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INOACHUTEJIBHASA 3AIINCKA

[TOSAACHUTEJIbBHASA 3AIINCKA OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA
"MATEMATHKA" PaGouass mporpamMma 1O MaTeMaTHKe s oOydaromuxcs 6 KiIaccoB
pa3pabotana Ha ocHoBe denepasbHOrO TOCYAAPCTBEHHOIO OOPa30BATEIBHOIO CTaHAAPTa
OCHOBHOTO 00miero o0pa3oBaHHs C Y4Y€TOM M COBPEMEHHBIX MHPOBBIX TpEOOBaHMIA,
IOPEIbsBIAEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJULMHA POCCUICKOro 0Opa3oBaHMI,
KOTOpbIE 00eCIIeUnBAIOT OBJIAICHHE KIFOYEBBIMH KOMIIETEHIIMSIMH, COCTABIISIOUIMMUA OCHOBY JIJIS
HENPEepbIBHOIO 00pa30BaHMsl M CaMOPa3BUTHS, a TAaKXKe LEJIOCTHOCTh OOIIEKYJIbTYpPHOIO,
JMYHOCTHOTO M TI03HABATEIBHOTO pPa3BUTUS oOydarommuxcs. B paboueld mporpamMMe y4TEHBI
uaen u nonoxeHus KoHuenmuu pa3BuTHs MaTeMaTH4yeckoro obpaszoBaHus B Poccuiickoit
Oeneparnu. B smoxy uudpoBoli TpaHchopmanuu Bcex chep YeIOBEUYEeCKOW eATEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30BOi MareMaTHyecKou
HOJATOTOBKU. YK€ B IIKOJIE€ MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM Il U3YYEHUSI CMEXKHBIX
JUCLMIUIMH, a TIOCJie IIKOJbl peaJbHOH HEOOXOIUMOCTbIO CTAaHOBUTCS HENPEpHIBHOE
oOpa3oBaHue, 4TO TPeOyeT MOJHOIICHHON 0a30BOi 00IIe00pa30BaTEIbHON MOJATOTOBKH, B TOM
quciIe U MaTeMaTHYeCKOi. DTO 00YCIIOBIEHO TEM, YTO B HAIllM JHU PACTET YUCIO MPOdeccHid,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTWKH: W B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTMYECKUX OOJIACTSIX, U Jaxke B I'yMaHMTapHbIX chepax. Takum obpazom,
KPYI' INKOJBHUKOB, /IS KOTOPBIX MAaTeMaTWKa MOMET CTaTh 3HAYMMBIM IIPEIMETOM,
pacumpsiercs. IlpakTudeckas Mojse3HOCTh MaTeMaTHKU OOYCIIOBJIEHA TE€M, UTO €€ MpeiIMeToM
SBISIOTCS  (DyHIAMEHTAJIbHBIE CTPYKTYpPHl HAalIer0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI H
KOJINYECTBEHHbIE OTHOILIEHHS OT MPOCTEHUIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTAaTOYHO CIIOKHBIX, HEOOXOOUMBIX JUIS pa3BUTHS HAYYHBIX W NPUKIAAHBIX Haeh. bes
KOHKPETHBIX MaTeMaTM4YeCKMX 3HaHUH 3aTpyJHEHO IOHMMaHHE NPHHLHUIIOB YCTPOWCTBA U
UCTIOJIb30BaHUSI COBPEMEHHOW TEXHHKH, BOCIPHUATHE W HMHTEPIPETAlUs pa3zHOo0Opa3HOU
COLMAIBHOM, SKOHOMHYECKOM, MOJMTHUECKOW HHpopMayu, MaiodpGeKTHBHA TTOBCEIHEBHAS
IpaKkTU4ecKas JesTeNbHOCTh. KaXIoMy uenoBeKy B CBOEW >KMU3HU HPUXOAMUTCS BBINOJIHATH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOJUTH U IPUMEHSTH (POPMYIIBI, BIaETh MPAKTHIECKUMHU
npuéMamMy reoOMeTpUYEeCKUX U3MEPEHHUH U IOCTPOSHUH, YNTaTh HH(OPMAIIHIO, TPECTABICHHYIO
B BHJE TaONUI], AMarpaMM U TpaUKOB, XUTh B YCIOBHAX HEONPENEIEHHOCTH W TOHHMATh
BEPOSTHOCTHBIN XapakTep CiydailHbIX cOObITUH. OJIHOBPEMEHHO ¢ pacHIMpeHHeM cdep
NpPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOmecTBe BcE Oojiee BaKHBIM CTaHOBHTCS
MaTeMaTHYECKUH CTUJIb MBILIUICHUS, TPOSBIISIONIUIICS B ONPeIeNEHHBIX YMCTBEHHBIX HaBbIKaX.
B mpomecce u3yueHHss MaTeMaTHKH B apceHal NMPUEMOB M METOJOB MBIIUICHHS 4YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIMS U JeIyKIHs, 0000IIeHne U KOHKpeTH3alus,
aHAJIN3 U CUHTE3, KiIaccu(uKalMs U CUCTeMaTu3anus, abcrparupoBanue U aHanorus. OObeKTbI
MaTeMaTHYECKUX YMO3AKIIOUCHHUH, MpaBUiIa HMX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKHUX MOCTPOEHH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHUs (POpPMYIUpOBaTh, 000OCHOBBIBAThH U
JIOKa3bIBaTh CYKICHMS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOe MbIlIeHne. Benymas poib
NPUHAISKAT MaTeMaTHKe W B (POPMUPOBAHUH AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U
BOCIIUTAaHUM YMEHMI JIeHCTBOBATh IO 3aJaHHBIM aJrOPUTMaM, COBEPILEHCTBOBATh U3BECTHBIC U
KOHCTPYHpPOBaTh HOBHIE. B mporecce pemeHus 3agad — OCHOBOW y4eOHOW JEATENBHOCTH Ha
ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TAaK)Ke TBOpYECKass M MPUKIIAJHAsS CTOPOHBI MBILIUICHUS.
OOydenune MareMaTuke MaéT BOZMOKHOCTh Pa3BHBATh Y O0YYAIOIINXCS TOYHYIO, pallMOHATIHHYIO
U MTH(QOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hanbosee MOIXOASIIHIE S3bIKOBbIE, CHUMBOJIINYECKHE,
rpaduvecKkre CpeicTBa Ui BBIPQKEHUS CYXKIACHUH W HAMIATHOTO WX IPEICTAaBICHHUS.
Heo6xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHMHU SIBIIsieTCs oOriee
3HaKOMCTBO C METOJaMH TO3HAHUS JEHCTBUTEIEHOCTH, MTPECTABICHHE O TIPEAMETE U METOAAX
MaTeMaTHKH, WX OTIMYUI OT METOAOB JPYI'MX €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTeMAaTHKH JIJIsl pEIICHUs] HAYYHBIX M MPHUKIAJHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POpMHUPOBaHKE OOIIEH KYIbTYpPbI
yesoBeka. V3ydeHne MaTeMaTHKH TakKe CIIOCOOCTBYET 3CTETHUECKOMY BOCIIMTAHHUIO YEJIOBEKA,



MIOHUMAHUIO  KpAacoTbl W  M3AIIECTBA MATEMaTUYECKUX  PACCYKICHUN, BOCIPHUATHIO
reoMeTpruecKux GopM, YCBOCHHUIO UICU CHMMETPHH.

HEJIN U3YUEHMA YUEBHOI'O KYPCA IlpuopuTeTHbIMU LIENAMU OOyYEHUSI MAaTEMaTUKE B

6 Kiacce SBIAIOTCS: — HNPOJODKEHHE (POPMHUPOBAHHMS OCHOBHBIX MATEMaTHYECKUX ITOHSTHH
(uncnmo, BeNMYMHA, TeoMeTpuyeckas ¢urypa), OOECIEUMBAIOUINX IPEEMCTBEHHOCTh U
NEepPCIIEKTUBHOCTh ~ MAaTEMAaTHYECKOro  oOpa3oBaHMs  OOyYalOmMXCS; —  pa3BUTHE
MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydYaromMXcsi, TO3HABATEIIbHOW aKTHBHOCTH,
UCCIEOBAaTEIbCKUX YMEHHUH, UWHTEepeca K M3YYEHHIO MaTeMaTHKH; — MOJBEICHUE
00y4aromuxcst Ha JOCTYIMHOM JUIi HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3M MAaTEMaTHKH H
OKpYXaromero Mupa; — (opmupoBanue (QyHKIHMOHATBHOW MaTeMaTHYECKOH IPaMOTHOCTH:

YMEHHUSl pPAaclo3HaBaTh MaTeMaTH4YeCKue OOBEKThl B pealbHBIX JKU3HEHHBIX CUTYaIUsX,
IPUMEHATh OCBOEHHBIE YMEHHUS JUIsl DPEIIECHUS IPAaKTUKO-OPUEHTHPOBAaHHBIX  3ajad,
WHTEPIPETUPOBATH IOJYYECHHBIC PE3YJIbTAaThl U OLICHUBATH UX HA COOTBETCTBUE IIPAKTUYECKOU
cutyauuu. OCHOBHBIE JIMHUU COJEP’KaHMs Kypca MaTeMaTUKU B 6 Kiacce apupmeTrnyeckas u
reoMeTpHYecKasi, KOTOpPbIE Pa3BUBAIOTCS MapalIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOH, OJTHAKO, HE HE3aBHCHMO OJHA OT IPYrOid, a B TECHOM KOHTaKT€ M B3aUMOJACUCTBHH.
Taxoke B Kypce MPOHCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH alreOpbl M OMHUCATETbHONW CTaTUCTUKH.
N3yuenue apupmMeTnyeckoro MaTepuaia HaYMHaeTCsl CO CUCTEMATU3alUuu U Pa3BUTHS 3HAHUU O
HaTypaJbHBIX YHCIAX, IOJYYECHHBIX B HadaapHOM wkone. [Ipu 3TOM coBeplieHCTBOBaHUE
BBIUUCIIUTEILHOW TEXHUKM M (DOPMHUPOBAaHME HOBBIX TEOPETUUECKUX 3HAHUM coyeTaeTrcs ¢
Pa3BUTUEM BBIYMCIUTEIBHON KYJIBTYpbl, B YaCTHOCTH C OOYYEHHEM MPOCTEUIINM IpuéMam
IIPUKUAKU U OLEHKU PE3YJIbTAaTOB BBIYMCICHUN. 3yueHne HaTypalbHbIX YKCell IPOAOKAETCS B
6 KJ1acce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATHSAMHU TEOPUU JEIUMOCTH. [{pyroi KpynHslii 010K B
coJepKaHUU apuMeTndeckoil nuHuM - 310 Apobu. K 6 kiaccy oTHecéH BTOpoOM 3Tam B
U3y4YeHUU JpoOel, TI/h€ NPOUCXOAUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHMSI U
npeoOpa3oBaHusi JIpoOel, OCBOEHUE HOBBIX BBIYUCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE
TEXHUKHU BBIUMCIEHUH, B TOM YMCJI€ 3HAYCHUI BBIPAXKEHUMN, COJEPKALINX U OOBIKHOBEHHBIE, U
JIeCATUYHbIE JpOOU, YCTAHOBJIEHHE CBSI3€M MEXJy HUMH, PACCMOTpPEHHE NPUEMOB pPELICHUs
3a7a4y Ha JApoOu. B Hauanme 6 kilacca NPOMCXOAUT 3HAKOMCTBO C IOHSATHEM IPOIIEHTA.
OCOOEHHOCTBIO M3YUEHHs IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YHCEN SIBISETCA TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCsi B HECKOJBKO A3TamnoB. B 6 kiacce B Havane M3Y4YEHMs] TEMbI
«IomoKUTENBbHBIE U OTPULIATEIBHBIE YUCIIAa» BbIIAEIAETCA noATema «llensle uyncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMH YHCIAMHU W JEHCTBHUSIMHU C IOJOXHUTEIBHBIMU U
OTPULATENIBHBIMY YHCIIAMHU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJISAET
Ha JIOCTYITHOM YPOBHE ITO3HAKOMMTh YYalUXCsl PAKTUYECKU CO BCEMH OCHOBHBIMM MOHATHSAMU
TEMBI, B TOM YHCJIE U C IPAaBUJIaMU 3HAKOB IPU BBIOJHEHUU apuMeTndeckux aeictuil. [1pu
0o0y4eHHH pEelIeHHI0 TEKCTOBBIX 3a7lad B 6 Kiacce HCIOJIb3YIOTCA apu(pMeTHdecKue MpUEMBbI
peuienus. TekcToBble 3a4a4M, peniaeMble pU 0TpabOTKe BHIYMCIUTENBHBIX HABBIKOB B 6 Kilacce,
paccMaTpUBAKOTCS 3a7a4M CIEAYIOIIMUX BUIOB: 3aJa4M Ha JIBM)KCHHME, HA YaCTH, Ha IOKYIIKH, Ha
paboTy M HPOU3BOIUTENHHOCTb, HA TNPOLEHTHI, HA OTHOLIEHUs M mponopuuu. Kpome Toro,
oOyJaroluecsi 3HaKOMATCA ¢ MpUEMaMM pelIeHHs 3a4ad 1nepebopoM BO3MOXKHBIX BapHUaHTOB,
yuaTcst paboTtarte ¢ HH(OpManuei, mpeacTaBIeHHOH B Qopme Tabaul WM JuarpaMM. B
[IpumepHoil paboueill mporpaMMe MPEeAyCMOTPEHO (OPMUPOBAHUE MPONEAEBTUUECKUX
anreOpanyeckux MpejacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO 4YHCiIa B 3aBUCUMOCTH OT
MaTE€MaTH4eCKOro KOHTEKCTAa BBOAMUTCS TOCTENEHHO. bDyKBEeHHas CHUMBOJMKA HIMPOKO
UCTIOJIb3YeTCs MPEXIe BCEro JUIsl 3alMCH OOLIMX YTBEP)KIACHUH W NpeUIokeHHuH, popmyn, B
YAaCTHOCTH U1l BBIYMCIICHUS] T€OMETPUYECKUX BEIMYMH, B KaYECTBE «3aMECTHUTENs» 4ducia. B
Kypce «Marematukn» 6 Kiacca MpEeACTaBlIE€HA HarjsJHas TIEOMETpHs, HallpaBII€HHas Ha
pa3BUTHE OOpPa3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)keHUs, H300pa3UTENIbHbBIX
YMEHMHU. DTO BaXKHBIN 3Tall B U3YYEHHHM I'€OMETPHUH, KOTOPHI OCYLIECTBIIAECTCS HA HarjsgHO-
MIPAKTUYECKOM YPOBHE, OITUPAETCS Ha HAIJISIIHO-00pa3HOe MbllIeHne o0ydaromuxcs. bonbmas
pOJIb  OTBOAUTCS IIPAKTUYECKOM JEATEIBHOCTH, OIBITY, HKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyyaronuecs 3HaKOMATCS C TEOMETPHUUECKUMHU (UTYpaMH Ha IJIOCKOCTU U B MIPOCTPAHCTBE, C
UX MPOCTEUIIMMU KOH(PUTYpalUsMH, ydaTcsi M300paxaTh UX HAa HEJIMHOBAHHOW M KIJIETYATOU
Oymare, paccMaTpHBAIOT HX TIpPOCTEHIIME CBOWMCTBA. B mporecce u3ydeHUs HarJBSIIHON



TEeOMETPHUM 3HAHUS, MOJyYeHHbIE 0OYUYaIOIMMUCS B HAYAJbHOM IIKOJE, CUCTEMaTHU3UPYIOTCS U
PaCHIUPSIFOTCH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE CornacHo yueOHOMY TUTaHY B 6 Kilacce
U3y4aeTcss MHTEIPUPOBAHHBIN mpeamer «MaTeMaThuKay, KOTOPBId BKIIFOYACT apu(MeTHUecCKui
MaTepual ¥ HarjsAHyl0 TEOMETPHUIO, a TaKXKe NPOMNEACBTHYSCKHE CBEICHUS W3 alreOphl.
V4eOHbIi TUTaH Ha W3YYEeHUE MATeMaTHKH B 6 KJlacce OTBOJIUT HE MEHEe 5 y4eOHBIX YacoB B
Hezento, Bcero 170 yaeOHBIX 4acoB.

