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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMmmMa 10 MareMaTuKe JUIs OOYyYaroIMXCs C 3aJep>KKON
MCUXUIEeCcKoTo pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 001Ier0 00pa30BaHUS
cocraBieHa B coorBeTcTBUU ¢ ®I'OC OOO (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 1. Ne 287), ®AOII ocHoBHOTO 00111€T0 00pa30BaHUsI JIJIs1 O0YUYAIOIIUXCS C
OrpaHUYEHHBIMA BO3MOXHOCTAMH 3710poBbs (IIprka3 Munnpocsemenust Poccun ot
24 Hos10pst 2022 1. Ne 1025), denepanbHO paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus 11 oOyvatomuxcs ¢ 3[1P mo yueObnomy npenmery «Marematuka»

Oﬁll_laﬂ XapaKTEepUCTUKA y‘lEﬁHOFO npeamerTra «MareMaTukKa»

VYuebnuniii npeamer «MaremaTuka» BXOAUT B MPEIMETHYIO 001acTh
«Marematuka u uHpopmatuka». OH cHOCOOCTBYET Pa3BUTHIO BBIUMCIMTEIBHOU
KyJbTypbl M JIOTHYECKOIO MBILIUICHUS, (POPMUPOBAHUIO YMEHHS IMOJIb30BATHCSA
QITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTHYECKHUX HABBIKOB, HEOOXOJMMBIX B
MOBCEHEBHON >ku3HU oOyuaromuxcs ¢ 3[IP. VYueOHblli mnpeamer pas3BUBaeT
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpaxeHHe, (YHKUHOHAIBHYIO TPaMOTHOCTbD,
YMEHUS  BOCIHPUHUMATh W KPUTHUYECKM  AHAIM3UPOBATh  MH(POPMAILHMIO,
MPEACTABICHHYIO B PA3JINYHBIX (popmax.

OOyueHue MaTeMaTUKe JaeT BO3MOKHOCTh pa3BHBaTh y oOyvatomuxcs ¢ 3I1P
TOYHYIO, PAlMOHAIbHYI0O U HWH()OPMATUBHYIO pe€4b, YMEHHE OTOHMpaTh Hauboiiee
MOAXO/SIINE S3bIKOBBIE, CUMBOJMYECKUE, Tpad)MUECKUe CPeCTBA I BBIPAKEHUS
CYKJIEHUH U HAIJISIAHOTO UX MPEICTABICHUSA.

[Iporpamma oTpaxaeT coaepkaHue oOyueHus mnpeametry «MartemaTuka» ¢
y4eToM O0COOBbIX 00pa3oBaTeNbHBIX TOTpeOHOCTEM oOyuatomuxcs c¢ 3[IP. VY
oOyuatomuxcst ¢ 3[IP nHanbonee BBIpaXXEHbI OTCTaBaHUS B Pa3BUTHMU CJIOBECHO-
JIOTUYECKHUX (POPM MBILUICHUS, TO3TOMY a0CTPaKTHBIE U OTBJICUCHHBIE KATETOPUU UM
TPYAHOJAOCTYIHBI. B TOXe BpeMs mpu crienuaibHOM 00y4eHHH 00ydYaroluecss MOTyT
BBIIIOJIHATh 3aJaHUsl MO auroputMy. OHHM BOCHPUMMYMBBEI K IIOMOIIHA, MOTYT
BBIMIOJITHUTh MEPEHOC Ha AaHAJOTMYHOE 3aJaHHE YCBOEHHOIO CHOc00a peleHHs.
CHmKeHue pa3BUTHS MBICIUTEIBHBIX ONEPAllMd M 3aMENJICHHOE CTaHOBJIEHUE
JIOTUYECKUX AECHUCTBUM MPUBOAAT K HEIOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMBIX
y4eOHbIX JeMcTBHMA. VY oOydarouuxcsi 3aTpPyJHEHbl CUETHbIE BBIUMCIICHUS,
IIPOU3BOJIUMBIE B YM€. B NMCHMEHHBIX BBIYMCIEHUAX OHM MOTYT MPOIYyCKaTh OJIHH
U3 TPOMEXKYTOUHbIX 1maroB. Ilpm pabore C YUCIOBBIMU  BBIPAKEHUSIMHU,
BBIYMCIICHUEM HMX 3HAYEHUS MOTYT HE YAEPKUBATh MPABUIIBHBIN MOPANOK IEWCTBUN.
[Ipu ympomenun, mnpeoOpa3zoBaHuu BbIpakeHuit ydamuecs ¢ 3P He w™oryT
CaMOCTOSITEIIbHO NPUHATH PEUICHUE O IMOCIEA0BATEIBHOCTH BBINOJHEHNUS NECHCTBUM.
KOHKpETHOCTh MBILIUIEHUS OCJIOKHSET YCBOCHHsI HAaBbIKA PELICHWS YpPaBHEHUH,
HEPAaBEHCTB, CHCTEMbl ypaBHEHHUH. VM MallofOCTYNHO coBepleHHe OOpaTHUMBbIX
orneparuim.



Huskuii  ypoBeHb pa3BUTUS JIOTMUECKHMX  OIEpaluii, HeZoCTaTOYHas
00OOILIEHHOCTh MBINUICHHUS] 3aTPYAHSIIOT U3ydeHHe TeMbl «DyHKIUN»: TMpU
omnpeneneHuN  (QYHKIMOHATBHOM 3aBUCHMOCTH, TMpPH OMNHCAHUU TIpapuuecKon
CUTYaIluH, UCIIONIb3Ys T€OMETPUUECKUN, anreOpandeckuil, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecs: He BUAST pa3HULIBI MEXIY O0JIACThIO OMpeNeiaeHUs PYHKINHA U
00J1aCTBIO 3HAYEHUN.

Pemmenne 3amad conpspkeHO € TPYAHOCTSIMU OQOPMIICHHS KpPATKOM 3amucH,
IPOBEACHMS aHAJIN3a YCIOBHS 3aauu, BbIIEJIEHUS cylecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHstoTCs CAeNaTh YMO3AKIIOYEHHE OT OOIIEro K 4YacTHOMY, HEpEIKO
BbIOMpAOT HEpalMOHAJIbHBIE CIIOCOOBI  PEIIEHUs, MHOIZA OrPAaHUYMBAIOTCS
MaHUIYJISIUSAMHI C YUCIIaMHU.

[Ipy wu3yueHuum reoMeTpuueckoro Marepuana oOydarommuecs ¢ 3I1P
CTAJIKUBAIOTCS C  TPYAHOCTBIO  JeNaTb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MoCJIeI0BaTeIbHbIE paccykaeHus. HenmpouHblie 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
MPUBOAUT K OIMIMOKaM B PEUIEHUH TeoMeTpuyecKHux 3agad. OOydarommecs: MOTryT
MOJAMEHUTH (POPMYITy, HEIPABWIBHO IPUMEHUTH Teopemy. K cepbe3HbIM OlIMOKaM B
pelmieHur  3a7a4  OPUBOASAT  HEJOCTATOYHO  Pa3BUTHIE  NPOCTPAHCTBEHHBIE
npeacraBieHus. VM CI0KHO BBIOJHATH YEPTEK K YCIOBHIO, B ITMCBMEHHBIX
paboTax OHM HE MOTYT IIPUBECTU OOBICHEHUE K UEPTEKY.

TO4YHOCTP 3alIOMUHAHUS U BOCHPOMU3BEACHHS YUEOHOr0 Marepuana CHUYKEHBI
M0 MNpPUYUHE CIA0OCTH MHECTUYECKON NEATENbHOCTH, CYXEHUs O0beMa MaMsTH.
OoOyuaromumest ¢ 3IIP TpeOyercst Oonblie BpeMEHM Ha 3aKpeIIEHWE MaTepuana,
aKTyaJn3alus 3HaHUH 0 OIOpe P BOCIIPOU3BEICHUH.

Jia  mpeojosieHuss  TPYAHOCTEM B HM3Y4eHMM ydeOHOro IpenmMera
«MaremaTnka» HeoOXoaMMa afanTanus ooObeMa U XxapakTepa yueOHOro Marepuania K
MO3HABATENIbHBIM  BO3MOXHOCTSIM  ywanmuxcst ¢ 3I[IP. VYueOnswlii Marepuan
MPENOJHOCUTCS  HEOOJIBIIMMUA  MOPUUSAMHU,  YCIOXKHSAS  €ro  IMOCTENEHHO,
M3BICKMBAIOTCSI CIIOCOOBI aJanTaluy TPYAHBIX 3aJaHUi, HEKOTOPbIE TEMbI JAIOTCS
KaK O3HAKOMHUTEJbHBIC; WCKJIIOYAIOTCS OTACNIbHbIE TPYAHBIE JOKA3aTelIbCTBA;
TEOPETHUYECKUI MaTepuall U3y4aeTcsl B MPOLECCE MPAKTHYECKOW NEATEIBHOCTH 10
pPELIEHUIO 3a/1ay.

Hesan n 3axa4u u3y4eHus y4eOHOro npeamera «MareMaTuka

[IpuopuTeTHBIME HEIAMH 00YUEHUSI MaTeMaTUKe B 5—9 Kitaccax siBISIFOTCS:

* (GhopMUPOBAHUE IEHTPATBHBIX MAaTEMAaTUYECKUX TMOHATHM (YUCIO0, BEJIUYUHA,
reoMmerpuyeckas  urypa, IepEMEHHas, BEPOSITHOCTb, byHKLIHS),
00€eCleynBaOIINX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
obOpazoBanus oOydaromuxcs ¢ 3I1P;

* noaseneHue oOydarommxcs ¢ 3IIP Ha pgocTymHOM [t HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3U MAaTEMaTUKU U OKPYKAIOUIEro MHUpa, MOHMMAaHHE
MaTEeMaTHUKH KaK YacTH OOIIeH KyJIbTyphl YEIOBEUECTBA;

" pa3BUTHE HUHTEIUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH OO0YydYaromuxcs ¢
3I1P, no3HaBaTeNbHON aKTUBHOCTHU, UCCIEA0BATEIBLCKIUX YMEHHUMN, KpUTUIYHOCTH
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKU;



" (opmupoBaHue (YHKIIMOHAIBHON MaTEeMaTUYECKON TpaMOTHOCTU: YMEHHUS
pacrmo3HaBaTh MPOSIBICHUS  MAaTEMaTHYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEalbHBIX JKU3HEHHBIX CHUTYalUSIX W TpPU HU3YYECHUHU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEHH,
dbopMynupoBaTh WX Ha fA3BIKE MAaTEMAaTUKU W CO3JaBaTh MAaTEMaTHYECKHE
MOJICJIA, NPUMEHATh OCBOEHHBIM MaTe€MaTWYECKH ammapaTr Uisl pelIeHHs
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/lad, HMHTEPIPETUPOBaTh M  OLEHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

JlocTrxeHne ITHX 1eJiei 00ecrednBaeTCs peICHUEM CIEAYIONINX 3a/au:

* ¢opmupoBath y oOyuawommxcsa ¢ 3I[IP HaBbiku yueOHO-TIO3HABATEILHOM
JeSATEIbHOCTH: TUIAaHUPOBaHUE pPAOOThI, MOMCK pAaIMOHAJIBHBIX IyTeH ee
BBITIOJTHEHUS, OCYIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUICKTYaJbHOMY pPa3BUTHIO, (OpPMHpPOBATH KaudecTBa,
HEOOXOJMMbIE YEJIOBEKY ISl MOJIHOLEHHON JKU3HU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIE MAaT€MAaTHYECKOW JIEATEIIBHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
MHTYUIIMH, TPOCTPAHCTBEHHBIX MPECTABIECHUMN, CIIOCOOHOCTH K MPEOJIOJICHHUIO
TPYIHOCTEM;

" (opMHpOBATH KIIOUEBBIE KOMIETEHIIMM YYaIIUXCs B pamMKax HOpeIMETHOU
obOnactu «MaremaTtnka U1 THQOPMATHKAY;

" pa3BUBATh NOHATHITHOE MbILIEHUS 00yyatomuxcs ¢ 3[1P;

" OCYILIECTBIISITh KOPPEKLUIO MMO3HABATEIbHBIX IpoleccoB ooyyatonuxes ¢ 3I1P,
HEOOXOJUMBIX JUIsl OCBOEGHMS NPOrpaMMHOr0 Marepuaja Mo Yy4eOHOMY
IIpEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIMU O0Pa30BaTEIbHBIX JEPUIIUTOB
B OCBOEHUU IPEALIECTBYIOIIETO MPOrPaMMHOI0 MaTepralia y o0yJyarommxcs ¢
3I1P 1 HEeTOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" copMHUPOBATH YCTOMUMBBIA HHTEPEC YUAIIMXCA K IPEAMETY;

" BBISBJIATH U Pa3BUBATh MATEMATUYECKHE U TBOPUECKUE CLIOCOOHOCTH.
OCHOBHBIE JIMHUM COJEpkKAHUSA Kypca MaTeMaTHkd B 5—9 knaccax: «Hucna u

BBIYUCIICHUS», «AnreOpa» («AnreOpandeckue BbIPpOKEHUs», «YPaBHEHUS W
HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («l'eomerpuueckue QuUrypsl u ux
CBOMCTBay, «/3MepeHne reoMeTpUYECKUX BETMUNHY), «BEpOsTHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU PAa3BUBAIOTCS MapaJJIENbHO, KaXKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JApPYroid, a B TECHOM KOHTAKTE H
B3aumoneicteu. Kpome »53Toro, ux oObEOUHSET JIOTMYECKash COCTaBIIAIONIAs,
TPAAMIIMOHHO TpHUCylIass MaTeMaTUKE W NPOHU3bIBAIONIAs BCE MaTeMaTHYECKUE
Kypchl W cojepxkarenbHbie JuHUU. CdopmynupoBanHoe B DeaepaibHOM
roCyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApTE OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OINEPUPOBATh MOHATUSIMH: OINpEIENICHHuE, aKkchuoMma, Teopema,
JOKA3aTeJIbCTBO; YMEHUE pPaclo3HaBaThb HWCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJANTH TPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHHUS W OTPULIAHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaM, a (popMHpOBaHUE JOTUYECKUX YMEHUN
pacmpezensercs 1O BCeM ToAaM OOy4YeHHS Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHMs.



Oco0enHocTH 0TOOPA U aANITAIMU Y4eOHOT0 MaTepHaJia o MaTeMaTuKe

Oo6neryeHo oBnajgeHne mMarepuaigoMm odyuatromumucs ¢ 3[1P mocpenctBoM ero
JETATBHOTO OOBSCHEHUS C CUCTEMATUIECKUM MTOBTOPOM, MHOTOKPATHOU TPEHUPOBKHU
B MPUMCHCHUM 3HAHUWH, HWCIOJB3Yys TPHUEMbl aKTyajdu3aluu (BH3yaJlbHAsl OIopa,
nmaMsaTKa). YMEHbIIIeHHEe 00BheMa TEOPETUYECKUX CBEACHHH, BHIHECEHHUE OTMIEIhHBIX
TEM WU LEJBIX pa3felioB B MaTepuaibl sl 0030pHOT0, O3HAKOMHTEIHLHOTO
U3yUCHHUSI.

N3meHenus nporpaMmmsl B 5-9 Kjaccax

MaremaTuka B S u 6 Ki1accax

B 03HAaKOMUTENBHOM IUIAHE H3YYAOTCA CHEAYIOIME TeMbl: «PumMckas
Hymeparus», «PaBupie  ¢uryps», «lwmunaap, konyc, mapy, «Kyow,
«IIpssmoyronpHbeIN napamtenenuneny, «llepememnienne no KOOPAMHATHON IIPSMOIN,
«Mopaynp uncia», «HucinoBele MPOMEXYTKH»; «Macmrad» (u3ydaercss B Kypce
«T"eorpadusy»); «M3o00paxeHnue reoMeTpuueckux GUryp Ha HEJIMHOBAaHHOUW Oymare c
WCIIOJIb30BAaHUEM LMPKYJIA, JIMHEHKH, YrOJIbHUKA, TPaHCIOPTHpa», «JlinHa
OKpyx)HOCTH», «Ilmomans kpyra», «llapamnensasie npsmeie», «lleprneHIuKyIspHbIC
npsamelie», «OceBasi U NEHTPAJIbHAS CUMMETPUM» (M3ydaeTcsl B Kypce F€OMETPHUN);
«beckoHeuHble TNEPUOAMYECKUE JAECITUYHBIE ApoOu. JlecaTnyHOoe NpUOIMIKEHUE
O0OBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

YMEHBIIEHO KOJIMYECTBO YAaCOB HA CIEAYIOIIME TEMBI: «PeleHne JOrndecKui
3amau», «JlmuHa orpeska», «llkansl», «PacrpenenuTenbHplii 3aKOH YMHOKEHHUS,
«3anmuch  Tpou3BeAeHUS ¢ OyKBEHHBIMH  MHOXHTeIsAsMu»,  «llocTpoenue
KOH(Urypanuii U3 vactell npsMon, OKPYKHOCTHM Ha HEJIMHOBAHHOW W KIIETYATOU
oymarey, «Jlenurenu u kpatHbie. [IpuszHaku nenumoctu», «Hambonbmuii oOumuit
JeNInTeNb U HauMeHblllee oluiee KpaTHoe. [lenuMOCTh CyMMBbl U TPOU3BEICHUS.
«IIpuBenenue apodbu K HOBOMY 3HameHartemto», «HaxoxkneHue yacTu LENoro u
nenoro mno ero yactw». «OkpyriieHue JecsTHUHBIX Jpobei». «Pemienune 3amau
nepedopoM BCeX BO3MOXKHBIX BapHaHTOB». «(CocTaBieHHE OYKBEHHBIX BBIPQKCHUN
I10 YCJIOBMIO 3a1a4M».

Auredpa

B o3HakoMuTenbHOM IUIAHE  H3YYaKTCs  CIEAYIOUIUE  TEMBL:
«ppaunonanbabie yncia. JleicTBUTeNbHbIE Yyncia», «CpaBHEHUE NEUCTBUTEIbHBIX
yucen, apudmeTrndeckue NEHUCTBUSA C ACHCTBUTENBHBIMM 4dHciIaMuy», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOTO KopHs», «Teopema Buera», «Pemienus
YPaBHEHUU TPETHEN U YETBEPTOM CTEIICHEH Pa3I0)KEHUEM HAa MHOKUTENN», « DYyHKIHS
y =Vx u ee rpapux», «IlorpemHocTs ¥ TOYHOCTh HPUOTIKEHHS», «UeTHblE U
HedeTHble PyHKIHNY, «DyHKIMA y=X"», «DyHKIHUI y= ax’, ee rpaduK U CBOMCTBA.
I'paduku bynxumii y= ax’ + nu Fa(x-m)z, «YpaBHEHHE C ABYMs NIEPEMEHHBIMU U
ero rpaduk», «['padpuueckuii crmocod pemieHUss CHUCTEMbl  YpPaBHEHHID,
«M300paxeHne 4iIeHOB apu(pMETUYECKON M TeOMETPUUECKOW MPOrpeccuil TOUKaMu
Ha KOOPAWHATHOW IIOCKOCTH. JIMHEWHBIH W SKCIOHEHUHUAIBHBIA pPOCT. CIoXKHBIE
ITPOLICHTBI».



