MYHHIUNIATbHOE OI0IKeTHOe 001 e00pa3oBaTeIbHOE YUpeskIeHne ropoackoro okpyraToussarTu
«Ikoaa Ne 81 umenn A.A. CaH:xapeBCKOro»

PACCMOTPEHO NPUHATO

Ha 3aceIaHuHu M/O Ha 3aceJaHuH TeIaroruaeckoro
npotokoin Nel ot 28.09.2023 cosera Nel ot 30.08.2023
PykoBogurens T.A. JJoOpoBa IIpencenarens H.B. KpaBuesuu

C=RU, O=MBY «llkona
Ne 81», CN="KpaBuLeBun4
HuHa ButanbesHa,
auvpekTop”,
E=school81@edu.tgl.ru

‘ \ gg fe 87 90 c7 ac 8a c2

I ‘ 2023.09.16
14:02:35+04'00'

YTBEPXIAIO

mpuka3 Ne386 ot 31.08.2023

Hupexrop MBY «Ikoma Ne81»
H.B. Kpasuesuu

AJJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
yueOHoro npeamera «MaTteMaTrukay
JUTSL O0Y4aIOIIUXCS € 33JIEPKKOM ICUXUUYECKOTO Pa3BUTHS

6 KJ1aCcCOB

TonbstTh, 2023



IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamMma Mo MareMarwke A OOydYalomIMXCS C 3aJeP)KKOH ICHUXHYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OcHOBHOTrO 001IEr0 00pa30BaHuUs MOATOTOBIEHA HA OCHOBE
@denepaibHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHJapTa OCHOBHOTO — OOIIEro
obpazoBanms (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepcrom roctutinu Poccuiickoit @enepannn 05.07.2021 r., per. Homep 64101) (nanee —
®dI'OC O00), amanTUpOBaHHOW OCHOBHOW 00pa3oBaTEIbHOW MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHmsl 00ydJaAIONIUXCS C 3aJEPKKOM rcuxmueckoro passutus (manee — [TAOOIT OOO
3I1P), pabGoueli mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO MpeaMeTy «Maremarukay,
MPOrpaMMBbl BOCIIUTAHUS, C YIETOM PacHpeesIeHHBIX 0 KJIacCaM MPOBEPSIEMBIX TpeOOBaHUI K
pe3ynbraraM OCBOCHHS AJanTHUPOBAHHON OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHHs OOYYAIOIIMXCS C 3aJEPKKOM TICMXHYECKOrO pa3BHTHA. B paboueit
porpaMMe y4TeHbl Ueu U NojokeHns KoHuenuu pa3BuTis MaTeMaTH4ecKoro o0pa3oBaHus B
Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yuedHoro npeamera «MaremaTuka

VYuebublil npenMer «MaremaTvka» BXOIUT B IPEIMETHYIO 00jacTh «MarTemaTtuka u
uHpopmatukay. OH CHOCOOCTBYET pPa3BUTHIO BBIYMCIUTEIBLHOW KYIBTYphl U JIOTHYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHs MOJb30BAThCS AJITOPUTMAMM, a TaKXKe HPUOOPETEHUIO
IPAKTUYECKUX HAaBBIKOB, HEOOXOJMMBIX B IIOBCEIHEBHON xu3HUM oOyuatouuxca c 3IIP.
VYuebHblil mpeAMeT pa3BUBAET MBILIEHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (PYHKLINOHAIbHYIO
rPaMOTHOCTb, YMEHHUS BOCIPMHUMAarb UM KPUTUYECKH AaHAJIU3UPOBATh HH(OPMAIUIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hopMax.

OOyueHue Maremaruke J1a€T BO3MOKHOCTH pa3BuBaTh y oOywatoumuxcsi ¢ 3[1P Ttounyro,
palMOHANBHYIO0 U MH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hanbosee MOAXOMAAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapUUecKue CpeiCTBa JJsl BBIPAXEHHS CYXIEHUH W HaIIIHOTO MX
IIPEJICTaBICHHUS.

HeoOxoqumbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBIISIETCA
o011ee 3HAKOMCTBO C METO/aMH IO3HAHHs JEHCTBUTENBHOCTH, MPEJICTaBICHHE O MpeaMeTe U
METOAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYyK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MaTeMaTHUKU JJI PELICHUs HAyuHBIX M MPHUKIATHBIX 3a/1ad. Takum
o0pa3oM, MaTeMaTn4eckoe 0Opa3oBaHUE BHOCUT CBOW BKJaJA B (OpMUPOBaHUE OOIIEH KyIbTypbl
4eJI0BEKa.

N3ydeHne mareMaTWKH TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCHUTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3ALIECTBA MAaTEMaTUYECKUX  PACCYKICHHH, BOCIPHUATHIO
reoMeTpUYeCcKUx GopM, YCBOCHHUIO /I CUMMETPHUH.

[Iporpamma oTpaxaer cojepxkaHue oOydeHus mnpeamery «MaTemMaTuka» C y4eToM
0co0bIX 00pa3oBaTenbHbIX moTpeOHocTel oOyuatonxes ¢ 3IIP. Osnagenue y4yeOHBIM
npeaMeToM «MareMaTuka» NpeAcTaBiIIeT ONPENEIEHHYIO CI0KHOCTh Uil ydamuxces ¢ 3[IP. ¥V
obyuaronuxcsi ¢ 3[IP mambosee BBIpaXEHBI OTCTABaHUS B PA3BUTHH CJIOBECHO-TOTUYECKHUX
(dbopM MBIIICHHS, TIO3TOMY a0CTPAKTHbIE M OTBJICUCHHBIE KaTETOPUH UM TPYIHOJOCTYIHBEL B
TOKE BpeMs MpHU CleuruaIbHOM OO0y4YeHHH OOy4arol[uecsi MOTYT BBINOJHATh 3aJaHUS IO
anroputMy. OHM BOCIPUUMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE
3aJJaHuE€ YCBOEHHOro crmocoba perieHus. CHIDKEHHE Pa3BUTHUS MBICIUTEIbHBIX OINepanuil u
3aMeJIJIEHHOE CTaHOBJIEHUE JIOTUYECKUX AEMCTBUM NMPUBOAAT K HEAOCTATOYHON OCMBICIEHHOCTH
COBEpIIAEMBbIX Y4YEOHBIX MAEHCTBHM. Y 0OydaromMXcCsl 3aTpyIQHEHbl CYETHbIE BBIYMCIIECHHUS,
IIPOU3BOJMMBIE B yMe€. B IHCBMEHHBIX BBIUMCIEHHUSAX OHM MOTYT HpPOIycKaTb OAWH W3
IIPOMEKYTOUHBIX IaroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAKEHUSIMU, BEIUMCIIEHUEM UX 3HAYEHUS
MOTYT HE€ YAEp)KHMBaTh INMPaBWIBHBIA MOpANOK aedcTBuil. Ilpu ympomenun, npeobpazoBaHun
BbIpaxkeHuil ywamuecss ¢ 3[IP He MOryr camMoCTOSTEIBbHO TPHUHATH PEIICHHE O



IIOCJIE0BATENBHOCTH BBINOIHEHNS NEHCTBUI. KOHKPETHOCTD MBIIIJIEHUS OCIOXKHSAET YCBOSHUS
HaBbIKA pEIICHHWS YpaBHEHWH, HEPABEHCTB, CHUCTEMbl ypaBHeHU. MM ManomocTtynHo
coBepIleHHe 00PaTUMBIX ONEpPAIii.

Huskuii ypoBeHb pa3BUTHSI JIOTMYECKUX OINEpalui, HEIO0CTaTo4Has OO0OOIIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIUM»: TPU ONPENeTIeHUH (YHKIHOHAIHHON
3aBUCUMOCTH, TIpU ONHUCaHUM TpadUyecKol CHUTyallMd, MCHOJIb3ysl TI'E€OMETPHUUECKUIA,
anreOpanyeckuii, (PyHKIMOHANBHBIN s3bIKH. Hepeako yuamumecs HE BHUIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeesieHus] GYHKIIMU U 00JIaCThIO 3HAYCHH.

Pemienue 3aa4 cOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS KPAaTKOW 3alUCH, POBEICHUS
aHaJM3a YCJOBMs 3aJaud, BblAeNeHus cyuectBeHHoro. ObOyvaromuecs c¢ 3IIP 3arpyanstorcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEOKO BBIOMPAIOT HepalroHaIbHBIC
CIOCOOBI pelIeHMs], UHOT]a OTPaHUYMBAIOTCS MAHUITYJISILIUSIMU C YU CIIAMU.

[Ipu wm3yueHum reomeTpuyeckoro marepuana odOydaromuecs ¢ 3[IP crankuBarorcs c
TPYIHOCTBIO JI€NIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IOCIEAOBATEIbHBIE PACCYKICHUS.
Hempounble 3HaHUS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOAUT K OLIMOKaM B pelIeHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTYT MOAMEHUTH (HOPMYIy, HETIPAaBUIHLHO IPUMEHUTH
teopeMy. K ceppe3HbIM ommMOKkaM B peHIeHMM 3aJad HPUBOASAT HEAOCTATOYHO pPa3BUTHIC
MPOCTPAHCTBEHHbIE IMIPEJICTaBieHUs. VM CIOKHO BBIIOJHUTh YEPTEXK K YCIOBUIO, B
MUCbMEHHBIX padOTaX OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEXKY.

TouyHOCTh 3amOMHHAHMS U BOCHPOM3BENCHUS Y4YeOHOTrO Marepualla CHUXKEHBI 110
pUYrHE CITA00CTH MHECTUYCCKOW JEATEIHHOCTH, CyXKeHUsl oO0beMa mamsatu. OO0yJarommmes ¢
3IIP tpebyercst Gombllle BpEeMEHH Ha 3aKperieHue Marepuana, akTyalu3alus 3HaHU 1o omope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojonieHUsT TPYAHOCTEW B H3ydyeHUM YydyeOHoro mpeamera «MaTemaTtuka
HeoOxoquMa ajanTanus o0beMa M XapakTepa y4yeOHOro Marepuajia K I103HaBaTElIbHBIM
BO3MOXHOCTsM yuamuxcsi ¢ 3I1P. Cnenyer y4ueOHBI MaTepuasl MpernojHOCUTh HEOOJIBIINMU
MOPUUSMH, YCJIOXKHSS €ro MOCTENEeHHO, W3bICKUBATh CIIOCOOBI aJanTalli TPYIHBIX 3a/laHui,
HEKOTOpBIE TEMBbl J1aBaTb Kak O3HAKOMHUTENbHbBIC; HCKIIOYaThb OTHEJIBHBIE TPYAHBIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHual peKOMEHAYeTCsl U3ydaTh B MPOIECCEe MPaKTHYECKON
JEATENIBHOCTH 10 pEIICHHI0 3anad. OpraHndyeckoe €IMHCTBO IMPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4alllUuXCsl Ha YpOKaX MAaTeMaTHUKU CIOCOOCTBYIOT MPOYHOMY U CO3HATEIBLHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IpuoputeTHbIME Yyeramu 00ydeHHUs] MaTeMaTuKe B 5—9 Kkiaccax sIBISIOTCS:

* (opMHpOBaHHE ULEHTPAIbHBIX MaTeMaTHYeCKUX MOHATUH  (YUCNIO, BEJIMYMHA,
reoMeTpudeckas (urypa, TmepeMeHHas, BEPOSTHOCTh, (YHKIHSA), OOCCIEUHBAIONIUX
MIPEEMCTBEHHOCTb M NEPCIEKTUBHOCTh MAaTeMaTHYeCcKOro 00pa3oBaHUs OOYJarOIIUXCs C
3I1P;

* pmozaBeneHue oOywaromuxcss ¢ 3[IP Ha mocTymHOM s HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MareMaTHKU M OKPYXAloIIero Mupa, MOHUMaHHe MaTeMaTUKH KaK 4acTh
o011Iel KYIBTYpbl YeIOBEYECTBA;

" pa3BUTHE HUHTEIJIEKTYalIbHBIX M TBOPYECKUX crocoOHocTel obOydaromuxcs ¢ 3I1IP,
[I03HABATEJIbHOM AKTUBHOCTH, MCCIIEJOBATENICKUX YMEHUN, KPUTUYHOCTU MBILUIEHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHUKH;

* (opmupoBaHue (HYHKIMOHATIHHON MaTeMaTH4eCKOW rPaMOTHOCTH: YMEHUS PAaCIO3HABATh
MPOSIBJICHUS] MaTEeMaTUYEeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsSX M TPU U3YYECHHM JPYTUX Y4YEOHBIX MPEIMETOB, IMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, (OpPMYIMpPOBATh HMX HA S3bIKE MaTeMaTUKU U
CO3/1aBaTh MaTeMAaTU4YECKUE MOJEIHN, IPUMEHATh OCBOEHHBIM MareMaTHYeCKHUM amnmapar
IUI pelleHUs] NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJay, HHTEPIPETHPOBaTh M OLIEHUBATh
IIOJIy4YEHHBIE PE3YIBTATHI.

JlocTHKeHHE ITHX Lieleld 00eceunBaeTCsl PELICHUEM CIEAYIOIUX 3a0ay.



* opmupoBars y obyuaromuxcs ¢ 3[1P HaBbIKM yueOHO-TIO3HABATENFHOW JEATEILHOCTH:
IUTAaHUPOBaHKUE pabOThI, TIOUCK PAIIMOHAJIBHBIX MYTEH €€ BBINOJIHEHUs, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (JOPMUPOBATh KAau€CTBA, HEOOXOIUMbIE
YeJIOBeKY Ul TIONHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTU4eCKOM  JNEATEIbHOCTU: SICHOCTM M TOYHOCTH  MBICIM, HHTYHIIHH,
MPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTH K MPEOIOICHUIO TPYAHOCTEH;

* (hopMHPOBATH KJIIOUEBBIE KOMIIETEHLIMM Y4YallMXCid B pPaMKax IpPeAMETHOW o0aactu
«Maremarrka 1 UH)OPMATUKA;

" pa3BUBATh MOHATUHHOE MBIILICHUs oOydaromuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKIHIO IO3HABATENBHBIX TpolueccoB obOyuatommxcst ¢ 3I1P,
HEOOXOIMMBIX JUI OCBOEHUS POrpaMMHOI0 MaTepHuala 1o yaeOHoOMY IpeaMeTy;

" [pedycMaTpUBaThb BO3MOXXHOCTh KOMIIEHCAIIUM OOpPAa30BaTENbHBIX JE(QUIUTOB B
OCBOEHHMM IPEALIECTBYIOIEr0 IpOorpaMMHOro marepuana y oOydatromuxcs ¢ 3IIP wu
HEJ0CTaTKOB B UX MAaTEMaTu4eCcKOM Pa3BUTHU;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC yUalIUXCS K IPEAMETY;

" BBIIBIISITH M Pa3BUBATh MaTeMaTHUECKUE M TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMS Kypca MareMaruku B 5-9 kiaccax: «Yucna u
BBIUHCIIEHUS», «Anredpa» («Anredpanyeckue BbIPAXKEHUS», «YPABHEHMSI U HEPABEHCTBA»),
«Dynkuuny», «leomerpusi» («l'eomerpuueckue @uUrypsl M HX cBoicTBa», «l3MepeHue
FEOMETPUYECKUX BEIMUYUHY»), «BeposATHOCTb M CTarucTuka». JlaHHbBIE JMHUM DPA3BUBAIOTCS
napajJiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBHCHUMO OJIHA OT
JIpyroii, a B TECHOM KOHTaKTe M B3auMojeicTBUU. Kpome 3TOro, ux oObeIUHSET JIOTMYecKas
COCTAaBJIAIOILAS, TPAAULIMOHHO MIPUCYIAasi MaTEMATUKE M IPOHU3BIBAIOIIASL BCE MaTEMAaTUYECKUE
Kypcsl U conepxarensubie JuHUH. ChopmynmupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHMs TpeOOBaHHE  «yMETh
ONepupoBaTh MOHATHUSAMHU: OIpENEIeHHe, aKCHOMa, TeOopeMa, JO0Ka3arelbCTBO, YyMEHHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA, MPUBOAUTH IPUMEPBI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHMUSA W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dopMHUpOBaHUE JIOTHUECKUX YMEHHUH pacmpesessieTcs Mo BceM rojaM oOydeHHMs Ha YpOBHE
OCHOBHOTO O0IIIEro 00pa3oBaHuUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHMS
[TpumepHoOil paboueil mporpamMmbl, pacHupeles€HHbIM IO rojaMm 0O0y4deHHus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHLUIHAIBHBIM BONpocaM oOydarolmuecs
oOpallaaiuch HEOJHOKPAaTHO, YTOOBI OBIIAJEHUE MaTeMaTMYeCKHMMM IMOHSATUSMU U HaBbIKaMU
OCYILECTBIISJIOCh ~ IOCTEOBATEIbHO W IMOCTYHarelbHO, C  COOJIOACHMEM  MpPUHIIMIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHUS BKIIOYAINCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKUX
npeacraBieHuit oOyuatommxcs ¢ 3IIP, pacummpss u  yryonsas e€, oOpasys IpouHbIe
MHOXKECTBEHHbIE CBsi3u. OOmue uenu wusydeHus ydeOHoro rmpenmera «MaremaTruka»
npezcrasieHsl B [IpumepHoil paboueii mporpaMmme 0CHOBHOTO 00IIIero oopa3oBaHusl.

