UMEIOMUX (OpMY U3YUEeHHBIX (QUTYD, OLICHUBATh
UX JIMHEWHBIE pa3MepPBI.
BBIYHCIISITS UTHHBI OTPE3KOB.

2.2 | Jlomannas 1 PacnioznaBath Ha yepTexax, pUCyHKax, OIMCHIBATH, YcTHBIH ompoc; https://www.yaklass.ru/p/mate
UCIIOJb3Ysl TEPMHUHOJIOTHIO, U H300paXaTh C TIOMOIIBIO matika/5-klass/naturalnye-
4epTEKHBIX HHCTPYMEHTOB JIOMaHHYIO. chisla-13442/nachalnye-
Pacrnio3HaBaTh, IPUBOIUTH PUMEPHI OOBEKTOB PEATBHOTO geometricheskie-poniatiia-
MUpa, UMEIOMUX (OpMY HU3YUeHHBIX (QUTYD, OLICHUBATh priamaia-otrezok-luch-

WX JINHEHHBIC Pa3Mephl. lomanaia-priamo_-13390
BBIYHCIISITS JUTHHBI IOMaHbIX.
2.3 | Usmepenne mmnbl | 1 Hcnonp3oBaTh MMHENKY KaKk HHCTPYMEHT JUIS TIOCTPOEHUS | Y CTHBIN OIPOC; HTTPS://RESH.EDU.RU/SUBJE

oTpe3Ka,
METpPUYECKHUE
€AMHULIBI

HU3MEPECHUA JJINHBI.

1 M3MEPEHMUS: U3MEPSTH ITHHY OTPE3Ka; CTPOUTH OTPE30K
3aﬂaHHOI7[ JJIMHBI; OTKJIAABIBATh HUPKYJIEM PaBHBIC
OTpE3KH.

IlouuMaTts ¥ UCII0IB30BaTh IIpu pCIICHUHU 3a1a4
3aBUCUMOCTU MCKIY CAUHULIAMU MeTpH‘IeCKOfI CUCTEMBI
Mep; 3HAKOMUTHCS ¢ HEMETPHUECKUMH CHCTEMaMHU Mep;

CT/LESSON/7740/START/2348
51/
https://resh.edu.ru/subject/less
on/7740/start/234851/
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https://resh.edu.ru/subject/lesson/7710/train/325221/
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/

BbIpaXXaThb JJIMHY B PA3JIMYHBIX CAMHUIAX USMECPCHUSA

2.4 | OKpYXHOCTb U Pacnio3HaBath Ha yepTexax, pUCYHKaxX, OMMCHIBATH, VYcTHBIH ompoc; HTTPS://RESH.EDU.RU/SUBJE

Kpyr HCTONB3Ys TEPMUHOJIOTHIO, © H300paKaTh C MOMOIIBIO CT/LESSON/7736/START/3125

4epTEKHBIX HHCTPYMEHTOB 23/
OKPY)KHOCTb.
Pacno3HaBath, IPUBOIUTE IPUMEPBI 00BEKTOB PEATBHOTO
MUpa, IMEIOIIUX (POpMy OKPYKHOCTH U KpyTa, OLCHUBATH
UX JIMHEWHbIE pa3Mephl.
CTpoHTh OKPY)KHOCTB 33/IaHHOTO PAANYCa.
2.5 | IlpakTnyeckas Uzo0paxkats koH(pUTYpalun reoMeTpuyeckux Guryp u3 [IpakTuueckas https://xn--j1ahfl.xn--

pabota OKPY)KHOCTEH, e€ yacTell Ha HeJTMHOBaHHOM pabora; plai/library/lovkij_tcirkul ili_|

«ITocTpoenue W KJIeTYaToi Oymare; mpeiarath, OlUChIBATh U CamooIIeHKa ¢ yubov_k_okruzhnostyam_132

Y30pOB U3 00CyKIaTh CITOCOOBI, aJTOPUTMBI TIOCTPOSHUSI. Hcnons3zoBannem 858.html

OKPYKHOCTH Hccnenoars Gpurypsl 1 KOHQUTYpaLUH, HCIIOIB3YS «O1EeHOYHOTO

1 (pOBBIE PECYPChI JUCTaY;

2.6 | Yron Pacrio3naBatp Ha yepTexKax, pUCYHKAX, ONMCHIBATD, Yerublit onpoc; HTTPS://RESH.EDU.RU/SUBJE
UCTIONb3Ysl TEPMHUHOJIOTHIO, U H300paXaTh C IIOMOIIBIO CT/LESSON/7735/START/2348
4epTEKHBIX HHCTPYMEHTOB YTOJI. 82/
Pacnio3HaBath, IPUBOIUTE IPHUMEPBI 00BEKTOB PEATbHOTO
MHpa, UMEIOIIHX (HOPMY yIiia, OLCHHBATh HX JIMHEIHBIC
pa3Mephl.

2.7 | TIpstmoid, oCcTpBIiA, Pacrio3naBath 1 M300pakaTh Ha HEJTMHOBAHHOMN M VerHbiit onpoc; https://www.yaklass.ru/p/ma

TyHOU U KIJIETYaTOH Oymare MmpsiMOi, OCTPBIH, Tyro#, pa3BEépHyThiii | [InceMeHHBIH tematika/s-

Pa3BEPHYTHIN YIIIbI YTJIbI, CPABHUBATH YIJIbI. KOHTpPOIJIb, k|ass/qe0metricheskie-
figury-13743/ugol-
izmerenie-uglov-13410

2.8 | U3mepeHue yrioB Hcrionb30BaTh TPAaHCIIOPTHP KaK HHCTPYMEHTBI JUIs VYcTHBIH o1poc; https://www.yaklass.ru/p/mate
MOCTPOCHHUS 1 U3MEPEHUS: U3MEPATH BEITMUUHY YTJIa; [MuceMeHHbIT matika/5-
CTPOMTH YTOJI, 33[aHHOM BETUNYHHBI KOHTPOJIb; klass/geometricheskie-figury-
13743/ugol-izmerenie-uglov-
13410
2.9 | IlpakTuveckast N3o00paxkats KoHpHUTYyparuu reomerpudeckux puryp uz | Ilpaktudeckas https://resh.edu.ru/subject/less
pabota OTpe3KoB Ha HEIMHOBAHHOM pabora; on/2780/start/
«[TocTpoenne W KJIeT4aTol Oymare; npeiarath, ONMChIBaTh U CamoorieHka ¢
YTJIOB» 00CYK1aTh CIIOCOOBI, AJITOPUTMBI TOCTPOCHHSI. Hcnonb3oBaHueM
Hccnenoparh Gurypsl 1 KOHQUTYpaLMK, UCTIONB3YS «O1eHOYHOTO
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https://урок.рф/library/lovkij_tcirkul_ili_lyubov_k_okruzhnostyam_132858.html
https://урок.рф/library/lovkij_tcirkul_ili_lyubov_k_okruzhnostyam_132858.html
https://урок.рф/library/lovkij_tcirkul_ili_lyubov_k_okruzhnostyam_132858.html
https://урок.рф/library/lovkij_tcirkul_ili_lyubov_k_okruzhnostyam_132858.html
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/

1M(POBBIE PECYPCHI. CTPOUTH YTOJ, 3aJaHHON BEITMIUHBI

JIACTa,

HWroro no pazaeny: 12

3.1 | dpobu 2 UwuTaTh U 3aMCHIBATH OOBIKHOBEHHBIE YcTHBIH ompoc; https://www.yaklass.ru/p/mate
npobu. MoaenupoBath B rpadUUeCcKon, MpeIMeTHOM matika/5-klass/obyknovennye-
dopme, ¢ drobi-13744/delenie-s-
ITOMOIIBI0 KOMITBIOTEPA ITOHATHSI, CBA3AHHbIE C ostatkom-poniatie-
OOBIKHOBEHHOM Ap0o0ObI0. Pacmo3HaBaTh HCTUHHBIE U obyknovennoi-drobi-13672
JIO)KHBIC BBICKa3bIBaHHS O
ApOOSIX, MPUBOAUTH IPUMEPBI H KOHTPIIPUMEPHI, CTPOHUTh
BBICKA3bIBAaHMs M OTPUIIAHHS BHICKA3bIBAHUIA.

3.2 | IlpaBuibHbIC U 2 YuTaTh U 3aUCHIBATH IPABUIILHBIC U HEMPABUIIbHBIC VY CTHBII 01poc; https://www.yaklass.ru/p/mate
HEMPaBUIIbHBIC apobu. MojeaupoBarth B rpaduvecKkoi, mpeIMeTHOR [TucbMeHHbI#H matika/5-klass/obyknovennye-
IpooH dbopme, ¢ KOHTPOJIb; drobi-13744/pravilnye-i-

ITOMOIIbIO0 KOMITBIOTEPA MTOHSITUS, CBI3aHHBIC C nepravilnye-drobi-
OOBIKHOBEHHOM Ipo0bI0. Pacno3HaBaTh HCTUHHBIC U smeshannye-chisla-poniatie-
JIO’KHBIE BHICKA3bIBAHUS O zapis-i-chtenie-13674
IpO0sIX, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHHs 1 OTPUIIAHUS BHICKA3bIBAHUH.
3HAKOMHTHCS C HCTOPUEH pa3BUTHS apUPMETHKU

3.3 | OcHoBHOE 4 DopMyIHPOBaTh, 3AMMMCHIBATH C TIOMOIIBIO0 OYKB YcTHBIH ompoc;

CBOMCTBO IpoOH OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JAPOOU; UCTIOIB30BaTh | [TuchbMEeHHBII

OCHOBHOE CBOMCTBO JPOOHM JUTs COKpaIieHus 1podeit u KOHTPOJTb;
HpHUBEICHUS IPOOU K HOBOMY 3HaMeHatento. [IpoBoanTh
MCCJICIOBaHMUS CBOWCTB APOOEH, OMUpasich Ha YUCIIOBBIC
IKCTIEPUMEHTHI (B TOM YHUCJIEC C TOMOIIBIO KOMIIBIOTEPA). https://resh.edu.ru/subject/less
Pacrio3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3bIBAHHS O on/705/
APOOSIX, MPUBOJUTE IPUMEPBI B KOHTPIIPUMEPBI, CTPOHUTh E—
BBICKA3bIBaHHS  OTPUIIAHUS BHICKA3bIBAHUH.
MonenupoBats B rpad4ecKoi, mpeaMeTHoH (hopMme, ¢
MIOMOIIIBIO0 KOMIIBIOTEpA MOHSTHUS U CBOWCTBA, CBS3aHHBIC
¢ OOBIKHOBEHHO# Ipo0BI0. 3HAKOMUTHCS C UCTOpUEH
pa3BuTHs apUMETHKN

3.4 | CpaBuenue qpobeii | 4 Uwurats U 3aNMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIC YcTHBIH 0Mpoc; https://www.yaklass.ru/p/mate
AMUHHCTpaTHBHAS Ipobu, mpeiaratb, 000CHOBBIBATH U O0CYXKIIATh [TuceMeHHBIH matika/5-klass/obyknovennye-
KOHTPOJIbHAS CIOCOOBI YIOPSIIOUYUBAHUS IPOOCH. KOHTPOJIB; drobi-13744/sravnenie-
paborta 3a 1 N300paxatb 00OBIKHOBEHHBIE IpOOM TOUKAMHU Ha KonrponbHas obyknovennykh-drobei-13675
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https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://resh.edu.ru/subject/lesson/705/
https://resh.edu.ru/subject/lesson/705/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675

MOJIyTOJIUE TI0
TeMaM
«HarypanbHbie
yucna. Harnsagnas
reometpusd. Jlunuu
HAa IJIOCKOCTH.

KOOPJMHATHOM MPSMOI; UCII0JIb30BAaTh KOOPJUHATHYIO
MIPSIMYIO JUTA CpaBHEHUs ApoOeit. PacrioznaBaTh
HUCTHUHHBIC U JIOXKHBIC BHICKA3BIBAHUS O

JPOOSIX, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHHS BBICKA3BIBAHHIA.

pabora.

OOBIKHOBEHHbBIC
TIPOOID»
3.5 | Cnoxenue u 14 BrimmonaATs apudMeTraeckue IeHCTBUS ¢ Y CTHEI ompoc;
BBIYUTAHUC OOBIKHOBEHHBIMU IPOOSIMHE; TIPUMEHSITH CBOMCTBA [TuchbMeHHbII httos:/Awww.yaklass.ru/p/mate
O6I)IKHVOB6HHI>IX apI/I(bMeTI/IIISCKI/IX JIEHCTBUN JUIsl palluOHAIA3ALUI KOHTPOJIb; matika/5-klass/obyknovennye-
npobeit BBIYHCIICHHI. TectupoBanue; drobi-13744/slozhenie-i-
BBIHOJIHSITI)vaI/IKI/IILKy U OLEHKY pe3ylIbTaTa CamoolieHKa ¢ vychitanie-obyknovennykh-
BBIYUCJICHUU, IIpEJIaratb U MPUMCHATD IIPUEMBI Hcnonp3oBanuemM drobei_i_Smeshannvkh_chisel_
MPOBEPKHU BBIUUCICHUI. «O1eHoyHoro 13676
JIHCTAY,; —
KonrtponpHas pabota
3.6 | Cmemannas 1pods | 2 [MpencTaBisaTh cMeIaHHYIO Ipo0Ob B BUIC HEMPABWIBHON | Y CTHBIN OMpOC; https://resh.edu.ru/subject/less
Y BBIICIIATD YO YaCTh YHCIIA U3 HEMTPABUILHOM [TuchMeHHbI#H on/7761/conspect/288261/
I[pO6I/I. Pacrmio3HaBaTh HCTUHHBIE U JTOKHBIE KOHTPOIJIb,
BBbICKa3bIBaHUA O
JPOOSIX, PUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS M OTPUIAHUS BhICKa3bIBaHUM. [IpOBOIUTH
HCCIIEIOBAHUS CBOMCTB APOOEHi, OMUpasiCh Ha YHUCIOBBIE
9KCIIEPUMEHTHI (B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA).
Pacro3HaBaTh HCTHHHBIC U JIO)KHBIC BHICKA3bIBAHHS O
Ipo0sIX, MPUBOINUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaAHUSA U OTpUIIAHUA BBICKa3bIBAaHUM.
3.7 | YMHOXeHHE U 10 BeInonHATh apudMeTHYECKHUE ISHCTBUS C YcTHBIN ompoc; https://www.yaklass.ru/p/mate

JIeTICHHE
OOBIKHOBEHHBIX
JIpo0eif; B3aMHO-
oOpatHble 1podu

OOBIKHOBEHHBIMH JJPOOSIMU; TTPUMEHSTH CBOWCTBA
apuMeTHIeCKUX ASUCTBUH ISl pallMOHAIN3aAUN
BBIYHCJICHUH.

BrInonHATs OpUKUAKY U OLICHKY pe3yjbTaTa
BBIYMCIICHU; TIpeyiaraTh U MPUMEHSTH TPUEMBI
MIPOBEPKU BBIUHCIIECHUI.

I[InceMeHHEBIH
KOHTPOITb;
TectupoBanue;
CaMooIIcHKa ¢
Hcnons3oBanneM
«O1EeH0YHOTO
JINCTaY;

matika/5-klass/obyknovennye-
drobi-13744/umnozhenie-i-
delenie-obyknovennoi-drobi-
na-naturalnoe-chislo-13677
https://resh.edu.ru/subject/less
on/7760/start/233332/
https://resh.edu.ru/subject/less
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https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://resh.edu.ru/subject/lesson/7760/start/233332/
https://resh.edu.ru/subject/lesson/7760/start/233332/

on/7759/start/307992/
https://resh.edu.ru/subject/less

on/7785/start/288293/
https://resh.edu.ru/subject/less
on/7786/start/274266/
3.8 | Pemenue 3 Perrats TeKCTOBBIC 337a4H, COACPIKAIINE TPOOHBIE YCTHBIH 0Mpoc; https://resh.edu.ru/subject/less
TEKCTOBBIX 3a7a4, JIAHHBIE. IMuceMeHHBIH on/706/
COZIepKAIHX APOOH MonenupoBaTh X0/ PEIICHHUS 3a/Ia4H C TOMOIIBIO KOHTPOJIB;
PHCYHKa, CXEMbI, TaOITHIIBI.
[puBOaKTH, pa3bUpaTh, OLEHUBATH PA3IHMIHBIC PEIICHHS,
3aIMCH PELICHHH TeKCTOBBIX 3a/a4.
KpuTndecku orieHHBaTh MOTyYCHHBINH PE3yIIbTaT,
OCYILECTBISITH CAMOKOHTPOJIb, IPOBEPSIst OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOUTh OLIHOKH.
3.9 | OcHoBuble 3amaun | 4 Permath TEKCTOBBIC 33a4K Ha HAXOKICHHE YaCTH 1IEJIOT0 | Y CTHBIN OMpOC; https://resh.edu.ru/subject/less
Ha ApooH H LIEJIOT0 [TuceMeHHbI#H on/7780/conspect/287888/
0 €r0 YaCTH; BBISBJISATh UX CXOJCTBA U Pa3JINYHsL. KOHTPOJTb; https://resh.edu.ru/subject/less
MoenupoBath X0/ PEIICHHUS 33a49H C TOMOIIIBIO on/7779/start/287920/"
PHCYHKa, CXEMBI, TaOJTUIIBI.
[TpuBOKTH, pa3bUpaTh, OLEHUBATH PA3IMIHBIC PEIICHHS,
3aIMCH PELICHHH TeKCTOBBIX 3a/ad.
KpuTndecku olleHHBaTh MOTYyYCHHBIN PEe3yJIbTar,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIst OTBET HA
COOTBETCTBHE YCIIOBHIO, HAXOIUTh OLIHOKH.
3.10 | Ilpumenenue OykB | 3 ®opMyupoBaTh, 3aKUCHIBATH C TOMOIIBIO OYKB VYcTHBIH o1poc; https://resh.edu.ru/subject/less
JUTSL 3ATTACH MaTeMaTHYCCKUE BRIPAKCHHS U TIPEIOKEHUSL. [TuchbMeHHBIIH on/1429/
MaTeMaTHYECKUX KOHTPOJI;
BBIPOKECHUN U KonTponbsHas padora
peI0KEHUH
Wroro 1o pasaeny: 48
4.1 | MHOrOyroJbHUKH 1 OmnuchIBaTh, UCTIONB3YS TEPMHHOJIOTUIO, H300paKaTh C VYcrHblit onpoc; https://resh.edu.ru/subject/less

MTOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB H OT PYKH,
MOJIEJINPOBATh U3 OyMarn MHOTOYTOJIbHUKH.
[IpuBoauTH MpUMeEpPHI 0OBEKTOB PEATTLHOTO MUPA,
umermux GopMy MHOroyrojbHuka. Pacro3naBare

on/7727/main/325313/
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https://resh.edu.ru/subject/lesson/7785/start/288293/
https://resh.edu.ru/subject/lesson/7785/start/288293/
https://resh.edu.ru/subject/lesson/7786/start/274266/
https://resh.edu.ru/subject/lesson/7786/start/274266/
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/1429/
https://resh.edu.ru/subject/lesson/1429/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/

HUCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
MHOI'OYTOJIbHUKAX, IPUBOJUTE IPUMEPHI U
KOHTPIIPHUMEPBHI.

4.2 | YeTblpexyrojbHUK, [IpuBoaNTH MpUMEPHI OOBEKTOB pEATLHOTO MHPA, YcTHBIl onpoc https://resh.edu.ru/subject/|
OPSMOYTOJIbHHK, UMEIOIIUX (OPMY YETHIPEXYTOIbHHUKA, TPIMOYTOJIHHHKA, esson/7733/start/233518/
KBaJpar KBaJIpaTa, OLICHUBATh UX JMHEHHBIC pa3Mephl.

HccrenoBath CBOMCTBA MPSIMOYTOJIBHUKA, KBaApaTa
MyTEM AKCIIEPUMEHTA, HAOIIOICHUSI, ©3MEPEHHUS,
MOJICIIUPOBAHUS; CPABHUBATh CBOWCTBA KBaJIpaTa 1
OPSIMOYTOJIBHHKA.

KoHcTpynpoBaTh MaTeMaTHIECKHE TIPEIOKECHHS C
TTIOMOIIIBIO CBSI30K «HEKOTOPBINY, «ITFO00M.

4.3 | IpakTrveckas CTpouTh Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare kBagpat | IIpakTuueckas https://resh.edu.ru/subject/less
pabora U TIPSAMOYTOJBHUK C 3aJaHHBIMU JJTHHAMHU CTOPOH. pabora on/7727/main/325313/
«Toctpoenue CamooneHka ¢
HPSIMOYTOJIBHUKA C Hcnonk3oBaHueM
3aJaHHBIMU «O1LEeHOYHOTO
CTOPOHAMH Ha JIUCTaY,

HEJIMHOBaHHON

Oymare»

4.4 | TpeyroibHUK [TpuBOAUTH IPUMEPHI 00BEKTOB PeaTbHOTO MUPA, YcrHblit onpoc; https://www.yaklass.ru/p/mate

UMEIoIUX GOPMY TPEYTOJbHUKA, OIICHUBATH X matika/5-
JIMHEHHbIE pa3Mepbl. M300paxarh 0CTPOYTOJIbHBIE, klass/geometricheskie-figury-
IPSMOYTOJIbHBIC U TYIOYTOJIbHBIC TPEYTOIbHUKH. 13743/treugolnik-ploshchad-
KoHcTpynpoBaTs MaTeMaTH4eCKUe MPEIOKEHHS C treugolnika-13425
MOMOIIBIO CBA30K «HEKOTOPBINY, «ITF000I».

45 | IInowans u HccnenoBath 3aBUCMMOCTB TLTONIAIU KBAIpaTa OT JUIMHBI | Y CTHBIN OIMpPOC; https://resh.edu.ru/subject/less
HeprUMeTp €ro CTOPOHBI. [TuceMeHHbIH on/7732/conspect/325582/
HPSIMOYTOJIbHUKA U Hcrnonb30BaTh CBOWCTBA KBAIPATHON CETKH IS KOHTPOJIb;

MHOT'OYTOJIbHUKOB, noctpoeHus: Gpuryp; pa3ouBaTh IPSIMOYTOJIIBHUK Ha
COCTaBJICHHBIX U3 KBaJIPAThl, TPEYTOJBHUKH; COCTABIISATH (PUTYPBI U3
HPSIMOYTOJIHUKOB. KBAJIPATOB U MPSAMOYTOJILHHKOB M HAXOIUTh WX IIOMIA]Ib,
E nuHuIst pa3buBath
U3MEPECHUSI (Gurypsl Ha PAMOYTOJILHUKH U KBAJAPATHl U HAXOIUTh HX
TUTOIIATH. IUTOIIA/Tb.
4.6 | Ilepumetp BripakaTh BENTMUMHY IJIOMIAHN B PA3IMYHBIX €AMHUIIAX YcrTHBIH ompoc; https://resh.edu.ru/subject/less
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https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/4270/start/162590/

MHOT'OYT'OJIbHUKA

M3MEpEHHS] METPHYECKON CHCTEMBI Mep, TOHUMATh U
HCIIONTF30BaTh 3aBUCHMOCTH MEXIY METPHIECKAMHU
SIUHUIIAMU U3MEPEHUS TUIOIIaan. 3HAKOMHUTHCS C
puMepamMu IPUMEHEHHUSI IIOIATU 1

MepUMeTpa B MPAKTHUECKUX CUTyalusax. Pemare 3aqaun
U3 peallbHOM XKHU3HU, MTpeIaraTh U 00CyKIaTh
pa3IUYHBIC CIIOCOOBI pEIeHUs 3a1a4

ITnceMeHHBIN
KOHTPOITb;

on/4270/start/162590/

Wroro no pazneny

10

5.1

JlecsTrdHAas 3aIIUCh
npobeit

[IpencraBisiTe necATUYHYIO IpOOb B BUIE
OOBIKHOBEHHOM, YUTATh U 3aIIMCHIBATH ACCATHYHbIC
npoou. OneprupoBaTh APOOHBIMHU YHCIIAMU B PEaTbHBIX
KU3HEHHBIX CUTyalMsx. Pacro3HaBaTe HCTUHHBIE U
JIOKHBIE BBICKa3bIBAaHUS O APOOSIX, MPUBOAUTE IPUMEPHI U
KOHTPIPUMEPBI, CTPOUThH BHICKA3BIBAHUS U OTPULIAHHS
BBICKA3bIBaHUI. 3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS
apudmeTukn

YcTHBIN onpoc
IIncrmennsblit
KOHTPOJIb

https://resh.edu.ru/subject/less
on/704/

5.2

CpaBHeHue
JCCATHYHBIX
npobeit

CpaBHHUBATH JeCATUYHBIC IpOOH, IpeIarars,
00OCHOBBIBATh U 00CYkK/IaTh CIIOCOOBI  YIOPSIIOYMBAHUS
JECATHYHBIX IPOOECH.

N3obOpaxare necsTuaHbie APOOH TOYKAMH Ha
KOOpJMHATHOM npsAMoid. [IpoBoANTE nccneoBanus
CBOMWCTB JECSTUYHBIX IpoOei, Onmupasch Ha YHCIOBBIE
9KCHEPUMEHTHI (B TOM YHUCIIE C TOMOIIBI0 KOMIIBIOTEPA),
BBIJIBUTATh TUIIOTE3HI

Y TIPUBOJIMTH MX O0OOCHOBAHMSI. 3HAKOMHUTBCS C HCTOPHEH
pa3BuTHs apuMETUKU

YcTHBI onpoc
IIncrMmennsblit
KOHTPOJIb

https://resh.edu.ru/subject/less
on/718/

5.3

JleiicTBHS C
JICCATUUHBIMU
JIPOOSIMH.

(Brp)

16

BBIABIATH CXOACTBA U PA3INYMS TPABHIT
apu(MeTHIeCKUX JASUCTBUI ¢ HATYPabHBIMUA YHCIIAMH U
JECATUYHBIMU IpOOSIMHU, OOBSICHATH UX BBHINONHATE
apudmeTHIecKre NeHCTBUS ¢ AECATUUHBIMU JpOOsSMU;
BBIITOJIHATH IPUKHUJIKY U OLICHKY PE3YJIbTATa BHIYMCICHUH.
[IpumensaTs cBo¥cTBa apu(pMEeTHIECKIX AEUCTBUH IS
panuoHanu3anuy Beraucienuil. [Iposoauts
WCCIIEIOBAHNS CBOMCTB JECATUYIHBIX JPOOEH, ONMpasich
Ha YHCJIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMIIbIOTEPA), BBIIBUTATH TMIIOTE3bI

YcTHbIl onpoc
[TucrMeHHbIN
KOHTPOJIb
TectupoBanue
CamoornieHKa ¢
HCTIOJIb30BaHUEM
«O1eHo4HOrO
JUCTAY;
Kontponbsnas pabora

https://www.uchportal.ru/vide
o/vic/matematika 5 klass/desj

atichnye_drobi
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https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/718/
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
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https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi

Y TIPUBOJIUTH UX 00OCHOBAaHHS. 3HAKOMHUTECS C UCTOPHEH
pa3BUTHS apUPMETHKH

5.4 | Okpyrnenue 4 [TpuMeHsITh TpaBUIIO OKPYTIICHUS JECITUUHBIX Ipo0eit. YcTHBIlN onpoc https://interneturok.ru/lesson/

JECITUYHBIX [TpoBoaKTE UCCIIEIOBaHUS CBOWCTB ACCATUYHBIX ApobOe, | [InchMeHHbIN matematika/s-

npobeit OIMPAsCh Ha YHUCIIOBBIE DKCIIEPUMEHTHI (B TOM UHCIIE C KOHTPOJIb klass/desjatichnye-drobi-
ITOMOIIBI0 KOMITBIOTEPA), BEIIBUTATH TUIIOTE3BI slozhenie-i-vychitanie-

Y TIPUBOJUTH UX 00OCHOBAHHUSL. desjatichnyh-
Pacno3HaBaTh HCTHHHBIC U JIOJKHBIC BHICKA3bIBAHHS O drobej/okruglenie-chisel
ApOOSIX, MPUBOAUTH IPUMEPBI K KOHTPIIPUMEPHI, CTPOHUTh
BBICKA3bIBaHHs M OTPUIIAHUS BHICKA3bIBAHUH.
3HAaKOMHTHCS C UICTOpUEH Pa3BUTHsI apu(METHKH
5.5 | Pemienue 6 Permath TEKCTOBBIC 33/1a4H, COICPIKAIITNE APOOHBIC YcrHblit onpoc https://interneturok.ru/lesson/

TEKCTOBBIX 33724 JaHHbIe. MOIeTHMPOBaTh X0/ PEIICHHS 3a/1a4H C [TucbMeHHbI#H matematika/5-

COJIEPIKAIIHX IPOOH MTOMOIIBIO PUCYHKA, CXEMBI, TA0IUIBI. [IpUBOIUTE, KOHTPOJIb klass/desjatichnye-drobi-
pa30uparh, OIIEHUBATH PA3TMYHBIC PEIICHHUS, 3aIIHCH slozhenie-i-vychitanie-
pEIICHU TEKCTOBBIX 3a/1a. desjatichnyh-

OmnepupoBath IPOOHBIMU YHCIAMH B PEATEHBIX drobej/okruglenie-chisel
KM3HCHHBIX CHTYaIlHsX.
Kpurtnuecku oneHuBaTh MOJIYYEHHBIN PE3YyJbTAaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISl OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOJAUTh OLIMOKH.
5.6 | OcHoOBHBIE 331241 6 Perrath TeKCTOBBIC 33/1a4K HA HAXOXK/ICHUE YaCTH 1IEJI0r0 | Y CTHBIN Onpoc https://resh.edu.ru/subject/less

Ha 1podun M LIEJIOTO 10 €r0 YaCTH; BBIABISATH UX CXOJCTBA U [TuceMeHHEBIH on/7780/start/287889/
paznuunst. MoaenupoBaTh X0/ PELICHHS 3a/1a4H C KOHTPOJIb
MOMOIIIBIO PUCYHKA, CXEeMBbI, TaONHUIIbl. [IpHBOIUTS, KoHnTposbHas paboTa
pa30upaTh, OLICHUBATH PA3INYHBIC PEIICHHS, 3aIIHCH

5.7 | Urtorosas 1 pelIeHnit TeKCTOBBIX 3ajau. KonTponbsHas padora

aJIMUHUCTPATHUBHAS OrniepupoBath IPOOHBIMU YKCIAMH B PEaTbHBIX

KOHTPOJIbHASI ’KU3HEHHBIX CHTYaIIUsX.

pabota 3a Kypc 5 KpuTHueckn OlieHUBATh MOTYYEHHBIN pe3yIIbTar,

KJ1acca. OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISi OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOJAUTh OLIMOKH.

Wroro no pazneny: 38

6.1 | MHororpaHHHKH. 1 PacnioznaBath Ha yepTexax, pUCYHKax, B OKPYKaloIIeM YcrHBIl onpoc https://resh.edu.ru/subject/less
MHpE MHOTOTPAaHHUKH, OMTHCHIBATH, HCIIOIB3YsI on/2780/start/

6.2 | M3obpaxkenne 1 TEPMHUHOJIOTHIO, OIICHUBATh JIMHEHHBIC pPa3Mephl. YcTHbI# ompoc http://www.posobiya.ru/SRED
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https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
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https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
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https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
http://www.posobiya.ru/SREDN_SKOOL/MATEM/027/index.html

MHOTOTPaHHUKOB. IIpuBOANTE IPUMEPHI OOBEKTOB PEATFHOTO MHPA, ITuceMeHHBII N_SKOOL/MATEM/027/inde
uMeroux GopMy MHOTOIpaHHHKA. Pacro3HaBaTh KOHTPOJIb x.html
6.3 | Monenu VCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS O MHOTOTPAHHUKAX, | YCTHBIA onpoc https://videouroki.net/razrabot
MIPOCTPAHCTBEHHBIX NPUBOIAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH [TucemeHHbIN Ki/prostranstvennye-tela-
TEN BBICKA3BIBAHMS U OTPUIIAHUS BHICKA3BIBAHHIA. KOHTPOJIb mnogogranniki.html
HccrnenoBath CBONWCTBA MHOTOTPAHHUKOB, HCIIONIB3YS
MOJICITH.
6.4 | IIpsiMOYTOJIbHBII Pacro3HaBaTh Ha 4epTekKax, PUCYHKAX, B OKPYKAFOIIEM VerHbIi ommpoc https://www.yaklass.ru/p/mate
napasuie/ieuIe], MHpPE IPSAMOYTOJIbHBII Mapasuiesienures, Ky0, OMUChiBaTh, | [IMChMEHHBIH matika/5-
KyO WCTIONB3Ys TEPMUHOJIOTHIO, OLICHUBATH JTMHEHHBIE KOHTPOJIb klass/geometricheskie-tela-
pa3Mepel. 13832/priamougolnyi-
[TpuBOAUTH IPUMEPHI 0OBEKTOB PEaJbHOTO MUPA, parallelepiped-opredelenie-
UMEIUX (GOPMY MPSIMOYTOIBHOTO MapaieenuIie1a, svoistva-13545
Ky0a. M300paxkaTh Ky0, IpsSMOYTOJIbHBIH
napajuleNienuIe]] Ha kKierdaToil Oymare. MccnenoBaTh
CBO¥CTBa Ky0a, MPsSMOYTOJILHOTO Mapauie/ieuiea
HCIIONB3Ysl MOJICTIH.
6.3 | Pa3Béprku KyOa u Pacnio3naBath 1 n300pakath pa3BEPTKH KyOa U VcTHBII orpoc https://www.yaklass.ru/p/mate
napasuieNienumnea napaJutesieume a. matika/5-
klass/geometricheskie-tela-
13832/priamougolnyi-
parallelepiped-razvertka-13552
6.4 | IlpakTuyeckas MopenupoBath Ky0 1 Iapajuieenumne,1 U3 [MpakThyeckas https://resh.edu.ru/subject/less
pabora «Pa3BépTka OyMaru v IpoYMX MaTepUaioB, OOBICHATE CITOCO0 pabora on/7790/start/325244/
KyOa» MOJIETTUPOBAHMSL. CamoorieHKa ¢
Hcronbp3oBaHneM
«O1eHo4HOTO
JHCTAY,;
6.5 | O6béM KyOa, HaxonuTh n3MepeHusi, BRIYUCIATH TUIOIIAb YcTHBIN onpoc https://resh.edu.ru/subject/less
IPSMOYTOJIEHOTO MOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIEHOTO ITuceMeHHbIH on/7730/conspect/272355/
napasuiesienurea. napasiesenumnesa; KOHTPOJTb

HCCIIEIOBATh 3aBHCHMOCTh 00BEMa Ky0a OT JITMHBI €T0
pebpa, BBIABUraTh U 0OOCHOBBIBATH THUIIOTE3Y.
Hab6mronaTh 1 mpoOBOANUTE aHATIOTHH MEXITY TOHITHSIMH
IUIOINAAM U 00BbEMa, IEpUMeTpa U ILIOLaIU
noBepxHOoCTHU. Pemarte 3a1aun U3 peanbHON )KU3HU

Kontponbsnas pabora
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https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/

Hroro no pazuaeny:

7.1 | IloBTOpenue 10 BEIUHCIIATE 3HAYEHUS BEIPAXKEHHUI, COMEPIKAIITMX VerHbIit ommpoc https://foxford.ru/wiki/matema
OCHOBHBIX TOHITHH HaTypaJlbHbIC YHCIIa, OOBIKHOBEHHBIE U ACCITHYHBIE [TuceMeHHbIH tika/zadachi-na-rabotu
Y METOJIOB Kypca 5 IpoOu, BBIOIHATH MPeoOpa3oBaHUs YUCEI. KOHTPOJIb https://foxford.ru/wiki/matema
KJacca, 0000IIeHune Br10upats crmocod cpaBHEHHUS YHCEN, BHIUNCIICHHIT, Konrponsnas padora | tika/zadachi-na-dvizhenie
3HaHHI. MIPUMEHSTH CBONMCTBA apU(METHIECKHUX IEHCTBHUIMA ISt https://foxford.ru/wiki/matema
panoHaNH3aIMK BEIYUCIeHui. OCymecTBIATh tika/zadachi-na-dvizhenie-po-
CaMOKOHTPOJIb BBITIOJIHSAEMbIX 1€UCTBUI vode
M CaMOIIPOBEPKY PE3yJIbTaTa BIYHCIICHHI.
Pemiath 3a1auut U3 peaqbHOMN XKU3HH, TPUMEHSIThH
MaTeMaTHYCCKUE 3HAHKS JUTS PELICHHS 3a/1a4 U3 APYTHX
Y4EeOHBIX TIPEAMETOB.
Pemate 3a1aun pa3HbIMU CIIOCOOAaMH, CPABHUBATH
CIOCOOBI pelICHNUS 3aJa4H, BHIOUPATh PAIIMOHATBHBIH
croco6
Hroro mo pazneny: 10
O6miee komuuectBo yacoB | 170

10 IPOrpaMme
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Iloypounoe naanuposanue 5 knacc

Ne Tema KoJunuyecTBo 4acoB
n/n BCEro | KOHTPOJIbHbIE | MPAKTHYECKHUe
padoThI padoThI
1 JlecaTrdHas cucTemMa CYUCICHUS 1
2 JlecsT4Has cucTeMa 3alliCU HaTypaJIbHBIX uncel. PuMckas Hymepanus 1
3 Psin HatypanbHBIX yncen. YTeHHe U 3alKCh HATYPaJIbHBIX YHCEIL 1
4 HatypanbHblil psia. 3anuch yncia B BUJE CYMMbI pa3psiIHbIX CJIaraeMblX. 1
S Yucio 0. 1
6 AMUHHUCTpaTHUBHAs KOHTPOJIbHAs padoTa 3a Kypc 4 Kiacca. 1 1
Il HatypasnbHble ynciia Ha KOOPAWHATHOMN NPsIMOH. 1
8 HatypanbHble uncia Ha KoopJuHaTHOM npsaMoi. CpaBHEHHE HATypaJIbHBIX YUCEIL. 1
9 CpaBHeHUE HaTypaJIbHBIX uncel. Penenne 3a1a4 ¢ NpakTHYECKUM COJICpKAHUEM 1
10 OxpyrieHue HaTypalbHbIX YKcell. Perenue 3a1au ¢ NpakTHYECKUM CO/IEp)KaHUuEM 1
11 CrnoxeHue HaTypaJbHbIX YHCEI. 1
12 Brluntanue HaTypalbHBIX YHCET. 1
13 YMHOXEHNE HATypaJIbHbIX YUCEIL. 1
14 Jlenenvie HaTypaJIbHBIX YHCEIL. 1
15 CoBMmecTHbIE apupMeTHYeCKHe JeHCTBUS C HaTypaJIbHBIMU YHCIIAMH. 1
16 CBoiicTBa HYJISI IPH CIIOKEHUU M YMHO)KEHUH, CBOICTBA €IMHUIIBI IPH YMHOKCHUN 1
17 CrnoxeHue HaTypasibHBIX uncel. [lepeMecTUTEeIbHOE M COYETATENbHOE CBOMCTBA CIIOKEHMSL. 1
18 CrnoxeHne HaTypasibHBIX uncell. [I[ppuMeHeHne CBOMCTB CIIOKEHMSL. 1
19 YMHO)KeHUe HaTypalbHBIX unces. [lepemMecTuTenbHOE U cOYeTaTeNbHOE CBOIMCTBA 1
YMHOKEHHUSL.
20 YMHOXKEHNE HAaTypalIbHBIX yncen. PacnpenenurenbHOe CBOMCTBO YMHOXKEHUS. 1
21 [ToBTOpenue u cucremarusanus yueOHOro matepuaia 1o reme « HarypanbHble yncina» 1
22 O6o06m1enne no Teme «HaTypanabHble yuCay 1 1
23 Jlenutenu u KpaTHEIE. 1
24 JlenuTeny v KpaTHbIE, pa3JI0KEHHUE YHCIIa HA MHOKUTEIH. 1
25 JleneHue ¢ ocTaTkoM. 1
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26

I[eJIeHI/Ie ¢ ocTaTkoMm. Pelrenue 3ala4 C IPaKTUYCCKUM COACPIKAHUCM.