COJIEP)KAHUE PABOYEI ITPOI'PAMMGBI Harypanbhsie uncia ApupMeTnuecKue neiicTBys
C MHOTIO3HAYHBIMM HATYPaJbHBIMM 4YHUCJIaMU. YHUCIIOBBIE BBIpAXECHHS, NOPANOK IEHCTBUH,
UCTIONBb30BaHUE CKOOOK. Mcmosnp3oBaHWE TpU  BBIYHCICHHUAX  IEPEMECTHUTEIBHOTO U
COYETATEJILHOTO CBOMCTB CIIOKECHUS U YMHOXKEHUS, PACIIPENEIUTEIBHOTO CBOMCTBA YMHOKEHUS.
OxpyrieHue HaTypalbHbIX yucel. JlenuTen u KpaTHbIE YKcia; HauOOoIbIIMiA 00U JenuTensb
U HauMeHbllee oOiee KpaTHoe. [lenuMocTh CyMMBl U Ipou3BeleHus. JledeHne ¢ OCTaTKOM.
Jpobu OObIKHOBEHHAs 1po0b, OCHOBHOE CBOMCTBO JIpoOH, cokpaleHue npobeii. CpaBHeHHE H
ynopsounBaHue Ipobei. Pernenue 3aau Ha HaXOXKJIEHHWE YacTU OT LIEJIOr0 U LEJNOro Mo €ro
yactu. J[poOHOEe umMciIo Kak pesynpTar neneHus. llpeacraBieHue AECATUYHON IpoOH B BUjE
OOBIKHOBEHHOM JApoOM M BO3MOXHOCTb IPE/ACTaBIEHUS OOBIKHOBEHHOM JApoOM B BuUAE
necaTHYHol. JlecsTnynple IpoOu M MeTpuyeckas cucreMa mep. ApupMeTndecKue NeHCTBUS U
YHCJIOBbIE BBIPAXKEHUsI ¢ OOBIKHOBEHHBIMHU M JIECATHUUHBIMU ApoOsiMu. OTHouleHue. [lenenue B
JaHHOM oTHomeHur. MacmTad, nponopuus. [I[puMeHeHre mpomopHuid MpU PEIICHUU 3ajad.
[TonsiTue npoueHTa. BbrunMcieHue mpoueHTa OT BEJIWYMHBI M BEIMYMHBI 10 €€ IPOLCHTY.
BolpakeHue nmpoLEeHTOB AECATUYHBIMU JpoOsimu. PelieHue 3amad Ha NpoueHThl. BeipakeHue
OTHOLICHHUS BEJIMYUH B NpolueHTax. IlonoxkuTenbHble U oTpunatenbHblie yncia IlonoxurenbHbie
U oTpunarensHble uyucna. llensle uymcia. Moaynp 4mciia, T€OMETpUYECKAss HWHTEpIpETanus
Moayist uucia. M3o0pakeHue uucen Ha KOOPAMHATHON mNpsiMoM. UMCIOBBIE HPOMEKYTKH.
CpaBHeHue uuncen. ApupMeTHUYECKHE [EHCTBUS C IOJOXKHUTEIbHBIMHU M OTPULIATEIbHBIMU
yucinamu. lIpsmoyrosbHas cucTemMa KOOpAMHAT Ha INIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, a0ciucca U opauHata. [loctpoeHue Touek U GuUryp Ha KOOpIMHATHOM MIOCKOCTH.
bykBennble BblpakeHus [IpumeneHue OyKB nisi 3allUCH MaTEMAaTUYECKUX BBIPAKEHUN U
npeiokeHnil. CpoiicTBa apudmernueckux JeiicTBUiA. ByKBeHHbIE BBIpaXEHHS W YHCIOBBIE
MOJICTAHOBKU. DByKBEHHBIE paBEHCTBA, HaXO0XKJIEHUE HEU3BECTHOIO KOMIIOHEHTa. MDOpMyIibl;
dopMynbl mepuMeTpa M IUIOMIAIU MPsIMOYrojbHHMKA, KBajpaTa, o0bEMa Mapajulelenunena u
KyOa. Pemenue TexcToBbIX 3amau PeleHue TEKCTOBBIX 3aady apU(METHUUYECKHUM CIOCOOOM.
Pemenne normueckux 3amad. Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapHaHTOB.
Pemenune 3amau, copepxkamiMx 3aBHCHUMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBL: CKOpPOCTb, BpPEM,
paccTosiHUe; IIeHa, KOJUYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTh, BpeMs, O0BEM pPaOOTHI.
EnuHunbl m3MepeHus: Macchl, CTOMMOCTH; PAacCTOSHUS, BpEMEHH, CKOpOoCcTH. CBSA3b MeXay
€AVHMIIAMHA HM3MEPEHMsI KaKIOW BENMUYMHBL. PelleHue 3anad, CBA3aHHBIX C OTHOILEHUEM,
IPONOPLUOHAILHOCTBIO BEJIMYMH, HPOLEHTaMM; pELIEHHE OCHOBHBIX 3ajad Ha JApoOoUu H
nporeHTsl. OlleHKa U MPUKUIKa, OKpyriaeHue pesyinbrata. CoctaBieHne OyKBEHHBIX BBIPAKEHUIN
Mo ycyioBHIO 3anaud. [IpeacTraBieHune MaHHBIX C MOMOIIBI0 Tabiuil U nauarpamm. CtomOdarbie
JuarpaMMbl: 4TE€HHME M mocTpoeHue. YUrteHuwe KpyroBbIX auarpamm. Harnsanass reomerpus
Harnsanele npeacraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yyrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYrOJbHUK, OKPYKHOCTb, Kpyr. B3aumnoe
pacrojoXeHue JByX MNPSMbIX Ha IJIOCKOCTH, MNapajielbHble MpsIMble, MEepIEeHIUKYISIpHbIC
npsiMble. V3MepeHHne pacCTOSHUM: MEXAy [ABYMs TOYKAMH, OT TOYKH A0 HIpPSIMOH; JUIMHA
MapIuipyTa Ha KBagpaTHOU ceTke. MI3MepeHue u MoCTpOCHHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.
Buasl TpeyroiabHMKOB: OCTPOYTOJbHBIM, MPSAMOYTOJIbHBINA, TYMOYTOJbHBIN; paBHOOEIPEHHBIMH,
pPaBHOCTOPOHHUI. YeThIpEXYrONbHUK, MPUMEPhl YEThIPEXYTrOoJbHUKOB. [IpsSAMOYrojpbHUK,
KBaJpaT: MCIIOJIb30BaHHE CBOWCTB CTOPOH, YIJIOB, qUaroHanen. M3o0paxeHne reoMeTpudeckux
buryp Ha HEIMHOBAaHHOM Oymare ¢ HCIOJIb30BaHUEM LHUPKYJS, JUHEHKH, YTrOJIbHHKA,
tpancnoptupa. Iloctpoenust Ha kierdaroit Oymare. Ilepumerp MHoroyronbHuka. IloHsTHe
wIomaau QUrypsl; €IUHHULBI u3MepeHus Iuomanu. ITpubnnxéHHoe H3MepeHHe MIIoUaIu
¢uryp, B ToM uncie Ha KBaapaTHOU ceTke. [TpubnmxEHHOE M3MEpEeHUE UIMHBI OKPY>KHOCTH,



wiomann kpyra. CuMMeTpusi: LeHTpajibHas, oceBas M 3epKajibHas cumMmerpuu. IlocTpoenue
CUMMETpUYHBIX (uryp. Harmsganele mpencTaBieHHss O NPOCTPAHCTBEHHBIX (QHUrypax:
napajuiesenunes, Kyo, nmpusMma, mupamuaa, KOHyC, MWIMHAp, map u cdepa. M3obOpaxeHue
npocTpaHcTBeHHBIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAaHHUMKOB, LWJIMHAPAa M KOHYCA.
Coznanue Mojesneil mpocTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH, TUIACTHJIMHA W JP.).
[Tonsitne 00bEéMa; equHUIBI M3MepeHUs 00bEMa. OOBEM MPSIMOYTOIBLHOTO TMapaslieeIHIIe/a,
KyoOa.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3VYJIbTATBI OcBoenue yuyeOHOro mnpeamera
«MatemaTtukay J0DKHO 00ecrieunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus
CJIEIYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI JInunocTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMbl y4eOHOTO
npeamera «MaremaTuka» Xapaktepusyrorcsd: llarpmornueckoe BoOCHIHUTaHUE: IPOSBIECHUEM
MHTEpeca K MPOIUIOMY U HAaCTOSLIEMY POCCUHCKOW MAaTeMaTHKH, LIEHHOCTHBIM OTHOLLIEHHUEM K
JOCTMKEHUSIM POCCHMCKMX MAaTEMATMKOB M POCCUMCKOM MAaTeMaTUYEeCKOM IIKOJIBI, K
WCIIOJIb30BAHUIO 3TUX JOCTHKEHHM B PYIMX HAayKax U MPHUKIaAHBIX cepax. ['pakmaHckoe u
JyXOBHO-HPAaBCTBEHHOE BOCIUTAHKE: TOTOBHOCTBIO K BBIITOJHEHHIO OOS3aHHOCTEH Tpa)kIaHuHA
U peanu3alyl ero Mpas, MPEJICTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIHMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBIICHUH, MPOIEAYP IPaXKTAHCKOTO 00IIecTBa (BRIOOPHI, OMPOCH | TIp.);
TOTOBHOCTBIO K OOCYXKICHHIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JIOCTH>KCHU HayKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-ITUYECKUX MPUHIIUIIOB B JACATEIHHOCTH
yu€Horo. Tpy10oBo€ BOCIMTAHUE: YCTAHOBKOM HA aKTUBHOE YYaCTHE B PELICHUU MPAKTUYECKHUX
3a7a4  MaTeMaTU4YeCKON  HampaBiICHHOCTH, OCO3HAHUMEM BaXXHOCTM  MaTEMaTHYECKOIO
0o0pa3oBaHus Ha MPOTSHKCHUH BCEH JKU3HM JUIS YCIEUTHOM MPOo(hecCHOHANBEHON NesTeNIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHHU; OCO3HAHHBIM BBIOOPOM M TMOCTPOCHUEM HWHIWBHUIYAIbHOU
TPaeKTOPUHU 00pa30BaHMSI U )KU3HEHHBIX IIJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTeH.  DcTeTHYecKoe  BOCIUTAHHME: CHOCOOHOCTBIO K OMOLMOHAIBHOMY U
ACTETHYECKOMY BOCHPUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3aJad, pPELICHUH, pacCyXIeHUM;
YMEHHMIO BHJIETh MAaTE€MaTHYEeCKHE 3aKOHOMEPHOCTHM B UCKyccTBe. lleHHOocTM HaydHOTO
MO3HAHUS: OPUEHTALIMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHs 4YeJIOBEKa, MPUPOJbl M OOIIEeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl HaykKu Kak c(epbl YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUJIN3AINN; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA; OBJIAJEHUEM [POCTEUIIMMH HaBBIKAMU
UCCIIEIOBATENbCKON edarenbHocTH. Dusmueckoe BocnuTaHue, (OPMUPOBAHUE KYIBTYpbI
3I0pOBbSI U OSMOIIMOHAIBHOTO ONIAronoNyursi: TOTOBHOCTHIO MPHUMEHSTh MaTeMaTHYeCKue
3HaHMSI B MHTEPECAX CBOETO 370POBbsl, BEJIEHUS 3J0POBOr0 00paza *HU3HU (340pOBOE MUTAHHE,
cOaNMaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, perynspHas Qu3ndyeckas aKTHUBHOCTH);
c(hOpMUPOBAHHOCTHIO HaBbIKA PeQICKCHUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
mpaBa JApPYroro 4YesjgoBeKa. OKOJOIMYECKOE€ BOCIHMTAHHME: OpUEHTAllMed Ha MNpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM JJIs pelleHus 3ajad B 00JIAaCTH COXPAaHHOCTHU OKpYXarollel cpepbl,
MJIAaHUPOBAHUS MOCTYNKOB U OIIEHKH HMX BO3MOXKHBIX MOCIEACTBUN ISl OKPYKArOUIEH CpEeJibl;
OCO3HAHHWEM TIJI00aJIbHOTO XapakTepa »JKOJOTMYECKUX IMpoOieM M NyTed HX pelleHus.
JIMdHOCTHBIE PE3yNbTaThl, OOECIEYUBAIONINE AMANTALUI0 OOYYAIOMIerocs K W3MEHSIOIUMCS
YCIOBUSM COIMAIBbHOW W TPUPOJHOW CpENlbl: — TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHSIX
HEONPEIECNEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JeSITeIbHOCTh, B TOM YHCJIE YMEHHUE YYUThCS y JAPYTUX JIojed, mpuodOperaTb B COBMECTHOU
JESTEIIbHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIIETEHIIMH U3 OMbBITa IPYTHUX; — HEOOXOIUMOCTHIO
B ()OPMHPOBAHUH HOBBIX 3HAHUU, B TOM 4uCie (HOPMYIUPOBATH WJICU, TIOHSTHS, TUIOTE3BI 00
00BEKTax W SBJICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH JACPHUIIUTHI COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTEW, IUIAHUPOBAaTh CBOE pa3BUTHE; — CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAllMI0 KaK BBI3OB, TPEOYIOUIHi
KOHTpPMEp, KOPPEKTUPOBATh PUHUMAEMBIC PEIICHUs U JEHCTBUS, (OPMYITHUPOBATh M OIICHUBATH
PUCKH U TOCIECTBUS, GOPMUPOBATH OTIBIT.



