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I[TOACHUTEJIBHA A 3AITNCKA

Pabouass mporpamma 1o MaremMaTHKe s OOyYaronIUMXcsl C 3aJepKKON
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHuUs
MOJrOTOBJIEHa Ha OcHOBe denepaibHOr0 TOCyAapCTBEHHOTO 00pa30BaTENbHOIO
CTaHAapTa OCHOBHOro obuiero oopazoBanus (IIpuka3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IOCTHIIMHK Poccuiickoi
®eneparmu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), [TpumepHoit
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTEeIbHOW MPOTpaMMbl OCHOBHOTO OOIIETrO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIEPKKON TMCHUXUYECKOTO pa3BUTHs (000pEHHOI
pemeaneM @YMO no obmemy obpazoBanuio (mpotokon ot 18 mapra 2022 1. Ne
1/22)) (manee — ITAOOIT OOO 3I1P), ITpumepHOl pabouei mporpaMMbl OCHOBHOTO
obmiero oOpa3oBanus 1o mpenMery «Marematuka», [IpumepHolt mporpamMMbl
BOCITUTaHUsA, C YYETOM paCIpEACNICHHbIX M0 KJaccaM IpPOBEpPAEMbIX TPeOOBaHUHU K
pe3ynbTaTaM OCBOEHUs AJanTHUPOBAHHOM OCHOBHOM 00Opa3oBaTEIbHOM MPOrpamMMbI
OCHOBHOTO 00I11Ier0 00pa30oBaHUsl OOyYAIOUMIUXCA C 3aJCPKKOH TMCUXHUYECKOTO
paszBuTHs. B paboueil mporpaMMe ydTeHbI Hlied U nojoxkeHus KoHuenuuu pa3Butus
MareMaTtuyeckoro oopasosanus B Poccuiickori®deneparum.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTthka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KyJIbTYpbl M JIOTMYECKOIO MBIILUIEHUS, (OPMHPOBAHUIO YMEHHS IMOJIb30BATHCA
aNropuTMamMM, a TakKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VYueOHwlii mnpeaMer pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHUe, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
YMEHHMSI  BOCIPUHMMAaTh U KPUTHYECKH  aHAJIM3UPOBaTh  MHGOpPMAIIUIO,
MIPEICTABJICHHYIO B PA3JIMYHBIX (popmax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, PAllMOHAIbHYI0O U WH(OPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboiiee
MOIXO/ISIIINE SI3BIKOBBIE, CUMBOJMYECKHE, TpapUUecKue CpeAcTBa JUIsl BBHIPAKECHUS
CYXKJICHUH U HATJISIIHOTO UX MPECTABICHHUS.

HeobxoaumMbpiM KOMIOHEHTOM OOIIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABISIETCST  O0Iee 3HAKOMCTBO C METOJAAMM  TMO3HAHUS JACHCTBUTEIBHOCTH,
MIPEACTABIICHHUE O NMPEAMETE U METOIAX MATEMATUKH, UX OTIMYUI OT METOJIOB IPYTHUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEMaTUKU
JUISL pelIeHUs] Hay4yHbIX W TPUKIaJHbIX 3adad. Takum 00pa3oM, MaTeMaTUyecKoe
oOpa3zoBaHKUe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJ0BEKa, MOHUMAHUIO KpPAacoThl U M3AIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaTuka» c
y4eTOM 0COOBIX 00pa3zoBaTeIbHbIX MOTpeOHOCTEN oOy4uatomuxcsa ¢ 3[1P. Opnanenue
yueOHBIM MpenMeToM «MaTemaTtnkay MpeCTaBisieT ONPEeICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3IIP Hambosee BBIpaX€HBI OTCTABaHUS B
Pa3BUTHHM CIOBECHO-JIOTUYECKHX (OPM MBIIUICHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KAaTErOPUH UM TPYIHOAOCTYIHBL. B TOXe Bpems IMpHu ClEHUATBbHOM
oOydueHHH OOyd4arluecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX NEHCTBUMA. Y 00ydarouiuxcsl 3aTpyIHEHBI
CUYETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIYHUCICHUSX OHU
MOTYT MPONYCKaTh OJIMH U3 MPOMEXKYTOUHbIX maroB. [Ipu pabGoTe ¢ YHMCIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YIEPKUBATHh IPAaBUJIbHBIM
nopsiiok aevctBuid. [1pu ympoienuu, mpeodpa3zoBanuu BeipakeHuit yuyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTHUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydyeHHE TeMbl «DYHKIUW»: MpH
onpeneneHU (QYHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMPU OINUCAHUU TIpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, aNreOpanyeckuii, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacTbio onpeaeneHuss GyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU O(QOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOT0. O0yyarommecs ¢
3I1P 3aTpynHstOTCS clefaTh YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCA
MaHUNYJIALUSMH C YACIAMH.

[Ipy w3yuyeHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ [P
CTAIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEIOBATEIbHBIE pacCyskIeHus. HenpouHble 3HaHNUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAaM B PEIIEHUWU IeOMETpHuUecKux 3aaad. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO NPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkam B
pelmieHrud  33Jad  OPHUBOJAT  HEAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHbIE
npeacTaBieHus. VM cii0XHO BBIITOJIHUTh YEPTEXK K YCIOBHIO, B TMCHbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aIIOMUHAHUS U BOCITPOU3BEACHUS Y4e€OHOr0 MaTepHalia CHUKEHBI 10
MpUYMHE CJIa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0ObeMa MaMSATH.
O6yuaronmumest ¢ 3IIP TpeOyeTcst Oosbllie BpeMEHM Ha 3aKpeIyieHue Marepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIIPOU3BEICHHH.

Jj1g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro peameTa «MarteMaTuka
HeoOxoanMa afanTarus o0beMa M XapakTepa yueOHOTO Marepuaia K
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MO03HABATENbHBIM BO3MOXKHOCTSAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbIN Marepuan
NPENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  afanTalMd  TPYOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTEepUAl PEKOMEHIYETCA H3y4daTb B IPOLECCE IPAKTUYECKOM AESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW MW YMCTBEHHOU
ACSTEIbHOCTH Y4YalllUXcid Ha YypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT TMPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHYCCKUX 3HAHUHN M YMEHUH.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBIME Yerimu 00ydeHUsT MaTeMaTHKe B 5—9 Kitaccax sIBIISIOTCS:

* dopMHpOBaHUE TCHTPATHHBIX MATEMAaTHYCCKUX TMOHSATUH (YUCIIO, BEIWYWHA,
reoMeTpuIecKast durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTH MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nonBenenue ody4daroniuxcs ¢ 3[1P Ha 1ocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYypbl YEJIIOBEUECTBA;

" pa3BUTUE HMHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW OOydarommxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* dopmupoBaHrue (YHKIIMOHAIBLHON MaTeMaTUYECKOW TpaMOTHOCTH: yMEHUS
pacro3HaBaTh NPOSBICHUS  MAaTEMaTHYECKUX  MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH IPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar g perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» ¢opmupoBath y oOyuaromnuxcs ¢ 3[IP HaBeiku ydeOHO-TIO3HABaTEIbHOU
NESATEeIbHOCTH: IUIAHUPOBaHUE pPalOOThl, TOWCK pAIMOHANBHBIX MyTeHl ee
BBITIOJTHEHUS, OCYIIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh WHTEIUICKTYaJIbHOMY pa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (opMUpPOBaTh KJIIOUEBBIC KOMIICTCHIIMM Y4YaIlMXCS B paMKax MpeaIMeTHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs o0yJatomuxcs ¢ 3I1P;



" OCYUIECTBIJISITh KOPPEKIMIO MO3HABATEIBHBIX IMpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJIi OCBOEHUS MPOTPaAaMMHOTO MaTepuaia Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpUBaTh BO3MOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX JEPUIIUTOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" copMHUpPOBATH YCTOWYUBBIM HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISABJIATH U PA3BUBATh MAaTEMAaTUYECKHE U TBOPUYECKHE CIIOCOOHOCTH.
OCHOBHBIE JIMHHM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hwucna u

BBIUHUCICHUS», «Anredpa» («AnreOpandeckue BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkiumn», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay», «MI3MepeHne reOMEeTpUUECKUX BETUUHUHY), «BEpOATHOCTD U CTATUCTUKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MAapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKkTe H
B3aumozeiictBun. Kpome »3Toro, ux oOBbEAMHSET JIOTMYECKas COCTABJIAIOIIAS,
TPAAUIIMOHHO MPUCYIIasi MAaTEMATUKE U IPOHU3BIBAIONIAs BCE MATEMATHUYECKHUE KYPCHI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHJApTe OCHOBHOTO OOIIEro 00pa3oBaHUS TPEOOBAHUE «YMETh
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacrio3HaBaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPHUBOAUTH IPUMEPHI H
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHUE JOTUUECKUX YMEHUI pacrpeensieTcsl 0 BCEM rojam
00yueHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMmbl, paciipeAeEHHBIM 10 ToJlaM 00yUYeHHS,
CTPYKTYPUPOBAHO TAaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUMUIHAIBHBIM
BompocaM  oOydJarommuecss  oOpamiajduch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU MOHSITUSMH W HABBIKAMHU OCYHIECTBIISLIOCH MOCJENIOBATENbHO U
NOCTyNaTeNbHO, C COOJIOACHUEM NPUHLHUIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHUNA OOYy4aroluXcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpejactaBiieHbl B [IpumepHoit
paboueil mporpaMme OCHOBHOT'O 00I1Iero 00pa3oBaHUs.

Oco0eHHoOCTH 0TOOpPA M aJaNTAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenne ydeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3JAaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaenseTcs: oT00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYMHOCTH TPU COXPAaHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUI0 U 00beMY OBbITh aJanTHPOBAHHBIM sl oOy4daromuxcs ¢ 3[1P
B COOTBETCTBUU C HMX OCOOBIMM oOOpa3zoBaTeabHbIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJicHUEe MaTepuanioM oOyvarommmuca ¢ 3IIP mocpeacTtBoM ero
JE€TaTBLHOTO OOBSICHEHHS C CUCTEeMAaTHYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B MPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBbl aKTyalu3aluu (BU3yasibHas oOIopa,
naMsITKa).

[IporpaMmma  mpemycMaTpuBacT  BHECEHHWE  HEKOTOPBIX  M3MEHCHUM:
YMEHBIIIEHHE 00BbeMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTICIBHBIX TEM WIIU
LEJBIX Pa3fesioB B MaTepHalIbl Isi 0030PHOT0, 03HAKOMHUTEIBLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«Pumckass nymepanus», «PaBubie durypey», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOMN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkeHne reoMeTpruuecKux (GUryp Ha HEJTMHOBAHHOUN Oymare c
UCIIOIb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OoKpyxkHOCTHY», «Ilnomane kpyra», «llapannensusie npsimbiey», «llepnenauKynsipHbie
npsiMmbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (M3ydaeTcsi B Kypce reOMETpHUH);
«beckoHeUHbIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTUuHOE NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJHMYECTBO YacOB Ha clieayrouue TeMbl: «Pemenue
JOTUYECKUN 3amau», «JlnmHa otpeskay, «lllkamb», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHHS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii U3 vacrel npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Oymare», «Jlenurenu u kpatHsie. [IpusHaku nenumoctny, «Hambonpmmii oOmmii
JeIUTEeIh U HauMEHbIee olliee KpaTHoe. [[eTuMocTh CyMMBI M TIPOU3BEACHUSY.
«IIpuBenenue npodu K HOBOMY 3HAMEHATENI0», «HaxokaAeHue 4acTH 11eJI0T0 U 1eJIOro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX ApoOei». «PemieHue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBieHUEe OYKBEHHBIX BBIPAKECHHI MO YCIOBUIO
3ajaun». BeicBOOOIMBIIIMECS YaChl MOKHO MCIIOJIL30BaTh HA MOBTOPEHUE (B HaYaJIe U
KOHIIE Y4eOHOTr0 rojia), Ha U3y4eHue HauboJiee TPYAHBIX U 3HAUUMBIX TeM: B V Kiiacce
— Ha pelieHre ypaBHEHUH, MPUBEICHHUE JPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kimacce — nelcTBus C
MOJIOKUTENIbHBIMU M OTPULIATENBHBIMU YUCIIAMU, PEIICHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YUCET, COJEPIKAIIUX IENIYI0 U JPOOHYIO YacTh, HA YMHOKEHHE U JICTICHHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKkOMUTENBHOM IUIAHE PEKOMEHAYETCS HU3y4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHUE NEHCTBUTEIIBHBIX
qucesn, apuMeTHYeCKue ACHCTBUS C JEUCTBUTEILHBIMU unciiamuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vxX u ee rpadpux», «llorpemHOCTr W TOYHOCTH NPHUOIKEHUS», «UeTHbIE U
HeueTHsle GyHKIUNY, «@yHKIHT y=x"», «DyHKIHSI y= ax’, ec rpaduK U CBOICTBA.
['paduku pyHkmn y= ax’ +Nnu y=a(x-m)2, «YpaBHEHHUE C IBYMs [IEPEMEHHBIMU U €70
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «300pakeHue



YJICHOB apuU(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
NJI0CKOCTU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN POCT. CIIOKHBIE TPOLICHTHD.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTrenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs IepeMeHHbIMW», «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJIb30BaTh: JUIsSl  JIydIlen
npopaboTku Hambojee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy, «lIprumMeHeHne CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHe 3ajad,
npeoOpa30BaHUE BBIPAXKECHMI, a TAK)KE HA 3aKpEIUICHUE U3YUEHHOTO0 MaTepuara.

T'eomempus

Crnengyer OCHOBHOE BHUMAaHHE YACIHUTH PAKTUYECKOW HAIPAaBICHHOCTH Kypca,
UCKIIIOYUB M YIOPOCTUB HauOoJiee CIOXKHBIM 11 BOCHPUSITHS TEOPETHUECKUUN
matepuan. Ha ypokax reoMeTpum HEOOXOAMMO MAaKCUMAJIbHO HCHOJIb30BaTh
HarJsiHbIE CpefcTBa OOy4eHHus, OOJIbllle MPOBOJAUTH MPAKTHYECKUX pabdoOT ¢
yYalUMHCS, pemath 3a1aud. CTpOUTh pelIeHue 3a/1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT  NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «Meton yJIBOeHUd
Mennansly, « Teopema @aneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMETPUYECKUX (PYHKIUN TIPU BO3pAaCTaHUN
yria», «DopMynsl JIsI  paguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABUJIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsIMOi», «lBrmkeHune», «CBoncTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHUN», «L{eHTpabHast CUMMETPHSI»,
«ITapannenbubiii  mepenocy, «lloBopor», «lIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C ITOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATBI HA IUIOCKOCTH», «Perienue
TPEyroJabHUKOBY, «Ilomobue dhurypy.

BbicBOOOIMBIIIKECS YAChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U TIOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, UTO JaHHBIM KypC BBI3BIBACT HAMOOJBINHUE CIOKHOCTH IS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOT0 MBIIUJICHUSI, €r0 M3yYeHHUe JIOJDKHO CTPOUTHCSA Ha 0a30BOM YpOBHE M
JOCTYIIHOM Ul YYEHMKOB Marepuase. OCHOBHOE BHHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM M 3aJaHHM, CBSI3AHHBIX C MPAKTHYECKOW JEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOro Marepuana |
XapaKkTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLEcce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HATJAJIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

Pacnpenenenne BpeMEHM Ha HW3yY€HHE TEM B TEUYEHUE Y4YEOHOro rozaa
CaMOCTOSITENIBHO  Ompezensercs o0pa3oBaTeNbHOM OpraHu3alliel M 3aBUCUT OT
ocobeHHocTe rpynnbl oOyuaromuxcst ¢ 3[IP m ux o0coObIx 00pa3oBaTENbHBIX
OTPEOHOCTEH.

