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MMOACHUTEJIBHAA 3AITUCKA

PaGouass mporpamma mo MaremMaTuke Ui oOydaromuxcst 5 — 9 kiaccoB pa3zpaboraHa Ha
ocHoBe DeyepaIbHOTO TOCYAAPCTBEHHOIO 00pa30BaTeIbHOrO CTaHIapTa OCHOBHOI'O OOIIEro
oOpa3oBaHusi C Y4YETOM W COBPEMEHHBIX MHPOBBIX TpPEOOBaHUN, TPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TpAAWUIUH POCCHHUCKOro oOpa3oBaHUs, KOTOPbIC
o0ecrieuynBaroT OBJIAACHUC KIIFOYCBBIMHU KOMIICTCHUHUAMMK, COCTABIAIOIIMMHW OCHOBY HOJIdA
HEIIPEPBIBHOTO OOpa30BaHUSI U CaMOPa3BUTHSI, a TAKKE IIEJIOCTHOCTHh OOIICKYJILTYPHOIO,
JIMYHOCTHOTO W MO3HABATEIILHOTO Pa3BUTHs oOydarommxcsi. B paboueil mporpamMme y4dTeHBI
uaeu u monokeHus: KoHmenmuum pasBuUTHS MaTeMaTHYeCcKoro ooOpa3zoBaHusi B Poccuiickoit
Denepanun. B snoxy nudpoBoit TpaHchopManuu BcexX chep YSITOBEUCCKOU JICSITSIHHOCTH
HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTreMaTH4YeCKOU
ITIOATOTOBKM. VYoke B MHIKOJIE MaTeMaTHhuKa CIIYKUT OIIOPHBIM IIPCIMETOM I HN3YUCHUSA
CMCXKHBIX JUCITUITIINH, a I10CJIC HIKOJIBI pCaHBHOﬁ HeO6XOI[I/IMOCTI)IO CTAaHOBUTCSI
HEIIpEephIBHOE OOpa3oBaHHE, YTO TpeOyeT MOJIHOLIEHHOW O0a30BOoM 0011eo6pa3zoBaTelIbHON
IIOAIOTOBKM, B TOM YHCJICE U MaTEMAaTUYECKOH. DTO O6yc.]'IOBJ'IeHO TEM, 4TO B HaIIM JHU
pacTéT uucio nmpodeccuii, CBI3aHHBIX C HEMOCPEACTBEHHBIM IIPUMEHEHHUEM MAaTEMAaTHUKU: U B
chepe ’KOHOMHUKH, U B OU3HECE, U B TEXHOJOTHUUYECKUX OOJIaCTSAX, U JIaXKe B T'yMaHUTAPHBIX
chepax. Takum oOpa3om, Kpyr IIKOJIBHHUKOB, JIJIsI KOTOPBIX MaTeMaTHKa MOXET CTaTh
SHAYUMBIM IIPCAMCTOM, PaCIIUPACTCA.

HpaKTI/I‘IeCKaH ITIOJIC3HOCTHh MAaTEMAaTUKHN O6YCJ'IOBJ'ICHa TEM, 9YTO eé IpeSaAMETOM SABJIATOTCS
(yH1amMeHTanbHBIE  CTPYKTYpbl  HAIleTO  MHpa:  IIPOCTPAaHCTBEHHbIE  (GopMBI U
KOJIMYCCTBCHHBIC OTHOULICHUS OT HpOCTeﬁmHX, YCBaAMBACMbIX B HECIIOCPCACTBCHHOM OIIBITEC,
JO0 JOCTAaTOYHO CJIIOXKHBIX, HeO6XOI[I/IMBIX JJIA pa3BUTHUS HAYUYHBIX U IIPUKIIAJIHBIX Hlleﬁ. bes
KOHKPETHBIX MaTEeMaTHYECKUX 3HAHWH 3aTPyJAHEHO IMOHWUMaHWE TPUHIIUIIOB yCTpPOWCTBa H
HWCMOJIL30BAaHUSI COBPEMEHHOW TEXHHUKH, BOCIIPUSITHE W HWHTEPIpETanusi pa3HOOOpa3HOM
COIMaILHOM, AKOHOMUYECKOMH, MOJIUTUYECCKOM uHopMaIuu, mManodppekTuBHA
MOBCEIHEBHASI MPAKTHYECKAsl ASSITEIbHOCTh. KaXkK/IoMy YeI0BEKY B CBOCH YKHU3HU IIPUXOTATCS
BBITIOJTHSITh PAaCYEThl U COCTABJISITh AITOPUTMBI, HAXOIUTh U TPUMEHSTH (POPMYIIBI, BIIaJIETh
NpPaKTHYECKUMH TIpUEMaMHU TE€OMETPUYCCKUX HM3MEPSHUH W  TIOCTPOCHHUM, YWUTaTh
nH(bOpMaIHIO, TTPEJICTABICHHYIO B BHJIC TaOIHWII, UarpaMMm U rpaduKOB, >KUTh B YCIIOBHSX
HEONPEACIIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4YaiHBIX COOBITHH.

ODHOBpEMEHHO C pacumpeHueM cdep NpUMEHEHUsT MaTeMaTHKH B COBPEMEHHOM
obOmiectBe Bc€ 0OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHYCCKHUH CTHIIb  MBINUICHUS,
MPOSIBJISIIONINICS B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B 1mpoliecce H3ydeHUs
MaTeMaTUKH B apceHall MPUEMOB U METOJOB MBIIUICHUSI YE€JIOBEKa €CTECTBEHHBIM O0Opa3oM
BKJIFOYAIOTCS WHIYKIIUS W JICAYKIHsI, OOOOIICHWE W KOHKPETH3allWs, aHaJIW3 W CHUHTE3,
KilaccuduKalmMs W cucTeMarus3anusi, abOcrtparupoBaHue U aHajgorus. OOBEKTHI
MaTeMaTUYCCKUX YMO3AKIIIOUCHHUM, MpaBWiia UX KOHCTPYHPOBAHHS PACKPBHIBAIOT MEXaHHU3M
JIOTUYECKUX  ITIOCTPOCHHM,  CIOCOOCTBYIOT  BBIpAaOOTKE  yMeHHUs  (POopMysiMpoBaTh,
0OOCHOBBIBaTh U JIOKA3bIBaTh CYJ)KJICHUS, TEM CaMbIM Pa3BHUBAIOT JIOTHYECKOE MBbIILICHUC.
Benymass posb NOpUHAUICKUT MaTeéMaTUKEe W B (QOPMHUPOBAHUH  AJITOPUTMHYCCKOUN
KOMIIOHCHThI MBIIUJICHUSI U BOCITUTAHUM YMCEHUH JEHCTBOBATh MO 3aJIaHHBIM aJITOPUTMaM,
COBEpPIIICHCTBOBATh M3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B Tipoliecce penieHus 3ajad —
OCHOBOU y4eOHOM JICITEIbHOCTH HAa YPOKaX MareMaTUKHA — Pa3BUBAIOTCSI TAK)KE TBOPYCCKAs
Y TIPUKJIAJTHAST CTOPOHBI MBIITUICHHUSI.

OOyueHne wmareMaTHKe Ja€T BO3MOXKHOCTh pa3BUBaTh Yy OOYYarONIUXCS TOYHYIO,
palyoHaIbHYI0 ¥ WH(GOPMATHBHYIO pe€Yb, yYMEHHE OTOUpaTh HamOoJiee ITOAXOISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TrpaduyuecKue CpeicTBa JJIsi BBIPAKEHHUS CYXXJICHHUU U
HarJIS,IHOTO UX MPEJICTABICHUSI.

HeoO6xoauMbIM KOMITOHEHTOM OOIIEH KYyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISICTCS
o0I11ee 3HaKOMCTBO C METOJ/IaMH MO3HAHMS JCHCTBUTEIBHOCTH, MPEJCTABICHUE O MPEIMETE U
METOJIaX MaTeMaTHUKH, UX OTJIHYHU OT METOJOB JPYTHX ECTSCTBCHHBIX U TyYMaHUTAPHBIX
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HayK, 06 OCOGCHHOCTHX IIPUMCHCHHA MAaTCMATUKU JIsd PCHICHHA HAYYHbIX W ITPUKIAJIHBIX
3amau. TakuMm oOpa3om, MmareMarudeckoe oOpa3oBaHME BHOCHUT CBOM BKJIaJ B (popMUpOBaHUE
o011Iel KyJIbTYpPHI YeIOBEKA.

HN3ydeHrne MaTreMaTHKH TaK)Xe CIIOCOOCTBYET SCTECTHYCCKOMY BOCITUTAHUIO YEJIOBEKA,
ITIOHUMaHHUIO KpaCoOThI 41 n3sAmecrea MaATEMATUUCCKUX paCCY)KI[CHHfI, BOCIIPpUATHUIO
reoMeTpudeckux GopM, yCBOCHHIO UI€U CHMMETPHH.

HEJIN N3YUYEHUA YYEBHOI'O KYPCA

I[IpuopuTeTHRIMYU NENIMH OOYUYEHHSI MaTeMaTUKE B 5-6 Kitaccax sIBISTFOTCS:

MPOJIOJDKEHNE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHUYECKUX NOHATHU (YHCIIO, BEIWYHHA,
reomMerpuyeckass ¢Qurypa), o0OECIIeUHBaAIONINX IIPEEMCTBEHHOCTh H IIE€PCIIEKTUBHOCTH
MaTeMaTU4YeCKOro oOpa3zoBaHUs 00yYarOIIUXCS;

pa3BUTHE UHTEJUIEKTYaJIbHbBIX U TBOPUECKHUX CHOCOOHOCTENH OOydUaromuxcs, o3HaBaTeJIbHOMN
aKTUBHOCTH, UCCIIEAOBATEJILCKUX YMEHUH, HHTEpEca K U3YUEHUIO MaTeMaTHKH;

HoABEACHUE OOyYarolMXcsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3HU
MaTEeMaTUKU U OKPY>KAIOIIETO MUPA;

(opmupoBanne (yHKIHOHAJIBHON MaTeMaTHYECKOW TI'paMOTHOCTHU: yMEHMsI paclio3HaBaTh
MaTeMaTHYeCKHue OOBEKTHI B PEANBHBIX >KU3HCHHBIX CHTYAIUsIX, MPHUMEHSITh OCBOCHHBIC
YMEHUS ISl PEIICHUs] TPAaKTUKO-OPUSHTUPOBAHHBIX 3a/a4d, WHTEPIPETUPOBATH MOJTyYCHHBIE
pe3ynbTaThl U OLIEHMBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTyaIllH.

OCHOBHBIE JIHHUM COJIEP)KaHUSI Kypca MaTeMaTHKH B 5-6 kiaccax — apudmerndeckas v
reoMeTpuyeckKasi, KOTOpbI€ pPa3BUBAIOTCS IlapajuIedbHO, KaXkJgass B COOTBETCTBHUM C
COOCTBEHHOU JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe€ U
B3aumojecTtBuu. Takke B Kypce MNPOMCXOAMT 3HAKOMCTBO C 3JJIEMEHTaMH ainreopsl M
OMNHCATEIIBHON CTaTUCTUKH.

HN3yuenue apudmerndeckoro marepuajia HadMHACTCA CO CHCTEMaTU3allud U Pa3BUTHUS
3HaHUM O HaTypaJibHBIX YHCJIaX, MOJYYEHHBIX B HadajJbHOW 1kose. Ilpu »Tom
COBEpPIICHCTBOBAHUE BBIUMCINUTEIIBHON TEXHUKH U (POPMHUPOBAHME HOBBIX TEOPETHUECKHUX
3HAHUN COYETAeTCsA C Pa3sBUTHUEM BBIYHCIUTEIBHON KyJIbTYpPbl, B HACTHOCTH C OOyYE€HHUEM
OpoCTeHIIMM MNpUEMaM MPUKUIAKHM U OLEHKH pe3yjbTaTOB BbIYMUCIEHUN. 3ydeHue
HaTypaJIbHbIX YHCEJI IPOJOJDKAaeTCa B 6 KJlacC€ 3HAKOMCTBOM C HAYaJIBHBIMU ITOHSITHUAMH
TEOPHUU JAEITUMOCTH.

Jlpyro#i KpymHBIA OJIOK B COJEpKaHUHU apuPMETHIESCKOW JTUHUU — 3TO Japodbu. Hagamo
U3y4eHUsI OOBIKHOBEHHBIX U JICCATUYHBIX JAPOOEi OTHECEHO K 5 Kiaccy. DTO IEepBhINM ATam B
OCBOE€HHM JpoOeil, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HACSIMH, HOHSITHSIMU
temsbl. [Ipy 5TOM paccMoTpeHHe OOBIKHOBEHHBIX JPOOEi B IMOJHOM O0BEME MPEAIIeCTBYET
W3YUYEHUIO JIECATUYHBIX APOOEil, YTO 1LeIecoOOpa3sHO C TOYKU 3PCHUS] JOTHKH H3JI0KEHUS
YHCJIOBOM JIMHWUH, KOTJa IpaBuJia JCHUCTBUU C AECATUYHBIMH APOOSMH MOXXHO OOOCHOBATh
y>X€ HW3BECTHBIMU aJITOPUTMaMHU BBINOJHEHUS AOEHUCTBUI C OOBIKHOBEHHBIMH JPOOSIMU.
3HAKOMCTBO C JECSATUYHBIMHU JPOOSIMU pPaCUIMPUT BO3MOXXHOCTH JUII MNOHUMAaHUS
0o0y4aroImmuMHUCs TIPUKIATHOTO MPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYCHUHU JIPYTUX MIPEIMETOB
U IIPU MIPAKTHUYECKOM HCTonb30BaHuU. K 6 Ki1accy OTHECEH BTOPOI 3Tam B U3yUYEHUHU OPOOEi,
rAe TPOUCXOJUT COBEPIICHCTBOBAHHWE HABBIKOB CpPaBHEHHsS U TIpeoOpa3oBaHUsI Apobei,
OCBOEHHE HOBBIX BBIYUCIUTENBHBIX aJIrOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUUCIIEHUN, B TOM
4ucJie 3HAa4YeHUW BBIPpaXKEHUM, COJIep)KallluX M OOBIKHOBEHHBIC, W JECSITUYHBIE IpOOH,
YCTaHOBJICHHUE CBsI3€H MEXJy HHMH, paCCMOTPEHHUE MPUEMOB pemieHus 3aj1ad Ha apoou. B
Hayase 6 KJjacca IMPOUCXOIUT 3HAKOMCTBO C ITOHSITUEM IIPOILIEHTA.

OCOOEHHOCTRIO U3YUYCHUS MOJIOKUTEIBHBIX U OTPHUIIATEIILHBIX YHUCE SIBISETCS TO, YTO OHHU
TaK>K€ MOTYT paccMaTpuBaThbCsl B HECKOJIBKO ATanoB. B 6 kilacce B Hayaje U3y4YCHUsI TEMbI
«IlonoxkutenbHble W OTpULIATEIBHBIE YWcCHa» BbiAensiercss noarema «llermwsle uucna», B
paMKax KOTOpPOM 3HAKOMCTBO C OTPULATEJIbHBIMH YHCIAMHU W  JEUCTBUSIMH C
NOJIOKUTEIBHBIMA U OTPULATEIIbHBIMHU YHCJIaMH MPOUCXOJUT Ha OCHOBE COAEPKATEIBHOIO
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noaxoAa. 9TO NO3BOJSIET HA JOCTYIMHOM YPOBHE ITIO3HAKOMHUTH y4alllUXCs IIPAKTHUYECKH CO
BCEMH OCHOBHBIMM IOHATUSIMHU TEMBI, B TOM YHCJIE U C NIPaBUWJIaMHU 3HAKOB IIPU BBIIIOJIHEHUN
apupmMeTHIECKUX JCHCTBUH.

IIpu 0oOydyeHHUM pemeHn0 TEKCTOBBIX 3a7a4d B 5 - 6 Kijlaccax UCHOJIB3YIOTCS apU(PMETHUECKHUE
npuémbl pelieHusi. TeKCTOBbIE 3a/layM, pemiaeMble MOpH  OTPabOTKE BBIYUCIUTEIBHBIX
HaBBIKOB B 5-6 KJlaccax, pacCMaTpHUBAaIOTCS 3a7a4M CJICAYIOIINX BUJIOB: 3aa41 Ha JIBUXKCHUE,
Ha 4YacTH, HA MOKYNKH, Ha pabOTy U ONPOU3BOAUTEIILHOCTh, Ha NPOLIEHTHI, HA OTHOILIEHUS U
npornopuuu. Kpome Toro, oOydaromimecss 3HAKOMSTCSI C IIpUEéMaMU peElIeHUs 3ajad
1epedopoM BO3ZMOXKHBIX BAapHUAHTOB, ydaTcs paboraTk ¢ mHpOpMaIUel, MpeaCcTaBJIeHHOW B
popme TabiuIil nau TUarpaMmm.

B pabGoueii mporpamme rpeaycMoTpeHO (OpMHUPOBAHUE MTPONEACBTHISCKUX aJIreOpandecKux
pejacTaBieHnil. BykBa Kak CUMBOJI HEKOTOPOIr'O 4YHCJia B 3aBUCUMOCTH OT MaTE€MaTUYECKOI'O
KOHTEKCTAa BBOJUTCSI IOCTENEHHO. BbykBeHHass CUMBOJIMKA IIMPOKO HCHOJIB3YETCSl MHpEKIe
BCEro /Ul 3alHuCU OOIIMUX YTBEPXKIAEHUM W MPeIOKEeHUH, (popMysl, B YACTHOCTH JJIs
BBIYMCIICHUS] TEOMETPUYECKUX BEJIMUYMH, B KAUECTBE «3aMECTUTEIS» YHCIIA.

B kypce «Marematukm» S5 — 6 kilaccax TmMpeJCTaBlieHA HArJSIIHAsT T'€OMETPUs,
HalpaBJICHHAs] Ha pa3BUTHE OOpPa3HOTO MBILIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpaXEHUS,
U300pa3uTEeNbHBIX YMEHHIH. OTO BaXHbIM »Tall B U3YYEHUHM T'€OMETPHUH, KOTOPBIM
OCYIIECTBJISIETCSI HAa HAarJISIAHO-TIPAKTUYECKOM YPOBHE, OINMpAETCs Ha HarjsiAHO-0Opa3Hoe
MBbIIILIEHUE oOydarommxcs. bosbinas pojib OTBOAUTCS MPAKTHUYECKON AEsITeIbHOCTH, OMBITY,
SKCIIEPUMEHTY, MoJielupoBaHuio. (OOyuyaromyecss 3HAKOMSITCS C TI€OMETPUYECKUMU
(purypamMm Ha IJIOCKOCTH M B HPOCTPAHCTBE, C UX NPOCTEHIIMMU KOHPUTypalUsIMH, ydaTcs
n3o0pakaTb MX Ha HEJIMHOBAHHOW M KJIeT4aToil Oymare, paccCMaTpuBalOT UX MpocTeiiine
cBoiictea. B nmpouecce wu3ydeHHsT HarjasiIHOM TE€OMETPUM  3HAHUS, NOJyYEHHbIE
o0y4arolMMHUCs B HadaJIbHOM MIKOJI€, CUCTEMATU3UPYIOTCSI U paCUIUPSIOTCS.

ObBLIASA XAPAKTEPUCTUKA YYEBHOI'O NPEAMETA «MATEMATHKA»

IIpumepnass pabouasi mTporpamMma Mo MaTeMaTHKE Ui oOydarommxcst 5—9
KJIaccoB pa3paboraHa Ha ocHoBe dDenepanbHOro rocyJapCTBEHHOIO OOpa3oBaTEeIbHOIO
CTaHJapTa OCHOBHOIO o0OIero oOpa3oBaHHsi C Y4YETOM UM COBPEMEHHBIX MHUPOBBIX
TpeOoOBaHUM, IPEABABISIEMbIX K MAaTEMaTUYECKOMY O00pa30BaHUIO, U TPAAULINH POCCUUCKOTO
oOpa3zoBaHUsi, KOTOpble OOecHeyrnBalOT OBJAJEHUE KIFOUYEBBIMU  KOMIIETCHIIUSIMHU,
COCTABJISIFOIIIMMHU OCHOBY JUISI HEIPEPHIBHOIO OOpa3oOBaHUSI M CaMOpPA3BUTHUS, a TaK¥XKe
LEJIOCTHOCTh  OOWIEKYJIbTYPHOrO, JIMYHOCTHOTO M  MO3HaBaTEJILHOTO  Pa3BUTHUS
oOyuaromuxcs. B pabGoueii nporpamme yuTeHbl Uaen U mnosoxkeHus KoHuennuu pa3zBUTHS
MareMaThudeckoro obOpa3oBanuss B Poccuiickort Denepanuu. B smoxy 1umdpoBoi
TpaHncopmaliuu  Bcex cdep YeIOBEUECKOW  JesITeIbHOCTU HEBO3MOXXHO  CTaTh
0o0pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTeMaTH4ecKOW MNOATOTOBKHU.
Vike B MIKOJE€ MaTeMaTHKa CIYXXUT OMNOPHBIM MPEIAMETOM sl H3YYE€HHUS CMEXKHBIX
JUCHUTUINH, a MOCJIe IIKOJIbI peajlbHONW HEOOXOAUMOCTHIO CTAaHOBUTCS HENPEPHIBHOE
oOpa3zoBaHue, 4TO TpeOyeT IMOJHOLICHHON 0a30Boii 00111€00pa30BaTEIBLHON MOATOTOBKH, B
TOM YHCJI€ U MaTeMaTH4ecKOW. DTO OOyCIIOBJIEHO TEM, YTO B HAIIM JTHU PACTET YHUCIIO
nmpodeccuii, CBSI3aHHBIX C HENOCPEICTBEHHBIM MPHUMEHEHHEM MaTeMaTHUKU: U B cdepe
PKOHOMHKH, U B OHM3HECEe, U B TEXHOJIOTMUYECKHUX OOIACTsIX, U JIa)K€ B T'yMaHUTApPHBIX
chepax. Takum oOpa3zom, Kpyr HIKOJILHUKOB, JIsi KOTOPBIX MaTeéMaTHUKa MOXET CTaTh
3HAYUMBIM
OpeaIMETOM, PACIIUPSIETCS.

IIpakThyueckasi TOJIE3HOCTh MaTeMaTUKU OOyCJOBJIE€Ha TeM, 4YTO €€ MOpeIMEeTOM
SIBIISTFOTCST (DyHJaMEHTaIbHBIE CTPYKTYpPhI HAIIerO0 MHpA: IIPOCTPAHCTBEHHBIE (QOPMBI U
KOJIMYECTBEHHBIE OTHOIIIEHUS OT MIPOCTEUIIINX, YCBAUBAEMBIX B HEMTOCPEACTBEHHOM OMBITE,
JIO TOCTATOYHO CIOXHBIX, HEOOXOUMBIX JIJIsl Pa3BUTHSI HAYYHBIX U MIPUKIIAAHBIX uaeii. bes
KOHKPETHBIX MaTeMaTUYECKUX 3HAHUM 3aTPyTHEHO MMOHUMAaHHE NPUHIIUIIOB YCTPOUCTBA U



WCHOJIb30BAaHUSI COBPEMEHHON TEXHHKH, BOCIIPUSITHE W HHTEPIIPETAUs PazHOOOpa3zHOU
COLIMAIbHOM,  YKOHOMHYECKOH,  MOJUTHUYECKOW  uHopmamuu,  Majaod¢hGheKTUBHA
HOBCEAHEBHAsl IpaKTHUYECKasi MAesTeIbHOCTh. KaXJoMy dYeJloBEeKy B CBOEM JKM3HU
OPUXOJUTCST BBINOJHITH PACUYETHI M COCTABIISITH AJITOPUTMBI, HAXOJIUTh W HNPUMEHSITH
dbopmynbl, BIaIeTh HOPAKTHUYECKUMH NOpUEMAMU T'€OMETPUYECKHUX H3MEPEHUH U
NOCTPOCHUM, YWUTaTh HWH(GOPMAIUIO, NOPEJACTABICHHYIO B BHAE TaOJHl, AUarpaMm |
rpauKoOB, >XUTh B YCJIOBUSAX HEONPEIAECIEHHOCTH WU IOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4YalHbIX COOBITUM.

ODHOBPEMEHHO C pacHIupeHHeM cdep NPUMEHEHHUs] MaTeMaTHKW B COBPEMEHHOM
obOiiectBe BcE OoJjiee BaXHBIM CTAHOBUTCSI MaT€MaTHYECKHHM CTUJIb MBbIIUJIEHUS,
OPOSIBJISIIONIUICS B OIpPEeAesIEHHBIX YMCTBEHHBIX HaBbIKax. B mnpoliecce u3zyueHwus
MaTeMaTUKU B apceHaJl NpUEMOB M METOJOB MBIIUJIEHUS YEJOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCSI UHAYKIUS U JISAYKIIHs, 0OOOII€eHUEe U KOHKpEeTHU3alus, aHalu3 u
CUHTE3, KJaccuduKkanusi U cuctemMatuzanusi, abctparupoBanve u aHajgorusi. OObEeKTbI
MaTeMaTHYeCKUX YyMO3aK/JIIOUYEHHUM, MpaBUila WX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTUYECKHUX MOCTPOEHUM, CIIOCOOCTBYIOT BhIpaOOTKE yMEHHUsI (POpMYyJIUPOBATh,
OOOCHOBBIBATH W JIOKa3blBaThb CY’XKJECHUsI, TEM CaMbIM pa3BHUBAIOT JIOTUYECKOE
MbIIUIeHHe. Beaymias poss NOpUHAUISKUT MareMaThke W B (QOpMHpPOBAHHUHU
aJITOPUTMUYECKON KOMITOHEHTBHI MBIILJIEHUSI U BOCIIMTAaHUU YMEHHUH AelcTBOBaTh IO
3aJaHHBIM aJrOpUTMaM, COBEPIIEHCTBOBATh H3BECTHbIE U KOHCTPYUpPOBaTh HOBhIE. B
Opoliecce pelIeHus 3aJ1ady — OCHOBOI y4eOHOM JeATeIbHOCTH Ha YpOKax MaTeMaTUKA —
pa3BUBAIOTCS TAKXXE TBOpUECKasi UIIPUKIIagHAasi CTOPOHBI MBIIILIEHUS.

OOyueHne MareMaTHKe Ja€T BO3MOYKHOCTh pa3BUBaTh Yy OOy4YarOMIMXCs TOYHYIO,
panuoHaJIbHYIO U HH(POPMATUBHYIO pedb, yYMEHHE OTOMpaTh Haubojiee IMOJAXOJISIINe
SI3BIKOBBIE, CHUMBOJIMYECKHE, TIpaHUyUecKHe CpeacTBa Uil BBIPAKEHUS CYXICHUH U
HAarJIsSITHOTO UXIIPEICTABIICHUS.

HeoO6xonuMbIM KOMIIOHEHTOM OOIlled KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
sIBJIsIETCs1 00111ee 3HAaKOMCTBO € METOJaMH IO3HAaHUs JICUCTBUTEIBHOCTH, IPEACTABICHUE O
npeaMere U MeToJaxX MaTeMaTHMKHU, UX OTJIMYMM OT METOJOB JAPYIrHX €CTECTBEHHBIX H
r'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHUs MaTeMAaTUKHU JJIsl pELISHUs] Hay4YHBIX
U DPUKJIaAHBIX 3a1ad. Takum oOpa3zoMm, MaTreMaTHYeCcKoe 0Opa3oBaHHME BHOCUT CBOM BKJaj
B (popMupoBaHrEe OOLICH KYIbTYpPhI YEJIOBEKA.

HN3ydyeHne MaTeMaTHKH TAKXKe CIIOCOOCTBYET 3CTETMUECKOMY BOCHHUTAHUIO YEJIOBEKa,
IIOHMMAHHUIO KpPacoTbl M U3SIIECTBA MAaTeMaTHYECKUX PACCYXIAECHUH, BOCIHPUSITUIO
reoMeTpuyeckux (opM, yCBOECHHUIO UJIEU CUMMETPHUH.

HEJU 1 OCOBEHHOCTH U3YYEHUA YUEBHOI'O INIPEAMETA
«MATEMATHKA». 5-9 KJIACCbHI

HpI/IopI/ITCTHBIMI/I OCIIsIMH O6y‘ICHI/I$I MaTeMaTHKke B 5—9 Kiraccax sIBJISTFOTCS:

e (dopmMHpOBaHME I[IEHTPAIBHBIX MaTeMaTHUYECKUX MOHSATUH  (YHUCIIO, BEIUYUHA,
reomMeTrpuueckasi ¢Gurypa, nepeMeHHasi, BEpPOSITHOCTb, (YHKIHs), OOecrnedynBarOmIuX
IMPEEMCTBEHHOCTD U MEPCHNEKTUBHOCTh MaTEeMaTUYECKOT0 00Opa3oBaHUs O0yUJarOIINXCS;

® T[I0/BeJIcHWE OOy4YarolMuXcs Ha JOCTYITHOM [JiI HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MaTHKU U OKPY KAFOIIIero MUpa, MOHUMaHHEe MaTeMaTHUKH KaK YacTH
0o0I111e¥ KyIbTYyphlI UEJIOBEYECTBA;

¢ pa3BUTHE HHTCIUICKTYaIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  OOydYarolmxcs,
MO3HaBaTEIbHOU AaKTUBHOCTH, HCCIECAOBATECIIbCKUX YMEHHUH, KPUTUYHOCTH MBIIIJICHUS,
UHTEpeca K U3YYEHUIO MaTEMaTUKH;

e (dopmupoBaHUE pyHKIIMOHATTEHOM MaTeMaTHYCCKOM T'PAMOTHOCTH: YMEHUS
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pacrio3HaBaTh IIPOSIBJICHHUS MaTEMaTUYSCKUX NOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX >XU3HEHHBIX CUTYyallMsIX W OPHU HU3YYEHUU JIPYTHUX YUEOHBIX IIPEIMETOB,
OpPOSIBIICHUSI 3aBHCUMOCTEH MW 3aKOHOMEPHOCTEH, (POpMyIHpOBaTh HUX Ha S3bIKE
MaTeéMaTHUKU U CcoO3JaBaTb MaTE€MaTHYECKHE MOJEJIH, IIPUMEHSATh OCBOCHHBIN
MaTeMaTH4YeCKUM ammapar isi pPelIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBbIEC PE3YyJIbTaThI.

OcHOBHBIC JIMHUH COJICpKaHUs Kypca MaremMaruku B 5—9 kiaccax: «Ywmcna wu
BBIYUCIICHUS»,  «Aaredpa»  («AareOpamyeckue  BbIPAXKEHUsSD», «YpPaBHEHUS WU
HEpaBEHCTBa»), «PyHknun», «leomerpus» («l'eomerpuueckue GUTYpPBI H  HUX
cBolicTBa», «M3MepeHne reoMeTpUUECKUX BEIUYUH»), «BEpOsSiITHOCTL M CTaTHCTUKA».
JlaHHbIE JIMHUM pPa3BUBAIOTCS MNapajlJIeIbHO, KaXkaasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJIHAaKO HE HEe3aBUCHMO OJHa OT Jpyroil, a B TECHOM KOHTAaKTe€ U
B3auMojeicteuu. Kpome »sToro, wux oObeaUHSET JIOTMYEcKass  COCTaBJIsIOIIasl,
TPaAUMIIMOHHO TIpHUCYyIlIasi MaTeMaTUKE U MIPOHU3BIBAIOIIAsl BCE MaTeMaTUYECKUE KypChbl U
cozmepxkarenbHble JuHUU. CdopmynupoBanHoe B dDenepajlbHOM T'OCYyJapCTBEHHOM
oOpa3oBareabHOM CTaHJAApPTE€ OCHOBHOI'O OOImIero o6pa3oBaHUs TpPeOOBaHUE «YMETh
ONepUupoOBaTh IOHSATUSIMU: OIIPEJEIEeHHE, aKChOMa, TeopeMa, JA0Ka3aTeJIbCTBO;, yMEHHUE
pacrio3HaBaTb UCTUHHBIE M JIOKHBIE BBICKA3bIBaHUs, NPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHNUSI W OTPHUIIAHUS BBICKA3bIBAaHUN» OTHOCHUTCS KO
BCEM KypcaMm, a (opMUpOBaHHUE JIOTUYECKUX YMEHHMM pacrpenensiercs 10 BCEM rojiam
oOydyeHussT Ha YpPOBHE OCHOBHOro ooOmiero obpazoBanus. Cojzeprkanne oOpa3oBaHUSI,
COOTBETCTBYIOIIIEE TIPEAMETHBIM pe3yJibTaraMm ocBoeHust IlpumepHoit  paboueit
OporpamMmbl, pacOopeneyiéHHbIM MO TrojJlaM OOyYeHHs, CTPYKTYPUPOBAaHO TaKUM
o0pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHUIUNHAIBHBIM BOMNpOcaM oOOydJarouuecs
oOpallfaJiuCh HEOJHOKPATHO, 4YTOOBI OBJAJCHHUE MAaTEMaTU4YE€CKUMH IIOHSATHUSIMU U
HaBbIKAMH OCYILIECTBIISIJIOCH IIOCJEIOBATEIIBHO M IIOCTYHATEIbHO, C COOJIOAEHUEM
NPUHIIMIIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAHMUs BKIIOYAJINCh B OOIIYIO CHCTEMY
MaTeMaTHYECKUX MPEACTABICHUNH OOyYaromUXCsl, pacumpsis U yriayossst e€, obOpasys
MPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IPEJMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBercTtBUM ¢ DenepanbHbIM TI'OCYJapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIapTOM
OCHOBHOT'O 001Iero o0pa3oBaHHUsI MaTeMaTHUKa SBJsIeTCS O0s3aTelbHBIM IIPEAMETOM Ha
JJaHHOM YypoOBHE oOpa3oBaHus. B 5—9 kmaccax yueOHBIM npeamer «MaTtemaTHKa»
TPAAUIIMOHHO U3y4YaeTCs B paMKax CIEAYIOIINX YUYeOHBIX KypcOB: B 5—06 kitaccax — Kypca
«Marematuka», B 7—9 kjiaccax — KypcoB «AJredpa» (BKIro4ast SJJIEeMEHTBI CTATUCTUKU U
Teopun BepositHocTell) u  «['eomerpusi». Hacrosmieit mnporpamMmMoil  BBOJAMTCS
CaMOCTOSITEIIbHBIN YyueOHbII Kypc «BeposiTHOCTh U CTAaTUCTHUKA.

Hacrosimeir nporpamMmoil mnpeaycMaTpuUBaeTCsl BBIJCICHHE B Y4YeOHOM IMJIaHE Ha
W3y4YCHUE MaTeMaTUKu B 5—6 Kjaccax 5 y4eOHBIX YAacOB B HEJICIIIO B TE€YCHHE KaXKIOI'O
roga oOyuenusi, B /—9 kijaccax 6 yyeOHBIX YacOB B HEJEJIO B T€UECHHUE KaXXIOTO roaa
oOyueHus,Bcero 952 yueOGHBIX 4daca.

TemaTnueckoe IUIAaHUPOBAHUE YYEOHBIX KYPCOB U PEKOMEHIYyEMOE€ paclpenesieHue
y4eOHOTO BpPEMEHHU JUIsi M3YUYEHHUsS OTJEJBHBIX TEM, MNPENJIOKEHHbIE B HACTOSIICH
nporpamMMme, HaJao paccMaTpuBaTh KaK MPUMEPHBIE OPUEHTHPHI B IOMOIIL COCTABUTEIIO
aBTOPCKOM padoyei mporpaMmbl U IIPEX/e BCEro yUUTento. ABTOp pabodeit mporpaMMbl
BIOpPaBE YBEIWYHUTH HIIM YMEHBIIUTH IPEITIOKEHHOE YHCIO YYEOHBIX YacOB Ha TeMYy,
4TOOBI YIrIIyOUTBHCS B TEMaTHKY, OOJiee 3aMHTEPECOBABIIYIO YUYEHHUKOB, WJIM HAIPaBUTh
YCHUIIUS Ha  IIPE€OJI0JICHUE 3aTpyAHEHU M. Honyctumo TaKXe JIOKaJIbHOE
nepepacnpeies;icHNe U MNEPECTAHOBKA 3JIEMEHTOB COAEP’KaHUsI BHYTPH JAHHOTO KJlacca.
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KonnyecTBO nDpoBEepoYHBIX paldoT (TeMaTHYECKHH M HMTOTOBBIM KOHTPOJb KadecTBa
YCBOCHHS yUYEOHOro Marepuaia) U UX THUN (CaMOCTOSTEIbHBIE U KOHTPOJBbHBIE PabOTHI,
TECThbI) OCTAIOTCA HA YCMOTpPEHHE yuuTens. Takke yduTelb BOpaBE€ YBEIWYUTH WIHU
YMEHBIIIUTh YUCJIO Yy4eOHBIX "4acoB, oTBeAEHHBIX B [IpumepHoii paboueii mporpamme Ha
000011IeH1e, TTOBTOPEHUE, CUCTEMAaTHU3AIlNI0 3HAaHUH oOydaronmuxcs. EJIUHCTBEHHBIM, HO
OPUHIUAITMAIILHO BaXXHBIM KPUTEPUEM, SIBIISIETCS JOCTHXKCHHUE PE3yJIbTaTOB OOYyYCHUS,
YKa3aHHBIX B HACTOSLIEH IIpOrpamMMme.

INJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUsA YYEBHOI'O
INNPEJMETA «<MATEMATHUKA)>»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydyeOHOTO Tipeamera «MaremaTuka» JIOJHKHO OOecIiedMBaTh JOCTHXKEHHE Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CICAYIONIMX JIMYHOCTHBIX, METAINPEAMETHBIX U
HpEeIMETHBIX 00pa30BaTEIILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMuyHOCTHBIE pe3yJbTaThbl OCBOCHMSI NpOrpamMMmbl yueOHOro Inpeamera «MaremaTuka»
XapaKTEepPU3YIOTCS:

HanHOTquCKOC BOCIIMTaHUE:

OpPOSIBJICHUEM HHTEpPEca K MOPOIUIOMY ¢ HACTOSAIIEMY POCCHMCKOWM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHHUEM K JIOCTHXXEHHUSIM POCCUMCKHX MATEMATHUKOB W POCCUMCKOMN
MaTeMaTHYECKOM MIKOJIbI, K WCIOJB30BAHUIO ATHUX OOCTHXXCHUM B JIpPyrUX HayKax "
MPUKJIAJIHBIX chepax.

['paxknanckoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIUTaHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA W pea- JHU3allid ero Ipas,
npesiCTaBIC€HUEM O MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHHUPOBAHUS Pa3JIUYHBIX CTPYKTYD,
SIBJICHUH, MNpOLeAyp TI'pakJIaHCKOro obuiecTBa (BBIOOpPHI, ONPOCHI M Ip.); TOTOBHOCTBIO K
OOCYKJICHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX C NPAKTUYECKUM IIPUMEHEHHUEM JOCTHKEHUH
HayKH, OCO3HAHUEM Ba)KHOCTH MOPaJlb- HO-3TUUYECKUX IIPUHIIUIIOB B AESITEJIbHOCTU YUEHOTIO.

Tpynosoe BocnuTanue:

YCTaHOBKOﬁ Ha aKTHBHOC YYacCTHC B PCIHICHHUHU IIPAKTHYCCKHX 3ala4d MaTeMaTHYECKOM
HaIrpaBJICHHOCTH, OCO3HAHHCM BaXHOCTH MATCMATHYCCKOI'O 06p2130BaHI/I$I Ha IIPOTAKCHHUHU
BCEM >KU3HU I YCHCMHOﬁ HpO(beCCI/IOHaHBHOﬁ ACATCIIBHOCTU W Pa3BUTHCM HeO6XO,I[I/IMLIX
YMCHHﬁ; OCO3HaHHBbIM BI)I60pOM H IIOCTPOCHHUCM HH,HHBH,HyaHBHOﬁ TPpaCKTOpHUH 06pa30BaHI/I${ n
KHU3HCHHBIX I1JIAHOB C y‘IéTOM JIMYHBIX MHTCPCCOB U O6IJ_IGCTBGHHI>IX HOTpe6HOCTeI>'I.

OCcTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K OSMOIOUOHAJIIBHOMY MW 3CTCTHUYCCKOMY BOCIIPHUATHIO MAaTCMATHUYCCKUX
O6I>CI(TOB, 3aga4y, pemeHHﬁ, paCCY)KHeHHﬁ; YMCHHIO BHUACTDH MaATEMATHUYCCKHUC
3aKOHOMCPHOCTHU B UCKYCCTBC.

HGHHOCTI/I Hay4HOI'O IO3HAHUA:

OpI/IeHTaLIHeﬁ B ACATCIIBHOCTHU HAa COBPCMCHHYIO CUCTCMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTHUA YCIIOBCKA, IMNPHUPOAbI U O6I.[ICCTB3, IIOHMMAaHHUECM
MaTeMaTU4deCKOu HayKH KakK C(I)epI)I 4eJI0BEeYeCKO ACATCIIBHOCTH, OTaIlloOB ec Pa3sBUTUA U
3HAYMMOCTH JJIsA pa3BUTHUA IIUBUIIN3 Al ; OBJIAACHHUECM SI3BIKOM MaT€MaTuKu n
MaTeMaTHYECKOM KyanypOﬁ KaxKk CpcACTBOM IIO3HAHHUSA MHpPaA;, OBJIAJACHHUCM HpOCTCfII.HPIMPI
HaBBIKAMH HCCJIEA0BATEIbCKOM IESsITCIbHOCTH.



dusnueckoe BocUTaHue, (POPMUPOBAHUE KYJIBTYPHI 3JJ0POBbSI U AMOLMHAIBHOTO OJaronoIydHsi:

TOTOBHOCTBIO IIPUMEHSTHh MaTeMaTHYECKHE 3HaHHUsI B HHTEpEcax CBOETO 310pPOBbS,
BEJICHUS 3/I0POBOT'O 00pa3a >XU3HM (3I0pOBOE NMUTAHUE, COATAaHCUPOBAHHBIN PEXXUM 3aHSTUH U
OTAbIXa, peryJisipHas (pU3UYecKasi aKTUBHOCTH); C(QOPMHUPOBAHHOCTHIO HaBbIKa pPe(IICKCHH,
OPU3HAHHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOT'O K€ IIpaBa APYroro 4ejioBeKa.

DKOJIOTUUCCKOES BOCIIUTAHHKE:

OpHUEHTAIIMEH HAa NPUMEHEHHNE MaTeMaTHUYCCKUX 3HAHUU JJIs1 pelIeHHs 3a/1ad B 001acTH
COXPAHHOCTH OKPY’KaroIel Cpejibl, INITAHUPOBAHHUS ITOCTYIIKOB M OIEHKH HX BO3MOXXHBIX
MOCJICJICTBUM JIJIsI OKPYIKAFOIICH CPeJibl; OCO3HAHHUEM IIO0ATILHOTO XapaKTepa dKOJIOTUICCKUX
npoOJIieM U TyTeH UX PEICHUS.

JInuHOCTHBIE pe3yJIbTaThl, 00ECTICUMBAIOIINE aJANTALNI0 00YYAIOIIErocs K W3MEHSIOIIMMCS YCIOBUAM COLMATBHOM U
MPUPOIHON CPEJIbI:

TOTOBHOCTBIO K AEUCTBUSM B YCJIOBHSIX HEONPEAECIEHHOCTH, NOBBIINICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JICATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Y JAPYTHUX
JFOZEN, MPpUOOpEeTaTh B COBMECTHOM JICSITEILHOCTU HOBBIC 3HAHUSI, HABHIKM U KOMIIETEHIIUU U3
OTIbITa APYTUX;

HEOOXOIMMOCTHIO B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM 4ducyie (GopMyTUpoBaTh HUIAEH,
MOHSTHSI, TUMIOTE3bI 00 00BEKTaxX M SIBJICHHUSIX, B TOM YHCJIC paHEee HE U3BECTHBIX, OCO3HABATH
e(PUITUTHI COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAalHIO, BOCIPHHHUMATh CTPECCOBYIO
CHUTYyaIHIO KakK BBI3OB, TPEOYIONINN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
aercTBuUsl, GOPMYITIUPOBATH U OIIECHUBATHh PUCKH U MTOCIEACTBUSI, DOPMHUPOBATH OITBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaThl OCBOCHMS IporpaMMbl yueOHOro mnpeamera «MaremaThukay
XapaKTEePHU3YIOTCS OBJIAJIEHUEM YHUBEPCANbHBLIMU HOZHABAMENbHBIMU OCLICMBUIMU, YHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCANbHLIMU PeZYIAMUGHBIMU OCUCMEUIMU.

