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HOACHUTEJBHASA 3AIIMCKA

Pabouass mnporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxuueckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUSs
MOATOTOBIEHa Ha ocHOBe DenepaiabHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHAapTa ocHOBHOro oOmero odpaszoBanus (IIpuka3 Munnpocsenienuss Poccuu ot
31.05.2021 . Ne 287) (manmee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi O0YJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosi6pst 2022 . Ne 1025), denepanbHOi paboyelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus 1o yudeOHOMy mnpeametry «Maremarukay, denaepanbHON TPOrpaMMbl
BOCITUTAHUS, C YYETOM paclpeeieHHbIX MO KJaccaM IMPOBEPSIEMbIX TpeOOBaHUN K
pesynpraraMm  ocBoeHusi  DenepalibHOM  aJanTUPOBAHHOM  00pa3oBaTEIbLHOMN
IpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs sl OOydaloUXCA C 3aJepiKKOU
IICUXUYECKOro pa3BuTus. B palouell mporpamme YYTEHbl HJE€U U TIOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepauuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VY4eOnbiii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acTb
«Marematuka u uHpopmaTukay. OH CHOCOOCTBYET pPAa3BUTHUIO BBIUUCIUTEIHHOU
KyJABTYpbl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHHUS TIOJIH30BATHCS
aNTOPUTMAMH, a TaKXe MPHOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcsi ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHWe, (QYHKIMOHAIBHYIO TPaMOTHOCT,
YMEHHsI ~ BOCHPHHHMATh W  KPUTUYECKH  AQHAIM3UPOBATh  HHQPOPMAIHIO,
MPECTABICHHYIO B PA3IMYHBIX (opMax.

OOyueHune maremMartuke NaéT BO3MOKHOCTh pa3BuBaTh y oOywatomuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIILHYI0O U HUHQOPMATHBHYIO peub, YMEHHE OTOMparh Haunbosee
NOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa AJisi BbIpaXKECHUs
CYXJIEHUH U HAISHOTO UX MPEICTaBICHHUS.

HeoOXoqumbIM KOMIIOHEHTOM OOILEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IO3HaHMsS  JIEHCTBUTENIBHOCTH,
MpEICTaBICHUE O TIPEAMETE U METOJIaX MATEMATUKH, UX OTIIMYUI OT METOOB JIPYTHX
€CTECTBEHHBIX W TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
IUI pEIIeHUs HAy4YHBIX WM TPHUKIAIHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaThudecKoe
oOpa3zoBaHue BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KYJIbTYphl YEJIOBEKA.

M3yueHne MaTeMaTWKH TaKKe CIMOCOOCTBYET ASCTETHUYECKOMY BOCIHUTAHUIO
YeloBeKa, TMOHMMAHUIO KpPacoThl M M3SIIECTBA MAaTEMAaTUYECKHUX PACCyKICHUH,
BOCIPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO I CUMMETPHH.

[IporpamMma oTpakaeT coaepxaHue oOydeHus mpeameTy «MaremaTHKa» ¢
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTeN oOyuarommuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpenaMeToM «MareMaTruka» NpefCTaBiIsIeT ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE H



OTBJICYEHHBIE KATErOPHUH MM TPYIHOAOCTYIHBL. B TOXe BpeMs mpu crnerualbHOM
oOyueHun oOydaromuecss MOTYT BBINOJHATH 3aJaHus 1o ainroput™my. OHu
BOCIIPHUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IIEPEHOC HAa AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUS MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKUX JCHCTBUM IPUBOAAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YYEOHBIX ACHCTBHM. Y 0Oywarommxcs 3aTpyIHEHbI
CUCTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yME€. B NHCBbMEHHBIX BBIYMCIICHHAX OHHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaro. llpum pabore ¢ YHCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUJIbHBIN
nopsaok nercteuit. [Ipu ynporennn, npeodpazoBanuu BeipaxkeHuil yuammecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PELICHHE O MOCJIEA0BATEIbHOCTHA BBINOJHEHUS
nercTBuil. KOHKPETHOCTh MBILUICHHSI OCJIOKHSAET YCBOCHHsS HAaBbIKA PELICHUS
YPaBHEHMM, HEPABEHCTB, CUCTEMBl ypaBHEHMH. MM MallogOCTYymHO COBEpLIECHUE
oOpaTUMBIX OTepaluil.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OIEpaluid, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUW»: 1pu
onpeaeneHuy (YHKIUOHAJIBHOW 3aBUCUMOCTH, HPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpanyeckuil, PyHKIIMOHAIBHBIN S3BIKH.
Hepenko yuamiuecst He BUIAT pasHULBI MEXAY 00JAacCThIO ONpeneaeHus] PYHKIUU U
00J1aCcThIO 3HAUCHUH.

Pemenue 3amad conmpsikeHO € TPYAHOCTAMH O(DOPMIIEHMSI KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAJIM3a YCIIOBUA 3aJ]a4M, BBIJIEJIECHUS CylIeCTBEHHOTO0. O0yJaromuecs ¢
3I1IP 3aTpynHstoTcs caeiaaTh yMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHANIbHBIE CHOCOOBI PEIICHHs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTHYECKUE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCyk1eHNs. HernpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POPMYJTy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelmIeHUMM  3aJad  NOPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npencraBieHus. VIM ClI0)KHO BBIIOJHUTB YEPTEX K YCIOBUIO, B MMCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBSCHEHUE K UEPTEKY.

To4YHOCTB 3alIOMHHAHMS U BOCIIPOU3BEICHUS Y4EOHOI0 MaTepHala CHUKEHBI 10
NpUYMHE CJa00CTH MHECTUYECKOW JAESTENbHOCTH, CYKEHHs o0bemMa MaMsTH.
O6yuaronumest ¢ 3IIP TpeOyercs OoJibllie BpeMEHH Ha 3aKpeIieHUe maTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPU BOCIPOU3BEICHHH.

Jlnst mpeo1osieHust TPYAHOCTEN B U3y4eHUH y4eOHOro rpeameTa «MaTemaTuka»
HeoOxoaMMa ajanrtanus oObeMa U Xapakrepa ydyeOHOro Marepuaia K
MO3HABaTENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHbINF Marepual
MPENOAHOCUTh HEOOJBUIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl JlaBaTh  Kak
03HAKOMHUTEJIbHBIE; HCKIIFOYATh OT/IEJIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl PEeKOMEHAYETCS HM3y4aTb B MPOLECCE MPAKTUYECKOW AESATENBHOCTH IO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM



ACATCIIbBHOCTU YyYHallUXCs Ha YpPOKax MaTCMAaTUKH CHOCO6CTBYIOT IMPOYHOMY U
CO3HAaTCJIbHOMY YCBOCHHUIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUHN U YMeHI/Iﬁ.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

* (opMUpPOBaHUE LIEHTPAJIHHBIX MATEMATUYECKUX MOHATUMA (YMCIIO, BEIUYUHA,
reomeTrpuueckas  ¢urypa,  HepeMeHHas,  BEPOATHOCTb,  (YHKIHs),
00ecCreynBaloIuX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseaeHue ooydaronuxcs ¢ 3[1P Ha nocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOILIET0 MUPA, IOHUMAaHUE MAaTEMAaTUKHU KaK
4acTH OOIIeH KyJIbTyphl 4YeJIOBEUECTBA;

" pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEW O0ydaromuxcs C
311P, mo3HaBaTebHOW AKTUBHOCTH, UCCIEN0BATEIIbCKUX YMEHUM, KDUTHYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaTeMaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U ITPU U3YUEHUU IPYTUX
y4€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTUKH U CO3/1aBaTh MaT€MaTUYECKHE
MOJICJIH, MPUMEHITh OCBOEHHBIM MaTEeMaTUYECKUI anmapar sl pPelICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, HHTEPIPETHPOBATh M  OLICHHBAaTh
IIOJIyYECHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsi pelieHUeM CIeIyIOIMNX 3a1a4:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwiku yueOHO-IO3HABaTEILHOMN
NEeATEIbHOCTH: TUIAaHUPOBaHUE palOThl, IMOUCK palMOHANbHBIX NyTEeH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIMMBbIE YEJIOBEKY ISl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHbIE MaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULINH, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOI0JIEHUIO
TPYAHOCTEN;

" (GopMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYalIUXCd B paMKax MPeIMETHOU
obnactu «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYILIECTBIATh KOPPEKIHNIO O3HABATEIbHBIX MpolieccoB odydarommxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOGHMSI MMPOTrPaMMHOIO Marepuaja Mo Yy4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTesibHbIX J1e(UIIMTOB B
OCBOEHHUH TMPEANIECTBYIOLIErO MPOrPaMMHOI0 MaTepHayia y oO0ydarouuxcs C
3IIP 1 HEOOCTAaTKOB B UX MaTEMaTUYE€CKOM Pa3BUTHM;

* chopMHUpPOBaATh YCTOMUMBBIA HHTEPEC yUALTUXCS K IPEIMETY;

" BBISBJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.



OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BbIpaXKEHUs», «YpaBHEHHS H
HepaBeHCTBaY»), «Dynkuun», «leomerpus» («[eomerpuyeckue GuUrypsl U ux
cBOICTBaY, «3MepeHne reoMeTpuYeCKIX BeJIMYUHY), « BeposSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapasuIeNbHO, KaXas B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCHMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumojielicTBud. KpoMme »3Toro, ux oOObEIUHSET JIOTHYEeCKas COCTaBJISIOIIas,
TPaJUIIMOHHO IPUCYIIAasi MATEMATUKE U TPOHU3BIBAIOIIASI BCE MAaTEMAaTUUYECKUE KyPChl
u conepxarenbupie uHuu. ChopmynupoBanHoe B DepepaibHOM TOCyIapCTBEHHOM
0o0pa30BaTeIbHOM CTaHJApTE OCHOBHOTO 0O0IIero oOpa3oBaHHs TpeOOBaHHE «yMETb
OIEpUpPOBATh MOHATUSAMMU: OINPENEIIEHNE, aKCUOMa, TEOpEMa, T0OKa3aTeIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOKHBIC BBICKA3bIBAHUS, MPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIY OTHOCUTCS KO
BCEM Kypcam, a pOopMUPOBAHHE JIOTUUECKUX YMEHUN paclpenensieTcs Mo BCeM rojiam
oOydeHus1 Ha YpPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yabTaraM
ocBoeHust DenepanbHOM paboueil mporpaMmel, pacipeaeaEHHBIM 0 ToaM 00y4eHHUS,
CTPYKTYpPUPOBAHO TakUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BompocaM  oOywaromuecss oOpallajuch HEOAHOKPATHO, 4YTOOBI  OBJIAJCHUE
MaTe€MaTUYECKUMH TMOHSATUSIMU U HaBBIKAMU OCYIIECTBISIOCH MOCJENIOBATEIBHO U
MOCTYIATEIbHO, C COOJIFOJEHUEM MPUHLUINA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MaTe€MaTHYE€CKHUX MPEICTaBICHUN OOyYarolUXCs C
3I1P, paciumpsas u yriyomnsis e€, oOpa3ysd MpOYHble MHOXKECTBEHHBIE CBs3u. OO1ue
ey u3ydeHus yueobHoro npenmera «Maremarukay npenctaBieHbl B denepanbHoit
paboueii mporpaMme 0CHOBHOIO 00IIIEr0 00pa30BaHUsI.

Oco0enHocTH 0TOOpPa M alanTALMM Y4eOHOI0 MAaTEepPHAaJIa 10 MATEMATHKe

OOyuenue yueOHOMYy mpeamery «MaremaTthka» CTPOUTCS Ha CO3IaHUU
ONITUMAJIHHBIX YCIOBUMU JJII YCBOCHHUS MPOTPAMMHOTO MaTepuana o0y4JarolIuMUCs C
3I1P. bonblioe BHUMaHue yaensercss oT0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIUMIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OOIIero 0a3oBOr0 YpOBHS, KOTOPBIU
JIOJKEH TI0 COMIEPYKAHHIO U 00BheMY OBITh aIalTUPOBAHHBIM 17151 oOy4atomuxcs ¢ 3[1P
B COOTBETCTBMHU C HMX OCOOBIMH 0O0pa3oBaTelIbHBIMU MOTpeOHOCTIMU. CremyeT
o0neryuTh OBNaZeHUE MarepuanoM oOydatormumuca ¢ 3IIP mocpencrtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B TMPUMCHCHUM 3HAHUMN, HUCIHOJB3YyS MPHUEMBI aKTyajdu3aluu (BU3yallbHAs OIOpa,
MaMsITKa).

denepanpHas mporpaMMa mpeaycMaTpuBaeT BHECEHHE HEKOTOPhIX M3MEHEHUH:
YMEHbBIIIEHHE 00beMa TEOPETHUYECKUX CBEICHUH, BHIHECEHUE OTIEIBHBIX TEM WU
[ENBIX Pa3fesioB B MaTEePHAIIbI JIJIsl 0030pHOTO, 03HAKOMHUTEIBHOTO H3YUCHHSI.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENHHOM TUIAHE PEKOMEHIYeTCsS HW3y4aTh CICAYIOUINE TEMBbI:
«Pumckass Hymepanus», «PaBubie ¢uryps», «umuaap, konyc, mapy, «Kyow,



«IIpssmoyronpHb nmapauienenumnen», «llepemenienne no KOOPAMHATHON IPSIMOI»,
«Mopayne uucnay, «HucnoBble NpoMExyTKH»; «Macmtady» (HU3yyaeTcs B Kypce
«I"eorpadusy); «M3006pakeHne reoMmeTpuueckux (GUryp Ha HEJTMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM ULUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCHoOpTupa», «JlinHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensnusie npsmbie», «llepnenaukynspHbie
npsimeie», «OceBasi U LIEHTpajdbHAsi CUMMETPUN» (M3y4aeTcs B Kypce TeOMETPHH);
«beckoHeuHbIe TEPUOJUYECKHE IECATUYHBIE IpoOu. JlecaTuuHoe mNpuOIMKEeHHe
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Crnegyer yMEHBIIUTh KOJIMYECTBO YacOB Ha CleAyroluue Tembl: «Pemienue
Joruyeckun 3amad», «JlimHa orpeskay, «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXEHUSY, «3aluch MPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «[locTpoeHue
KOH(UTYpaluii U3 yacTe MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare», «Jlenutenu u kpartnelie. [IpusHaku nemumoctn», «Hambonpmmii oOmmii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IPOU3BENCHUSY.
«IIpuBenenue 1poOu K HOBOMY 3HaMeHaTeNno», «HaxoxieHue yacTu 11eJ10ro U LEeI0ro
no ero yactw». «OKpyrieHue OeCATUYHBIX Apobeit». «Pemenue 3amay nepedbopoM
BCEX BO3MOJKHBIX BapHaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPRXKEHUU IO YCIOBHUIO
3a1aun». BeicBOOOIMBIINECS Yachl MOKHO MCIIO/Ib30BaTh Ha IOBTOPEHUE (B Havaje U
KOHIIE y4eOHOr0 rojia), Ha U3y4eHue HauboJiee TPy IHBIX U 3HaYMMBbIX TeM: B V Kiacce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APpOOU K HOBOMY 3HaMEHATEINI0, YMHOKEHHUE U
JIeJICHUEe JIECATUYHBIX JpoOel, u3MepeHue yrioB; B VI kiacce — aeicTBUS ¢
ITOJIOKATENIBHBIMU M OTPULIATENIBHBIMY YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YKCEl, COJAEPKAIUX LEIYI0 U APOOHYIO YaCcTh, HA YMHOKEHHE U JICTICHHUE
OOBIKHOBEHHBIX APOOEH.

Aareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunonansHeie uyncina. JlelicTBuTeNnbHbIE Ynciay, «CpaBHEHUE NE€HCTBUTEIbHBIX
quces, apupMETHIECKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaaMuy», «HaxoxmaeHue
MpUOJIMKEHHBIX 3HAYEHHM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOU CTEIIEHEN PA3JIOKEHNEM HA MHOKUTENNY, « DyHKIUA ¥
=Vx u ee rpaduk», «IlorperIHOCTs M TOYHOCTH NPHOTIKEHHN», «UeTHbIE N
HeueTHble QyHKIUN», «DyHkuus y=x"», « OyHKIMsA y= ax’, ee rpadMK U CBONCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYMs IEPEMEHHBIMH U €10
rpaduky», «I'paduyeckuii cocod pelieHus CUCTEMbI ypaBHeHMiD», «l300pakeHue
YJIEHOB apu(PMETUYECKON U T€OMETPUUECKON MPOTrPeECCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIUAIBHBIN POCT. CII0XKHBIE TPOLIEHTHI».

CrenyeT yMEHBIIMTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JlokazaTenbCTBO TOXKIECTBY, «JIMHEMHOE YpPAaBHEHUE C JIBYMS HEU3BECTHBIMW,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEMHBIX ypaBHEHUIN», « CBOMCTBA KBaJAPATUYHON
GyHKIUNY.