IIpuMepHbIe BUIBI AesiTeIbHOCTH 00yuaromuxcs ¢ 3I1P, 06ycioBiaeHnble
0co0bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTSIMH U 00eCIIeYuBAIOILHE
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00PA30BaHUA 1O MPeaMeTy
«MaremaTuka»

Conepxxanue BUAOB JesTeabHOCTH oOyuaromuxcs ¢ 3IIP ompenensierca ux
0COOBIMH 00pa30BaTEbHBIMU MOTPEOHOCTSIMU. [IOMUMO MIMPOKO HCIOIB3YEMBIX B
OOII OOO o6mux ast Bcex 00y4aromuxcsi BUI0OB JACATEIbHOCTU CIAEAYET YCUIHTh
BU/IbI JCSATEIBHOCTU CTICIM(PUYHBIC JIJISI JAHHOW KaTeropuu JeTei, 00ecreurnBaromnme
OCMBICJIEHHOE OCBOCHHME COJEp)KaHHUs OOpa3oBaHUA IO MPEAMETY: YCUJIICHUE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTUBHM3alMEHd CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHUJOB JICATEJIBHOCTH, 3aJICUCTBYIOLIMX pPAa3jIU4YHbIE CEHCOPHbIE
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ ONOPOil Ha aITOPUTM; «IIOLIArOBOCTh» B U3YUYECHHH
Marepuaa; UCIOJIb30BAHUE JONOJHUTENBHOW BU3yaIbHOW OMIOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBIE TaOJMIIBI); PEUEBOM OTYET O TpoIecce U pe3ysbTaTe ACsTEIbLHOCTH;
BBITIOJIHEHHUE CTICIMANIBHBIX 3a7aHul, OOECIEeYMBAIOIINX KOPPEKIUI0 Peryisinuu
y4eOHO-TI03HABATENLHOM IEITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJibTara.

Temartuueckas u TepMHHOJIOrHYeckas Jiekcuka coorerctByer OOIT OOO.

st oOydaromuxces ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA TMPUEMBI PabOTHI C
JEKCHUYECKUM MaTepuasioM Mo npeamery. IlpoBonurcs cneuuaibHas paboTa MO
BBEJICHUIO B aKTHBHBIA CJIOBapb OOY4YaIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOJSATCS HA MOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaJlbHAs
MOJJIEPKKA, AITOPUTMBI paOOTHI C ONIPEAEIEHUEM, ONTIOPHBIE CXEMBI ISl aKTyalu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ dDenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBIM mpeaMmeT «MaTtemaThka
BXOJHUT B TMpeAMETHYI obnacte «Marematuka W WH(POpPMATUKA» € SBISETCA
o0s3aTenbHBIM 715 M3ydeHus. B 5-9 kiaccax ydeOHbIi penMer «MaTemaTukay
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TpPaJMLMOHHO HU3Y4aeTcsl B paMKax CJIEAyHOIIMX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIHOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpaMMoi npelycMaTpUBAETCs BbIACIICHUE B y4eOHOM IUIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4acOB B HEZICIIO B TEUCHUE KAXKIOTO
roja o0yueHus, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEZEIIO B TEUEHUE KaKJOTO rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByeT @DI'OC OO0, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmiero o0Opa3oBaHUS,
[IpumepHOW aganTUPOBAHHOM OCHOBHOM 0O0pa30BaTENbHOW NPOrpaMME OCHOBHOIO
o011ero 06pazoBaHus 00yUaIOIIUXCS C 33IEPKKON TICUXUYECKOTO PA3BUTHA.

TemaTuyeckoe IJIaHUPOBAaHME YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEr0 YUYHUTETO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIUYMUTH NPEJIOKEHHOE YUCIO y4EOHBIX YacoB Ha
TeMbl, TpeOyromue Oojiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB Ha TEMBI, N3y4aeMbI€ HAa O3HAKOMHUTEIBHOM YPOBHE.
JlomycTuMO TakXe JIOKaJIbHOE IMEpEpACTIPENICTICHNE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsi BHYTPU JaHHOro kijacca. KonMuecTBO MPOBEPOYHBIX  padboT
(TeMaTH4EeCKUI 1 UTOTOBBIN KOHTPOJIb Ka4eCTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUN (CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yunrensa. Takke yUYuTenb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCJIO YY€OHBIX YacoB,
orBeA€HHbIX B I[IpumepHoii pabouell mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMi0 3HaHUM oOyuwatoumxcsa. EAMHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXXHBIM KPUTEPHUEM, SBIIETCS JOCTHKEHHE PEe3y/IbTaTOB OOYUYEHHs, YKa3aHHBIX B
HACTOSAIIEH MPOTrpaMME.
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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETSAMU O0YUEHHUSI MAaTEMATHUKE B 5—6 Ki1accax sIBISIFOTCS:

" mpojosKeHue (OPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX TMOHSATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOINXCS;

" pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00ydYaromuxcs c
311P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, MHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseaeHue odyyarouuxcs ¢ 311P Ha 1ocTynHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKN U OKPYXKAIOLEro MUpa;

* (QopmupoBaHue (QYHKIMOHAIBHOW MaTEeMAaTUYECKON TIpaMOTHOCTU: YMEHUs
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pPEaIbHBIX )KM3HEHHBIX CUTYalMsIX,
IIPUMEHATH OCBOEHHBIE YMEHMs I PELICHUS INMPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IIOJYYEHHBIE pE3ylbTaTbl M OLICHUBAaTh HUX HA
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 56 Kimaccax —
apupMeTnyecKas U reOMETpUYECcKasi, KOTOPbIE pa3BUBAIOTCS MMAPAJLIEIbHO, KaXK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATEIbHON CTAaTUCTHKU.

N3yyenue apudmeTHdecKkoro marepuanga HauMHAETCAd CO CHUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOW wikose. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHMM COYETAETCS C PAa3BUTHUEM BBIYMCINTEIBHON KYJIBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCICHUH. M3ydeHne HaTypallbHbIX YHCEeT MMPOI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHATUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano u3ydeHus: OOBIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITO
MEPBbI 3Tanm B OCBOEHUM Jpo0€H, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesIMU, MOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHuEe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEUIECTBYET U3YUEHHUIO IECATUUHBIX ApoOeH, YTO 11eIeco00pa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JI0KEHUS YHCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JACCATUUYHBIMH APOOSMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATUUYHBIMU
ApOOSIMH PAaCUIMPUT BO3MOXKHOCTH I MOHUMaHUS OOYYalOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUST HOBOW 3alMCH MTPU U3YyYEHUHU APYTUX MPEIMETOB U MPHU MPAKTHYECKOM
ucronb3oBannu. K 6 kjmaccy OTHECEH BTOpPOM dTam B H3Y4YEHUU JApoOeH, TIe
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U NpeoOpa3oBaHUs JPoOeH,
OCBOEHHE HOBBIX BBIUYMCIUTENbHBIX aJITOPUTMOB, OTTAUMBAHNE TEXHUKU BBIYUCICHUH,
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B TOM YHMCJI€ 3HAaYEHUN BBIPAKECHUM, CONEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, PACCMOTpPEHHE NMPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kimacca mpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKe MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TarnoB. B 6 kiacce B Hayaie
u3yuyeHust TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIIEISACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
NEUCTBUSIMA C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO MOAXO0Ja. JTO TMO3BOJSAET HA JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyCclI€ W C IpaBWIaMU 3HAKOB MPU BBIIOJHEHHH apU(PMETHUECKUX JEHCTBUU.
W3yyeHue palroHaIBHBIX YUCENI HAa 3TOM HE 3aKOHYUTCSA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOIIMM IPOXO0I0M BCEX MPUHUMUITUATBHBIX
BOITPOCOB, TEM CaMbIM Pa3/eJICHUE TPYIHOCTEN 00JIer4aeT BOCHPUITHE MaTepHaa, a
pacnpeesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue NpuéMsl perieHus. TeKCTOBbIE 3aaul, pellaeMble MPU OTPabOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHWE, HAa 4YacTH, Ha TOKYIKHM, Ha pabdory W
IIPOU3BOAMUTEIILHOCTD, Ha NIPOLEHTHI, HA OTHOWICHHA M mponopuuu. Kpome Ttoro,
oOy4Jaroniecsi 3HaKOMSTCS C NpHEMaMHU pEIICHUs 3aJad MepedOpOM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeAcTaBIeHHON B popme TabInIl WK
arpamMm.

B Ilpumepnoit pabouedt mporpamMme mpeaycMOTpeHo GOpMUPOBaHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacTaBiieHuid. bykBa kak CHUMBOJI HEKOTOPOTO
yucjaa B 3aBUCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCSA IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HUCHOJB3YETCsl MPEXIE BCEro Ui 3allucu OOIIuX
YTBEPXKACHUM U MpeasiokeHuil, ¢GopMya, B YAaCTHOCTH JUISI  BBIYMCIICHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HanpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHHS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBIACTCS HA HAIVIAHO-IPAKTUYECKOM YPOBHE, OIMpAeTCs Ha
HarJSIIHO-00pa3Hoe  MbIIUIEHHEe oOydwaromuxcsi. bonblnas poib  OTBOJUTCS
MIPAKTUYECKOM  AEATEIBbHOCTH,  ONBITY,  OJKCIIEPUMEHTY,  MOJEIUPOBAHUIO.
OOyuaronecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMHU KOHPUTYypalusiMu, ydyaTcs H300pa)kaTh MX Ha
HEJIMHOBAaHHOM M KJleTyaToil Oymare, paccMaTpHUBaIOT MX IMpoCTeilline cBoiicTBa. B
Mpoliecce U3y4yeHUs HArJISAHOM reOMETpUM 3HAHUS, MOJyYeHHbIE 00YyYarolMMUCs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTC.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMYy IIIaHy B 56 Kjaccax H3ydaeTcsi WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYAeT apu(METHUYeCKUuil wmartepuan u
HaTBITHYIO TE€OMETPHIO, a TAK)Ke MPONEAECBTUUECKHE CBEICHUSI U3 alreOphl, 2JIEMEHTHI
JIOTUKH ¥ HayvaJja ONHUCATEeILHOM CTaTUCTHKH.

VYueOHbI TIaH Ha U3yYCHUE MaTEMaTHKU B 5—6 KilaccaX OTBOJUT HE MEHee S5
y4eOHBIX 4acOB B HEJIENIO B T€UCHHE KaXXJ0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanue yue0HOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwncno. Psg narypanbabix uucen. Yuciao 0. M3o0paxenue
HATypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOM (YUCIOBOM) IPSIMOIA.

[lo3unmonHass cuctemMa CUHCICHUS. Pumckas Hymepayus Kak npumep
HENOUYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHIHAS CHCTEMA CUNCIICHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JIecTBUE, 0OpaTHOE CIIOKEHHIO. YMHOXEHUE HATypalbHBIX YHCEI; CBOMCTBA
HYJISI M €IMHULIBI TIPU YMHOXEHUU. [[eneHne kak aeiicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  aelicTBui, CBA3b  MexAy HuMH. lIpoBepka  pesyinbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoeiumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonb3zoBanue OykB N1t 0003HAUYCHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aITUCHU
CBOMCTB apr(METUIECKUX JTCHUCTBUM.

Jlenumenu u kpamuvle uucaa, Pa3IOKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3alKch YHUCIa B BHUIE CYMMBI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplunClIeHHME 3HAYEHUH YHWCIOBBIX BBIPAXKEHUN;
NOPSIAOK  BBINIOJIHEHUS — AeWCTBUM.  HMcCriosib30BaHME  TIPU  BBIYMCIIEHUSIX
MEPEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKECHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIocoOe 3amucud  4YacTH  BEJWYHWHBI.
OO0bikHOBEeHHBIEC pobu. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoob;

1
3)_IGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HETIPABUIILHOM APOOU U BBIJEICHHUE 1IEJION
YacTH YMClia U3 HEMpaBWIbHOU aApoou. M300paxkeHue npodeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opoou x
HogoMmy 3HameHamento. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpaTHsbIe Ipodu. Haxooxcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecatnunas 3anuch apobeit. [IpencraBiieHue aecsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300paxkeHne MeCATUYHBIX ApOOEH TOUKaMU Ha YHCIIOBON MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOOOM. Peuuerue noeuneckux
3a0ay. Peuwenue 3a0au nepebopom 6cex 8603M0O*CHbIX apuarnmos. VIconb30BaHue PpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewmiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHULIBI H3MEpPEHUS:
Macchl, 00bEMA, 1IEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TaOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
Jy4, yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT. Yroi. IIpsMoi, ocTpbli,
TYNOH U pa3BEPHYTHIE YTJIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTrOYyTroJibHUKa. MI3MepeHune U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTOJbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOH@pueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemyamotu
oymace. VIcionb30BaHNE CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomaar MNpSAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (QUryp, M300pak€HHbIX Ha KieTdaTod Oymare.
EnuHnne n3mepenus miomaim.

Haenaonvie npeocmasnenusi o npocmpancmeeHHblX Quaypax: npsamoy20ibHblil
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmru xyba u napannenenuneoa. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyvt uzmepenus oovéma.

6 KJIACC

Hamypanonvie uucna
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ApudpmeTnueckue IEHCTBUS C MHOTO3HAYHBIMU HAaTyPaJbHBIMH YHUCIIAMHU.
YucnoBble BbIpaKEHUs, NOPSIOK JIEHCTBUH, UCIIONb30BaHUE CKOOOK. Mcnonb3oBanue
P BBIYUCIECHUSAX IMEPEMECTUTENBHOTO U COYETATEIBHOIO CBOWCTB CIIOKEHUS W
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJIeHHE
HaTypaJbHBIX YUCE.

Jlenutenu U KpaTHbIE YHUCIIA; HAUOOMbUWUL 0OWUll Oenumenb U HaumeHbulee
obuee kpamnoe. /lenrumocms cymMmbl U npouzgedenus. JleneHue ¢ 0CTaTKoM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue apoOei.
CpaBHeHHMe U ynopsaouuBaHue poOeil. PemieHue 3anau Ha HaxOXKIAEHHE YacTU OT
[EJOr0 M LEeJIoro mo ero 4vactu. JlpoOHoe dHcio Kak pe3ynbTarT JAejICHUs.
[IpencraBienue AecITUYHOW ApoOU B BHUJIE OOBIKHOBEHHOH OpOOM M BO3MOYKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUJIE JAecATUYHOU. JlecaTnunble Apodu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHouieHue. JlemeHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 331a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NpPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsMu. Perienue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYUH B IIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvnovle Yuc1a

[TonoxxurenbHble W OTpuuaTeNnbHble uucna. Llensle umcna. Mooynv uucna,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHune 4ucen Ha
KOOPJIMHATHOMU NPSIMOU. Huciosvle npomericymru.