1) Vuusepcanvnvie no3nasamenwvnvle Oeticmeus obecneuusaiom Gopmuposanue 6a308biX
KOCHUMUBHBIX Npoyeccos, o00y4aruuxcsa (0coeHue Mmemooo8 HO3HAHUSL OKpYHCanule2o Mupa,
npuMeHeHue J102UYecKUX, UCCIe008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayuet).

bazoBrie nornueckue AeHCTBUA:

® BBIIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKHM MATEMAaTHUYECKHUX OOBEKTOB,
MNOHSITUM, OTHOLIEHUN MEXIY HOHATHSIMU; POPMYJIHUPOBATH OIIPEJICICHUS MOHSITUM;
yCTaHAaBJIMBaTh CYIII€CTBEHHBIN MPHU3HAK KjlacCU(UKALIMU, OCHOBAHUSA JUIA 00O0OIIEHUS
U CpaBHEHUsI, KDpUTEPUHU NPOBOAUMOIO aHAJIN3a;

® BOCIPUHHUMATh, (GOPMYJIMPOBATh U NPEOOPA30BBIBATH CYXKJEHUs: YTBEpAUTEIbHBIE U
oTpULaTeJbHbIE, €AUHUYHBIC, HACTHBIE U OOILIME; YCIOBHBIE;

® BBIIBJSITH MaT€MaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NIPOTUBOpeUns B (akTax,
JITaHHBIX, HAOJIOAEHUSX U YTBEPXKACHUAX; MpeajiaraTb KPUTECPUU JUIS BBISBIICHUS
3aKOHOMEPHOCTEN U PO TUBOPECYUHIL;

e JeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, AEAYKTHBHBIX U HWHIYKTHUBHBIX
YMO3aKJIUYEHUN, YMO3AKJIIFOUYEHUH 10 aHAJIOTUU;

e pa3duparh JOKa3aTEIbCTBA MAaTEMATUYECKUX YTBEpPKJICHUM (IIpsiMble U OT IIPOTUBHOIO),
MIPOBOJUTH CAaMOCTOSITEJILHO HECJIOKHBIE JOKa3aTeJIbCTBA MaTeMaTH4YeCKUX (haKTOB,
BBICTpauBaTh apryMeHTalllio0, MPUBOJUTH HNPUMEPHl U KOHTPHPUMEPHI; 0OOOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHUS;

e BpIOMpaTh croco0 perleHdus: ydeOHOM 3amauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BRIOUpaTh Hanbosee MOAXOISIINN ¢ YUETOM CAaMOCTOSITEIbHO BBIJICJIEHHBIX



KPUTEPUEB).
bazoBsie HCCICO0BATCIBCKUC I[GI\/'ICTBI/ISII

® 1CIOJIB30BaTh BOIIPOCHI KakK HUCCIJIEI0BATEIIbCKUNA UHCTPYMEHT IO3HAHUSA;
hopmynupoBaTh BOIIPOCHI, PUKCHUPYIOLUINE IIPOTUBOPEUHUE, ITPOOIJIEMY, CAMOCTOSITEIIHHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (GOpMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
IMO3ULINIO, MHECHHE;

® TIPOBOAUTH IO CAMOCTOSITEJIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIU DKCIIEPUMEHT,
HEOOJBIIIOE HCCIENOBAaHUE MO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIIy COOOI;

® CaMOCTOSITEIPHO  (QOpPMYyJIHMpOBaTH OOOOIICHHUSI ©W  BBIBOABI II0  pe3yJibTartaM
NPOBEAEHHOTO HAOJIOJICHUSI, MCCJIEIOBAHUsI, OIICHUBATh JOCTOBEPHOCTH ITOJIYUYCHHBIX
pPe3yIbTaTOB, BBIBOJOB U OOOOIICHUI;

® [IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE HPOIECCA, a TAKKE BBIABUIaTh MMPEIITOJIOKECHUS
O €0 pasBUTHUHU B HOBBIX YCIIOBUSAX.

Pabora ¢ undopmarueii:

® BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTh MH(MOPMAIIUHU, JTaHHBIX, HEOOXOAUMBIX IS
pelleHus 3aj1a4uu;

e BBIOMpATh, aHAJIU3UPOBATH, CHUCTEMATH3UPOBATh U HWHTEPHPETUPOBATH HHOOPMAIIUIO
pa3IUYHBIX BUJIOB U (pOpM IIpeacTaBIEHUS;

e BbIOUpaTh GOpMy MpeacTaBiieHUs UHPOpPMALIMK U WIJIIOCTPUPOBATH pelIaeMble 3aj1avyu
cxemMamH, JuarpaMMamMu, MHOU rpaduKoi U X KOMOHWHAIUSAMU;

® OIICHUBATh HAAEKHOCTh UH(OpPMAILIMMU II0 KPUTEPHUSIM, NPEATOKECHHBIM YUYUTEIEM HIU
c(OpPMyJIMPOBAaHHBIM CaMOCTOSITEJIBHO.

2) Vuusepcanvnvie kommynukamuenbwie oelcmausi obecneuusarom c@opMupoeaﬂﬂocmb
COYUATIbHBIX HABBLIKOB 06yqai0u/;ux0ﬂ.
OO01enue:

¢ BOCHpPHUHHUMATH U (QOPMYJIMPOBATH CY>KJIEHUS B COOTBETCTBHUM C YCJIOBUSMH U LIEJISIMHU
OoOIlIeHUs; SICHO, TOYHO, T'PaMOTHO BBIpa)XkaThb CBOIO TOYKY 3pEHHUSI B YCTHBIX H
MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEelIeHHUs 3ajladi, KOMMEHTHPOBATh
MMOJIy4YEHHBIN pe3ynbTaT;

e B X0Jie OOCY>KJICHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYy)AaeMON TeMbl, NPOOJIEMBblI,
peulaemMoii  3amadyd, BbICKa3bIBaTh MJAEHU, HAIEJICHHbIE Ha MNOWUCK PEIICHUS;
COIIOCTaBISITh CBOU CYXJCHHS C CYXICHHUSIMU JPYTrux YYaCTHUKOB JUANIOra,
oOHapy>XuWBaTh pa3IUdYde€ W CXOACTBO TIIO3UIUM; B KOpPpPEeKTHOU dopme
(opmynupoBaTh pa3HOTJacusi, CBOU BO3PaKCHUSI;

® [pPEJCTaBIATH PE3yJbTaThl PEUICHUS 3ajladd, dKCOEPUMEHTA, HWCCIICHOBAHUS, NPOEKTa;
CaMOCTOSITEIBHO BBIOMpaTh (opMaT BBICTYIJIEHUS C Y4ETOM 3ajay IpPe3eHTaluu |
0COOCHHOCTEH ayJIMTOPUH.

CoTpyIHUYECTBO:

¢ T[OHUMATh U UCHOJIB30BATh MPEUMYIISCTBA KOMAaHIHOW U WHJIUBUAYAJIBHOU pabOThI
OpU pPEIICHUU YYEeOHBIX MaTeMaTHYECKHUX 3ajlady; OPUHUMATh I[eJdb COBMECTHOM
JIeSITEIbHOCTH, TUJIAHUPOBATh OPraHU3aAIlMI0 COBMECTHOW paloOThI, pacrpencisiTh BUJIBI
pabot, moroBapuBaThCs, 00CYXJIaTh NPOIECC U pe3yJbTaT padoThl; 0000IIaTh MHEHUS
HECKOIBKHUX IIOOEMH;

® YYacTBOBaTh B IpyHNmnoBbIX ¢opmax padoThl (00CYKJIEHUSI, OOMEH MHEHHUSIMU, MO3TOBBIC
IITYPMBI U JIP.); BBIMOJHSTH CBOIO YacTh pabOTHI U KOOPJAUHUPOBATH CBOU JCHUCTBHUS C
JIPYTUMH 4JI€HaMHU KOMaHJIbl, OIICHUBATh KAYECTBO CBOEro BKJIaJa B OOMIUN MPOAYKT MO
KpUTEpHsIM, chOpMyITUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICH CTBUSI.
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3) Vuueepcanonvie pecynamuenwvle Oeiicmseus — odbecneuugaom @GOpMuposaHue  CMbiCLO8bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuszanus:

® CaMOCTOSITEJIBHO COCTaBJISITh IUIAH, aJITOPUTM PpELIeHUs 3agadyd (WM €ro 4acTh),
BBIOHUpaATh Ccmoco0 pemeHus ¢ YYETOM HMEIOIIUXCSI PEeCypCcoB M COOCTBEHHBIX
BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBbI PEIIECHUU C Y4YETOM
HOBOU MH(pOpPMAITUH.

CaMOKOHTpOJIb:

® BJAJIETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOllecca U pe3yJsbTara pelieHus
MaTeMaTUYCCKON 3aga4du;

® [OpEeABUIAECTh TPYJIHOCTH, KOTOPbIE MOI'YyT BO3HUKHYTH IIPH PELUICHUHU 3a1adyl, BHOCUTH
KOPPEKTUBBI B JICSITEJILHOCTh HAa OCHOBE HOBBIX OOCTOSITEJILCTB, HAMJICHHBIX ONIMOOK,
BBISIBJICEHHBIX TPYOHOCTEIH;

® OIICHHWBATh COOTBETCTBHUE pE3yJbTara JICATCIBHOCTH MOCTABJICHHOM II€JIU U YCIOBHUSIM,
OOBSICHSITH TPHUYHUHBI JOCTUXXCHUSI WIIN HEIOCTHXKEHUS IE€JIM, HAaXOJUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATBI

IIpenmeTtHbie pe3ynbTaThl ocBoeHus [lpumepHoil paboueit mporpamMmbl IO
MaTeMaTuKe IpeAcTaBJIeHbl MO rojaM OOy4Ye€HHsS B CIEIYIOIIUX pasjiejlaX NporpaMmbl B
paMKax OTJIEIIFHBIX KypcoB: B 5—6 kiaccax — kKypca «Marematuka», B 7—9 kiaccax —
KYypCOB
«Anrebpa», «I'eomeTpusi», «BEpoOsITHOCTh U CTATUCTHKA.

Pa3zBuTne JIOrMYecKUX MNOPEJCTABICHUNM W HABBIKOB JIOTUYECKOI'O MBIILICHUS
OCYHIECTBJISIETCS] Ha MPOTSHKEHUHN BCEX JIET OOy4YE€HHsI B OCHOBHOM HIKOJIE B paMKax BCeX
Ha3BaHHBIX KypcoB. [Ipeanosnaraercs, 4TO BBIITYCKHUK OCHOBHOM IIKOJBI CMOYXET CTPOUTH
BBICKA3bIBAHUs W OTPHUILIAHUSI BBICKA3bIBAHUM, pPAacHO3HaBATh HWCTUHHBIE W JIOXXHBIE
BBICKA3bIBAHUS, IIPUBOJUTH IIPUMEPBI W KOHTPIPUMEPHI, OBJAJACET HNOHSITHAMU:
OIIpeJIeJICHUuE, aKCuoOMa, TEOpEMA, J10KA3aTEJIbCTBO — M HAYUYHUTCS UCIIOJb30BaTh UX IIPU
BBINIOJIHEHUU YYE€OHBIX U BHEYUYEOHBIX 3aj1a4.

PABOYAS NMPOTPAMMA YYEBFHOI'O KYPCA
MATEMATHUKA». 5-6 KJIACCbI

LEJIM N3YYEHUA YYEBHOI'O KYPCA

HpI/IopI/ITCTHBIMI/I OeIIsIMH O6y‘ICHI/I$I MaTeMaTHKe B 5—6 Kjraccax sSIBJISTFOTCS:

¢ IIPOAOJIZKCHHUC (bOpMI/IpOBaHI/ISI OCHOBHBIX MareMaTHYEeCKUX IMOHSITUH (‘II/ICJ'IO, BCJIIMYHHA,
IreoMCTpHUYICCKas q)Hrypa), 06CCHC‘{HBaIOIJ_IHX IIPEEMCTBCHHOCTb MW IICPCIICKTHUBHOCTDb
MarTeMaTnu4dCCKOro O6pa30BaHI/I$I O6yanOH_II/IXC$I;

® PpPasBUTHUC HUHTCIJICKTYAJIbHBIX u TBOPYCCKUX CIIOCOOHOCTEH O6yanOH_II/IXC$I,
MO3HaBaTeJIbHON AKTHUBHOCTH, HCCICIOBATCIIBCKHUX yMeHI/Iﬁ, HUHTCpECa K H3YUYCHHUIO
MaT€MaTHuKH,

® JIOABCACHUC 06yqa}omnxc;1 Ha JOCTYITHOM OJIsI HHUX YPOBHC K OCO3HAHHIO
B3aUMOCBS3U MATCMAaTHUKHU U OKPYKAKOIICTO MUPA;

L4 (I)OpMI/IpOBaHI/IC (byHKL[PIOHEU'ILHOﬁ MaTeMaTU4eCKOM I'paMOTHOCTHU: YMCHMUA
paciio3dHaBaTb MATCMATHUYCCKHUC OOBEKTHI B PCAJIIBHBIX JKU3HCHHBIX CHUTYyalUiIX,
IIPUMCHSATHE OCBOCHHBIC YMCHUA JIsI PCHICHUA IPAKTHUKO-OPUCHTHUPOBAHHLIX 3aJ1a4,
HHTCPIIPCTUPOBATEL ITOJIYUHCHHBIC PC3YJIbTaTbl M OINCHHBATHL HX Ha COOTBCTCTBUC
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IPAaKTUYECKON CUTYyallUuHU.

OcHOBHBIE JIMHUHU COACPKAaHUSI Kypca MaTeMaTHUKH B 5—6 Kilaccax — apudmeThuyecKas u
reoOMeTpUYECKasi, KOTOpbI€ pa3BUBAIOTCS MapajUIeIbHO, KaXJasi B COOTBETCTBUU C
COOCTBEHHOU JIOTHKOM, OJHAKO, HE HE3aBHCHUMO OJIHAa OT JAPYIOil, a B TECHOM KOHTAaKTE€ U
B3auMoecTBUM. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C 3JJIEMEHTaMH aireOpbl H
ONMUCATEIbHOM CTATUCTHUKH.

HN3ydenue apudmMeTHdecKoro MaTepuasa HAauYMHAETCS CO CHCTEMaTH3allud W Pa3BUTHUS
3HAHUU O HaTypaJbHBIX YMCJIAX, IIOJYYEHHBIX B HadaJlbHOW ImKoie. Ilpu »Tom
COBEPIICHCTBOBAHME BBIYMCIHUTEIBHON TEXHUKH W (POPMHUPOBAHUE HOBBIX TEOPETHUECKHUX
3HAaHUH COYETACTCsl C Pa3BUTHEM BBIYHUCIIMTEIBHOW KYJBTYphl, B YaCTHOCTH C OOy4YeHHEM
NpocTeNIIUM IpuéMaM HOPUKUIAKU W OLEHKH pe3yJbTaToB BbluMcieHUMl. H3yueHue
HaTypaJbHBIX YHCEJI MPOJOJIKAeTCsi B 6 Kilacce 3HAaKOMCTBOM C HaYaJbHBIMU ITTOHSTHSIMHA
TEOPUH JIEJIUMOCTH.

Jpyroit KpynHbIii OJ0OK B COAEpKaHUM apUPMETHUYECKON JUHHUU — 3TO Apoou. Hauano
U3y4YEeHUsI OOBIKHOBEHHBIX U JIECITUYHBIX JpoOeil OTHECEHO K 5 kjaccy. DTO IEpBbI 3Tall B
OCBOEHHU ApoOeH, Korjla MPOHUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMHU, MOHSITUSAMH TEMBI.
IIpu sTOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJIHOM O00BEME NPEAIIECTBYET N3yUEHU IO
JIECATUYHBIX APOOEN, UTO IeJIecOOOpa3HO C TOYKH 3PEHHUSI JOTHKU H3JIOKEHUS YHCIOBOU
JIMHUM, KOTJa TIpaBWjia JEUCTBUM C JECATUYHBIMHU JPOOSIMH MOXXHO OOOCHOBaTh YK€
U3BECTHBIMH aJITOPUTMAMM BBIMTOJIHEHUS N€HCTBUI C OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO
C JECSATUYHBIMH JIPOOSIMH pPaACIIMPUT BO3MOXXHOCTH JJIsI MOHUMAHHUS OOyYaroIIUMHUCS
OPUKJIAAHOTO MPUMEHEHUsS HOBOW 3alMcu HOpU H3YyYEHUH JApYyrux IpeaIMEeTOB U MpH
OPaKTUYECKOM HCTOJIb30BaHNU. K 6 Kiaccy OTHECEH BTOpPOU ATall B M3yYEHUU ApoOei, rae
MIPOUCXOIUT COBEPILICHCTBOBAHUE HABBIKOB CpaBHEHMs U IIpeoOpa3zoBaHUs IpoOel, OCBOCHUE
HOBBIX BBIYHCJIIATEIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHM BBIYHUCICHUU, B TOM 4YHCIE
3Ha4YCHUI BBIpAXKEHUI, coAeprKallluX U OOBIKHOBEHHBIEC, U JIECATUYHBIE ApOOH, YCTaHOBJICHUE
CBsI3€M MEXJy HHUMH, paCCMOTPEHHUE NPUEMOB pEILIEHUs 3aJa4y Ha aApoOu. B Hauane 6 kiacca
OPONUCXOUT 3HAKOMCTBO C IMOHSITHEM IIPOLICHTA.

OCOOGEHHOCTBIO U3YUYE€HUs IIOJIOKMUTEIBHBIX U OTPULATEIIBHBIX YHUCEJ SBJISETCS TO, YTO
OHHU TaK>X€ MOT'YT paccMaTpHUBaThCsl B HECKOJBKO 3TanoB. B 6 kiacce B Hauane M3y4eHUsl TEMBI
«llomoxkuTenbHbpIEe 1 OTPULIATEIIBHBIE YMCIAa» BbLACIsIETC noarema «llensle yucia», B paMKax
KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMHA YMCIAMH M AEUCTBHSAMH C IIOJIO)KUTCIBHBIMUA U
OTPULIATEIBHBIMM YHCJIAMH MPOUCXOOUT Ha OCHOBE COJAEPKATEJIBHOIO Hoaxona. ITo
IIO3BOJISIET HA JJOCTYIIHOM YPOBHE O3HAKOMUTH YyYaIIMXCsl IIPAKTUYECKH CO BCEMHU OCHOBHBIMHU
IIOHSATHUSIMU TE€MBbI, B TOM 4YHCJE€ U C IpaBUJIaMH 3HAKOB HPU BBIIOJIHEHUHU apU(PMETHUECKUX
neiictBuil. M3yueHue panMOHaIBHBIX YHUCEJI Ha 3TOM HE 3aKOHYUTCS, a OyJeT MPOJOJIKEHO B
Kypce ainreOpnl 7 Kjacca, 4YTO CTaHEeT CJCAYIOIMM HOPOXOJIOM BCE€X HNPUHLUMNHUAIBHBIX
BOIIPOCOB, TEM CaMbIM pazJieJIeHue TpYAHOCTEeH obseryaer BOCHpUSTHE MaTepuasa, a
pacripezieeHue BO BPEMEHHU CIIOCOOCTBYET NPOYHOCTU IPHUOOPETAEMBIX HaBBIKOB.

IIpu o0OyueHuH pemeHUI0 TEeKCTOBBIX 3aJady B 5—6 Kjaccax MCIOJb3YIOTCS
apudmMeTnueckue MOpuEMbI pemieHuss. TeKCToBble 3ajadyd, pellaeMble Opu  OTpaboTKe
BBIUMCIIUTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJadd CJEAYIOIIMX BHUIOB:
3a7a4M Ha JABUKEHUE, Ha YacTH, HA MOKYIIKH, Ha padOTy U NPOU3BOAUTEIILHOCTh, HA IPOLICHTHI,
Ha OTHOLIEHUs U npornopuuu. Kpome Toro, oOyuaronmecs: 3HakoMsATCsI ¢ NpuéMaMu pelIeHust
3a7a4 nepebopomM BO3MOXKHBIX BapUAHTOB, ydyarcsi padoTaThk ¢ MHOpMaluel, mpeacTaBICHHON
B (popme TaOIHUI UIHU JAUATPAMM.

B IIpumepHoi paboueit nporpamme IpEeayCMOTPEHO (opmupoBanue
NPOMNEIEeBTUYECKUX aJIre0pandecKUuXx TMNpeaACTaBICHUMN. bykBa kak cuMBOJI
HEKOTOPOIro 4HCjla B 3aBHCUMOCTH OT MaTE€MaTHYE€CKOI'O KOHTEKCTAa BBOIUTCS ITOCTEIIEHHO.
BykBeHHasi CHUMBOJIMKA HIMPOKO HCIIOJIB3YETCs MIPEXKE BCEro sl 3allMCH OOIINX YTBEPKJICHUM
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U TpeqIoXKEeHUuU, (opMys, B YACTHOCTH JUIS BBIYUCICHUS T'€OMETPUYECKHX BEJIUYHH, B
Ka4yeCTBE «3aMECTUTEIIS» YMUCIIa.

B kypce «Maremarukn» 5—6 KJlaccOB IIpEACTaBJI€HA HarjIsiiHas TI€OMEeTpHs,
HaOpaBJI€HHAss Ha pa3BUTHE OOPa3HOro MBINUICHHUSI, NPOCTPAHCTBEHHOTO BOOOpaKCHUSI,
U300pa3UTEIbHBIX yYMEHUH. OTO BaXXHBIM 3Tall B HW3YYEHUU TI'€OMETPHUHM, KOTOPBIH
OCYIIECTBJISIETCSA HA HATJISITHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCS HA HArJIsITHO-O0O- pa3HoOe
MBIIJIEHUE oOyyarouxcs. bospmias pojib OTBOJAUTCS MPAKTUYECKOU NE€ATEIbHOCTH, OIBITY,
SKCIEPUMEHTY, MOAETUPOBaHUI0. OOyJaromuecss 3HaKOMSITCSI C TEOMETPUIECKUMU (pUTypamMu
Ha TUIOCKOCTH M B TIIPOCTPAHCTBE, C HUX IPOCTEHHIUMH KOH(QPUTYypalUsSIMHU, ydaTCs
n300paxaTh UX Ha HEJIUMHOBAHHOM U KJIeTYAaTOMW Oymare, paccMaTpuBarlOT UX HNpOCTeHIIne
cBoMictBa. B 1mpouecce wn3ydeHHs HaArJsiAHOW TI€OMETPUM  3HAHUS, IOJYUYECHHBIC
oOyJarolMucs B Ha4aJIbHOM IIKOJIE, CUCTEMAaTU3HUPYIOTCS U PACIIHUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo ydyeOHOMY mJjlaHy B 5—6 KJjaccax H3y4daeTcsi MHTErpUPOBAHHBIN IMpeMeT
«MaremaTuka», KOTOPbIM BKJIIOYaeT apudMeTHUIECKNI MaTepuall U HarJsiJITHYI0 T€OMETPHUIO,
a TakXe IIPONEeAEeBTUYECKHE CBEJCHUsSI W3 aireopbl, HSJIEMEHTHhl JIOTMKA MW Hadaja
OIIMCATEIIbHOW CTaTUCTHUKH.

V4yeOHbIN MJIaH Ha U3yYE€HHE MaTEeMaTUKU B 5—6 Kkjaccax OTBOAUT HE MeHee 5 yueOHBIX
JacoOB B HEJICITIO B TEUYCHHE KaXKJIOTO ToJa oOydeHus:, Bcero He MeHee 340 y4eOHBIX YacCOB.

COJEP’ KAHUE YYEBHOTI'O KYPCA (ITO TOJJAM OBYYEHHA)
5 knacc

Hamypanvusie uucna u nynp

HarypanpHoe uucno. Psing HatypanbHbix gwucen. Uucno 0. M3o0paxkeHne HaTypalbHBIX
qHCeJI TOUKaMH Ha KOOPJAMHATHOM (UMCIIOBOM) MPSMOM.

ITo3unmonHass cucremMa cuucieHusi. PUMckass HymMepanus Kak OpuMep HEMO3UIIUOHHOM
CHUCTEMBbI cuuciieHus. JlecsiTuyHasi cucteMa CUHCICHUS.

CpaBHeHHE HaTypaJibHBIX 4YHCEJ, CPaBHEHHUE HAaTypaJbHbIX uucend ¢ HyaéM. CnocoOsbl
cpaBHeHUs1. OKpyTJIEHUE HAaTypaJIbHBIX UHCEI.

CrnoxeHue HaTypaJbHBIX YHCEN; CBOWCTBO HYJs NOPU CJIOXEHHHU. BpluumTtanme Kak
JIecTBUE, OOpaTHOE CIIOKECHHIO. Y MHOYKEHUE HATypalbHbBIX YHUCEJI; CBOWCTBA HYJISI U € IUHUIIBI
npu yMHO>XeHuH. JleneHue kak aelicTBue, oOpaTHoe yMHOXeHHIO. KOMIOHEHTHI JeHCTBUH,
CBsI3b MeXy HUMU. [IpoBepka pelynbTara apudmernueckoro aevictBus. [lepemecruresnrHoe u
COYETaTEIIbHOE CBOMCTBa (3aKOHBI) CIOXEHUS U YMHOYKEHUS, PAaCHpEIEIIUTEIIbHOE CBONCTBO
(3aKOH) YMHOKEHHSI.

Hcnionp3oBanne OyKB AJid 0003HAUCHUS HEU3BECTHOIO KOMIOHEHTA U 3aIlMCU CBOMWCTB
apu(PMETHUICCKUX NCHCTBUMN.

Jlenutenu u KpaTHBIE 4YHCJA, pa3jIO)KEHHME HAa MHOXUTenu. lIpocThie M cocTaBHBIC
yucia. [Ilpu3znaku neaumoctu Ha 2, 5, 10, 3, 9. JlenieHue ¢ ocTaTKOM.

CrteneHb C HaTypaJbHBIM IOKa3aTeJjieM. 3aluCh YHCJIa B BUJE CYMMBI pa3psIHbIX
cJlara€MbIX.

YHuciaoBoe BbIpakeHUe. BpruucieHune 3Ha4Y€HUW 4YUCIOBBIX BBIPAXCHUM; MNOPSIOK
BBITIOJIHEHUsI JeUcTBUM. HMcnosb3oBaHHWE TIIPpU  BBIUHUCICHUSIX MEPEMECTHUTEIIBHOTO U
COYETaTEJILHOI'O CBOMCTB (3aKOHOB) CIIOKE€HHSI 1 YMHOKEHUS, paclpeIeIUTSIIbHOTO CBOMCTBA
YMHOKEHMUSI.

Jlpoou
IIpencraBnenue o apodu kKak crmocode 3anucu 4acTu BeIUUYUHBI. OOBIKHOBEHHBIC APOOH.

[IpaBuibHBIC U HENpaBUIbHBIE NpoOu. CMentaHHasi ApoOb; MpeACcTaBICHUEe CMEIIaHHOW apoou
B BHJE€ HEINPAaBUIHLHOW ApOoOU M BBIJECICHHE IEJI0M YacTH 4YHCIia U3 HENpPaBUILHOW ApoOu.
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N3ob6paxxenne papobGeil ToukamMu Ha YHCHOBOM mnpsiMoii. OCHOBHOE CBOMCTBO JpoOH.
Coxkpatenune apobeit. [IpuBenenue npobu Kk HOBOMy 3HaMeHaTtelrto. CpaBHEHHE JPOOC.

CrnoxeHre M BbIUUTaHHE ApoOeil. YMHOXXEHUE U AeNeHHe ApoOei; B3auMHO-OOpaTHBIE
npobu. Haxo’xieHue 4acTy 1eJI0ro U LIEJIOTO MO ero 4acTH.

Jecsatuanas 3anmuck apooOeii. [IpencraBienue AeCITUIHON IPOOU B BHUAE OOBIKHOBECHHOM.
HN3ob6pakenue IecITUIHBIX ApoOe TOUYKaMHU Ha YHCIOBOHM IpsiMmoil. CpaBHEHHE NECATHYHBIX
JpoOeH.

Apudmernyeckue JIEUCTBUSI C ACCATHYHBIMU ApoOsimMu. OKpyTJIeHHE IECITHYHBIX
JpoOeH.

Pewenue mexkcmoewix 3aoau

Pemienne TeKCTOBBIX 3a/1a4 apudMeTHIeCKUM cnocoOoM. Perienne morudeckux 3ajiad.
Pemenue 3agauy nmepeGopoM BCceX BO3MOXXHBIX BapuaHTOB. Vcrosb30BaHHE MpPU pEUICHUU
3a1a4 TaOJINUIl U CXEM.

Pemienue 3amay, coaepkammx 3aBHUCHUMOCTH, CBSI3BIBAIOIIHE BEJIIMYHMHBI: CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb. EMHUIIBI U3MEpPEHUsI: MAacChl, 00OBbEMA,
I[IEHBbI; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXKIAY C€AUHUIIAMHU H3MEPEHUS KaXJOoH
BECJIIUYUHBI.

Pemenue oCHOBHBIX 3a7a4 Ha JIPOOH.

IlpencraBnenue MaHHBIX B BUJIE TAOJIHUII, CTOJIOYATHIX JHArPaAMM.

Hacnaonas zeomempus

Harnsaaeie npenacraBiaeHusi 0 ¢purypax Ha IUIOCKOCTH: TOYKa, OpsiMasi, OTPE30K, JyY,
yroJj, JJOMaHasi, MHOI'OYTI'OJIbHUK, OKPY>XHOCTb, Kpyr. Yroi. lIpsamoii, ocTpslii, Tynoi u
pPa3BEPHYTHIN YIJIbL.

JlnuHa oOTpe3ka, METpHUYEeCKHUEe €IUHHUIbl MJIUHBL. J{ImHa J1oMaHOW, mNEepUMETp
MHOTI'OYTroJibHUKA. MI3MepeHne U MoCTpOEHUE YIJIOBC MOMOIIBIO TPAHCIIOPTHUPA.

Harnsaaeie npencraBieHuss o  @urypax Ha  IUIOCKOCTH:  MHOT'OYTOJBHHUK;
OpsSIMOYTOJIBHUK, KBaJIpaT; TPEYTrOJIbHUK, O paBEHCTBE GUTYD.

Nz3ob6paxxenue ¢uryp, B TOM YHCIE€ Ha kiertdarol Oymare. IlocTtpoenue
KOH(pUTypanuii U3 dacTel NpsIMOU, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJieTdaToil Oymare.
Hcnonbp30BaHnEe CBOMCTB CTOPOH M YIJIOB NPSIMOYTIOJIBHUKA, KBaJapaTa.

Ilnomaae OpsAMOYroJIbHUKAa U MHOTOYT'OJIBHUKOB, COCTaBJIICHHBIX W3 NPSIMOYTIOJIBHUKOB,
B TOM uucie ¢Quryp, HU300pak€HHBIX Ha KieTtyaTtoid Oymare. EauHunbsl wuaMepeHHUs
MJIOIIA H.

Harnsinuele  npencraBieHHss O  OPOCTPAHCTBEHHBIX  (GUrypax: HOPsIMOYTOJIbHBIN
napajuiejenurnesi, KyO, MHoOTrorpaHHuku. HM3o0pakeHue TIpPOCTEUIINX MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u mnapamnenenurena. Co3gaHue MoOJEIe MHOTOTpaHHUKOB (U3 Oymarw,
IIPOBOJIOKHU, TJIACTUJIIMHA U JIP.).

O0BEM NpsIMOYTOJBHOTO NTapaiesienurena, kKyoa. Eqauaunsl uamepenuss oobéma.

6 xnacc

Hamypanvuvie uucna

Apudmernueckue JEUCTBHUSI C MHOIO3HAYHBIMHM HaTypaJbHBIMM YHcIaMHU. YucioBbIe
BBIpA)KEHUSI, MOPSIJIOK JA€HCTBUM, MCIOJIB30BaHUE CKOOOK. Mcrnosib30BaHHE NPU BBIYMCIIEHUSIX
IIEPEMECTUTEIBHOTO u COYETATEIIBHOI'O CBOMCTB CIIOKEHUS u YMHOXEHU,
pacnpenenuTeIbHOrO CBOMCTBA YMHOXEHUA. OKPYIJIEHUE HATYyPaJIbHBIX UHCEIL.

HCHI/ITCHI/I U KpAaTHBIC YHCIIA; HanOOJIbIINH 06H.[HI>1 ACIIUTCIIb U HAMMCHBIICC O6H_I€€
KpaTHOC. I[CJ'II/IMOCTB CYMMBbI U ITPOU3BCACHUS. I[CJ'ICHI/IC C OCTaTKOM.

Jpoou
OOBIKHOBEHHAas JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpalieHue apobdeit. CpaBHeHUE U

14



ynopsigounBaHnue apobeit. Pemenue 3aj1au Ha HaXO0XJACHUE YacTH OT LIEJIOTO M [EJIOTO II0 €ro
gactu. J[poOHOE 4uciio Kak pe3ysibTar AencHus. lIpeicraBiieHHE ISCATHYHOW ApoOU B BHUE
OOBIKHOBEHHOW ApoOM M BO3MOXXHOCTBH NPEJACTABICHUS OOBIKHOBEHHOW JpoOW B BHUIEC
necaTuaHol. JlecsaTuuHbie npoOu 1 MeTpudecKasi cucrema mep. ApudmMmeTndecKkue AeUCTBUS U
YU CIOBBIC BBIPAXKEHHUSI C OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMH.

Otnomenue. JlemeHne B JaHHOM OTHoOLIeHWM. MacmTad, nponopuus. llpumenenue
OPOIOPLIUU IIPU PELICHUHM 3aJ1a4.

IlonaTue npoueHTa. Berancienne npoueHTa OT BEJIMYMHbBI U BEJIUYHHBI 110 €€ MPOLICHTY.
BripakeHne npoLeHTOB AECSITUYHBIMU Jpo0simMu. Pernienune 3agady Ha NpoueHThHl. BeipaxeHue
OTHOIIIEHUS BEJIMUYMH B MPOLICHTAaX.

Ilonoxcumensuvie u ompuyamenvHuvlie 4ucia

IlomokutenbHble W oTpuLarelbHble 4yucia. lleasle 4wncema. Moayns dwcna,
reoMeTpuydeckasl MHTepnpeTanns MoayJjsi yucia. M3o06pakeHue uncen Ha KOOpAUHATHOM
npsimoii. YucinoBblie mnpomMexyTku. CpaBHeHHe uyuncell. ApudMeThudeckKue JeUCTBUSI C
MOJIOKUTEJIBbHBIMH U OTPULATEIILHBIMU YHCIIaMHU.

IIpsimoyrosbHas cucTeMa KOOpIMHAT Ha IUIOCKOCTU. KoopanHaThl TOYKHU Ha MJIOCKOCTH,
abcuucca u opauHara. I[loctpoenue Touek U GpUryp Ha KOOpPJUHATHOMN IJIOCKOCTH.

bykeennvie sviparcenusn

Ilpumenenue OyKB JUIsI 3allUCU MaTE€MaTHYECKHUX BBIPAXEHUNW U MPEIIOKESHUM.
CBolicTBa apudmeTnueckux AeWCcTBUNH. ByKBEeHHbIE BBIPAKEHHUSI U YHUCIOBBIE IMOJICTAHOBKH.
BykBeHHbIE paBeHCTBa, HaXO0XXJIEHHWE HEU3BECTHOIro KOMMOOHEHTa. DopmyJbl; (GopMyJIbl
nepuMeTpa U IJIoaad NpsiIMOyTroJIbHHKA, KBaJgpaTa, oObEMa napasuiejenunesa u Kyoa.

Pewenue mexkcmoewix 3aoau

Pemmenue TeKCTOBBIX 3a71a4 apuPpMeTUIeCKUM crtocoOoM. Permenue Jorudeckux 3aagad.
Pemenue 3amay nmepeGopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3amgad, coaeprKaliuxXx 3aBHCHMOCTH, CBS3BIBAIOIINX BEJIUYUHBI: CKOPOCTh,
BpEMsI, PAaCCTOSHHE; II€HA, KOJHUYECTBO, CTOUMOCTbH; MPOHU3BOIUTEILHOCTh, BpPEeMs, OO0BEM
pa6oTel. ETMHUIIBI U3MEpPEHUsI: MaCChl, CTOUMOCTH; PAaCCTOSIHUSI, BPEMEHH, CKOPOCTH. CBsI3b
MEXKJIy SANHUIIAMU U3MEPEHUS KaKJI0W BEJIMYUHBI.

Pemenue 3amad, CBsI3aHHBIX C OTHONIEHHWEM, MPONOPIHOHAIBHOCTHIO BEJIWYUH,
MPOIIEHTAMH;, PEIIICHUE OCHOBHBIX 3a7a4 Ha APOOHH MNPOIEHTHI.

OueHka W TOPHKHUAKA, OKpyrjaeHue pesyabTata. CocraBieHUEe OyKBEHHBIX

BBIPAXKCHUM IO YCIIOBHUIO 3a1a9H.

IlpencraBnenrue AaHHBIX C TOMOIIBIO TabauIl U auarpamMm. CrosbudaTtbie AUarpamMMbl:
4yTeHHE U NOoCcTpoeHue. UTeHue KpyroBbhIX JUarpaMm.

Hacnaonaa zeomempus

Harnsinaeie npencraBieHuss o purypax Ha INIOCKOCTHU: TOYKa, OpsiMasi, OTPE3OK, JIyd,
YToJl, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY)KHOCTB, KPYT.

BzauMHOEe pacnosiokeHue IOBYX HOPsSIMBIX Ha IUIOCKOCTH, HapaljIeJIbHbIE IIPsIMBbIE,
NEPIECHAUKYIIAPHBIC MpsiMble. MI3MepeHne pacCTOsIHUMN: MEXIQY ABYMsI TOYKaMH, OT TOYKHU
10 IPSIMOM; JUIMHA MapIIpyTa Ha KBaJApPaTHOU CETKE.

N3MmepeHre U MOCTPOCHUE YTIIOB C MOMOIIBIO TpaHCIOpTUpa. BUAbl TpeyroJibHUKOB:
OCTPOYTOJbHBIN, TPSMOYTOJIbHBIM, TYHNOYTrOJbHBIN; paBHOOECAPEHHBIN, PaBHOCTOPOHHMHIA.
YHeTbIpEXYTOJIBHUK, OpHUMeEpPbI 4EeTBIPEXYTOJIBHUKOB. IIpsiMmOyronpHUK, KBaJpar:
HCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, Auaronasuei. M3o0pakeHne reomerpuyeckux Guryp
Ha HEJIMHOBAHHOMW OyMare ¢ MCHOJIb30BaHHUEM LMPKYJIs, JIMHEHKH, YrOJIbHUKA, TPAaHCHOPTHUPA.
ITocTtpoenus Ha kneTyaToil Oymare.

Ilepumerp MHOrOyrojbHuka. lloHsitTne muomanau GUrypbsl; €IUHHUIBI HU3MEPEHUs
miromaau. [pubdnuxénnoe n3MepeHue miomaau GUuryp, B TOM YHCJI€ Ha KBaJApaTHOM CeTKe.
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Ipubnm>x€HHOE N3MEPEHME JUTUHBI OKPYKHOCTH, TUIOLIAN KpyTa.

Cummerpusi: ILIEHTpajdbHasi, oOceBas ©W 3epKanbHasgs cumMmeTpuu. IlocTtpoenue
CUMMETPHUYHBIX (QUTyp.

Harnsinaele mipescTaBieHHsT O IPOCTPAHCTBEHHBIX (PUrypax: napajuiesenuriesl, Kyo,
npusMa, OUpaMHIa, KOHYC, MWJIMHIApP, mmap U cdepa. M3o00pakeHHe NPOCTPAaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HHIHHApa W KoHyca. Co3gaHue mojesei
MIPOCTPAHCTBEHHBIX (GUTYP (U3 OyMaru, MpOBOJIOKH, IIJIACTHIIMHA U JP.).

Ilousitue o00BEMA; emauHUNBI U3MEpeHus: o00bEMa. OO0BEM TPAMOYTOIBLHOTO
napa’juiesJienuneia, Kyoa.

IIJIAHUPYEMBIE NPEIMETHBIE PE3YJBTATHI OCBOEHHSI PABOYEW ITPOT'PAMMBbBI
KYPCA (IO TOJAM OBYUYEHUSA)

OcBoenue y4ueOHOTO Kypca «MaremaTtuka» B 5—6 kjaccax OCHOBHOM IIIKOJIBI JIOJDKHO
obecrieunBaTh JJOCTUIKEHUE CIEAYIOUINX NIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YyJIbTaTOB:

5 knacc

Yucna u eviuucnenusn

e JloHnMaTh M NPaBUIBHO yHNOTPEOISITh TEPMUHBI, CBSI3aHHbBIE C HATYypaJIbHBIMU YHUCJIAMHU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JIPOOSIMHU.

e (CpaBHHUBaATh U YIHNOPSA0UYMBATH HAaTypaJibHbIE YHUCIA, CPABHUBAThB NPOCTEUIIINX CITydasx
OOBIKHOBEHHBIE IPOOH, IECATHUHBIC IPOOH.

e (COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YUHUCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €U
4HCJIOM U H300pakaTh HaTypajbHbIE 4YHCJIAa TOYKAMH HAa KOOPAWHATHOW (YHUCIIOBOIN)
OPsSIMOM.

e BbinonHATs apudMeTHUECKUE ISUCTBUS C HAaTypaJbHBIMU YHCIaMH, C OOBIKHOBEHHBIMHU
JPpOOsIMH B MMPOCTEHIINX CIIydasiX.

e BpBINOJIHATE NPOBEPKY, IPUKUIKY PE3yIbTATA BEIYUCICHUM.

e OKpyriasTe HATypaJdbHBIC YHCIIA.

Pewenue mexkcmoewix 3adau

e Pematp TEKCTOBBIC 3aJadu  apUPMETHYECKHUM  CIIOCOOOM HW C  HOMOIIBIO
OpPraHu30BaHHOI'O KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BAPHUAHTOB.

e Pemiate 3amauun, cojaeprkallue 3aBHCHMOCTH, CBS3BIBAIONINE BEJIMYUHBI: CKOPOCTh,
BpEMsI, pAaCCTOSIHHEC; IICHA, KOJIUYECTBO, CTOUMOCTb.

e lcrmomp30BaTh KpaTKHE 3aITMCH, CXEMBbI, TAOJIHUIbI, 0003HAYECHUS MPU PEIICHUU 3a1a4.

e [loap3oBaThCss OCHOBHBIMH €JIMHHUIIAMH U3MEPEHUS: IICHBI, MACChI; PACCTOSTHUS, BDEMCHH,
CKOPOCTH; BhIpa)KaTh OJTHU €JIMHUIIbI BEIMYUHBI Yepe3 ApyTHE.

e lI3Biekarh, aHAIIU3UPOBATH, OLIEHUBATh WH(POPMAIIHIO, IPEJICTABICHHYIO B TaOiulle, Ha
cTobuaTor aumarpaMme, WHTEPIIPETUPOBATH IIPEJCTABJICHHBIC JIaHHBIC, HCIIOJIb30BaTh
JIaHHBIC IPU PEIICHUU 3aj1a4.

Haznaonas zeomempus
e Ilonp30BaTbCsi T€OMETPUUYECCKUMHU TIOHSATUSIMHU: TOYKa, MpsMasi, OTPE30K, Jyd, Yrod,
MHOTOYTOJILHUK, OKPY>KHOCTB, KPYT.
e [IpuBOaUTH ODpPUMEPHI OOBEKTOB OKPY>KAIOIIETO MHpPaA, UMEIOMUX (POpMYy H3yUEHHBIX
TeOMETPUUYECKUX (PUTYD.

e lcnosnp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YyIJIaMH: BEpLUIMHA CTOPOHA; C
MHOTOYTOJIBHUKaAMHU: YTO0JI, BEPLIMHA, CTOPOHA, JUAaroHajlb; C OKPYXXHOCTBIO: PaJaUYC,
UaMeTp, LEHTP.

e H3oOpaxaTh H3y4YE€HHBIE TeOMeTpHUYecKHe (UTrypbl Ha HEJIMHOBAHHOW W KJIETYaTOM
Oymare ¢ MOMOIIbIO LIUPKYJSI U JUHEHKU.
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o HaXOI[I/ITL JJIMHBI OTPC3KOB HCIIOCPCACTBCHHBLIM H3MCPCHHCM C ITOMOIIBIO HHHeﬁKH,
CTPOUTH OTPE3KHU 3aITaHHOU JJIMHBI, CTPOUTH OKPY>KHOCTh 3aJIJaHHOTO pajauyca.

e lcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB HNPAMOYIOJIBHHUKA, KBaJapara Ul WX
IMOCTPOCHU, BBIYUCIICHUA TIJIOIIAAN U IICprUuMCeTpa.

e BrmuciasaTe 1niepuMeTp W IUIOMIAJAL  KBaJpara, HOpPsSIMOYTOJIbHUKA, GUryp,
COCTABJICHHBIX W3 MPSIMOYTOJIBHHUKOB, B TOM 4ucie ¢(Uryp, M300pax€HHBIX Ha
KJIeTYaTOU Oymare.

e Jloap3oBaTbCsI OCHOBHBLIMU MCTPHUUICCKHUMHU CAWMHHIaMHU MU3MCPCHUA AJIMHBI, IJIOIIAIAH,
BbIpa’xaTb OAHU CANHHUIbI BCJIMYHUHBI HCPC3 APYTHUC.

e Pacno3HaBarh napajuiesienumnen, Kyo, UCIoib30BaTh TEPMUHOJIOTHIO: BepIIUHA, peOpo
rpaHb, U3MEPEHHUS; HAXOAUTh U3MEPCHUsA Mapajie/eInuIiea, Kyoa.

e Brmuucasate 00pEM  kyba, mapaienenuviieqa 0o 3aJaHHBIM  U3MEPEHUSIM,
MOJIL30BaThCs €AUHHUIIAMU U3MEPEHUsT 00BbEMA.

e Pemnrars HeCIIOXKHBIE 3aJa4d Ha U3MCPCHHUEC IN'COMCTPUUYCCKHUX BCIIMYMH B IMPAKTHYCCKHUX
CUTyalusx.

6 kiace

Yucna u éviuucnenusn

e 3HaTh U IOHUMAThH TCPMHUHBI, CBA3aHHBIC C Pa3JIMYHbBIMU BHUJIaMHU YUCCIT U cnocobaMu Ux
3aMUCH, IEPEXOTUTH (€CITM TO BO3MOKHO)OT OJHOM (DOPMBI 3aITUCH YHUCJIa K JPYTOu.

° CpaBHI/IBaTB U ynopsiaoduvBaTh LCJIbIC YHCIIA, OOBIKHOBEHHBIE U JCCATHUYHBIC llp06I/I,
CpaBHHUBATH YHMCJIa OAHOI'O U pa3HbIX 3HAKOB.

e BpINOJIHATH, coUeTasi yCTHbIE U IMMUCbMEHHbIE NPUEMBI, apU(PMEeTHIECKUE JICUCTBUS C
HaTypaJbHBIMU W LEJbIMH YHCJIAaMU, OOBIKHOBEHHBIMH H JECATUYHBIMU ApOOSIMU,
MOJIOKUTEIbHBIMHU U OTPULIATEIIBHBIMH YHCJIIaMU.

e BpIUUCIATh 3HAYEHHUSI YUCIOBBIX BBIPAKCHUN, BBINOJHATH MNPUKUIAKY W OLICHKY
pe3yJibTaTta BBIUMCIEHHI; BBINOJHATH NpeoOpa3oBaHUsSI YUCIOBBIX BBIPpAXKEHHUH Ha
OCHOBE CBOUCTB apu(PMETHUCCKUX NCHCTBUMN.

e COOTHOCHUTH TOYKY Ha KOOPJMHATHOM NOPSAMOU C COOTBETCTBYIOIIMM €W YHUCIOM H
n300paXkaTh YHUCJIa TOYKaMU Ha KOOPJIMHATHOW ONPsIMOM, HAXOJAUTh MOJYJb YHCJA.

e (COOTHOCHUTH TOYKH B HpHMOYFOHBHOﬁ CUCTEMEC KOOpAuHaAT C KOoOoOpAuMHaTaMH 3TOM
TOYKH.