CokpallleHo  KOJIMYEeCTBO  4acoB Ha  u3ydyeHue Tem:  «DopmysbDy,
«/loKka3arenbCcTBO TOXKAECTB», «JIMHEWHOE ypaBHEHHE C IBYMsI HEM3BECTHBIMN,

«I"paduk ITMHEWHOTrO ypaBHEHUS C JBYMs NepeMeHHbIMUY, «['paduueckoe pernieHue
JIMHEHHBIX YPABHEHUW U CUCTEM JIMHEUHBIX ypaBHEHUI», « CBOMCTBA KBaJpaTUYHOM
GyHKIANY.

BricBoOOIMBIIIMECS YaChl MCTIOJB3YIOTCS: ISl JIUIIIeH MpopadOTKH Hanbosiee
BAXKHBIX TEM Kypca: «Pemenue ypaBHeHuin», «Pemenue cucrtem ypaBHEHUN,
«CoBMecTHbIE AecTBHUS ¢ Npodsimuy, «lIpumeHeHne CBOWMCTB apuMeTHdecKoro
KBaJpaTHOTO KOPHS»; Ha IIOBTOPEHHE, pElleHre 3ajad, npeoOpa3oBaHUe
BBIPAKEHUH, a TAK)KE Ha 3aKPEIUICHUE U3YYEHHOIO0 MaTepHana.

I'eomeTpust

OCHOBHOE BHHMMAaHHE YAEISIETCS MPAKTHYECKOW HAIpaBICHHOCTH Kypca,
UCKIIFOYMB M YIOPOCTUB HauOOJee CIOXHBIA ISl BOCIPHUATHA TEOPETHUECKUI
Marepuas. Ha ypokax reomMeTpum MaKCUMaJbHO HCIIOJNB3YIOTCS  HAarJIsAJIHbIC
cpencTBa 00y4yeHUs, OOJbIIE MPOBOAMUTCS MPAKTHYECKUX PAOOT C ydallUMHMCH,
pematorcss 3anayd. PemieHuwe 3agad CTPOUTCA MPU MOCTOSHHOM OOpallleHHH K
HaIJISITHOCTU — PUCYHKAM U YEPTEkKaM.

O3HAaKOMHUTENBHO JArTCs TeMbl: «Teopembl M J10OKAa3aTENbCTBO. AKCHOMBD»,
«/lokazaTenbcTBO  OT HOPOTUBHOIO», «CyllleCTBOBAaHWE W  €IUHCTBEHHOCTH
NEPIEHAMKYJIAPA K OPSAMO», «MeToJ TeOMEeTpUYECKUX MecT», «MeToa yaBOoeHus
MeauaHel, «Teopema Parneca U TeopeMa O MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojibHUKa», «lI3MeHeHHne TpPUTOHOMETPUYECKUX  (PyHKUMHA  TpU
BO3pacTaHuu yraa», «@PopMynsl JUIsl PpaJdyCOB BIIMCAHHBIX W ONMCAHHBIX
OKPY’KHOCTEM  MPAaBWIBHBIX  MHOTOYTOJBHHKOB»,  «YPaBHEHHE  IPSAMOW»,
«/IBmxenue», «CBocTBa ABMXKEHUS», «Teopema O MPOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIMX, TEOPEMA O KBaIPaTe KaCaTECIbHOW.

YMEHBIIIEHO KOJMYECTBO YAaCOB Ha M3ydeHUEe TeM: « CUMMETpUUYHbIE (PUTYPBHI.
OcCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUN», «LIeHTpanbHass cuMMeTpus,
«ITapamnensubiii  mepenocy», «lloBopor», «IIpeoOpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 3aJa4M Ha MOCTPOCHHE C MOMOUIBIO
UUPKYJISl W JIMHEUKW», «J/leKkapToBbl KOOpPAMHATBHL Ha IUIOCKOCTW», «PemeHune
TPEyTroJabHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIECS Yachl UCIIOJIB3YIOTCS Ha PEIIEHHE 3a/1a4 ¥ TIOBTOPEHHUE.

BeposiTHOCTBH M CTATHCTHKA

JlaHHBIN KypC BBI3bIBAET HAUOOJIBIIIKE CIOKHOCTU sl oOyvaroruxcs ¢ 3I1P.
Ero wusyuenue crpouThcsi Ha 0a30BOM YpPOBHE U JOCTYIIHOM [UIsl YYEHUKOB
Marepuane. OCHOBHOE BHUMAHME YJIEISAETCS pas3/ieslaM, CBSI3aHHBIM C ITOBTOPEHHEM
IIPOMACHHOTO MAaTEpUANIa, YBEIWYEHO KOJWUYECTBO YHPAKHEHUNW W 3aJaHUM,
CBSA3aHHBIX C IPAKTUYECKOH ESITEIbHOCTHIO 00YUaIOIUXCSl.

TeopeTndeckuii Marepuan MPENOJHOCUTCS B IPOLECCE PELICHHS 3a4ad U
BBITIOJIHEHUSI 3a/IaHUI HAIJISIIHO-TIPAKTUYECKOTO XapakTepa; He TpeOyeTcsl BhIBOJA U
3aMOMMHAHMS CIIOKHBIX (POPMYJI, PEIICHHUS] HECTAHIAPTHBIX, TPYAOEMKHUX 3aJaHHM.
Psn Tem n3ydaercs B 03HAKOMHUTENIBHOM ILIAHE.



BUABI JesATeJIbHOCTH oOyuyaromuxca ¢ 3IIP, o0yciioBjieHHbIe 0COOBIMH
o0pa3oBareJbHBIMH NOTPEOHOCTAMH M 00eclneYMBAKOIIAE OCMBICJIEHHOE
O0CBOEHME CO/IepPKaHNM 00pa3oBaHus N0 npeaMery «MaremaTuka»

VYcunenne  npeaMeTHO-TPAKTUYECKOM  JEATENbHOCTH C  aKTHBU3aLUEH
CEHCOPHBIX CHCTEM; YepEeIOBaHUE BUJIOB IEATEIBLHOCTH, 3aJICHCTBYIOIIUX PA3INIHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHalia C OMOPON Ha aJlTOPUTM; IIOIIATOBOCTHY
B M3yYEHUU MaTepHala; HCIOJIb30BAHUE JIOTIOJHUTEIFHON BU3YaJbHONH OMOPHI
(cxeMbl, 11aOJIOHBI, OMOPHBIE TAOJMIIBI); PEUEBOM OTYET O MPOIECCE U PE3yJIbTaTe
JESITeIbHOCTH; BBIMOJTHEHUE CHEIHMAIBHBIX 3a/JaHUl, 00E€CTIEYMBAIOLINX KOPPEKIIUIO
perynsiuu  y4eOHO-TIO3HABATEIbHON JEATEIbHOCTH W KOHTPOJIb COOCTBEHHOTO
pe3ynbraTa.

TemaTuyeckas U TepMUHOJIOrHYEcKas Jiekcuka cootBeTcTByeT @AOIT OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyluecTBEHHBIM SBISIOTCS NPHEMBI padOTHI C
JEKCUYECKUM MaTepHalioM 10 mpeaMery. M3ydaemble TEpMUHBI BBOJSITCS Ha
MOJIMCEHCOPHOU OCHOBE, 00s13aTeNIbHA BU3yaJibHAsl MOAIEPKKA, AITOPUTMBI pabOThI €
OTIpe/IeTICHUEM, OTIOPHBIC CXEMBI JIJISl aKTyaTu3allii TEPMUHOJIOT UH.

MecTo yqeﬁﬂoro npeamerTa «MarTemMaTHKa» B y‘lBﬁHOM IIaHe

B 5-9 knaccax yueOHbIil npeamet «MareMaTHKa» N3ydaeTcst:
e B 5-6 kmaccax — kypca «MaremaTtukay,
e B 7-9 knaccax — Kypc «Auredpay» (BKJIIOYas 3JEMEHTHl CTaTUCTUKH U
TEOpUH BEPOATHOCTEN) U «['eoMeTpus» U CaMOCTOSITENbHBIA y4eOHBIN
Kypc «BepOosITHOCTb U CTATUCTUKA.

B 5 kimacce — 204 yacos (6 4acoB B HECITIO),
B 6 ximacce — 170 yacoB (5 4acoB B HEEIIO),
B 7 kiacce — 238 yaca (7 4acoB B HEZIEIIO),
B 8 kimacce — 204 vaca (6 yacoB B HeeITIO),
B 9 kimacce — 204 vaca (6 4acoB B HEZEIIO).

H.JIaHI/IpyeMbIe pPeE3yabTaTbl

N3yueHne wMaTeMaTHKd Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTIKEeHUE oOydaronuMucs ¢ 311P TMYHOCTHBIX, MeTanpeAMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJbTaTOB OCBOCHUSI yU€OHOTO MpEIMETA.

JIMYHOCTHBIE  Ppe3yJbTaTbl OCBOCHMS MPOrpaMMbl 1O  MAaTEMaTHUKE
XapaKTepU3yrTCs:

NAaTPUOTUYECKOE BOCIIMTAHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOILLIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTUKECHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUNCKOM
MAaTEMATUYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHHUU B JPYTrHX HayKax U
MPUKIAAHBIX cepax;

rPaKIAHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN TpaKJaHUHA U PEaU3aluu €ro
npaB, IPEJCTABICHUEM O MaTEMAaTHYECKMX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJIIEHHWW, NpPOUEAYp TpakIaHCKOro oomecTtBa (Hampumep, BBIOODSI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO OTHYECKHX TIPOOIEM, CBS3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX NMPUHLHUIIOB B AEATEIbHOCTH YUCHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEUIEHUMM MPAKTHYECKUX 3a/1a4
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTE€MaTHYECKOIrO
o0pa30oBaHMsI Ha MPOTSHKEHUM BCEH JKU3HU [UIS YCIEIIHOW MNpOoQecCHOHATBHON
ACSTENIbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATIBHON TPAeKTOPUU OOpPA30BAHMSI U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEM;

3CTeTHYeCKOe BOCIIUTAHNE:

CHOCOOHOCTBIO K  OMOLMOHAJIBHOMY M 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PELICHUH, pacCyXIACHWH, YMEHHMIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 IIO3HAHHUSA:

OpUEHTaluuel B JACSATENbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEIOBEKA, MPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak cdepbl YelIOBEUECKOU
NEATEIbHOCTH, 3TAlOB €€ Pa3BUTUS W 3HAYUMOCTH JUIsI Pa3BUTHs LMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKM M MAaTEMATHYECKOW KYJIbTYpOM KaK CpEICTBOM
IIO3HAHWSI MUpPA, OBJIAJICHUEM NPOCTECHIIMMU HaBBIKAMHU HCCIEA0BATEIbCKOU
JIESITEIIBHOCTH;

¢pusnueckoe BocnutaHue, GopMHpoOBaHHEe KYJbBTYPbI 3A0POBbA H
3MOLMOHAJIBHOIO 0J1aroNOJyYHus:

TOTOBHOCTBIO MPUMEHATh MAaTeMAaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0pOBbsl,  BEACHHUS  3J0pOBOro  oOpa3a  KU3HM  (3I0pOBOE  MHUTaHUE,
COQIAaHCUPOBAHHBIM  pEXUM 3aHATHUM M OTAbIXa, peryjsapHas (Qusnyeckas
aKTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABbIKA PEQIIEKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4ejoBeKa;

IKOJIOTHYeCKOe BOCTIMTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HaHUW ISl pelIeHUs 3a7a4d B
00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpe/ibl, MIIAaHUPOBAHUS MOCTYIIKOB U OLIEHKU X
BO3MOXXHBIX TMOCJIEACTBUIM Uil OKpYXarollel cpelbl, OCO3HAaHHWEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJieM U IMyTeil X pelieHus;

ajanTanus K HM3MEHSIIUMCH YCJIOBMAM CONMAJBHONH M TNPHPOSHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSX HEOINPEAECICHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSTENbHOCTb, B TOM YHUCIE
YMEHUE YUUTHCS Y APYTUX JIOACH, IpUoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBbITA IPYTHUX;

HEOOXOAMMOCThIO B  (POPMHUPOBAaHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMyIupoBaTh UAECH, TOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE



paHee HE W3BECTHBIX, OCO3HaBaTh JAePUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMH, TUTAHUPOBATh CBOC PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIONUI KOHTPMEpP, KOPPEKTHPOBATH
NpUHAMAaeMbIe pEIICHUS W JEHCTBUS, (OPMYyIUPOBATh U OICHUBATh PUCKH U
TIOCTIEACTBUS, (DOPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynbrare OCBOCHHS MpOTpaMMBI 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO
oOmero obOpa3zoBanuss y oOyuawomerocss ¢ 3[IP  Oynyr chopmupoBanbl
MeTaIpeAMETHBIC PE3yJIbTaThl, XapaKTePU3YIOIIHECS OBJIAJCHHEM YHUBEPCATHHBIMU

MMO3HaBaTECIbHBIMHU JICUCTBUSIMU, YHUBEPCATIbHBIMU KOMMYHHKATUBHBIMHU
JNEUCTBUSIMUA U YHUBEPCAIbHBIMU PETYJISTUBHBIMU JCHCTBUSMMU.

OBJiajnenue YHUBEPCAJIbHbIMU yueOHbIMH No3HaBaTeJbHBIMH
JeHCTBUSIMU:

yCTaHaBIMBAaTh  MPUYMHHO-CIICICTBEHHbIE CBSI3M B XOJAE€  YCBOCHMS
MaTeMaTHYeCKOro MaTepuaa;

BBISBJIATH JA€(PULINT JaHHBIX, HEOOXOAUMBIX Ui PELIEHHs] NMOCTaBICHHOU
3aJauu;

C IMIOMOIIBIO YYUTEIS BBIOMPATh CIIOCO0 PELICHUS] MATEMAaTUYECKON 3a/1auu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI B XOZE pELICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JJAaHHOE MPU PELIEHUN MaTEMaTUYECKOH 3aauH;

MOHMMATh U UHTEPIPETUPOBATH NH(DOPMALIUIO PA3TUYHBIX BUIOB U (popm
[IPEICTABIICHMS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpauueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTOMUHATH U CUCTEMATHU3UPOBATH HHPOPMAIIHUIO.

NOHUMATh U KUCIIOIb30BAaTh MAaTEMAaTUUECKUE CPEACTBA HATIISIIHOCTH (Tpadukwy,
auarpaMMbl, TaOMUIbI, CXEMbl W Ap.) I WUIIOCTPALMH, HWHTEPHPETALNH,
apryMeHTalllu.

OBialeHHe  YHMBEPCAJIbHBIMM  Y4eOHBIMH  KOMMYHMKATHBHBIMH
NEeUCTBUAMM:

OpPraHMU30BbIBATh y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMM B IPOLIECCE PEIICHUS 3aa4;

B3aMMOJIECTBOBATh U HAXOJUTh OOIIME CIOCOOBI pabOThI; paboTaTh B rPYIIIIE:
HaxoJIUTh O0OIlee pelIeHue W pa3peliarb KOHQIMKTHI Ha OCHOBE COTIJIACOBAHUS
MO3WLIMA W ydyeTa  HMHTEpPEecOoB;  CIyllaTb  MapTHEpa;  (OpMYyIHpPOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOC MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIMKTOB MPU HAJUYMHM Pa3HBIX TOUYEK
3peHUs W pa3peliatb KOH(QIMKTHI Ha OCHOBE Y4YCTa MHTEPECOB U MO3ULIUNA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IMO3HLIHMI0 M KOOPJAWHHUPOBAThH €€ C MO3ULUSAMU
NapTHEPOB B COTPYJHUYECTBE MpU BBIPAOOTKE OOIIET0 pPELIEHUS B COBMECTHOM
JESTENIbHOCTH;



BBITIOJIHATH CBOIO YacTh PabOThI, IOCTUTaTh KAYECTBEHHOT'O pe3yJibTaTa u
KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMU KOMAHJIbL;

OIICHHBATh KAYECTBO CBOETO BKJIAJIa B OOIIIHIA MTPOTYKT.

OBJiaieHNe YHUBEPCAJbHBIMHU YU€OHBIMH PeryJasiTUBHBIMH JIeHCTBUSIMU:

CTaBUTb 11EJIM, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JIJISI PEIICHHS YICOHBIX
MaTEeMaTUYECKHUX MPOOIeM;

MJIAHUPOBATh U OCYIIECTBISATH JICSITEILHOCTh, HAITPABICHHYIO HAa PEILICHHE
3a/1a4y UCCIJIEI0BATEIbCKOIO XapaKTepa.

dbopMynupoBaTh W yAEpPKHUBaTH Y4EOHYIO 3a/Jady, COCTaBIISITh IUIAH H
MOCJICIOBATEILHOCTD JICCTBUM;

OCYUIIECTBJISATh KOHTPOJIb IO 00pa3Ily U BHOCUTb HEOOXOANUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh  TPOIECC W  pe3yiabTaT  ydeOHOM  MaTeMaTHYECKON
NEeSTENBHOCTH,

aJIcKBaTHO OIIEHHWBATh MPaBWJIBHOCTh WJIM OMIMOOYHOCTH  BBIMOJHEHUS
yueOHOM 3amaud, €¢ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

CIMYaTh CIOCO0 JEUCTBHUS M €ro PEe3ysbTaT C 3aJIaHHBIM ITAJIOHOM C IEJIbIO
oOHapy>KeHMsI OTKIIOHEHUH U OTIMYHM OT ITAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEHICHUH y4eOHOMH
3a/1auu;

MOHMMATh MPUYUHBI, IO KOTOPHIM HE ObLI JHOCTUTHYT TpeOyeMblld pe3yibTaT
NEATEeIbHOCTU, ONpPEACNSATh MO3UTHUBHBIE M3MEHEHUsI M HalpaBJeHUs, TpeOyrolue
JanbHeuen padboTsl;

peryaupoBaTh COCOO BBIPAXKEHUS IMOITUH.

[IpenMeTHble  pe3ynbTaThl ~ OCBOCHUSI  MPOTPaMMbl IO  MaTE€MaTHUKE
MIPEACTABIICHBI TI0 TOJaM OOYYEHHUS B paMKax OTIEIbHBIX y4eOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «I'eomeTpus»,
«BeposTHOCTh M CTATUCTUKAY.