BricBoOoauBIIMECS 4Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllen
npopaOoTKu Hambosiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
cUCTEM ypaBHEHUI», «COBMECTHBIE NEHUCTBUA C Apo0sMuy, «lIpuMeHeHne CBONCTB



apu(pMeTHUYeCKOro KBaJApPAaTHOTO KOPHS»;, Ha IOBTOPEHHUE, pEIIeHHEe 3a1ad,
npeoOpa3zoBaHUE BBIPAKEHUM, a TAK)KE HA 3aKpEIJIEHUE U3YYEHHOTO0 MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh IMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HaAWOOJEe CIOXKHBIA JJIsI BOCHPHUATHUS TEOPETUYECKHM
matepuas. Ha ypokax reoMmeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BAThH
HarJIAJIHbIE CpelcTBa OOydeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX pPabOT ¢
yYalmMucs, pemarts 3a1aud. CTpOUTh pelieHne 3aAa4 Mpu MOCTOSTHHOM OOpalieHnu
K HAarJISIAHOCTH — PUCYHKAM U YEPTEKAM.

O3HAaKOMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MHpPOTHBHOrO», «CylIeCTBOBaHWE U  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudecKkux Mect», «Metos yJIBoeHus
MennansDy, « Teopema @aneca u TeopemMa O IPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKa», «I3MeHeHre TpUroHOMeTpUIeCKuX (QyHKIUI TPH BO3paCTaHUU
yraa», «@opMmylibl 1 pAaJNyCOB BIMCAHHBIX W OINHCAHHBIX OKPYKHOCTEU
IIPaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpPaBHEHHE NPIMOW», «JIBrmxkeHue», «CBoicTBa
IBIDKEHU», «Teopema 0 MpOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBaIpaTe KacaTeIbHOMN.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHbBIE CBOWCTBAa OCEBOWM cUMMeETpum», «lleHTpanbHass CUMMETPHUS»,
«ITapannensubii nepeHocy, «lloBopor», «IIpeobpazoBanue mnonodus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d Ha IMOCTPOEHUE C IOMOUIBIO
LAPKYJIsl W JIMHEWKW», «JleKkapToBbl KOOpIHMHATBI HA IUIOCKOCTH», «Pemenue
TpeyroabHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 3a7a4 U TOBTOPEHHUE.

BeposiITHOCTH U CTATHCTUKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTU JJIst
oOyuatomuxcst ¢ 31IP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM DAa3BUTHUSl CIIOBECHO-
JIOTUYECKOI0 MBIIUICHUS, €r0 U3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Uil yYE€HHMKOB Matepuane. OCHOBHOE BHHMMAaHHUE CIIEIYET YACIINTH
paszenaMm, CBSI3aHHBIMM C IIOBTOPEHHEM IIPOMJIEHHOIO Marepuaia, YBEIUYMTh
KOJIMYECTBO YIPAKHEHUW U 3aJJaHUW, CBA3aHHBIX C IMPAKTUYECKOM IEATEIBHOCTHIO
0o0yJarommxcs.

Heobxoaumo mniepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MaTepualia |
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepHual IPENnoOAHOCUTh B TNPOLECCE
pelIeHns 3a7a4 W BBIIOJHEHUS 33aaHUM HATJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpebOBaTh BHIBOAA U 3allOMHHAHMS CIOXKHBIX (DOPMYJI, PEIICHHs] HECTaHIAPTHHIX,
TPYIOEMKUX 3alaHui. Pl TeM cienyeTr n3yyarb B O3HAKOMUTEIBLHOM IIJIaHE.

®denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY pabouedl MporpamMMel
cB00OMY B pacmpeiesieHul MaTepuana o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHH Ha U3yYEHHUE TeM B TCUECHHE YyUeOHOTO rojia CaMOCTOSATEIbHO OMpPEeIIeTCs
o0Opa3oBaTeNbHON OpraHu3anueil 1 3aBUCUT OT OCOOCHHOCTEH TPYMIbI 00yYaroIUXCs
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEN.



IIpumepnbie Buabl aeATebHOCTH oOydawmuxcsa ¢ 3IIP, o0yciaoBiieHHbIE
0COOBLIMH o0pa3oBaTeIbHbIMH NMOTPeOHOCTAMM ) | o0ecreynBaloIue
OCMBbICJIEHHOE OCBOEHHE COAeP:KAHNU 00pa3oBaHusi o npeaMery «MareMaTHKa

ConepxaHue BUIOB JesTeNbHOCTH oOyudaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa3oBaTeIbHBIMU TOTPEOHOCTSIMH. [IOMHUMO MIMPOKO MCHOIB3YEMBIX B
OAOIT OO0 06mux amst Bcex 00y4aronuxcs BU0B A€ATEILHOCTH CIEAYET YCUIUTh
BU/IBI JICATEIBHOCTH CHCIU(PUYHBIEC TSl JAHHOW KaTeropuM JETei, 00ecreunBaroe
OCMBICJIEHHOE OCBOEHHE CoJepKaHus 00pa3oBaHUs IO MpEeaAMEeTYy: YCUJIEHHE
MPEIMETHO-TIPAKTUYECKON JCSITEIbHOCTU C AaKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepelOBaHUE BHUJOB JIEATEIbHOCTH, 3aJCUCTBYIONIMX pPAa3lU4YHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHaia C OIOPOM Ha aJrOPUTM; «IIOIIArOBOCTHY B U3YYEHUU
MaTepuaa; UCIOJIb30BAHNE JTONOJHUTENIBHON BU3yaJIbHOM OMOPHI (CXEMBI, I1a0JI0HBI,
OTOpHBbIE TaOJIMIBI); PEYEBOM OTYET O MPOLECCE U pe3ysbTare JeATEIbHOCTH;
BBITIOJTHEHUE CIIEUUAIBHBIX 3aJlaHuM, 00€CIEeUMBAIOUIMX KOPPEKLHIO PETYNIALNUN
y4eOHO-TI03HaBATEJIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTaTa.

®enepanbHas TeMaTUyeckas M TEPMHHOJIOTMYECKAs JIEKCMKAa COOTBETCTBYET
DAOIT OOO0.

Jns oOyuarommxcsa ¢ 3IIP cyniecTBEHHBIM SIBIIOTCS MpPUEMBI padOTHI C
JEeKCUYeCKUM MartepuajgoM mo npeamery. IlpoBomutcs crernuanbHas paboTta 1o
BBEJICHUIO B aKTUBHBII CIOBaph 0OYYaIOIIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4aembie TepMUHBI BBOASTCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yalIbHAS
MOJIIEPIKKA, aJITOPUTMBI pabOTHI C OTIPEACTICHIUEM, OTTOPHBIE CXEMBI JIJIS aKTyalTu3alin
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4ueOHOM IIaHE

B cootBercTBUU ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJHUT B TIPEAMETHYIO o00jacTh «MartemaTtnka u HWHGOPMATHKA» U SBISETCA
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kiaccax y4eOHbIA mpeameT «MareMatukay
TPAJAUIIMOHHO M3y4aeTcs B paMKaxX CIEAYIONIMX y4eOHBIX KypcOB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKUA M Teopuu BepositHOcTel) u «l'eomerpusi». Hacrtosimeit mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTATUCTHKAY.

OO11ee yncIo 4acoB, PEKOMEHIOBAHHBIX VISl U3YYCHUSI MaTeMaTUKH (0a30BBbIii
YPOBEHb) Ha YPOBHE OCHOBHOI'0 00111eT0 00pa3zoBaHus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Hefleno), B 6 kiacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kjacce —
204 gaca (6 yacoB B HeJent0), B 8 kiacce — 204 yaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEJIO).