L4 OprrJ’IﬂTB OeJabIC YHUCiIia U JCCATHUYHBIC ,Z[pO6I/I, HaxoJIuTb HpI/I6J'II/I)KeHI/I$I YHUCCII.

Yucnoevie u 0ykeeHHbIE BbIPAIICEHUS

e [JlonumaTre ¥ ynoTpeOJsiTh TEPMHUHBI, CBSI3AHHBIE C 3alIUCHIO CTEIEHU 4YHCIA, HAXOJIUTh
KBaJIpaT M KyO 4mcCia, BBIYUCISTH 3HAUEHUs YHCIOBBIX BBIPAXKEHUH, COAeprKallux
CTEHEHHU.

e [Tlonwp30BaThCs MpU3HAKAMU JICJIMMOCTH, pacKilaablBaTh HATypaJibHbIE YHCJIa HA IPOCThIE
MHOYKHUTEIIH.

e [Jlonp30BaThcsl MacmITabOM, COCTaBJISATH IMPOHNOPLMU M OTHOLIEHHs. 6 lcronb3oBaTh
OyKBBI 151 0O03HAYEHUSI YMCEJl MPU 3allUCU MAaTEeMaTHYECKUX BBIPAXKEHUN, COCTABIATH
OyKBEHHBIE€ BBIPAXKEHUSI U (OPMYJIbI, HAXOJUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKECHUH,
OCYUIECTBJIsISI HEOOXOJAMMBIE ITOJACTAHOBKU M IpeoOpa3OBaHUs.

e HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBCHCTBA.

Pewenue mexcmoeswvix 3adau
e Peinate MHOromiaroBbsle TEKCTOBBIE 3a/la4H apI/I(l)MCTI/I‘-IGCKI/IM CIIOCOOOM.
e Pemuatp 3aJa4dr, CBA3aHHBIC C OTHOIICHHUCM, IMPONOPIHHUOHAIBHOCTBO BCIIMYUH,
HIpOHUCHTaAMU; PC€IIaTh TPU OCHOBHBLIC 3a/la4X HA I[pO6I/I 1 MPOILICHTHI.
e Pemnatp 3aJa4du, COIACpKAIMUEC 3aBUCUMOCTHU, CBIA3BIBAOIINC BCIWYUHBI: CKOPOCTD,
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BpeMsl, PAaCCTOsIHME, IlI€Ha, KOJIMYECTBO, CTOHMMOCTBH; IIPOU3BOJAUTEIBHOCTb, BpEMH,
o6béMma paboThl, WUCHONB3YS apUPMETHUYSCKHUE JICUCTBUS, OIEHKY, MOPUKHUIKY;
OJIb30BATBHCs €AUHULIAMH U3MEPEHUSI COOTBETCTBYIOIIUX BEJIINYMH.

CocTaBiaTh OyYKBEHHBIC BBIPAXKEHUS I10 YCJIOBHIO 3aJa4H.

H3Brekars nHbOpMaANIO, IIPEACTABICHHYO B TaOJIMIaX, HA JIMHEHHOM, CTOJI09aTON UIN
KpPYrOBOM JuarpaMmax, HHTEPIPETUPOBATH IIPECIACTABICHHBIC JAaHHBIC; HCIIOJIB30BaTh
JIJaHHBIEC IPU PEIICHUHN 3aJa4.

[IpencraBasaTe HHOOPMAIIHIO C MOMOIIBIO TAOJIHUIL, JIMHEHHOW U CTOI0YAaTON qAUarpamMm.

Haznaonas zeomempus
I[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYIKAIOIICTO MHUPA, UMEIOMNX (opMy H3YUEHHBIX
T€OMETPHUYECKUX IUIOCKMX W MPOCTPAHCTBEHHBIX (UTYyp, HOpPUMEpPHl pPaBHBIX H
CUMMETPUYHBIX (pUryp.
N300pakaTth € NOMOIIBIO LHUPKYJIs, JMHEWKHU, TpaHCOOPTHpPA HA HEJIWHOBAHHOW H
KJIeTyaTol Oymare u3y4deHHbIE IJIOCKHE reoMeTpuueckue ¢Gurypbsl U KOHQUIypaluu,
CUMMETpPUYHbIE (PUTYPHI.

ITonp3oBaTbCsl TE€OMETPUYECKMMM MOHSTHUSIMH: PaBEHCTBO (UIYp, CHUMMETPUS;
HUCIIOJIB30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEH: OCh CHMMETPHUM, LEHTP
CUMMETPHH.

HaxoauTe BenWYMHBI YIJIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJITaHHOM BEJIMYMHBI, II0JIb30BAaThCs IIPU PEHIEHUH 3a4ad T'paJyCHON MEpOU YIJIOB;
pacno3HaBaTh HA 4epTEX,Kax OCTPBIN, NPAMOM, pa3BEPHYTHIA U TYIIOW YIJIBI.

Beruncnsate mIMHY JIOMaHOM, NEPUMETP MHOTOYTOJIBHHKA, I10JIb30BAaThbCs €AUHULIAMHU
U3MEPEHHUs NJIMHBI, BBIpakKaTh OJHU €AWHUIBI N3MEPECHUS UINHBI Yepe3 ApyTHUe.
HaxomuTe, HCHONB3ysd 4YEepTEXKHBICE HWHCTPYMEHTBI, PACCTOSHUS: MEXIAY OBYMs
TOYKaMH, OT TOYKHM J10 NIPSIMOM, JUINHY IIYyTH Ha KBaApPaTHOUN CETKeE.

Berunciasare minomiaaes (pUryp, COCTaBJICHHBIX W3 HPsIMOYTOJIBHUKOB, HCIIOJIB30BaTh
pa3OueHue Ha OpsAMOYIOJIbHUKHW, Ha paBHbIE (QUIypbl, JOCTpaMBaHUE 1O
NPAMOYTIOJIBHUKA; MOJB30BaTbCsl OCHOBHBIMHM €IMHHIIAMHU W3MEPEHHUS IUIOIIAIH;
BbIpa’kaTh OJHHU €JUHULIBI U3MEPEHUS IUUIOIAAN Yepe3 ApyTrHre.

Pacnio3naBaTe Ha MOJAENIAX U U300PAXKEHUSIX ITUPAMUILY, KOHYC, IUIUHAP, UCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIlINHA, peOpo, I'paHb, OCHOBaHUE, pa3BEPTKA.

M3o06pakaTh Ha KjIeT4aToi Oymare npsiMOyIroJIbHbIN NapajieIenuIle.

Berunciasate 00BEM  OpsAMOYrOJIBHOIO Mapajuienenunena, KyoOa, I[0JIb30BaThCs
OCHOBHBIMU €IUHUIIAMU H3MEPEHHUsI 00bEMA; BbIpakaTh OJHU €IUHUIIBI U3MEPEHUSA
o6bEMa yepes aApyrue.

Pemate HeciiokHBIE 3a/1a4i HA HAXO0XAECHUE N'€OMETPUUECKUX BEIUYUH B IIPAKTHUYECKUX
CUTyalUsX.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAAM OBYYEHUS)
5 kinacc (He menee 170 u)

Ha3Banmue JJIeKTPOHHbIE
paszaena OcHOBHOe coeps:KaHue OcHoBHbBIE BH/bI 1eSTeJIbLHOCTH 00y4a0IMXCsl (uudposbie)
(TembI) o0pa3oBaTejibHbIE

K yH
ypﬁgcgm)wo pecypcbl
HartypanabHblie JHecatuunast cuctema cuuciaeHusi. Psya | Uurath, 3anuchbiBaTh, CPAaBHUBATHL HaTypaibHble | MHTEpaKTUBHBI
yucaa. HATypaJIbHBIX 4YwWcell. HarypanbHBIM | YyWcia; MNpeajaratb M 00Cy:KAaThb cmoco0bl | i ypok Skiacc
JelicTBusA C psn. Yucioo 0. HarypanpHBIE YHcla Ha | YHOPALOYHUBAHUS YHCEIL https://www.vakla
HATYPaJbHbIM KoopauHaTHOU Tipsimoli. CpaBHeHwue, | M300paxkaTh KOOPAMHATHYIO IIPSIMYyIO, OTMe4YaThb | ss.ru/
HYHCTAMH OKpYTJICHHE HATYPATbHBIX YHCEII. YHUClIa TOYKAMM Ha KOOPJMHATHOM INPsIMOM,
(43 u) Apudmernueckue eHCTBHA ¢ | HAXOQUTEL KOOP/IMHATHI TOUKH.
HaTypaJlbHbIMHU umnciiamu. CBOWCTBA HYJIS HccienosaTe CcBOMCTBA HATypasbHOre  psja,
[PH CTOKEHHH M yMHOYXCHHH, CBOHcTBa | 1ACET Owu 1 npu CIOKEHUU U YMHOXXCHUH.
— npu YMHOKEHFHH. Hcnoab3oBarsb NPaBHJIO OKpYTJICHUS
IlepemecTuTenbHOE UM COYETATEIBHOE HaTypallbHBIX THCCL. .
CBOWCTBA CIOKCHHS M  yMHOXCHUS, BoimoaHsaTs apupmMeTrnyeckue  JAelCTBUA c
PACIIPEICUTENBHOS croticro | HATYPAIBHBIMU HHMCIAMH, BBIMMCISATE 3HAYCHUS
YMHOKCHIA. YHCJIOBBIX BBIPpAXXEHUH cO CcKoOkamMu U 0e3

JlenuTenu U KpaTHBIC YHCIIa, PA3JIOKCHUEC
qpcia Ha MHOXKHUTenu. Jleiaenwe
octaTkoM. [IpocThie M COCTaBHBIC YHCIIA.
Ilpu3nakm nexumocTu Ha 2, 5, 10, 3, 9.

CrerneHs ¢ HaTypaJIbHbBIM ITOKAa3aTCJICM.

CKOOOK.

3anuchiBaTh I[POU3BEACHUE B BHJEC CTEIICHHU,
YUTATh CTEICHU, MCIO0Jb30BATh TEPMHHOJOTHIO
(ocHOBaHME, TOKa3aTelib), BbIYUCJIAATH 3HAYEHHUS
CTCIICHEH.

BBIOJIHATE NPUKUAKY M OLEHKY 3HAa4YeHUU
YHUCJIOBBIX BBIpAXKCHUH, Mpeaaratb 1 NpUMeHsTh
NPUEMBI IPOBEPKHU BHIYHCIICHUH.

Hcnouab3oBaTh npu BBIYUCJICHUAX
MNEPEMECTUTCIIBHOC u COUYCTAaTCIIbHOC CBOICTBa
CJIOKCHUA nu YMHO>KCHUA, pacupecaACInTCIbHOC

CBOMCTBO YMHOXXEHUS, dopmyaupoBars u
NPUMEHSATh NMpaBUJIa INPeoOpPa30OBAHUS YHUCIOBBIX
BBIPAKEHU Ha OCHOBE CBOMCTB apU(pMETHUYECKUX
JIEHCTBUM.
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YucinoBeie BBIPAYKEHUSI; MOPSIZIOK
JIEUCTBUMU.

Pentenune TeKCTOBBIX 3aja4 Ha Bce
apudmMeTuIecKue ANEWCTBUS, Ha
JIBUKCHHUC U HOKyHKI/I

HUccnenosarnp YHCJIOBbIE 3aKOHOMEPHOCTH,
BbIIBUTAThH " 000CHOBBIBATH THNOTE3bl,
¢bopmysmpoBaTs  0000mIEHHMA W BBIBOABI 11O
pe3yapTaram IIPOBEAEHHOTO HCCIIEIOBAHUS.

@opmMyIUPOBATH  ONpeIeJeHUs  JCIIUTEIsI |
KpaTHOTO, HA3BIBATh JICIIUTEIIM M KpPAaTHBIC YHCIIA;
pacmno3HaBaThb TPOCThIE H COCTaBHBIC YHCIA;
dopmynaupoBaTth ¥ NPUMEHATH NPU3HAKH
nenuMocTy Ha 2, 3, 5, 9, 10; npuMeHATH aJAropuT™M
pa3IoKEHHsT YHClIa Ha TIPOCThIE MHOXHUTEIH;
HAXOAMTHL OCTATKU OT JEJIEHUd W HEMNOJHOE
YacTHOE.

PacnoznaBarthb WCTUHHBIE u JIOKHBIE
BbICKA3bIBaHUS o HaTypaJIbHbBIX quciax,
NPUBOJAMTL TMPUMEPbl W KOHTpP- IIPUMEDPHI,
CTPOUTH BbICKA3bIBAHUSA u OTPHULIAHUSA

BBICKA3bIBAHUM O CBOMCTBAX HATypaJIbHBIX YHCEII.
KoncTpyupoBath MaTeMaTHYecKHe TMpeIJIOKEHUSI C
MOMOIIBIO CBSI30K «HM», KHUIW», «ECIH..., TO...».
Pemiats TekcToBble 3amaynd  apupMETHUYECKUM
cnocoOOM, MCHOJb30BATh 3aBHCUMOCTH MEXIYy
BEJIMYMHAMHU (CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
KOJHUYECTBO, CTOUMOCTD U JIp.): aHAJIU3UPOBATH U
OCMBICJIUBATH TEKCT 3a/Ja4yd, nepe¢opMyIUpPOBaATH
yCJIOBHUE,  U3BJIeKaThb  HEOOXOIUMBbIE  JaHHBIE,
YCTAHABJIMBATH 3aBUCHUMOCTH MEX/Y BEJIUUYMHAMH,
CTPOMTH JIOTUYECKYIO LIETIOUKY pacCy IACHUM.
MoaeaupoBaTrb  XOJI pelIeHus 33aJlauu  C
MMOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTH, pa3dupaTb, OUEHUBATH Pa3JIUYHbBIC
pelIeHus], 3alUCH PEIIEHUN TEKCTOBBIX 3aj1ay.
Kputnueckun ouneHuBaTh MNOJYYEHHBIH pe3yJibTar,
OCyHIECTBJATHL CAMOKOHTPOJb, IPOBEPssl OTBET HA
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIIHOKU.
Pemiars 3amauu ¢ noMomiblo Tiepebopa Bcex

BO3MOKHBIX BAPUAHTOB.
3HAKOMHUTBCS ¢ HCTOPHMEN pa3sBUTHUS apU(PMETUKHU
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Harasiagnas
reoMeTpus.
JInnum Ha

IJIOCKOCTH
(12 g)

Touka, npsimasi, OTpe30K, ny4d. JlomaHas.

N3mepenue JJIUHBI OTpE3Ka,
MCTPHUYICCKHUC CAUHUII b1 U3MCPCHUSA
JnHbL. OKpYKHOCTbU KPYT.

IlpakTtnueckass pabdora  «llocTpoenue

y30pa U3 OKPY>KHOCTEI.

Yron. Ilpsimon, oOCTpBIM, TYyHNou WU
pa3BEPHYTHIM yribl. I3MepeHue yriios.

IIpakTnueckas
YTJIOB»

pabora «IloctpoeHue

Pacno3naBarthb Ha yepTexax, pUCYHKaX,
ONMCHIBATH, UCHOJIB3Ysl TEPMHUHOJIOTUIO, U
n3o0paxkarnb c IIOMOILIBIO 4epTEKHBIX
WHCTPYMEHTOB: TOYKY, HOpPsIMYIO, OTPE30K, JIyd,
YT0JI, JOMaHYyI0, OKPY>XHOCTb.

Pacno3naBaTth, NPUBOAUTH NPHMePbI OOBEKTOB

pearpHOrOo MHpa, HUMEINUX (OpMYy H3YYEHHBIX
¢uryp, oueHMBaTh UX JUHEHHbBIE pPa3MepBhI.

Hcnoan3oBarh JHUHEHKY UM TPAHCIOPTUP Kak
WHCTPYMEHTBI JUJII TIOCTPOCHUS W H3MEPEHUS:
U3MepATh JJIMHY OTpe3Ka, BEJIWYUHY YyIJa;
CTPOUTH OTPE3OK 3aJaHHON JNJIMHBI, YTOJI, 3aJaHHOU

BCIIMYUHBI, OTRJIaAbIBAThb OUPKYJIEM PaBHBIC
OTpE3KH, CTPOUTH  OKPY>KHOCTH  3aJIaHHOI'O
panuyca. H3o00paxars KOH(pUrypauuu
reOMETPUYECKUX duryp u3 OTPE3KOB,

OKPY>KHOCTE€H, HMX 4YacTe€ii Ha HEJIWHOBAHHOUW U
KJeTyaTtoil Oymare; mnpeajaratb, ONHUCHIBATH U
00CyKAaTh CIIOCO0OBI, AJITOPUTMBI ITOCTPOCHUSI.

Pacno3HaBath U M300pakaTh HA HEJIIMHOBAHHOW U
KJeTdaToii Oymare TIpsIMOM, OCTpPBIA, TYIMOH,

pa3BEPHYTHIN YIJIbl;, CPABHUBATH YTJIbI.
BbiuucasiTh JUIMHBI OTPE3KOB, JOMaHbIX.

IHoHuMaTh M HMCHOJB30BATH NPHU pelIeHUU 3a1ay
3aBHCMMOCTH MEXIY €IUHUIIAMH METPUUYECKOUN
CUCTEMBbl MEpP; 3HAKOMHMTBLCS C HEMETPUUYECKUMHU
CHUCTEMaMH Me€p; BbIPAXKaTh JIUHY B Pa3IMYHBIX
enuHuax usmepenus. MHceaemoBarbs QuUrypsl u
KOH(bUTYypaIu, UCHOJIb3Ysl IU(POBBIE PECYPCHI

HNHTepakTUBHBIN
ypok kiacc

https://www.yaklass.r
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OO0LIKHOBEHH

bleIpoou
(48 )

Hpo6s. IlpaBunbHbie W HENMpaBUIIbHBIC
npobu. OCHOBHOE CBOWMCTBO  ApoOH.
CpaBHeHue JpoOei.

Ciio)keHre W BBIYUTAHHE OOBIKHOBEHHBIX
npo6eit. CmemanHasi ApoOb. Y MHOXKEHUE
U JIeJIcHHue OOBIKHOBCHHBIX  JpOOCH;
B3aUMHO-OOpaTHBIE JIPOOH.

Permierne TEKCTOBBIX 3aj1ad, COAECPIKAIINX
npoou. OCHOBHBIE 3aJa4u HA JIPOOH.

IIpnmenenue OyKB TS 3aInucu
MaTeMaTHUYCCKHUX BBIpa)KeHI/Iﬁ 51
OpeJI0KECHUM

MoaeaupoBatb B TrpaduyuecKoid, MOPEeIAMETHOMU
bopme, ¢ momomIbIO KOMIIBIOTEpA MOHATHS H
CBOMCTBA, CBSA3aHHBIC C OOBIKHOBEHHOM JIPOOBIO.
Yurarthb u 3alUChIBATh, CpaBHMBATH
OOBIKHOBEHHBIE JIpo0OH, MpeAaraTb, 000CHOBHIBATH
H 00CY:KIATh COCOOBI YITOPSAOYNBAHUS APOOCH.
HN300paxkaTh OOBIKHOBEHHBIC JIPOOM TOYKAMH Ha
KOOPAWHATHOM OpsIMOU; MCII0JIb30BaTh
KOOPAWHATHYIO MIPSAMYIO JJIsl CpaBHEHUST IPOOEH.
®opMyJIHpPOBaTh, 3aANUCHIBATH C NMOMOLIbIO OYKB
OCHOBHO€  CBOWMCTBO  OOBIKHOBEHHOH  JpoOu;
HCMOJIb30BATH OCHOBHOE CBOMCTBO JpoOU IS
COKpalleHusi Jpobel u mnpuBenaeHuss JApodu K
HOBOMY 3HaMEHaTello.

IIpeacraBasaTs cMenIiaHHyrO JApoOb B BHUJE
HETNpaBUJILHOW U BBIACIATH LEIYIO YacTh YK CJia U3
HETIPaBUIILHOU ApOOH.

BoimoaHsaTh apupmMeTrnyeckue  JAelCTBUA c
OOBIKHOBEHHBIMHU JIPOOSMH; NMPUMEHSITh CBOWMCTBA
apupMeTHIECKUX JECUCTBUU [JIsI pallMOHAIIN3AIlNU
BBIYHMCIICHUI.

BbINoOJIHAT, NPUKUIAKY M OUEHKY pe3yibrara
BBIYUCJICHUH; NpeaiaraTb M NPHUMEHATHh NPUEMBI
NPOBEPKM BbIUMCIICHUM.

IIpoBoauThL HCCJIEA0OBAHUSI CBOWCTB JIpOOEH,
ONUpPasiCh HAa YHUCIOBBIE JKCIIEPUMEHTHI (B TOM
YHCJI€ C TIOMOIIBIO KOMITBIOTEPA).

Pacno3naBarhb WCTUHHBIE u JIO>KHBIE
BBICKA3bIBaHUSI O APOOSX, NIPUBOJIUTH NMPUMEPHI U

KOHTPIIPUMCECPHI, CTPpOUTH BbICKAa3bIBAHUSA 58
OTpHULAHU S BBICKA3bIBaAaHHU.
Pemarnb TCKCTOBEIC 3aJa4uu, cocpikamme

I[pO6HI>Ie JaHHBIC, MW 3aJa4dd Ha HaAaXO0XIACHHUC
qacTH HICJIoro m mnejaoro mo €ro 4aCTtvu, BbBIABJIATDL
HX CXO0JCTBA M pa3janvius.

HNurepakTruBHBIM

ypokK fxkiacc

https://www.yaklass.r
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MoaequpoBaTh  XOJ  pCLICHUA
IMOMOII[BIO PUCYHKA, CXE€MBbI, TAOJIHIIBI.
IIpuBoauTh, pa3déuparTb, OUEHUBATH pPa3JIUYHbIE
peuIeHus:, 3alMCH PEUICHUN TEKCTOBBIX 3a/ad4.
Kpurnyecku ouneHMBaATh IMOJYYEHHBIA peE3yJIbTAaT,
OCYLIECTBIIATh CAMOKOHTPOIJIb, IIPOBEPsIsl OTBET HA

COOTBETCTBHUE YCIIOBHIO, HAXOAUTH OIIHNOKH.
3HAKOMHUTBLCHA C HCTOPHUEH pa3BuTus apudMETUKH

3aJa4u C

Harasignas
reomeTrpus.
MHoOroyroJisH
uku (10 )

MHOroyrojgasHUKHU. YeThIpEXYTOJIbHUK,
NpsIMOYTOJIBHUK, KBaApaT.

Ilpaktuueckass pabora  «llocTtpoeHue
OpsIMOYTOJIbHHUKA C 3aJaHHBIMHU
CTOPOHaAMHW Ha HEJIMHOBAHHOW Oymare».

Tpeyronpnuk. Ilnomane u nepumerp
OpPSIMOYTOJIBHUKA W  MHOI'OYTOJIBHUKOB,
COCTAaBJICHHBIX W3 MPSIMOYTIOJIbBHUKOB,
€IUHULIBI U3MEPCHUA IJIOILA M.
IlepumMeTp MHOTOYTOJIBHHAKA

OnuceiBaTh, HCIOJIb3YS TEePMHHOJIOTHIO,
u3o0paxkaTh c MOMOIIIBIO 4epTEKHBIX
WUHCTPYMEHTOB M OT pPYKH, MOJEIUPOBaThH U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoaAuTHL NpuMepbl 0OOBEKTOB peajbHOr0 MHUpA,
HMEIOIIINX dopmy MHOT'OyT'OJIbHUKA,
OpsIMOYTOJIBHUKA, KBajpara, TpEyrojbHHUKa,
OLICHUBATH UX JIMHEHHBIE pa3Mepbl. BEIYHCIATH:
NepUMETp  TPEyroJIbHUKA, OpsIMOYTOJIBHUKA,
MHOTOYTOJIBHHKA; IUIOIIAJb MNIPAMOYTrOJbHHKA,
KBaJpara.

N300pakaTh OCTPOYTOJbHBIE, NPIMOYTOJIBHBIE U
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOW M KJIeT4aTOW Oymare
KBaJIpaT MW OPSIMOYTOJBHUK C  3aJIlaHHBIMU
JauHaMu  cTopoH.  MccuaenoBars  CBOMCTBa
NPsIMOYTOJIBHUKA, KBaJpaTa IyTEM 3KCIIEPUMEHTA,
HaOJIIOAEHUsI, U3MEPEHUs, MOJICIUPOBAHUSI;
CpaBHHUBATh CBOMCTBa KBaJipara u
OPsIMOYTOJIBHUKA.

HNHuTepakTUBHBIN
ypok Sknacc

https://www.yaklass.r
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KoncrpyupoBath maTtemMaTnuyeckue MNpPeII0KEeHHS C
IOMOIIBIO CBSI30K «HEKOTOPBII», WII000N.
Pacno3naBathb UCTUHHBIE u JIOKHBIC
BBICKA3bIBAaHUSI O MHOTOYTOJIbHUKaX, NPUBOANTH
npuMepbl 1 KOHTPOPUMEDPHI.

HccaenoBatb 3aBUCUMOCTD TUIOIIAAA KBaJpara OT
JUTUHBI €0 CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOW CETKUA IJIS
MocTpoeHuss puryp; pa3douBarb MPSIMOYTOJIbHUK
Ha  KBaJpaThl, TPEYTrOJbHUKH, COCTABJIATH
(¢urypsl U3 KBaJpaTOB U MNPSIMOYTOJBHUKOB U
HaxXOJUTh WX IUJIONIQJb, pa3OuBaTh (GUTYyphl Ha
OpsIMOYTOJIBHUKHA W KBaJpaThl U HAXOJIUTh WX
IO Tb.

BeipakaTh BeIWYMHY TUIOMIAQAW B  Pa3IMIHBIX
EIMHUIIAX W3MEPEHUS METPHUYECKON CHCTEMBI Mep,
NMOHMMATh U HCIOJIB30BATh 3aBUHCHUMOCTH MEXIY
METPUYECKUMHU €JUHUILIAMHA U3MEPEHHUs IUIOIIAIH.
3HAKOMHUTBLCS ¢ MPUMeEpPaAMM NMPUMEHEHUS II0IAaN
U IIepUMETpa B MPAKTUUYECKUX CUTyauusx. Permarts
3aa4d U3 pEaJbHOW JKHU3HHM, MNpelaratb H
00CyK1aTh pa3JiIMUHbIe CIIOCO0bI PEIICHUS 3a71a4

JlecaTHUHDbIE

apoon
(38 u)

Jlecsatnunast 3anuck apooOeit. CpaBHEHHUE
JICCSITUYHBIX IPOOCH.

JletictTBuUsT ¢ JICCATUYHBIMH JIPOOSIMH.
OkpyriieHue AeCATUYHBIX APOOEH.

Pemmenue TEKCTOBBIX 3aa4,
cozepxamux apoobu. OCHOBHBIC 3aadyu
Ha apoou

IIpeacraBiasitb  JSCATUYHYIO JpoOb B  BHJIC

OOBIKHOBEHHOI, YUTAThH 7| 3alMChIBATD,
CpaBHMBATH JCCATHYHBIC JpoOH, Mpeaiararhb,
000CHOBLIBATL " 00CyKaaTh CIIOCOOBI

YHOPSATOYUBAHUS AECATUUYHBIX IPOOEH.
HN300paxkaTh JecATUYHBIE APOOU TOYKAMH Ha
KOOpPAMHATHOU NPSIMOMH.

BepisiBaAAITH cXOACTBA W Pa3jJM4YMs  IIPaBUI
apuMETHYEeCKUX JICUCTBHM C HaTypaJlbHBIMU
qyucjIaMd U JECITUYHBIMHU JIPOOSMU, OOBSICHITH
UX.

NuaTepakTUBHBIN
ypok Skiacc

https://www.yaklass.r

u/

24



https://www.yaklass.ru/
https://www.yaklass.ru/

BbInoHATH apupMeTHIECCKHUE JIeUCTBUS c
JIECATUYHBIMU JIPOOSMHU; BBINOJHATH NPUKUIAKY U
OLIEHKY pe3yJbTaTa BbIYUCICHUU.

IIpuMeHsTH cBOMcTBA apuPMETHISCKUX JICHCTBUI
JUIS palidOHaIN3aluu BBIYUCICHUN.

IIpyMeHATH NPAaBHIO OKPYIJIEHHSI JECSITUYHBIX
npobeii. IlpoBoauTh  HCCAeI0BAHUST  CBOWMCTB
JIECATUYHBIX JpoOeil, omnupasicb Ha YHUCJIOBBIE
JKCIIepUMeHThl (B TOM 4YHCIIE C TMOMOIIBIO
KOMIIbIOTEPA), BBIABUIaTh I'HNOTE3bl U NPHUBOJIUTH
nx 0o00CHOBaHMUSI.

PacnnoznaBarthb WCTUHHBIE u JIO>)KHBIE
BBICKA3bIBaHUSI O APOOSX, NIPUBOJAUTH NMPUMeEPHbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUA U
OTpUIIaHUS BBICKA3bIBAaHUM.

Pemrarp  TEKCTOBBIE  3aJa4yM, COAEprKallue
JpoOHBbIE JAaHHBIC, W HA HAXOXKIEHUE YacTHU
LIEJIOTO M LEJOro N0 €ro 4acTH; BBIABJIATH MX
CXOACTBA U pa3In4MH.

MopaenupoBarb  XOJI pELICHUs  330adu  C
IIOMOIIBIO PUCYHKA, cXeMbl, Ta0nuupl. IlpuBoauTs,
pa30duparb, OUEHMBATh pPAa3JIM4YHbIC PELICHUS,
3aIlMCH PELUICHUN TEKCTOBBIX 3aJad.

OnepupoBaTh JpOOHBIMM 4YHCJIAMH B PEATbHBIX
JKU3HEHHBIX CUTYyalUsAX.

Kpurnuyeckn ouneHMBaTh IIOJYYEHHBIM pE3yJIbTar,
OCYLLIECTBIISITh CAMOKOHTPOJIb, IIPOBEPsisi OTBET HA

COOTBETCTBHUE yCIOBHUIO, HAXOAUTh OMINUOKH.
3HAKOMHUTBCS ¢ HCTOPHEN pa3BUTHS apU(PMETUKHU
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Harasiagnas
reoMeTpus.
Tesa u purypsi
B
NPOCTPaHCTBE

(9 1)

MHOrorpaHHHUKH.
MHOTOTPAaHHUKOB.
IIPOCTPAHCTBEHHBIX TEII.

N3ob6paxxenue
Monenn

IIpsiMOyTONBHEBIN TMTapaielyIeInIie]], KyO.
Pa3BépTku KyOa u napajuiejaenuIieaa.

IlpakTnueckast  padota

KyOa».

O0BEM KyOa,
rapasuJiesyenunena

«Pa3BépTKa

NPsIMOYTOJIBHOTO

Pacno3naBatp Ha
OKpY:Kalouem
napajjieenuIie]I, KyO,
ONHCHIBATD, HCMOJIb3YS
OLleHUBATH JIMHEHHBIC Pa3MEphI.
IMpuBoANTHL MpuUMepPbI OOBEKTOB PEATLHOIO MUPA,
MMEIOIITIX bopmy MHOTOTpaHHUKA,
OpPsSIMOYTOJILHOTO TIapajijiesenurieaa, Kyoa.
300paxaTh KyO Ha KJIeT4yaTou Oymare.
Hccnenosars cBoiicTBa Ky0a, NOpsSIMOYTOJILHOTO
rapajuieNenuneia, MHOTOTPAaHHUKOB, HWCHOJIB3YS
MOJEIH.
Pacno3znaBath m u300paxkarh pa3BEPTKU Kyda U
napajseaenuIeaa. MoaenupoBaTthb KyO u
rmapajiesenune]] 3 OyMaru U mpodux MaTepHalioB,
O0BSICHATH CIIOCO0 MOJICITUPOBAHUSI.
HaxoauTh wu3MepeHUs, BbIYHCIATH
MMOBEPXHOCTH; O0O0BEM  Kyba, mPSIMOYTOJBHOTO
napajuiejienunena; HMccjaeJ0BaTh 3aBHUCUMOCTD
00bpéMma Kyba OT UTMHBI €ro pedpa, BBIABUIATh H
000CHOBBIBATH THIIOTE3Y.
Habawopgare ¥ NPOBOAMTL AHAJOTUM  MEXKIY
MOHATUSIMH IUIOIIaAM U 0O0bEMa, mepumMerpa U
IJIOIA/IM MOBEpXHOCTU. Pacno3zHaBaTh UCTUHHBIE
U JIOKHBIE BBICKA3bIBAaHUSI O MHOI'OIPAaHHHUKAX,
NPUBOAUTH NMPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH

BbICKaA3bIBAHUA N OTpHULAHUS BBICKA3bIBAaHUM.
Pemiatp 3agaum u3 PCAJILHOHN XKUM3HH

yepTeKax,
Mupe

pUCyYHKaX, B
NPAMOYI'OJIbHBIA
MHOT'OI'PaHHUKH,

TePMHMHOJIOTHIO,

Imomanb

HNuTepakTuBHBIN
ypok fxkiacce

https://www.yaklass.r

u/

IToBTOpEHUE
U 00001IeHHue
(10 g)

MNOHATUN WU
0000111IEHUE

IloBTOpEHHE  OCHOBHBIX
METOAOB Kypca 5 Klacca,
3HaHUU

BpIuMcisiTh 3Ha4YCHUS BbIPpAXKEHUM, COAECPIKAIIIUX
HaTypaJibHbIE qHcIIa, OOBIKHOBEHHEBIE "
JNECSITUYHBIC JPOOH, BBIIOJIHATH ITPeoOpa3oBaHUS
qucerl.

BbiOMpars crnocoo CpaBHEHUSA 4qucell,
BBIYHCIJICHUMN, NPUMEHATH CBoOliCTBA
apuMeTHYEeCKUX ASUCTBUN NI pallMOHAITU3aIuUA
BBIYHUCIICHUH.

MNHTepakTUBHBIM

ypok Skiacc

https://www.yaklass.r

u/
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OcyumiecTBJIAATH  CAMOKOHTPOJIb  BbINOJHAEMbIX
JICHCTBUU U CaMOIIPOBEPKY pe3yiabrara
BBbIYUCJICHU.

Pemats 3a1auu U3 peaqbHOU JKU3HH, NPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS UL pELICHUs 3aJad U3
JIpPYTuX y4eOHBIX IIPEAMETOB.

PemaTe 3a1a4yu pasHbIMH clioco0aMu, CPABHMBATH
CIocoo0bI pelieHus 3aja4H, BbIOUpaTh
PAlMOHAJIbHBII CIOCO0

6 kiacc (He menee 170 4)

CBOMCTBO YMHOEHHSI OTHOCUTEIIBHO CJIOXKCHUS,
CBOMCTBa apu(METUIYSCKUX JICUCTBHUIA.

Ha3Banue JJIeKTPOHHbIE
pasgena OcHoBHOE coep:kaHue OcHOBHBIE BH/BI AeATEIbHOCTH 00y4ar0MXCs (un¢pposrbie)
(Tembl) o0pa3oBaTe/ibHbIE
Kyplclgcgg;cno pecypchl
HartypaabHble Apudmernueckue JEeHUCTBUS C | BbIOJIHATH apudmerndyeckne  JAeiicTBUA ¢ | NuaTepakTUBHBIN
yucJia MHOT'O3HAa4YHBIMU HaTypaJIbHBIMHU | MHOTIO3HAYHBIMU HAaTypaJlbHBIMHA 4uClIaMHu, | ypok Skiacc
(30 4) 41 CJIaMU. Yucnosble BBIpaKEHUSI, | HAXOAMTHL 3HAYEHHMs 4YMCJIOBBIX BBIPAXXCHUM CO | https://www.yaklass.r
NHOPSAAOK  JCHUCTBHH, HUCIOJIL30BaHUE | CKOOKaMM U 0e3 CKOOOK; BBIYMCJIATHL 3Ha4YeHus1 | u/
CKOOOK. Okpyriienue HATypalbHBIX | BBIDAKCHHUH, COACPKAIMX CTENCHHU. BBINOJIHATHL
quCell. NPUKUAKY M OLEHKY 3HAa4€HUM  YHUCIJIOBBIX
Jlenurenu " KpaTHBIE yucna; BBIDAXKCHHUI, NPHUMEHATH NPUEMBI  NPOBEPKHU
HauGOMBIIHH OO  genuTens — m | PE3yIbTaTa.  HMemosb3eBaTh  NpH BbIMHCJICHUSIX
HAaMMeHbBIIee obIIee KpaTHOeE. IIEPEMECTUTEIIBHOE M COYETATEJIBbHOE  CBOMCTBA
CJIIO)KEHUSI W YMHOXXEHHS, PAaCHPEAEIUTEIbHOE
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Paznoxxenune  4yuciaa  Ha  OPOCTHIC

MHOXHUTCIIA. I[eJII/IMOCTB CYMMBbI
IPpOU3BCACHUA. ILGJ'IGHI/IG C OCTaTKOM.

Penienuve TeKCTOBBIX 3a1a4

51

HccaenoBarthb YHCIIOBbBIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YHUCJIOBBIE IKCHEPUMEHTHI, BHLJIBUIATh
M 000CHOBBIBATL TNIIOTE3bI.

@opMyIUpPOBaTH  ONpeAeJIeHUsl  JICTUTENsT U
KpaTHOTO, HaWOOJBIIECTO OOIIero JACIUTEIISI WU
HauMEHBIIIEro OOIIero KpaTHOro, IIPOCTOTO
COCTaBHOI'O 4YHCCIJI, HCIIOJIb30BaTh 3THU IIOHATHUA
MpU PEIICHUU 3aJ1a4.

IMpumeHATH AJITOPUTMbI BBLIYUCIIEHUS
HaAMOOJIBLIIIETO OOIIETO AEIUTEISS U HauMEHBIIEro
o01Iero KpaTHOro JIByX YHCEJI, aJIrOpPUTM
pa3JI0KeHUsT YHCJia Ha MPOCThIE MHOXHUTEITH.
HccnenoBats yciioBus AeuMoctTd Ha 4 u 6.
HccaenoBatrb, o00cyxaaTb, ¢opmyaupoBars H
OﬁocHOBblBaTb BBIBO/I (0] YETHOCTHU CYMMI)I,
HpOI/IBBe)IeHI/ISI . ABYX YETHBIX YHuCeJl, JABYX
HEUYETHBIX YHCJIe, YETHOIO U HEYETHOTO YHCell.
HccaenoBarb CcBOMCTBA [JCIUMOCTH CYMMBI U
MMPOU3BEJICHUST YHCEIT.

IIpuBoauTsL NpPUMEPHLI YHCET C 3aJaHHBIMU
CBOMCTBaMH, pacrno3HaBaTh BepPHble U HeBepPHbIE
YTBEP)KJIECHHUS O CBOMCTBaxX 4YHCE], ONPOBepPraThb
HeBepHbIe YTBEP>KICHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBath MareMaTH4yecKHe TMNpPeIJ0KEeHHS C
MMOMOIIBIO CBSI30K «H», «UJIH», «ECIH..., TO...».
Pemiarb TEKCTOBBIE  3aJa4d, BKIIOYAIOIIHE
MOHSITHS JOEeJIUMMOCTH, apu(pMEeTHICCKUM
crocooom, HCIIOJIL30BaTh nepebdop BCEX
BO3MOKHBIX BAPUAHTOB.

MoaesupoBaTs  XOJ  pEHIEHUs  3aJlayud  C
MMOMOIIBIO PUCYHKA, CXEMBI, TaOJIHUIIbI.
IIpuBoauTH, pa3déupaTb, OUEHUBATH PaA3TUIHBIC
pelIeHus], 3alUCH PEHIEHUN TEKCTOBBIX 3aJ1ay.
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Kpurnyecku ouneHMBATh IIOJIy4CHHBIH pE3yJIbTAT,
HaXOJUTh OINMOKHU, OCYIIECTBIISITH CAMOKOHTPOJIb,
IIPOBEPsIsI OTBET HA COOTBETCTBUE YCIIOBUIO

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH

(7 w)

IlepnnennuKkysspHbIE
ITapasiensHble DpsiMBbIE.

OpsiMbI€.

PaccrossHue Mexay AByMsi TOYKaMW,
OT TOYKH 10 Hp?[MOﬁ, JJIMHa ITYTH Ha
KBaJIpaTHOUN CETKE.

IIpumeps! NpsAMBIX B IIPOCTPAHCTBE

PacnoznaBarb Ha uyepTexax, pHUCyHKax cilydau
B3aMMHOI'O PAaCHOJIOKEHUS ABYX IPSIMBbIX.
HN3o00paxaTs c NOMOUI b0 YepPTEKRHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOW MW KJIETYaTOU
Oymare JB€ TI€peceKaromuecs TIIpsiMbIe, JIBE
napajuliejgbHble  IIpsIMblE€, CTPOUTH  MOPSIMYIO,
MNEePIEeHINKYJIISIPHYIO JaHHOM.

IIpuBoaAMTL  NpUMepPbI  MAPAUIEIBHOCTH U
MEPIEHIUKYJIIPHOCTH MPSIMBIX B MMPOCTPAHCTBE.
Pacno3naBarthb B MHOTOYTOJIbHUKAaX
MEePIEeHIUKYJISIPHbIE W MapajljieJIbHbIE CTOPOHBI.
HN3o0paxkarts MHOTOYTOJIbBHUKU C
napaJuieJIbHbIMU, OEepHEHANKYJISIPHBIMA
CTOpPOHaMH.

Haxoaures paccTosiHME MEXIy JABYMsI TOYKaMH,
OT TOYKH JI0 MPSIMOM, JJIUHY ITyTH Ha KBAaJAPaTHOU
ceTke, B TOM YHCIE HCIOJb3YsI LHUPPOBHIE

pecypchbl

HNuTepakTuBHBIN

ypok Skiacc

https://www.yaklass.r

u/

Apoou
(32 u)

OOBIKHOBEHHAs poOBk, OCHOBHOE
CBOMCTBO JpoOH, COKpalieHue JpoOei.
CpaBHeHHE U yNIOpsiAOYUBaHUE APOOEH.

IICCSITI/I"IHBIG ILpO6I/I n MCTpHYCCKasd
cucreMa McEp.

CpaBHUBATh M YHNOPSJA0YMBATH JpOOH, BbIOMPATH
cnocod cpaBHEHHUS JIPOOCH.

IIpeacraBasiTh JACCATHYHBIC OpOOM B BHJIC
OOBIKHOBEHHBIX ApOOCH M OOBIKHOBCHHBIC B BHJIC
NEeCITUYHBIX, HCIO0JIL30BATh JKBHUBAJIEHTHLIE
npeaCcTaBJeHUusT  JPOOHBIX  YHCEN npu 1%0:4
CpPaBHEHHUH, IPU BBIYUCIICHHUSIX.

NuTepakTUBHBIN
ypok fkiacc

https://www.yaklass.r

u/
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Apudmernueckue JercTBUs C

O6BIKHOBCHHLIMI/I 41 OCCATUYHBIMU
poOsMU.
OTHOIIICHHUE. Jlenenue B JaHHOM

OTHOIIEHUU. MaciTad, MIpOoIopLHs.

IlonsaTHE MIPOLICHTA. Brruucienue
IIPOLEHTa OT BEJIWYUHBI U BEJIUYHUHBI IO
€€ MPOUEHTY.

Pemmenue TEKCTOBBIX 3ajad4,
coJiep Kalinux JpoOH U MPOIICHTHI.

IIpakTnueckass pabora «OTHOILIEHUE
JUIMHBI OKPY>KHOCTH K €€ fuaMeTpy»

HUcnoab3oBaTth JICCSITUYHBIC pobu npu
MpeoOpa3oBaHUU  BEIIMYUH B  METPUYECKOU
CHUCTEME MeEp.

BbInoHATH apudmerndyeckrue  JAeicTBUA c
OOBIKHOBEHHBIMHU U JSCATUYHBIMU JIPOOSMH.
BpIuMcasiTh 3HAUYCHUS BBIPAXKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIC U NCCITUIHBIC JIPOOU, BHITIOJIHSATH
npeoOpazoBanus JapoOei, BbIOMpPaTh CHOCOD,
NpUMEHSATH cBoOlicTBa apupMETUIECKUX
AEUCTBUH JJTS pallMOHAIU3AMH BBIYUCIICHUH.
CocTaBJsAAITh OTHOIICHUS U TIPOTIOPIIMH, HAXOIUTh
OTHOIIIEHUE BEJIUYUH, ICIUTh BEJIUYUHY B JJAHHOM
oTHOoIeHUU. HaxoauTh 3KCepuMMeHTAaIbHBIM
NMyTEéM OTHOIICHUS JJIUHBI OKPY>KHOCTH K €&
aUaMeTpy.

HNnTepnperupoBars MacmrTad Kak OTHOIIIEHHUE
BEJIMYMH, HAXOAUTh MacHITad TIUIaHa, KapThl U
BBIYUCIISATH PACCTOSIHUS, UCHOJIb3Yysl MaclITa0.
OO0BSICHATH, YTO TaKOE IIPOIICHT, YIOTPEOISITH
00OpOTHI PEYH CO CIIOBOM «HPOLICHT». BhIpaxkaTh
OPOMNEHTHl B ApOOsSX W JApoOM B TMPOICHTAX,
OTHOILICHHUE JIBYX BEJINYMHB IPOLICHTAX.
BbpIyMcasTh NPOLEHT OT YWCJAa W YHUCIO MO €ro
npoueHty. OKpyriasarb ApoOU U MOPOLEHTHI,
HaXOJUTh NPUOIUKECHUS YHCEI.

Pemiarp 3agaum HA  4YacTH, OPOLEHTHI,
OpONOPIUU, HA HaXOXKJICHHE IpoOu (IIPOIICHTA)
OT BEIWYUHBI U BEJIMYUHBI 0O €& apodu
(mpoueHty), agpoOu  (IponeHTa),  KOTOPBIA
COCTaBJISIET OJIHA BEJIMUMHA OT Apyrou. Il puBoauTsh,
pa3ouparb, OLEHMBATH pPA3JIMYHbIC PpPELICHUS,
3aIliCy PEUIEHUH TEKCTOBBIX 3a7ad.

HN3BiaexkaTh MHOPMALUIO U3 TAOIUIl U JUATPAMM,
UHTEPOPETUPOBATH TaOIUYHBIC JIaHHBIE,
ompenensaTh HauboIbllee W HaWMEHbIIee U3
OPEACTABJICHHBIX JTAHHBIX
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Harasiagnas
reoMeTpus.
Cummerpus

(6 1)

OceBas cummeTpus. LlenTpanbHas
CUMMETpPUI.