1
27 Jlenenue ¢ ocratkom. O600IICHNE. 1
28 [IpocThie U cocTaBHBIC YHCIIA. 1
29 PaznoxeHne yncia Ha MPOCThIe MHOXKUTENN 1
30 [Tpusnaku nenumoctu Ha 2, 5, 10. 1
31 [Tpusnaku nenumoctu Ha 3, 9. 1
32 [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Pemienue 3anau. 1
33 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeseM. KBaapar u ky0 yucia. 1
34 CreneHb ¢ HATypaJIbHBIM ITOKA3aTEeJIEM. 1
35 Uucnosble BeIpakeHUs. UTeHME U COCTaBIICHUE 1
36 [TpeoOpazoBaHye YHUCIOBBIX BBIPAKCHHI 1
37 ITopsiTOK BBIMOTHEHUS TEHCTBHI NMPU BBIYUCICHUN 3HAYCHHSI YUCIIOBOTO BBIPAKCHUS 1
38 Pemennie TeKCTOBBIX 3a/1a4 HA OKYIIKH. 1
39 Pemienue TekcTOBBIX 3a1a4. 3aga4uy Ha JBUKECHUE. 1
40 Pemenue TekcToBbIX 3a1a4. CocTaBlI€HNE BBIPAXKEHUS. 1
41 Pemenue 3amau. Mcnosib3oBanue pyu peIIeHUH 3a/1a4 TaOJIUIl U CXEM. 1
42 Perrenne TeKCTOBBIX 3a/1a4. 1
43 0O600menre yueOHOTO MaTepuaia 1o Teme «Jleaenue u penenue 3aaaa» 1
44 Touka, npsiMasi, OTPE30K, JIy4 1
45 Jlomannas 1
46 W3mepenue InHBI OTpE3Ka, METPUUYECKUE €IUHULIBI U3MEPEHUs JJINHBI. 1
47 OKpY>KHOCTb U KpYT. 1
48 Oxpy)KHOCTP U Kpyr. Pemrenune 3aad. 1
49 ITpakTryeckas pabora «IlocTpoeHne y30poB U3 OKPY>KHOCTH 1
50 VYro. 1
51 IIpsimoii, OCTpBIN, TYNOW U Pa3BEPHYTHIN YIJIbL. 1
52 W3mepenue yrinos. TpancnopTup. 1
53 Nsmepenue yrios. [Toctpoenue. 1
54 O6o06menne o Teme «HarnsaHas reoMeTpus» 1
55 IIpakTnueckas pabora «IlocTpoenue yrios» 1
56 [TonsTe 0OBIKHOBEHHOM TPOOH. 1
57 [TonsiTHE OOBIKHOBEHHOM JPOOH. 1
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58 ITpaBusIbHBIE U HEMPABMWIBHBIE APOOU 1
59 [IpaBusbHBIE M HEMPABUWIBHBIE APOOU 1
60 OCHOBHOE CBOMCTBO JIpoOH. 1
61 OcHoBHOe cBoIicTBO pobu. CokpaieHnue apooei. 1
62 [IpuBenenue qpoOeii kK HOBOMY 3HAMEHATEITIO. 1
63 [IpuBenenue qpobeii kK HOBOMY 3HAMEHATEIIIO. 1
64 CpaBHenue npo0eit 1
65 CpaBHenue npobeii. Pemenne 3a1ayu ¢ IpakTHYECKUM COCPIKaHUEM 1
66 CpaBHenue npo0Oeii. Pemenue 3a1a4 ¢ mpakTUYECKUM COACPKAHHEM 1
67 AJMUHUCTpaTUBHAs KOHTpOJIbHAs padoTa 3a 1 nonyroaue no temam «HaTypasibHble yncna. 1
Harnsnnas reomerpust. Jlunuu Ha minockoctu. OOBIKHOBEHHBIE APOOH»
68 CroxeHre ¥ BRIYMTaHHe OOBIKHOBEHHBIX Ap00eii ¢ 0JTMHAKOBHIM 3HAMEHATEIIEM. 1
69 CrnosxeHue ¥ BbIYUTaHHE OOBIKHOBEHHBIX IPOOEii ¢ OIMHAKOBBIM 3HAMEHATEIIEM. 1
70 CroxeHre ¥ BRIYMTaHHe OOBIKHOBEHHBIX Ap00eii ¢ 0JTMHAKOBHIM 3HAMEHATEIIEM. 1
71 CroxeHre ¥ BRIYUTaHHe OOBIKHOBEHHBIX Ap00eii ¢ 0JTMHAKOBHIM 3HAMEHATEIIEM. 1
72 Cno)keHHe ¥ BRIYMTAHWE OOBIKHOBEHHBIX APOOCH C pa3HBIM 3HAMEHATEIICM. 1
73 CroXeHre ¥ BRIYMTaHHe OOBIKHOBEHHBIX AP00ei ¢ pa3HbIM 3HAMEHATEJIEM. 1
74 CroXeHue ¥ BhIYNTaHHe OOBIKHOBEHHBIX Apo0el ¢ pa3HbIM 3HAMEHATEJIEM. 1
75 CrnosxeHue ¥ BbIYMTaHHE OOBIKHOBEHHBIX JIpO0Eil ¢ pa3HbIM 3HAMEHATEIIEM. 1
76 Cno)keHe M BRIYMTaHNE OOBIKHOBEHHBIX JPOOEH. 1
177 Crno>xeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX TPOOEii. 1
78 Cno)keHue M BRIUMTaHHE OOBIKHOBEHHBIX Apo0ei. Permenue 3amay. 1
79 CrnoxeHue 1 BbIUNTaHUE OOBIKHOBEHHBIX Apo0eii. Perienne TeKCTOBBIX 3a/1au, COAEPIKAILNX 1
poowu.
80 CrnosxeHue 1 BBIYMTaHUE OOBIKHOBEHHBIX JIpo0Oeil. Pemenne TeKCToBbIX 3aa4, coaepKalinux 1
Ipoou.
81 Crno)xeHue ¥ BRIYMTaHHEe OOBIKHOBEHHBIX Apo0Oeii. O0o0IIeHue. 1
82 CwMmemannbie 1po6u. IlepeBo HenpaBuiIbHON APOOH B CMEIIAHHYIO. 1
83 ITepeBo HeMpaBUIIHLHOM APOOH B CMENTAHHYIO U OOPATHO. 1
84 YMHOXeHNE 00BIKHOBEHHOU IpOOM HA HATYypaJIbHOE YHCIIO 1
85 YMHO)KEHHE 0OBIKHOBEHHOM TpoOu Ha HATYpaJIbHOE YUCIIO 1
86 YMHOXKEHHE OOBIKHOBEHHBIX JIPOOei 1
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87 YMHO)KEHHE OOBIKHOBEHHBIX TPOo0Oeii 1
88 YMHOkKEHHE OOBIKHOBEHHBIX JApo0eii. Perenne TekCToBBIX 3a/1a4, COAEPIKAIINX 1
O0OBIKHOBEHHBIC JPOOH
89 YMHOXKEHHE OOBIKHOBEHHBIX JApo0eil. UNCIIOBBIE BBIPAXKEHHS, COACPIKALINE YMHOKEHUE 1
OOBIKHOBEHHBIX JPOOCH
90 YMHOkKEHHE OOBIKHOBEHHBIX JApo0eii. Pemenue TeKCTOBbIX 3aj1a4, CoepKaInux 1
O0OBIKHOBEHHBIC JPOOH
91 YMHOKeHne 1pobeil. PereHre TeKCTOBBIX 3aa4, co/iepKamux 0ObIKHOBEHHBIE IpOOH 1
92 B3aumno obpatabie 1podu 1
93 B3anMHo oOpaTHbIe 1podu 1
94 Perrenne TeKCTOBBIX 3a7a4, COACPIKANTUX TIPOOH. 1
95 Pemenne TeKCTOBBIX 3aj1a4, COACPIKAITUX TPOOH. 1
96 Pemrenne TeKCTOBBIX 3a1a4, COACPIKALTUX JIPOOH. 1
97 OcHOBHBIE 331291 Ha IPOOH. 1
98 Permenre nmpakTHuecKux U MPUKIAIHBIX 337124 1
99 Pemenue npakTuyeckux M NpUKIJIAJHBIX 3a7a4 1
100 | Ilpumenenue OyKB JUISl 3aIIMCH MaTEMATUYECKUX BBIPAKCHHUN U TPEITIOKCHUN 1
101 | Ilpumenenue OyKB JUIsl 3alIMCH MaTEMAaTUYECKUX BBIPAKECHUN U MPEATIOKESHUN 1
102 | IloBTOpeHne M cucTeMaTu3aIys yaeOHoro Marepuaia mo teme «J{omm u qpoom» 1
103 | OGoOmienwue no reme “Jlomau u qpodu” 1
104 | MHOTOYTOJIEHUKH. 1
105 | YerblpexyroyibHUK, MPSMOYTOJILHUK, KBaJpaT 1
106 | IIpakTnueckas pabota “IlocTpoeHne NpIMOYTroNbHUKA C 3alaHHBIMU CTOPOHAMH Ha 1
HEJTMHOBAHHOMN Oymare”
107 | TpeyrosibHuk 1
108 | IlepumeTp mpsIMOYTOJIbHHKA, KBaJpaTa U MHOTOYT'OJIBHHUKA, COCTABICHHOTO U3 HHX. 1
109 | Il;momane npsMOYTOJIEHUKA, KBa/IpaTa. ETMHAUIIEI H3MEpEeHNs TUTOIIAIH. 1
110 | Il;momase MHOTOYTOJIbHUKOB, COCTABICHHBIX U3 NPSIMOYTOJILHUKOB M KBAJIPATOB. 1
111 | [Inomaap U nepuMeETp NPSIMOYTOJbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 1
PSIMOYTOJIbHUKOB.
112 | IlepumeTp MHOTOYTOJILHUKA 1
113 | O6o0mieHue Mo TeMe «MHOTOYTOJIEHUKID) 1
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114 | JlecstuyHast 3anuch ApoOeii. 1
115 | IlpexncraBieHue o NECATHYHBIX IPOOSX. 1
116 | IlpencraBiieHHE O AECATHYHBIX APOOSX. 1
117 | CpaBHeHHE JeCATUYHBIX APOOECH. 1
118 | CpaBHEHME NECATHYHBIX IPOOCH. 1
119 | CnoxeHue ¥ BRIYUTAHUE JECATUYHBIX IPOOCH. 1
120 | CnoxeHue U BRIYUTAHHE JECATHYHBIX IPOOCH. 1
121 | CnoxeHue ¥ BRIYMTAHUE JECATUYHBIX qpo0ei. Permenue 3amay. 1
122 | CrnoxeHHe U BRIYUTAHHE JECATUYHBIX npobeil. Permenne 3amad. 1
123 | YMHOXEHUE AECATUIHBIX IPOOeH. 1
124 | YMHOXECHHUE TECITUYHBIX IPOOCH. 1
125 | YMHO)eHHe necaTndHbIX ApoOeit. CBOMCTBa yMHOKEHHUSI. 1
126 | YMHOXECHHUE TECITUYHBIX TPOOCH. 1
127 | YMHOXECHHUE TECITUYHBIX TPOOCH. 1
128 | [lenenue necaTHYHBIX IPOOCH HA HATYypaIBHOE YHCIIO. 1
129 | [lenenue gecaTUYHBIX ApoOei Ha NECATUUHYIO APOOb. 1
130 | Jenenue necaTUIHBIX IPOOCH. 1
131 | [enenue necaTUIHBIX IPOOCH. 1
132 | Jlenenue necstuuHbIx qpo0Oeii. Penenune 3amay. 1
133 | Jlenenue necaTHaHBIX IpoOeii. Pemenue 3amxay. 1
134 | OGoOmmeHue yuebHOro Marepuaia o reme «J{edcTBus ¢ AECITUYHBIMU APOOSIMU. 1
135 | IlpaBmiio OKpyTIIeHHSI JECITUIHBIX APOOEH. 1
136 | Oxpyrienune necaTHUHBIX npobei. [Ipukuakm. 1
137 | OxpyrieHue necsaTHUHBIX Ipobei. Pemenne 3a1ay ¢ NpakTHYECKUM COJIEpKAaHUEM 1
138 | OkpyrieHue qecaTHYHBIX qpooeii. Pemenne 3a1ad ¢ MpakTHYECKUM COICPKAHUEM. 1
139 | Pemenue TeKCTOBBIX 3aJ1a4 CONEPIKAIUX JECATUUHBIE TPOOH. 1
140 | PemeHne TeKCTOBBIX 3aJ1a4 CONEPIKAIIUX ECATUYHBIE TPOOU HA IBUIKEHHE. 1
141 | Pemenue TEKCTOBBIX 3a7a4 COACPIKANTUX JCCSITHUYHBIC IPOOH Ha padoTy. 1
142 | Pemenne npakTHYECKUX W MPUKIIATHBIX 3a7a4 1
143 | Pemenne npakTHYECKUX M MPHUKIIAJTHBIX 33134 1
144 | Pemenue TEKCTOBBIX 3a7a4 coAeprkanmx apoou. O0o01meHne. 1
145 | OcHoBHBIC 331241 Ha APOOH. 1
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146

OcHOBHBIE 331241 Ha IpOOH.

1
147 | OcHoBHBIC 33a4M HA ApoOU 1
148 | OcHoBHBIC 3a7a4K HA IPOOH 1
149 | OcHoBHBIC 33a4K HA ApOOU 1
150 | OcHoBHBIE 3a7a4K HA IPOOH 1
151 | MToroBas amMUHHCTpATHBHAS KOHTPOJIbHAs paboTa 3a Kypc S Kiacca. 1
152 | MHOrorpaHHUKH. 1
153 | M300paskeHre MHOTOTPaHHUKOB. 1
154 | Monenu npocTpaHCTBEHHBIX TE. 1
155 | [IpssmoyronpHBIN apauIeIenuie, Kyo. 1
156 | Pa3Béprku kyOa u mapasienenumneaa 1
157 | [IpakTuueckas pabora «Pa3BépTka KyOa» 1
158 | O6bEm kyba, MPSMOYTOJIBHOTO MapaljieNienunesaa. 1
159 | O6bEm Kkyba, MPSMOYTOJIBHOTO MapaljieNienunesaa. 1
160 | O6BEM Kyba, MpsIMOYTOJIBLHOTO Mapayienenumneaa. [loBropenue. 1
161 | [loBTopenue. HatypanbHble uncia. 1
162 | IloBropenne. OOBIKHOBEHHBIE TPOOH. 1
163 | IloBTopenne. CiioskeHUE W BEIYUTAHUE IECITHYHBIX JPOOEH. 1
164 | I[loBTopenue. CiiokeHHE U BEIYUTAHUE JIECATUYHBIX TPOOEH. 1
165 | [MoBTopenue. YMHOKECHHE U JICTICHUE JICCATUIHBIX POOCH. 1
166 | [loBTOopenue. YMHOKEHHE U IeTICHUE NECATUYHBIX JPOOCii. 1
167 | [MoBTopenue. Pemenune TeKCTOBBIX 3a/1a4, COJIEPIKANIUX IPOOH. 1
168 | IloBTopenwne. Yromn. Buasl yrios. 1
169 | IloBTopenue. O0BEM Kyba, IPSMOYTOJILHOTO NapasulesIenunesa. 1
170 | O6oO1enne, cucTeMaTn3anys 3HAaHAH. 1
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6 Knacc

KosmuecTBo

4acoB

o g Buabl, GopMmbl DJ1eKTPOHHBIE
Ne HaumeHnoBanue = = 3 = Buaebl gesteibHOCTH KOHTPOJIsI (uudposbie)
n/n Pa3esioB U TeM g E = E = o0pa3oBaTeJIbHbIE

MporpaMMbl 2 2 < £ < pecypcbl

= = = =

:|8

1.1 | Apudmerndeckue 6 BbInosHATh apudMeTHyecKue AeHCTBUS C YcTHbli https://www.yaklass.ru/p/
JICUCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMH YHCIIAMH. KOHTPOJTb matematika/6-
MHOTO3HAYHBIMH HWccnenoBars 4MCIOBBIC 3aKOHOMEPHOCTH, TPOBOAUTH IMucemennsiit | klass/preobrazovanie-
HATypaJbHBIMU YKCJIOBBIC SKCIICPUMEHTBHI, BEIIBUTATh U 000OCHOBBIBATh | KOHTPOJIb bukvennykh-vyrazhenii-
YHUCIIAMHU. TUTIOTE3HI. 14441
OkpyriieHne KoHCTpyrpoBaTh MareMaTHYECKUE MPEITIOKEHHUS C
HATYPANbHBIX YUCEI. MIOMOIIIBIO CBSI30K I, KUIIN», «ECIH. .., TO...).

1.2 YucnoBbie BRIPAXKCHUS, 7 1 HaxonuTh 3HAYCHUS YUCIIOBBIX BBIPAXKCHUH CO VCTHBIN https://www.yaklass.ru/p/
HOPSIZIOK ICHCTBHH, CKOOKaMu 1 6€3 CKOOOK; BBIYHCIIATH 3HAUCHHUS KOHTPOJITb matematika/6-
UCTIOJIb30BaHHUE CKOOOK. BBIPKEHHI, COIEPKAIINX CTETICHH. IMucemennsiit | klass/preobrazovanie-

[MpumeHsTh TPHEMBI IPOBEPKHU PE3yJIbTaTa 3HAUCHUI KOHTPOJITh bukvennykh-vyrazhenii-
YUCJIOBBIX BBIPAXKEHUH,. KountponbHas 14441

Hcronp30BaTh P BHIYKMCIEHHAX IEPEMECTUTENRHOE M | paboTa

COYeTaTeNIbHOS CBOWCTBA CIIOKEHHSI M YMHOXKEHHS,

pacnpeneuTeNbHOE CBOWCTBO YMHOKEHHS

OTHOCHTEIILHO CIIOKEHUS, CBOMCTBA apu(hMETHUCCKUX

JIEACTBUNA. BBITIOJIHATE IPUKUJIKY U OLICHKY 3HAYE€HHUN

YHMCIIOBBIX BEIPAXKEHUH, IPUMEHSTE IIPHUEMBI TIPOBEPKU

pe3ysbTaTa.

1.3 Pasnoxenue yuciia Ha 7 DopMynUpOBaTH ONPEICIICHUS IEIUTENS U KPATHOTO, VYcrHbIH https://www.yaklass.ru/p/
MIPOCThIE MHOKHTEITH. HAMOOJIBIIErO OOIIETO JICIIATENS 1 HAUMEHBIIIETO KOHTPOJIb matematika/6-
Jenurenu u KpaTHbIe 00I11ero KpaTHOTO, IPOCTOI'0 ¥ COCTABHOI'O YHCET, IMucemennsii | Klass/naturalnye-chisla-
yKcia; HanOOJIBbIIUA VCIIOJIb30BaTh 9T MOHATH NIPH PEIICHMH 334a4. KOHTPOJIb 13968
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o0IIuif KennTeNh U [TpMeHSTh anropUTMBI BEIYUCICHHS HANOOIIBILETO TectupoBanue
HauMeHbIlee odiee 00I11er0 AenuTeNs 1 HAUMEHbBILETo 00IIero KpaTHOro
KpaTHoe JIBYX YMCEJI, aITOPUTM Pa3I0KEHHs YMCIIa Ha MIPOCTHIC
MHOKHUTEJIH.
1.4 | JIemuMOCTb CyMMBI 4 HccnenoBars yCaoBus JEIMMOCTH Ha 4 U 6. VYcTHbI https://www.yaklass.ru/p/
npousBeseHus. [lenenue HccnenoBats, 00CyKaaTh, GOPMYIHPOBATH H KOHTPOJITh matematika/6-
C OCTaTKOM. 000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, IMucemennsiit | klass/naturalnye-chisla-
MIPOM3BEICHIS: IBYX YETHBIX YHCEIN, ABYX HEUETHBIX KOHTPOJIb 13968
4yHCIIe, YETHOIO U HEYETHOTO YUCEL.
HccenenoBars cBOKWCTBA JENMMOCTH CYyMMBI U
NPOU3BE/ICHHS YUCEIL.
[TpuBOANTH PUMEPHI YHCEN C 3alaHHBIMU CBOWCTBAMH,
pacno3HaBaTh BEPHBIC U HEBEPHBIC YTBEPIKICHUS O
CBOMCTBax YMCEIN, OIPOBEPTraTh HEBEPHBIC YTBEPIKACHUS
C ITOMOIIBI0 KOHTPIPHMEPOB.
KoHCTpyrpoBaTh MaTeMaTHYECKUE MPEITIOKEHHUS C
TIOMOIIIBIO CBS30K «H», KHIIH», «ECIH. .., TO...).
1.5 | PemeHue TeKCTOBBIX 6 Peliath TEKCTOBBIE 3a4a4H, BKIIOUYAIOLINE TOHATUS VerHblit https://www.yaklass.ru/p/
3aau JISITUMOCTH, apU(PMETHICSCKUM CIIOCOO0M, UCIIOIB30BaTh | KOHTPOJIb matematika/5-
nepedop BCeX BO3MOKHBIX BAPHAHTOB. IMucemenuwiii | klass/naturalnye-chisla-
MoienupoBaTh X0 pelIeHus 3a/1a4H ¢ TOMOIIIBIO KOHTPOJIb 13442/reshenie-
PHCYHKA, CXEMBbI, TAOHIIBI. Konrtponbnas | tekstovykh-zadach-
[MpuBoUTH, pa3OUpaTh, OLICHUBATH PA3IMYHbIC pabora arifmeticheskim-
pelIeHus, 3aCH PEIIeHU TEKCTOBBIX 3a/1ad. sposobom-13747
KpuTtHyeckn onieHMBaTh MOTYYSHHBIN pe3yIIbTar,
HAaXOJUTh OUIMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb,
HPOBEPsisi OTBET HAa COOTBETCTBUE YCIIOBHIO
Wroro mo pazneny: 30
2.1 | IlepnenauKynspHbIe 2 PacriozHaBath Ha yepTexax, pUCyHKax clydan YcrHbii https://www.yaklass.ru/p/
npsiMbIe. B3aMHOT'O PACIIOJIOKEHHUS IBYX TPSMBIX. KOHTPOJITh geometria/7-
[NapannensHble NpsIMBIE. N306paxath ¢ MOMOIILI0 YepTEKHBIX UHCTPYMEHTOB Ha klass/nachalnye-
HEJIMHOBAaHHOM M KJIETYATOW Oymare JiBe geometricheskie-
nepeceKarIrecs NpsmMble, Be MapajuielibHbIe MPSIMBIE, svedeniia-14930
CTPOUTH MPSIMYO, TIEPIICHIUKYIIIPHYIO TaHHOM. https://www.yaklass.ru/p/
matematika/6-
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klass/geometricheskie-
figury-i-tela-simmetriia-
na-ploskosti-13781
2.2 | Paccrosiue Mmexay 2 HaxonuTh paccTosiHie MEKAY IByMS TOUKaMU, OT YcrHbiid https://www.yaklass.ru/p/
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSMOii, JUTHHY IyTH Ha KBaJPATHOM CETKE, B | KOHTPOIb geometria/7-
TOYKH JI0 MIPSIMOMA, IjIMHA TOM YHCJIe UCIIONB3YsI IH(POBBIC PECyPChI IMucemennsrii | klass/nachalnye-
MYTH Ha KBAJAPATHOU KOHTPOJIb geometricheskie-
CeTKe. svedeniia-14930
2.3 | IIpumepsl IpsIMBIX B 3 [TpuBOIUTH IPUMEPHI APAIIETBHOCTH U YcrHbiid https://www.yaklass.ru/p/
IPOCTPAHCTBE HEPIEeHANKYIISIPHOCTH MPSMbBIX B TPOCTPAHCTBE. KOHTPOJIb geometria/7-
Pacro3HaBaTh B MHOTOYTOJIbHUKAX TepreHauKysipasie | Kontponsnas | klass/nachalnye-
U MapauteNibHble CTOPOHBL. M300paxkaTh pabora geometricheskie-
MHOTOYTOJIbHUKH C TapaJlIeIbHBIMH, svedeniia-14930
HEPICHIMKYISIPHBIMH CTOPOHAMH.
Hroro mo pazneny: 7
3.1 | OGbIkKHOBEHHAS APOOD, 3 [pencTaBisTh qeCATHYHBIE IPOOH B BUIIE VYCTHbI# https://www.yaklass.ru/p/
OCHOBHOE CBOMCTBO OOBIKHOBEHHBIX Ap00OEH ¥ BO3MOXKHOCTD MPEJICTABICHUS | KOHTPOJIb matematika/5-
JIpo0H, COKpaIlCHUE OOBIKHOBEHHOM JIPOOH B BHIIC JECATHIHBIX. IMucemennsiit | klass/obyknovennye-
JpoOei. [TpUMEHSITh arOPUTMBI TEPEBOAa OOBIKHOBEHHOM KOHTPOJITb drobi-13744
npo6u B necatuuHyro. OKpyTisiTh IpoOu, HAXOAUTh
NPUOJTMIKEHNS YHCEIL.
3.2 | CpaBHenue u 2 CpaBHHBATh U YIIOPSI0YMBATH JPOOH, BEIOUpPATH YcrHbIi https://www.yaklass.ru/p/
YIOPSI0YHBAHUE croco6 cpaBHEHUsI APOOECH. KOHTPOJIb matematika/5-
JIpo0eii. ITuceMeHHBIN klass/obyknovennye-
KOHTPOJITb drobi-13744
3.3 | Hecstuunbie Apobu u 2 Hcronb30BaTh A€CATHUHBIE IPOOU TIPH MPe0Opa3oBaHuy | Y CTHBIH https://www.yaklass.ru/p/
MeTpUYecKasi CHCTeMa BEJIMYUH B METPUUECKOIl CHCTEME Mep. KOHTPOJIb matematika/5-
Mmep. IMucemennsrit | klass/desiatichnye-drobi-
KOHTpOJIb 13880
3.4 | Apudmerndeckue 5 BbImostHATh apudMeTHIecKue AeHCTBHUS C VYcrHbIi https://www.yaklass.ru/p/
JCUCTBUS C OOBIKHOBEHHBIMHU M JIECATHYHBIMHU IPOOSIMH. KOHTPOJIb matematika/5-
OOBIKHOBEHHBIMH U BbI4ucIisaTh 3HAUCHUS BRIPAKCHUH, COIEPKAIINX IMucemennsiit | klass/desiatichnye-drobi-
JIECATUIHBIME TPOOSIMH. OOBIKHOBEHHBIC U JICCATUYHBIC TPOOH, BHIMOIHSITh KOHTPOJIb 13880
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npeoOpa3oBaHus ApoOei, BRIONPATh crroco0, mpuMeHITh | KoHTpombpHas
CBOHCTBA apUMETHICCKUX TEHCTBAN TSI pabora
palMOHATM3AI[H BHIYUCICHUIA.

3.5 | OrHomenue. JlencHue B CoCTaBJIATh OTHOIIEHUS, HAXOAUTh OTHOIIICHUE YcrHbIH https://www.yaklass.ru/p/
JTAHHOM OTHOIIICHUH. BEJIMYHH, JICJIUTh BEJIMYNHY B JAHHOM OTHOIIICHUH. KOHTPOJIb matematika/6-

Iucemennsiit | klass/otnosheniia-
KOHTPOJIb proportcii-protcenty-
13922
3.6 | Macmra6, mponopuus. CoCTaBJIATh HIPOIOPIMH, HAXOAUTh HEU3BECTHDIM WieH | YCTHBIM https://www.yaklass.ru/p/
MPOTIOPLIUH. KOHTPOJIb matematika/6-
HurepnperupoBath MaciiTad Kak oTHolleHHe BennynH, | [Tucemennsiit | klass/otnosheniia-
HaXOAWTH MacIiTab IIaHa, KapThl U BEIYUCIAT KOHTPOJIb proportcii-protcenty-
pacCTOSHUS, UCMONB3Ys MacITao. 13922
3.7 | TloHsiTHe MPOIICHTA. OOBACHSTD, UTO TAKOE MPOIIEHT, YIIOTPEOIATH 000POTH | Y CTHBIH https://www.yaklass.ru/p/
pEUu CO CIOBOM «IIPOIICHT». BrIpaxkaTh MpOLIEHTHI B KOHTPOJIb matematika/6-
Ipo0sIX U IPOOHU B MPOLICHTAX, OTHOIICHHE IBYX IMucemennbiii | klass/otnosheniia-
BEJMYUH B npoueHTax. OKpyTrisaTh NPOLEHTHI, HAXOIUTh | KOHTPOJb proportcii-protcenty-
NPUOTVKEHUS YHCEIL. 13922
https://resh.edu.ru/subject
/lesson/6846/start/237176
/
https://resh.edu.ru/subject
[lesson/6847/start/237920
/

3.8 Brruncnenue mporeHTa BBIHCHATH MPOLIEHT OT YKCIIa U YUCIO TI0 €r0 YcTHBIIT https://resh.edu.ru/subje
OT BEJIMYUHBI U MIPOLIEHTY. KOHTPOJIb ct/lesson/6848/start/315
BEJIMYMHBI 10 €€ ITuceMenHbIit 212/

TPOLICHTY. KOHTPOTb https://resh.edu.ru/subje
ct/lesson/6839/start/237
145/

3.9 Pemenue TekcTOBBIX Pematp 3aaun Ha 9acTH, IPOIICHTEHI, TPOITOPITUH, HA VYcrHbIH https://www.yaklass.ru/p/
3a/1a4, COICPIKaIINX Hax0XIeHUE IPOOH (IIPOIECHTA) OT BEIMYUHBI U KOHTPOJIb matematika/5-

JIpoOu ¥ MPOLICHTHI. BEJIMYUHBI 10 €€ poOu (TporeHTy), apodu (npouenra), | [Tucemennstit | klass/desiatichnye-drobi-
KOTOPBIM COCTABIISIET OJTHA BEUYHMHA OT JIPYTOM. KOHTPOJIb 13880/protcenty-zadachi-
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[IpuBOaMTBH, pa30MpaTh, OLIEHUBATH PA3TUYHBIC KountponsHast | na-protcenty-

PELICHMS, 3aIIMCH PEIICHUH TEKCTOBBIX 3a/1a4. pabora nakhozhdenie-protcenta-
ot-velichiny-i-veli_-
13738

3.10 | IIpakTHueckas paboTa 1 HaxoauTh 9KCIepUMEHTAIBHBIM ITyTEM OTHOIICHHE Ipaktuueckas | https://www.yaklass.ru/p/
«OTHOIIEHNE UTHHBI JUTHHBI OKPY)KHOCTH K €€ THaMeTpy. pabora matematika/5-
OKPY)KHOCTH K €& klass/desiatichnye-drobi-
JHaMETPy» 13880/protcenty-zadachi-

na-protcenty-
nakhozhdenie-protcenta-
ot-velichiny-i-veli_-
13738

Hroro mo pazneny: 32

4.1 | OceBast CHMMETPHSL. 1 Pacrio3HaBath Ha 4epTexax v H300pakeHus X QUrypy, YcTHbIH https://www.yaklass.ru/p/

CUMMETPHUYHYIO JIaHHOH OTHOCHUTEIIBHO MPSMOH. KOHTPOJIb matematika/6-

HaxoauTh mpuMepbl CHMMETPHHU B OKPYXKAIOIIIEM MHUPE. klass/geometricheskie-
figury-i-tela-simmetriia-
na-ploskosti-13781

4.2 | LlentpanbHas 1 Pacmo3HaBath Ha YepTexax U H300paxeHusx Gurypy, VYCTHbIH https://www.yaklass.ru/p/
CHMMETpHSI. CHMMETPHUYHYIO JTaHHOW OTHOCHTEIBHO TOYKH. KOHTPOJITb matematika/6-

HaxoauTh nmpuMepbl CHMMETPHH B OKpYyXkatoiieM Mupe. | TectupoBanue | klass/geometricheskie-
figury-i-tela-simmetriia-
na-ploskosti-13781

4.3 | INocrpoenne 2 N300pakath OT pyKH, CTPOUTH C TIOMOIIBIO YcrHbIi https://www.yaklass.ru/p/
CHMMETPHUYHBIX QUTYP. HUHCTPYMEHTOB GHUTrypy (OTPE30K, JIOMAHYIO, KOHTPOJIb matematika/6-

TPEYTrOJIbHUK, TPSIMOYTOJIBHUK, OKPY)KHOCTB ), IMucemennsiii | klass/geometricheskie-

CHMMETPHUYHYIO JJAHHOW OTHOCHTEIIBHO MPSIMOM, TOYKH. | KOHTPOIIb figury-i-tela-simmetriia-
na-ploskosti-13781

4.4 | Ilpaktuueckas pabora 1 MopuenupoBath n3 Oymaru ase Gurypsl, cummerpuunbie | [Ipaktuyeckas | https://www.yaklass.ru/p/
«OceBast CHMMETpPUSI». OTHOCHTEIIBHO MPSMOIA; KOHCTPYHPOBATh pabora matematika/6-

TEOMETPHUYECKUE KOH(DUTYPAIMH, UCTIONB3YsI CBOMCTBO klass/geometricheskie-

CUMMETPUH, B TOM YHUCIIE C TOMOIIBIO IUPPOBBIX figury-i-tela-simmetriia-

PECYpCOB. na-ploskosti-13781

4.5 | Cummerpus B 1 HccnenoBath CBONCTBA U3yUCHHBIX (PUTYD, CBSI3aHHBIE C | Y CTHBIN https://www.yaklass.ru/p/
POCTPAHCTBE CHMMETpHEH, HCIIONB3YsI IKCIIEPUMEHT, HaOIII0IeHHIE, KOHTPOJITh matematika/6-

MOACIIMPOBAHUEC.

klass/geometricheskie-
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O00CHOBBIBATE, OIPOBEPTATH C TOMOIIBIO figury-i-tela-simmetriia-
KOHTPIPUMEPOB YTBEPXKICHUSI O CHMMETPHU QUTYD na-ploskosti-13781

Hroro no pasznpeny:

51 [TpumeneHue OyKB 1Jist Hcnonb3oBaTh OyKBBI 1 0003HAYCHUS YUCEIN, TIPU VcrHbIi https://www.yaklass.ru/p/
3aIIMCH MaTeMaTHYECKUX 3aIIMCH MaTEeMAaTHYECKUX YTBEPIKACHHUIA, COCTABIIAT KOHTPOJIb algebra/7-

BBIPAXKECHHI OYKBCHHBIC BBIPOKCHUS 110 YCIOBUIO 3a/1a4H. klass/matematicheskie-
MPEATOKCHUM. UccnenoBath HECTIOKHBIE YNCIOBBIE 3aKOHOMEPHOCTH, modeli-11008
UCIIOJIb30BaTh OYKBBI JUISl MX 3AIIHCH.