METAIIPEIMETHBIE PE3VJIbTATBI MetanpeaMerHbie pe3yabTaTbl OCBOCHUS MPOTPAMMBI
yuyeOHOro mpenMera «MareMaTHKay XapaKTepU3yIOTCS OBJAJACHUEM  YHHBEpPCAIbHBIMU
MO3HABATEIbHBIMU  JIEUCTBUSMHU, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH JIEUCTBUAMU U
YHUBEPCAIbHBIMU PETYJISITUBHBIMU JEHCTBUSAMU. 1) YHUBEpCalbHbIE I03HABATEIbHBIE IEHCTBUS
obOecrieunBaroT (QopMUpOBaHUE 0a30BbIX KOTHUTHBHBIX IPOILIECCOB OOydaroummxcs (OCBOEHUE
METOJIOB TO3HAHMSI OKPYKAIOLIEr0 MUpPA; I[PUMEHEHHUE JIOTUYECKUX, HCCIIEI0BATEIbCKUX
omepanuii, yMeHui padorarb ¢ nHpopManueii). bazoBeie moruueckue AeHCTBUS: — BBISBIATHh U
XapaKTepU30BaTh CYILECTBEHHBIE NPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATUM, OTHOIIEHUN
MEXy MOHATUSAMU; (HOPMYIHUPOBATH OMPECIICHUs IMOHATHI; YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK Kiaccu(UKAlMK, OCHOBAHUS JJs1 000OIICHUs M CPaBHEHUS, KPUTEPHH IPOBOIUMOIO
aHaJn3a; — BOCIPHUHUMATD, (HOPMYJIUPOBATH U MPEOOPa30BHIBATH CYXKACHUS: YTBEPIUTEIbHbBIC
U OTpHIIATeNbHbIC, CAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC; — BBIBIATH MAaTEMaTUYECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpeuMsi B (akTax, J[aHHBIX, HAONIOJIEHUSX U
YTBEPKACHUSIX; MpEAaraTb KpUTEPUN Ul BBISBICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUUI; —
JeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIOYeHUH, yMO3AKIIOUEHWH 1O  aHAJIOTMM; —  pa3duparb  JI0Ka3aTelbCTBA
MaTeMaTUYECKUX YTBEPKICHUH (TpsMble U OT MPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIBHO
HECIIOKHBIE  JIOKA3aTelIbCTBA MaTeMaTHYeCKHMX (DaKTOB, BBICTpAMBATh apryMEHTAIHIO,
OPUBOJIUTH TMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE PAaCCYXKICHUS;

BBIOMpPATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB PEIICHHS,
BbIOMpaTh HamOoJee NOIXOMANIMA C y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KpPUTEPUEB).
ba3oBble HccnenoBaTesbcKUe JOEHCTBUS: — HCIOJB30BAaTh BOMNPOCHI KaK HCCIIEAOBATEIbCKUN
MHCTPYMEHT I03HaHUs; (OPMYyIHUPOBATh BOMPOCH], (DUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABJIMBATH HCKOMOE U JIaHHOE, ()OPMHUPOBATH THIIOTE3Y, apIrYMEHTUPOBATh
CBOIO MO3UINIO, MHEHHE; — MPOBOJUTH MO CAMOCTOATEILHO COCTABICHHOMY IUIAHY HECIOXKHBIN
HKCIEPUMEHT, HEOOJbILIOE HCCIIEIOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro
00BeKTa, 3aBHUCHUMOCTEHl OOBEKTOB Mexay co00il; — caMOCTOATEIbHO (POPMYIUPOBATH
00001IeHNUsT U BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEIOBAaHHS, OIICHUBATh
JIOCTOBEPHOCTh IMOJIYYCHHBIX pE3YJbTaTOB, BHIBOJOB U OO0OOIIEHMI; — MPOTHO3UPOBATH
BO3MOXKHOE pa3BUTHE MPOIECCa, a TAaK)KE BBIIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTHUU B HOBBIX
ycnoBuax. Pabota ¢ uHpopmanmeil: — BBIBIATH HEJOCTATOYHOCTh M U30BITOYHOCTD
uH(pOpMalliY, JTaHHBIX, HEOOXOIMMBIX AJI PELICHUs 3aJayd; — BBIOMpPATh, AHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
NpEJCTaBICHNs; — BbIOUpaTh (QOpMYy NpeACTaBIeHHUS HHGOPMaLUU M WIUIIOCTPUPOBATH
peliaeMble 3a7a4d CXeMaMH, JMarpaMMaMu, HHOM Tpapukod W HMX KOMOWHALUAMH, —
OLICHMBAaTh HAAE&KHOCTh HMHGOPMALMU IO KPUTEPHUSAM, NPEUIOKEHHBIM YUUTENIEM HWIIU
c(OpMYITHPOBAHHBIM CaMOCTOSATENbHO. 2) VYHHUBepcallbHble KOMMYHUKATUBHBIE JeHCTBUSA
obecreunBarOT CHOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB oOydaromuxcs. OOmenue: —
BOCIIPUHUMATh U ()OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBUHU C YCIOBUSMU U LEJISIMU OOIICHUS;
SCHO, TOYHO, T'PAMOTHO BBIPaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS IO XOJly peIIeHUs 3aJjaud, KOMMEHTHPOBATh MOJIyY€HHBIH pe3ynbTaT; — B
X0J1e 00CYXJIeHUs 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOW TEMBbI, TPOOJIEMBI, perIaeMon
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHBIE HAa TMOUCK PEIICHHUS; CONOCTABIATh CBOM CY)KIEHUS C
CYKICHUSIMH JIPYTHX YYaCTHHKOB JMAJOra, oOHapyXKMBaTh pa3jvMuue M CXOJCTBO IMO3UIUI; B
KOppeKkTHOH ¢dopme (opMynupoBaTh pa3HOINIAcHs, CBOU BO3PAXKEHUS; — MPEICTABIAThH
pe3ynbTaThl pEIIeHUs 3a/Jayd, SKCIEepUMEHTa, MCCIEJ0BaHUsA, IPOEKTa; CaMOCTOSATEIbHO
BbIOMpATh (opMaT BHICTYIUICHHS C Y4€TOM 3a7ay Mpe3eHTallud U OCOOEHHOCTEH ayJuTOpHU.
CoTpyaHuuyecTBO: — TOHMMaTh W HCIOJNb30BaTh IPEUMYIIECTBAa KOMAaHIHOM U
UH/IMBUYaJIbHOM pabOThI NP PELICHUH YYeOHBIX MaTeMaTHYeCKUX 3a/1a4; — IMPUHUMATh LENb
COBMECTHOHM JESTEeNbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW palboThl, pacrpeneisTh
BUJBI PabOT, 1OroBapUBaThCs, 0OCYKIaTh MpOLECC U pe3yiabTaT padoThl; 0000IATh MHEHUS
HECKOJIbKUX JII0JIel; — y4acTBOBaTh B IpyHHoBbIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHHSMHU, MO3TOBBIE IITYPMbI U JIp.); — BBIMOJHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH
CBOM JCUCTBUSI C APYTUMHU WIEHAMU KOMaH/Ibl; — OIIEHMBATh Ka4€CTBO CBOEI0O BKJIAJa B OOIIMIA
OPOAYKT TO  KpPUTEpHsM, C(OpPMYTUpOBAHHBIM  y4acTHUKaMH  B3auMojeicTBus.  3)
VYHuBepcalibHble pEryjiIsTUBHBIE JeHCTBUS oOecreunBarOT (OPMUPOBAHHME CMBICIOBBIX



YCTaHOBOK M KU3HEHHBIX HaBBIKOB JTUYHOCTH. CaMOOpraHHU3aIisi: CaMOCTOSTEIbHO COCTABISATh
IUTaH, aNTOPUTM pPEIICHUs 3aJayd (WM ero 4acTh), BBEIOMpATh CIOCOO pelIeHHs] C y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThl peleHui ¢ yuéroMm HOBOW mH(popmaruu. CaMOKOHTPOJIb: — BIAJETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTta pelieHus MaTeMaTUYecKol 3ajauu; —
IOPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIpUM pEIIEHWU 337aud, BHOCUTh
KOPPEKTHUBBl B JIEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX ~ TPYJHOCTEH; —  OLIEHHMBAaTh COOTBETCTBUE  pe3yibTara JAESITEIbHOCTU
MOCTaBJICHHOW LENH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS WM HETOCTHKEHUS I1elH,
HAXOJUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3VJIBTATEHI IIpeametHbie pe3ynbTaThl OCBOCHHS pabodeil mporpaMMEbl 1Mo
MaTeMaTUKEe NpeICTaBlIeHbl B Kypce «Marematuka» 6 kinacc. PasBuTue norumueckux
IIPEJICTABICHUI U HABBIKOB JIOTHYECKOTO MBIIIIEHHS OCYILIECTBIISETCS HA MIPOTSKEHUH BCEX JIET
00ydeHus1 B OCHOBHOM mKoje. OcBoeHHE yueOHOro Kypca «MaTtemaTuka» B 6 KjacC OCHOBHOM
IIKOJIBl JIOJDKHO OOECTIeYMBaTh JOCTH)KEHUE CIEAYIOUIMX MPEIMETHBIX 00pa3oBaTeIbHbBIX
pe3ynpTaToB: Uucia U BbIUUCIEHHS 3HAThb U IIOHMMATh TEPMMHBI, CBSI3aHHBIE C Pa3IMYHBIMU
BUJAMH YHCENl U Croco0aMu HX 3alMCH, NMEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OAHON (hOpMBbI
3anucy 4Mciaa K Apyrod. CpaBHUBaThb W YHOPSIOYMBATh LENble 4YHCIa, OOBIKHOBEHHBIE WU
JeCSITUUHbIE ApOOU, CPAaBHUBATH YMCJIA OJHOIO U Pa3HbIX 3HAKOB. BHINOIHATE, coueTast yCTHbIE
U I[UCbMEHHbIE NPUEMBI, apu(pMeTHYECKUe AECUCTBUS C HAaTYpaJbHBIMH U LEIBIMH YHCIAMHU,
OOBIKHOBEHHBIMU U JAECSATUYHBIMU APOOSAMHU, MOJOKHUTEIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMHU.
BbruncnsaTe 3HAYEHUS YHMCIIOBBIX BBIPAKEHUM, BBINOJHATH NPUKUAKY M OLIEHKY pe3yJsbTara
BBIUMCJICHUM; BBINOJHATh MpeoOpa3oBaHMUsl YHUCIIOBBIX BBIPAKEHUM Ha OCHOBE CBOMCTB
apupmernueckux  jeiictBuil.  COOTHOCUTH  TOYKY Ha  KOOPAMHATHOM  mpsiMOM €
COOTBETCTBYIOIIUM €H YHCIOM M H300pa’kaTh 4YHCIa TOYKAMH Ha KOOPIMHATHOM MPSMOIA,
HaXOOUuTb MOAydb 4uciaa. COOTHOCHTH TOYKM B IHPAMOYIOJBHOM CHCTEME KOOPIMHAT C
KOOpAMHATaMU 3TOM TOuku. OKpyIIATH LEJble YUCIa U JIeCATUYHbIE ApOOM, HAXOIUTh
npubsmxeHus yucen. Yucnossle U OyKBeHHbIE BbIpaxeHus [loHumarh U ynoTpedasTh TEPMUHBL,
CBSI3aHHbBIE C 3aIMCHIO0 CTENEHU YHUCIIAa, HAXOAUTh KBaJApaT U KyO YHClia, BHIYUCIATH 3HAUEHUS
YUCJIOBBIX BBIPAXKEHUH, coaepxamux creneHd. [lonb3oBarbes mNpU3HAKaMU —JAEITUMOCTH,
packianpiBaTh HATypajbHBIE 4YMCIAa HAa MpocThle MHOXUTeNH. [lonmb3oBaTbes Macmrabom,
COCTaBJIATh NPOMOPLMU M OTHouIeHus. Mcmosb3oBaTh OyKBBI Ui 0003HAUYEHUS YUCENl HpU
3alMMcu MaTeMAaTUYeCKUX BBIPAKEHUHM, COCTABIIATH OYKBEHHbBIE BBIpAKEHUS MU (OPMYIHI,
HaXO/IUTh 3HAueHMs] OYKBEHHBIX BBIPAKEHMH, OCYHIECTBISSI HEOOXOJUMBbIE IMOJCTAHOBKU U
npeoOpazoBanus. HaxoauTh HEM3BECTHBIM KOMIIOHEHT PAaBEHCTBA. PellleHne TeKCTOBBIX 3adad
Pemate MHOromaroBble TEKCTOBbIE 3aJa4uM apupMeTHuecKuM crocoboM. Pemare 3anmaum,
CBS3aHHbIE C OTHOUICHHEM, IPONOPIHOHAIBHOCTHIO BEJIWYHMH, IPOLIEHTAMHU; pellaTh TpU
OCHOBHBIC 3a/ladyd Ha JApoOM M MpoLeHThl. Pemars 3amauM, cojeprkaliue 3aBUCHUMOCTH,
CBS3BIBAIOIME BEJIMYMHBI: CKOpPOCTb, BPEMs, PACCTOSHUE, II€HA, KOJIMYECTBO, CTOUMOCTH;
IPOM3BOIUTENBHOCTh, BpeMsl, 00bEMa paboThl, UCTIONIB3YS apu(MeTHUecKre 1eHCTBUS, OLEHKY,
NPUKUAKY; TOJIb30BAThCA €AMHMUIIAMU H3MEPEHMsI COOTBETCTBYIOIIMX BelUYMH. COCTaBIATh
OyKBEHHBIE BBIPAKEHHMS MO YCJIOBUIO 3ahayd. M3Biekarb MHPOpPMALUIO, MPEICTABICHHYIO B
Tablnuax, Ha JHUHEWHOW, CcTomO0YaTo WM KPYroBOM JauMarpaMMax, HMHTEPHpPETUPOBATH
IIPEJICTABICHHBIE JIaHHBIEC; WCIOJB30BaTh JAaHHBIE MpU peuleHuH 3anad. IlpencraBisTsh
nH(pOpMAIKIO ¢ TOMOIIBIO TaOIUI, TUHEHHON U cTo0uaTOoW nuarpamm. HarmsimHas reoMeTpus
[TpuBoaNTE TpUMEPH OOBEKTOB OKPYKAIOMIETO0 MHpa, HUMEImuX (OopMy H3YUEHHBIX
F€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PABHBIX M CUMMETPHUYHBIX
¢uryp. M3o00paxaTte C MOMOILBIO IUPKYIs, JTUHEHKH, TPAaHCIOPTUPAa Ha HEJIWHOBAHHOM U
KJieTyaToil Oymare wu3y4yeHHbIe IUIOCKHE TeoMeTpuueckue GuUrypsl M KOHQUrypanuw,
cumMmeTpuyHble ¢Gurypsl. [lonb30BaTbCsl TeOMETPUYECKMMHU IMOHATUSIMHU: PaBEHCTBO (UTYD,
CUMMETPUS; UCIOJIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETpHUE: OCb CUMMETPUH, LICHTP
cummeTpun. Haxoguth BENWYMHBI YITIOB M3MEPEHUEM C IIOMOIIBK) TPAaHCIOPTUPA, CTPOUTH
yIJbl 3a/laHHOM BEJIMYMHBI, MOJIb30BAaThCA MpPH PEHICHUH 3a/Jad TPpajyCHOW MEepoW YIJIOB;
pacro3HaBaTh Ha 4EPTEkKaxX OCTPBIN, IPSIMOU, pa3BEPHYTHIM U TYIHOU YIUIbI. BBIYUCIATE JUIMHY
JIOMaHOM, IEPUMETP MHOTOYTOJIBHHKA, IT0JIb30BaThCSl €AMHULIAMU U3MEPEHUS JUIMHBI, BBIPAKaTh



OTHM €OUHMIBI W3MEPeHHs JUIMHBI depe3 Japyrue. HaxomuwTh, HCHONB3ys 4YepTEKHBIE
UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMs TOYKaMHU, OT TOYKH [0 NPAMOM, JJIMHY IIyTH Ha
KBaJpaTHOW ceTKe. BpMUCIATH IUIOMIAaAs (QHUTYp, COCTABICHHBIX W3 MPSMOYTOJHHUKOB,
UCIIONIb30BaTh pa3OueHue Ha MPSAMOYTOJBHWKH, HAa paBHbIE (QUTYpPHI, JIOCTpAaUBaHUE JIO
NPSIMOYTOJIBHUKA; MTOJTb30BATHCS OCHOBHBIMH €IMHHUIIAMHU H3MEPEHHS TIOMIAIIH; BRIPAXKaTh OJTHU
SMHUIBI M3MEpPEHUs IUIOIIAau 4epe3 Apyrue. Pacmo3HaBath Ha MOJEISAX M M300pa’KEHUSX
nUpamMuay, KOHYC, IIWIMHAP, KCIOJIB30BaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHUe, pa3BépTka. M300pakaTh Ha KieT4yaTOW Oymare mpsMOYTOJBHBIN MapauIeIenuIeI.
Bbruucnate 00bEM TPSAMOYTOJIBHOTO TapajuieNienunena, Kyba, TOJIb30BaThCS OCHOBHBIMHU
eAMHHUIIAMHA W3MEpEeHHsT 00BhEMA; BBIpAXKATh OJHH CIMHHUIIBI U3MEpeHHUs 00hEMa depes Apyrue.
Pemrate HeclOXHBIE 337a4ll HA HAaXO0XJICHHE TEOMETPUYCCKMX BEIUYMH B MPAKTHYCCKHX
CUTyallusiaX.