OcobennocTr 0TOOpPa M ajanTaluK Y4eOHOr0 MaTepraa 1o MaTeMaTuKe

OOyyenne yueOHOMY TpeaMeTy «MaremaThukay CTPOUTCS Ha CO3MaHWU ONTUMAIBbHBIX
YCIIOBUH JJIS1 YCBOEHUS ITPOrpaMMHOro Marepuaina obyvarommumucs ¢ 3I1P. bonbimoe BHuMaHue
yaensieTcss OoTOOpy ydeOHOTo Marepuana B COOTBETCTBUH C TPUHIMIIOM JIOCTYITHOCTH TpPH
COXpaHEeHHUHU o0Iero 0a30BOr0 YpOBHs, KOTOPBIA JOJKEH IO COAEPKAHUI0 M 00beMy OBITh
aIanTHPOBAHHBIM JUTs1 00y4aromuxcs ¢ 3I1P B cooTBeTCTBHU ¢ MX 0COOBIMU 00pa30BaTeTLHBIMU
norpedHocTsIMU. Crenyer oOOJNIErYyuTh OBNAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P
HIOCPEACTBOM €r0 JAETAJFHOTO OOBSICHEHHS C CHCTEMaTHYeCKHM IOBTOPOM, MHOTOKPATHOM
TPEHUPOBKHM B MPUMEHEHHM 3HAHWW, WCHOJB3Ys MPHEMBI aKTyalu3aluu (BH3yasbHas OIOpa,
naMsTKa).



IIpumepnass mporpamma IpPEeAyCMarpuBacT BHECEHUE  HEKOTOPBIX  M3MEHEHMI:
yYMEHbIIIEHHE 00bEMa TEOPETHUYECKUX CBEICHHH, BBIHECEHME OTAEIbHBIX TEM WIN LEJbIX
paszenoB B MaTepualibl it 0030pHOT0, 03HAKOMUTEILHOTO H3Y4YEHHUSI.

N3menennst nporpaMmmsl B 5—6 Ki1accax

Mamemamuka 6 5 u 6 knaccax

B o3HakoMuTENbHOM IUIAaHE PEKOMEHIyeTCs H3ydaTb cileayroume Tembl: «Pumckas
Hymepanus», «PaBubie ¢uryps», «lumuaap, xonyc, map», «Ky6», «lIpsmMoyronbHbIi
napajuienenuneny, «llepemenienre 1o KOOpAMHATHOW IIPAMO», «Moayib yucia», «4ucioBbie
NpoMEeXyTKH»;  «Macmradb» (u3yuaercas B kypce «['eorpadus»); «M3o0paxenue
reoMeTprUYecKuX (Uryp Ha HEIMHOBAaHHON Oymare C HWCHOJb30BAHHUEM IUPKYISA, JTUHEUKH,
yrOJIbHHMKA, TpaHcHnoptupa», «JlnuHa oxpyxHocTny», «llmomans kpyra», «llapamnenbHbie
npsimbley, «llepnenaukynspHble OpaMbiey, «OceBas U UEHTpalbHasi CHMMETPUM» (U3y4yaeTcsl B
Kypce reomerpum); «beckoHeuHble IepUOAMYECKHE JAECATHYHBIE Jpodu. JlecsaTuuHoe
npuoJIKeHne 0OBIKHOBEHHOM po0Om» (M3ydaeTcs B Kypce aiareOpsl).

CrnenyeT yMEHBIINTh KOJIMYECTBO YACOB HA CIELYIOIINE TEMBI: «PelleHne JIornyecKkui
3anau», «JlnmHa otpeskayn, «llkanby, «PacmpeneauTenbHbli 3aKOH YMHOMEHUS», «3aluch
OpOM3BEACHUST C OYKBEHHBIMH MHOXUTensiMu», «lloctpoenne koHdurypamuii u3 wyacrei
IpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOM UM Kier4arod Oymare», «Jlenutenu u KpaTHBIE.
[Tpuznaku penumoctu», «Hambonbmmii oOmmi nenurTens M HauMeHblIee o0lee KpaTHoe.
JenumocTh CyMMBl W mpou3BeneHus». «lIpuBeneHue apoOM K HOBOMY 3HAMEHATEIIO»,
«Haxox/eHre yacTu LEeNoro M Lejaoro mo ero yactuy». «OKpyriaeHue AECSITUYHBIX IpoOeii».
«Pemenne 3amay mepedOPOM BceX BO3MOXHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX
BBIP@KEHUI 10 YCIOBMIO 3agaum». BpicBOOOAMBIIMECS Yachl MOXHO MCIIOJIB30BaTh Ha
NOBTOpPEHME (B Hayajle U KOHIIE y4eOHOro roja), Ha u3ydyeHue Haubosiee TPYIHBIX U 3HAYUMBIX
TeM: B V Kjlacce — Ha pelIeHHWEe YpaBHEHUH, NpHBeIeHHE ApoOM K HOBOMY 3HaMEHATello,
YMHOXEHHE U JeJIEHHE JIeCATUYHBIX ApoOel, m3MepeHue yrioB; B VI kimacce — neicTBus ¢
MIOJIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YMCIIAMHU, PELIEHUE YPABHEHUH, CII0KEHUE U BBIUNTAHUE
YHCell, COAEpKAIMX LNyl M ApOOHYI0 4acTh, HA YMHOXKEHUE U JIeJICHHE OOBIKHOBEHHBIX
Ipobeii.

Buabl  pesreqbHocTn  oOyuarommmxcess ¢ 3IIP, oOycioBieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAIMH M O0ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep:kaHuN o0pa3oBaHus Mo npeamMery «MareMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOywarouuxcs ¢ 3IIP ompexaensiercs ux ocoObIMH
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMU. [loMuMo mupoko ucnonszyemsix B OOIT OO0 obmux ams
BCEX O0YyYaroIUXCs BUAOB JIEATEIbHOCTH CIEIYeT YCHIUTh BUIBI IEATEIBHOCTH CHelM(pUUHbIE
JUIsL JTaHHOM KaTeropuu JAeTed, oOecreuyuBarollMe€ OCMBICIEHHOE OCBOEHHE COJep>KaHus
00pa30BaHus 10 MPEAMETY: YCUIIEHUE NIPEIMETHO-IIPAKTUYECKOH eI TeNbHOCTH ¢ aKTUBU3AIen
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUJOB JAESITEIbHOCTH, 3aJCUCTBYIOIIMX pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHajla C ONIOPOM Ha aJIFOPUTM; «I10IIAr0OBOCTH» B U3YUYEHUNU
MaTepuaia; UCII0JIb30BaHHUE JOIMOJIHUTEIbHON BU3YalbHOM OMOpPHI (CXEMBbI, I1a0JI0HbI, OTIOPHBIE
TaOJIMIIBI); PEYEBOM OTUET O MPOIIECCE U pe3yabTaTe JeSTebHOCTH; BBIMOJIHEHUE CHEeHaTbHbIX
3ajaHul, 00ecIeYnBaIOIINX KOPPEKIUIO PETYISIUN y4eOHO-TI03HABATEIbHON JesTebHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

TemaTnyeckas n TepMuHOIIOrn4eckas jgekcruka coorsercrsyer OOIT OOO.

Jnst obydatonuxcsi ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI C JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBomuTcs crnenuanbHas padoTa MO BBEACHUIO B aKTUBHBIN
CJIOBaph OOYYaIOMIMXCSI COOTBETCTBYIONIEH TEPMUHOJOTHH. M3ydaemble TEpPMUHBI BBOAATCS Ha
IIOJIICEHCOPHON  OCHOBE, 00fA3aTenbHAa BHU3yallbHAs MOJAEP)KKA, aITOPUTMbI pPabOTHl €
OIIPECIIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyalIM3allui TEPMUHOJIOTHH.

Conepxxanne yueOHoOro mnpeamera «MaTtemaTukay, mpeacTaBieHHoe B IIpumepHoit
paboueii mporpamme, coorBerctByer @I'OC OOO, IIpumepHoit OCHOBHOW 00pa3oBaTenbHOU
mporpaMmMe OCHOBHOTO 00miero ooOpaszoBaHus, [IpuMepHO#l aganTUPOBAHHOW OCHOBHOM



00pa3oBaTeNbHONW MPOrpaMMe OCHOBHOTI'O OOIIEro oOpa3oBaHUs OOYYAIOIIUXCS C 3aJepPKKOU
IICUXUYECKOTO Pa3BUTHS.

TemaTnueckoe IUITaHUPOBaHME YYEOHBIX KYpPCOB M PEKOMEHIYEMOE pacIpeaesieHue
y4eOHOro BPEMEHU Ul M3y4eHMs OTAEIbHBIX TE€M, NPEIUIOKEHHbIE B HACTOSIIEH Iporpamme,
HAJI0 paccMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO0 aBTOPCKOW paboueit
OporpaMMbl U TPEXKIE BCEro Yy4uTenao. ABTOp pabouel NporpaMmbl BIpaBe YBEIUYUTh
IPEUIOKEHHOE YHCIO Y4eOHBIX YacoB Ha TeMbl, TpeOyromue Oojiee JTUTEIBHOTO H3Y4eHUS
oOyuatomumucst ¢ 3IIP, wnm yMmMeHpUIMTH KOJIMYECTBO YacOB HAa TEMBbl, H3ydaeMmble Ha
03HAKOMMTEJIBHOM ypOBHE. JlOIyCTUMO TakKe JIOKAJIBHOE IIEPEPACIIPEACIICHUE U IIEPECTAaHOBKA
JJIEMEHTOB  COJEpXaHHUA BHYTPM JaHHOro kijacca. KoiumdecTBO NpoBEpOYHBIX padoT
(TeMaTHYeCKHii M WTOTOBBIM KOHTPOJbh KayecTBa YCBOCHHUS Y4eOHOrO Marepuana) W HX THUI
(camocTOsITENbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS Ha YCMOTpEeHUE yuutens. Takxke
YUUTEb BIPABE YBEIWYUTh WIM YMEHBIIUTD YUCIO Y4€OHBIX YacOB, OTBEAEHHBIX B [IprumepHOit
paboueil mporpamme Ha 0000ILIEHHE, MOBTOPEHHE, CUCTEMATHU3ALMI0 3HAHUM OOydyaroIMXcs.
EnvHCTBEHHBIM, HO NMPUHLMIIMAIBLHO BA)KHBIM KPUTEPUEM, SIBIISETCS JOCTUKEHHE PE3ylIbTaTOB
00y4yeHHMsl, yKa3aHHbIX B HACTOALIECH ITporpamMmme.

PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «<MATEMATHKA». 5-6 KJIACCbI
enn u3zydyenus: yaeOHOro Kypca

[IpuoputeTHbIMU LIETAMU O0yUEHUSI MaTEMAaTUKE B 5—6 Kilaccax SBJISIOTCA:

" [IpoNOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaT€MaTHUECKUX MOHATHH (UMCIO, BEJIMYMHA,
reoMerpuyeckas (urypa), o0OECIeYMBAIONINX IPEEMCTBEHHOCTh W MEPCHEKTHBHOCTh
MareMaTu4yeckoro o0pa3oBaHus 00y4arOIUXCs;

" pa3BUTHE HWHTEUICKTYaJIbHBIX M TBOPYECKUX cIocoOHocTel oOywaromuxcs ¢ 3IIP,
II0O3HABATEJIbHOM AKTMBHOCTH, HCCIIEAOBAaTEIbCKUX YMEHUN, HHTEpeca K HU3YyYCHUIO
MaTeMaTHKU;

* pozaseneHue oOywaromuxcss ¢ 3[IP Ha mocTymHOM s HMX YpPOBHE K OCO3HAaHUIO
B3alMOCBSI3U MaT€MaTHKHU U OKPYXKaroIlero Mupa;

* (opmupoBaHUE (HYHKIIMOHATIBLHON MareMaTu4ecKoi rpaMOTHOCTH: YMEHUS pacllO3HaBaTh
MaTeMaTH4ecKue OOBbEKThl B pealbHbIX JKU3HEHHBIX CUTYallUAX, IPUMEHSATh OCBOCHHbIE
YMEHHA [UIsl pElIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX  3a1a4, HHTEPIPETHPOBATH
MOJTy4YEHHBIE PE3YNbTAThl U OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYalLIUH.
OCHOBHbBIE JIMHUM COJIEpKaHMs Kypca MaTeMaTHKH B 5—6 kilaccax — apupmeTndeckas u

reoMeTpHuuecKkas, KOTOpble pa3BUBAIOTCS MapaieIbHO, KaX/1as B COOTBETCTBUHM ¢ COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, & B TECHOM KOHTaKT€ M B3aWMOJEHCTBUU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU alreOpbl U OMUCATEIbHOW CTATUCTUKH.

N3yuenne apupmMeTnyeckoro mMarepuaga HauMHAETCS CO CHUCTEMAaTH3allMM M Pa3BUTHUS
3HAHMM O HATypaJbHBIX 4YHCJIAaX, I[OJYYEHHBIX B HadaiabHOM mkone. Ilpm stom
COBEPILIEHCTBOBAHME BBIYUCIUTEIBHOM TEXHUKM U (HOPMUPOBAHHE HOBBIX TEOPETHUECKUX
3HaHUU COYETAeTCs C Pa3BUTHEM BBIYUCIUTENBHON KYJIbTYphl, B YAaCTHOCTH C OOYy4YEHHEM
IIPOCTEHIINM TpUEMaM NMPUKUIKH U OLIEHKH Pe3yJIbTaTOB BhIUKMCICHUN. V3ydeHne HaTypalnbHbIX
yHcell IpoAoKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMH MOHSATHSAMHU TEOPUU JIEIMMOCTH.

Jlpyroii KpymHbIii O6JI0K B cojep)KaHUM apu(PMETHUECKOW JMHUHM — 3TO apodu. Hauano
M3Y4YEHUs OOBIKHOBEHHBIX M JECATHYHBIX ApoOel OTHECeHO K 5 Kiaccy. JTO MEpBBIA ATam B
OCBOCHMHU JApoOe€i, Korjga MpoMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH, MOHSTUSMHU TEMBI.
[Tpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX APOOEi B MOITHOM 00bEME MPEAIIECTBYET U3YUEHHIO
JECATUYHBIX Jpo0el, UTo 11e1eco00pa3Ho ¢ TOUKU 3PEHHsI IOTUKU U3JI0KEHUS YUCIOBOM JIMHUH,
KOorja MpaBuia JAEUCTBUH C JAECATUYHBIMU JPOOSIMH MOXKHO OOOCHOBATh Y€ H3BECTHBIMHU
QITOPUTMAaMH  BBITIOJHEHUSI JCHCTBHM ¢ OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSAMU  pPACIIMPUT BO3MOXHOCTH JUIsl I[TOHMMaHHUS  OOy4YaroLUIMMHUCS
INPUKIAJHOTO IPUMEHEHHMsT HOBOM 3allMCHU INPU M3YYEHUU JPYrUX MpPEeIMETOB U IIpH
MPaKTUYECKOM HCToJib3oBaHuU. K 6 Kiaccy oTHec€H BTOpPOM ATam B M3Yy4YeHUHU NpoOei, rae
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOCHHE
HOBBIX BBIYHCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHACICHWM, B TOM YHCIE



3HaYCHUN BBIPAKEHHM, COAEp)KalIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JAPOOH, YCTAaHOBJICHHE
CBSI3el MEXIy HUMH, pacCMOTpPEHHE MPUEMOB pEIICHHs 3aja4 Ha aApoOu. B Hauvane 6 kimacca
IIPOUCXOIUT 3HAKOMCTBO C ITOHATUEM MPOLIEHTA.