5.2 | ByKBeHHbIEC BBIPAKCHHUSI BBIUHCIIATE YKCIIOBOE 3HAUCHHE OYKBEHHOTO VYcTHbI https://www.yaklass.ru/p/
1 YHCIIOBEIE BBIPAXKEHHSI TIPH 33aHHBIX 3HAYCHHUSIX OYKB. KOHTPOJIb algebra/7-

[IOJICTAHOBKH. ITuceMeHHbBIN klass/matematicheskie-
KOHTPOJTb modeli-11008

5.3 | bykBeHHbBIE paBeHCTBA, HaxonuTh HeM3BECTHBI KOMIOHEHT apu(METHIECKOT0 | Y CTHBIN https://www.yaklass.ru/p/
HaXOXKIEeHUE neicTBus KOHTPOJIb algebra/7-

HEU3BECTHOTO IMucemennsiit | klass/matematicheskie-

KOMITOHCHTA. KOHTPOJTb modeli-11008

54 | ®opmyisl 3anuchiBaTh (POPMYJIbI: IEPUMETPA U TUIOIIAAN YcTHbli https://www.yaklass.ru/p/

OpsAMOYTOJIbHUKA, KBapaTa; [UTHHbI OKPYKHOCTH, KOHTPOJTb matematika/5-
TUTOIA/IA KPYTa; BHITIOTHSTH BBIYUCIICHUS 110 STHM IMucemennbiit | klass/naturalnye-chisla-
dopmysam. CocTaBiaTh (HOPMYJIbI, BEIPAKAIOIINE KOHTPOJIb 13442/formuly-
3aBUCHMOCTH MEX/y BEJTMYMHAMHU: CKOPOCTh, BPEMSI, Kontponbhas | Uravneniia-uproshchenie-
paccTosiHue; [IeHa, KOJIMIECTBO, CTOMMOCTH; paborta vyrazhenii-13788
MPOU3BOJUTENBHOCTD, BpeMs, 00bEM paboThI;
BBITIOJTHSATH BBIYUCIICHHS 110 3THM (opMyJiam.

Hroro 1o pasneny:

6.1 | UeTblpéXyroiabHUK, N300paxaTh Ha HETMHOBAaHHOM U KieT4aTol Oymare ¢ YcrHbii https://www.yaklass.ru/p/
pUMEPBI UCIIOJIb30BAaHUEM YEePTEKHBIX HHCTPYMEHTOB KOHTPOJIb geometria/8-
YeThIPEXYTOILHUKOB. YeTHIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMHU: C klass/chetyrekhugolniki-

napajielbHbIMH, TIEPHCHANKYIIIPHBIMHU, PABHBIMH 9229
CTOPOHAMH, MPSIMBIMH yTJIAMH H JIP.

[IpemaraTs 1 00CYXIaTh CIIOCOOBI, AJITOPUTMBI

HOCTPOCHHUSL.

6.2 [IpssMmoyTONBHUK, HUccnenoBath, NCTIONB3ys SKCIIEPUMEHT, HA0IIO/IEHUE, VYcrHbIH https://www.yaklass.ru/p/
KBaJlpaT: CBOMCTBA MOJIEJIMPOBAHKE, CBOMCTBA PSIMOYTOJIbHUKA, KBaApaTa, | KOHTPOJIb geometria/8-
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CTOPOH, YIJIOB, pa3duBaTh HA TPeyroabHUKH. OOOCHOBBIBATH, IMucemennsrii | klass/chetyrekhugolniki-
JaroHaje. OTIPOBEPTaTh C MOMOIIEI0O KOHTPIIPHUMEPOB KOHTPOJIb 9229
YTBEPKICHUS O MPSIMOYTOJILHHUKE, KBapaTe, https://resh.edu.ru/subject
pacro3HaBaTh BEpHBIC U HEBEPHBIC YTBEPIKICHHU. [lesson/7732/start/325583
/
6.3 | Usmepenue yrios. 1 N3mepsTh u CTPOUTH € TOMOIIBI0 TPAHCIIOPTUPA YIIIbI, B | Y CTHBIN https://resh.edu.ru/subje
TOM YHCJI€ B MHOI'OYT'OJIbHUKE, CPABHUBATD YIJIbI, KOHTPOJIb ct/lesson/7735/start/234
pacro3HaBath OCTPHIC, IPSIMbIE, TYIIBIE, Pa3BEPHYTHIC [ucemennbd | 882/
YTJIBL KOHTPOITh
6.4 | Bumsl TpeyroinpHHUKOB. 2 Pacnio3HaBaTh, n300pakaTh OCTPOYTOIBHBIMN, YcTHbIi https://resh.edu.ru/subje
MPSIMOYTOJLHBIN, TYTIOYTOJIBHBIHN, paBHOOEIPEHHEBIH, KOHTpPOJIb ct/lesson/7734/start/234
PaBHOCTOPOHHHUI TPEYTOJIbHUKHU. TectupoBanue 913/
6.5 | Ilepumerp 3 BbI4HCIIATh IEPUMETP MHOTOYTOJIBHUKA, TUTOIIA b VYCTHbIH https://www.yaklass.ru/p/
MHOTOYTOJIbHUKA. MHOTOYTOJIbHUKA Pa30MEeHNEM Ha MPSIMOYTOJIbHUKH, Ha | KOHTPOJIb geometria/8-
[Tnomank Ghurypsl. paBHBIC (UTYPBI, UCIIOJIL30BaTh METPHUCCKUE CIUHUIIBI | [TMChMeHHBIN klass/ploshchadi-figur-
M3MEPEeHWsI JUTMHBI U TUTOIIATH. KOHTPOJIb 9235
https://resh.edu.ru/subject
[lesson/7727/train/325324
/
6.6 | IIpubnmxénnoe 4 Hcnonb30BaTh NPHOIMKEHHOE H3MEPEHHE [UTUH U VYcTHbli https://www.yaklass.ru/p/
HU3MEpEHHe TIOIAIN TUIOINAAei Ha KJIeTYaToi Oymare. KOHTPOJIb geometria/8-
duryp. IMucemennsiit | klass/ploshchadi-figur-
KOHTPOJIb 9235
KonTponbhas
pabota
6.7 | IIpakTnueckas paboTa 1 Hcnonb3oBaTh NpUOIMKEHHOE U3MEPEHHE ATUHBI [MpakTryeckas | https://www.yaklass.ru/p/
«ITomans Kpyra» OKPYKHOCTH, TUTOIIAaId KpyTra pabora geometria/8-
klass/ploshchadi-figur-
9235
Wroro no pazaeny: 14
7.1 | Lenble uncna. 2 XapakTepu3oBaTh YcTHbIR https://resh.edu.ru/subje
ITomoxxuteabpHBIE K MHO>KECTBO LeJbIX yKcen. [[puBoauTs mpuUMeEpsI KOHTpPOJIb ct/lesson/6872/start/237
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OTpHUIaTEeNbHBIC YHCTA. KOHEYHBIX ¥ 0ECKOHEYHBIX MHOKECTB YHCE. [Mucemennsiii | 083/
[IpuBOONTH IPUMEPHI UCTIOIH30BAHUSA B PEATHHON KOHTPOJIb
JKU3HU TIOJIOKHUTEILHBIX M OTPUIIATCIBHBIX YUCEIL.

7.2 | Monynb uncina, 5 DopMyIHpPOBATH OMPEICICHUE MOAYJIS: KaK pacCTOSHUS | Y CTHBIN https://resh.edu.ru/subje
reoMeTpuyecKkas OT HavyaJia KOOPAUHAT OO0 TOYKH; ITOJIOKUTEIHBHOIO KOHTpPOJIb ct/lesson/6862/start/237
WHTEPIPETAIUST MOITYJIS. YHCIIa, OTpHUIAaTeNbHOro gncia u yncna 0. Haxoanuts [Tucemennbit | 052/

UrcnoBble MPOMEKYTKH. MOoIyJIb urcia. M300paxaths 1esnbie Yncia, KOHTPOJIb
MTOJIOKUTENTbHBIE U OTPHIIATEIbHBIE YUCIIa TOUKAMH Ha
YHCIIOBOM MIPSMOM.

7.3 | CpaBHeHue 3 Hcnonp30BaTh YUCIOBYIO MPSIMYIO IS CPABHEHUS YcrHbIH https://resh.edu.ru/subje
[IOJIOXKUTENBHBIX U YHCE. KOHTPOJIb ct/lesson/6861/start/315
OTPHUIIATETHFHBIX YHCEIL. [IpuMeHATH TIpaBuiIa CPABHEHHS, YIIOPSAI04YMBaTh Lesble | [ncbmennbii | 305/

YHUCIa. KOHTPOJIb
KonTponbhas
pabota

7.4 | Apudpmernueckue 25 DopMyTHpOBaTh MPaBUIIA BEIYUCIECHUS C YcTHbIi https://resh.edu.ru/subje
JEUCTBUS C IOJIOKUTEIBHBIMUA ¥ OTPULIATEIILHBIMYA YUCIIAMY, KOHTPOJIb ct/lesson/6863/start/315
IIOJIOKHUTECIBbHBIMU U HaXO0OUTh 3HAYCHUS YHUCIIOBBIX BpraH(CHHﬁ, IIucrMenHbIi ﬁ[

OTPHUIATETFHBIMU COJIeprKaIINX JACHCTBUS C MOJIOKUTENEHBIMA U KOHTPOJIb https://resh.edu.ru/subje
YHUCIIAMHU. OTPHUIATENFHBIMU YHACIAMH. TectupoBaHue | (t/|esson/6864/start/236
IIpuMeHsTh CBOMCTBA CIOXKEHUS U YMHOXKEHUS JUIS KonTponbhas 959
MpeoOpa3oBaHUs CYMM H ITPOU3BEICHHM. pabora https://resh.edu.ru/subje

ct/lesson/6865/start/236
28
https://resh.edu.ru/subje
ct/lesson/6859/start/315
67
https://resh.edu.ru/subje

g

g

ct/lesson/6858/start/236
97
https://resh.edu.ru/subje

g

ct/lesson/6857/start/236
866/

https://resh.edu.ru/subje

ct/lesson/6856/start/237
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300/
https://resh.edu.ru/subje
ct/lesson/6869/start/237
517/
https://resh.edu.ru/subje
ct/lesson/6870/start/236
804
https://resh.edu.ru/subje
ct/lesson/6867/start/236
308/
7.5 | Pemenue TeKCTOBBIX 5 Pemmath TekcTOBBIC 3a1a4H, COJCPIKAIIIME IENIBIC YUCHIA. | Y CTHBIN https://resh.edu.ru/subje
3aJa4 MoaenupoBaTh X0l pEUIEHUS 3a1a4H C OMOILBIO KOHTPOJIb ct/lesson/6868/start/237
PHUCYHKA, CXEMBI, TaOIHIIBI. [Tncemennsiit | 703/
[TpuBOIUTH, Pa30UpaTh, OLICHUBAThH PA3TMYHbIC KOHTPOJIb
peIIeHus, 3aIUCH PEIICHUI TEKCTOBBIX 3a/1a4. KonTposbHas
Kputniecku oleHHBATh MOMYYCHHBIN Pe3yabTar, pabota
HAXOJUTh OMMHOKH, OCYIIECTBIATH CAMOKOHTPOb,
MIPOBEPSIS OTBET HA COOTBETCTBUE YCIOBHIO
Wroro o pasneny: 40
8.1 | IIpsmoyromnbHas 1 OOBACHATH M WIUTIOCTPUPOBATH IOHATHE VeIl https://resh.edu.ru/subje
cucTeMa KOOpIWHAT Ha NPSMOYTOJILHON CHCTEMbI KOOPIWHAT Ha TUIOCKOCTH, KOHTPOJIb ct/lesson/6921/start/308
TJIOCKOCTH. HCIIOJIb30BaTh TEPMUHOJIOTHIO 552/
8.2 | Koopaunatsl TOukH Ha 2 CTpouth Ha KOOPAMHATHOW IJIOCKOCTU TOUKH U PUrypbl | YCTHBIN https://www.yaklass.ru/p/
TUIOCKOCTH, adcIucca u O 33/[aHHBIM KOOPMHATAM, HAXOAUTH KOOPAUHATHI KOHTPOJIb matematika/6-
opJuHarTa. TOYEK. IMucemenusiii | klass/ratcionalnye-chisla-
KOHTPOJIb 13871/koordinaty-
koordinatnaia-ploskost-
koordinaty-tochki-13639
8.3 Cronbuareie U Kpyrosbie | 1 Yurath CcTONIOYATHIE U KPYTOBBIC THATPAMMBbI; VcrHbIi https://resh.edu.ru/subje
JuarpaMMBel. HHTEPIPETUPOBATH JAHHEIE. KOHTPOJIb ct/lesson/6911/start/235
702/
8.4 | [IpakTuueckas pabora 1 Ctpouts cTOI0YaThIC TUArPaMMBbI. [IpakTuueckas | https://resh.edu.ru/subje
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«ITocTpoeHue paborta ct/lesson/6922/start/315
JrarpaMm». 615/

8.5 | Pemienne TeKCTOBBIX 1 Hcnonb30BaTh HHPOPMAIHIO, TIPEACTABICHHYIO B YcTHbII https://resh.edu.ru/subje
3a/1a4, CoAepKalnX Ta0IMIaX, Ha AHArpaMMax JUIsl pEIIeHUS TEKCTOBBIX KOHTpPOJIb ct/lesson/6917/start/236
JIaHHbIC, TIPEICTAB 3a/1a4 ¥ 33]1a4 U3 peajbHOU JKU3HU. [ucemennblil | 649/

JIeHHBIE B TaOIMIIAX U HA KOHTPOITb
JMarpaMmax

Wroro no pazneny: 6

9.1 [IpssMoyTroMbHBII 3 Pacno3naBaTh Ha uepTekax, pUCyHKax, OMUCHIBATh YerHblii https://resh.edu.ru/subje
napajuiesyienuIe]], Kyo, MUpaMULy, TPU3MY, HAIHHIP, KOHYC, Map, H300pakaTh | KOHTPOJb ct/lesson/7731/start/325
npu3Ma, MIpaMHa, UX OT PYKH, MOJICIINPOBATh N3 OyMaru, IiacTUIINHA, Tecruposanue | 368/

KOHYC, HMJIMHAP, [Iap U IIPOBOJIOKH H JIP. HpI/IBOILI/ITL IIPUMEPBI 00BEKTOB https://WWleaIdass_ru/p/
chepa. OKPYKaIOIIEro MUpa, MMEIONINX (POPMBI Ha3BAHHBIX matematika/5-
Wzo6paxenne TCIL. klass/geometricheskie-
HPOCTPAHCTBEHHBIX Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO, IPaHb, tela-13832

duryp. OCHOBaHME, BBICOTA, PAINYC U IUAMETP, Pa3BEPTKA.

9.3 | Ilpumepsl pa3BEPTOK 1 Pacro3HaBath pa3BépTKH Mapajviesenurena, Kyoa, VYCTHbI# https://www.yaklass.ru/p/
MHOTOI'PaHHHUKOB, NPU3MBbI, TUPAMUJIbI, KOHYCa, IUITHHIPA; KOHTPOJIb matematika/5-

[WJIMHIPA U KOHYcCA. KOHCTPYHPOBaTh JaHHbIC Teja U3 Pa3BEPTOK, CO3/1aBaTh klass/geometricheskie-
UX MOJIENH. tela-13832

9.4 | IlpakTnueckas paboTa 1 Co31aBaTh MO/IEIH IPOCTPAHCTBEHHBIX GUTYp (13 [MpakTryeckas | https://www.yaklass.ru/p/
«Co3znanve Mopese Oymaru, MpOBOJIOKH, IIACTIINHA U JIp.) pabora matematika/5-
MPOCTPAHCTBEHHBIX W3yuath, UCIIONB3YS SKCIIEPUMEHT, HAOII0/ICHHE, klass/geometricheskie-
buryp». W3MEepeHHe, MOJIEINPOBAaHUE, B TOM YHCIIE tela-13832

KOMITBIOTEPHOE, U OTMCHIBATh CBOMCTBA HA3BaHHBIX Tel,
BBISIBJISATH CXOJICTBA M PA3JINYMS: MEXIY MUPAMUIOH U
NPU3MOIT; MEKTY HIIMHAPOM, KOHYCOM H IIAPOM.
N3mepsaTs Ha MOJeNsIX: ATUHBI pE0ep MHOTOTPaHHUKOB,
JMaMeTp miapa.

9.5 | Ilonsrue 06bvEMa; 4 BeiBoauts Gpopmyny 00bEMa NpsIMOYTOIBHOTO YcrHbii https://resh.edu.ru/subject
€MHULIBI U3MEPEHNUS napauieNenumesa. KOHTPOJIb /lesson/7730/start/272360
00BéMa. BeraucnsaTs mo gopmynaM: 00bEM PSMOYTOJIBHOTO IMucemennbiit | /

O0BEM MPSIMOYTOIBHOTO napasuieNienumne/a, Kyoa; uCroiab30BaTh ¢MHUIIbI KOHTPOJITh
napajuielienunena, Kyoa, n3MepeHust 00bEMa; BBIYUCISTh 00BEMBI Tell, KoHTponbHas
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bopMmyJisl 00BEMA

COCTaBJICHHBIX U3 KyOOB, MapajieNieuIe/I0B; peliaTh
3a/1a4¥ C peaJbHBIMHU TaHHBIMU

pabora

Wroro no pazneny: 9 1

10.1 | [ToBTOpPEHUE OCHOBHBIX 20 |1 https://resh.edu.ru/subject
IIOHATHIA ¥ METOIOB [/lesson/7235/start/292196
KypCOB 5 1 6 KJ1acCOB /
00001IEeHME,
cHUCTEMAaTU3alMs 3HAHUI

Uroro no pazaeny: 20 |1

OO6111ee KOIMIECTBO YacOB II0 170 | 12

Mporpamme:
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IV. PaGouast nporpaMmMa y4eO0HOT0 Kypca «Ajaredopa» 7 — 9 kiaccol

1. Ienn u3yueHus: yaeOHOro Kypca «AJreopa» 7 — 9 kiaaccol

Anrebpa sBisieTCS OJTHUM U3 OIIOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA 00€CIeunBaeT
U3y4eHHe APYTruX AUCLUIUINH, KaK €CTECTBEHHOHAYyYHOI'0, TaK U TYMaHUTapHOTO LIUKJIOB, €€
OCBOCHME HEOOXO0MMO ISl MPOIOJIKEHUs: 00pa30BaHMs U B IIOBCEAHEBHOM kU3HU. PazButue y
00y4aroIuXcsl HAyYHbIX IPEJCTABICHUN O IPOUCXOKICHNUU U CYLTHOCTH alredpanyecKkux
abcTpakuuii, criocobe OTpaykeHHsI MaTEeMAaTUHYECKON HAYKOU SIBJICHUH M MPOLIECCOB B MIPUPOJIE U
o0uIeCTBE, POJIM MATEMAaTUYECKOT0 MOJIECIMPOBAHNS B HAYYHOM [103HAHUU U B IPAKTUKE
CrocoOcTBYeT OPMUPOBAHUIO HAYUHOTO MHUPOBO33PEHUS M KAUECTB MBIIUICHUS, HEOOXOTUMBIX
JUIS Q/IaliTallid B COBPEMEHHOM I poBoM olriecTBe. V3ydeHnue anredpsl eCTeCTBEHHBIM
o0pa3oM obecrieunBaeT pa3BUTHE YMEHMsI HAOI0AaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTHU MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JecTBUS U BBIBOJIBI, (POPMYIHPOBATh yTBepkAeHUA. OcBOeHHE Kypca ainredpsl o0ecrneyrBaeT
pa3sBUTHE JTOIMYECKOTI'O MBIIICHHUS 00YyUYaIOIIUXCsl: OHU UCIIOJIB3YIOT JelyKTUBHbBIE U
UHIYKTHBHBIE PacCyXJIeHHsI, 0000IIeHNE U KOHKPETH3AIHIO, a0CTparupoBaHUEe M aHAIOTHUIO.
OO0ydenwue anredpe mpeanoaracT 3HaYUTEIBHBIN 00bEM CAMOCTOSTEIIBHOMN IeATEeTHHOCTH
00y4arouxcs, I03TOMY CaMOCTOSITEJIbHOE PELIEHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM SIBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B crpykrype nporpamMmMbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT CO/ICPKATEIFHO-METOANYECKIE JTMHUN: «HUCIIa ¥ BEIYMCIICHUSNY; «ANreOpandeckue
BbIpaXECHU»; «YpaBHEHUS U HEpaBeHCTBay; «DyHKkuny. Kaxnas u3 aTux copepkareiabHo-
METOAMYECKHX JIMHUI pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET U3yUEeHUs Kypca, eCTECTBEHHBIM
00pa3oM meperieTasch U B3auMOACHCTBY € IpYTMMHU €ro JTUHUSIMHU. B Xoz1e u3ydyenus kypca
00y4aroImuMCcs MPUXOAUTCS JIOTHUECKH PacCyKJ1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11en1eco00pa3HO BKIOYUTE B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTUKH,
IIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/iebl MAaTEMaTHUECKOI0 00pa30oBaHMsI U CIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYaIOLUMUCS OCHOB YHUBEPCAIbHOI'O MaTEMAaTUYECKOTO sI3bIKa. Takum o0paszomM,
MO>KHO YTBEP)KJIaTh, YTO COJEPKATEIBHON U CTPYKTYPHOU OCOOCHHOCTHIO Kypca«Anreopay
ABJIIETCS. €r0 MHTETPUPOBAHHBIN XapaKTep.

COHep)KaHI/IC JIMHAN «YucIa ¥ BLIYUCICHUS CIIYKUT OCHOBOH JJISL I[aHI)HCI;'IHIGFO
HN3YUCHUA MaTCMAaTUKU, CHOCO6CTByeT Pa3sBUTUIO Y O6yanOI]_[I/IXC${ JJOTHYECKOI'O MBIIIIJICHUA,
q)OpMI/IpOBaHI/IIO YMCHHA IMOJIB30BATHCA aJITOPUTMAMM, a4 TAKKC HpI/IO6peTeHI/IIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOTMMBIX JIJIsl TIOBCETHEBHOM KHU3HHU. Pa3BUTHE MOHATHS O YHUCIIC B OCHOBHOM
IIKOJIE CBSA3aHO C PAIMOHAIBHBIMUA U HPPAIUMOHAIBHBIMUA YHCIaMU, JOPMHUPOBAHUEM
NPEJCTaBICHUN O ACHCTBUTEILHOM YHCIIe. 3aBEPIICHUE OCBOCHHUS YHCIIOBOM JTMHUN OTHECEHO K
cTapiieMy 3BeHy 00IIero oopa3oBaHusl.

CogepxaHue IBYyX alnredpandecKux TUHUN — «Anredpandeckue BhIPAKEHUSD U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET ()OPMUPOBAHUIO Y O0yUAIOIITUXCS
MaTeMaTHYECKOTO anmapaTta, He0OX0AUMOTO JJIsl pEelIeHH 3a1a4 MAaTeMAaTUKH, CMEXHBIX
MIPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. B OCHOBHO ITKOJIE Y4EOHBIN MaTepral
TPYIIHUPYETCsl BOKPYT PAllMOHANBHBIX BhIpayKeHUI. AnreOpa 1eMOHCTPUPYET 3HAUCHUE
MaTE€MAaTHKH KaK S3bIKA JUISl HOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIEH, OMUCAHUs MTPOLIECCOB U
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SIBJICHHU peaabHOTOo MUpa. B 3amaun oOydeHust anredpe BXOIIT TaKKe TaTbHEHIIee Pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOMMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca
UHPOPMATUKHU, U OBJIAZICHUE HABBIKAMH JICAYKTUBHBIX paccyxaeHuid. [IpeodpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOM CrieIIM(pHUECKUI BKJIaJ B pa3BUTHE BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanne GyHKIMOHATLHO-TPAPUIECKON JIMHUH HAIEJICHO HA MOJTyICHUE

NIKOJIbHUKAMH 3HAHUN 0 (DYHKIMAX KaK BaKHEHIICH MaTeMaTHIeCKONH MOJICIH JIsl OMUCAHHUSI U

HCCIICOOBAaHUs PA3HO O6p33HBIX IIponecCcoB U SIBIICHUI B Impupoac u O6HICCTBC. I/IsyquI/Ie 9TOI0

Marcpuraia CHOCO6CTByeT Pa3BHUTHUIO Y o6yqa}01u1/1xc;{ YMECHUA UCIIOJIB30BATh PA3JIMYHBIC
BBIPA3UTCIIBHEIC CPEACTBA A3bIKA MATEMATHKHU —CJIOBECHBIC, CHUMBOJIMYCCKUC, Fpa(bI/I‘IGCKI/IC,

BHOCHUT BKJIa/J B (bOpMHpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ O POJIM MAaTEMATHUKH B pa3BUTHU HHUBUJIN3al[UN

U KYJbTYPBI.
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2. MecT0 y4eOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuebHOMY TUTaHy B 7—9 Kitaccax m3ydaercs yueOHbIH Kype «Anredpay, KOTOPHIi
BKJIIOYAET CJIEAYIONINE OCHOBHBIC pa3Jieiibl coAepkaHus: «Uucia 1 BEIYUCICHUS», «ANredpandeckue
BBIPKEHUSI», «YPaBHEHUSI U HEPABEHCTBa», «DyHKIHNY.

Ha u3yuenue yuebHoro kypca «Anredpa» OTBOJUTCS:

v' B 7 xyacce 3 y4eOHBIX yaca B Hejlelno, Bcero 102 y4eOHBIX 4acos;

v’ B 8 kiacce 3 yueOHBIX yaca B HeJleN0, Bcero 102 yueGHEIX 4acos;

v’ B9 Kkiacce 3 yue6HBIX yaca B Heeno, Becero 102 yueGHBIX yaca.
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3. Copepxxkanme y4eOHOro Kypca «Aaredpa» 7 — 9 kiaccol
7 Knacc
Yucna u eviuucieHusn
Paunonanbﬂue qucjia.

JpoOu 0OBIKHOBEHHBIE U IECATHUYHBIE, IEPEXO0]] OT OAHOM (POPMBI 3anucu 1podei K
apyroi. [IoHsaTHe pallnOHATILHOTO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALlMOHAIBHBIX
qucen. ApupMeTHuecKre JecTBUs C pallMOHATbHBIMU YuciiaMy. Perenue 3a1a4 u3 peaibHOR
IIPAKTUKHU Ha YacCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTCJICM: OIIPCACIICHHUC, npeo6pa30BaHHe BBIpa)KeHI/Iﬁ Ha
OCHOBC OIPCACIICHUA, 3aIIMCh OOJIBIINX YHCEII.

[TporeHTHI, 3aMMMCh MPOIEHTOB B BUJIC APOOH U APOOH B BUJE MPOIIEHTOB. Tpu OCHOBHBIC
3aJ1ayd Ha TPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOXKXHUTCIIN HATYPAJIbHBIX YHUCCII.
Peansnbie 3aBUCUMOCTH, B TOM YHUCJIIC IIpsAMad U 06paTHa}1 IpOonopuHOHaJIbHOCTH.

Anzebpauueckue gvipasrcenus

IIepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. J[onycTMBbIE 3HAaYEHUS
nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXKy BETMUYUHAMU B BUJE (POPMYJIBL.
Brruucnenus o ¢popmymnam.

[TpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PAaBHbIE BHIPAYKEHUS, IIPaBUIIa
peoOpa3oBaHus CyMM U IIPOU3BENECHUN, PaBUjIa PACKPBITUS CKOOOK 1 IPUBEIEHUS T10T0OHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OnHouneHbl 1 MHOTOUJIEHBI. CTeneHb MHOTOWIEeHA. ClloKeHUe, BBIUUTaHUE, YMHOKEHHUE
MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBAaJIpaT CYMMBI ¥ KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

Ypasenenua

VYpaBHeHUe, KOpEeHb YpaBHEHUS, IPaBUiIa IPeoOpa30BaHus ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YACIIO KOPHEU JIMHEHHOTO YpPaBHEHMS,
pelleHne JIMHENHBIX ypaBHEHUI. CocTaBIeHNE YpaBHEHNUH 10 YCIIOBUIO 3a1a4l. Pemenue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUMN.

JluneliHoe ypaBHEHHUE C IByMs IIEPEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX
yYpaBHEHHMI ¢ IByMs ITlepeMeHHbIMU. Perienne cucteM ypaBHEHH CIOCOOOM MOICTAHOBKHU.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € ITIOMOIIBI0 CUCTEM YPAaBHEHUM.
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Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsiMoit. UuciioBeie poMexyTku. PaccTosiHre Mexay AByMs
TOYKAMHU KOOPAMHATHOW MPSAMOM.

[TpsimoyronbHas cuctema koopauHart, ocu Ox u Oy. Abcuucca U opAMHATa TOYKU Ha
KOOpAMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3agaHHbix popmynamu. UteHue rpadukos
pealbHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuuu. I'paduk Gynkmuu. CorictBa pyHkiui. JInaeiHas GyHkms, e
rpaduk. ['paduk Gynkmun y= IxI. ['padudeckoe pemeHrne TMHEHHBIX YpaBHEHUH U CUCTEM
JIMHEWHBIX YpaBHCHUH.

8 knacc

Yucna u eviuucieHus

KBanparuslii kopeHb u3 uncina. [lonstue 06 uppanroHanbHOM uncie. [lecsaTuunble
npuOJIMKEHUs. UPPAaLMOHANIBHBIX Yncels. CBoMcTBA apu(pMETHIECKUX KBAJAPaTHBIX KOPHEH 1 UX
IpUMEHEHHE K IPeoOpa30BaHHIO YUCIIOBBIX BHIPAXKEHUH U BHIUMCIIEHUSAM. JleHCTBUTEIbHBIE

qHca.
Crernens ¢ 1enbIM MOKa3zareaeM u e€ cBoiicTBa. CTaHgapTHas 3aMych YHUCTa.
Anzebpauueckue gvipasrcenus
KBanpatHblii TpEXUieH; pa3noKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanueckoi Apoou. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JieNieHHe anreOpanyeckux ApoOeit. ParmonanbHble BEIpa)KEHUS U UX

npeoOpazoBaHue.
Ypaenenus u nepasencmea

KBanpatHoe ypaBHeHue, popMyia KopHei kBagpaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOIALIMXCA K TUHEHHBIM U KBagpaTHbIM. [IpocTeiimme qpobHo-

panrOHAJIBHBIC YPABHCHHUA.

['padmyeckas uHTEpIpeTalvsi ypaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHUH C IByMs IEpeMEHHbIMU. [IpuMepBbI perieHns CucTeM HETMHENHBIX YPABHEHUH ¢©

ABYMS ICPEMCHHBIMH.

Pemienne TekcTOBBIX 3a1a4 aﬂreraI/I‘{eCKI/IM CIIOCOOOM.
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UucnoBble HEPABEHCTBA U X CBOICTBA. HepaBEeHCTBO € OIHOM MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C OIHOM nepeMeHHON. CHcTeMBI

JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.
Dyukyuu

[onsarue Gpynkiuu. O61acTh ONpeneNneHuss 1 MHOXKECTBO 3HaueHUH GyHkimu. CriocoOb

3a1aHusl PyHKITUH.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHKIuU 1o e€ rpaduky. [Ilpumepsr rpadpukon

GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

DyHKIUY, ONUCHIBAIOLINE NPSIMYIO U 00PaTHYIO MPONOPLHMOHANIbHBIE 3aBUCMOCTH, UX
rpaduku. Oyukmuuy = x2,y = x3,y = Vx,y = |x|. Ipadudeckoe pemenne ypapHenuii u
CHUCTEM YpaBHEHUM.

9 knacc
Yucna u eviuucnenun

JleicTBUTEJIbLHBIEC YHCJIA.

PanmonaneHblie yncina, uppalioHaIbHbIC YHCIa, KOHEUHbIE U OECKOHEYHBIE ACCATUYHBIC
Ipo6u. MHOXKeCTBO IeHCTBUTENBHBIX YUCEIT; IEHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE
JEeCATHYHBIE TpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHeHI/Ie JEHCTBUTEIIBHBIX quCelI, apI/I(i)MeTI/I‘leCKI/IC JIENCTBUS C AEHCTBUTEILHBIMU
qHucCJIaMH.

WN3mepenusi, npuoJIHKEeHHs], OLIEHKH.

Pa3mepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JJIUTEILHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxEHHOE 3HAaUEHNE BEIMYUHBL, TOUHOCTDb MpHOIKeHns. OKpyriieHne Ynuces.
IIpuknka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

Ypaeuenuﬂ U Hepaesencmea

YpaBHeHHS ¢ OTHOH IepeMeHHOII.

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOASIIUXCS K JIMHEWHBIM.

KBaaparHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pellieHys ypaBHEHUM TPETbEN U YETBEPTOU CTEIIEHEN
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-panoHaIbHBIX YpaBHEHUH.
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Pemenne TeKCTOBBIX 3a7a4 anreOpanyecKiuM METOIOM.

CucreMbl YpaBHEHMIA.

YpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. Pemenne cuctem IByX JTUHEHHBIX
ypaBHEHUH ¢ IBYMs IepeMeHHbIMH. Pelenne cucreM AByX ypaBHEHHM, OTHO U3 KOTOPBIX
JUHEeHoe, a qpyroe — BTopoii creneHu. ['paduueckas uHTEpIIpeTalyus CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.
HepasencrBa
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB ¢ OAHOW ITIEPEMEHHON. Penienne cucTeM JIMHEMHBIX
HEpaBEHCTB ¢ 0JIHOM nepemeHHol. KBanpaTHbie HepaBeHCTBa. ['paduueckas nnTepnperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

Dynkyuu

KBanparuunas ¢pynkuus, e€ rpadguk u coiictsa. [Tapabosa, KOOpAHMHATHI BEPUITHHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIbL.

o k o
I'paduku yukumii: y = kx,y = kx + b,y = —y = x3,y = /x,y = |x| n ux cBoiicraa.
Yucnogvle nociedosamenbHocmu

Onpeneenne ¥ cnocoObl 3aIaHNsI YHCJIOBBIX MOCIE10BATEIbLHOCTEH.

IToHATHE YUCITOBOM MOCIEA0BATENILHOCTH. 3a/laHUe MTOCIIeI0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit n-ro wieHa.

ApudmMernyeckas U reoMeTpHUYECKAasi IPOIrPECCH M.

Apudmerrueckas U reomeTpuyeckas nporpeccur. Popmyssl n-ro yjaeHa
apupMeTUYECKOl U FTeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBBIX N YJICHOB.

N300paxeHue 4ieHOB apuPMETUUECKOI U TeOMETPUUECKO MPOTrpeccHii TOUKaMH Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE MPOLIEHTHI.
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4. IlianupyeMble NpeAMeTHBIE pe3y/IbTaThbl 0CBOEHHS padoueil
nporpamMmbl Kypca «AJiredpa» 7 — 9 kinace

7 Kaacc

OcBoenune yue6HOTo Kypca «Anredpay 7 Kiaacc JOIKHO 00ecrneunBaTh JOCTHKEHUE CIEAYIOINX
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

Yucna u evivucienus

V' BBINOJHATB, COYETAs YCTHBIC U MHCHMEHHBIC TIPHEMBI, apU(PMETHUCCKHE ICHCTBUSI C
palOHaIbHBIMU YHCIAMHU.

v Haxo[uTh 3HAYEHUS YUCIOBBIX BBIPAKEHUIT; IPUMEHSITH Pa3HOOOPa3HbBIE CIIOCOOBI 1
npUEMBI BEIYMCICHHS 3HAYCHUH IPOOHBIX BBIPAXKEHUH, coJlepKalluX OOBIKHOBEHHbBIE U
JECSITUYHBIE IPOOH.

v' TlepexoauThb OT OJHOMN (HOPMBI 3aIIUCH YKCEN K APYroii (Ipeodpa3oBLIBATE IECITHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

v CpaBHUBaTh M YIIOPSI0YMNBATH PAIIMOHATbHBIE YUCIIA.

<\

OxpyrisTh uncna.

V' BBINOJIHATH NMPUKUIKY U OIIEHKY PE3yJIbTaTa BHIYMCICHUH, OLIEHKY 3HAYCHUI YHUCIOBBIX
BBIPKEHUM.

v' BBINOJIHATD ACHCTBUSI CO CTEIEHSIMU C HATYPAITBHBIME TTOKA3aTEISMH.

<

HpI/IMeHSITB HpI/I3HaKI/I JACIIMMOCTH, paSJ'IO)KeHI/Ie Ha MHOXHUTCIIN HaTypaIII)HI)IX YHUCCII.
v PeHIaTB HpaKTI/IKO'OpI/ICHTI/IpOBaHHBIC 3aJa4ul, CBA3aHHBIC C OTHOLICHHWEM BCINYNH,
MPONOPLIMOHAIBHOCTBIO BEJIUYUH, IPOLEHTAMU; UHTEPIIPETUPOBATH PE3YIIHTATHI
peLICHHS 3a/1a4 ¢ YYETOM OTPaHUYECHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB.

Anzebpauueckue svipasrcenus

v Hcnonb30Bath arebpandecKyro TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B
IIpoIiecce OCBOCHUS y4eOHOr0 MaTepHaia.

v HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAKEHHI ITPU 33 [aHHBIX 3HAYECHUAX TEPEMEHHBIX.

v' BBINOJHATH Pe0OPa30BaHUS [[EJIOTO BHIPAXKEHHS B MHOTOUJICH MIPUBEICHUEM TTOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

V' BBINOJHATE YMHOKEHUE OJIHOYWIEHA Ha MHOTOYWIEH U MHOTOYIEHA HA MHOTOYIEH,
OPUMEHSATH (POPMYJIIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

v" OCyIIecTBISITh Pa3ioKeHHEe MHOTOYIEHOB HA MHOXHTEIH C TIOMOIIBIO BEIHECEHHS 32
CKOOKH OOIIIET0 MHOKHTENS], TPYIITUPOBKH ClIaraeMbIX, IpUMeHEeHus GopMy
COKPAILLEHHOT'O YMHOXEHHS.

v' TlpuMeHsITH TpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHHS Pa3INYHbBIX 33124 U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

v Ucnonb30BaTh CBOMCTBA CTEIIEHEH ¢ HATYPAIbHBIMU MOKA3aTEISIME JIIS TPE0Opa30BaHuUsI
BBIPAKCHU.