IliianupyemMble pe3yJbTaThl 0CBOCHUS Y4eOHOIo npeamera «Maremaruka
HAa YPOBHE OCHOBHOI0 00111ero0 00pa3oBaHus



N3ydyenne wmareMaTHKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HaNpaBIIEHO Ha JAOoCTIKeHue oOyyaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS Y4EOHOTO MpEeAMETa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOEHUSA MPOrpaMMbl [0 MaTeMaTHKe
XapaKTEepU3yOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K IIPOILJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX NOCTHXKEHHUI B JIPYTUX HayKax U
MPUKIATHBIX chepax;

rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOSI3aHHOCTEW Tpa)KIaHWHA M pealu3alii ero
MpaB, MPEACTABICHUEM O MAaTeMAaTHUECKUX OCHOBAaX ()YHKITMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIaHCKOTO 00ImecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHNUEM JOCTUKEHU HAyKH, OCO3HAHUEM BaJKHOCTH MOPAJIbHO-
ATUYECKUX PUHIUIIOB B IESITENBHOCTU YYEHOTO;

TPYA0OBO€ BOCIIUTAHME:

YCTAaHOBKOW HA aKTUBHOE Yy4YacTUE€ B PEUICHUU MPAKTHUYECKHX 3aJay
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEU JKU3HU U1 YCHEUIHOW NpodeccCHoHaIbHON
NEATeIbBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAaHHBIM BBIOOPDOM U
MOCTPOCHUEM HHAUBUIYAIHHON TPACKTOPUM OOpa30BaHUSI U JKU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOLIMOHAILHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEIICHUW, PACCYXICHUN, YMEHHUIO BHUJCThH
MaTeMaTU4eCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTaUel B [EATEIIbHOCTU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEJIOBEKA, MPUPOILI U
oOmecTBa, MOHMMAHUEM MaTeMaTUYeCKON HayKd Kak c@epbl YelIOBEYeCKOn
NEATEIbHOCTH, ATAaNoOB €€ pa3BUTUA M 3HAUMMOCTH [JIsi PAa3BUTHS LIMBUIIU3AINHU,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU W MaTeMaTH4ecKOW KyIbTypoll KakK CpeICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM TMPOCTCUIIMMHU HaBbIKAMH HCCIIE0BATEILCKOM
NEeSATEeIIbHOCTH;

(puzuveckoe BocnuTaHue, (OpPMHPOBAHHE KYJIbTYPbl 310POBbSl U
AMOLMOHAJIBLHOIO 0JIATOMOJTYYHUS:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTU4YeCKHe 3HAHUS B HMHTEpPECcax CBOETO
37I0pOBBsI, BEACHHUS 3J0POBOTO 00pasa >KU3HU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN
peXKUM  3aHATHA W OTAbIXa,  peryispHas  (Qu3nuyeckas  aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HABBIKA peQIIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOTO K€ MpaBa JPyroro 4eioBeKa;

IKOJIOTHYECKOe BOCTIMTAHME!



OpUEHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU AJIS pelIeHHs 3a/1ad B
001aCcTH COXPAaHHOCTH OKpYKaloLIeH cpeibl, MJIaHUPOBAHMS MTOCTYNKOB U OLIEHKU MX
BO3MOXKHBIX TOCIEACTBUN JJII OKPYXalolled Cpelbl, OCO3HaHUEM TII00AIBHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelieHUs;

aJanTamnus K M3MeHSIOIUMCS YCJI0BUSIM COIUAIBLHO M PUPOIHON Cpeabl:

TOTOBHOCTBHIO K JCHCTBUSAM B YCIOBHUSIX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEHM KOMIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSTENbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS Y IPYTHX JIOEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHUA, HABBIKU M KOMIIETEHIIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHrpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX M ABJICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUMUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEH, TNIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpEOYIOUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pEUIeHUs] W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

MeTanpeaMeTHblIe pe3yJbTaThl:

B pesynbprare ocBoeHHUs MpOrpaMMbl MO MareéMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero obOpazoBanusi y oOyuatomerocs ¢  3[IP  Oynytr cdopmupoBanbl
MeETamnpeMETHBIE PE3YIbTaThl, XapaKTePU3YIOIUECs OBJIAJCHUEM YHHBEPCaIbHBIMU
MO3HABATENbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSAMU
Y YHUBEPCAIbHBIMU PETYIATUBHBIMU ICHCTBUSMHU.

Ogaanenue YHUBEpCAJIbHBIMU y4eOHbIMH NMO3HABATEJbLHBIMU
AefCTBUSIMM:

yCTaHAaBIMBAaTh  MPUUYMHHO-CICACTBEHHBIE CBSI3W B XOJI€  yYCBOCHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJIATH AC(PUIUT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1auu;

C IMOMOILBI0 YUYUTENd BbIOMpaTh CIOCOO pEelIeHHs MaTeMaTHYeCKOM 3ajauu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUsS
MaTeMaTHYECKUX 3ajay;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHUH MaTeMaTHIEeCKON 3a1auH;

MOHMMAaTh M WHTEPIPETHPOBATh HMHMOPMALMIO PA3IMYHBIX BHAOB U (HOpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7a9u rpaduIecCKUMU CXeMaMHu;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh W UCTIOJIF30BaTh MaTEMATHUECKHUE CPEICTBA HATTIATHOCTHU (TpaduKH,
auarpamMmbl, TaONMIbBI, CXEMbl © Jp.) JUId WUIIOCTpAallUKd, WHTEpHpETalu,
apryMeHTaIUH.

OBiajeHue  YHMBEPCAJIbHBIMM  Y4eOHBIMH  KOMMYHHMKATHBHBIMH
NEeHCTBUSAMM:

OpPraHMU30BHIBATh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUWTEJIEM U CBEPCTHUKAMH B MPOIIECCE PELIEHUs 3a/1a4;



B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIOcO0bl paboThl; paboTaTh B TPyIIIE:
HaXOIuTh OOIlee pelleHre U paspenarb KOH(QIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMK U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIUYUU PA3HBIX TOUYEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3ULUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3ULIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHSIMHU
napTHEPOB B COTPYAHMUYECTBE MPHU BHIPAOOTKE OOIIETrO pelieHHs B COBMECTHOU
NEATEIIbHOCTH;

BBITMIOJHATH CBOIO YacTh pPabOTHI, JOCTUTATh KauyeCTBEHHOTO pe3yjbTaTa u
KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTHUMH YICHAMU KOMAaH/IbL;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOIIMI IPOIYKT.

OBJiaeHne YHUBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUTh LI€NM, BBIOMpATh U CO3/1aBaTh AJITOPUTMBI JUIsl PEIICHUS YYEOHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBAaTh U OCYLIECTBIIATH JI€SITENBHOCTh, HAMPABICHHYIO Ha PEILICHHE
3a71a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

dbopMynaupoBaTh W yACpKMBATh Yy4eOHYIO 3ajady, COCTaBISATh IUIAH W
[I0CJIEI0BATEIbHOCTD ACHCTBUN;

OCYUIECTBJIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBaTh MPOLECC MW  pe3yJbTaT ydyeOHOH  MaTeMaTH4ecKOr
NEATEIIBHOCTH;

aJIcKBaTHO OLICHUBAThH MPABUILHOCTH UM OIIMOOYHOCTh BHITIOJIHEHUST yU€OHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ pELIEHUS;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0oOHapyXeHUsI OTKJIOHCHUH U OTIIMYUN OT ATaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH Y4eOHOU
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIi pe3yibTaT
NESTEbHOCTH, OMPEIEATh MO3UTHUBHBIE M3MEHEHWs W HalpaBJICHHs, TpeOyromue
JajdbHeHIed paboThI;

PETyIMPOBATH CIIOCOO BHIPAKEHHS IMOILIUH.

[IpenmeTHBIE pE3yJIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABICHBI
M0 ToaM OOy4YeHHsI B paMKaxX OTACJBHBIX Y4€OHBIX KYypCOB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «['eometpus», «BeposTHOCTh U
CTaTUCTHKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATUKA».
5-6 KJIACCBI

Henn n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMHU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTUYECKUX MOHSTHM (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronmx MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yUaronuXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEW O0ydarouuxcs c
311P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATENIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMAaTUKH;

* noaseaeHue ooydaronuxcs ¢ 3[1P Ha nroctynmHoM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKU M OKPYKAIOIIETO MUPA;