I[TocTpoenne cHMMETPUYHBIX GUTYP.

IlpakTnueckast padora «OceBas
CUMMETPUA».

CummeTpusi B IIPOCTPAHCTBE

Pacno3HaBaTh Ha 4YepTeXax M HM300paKCHUSAX,
M300pakarb OT pPYKH, CTPOUTh C IOMOILBIO
WHCTPYMEHTOB Gurypy (OTpe30oK, JOMaHYIo,
TPEYrOJIbHUK, TMPAMOYTOJIBHUK, OKPYXHOCTbH),
CUMMETPUYHYIO JAaHHOW OTHOCHUTEJIBHO MPSIMOI,
TOYKHU.

Haxoauth nmpuMepbl CUMMETPUHU B OKpPY’KarOIIEM
mupe. MoaeaupoBarb U3 Oymaru JBe (UTYpHI,
CUMMETpPUYHbIE OTHOCHUTEIBHO PsIMOM;
KOHCTPYMPOBATH reOMETPUYECKHUE
KOH(pUTypaluu, HCIIOJIB3Y S CBOMCTBO
CUMMETpPUHU, B TOM YHCJIE C MOMOIIbIO HU(PPOBBIX
pecypcoB.

HcciaenoBars cBoOlcTBAa HU3Y4YEHHBIX (QUTyp,
CBsI3aHHBIE c CUMMETpHUEH, UCIIOJIB3YS
AKCHEPUMEHT, HAOJII0ICHUE, MOJIEJIUPOBAHUE.
O06ocHOBBIBATH, ONpPOBEpPrarb C  [OMOIIBIO
KOHTPHPUMEPOB YTBEPXKIECHUSI O CUMMETpUHU QUTyp

HNurepakTruBHBIM
ypokK fxkiacc

https://www.yaklass.r
u/

Boipaskenus ¢
oykBamu (6 )

IIpumenenue OyKB JUITsT 3arnucu
MaTeMaTHUYEeCKHUX BBbIpaYKEHU M u
npemioXeHu. ByKBeHHBbIE BBIPpaXKCHUS
U YUCJIOBBIC MOJICTAHOBKHU.

BykBeHHBbIe  paBeHCTBa, HaXO0XXJEHHUE
HEU3BECTHOT'O KOMITOHEHTa. DOpPMYJIbI

HUcnoan3oBarh OYKBBbI UIsi 0003HAYCHUST YHCE,
OpyU 3allUCH  MaTeMaTHYECKHX YTBEPIKICHUM,
COCTaBIIAThH OyKBEHHBIC BBIPAXKCHHUST 1o
YCJIOBHIO 3aJIavyH.

HcciienoBarn HECJIOXKHbIE YHUCIIOBBIE
3aKOHOMEPHOCTH, MCIOJb30BaTh OYKBBI JJII HX
3aInCH.

BbluucasiTh YHUCIOBOE 3HaueHHE OYKBEHHOI'O
BBIpaKEHUS MPHU 3aJaHHBIX 3HAYCHUSIX OYKB.
3anuchiBaTh (POPMYJIbI: NEpUMETPA U MJIOIAAU
NpsIMOYTOJILHUKA, KBaJpaTa; AJIUHbI OKPYKHOCTH,
IJIOIIAAN Kpyra; BBINOJHATH BBIYMCJICHHUS II0
3TUM (popMyJiam.

MNHTEepakTUBHBIM
ypok SAkiacc

https://www.yaklass.r
u/
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CocraBasarb ¢dopmy.ibl, BbIpaXkaroliue
3aBUCUMOCTH MEX/ly BEJIMYUHAMH: CKOPOCTb,
BpeMs, paccTosiHuE; LICHA, KOJINYECTBO,

CTOMMOCTB; NPOU3BOJAUTEIBHOCTDh, BpeMs, 00BEM

paboThl; BBINOJHSATH BBIYHUCICHUS 10 DOTUM
bopmynam.
Haxoaurn HEWU3BECTHBIN KOMITIOHEHT

apuPMETUIECKOTO JICUCTBUS

Harasauas

reomeTrpus.
Durypsbl

HA IJIOCKOCTH
(14 q)

YHeTpIpEXYTOJIBHUK, IIpUMEPHI
4eTbIPEXYTOJIBHUKOB. [IpsIMOYyroibHUK,
KBaJpaT: CBOWCTBA CTOPOH, YIJIOB,
auaroHajieH.

N3mepenune yrios. Buabsl TpeyrojibHHUKOB.

Ilepumerp MHOroyrosmsHuka. llmomans
¢urypsr. @Dopmyibl HOepuMeTpa U
IJIOIIAIN HpPsIMOYTOJIBHUKA.
ITpnbnm>xéHHOEe U3MEpEeHHe MJIoOAN
puryp.

ITpakTnueckas
Kpyra»

pabora «ITmomraas

MN300paxkxaTs, Ha HEIWHOBAHHOW UM KJIETYATOU
Oymare C HUCIIOJIb30BaHUEM 4epTEKHBIX
HUHCTPYMCHTOB ‘—IeTBIpéXYFOJ'II)HI/IKI/I C 3alaHHBIMH
CBOMCTBaMH: C napauienbHbIMU,
IIEPpIEHOUKYIIAPHBIMHA, pPaBHBIMH  CTOpPOHaMH,
OpsIMBIMHA ~ yIJlaMd W JIp., PaBHOOEJPEHHBIN
TpeyroabHUK. Ilpeanarats u 00cyxaaThb cnocoobl,
aJIrOPMTMBI IOCTPOECHUS.

HcciaenoBars, HUCTIONB3YSI SKCIIEPUMEHT,
Habr0IeHuE, MOJeIUpOBaHHUE, cBoOlicTBa
npsiIMOyrojJbHHKA,  KBajgpara, pa3buBarh  Ha

TpeyroJbHUKH. (OQO00CHOBBIBATH, ONPOBEPraTb C
NOMOIIBKD  KOHTPIIPUMEPOB  YTBEPXKAEHHUSA O
OpsIMOYTOJIBHUKE,  KBaJpare, Pacno3HaBarTh
BEPHBIE U HEBEPHBIE YTBEPKICHUSI.

H3MepsATL U CTPOMTH C NMOMOIIBIO TPAaHCIIOPTHUPA
YIJIbl, BTOM YMCJIE B MHOI'OYT'OJIbHUKE, CPABHUBATH
YIJIbl; PacHO3HABaTh OCTpbIE, NOpsAMbIC, TYIbIE,
pa3BEpHyThIe yribl. PacmodHaBarh, HM300paxkaTh
OCTPOYTOJIbHBIA, MNPSIMOYTOJIbHBIM, TYHOYTOJIbHBIH,
paBHOOEAPEHHBIN, pABHOCTOPOHHUN TPEYTOJbHUKH.
BberyucasaThs nnepuMeTp MHOTOYTOJbHHUKA, MJIOIIAAb
MHOT'OyTOJIbHUKA pa3bueHuem Ha
OpsIMOYTOJIbHUKH, Ha paBHBbIE ¢urypsr,
HUCIIOJIb30BaTh METPUUYECKHUE €IMHUILIBI U3MEPEHUS
JJTUHBI U TJIONIAJIH.

NuTepakTnBHBIN
ypok SAkiacc

https://www.yaklass.r
u/
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Hcnoab3oBaTh NPUOIMKEHHOE U3MEpeHHe INH U
IJIOIIAACH Ha KjeTdaToil Oymare, pHuOIMKEHHOE
W3MEpPEHUE JUTUHBI OKPYXHOCTH, TUUIOIIAIN KpyTa

Hosoxurensbusie | Lleinbie qucia. Monaynse qucna, | [IpuBoauTs NpUMepHI UCIIOIB30BAHUS B peaibHOU | MHTEpaKTHUBHBIN
U reoMeTpudecKas WHTEPIIPETANUS | )XKU3HU  MOJIOKUTEJIBHBIX W  OTPULATEJIBHBIX | ypok fkiacc
oTpuLaTeJIbHbIE MoayJist. YUCIIOBBIE TIPOMEKYTKH. qucell. https://www.yaklass.r
yucsaa RO e — - OTpHIATENBHEIE N3o00paxkars 11€ble YHCIA, TOJIOKUTEIBbHBIC 1 u/
(40 u) uncrma. CpaBHEHHE MONOKHTENbHbIX u | OTPHUATEIBHBIC HHCIA TOUKAMH HA HMHCIOBOH
OTpI/III'aTeJ'II)HI:IX gqucern. | TPSAMOI, MCHOIB30BATH YHCIOBYIO MPSIMYIO JUIS
Apudpmernueckue JNEUCTBUS c | CPaBHCHI QHCCIL.
TIOJIOKUTEIHHBIMH ¥ OTPHIIATEIbHBIME IIpuMeHsiTL NpaBWjIa CPaBHEHUS, YHOPAA0YUBAThH
E——— IeJIbIe YMCJia; HAXOAUTh MOIYJIb YHCIIA.
@opmyaupoBaTh  NpPaBWJIa  BBIYHUCICHUS  C
Permenne TeKCTOBBIX 3a1a4 MTOJIOKUTEIIFHBIMH W OTPHUIIATSIIBHBIMHA YHCIIAMH,
HAaXO0/JUTh 3HAYEHUS YUCJOBBIX BHIPDAXXCHHUN,
Coep)amnux ACUCTBUS C MOJOKUTESIbHBIMUA
U OTPULATEIBLHBIMU YHUCIaMHU.
IIpyuMeHATH CBOMCTBA CIIOXKEHHUS U YMHOXCHHUS
JUIs1 peoOpa30oBaHusl CYMM UM OPOU3BEACHUMN
IIpencraBienue ITpssmoyronbpHass cucrtemMa KoopauHaT Ha | OOBIACHATH u WIJTIOCTPUPOBATH noHsitue | MHTEepakTUBHBIN
JAHHBIX mirockoctu. KoopauHaTkl TOYKHM  Ha | OPSAMOYTOJbHOM CHUCTEMBI KOOpJANHAT Ha | ypok Skmacc
(6 9) IJIOCKOCTH, abcuycca U opauHaTa. IJIOCKOCTH, HCIIOJIb30BaTh TEPMUHOJIOTHIO; | https://www.yaklass.r

CronbuaTtbie U KPYTroBbI€ AUATPAMMBI.
IIpakTuueckas «ITocTpoenue

JAUuarpamMmmi.

padoTta

CTPOMTH Ha KOOPJAMHATHOM IUIOCKOCTH TOYKHU U
(purypsl 10 3alaHHBIM KOOpJAMHATAM, HAXOAUTh
KOOpAWHATHI TOYEK.

YutaTth cTONOYaThiE W KPYroOBbIE JHarpaMMbI;
MHTEPNPEeTHPOBATH JAHHBIC, CTPOUTH CTOJIOUYATHIC
JINarpaMmbl.

u/
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Pemenue TEKCTOBBIX 3ajad4,
coaep KallrxX JaHHbIC, NPEACTAaBICHHbBIC
B TaOJIMIIaX U HA aUarpaMmax

Hcnoab3oBaTh an)opMaumo, npeacTaBJICHHYO B
Ta6HI/IL[aX, Ha AuarpamMmmax JJIA PCUICHUA
TCKCTOBBIX 3ada4 1 3aja4 13 peaHLHOﬁ KHN3HHU

Harasanas

reomeTrpus.
Durypsi

B IIPOCTPAHCTBeE

(9 1)

IIpsimoyroabHbBIN napajieaenunen, Kyo,
npyu3ma, IIUpaMuga, KOHYC, LIHJIMHIP,
map u cepa. N3o06pakenue
OpOCTPaHCTBEHHBIX ((uryp. IIpumepsl
pPa3BEPTOK MHOTOIPaHHUKOB, ILIUJIMHIpPA
U KOHYcAa.

IIpakTnueckas pabora «Coznanue
MOJICJICH TIPOCTPAHCTBEHHBIX (QUTYPH.

IlousitTne oOBEMA; €TMHULIBI U3MEPEHUS

o0bEma. O0BéM OPsIMOYTOJILHOTO
napajuiesieniurena, Kyb6a, ¢opMyIibl
o6BEMa

Pacno3HaBaTthb Ha yeprexax, pUCYHKaXx,
onMChIBATh MUpaMUIy, IPU3MY, HUIUHIP, KOHYC,
11ap, u300paskaTb UX OT PYKH, MOJAEJIUPOBATH U3
Oymaru, [JIaCTWJIMHA, MPOBOJOKK U Jp.
IIpuBoAMTL NpUMepPbI OOBEKTOB OKPYKAIOIIETO
MHpa, UMEIOIMUX (POpMbI Ha3BaHHBIX TeEJl.
Hcnonb30BaTh TEPMHMHOJIOTHIO: BEplIMHA, pedpo,
rpaHb, OCHOBAaHME, BBICOTA, paaUyC U JUaAMETP,
pa3BEpTKa.

H3yuarTh, ucnoib3yss SKCHOEPUMEHT, HaOJIIOJEHUE,
U3MEpeHue, MOJIeJIUpOBaHME, B TOM  4HCJIE
KOMIIbIOTEPHOE, u ONMUCHIBATH cBoOlicTBA
Ha3BaHHBIX TEJ, BBIABJATH CXOACTBA M PA3JIMYMA:
MEXIy MMPaMUION U TIPU3MON; MEXAY LAIAHAPOM,
KOHYCOM U IIapOM.

PacnoznaBatrhs pa3BEPTKU  HapajUieyIeNUIIeaa,
Ky0Oa, Tpu3Mbl, NMUpaMHUAbI, KOHYCa, LIHWIUHIPA;
KOHCTPYMPO- BaTh JaHHbIC Tejla U3 Pa3BEPTOK,
co3gaBatb ux wmoaenu. Co3paBaTb MoOJeJH
MPOCTPAHCTBEHHBIX PuUryp (M3 Oymaru, rmpoBOJIOKH,
IJIaCTUJIMHA U JIp.)

N3mepars HAa MOJAeJaAX:
MHOT'OIPAaHHUKOB, JUAMETP 11apa.
BeiBoauth dopmyity 00bEMa MOPAMOYTOJIBLHOTO

JUTAHBI pédep

napajaienenuIeaa.

BoruucasarTh mno dopmyaam: 00BEM
PSAMOYTOJILHOTO napajieaenunesa, KyOa;
HUCTIONB30BaTh €IMHUIBI H3MepeHus o0nema;

BBIYHCIATH O0BEMEI TCJI, COCTAaBJICHHBIX H3 Ky6OB,
nmapamuieacnuieoB; pemaTtb 3ajavdu ¢ pCajJbHbIMU
JaHHBIMMX

HNHTepakTUBHBIN

ypok Skiacc

https://www.yaklass.r

u/
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IToBTOpPEHMUE,
00001IEHHE,

crucTeMaTH3ALUSA
(20 g)

IIoBTOpEHNE OCHOBHBIX MMOHSITUMI
1 METOZOB KypcoB 5 u 6 kiaccos,
00001IecHNEe U CHCTEMaTU3aIl1s

3HaHUU

BpIuMCasATh 3HAYECHUS BBIPAXKECHHUN, COACPKAILIUX

HaTypaJibHbI€,  ILI€Jbl€,  IIOJIOKUTEIbHBIE U
oTpULATEJIbHBIE

4quciia, OOBIKHOBEHHBIE M JECSITUYHbIE JpoOH,
BBIIIOJIHATH npeoOpa3zoBaHUs qucesn "
BBIPAKCHUM.

BeiOupars cmoco® CpaBHEHUS qucel,
BBIYMCJICHUM, NPUMEHATDb CBOICTBA
apudpMeTHUYECKHUX JEeHUCTBUMN IJTs1

pauroHaIn3au BBIYHUCIICHUMN.

Pemnars 3amauum 13 peajbHOU XKU3HU, NMPHUMEHATH
MaTeMaTU4YeCKHue 3HAHMSA AJIA pEUICHUS 3a7ad U3
JAPYyTrux OpeaMeTOB.

Pemath 3aga4yu pasHbIMM CIOCO0AMHM, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3a1a4U.
OcyiecTBJIATH CaMOKOHTPOJIb BbINOJIHAEMBIX
NEeUCTBUM

M CaMOITPOBEPKY pe3yJibTaTa BBIYUCICHUN

HNurepakTuBHBIN
ypok SAxknacc

https://www.yaklass.ru/
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PABOYAS TIPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI

LEJIN N3YYEHUA YYEBHOI'O KYPCA

AnreOpa sIBJIsIeTCSI OJHUM W3 OMOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA OOECHedYrBaeT
HU3YyYCHHUC APYIrUuxX NJUCHUIIINH, KaAK €CCTCCTBCHHO- HAYYHOI'O, TAK U TYMAHUTApPHOT'O IIUKJIOB, eé
OCBOCHHE HEOOXOIMMO IS TIPOJIOJKEHUST 00pa3oBaHUs U B IIOBCEAHEBHOM XU3HU. Pa3zBuTtne y
O6yanOHII/IXC$I HAay4YHBbIX HpGIICTaBJICHI/Iﬁ O IPOUCXOKIACHHNU U CYHIHOCTHU anre6pa1/1quKI/Ix
abcTpakuui, criocode oTpaXeHHUsT MaTEMaTUYECKON HAayKOU SIBJICHUM U NPOLIECCOB B HPUPOJE
1 OOIIecTBE, POJIW MATEMAaTHUYECKOTO MOJICJIHUPOBAHUSI B HAYYHOM IIO3HAHUU W B NIPAKTHKE
cnocoOCTByeT (QOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUST HW  KAadeCTB  MBIIUICHUS,
HEOOXOIMMBIX JJIs1 aJlaliTallid B COBpeMeHHOM ImdpoBoM oOmiectBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM oOecrneynBaeT pa3BUTHE YMEHUs HaOII0AaTh, CPaBHUBATh, HAXOJAUTH
3aKOHOMCPHOCTH, Tpe6yeT KPpUTHUYHOCTHU MBbBIINUJICHUA, CHOCOOHOCTH APTYMCHTHUPOBAHHO
00OCHOBBIBaTh CBOM JICUCTBUSI M BBIBOJbI, (DOPMYJIUPOBATH yTBEpkKaeHUs. OCBOEHHE Kypca
anre6pLI oOecrieyuBaeT Pa3sBUTHUC JIOTUYCCKOT'O MbINIJICHUA O6yan-OHII/IXC$[I OHH HCIIOJIB3YIOT
JNENYKTUBHBIC u HUHJYKTUBHbIE paccyXaeHus, 0000I111EeHNE u KOHKpPETHU3alHIO,
abcTtparupoBanue u aHajoruro. OOydueHue anreOpe mnpenarojiaraeT 3HAYUTEIbHBIM OO0BEM
CaMOCTOSITEIbHON JEATEJILHOCTH O0YyYarolInXcsl, IIOPTOMY CaMOCTOSITEJIbHOE pelIeHue 3ajiad
€CTECTBEHHBIM 00pa3oM SIBIISIETCS peajin3aluell AesITeIbHOCTHOTO MPUHIMNA 00yUYeHUs.

B cTpykType nporpammsl yueOHOTO Kypca «Ayredpa» OCHOBHOM HIKOJBI OCHOBHOE MECTO
3aHUMArT COOCPIKATCIBbHO-MCTOINYCCKHUC JIMHUMN: «Ywuciaa H BBIYHUCIICHUSA»
«Anredpanyeckrde BBIPpAKEHUS»; « YpaBHEHUS U HepaBeHCTBa»; «PyHkuum». Kaxxaas uz atux
COJIEPKATEIIbHO-METOAUYECKUX JIMHUM PpPAa3BUBACTCI HA MNPOTSDKEHWU TPEX JIET HU3YYEHUsS
Kypca, €CTECTBEHHBIM 00pa3oM II€peIuieTasiCh U B3aUMOJEHCTBYS C APYTrMMH €ro JUHUsAMHU. B
XOJ€ M3Yy4YEeHHs Kypca OOydYarolMMCs INPUXOJUTCS JOTHYECKH paccyXJaTbh, HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN sA3BIK. B CBA3M ¢ 3TUM ILenecooOpa3HO BKIOYUTH B INPOrpaMMy
HEKOTOpPBbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIIME BCE OCHOBHBIC pa3/Aeiibl MAaTE€MaTHYECKOTO
oOpa3oBaHHsI H CIIOCOOCTBYIOIIUE OBJIQJICHUIO OOYyYaroIIMMHUCS OCHOB YHUBEPCAJIHLHOTO
MaTeMaTH4eCcKoro si3blka. Takum oOpa3oM, MOXKHO YTBEpPXkKJAaThb, YTO COJAEPI)KATEIbHOH H
CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJredpa sABJISICTCS €ro HHTEIPUPOBAHHBIA XapaKTep.

Conepxanue nuHUM «Yuciaa U BBIUYHUCICHHUS» CIYXUT OCHOBOM Ul HaJlbHEUIIETO
U3y4YCHUsS MAaTEMAaTUKHU, CHOCOOCTBYET Pa3BUTHIO y OOYYaAIOMIUXCS JIOTUYECKOTO MBbIILICHUS,
(bopMupoBaHHUIO YMEHUS [OJIB30BAaThCS  aJITOPUTMaMH, a TaKXe IPHUOOPETESHHUIO
OPaKTUYECKUX HaBBIKOB, HEOOXOAUMBIX I MNOBCEIHEBHOUN >XU3HU. Pa3zBuTHe MOHATHSA O
4ucJie B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAJIBHBIMHU W HUPpPAIlMOHAJIBHBIMU YHCJIaMHU,
(bopMupoBaHUEeM TIpEACTABICHUN O JAEHUCTBUTEIBHOM 4YHCIIE. 3aBEpIIEHHE OCBOCHUS
4UCJIOBOUW JUHUHOTHECEHO K cTapllleMy 3BEHY OOIero oopasoBaHMUsI.

ConepkaHue JAIBYyX aireOpamdyecKkux IJIMHUN — «AJreOpandeckue BBIPAKECHUSD U
«YpaBHEHHSI U  HEPABEHCTBa»  CHOCOOCTByeT (QOPMHUPOBAHUIO Yy  OOy4YaroUIUXCs
MaTeMaTUYEeCKOro armnapara, HeOOXOAUMOTO Jisl pEHICHHUs 3aJad MaTeMaTHKH, CMEXHBIX
NpEeAMETOB U NPAaKTUKO-OPUEHTHPOBAHHBIX 3aj1ady. B OCHOBHON mIKOJie y4yeOHBIM MaTepuas
IPYIIIHPYETCST BOKPYT pAlMOHAJIBHBIX BBIpaKEHHUM. Anrebpa JIEeMOHCTPUPYET 3HAUYEHHE
MaTEMaTUKH KakK sI3bIKA JJIsI HOCTPOECHUSI MAaTEMAaTUUECKUX MOJEIIEU, ONMCaHUs IIPOLIECCOB U
SIBIEHUH peajbHOro Mupa. B 3amaun oOyueHust anreOpe BXOISAT TakKe JalbHeHIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAUMOT' O, B HaCTHOCTH, JJII OCBOEHHUs Kypca
nHpOpPMaTUKH, W OBJIaJ€HHE HaBbIKaMU JEIYKTUBHBIX paccyXJeHuil. lIpeoOpa3oBaHue
CUMBOJBHBIX (OPM BHOCUT CBOH cnenuduUYecKUi BKJIag B pa3BUTHE BOOOpaKECHUS,
CITOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue  (PyHKIHMOHAJIBHO-TpaUUECKOW JHUHUM  HAIEJIEHO Ha  IMOJIydeHHUe
IIKOJIBHUKAaMU 3HaHUHM O (PYyHKIHMSIX KaK BaKHEHIIell MaTeMaTHU4Ye€CKOW MOAENIN sl OIMUCAHUs
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U HUCCIEeNOBaHMUs pa3sHOOOpPA3HBIX MNPOIIECCOB M SIBICHHNW B mpuUpoae U oOmiecTBe. M3yuenue
3TOr0 MaTepHUajia CHOCOOCTBYET Pa3BUTHIO Y OOYyUJAIOIIUXCSI YMEHHS UCIIOJIb30BaTh pa3IMuHbIC
BBIPA3UTEJIBHBIC CPEJICTBA SI3bIKA MAaTEMaTHUKU — CJIOBECHBIC, CHMBOJIMYECKHE, IpadUIecKue,
BHOCUT BKJaJd B (OPMHUPOBAHHUE TMPEACTABICHHUH O PpOJIM MaTeMaTUKH B Pa3BUTHHU
UBUIN3ALMU U KYJIbTYPBbI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4deOHOMYy miaHy B 7—9 kiaccax u3ydaeTcs y4YeOHbI Kypc «Anrebpa»,
KOTOPBIM  BKJIOYACT CJIEOYIOIIME OCHOBHBIE pa3zenbl coaepxkaHus: «Yucima wu
BBIUHUCIICHUSDY, «Anrebpamdeckue  BBIpAXKEHHS», «YPaBHEHUS U  HEPaBEHCTBa»,
«DyHKIUN.

V4ueOHBIN IUIaH Ha HW3yYeHHE anreOpbl B 7—9 Kjlaccax OTBOJHUT HE MEHEe 3 y4YeOHBIX
4acoB B HEJIENIO B TEUEHUE KAXKJIO0TO Iojja 00y4deHHUs, BCETO 3a TPU roja oOyUueHHsI — HE MEeHee
306 y4eOHBIX YaCOB.

COHEPXXAHUE YYEBHOTI'O KYPCA (110 TOAAM OBYUEHUA)
7 KJtacc

Yucna u evivucnenusn
PanyonansHbIe yncna

Jlpo6u OOBIKHOBEHHBIE U AECSITHYHBbIC, Mepexo] OT OJHON (OopMbI 3anucH Jpober K
npyroii. IloHsiTue  panMOHAIBLHOTO  YHCJA, 3allCh, CpaBHEHHUE, YyHNOpSAOYHBaHUE
palMoHaJIBHBIX 4YHcel. ApU]pMeTHUecKHe ASHCTBHUSI C pallMOHAJIBHBIMH uuciaMu. Pemenue
3a71a4y U3 peaJibHON INMpPaKTUKH HAa YacTU, Ha JApOOu.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeJIEeM: OIIpejesieHue, NpeoOpa3oBaHUE BBIPAXKEHUNH Ha
OCHOBE OIIPEJICJICHUs], 3alIUCh OOJIBIINX Yucel. [IpoleHTsl, 3anuch IPOLEHTOB B BUJIE ApOOU U
poOu B BHJI€ MNPOLICHTOB. TpH OCHOBHBIE 3aJladyd Ha MPOLEHTHI, pPEIIeHHE 3aJad U3
peaibHOM NPAKTUKH.

IIpuMeHeHne NPU3HAKOB JOEJIMMOCTH, PAa3JIO)KEHHME Ha MHOYMXWUTEIM HATypaJbHbIX
qrcel.

PeanpHble 3aBUCUMOCTH, B TOM 4YHCJIE MpsiMasi 1 oOpaTHasi NPONOPLHOHAIBHOCTH.

Anzedpauueckue ewviparxcenus

IlepemenHble, UMCIIOBOE 3HAUEHHUE BBIPAXKEHUS C NepeMeHHOol. /lomycTumble 3HAUYEHUS
nepemMeHHbIX. [IpencraBieHrne 3aBUCMMOCTH MEXIY BEJIWYUHAMH B BUAE (HOPMYJIbI.
Brruucnenus no ¢gopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPAKECHUM, TOXK/IECTBEHHO PaBHbIC
BBIpa)KEHUSI, IpaBUjia IpeoOpa3oBaHusl CyYMM U NPOU3BEACHUM, ITpaBUiIa PACKPBITUSI CKOOOK U
OPUBEJICHUS TOJOOHBIX ClIaraeMbIX.

CBoiiCcTBa CTENEHU C HATypaJIbHBIM MOKA3aTEJIEM.

OpHousieHbl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cl10KeHHe, BbIYUTaHUE, YMHOXKECHHUE
MHOTOWICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMBbI U KBaJgpaT Pa3HOCTH.
dopmyna pa3zHOCTH KBaJpaToB. Pa3jiokeHrue MHOTOYJIEHOB Ha MHOYKHUTENU.

Ypasnuenusn

YpaBHeHUE, KOPEHb YpPaBHEHUs, IIpaBUiia IPeoOpa30BaHUs YpaBHEHHUsI, pPABHOCHJIBHOCThH
YPaBHEHUH.

JInneliHOEe ypaBHEHHE C OJHOW IMEPEMEHHOM, YHCJIIO KOpPHEW JIMHEHHOI'O ypaBHEHU,
pelmeHne JUHENHBIX ypaBHeHHM. CocCTaBJI€HHE ypaBHEHMM IIO YCIOBMIO 3anauu. Pemienue
TEKCTOBBIX 3a/1a4 C IIOMOILBIO YPAaBHECHUN.

JIuneiiHOe ypaBHEHHME C JIByMs HNE€pEeMEHHBIMHU U ero rpaguk. Cucrema AByX JUHEHHBIX
YpaBHEHUH C ABYyMsI MEepeMEHHBbIMHU. PellieHue cucteM ypaBHEHHI CIIOCOOOM ITOJICTAaHOBKH.
IIpuMmeps! pelieHns TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUMN.

Koopounamur u cpagpuxu. @ynxyuu
Koopamnara Touku Ha mpssMoil. UHUcIOBBIE TIPOMEXKYTKH. PaccTosiHHME MEXIy ABYMSI
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TOYKaMU KOOPJAUHATHOM IIPSIMOM.

IIpssmoyronpHas cucrtema koopauHat, ocn OX u Oy. AlciMcca u opJiMHAaTa TOYKH HaA
KOOpJIMHATHOU T1uIocKOoCcTH. IIpumepsl rpadukoB, 3agaHHbIX (opmynamu. YteHue rpadukoB
peanbubix 3aBucuMoctel. [loustue pynakmuu. I'paduk pyakuun. CBoiictBa pyHKun. JInnei-

Has ¢ysKuusa, e€ rpaduk. I'papuxk pynkuum y = |x |. ['paduueckoe pemieHne JITHUHEHHBIX
YPaBHECHUM M CHUCTEM JIMHEWHBIX YypPaBHECHUU.

8 kyacc
Yucna u éviuucnenusn
KBanpatusiii kopeHb u3 uucia. [lonstue o0 upparmoHaibHOM uucie. JlecsaTuuHbie
MPHUOIVHKSHHSI UpPpalUOHAIBHBIX dncell. CBolicTBa apu(pMETHISCKUX KBAAPaTHBIX KOPHEH U
UX TPUMEHEHHE K TIIPEOoOpaA30BaAHUIO YHCIOBBIX BBIPAXKCHUNW U  BBIYHUCICHHUSM.
JlericTBUTENBHBIE YHCIIA.
CrenieHsb ¢ LI€NIBIM NOKa3aTesieM U e€ cBoiicTBa. CtaH1apTHas 3aIlMCh YMUCA.

Anzebpauueckue eviparxceHus
KBangpaTHbIll TPEXUIICH; pa3J10KEHUE KBaAPATHOTO TPEXUIEHA HA MHOYKHUTEIIH.
AnrebOpanveckass JpoOb. OCHOBHOE CBOMCTBO ajnredOpaumdeckoit apodou. CrioxxeHwue,
BBIUMTAHUE, YMHOXKEHUE, JIeJICHUE anreOpandyeckux npoOeii. PanmoHanbHble BBIpaXXEHUS U
UX mpeoOpa3zoBaHHUE.

Ypasénenus u nepasencmea

KsanpatHoe ypaBHeHue, ¢opmysa KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUil, CBOASIIUXCA K JHUHEHHBIM W KBaJpaTHbIM. lIpocteiimmne apoOHO-
parMoHa IbHBIE YPaBHEHUS.

I'padmueckast uaTEepripeTalisi YpaBHEHUN C ABYMSI MEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YpaBHEHUN C JIByMsI I€peMEeHHBbIMU. [IpuMepsl penieHruss CUCTEM HEJIMHEHWHBIX YPAaBHEHUU C
JIByMsI TIEPEMEHHBIMHU.

Pemenue TEKCTOBBIX 3aj1ad alreOpanvdeCcKuM CIIOCOOOM.

YucioBele HEpAaBEHCTBA M HUX cCcBolcTBa. HepaBeHCTBO ¢ OJHOW TIEPEMEHHOM.
PaBHOCHMIIBHOCTH, HEpaBeHCTB. JIMHelWHbIE HepaBeHCTBA € OAHOW nepeMeHHou. Cucremsl
JIMHEUHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

Dynxkyuu

I[Mousitue pynkuuu. OOIaCcTh ONpeiesIeHNsI 1 MHOXECTBO 3HadeHuil GpyHKuu. Cnocobsbl
3a/1aHust QYHKITHH.

I'paduk pysaxknuu. Urenme cBoiicTB GyHKIMH 1o €€ rpacduky. Ilpumepsr rpadpukon
(pyHKIIHHI, OTpaXkaroIUX peajibHbIC MPOIECCHI.

DyHKIIMW, ONUCBHIBAIOIIME MPSAMYIO U OOpaTHYIO MPOIMOPIUOHAILHBIE 3aBUCHUMOCTH, HUX
rpa(pp\l/jm. Gdyukupn Yy = X4,y = x5,y = X, Y = |x|. I'padpuueckoe perieHue
YpPaBHEHUH U CHUCTEM ypaBHEHHUU.

9 knacc

Yucna u eviuucienHus

JlefCcTBUTENbHBIE YHCIIA

PanmmonanbHble ynca, UppaliioOHAIbHBIE YHCIIa, KOHEUYHbIE U OECKOHEUHBIE JIECATUYHBIC
Ipobu. MHOXKECTBO JICHUCTBUTENBbHBIX YHCEN; JICHUCTBUTENbHBIE YHCIAa KaK OECKOHEYHBIS
JIecAaTHYHbIe  apobu. B3amMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKIYy  MHOXKECTBOM
JEUCTBUTENBHBIX YHUCEI U KOOPJAUHATHOMU IIPSIMOM.

CpaBHeHHE OEHWCTBUTEIBHBIX YHCEJ, apUu(PMEeTHUECKHUE JICUCTBUS C NACHUCTBUTECIbHBIMH
YHCJIaMHU.
Wsmepenus, npuOIMKeHuUs, OLEHKH

Pa3zmepbl 0OBEKTOB OKPYXKAIOIIEro MHUpPA, IUTEILHOCTh IPOIECCOB B OKPYIKAIOIIEM
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MHUpE.
IIpubnu>x€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTb NpUOIMMKeHus. OKpyriaeHue YHCel.
IIpunknaka n oneHkKa pe3yJsibTaTOB BBIYUCIICHUM.

Ypasnenusn u nepasencmea
VYpaBHEeHU: ¢ 0THOM IEPEMEHHON

JInHeiHOE ypaBHEeHUE. PelieHre ypaBHEeHUM, CBOJAIIMXCSA K JINMHEUHBIM.

KBanpatHnoe ypaBHeHue. PemieHne ypaBHEHHN, CBOJAINMUXCA K  KBaJAPaTHBIM.
bukBanparnoe ypaBHeHue. IIpumepsl pemeHnss ypaBHEHUNW TPEeTbEW M 4ETBEPTOM CTEIEHEU
pa3Jio’KEHHEM Ha MHOXHUTEIH. Perienue apoOHO-panuoOHalIbHBIX ypaBHeHUH. Pemenwne
TEKCTOBBIX 3aJ1a4 aJIreOpandeCKUM METOIOM.

Cucremsl ypaBHEHUH
VYpaBHeHHE C JIByMsl IIEpEeMEHHbBIMU M ero rpaduk. PemnieHue cucteM ABYX JMHEHWHBIX
YpaBHEHUU C JABYMsI NEpeMEHHbIMH. PelieHue cucreM ABYyX ypaBHEHHMM, OJHO W3 KOTOPBIX
JIMHENHOoe, a Ipyroe — BTOpoi creneHu. ['padrueckast uHTEpIpeTalys CUCTEMbI YPaBHEHUI C
JIByMsI TIEPEMEHHBIMHU.
Pemenue TeKCTOBBIX 3ajlady alir€OpanveCcKUM CIOCOOOM.

HepasencrBa
YHuciaoBbeIE HEPABEHCTBA U UX CBOMCTBA.
Pemenne nuHENHBIX HEPABEHCTB C OJIHOM IlepeMeHHOM. PemeHune cucremM JIMHENHBIX
HEpaBEHCTB ¢ OJHOU mepeMeHHoil. KBanpaTHbie HepaBeHcTBa. [ padrueckass mHTEpOpeTalns
HEPABEHCTB U CUCTEMHEPABEHCTB C JIBYMs II€PEMEHHBIMHU.

Dynukyuu
KBanpatuunas ¢pynkiys, e€ rpaduk u cBorcTna. [lapadosa, KoopJnHATHl BEPUTUHBI
mapaboJIbl, OCb CHMMETPUH NapadOJIbI.

Yucnoevlie nociedoeameibHoCmu
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Omnpenenenye u crocoObl 3aaHUs YUCIOBBIX MOCIEI0BATENIBHOCTEH

IloHsiTHEe YUCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHue IMOCIEI0BATEILHOCTU PEKYPPEHTHOM
dbopmyoit u popmyioit N-ro yJeHa.

Apupmernueckas 1 reoMeTpudecKas mporpeccun

Apudmernueckass W T'€OMETPHUYECKAsT IPOrPECCHMU. dopmyael  N-TO  4JeHaA
apuMETHIECKON U TE€OMETPUIECCKON MPOTrPECCUM, CYMMBI MEPBBHIX N YICHOB.

N3obpakenne 4WieHOB apu(PMETHYESCKONW MU T€OMETPHUYECKOW MPOTpPECcCHil TOYKaMH Ha
KOOPJAWHATHOM MJIOCKOCTHU. JIMHENHBIN U 3KCITOHEHIMAIbHBIN pocT. CII0KHBIE ITPOLIEHTHI.

[IJIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYE ITPOIPAMMBI KYPCA (I10
IF'OJJAM OBYUYEHU )

OcBoenune y4deOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs
JIOJDKHO ~ oOecrnedywWBaTh  JOCTIDKEHUE — CICAYIONHUX  MPEAMETHBIX  00pa3oBaTeIbHBIX
pe3yJIbTAaTOB:

7 xiacc

Yucna u eviuucnenusn

¢ BrmonHsATE, codyeTast YCTHBIC U ITUCbMEHHBIE TIPUEMBI, apu(MEeTHIECKHE ISHCTBHS C
palMoOHaIBHBIMH YHUCITAMH.

e HaxomuTh 3HaYCHWS YHUCIIOBBIX BBIPAXKCHUI; NMPHUMEHSTHh pa3HOOOpa3HBIE CIIOCOOBI H
NpUEMBI BEIYUCICHUS 3HAYCHUN APOOHBIX BBIPAKEHUM, COACPKAIIMX OOBIKHOBEHHBIC U
JIeCATUYHBIE JPOOH.

e IlepexoauTh OT OAHOM (POPMBI 3aITMCH YHUCET K APYTroH (mMpeoOpa3oBbIBATh JAECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO
JICCSITHIHYO IPOOBb).

e (CpaBHHUBaATh U yHOPSAAOUYHUBATH pPAllMOHAIBHBIEC YHCIIA.

e OKpyrJsiTh 4HUCIA.

e BruIMOJMHAT, OPUKUAKY UM OLEHKY pe3yibTaTa BbIUYMCICHHUM, OLEHKY 3HadYeHUN
YUCJIOBBIX BBIPAKEHUM.

¢ BrhINMOJIHATH JICHCTBHS CO CTEIICHSIMHU C HATYPAJTbHBIMH MOKA3aTCIISIMHU.

e [IpuMeHSTh IIPU3HAKH JICJIUMOCTH, PA3JIOKEHHUE HAa MHOXXUTCJIM HATYPAJTbHBIX YHUCEII.

e Pemare NPaKTHKO-OPHEHTHPOBAHHBIC 3aJ1a4H, CBSI3aHHBIC C OTHOIICHHUEM BEJIHYHH,
IMPOMOPIIMOHAIBHOCTRIO  BEJIHYHH, IIPOIEHTAMH; HWHTECPIIPETUPOBATh  PE3YJIbTAThI
pelieHus 3a1a4 ¢ y9éTOM OIpaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPpHUBaACMBIX
OOBEKTOB.

Anzeopauueckue eviparxceHus

e lcnonp30BaTh anrebpanyeckyrd TEPMUHOJIOTUIO U CHMBOJIMKY, IIPUMEHSTH €€ B
MIpoIiecce OCBOEHUSI y4eOHOIo MaTepuaia.

e HaxoauTth 3HaueHUsI OYKBEHHBIX BBIPAXKEHUH TIPU 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

e BrimoaHATH, IpeoOpa3oBaHHUsl IE€JIOTO BBIPAXKEHUS B MHOTOWIEH IIPUBEACHUEM
MOJTOOHBIX ClIaraeéMbIX, PaCKphITUEM CKOOOK.

e BpINONHIAT YMHOXXEHHE OJHOWJIEHAa HAa MHOIOWIEH M MHOIO4YJ€HAa Ha MHOIOYJIEH,
MPUMEHSTH (POPMYITBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

e OcCywmecTBISTh Pa3JI0KEHUE MHOTOUYJIEHOB Ha MHOXHUTEJIU C IMOMOIIBIO BBIHECECHUS 3a
CKOOKH OOIIero MHOXXHUTENSI, TPYNOUPOBKH CjaraéMbixX, MOpPUMEHEHUs (opMyI
COKPAIIEHHOTO YMHO>XXEHUSI.

e IlpumeHSTH, TIpeoOpa3zoBaHUsI MHOTOYJICHOB JUIS PEIICHUS pa3IWYHbIX 3a7ad U3
MaTe€MaTUKH, CMEXHBIX NPEAMETOB, U3 PEAJIbHON NPaKTHUKH.

e lcrnonb3oBaTh CBOMCTBAa  CTENEHEM C  HaTypaJlbHBIMH  MOKa3aTeIsIMU IS
npeoOpa3zoBaHUsT BBIPAXKEHUIMA.
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Ypa(menuﬂ u nepaeerncmea

Pemares mHEHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHsISI IIpaBujla Iepexosa OT
HMCXOJHOI'O0 YPaBHEHHUs K PABHOCWJIIBHOMY €My. lIpoBepsTh, ABIISIETCS JIM YMCIIO KOPHEM
YPaBHEHUS.

IlpumensTe Tpauyueckue METOAbl IIPU PEHICHUHW JIMHEHHBIX ypaBHCHUN W UX
CUCTEM.

IlonOupate nmpumepbl Hap YHCEN, SBISIIOIIMXCS PEIIEHHEM JIMHEHHOI'O YpPaBHEHUS C
JIByMsI IIEPEMEHHBIMMU.

CtpouTh B KOOPAWHATHOM IJIOCKOCTU TIpadUuK JIMHEHHOro YypaBHEHUS C JIBYyMs
IIEPEMEHHBIMHU; MTOJIB3YSICh TpapUKOM, MPUBOIUTH IIPUMEPHI PEIICHUS yPaBHEHUSI.
Pemare cucremsl IByX JIMHEHWHBIX YPAaBHEHUH C JABYMs IIEPEMEHHBIMHU, B TOM YHCIIE
rpa¢uYecKH.

CocTaBisATh U peulaTh JMHEHHOE YpaBHEHHME MJIM CHUCTEMY JIMHEHUHBIX ypaBHEHHUI MO
YCJIOBHIO 33Ja4d, HWHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadu
NOJIYYEHHBIH pe3yJIbTar.

Koopounamut u cpagpuxu. @yuxyuu

N300pakath Ha KOOPJAMHATHOW NOPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJI[aHHBIM
KOOpAWHATaM, JIy4dd, OTPE3KH, MHTEPBaAJIbl; 3allMChIBATh YHCIOBBIE MNPOMEXYTKH Ha
anreOpanvecKkoM SI3bIKE.

OTMmeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IIO0 3aJlaHHBIM KOOpJAMHATaM; CTPOUTH
rpaduku TuHEeHHbIX GyHKIUH. CTpouTh rpaduk QyHKIUHU Y = |X|.

OnuceiBaTh € MNOMOIIBIO (QYHKIHH H3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYUHAMU:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIHUYECTBO, CTOUMOCTD; MPOU3BOAUTEIIHLHOCTD,
BpeMsi, 0ObEM pabOTHI.

HaxonuTte 3HaueHne QyHKIUH 110 3HAUCHUIO €€ apryMeHTa.

ITornmare rpadudeckuii crrocod npeacTaBiICHUS U aHalin3a WHGOpPMAaIluH; U3BJICKATh U
UHTEPIPETUPOBATh MHPOPMAILUIO U3 TpadUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

8 xmacc

Yucna u eévluucieHusn

Hcnonb30BaTh HavaJibHbIC MPEJICTABICHUS O MHOKECTBE JICHCTBUTENBbHBIX YHUCEN IS
CpaBHEHHUS, OKPYTJICHUS U BBIUMCIIEHUI; N300pa)kaTh AEeHCTBUTEIbHBIE YHCIIa TOUYKAMHU
Ha KOOPJAMHATHOMU MPSIMOM.

I[IpuMeHsATs, TMOHSTHE apUPMETUYECKOro KBaJApPAaTHOTO KOPHS; HAXOJAUTh KBaJIpaTHBIC
KOPHHU, HCIIOJIB3Ys MPHU HEOOXOAUMOCTH KalbKYJSTOP; BBIIIOJHITE MNpeoOpa3zoBaHUs
BBIPAXKEHUH, COZIEPIKAIINX KBaJApaTHBIE KOPHU, UCHOJIb3Yysl CBOMCTBAa KOPHEM.
Hcnonb30BaTh 3anucu OOJBIIMX U MajbIX YHUCEJ C MOMOIIBIO AECATHYHBIX ApoOed u
creneneit yncia 10.

Anzeopauueckue evipariceHus

[IpuMeHsITh, NOHSTHE CTENEHM C ILEJbIM II0Ka3aTeleM, BBINOJHITH HpeoOpa3zoBaHUs
BBIPAKECHNUH, COAEPIKAIINX CTEIIEHU C LIE€JIbIM ITI0OKA3aTEJIEM.

BbINTOIHATE TOXJIECTBEHHBbIE MpPEeoOpa3oBaHUs pallMOHAJIBHBIX BBIPAXKEHUNW Ha OCHOBE
MpaBuUJl ASUCTBUI HAJ MHOIOYWJI€HAMHU U aJreOpandyecKuMHU JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIM TPEXUIEH HAa MHOXKUTEIIU.