CpaBHeHue uucen. Apu@MeETHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMU U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJyibHasi cucTeMa KOOPJMHAT Ha IJIOCKOCTH. KoopAauHaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apuMeTHUECKUX JAECUCTBUN. DYKGeHHble BbIpadCeHUsi U YUCI08ble
noocmanoeky. DByKBEHHbIE DPABEHCTBA, HAXOXKJIEHUWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynbl; GopMynbl mepuMeTpa W IUIOMIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Perenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MONCHbIX BAPUAHMOS.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIONIMX BEITUYHMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJMYECTBO, CTOUMOCTb; MTPOU3BOIUTEIIBHOCTD,
BpeMs, 00bEM paboThl. ENWMHUILIBI M3MEpeHHs: MaccChl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXKYy €IMHULIAMU U3MEPEHUS KaXKI0W BEIMYUHBI.

Pemenue 3aiay, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHATILHOCTHIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3aJ]a4 Ha IpOOU U MPOLEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHre MAHHBIX C IOMOIIBI0 TaOmum W jguarpamMMm. CrojOuaThie
JTUarpaMMBbl: YTCHUE B IIOCTPOCHHE. UTeHHE KPYTOBBIX JIHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (Urypax Ha IDIOCKOCTH: TOYKA, MPsMasi, OTPE30K,
Jyd, YToJj, JOMaHas, MHOTOYT'OJIbHUK, YeThIPEXYTOJBLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPallesibHble NpsMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH J0 MPSMOIL; JITTMHA MapIIpyTa Ha KBaJIpaTHOW CETKeE.

M3MepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBIPEXYTOJbHUKOB. [IpAMOYTOJBLHUK, KBaJIpaT: UCIOJIL30BAaHHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicenue ceomempuieckux gpueyp Ha HeluHOBaAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaay. [TpuOmmkéHHOe U3MEpPEHHE ILIOMAAN (GUTYpP, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepeHnue OUHbL OKPYICHOCU, NAOUAO0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX PUYD.

Haeznsionvie npedcmasnenus 0 npocmpancmseennvlx goueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooxu,
NAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCBI

Hean n3yyeHusi yaedOHOro Kypca

AnreOpa sBJIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHa
obecrieynBaeT M3y4eHUE JPYrUuX [UCIUIUIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK M
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIJIS TPOIOJKEHHS 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOydaromuxcs Hay4dHBIX MPEICTaBICHUN O
MIPOUCXOKICHUH
U CYIIHOCTH anrebpamdeckux abCcTpakiui, crmoco0e OTpakeHHs MaTeMaTH4eCKON
HayKOW SIBJICHHMM W MPOLIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MaTEeMaTHYECKOIrO
MOJICTMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HECOOXOIUMBIX VISl alalTallud B
COBpeMEHHOM LM(poBoM obOmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTHE  YMEHHMs  HaOmOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSL M BBIBOJBI, (POPMYIHPOBATH
yTBepxkaeHus. OcBOoeHHE Kypca anreOpbl 00ECHeuMBAET pPa3BUTHE JIOTUYECKOIO
MBIIUICHUSI OOy4YarolUXCA: OHU HUCMIOJB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxieHus, O0O0OOIIeHHEe U KOHKpETU3aluio, a0CTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anreOpe mnpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIBHOU
NEATENBbHOCTH  OOYYarOIIMXCs, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHBIM 00pa30M SBJISIETCA peaau3aluedl JeATeIbHOCTHOrO IPHUHIUIIA
o0yueHwus.

B ctpykrype mnporpamMmbl y4eOHOTo Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUM: «Yucna u
BBIYHMCIICHUS; «ANITeOpanyecKue BRIPAKEHU»; «Y PaBHEHUS U HEPABCHCTBAY;
«OyHkmum». Kaxkaas u3 3TUX COAEPKATETLHO-METOANYECKUX JIMHUM PA3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasch U
B3aMMOJICUCTBYS C IPYTUMU €ro JUHUAMHU. B Xole u3ydyeHus Kypca o0ydyarommmcs
MPUXOJUTCS JIOTUUECKU PaCCyX JaTh, MCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M C ATUM 11€J1eCO00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIEC Pa3/ieiibl MATEMAaTUYECKOTO 00pa30BaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTeMaTUYeCKOro si3bIKa. TakuM 00pa3zoM, MOKHO YTBEP)K/IaTh, UYTO COJICPKATEIHHON
U CTPYKTYPHOM OCOOCHHOCTBHIO Kypca «AInreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHHM «Yucna W BBIUMCICHUS) CIYXKUT OCHOBOW ISt
TANMbHEUIIIET0 M3yYeHUsS] MAaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOydYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUSI TMOJb30BaThCA aJTOPUTMAMH, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX JJIsl MMOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHATBHBIMU U
HppanuoHaIbHBIMU YUCiIaMu, (OPMUPOBAHUEM MPEJCTABICHUN O AEHCTBUTEIHLHOM
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yuciie. 3aBeplieHre OCBOCHUS YMCIOBOM JINHUUA OTHECEHO K CTaplIIeMy 3BEHY OOIIEro
oOpa3oBaHus.

CopeprkaHnue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAOLIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuas TpYIIUPYETCsS BOKPYT PAIlMOHAIBHBIX BbIpaKeHUMl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATHUKU KakK SI3bIKa JIJISl IOCTPOEHUSI MAaTEMAaTUYECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUU peajdbHOro Mupa. B 3agaum oOyudeHus
anredpe BXOIAT TaKXke JajibHEillee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HEO0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUS Kypca HHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue cCMMBOIBHBIX (POPM BHOCUT
CBOM crnenupuUeckuid BKIJIAJ B pa3BUTHE BOOOpa)XXeHUs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuajia CriocOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCS
YMEHHS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUN LWBUIN3ALMH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TUlaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC Da3AeNbl COJNEPIKaHUSA:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa U3ydeHue anredpsl B 7-9 Kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacCOB B HENEII0 B TEUCHHUE KAXKIOTO roaa oOydeHHs, BCErO 3a TpU Toja
oOyuenust — He MeHee 306 yuyeOHBIX 4acoB.

Copaepxanue yueOHOro Kypca (1mo rogam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEXOJ OT OAHOW (POPMBI 3amKcH
npobeit k gpyroi. IloHsTue panyMoHAIBLHOTO YKCIA, 3alHuCh, CpPaBHEHHE,
yOOpSAOYMBAaHUE  pAlMOHAJBHBIX  uucel.  Apudmernueckue  ACUCTBUS €
palMOHAIIBHBIMA YHMClaMu. Pemenue 3amad U3 peaJbHOW IPAKTHKMA HA YacTH, Ha
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TpoOH.

CreneHb C HaTypajJbHBIM IIOKa3aTelieM: ONpeleseHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUE IMPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 33Ja4 U3 PEaIbHON NPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3OKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJIEC
dbopmysbl. Beraucienus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOJI0OHBIX CJIaraeMbIX.

CBoliCcTBa CTENIEHU C HATYpaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBazpaT pasHocTH. DopMyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYICHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPAaBHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2pagux’. CrucreMa IByX
JVHEWHBIX YpPAaBHEHHW C JBYMs IEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHM
coco0OM TOJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 33Jad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKu. PaccTosHre Mexay
JBYMS TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[MpssmoyromnpHas cucteMa koopauHat, ocu OX u Oy. AbGciucca u opArHATa TOUYKU
Ha KOOpJMHATHOM TuiockocTu. [Ipumepsr rpadukoB, 3aganHbix Ghopmynamu. UreHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkmm. ['paduk Gynkimmu. CroiictBa dhynkiwmii. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2
3JICCB " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX MPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIaHEC. Ilemaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [lonamue 006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudcenuss uppayuoHanvHulx uducen. CBOMCTBa apuMETHUECKUX
KBaJPAaTHBIX KOPHEH U MX MPUMEHECHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKECHUN H
BBIUHCIICHUAM. /[elicmeumenvbHbvle Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIIEH; pa30KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE, JCJIEHHE alreOpandyeckux  ApooOeil.
PannonanbpHbie BhIpaKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUA. [eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX YPABHeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHHU C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsl
rpa@ukoB (YHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC

3aBUCUMOCTH, UX Tpaduku. OyHKIUHA Y = x>,y = x3y = VX Y = J;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHuli.

9 KJIACC

Yucna u évluucienus

JlecTBUTEIBbHBIE YHCJIA

PanmonanpHbIe YHCIIA, UPpAYUOHATbHBIE HUCILA, KOHEUHble U OecKoHeuHbvle
oecsmuunwvle Opodu. MHodcecmao OelicmeumenbHblxX Yuces, 0elcmeumebiblie YUCid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHblX  Hucel, apugmemuveckue Oeucmeuss ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npulJIMKeHUs], OLIEHKH
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemeu pasodHCeHuem Ha MHONCUMEU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

CucreMbl ypaBHeHU

VYpaBHeHUE C IBYMs NEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMH. PelleHue cucrem IByX YpaBHEHHH,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. I'paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbI.

['paduku (byHKITHIA y = kx, y = kx + D, y= X,
y = yx, ¥ = ' ux cBoicraa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsiTHE YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHHUE MOCIEN0BATEIbHOCTH
peKyppeHTHO# dhopmyIioi u popmyIoit N-ro uieHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomeTpuyeckas mnporpeccur. Popmyiabsl N-ro wieHa
apu(pMETHIECKON U TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

H3zobpadscenue unenos apugmemuueckou u 2eoMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U SKCNOHEHYUANbHbI DOCH.
Croorcrvle npoyenmai.
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PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPU».7-9 KIIACCBHI

Hean n3yyeHusi yaedOHOro Kypca

Oowue nenu uzyueHus: yueoHoro kypcea «I'eomerpusi» npencrasiensl B [IOOI1
OOO. Onu 3aknroyaroTcs, MPEeXJIe BCEr0 B TOM, YTO Ha YpPOKAaX TI'€OMETPUU
OOy4Jaronuiicss y4YUTCS MPOBOJAWUTH  JIOKA3aTEJIbHBIE PACCYXICHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUYEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKIECHHUS U CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, IPOBOJAUTH PACCYKIAEHUS «OT MPOTHUBHOIO», OTJIMYATh
CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC yTBepkaeHus. B oOyuenun
YMEHHUIO PpACCYX AaThb COCTOUT BAXXHOE BOCIHTATEIBHOE 3HAYECHHUE H3YyYCHHUS
reOMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOH IIKOJIE.

Bropoil nenpl0 u3yd4eHHs TEOMETPUM SBIISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IIPpU PEIICHHH KaK MaTEMaTU4YECKHX, TaK M NPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEAJIBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIATEIbHAS
JUHUSA B M3YYEHMM TE€OMETpUM B IIKoJe. JUIA 3TOro y4MTENI0 PEKOMEHAYETCS
no0upaTh 3aJaud NPAKTHUECKOrO XapakTepa Uil pacCMaTPUBAEMbIX TEM, YUUTh
00y4aronIMxcsi CTPOUTh MaTEMAaTUYECKUE MOJIENH PEATIbHBIX KU3HEHHBIX CUTYAIIM,
MIPOBOJIUTh BBIYMCIICHUS M OLEHUBATH aJ€KBATHOCTh IIOJYYEHHOTO pe3yJibTara.
KpaiiHe BaxxHO TOMUYEPKUBATH CBSI3M TEOMETPUM C JAPYTHUMH MpPEIMETaMH,
MOTHUBUPOBATh HCIOJIb30BaTh ONPEIEICHUSI T€OMETPUUYECKUX (UTYyp U TOHSATHUH,
JEMOHCTPUPOBAThH IPUMEHEHUE TIOJYYEHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKO BUAHBI B TeMax «BekTtopb», « TpUroHoMeTprUuecKue COOTHOLIECHUS»,
«Metoa koopauHat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«I"'eomeTpus», KOTOpPBI BKJIOYAET CIEAYIOIIME OCHOBHBIE pa3lebl COAECPKAHUSA:
«I"eomeTpryeckue GUTypsl U UX CBOUCTBaY, «M3MepeHne reOMeTpUYECKUX BETHUYUH,
a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IUIOCKOCTH», «BekTopb», «llBHKEHUs
miockocti» U «IIpeobpazoBaHust mo100Ms.

VY4eOHbIN MJIaH NpeaycMaTpUBaeT M3yYEHUE reoMeTpuHr Ha 0a30BOM YpPOBHE,
UCXOJs U3 HEe MeHee 68 ydeOHbBIX 4acoB B y4eOHOM IOy, BCETO 3a TPH rojia 00ydeHus
— He meHee 204 yacos.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Hauanbuble nonstua reomerpun. Touka, npsmas, OTpe30K, JIyd. YToJ. Buubl
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yriaoB. BeprukanbHble U CMexHbBIE YIuBl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEpIeHANKYISPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnoguvle ceoticmea ocesoti cummempui’. TIpumepsr
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrobHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIA  TpeyronbHUK. CBONCTBO MEOUaHbl NPSIMOYTOJBHOIO
TPEYTOJIbHUKA, NPOBEAEHHON K IMIOTEHYy3€e. IIpu3HaKku paBeHCTBA IPSMOYTOJIBHBIX
TPEYTOJBHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUN: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JIINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria ©  CEpeIAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyHOCTb U KpPYT, XOpJa U AUaMETpP, NX CBOKMCTBA. B3auMHOE pacronoxeHnue
OKpPY’)KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXKHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnenusi, €€ CBOHCTBA M IPU3HAKHU.
[IpssmoyrosibHast Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeIHUE JINHUU
TPEYTOJBHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvuukos, kodppuyuenm noooodus. Ilpusnaku noooodUs.
mpey2oabHuxkos. llpuMeHeHune mogo0us Mpyu peieHruy TPaKTUIECKUX 3a/1a4.

CpoiicTBa Mmomaned reomerpuyeckux ¢uryp. DopMynbl i IIIOMIATU
TPEYroJibHUKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIIEHWE TIIOMIAeH
MO00HBIX (UTyp.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1ad.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3 321605 " 1aJie€ KypCuBoOM 0003HaYEHBI TEMBI, U3YUYCHHEC KOTOPBIX MPOBOJAUTCA B OBHAKOMUTEIILHOM IIAHE. Ilemaror
CaMOCTOATEIIBHO ONPECACIIACT 00beM n3yqac€Moro marepuaia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHble ¥ LIEHTPANIbHBIC YTJIbI, YTOJ MEXAY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIB30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOEHUU OMPE3KOE8
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, nnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HANPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHume BekTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BektOopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NIPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yrJia, BEBIYMCIEHUE JUTMH IyT OKpYykHOCTel. [Inomans kpyra, ceKkTopa, CEerMeHTa.

Heuoicenua naockocmu u enympenHue cummempuu ¢ueyp (d1emenmapHvle
npeocmasnenus). Ilapannenvuviii neperoc. Illosopom.
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PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaedOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIIYI0 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUUECKUX MPUIOKECHHM, TaK U UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(OpMANUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO moaToMy
OCTPO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH Yy OOYYArONIUXCS, B TOM YHCIC
oOyuaroruxcst ¢ 3[1P, ¢yHKIMOHAIBHYIO T'PAMOTHOCTh, BKIJIIOYAIOIIYIO B ceOs B
KAueCTBE HEOTHEMJIEMOM COCTABIIOLIECH YMEHHME BOCHPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSITHOCTHBIA  XapakTep MHOIMX pPEAJBbHBIX IIPOLIECCOB U  3aBUCHMOCTEH,
IIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl yd4eOHOro Kypca «BeposiTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOJUYECKUE JINHUN:
«IIpencraBieHre JAHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEpOATHOCTEY»; « DIEMEHTHI
KOMOMHATOpUKn»; «BBenenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpeacraBieHre JaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM 7151 (GOPMUPOBAHMS HABBIKOB pabOTHI ¢ MH(OPMALIMEH: OT UTCHUS U
MHTEpIIpeTaluu HH(OpMalMK, MpenCTaBICHHOW B TabiuLax, Ha Jauarpammax u
rpadukax g0 cOopa, MNpEACTABICHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U UHTEPIPETUPOBATH JaHHbBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, U OLEHUBAaTh MX BIMSHHE Ha
paccMaTpUBaEMBbIE BEITMYHUHBI U IIPOLIECCHI.