PABOYAS ITPOITPAMMA YVUYEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean uzyuenust y4eOHOro Kypca

[IpuopuTeTHBIMU LIENIIMHU 00YUEHUSI MaTEMATUKE B 5—6 Kilaccax sIBJISIFOTCS:

" mpoAoiKeHHE (HOPMHUPOBAHMSI OCHOBHBIX MATEMAaTHUYECKHUX MOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpudeckas (urypa), 00ecrnednBaroniX MPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus O0yYarOIIMXCS;

" pa3BUTHE WHTEJUICKTyaJIbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH OOydarommxcs c
3I1P, nmo3HaBaTeNbHONW AKTUBHOCTH, UCCIEAOBATEILCKUX YMEHHI, MHTEpeca K
W3YYECHHUIO MATEMaTUKH;

* noaBeneHue oOydarommxcs ¢ 3[IP Ha goctymHOM I8 HMX YpOBHE K
OCO3HAHHIO B3aUMOCBSI3U MAaTEMATHUKU U OKPYKAIOLIETr0 MUPA;

* ¢opmupoBaHrue (YHKIIMOHAIBHON MaTEMaTHYECKONM TPaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MAaTEMAaTHUECKUE OOBEKTHI B PEAbHBIX KM3HEHHBIX CUTYAIHSIX,
MIPUMEHSTh OCBOCHHBIC YMEHUS IJIA PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATH IOJYYCHHBIE PE3YyJbTaThl W OLIEHWBaTh HX Ha
COOTBETCTBHE MPAKTUYECKON CUTYALNH.

OCHOBHBIE JIMHHM COAEpKaHUs Kypca MaremMaTuku B S5—6 Kiaccax —
apupMeTnyecKkas U reOMETPUUYECKAs], KOTOPbIE Pa3BUBAIOTCS NMapaJlJIeIbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHOU JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JPYIoi, a B
TECHOM KOHTAaKT€ M B3aHMMOJEUCTBUHU. Takke B Kypce MPOUCXOIHUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3yyenue apudmeTnueckoro marepvania HauMHAETCA CO CHUCTEMATH3alluu U
pPa3BUTHUS 3HAHMU O HATYPAJIBHBIX UYHCIAX, MOJYYEHHBIX B HadaJbHOM 1iKoje. Ilpu
ATOM COBEPIICHCTBOBAHWE BBIYMCIUTEILHON TEXHUKH U (DOpMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBHON KYJIbTYpHI, B
YaCTHOCTU C OOYYEHHEM MPOCTEHIINM MpUEMaM MPUKUIKH U OIEHKU PE3YJIbTaTOB
BbIUMCIIEHUN. V3yueHue HarypajdbHbIX YHCEN MOpPOJOJDKAeTcss B 6  Kjacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUAMHU TEOPUU JICIIUMOCTH.

Jpyroii KpymnHbIil OJI0OK B coAepKaHuU apu(pMETUYECKON JTUHUHU — 3TO JAPOOH.
Hauano u3ydeHus: OObIKHOBEHHBIX U JCCATUYHBIX ApoOei OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUU JPOOEH, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UJeAMH, TOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHuEe OOBIKHOBEHHBIX Jpo0Oeil B
MIOJIHOM O00BEME MPEAIIECTBYET U3YUEHUIO JAECITUUHBIX ApOOEH, YTO LEeIeco00pa3HO
C TOYKH 3PEHHUS JIOTUKHA H3JI0KEHHUSI YHMCIOBOM JIMHHUM, KOTJA MpaBwia JIEUCTBUU C
JECATUYHBIMA JPOOSIMH  MOXHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJIHEHUSI JIEUCTBUIA ¢ OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSIMU PACHTUPHUT BO3MOXKHOCTH JJII TTOHUMAaHUS OOYYaIOIMMHUCS TPHUKIATHOTO
MIPUMEHEHUSI HOBOM 3alKCH MPU U3YUYECHHUH JIPYTUX MPEAMETOB U MPU MPAKTUYECKOM
ucronp3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HM3yYEHUU JApoOeH, Tne
MIPOUCXOJIUT COBEPIIICHCTBOBAHNWE HABHIKOB CPAaBHEHUS M MPe0oOpa3oBaHus APOOEH,
OCBOEHHE HOBBIX  BBIUHUCIUTEIBHBIX  QJITOPUTMOB, OTTAaUYUBAHUE  TEXHUKHU
BBIYMCJICHUM, B TOM YMCJIe 3HAaUCHUHN BBhIpaKEHUMN, COACPKAIINUX U OOBIKHOBEHHBIE, U



JECATUYHBIE JPOOH, YCTAaHOBJIEHUE CBSI3€M MEXIy HUMH, PACCMOTPEHHE MPHUEMOB
pelieHus 3a7a4d Ha apobu. B Havane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C MOHSATHEM
IIPOLICHTA.

Oco0eHHOCTBIO U3YYEHHUS TOJOKUTENBHBIX U OTPULIATEBHBIX YHCEN SBIIACTCS
TO, YTO OHHM TaKX€ MOTYT pAacCMaTpUBATBCSA B HECKOJIbKO 3TanoB. B 6 kiacce B
Hayane u3ydeHus:i TeMbl «Il0J0XKHUTENbHBIE U OTPULIATENBHBIE YMCIIA» BBIIEIIACTCS
noarema «lLlenble 4mcna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPHULATEIIBHBIMU
yucjaaMd M JICUCTBUSMHU C TIOJOXHUTEIBHBIMU W OTPULATENBHBIMU YHUCIAMU
MIPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOJIX0Ja. DTO MO3BOJSET HA JOCTYIHOM
YPOBHE IO3HAKOMHTH YYAIUXCA MPAKTUYECKHM CO BCEMHM OCHOBHBIMHU IOHATHIMU
TEMbI, B TOM YHKCJE€ U C MpaBHJIaMH 3HAKOB MPH BBIOJHEHUU apu(PMeTHdecKux
aeiicTBuif. M3yueHue palnMoOHANbHBIX YHMCET HA STOM HE 3aKOHYHUTCS, a Oyder
MPOJOHKEHO B Kypce anreOpsl 7 Kiacca, YTO CTaHET CIEAYIOIIUM IPOXOJOM BCEX
MPUHIUIUAIBHBIX BOIPOCOB, TEM CaMbIM PpAa3[EICHUE TPYAHOCTEH oOOyeryaer
BOCIPUATHE MaTepuana, a paclpelieIeHNe BO BPEMEHHU CHOCOOCTBYET MPOYHOCTH
NpUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHuM peneHuI0 TEKCTOBBIX 3a7ady B 5—6 Kjaccax HMCHOJIb3YIOTCS
apu(pMeTHYecKrue MPUEMBbI peleHus. TeKCTOBbIE 3aauM, peuiaeMble Mpu OTPabOTKE
BBIYMCIIMTEIBHBIX HAaBBIKOB B 5—O6 Kilaccax, paCCMaTPUBAOTCA 3aa4d CIIETYIOIINX
BUJOB: 3aJaud Ha JIBIDKEHHWE, Ha 4YacTd, Ha I[OKyINKH, Ha paboTry u
IIPOU3BOAMTENILHOCTD, HAa NPOLEHTHI, HA OTHOWICHHA M Iponopuuu. Kpome Ttoro,
oOyuJaroluecs: 3HaKOMSATCS C NpUEMaMHu pelIeHUs 3a7ad nepebopoM BO3MOMKHBIX
BapUaHTOB, ydarcs paboraTth ¢ MHpopMalnueil, npeacTaBiIeHHON B ¢opMe Taliuil
WJIU JUarpamM.

B ®enepanbHoii paboueld mporpamme MpeAyCMOTpPEeHO (popMupoBaHUe
NPOMNEAEBTUUECKUX alreOpandeckux rnpeacraBieHuil. bykBa kak CUMBOJI HEKOTOPOTO
yucjaa B 3aBUCHMOCTH OT MATEMAaTUYECKOTrO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CMMBOJIMKA MIMPOKO HMCHOJB3YETCA MPEXAE BCEro sl 3alucH OOIIUX
YTBEPXKICHUM M TOPEeasoKeHHd, QOopMys, B YaCTHOCTH [JJIsi BBIYUCIICHHS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YNCIIA.

B kypce «Maremaruku» 5—6 KiIacCOB NpPEACTaBJIEHA HarIsHAs F€OMETPHS,
HalpaBj€HHasT Ha  pa3BUTHE OOPa3HOTO  MBIIUIEHUSA, [POCTPAHCTBEHHOTO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBIM d3Tall B U3YYCHUH
F€OMETPUH, KOTOPBIM OCYILIECTBISIETCA Ha HAIVBIAHO-IIPAKTUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HaMAIHO-00pa3HOe MbIIUIEHHEe oOydaromuxcs. bompiias poib
OTBOAMUTCS INPAKTUYECKOU NEATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOIEIUPOBAHHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETpPUYECKUMHU (UTypaMu Ha IUIOCKOCTH M B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYpaLMSIMH, y4daTcsi U300pakaTh MX Ha
HEJIMHOBAaHHOW W KJIETYATOM Oymare, pacCMaTpuBaIOT WX MPOCTEHIe CBOWCTBa. B
Mpoliecce U3yUYeHUs HarJaJHON Te€OMETpUU 3HAHMS, TOJyUYEeHHbIE 00yJYarouMMuUCs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMYy MIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTETPUPOBAHHBIN
npenMer «MaremaTHKa», KOTOpBIM BKIIOYAaET apuPMETHUECKUd MaTepuanl u
HArJSAHYI0O TEOMETpPHUIO, a TakKe IMPOIEACBTUUYECKHE CBEICHUS U3 anreOpsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTUKH.

o B O KJIaccax - 6 yueOHBIX 4acOB B HEJIEIIO
. B 6 KJj1accax - 5 y4eOHBIX 4YacOB B HEJIENIO

COJAEP)KAHUE YYEBHOI' O KYPCA «MATEMATHUKA»
5 KUIACC

HarypaJjbHble unc/ia 4 HyJIb

Hatypansnoe umcno. Psg nHatypanpHbix umcen. Ywucimo 0. M3o0paxkenue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3urmonHass cucrema cuuciieHus. *Pumckas Hymeparusi Kak MOpuMep
HETIO3HIMOHHOMN CHCTEeMbI curcIeHus* ., JleCATHIHAS CHCTeMa CUHCIICHHSI.

CpaBHEHHE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAIbHBIX YHCENI C HYJEM.
Cnoco0bl cpaBHeHMsI. OKpyTiIeHHE HATYpalbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YHMCEJ; CBOMCTBO HYJISI MPU CIO0KEHUU. BbruutaHue
KaK JICMCTBUE, OOpaTHOE CIIOKEHUIO. YMHOKEHHE HATypajbHBIX YHCEN, CBOWCTBA
HYJIA U €IMHULIBI TP YMHOXeEHUU. Jlenenne kak JaeicTBrue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  aedicTBUM, CBA3b  MexAy HuUMHU. [IpoBepka  pe3ynbpTara
apupmernyeckoro naeiictBus. llepeMecTuTenbHOE U COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJOXEHHUS UM YMHOXEHHS, *pacnpeneiauTeslbHOe CBOMCTBO (3aKOH)
YMHOKEHUS*.

Hcnonb3zoBanue OykB JJ1s1 0003HAUYEHUSI HEM3BECTHOIO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenmuTenn W KpaTHbIE 4YHCIa*, pa3noxeHue Ha MHoxutenu. lIpocteie u
cocTtaBHble yncia. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ octaTkoMm.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM. 3aluCh 4YUCIa B BHJIE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BblpaxkeHUE. BbIUKCIIEHWE 3HAYEHWW YHUCIOBBIX BBIPAXKCHMUM;
MOPAJIOK  BBIMOJHEHHUS  JAeucTBUU.  Mcmosib3oBaHMEe  TPU  BBIYHUCICHUAX
MEPEMECTUTENBHOTO U COYETATEIBHOIO CBOMCTB (3aKOHOB) CII0KEHUS U YMHOXKEHHS,
*pacnpeleTuTENbHOTO CBOMCTBA YMHOKEHUS ™.

Jpoou

[IpencraBienne o JApoOM Kak crmoco0e 3aldCH  YacTH  BEIWYHHEIL.
OObikHOBEHHBIE ApoOu. [IpaBunbHbIe U HenpaBWiIbHBIE ApoOu. CMelianHas Jpoob;
MPEACTABICHUE CMEIIAHHON JpoOM B BUJE HENPABWIBHOW APOOM M BbIJEICHHUE
LEJIOM YacTH 4YMclia U3 HEMpaBUIbHOU Ipodu. M3o0paxkenue aApoOeil Toukamu Ha
quca0Boi npsimoi. OcHOBHOE CBOMCTBO Apoou. *Coxkparenue apodeit. [Ipusenenue

1
3nech u naee * *0003HAUYEHBI TEMbI, U3yUE€HHE KOTOPBIX MPOBOUTCS B 03HAKOMHTENILHOM Iu1aHe. [legaror
CaMOCTOSITEITBHO OTPeIeIIsIeT 00heM H3ydaeMoro MaTepHaa.



poOu K HOBOMY 3HameHarten™*. CpaBHeHUE TpoOei.

Crnoxenue u BblYUTaHHE ApoOed. YMHOXKEHUE H JAelieHUue IpoOeil; B3auMHO-
obpatHbie 1podu. *HaxokneHue 4acTH 1eI0r0 U IEJI0T0 0 €ro 4YacTu™.

Hecsatuunas 3anuch apoden. [lpeacraBnenue aecsaTHuHOM ApoOU B BHIE
OOBIKHOBEHHOU. M300paskeHne AeCATUYHBIX IpOo0ei ToUKaMHi Ha YHCIOBOW MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEUCTBHS C JECATUYHBIMH JpoOsmu. *OxpyrieHue
JECSITUYHBIX ApoOen™.

Penienue TekCTOBLIX 3324

Pemenne TekCTOBBIX 3amad  apupMeTHUYECKHMM crmocoOoMm.  *Pernenue
Joruvecknx 3agad. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB™.
Hcnonp30BaHne Ipu pelIeHUH 3a1a4 TabIUI] U CXEM.

Pemenue 3amau, cojep)Kamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BPEMsI, paCCTOSIHUE; 1IeHa, KOJINYECTBO, CTOMMOCTh. ENUHUIIBI U3MEpEeHMUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKIY €IMHULIAMU
U3MEPEHUS KaXK/10i BETMUUHBI.

Perenrie OCHOBHBIX 3a/1a4 Ha IPOOH.

[TpencraBieHue JaHHBIX B BUJIE TAOJIMIL, CTOI0YATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaeie npenctaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, TMpsAMasd,
OTPE30K, JIyY, YIOJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsmoin,
OCTpBIi, TYHIOM U Pa3BEPHYTHIE YIJIbI.

JlivHa oTpe3ka, METpUYECKUE €AWHUIBI UIMHBI. J[rMHa JOMaHOH, mepuMerp
MHOTOYTOJIbHUKA. MI3MepenHne n mocTpoeHne yriioB ¢ TOMOIIBIO TPAHCTIOPTHPA.

Harnsgaele mpeacraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTYp™.

N3o0paxkenne ¢uryp, B ToM uucie Ha kietdatod Oymare. *Iloctpoenue
KoH(uUrypanuii U3 yactel mpsMon, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare*. VMcnonbp3oBaHre CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajpaTa.

[Inomans mnpsSMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie (GUTyp, H300paXCHHBIX Ha KieTdyaTtod Oymare.
Enuaunier nsmepenus mionaau.

*HarnsimHbple pencTaBiIeHus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIBHBIHI
rapasuieaeuIe, KYyO, MHOT'OTPaHHUKHU. N3obpaxenue MPOCTEUIIINX
MHOTOIpaHHMKOB. Pa3BepTku kyb6a u mnapamienenunena. CozgaHue Mopenen
MHOTOIPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPAMOYTOJILHOTO Tapajuienenuneaa, Kyoa. EAuHUIBI u3MepeHus
o0OBEMa™.

6 KJIACC

HarypaJjbHble yncia

Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMU HaTypaldbHBIMH YHCIAMHU.
YuciioBble BBIpAKEHUS, MOPSAIOK JEHCTBUM, UCIONBb30BaHUE CKOOOK. Mcnonbs3oBanue
IIPY BBIYUCIIEHUSX [IEPEMECTUTEIILHOIO U COYETATEILHOIO CBOMCTB CII0KEHHUS U



YMHOXEHUS,  *pacnpeleNUTeIbHOr0  CBOWCTBa  yMHOXeHus.®*  OkpyrieHue
HATypAJIbHBIX YUCET.

JlenuTenu u KpaTHbIE YKCIIa; *HanOOIBIINN OOIIMI 1eTUTENb U HAUMEHbBIIIEe
oO1ee kpaTHoe. [lenrMMocTh CyMMBbI U pou3BeieHus ™. JleneHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHas1 PpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpaIIeHHe ApOOCi.
CpaBuenme u ymnopsiounBanue apoOeit. Pemienue 3agau Ha HAXOXACHHUE YACTH OT
[EeJIOro M 1enoro mo ero dvactu. J[poOHoe dYHCIO Kak pe3yabTaT JeJCHUS.
[IpeacraBnenue aecATUYHON TpoOM B BUIE OOBIKHOBEHHOU JIpoOM M BO3MOKHOCTH
Ipe/iCTaBlieHus OOBIKHOBEHHOM IpoOM B BHUE JAECATHUYHOM. JlecsiTuuHbIe TpoOU U
MeTpuueckasi cucrema mep. ApupMeTuyeckue eUCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCTUYHBIMU JPOOSMHU.

OtHomienue. [lenenne B JaHHOM oOTHomIeHMH. *MacmTab®, mnpomnopius.
IIpuMeHeHne nponopunii IPpY PEIICHNH 3aad.

[Tonarue npoueHTa. BeruuciaeHue nponeHTa OT BEJIMYKUHBI U BEJIMYMHBI 110 €€
NPOLEHTY. BbIpakeHHe NpOLEHTOB AECATUYHBIMU ApoOsMu. Perienue 3amauy Ha
MPOLEHTHI. BbIpakeHNuE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTebHBIE M OTPHIATEIbHBIE YUCJIA

[TonoxutenbHble U OTpUIlaTeNbHbIe uncia. Llenpie yucna. *Moaynp umucia,
reoMeTpuyeckas MHTepOperanuss Moayis uucna®. W3o0pakeHue yucesn Ha
KOOPJIMHATHOM TIpsiMOii. *UHCTIOBBIE TPOMEKYTKHU ™.

CpaBHeHue uucen. ApUpMETHUYECKHE JAEUCTBUS C MOJIOKUTEIbHBIMU H
OTpULIATEIbHBIMHU YHUCIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpPJMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKHM Ha
IJIOCKOCTH, abciucca U opauHara. I[loctpoeHne Touek W (puryp Ha KOOpJIWHATHOMN
MJIOCKOCTH.