IIpumensaTes mnpeoOpa3oBaHUs BBIPAKEHUW JUIsI pEIIeHUs pPa3IUuYyHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX IPEIAMETOB, U3 peajlbHON MPAKTUKH.

Ypaeuenuﬂ u nHepaeencmea

Pemiates HHHeﬁHBIC, KBaJlpaTHBIC YpPaBHCHUSL n panrOHAJIBHBIC YpaBHCHUA,
CBOIAIIIUECCS K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyM: IICPCMCHHBIMHU.

HpOBOI[I/ITL HpOCTCﬁH.IPIC HCCIICJOBaAHUA ypaBHCHI/Iﬁ n CHUCTCEM ypaBHCHHﬁ, B TOM
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4HCcle€ C NPUMEHEHHEM TIpadHuUecKux IpeCTaBICHUN (ycTaHaBIWBATb, UMEET JIHA
YpaBHEHUE WM CUCTEMaypaBHEHUM pELIEHUs], €CJIU UMEET, TO CKOJIBKO, U IIP.).
IlepexomuTs OT cioBecHOW (GOPMYIHPOBKH 3a7adyud K e€ aureOpanmdecKor MOJelu C
IOMOIIIBIO COCTABJIEHHUSI YPaBHEHHUS WJIM CHUCTEMBl YpPaBHEHUM, WHTEpPHPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4y IOJIyYEHHBIN pe3ysbTaT.

IIpuMeHsAT, cCcBONMCTBA YHCIOBBIX HEPABEHCTB JUISI CpaBHEHUs, OLIGHKHM; pelarhb
JIMHEWHBIE HEPaBCHCTBA C OJIHOW MNEPEMEHHOW M WX CHCTEMBI, JaBaTh rpadUUECKYIO
WJUJTIOCTPAIIMIO MHOKECTBA PEILICHUN HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dyuxkyuu

IloruMaTh ©W WCIIOIB30BaTh (QYHKIUOHAIBHBIC TOHSATHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHME OOO3HAYCHUs); OIPEAeIIsiTh 3HadeHue (yHKOUU 110 3HAYCHUIO
apryMeHTa; OIpPEeAeIIsiTh CBOMCTBAa (PYyHKIUU T10 €€ TpaduKy.

Crpouth rpauku 3j1eMeHTapHbIX QYHKIUI BUaa Y = x, Y =%

y = x3, y =/X, Yy = |x|; onuckIBaTh CBOMCTBA YMCIOBOH (YHKIIMU 1O €& TrpaduKy.

9 xitace

Yucna u eévluucieHus

CpaBHHBAThE U yHOPSIJOYNBATh PAHOHAJIBHBIE U UPPALlMOHATIbHBIE YHUCIIA.

BrinonusaTe apudmerndeckue AeMcTBUS € pallMOHAJIBHBIMH YHCJIaMU, COUEeTasl yCTHBIC
U ITMCbMEHHBIE ITIPUEMBI, BBITIOJIHSTHh BBIYUCIECHUS C UPPALMOHAJIBHBIMH YHUCJIAMHU.
HaxonuTe 3HadyeHUs1 CTEINEHEW C LEeJIbIMM I[OKa3aTeJIsIMU W KOPHEUW; BBIYUCIIATH
3HAYEHUsI YHUCIIOBBIX BBIPAKEHUM.

OKpyTJIsiTh NE€HWCTBUTENBHBIE YMCIIA, BBINOJHITH IPUKUIAKY pe3yJibTaTa BBIYHCIICHUM,
OLICHKY YHCJIOBBIX BBIPAXKCHUM.

Ypaenenuﬂ U Hepaeencmea

Pemate nuHelHBIE W KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS, CBOJISIIIIUECS K HHUM,
npocTennime JpoOHO-pallMOHaIbHbIE YpaBHEHUS.

Pemate cuctemMsbl IByX JUHEHHBIX YPAaBHEHUH C AIBYMsI IEPEMEHHBIMH U CUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUEHE SIBJISICTCS JINHEUHBIM.

Pematp TekcTOBBIE 3ajauM ajlreOpamvyecKuM CcHOcOOOM C MOMOIIbIO COCTaBJICHUS
YpPaBHEHUS WJIU CUCTEMBI JIBYX YPaBHEHHUU C AByMsI IEPEMEHHBIMHU.

IIpoBoauTh MpoOCTEHINIME HCCIEAOBAaHUS YpPaBHCHHMW W CHCTEM YypaBHEHHU, B TOM
4qyciie ¢ OpUMEHEHHEM rpaduyecKkux IpeacTaBlieHUui (ycTaHaBJIMBaTh, UMEET JIH
ypaBHEHUE WU CHUCTE€MaypaBHEHUM pEUIeHUs, €CJIU UMEET, TO CKOJIBKO, U TIP.).
Pemrate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABCHCTBA; H300pakaTh peEIlICHUE
HEPaBEHCTB Ha YMCJIOBOM NPsIMOM, 3aITUCHIBATh PELICHUE C MOMOIIHI0 CHUMBOJIOB.
Pematp cucremMbl JIMHEHWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; HM300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSIMOM, 3alIUCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HEpAaBEHCTBA NPHU PELICHUM PA3JIUYHBIX 3ajiady.

Dynukyuu

PacriosMaBars (pyHKIIMM n3ydeHHBIX BUAOB. [loka3pIBaTh cXeMaTHUECKH PAaCIIOJI0KEHUE
Ha KOOPJMHATHOM MJIOCKOCTH T'padUKOB y=x3,y =X,y =]|x|B 3aBUCUMOCTH OT
3Ha4YeHUI K03 PUIIMEHTOB; ONUCHIBAaTh CBOMCTBA (PYHKIIUM.

CtpouTh U U300pakaTh CXeMaTUYECKU I'padUKu KBAaAPATUYHBIX (PYHKIIUN, ONMTUCHIBATH
CBOMCTBA KBaApaTUYHBIX (PYyHKIIHH MO UXTpadHuKaM.

Pacno3naBaTe KBaZpaTHYHYIO QYHKIHIO T10 ¢dopmyse, IPUBOAUTH HOPHUMEPHI
KBaJApaTUYHBIX (QYHKIHH U3 pealbHON KU3HU, (PU3UKHU, TEOMETPHUH.
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Apuc]memutwcxaﬂ u ceomempuueckas npozpeccuu

PacniodnaBath apu(METHUYECKyI0 M TE€OMETPHUECKYI0 IIPOTrPEeCcCHU TIPU Pa3HBIX
cnocobax 3aJaHusl.

BBITTOTHATE BBIYMCIIEHUSI C HUCIOJIB30BaHUEM (PopmMysa N-ro ujieHa apupMeTHYECKOH Hu
reOMETPUUYECKON IPOrpPeECCU, CYMMBI IIEPBBIX N YJICHOB.

M3o6pakaTh 4JIEeHbl OCIE0BATEIFHOCTH TOYKaMH Ha KOOPAWUHATHON MIIOCKOCTH.
Pemars 3a1a4n, cBA3aHHBIE C YHCIOBBIMHU IOCIEA0BATEIBHOCTSMHU, B TOM YHMCJIIE 3a/1a49U
13 peajbHOU KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, HU(PPOBBIX TEXHOJIOTHN).
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TEMATHUYECKOE IINTAHMPOBAHUE YYEBHOI'O KYPCA (II0 'OJAM OBYYEHUS)

7 xiacc (ue menee 102 u)

Ha3Banmue JJIeKTPOHHbIE
pasiea OcHoBHOE coep:kaHue OcHoBHbIE BH/bI 1eSITeJIbHOCTH 00yYAIOIIMXCS (uudgposbIie)
(TeMBbI) (YU CJI0 o0pa3oBaTejibHbIE
4acoB) eCcypchl
Yucaa n IlonsitTue  pamuonanpHOoro  uywucnaa. | CucreMaru3upoBarb M o0oramarb 3HaHust 00 | VMHTepakTUBHBIN ypok
BbIYMCJICHHUS. Apudpmernueckue JIEUCTBUS C | OOBIKHOBEHHBIX M JECATHUYHBIX JPOOSX. Sknacc
PanumonanbHple | palMOHAJIBHBIMH YHCJIAMU. CpaBHHMBATH " yHopsiI04YuBaTh apoou, | https://www.yaklass.ru/
ymcJia CpaBHeHue, YIOpsIOUYMBaHUE | MPeoOpa3oBbIBas NPU HEOOXOAUMOCTH JECATUYHBIC
(25 u) panMoHaJIbHbIX YHCEN. pobu B OOBIKHOBEHHBIEC, OOBIKHOBEHHBIC B
Crenenb C HATypaJIbHBIM | JICCITHYHBIE, B YacCTHOCTH B OECKOHEYHYIO
oKa3aTeJieM. JIECSITUYHYIO JIPpOOb.

Pemenne ocHOBHBIX 3aj1a4 HaJIPOOH,
OPOILICHTHI U3 peaIbHOM MPaKTHUKH.
IIpu3Haku AEeIMMOCTH, Pa3JIOXKEHHUS
Ha MHOYKHUTEJIHN HATypaJIbHbIX YHUCEIL.
Peanbubie 3aBucumoctu. llpsimas u
oOpaTHas MPONOPLHMOHAIBHOCTH

IIpuMeHsITH pa3HOOOpa3HbIe CHOCO0bI U NPHEMBI
BbIYMCJICHUSI 3HA4YeHUHl JPOOHBIX BBbIPAKEHUI,
coJiepKalnuX OOBIKHOBEHHBIC U JICCSITUYHBIC IPOOHU:
3aMEHSATHh IIPH HEOOXOAUMOCTH JECITUYHYIO JIPOOh
OOBIKHOBEHHOW W OOBIKHOBEHHYIO JIECATHYHOM,
OPpUBOAUTH BBIpakeHHe K ¢Qopme, Hambolee
YIOOHOW [JIsi  BBIYMCICHUU, TIpeoOpa3oBHIBATH
IpoOHBIE BBIPpAXKEHUS HAa YMHOXXEHHUE U JICJICHUE
JIECATUYHBIX JpoOeil K MAelCTBUSIM C LEeIbIMHU
4HCJIaMU.

IIpuBoauTh 4YHCIOBbIE MW OYKBEHHbIE HNPUMeEPbI
CTENEHW C HATypaJbHBIM IOKa3aTeiaeM, OOBSICHSSA
3HAYECHUs] OCHOBAHHUSI CTENEHHM ¢ MoKas3aTels
CTCIICHHU, HAXOJUTh 3HAYCHHs cTereHei Buaa a" (a
— mr000€e palMoHaIbHOE YHUCIIO, N — HAaTypalbHOE
4HCII0).

IlonumMaTh CMBICT 3anucu OOJBIIUX YHCET C
MMOMOIIBIO JECATUYHBIX JIpOOEi U CcTerneHeil 4ducia
10, npuMEeHATH UX B peaJIbHbIX CUTYaIIUsIX.

45



https://www.yaklass.ru/

Ha3zpanue
pasaena
(Tembl)
(umcJio
4acoB)

OcHoBHOE CoaepKaHue

OcHoBHbIE BHbI IeSITEJIbHOCTH oﬁyqamumxcﬂ

JJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchl

IIpyuMeHATH IIPU3HAKU JIEJIMMOCTH, Pa3JI0KEHUS
Ha MHOYKHUTEJMN HAaTypaJbHbIX YHUCEII.

Pemiarp 3aj1aum Ha 4acTH, OPOLIEHTHI, IPOIIOPIIUH,
Ha HaxXxOXJeHue Apobu (IpolieHTa) OT BEIUYHUHBI U
BEJIWYMHBI TI0 €€ Jnpobu (OpoueHTy), JApodu
(mpoiieHTa), KOTOPBIM COCTaBJISIET OJHA BEJIMYMHA OT
apyroi. IlpuBoauTsh, pa3duparb, OLEHUBATH
pa3nuyHbIEC pEIIeHUs], 3alUCU PEIICHUN TEKCTOBBIX
3ajad.

PacnozHaBath M OOBSICHATBH, ONHUpaAsiCh Ha
ONpENENCHNUsA, MNpPsIMO  NPOHNOPLHHUOHAIBHBIE U
0oOpaTHO HNPONOPLHOHAIBHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU; NPUBOJANUTH NpUMepbI ATUX
3aBUCUMOCTEM W3 pEajJbHOIrO0 MHpa, W3 OPYTIHUX
y4eOHBIX ITPEAMETOB.

Pemiarp NpakTHUKO-OPUEHTUPOBAHHBIE 33Ja4M Ha
poOu, TMPOLEHTHhl, HOpPSIMyHO U  OOpaTHYIO
PONOPUHUOHAIBHOCTH, IPONOPLIUU

Anredpanuec
KHe

BbIp asKEeHH I
(27 )

BbykBeHHBIE BBIPAKCHUSI.
Ilepemennsie. Jomnyctumelie
3HAaYECHUS MepeMeHHbIX. DOPMYIIbI.
ITpeoOpa3zoBanue OYyKBEHHBIX
BBIDA)KEHUM, PpaCKpbITHUE CKOOOK U
MpUBeAeHNE MOJOOHBIX CllaraeMbIX.
CBolicTBa CTENEeHM C HaTypaJbHBIM
MoKazaTeseM.

OBiagers, anreOpamyvyeckoil TEPMHUHOJIOTHEH U
CHUMBOJIHKOW, MPUMEHSATh €€ B IMPOIIECCE OCBOCHUS
y4eOHOro Marepuara.

HaxoauTh 3HaueHHUs] OYKBEHHBIX BBIPaKCHUM
Opyu  3aJIJaHHBIX 3HAYEHUsIX OYKB; BBIIIOJHSITH
BBIYUCJICHUS MO (popMyIam.

BbINoJIHATH TIpeoOpa3oBaHUs 1IEJIOTO BBIPAXKEHUS
B MHOTOWICH NPUBEJICHUEM MOJOOHBIX ClaraeMbIX,
pacKpbITHEM CKOOOK.

NHTepakTUBHBIMN
ypoK fkiacc

https://www.yaklass.ru/
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MHOTro41€eHBbI. Cnoxenue, | BbIOJHATH YMHOXEHUE OJTHOYJICHA Ha
BbIYUTAHUE, YMHO>XCHHE | MHOIOWJIEH W MHOIOWJIE€HAa Ha MHOIOYJIEH,
MHOT'OYJICHOB. dopmysibl | IPpUMEHATH  (GOPMYJIBI  KBajJpata CyMMBI |
COKpAIIEHHOTO YMHOXXEHHUsI. | KBaJpara pa3sHOCTH.
Pazmoxxenue MHOTOYJICHOB Ha OcyIIIeCTB.]IHTb Pa3JI0KCHUC MHOI'O4JICHOB Ha
MHO>KHUTEITH MHOKUTEJIN ITyTEM BBIHECCHHUs 3a CKOOKH OOIIero
MHOYUTEIISI, TIPUMEHEHUsI (POpMyJIbl Pa3HOCTH
KBaJpaToB, POPMYJI COKPAIIEHHOTO YMHOXKEHUSI.
IIpumensaTs npeoOpa3zoBaHWUE MHOTIOYJIEHOB JJIs
peuieHus: pa3IUYHBIX 33a7ady U3 MaTeMaTHKH,
CMEXXHBIX MMPEJl- METOB, U3 peaJiIbHON MPaKTUKHU.
3HAKOMUTBHCSI ¢ MCTOPHUEH Pa3BUTUsI MaTEMaTUKU
YpaBHeHust YpaBHEeHHE, npasuya | Pemare,  gmMHEMHOE — ypaBHeHHEe ¢ oagHou | MHTepakTHBHBIM
1 HEPABEHCTBA npeoOpasoBaHUs YpaBHEHHsI, | IEPEMEHHON, NpHMMeEHAs MNpaBUWJIa IIepexona OT | ypok Skiacc

(20 g)

PaBHOCWIIBHOCTh YPaBHEHUM.

JImneitHoe  ypaBHEHHME C  OJIHOHU
NEPEMEHHOM, pEeHIeHUue JIMHEHWHBIX
YpaBHECHHUH. Pemienne 3amau ¢
HOMOIIBIO YPaBHEHMUIA.

JImneitHoe  ypaBHEHHME C  OABYMs
IepeMEHHbBIMH U  ero  rpaduxk.

Cucrema JIByX JIMHEWMHBIX YpaBHECHHUH
C JByMsi mepeMeHHbIMHU. Perienue
CHUCTEM ypaBHEHUH criocooom
[MOJICTAHOBKHU U CIIOCOOOM CIJIOKEHUSI

HCXOJIHOTO ypaBHEHHUs K paBHOCUJILHOMY emy Oouiee
OpoCTOro  BHUAA. IlpoBepsiTth, sBIsAECTCI U
KOHKPETHOE YHCJIO KOPHEM ypPaBHEHUSI.
IMoabupars npuMepbI AP YHUCEN, SIBISIONIUXCS
peuleHrneM JJMHEHHOTOo YpaBHEHUS C ABYMS
nepeMeHHbIMU. CTPOUTH B KOOPJAMHATHOM
MJIOCKOCTU IpadUK JUHEHHOrO0 yYpaBHEHUS C
JIByMsI TIEPEMEHHBIMHU; MOJb3YsICh Ipad@uKoM,
NPUBOJAUTH NPUMEPbI PEIICHUS YPaBHECHUSI.
HaxoauTh penieHue CUCTEMBbI JABYX JUHEHHBIX
YpaBHEHUN C ABYMsI II€PEMEHHBIMMU.

CocTaBiasiTh M peliaTb YPAaBHCHUE WM CHUCTEMY
ypaBHEHUN o YCJIOBUIO 3a71auu,
WUHTEPOPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJa4i NOJYYCHHBIH pe3yJIbTaT

https://www.yaklass.ru/

Koopaunarsi
U rpaguKu.
DyHKUUH
(24 q)

Koopaynnara TOYkM Ha HOpsIMOU.
HucnoBsle IPOMEXKYTKH.
Paccrosanue mexay aByMsi TOUYKaMH
KOOPJAWHATHOM IPSIMOU.

HN300paxxaTe Ha KOOPAMHATHON IIPAMOM TOYKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAUHATaM, JIy4H,
OTpPE3KH, HHTEpBaJIbl;  3alMCbIBATL WX  Ha
aireOpandyecKkoM SI3BbIKE.

HNurepakTuBHBIN
ypok Axnacc

https://www.yaklass.ru/
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HazBaumne JJ1eKTPOHHBbIE
pasaeJia (TemMbl) OcHoBHOE colep:KaHue OcHoBHbIE BH/BI 1eATeJIbHOCTH 00y4a0IMXCsl (undposbie)
(4HC10 YacoB) o0pa3oBaTe/ibHbIE
ecypchbl
IIpsimoyroabHas cuctema | OrmMedyaTh B KOOPJAMHATHON INUIOCKOCTHM TOYKU IIO
KOOPJIMHAT Ha IUTOCKOCTH. [IpuMepsl | 3aJaHHBIM ~ KOOpJAHHATaMm;  CTPOUTH  rpaduKa
rpadukoB, 3amaHHBIX (GOpMyIaMH. | HECIOXHBIX 3aBUCHUMOCTEH, 3alaHHBIX (popmyiiamu,
YreHnue rpaukKoB peanbHBIX | B TOM YHCJIE C IIOMOILIBIO HU(PPOBBIX JIa0OpATOPUN.
3aBHCHUMOCTEH. IIpuMeHATD, u3y4yathb npeuMyI1ecTBa,
Ilonarue ¢ynkuuun. I'paduk GpyHKIMU. | HHTEPNPETHPOBATH rpadudecKkuit CI0C00
CBolicTBa (yHKIHIA. JIuneiinas | NpeacTaBJICHUS u aHaJgu3a pa3zHooOpa3Hoit
byHKIMSL. IMoctpoenne rpaduka | KU3HEHHOW MH(pOpPMAIUH.
muHelHo pyakuun. ['paduk GyHKIIIN OcBauBarbs noOHsATHE (QYHKIHUHU, OBJAJAEBATh
y=1x]| (pyHKIIMOHAIBHON TEPMHUHOJIOTHUEH.
Pacno3naBarh nuHelWHyo GyHkmuo Y = kx + Db,
onuchbiBaTh €€ CBOMCTBA B 3aBHCHUMOCTH OT
3HaueHui kodddumueHros K u b.
Crpours rpadukmu JTUHEWHON (GyHKOUMU,
bysxknouny = |x|.
HUcnouab3oBaTh uudposbie pecypchl IS
MmocTpoeHusi rpadukoB (PYHKIIUH M HUIYUCHUS HX
cBoictB. IIpuBoauThH npuMepbl  JIUHEUHBIX|
3aBHCHUMOCTEH B  pealbHBIX IIpoleccax M
SIBJICHUSIX
IToBTOpPEHUE IloBTOpEeHHME OCHOBHBIX IOHATUU U | BbIOMpaTh, NPHUMEHSTHL  OIEHMBATHL  CHOCcoObI | MHTEepakTUBHBINA ypOK
U 000011eHHE METOJIOB Kypca 7 kjacca, 0OOOIlICHHUEe | CpaBHEHHs 4YHCEJI, BBIYHMCICHHUH, mnpeoOpa3zoBaHuil | Skmacc
(6 1) 3HAHUU BBIPAKEHUU, PEIIECHUS] YPABHEHUM. https://www.yaklass.ru/
OcyiiecTBJISITh  CAMOKOHTPOJIb  BBINOJHSEMBIX
JIeCTBUI u CaMOIIPOBEPKY pe3yJibTara

BBIUYHCJIEHUH, MpeoOpa30BaHUM, MOCTPOESHUIA.
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Pemiates 3agaum W3 peallbHOW >XW3HU, MPUMEHATH
MaTeMaTH4YeCKHe 3HAHHUA JUIs PEIICHUs 3ajaad u3
JpYIux IpeaMETOB.

Pemiath TeKCTOBBIE 3a/1a4U, CPABHUBATh, BHIOMPATH
cnoco0bl pelieHus 3aJa9u

8 kiacc (He menee 102 u)

CpaBHEHUE JICUCTBUTEIIbHBIX YUCEI.

ApnudMEeTHICCKUIN KBaApPaATHBIN
KOPEHb.

YpaBHeHHE BUaA x? = a. CoiicTBa
apudmMeTUIecKux KBaapaTHBIX
kopHeil. [IpeobpazoBaHUE YHUCIOBBIX
BBIpAKEHUM, COJZIeprKaIINX
KBaJpaTHbIC KOPHU

OueHuBaThb KBaJpaTHbIC KOPHU LEJIBIMUA YHCIAMHU
U JICCSITUIHBIMH JIPOOSIMHU.

CpaBHUBaTHL U YHOPSAOYMBATH pPallMOHAIbHBIC U
UppalMOHAJIbHBIC YMCJIA, 3allMCAaHHBIE C MOMOIIBIO
KBaJpaTHBIX KOPHEM.

HcciienoBarb ypaBHEHUE X? = a, HaXOUTh TOYHBIC
U puOnmkEHHBIC KOpHU ipu a > 0.
HccaenoBath CcBOMCTBA  KBAaJpaTHBIX  KOPHEH,
MPOBOAS YHCJIOBBIE 3KCHEPUMEHTBI C
HWCTIOJIB30BAaHUEM KaAJIbKYJISITOpa (KOMIOBIOTEPA).
Jloka3bIBaTh cBOlicTBa apupMETHICCKUX
KBaJIpaTHbIX KOpHEW; OPUMEHSITh 17 0.4 JUIST
mpeoOpa30BaHMs BRIPAKCHUIA.

Ha3Banue JJIeKTPOHHbIE

paszaena OcHoBHoOe cojaepixaHue OcHoBHbIE BH/bI 1eSITE€IbHOCTH 00yYAIOIIMXCS (uudgposbie)

(TembI) o0pa3oBaTejibHbIE
Kyplclgcg::;cno pecypchl
Yucaa 1 KBanpaTtHblii KOpeHb U3 YHCIA. PopMyIupoOBaThH ONpeaeieHHMe KBaJApaTHOro KOpHs | MHTepakTUBHBIN
BbIYHCJICHUS. IlousitTue 06 MppaMOHAIBHOM W3 yHciia, apuPMETUUECKOro KBaJIpaTHOTO KOPHSI. ypok Sxknacc
KBaapatHble qucine. JlecaTunaHble IPUOITHKCHUST IIpuMeHsATH OIlEpalMIO WU3BJICYEHUS KBAAPATHOTO | https://www.yaklass.ru/
KOPHH UppalMOHAIBHBIX YHUCEIT. KOpHS M3 4HCJia, HCMOJb3Yys IIPU HEOOXOIUMOCTHU
(159 JleicTBUTENBbHBIE YHCIIA. KaJIBbKYJIATOP.
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Ha3zBanmue JJ1eKTPOHHBbIE
pa3iena OcHoBHOE colep:KaHue OcHoBHbIE BH/BI 1eATeJIbHOCTH 00y4a0IMXCsl (undposbie)
(TembI) o0pa3oBaTe/ibHbIE

Kypca (4mciio eCVDChI
JacoB) pecyp

BbINOHATH npeodpazoBaHus BBIPa)KCHHUM,
coAepKalux  KBaJpaTHbIE KOpPHHU. Bpipaxkars
IIEpEMEHHBIE W3 TEOMETPUYECKUX U (PU3HUECKUX

bopmy.
BbI4MCIATE 3HAYEHUS] BBIPAKCHUM, COACpPKALIUX
KBaJpaTHBIE KOPHH, HUCIOJIb3Y npu

HEO0OXOIMMOCTH KaJIbKYJISITOP.
Hcnoans3oBarh B XOAE  pemIeHHs  3adad
DIIEMEHTapHbIE TPEACTAaBICHUS, CBsS3aHHBIC C

OpUOITM>KEHHBIMY 3HAUYCHUSIMHA BEJTUYIHH.
3HAKOMHUTBLCS C HCTOPHEH Pa3BUTH MaTEMaTHKU
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Yucaa n
BBIYHCJIECHHUS.
Crenenn

C IeJbIM
nokasarejem
(7 9)

CreneHs € LEJIbIM TTOKa3aTeIeM.
CranagapTHas 3a1yuch 4ucla.
Pa3smepbl 0OBEKTOB OKPYIKAIOIIETO
mupa (OT dJIeMEeHTapHBIX

HacTHUI] 1O KOCMHYSCKHUX OOBCKTOB),
JIIUTEIBHOCTh MPOIIECCOB B
OKPY>KaroIlleM MHUpe.

CBoiicTBa CTENEHU C MEJIbIM
nokazaTejaemM

@opmyJIHPOBATH ONpeJe/IieHUe CTEIIEHU C LEbIM
MOKa3aTEJIEM.

IMpeacTaBisTh 3a0MCh OOTBIINX U MAIBIX YHCET B
cragziapTHOM Buje. CpaBHMBAThL 4HCiaA U
BEJIMYUHBI, 3aITUCAHHBIE C UCIIOJIb30BAaHUEM
creriean 10.

Hcnoab3oBaTh 3allMCh YMCEJI B CTAHAAPTHOM BHUJIE
JUIS

BBIPA)KEHUS Pa3MepPOB OOBEKTOB, JJITUTEILHOCTH
OPOILIECCOB B OKPYKAIOIIEM MHPE.
®opMyJIMPOBaTh, 3aNIUCHIBATH B CHMBOJIHYECKOMH
¢dopme n miLIIOCTPUPOBATH MPUMEPAMH CBOWCTBA
CTEIIEHU C 1IEJIbIM MMOKa3aTeJIEM.

IIpuMeHATH CBOMCTBA CTEIICHU JIs
npeoOpa3zoBaHUs

BBIPAXXCHUM, COJICPIKAIIUX CTETICHHU C I[IEJIBIM
nokasaresieM. BbIoJHATh 1edcTBUS C YUCIAMU,
3alMCAHHBIMHU B

CTaHAApTHOM BHJI€ (YMHO>KEHHE, JICJICHUE,
BO3BEJEHUE

B CTEIICHB)

HNHTepaKkTUBHBIN
ypok SAxkJjacc
https.//www.yaklass.ru/
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Auaredpanyeckue KBanpartusiii TpéxwieH. | Pacnmo3HaBaTh KBaJpaTHBIA TPEXUIICH, HNurepakTuBHBIN
BbIPAKeHU . Paznoxxenue KBAJIPATHOTO | yCTAaHaBJIMBAaThBO3MOYXXHOCTbH €0 pPa3JIOKEHHUS Ha ypoxk fkiacc
KBagparubii TPEXUIIEHAHA MHOXHWUTEITN MHO>UTECIIH. https://www.yaklass.ru/
TPEXWIEH PackiaabiBaTh HA MHOKHMTEJM KBAJIPaTHBIN
(59) TPEXUICH C HEOTPUIIATEIBHBIM JTUCKPUMUHAHTOM
Adaredpandeckue | Anredbpamdeckasi poOb. JlonmycTtumMbie | 3anuchbIBaTh alreOpandecKue BBIPAKEHUS. MHTepakTHBHbBIN
BbIPaKeHU . 3HAYEHUs] NEPEMEHHBIX, BXOoAMX B | HaxoaurTs 00JIacTh ONpeiesIeHUs PAIITMOHAIIBHOTO KPOF HKHaCiI
Aaredpanyeckasi | anreOpandecKue BBIPQXXCHUS. | BBIpaKCHUS. BBINMOJHATHL YUCIIOBBIC TTOJICTAHOBKU U ttps:/hwww. yaklass.ru/
ApooL OcHOBHOE CBOMCTBO aIreOpandecKonl | BBLIYMCAATHL 3HAYEHHE JPOOH, B TOM YHUCIIE C
(15 u) npoou. CokpaieHue Ipooei. ITOMOILBIO KalbKyJIsSTOpa. POpMYJIMPOBATH
Crnoxxenune, BBIYUTAHHE, YMHOXXCHHE | O0CHOBHOE CBOMCTBO aJire0pandecKoi ApooH u
U JICNICHNE aNreOpanyeckux ApoOeH. | ppumensiTh ero mist mpeoGpasoBaHus APOOEii.
ITpeobpasosanue BBIDKCHUH, | BpiouHsATh AeHCTBUI C anreOpandyecKuMu IpoOsSIMH.
COZIEPIKAIIMX AITeOpanIeckne IpoOH | [TpyumeHsTs MpeoGPa3oBaHHs BHIPAKEHH UL
pemeHusizagad. BeipaxaTh nepemMeHHble U3 QopMyI
(pusmuecknx, reOMETPUIECKHUX, OTTUCHIBAIOTIIUX
OBITOBBIC CUTYyalIIH )
YpaBHeHust KpanpatHoe ypasHenue. Henonnoe | PacmosHaBaTh KBaJpaTHBIC yPAaBHCHUSI. MNHTEepakTUBHBIM
U HEPABEHCTBA. KBagpaTHOe ypaBHeHue. dDopmya 3anuceiBaTh  (GopMyJly KOpPHEH  KBagpaTHOIO ypok Skiacc
KBagpartHbie KOpHEil  KBaApaTHOro  ypaBHeHus. | YPABHCHI pellaTh KBAJPaTHBIE YPABHEHUSI — | o vaklass.ru/
%’-{)aBHeHHH Teopema Buera. TOJIHBIE ¥ HETIOHBIE.
5 4) IIpoBoauTh mMpocTeiiline HUCCIeT0BAHUS KBaJPATHBIX

Penienue ypaBHEHUN, CBOASIIUXCS K
KkBasipaTHbIM. [Ipocrteiimme npoOHO-
panuoHaJIbHbIC yPaBHECHMUS.

Pemienne  TeKCTOBBIX  3ajad C
IMOMOIIBIO KBaJAPaTHBIX ypaBHEHUM

YpaBHEHU.
Pemiars ypaBHeHHUsI, CBOJSIIUECS K KBaApaTHBIM,

C [OOMOUIbIO  mpeoOpa3zoBaHU U 3aMEHOH
MIEPEMEHHOMU.
HalGaronate H  aHAJUM3HPOBATBL CBSI3b  MEXIY
KOPHSIMU n  KodppUIEHTAMHU KBaJIpaTHOI'O
YPaBHEHHUSL.
dopmyaupoBarb TeopeMy Bwuera, a Takxke

O6paTHy'IO TCOPCMY, IIPUMCHATH 3THU TCOPCMbI JJIA
PCIICHU:A 3a4a4.
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Ha3Banmne JJIeKTPOHHbIE
pa3ziena OcHoBHOE colep:KaHue OcHoBHbIE BH/bI 1eSIT€IbHOCTH 00yYAIOIMXCS (uudgposbIe)
(TembI) o0pa3oBaTejibHbIE

Kypca (4ucjio
ypqac(on) pecypchl
Pemnate TekcTOBBIE 3aJauM  anreOpandecKuM
cnocoOoM: epexXoauTh oT CJIOBECHOM
bopmyMpoOBKH yCIIOBUS 3aJa4YH K alreOpandecKkoun
MOJENN IIyTEM COCTaBJICHUS YpaBHEHUs; pellaTh
COCTaBJIECHHO€  ypaBHEHHE; HWHTEpPHPETUPOBATH
e3yJbTar.
gHaKOMI/ITLCH € MCTOPHUEH pa3BUTHUS AITe€OpbI
YpaBHeHust Jluneitnoe ypaBHeHHe C JBywMms | Pacmo3HaBaTh JMHEWHBIE YypaBHEHHUs C JAByMsl | MHTepakTHBHBIN
1 HEPABEHCTBA. | repeMEHHBIMH, ero rpaduK, | IEePEeMEHHBIMHU. ypoxk Sxmacc
CI/ICTeMblv npuMepbl  pelieHust ypasHenuii B | CTPOMTH rpapuKy JIMHEHHBIX YPaBHCHHH, B TOM| ntns:/vww.yaklass.ru/
PaB“e“"" LEJIBLIX YUCaX. Rl
%, 3 ) P . HCIO0JIb3Ysl HU(POBBIE PeCypPChI.
CHICHHUE CHUCTEM [BYX JIMHCHMHBIX | Pazjguuarh NOapajlieibHbIE W NEPECEKAIOIIUECS
YPaBHGHUH C [ByMsl IEPEMEHHBIMH. | MpsMBIETIO UX yPAaBHEHUSM.
IIpumepsr pelIeHuA CHUCTEM | Pemnarb CHUCTEMBI ABYX JIMHEHUHBIX YPaBHEHUU C
HEJIMHEWHBIX yPAaBHEHUU C JBYMSs AOBYMSI MEpEMEHHBIMU MOJACTAaHOBKOU u
INEPECMCHHBIMMU. CJIOKECHUEM.
I'paduueckas HHTCpIpeTalus Pemrars mnpocTeuiime CUCTeMbl, B KOTOPBIX OJHO
YPaBHEHHA C ABYMsI IIEPEMCHHBIMHU U | W3 YPAaBHEHUU HE SIBISIETCS JIMHEHUHBIM.
CHUCTEeM YPaBHEHUH C AByMs | IlpuBoauTh rpapuyecKyr0 HHTEPIPEeTALMIO PELICHUS
NepEeMEHHBIMH. YpaBHEHHsI C JABYMsI HEPEMEHHBIMM W CHCTEM
Pemenune  TEKCTOBBIX  3akad C | ypaBHEHHIC ABYMs ME€PEMEHHBIMU.
IHOMOIIBKO CUCTEM ypaBHeHI/Iﬁ Pematp TEKCTOBbLIC 3aJaumn anre6panquKHM
cnocodboM
YpaBHeHus YHucioBbI€ HEPABEHCTBA U UX PopmMyIHPOBATH CBOMCTBA YHCIOBBIX HEpaBeHCTB, | MHTepakTHBHBIN
n CBOMCTBa. WUTIOCTPUPOBATh HMX Ha KOOPJMHATHOM mNOpsAMOM, | ypok Skiacc
HEPaBEeHCTBA HepaBeHCTBO ¢ OAHOI ITEpEMEHHOMN. J0KAa3bIBATh AJIreOpanyvecKu. https://www.yaklass.ru/
(12 u) IIpyMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PEILICHUS]

JIuHeliHble HEpaBEHCTBA C

3aj1a4.
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OJTHOM MNEPEMEHHOM MW HUX pEIICHUE.
Cucrembl JIMHEHMHBIX HEPABEHCTB C
OJHOU IIEPEMEHHON U UX PEIIECHUE.
N300pakenue pemeHus JUHEHHOTrO
HEpPAaBEHCTBA M HUX CHUCTEM Ha
41 CJIOBOU NPAMOU

Pemiare JMHEHWHBIE HEPABEHCTBA C  OJHOU
MIEpEMEHHON, H300pakaTh pEIICHUE HEPaBEHCTBA
HAa YMCJIOBOU MPSIMOM.

Pemiars CUCTEMBI JIMHEUHBIX
n300pakatb pPEIICHUE CHCTEMBI
YU CJIOBOU NPAMOU

HEpPaBEHCTB,
HEpPaBEHCTB Ha

DOyHKUMH. IHonstue pynkuuu. O61actTb Hcnonp3oBarh GyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO HW| WMHTEpakTHUBHBIN yPOK
OcHoOBHBIE OTIpEAEIICHUSI U MHOXXECTBO 3HAYEHUU | CHUMBOJIUKY. Sxiacc
MOHSTHUS ¢dyukun. CnocoOs! 3aganust GyHKIUN.| Berauciaare 3HAYEHUS byHKIIHIHI, 3agaHHbIX| https://www.yaklass.ru/
(59) I'padukdyukimuu. CBoiicTBa dbopmynamu
pyHKIIMHU, ©X OTOOpaXKEHHUE Ha (mpu HEOOXOAMMOCTH HCHOJB30BaTh KaJIbKYJISITOP);
rpaduke COCTAaBJISITh TAOJIHUIIBI 3HAUEHUI (QYHKIIUU.
Crtpouts 1o ToukaM rpauku GyHKIIHAHN.
OnuceiBaTh cBoOMcTBa (YHKIIMM Ha OCHOBe €&
rparUyecKoro npeacTaBjIeHUs.
Hcnonp3oBaTh PyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.
HccnenoBate mnipuMepbl TpadUKOB, OTPAKAIOIIMX
peanbHbIe TIpollecchl U sBIeHUs. [IpuBoauTh
IpUMEPHl MOPOLIECCOB M SBICHUM C 3aJaHHBIMU
CBOMCTBaMHU.
Hcnonp30BaTh KOMIIBIOTEPHBIE  OPOrpamMMbl LIS
noctpoeHusi rpa¢ukoB (GYHKIUA U HUIYUYCHHUS HX
CBOMCTB
DOYyHKIUH. YreHue u nocTpoeHue rpagukon HaxoauTth ¢ nomombio rpaguka GyHkuuu 3HaueHue, MHTepakTUBHBINA ypOK
Yucaosbie pynkumii. [Ipumepsl rpadpukon OJJHOM M3  paccMaTrpuBaeMbIX  BeauuuH 110l fkiacc
Gynkuun (GyHKIIHME, oOTpakarolIMX  peaJbHble| 3HAUYCHUIO APYTOM. https://www.yaklass.ru/
(9 v) ITPOIIECCHI. B HecnoxHBIX ciydasix BbIpaxkaTb (opmy.ioii
DyHKOUHU, OMUCHIBAIOIIWE TPSIMYIO H| 3aBHCHMOCTb MEXKIYy BEJIUYMHAMMU.
oOpaTHy1O mporopiuuoHanbHble, OnucbIBaTh XapaxkTep U3MEHEHUS OQHOM

3aBUCHUMOCTH, UX rpaduku. I'unepooa.

BCIINMYMHLBI B 3aBUCHUMOCTH OT U3MCHCHUAA prFOﬁ.
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Ha3Banue JJIeKTPOHHbIE

pasaeJia (TeMbl) OcHoBHOE colep:KaHue OcHoBHbIE BH/BI 1eATeJIbHOCTH 00y4a0IMXCsl (undposbie)
Kypca (4ucjio o0pa3oBaTe/bHbIE
4acoB) eCypchbl
I'padux Pyuximu y = X°. @yuxiuu | Pacmo3HaBaTh  BHIbl  U3ydaeMbIX  (DYHKI[HIA.
— 2 —

y=X5,y= x3, Iloxka3pIBaTh CcXeMaTHYEeCKH IIOJOKEHHE  Ha

y = X, Y = |x|; rpadpuyeckoe | KOOPAMHATHON IIOCKOCTH TIpaduKoB (yHKIHH

pelieHnMe  ypaBHeHHMEE W cucTeM | Buaa: Yy = X%, y = X3,

ypaBHEHUM y = X,y = |x|.

HUcnoab3oBath GyHKUMOHAJIBHO-TPadpuIecKue

NpeACTABJEHUs] JJIsI PEIIEHUs W HCCIEIOBAHUS
YPaBHEHUH W CUCTEM YPaBHEHUU.

IIpumensite HMppoBBIE pecypchl UIsI NOCTPOCHUS
rpadukoB GYyHKIUN

IloBTOpEHHE IloBTOpeHne OCHOBHBIX MNOHSATUH W | BpIOMpaTb, TNPUMEHATb, ONIEHUBATHL cHocodObl | VMHTEpakTUBHBIN ypPOK
U 00001IeHne METOJIOB KypcOoB 7 W 8 KjaccoB, | CpaBHEHHUs 4YHCEJd, BBIUYMCIECHUN, mpeoOpa3zoBaHuil | Skmacc
(6 u) 00001IeHe 3HAaHUH BBIPAKEHUM, PEIICHUS] YPABHEHUM. https://www.yaklass.ru/
OcyuiecTBJIsITh  CAMOKOHTPOJIb  BBbINOJIHSAEMBIX
JICHCTBUI u CaMOITPOBEPKY pe3yiabTara

BBIUYHCJICHUH, ITpeoOpa3oBaHUM, MOCTPOCHUM.
Pemath 3a1auud M3 peajibHOM KU3HU, NMPHUMEHSATH
MaTeMaTU4YeCKUe 3HaHUS Ui pELIeHUs 3ajad U3
JIPYTUX NPEIMETOB.

Pematn TEeKCTOBbIE 3agayum, CpaBHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3aJa49u
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9 kaacc (He menee 102 4)

Ha3zBaHue 3J'IeKTp0HHLIe
paszaena OcHoBHOe coaepkaHue OcHoBHbIE BH/bI 1eSIT€IbHOCTH 00yYAIOIMXCS (uudgposbIie)
(TembI) o0pa3oBaTejibHbIE
K un
ypggcgm)@w pecypcebl
Yuciaa u PanmmonanbHbIC qucia, Pa3BuBaTh npeacTaBJeHUs 0 quciax.: o1| MHTEepakTUBHBIN ypPOK
BbIYHMCJICHHUA. UppalMoHaJIbHBIE YHCJIa, KOHEYHBIE H| MHOXXECTBa HATypaJibHBIX UYHCEI JI0 MHOXecTBa Skiacc
JeiicTBuTeIbHbIe| OSCKOHEYHBIC  JIECATUYHBIE  JAPOOU. IEUCTBUTEIBHBIX https://www.yaklass.ru/
qucJaa MHoOXecTBO OeHWCTBUTEIBHBIX YHCEI;| YHCEell.
(9 9) NEeUCTBUTEIbHBIC qucia Kak| O3HAKOMHUTBLCH C BO3MOXXHOCTBIO IIPEJICTaBJICHUS]
OECKOHEYHbIE IECITUYHBIE ApoOu. NEeHCTBUTEIBHOTO qycia Kak OECKOHEYHOH
B3auMHO OJHO3HAYHOE COOTBETCTBHE| JICCATUYHOW  ApOoOH, NPUMEHNATHh JICCITUYHBIC

MEXAY MHOXECTBOM JE€HCTBUTEIBHBIX
qucen u MHO>ECTBOM TOYEK
KoopaAuHaTHOW mnpsimoii. CpaBHeHHE
JIEUCTBUTEIIBHBIX 4quce,
apupMeTUIECKHE NEUCTBHS C
JIEUCTBUTEIIBHBIMA 4HCJIaMU.
[Tpubmmxé€HHoe 3HAYEHHUE BEJINYHUHBI,
TOYHOCTh NpUOIMKeHUs. OKpyTJIeHHUE
quCell. ITpukuaka u OLICHKA
pe3yabTaTOB BBIYMCIICHUN

OpUOIVIKEHUS] pallUOHAIBHBIX U UPpPaALlMOHAIBHBIX
qHCel.

N300paskaTh OCHCTBUTEIIBHBIE YHCIIa TOYKAMH
KOOPAWHATHOM MPSIMOU.

3anuceiBaTh, CpaBHMBAThL W YHOpsSiI0YUBATH
aelicTBUTeJbHbIE YHCIIA.

BbInoJIHATH, co4yeTas YCTHbIE UM MNHUCbMEHHbBIE
OpUEMBI, apupmeTrnyecKue nercTBUs c
pallMOHAIBHBIMU ~ YHCJIaMH; HAXOJAMThb 3HAYCHUS]

CTEINEHEH C 1EeJIbIMUA IOKa3aTeasiMU W KOPHEU;
BbIYHUCJATH 3HAYCHUSI YHCIOBBIX BBIPAKCHUMU.
IMoaxy4yuTts npeacTraBJeHue o 3HAYUMOCTH
JOEUCTBUTEIIbHBIX qucei B MpPaKTUYIECKOH
JESITSIIHLHOCTH YeJIOBEKA.
AHAJIU3MPOBATHL M [1€JIaTh BbIBO/bI
NpUONMKEHUsI  ACHCTBUTEIIBHOTO
pelIeHnH 3aaad4.

Okpyriasite JEUCTBUTEJIbHBIE YHCIIA, BbINOJHATH
NPUKUIKY pe3yabTara BBIYHCIICHUH, OLICHKY|
3HAYECHUU YMCIIOBBIX BBIPAXKEHUU.

