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I[TOACHUTEJIBHA A 3AITNCKA

PabGouass mporpaMma MO MareMaTUKe s OOyYaroIIMXCs C 3aJep>KKOMN
ncuxudeckoro pazsutus (naiee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHuUs
MOJrOTOBJIEHa Ha OcHOBe denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHAapTa OCHOBHOro obmiero oopazoanus (IIpukaz Munnpocsemenust Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IOCTHIIMN Poccuiickoit
®eneparmu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), [MpumepHO
aZanTUPOBAHHOM OCHOBHOW 00pa30BaTENIbHONW MPOTpaMMbl OCHOBHOTO OOIIETro
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIEPKKON TMCHUXUYECKOTO pa3BUTHs (000pEHHOI
pemienueM @YMO no obmemy oOpazoBanHuto (mpotokos oT 18 mapra 2022 r. Ne
1/22)) (nanee — ITAOOIT OOOQO 3I1P), ITpumepHoit paboueit mporpaMMbl OCHOBHOTO
oOmero oOpa3zoBaHus 10 mpeameTy «MaremaTtuka», IlpumepHoli mporpaMmsl
BOCITUTaHUsA, C YYETOM paCIpEACNICHHbIX M0 KJaccaM MpPOBEPAEMbIX TpPeOOBaHUHU K
pe3ynbTaTaM OCBOEHUs AJanTHUPOBAHHOM OCHOBHOHM 0Opa3oBaTEIbHOM MPOTrpamMMbI
OCHOBHOTO 00HIEro 00pa30oBaHUsl OOYYAIOIIMXCS C 3aJIEPKKOU TMCUXUYECKOTO,
Ycraa MAOY «Cpennsisi obiieobpazoBarenbHas mkojga Noe 2 ¢ yriryOJieHHBIM
W3YUYEHHUEM aHTIINICKOTO s13bika «Bennmkoro HoBropoaa.

B paGoueii mporpamMmme ydTeHbI HJleW U MONOKeHUs KoHIeniuu pa3BUTUS
MareMaThu4eckoro oopaszoBanus B Poccuiickoii®deneparumu.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebnsiii npeamer «MaTemMaThkay BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VueOHbwlii mnpeaMer pa3BUBaeT
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHrne, (QYHKIMOHAIBHYI0O TPaMOTHOCTS,
YMEHHsS ~ BOCHPMHHMATh ¥  KPUTHYECKH  aHAIM3HPOBATh  WH(GOPMAIHIO,
MIPEICTABICHHYIO B Pa3UYHBIX (hopMax.

OOyueHune mMaTemMaTHKe JAET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PallMOHAJIbHYI0O W HH(POPMATHUBHYIO peub, yMEHHE OTOMpaTh HambOoJjee
MOJXOJSIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpaUUeCKUe CpeicTBa ISl BhIPAKCHHUS
CY>KJIEHUW U HATJISTHOTO MX MPEICTABICHHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABIISIETCS OOIIee 3HAKOMCTBO C METOJaMW TO3HAHUA JCHCTBUTEIHHOCTH,
MpECTaBICHNE O MPEAMETE U METOAaX MATEMATHKH, UX OTIIHYUN OT METOJIOB APYTUX
€CTECTBCHHBIX M TYMaHUTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTHUKU
JUIA peIIeHUs] HAYYHBIX W TPUKIAIHBIX 3amad. TakuM oOpa3oM, MaTeMaTHYeCKOe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MaTreMaTUKHd TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHTAHUIO
YelloBeKa, TMOHMMAHHUIO KpacoThl M H3SIIECTBA MAaTEMaTHYECKHX pacCyKICHUH,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO HUI€U CUMMETPHUU.
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[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaThuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3I1P Hambosee BBIpaX€HBI OTCTABaHUS B
Pa3BUTHH CIIOBECHO-IOTUYECKUX (OPM MBIIUICHHSA, IO03TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUAIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBI K MOMOIIY, MOTYT BBINIOJHUTH NEPEHOC HA aHAJOTWYHOE 3aJaHUE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTEIBHBIX ONEpauui U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX NEHUCTBUMA. Y 00ydarouiuxcsi 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, MPOU3BOJMMBIE B YME. B IMCHMEHHBIX BBIYUCIICHUSX OHHU
MOTYT IpPOIycKaThb OAMH U3 NPOMEXKYTOUHBIX IaroB. IIpu paboTe ¢ uYnCIOBBIMU
BBIPA)KCHUSAMH, BBIUMCICHHEM HMX 3HAYEHUS MOTYT HE YAEPKHUBATh IPABUJIbHbBIN
nopsaok AeiictBuid. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPUHATH PELIEHUE O IMOCIEA0BATEIBHOCTH BBIIOJIHEHUS
nercTBUil. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBI YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydyeHHE TeMbl «DYHKIUW»: MpH
onpeaeneHU (YHKIUMOHAIBLHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXAy 00JacTbio ornpeaeneHuss GQyHKIUN U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, WHOrAA OrPaHUYMBAIOTCS
MaHUMNYJSLHUSAMA C YUCTAMH.

[Ipn w3yueHunm reomeTpuueckoro wmarepuana oOydarommuecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTb  JIOTUMYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIbHbIE PACCyKIeHUA. HenpoyHble 3HaHNWsI OCHOBHBIX TEOPEM I'€OMETPUN
NPUBOJUT K OIIMOKaM B PEIICHWH TeoMeTpUYecKux 3agad. OOyuaromuecss MOTYT
MOJIMEHUTH (POpMyYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbdkam B
peleHnH  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BHUTBIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41e€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP Tpebyercs Oosbllie BpeMEHM Ha 3akpervieHHue MmaTepuala,
aKTyaju3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOTro mpeameTa «MarteMaTukay
HeoOxoauMma ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  ajanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MAaTEpHAl PEKOMEHIYETCS H3y4daTb B IPOLECCE IPAKTUYECKOM AESITEIBbHOCTH IO
pemiennto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCid Ha YypOKaX MAaTeMaTUKH CIOCOOCTBYIOT TMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBEIME Yyerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpuIecKast durypa, IepeEMEHHas, BEPOSITHOCTb, byHKIIHA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydaromnmxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MAaTEMATUKHU KaK
4acTU 001N KyIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEIIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEUW OOyYarolmuxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanrue (YHKIMOHATHLHON MaTeMaTHYEeCKOWM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HWHTEPIPETUPOBaTL W  OICHUBATh
MOJTyYEHHbIE PE3YJIbTaTHI.

JlocTikeHne 3TuX 1esnei 00ecreuynBaeTCs PEIeHNeM CICIYIONNX 3a0ay.

* ¢opmupoBath y oOyuaromuxcs ¢ 3[IP HaBbiku yueOHO-TIO3HABATEIHHOU
NESATEILHOCTH: TUIAHUPOBaHUE pPalOOThI, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKON AEATETbHOCTU: SICHOCTA M TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (GhopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU YYaIlllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka U1 HHPOPMATHUKAY,;

" pa3BUBATh NMOHATHIHOE MbIILJIeHUs oO0y4aronuxcs ¢ 311P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOCHUS MPOTPAaMMHOTO MaTepuaia Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MaTeMaTHku B 5—9 kmaccax: «Hwucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «3MepeHne reOMEeTPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TUHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteun. Kpome 3Toro, umx oObEeIMHSET JIOTMYEcKas COCTABIIAIOILAS,
TPaJAULOHHO NIPHUCYLIasi MATEMATHUKE U POHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPChI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh MOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a (pOpMUPOBAHME JIOTHUECKUX YMEHUN pacupeensieTcs o BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil pabouell mporpaMMbl, pacrpeAes€HHbIM M0 ToJaM O0Oy4eHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, YTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH TOHSATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEIOBATENBHO U
HOCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUINA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
3I1P, pactmmpss u yriayosnsas e€, o0pa3ys MpoYHble MHOKECTBEHHBIE CBs3U. OOIme
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpeactaBiieHbl B [IpumepHoit
paboueil mporpaMmme OCHOBHOT'O 00IIIero 00pa3oBaHUs.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue ydeOHOMY mnpeaMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbiioe BHUMaHUE yAEIAETCS 0TOOPY y4eOHOTO MaTeprasa B COOTBETCTBUU C
NPUHIIUIIOM JOCTYITHOCTH TPU COXPAHEHUH OOIIero 0a30BOr0 YPOBHS, KOTOPBIN
JOJIKEH 10 COIEPKAHUIO U 00beMy ObITh aIaTUPOBAHHBIM Jisi oOy4varontuxcs ¢ 3[1P
B COOTBETCTBUM C HMX OCOObIMU OOpa3zoBaTelbHbIMU TOTpeOHOCTSIMHU. CremyeT
o0nerunTh oOBJaJeHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpenctBom ero
JETANIBHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B TMPUMEHEHUU 3HAHWM, MCIOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yasbHas oOIopa,
aMsITKa).

[IpumepHas nporpaMma NpeayCMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHHI:
YMEHBIIIEHHE 00BbEeMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTICIBHBIX TEM WIIU
LEJbIX Pa3esioB B MaTepHalIbl JIsi 0030pPHOT0, 03HAKOMHUTEILHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIIAHE PEKOMEHAYETCS W3y4daThb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durypb», «lumunanp, konyc, map», «Kyo»,
«IIpssMoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOM»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadus»); «M300paxenue reomeTpruueckux (GUryp Ha HEIMHOBAaHHOW Oymare ¢
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHopTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsimbie», «OceBasi U LEHTpadbHasl CUMMETpUn» (M3ydaeTcsi B Kypce reOMETpHUH);
«beckoHeUHbIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTuuHOe NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJHMYECTBO YacOB Ha clieayrouue TeMbl: «Pemenue
JIOTMYECKUU 3amau», «lnmHa otpeskay, «llIkamb», «PacnpenenuTenbHblii 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MPsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
oymare», «Jlenutenu u kpatHble. [lpuszHaku nenumoctuy, «HaumGonbimmii oOmumi
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0y, «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amay nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUIN MO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHLIE Y4eOHOT0 roJia), Ha U3y4YeHne HauboJsee TPy IHbIX U 3HAYMMBIX TeM: B V Kiacce
— Ha pEIICHNE YpaBHEHUH, MPUBEIEHNE APOOU K HOBOMY 3HAMEHATEII0, YMHOKCHHUE U
JIeNIeHNe JIECATUYHBIX JpoOed, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTENIbHBIMU M OTPULIATEIbHBIMU YHUCJIAMU, PEIICHUE YPAaBHEHUH, CIOKEHUE U
BBIYMTAHKUE YMCETI, COACPKAIUX MENTYI0 U APOOHYIO YacTh, HA YMHOKECHHE U JICTICHHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEIYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIbHBIX
qyucesn, apuMeTHYeCKUe ACHUCTBUS C JEUCTBUTEILHBIMU unciiamMmuy, «HaxoxneHue
npuOIMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTIKEHHS», «YUeTHble H
HedeTHble GyHKIM», «DYHKIHSA y=X"», «DYHKUHA y= ax’, ee rpaduK U CBOICTBA.
['paduku pyHkmil y= ax’+nwu y=a(x-m)2, «YpaBHEHHE C IBYMsl IEPEMEHHBIMU U €T0
rpaduk», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



YJICHOB apU(METUYECKON U TeOMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTH.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JIMHEHHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPaTUYHOM
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: JUIsSl  JIydIlen
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHKE BBIPAXKEHMI, a TAK)KE HA 3aKPEIUICHUE U3YUEHHOT0 MaTepurara.

T'eomempus

Crnengyer OCHOBHOE BHUMAaHHE YACIHUTH PAKTUYECKOW HAIPAaBICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJIEE CIHOXKHBIA JJIs BOCHPHUATHS TEOPETUUECKUIL
matepuai. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HarjsiiHbIE CpefcTBa OOy4eHHus, OOJIbllle MPOBOJUTH MPAKTHYECKUX padoOT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pelIeHue 3a1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTHA — PUCYHKaM M YE€pPTEkKaM.

O3HakoMuTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTenbCTBO. AKCHOMBIY,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MIEPIICHIUKYJISIpA K NpAMO», «MeTos reoMeTpudeckux Mecr», «Meron ynBoeHus
Meaunanbe», « Teopema daneca u TeopemMa 0 MPONMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMEeTpUYECKUX (PYHKIUN IPU BO3paCTaHUU
yria», «DopMynsl IsI  paguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
IBIKEHU», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHass CUMMETPHSI,
«ITapannenbupiii  mepenocy, «IloBopor», «lIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33aJa4d HA IOCTPOECHHUE C IOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Perienue
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

BoicBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBAET HAMOOJBUINE CIOKHOCTU JIJIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 U3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM JUI1 YYEHHKOB Marepuase. OCHOBHOE BHHUMAaHHE CIEAYET YAEIUTh
paszmenaM, CBA3AHHBIMH C TIOBTOPEHMEM IPOMIAEHHOIO MaTepuana, YBEIUYUTh
KOJINYECTBO YIPAXHEHUM M 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOU IEATEIBHOCTBIO
00yJaroIMXcs.



HeoOxoaumo nepecMOTpeTh COAEpKaHUE TEOPETHYECKOro Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErNoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HArJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUSA CIIOKHBIX (OPMYJI, pelIeHUs HEeCTaHAApTHBIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmMa IpeIoCTaBIsET aBTOPY padouel mporpaMMbl CBOOOTY
B pacrpe/eIeHny MaTepuaa 1o 4eTBepTsaM (TpuMectpam). PactipenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEeOHOTO ToJa CaMOCTOSTEIBHO OIPEaeseTCs
o0pa3oBaTeNbHON OpraHu3alyeil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yYarOIIUXCsI
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycioBiaeHHbIe
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHE
OCMBICJICHHOE OCBOCHHE COAEeP:KaHUHM 00pa30BaHMsA 0 IPEeAMETYy
«MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuwatoumuxcsa ¢ 3[IP onpenensierca ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6umx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIHTh
BUJIBI ICATEIBHOCTH CielIM(PHUHBIE 1711 JAHHON KaTeropuH JeTei, 00ecrneynBarone
OCMBICJIICHHOE OCBOEHHME COAEpXKAHMsS OO0pa30BaHHsA 10 MPEAMETY: YCHIICHHUE
MPEeIMETHO-TIPAKTUIECKON JESATEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
yepelOBaHUE BHJOB JACATEIBHOCTH, 3aJCHCTBYIOIIUX Ppa3UYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepualla ¢ OMOPO Ha alIrOPUTM; «IOIIArOBOCTHY» B N3YUYEHUH
MaTepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHON BU3YyaIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI,
OMOpHBIE TaOJMIIbI); PEUEBOM OTYET O MPOIECCe U pe3ysibTare JeATeIbHOCTH;
BBIMOJIHEHUE CIHEIUANIbHBIX 3aJaHull, 00ECIeUUBAIOIUMX KOPPEKIHIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHasi TemMaTudeckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOydaromuxcs ¢ 3IIP cylecTBEeHHBIM SIBISIIOTCA TMPUEMBI PabOThI C
JIEKCUYECKUM MatepuajoM Mo mnpeamery. [IpoBoaurtcs cnenuanbHas paboTa 1o
BBEJICHUIO B aKTHUBHBIM CIOBaph O0YUYaAIOIIUXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4yaempie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZIEPAKKA, aITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepalbHBIM TOCYAAPCTBEHHBIM 00pa30oBaTeNIbHBIM
CTaHIapTOM OCHOBHOTO 00Iero oOpa3oBaHus y4eOHbIM mpeameT «MareMaTukay
BXOJIUT B IMpeaMeTHyr0 oOnactb «MaremaTuka W HWH(GOpPMATUKa» W SBISAETCS
o0s13aTenpHbIM JUIs U3ydeHus. B 5-9 knaccax yueOHbll npeamet «MaTeMaTHKa
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TPaJAMIIMOHHO M3Yy4YaeTcs B paMKax CIEIyIOUIMX y4yeOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kkiaccax — KypcoB «AnreOpa» (BKJIIOYas 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi npelycCMaTpUBAETCs BbIACICHUE B y4eOHOM IUIaHE Ha
M3Yy4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCcOB B HEJIEIIO B TEUCHUE KAXK]IOTO
rojia o0yuenus, B 7-9 kiaccax 6 yueOHBIX 4aCOB B HEJENIO B TEUCHUE KAXkJI0r0 roja
00yueHus, Bcero 952 yueOHBIX yaca.