BykBeHHbIEe BbIpAKEHUS

[Tpumenenue OyKB JJi 3alMUCH MATEMATUYECKUX BBIPAKCHUH U MPEIIOKEHUH.
CpoiictBa apudmeTH4ecKux AeUcTBUil. *ByKkBeHHbIE BBIPAKECHHS W YHCIIOBBIC
MOJICTAaHOBKU.* ByKBEHHbIE paBEHCTBAa, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl; GopMyIIBI TIEpUMETpa U IIIOMIAIN MPSAMOYTOJIbHUKA, KBaapara, *o0beMa
napajuienenuneaa u kyoa*.

Penrenue TekCcTOBBIX 32124

Pemenne TeKCTOBBIX 3agad  apu@MeTHdyeckuM  crnocoboM. *Pemenue
JOTUYECKUX 3ajad. Penienne 3a1a4d nepedopoM BCeX BO3MOKHBIX BAPUAHTOB. ™

Pemenue 3amay, coaepkalux 3aBUCUMOCTH, CBS3BIBAIOUIMX BEJIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LI€HA, KOJIMYECTBO, CTOMMOCTb; MTPOU3BOAUTEIILHOCTD,
BpeMs, 00beM paboThl. EnWHMIBI HM3MEpEeHHs: MacChl, CTOMMOCTH; PAaCCTOSHMS,
BpEMEHH, CKOPOCTH. CBA3b MEXy €IMHUIIAMHU U3MEPEHUS KAKI0M BETUYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, TPONIOPIIMOHAIIBHOCTBIO BEIHYNH,
MPOLIEHTaMH; pElIeHHe OCHOBHBIX 3aJ1a4 Ha APOOU U TPOLEHTHI.

*OueHKa U MPUKUIKA, OKPYTIICHHE pe3yibTaTa™.

*CocraBiieHue OYKBEHHBIX BBIPAKEHUI MO YCIOBUIO 3a1a4m’™.

[IpencraBnenne MaHHBIX C MOMOINBI0 Tabmuir W auarpamm. Cron04aThie
JarpamMMbl: YTEHUE U MTOCTpOoeHUE. UTeHHE KPYTrOBbIX AUArpaMM.



Harasignas reomerpust

Harnsigaele npenctaBieHuss o (¢urypax Ha IUIOCKOCTH: TOYKa, NpsAMasd,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOIOYTOJbHUK, UYETBIPEXYTOJbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

*B3anMHOE pacroyioKEHHE JBYX IMpPSAMBIX Ha IUIOCKOCTH, IapajljiesIbHbIE
npsMble, MEPHEHAUKYISIpHbIE NpsMble™. M3MepeHue paccTOsHUI: MEXIy IBYyMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

H3mepeHre W MOCTPOCHHE VYIJIOB C IOMOILIBIO TpaHcnoptupa. Buasl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUHU. YeThIpeXyrojbHUK, IIPUMEDPBHI
YEeTBIPEXYTOJbHUKOB. [IpAMOYTrONbHUK, KBaJpaT: MCIOJB30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. *M3o0paxeHne TeOMETpHUUECKUX (QUryp Ha HEITMHOBAHHOM
Oymare c WHCIONB30BAHUEM I[HMPKYJS, JUHEHKH, YrojlbHUKA, TpaHCIOpPTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp MHoroyroipHuka. IloHatue 1uomanu GUrypsl;  €OUHMIIBI
u3Mepenus miomaan. [TpubmmkeHnoe u3mMepenue miomaan Guryp, B TOM 4UCiIe Ha
KBajpaTHOM ceTke.* [lpuOnmxCEHHOE H3MEpeHHe IJIUHBI OKPYXKHOCTH, IUIOIIAIU
Kpyra*.

*CumMmeTpus: LEHTpallbHasA, oceBasi W 3epKaibHas cuMmmerpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele IIPEICTABICHHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, mnpu3Ma, Nupamuia, KOHYC, UWIMHApP, Imap U cdepa.
N300pakeHre MpoCTpaHCTBEHHBIX (uryp. Ilpumepbl pa3BEPTOK MHOIOTPaHHUKOB,
uuauHApa U KoHyca. Co3maHue Mofened MpPOCTPaHCTBEHHBIX (Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oObeMa; eauHULIBI HU3MepeHus o0beMa. OOBEM NPSIMOYTOILHOIO
napasuiesnenunesaa, kyoa*.

[INTAHAPYEMBIE ITPEJAMETHBIE PE3VYJIbTATHI OCBOEHHM A [TPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATUKAY.

5 KJIACC

Yucsia 1 BbIYUCICHUSA

OpueHTUpOBaTbCSd B TMOHATHSIX U ONEpUPOBaTh Ha 0a30BOM  YPOBHE
TEPMUHAMHU, CBSI3aHHBIMHU C HATypaJbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH H
JECSITUYHBIMU JPOOSIMH.

CpaBHUBaT, H yIOPSIAOYMBATH HATypaJlbHbIE YHCNA, CpPaBHUBAaTh B
MPOCTEUIINX CIIy4asiX OOBIKHOBEHHBIC TPOOH, NECITHUHBIE TPOOH.

CooTHOCHUTh  TOYKY Ha  KOOPAMHATHOM  (YUCIOBOM)  MpAMOUM  C
COOTBETCTBYIOIIMUM €l YHCIOM M H300pa)kaTh HATypajbHbIE 4YHCIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.

BeimonasaTh  apudMeTHdecKue JEUCTBHS C HATypalbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEUIIINX CITyHAsIX.

BhITIOTHATE IPOBEPKY, IPUKUJIKY PE3YIhTaTa BEIYUCICHUN.

OxpyrasTh HATypaJbHBIC YKCTA.



Pemrenue TekcToBBIX 32124

Pemars TekcTOBBIE 3amaud apUPMETHUECKUM CHOCOOOM U C MOMOUIBIO
OpPraHM30BAHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOXHBIX BapUaHTOB (IIpH
HEOOXOJIMMOCTH C HAIPaBJISAIONICH MOMOIIIBIO).

Pemate 3amaud, cojepKalue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEIUYUHBI:
CKOPOCTb, BpEMSI, PACCTOSTHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh (TMIPU HEOOXOAMMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcrnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MPU PELICHUU
3ajad.

[Tob30BaTHCA OCHOBHBIMH €IMHHUIIAMHU U3MEPEHUS: LIEHbI, MACChl; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpAXKATh OJHU €AWHUIIBI BEJIUYUHBI uepe3 Jpyrue (mpu
HEOOXOMMOCTH C OTIOPOH HA CIPABOYHYIO HHGOPMAITHIO).

W3Bnekats wH(OpMaIuioo, MNpPEACTaBICHHYIO B TaOiWIle, Ha CTOJIOYATOM
auarpaMMe, MHTEPIPETUPOBaTh MPEACTABICHHBIE JAHHBIC, HMCIOJIb30BATH JaHHbBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonb30BaThCAd F€OMETPUUYECKUMH TOHATUAMM: TOYKA, MpsiMas, OTPE3OK, JIyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEPHl OOBEKTOB OKPYXAIOLIETO0 MHpA, HUMEKIIMX (QopMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPH HEOOXOAMMOCTU IO BHU3YaJIbHOW OMOpE,
CBSI3aHHYIO C YIJIAMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHHUKAMH: YroJ, BEpUIUHA,
CTOpPOHA, INaroHaJIb; ¢ OKPY’KHOCTBIO: pauyc, JUaMeTp, LEHTP.

N300paxkath M3ydyeHHbIE TeoMeTpuueckue GUTypbl Ha HEITWHOBAHHON W
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe [UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOLIBIO
JUHEWKH, CTPOUTHh OTPE3KH 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJbHUKA, KBajgpaTa A1 UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAN U IEPUMETPA.

Bbluncnate nmepumeTp W IUIOWAAbL KBajApara, MNPSMOYroJibHHMKA, (uryp,
COCTABJICHHBIX W3 MPSAMOYTOJIBHUKOB, B TOM 4ucjle (uryp, u300paKCHHBIX Ha
KJIeTUaTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUYECKUMHU E€IUHULIAMH U3MEPEHUS JJIUHBI,
TJIOIA/N; BRIPAXKATh OJIHUA €AUMHUIIBI BEIMYUHBI Yepe3 apyrue (Ipu HEOOXOIUMOCTH
C OIOPOI Ha CIPABOYHYIO HH(OPMALIHIO).

PacriosnaBate  mapastenenuren, KyO, HWCHOJB30BaTh  TEPMHUHOJIOTHIO:
BEpIIIHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTHh U3MEPEHUS Napalljiesienunena, Kyoa.

Beraucisate 00beM Ky0a, mapajuienenuriesa Mo 3aJaHHbIM H3MEpPeHHUsM (C
OTOpPOM Ha AITOPUTM YYEOHBIX JEHCTBUIA), TIOJIB30BATHCS CAUMHUIIAMH H3MEPEHUS
o0BeMma.

PemaTte HecnoXHbIE 3aJlayd Ha HW3MEPEHHE TIEeOMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYalUIX (TPU HEOOXOUMOCTH C BU3YyaIbHOUM OMOPOHL).



6 KJIACC

Yuciaa v BbIYUCTICHUSA

OpueHTHPOBATHCSI B TOHATHUSX M ONEpUpPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMH, CBS3aHHBIMHU C Pa3IMYHBIMU BUJAMU YUCENT W CIIOCOOAMH WX 3ar¥CH,
MePEXOaUTh (€CIIM ATO BO3MOXKHO) OT OJTHOM (DOPMBI 3aMKCH YKCa K APYTOH.

CpaBHUBATH U YHOPSIOYMBATH LIEJIbIE YHUCIIa, OOBIKHOBEHHBIC U JIECSITUUHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrImotHITh apudMeTHIeCKUe NeUCTBUS ¢ HATYPATBHBIMU U TICJIBIMU YUCIIaMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMH, TOJOKUTEILHBIMU U OTPULIATETLHBIMU
YUCIIAMHU.

BbIuncnaTh 3HaU€HUS! YACIIOBBIX BBIPAYKEHU, BBIIOJIHATH IPUKUIKY U OLIEHKY
pe3ynbTaTa BBIUMUCICHUMN; BBIIOJHATH NMPEOOpPa30BaHUS YHUCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apr(PMETHUCCKUX JACHCTBUIM.

CoOTHOCUTHh TOYKY Ha KOOPAMHATHOW MPSIMOMl € COOTBETCTBYIOLIUM €U
YUCJIOM U U300paxkaTh YMCIIa TOYKAMH Ha KOOPJIMHATHOM MPSIMOI, HAXOJIUTh MOAYJIh
quca.

CoOTHOCUTH TOYKHM B MPSMOYTOJBbHOW CHUCTEME KOOPJMHAT C KOOPJMHATAMHU
3TOM TOYKH.

OKpyrJisITh 1I€JIbIE YHCIIa U JeCATHUYHBbIE ApoOu (mo oOpasily), HaXOIuTh
MPUOJIMKEHUS YUCEI.

YucsoBbie M OyKBEeHHbIE BHIPAKEHU S

OpueHTHpOBaTbCSI B TOHATHUSIX M ONEpUpoBaTh Ha 0a30BOM ypOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3alMChIO0 CTENEHM YKCIA, HAXOAUTh KBaApaT U KyO
YUCJIa, BBIYUCIATH 3HAYEHUS NPOCTEUIIMX YHCIOBBIX BBIPAXKEHUN, COJEpkKAIIUX
CTEIEHHU.

[Tonp30BaThCsA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOJUMOCTH C OMOpPON Ha
aJITOPUTM TPaBUIIA), PACKIIA/IbIBATh HATYpAJIbHBIC YMCIIA HA TTPOCTHIE MHOXKHUTEIH.

*Tlonp30BaThCst MACIITAOOM™, COCTABJISITH MPOTIOPITUH U OTHOIIICHHSL.

Hcnonb3oBaTh OYKBBI JJisi 0003HAYEHUS YUCEN MPU 3allMCH MaTeMaTUYECKHUX
BBIPQXKEHUM, HAXOAUTh 3HAUYCHUS OYKBEHHBIX  BBIPAXKCHUN,  OCYIIECTBIISS
HE0OXOJAMMbIE MOACTAHOBKM W IMpeoOpa3oBaHus (C OMOPOW Ha aJrOpuUTM y4eOHBIX
NENUCTBUN).

Haxonuts HeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penrenue TekCcTOBBIX 32124

Pemate MHOTOIIArOBHIE TEKCTOBBIE 3a/1a4M apU(PMETHYECKUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp IIPOCTENIIINE 3a7a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTIOPIIMOHAIBHOCTHIO BEJIMYHWH, MPOIIEHTAMH; pelllaTh TPU OCHOBHBIC 3aJlaud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauu, cojepkaiiue 3aBUCHUMOCTH, CBSI3bIBAIONINE BEITMYHMHBI:
CKOPOCTb, BpeMsl, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJAMUTENILHOCTh, BpeMs, 00bEMa padOThl, HUCHOJB3Ysd apuUPpMETHUUECKUE
JNEUCTBUS,  OLEHKY, NPUKUIKY; TOJb30BAThCA  CIAMHUIAMHU  U3MEPECHUS
COOTBETCTBYIOIINX BEJIMYHH.



CocTaBnsiTh OyKBEHHbIE BHIPRXKEHHS MO YCIOBHUIO 33J]a4H TIOCJIE COBMECTHOIO
aHaIu3a.

W3Bnekate wH(pOpMaIuio, MPEACTaBICHHYIO B TaOMWIax, Ha JIMHCWHOMH,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATh MpPEACTaBICHHbIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC ITPU PELICHUU 33/1a4.

[IpencraBnsaTs UHGOPMAITMIO ¢ TTOMOIIBIO TaOJMI, TUHEHHONW M CTOJIO0YATON
JarpaMm.

Harasignas reomerpust

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYXAIOIIETO0 MHpa, HUMEIMX (QopMy
W3YYCHHBIX TEOMETPHUYECKUX IUIOCKMX K TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ MOMOIIBIO UPKYIIS, TUHEUKH, TPAHCTIOPTHPA Ha HETMHOBAHHOMN
W KiIeTdyaTol Oymare W3y4eHHBIE IUIOCKHE TEeOMeTpuYeckue Qurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTs mpencTaBieHME O TEOMETPUYECKUX TOHSITUAX: PABEHCTBO GUryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoaute BeIMUYMHBI YIIIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
yIJIBl 33JIaHHOM BEJIMYMHBI, [0JIb30BAThCs IPHU PELICHUM 3a/a4 I'PagyCHOM Mepou
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIIOM yTJIbI.

BpiuncnsaTe IMHY JIOMaHOM, IIEPUMETP MHOTOYIOJIBHUKA, I10JIb30BAThCS
€AVHUIAMHU U3MEPEHUS JUIMHBI, BBIPAXAaTh OJHU €IWHUILIBI U3MEPEHUS UIMHBI Yepe3
IpyTHE.

HaxoauTk, UCTIONB3Yysl YEPTCHKHBIE MHCTPYMEHTHI, PACCTOSHUS: MEXKIY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY ITYTH HA KBAJIPATHOU CETKE.

Beruucnares  miomans  Quryp, COCTaBIEHHBIX U3  MOPSIMOYTOJIbHUKOB,
HCIIOJB30BaTh pa30MeHNe Ha MPSMOYTOJbHUKU, HA paBHbIE (PUTYPHI, TOCTpAaUBAHUE
10 TPSMOYTOJIbHHUKA; MOJIb30BAaTHCSI OCHOBHBIMHU E€IMHUIIAMH WU3MEPEHHUS TUIONIAIN;
BbIpaXaTh OJHU €AMHUIIBI U3MEPEHUS TUIONIAIU Yepe3 Apyrue (Mpu HEOOXOIUMOCTH
C OTIOPOIi Ha CIIPABOYHYIO0 HH(POPMAIIHIO).

Pacrio3naBaTh Ha MOJENSIX W HM300paXEHUSX MHUPAMUIY, KOHYC, LHIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o0paxkath Ha KJeTYaTON Oymare mpsiMOyroJibHbIN NapaiyiesIeuIIe]l.

Boraucisate 00b€M TPSIMOYTOJIBHOTO TMapajuieNienumena, Kyoa, Mmojib30BaThCs
OCHOBHBIMU €IMHMIIAMH HM3MEpPEeHUs] 00bEMa; BBIPAXKATh OJHU €IMHUIIBI U3MEPECHHUS
o0BEMa yepe3 apyrue (C omopoil Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HecnoXkHbBIE 3aJauM HA HAXOXKICHUE TIE€OMETPUYECKUX BEIIMYMH B
MPAKTUYECKUX CUTYaUsIX (MIPU HEOOXOUMOCTH C BU3YATHHOU OMIOPOHA).

PABOYAS IPOI'PAMMA YUEBHOT' O KYPCA «AJITEBPAY. 7-9
KJIACCBI
esu n3yyeHus y4eOHOro Kypca

AnreOpa sBISE€TCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOM IIIKOJIBI: OHA
o0OecrieunBaeT HM3y4Ye€HUE JPYTUX AUCIHUIUINH, KaK €CTECTBEHHOHAy4YHOTO, TaK U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHUE HEOOXOAMMO sl POAOHKEHUST 00pa30BaHUS



U B NOBCEAHEBHOW >XW3HU. Pa3Butre y oOydarouuxcsi HAy4HbIX MPEICTaBICHUN O
IPOUCXOXKICHUN

U CYUIHOCTH anredpandeckux aOCTpaklMid, CIoco0e OTpaKeHHs MaTeMaTUYeCKOu
HAyKOM SIBIIGHUUA M TIPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIM MaTEMaTUYECKOIO
MOJICTMPOBAHUSI B HAYYHOM IMO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHPOBO33PEHHUS M KAueCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalud B
coBpeMeHHOM I poBoM olmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
o0OecrieunBaeT  pa3BUTHE  yMEHHS  HaOJIOJaTh,  CpPaBHMBAaTh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBUS W BBIBOIBI, (POPMYIHPOBATH
yrBepxkAeHus. OcBOoeHHE Kypca anreOpbl 00eCleYrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUIEHAS OOYy4YaloIIMXCA: OHHU HCHOJB3YIOT JI€AyKTUBHBIE M HWHIYKTHBHBIC
paccyxaeHus, OOOOIIeHHEe W KOHKpETH3alnio, abCTparupoBaHWE U aHAJOTHIO.
OOyuenue anreOpe mpenanojaracT 3HAYUTEIBHBIH OOBEM  CaMOCTOSATEIIHHOU
NEeATENBbHOCTH  OOyYarouuxcsi, MO3TOMY CaMOCTOSITEbHOE  pEIICHHE 3ajad
€CTECTBEHHbIM 00pa3oM SBIIAETCS peaju3alueid JeATeIbHOCTHOrO MPUHIIHNIA
oOy4eHHUS.