O TOYHOCTH
qucjia I1IpH

3HAKOMHUTBLCH C I/ICTOpI/Ieﬁ Pa3BUTHUA MATCMATHUKHU
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Ha3zBaHnue 3ﬂeKTp0HHLIe
pasnena OcHoBHoOe coaepkaHue OcHoBHbIE BH/bI 1eSIT€IbHOCTH 00yYAIOIMXCS (uudgposbIie)
(TembI) o0pa3oBaTe/ibHbIE
Kyp:gc(o‘;lgwo pecypcbl
YpaBHeHus JInnelinoe ypaBHeHue. Pemenne OcBauBarp, 3alIOMMHATL W HPHMEHATH WHTEepakTHUBHBIN YpPOK
U HEPABEHCTBA. | YPAaBHEHUM, CBOASIINXCS K rpaguyeckre MeTOAbI IPU PELICHUN YPAaBHECHUM, Slkmacc
YpaBHeHnus auHerHbIM. KBajipaTHOE€ ypaBHEHHE. | HEPABEHCTB U UX CUCTEM. https://www.yaklass.ru/
¢ OJHOM Pemenne ypaBHEHHI, CBOASAIIMNXCS Pacno3znaBarh 1ienbie U IpOOHBIE YpaBHEHUS.
nepeMeHHOU K KBajzpaTHbIM. bukBanpaTHbie Pemiars JinHelHbIE M KBA/JpaTHbIE YPABHEHUS,
(14 u) ypaBHeHus. [Ipumepsr penieHust YPaBHEHUsI, CBOJAIIMECS K HUM, IPOCTEUIIINE
YPaBHEHUU TPEThEN U YETBEPTOU ApOOHO-pallMOHAJIbHBIE YPAaBHEHUSI.
CTENEHEN Pa3JIOKEHUEM Ha IIpensiarars BO3MOYXHBIE CIOCOOBI pEILICHUS
MHOXXUTeNU. Perienne apoOHo- TEKCTOBBIX 33a7a4, 00CyKIaTh UX M pelaTrb
panMoHaIbHBIX YPaBHEHUI. TEKCTOBbIE 33Jlaul pa3HbIMU cocoO0aMu.
Pemenune TekcTOBBIX 3a/1a4 3HAKOMHUTBCH C UCTOPUEN Pa3BUTHU MAaTEMATUKHU
anreOpandecKuM METOIOM
YpaBHeHus JIuneitHoe ypaBHEHHUE C IBY M OcBauBaTh U IPUMEHATH IPUEMBI PEIICHUS NuaTEepakTUBHBIN YPOK
¥ HEPaBEeHCTBAa. | IEPEMEHHBIMU U €ro rpaduk. CUCTEMBI IByX JMHEUHBIX YPaBHEHUU C JIBYMs Sxnacc
CucreMbl Cucrema nByX JHUHEWHBIX YPaBHEHUN | NEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUU, B https://www.yaklass.ru/
YPaBHEHM C IByMsI IEPEMEHHBIMU U €€ KOTOPBIX OJHO YPAaBHEHHUE HE SIBJIAETCS JIMHEHUHBIM.
(14 g) peumienue. Pemenune cucrtem HUcnoab3oBath PyHKIIMOHAILHO-TpadUUYECKUE

JIBYX YpaBHEHHI, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOM
crenieHu. [ padpuueckas
UHTEPIIPETAlUsI CUCTEMbI ypaBHEHUHN
C JByMs IepeMeHHbIMHU. PernieHue
TEKCTOBBIX 3a/1a4 aJIreOpandecKumM
cnocobom

MIPEJICTaBJICHUS /ISl pellleHUsl U UCCiie0BaHUs
YpPaBHEHUM U CUCTEM.

AHAJIN3UPOBATH TEKCTHI 32124, peliaTh UX
anreOpanyeckuM crnocoOOM: NMEPexXoqUTh OT
CIIOBECHOI (pOPMYIIMPOBKHU YCIOBHSI 3aJa4U K
ajgredOpandyecKko MoJieIu ITyTEM COCTaBJIEHUS
CHCTEMbI YPaBHEHUH; peliaTb COCTABICHHYIO
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CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH PE3YJIbTAT.
3HAaKOMHUTBCSI ¢ MCTOPHUEH Pa3BUTHUS MaTEMaTUKU

YpaBHeHnus

YHucioBele HepaBeHCTBA ©W  uX | Uurars, 3alUChIBATD, NMoHUMaTh, | VHTEepakTUBHBIN ypOK
U HepaBeHCTBA. cBoiicTBa. JIMHEHHBIC HEpAaBEHCTBA C | MHTEPNPETHPOBATH HEPABEHCTBA; HCIOJB30BaTh | SKiacc
Hepagencrea OJHOM IIEPEMEHHON U UX pEIICHUE. CHUMBOJIMKY WM  TEPMHHOJOTHIO.  BbIMOJHATHL | https://www.yaklass.ru/
(16 ) CucreMbl JHWHEHHBIX HEPABEHCTB C | IIpeoOpa3oBaHHs HEPABEHCTB, MCHOJIbL30BATh JUJIs
OHOM TIEpEeMEHHON U UX pEIlICHUE. npeoOpa3oBaHUsI CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
KBaI[paTHI)Ie HEpaBCHCTBA HW HX PacnoznaBarthb JINHEWHBbIE n KBaZApaTHBIC
peleHue. HepaBeHCTBa. Pemlars JHWHEWHBIE HEPABEHCTBA,
Fpa(I)quCKa;{ HHTEepIpeTannus CHUCTEMBI JIAHENHDBIX HCPaBCHCTB, CUCTECMBbI
HEPABEHCTB U CHUCTEM HEpPABEHCTB ¢ | HCPABCHCTB, BKJTIO9ArOIIMX KBaapaTHOC
IBYMsI IEPEMEHHEBIMU. HCPaBCHCTBO, 141 peimarb nux, 06cymnaTb
MMOJTyYEHHBIC PEHICHUS.
N300pakaTh peEHIEHUE HEPABEHCTBA W CHUCTEMBI
HEpPaBECHCTB Ha YMCJIOBOW IPSIMOM, 3aNHUCHIBATH
pelieHue ¢ TOMOMNIBIO CUMBOJIOB.
Pemiarp KBaJpaTHbIE HEPABEHCTBA, WCIIOJb3YS
rpaduyeckue npeacTaBICHUs.
o OcBanBaTh MW TNPUMEHAATHL HEPaBEHCTBA MpHU
peuleHun  pa3dUuYHBIX 3a7Ja4, B TOM  YHCIHE
PAKTUKO-OPUEHTUPOBAHHBIX.
DO yHKUUHA KBagpatnu pynkums, eé Pacno3naBathb BUJIbI U3y4aeMbIX dbynkumii; | VIHTEpakTUBHBIN
(16 g) rpaduk u CgoaﬁCTBa. ITapabona, WUIIOCTPUPOBATHL  CXeMATHYeCKH, OOBJACHIATH | YpPOK Skiacc
KOOPAWHATHI BEPIIUHBI I1apaboJIbl, pacmoJIOKEHHUEe Ha  KOOPJWHATHOW  IUIOCKOCTH | https://www.yaklass.ru/

OCh CUMMETPHH T1apadOIIbI.
Creniennbie (PyHKIIUU C
HaTypaJIbHBIMHU MOKa3aTesiMu 2 U 3,

UX rpaKu U CBOKMCTBA.
I'padpuku pyHKIIMI:
y=kx+b, y=k, &:MZ

y = kX,

y=ax3,y=Xx,y= I x|

rpadukoB pyukuun Buga:y = kx, y = kx + b,
y = y=ax’y=ax

Y = X, Y = |x| B 3aBUCUMOCTH OT 3HAYCHUU

K03 PHUIIMEHTOB; OMUCHIBATH UX CBOKMCTBA.
Pacno3zHaBaTh KBaJApPaTHIHYIO (DYHKIHAIO T10
dbopmyse. IIpuBOANTHL NMPUMeEPBI KBaAPAaTUIHBIX
3aBUCHMOCTEH U3 peaibHOM KU3HH, (DUBUKH,
T€OMETPHH.
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BobisiBiasATH U 0000maTh OCOOCHHOCTH Tpaduka
KBaJgpaTu4HOi pyHkumu y = ax® + bx + c.
Ctpouth M H300pazkaTh CcXeMATHYeCKH Trpapuku
KBaJIpATHYHBIX (PYHKIHN, 3aJaHHBIX (popMyiamMu
Bumay = axly = ax? + q,y = a(x + p)3, y = ax?
+ bx + c.

AHAJIU3MPOBATH " NPUMEHSITH cBOiicTBa
M3YyYCHHBIX (YHKIHMH JUISI WX MOCTPOCHHS, B TOM
YHCJIC C TTOMOIIBIO IU(PPOBBIX PECYPCOB

HNuTepakTuBHBIN
ypok Skiacc

https://www.yaklass.ru/

YuciaoBbie
nocJieI0BaTelib
HoctH (15 1)

ITousaTue YUCIJIIOBOM
MMOCJIEA0BATEILHOCTH.

3ananue MMOCJIEAOBATEIILHOCTH
PEKYypPpPEHTHOM bopmyoit u

¢dopmyoit N-ro 4ieHa.
Apudmerndueckasi U TeoMeTpudecKas
nporpeccur. PopmMysabl N-TO WiIeHaA
apu(PMETUIECCKON W TEOMETPHUYCCKOU
mporpeccuii, CyMMbl TI€pBBIX N
4JICHOB. N3o0pakeHue 4JICHOB
apu(PMETUIECCKON W TEOMETPHUYCCKOU
mporpeccuit TOUYKaMH Ha
KOOPAWHATHOM MJIOCKOCTH.
JIuHerHbId W DKCOOHEHIMUAJIbHBIA

pocT.
Cno>XHbI€ TPOLEHTHI.

OcBauBaTthb " NPpUMEHATDb MHICKCHBIC 0603HaquI/I$[,

CTPOUTH pedeBblie BBICKa3bIBAHUS c
HCIIOJIb30BAHWEM  TEPMHUHOJIOTUM, CBSA3aHHOW C
MOHSATHEM IOCJIEI0BATEIILHOCTH.

AHaIM3UpPOBATH dbopmyny Nn-ro 4JIeHa

MOCJIEIOBATEIbHOCTH WIN PEKYPPEHTHYIO DOPMYITYy M

BbBIYUC/IATDH YJICHBbI HOCJIeJIOBaTeJIBHOCTeﬁ,
3aJITaHHBIX YTUMHU (POPMYyJIaMU.

YcranaBiauBaTh 3aKOHOMEPHOCTb B  ITOCTPOCHUH
MOCJIEIOBATEIBHOCTH, €CJIIM BBINHCAHbI IE€PBBIC
HECKOJIBKO €€ YJICHOB.

PacnoznaBarthp apupMETHUIECKYIO "
T€OMETPHUUECKYIO  IPOrpeccuur npu pa3HbIX

crioco0ax 3ajJ1aHusl.

Pemarb 3amaum ¢ ucrnosgb3oBaHueM ¢Gopmyil N-To
qyjeHa apudmMeTudeckodi U T€OMETPUYECKOU
MPOTPECCUM, CYMMBI TIEPBBIX N YJICHOB.
HN306paxaTnb YJICHBI MOCJIE/I0OBATEJILHOCTHU
TOYKAMH Ha KOOPJAMHATHOMN MIJIOCKOCTH.

HNHTepakTUBHBIN
ypok Skiacc

https://www.yaklass.ru/
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PaccmaTpuBaTh npuMepbl NPOUECCOB U SABJIECHUN U3
peaJbHOM KU3HU, WUIIOCTPUPYIOLIHME U3MEHECHUE B
apu(pMETHIECKON MPOTPECCHU, B T'€OMETPHUUYECCKOMI

IIPOrPECCUH; H300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH IpaUIeCKH.
Pemiats 3agaum, CBsA3aHHBIE C  YHCJIOBBIMU

MOCJIEIOBATEIILHOCTSIMUA, B TOM YHCIIE 3aJadu U3
peajbHOIl XH3HM C MCIIOJIB30BaHUEM HU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOIMUL, rpadUUECcKOro
KaJIbKyJIsSITOpa U T.I1.).

Pemiarp 3agayu Ha CIOXKHBIE OPOLIEHTHI, B TOM
4qycjie 3ajJladd U3 peajJbHOM  TIIpakTHUKU  (C

HUCIIOJIb30BAaHUEM KAJIBKYJISITOPA).
3HAKOMHUTBLCS C HCTOPHEH Pa3BUTH MaTEMaTHKU

IToBTOpEHHUE,
00001IEeHHE,
cHCTEeMaTHU3aL M

3HAHMIT!
(18 u)

Yucaa W BbIYUCJIEHUS  (3aITKCH,
CpaBHEHUE, JICUCTBUSA C
JICUCTBUTEIBHBIMU YMCIIAMH, YHCIIOBAs
npsmast; MPOLICHTHI, OTHOLIEHUS,
pONOPINM; OKpYTJICHHUE,
MpUOJINKEHHE, OLICHKA; pelienue
TEeKCTOBBIX 3a7a4d  apupMeTHYECKUM
CIocooom)

Onepuposarthb MOHATUSAMM: MHO>KECTBO,
MOJMHOKECTBO, OI€pallMid HaJ MHOXECTBaMU;
HCI0JIL30BaTh rpaduyeckoe OpeaCcTaBICHUE

MHOJKECTB JUISI OIMCAaHUsl peajibHbIX MPOIIECCOB M
SIBJICHUH, TIPU PELICHUU 3a7a4 U3 JAPYTUX YyUeOHBIX
MPEMETOB.

AKTyaJIu3MpoBaTh TEPMHHOJOTMI0 M OCHOBHBbIE
aeiicTBHsl, CBfI3aHHbIE € YHCJAMM. HaTypajbHOE
YHUCJIO, TIPOCTOE M COCTaBHOE YHCIA, JIEJIUMOCTH
HATypaJdbHBIX YHCEJ, MPU3HAKU JEIMMOCTH, LIEJI0e
YHCJIO, MOJYJIb YHCJIa, OOBIKHOBEHHAsI U JIECSITUYHAS
npoOu, CTaHAApPTHBIM BUI YHCIa, apuPMETUISCKHUU
KBaJIpAaTHBIA KOPEHb.

HNHTepakTUBHBIN
ypok Skmacc

https://www.yaklass.ru/

! 3,Z[CCL MPpCACTABJICHBI 3JICMCHTBI COACPIKAHUA KypCa, U3ydYaBIIHUCCA B 5—8 kjaccax u Tpe6yIOH_[I/Ie ITIOBTOPCHUS, O606H_ICHI/I$I 51
cucreMaTrm3alnvu. O6pamaTLc;1 KO3TOMY MaTCpUually MOKHO B BUZIC aKIICHTA Ha 3aBCPIIAOIICM ITallC NU3YUYCHUA KYypCa 9 kiacca

HUJIN pacpeaAciIATh IO COOTBCTCTBYOINIMM TCMATHUYCCKHUM pasJaciiaM, U3yHaCMbIM B TCUHCHHC yqe6Hor0 roaa.
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BbinoHATHL AefcTBU, CpaBHUBAThH 1
yHOpPAAOYMBATE YHCJIA, IPEACTaBIsATH 4YHCIA Ha
KOOPJAUHATHOM PsAMOIA, OKpYTIJISATH 4uCia;

BBINOJIHATL MNPUKUAKY M OLEHKY pe3yJibTara
BBEIYUCIICHUM.

Pemiath TekcTOBBIE 3aJauM  apUPMETHICCKUM
cnocoboM.  Pemiathb NnpakTu4YecKue 3aJ1a4M,

coJieprKallme MIPOLICHTHI, J10JIH, 4JacTH,
BBIpa)KalOIIME€ 3aBHCUMOCTH: CKOPOCTh — BpeEMs
— paccrosiHHMe, LieéHa —  KOJIM4eCTBO  —
CTOMMOCTb, 00BEM paboThl —  BpemMsi —

MIPOU3BOIUTEIILHOCTh TPY/Ia.
Pa3Ouparh,  peajbHbl€  KHU3HEHHBIE  CUTYyallUH,
dopmyaupoBar, #WX Ha S3bIKE MaTEeMaTHKH,
HaXO/UTh pENICHUEe, MPUMEHSSI MaTeMaTUYECKUN
arrapar, MHTEPIpeTupoBaTh pe3yJbTaT

HNHTepakTUBHBIN YpOK
Slknacc

https://www.yaklass.ru/

AJnredOpanyveckue BbIPpaKeHUsS
(mpeoOpa3zoBaHUe anredpandecKux
BBIpaKEHUH, JT0ITyCTUMbIEC 3HAUECHUS)

OnepupoBaTb NOHATHUSAMM: CTEIEHb C LEJbIM
MOKa3aTeyeM, apupMETUICCKUI KBaJpaTHBIN
KOpEHb, MHOTO4YIEH, ajredpanvyeckass JIpoOb,
TOKJIECTBO.

BbINOJHATH OCHOBHBIE [I€MCTBMSI:  BBINIOJHATH
pacuétel o (Qopmyiiam, NMpeoOpa3OBbIBATH IEbIE,
JIPOOHO-pallMOHAIbHBIE BBIPAXKCHUS U BBIPAXKEHUS
C KOPHSIMH, peann30BbIBaTh pas3yioKeHue
MHOroO4WwieHa Ha MHOXHUTEIN, B TOM 4YHCIE C
HUCTIOJIB30BaHUEM (POpMyJT pa3HOCTH KBaApaToB U
KBaJ[paTa CyMMBI W  Pa3HOCTH; HaXOJIUTh
JIOMMYCTUMBI€ 3HAYCHHSI MEPEMEHHBIX IJIsI APOOHO-
palnMoOHaIbHBIX BBIPAXXEHUN, KOPpHEH.

NuaTepakTUBHBIN
ypok Skiacc

https://www.yaklass.ru/
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MopaeaupoBaTh C TOMOIIBIO (POPMYJT peabHbIC
IIPOLIECChI U SABJICHUS

dyHkuuu (IOCTPOEHUE, CBOMCTBaA
U3y4YeHHBIX (yHKOUI; Tpadudeckoe
pelieHne ypaBHEHHN U UX CUCTEM)

OmnepupoBath NOHATHAMHU. (QyHKOUSA, TrpaduK

bysxmn, HYJIHU bysnknun, OPOMEXKYTKH
3HAKOMOCTOSTHCTBA, MNPOMEXYTKH BO3paCTaHUs,
yOBIBaHUS, HanOoJIbIIee u HauMeEHbIIIee

3Ha4Ye€HUsl PYHKIIHH.
AHaJIN3UPOBATh, CPABHUBATh, 00CYKIaThb CBOMCTBa
(yHKIUN, CTPOMTHL UX IpaduKH.

OnepupoBaTthb MOHATUSIMMU: npsiMast
MPOTNIOPLMOHAIBHOCTD, obOpaTHas
MIPONOPIIHOHAITBHOCTD, JIMHEWHasT bysKIUS,

KBaJipaTUdHas GyHKIH, mapadoiia, Turepoosia.
HUcnouab3oBats rpaguku Ui  ONPEACIICHUSA
CBOMCTB, TIPOIIECCOB W  3aBUCHUMOCTEH, I
peuleHus 3aj1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U
peaJbHOM JKU3HHU; MOAEJHUPOBATH C IIOMOIIBIO
rpaduKOB peajbHbI€ NPOLIECCHI U SIBICHUSI.
Bbipaxars ¢opmyaaMu  3aBUCHUMOCTH  MEXKIY
BEJIMUMHAMHU

HNuTepakTrnBHEBIM
ypokK fkiacc

https://www.yaklass.ru/
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PABOYAS MPOI'PAMM YYEBHOTI'O KYPCA «TEOMETPHSA». 7-9 KJIACCBI

LEJIX N3YYEHUA YYEBHOI'O KYPCA

«MaremMaTuky y>Xe€ 3aT€éM Y4YUThb HaJ0, YTO OHA YyM B HOPSAAOK HPUBOIAUT», — IHUCAI
BEJIMKWN pyCCKUM ydeHbld Muxaun BacuinbeBuu JIoMOHOCOB. I B DTOM COCTOHUT OJHA U3
JIBYX IIeJIei OOy4YeHMsI TeOMETPUM KaK COCTAaBHOM YaCTH MaTEMaTHKH B MIKOJIE. DTOM Iieiau
COOTBETCTBYET JOKa3aTejibHasl JJUHUS IIpernojaBaHusi reometrpun. Cienyst npeacTaBiIeHHON
paboueil mporpaMme, HadWHasi C CEAbMOIO KJjlacca Ha YpPOKax I'€OMETpHUH OOydaromuics
YUYUTCSA NPOBOJUTH JOKa3aTEIbHbBIE PACCYKICHUs, CTPOUTh JIOTMYECKHE YMO3aKJIIOYECHUs,
JOKa3bIBaTh MCTUHHBIC YTBEPXXICHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, HPOBOJUTH
pacCy>XJIeHUsI «OT HPOTUBHOTO», OTJIWYaTh CBOWCTBAa OT MPHU3HAKOB, (HOPMYIHPOBATH
oOpaTHbI€ YTBEpKAECHUs. Y UEHUK, OBJIAJICBIIUNA HCKYCCTBOM pacCyXAaThb, OyJeT NPHUMEHSIThb
€ro M B OKpy»karouien xu3Hu. Kak nucan reomerp n negaror Urope @enopouu Illapsirus,
«IIOJBMH, ITOHUMAIOIMIMMH, YTO TaKO€ J0Ka3aTelbCTBO, TPYAHO MW JaK€ HEBO3MOXHO
MaHUIyJaupoBaTre». I B 3TOM COCTOUT Ba)XHOE€ BOCIMTATEIIBHOE 3HAUECHUE M3YUYCHUs
reOMETpPHUH, IIPUCYLIEe HMEHHO OTEYECTBEHHOMW MaTreMarudeckou Imkoje. Bmecte ¢ Tem
aBTOpPbI MPOTrpaMMBbl OPEJOCTEPETAIOT YUUTEJSI OT H3JIUIIHEro ¢dopmain3mMa, OCOOEHHO B
OTHOILICHUM HayaJl U OCHOBaHUU reomerpuu. PpaHiysckuil marematuk JKan JlpenonHe mo
3TOMY ITOBOJIy BBICKa3aJicsl Tak: «YTo kacaeTrcs JeTUKAaTHOUW MpOOJIEeMbl BBEICHHUS «aKCUOM,
TO MHE Ka)Ke€TCsl, UTO Ha IE€PBBIX IMOpax HY>KHO BOoOOIIIe n3derarb MPOU3HOCUTH CaMO 3TO
ciioBo. C Apyrou ke CTOPOHBbI, HE CJIEAYET YIIyCKaTh HHU OJIHOM BO3MO>KHOCTH JaBaTh
OpUMEPHI JIOTUYECKUX 3aKJIIOUYEHUN, KOTOphIE KyJia B OOJIbIlIE Mepe, 4YeM HJesi aKCHOM,
SIBJIIFOTCSI UCTUHHBIMH U €IMHCTBEHHBIMH JIBUTATEIISIMHA MAaTEMAaTUYECKOTO MBIIILIICHUS .

BTropoil nenpro n3ydeHuss r€eOMETPHUHU SBJISIETCS HCIOJIB30BaHUE €€ KaK MHCTPYMEHTAa
IIPpU PEUICHWHU KaK MAaTEeMAaTH4YECKHUX, TaK W MNPAKTHYECKHX 3a/a4, BCTPEYAIOIIMUXCS B
peanbHON XNU3HHU. OKOHYMUBIINKN KypC I€OMETPHUH IIKOJIBHUK JOJDKEH OBITh B COCTOSIHUM
ONpEeNEINTh I'€OMETPUUECKYIO (PUTypy, omMcaTh CJIOBaMU JAaHHBIM 4YEepTEX WU PHUCYHOK,
HAWTH IJIOIA/Ib 3€MEJIBHOTO Yy4YacTKa, pacCUUTaTh HEOOXOJAUMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabesss uiaM TpeOyeMble€ pa3Mephl rapaka AJisi aBTOMOOWIIs. DTOMY COOTBETCTBYET BTOpas,
BbIYHCJIMTEIIbHAS JIMHUS B U3YYEHHUHM I'€OMETPHUHU B IIKoJIe. JlaHHasT NpaKkTU4ecKas JIMHUA
SIBJISIETCSI HE MEHee Ba)KHOM, deM nepBas. Emé [lnaton nmpennuceiBa, 4ToObl «rpakiaHe
IIpexpacHOro roposia HU B KOE€M CJIy4a€ HE OCTaBJISJIA N'€OMETPHIO, BEJIb HEMAJIOBAXKHO J1aXKe
1MoOOYHOE €€ NIPUMEHEHHE — B BOGHHOM J€JI€ Ja, BIPOYEM, U BO BCEX HayKaxX — JJIs1 JIy4IIEeTro
UX YCBOEHHUs: MBI BE€Ib 3HAEM, Kakas OCCKOHEYHas pa3HUlla CYILIECTBYET MEXJy 4YeJIOBEKOM
IIPUYACTHBIM K T€OMETPUHU U HENIPUYACTHBIMY. J[JIs1 TOTr0o yYUTEII0 PEKOMEHYeTCsl 11010UpaTh
33]a4M  IIPAKTUYECKOTO XapakTepa JisI paccMaTpUBAae€MbIX TEM, YUYMThb JE€TEH CTPOUTH
MaTEMaTUUECKUE MOJEIN PEAJbHBIX >XWU3HEHHBIX CUTyaluii, IIPOBOAMUTH BBIYUCICHUS U
OLIEHMBAaTh AaJE€KBAaTHOCTH IIOJy4EHHOro pesynbrara. KpaiiHe Ba)XHO NOAUYEPKHUBATH CBA3U
reoMeTpud ¢ JOPpYIrMMHM IIpeAMeTaMH, MOTHBHUPOBATh  HMCIOJIB30BaThb  ONPEICICHUS
reoMeTpuyeckux (Uryp M NOHSITHH, JEMOHCTPUPOBATh NPUMEHEHHUE MNOJIyUYEHHbIX YMEHUU B
¢bu3uke u TexHuke. OITH CBI3M Haubosee sSpKO BHUAHBI B TeMmax «BexkTops»,
«Tpuronomerpuueckue COOTHOLIEHUs, «MeTtoa koopauHat»u «Teopema ITudaropar.

B 3akmrouenne conuiéMcsi Ha BEJIMKOro MareMaTruka u actpoHoma HMoranna Kenepa,
4TOOBI eml€ pa3 MOAYEPKHYTh U METAlpeIMETHOE, U BOCIHTATEIIbHOE 3HAaYCHHUE I'€OMETPHUM:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
inter causas est, cur homo sit imago Dei™!.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydyeOHOMY mjlaHy B 7—9 Kkilaccax u3ydvaercs y4deOHblil Kypc «l'eomerpusi»,
KOTOPBIN BKITIOUAET CIEAYIOIINE OCHOBHBIE pa3Jienbl coaepxaHus: «I'eomerpuueckue GuUrypsl
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U HUX CBOWCTBa», «l3MepeHHE TIeOMEeTpUYECKHX BEJIWYHWH», a Takxke <«JlekapToBbl
KOOPJIMHATHI Ha IUIOCKOCTM», «BekTopb», «/IBmwkenus miockoctn» u «lIpeobpazoBanus
O00US.

Y4eOHblil IJIaH npeaycMaTprUBaeT U3yYeHHUE TeoOMEeTpUr Ha 6a30BOM YPOBHE, UCXOAS M3
He MeHee 68 ydeOHBIX 4acoB B yUeOHOM TOy, BCEro 3a TpHu roja oOydeHuss — He meHee 204
4acoB.

! 'eomeTpus equna u BeyHa, oHa GiaucraeT B boxkbeM myxe. Hama nmpudacTHOCTH K Hei
CIIYy>KUT OJIHUM W3 OCHOBaHMI, IO KOTOPBIM YEJIOBEK JIOJDKEH OBITh 0Opa3zom Boxxbpum
(http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)

COHEPXXAHUE YYEBHOT'O KYPCA (110 TOAAM OBYUEHUA)
7 xjacc

HavanpHble moHsiTUS reomMeTpuur. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buabl yrios.
BeprukanesHble H CcMeXHbIE yIUIbl. buccekrpuca yriua. Jlomanas, MHOTOYIOJBHHK.
ITapaneapHOCTE U NEPHEHANKYIIAPHOCTD NPSIMbIX.

Cummerpuunbie ¢urypbsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMeTpuu. [Ipumepsl
CUMMETPUU B OKpyxkarwomeM Mupe. OCHOBHBIE MNOCTPOCHHUSI C HOMONLIBIO HNHUPKYJIS U
auHelku. TpeyronsHuk. BricoTa, MeanaHa, OuccekTpuca, ux cBoMcTBa. PaBHOOepeHHBIM
U paBHOCTOPOHHUU TpEyroiabHUKHN. HepaBeHCTBO TpeyrojabHHUKA.

CpolicTBa MW NpHU3HAKH paBHOOEIpPEHHOTro TpeyrojbHuka. IIpu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CpoiicTBa M NOPU3HAKH MapajuieJIbHbIX MpsMbIX. CyMMa YIJIOB TpEyroJbHHUKA.
BHemHue yrisl TpeyrojJbHUKA.

IIpsimoyrosbHBIA TpeyrojdbHHUK. CBOMCTBO MEAHMAHBI PSIMOYTOJIBHOTO TPEYTOJIbHUKA,
OpoBEeAEHHONW K runoreHys3e. Ilpu3Hakm paBeHCTBa HNPSIMOYTOJBHBIX TPEYTOJbHHUKOB.
IIpssMOyTOJIBHBIN TPEYTOJIBHHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIUHE
JJOMaHOM, TeopeMa O OOJIbIIIEM yTJie U OOJIbIIEH CTOPOHE TpeyrojabHUKa. lleprieHaukysip
U HAKJIOHHAsl.

I'eomerprnueckoe mMecTto TO4deK. buccekTpuca yria M CeperHHBbIA NEPHEHAUKYJISAP K
OTPE3KY KaK Fr€OMETPUUYECKHNE MECTA TOUECK.

OKpy>XHOCTh U KpyI, XOopaa U AuaMeTp, UX CBoHcTBa. B3anMHOE pacnosioKeHue
OKpY’KHOCTH M npsimoui. KacarenbHas 1 cexyiasi KOKpy>KHOCTHU. OKpPY>KHOCTbh, BHUCaHHAasI B
yroJi. BimcanHast 1 onucaHHasi OKPY>KHOCTH TPEyTrOJIbHUKA.

8 knacc

YerweipéxyronpHuku. [lapasuiesiorpamMm, ero Inpu3HaKd B CBOMCTBa. YacTHbIC ciydyau
rnapasuiesorpaMmMoB (IpsIMOYTOJIBHUK, pOMO, KBajipaT), X NPU3HAKUA U CBOWMCTBa. Tparenus,
paBHOOOKasi Tparienusi, €€ cBoucTBa W Tpu3Haku. [IpsiMoyrosbpHas Tpanenus. Meron
YABOECHUS MeEIUaHBbI. Hentpanbuass cummerpusi. Teopema Dameca u Teopema o
MIPOTIOPIIUOHANBHBEIX OTpe3kax. CpeaHue JIUHUU TpeyroiabHUKa U Tparnenuu. LleHTp macc
TpeyrojbHHKA.

ITogobue TpeyronbHUKOB, KO3 PuimenT nogodus. [IpuzHaku moagodust TpeyroJabHUKOB.
ITpumenenue nogoOHUs MPHU PEIISHUU MTPaKTUYECKUX 3a1ad.

CpolicTBa T1uiomaaei reomerpudeckux  ¢uryp. DPopmynbl a8 [UIOIHAIHA
TpEyrojJbHHUKA, MapajuiejiorpamMmma, pomOa u Tpanenuu. OTHOIIICHUE TUIOMIQJICH TTOI00HBIX
buryp.

Brruucnenue miuomaneit TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTOl Oymare.

Teopema ITudaropa. I[Ipumenenue teopemnl [ludaropa npu penieHUH MPAKTHISCKUX
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3a7ad4.
CuHyC, KOCHHYC, TAHI'€HC OCTpPOI'O yIjla HOpsIMOYIOJIBHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXIeCTBO. Tpuronomerpuueckue pynkumnu yrinos B 30°, 45° u 60°.
BrnimcanHbIE UM LIEHTPAJIbHbBIE YIJIbL, YTOJI MEXIAY KacaTE€JIbHOU U XOPAOU. YTIJIbI MEXKIY
XOopJaMM M CeKylUMMH. BrnucaHHble W OIIMCAaHHBIE UYETBIPEXYTOJIbHUKH. B3aummHoe
pacrionokenue AByX okpyxkHocTed. Kacanume okpyskHocter. OOIlMe KacaTrelbHble K ABYM
OKPY>XHOCTSIM.

9 knacc

Cunyc, KocuHyc, TaHreHc yraoB ot 0 pgo 180°. OcHOBHOE TpPUIOHOMETPHUYECKOE
TOXJ1ecTBO. DOpMyJIbl IPUBEJICHUS.

Pemienne TpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. PenieHue
OPaKTHYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazoBanue nomodusi. [loqobre cooTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NpoU3BEAEHUH OTPE3KOB XOPA, TEOPEMBI O TIPOU3BEIEHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJpaTe KacaTeJbHOM.

BekTop, mnunHa (MOOyJb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPbI, MHPOTHUBOIIOJIOXKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€palllyd Hax
BeKTOpaMu. Pa3znokeHne BeKTOopa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopanHaTsel
BekTopa. CKaJsipHOE€ MNPOU3BEJICHHE BEKTOPOB, MPHUMEHEHHE IS HaxXOXKJIESHUs UIUH U
YIJI0B.

JlekapToBbl KOOpAWHATBI HA IUIOCKOCTH. YPaBHEHHs MNPSIMOUM M OKPY>KXHOCTH B
KOOpJAMHAaTaxX, II€peceYeHUue OKPYKHOCTEH U TMpsiMbIX. MeTod KOOpAUHAT U €ro
NpUMEHEHHE.

[IpaBuiibHBIE MHOIOYTOJIBHUKH. JlnnHa oOKpy»XHOCTH. I'panycHast m paguaHHas Mepa
yrJjia, BBIYMCJIEHHUE JUIMH OyT OKpy>XHocTel. IInomane kpyra, cekropa, cerMeHTa.

JIBU>KEHUsT IUIOCKOCTU M BHYTPEHHHE cUMMeTpuu Guryp (dJIeMeHTapHbIe
npencrtapieHus). [lapamnenpabiii nepenoc. [ToBopor.

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHHMS ITPUMEPHOM PABOYEI ITPOT'PAMMEBI
KYPCA (IIO T'OJIAM OBYYEHUA)

OcBoenue yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUS
JIOJDKHO ~ oOecrieuuBaTh  JOCTHXKEHHE  CIHEAYIOIUX  MOPEJIMETHBIX  00pa3oBaTelbHBIX
pe3yabTaToB:

7 Knacc

e Pacno3HaBaTh U3y4YEHHBIE TI€OMETpUUECKHE (QUTYypbl, OIPEACIsITh HX B3aHUMHOE
pacroyio)KeHue, H300pakaTb TI'e€OMETpPUYECKHE (PUIyphbl; BBINOJHITH YEPTEXKU MO
YCIOBHIO 3ajaud. M3MepsTh JIMHEHHbIE U YIJIOBBIE BEJIMYMHBI. Pemars 3aiauu Ha
BBIYMCJICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

e Jlenarh rpyOyIO OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH NPEAMETOB B peajlbHOU JKU3HHU,
pa3sMepoB MNPHUPOJHBIX OOBEKTOB. Pa3znuuyath pa3Mepbl PTHUX OOBEKTOB IO TOPSAKY
BEJIMYUHBI.

e CTpOUTH YEPTEKHU K T€OMETPUUYECKUM 3aJladam.

e Jlonmp3oBaTbCsi NMpU3HAKAMH PAaBEHCTBA TPEYIrOJIBHUKOB, HCIOJIB30BaTh MNPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUHN 3aj1a4.

e [IpOBOAMTH JTOTUYECKHUE PACCYKIAEHUS C UCIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

e Jlonp30BaTbCsl IIPU3HAKAaMH PABEHCTBA IPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEIHWAaHbl, NPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYrOJbHHUKA, B PEIICHUU
reOMETPUYECKHUX 3a7ad.

e OmnpenensiTh NapajuICIbHOCTh ONPSIMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 0Opa3syeTr ¢ HUMH
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cekymas. OnpenensaTs napauieIbHOCTb IPSIMBIX C HOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OAHOU MPSIMOU J10 TOUEK JPYTrOU MPSIMOM.

Pemates 3agauu Ha KieT4yaTol Oymare.

I[IpoBOAWTH BBIYHUCICHUSI W HAXOJUTh YHUCIOBBIE W OyKBEHHBIC 3HAYCHUS YIJIOB B
r€OMETPUUYECKUX 3aJlayaX C HWCHOJb30BAHUEM CYMMBbI YIJIOB TpPEYrOJIbHUKOB H
MHOTOYTOJILHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBLIX TIIPU TIEPECCUYCHUH  JIBYX
napajuiedbHbIX IIPSIMBIX CceKylled. Pemrate npakThuyeckyde 3agadyd Ha HaxXOXKJICHUE
YIJI0B.

Brnangers MOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpEACisTh OUCCEKTPHUCY
yrja M CEpeIMHHBIN MEPHEHIUKYIISAP K OTPE3KY KaK F€OMETPUYECKHUE MECTa TOUYECK.
dopmMmynupoBaTh ONPEAEITICHUS OKPY>XHOCTH M KpyTra, XOpAbl U JUaMETPA OKPYKHOCTH,
HOJIb30BaThCs UX CBOMCTBaAMHU. ¥ METh IPUMEHSATh 3TU CBOMCTBA MPHU PELUICHUM 3aj1a4.

BrnaneTs NOHATHEM OMUCAHHOW OKOJIO TPEYTrOJbHHUKA OKPY>KHOCTHU, YMETh HaAXOJAUTh
e€ uentp. Ilomb3oBarbecsa ¢gakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TpPEyroJIbHUKA
IEepeceKaTCss B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPHEHIUKYIISAPBI K
CTOPOHAMTPEYTOJIbHUKA IIEPECEKAOTCSA B OJHOU TOYKE.

Bnanerep mnoHsATHEM KacaTeJIbHOU K OKPYXXHOCTH, IIOJB30BATBCSI TEOPEMOM O
NepNeHIUKYJIIPHOCTH KacaTeIbHOU U paguyca, MPOBEJIEHHOTO K TOYKE KAacCaHUsI.
ITonp3oBaTbCsl TPOCTEUIIUMU T'€OMETPUUYECKMMH HEPaBEHCTBAMH, I[MOHHMAaTh MX
OPaKkTU4YECKUI CMBICII.

IIpoBOAUTH OCHOBHBIE T€OMETPHUYECKHE MOCTPOESHHUS C MOMOIIBIO IIUPKYJISI U JTUHEUKH.

8 kmacc

Pacnio3HaBaTh OCHOBHBIE BUABI YETHIPEXYTOJILHUKOB, UX AJIIEMEHTHI, MOJIb30BaThCS HUX
CBOMCTBaMM MPHU PEIIEHUU T€OMETPHUUECKUX 3aj1ay.

[IpuMeHsTs, CBOMCTBA TOYKHU II€pecedYeHHs] MeduaH TpeyrojbHHUKa (LIEHTpa Macc) B
peuieHuun 3aaay.

Bnanerr moHsiTHEM CpelHEH JIMHUM TPEYTOJbHUKA W Tparelnuuyd, MIPUMEHSITh HX
CBOMCTBa NpPHU PEUICHHUU TeoMeTpUudecKuXx 3ajzad. llonb3oBaTtbcsa Teopemou Pajieca u
TEOPEMOM O MPONOPLMOHAIILHBIX OTPE3KaX, IPUMEHSTh UX JIJIS PEIICHUSI NPAKTUYECKUX
3a71a4.

I[IpuMeHsTs NpHU3HAKU NOA00US TPEYTOJIbHHUKOB B PEIIEHUH I'€OMETPUYECKUX 3a/1a4.
ITonb3oBaTbest Teopemol Iludaropa miast penieHUss reOMETPUUYECKUX M MPAKTHYECKUX
3agay. CTpouTh MaTreMaTUYEeCKyI0 MOJICNIb B MPAKTUUYECKUX 3ajladyaxX, CaMOCTOSTEIbHO
JIeJiaTh YepTEXK U HAXOJAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagetrr moHATHSIMU CHHYCA, KOCHMHYCa M TaHI'€HCAa OCTPOro yrjia MpsSMOYTOJbHOIO
TpeyrojabpHuKa. [lonb30BaThCs 3TUMU MOHITUSIMH JIJIsSI PEIICHUS] MPAKTUYECKUX 3a7ad.
Beruucnsare  (pa3nuyHbIMM - cmoco0aMu) — MJIOLIAAb TPEYroJdbHHUKAa U IUJIOMIAAU
MHOTOYTOJIBHBIX (GUryp (moab3ysich, i€ HEOOXOAUMO, KaJbKyJsiTopoMm). IlpumeHsaTs
MMOJIy4Y€HHbIE YMEHUS B ITPAKTUYECKHUX 3a/Jadax.

Brnaznerp MOHATHUSIMHM BIMCAHHOTO W LEHTPAIBHOTO yIja, WUCIOJb30BaTh TEOPEMBI O
BITMCAHHBIX YTJIaX, yIrjlax MEXAy XopAamMH (CEKyIIMMHU) U yTJie MEXIy KacaTelIbHOU M
XOpZIOW NPHU PEHICHUH T€OMETPUUECKUX 3aaad.

Brnanerbs NoHSITHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA ONHCAHHOI'O
4eThIPEXYTOJIbHUKA TIPU pEUIeHUU 3ajiad.

HpI/IMCHHTI: TIOJTYYCHHBIC 3HAHHWA HA IMTPAKTHUKEC — CTPOUTH MAaTCMATUYICCKUEC MOJCIIN OJI51
3aga4 pCaHBHOﬁ JKU3HHU U TIPOBOJUTHL COOTBCTCTBYIOIIMUC BBIYHUCIICHUSA C IIPUMCHCHHUCM
HOI[O6I/ISI U TPUTOHOMCTPpHUHU (HOJ'IBBYSICL, rac HCO6XOI[I/IMO, KaJ'IBKyJ'I}ITOpOM).

9 knacc
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3HaTh TPUTOHOMETPUYECKHE (YYHKIMH OCTPBIX YIJIOB, HaXOJWUTh C WX IOMOIIBIO
pa3yIn4YHbIE 3JIEMEHTHI IIPSIMOYTOJIBHOTO TPEYTroJIbHUKA («pELIeHHE NOPsIMOYTOJIbHBIX
TPEyroJabHUKOB»). Haxoauth (C IOMOLIBIO KaJlbKyJsSITOpa) JAJIUHBI W YIJbl JUIS
HETAOJIMYHBIX 3HAYECHUH.

I[Tonmp30BaTbest  (opMynaMu  NPUBEACHUS W OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM  JUUISI ~HAXOXXJEHMUsI COOTHOIIEHUM MEXJAy TPUTOHOMETPUUYECKHMU
BEJIMYUHAMMU.

Hcnonbp30BaTh TEOPEMBI CHUHYCOB U KOCHHYCOB JIJISI HAXOX/JACHUS Pa3IMYHbIX JIEMEHTOB
TpEyrojbHUKA («pELIEHHE TPEYroJbHUKOB»), MNPUMEHATH WX IIPpU  PpELIEeHUU
reoOMEeTpUUYECKUX 3ajad.

Bnanere mnoHATHSIMU 1npeoOpa3oBaHUs 1OJ00USI, COOTBETCTBEHHBIX 3JIEMEHTOB
mosooubIX ¢uryp. Ilonp3oBarbcs CBOWCTBaAMHU ITOAOOMSI MPOU3BOJBHBIX (PUTYP, YMETH
BBIUMCISTH JJIMHBI W HaXOJAUTh YTIJIbl Yy TMOJAO0OHBIX ¢uryp. IIpumensts cBoiicTBa
noao0usi B MPaKTUYECKUX 3aJadyax. YMeTh HPUBOJAUTH MNPUMEPHI MOJOOHBIX GUTYD B
OKpY>KaroIlleM MHpe.

ITonb3oBaThCcs TEOpEMaMHu O MPOU3BEACHUU OTPE3KOB XOP/JI, O NPOU3BEAECHUHN OTPE3KOB
CEeKYyIIUX, O KBaJpaTe KacaTeIbHOMU.

I[Tonp3oBaTbCcsi BEKTOpamMH, IMOHUMATh HX TI€OMETpUUYECKUW U (PU3UUYECKHUI CMBICIH,
OPUMEHSATh HX B PEHIeHUWU TreoMeTpudyeckux u ¢usmdeckux 3anad. I[IpumensTs
CKaJIIPHOE MPOU3BEJICHUE BEKTOPOB JJIs HAXO0XKACHUS JIVIMH U YIJIOB.

Ilonp3oBaTbCcsi METOJAOM KOOpPAWHAT Ha IUIOCKOCTH, HOPUMEHSITh €ro B pelIeHUU
reOMETPUUYECKUX U MPaKTUUYECKUX 3ajiady.

Brnaneter NOHSTUSIMU HOPABUJIBHOTO MHOIOYTOJIBHUKA, JJIHNHBI OKPY>KHOCTH, JUJITUHBI
YT OKPY>KHOCTHU M PaJlMaHHOW MEpbI yTJjla, YMETh BBIUHCISITH ILUIOIIAZb KPyra U €ro
qactel. [I[puMeHsaTs mojiydeHHbIe YMEHUSI B MIPAaKTUYECKUX 3aJadax.

Haxoaute ocu (MM 1eHTphl) CUMMETpUN QUTYp, IIPUMEHSITh ABUKEHUS IUIOCKOCTH B
OPOCTEUIINX CITydasx.

I[IpuMeHsTH mOTyYeHHbIE 3HAHUS HA IIPAKTUKE — CTPOUTH MaTeMaTUUYeCKHEe MOJICITN JJIs
3a71ay peaJibHOU >KU3HU U IMPOBOJAUTH COOTBETCTBYIOIINE BBIYHUCIICHUSI C IPUMEHEHHUEM
nogoOusi W TPUTOHOMETPUYECKHUX  (GYyHKIHUH  (MMOJIB3YysCh, TJe HE00X0IuMo,
KaJIbKYJISTOPOM).
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TEMATHUYECKOE TVIAHUPOBAHUE YYEBHOI'O KYPCA(IIO I'OJJAM OBYYEHUA)

7 kiacc (He MeHee 68 1)

IlepumeTp u momanab GuUryp,
COCTaBJICHHBIX U3
NPSIMOYTOJILHUKOB

Omnpeneasite «Ha TJIa3» pa3Mepbl peaTbHBIX
OOBEKTOB, MPOBOJAUTHL I'PYOYIO OIIEHKY UX Pa3MEPOB.
PemaTh 3a1auu Ha BBIYHUCIICHUE JJIMH OTPE3KOB U
BEJIMYHUH YTJIOB.