6 KJj1acc

Koua-Bo flata
Ne o/ Tun ypoka XapakTepucTUKA y4eOHOI 1eITeJIbHOCTH
I'naBa n myHKT y4eOHHKA 4acoB
IJIaH dakr
I'naesa 1. /Ipoou u npouenmot (18 1)

1. UTo MBI 3HAEM O IPOOSX 1 Ypok MopaenupoBath B rpadudeckod W mpeaMeTHoW (opme
O0TpabOTKH OOBIKHOBEHHBIE JIpoOM, CBOKMCTBa apoOel (B TOM 4YHCIE C
yMEHUM MOMOIIbI0 KOMIbIOTEpa). CpaBHUBATh U yNOPSA0YUBATH
pednexcun OOBIKHOBEHHBIE JpOoOU, NPUMEHSATH pPA3IUYHbIE MPUEMBI

2. Urto MBI 3HaeM 0 Apo0sx 1 Ypok cpaBHeHUs. BbINOMHATH cokpamienue n1pooeii. COOTHOCHTH
0TpaboTKH JIpOOHBIE YKCTIa ¢ TOUKAMH KOOPJIWHATHOU MPSIMOH.
yMEHUM IIpoBoaMTH YHCIIOBBIE JKCIIEPUMEHTHI, Ha HX OCHOBE
peduexkcun AeJIATh BBIBOJIbI, O0BSICHATD UX.

3. Boruncnenus ¢ npoosmu 1 Ypok @®opmy/MpOBaTh W INPHMEHATb NPABUJIA BBIIOJHECHUS
0TpaboTKH apu@MeTHUecKux AeUCTBUI ¢ JpOOSMH, BBINOJIHATH
YMEHUI BBIYHCIICHUSI C IPOOHBIMU YHCIIAMH.
pediexcun AHANU3UPOBATh PA3JMYHBIE CHUTYallUM, CBSI3aHHBIE C

4, Brruucnenus ¢ apoosmu 1 Ypoxk MpUMEHEHUEeM  JIpobeit, u NMPOBOAUTHL  HECIIOKHBIE
OTpabOTKH pacCyKJIeHHUsl, TMPUBOJALIME K OTBETY Ha IIOCTaBJICHHBIE
YMEHUUI BOIIPOCHI.
peduexcuu Pemath 3amauym, BKIIOYAIONIME IPOOH, COCTABJATH IUJIaH

5. «MHOTOATAKHBIC) le061/1 1 YPOK pemeHuda 3aJa4M, KOMMEHTHPOBATh CBOU NEUCTBUS
OTKPBITHUS Hcnonb3oBath JIpoOHYIO yepTy Kak 3HaK JeJCHUS.
HOBBIX IIpuMeHATH pa3IMYHBIE CHOCOOBI BBIYMCICHUS 3HAYCHHI
3HAHUH JIPOOHBIX BRIPAKECHUI, MPe00Pa30BbIBATH «MHOTOITAXKHBIC»

6. «MHOT03TaKHBIE» TPOOH 1 Ypok Apobu
0TpaboTKH Pacno3HaBaTh ¥ pemiaTb OCHOBHBIE 3aJaddl Ha JpoOH,
yMeHHit NPUMEHSAITh Pa3HbIe CIIOCOOBI HAXOXKICHHS YacTH YHCIA U

pednexcun

quciia 1o €ro 4acTu, KOMMEHTUPOBATb CBOU I[CﬁCTBPISI.




OcHOBHBIE 3371a4H Ha IpoOH

Ypox
OTKPBITUA
HOBBIX
3HAHUH

OcHOBHBIE 3371a4H Ha IpoOH

Ypok
0TpaboTKH
YMEHHI
pednexcun

OcHOBHBIE 337124 Ha IpoOH

Ypox
0TpabOTKH
yMEHUMI
pednexcun

10.

Yto Takoe IMPOUCHT

Ypok
OTKpI)ITI/Iﬂ
HOBBIX
3HAHHH

11.

Yto Takoe IMMPOLCHT

Ypok
0TpaboTKH
yMEHUHI
pedaexkcun

12.

Yto Takoe IMPOLCHT

Ypok
0TpaboTKH
yMEHUHI
pedrexkcun

13.

YTo Takoe MpoLEeHT

Ypok
0TpaboTKH
yMEHUHI
pedaexkcun

14.

YTo Takoe MpoLEeHT

Ypok
0TpaboTKH
YMEHUU
pednexcun

I[IpumeHsITh TOJy4YEHHBbIE 3HAHUA B  CUTyalUUsX U3
peabHOM KU3HU. AHAIU3HUPOBATH U OCMBICJIMBATH TEKCT
3aJaud, MOAeJHPOBATH YCIOBHE C I[OMOLIBIO CXEM H
PUCYHKOB; CTPOMTB JIOTUYECKYIO IIETIOYKY PAaCCYXICHHIA,
BBINOJIHATH  CaMOKOHTPOJb,  MpOBEpssi ~ OTBET  Ha
COOTBETCTBHUE YCIIOBHIO

OO0BbSICHATBH, 4YTO Takoe TMPOILIEHT, HCHOJIb30BATHh U
NMOHMMATh CTaHAApTHBIE OOOPOTBI pEYd CO CIOBOM
«TIPOILIGHT»; HAXOAUTH HUH(MOPMALIMIO, CBA3AHHYIO C
npouentamu, B CMU.

Bbipaxath NpoueHThl B Apo0sSX U JApoOM B MPOIICHTAaX.
MoaenupoBaTh TOHSATHE MPOIICHTa B Tpaduveckoin hopme
(B TOM 4HcIe ¢ TOMOUIBIO KOMIIBIOTEPA).

Pemiath 3amaun Ha HAXOXKJICHUE HECKOJIBKHX IPOICHTOB
BEJIMYMHBI; IPUMEHSATH MOHITHE MPOLEHTA B MPAKTUYECKUX
CUTYaIUsX.

AHAJIM3MPOBATH TEKCT 3a/layd, NPOBOAUTH UHCIOBHIE
OKCIIEPUMEHTHI, MOJAEJIHPOBATH YCIOBUE C IIOMOIIBIO CXEM H
PHUCYHKOB.

OO0BACHATH, B KaKWX CIy4asxX JUIsl TIPEICTABJICHUS
nH(pOpPMaIIMK HUCTOJIB3YIOTCS CTONOYAThIE JUarpaMMbl, a B
Kakux — KpyroBble. HW3BJeKaThb U HHTEPNPETHPOBATH
uH(pOpMAIIMI0O W3 TOTOBBIX  JUMarpaMM,  BBINOJIHSATH
HECJIO)KHBIC BBIUMCIICHHS 110 JaHHBIM, MPEICTABICHHBIM Ha
nuarpamme. CTPOUTH B HECIOXKHBIX CIIydasx CTOJO4YaThie U
KpyroBbIe JHMAarpaMMbl 110 JIaHHBIM, TIPEJCTABIICHHBIM B
tabnmanor opme. IIpoBoAUTH HCCIIETOBAHUS TTPOCTEUIITNX
COIIMANILHBIX SBJICHUIA MO TOTOBBIM JUArpaMMam
Ilocobue « Konmponvhsie pabomuly.
3auém 1. ObvikHoBeHHbIE OpoOU.

Ilocobue «Temamuueckue mecmory. Tecm 1. Cpaenenue
opobeii. [leticmsus ¢ Opoosmu. Tecm 2. Ocnoguvie 3a0auu Ha




15. | CronGuaTsie " KpYTOBBIC 1 Ypox opoou. Tecm 3. Ilpoyenmei.
JarpaMMbl OTKPBITHUS
HOBBIX 3HAaHUU
16. | CronbuaTsie u KpYTOBBIC 1 Ypok
JarpamMmmbl 0TpaboTKH
YMEHHI u
pednexcun
17. 0630p u KoHMPOIL 1 Ypox
pa3BHUBAIOIIETO
KOHTPOJIS
18. 0630p u KoHmpo.1b 1 Ypok
pa3BHUBAIOIIETO
KOHTPOJIS
I'nasa 2. Ilpamovie na naockocmu u ¢ npocmpancmee (7 1)
19. | Ilepecekaromuecs npsiMble 1 Ypok Pacno3snaBaTh ciyuau B3aUMHOIO PpAaCIOJNIOXKEHUS JABYX
OTKPBITHUS OpsSMBIX, a TaKKEe BEPTHKAJIbHBIC yIiibl. OnpeneisTh yIibl,
HOBBIX 3HaHUI | OOpa3oBaHHBIE  JBYMS  MEPECEKAIOIIUMUCS  HPSIMBIMH.
HN300pakaTs [Be Mepecekarouiyecss mpsMble, CTPOUTh
20. HepeceKanmI/Ieca MpsAMBIC 1 ypOK IPAMYIO, NEPIEHAUKYIIPHYIO ﬂaHHOﬁ
0TPadOTKN Pacno3HaBatrh cCiyyau B3aUMHOIO pPacHOJIOKEHHUS JBYX
yMeHUH U | IpsAMBIX Ha IUIOCKOCTM W B TPOCTPAHCTBE, a TaKke
peguexcnn napajuleJibHble CTOPOHBI B MHOTrOyrojibHUKax. M3o0paxkars
21. | lMapanenbHble npsMble 1 Ypoxk JBE napanie/ibHbIC psIMBIE, CTPOUTH npsIMYto,
OTKPBITHA napajuieIIbHYIO JTAHHOM c IIOMOIILIO YepTEKHBIX
HOBBIX 3HaHUH | MHCTPYMEHTOB. AHAJM3HPOBATH  CHOCO0  IOCTPOEHHS
NapajuIeNbHBIX TIPSMBIX, MOMIArOBO 33JaHHBI PHCYHKaMH,
22. | Mapannenbuble npsiMbie 1 Ypok BBINOJHSATh [TOCTPOCHHS; OCYMIECTBISITH CaMOKOHTPOIIb,
0TPa60VTKH IpOBEPsASi  COOTBETCTBHE  IIOJNYYEHHOTO  HM300paKeHUS
YMCHUH U | sananHoMy. DOpPMYJIUPOBATH YTBEPXKICHUS O B3aHMHOM

pednexkcun




23. | Paccrosinue Ypok pacIoNOKEHUHU JIBYX TMPSIMBIX, CBOMCTBaxX MapalieIbHbIX
OTKPBITHS MPSIMBIX
HOBBIX 3HaHui | U3MepsATh pacCcTOsIHUE MEXKAY ABYMSI TOUYKAMU, OT TOUKH 10
IPSIMOM, MEXIY JIByMsl TapaJlJIEIbHBIMU MPSIMBIMHU, OT TOUKH
24. | Paccrosinne Ypoxk no 1ockoctd. CTpoOWTh  TapajuiebHbIE TIPSIMbIE  C
0TPaboOTKH 3aJJaHHBIM  PACCTOSIHUEM  MEXIAYy HHUMHM, a  TaKxke
YMCHUI U | reOMETpUYECKOE MECTO TOYEK, obJaaromiee onpeneaéHHbIM
peduexcun CBOMCTBOM
25. | O630p u kKoHMpoIbL Ypok
Pa3BUBAIOILCTO | [locobue «Konmponvusie pabomwiy. [Iposepounvie pabomoi:
KOHTPOJIA 1. Ilepecexarowuecsa npamvle. 2. llapannenvrvle npsauvie. 3.
Paccmosinue.
I'nasa 3. /lecamuunsvie opoou (9 u)
26. | JlecsTiuHas 3amuch ApoOeit Ypok 3anuchIBaTh U YHTATH JecsTuyHble Apoou. IlpeacraBiasaTh
OTKPBITHS JNECATHUYHYIO ApoOb B BHJE CyMMbI Pa3psAIHBIX ClIaracMbiX.
HOBBIX 3HaHUl | MoaeanpoBaThb JECATUYHBIE Ipoou PUCYHKAMHU.
27. | ecstnunas sammich npobeit Vpoxk IlepexoauTh OT IECATUYHBIX JPOOEH K COOTBETCTBYIOIIUM
oTpaBoTKH 00BIKHOBEHHBIM co 3HameHaTeasmu 10, 100, 1000 u T. 1. u
yMeHHii 4 | Ha00OopoT. I/Ifoﬁpamavn, JECSITHYHBIE TPOOM TOYKaMHU Ha
pedexcun KOOPJIMHATHOU TIPSIMOi
28. | Jlecatuumbie ApobH M MeTpHuCCKas Vpox Hcnonb3oBaTh ECATUYHBIE TPOOU AJS Tepexoa OT OJHUX
CHCTeMa Mep OTKpBITHS CAVHUI] HU3MEPEHHUs] K JPYyruM, OOBSICHATH 3HAUYCHUS
HOBBIX 3Hammii | ACCATHYHBIX MPHCTABOK, HMCMOIB3YEMBIX JUIA o0pa3oBaHUs
Ha3BaHUU €UHUI] B METPUUYECKON CUCTEME MEP
29. | ITepeBont  obbIKHOBEHHOH /podH B Ypok @opMyJUPOBATH TPU3HAK OOPATUMOCTH OOBIKHOBEHHON
ACCATHIHYIO 0Tpa6OUTKH JPOOH B JIECATUYHYIO, IPUMEHSITh €r0 JUIA PACIiO3HABAHUS
YMCHHH 1| 1poGeit, [us KOTOPHIX BO3MOXHA (WMIM HEBO3MOYKHA)
pedrexcru necsatuyHas 3anuch. [IpeacTaBasATh OOBIKHOBEHHBIE JPOOH
30. | IepeBox OOBIKHOBEHHOW ApoOH B Ypox B BHUJIE JIeCATUYHBIX. [IpMBOAUTH TIpUMEPHI SKBUBAJIICHTHBIX
ACCATHTHYIO 0TPa60vTKH NpPE/ICTABICHUIN TPOOHBIX YHCEIT
YMEHHH 1 | Pacno3HaBaTh paBHbIC JeCATUYHBIE ApoOH. OOBACHATH Ha

pednexcun




31. | CpaBHEHHE NECATHYHBIX TpOOECii 1 Ypox npuMepax nOpuéM  CpaBHEHHUS  JICCATHYHBIX  JpOOECH.
OTKPBITHS CpaBHUBATHL U YHNOPSJAOYMBATHL  JICCATUYHBIC JPOOH.
HOBBIX 3HaHUI | CpaBHMBATh OOBIKHOBEHHYIO U JIECATHYHYIO JIpoOH,
32. | CpasHenue ecATHIHBIX Apobeii 1 Vpox BEIOMpas MOAXOIANIYt0 (GOpMYy 3amUCh JaHHBIX YHCEI.
0TpaGoTKH BoisiBaSITH 3aKOHOMEPHOCTD B MIOCTPOCHUU
yMeHMit 41 | TIOCIIEIOBATENBHOCTH IECATUYHBIX Apo0eii. PemarTs 3anaqu-
pediexcuu HCCIIE/I0BAHNS, OCHOBAHHBIC HA [OHHMAHUM I10PA3PAIHOIO
33. | O630p u koumpons 1 Vpok MPUHIUIIA JECATUYHOM 3aUCH APOOHBIX YHCEIL.
PA3BHBAIOIIETO Hoc?6ue «Konmponvnvie pabomwi.
KOHTPOJIS 3auém 2. [lecamuunvie Opobu.
Ilocobue «Temamuueckue mecmoiy. Tecm 4. Jlecamuunvie
34. | O630p u kKoHmpow 1 Ypok Opoéi.
Pa3BHUBAIOIIETO
KOHTPOJIS
I'nasa 4. /leiicmeus ¢ oecamuunvimu opooamu (31 u)
35. | Cioxxenue u BBIYMTaHUE 1 Ypok KoncrpyupoBarh airoput™mbl CIOXKEHUS W BbIYUTAHMS
JECATUYHBIX Tpo0ei OTKPBITHS JIECATUYHBIX JIpo0Oel, WIIJIIOCTPUPOBATH KX IPUMEpPaMHU.
HOBBIX 3HAHUHN | BbIUMCAATH CYMMBI M Pa3HOCTU JIECATHUYHBIX JIpOOEit.
36. | CioxxeHue 51 BBIUMTAHUE 1 Ypox BuruMcasiTh 3HaAYEHUS CyMM M Pa3HOCTEH, KOMIIOHEHTAMU
JECATHUYHBIX Ipo0eit 0TpaboTKH KOTOPBIX SIBISIIOTCS OOBIKHOBEHHAs] M JECATHYHAs IpoOb,
yMEHUI u | oO0cyxmasi Tpu ITOM, Kakas (opma MpeiCTaBICHUS YHUCEN
pednexcun BO3MOXKHa U Oolee 1enecoodpazHa. BbINOIHATH OIEHKY U
37. | Cnoxenue 51 BBIYMTAHUE 1 VYpok MPUKUJIKY CYMMBI JCCATUYHBIX apoOei. PemaTh TeKCTOBBIE
JECATUYHBIX Tpo0ei 0TpaboTKH 3alayd, MpPENIoarapliue  CJIOKEHHE U BbIUUTAHHE
yMEHUH U | JECATUYHBIX Jpo0ei
pedaexkcun HccnenoBarb 3aKOHOMEPHOCTh B M3MEHEHHMM TOJIOKEHHS
38. | Cnoxenue u BBIYUTAHUE 1 Ypok 3amsATON B JECATUIHOM IPOOH MPU YMHOKCHHUH U JCIICHUH €€
JECATUYHBIX Tpo0ei 0TpaboOTKH Ha 10, 100, 1000 u 1. . DopmMyJMpoOBaTHL IpaBUiIa
yMEHHUH M | YMHOXXEHHS U JIeeHHs necatuanoun apoou Ha 10, 100, 1000
peduexcuu u 1. A. IIpuMeHATHL yYMHOXEHUE M JEJCHHE IECATUYHOU
39. VYMHOXKEHNE U NelneHre JTECATUUIHON 1 yp()K }IpO6I/I Ha cremneHb uncaa 10 mis nepexonaa OT OAHUX COUHHALT
apo6u Ha 10, 100, 1000 OTKPBITHS u3MepeHuss K JpyruM. Pemars 3agaud ¢ peajgbHbIMHU

HOBBIX 3HAaHUN

JIAHHBIMU, TIPEJICTABICHHBIMU B BUJIC JECATUYHBIX ApOOEH




40.