OcoOeHHOCThIO M3YYEHHUS MOJIOKUTEIBHBIX U OTPHUIATEIBHBIX YUCEN SBISETCS TO, YTO
OHM TaKXX€ MOT'YT PacCMaTpPUBAThCSl B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaje U3y4eHUsl TEMbI
«TonoxxuTtenbHbIE U OTPULIATEIBHBIE YHCIIa» BblAeseTcs noarema «lLlenble ynucna», B paMmkax
KOTOpPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMM U JEUCTBUSMHM C IOJIO)KUTEIBHBIMU U
OTPULIATENIbHBIMU YHCIIAMU MPOUCXOJIUT HAa OCHOBE COAEPKATEIBHOTO MOAX0Ja. DTO MO3BOISAET
Ha JIOCTYIIHOM YpOBHE IT03HAKOMUTh yYaIIUXCS MPAKTUUYECKH CO BCEMH OCHOBHBIMU IOHATHSIMU
TEMbl, B TOM 4YHCJE U C MPaBUJIAMH 3HAKOB IPH BBIOJHEHUU apU(PMETHUYECKUX JEHUCTBUU.
M3yueHne pamuoHANbHBIX YHCEI HAa 3TOM HE 3aKOHYHUTCA, a OyIeT MpOAODKEHO B Kypce
anredpsl 7 Kjacca, 4TO CTaHET CIEAYIOUIMM MPOXOJOM BCEX MPHUHIMIIHUATIBHBIX BOMPOCOB, TEM
CaMbIM pasJielieHue TPYJHOCTEH o0Jieryaer BOCHPUSATHE MaTepuana, a pacupeielieHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyuyeHMHM pEUICHHI0O TEKCTOBBIX 3aJad B 5—O6 KjaccaX HCHOJIB3YIOTCS
apumernueckue TpUEMBI pemieHUs. TeKCTOBbIE 3a7aud, pelaemMbple MpH  OTpaboTke
BBIUMCJIUTENbHBIX HABBIKOB B 5—6 KJlaccaxX, pacCMaTpUBAIOTCS 3aJauyM CIEAYIOLUIUX BHJIOB:
3aJa4uM Ha ABM)KCHHE, HAa YaCTH, Ha MOKYIKHU, HA paboTy ¥ MPOU3BOIUTEILHOCTD, HA TIPOIIEHTHI,
Ha OTHOWICHHs M nporopuuu. Kpome Toro, oOyuarommecs: 3HaKOMATCS C MpUEMaMH pEIICHUs
3aja4 repebopoM BO3MOKHBIX BAPHAHTOB, y4aTcs paboTaTh ¢ UH(QOpMaIIHed, TpeICTaBICHHON B
dbopMe TabIUI WK THATPAMM.

B IIpumepHoii paboueii mporpaMme IpeaycMOTpeHO GOpMUPOBAHUE MPOIIEIEBTHUYECKUX
anreOpandyecKux TpejacTaBieHuil. BykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBHCUMOCTH OT
MaTE€MaTUYeCKOro KOHTEKCTa BBOAMTCS IOCTENEHHO. bDyKBEHHass CUMBOJMKA IIMPOKO
UCIIOJIb3YETCSl IPEXAE BCEro Ui 3alUCH OOIIMX YTBEPXKACHUW M NpEeIIOKEeHUuU, Gopmyll, B
YACTHOCTH ISl BBIYMCIIEHUS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS YHCIA.

B kypce «Marematukn» S5—6 KIacCOB TPEJACTaBIICHA HaIJISIAHAs TEOMETpPHS,
HalpaBjIeHHasT Ha pa3BUTHE OOpa3HOrO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTENbHBIX YMEHUH. OTO BaXHBII 3Tal B H3YYEHMM T'€OMETPUHU, KOTOPBIN
OCYILECTBIISICTCSI Ha HAIJISTHO-TIPAKTUYECKOM YpOBHE, ONMpAaeTcs Ha HarisaHO-00pazHoe
MBbIIIUIEHHE oOydaromuxcs. bosbiias poiab OTBOAMTCS MPAKTUYECKOW AESITEIbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJiennpoBaHuto. OOyyaromuecs: 3HaKOMATCS C T€OMETPUYECKUMHU (uUrypamu
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEUIINMU KOH(UTYpaLMSIMH, ydaTcs U300pakaTh UX
Ha HEJIMHOBAHHOM M KileT4aToi Oymare, paccMaTpUBaIOT UX MpocTeiine cBoiicTBa. B mporecce
M3YYEHHUs HarJsiJHOW IeOMEeTpUM 3HAHHUS, MOJy4yeHHbIe OOydYarolMMUCS B HauyalbHOW IIKOJIE,
CUCTEMATU3UPYIOTCS M PACILIUPSIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMYy IIaHy B S5—6 Kjaccax H3y4aeTcs WHTETPUPOBAHHBIM IMpeaMeT
«MatemaTuka», KOTOPBIA BKJIIOYAeT apu(MeTHUeCKUuil MaTepuall U HarjsIHYI0 T€OMETpHIO, a
TaK)Ke MPOMNEJIEBTUYECKUE CBEACHUS W3 aireOpbl, 3JI€MEHTHl JIOTMKU M Hayalla ONHcaTelbHON
CTaTHCTHUKH.

VY4eOHbIil MIaH Ha U3y4yeHUEe MaTeMaTUKU B 5—06 Kilaccax OTBOJIUT HE MeHee 5 y4eOHbIX
YacoB B HEJEIIO B T€UCHUE KaXJI0ro rofa o0yueHus, Bcero He MeHee 340 y4eOHBIX yacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

5 KUIACC

Hamypanvuwvie uucna u nynp

Harypanbnoe uncno. Psan vatypansHbix uncen. Yucio 0. M300pakeHne HaTypabHBIX
YHCeJl TOYKaMU Ha KOOPJIUHATHON (UMCIIOBOM) MPSMOM.

[lo3unmonnas cucrema cuucieHus. Pumckas wmymepayus Kak npumep Heno3UYUOHHOU



cucmemvl cuucnenys®. JlecsSTHYHAS CUCTEMA CUMCIICHS.

CpaBHeHHE HaATypaJlbHBIX UHCEN, CpaBHEHHE HATypalbHbIX uuced ¢ HynéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HATYPaJIbHBIX YHCET.

CrnoxxeHue HaTypalbHBIX YHCENl; CBOMCTBO HYyJS MpU CIOKEHUU. BblunmTanue Kak
neiicTBre, 0OpaTHOE CIOKEHUIO. Y MHOKEHUE HATYPaJbHBIX YUCEN; CBOMCTBA HYJSA M €JUHHIIBI
npu yMHOXKeHUHU. [lerneHue kak JercTBHe, O0OpaTHOE YMHOXKEHHIO. KOMITOHEHTHI JCHCTBUH,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmernueckoro neiictus. IlepemecturensHoe u
CcoueTaTeNbHOE CBOICTBAa (3aKOHBI) CIOKEHHUS U YMHOXEHUS, pacnpeoeiumenbHoe C80UCHEO
(3aKOH) YMHOMCEHUS.

Hcnonb3oBanue OykB /Ui 0003HAYEHHs] HEM3BECTHOI'O KOMIIOHEHTA U 3allMCU CBOWCTB
apuMeTHUECKUX IEHCTBUH.

Henumenu u kxpamuule yucna, pa3ioxkeHue Ha MHOKUTeNU. [IpocTeie U cocTaBHbIE YKCTA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTelieM. 3alKCh YUCIa B BUAE CYMMBI Pa3psaHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHEe. BplunclieHne 3HAUE€HUN YHUCIIOBBIX BBIPAKEHUN; MOPSI0K
BBIMIOJHEHUsT  AeicTBuil. Vcmosnb3oBaHMe IpU  BBIUMCICHUSIX [EPEMECTUTEIBHOTO U
COUYETATENLHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHHUSI, paACHpedeumenbH020 C80UCmaa
VMHOMCEHUSL.

Apoou

[Ipencrasienne o apobu Kak crioco0e 3amucy 9acT BenIuHbL. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE U HeMpaBUIbHBIE ApoOH. CMelIanHas Ipo0b; MpeICcTaBlIeHHe CMEIIaHHON TpoOH B
BUJEC HENpPaBWIBHON JApOOM M BBINEJICHHE IIeNIOW YacTH YMCIIa W3 HEMPAaBWIBHOW JPpOOH.
N3ob6paxenue npodeil ToukaMu Ha YUCIOBOM npsiMoil. OcHOBHOE CBOMCTBO apodu. Coxpawyerue
opobeii. [lpusedenue opobu xk nosomy 3namenamento. CpaBHEHHE APOOCH.

CrnoxeHue U BbIUMTaHHUE ApoOeil. YMHOXKeHHe U JeleHHe IpoOeii; B3auMHO-00paTHbIE
npobu. Haxoowcoenue uacmu yeno2o u yeno2o no e2o0 4acmu.

Jecstuunas 3anuck npobeil. [IpeacraBnenue gecsITHUHOM ApoOU B BII€ OOBIKHOBEHHOM.
N3o00paxeHune necATUYHBIX ApoOed TOUKaMM Ha 4uCIOBON mpsiMoi. CpaBHEHHUE AECATUYHBIX
Ipobeii.

Apudmernueckue ACUCTBUS C JECATUYHBIMU Apo0sSMU. OxpyeieHue O0ecamudHblx
opobelt.

Pemenne TekcToBBIX 32124

Pemenne TekcTOBBIX 3a/ay apu(METUYECKUM CHOCOOOM. Peuienue no2uyecKux 3a0au.
Pewenue 3aoau nepebopom 6cex 603modxcHbix éapuanmos. VIcnob30BaHue MPU PEILIEHUU 3a/1a4
TaOIUIl ¥ CXEM.

Pemenne 3amau, conaep)KaluxX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTb,
BpeMs, PACCTOSHUE; IIeHa, KOJWYECTBO, CTOMMOCTh. EMUHMIIBI M3MEpeHMs: Macchl, 00bEMa,
LIEHBI; PACCTOSIHMS, BPEMEHH, CKOpocTU. CBS3b MEXIy €AMHHUIAMU H3MEPEHUs Kaxaoi
BEJIMYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUIE TAOIUIl, CTOIOYATHIX JUATPAMM.

Harnsgnas reomerpust

Harnsoaeie npeacraBneHus o (urypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd,
yroji, JIOMaHas, MHOTOYI'OJIbBHUK, OKPYKHOCTb, Kpyr. Yrou. Ilpsmoi, ocTpelii, Tymnod wu
pPa3BEPHYTHIE YIIBL.

JlinHa oTpe3Kka, METpUYEeCKHe eAWHMIBI JUIMHBL. J[IuHa JOMaHOW, MepuMeTp
MHOTOYIOJIbHUKA. MI3MepeHne n nocTpoeHue yIiioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsoaeie npencrasienus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O paseHcmee guayp.

N3obpakenue ¢uryp, B TOM yucie Ha KiertdaTor Oymare. [locmpoenue kongpueypayuii




u3 uacmeil NPAMOU, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemyamou Oymace. VIcrionb30BaHHE
CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomaap NpSAMOYTONBHUKA M MHOTOYTOJIBHUKOB, COCTaBIIEHHBIX U3 IPSIMOYTOJILHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileT4aTol Oymare. EQMHUIIBI U3MEpEeHUs II0IIa u.

Hazenaouvie npeocmasnenuss o0 NpoOCMPAHCMBEHHbIX — QUeYpax:  NpAMOY20TbHbILL
napanneienuned, Kyb, MHO202paHHUKU. HM300padicenue npocmetiuuux — MHO20SPAHHUKOS.
Pazeépmxu xyba u napannenenuneda. Coszdanue mooeneli MHO2O0CPAHHUKOS (U3 Oymaeu,
NPOBOJIOKU, NIACIUTUHA U OD.).

O6vém npamoyeonbHo2o napainenenuneda, Kyoa. Eounuysr usmepenus oovéma.

6 KUIIACC

Hamypanvusie uucna

Apudmerndeckne ICHCTBUS C MHOTO3HAYHBIMH HATypaJlbHBIMU YHCIaMH. YHCIOBBIE
BBIpQXCHUS, TOPSAOK JEHCTBUM, UCHOIb30BaHUE CKOOOK. Vcronb30BaHME MPU BBIUMCICHUSIX
MIEPEMECTUTEIIBHOTO U COUETATENIbHOTO CBOMCTB CII0KEHUS U YMHOXKEHUS, pAcnpeoenumenbHo2o
ceoticmea ymHoocerus. OKpyriaeHUe HaTypalbHbIX YUCEL.

Jlenutenu W KpaTHBIE YHUCIA;, HaAuboIbwiuil obwuti Oeiumens U HauMeHbuiee obujee
Kpamuoe. [lenumocms cymmsl u npousgeoerus. JleneHue ¢ OCTaTKOM.

/lpoou

OObIkHOBEHHAs1 TpoOb, OCHOBHOE CBOMCTBO JIpoOu, cokpaieHue apodeil. CpaBHeHUE U
yrnopsiiourBaHue Apodei. Pemenue 3agau Ha HaXO0XKJIEHUE YacTU OT LIEJIOTO U LEJNOro IO €ro
yactu. [IpobHoe ymcino kak pe3ynbTar naeieHus. llpencraBienue aecsiTUUHON Apodu B BUIE
OOBIKHOBEHHOM JpOOM ¥ BO3MOXKHOCTH IPEJCTAaBICHHUS OOBIKHOBEHHOH JpoOM B BHIE
necaTHUHOM. JlecsaTuunbie ApoOU U MeTpUYecKas cucrema mep. ApudMeTH4ecKre NeHCTBUS U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECITUUHBIMU JIPOOSIMHU.

OtHomienue. [lenenne B JaHHOM OTHOIIEHMH. Macwma6, nponopuus. Ilpumenenue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

[TonsTre nmporeHTa. Beruucienne npouenTa oT BEIHYUHBI U BETUYUHBI TIO €€ TPOICHTY.
BrlpaskeHue mpoLEHTOB JAECATUYHBIMU Ipo0siMu. PemieHue 3amau Ha mpoueHThl. BeipaxeHnue
OTHOIICHUS BETUYHH B MPOIEHTAX.

Ilonosrcumenvuvie u ompuyamenvhvle uucia

[TonoxwurensHbIe U OTpHULIATeNbHBIE yKcia. Llenpie uucna. Modyns uucia, ceomempuueckas
unmepnpemayusi Mooyisa ducia. V300pakeHue 4yucen Ha KOOPJAWHATHOW mpsamoiu. Yucroswie
NPOMENCYMKU.

CpaBHenue uncen. Apudmernyeckue JeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIaMHU.

[IpsimoyronbHasi cuctemMa KOOpJIMHAT Ha TIOCKOCTH. KoopAMHATHI TOUKH Ha MJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

Bykeennvie evipasricenusn

[Tpumenenne OyKB AJIs 3aMCH MaTEMaTUYECKUX BBIpKEHUH U nipeioxkennii. CBolicTBa
apu@MeTHuuecKux NeHCTBUM. DBykeenHvle 8blpajiceHus U uuciogvle noocmaHnoeéxku. bykBeHHBbIE
PaBEHCTBA, HAXOXJIEHHE HEHU3BECTHOrO KOMIOHEHTa. PopMmynbl; (GOpMyNibl IepuMeTpa H
TJIOIIAIU TPSIMOYTOJILHUKA, KBaJIpaTa, 00vbéma napaiienenuneda u Kyoa.

Pewenue mexcmoswix 3a0au

Pemenne TekcTOBBIX 3a/ad apu(METUYECKUM CHOCO00M. PeuieHue no2udeckux 3aoad.
Pewenue 3a0au nepebopom 6cex 603MOANCHBIX 6APUAHNOE.

Pemenne 3amau, colep)kaliuxX 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIUYUHBL: CKOPOCTb,
BpeMs, PpAcCTOSHHE; L€Ha, KOJWYECTBO, CTOMMOCTh; IPOU3BOIAUTEIBHOCTb, BpeMs, OO0BEM
paboThl. EnuHUIBI M3MEpeHHs: Macchl, CTOUMOCTH; PACCTOSIHUS, BpeMEHH, CKOpocTH. CBs3b
MEXy IUHUIIAMU U3MEPEHUS KaKI0W BETUIHHEI.

Pemenune 3amay, CBS3aHHBIX C OTHOUICHHEM, MPONOPIUOHATIBLHOCTHIO BEJIUYMH,
IPOIIEHTAaMH; pEIlIeHHEe OCHOBHBIX 3a]1a4 Ha IPOOU U MPOLIEHTHI.

Oyenxa u npukuoxa, okpyanexue pe3yibmamd.



Cocmaenenue 6yK8EHHbIX BbIPANCEHUL NO YCI0BUIO 3A0aUU.

[IpencraBienne NaHHBIX ¢ MOMOIIbIO Tabmui W nuarpamm. Cron0yarble AUAarpamMbl:
YTeHUE U TIoCTpoeHue. UTeHrne KPyroBbIX IUarpaMM.

Haznaonan ceomempus

Harnsinaeie mpenctaBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, IOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT.

Bzaumnoe pacnonosicenue 08yx npaAMulX Ha NIOCKOCMU, NAPANLLENbHble NpAMbLE,
nepneHouKyiapHvle npavvie. VI3MepeHne paccTOSHUN: MEXIY IBYMs TOYKaMHU, OT TOYKU JO
OpSMOIf; JUIMHA MapIIpyTa Ha KBAAPATHOM CeTKe.