B crpykType mnporpammel y4eOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEpKaTeIbHO-METOANYECKUE JIMHMM: «Uucma u
BBIYHMCIICHUSY; « AJIre0pandecKue BhIPKEHUD; « Y paBHEHUS U HEPABCHCTBAY;
«Dynkuun». Kaxknas u3 3Tux colepKaresIbHO-METOANYECKUX JIMHAK pa3BUBACTCS Ha
MPOTSDKEHUH TPEX JIET U3YYEHHUS! Kypca, €CTECTBEHHBIM 00pa30oM MEpEIuIeTasICh U
B3aUMOJICUCTBYS C JPYTMMU €ro JMHHUSIMHU. B Xo1e u3ydeHus Kypca oOyyaromuMmces
MPUXOAUTCS JIOTUYECKH PaCCYXAaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M C 3TUM 11€1€c000pa3HO BKIIOYUTH B MPOrpPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOLIME BCE OCHOBHBIE Pa3/ieibl MaTEMAaTHYECKOTO 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAQJACHHIO  OOYyYarOUIMMHUCA  OCHOB  YHHMBEPCAJIBHOIO
MaTEeMaTHYeCKOro  si3blka. TakuM  00pa3oM, MOXHO  yTBEpXKIaTh,  UTO
COJIEpKaTEIbHON M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Ajredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copnepxxanne nuHuUM «Yucna W BBIUKCICHUS» CIY)KUT OCHOBOM  JUIA
JaJIbHEHIIEr0 W3Y4eHHs] MAaTeMaTUKH, CHOCOOCTBYET Pa3BUTHUIO Yy OOy4arouIuxcs
JIOTUYECKOI0 MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJb30BaThCS aJrOPUTMaMH, a
TaK)Ke NPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX AJI1 MOBCEIHEBHOM
KU3HU. PazBUTHE MOHSTHS O YKCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
MPPALMOHATIBHBIMU YHCIIaMU, (POPMUPOBAHUEM NPENCTABICHUNA O ACHCTBUTEILHOM
yycie. 3aBeplICHWE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BEHY
o0111ero oOpa3oBaHus.

Copnepxanue JByX ajlreOpanvyecKux JUHUM — «AJreOpandecKkue BhIPKCHUSD
U «YpaBHEHHUS W HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOIIMXCS
MaTEeMaTHYECKOro anmapara, HEOoOXOJUMOTro JJIsi pELIEHUs 3aJad MaTeMaTHKH,
CMEXHBIX IMPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aJad. B OCHOBHOHN ImIKOJIE
y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT pPAIlMOHAIBHBIX BBIpaXKeHHU. Anredpa
JEMOHCTPUPYET 3HAYEHNE MAaTEMATUKH KaK s13bIKa JUIsl TOCTPOEHUSI MaTEMaTHUYECKUX
MOJIEJICH, OMMCAHUS MPOIIECCOB U SIBICHHUN peasbHOro Mupa. B 3amaum oOyueHus



anredpe BXOIAT TaKXKE JalbHEWIIEE pPA3BUTUE AITOPUTMHUYECKOIO MBbIIUIECHUS,
HEO0OXOUMOro, B YAaCTHOCTH, I OCBOEHHUS Kypca WMH(GOPMATUKU, U OBJAJCHUE
HABbIKAMU JIEAYKTUBHBIX paccyxkiaeHuil. IIpeoOpa3oBaHne CHUMBOJBHBIX (HOpM
BHOCHUT CBOM CHEIM(UUECKH BKJIaJ B Pa3BUTHE BOOOpaKEHHs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHAIBHO-Tpa(UUYECKON JIMHUM HAleJIEHO Ha IOJIyuyeHHUe
IIKOJIbHUKAMH 3HAHUN 0 (QYHKUHMAX KaK Ba)KHEHIIEW MaTeMaTWYeCKOW MOIEIH AJis
ONKCAaHUs M HCCIEIOBaHUS Pa3HO-OOpa3HbIX IMPOLIECCOB U SIBJICHUM B NpPUPOJE U
oOmiectBe. M3yueHue 3Toro martepuana CHOCOOCTBYET Pa3BUTHIO Y O0y4aroUIMXcCs
YMEHUS HCIIOJIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJINYECKUE, Tpaduyeckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATUKU B PA3BUTUM LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMYy IulaHy B /-9 Kiaccax wu3ydaercss Y4eOHBIH Kypc
«Anre0Opa», KOTOpBIM BKIIIOYAECT CIEIYIOIIME OCHOBHBIE pa3lieibl COACPIKAHUS:
«Yucma ¥ BBIUMCIHECHHS», «ANreOpanyeckue BBIPAKECHUSD», «YPABHEHHS U
HEpaBeHCTBAY, «DyHKIHW.

VY4eOHblii 11aH HA U3Y4YEHHE aNreOphl:

e B/ Kjaccax- 4 yaca
e B 8-9 kiaccax - 3 yaca

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 TOJJAM OBYUEHU )
7 KIIACC

Yuciia 1 BbIYUCIICHUSA

Jlpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TEPEXO] OT OJHON (OpMBI 3aIUCH
npobeir k gpyroi. IloHsTHEe panMOHAIBHOIO 4HCNIA, 3alKCh, CpPaBHECHHE,
VOOPSAOYMBAHUE  PAIlMOHAIBHBIX  uyucen.  ApudMeThyeckue  JeUCTBHUS  C
palMOHAILHBIMA 4uCIaMU. PelleHne 3a7ad U3 peaibHOW MPAaKTUKH HAa 4YacTd, Ha
poowu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTEJNEM: OINpeaeieHne, MpeoOpa3oBaHue
BBIPKEHHUI Ha OCHOBE OIPEEIICHHUS], 3aITUCh OOJBIINX YUCEN.

[IporeHThI, 3aUCh MPOLIEHTOB B BUJIE IPOOU U IpOOU B BUJIC MPOLICHTOB. Tpu
OCHOBHBIE 33J1a4d Ha MPOIEHTHI, PEIICHHE 3a]1a4 U3 peabHON MPAKTUKH.

[IpuMeHeHUe MPU3HAKOB  JCIMMOCTH, pa3JioKEHHWEe Ha  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

Peanpubie  3aBHUcMMOCTH, B TOM  YHCle Tpsmas W oOpaTHas
MPONOPIUOHAIBHOCTH.

AuredpanvecKue BbIPpAKEHU S

IlepemeHHbIE, YUCIOBOE 3HAUYCHUE BBIPAKEHUS C IEpPEMEHHON. JlomycTuMble
3Ha4YeHus1 nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYUHAMU B BUJIC
dbopmynbl. Beraucienus no Gpopmynam.

[IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PABHBIC BBIPAKECHUS,



npaBuiia MpeoOpa3oBaHUs CYMM M TMPOU3BEIICHUN, MPaBWIIA PACKPBITUS CKOOOK U
NpUBEACHUS MOJIOOHBIX ClIaraeMbIX.

CBoOIICTBA CTENEHH C HATYPAJIbHBIM [TOKA3ATEIIEM.

OpHowiensl U1 MHOrowieHsl. CreneHp MHOTOUIEHA. CII0KEHUE, BBIYUTAHHUE,
YMHOKEHHE MHOTOWIEHOB. POpMYIIbl COKPALICHHOTO YMHOKEHHMS: KBaJAPaT CYMMBI U
KkBagpar pasHoctu. dopMyna pasHOCTM KBaAparoB. PasnmokeHMe MHOTIOYJIEHOB Ha
MHOXHUTENH.

YpaBHeHust

VYpaBHeHUEe, KOpEHb YpaBHEHMs, NpaBWiIa NpeoOpa3oBaHUsi YypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUM.

JIuHerHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEHWHOTO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHUN. COCTaBIECHNE YPAaBHEHUH IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

*JIuHeiiHOe ypaBHEHUE € IBYMs IEPEMEHHBIMU U €0 rpacpHK*Z. Cucrema nByx
JVUHEWHBIX YpPAaBHEHHW C JBYMsI NEPEMEHHBIMH. PelieHue cucreM ypaBHEHUU
croco0OM MO/ICTaHOBKH. [IprMepbl pelieHns] TEKCTOBBIX 3a7ad ¢ MOMOIIbIO CUCTEM
YpaBHECHUH.

DOYyHKIUA

Koopaunara Toukn Ha npsmoil. YHCIIOBbIE POMEKYTKHU. PaccTostHue Mexmy
IBYMsI TOYKAMHU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu OX m Oy. AOcrmucca u opAuHATa
TOYKM Ha KOOPAMHATHOM miockoctu. [Ipumepsl rpadukoB, 3agaHHBIX (HOPMYITAMHU.
Yrenue rpauKoB peabHBIX 3aBUCHMOCTEH.

[Monsitue dpynkiuu. ['paduk dynkiuu. ColictBa GyHKIMM. JInHelHas pyHKIIMS,
e¢ rpaduk. I'paduxk ynknum y = kx + b. *I'paduyeckoe pemeHne ITHHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa 1 BbIYUCICHUSA

KBagparueiii kopenb u3 uwmcia. *[lonsitue 00 HpparMOHAIBHOM YHCIIC.
JlecaTuuHble MPUOIMKEHUS UppallMOHANBHBIX uncen™. CBolcTBa apuMETHYECKUX
KBaJIpaTHBIX KOPHEU U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U
BBIUMCIICHUAM. *J[eHiCTBUTEIbHBIC YHCIA™.

CreneHs C 1IeJIbIM MTOKa3aTeNeM U €€ cBoicTBa. CTaHJapTHAS 3alUCh YUCIIA.

AJsredOpanvecKue BbIPpAKeHHU s

KBagpaTHbIil TpeXuieH; pa3ioKeHUe KBAJPaTHOTO TPEXUJIE€HAa Ha MHOKUTEIIU.

Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO ayreOpanyuecKoi Apoow.
CnoxxeHrne, BBIYMTAHWE, YMHOXKEHHE, JCJIICHHE  alreOpandeckux  JapoOei.
PanronansHbie BRIpaXKEHUS U UX TPE0Opa3OBaHKE.

YpaBHeHUs U HEPAaBEHCTBA

KBangpaTHoe ypaBHeHue, ¢popmysia KOpHEH KBaapaTHOTO ypaBHEeHHs. *Teopema
Buera*. Pemienue ypaBHeHHA, CBOIAIIMXCA K TMHEUHBIM U KBaipaTHbIM. [IpocTeiiiue

2
3aech u ganee * * 0003HaUEHBI TEMBI, U3yUYE€HUE KOTOPHIX MPOBOIUTCS B 03HAKOMHUTEIbHOM Iane. [legaror
CaMOCTOSATEINIFHO OTPeeNIIeT 00beM H3y4aeMoro MaTepuaa.



JPOOHO-paIMOHAILHBIC YPAaBHEHUSI.

*T'padmueckass HHTEPHpPETANNUS YPABHEHUN C NBYMS NEPEMEHHBIMH U CHCTEM
JUHEUHBIX ypaBHEHUM C JBYyMs TNiepeMeHHbIMH™*. Ilpumepnl pelieHus CcHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a/1a4 alreOpandeckum CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCWIIBHOCTE, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrtembl JIMHEWHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.

DOyHKIUU

[Tonsarue dhyukiuu. O6IaCTh ONPEACICHUS K MHOXKECTBO 3HaUYCHUN (HYHKIIUH.
CrnocoObI 3a1auus (PyHKITUH.

['paduk pynkuuu. Yrenune cBoicTB GyHKINH 110 e¢ rpaduky. [Ipumeps
rpaduKoB GYHKIUH, OTPaXKAIOIIUX peasIbHbIE MPOIECCHI.

OyHKIMK, OMNHUCHIBAIOUIME TMPSIMYI0O U  OOpaTHYIO MPONOPLUOHAIBHBIC

k

saucuMocTd, X rpadukin. OyHKmEE Yy = X5, Yy = X, Yy = VX' y = &
X

*I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHIT ™.

9 KJIACC

Yuciia M BBIYUCICHUSA

PanmonaneHple ymcia, *UppallMOHAIbHBIE YUCIA, KOHEYHbIE M OECKOHEYHBIE
AecsITUUHbIE poOu. MHOXECTBO AEHCTBUTEIBHBIX YHCEN; JIEHCTBUTENIbHbBIE YHCIIa
KaK OECKOHEUYHbIE JIECSTUYHbIE IpoOH. B3auMHO 0OJJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHeHUE  JCHCTBUTENBHBIX  4YHCET, apuUPMETHUYEeCKHe  JEHCTBUS  C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYXKAIOLIEro0 MHpa, JIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIEM MUPE.

[TpuOnmxeHHOE 3HaYEHUE BEIMYMHBI, TOYHOCTh MpuoOimxeHus. OKpyrieHue
yucell. [Ipuknaka v oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOASAIIMXCS K KBAaJPATHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepbl perieHus: ypaBHEHUN TPETbEe U 4eTBEPTOM
CTEIEeHEH pa3I0KeHUEM Ha MHOXKHUTEIN™.

Pemenne npoOHO-palnOHAIbHBIX YPaBHEHUH.

Perenne TeKCTOBBIX 3a/1a4 alireOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs TNMEpPEeMEHHbIMH MU ero rpaduk. Pemienune cuctem IByX
JMHEWHBIX YPAaBHEHUM C BYMs IIEPEMEHHBIMU. PelleHne cucrem IByX YpaBHEHUU,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoOW cremeHu. [ padudeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a/1a4 alre0panyecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOW NEpEMEHHOW. PelmieHue cucrem



JUHEHHBIX HEPaBeHCTB C OJHOM mepemMeHHOW. KBaapaTHble HepaBEHCTBA.
I'paduyeckas wuHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS
NepEeMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e¢ rpaguk u coicta. [lapaboia, koopauHaTHI
BEPIIUHBI TapadoJIbl, OCh CAMMETPUHN apadOJIbL.

['paduxu (byHKIMIA: y = kx, y = kx + b, y= %,
y=yx,y== #1X CBOICTBA.

YucsioBbIe OCIEA0BATEIbHOCTH U IPOIrPecCUm

[loHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IOCIEI0BATEIBHOCTH
pPEKyppEeHTHOH opMyIoit u GopmMyInoi N-ro dieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. PopMynbl N-ro 4jieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPEeCCHii, CyMMBI TIEPBBIX N UJICHOB.

*N300pakeHne WIEHOB apu(PMETHYECKOW W T€OMETPUYECKOM IPOrpecCHid
TOYKAaMH Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIA W SKCIOHEHIMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S PABOUYEN
I[TPOI' PAMMBI KYPCA «AJITEBPA»

7 KIIACC

Yucaa 1 BbIYUCICHUSA

BreinonHATh, codeTass yCTHbIE W NHUCHBMEHHBIE NPUCMBI, apU(PMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHUsI YHUCIOBBIX BBIPAKECHUM; TPUMEHSTh Pa3HOOOpa3HbIE
CIIOCOOBI M TIPUEMBI BBIYMCICHUS 3HAYEHUN IPOOHBIX BBIPAKEHUH, COAEPIHKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexoauTts OoT omHOW (HOPMBI 3amMHUCH 4Yucen K Apyrou (mpeoOpa3oBBIBATh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO NECITHUHYIO Npo0b). CpaBHUBATH U
YHOPSIAOUMBATH PAllMOHAIBHBIE YHCIIA.

OKpyTIJIsTh Ynca.

BpINONHATH MPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHHUM, OLICHKY 3HAYCHUU
YU CJIOBBIX BBIPAKECHUMU.

BrInmonHaTh NEUCTBUS €O CTENEHSIMU C HaTypalbHBIMU IOKa3aTessiMu (C
OTIOPOM Ha CIPaBOUYHYIO0 HH(GOPMAIIUIO).

[IpuMeHATh NPU3HAKK JACIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIIU HATypabHBIX
quces.

Pemiate mpocreiiimre NpakTUKO-OPUCHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
OTHOIIICHHWEM  BEJIWYWH,  MPOMOPLUUOHAIBHOCTBIO  BEJIWYMH,  IPOIEHTAMH;
MHTEPIIPETUPOBATh PE3YyJIbTAThl PEIICHUS 3a]]ad C YUCTOM OIpaHUYCHUM, CBSI3aHHBIX
CO CBOWMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AsredpanvecKue BbIPAKeHUS

OpueHTHpOBAaTbCSI B TOHATUSX M ONEpUpPOBaTH Ha 0a30BOM ypOBHE
anredpandecKo TEPMUHOIOTHEN U CHMBOJIUKOM.



Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW NPHU 3aaHHBIX 3HAYEHUIX
NEPEMEHHBIX.

BhINoNHATE peoOpa3zoBaHus LEJIOr0 BBIPAKEHHUS B MHOTOWIEH NMPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHUEM CKOOOK.

BbITIONHAT, yMHOXKEHHE OJHOWICHAa HAa MHOTOYJIEH M MHOTOWIEeHa Ha
MHOTOWIEH, MPUMEHSITH (POPMYJIbI KBaJipaTa CyYMMBI U KBaJipaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

OcCylecTBIATh PA3JI0KEHWE MHOTOWIEHOB HAa MHOXHUTEIU C IOMOIIbIO
BBIHECEHUS 332 CKOOKH OOIIEro MHOXKUTENS, TPYIIIUPOBKU CJIaraeMbIX, MPUMEHEHUS
(GhopMyIT COKPAIIEHHOTO YMHOKEHHUS (C OTIOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

[TpumeHsTh MpeoOpa3oBaHKsl MHOTOWICHOB JIJIsl PELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTENsIMUA IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHNs 1 HEPaBEeHCTBA

Pemate nHMHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, NPUMEHSA NpaBUIA
nepexoa OT UICXOAHOTO YPaBHEHMs K paBHOCUIIbHOMY eMy. [IpoBepsTs, sBisercs i
YHUCJIO KOPHEM YPAaBHEHHS.

HNmets mpencraBieHue O TpaduuyecKUX METOAAaX MPU PEIICHUU JMHEHHBIX
YPaBHEHUH U X CUCTEM.

[Tonbupare npuMepsl mHap YHCEN, SBISIIOMIMXCS PELICHUEM JIMHEHHOIro
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IUIOCKOCTU T'pauK JIUHEWHOTO YPAaBHEHUS C JIBYMS
NEPEMEHHBIMU; MOJb3YyACh IPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUS.

Pematpe cucrteMbl ABYX JMHEHHBIX YPaBHEHUMN C JIBYMs IIEPEMEHHBIMHU, B TOM
yucle rpapuiecku (C ormopoi Ha alNropuT™M y4eOHBIX TEHCTBHA).

CocTaBnsTh (1MOCI€ COBMECTHOTO aHA/M3a) W peulaTh JUHEHHOE ypaBHEHUE
WIM CHCTEMY JIMHEHMHBIX YpPaBHEHMI IO YCJIOBHMIO 3aJlayd, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOTYYEHHBIN pe3ynbTar.