VYMHOXEHHE U JeICHUE NECATHYHON
npob6u Ha 10, 100, 1000

Ypok
0TpaboTKH
YMEHHI u
pednexcun

41.

VYMHOXEHNE U OEJICHUE NECITUYHOMN
npob6u Ha 10, 100, 1000

Ypok
0TpaboTKH
YMEHHI u
pednexcun

42.

YMHOXKEHUE ACCATUIHBIX APOOCH

Ypox
OTKPBITHS
HOBBIX 3HAHUU

43.

YMHOXEHUE JECATUUHBIX ApoOeit

Ypok
O0TpabOTKH
yMEHUHI u
pedaexkcun

44,

YMHOXEHUE JECATUYHBIX ApoOeit

Ypok
0TpaboTKH
YMEHUH u
pednexcun

45.

YMHOXEHUE JECATUIHBIX APoOeit

Ypok
0TpaboTKH
YMEHUH u
pednexcun

46.

YMHOKEHUE AeCATUYHBIX Ipo0eit

Ypok
O0TpabOTKH
yMEHUHI u
pednexcun

47.

Jlenenue necATUYHBIX ApoOeit

Ypok
OTKPBITUSA
HOBBIX 3HAaHUN

48.

Jlenenue necATHYHBIX 1poOeit

Ypok
0TpaboTKH
YMEHHI u

KoncTpyupoBarh airopuTMbel YMHOXEHUS JECATUYHOMN
IpoOM  Ha JECATUYHYIO Ipo0b, HA HATypaJIbHOE YHCIIO,
WITKCTPUPOBATH IPUMEPAMU COOTBETCTBYIOIINE MPABUIIA.
Burunciasarsb IPOU3BENEHUE JICCATUUYHBIX pooeii,
JECATUYHON ApoOM M HATypaJIbHOrO YHUCIA. BBIYHCIATH
IIPOU3BE/ICHUE JIECATUYHOM JpoOM U  OOBIKHOBEHHO,
BBIOMpAsl TOAXOMASIIYI0 (GOpMY 3amuCH JPOOHBIX YHCEI.
Bo3Boauth jgecaTuuHyr OpoOb B KBagpar M B KYO.
BoruuciasaTs 3Ha4€HUS YUCIIOBBIX BBIPAXKEHUH, COAEPIKALUX
JIEUCTBUSI CIIOKEHHSI, BBIYUTAHUS U YMHOXKCHUS I€CATUUHBIX
npobOeil. BbIMOJHATH TNPUKUIKY M OLEHKY pe3yJlbTaToB
BBIYUCIICHUH. PemaTh TEeKCTOBbIC 3a/1a4 apu(PMETHUECKIM
cocoboM. PemaTh 3a7aun  Ha HaxXOXKICHHE YaCTH,
BBIPXCHHOW JACCITHYHON POOBIO, OT JAHHON BEIIMYMHBI
OO0cyxaaTh NPUHIUINAIBHOE OTJIMYUE JEUCTBUS JIE€ICHUSA
OT JPYTUX ACUCTBUHN C ACCATUUYHBIMU Ipo0simMu. OcBaUBATh
QITOPUTMBl  BBIYUCJIEHUM B CiIy4yasx, KOIJa 4YacTHOE
BBIPAKAETCS  JIECATHYHOM  JIPOOBIO. ConocraBJjsTh
pa3iryYHbIe CIOCOOBI MPEACTaBIeHUsI OOBIKHOBEHHON JIpOOHU
B BuUIe jgecatnuHod. Pemarb  TEKCTOBBIE  3aIa4yd
apuQMEeTHUYECKUM  CIOCOOOM,  HCHOJNB3Ys  Pa3IUyHbIC
3aBUCUMOCTH MEXJIY BEIMYMHAMH; AHAJIM3MPOBATH U
OCMBICJIMBATHL TEKCT 3aJauH, CTPOUTH JIOTUYECKYIO
LETOYKY pacCyXJICHUM; KPUTUYECKH OLIEHUBATH
MOJIYYEHHBI  OTBET,  OCYHIECTBJATH  CaMOKOHTPOJb,
MPOBEPSsI OTBET HA COOTBETCTBUE YCIOBUIO

Bo1uucasaTh 4yacTHOE OT JENIEHUS Ha JECATUYHYIO JpoOh B
obmiem cinyyae. OcBauBaTh NMPUEMBI BRIYUCIICHUS 3HAYCHHIA
JIPOOHBIX BBIPAKEHUHN

OkpyriasiTe JeCATUYHBIE APOOU «IIO CMBICITY», BBIOHpas
Jaydiiee U3 MPUOMIKEHUH ¢ HEIOCTaTKOM W C M30BITKOM.
®opmyIMpOBaTh  TPABWIO  OKPYIJIEHUS  JIECATUYHBIX
IpoOel, MPUMEHATh €ro Ha mpakTuke. OOBACHATH, YeM




pednexkcumn

49.

Jlenenue AecATUUHBIX APOOEi

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcun

50.

Jlenenue necITHYHBIX ApoOei

Ypok
0TpaboTKH
yMEHUMI u
pedexcun

51.

JleneHue necATHYHBIX ApoOCi

Ypok
0TpaboTKH
yMEHUMI u
pedexcun

52.

JleneHue  JECATUYHBIX
(mponomxeHue)

npobeit

Ypok
OTKPBITHUSA
HOBBIX 3HAaHUN

53.

Jenenue JIECSITUYHBIX
(mpoaoKeHue)

npobeit

Ypox
0TpaboTKH
YMEHUH u
pednexcun

54.

Jenenue JIECITUYHBIX
(mpoaoKeHue)

npobeit

Ypox
0TpaboTKH
YMEHUH u
pednexcun

55.

Jenenue JIeCSITUYHBIX
(MpoaomKeHue)

npoOeit

Ypok
0TpaboTKH
YMEHUU u
pednexcun

56.

OxkpyrieHue JecsITUYHBIX ApoOeit

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

OTJIMYAETCS OKPYIJIEHHUE JECATHUUHBIX IpO0eil OT OKpYIJIeHUs
HATYpaJIbHBIX YHCENl. BRIYMCIAATH MPUONMKEHHBIE YaCTHBIE,
BBIPQXCHHBIE ACCITUYHBIMU JpOOSIMH, B TOM 4YHCIE MpH
pEelIeHUH 3aJlady IPAKTUYECKOTO XapakTepa. BbINOJIHATH
MNPUKUAKY U OLIEHKY Pe3yJIbTaTOB JACHCTBUM C AECATUYHBIMU
IpoOsIMU

Pemiath TekcTOBble 3amauM apUPMETHUUECKHUM CIIOCOOOM,
UCIIOJIb3Ysl 3aBUCUMOCTh MEXKIY BEIMYMHAMHU (CKOPOCTb,
BpeMsl M pACCTOSHUE), AHAJTU3UPOBATH U OCMBICIHBATH
TEKCT 3ajaud, nepedopmynMpoBaTh YCIOBUE, M3BJIEKATh
HeoOXoauMyI0 HH(OpPMALNIO, MOJAEJUPOBATH YCIOBHE C
MOMOIIBIO CXEM, KPUTHYECKH OIEeHUBATH IOJTyYEHHBIN
OTBET, OCYILIECTBJSATH CAMOKOHTPOIIb, MPOBEpPsisl OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

Ilocobue «KonmponvHuvle pabomwiy. 3auém 3. [eticmeus c
oecamudHblMu OpoOIMU.

Iocooue «Temamuueckue mecmory. Tecm 5. Cnoowcenue u
sblyumanue Oecimuunvlx Opoodeu. Tecm 6. Ymuoowcenue
decamuunvix Opoobeu. Tecm 7. [lenenue decamuunvix opooell.
Tecm 8. 3a0auu na osudxcenue




57,

OkpyriieHHe JeCATUYHBIX Ipo0ei

Ypok
0TpaboTKH
YMEHHI u
pednexcun

58.

OKpyTJIeHHEe JeCATUYHBIX Ipo0ei

Ypok
0TpaboTKH
YMEHHI u
pednexcun

59.

38,,[[3‘11/1 Ha IBUXKCHUC

Ypox
OTKPBITHS
HOBBIX 3HAHUH

60.

3amaun Ha IBIKECHUE

Ypok
O0TpabOTKH
yMEHUHI u
pedaexkcun

61.

3amaun Ha IBIKECHUE

Ypok
0TpaboTKH
YMEHUH u
pednexcun

62.

3agaun Ha JIBUKEHUE

Ypok
0TpaboTKH
YMEHUH u
pednexcun

63.

0630p u KoHmpo

Ypok
Pa3BHUBAIOIIETO
KOHTPOJIS

64.

0630p u KoHmMpoOL

Ypok
Pa3BUBAIOIIETO
KOHTPOJISI

65.

0630p u KoHmpoIb

Ypok
Pa3BHUBAIOIIETO
KOHTPOJIS

I'nasa 5. Oxpyscnocmo (9 u)




66.

OKpYXKHOCTh M TIpsIMast

Ypok
OTKPBITHS
HOBBIX 3HAHUM

67.

OKpyXHOCTb U MpsMast

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcun

68.

JIBe OKPYKHOCTH Ha MJIOCKOCTH

Ypok
OTKPBITHUSA
HOBBIX 3HAHUU

69.

I[Be OKPY?KHOCTH Ha IINIOCKOCTHU

Ypok
0TpaboTKH
YMEHHU u
pedexcun

70.

HOCTpOGHI/Ie TPEYroJIbHUKA

Ypok
0TpabOTKH
yMEHUHI u
pednexcun

71.

[TocTpoeHue TpeyroibHUKa

Ypok
0TpaboTKH
YMEHUH u
pednexkcun

72.

Kpyrnsle Tena

Ypok
OTKPBITUSA
HOBBIX 3HAaHUN

73.

0630p u KoHmpoIb

Ypok
Pa3BHUBAIOIIETO
KOHTpPOJIS

PacnoznaBartsp pa3In4YHbIC ClIy4au B3aMMHOI'O
pacrojoXKeHusl MPSMOM M OKPY)KHOCTH, M300paxaTh UX C
IIOMOLIBI0  YEPTEKHBIX  MHCTpyMeHTOB. McciienoBarn
CBOICTBa B3aUMHOI'O PAcIOJIOKEHUS MPSMON U OKPY>KHOCTH,
UCMONb3ysl  DKCIEPUMEHT,  HaOIoJleHHe,  U3MEepeHHue,
MozenupoBanue. CTPOUTH KacaTelbHYIO K OKpPY)KHOCTH.
AHAIUM3NPOBATh CIIOCOO IOCTPOEHMs KacaTelabHOH K
OKPYKHOCTH, IOIIAr0BO 33JaHHbI PUCYHKAMHU, BBINOJIHSATH
IIOCTPOCHHSA, OCYWIECTBJATh CAMOKOHTPOJb, IpOBEPSs
COOTBETCTBUE IOJYYEHHOIO H300paXCHUsI 3a/JaHHOMY.
KoHcTpynpoBaTh airopur™M IMOCTPOEHUS H300pakeHUil,
coJepKalx KOHPUTYPAIUIO «KacaTellbHas K OKPY>KHOCTH»,
CTPOUTH 110 anroputMmy. @opmyaupoOBaTh YTBEP)KIEHUSA O
B3alMHOM DPACIIOJIOKEHUHU MTPSIMON U OKPY>KHOCTH
PacnoznaBartsp pa3In4YHbIC clIy4au B3alMHOI'0
pacrojoXKeHus: JBYX OKPYXHOCTEH, H300paxarb HX C
IIOMOUIbI0  YEPTEKHBIX ~ MHCTPYMEHTOB U OT  DPYKH.
HccaenoBarb CBONCTBA B3aMMHOTO PACIIOJIOKEHUS MPSAMOMN
U OKPY)XHOCTH, HCHOJb3ysd 3SKCIIEPUMEHT, HaOIro/eHue,
u3MepeHue, MojaenupoBaHue. KoHcrpympoBath anroputm
MOCTPOCHMSI M300paKeHUH, COAEpIKaIMX JBE OKPYKHOCTH,
Kacarolluecsl BHEIIHUM U BHYTPEHHUM 00pa3oM, CTPOMTH 110
anroputMy. @opmMyaIHpOBATH YTBEPKACHHS O B3aUMHOM
pacrlojokeHUH  JIBYX  OKPYKHOCTEM. CpaBHuBaThH
pa3jaMyYHbIE CIIy4al B3aMMHOIO  pACIOJIOKEHHUS  JIBYX
OKPYXHOCTEU

CTpouTthb TpEeYrojbHUK MO TPEM CTOpPOHAM, ONMCHIBATH
nocrpoeHre. MOpMyJINPOBaTh HEPABEHCTBO TPEYrOJIbHUKA.
HccnenoBath BO3MOKHOCTh MOCTPOEHUSI TPEYTOJbHHUKA IO
TPEM CTOpOHAM, UCIIOJIb3Ysl HEPABEHCTBO TPEYTOJIbHUKA
Pacno3naBath IWIMHIpP, KOHYC, IIap, W300pakaTh HX OT
PYKH, MOJEJHPOBATh, HCHONb3Yys Oymary, IUIaCTHIINH,




74,

0630p u KoHmMpoL

Ypok
pa3BHUBAIOLIETO
KOHTPOJIS

npoBOJIOKY U T. A. McciienoBaTh CBOWMCTBA KPYIJIBIX TeIl,
UCTIONB3Yysl  OKCIEPUMEHT,  HaOMIoJeHHe,  HU3MEpeHue,
MozenupoBanue. OnucbiBaTh UX cBolcTBa. PaccmartpuBarth
npocTelnme KOMOMHAIWKY Te: KyO U map, UWIMHID | 1Iap,
Ky0 M UMIMHIp, NupaMuia U3 Lapos. PaccmarpuBarth
IIPOCTEUIINE CEYECHUS KPYIVIBIX TeJl, I10Jyd4aeMble ITyTEM
IIPEIMETHOTO MM KOMIIBIOTEPHOTO  MOJEIHMPOBAaHMS,
ompeaeasATh uX BUA. PacmosHaBaTh pa3BEPTKU KOHYcCa,
LWIMHIPA, MOAETHPOBATH KOHYC U LIWJIMHAP U3 Pa3BEPTOK
Ilocobue «Konmponvnvie pabomwiy. [Iposepounas paboma
4. Oxpyorcnocmu

I'nasa 6. Omnowenusn u npouenmot (14 u)

75.