W3mepenue U mocTpoeHue YrioB ¢ MOMOIIbIO TpaHCHOPTUPA. BUIbl TpEyroibHUKOB:
OCTPOYTOJIbHBIN, TPSAMOYTOJIbHBIM, TYNOYrOJIbHBIN; pPaBHOOENPEHHBINH, PaBHOCTOPOHHHUHU.
YeTbIpEXYroabHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpSIMOYroibHUK, KBaJpaT: UCIOJIb30BaHNE
CBOWCTB CTOPOH, YIJIOB, AWAroHaneil. M3zoopascenue ceomempuueckux (ueyp Ha HeIuHo8aHHOU
bymaze ¢ UCNONBL30GAHUEM YUPKYIA, AUHEUKU, YeolbHuka, mpaucnopmupa. IloctpoeHus Ha
KJIeT4yaTou Oymare.

[lepumerp wmHoroyronpHuka. Ilonstue miomanu QUIYpsl; €IUHUIBI HU3MEPEHUs
wiomaan. [TpubmmxénHoe u3MepeHne IUIomaan (GUryp, B TOM YMCIIE Ha KBaJApPAaTHOW CETKE.
Tpubnusicénnoe uzmepenue OnNUHbL OKPYIHCHOCMU, RIOUAOU KPYed.

Cummempus: yenmpanvHas, ocesas U 3epkaabHas cummempuu. Ilocmpoenue
CUMMEmMPUYHBIX Puyp.

Haensonvie npeocmasnenus o npocmpancmeeHHbIX @ueypax: napaiieienuneo, Kyo,
npusMa, RUPaAmMuod, KOHyc, YUIUHOp, wap u cgepa. Hzobpasxicenue npocmpaHcmeeHubix Queyp.
Ilpumepvr  pazeépmox  MHO202cpaHHuK08, yuauwopa u kouyca. Cozdanue mooenet
NPOCMPAHCMBEHHBIX hucyp (u3z bymazu, npo8oaOKU, NAACMUIUHA U OD.).

Ilonamue o06véma; eounuyvl uzmepenusi o06véma. OObéM  NPAMOY201bHO2O
napannenenuneoa, Kyoa.

KOHTpONbHO-U3MepUuTenbHblie maTepuanbl

MpoBeaeHMe OLEHKU AOCTUMKEHUI NNAHMPYEMBbIX PE3Y/bTaTOB OCBOEHMA y4ebHOro npeameta
nposogutca B ¢GoOpMe TeKywero W pybexHOro KOHTPOAsS B BUAE: KOHTPOJIbHble pPaboThl,
camocTonTesibHble PaboTbl, 3a4eTbl, MaTeMaTUUYECKME AMKTAHTbI, NPAKTUYECKUe PaboTbl, MUCbMEHHbIN
OTBET NO MHANBUAYA/IbHbIM KapTOUYKaM-3a4aHMAM, TECTUPOBAHME.

Onsa obyvatowmxca ¢ 3MP BO3MOXKHO M3MeHeHMe GOPMYIMPOBKM 3a4aHMIA Ha «MOLUAroBylO»,
aflanTaumio  npegsiaraemoro obyyatolemycs TecTOBOro  (KOHTPOJ/IbHO-OLLEHOYHOro) maTepuana:
NCNO/Ib30BaHME YCTHbIX U MUCbMEHHbIX MHCTPYKLUNA, YNPOLLEHME OJNHHBIX CAOMHbIX GOPMYINPOBOK
WHCTPYKLMI, peLleHne ¢ onopoi Ha afropmutm, obpaseL,, MCNosib30BaHME CNPaBOYHOM MHOPMALUUMK.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPEMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMU S

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBALMS K OOYYEHHIO MaTreMaThke ¢ LeJICHANPaBICHHONW I03HABaTEILHON
JIeSTEIbHOCTH;

TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAaKTUYECKYI0 JesSTEeIbHOCTS,
TPEOYIOIYI0 MATEMATHIECKUX 3HAHUH, B TOM YKCJIe YMEHHE YIUTHCS Y APYTHX JIFOICH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHTYallMi0, OBITh TOTOBBIM JICHCTBOBAThH B
OTCYTCTBHE rapaHTUH yCIIeXa;

ciocobHocTh oOywaromuxcss ¢ 3[IP k oco3HaHuio CBOMX A€DUIIMTOB U TPOSIBICHUE
CTPEMJICHUS K UX IIPEOJI0TICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHUE CTABUTh JIOCTH)KUMBIE LIEJIH;

YMEHHE pa3iu4yaTh yd4eOHBIE CHUTyallud, B KOTOPBIX MOXXHO JEHCTBOBATh
CaMOCTOSTENIFHO, U CHTYalluH, TJIe CIeyeT BOCIOJIb30BaThCs CHPABOYHON MH(OpManmer wiu
JPYTHUMHU BCTIOMOTATEIbHBIMU CPEICTBAMH;



CIOCOOHOCTh TEPEHOCUTH IIOJIyYE€HHBIE B XOA€ OOyueHHs 3HAHHS B AaKTYaJbHYIO
cuTyaruio (Ipyu pelieHnH KUTESHCKHUX 3a/1a4, TPEOYIOIIMX MaTeMaTHIYeCKUX 3HAHUH );

CIOCOOHOCTh ~ OPHUEHTUpPOBATbC B TPeOOBaHMSAX W NpaBWIaxX  IPOBEICHUS
IPOMEKYTOYHOW U HTOTOBOM aTTECTAINH;

OBJIaJICHHE OCHOBaMH (DMHAHCOBOW IPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

Osnaodenue ynugepcaipHblMu y4eOHbIMU HOZHAGAM EIbHBIMU OCUICIBUAMU:

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M B XOJE YCBOCHHUS MAaTEMaTHYE€CKOTO
MaTepuana;

BBISIBJIATH Ie(DUIIAT JAHHBIX, HEOOXOAMMBIX JIJISl PEIICHHSI IIOCTABICHHON 3a/1a4;

C MOMOIIBIO0 YYUTEINS BHIOMPATh CIIOCOO pelIeHHs] MaTeMaTHUeCKOH 3a1auu (CpaBHUBATh
BO3MO>KHBIE BapUAHThI PEIICHUS);

MPUMEHSTh U MPEoOPa30BbIBATh 3HAKM U CHMBOJIBI B XOJ€ PEIICHHUS MaTeMaTHYeCKHX
3a/1ay;

yCTaHaBIMBATh UICKOMOE U JIaHHOE MPHU PEIICHUH MaTEMaTU4EeCKON 3a/1auH;

MOHUMATh W HMHTEPNPETHUPOBATH HWH(OOPMAIMIO PA3IUYHBIX BHJIOB U (HopM
MpEeJICTaBICHHUS,

WJUTIOCTPUPOBATH peIIaeMbIe 3a1a4i IPaPUIECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HUH(POPMALIHIO.

MOHWMATh W WCIOJB30BaTh MaTEMaTHYECKHE CPEICTBA HArIHOCTH (rpadukwy,
JUarpamMmbl, TaOJIUIIbI, CXEMBI U Ap.) IS WIUTIOCTPAllid, HHTEPIPETAlluU, apTyMEHTAIIUH.

Osnadenue yHugepcaibHoIMu YUeOHbIMU KOMMYHUKAMUGCHBIMU OCUCHEUAMU:

OpPraHHU30BBIBATH YU4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHICTBOBATh U HAXOIUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPyIIe: HAXOAUTH
oliiee pemieHre M paspeniaTh KOH(MIUKTHI HA OCHOBE COTJIACOBAHMS TO3MIUMN M yuéTa
WHTEPECOB; CIyIIaTh NapTHEPA; POPMYITUPOBAThH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHHE,;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MPU HAIMYMK PA3HBIX TOYEK 3pEHUS U
pazpemniaTh KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UILINN BCEX YUaCTHUKOB;

apryMEHTHUPOBAaTh CBOIO TO3WIMIO M KOOPAMHHPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIET0 pElIeHHs] B COBMECTHOU JesITeNbHOCTH;

BBITIOJIHATH CBOKO  YacTh  pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yjbTara W
KOOPJMHHUPOBATH CBOU JAEHCTBUA C APYTUMU WIEHAMHU KOMaH/bI;

OIICHMBATh Kaue€CTBO CBOETO BKJI/Ia B OOIIHI MPOAYKT.

Osnaoenue yHugepcaibHoIMU Y4EOHBIMU PESYTAMUBHBIMU 0CUICHEUAMU:

CTaBUThb II€NIM, BHIOMpPATh W CO3/IaBaTh AJTOPUTMBI IS pEHIeHUs y4eOHBIX
MaTeMaTHYECKUX Mpobem;

MJIAHUPOBATh M OCYIIECTBIATH JESATEIBHOCTh, HAMPABICHHYIO Ha peIIeHHE 3a1ad
HCCJIEI0BATENCKOTO XapaKTepa.

dbopmynupoBaTh W yIEpXKHBaTh  Y4eOHYIO  3amady, COCTaBIsATH IUTaH |
MOCJIEA0BATEIBHOCTD IEUCTBHIA;

OCYIIECTBIISATH KOHTPOJIb 1O 00pa3ily ¥ BHOCUTh HEOOXOAMMBIE KOPPEKTHUBHI,

KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOW MAaTEMAaTHUECKOMN IeATeIbHOCTH;

aJICKBaTHO OIIEHWBATh MPABWJIHBHOCTh WJIM ONTMOOYHOCTH BBHITIOJHEHUS YUE€OHOW 3aadH,
e€ 00OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PEIIeHUS;

CIMYaTh CHOCO0 JEHCTBHSI W €ro pPe3ylbTaT C 3aJlaHHBIM J3TaJOHOM C IIEJIBIO
oOHapyXeHHs OTKJIIOHCHUN U OTJIIMYUI OT ATAJIOHA.

MpeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU pPeIlIeHNU y4eOHOM 3a7auu;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblid pe3ynbTar
JEeSTEIbHOCTH, OMPEENATh MO3UTUBHBIE U3MEHEHUS U HAIpaBlIeHUs, TpeOyIoLue AajabHeimen
paboThI;

PEryJIUpoBaTh CIIOCOO BRIPAKEHUS SMOLIMHA.



INPEJMETHBIE PE3YJIbTATHI

Pesynbpratel  ocBoeHmst yueOHoro mpenmera «Maremaruka (BKIouas —anreopy,
FCOMETPHIO, BEPOATHOCTh W CTATUCTHKY)», paclpeaeiicHHble TI0 TrojaM OOydeHus,
bopMyIUPYIOTCS 10 MPUHIUINY TOOABICHHS HOBBIX pPE3yJdbTaTOB OT TOAa K TOdYy, YKE
HA3BaHHBIC B MPEABLIYIIMX TOJaxX IMO3MIMH, KaK IPABHJIO, JOCIOBHO HE ITOBTOPSIOTCS, HO
VUUTHIBAIOTCS (pe3ybTaThl OYEPEAHOrO ToJla [0 YMOJTYAHUIO BKIIOYAIOT PE3yJIbTaThl
MPEABIYIINX JIET).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN

MMPOI'PAMMBI KYPCA «\MATEMATUKA» (IO 'OAAM OBYYEHUSA)

OcBoenue ydyeOHOro Kypca «Maremartuka» B 5—6 KiaccaX OCHOBHOM IIKOJIBI JOJKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

5 KUIACC

Yucna u evtuucnenusn

OpueHTHpOBAaThCS B TOHATHUSAX M ONEPUPOBaTH Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMU C HaTypaIbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U ACCATUYHBIMU APOOSIMH.

CpaBHUBaTh U yNOpPsA0YMBATh HATypalbHbIEC YKCIA, CPABHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIC IPOOH, JCCATUIHBIC TPOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW (YUCIIOBOI) MPSAMON C COOTBETCTBYIOUIUM €l
YHCIIOM U M300pakaTh HaTypaibHbIC YHCIA TOYKAMU Ha KOOPJIMHATHON (YHMCIOBOM) MPSAMON.

BoinonusaTe apudmernyeckue AeUCTBUSA ¢ HATYypaJbHBIMU YKCIaMH, ¢ OOBIKHOBEHHBIMU
JIpOOSIMU B MPOCTEUIITUX CITydasiX.

BbInoHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUH.

OKpyrasaTh HaTypalibHbIE YHCIIA.

Pewienue mexcmoguoix 3aoau

Pemiate TekcToBBIE 3a71auu apU(YMETHUECKUM CIIOCOOOM U C MTOMOIIIBIO OPraHU30BaHHOIO
KOHEYHOro mnepebopa BceX BO3MOXKHBIX BapHaHTOB (IpU HEOOXOJUMOCTH C HampaBIsIOLIEH
MTOMOIIIBIO).

Pemars 3a1aun, cogepxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosHUe; II€Ha, KOJMYEeCTBO, CTOMMOCTh (IIpU HEOOXOAMMOCTH C HCIOJIb30BaHUEM
CIPaBOYHON MH(OpPMAIIUN).

Mcnonb30BaTh KpaTKKUe 3alMCH, CXEMBI, TaOIUIbI, 0003HAYEHNUs TIPU PEIICHUH 3a/1a4.

[Tonp30BaTbcs OCHOBHBIMHU €IMHHUIIAMU U3MEPEHUS: 1I€HBI, MAacChl; paCCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPaXKaTh OJJHU €IMHUIIbI BEIMYMHBI yepe3 Apyrue (Ipu HeoOXO0IUMOCTH C OMOPOi Ha
CIIPaBOYHYI0 HH(POPMAIIHIO).

W3BnekaTh MHPOpPMALMIO, MPEACTABICHHYIO B TaONMIle, Ha CTOJOYATOW Iuarpamme,
MHTEPIIPETUPOBATH MPEACTaBIECHHbIE JAHHbIE, HCIIOJIb30BATh JaHHbIE TIPU PELICHUH 33/1a4.

Hacnaonan ceomempusn

[Tonb30BaTbcs TreOMETPUUYECKMMH MOHATHUSMHU: TOYKA, NpsMas, OTPE30K, JIyd, Yroil,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTe mpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIOMMX (HOPMY H3yUEHHBIX
reoMeTpudecKux Quryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, TPH HEOOXOJIMMOCTH MO BU3YyalIbHOU OIMOpE, CBA3AHHYIO
C yriaMu: BEpUIMHA, CTOPOHA; C MHOTOYIOJbHUKAMU: YroJjl, BEpPIIMHA, CTOPOHA, JUAaroHalb; C
OKPYKHOCTBIO: PaJINyC, TUaMeTp, HEHTP.

N300pakaTh HM3y4eHHBIE TIeOMETpUYECKHe (UTYphl Ha HEJIMHOBAHHOW M KIIETYATON
Oymare ¢ TOMOIIBIO IIUPKYJIS U TMHEHKH (ITOCJIE COBMECTHOT'O aHAJN3a).

HaxoauTs AMMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHMEM C IOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYrOJIbHHMKA, KBaapaTa Ui MX
MOCTPOCHUS, BBIUMCIICHUS IJIOIAAN U IEPUMETPa.



BbIuuciiaTh nepuMeTp | IIIoIIaap KBaapata, MpsiIMOYroibHUKA, (PUTYP, COCTABICHHBIX W3
MPSIMOYTOJILHMKOB, B TOM uncie GUTyp, H300paKEHHBIX HA KJIeT4aToi Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPHUECKUMHU E€IWHUIIAMUA W3MEPEHHS JJIMHBI, TUIOMIAJIN;
BbIpXKaTh OJIHM C€IMHUIBI BEIUYMHBI uYepe3 JApyrue (Mpu HEOOXOTUMOCTH C OIOpOH Ha
CIIPAaBOYHYIO WH(DOPMAIIHIO).

PacniosnaBate mapaienenurnesn, Ky0, UCIONIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpO
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHHUs MapajuleNenumnesa, Kyoa.

Berauciare 00bEM KyOa, mapajuienenunena mo 3aJaHHbBIM H3MEPEHHUsIM (C OMOpoi Ha
ITOPUTM y4eOHBIX JIEHCTBHIA), TOJIb30BATHCSA SAMHUIIAMH U3MEPEHUs 00bEMa.

Pemrate HeclIOXHBIC 3314l HA U3MEPEHUE T€OMETPHUECKUX BEIUYMH B MPAKTUYCCKHUX
cUTyanusx (Ipu HE0OXOIUMOCTH C BU3YaJIbHON OIOPOiA).

6 KUIIACC

Yucna u evtuucnenus

OpueHTHpOBAaTECS B TMOHATHUSAX M ONEPUPOBaTH Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMM BHJIAMHM YHUCETI M CIOCOOAMHU MX 3alUCH, NEPEXOAUTh (ECIU 3TO
BO3MOYKHO) OT OIHOM (DOPMBI 3aITMCH YHCIIa K IPYTOi.

CpaBHMBaTh M YHOPSIOYMBATh LIEJIblE YUCIA, OOBIKHOBEHHBIE U JECATUYHBIE Ipoowu,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

Beimonuate apudmernyeckue JeHCTBUA C HATypalbHBIMM U LEJIBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U AECATUIHBIMU APOOSMH, OJIOKHUTEIHHBIMHI U OTPULIATEILHBIMU YUCIIAMH.