Ypaeuenuﬂ U HepaeseHncmea
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v’ Pemiath TMHEHHBIE YPaBHEHHS C OJHON IIEPEMEHHOM, IPUMEHSS IIPaBUJa IEPEX0a OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepsTS, SBIAETCS JIM YUCI0 KOPHEM
YpaBHEHUS.

v' TlpumeHsTh rpadUuecKie METObI [P PEIICHUH JTMHCHHBIX YPABHEHHUI U UX CUCTEM.

v' Tloabupars NPUMEPHI AP YUCEN, ABIAIONIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHS C
JBYMsI IEPEMEHHBIMHU. CTtpouTth B KOOPANHATHOHN MJIOCKOCTH IpadyK JIMHEHHOTO
YPaBHEHMSI C IBYMsI IEPEMEHHBIMU; TOJIb3YsACh TPAQUKOM, IPUBOIUTH IPUMEPHI
pELIEHUs ypaBHEHUS.

v' Pelath CHCTEMBI IBYX JTHHCHHBIX YPABHEHUH C IBYMs IEPEMCHHBIMH, B TOM YHCIIC
rpadu4ecKy.

v CoCTaBIIsITh U peliaTh JMHEHHOE YPABHEHUE WM CUCTEMY JINHEHHBIX YPaBHEHUIA 110
YCIJIOBHIO 33J1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a1a41
IIOJIyYEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynkyuu

v H300paxkaTh Ha KOOPAMHATHOMN MIPAMOM TOUYKH, COOTBETCTBYIOLIHME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBaJIbl; 3a MHCHIBATh YUCIIOBbIE IPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKE.

v OrMeuarh B KOOPIMHATHOM IJIOCKOCTH TOYKH 110 33/IaHHBIM KO OPJIMHATAM; CTPOUTH
rpaduku muHeHbIX QyHKuuid. Ctpouts rpaduk Gynkmun y= I x1.

v' OmHCHIBATH C MOMOIIBIO (QYHKIMI U3BECTHBIC 3aBUCHMOCTH MEXK/y BETMYHHAMHU:
CKOPOCTb, BpEMSs1, PAaCCTOSIHHE; 1I€HAa, KOJIMYECTBO, CTOMMOCTb; POU3BOIUTEIBHOCTD,
BpeMs1, 00bEM pabOTHI.

v Haxoauth 3HaueHne HYHKIUH 110 3HAYCHUIO e€ apTyMEHTa.

v' TlonuMmars rpaguyecKuii crocod mpeacTaBieHus U aHaan3a MHPOPMALUK; U3BJIEKATh 1
MHTEPIPETUPOBATh UHPOPMALIMIO U3 TPaPUKOB PeaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 knacc

OcBoeHue yueOHOro Kypca «Anredpa» 8 Kiracc T0JKHO 00eCTeunBaTh TOCTHKEHUE CIIETYIOITUX

MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:
Yuciia 1 BLIYUCICHUSA

v Hcrosp30BaTh HaYaIbHbIE TIPECTABICHUS O MHOKECTBE JEHCTBUTELHBIX YHCEIT JUTS
CpaBHEHMsI, OKPYTJICHUS M BBIUMCIICHUH; H300pakaTh 1eHCTBUTEIbHbIE YHCTa TOUKAMHU
Ha KOOPJIMHATHOM IIPSIMOM.

V' TIpuMeHsITh MOHATHE apu(METHIECKOTO KBAIPATHOTO KOPHSI;, Ha- XOUTh KBAJIPATHbIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJISATOP; BHIIOIHATH MpeoOpazoBaHus
BBIPAKEHUM, COACPIKALUX KBAIPATHBIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

v Ucnonb30BaTh 3aucu GONBIIMX U MAJIBIX YHUCEN C TIOMOIIBIO ECSTHYHBIX Apobeil 1

crenened uncia 10.
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Anredpanyeckue BbIPaKeHUs

v" TIpUMEHSITh OHSTHE CTENICHH C [[EJIbIM [MOKA3aTeIeM, BBIMOIHSITEH MPEeoOpa30oBaHusI
BBIPAKECHUM, COAECPKALUX CTEIICHH C LIEJIBIM II0KA3aTEIIEM.

V' BBINOJHATE TOXKIECTBEHHBIE PEOOPA30OBAHKS PAMOHAIBHBIX BRIPAKEHUI HA OCHOBE
IpaBWI JEMCTBUI HAaJL MHOTOYJIEHAMU U alredpanyeckKuMu JpoOsMu.

v' PackiaJpIBaTh KBaPaTHbIA TPEXWICH HA MHOXKUTEIH.

v' TIpuMeHsTh PeoOpa30OBaHusl BRIPAKEHHUHN ISl PEIICHUS Pa3IMYHbIX 33129 U3

MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.
YpaBHeHUS M HEPABEHCTBA

v' Peruarh JTMHEWHbIE, KBAIPATHBIE YPABHEHHUS U PAL[MOHAIBHBIE YPABHEHUS, CBOISIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

v' TIpoBOIUTH MPOCTEHIIINE UCCIICIOBAHUS YPABHEHUI U CHCTEM YPaBHEHHH, B TOM YHCIIE C
IpUMEHEeHHEM IrpadUuuecKux NpeAcTaBiIeHuH (ycTaHaBINBaTh, UMEET JIU YpaBHEHHE WIIH
CUCTEMAa YPaBHEHUH pEILIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).

V' Tlepex0oauTh OT CIOBECHOM (GOPMYIMPOBKH 3a]1a4H K €€ ajre0pandeckKoi MOJIENH ¢
IIOMOUIbIO COCTABJICHNS YPABHEHMSI MJIM CUCTEMBI YPaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ IOJIy4EHHBIN PE3yJIbTAT.

v' TIpUMEHSTH CBOMCTBA YKMCIIOBBIX HEPABEHCTB /ISl CPABHEHWSI, OLIEHKHU; PEIIATh JTMHEHHbIE
HEPaBEHCTBA C OJITHOM NMEPEMEHHOMN M UX CUCTEMBI; 1aBaTh rpa)UueCcKyro WILTIOCTPALINIO

MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.
DOyHKIUHA

v' TIoHUMATh W MCIIOJIb30BaTh (DYHKIIMOHAIBHBIE IOHATHS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); ONPEAEIATh 3HaUeHNEe (PYHKIUH 110 3HAYCHHIO
apryMeHTa; ONpeeNsITh CBOMCTBA QYHKIUU 1O €€ rpaduKy.

v Crponts rpaduku smeMeHTapHbIX GyHKIWI Biga y = k/x , y =x2, y= x%, y=\x, y= Ix[;

OTIMCHIBATh CBOMCTBA YMCIIOBON (PYHKIMU 10 €€ rpaduKy.

9 knacc

OcBoenne yaeOHOTO Kypca «Anredpa» 9 kiace JOMKHO 00eCreunBaTh JOCTHIKEHUE CIETYIONTIX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:
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Yucna u evivucieHus

v' CpaBHUBATb M YIOPSI0YNBATH PALIMOHATBHBIC H HPPALHOHAIBHBIC YHCIIA.

V' BhINOJHATE apu(METHIECKUE ACHCTBUS C PAIMOHATBHBIMU YHCIIAMHU, COYCTas yCTHBIC U
IIACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

v Haxo[uTh 3Ha4YEHUS CTEIIEHEH C IEBIMU TOKA3aTEISIMU U KOPHEH; BHIYKMCIIATH 3HAUCHUSI
YUCJIOBBIX BBIPAKECHUM.

v OKpyIJIATh ICUCTBUTEIIBHBIC YUCIIA, BBIIOIHATH IPUKUIKY PE3YIIbTATa BEIYMCIICHU,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

Ypaenenu}l u Hepaeencmea

v' Peruarh JTMHECWHbBIE U KBJPATHBIC YPABHEHHUSI, YPABHEHMUSI, CBOIAIINECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

v’ Pemiarh CUCTEMBI IBYX JMHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU U CHCTEMBI JBYX
YpaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAECTCS JTMHEUHBIM.

v' Pelath TEKCTOBBIC 3a/1a4l aIreOpandeckuM CrrocoOOM € IIOMOIIBIO COCTABICHHS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMS EpEMEHHBIMU.

v' TIpoBOIUTH MPOCTEHIIINE UCCIICIOBAHUS YPABHEHUH U CHCTEM yPaBHEHHH, B TOM YHCIIE C
IpUMEHEHHEM IrpadUuuecKux NpeAcTaBiIeHnH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WIH
CUCTEMA YPaBHEHUU pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIp.).

v' Peruars JMHEHHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA; M300paKaTh PEIICHIE
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IIOMOILbIO CUMBOJIOB.

v' Pemiarh CHCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAOIIINE
KBaJJpaTHOE HEPABEHCTBO; M300paxaTh PELICHNE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
IIPSIMOM, 3aIIUCBIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

v Hcnonb30BaTh HEPABEHCTBA MPH PEIICHHN PA3IMYHbBIX 3a/1a9.

Dyukyuu

v' Pacno3HaBath QYHKIMH U3y4E€HHBIX BUIOB. [[0Ka3bIBaTh CXEMATHYECKU PACTIONOKEHUE
N . K
Ha KOOPJIMHATHOW IJIOCKOCTHU TpaduKkoB QyHKIMH Buga: y = kx,y = kx + b,y = oY=

x3,y =/x,y = |x|B 3aBucuMOCTH OT 3HaueHU}T KOIDOUIIMEHTOB; ONMMCHIBATE CBOHCTBA
GbyHKLIUH.

v" CTpouTh U H300paxaTh CXeMaTHYECCKU rpadrKy KBaIPATHIHBIX (DYHKIMIL, OMUCHIBATD
CBOMCTBa KBaJIpaTUUHBIX (PYHKIUII 110 UX rpadukam.

v' Pacrno3HaBaTh KBaIpaTHYHYIO QYHKIHIO 110 GOpMYJIe, TPUBOIUTE TPUMEPHI
KBaJPaTUYHBIX QYHKLUHI U3 peabHON KU3HHU, (PU3HKH, FEOMETPHH.

Aput]mtemuuecxaﬂ u ceomempuueckasn npozpeccuu

v' Pacno3naBath apu()METHIECKYIO U TEOMETPHUECKYIO TPOTPECCHH MIPH PA3HBIX CIIOCO0axX
3a/1aHusl.

V' BBINONHATH BBIYUCICHUS C UCTIOIB30BAaHUEM (POPMYIT N-TO WieHa apUPMETHISCKON U
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

v M306pakath WICHBI MOCIEI0BATEIbHOCTH TOYKAMH HA KOOPIHMHATHOM TIIOCKOCTH.

v' Peruarth 3a7a4u, CBI3aHHBIC C YUCIOBBIMH MTOCICIOBATEIBHOCTMHU, B TOM YHCIIC 3a/1aUH
U3 pPealbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, HU(PPOBHIX TEXHOIOTHIA).
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5. TemaTn4yeckoe NJIAHMPOBaHHE Y4eOHOro Kypca «Auaredpa» 7 — 9 kiaccbl

[ Knacc
KosmnuecTBo
4acoB
Buabl, popMmbl DJ1eKTPOHHBIE
HaumenoBaHue pa3gesioB U TeM % g Buabl gesitesbHOCTH KOHTPOJISA (uudposbie)
NporpaMMsbl o = 5 § = odpa3oBaTeJibHbIE
N 5| 58| £5 pecypchbl
n/n R = = > =
= = < =~
2 | =
1.1 [ToHsITHE PAIHOHATIBHOTO YKCITa 2 CucreMaTH3UpOBATh M 00OTAIATh 3HAHUS | Y CTHBIN OMPOC https://resh.edu.ru/
00 OOBIKHOBEHHBIX U JICCATHYHBIX po0siX. | [TucemMeHHBIH
CpaBHHBaTh U YIIOPSI0YMBATH JPOOH, KOHTPOJIb
peoOpa3oBbIBast MPU HEOOXOTUMOCTH TectupoBanue
JECATUYHBIC IPOOH B OOBIKHOBEHHEIE, KontposbHas
OOBIKHOBCHHBIC B JICCSATUYHbIC, B pabora
YaCTHOCTH B OECKOHECUHYIO IECSITUIHYIO CamoorieHka ¢
IpoOb. HCTOJIb30BaHHEM
1.2 ApudMeTHICCKHE IeHCTBUS C 4 IprMeHsTh pa3HOOOpPa3HbIE CIIOCOOBI 1 «O1eHOYHOTO https://resh.edu.ru/
panrOHAILHEIMA 9UCIIAMU. MpUEMBI BBIYHMCIICHUS 3HAYCHUH IPOOHBIX | JIHICTa
BBIPKCHHIA, COACPIKAIINX
OOBIKHOBEHHBIC U JICCATHYHBIE IPOOH:
3aMEHSATh PU HEOOXOAUMOCTH
JECATHYHYIO TPOObh OOBIKHOBEHHOM
13 CpaBHeHHe, YIOPSIOYUBAHNE 2 1 OOBIKHOBEHHYIO JIECATHUHOM, https://resh.edu.ru/
paIMOHATBHBIX YUCET. MIPUBOINTE BHIPAKEHHUE
K ¢opme, HambosIee YA0OHOM ISt
BBIYHCIICHHH, TPe0Opa30BIBATH JAPOOHBIE
BBIPKCHUS HA YMHOXKEHHE U JIeJICHUE
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14 Crernenb ¢ HaTypallbHBIM
MTOKa3aTeNeM.

15 Pemenne ocHOBHBIX 3a/1a4 Ha
IPOOH, TIPOIICHTHI U3 peaTbHOU
MIPAKTHKH.

1.6 [Ipu3Haku KeTMMocCTH,
PAa3I0KCHUA Ha MHOXUTECIIN
HATypaJbHbIX YHCEIL

1.7 PeanbHble 3aBUCUMOCTH.

1.8 [Ipsimast u oOpatHas

MPONOPLUOHAIBHOCTH

TECATUIHBIX APOOCH K MEHCTBUAM C
HEJTBIMA YHCIIAMH.

[IpuBoANTH YKCTIOBBIE U OYKBEHHBIE
MIPUMEPHI CTETIEHH C HaTypalbHBIM
rmokasareseM, OOBSCHSIS 3HAUCHHSI
OCHOBAHUS CTETICHU H MOKa3aTels
CTETIeHH, HAXOJUTh 3HAUCHHS CTeIIeHEeH
Buga a” (a — moboe palnroHaNIbHOE
YHCII0, N — HATYPaJbHOE YHCIIO).
[ToHumarp cMbIC 3anMCH OONBIINX YHCEI
C MOMOIIIBIO ACCATHYHBIX APOOCH U
creneHel uncna 10, npUuMeHATh

WX B PEANBHBIX CUTYaIHAX

[TpuMeHsTh TpU3HAKYU IETUMOCTH,
Pa3oKEHHsI HA MHOYKUTEIH HATYPATbHBIX
qucen.

Pemrats 3aaun Ha 9acTH, IPOLICHTEI,
MPOTIOPIIMY, HA HAXOXKICHUE IPOOH
(IpotieHTa) OT BETWYMHEI M BEJTHYUHBI IO
e€ npobu (mporeHTy), Apodu (IPOoIIeHTa),
KOTOPBII COCTaBIISIET OJIHA BEJIMYMHA OT
npyroii. [IpuBoauTh, pa3oupars,
OLICHMBATH PA3IMYHbBIC PELICHUS, 3aITUCH
pElLIeHUI TEKCTOBBIX 3a/1au.
Pacnio3HaBaTh U O0BSACHSITH, ONTUPAsICh HA
OTIpEICNICHHSI, TIPSMO TPOTIOPIIMOHATILHBIC
1 00paTHO MPOMOPIMOHATBHBIC
3aBUCUMOCTH MEXKY BETHUHHAMHU;
MPUBOJUTH MTPUMEPBI STHX 3aBUCUMOCTEH
U3 peaNbHOr0 MHpa,

U3 IPYTHX Y9EeOHBIX MPEIMETOB.

Pemate npakTHKO-OpUEHTUPOBAHHBIC
3a/1a9u Ha ApooH,

MIPOLIEHTHI, IPSMYIO B 0OpaTHYIO
MPONOPLUOHAIBHOCTH,

MPONOPLIUH.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

89



Hroro no pazgeny

25

2.1 ByKBEeHHBIC BBIPAXKCHHUSL. 1 OsnazeTs anredpandecKoi VY CTHBI 01poc https://resh.edu.ru/
TEPMHHOJIOTUEN U CUMBOJIUKOM, ITucemennbIi
2.2 IlepemennsIe. 1 MPUMEHSTD ¢€ B TIPOIIECCEe OCBOCHHUS KOHTPOJIb https://resh.edu.ru/
y4eOHOro MaTepuaa. TectupoBanue
2.3 JlonycTrMble 3HAUYCHHUSI 1 Haxonuts 3HaueHus1 OyKBEHHBIX KonTponbsHas https://resh.edu.ru/
MEPEMEHHBIX. BBIP@KEHUI TIPH 33aHHBIX 3HAYCHHSIX pabora
OYKB; BBIITOJHSTEH BHIYUCIICHHS 10 CamoorieHka ¢
2.4 | ®opmysL. 2 opmymam. ucronb30BaHueM | https:/resh.edu.ru/
BBbIMoIHATE TpeoOpa3oBaHus ETOT0 «O1EHOYHOTO
25 IIpeobpaszoBaHre OYKBEHHBIX 5 BBIPOKCHUS B MHOTO'ICH NPUBEACHUCM JcTay https://resh.edu.ru/
BBIPAXKEHUI, pACKPBITHE CKOOOK U MOJOOHBIX ClIaraeMbIX, PACKPBHITHEM
MIpUBEICHUE TTONOOHBIX CKOOOK.
CIIaraeMbIX. BpInonHATE yMHOXKEHUE OTHOUYJIEHA HA
MHOTOYJICH U
2.6 CBolicTBa CTEMEHH C 3 MHOTO'WICHA Ha MHOT'OJICH, NPUMEHATH https://resh.edu.ru/
HaTypaJIbHbIM [TOKa3aTeNIEM. (hopmyJibl KBapaTa CyMMbI H KBaJpara
Pa3HOCTH.
2.7 MHOTOYJIEHBI. 2 OcymiecTBATS Pa3IOKEHNE MHOTOWICHOB https://resh.edu.ru/
Ha MHOKHTCJIN ITYTEM BLIHCCCHUA 3a
2.8 CrnoxeHue, BEIUUTAHE, 5 CKOOKH 00IIEro MHOXKHUTENI, https://resh.edu.ru/
YMHOKEHHE MHOTOU/ICHOB. NpUMEHEHUs (HOPMYIIbI PA3HOCTH
KBaJIpaToB, GopmMyJI
2.9 ®DOpMyIIBI COKPAILIEHHOTO 5 COKPALICHHOTO yMHOKCHHSL. https://resh.edu.ru/
YMHOKEHHS. ITpumeHsTh Ipeodpa3oBanue
MHOTOUWICHOB TSl PEIICHHUSI PA3THIHBIX
2.10 | Pa3snoxeHre MHOIOYJIEHOB Ha 5 3ajat U3 MaTCMaTHKH, CMEXHBIX https://resh.edu.ru/
MHOKITCITI NPEJMETOB, U3 PEATLHOMN MMPAKTHKH.
TiToro 1o pasneny 57 3HAKOMUTBHCS C HCTOPUCH Pa3BUTHS
MaTEMATUKHU
3.1 VYpaBHeHME, TpaBHiIa 1 Perrats THHENHHOE YpaBHEHHE C OJTHOM VYCTHBIH 01poc https://resh.edu.ru/
npeoOpa3oBaHus YpaBHEHUS, MIEPEMEHHOM, PUMEHSIS IPABUIIA ITucbMeHHbIH
PaBHOCHIILHOCTh YPABHEHHUIA. repexo/ia OT UCXOTHOTO YPaBHEHHUS KOHTPOJTb
3.2 JIuneitHOE ypaBHEHHE C OTHOMN 4 K PaBHOCHJIBHOMY €My 00Jjiee TIPOCTOro TectupoBanune https://resh.edu.ru/
[IEPEMEHHOM, pelIeHUE JTMHEHHBIX BHUJA. KontposbHas
ypaBHEHHUH. ITpoBepsTh, ABIACTCS JIH KOHKPETHOE pabora
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YHCIIO KOPHEM ypaBHEHUSI.

CamMooI1IeHKa ¢

3.3 Pelenue 3a1a4 ¢ OMOILBIO 5 [ToxGuparh OpUMEPHI AP YKCE, ucnonb3oBanueM | https://resh.edu.ru/
ypaBHEHHUH. SIBIISTIOLIMXCS PELICHUEeM JIMHEHHOTO «OneHo4Horo
YpaBHEHUS C ABYMSI IEPEMEHHBIMH. JTUCTA»
3.4 Jluneiinoe ypaBHEHHE C ABYMS 2 CTpouTh B KOOPJMHATHOM MIOCKOCTH https://resh.edu.ru/
MIEPEeMEHHBIMH U €T0 IrpaduK. rpaduK JUHEWHOTO YpaBHEHHS C IBYyMsI
MepPEMEHHBIMHU; TIOJIB3YSCh TPapUKOM,
3.5 Cucrema JBYX JIHHEHHBIX 2 NPUBOJUTH IPUMEPBI PELICHUS https://resh.edu.ru/
YpaBHEHUH C IBYMs YpaBHEHUS.
HIepEMEHHBIMH. HaxonuTs pemienne cucTeMsl AByX
JMUHEHHBIX ypaBHEHUH C ABYMS
3.6 Perenne cucreM ypaBHEHHI 6 IIEPEMEHHBIMHU. https://resh.edu.ru/
CIIOCOOOM NOJCTAHOBKHU U CocTaBnisaTh ¥ peuiaTh ypaBHCHUEC WU
CIIOCOOOM CJIOKEHUS CUCTEMY ypaBHeHI/Iﬁ 110 YCJIOBHUIO 3aJa4Hu,
WHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTCKCTOM 3aaadu HOJ'Iy‘ICHHI:Iﬁ
pe3ynbTaT
Wroro mo pazneny: 20
4.1 KoopauHara TOYKH Ha MPSMOIA. 1 N300pakaTh Ha KOOPAUHATHOM MPSAMOi VYcrHbli onpoc https://resh.edu.ru/
TOYKH, COOTBETCTBYIOILINE 33 JaHHBIM ITucemennbIit
4.2 UucIoBbIE TIPOMEKYTKH. 2 KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI; | KOHTPOJIb https://resh.edu.ru/
3aIHChIBaTh UX Ha aNredpandeckoM TectupoBanue
4.3 PaccrosiHre MeXITy IByMs 1 SI3BIKE. KonTponbHas https://resh.edu.ru/
TOYKaMH KOOPIMHATHOM MPSIMOH. OTmeuaTh B KOOPIAUHATHOM MJIOCKOCTH pabora
TOYKH 10 33JIaHHBIM KOOpAWHATAM; CamoorieHka ¢
4.5 [psiMoyToNIbHASE CHCTEMA 1 CTPOUTH TPAPUKK HECTOKHBIX ucnoib3oBaHueM | https://resh.edu.ru/
KOOpJIMHAT Ha MJIOCKOCTH. SaBI/ICI/IMOCTef/'I, 3a1aHHBIX q)OpMyJ]aMI/I, B <<OI.[6HOHHOFO
TOM YHCJIE C IIOMOIIbIO [IU(PPOBBIX JINCTa»
4.6 ITpumepst rpadUKOB, 3aTaHHBIX 2 nabopatopui. https://resh.edu.ru/
q)opMyﬂa MU. HpI/IMeHHTB, n3ydaTb NpEUMYIIECTBA,
HMHTEPIIPETHPOBATH TpaduUecKuii Ciocod
4.7 Yrenne rpadMKOB peabHBIX 3 MpEACTABICHUS U aHAIM3a https://resh.edu.ru/
3aBHCHMOCTEIL. Ppa3HO00pa3HOH KU3HEHHOW UH(POPMAIIHH.
OcBauBaTh MOHATHE QYHKITUH,
4.8 [Monsarue dynkmy. 2 OBJIajIeBaTh (YHKIMOHATLHOU https://resh.edu.ru/

TE€PMHHOJIOTHEN.
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4.9 I'paduk QyHKIHN.
CpoiicTBa (pyHKITHI.

410 | Jluneitnas GpyHKIUS.

4.11 | Iloctpoenue rpaduka THHSHHON
GyHKINY.

412 | I'paduk dyHKImN y = |X|

PacmoznaBaTh TMHEHHYIO GYHKIIAIO ¥ =
kx + b, onmceiBaTh €€ cBOIiCTBa B
3aBUCHMOCTH OT 3HaYEHUH

ko3 duumentos k u b.

CrpouTts rpad Ky IMHEHHON QYHKIHNH,
byukmn y =|x| .

Hcnonb3oBaTh HUPPOBBIE peCypCH AT
TOCTPOCHUS TpapuKOB PYHKINN U
H3Y4YEHUS UX CBOWCTB.

IIpuBOAUTH PUMEPHI TUHENHBIX
3aBHCHMOCTEH B PeaJbHBIX MTPOIIeccax U
SIBIICHUSIX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

Hroro no paszpeny:

24

5.1 [ToBTOpEHME OCHOBHBIX MOHSATHH
1 METOJIOB Kypca 7 Kiacca,
000011eHe 3HAaHUH

BriOupats, IpUMEHSTH OLICHUBATD
CIIOCOOBI CPaBHEHUSI YMCE, BEIYMCICHUH,
peoOpa3oBaHuUil BRIPAKEHHMA, PEIICHHS
YpaBHEHUH.

OcyuiecTBasATH CAMOKOHTPOJIb
BBIITOJIHSAEMBIX NEHCTBUN

Y CaMOIIPOBEPKY pe3ysIbTara
BBIYUCIICHHH, TPeoOpa30BaHHMH,
MOCTPOEHUH.

Pemiate 3anauu U3 peanbHON KU3HU,
MIPUMEHATh MaTeMaTUYeCKe 3HaHUS IS
pelieHns 3aja4d u3 Apyrux

MPEIMETOB.

Pemats TekcTOBBIE 33124, CPABHUBATD,
BBIOMpATh

coco0bI peleHus 3a1auu

VYeTHBII onpoc
IInceMeHHBIN
KOHTPOJIb
TectupoBanue
KonTponbhas
paborta
CaMoolIeHKa ¢
HCIOJIb30BaHUEM
«O1EeHOYHOr 0
JIACTA»

https://resh.edu.ru/

Uroro no pazneny:

OO1mee KOIMYECTBO YACOB 10 NPOrpaMMe

102
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8 knacc

KosmnuecTBo
4acoB
o g Buabl, popMmbl DJIeKTPOHHBIE
2
Ne HanMeHoBaHue pa3ae/ioB U TeM = | 5o Buapl gesite1bHOCTH KOHTPOJISA uudpoBbIe
2 A 2
=] O)
n/n NporpamMmal = =g | FE o0pa3oBaTeJIbHBIE
g | 2E|ES
) Es| g8 pecypchl
2| g =
S =
= =
11 KBazpaTHblii KOpEHb U3 YHCIIA. 2 dopMynupoBaTh ONpeeIcHHe VYcrHblit onpoc https://resh.edu.ru/
KBaJpaTHOTI'O KOPHS U3 YKCIA, ITucemennsIi
1.2 [onsiTre 00 MppaOHATEHOM 1 apu(METHIECKOro KBagpaTHOTO KOPHSI. KOHTPOJIb
quce. [TpuMeHsTH ornepanuio U3BICUYEHHS TectupoBanue
KBaJpaTHOIO KOPHA U3 4ucia, ucnonsdys | KontponpHas
1.3 JlecsaTuaHbIC TPUOTIKSHUSI 1 IIpH HeOOXOMMOCTH KAIIBKYIIATOP. paborta
UppaLrOHATbHBIX YUCET. OneHuBaTh KBagpaTHbIe KOpHU HenbiMu | CamoolieHKa ¢
quciiaMu U JE€CATUYHBIMU ):[pOGS[MI/I. HCIIOJIB30BAHUEM
1.4 JlelicTBUTEbHbIE YUCIIA. 1 CpaBHHUBaTh U YHOPSIIOUYMBATH «O1eHo4HOoro
palnMoOHaJIbHbIE U UPPALIIOHATILHBIE JIMCTa
15 CpaBHeHUE IEUCTBUTEIBHBIX 1 YHUCJIa, 3aITMCAHHBIC C TTOMOIIBIO
yHCce. KBaJIpaTHBIX KOPHEH.
WccneoBath ypaBHeHHE X2 = a,
1.6 ApI/I(bMeTI/IIIeCKI/Iﬁ KBa,[[paTHLIi'I 2 HaxXo4JUuThb TOYHBIC 1 HpI/I6HI/I)I(éHHBIe
KOPEHb. KopHU Tipu a > 0.
HccnenoBath cBONHCTBA KBaJpaTHBIX
1.7 YpaBHeHue Buia X2 = a. 2 KOpHEH, MPOBO/IS YHCIIOBbIC
OKCIIEPUMCEHTHI C UCII0JIb30BAHUEM
1.8 CgoiicTBa apr(h)METHIECKHX 2 KaIbKyJIATOpa (KOMIBIOTEPA).
KBa/[PATHBIX KOPHEii. Jloka3pIBaTh CBOHCTBA apu(pMETUIECKUX
KBaJPATHBIX KOPHEH; IPUMEHSTh UX IS
1.9 [IpeoGpa3oBaHue YUCIOBBIX 3 1 Npe0dpa3OBaHHs BBIPAKEHHH.
BBIPAJKEHHIT, COMEpIKAIIHX BrimonusaTs npeoOpazoBanus
KBaJ[PaTHbIE KOPHHU BBIPAXXCHUM, COAECPKAIIMX KBaJIPATHBIE

93



KOpHH. BbIpaxarts nepeMeHHbIe U3
TEOMETPHYECKUX U (PU3UIECKUX POPMYII.
Brruucnsath 3HaYeHUS BBIpaKCHUH,
coJiep KalluX KBaJpaTHbIE KOPHH,
WCTIONB3YS IPU HEOOXOINMOCTH
KaJIbKYJISATOP.

Hcnonb3o0BaTh B X0/€ pelieHus 3a1a4y
3JIeMEHTapHBIE MTPEICTaBICHNUS,
CBSI3aHHBIE C IPUOIMKEHHBIMHU
3HAYCHUSIMH BEIMYHH.

3HAKOMUTBCA C UCTOPUEH pa3BUTHUS
MaTeMaTHKU

Wroro mo pasneny: 15
2.1 CrerneHb ¢ LEIBIM MI0Ka3aTeIIeM. 1 dopMyIMpOBaTh ONpECIICHUE CTEIICHH ¢ | Y CTHBIN OIpocC https://resh.edu.ru/
LIETIBIM MTOKA3aTEIEM. [TuceMeHHbIN
2.2 CranmapTHasi 3aITUCh YHCIIA. 1 [IpencraBisTh 3aMuch OONBIINX U MAIBIX | KOHTPOIIb
yHuceln B cTaHaapTHoM Buje. CpaBHuBaTh | TecTupoBaHue
2.3 Pasmepnl 00beKTOB 1 YHUCJIa ¥ BEJIMYHMHBI, 3aIIUCAHHBIC C CamoolieHKa ¢
OKpYy’KaroIero Mupa (ot ncrnonp30BaHueM crenern 10. UCTIOJIb30BaHUEM
AIIEMEHTAPHBIX YACTHIL JIO Hcnonb30BaTh 3amKch YKUCET B «O1eHOYHOTO
KOCMHUYECKHX 00BEKTOB), CTaHJIAPTHOM BUJIE JIJISl BBIPXKCHUS JIUCTA»
JUTUTEIILHOCTH MPOIIECCOB B pa3MepoB 0OBEKTOB, JUIUTEIIEHOCTH
OKPYIKaIOIIEeM MUPE. IIPOIIECCOB B OKPY>KAOIIIEM MHPE.
dopMyIMpoBaTh, 3aIMCHIBATH B
2.4 CBoiicTBa CTETIECHH C IIEJTBIM 4 CHMBOJIMYECKOH opme
MoKa3areynemM WJUTIOCTPUPOBATH ITPHUMEPaMU CBOHCTBA
CTETICHH C IIeJIBIM MTOKa3aTelIeM.
IIpuMeHsATH CBOMCTBA CTETIEHU IS
peo0pa3oBaHsl BEIPAKEHHH,
COJICPIKAIINX CTEIICHH C LIEIBIM
[MOKa3aTeyeM.
BrinonHaTh 1eWCTBUS ¢ YUCIaMU,
3alMMCaHHBIMU B CTaHIAPTHOM BH/IE
(yMHOX€eHUe, IeIeHne, BO3BEICHHUE B
CTETICHb)
Uroro no pazneny: 7
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3.1 KeanpaTHblii TpEXUIIeH. 2 Pacro3naBaTh KBaipaTHBIN TPEXUIIEH, YcTHBIH ompoc https://resh.edu.ru/
YCTaHABIUBAaTh [TuceMeHHBIN
3.2 PasnoxeHnune kBagpaTHOTO 3 BO3MOHOCTb €T0 Pa3JIoKeHHs Ha KOHTPOJIb
TpEXWIeHa Ha MHOKUTEIH MHOHUTEJH. TectupoBanue
PacknanpiBaTe Ha MHOKHATEIN KontponbsHas
KBaJPATHBIN TPEXWIEH pabora
C HEOTPHULATEIHHBIM JTUCKPUMHHAHTOM CamoolieHKa ¢
HCTIOTIb30BaHUEM
«O1eHo9HOTO
JIHCTa»
Wroro no pasneny: 5
4.1 Anrebpandeckas 1po0b. 2 3anuceIBaTh anredpandecKue BEIpaXeHHs. | Y CTHBIN Ompoc https://resh.edu.ru/
4.2 JomyctrMble 3HaYSHUS 1 Haxonuts o6nactes onpeaenexHus [TucrmenHHbII
MEPEMEHHBIX, BXOSIINX B PalMOHATIBHOTO BBIPAKEHHS. KOHTPOJIb
anreOpanvyeckre BoIPaKECHUSI. BrIOTHATE YHCIOBBIE TIOJICTAHOBKH U TectupoBanue
BBIYHCIIATH 3HaUEHHUE Mpoon, B ToM uncie | KoHTpompHas
4.3 OCHOBHOE CBOHCTBO 2 C TIOMOIIIBO KaJIBKYIISATOPA. pabota
anreOpanveckoi ApooH. dopMynHpoBaTH OCHOBHOE CBOHCTBO CamoolieHKa ¢
anredpandeckoit TpoOH U MPUMEHSTh €T0 | MCIIOIh30BAHUEM
4.4 Cokpamienue apo6eii. 3 JUTSL TPe0Opa30BaHus IPOOCH. «O1eHOYHOTO
BrimonHsaTE AeHcTBHS ¢ anreOpanvdecKuMu | JTUCTay
4.5 Cnoxenuve, BEIYNTAHHE, 3 ApOOSIMH.
YMHOXEHHE U IETIEHUE HpI/IMeHHTL npeo6pa303aHH${ BBIpa)KeHI/Iﬁ
anredpanveckux Ipoodeii. A1 pelICHUA
3a/ad.
4.6 [MpeobpazoBanue BHIpaKCHUH, 4 Beipakath nepeMeHHsIe 13 hopMyn
CoJIeprKalInX anreOpandecKue (pu3nyeckux, reoMETPUICCKHUX,
JPOGH. OIMCHIBAIOIINX OBITOBBIC CUTYAIIVH)
Hroro no pasneny: 15
5.1 KeanpaTHoe ypaBHEeHHE. 1 Pacrio3naBaTh KBaipaTHBIC YPaBHEHUSI. VYcrHbIl onpoc https://resh.edu.ru/
3anuceiBaTh HopMyITy KOpHEH IIucemenHbII
5.2 Henonnoe kBaapaTHoe 2 KBaJpaTHOTO YPAaBHECHHUS;, pEIIaTh KOHTPOITh
ypaBHEHHE. KBaJ[paTHBIC YPABHEHUS] — IOJHbBIE U TectupoBanue
HETIOJIHBIE. KonTponbsHas
5.3 ®opmyna KOpHEN KBapaTHOTO 3 [IpoBoauTh MpoCTENIINE HCCIIETOBAHMS pabora
ypaBHEHHSI. KBaJIpaTHBIX YPaBHEHUIA. CamooneHka ¢
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Pemats ypaBHEHUS, CBOZSIIMECS K UCIIOJIb30BaHUEM
54 Teopema Buera. 2 KBaJpaTHBIM, C IOMOILBIO «O1eHOYHOTO
peoOpa3oBaHuil U 3aMEHOW NIEPEMEHHOW. | JIMCTay
55 Pemenune ypaBHeHHUH, 2 Habnronath 1 ananu3upoBaTh CBS3b
CBOJSIIMXCS K KBAJAPATHBIM. MEXy KOPHSIMH U
K03 (PUIIUEHTaMU KBaIPATHOTO
5.6 [pocreiimune npodHO- 2 YpaBHEHUS.
panuoHaJIbHbIC YPaBHEHUS. (I)OpMyJ'II/IpOBaTL TEOpEMY BI/IeTa, a TaKXe
00paTHYIO TeOpeMy, IPUMEHSTDH ITU
5.7 Penrerne TeKCTOBBIX 3a7a4 ¢ 3 TCOPEMBI IS PCIICHUA 3a1aY.
MOMOIIBIO KBaIPaTHBIX Pemate TekcToBBIE 3a0a4K
ypaBHeHHIi anredpanveckuM crocodoom:
MEPEXOAUTH OT CIIOBECHOM
(hopMyJTUPOBKH YCIIOBHSI 3a]1a49H K
anredpandeckoil MoIeNH myTéM
COCTaBIICHHS yPaBHEHUS; peliaTh
COCTaBIIEHHOE YpaBHCHUE;
HHTEPIPETUPOBATH PE3YIIbTaT.
3HAKOMUTBCA C UCTOPUEH pa3BUTHUS
IreOpsI
Hroro no pasneny: 15
6.1 JluneitHOe ypaBHEHHUE C TBYMS 2 Pacrio3naBaTh TUHEIHBIE YpaBHEHUS C YcTHbII onpoc https://resh.edu.ru/
NEpPEMEHHBIMH, €r0 rpaduk, IBYMSI IEPEMEHHBIMH. ITuceMeHHBIH
IIPUMEPBI PELLIEHNS YPAaBHEHU B Crpouth rpaduKH TMHEHHBIX YpaBHEHHH, | KOHTPOJb
LEJIBIX YUCTIax. B TOM YHCIIE TectupoBanue
UCHONB3YS UH(POBBIE PECYPCHI. Konrponbhas
6.2 Penrenue cucrem IByX TUHEHHBIX | 3 Paznuyars napasmiensHble U pabora
YpaBHEHUH C ABYMS nepeceKaromuecs npsMbie CamoolieHKa ¢
NEePEMEHHBIMU. 10 UX yPaBHEHUSIM. WCTIOJIb30BaHUEM
PemaTe cucremsl 1BYX JIMHEHHBIX «O11eHOYHOT O
6.3 [IpumMepsI pereHus: CHCTEM 2 ypaBHEHUH ¢ IBYMS NIEPEMEHHBIMU JIACTA
HEJIMHENHBIX YPABHEHUN C IBYMs [TO/ICTAHOBKOW U CIIOKEHUEM.
NepEeMEHHBIMU. Pemrate npocTeiimme cucTeMsl, B KOTOPBIX
OJTHO M3 YPaBHEHHH HE SIBIISCTCS
6.4 I'padnaeckast nHTEpHIpeTAIHS 2 JIMHEHHBIM.