YTto Takoe OTHOIIICHUE

Ypok
OTKPBITHUSA
HOBBIX 3HAaHUN

76.

YTto Takoe OTHOIICHUE

Ypok
0TpaboTKH
yMEHUHI u
pedrexkcun

77,

I[eJ'IGHI/Ie B JaHHOM OTHOIICHHH

Ypok
OTKPBITUSA
HOBBIX 3HAaHUU

78.

I[eJ'IGHI/Ie B JaHHOM OTHOIICHHH

Ypok
0TpaboTKH
yMEHUHI u
pedaexkcun

79.

I[CJ'ICHI/IC B JaHHOM OTHOIICHHH

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcun

80.

«['maBHasy 3agaua Ha MMPOLCHTHI

Ypok
OTKPBITUSA
HOBBIX 3HAaHUN

OO0BsICHATBH, YTO IOKA3bIBAET OTHOLUIEHUE JBYX 4YHCEI,
HCII0JIL30BATh U MOHUMATh CTaHJIaPTHbIE 000POTHI PEUYH CO
CIIOBOM  «OTHOIIECHHE». CocraBasiTb  OTHOIICHHS,
O0BSICHATH  COJIEP)KATENbHBIH  CMBICI  COCTaBJIEHHOI'O
OTHOILIEHHUS.

OO0BbSICHATBH, KaKk HaXOASAT OTHOUIEHHE OJHOMMEHHBIX U
Pa3HOMMEHHBIX BEIMYMH, HAXOAUTH OTHOIICHUS BEJINYMH.
MopenupoBarb  OTHOIIEHHMS BEJIWYUH C  [TOMOIIBIO
pUCYHKOB U depTexkeil. Pacmo3dnaBaTh mnpoOiemsl, uis
pelieHuss KOTOpbIX TpeOyeTrcs NpPUMEHEHHWE TOHATHUS
OTHOILIEHHSI, B TOM YHCJIe MPOOIeMbl U3 peaIbHON KU3HHU, U
pemaTh ux.

AHaJIM3MPOBATh  B3aUMOCBSI3b  OTHOIIEHUH  CTOpOH
KBaJIpaToB, UX NMEPUMETPOB U IJIOMIAACH.

OO0BACHATBH, 4YTO IMOKa3blBaeT MacwmITad (KapTel, IJIaHa,
yeprexa, monenu). IlpuMensaTs 3HaHus O MaciTabe Ass
pelieHus 3ajad  [pakTUdeckoro xapakrepa. CTpouTh
«KOTUW» (PUTYpHI B 33JaHHOM MaciTade

Pemarb 3asaun Ha JE€lE€HHUE 4YUCEN U BEIMYHMH B JaHHOM
OTHOIIEHUH, B TOM YHCJI€ 3a7]aul IPAKTUUYECKOT0 XapakTepa.
AHaIM3MpoOBaTh, Kak IIpU IIOCTOSHHOM IIEpPUMETpE




81.

«["naBHasy 3amaya Ha TPOIIEHTHI

Ypok
0TpaboTKH
yMEHUHI u
pednexcun

82.

«["naBHas» 3a/1aya Ha POLICHTHI

Ypok
OTpabOTKH
YMEHHI u
pedekcun

83.

«['maBnHasy 3agada Ha IMPOLCHTLI

Ypok
0TpaboTKH
yMEHUMI u
pedekcun

84.

Bripaxenue
MPOLEHTAX

OTHOLICHU A

Ypok
OTKPBITHS
HOBBIX 3HAHUH

85.

Beipaxxenue
IIPOLIEHTAX

OTHOIIICHUA

Ypok
0TpaboTKH
yMEHUHI u
pedaexkcun

86.

Beipaxxenue
IIPOLIEHTAX

OTHOIIICHUA

Ypok
0TpaboTKH
yMEHUHI u
pednexkcun

87.

0630p u KoHmpoIb

Ypok
Pa3BHUBAIOIIETO
KOHTPOJIS

88.

0630p u KoHmMpoIb

Ypok
Pa3BHUBAIOIIETO
KOHTpPOJIS

MCHACTCA  ILIOIAaAb HIPAMOYI'OJIBHHMKA B 3aBUCHUMOCTHU OT
OTHOILICHUSA €T0 CTOPOH

Boipaxarnb MPOIIEHTHI NECATUYHOMN JPOOBIO.
XapakTepu3oBaTb  JIOJIU  BEJIUYUHBI pa3IuYHBIMU
SKBUBAJIEHTHLIMHA CIIOCO0AMH — C IIOMOIIBIO JECATUYHOMN

WA OOBIKHOBEHHOW ApOOU, IPOIICHTOB.

Pemiatp 3a7auM Ha HAXOXJIEHHE HECKOJBKUX IPOLIEHTOB
BEJIMYMHBI, HAa YyBeJlWYeHUE (yMEHBIICHUE) BEIUYMHBI Ha
HECKOJIBKO IPOLEHTOB, HA HAXO0XXJICHHWE BEJIMYMHBI IO €€
npoueHTy. IIpuMeHATh TOHSTHE MPOIEHTA YIS pPelIeHUs
3a/1ay MPAKTHUYECKOrO COJEpXk aHUs, 3aJad C peaJbHbIMU
JAHHBIMU. BBINOJIHATH CAMOKOHTPOJIb TPU HAXOXKIACHUH
MIPOLICHTOB BEJIMUMHBI, UCIOJIb3Yys MPUEMBI IPUKUIKH
IlepexoauTh OT JECATUYHOH JpOOM K TIPOICHTAM.
Beipa:xkath OTHOILIEHHWE [IBYX BEIMYMH B MPOLEHTaX.
Pematph 3a7aun Ha HAXOXKJIEHUE MPOLEHTHOTO OTHOIICHUS
JIBYX BEJIMYMH, B TOM YHCIIE€ C 33Ja4d C MPAKTUYECKUM
KOHTEKCTOM, C pEAJIbHBIMU JA@HHBIMH. AHAJIU3UPOBATH
TEKCT 337a4i, MOJAEJMPOBATH YCIOBHE C ITOMOIIBIO CXEM U
PUCYHKOB, 00 bSAICHATH TOJIYYCHHBIN PE3yIbTAT

Ilocobue «Konmponvhvie pabomury. 3auém 4. Omuowenus u
npoyeHmol.

Ilocobue «Temamuueckue mecmoly. Tecm 9. OmHuowenus u
npoyeHmol

I'nasa 7. Cummempusn (8 u)




89.

OceBas cuMMETpUs

Ypok
OTKPBITHS
HOBBIX 3HAHUM

90.

OceBas cummerpus

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcumn

91.

Ocb cummeTpuu GUrypbl

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

92.

Ocb cummerpun Gurypsl

Ypok
0TpaboTKH
yMEHUHI u
pedaexkcun

93.

[lenTpanpHas cuMMeTpus

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

94.

[lenTpanpHas cuMMeTpus

Ypox
0TpaboTKH
YMEHUU u
pednexcun

95.

0630p u KoHmMpoL

Ypok
Pa3BUBAIOIIETO
KOHTPOJIS

Pacno3snaBath,  miockue  (uUrypsl, CUMMETPUYHBIE
OTHOCHUTEJIBHO TpsiMOii. Beipe3aTh u3 Oymaru nBe (hurypsl,
CUMMETPUYHBIE OTHOCUTENBHO ImpsimMoid. Crpourh C
MOMOIIBI0 HHCTPYMEHTOB (QUTypy (OTpE30K, JIOMaHYIO,
TPEYrOJIbHUK, IPAMOYTOJIbHUK, OKPY’KHOCTB),
CUMMETPUYHYIO JTAHHOM OTHOCHUTEIIBHO MPSMOW,
n3o0paxarp oT pyku. IIpoBoauTh NPSAMYI0, OTHOCUTEIBHO
KOTOpOoi 1Be ¢urypel cuMMeTpudHbl. KoHCTpyHpoBaTh
OPHAaMEHTBI U IApKEThl, UCIOJb3ys CBOMCTBO CHUMMETPHHU.
®@opmMyanpoBaTh CBOWCTBA IBYX (UTYpP, CHUMMETPUYHBIX
oTHOcUTeNbHO TmpsiMoii. MccaegoBaTh cBoiicTBa (uryp,
CUMMETPUYHBIX  OTHOCHUTEIBHO IUIOCKOCTH, MCIOJb3Ys
HKCIEPUMEHT, HaOiroieHue, MojenupoBaHue. ONMCbIBATh
UX CBOMCTBA

Haxogute B OKpyXawlleM  MHUPE  IUIOCKHE U
IIPOCTPAHCTBEHHbIE CUMMETpUYHbIE (purypsl. PacroznaBarp
¢burypel, uMeroIKe OCb CHUMMETpuU. BbIpe3aTs HuX u3
Oymaru, u300paxaThb OT PyKU U C TOMOIIbI0 HHCTPYMEHTOB.
IIpoBoauts ocb cummerpuu Gurypsl. DOpMyJIHPOBATH
CBOMCTBA paBHOOEIPEHHOTO u PaBHOCTOPOHHETO
TPEYrOJbHUKOB,  IpPSMOYTOJIbHMKA, KBajapaTa, Kpyra,
CBS3aHHBIE C OCEBOM cHMMeTpuend. dPopmyaupoBaTh
CBOICTBa Napaenenunena, kKyoa, KoHyca, UIMHIpa, 11apa,
CBS3aHHBIE C CHMMETPUEH OTHOCHUTEIBHO IIIOCKOCTH.
Koncrpyuposarn burypsi, UCIIONb3Ys CBOMCTBO
CUMMETPUH, B TOM YHCIE C TOMOLIBIO KOMIIBIOTEPHBIX
porpamm

PacnosnaBate  miockue  Qurypsl, CUMMETpPUYHBIE
OTHOCUTENIbHO TOYkd. CTpOMTH (QUIypy, CUMMETPUUHYIO
JJAHHOM OTHOCHUTEJIBHO TOYKH, C IOMOILBI) HHCTPYMEHTOB,




96. | O630p u konmponw 1 Ypok AOCTpauBaTh, H300paxkatb oT pyku. Haxogurs ueHTp
pasBuBaroiero | CAMMeTpun  Gurypsl, Kondurypauuu. Koucrpynposarsb
KOHTPOIIS! OpHaMEHTHI U MAPKEThI, UCIOJIb3YsSd CBOWCTBO CUMMETPUH, B
TOM 4YHCJI€ C TIOMOIIbIO KOMIIBIOTEPHBIX MPOrpamM.
@®opmyamupoBaTh  CBOiicTBa  (uryp, CHMMETPHUUYHBIX
OTHOCHUTENBHO Touku. MecaenoBaTs cBoiicTBa  uryp,
UMEIOUIMX OChb M  UEHTP CHUMMETpPUHU, HUCIOJb3YS
HKCIEPUMEHT, HAONI0JIeHHe, W3MEPEHHUE, MOJEIUPOBAHUE.
BouiaBurars rumnoressl, (popMyaupoBaTh, 000CHOBBLIBATD,
OIIPOBePraTh ¢ OMOLIbIO KOHTPIIPUMEPOB YTBEPKIEHUS 00
OCEBOH U IIEHTPAIbHON CUMMETPUU UTYp
llocobue «Temamuueckue mecmuly. Ilposepounas paboma
mecm 10
I'nasa 8. Buipascenus, popmynsi, ypaenenusn (15 u)
97. | O MaTeMaTHYECKOM SI3bIKE 1 Ypok O0cy:x1aTh OCOOCHHOCTH MaTeMaTHYeCKOTrO  SI3bIKa.
OTKPBITHS 3anucpIBaTh MaTEMAaTUYECKHUE BBIPAKEHUS C YUETOM ITPaBUIT
HOBBIX 3HAHUM | CHHTaKCHCa  MaTeMaTU4YecKOoro  s3blka,  COCTABJATH
98. | O MaTeMaTHYECKOM SI3BIKE 1 Ypoxk BBIPOKEHHS TI0 YCIIOBUSIM 3a/1ady ¢ OYKBEHHBIMH JaHHBIMH.
0TpaboTKH Hcnonb3oBarh OykBBI U1 3allUCH  MaTeMaTHYECKUX
YMEHUUI U | IPEIJIOKEHUN, OOIUX  YTBEPXKICHUM; OCYIIEeCTBJIAATH
peduexkcun MEPEeBOJ] C MATEMAaTUYECKOTO SI3bIKA HA €CTECTBEHHBIN SI3BIK U
99. | bykBeHHble BBIPAKCHUS " 1 Ypox HaoOopot. HMiumiocTpupoBaTrh  o0Imme  yTBEpKICHHUS,
MaTEMaTUYECKHUE MTOICTAHOBKU OTKPBITHS 3anucaHHble B OyKBEHHOM BU/IE, YUCIOBBIMH MPUMEPAMU
HOBbIX 3HaHUl | CTPOUTH peuyeBbie KOHCTPYKIIMU C HCIOJIb30BAaHUEM HOBOM
100. | BykBeHHbBIE BBIPKEHHS " 1 Vpok TEPMHUHOJIOTUI (OyKBEeHHOE BBIpKEHHUE, YHCIOBAs
MaTEeMaTUYCCKHE MOJCTAaHOBKHA OTpa60TKI/I MMOACTAaHOBKaA, 3HAYCHHUC 6yI<BeHHOr0 BBIPAXCHUA,
yMEHHik U | IOMyCTUMbIE 3HA4YeHUS OykB). BBIYHCIATH YHCIOBBIC
pedrexcuu 3HAYCHUS OYKBCHHBIX BBIPQKCHHH TPU JAHHBIX 3HAYCHHSIX
101. (DOpMy.TIBI. BoeraucieHus o 1 yp()K 6y1(B Haxoaurts JOIYCTUMBIC 3HAUYCHUA 6YKB B BBIPAXKCHUH.
bopmymam OTKPBITHUS OTBeyaTh Ha BOMPOCH 337a4 C OYKBEHHBIMH JaHHBIMH,
HOBBIX 3HaHUI | COCTABIISAS COOTBETCTBYIOUINE BHIPAKEHUS




102.

DopMyIIbIL. Brruncnenus o

dbopmynam

Ypok
0TpaboTKH
yMEHUHI u
pednexcun

103.

DOopMyIIBL. Brruucnenus 1o

dbopmynam

Ypok
OTpabOTKH
YMEHHI u
pedekcun

104.

@opMmynbl  ATMHBI  OKPY)KHOCTH,
IIouiaiu Kpyra 1 oobema mapa

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

105.

@opMynsl  JUIMHBI  OKPYXKHOCTH,
IUIOINAAM Kpyra u oObeMa Imapa

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcuun

106.

Yro Takoe ypaBHEHUE

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

107.

Yro Takoe ypaBHEHUE

Ypox
0TpaboTKH
yMEHUHI u
pednexcun

108.

Yro Takoe ypaBHEHUE

Ypox
O0TpabOTKH

YMEHUU u

pednexkcun

109.