" (opmupoBaHue (YHKIMOHAIBHOW MAaT€MaTUYECKOM TIpaMOTHOCTHU: YMEHUSA
pacno3HaBaTh MareMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalUsX,
IIPUMEHSTh OCBOCHHBIE YMEHUS Ui PELICHHS IMPAKTHUKO-OPUEHTUPOBAHHBIX
3a1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl W OLCHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUM COJAEp)KaHWA Kypca MaTeMaTMku B 5—6 Kiaccax -—
apumeTryeckas U reoMeTpUIecKasi, KOTOpble Pa3BUBAIOTCS MapajliebHO, KaXKaas B
COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYroH, a B
TECHOM KOHTAaKT€ U B3aUMOJCHUCTBUU. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATENbHON CTATUCTUKH.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHS 3HAHUK O HATYPAJIbHBIX YUCJAX, MOJIYYECHHBIX B Ha4aJIbHOW HIKoJe. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENBHOW TEXHUKM M (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C PA3BUTHUEM BBIYMCIUTEIBHONW KYJIbTYpHI, B
YaCTHOCTU C OOyYE€HHUEM MPOCTEUIIMM NpHUEMaM MPUKUAKUA U OLUEHKH PE3YJIbTATOB
BbIUMCIIEHNN. MI3yueHne HaTypaabHbIX YMCeT MPOJOIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MTOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAEpKaHUH apu(PMETUUECKONW JTUHUU — 3TO JIPOOH.
Hauano u3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX AP0OOE OTHECEHO K 5 Kiaccy. DTo
NEepBBIA 3Talm B OCBOEHUM APOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMH, TOHATUAMU TeMbl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Ipo0eil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHUIO AECITUUHBIX IPOOEi, 4To 11e1eco00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JCCITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJIHEHUSI JIEUCTBUN C OOBIKHOBEHHBIMH JIpOOSMU. 3HAKOMCTBO C JACCATUYHBIMU
OpOoOSIMU PACHIMPUT BO3MOXKHOCTU JIJISi MOHUMAHUS OOYYalOIUMUCS TPUKIAAHOTO
IIPUMEHEHUSI HOBOM 3aIIMCH MPU U3YUYEHUU APYTUX MPEIAMETOB U IPHU MPAKTUYECKOM
ucnois3oBanud. K 6 kimaccy OTHECEH BTOpOM HdTalm B M3YyUYCHUH JpoOeH, rie
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS M MpPeoOpa3oBaHUsl APOOEH,
OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHH,
B TOM YHMCJI€ 3HAaYEHUN BBIPAKEHUMN, COJlepKaIIUX U OOBIKHOBEHHBIE, U JECATUUHbBIC



IpoOu, YCTAaHOBJIEHUE CBA3EH MEXIy HUMH, paCCMOTPEHUE MPUEMOB pElIeHUs 3aa4
Ha apoou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKKE MOTYT paCCMaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane
nu3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIIATENIBHBIMU YHCIAMHU H
JNEUCTBUSIMH C TOJIO)KUTEIBHBIMA W OTPULATEIBHBIMA YHUCIAMH TMPOUCXOAUT Ha
OCHOBE COJEP)KATEIBHOTO TMOJAXO0Ja. JTO TO3BOJSET Ha JOCTYIHOM YpPOBHE
MMO3HAKOMHTb YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU OHITUSMU TEMBI, B TOM
YuCJI€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUU apU(PMETUUYECKUX JIEHCTBHM.
W3ydeHnne palnMoHaNbHBIX YHCENl Ha 3TOM HE 3aKOHYHUTCS, a OyAeT MPOJOJLKEHO B
Kypce anreOpbl 7 Kiacca, 9TO CTaHeT CIeIYIONIMM MPOXO0A0M BCEX MPUHIIUIMHATBHBIX
BOITPOCOB, TEM CAMBIM pa3JIeJIEHUE TPYJHOCTEN 00JIeryaeT BOCIpUATUE MaTepUaa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha T[OKyOKH, Ha paboTy u
IIPOU3BOAMTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHUs W npornopuuu. Kpome Toro,
oOyuyaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalrel, mpeacTaBIeHHON B (popMe TaOauIl uiu
JTUarpaMM.

B paboueii mporpamme mpeaycMOTpeHO (OopMHpOBaHUE MPONEAESBTHUECKUX
anreOpanyeckux NpeAcTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTrO 4Yucia B
3aBUCUMOCTH OT MAaT€MaTHYECKOrO0 KOHTEKCTa BBOJUTCS MOCTeNeHHO. bykBeHHas
CUMBOJIMKA IIUPOKO UCIOJIb3YETCS MPEXKIE BCETrO ISl 3alIUCH OOUIUX YTBEPKICHUM 1
pesIoXKeHUH, (GopMyJl, B YACTHOCTHU JIJISl BBIYMCIICHUSI T€OMETPUUECKUX BEIMYUH, B
KAueCTBE «3aAMECTUTEIISD YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHass HAa  pa3BUTUE OOpPa3HOrO  MBIUUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYIIECTBIIICTCS HAa HAIVISIIHO-IIPAKTUYECKOM YPOBHE, ONMpAETCs Ha
HarjasgHo-o0pa3Hoe  MbIIJIeHHe oOydaromuxcsi. bonbiias poib  OTBOAMTCA
MPAaKTUYECKOM  JEATEIbHOCTH,  OMBITY,  OKCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C T€OMETPUYECKMMH (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaTol Oymare, paccMaTpHUBAIOT MX MpoCTeilline cBoiicTBa. B
Mpoliecce U3yuyeHUs HArISAHOW MeOMETPUU 3HAHUS, TOJyUYeHHbIE 00y4YarOUUMMUCS B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACHIUPSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPBIM BKIIOYaeT apuMETUUYECKUd Marepuan Hu



HaJISITHYIO TEOMETPHIO, a TAK)KE TIPOIIEIEBTUYECKIE CBEICHUS U3 aITeOphl, SJIEMEHTHI
JIOTUKY ¥ Hadajaa OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COAEPKXAHUE YYEBHOTI' O KYPCA «<MATEMATHKA» (I10 TOAAM
OBYYEHMUA)

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HENO3MIHOHHON CUCTEMBI cuncaeHus >, JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOKEHUU. Bbrauranue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €JMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmeTnyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenuTeny M KpaTHbIE 4YMCHa™, pas3jioKeHHWEe Ha MHOxuUTenu. [lpocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBIMOJIHEHUS  JeicTBuil.  Mcnonp3oBaHWe  NMpU  BBIUHUCICHUAX
MEPEMECTUTENHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeenuTeIbHOrO CBONCTBA YMHOKECHHUST ™.

Jpodu

[IpencraBienre o Japobw Kak crmocobe 3alMch  4YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIAHHOM IpoOU B BHJIC HETIPABUIILHOM IpOOU 1 BBIICIICHUE 110N
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenue npobelt ToukaMu Ha YHUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO npodu. *Cokpatienue apodeit. [IpuBenenue apodu k
HOBOMY 3HameHareln0*. CpaBHEHHE IpoOei.

CrnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJICHHE Ipo0eii; B3auMHO-

! BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Hez[aror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



oOpatHbIe Tpodu. *HaxoxkmeHre 4acT IeIoro U 1eJIoro Mo ero 4acTu™.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune aecATHUYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 3314 TAOJIUI] U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXAY €IMHHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o GUrypax Ha miIoCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIBIL.

JlnuHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JTOMaHOU, EpUMETp
MHOTOyTOJbHUKA. 3MEepeHre U MOCTPOEHUE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *[loctpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pakEHHBIX Ha KJieT4aTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojenen
MHOTOIPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BEMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, IOPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXXEHHMS,  *paclpefeNUuTeNIbHOTO  CBOMCTBA  yMHOXEHMsS.*  OkpyrieHue
HAaTYpaJIbHBIX YHUCE.



Jlenutenu W KpaTHBIE YKCIIA; *HAUOOBIITNI OOITUI ASNIUTEh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenMMocTh CyMMBbI U pou3BeneHus ™. JleneHue ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiiouuBaHue ApoOeil. Pemienue 3aay Ha HAXOXKIEHUE YaCTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOM M BO3MOXKHOCTH
npe/cTaBlICHUsT OOBIKHOBEHHOUW NpoOu B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrtemMa mep. ApudMeTHUeCcKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIprmenenne mponopuuii Npy peIICHUH 3a1a4.

[TonsiTue npoueHTa. BeryuciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IpPOLEHTY. BbIpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucha,
reoMeTpuyeckas HHTepHnpeTanus Moxayis uyucna™. M3o0paxeHue uucen Ha
KOOPJIMHATHOM TIpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaTsl TOUKM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAHOBKU.* DByKBEHHbIE pPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JOTHYECKHX 3ajad. Pemenue 3a1a4y nepedbopoM BceX BO3MOXKHBIX BApUAHTOB.™

Pemenue 3amay, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEeHHus: Macchl, CTOMMOCTH; PACCTOSIHHUS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHHUIIAMHU U3MEPEHUS KKI0M BEITMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATIBHOCTHIO BEJIMYKH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 331a4n™.

[IpencraBienre AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHarpamm.

Harasimnas reomerpusi

Harnsigasle npeacrasienus o Gpurypax Ha MiIOCKOCTH: TOUKa, psiMasi, OTPE30K,



Jyd, YroJl, JOMaHasl, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieiabHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; IJIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBII;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBHUKOB. [IpAMOYTrobHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KiieTyaTon Oymare.