Conepxanue yueOHOro mpenMera «MaremaTtuka», TMPEACTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByer @DI'OC OO0, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmmiero o0Opa3oBaHUS,
[IpumepHOl aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHON MPOrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUaAIOIIUXCS C 33A€PKKOUN IICUXUYECKOTO Pa3BUTHSL.

OOmiee 4mMCIIO YacoB, PEKOMEHJOBAHHBIX MJII M3YyYCHHs] MaTeMaTWKH B 5—9
KJlaccax, cocTaBiisieT 952 vaca:

o B 5 kiacce — 170 gacoB (5 4acoB B HEJENIO);
o B 6 kiacce — 170 gacoB (5 4acoB B HEJEIO);
o B 7 kimacce — 204 yaca (6 4acoB B HEJICIIIO);
« B 8 kimacce — 204 yaca (6 4acoB B HEJEINIO);
o B9 kimacce — 204 yaca (6 4acoB B HEJEINIO).

Takum oOpa3omM, B LEIOM Ha HU3yYeHHWE MareMaTtuku B 5-9 kiaccax

otBoauTCs 850 yacom (1o 170 yacoB B KaXkJ0M KJjacce).
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[TPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETAMU O0YUEHHUSI MaTEMATUKE B 5—6 Kiaccax sIBISIFOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIONINXCS;

" pa3BUTHE WHTEJUIEKTYyaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH OOYyYarommxcs ¢
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MaTEMaTUKH;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha tocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MAaTEMAaTUKU U OKPY’KaIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHONM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA I PEUICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJyYEHHBIE pE3yJbTaTbl W OLEHUBAThb HMX HAa
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAaKT€ M B3aUMOJCHUCTBUHU. TaKXe B Kypce NPOUCXOIAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuyenue apudmeTnueckoro marepuaiga HauMHAETCA CO CHUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YMCIAX, MOJYYEHHBIX B HadalbHOU wwiKoie. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCA C PA3BUTHEM BBIYMCIMTEIBHOW KYJBTYPBI, B
YaCTHOCTH € OOy4Y€HHUEM MPOCTEHIINM MpUEMaAM MPUKUAKUA U OLIEHKH PE3YJIbTaTOB
BbIUKCIICHHN. V3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTCs B 6 Kjacce 3HAKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATalm B OCBOCHHM ApoOEi, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uAesMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKM 3PEHUs JIOTUKU W3JIOKEHUs YWCIOBOM JIMHUM, KOTA IPaBWIA JEHUCTBUM C
JACCATUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM aJIrOpUTMaMHU
BBIMOJHEHUS JEHCTBUM C OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JECSITHYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJII MOHUMaHUS OOY4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIlMCU IPU U3YYEHHUH IPYTUX NPEAMETOB U MPU IMPAKTUYECKOM
ucronp3oBannd. K 6 kjmaccy OTHeCEH BTOpPOM dTam B H3YyYEHUU ApOOeH, Te
IPOUCXOANUT COBEPILIEHCTBOBAHUE HABBIKOB CPAaBHEHUS M INpeoOpa3oBaHMs IpoOeid,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHMCJI€ 3HAYEHUN BBIPAKEHUM, COAEPKAIIMX U OOBIKHOBEHHbIE, U JIECATUYHBIE
IpoOu, YCTAaHOBJIEHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mpoOMCXOAUT 3HAKOMCTBO C MOHSATHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUCHHUS MOJTOKUTEIBHBIX U OTPUIATEIBHBIX YUCEIT SIBIISIECTCS
TO, YTO OHM TAKKE€ MOTYT pacCMaTpHUBAThLCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHus: TeMbl «I10M0KUTENbHBIE U OTPULIATEIIBHBIE YHCIIA» BBIIEIACTCS MOATEMA
«llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
NEUCTBUSIMU C TIOJIOKUTEIBbHBIMA M OTPULIATEIIBHBIMU YHUCJIAMU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENbHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyCcli€ W C IpaBWIaMU 3HAKOB MPU BBITOJHEHUH aApU(PMETHUECKUX JEHCTBUU.
N3yuyeHue parMoHAIbHBIX YMCE]I Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATIBHBIX
BOITPOCOB, TEM CaMbIM pa3/eJICHUE TPYIHOCTEN 00JIeTYaeT BOCIPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 00yyeHUUM pElIeHHIO0 TEKCTOBBIX 3a/lady B 5—6 Kilaccax HCIONb3YIOTCA
apudmernueckue NpuéMsl perieHus. TeKCToBbIE 3aJauu, pelaemMble Ipu 0TpabOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJ1a4 CIEIYIOIIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHWS W Ipornopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS ¢ NpHEMaMHU pELICHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcs paboTaTh ¢ HH(OpMalue, npeacTaBieHHON B hopMe TabauIl niu
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoOTpeHo GOpMUPOBaAHUE
MIPOIEIEBTUUECKUX aNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yyycia B 3aBUCMMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HUCHOJB3YeTCS MPEXJE BCEro Ui 3alucu O0O0IuX
YIBEpXKACHUA W NOpeNIoXKeHU, QopMyn, B YaCTHOCTH MJI  BBIYUCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENS YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HampaBJICHHas Ha  pa3BUTUE OOpPa3HOrO0  MBINUIEHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCSI HA HAIJISAHO-NIPAKTHYECKOM YPOBHE, ONUPAETCS Ha
HarIsiAHO-00pa3Hoe  MbIIIJIeHHEe oOydJaromuxcsa. bonbinas  posib  OTBOAUTCS
NPAKTUYECKONM  JEATEIbHOCTH,  OMbBITY,  JKCHEPUMEHTY,  MOJICIUPOBAHMIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTcs HM300paxaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpuUBalOT UX MpocTeiiiue cBoiicTBa. B
npolecce U3y4YeHUs HarIsiIHOW F€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4YarouMMUCs B
HayaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy IUIaHy B 5—6 KjaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYAeT apu(METHYeCKUuil wmartepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJIENI0 B TEUEHUE KaXKJOro rojaa oOyudeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATYypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOIA.

[lo3uunonHasgs cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENOUYUOHHOU CUCMEMbL CYUCIeHus" . JIeCSTIHAs CHCTEMA CUNCIICHIS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATypalbHBIX YHACE].

CroxeHne HaTypaJbHBIX YHMCEN; CBOMCTBO HYJIA IPU CIOKEHHHU. Brruntanue
KaK JeicTBUE, 00paTHOE CIIOKEHHUIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HyJId U €IMHULIBI TP YMHOXXEHUU. JleneHue kak aeiicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  gelicTBui, CBA3b  MEXAy HuMH. IIpoBepka  pesyinbrara
apupmernyeckoro neiicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoerumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonp3oBanue OykB i1l 0003HAUEHHSI HEU3BECTHOIO KOMIIOHEHTA U 3alUCU
CBOMCTB apr(METUUECKUX JTCHUCTBUM.

Lenumenu u xpamuvlie uucna, pasliokeHHe Ha MHOXUTenu. lIpocteie u
cocTtaBHbIC uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM [OKa3aTeleM. 3aluCh YHCIA B BUAE CYMMBI
pPa3psAIHBIX CIAracMbiX.

UucnoBoe BbIpaXeHUE. BplyuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
MOPANOK  BBINOJHEHUS  JAcUCTBUM.  Mcmonb3oBaHWE  TIPU  BBIYMCIICHUAX
NEPEMECTUTEIBHOTO U COYETATEIbHOI'O CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOKEHHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIoOcoOe 3amucu  4YacTH  BEJIUYHWHBI.
OObikHOBeHHBIE 1poOu. [IpaBunbHbIe U HempaBuiIbHBIE ApoOu. CMmemanHas Jpoob;

! 3).'(601: " Jajiec€ KypCcuBoM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCJIILHOM IUIAaHE. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HETIPABUIILHOMN APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HENMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opoou x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

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

Hecarnunas 3amuch apobeit. [IpencraBieHue necsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300paxkeHne NeCITUYHBIX ApoOel TOYKaMH Ha YHUCIIOBOW IMPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Peuwenue 3a0au nepebopom 6cex 603M0O*CHbIX apuarnmos. VIConb30BaHKe PH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIONINE BEJIIMYMHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHMSI, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TAOJIUII, CTOJIOUATHIX UATrPaMM.

Harasignas reomerpust

Harnsaueie npencraieHus o purypax Ha IOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsmou, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

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

N3o0paxxenne ¢uryp, B TOM 4YHCIEe Ha Kieryatold Oymare. [locmpoenue
KOHGhueypayuii u3z yacmeti NpsAmMou, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
bymace. VIcnonb30BaHWE CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[lnomanar NpSAMOYroJIbHUKA Y MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
NpPSIMOYTOJLHUKOB, B TOM 4Huclie (Uryp, n300pakEHHBIX Ha KJeTyaToil Oymare.
EnnnHuie1 namMepenus miiomaim.

Haenaonvie npeocmasnenus o npocmpancmeeHHblX Queypax: npamoy20ibHblil
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasxicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napamnenenuneoa. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiienenuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSX TEPEMECTUTEIIBHOTO M COYETATEILHOIO CBOWCTB CJIOXKEHUS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHE
HaTypaJbHbIX YHCEIL.

Jlenutenn W KpaTHBIE YHCIA;, HAUOOIbWUL 0OWuUll Oeumenb U HaAuMeHbulee
obwee kpamuoe. enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHue Apooei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelmieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJI0oro M 1EeJoro mo ero yactu. J[poOHoe uMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHOM ApoOU B BUJE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NpoOM B BHUAE JeCATUYHOM. JlecaTuunble TpoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUe JACHCTBUSI U YMCIOBBIE BBIPAYKECHUSI C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BeITUYUHBI U BEJIMUUHBI 110 €€
NPOLIEHTY. BhIpaskeHre MpOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienue 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvnovle Yuc1a

[TonoxxutenpHble W OTpHUIlAaTeabHbIe 4Yucna. Llenple uucna. Moodyas uucaa,
eeomempuydeckas —uHmepnpemayus Mooyas uyucia. V300paxkeHue 4ucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHenue uyucen. ApudMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM
MIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3alIMCH MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JEHUCTBUU. byKeeHHble BblpadCeHuss U YUCI08ble
noocmaroeku. byKBEHHBIC pPaBEHCTBA, HAXOXKJIEHHWE HEWU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpPa U TUIOMIANA TPSMOYTOJIbHUKA, KBaJpaTa, 00béma
napannenenuneda u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepkaldx 3aBUCHMOCTU, CBS3BIBAIOIINX BEJIUYUHBI:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTb; IMTPOU3BOIUTEIILHOCTD,
BpeMsi, 00b€M palboThl. EQuHUIBI M3MEpEeHHus: MacChl, CTOMMOCTH; PACCTOSIHMUS,
BPEMEHH, CKOPOCTH. CBS3b MEK1y €AMHULIAMHU U3MEPEHUS KAXK/I0M BEJIMYHHBI.

Pewienne 3amay, cBA3aHHBIX C OTHOLIEHUEM, MPONOPLIMOHAIBHOCTHIO BEJIUYMH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHre MaHHBIX C IOMOIIBI0 Tabmum W jguarpamMMm. CrojOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (Urypax Ha IDIOCKOCTH: TOYKA, MPpsMasi, OTPE30K,
Jyd4, YToJj, JOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPAJLlesibHble NPSMble,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHHM: MEXIY JABYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaJIPaTHON CETKeE.

M3MmepeHne W TIOCTPOCHHE YIJIOB C IIOMOIIBIO TpPaHCHOPTHpA. Bubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYIOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSIMOYTOJbHUK, KBaapaT: UCIOJIL30BaHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicenue ceomempuieckux gpueyp Ha HeluHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaan. [TpuOmmkéHHOE N3MEpPEeHHE ILIOMAAN (GUTYp, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUA0U KpYed.

Cummempusi: YyeHmpaivHas, ocesas u 3epkaivHas cummempuu. [locmpoenue
CUMMEMPUUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymazcu, nposooKu,
nAACMUIUHA U Op.).

llonamue o6wvéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUEBHOI'O KYPCA «AJII'EBPAY. 7—
9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecreuynBaeT M3y4yeHUE JPYruX NUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y 0OydalomMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKICHUU
U CYIIHOCTH alireOpanyecKkux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HayKOW SIBJICHMM W MPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MaTEeMaTHYECKOTrO
MOJICJTUPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
coBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl e€CTECTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BuUTME  yMeHUs  HaOmomaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI, (POPMYITUPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl 00€cleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTUBHBIE
paccykJieHus, OOO0OIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOydenue anreOpe mpeanojaracT 3HAYUTEIBHBIH OO0BEM  CaMOCTOSATEIIBHOU
NESATEIbHOCTH  OOYYarONIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue 3aaad
€CTECTBEHHBIM 00pa3oM SIBIIETCS peanu3anueld JAesTeIbHOCTHOTO MPHUHIUIIA
00yueHwus.

B cTpykType mporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUS; «AJIre0OpandecKue BhIpaKeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COIEpKATENbHO-METOIMUYECKUX JIMHUNA PA3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xo1e n3yueHus Kypca o0ydaromuMcs
MPUXOJNUTCS JIOTUUECKU PpacCyX JaTh, HCHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTWKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMAaTHYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIUE  OBJQJACHUI0O  OOYyYalOIIUMHCS  OCHOB  YHHMBEPCAJIbLHOIO
MaTeMaTH4YECKOro s3bIka. TakuM 00pa3oM, MOXKHO YTBEPXKIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOUM OCOOCHHOCTBHIO Kypca «AJredpay sIBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conepxanue JnuHUM «Yucaa W BBIUMCICHUS» CIYXKUT OCHOBOWM ISt
JMadbHEUIero M3y4eHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBINIIEHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JISI TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUPpAIMOHATFHBIMU YWCIaMHU, (POPMUPOBAHUEM MPECTABICHUN O JICHUCTBUTEIHHOM
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yuclie. 3aBepIllieHre OCBOCHUS YMCIOBOM JINHUU OTHECEHO K CTapIIEMY 3BEHY OOIIEro
o0Opa3oBaHUs.

CopeprkaHue IBYX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyJarONTUXCs
MaTeMaTUYECKOro armapara, HeoOXOAUMOIo IS PEIIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX NPEAMETOB U NPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4. B OCHOBHOM MLIKOJE
y4eOHBI MaTepuana TPYIIUPYETCs BOKPYT PAMOHAIBHBIX BhIpaKEHUU. AJreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKA JIJI1 TOCTPOCHHSI MATEMATUYECKUX
MojieJiel, OMUCaHUs MPOIIECCOB M SIBJIICHUU peajbHOro Mupa. B 3amaun oOydeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUS Kypca WMHGOPMATHKH, U OBJIAJCHUE
HaBBIKaMHU JIEyKTUBHBIX paccykaeHuit. [IpeodpazoBanne CUMBOIBHBIX ()OPM BHOCUT
CBOM crnenupuYecKuid BKIJIAJ B pa3BUTHE BOOOpaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUM O (DYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYECKONW MOJENIU JJis
OTMMUCAHUSI U HUCCIEIOBAaHUS Pa3HO-OOpPa3HBIX MPOILIECCOB M SIBJICHUN B MPUPOJE U
oOmectBe. M3yueHue 3Toro marepualia CriocOOCTBYET Pa3BUTHIO y OOYHAIOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIUYHbIE BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
MPEJICTABICHUI O POJIM MATEMATUKU B PA3BUTUH LIUBUJIN3ALUNA U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kilaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENII0 B TEUEHHE KaXXJOro rojaa oOy4eHHs, BCEro 3a TpU Toja
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

YQucna u evluucienus

PanuonajabHbIE UHCJIa

JpoOu OOBIKHOBEHHBIE MU JECSATHYHBIC, MEPEeXo]i OT OJHOM (opMBlI 3alUCH
npobeit k gpyroi. [loHsTue panyMoOHAIBLHOTO YHCIA, 3alHuCh, CpPaBHEHHE,
VOOPSAIOYMBAHUE  PAIlMOHANBHBIX  4Yucel.  ApuMmeTudyeckue  JeHCTBUS  C
palMOHAJIBHBIMU 4YHCIIaMU. PellleHue 3amad U3 peaibHOM NPaKkTUKU HA 4YacTH, HA
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JpOOH.

CrerneHb C HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

[IpotieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 33]a4 U3 PEaIbHON MPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe IpsMags W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3HAYEHHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCHMOCTH MEXAYy BEIWYMHAMU B BUJE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHMUsl CyMM W IMPOM3BENCHMI, NpaBUiia PACKPBITHS CKOOOK M
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CrteneHb MHOrowieHa. ClioeHue, BBIYMTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbimu u e2o epagux’. CrucreMa IByX
JVHEWHBIX YpAaBHEHHW C JBYMsI INEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUN.