Bbuucnate 3HaueHWs YMCIOBBIX BBIPAXKEHWUH, BBINOJHATh TNPUKUIKY U  OLEHKY
pe3ysbTarta BBIYUCICHUMN; BBINOJHATH IPEOOpPa3OBaHUs YMCIOBBIX BBIPAKEHUH HA OCHOBE
CBOMCTB apu(h)METHUCCKUX JICHCTBHM.

CoOoTHOCUTH TOYKY Ha KOOpPJMHATHOM NPSIMON C COOTBETCTBYIOLIUM €l YUCIOM U
n300pakaTh yrcia TOYKaMU Ha KOOPAMHATHOM NMPsIMOM, HAXOAUTh MOJYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NMPSMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOPIAUHATAMH 3TOM TOUKH.

OKpyrasaTh 1eable Yuciaa U JAecITHUHbIEe Apolu (1o oOpasily), HaXOAUTh MPHOIMKEHHS
Yucel.

Yucnoevie u OyK6eHHblE BLIPANCEHUS

OpueHTHpOBaTbCd B MOHATHSAX M ONEPUPOBaThH Ha 0a30BOM YypOBHE TEpPMHHAMH,
CBSI3aHHBIMH C 3aMMCHIO CTETIEHU YHCIIa, HAXOJIUTh KBaJIpaT U KyO YucIia, BHIYUCIATH 3HAUEHUS
MPOCTEHIINX YHCIOBBIX BHIPAKEHUH, COAEPIKALUX CTEIIEHU.

ITonp30BaTbes MpHU3HAKAMU JIEIUMOCTH (TMIPU HEOOXOJUMOCTH C OHNOPON Ha alrOPUTM
IpaBuJIa), pacKkia/lbIBaTh HATYpaJbHbIE YKCIIA HA MPOCTHIE MHOKHUTEIH.

Tonvzo06amuvcsa macuimabom, COCTaBIATh MPOMOPIIMU M OTHOLIECHUS.

Wcnonb3oBath OykBel JUIsi OOO3HAUY€HUs YHCEN NPHU 3allcH MaTeMaTHYeCKHX
BBIDQKEHUH, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISII HEOO0XOIUMBbIE
MOJICTAHOBKH U MpeoOpa3oBaHus (C OMOPOH Ha alNTOPUTM YUYE€OHBIX IeHCTBUN).

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3adau

Pemrate MHOTOIIAroBble TEKCTOBBIE 3a/1a4 apU(PMETHUUECKUM CIIOCOOOM C OMOpoil Ha
BOITPOCHBIN IIJIaH.

Pemarp npocreillive 3amau, CBA3aHHBIE C OTHOILIEHUEM, IPONOPLHUOHAIBHOCTBIO
BEJIMYMH, IPOILEHTAMM; PEIIaTh TPU OCHOBHBIE 33/1a4l HA JPOOU U MPOLEHTHI.

Pemarp 3amaum, cojepralipe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTD,
BpEMs, PAcCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTH; MPOU3BOJUTENIHOCTh, BpeMs, 00bEMa
paboThl, UCHONB3ysd apu(METHUECKUEe NEHCTBUSA, OLEHKY, MNPHUKUAKY; TOJIb30BATHCS
€IMHULIAMU U3MEPEHUS] COOTBETCTBYIOIINX BEIMYHUH.

CoctaBisaTh OyKBEHHBIEC BBIPAKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAIU3a.

N3Bnekary mHOpMaIMIo, TPEICTABICHHYI0 B TaOMWIlax, HAa JIMHEWHOW, CTOJI0YATOM
WIM KPYroBOM Juarpammax, HMHTEpIPETUPOBATH IPEACTABICHHBIE JaHHBIE; MCIIOIb30BATh
JAHHBIE ITPU PELIEHNUN 3a/1a4.



[IpencraBiasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, THHEHHONU U CTOI0YATON JUArpaMM.

Haznaonan ceomempus

[TpuBoauTH TpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpPA, UMEIOIUX (HOpMy H3YUEHHBIX
FEOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DPUTYp, MPUMEPHI PaBHBIX U CHUMMETPUYHBIX
buryp.

N300paxaTh ¢ MOMOIIBIO LUPKYJS, JIUHEHKH, TPAHCIOPTHpA HA HEIMHOBAHHON U
KJIeTyaToil Oymare H3y4YeHHbIEe IUIOCKHE TeOMEeTpUYecKne QUrypsl u KOH(HUTypaiuu,
CUMMETpUYHbIE QUTYPBHIL.

Wwmetsb npencTaBieHHe 0 TEOMETPUYECKUX MOHATHUSAX: PABEHCTBO (PUTYp, CHMMETPHS, OCh
CUMMETPHUH, UEHTP CUMMETPHUH.

HaxoauTh BeJIWYMHBI YIJIOB HW3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3alaHHOM  BEJIMYMHBI, II0Jb30BATHCS IMPH pEUIEHUM 3a4ad TpagyCHOW MEpOH  yIJOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSAMOU, Pa3BEPHYTHIA U TYIIOW YIJIBL.

BpluucnaTe 1nuHY JIOMaHOHM, NMEPUMETP MHOIOYTOJbHUKA, IOJIb30BAaThCSA €IMHHUIIAMHU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJIHU €AMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApyTHe.

Haxonutb, ucnosb3ys 4epTéxHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JABYMsI TOUKaMH,
OT TOYKH JI0 NIPSMOM, JJIMHY IIyTH HAa KBAJAPATHOM CETKE.

Boruncnsate mnomanb ¢GUryp, COCTaBICHHBIX M3 MPSMOYTOJIbHUKOB, HCIOIB30BaTh
pa3OmeHne Ha MPSIMOYrOJbHHWKH, Ha paBHbIE (DUTYPHI, AOCTpaMBaHHE IO NPSIMOYTOJBHUKA;
MOJIb30BAaTbCA OCHOBHBIMM €IMHULIAMHM HW3MEPEHMsS IUIOLIA[M; BbIpaXaTb OJHU €IUHHIIbI
U3MEpEHMs IUIOIIAau dYepe3 Jpyrue (Ipu HEOoOXOAUMOCTH C OMNOpPOH Ha CIPaBOYHYIO
nHpopMaIu).

Pacnio3naBaTh Ha MOJENSIX M M300paKEHUSAX MUPAMUY, KOHYC, LIUIMH/P, UCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIETYATON OymMare mpsMOYTOJIbHBIA MapajuieIeIUIIe]T.

Boraucnare 00bEM MpsIMOYTOJBHOTO Napajienenunena, Kyoa, mojib30BaTbcss OCHOBHBIMU
eAMHUIIAMU U3MEPEeHUs 00bEMa; BbIpaXkaTh OJITHU €IUHUIBI U3MEPEHUs 00bEMa uepe3 apyrue (c
OTIOPOii Ha CTIPaBOYHYIO MH(POPMALHUIO).

Pemarp HecnoxHBIE 337a4l Ha HAX0XK/IEHUE T€OMETPUUYECKUX BEIMUYUH B MMPAKTUYECKUX
CUTYaLUAX (pu HE00X0IMMOCTH c BU3YaJIbHOI OTIOpOiA).



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IMJIAHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOAMMBIX Ha OCBOCHHUC Ka)I(ILOﬁ TCMBI yqe6Hor0 Kypca

«MatemaTuka» aJanTHPOBAHHON OCHOBHOW 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsI 00YUaAIOMIUXCS C 3aJePKKON

NICUXUYECKOTO Pa3BUTHSI, B IIEJIOM COBIIAJIAIOT C COOTBETCTBYIOLINM pa3esioM pabodel mporpaMMbl yueOHOTO Kypca «MaTtemaTuka

00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUsL.

5 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (ucpp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Harypanbnsle uncna. [leficTBus c 43 1 0 Bu6mmoteka [IOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnannas reomerpust. Jluaun Ha 12 0 5 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
3 OOkIKHOBCHHBIC ApOGH 48 1 0 https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
4 Harnsnnas reomerpusi. MHOrOyroJibHUKH 10 0 1 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
> JlecaTuriHbIe Apodu 38 1 0 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsl B 9 0 1 bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
! Hostopenne n 0bodumerHe 10 1 0 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 4
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypaibubie wncia 30 ! 0 https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 0 0 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpusi. Cummerpust 6 0 1 https://m.edsoo.ru/7f414736
bubnuoreka [IOK
> Boipacenus ¢ Oysamu 6 0 0 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHble U OTPULIATENIbHBIE YHCIIA 40 1 0 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 IpesicTaBNeHne IaHHbIX 6 0 ! https://m.edsoo0.ru/7f414736
9 Harnsnnas reometpusi. urypsl B 9 1 1 bu6nunorexa LIOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 1 0 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 5
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5 kiacc (He meHee 170 u)

Ha3Banue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HatypaJjbHble Hecsatuunas cucrema cuucieHus. Psan HarypanbHbIx yucend.|Uwurarhb, 3anucbiBaTh, CPABHUBATH HATYpaJbHBIC YHUCIA;
yucaa. deiictBust ¢ | Harypansnsiii psn. Yucno 0. HatypanpHble 4mcna Ha KOOp-|y4acTBOBATb B O00CY:KI€HHH CIOCO00B YIIOPSIOYMBAHUSA
HATYPaJbHBIMH IuHATHOM mpsiMoi. CpaBHEHHME, OKpPYTJICHHE HaTypallbHBIX |4HCEI.
YncIAMU YHCell. H300paxkaTh KOOPIMHATHYIO MpsIMYyI0, OTMedYaTh 4Kcla

(43 9)

Apudpmernueckue JEHCTBUS C HATypaJbHBIMU YHUCJIAMHU.
CBolicTBa HyNsl IpPU CJIOXKEHUM U -yMHOXKEHHUH, CBOICTBa
eAVHMLIBI  Ipu  yMHOXeHuHu.  llepemecturenbHoe — u
COUEeTaTEeIbHOE  CBOMCTBA  CJIOKEHUS M YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMEO YMHONCEHUS.

TOYKaMU Ha KOOPJMHATHOW INpPsIMOH, HAXOAMTb KOOPAMHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psija, yucen 0 u 1 mpu
CJIO)KCHUH 1 YMHOXKCHHH.

Hcnoab30BaTh NPaBHIIO OKPYIIICHUS HATYPAIbHBIX YHCEN IPU
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Jlenumenu u Kpammuele 4YHUCIIA, PA3JIOKEHUE YHCIA HA
MHOxuUTenn. Jlenenue ¢ ocratkom. IIpocTeie M cocraBHBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypajIbHBIM [10KA3aTEIEM.

YucnoBble BRIpaXKEHUS; MOPSIOK JICHCTBHIMA.

Pemienne TeKCTOBBIX 3a/1a4 HA BCe apupMETUUYECKHE JeHCTBUS,
Ha JABUKEHUE U MOKYIIKU.

HE00XOIMMOCTH C OIOPOM Ha aJIrOPUTM MpaBHIIa.

BeinonHaTs apudmerndyeckue NEHCTBHSA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCIATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHUM CO
cKkoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIECHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelb),
BBIYMCJSITh 3HAYEHUs] CTENEeHeH Ipu HEoOXOAUMOCTH C
BHU3YaJIbHOW OMOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUM YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHU.

Hcnonp30BaTh IpU  BBIYMCICHUAX MEPEeMECTHTENbHOE M
coyeTarejbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKEHHs,
pacnpedenumenvroe C60OUCME0 YMHOMCeHUA; HOPMYITUPOBATH
U TNPUMEHSATh IpaBWia NpeoOpa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM I HA OCHOBE CBOICTB apu(MeTHYECKUX JAeCTBUI
NP He0OXOAMMOCTH C HANIPaBJISONIeil TOMOIIbIO.
®opMyJIMpOBaTh oONpeaeJeHUusl JEIUTeNss M KpaTHOro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3BIBATH JICJIUTEIN U KPAaTHBIC
YlCila; PACHO3HABATh IPOCTHIE M  COCTaBHBIE YHCIIA;
(¢opMyIMpOBATH U MPUMEHATH MPU3HAKH JISIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATH
AJITOPUTM PA3JIOKEHUS YHCIAa Ha MPOCTble MHOXHUTEIH;
HAXOAMTh OCTATKH OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTYpaJIbHBIX YUCIIaX, IPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HATYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemats TexcTOBBIE 3amaud apUPMETHUECKUM CIIOCOOOM,
HCI0JIL30BATh 3aBHCHUMOCTH MEX]y BEJIMUYMHAMHU (CKOPOCTH,
BpEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb U JIp.) NpU
HEO0OXOJUMOCTH C UCIIOJIb30BAHUEM CIIPAaBOYHOM MHGpOpMaIUK:
aHAJIM3HPOBATH TEKCT 3a7a4u, epegopMyIUpOBaTh YCIOBUE,
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U3BJIEKATh  HEOOXOJMMbIE  JaHHbBIE,  YCTAHABJIUBATH
3aBUCUMOCTH MCKAY BCIWYMHAMHU IIPpU HCO6XOI[I/IMOCTI/I C
HaIIpaBJIAOIIEH TOMOILBIO.

MopenupoBaTh XOJ PELICHUS 33aJlaud C MOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIUIIBI.
IMpuBoaurs, pa3dupaTh
pelIeHni TeKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OUeHUBATh IOJYYEHHBIH pe3ylbTarT,
OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pewame 3a0auu ¢ nomowipio nepebdopa ecex 603MONHCHBIX
6apUAHM0G.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

pa3jIM4YHBIE PCUICHHUA, 3alluCH

Harnsanas
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimas, oTpe30K, Jyd. Jlomanass. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE  EIMHULBl HM3MEPEHUS  JJIMHBI.
OKpyXHOCTb U KPYT.

[Tpaktuyeckas pabota «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmon,
H3mepeHue yrios.

OCTpBIM, TYyNOW W PA3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabota «IlocTpoeHne yriaoy.

Pacno3naBarp Ha uyeprexax, pHUCYHKaX, ONHMCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOJUMOCTH IO
BU3YyaJbHOW OIOpE): TOYKY, MHPSIMYIO, OTPE30K, Jyd4, YroJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBatb, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEWHBIE pa3MeEPBL.

Hcnonb3oBaTh TUHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI JUIs
MIOCTPOEHUS U U3MEPEHUS: M3MEPSATH JUINHY OTpEe3Ka, BEIUUUHY
yria; CTPOMTb OTPE30K 3aJaHHON JJIMHBI, YTOJ, 3aJaHHOMN
BEJIMYMHBL;, OTKJIAABIBATh LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKpPYXKHOCTb 33/IaHHOTO pajinyca.

N3o0paxary KoHUrypanmuum TreoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, MX 4YacTed Ha HEJIWHOBAaHHOW U
KJieT4aToil Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIaTh
CIoco0bl, AJrOPUTMBI IOCTPOEHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBarb U H300paxkaTh Ha HEJTMHOBAHHOM U KJIETYATOM
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Oymare mpsMOH,

CPaBHHUBATH YTJIBL
BbIuucasiTh JJTUHBI OTPE3KOB, JIOMAHBIX.

IonuMaTs M HMCHOOJAB30BATH MNPH PpelleHuH 33124
3aBHCHMOCTH MEX]y CIUHUIIAMA METPHUYECKOW CHCTEMBI Mep;
3HAKOMHUTBCH C HEMETPUYCCKIMH CHCTEMaMU Mep; BbIPAKATh
JUITMHY B Pa3IMYHBIX SAMHUIIAX U3MEPEHUS IIPH HEOOXOAUMOCTH
C OIOPOH Ha CIPABOYHYIO UH(OPMAIIHIO.

HccaenoBathb Gurypbl u KoHGUTYpaIuu, UCHOIB3Ys H(PPOBBIE

PECYPCHI.

OCTPBIM, TyHoOH, pa3BEPHYTHIA  YTJIbI;

OOLIKHOBEHHEIE
npooun
(48 v)

Hpo6s. IlpaBunbHble W HempaBuibHBIE JpoOu. OCHOBHOE
cBOICTBO Apodu. CpaBHEHHE TPOOCH.

CrnoxeHne 1 BBIYMTaHHE OOBIKHOBEHHBIX IpooOei. CMerranHas
IpoOb. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX Ipo0eii;
B3aMMHO-00paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3a/1a4, cojaepkamux ApoOu. OCHOBHbBIE
3a/1a4¥ Ha ApooOu.

[TpumeneHue OYKB [ 3aITMCH MaTEMaTHYECKUX BBIPAXKEHHUH U
MPETIOKEHU M.

MopaeaupoBath B rpaduueckoil, npeaMeTHOH ¢opme, cC
IIOMOILBIO KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBSI3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
Nnpeaarathb U 00CyKIaTh Coco0bl YIIOPAI0UMBaHUs APOOEH.
N300paxkath  OOBIKHOBEHHblE  ApoOM  TOYKaMH  Ha
KOOPJAMHATHOM  IPSAMOH; MCHOJB30BAaTh  KOOPIMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS IpOOEH.