Yro Takoe ypaBHEHHUE

Ypok
0TpaboTKH

yMEHUHI u

pednexcun

CoctaBiaaTh GOpMYIIbI, BEIPAKAIONINE 3aBUCHMOCTH MEXKIY
BCJIMYMHAMHU, B TOM YHCJIC 110 YCIOBUAM, 3aJaHHBIM
puCyHKOM. BprumcasTe 1mo QopmynaaM, BbIpaKaTh U3
(bopMyIBl OHY BETUUMHY Yepe3 APYyTrHe

HaxoauTh 3KCIIEpUMEHTAIbHBIM MYTEM OTHOIICHHE IJIHHEI
OKpY)XKHOCTH K auamerpy. OfcyxkaaTb 0COOCHHOCTH YHCIa

T ; HAXOAMTH JOMOJHUTEIbHYI0 HHPOPMAIUIO 00 3TOM
griciie. 3HAKOMUTBCA C (GopMylaMu JIMHBI OKPYKHOCTH,
wiomaad Kpyra, oObéMma MIapa; BBIYHCIATH [0 3TUM
dbopmynam. BerumcasaTs pasmepbl (uUryp, OrpaHUYEHHBIX
OKPY)KHOCTSMU M HX AyraMd. OKPYrJIsiTb pe3yJbTaTbl
BBIYHCIICHHH 110 opMyIamMm

CTponth peueBble KOHCTPYKUMHU C HCIOJIb30BAHUEM CIIOB
«ypaBHEHHUEY», «KOpPEHb ypaBHEHUs». IIpoBepsATh, sBIsAETCS
JIY YKa3aHHO€ YKCJI0 KOPHEM pacCMaTpUBAEMOI0 YPaBHEHHMS.
Pemiats ypaBHEHHST HAa OCHOBE 3aBUCHMOCTEM MEXKIY
KOMIIOHeHTaMH neicTBuil. CoCTaBJATh MaTeMaTHYEeCKHE
Moenu (ypaBHEHUS) IO YCJIOBHSIM TEKCTOBBIX 3a/1a4.

Ilocobue «Koumponvuvie pabomur». 3auém 7. Bykewvl u
dopmynw.
Ilocooue «Temamuueckue mecmory. Tecm 14. bBykevt u
Gdopmynv




110. | Ob630p u Koumponw Ypox
Pa3BHBAIOLIETO
KOHTPOJIS
111. | O630p u Koumponw Ypok
Pa3BHBAIOIIETO
KOHTPOJISI
T'nasa 9. Ilenvie uucna (14 u)
112. | Kakue yncna Ha3bIBAIOT LETBIMU Ypok IlpuBoauTh  mIpUMEpPHl  UCHOJIB30BaHUA B JKU3HHU
OTKPBITHS MOJIOKUTEIBHBIX M OTPHUIATEIBHBIX 4YHceNl (TemIieparypa,
HOBBIX 3HAHUH | BBIMTPBIII—IIPOUTPHIII, BBINIC—HIKE YPOBHS MOPE U IIp.).
113. | CpasHenue nenbix drcen Vpox OnuchIBaTh MHOKECTBO IIEbIX yucel. OObICHATH, KaKue
OTKDBITHS 1[eJIbIe YMCIIa HA3BIBAIOT MPOTHBOMOIOKHBIMU. 3aNHChIBATH
HOBBIX 3Hamuii | TS0, TMPOTHBONOJNOXKHOE [aHHOMY, € IOMOLUBIO 3HAKa
«MHHYCY. Ynpomars 3aIHCH THIA
114. | CpaBHeHUe 1eNbIX YHCel Ypok —(+3), —(-3)
0Tpa60“TKH ConocTaBisiTh CBOWCTBA PAJId HATYPATbHBIX YHMCEN U Psila
YMCHHH M| nenpix yncen. CpaBHHBATHL U YHOPSA0YMBATL  LEIbIE
pedexcuu yucna.  M300paxkarh  lenble  4WClIa  TOYKAMH  HA
115. | Croxenne nempix yucen Ypok KOOpAMHATHON mpsiMoil. HMcmoab30BaTh KOOPIMHATHYIO
OTKPBITHA | mipAMyl0 Kak HArJSAAHYIO OMOpY MPU pPEIIeHHH 33jad Ha
HOBBIX 3HAHUW | cpapHeHME 1EITbIX YHUCEI
116. | CioxeHnue HeblX YUCe yp()K OO0BSICHATDL Ha IIpUMEpax, Kak HaXOIsAT CYMMY JIBYX LEJIBIX
0TpaGoTKH ypcesa. 3anuchIBaTh Ha MaTeMaTHYECKOM S3bIKe CBOICTBO
yMeHH 4 | HYIS TIDU CIIOXKEHUH, CBOHCTBO CYMMBI IIPOTHBOIONOKHBIX
Ypcel. YHpoumAaTh 3amuch CYMMbI IEJbIX YHCEN, OMyCKas,
peuexcuy rJie 3TO BO3MOXKHO, 3HaK «+» W ckoOku. IlepecraBiasiTh
117. | Crnoxenne nempix yucen Ypok claraeMble B CyMME IEIbIX YHCEl. BBIYMCAATH CyMMbI
OTpaﬁoTKI/I OeIbIX 4YHCEN, COAEp)Kallue J[aBa U OoJjiee ciaraeMsbIX.
YMEHUI U | BoluncasiTe 3HaueHNs OYKBEHHBIX BBIPAKEHHM
peduekcnn @opMyJIMPOBATH TIPABAIIO HAXOXICHUS PA3HOCTH IIEJTBIX
118. | BoruTaniie Qoo Gicen Vpox Ypcesd, 3alMChIBATHL €r0 Ha MATEMAaTHYECKOM  S3bIKE.
OTRPEITHSA BbIYHCIATE PAa3HOCTh JIBYX IEJIBIX YHCET. BBIYHCISATH

HOBBIX 3HAaHUN

3Ha4YCHUSA YHCIOBBIX BprEDKGHPIfI, COCTaBJICHHBIX H3 I CJIBIX




119. | BerunTanue 1eIbIX YUCET 1 Ypok Yycesl C TMOMOUIIBI0 3HAKOB «1+» U «—», OCYHIECTBJATH
0TPaboTKM CAMOKOHTPOJb.  BpluMcasATh  3HAaueHHS  OYKBEHHBIX
yMeHuii y | BPIDOKEHHH  TIPM  33JaHHBIX LENbIX 3HAYEHUSAX OyKB.
pedIeKcHH ConocTaBJfATh BBINOJHUMOCTh JEHUCTBUS BBIYMTAHHUS B

MHO’KECTBaX HATypaJbHBIX YHUCEN U LENbIX YUCEI

120. | Berauranue nenbix qucen 1 Ypox ®opmyaMpoBaTh MpaBUJia 3HAKOB IPU YMHOXKEHUU H
0TpabOTKH JIETICHUM LEJbIX YHUCel, WIIOCTPUPOBATH UX IIPUMEpPAMH.
YMEHMH 1 | 3anucbIBaTh Ha MAaTeMAaTHUYECKOM SI3bIKE PaBEHCTBA,
pednexkcun BbIpaxaromue cBorctBa 0 u 1 mpu yMHOMKEHHH, TPaBUIIO

121. | VMHOKeHHE ¥ JejeHHe EIbIX YACe 1 Ypok YMHOXXEHHSI Ha —1. BbIYMCASTH TPOU3BEIEHUS U YACTHBIE
OTKDBITHS LENbIX yucell. BhIYHCIATh 3HaueHUs THCIOBLIX BBIPAKCHHU,
HOBBIX 3HaHMii | COAEPKAIUX pa3Hble JCHCTBHA C LEIBIMH  YHCIAMM.

BbruncaaTs, 3HaueHHs OyKBEHHBIX BBIp@XEHUN 1pu

122. | VMuoOzKeHHE U JIENICHAE LEMbIX YHCel 1| Ypox 3aJaHHBIX [eJIBIX 3HAYeHHAX Oyks. MceaenoBaTs Bompoc 06
0TpaboTKH W3MEHCHUN 3HaKa NPOU3BEICHUSA IIENIBIX YHUCEN TIpU
YMEHHU U | I3MEHEHUU Ha TMPOTHUBOMOJIOXKHBIE 3HAKOB MHOXHUTEJCH.
pedruexcuu OnpoBeprarb C TOMOIIbIO KOHTPIIPUMEPOB HEBEPHbBIE

123. | YMHOXeHHUe U fenenne HenbX Jncen 1 Ypox YTBEPKJICHHUSI O 3HAKaX pe3ylbTaTOB JEUCTBUH C LEIBIMU
0TpaboTKH HHCIAMH. .

. Ilocobue « Konmponvusie pabomory. 3auém 5. [lenvie uucna.
yMeHHHI Y| Iocobue « Temamuueckue mecmuviy. Tecm 10. Lenvie uucna
pednexkcun

124. | Ob630p u konmponw 1 Ypoxk
Pa3BUBAIOIIETO
KOHTPOJIS

125. | O630p u konmponw 1 Ypoxk
Pa3BUBAIOIIETO
KOHTPOJIS

I'nasa 10. Muoscecmea. Komounamopuxa (9 u)

126. | [TonsiTHe MHOXeCTBa 1 Ypok IIpuBoauTs  TpUMEpPHl  KOHEYHBIX U  OECKOHEYHBIX
OTKPBITHS MHOECTB. CTpouth  peueBbie KOHCTPYKIUHU c
HOBBIX 3HAHUHW | MCTIOJIb30BAaHUEM TEOPETHKO-MHOKECTBEHHOM




127. | IloHsATHE MHOXKECTBA Ypok TEPMHUHOJIOTUA U CUMBOJIMKH, MEPEeBOAUTH YTBEPKIACHUA C
0TpaboTKH MaTEeMAaTHYECKOTO s3bIKA HA PYCCKUH W HAOOOpPOT.
YMEHHI u | @opmyJMpoBaTh onpeaeieHue IMOAMHOKECTBA,
pednexcun WIIOCTPUPOBATH TIOHATHE IIOJMHOYKECTBA C IOMOIIBIO
128. | Onepanuu HaJ MHOYKECTBAMHU Ypok KpyroB Oiepa. OOCY:KIaTb COOTHOIICHUS  MEXKIY
OTKPBITHS OCHOBHBIMHM YHCJIOBBIMHA MHOXXECTBaMH. 3amHChIBATh Ha
HOBBIX 3HAHHWHM | CHMBOJIMYECKOM S3BIKE COOTHOIICHUS MEXKIY MHOKECTBaMU
129. | Onepanuu HaJ MHOXECTBAMH Ypoxk A NPUBOAMTH IIPUMEPHI PA3JIMYHBIX BAPUAHTOB MX IIEPEBOAA
0TpaboTKH Ha pycckuid s3pik.  HMccaexoBaTrb BONpoOC O  YHUCHE
YMEHHH ¥ | IOAMHOKECTB KOHEYHOTO MHOKECTBA
pedexcuun ®opmyMpoOBaTh OnpeIeIICHUS 00beINHEHNS n
130. | Pemenne 3amaq ¢ MOMOIIBIO KPYroB VYpok nepecedyeHuss MHOKeCTB. MJIIOCTPHPOBATH 3TH IOHATHA C
Ditnepa OTKPBITHS MOMOIIbI0  KpyroB Oinepa. MHcmoab3oBaTh CcXembl B
HOBBIX 3HAHUI | KAUECTBE HATJISAHOW OCHOBHI I Pa30MCHHSI MHOXECTBA HA
131. | Pemmeaue 3a7a4 ¢ MOMOIIBI KPYroB yp()K HCIICPCCCKAOIHECA ITOAMHOXKCECTBA. HpI/IBOIlI/ITb IIPUMCPLI
Diinepa OTpabOTKH KIacCU(UKAIUKA W3 MaTeMaTUKA W U3 JAPYyrux objactei
YMEHHUI u | 3HaHUA
pedexcun IIpoBoaAMTL JIOTMYECKHME PACCYKICHHS MO  CHOKETaM
132. KOM6I/IHaT0pHI>Ie 3a1a4u ypOK TEKCTOBBIX 3a/1a4 C TIOMOLIBIO KPYT'OB Sﬁnepa
OTKPBITHS Pemath KOMOMHATOpHBIE 3a/ladydl C TOMOINBIO TIepedopa
HOBBIX 3HaHMi | BOBMOXHBIX BapHaHTOB, B TOM YHCIIE IIYTEM ITOCTPOCHUS
133. | KoMGuHaTOpHbIE 3a1a4H Ypox JIepeBa BO3MOXKHBIX BapuaHTOB. CTPOMTH TEOPETUKO-
0TpaGoTKN MHO>KECTBEHHBIE MO/IETTH HEKOTOPHIX BIUI0B KOMOMHATOPHBIX
yMeHUH u | 3a4ad.
pedaexkcun
134. | O630p u korHmponw Ypok
Pa3BHUBAIOIIETO
KOHTPOJIA
I'naea 11. Payuonanvuwie uucna (16 u)
135. | Kakue yycua Ha3bIBAIOT Ypok IIpumeHaTs B peuyd U NOHMMATH TEPMHUHOJIOTHIO,
palMOHATBHBIMU OTKPBITUSA CBSI3aHHYIO C PalMOHAIBHBIMU YHCIAMH; PACIHO3HABATH

HOBBIX 3HAaHUN

HaTypaJIbHbIC, OCIIBIC, ,[[pO6HBIC, MOJIOXKHUTCIIBHBIC,




136. | Kakue qucia Ha3bIBAIOT Ypox
palnoHaIbHBIMU 0TpaboTKH
YMEHHI
pednexcun
137. | CpaBHEeHHE pAIIMOHAIBHBIX YHCEI. Ypok
Mopyne yncia OTKPBITHS
HOBBIX 3HAaHUUI
138. | CpaBHEeHHE paAIMOHAIBHBIX YHCEIL. Ypok
Monyib uncia 0TpaboTKN
yYMEHUHI
pednekcun
139. | [eticTBus c palMOHAILHBIMU Ypok
quciaamMun OTpabOTKH
YMEHUI
pedaexkcumn
140. | JeiictBus C paloHaIbHBIMU Ypok
quciiaMn 0TpaboOTKH
YMEHUH
pednexkcun
141. | deiictBus c palMOHAIBHBIMU Ypok
qucIaMu 0TpaboTKH
yMEHUHI
pednexcun
142. | JleiicTBus C panoHaIbHBIMU Ypok
quciiaMn 0TpaboOTKH
YMEHUU

pednexkcun

OTPULATEIIBHBIE  YHCIIA;
palOHAIBHBIX YHCEIL.
IIpuMeHsATE CUMBOJIBHBIE O00O3HAu€HUs s 3alUCH
YTBEPXKICHUM O PAalMOHAIBHBIX YUCIAX, O COOTHOLICHUAX
MEXy IOAMHOKECTBAMHU MHOXKECTBA PALIUOHAIIBHBIX YHACEI.
IIpuMeHATH CUMBOJIBHOE 0003HAUYEHUE [TPOTUBOIIOI0KHOTO
quciia, 00bSICHATh CMbICI 3amucedl Tumna (—a), ynpomars
COOTBeTCTBYOIIME 3anucu. H300paxkaTh palnOHAIbHbIE
4KCJIa TOYKaMU KOOPAMHATHOM MPSMOM

MogaeaupoBaTe ¢ IOMOLIBIO KOOPAMHATHOW IIPSAMOM
OTHOLICHUSI «OOJIBIIE» M «MEHbIIE» Il PalUOHAIBHBIX
yyucen. IIpuMeHATh ¥ MOHMMATh I'€OMETPUYECKHM CMBICI
HNOHATHA ~ MOXYJIA  4HCIa, onpeneJsATb  MOIYJb
PalMOHANBHOTO  YHUCJIA, HCHOJb30BATh  CHMBOJIBHOE
0003HaueHHE MOAYJIS /IS 3alUCU W YTCHUS YTBEPXKICHUI.
CpaBHUBATB U YHOPAJA0YUBATH PAllMOHAIbHbBIE YHCIIA
®opMyJIMPOBATh IPaBUJIA CIOKEHHS JBYX UYUCEN OIHOIO
3HAaKa, JBYX YMCEJ Pa3HbIX 3HAKOB, IPABUJIO BBIYUTAHUS W3
OJHOI0 4YHCIa APYroro, NPUMEHATb OTU IIpaBuia i
BBIYMCIICHUSI CYMM, pa3sHOCTEH. BBINOJHATH 4YKCIIOBBIE
IIOJACTAHOBKM B CYMMBI M pa3HOCTH, 3alMCaHHBIE C
MTOMOIIbI0 OYKB, HAXOAUTH COOTBETCTBYIOIIUE UX 3HAYCHHUSI.
IIpoBOAMTL HECIOXKHBIE HCCIECNOBaHUA, CBSA3aHHBIE CO
CBOMCTBAMH CYMMBI HECKOJIBKMX PAllMOHAIBHBIX YHCEIl
(HarmpuMep, 3aMeHa 3HaKa KaXJI0ro C1araemMoro).
@®opMyJIMPOBATh TPABWJIA HAXOXKJICHHUS NPOU3BEIACHUS H
YaCTHOTO JIBYX YHCE] OJHOTO 3HaKa, ABYX YHUCEN Pa3HbIX
3HaKOB, INPHUMEHATb OJTU I[IPaBWJIa IIPU YMHOXCHUU U
JICTICHUU paluoHaNbHBIX uncen. HaxoauThs KBagpaTtsl U
KyObl ~palMOHAJbHBIX 4YHUCEN. BbIYHCAATH 3HAUCHUS

XapaKTepu3oBaTb MHOXCECTBO




143.