Koopaunarel u rpaduxu. DyHKuMu

N300pakath HA KOOPJIAWHATHOMN MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI; 3alMCBIBATh YMCIOBBIE NIPOMEKYTKHA Ha
anre0pandeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIMHATaM;
cTpouTh rpaduku uHEeHHbIX GyHKIUNH. CTpouTh rpaduk ¢pyHkimu y = kx + b.

OnuceiBaTh € TOMOILIBIO (PYHKUUNA W3BECTHBIE 3aBUCUMOCTU  MEXKIY
BEeJIMYMHAMU (110 aJIrOpUTMY Y4YEOHBIX JACMCTBHUI): CKOPOCTh, BPEMs, PAaCCTOSHUE;
1[€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padbOThI.

Haxonutb 3HaueHne QyHKIMU 10 3HAUCHUIO €€ apTryMEeHTa.

[Tonumats rpaduyueckuii crnocod MpeNCTaBICHUS W aHadu3a HUH(POpPMAIUU;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 IPaPUKOB peasIbHbIX MPOIIECCOB U
3aBUCUMOCTEM.



8 KJIACC

Yuciaa v BbIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyyceNn JJIA CPAaBHEHUS, OKPYTJEHUS M BBIYMCICHHI; M300pakaTh JEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpumeHsATh mNOHATHE apU(PMETHUYECKOrO0 KBaJIpaTHOrO KOPHSA; HaXOAUTh
KBaJpaTHbIE KOPHH, HCIOJb3Ys MNpPH HEOOXOAUMOCTH KaJIbKYJATOP; BBINOJIHATH
pocTelime MnpeoOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIIMX KBAApPATHBIE KOPHH,
VICTIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JIE€CSITHYHBIX
npoOeii u creneHelt yucna 10.

AnredOpandecKkue BhIPAKEHUS

[IpuMeHATP TOHATHME CTENEHM C LEIbIM  IOKAa3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHHM, COAEpXKAIIMX CTENEHU C UENbIM IoKaszareieM (c
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBITIONHATE HECTOKHBIE TOXKIECTBEHHBIE NPEOOPAa30BaHUS PaALMOHATIBHBIX
BBIPOKEHHUII Ha OCHOBE NMPAaBWJI JCHCTBUU HaJ MHOTOWIEHAMH M ajareOpandecKuMu
TPOOSMH.

PackianpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKHUTEIIH.

[TpumensaTh npeoOpa3zoBaHUs BBIPAKEHUI AJs pEIICHUs pa3IUYHbIX 3a7ad U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

YpaBHeHUS U HEPAaBEHCTBA

PemaTe nuHelHbIE, KBAaAPATHBIE YPaBHEHUS (C UCIOJIB30BAHUEM CIPABOYHOU
nH(pOpMaMu) W palUMOHAIbHBIE YpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JABYX
YPaBHEHUH C ABYMS ITIEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE HMCCIENOBAHUS YPAaBHEHUN W CUCTEM YPaBHEHUH, B
TOM 4YHCJIE C IPUMEHEHUEM IpapuuecKux NpeacTaBieHni (yCTaHaBIUBaTh, UMEET JIU
YPAaBHEHUE WIM CUCTEMA YPAaBHEHHUI PELICHHUs, €CJIU UMEET, TO CKOJIBKO, U IIp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexoauTs OT ciOBeCHOW (OPMYIHUPOBKM 3a7aud K €¢ anreOpandeckoi
MOJEIN C TIOMOINBK) COCTaBJICHWS YpPaBHEHUsS WA CHCTEMBI YPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IIOJIyYEHHBIN PE3ybTaT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLIEHKHU; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; JaBaTh IPpaUUYECKYIO
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OmnepupoBarh Ha 0a30BOM ypOoBHE (YHKUHMOHAJIbHBIE TMOHATUS U SI3BIK
(TepMUHBI, CUMBOJINYECKHE OOO3HAUEHHS); ONPEAeNATh 3HAYEHUE (QYHKIMH I10
3HAYEHUIO apTyMEHTA; ONPEAeNsATh CBOMCTBA (DYHKIIUU MO €€ rpauKy.

Ctpouts rpaduKH dIeMeHTapHbIX yHKIMHA Braa , Y = X, Y = X,y = \/x_ ,

Y= k onucelBaTh CBOWCTBA YHUCIOBOW (YHKIMM 10 €€ rpaduky (mpu
X

HEO0OXOMMOCTH C HAITPABJISAIONIEH ITOMOIIIBIO).



9 KJIACC

Yuciia v BBIYUCICHUS

CpaBHHBaTh U YIIOPSIIOYMBATH pAlMOHAIBHBIE U HPPALIMOHATIBHBIE YUCIIA.

BoinonHaTh apudmeTrueckue AeUCTBUS C pallMOHATBHBIMUA YUCIAMH, COYETAas
YCTHbIE M NHUCbMEHHBIE IMPUEMBI, BBINOIHATH BBIUYKCICHHUS C HPPALHOHAIBHBIMU
YUCIIAMHU.

HaxoauTp 3HaYeHUs CTEMEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEW; BBIYUCIISATh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JACUCTBUTENbHBIE YHCIA, BBINOJHATh MPUKUIKY pe3yJbTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHNs 1 HEPABEHCTBA

Pemiats nuHElHbIE U KBapaTHbIE YPABHEHHUS], YPABHEHHUSI, CBOJIAIINECS K HUM,
npocrenime ApoOHO-palMOHaNIbHBIE YPaBHEHUS.

Pemate mnpocrenmine CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUW C JBYyMs
IIEPEMEHHBIMU M CHUCTEMBI JIBYX YPaBHEHHW, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YaJIbHOU OMOPE).

Pemiate mpocteifiiie TEKCTOBBbIE 3ajayd  aiareOpanyeckuM CIocoOOM C
IIOMOIIBIO COCTABJIICHUS YPAaBHEHUs WM CUCTEMBI JBYX YPaBHEHUU C JAByMS
MEPEMEHHBIMU.

[IpoBOAMTE MpOCTEUIINE HCCIENOBAHUS YPABHCHUM M CHCTEM YpPABHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM I'paQUUECKUX NpeCTaBIeHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

PemaTe nuHEilHbIE HEpPAaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pElLICHUE HEPAaBEHCTB HA YHCIOBOM MPSAMOM, 3alMChIBaTh PEIICHUE C IOMOLIBIO
CUMBOJIOB.

Pemate cucTemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbBl HEPABEHCTB, BKIIFOYAOIIINE
KBa/IpaTHOE HEPAaBEHCTBO; M300pa)kaTh pPEUICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMO#, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHbBIX 3a1a4.

DOyHKUMH

Pacno3naBaTth (QyHKIMM H3y4yeHHBIX BHIOB. Iloka3piBaTh CXEMaTUYECKU
pacIoyio’KEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB QyHKIMIA Buaa: Y = KX,

y=kx+Db,,y= ax? + bx +c, y = X3, y = X, Y = £ B 3aBUCHMOCTH OT 3HA4CHUH
X

K02 PUITMEHTOB; ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300pakaTh CXEMaTHUYECKH TIpaduKH KBAAPATUYHBIX (YHKIHM,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH MO UX Tpadukam.

Pacnio3naBaTh KBaJpaTHUuHyl (QYHKIUIO 1O (opMmysie, TPUBOAUTH MPUMEPHI
KBaJApaTUYHBIX (DYHKLIMI U3 peaibHOM XKU3HU, GUBUKH, TEOMETPHH.

Yuc/ioBble MOCJI€10BATEJIbHOCTH U MPOTIPECCHU

Pacno3naBaTh apuMeTHUECKYI0 U TE€OMETPUUYECKYIO MTPOTPECCUU MPU PAZHBIX
cnoco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJB30BaHUMEM (opmMya N-ToO  uieHa
apu(PpMETHIECKON M TEOMETPUUYECKOW MPOTPECCHil, CyMMBI TMEPBBHIX N WIEHOB (C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).



PemaTte 3amaum, CBSI3aHHBIE C YHUCJIOBBIMH IOCIICIOBATEIBHOCTSIMH, B TOM
qHUCie 3aJa4d U3 peajbHOW KU3HU (C WCTOJB30BAHHEM KaJbKYJISATOpPA, MU(PPOBHIX
TEXHOJIOTHM).

PABOYASI IPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPUSI». 7-9
KJIACCBI
Hean uzyyenust yaeOHOro Kypca

OOmue nenu wu3ydeHUs ydyeOHOro kypca «l'eomeTpusi» MpeacTaBieHbl B
I[TOOIT OOO. OHu 3aKJIIOYAIOTCS, MPEXKIE BCETO B TOM, YTO HA YpOKaX r€OMETPHH
OOy4aroluiicss y4uTCS TMPOBOAUTH JIOKA3aTENbHBIE PACCYXKACHHS, CTPOUTH
JIOTUYECKHE YMO3AKIIIOUEHUS, JOKa3blBaThb HCTUHHBIE YTBEPKACHUS M CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, IPOBOJUTH PACCYKJEHUS «OT IMPOTUBHOIO», OTINYATh
CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpAaTHBIE YTBEpXkAECHUA. B 00yueHun
YMEHHUIO PpacCyXJaTh COCTOMT Ba)XHO€ BOCIHUTATEIbHOE 3HAUYECHUE HW3YUYEHHUS
reOMETPUHU, IPUCYILIEE UMEHHO OTEUECTBEHHOW MaTEMaTHUECKOH IIKOJIE.

Bropoii menpl0 u3ydeHHs TEOMETPUM SBIIETCS HCIOJIB30BAaHUE €€ Kak
WHCTPYMEHTa TpPH PEIICHHH KaK MaTeMaTHYeCKHX, TaK M MPaKTUYECKUX 3a1ad,
BCTPEUAIOIIUXCS B PEaNbHOM  JKM3HH. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIUHUCIUTENbHAS JIMHUS B M3YyYEHUU TEOMETpUM B IIKoie. [[is 3Toro yduTento
pEeKOMEHyeTCcsl ~ MoAdupaTh  3ajJaud  I[PAKTUYECKOro  Xapakrepa Ui
paccMaTpuBaeMbIX TEM, YYUTh OOYYalOUIMXCA CTPOUTh MaTE€MaTHYECKHE MOJIEIH
pEaIbHbIX  KU3HEHHBIX CHUTyaluil, TPOBOJUTh BBIYUCIECHHUA U  OLICHUBAThH
a/JIeKBaTHOCTh IIOJydYE€HHOro pesynpraTa. KpaiiHe BaXHO NOIUYCPKHUBATh CBS3U
reOMETPUU C JAPYTUMHU TpeIMETaMH, MOTHBHPOBATh MCIIOJIB30BATh OMNPECICHUS
reoOMeTpUUYeCKUX (PUryp M TOHSATHH, JEMOHCTPHPOBATH MPUMEHEHHE IMOJYYECHHBIX
YMEHHH B (PU3UKE U TEXHUKE. DTU CBS3HM HanOoJee sIpKo BUAHBI B TeMaxX «BeKTopb»,
«Tpuronomerpuueckue CoOoTHoUIeHUs», «Meton koopauHat» U «Teopema
[Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornmacHo ywyeOHOMYy TulaHy B /-9 Kiaccax wu3ydaercss Y4eOHBIH Kypc
«I'eomeTpus», KOTOPBIM BKJIKOYAET CIEAYIOIIHE OCHOBHBIE Pa3/eiibl COACPKAHUS:
«l'eomerpuueckre Qurypel W HUX CBOMCTBa», «M3MepeHne reoMeTpUuyYecKuX
BEIMYMH», a Takke «JleKkapToBbl -KOOpAWMHATBI Ha IUIOCKOCTH», «BekTops»,
«JIBmxenus miockoctu» U «lIpeoOpazoBanus mogoous».

YueOHbIi TU1aH:

e /-9 kyacchI- o 2 yaca B HeJIento -68 y4eOHBIX 4acOB B T'OJI

COHEPXAHUE YUEBHOI'O KYPCA «'EOMETPUA» (11O
I'OAAM OBYYEHUA)

7 KJIIACC

Hauvanbnbie moHaTHs reometpun. Touka, npsmas, OTpe30K, Jyd. YTois. Buasl



yriaoB. BeprukanbHble U CMeXHbBIE yIubl. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [IapaiensHOCTh U EpIEHUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunbie purypsl. OCHOBHBIE CBOWMCTBAa OCEBOM CI/IMMeTpI/II/I*g.
IIpuMepsl CUMMETPHUH B OKPYKAIOLIEM MHPE.

*(OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIS U IMHEUKU ™.

TpeyronbHuk.  Bpicora,  Menmana,  OuccekTpuca, HUX  CBOMCTBa.
PaBHOOEpEHHBIN U pABHOCTOPOHHUI TPEYTOJIbHUKH. HepaBEeHCTBO TpEyrobHUKA.

CBoiicTBa M NpU3HAKK PaBHOOEAPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKK NapaJIENbHBIX NpsMbIX. CymMMa yrioB TPEyroJbHHKA.
Breninue yriel TpeyroibHUKA.

[IpssmoyrosibHbI  TpeyronbHUK. (CBOHNCTBO MEOUAHBI  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, POBEACHHON K runoteHyse. I[Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TPEYTOJBHUKOB. IIpSIMOYTOIBHBIN TPEYTONBHUK C yriioM B 30°.

HepaBenctBa B reomeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopemMa O OOoJjblleM yrie U OOJbIIeld CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*Teomerpuueckoe Mecto Touek.™ buccekTpuca yrma u - cepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTP W Kpyr, XOpAa M JHaMeTp, HX CBOMCTBA. DB3aummHoe
pacmoJIO)KEHUE OKPYKHOCTH M mpsimMoi. KacarenbHasg u cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BHOHMCaHHas B Yroi. BrucanHas © oONMCaHHAass OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YerpipexyronpHuku. [lapamnenorpamMm, ero nmpusHaku M CBOMCTBA. YacTHble
cllyyau TMapajuieiorpaMMOB (TPSIMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenusi, €€ CBOHCTBA U MPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

*Metoa ynBoeHus Meauanbl. [leHTpanbHas CHMMETPHSI.

Teopema daieca u TeopeMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax. CpenHue TuHuu
TpPEyTroJbHHKA U Tpaneunu. LleHTp macc TpeyroibHUKA.

[Togobue TpeyronbHUKOB, Kodddumment mnomodbus. I[lpusnaku momoous
TpeyroibHUKOB*. [IpuMeHeHne noao0us mpu penieHuy IPaKTUIECKUX 3a71a4.

CpoiicTBa miomianed reomerpuueckux ¢uryp. DPopMynbl Uisl TUIOMIAIA
TPEYroJibHUKa, MapajenorpamMma, pomba u Tpanenuu. OTHOIIEHUE IUIOIIAen
MoA00HBIX (GuUryp.

Brpruuciienve miomanen TPEeyrojbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHUn
MPAKTUYECKUX 3a/1a4.

CuHHyC, KOCHHYC, TaHI€HC OCTPOrO yrIjla MPsIMOYTOJIBHOIO TPEYrOJbHUKA.

3
3H€CI) u Jajiece * * 0003HAUYEHBI TEMbI, U3YYCHUEC KOTOPBIX IIPOBOAUTCS B O3HAKOMUTCIILHOM IIJIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM HU3y4aeMoro mMmarepuajia.



OCHOBHOE TPUIOHOMETPUUECKOE TOXKIECTBO. TPUTOHOMETpHYECKHE (PYHKIUH YITIOB
B 30°, 45° u 60°.

BrycanHbIe U HEHTPAIbHEIE YIJIbL, YTOJI MEXIY KacaTeabHOU U XOpAOM. YIIIbI
MEXIy XOpJAMU W CEKyI[MMH. BIMCaHHbBIE U ONMCAHHBLIE YETHIPEXYTOJILHUKH.
B3aumHoe pacnojokeHue ABYX OKpykHocreil. Kacamme okpyxknocreil. OOmime
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yraoB or 0° go 180°.  OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nmogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BENECHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, nanuHa  (MOAyJb) — BEKTOpa,  COHAINpaBJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HAJ BEKTOpaMHu. PasjmokeHwe BeKTopa 10  JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHME JUUIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA INIOCKOCTU. *YpaBHEHUS NPAMON™ U OKPYKHOCTU
B KOOpPJMHATaX, NEPECEUCHUE OKPYKHOCTEH M NpsMBIX. MeToa KOOpIHWHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKMU. JJIMHA OKpYyXKHOCTU. ['panycHas u pagnaHHas
Mepa yrja, BBIUHMCIECHHE IJIMH AYr OKpykHocteu. Ilmomans kpyra, cekropa,
CErMEeHTa.

*JIBMOKEHHSI TIOCKOCTH M BHYTPEHHHUE CUMMETpUU (Guryp (dJIeMeHTapHbIe
npeacrasienus). [lapannensusiii mepenoc. [loBopot™.

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYYEHUA)

7 KJIIACC

Pacrio3naBaTh u3y4eHHBIE T€OMETPUUECKUE (DUTYPBI, OTIPENIETSATh UX B3aUMHOE
pacroyioKeHue, M300pakaTh TeOMETpUUYECKHe (GUTYPHI; BBIMOJHATH YEPTEXKH TIO0
YCJIOBUIO 3a/aud. M3MepsTh JMHEWHbIE U YIJIOBbIE BEJIWYUHBI. Pemiath 3aiauud Ha
BBIYMCIICHUE JITTUH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyH0 OLIGHKY JIMHEWMHBIX M YIVIOBBIX BEJIWYUH TPEIAMETOB B
pearbHOM JKM3HU, pa3MEpOB MPUPOAHBIX OOBEKTOB. PaznmyaTh pasmepbl 3ITHX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CtpouTh uepTekud K TEOMETPUYECKHM 3aJadyaM (C  HUCIOJIb30BaHUEM
CMBICJIOBOH OTOPHI: HABOAIIUE BOTPOCHI U/ WM aJTOPUTMa YICOHBIX TEUCTBHIN).

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, HCIIOIb30BaTh



NPU3HAKK U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBLHUKOB TP PEIICHUH 33/1a4.
[IpoBoauTh  MOKA3aTENbCTBA  HECIOXKHBIX  T'€OMETPUYECKHX  TEOPEM.
[Tonp30BaThCA MPU3HAKAMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,

CBOMCTBOM ME/IMaHbl, MPOBEICHHON K TUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJbHUKA, B

pElIEHUH TEOMETPUUYECKUX 3a/ad (C KCIOJIb30BAHHEM 3PUTEIIBHOW HarJISIIHOCTH

u/unv BepOaJbHON OMOPHI).

Onpenensts napamieIbHOCTh MPSIMBIX C MTOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymasd. OnpenessaTh MapauielIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

PemaTe 3aaun Ha KJIeT4aTon Oymare.