YpaBHEHUS C ABYMSI

[IpuBonuTh rpaduuecKyro
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HEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMs

MHTEPIIPETALNIO PEIICHHS YPaBHEHUS C
JIBYMSI IEPEMEHHBIMH U CHCTEM

NepPEMEHHBIMU. ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.
Pemrate TexcToBBIC 3a0a4K
6.5 Penrenne TeKCTOBBIX 3a/1ad C 4 anredpandeckuM criocooom
MTOMOILIBIO CHCTEM YPABHEHUI
Wroro no pazneny: 13
7.1 UucnoBbie HEPaBEHCTBA U UX 1 DopMynHpOBaATH CBOMCTBA YUCIOBBIX YcTHBI ompoc https://resh.edu.ru/
CBOIICTBA. HEPaBEHCTB, WJITIOCTPUPOBATH UX Ha [TucrMeHHbIN
KOOPJIMHATHOU MPSAMOM, TOKa3bIBATh KOHTPOJIb
7.2 HepaseHcTBO ¢ 01HOIM 1 anreOpanvecKky. TectupoBanue
MIEPEMEHHOM. IIpumenATE cBOMCTBa HEPAaBEHCTB B XoA¢ | KoHTponbHas
peuieHus 3aaad. pabota
7.3 JluHeiiHbIe HEpaBEHCTBA C OMHONH | 3 Pemats nuHelinble HepaBeHCTBa ¢ oqHON | CaMoolieHKa ¢
MIEPEMEHHOM U UX PELICHHUE. MEPEMEHHOM, N300pakaTh pelIeHe WCTIOJIb30BaHHEM
HEPaBEHCTBA HA YUCIOBOU MPSMOH. «OneHoyHoro
7.4 CucTeMbl TMHENHBIX HEPABEHCTE | 3 PemaTe cucteMbl TMHEHHBIX HEPABEHCTB, | JINCTa»
C OIHO MEpEeMEHHON U HX n300paXkaTh perieHue CUCTEMBI
peleHue. HEPaBEHCTB Ha YNCIIOBOU MPSIMOH.
7.5 Nzobpaxenne pemieHws 4
JIMHEHHOTO HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOM MpsSMOil
Wroro mo pazneny: 12
8.1 [NousiTue GhyHKIUH. 1 Hcnonb3oBaTh PYHKIIMOHATBHYIO VYcrHbIl ompoc https://resh.edu.ru/
TEPMHUHOJIOTHIO U CUMBOJIHKY. [MucermenHbII
8.2 Ob6nacTp onpeaeneHus 1 1 Brraucnsath 3HaYCHUST QYHKIHIH, KOHTPOJIb
MHOXECTBO 3HAYECHHH (QYHKIINH. 3aJJaHHBIX QopMynamu (TIpH TectupoBanue
HEOOXOIMMOCTH UCIIOJIb30BATh Camool11ieHKa C
8.3 Crioco0bl 3a1aHus QyHKIIHIA. 1 KaJIbKYJISITOP); COCTaBIIAThH TAOIHUIIBI WCTIOJIb30BaHHEM
3HaYCHHUH QyHKIINY. «O1eHOYHOTO
8.4 I'paduk pynkImu. 1 Ctpouth N0 ToUKaM rpaduku GyHKIUH. JTUCTA»
OnuceiBaTh CBOMCTBA (PYHKIIUH HA OCHOBE
85 CBolicTBa (bYHKLII/II/I, ux 1 eé rpa@nquKoro IIPEIACTABIICHUS.

oroOpaxeHnne Ha rpaduke

Hcnonb3oBaTh QyHKIIMOHATIBHYIO
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TEPMUHOJIOTUIO U CUMBOJIMKY.
HccnenoBats npumeps! rpadukos,
OTpaKaOLUX peabHbIE MPOLECCH U
siBrieHus. [IpuBoIUTE MpUMeEpHI
IIPOLIECCOB U SIBJIICHUM C 3aJaHHBIMU
CBOICTBaMU.

Hcnonp3oBaTh KOMIBIOTEPHBIE
IIPOTPaMMBl IJIs1 IOCTPOEHHS IpadrKOB
(hYHKIIMH 1 N3yYeHUs] NX CBOWCTB

Hroro no pasznpeny:

9.1 UreHne U mocTpoeHue rpaukoB
(G yHKITHIA.

9.2 [Tpumeps! rpaduKoB GYHKITHA,
OTpaKarOIIUX pPeaTbHBIC
HPOLIECCHI.

9.3 DYHKIINU, OTIMUCHIBAIOIIINE
MPSIMYIO U O0paTHYIO
IPOIIOPINOHATILHEIC
3aBUCHMOCTH, HX TPAPUKH.

9.4 I'umepboura.

9.5 I'paduk pyakmmm y = x2.

9.6 OyHKIMU Y = xz,y = x3,y =

Vx,y = |x| ; rpaguueckoe
pelleHne ypaBHEHUH U CUCTEM
ypaBHEHUI

Haxonuts ¢ momorpto rpaduka GyHKIUU
3HAYEHUE OJHOW U3 pacCMaTpUBAECMBbIX
BEJIMYHH 10 3HAUYCHHIO APYTOH.

B HecnoxHbBIX cilydasix BbIpaKaTb
($hopMynoii 3aBUCUMOCTD MEXKIY
BEJIMYMHAMH.

OnwuceiBaTh XapakTep U3MEHEHHsI OTHON
BEJIMYMHBI B 3aBUCIMOCTH OT M3MCHEHHS
JIpYTOM.

PacniozHaBaTh BUABI H3y4aeMbIX
¢ynkuunii. [Toka3piBaTh cXeMaTHIECKH
MOJIOKEHNE Ha KOOPAMHATHOM IIIOCKOCTH
rpadukoB GyHKImi BUxa: Y = X2,y =
Xy =Vxy =«

Hcnonb3oBaTh PyHKIMOHAIBHO-
rpaduuecKue MpeacTaBIeHuUs s
pElIeHNS U HCCIIE0OBaHHS YPaBHEHUI U
CHCTEM YpaBHEHHUH.

[Ipumensts nudpoBbie pecypesl I
noctpoeHus rpaGukoB QyHKIHH

YcTHBI onpoc
ITceMeHHEBIH
KOHTPOJIb
TectupoBanue
KoutponrsHas
pabota
CaMooIieHKa ¢
HCII0JIb30BaHHEM
«O11eHOYHOTO
JINCTa»

https://resh.edu.ru/

Hroro no pazueny:

10.1 | [HoBTOpeHVE OCHOBHBIX IMOHSATHI

Br16upaTh, IpUMEHATH, OLIEHHBATH

VYerHbli ompoc

Y METOJIOB KypCOB 7 U 8 KJIaCCOB, CIIOCOOBI CpaBHEHHUsI YUCel, BerurcieHui, | [TuchmeHHbri

000011IeHNE 3HAHMIA. peoOpa3oBaHuil BRIPAKEHHIA, PEIICHHS KOHTPOJIb
YpaBHEHU. TectupoBanue
OCyIecTBIATh CAMOKOHTPOIIh KoHnTtponbsHas

https://resh.edu.ru/
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BBIIIOJIHSIEMBIX NE€HCTBUN

¥ CaMOITPOBEPKY pe3yibTaTa
BBIYHCIICHHMIA, IpeoOpa30oBaHuH,
IIOCTPOEHUH.

Pemats 3a1aun U3 peaqbHON KU3HU,
MPUMEHSATh MAaTEMAaTUICCKUE 3HAHUS IS
pelICHus 3a7a4d U3 IPYTUX

MIPEAMETOB.

Pemrats TekCcTOBEIC 3a0a9d, CPAaBHUBATH,
BBIOMpATh CIIOCOOBI PEIICHUS 3a]]a91

pabora
CaMoolIeHKa ¢
HCIIOJBE30BaHUEM
«O11€HOYHOT0
JINCTa»

Hroro no paszzpeny:

(=Y

OO11ee KOJMYECTBO YACOB M0 IPOrpaMMe:
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9 knacce

KosmuecTBo
4acoB
o g Bunabl, popMmbl DJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM - é = § = Buabl gesiTeJIbHOCTH KOHTPOJIsI (uudposbie)
n/n NporpamMmal = 55 z £ o0pa3oBaTeJIbHBIE
2 = = = = pecypcsl
2| 5=
i
1.1 ParonannHble ynca, 1 Pa3BuBaTh npencTaBiICHUS O YUCIAX: OT YcTHBIH ompoc https://resh.edu.ru/
VppalMoHaIbHbBIE YNCIa, MHO’KECTBA HATYypaIbHBIX YHCET 10 MHOXKECTBA [TucemeHHBIH
KOHEYHbIE 1 OECKOHEYHbIE NEHCTBUTEIHHBIX YUCEIT. KOHTPOJIb
JACCATUYHBIC IIpO6I/I. O3HaKOMHTLCS C BO3MOKHOCTBIO MpeaACTaBJICHUA TeCTHpOBaHI/Ie
JEHCTBUTEIHHOTO YHCIa KaK OECKOHEUHOM KountponbHas
1.2 MHOXeCTBO IeHCTBUTEITHHBIX 1 NECATHYHON ApOOH, TPUMEHSTH JECATHIHBIC pabota
YHUCell; JEUCTBUTEIbHBIE NPUOJIVOKEHUS PAaIlUOHATIBHBIX U CamoorieHka ¢
yHciia Kak 0eCKOHEYHbIE HppalMOHAIBHBIX YHCET. UCIIOJIb30BaHUEM
JECATHYHBIE APOOU. N3o0paxarps neiicTBUTENbHBIE YUCIIA TOYKAMHU «O1eHouHOoro
KOOPAMHATHOUN NPSAMOH. JIUCTa
13 B3aumuo ogHO3HAYHOE 1 3anuckIBaTh, CPAaBHUBATH M YIIOPSI0YUBATH
COOTBETCTBHE MEXKTY NeHCTBUTEIHHBIE YNCIIA.
MHOKECTBOM JIeHICTBUTEIHHBIX BrimonHATh, codeTas yCTHBIE ¥ TMCEMEHHBIE
YHCECJI U MHOXXCECTBOM TOYECK HpI/IéMLI,
KOOPJMHATHOM MPSAMOU. apudmeTnyecKue NeHCTBUS C pallMOHATIBHBIMU
YHUCIIaMU; HAXOIUTh 3HAUCHHsI CTENIEHEH ¢
1.4 CpaBHeHUe JeiCTBUTEIBHBIX 1 LIEJIBIMU TOKA3aTeNISIMU U KOPHEMN; BBIUNACIATD
quce, apupMeTHICCKIe 3HAYEHHUS] YUCIIOBBIX BBIPAXKEHUI.
NEUCTBUS ¢ NeHCTBUTENbHBIMU [TosryunTh mpeacTaBIeHUE O 3HAYUMOCTH
YHCIIAMHU. JEHCTBUTEIBHBIX YHCET B MPAKTUIECKON
JESTeIbHOCTH YeJIOBEKa.
1.5 [pu6mKEHHOE 3HAUCHNE 2 AHaNHM3UPOBaTh U JACNaTh BEIBOJBI O TOYHOCTH

BEJIMYMHBI, TOYHOCTD
IpUOJIMKEHUSL.

HpI/I6J'II/I)KCHI/I$[ HeﬁCTBHTCHLHOFO quciia nmpu
PEIICHUM 3ada4.
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OprrHHTL JIENCTBUTEIIbHBIE Yquciia, BBIIIOJIHATH

1.6 OxpyrieHue yncen. 1 MIPUKUIKY PE3yJIbTaTa BEIYUCICHUH, OLIEHKY
3HAQYEHUH YUCJIOBBIX BBIPAKCHUM.
1.7 [Tpukunka 1 OLEHKa pe3ynbTaToB | 2 3HAaKOMHTBCS C UCTOPUEH Pa3BUTUS MaTEMAaTUKU
BBIYMCIICHUN
Hroro no pazaeny: 9
2.1 JIuneitnoe ypaBHeHue. 1 OcBauBath, 3alIOMUHATH U IPUMEHSITh VYerHbI onpoc https://resh.edu.ru/
rpaduuecKiue METOAbI IIpH pelieHur ypaBHeHul, | [TuceMeHHbIH
2.2 Perrenue ypaBHeHui, 1 HEPaBEHCTB U MX CHCTEM. KOHTPOJIb
CBOJSIIIUXCS K JINHEHHBIM. PacnioznaBath niensie 1 ApoOHbBIC YpaBHEHHUS. TectupoBanne
Pemats nuHeliHbIe U KBapaTHbIE ypaBHEHUS, KonTponbHas
2.3 KBanpatHoe ypaBHEHUE. 1 YpaBHEHUS, CBOJAIINECS K HUM, TPOCTEMIINE pabora
IpoOHO-palOHAIbHbIE YPaBHEHUSI. CamoorneHka ¢
2.4 Penienue ypaBHeHI/H“d, 1 IIpennarate BO3MOXKHbBIE CII0COOBI penieHus HCIIOJIF30BAHHUEM
CBOJIAIIMXCA K KBaJpaTHBIM. TCKCTOBBIX 3a1a4, O6Cy)KZ[aTI) UX 1 pelIaTb «OHGHO‘-IHOFO
TEKCTOBBIE 33/1a4H PA3HBIMHU CIIOCOOAMH. JIMCTa
25 BuKBapaTHbIE YPABHEHHUS. 2 3HAKOMUTBCA C UCTOPUEH Pa3BUTUSL MATEMATUKU
2.6 [Ipumeps! perieHus ypaBHEHUH 2
TpeTbel U 4ETBEPTOH CTENECHEN
pas3noXeHNeM Ha MHOXHTEIIH.
2.7 Pemrenue npoOHO-paliioHaIbHBIX | 3
YpaBHEHUH.
2.8 Pelienne TeKCTOBBIX 3a1a4 3
anredpandaecKiuM METOJIOM
Wroro mo pazneny: 14
3.1 JIuneliHOE ypaBHEHHUE C IBYMsI 2 OcBauBaTh U MPUMEHATH NPUEMBI PELLICHUS VYceTHsIl onpoc https://resh.edu.ru/
TIepEMEHHBIMH U €r0 TpaduK. CHCTEMBI ITucrMenHbIit
JIBYX JIMHEHHBIX YPABHEHUN C JBYMS KOHTPOJIb
3.2 CucremMa IByX JTIMHEHHBIX 2 NIEPEMEHHBIMH U CHCTEMBI JIBYX YPaBHEHHUH, B TectupoBanue
YpaBHEHUH ¢ AByMsI KOTOPBIX OJTHO ypaBHEHHE Kontponbnas
[IEPEMEHHBIMU U €€ pPELICHNUE. HE SIBJIIECTCS JIUHEHHBIM. pabora
3.3 Penrenue cucrem nByx 3 Hcnonb3oBaTh hyHKIMOHANBHO-TpaUUecKue CamoorieHka ¢
YpaBHEHH, OTHO U3 KOTOPBIX MIPEICTaBICHUS AJIs PELIEHNS U HCCIIET0BaHUS HCIOJIb30BaHMEM
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JINHEHOE, a Ipyroe — BTOpOH
CTETICHH.

ypaBHEHUH U
CHUCTEM.
AHanu3UpOBaTh TEKCTHI 33/1a4, pelIaTh UX

«O11€eHOYHOT 0
JIACTA»

3.4 I'paduueckast uHTEpIIpETALHS 3 anreOpanvdecKuM crocoOOM: IEpEXOTUTh OT
CHCTEMBI YPAaBHEHUH C JBYMS CJIOBECHOM (hOPMYJIMPOBKHU YCIOBHSA 3a4a4H K
[I€PEMEHHBIMH. anreOpanvecKor MOJEIH MyTEM COCTABICHUS
CHCTEMBbl YpaBHEHHI; pelaTh COCTaBICHHYIO
35 Pemrenue TekCTOBBIX 3aqa4 4 CHCTEMY YpaBHEHHI; HHTEPIIPETUPOBATh
anre0pandIecKuM CIIoCOO0M. pe3yibTart.
3HaKOMHTBCS C UCTOPUEH Pa3BUTHUSI MATEMAaTHKU
Wtoro no pasneny: 14
4.1 UrcnoBble HEPABEHCTBA U UX YuraTh, 3alIUCHIBATH, IOHUMATh, VYeTHBI# onpoc https://resh.edu.ru/
CBOICTBA. WHTEPIPETUPOBATh HEPABEHCTBA; UCHOJIB30BaTh | [IMChbMEHHBIM
CHUMBOJIMKY U TEPMHHOJIOTHIO. KOHTPOJIb
4.2 JluHeliHble HEPABEHCTBA C OJHOM BrimonusaTs npeoOpa3oBaHus HEPABEHCTB, TectupoBanue
MIEPEMEHHON U UX pELIEHUE. HCIOJB30BaTh ISl NPeoOpa30BaHusl CBOICTBA KountponbHas
YHCIIOBBIX HEPABEHCTB. pabora
4.3 CucTeMbl TMHEHHBIX HEPABEHCTB PacniozHaBath MHEIHBIC U KBaIpaTHBIE CamoorieHka ¢
C OJHOU NEpEMEHHON U UX HEPaBEHCTBA. HCIIONb30BaHUEM
pelieHue. PemaTe nuHeliHbIE HEPABEHCTBA, CUCTEMBbI «O11eHOYHOTO
JUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, JIMCTay
4.4 KBanpatHbie HepaBeHCTBA U UX BKJIIOYAIOLIMX KBaJIpaTHOE HEPABEHCTBO, U
peleHue. pemaTh ux; 00CyK1aTh NOTy4YEHHBIC PEILICHHS.
Nzobpaxats pelieHne HepaBeHCTBA U CUCTEMBI
45 I'paduaeckas MHTEpIPETALHs HEPaBEHCTB Ha YMCJIOBOW NPSMOM, 3aIUCHIBATh
HEPaBEHCTB U CUCTEM HEPABEHCTB pe€mI€HUE € IIOMOIIBIO CHMBOJIOB.
C IIBYMA IIEPEMEHHBIMU Pemats KBaJApaTHBIC HEPABCHCTBA, UCIIOJIb3Ys
rpaduuecKue MpecTaBIeHUs.
OcBauBaTh U NPUMEHATH HEPABEHCTBA IPU
peleHUH Pa3IMYHbIX 337124, B TOM YHCIIe
MPAKTUKO-OPUEHTUPOBAHHBIX
Uroro no pazneny: 16
5.1 KBanparnunas Qpynkmus, eé 2 Pacrio3naBaTh BHIIBI H3y9aeMbIX (DYHKIIHI; VYerHbli onpoc https://resh.edu.ru/
rpaduK U CBOWCTBA. WJUTIOCTPUPOBATH CXEMaTHIECKH, OOBSICHSITH IIncemenHsIi
pacmooXeHue Ha KOHTPOJIb
5.2 [Tapabona, KOOpAMHATHI 4 KOOPAWHATHO! TIOCKOCTH IpapuKoB QyHKIHIHA TectupoBanue
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BEPIINHBI 1apadoJIbl, 0Ch puma:y = kx,y = kx + b,y = k y=x3y= Kontponbnas
CUMMETPHH TapadOJIBI. x pabora
Vx,y = x| 5 CaMoolieHKa ¢
5.3 Crenennble pyHKIHU C 4 B 3aBHCHMOCTH OT SHAYCHIH KO3 bumenTos; UCIIOJIb30BaHUEM
HaTypaJbHBIMU ITOKA3aTeIsIMU 2 U OIHCHIBATE MX CBONCTEA. «O1eHo4HOoro
3, ux rpab KK H CBOHCTRA. PacnioznaBaTh KBaJpaTHUHYIO (QYHKIHIO 110 THCTAY
5.4 I'paduku pynkmmit: y = kx,y = | 6 (bopmyae.
Tk g [IpuBonuTH IpUMEPHI KBaAPATHUHBIX
kx +b,y = Y =Xy = 3aBHCHMOCTEH U3 PEAbHOM JKH3HU, (PU3UKH,
Vx,y = |x| TE€OMETPHH.
BrsBiaTE M1 000011aTH OCOOCHHOCTH Tpaduka
KBaJpaTHuHOM pyHkimu y = ax? + bx + c.
Ctpouth 1 U300paXkaTh CXeMaTH4ecKu rpaduKu
KBaJIpaTUUHBIX (QYHKUUH, 3aJaHHBIX (hopMyTamMu
Bumay = ax?,y =ax?>+q,y = a(x +p)%,y =
ax? + bx + c.
AHaM3UPOBATh U IPUMEHSTH CBOHCTBA
W3yYCHHBIX (QYHKIUH IJIs1 UX IOCTPOEHHS, B TOM
YHcIIe ¢ TOMOLIBIO
IU(pPOBBIX PECYpCOB
Wroro mo pazneny: 16
6.1 [TonsiTre unciaoBoi 1 OcBauBaTh U MPUMEHATH UHJICKCHBIE VYceTHsll onpoc https://resh.edu.ru/
MOCJIEe/I0BATENILHOCTH. 0003HaYCHUS], CTPOUTh peueBbie BhICKa3bIBaHus ¢ | [T1cEMeHHBIH
HCTOJIb30BaHHEM KOHTPOJIb
TEPMHUHOJIOTUH, CBA3aHHOH C HOHATHEM TectupoBanue
6.2 3ajlaHue 10CIIe0BaTEIbHOCTU 1 IIOCJIEJOBATEIBHOCTH. KountponbHas
PEKYPPEHTHON (OpMyIIOH 1 ARanu3upoBaTh GOpMyIly N-ro 4jieHa pabora
(opmyIoi n-ro uieHa. NOCIICAOBATECIbHOCTH WIIN PEKYPPEHTHYIO CamoornieHka ¢
(hopMyIy U BBIYHMCIISTD YJICHBI UCIIOJIb30BaHUEM
MOCJIEIOBATCILHOCTEH, 3aJaHHBIX STUMH «O1eH0YHOT0
hopmynammu. JIUCTAY
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6.3 Apudmernyeckas u 2 YcTaHaBIMBaTh 3aKOHOMEPHOCTh B IOCTPOCHUHN
reoMeTpruecKast IPOTPEeCCHH. MOCJIeIOBATEILHOCTH, €CITH BBIMUCAHBI TIEPBEIC
HECKOJIBKO €€
YIJICHOB.
PacrnioznaBath apupMeTHIECKYIO 1
TFEOMETPUUYECKYIO IPOTPECCHH TIPH Pa3HbIX
crnoco0ax 3aaHus.
Penrats 3aauu ¢ ucronb3oBanueM GopMyi n-ro
6.4 DopMyIBI N-TO YWICHA 2 qJIeHa apu(METHUECKON U TeOMETPHIECKON
apuMeTHIEeCKOi MpOrpeccuii, CyMMBI TIEPBBIX N YICHOB.
FEOMETPUYECKOH POrpeccui, N300paxarh 4IeHBI MOCIEI0BATENIEHOCTH
CYMMBI TIEPBBIX N YJICHOB. TOYKAMH Ha KOOPJAWHATHOW TITOCKOCTH.
PaccmatpuBath npuMepsl IPOLECCOB U SIBICHUI
U3 peaibHOM )KU3HU, WITIOCTPUPYIOLLKE
H3MEHEHHUE B apuMeTHYECKON Mporpeccuu, B
reOMETPHUYECKOHN MPOrpecCcru; N300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH I'papUUECKH.
6.5 U3o6paxenne HJICHOB 2 Perats 3a1auu, CB3aHHBIE C YUCIOBBIMU
aPH@MeTH‘IeCKOVH u 5 [IOCJIEI0BATEIBLHOCTAMM, B TOM YHCIIE 3aa4U U3
reOMETPHUYECKOM Mporpeccuit DPeabHOM KU3HA
TOYKaMH Ha KOOPJAMHATHOH C UCIIOJIB30BaHNEM IH(PPOBBIX TEXHOIOTHN
IIOCKOCTH. (971eKTPOHHBIX TabJHIIL, rpaGUIECKOro
KaJIbKyJIATOpa U T.I1.).
Pemrate 3a/1aun Ha CIIOYKHBIE TPOICHTHI, B TOM
YucyIe 33]a49H U3 PeaTbHOW MPAKTHKH (C
HCTOJIb30BaHUEM KAJTbKYISATOPA).
3HAKOMUTKCS ¢ UCTOPUECH Pa3BUTHS MaTEMaTHKU
6.6 JIMHENHBIA U DKCIIOHEHIMAIBHEIN | 1
pocr.
6.7 CJ10)XHBIE TIPOIICHTBHI. 6
Wroro mo pasnmeny: 15

7.1

Yuciia 1 BEIYUCIICHUS (3aHI/ICI>,
CpaBHCHUC, HeﬁCTBHH C

OHCpI/IpOBaTL IIOHATHAMMA . MHOXKCCTBO,
MMOAMHOXXCCTBO, OIICPpALIMH HAJ MHOKCCTBAMU

YcTHBIH onpoc
ITnceMeHHBIN

https://resh.edu.ru/
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IEHCTBUTEIBHBIMU YHCIIAMHU,
YHCIIOBAs MPsIMast; TIPOIICHTHI,
OTHOILICHHUS, TPOTIOPIINHY;
OKpYTJICHUE, IPUOIIKCHUE,
OLICHKA; PEIICHUE TEKCTOBBIX
3a7a4 apUPMETHIECKUM
crocooom)

HCIOJb30BaTh rpauuecKoe NpeICTaBICHUE
MHOXECTB JAJIsl OIIMCAHUS PEATBbHBIX MIPOLIECCOB U
SIBIIGHUH, TIPU PEIIEHUH 33124 U3 IPYTUX
y4eOHBIX IPEIMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTUIO 1 OCHOBHBIE
JeHCTBYSL, CBA3aHHBIE C YNCIAMU: HATYpaJIbHOE
YHCIIO,

IIPOCTOE U COCTABHOE YMCIIA, NEIUMOCTb
HaTypaJlbHBIX YUCET, IPU3HAKHU IEIUMOCTH,
L[€JI0€ YHCI0, MOAYb

4ucIa, OOBIKHOBEHHAS U AECATUYHAS JPOOH,
CTaHJAPTHBIA BHUJ YMCIIa, apu(HhMETHICCKUN
KBaJPATHBII KOPEHb.

BreinonHATh A€HCTBUS, CPABHUBATH U
YIOPAOOYMBATE YUCIA, IPEACTABIATH YUCIIA Ha
KOOPJAHMHATHOH IPSIMOH,

OKPYTJISITh YMCIIA; BBITOIHATD MPUKUAKY U
OLICHKY PEe3yJIbTaTa BBIYUCICHUI.

Pemate TexkcToBbIE 33024 apU(PMETUIECKUM
CIOCOOOM.

Pemats npakTHdeckue 3a1auu, coiepKaliie
MPOLICHTHI, 10, YaCTH, BBIPAXKAIOLIIE
3aBHCHUMOCTH: CKOPOCTh — BpPEMs —
paccTosiHue, 1IeHa — KOJHMYECTBO — CTOMMOCT,
00BEM paboThl — BpeMs —
MIPOU3BOIUTEIBHOCTD TPYJA.

Pazoupath peanbHble )KHU3HEHHbBIE CUTYAIHH,
(hopMynHpOBaTh UX Ha A3bIKE MaTEMaTHKH,
HaXOJIUTh PELICHUE,

MIPUMEHA MaTEMaTHYECKHUI armapar,
HMHTEPIIPETHPOBATH PE3YIHTAT

KOHTPOITb
TectupoBanue

7.2

AunreOpanyeckue BEIPaKSHUS
(mpeobpazoBanue
anredpanvecKkux BBIPaKEHHI,
JOTMYCTUMBIC 3HAYCHUS)

OnepupoBaTh NOHATUSMU: CTEIIEHB C IIEIBIM
roKasaresieM, apu(hMETHIESCKAN KBapaTHBIN
KOpEeHb, MHOTOWICH, aJrebpandeckas 1poob,
TOKAECTBO.

BEITIOTHATS OCHOBHEIE JISHCTBHS: BBITIOTHSTH

YcTHbIH onpoc
ITucemennsIf
KOHTPOJITb
TectupoBanue
CamoolieHKa ¢

https://resh.edu.ru/
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pacuérnl

o Gopmynam, TpeoOpa3oBBIBATH IIEIBIE,
JPOOHO-PAIIMOHATBHBIC BRIPAKCHUS H
BBIPQYKCHHUSI C KOPHSMH, PEAI30BHIBATh
pasnoKeHre MHOTOYIeHa HA MHOYKHTEIH,

B TOM YHCJIIE C UCIIOJIb30BaHHEM (DOpMYII
Pa3HOCTH KBaJIpaToOB U KBaJipaTa CyMMbI U
Pa3HOCTH; HAXOAWTD AOMyCTUMBIEC 3HAUCHHS
MIEPEMEHHBIX IS IPOOHO-PAIMOHATIEHBIX
BBIPQKCHU, KOPHEH.

MonenupoBath ¢ IOMOIIEI0 (HOPMYIT peaTbHbIe
MIPOIIECCHI U SIBICHUS

HCIOJIb30BAaHUEM
«O1€eHOYHOT 0
JIUCTa

7.3 ®yHKuMU (MOCTpOEHHUE, CBOWCTBA
W3yUYCHHBIX (PYHKIIUIA;
rpaduyecKoe penieHme
YPaBHEHUH U UX CHCTEM)

OnepupoBath MOHATUSAMHE: (DYHKIHUS, TpaduK
¢GyHKUIMY, HYIH QYHKIHUHU, TPOMEKYTKH
3HaKOMOCTOSHCTBA,

MPOMEXYTKH BO3pacTaHHsl, yObIBaHHS,
HanOoJbIIIee U HaUMEHbIIee 3HAYCHUsI (DYHKIIHH.
AHanM3upoBaTh, CPaBHUBATh, 00CYXIAaTh
CBO¥cTBa (DYHKIHI, CTPOUTH UX TpauK.
OnepupoBaTh MOHIATUSMHE: TIPAMAs
MPONOPIIMOHANBEHOCTE, 0OpaTHas
MPONOPIMOHAIBHOCTE, TMHEHHAS

¢dbyHKIUMS, KBagpaTuaHas QyHKIus, napadosia,
runepbona.

Hcnonb30BaTh rpaduKy IS OTIpeeNIeHUs
CBOICTB, POLIECCOB U 3aBUCHUMOCTEH, ISt
pelieHus 3a1a4 u3 Jpyrux y4eOHbIX IPeAMETOB U
pearbHOH KU3HH;, MOJISIIMPOBATH C IIOMOIILIO
rpaduKOB peasbHbIe POLECCHI U SBICHHUSI.
Bripaxkats GpopMynamu 3aBUCIMOCTH MEXTY
BEJMYMHAMU

VYeTHBI onpoc
ITucemeHHBIN
KOHTPOJIb
TectupoBanue
KonTponbHas
pabota
CamoorieHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOT0
JIACTAaY

https://resh.edu.ru/

Uroro no pazneny:

18

OO11ee KOJMYECTBO YACOB 110 MPOrpamMme
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V. Pa6ouasi nporpamma yuyeoHnoro kypca «I"'eomerpusi» 7-9
KJIACChI

1. Iesn u3yyenus: yaedHoro kypca '"I'eomerpus'

«MareMaTHKy yXe 3aTeM Y4YUTb HaJ0, YTO OHA YM B OPSAJOK IIPUBOJUTY, — MHCAT
BEJIMKUM pycckuil yueHbli Muxaun BacuibeBud JIoMmoHOCOB. M1 B 3TOM COCTOUT OJ1HA U3 ABYX
1enei 00y4eHus reOMeTPUH KaKk COCTaBHOM YacTH MaTeMaTUKU B LIKOJIE. DTOW LEeH
COOTBETCTBYET JIOKa3aTelIbHas JIMHUS NpernogaBanus reometpun. Crienys nMpeacTaBIeHHON
paboueii mporpamme, HauMHAas! ¢ CEILMOTO KJIacca Ha YPOKaX F€OMETPHH OOYUYaIOMIMNACs YIUTCS
IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKACHUSI, CTPOUTH JIOTUUECKUE YMO3AKIIIOUEHUS, 10Ka3bIBATh
VCTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTP MPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKIAEHUS «OT
MIPOTUBHOT0Y», OTINYATH CBOICTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIC YTBEPKIACHUS.
VY4eHuk, OBIaI€BIINN UCKYCCTBOM PACCYKJ1aTh, OyJI€T IPUMEHATh €r0 U B OKpYKaroIen
ku3HU. Kak nucan reomerp u neparor Mrops @enoposud lapeiruy, «iroapsmu,
MOHUMAIOILIMMHU, YTO TAKOE JOKA3aTeJIbCTBO, TPYJAHO U J1a’K€ HEBO3MOKHO MaHUITYJIMPOBaTh». 1
B 3TOM COCTOMUT BaXKHOE BOCIIMTATEJIbHOE 3HAUCHUE U3YyUEHUSI TEOMETPUH, TPUCYIIEE UMEHHO
OTEYECTBEHHON MaTeMAaTUYECKOM LIKoJIe. BMecTe ¢ TeM aBTOPBI IPOrpaMMBbI IPEIOCTEPErat0T
YUUTENS OT U3JIHILHETo (opMann3Ma, 0COOEHHO B OTHOIIEHUH HayaJl U OCHOBAHUN T€OMETPHUH.
®pannysckuii MatemaTtuk JKaH /[pejoHHE 110 ’TOMY MOBOAY BbICKa3aics Tak: «4YTo kacaercs
JIeTUKaTHOM MPOoOIeMbl BBEICHHSI «aKCHOM», TO MHE Ka)XETCsl, YTO Ha MEPBBIX MOpax HYKHO
B0OOI1Ie N30€eraTh MPOU3HOCUTH CaMo 3TO ci10BO. C Ipyroil e CTOPOHBI, HE CIIEYET YIIYCKaTh
HU OJTHOM BO3MOXKHOCTH J1aBaTh MIPUMEPHI JJOTUYECKUX 3aKJIIOUEHUH, KOTOpbIE Ky1a B O0bIleH
MeEpe, YEM NJES] AKCUOM, SIBIISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JIBUTATEISIMU

MATEMATHYCCKOI'O MBIIIJICHUS.

Bropoii nenbro n3y4eHuss FeOMETPUU SBIIETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPU
PELICHUHN KaK MaTEMaTHYECKUX, TAK U IPAKTUYECKUX 3a]1a4, BCTPEYAIOIINXCS B PEAIbHOU
KU3HU. OKOHYUBIINI KypC T€OMETPUH IIKOJIbHUK JOKEH OBITH B COCTOSIHUM OIPENEIUTh
reOMEeTPUUECKYI0 (PUrypy, OMUCATh CIIOBAaMU JaHHBIM YepTEX WM PUCYHOK, HAUTH IJIOIIAIh
3eMeJIbHOT0 Y4acTKa, pacCUYMTaTh HEOOXOIUMYIO JJTMHY ONTOBOJIOKOHHOTO Kalels Win
TpeOyeMmble pa3Mepbl rapaka Jjisi aBTOMOOMII. DTOMY COOTBETCTBYET BTOPasi, BEIUNCIUTEIbHAS
JIMHUS B U3yYEHUN F€OMETPHUH B IIKOJE. J[aHHAs MpakTU4ecKas JIMHUSA SBIISETCA HE MEHEe
BakHOM, ueM nepBasi. Emé [lnaTon npennuceiBai, 4to0s! «rpaxaane [IpekpacHoro ropoaa Hu B
KOEM CIIy4ae He OCTaBJIsUIM T€OMETPUIO, BEIb HEMAIOBAXKHO JaXke M0O0YHOE e€ MPUMEHEHUEe —

B BOCHHOM JICJIC 1a, BIPOYCM, U BO BCCX HAYKaX — IJId JIY4YIICTO UX YCBOCHUSA: MbI BEIb 3HACM,
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Kakasi 0eCKOHEYHas pa3HUIla CYIIECTBYET MEKY YEIOBEKOM IPUYACTHBIM K T€OMETPUH U
HENPUYACTHBIMY. JJII 3TOT0 YUUTENI0 PEKOMEHIYETCs OI0MPATh 33a/[a4H MPAKTUIECKOTO
XapakTepa I pacCMaTpUBACMbIX TEM, YUUTH IIGTCI;'I CTPOUTH MATCMATUUYCCKHUEC MOICIIN
pealIbHBIX KU3HEHHBIX CUTYAIlHU, IPOBOAUTH BHIYUCICHUS U OLIEHUBATH a/IEKBAaTHOCTh
MOJIy4eHHOTO pe3ynbrara. Kpaiine BaKHO MOAYEPKUBATE CBSA3H FEOMETPHUH C APYTUMU
npeamMeTaM, MOTUBHUPOBATDH UCIIOJIB30BATh OIPCACIICHUA I'COMCTPUICCKUX (1)I/II‘yp u HOHHTHﬁ,
JIEMOHCTPUPOBATh MPUMEHEHHE TIOJTYIEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBA3M Hamboiee
ApKO BUAHBI B TeMax «BekTopel», «Tpuronomerpruyeckue COOTHOUICHUS», «MeTo1 KOOpIuHAT
u «Teopema ITucdaropay.