®opMyJIMPOBaTh, 3aANIUCHIBATH C MOMOIIbI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOuM ¢ Omopoi Ha MpPaBHIIO;

HCIN0JIb30BAaTh OCHOBHOE CBOWCTBO JpoOU Il coKkpaujenus
Oopobeli u npusedenus OpodOU K HOBOMY 3HAMEHAMENO 8
npocmenux ciy4asx.

IIpeacraBasaTe nmo oO0Opa3lly CMeHIaHHYIO JApoOb B BUJE
HENIPaBUJIBHOM W  BBIACIATH LEIYH0 4acTb 4YuClIa W3
HEeMPaBUILHOMN TpOOH.

BoinoHATL apudmernyeckue aeicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX Cllydasx; MPUMEHSITh CBOlicTBa
apu(MeTH4ecKuX NeHCTBUH Ui palliOHAN3alUY BIYUCICHUH.
BbINOTHATH NPUKHMAKY M OLEHKY pe3ylbTaTa BBIYHMCICHUN;
NpearaTb U NPUMEHATh NPHEMBI IPOBEPKH BBIUNCIICHUN.

IIpoBoauTH McC/IeAOBAHUS CBOWCTB JApoOeil, omupasch Ha
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YUCJIOBBIE JKCIIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSI O JIPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEDPHI.

Pemath mpocTeiiiMe TEKCTOBBIC 3a/Jaud, COJEpKallnue
JIpOOHBIC NAHHBIC, U 3a7a4d HA HAXONCOEHUe YACU Yelo20 U
Yenoeo no e2o 4acmu, 8blAGIANb UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh XOJ PEIICHUS 3aa4d C MOMOIIBIO0 PUCYHKA,
CXEMBI, TaOIUIIBL.

IlpuBoauTH, pa3dupaThb, OLEHMBATHb PA3JIMYHBIC PEIICHUS,
3aMMCH PEIICHHH TEKCTOBBIX 3a7a4 MPHU HEOOXOJIUMOCTH C
HaITPaBJISIOICH TOMOIIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM YHCJIC C IIOMOIIBIO

OCYIECTBJISATh  CAMOKOHTPONb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCS C HCTOPHEli Pa3BUTHS apH(PMETHUKH.

Harasianas MHOrOyrofnbHUKH.  UeTHIPEXYrOJBHUK,  IPAMOYIOJIBHMK, | PacmosHaBaTh, H300paxaTh C I[OMOIIBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIUPOBAaTh U3 OyMmaru

MHOrOYrOMBHUKH | TpovrompamK., MHOTOYTOJIbHHKH.

(10 4 TIOMa/b U TEPUMETp MPSIMOYTOTBHHKA H MHOTOYTOBHUKOB, | LIPHBOMUTE NPUMEPLI 00HEKTOB PEAbHOTO MUPA, MMEIOMIHX
COCTABEHHBIX U3 NPAMOYTOJBHUKOB, €IMHMIb u3Mepeys| POPMY — MHOTOYTOJIBHHKA, MpAMOYro/ibHIKa,  KBalpara,
nomaH. TlepHMeTp MHOTOYTOTHHIKA. TPEYTrOJbHUKA, ONIEHHBATH MX JIMHEHHBIE PA3MEPBI.

BbIuMCIATBL: NEpUMETP TPEYrojbHHKA, IPSAMOYrOJIbHHKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEOOXOIMMOCTH C OTOPOl Ha aJTOPUTM YUE€OHBIX JEHCTBUI).
HN3o00paxars OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE nu
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjieryaToil Oymare KBajgpaT M MPSIMOYTOJIBHHK C
3alaHHBIMHU JTIMHAMU CTOPOH.

HccaenoBarb cBOiCTBAa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
HKCIEpUMEHTa, HaOJIIOACHUS, H3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOWCTBA KBaJpaTa U IPSIMOYIOJIbHHUKA.
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Pacno3HaBaTh WHCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS O
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPBI.
HccaenoBath 3aBUCHUMOCTD TUIOIIAINA KBaJpaTa OT JJIMHbBI €10
CTOPOHBI.

Hcnonb30BaTh CBOWCTBA KBAJIpaTHOM CETKU JJIsi MOCTPOCHUS
buryp; pa3duBaTrh,  NPSAMOYrOJIbHUK  HA  KBaJpaThl,
TPEYTOJIbHUKH; COCTABJSATH (UTYphl W3 KBaApaTOB U
MPSIMOYTOJIBHUKOB M HAXOIUTh UX IIOIIA b, pa30MBaTh (DUTYPHI
Ha MPSMOYTOJIBHUKU U KBAAPATHl U HAXOJUTh UX TUIOMIAAb (TpU
HEOOXOAMMOCTH C HAIIPaBJISAIOIICH ITOMOIIIBIO).

BeipaxkaTh BenMUYMHY IUIOIIAAM B PA3IMYHBIX E€AMHULIAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI Mep, HCH0JIb30BATh
3aBMCHUMOCTH MEX]y METPUYECKUMH E€AMHULAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOPOM Ha CIPaBOYHYIO
nHpopMaIuo.

3HAKOMHUTBLCSI € MPUMePaMH MPUMEHEHHs TUIOUIAAN U
nepuMeTpa B MPAKTUYECKUX cHUTyauusx. Pemars 3agadu u3
peasibHOM JKU3HHU, PU HEOOXOAMMOCTH C ONOPOM Ha alrOpUTM
npaBuja, 00CyKIaTh pa3H4YHbIe CIIOCO0bI PEIICHUS 33/1a4.

JlecaTHaHbIC
npooun
(38 u)

Hecaruunas 3anuch ApoOeil. CpaBHEHHE IECATUYHBIX Apo0eit.

JevicTBusl C IECATUUHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobeil.

Pemmenne TeKCTOBBIX 3ajaay, coaepkammx Apoou. OCHOBHBIE
3a/1auu Ha ApOOH.

IIpencraBasATh JIeCATUUHYIO JpoOb B BUJE OOBIKHOBEHHOW,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHYHBIE JpOOH,
npepjaratb M 00CyKAaThb CHOCOOBI  YNOPSAOYMBAHUSA
JECSTUYHBIX APOOEH.

N300paxkarh necaTHYHBIC JPOOM TOYKAMHU HAa KOOPAWHATHOMN
IPSAMOM.

BbIAIBIAATH CXOACTBA M PAa3JIMYUsl MPABUIT apUPMETHUECKUX
JENCTBUI ¢ HATYpaJbHBIMH YUCIIAMU U IECATUYHBIMU APOOSIMH,
MI0CJIE COBMECTHOT'O aHaJIN3a.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHYHBIMHU
IpoOsMHU; BBINOJIHATH NPHKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHHI.

IlpuMeHsTh cBoiicTBa apuPMETHUCCKUX JCUCTBUH IS
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paroHaIN3aui BIYUCICHUH.

Ilpumenames npasuno OKpyzieHus Oecsimuduvlx Opobeti, IpU
HEO0OXOIUMOCTH C BU3YAJIBHOH OIMOPOH.

IIpoBoauTh HCCIEI0BAHMST CBOWCTB JECATUYHBIX JpOOCH,
ONMMpasCh Ha YHUCIOBbIE OKCIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTL NPUMEPbl W  KOHTPIPHUMEPHI, CTPOMUThH
BBICKa3bIBAHMS 1 OTPUILIAHUS BHICKA3bIBAHUM.

Pemats mpocrteiilie TEKCTOBBIE 3aJayd, COJAEpIKAIUe
JpOOHBIE TaHHBIE, U HA HAXO0XCOEHUE YACTU Yen020 U Yeno20 no
€20 yacmu;, BbISIBJIATH UX CXOJACTBA U Pa3JIMyus.
MoaeanpoBaTh X0 PEIICHUS 33Ja4d C MOMOIIBIO PUCYHKA,
cxembl, Tabnuipl. Pa30upars pasnuyHble pelieHHs], 3alucu
pelIeHn TEKCTOBBIX 3a/1a4.

OnepupoBaTh JAPOOHBIMU YHCIIAMU B PEAIBHBIX KU3HECHHBIX
CUTYaITUsX.

C nomMombI0 Meaarora OUEHUBATH TOJTYYCHHBIM Pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
9w

MHnoezoepannuku. H306pasicenue mmozoecpannuxos. Mooenu
NPOCMPAHCMBEHHbIX Mell.

IpsmoyzonvHoviii napannenenuneo, kyo. Paszeépmku kyoa u
napanneienuneoa.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

Pacno3zHaBath Ha 4epTeikax, PHUCYHKaX, B OKPYKaoleMm
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONHUCBIBATb, MCHOJb3YSl TEPMHHOJIOTHIO, OLECHHBATh
JIMHEWHBIE pa3MEPBI.

IIpuBoauTH NMpUMeEPbI 0OHEKTOB PEATBHOTO MHUPA, UMEIOIINX
¢dbopMy MHOrOrpaHHUKa, NPSIMOYTOJIBHOTO Napajiesenunesa,
KyoOa.

MN306paxkath Ky0 Ha KiIeTUaTOM Oymare.

HccaenoBarb cBOlicTBa KyOa, MIPSIMOYTOJIBHOTO
napajuiefienunea, MHOTOIPaHHUKOB, MCIOJB3YS MOJAENU IpHU
HEOOXOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.
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PacnosnaBath  pa3BEPTKM KyO0a UM MapajuieNenuinena.
MopaeaupoBath Ky0 ¥ napaienenurnes u3 Oymaru u mpodnx
MaTepuasoB, o 0opasiy.

Haxonuth u3MepeHus, BBIYHCIAATH IUIOLIAJb [MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJUIeNIeuIIe/ia C OMOPOor Ha
ATOPUTM Y4EOHBIX JCUCTBHI, HCCIeI0BATh 3aBHCHMOCTb
00Béma Ky0a oT JJIMHEI ero pedpa.

Ha6ogats ¥ NpPOBOAUTH AHAJOTMH MEXIYy MOHATUSMU
IUIOIIAAN U 00bEMa, IEpUMETPA U IIJIOIIAN TOBEPXHOCTH.
Pacno3HaBaTh HCTMHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OIPAaHHUKAX, NPUBOAMTH NPHUMeEPbl U KOHTPIPUMEPHL.
Pemars 3a1a4u U3 peaabHON KU3HU.

I[loBTOpEeHnE
1 000011IeHHe
(10 u

[ToBTOpEHNE OCHOBHBIX MOHITUH W METOJOB Kypca 5 Kiacca,
000011IeHE 3HAHUH.

BeryucasaThs 3Ha4CHUS BEIPAKEHHN, COJIEp KAIINX HATYpaJIbHbIE
quciia, OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, BBHIIOJIHATH
npeoOpa3oBaHus Yuced IPU HEOOXOJUMOCTH C HalpaBJIIOLICH
MTOMOILBO.

BbiOupars  cnmocod  cpaBHEHHsS ~— YHMCeNl,  BBIYUCIICHUH,
NPpUMEHATh CBOMCTBA apu(pMeTHUEeCKUX JeHcTBUH A
palMoHaNIU3alUY BBIYUCICHU.

OcyuiecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiare mnpocreiilime 3aJa4d U3 peajbHOM  JKU3HH,
NPUMEHATh MaTeMAaTH4YeCKUe 3HAHUA Ul PELICHUS 3a1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiate mnpocreiimme 3axauu
CPABHHUBATL  CHOCOOBI  pEIICHHUS
PanMoOHAJIBLHBIH CIIOCO0.

cnocodamu,
BbIOMPATH

Pa3HbIMU
3aJ]a4H,

6 kaacc (He menee 170 u)
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Ha3zBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHOE coiep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

4acoB)
Hatypasibhble ApudmeTrnueckue AeMCTBHS ¢ MHOTO3HAUYHBIMU HATYpaJIbHBIMY | BRINOJIHATL apudMeTHYecKHe TeHCTBHSI C MHOTO3HAYHBIMU
yucaa yuciaMu. YMCIOBBbIE  BBIPDAKEHUS, TMOPSIOK  JICHCTBUH,|HATYpaJbHBIMH YHCIAMH, HAXOAMTh 3HAYEHUS] YHUCIIOBBIX
(30 4) UCTIOJNIb30BaHue CKOOOK. OKpyTIieHNE HATypaTbHBIX YUCEIL. BBIpAXXEHHH cOo cKoOKaMu 1 6€3 CKOOOK; BHIYUC/ISATH 3HAYEHUSI

Jenutenu u KpaTHBIE YKCTA; HAUOOIbWULL 0OWULL Oenumend U

HAaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue 4mcna Ha IIPpOCTBIC MHOXHUTCIIH. I[CJ'II/IMOCTL

CyMMBI U Npou3BeeHus. [lenenne ¢ ocTaTkoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIP)KEHUI, CollepkKaIUX CTETIEHU.

BbINOIHATL NPUKHAKY W ONEHKY 3HAYEHUH YMCIOBBIX
BbIPQ)KEHUI, IPUMEHATh NPUEMBI IPOBEPKH pe3yibTaTa.
Hcnonp30BaTh MpH BBIYUCICHUSAX IepeMecTHTe]bHOe U
coueraTejjbHOe CBONMCTBA CJIOXKEHUS] M YMHOMKEHUs,
pacnpedenumenvbHoe CE0UCHEO YMHONCEHUA OMHOCUMENIbHO
Cl10JceHus, CBOCTBA apu(pMeTHYECKHX JIeii CTBHI.
HccnenoBarb  4yUCIIOBBIE ~ 3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIJIOBBIE DKCIIEPUMEHTHI.

®opMyJIMpoBaTh ONpeAeeHUs JIEIUTENss U KpPaTHOro,
HauOOJBIIEro OOLIero JenuTeNss M HauMEHbLIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOIO YHCEN; HCMOJIb30BaTh ATH
MOHATHS NPH peIIeHNH 3a1a4 (IpH HEOOXOJUMOCTH € ONOPON Ha
QJITOPUTM TNpaBUIA).

IIpyuMeHsATh AJrOPUTMBI BBIYMCICHHUS HauOOJBIIEro 0OIIero
JeNUTENs] W HaWMEHBIIEro OOIIero KpaTHOrO [JBYX WYHCEIl,
AJITOPUTM Pa3JIOKEHUS YHCIIa Ha MIPOCThIE MHOKUTEIH.
HccaenoBarb cBoOiCTBa JEIMMOCTH CYMMBI M IMPOU3BEICHUS
YHUCeN ¢ ONOPOM Ha BOIPOCHBIH IUIAH.

IIpuBoauTh, mNpHMeEpPbI 4YMCEN C 3aJaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPXKJIEHHUS O CBOICTBaxX
qlcell, ONPOBEpPraTb HEBEPHBIE YTBEPXKJIEHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCcKHe  NPeNJIOKeHH:A  C
MIOMOIIBIO CBSI30K «H», «HIIH», «ECIH. .., TO...» IO 00pas3iLy.
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Pemath TekcTOBBIE 3a/1a4M, BKIIOYAIOIIME TIOHATHS JEIUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCHOJIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIN ILJIAH.
MopenupoBarh X0 pEIICHUs 3aJa4d C IOMOLIbIO PHUCYHKA,
CXEMBI, TAOIHLIBI.

[TpuBoauTh, pa3bupaTh, OLEHUBATH Pa3JHYHbIe pelIeHUs,
3alMCH  pelleHHil TeKCTOBBIX 3aJa4 C HalpaBIsIOIIECH
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYYEHHBIH Pe3y/abTaT, HAXOAUTH
OIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanan
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuvie npsamvie. [lapannenvnvie npsmbie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUIMHA ITyTU HA KBAIPATHOM CETKE.
Ilpumepol npsimolx 6 npocmpancmee.

PacnosHaBarh Ha ueprexax, PUCYHKax Clydau B3aWMHOIO
PacIoJIOKEHUS ABYX MPSAMBIX.

M300paxkarth ¢ 1NOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKaroluecs MpsiMble, JBE
MapajuleIbHbIE IPSAMBIE, CTPOUTH IPAMYIO, NEPICHAUKYIIAPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbI MapajuIeIbHOCTH u
NEPIEHIUKYIAPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTth B MHOIOYIOJBHHKAX HEPHEHIUKYISIPHBIE U
napajuiesipHble  CTOpoHbl. H300pakaTh MHOTOYIOJBHUKH C
napajuleIbHBIMU, IEPIEHANKYIISIPHBIMA CTOPOHAMU IO 00pasIy.
HaxoauTh paccTossHUE MEXIY ABYMs TOYKaMHU, OT TOYKH [0
NpsAMOM, JUIMHY IYyTH Ha KBAJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys IU(PPOBBIE PECYPCHI.

Apodu
(32 u)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWMCTBO

cokparierue apobeit. CpaBHEHHUE U YIIOPSIOYUBAHHE IPOOEH.

I[CC}ITI/I‘-IHBIC ,Z[pO6I/I " MCTpHUYCCKad CUCTCMa MCP.

1podw,

Apudmernueckue  gecTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHNU }Ip06$IMI/I.

u

CpaBHUBATBH U YNOPSIA0YMBATH JIpoOM, BBHIOHPATH CHOCOO
CpaBHEHHs Jpobeit.