Koopounamot u ecpagpuxu. @ynxuyuu

Koopaunara Touku Ha npsMoi. UuciaoBeie MpoMexyTKkh. PaccTosiHue mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHATa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix dhopmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

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

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [lonamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYMCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAS 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKXECHHE, JEJIEHHME anreOpanyeckux  JpoOeil.
PanmonanbHblie BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHENH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEMHBIX YPABHEHH C IBYMS [IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOU.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
CnocoObl 3a1anus QyHKIMM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKIMM, ONMCHIBAIOLUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE

3aBUCUMOCTH, UX rpaguku. OyHKIUU Yy = x>,y = X3y = VX Y = J;. I'paguueckoe

peuierue ypasHeHul U Cucmem ypasHeHul.

9 KJIACC

Yucna u evivucnenus

JlecTBUTEIBbHBIE YHCJIA

PanmonanpHbIe YHCIIA, UPppAYUOHATbHBIE HUCIA, KOHEUHble U OecKoHeuHbvle
decsmuunvle Opodu. MHodcecmso Oelicmeumenbhblix Yucesl, 0elicmeumelibibie YUcid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPIMOILL.

Cpasnenue  OelicmeumenvHblX  Hucel, apugmemuueckue Oeucmeust ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenus, npudInKeHns, OIleHKU
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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, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHuE. [Ipumepsvl peuwieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHUE ¢ IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OJIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil cTeneHu. ['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
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HepaBeHCTBa.
I'paduueckas uHTEpnperanyds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MAapadOJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yX, ¥ = Knux cBoicTBa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenenenue v criocoObl 3aJaHUSI YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHaTHEe 4YHCIOBOM TMOCIENOBATENBHOCTH. 3aJaHue MOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmyIioi u popmyIoit N-ro ueHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMmynbl N-ro ujIeHa
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIl DOCHI.
Croorcrvle npoyenmui.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «l'eomerpusi» npeactasiensl B [IOOI1
OOQO. Onu 3akioyaroTCsA, MPEXKIAE BCErO0 B TOM, YTO HA YpOKax TIeOMETpUU
oOydJaronuiicss y4uTCcsi MPOBOJUTH JIOKA3aTENbHBIE PACCYKIECHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOUYEHUsA, JOKa3blBaTh HCTUHHBIE YTBEPKICHHUS WU CTPOUTHh
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHPOBATH OOpaTHBIC YTBEpKIAeHUs. B oOyuenuun
YMEHHUIO pACCYX JaThb COCTOUT BAXXHOE BOCIHTATEIBHOE 3HAUYECHHUE H3YyUYCHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enp0 H3ydeHHsS] TEOMETPUM SIBJISIETCS HCIIOJb30BAHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUM KaK MaTEMaTHYE€CKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B pEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKojJe. I 3TOro y4uTelo pEeKOMEHAYeTCs
noaAOUpaTh 3aJayd MPAKTHYECKOro XapakTepa Il pacCMaTpPUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTH BBIYMCIEHUS W OLIEHMBATh aJ€KBAaTHOCTh IOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxkHO MNOMYEPKHUBATH CBSI3M TE€OMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OIMPEICICHUS TEOMETPUUYECKUX (UTYp U TIOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHUE TIOJyYCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yweObHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue purypsl 1 ux cBOCTBaY, «3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapTOBBI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrxkeHMs
miockocti» U «IIpeobpazoBaHus o100M.

VY4eOHbIil TUIaH NpegycMaTpUBaeT U3ydYeHHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TPH rojia 00yueHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

HavanbpHble mOHSATHS reoMCTpHH. Tqua, nmpsamMas, OTpE30K, JIy4. VYrom. BI/II[LI
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yriaoB. BeprukanbHble U CMexHbBIE Yrubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnoguvle céoticmea ocesoti cummempui’. TlpuMepsr
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOe I peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpEyroJbHUKA.

CBoiicTBa U MPU3HAKKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPHU3HAKH MApaUIENIbHBIX NpAMBIX. CyMMa yIilOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyTONBHBIA ~ TPEYroabHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHON K IrUnoTeHy3e. [Ipu3Haku paBeHCTBa NPSAMOYIOJIBHBIX
TPEYTOJBbHUKOB. [IpsIMOYTONIBHBINA TPEyroNbHUK ¢ yriom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPeEY20AbHUKA, HEPABEHCTBO O JIUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIMKYIISAp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpy»HOCTb U KpPYT, XOpJa U AUaMEeTp, UX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B YroJl. BnucaHHas u onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
clydad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUE JINHUU
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuKa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaxu noooodUs
mpey2oabHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3aa4.

CpoiicTBa mIomanel reoMmerpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJibHUKa, NapajuiesiorpaMmma, pomOa u Tpameuuu. OTHOUICHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

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

3
3).'(601: " Jajiec€ KypCcuBoM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCJIILHOM IUIAaHE. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOU. YTIIbI
MEXKJy XOpAaMyh U CEKylMMH. BriucaHHble W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

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

Pemenne tpeyrospHuKOB. Teopema KOCHMHYCOB M T€OpeMa CHHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuyu OMpe3K08 Xo0po, meopemul 0 NPOU3BEOEHUU OMPE3KOE8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHume BekTOopa IO  JIBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHatel BektOopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOX KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuinbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yTJia, BEBIYMCIEHUE JUIMH IyT OKpYyKkHOCTel. [Inomane kpyra, ceKTopa, CEerMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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I[TPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HeJOoCTaTKa WM u30bITKa WHPOpMAMU HEOOXOAMMO B TOM UHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO mo3ToMy
OCTpO BCTajga HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOyYarOUIUMXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3[1P, ¢yHKUIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOUIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOM COCTABJIAIOIIEH YMEHHE BOCIPUHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSATHOCTHBIA XAapaKTE€p MHOTUX pPEAJIbHBIX IIPOLECCOB M  3aBUCUMOCTEH,
IPOU3BOJUTH IPOCTEMIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHallu3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl yd4eOHOro Kypca «BeposiTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHUU:
«IIpencraBneHune TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; «DIIEMEHTBI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CITY>KUT OCHOBOM 7151 YOPMUPOBAHUS HABBIKOB PaOOTHI ¢ MHPOpMAITUEH: OT YTCHUS U
UHTEpIpeTaund MHGOpMaluU, NPEICTaBICHHON B TabmuIax, Ha AMAarpaMMax |
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yyaTcst cunThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OICHMBaThb WX BIHAHHE Ha
paccMaTpuBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE IIPEICTABICHUE O CIIy4YalHONM H3MEHYUBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJECHIIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IJIsl U3y4YEHUS
TEOPUHU BEpOATHOCTEH. bombioe 3HaueHue s ooydaromuxcs ¢ 3I1P 31ecs uMmeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISMH.

[TonsiTue BEpOSATHOCTHM BBOJAUTCS Kak Mepa MpaBAONoNo0Us CIydyailHOro
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcs ¢ mpoctedmmmMu
METOJAaMU  BBIYMCJIEHUSI BEpPOSITHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTaxX C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMU  MCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMMH,
NO3BOJISIIOIIMMU  CTaBUTh M peliaTh Oojee ClOoXHbIE 3adadud. B Kypc BXoasT
HayaJIbHbIE  NPEACTABJICHUS O CIYyYaWHBIX BEIMYMHAX M MX  YUCIOBBIX
XapaKTEePUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCd IMIPUMEPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TaKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax m3ydaercs Kypc «BepoOSTHOCTP M CTAaTUCTHUKA», B KOTOPBIH
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KakJ1oro roga ooydenus, Bcero 102 yaeOHbIX Jaca.

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX MporeccoB. M3Biaeuenne nHGpoOpMauu U3 AUarpamMm u
TaOJIHII, MCTTOIH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OnucarenpHasi CTATUCTUKA: CpeaHee apupMETHISCKOe, MEAWaHa, pa3Max,
HanOoJbIllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHuIX COObIMULL 8 NPUPoOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOIMHOCTe .

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

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPaMM, TpaduKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOJMHOXecTBO. Omnepauuu  Hax
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeneauTeNbHOE,
BKIIFOUeHMs. Vcrionp3oBanne rpaduueckoro mpeacTaBICHUs] MHOXKECTB JIJISI OTIMCaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceuseanus oannvix. [ucnepcusi u cmamoapmuoe OMKIOHEHUe

4 3).'(601: " Jajiec€ KypCcuBoM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCJIILHOM IUIAaHE. He,uaror
CaMOCTOATECIIbHO OIPCALCIACT 00BeM n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMH.
Crnyyaitabiii BBIOOp. CBSI3b MEKIYy MAJIOBEPOATHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWeCMBO8aHIUe BUCAYEll
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Qopmyna — ClOACEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e8ude oepesa. Pewenue 3a0au Ha
HAaxooicoeHue 6eposmHocmeli ¢ HOMOWbIO Oepea CIYYAlHO20 OdKCNepuMeHmad,
ouazpamm Diinepa.

9 KVIACC

[IpeacraBieHue qJaHHBIX B BUJE TaOIUIL, TUarpaMm, TpauKoB, UHTEPIIPETAIIUS
JaHHBIX. UTeHUe U mocTpoeHue Taldaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO coYETaHUH. IpeyeonbHux
llackans. Pemienue 3aa4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocmos. CuyyaiiHvlil 6blO0Op MOYKU U3 DUSYpbl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpele]ieHne BEPOSITHOCTEH. MaremaTudeckoe
oxuaanue u qucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BETMYUHBI. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHrEe OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTro MpeAMeTa IPOBOJUTCS B (POPME TEKYILIETO U PyOEKHOTO KOHTPOJISL B BUJIE:
KOHTPOJIbHbIE pa0OThl, CAMOCTOSITENIbHbIE pa0OTHI, 3a4€Thl, MaTeMaTUYECKUE
JOUKTAHTBI, MPaKTHYEeCKHEe pPalOOThl, MUCHBMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, a/IallTAIMIO MpeIaracMoro o0y4JaronemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIOJIb30BAHUE YCTHBIX M IUCBbMEHHBIX HHCTPYKLHUH,
YIPOILEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK UHCTPYKLIUMN, PELIEHNUE C ONIOPOM Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIUHL.
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MaremaTunka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KontponbHas pabora Ne 2. Tema. [IeiicTBUs ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpH
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbnas padota Ne 6. Tema. OObIKHOBEHHBIE IPOOH.

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

Kontponbnas pabota Ne 8. Tema. YMHOXKEHHE U IeTIeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecsatuunsie npobu. CpaBHEHHE JECATHUHBIX
TpOOeii.

Kontponbshas padota Nel0. JleiicTBus ¢ AECITUUHBIMU APOOSMHU.

Koutponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 ki1acc

KontponbsHas padota Nel. Tema. /lenumMocTb HaTypaJIbHBIX YUCEN.

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

Kontponbshas padora Ne3. Tema. Otnomenue. [Ipomnopiusi.

Kontponwsnas padota Ned4. Tema. [IporieHT.

Kontponbhasa padora Ne5. Tema. YerbipexyroiabHuk. @opmysbl nepuMerpa u
TJIOIIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

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

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpIUHAT.
JlnarpamMmel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaOKCHHUSI.
Kontponsnas padora Ne4. Tema. MHOTOUJIECHBI.
Kontponbhas pabota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHUS.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM TEPEMEHHOM.
KonTtponbsHas padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUN.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponbshas padora Ne 9. Tema. [lousitue bynkuuu. Jluneitnas GpyHKuus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KontposbHas padora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJPATHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl 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.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas padota Ne2. Tema. YpaBHeHUs ¢ OJTHON IEPEMEHHOM.
Kontponbshas paborta Ne3. Tema. [lpoOGHO-paiimoHaibHbIe ypaBHEHHUS.
Kontponbshas padora Ned. Tema. CructeMbl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OJHOM 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 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TI€OMETPUUYECKHE CBOWMCTBA

npocTedmmx Quryp.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONIbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OkpyXHOCTb U KpYT.
Kontponbnas padota Ne6. Tema. iToroBast kKoHTposbHas paboTa.

8 kiIacce
Kontponsnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Kontponwsnas padorta No2. Tema. Cpennsist muaus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponsnas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.
Kontponbnas padota Ne7. Tema. Itorosas kKoHTposibHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEX YT OIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbl KOOPIMHATHI HA TIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKHY.
KontponbsHas padota Ne6. Tema. [1nommaas kpyra u ero gactei.
Kontponbshas padota Ne7. Tema. UTorosast KOHTpoJibHasI padboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.
Kontponshas pabora Ne 4. Tema. BeposTHOCTH M YacTOTa CIy4aifHOTO

COOBITHSI.

8 kyacc
Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas pabota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas padora Ne 3. Tema. CiyvaitHasi Benu4uHa.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUUYECKYIO
NEeSATEIBHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YUCJIE YMCHHUE YIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBUE FapaHTHl ycIiexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyalldid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaluen UM ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CITIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEeMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MIPOMEKYTOYHOM U UTOTOBOW aTTECTALINU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

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

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

C TIOMOIIIBIO YYUTENS BEIOUPATh CIIOCOO PeIIeHHs] MaTeMaTHIeCKOM 3a/1a4uu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh M UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH ¥ CUCTEMAaTU3UPOBATHh MH(OPMAITHIO.

MOHUMATh U KCIOJIb30BaTh MATEMATHUYECKUE CPEJICTBA HATTISAHOCTH (TpauKu,
IuarpaMMbl, TaOJMUIBI, CXEMbl W JAp.) [ WUIIOCTpAllMK, WHTEPIpETalu,
aprymMeHTaIuu.

32



Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

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

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxOJHUTh OOIlee peIIeHHEe W paspeniaTh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIWUKTOB IMPU HATWMYUHA PA3HBIX TOYEK
3peHUs U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,;

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

BBITIOJIHATh CBOIO 4acTh PabOThI, JOCTUraTh Kaye€CTBEHHOI'O pe3yJibTaTa U
KOOPJIMHUPOBATH CBOM JIEUCTBHUS C IPYTUMU YICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUThH 1], BBHIOMPATh M CO37aBaTh AJTOPUTMBI I pEIICHUS Yy4eOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IUIAHUPOBATh U OCYIIECTBIISITH JEATEILHOCTh, HAMpPaBICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEI0OBATENIbCKOTO XapaKkTepa.

dbopmMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3a7ady, COCTaBSATh IUJIaH U
MOCJICOBATEILHOCTD JICHCTBUIA;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD UITM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3ZMOKHOCTH €€ PEIICHMUS;

CIMYaTh CIOCOO JNEUCTBHUS M €ro PEe3yNbTaT C 3aJaHHBIM 3TaJOHOM C IICJIbIO
oOHapy>KeHHsI OTKJIIOHEHUH M OTIMYHM OT dTAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH Y4eOHOU
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHMsI M HaIpaBJeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MartemaTuka (Bkirovas anreopy,
r€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTHUKY)», paclpeiesieHHble M0 rojaM oOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIUITY T0OABIEHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, YK€
Ha3BaHHbBIE B MPEIBIIYIINX TOJaxX MO3UIMH, KaK MPABUIIO, TOCIIOBHO HE MOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEIHOTO TroJia [0 YMOJYaHHUIO BKJIIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

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

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTIeunBaTh JTOCTH)KCHHUE CICAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YNbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpHeHTHPOBATHCS B OHATHIX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMU,
CBSI3aHHBIMH C HATYPAJIbHBIMHU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIIOPSIIOUMBATH HATYPAJIbHBIE YHCIIA, CDABHUBAThH B MPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (UMCIIOBOI ) IPSIMON C COOTBETCTBYIOILIUM
el YMCJIOM 1 M300pakaTh HATYpaIbHBIC YHCIIa TOYKAMU Ha KOOPIUHATHOM (YUCIIOBO)
IPSMOM.

BoimonHaTh  apudmeTHdecKkue JEHCTBUS C HATypalbHBIMM YHUCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BbINONHATH NPOBEPKY, MPUKUJIKY PE3YJIbTATa BEIYMCICHUM.

OKpyrasTh HaTypajJbHbIE YHCTA.

Pewenue mexcmosuwix 3a0au

Pemarbs TekcTOBBIE 3alayM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHU30BaHHOIO KOHEYHOIro Mepedopa BCeX BO3MOXKHBIX BapUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pemates 3amauu, cojaepxkamie 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpH HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIUN).