[TpoBOIUTH BRIUMCICHUSI U HAXOJAUTh YUCIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B T€OMETPUUYECKUX 3aJadax C HCIOJIb30BAHHUEM CYMMBI YTJIOB TPEYTOJBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPU TEPECEUCHUU JBYX
MApAJUICIIBHBIX MPAMBIX CEeKyllel. Pemare nmpakThdeckwe 3ajadyd Ha HaXOXKJICHUE
YTJIOB.

HNmeTh npeacTaBiaeHue 0 MOHATHE T€OMETPUUYECKOTO MECTA TOUEK.

@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHameTpa
OKPYKHOCTH, IOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh IPUMEHSITh 3TU CBOMCTBA IIPU
pelLIeHuu 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSAX: ONMKMCAHHAS OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTb,
IIEHTP OMHCAHHOW OKpY>KHOCTU. OnepupoBath Ha 0a30BOM YpoBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEeKaloTCS B OAHOU TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPNEHAUKYIISPbl K CTOPOHAM TPEYTOJbHHUKA MEPECEKATCA B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATUSIX U ONEPUPOBaTH Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPY>XHOCTH, TEOpeMa O MNEPHEHIMKYISIPHOCTH KacaTelbHOU U
paanyca, NPOBEJCHHOTO K TOUKE KACaHUSI.

NmeTes mpencTaBlieHWE O MPOCTEUIIMX T€OMETPUUYECKUX HEPABEHCTBAX, HX
MIPAKTAYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBK LHUPKYIS U
JIMHEVKH.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHUJIBl  YETBIPEXYI'OJIBHUKOB, HWX JJIEMEHTHI,
ITOJIb30BAaThCS UX CBOMCTBAMU IMPU PELIEHUN F€OMETPUUYECKHX 3a4a4.

OpueHTHpOBaThCS B MOHSITHUM — TOYKHA NEPECEYEHUsS MEIHWAH TPEYTOJbHUKA
(LIeHTpa Macc) B pelIeHUH 3a/1ay.

Brnanere nonsATHEM CpeAHEN JIMHUU TPEYTOJbHUKA U TPAIlCLUU, IIPUMEHSTh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX T€OMETPUIECKUX 3a1ad. VIMeTh npeacTaBieHue
o Teopeme dayeca U TeopeMe O NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHITh UX IS
pelIeHUs MPAKTUYECKUX 33a4 (C OMOPOM Ha 3pUTENbHYIO HATJISATHOCTD).

[IpumeHsaTh npu3HAKKW MOA00US TPEYrOJLHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThes Teopemoit Iludaropa s pemieHUss TEOMETPUUYECKUX U



NPaKTUYECKUX 3a/1a4.
Brnagets mOHSATHMSIMM CHMHYyCa, KOCHMHYCa H TaHTE€HCA OCTpPOTO yrja

OPSIMOYTOJIBHOTO TpeyroibHUKa. [lob30BaThCsi 3TUMU TOHSTHSAMHU JUJISl pEUICHUS

MPaKTUYECKUX 3aJ71ad (MMPU HEOOXOIUMOCTH C OTTOPO Ha aJTOPUTM IPABHIIA).

Beruncnare  (pa3nuuHbIME - criocobamu) (C OMOpOH Ha  CIPABOYHYIO
nH(OpPMAIMIO) TUIONIA[b TPEYroJbHUKA U IUIOMIAJAW MHOTOYTOJBHBIX (UTYD
(moNB3ysACh, TAC HEOOXOIUMO, KaTbKYIATOpOM). [[pUMEHSITh TIOydeHHBIE YMEHUS B
MPaKTUYECKUX 3aavax.

Brnagets MOHATHUSMHU BIHCAHHOTO W IEHTPAIBHOTO YIUIA, HCIOJIL30BAThH
TEOPEMBI O BMHCAHHBIX YIJIAX, YIJIAX MEXAY XOpAaMH (CEKYIIUMHU) U YTIIe MEXIY
KacaTeJIbHOM Y XOPAOW NP PEHIEHUH NPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

Brnanets MOHSATHEM OMNKMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSATH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUHU IPOCTEUIITNX 3aa4.

[IpumMeHsTh TMONy4YeHHBbIE 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICNIU JJI 3a/1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
MpUMEHEHUEM TMOoJ00UsT W  TPUTOHOMETpUM (TIOJB3YACh, TJ€ HEOO0XOIUMO,
KQJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIVIOB, HAXOOUTh C HUX
NOMOUIbIO Pa3jM4YHbIE D3JIEMEHTbl MPSAMOYTOJBHOIO TPEYrOJIbHUKA («pelIeHUe
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JUIUHBI U
yTJIbl 17151 HeTaOJMYHBIX 3HAYEHU.

[Tonb30BaTbess opMyslaMu NPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXXIECTBOM JUIsl HAXOXJEHHUS COOTHOUIEHUH MEX]Iy TPUTOHOMETPUUYECKUMU
BEJIMUUHAMU (C OTOPOI HA CIIPABOYHYIO MH(POPMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HAaXOXKIEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYroJIbHUKA («pEUIeHHE TPEeYroJbHUKOBY»), NPUMEHATh UX IpHU
pELIEHNH NPOCTENIINX FEOMETPUYECKHX 3a]1a4.

Bnaners nonstusiMu npeoOpa3oBaHus M0100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HeIX ¢uryp. Ilomb3oBaThCsi CBOWCTBaMM MOAOOMS MPOU3BOJIBHBIX (UTYP,
YMETh BBIUMCIATH JUIMHBI U HaXOAUTh YIJIbl Yy MOAOOHBIX (uryp (Mo aaropurmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBoOMCTBa MOAOOMS B TNMPAKTUYECKUX 3ajadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeopeMamu (IO BU3YaJbHOUM OMOpPE) O MPOU3BENCHUH OTPE3KOB
XOp, O IPOU3BEIAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMu, MOHUMATh HMX TEOMETPUUECKUH M (U3UUYECKUI
CMBICI, NPUMEHATh HMX B PEIICHUU TEOMETPUUECKHX U (PU3NYECKUX 3ajad.
[IpuMeHSATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JJIMH U YIJIOB.

[Tonp30BaTHCA METOOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSATDH €r0 B PEIICHUU
Tr€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Brnagete MOHATUSMHM NPaBHWIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl AYTH OKPYXHOCTH WU PaJHMaHHOW Mephl yIjlad, YMETh BBIYUCIATH IUIOUIA/b
Kpyra u ero yacteil (¢ onopoi Ha crpaBouHyio uH(popmamnuio). [IpuMeHsTh



MOJTyYeHHBIC YMEHHUS B TIPAKTHUECKUX 3a/1a4ax.

Haxomute ocw (MM LEHTPHI) CUMMETPUU (UTYP, NPUMEHSATH JIBUKEHUS
TUIOCKOCTH B MPOCTEHIIINX CITyJasiX.

[IpumeHsATh MONMyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEeMaTHYCCKUE
MOJICIIN JJI 3a/1a4 pealbHOM JKU3HU M MPOBOJIUTH COOTBETCTBYIOIIME BHIYUCIICHHUS C
NpUMEHEHHEM TIOJ00Ms W TPUTOHOMETPUYECKHX (yHKIUN (MONB3YysICh, TJIe
HEO0OXOIUMO, KAJIBKYJISITOPOM).

PABOYAS NTIPOI'PAMMA YYEBHOTI' O KYPCA «<BEPOATHOCTb "
CTATUCTHUKA» 7-9 KITACCbI

Henu usyyenust y4eOHOro Kypca

B coBpemeHHOM LM(POBOM MHPE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTb, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHHUM, TaKk U
ux poiu B oOpazoBaHuM. Kaxaplii 4yelloOBEK IMOCTOSHHO NPUHUMAET pEIICHUs Ha
OCHOBE MMEIOILMXCS y HEro JaHHBIX. A JIs1 0OOCHOBAHHOTO NPUHATHUS PEIICHUS B
YCIIOBUSIX HEIOCTAaTKa WK U30bITKAa HH(OPMALIUKM HEOOXOIUMO B TOM YHCIIE XOPOILIO
c(OpPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbllUIeHUE. VIMEHHO mo3TOMY
OCTpO BCTajga HEOOXOAUMOCTh C(HOPMUPOBATH Yy OOYYAIOUIUXCS, B TOM YHCIE
obyuatomuxcst ¢ 3IIP, dyHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTBEMJIEMOM COCTABJISAIOUIEM YMEHHE BOCHPUHUMATH W KPUTHYECKHU
aHAJIU3UPOBaTh MH(OpPMALUIO, MPEICTABICHHYIO B Pa3iIUYHbIX (hopMax, MOHUMAThH
BEPOSITHOCTHBIA ~ XapaKTep MHOTMX pEalbHBbIX MPOLECCOB U 3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIAMU cOOpa, aHaIM3a U MPEJCTABICHUS JaHHBIX U3 Pa3INYHbIX CPep KU3HU
o0I1mecTBa M TOCyJapcTBa MPUOOIIAeT 00yJarOIMKXCs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype mnporpamMmsl yueOHOro Kypca «BeposiTHOCTH M CTaTUCTHKa»
OCHOBHOI WIKOJIBI BBIJIEJIEHBI CIEAYIOIIME COAEP/KATEIbHO-METOUYECKNE JTMHHH:
«IIpencraBneHue JaHHBIX W ONMCATENbHAsg CTATUCTUKAY; «BeposTHOCTHY;
«2neMeHTbl KOMOMHATOPUKWY; «BBeneHne B Teoputo rpadoBy.

Copnepxxanue nuHum «lIpeacraBieHne NaHHBIX U OMUCATENbHAs CTATHCTHKA»
CIIY’KUT OCHOBOM JiIs1 ()OPMHUPOBAHHUS HABBIKOB pa0OTHI ¢ MH(POpMAIIUEH: OT YTCHUS U
WHTEpOpeTanun HHPOPMAIMK, TPEJCTaBICHHOW B TaOiMIlaX, HAa JUarpaMMmax u
rpadukax g0 cOopa, MNPEACTaBICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyaTcst cuMTBIBaTh U MHTEPIPETUPOBATH JAAHHBIC, BBIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUINNE THUMOTE3bl, pPa3MbIIUISATh Haj
(dakTopamMu, BBI3BIBAIOIIMMHM HM3MEHYMBOCTh, M OLEHHUBAaThb MX BIMAHHE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U MPOLECCHI.

MHTYUTUBHOE IPEACTABICHUE O CIy4YalHOW WM3MEHUYHMBOCTH, HUCCIIEAOBAHUE
3aKOHOMEPHOCTEU M TEHACHLMN CTAHOBUTCS MOTUBUPYIOIIECH OCHOBOM Ul U3YYCHUS
Teopuu BeposiTHOCTel. bosbioe 3nauenue aisa odyvaromuxcs ¢ 3P 3nech umeror
MPaKTUYECKUE 3a/IaHUs, B YACTHOCTH OINBITHl C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMU.



[loHsiTHE BEPOSTHOCTH BBOJUTCA Kak Mepa MpaBIONoo0us Ciy4dailHOro
coObrtusi. [lpu m3ydenun kypca oOyuatomuecs ¢ 3[1P 3HakomsATCS ¢ TIpOCTEHIITUMU
METOJAMU  BBIUYHMCJIEHUS  BEPOSATHOCTEM B  CIyYaWHBIX JOKCIIEPUMEHTAX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemIaTh 0OoJjiee CJIOXKHBIE 3amadd. B Kypc BXomsr
HAYAJIbHBIE TIPEJCTABJICHHUS O CIYyYalHbIX BEIIMYMHAX W WX  YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCS C
3[IP ¢ MHOXeECTBaMM M OCHOBHBIMH  OIEpalldsIMU  HAJ, MHOXECTBaMH,
paccMaTpuBalOTCA MPUMEPHl MPUMEHCHHUS JUISI PEIICHUS 3a/Ja4, a TakkKe
WCITOJIB30BAHUS B IPYTHUX MAaTEMAaTHUYECKUX Kypcax W YIeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax usywaercst kypc «BeposSTHOCT U CTaTUCTUKa», B KOTOPHIN
BXOJAT paszzgensl: «lIpencraBieHne JaHHBIX W ONMCATENbHAs CTaTUCTHKAY;
«BeposTHOCTBY»; «D7€eMEHTh KOMOMHATOPUKNY; «BBeaeHue B Teopuio rpadoBy.

Ha n3y4yeHue qaHHOTO Kypca OTBOJUTCS:

e 7-9 kiaccel- 1 yueOHBIN Yac B HENENIO

COHEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA (ITO
I'OAAM OBYYEHUA)

7 KJTACC

[IpencraBnenne NaHHBIX B BUJE TAOJIML, JUarpaMm, rpaukoB. 3anoJIHEHHE
TaOJUIl, YTEHUE U TTOCTPOCHHUE AUArPaMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peajabHBIX MpoieccoB. M3Bneduenne nHbopManuu u3 auarpamm u
Ta0JIHII, UCTIOIH30BAHNUE U UHTEPIPETALIUS TAHHBIX.

OnucartenpHasi CTATUCTUKA: cpeaHee apudMeThyecKkoe, MeauaHa, pasmax,
HauOoJbIlleE W HaWMEHbIee 3HAYCHUsT HaOOpa YHCIOBBIX MaHHBIX. [IpuMeps
CIIy4ailHOM U3MEHYUBOCTH.

*CnydailHplil SKCTIEpUMEHT (OTBIT) W ciiydaliHoe coObITHE. BeposTHOCTH U
gacToTa. PoJIb MaJOBEPOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B IPUPOJE U
B oGmecTBe. MOHETa U HTpaIbHAS KOCTh B TEOPHH BEPOSTHOCTE* ",

*I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Uucno pébep u cymmapHas
creneHb BepwuH. IIpencraBnenne o cBszHoctu rpada. Lenm u nmkisl. [yt B
rpadax. O6xon rpada (vitsiepoB myTh). [IpencraBieHue 06 oprueHTUPOBAHHOM rpade.
Pemenue 3amau ¢ momoripio rpad o™,

8 KJIACC

[IpencraBnenue JaHHBIX B BUE TA0JIUIL, AMArpaMM, rpapuKoB.
MHOX€eCTBO, 3JEMEHT MHOXECTBAa, MOAMHOXecTBO. Onepauuu  Haj

4
3aech u ganee * * 0003HaUEHBI TEMBI, U3yUYE€HUE KOTOPHIX MMPOBOIUTCS B 03HAKOMHUTEIbHOM Iane. [legaror
CaMOCTOSTENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



MHOXECTBaMU: 0ObeAMHEHHE, MepeceueHue, nononHeHne. CBoiicTBa omeparuii HaJ
MHO>KECTBAMHU: NePEMECTUTENBHOE, coueTaTellbHOE, pacIpenesInTeNbHOE,
BKItoueHus. lcmonp3oBanue Tpaduveckoro MpeACTaBICHUS MHOXECTB  Jis
OTIHCaHUs PEATbHBIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3aa4.

*M3mepenne paccenBaHUs JaHHBIX. Jlucmepcus W CTaHJApTHOE OTKIOHEHHE
YHCIIOBBIX HAOOpOB. JlnarpaMma paccenuBaHus ™.

OneMmeHTapHble COObITHSL  cilydyailHOro ombita. CiydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITE ¢ paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyyaitabiii BeIOOp. CBSI3b MKy MaJOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUAMH B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoOHCTBa JEpPEBBEB: E€IUHCTBEHHOCTh MYyTH, CYIIECTBOBAHUE
BUCSAYEH BEPIIMHBI, CBSA3b MEXKIY YHCIOM BEpIIMH M uuciaoM pedep. [Ipasuio
yMHOKeHus1. Pemenue 3aga4 ¢ momoripo rpados.

[TpotuBononoxkuele coObiTus. [uarpamma Oiinepa. OObenuHeHHE U
nepeceyeHne  coObiTuil.  HecoBmecTHple — coObiTus.  Popmyna  ClIOKEHHUs
BEPOATHOCTEH. YcioBHasg BeposiTHOCTh. I[IpaBmiio ymHoxenus. HesaBucumsie
cobbiTus. IlpencraBnenue »sKkcmepuMeHTa B BUIE JjepeBa. PemieHue 3agad Ha
HaXOXKJCHHE BEPOSITHOCTEW C IOMOIIBIO JiepeBa CIy4allHOro SKCIIEPUMEHTAa,
auarpamm Oitnepa™.

9 KJIACC

[IpencraBnenre AaHHBIX B BUAE Tabiuuil, JauarpamM, Tpaduxos,
MHTEpHpeTalns AaHHBbIX. UT€HHe M MOCTpOEHHE TaOJuL, JuarpaMm, rpaukoB IO
pEeaIbHBIM JJTAaHHBIM.

[lepectanoBku u (dakropuan. CoyeTaHuss U YUCIO coueTaHui. *TpeyronbHuK
[Tackans™. Pemenue 3a7a4 ¢ UCMOJIb30BAaHHEM KOMOUHATOPUKH.

*T'eomeTpuueckasi BepOsSTHOCTh. Ciy4ailHbli BHIOOpP TOYKH HU3 (QUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepusi UCOIBITaHUN 40 niepBoro ycnexa. Cepust
ucneiTanuii bepuymimn. BeposrHocTu coObITHIT B cepun ucnibiTanuii bepryiu.

CnyuaiiHasi BeJMYMHA W PACHpEIEICHUE BEPOSTHOCTEW. MareMaTudeckoe
oXumanue W gucnepcus. [Ipumepsl  MareMaTHYECKOro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHHsI BEIWYMHBI. MaremaTuyecKoe OXUIOaHWE |
TUCIIEPCHUS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[TonsiTue o 3akoHe OosblIKMX yHcesl. M3mepeHue BEepOSTHOCTEH € MOMOIIbIO
qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBUINX YKHCEN B IPUPOJIE U OOIECTBE.

TJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEI
IIPOTPAMMBI KYPCA «BEPOSITHOCTb M CTATUCTUKA» (IT0 TOJIAM
OBYYEHUS)

7 KJIIACC

Yutare wuHOpMaIKIO, TPEACTABICHHYIO B TaOauIax, Ha JguarpaMMax;
MPEACTaBIATh JIaHHbIE B BUAEC TAaOMUIl, CTPOUTh JUArpaMMbl (CTOJIOUKOBBIE



(cTosiOyaThie) M KPYroBhie) IO MAaCCMBaM 3HAUYECHUH (C UCTIOJIb30BAHUEM 3PUTEIILHON
HaIJISITHOCTH W/UJIH BepOaIbHOM OMOPHI).
OnuceiBaTh W WHTEPHPETUPOBATH  PEATbHBIC  YHCIIOBBIE  JaHHBIC,
Ipe/icTaBlICHHbIE B Ta0JIMIIaX, HA IMarpaMmax, rpaukax.
OpueHTHPOBATHCS B MOHATUSX U OTIEPUPOBATH MU Ha OA30BOM YPOBHE:
cpenHee apupMeTHyecKoe, MeIMaHa, HanboJIbllee U HAMMEHbIIIee 3HAUCHH S, pa3Max.
WNmets mnpencraBieHue O CIOydyallHOM M3MEHYMBOCTHM Ha MpUMepax IIeH,
bu3MYeCcKUX BETUYUH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTONUYUBOCTH.