Hpe}]CTaB.ﬂﬂTb ACCATUYHBIC HpO6I/I B BHJC OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIC B BHJIE ACCATHYHBIX, HCIMOJIb30BATH
IKBHBAJEHTHbIE TPEICTABJEHHS] APOOHBIX YHUCET NpPU HX
CpPaBHEHMH, NP BBIYUCIEHUAX (TIpU HEOOXOAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIICHHMH. Macwmao,
MPOTIOPIIHSL.

[lonsitue mporeHTa. BorunciieHne mponeHTa OT BETUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 337124, COACPIKALIMX APOOH U IPOIICHTHI.
[Tpaktuyeckas padora «OTHOIIEHUE JUTMHBI OKPY>KHOCTH K €€
JUaMETPY».

HAIPAaBIISAIONIEH TOMOIIBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

BbInoHATH apudMeTHyecKue 1eicTBUS ¢ OOBIKHOBEHHBIMH U
JNECATUYHBIMH JPOOSIMHU.

Berunciaarnb 3HAYCHUS BBIPAKCHHU, COIEpKALIMNX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3zoBanusi JpoOeil, BbLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apudMETUYECKUX JACUCTBUN MJIs palMOHAIU3ALNU
BBIYMCIICHHI.

CocTaBJifITh OTHOIIECHUS U IPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYMH, JIEJUTh BEJIMYUHY B JAHHOM OTHOILLICHUH.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEM OTHOLIEHUE JJIMHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEoOXOJUMOCTU C
HAIPABIIAIONIEH TOMOIIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCMOJIB3Ys MaciTal ¢ ONOpPON Ha aarOpUTM Y4eOHBIX JeHCTBUH.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIOBOM «IIPOLIEHT». BhIpamaTh MPOLEHTH! B IPO0SX U IpoOH B
MIPOLIEHTAaX, OTHOIIEHUE IBYX BEJINYMH B MPOLICHTAX.
BbIuMcasAATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOUTh MPHUOIMKEHHS YU CENT
P HEOOXOIUMOCTH € MCII0JIb30BAaHHEM BU3YaJIbHON OIMOPBHI.
Pemare 3agayM Ha 4YacTH, IPOLIEHTHI, NPONOPLUHU, HA
HaXO’KJeHHe ApoOH (IIPOIIEHTA) OT BETMUYMHBI U BETMUUHBI IO €&
npobu (TporeHTty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuuHa oT gapyrod. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3NIMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOAMMOCTH C HaIPABJISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAOMMI] ©W  JUArpaM,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeeIISATh
HauOoJIbIlIee U HAUMEHbLIee U3 MPEACTaBICHHBIX TaHHBIX.
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Harasignas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempus. HeHmpaJlea}l CUMMemPUZL.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmase.

Pacno3HaBaTh Ha yepTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3ok,
JIOMaHyl0, TPEYrOJbHUK, HPSAMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPABIIIOLIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYXKAIOIIEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(Urypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA ANTOPUTM YUEOHBIX
IEUCTBUI.

Beipakenus
¢ OykBamMu
(6 )

[TpumeneHne OYKB JIJIsl 3aMMCH MATEMATHYECKUX BBIPAKCHUN U
NPEIUIOKEHUH.  ByKkeenuvie — 8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopMyIIBL.

Hcnoan3oBath OyKBbI i 0003HAYEHHUS YHCEI, MPU 3aMKUCH
MaTEeMATHYECKUX  YTBEPKACHHM, COCTaBJISITh  OYKBCHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 33/1a4u.

HccaenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BorunciasTs 4ncioBoe 3HaUeHHE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPOM Ha aNTOPUTM Y4YEOHBIX
JNEeUCTBHI.

3anuceIBaTh ¢opmy.ni: nepumeTpa " TUTOIIA TN
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYKHOCTH, TUIOIIAJH
KpyTa; BHINOJIHSATH BHIYMCIEHHUS 110 3TUM (HOopMyIiaM.
CocTaBiasiTb (popmMyJibl, BHIPAKAIOIINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€Ha, KOJUYECTBO,
CTOMMOCTH; TMPOHU3BOAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHSITH BBIUUCIICHHUS IO 3TUM (PopMyIiaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apH(METHUECKOTO
JEeHCTBUS.

Harasanas
reoMeTpus.
Durypsl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIBbHUKOB.
[IpssMoyronbHUK,  KBajgpaT: CBOWCTBA  CTOPOH,  VTJIOB,
JUaroHaleu.

H300paxkars Ha HEIWHOBAaHHOW U KJeT4yaroil Oymare c
HCITOJIb30BaHUEM YEPTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JJaHHBIMH CBOMCTBaMU: C
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HA MUIOCKOCTH
(14 )

W3mepenue yriaos. Busbl TpeyroibHUKOB.

[lepumerp MHOroyrojpuuka. Ilmomanb

¢buryper. DopmyIbl

nepuMeTpa W IUIOMIAAM OpsMoyrosbHuka. [Ipubmmkénnoe

U3MEepeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaov kpya».

MapajuieIbHbIMH, MEPIEHIUKYISPHBIMA, PABHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH W Jp., PaBHOOEIAPEHHBIH TPEYTOJIbHUK.
Hpennarars 1 00Cy:KI1aTh CIOCO0bI, AJTOPUTMBbI ITOCTPOCHUS.
HccaenoBarb,  UCHONB3YSd  OKCIEPUMEHT,  HaOIIOJCHHUE,
MOJEIIMPOBAaHUE, CBOMCTBA IPSAMOYIOJIbHUKA,  KBajJpara,
pa30uBaTh Ha TPEYTOJIBHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPraTh C IOMOUIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MNPSMOYIOJIbHUKE, KBaJgpare, Paclo3HABaTh
BEPHbBIC U HEBEPHBIE YTBEPKICHUSI.

H3mepsTh M CTPOUTH C NOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
qucjie B MHOTOYTOJIbHUKE, CPAaBHUBATh YIJIbl; Paclo3HABATH
OCTpBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI.

Pacno3naBath, n300pa:kaTh OCTPOYIOJIbHBIN, IPSAMOYTOJIbHBIN,
TYHOYTOJIbHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUIA
TPEYroJibHUKA (TIpy  HEOOXOJAMMOCTH C  HCIOJIB30BAaHHEM
BU3YyaJIbHOU OMOPHI).

BoruucasTh MepuMeTp MHOTOYT'OJIbHUKA, IJIOIIAb
MHOTOYTOJIbHUKA pa30HeHneM Ha MPSIMOYTOJIbHUKH, HA PaBHbBIE
(Gurypsl, UCMOJI30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUTMHBI ¥ TJIOMAAH C OTIOPOH Ha alTOPUTM YY€OHBIX JCWCTBUM.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJIOLaAeH
Ha KIeT4aToil Oymare, NpUOMKEHHOE U3MEPEHHE IIUHBI
OKPYXHOCTH, TUIOIIAIU KpyTa.

IMoaxo:kuTEIBHBIE M
OTpULATEIbHbIC
qucJaa

(40 9)

[enbie qyuca. Mooynw uucaa,

ceomempuueckas

unmepnpemayus mooyia. Hucnogvie npomedxscymxu.

[lonoxurenapHble U OTpULIATCIILHLBIC

qucia. CpaBHCHI/IC

MOJIOKUTCIIBHBIX W OTPULATCIIbHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/IC
HeﬁCTBHﬂ C MMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CIIaMHU.

Penienne TeKCTOBBIX 3a4ad.

IIpuBoaAMTH NpPHUMEPHI HCIOIL30BAHUS B PEATBHOM KU3HU
MOJIOKUTENBHBIX U OTPULIATEILHBIX YHCEI.

HN300paxkath 1ebIe YKCia, MOJOKUTEIbHbIE U OTPUIATEIbHbBIE
YHCJIa TOYKaMU Ha YUCIOBOM MPSAMOMN, HCMOJIb30BATH YHCIOBYIO
MPSIMYIO JUIsl CDABHEHUS YHCElL.

IlpuMeHAT, NpaBWJIa CpPaBHEHUS, YNOPSAAOYUBATH IIEJIbIE
YUCIIA; HAX00UNb MOOYb YUCIA.

(I)OpMyJII/[pOBaTb npaBn.na BBIYHUCIICHUSA C ITOJIOXKUTCIbHBIMU U
OTpI/ILIaTeJIbHI:IMI/I qucCilaMH, HAXOJAUTHb 3HAYCHHUHA YHCIIOBBIX
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BBIPAYKCHHUIA, CoZIepIKaIlNX IEUCTBUI
C TIOJIOXKHUTEIBHBIMU UM  OTPULIATENIBHBIMU  YHUCJIAMH  TPHU
HEOOXOAMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHATH CBOWCTBA CIOXEHUS W  YMHOXKEHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHU.

IIpencraBienue [IpaMoyronbHas  cucremMa KOOpPAUHAT HA  IUIOCKOCTU. | OOBACHATH H HJIKOCTPHPOBATH IOHSTHE MPSIMOYTOJIBHOM
AAHHBIX KoopanHaTsl TOUKH Ha IIIOCKOCTH, a0CIMcca U OpAMHATA. CUCTEMBl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 v) Cronb4aThic 1 KPYroBbIC THArPaMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IIOCKOCTH TOYKH U
[TpakTuueckas pabota «IlocTpoenue nuarpamm. (urypel 1Mo 3aJaHHBIM KOOPIAMHATAM, HAXOJHThH KOOPIMHATEI
Pemienue  TeKCTOBBIX  3ajay,  CcoJepXKalluX  JaHHbIe, | TOUCK.
Mpe/ICTaBJICHHBIE B TA0INIIAX U HA AHarpaMMax. Yurate CTOI0YATEIC u KPYT'OBbIC AuarpaMMel,
HHTEPNPeTHPOBATH JAHHBIC; CTPOMTH CTOJI0YAThIE JUarpaMMBbl.
Hcnoab3oBaTh MH(OPMALUIO, NIPE/ICTABICHHYIO B TabauIax,
Ha JuarpamMmax JUisl pelleHus TEKCTOBBIX 3ajad U 3ajad u3
peanbHOU KU3HU.
Harasgnas IIpsimoyzonvubiii napannenenuneo, Kyo, npusma, nupamuoa,|Pacmo3HaBaTh Ha YepTexax, pUCYHKaX, ONMMCHIBATH MUPAMULY,
reoMeTpus. KOHyc, — yuanumop, wap —u  cgepa.  Hzobpadicenue|npusMy, TWIMHIP, KOHYC, IIap, H300paxaTh HX OT PYKH,
Durypsl NPOCMPAHCINGEEHHbIX Queyp. Ipumepui Ppazeépmox | MOAeTUPOBATH M3 Oymaru, IUTACTUIIMHA, TMPOBOJIOKA U JIp. C

B MPOCTPAHCTBE
Ch))

MHOCOZCPAHHUKOS, b;wzum)pa U KoHyca.

Ilpakmuueckas paboma «Co30anue
NPOCMPAHCMBEHHBIX PUIYPY.
Ionamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooenen

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvt 0o6véma.

Hanpasisiomed nomouiplo. IlpuBoAuTH, NMpUMepbl 00BEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX TeJl.
Hcnonb3oBaTh TePpMHMHOJIOTMIO: BEpIlIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIIEPUMEHT, HAONIO/IeHHE, U3MEPEHHE,
MOJIEJTMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHIABJIATH CXOJACTBA W Pa3Iu4Ms:
MEXy MUPaMHUI0H U IPU3MON; MEXY HUIMHIPOM, KOHYCOM U
IapoM.

Pacno3naBath pa3BEPTKM Mapajuienenunena, Kyba, MpHU3MBI,
UpaMU/Ibl, KOHYCa, IWIMHAPA; KOHCTPYMPOBATH JaHHbIE Tela
U3 pPa3BEPTOK, CO3/aBaTb MX MOJENIM C HaIlpaBISIIOIIEH
MOMOILBIO.
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Co3aaBaTb MOJEJM MPOCTPAHCTBEHHBIX (Guryp (u3 Oymarw,
NPOBOJIOKH, IUIACTHJIMHA W Jp.) C ONOpOW Ha ajIroOpuT™M
Y4€OHBIX I CTBUM.

H3mepsiTe Ha Moaeasix: JUIMHBI pEOEp MHOIOIPaHHMKOB,
JMaMeTp 11apa.

Boruucasate mno ¢gopmynam: 00bEM  MPSIMOYrOJIbHOIO
napajienenunena, Kyoa; UCrnoab30BaTh €IUHHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TEJl, COCTABICHHBIX M3 KYOOB,
napajJiesIenue10B; peliaTh 3aa4i C peaJbHbIMU JTaHHBIMU
C OIOPOM Ha CIIPABOYHYIO MH(OMALIHIO.

IToBTOpEHME,
00001IEHME,
cHCTeMaTH3ANUs

(20 u)

HOBTOpeHI/IC OCHOBHBIX TOHATUH H METOHOB KYPCOB 5u

6
KJIacCOB, 0000IIIEHNE U CUCTEMATHU3AIIHs 3HAHHMA.

BoruucasaTh 3HaUCHUS Bpra)KCHI/Iﬁ, COoACPIKAIUX

HaTypaJbHEIE,

Lenble, [IOJI0KUTEIbHBIE u OTpHUILIATEIbHBIE
yucia,

OOBIKHOBEHHEIE u JEeCSITUYHEBIC npoow,

BBITIOJIHATh
npeoOpa3oBaHus YKUCET U BBIPAKEHUH MPH HEOOXOJUMOCTHU
c

HaIIpaBJIAOLIEH TOMOILBIO.

Bb10npaTh c110c00 cpaBHEHUS YNCEIL, BBIYMCICHUN,
NPUMEHSATh

cBoiicTBa apudmMeTHuecKkux JedcTBUN Ui
panMoOHAIU3aLUU

BBIYMCIICHUM.

Pemars mpocreiiiue 3a1a4u U3 peajbHOM )KU3HH,
NPUMEHSATh

MaTeMaTH4eCKHe 3HAHUA Ul DPEIICHMsS 3a7ad U3
APYrux

IIPEAMETOB.

Pemiats npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMMU.
OcymecTBaAATL CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUN
u

CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUM.
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YYEBHO-METOJAUYECKOE OBECIMEYEHHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Maremaruka (B 2 gactsx), 5 kinacc/ Bunenkun H. ., )Koxos B.U., UecHokoB
A.C., Anekcannpona JI.A., IIsapudypn C.U., AkunonepHoe 00111ecTBO
«M3parenbctBo «IIpocBenienne»

* Maremaruka (B 2 yactsx), 5 kiacc/ opodees I'.B., [Terepcon JL.I'., O6miecTBo ¢
orpaHn4eHHor oTBeTcTBEeHHOCThIO « BMMHOM. JIaboparopus 3HaHuiD»;

AxunonepHoe obmectBo «M3narensctBo «IIpocBeieHne»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Maremaruka. 5,6 k1. [Toypounsie pazpaborku k YMK I'.B.
Hopodeesa. ®I'OC.U3x. "[Ipocsemienue" M.

2. Kysunenona JI.B. u np. Maremaruka 5,6 k1. J{lunaktuueckue matepuansl. U3a. «lIpocserienne»
M.

3. Ky3uenosa JI.B. u np. Maremaruka 5,6 k1. Temaruueckue Tectel. 3. «[IpocBemenue» M.
4. Kysuenosa JI.B. u np. Maremaruka 5,6 k1. Kontponbasie padotel. M3a. «IIpocBemnienne» M.

5. Kysuernona JI.B. u qp. Maremaruka 5,6 kinacc. Pabogas rerpans 1,2 4. U3a. «[IpocBemerue»
M.

6. OO0yuyenne MmaremaTuke B 5 u 6 kiaccax. Metoaudeckoe mocodue st yuurens JKoxos
B.W. u np. U3n."lIpocsemenne" M. 33
7. Pynaunikast B.H. Maremaruka 5,6x1. PaGouas rerpans. 1,24. M3a."Muaemosuna" M.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Hcnionb3yembie pecypcesl:

1. «IIIxomsHbIi oMonHKUKY: http://school-assistant.ru/

2. «IlIxonpHas matemarukay: http://math-prosto.ru/index.php

3. «Kiacey: http://www.yaklass.ru

4. denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB: http://eor.edu.ru/.
5. Enqunas xoyutekmus mudpoBeix oOpa3zoBareabHbIX pecypcos: http://school-ollection.edu.ru/.
6. Madopmanmonnas cucrema "EauHOe OKHO JOCTyIa K

obpasoBatensHbIM pecypcam":http://window.edu.ru/.

7. ®enepanbHblil nopran "Poccuiickoe obpazoBanue':

http://www.edu.ru/.Kosnekius S0P u LITOP.