PemaTh 3a1aun Ha B3aMHOE PaCHOJIOKCHUE
reoMeTpHuYeCKuX GUryp.

IMpoBoauTh KiIaccU(PUKAIIUIO YTJIOB, BBIYNCIAATH
JIMHECWHBIC U YTJIOBBbIC BEJIUYHUHbBI, IPOBOJAUTH
HEOOXOIUMBIC JIOKA3aTEIbHBIC PACCYKICHHUSI.
3HAKOMHUTHCSI C HICTOPHUEI Pa3BUTHSI TEOMETPUU

Haspanne Ocrionroe conepaariie OcHoBHbIEe BH/IbI /1eSITeIbHOCTH 00y4alOLIUXCS DJIeKTPOHHbIE
pasaeJa (uudposbie)
Kyp(ngl\gll;:}cno o0pa3oBareib
4acoB) HbIE pecypchbl
IIpocreitmue IIpocreiiime reoMmeTpruuecKkue @opMyIHPOBaTH OCHOBHBIC IOHITHUS U onpeneyieHus.| MHTepakTUBHBIN
reoMeTpuyeckne | OOBEKTHI: TOUKH, OpsSIMBIC, JIydu u| Pacmo3HaBarThb n3ydeHHbIE reoMeTpudecKkue pUurypsl, | ypok Skiacc
(l)l/lrypbl YIJibl, MHOT'OYTOJIbHHK, JIOMaHasd. onpeaejasaTh M X B3aMMHOC PAaCIIOJIOKCHHUC, https://www.yaklass.r
U MX CBOlicTBa. CMeXHBbI€ U BEpTUKAJIIbHBIE YIJIbl. | BBINOJHATH UEPTEXK 10 YCIOBHUIO 3aaUH. u/
HN3mepenue Pa6ora c mpocreimumu ueprexxamu. | [IpoBoauThs npocTernme noCTPOEHNUs C NOMOIIBIO
reomerpuueckux | l3mepeHue NTUHEWHBIX U YTJIOBBIX | IUPKYJISI U JIUHEHUKU.
BeJIUYHUH BEJIMYHUH, BBIYUCIICHHUE OTPE3KOB 1| M3MepsATh JIMHEUHBIE U YIJIOBbIE BEINYHNHBI
(14 ) YIJIOB. r€OMETPHUUYECKUX U MPAKTUYECKUX OOBEKTOB.
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HasBanmue

OcHoBHbIE BH/IBI 1eSITEIbHOCTH 00y4aI0LIUXCS DJIEeKTPOHHbIE
pasaena (Tembl) OcHoBHoOe coaepkaHue
Kypca (4ucjio 4acoB) (ungppossie)
o0pa3oBarteib
Hble pecypchbl
TpeyroabHuku IlonsaTHe 0 paBHBIX TpeyrojgpHUKax | PacmodHaBaTh Iapbl paBHBIX TPEYTrOJBbHUKOB Ha | MHTEepakTUBHBI
(22 ) W TCePBUYHBIC TIPEACTABICHHUS O | I'OTOBBIX UEpTEKaX (C yKa3zaHUEM HNPU3HAKOB). 1 ypok fkiacc
paBHBIX (KOHTPYIHTHBIX) (purypax. | BeIBOAUTH ciieICTBUs (PaBEHCTB COOTBETCTBYIOIIUX | https://www.yaklass
Tpu OpU3HaKa paBeHCTBa | 3JIEMEHTOB) U3 PAaBEHCTB TPEYIOJIbHUKOB. ru/
TPEyroJIbLHUKOB. @opmMyaupoOBaTL  ONPEJIEICHUSI:  OCTPOYTOJIBHOTO,
IIpusnaku paBeHCTBa | TYIIOYTOJIBHOIO, OpPsIMOYTOJIBHOTO,
OPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. | PaBHOOEIPEHHOTO, PaBHOCTOPOHHETO
CBolCcTBO MEIHaHbl | TPEYTrOJIbHUKOB; OHMCCEKTPHUCHI, BBICOTHI, MEIHAHBI
OpPsIMOYTOJILHOTO TPEYTrOJIbHUKA. TPEeyroJbHUKA; CEpPEIMHHOT O NEepreHTNKYJIIsIpa
PaBHOOenpenHbIe W | OTpe3Ka; NepuMeTpaTpeyrojbHUKA.
paBHOCTOPOHHHE  TpPEyroJibHUKH. | POPMYyJIHPOBATH CBOMCTBa u MpU3HAKHU
IIpusnaku u CBOMCTBaA | PaBHOOEJIPEHHOTO TPEYTOJIbHUKA.
paBHOOEAPEHHOTO TPEYTOJIbHUKA. CTpouTh 4YepTeKH, pemiaTh 3ada4¥ C I[TOMOIIBIO
ITpoTtuB GOJIBIICH CTOPOHBI HaXO’KJICHUsI pPaBHBIX TPEYTOJIbHUKOB.
TPEYTOJbHUKA JIEKUT OONBIINI IIpuMeHsATH NPU3HAKKA PABEHCTBA NPSAMOYTIOJIBHBIX
yrou. [Ipocreimmne HepaBeHCTBa B TPEYroJIbHUKOB B 3aJa4ax.
reomeTpun. HepaBeHCTBO Hcnoab3oBarh uudpoBkie pecypcsl IS
TPEYTOJIbHUKA. HepaBeHCTBO HCCJIeaJ0BaAaHUA CBOMCTB HquaeMBIX (1)I/Il"yp
HOMAHOIA. 3HAKOMHUTBCHA ¢ MCTOPUEH pPa3BUTHUSI T€OMETPUH
IIpsiMOYTOJIBHBIN TPEYTOJBHUK C
yriiom B 30°.
IlepBble MOHSATHUS O
JI0Ka3aTelIbCTBaX B T€OMETPUU
IMapanieabHblie [TapannensHbie MpsIMbIE, ux | @OopMyJaMPOBATH NMOHATHE IIAPAJUICIBHBIX IPIMBIX, HNHuTepakTUBHBIN
npsAMsbIe, CyMMa CBOMCTBA, IIaTe1it MOCTYyJIaT | HAXOAHUTh IPAKTUYECCKUE ITPUMEPHI. ypok Skiacc
yIJIOB EBkiuna. Haxkpecr nexamue, | M3ydaTh CBOMCTBA yriioB, 0Opa3oBaHHBIX IIPU https://www.yaklass

TpeyrobHuka (14 )

COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE
yribl (00pa3oBaHHbIE

IICPECCCUCHUU IIAPAJUICIIBHBIX ITPAMbBIX ceKymei’I.

ru/
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IIpU IIEPECEUYECHUU NapaJIICIBbHbBIX
OPSAMBIX CEKYIIIEN).

IIpn3Hak nmapajieIbHOCTH IIPSIMBIX
4yepe3 PaBEHCTBO PACCTOSIHUUA OT
TOYEK OJHOU IMPsSMOH 10 BTOPOU
IIPSIMOU.

CyMMa yrJjIOB TpeyrojbHUKA WU

MHOTOYTI'OJIbHHKA.
BHeninue yribl TpeyrojibHUKa

IIpoBoauTh OO0Ka3aTe/bCTBA IIAPAJUICIBHOCTH ABYX
NPSMBIX C MOMOIIBIO YIJOB, OOpa3OBaHHBIX MPH

IEPECEYECHUN DTUX NPSAMBIX TPETbEU MPSIMOMU.
BpruucasaTre CyMMy yIVIOB TpPEYyroJIbHUKAa WU
MHOT'OYTI'OJIbHUKA.

HaxoauTh 4ucioBble 1 OyKBEHHBIC 3HAUCHUS YTJIOB
B TE€OMETPHYECKHX 3aJla4ax C HCIOJIb30BAHUEM
TEOpEM O CyMM€ YyIJIOB TpEyroJbHHUKa WU

MHOTOYTOJIbHHUKA.
3HAKOMHUTBLCSH C HCTOPHEN Pa3BUTHI I'€OMETPUH

OxpyxHOCTH
U KpYT.
I'eomerpuueckue

MOCTPOCHUS
(14 ‘B

OKpY>KHOCTb, XOPAbl U JTHUAMETPHI,
ux cBoucrBa. KacareapHas K

OKPY>XKHOCTH. OKpYy>KHOCTB,
BOUcaHHass B yroJj. Ilonstne o
I'MT, npumeHenue B 3agadax.
buccekrpuca "u CEepeaAUHHBIN
HNEPICHAUKYJISIP KakK

reoOMEeTpUUYECKHE MeCcTa TOYEK.
OKpYy>KHOCTb, OINHCAHHAasI OKOJIO
TpeyrojbHUKA. Brniucannas B

€yTrOJIbHUK OKPY>KHOCTb.
pocrTeiile 3aj1a4yd Ha TOCTPOCHUE

®opMyIMpPOBATH ONpeeaeHusi: OKPYKXHOCTH, XOPIHbI,
JMaMeTpa M KacaTelabHOM K OKpyKHOCTH. U3yuyaTh uX
CBOMCTBA, NIPU3HAKHU, CTPOUTH yepTexu. UceenoBars,
B TOM 4YHCJIIE HCHOJb3ysi UU(pPOBbIE PecypChl:
OKPY>XHOCTbH, BIMCAHHYIO B YTOJI; IIEHTP OKPY>KHOCTH,
BITMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX.
Ucnoan3oBaTth Metoa I’ MT st noka3zaTenbcTBa
TEOPEM O IEPECEUYEHUUN OUCCEKTPUC YTIIOB
TPEYTOJbHUKA U CEPEAUHHBIX NEPHEHANKYJISIPOB K
CTOpPOHAM TpeyTroJjibHHUKa ¢ momolso ['MT.
OBJiaieBaTh NOHATHUSMH BIIMCAHHON U ONUCAaHHON
OKPY’KHOCTEHN TPEYroJIbHUKA, HAXOAUTH LIEHTPbI
3TUX OKPY>KHOCTEM.
Pemiatb OCHOBHBIE 3a/Ja4M HAa IOCTPOEHMeE: YIJIa,
pPaBHOrO JaHHOMY; CEPEAWHHOIO NEPHEHIUKYJIsIpa
JAHHOT'O OTpe3Ka; NOpsIMOU, MPOXOJAIIEH uepes
JaHHYIO TOYKY HW HNEePHEHAUKYJIIPHOW HJAaHHOU
OpsIMOU; OHCCEKTPUCHI JAaHHOTO yria;

TPCYTI'OJIBHUKOBIIO PA3JIMYHBIM 3JICMCHTAM.
3HAKOMHUTBLCH C HCTOPUEH PA3ZBUTHIA I'€COMCECTPUU

HNuTepakTuBHBIN
ypok fkracce

https://www.yaklass

.ru/
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HasBanmue

OcHoBHbIE BH/IBI 1eSITEIbHOCTH 00y4aI0LIUXCS DJIEeKTPOHHbIE
pasiena OcHoBHOE coJep:KaHue
( ) (uudgpossbie)
TeMbI
aoBareJlb
Kypca (4ucjio obpasosaren
4acoB) HbIe pecypcsl
IToBTOpEHHE, IloBTOpenue u o6001IeHNE Pemiars 3aMa4um Ha nosropenue, | MaTepakTUBHBIN
00001meHne OCHOBHBIX ITIOHATHUI U METOJ1I0B WUIFOCTPUPYIOIIHE CBSI3UW MEXKY Ppa3IUn4YHbIMHU | YpPOK flknacc
3HAHUM Kypca JacTsIMU Kypca https://www.yaklass.
(4 4) 7 knacca ru/

8 kiacc (He MeHee 68 u)

HasBanue

OcHoBHbIE BU/IbI /1eSITeIbHOCTH 00y4aloLIUXCs DJIeKTPOHHbIE
paszaena OcHOBHOe coeps:KaHue
( ) (un¢posrbie)
TeMBbI
Kypea (YHeI0 oOpa3oBareJib
4acoB) HbI¢ PEeCYPChI
Yeruipéxyroabuu | [lapannemorpamm, ero npusHaku u | M3o00pakarhb " HAXOAUTh Ha yeprexxax | MHTEpakTUBHBIN
ku (12 ) CBOMCTBA. YacTHbie cllydyau | 4YETBIPEXYTOJBbHUKU PA3HbIX BUJAOB U HUX DJIEMEHTHI. ypok Skiacc
napauieaorpaMMoB ®opMyJIHpPOBaTh ONPENEJEHUsA: IapajuienorpaMmma, | https://www.yaklass
(IpAMOYTOJIBHUK, pOMO, KBaapar), | NPsIMOYTrOJIbHHKa, pomOa, KBajapara, Tpamneuuu, | .ru/

WX TMPU3HAKU U cBoMcTBA. Tpanenus.
PaBHoGokassi u  mpsIMOyroJjbHas
Tparenuu.

YnaBoenue wmeauannl. lleHTpanbHas
CUMMETpUS

paBHOOOKON Tpareuun, NpSIMOYTOJIbHOW Tparenuu.
Joka3pIBaTh M MCHOJIb30BATh MPH pelIeHUuH 3a/1a4
MNpU3HAKU u CBOMCTBA: napajiesorpamma,
npsiMOyrojbHUKa, pomOa, KBaJpara, Tparenuu,
paBHOOOKOM Tparenuu, OpsIMOYTroJILHON Tparieuu.

IIpumensiTh MeTO/ YJIBOCHHUS MeIUaHbI
TPEeyroJbHUKA.
HMcnoab30BaTh nudpoBkIC pecypcsl ISt

HCCII€IOBaHUS CBOMCTB N3yvdacMbIX (I)I/Il"yp
3HAKOMHUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHUA TCOMCTPUU
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Teopema daJieca
U TeopeMa 0

Teopema @aneca u Teopema o
IIPOIIOPLIMOHAIBHBIX OTPE3Kax.

IIpoBoaUTHL MOCTPOEHHUSI C IIOMOIIBIO ILUPKYJISI U
JIJUHEWKU C HcCIojb30oBaHUE TeopeMmbl dPajeca u

HNHTepakTUBHBIN
ypok kiacc

NPONOPUUOHAIBH Cpenssisi NUHHS TPEYroJbHHKA. | TEOPEMbI O NPONOPLUHUOHAIBHBIX OTPE3KaX, CTPOUTh | https://www.yaklass
bIX 0TpPe3KaXx, Tpaneuus, e€ cpeaHsss JINHUS. YeTBEPTHIN MPONOPLUHUOHAIIBHBIA OTPE3OK. .ru/
no100HbIE IIponopunoHanbHbIE orpe3ku, | IIpoBoauTh A0Ka3aTEJIBCTBO TOrO, YTO MEIUaHbI
TpeyroabHuku (15 IOCTPOCHUC 4eTBEPTOrO | TPEYIrOJNbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U
'l) IIPOIIOPLIMOHAJIEHOT'O OTPE3Ka. HaxoquTb CBiA3b C€C LOEHTPOM MacC, HaXOJAUTb
CaolicTBa eHTpa Macc B | OTHOIIIEHUE, B KOTOPOM MEIHUAHBI AEJISITCI TOYKOU UX
TpPEeyroJbHUKE. epeceyeHusl.
I[Tono6ukie Tpeyronbauku. Tpu | Haxoaurh 1omoOHBIE TPEYTOJBLHMKM Ha TIOTOBBIX
IIpu3HaKa 1'[0)10614;[ qepTeKax C YKa3aHUuCM COOTBCTCTBYIOIIIUX
TPEyroIbHHUKOB. IIpakTHueckoe | NMPU3HAKOB IMOI00MS.
NpUMEHEHUE Pemiats, 3amaum Ha 00A0OHBIE TPEYrOJBHUKHU C
IMOMOIIIBIO CAMOCTOSTEIBHOTO MOCTPOECHUS YepTeKel
U HaXO0XXJICHHUSI MOJIOOHBIX TPEYTOJIbHUKOB.
IIpoBoauTh pAOKa3aTebCTBA C HCHOJIB30BAHUEM
MMPU3HAKOB TTOA00US.
Jloka3piBaTh TpHU Mpu3HaKa noaoous
TPEyTrOJILHUKOB.
IIpuMeHATH TOJIyd€HHBIE 3HAHUSI TIPU PEUICHUU
reOMETPUUYECKHUX U MPAKTUYECKUX 3ajad.
3HAKOMHUTHCSI C MICTOPHUEI Pa3BUTHSI TEOMETPUU
Iliomans. [TonsTne 00 obumeli  Teopuu | OBiageBaTh MNEePBHYHBIMHM HpeAcTaBjleHUusiIMH 00 | VHTepakTUBHBIN
Haxo:xnenue IUIOIIAIH. o0meil Teopum IuIomAaaAu (Mepbl), (popMyJHpPOBaTHL | ypok Skiacc
iomajei DopMyIIBL uIs riomaay | CBOWCTBA IUIOIIAIH, BBISICHSIT UX HATJISTHBIA CMBICIL. https://www.yaklass
TPeyrojbLHUKOB TPEeyroibHNKA, MapaenorpaMma. | BBIBOIUTH dbopMmynbl IUIOMIAAM Tapajienorpamma, | .ru/
U MHOTOYT0JIbHBIX OTHOIIICHUE mwiomazneii | TPEYTOJbHUKA, Tpaneuuu u3 (GOpMyJibl IUIOLIAIN
¢uryp. Ilnomaau TPEYTOIBHUKOB c 06mmuM | MPAMOYTrOJbHHUKA (KBajapara).

noA00HBIX (puryp
(14 )

OCHOBAHUEM WU OOIIEH BHICOTOMU.
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HasBanmue

o OcHoBHbBIE BH/BI 1eSITEJILHOCTH 00YYAIOIIUXCS DJIeKTPOHHBbIE
pasjaena CHOBHOE COJlepsKaHue (uuposbIe)
Kyp(cTae “(4;’:4) 1o o0pa3oBarteib
4acoB) HbI¢ PECYPChI
Brruucinenue miomniazier CiaoXHBIX | BbIBOOUTH dbopmybl TUTONIATN BhINNyKJIOrOo | MHTEpakTUBHBIN
dburyp gyepes pazOreHne Ha YaCTH U | YETBIPEXYTOJBbHUKA 4Y€pe3 JuaroHajld M yroi | ypok Skiacc
JOCTPOCHUC. MEXKIOY HuMmu. Haxoaurthb Iromanau (I)I/Il“yp, https://www.yaklass
I[Mnomann d¢uryp Ha KiIeT4yaTol | HM300paKEHHBIX Ha KJIeT4aTOoMn oymare, | .ru/
Oymare. HCII0JIb30BaTh pa30MEeHUE Ha YaCTU U JIOCTPOCHHE.
ITnomamm ITOJTOOHBIX ¢uryp. | Pazouparsn npuMepbI HCIIOJIL30BAaHUA
Breraucnenue riomazieii. 3asaym ¢ | BCIIOMOraTeiabHOM TUTOIN AN I penieHus
IIPaKTHYIECKUM coJiep’KaHueM. | 'COMETPpHUYCCKHUX 3ajdaq.
Pemenue 3amau ¢ nomompio | HaxoaurTs miromiaay mogoOHbIX Guryp. BeraucasaTe
METOJ1a BCIIOMOTATEIFHON | IUIOMIAAA PA3IUIHBIX MHOTOYTOJIBHBIX QUTYD.
TLTOTIAN PemaTrs 3a1aum Ha TUIOIIAAb C TIPAKTUIESCKUM
COJIEp>KaHHUEM
Teopema Teopema I[Mudaropa, ec I[PK?BBIBaTB teopemy Iludaropa, ucnosp3oBarn NuaTepakTUBHBIN
IMudaropan JI0Ka3aTeIbCTBO HM npumeHenue. | ©€ B IPAKTHICCKUX BLIYHUCICHUAX. (I)OPMYHILIPOB?‘TB ypok Sknacc
HAYAIa OGparnas Teopema IMudaropa. OIpeJIeIeHUs] TPUTOHOMETPUYECKUX (PYyHKIIHUH https://www.vaklass.r

TPUTOHOMETPHH
(10 w)

Omnpenenenue
TPUTOHOMETPUUCCKUX DYHKITUN
OCTPOro yrja,
TPUTOHOMETPUUCCKHUEC
COOTHOIIICHHUS B IIPSIMOYTOJIbHOM
TpeyrojgbHuke. OCHOBHOE
TPUTOHOMETPUUCCKOE TOXKIESCTBO.
CoOOTHOILICHHUS] MEXAY CTOPOHAMU
BIIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
cyrinamu B 45° u 45°; 30° u 60°

OCTpOTO yTJia, MPOBEPATH UX KOPPESKTHOCTb.
BBIBOAUTH TPUTOHOMETPUUYECKHUE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTth COOTHOLICHHUS MEXIAYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°;
30° u 60°.

HUcnoan3oBaTth (GopMyJibI NPUBEICHUS W OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJICCTBO JUISI HAXOXKJICHUS

u/
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COOTHOLIIEHUU MEX QY TPUTOHOMETPUUECKUMU
(GyHKIUAMH Pa3ITUYHBIX OCTPBIX YTJIOB.
IIpuMeHATH NOJIy4YEHHbBIE 3HAHUS M YMEHUS NpPHU

peIlIeHUN ITPaKTUYECKUX 3a7aad.
3HAKOMHUTBCSI C HCTOPUEN pa3BUTHS T'€OMETPUH

Yriasl B BrncanHble U IEHTPAJIBHBIE YTUIBI, PopMyIHPOBATH OCHOBHBIE OIPEACIICHUS, CBA3aHHbIC | MIHTEepaKTUBHBIN
OKPY?KHOCTH. YIoJ1 MEXKy KacaTeJIbHOW U XOPJIOH. c yriiamMu B Kpyre (BIIMCaHHBIN yToJ, HEHTPaJIbHbIA | ypok Skiacc
Brnucannsbie VYribel MEXy XOpAaMHU U CEKYIIIUMU. yroJm). https://www.yaklass.r
U ONHMCAHHBbIE Brncannble n onucaHHbIE YETBIPEX- Haxoaure BrIiCaHHBIE YIJIbI, OIIUPAOIINECS HA OOHY | U/
YeThIPeXyrojlbHUKH.| YrOJIbHUKHU, UX MPU3HAKW U CBOMCTBA. | AYTY, BBIYMCIATH YIJIbl C IOMOIIBIO TEOPEMBI O
KacarteinbHble IIpumenenne 3Tux CBONCTB BIMCAHHBIX yTJIaX, TEOPEMBI O BIHUCAaHHOM
K OKPY’KHOCTH. MIPY PEIICHUN T€OMETPUYECKHUX 3a- 4eThIPEXYTOJIBHUKE, TEOPEMBI O HEHTPAJIBHOM YyTJIE.
Kacanmue J1ad. HUccanenosarhb, B TOM 4HCIIE C MOMOIIBIO IU(PPOBBIX
OKPY’KHOCTEH B3anmnoe pacnonoxxenune JIByX | pECypcCOB, BIIMCAHHBIE W ONHCAHHBIE 4YETBIPEX-
(13 ) OoKpyxHocTel. KacaHne OKpy»KHOCTEHN | YTOJIbHUKH, BBIBOJAUTH UX CBOMCTBA U NPU3HAKHU.

Hcnoab30BaTh 3T CBOWCTBA U IMTPU3HAKU MPH

peuieHnu 3ana4
IloBTOpEHME, IToBTOpEHNE OCHOBHBIX MOHSATHI U Pemiats 3aj1a4um Ha MOBTOpPEHUE, WILTIOCTpUpYrOoIMe | MHTepakTUBHBIN
00001meHne METOJI0B KypCOB 7 U & KJIacCOB, CBsI3U MEXKIYy Pa3JIM4YHBbIMH 4acTsIMU Kypca ypok Axknacc
3HAHMH 000011IeHEe 3HAHUNA https://www.yaklass.r
(49 u/
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9 kiacc (He MeHee 68 u)

HasBanmue

Teopembl KOCUHY-
COB M CHHYCOB.

¢bynkumit yrnos ot 0° o 180°.
Kocunyc v cuHYyC IIpsIMOTrO U TYIIOTO

(GyHKIIUN TyNBIX U IPSIMBIX YIJIOB.
BeIBOoaMTBL TEOpEMY KOCUHYCOB U TEOPEMY CHUHYCOB

OcHoOBHBbIE BU/bI 1€ATE€IbHOCTH 00y4AI0IMXCH DJIeKTPOHHbIE
pasaena OcHoOBHOE coJep:KaHue
( ) (undposbie)
TeMbl
Kypca (4McJI0 o0pa3oBarteib
4acoB) HbIe pecypcsl
Tpuronomerpusi. | OnpenereHue TPUTOHOMETPUYESCKUX | POpMYJIMPOBATH ONpeAeeHUsl TPUTOHOMETPHYECKUX | VHTEepakTHBHBIN

ypok fxracce
https://www.yaklass.r

B OKPY/KHOCTH
(10 )

Teopema o MpOU3BEACHUN OTPE3KOB
XOpI, TeopemMa O IPOU3BEIAECHUU
OTPE3KOB CEKYIIHX, TeOpeMa O
KBaJjpaTe KacaTelIbHOM.
IIpumeneHue B penieHnu
r€OMETPUYECKUX 3a0a4

HeﬁCTBHTeHBHOCTH.

BbIBOAUTH METPUYICCKHUC COOTHOILIICHUSA MCIKAY OT-
pPe3KaMH1 XOpJd, CCKYLIUX U KaCaTCIIbHBIX C
HUCITOJIBb30BaHUCM BITMCAHHBIX YTJIOB, U HOI[O6HBIX
TPCYTOJIBHUKOB.

Pemenne yria. Teopema KOCUHYCOB. (c paagnycoM OITMCAaHHOUW OKPY>KHOCTH). u/
TPeyroJbHUKOB (O0o00mEnHas ) TeopemMa cuHycoB (¢ | Pemarb TpeyroJabHUKH.
(16 ) paauycoM ONMUCaHHOW OKPY>KHOCTH).| Pemmarb nmpakTUYECKUe 3a1a4du, CBOISIIINECS K Ha-

Haxo>xnenue qjimH CTOPOH U XOXKJICHUIO PA3JIMIHBIX DJIEMEHTOB TPEYTrOJIbHHUKA

BEJIMYWH YTJIOB TPEYTOJIHLHUKOB.

dopmyria mIonaanu TpeyrojibHUKa

qepes3 IB€ CTOPOHBI U YTOJI MEXK/TY

HUMH. DopmyJia II0MAId

4eThIPEXYTOJIBHUKA YEPE3 €0

JIAaroHaJiid U yroJ MEK/1y HUMM.

IIpakTHueckoe NnpuMEeHEHUE

JIOKa3aHHbIX TEOPEM
IIpeo6pa3zoBanue | [TonsTue o nmpeoOGpazoBaHUH OcBauBaTh NOHSITHE IIPeOOPA3OBAHUS MOI00MS. NuaTepakTUBHBIN
noaoousi. nmoaoowus. HccaenoBarb OTHOLICHUE JIMHEHWHBIX 3JIEMEHTOB ypok Skiacc
Metpuyieckue CoOOTBETCTBEHHBIE DJIIEMEHTHI ¢puryp npu npeobpazoBanuu noaodusi. Haxoaurs https://www.yaklass.r
COOTHOLICHUS MOJI0OHBIX PUTYDP. pUMEPHI TTOJI0O0UsSI B OKpY’Karomiei u/
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Pemrars reomerpuyecKkde 3agadd M 3aJadd U3
pealbHOW JKH3HH C HCHOJB30BAaHUEM IMOJJOOHBIX
TPEYTrOJbHUKOB

BekTopbl OnpeneneHue BEKTOPOB, ciiokeHrne | Mcmosb30BaTh BEKTOPHI KaK HAIpaBJICHHbIE OTPE3KH, | MHTEpakTUBHBIM
(12 ) U Pa3HOCTh BEKTOPOB, YMHOXXCHHUE | MCCJHeA0BATh I'€OMETpUUYECKU (IlepeMeleHue) U | ypok Skiacc

BEKTOpa Ha YHUCJIO. (pnzmueckuii (cuita) CMBICIIBI BEKTOPOB. https://www.yaklass

DU3NYECKHM W TeOMETPUUYECKHii | 3HATH ONpeaeeHHMsi CyMMBl M Pa3sHOCTH BEKTOPOB, | .ru/

CMBICJI BEKTOPOB. YMHOXXEHHSI BEKTOpa Ha 4YHUCJIO0, HCCIe10BaTh

Paznoxenre BeKTOpa II0 JABYM | T'€OMETPUYECKMH W (QPU3HYECKHMH CMBICIBI DTHX

HEKOJUTMHEapHbBIM BEKTOpaM. | OIICPALIMA.

KoopauHaTel BEKTOpa. PemiaTh reoMmeTpuyecKkue 3a1aun ¢ UCTIOJIb30BAaHUEM

CkamsipHoe OpOU3BEJICHUE | BEKTOPOB.

BEKTOPOB, €ro IpHUMeHeHue s | PacKiaaabiBaTh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM

HaxXO0XXJCSHU IJINH U YyTJIOB. BCEKTOpaM.

Permmrenue 3aga4 C IOMOIIIBIO Ncnmoab3oBaTh CKaAJIAPHOC IMMPOU3BCIACHHNEC BCKTOPOB,

BEKTOPOB. BBIBO/IUTH €TI0 OCHOBHBIC CBOMCTBA.

HpI/IMeHeHI/Ie BEKTOPOB LIS BpIuuciIaTsL CyMMYy, PasHOCTb nu CKaJIsIpHOC

peuieHns 3agad  KAHEMATUKH U IIPpOU3BCACHHUC BECKTOPOB B KOOpAMHAaTAaXx.

MEXAHUKH IIpumensTs CKaJIIpHOE OpOU3BECHUE IS

HAaXO0JICHUs! JUIMH U YIJIOB

JdexapToBbl JlexkapToBBl KOOpJAMHATHI TOUYeK Ha | OcBaMBaTh MOHATHE IIPSIMOYTOJIbHOM  CcHUCTEMBbl | MHTEepakTUBHBIN
KOOPAUHATHI Ha | ILIOCKOCTH. KOOpAWHAT, NE€KAPTOBBIX KOOPAUHAT TOYKH. ypok Sknacc
miaockoctu (9 1) VpaBHenue nOpsimoii. YrioBod | BeIlBoauTh ypaBHEHHME NOpPSAMOM U OKPYKHOCTH. | https://www.yaklass

K03 PUIIHEHT, TaHT'€HC yria | BelaeasiTe IIOJMHBIA KBaApar MJIsi HaxXOXAEeHUs | .ru/

HAaKJIOHA, napajuienbHbIe U | LUEHTpau paJuyca OKPYKHOCTH IO €€ ypaBHEHHUIO.

NEePNCHAUKYJISIPHBIC IIPSAMBIC. Pemiatn 3agavuunu Ha HaAXO0XICHHUC TOYCK

VpaBHeHue OKPY’KHOCTH. | NEPECECYCHUs MPSAMBIX U OKPYKHOCTEH C IMOMOIIBIO

Haxoxxpenue koopauHaT TOYEK | METOJa KOOpAWHAT.

epeceyeHust OKPY>XHOCTHU u

IIPSIMOM.
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HasBanmue

o OcHoBHbBIE BH/IBI 1eSITEIbHOCTH 00y4al0LIUXCS DJIEeKTPOHHbIE
pasaeJa CHOBHOE COJIepiKaHue (upoBbic)
Kyp(cTae D(llll,:d)cno o0pa3oBarteib
4acoB) HbI€ peCypChbI
Meto KoOpAHAT IPU PELICHUN Hcnoab30BaTh CBOWCTBAa YIJOBOTO Ko3(pdunmeHra
reOMETPUYECKUX 3a/1a4. OpsiIMOMl OpU pELICHUM 3a7ad, Uil ONpeeJIeHUs
Hcnonp3oBanne MeToaa KOOpAUHAT PacnoJIoKeHUsT TPsIMOIA.
B IIPAKTUYECKUX 3ajlauax IIpumeHnsaTH KOOPAWHATHI npu pelnieHnu
reOMETPUYECKUX W MpPaKTUUYECKUX 3ajad, JuUIs
HNOCTPOEHUsSI MaTeMaTHYECKUX MoJeJiell pealbHbIX
3ama4 («KMETOJI KOOPJAMHAT).
IMoab3oBaTbest U1 TOCTPOCHUSI M HMCCIEIOBaHUN
HU(PPOBBIMU pecypcaMu.
3HAKOMHUTBLCS ¢ HCTOPHEH Pa3BUTHS T'€OMETPHUH
IIpaBuibHBIC IIpaBHiIbHBIE MHOTOYTOJIBHUKH, @opMyIHPOBATH OINPENCIICHUE MPABUIBHBIX HNHTepakTUBHBIN
MHOTOYI'0JIbHUKH.| BBIYHCIICHUE UX PJI€MEHTOB. UHCIIO | MHOTOYTOJIbBHUKOB, HAXOAMTH UX 3JICMEHTHI. ypok Akiacc
JlauHa IT n nmuHa okpyxHOCTH. J[TuHa ITosb30BaTHCS MOHSITUEM JUIMHBI OKPY>KHOCTH, https://www.yaklass.r
OKPY’KHOCTH JIyTu OKpy>kHOCTU. Pannannast Mmepa | BBEAEHHBIM C IIOMOIIBIO ITPABUJIBHBIX u/
U IUIOLIA/Ib yrJa. MHOT'OYTI'OJIbHUKOB, onpeaesaTb uucio I1, mnmuny
Kpyra. Ilnomane Kpyra v €ro 3JIEMEHTOB AYyTd U paJuaHHY0 Mepy yria.
Boruucienne (cektopa u cermenTa). Beruucinenue | IIpoBoauTs mepexon oT paauaHHOU MEpPBI yrila K
Iomaaein iomazae puryp, BKIFOYAIOIIAX rpagycHOM U HAaO0OOpOT.
(8 w) 3JIEMEHTHI Kpyra OnpeaenssTe mIomaas Kpyra.

BeiBoauTth GopmyJibl (B TpagyCHOW U paJuaHHOU
Mepe) Ui AJUH OyT, MJIOLIaJIe CEeKTOPOB U
CEerMEHTOB.

BbiuucasaTs mioiaan Guryp, BKIFOYAIOMIUX dJIe-
MEHTBI OKPY>KHOCTH (KpyTra).

HaxoauTh 1uiomnaau B 3aadyax peajlbHOU KU3HU
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JABu:xenust IloHsiTHE O ABUKEHUU TJIOCKOCTH. Pa3z6upaTrhs npumMepbl, WUIIOCTPUPYIOUIUE NOHATUS | MHTEepakTUBHBI
IJIOCKOCTH ITapannenbHbId IEPEHOC, HOBOPOT JABUXKEHMS, HEHTPOB U OCEU CUMMETPHH. U ypok Skiacc
(6 'l) H CUMMCTPHA. Ocu u LHCHTPHBI <I)0pMyJ1MpOBaTL OIIPECACIICHUS napajijIeJbHOT O https://www.yaklass
CUMMETPHUH. epeHoca, NOBOPOTa U OCEBOM CUMMETpUU. BeIBOAUTH | .ru/
IIpocreiine npuMeHeHus B UX CBOMCTBA, HAXOJAUTH HEIIOJABUYKHbIE TOYKH.
peliennu 3aaa9 HaxoaMTb LIEHTPBI U OCH CUMMETPHUU MPOCTECHUIINX
¢uryp.
IIpuMeHATH napajuieIbHBINA IIEPEHOC U CUMMETPHUIO
IpU pELIeHUWH TIeoOMeTpUUYecKuX 3adad (pa3Ouparb
MIPUMEDPHI).
Hcnoub30BarTh Uil IIOCTPOCHUST U HCCIENOBAaHUU
udpoBBIEe PECYPCHI
IToBTOpEHHUE, IToBTOpEHHE OCHOBHBIX MOHSITUU U OnepupoBath NOHATUSIMU: QuUrypa, Todka, npsMmas, | MHTEpaKTUBHBIM
0000meHue, METOJIOB KypcoB 7—9 Kj1accos, yTOII, MHOTOYTOJIbHHUK, paBHOOEIPEHHBIM U | ypok Axnacc
CUCTeMaTu3anus 0000I1IIeHrE U CUCTEMATU3ALIU paBHOCTOpOHHI/Iﬁ TPECYTrOJbHUKH, HpHMOYTOHBHBIﬁ https://www.yaklass
3HAHMIA’ sHanuii. [IpocTeiimue TPEYroJdbHUK, MeEJHaHa, OucceKkTpuca ¢ BbICOTa | .ru/
(7) reoMeTrpuyueckrue QUrypbl 1 ux TpEYroJIbHHKA, napaJuieaorpamm, pomo,
cBoiicTBa. U3Mepenue NpsIMOYTOJIBHUK, KBaApar, Tpaleuus; OKPYKHOCTb,
r€OMETPHYECKNX BEJTMUHH. KacaTelabHas;  PaBEHCTBO M noaobume  ¢uryp,
TpeyroasHUKH. TPEYTrOJIbHUKOB; rnapaujieIbHOCTh u
TapasiensHbIe p | TMEPHEHIMKYIAPHOCTE HNPAMBIX, YTOJ MEKIY HPAMBIMA,
TepIIEH UKy ISPHBIE TIPSMBIE. CUMMETPHUSI OTHOCUTEIBHO TOYKHU M IIPSIMOM; JUIMHA,
OKPY>KHOCT " kpyr. | PACCTOAHME, BENU1MHA YIIIa, IUIOMa/lb, HEPUMETP.
TeoMeTpuUecKue OCTPOCHIIS. Hcnoab3oBats ¢GopMyJbl: nepumMeTrpa U IUIOLIAAU
Vs B OkpyxkHOCTH. Brucammsie MHOTOYTOJIbHUKOB, [UTMHbLI OKPY’KHOCTH M TIJIOMIAIN
Kpyra, oobémMa npsiMOyrojbHOTrO MapaiiesenuIiie/ia.
u OIMCaHHBbIC OKPY>KHOCTH
MHOTOYTI'OJIbHUKOB.

2 3,Z[CCL MPpCACTABJICHBI 3JICMCHTBI COACPIKAHUA KypCa, U3ydaBIINCCA B 5—8 kjaccax u Tpe6YIOH_[I/Ie IIOBTOPCHU, O606HI€HI/I$I H
cucreMaTrmui3alnuvu. O6pamaTBCH K3TOMY MaTCpually MOKHO B BUZIC aKIICHTA Ha 3aBCPIIAOIICM ITallC N3YUYCHUA KYypCa 9 kiacca

HUJIN pacCHpeACIATh IO COOTBCTCTBYOINIMM TCMATHUYCCKHUM pasJaciiaM, U3yHaCMbIM B TCUHCHHC yqe6Hor0 rozaa.
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HasBanmue

OcHoOBHbIE BU/bI 1€ATEIbHOCTH 00y4AIOIMXCH DJIeKTPOHHbIE
pasaena OcHOBHOE co/lep/KaHue ABL A yualom p
(TembI) (uudgposbie)
Kypca (4MciI0 o0pa3oBarteib
4acoB) HbIe pecypcsbl

IIpsimMass 1 OKpPYy>KHOCTB.
YeTplpEXyroibHUKH. BniucanHuble
U OIIMCAaHHbIE YETHIPEXYTOJIBHUKH.
Teopema IlIugaropa wu Hauana
TpuroHoMmerpuu. Penienune oOmmx
TPEyroJIbHUKOB.

IIpaBuUIbHBIE MHOTOYTOJIBHUKH.
IIpeoOGpazoBaHust MIIOCKOCTH.

JBmwxenus. [Togobue. CummeTpwusi.
ITnomans. Berauciaenne rroniaaei.

ITnomanu monoOHBIX GUTYP.
JlexapTOoBBI KOOPAMHATHI HA

IJIOCKOCTH.
BexTopbl Ha IJIOCKOCTH

OnepupoBarb NOHATHAMM: IIPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, BEKTOP; HCHNOJb30BATh JTH IOHSATHUS
JUIsI ONPEACTaBJICHUs NAaHHBIX M pEUICHUs 3ajad, B
TOM YHCJI€ U3 JPYyIruX y4eOHbIX npeaMmeToB. Pemarsb
3aJa4d Ha IIOBTOPEHHWE OCHOBHBIX IIOHSITHM,
WJUTFOCTPALIMIO CBSA3E€H MEXIYy Pa3JINUYHBIMHU YAaCTSIMHU

Kypca. BeiOuparbs MeTo /ISl pelIeHus 3aa4u.
Pemiats 3aga4um U3 NMOBCEHEBHOM >KHU3HU

HNuTepakTBHBI
1 ypok Sknacc

https://www.yaklass

.ru/
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PABOYAA NPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKA». 7-9 KJIACCBI

LEJIN N3YYEHUA YYEBHOI'O KYPCA

B coBpemenHOM 1M(PPOBOM MHpPE BEPOSTHOCTHh U CTATUCTHKA MPHUOOPETAIOT BCE OOJIBIIYIO
3HAaYMMOCTh, KaK C TOYKH 3PEHUs MPAKTUYECKUX MPHIIOKEHUM, TaK U UX POJU B 0Opa3oOBaHUMU,
HEOOXOIMMOM KaXKJOMy dYeJIoBeKy. Bospacraer umcno mpodeccuii, npu OBJIAJEHUH KOTOPBIMHU
TpeOyercst Xopomrass ©Oa3oBasi IOATOTOBKAa B OOJIAaCTH BEPOSITHOCTH W CTAaTUCTHUKH, TaKas
IMOATOTOBKA BaKHA JUISL IIPOJOJDKCHUSI OOpa3oBaHHUsI W I YCHEITHOW MpodeCcCHOHAIILHOMN
Kapbephbl.

Kaxxaprii ueoBeK MOCTOSIHHO MPUHUMACT PELICHUS HA OCHOBE UMEIOIIUXCST Y HETO JTaHHBIX.
A 11 0OOCHOBAHHOT'O TIPUHSITUS PELICHUS B YCJIOBUSX HEJOCTaTKa WJIM U30bITKAa MH(OpMaIUU
HEOOXOJMMO B TOM 4YHCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U CTAaTUCTUYECKOE
MBIIIJICHUE.

HNMeHHO mTO3TOMYy OCTPO BCTajla HEOOXOAUMOCTh Cc(hOPMUPOBATH Yy OOyYarOIIUXCS
(pyHKIIMOHAJIBHYIO T'PaMOTHOCTh, BKJIIOUAIOUIYI0 B Cce€0si B KadecTBE HEOThEeMJIEMOM
COCTaBJISIFOIICH yMEHHE BOCIPUHUMATh W KPUTUYECKH aHAIW3UPOBATh HWHQOPMAIUIO,
MPEACTaBICHHYIO B Pa3IUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX pealbHBIX
OPOIIECCOB U 3aBUCUMOCTEMN, NPOU3BOJNUTH MMPOCTEHUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C
OCHOBHBIMH TIPUHIIAIIAMHU cOOpa, aHaJIM3a U TMPEACTABIICHUS JIaHHBIX U3 Pa3IUYHBIX cep KU3HU
obIecTBa U rocyaapcTrBa mpuodmaeT oOydarommxcs K OOIEeCTBEHHBIM HHTepecaMm. M3yueHue
OCHOB KOMOHWHATOPUKHN pa3BUBAET HaBbIKM OpraHU3alluM Iepedopa U 1nojicuéra yucia BapuaHTOB,
B TOM 4YHCJIe, B IPUKJIAJHBIX 3ajJadax. 3HAKOMCTBO C OCHOBaMH TeOopuH TpadoB co34a€T
MaTeMaTH4YeCKuil (QyHAAMEHT 151 (POpMHUpOBAHUS KOMIIETCHIIMH B 00JacTH WHMOPMATHKUA U
nu@poBbIx TexHoJiorui. IlomMuMO 3TOro, TmpPU U3YYEHHUM CTAaTUCTUKU UM BEPOSTHOCTHU
obOoramaroTcsi OPEJICTAaBICHUSI Yy4YalldXCsi O COBPEMEHHOW KapTHHE MHUpa M METoJax €ero
HUcciieIoBaHusl, GOPMUPYETCATTOHMMAHNUE POJIU CTATUCTUKU KaK MCTOYHHKA COLMAJIbHO 3HAYMMON
UH(pOpMaIINU U 3aKJIa/ILIBAIOTCSI OCHOBBI BEPOSITHOCTHOTI'O MBIIIIJICHUS.

B cooTrBercTtBUM C JaHHBIMH LEISIMH B CTPYKType IIporpaMMbl y4deOHOro Kypca
«BeposSTHOCTh U CTAaTUCTHUKA» OCHOBHOM IIKOJIBI BBIJIEJIEHBI CJI€ AYIOUIHUE  CcOAepKaTeIbHO-
METOUYECKHE muaun: «llpexncraBnenne AaHHBIX ¢ ONMcCATElIbHAsT CTATUCTHUKa»;
«BeposTHOCTb»; «D1eMeHTbl KOMOMHATOPUKN»; «BBenenue B Teoputro rpadoB».

Conepxxanue auHuu «lIpencraBienue mOaHHBIX W OIHKCATEIbHAsi CTAaTUCTHUKA» CIIYy>KUT
OCHOBOH Uit (popMUPOBaHUS HABBIKOB pabOThI ¢ MH(pOpMaLMEN: OT YTEHUS U HHTEpPIIpeTalnuu
nHpopManuu, TMPEACTaBICHHOW B Tabiuiax, Ha Jauarpammax © rpadukax g0 coOopa,
MMpEeACTaBJICHUS U aHajlu3a JaHHBIX C HUCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTEPUCTUK CPEIHUX
U pacceuBaHus. PabGoTas ¢ gaHHBIMH, OOydYarolmIUecss ydaTcs CUYUTBHIBATh U WHTEPHPETUPOBATH
JIaHHbIE, BBIABUTATh, apIyMEHTUPOBATh U KPUTUKOBATh NPOCTEHIIINE TUIIOTE3bI, PA3MBIIUISATh HAJI
(hakTOpamMu, BBI3BIBAIOIIMMH H3MEHUYMBOCTb, M OIIEHWBATh HX BJIHUSHUE Ha paccMaTpuBaeMble
BEJIMYUHBI U MPOILIECCHI.