Hcnonb30BaTh KpaTKuE 3aIUCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS NPU PEUICHUU
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMUA U3MEPEHUS: IIEHbI, MAaCChl; PACCTOSIHUA,
BPEMEHH, CKOPOCTH; BBIpaXaThb OJHU €IMHUIBI BEIMYMHBI 4epe3 Apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats wH}OpMaIuioo, MNpeACTaBICHHYIO B Ta0iMile, Ha CTOJIOYATOM
auarpaMmMme, MHTEpIpeTUPOBaTh MPEACTaBICHHbIE JaHHbIE, UCIIOJIb30BaTh TaHHbBIE MPU
pelIeHnH 3a/ay.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU TMOHSATUSMU: TOYKA, MpsSMasi, OTPE30K, Jyd,
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yTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoguTh npUMeEpbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMELIUX (Qopmy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJUMOCTU IO BU3YaJIbHOM OIOpE,
CBA3aHHYIO C yIJIAMH: BEPIIMHA, CTOPOHA; C MHOTOYI'OJIbBHHKaMH: yroJj, BEpIIHHA,
CTOpPOHA, TMaroHAJIb; ¢ OKPY’KHOCTBIO: paguyc, TUaMeTp, LIEHTP.

N300paxaTh H3y4EHHbIE TIE€OMETPUYECKHE (UIYphl HA HEIMHOBAHHON U
KJIETYaTOM OyMare ¢ HOMOIIBIO IUPKYJIS U JIMHEUKH (MOCJI€ COBMECTHOTO aHAIINA3A).

HaxonuThe JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KH 33JaHHOW JUIMHBI; CTPOUTHh OKPYXHOCTh 33JJaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIbHUKA, KBAApaTa IJs UX
MOCTPOEHUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Beluucnsate mepumeTp M IUIOMAAb KBajapara, MNPSMOYroJIbHHMKA, (Uryp,
COCTABJICHHBIX W3 MPSAMOYIOJIbBHUKOB, B TOM 4Hcie (Guryp, H300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tob30BaTBCSd OCHOBHBIMM METPUYECKHMH E€IWHULAMHA H3MEPEHHMs JUIMHBI,
IUIOIIA/IM; BbIpaXKaTh OJIHU €IMHUIBI BETMYUHBI Uepe3 Ipyrue (Ipu HeoOXOJUMOCTH C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napanenenumes], Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILMHA,
pedpo rpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHUSI NTapaljiesienumneaa, Kyoa.

Boruncnate 00b€M KyOa, mapamienenunena Mo 3aJaHHbIM H3MEpPEeHHsIM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AMHUIIAMH HU3MEPEHUS
o0béMma.

PemaTte HecnoXXHbIE 3aadyd HAa HU3MEPEHHE TIE€OMETPUYECKHX BEJIIMYUH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B MIOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C PA3JIMYHBIMU BUJAMHU YHUCENT U CIIOCOOAMH WX 3amKCH, TMEPEeXOJIUTh
(ecym 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIMMCH YUCTA K IPYTOH.

CpaBHUBaTh M YHOPSIOYMBATH IIEJIbIC YKCIIa, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHITh apudMeTndecKrue IeUCTBHI C HATypaIbHBIMU U I[EJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JICCITUYHBIMHU JAPOOSIMH, MOJOKUTEILHBIMUA U OTPUIIATEIbHBIMU
YUCIIAMMU.

Brruncnarh 3Ha4€HUST YUCIIOBBIX BBIPAKEHUMN, BBITIOJHATH IPUKUAKY U OLICHKY
pe3yJiibTaTa BBIUMCIICHUH; BBINOJHATh MPEeoOpa3OBaHUsI UYMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTH TOUYKY HAa KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOLIUM €U YNCIIOM
U U300pa)kaTh YKClia TOUKAMU Ha KOOPAMHATHOU MPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B HPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPJAWHATAMH
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3TOU TOYKH.

OxpyrasTh LieNble 4YKclia W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMM,
CBSI3aHHBIMH C 3aIMCHIO CTETICHH YKCJIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIYUCISATD
3HAYCHUS MPOCTEHIIINX YHCIIOBBIX BRIPAKCHHUH, COJEPIKANINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

llonvzo06amucsa macumabom, COCTABIATH MPONOPLUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIPDOKEHUM, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPOKEHUN, OCYIICCTBIISSA
HE0OXOIUMbIE TIOJCTAHOBKM W TpeoO0pa3oBaHus (C OMOpPOIl Ha aJIrOPUTM Y4EOHBIX
JEeHUCTBUIN).

HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIC 33Ja4M APUPMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTU, CBSI3bIBAIOIINE BEINYUHBI:
CKOPOCTb, BPEMs, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIBL3YS apuMETUUECKUE EHCTBUS, OIIEHKY, TPUKUIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnaTb OyKBEHHBIC BHIPAKEHUS M0 YCIOBHIO 33J]a41 MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath uHQOpMAIMIO, MPEICTABICHHYI0 B TaljuWIlaX, Ha JHUHEWHOM,
CTOJIOYATONM WM KPYroBOM JauarpaMmax, HHTEPIPETUPOBATH IPEACTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpencraBnsats nHOOPMAITUIO C TTOMOIIBIO TAOJHII, JIMHEWHONW U CTOIOYATOM
JUarpaMm.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (HopMy
W3YYCHHBIX TE€OMETPUYECKHX IUIOCKUX W TPOCTPAHCTBCHHBIX (HUTYp, MpHUMEpHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTOi Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTyphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTrh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIJIBI 33JIaHHOW BEJIMYWHBI, TIOJIb30BAThCS MPHU PENICHUH 3a/1ad TPaayCHON Mepoiu
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJBHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHMsI ITMHBI, BBIPAXKATh OJHHU €IWHUIBI U3MEPEHUS JITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAaMH, OT TOYKHU J0 TIPSIMOM, IJTMHY IyTH Ha KBAJPAaTHOU CETKe.

Beraucnsate  miuomanab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHKOB,
MCTIOJB30BaTh pa30MeHIE Ha TPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, JOCTPAUBaHUE JI0
NpSIMOYTOJIbHUKA;, TI0JH30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIATN Yepe3 Ipyrue (pu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

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

N300pakath Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN MapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €JIMHHUIIAMH U3MEpPEeHUs] 00bEMA; BhIpaXKaTh OJHU €IUHUIIBI U3MEPECHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHON
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHM)

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u éviuucnenus

BemmonHsaTh, coyeras yCTHbIE W NIUCbMEHHbIE NPHUEMBI, apupMeTHdyecKue
NEUCTBUA C PALIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUS YHUCIOBBIX BBIPAXKECHHH; MPUMEHSTh pPa3HOOOpa3HbIC
CrocoObl M MPHUEMBI BBIUMUCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEPM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoguth OoT omHOM (OPMBI 3aMHMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO ApoOb). CpaBHUBATH U
yHOPSI0YUBATh pallMOHATBHBIC YUCIIA.

OKpyrJsTh yncna.

BbINONHATE TPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYECHUN
YHCJIOBBIX BBIPAXKECHUH.

BBINOJIHATH 1EHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMH MIOKA3aTEISIMU (C ONTOPOI
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[TpuMeHATh MpU3HAKU AECTUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HaTypaJlbHbIX

37



quced.

Pemlate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUHUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 337a4 ¢ YYETOM OTPaHUYEHHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBAaTbCS B TOHIATHSAX H  ONEPUPOBaTh Ha ©Oa30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxoaute 3HaueHHsi OYKBEHHBIX BBIPAKEHUN NPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOYJICH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CyMMBbI U KBaJjpaTa pa3HOCTH (C OMOPOi
Ha CIIPaBOYHYIO HH(OpMAIHIO).

OcCylecTBIATh Pa3IOKEHUE MHOTOUYJIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUA 33 CKOOKHM OOIIEro MHOYKHUTENS, TPYNIIUPOBKU CIIaraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH C HATypaJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3zoBaHusl BEIpXKEHUH (C OMOpoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasnenua u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, sBIeTCS U
YUCJIO KOPHEM YPaBHEHUS.

NmeTs npeacraBieHue o rpaguiyeckux MeToAax Mpy PeIIeHUH JTMHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIUHATHOM JIOCKOCTU TpaduK JUHEHHOTO YPAaBHEHUS C JBYMSI
NePEMEHHBIMU; TI0JIB3YSCh TPadUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemiath cuctemsl BYX JUHEWHBIX YPAaBHEHHUM C JBYMs MEPEMEHHBIMU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1auy MOJYYEHHbINA PE3YJIbTaT.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath Ha KOOPAMHATHOMN MPSMONM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM;
CTPOUTH TpauKy TUHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkum y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHUMOCTH  MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
M3BIIEKATh U UHTEPIPETUPOBATH MHPOpPMALIHIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
qycesl JUIsl CPaBHEHHUS, OKPYIVIEHHWS M BBIUYMCIICHUN; M300pakaTh NEHCTBUTEIIbHBIC
YHUCJIa TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATh MNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTh
KBaJpaTHbIE KOPHH, HCIIOJNb3ys NPHU HEOOXOAMMOCTHU KaJIbKYJSATOP; BBINOIHATH
MpocTellme mnpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIUX KBAJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTeJIeM, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHHUM, COJEpKallluX CTENEeHH C LeJbIM IoKa3aTeiaem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MMPEOoOpPa30BaHUs PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTUKU.

Ypasenenusa u nepasencmea

Pemiats nuHelHbIe, KBaIpaTHbIE YPaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMallK) ¥ palUMOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTE IPOCTENUILINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBiIeHUN (ycTaHaBIMBATh, UMEET JIU
YpPaBHEHUE WIM CHCTEMa YPAaBHEHHMH pEUIEHUs, €CIIM MMEET, TO CKOJBKO, M Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3amaund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MTOJTYYECHHBIA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PEIIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBbI; JaBaTh rpauyecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHbIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYCHHUs); OIpPENENATh 3HAYeHHWE (PYHKIUU TIO0
3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIMU 1O €€ rpaduKy.

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

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (MpH HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U UPPALIUOHAIIbHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LEIbIMU MMOKA3aTENSIMU U KOPHEN; BBIYUCIATh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ACHUCTBUTENBHBIE YHWCIIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
npocTenime IpoOHO-pallMOHATFHBIE YPAaBHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUW C JByMs
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIILI0 COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMBbl JIBYX YypaBHEHUU C JAByMs
MepEMEHHBIMH.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B TOM
4yyclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEHBIE HEpPaBEHCTBA, KBAApaTHbIE HEPABEHCTBA; H300pakaTh
pelIeHHe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
OpsIMOM, 3aIIMCBIBATh PELIEHUE C TTOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

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

— ay? _ 3y - = _ .
+bh,y=ax +bx+c,y=x,y=yx, ¥y = ;" B 3aBUCHUMOCTH OT 3HAUYEHUH
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth 1 M300paXkaTh CXEMaTUYECKH TpapUKH KBAJPATUUHBIX (DYHKIIHHA,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaIpaTHUHBIX (YHKIIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmya N-ro  dWieHa
apu(METHUECKOW M TEOMETPUYECKON Nporpeccrid, CyMMBbI NEpBBIX N wWieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pemartse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM YUCIIE
3aJaud U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KalbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHMS ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN)

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILEro
o0pa3oBaHMsl JODKHO OOecrnednBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3ydeHHBIC T€OMETPpUUSCKUE (PUTYPBI, ONPEACTATh UX B3aUMHOE
pacIoJIoKeHUE, H300paxaTh reoMeTpuuYeckue (QUTyphl; BBINOJIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTUHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

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

CTpouTh 4EPTEKH K TEOMETPUUSCKUM 3a/1auaM (C UCIIOIb30BAaHUEM CMBICTIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI H/WJIA aJTOPUTMa YIECOHBIX TCUCTBHI).

[Tonp30BaThCs NpPU3HAKAMH  PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIBLHUKOB TP PEILICHUH 3a]1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUH TeOMETPHUUICCKHX 3a1a4 (C HCTIOJIb30BaHUEM 3PUTEIIBHOM HATJISIAHOCTH W/HIIH
BepOaIbLHOM OTIOPHI).

Onpenensts napaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM A0 TOUYEK APYTrOM IMPSAMOM.

Pemats 3amaun Ha KiIeTyaTou Oymare.

[TpoBOINTH BRIYMCIICHUS Y HAXOJAUTHh YHCIIOBBIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 3a/la4axX C UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpH TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpJAbl M JuUaMmeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSTh 3TH CBOMCTBA IpHU
pellIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TOHSATUAX UM OMNEpUpoBaTh Ha 0a30BOM ypOBHE:
KacaTtejabHasi K OKPYXXKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

I[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUS C MOMOIIBIO IUPKYISA H
JIMHEUKH.

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUUYECKUX 3a/1a4.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKCTBA IIPU PELIEHUHU MPOCTEUIIINX FEOMETPUUECKHX 3a1a4d. FiMeTs npencraBinenue
o Teopeme daseca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OMOpoi Ha 3pUTENIbHYIO HATJISITHOCTB).

[IpumeHsATh npu3HAKU MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThess Teopemoit I[ludaropa nmns pemeHuss TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSMUM CHHyCA, KOCMHYyCa M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yIb30BaThC 3THMHM THOHATHSAMHU ISl PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOIAAM MHOTOYTOJBHBIX (QUTYD
(moNB3yACh, Iie HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M ULEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIaX, YTIaX MEXIy XOpJaMu (CeKyIIUMH) U YIJIE MEXKIY
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJIydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUTS 3a]1a4 peasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUH (TOJB3YsCh, TA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHNE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxoauTs (C MOMOIIBIO KalbKyJIATOpa) UIMHBI M YIJbL IS
HETa0JIMYHBIX 3HAYECHHH.

[Tonp30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUII HAXOXKICHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPU PELICHUU
MPOCTEUILINX T€OMETPUUECKHUX 3a1au.

Bnanets noHsaTHAMEU MpeoOpa3oBaHusl MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
1mo00HBIX (uryp. ITosb30BaThCs CBOMCTBAMHU MMOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUMCIATH JJIMHBI M HAXOAMUTH YIUIbI y TOJOOHBIX QUryp (1o alroputMy y4eOHBIX
nevicrpuit). IlpumeHaTh cBolcTBa 1OA00MS B NPAKTHUYECKUX 3ajadax. YMeETh
OPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOLIEM MHpE.

[Tosnp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW ONOpE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

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

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3aau.

Brnanets MOHATUSMU TNMPAaBUIBHOIO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIMAaHHOM MEPBHI yIJIa, YMETh BBIYUCIIATH IUIOIIA(b KpyTa
M ero 4Jacted (c omopoi Ha crpaBouHyr0 HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIE
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MONYYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM TO0J00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U cTaTUCTHKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJOMKOBBIC
(cTosiOuaThie) U KPYroBbI€) MO MacCMBaM 3HAYEHUM (C MUCTOJIb30BAHUEM 3PUTEIBLHON
HaTJISAHOCTH W/WUJIH BepOaIbHOM OTOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MPE/ICTABJICHHBIE B TAOJINIIAX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudMeTuyecKoe, Menana, HauOoJIbIllee 1 HaMMEHbIIIee 3HAUCHHU s, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh HH(OpMAINIO, TPEACTABICHHYIO B BHUJIE
Tabyuil, Auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUAE TaOJMIl, JAUATpamMM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM U3MEpeHuid U HaOmIoAeHUW (C  HMCMOJBb30BAaHUEM  3pUTEIIbHOU
HATJISHOCTH W/WI BepOaJbHON OIOPHI).

Haxonuth BEpOSTHOCTH CIIy9ailHBIX COOBITUH B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM WYHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAHUEM 3PUTEIBLHOM HATJISTHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diisiepa, YUcIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHATD OTNEPAIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECCUCHHE, JOTIOJHECHHUE,
NEepPEYUCHIATh  DJIEMEHThl MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmets mpencraBieHue O rpauuecKoM MPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JJIsl OTKCAHUs MPOLIECCOB U SIBIICHUI, B TOM YHKCIIE NIPU PELICHUHN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUIE TaOJNHI, JUarpamm, rpaukoB; MPEICTaBISATh JTaHHBIE B BHUJEC
Ta0JIUIL, TUarpaMm, rpauKoB.

Pemate npocreiinve 3a1a4u OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMi MPOBEAEHHBIX U3MEPEHUIM U HAOIIOeHUM (C OMOpOil Ha CIPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTb BepOATHOCTU CIydyallHBIX COOBITHI B HM3Y4YEHHBIX OIBITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUSX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpEeleTcHUN
BEPOSATHOCTEM.