NHTyUTHBHOE TPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUNNA CTAHOBUTCS MOTUBUPYIOLEH OCHOBOW I U3YYEHUS
Teopuu BeposiTHocTel. bonbioe 3HaueHue st oOydaroniuxcs ¢ 3I1P 31ecy umeror
MPAaKTUYECKHUE 3aJaHHsI, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSATHOCTHM BBOJAUTCS Kak Mepa MpaBAONoNo0Us CIydyailHOTo
coObrtus. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJaMH  BBIYHMCIIEHUS  BEPOSITHOCTEH B  CIy4YaWHBIX  OJKCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH  AJIEMEHTapHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTh Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
HayalbHbIE TPEJICTABICHUA O CJIy4yalHbIX BEIMYMHAX M HUX  UYHUCIOBBIX
XapaKTEPUCTUKAX.

26



Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hal MHOKCCTBaMH,
paccMaTpuBarOTCa MNPUMEPbI IMPHUMCHCHUA JII PCHICHHUA 3a/a4, a TaKXke
HCIIOJB30BaHUS B APYTIHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCT M CTAaTUCTHUKA», B KOTOPBIU
BXOmAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONHUCATElIbHAs CTATHCTHUKAY;
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne naHHOTO Kypca OTBOAMT 1 y4eOHBI Yac B HEJCIIO B TCUCHHUC
KaxkJ10ro roga o0ydenus, Bcero 102 yueOHbIX Haca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKkoB peadbHBIX MpoleccoB. M3Bneuenne nHpoOpMaIud U3 quarpamMm H
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OmnucarenpHasi CTATUCTHKA: cpefaHee apu(PpMETHIECKOEe, MEIHWaHa, pa3Max,
HanOoJbIllee W HaWMEHbIee 3HA4YCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb manoseposmuulx u npaxmuyecku 00CmMo8epHbIX cOObIMULL 8 NPUPOOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOSMHOCTel .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. O6x00 epaga (3irepos nyms). I[Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomouvbto 2pagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUII, AUATPAMM, TpadUKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haja
MHOXKECTBaMU: 00bEIMHEHUE, MepeceueHue, nononHeHue. CBoicTBa omneparuil Haja
MHOKE€CTBAMU: MEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeneauTeNbHOE,
BKITFOYeHUS. Vcronp30Banne rpaduaeckoro npeacTaBiIeHUs] MHOXKECTB ISl ONTUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 3a/1a4.

Uszmepenue pacceusanus oannuvix. [{ucnepcusi u cmamoapmHoe OMKIOHEHUe

4
3HGCL " Jajie€ KypCuBOM O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT O6'I)€M n3y4aeMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS  CiiydalHOTO ombiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnyyaitapiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWEeCMBO8aHIUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3aoau Ha
HAX0JiCcOeHue BepOosAmHOCmell C HOMOWDbIO 0epeda CIYYAliHO20 OdKCnepuMeHmad,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JTaHHBIX. UTeHUe U mocTpoeHue Talbaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 8b100p MOYKU U3 Dueypsl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCMU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucneITanuii bepaymum. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUI bepHyuin.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEPOSITHOCTEH. MaremaTudeckoe
O’KMJIaHUE U aucnepcens. [[pumepsl MaTeMaTHYECKOTO 0KUIAHNS KAaK TEOPETUIECKOTO
CpPEIHEr0 3HAYEHUS BETMUYUHBI. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OoJbIIMX yucend. M3MepeHue BEpOSITHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHune 3akoHa OOJIbIINX YHCEN B MPUPOJIE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOro npeaMeTa NPoBOAUTCSA B (OpME TEKYILETO U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHbIE PabOThl, CaMOCTOSATEIbHBIE palbOThI, 3a4eTbl, MaTEMaTUYECKUE
JOUKTAHTBI, MPaKTHYEeCKHEe pPaOOThl, MUCHBMEHHBIH OTBET MO HWHAMBHUAYAIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxxkHO m3MeHeHne (GOpMYTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, a/IallTAIMIO Mpe/IaraeMoro o0y4JarnemMycst TeCTOBOTo (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuajia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
YOPOUIEHUE JIMHHBIX CIOKHBIX (DOPMYIUPOBOK MHCTPYKIIUI, PEIIEHHE C OMOPOil Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(MOpMAIUK.
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MaremaTnka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb30BaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

Kontponbshas padota Ne 4. Tema. Yriabsl U MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U AeTIeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecstuunnie qpoou. CpaBHEHHE JECATHUHBIX
TpoOeii.

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

Kountponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 kacc

KontponbsHas padora Nel. Tema. [lenumMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporeHT.

KontponbHasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMeTpa u
IJIOIIAN PSIMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJOKUTEIIBHBIX U
OTpPULIATENBHBIX YUCET.

Kontponsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponwnas pabota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHas paboTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
pPalMOHAIIBHBIMA YHCIIAMH.
Kontponbshas padora Ne2. Tema. CteneHb ¢ HATYypaJIbHBIM MTOKA3aTEJIEM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padora Ne6. Tema. JInneitHoe ypaBHEHHUE C OTHOM MMEPEMEHHOM.
Kontponbshas pabora Ne7. Tema. CucteMbl TMHEHHBIX YpaBHEHUN.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponsnas padora Ne 9. Tema. [lonsitue pyukiuu. Jlunerinas GyHKus.
Kontponbnas padota Nel0. Tema. MitoroBas KoHTposibHast paboTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatubsiii kopeHb. ApupMeTHYECKHid
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
Ipooeit.
KontponbsHas padora Ned. Tema. JleiicTBuS ¢ alireOpandecKUMu ApOOsIMU.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
Kontponbhas padora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPaTHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbshas padora Ne8. Tema. UnucaoBble HepaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
KonTponbhas padota Ne3. Tema. JIpoOHO-pariioHaibHbIe YpaBHEHUS.
Kontponbshas pabora Ned. Tema. CucteMbl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinble HepaBeHCTBA C OHOU IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 KJacc

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPpUYECKHE CBOWMCTBA

MPOCTEUIINX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Tpr3Haku paBeHCTBa TPEYTOJIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 KkiIacce
Kontponbshas padora Nel. Tema. UeTblpeXyroabHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIUHUS TpANeLuH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.
Kontponbnas padota Ne7. Tema. Itorosas kKoHTposbHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas paborta Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKH.
KontponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI padoTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontposnbhas padora Nel. Tema. [IpencraBienne qaHHBIX.
KontponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Koutponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M yHacToTa CIy4aitHOTO

COOBITHS.

8 kiacc
Kontponbshas padora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knace
Kontponbsnas pa6ota Ne 1. Tema. D1emMeHTl KOMOUHATOPHUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CrnyvaitHast BeTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBaIMA K OOYYEHHI0O MAaTeMAaTUKE W LIeJICHANPaBICHHOW MO3HABATEIbLHON
NEeSATENbHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  MPAKTUUYECKYIO
JESITeNIbHOCTh, TPEOYIOUIYI0 MaTEMaTHUECKUX 3HAHUN, B TOM UUCJIE YMEHUE YUUTHCA
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBUE FapaHTHl ycriexa;

crocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIMTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaIen uin ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ O0yUEHHSI 3HAHUS B aKTyaJIbHYIO
CUTYyalUIO (MPU PELICHUH KUTEHCKUX 3a7a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUMN );

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX W MpaBUiIaxX MPOBEACHUS
MIPOMEKYTOUYHON U UTOTOBOM aTTECTALINU;
OBJIJICHUE OCHOBAMH (DHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCUICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a]1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUSA);

NPUMEHATh M TPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH peliaeMble 3a71aui rpa)uuecKuMU CXeMaMHu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
AarpamMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAaluHd, HWHTEPIpETaInHy,
apryMeHTallnu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
delicmeuamu:

OpraHU30BBIBATh YU4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxOJUTh OOIlee pelIeHHe M paspeniaTh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHHUs] U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TMO3UIIMM BCeX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh PaOOTHI, JOCTHraTh KayeCTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMH WICHAMHU KOMAaH]IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBHUTh I1€JIM, BBIOMpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBATh U OCYUHIECTBIISITH JIESITEILHOCTh, HAINPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynUpoBaTh U yACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBSATh IUJIaH U
MOCJIeI0BATEIbHOCTD JCHCTBUI;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WJIM OIITMOOYHOCTD BBIITOJTHEHUS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCOO JACHCTBHS M €r0 pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIBbIO
0oOHapyXeHUs OTKIIOHCHUH U OTJIMYUM OT ATaJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MMOHMMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHMsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MatemaTuka (BKiIo4as aiareopy,
Tr€OMETPHUI0, BEPOSATHOCTh M CTAaTUCTHUKY)», pACHpeAesIeHHbIE MO rojaM OOy4eHHs,
(bOopMyYIUPYIOTCS MO MPUHIUITY 100aBJICHUS HOBBIX PE3YJIbTATOB OT TOfa K IOy, yKe
Ha3BaHHBIC B IPEABIAYIINX TOJIaX MO3ULNH, KaK IPABUIIO, TIOCJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIIYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOIA
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHUE CIEAYIOIMMX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTUpPOBATHCS B MOHITUSAX U OTIEPUPOBATH HAa 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU IPOOSMH.

CpaBHMBATH U YNIOPSAIOUYUBATH HATYPAIbHBIC YMCIIA, CPABHUBATH B MPOCTEUIIINX
ciIy4asix OObIKHOBEHHbIE IPOOHU, 1ECATUYHBIE JPOOH.

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YHCIOBON) MPSAMOMN C COOTBETCTBYIOIIUM
€l YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
MIPSAMOM.

BoimonHaTh  apudmeTHdecKkue JEHCTBUSA C HATypaldbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITyHasiX.

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmosuwix 3a0au

Pemate TekcTOBBIE 3amauM apuMETUYECKUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (MpH
HEOOXOJIMMOCTH C HAMPABJISIONIEH MTOMOIIBIO).

Pemate 3amauu, conepxainiyge 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYWHBI:
CKOPOCTh, BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIMYE€CTBO, CTOUMOCTh (TMPU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

Hcnonb30BaTh KpaTKKUE 3alIUCH, CXEMBbI, Ta0JIUIIbI, 0003HAYCHHUSI TIPU PEIICHUU
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMUA U3MEPEHUS: IIEHbI, MAaCChl; PACCTOSIHUA,
BPEMEHHU, CKOPOCTH; BBIpAXKaTh OJHU €IWHUIIBI BEIMYMHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
TuarpaMmme, MHTEpIPEeTUPOBATh NIPEICTaBICHHbIE TaHHBIC, UCIIOIL30BaTh JaHHbIE TIPU
pelieHry 3aaa4.

Haznaonaa zeomempus

[Tonp30BaThCs TEOMETPUYECKUMHU TOHATHUAMH: TOUYKA, MpsiMas, OTPE30K, JyY,
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yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEPIIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LICHTP.

N300paxkath H3y4YeHHbIE TEeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (M0CIIe COBMECTHOTO aHAIU3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO
JUHEWKU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MIOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEPUMETpA.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HCIEe (QUryp, n300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JIMHBI,
IO/ BBIPAXKATh OJIHU €AMHUIIBI BEIMYMHBI Yepe3 Apyrue (mpu He0OXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasuienenuesi, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOpOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), MOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXHBIE 3aayd HAa HM3MEPEHUE TE€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYalUsIX (TPU HEOOXOIMMOCTH C BU3YaJIbHOU OMOPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUJAMM YHUCENl U CHOCOOAMM UX 3aIHUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMKUCH YUCTA K IPYTOH.

CpaBHUBaATh U yHOPSAOYMBATH LIE€JbIE YMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YKMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU, MOJOKUTEIBHBIMA U OTPHUIATEIIbHBIMU
YU CIIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3yibTaTa BBIUYMCIEHUMN; BBIOJHITh MPEeoOpa3oBaHUSI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUH.

COOTHOCUTH TOYKY HAa KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOLIUM €1 YUCIIOM
Y U300pakaTh YMCJIa TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTH MOJYJIb YUCIA.

COOTHOCUTH TOYKH B HPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMH
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3TOM TOYKH.

OKpyIJIsITh 1LI€JIbIE YUClIa M JeCATHYHbIe Jpoou (1o o0pasily), HaXOAHWTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMChIO CTETIEHU YMCIa, HAXOJAUTh KBAJIpaT U KyO yuclia, BBIUYUCIATD
3HAYEHUS MPOCTEHUIITNX YUCIIOBBIX BBIPAXKEHUMN, COACPIKAIINX CTEIICHHU.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Ilonv3o06amvucsa macumabom, COCTABIATH MPONOPILUU U OTHOLLIEHUS.

Hcnonp30oBaTh OYKBBI JJIsI 0003HAYCHUS YUCEN TP 3aITUCU MATEeMaTHYECKUX
BBIDAKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TOJCTAHOBKM W TpeoOpa3oBaHus (C OMOPOMl Ha aJirOpUTM Y4eOHBIX
JEUCTBUM ).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pemats pocTenIme 3a/1a4u, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TIPOIICHTHI.

Pemlate 3amaun, copepkaliye 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIIMYHHBIL:
CKOPOCTb, BpEMSl, paCCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa pabOThI, UCTIONBL3YS apUMETUUECKUE TEHCTBUS, OLIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTtaBisaTh OyKBEHHBIE BHIPAXKEHHUS IO YCIOBUIO 3aJ]a4H MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wH(OpMaILMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JUHEWHOM,
CTOJIOYATON WJIM KpYroBOW JauarpaMmax, HHTEPIPETUPOBATH IMPEIACTABICHHbBIC
JIAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEILICHUU 3a]1ay.

[IpeacraBnsaTh nHDOPMAITUIO C TTOMOIIBIO TAOJHII, JTUHEHHOW M CTOJIOYATON
JUarpaMM.

Haznaonaa zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIUX (popmy
M3YYCHHBIX TE€OMETPUUYECKUX IIJIOCKUX M TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOMN
Y KJIeT4aTol Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETpPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTh BETUYUHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIOPTUPA, CTPOUTH
yIUIbl 33JJaHHOW BEJIMYMHBI, I0JIb30BATHCA MPU PEUICHUM 337a4 TI'PaJTyCHOW MeEpOu
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYTIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUS! IJTMHBI, BBRIPAXKATh OJHHU SIUHUIIBI U3MEPEHUS ITMHBI Yepes3
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTUHY IIyTH Ha KBAJPATHOU CETKE.

Beraucnsate  mimomanb  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJHHHUKOB,
MCTIOJIB30BaTh pa30MeHHE Ha IPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPANBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BBIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4yaTOl OyMare mpsSMOYTOIbHBIN TapasuIeIIeIHITe]T.

Beraucisate 006€M TIPSIMOYTOJIBHOTO TMapajuiesienuiiesia, Kyoa, Mmoab30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsI 00bEMA; BhIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 pyrue (¢ omopoii Ha CIIPaBOYHYI0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOiN).