HNuTyutnsHoe MpeacTaBjICeHUE o ciry4yalHoOMI U3MEHYUBOCTH, HCCcIIeJOBaHNE
3aKOHOMEPHOCTEN M TEHAEHIMHN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM Ul HU3y4YE€HUs] TEOPHUU
BeposATHOCTEH. bosblioe 3HaueHne 3/1eCh UMEIOT NpaKTHUEeCKHE 3aJ[aHMsl, B YACTHOCTH OIBITHIC
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEPOSITHOCTHM BBOJMUTCS Kak Mepa IMpaBIoNogoOusi ciydalHoro coObiTus. [lpu
H3y4YeHUH Kypca oOydaromuecss 3HaKOMSITCSI C MNPOCTEHIIMMH METOJAaMH  BBIYHCIICHUS
BEPOSITHOCTEH B CIIy4YaHBIX 3KCIEPUMEHTaX C PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU HCXOJAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, TTO3BOJISIFOIIIMMH CTaBUTH U pelIaTh OoJiee CIIOXKHBIE 3a1aunu. B kypc
BXOJAT HadaJIbHbIE MPEACTABJICHUS O CIIyUYalHBIX BEJIMYMHAX U UX YUCIJIOBBIX XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCSI 3HAKOMCTBO OOyYarOIIUXCsl C MHOXKECTBaAMH
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M OCHOBHBIMH OII€pallMsIMM HaJl MHO>KECTBAMH, PACCMATPUBAIOTCs IIPUMEPHI IIPUMEHEHUS IS
pelieHus 3ajad, a TakKXKe HMCIIOJb30BaHUS B JPYIrHX MaTeMaTHYECKHUX Kypcax M Yy4YeOHBIX
npeaMerax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 knaccax wu3y4daercsi Kypc «BeposiITHOCTP M CTaTHCTHUKa», B KOTOPBIH BXOJISIT
paznensl: «IIpencraBieHre NaHHBIX W OMHCATEIIbHAS CTATUCTHKA»; «BeposATHOCTBY; « DIeMEeHTHI
KOMOMHATOPUKN»; «BBenenune B Teoputo rpados.

Ha m3ydenue maHHOTO Kypca oTBOAUT 1 y4eOHBIH dac B HEACIIOB TEUCHHE KaXKIOTro roja
o0Oyuenwus, Bcero 102 yyeOHBIX Haca.

COJAEPXAHHME YVYEBEHOI'O KYPCA (I10 'OZJIAM OBYUEHNA)

7 KJjiacc

IlpencraBienue maHHBIX B BHJE TaOIHIl, JuarpamMm, rpadukoB. 3anojIHEHUE TaOJIHII,
4YTE€HHUE U NOCTPOEHUE AuarpaMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYToBbIX). UTeHue rpadukon
peanbHbIX TmporeccoB. M3Bieduenue uHpoOpmalvyd U3 AUarpaMM U TaOJIMIl, HUCIIOJIB30BaHUE U
HHTEPIIpETAIINS JTaHHBIX.

OnucarenbHasg CTAaTUCTHKA: Cpe/iHee apudMeTudecKkoe, MeJauaHa, pazmMax, HaubOojbliee U
HauMEHBIIIee 3HAUYCHUST Ha0opa YHCIIOBBIX JaHHBIX. [IpuMephl cirydaitHOW M3MESHYHUBOCTH.

Crny4yaliHbIA JKCHIEpUMEHT (OIBIT) M CcliydaiiHoe coOwiThe. BepositHocTh m uwacrorta. Ponb
MaJIOBEPOSITHBIX W NPAKTHUYECKH JIOCTOBEPHBIX COOBITHH B TIpHUpOJAC W B oOImecTBe. MoHeTa U
HTpaJibHasi KOCTHB TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmnua, pedbpo. Crenenr BepiunHbl. Uucno pédbep m cymMapHasi CTEIEHb BEPIIHH.
IlpencraBnenue o cBsizHOCTU Tpada. Ilermn m nuknael. [lytn B rpadax. Oo6xon rpada (Ditnepon
nyTh).IIpeacraBienue o6 opueHTUpoBaHHOM Tpade. Pemenue 3amadc momoinbsio rpadoB.

8 xmacc

IIpencraBnenne naHHBIX B BHJAE TalOmul, aguarpamM, rpadukoB. MHOXECTBO, 3JIEMEHT
MHOJKECTBA, IIOJAMHOECTBO. Onepauuu HaJl MHOXXECTBAMH: OOBEJIMHEHMUE, NepecedyeHHue,
nonosiHeHue. CBOMCTBa oOIl€pallMi HaJl MHOXXECTBAMM: IIEPEMECTUTEIIBHOE, COYETaTEIIbHOE,
pacnpenenuTesnbHoe, BKIOUYeHus. Mcnosip3oBaHue rpaduyeckoro mnpecTaBiI€HUs] MHOYKECTB
JUIs OIIMCAHMsI PEAJIbHBIX IIPOLECCOB U ABJICHUU, IPU PELICHUH 3aJa4.

N3smepenue paccenBaHUsi JaHHBIX. Jlucrnepcuss M CcTaHAApPTHOE OTKIIOHCHHUE YHCJIOBBIX
HaOopoB. /lnarpamma pacceuBaHHUsI.

OneMeHTapHble cOOBITHS cilydaiiHOro onbita. Ciy4daiiHble cOObITHS. BeposTHOCTH COOBITHIA.
OIbITEI ¢ PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITUAMU. CiydaiiHblii BEIOOp. CBsA3b MEXIY
MaJIOBEPOSATHBIMU U NIPAKTUYECKU JTOCTOBEPHBIMHU COOBITHUSIMU B IIPUPO/JIE, OOIIECTBE U HAYyKE.

JepeBo. CBolicTBa EpPEBLEB: €IMHCTBEHHOCTD IIYyTH, CYLIECTBOBAaHHUE BUCSAYEH BEPILIHHBI,
CBSI3b MEXJy YMCIOM BEpUIMH U 4uciaoMm p&dep. IlpaBuio ymHoxeHus. Peunienue 3amau c
nomouipo rpados. IIporuBomnosnoxnsie coObiTus. Juarpamma Oitnepa. OObeguHEHHE U
nepeceueHue coobiTuii. HecoBMecTHble coObITUs. DOpPMYJIIaciIOKEeHUsI BEPOSATHOCTEN. Y ClIOBHAas
BEepOATHOCTb. [IpaBuno  ymHoxkeHus. HeszaBucuMble COOBITHS. IIpencraBnenue
SJKCIEpUMEHTAa B BUJE AepeBa. PenieHue 3a1a4 Ha HAXOXXAECHUE BEPOSITHOCTEH C IMOMOIIBIO
JIEpeBa CIIy4alHOI'0 PKCHEPUMEHTA, AuarpaMmm ODuiepa.

9 kiacc

IlpencraBienue JaHHBIX B BHJIE TAOIUIL, JUarpamMMm, rpa@HUKOB, UHTEpHpETalusl JaHHBIX.
Yrenune U nocTpoeHUe TabiIull, JuarpamMmm, rpauKoB MO pealbHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. CoueraHuss U uyuciao codetaHuil. TpeyronpHuk Ilackans.
Pemrenne 3a1a4 ¢ HCIIOIb30BaHUEM KOMOWHATOPUKH.
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I'eomerpuueckasi BeposiTHOCTh. Ciry4yaliHbIi BBIOOpP TOYKH W3 (PUTyphI HA IIIOCKOCTH, U3
OTpEe3Ka U U3 AYyI'M OKPY>KHOCTH.

Hcneitanue. Ycenex u Heynada. Cepust HcObITaHUN 10 niepBoro ycmnexa. Cepusi uCHbITaHUM
Bepnymu. BeposTHocTH cOOBITHI B cepuu UcTibITaHWi bepHyiuim.

CiydaiiHasi BeJIMYMHA U paclpelesIeHUe BEeposATHOCTEW. MareMaThudecKoe OKHJIaHUE U
aucnepcusi. lIpuMepsl MareMaTu4ecKoro OKHUJAaHUs KaK TEOPETHUYECKOI'O CPEIHEro 3HAa4YCHUs
BE€JIMYMHBI. MareMaTu4ecKoe OKUJAHUE U JUCIEPCHUS CIIy4YallHOM BEJIMYHHBI «YHCJIO YCIEXOB B
cepyUr HUCHbITaHUN bepHym».

Ilonsatue o 3akoHe OoJbmIMX 4yucen. M3mepeHue BepoOsSITHOCTEN C IMOMOIIBIO YacToT. Posb
1 3HAYCHHUE 3aKOHA OOJIBIIINX YHCENI B IIPUPOJE U OOIIECTBE.

IJIAHUPYEMBIE TIPEJMETHBIE PE3YJBTATBI OCBOEHUSI TIPUMEPHOM PABOUYEM
IMPOI'PAMMBI KYPCA (I1I0 TOAAM OBYYEHMUS)

IIpenmeTHble pe3yibTaThl OCBOEHHUSI Kypca «BeposSTHOCTh U cTaTUCTHKa» B 7—9 kiaccax
XapaKTEepPU3YIOTCS CIEAYIOUMMH YMEHUSIMU:

7 xiacc

. Yurate wHpOpPMAIIHIO, TIPEJCTABICHHYIO B TaOiWIax, Ha JauarpaMmax; IPeaCcTaBIsITh
JIaHHBIE B BHUJE TAOJHI, CTPOUTH JUAarpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIC) ITIO
MaccuBaM 3HAYCHUU.

. OnwuceiBaTh W HWHTEPIPETHPOBATH pealbHbIE YHUCIOBBIC JaHHBIC, TIPEIACTABICHHBIC B
Tabiuilax, Ha Juarpammax, rpadukax.

. Hcnonp3oBaTk AJIsi ONMHCAHUS JIAHHBIX CTATUCTHYECKHE XapaKTEPUCTHKU: CpPEIHEE
apudmMeTnyeckoe, MeJuaHa, HauOoJbIIIee U HAUMEHbIIIEEe 3HAUYCHUSI, pa3Max.

. HNmMmeTr mpencraBieHHWE O CIydallHOW HW3MEHYMBOCTH Ha TMpUMeEpax IIeH, (PU3UIECKUX
BEJIUYMH, AaHTPOIIOMETPUYECKUX JIaHHBIX; MMETh MPEACTaBI€HHE O CTaTUCTHUYECKOM
YCTOMYHUBOCTH.

8 kmacc

. M3Binekate W mpeoOpa3oBbIBAaTh HMHGOPMAIIMIO, NOPEJACTABIICHHYIO B BHJIC TaOJIHII,
JuarpamMm, rpaduKoOB; MIPEACTABISITh JaHHBIC B BHUJAC TAOJIHUII, JUarpaMm, rpauKkoB.

. OrnceIBaTh JaHHBIC C ITOMOIINBIO CTATHUCTHYECKHX ITOKa3aTeJe: CPpeIHUX 3HAYCHUU U
Mep pacceuBaHUs (pa3Max, JUCIICPCHS U CTAaHIAPTHOE OTKJIOHCHHE).

. HaxoauTes 4YacTOThl YHCIOBBIX 3HAYEHHWHI M YacTOThI COOBITUH, B TOM YHCJIE IO
pe3yJibTatamM U3MEpeHUN U HaOIIOACHUN.

. Haxo1uTe BEpOSATHOCTH CIIy4ailHBIX COOBITHN B OIBITax, 3Hasi BEPOSITHOCTH AJIEMEHTaPHBIX
COOBITHI, B TOM YHCJI€ B OIBITAaX C PABHOBO3MOKHBIMH 3JIECMEHTAPHBIMH COOBITHSIMHU.

. Hcnionb3oBark TpaduyecKkue MOJICIIH: JIEPEBO CIYYaHHOrO SKCICPUMEHTA, JHarpaMMbl
Diinepa, yuciaoBas IpsiMasi.

° OnepupoBarh IIOHSITUSAMU: MHOXXECTBO, IIOJIMHOXXECTBO;, BBINIOJIHATH OIICpaIlldd HaJI

MHOY>KECTBaMH: OO0bEeIUHEHHUE, MepeceYeHne, NOMOJIHEHUE; MEPEYUCIISATh SJE€MEHThl MHOKECTB;
IIPUMEHSTh CBOMCTBA MHOYKECTB.

o Hcnonp3oBare rpaduueckoe IpeACTaBIEHHUE MHOXXECTB M CBSI3€M MEXAy HHUMHU IS
OMNHCAHMUS MNPOLIECCOB M SBJICHUH, B TOM 4YHCIE MNPU PEUIEHUM 3ajlad U3 JAPYTUX YUeOHBIX
IIPEAMETOB U KypPCOB.

9 kiacc

o H3Biekarp U nmpeoOpa3oBbIBaTh HH(POPMAIINIO, TPEACTABICHHYIO B Pa3JIMYHbIX UCTOYHUKAX
B BHJe Tabnul, auarpamMm, rpadukoB; IPEACTaBISITH JaHHbIE B BHUJE TaOIUIll, JUarpamm,
rpa¢uKOB.
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° Pematp 3agauyn OopraHu30BaHHBIM I1€peOOPOM BAPUAHTOB, a TAKXKE C MCIIOJIb30BaHUEM
KOMOMHATOPHBIX NPaBUJI U METOJIOB.

o Hcnonp30BaTh ONMUCATEIBbHBbIE XApPAKTEPUCTHUKU IJIsI MAaCCUBOB YHCJIOBBIX HAaHHBIX, B TOM
4HCJIE CPEHUE 3HAUYCHUS U MEPbl pAaCCEUBAHUS.

° Haxomute 4acTOThI 3HAYEHUNW M 9aCTOTHI COOBITHSI, B TOM YHCJIE MOJIB3YSICh pe3yJIbTaTaMH
OPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUH.

o HaxonuTte BEpOSITHOCTH ClydyalHBIX COOBITUM B U3YUE€HHBIX OMNbITaX, B TOM YHCJIE B ONbITaX
C PaBHOBO3MO>XXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU, B CEPUSIX UCHBITAHUI /10 IEPBOTO yCIEXa, B
cepusaxX ucnbITaHUU bepHysun.

o NmeTs npeacraBiieHUEe O CIIy4alHOW BEJIMYMHE U O PACIIPEACICHUN BEPOATHOCTEH.
o HNmMmeTh mpencraBieHUE O 3aKOHE OOJIBIIIMX YHCE]I KaK O MPOSIBICHUU 3aKOHOMEPHOCTHU B
CJIy4aillHOIl K3MEHUYMBOCTH 1 O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJAE U OOIIECTBE.
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TEMATHYECKOE IINIAHUPOBAHUE YUEBHOI'O KYPCA(IIO 'TOAAM OBYUYEHMUS)
7 xnacc (He meHee 34 q)

Ha3Banmue JJIeKTPOHHBbIE
paszgena OcHOBHOe coeps:kaHue XapakTepucTUKa JAeATeJbHOCTH 00y4aromMXCcs (uudposbie)
(TembI) o0pa3oBaTejibHbIE
(umcJio pecypcbl
4acoB)

IIpeacrasienue IIpencraBnenue JTAHHBIX B | OcBauBarb crocoobI npeacrasiieHust | VHTEpakTUBHBIN
JAHHBIX TabuIax. ITpakTHueckne | CTaTUCTUYECKUX JAaHHBIX W YHUCIOBBIX MAacCHUBOB C | ypok Skmiacc
(7 9) BBIYHCIICHU ST 1o TaOJMYHBIM | TIOMOIIBIO TAOJNHUII U AUArpaMM C HCHOOJb30BaHUEM | https://www.yaklass
JTAHHBIM. N3Bneuenue U | aKTyaJIbHBIX W BaXXHBIX HAHHBIX (Hemorpadudeckue | .ru/
HHTEpHIpETAITNS TaOJIUYHBIX | JIAHHBIE, MIPOU3BOJICTBO MIPOMBITIIJICHHOM u
nanHbIX. [IpakTuueckas pabora CEITbCKOXO3IUCTBEHHOW MPOAYKIIUH, OOIIECTBEHHBIC
«Tabnuien». U IPUPOJIHBIE SIBJICHUSA).
I'paduaeckoe HPEACTABIICHUC | H3yyaTh MeTOABI pabOTBl ¢ TaOJHMYHBIMU H
A@HHBIX B BHNIC  KPYTOBBIX, | rpaguuecKMMH  MpEICTaBICHUSAMH  JTaHHBIX C
CTOJIOMKOBBIX (cTonbuaThIX) | HomomIBIO UUQPPOBBIX  PECYypPCOB B XOHE€
auarpamMM. YTeHHE M MOCTPOCHUE | [pakTHYECKHX paGoT
AuarpamMm. IIpumepsnl
neMorpaduaecKkmux auarpamm.
IIpakTuueckas paGota
«JluarpamMmbD»
OnucarenbHast Yuciosbeie HaOopbl. CpenHee OcBauBaTh MNOHATHS: YHCIOBOM Habop, wMepa | MHTEpaKTUBHBIM
CTATHCTHKA apupMETHUIECKOE. LEHTpaJIbHOW TeHJAeHIIMH (Mepa IIeHTpa), B TOM | ypok Skiacc
(8 ) Menuana yuciioBoro Habopa. quclie cpeaHee apuMEeTHISCKOe, MEIHaHa. https://www.yaklass
Y CcTOMYNBOCTh MEJIMAHBI. OnuchIiBaTh CTATUCTHYECKHUE JTaHHBIE C IMOMOIIbIO | .ru/
IlpakTuueckas pabGora «Cpeanue | cpeaHero apudMeTH4ecKoro M Meauansl. Pemarts
3HAYCHUS. 3ajJ1a4u.
Hanbonkinnee 1 HauMeHbIIIEE HN3yyars cBOHCTBA CpPEIHUX, B TOM YHCIE C
3HAYE€HUS YHMCIOBOTO Habopa. nOMOIIbIO HUPPOBBIX pPeCypcCoOB, B xone
Pazmax OpPaKTUUYECKUX PaboT.
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OcBauBaTh NOHATHSI: HAWOOJBIICE W HAWMEHBIIICES
3HAQYEHUsI YMCJIOBOI'O MAacCHUBAa, pa3Max.

PemaTth 3a1aun Ha BEIOOp crioco0a ONMCaHUs JTaHHBIX
B COOTBETCTBHUHU C HpPIpOI[OfI JAHHBIX MW LOCIIsIMU
K CCJIE€IOBAHMS

Cayuaiinas
U3MEHYUBOCTH

(6 )

Cnyuaiinas U3MEHYHUBOCTH
(mpumepsl). HactoTra 3HaUeHUN B
MacCHBE JIaHHBIX. ['pynnupoBka.
I'ucrorpammsi.

IlpakTnueckas padora «CnydaiiHas
U3MEHYHUBOCTH»

OcBanBaTh NOHATHS: YAacTOTa 3HAUYEHUNW B MacCHUBE
JITaHHBIX, TPYIIIMPOBKAa JAHHBIX, TUCTOIpaMma.
CTtpouTh 1 aHAJIU3HPOBATH THCTOTPAMMBI, NOAOUPATH
NOAXOASIIUIN 1Iar TPYIIHUPOBKH.

OcBauBatb rpaduuecKUE MOPEJCTABICHUS Pa3HBIX
BHUJIOB CJIy4allHOM HW3MEHYMBOCTH, B TOM YHCIE C
IMOMOIIBIO IU(pPOBBIX pecypcos, B XoJie
MpPaKTUYECKON pabOThI

HNHTepakTUBHBIN
ypok Skiacc

https://www.yaklass

.ru/

BBenenue B
Teopuorpagos
4 u)

I'pad, BEpIINHA, pebpo.
IIpencraBnenue 3a71a4u C
MTOMOIIIBFO rpada. CreneHb
(BaJIGHTHOCTBH) BepHIMHBIL. Ywucio
pé€éep U cymMMmapHass CTENEHb
BepinH. llens m wmwkia. Ilyte B
rpade. IIpencraBnenue o

ces3HocTu Tpada. OO6xon rpada
(D#inepoB myTth). IlpencraBieHue
00 OpUEHTHPOBAHHBIX I'padax

OcBauBath NOHATHA: Tpad, BeplInHa rpada, pedbpo
rpada, creneHb (BaJE€HTHOCTb BEPIIHUHBI), LEMb U
LIAKII.

OcBauBaTh NMOHATHA: NTYTh B Tpade, DHWIECPOB MyTh,
obxon rpada, OpueHTUPOBAHHBIN Tpad.

Pemrars 3agauyM Ha T[OHUCK CYMMBbI CTEIICHEH
BepmuH Trpada, Ha MOUCK 00xojsa rpada, Ha TMOUCK
MyTeil B OpUEHTHUPOBAHHBIX T'padax.

OcBauBaTh cnoco0bl MMPEJCTABICHUS 3a/lay U3 Kypca
anreOGpbl, TeOMETPUHN, TEOPUU BEPOSITHOCTEH, JAPYTrUX
MPEMETOB C NOMOIIbIO TpadoB (KapThl,

CXEMBbI, DJIEeKTpUUECKHUE 1enH, (PYHKIHNOHAJIbHBIC
COOTBETCTBUSI) HA IpUMepax

NuTepakTBHBI
1 ypok Aknacc

https://www.yaklass

ru/
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BepositHOCTB M
4acToTa
CJIy4aiiHOT 0

coObITHSA
(4 9)

CiyyailHbIli ONBIT U CJIy4dailHOe
co6biTHe. BeposiTHOCTH M HacToTa
coObITusl. POoib MalmoOBEpOSITHBIX U
MIPAKTUYECKHU JIOCTOBEPHBIX
COOBITHM B MPUPOJIC U B OOIIIECTRBE.
Monera u wrpajnbHasgs KOCTb B
TEOPHUH BEPOATHOCTEN.
IlpakTtnueckass padora «Yacrora
BBIIIAJICHUS OPJIa»

OcBanBaTh NOHATHS. CIIydalHbIM ONBIT U CIIydaliHOE
coObITHE, MaJIOBEPOSTHOE u OpaKTUYECKHU
JIOCTOBEpHOE COOBITHE.

HN3y4yarb 3HAYUMOCTH MAaJIOBEPOSITHBIX COOBITHHA B
Opupoae M OOIIecTBE Ha BaXXHBIX IIpUMeEpax
(aBapuwu, HecYacCTHbIE cily4dau, 3amnmra
nepcoHalIbHOM MH(MOpMAaIINH, Tepeaada JTaHHbIX ).
HN3yuarhs poib KJIACCUYECKHX BEPOSITHOCTHBIX
Mojenel (MoHeTa, urpajbHas KOCThb) B TEOpPHUU
BEPOATHOCTEN.

Ha6uronaTh U U3y4yaTh 4acTOTy COOBITHI B MPOCTHIX
DKCHEepUMEHTaX, B TOM 4YHCJE C HOOMOIIbIO
UG POBBIX PECYPCOB, B XOJI€ MPAKTUIECKON pabOThI

HNHTepakTUBHBIN
ypok Skiacc

https://www.yaklass

.ru/

O000mEenne,

KOHTPOJIb
(G w

IIpencraBnenue JTAaHHBIX.
OrmmcarenpHas CTaTUCTHKA.
BeposiTHOCTB ClTy4altHOTO COOBITUS

HOBTOpHTb HU3Yy4YCHHOC W BbICTpauBaTb CHCTCMY
3HaHUU.

Pemats 3amauM Ha TIPEJICTAaBICHHE W ONHCAHHUE
JAaHHBIX C IMOMOIIBIO HM3YYCHHBIX XapaKTCPHCTHK.
OO0cyxnarThb npuMepbI CJIy4alHbIX COOBITHIA,
MAaJIOBEPOSAATHBIX M  IPAKTHUYECKH JTOCTOBEPHBIX
CIIyYaWHBIX COOBITHI, UX POJH B IIPUPOJIC U KUZHHU
4eJIOBEKa

HNHTepakTUBHBIN
ypok Skmacc

https://www.yaklass

.ru/
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8 kuacc (He menee 34 u)

Ha3zBanmue JJIeKTPOHHbIE
paszaena OcHoBHoOe coaepkaHue XapakTepucTUKa JAeATeJbHOCTH 00y4aroMXCcs (uudgposbIie)
(TeMBbI) (YU CJI0 o0pa3oBaTejibHbIE
4acoB) ecypchbl
IloBTOpPEHUE IlpencraBinenue nanHbIX. | IloBTOpPSATH H3yuyeHHOE UM BbICTPaMBaTh cucreMy | MHTepakTUBHBII
K4ypca7 KJjacca OnwucarenbHas CTAaTUCTHUKA. | 3HAHWUU. ypok Skiacc
(4 9) Cnyuaiinas U3MEHYMBOCTh. | Pemiarh 3agayMm Ha MPEJACTABICHHE W ONHMCAHUC | hitps://www.vaklass

Cpennue 4yucioBOroHadopa.

JaHHBIX C IMOMOIIBIO HM3YYCHHBIX XapaKTCPHUCTHK.

.ru/

Cny4aiiHbie coOnIThs. | Pemiarh 3aja4yM Ha NpeACTaBIIEHUE IPYNIHUPOBAHHBIX
BepositHocT u 4acTOThI. | JITAaHHBIX U ONIMCAHUE CIIy4YallHOW M3MEHUYUBOCTH.
Knaccuueckne wMozenu Teopuu | Pemarb 3aga4vm Ha onpeneneHHe 4acTOThI CIydalHbBIX
BEPOSITHOCTEH: MOHETa U | cCOOBITHM, OOCYXJAEHWEe NPUMEPOB  CIIydaWHBIX
UrpajbHasi KOCTb COOBITUM, MaJIOBEPOSITHBIX U  IIPAKTHUYECKU
JOCTOBEPHBIX CIIyYalHBIX COOBITUM, HUX PpOJU B
OPpUPOAE U KU3HHU YEJIOBEKA
OnucaresibHas OTKJIOHEHUSI. Juctiepcusi | OcBauBaTh NOHATHA: JUCHEPCHUS UM CTaHAapTHoe | VHTEepakTUBHBIN
CTATHCTHKA. quciioBoro Habopa. CraHmapTHOe | OTKJIOHEHHE, UCHOJIB30BaTh 3TH XAapPaKTEPUCTHUKH | Ypok Sknacc
PaccenBanmne OTKJIOHCHHE 4YHCJIOBOro Habopa. | IJIs OIMCAaHUsA pacCEUuBaHUA JaHHBIX. https://www. vaklass
JAHHBIX JnarpaMmmel paccenBaHUs BoiaBurath rumnore3bl 00 OTCYTCTBHUM WIM HAJIUUUU | ryf
(4 9) CBS3U MO AUarpaMMaM pacCEuBaHUS. o
CrpouTrsh auarpamMmbl pacCe€MBAaHUS 110 UMEIOIIUMCS
JJAaHHBIM, B TOM 4YHCJI€ C IIOMOIIBIO KOMIBIOTEPA
MHo:xecTBa MHoxkecTBo, HOAMHOXKECTBO. | OcBaMBaATh NOHATHA: MHOXECTBO, DJIEMEHT HNHTepakTUBHBIN
(4 9) Onepanuu  HaJl MHOXXECTBAaMH: | MHOXECTBA, IOAMHOKECTBO. ypok Akiacc
oO0benuHeHue, nepeceueHrue, | BBINOJIHATL onmepamuu HaJ MHOXXECTBAMU: https://Aww.vaklass.r
JIOTIOJIHEHHUE. o0beIMHEeHNE, TepeceueHne, JONMOJTHECHUE. u/
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CaoiicTBa oriepanuit HaJ
MHO>KECTBAMH: MEPEMECTUTEIILHOE,
CcOoYeTaTeIbHOE,
pacrpenenuTeIbHOS, BKITFOUCHUS.

Hcnoab3oBaTh CBOKCTBA: IIEPEMECTUTEIILHOE,
COYETATEJIbHOE, PaCOpPEACIUTEIBHOE, BKIOUYEHUS.
Hcnoab3oBaTh rpaduaeckoe npeIcTaBICHUE
MHOXCCTB HpI/I OITMCaHUuM peaJ'II)HI)IX HpOI_IeCCOB 151

I'pacdpmaeckoe MpeJCTaBJICHUE | SBJICHUM, NPU PELICHUH 3a/a4 U3 JAPYruX y4eOHBIX

MHO>KECTB MPEIMETOB U KypCOB
BepositHocTh DJyeMeHTapHbIe coOpIThsA. | OcBaMBaThL MOHATHS. JJIEMEHTapHOE  CcOObITHE, | MHTEepaKTUBHBIN
CJIy4aiiHOT 0 Cnyuaiinbie COOBITHS. | CIIy4dailHOE coObITHE Kak COBOKYITHOCTB | YypOK fKkiacc
coOBITHA bnaronpusitctByroiiue OJIarONpPUSTCTBYIOIIMX — DJIEMEHTAapHBIX  COOBITHH, | hitps://mww.vaklass
(6 ) 3JIEMEHTapHbIC COOBITHSI. | PAaBHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHSI. ru/

BeposiTHOCTH coObITHii. OnbITHl ¢ | PemiaTh 3aga4d  Ha BBIYUCICHUE BEPOSTHOCTEH |

PaBHOBO3MOXXHBIMU COOBITUH IO BEPOSITHOCTSIM DJIEMEHTApPHBIX COOBITUH

3JIEMEHTAapHBIMU COOBITHUSIMH. | CIYYallHOTO OIIBITA.

Cny4daiiHbIl BBIOOD.

IIpakTnueckass pabora «ONBITHI C
PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMI

Pemnars 3agauyM Ha BBIYMCICHUE BEPOSITHOCTEH
COOBITHI B onbITax C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITHUSIMH, B TOM YHCJIE C

MOMOIIBIO KOMITBIOTEPA.
IIpoBoAUTH M M3Y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMH COOBITHUSIMH (C HCIOJIL30BAaHUEM
MOHET, UrpaJIbHBIX KOCTEH, JAPYyrux MoJAeieii) B
X0Jie MPaKTU4YEeCKON pabOoThI

BBeneHnue B Teopuio

e

Jepeso. CBolicTBa aepena:
€IUHCTBEHHOCTbH MMy TH,
CylLIECTBOBaHHUE BUCSTYCH
BEpPIINHBI, CBSI3b MEXIY YHCIOM

BEpIIMH U 4HuciioM p&dep. [IpaBuiio
YMHOXEHHUS

OcBauBaTh NOHSITUA: JICPEBO Kak Tpad Oe3 1HKIIa,
BUCsYasi BepIIuHa (JIUCT), BETBb JepeBa, IMyTh B
JIepeBe, TuaMeTp Jepena.

H3yuaTh cBOMCTBaA JepeBa: CYIIECTBOBAaHHE BUCSYCH
BEPIINHBI, CAUHCTBEHHOCTH ITyTH MEXIYy JBYMs
BEpUIMHAMH, CBSI3b MEXKJIY YHCIOM BEpHIMH H
quciioMm péodep.

Pemarh 3aa4m Ha MMOUCK W IIEPEUYHCIICHUE MyTeil B
JIepeBe, OIpeACIICHUE 4YHCJia BEpIIMH Win pedep B
JiepeBe, 00XoJ OWHApPHOTrO JepeBa, B TOM YHCIIE C
IIPUMCHCHHUEM TIPaBUJIa YMHOXKCHUS

NuaTepakTUBHBIN
ypok Skiacc

https://www.yaklass

ru/
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Cayuaiinbie IIpoTuBONmOIOXHOE coOriTHe. | OcBauBaTh MOHSITUS: B3aUMHO IPOTUBOMNOJIOXKHBIE | MHTEpaKTUBHBIN
coOBITHA Juarpamma Ditnepa. O0beauHEHUE | COOBITHS, ONEpaluu HaJl COOBITHUSIMU, OObEeAUHEHHE | YpOK SIkiacc
(8 v) " nepeceyeHue cOOBITHI. | U IIEpecedeHue COOBITHM, nauarpamma ODiiepa | https://www.yaklass
Hecosmecthbie coObiTusi. @opmyna | (Disiepa—BeHHa), COBMECTHbIE M HECOBMECTHBIC | .ru/
CIIOKEHHUsI BeposiTHOCTel. [IpaBmiio | coObITHA.
YMHOKCHHUS BeposiTHOcTeil. | M3y4aTh TeopeMbl O BEPOATHOCTH OOBEITMHEHUS JIBYX
YcnoBHas BEPOSITHOCTh. | COOBITHII ((OPMYIIBI CIIOXKEHHSI BEPOSTHOCTEH).
HezaBucumbie coObITus. | Pemarb 3aga4yu, B TOM YUCJI€ TEKCTOBBIC 3aJ/1a4d HA
IIpencraBnenue CIIy4allHOTO | ONpEJeJIEeHHWE  BEPOSATHOCTEM  OObEAUHEHUS U
OKCIIEPUMEHTA B BUJIE JE€pEBa nepecedeHusi COOBITUI C TIOMOIIBIO YHUCIOBOM
npsiMmoi, auarpamMm Oiiepa, (GOpMYyJbl CIIOXKEHUS
BEPOATHOCTEN.
OcBauBaTh MOHATHUSA: ITPaBUIIO YMHOXCHUS
BEPOSITHOCTEM, yCJIOBHas BEPOSITHOCTD,
HE3aBHUCHUMBIE COOBITHS AEPEBO CIIYYAaWHOTO OIIBITA.
H3yuars cBoiicTBa (OmpenesieHus) HE3aBUCUMBIX
COOBITHI.
Pemiats 3agaum Ha omnpeAesieHUE U HCIIOJIb30BaHHUE
HE3aBUCHUMBIX COOBITUH.
Pemrars 3agayMm Ha TOMCK BEPOSATHOCTEHW, B TOM
4ucJie YCJIOBHBIX, C MCIOJIb30BaHHEM JepeBa
CIIy4alHOTO OIIbITa
O0o0menne, IIpencraBnenue nanubpix. | HHOBTOPSITH M3yYE€HHOC U BBICTPAMBATH CHCTEMY HNHTepaKkTUBHBIN
KOHTPOJIb OnucarenbHas CTATHCTHKA. | - oHdH. ypok Sknacc
(4 u) Ipadbl. BeposTHOCTh CITydaiiHOro Pemiarp 3agaum Ha OpeEJICTABICHUE U OIMCAaHHUE s Ao, vaklass.r
COOLITISL. Siementny | AGHHPIX € TIOMOIIBIO H3YYCHHBIX XapaKTEPHCTHK. " - : :
Pemars 3agauu ¢ npuMeHeHueM rpados. =
KOMOWHATOPUKHU P
eliaTh 3a/Ja4Yd  HAa HAXOXJEHHUE BEPOSITHOCTHU
CIly4aifHOTO COOBITHS o BEPOSITHOCTSIM

QJICMCHTApPHBbIX CO6I>ITPII>1, B TOM 4YHCJIC B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHbBIMHA COOBITHUSIMU.
Pemrats 3amadym Ha HaXOXXICHUE BCPOHTHOCTeﬁ
O6’L€I(I/IHGHI/I$I 1 IMEPCCCUCHU CO6I>ITPII>1, B TOM YHCJIC
HEC3aBHUCHUMBIX, C HCIIOJIB30BaHUCM Fpaq)I/I'-ICCKI/IX
HpeI[CTaBJ'IeHI/Iﬁ n aepeBa CJ'Iy‘-I&fIHOFO OIlbITAa.
Pemrars 3amaum Ha IEePpCHUCIICHUC KOM6HH8.I.IPII>1
(qncna IICPCCTAHOBOK, quciia CO‘-IGTE[HHFI), Ha
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HaXO0XICHUE BEPOSITHOCTEUN coOBITUH c
MIPUMEHCHUEM KOMOWHATOPUKH, B TOM YHCIE C
HUCIIOJIb30BaHUEM TpeyroabHUuKa [lackans

9 xnacc (ue menee 34 u)

Ha3Banue JJIeKTPOHHbIE
paszaena OcHoBHOE coaep:kaHue XapakTepucTuKa JesiTeJIbHOCTH 00y4Yarommxcst (uudgposbie)
(TembI) o0pa3oBaTejibHbIE
(4uciio pecypesI
4acoB)

IloBTOpPEHUE IIpencraBnenue naaneix. | HHOBTOPSITE M3yYeHHOE M BBICTPAMBATL CHCTEMY HNHTepakTUBHBIN
Kypca8 kJacca OrmnucarenbHas craTucTHKa. | o dHHH. ypok Skiacc
(1 u) Oneparn Han COBEITISIML Pemiarp 3amaum Ha OpeJICTaBICHUE U OIMCaHUE s,

TaHHBIX. ps://www.yaklass.r

HezaBucuMOCTH COOBITHI . u/
PeIIlaTb 3aJaYMM Ha HaXO0XJICHHC BCpOfITHOCTeI/I =

OOBEe/IMHEHUS U TEPECECUYCHUsI COOBITUM, B TOM YHCJIE
HE3aBUCHUMBIX, C HCIIOJB30BaHUEM TIpaUUECcKuX
OPEACTABJICHUN M A€peBa CIy4ailHOTO OIIbITa.
Pemate 3amauyM Ha TMEpEUYHUCICHUE KOMOWHAITHMN
(uucna miepecTaHOBOK, 4YHCJIA COYeTaHWi), Ha
HaXOKJIECHUE BEPOSATHOCTEN COOBITHUHI C
NpUMEHEHUEM KOMOWHATOPHUKH, B TOM UYHCIE C
Hncrnojb3oBaHueM TpeyroiabHuka [lackans

DJIeMEeHTBbI KomOunaropnoe npaBwio | OcBamBarb MNOHATHS. KOMOMHATOpHOEe mnpaBwio | MHTepaKTUBHBI

KOMOMHATOPUKHM | YMHOXXCHMUSI. IlepecTaHOBKH. | YMHOXEHUsI, YIOpsAOYEHHas  Iapa, Tpouka | ¥ ypok Akiacc

4 1) @axTopuan. CodeTaHMss M 4YMCIO | OOBEKTOB, INEPECTaHOBKA, (akTopHall YUCIA, | hitps://www.yaklass
coyeranuii. Tpeyronpnuk Ilackans. | coyeTtaHue, YHUCIO COYETAHUM, TPEYTrOJBHUK | ryf
IIpakTnueckast pa6ora | Ilackans.

«Bplunciienue  BeposiTHocTeil ¢ | PemaTh 3agaum Ha mIepedncICHHE YHOPSIOYEHHBIX
UCIOIB30BaHUEM KOMOWHATOPHBIX | Map, TPOEK, IIEPEYUCIEHHE IEePECTaHOBOK U
(yHKIUH 2IEKTPOHHBIX TaOIUID) COYETaHUN DJIEMEHTOB Pa3JIMYHBIX MHOYECTB.
PemaTe 3agaym Ha IPUMEHEHUE YMCIIa COYSTAaHUN B
anreOpe  (Cokpaml€HHOE  yMHOXXEHHE, OWHOM
HproToHA).
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Pemiatb, nmpuMeHsis KOMOWHATOPUKY, 3aJadyd Ha

BBIYMCJIICHUE BEPOSITHOCTEHW, B TOM UYHCIIE C
NOMOIIBIO  DJEKTPOHHBIX  TaOJIUIT B  XOHAE€
NPAKTHICCKOU pabOTHI
I'eomeTpuyeckas I'eomerprnueckas BEpOSITHOCTh. | OcBaMBaTh NOHATHE I'€OMETPUYECKONW BEPOATHOCTH. | MHTEpakTUBHBIN
BEPOATHOCTD CnyuaiiHpIéi BBIOOp Touku w3 | Pemiarh 3ajayM Ha HaxOXXICHHUE BEPOATHOCTEH B | ypok fknacc
(4 ) (uryphI Ha TLIOCKOCTH, U3 OTPE3Ka, | ONbITax, MPEJACTAaBUMBIX KakK BbIOOp TOYEK U3 | https://www.yaklass
U3 IyTU OKPYKHOCTHU MHOTOYTOJIbHUKA, Kpyra, OTpe3ka WIh Jayru | .ru/
OKPY>KHOCTH, YMCJIOBOTO TTPOMEXYTKA
HcnbiTanus HcneiTanme. Ycnex u Heynada. | OcBauBaThb MOHATHUS. HCHObITaHWE, »3JeMeHTapHoe | MHTepakTHUBHBIN
bepuy/uiu Cepusi WUCHOBITAaHWUK JO TNEPBOTrO | COOBITHE B HCHBITAaHUU (YCIIEX U HeyJlada), cepusl | ypok Skiacc
(6 u) ycriexa. Hcnweitanuss  bepHyiu. | UCIIBITAaHWUU, HaCTyIUIEHUE NEepBOTO ycnexa | https://www.yaklass
BepositHocTi  coObITHIE B cepud | (Heyaadm), cepusi ucnblTaHUN bepHynm. .ru/
HUCIIBITAHUU Bepuyumu. | Pemnare 3ajauM  Ha HAXOXKIEHHME BEPOSATHOCTEU
IlpakTnueckast pabora COOBITUH B CEPUM MUCIIBITAHUM JI0 NIEPBOro ycriexa, B
«Hcnprranus bepuynn» TOM 4YHCJI€ C MpUMEHEHUEeM (OpPMyJIbI CyMMBbI
T€OMETPUUYECKON MPOTPECCUMU.
Pemrars 3agaym Ha HaXOXJCHHUE BEPOSITHOCTEH
AJIEMEHTApPHBIX COOBITUH B CEpPUU HCHOBITAHUU
bepnynnu, HaA HaxXO0XKJ/ICHUE BEPOSITHOCTH
OIIPENEJIEHHOIO YHMCJIa YCIEXOB B CEPUM HUCIIBITAHUMI
bepnynnu. U3yyath B X01€e NpPaKTH4YECKON padoThl,
B TOM YHCJIE€ C MOOMOIIbI0 LHUPPOBBIX PECYypPCOB,
CBOMCTBAa BEPOSITHOCTU B CEpUM  MUCHOBITAHUU
bepnynnu
CayuaiiHas CnyualiHas BEJIMYMHA u | OcBOUTH NOHATHA: CllyUyailHasl BEJIMUMHA, 3HadyeHue | MHTepakTUBHBI
BeJMYMHA pacnpeneneHue BEPOSITHOCTCH. | CilyyalHOU BEJIMYUHBI, pacnpenenenue | ¥ ypok Akiacc
(6 1) MaremaTudeckoe OXKHJAaHUE ¢ | BEPOSITHOCTEH. https://www.yaklass
IUCHepcust ciaydaiiHoW BenuuuHbl. | M3y4ars M 00CYyKAaTh NPUMEPbl JUCKPETHBIX H | .ru/
IMTpumepsnr MAaTEMATUUYECKOrO | HETPEPBIBHBIX CIy4YaWHBIX BeIUYUMH (POCT, BeEC

OXKMJAaHMUsA KaK

qCJ10-
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TEOPETUUECKOTO CpeaHero
3HAUYCHU S BEJINYUHBI.

ITousitTue 0 3akoHe  OOJBIIUX
qucesl. I3mMepenue BeposITHOCTEMN €
noMoulb0 4acTtoT. IIpumenenue
3aKOHAOOJIBIINX YHUCEN

BEKa, YUCJIEHHOCTh HACEJIIE€HUs, AJPYyIrue U3MEHUYNBbIE
BEJINYUHBI, paccMaTpuBaBLINECS B Kypce
CTaTUCTUKHM), MOJEIbHBIX CJIy4YalHbIX BEJIMYHH,
CBSI3aHHBIX CO CIIy4allHbIMH oOIlbITaMu (OpocaHue
MOHETBI, UTPAJTBHOU KOCTH, CO CIIy4YalHBIM BBIOOPOM
U T. II.).

OcBanBaTh NOHATHUS: MATEMAaTHYECKOE OXKHJIAaHUE
CIIy4alHON BEJIIMYMHBI KaK TEOPETUYECKOE CpeaHee
3HAQUEHHUE, JUCHEPCUsl CIIydauHOW BEJIWYHWHBI Kak
aHaJIOT JUCIIEPCUU YUCIOBOIrOo Habopa.

Pemiats 3agaum Ha BBIYHCIEHHUE MAaTEMaTHUYECKOTO
OXHUJAHWUSA W JUCIIEPCUM JOUCKPETHOW Cly4dalHOU
BEJIMYMHBI T10 3aJaHHOMY pacIpeleseHHnI0o, B TOM
4qucjie 3ajJad, CBSA3aHHBIX CO CTpaxOBaHUEM U
JIOTEpPESIMU.

3HAKOMUTBCH C MaTeMaTHYeCKHM OXXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX pPacCIpeICICHUuil, B TOM
YUCJI€ pacOpeaesICHUs CIIy4YalHOU BEIMYHUHBI
«YHCJIO YCIIEXOB)» B CEpPHUHM MCIIbITaHUMN bepHysuiu.
HN3ydyarp dYacTOTy COOBITHSI B HOBTOPSIIOMIUXCS
CIIy4aMlHBIX OIbITaX KAaK CIy4YaulHYIO BEJIUYHHY.
3HAKOMHUTBCH C 3aKOHOM Ooyibmux 4ducen (B ¢opme
bepnyninu): npu OGOJBIIOM YHCIIE OIBITOB YacTOTa
COOBITHSI OJIU3Ka K €r0 BEPOSITHOCTH.

Pemnatrs 3amaum Ha U3MEPEHUE BEPOSITHOCTEU C
MOMOIIBIO YacCTOT.

OO0cyxaaTb poJjib 3aKoHA OOJNBIIMX 4YHCENl B
000OCHOBAaHMM  YaCTOTHOIO MeToJa H3MEpPCHHS
BEPOSITHOCTEH.

OO6cy:kaaTh 3aKOH OOJIBIINX YHUCEN KaK IMPOsIBJICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B W3MEHUHMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YUCEI B TIPUPOJIE U
B J)KU3HHU YeEIIOBEKA

HNuTepakTuBHBI
" ypok Sxknacc

https://www.yaklass
.ru/
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O0600meHne,
KOHTPOJIb
(10 g)

IIpencraBnenue JTAHHBIX.
OnucarenpHas CTAaTHUCTHUKA.
BepositHocTh CJIIy4alHOT O
COOBITHSI. DJIEeMEHTBI
KOMOWHaTOPHUKHU. CnydaiiHble

BCIIMYMWHBI U paClipCACICHUA

HOBTOPHTL HU3Yy4YCHHOC N BBICTPpauBaATb CUCTEMY
3HaAHWH.

Pemrars 3agayMm Ha OpPEACTABICHHUE W OIIMCAaHUE
JaHHBIX.

Pemnars 3amaum Ha HaxXOXJIEHUE BEPOSITHOCTEH
COOBITHU, B TOM 1295 (03} (&) B OITbITax c
PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEM 00BEeIMHEHU S " nepeceyeHust
COOBITHM, BBIYUCISITH BEPOSITHOCTU B ONBITaX C
CEepHUsIMHU CIIyHYalHBbIX UCHBbITAHUM

HNHTepakTUBHBIN
ypok Skiacc

https://www.yaklass.r
u/
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