[Tepumetp MHOTOYTONBHUKA. [TOHATHE TIIOIIAAN PUTYPBI; €UHHUIIBI U3MEPEHU S
wiouaau. [pubmkénnoe n3Mepenue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIeHTpalibHasA, oceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX PUrypax: napajieenunes,
KyO, mpu3Mma, MuUpamMHuaa, KOHYC, LMIUHAp, wmap u cdepa. HM3o0paxenue
IPOCTPAHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LMJIMHIpA U
koHyca. Co3naHue Mojeneil mMpoCTPaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[lonarue oOBEMa; eAUHUIBI MU3MEpeHUs: 00bémMa. OO0BEM MPAMOYTOJBHOTO
napasuiesnenunesa, kyoa*.

IINIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
HNPOI'PAMMDBI YYEBHOTI'O KYPCA «MATEMATHKA».

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JIOJDKHO 00ecreynBaTh JOCTUKEHUE CIEAYIONIUX MPEAMETHBIX 00pa3oBaTebHBIX
pE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HaTypaJbHbIMU YUCJIaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YHIOPSIAOUYHUBATh HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
CITy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOU.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MMPSIMOM ¢ COOTBETCTBYIOLIUM
el YUCJIOM M U300paKaTh HATYPaIbHBIC YACIIA TOYKAMU Ha KOOPUHATHOM (YUCITIOBOH)
MPSAMOM.

BeimonHATh  apuMeTHUECKHUE JEHCTBUS C HATYPAIbHBIMUA YHUCIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUM.



OKpyIJISITh HATypaJIbHBIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIro Iepedopa BceX BO3MOXHBIX BapuaHTOB (Tpu
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOIUMOCTH C
HCITOJIh30BAaHUEM CITPABOYHON WH(OOPMAITIH ).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEILICHUU
3a/ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH U3MEPEHUS: 1IEHbI, MACChl; pACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YATOMN
auarpamMmme, HHTEpIPETUPOBATh MPEICTaBICHHBIE JaHHBIE, UCIIOIb30BaTh JAHHBIEC ITPU
pelIeHny 3a1ad.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATHUAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEpIlUHA,
CTOpPOHA, TUaroHajb; C OKPY>KHOCTBIO: PauyC, TUAMETP, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYaTOM Oymare ¢ mMOMOIIbIO IUPKYJIS U TUHEUKH (TI0CJIE COBMECTHOTO aHaIN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaapaTa sl UX
MIOCTPOEHUS1, BBIYUCIICHUS IUIONIAAN U IEPUMETPA.

Beruucnsate mepumeTp HW  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX HAa
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TIJIOIIA/IA; BBIPAXKATh OJHU €AUHUIIBI BEJTMYUHBI uepe3 apyrue (pu HeoOXOAMMOCTH C
OTIOpOM Ha CIPaBOYHYIO0 HHGOPMAIIUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOUTh U3MEPEHUsI Mapajliesenuea, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEPEeHUsIM (C
OTIOpPOM HAa AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOIB30BATHCS CAUHUIIAMUA H3MEPEHUS
o0BEMa.

Pemiath HecCOXHBIE 3aJa4yM Ha HM3MEPEHHE TE€OMETPUYECKUX BEIWYUH B
MPAKTUYECKUX CUTYaUsIX (MIPU HEOOXOIUMOCTH C BU3YAITBHOU OMIOPOHA).



6 KIIACC

Yucaa v BIYMCICHUA

OpHeHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YpOBHE TEPMUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3alKCH, NEPEXOIUTh
(ecmu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3alMCH YHCIIA K APYTOil.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCIOBBIX BBIPAXKEHUM, BBINOJIHATH IPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
1 U300pakaTh YUCIIa TOYKAMU Ha KOOPJUHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCTIA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TON TOYKH.

OKpyrJisITh LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaTHCS B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHM C 3aIMCHIO CTETICHU YMCIa, HAXOIUTh KBAIpaT U KyO unciia, BBIUYUCIATh
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TPABUJIA), PACKIIABIBATh HATYpAIbHBIC YKCIIA HA MPOCTHIC MHOKHUTEIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISAS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
NEeUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aull apU(PMETUUECKHUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemats MIPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemlats 3amauu, cojepKallle 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE NEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIb30BAThCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYUH.

CocTaBnsiTh OyKBEHHBIE BHIPAXKECHHS TI0 YCJIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHaau3a.

N3Bnekats uHOpMaIMIO, TMPEICTABICHHYIO B Ta0iuIlax, Ha JMHEHHOMH,



CTOJIOYATONM WM KPYroBOM JuarpaMMmax, HHTEPHPETHUPOBATH MPEJICTABICHHBIC
JIAHHBIEC; UCITIOJIb30BATh JaHHbIC [IPU PELIEHUU 3aa4.

[IpencraBusaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JIUHEHHON W CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
M3YYCHHBIX TC€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIECKrEe GUTYPHI M KOHPUTYpaIHH,
CUMMETPUYHBIC (DUTYPHI.

NMeTp mpencTaBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUHU, LIECHTP CUMMETPHHU.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepou
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBINA, MPAMOM, Pa3BEPHYTHIN U TYIION yTJIbIL.

Bbluncnarh MIMHY JIOMaHOM, IEPUMETP MHOTOYTOJbHUKA, I0JIb30BATHCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnars  miomans  GUryp, COCTAaBJICHHBIX U3 MIPSIMOYTOJIBHUKOB,
HCIIOJI30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKY, HAa paBHbIE PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMHU €IWHHUIIAMH HW3MEPEHUS ILIONIAIHN;
BBIpaXaTh OJHU €IMHUIILI U3MEPEHUsI IUIONIaAN Yepe3 Ipyrue (Mpu He0OXOJUMOCTH C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUS 00BhEMA; BHIpAXATh OAHU €IWHUIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HeCHOXHbBIE 3aa4ll HA HAXOXKJICHHE T'€OMETPUUECKUX BEIWYUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOIUMOCTH C BU3YaIbHOM OMOPOH).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIACCBbI
esu n3yyenust yueOHOro Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT M3Y4YEHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B IOBCEAHEBHOM XMU3HU. Pa3zButue y 0Oy4arommxcs Hay4dHbIX MPEACTaBICHUN O
MIPOUCXOXKICHUU
U CYIIHOCTH ajireOpanyeckux aOCTpakiui, crocode OTpa)keHUs MaTeMaTUYeCKOi



HAyKOW SIBIIGHUW W TIPOIECCOB B MPUPOJEC W OOIIECTBE, PO MATEMaTUYECKOTO
MOJIETMPOBaHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTaluyd B
COBpeMEeHHOM IH(poBOM obIiecTBe. M3ydeHnue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbsl 00ecledynmBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOy4YaroUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxzeHus, o000meHne W KOHKPETH3aIuio, aOCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeAmnojaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIBHON
NEATETPHOCTH  OOYYalOIIMXCS, TIOATOMY CaMOCTOSITEIbHOE  PEIICHHE  3ajad
€CTECTBEHHBIM 00pa30oM SIBIIETCS pean3alueil AesITeIbHOCTHOTO MPHUHIININA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE NuHuu: «YUucna u
BBIYMCIICHUSY; «ANTeOpandyecKkue BbIpaXECHUS»; «YPAaBHEHUS M HEPABEHCTBAY,
«Dynkum». Kaxaas u3 atux coaepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS Ha
MPOTSDKEHUU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperuvieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUsMU. B Xoje m3ydeHus kypca oOydaroummcs
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM 11€71€C000pa3HO BKJIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MATEMAaTHYECKOT0 00pa30BaHuUsl 1
CIOCOOCTBYIOIIHE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAIHHOTO
MaTeMaTUYECKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKATh, YTO COJEPKATEIHLHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErpUPOBaHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
TaNTbHEHUIIIET0 M3y4YeHUs MAaTeMAaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIsI TTOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAlMOHAIBHBIMU U
UPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JCHUCTBUTEIHHOM
qucye. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHus.

Conepxxanue ABYX anreOpandecKux JIMHUN — « AreOpandeckue BEIpaKEHUsD U
«YpaBHEHHS] YW HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydYaIOIIMUXCA
MaTeMaTUYECKOro arrapara, HEOOXOAMMOTO [JIs pelIeHUs] 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuana TPYNIUPYyeTcs BOKPYT pallMOHAIBHBIX BBIpaXEHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa JJIsl IOCTPOCHUSI MATEMATHUUECKUX
MOJIeJIeH, OMUCAHUs MPOIIECCOB W SIBIICHUW peadbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOro, B YaCTHOCTH, IIJII OCBOEHHUS Kypca MH(POPMATHKH, W OBJIAJCHHE
HaBBIKAMHU JIElyKTUBHBIX paccykaeHuil. [[peodpasoBaHne CMMBOJIBHBIX (DOPM BHOCHUT



CBOM cmeuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha MOJyuyeHUe
IIKOJIbHUKAMU 3HAHUN O (YHKLIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOIenu s
ONMCAHMUA M HUCCIENOBAaHMS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUM B MPHPOJE U
obmiecTBe. M3ydeHne 3TOro Marepuana CIoCOOCTBYET Pa3BUTHIO y O0YyYaroIIUXcs
YMEHHsSI HCIIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIEC CPEJCTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAHUE
MpEe/ICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIIN3AIUHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lenbl COIACPKAHUS:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPpAXKECHHS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIINMNY.