NMmerp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KakKk O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
IpUpOe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE M KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOEHHME KaXKJI0M TeMbl y4eOHOro mpeamera
«MaremaTtuka» [IpumepHON amanTUpPOBAHHON OCHOBHOW 00pa30BaTENbHON NPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
o0yJarolmuxcs ¢ 3aJep>KKON TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm llpumepHoit
paboueii mporpamMMel yueOHoro npeamera «MaremaTruka» o0pa3oBaTesIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu
stoM OpraHuzanys BOpPaBE camMa BHOCUTh M3MEHEHHS B COJEPKAHME WU paclpelesieHue ydyeOHOro marepuajia mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh M3YyYEHHS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, OIpeIesICHUuE
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIUBHTyaIbHBIMU NICUXO(U3NUECKUMU OCOOCHHOCTAMH KOHKpPETHBIX oOyuaromuxcs ¢ 31IP, crenenbto
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU IO OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacce (He menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruunas cucrema cuMciieHus. Psajn HarypanbHbIX 4ucell.|UuTarbh, 3anMcbIBaTh, CPaBHUBATHL HATypaJbHBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansusiii psn. Yucno 0. HatypanbHble 4ncia Ha KOOp-|y4acTBOBATb B OOCY:KIE€HHH CIIOCO0OB YIIOPSIOYMBAHHS
HATYPAJbHBIMHU JWHATHOM mpsAMor. CpaBHEHUE, OKPYIVICHHE HaTypAIbHBIX |YUCEIL.
YK CJIaMU YHCEJL. HN300paxaTh KOOPAMHATHYIO TPSIMYyI0, OTMeYaTb YHCIIa

(43 9)

Apudmernueckue JEHCTBHS C€ HATypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUHM, CBOMCTBA
eQuHulbl  npu  yMHOXeHuUH.  IlepemecturensHoe u
COUETATEIbHOE  CBOMCTBA  CIIOKEHHA W YMHOMKEHUS,
pacnpeoenumenbHoe C80UCHE0 YMHOICEHUS.

TOYKaAMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPIHWHATHI
TOYKH.

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

Hcnoab30BaTh NPaBHIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpamuble 4YHCIA, pa3lOXEHUE YHCIA Ha
mHOXHTeH. JleneHnue ¢ ocratkom. IIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpAJIbHBIM MTOKA3aTEIIeM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METUICCKHE ACHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOO0XOAMMOCTH C OTOPOI Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmerndyeckue AeHMCTBUA C HATypabHBIMHU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YUTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0O (OCHOBaHME, I10Ka3aTelnb),
BBIYMCJIAATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHON OIOPOA.

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

Hcnonp30BaTh IHpU  BBIYMCICHUSAX IEPEMECTHTENbHOE U
coyeTarejbHOE CBOMCTBA CJOKEHHS M  YMHOKCHHS,
pacnpeodenumenbHoe C6OUCMEO YMHOMCeHUA; (HPOPMYIUPOBATDH
U INPUMEHATh IpaBWia NPeodpa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HeO00XOAMMOCTH C HANIPABJISIONIECH TOMOIILIO.
@®opmyaupoBaTh ONpeaeJeHHsl JeIUTeNs M KpaTHoro (c
OIOPO¥ Ha AJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPATHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M COCTaBHBIE 4YHCIIA;
(opMy.IMpOBATH 1 NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha anNrOPUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUS 4YHCIA Ha IPOCTbIE MHOXHUTEIN;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUSl M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpaserl.

Pemiath TekcToBBIe 3amauM  apuPMETHYECKUM CIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEO0XOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMALIUU:
aHAJIM3HPOBATH TEKCT 3a7a4u, nepegopmMyTupOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIUMBIE JIaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXKAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PELICHUS 33a4d C IOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3douparth
pEIIeHU TEKCTOBBIX 3a/1a4.
C noMombI0 TeAarora OIEeHUBATh TOJYYSHHBIA pE3yIIbTAaT,
OCyHIECTBJISATH ~ CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIITHOKH.

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

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanas. VM3mepenue AuHBI
OTpe3Ka, METPUYECKHE €IUWHUIBI WU3MEPEHUs  JUIMHBI.
OKpYXHOCTb U KPYT.

[Tpaktuueckas padora «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIJIBL

[TpakTuyeckas padbora «IlocTpoeHne yriaosy.

PacnoznaBarp Ha ueprexax, pPHCYHKax, ONHMCBHIBATD,
UCIONB3YSl TEPMUHOJIOTHIO, M H300pazkaTh C ITOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YyaJbHOW OIOpE): TOUKY, MHPSIMYIO, OTPE30K, Jy4, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTrh, NpUBOAMTH NPHUMePbI OOBEKTOB PEAILHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yIia; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHOU
BEJINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQUrypallMu TeoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJeTyaToll Oymare; mpeajaratb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHaIu3a.

Pacno3zHaBaTh U n300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TyNOH, pa3BEPHYTHIH YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnmMare M HMCHONB30BATH INPH  PelIeHUH 3244

3aBHCUMOCTH MEX]y €IUHUIIAMA METPHUECKONW CUCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUUECKIMHU CHCTEMaMH MEp; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOii Ha CIPABOYHYIO HH(POPMALIHIO.

HccaenoBathb Gurypsl u KoHGUTYpalluu, UCHOIB3Ys MH(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE IPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE IPOOH.

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

[TpumeHeHue OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpadUUecKoi, NpeaMeTHOU ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IMOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
NnpeiIaraTh  00CyKIaTh COCOObI YIOPSIIOUMBAHUS JpOOEH.
HN300paxkars  OObBIKHOBEHHBIE  OpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BAaTh KOOPAMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aMUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha MpaBuUIo;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl CcoKpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
npoCmenux cay4asx.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJIyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0u.

BbinoaHaTs apupmernyeckue AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH A1 palliOHATN3AalUN BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY pPe3yjbTaTa BBIYMCICHUM;
npearaTb ¥ NPUMEHITh NPUEMBI POBEPKH BBIYHUCICHUN.

IIpoBoauTh Mcce0BAHUA CBOWCTB JIpo0Oei, OmMMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars npocreiimne TEKCTOBBIE — 3aJayd, COAEpPKAILIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yen02o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopaenupoBaTh X0/ PELICHUS 33Ja4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3oupaTh, OLEHHBATH PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3ajady MpH HEOOXOJUMOCTH C
HaIIPaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMMTBCS ¢ MCTOPHUeE pa3BUTUS apUPMETHUKH.

Harasgnas MHoroyronsHUKkd.  YeTbIpEXYrONBHUK,  NPSIMOYTOJIBHUK, | Pacmo3HaBaTh, un300paxkaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB H OT pYyKH, MOJAEIMpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMeTp MpsAMOYrOJIbHUKA U MHOTOYI'OJIbHUKOB, IIpuBoanTH NMpUMepbI 0OOBHEKTOB PEATHLHOTO MHpPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJbHUKOB, €IMHUIBI H3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYrobHIKA, — KBajpara,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBAThb UX JINHEIHBIE pa3MephI.

BbruncasiTe: nNEpUMETp TPEYroJIbHHUKA, IPSAMOYIOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOIl HAa AITOPUTM yUEOHBIX JEHCTBUIN).
HN300paxars OCTPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE "
TYHOYTOJIHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4yaToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiCTBAa NPAMOYTOJIbHUKA, KBajgpara IIYyTEM
OKCIEPUMEHTa, HAOIIOAEHUS, HU3MEPEHUs, MOJCIMPOBaHMS;
CPaBHMBATh CBOMCTBA KBAApaTa U NPSMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IpPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3 KBaApaToB U
HPSIMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA b, pa30UBaTh (PUIYpbI
Ha IpSIMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX ILIOWIAb (IpU
HE00XOIMMOCTH C HAPaBIISIONIEH TOMOLIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B Pa3IUYHBIX EIUHULAX
U3MEpPEHUs] METPUYECKONM CHUCTEMBI MeEp, HCHOJb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMM E€AUHULAMU U3MEpPEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAaKOMHMTBCS € NpPUMEpPAaMH NPHMEHEHHMs IUIOIEAAN U
IepuMeTpa B NPAKTUYECKHX CHUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IIpaBUiIa, 00CYKIATh Pa3IHYHbIE CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstrunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHblx
opobelt.

Pemenne TEKCTOBBIX 3a1ad, coaepkammx ApoOu. OCHOBHBIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb W 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxath necaruyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YHCIAMU U ECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAJIN3a.

BbInoHATL apudpmeTnyeckue JAEUCTBUS C  JIECATHYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUMN.

IIpuMeHsiTh cBoiicTBa apudMeTHUecKuX MASUCTBUM Ui
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panMoHaNM3aIMK BEIYUCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEO0OXOIMMOCTHU C BU3YaJIbHOM OIMOPOH.

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

Pacno3zHaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTL  MNPUMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiimnvie TEKCTOBBIE — 3aJayd, COAEpKallUe
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHUS 33Jja4d C MOMOIIbI PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upars pasnuyHble pELICHMS], 3allUCU
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMombI0 meaarora OLEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CAMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUeEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypbi
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

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

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaKOIIeM
MHpe NIPSIMOYTOJIbHBIN Mapauieenunes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATb, HCHOJb3YS  TEPMHHOJIOTHMI0, OLEHMBATh
JIMHEWHBIE pa3MEPBI.

I[IpuBoauTH MpUMepPBHI 0OOHEKTOB PEATBHOIO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenurena,
KyOa.

M300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOJiCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJienunea, MHOTOIPaHHUKOB, UCIOJb3Yysl MOJAEIU IpU
HEOO0XOIMMOCTH C HANPABJISIONIEH TOMOMIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W mapauielenuiena.
MoneaupoBath Ky0 ¥ napajuiesienune] 3 Oymara U npodnx
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHus, BBIMHCISATH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATHh 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monath W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUIOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peasibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

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

BoruucasaTe 3HaU€HUS BEIPAKEHUM, COJIepKallluX HAaTypalbHbIe
Yyuciia, OOBIKHOBEHHBIE W JECATHYHBIC JIPOOH, BBIMOJHATH
npeoOpa3oBaHus YKces MPH HEOOXOIUMOCTH C HaMpaBISIONIEH
IIOMOIIBIO.

BeiOupars cmocod cpaBHEHHsS ~ 4YMCENl,  BBIYUCIICHH,
NPUMEHATh CBOMCTBA apuMETUUECKHX JIEUCTBHM  JiA
palMOHAIM3ALMHY BEIYMCICHUI.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY PE3yJIbTaTa BEIUNCICHUM.

Pemiars mpocreiimme 3amayd W3 pPEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl pEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHUBATL  CHOCOOBI  PEILICHUS
PalMOHAJIBLHBIN CIOC00.

cnocodamu,
BbIOMPATH

pPa3HbIMH
3aau,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHSI ¢ MHOTO3HAYHBIMY HATYpAIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe TeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU 4YHUCJIaM{, HAXOAUTb 3HAYEHHS] YHCIIOBBIX
(30 u) UCIIOJIb30BaHUE CKOOOK. OKpyTieHue HATypaTbHBIX YUCE. BBIPOKEHHH CO CKOOKaMH M 0€3 CKOOOK; BBIYMCISITH 3HAYEHUSA

Jenutenu u KpaTHBIE YKCTA; HAUOOIbWULL 0OWULL Oeumenb U

HAaumeHnbvuiee 061/1/;66 KpamHoe.

Paznoxxenue uymcina Ha TPOCThIE MHOXUTENU. JlemuMOCTh

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

BBIPKECHHH, COJEPIKAIIUX CTEIICHH.

BbInoIHATL NPUKUAKY M OLWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yNIbTaTa.
Hcronp30BaTh NpH  BBIUMCICHUAX IepeMecTHTeIbHOEe W
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pPMeTHYECKHX el CTBHI.
HUccnenoBarb  4MCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

@®opmyMpoOBaTH ONpelesJeHHsl JCIUTENss U KpPaTHOro,
HauOOJILIIIETO OOIEro JEJUTENs] W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YHCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU pPELICHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OMOPON Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JETUTENsT W HAMMEHBIIET0 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 BepHble M HEBEPHbIE YTBEPKJICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPKIEHUS 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(METHYECKUM CIOCOOOM, HCIOJIB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OIMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUS 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3IUYHbIE PpelIeHus,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 C HaIlpaBJISIONICH
ITOMOIIIBIO.

Kputnyecku orieHUBaTh MOJYYeHHBIH pe3yJjbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU IO HpﬂMOﬁ,

JUTMHA TTyTH HA KBAaJPAaTHOM CETKe.
IIpumepyl npsmvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aUMHOTO
PaCTOI0KEHUS ABYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJleTyaTol OyMare JBe TMepeceKarolmuecs TMpsMble, JIBE
napajuieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHANKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUMepsbl napajuieTbHOCTH u
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBarb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIbHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHUE MEXIy IBYMS TOYKaMH, OT TOUYKH [0
NpsIMOM, JJIMHY NYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
WCIIONB3Ys 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

JACCATUYHBIMU IIpOG)IMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATHL JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUE JCCATHYHBIX, MCIOJb30BATH
IKBHBAJICHTHbIC INpPeICTABJICHUSl JPOOHBIX YHCEN INpU HX
CpaBHEHHH, NP BBIYUCICHUIX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHTta. BerunciaeHue mpoieHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

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

HaIPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecATHUHBIE JpoOM MpH  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Beinoanars apupmMeTnueckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HaueHUs BBIpAXCHUI, coJIeprKaIInx
OObIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHSTH
npeoOpa3zoBanusi JpobOeil, BbLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apu@MeTHUECKUX IEHCTBUI IS paluOHAIU3alUN
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJIMYMH, JICJIUTh BEJIMYUHY B JAHHOM OTHOIIICHHUH.

Haxomuth 3KCIEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JIMHBI
OKpPYXHOCTH K €€ nauamerpy (mpu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth MacmTad 1utaHa, KapThl U BBIYHMCIATH PACCTOSHUS,
MCIIOJNB3YS MacIITad ¢ OMOPOil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BbSACHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IpO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OkpyriasaTh 1poOu U MPOILEHTHI, HAXOAUTH MPUOTMHKSHUS YHCET
IIpU HEOOXOIMMOCTH € UCIOIb30BAaHUEM BU3yaJIbHOU OMOPBHI.
Pematp 3amaum Ha YacTH, TPOIEHTHI, MPOMOPIUHU, Ha
HaXO0XJIeHUEe Apodu (TIPOIEHTa) OT BETUMYMHBI 1 BETMYHHBI TIO €€
npoOu (TporeHTty), npodu (MporeHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa or  apyrod. IlpuBoamTh, pa3z0dupars,
OllEHNBATH PA3JIMYHbBIC PEIICHHS, 3aMMCH PEIICHUH TEKCTOBBIX
3a]1a4 MPH HEOOXOAMMOCTH C HAPABIISIONIEH TOMOIIIBIO.
N3Bnekary wuHpopMamuI00 U3 TAOMUI] ©W  JUArpaMmm,
HUHTEPIPETHPOBATH TaOJINYHBIC JTAaHHBIE, ONpeNEATh
HauOOoJIbIlIee M HAUMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, MNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHTEIbHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpB, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPHUECKHE
KOH(UTypaIyu, UCIIOJIb3Ys 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
NPEIUIOKEHUH.  Bykeenuvie  8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

bykBeHHBIE paBEHCTBA, HAXOKICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKACHUH, COCTAaBIATh  OyKBEHHBIE
BBIPAXKEHMS 10 YCIIOBHIO 3a/1a4u.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJI UX 3aIHCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAYEHUSX OYyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh (¢opmy.nr: nepumeTpa u IUJIOIAN
MpSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, IUIOUIAJH
KpyTa; BHINOJIHATH BHIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; 1IEHA, KOJUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYUCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apHU(METUUECKOTO
JIEUCTBUS.

Harasanas
reoMeTpus.
Durypbl

YeTsIpEXYroibHUK, IIPUMEPBI YETBIPEXYTOJIbHUKOB.
IIpsmoyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
UaroHacH.

H300paxkars Ha HEIWHOBAHHOW U KJeT4yaTrol Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJbHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMU U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TIaH.
O0ocHOBBIBaTH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKJIECHUSI O MpPsSMOYrOJIbHUKE, KBaJpare, PAaclo3HABaTh
BEpHBIE U HEBEPHBIC YTBEPIKIACHHUS.

H3mepsATH U CTPOUTH C OMOIIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYTI'OJIbHHUKE, CPABHUBATH YIJIBI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BHU3yaJIbHOW OMOPHI).