B 3akmrouenue conui€éMcst Ha BEIMKOro MaTeMatnka u actponoMa Moranna Kemuiepa,
4TOOBI GHIé pa3 NOAYCPKHYTh U MCTAITPEAMCTHOC, 1 BOCIIUTATCIIbHOC 3HAYCHUC T'COMCTPHU U
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter

causas est, cur homo sit imago Dei”1.
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2. MecT0 y4e0HOro Kypca B y4eOHOM IJIaHe
Cornacno yueOHOMY TU1aHy B 7—9 Kitaccax u3y4aercs yueOHslid Kype «I'eomerpusi»,
KOTOPBI BKJIIOYAET CIIEYIOIINE OCHOBHBIE Pa3eiibl coaepkanus: «I'eoMmeTpuueckue GUrypsl u
MIX CBOWCTBa», «/3MepeHne reoMeTpHYECKIX BEITUINHY, a TaKKe «/leKapTOBbI KOOPMHATHI HA
IUIOCKOCTH», «BekTopsl», «/IBmkenus miockocti» u «[Ipeodpa3zoBanus moaoous».

Ha u3yuenue yuebnoro kypca «I'eoMeTpus»» OTBOAUTCS:

v' B 7 kyacce 2 y4eOHBIX Yaca B HEJIEITIO, BCero 68 yueGHbIX 9acoB;

v’ B 8 kiacce 2 yueGHBIX Yaca B HEJIeII0, BCero 68 yueGHBIX 4acos;

v B9 iacce 2 y4eOHbBIX Yaca B HEJENIO, BCEro 68 yueOHbIX Yaca.
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3. Conep:xxanue yueoHnoro kypca "I'eomerpus' 7 — 9 kiaccbl

7 Kaacc

HauanbsHble noHATUS reoMeTpun. Touka, npsMasi, OTPE30K, Jyd. Yrou. Bunsl yrios.
BeprukanbHbele U cMexHbIE YIIIbL. buccekTpuca yria. Jlomanasi, MHOroyrojasHuk. [lapamnensHocTs u

MEPIEHINKYISIPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOWMCTBA OCeBOM cUMMeTpUH. [IpuMepsl cuMMeTpuu B

OKpPY’KaroIllleM MUpE.
OCHOBHbI€ TOCTPOEHHUS C TIOMOIIBIO ITUPKYIISI U TUHEHKU.

Tpeyroneauk. BeicoTa, MeanaHa, OUcceKTpuca, X CBOWCTBA. PaBHOOEIpEHHEBIH 1

PaBHOCTOPOHHUI TPEYroJbHUKHU. HepaBeHCTBO TpeyrolbHUKA.
CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TPEYrojbHuKa. I[pu3HaKy paBeHCTBa TPEYTrOJIbHUKOB.

CBoiicTBa 1 MPU3HAKY MapalIeNbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojabHUKa. BHelHue yrisl

TPEYrOJIbHUKA.

[IpssmoyronpHBINA TpeyronbHUK. CBONCTBO MeAHaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHOMN K TMIIOTEHY3€. [[pr3HaKky paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsMOYTroIbHBII

TPEeYToJbHHUK ¢ yrioM B 30°.

HepaBeHCTBa B r€OMCTPUHN: HEPABCHCTBO TPCYTrOJIbHUKA, HCPABCHCTBO O AJIMHE HOMaHOﬁ,

Teopema o 0oJIbIIeM yriie u OoNblIel CTOPOHE TpeyroibHUKa. [leprneHauKysp 1 HaKJIOHHAS.

I'eomerpuyeckoe mMecto Touek. buccekTpuca yrina u cepeAMHHBIN NEPIEHANKYIISP K OTPE3KY Kak

TCOMCTPHUICCKHUE MECTa TOYCK.

OKpy>XHOCTB U KpPYT, XOpJia U TMaMeTp, UX cBoiicTBa. B3anMHoe pacnonokeHne OKpy>KHOCTH U
npsimol. KacarensHast n cexymas k okpykHOcTH. OKpy>KHOCTb, BIUCaHHas B yroJ. Brnimcannas u

OIIMCaHHas OKPY)KHOCTI/I TpeerJ'H:HI/IKa.
8 knacc

YetpipéxyronbHuku. [lapamienorpamm, ero npu3Haky U CBOMCTBA. YacTHbIE Ciiydan
napauieIorpaMMoB (TIPSIMOYTOIEHUK, POMO, KBaApaT), UX MPU3HAKK U CBOMCTBa. Tpanenus,
paBHOOOKas Tpareius, e€ CBOMCTBa U NMpu3Haku. [IpsMoyronbHas Tpamneuus.

Meton ynsoenust Meauansl. Llentpansnas cummerpus. Teopema Daneca u TeopeMa o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.
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[TogoGue TpeyroabHUKOB, KO3 duireHT moaoous. [IpuzHaku mogo0us TPEyroJbHUKOB.
[TpumeHeHne NOA00HS IIPU PELICHUN PAKTUIYECKUX 3a/1a4.

CoiicTa 1uiomaael reomerpudeckux puryp. Gopmysibl s 10U TPEYTOIbHUKA,
napajuieniorpamma, pom6Oa u tpanenuu. OTHOIIEHUE IUIOMAACH MOA00HBIX QUTYD.

Brrancnenue nnomaﬂeﬁ TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJIeT4aTon 6yMare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn mpaKTHIECKUX
3ajad.

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yria NpsMOYroJbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yriioB B 30°, 45° u 60°.

BrnucanHble M IEHTPAJIBHBIE YIUIBI, YTOJI MEXAY KaCaTeJIbHOW U XOPJIOU. YTIIbI MEXIY
XOpJaMH U CEKyIIMMU. BrincaHHble U ONKMCaHHBIE YETHIPEXYTOJbHUKH. B3anmHoe
pacrioyio’)keHue IByX okpyxHoctel. Kacanue okpyxHocTei. OOuime kacaTelbHbIe K ABYM
OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

DopMyIIbI IPUBEICHUS.

Pemenue TPEYTrOJIbHUKOB. TeopeMa KOCHUHYCOB U TCOpEMaAa CUHYCOB. Pemienue

MPAKTUYCCKUX 3aaa4 C UCITOJIB30BaHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.
[IpeobpazoBanue moaobus. [1ogobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o npousBeeHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEJCHUN OTPE3KOB CEKYIUX,

Teopema O KBaJpaTe KacaTelbHOM.

BexTtop, 1iuHa (Mo1yJib) BEKTOpPA, COHAIIPABJICHHbIE BEKTOPHI, TPOTUBOIIOIOKHO
HallpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUH HAJl
BEKTOpaMHU. Pa3nojkeHne BeKTopa 1o JByM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTs! BEKTOpa.

CKaJ'ISIpHOC MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC JI HAXOXKIACHUS JJIMH U YIJIOB.

I[eKapTOBLI KOOpAWHATHBI Ha IIJNIOCKOCTH. ypaBHCHI/IH HpHMOﬁ H OKPYXHOCTHU B

KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

HpaBI/IHBHBIe MHOTI'OYT'OJIbHHUKH. I[J'II/IHE[ OKPYKHOCTH. FpanyCHaﬂ " paguaHHasa MEpa

yTJ1a, BBIYUCIEHUE JUIMH 1yT OKpyXHOCTel. [1momane kpyra, ceKkTopa, CEerMeHTa.

JIBU>KEeHHUSI MIJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp (3y1eMeHTapHbIe

npeacrasienus). [Tapamiensubiit neperoc. [ToBopoT.
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4. IlianupyeMble NpeAMeTHBIE pe3y/IbTaThbl 0CBOEHHS padoueil
nporpammbl Kypca «['eomerpusi» 7—9 kiacc

7 Kaacc

OcBoenne yuebHOTO Kypca «l 'eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIeTo 00pa3oBaHUs JOKHO

o0ecreunBaTh JOCTMIKCHUEC CIICAYIOMINX MPEAMETHBIX 06pa30BaTeJ'ILHBIX PE3YIBTATOB!:

v' Pacrio3HaBaTh H3yYCHHbBIEC TEOMETPHUIECKUE (UTYPBI, ONPEIEIIATh X B3aHMHOE PACIIONIOKEHHUE,
n300paXxaTh TeOMETPUUECKUE (PUIYPbI; BBIIOIHATH YEPTEKH 110 YCIOBUIO 3a1a4u. M3MepsTh
JIMHEWHBIE U YTJIOBBIE BETMYUHEL. PemraTe 3aa4n Ha BEIYACICHUE JJINH OTPE3KOB U BEITMUNH
YTIIOB.

v’ Jlenath rpy0yI0 OIIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYNH IIPEAMETOB B PEabHOM KU3HH,
pasMepoB NPUPOAHBIX 00BEKTOB. PasnuuaTs pa3Mepsl 3THX OOBEKTOB MO MOPSIIKY BEIHYHHEI.

v CTpoHTb YepTEekKH K TEOMETPUUCCKHIM 33/1a4aM.

v ITonw30BaThCs IMpUu3HaKaMu paBC€HCTBA TPCYTrOJIbHUKOB, UCII0JIB30BATh IIPU3HAKU U CBOMCTBa
paBHOOEPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a7ad.

v' TIpOBOIHTH JIOTHYECKUE PACCYKIECHUS C UCTIONIB30BAHUEM F€OMETPHUECKUX TEOPEM.

v ITonw30BaThCs IMpUu3HaKaMy paBC€HCTBA MPAMOYTOJIbHBIX TPCYT'OJIbHUKOB, CBOMCTBOM MCIHAaHBbI,
IIPOBENEHHOMN K TMIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOIbHUKA, B PEILIEHUN T€OMETPUYECKUX
3ajad4.

v OnpenensTh napaieibHOCTh MPSAMBIX ¢ TIOMOIIBIO YIIIOB, KOTOPbIE 00pa3yeT C HUMH CEKYIIas.
OnpenensTs NapaieTIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM
IPSIMOM 10 TOYEK APYTrOW MPSIMOM.

v’ Pemiarh 3a1aun Ha KJI€TYaTON Oymare.

v' TIpoBOIHTH BHIYKCIICHHS M HAXOMTh YUCIIOBBIC M OYKBCHHbIC 3HAYCHUS YIJIOB B
TEOMETPHUUYECKUX 33]]a4ax C UCIOIb30BaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIEHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPHU MEPECEUECHUH ABYX MapalyIeNbHBIX IPSMBIX CEKYLICH.
PemaTs npakTHyeckre 3a1a4u Ha HAX0XKIEHUE YTIIOB.

v BnaJieth HOHATHEM I'€OMETPUYECKOrO MECTa TOYEK. YMETh OIPEIEIISTh OUCCEKTPHCY yriia 1
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK.

v ®opMyIUPOBAThH ONPEIEIIEHHS] OKPYKHOCTH U KPYyra, XOp/Ibl ¥ IHaMeTpa OKPYKHOCTH,
M0JIb30BAThCS MX CBOWCTBAMH. Y METh IPUMEHSTH 3TH CBOICTBA MIPU PEILICHUH 3a/1a4.

v' BuajieTh NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Monp3oBaThest PakTaMu O TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTOJLHUKA [TEPECEKAOTCS B OJHOM
TOYKE, U O TOM, YTO CCPCAUHHBIC NEPIICHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B
OJTHOM TOUYKE.

v' Brajerh NOHATHEM KacaTeIbHOM K OKPYKHOCTH, TI0JIb30BATHCS TEOPEMOU O

MIEPIIEHANKYIISIPHOCTH KacaTeIbHOM U paguyca, Mpo BeAEHHOTO K TOUKE KaCaHWsL.
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v

ITop30BaThCS MPOCTEUIITIMH TE€OMETPUIECKIMH HEPABEHCTBA MU, TIOHUMATh MX MPAKTUIECKHUHA

CMBICIJI.

‘/ HpOBOI{I/ITB OCHOBHBIC I'€COMETPHUUCCKUE MTOCTPOCHUA C ITIOMOIIBIO TUPKYJIA U JIMHEHKU.

8 knacc

OcBoenue yueOHoro Kypca «I'eomerpus» Ha ypoBHE § Kilacca JIOJDKHO 00ecIieunBaTh

JOCTHIXKCHUE CIICAYIOIINX MPEAMETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB:

v

PacriozHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10J1b30BATHCS UX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3a/au.

[TpuMeHATH CBOMCTBA TOUKH ME€pECEUECHUsI MeIMaH TPEYTroJIbHUKA (LIEHTpa Macc) B
pEeLIeHUH 3ajay.

Brnaners nonsituem cpenHeil IMHUM TPEyrojibHUKA U TPAaNelUy, IPUMEHSITh UX CBOHCTBA
IPU PELICHUH TeOMETPUYECKHX 3ajay.

ITonp3oBaTbcs Teopemoit Daneca U TEOPEMOM O IPOMOPLUHUOHAIBHBIX OTPE3KaX,
IPUMEHSTh UX JUISl pELICHMS] IPAaKTUYECKUX 3a]1a4.

[TpuMeHsTh PU3HAKU 10J100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.
[Tonw3oBatbest Teopemoii [Tudaropa mist permeHusi reOMETPUIECKUX U MTPAKTHYECKIX
3ajay.

CrpouTh MaTEMaTUUYECKYIO MOJIEb B IIPAKTUYECKUX 3a/la4aX, CAMOCTOSITENIBHO JIe1aTh
4epTEXK U HA XOUTh COOTBETCTBYIOIINE ITTUHBI.

Brnaners noHsATHAMU CHHYCaA, KOCHHYCA M TAaHT'€HCA OCTPOIO yIJla IPSMOYIOJIbHOTO
TpPEeYrojbHUKA.

[Tonb30BaThCsA ITUMH MOHATHUS MU JUISl pELIEHHS] TPAKTUYECKUX 3a]1a4.

Boruncnsate (paznudyHbIMU cioco0aMu) III0IAb TPEYTroJbHUKA U TUIOMIA N
MHOTOYTOJIbHBIX QUTYp (IOJIB3YSACH, IJIe HEOOXO0AUMO, KAIbKYJISITOPOM).

[TpyMeHSTh MOJydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Bnaners MOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXIy XopJIamMH (CEeKYIIMMHU) U yIiie MeXy KacaTeJIbHOU U
XOpAO¥ IIPU PEIIEHNUU T€OMETPUYECKUX 3a/1ad.

Brnaners NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OITMCAHHOIO
YEeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpyMeHsTH MoTydeHHbIE 3HAaHUSI Ha TPAKTHUKE — CTPOUTh MATEMaTHYECKHE MOAEIH s
3a]a4 peasibHOM JKU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUSI C TPUMEHEHUEM
no100Ust U TPUTOHOMETPUH (TIOIB3YSICh, I'/Ie HEOOX0IUMO, KAJIbKYISTOPOM).

9 knacc

OcBoenue yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE 9 Kilacca JOIKHO 00eCTIeYrBaTh

AOCTHUIKCHUC CIICAYIOIIHX MPEAMCTHBIX 06pa3OBaTCJ'ILHLIX PE3YyJIbTATOB:

v

3HaTb TPUTOHOMCTPUYCCKUC q)YHKI_II/II/I OCTPBIX YI'JIOB, HAXOJUTH C UX ITOMOLIBIO

pa3IMYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX
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TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO0 KabKYJISTOPA) AJTUHBI U YTIIbI AJIS
HETaOJUYHbBIX 3HAUEHUH.

[Tonp3oBatbest opMynaMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TO/IE€CTBOM JIJIS1 HAXOKJAEHUSI COOTHOUIEHUI MEXI1Yy TPUTOHOMETPUUECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOKEHHS Pa3JIMYHbIX 3JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATH UX IPU PELICHUH
F€OMETPUUYECKHX 3a/au.

Brnazners nonstusiMu npeoOpa3oBaHusl MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
oTI00HBIX uryp.

[Tonp30BaThCst CBOMCTBAMH MOIOOMS POU3BOIBHBIX (DPUTYP, YMETh BEIYUCIISATH IJIHHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. [lpuMeHaTs cBoiicTBa mogo0usl B IPaKTHUECKUX
3a/1ayax.

YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKPY’KAIOIIEM MUpE.

[Tonb30BaThCs TEOpEMaMU O IPOU3BEIEHUN OTPE3KOB XOP/I, O IPOU3BEAECHUN OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOPaMH, MOHUMATh UX T€OMETPUYECKHUM U (PU3HUECKUN CMBICI,
IPUMEHSTh UX B PELICHUN T€OMETPUUYECKUX U (PU3HUECKUX 3ajau.

[TpuMeHsTh cKasipHOE IPOU3BEIEHNE BEKTOPOB JJIsl HAXO0XK/IECHUS JJIMH U YIJIOB.
ITonp30BaThCA METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHNUN
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnagets noHATUSAMU NPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JJTUHBI TyTH
OKPY’KHOCTH M paJiMaHHON MEpHI yIiia, yMETh BBIUYUCIIATH IIJIOLIA/1b Kpyra U ero yacTeil.
[TpyMEHATH MOIy4EHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

HaxonuTh ocu (Min IEHTPbI) CAMMETPHUH (DUTYP, TPUMEHSTDH ABMIKEHUS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpyMeHsTh MoydeHHbIe 3HaHHSI Ha TPAKTHUKE — CTPOUTh MaTeMaTHYECKHE MOAETH st
3a]a4 peasibHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS C IPUMEHEHUEM
000U U TPUTOHOMETPUUECKUX (PYHKIUH (I0IB3YACh, Ie HE00X0AUMO,

KaJIbKYJISATOPOM).
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5. TemaTnueckoe NJIaHMpoBaHue yueOHOro kypca «I'eomerpus» 7 — 9 Kiaccol

7 Knacc
KonuuectBo
4acoB
o g Buael, gopmsl DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM - § = § = Buabl gesiTeJIbHOCTH KOHTPOJIs (uudposbie)
n/n nporpaMmbl 5 58 = 5 o0pa3oBaTebHbIE
&R 2'g g ‘S pecypcel
= = < =~
: |2
11 [IpocTeiimme reomeTpraecKue 2 DopMynHpOBaTH OCHOBHEIE TTOHITHS U VYeTHsli onpoc https://resh.edu.ru/
00BEKTHI TOUKH MPSIMBIE, JIyYd U oTIpeIeNIeHUs. [MuceMeHHbBIH
YIJIBI, MHOTOYTOJIBHHUK, JIOMaHasl. PacrniozHaBath u3y4yeHHbIC KOHTPOJIb
reoMeTpuueckue Gpurypsl, onpenensaTe ux | TecTupoBaHHe
1.2 CMeXHbIE ¥ BEPTUKAJIbHBIC YTIIBL. | 3 B3aMMHOE€ Pacroj0KEeHHE, BBITOIHATh Kontponbshas
YepTEXK MO YCIOBUIO 33/1a4H. pabora
[TpoBOIUTE MpOCTEHIIIIE TTOCTPOCHUS C CamoorieHka ¢
MOMOIIIBIO IIUPKYJIS U TMHEHKH. UCIIOJIb30BaHUEM
N3mepsTh IMHENHHBIE U YTIIOBBIE «O1eHo4HOTO
- BEJIMYUHBI TEOMETPHUYECKUX H JHCTa»
13 Pabota ¢ mpocreiimmmu 3 MPAKTHUECKHX 0GHEKTOB.
epTexKAMHU. OnpeensarTh «Ha I1a3» pa3sMephl
peanbHBIX 00BbEKTOB, IPOBOJAUTE IPyOyIO
— OLICHKY HX Pa3MepOB.
1.4 W3mMepenne TMHEWHBIX U YTIOBBIX | 2 Pemw aT}; 3 aﬂre)um Hg BBIYHCIIEHHE JUIHH
BEJINYHH, BEIYMCIICHUE OTPE3KOB OTPEAKOB ¥ BEIHUHH YTIIOB.
H yTIIOB. Pemrats 3amaun Ha B3auMHOE
pacIoioKeHne reOMETPUUECKUX PUTYD.
[TpoBOAKTE KIaCCUPHKAIIUIO YTIIOB,
BBIYUCIISITH JJUHEHHBIE U YTTIOBBIE
BEJIMYHMHBL, TPOBOAUTH HEOOXOIUMBIE
JIOKa3aTeNIbHbIE PACCYKICHUSI.
15 [lepumerp u iomanp Guryp, 4 1
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COCTaBJICHHBIX H3

3HAKOMHUTHCS C UCTOPHUEH pa3BUTHUS

IPSIMOYTOJIbHHKOB. TeOMETPUH
Uroro no pasneny: 14
2.1 [TonsiTue o paBHBIX 1 Pacno3naBaTh napbl paBHBIX YcTHBIM ompoc https://resh.edu.ru/
TPEYTOJIbHUKAX U IePBUYHBIC TPEYTrOJIbHUKOB Ha [TuceMeHHbIH
IPE/ICTABICHHS O PaBHBIX TOTOBBIX YepTekax (C yKa3aHHEM KOHTPOJIb
(KOHTpYSHTHBIX) (PUTYpax. MPU3HAKOB). TectupoBanue
BeiBoauTh crencTBusl (paBEHCTB Konrtponbnas
2.2 Tpu mpu3HaKa paBeHCTBA 4 COOTBETCTBYIOIINX AIIEMEHTOB) U3 pabota
TPEYTOJIbHUKOB. PaBEHCTB TPEYTOJILHUKOB. CamoolieHKa ¢
DopMyITUpOBATh OINPECTIeHNUS: WCTIOJIb30BaHHEM
2.3 [Tpu3Haku paBeHCTBa 3 OCTPOYT'OJIBHOTO, TYIIOYT'OJIBHOTO, «O1eHOYHOT 0
HPSAMOYTOJILHBIX TPEYTOJIBHUKOB. IPSIMOYTOJIFHOTO, PAaBHOOEIPEHHOTO, JHCTa»
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
2.4 CBOUCTBO MEIUAHbI 2 6I/ICCCKTpI/ICBI, BBICOTBI, MCOHAHBI
MPSIMOYTOJILHOTO TPEYTOIBHUKA. TPEYTroJIbHUKA; CEPENNHHOIO
NEePIEHIUKYISpa OTpe3Ka; IepuMeTpa
2.5 PaBHOOGIpEHHBIC 1 2 TpEYroJIbHUKA.
PaBHOCTOPOHHHUE TPEYTOJILHUKHU. DopMyIUpOBaTh CBOMCTBA U MPU3HAKH
PaBHOOEPEHHOTO TPEYTOJILHUKA.
2.6 IIpu3Haku u cBOWCTBA 2 CTpouTh YepTexKH, PelIaTh 3a/1adH
PaBHOOEPEHHOTO TPEYTOIbHHKA. IIOMOIIBIO HAXOKICHHS PABHBIX
TPEYTOJIbHUKOB.
2.7 [IpoTus GounbIeit cTOPOHBI 1 IpumMensTh NpU3HAKK PaBEHCTBA
TPEYTrOJIbHUKA JIEKUT OOJIBIIHH HIPAMOYTOJILHBIX
yro. TPEYTrOJILHUKOB B 33/1a4aX.
Hcnionb3oBaTh UPPOBEIE PeCypChI IS
28 TIpocTeiiine HepaBeHCTBa B 1 WCCIIEIOBaHUS CBOMCTB U3y4aeMbIX (puryp.
reOMETPHH. 3HaKOMUTBCS C HCTOPUEH Pa3BUTHS
reoMeTpHn
29 HepaseHncTBo TpeyronpHuKa. 1
2.10 | HepaBeHCTBO JIOMaHOH. 1
2.11 | IIpsAMOYTONBHBINA TPEYTONBHUK C | 2

yraoMm B 30°.

116



2.12 | [lepBbIe IOHATHUS O 2
JIOKa3aTeNIbCTBAX B TEOMETPHU
Wroro no pazneny: 22
3.1 [MapannensHble NPsIMBIE, UX 3 DopMyITUPOBATH TOHSITHE MAPAJUICTBHBIX | YCTHBIN OMPOC https://resh.edu.ru/
CBOICTBA. MPSAMBIX, HAXOJIUTh MPAKTUYECKUE [TucrMeHHbIN
MIPUMEPBHI. KOHTPOJIb
3.2 [Taterit noctynar EBknnpa. 1 Nzydats cBolicTBa YIiioB, 00pa3oBanHbIX | TectupoBaHue
3.3 HakpecT nexarmue, 3 TIpH MIePECEUCHUH NTapaJlIeNbHBIX MpsMbIX | KoHTpompHas
COOTBETCTBCHHEIC U ceKyuiei pabora
OJTHOCTOPOHHHE YTIIBI IIpoBoauTh HOKa3aTEIHCTBA CamoolieHka ¢
(oOpazoBaHHBIE TIPH NIEPECEUCHUN napanieabHOCTH ABYX NPSMBIX C HCTIONTb30BaHUEM
napauieIbHbIX MPSIMBIX MTOMOIIIBIO YTIIOB, 00pa30BaHHBIX «O1eHo4HOTO
CeKyILeH). IIPY [IEPECEYECHHUHU ITHUX NPSAMBIX TPEThEH JIACTay
MPSIMOH.
3.4 [Mpu3Hak napamieabHOCTH 2 BeluucnsaTe cyMMy yIJIOB TPEYrOJIbHUKA U
MPSIMBIX Yepe3 PaBEeHCTBO MHOT'OYTOJIbHHKA.
PACCTOSIHU OT TOYEK OJTHOM HaxomuTh uncioBbie 1 OyKBEHHBIE
NPSMOU 10 BTOPOM MPAMOIA. 3HAYCHMA YTJIOB B ICOMETPHUICCKHUX
3a/1a4ax C MCIIOJIb30BAHUEM TEOPEM O
3.5 CyMMa yTiioB TpeyroiabHUKa U 2 CyMME yIJIOB TPEYTOJIbHUKA 1
MHOT'OYTOJIbHUKA. MHOTOYTOJIbHHKA.
3HAKOMHUTHCS C UCTOPHUEH pa3BUTHS
3.6 BremrHue yriel TpeyroibHIKA 3 IC€OMETPHH
Hroro o pazneny: 14
4.1 OKpY>KHOCTb, XOP/IbI U 1 dopMyaTUpOBaTh ONPECIICHUS: VYcrHbIl ompoc https://resh.edu.ru/
JINaMETPBl, UX CBOUCTBA. OKPYKHOCTH, XOPZbl, IUAMETPA U IInceMeHHbIH
KacaTeJbHOH K OKpY>XKHOCTH. M3y4aTh uX | KOHTPOIIb
4.2 KacarenpHas kK OKpYy>KHOCTH. 2 CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEIKH. TectupoBanue
HccnenoBath, B TOM YHCIIE UCIIONB3YS KonrponbHas
4.3 OKpY>KHOCTb, BIUCAHHAS B YIOJd. | 2 1M(PPOBBIE PECYPCHI: OKPYKHOCTb, pabora
BIIMCAHHYIO B yTOJI; IICHTP Camoo11ieHKa C
4.4 Tonstue o 'MT, mpuMeHeHuUE B 2 OKpYKHOCTH, BIIUCAHHOH B YTroJI; HUCIIOJIb30BAHUEM
3a1auax. PaBEHCTBO OTPE3KOB KacaTeIbHBIX. «OueHo4YHoro
Hcnone3oBate Metox ITMT mirs JIMCTay
45 Buccekrpuca u cepeHHBIHI 2 J0Ka3aTeJIbCTBA TEOPEM O IIEPECCUCHUU
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MIEPIICHINKYIISP KaK
TEOMETPHUYECKUE MECTa TOUEK.

OHMCCEeKTPHUC YIIIOB TPEYTOJIbHHUKA U
CepeIHHBIX MEPIEHINKYIISIPOB K
CTOPOHAM TPEYTOJbHUKA C TTOMOIIBIO

4.6 OKpy>XHOCTb, OTICAHHASI OKOJIO 1 I'MT.
TPEYTOJIbHHKA. OBnaneBaTh NOHATUSMH BIHCAHHOW U
OTHMCaHHOW OKPY>KHOCTEH TPEYTrOJIbHUKA,
4.7 Brniucannast B TpeyrojibHUK 1 HaXOJIUTh UEHTPHI ITUX OKPYKHOCTEH.
OKPY>KHOCTb. PemaTs OCHOBHEIE 3a/1a4H HA TIOCTPOSHHE:
yTia, paBHOTO JAHHOMY; CEPEIUHHOTO
4.8 [Ipocreiime 3agaun Ha 3 NEPIECHIUKYJIIPA JAHHOIO OTPE3Ka;
IIOCTPOEHHE. MIPSIMOH, MPOXOJIATICH Yepe3 JaHHYIO
TOYKY ¥ TIEPIICHIUKYIIAPHON TaHHOM
NPSMOIi; OMCCEKTPUCHI TAHHOTO YTIIa;
TPEYTrOJBHUKOB TI0 Pa3IMYHBIM
AIIEMEHTaM.
3HAKOMHTHCS C UCTOPUEH PA3BUTHS
reOMETPHU
Wroro mo paznemny: 14
51 [ToBTOpeHnue u 0000IIEeHNE 4 Pematp 3amaun Ha OBTOpPEHME, VYeTHBI onpoc https://resh.edu.ru/
OCHOBHBIX IIOHATHH U METOJ0B HIUTIOCTPUPYIOLIUE CBSI3U MEXKIY IInceMeHHbII
Kypca 7 Kiacca. Pa3IMYHBIMU YacTsIMU Kypca KOHTPOJIb
TectupoBanue
Koutponbshas
pabota
CaMool1IeHKa ¢
WCTIONIb30BaHHEM
«O1eHo4HOTO
JIUCTa»
Wroro mo pazneny: 4
OO11ee KOJUYECTBO YACOB 11O mporpamme: | 68
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8 knacc

KonuuectBo
4acoB
o g Buabl, popmbl DJ1eKTPOHHBIE
Ne | HaumeHoBaHue pa3ie/ioB U TeM . § = § = Buabl gesiteJIbHOCTH KOHTPOJIsA (uudposkie)
n/n NpPOrpaMMbI 5 = £ ; £ o0pa3oBaTebHbIE
2 | %] £§ pecypebl
= | 2 e
: 2
11 [lapamnenorpamm, ero mpu3Haku | 2 N3o06paxaTh 1 HAXOUTH HA YePTEKAX YceTHsIl ompoc https://resh.edu.ru/
U CBOMCTBA. YEThIPEXYTOJIBHUKH Pa3HbIX BUAOB U UX ITucemennsIi
JIIEMEHTHI. KOHTPOJIb
1.2 YacTHble cnydan 3 DopMyITUpOBATh OIPEICTIeHNUS: TectupoBanue
napaienorpaMMoB napauienorpamMma, IpsMOyroJIbHUKA, KonTponbHas
(TIpAMOYTOBHHK, POMO, pomb0a, KBajapara, TpareLuy, paborta
KBaJpaT), NX MPU3HAKH U PaBHOOOKOM Tparnenuu, NpsMOyroJIbHON CamoorieHka ¢
CBOHCTBA. TpareLyH. HCIOJIb30BaHUEM
JlokaspIBaTh ¥ HUCHOJIB30BATH MIPU «O1eHo4HOoro
1.3 Tpanerus. 2 pereHnn 3a1a49 MPU3HAKU U CBONCTBA: JINCTay
napajuienorpamMmma, IpsMoyroJIbHUKA,
1.4 PaBHOOOKAS 1 IPSAMOYTOTIBHAS 2 pomb0a, KBajpara, Tpaneuun, paBHOOOKOM
TparernuH. Tpaneuuu, IpSIMOYTrOJIbHON TpaneUH.
[IpuMeHsATh METOJT YABOEHUS MEIHAHBI
15 VaBoeHne MeauaHHI. 1 TpCYrojpHuKa.
Hcnonb30BaTh HUQPPOBBIE PECYPCHI IS
1.6 L{eHTpabHAst CHMMETPHS 2 1 WCCIIEIOBaHUS CBOMCTB U3y4aeMbIX puryp.
3HaKOMHTHCS C UICTOPUEH PA3BUTHS
TeOMETPHUH
Hroro mo pasnmeny: 12 |1
2.1 Teopema daneca u Teopema o 2 [TpoBOAKUTE MOCTPOEHUS C TOMOIIIBIO YcTHBIH Ompoc https://resh.edu.ru/
MPONOPLUOHAIBHBIX OTPE3Kax. LUPKYJISL ¥ JJMHEHKH C UCTIONB30BaHUE [MucemeHHbBIH
TeopeMbl Darneca U TEOPEMBI O KOHTPOJIb
2.2 CpenHag TMHAS TPEYTOJIBHUKA. 2 MIPOMOPIIMOHAIBHBIX OTPE3Kax, CTPOUTh TectupoBanue
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YeTBEPTHIA MPOMOPIIUOHAIBHBIN OTPE3OK.