"OTkpbIThi# Kiacc" http://www.openclass.ru/


http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucreMa olleHUBaHHUA 10 MAaTeMaTHKe 5-6 Kj1acc

Cuctema OUEHKM nNpeaMeTHbIX pPe3ynbTaTOB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4éTom ypOBHEBOro Noaxoza, npegnosiaraet sbigeneHme 6asosoro
YPOBHA AOCTM)KEHMﬁ KaK TOYKM OTCYETa npn NOCTpPoeHUU BCEN cUcTeMbl OUEeHKH

M OpraHu3aunmn MHAMBMAYabHOM paboTbl ¢ 0byyaoWMMmcs.

ba3oBblii YypOBeHb JOCTMKEHHMIA: JEMOHCTPUPYET OCBOEHHE Y4eOHBIX
JEUCTBUI C OTMIOPHOM CUCTEMOW 3HaHWW B paMKax BBIIEICHHBIX 3a1a4. OBlaieHue
0a30BbIM YPOBHEM SBJISIETCS JOCTATOYHBIM IS MPOJOJDKEHHUS] OOydeHUs Ha
ClIeyIolleld CTyneHH o0O0pa3oBaHUs, HO HE MO NPOPUIBHOMY HaIpPABICHUIO.
JlocTHKeHnIo 0a30BOTO YPOBHS COOTBETCTBYET ommemka
«y00671emeopumenvHo» (Ui Ommemka «3», OmmemKa «3aumeHo»).

[IpeBbiienre 0a30BOr0 ypOBHSI CBUAETENBCTBYET 00 YCBOCHHUU ONOPHOMN
CUCTEMBbI 3HaHWW HAa YPOBHE OCO3HAHHOI'O MPOU3BOJBHOTO OBJIAJCHHS YUYECOHBIMU
JIEUCTBUAMH, a TaKXKe O KPyro3ope, MupoTe (WM U30UpaTeIbHOCTH) UHTEPECOB.
[lenecooOpa3HO BBIIETUTH CIEIYIOUIUE BA YPOBHS, NpeBbIIIAOIINe 0Aa30BbIii:

* [loBbIlICHHBIN YPOBEHb JOCTHKECHUS IUIAHUPYEMBIX PpE3yJIbTaTOB,
OUEHKA «Xopouwio) (ommemka «4»);

* BBICOKMIi YPOBEHb JOCTWKEHUS IUIAHUPYEMbIX PE3YJIbTaTOB, OUEHKA
«OMAUYHO» (ommemka «5»). 34

JIns onmcaHMs MOATOTOBKM YYallUXCs, YPOBEHb JOCTHKEHUNA KOTOPBIX

HUNXxXe 633OBOI'0, u,enecoo6pa3Ho BblAENTNTb TaKXKe ABa YPOBHA:

* NOHUKEHHBIN YPOBEHb JOCTHXKECHUN, OueHKa
«Hey0o0siemeopumenbho) (ommemka «2»);

* HU3KMH YPOBEHb JOCTW)KCHUMN, OUEHKA «N10X0» (ommemka «1»).

He noctmxenune 06a30BOro ypoBHsSI (TIOHMKEHHBIH W HHU3KUA YPOBHU
JOCTHXKEHU) (PUKCUPYETCS B 3aBUCUMOCTH OT 00BbEMA M YPOBHS OCBOEHHOIO U
HEOCBOEHHOTO cojiepKaHus rnpeaMera. OnucaHHbIN BbIIIE MOAXO0 1IeIeCo00pa3HO
OPUMEHSITh B XOAE€  PAa3IUYHBIX MPOIEAYp  OLECHHMBAaHUS:  TEKYIIEro,

IPOMEKYTOYHOTO U UTOTOBOTO.



Ana oueHKU OUHaMUKu ¢popmMmuposaHus npedmMemHoix pe3ysbmamos B
CUCTEME BHYTPM LUKOJNIbHOrO MOHWUTOPUHra 06pa3oBaTe/ibHbIX AOCTUNKEHWUN
uenecoobpasHo puKcMpoBaTb U aHaAM3UMPOBaTb AaHHble O CHOPMUPOBAHHOCTU
YMEHWIN N HaBbIKOB, CMOCODBCTBYIOLMX OCBOEHUIO CUCTEMATUUYECKUX 3HAHWUIA, B

TOM YUCNE:

* NEPBUYHOMY  O03HAKOMJICHUIO, ompaoomke u O0CO3HAHUIO
meopemuueckux mooeneil u nouamui(oONCHAYYHBIX M 0a30BBIX ISl JTaHHOU
00J1acTH 3HAHUS), CHAHOAPMHBIX AJI20PUMMOE U RPOUEOYD;

* 8bIAG/IEHUI0 U OCO3HAHUIO CYWHOCHMU U 0COOEHHOCHEeUN3y4aeMbIX
00BEKTOB, MPOIIECCOB U SIBJICHUHN JCHCTBUTEIBHOCTH (MPUPOAHBIX, COIUATBHBIX,
KYJBTYPHBIX, TEXHUYECKUX U JAP.) B COOTBETCTBUU C COJCP>KAaHHUEM KOHKPETHOIO
y4eOHOTO MIPEAMETA, CO30AHUI0 U UCNOJIb30BAHUIO MOOeell N3YIaeMbIX 00bEKTOB
1 TIPOIIECCOB, CXEM;

* 6bIAGNICHUI) U AHAIU3Y CYULECHEEHHBLIX U YCHMOUYUGHIX C6A3€U U
OMHOWEHUIIMEXK]TY O0BEKTaMU U TTPOLIECCAMH.

[Ipu >TOM 00s53aT€TLHBIMU COCTABJISIIOIIMMHU CUCTEMBI HAKOIUICHHOMN
OIICHKH SIBJISIFOTCSI MaTePUAJIbI:

* CIapmoeoil OUaZHOCMUKU;

* memamuyeckux U Umo208blX NPOGEPOUHBIX PADOmM NO 8CeM YyUeOHbIM
npeomemanm; 35

* meopueckux padom, BKIIIOYAs y4eOHbIC MCCIICIOBAHUS M yYCOHBIC

ITPOEKTHI.



OneHKa YCTHBIX OTBETOB 00YyYAIOIMXCH 110 MATEMATHKE
OTBeT OLEHNBAaETCHA 0TMETKOM «5», eC/Id YYeHHK:

1. momHO pacKpbUl coiep aHHe MaTepuaia B o0beMe, MPeayCMOTPEHHOM
IpOrpaMMoOi U yUEOHUKOM,

2. U3JI0KWJI MaTepuall TPAaMOTHBIM SI3bIKOM B OIPEJEIECHHON JIOrMYecKOu
IIOCJIEA0OBATEIbHOCTH, TOYHO HCIOJIB3Ysd MATEMAaTUYECKYH0 TEPMUHOJIOTHIO M
CUMBOJIHUKY;

3. MIPaBUWJIBHO BBIMOJHUI PUCYHKH, YEPTEXKH, T'padUKH, COMYTCTBYIOIINE
OTBETY;

4. moka3aJl yMEHHE  WUIIOCTPUPOBATh  TEOPETUUYECKUE  IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAaMHU, IPUMEHITh UX B HOBOW CUTYallH INPU BBITOJTHEHUU
IIPAKTUYECKOTO 3a1aHU;

5. IPOJEMOHCTPUPOBAT YCBOEHUE paHEe M3YUYEHHBIX COMYTCTBYIOLINX
BOITPOCOB, C(HOPMHPOBAHHOCTh M YCTOWYUBOCTH MCIOJB3YEMBIX HPHU OTPAOOTKE
YMEHUI U HABBIKOB;

6. oTBedan caMoCTOsATENFHO 06€3 HABOIAIINX BOMPOCOB yuuTeNsa. Bo3MOXHBI
OlHAa - JBE€ HETOYHOCTH IIPU OCBELICHUM BTOPOCTEIEHHBIX BOIPOCOB HIIU B

BBIKJIaJIKaX, KOTOPBIC YUCHHUK JICTKO HUCIIPpABHII 110 3aMCUYAHHUIO YUUTCIIA.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €CJIH OH YIOBJICTBOPHACT B OCHOBHOM

TpCﬁOBaHI/IﬂM Ha OLCHKY «5», HO IIPHU 3TOM UMEET OJAUH U3 HEAOCTATKOB:

®* B MH3JIOKCHHHU JOIIYIICHBI HeOOJIbIIINE np06em,36 HC HCKAa3HUBIINUC
MAaTCMaTHYCCKOC COACPIKAaHNEC OTBETA,

¢ AomymcHbl OJIMH — JBa HCIOYCTa IIpU OCBCIICHHUH OCHOBHOTI'O
COACPIKaHUA OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCILA,

e JIONYyIICHBI OIMOKAa WX OoJiee JBYX HEJAOYETOB MPH OCBELICHUU
BTOPOCTCIICHHBIX BOIIPOCOB MM B BbIKIdJAKaX, JICTKO MCIPABJICHHBIC IIO
3aMEYaHUIO YUYUTES.

OT1MmeTka «3» CTABUTCH B CJEAYIOIIMX CJIyYasix:
¢ HCIOJHO WJIM HCIOCJICAOBATCIIbHO PACKPBITO COACPIKAHHUEC MaTCpHraia, HO

MOKa3aHO 00lllee MOHMMAaHKE BOIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS,



JIOCTATOYHBIC i1  JAJbHEHIIEr0  yYCBOGHHS  MPOrPaMMHOTO  Marepualia
(ompeneneHHbBIE «TpeboBanusMu K MaTeMaTHYECKOM TIOJITOTOBKE
00YyYaIOIIHNXCSI»);

* UMEJHCh 3aTPYAHCHUS WU JOMYIIECHBI OIMIHMOKH B ONPEIeIICHUH TIOHATHH,
UCTIONb30BAaHUM  MaTEMaTHYeCKOW TEPMHUHOJOTHH, 4YepTeXaX, BBIKJIAJIKAX,
WCIIPaBJICHHBIC MTOCJIE HECKOJIBKUX HABOISAIIUX BOMPOCOB YUUTEIS;

* YUYCHUK HE CIPABUJICA C MPUMEHCHHEM TCOPUH B HOBOUW CHTYyaIlMH IPH
BBIMIOJTHCHUH TPAKTHYECKOTO 3aJaHusl, HO BBIMOJTHWI 3aJaHUs 005S3aTeIhbHOTO
YPOBHSI CJIOKHOCTH T10 TAHHOU TEME;

* MpPU 3HAHUU TEOPETUYECKOTO MaTepuaja BbISIBICHA HEJ0CTaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OT1MmeTKa «2» CTABUTCA B CJEIYIOIIHUX CJIy4dasix:

* HE pPacKpBITO OCHOBHOE COJIepKaHue YI4eOHOTO MaTepuana;

* 00HapyX€HO HE3HAHWE WJIM HEMOHMMAaHHE YYECHUKOM OOJIbIIeH WM
HamOoJiee BaKHOM YacTh yueOHOTO MaTepHuaia;

* JIOTMYIIEHb OIMMOKW B OINPEACICHUN TIOHATHA, TPHU WCIOIb30BAHUH
MaTEMaTUYeCKOM TEPMHUHOJIOTHUH, B PHUCYHKAaxX, 4YepTekax WM Tpadukax, B
BBIKJIAJIKaX, KOTOpPhIE HE WCIPABJICHBI IOCIIC HECKOJBKUX HABOMSAIINX BOIPOCOB

YUUTEIHS.
OtMmeTka «1» cTaBHTCS, €CJIM:

® YYCHHUK 06Hapy>1<m1 ITIOJIHOC HC3HAHHUEC H HCHOHId?lzaHI/IC H3y4acMoro
y‘l€6HOFO Marcpuajga HWJIWM HE CMOI' OTBETUTbL HM Ha OAWH H3 ITOCTABJICHHBIX

BOIIPOCOB M0 U3y4a€MOMY MaTepHaILy.



OneHKa NMCbMEHHBIX ¥ KOHTPOJILHBIX PA0OT 00VYAIOIINXCS 110 MATEMATHKE

OTMmeTKa «5» cTaBuUTCA, ecnu:

* paboTa BBINOJIHEHA MOJHOCTHIO;

* B JIOTHYECKUX PACCYXICHHUSIX W OOOCHOBAHHWH PEIICHUS HET MPOOEIIOB U
OIIINOOK;

* B PCIICHUU HET MAaTEMaTUYECKUX OIMOOK (BO3MOXKHA OJlHa HETOYHOCTb,
OMNHUCKa, HE SIBJSIONIASICSA CJICACTBUEM HE3HAHUS WM HEMOHUMAaHHS Y4eOHOIo

Marepuana).
OTMeTKAa «4» CTABUTCSL, €CJIM:

e paboTa BBIMOJHEHA TOJHOCThIO, HO OOOCHOBaHUSI IIAroB pEIICHUs
HEJ0CTaTOYHbl (€CaM yMeHHE OOOCHOBBIBATh pPACCYXKIEHUSI HE SBJISIIOCH
CHeIUaIbHBIM 00OBEKTOM MPOBEPKHU);

* JOMyIlIEHa OJ{HA OIINMOKA WJIM JABa-TPU HEJ0YeTa B BBIKJIAJKaX, PUCYHKAX,
yepTekax win rpaduxax (eciau 3TH BUIBI pabOThl HE SBISUIUCH CHEIUATBHBIM
00BEKTOM MTPOBEPKH).

OTMeTKAa «3» cTaBUTCS, €CTIN:

* JomyleHbl Oosee OaHOM OmuMOKKM WM Oojee JBYX-TpeX HEIO0YETOB B
BBIKJIaJIKaX, 4epTekax WM Tpadukax, HO ydalluics BiajgeeT 00s3aTeIbHbIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTABUTCS, €CJIN: 38

* JIOMYIICHBI CYIICCTBEHHBIC OIIMOKH, TOKAa3aBIIME, YTO YYallUWUCS He
BJIaJICeT 0053aTeNbHBIMU YMEHHUSIMU 110 JAHHOW TeMe B MOJTHON Mepe.

OtMmeTka «1» cTaBHTCS, €CJIM:
* paboTa Mmokaszaja MoJHOE OTCYTCTBHE y yUallerocs 00s13aTelIbHbIX 3HAaHUN

¥ YMEHHUI TI0 TIPOBEPSEMON TeMe WM 3HAYMTEIbHAs YacTh paOOThI BHIMIOJHEHA HE

CaMOCTOATCIIBHO.



Oomasg kaaccupuranus omMmudoK

I'pyObIiMu cuuTarOTCSl OIMOKHU:

* HE3HAHWE OMNPEACJICHUS OCHOBHBIX TIOHATHM, 3aKOHOB, MPAaBUI,
OCHOBHBIX ITOJIOKCHUN Teopuu, He3HaHUE (OpPMYJI, OOLICTIPUHSTHIX CHUMBOJIOB
0003HaYEHUI BEJIMYUH, €IUHUIL] UX U3MEPEHUSI;

* HE3HAaHWE HAMMEHOBAHWI €UHUI] U3MEPEHUSI;

* HEYMCHME BBIJICJIUTH B OTBETE INIABHOE;

* HEYMEHHE ITPUMECHSATh 3HAHUS, aJITOPUTMBI ISl PELICHUS 3a/1a4;

* HEYMEHHE JIeJIaTh BBIBOABI U 000O0IIEHNS;

* HEYMEHHUE YUTATh U CTPOUTH Tpaduku;

* TIOTEps KOPHS WIIA COXPAHEHUE IIOCTOPOHHETO KOPHS;

* orOpaceiBaHHEe 0€3 00BICHEHHH OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIINOKH;

* BBIYUCIIUTENIbHBIC OIIMOKH, €CJIH OHU HE SBIISIOTCS OIKMCKOM,

* JIOTUYECKHE OIIHOKHU.

K Herpy0biM omudkam cjeayer OTHECTH:

* HETOYHOCTh (OPMYJHMPOBOK, ONpEACICHUN, TMOHITUH, TEOpHUH,
BbI3BAHHAS HEMIOJIHOTOM OXBAaTa OCHOBHBIX MPU3HAKOB OMPEACISIEMOrO MOHATUA
WJIA 3aMEHOM OJHOTO - JBYX M3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMU;

* HETOYHOCTb rpaduka;

* HEpaUMOHAJIbHBIA METOJA pEIICHUS 3aJauu 3 HemocTaTouHO
IpOJIyMaHHBIM IUJIaH OTBeTa (HapylIeHUWE JIOTUKH, TIOJMEHAa OTIEIbHBIX
OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMHU );

* HEpalMoHAJIbHBIE METOblI PAOOTHI CO CIIPABOYHOM U
IPYTrOMIINTEPATYPOU;

* HEyMEHHE pelIaTh 33/1a4M, BHIOIHATE 3aJJaHus B 001IeM BUJIE.

HenoyeraMmu ABJISIOTCS:

* HepalMOHAJIbHBIC MPUEMbI BBIYUCIEHUN U TPE0Opa30BaHUIT;

* HeOpexHOe BBIMOJIHEHHE 3aMNUCEeH, UepTekeH, CXeM, rpapuKoB.
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