Boruucaste nepuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTIOJIbHUKa pa30MeHUeM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yU4e€OHBIX JIEHCTBHIA.
Hcnoab3oBath NpUOINKEHHOE M3MEPeHHe [IMH U TUI0Ianei
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

Ioo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyis. ucnogvle npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

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

Penrenuie TeKCTOBEIX 3a1ad.

I[IpuBoauTL NpUMepPHI HUCHOJIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.

M300paxkarth 1enble YKcia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
quciia TOYKaMH Ha YUCIOBOW IPSMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

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

®opMyJIMPOBATh MPABHJIA BEIUYNCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIEHBIMY YMCIIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATEIIBHBIMU YHCIAMH  TPU
HEO0OXOIUMOCTH C OIOPOH HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpencraBienune
JTAHHBIX
(6 1)

HpHMOYFOHBHaH CHUCTCMa KOoOopJZiuHaT Ha

IIJIOCKOCTH.

Koopaunatsl TOUKH Ha IJI0CKOCTH, abCIcca U OpAMHATA.

CronbuaTbie U KPYroBbI€ JHArPaMMBI.

[TpakTnueckas padota «llocTpoenue nuarpammy.
Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,

MMpeaACTaBJICHHLIC B Ta6n1/1uax " Ha JuarpamMmax.

O0BSICHAT, M WUIKOCTPUPOBATH NOHATHE TNPAMOYTOJIbHOU
CUCTEMBbl  KOOpPJAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM TJIOCKOCTU TOYKH H
¢urypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTonbuaThie u KpPYyTOBbBIE JarpamMmBbl;
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
Hcnonb3oBats nHGOpMALMIO, [IPEACTABICHHYIO B Tabaunax,
Ha JuarpamMmax IJjis pelIeHus TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

IIpsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuod,

KOHyC,  yumunop, wap u  cgepa.
NPOCMPAHCMBEHHbIX Quzyp. IIpumepbi
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.
Ilpaxmuueckas paboma «Cosz0anue

NPOCMPAHCMBEHHBIX DUSYD Y.

Hzo6pasicenue
Pas8eEPmMoK

Mmooeneu

THonamue o00véma, eounuyvl usmepenus o00véma. O0vEM
NPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Pacno3znaBaTth Ha yepTekax, pUCyHKax, ONMCHIBATDH TUPAMHULLY,
npu3sMy, LWIMHAP, KOHYyC, IIap, H300paxaTb HX OT pPYKH,
MOJeJUPOBaTh U3 Oymaru, IUIaCTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisiomed nomouislo. IlpuBoAUT, NMpUMeEpbl 0OBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (POPMBbI HA3BaHHBIX Tell.
Hcnonb3oBaTh TEePpMHMHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PaInyC U JUaMETp, pa3BEPTKa.

H3yuarpb, ucnonb3ys SKCIEPUMEHT, HAOIIOJEHHE, U3MEpPEHUE,
MOJIEJTMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCBHIBATH
CBOIICTBA HA3BAHHBIX TeJl, BHIABJIATH CXOJACTBA W Pa3Iu4MS:
MEXy MUPaMHUI0N U IPU3ZMON; MEXIY HUIMHIPOM, KOHYCOM U
IapoM.

Pacno3snaBath pa3BEPTKU Napajuienenunena, Kyba, NMpHU3MBI,
MUpaMUJIbl, KOHYCA, [IWIMHPA; KOHCTPYHPOBATh JaHHBIE Tella
U3 pa3BEPTOK, CO3AaBaTh HX MOJEIM C HaIpaBIsAIOIIEH
HOMOILBIO.
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Co31aBaTh MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOpPUTM YUeOHBIX
IECUCTBUM.

H3mepsaTh Ha MojeJdsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JMaMeTp 1apa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYyOOB,
napajuieJenuIe0B; pemaThb 3244 C peajJbHbIMU JaHHBIMU C
ONOpOH Ha CIIPAaBOYHYIO MH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOIOB KYpcoB 5 u 6

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

Ber4ucjasaThs 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypaIbHBIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE M JIECATUYHbIE  ApOOHU,  BBINOJHATH
npeoOpa3oBaHusl 4KMCed M BBIPAKEHHH MpU HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIBIO.

Bri0upaTs cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBaATH CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3yJIbTATA BBIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO 'OAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucna u [ToHsTHE pAaIMOHATIBLHOTO YUCIIA. CucreMaTH3UPOBATH U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckne AeUCTBUS C PallMOHAIBHBIMHI YHCIAMHU. U JICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JECSITHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBUCHUMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

Ha MHOXUTCIIN

u oOpaTHas

JECATUYHYIO IpOOb.

IIpumensitTe  pasHooOpasHble  cHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPAKEHUM, COICpKAIINX
OObIKHOBEHHBbIE M  JECATHYHbIE JpOOM: 3aMEHATbh MpHU
HEOOXO/JUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaXKeHHE K (hopme,
HauOonee yINOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBbIBATh
JIpOOHBIE BBIPAXKEHHUS HA YMHOXXEHHME M JIeJEHUE JECATUYHBIX
Ipo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC U OyKBEHHBbIC NPHMEPBI CTENEHU C
HaTypaJIbHbIM TIOKa3aTesieM, OOBSICHSS 3HAU€HHUS OCHOBAHUSA
CTENIEHU M IO0KAa3aTessl CTENEHH, HaXOAWTh 3HAYCHHS CTEIEHEH

Brza a" (a — mr060€ parMoHaNIbHOE YKCI0, N — HATypajJbHOE
YHUCJI0) C ONTOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMBbICA 3anMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH TPU3HAKHU ACIIUMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIH
HaTypaJbHbBIX YHCET.

PemaTes npocreiinye 3aa44 Ha 4aCTH, IPOLICHTHI, IIPOIIOPLUH,
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Ha HaXxOXJIeHHe ApoOu (MPOLEHTA) OT BEITUYMHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3z0dupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh 1 00BSICHATD, OITUPASICH HA ONPEACIICHHUS, IIPSIMO
IPONOPIMOHATILHBIE U o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIHMUYMHAMU; NPUBOAUTH MPUMeEPbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
HA  JApo0W, TMPOUEHTbl, TMNPAMYW0 H  OOpPaTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BeipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwICHOB.  DOpMyibl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3znoxeHne MHOrOYI€HOB HA MHOKUTENH.

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

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHHH TNpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BHIUMCIEHUS IO (hopMyiam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX ClIaraeéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOYIEHAa Ha MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTOWIEH, NPUMMEHAATh (OpMyJbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OMNOPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATh pPa3liokKEeHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKHM OOIEro MHOXHUTENS, IPUMEHEHHS
dbopMynbl  pasHOCTH  KBaJpaToB, (OpPMYNT  COKpaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTe 1npeoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pa3aMYHBIX 337a4 M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHON NPAKTUKHU.

3HAKOMUTBCSA C MCTOPHUEI Pa3BUTHS MATEMATHUKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa 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.
Pemenne cuctem ypaBHEHHH CIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOMN, MPUMEHSIs
NMpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooiee npocroro Buaa. [IpoBepsiTh, sSBiIsieTCS JIM KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUMXCS PELICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSI IEPEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICIIOBOM OIOPHI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YPaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA aITOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHHI 110
YCIIOBUIO  3aJiaud, HWHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOW Ha
BOITPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

dynkmn. 'papuk Gyakuum y = kx + b.

JIMHEWNHOU

M3o0paxatb Ha KOOPAWHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOLIIME 33aJaHHBIM KOOpIHMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIr€OPandecKoM sI3bIKe.
OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH TIO 33JJaHHBIM
KOOpJWHATaM; CTPOUTHh TpaUKHU HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHUCIIE C TOMOLIbI HHU(POBBIX
nabopaTopuid.

IIpuMeHsiTh, HM3y4YaTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

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

Pacno3naBaTth nmHeliHy0 QyHKIMIO Y = KX + b, onmucwsiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(ipu HEOOXOUMOCTH C OTIOPOM Ha AJTOPHUTM MPABHIIA).
Crpoutsh rpaduku auHeliHONW GyHkuud, QyHkuu Yy = kKX + b
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Hcnoab3oBaTh HH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUsT UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEVHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BopiOuparb, mnpuMeHSATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHWUW  BBIPAKCHHH,  peIICHUS
ypaBHEHUU TIPU HEOOXOTUMOCTH C HAIMPABIISIONICH TOMOIIIBIO.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMbIX JEUCTBUN U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCIECHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IBI 1eITEJIbHOCTH 00Y4YAKIHUXCS

4acoB)
Yucna u KBanpatHslii KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnvie uucna. CpasHenue OelicmeumenbHblx Yucesl. | BU3yalbHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHBIN KOPEHb.

IIpumeHsITH onepaiyio M3BJIEYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 u) YpaBHeHue Buaa X’ = a. YrCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apudMeTHIecKux KBaJIpaTHBIX KOpHEH. | OueHMBaTh  KBaJpaTHblE KOPHM LEJABIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHuUBaTL M YNOPSAA0YMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHU pu & > 0.
HccaenoBarb cBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BaHUEM KaJbKYJIATOPA
(KoMTIBIOTEPA).
IlpumenaTs cBOMCTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHHUI.
BbinosHATL mpocreiilmme MnpeoOpa3oBaHUsl  BBIPAXKCHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaThb IepeMEHHBbIE U3
reoMeTpHUeCKUX M (pU3ndecKux (HopMysa Mpu HEOOXOIUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAINX KBaJpaTHBIE
KOpPHU, UCHIOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHSI MATEMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJMpoBaTh OnpeiesieHHe CTENEHH C 1IeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEero MUpa (0T JIEMEHTAPHBIX (ipu HEOOXOUMOCTH TI0 BU3YaJLHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTH IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MUpE. Bujge. CpaBHUBATBL 4YnClIa M BEJIWYMHBI, 3alMCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM [T0KA3aTEIEM. HCIIONIb30BaHuEM crernenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMKCHLIBATH B CUMBOJIMYECKOil (opme u
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WIIJTIOCTPHPOBATL IIPHUMEpPaAMHU CBOMCTBA CTEIEHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
I[IpuMensiTh  cBOMiCcTBA CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJB30BAHUEM  CIPAaBOYHOW HHGpopManuy. BbINOIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHHUE B CTCIICHB).

Aareopanuyeckne |KBanparaeii TpéxwieH. PasinoxxkeHne kBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajgpaTHbIM — TpEXWieH,  yCTaHABIUBAaTh

BbIPaKCHUS. Ha MHOXUTEIIN. BO3MOKHOCTB €I0 Pa3JI0KECHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Adaredopanyeckue | AnreOpanueckast ApoOb. JlomyCTHUMbIE 3HAaYEHUS IEPEMEHHBIX, | 3anuchIBaTH anreOpandeckue BeipakeHus. HaxoauTb o6macTp

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETIEHUS PalliOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokpareHue pooei. BbINOJHATL 4KCIOBBIE MOACTAHOBKA U BBIYMCJIAATH 3HAYCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BbIpaxkeHuil, | @OpMyJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

coJiepKalux anredpandyeckue apoou. NPUMEHATH €ro JUIs MpeoOpa3oBaHust ApooOeil.

BbInoHATL AeiicTBUSL ¢ airedOpanyecKuMu ApoOsSMH IpU
HEOOXOUMOCTH C HampaBisdoomeld mnomoupto. [IpuMeHsTs
npeoOpa3oBaHusl BBIPXKEHUN JUIS pellieHus 3aaad. BeipakaTtb
nepeMeHHble 13 (opmyn (PpU3NYECKUX, TE€OMETPUUECKHX,
OIUCHIBAIONINX OBITOBBIE CUTYAIlMHM) NPH HEOOXOAUMOCTH C
HAIPABJISIONIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

1 HepaBeHCTBA. dopmya KOpHER KBaApaTHOIO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBanparnsie Pemenue ypaBHeHNH, CBOAAIINXCS K KBaApaTHBIM. [Ipocrelimue | pemiats KBaJpaTHble YPABHEHHUS — IIOJHBIE U HEMOJHBIE (C

YPABHEHHUA JIpOoOHO-pallOHATILHBIE YPAaBHEHHUS. UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

(15 v) Pemenne TekCcTOBBIX 3amad ¢ NOMOLIBIO  KBaApaTHbIX | [IpoBoauTh mpocTeiiline  WccjeI0BaHMsl  KBAJpPaTHBIX
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YpaBHEHUU.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
peoOpa3oBaHUl ¥ 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
IIpaBuUJIa.

Habaonats M aHaJAM3MPOBATH CBS3b MEXKIY KOpDHSMHU U
K03 pHLIMEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0au (¢ ucnonv3zosanuem oopasya).

Pemats TekcTOBBIE 3aJayM  aNreOpPanvdecKUM CIIOCOOOM:
[IEPEXO/IUTh OT CJIOBECHOH (DOPMYIMPOBKU YCIOBHS 3aJaud K
anreOpanveckod MOJAENIH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOIUMOCTH C  HallpaBJISIOIIEH IOMOIIbIO);  pellaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMUTHCS € HCTOPUEH Pa3BUTHA anreOphI.

YpaBHeHus JluHeliHOe ypaBHEHHE C ABYMS IIE€PEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaThb JnHEiHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMU.
W HepaBeHCTBA. MPUMEPHI PEIlIeHUs] yPAaBHEHUH B IIENbIX YHCIaX. Crponth rpaduku JHHEHHBIX YpaBHEHHUH, B TOM 4HCIe
Cucrembl Pemenne cucreM [ByX JMHEWHBIX YypaBHEHHH C JBYMs |HCHOJb3Ysl LH(POBBbIe Ppecypcbl (MpH HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YpaBHEHUH C IBYMS IEPEMEHHBIMH. Paznuuare napajuienpHble M NEPECEKAOIINECS MPAMBIE MO UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMEeHHbIMU. Pematp cucrembl JABYX JIMHEHHBIX YpPAaBHEHUH C JIByMs
Penienne TEKCTOBBIX 3a7a4 C TOMOLIBIO CUCTEM YPABHEHHM. IIEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHHUEM.
Pemarh npocreiinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBJSIeTCS JTMHEHHBIM PU HEOOXOMMOCTH € HampaBisoLIeit
ITOMOLUIBIO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  pewienus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPandeCcKUM CIIOCOOOM.
YpaBHeHust YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. ®opmyMpOBaTH CBONCTBA YHUCIIOBBIX HEPaBEHCTB,

U HEpaBeHCTBA.

HepapenctBo ¢ oaHOM niepeMeHHoM. JInHeliHbIe HEpaBEHCTBA C

WUTIOCTPUPOBATH UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JHHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiars, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxenHne pemnieHns: TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | M300pakaTh pellieHue HepaBEeHCTBA HA YHCIOBOM MPSMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CHCTEMBI HEPABEHCTB HA YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstne ¢ynkunu. OOMacTh ONpPEAEICHUS] U MHOXECTBO Hcnonb3oBaTh  QYHKIMOHAIGHYI0O  TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

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

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BAaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
MpEJCTaBICHUs] TP  HEOOXOIMMOCTH C  HaIpaBIISIONICH
MOMOIIBIO.
Hcnonb3oBarh  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTpPakKarOUUX peaTbHbIE
nporiecckl W siBieHus. IIpUBOIMTH NMPUMePHI TPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPAMMBbI JIJIsI TOCTPOCHUS
rpadukoB QpyHKINN U U3yYEHUS X CBOHCTB

DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoquts ¢ momombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBAEMBIX BETHYWH 10 3HAYSHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 41 00paTHyIO | B HEeclIOXHBIX Cly4asx BbIpa:KaTh (GOpMYJI0i 3aBHCHMOCTH

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

I'paduk pyHKIIUK Y = X2,
Oyuxmny = X,y = X3,y = Vo, y = "; epaguueckoe

peuierue ypasHeHuti U CUCmem YpPasHeHUlI.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMaTH4YeCKH II0JIO)KEHHWE HAa KOOPAMHATHOM IUIOCKOCTH
rpaduko (yHKImit Buga:y = X5, y = X,
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y= \/)(_’ y = k)_(

Hcnonb3oBarh QyHKIHOHANBHO-TPAadUYECKHE
NpeACTABJICHUS U PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTy MudpPoBLIe pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/Ie OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI  CpPaBHEHUS YMCEJl, BBIYUCICHUH,
npeoOpa3oBaHuil BbIPAXKEHUH, peILICHHs] ypaBHEHUH.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemare 3agaum M3 peanbHOH JKM3HHM, NIPHMEHATH
MaTe€MaTU4YeCKUe 3HaHUA JUIS pEelIeHus 3aAad W3 JIpYyrux
IIPEIMETOB.