8 KJIACC

W3Bnekatb u mpeoOpa3oBeIBaTh HHGOPMAIUIO, MPEICTABICHHYIO B BHUJC
Tabnui, Auarpamm, rpadukoB; MPEACTaBIATh JAHHBIE B BHJIE TAONUII, JUarpamm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO AHAJIN3A JAHHBIE C IIOMOIIBI CTATUCTUYECKUX
MOKa3aTelleld: CpeHUX 3HAYeHWd W Mep pacceuBaHus (pa3max, IUCIEepcus u
CTaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThl YMCIIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YHCIIE MO
pe3yiabTataM U3MEpeHUd U HaOMIoAeHUH (C HCHOJIb30BAHHEM  3PUTEIIHHOU
HarJISHOCTH W/UIM BepOaJIbHOM OTIOPHI).

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUM B OMbITaX, 3Hask BEPOSITHOCTH
AJIEMEHTAapHbIX COOBITUH, B TOM YHUCIE B ONbITaAX C PaBHOBO3MOKHBIMU
AJIEMEHTAapHBIMU COOBITUSMHM (C HCIIOJIb30BAHUEM 3PUTEIBHON HAIIATHOCTU W/WJIH
BepOANIbHOI OMOPHI).

Nmery mnpencraBieHue o TrpaduUyecKux MOJENAX: JEPEeBO  CIy4ailHOTO
DKCIEPUMEHTA, JUarpamMMbl DWiiepa, YuciIoBas mpsmas.

OnepupoBarh MNOHATUSIMH Ha 0a30BOM YpOBHE: MHOKECTBO, MOAMHOKECTBO;
BBITNIOJIHATH ONEpaliy HaJl MHOKECTBAMU: 00bEIMHEHHE, IEpEeCceYeHUe, TOTOTHEHUE;
MEPEUNCIATh  DJEMEHTHl MHOXXECTB; IPUMEHSATH CBOWCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

HNmeth mpencraBieHue O rpauueckoM IMPEACTABICHHE MHOMKECTB U CBs3e
MEXIy HUMH JJI ONMCAHUS MPOIIECCOB U SIBJICHUM, B TOM YHCIIE NPU PEIICHUH 3a]a4
U3 JPYTUX Y4EOHBIX MTPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats 1 mpeoOpa3oBbIBATh HHPOPMAIIUIO, TTPEICTABICHHYIO B PA3IMYHBIX
HMCTOYHMKAX B BUJIC TaONHI], nUarpamm, TpaduKoB; MPEACTABIATH JTaHHBIC B BUJC
Ta0IuIl, TUarpamMm, rpauKoB.

Pemate mpocreiimme 3amadd OpraHW30BaHHBIM TEpeOOpOM BapUAHTOB,  a
TaK)Xe C UCITOJIb30BaHNEM KOMOWHATOPHBIX IMPABHII U METOJIOB.

Hmeth mpencraBiieHne 00 ONMUCATEIbHBIX XapaKTePUCTHUKAX JJII MAacCHBOB
YHUCJIOBBIX JIAHHBIX, B TOM YHCJIC CPEIHKE 3HAUCHHUS U MEPHI PAaCCEHBAHUS.

HaxonuTh 4acTOThl 3HAYEHHWH W YaCTOTHI COOBITHS, B TOM YHCIE TOJB3YSICh



pe3ysibTaTaMu MPOBEACHHBIX U3MEPEHUM U HAOIIOAEHUM (C OMOpPOil Ha CIPaBOYHYIO
uHdOpMaIHIo).

HaxoauTb BepOATHOCTH CIydalHBIX COOBITHII B M3yYEHHBIX OMbBITAX, B TOM
YuCclie B OMNbITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAapHBIMH COOBITUSIMH, B CEpPUAX
UCIIBITAHUN 10 IIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

MMeTp IIpeACTaBIEHME O CIy4ailHOM BEJIMYMHE M O PACIPEICICHUU
BEPOSITHOCTEM.

HNmeTe mnpencTaBieHHE O 3aKOHE OOJBUIMX YHUCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4aillHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OONBLIMX YHCEN B
pUpoJIe U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE

5 KJace
DIIEKTPOHHBIE
KomuuectBo | KoHTpOIBHBIE HNMPPOBBIC
HaumenoBanue paszzaena, TeMbl P (uucpp )
4acoB paboThI o0Opa3oBaTelIbHbIE
pecypchl

[ToBTOpenue Kypca MaTemMaTuku 4 Kiacca 20 1 https://resh.edu.ru/

HarypanbHble yncna. 43 1 bubnunoreka LIOK
JIecTBYs ¢ HATYpaJIbHBIMU YHACIAMHU https://m.edsoo.ru/7f413 1ce
Harnsgnas reomerpust. JIMHUM Ha TIIOCKOCTH 12 - bu6nuorexa [JOK

https://m.edsoo.ru/7f413 1ce

OOBIKHOBEHHBIE IPOOH 48 1 bubnuorexa [IOK
https://m.edsoo.ru/7f413 1ce

Harnsanas reomerpust. MHOrOyrojabHUKA 10 - bubmuoreka [IOK
https://m.edsoo.ru/7f413 1ce

Hecatuunbie ApoOu 38 1 bubmuoreka [IOK
https://m.edsoo.ru/7f413 1ce

Harnsgnas reomerpusi. 9 - bubmuorexka [IOK
Tena u purypsl B npocTpaHcTBe https://m.edsoo.ru/7f413 1ce

[ToBTOpenue u 0000IIEeHNE 24 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f413 1ce

Uroro: 204 5
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6 KJacce

DIIEKTPOHHBIE
No KomuuectBo | KoHTpobHBIE u(ppoBbIE
HaumenoBanue paszzaena, TeMbl P (p )
/i 4acoB paboThI 00pa3oBaTelIbHbIC
pecypchl
1 |HarypanbHble uncna 30 1 bubnuoreka [IOK
https://m.edsoo.ru/7f414 736
2 |Harnsgnas reomerpus. [IpsiMbie Ha MIOCKOCTH 7 - bu6mmoreka [IOK
https://m.edsoo.ru/7f414 736
3 | Hdpobu 32 1 bubnmoreka [IOK
https://m.edsoo.ru/7f414 736
4 | Harnsnnas reomerpusi. CuMmeTpus 6 - bubnmnoreka [IOK
https://m.edsoo.ru/7f414 736
5 |Belpaxenus c 6ykBamu 6 bubnuoreka LIOK
https://m.edsoo.ru/7f414 736
6 |Harnsgras reomerpusi. QUryphl Ha TUIOCKOCTH 14 1 Bbu6mmoreka IJOK
https://m.edsoo.ru/7f414 736
7  |IlonmoxxuTenbHBIE U OTPUIIATENBHBIE YMCIIa 40 1 Bbu6nuoreka IIOK
https://m.edsoo.ru/7f414 736
8 IIpencraBnenue qaHHBIX 6 bu6mmorexa [IOK
https://m.edsoo.ru/7f414 736
9 Harnsannas reomerpus. @urypel B IpOCTPaHCTBE 9 bubmuoreka [IOK
https://m.edsoo.ru/7f414 736
[ToBTOpEHue, 0000IIIeHNE, CUCTEMATU3AIHS 20 1 Bu6munorexa [TOK

https://m.edsoo.ru/7f414 736
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Hroro:

170

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHMU )

7 KkJacc
DNEeKTPOHHBIE
Ne KomuuectBo | KoHTpOIbHBIC 1(ppoBbIC
HaumenoBanue paszzaena, TeMbl P (acpp )
n/m 4acoB paboThI o0Opa3oBaTellbHbIC
pecypchl
1 |Ywucna u BeUKCICHUS. PanmonanbHbIC YKciia 25 1 bubmnoreka [IOK
https://m.edso0.ru/7f415b90
2 | AnreOpanyeckue BBIPaKEHUS 51 1 bubnnoreka [IOK
https://m.edso0.ru/7f415b90
3 | YpaBHEHHUS U HEPABCHCTBA 23 1 bubmuoreka [IOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadpuxu. OyHKmum 24 1 bubnmnoreka [IOK
https://m.edso0.ru/7f415b90
5 |IloBTOpenue u 00o0IIEeHE 13 1 bubnuoreka LIOK
https://m.edsoo.ru/7f415b90
Hroro: 136 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 Kiacce

DIIEKTPOHHBIE
No KommuectBo | KoHTponbHbIE U(ppoBbIE
HaumenoBanue paszzaena, TeMbl P (p )
/i 4acoB paboThI 00pa3oBaTelIbHbIC
pecypchl
1 | Ywmcnau Berancienus. KBagparHeie KOpHH 15 - bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
2 |Ywucna u Beramcienus. CTENeHb C HEeIbIMIIOKa3aTeIeM 7 - bubnnorexa [IOK
https://m.edsoo.ru/7f417af8
3 AnrebpanyeckrueBbIpakeHus. KBagpaTHRIATpEXWIeH 5 1 bubnmoreka [IOK
https://m.edsoo.ru/7f417af8
4 AnreOpandecKueBbIpaX eHus. AJreOpandeckasipoon 15 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBapaTHble ypaBHEHUs 15 1 bubmmnoreka [IOK
https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMbI ypaBHEHHM 13 - bubmumoreka LIOK
https://m.edsoo.ru/7f417af8
7 YpaBHenus nnepaBencTBa.HepaseHcTna 12 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIE OHATHUS 5 but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucnosble pyHKIMN 9 - bu6moreka [IOK
https://m.edsoo.ru/7f417af8
10 |IloBTOpenue noboOIIEHNE 6 1 bubmuoreka LIOK
https://m.edsoo.ru/7f417af8
HUroro: 102 5
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9 kiacce

DIIEKTPOHHBIE
No KommuectBo | KoHTpoabHbIE (mdpoBsIe)
HaumenoBanue pa3aciia, TCMbI
/I 4acoB paboThI 00pazoBarebHbIe
pecypchl

1 |Ywcna u Berunciienus. JleiicTBUTEIbHBIC YHUCTA 9 - bubnmoreka [IOK
https://m.edsoo.ru/7f419d08

2 | YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHUSIC OJTHOM MEpEMEHHOMN 14 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f419d08

3 VYpaBHeHus u HepaBeHcTBa. CHCTEMblypaBHEHUI 14 1 bubmmoreka [IOK
https://m.edsoo.ru/7f419d08

4 VYpaBHeHus uHepaseHcTBa.HepaBencra 16 1 bubnmoreka [IOK
https://m.edsoo.ru/7f419d08

5 OyHKIIN 16 1 bu6nunorexa [JOK
https://m.edsoo.ru/7f419d08

6 YucmoBbIe MOCIEI0BATEILHOCTI 15 1 bu6nunoreka [JOK
https://m.edsoo.ru/7f419d08

7 [ToBTOpenue, 0600IICHNE,CHCTEMATH3AIUST 3HAHUT 18 1 bu6nunoreka [JOK
https://m.edsoo.ru/7f419d08

HUroro: 102 6
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (I1IO 'OAAM OBYYEHMUSA)

7 Kaacc
DIIEKTPOHHBIE
No KommuectBo | KoHTpoabHbIE (mdpoBsIe)
HaumenoBanue pa3aciia, TCMbI
/I 4acoB paboThI 00pazoBarebHbIe
pecypchl
1 | [pocteiimme reomerpuyecke GUTypsl U UX CBoiicTBa. M3mepenue 14 - bubmumoreka LIOK
F€OMETPUYECKUX BEIUYUH https://m.edsoo.ru/7f415e2e
2 | TpeyronbHUKHU 22 1 bu6nmoreka LIOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe TPSIMBIE,CYMMA YTJIOB TPEYTOJIbHUKA 14 1 bubnuorexa LIOK
https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr.['eomeTpuueckue nocTpoeHus 14 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIeHIE 3HAHUI 4 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2e
Hroro: 68 4
8 ki1acc
DIIEKTPOHHBIE
No KommuectBo | KoHTponbHbIE nQpoBbIc
HaumenoBanue pasnena, Tembl P (wp )
n/m 4acoB paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 | YeTblpeXxyroabHUKH 12 1 bubmuoreka LIOK
https://m.edsoo.ru/7f417e18
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2 | Teopema @aneca 1 TeopeMa 0 IPOMOPLHUOHATBHBIX OTPE3Kax, HOJOOHBIE 15 1 bu6muoreka [IOK
TPEYrOJIbHUKH https://m.edsoo.ru/7f417e18
3 [Imomane.. Haxoxnenue IIonaaei TPEYTrOJIbHUKOB 14 1 bubmmoreka IIOK
MHOTOYTOJIBHBIX (puryp. [Tnomaaunono0HbIX Guryp https://m.eds00.ru/7f417e18
4 Teopema [Tudaropa naavana TpUroHOMETpUN 10 1 bubnmoreka [IOK
https://m.edsoo.ru/7f417e18
5 13 1 bubnunoreka IIOK
VYTIIbl B OKPYXKHOCTH. BrincaHHbIe ¥ ONMCAaHHBIC Y€THIPEXYTOJbHUKH. https://m.edso00.ru/7f417¢18
KacarenbHbie kK Okpyx)HOCTH. KacaHue oKpy»KHOCTEH
6 IToBTOpEHME, 0000IICHIE 3HAHUIT 4 1 bu6nuorexa [JOK
https://m.edsoo.ru/7f417e18
Hroro: 68 6
KRJIacc
DJIEKTPOHHBIE
Ne KomuuectBo | KoHTpobHBIE n(ppoBbIie
HaumeHnoBanue paszaena, TemMbl P (uucpp )
/1 4acoB paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 16 1 bubmuoreka [IOK
Tpuronomerpus. https://m.edsoo.ru/7f41al2c
Teopembl KOCHHYCOBH CHHYCOB. PellieHneTpeyroibHUKOB
2 10 1 bubmuoreka [IOK
[IpeobpasoBannenonoomus. https://m.edsoo.ru/7f41al2c
MeTpuyeckre COOTHOIICHHUSI BOKPY>KHOCTH
3 BekTopsl 12 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c
4 | lekapTOBBI KOOPAMHATHI HATLIIOCKOCTH 9 1 bubmmoreka [JOK
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5 8 - bu6mmoreka [IOK
IIpaBunbpHbIE MHOTOYTOJBHUKH. JJTMHA OKPY>KHOCTHUH TUIOLLAJb KPyTa. https://m.edsoo.ru/7f41al2c
Brruncaenue niomaaei

6 JIBHKEHUSTUIOCKOCTH 6 - bubmuoreka IIOK

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

7 [ToBTOpeHue, 06001IeHNE, CUCTEeMAaTH3AIMSI3HAHUN 7 2 bubnuoreka [IOK

https://m.edsoo.ru/7f41al2c
Hroro: 68 6

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

(ITO 'OAAM OBYYEHMUA)
7 knace
DIIEKTPOHHBIE
No KommuectBo | KoHTpoibHBIC U(PPOBLIC
HaumeHnoBanue pasnena, TemMbl P (acpp )
n/n 4acoB paboThI o0pazoBarebHbIe
pecypcbl
1 |IIpencraBneHue JaHHBIX 7 - bubmmoreka [IOK
https://m.edsoo.ru/7f415fdc
2 | OnucatenbHas CTaTUCTHKA 8 - bu6nmuoreka IIOK
https://m.edsoo.ru/7f415fdc
3 CrnyyaiiHas "3BMEHYHMBOCTD 6 - bubnmnoreka [JOK
https://m.edsoo.ru/7f415fdc
4 | BBenenue B Teoputo rpadoB 4 - bubmuorexa [IOK
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5 4 - bu6mmoreka IIOK
BeposTHOCTH ¥ YacToTa CIIy4aiHOro COOBITHS https://m.edsoo.ru/7f415fdc
6 O0001EeHNe, CHCTEMATH3aLMs 3HAHU I 5 2 bubmuorexa [IOK
https://m.edsoo.ru/7f415fdc
Hroro: 34 2
RJIACC
DIIEKTPOHHBIE
No KomnuectBo | KonTponbHbIe nudposbIe
HaumeHnoBanue paszgena, TeMbl P (wp )
n/m 4acoB paboThI o0Opa3oBaTelibHbIC
pecypchl
1 |II 7 4 -
OBTOpEHHE Kypca 7 Kiiacca BuGmorexa 1IOK
https://m.edsoo.ru/7f417tb2
2 o . P 4 -
nucaTeNIbHas CTATUCTUKA. PaccenBaHne TaHHBIX Bu6morexa 1IOK
https://m.edsoo.ru/7f417tb2
3 4 -
Muozxectsa bubmuorexa [IOK
https://m.edsoo.ru/7f417tb2
4 |B i 0 6 -
€POSATHOCTH CITyYaiiHOTO COOBITHS BuGmorexa LIOK
https://m.edsoo.ru/7f417fb2
5 4 -
Beenenue B Teopuio rpadon bu6muorexa [JOK
https://m.edsoo.ru/7f417fb2
6 Crny4JaifHbIe COOBITHS 8 -

Bbu6nuorexa IIOK
https://m.edsoo.ru/7f417fb2
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O0006111eH1Ee, CHCTEMaTH3aMI 3HAHUH

Bbubnuoreka IIOK

https://m.edso0.ru/7f417fb2
Hroro: 34 2
9 kaacc
DIIEKTPOHHBIE
Ne KomnuectBo | KoHTposbHBIE (undpoBsie)
HanmenoBanue pasnena, TeMbl
/1 4acoB paboThI o0pazoBarebHbIe
pecypcel

1 |NosTtopeHue kypca 8 knacca 4 - bubmnorexa IIOK
https://m.edso0.ru/7f41a302

2 DIeMeHTHI 4 - Bbu6mmoteka IIOK
KOMOUHATOPHKH https://m.edsoo.ru/7f41a302

3 I'eomerpuueckas BEpOSITHOCTh 4 } bubmmoreka [IOK
https://m.edsoo.ru/7f41a302

4 | Ucnwrranus bepaymmm 6 - Bu6anorexa [JOK
https://m.edsoo.ru/7f41a302

5 o 6 - Bu6mmoreka LIOK
JTyqanHas BEIMIUHA https://m.edso0.ru/7f41a302

6 O06o0011IeHIEe, KOHTPOJTh 10 1 bubmuoreka LIOK
https://m.edso0.ru/7f41a302

Hroro: 34 1
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