KonTponbHas

2.3 Tpamernus, e€ cpeqHss THHUSL. 2 [IpoBoaNTE HOKA3aTEIHCTBO TOTO, UTO paborta
MEMaHbl TPEYTOJIbHHUKA MTEPECEKAIOTCS B CamoorieHka ¢
24 [IpomnopiimoHaabHBIE OTPE3KH, 2 OJIHOM TOYKE, U HAXOJUTh CBS3b C HCIIOJIb30BaHUEM
MTOCTPOCHNE YE€TBEPTOTO [IEHTPOM Macc, HaXOJUTh OTHOIICHHUE, B «O1EeHOYHOr0
[POMOPIIMOHAILHOTO OTPE3KA. KOTOPOM MEJIMaHBbI JICJIATCSA TOYKOU X JTUCTA»
MEPECCUCHUSI.
25 CBolicTBa IIEHTpa Macc B 1 Haxoautb momo0OHBIE TPEYTOMTFHUKN HA
TpEeyroJbHUKE. TOTOBBIX YEpTEXKax C yKa3aHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOI00NSI.
2.6 [To100HEIE TPEYTONBHUKH. 1 Pemats 3aaun Ha Mog00HBIE
TPEYTOIBHHUKH C TTOMOIIIBIO
2.7 Tpu npu3HaKa MOA00Hs 2 CaMOCTOSTEIILHOTO MOCTPOCHUS YEePTEIKEH
TPEYroNbHHKOB. 1 HaXOXKJICHUSI ITOJI00HBIX TPEYTrOJIbHUKOB.
[IpoBoaUTE NOKA3aTEILCTBA C
28 TIpaKTHYECKOE IIPHMEHEHHE 3 WCIIOJIB30BaHUEM MPU3HAKOB MOI00US.
Jloka3eIBaTh TpU MIPHU3HAKA MTOI00US
TPEYTOJIHHHUKOB.
[IpuMeHATs IOTyYCHHBIE 3HAHUS TTPH
PEIICHUU TeOMETPHUUECKUX U
MPAKTHYECKUX 3a/1a4.
3HAKOMHUTHCS C UCTOPHUEH pa3BUTHS
TreOMETPUHN
Hroro mo pasneny: 15
3.1 [onsitre 06 o0rIei Teopun 1 OBnaneBath NEPBUYHBIMU VYerHbIi onpoc https://resh.edu.ru/
TIOMIA/IH. MIPEJICTaBICHUSIMH 00 001Iel Teopun [MucrmeHHbIH
iomanu (Mepsl), GopMynupoBaTh KOHTPOJIb
3.2 DopMyIIBI AJIS TDIOMIATH 2 CBOICTBA IJIONIAIN, BEIICHITH MX TectupoBanmue
TPEyTOJNbHUKA, TapajuieorpaMma HATJISHBINA CMBICIL. KontposbHas
3.3 OTHOLIEHKE TUIOAAcH 1 BbIBOIUTE (hOPMYJIBI TUTOIIATH pabora
TPEYrOJbHUKOB C OOIIMM napajuiesorpaMmMa, TpeyrojbHHKa, CamoolieHKa ¢
OCHOBaHHEM HJIH 001IeH Tpanenuu U3 GopMyJIIbl TUTOIIATH HCIOJIb30BaHUEM
BBICOTOM. MPsIMOYTOJILHUKA (KBaApaTa). «O1eHouHOoro
BbIBOIUTE (hOPMYJIBI TUIOIIAH BBITYKIIOTO | JIMCTa
3.4 Brluncaenue miomauei 2 YETBIPEXYTOJIbHUKA Yepe3 AUaroHalny u

CIIOKHBIX (QUTYp uepes3

YToJI MCXKAY HUMU.
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pazOueHne Ha YacTH U

Haxoauts 1iormaau Gpuryp,

TIOCTPOCHUE. M300pak€HHBIX Ha KIIETYaTON OyMmare,
WCIIONIb30BaTh pa30MeHUE HA YACTH U
35 [Inomaau ¢puryp Ha KieryaTon 1 JIOCTPOCHHUE.
Oymare. Pazbupars npuMeps HCIIOIB30BAHUS
BCIIOMOTATEIbHOM TIIOIAAN AT PeILCHHS
3.6 [Tnomanu nonoGHbIX (uryp. 2 reoMEeTpPUYECKHX 3a1au.
Haxonuts muromanm mogo0HeIX Guryp.
3.7 BrrunciieHue miomnaaei. 1 Boruncesars miomany pasaMaHbIX
MHOTOYTOJIBHBIX (QUTYD.
3.8 3aa4u ¢ IPAKTUYECKUM 2 Pemate 3aa4un Ha WIOANb C
COZlepKaHUEM. MPAaKTUYECKUM COJEPKAHUEM
3.9 Pemrenue 3agau ¢ moMoIsi0 2
METOZa BCIIOMOIaTeJIbHON
IUIOINAAN
Hroro mo pazneny: 14
4.1 Teopema [ugaropa, e€ 3 Joka3eiBath Teopemy [ludaropa, YcTHBIH Ompoc https://resh.edu.ru/
JIOKA3aTeIbCTBO U IPUMEHEHUE. HCIIOJIb30BaTh €€ B MPAKTUYECKUX ITucemennbIit
BBIYUCIICHUSX. KOHTPOJIb
4.2 O6patnas teopema Iludaropa. 2 DopMynHpPOBaATH OIPEIEIICHUS TectupoBanue
TPUTOHOMETPUYECKUX (PYHKIHIH OCTPOTO Kontponbnas
4.3 Onpenenenne 2 yIiIa, IPOBEPATH UX KOPPEKTHOCTb. paborta
TPUTOHOMETPHYECKHUX (DYHKIIUI BbIBOOMTE TPUrOHOMETPUYECKHE CamoorneHka ¢
OCTpOTO yTiia, COOTHOILICHHS B TIPSIMOYTOJIBHOM UCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUE TPEYroJbHUKE. «OneHo4Horo
COOTHOIIEHHS B TIPSMOYTOJILHOM HccnenoBath COOTHOLICHUS] MEXKILY JIMCTa
TPEYTOJIbHUKE. CTOpPOHAMH B MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C yTiiaMu B 45°
4.4 OCHOBHOE TpUroHOMeTpuyeckoe | 1 45°; 30° n 60°.
TOKIECTBO. Hcnonb3oBaTh HOpMYIIbI IPUBEIACHUS U
OCHOBHOE TPHT'OHOMETPUYECKOE
4.5 CoOTHOIIEHUSI MEX/Ty CTOPOHAMU | 2 TOXAECTBO JUISL HAXOKIACHUS

B MIPSIMOYTOJIEHBIX
TPEYroNbHUKAX C yriaMu B 45° u
45°; 30°u 60°

COOTHOIIEHUHN MEXITY
TPUTOHOMETPUYECKUMH QYHKIIUSIMH
Pa3IMYHBIX OCTPBIX YTJIOB.
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[IpuMeHATh OMyYeHHbBIE 3HAHUS U
YMEHHS [TPH PEIICHUH MPAKTUIECKIX
3ajad.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS
TEOMETPHH

HWroro no pazaeny: 10 |1
5.1 Bnucannsie u neHTpaIbHbIC 2 DopMyIHpOBaTh OCHOBHBIC ONIPEICICHUS], | Y CTHBIN ONpoc https://resh.edu.ru/
YIJIBI, YTOJ MEXKAY KacaTeJIbHOU U CBSI3aHHBIC C yriiaMu B Kpyre (BnucanHbiii | [TucemeHHBIH
XOPJIOH. YTOJI, IEHTPAIBHBIA yTOII). KOHTPOJIb
Haxoauth BIMcaHHBIC YTIIBI, TectupoBanue
5.2 VYTIIBl MEXILy XOpAaMHU U 2 onMparourecs Ha OfHYy AyTY, BBIUUCIATh | KoHTponbHas
CEKYIIIUMHU. YTIIBI C TIOMOIIBIO0 TEOPEMBI O pabora
BITMCAHHBIX yTJIaX, TEOPEMBI 0 BIiicaHHOM | CaMoolieHKa ¢
5.3 Brrcannbsle 1 onucaHHbIE 2 YETHIPEXYTOJIBHUKE, TEOPEMBI O HCTOJIb30BaHUEM
YEeTBIPEXYTOJIbHUKY, UX IIPU3HAKU OCHTPAJIPHOM YIJIC. «OueHounoro
Y CBOWMCTBA. HccrnenoBath, B TOM 9KCIIE C TIOMOIIBIO JIVCTaY
UG POBBIX PECYPCOB, BIIMCAHHBIC U
5.4 [Ipumenenue >TUX CBONUCTB IIpH 3 OIMCAaHHBIE YETHIPEXYTOJIbHUKH,
pelLIeHUH TEOMETPUUECKUX 3a1a4. BBIBOOUTH UX CBOWCTBA U IIPpHU3HAKHU.
Hcnonp30BaTh 3TH CBOWCTBA M TPU3HAKU
5.5 B3anMHoe pacmonoxeHue A1Byx 2 NIpU PEeICHUH 3a7a4
OKPYKHOCTEM.
5.6 Kacanue okpyxHOCTEH 2 1
Wroro o pasneny: 13 |1
6.1 [ToBTOpEHME OCHOBHBIX MOHATUH | 4 1 Peurats 3ajjaun Ha MOBTOpPEHUE,
Y METOZIOB KypcoB 7 U 8 KJIaccos, WLTIOCTPHUPYIOIIUE CBSI3U MEKY
00001IeHre 3HAHNH. pa3INMYHBIMU YaCTSIMHU Kypca
Hroro no pazupeny: 4 1
OO111ee KOJUYECTBO YacoB 10 mporpamme: | 68 | 6
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9 knacce

KonuuectBo
4acoB
=
o g 5 Bunabl, popMmbl DJIeKTPOHHBIE
Ne | HanmeHoBaHMe pa3iesioB U TeM § = = = % Buasl gesaresbHOCTH KOHTPOJIs (uudposbie)
n/n NMPOrpaMMbl g = = E I~ o0pa3oBaTeJibHbIE
5 & = E ] E pecypchl
= =
Pasnen 1. Tpuronomerpusi. TeopeMbl KOCMHYCOB M CHHYCOB. PellieHue TpeyroJibHMKOB.
11 Omnpenenenue 2 DopMyTUPOBATH ONPEACTICHUS YcTHBIH ompoc https://resh.edu.ru/
TPUTOHOMETPUYECKUX (PYHKIHUH TPUTOHOMETPHUUECKUX QYHKIHIH IIncemennsli
yriaoB ot 0° mo 180°. TYTBIX U TPSAMBIX YTJIOB. KOHTPOJIb
BriBOgUTE TEOpEMY KOCUHYCOB U TectupoBanue
1.2 Kocunyc u cunyc npsiMmoro u 2 TEOPEMY CUHYCOB KountponbHas
TYIOTrO yIJia. (c panuycoM onucaHHON pabora
OKPY>KHOCTH). CamoorieHka ¢
13 Teopema KOCHHYCOB. 3 Pemrate TpeyroapHUKH. UCIIOJIb30BaHUEM
(O606mEHHAsT) TEOpEMa CHHYCOB Pemars nmpakTudeckue 3anaqm, «OnLeHo4HOoro
(c paguycoMm onucaHHOR CBOJISIILIUECS K HAXOXKICHUIO JUCTa»
OKPY>KHOCTH). Pa3IUYHBIX 3JIEMEHTOB
TPEYTrOJIbHUKA
1.4 Haxoxenue ajiH CTOPOH U 2
BEJIMYMH YTJIOB TPEYTOJILHUKOB.
15 dopmyra monianu 2
TPEYTrOJIbHHUKA Yepe3 IBE CTOPOHBI
Y YyTOJl MEXIY HUMH.
1.6 ®opmyrna miaouanu 2

YETBIPEXYTOJbHUKA YEPE3 ET0
JUArOHAIU U YroJl MEXJy HUMH.
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1.7 [IpakTHUecKoe MPUMEHEHNE 3 1
JOKa3aHHBIX TEOpEeM
Wroro no pazneny: 16 |1

Paznea 2. [Ipeodpa3oBanne nonpoous. Merpuyeckne COOTHOLIECHHSI B OKPY’KHOCTH

2.1 [onsiTre 0 mpeoOpa3oBaHUM 2 OcBanBarTh MOHATHE YcTHEII ompoc https://resh.edu.ru/
TTOA00MSI. npeoOpa3oBaHUs MTOTOOHS. IInceMeHHBIH
HccnenoBath OTHONICHUE IMHEHHBIX | KOHTPOJIb
2.2 COOTBETCTBCHHBIC 3JICMECHTHI 2 3JIEMEHTOB (PUryp npu TectupoBanue
MOIO0OHBIX (HUTYD. peoOpa3oBaHUM MOTOOWS. KontponbHas
Haxonuts nmpumeps! ogoowus B pabora
2.3 Teopema o npou3BeaECHUH 2 OKpY>Karolllen 1elCTBUTEIbHOCTH. CamoorieHKa ¢
OTPE3KOB XOP/I, TeOpeMa O BreiBoauTs MeTpuieckue HCIIOJIb30BaHUEM
MIPOM3BEIEHUH OTPE3KOB COOTHOIIEHHS MEXKTY OTPE3KaMHt «O1eHOYHOr0
CEKYIIUX, TEOPeMa O KBaJpare XOpJI, CEKYIIUX U KacaTeJIbHBIX C JTUCTA»
KacaTelbHOM. HCIIOJIb30BaHUEM BIIMCAHHBIX YTJIOB
Y TIOJJOOHBIX TPEYTOIHHUKOB
2.4 HpI/IMeHeHI/Ie B peIIeHUN 4 1 Pemate reomeTpruueckue 3anauu u
FEOMETPHYECKUX 33j1a4 3aJla4yM U3 PeasbHOM KHU3HU C
HCIIONIb30BaHUEM ITOTOOHBIX
TPEYTOJTHHUKOB
Wroro o pasneny: 10 |1
Paznea 3. BekTopsl
3.1 OnpeneneHue BEKTOPOB, 2 Hcnonp30BaTh BEKTOPHI Kak VYcrHbI onpoc https://resh.edu.ru/
CJIOKEHHE ¥ PA3HOCTH BEKTOPOB, HaIpaBlIeHHbIE OTPE3KH, [TucemeHHBIH
YMHOXXCHHE BEKTOPa Ha YHUCIIO. HCCIIeIOBATh TEOMETPUYCCKHI KOHTPOJIb
(nepemeriienue) U GU3NICCKUIA TectupoBanue
3.2 dusnveckuii ¥ reomerpudeckuid | 1 (cuia) cMBICTIBI BEKTOPOB. KountponbHas
CMBICJ BEKTOPOB. 3HAaTh ONpE/ICCHHS CyMMBI H paborta
Pa3HOCTH BEKTOPOB, CamoolieHKa ¢
3.3 Pasnoxxenue BexTopa 1o AByM 2 YMHOXEHHS BEKTOPA Ha YUCIIO, UCIOJIb30BaHUEM
HEKOJUTUHEAPHBIM BEKTOPaM. HCCIIeIOBATh TEOMETPUUYESCKUN U «O1eHoYHOoro
(bU3UYECKUI CMBICIIBI ATHX JIUCTA»
34 KoopauHaThl BEKTOpA. 1 orepanui.
Pemars reometpudeckue 3aaun ¢
3.5 CkansipHoe IpOu3BeICHHE 2 HCII0Ib30BAHMEM BEKTOPOB.

BCKTOPOB, €T0 IPUMCHCHUEC JIJIA

PacknanpiBaTe BEKTOP MO ABYM
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HaXO0XICHUS JJIUH U yTJIOB. HEKOJUTHHEAPHBIM
BEKTOPAM.
3.6 Pemenue 3anad ¢ mnoMombsro 2 Hcnonp3oBaTh ckanspHoe
BEKTOPOB. MPOU3BEICHNUE BEKTOPOB, BHIBOJUTH
€ro OCHOBHBIE CBOMCTBA.
3.7 [IpumeneHne BEKTOPOB ISt 2 Brruucnsats cymmy, pa3HOCTb U
pelieHus 3aa4 KHHEMaTHKU U CKaJISIPHOE MPOU3BEJIEHNE BEKTOPOB
MEXaHUKH B KOOpIMHATAX.
IIpumeHsTh cKansipHOE
MPOU3BEICHUE I HAXOKICHUS
JUTHH U YTIIOB
HWroro mo pazneny: 12
Paznea 4./lekapToBbl KOOPAMHATHI HA MJIOCKOCTH
4.1 JlekapTOBBI KOOPAMHATHI TOYCK 1 OcBauBaTh MOHATHE MPSIMOYTOJLHOM | Y CTHBIN OMPOC https://resh.edu.ru/
HA IUIOCKOCTH. CHUCTEMBI KOOPAUHAT, NEKAPTOBBIX IIncemennslit
KOOpPJMHAT TOYKHU. KOHTPOJIb
4.2 YpaBHEHHE TPSIMOIA. 1 BriBoauTh ypaBHEHHE TIPSIMOM U TectupoBanue
OKPYKHOCTH. BBIIEIATh IOIHBIN KonTponbHas
4.3 VYrnoBoii koadduient, tanrenc | 1 KBazapaT Ul HaXO0XKICHUS LIEHTpa pabora
yTiia HaKJIOHA, TTapaJuIeIbHbIE ’ U pajinyca OKpPYXHOCTH IO €€ CamoorieHka ¢
MIePICHANKYJISIPHBIC IPSMEIE. ypaBHEHHUIO. HCITOJIb30BaHUEM
Pemarp 3aaun Ha HAXOXKACHUES «O1eHouHOor0
4.4 VpaBHEHUE OKPYKHOCTH. 1 TOYEK MePeceUCHUs MPSIMBIX U JTUCTa»
OKPY>KHOCTEH C TIOMOIIBI0 METOA
45 HaxoxneHrue KoopMHaT TOYeK 1 KOOpAWHAT.
nepeceyeHus OKPyKHOCTH U Hcnonb30BaTh CBOMCTBA YIIIOBOTO
HPAMOiA. ko3¢ puiueHTa
MIPSIMO# TIPU PEIICHUH 3a]1a4, TS
4.6 MeTo/ 1 KOOpPAUHAT MPY PEIICHUN | 2 ONPEACIICHUA PACIIOJIOKCHUA
reOMETPUYECKUX 3a1ay. TIPSIMOIL.
[IpuMeHATh KOOPAMHATHI IPU
4.7 Hcnons3zoBanne Meroaa 2 pelICHUN T€OMCTPUICCKUX U

KOOPJHMHAT B TIPAKTUIECKUX
3amaqyax

MPaKTUYECKUX 3a1ad, Jis
MOCTPOCHUSI MATEMATUIECKUX
MoJIesielt peabHBIX 33714 («METO
KOOPJAUHATY).
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[Tonp30BaTHCS TSI IIOCTPOCHUS U
HCCIICA0OBAHMHA TH(PPOBBEIMHU
pecypcamu.

3HAKOMHTHCS C UCTOPUCH Pa3BUTHS
TEOMETPUHN

Wroro no pazneny:

9

1

Pasnes 5. [IpaBuiibHbIe MHOTOYTOJILHUKH. JIJINHA OKPYKHOCTH H IUIOIIAAL Kpyra. Beluncienue njiomaaei

5.1 [IpaBuUnBHBIE MHOTOYTOJIBHUKU, 1 DopMynHpOBaATH ONPECIICHUE VYerHbI onpoc https://resh.edu.ru/
BBIYHCJICHHUE X DIIEMEHTOB. MIPaBUIIbHBIX MHOTOYTOJIEHUKOB, [TucemeHHBIH
. HaXOJHUTh UX DJIE€MEHTHI. KOHTPOJIb
5.2 UYucno nu ¥ JyinHa OKpy>kHOCTH. | 1 [Tonb30BaThCS MOHATHEM JTHHBI TectupoBanue
OKPY>KHOCTH, BBEJIEHHBIM C KonTponbHas
5.3 JiHa myTH OKPY>KHOCTH. 1 ITOMOIIIBIO TIPABUITBHBIX pabora
MHOTOYT'OJIbHUKOB, OTIPEACIIATh CamoorieHka ¢
54 Panuannas mepa yria. 1 YHCJIO T, IJIMHY AYT'HM U paguaHHYIO HUCIIOJIb30BAHUEM
Mepy yria. «O1eHoYHOr0
55 IT101a/1b KPyra U ero 21eMeHTOB | 2 IIpoBoauTh MEepexoa OT paAMaHHOM | JIUCTa»
(cekTopa U cerMeHTa). MephI yIJia K TPaayCHOU U Ha000POT.
Onpenensars Iomaas Kpyra.
5.6 Breruncnenwne miomasneit uryp 2 BeiBonuTh popmyIsI (B rpayCHON 1
BKJIFOUYAIOLINX JJIEMEHTHI KpyTa PaﬂHaHHOVﬁ Mepe) [Uist JUIMH Iy,
III0MIaIel CEKTOPOB U CETMEHTOB.
BoeruncnsaTs mnomanu dpuryp,
BKITIOYAOIINX 3JIEMEHTHI
OKPY>KHOCTH (KpyTa).
HaxomuTts momany B 3a1agax
peaJIbHOM KU3HU
Wroro o pasneny: 8
Pazgen 6. /[BUKeHNsI JIOCKOCTH
6.1 ITonsTHe 0 ABMIKEHUH IUIOCKOCTH. | 1 Paz0upars nmpumepsl, VYerHbIi onpoc https://resh.edu.ru/
WUTIOCTPUPYIOIINE TTOHATHUS [MucermeHHBIH
6.2 [MapannensHbII MepeHOC, 1 JIBYDKEHMSI, TICHTPOB U Oceit KOHTPOJIb
[MOBOPOT U CUMMETPHSIL. CUMMETPHH. TectupoBanue
DopMyIHpOBaTh OIPEACICHHS KonTponbHas
6.3 OcH U IEHTPbl CUMMETPUH. 1 napaieJIbHOro IepeHoca, IoBopoTa | pabora

1 OCEBOM CUMMETpUH. BBIBOAUTH

Camool1IeHKa ¢
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6.4

IIpocreiiiiine npuMeHEHUS B
pelIeHny 3a/1a4.

HMX CBONCTBA, HAXOJIUTh
HEMOJIBIKHBIE TOUKH.

Haxoauth HeHTpBl U OCH CUMMETPUH
npocteimux duryp.

IIpumenHsATh NMapanieabHbIN NePeHOC
U CUMMETPHUIO MIPHU PEIICHUN
rEOMETPHUYECKUX 33j1a4 (pa3ouparhb
TIPUMEPHI).

Hcnons30BaTh 151 IOCTPOCHUS U
HCCIICIOBAaHUN ITU(POBBIC PECYPCHI

HCIOJIb30BAaHUEM
«O11€eHOYHOT 0
JINCTaY

Hroro no paszpeny:

1

Pazpgen 7. IloBT

opeHue, 00

o0IeHue, cuCTeMaTH3anus 3HAaHUH

7.1

[Ipocreiine reoMeTpuuecKre
(uUrypHI U X CBOWCTBA.
N3mepenne reoMeTpuyeCcKux
BEJIMYHH.

OmnepupoBath NOHATUAME: (DUTYDA,
TOYKa, IpsiMas, yrod,
MHOTOYTOJIBHUK, PABHOOCIPEHHBIHN 1
PaBHOCTOPOHHUM TPEYTOJIbHUKH,

7.2

TpeyronbHUKHU.
[TapannensHble 1
NEPIECHANKYIISIPHBIC TIPSIMBIE.

NPSAAMOYTOJIBHBII

TpEyroJbHUK, MEINaHa,
OmcceKkTpuca u BEICOTa
TPEYTOoNbHHKA, TapauIeIorpamMm,

7.3

OKpY>XHOCTb U KpPYT.
I'eomeTpryeckue nmocTpoeHusl.
VYTIBl B OKpYKHOCTH. Brincanusie
1 ONMCAaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

[IpsimMast 1 OKPy>KHOCTb.

POMO, IPSIMOYTOJILHUK, KBaJIpaT,
Tpaneuys; OKPy>KHOCTb,
KacaTtellbHas; PaBEeHCTBO U IOJJ00He
¢buryp, TpeyroibHUKOB;
MapauIeIbHOCTh U
NePIEeHINKYISIPHOCT

MPSIMBIX, YTOJI MEXK/TY MPSIMBIMH,

1.4

YeTblpéXyroapHuKy. Brimcanusie
U OIIMCAaHHbIE
YETBIPEXYTOJIbHUKH.

CUMMETPHSI OTHOCUTEIBHO TOUKH U
MIPSAMOM; JJINHA, PACCTOSHHE,
BEIMYMHA YTJIa, TIOMA/Ib,
TIepUMETP.

7.5

Teopema [Iudaropa n Hagana
TpUroHoMeTpuu. Pemenue oommx
TPEYTOJILHUKOB.

Ucnonb3oBath hopmMynsl:
MepuMeTpa 1 IIouaIn
MHOTOYTOJIbHUKOB, JJTNHBI
OKPY>KHOCTH Y TUIOIIA-

7.6

HpaBI/IHI)HBIe MHOTI'OYT'OJIbHUKH.

VYeTHBI# onpoc
ITucemeHHbBIN
KOHTPOJIb
TectupoBanue
KonTponbHas
paborta
CamooneHka ¢
HCIONTE30BaHUEM
«O11€eHOYHOT O
JTUCTa»

https://resh.edu.ru/
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[IpeobpazoBaHUS IIOCKOCTH.
Hemwxkenus. [Togodwue.
CummMmeTpus.

1.7 ITnomans. Beraucnenue
mwiomanaei. ITmomann nogo0HBIX
¢buryp.

JlexapTOBBI KOOPAMHATHI HA
IUIOCKOCTH.

BekTopsl Ha MI0CKOCTH

Hroro no paszzpeny:

OO11ee KOJMYECTBO YaCOB M0 IPOrpaMMe:

68
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VI PaGouasi nporpaMmMa y4e0HOro Kypca

«BeposiTHOCTHh U CTATUCTHKA» /-9 KiIacChl

1. lesn n3yyenusi yueOHOT0 Kypca

B coBpemeHHOM ITU(GPOBOM MUPE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOUKH 3PCHHS PAKTUICCKUX MPHIIOKEHHIA, TaK U UX POJIM B 00pa30BaHHH,
HEO0OXOIMMOM KaKJIOMY YeJIoBeKy. Bo3pacTaer 4uciio mpodeccuii, mpu OBIaICHUH KOTOPBIMH
TpeOyercs xopoiasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSATHOCTH U CTATHCTUKH, TaKast
MOJITOTOBKA BaXKHA JIJIs TIPOJIOJDKECHUST 00pa30BaHMs U JIJISl YCIICUTHOM MPodecCHOHATBHOM

Kapbephl.

Kaxxaplii uenoBek MOCTOSIHHO MPUHUMAET PELICHUS] Ha OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A 111 000CHOBAaHHOTO IPUHATHUS PEIICHUS B YCIOBUSIX HEAOCTATKA WM U30BITKA
uH(pOpMaIIUK HEOOXOMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE H

CTaTUCTHYCCKOC MBIIIJIICHUC.

HIMEeHHO M03TOMY OCTPO BCTasia HEOOXOIMMOCTh CPOPMUPOBATH Y O0YHAFOIIUXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTb, BKIIIOYAIOIIYIO B c€0s B Ka4eCTBE HEOThEMIIEMOI
COCTaBJIAIOLIEH yMEHHE BOCIIPUHUMATh U KPUTUYECKU aHAJTU3UPOBATh HH(OPMAIIHIO,
IPEJICTABICHHYIO B Pa3JIMUHBIX (hOpMax, IOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH, IIPOU3BOAUTH IPOCTEMIIINE BEPOATHOCTHBIE PACUETHI.
3HaKOMCTBO C OCHOBHBIMU IPUHIMIIaMU cOOpa, aHalIM3a U MPEICTaBICHUS JaHHbBIX U3
pa3NInYHbIX cdep )KU3HU O0IIEeCTBa U TOCYJapCcTBa MPHOOIIAET 00yUYarOIIMUXCsl K 00LIECTBEHHBIM
uHTepecaM. M3yuenue ocCHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpTraHU3aluy nepedopa u
nosicy€ra yuciia BApMaHTOB, B TOM YMCJIE, B IPUKJIAJAHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH
TeopHuH rpadoB co3AaET MaTeMaTudeckuii GyHaaMeHT s OPMHUPOBAHUS KOMIIETCHIIUN B
o0nacti UHGOPMATHKH U TUPPOBBIX TeXHOJIOTHH. [IoMHUMO 3TOTO, P N3YYEHUH CTATUCTUKU U
BEPOATHOCTH 000TallaloTcsl MPEICTABICHUS YUalUXCsl O COBPEMEHHON KapTHHE MUpa U
METOJIaX €ro UcCiIeoBaHus, pOpMHUpyeTCs TOHUMaHUE POJIU CTATUCTUKY KaK HCTOUYHHKA

COIIMAIbHO 3HAYNMOM I/IH(I)OpMaI_II/II/I " 3aKJIaIbIBAOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUU C TaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTo Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOM ILIKOJIBI BBIIEIIEHBI CIEAYIOIIUE CONEPKATEIBHO-
Meroanudeckue JuHun: «lIpeacraBineHue JaHHBIX U ONMCATENIbHASL CTATUCTUKAY;,

«BeposTHOCTBY; «DNeMeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuio rpadosy.
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Conepxanue nunun «[IpeacraBieHre TaHHBIX M ONMUCATENbHAS CTATUCTHKA) CITY)KUT
OCHOBOH /17151 JOPMHUPOBAHUS HABBIKOB pabOTHI ¢ MH(POPMALIUEH: OT YTCHHUS U HHTEPIIPETAIIUH
uH(pOpMaInK, PEJCTABICHHON B Ta0JIMIIaX, HA AUarpaMMax u rpadukax 1o coopa,
NPE/ICTABICHUS M aHAIM3a JaHHBIX C UCIOJIb30BAaHUEM CTATUCTUYECKUX XaPAKTEPUCTUK CPETHUX
U paccenBanus. Pabotas ¢ JaHHBIME, 00YYAIOIINECS y4aTCsi CYUTHIBATH U HHTEPIIPETHPOBATH
JaHHBIC, BBIIBUTATh, APIr'YMCHTUPOBATHL U KPUTUKOBATH HpOCTeI;'IIHI/Ie TUIIOTE3bI, PASMBIIUIATH
Hazg (l)aKTOpaMI/I, BBI3bIBAOIIIMMHA U3MCHYUBOCTD, 1 OLICHUBATH UX BJIIMAHUC HA PACCMATPHUBACMBIC

BCJIIMYMHBI U IIPOLECCCHI.

I/IHTYI/ITI/IBHOG MpEaACTaBICHUE O cnyqaﬁHoﬁ U3MEHYHNUBOCTH, UCCIICIOBAaHUC
3aKOHOMepHOCTeI>'I U TeHJCHIIUM CTAHOBUTCS MOTI/IBI/IPYIOI_HGI‘/'I OCHOBOM JIJ1s1 HU3YUCHUS TCOpHUU
BepOﬂTHOCTefI. bonpmoe 3HavueHME 37€Ch HMCIOT MPAKTUYCCKUC 3alaHnA, B HACTHOCTH OIILITHI C

KIIAaCCUYCCKUMH BECPOATHOCTHBIMH MOJCIIAMMU.

[ToHsiTe BEpOSITHOCTH BBOJUTCS KaK Mepa IpaBoIoa00us ciyyaitHoro coobrtus. [Ipu
M3Y4YEHHUHU Kypca 00ydaroluecs 3HaKOMATCS € IPOCTEUIIMMU METOJaMH BBIYMCIICHUS
BEPOATHOCTEN B CIIy4ailHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 2JIEMEHTAPHBIMUA HCXOJIaMU,
BEPOSTHOCTHBIMH 3aKOHAMM, O3BOJISIOIIMMU CTaBUTh U pelaTh Oosee clokHble 3a1aun. B
KYpC BXOJST HayaJIbHbIE MTPEACTABICHUS O CIy4YalHBIX BEIMYMHAX U UX YUCIOBBIX

XapaKTEPUCTUKAX.

Taxke B paMKax 9TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0OyUarOMIUXCS C
MHO’KECTBAaMHU M OCHOBHBIMH OII€pALUsIMHU HAJl MHOKECTBAMH, PACCMATPUBAIOTCSI IPUMEPHI
NPUMEHEHHUS IS pelIeHus 3a/1a4, a TAK)Ke MCIOJIb30BAaHUS B IPYTUX MAaTeMaTHUYECKUX Kypcax U

y4eOHBIX MpeaMETaX.
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2. MecT0 y4e0HOro Kypca B y4eOHOM IJIaHe

B 7—9 knaccax uzyuaercs Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIN BXOJST
pazznensl: «[IpencraBieHre qJaHHBIX U OMUCATEIbHAS CTATUCTUKA»; «BeposSTHOCTDY; « 37eMEeHThI

KOMOMHATOpUKNY; «BBeneHue B Teoputo rpadony.

Ha u3yuenue yueOHoro Kypca «BeposaTHOCTb U CTaTUCTHUKA» OTBOIUTCA:

v' B 7 knacce | yueOHBI yac B HEENIO, BCero 34 y4eOHBIX YacoB;

v’ B 8 kiacce 1 yueGHBII Yac B HEEIIO, BCETO0 34 yUeOHBIX 4aCOB;

v' B9 kiacce 1 yueOHBIN Yac B HEENO, BCEro 34 yueOHBIX 4acoB.
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3. Conepxanne yue0Horo kypca ""BepossTHocTh U ctaTucTUKA" 7 — 9 Kiacesl

7 Kacce

[IpencraBieHre NaHHBIX B BUJEC TAOIUII, JHAarpaMM, rpauKoB. 3aroTHEHUE Ta0IuIl,
YTEHHUE U TTOCTPOCHUE AHarpamMM (CTOJIOMKOBBIX (CTOIOUATHIX) U KPYroBbIX). UTeHne rpaukoB
peanbHbBIX MporieccoB. V3Bieuenue nHGopMaIiy U3 AUarpamMmm 1 TaOJIHIl, HCIIOJIb30BaHHE U
UHTEPIpETAINS JaHHBIX.

OmnuncarenbHas CTaTHCTHKA: Cp€aHEe apI/I(bMeTI/I‘ICCKOC, MCHaHa, padMax, HauOOJIbIIIEE U
HaMMCHBIIICC 3HAYCHU Ha6opa YHCJIOBBIX JAHHBIX. HpI/IMepH CJ'Iy‘I&fIHOfI N3MCEHYHUBOCTH.

Ciy4aifHbIN SKCTIEPUMEHT (OTBIT) U CiTy4aitHoe coObiTHe. BeposTHOCTh 1 yactoTa. Poib
MaJIOBEPOATHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITHIA B MIPUPO/IE U B odmiecTBe. MoHeTa u
urpanbHasi KOCTb B TCOPUU BEPOSTHOCTEH.

['pad, BepuuHa, pedpo. Crenens BepiuHbl. Yucao pédep u cymmapHasi CTETIeHb BEpIIHH.
[TpencraBnenue o csiznoctu rpada. Lenu u nukisl. [Tytu B rpadax. O6xon rpada (sitnepon
nyth). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenue 3aqau ¢ momMoripio rpados.

8 knacc

[IpencraBieHne naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB. MHOXKECTBO, 371EMEHT
MHOX€ECTBA, MOAMHOKeCTBO. Onepanuu HaJl MHO)KECTBaMH: 00beIMHEHHE, IIepeceueHHe,
nononHeHre. CBOMCTBA olepaluii HaJ MHOXKECTBAMU: IEPEMECTUTEIBLHOE, COUETaTENbHOE,
pacnpenenurenbHoe, BKIoueHus. Mcnonb3oBanue rpaduyeckoro npeacTaBieHuss MHOKECTB
JUISL OTUCAHUSI pealIbHbBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenue paccenBaHus JaHHBIX. J(ucnepcus U CTaHAapTHOE OTKIIOHEHUE YMCIIOBBIX
HabOpOB.

Junarpamma paccenBaHusl.

OnemeHTapHbIe cOOBITHS cayyaiiHoro omnbita. CitydaiiHble coObITUS. BeposiTHoCTH
coObITHI. ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITUAMH. CydaliHbINA BBIOOP.
CBsI3b MEX/1y MAJOBEPOSTHBIMHU U IPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B IIPUPO/IE,
oOLIecTBe U HayKe.

JepeBo. CBOICTBA AEPEBBEB: €ANHCTBEHHOCTD ITyTH, CYIIECTBOBAHHUE BUCSYEN BEPILIVHBI,
CBSI3b MEX/Iy UHCJIOM BEpIIMH U yuciioM pédep. [IpaBmiio ymHokeHus. Pemenue 3agay ¢
MOMOIIBIO TpadoB.

[TporuBonomnoxubie coObITHs. Jlarpamma Ditniepa. OObeIMHEHHE U TIepeceUCHUE
COOBITHH.

HecoBmecTHble coObiTusa. @opMyna coxkeHus BepOATHOCTEH. Y ClIOBHAsE BEPOSITHOCTD.

[TpaBuno ymHoxenus. HezaBucumbie coObiTus. [IpencraBienune sKkcCiepuMeHTa B BUJIE I€peBa.
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Pemienue 3a1ad Ha HAXOXKJIEHUE BEPOSITHOCTEN € IO MOILIBIO AEPEBa CIYYaiTHOTO SKCIIEPUMEHTA,

auarpamm Jusepa.

9 knacc

[IpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpauKkoB, UHTEPIPETALs] JaHHbIX.
Urenue U NocTpoeHUe TalNHUI, TMarpaMm, rpauKoB MO peasbHBIM JaHHBIM.

[lepectanoBku u (axropuan. Coueranus u uucio coueranuid. Tpeyronsuuk Ilackans.
Pemienue 3aau ¢ ucnonb30BaHMEM KOMOUHATOPUKH.

I'eomerpuueckas BeposaTHOCTb. CilydaiiHbIi BBIOOP TOUKU U3 (GUTyphl Ha MIJIOCKOCTH, U3
OTpPE3Ka U U3 TIYTH OKPYKHOCTH.

Wcneiranue. Yenex u Heynaya. Cepust ucuslTaHui 10 nepsoro ycrnexa. Cepus
ucneiTanuii bepuymnu. BepostHocTu coObITHIA B cepuu UcTibITaHul bepHyru.

CrnyuaiiHas BeJIMUMHA U paclpeieiieHue BEpOsSTHOCTEH. MaTeMaTn4eckoe 0KUJaHue U
puctepcus. IIpumepsl MaTeMaTHnyecKoro 0KMAAHUS KaK TEOPETUYECKOTO CPETHETO 3HAYEHUS
BEJINYUHBI.

MaremaTtnueckoe 0XKMIaHNUE U TUCIIEPCHS CIIy4aiHON BEIMYUHBI «YUCIIO YCIIEXOB B CEPUU
ucnelTaHui bepHymm».

[TonsiTre o 3akoHe OoNbLINX yKcell. MI3MepeHne BepoaTHOCTEN ¢ TOMOIIIbIO YacToT. Poib

Y 3HAUYCHUE 3aKOHA OOJIBIINX YUCEN B IPUPOJIC U OOIIECTBE.
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4. IlianupyeMble NpeAMeTHBIE pe3y/IbTaThbl 0CBOEHHS padoueil

nporpaMmbl Kypca « BeposiTHOCTB U cTaTHCTHKa» 7 — 9 KJjacc

7 Kaacc

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7 Kilacce
XapaKTEePU3YIOTCS CIEAYIOIMNUMU YMEHUSIMU.

v YuraTth nHOOPMAIIHIO, IPEICTABICHHYIO B TaOIMIax, Ha JHarpaMMax; MpeacTaBisTh

JIAaHHBIE B BUJIE TAOJHUII, CTPOUTD JUArpaMMBbl (CTOJOMKOBBIE (CTOJI0YATHIE) M KPYTOBBIC)

10 MacCUBaM 3HAYCHUIA.

OnwuceIBaTh U MHTEPIPETUPOBATH pealIbHbIC YHCIIOBBIC JaHHBIC, IPEICTABICHHBIC B
Ta0JIMIaxX, Ha JUAarpaMMax, rpaukax.

Wcronp30BaTh 7151 OMMCAHUS TAaHHBIX CTATUCTHUECKUE XapaKTEPUCTHKH: CpelHEe
apudMeTHIecKoe, MeIaHa, HanOoJbIllee M HAUMEHbIIIee 3HAYCHUs, pa3Max.

HmeTh npeacTaBieHne o CIy4aifHONH N3MEHYMBOCTH Ha MpUMEpPax IeH, (pu3nueckux
BEJIMYMH, aHTPOTIOMETPUYECKUX JIAHHBIX; UMETh MPEICTABICHUE O CTATUCTUYECKOM
YCTONYUBOCTH

8 knacc

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 8 Kilacce
XapaKTEepU3YITCA CICAYIOUIMMU YMEHUSAMU.

v

W3Bnekath U npeoOpa3oBbIBATh HHPOPMALIUIO, PEICTABIEHHYIO B BU1€ TaOIMIL,
Jyarpamm, rpaukoB; IPeACTaBIATh JaHHbIE B BUAE TaOIMIL, AUarpamm,
rpaduxoB.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX TOKa3aTeJIel: CPeTHNUX
3HaYeHUH U Mep pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAApPTHOE

OTKJIOHEHHE).

HaxonuTh 4acTOTHI UHMCIIOBBIX 3HAYEHUH U YACTOTHI COOBITUI, B TOM YHCIIE 110
pe3yabpTaTaM U3MEpPEeHU U HaOII0ICHUH.

HaxoauTh BeposTHOCTH CllydallHbIX COOBITHI B OMBITaX, 3Hask BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonp3oBathk rpaduyeckue MOJENN: JEPEBO CIy4ailHOTO 3KCIIEpUMEHTA,
JarpaMMsl Diiiepa, 4uciaoBas mpsmasl.