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEH ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHN)

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUMX pPEeIMETHBIX
00pa30oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BoimonHsTh, coueTass yCTHbIE M TMHChbMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIIOBBIX BBIPAXKEHUHN; TPUMEHSITH Pa3zHOOOpa3HBIC
CrocoObl ¥ TPUEMBI BBIUMUCIICHHUS 3HAYEHUW APOOHBIX BBIPAKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoguTe OT omHON (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JIECSITUYHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOn). CpaBHUBATH U
YHOPSA0UMUBATh PallMOHATLHBIC YHCIIA.

OKpyrJsTh yncna.

BBINMOMHATS TPUKUIIKY M OIIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAYKECHUM.

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpallbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHSTh IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIN HATypallbHBIX
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quced.

Pewlate mnpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPUHUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzedpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHWW NPH 3aJaHHBIX 3HAYECHHSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl 1EJIOr0 BhIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, MPUMEHTH (DOPMYJIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OCyIlIecTBIATh PA3J0KEHUE MHOTOYWIEHOB HA MHOXHUTEINM C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXKHUTENS, TPYNIIUPOBKU CIIAraéMbIX, TPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMAILIHIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH C HATypaJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

Pemiate JHMHENHBIE ypaBHEHUsS C OJHOW TMEPEMEHHOH, MPUMEHSS IpaBHIIA
repexoa OT UCXOAHOIO YPaBHEHHUsI K paBHOCUIIbHOMY eMy. [IpoBepsTs, sBisercs au
YHUCJIO KOPHEM YPABHEHHS.

Nmetpb npencraBiieHre 0 rpauueckux METo/lax MpU PEelIeHUU JIMHEUHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJUHATHOM MJIOCKOCTH I'papUK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pematpe cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JByMs IEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C Onopoy Ha aIrOpUTM y4eOHBIX JE€HCTBUN).

CocTtaBndTh (1OCJIE COBMECTHOTO aHAIN3a) U pelaTh JMHEHHOE ypaBHEHHUE WIN
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJau MTOJIyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath Ha KOOPAWMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH TpaduKH TUHEHHBIX GyHKIHHA. CTpouTh rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIBI0 (YHKIMA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEIMUYMHAMU (II0 JIrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTh, BpEMS, PaCCTOSHUE;
LIEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH,
U3BIIEKATh U MUHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
quceN IS CpaBHEHHS, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHsaTs mNOHATHE apUMETHUYECKOTO KBAJPATHOIO KOPHS; HAaXOIUTh
KBaJI[paTHbIE KOPHHU, HCIIOJIB3Yys MPU HEOOXOIUMOCTH KaJbKYJSTOP; BBIIOIHATH
MpocTellne MpeoOpa30BaHUs BBIPAKEHUI, COJEp)KAIUMX KBAJIpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue evipasricenus

[IpuMEHAT, TOHATHE CTENEHW C LEIbIM  IIOKa3aTeJIeM, BBINOJHSITh
npeoOpa3oBaHUs BBIPAKEHHM, COJEpKalMX CTENEeHH C LeJbIM IoKa3aTeiaeM (c
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHBIE MMPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPAXKEHUI HAa OCHOBE IMpaBWJI JEHCTBHI HAJ MHOrOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh nmpeobpa3oBaHUs BHIPAKCHHUM JJI PEIICHUs PA3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX MIPEIMETOB, U3 PEATIbHOU IPAKTUKH.

Ypasnenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(opMaIMK) W palMOHAJIbHBIE ypaBHEHUS, CBOSIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOINTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM
YUCJie C NMPUMEHEHHEM TpapUUecKuX Npe/CcTaBleHul (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHHE WM CUCTEMa YPAaBHEHUW PEIICHHs, €CIIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JECHCTBUH.

[lepexoauTh OT cCJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENM C TOMOIIBIK COCTAaBJIEHUsS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
HMHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H MTOJYYECHHBIA PE3YJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHbIE TOHATHS M S3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAYECHHUs); OINpPENEeNATh 3HAUeHHWE (PYHKLIUU TIO0
3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA BUaa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIUMH 1O €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH PAllMOHATBHBIE U UPPAIMOHATIBHBIC YUCIIA.

BrimonasITh apudMeTnueckue IeHCTBUSI ¢ PAlMOHATLHBIMHU YHCIaMU, cOYeTas
YCTHBIE M THUCHMEHHBIE MPUEMBI, BBINOJIHATH BBIUUCICHHUS C HPPALMOHAIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C LEbIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAXKECHU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKHUAKY pe3yJibTara
BBIYMCIICHU, OLIEHKY YMCJIOBBIX BBIPAKECHUIA.

Ypasnenusa u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
MpocTelie IPOOHO-PAIIMOHANIbHBIE YPaBHEHUS.

Pemate mnpocrenmne CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUUW C JByMs
MIEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS
JUHEUHBIM (110 BU3yaJIbHOM Omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIIBI0O COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOAMTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBleHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEHBbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300paXkaTh
pElIEHNEe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pewiath cuctembl JIMHERHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a4a4.

Dynkyuu

Pacno3naBath ¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoIoKEHUE Ha KOOPMHATHON TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = kX, y = kx

a2 _ W3 oy - = _ .
+b ,y=ax" +bx +c,y =x,y = VX Y = ;" B 3aBHCHUMOCTU OT 3HAYEHUU
K02((PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb 1 H300paxaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUUMH,
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OIKCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3HaBaTh KBajpaTHUHYH (DYHKLHIO MO (QopMyJe, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(METHIECKOW M TEOMETPUYECKON MpOorpeccrid, CyMMBbI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJaud U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHHM ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN )

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILIETo
oOpa3oBaHMsl JODKHO OOecnednBaTh JOCTHXKEHHE CIEIYIOUUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacrio3naBaTh u3ydeHHbIE TeOMETpUUEcKre (GUTYPHI, ONPEACNIATh UX B3aUMHOE
pacIoioKeHUE, M300paxaTh TeOMETpUUYECKUEe (PUTYphI; BBINOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJIOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYMH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pazMepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCTIOIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIA aJITOpUTMa YUEOHBIX TCUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH  PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C UCTIOIB30BAaHUEM 3PUTEITLHON HATJISTHOCTH W/UITH
BepOaJbHOM OIIOPHI).

Onpenensts napaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00paszyer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKHUX 3a7a4axX C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JBYX
napajjieIbHbIX MPSMBIX CEKyIlled. Peliars mpakTU4YecKue 3aJaud Ha HaXOXKICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUECKOTO MECTA TOUEK.

DopMyIMpOBaTh OMPEACICHHUS OKPYKHOCTH M Kpyra, XOpJAbl M JUaMmeTpa
OKPYXHOCTH, TOJIb30BaThCS MX CBOMCTBAMHM. YMETh MPUMEHSTHh 3THU CBOMCTBA IpHU
pellIeHuY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypoBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TMEPIEHAUKYJISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOUKE.

OpueHTUpOBaThCS B TMOHATUAX UM ONEpUpoBaTh Ha 0a30BOM YpPOBHE:
KacaTeiabHass K OKPYKHOCTH, TE€OpeMa O IEPIEHIUKYJIIPHOCTH KacaTeJIbHOM H
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencrtaBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEMKH.

8 KJIACC

PacnosHaBaTh OCHOBHBIE BHABI  YETBIPEXYTOJBHHUKOB, HMX DJJEMEHTBHI,
I10JIb30BAThCS UX CBOMCTBAMU IIPU PEIICHUU N€OMETPUYECKUX 3a1a4.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKa
(1leHTpa Macc) B pelieHuu 3aiad.

Biianets noHATHEM CpPENHEN JTMHUN TPEYTOJIbHUKA U TPAIIELIUU, IPUMEHSITh UX
CBOKMCTBA IIPU PELIEHUH MPOCTEUINX TEOMETPUUECKUX 3ana4. FimeTs npencraBinenue
o Teopeme daseca U TeOpeEME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C ONOpOH Ha 3pUTENIbHYIO HATJISITHOCTB).

[IpumeHsATh mnpu3HaKW MOA00US TPEYTOJbHUKOB B PEIIEHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nmns pemieHUss TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DOHATHMAMM CHHYCA, KOCHMHYyCa M TaHI€Hca OCTpOro yria
IIPSAMOYTOJIBHOTO TpEeyroiabHuKa. [lob30BaThbCs 3TUMM MOHATHAMHU JUIA PELICHUS
MPaKTUUECKHX 3aj1a4 (Mpy HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpaBUIIA).

Beraucnsate  (pasnuuyHbiME - criocoOamu) (C - OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (QUTYp
(moNB3ysACh, T/i€ HEOOXOAUMO, KANBKYJIATOPOM). [IpUMEHATh Moy4eHHbIe YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIaX, YIJIaxX MEXIy XOpJaMH (CEeKyHIMMH) U YIiie MEXIy
KacaTeJIbHOM Y XOPJOU MPU PELIEHUHN NPOCTENIINX TEOMETPUUECKUX 3a1a4.

42



Brnaners MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBa
OIMCAHHOTO YeTHIPEXYTOJIbHUKA MPH PEILICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUIS 33]1a4 PeaibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUYUCICHUS C
NPUMEHEHHEM TMOA00Ms W TPUTOHOMETpUHU (TOJB3YsCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOMIIBIO KalbKYJSATOpA) JUIMHBI M YIJbl JJIA
HETa0JIMYHBIX 3HAUECHH.

[Tonp30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUISI HAxOXKJIEHUS COOTHOUIEHHMM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PELICHUU
MPOCTEUILNX T€OMETPUUECKHUX 3aau.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MMOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATH JUIMHBI U HAXOJUTh YIJIbI Y TMOAOOHBIX (GUTYp (M0 alrOpuUTMy y4eOHBIX
nevicreuit). IlpumeHATh cBolcTBa 1OJO0MS B NPAKTHMUYECKUX 3ajadyax. YMeETh
IPUBOIUTH PUMEPHI NOJOOHBIX (PUTYP B OKPY’KaIOILIEM MHUPE.

[Tosp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW ONOPE) O MPOU3BEAEHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeJbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a]ay.

Brnanets MOHATUSMM MPAaBUIBHOIO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BRIUUCIISITh IIIOMIAAb KpyTa
M ero 4Jacred (Cc omopoi Ha crpaBouHyl0 HH(popMmaluio). [IpuMeHsTs moaydeHHbIe
YMEHHSI B TPAKTHUYECKUX 33/1a4aXx.

Haxomuth ocu (WM UEHTPHI) CUMMETPUH (PUTYp, TPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasX.

[IpyMEHATh MONTY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJEIU JJIA 33a/lay peajbHOUN KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YysACh, Tle
HEO00XO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TIO
I'OAAM OBYYEHUA)

[TpenMeTHbIC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.

7 KIIACC

Yurate wuHQOpMAIHIO, MTPEACTAaBICHHYI0O B TaOlMIaXx, Ha [IUarpaMmax;
NPEACTABIATh JIaHHbIE B BHJE TaOJMI, CTPOUTHh JUArpaMmbl (CTOJIOMKOBBIE
(cTosi0uaThie) U KPYTrOBBI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaIJISITHOCTH W/WUJIU BepOaIbHOM OMOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABICHHbBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTUpOBaThCS B MOHATUAX U ONEPUPOBATh MU Ha 0a30BOM YPOBHE:
cpenHee apudmMeTnyeckoe, Meana, Haubobllee U HaMMEHbLIee 3HaUeHus, pa3max.

NmeTp mnpencraBieHue O CIIydalHOM W3MEHUYMBOCTHM Ha IPUMEPAX IIEH,

(pU3HUECKUX BEIWYUH, aHTPOIIOMETPUUECKUX JTaHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAILMIO, TPEACTABICHHYIO B BHUJIE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMII, JAUATPaMM,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOIO aHAIN3a JIAHHBIE C IIOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM HU3MEpeHui U HaOmoAeHUW (C  MCMOJBb30BAaHUEM  3pUTEIIbHOU
HarJISTHOCTH W/WM BepOabHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUAMH (C MCTOJB30BAaHUEM 3PUTEIHLHOW HATJISITHOCTH W/UIU
BepOaJIbHOM OIIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JUarpaMMbl Diisiepa, YUCIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHSATH OTEPAIMU HaJl MHOKECTBAMU: 00bEIMHEHUE, TIEpeceUeHue, TOMOJIHCHUE;
MEPEUYUCTISATh  DJIEMEHThI MHOXECTB; TPUMEHSITh CBOMCTBA  MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOU OMIOPHI).

HNmeth mpencraBieHue 0 rpauuecKkoM TMPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JIJIS OTMCAHUs MPOLIECCOB U SIBJIICHUI, B TOM YHUCIIE MIPU PEUICHUU 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBIATh JaHHBIC B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinye 3a1a4uu OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C MCII0JIb30BaHHUEM KOMOMHATOPHBIX NPABUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUYEHUN U 4YaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YACH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUNM U HAOIIOEHHM (C OMOpPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTb BepOATHOCTU CIydyalHBIX COOBITHM B HM3Y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM J10 IEPBOIO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpeleiIcHUN
BEPOSATHOCTEM.

NMmerp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KakKk O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.
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TEMATUYECKOE INTAHMPOBAHUE

Temaruueckoe IUIaHUPOBAHNWE M KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHME KaXXJIOM TeMbl Yy4eOHOTo mpeamera
«MaremaTtuka» IlpumepHON ananTUpPOBAHHON OCHOBHOW 00pa30BaTENbHON NPOTrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
00y4aromuxcsi ¢ 3aJep>KKOM TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOMIMM pasaenoM llpumepHoit
paboueii mporpaMmMel yueoHoro npeamMera «MatemaTukay o0pa3oBaTesIbHOM TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus. [Ipu
stoM OpraHuzanys BOpPaBE camMa BHOCUTh M3MEHEHHS B COJEP)KAHHE MU paclpelesieHue ydyeOHOro marepuajia mo rojaam
o0y4yeHHus, B TOCIEAOBATEIBHOCTh HM3YYEHHS TEM M KOJMYECTBO YacOB HA OCBOCHHE KaXKIOW TEMBI, OIpEACIICHUE
OpraHU3aLMOHHBIX PopM 00ydeHHs U T.. OOOCHOBAHHOCTH JTAHHBIX H3MEHEHUHN ONpeIesieTcsl BHIOpaHHBIM 00pa30BaTENbHON
opranuzanueit YMK, nHIuBUAyanbHbIMH ICUXO()U3NYECKUMH OCOOEHHOCTIMHU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOGHHOCTH HUMH Yy4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBiIeHHbBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacc (ae menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI A€ATEIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruuynas cucrema cuMciieHus. Psajn HarypanbHbIX uuncell.|UuTarbh, 3anMcbIBaTh, CPaBHUBATHL HATypaJIbHbBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansusiilt psn. Yucno 0. HaTypanbHble 4ncia Ha KOOp-|y4acTBOBATh B O0CY:KIE€HHH CIIOCO0OB YIIOPSIOYMBAHHS
HATYPAJbHBIMHU IWHATHOM mpsAMor. CpaBHEHUE, OKPYIVICHHE HaTypAIbHBIX |YUCEIL.
YK CJIaMU YHCEJL. HN300paxkaTh KOOPAMHATHYIO TPsIMYyI0, OTMeYaThb YKCIIa

(43 9)

Apudmernueckue JEHCTBUS C€ HATypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXXEHUH, CBOMCTBA
€QuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCHE0 YMHOICEHUS.

TOYKaAMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPIHWHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOTO psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBHIIO OKPYTIICHHUS HATYPAJIbHBIX YHCET IPU
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Henumenu u Kpamuevle 4YHCIA, pa3lOXEHUE YWCIA Ha
MHOXHTeH. Jlenenue ¢ ocratkom. IIpocTeie W COCTaBHBIC
yncna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HATypaJIbHBIM MTOKA3aTeJICM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCTOBBIX 3a/1a4 HA BCe apru(METHICCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YUCJIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelnb),
BBIYMCJISATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BU3yaJIbHOU OIOPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTe IpU  BBIYMCICHUAX MEPEMECTHTENbHOE M
coyeTarejbHOE CBOWMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHPOBATD
U INPUMEHATh IpaBWia NpPeodpa3oBaHUsl  YHCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISA IO TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IPABUJIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylyclia; Pacmo3HABaTh TIPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YMCIAa Ha IPOCTbIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh MCTMHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSl M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPOM Ha oOpaserl.

Pemiath TekcToBblE 3a7auM  apUPMETHUYECKUM CIIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJM3HPOBATH TEKCT 3a7a4u, epegopMyTUpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3éuparh
pEIIeHUI TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yINbTaT,
OCyHIECTBJISATH  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIIHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS C HCTOPUE pa3BUTHS apU(PMETUKH.

pas3jiMuHbIC  PCUHICHUA, 3allMCU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. V3mepeHue IMHBI
OTpe3Ka, METPUYECKHE EIMHHUIBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

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

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

PacnoznaBarp Ha uyeprexax, pPHCYHKax, ONMCBHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YyaJbHOW OIOpE): TOYKY, MHPSIMYIO, OTPE30K, Jyd4, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBath, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab3oBaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEINYUHY
yIia; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEJINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQUrypallMu TeoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJeTyaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOIO
aHaIu3a.

PacnozHaBaTh U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIH  YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonumare M  HMCHOIB30BATh INPH  PpelIeHUH 32124

3aBHCUMOCTH MEXYy €IUHUIIAMUA METPUUYECKOW CUCTEMBI Mep;
3HAKOMHUTBCSI C HEMETPUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KOHQUTYpaluu, UCHONB3Ys MU(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBunbHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, conaepkamux Apodu. OcHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpapHUyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
NpeaaraTb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATHh  KOOPAMHATHYIO
HPSAMYIO JUIsl CPAaBHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMpaBuUIIo;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl CcoKpaujeHus
Opobeu u npugedeHus OpobU K HOBOMY 3HAMEHAMENO 8
NPOCMEeNuUX CLy4asix.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHaTs apupmernyeckue AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyd4asx; HPUMEHSITb CBOHCTBA
apu(MeTHIeCKUX IEeHCTBUH I palliOHATN3AlUY BBIYHCICHUH.
BbhInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCIICHUN;
npeaarathb U NPUMEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh Mcce0BAHUSA CBOWCTB Jpo0ei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiimne TEKCTOBBIE  3aJayd, COAEpPKALIME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3oupaTh, OLEHHBATH PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3aady MpU HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTb OLINOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

Harasgnas MHoroyronsHUKd.  YeTbIpEXYrONBHUK,  NPSIMOYIOJNBHUK, | Pacmo3HaBaTh, u300paxkaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB U OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO0 MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TPSIMOYTOJbHUKOB, €IMHUIBI HM3MEPEHUS (bopmy  MHOTOyromBHHK, NpAMOYrobHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHUKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEITHBIE pa3MephI.

BbruncasaTs: nEepUMETp TPEYrojbHHUKA, IPSAMOYIOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIMMOCTH C OMOPOIl HAa ANTOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkatsh OCTPOYTOJIbHBIE, MPAMOYTOJIbHBIE u
TYIOYTOJIbHBIE TPEYTOJbHUKH.

Crponth Ha KieT4aToil Oymare KBagpaT U NMPSMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoOiCTBAa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAApaTa U NPSIMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHON CETKH IS ITOCTPOCHUS
¢buryp;  pa3duBaTb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3  KBaApaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSMOYTOJIbHUKU U KBaJIpaThl U HAXOAUTh UX IIOLIAAb (IIpH
HE00XOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B pa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOW CHUCTEMBI MeEp, HCHO0Jb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUHMEpPAaMH NPHMEHEHHMs IUIOWEAIN U
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemars 3agadyu u3
peaabHOM JKU3HHU, IPU HEOOXOTUMOCTH C ONOPOH Ha AJIIFOPUTM
IpaBUiIa, 00CYKIATh Pa3InYHbIe CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstnunas 3anuch npodeii. CpaBHEHHE IECATUYHBIX TPOOeH.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenne TekcToBBIX 3ajad, conaepkamux ApoOu. OCHOBHbIE
3a/1a4¥ Ha JpoOu.

IIpeacTaBasiTh AECATUUHYIO JApoOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEH.

N3o0paxath necaruyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBa M Pa3iu4Msl MPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHYHBIMHU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTe cBoiicTBa apudmMeTHUecKux MACUCTBUHM I
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumenamo npasuno oKpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JIECATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3zHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSIX,
NPUBOAUTL  NPUMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiimvie TEKCTOBBIE — 3aJayd, COAEpPKAIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upare pasnuyHble pELICHMS], 3alUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMompbI0 meaarora OHEHUBATh IOJIYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypbi
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

Ipsamoyeonvrulil napannenenuneod, kyo. Pazeépmxu kyba u
napasnnenenuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATb, HCIOJb3YS  TEPMHHOJIOTHI0, OLEHMBATh
JIMHEWHBIE pa3MEPBI.

I[IpuBoanTH MpUMepbI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJILHOTO Mapaiesenumena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIeNuIe a, MHOTOIPAaHHUKOB, HCIOJIb3YS MOJEIU IpU
HEO0XOIMMOCTH C HAPABJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHus, BBIYMCIASTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJieyienuIie/ia C OMOpol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKA3bIBAHHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTe 3HaU€HUS BBIPAKEHUM, COJIepKalNX HATypalbHbIE
Yuclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKuces MpU HeOOXOIUMOCTH C HApPaBISIOLIEH
MTOMOUIBIO.

BeiOupars cmocod cpaBHEHHsS ~ 4YHMCENl,  BBIYUCIICHHIA,
NPUMEHATh CBOMcTBA apudMeTudecKux JEeHCTBUH  AJs
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3agayd W3 pEaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHUBATL  CHOCOOBI  pEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

crnocooamMu,
BbIOMPATH

pPa3HbIMH
3aJau,

6 kiaacc (He meHee 170 u)
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Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHsI ¢ MHOTO3HAYHBIMY HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinamMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHIA, | HATYpaJlbHBIMU YHCJIaMH, HAXOAWTh 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCEI. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jenutenu u KpaTHBIE YKCTA; HAUOOIbWULL 0OWULL Oeumenb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenue uymcina Ha TPOCThIE MHOXUTENU. JlemuMocTh

CYMMBI U NIpou3BeieHUs. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKECHHH, COJEPIKALIUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKH PE3yNIbTaTa.
Hcronp30BaTh mNpH  BBIUMCIACHUSAX TepeMecTHTebHOEe H
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENss U KpPaTHOro,
HAuOOJBIIEro OOIEro JOeNuTelIs M HaWMEHBIIETO0 OOIIero
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YMCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU pPELICHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIErOo OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCThIE MHOXKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKIEHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemiaThb TEKCTOBBIE 3a/1a4H, BKIIFOYAIOIIKME ITOHATHS JETUMOCTH,
apu(MEeTHYECKUM CIOCOOOM, HCIOJB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OIMMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUs 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3IUYHbIE PpelIeHusl,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 ¢ HaIpaBJISIOIICH
ITOMOIIIBIO.

Kputnyecku orieHHBaTh MOJYyYe€HHBIH pe3yJbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUITMHA TTyTU HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3zHaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aUMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMble, [IBE
napajuieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHANKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH u
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JJIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM 4YHUCIE
HCIIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CIOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJICHTHbIE TPeICTaBJIeHUs] JIPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHrta. BerunciaeHue mpoieHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3aj1a4, COACPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJIAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoOM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Boinoanars apugmMeTnyeckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOH,  BBINOJIHSTH
npeoOpa3oBanusi poOel, BbIOUPATH CHOCO0, NPHMEHSATH
cBoiicTBa apuQMeTHUUECKUX IEHCTBUI IS paluoHAIU3alUN
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYWH, JICTIUThH BEJIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcNepUMEHTAIbHBIM NYTEéM OTHOIICHUE JTHHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth macmTal 1utaHa, KapThl U BBIYMCIATH PACCTOSHUS,
MCIIOJNB3YS MacIITad ¢ OMOPOil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 00OPOTHI PEUU CO
CJIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIa U YUCIIO O €0 MPOLIEHTY.
OxpyrasTe QpoOH U MPOIEHTHI, HAXOAUTh TPHOIFMKESHUS THCEIT
IIpU HEOOXOIMMOCTH C UCIIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemars 3agjauM Ha 4YacTH, MPOLIEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHUEe Apodu (TIPOIEHTa) OT BETUMYMHBI 1 BETMYHHBI TIO €€
npoOu (TporeHTty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuuHa oT apyrod. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3JIMYHbIC PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOJMMOCTH C HaIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAONUI] ©W  JUArpaM,
HUHTEPIPETHPOBATH TaOJIUYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIee U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBI0O MHCTPYMEHTOB (Urypy (OTpe3ox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCHUTENbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, UCIIOIB3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUN.  Bykeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 151 0003HAYCHHs YHCEN, NP 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 33/1a4u.

HccaenoBarb  HECIIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAUYEHUSX OyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIU
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; 1I€HA, KOJIUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYMCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apHU(METUUECKOTO
JIEUCTBUS.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssmMoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH,  VYTJIOB,
JaroHaneH.

H300paxkars Ha HEITMHOBAaHHOW U KJeT4yaTroll Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyroJibHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢uryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

MapajuiebHbIMU, MEPIECHIUKYIISIPHBIMU, PABHBIMUA CTOPOHAMHU,
OpsIMBIMU ~ yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
Ipeanarars U 00CyKI1aTh COCO0BI, AJITOPUTMBI IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O00CHOBBIBATDH, ONMPOBEPraTh C IMOMOIILIO KOHTPIPUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYTOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEpHBIE U HEBEPHbBIC YTBEPHKICHHUS.

HN3mepsaTh M CTPOUTH C NMOMOILIBIO TPAHCIIOPTUPA YIJIbl, B TOM
YHUCJIE B MHOI'OYI'OJIbBHHUKE, CPABHHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, NIPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

Boruucaste MIEPUMET]P MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypsl, UCMOIB30BaTh METPUUYECKHUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, MNpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

IMoo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. ucnosvie npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPUIATCIbHBIMHA YU CJIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoauTL NpUMepPHI HCIOJIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

M300paxkarth 1enble YKcia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
qyciia TOYKaMH Ha YUCIIOBOW IPSAMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCEl.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIE
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyJIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTh 3HAYEHHUS YHCIIOBBIX
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BBIPAYKCHHI, CoZepKaIINX EUCTBUSA
C TMOJIOKUTEIbHBIMHU W OTPHULIATEIILHBIMU YHUCIAMH  TPU
HEO0OXOIUMOCTH C OMOPOI HA AITOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienune
JTAHHBIX
(6 1)

HpHMOYFOHBHaH CHUCTCMa KOoOopJZiuHaT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuHcca " OpJAuHara.

CronbuaTbie U KPYroBbI€ JHArPaMMBI.

[TpakTuueckas padota «llocTpoenue nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
Ipe/ICTaBJICHHBIEC B TA0IMIIAaX U HA JHarpaMmax.

O0BSICHAT, M WUIKOCTPUPOBATHL NOHATHE TNPAMOYTOJIBLHOU
CUCTEMBbl ~ KOOpPJAMHAT  Ha  IUIOCKOCTH,  HCIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM MIIOCKOCTU TOYKH U
¢Gurypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurarb cTonbuaThie u KpPYyTOBbBIE JarpamMmbl;
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
Hcnonb3oBath MHGOpMALMIO, NIPEACTABICHHYIO B TabIuIax,
Ha JuarpamMmax JJjis pelieHus TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

Ipsimoyzonvueili napannenenuned, KyO, Hpusma, RUPAMUod,
KOHyC,  yumunop, wap u  cgepa.  Hzobpadicenue
NPOCMPAHCMBEHHBIX Quzyp. IIpumepni Pazeépmox
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Cosz0anue Mmooeneu
NPOCMPAHCMBEHHBIX PUSYP».

Ionamue o06véma, eounuyvl usmeperus o00véma. O0vEM
NpPAMOY20JIbHO20 napasieienunedd, Kyoa, popmynvl 0o6véma.

Pacno3naBarhb Ha yeprexkax, pUCyHKax, ONUCHIBATD IUPAMUY,
IIpU3MYy, LWIAHIP, KOHYC, IIap, M300paxkaTb HX OT pPYKH,
MOIeJINpoBaTh U3 Oymaru, MIAcTHJIMHA, MPOBOJIOKU H JIp. C
Harpasisitomed nomoinislo. [IpuBoAuTH NMpUMepbI 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BeEpIIMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMONB3ys SKCIEPUMEHT, HAOIIOJIEHUE, U3MEPEHHE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.1mqnﬁ:
MEXKYy TUPAMUJION U TIPU3MOM; MEXAY HHIMHIAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBath MoOjeJM TPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OMIOPOW Ha alrOPUTM yUEOHBIX
IECUCTBUM.

N3mepsaTs Ha MoJeJNsiX: IMHBI pEOEP MHOTOIPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajuleNienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
ONOpOM Ha CIIPAaBOYHYIO UH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaThs 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypalIbHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOHU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCENd M BBIPAKEHHH MpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux IeHCTBUH Uil palMOHAIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA [UIA DEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBIAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCIICHUI.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO 'OJAM OBYYEHMUS)

60




7 kaacc (He menee 102 u)

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepskaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH M 000TraIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckue IeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpoOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B JCCSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO IpOOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COICpPKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JpOOM: 3aMEHATh IpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaXKeHHE K (hopme,
HauOonee yIOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBbIBATh
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
JIpo0eil K IEHCTBUAM € LENIBIMU YUCIIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHBbIC NPHMEPBI CTENEHU C
HaTypaJIbHbIM IIOKa3aTesleM, OOBSCHSS 3HAUEHHUS OCHOBAHUSA
CTENEHM M II0KAa3aTessl CTENEHH, HAXOAWTh 3HAUYEHUs CTENEHEN

B " (& — 7060 PaIMOHANBHOE YHCIO, N — HATYpaIbHOE
YHCIIO) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIHIO.

[Tonnmath cMblIc] 3anMcH OOJIBIIMX YHCEJ € MOMOIIbIO

AeCATHYHBIX Apoleil U creneHel uynciaa 10, npuMeHATh UX B

peajbHbIX CUTyalMsX.

IIpuMeHSTH PU3HAKY IETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJIbHBIX YHUCEIL.

Pemates npocreiinye 3aa44 Ha 4aCTH, IPOLICHTHI, IIPOIIOPLUH,
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Ha HaxOXJIeHHe ApoOu (MPOIEHTA) OT BEITUYHUHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3NIMYHbIC PELICHUS, 3allMCU PEIICHUN TEKCTOBBIX
3ajad.