JewcTBus c
quciiaMu

panrOHaJIbHBIMHA

Ypok
0TpaboTKH
yMEHUHI u
pednexcun

144,

Yt0 Takoe KOOPAVHATHI

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

145.

Yr0 Takoe KOOpAUHATHI

Ypok
OTpabOTKH
yMEHUHI u
pedaexkcuun

146.

[IpssMoyronbHBIE
IUIOCKOCTH

KOOpAWHATBI Ha

Ypok
OTKPBITHUSA
HOBBIX 3HAHUN

147.

IIpssmMoyrosibHBIE
IUIOCKOCTH

KOOpAMHATBI Ha

Ypok
0TpaboTKH
yMEHUHI u
pednexkcun

148.

IIpssMoyronbHBIE
IUIOCKOCTH

KOOpAWHATBI Ha

Ypok
0TpaboTKH
yMEHUHI u
pedaexkcun

149.

0630p u KoHmpo

Ypok
Pa3BHUBAIOIIETO
KOHTPOJIS

150.

0630p u KoHmpoIb

Ypok
Pa3BHUBAIOIIETO
KOHTpPOJIS

YHCIIOBBIX BBIPAXKEHUI, COAepXkalluX pa3Hble IeHCTBUS.
BBINOJHATL 4YKCIOBBIE MOJCTAHOBKM B MPOCTEUIINE
OYKBEHHbIC BBIPAXKECHHS, HAXOAUTb COOTBETCTBYIOIIUE HUX
3HAUYCHUS

I[IpuBoauTHL NpPUMEPHI PA3IUYHBIX CUCTEM KOOPAMHAT B
OKpY’KalollleM  MHUpE, ONpeleJsaTb U  3alUChIBATH
KOOpPAMHATHI OOBEKTOB B Pa3jIMYHBIX CHCTEMaX KOOpIUHAT
(1mraxMartHas I0CKa; IUpOoTa U JOJIF0Ta, a3UMYT U T. J1.)
O0BACHATH 1 WTIOCTPUPOBATDH MOHSATHE MPAMOYTOJIBHOMN
CHUCTEMbI KOOPAMHAT HA IJIOCKOCTH, MPUMEHSATh B PEUYH U
NOHMMATh COOTBETCTBYIOIIUE TEPMHUHBI U CHMBOJHKY.
CTpouTh Ha KOOPIWHATHOM TNIOCKOCTH TOYKH U (DUTYPHI 110
3aJlaHHBIM KOOpJMHATaM, ONpeAeasiTb KOOPAMHATHI TOYEK.
IIpoBoAMTH HECIOXKHBIE WCCIEAOBAHUS, CBS3aHHBIE C
pacIoioKeHHEeM TOUYEK Ha KOOPJIUHATHOMN TIIOCKOCTH.

Ilocobue «Konmponvnvie  pabomwiy. 3auém 6.
Payuonanvuvie yucna.
Tocobue «Temamuueckue mecmaoly. Tecm 12.

Payuonanonvie  uwucna. Tecm  13.
KOOpOUHammusvle Ni0CKOCMU

IIpsamoyzonvHoie

I'nasa 12. Muozoyzonvnuku u muozozpannuxku (10 u)




151.

[TapannenorpamMmm

Ypok
OTKPBITHUA

HOBBIX 3HAHUM

152.

[Tapannenorpamm

Ypox
0TpaboTKH
yMEHUHI
pednekcun

153.

[Tapannenorpamm

Ypok
0TpaboTKH
yYMEHUHI
pednexcun

154.

Ilnomaau

Ypok
OTKPBITHS

HOBBIX 3HAHUN

155.

ITnomamu

Ypox
0TpaboTKH
YMEHUH
pednexcun

156.

IImomraan

Ypok
0TpaboTKH
YMEHUU
pednexcun

Pacno3naBaTh mapamienorpaMMm Ha 4epTelkax, pUCyHKax, B
okpyxkatomieM wmupe. H3o0paxkaTh napamienorpaMMm c

UCIIOJIb30BaHUEM 4epTEKHBIX UHCTPYMEHTOB.
MopeaupoBaTs TmapauienorpamMM, HCIONbB3ys Oymary,
IUTACTUIINH, MIPOBOJIOKY

u T. 1. MHcciaenoBaThb H  ONHCHLIBATHL CBONCTBA
napajuiesiorpaMma, HCIONb3ys 3KCIEpUMEHT, HabIoJeHue,
U3MEpPEHHUE, MOJICJINPOBAHUE. ®opmMyInpoBaTh,
000CHOBBIBATH, ONPOBEPraTh C MOMOLIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O CBOWCTBaxX napaienorpamma. CpaBHMBaTh
CBOIICTBa MapajieIorpaMMOB PAa3IMYHBIX BUJOB: pomoOa,
KBajpaTra, [psAMOYrojbHUKA. BblABHratb  I'MIOTE3BI,
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYXKICHUH O CBOMCTBAX
[apajuleJIorpaMMOB ~ Pa3jIMYHbIX BUJOB, OOBSACHATH HX.
KoHncTpyupoBaTh crioco0bl MOCTPOSHUS MapauieIorpaMMOB
II0 33JaHHBIM PHUCYHKaM, OCYILIECTBJIATH CaMOKOHTpOJIb,
MpoBepsii  COOTBETCTBUE  MOJNYYEHHOTO  M300pakeHUs
3aIaHHOMY

N300pakaTh paBHOCOCTABJIEHHBIE (PUTYPHI, ONIPeAeTATh UX
wionaad. MoaeanpoBaTh TreoMeTpuueckue (UTypsl U3
Oymaru (mepekpauBaTh NPAMOYTOJIBHUK B MapajuieorpamM,
JocTpanBaTh ~ TPEYrOJbHUK  JO0  MapajielorpaMmma).
CpaBHuBath ¢urypel 1no Iiomaan. PopMyJaIupoOBaTh
cBOiicTBa  paBHOCOCTaBieHHbIX  (uryp. CocTaBiasTh
dopMynbl Ul BBIUMCIIEHHUS IUIOLIAU Mapajulieiorpamma,
IUIOHIaId  MPSAMOYTOJBHOTO TPEYrOJbHUKA. BBINOJIHATH
M3MEpPEHUs] U BBIYUCJIATH IUIOIAN MapajieiorpaMmma u
TPEYTroJIbHUKA. Hcnonb3oBath KOMIIBIOTEPHOE
MOJIETUPOBAHUE M DKCHEPUMEHT MJIi H3Y4YEHHs] CBOWCTB
reomerpuueckux ¢uryp. CTpOUTH JIOTHYECKYIO LENOYKY
paccyXJIeHUi 0 paBHOBENMHMKUX (purypax. Pemars 3agaun Ha




157. | Ilpu3ma Ypox HaxO0XJICHUE TJIomazei napajuieJIorpaMMOB "
OTKPBITHS TPEYroJbHUKOB
HOBBIX 3HaHUI | Pacmo3naBaTh TpU3MBI Ha UYepTEkax, pUCYHKAX, B
okpyxarmem wMupe. HasbiBath 1pusmel. Konuposarb
npu3Mbl,  H300pakE€HHBIE  Ha  KJeT4yaTto  Oymare,
158. | Ipusma Vpok OCYIeCTBJISATh CaMOKOHTPOJb, IIPOBEPSIi COOTBETCTBUE
OTpaboTKH MOJIyUeHHOr0 H300pakeHus: 3agaHHOMYy. MoaeJupoBaTh
yMeHuii 4 | IPU3MBI, HCIIOIB3Ys 6yM“ary, IUIACTUJINH, IIPOBOJIOKY U T. 1.,
pedrekcuu U3roTaBJINBATh U3 Pa3BEPTOK.
OmnpeneasaTs B3aUMHOE pacIoOJIOKEHUE TpaHeu, péodep,
BepiiiH mpu3Mmbl. HcciaenoBarb  CBOMCTBA  MPU3MBI,
159. | O6s0p u xonmporns Ypox UCTIONB3Yysl ~ DKCIEPUMEHT,  HaONIoJeHHe,  U3MEpeHue,
Pa3BUBAIOIICTO | 16 e mpoBarie. OMMCHIBATE CBONCTBA MPH3MEL, HCIIOIB3YS
KOHTpOIA COOTBETCTBYIOILYIO  TepMHHOJNOrHi0.  DopmMyJiMpoBaTh
VTBEpXKACHUSI O CBOMCTBaX MpHU3MBL, ONPOBEPraThb
YIBEPXKIEHHUsI C TMOMOINBI0 KOHTpupumepoB. CTpouTh
160. | O630p u konmponw Ypoxk JIOTMYECKYI0 LEMOYKY pPACCYXKACHUH O CBONCTBAX MPHU3M.
pa3BUBaOLICTO | CocTaBiasiTh  (POpPMyNbI, CBSI3aHHBIE C  JIMHEHHBIMH,
KOHTPOJIS IUIOCKUMH ¥ TPOCTPAHCTBEHHBIMU  XapaKTEPUCTUKAMU
npu3Mbl. MoieJIMpoBaTh U3 MPHU3M IPYTie MHOTOTPAHHUKH.
Ilocobue «Koumponvusie pabomwi». Ilposepounvie pabomui:
8. Ilapannenocpamm. 9. [Inowaou. 10. [Ipuzma
Iloemopenue. Hmozosasa xonmponwvnasa paooma (10 u)
161. | JIpobu u mpoLeHTHI Ypok BbInoaHATH AeiicTBUS ¢ APOOHBIMU YHCIAMU
0TpaboTKH CpaBHMBATb U  YHOpPSJA0YMBATH JIECATHYHBIE  JIpOOH,
YMEHUH Y | HAXOJUTh HAHOOJBIIYIO U HANMEHBIIYIO JECATUIHYIO IPOObH
peduexcun cpeau  3ajaHHoro  Habopa  umcen.  IlpeacraBuATrh
162. | leonmnanbic apobn. Jlelictens ¢ Vpox OOBIKHOBEHHBIE JIPOOM B BHIE JECATHYHBIX; BBUICHITH B
eCATHIHBIMH APOGIMH oTpaboTii KaKHX CIIy4asX OTO BO3MOXKHO. Haxonuts JIECATUIHO®
. npuOIMKeHne  OOBIKHOBEHHOM  JpoOM ¢ yKa3aHHOU
yMEeHUH u
TOYHOCTBIO

pednexkcun




163.

[Ipambple HA  IUIOCKOCTH W B
MPOCTPAHCTBE, OKPY>KHOCTh

Ypok
0TpaboTKH
YMEHHI
pednexcun

164.

OTHoO1ICHUS U ITPOLICHTEIL

Ypok
0TpaboTKH
YMEHHI
pednexcun

165.

CI/IMMeTpI/IH. MHOFOYFOHLHI/IKI/I n
MHOTI'OIpaHHUKH

Ypok
0TpaboTKH
yMEHUMI
pedekcun

166.

Bripaxkenust, popMyIbl, ypaBHEHHS

Ypok
OTpabOTKH
yMEHUHI
pednexcun

167.

Ilenwie uncna.

Ypok
0TpaboTKH
YMEHUH
pednexcun

168.

Wrorosas koHTposibHasA paboTa

Ypok
HUTOTOBOIO
KOHTPOJIS

169.

MmuoxectBa. KomOnHaToprka

Ypok
0TpaboTKH
YMEHUU
pednexcun

IlpeacTraBasATh [10MM BENWYMHBI B MpoOIeHTaX. Pemrars
TCKCTOBBIC 3aJa4Yl HaA HAXOXICHHC HpOLIeHTa oT HaHHOﬁ
BeNMMYUHBI. Pemare 3a1aun, Tpedyromye BiaaeHus MOHATHEM
OTHOLICHUSA

CpaBHMBATh U yIOOPSAJOYMBATH JCCATUYHBIC JPOOH,
HAXOJUTh HaUOOJBIIYI0 U HAUMEHBIIYIO JECATHYHYIO IPOOh
cpend  3aJaHHOTO Habopa  4YHCel. [IpencraBnsaTe
06BIKHOBCHHBIG l[pO6I/I B BHJIC JACCATHYHBIX, BBIHOJIHSITB
JNEeHUCTBUsI C JApOOHBIMH YMciaMu. Pemate 3agadun  Ha
JBIKCHHE, COJICpIKAIIUE JTaHHBIC, BBIPAKCHHBIC JPOOHBIMH
yuciamu. [IpeacTaBisITh IONMM BEIWYUHBI B TMPOIECHTaX.
Pemate TekcTOBBIE 3a7auM HA HAXOXKJIEHHWE MPOLIEHTAa OT
JaHHOW BeNWYMHBI. Pemiate 3amauu, TpeOyroliue BIaJeHUS
noHsiTueM OTHomIeHUsl. COCTaBJIATh MO PUCYHKY (OPMYITY
JUISL  BBIYHMCIICHUS TIEpUMETpa WM IUIOIAaud  (UTYpHL
CpaBHI/IBaTI) nu YHOPSII[O‘-II/IBB,TI) ITIOJIOXKUTCIIBHBIC u
OTpUIIATENIbHBIE  YHWCJIa, HAXOAUTh  HauOoJIbIlIee W
HaMMEHbIIIEe U3 33JaHHOr0 Habopa yucen. OTMedarb TOYKH
Ha KOOPJMHATHOM TUIOCKOCTH, HaXOOUTh KOOPAUMHATHI
OTMCUYCHHBIX TOYECK.

CpaBHMBaTh U  yHOPAIOYMBATH  MOJIOKUTEIbHBIE U
OTpI/IHaTeJ'II)HI)IC quciia, HaAXOIUTh HaI/I60J'II)HICC 158
HauMeEHbIlIee U3 3aJaHHOrO Habopa uucen. BBIMONHATH
YHCJIOBBIE MOJCTAHOBKH B OYKBEHHOE BBIpaXEHHE ( B TOM
quclie, MOJCTaBIATh OTPHUIATENIbHBIE YHCTA), BBIYUCIATH
3HAYCHUA BI)Ipa)KeHI/ISI

N3o0paxars parmoHaNbHBIC YHCIIa TOYKAMH KOOPAMHATHOM
npsiMoil. [IpUMeHSATh U MOHUMATh TEOMETPUUECKUN CMBICH
IIOHATUSA MO)Iy.]'IS[ qyuciia, HaXOOUTh MO,ZIy.]'II) paHI/IOHaJ'IBHOFO
yucia. MoaenupoBaTh ¢ MOMOIIBIO KOOPJMHATHOM MPSIMOM
OTHOIICHUS «OOJBINE» MU «MEHBIIE» Uil PAMOHAIBHBIX




170.

PammmonansHbIe yncia

Ypok
0TpaboTKH
YMEHHI
pednexcun

YyCel, CPaBHUBATL U YIOPANOYMBATH PALIMOHAIBHBIE YHCTIA.
BBINIONHATE  BBIUMCIEHUA C PAlUOHAIBHBIMA YHUCIIAMM.
HaxonuTh 3HaueHusi OyKBEHHBIX BBIPaKEHUH IPH 3aJaHHbBIX
3HayeHusax OykB. CTpOUTh Ha KOOPAWHATHOHN IIOCKOCTH
TOYKHM U (UTYpHl 1O 33JaHHBIM KOOpAMHATaM, ONpEAEAThH
KOOPJHMHATHI TOYEK

171.

Pesepn
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