VY4eOHbIN IJIaH Ha HU3y4yeHue anreOpbl B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HENEIIO0 B TEUEHHE KaXJOro roja oOydeHus, BCEro 3a TpU rojaa
oOyuenust — He MeHee 306 yuyeOHBIX 4acoB.

COJIEP’KAHME YUEBHOT'O KYPCA «AJITEBPA»
(IO TOJIAM OBYYEHUS$I)

7 KIIACC

Yuciia 1 BBIYUCTIEHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3aIUCH
apobeit k gpyroi. IloHaTHe panuMoOHANBHOTO 4YHCJA, 3alHCh, CpPaBHEHHE,
VIOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad u3 peajdbHOM MPAKTUKU HA 4YacTd, Ha
TpoOH.

Crenenb ¢ HaTypajdbHBIM TIOKa3aTeJeM: ONpEIeIeHne, MpeoOpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YUCE]T.

[IporeHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHUE 3a]]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHUe TNPU3HAKOB  JEIMMOCTH, pPa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

PeanbHbpie  3aBUCMMOCTH, B TOM  4HCle TipsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPAKEHUSA

[IepeMeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
(dbopmybl. Beraucienus mo gpopmysnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUI, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
MpaBwiIa MpeoOpa3oBaHusl CYMM W TPOU3BEICHUM, MpaBUiia PACKPHITHS CKOOOK H
MIPUBEJICHUS MTOAO0HBIX CIaraeMbix.



CBoliCTBa CTENEHH C HATYPAJIbHBIM [OKA3aTEJIEM.

OpHounensl U MHOrowieHsl. CreneHp MHOrowieHa. Clo)KeHue, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U
KkBajapar pasHoctu. dopmyna pasHOCTH KBaJapaToB. Pa3jiokeHWe MHOIOYIEHOB Ha
MHOKHTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBUjia NpeoOpa3oBaHUsl ypaBHEHHS,
PABHOCHJIBHOCTb YPABHEHUM.

JluneliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEU JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEHUI. COCTaBlIEHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € IOMOIIBIO YPABHEHUN.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMU M ero rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMM. PenieHue cucreM ypaBHEHUH
Croco00M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Toukn Ha npsiMoil. UuCIoBBIE MPOMEXYTKH. PaccTosiHue MexIy
JBYMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[TpsimoyromnbHas cucrema koopauHat, ocu OX u Oy. AGcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOW MmIocKocTH. [Ipumepsl rpadukoB, 3aAaHHbIX QopmynaMu. YreHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHKuni. JInneliHas pyHKUus,
e¢ rpadpuk. I'padpuk pynkmmm Yy = KX + b. *I'paduueckoe perreHne TUHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBagpatubeiii kopeHb u3 uyucina. *llonstue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHAIBHBIX yncen™. CBoicTBa apupmeTHIecKux
KBaJPAaTHBIX KOPHEN U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JIeHCTBUTEIIBHBIC YMCIA™.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa30KEHUE KBaPATHOIO TPEXUIIEHA HA MHOKUTEIH.

AnreOpandeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [€JI€HHE  anredpandeckux ApoOe.
PanmonanbHbie BhIpaKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TPOOHO-PAIIMOHAIBHBIE YPABHEHMSI.

*TI'padmueckas UHTEpIIPETALUSl YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



JUHEHHBIX YpPaBHEHM ¢ JAByMs NepeMeHHbIMU™. Ilpumepbl pemeHuss cuctem
HEJMHEMHBIX YPABHEHHUN C IBYMS IIEPEMEHHBIMMU.

Pemenne TekCTOBBIX 3aja4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢pynkuu. O6IaCTh ONpPEIEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0bl 3a1anust GyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QyHKINN, OTpa)KAIOIIUX PEANIbHBIE MPOIIECCHI.

@DyHKIMY, ONHCHIBAIOIIME MPAMYHO M OOpaTHYH MpPONOPLHOHAIbHBIE

k
3aBUCHMOCTH, ux rpaduku. Oynkuuny = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelieHrne ypaBHCHHH U CUCTEM YPaBHCHHI ™.

9 KJIACC

Yuciia ¥ BbIYHCICHUSA

PanmonaneHple 4Kcia, *UppallOHANIBHBIE YHCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsITUUHBIE 1poOu. MHOXKECTBO 1€HCTBUTENBHBIX UNCEN; AEUCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIECTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JCWCTBUTEIBHBIX  4YMCEN, apumeTuyeckue JEHCTBUS €
JIeHUCTBUTENBHBIMU YU CIIAMU ™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpa, MAJIMTEIbHOCTh IPOLECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnnk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIUMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pemieHus ypaBHEHHM TpeThell W 4eTBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-pallnOHAIbHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs



HeEpEMEHHBIMU.

DyHKUIMHA

Ksagparuunas ¢ynkuus, eé rpadpuk u cBoiictea. IlapaGosa, KOOpIMHATHI
BEPIIMHBI 1apaboJIbl, 0Ch CHMMETPHU MapaboIbL.

I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%
y =x,y = SI/II/IX CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOrPecCUm

[loHsiTHE YMCIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. dopmynsl N-ro 4iIeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

*MN300pakeHre YJICHOB apu(PMETHUECKOM U TEOMETPUUYECKON Mporpeccuit
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHUHWAIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI™.

IHINIAHUPYEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEN MNPOT'PAMMBI KYPCA «AJITEBPA»

OcBoeHue yueOHOro Kypca «AnredOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs JIOJDKHO OOecreunBaTh JOCTHKEHHE CIEAYIOLUUMX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KIIACC

Yuciaa v BBIYMCICHUA

BolnonHsTh, coyeTass yCTHbIE W NHUCbMEHHBIE TPUEMBI, apuMeTHUYecKue
JEUCTBUA C PAllMOHATILHBIMU YHCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CcocoObl M MPUEMBI BBIYUCICHHUS] 3HAUEHUW APOOHBIX BBIPAKEHUMN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OnHOM (OpMBI 3amucH 4YMcen K Jpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTM B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHMBATh U
YIOPSAI0YHMBATh PALIMOHATIBHBIE YUCIIA.

OKpyrasTh yncIa.

BBINOMHATS IPUKHUAKY M OLIEHKY PE3yJIbTaTa BBIYMCIIEHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKECHUMU.

BhINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENSIMU (C OMOPOi
Ha CMPaBOYHYIO0 HHGOPMAIIUIO).

[IpuMeHsATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYpaJIbHbBIX
quced.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUMOHAILHOCTBIO  BEJIIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 33a4 C YU4ETOM OIpaHUYEHU, CBSI3aHHBIX CO



CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCS B TMOHATHSIX U ONEpUpOBaTh Ha 0a30BOM YPOBHE
anreOpanyeckor TEpMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW TMpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH NMPUBEIACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBITTONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoii
Ha CIPaBOYHYIO0 HHGOPMAIIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYIIUPOBKH CIaracMbIX, MPUMEHEHHUS
(bopMyJ1 COKpaIIEHHOIO YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeodpazoBaHusi MHOTOWICHOB IS PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TIOKa3aTEISIMU  JJIS
peoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemiate NMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSSA IpaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sABiseTcs n
YUCJIO KOPHEM YPaBHEHHS.

Nmetp mpencraBieHue O rpaMyecKux METOJaX IpPH PEIICHUH JIMHEHMHBIX
YPAaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YpaBHEHHUS C ABYMS
MePEMEHHBIMU; TIOJIB3YSCh TPaUKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHHUS.

Pemats cuctemsl JByX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
guce rpaduvecku (C Ormopoi Ha aNrOpUTM YUeOHBIX IEHCTBHA).