PacnozHaBaThb U 00BSICHATH, ONIMPAsCh HAa ONPEACIEHUS, IPSIMO
IIPONOPLIMOHAJIbHBIE u o0paTHO IIPONOPLIUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJibHOr0 MHpa, U3 JPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHMOHAJIBLHOCTH, IPONOPILHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsbIe BopakeHus. [lepemennslie. JlomycTumble 3HaYEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, pacCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwIeHOB.  DOpMyinbl  COKPAIEHHOIO  YMHOXKEHHS.
Pa3znoxeHne MHOrOYI€HOB HA MHOKUTENH.

Osaagersn HA 0azoBOM YPOBHe anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxonuth 3HaueHus OyKBEHHBIX BBIPOKEHHHM NpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYMCIIECHUS IO (hopMyam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX CllaraeéMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJIHOWJIEHAa Ha MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTOWJIEH, NPUMMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATh Pa3lokKEeHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTEM BBIHECEHHUS 32 CKOOKHM OOILEro MHOXHUTENS, IPUMEHEHUS
dbopMynbl  pa3sHOCTH  KBaapaToB, (OpPMYT  COKPaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHHE MHOTOWIEHOB Ui PpEIICHUsS
pa3aMYHBIX 337a4 M3 MaTEMaTHKH, CMEXHBIX IPEIMETOB, W3
peaIbHOM MPAKTHUKH.

3HAKOMUTBCA C MCTOPHUEH Pa3BUTHSI MATEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemennie cuctem ypaBHEHHMH CIIOCOOOM TMOJICTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa [IEpeEX0]a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIbLHOMY
emy Ooiee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoaOupars mpumepbl map 4HCEN, SBISIIOUIUMXCS PEIICHHEM
JIMHENHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IE€PEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OIOPHBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUST YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOI HA aIrOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPaBHEHHI 110
YCIIOBUIO  33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCITOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagiKoB pealbHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CBoicTBa (YHKIIHIMA.

Jluneitnass  ¢ynkuusa. Iloctpoenne rpaduxa

dynkmn. 'paduk Gynkaum y = kx + b.

JIMHENHOU

M3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMUTH TI'paUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHUCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJICBATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOIWCTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaABUIA).
Crpoutsh rpaduku auHelHONW GyHKknnd, QyHKpmu Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BoriOuparb, mnpuMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTHYecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiilime TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS

4acoB)
Yucna u KBanpatHslii KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. [ecaimuunvle npUOIUINCEHUS UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oomnepatrio M3BJICYCHHA KBAJPAaTHOI'O KOpPHA U3
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(15 ) YpaBHeHue Buaa X’ = a. qHCIia, HCHOJb3YS MPU HEOOXOJUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHEl. | OueHUBAaTh  KBaJpaTHble KOPHH LENbIMU  YHCIAMH H
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHuUBaTL M YNOPSAOYMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb CBOMCTBA KBAaJpPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHe#l 1
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKalluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHbIE U3
reoMeTpHUeCKUX M (pU3ndecKux (HopMysa Mpu HEOOXOIUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAIIMX KBaJpaTHBIE
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO0I€ pELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C TNPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJMpoBaTh OnpeiesieHHe CTENEHH C 1IeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOMIEro MUpa (OT JIEMEHTAPHBIX (ipu HEOOXOUMOCTH 1O BU3YaJILHOM OTOope).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENHHOCTH IpolieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MHpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM [T0KA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) Hcnoab3oBarh 3amMch 4YKuCEl B CTAHAAPTHOM BHUJAE JIA

BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3aANMNCHLIBATH B CUMBOJIMYECKOi (opme u
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBA CTEIIEHH C IIEJIBIM

nokasareneM (Ipu  HEOOXOJUMOCTM C  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJBb30BAHUEM  CIPAaBOYHOW HHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | Ksagparueii TpéxwieH. PasinoxkeHne KBaapaTHOro TpéxudicHa | PacmosHaBaTth — KBajpaTHBIM — TpEX4JeH,  YCTaHABJIMBATb

BbIPaKCHUS. Ha MHOXUTEIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTEJIM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPABUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PalliOHAIBEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOHATL YKCIIOBBIE MTOACTAHOBKA U BBIYHMCIAATH 3HAYCHUE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHe | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJISTOPA.

(154) anreOpanyeckux ApoOeil. I[IpeoOpazoBaHue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alire0panveckoit 1poou u

cojiepxanux anredpanyeckue 1poou. NPUMEHSATHb €ro I IpeoOpa3oBaHus APOOEH.

BbInoHATL fAeiicTBUSI ¢ anredbpanyecKuMu JApoOsSMH TpU
HEOOXOUMOCTH C HampaBisoomeld mnomoupo. [IpuMeHsTsH
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 (opmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OIKCHIBAIONINX OBITOBBIE CHUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

U HEPABEHCTBA. dopMmya KOpHER KBaApaTHOTO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagipaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHEHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(15 4) Pemenne TEekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBAJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBaJAPaTHBIM, C TOMOIIbIO
peoOpa3oBaHUl 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
MpaBuIIA.

HabaonaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHULIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnov3osanuem oopasya).

Pemath TekcTOBBIE 3aJauM aureOpanyecKuM CIIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckod MoJeIN MyTEM COCTaBJICHHs ypaBHEHHs (IIpU
HEOOXOUMOCTH C  HaIPaBJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMH, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHHS C IBYMsI IEPEMEHHBIMHU.
U HEPaBEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B 1IEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM [ByX JMHEWHBIX YypaBHEHHH C JIByMs |HCHOJb3ysi LHM(POBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMepbl PEIICHUsST CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarh napajuienbHble U IIEpECEKarolUecss IpsMbIe 0 UX
I'pauueckas  unmepnpemayus — ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8Y M NepeMeHHbIMU. Pemiate cucremsl [BYX JIMHEHHBIX YPaBHEHHM C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJISIeTCS JTMHEHHBIM IPU HEOOXOJMMOCTH C HaIpaBIIsIOLIEH
IIOMOILBIO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  pewierus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4H AIT€0OPanIECKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nTepeMeHHOM. JInHeTHbIe HEpaBEHCTBaA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOW MPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiars, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMO.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUE

CHCTEMBI HEPAaBEHCTB Ha YHUCIIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnonb3oBaTh  QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoObl 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMmynaMu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHiA.
OnuceiBaTh cBOMicTBa (QYHKIMH HAa OCHOBE €€ IpaUyecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOAUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBarh  QYHKIHOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTPakKalOUUX peaabHbIE
nporecckl W siBieHus. IIpUBOIMTHL NPHUMePHI TIPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE MPOrPAMMBbI JIJIsI TOCTPOCHUS
rpadukoB QpyHKINN U U3y4EHUS X CBOHCTB

DyHKINH. UYrenne wu moctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBAEMBIX BETHYWH IO 3HAYSCHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX CIy4asx BbIpa:KaTh (GOpMYJI0l 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIHMHAMHE.

I'paduk pyHKIIUK Y = X2,
Oynkmun y = X2,y = X%,y = x5,y = "; epaguueckoe

peuierue ypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYron

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokasbiBaTh
CXeMAaTH4YeCKH II0JOKEHWE Ha KOOPJWHATHOM IIJIOCKOCTH

rpadukoB (yHKIUH Buga: y = XZ, y = X3,

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe mudpPoBLIe pecypchl s MOCTPOSHUS TPadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/Ie OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHHUS 4YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHUi BBIPAKECHUM, PEIICHUST YPABHEHHI.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agaum M3 peaJibHOM KU3HHM, TNPHMEHSATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 321241, CPABHUBATH, BBIOMPAThH CIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 )

Ha3Banue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaThL MpeacTaBIeHUs] O YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunbie opoou. MHmnooicecmeso | HATypadbHBIX YHUCEN JO MHOXKECTBA JICHCTBUTEIHHBIX YHCEIN.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JEHUCTBUTENLHOTO YHCIa KaK OECKOHEYHOW JECATUYHOU JIpoOH,
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(9 uv) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC NPUOJIMKCHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue |3anucoviéams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0etucmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcia.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMEI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKAa pPE3yabTaToOB|apupMeTHyecKHe [eHCTBHA C pPALUOHAIBHBIMH 4YHCIAMMU;
BBIUHCIICHU. HAXOMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIIMU U
KOpHEH; BBIYMCJIATh 3HAYEHUST YUCIIOBBIX BBIPAXKEHUN.
IMosyunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIbHBIX
YHCEJI B PAKTUYECKOU IeATEIbHOCTH YEJIOBEKa.
AHaJIM3MPOBATh U /JeJaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OxkpyriasiTe JEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UICTOPUEN PA3BUTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W TNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOMl HA aIroOpuT™M  y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasznodceHuem Ha MHONCUMENU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenune 1poOGHO-pallMOHAIEHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpOCTellIne ApoOHO-pallMOHATIBLHBIE
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpeasiaraTs BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBbIE 3aJaud PpPa3HbBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

Cucrema IByX TMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUsI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBLHO-TpAQUUECKHUE MPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexoaUuTh OT CJIOBECHON (POPMYIUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHUI;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOIHATH npeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uMHTeprpeTanusi HEPaBEHCTB U  cHcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM NPSIMOM, 3alUCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHMEHATh HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJI€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh PACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPATLHBIMH TIOKa3aTENAMHU 2 U 3, UX
rpauKy ¥ CBOMCTBA.
I'paduxu dyrkumii:y =kx,y = kx + b,,y = ax’,y = a,y

:\/x_,y :k;

TUIOCKOCTH rpaduKkoB pyHKImid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBoauTh, mnNpuUMEpPbl KBAAPATUYHBIX 3aBUCUMOCTEH U3
peasbHOM KU3HH, (PU3UKH, TECOMETPHH.

BoissBAATH U 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dyukimm Yy = ax’ + bx + ¢ (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpaQUK KBaJpaTHUIHbIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
= ax + p)? y = ax® + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJIM3MPOBATH U NIPUMEHSATH CBOMCTBA U3YUYEHHBIX (YHKIIHIA
JUIE WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
peCypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI MTOCIEN0BATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uneHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBbIX N YJICHOB.

H3006pascenue unenos apugmemuueckou u 2eomMempuiecKol
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb NMHICKCHBIC 0603Ha‘~I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJb30BAHMEM TCPMUHOJIOI'HUH,
CBSI3aHHOH C MOHITHEM IIOC/ICIOBATEILHOCTH.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa Mocjaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CIIM BBIIKMCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYl0 M = T'€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMUs.

Pematrs 3amaun ¢ wHcnoib3oBaHMEM (GOpMysl N-ro  4ieHa
apudmeTnyecko U TEOMETPUYECKON MpOorpeccuii, CyMMBbI
MEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl nocredogamenvHocmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U ABJICHUH U3 pEeaTbHOU
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apupMeTH4ecKon
IIPOTrPECCUU, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HM €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina v BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBbHBIMM YUCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHONICHHUSI, TIPOMOPIIMH; OKPYIIIEHHUE, MPUOIIKEHHE, OLICHKA,
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOCHHE, CBOWCTBA M3YUEHHBIX (YHKIIHIL;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB.
AKTYaJIM3MpPOBATh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUA,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YMCII0, MOAYJb YUCIA, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ 4YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH H YIIOPSAA0YUBATH YHCIIA,
MPEACTABIATh YHCIA HAa KOOPAMHATHOW IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuMETHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallue IPOLEHTHI, J0JIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMsS —
paccrosiHue, IleHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTUYEeCKHI annapar, HHTePIpeTHpPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIE JEMCTBHSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBHIBATH IIENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pa3oKeHHe MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYyCTHMBbIE 3HAYEHUS IEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBath NoHATHUAMM: GYHKIHS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH  3HAKONOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJbIIEe M HAMMEHBIIEE 3HAUCHHSI
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHATEHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab30BaTh rpadpuku 71 ONpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHwst 3a7ad M3 APYrHX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBaunmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITHUS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4YeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aHUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX U YIJIOBBIX BEIUYHMH, BBIYHUCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp w  mnomaab  ¢uryp, cocraBieHHbIXx  u3|IIpoBoauTh mpocreiiiiyie NOCTPOCHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TJa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKAa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS reOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TpEyroJbHHUKaX M  IepBUYHBIC | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE ¥ pABHOCTOPOHHUE TPEYTOJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOJBIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIHLHUKOB.

®opmyanpoBaTh OIIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPECYroOJIbHUKA, CEPEANHHOTO NEPICHAUKYIIApa
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[Ipocreliline HeEpaBEeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBEeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOI
OINOpBI: HABOJAIIME BONPOCH M/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @OopMyJMpoBaTh  NOHSITHE  MAapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJI0B HIepECEeUEeHNH apaUIeIbHBIX MIPAMBIX CEKYyLIEH). H3yuatp cBoiicTBa yrioB, 0Opa30BaHHBIX IPHU IEPECEUECHUH
TPeyroJibHUKa [lpu3Hak  mapalaenbHOCTH  HPSIMBIX — 4Y€pe3  PaBEHCTBO |M1apaJUIENbHBIX IPSAMBIX CEKYILEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs a0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajUIeIbBHOCTH  JIByX TPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojipHUKa 00pa30BaHHBIX MPU IEPECEYEHUU JTUX IHPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPUUYECKUX 3a7adaX C UCIIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpJbl U TUAMETPHI, UX cBoWcTBa. KacaTtenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowsamue o|nuamerpa M KacaTeIbHOW K OKpyXxHocTH. M3ydaTrh wuxX
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblil|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4KCIE HCNOAB3Ys HH(POBLIE pecypChl:
(14 9) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKa. BriucaHHas B | OKPYXKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonwvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPey2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONUCAHHOM
OKPYXXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aITOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYH  TOYKYy W
NEPIEeHIUKYJIIPHON TaHHOW NpPsIMON; OMCCEKTPUCHI AAHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUSA FEOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

[ToBTOpeHHe n 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

YeTpIpEXyroJibHUK
"

Hapannenor paMM, €T0 NPU3HAKU U cBoiicTBa. YacTHbIe cirydan
ux

napajiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyanpoBaTh omnpe/eIeHHUsI: napauiesiorpaMma,
NpsSIMOYTOJIBHUKA, pomOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparenuu, IPSIMOYTOJIbHOM TPATICIIHH.

Hcnonb3oBaTh MNpPU  pelleHHMH TNPOCTEHIIUX  3a7a4
MPU3HAKKA U CBOMCTBA: MapajuiesiorpaMma, MpsiMOYTOJIbHUKA,
poM0Oa, KBajpaTa, Tpalelud, pPaBHOOOKOW TpameluH,
NPSIMOYTOJIBHOM Tpareum.

[IpuMeHsITH METOJ YIBOCHUS MEIHMaHbl TPEYTOJIbHUKA C
OIOPO¥i Ha aJITOPUTM IpPaBHJIA.

Hcnoab3oBaTh 1MQPPOBBIE PECYpChl IS HUCCIICIOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UICTOPHUEH Pa3BUTHS IreOMeTPHUH.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTPe3KaXx,
NoA00HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUsL.
Ilponopyuonanenvie  ompesku, NOCMpoOeHUe  YemEEPMOo2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IIpakTnyeckoe NpruMEeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHs C IIOMOULIBIO HUPKYJIA U JIMHEHUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPe3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH HA TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3aj7lad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUHA.

IIpumeHsiTh  TOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[Tonsitrie 06 00IIEH TEeOpUU TUIOIIAIH.