OnepupoBaTh NOHATHUSAMHU: MHOXECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH ONEPALIUU HAJl
MHOXeCTBaMU: 00bEMHEHUE, NIepeceueHue, JONOTHEHNE; IEPEUNCIIATh JIEMEHTHI
MHOXECTB; IPUMEHATH CBOWCTBA MHOYKECTB.

Hcnonb3oBath rpadguyueckoe NpeaACcTaBIeHne MHOXKECTB M CBA3EH MEXIy HUMH IS
ONMCaHUs IPOLIECCOB U ABJICHU, B TOM YHCIIE IIPU PELICHUH 3a/1a4 U3 IPYTrUX
y4€OHBIX MPEIMETOB U KypCOB.

9 knacc

ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTUCTUKA» B 9 Kiacce

XapaKTEepU3yIOTCA CIEAYIOUIUMU YMEHUSAMU.
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N3Bnekats u mpeoOpazoBbIBaTh HHPOPMAIIHIO, MTPEJCTABICHHYIO B Pa3TUIHBIX
HCTOYHUKAX B BUJIC TAOIUII, Tuarpamm, rpauKoB; IPeICTaBIATh JaHHBIC B BUIC
Ta0JIUII, TUarpaMM, TpaduKoB.

Pemate 3a1aun opraHu30BaHHBIM ITEPEOOPOM BaPHUAHTOB, a TAKXKE C
WCITOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI M METOIOB.

Hcnonb3oBaTh onucaTeIbHbIE XapaKTEPUCTUKU JJIsI MAaCCUBOB YMCIIOBBIX
JTAHHBIX, B TOM YHCJI€ CPEHUE 3HAYCHUSI U MEPhl paCCEUBAHUS.

HaxonuTth 4acTOTHl 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCJIE TIOJIb3YSICh
pe3ynbTaTaMu IPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxomuTh BEpOsSTHOCTH CIIy9aliHBIX COOBITHIA B U3YYCHHBIX ONBITAX, B TOM YHUCIIC
B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUIX
UCIIBITAHUH 10 TIEPBOTO YCIeXa, B CEpUSIX UCTbITaHUIN bepHyIu.

HmeTh npeacTaBiieHre O CIy4aifHON BEeIMUMHE U O pacipelelIeHUH
BEPOSITHOCTEH.

HNmetp npeacTaBieHue 0 3aKOHE OOJBIITNX YHUCET KaK O MIPOSIBICHUT
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIIIUX YHCEN B

MIPUPO/IE U OOIIECTBE.
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5. TemaTnuyeckoe JIaHMpoBaHue yueOHOro kypca «I'eomerpus» 7 — 9 Kiaaccol

7 Knacc
KonnuyectBo
4yacoB
) g Bupel, popmsl DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM - E = § = Buabl gesiTeJIbHOCTH KOHTPOJIsI (uudposbie)
n/n nporpamMmbl 5 58 z g o0pa3oBaTebHbIE
2 2 = > = pecypcsl
= = < =~
2 | g
11 [IpencraBnenne naHHBIX B 1 OcBauBaTh CIIOCOOBI IPECTABIECHUS VYcrHBIi onpoc https://resh.edu.ru/
TaOIHUIax. CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX [MucerMeHHBIH
[IpakTHdeckue BEIYUCICHHS TIO MAaCCHBOB C TIOMOUIBIO KOHTPOJIb
TaOINYHBIM TaHHBIM. TaOIUI] ¥ TUarpaMM C MCTIONh30BaHUEM TectupoBanue
AKTyaJIbHBIX ¥ BaJKHBIX TAHHBIX Kontponbnas
1.2 WzBneuenne u HHTEPIpETALHS 1 (memorpaduueckue naHHbIE, pabora
TaOJIMYHBIX JaHHBIX. MIPOM3BOCTBO TIPOMBIIIIIEHHON 1 CamoorieHka ¢
CEJIbCKOXO03SIMCTBEHHOM MTPOIYKIINH, HCIIOJIb30BaHUEM
13 [IpakTnueckas padora 1 1 OOIIECTBEHHBIC U IPUPOHBIC SBICHUS). «O1€eHOoYHOTO0
«Tabmuisn». Nzydate MeTO 61 pabOTHI ¢ TAOMUYHBIMY U | JINCTa»
rpadUYecKUMH MPeICTaBICHUIMH NaHHBIX | [IpakTudeckas
1.4 I'padmueckoe npencrapneHue 1 C IOMOIIIBIO pabora
JAaHHBIX B BUJE€ KPYTOBBIX, 1U(POBBIX PECYPCOB B XOJIE
CTOJIOMKOBBIX (CTOJIOYATHIX) HPaKTUYECKUX paboT
Jarpamm.
15 UreHue U MOCTpOeHHE JuarpamMm. | 2 1
[Ipumepst nemorpaduyeckux
Jarpamm.
1.6 [IpakTiueckas padora 1 1
«Jlmarpammen
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Hroro no pazuaeny:

2.1 YucoBsie HAOOPHI. OcBauBaTh MOHATHS: YUCIIOBOH HA0OD, YcTHBIH ompoc https://resh.edu.ru/
Mepa IEHTPATbLHOM TeHIECHIIUH (Mepa IIncrMeHHbIi
2.2 Cpennee apudpmeTnieckoe. LEHTpa), B TOM YHCIIE CpeIHEE KOHTPOJIb
apudmerndyeckoe, MeTUaHA. TectupoBanue
2.3 Meauana unciaoBoro Habopa. OnuceIBaTh CTATUCTHYECKUE TAHHBIE C KontponbpHas
MOMOIIBIO CpeTHeTo apuMeTnyeckoro u | pabora
2.4 VY CcTONYMBOCTh MEAUAHEI. Meauadbl. Pemares 3amadn. CaMoOoOI1IeHKa C
N3yuaTh CBOICTBA CPEIHUX, B TOM YHCJIE C | UCHOJIB30BAHUEM
25 IpakTHueckas pabora «Cpeanue MOMOIIBIO IIU(POBBIX PECYPCOB, B XOJ€ «OueHo4Horo
SHAYCHUSD. MPaKTUYECKUX PadoT. JIVCTay
OcBauBaTh MOHATHS: HAUOOJIBIIIEE I IIpaktuueckas
26 HauGonsiee 1 HauMeHbIIee HaMMEHbIIIee 3HAYCHHUST YUCIIOBOTO pabora
3HAYEHWsI YUCIOBOTO Habopa. MaccCuBa, pasMax.
Pemars 3amaun Ha BEIOOp criocoba
27 PasMax. OIMCaHUs TaHHBIX B COOTBETCTBHUHU C
MPUPOJION TAHHBIX U LEISIMU
WICCIIeTOBAHHUS
Wroro no pazneny:
3.1 CrnyuyaitHas N3MEHYHBOCTh OcBanBaTh MOHATHS: YaCTOTA VYeTHbI onpoc https://resh.edu.ru/
(mpumepsr). 3HAYEHUN B MacCUBE [TucrMeHHbIN
3.2 Yacrora 3Ha4eHUI B MaccuBe JaHHBIX, TPYIIITUPOBKA JaHHBIX, KOHTPOJIb
JTAaHHBIX. rucTorpamma. TectupoBanue
CtpouTh 1 aHATU3UPOBATh CamoorieHKa ¢
3.3 I'pymmupoBKa. THECTOTPaMMBI, TOJI0UPATh WCTIOJIb30BaHHEM
TTOAXOJISATIAIA TIaT TPYIITHPOBKH. «O1eHo4HOTO
34 FI/ICTOFpaMMLI. OcBauBarth rpa(’pnquKHe JIACTa»
MpEeACTaBJICHUS Pa3HBIX IIpakTHueckas
3.5 [IpakTrueckas paborta BHJIOB CIIy4YaifHON M3MEHYHUBOCTH, B | paboTa
«CnyyaitHasi U3BMEHUYHUBOCTH TOM 4HCIIe C
[TOMOIIIbIO IIU(PPOBBIX PECYPCOB, B
XOZ€ MPAaKTUIECKON pabOThI
Uroro no pazneny:
4.1 I'pad, Bepunna, pedpo. OcBauBaTh MoHATH: Tpad, BepmuHa | Y CTHBIH 0ompoc https://resh.edu.ru/
IIpencraBnenue 3agauu ¢ rpada, pedpo rpada, cTerneHb IInceMeHHbII
noMouIslo rpaga. (BaJICHTHOCTB BEPILMHBI), LIETIb KOHTPOJIb
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4.2

CrerneHb (BaJICHTHOCTD)
BEPIINHBI.

Yucno pédep u cymmapHas
CTETICHb BEPIIHH.

4.3

Llens 1 muk.

[TyTs B rpade.
IIpencraBienue o CBA3HOCTH
rpada.

44

O6xox rpada (3iIepoB MyTh).
[IpencraBnenne 06
OPHEHTHUPOBAHHBIX Tpadax

Y THKIL.
OcBauBaTh MOHATHS: IyTh B rpade,
9iiNepoB myTh, 00x01 rpada,
OpPHECHTHUPOBAHHBIN Tpad.

Pernrate 3a/1a4n Ha IOUCK CYMMBEI
CTeleHel BepnH rpada, Ha IOMCK
00xoja rpada, Ha MOUCK

MyTeil B OpPUCHTUPOBAHHBIX Ipadax.
OcBamBaTh CIOCOOBI TIPEICTABICHHUS
3a7a4 U3 Kypca anreopsl,
TEOMETPHH, TCOPUH BEPOSTHOCTEH,
JPYTUX TPEIMETOB C TOMOIIBIO
rpa¢oB (KapThl, CXEMBI,
ANIEKTPUYECKHE TICTIH,
(hyHKIIMOHATBHBIE

COOTBETCTBHSI) Ha MpUMepax

TectupoBanue
CaMoolIeHKa ¢
HCII0JIb30BaHHEM
«O1neHoYHOrO
JINCTa»

Hroro no paszpeny:

5.1

Crny4aifHbIil OIIBIT M cITy4aiiHOe
COOBITHE.

5.2

BeposiTHOCTh 1 4acTOTa COOBITHSI.

Pone ManoBeposITHRIX 1
MPAKTUYECKU T0CTOBEPHBIX
COOBITHUH B IPUPOE U B
obmecTse.

5.3

MoHeTa u urpanbHasi KOCTb B
TEOPUU BEPOSTHOCTEM.

5.4

[IpakTnueckas padora «Hacrora
BBITIA/ICHUS OpJIay

OcBauBaTh MOHATHS: CITy4YailHBIN
OTIBIT U CIIy4aiiHoe coObITHE,
MaJOBEPOATHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

UzyuaTh 3HaUMMOCTh
MaJIOBEPOATHBIX COOBITHIA B
MIPUPOJIC U OOIIECTBE HA BAYKHBIX
npuMepax (aBapuu, HeCHaCTHbIE
Cllyyaw, 3aIlIyTa IEPCOHANBHON
nHpOpMaIUH, Tiepeiava JaHHbBIX).
H3y4dars posb KIIaCCUYECKUX
BEPOSITHOCTHBIX MoJienell (MOHeTa,
WrpajgbHast KOCTh) B TEOPUHU
BEPOSITHOCTEM.

Habnronate 1 u3y4ars 4acToTy
COOBITHIA B IPOCTBIX
JKCIIEPUMEHTAaX, B TOM YHCIIE C
TTOMOIIBIO

U(POBBIX PECYPCOB, B X0

YcTHBI onpoc
[TucrMeHHbIN
KOHTPOITb
TectupoBanue
CaMooI1IeHKa ¢
WCTIONb30BaHHEM
«O1eHo4HOTO
JUCTa»
[IpakTuueckas
pabota

https://resh.edu.ru/
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MIPAKTHYECKON PabOTHI

Wroro mo pazneny: 4

6.1 [IpencraBnenue qaHHBIX. 1 [ToBTOPSITH H3yUECHHOE U YcTHBI ompoc https://resh.edu.ru/
BBICTPaUBaTh CUCTEMY [MucermenHHbII

6.2 OnmucarenbHast CTATUCTHKA. 1 3HaHUH. KOHTPOJIb
Pemats 3aaun Ha npeacrapienue U | TecTupoBaHue

6.3 BeposiTHOCTH ciy4aiftHOTO 3 OIMCaHNe JAHHBIX C MOMOIIBIO KonTtponbsHas

COOBITHSL. H3YUYCHHBIX XapaKTEPUCTHK. pabota

OO6cyxnaTe IpUMepPhI CIyYaiHBIX CamoorieHka ¢
COOBITHI, MAJIOBEPOSITHBIX U HCIIOJIb30BaHUEM
MPAKTHUYECKU JOCTOBEPHBIX «OueHo4YHoro
CIIy9allHBIX COOBITHI, UX POJIH B JIUCTa
MIPUPOJIE ¥ KU3HHU YeJIOBeKa

Wroro o pasneny: 5

OO111ee KOJMYECTBO YacoB Mo mporpamme: | 34
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8 knacc

KosmuecTBo
4acoB
o g Buabl, popmbl DJ1eKTPOHHBIE
Ne HaunMeHoBaHue pa3jaesioB U TeM = = = = Buasl gesre1bHOCTH KOHTPOJIsA (uudposbie)
n/n NMPOrpaMMbl é % £ q:é £ o0pa3oBaTebHbIE
2 E_xcg E LCE pecypchbl
:|E
11 [IpencraBnenre naHHBIX. 1 [ToBTOPSITH M3y4YEHHOE U BHICTPANBATH YceTHsIl ompoc https://resh.edu.ru/
OrnucarenbHasi CTAaTUCTHKA. CHCTEMY 3HAHUH. ITucemennsIi
Pemate 3amaun Ha peACTaBICHUE U KOHTPOJIb
1.2 CrydaifHast '3MEHYHBOCTbD. 1 OIHCaHNE JaHHBIX C ITOMOIIBIO TectupoBanue
Cpennne 4nciaoBoro Habopa. W3YYEHHBIX XaPAKTEPUCTHUK. CamoorieHka ¢
Pewiate 3agaun Ha peacTaBiICHUE HCIIONb30BaHUEM
1.3 CrnyuaiiHbie COOBITHS. 1 TPYNIIUPOBAHHBIX JaHHBIX U OIIMCAHUE «O1eHoYHOTO
BeposTHOCTH ¥ 4aCTOTHI. CIy4allHOM U3MEHYUBOCTH. JIUCTa
Pewiate 3anaun Ha onpeneaeHUe YacTOTh
1.4 Krnaccuueckne Mozaenu Teopun 1 cltydaifHbIX COOBITHH, 00CYXKIEeHHE
BEPOSTHOCTEH: MOHETA U MIPUMEPOB CIyYalHbIX COOBITHH,
UrpajabHas KOCThb MaJIOBCPOATHBIX U MPAKTUYICCKN
JIOCTOBEPHBIX CITYYalHBIX COOBITHI, UX
pOJIH B IPUPOJIE ¥ KU3HU UETOBEKA
Uroro B pazgene: 4
2.1 OTKIIOHEHUS. 1 OcBauBaTh NOHATHUS: TUCIIEPCUS U VYerHblIi onpoc https://resh.edu.ru/
CTaHJAPTHOE OTKJIOHEHUE, UCIIONIb30BATh ITuceMenHbIi
2.2 Hucnepcus ancnoBoro Habopa. 1 9TH XapaKTEPUCTUKHU IS OTIMCAHUS KOHTPOJIb
paccerBaHUs JaHHBIX. TectupoBanue
2.3 CraHaapTHOE OTKJIOHEHHUE 1 BreiaBurath runoressl 00 otcyTcTBun ik | CaMooIeHKa ¢
YHCI0BOTO HAbOpa. HaJU9HUH CBSI3U TI0 TUarpaMMamM HCIIOTH30BAaHUEM
pacceuBaHuUs. «O1eHoYHOTO
2.4 I[I/IarpaMMLI pacceuBaHwUs 1 CTpOI/ITL JuarpaMMbl pacCeMBaHUs 11O JHCTa»

UMCIOIIMMCS JaHHBIM, B TOM YHUCJIC C
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ITOMOMIBIO KOMITBIOTEPA

Wroro mo pazneny: 4
3.1 MHO0kecTBO, MOAMHOKECTBO. 1 OcBauBaTh NOHATHS: MHOXECTBO, 3JIEMEHT | Y CTHBIA OIPOC https://resh.edu.ru/
Omnepanuu HaJl MHOXKECTBAMH: MHO>KECTBA, IOJIMHOKECTBO. [MucrMmeHHBIH
o0beTMHEeHHUE, TIepeceUcHNE, BEITIONHATE oniepanuy HaJl MHOXKECTBAMH: | KOHTPOJIb
JIOTIOJTHEHUE. o0beTMHEeHHUE, TIepeceueHue, JononHenue. | TectupoBaHue
Hcnonp3oBaTh CBOMCTBRA: KonTposbHas
3.2 CoiicTBa oneparuii Hax 1 nepeMecTUTeNbHOE, COYeTaTeIbHOE, pabora
MHOECTBAMH: pacrpenenuTeIbHOe, BKIFOUCHHS. CamoorieHka ¢
nepeMecTUTENhHOE, Hcnonw3oBath rpaduueckoe HCIIOJIb30BaHUEM
coyeTaTenbHOE, MPEJICTABICHUE MHOXECTB IIPH OMKMCcaHuu | «OIEeHOYHOTro
pachpenenuTeIbHOE, BKIFOUCHHS. PEabHBIX TIPOIIECCOB U SBICHHMA, TIPU JIVCTaY
pEIICHHUN 3a/1a4 U3 APYTHX YUEOHBIX
3.3 I'padmueckoe npeacTaBiIcHUe 2 MPEIMETOB U KYPCOB
MHOJKECTB.
Wroro mo pazneny: 4
4.1 DneMeHTapHbIe COOBITHSI. 1 OcBauBaTh MOHATHS: dJIEMEHTAPHOE VYcTHBI onpoc https://resh.edu.ru/
CrnyuaiiHbie cOOBITHSI. cOOBITHE, CITy4YaiiHOE COOBITHE KaK [TucemeHHbIH
COBOKYITHOCTb OJIarONPUSTCTBYIOLIUX KOHTPOJIb
4.2 brnaronpusrcTByromme 1 3JIEMEHTaPHBIX COOBITHH, TectupoBanue
3IIEMEHTAPHBIC COOBITHSI. PaBHOBO3MOJKHBIE 3JIEMEHTAPHEIE CamoorieHKa ¢
COOBITHSL. UCIIOJIb30BaHUEM
4.3 BeposTHOCTH COOBITHIA. 1 Pemiath 3aaun Ha BBIYKCIICHUE «O1UeHOYHOTO
BEPOSITHOCTEH COOBITHI 110 BEPOSTHOCTSAM | JIUCTA»
4.4 OmnBITHI C PaBHOBO3MOXKHBIMH 1 DJIEMEHTapPHBIX COOBITHI CITy4aifHOro IIpakTrueckas
3JIEMEHTaPHBIMH COOBITHSIMU. OIIBITA. paboTta
Penrath 3aaun Ha BBIYKCIICHUE
45 Cryuaiinblii BBIGOD. 1 BEPOSATHOCTEH COOBITHI B ONBITaX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH
4.6 [Ipaktuueckas padora «Omnbite ¢ | 1 COOBITHSIME, B TOM 4HCJIC C IOMOLIBIO

PaBHOBO3MOKHBIMHA
SJICMCHTAPHBIMU COOBITHSIMI

KOMIIBIOTEPA.

[IpoBOIUTE ¥ M3ydaTh OMBITHI C
PABHOBO3MOXHBIMU JIEMEHTapPHBIMU
COOBITHAMH (C MCIOIB30BaHUEM MOHET,
WUTPAITBHBIX KOCTEH, IPYTUX MOJIEIICH)
B X0JI¢ MTPAKTUIECKON pabOTHI
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Hroro no pazuaeny:

51 epeso. 1 OcBanBaTh OHATHS: IePEeBO Kak rpad 6e3 | YCTHBINA ompoc https://resh.edu.ru/
LIMKJIa, BUCAYas BEpIINHA (JIUCT), BETBb [MucemeHHbIH
5.2 CBoiicTBa JiepeBa: 1 JiepeBa, MyTh B IEpEBE, TUAMETP JIepeBa. KOHTpOJIb
€JUHCTBEHHOCTb ITyTH, N3yuats cBoiicTBa epeBa: TectupoBanue
CYyILIECTBOBAHKE BUCSIYEH CYyILIECTBOBAHHUE BUCSUYEU BEPUINHBL, KonTponbHas
BEPILUHBI, CBA3b MEX/Y YUCIOM €MHCTBEHHOCTb ITyTH MEXIY ABYMS pabora
BEPLINH U YUCIOM pEbdep. BEPLIMHAMH, CBS3b MEXKAY YUCIOM CamoorieHka ¢
BEPIIKH U YUCIOM pEdEp. WCIIOITE30BaHUEM
5.3 ITpaBuiIO0 YMHOKEHHS. 2 Pemats 3agaun Ha mouck U nepeuncnenne | «OUEeHOYHOTro
myTel B IepeBe, onpeesieHle Yucia JUCTa»
BEPIIMH WK p&0ep B AepeBe, 00X0T
OMHApHOTO JiepeBa, B TOM YHUCIIC C
NpUMEHEHUEM IIpaBUIa YMHOXKEHUSA
Wroro mo pazneny: 4
6.1 [IpoTuBoOIIONOXKHOE COOBITHE. 1 OcBauBaTh IMOHATHUSA: B3aUMHO VYcrHBIi onpoc https://resh.edu.ru/
MIPOTHUBOIIOJIOKHBIE COOBITHS, OTIEpPaIN IIncemennslit
6.2 Huarpamma Diinepa. 1 HaJl COOBITHAMH, OOBETUHCHUE U KOHTPOJIb
OO0benuHEeHNE U TIepeceueHIe nepeceyeHre COObITUH, JuarpaMma TectupoBanue
COOBITHH. Oiinepa (Ditnepa—Benna), coBmecTapie 1 | CaMOOIeHKA C
HECOBMCECTHBIC CO6BITI/I$I. HCIIOJIB30BAHUEM
6.3 HecoBMmecTHBIE COOBITHS. 1 N3yuaTh TEOpEMBI O BEPOSATHOCTH «O1eHoYHOrO
dopmyia CI0KEHHS o0BeMHEHUS IBYX COOBITHI ((hOPMYIIBI JTUCTa»
BEPOSATHOCTEN. CJI0OKEHHS BEPOATHOCTEH). KonTponbhas
Pemarp 3amaun, B TOM 4nCiie TEKCTOBBIE pabora
6.4 IIpaBuiO yMHOXEHHUS 1 3a/la4yl Ha OTIpe/IeTICHHE BEPOATHOCTEN
BepOfITHOCTeﬁ. OG’I:CI[I/IHCHI/ISI 1 NEPpECCUCHUA COOBITHH C
IMOMOMIBIO YMCJIOBOU IIPAMOHU, JUAarpaMm
6.5 YcioBHas BEPOSTHOCTb. 1 Oiinepa, GopMyIIbl CITOKCHHS
BEPOSATHOCTEH.
6.6 HezaBucHUMBIE COOBITHS. 1 OcBauBaTh MOHATHS: MPABUIIO YMHOKEHUS
BEPOATHOCTEH, YCIIOBHAs BEPOSITHOCTD,
6.7 IIpencraBnenue ciry4aifHOro 2 HE3aBHCHMBIC COOBITHS JIEPEBO

9KCIICPUMCHTA B BUJC ACPCBA.

CITy4aitHOro OmbITa.
Wzydats cBoiicTBa (OIpenenenus)
HE3aBHCHMBIX COOBITHH.
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Pemrats 3anaun Ha onpenencHue U
UCIIOJIb30BaHUE HE3aBUCUMBIX COOBITHH.
Pemats 3agaun Ha MOUCK BEPOSITHOCTEH, B
TOM YHCJIE YCIOBHBIX, C HCIOJIb30BaHUEM
JIepeBa CIy4ailHOro ONbITa

Wroro no pazneny:

7.1 IIpencraBnenne naHHBIX.
OnwucatenbHas CTATUCTUKA.

7.2 I'padbr.

7.3 BepostHocTh ciydaiiHOTO
COOBITHSL.

1.4 OneMeHTbl KOMOMHATOPUKH.

I1oBTOpATH U3yYEHHOE U BBICTPAUBATh
CHCTEMY 3HAHHUM.

Pemrats 3anaun Ha OpeacTaBICHUE U
OIIMCAHUE JAHHBIX C IOMOILBIO
M3Y4YEHHBIX XAPAKTEPUCTUK.

Pemarp 3amaun ¢ npuMeHeHneM rpadoB.
Pewate 3anaun Ha HaXOXKAECHUE
BEPOSITHOCTH CITyYaiiHOTO COOBITHS TIO
BEPOATHOCTSM DIIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITHUSMH.

Pemrate 3agaun Ha HaXO0XKJACHUE
BEPOATHOCTEH OObETUHEHHS U
nepeceueHnst COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpadyecKuX NpeCTaBIeHIN 1 IepeBa
CIIy4allHOTrO OIbITA.

Peuiats 3aj1aun Ha nepevyuciaeHne
KOMOMHAIIWH (YUCIIa IEPECTAaHOBOK, YHCIIa
COUETaHWIi), Ha HAXOXKJIEHUE
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCIIE C
HCIIOJIb30BaHUEM TpeyrojabHuka [lackans

VYeTHBI onpoc
IInceMeHHBIN
KOHTPOJIb
TectupoBanue
CaMoolIeHKa ¢
HCITOJIb30BaHUEM
«O1eHoYHOT O
JIACTAa»

https://resh.edu.ru/

Uroro no pazneny:

OO11ee KOJTUYECTBO YacOB I10 MPOrpamMMe:

34
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9 knacce

KosmnuecTBo
4acoB
o g Buabl, popMmbl DJ1eKTPOHHBIE
Ne HaumMeHoBaHue pa3jesioB u . § = § = Buaebl gesre1bHOCTH KOHTPOJIsA (uugposbIe)
n/n TeM MPOTrPaMMBbl 5 = = z £ o0pa3oBaTebHbIE
2 | 2% S pecypcsl
2 = =
: g
11 [IpencraBnenne maHHBIX. 1 [ToBTOPSITH M3y4YEHHOE U BHICTPANBATH VYeTHsli onpoc https://resh.edu.ru/
CHCTEMY 3HAHUM. [TuceMeHHbIN
Pemarsn 3aJa4y Ha MMPEACTaBJICHUEC U KOHTPOJIb
OIMIMCaHUEC JaHHBIX. TCCTI/IpOBaHI/Ie
12 OmnucarenbHasi CTATHCTHKA. 1 Pewate 3anaun Ha HaXOXKACHUE CamooneHka ¢
BEPOATHOCTEH OObETUHEHHS U HCTIOTTb30BaHHEM
nepeceYeHus COObITUMH, B TOM YHUCIIC «O11eHOYHOTO
HE3aBHCHUMBIX, C UCTIOJIH30BAHUEM JUCTa»
13 Oneparuu HaJl COOBITUIMU 1 rpaguecKkux . .
NpeJICTAaBICHUH U IepeBa CIy4aiiHOro
OIIbITA.
Pemarp 3amaun Ha epedncieHre
KoMOWHaNWH (4rciia nepecTaHOBOK, YHCia
COYETaHMI), HA HAXOXKJICHUE
14 HesaBHeHMOCTE COGBITHI 1 BEPOATHOCTEH COOBITHI C MPUMEHEHUEM
KOMOHMHATOPUKH, B TOM YHUCIIE C
UCTIOJIb30BaHueM TpeyronbHuka [lackais
Wroro mo pasnmeny: 4
21 KombOunaTopHOe mpaBmiio 1 OcBauBaTh MOHATHS: KOMOUHATOPHOE VYeTHbIi ompoc https://resh.edu.ru/
YMHOKEHHS. MIPABIIIO YMHOXEHUSI, YIIOPSIOUYCHHAS [MucrmeHHbII
napa, Tpoiika 0ObEKTOB, IEPECTAHOBKA, KOHTPOJIb
2.2 [epecTanoBkw. 1 (akTopuan yncia, CoueTaHue, YUCI0 TectupoBanue
dakropual. coueTaHuid, TpeyroibHuk [lackans. CamooreHka ¢
Penrath 3a1aun Ha iepednciicHue WCTIOJIb30BaHHEM

144



2.3 CoueTanus u ynucio couerannid. | 1 YIOPSIOYCHHBIX T1ap, TPOCK, «O1eHoYHOTO
Tpeyronpuuk Ilackans. MepeUYrCIIEHUE MePECTAaHOBOK U JIACTa
COYETaHUH SIIEMEHTOB PA3ITHYHBIX [IpakTuueckas
24 [IpakTuueckas padbota 1 MHOECTB. pabota
«BpruucieHrne BEpoOITHOCTEN C Pemrats 3a1aun Ha NpUMEHEHUE YKCIIa
HCIIOJIb30BaHHEM coueTaHuii B aredpe (Cokpani¢HHOe
KOMOWHATOPHBIX (DYHKIUA yMHOXeHHe, OnHOM HploToHa).
JIEKTPOHHBIX TAOJIUID Pemate, npumMeHsist KOMOMHATOPUKY,
3a[a4u Ha BBIYKMCICHUE BEPOSTHOCTEH, B
TOM YHCJIE C TIOMOILBIO DJIEKTPOHHBIX
TaOJIHIL B XOJ€ MPAKTUIECKOM
paboTHI
Wroro o pasneny: 4
3.1 I'eomeTpryeckas BEpOSITHOCTb. 2 OcBauBaTh MOHATHE TCOMETPUICCKON YcTHBIH Onpoc https://resh.edu.ru/
BEPOSITHOCTH. [TuceMeHHbIN
Pemath 3amaun Ha HAXOXKACHHE KOHTPOJIb
BEPOSITHOCTEH B TectupoBanue
3.2 Crny4aifHpIil BBIOOP TOUKH U3 2 OTBITaX, MPeACTaBUMBIX Kak BbIOOp Touek | CaMooleHKa C
(urypsl Ha IUIOCKOCTH, U3 13 MHOTOYTOJIbHUKA, KPYTa, OTPe3Ka WIN | UCIOJIb30BaHUEM
OTpEe3Ka, U3 AYTU OKPYKHOCTH IYTH OKPY>KHOCTH, YHCIIOBOT'O «OueHo4YHoro
MPOMEKYTKA JIHCTa»
Koutponbshas
pabota
Wroro no pasneny: 4 | | | |
4.1 HcneiTanue. 1 OcBauBaTh NOHATHS: UCIBITAHNE, VYceTHbIl onpoc https://resh.edu.ru/
3JIEMEHTapHOE COOBITHE B HCIIBITAHUN ITuceMeHHBII
(ycmex u Heyaua), cepusi HCIIBITAaHHH, KOHTPOJIb
HaACTYIUIEHHE TIepBoro ycnexa (Heyaauu), | TectupoBanue
4.2 Ycenex v Heynaa. 1 cepus ucneltanuii beprymm. CamMooneHka ¢
Penrath 3aaun Ha HaxXOXJIEHHE WCTIOJIb30BaHHEM
4.3 Cepust UCIIBITAaHUN 10 IEPBOTO 1 BEPOSITHOCTEHN COOBITUH B CepUU «O1eHo4HOor0
ycrexa. WCTIBITAaHUI 1O IEPBOTO ycIexa, B TOM JIHCTa
qucie ¢ npuMeHeHneM Gopmyisl cymmsl | [lpaktuueckas
4.4 Hcnbitanus bepryium. 1 F€OMETPUYECKON POTPECCUM. pabota
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BeposTHOCTH COOBITHI B CEPHH
rcnbpITaHuil bepHymum

4.6

[IpakTuueckas padbota
«Hcnsitanusa bepHymnmn»

Pemats 3a1aun Ha HAXOXKICHHE
BEPOSTHOCTEH DJIIEMEHTAPHBIX COOBITHIT B
CepHuH UcCHbITaHUU bepHyiy, Ha
HAaXO0X/ICHUE BEPOATHOCTH
ONPEeACIEHHOrO YHCIa YCIIEXOB B CEPUH
ucnbITanuil bepuymn.

W3yyatp B X0/1e MpakTHYECKOH paboThL, B
TOM YHCJIE C TIOMOILBIO IIM(POBBIX
pECYPCOB, CBOWCTBA BEPOATHOCTH B CEPUU
vcnbITaHuil bepHysmm

Hroro

10 pa3Jieny:

5.1

Crny4aiiHas BeIMYUHA U
pacrpeneneHle BepOSITHOCTEH.

5.2

MareMaTHdeckoe OKHIaHUE U
JIMCTIEPCUS CITy4allHOM
BCJIIMYUHEI.

5.3

IIpuMmepsl MaTeMaTUYECKOTO
OKUJAHMS KaK TEOPETUIECKOTO
CPEIHETO 3HAUYCHUS BEIINYHHBI.

5.4

[TousiTHe 0 3aKOHE OOMIBIINX
YHUCCII.

OCBOWTD MOHATHS: CIIy4aliHas BEJIUYNHA,
3HAUYCHUE CIy4YalHON BEIUYUHBI,
pacrnpeneneHue BEPOSTHOCTEM.

N3yyats u 06Cy>XKAaTh NPUMEPHI
JVCKPETHBIX U HENTPEPBIBHBIX CITy4aiiHBIX
BEJIMYUH (POCT, BEC YEIIOBEKA,
YHCIEHHOCTh HACETICHUS, APYTUE
W3MEHYVBBIC BEJINYMHBI,
paccMmaTpHuBaBIlIKecs B Kypce
CTaTHCTUKN), MOAETBHBIX CITyYalHBIX
BEJIMYNH, CBSI3aHHBIX CO CIy4alHBIMU
omnbITaMu (OpocaHre MOHETBI, UTPAJIbHOMN
KOCTH, CO CITy4aifHBIM BEIOOpOM

U T. IL.).

OcBaunBaTh NOHATHS: MATEMAaTHIECKOE
0KUJAHUE CITyYaTHOW BEIUUUHBI KaK
TEOPETUYECKOE CpeIHeE 3HAUCHNE,
JUCTIEPCHUS CITydallHOW BETMYUHBI KaKk
aHaJIOT JUCIIEPCHH YHCIOBOTO Habopa.
Pematp 3amaun Ha BEIYUCIICHHE
MaTEMaTHYECKOT0 OKMIaHUS U
JUCTIIEPCUU TUCKPETHOH ciydaifHON
BEJIMYMHBI 10 3alaHHOMY
pacmpeneneHuio, B TOM YUCIie 3ajad,
CBA3aHHBIX CO CTPaXOBAHUEM U

VYeTHbI onpoc
[TucrMeHHbIN
KOHTPOIIb
TectupoBanue
CamooneHka ¢
HCIIOJIb30BAaHUEM
«O11€HOYHOT 0
JUCTa»
Kontponbsnas
pabota

https://resh.edu.ru/
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5.5

M3MepeHue BEpOsITHOCTEN C
ITOMOIIIBIO YaCTOT.
[IpumeHeHue 3aKk0Ha OOIBIINX
quCen

JIOTEPESIMH.
3HAKOMHTHCS C MATEMaTHIECKUM
OKUIaHUEM U TUCTIEpPCHEi HEKOTOPBIX
pacrpeesieHuid, B TOM YHCIe
pacrpeneneHus Cry4ailHol BeTNYMHbI
«YHCIIO YCIIEXOBY» B CEPUU MCIBITAHUN
bepryu.

Nzydats qacToTy COOBITHS B
MTOBTOPSIFOIINXCS CIYYaHBIX OTBITaX KaK
CIIy4aiiHyIO BETUUUHY.

3HAKOMHUTHCS C 3aKOHOM OOIBIIIIX YHACENT
(B8 popme beprymmm): mpu GonboMm
YKCJIE OIBITOB YaCTOTa COOBITHS OJIM3Ka K
€ro BepOSTHOCTH.

Pewate 3anaun Ha U3MepeHue
BEPOSITHOCTEH C IOMOIIBIO YaCTOT.
OO0CyxaTh poJib 3aKOHA OOJIBIINX YHUCEI
B 000CHOBaHUM YaCTOTHOT'O METOJA
U3MEPEHHUSI BEPOSITHOCTEH.

OO6cyx1aTh 3aKOH OOJIBIIIMX YHUCENT KaK
MIPOSIBIICHHE CTAaTHCTUIECKON
YCTOHYHBOCTH B U3MEHUYHBBIX

SBJICHUAX, POJIb 3aKOHA 6OJ]LIIH/IX YHCECIl B
MIPUPOJIC U B )KM3HU YEIOBEKA

Wroro no pazaeny:

6.1 [IpencraBnenue NaHHBIX. [ToBTOPATH U3YyYEHHOE U BHICTPAUBATH YcrHbIl onpoc https://resh.edu.ru/
CHUCTEMY 3HAHUM. [TucrMeHHbIN

6.2 OnwucarenbHast CTAaTUCTHKA. Pematp 3agaun Ha pecTaBICHUE U KOHTPOJIb
ONMCaHNE TaHHBIX. TectupoBanue

6.3 BeposiTHOCTH ciy4aiftHOTO Pemats 3a1a4un Ha HaXOXICHUE Camool11ieHKa ¢

COOBITHSL. BEPOSITHOCTEH COOBITHH, B TOM YHCIIC B HCIIOJIb30BaHUEM

OIBITax ¢ pABHOBO3MOXHBIMHU «O1eHo4Horo

6.4 DIeMEHTBI KOMOMHATOPUKH. 3JIEMEHTaPHBIMU COOBITUSIMH, JIUCTa»
BEPOATHOCTEH OOBETUHEHHS U KoHntponbHas

6.5 CryyaiiHble BeTUUMHbI 1 MepecevYeHNst COOBITHH, BEIYUCIIATH pabora

pachpeeseHus

BCPOATHOCTHU B OIIBITAX C CCPUAMU
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CITyYallHBIX UCTIBITAHUI

Wroro no pazneny:

10

[XY

0611166 KOJMYCCTBO 4aCOB IO pasaciry:

34
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