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

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOe coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaThL MpeaCcTaBIeHUs] O 4YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. Mmnooicecmeso | HATypadbHBIX YHUCENT O MHOXKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MIpPEICTaBICHUS
yucaa beckoHeuHvle Oecamuunvle Opodou. Bzaumno oOHoO3HAUHOE JNEHCTBUTENLHOTO YHCIa KaK OSCKOHEYHOW JECATUYHOU IIpooH,
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(9 uv) coomeemcmeue Mexcoy MHONCECMBOM OeliCMEUmMenbHbIX Yucesl | IPUMEeHATb JIeCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. MPPALMOHAIILHBIX YHACEI.
Cpasnenue  OelicmeumenvHulX — uucel,  apugpmemuyeckue|3anucvliéams, cpasnueamsy u ynopaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[TpubnmxEHHOE 3HAUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJHATH, coueTas YCTHbIE M I[HCHBMCHHBIC TNPUEMEI,
Oxpyrnenne wuucen. Ilpukuiaka #  OLEHKAa pPE3ylabTaToOB|apupMeTHyecKHe [eCTBHA C pPALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOPHEW; BBIYMCJIATH 3HAUCHUS] YUCIIOBBIX BBIPAKCHUM.
IMosyunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIbHBIX
qucesl B IPAaKTUYECKOM IEATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABI (IOCJIe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3aay.
OxkpyriasiTe JEHCTBUTEIbHBIE YKCIIA, BBINOJHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHWHW  YHCIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3alOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELICHUM ypPaBHEHUMH, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemeHue ypaBHeHMH, CBOASAIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha QJIrOPUTM  Yy4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1ieiible U APOOHbIE YpaBHEHHUS.
(14 ) cmenenell pasnodceHuem Ha MHONCUMENU. Pemarh JiMHeliHble W KBaJApaTHbIe YPABHEHHS, YPAaBHEHUS,
Pemenne 1poOGHO-palMOHAIBHBIX YPAaBHEHUIA. CBOJSIIMECS K HHUM, TMpoCTellIne ApoOHO-pallMOHATIBLHBIE
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0cy:ka1aTb MX M PpelaTb TEKCTOBblE 3aJaud pa3HbIMHU
croco0amH.
3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHS MAaTEMaTHKU
YpaBHeHust JluHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBauBaTh U NPUMEHSITH TPUEMBI PEIIICHUST CUCTEMBI JABYX

U HEpaBeHCTBA.

CucreMa qByX JIMHEHHBIX YPABHEHUU C ABYMS TIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NMEPEMEHHBIMH U CUCTEMBI ABYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIMS CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBLHO-TpadUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M McCcJIeI0OBAHUST YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pelIaThb COCTaBJICHHYIO CHCTEMY YpaBHEHMIA;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, 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 mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEpaBEHCTBA U UX PEIICHUE. Pacno3naBath JIMHEMHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduueckas uHTepHperanusi HEpaBEHCTB W  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIITUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIC HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHMEHATh HEPABEHCTBA I[IPU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINN; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPAITLHBIMH TIOKa3aTeNAMHU 2 U 3, UX
rpaduku U cBOMCTBA.
I'paduxu pyrxumit:y =kx,y = kx + b,,y = ad,y = a®y

:\/x_,y :k;

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

ax’, y = ad,

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

OIHUCBIBATL UX CBOMCTBA.
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Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO 1O hopmyIIe.
I[IpuBoanTs, mNpPUMEpPHI KBAaJIPATUYHBIX 33aBHCUMOCTEH U3
peanbHOH KU3HHU, (PU3HKH, TEOMETPHH.

BoissBAATH 1 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dyukimm Yy = ax’? + bx + C (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOLIBIO).

CTpouTh 1 H300pakaTh CXeMATHYECKH IPaPUKH KBaIPATUIHBIX
byHKIMi, 3a7aHHBIX popMyTIamMu Bugay = ax’,y = ax® + g,y
=ax + p)? y = axt + bx + c (upu HEOBXOAMUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH M MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJeJ0BaTEIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI MOCIEN0BATEIBHOCTH.

3ajaHue TMOCJIENOBATEIbHOCTH PEKYPPEHTHOU (opMysoil u
dopmynoii N-ro uieHa.

Apudmernudeckas u reomeTpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOl MW TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Cnoorcnvre npoyenmol.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—I€HI/I$I, CTPOUTDH
pe€u€eBbi€ BbICKAa3bIBaAHUS C HCIIOJbB30BAHUECM TCPMUHOJIOTHUH,
CBSI3aHHOH C MOHITHEM IOoCJICA0BATCIBHOCTHU.

AHaJII/I3I(IpOBaTb (I)OpMyJIy N-ro YJjieHa MocJaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyIamH.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHYECKYl0 M T'€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMs.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMyn N-ro wieHa
apudmeTnyecko U TEeOMETPUYECKON MpOorpeccuii, CyMMBbI
MEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl nocredogamenvHoCmu  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SABJICHUN U3 pEeaIbHON
KHM3HHM, WJUIIOCTPUPYIOLIME M3MEHEHHE B apU(pMETUUYECKOH
IIPOTPECCUH, B TEOMETPUIECKOHN MPOTPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEOBATEIHHOCTSAMU, B TOM YHCJIE 3aJaddl W3 pPeajbHOM
JKU3HH €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJIOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMM YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anredpandeckux BhIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@®yHKuMHU (TIOCTPOCHHE, CBOWCTBA M3YUEHHBIX (YHKIIH;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarbs MNOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, IIPU PEIIEHUH 33a]a4 U3 APYTUX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUA,
CBSI3aHHBIE ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJA, JEIMMOCTbh HATypalbHBIX YHCEN, NMPU3HAKU
JIETUMOCTH, 11€J10€ YHUCI0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ 4YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABIIATh YHCIA Ha KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apudMEeTHIECKUM CIIOCOOOM.
Pemiate npakTuyeckue 3aa4u, CoAepKallyie IPOLEHTHI, JOJIHU,
YacCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1leHa — KOJMYEeCTBO — CTOUMOCTb, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBHOCTD TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MAaTEMaTUK{, HAXOAMThb pELICHUE, NPUMEHS
MaTeMaTUYECKHI anmnapar, HHTePIpeTHPOBaTh PE3yJIbTAT
OnepupoBarh NOHATHSIMU. CTEIIEHb C LENBIM IIOKA3aTENIEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUJIEH,
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anredpandeckas Apo0b, TOXIECTBO.

BbINOIHATL OCHOBHBIC [JCHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, mpeoOpa3OBHIBATH IENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBAThH
pa3oKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJb30BaHUEM (OPMYNT pPAa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTHMBbIE 3HAYEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBTICHHUSL.

OnepupoBath noHATUAMM: GYHKIMS, rpaduk QyHKUINUU, HYIH
(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaJIM3MPOBATh, CPABHMBATH, 00CYKAaTh CBOICTBA (QyHKIIHH,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHAILHOCTS,
oOpaTHas  MPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuku /s OnpeieieHus CBOMCTB, MPOIECCOB
U 3aBUCUMOCTEH, JUId pemeHws 3a7ad H3 APYrHX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peaabHbIe MPOLECCH U SBICHHUS.

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

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3Banmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie OOBEKTHI: TOUKH, MPSIMBIE, Ty4d | POpMYJIHPOBATH OCHOBHBIC MOHSITUS U OTPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBbIE  TeoMeTpuyeckue  QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeieNATh WX B3aWUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33J1a4M (C MCIOJB30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JUHEWHBIX U YIJIOBBIX BENUYHMH, BBIYHUCICHHE |OMOPBHI: HABOJSIIME BOIPOCHI W/WIM allOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp u  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiire NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
NPAaKTUIECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBEKTOB,
NMPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS reOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TpEYroJbHUKaX M  IepBUYHBIE | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTABICHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[IpotuB OoNBIIEH CTOPOHBI TPEYrOJbHUKA JICKHUT OOJBIINN

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PaBEHCTB TPEYTOJbHUKOB.

®opmyanpoBaTh OTIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, IPSMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYrONBHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEIUaHbl TPEYrOJbHHKA; CEPEAMHHOTO MEepPHEeHIUKYIApa
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[Ipocreliline HEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

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

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

@®@opmyaupoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBEeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HUCHOJIb30BAaHHUEM CMBICIOBOMI
OINOpPbI: HABOJAIIME BOMNPOCH M/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS FEOMETPUH.

IMapanieabHbie [TapamienpHble mpsiMble, uMX cBoWcTBa. Hakpect nexamue, | @opMyJuMpoBaTh MOHATHE  MMAPAICNbHBIX  MPSMBIX,
npsiMmble, cyMmMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (00pa30BaHHbIE NPU | HAXOAUTH IPAKTHYSCKUE IIPUMEPEHI.
YIJIOB MepeceYeHUH MapalIeIbHBIX MPSIMBIX CEKYIIEH ). H3yuath cBOliCcTBa yrioB, OOpa30OBaHHBIX MPHU TEPECECUCHHUH
TPeyrojbHUKA [Ipu3Hak  mapauieTbHOCTH  NPSAMBIX  Yepe3  PaBEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYLIEN
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NMPSAMOM. IIposoauTs ao0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yTJIOB TPEyroJIbHUKa U MHOTOYTOJIbHUKA. MapayieIbHOCTH  JBYX TMPAMBIX C  TOMOIIBIO  YIJIOB,
BHemiHue yribl TpeyroiabHUKa 00pa30BaHHBIX TMPU TMEPECEUYECHUN OTUX TMPAMBIX TPEThel
IPSAMOM.
Bo1uucasaTs cymMMy yIiioB TPEyrobHUKA U MHOTOYTOJIbHHUKA.
Haxoauth uucnoBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
r€OMETPUYECKUX 3aJlayaxX C UCIOJIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OKpyx’HOCTH OKpy»XHOCTb, XOpJbl U TUAMETPHI, UX cBoWcTBa. KacaTtenbHas k| @opMyJIMpoOBaThL  ONpedeJeHUsl.  OKPYXHOCTH,  XOPJIbI,
H KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIUCAaHHAas B yrois. [lonamue o|nuaMeTrpa W KacaTenbHOM K OKpyxHOcTH. M3ydaTh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOEHUS nepneHOUKYIAp KaKk 2eomempuiecKue mMecma mouex. HccaenoBatb, B TOM 4KCIie HCMOJIb3YS HU(POBbIE PECYpPChI:
(14 ) OKpyXHOCTh, OMHMCAHHAsI OKOJIO TPEYroJbHUKA. BrircaHHas B |OKPYKHOCTb, BIUCAHHYIO B YIroJI; LIEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonwvzoeamv memoo I'MT ons doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONUCAHHOMN
OKPYXXHOCTEH  TpEYroJbHUKA, HAXOAUTh ILEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIPaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS € HCTOPUEH Pa3BUTHSA FTEOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

[ToBTOpeHHe U 00001I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha MMOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMHA KypcCa.

8 ku1acc (He MeHee 68 u)

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

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS

YeTbIpEéXyroJbHUK
U

[Tapayurenorpamm, ero NpU3Haku U CBOMCTBA. YacTHBIE Cilydau
ux

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYrOJIbHUKU
Pa3HBIX BUJOB U UX JJICMEHTHI.
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(12 9)

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

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenny, IpsSMOYTroJIbHON TPareHH.

Hcnoab30BaTh NPH  pellleHUH MNPOCTeiux  3aaa4
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOyroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpameuuw,
IPSMOYTOJIBHOM Tpalenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBbl TPEYTOJBHUKA C
OIIOpOH Ha aJITOPUTM TIPaBHJIA.

Hcnons3oBats 1upPOBBIE pPECypchl JUIS  HCCICIOBAHHMS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IeOMeTPHM.

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

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUsL.
IIponopyuonanvnvle  ompesKu, NOCMpOEHUe  YemeEPmMo2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbvle  mpeyeonbHUKUL. Tpu  npusnaka
mpeyeonvhukos. IlpakTnyeckoe NpuMeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPe3KaX, CTPOMTh  YETBEPTHIN
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKN HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEOOXOMMOCTH C BU3YaJIbHOUM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHHSI UYEPTEKEH M HAXOXKJICHUS
MOJOOHBIX  TPEYroJbHUKOB IPU  HEOOXOJUMOCTH  C
HAIPABJISIONIEH TOMOIIIBIO.

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

IIpumeHsiTh  TOJNyYEeHHblE  3HAHMUS  NpPU  PEIIEHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

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

[TonsiTrie 06 00IIEH TEOPUU TUTOIIAIH.

®dopmyasl I IUIOMIATU TPEYroJbHUKA, MapajuieorpaMmma.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomaau nogo0HbIX Guryp. Beruucienue miomazaei. 3anadu ¢
MPAKTUYECKUM COJepKaHUueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjaeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmmIeH

Teopun Iwomanu (Mepsl), (oOpMyJIMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[TpumensaTs  ¢opmynbl  IUIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpaleuud C ONOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmybl TUTOIIATH BBIITYKJIOTO

YeTBIPEXYTOJbHUKA YEPE3 JIUAaroHalIu U YroJl MEKIy HUMU C
OTIOpOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BbruncasiTe 01aau pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 32124 Ha IUIOIIA/Ib C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH

(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO.
CooTHOLIEHUST ~ MEXIY CTOPOHAMH B TPSAMOYTOJBHBIX
TpeyroyibHuKax ¢ yrnamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

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

BbIBOOMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXJIy  CTOPOHaMu B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

HUcnoab3oBary  Qopmynsl  npuBedeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUH MEXIy TPUTOHOMETPUYECKUMHU (PYHKIMIMU
pasIMYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHWS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOil Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCA C MCTOPHUE Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U EHTpaIbHBIE YIUIBI, YIOJ MEXKIAY KacaTeabHOU U | DOpMY/IHpPOBATH OCHOBHBIC OIPEAETICHUS, CBS3aHHBIE C

OKPY’KHOCTH. XOPAOH. yrjlaMu B KpyTe (BIIUCAHHBINA YTOJI, IEHTPAIbHBINA yToJI).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY JYTY,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCIATH YIJIbl C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpumMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

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

KacareiabHbie B3aumHoe 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 CBOIICTBa U IPU3HAKHU I0CJIE COBMECTHOI'O aHAJIN3A.

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

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHIATHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3U

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

3HAHUH

(4 9)

9 knacc (He MeHee 68 u)

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

OcHoBHOe coepxkaHue

OcHOBHbBIE BU/IBI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIupoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHyC OpsAMOro W Tymoro yria. Teopema|(QyHKIMN TymbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCcOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiatb TpeyroipHUKH C OMOPOl Ha AJITOPUTM Y4YEOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 4) Mexay HuUMU. QopMyiia TUIOMAAN YeTHIPEXYTOJbHUKA Yepe3 ero | Pemars  mpakTuyeckue  3agadyd, CBOIAIIHECH K
JUArOHAJIN U yYToJl MEX]Ty HUMHU. HAXOKIEHUIO PA3TUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTH4eckoe MpuMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus nosoous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HcceaenoBaTh OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeO0eHuU OMmpe3Ko8 CeKywux, meopema o0 Keéaopame|OKPYKarOUeH AeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHol. [Ipumenenue 8 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKYWUx U KAcameabHulX ¢ UCHOIb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPey20IbHUKOB.
Pewams 2eomempuueckue 3a0auu u 3a0auu u3 peaibHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH TFE€OMETPUYECKHUN (nmepemerexue) u

PuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
PaznoxeHne BekTOpa Mo JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

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

¢busnueckuil (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeNeHMsi CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATH
reoMeTpUYECKUN U PU3NUECKUI CMBICIIBI 3TUX ONEpaLni.
Pemiate reomerpuueckue 3ajadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BbruncaaTs cymMMy, pa3HOCTh U CKAJIPHOE NPOU3BEACHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKaXsIpHOE NMPOU3BEACHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAaHTEHC YTIia |AEeKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHbIe U IePICHAUKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIIOPOIl Ha
(9 9) VYpaBHeHHe OKpYKHOCTH. HaxokIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KoOpAMHAT IIPU PELIEHUH T€OMETPUYECKUX 3a/1a4. PemaTth 3aga4m Ha HAXOXIEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUH 3a7ad, s ONPEICNICHUS PaclOiIOXKEHUS
MPSMOM.
IIpuMeHsATh KOOPAUHATHI NIPH PELICHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajady, JUIsl IOCTPOEHHsS MaTeMaTH4YEeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOoJl KOOPAUHATY).
ITosnb3oBaTbest 11 NOCTPOEGHHA M HCCIENOBAaHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne PABUIILHBIX
MHOIOYroJIbHUKH. |Yucio 7 M JUIMHA OKPYXKHOCTH. [[nMHAa AyrH OKpPY)KHOCTH.|MHOIOYrOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jdauna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAAb KPYyra.
Boruuciienue
nJioiajei

8w

[Tnomanp Kpyra ¥ €ro »JIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOIIBIO MPABWIBHBIX MHOTOYTOJIHHUKOB, OIpeaesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 MEpy yIiia 1o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ HA00OpOT MO BU3YyaJIbHOM OMOpeE.