®dopMynbl IS IUIOMIAA TPEYroJbHHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue naowaoeii cnodicnvlx ueyp uepes pasdouenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJep)aHUueM. Pewenue 3adau ¢ nomouvio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

teopun tuiomaau  (Mepsl), (OPMYJIHMPOBATHL CBOMCTBa
TUTOIIA !, BBICHATD MX HATJISAHBINA CMBICII.

[TpumensaTs  ¢opMynbl  IJIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpalemud C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJBHUKA YEPEe3 NUAarOHaIu U Yrol MEXKIY HUMH C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30KMEHNE HA YAaCTH U IOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonuth miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemiate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMM OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHHST ~ MEXIY CTOPOHAMH B  TPSAMOYTOJBHBIX
TpeyrosibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznetb NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOUIEHMS  MEXIy  CTOPOHAaMu B

IIPSIMOYTOJIBHBIX TPEYroJbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpalIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOU U | DopMy/IHpPOBATH OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yTo).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY YTy,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETBIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCJIATH YIJIbI C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpumMeHeHuMe STUX CBOWCTB MpU  PEHICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3ajau. LEHTPAJbHOM YIJIe IpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareiabHbie BzaumHoe pacnonokeHue ByX OKpyxkHocTed. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKY, BBIBOAUTD HX

OKpY:KHOCTel CBOICTBa U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIM3A.

(13 ) Hcnonb3oBaTh 3T CBOWCTBA M INPU3HAKH IIPU PELICHUU
3az1ay.

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHSATHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBSI3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTsIMH Kypca.

3HAHUH

(4 9)

9 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuidi yrioB ot 0° 10| @opMyIMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHYC OpAMOro W Tymoro yria. Teopema|(QyHKIMH TymbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOl Ha AJITOPUTM Y4EOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 4) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aauM, CBOAsSIIMecH K
JUAroOHaJIN U yroJl MEXTy HUMHU. HAXO0KIEHUIO PAa3IUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHdeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX uyp. HceaenoBath OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeOeHUuU OMmpe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYKarOUel 1eHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHol. [Ipumenenue 6 peutenuu ceomempuyieckux 3aoay. | Boleooums mempuueckue coomuouwieHus mexncoy ompeskamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPeY20JIbHUKOS.
Pewams 2eomempuueckue 3a0auu u 3a0auyu u3 peaibHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbI Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPbl Kak HaMpaBI€HHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKUI (nmepemerexue) "

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe NpOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATHUKUA U
MEXaHHUKHU.

busznueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeneHMsi CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reomerpuueckue 3ajadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE IPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATEI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIBHON CUCTEMBI KOOPJMHAT,
KOOPAMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIja |AE€KaPTOBBIX KOOPJMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHblIe U IePICHAMKYJIIIPHbIE IPSMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKPY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH TeOMETPUYECKUX 3a/1a4. PemaTtp 3aga4mn Ha HAXOXKIEHUE TOYEK [IEPECEUEHUs NPSMBIX
Mcnonb3oBaHue MeToja KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmoun
IpU pPELICHUM 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NIPU PEIIEHUN T'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTU4YEeCKHUX
MojieIel pealibHbIX 3a7a4 («MEeTOJl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEGHHA M HCCIENOBAaHUMI
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH oTipeiesieHue IPABUIIbHBIX
MHOIOYrOJIbHUKH. |Yucio 7 M JUIMHA OKPYXKHOCTH. [[nMHAa AyrH OKpPY)KHOCTH.|MHOIOYTOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jauna Panuannas mepa yria. IToab30BaTHCS MOHATHEM JJIMHBI OKPYXHOCTH, BBEAEHHBIM C

OKPYKHOCTH U
IUI0IIAAb KPYyra.
Boruuciienue
nJioiajei

8w

[Inomans kpyra um ero 3J1eMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomnianeit Gpuryp, BKIFOYAIOUIUX JIEMEHTHI Kpyra.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJMHY IYTU U paJlaHHYI0 MEpy yIJia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTh 1I01A0L KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) IS
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boriuncasars miomany (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI

82




OKPYKHOCTH (KpyTa) ¢ OTIOpOii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peaabHON )KU3HU.

JBuzKkeHUSs Tonamue o 08udiceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvrnolii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpEICICHHs MapauIeIbHOTO IEepeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OIMOPOIA.
HaxoauTh HEMoIBUKHbBIE TOYKHU 0 00pa3Ily.
HaxoauTh IEHTPHI M OCH CUMMETPHUH MpocTeHmux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuu 2eomempuiecKux 3a0ay (pazoupamos npumepbi).
Hcnonvzoeamn 0151 nocmpoenusi u ucciedos8anutll yupposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3aIMsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucreMaTusauus | IIpocreiiine reomerpudeckue (QUIypsl M UX CBOWCTBA. | TPEYrOJIbHMKH, MpPSIMOYIOJbHBIN TPEYroNbHUK, MeEAHaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCcKUX BETUYHH. OMCCeKTprca W BBICOTA TPEYTOJNIBHUKA, MHapajlieliorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBaJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyeckue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM.  BrnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpYKHOCTB.
YeTsIpEXYrOJIbHUKY.
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlekapTOBBI KOOPIMHATHI HA TJIOCKOCTH.

Brucannsie n OITMCAaHHBIC

KacaTeNnbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroabHUKOB;
MApAJLICIBHOCTE U MNEPHEHIUKYIAPHOCTH IPSAMBIX, YIOJI
MEXAY MNpPSIMbIMH, CHUMMETPHUS OTHOCHTEIbHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I u 1Jromaagu prra,
00BEMa MPSMOYTOIBHOTO MapallyieNienunea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYroJIbHasE  CHUCTEMA
KOOp)II/IHaT, BeKTOp; HUCIIOJb30BAaTh DJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/ISI JOAHHBIX U pemeHI/m 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemars, 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s1 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KU3HU.

TEMATHUYECKOE INIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHUKA»
(IIO TOAAM OBYYEHUS$I)

7 kjaacc (He meHee 34 1)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimuuax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. 3BriedeHue u
MHTepHpeTanus TaOMu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeacTaBIeHUE MAAHHBIX B BHUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) NUarpaMM. UTeHue u mocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBanBaThp Ha 0azoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabmuIl M JuarpamMm C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XKHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIJIEHHOM W CEIbCKOXO35MCTBEHHOM NPOIYKIMUH,
OO0IIIeCTBEHHbIE U IIPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboTl ¢ TaOMUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSAMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTHIecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padota «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOoOp, Mepa IEHTPAIbHON TEHACHIIMH (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUAHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHHONM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTh cBOiicTBa CpPEeIHHX, B TOM YKCIE C MTOMOIIBIO
U(POBBIX PECYpPCOB, B XOJe MPAKTHUYECKUX padot, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammoi.
Ipaxmuueckas paboma « Cnyuatinas usmeH4usoCmo ».

Oceausamv noHAmMUA. yacmoma 3HAYEHUU 6 MAaccuse
OGHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmocpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVUAUHOU UBMEHYUBOCMU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 )

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0avu ¢ NOMOUWbIO
epagha. Cmenenv (sanenmuocms) eepuunvl. Hucno pédep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCIb BEPUIUHDBL), YENb U YUKIL.
Oceausamv nonamusn:. nymo 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK  CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxooa epaga, Ha
noucKk  nymeil 68  OpPUEHMUPOBAHHBIX — 2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHuss 3a0ay U3 Kypca
aneebpul, eeomempuu, meopuu 8eposmMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 0ocmosepHblx codbbimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHas KOCMb 8 Meopul 6epOMHOCME. H3yuamo 3nauuMOCmb  MAN0BEPOAMHLIX COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX NpumMepax (asapuu,
HecuacmHvle cyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHbIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepaibHas KOCMb) 6 Mmeopuu 8epoSmMHOCMEL.
Habénwoame u uzyuame yacmomy cobwbimutl 8 NPoCMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbI0 YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O6006menue, [IpencraBnennie  maHHbiX.  OmnucarenpHas — craTUcTHKA. | [IOBTOPATH W3ydeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBISIOIICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKHU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJAE U )KU3HHU UEIOBEKA

8 kiacc (He meHee 34 4)

Ha3zBpanue
pa3nesia (TeMbl)

OcHoBHOE cogep:xaHue

XapakTepucTHKA 1eATEJIbHOCTH 00y4alomINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHASL KOCTb.

I[loBTOPSAITH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha

IPEICTaBICHHE U ONHCAaHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pematr 3amaum (Mo BHU3yaJbHO#  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX W OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  omope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
OPUMEPOB CIIy4allHbIX COOBITHI, MaJlOBEPOSTHBIX U
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCNEpPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUcn068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUE, UCHONb308AMb MU XAPAKMEPUCTIUKU OJI5
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeosamv 6  obcyyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu  UaU HATUYUU  CEA3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeUUMCs
OaHHbIM, 8 MOM YUCTe C NOMOWbIO KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXecTBO, MoAMHOXKecTBO. Omnepanui HaJ MHOKecTBamMH: | (OcBaMBATh MOHATHSI: MHOKECTBO, DJIEMEHT MHOYKECTBA,
(4 q9) o0benuHeHue, mepecedeHue,  gomoysiHeHue.  CBoOWCTBa | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: MEPEMECTUTENBHOE, | BBINOJIHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, paCIpeIeIUTEeIbHOE, BKIIOUCHHS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'padmyaeckoe mpeicTaBICHIHE MHOXKECTB. Hcnoab3oBathb CBOIICTBA: MEePEeMECTUTENHHOE,
coUeTaTelbHOe, pacHpee/IuTeIbHOe, BKIIOYCHHS (C

WCIIO0Jb30BAHUEM BU3YaJIIbHOM OMOPBHI).
Hcnonb3oBath rpaduueckoe mnpeacTraBicHHe MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLECCOB U SBICHUM, NpuU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YalIbHOM OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OnbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHUE BEPOATHOCTE COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
ombITa (C WCIOJB30BAaHUEM 3pPUTEIBHONW HArJSITHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArsIAHOCTH — W/WIK
BepOAITBHOM OTOPHI).

IIpoBoauTH U M3yYaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, JpYTUX MoJieneil)
B XO/€ MpaKTHYeCKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepeea:  eOUHCMBEHHOCMb  NYMu,
Cywecmeosanue GUCAYel BepUIUNbl, CEA3b MeNCO)y HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nymov 8 depese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiuH unu péoep 8 depege, 06x00 OUHAPHO2O Oepesa, 8
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MOM Yucie C npuUMerReruem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eeposmuocme. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHOCHb.
Heszasucumvle  cobvimus.  [Ipeocmaeénenue  CayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovlmus, onepayuu Hao coovlmusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUsL 08YX
coovimuil ((hopmyvl CLOJHCEHUS BePOIMHOCMELN).
Yuacmeosamo ¢ oocyscoenuu pewrenusn 3aoauu, ¢ mom
yucie mekCmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyenuss CoObIMuUl ¢ NOMOWDBIO
yucnoseol  mpamot, ouazpamm  dinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp nOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoeneHus)
cobvimuil.

Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb30B8AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTuka. ['padsl.
BepositHoCTh CIIy4aifHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YYEHHBIX XapaKTEePUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oobcyrycoenuu pewenua 3apaum C
MpUMEHEeHHEM TpadoB.

Pemate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMM (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyuecKux TMpeACTaBICHUI U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
nepeyncIiecHne KOMOMHAIIMK (YUCIIa IePECTaHOBOK, YK CIIa
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONIb30BaHueEM TpeyroibHuka [lackas.

9 kaacc (He MmeHee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0 X CS

IHoBTOpEHUe [IpenacraBnenne  nmanHbiX.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanuun Haja coObITHsAMH. He3aBUCUMOCTh COOBITHI.
(4 1)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATBH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONKUCAHUE JAHHBIX.
Pemiate 3agaum Ha  HaxXOXIEHUE  BEPOSTHOCTEH
00BEIMHEHNS W TIEPECEUeHUs COOBITUIA, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJIb30BaHHEM  TpadUdIecKux
MPEJICTABICHUM U JIEpEBA CIIYYalHOIO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KoMOWHAIuUi (drcna
MEepPEeCcCTaHOBOK, YHWCJIA COYETaHWN), Ha HaXOXICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,

90




B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuino yMmHOXeHus. IlepecTaHoBKu.
®aktopuasi. CodeTaHuss U YUCIO COYETaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJ Yucia,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETAaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (IO
oOpasiry).

Pemiats mpocreiimme 3ajayM Ha NPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJEKTPOHHBIX TaOJUI] B XOJI€ MpPaKTU4YECKOW paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas éepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eoMempuyecKoll 6epOSIMHOCIU.
Yuacmeosamo ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyod, Ompe3Ka Uiu
Oyeu OKPYHCHOCU, YUCTOB020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Ycenex u Heynaya. Cepusi HCIIBITAHUH J10 TIEPBOTO
ycnexa. Wcneitanus bepnymiu. BepostHocTu coObITuil B
cepun ucnbiTanuii bepaymau. [Ipaktuueckas pabora
«Hcnerranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U Heyaya),
cepusi MCHBITAHWM, HACTYIUICHHME IEpBOro  ycIexa
(Heynaum), cepus ucnbITaHui bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEPUM UCHBITAHUN JO MEPBOTO
ycrexa, B TOM 4Hucie ¢ MpUMEHEHHEM (OpPMYIIbl CyMMBbI
TFEOMETPUUYECKON MPOrpeccuu (C ONOpOM Ha CIIPaBOUYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXAEHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yainbHOH OMOPO).

H3yuarh B X01€e NpaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHuil bepuymm

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA U pacHpesiesieHUe BEpPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHUE MW JUCIEPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS —Kak
TEOPETUYECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE OONBIIUX unces. 3MepeHue BepossTHOCTEH
C MOMOIIBI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCET.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTEH.

HN3yyare u o00cCykaaThp IpuUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHHME MOHETHI, WIPAJTbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUCHUE, JUCTIEPCHS CIIydYallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeeICHUI0, B TOM YHCIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTUYeCKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpeNesieHnd, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yacToTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIHIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIITNX YUCEN B 000CHOBAaHUHU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBJICHUSX,
pOIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBinenue  NaHHBIX.
BepositHOCTB CIIy4aliHOTO COOBITHSL.
komOuHaTopuku. CrydaliHble BEIMYUHBI U PaCTIPEICTICHHUS.

OnucarenpHasd  CTAaTUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 3aa4u Ha [IpEACTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a5a4un Ha HaX0XK/IEHUE BEPOATHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMA COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST W TMepeceuyeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUSMU CIyYaWHBIX HUCIIBITAHUN

IIpu pa3paboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JIOJDKHBI OBITH YUYTEHBI BO3MOYKHOCTH
HCIIOJIb30BaHUS JICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBIISIONIUXCS YICOHO-METOANICCKUMHU MaTepUaJlaMH
AJIEKTPOHHBIE YYEOHMKHM W 3aJaYHUKH, DJICKTPOHHBICE OHOTUOTEKH, BUPTyaIbHBIC
7a00paTOpUH, UTPOBBIC MPOTPAMMBI, KOJUIEKIIMU ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU ISl OOyUEHUS 1
BOCIIUTAHUS PA3IUYHBIX TPYIIT ITOJH30BATEICH, MPEACTABICHHBIMA B JJICKTPOHHOM (IIM(GPOBOM) BHJIE M PEATU3YIOIIUMHU

(MyJIbTUMEIUNHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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