OmnpeneasaTh 1I01Ab KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUIMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIH TIJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIPaBOYHYIO HH(OPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JABuaxenust Tlonamue o dsudicenuu NIOCKOCMU. Pasoupars  npumepsl,  WUIIOCTPUPYIOIIUE  TOHSTHUS
MJI0CKOCTH Iapannenvruiii nepenoc, nogopom u cummempust. Ocu u yermpul | ABUKEHUS, IICHTPOB U OCEH CUMMETPHH.
(6 1) CUMMEmMPUU. ®opmyMpoOBaTh ONPEIEICHUsI MapaUIeIbHOTO IEpeHoca,
Ilpocmeriwue npumenenus 6 peuwieHuu 3a0a. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OMOPOA.
HaxoauThb HEMOABMKHEIC TOYKH 110 00pasiy.
HaxoauTh IEHTPHI M OCH CUMMETPHUH MpocTeHmux Guryp mo
oOpasiy.
Ilpumenamey napannenvHovlll. NEePeHoc U CUMMEMPUI0 Hpu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepol).
Hcnonwvzoseamn 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcul.
IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHATHH ¥ METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: (QHUrypa, TOUYKa, IpsMasi, yroi,
00o0meHue, KJIACCOB, 000O0IIEHNE U CHCTeMaTH3aIus 3HAaHHU . MHOTOYTOJIBHUK, pPAaBHOOEIPEHHBI W  PaBHOCTOPOHHUU
cucrematusanusi | [Ipocreiimme reomerpuueckue (GUIYpsl M WX CBOMCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJBHBIN TpPEYroJbHUK, MeanaHa,
SHAHMITZ N3mepenne reoMeTpuuecKuX BEIUYHH. OWCCeKTpUCa W BBICOTA TPEYrOJIbHUKA, IapauieorpaMM,
(7 u) TpeyroabHUKH. poMO, TIPSIMOYTOJIBHUK, KBaJpaT, Tparenus; OKPy>KHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIE TPSMBIE.

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

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Beraucnenue miomaaei. [Tnomaan noqoOHBIX GUTyp.
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTeNnbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroabHUKOB;
MapayieIbHOCTh U TEPHEHAUKYISIPHOCTh TNPSIMBIX, YOI
MEXIY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIbHO TOYKH U
MpSIMOM; NJIMHA, PACCTOSHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBarh  ¢opmyabl: mepuMeTrpa U IUIOLIAIU
MHOTOYTOJBHUKOB, JJIMHBI OKPY>KHOCTH M TUIOMIAAN KpyTa,
00BEMa MPSMOYTOIBHOTO MapallyiesieuIea.

OnepupoBaTh MNOHATHSMH: TMPSMOYroOJIbHAas  CcHCTEMa
KOOPJWHAT, BEKTOP; MCHOJb30BaTh JTH TIOHATUSA IS
MIPEACTABJICHUS JIaHHBIX W PEIICHUS 3a/lad, B TOM YHCIIE W3
JIpYruX y4eOHBIX PEAMETOB.

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

WJUTIOCTPALIMIO CBSA3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeTox [J1s pelieHus 3a/1a4u.
Pemrartn 3agaun U3 noBceJHEBHOM KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimuuax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJWYHBIM JaHHbIM. 3BrnedeHue u
UMHTepHpeTanus TaONu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Tabauuey.

I'paduueckoe mpeacTaBiIeHHE JAaHHBIX B BHUAE KPYIOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) nUarpaMM. UTeHne u mocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[IpakTuueckas pabota «JlnarpamMmb».

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIOBBIX
MacCUBOB C TIOMOULIbIO TabauIl M JUarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M BaXXHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIIUIEHHON M CEIbCKOXO3SMCTBEHHON MPOMYKIIUH,
OO0IIIECTBEHHbIE U TPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboThl ¢ TaOMUYHBIMU U
rpadM4ecKUMHU NPEICTABICHUSIMHI JAHHBIX C TOMOIIBIO
HU(POBBIX PECYpcOB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[Ipaktuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YHCIOBOM
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HAISATHOCTH W/WIH
BepOAIBHON OTIOPHI)

N3yuaTs cBolicTBa CpPeIHHMX, B TOM YHCIE C ITOMOIIBIO
U(QPOBBIX PECYpCOB, B XOJe MPAKTHUECKUX padot, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBa, pa3Max.
Pemats 3agaun Ha BHIOOp crioco0a OMKMCaHUs TaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HANIPABIISIONICH MOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. ['ucmozpammol.
IIpakxmuueckas paboma « Cnyuatinas usmeH4usoCcmo ».

Oceausamv nowamua. yacmoma 3HAYEHUU 6 MAaccuge
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienuss pazubix U008
CVUAUHOU UBMEHYUBOCMU, 8 MOM HUCTe C HOMOUBIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
Teopuio rpagos
(49)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenv (s8anenmuocms) eepuiunsvl. Hucno pébep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). I[Ipedcmaenenue 06 opuenmuposanuvix epagax.

Ocsausams nonamusn. cpagh, eepuwuna epaga, pedpo
epaga, cmeneHs (8a1eHMHOCIb BEPULUHDBL), YENb U YUKIL.
Oceausamv nonHamusn: nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk  nymeil 6  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHuss 3a0ay U3 Kypca
aneebpul, ceomempuu, meopuu 8epPomMHOCMel, 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. Pons manoseposmuvix u npakmuyecku | cobvimue, MAn08epoamuoe U NPaKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 00cmosepHbIx cobbimutl 8 npupoode u 6 obwecmee. Monema u | cobvimue.

co0bITHSA USpaIbHAsL KOCMb 8 MeopUll 6epOSMHOCEl. H3yuams 3nauumocmev Manoeeposmmvbix cobvimuil 6

(4 v) Ipaxmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX NpumMepax (asapuu,
HecuacmHvle cryyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepeoaia OaHHbIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbLIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u usyuamp uacmomy cobwbimutl 8 nPpoCmMulx
9KCNEpUMEHMax, 8 MoM Hucie ¢ NOMOwbl0 YUPPOBbIX
Pecypcos, 8 xo0e npaKmuieckot pabomei.

O6006menue, [IpencraBnenne  manHbiX. OmnucarenpHas — craTUCTHKA. | IIOBTOPATH W3Y4eHHOE U BBICTPAMBATHL CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

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

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPaBIISIOIICH
MTOMOIIIBIO.

Ob6cyxaarn NnpuMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYCCKHU JOCTOBEPHBIX CHy‘IaI\/’IHBIX
COOBITHIA, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKa

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00YYAOINXCS
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Crnydaiinast u”3MeHYUBOCTh. CpeTHue YMCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH 1 yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IloBTOPSATH M3Y4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha

IPEICTaBICHUE U ONHCAaHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha
IIPEICTaBICHUE TPYIIIUPOBAHHBIX JAHHBIX M OIMCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  omope) Ha
OIIpeJIeJIEHUE YacTOThI CIyYalHbIX COOBITHI, 00CYKICHHUE
IPUMEPOB  CIy4allHBIX COOBITHH, MaJOBEPOSATHBIX H
HPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceausamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUcn068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCNOAb308AMb MU XAPAKMEPUCTIUKU OJI5
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu Ui HATUYUU  CA3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeUUMCs
OGHHBIM, 8 MOM HUCTe C NOMOWbIO KOMnblomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXecTBO, MoAMHOXKecTBO. Omnepanuu HaJ MHOKecTBamH: | (OcBamBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
(4 q9) o0benuHeHue, mepeceueHue,  npomosiHeHue.  CBOWCTBa | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: HEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, pacClpeIeIUTeILHOE, BKITIOUCHHUS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
coueTaTeNbHOe, paCHpeNe/IUTeNbHOe, BKIIOYEHUS (C

HCII0JIb30BAHUEM BU3YaJIbHOM OIIOPHI).
Hcnonb3oBath rpaduueckoe MnpeacTtaBicHUE MHOXKECTB
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[P ONMCAHHUU PpEaJbHBIX IPOLIECCOB U SBICHUM, NpU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 )

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

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIarONpUSTCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3aga4umM Ha BBIYMCICHHE BEPOATHOCTEI COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIMA
B ONbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU
COOBITUSIMHM, B TOM YHCJE C HNOMOILBIO KOMIbIOTEepa (C
UCTOJb30BAaHUEM  3pPUTEIbHOM  HArsIHOCTH  W/WIHK
BEepOAITBHOM OTIOPHI).

IIpoBoanTh M M3yYaTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUAMHU (C MCIOIb30BAaHUEM MOHET,
UTPATbHBIX KOCTel, JIPYTUX MojienIeil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepeea:  eOUHCMBEHHOCMb  NYMU,
Cywecmeosanue GUCAYell BePUIUNbl, CEA3b MeNCO) HUCIOM
gepuiuH u yuciom péoep. Ilpasuno ymHocenus.

Ocsausamb nonamusn. oOepeso Kaxk cpagh 0Oe3 yuxia,
sucsauas eepuiuHa (1ucm), emesb depesa, nymo 6 depese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgosauue sucayell
BEPUIUHBI, €OUHCIMBEHHOCMb  NYMU  MedHcOy  08YMs
BEPULUHAMU, CEA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeosams 6 0ocyscoenuu pewenusn 3a0auu Ha nouck
U nepeuucienue nymeu 8 oepege, onpeoeieHue YUCIA
sepuiun unu péoep 8 depege, 06x00 OUHAPHO20 Oepesa, 8
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MOM Yucie C NpuUMeHerRuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJNCEHUsI  8eposAmHoCcmell.  YclosHas  8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 guoe oepesd.

Ocséaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
cobvimutl (hopmynsl CLONHCEHUSI 8EPOAMHOCEN).
Yuacmeoseamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekCcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
YuCcno8ol  npamot, ouazpamm  Junepa,  Gopmyisl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp nOHAmMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobObIMuUsL 0epeso CLyYalHo20 Onblma.
H3yuyams  ceoiicmea  (onpeoeneHus)
cobvimuil.

Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
onpeoeieHue U UCNONb308AHIUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenune nanubix. OnucarenpHas cTaTucTuka. ['padel.
BepositHoCTh CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YyYEHHBIX XapaKTEePUCTUK (c
WCIIOTH30BaHUEM BU3YaJIbHOU OTIOPHI).

Yuacmeoeamsv 6 oo6cyrycoenuu pewenua 3apaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI 1O BEPOSITHOCTSAM 3JIEMEHTapHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpadguyecKkux TMpeACTaBICHUIl U JepeBa CIydyalHOro
OTIBITA.

Yuacmeosamv 6 o6cyyicoenuu pewenua 3anauym Ha
TIepeYnCIIeHne KOMOMHAIIHMH (YUCIIa TIepEeCTAaHOBOK, YUCIIA
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHH C
NPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
UCIONb30BaHuEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IloBTOpEHUE [IpencraBnenne  maHHbIX.  OmnucarenbHass  CTATUCTHKA.
Kypca 8 ki1acca Onepanuu Haa coObITHsAME. He3aBUCUMOCTh COOBITHH.
(4 4)

IloBTOPATH U3y4YEeHHOE U BBLICTPAUBATH CHCTEMY
3HaHUM.

PemaTs 3agauM Ha NpeACTaBICHUE U ONHUCAHUE TAHHBIX.
Pemats 3ajauyMm  Ha HaXOXICHHUE BEPOSTHOCTEH
o0BbEIMHEHNS U TepecedeHHs] COOBITUH, B TOM 4HCIIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpapUuecKux
MIPEACTABICHUH U IEpEBA CIy4allHOTO OIBITA.

PemaTs 3agaum Ha nepevucieHne KOMOMHAUuWi (ducia
NEPEeCTaHOBOK, YHCIA COYETaHM), HA HAXOXKJICHHUE
BEPOSITHOCTEH COOBITHI C MPUMEHEHHUEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao yMmHOXeHus. [lepecTaHoBKU.
®aktopuasi. CodeTaHus U YUCIO COYETaHUH. TpeyeonbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHSA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJ Yucia,
COUueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

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

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHCJIE C IIOMOIIbIO
ANEKTPOHHBIX TAOJUI] B XOJIe MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON ONOPOIA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas éepoamnocms. Cnyuaiinvlil 66100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSIMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasUMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyed, OmpesKa uiu
Oy2eu OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HUcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepusi HCIIBITAaHUH J10 IEPBOTO
ycnexa. Wcneitanus bepnymmu. BepostHocTu coObITul B
cepun ucnbiTanuit bepaymau. IIpaktuueckas pabora
«Hcnerranus beprymimy.

OcBanBaTh Ha 0230BOM YPOBHE NOHSATHS: HCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U Heyaya),
cepus UCHBbITAaHUM, HACTYIJICHHME MEepBOro  ycrexa
(Heynaum), cepus ucnblTaHuid bepHymu.

Pemate  mpocreiimipe  3aJa4d HA  HAXOXICHHUE
BEPOSATHOCTEH COOBITUI B CEPUM UCHBITAHUN JO MEPBOTO
ycrexa, B TOM 4Hucie ¢ MpUMEHEHHEM (OpPMYIIbl CyMMBbI
T€OMETPUUYECKON MPOrpeccuu (C OMopoil Ha CIPaBOYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEpOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXAEHHE BEPOSTHOCTU
ONpEeACNEHHONO0 YHCIa YCIEXOB B CEPUM HCIBITAHUN
bepuymu (¢ BU3yanbHOH OIOPOi).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHuil bepuymm

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA M PaACHpPEENIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUIAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJIMUKMHBL. [IprMepsl MaTEMaTHYECKOrO0 OXKUJAHUS —Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE O0NBIINX ynces. 3MepeHne BeposTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIIMX YUCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CilydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTE.

HN3yyare u o00cy:kaaTh INpuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHNUS, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHHMEe MOHETHI, WUIPAJTbHOW KOCTH, CO
CJIy4yaitHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHHE, JUCTIEPCHS CIIydallHOU
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOT0 Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OXKMJIaHWSI W  JIACIIEPCUH  JHCKPETHOW  CllydailHOM
BEJIMYUHBI 110 3aJaHHOMY PacHpee€HUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBAaHUEM M JIOTEpesMHU (C
HaIpaBJIAIOIIEeN TOMOIIBIO).

3HAKOMHMTBCSI C MaTeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHUd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysm.

M3yyars yacToTy COOBITHS B  MOBTOPSIOIIUXCS
CIIyYalHBIX OMBITAX KAK CIIY4YalHYIO BEJIUYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3a1aum Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIITNX YHCEN B 000CHOBAaHUU
9aCTOTHOTO METOJ1a U3MEPEHHS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJBIINX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBJICHUSX,
poJib 3aKoHA OOJIBIIUX YHCEN B MPUPOAC U B KU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CydaliHbIe BEIMYUHBI U paCTIPEICTICHHUS.

OnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTEI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 32241 Ha IpECTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a1aun Ha HaX0X/I€HUE BEPOSTHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMA COOBITHUSAMH, BEPOSITHOCTEN
OObEIMHEHNUST U TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OIIBITaX C CEPUAMH CIyYANHBIX UCIIBITAHUN

[Ipu paspaboTke paboueil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTU
UCIIOJIb30BaHUS IEKTPOHHBIX (LIM(PPOBBIX) 00pPA30BATENBHBIX PECYPCOB, ABISIOMNXCS YIEOHO-METOUUECKUMHI MaTepuataMu
JJIGKTPOHHBIE YUYEOHUKM W 3aJaYyHUKH, OJJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIC
1ab0opaTopuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 O0YUYEHUS U
BOCIIUTAHUSL PA3IMYHbIX TPYII [OJb30BATENEH, MPEACTABICHHBIMU B 3JEKTPOHHOM (LIM(GPOBOM) BUJIE U PEATU3YIOLIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

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