CocTaBnsiTh (MOCIE COBMECTHOTO aHAJIN3a) U PEIIaTh JIMHEMHOE YPAaBHEHHE WITH
CUCTEMY JIMHEMHBIX YpPaBHEHUW 10 YCIOBUIO 3aJaud, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJTYYEHHbIA PE3YyJIbTaT.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl; 3alMChIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkimu Y = kx + b,

OnuceiBaTh C TOMOIIBI0 (DYHKIIMI W3BECTHBIE 3aBUCUMOCTH  MEXIY
BENIMYMHAMU ([0 JITOPUTMY YYEOHBIX NEUCTBHI): CKOPOCThb, BPEMs, PACCTOSHUC;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaUueHne PyHKIIMHN 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocoOd MpeACTaBICHUS W aHalW3a WHOOpMAIUy;
W3BJICKATh M UHTEPIPETUPOBATH MHGOPMAIHIO U3 TPadUKOB PEATHHBIX MPOIIECCOB U



3aBUCHUMOCTEMN.

8 KUIACC

Yuciia 1 BbIYMCICHUS

Hcnonp30BaTh HadYaJbHBIE IPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIIBHBIX
quceN I CPaBHEHUS, OKPYIJICHUS M BBIYMCICHUHN; U300paxaTh JIEHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumMeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3ysd MpPU HEOOXOJIMMOCTH KaJIbKYJSITOP; BBINOJHATH
npocTedme MpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIMX KBaJApaTHbIE KOPHHU,
VICTIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanvyecKue BbIPaKEeHUA

[IpuMeHsATh TMOHATHE CTENEHHM C LEeJIbIM IOKa3aTelieM, BBINOIHATh
npeoOpa3oBaHUs BBIPAKEHUN, COJEPKAIIMX CTENEHW C LEIbIM IOKazaTenem (cC
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalMOHATBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ ACMCTBUI HajJ MHOrOYJIeHaMH U anreOpandyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUH AJIs PEIICHUs Pa3IUYHbIX 3334 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HMCIOIb30BAHUEM CIIPABOYHOMN
nH(popManuu) M palMOHAJIbHbIE YPAaBHEHMS, CBOIAIIMECS K HUM, CHUCTEMBI JBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
4lyclie C NPUMEHEHHEM TpaduuecKuX MpeAcTaBieHUui (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPAaBHEHHUU PEIICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3alauyu K €€ anreOpandeckoi
MOJEIA C TIOMOIIBKD COCTaBJICHHWS YPaBHEHUS WM CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH; pelIaTh
JTUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEATh 3HAYEHUE (DYHKIUHU IO
3HAYEHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.

CrpounTts rpaduKy 31eMeHTapHbIX QyHKIMA BUuga , Y = X2, y=X3,y =+/x ,y =

k . . ,
~> OTIMCHIBATH CBOWCTBA YUCIIOBOH ¢bynkuuu no e€ rpaduky (mpu HEOOXOIUMOCTH C



HaITPaBJISIOLIEH TOMOIIBIO).
9 KVIACC

Yuciia 1 BBIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BreimonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIAMU, COUeTast
YCTHbIE W NHCbMEHHBIE MPHUEMBI, BBIIOJIHATh BBIYUCIECHUS C HPPALUOHAIBHBIMU
YU CIIaMHU.

HaxoauTs 3HaueHHs CTENEHEH ¢ LENbIMU TOKA3aTeIsIMU U KOPHEN; BBIYUCIIATh
3HAYEHUS! YNCIIOBBIX BBIPAKEHUI.

OKpyIJiATh JI€UCTBUTEIBHBIE YHUCHA, BBINOJHATh MPUKUIKY pe3yJbTaTa
BBIUMCJIEHU, OLICHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemarb nuHeiiHbIE W KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpOoCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YpPaBHEHHU C JIBYMs
MIEPEMEHHBIMHU U CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJIACTCA
JUHEWHBIM (110 BU3yaJIbHOI orope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
IIOMOIBIO COCTAaBJIECHUS YPaBHEHUs WJIM CUCTEMBI JBYX YPaBHEHHMHU C JByMs
IIEPEMEHHBIMHU.

[TpoBOIUTE MPOCTEMIINE UCCIIETOBAHUS YPABHEHUI U CUCTEM YPAaBHEHMI, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux MpeAcTaBleHUll (yCTaHAaBIMBATh, UMEET JIU
YPaBHEHHUE WIHA CHCTEMA YPABHEHUM PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHeNHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHre HEPaBEHCTB HAa YHUCJIOBOW MPSMOM, 3aMUChIBATh PEUICHUE C MOMOIIbIO
CUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSAMOiA, 3aITUCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTHYECKU
pacrojoKeHUue Ha KOOPIMHATHOM IIOCKOCTH rpadukoB GyHKuuit Buaa: y = KX, y = kx

K .
+bh ,y=a+bx+c,y=xy=+x, Yy = ~ B 3aBHCHMOCTH OT 3Ha4YCHMIi

K02((PHUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W H300paxaTh CXEMAaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH TT0 MX Tpadukam.

Pacro3naBaTh KBagpaTHuHyr0 (QYHKIHIO 10 (OpMysie, TPUBOIUTH TMPHUMEPHI
KBaJPaTUYHBIX (DYHKIMH W3 peaIbHOH XKM3HU, (PU3UKH, TCOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH H TPOTPECCHHU

Pacrio3naBaTh apupMETHUECKYIO U TEOMETPUUICCKYIO TTPOTPECCHH TTPU PA3HBIX
cnoco0ax 3aJaHusl.

BhBITIONHATS  BBIYMCICHUS C  HUCMOJb30BaHWEM GoOpMyn N-TO  4IeHa



apu(MeTHyecKol M TeOMETPHUYECKOM MPOrpeccuil, CyMMbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO UH(POPMALHIO).

Pemate 3a1a4n, CBA3aHHBIE C YUCIOBBIMHU IOCIIEA0BATEIBHOCTMH, B TOM YHCIIE
3aJjaud U3 pPEATbHOM JKM3HM (C MCIOJB30BAaHUEM KaJbKyJATOPa, LU(POBBIX
TEXHOJIOTHH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIACCBI
Henn n3yyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yaeoHoro kypcea «I'eomerpus» npeacrasiensl B [IOOI1
OOO. Onu 3aKIOyYarOTCs, MPEXKAE BCErO B TOM, YTO HAa YPOKax T€OMETPUH
oOydJaronuiicss y4uTcs TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBaThb WCTUHHBIE YTBEPXKACHUS W CTPOUTH
KOHTPIPHUMEPBI K JOKHBIM, IPOBOAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTIMYATH
CBOMCTBA OT MPHU3HAKOB, (hopMmynHpoBaTh OOpaTHbIE yTBepXkaeHUA. B oOyueHun
YMEHHUIO paCCyXIaTb COCTOMT Ba)XHOE BOCIMUTATEIIBHOE 3HAYECHHE W3YyYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MAaTEMAaTUYECKOH IIKOJIE.

Bropoii 1enpr0 u3ydeHUs TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHWU KaK MaTeMaTH4YEeCKUX, TaK M MPAaKTUYECKHX 3aj]ad,
BCTPEYAIOUIUXCS B pEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHHHM TE€OMETpPUM B IIKOJe. s 3TOro yduTento pEeKOMEHIyeTCs
noaAOUpaTh 3aJadyd MPAKTHYECKOr0 XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTb
0Oy4aronMxcsi CTPOUTh MaTEMATUYECKUE MOJENH PEAJbHBIX KU3HEHHBIX CUTYaIIHM,
IIPOBOJIUTH BBIYMCIICHUS W OLIEHUBATh aJCKBATHOCTH IIOJYYEHHOIO pe3yibTaTa.
KpaiiHe Ba)XHO NOMYEPKUBATH CBSI3M TEOMETPUM C JPYTUMHU IPEAMETAMH,
MOTHBHPOBATh HCIIONb30BaTh OMNPEIEICHUS T€OMETPUUYECKUX (GUTYp WU MOHITHM,
J€MOHCTPUPOBATh NPUMEHEHHUE MOTYYEHHBIX YMEHUN B (PU3HKE U TEXHUKE. DTH CBS3U
HauOosee sIpKo BUAHBI B TeMax «Bekropb», « TpuroHomerpuyeckue COOTHOILIEHUS»,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«I'eomeTpus», KOTOPBIA BKJIKOYAET CIEAYIOIUIME OCHOBHBIE Pa3leNbl COACPKAHUS:
«I"eomeTpuueckue GUTyphl U UX CBOMCTBaAY, «3MepeHne reOMeTpUIECKUX BETMUUHY,
a Takxke «JlekapToBbl -KOOpAMHATBI Ha IIOCKOCTH», «BekTopbl», «/IBUkeHUS
mockoctu» U «IIpeoOpazoBanus mog00us .

YyeOHbIl MUIaH NperycMaTpUBAET U3yYEHUE IeOMETpUH Ha 0a30BOM YPOBHE,
MCXO/JI U3 HEe MeHee 68 yueOHBIX 4acoB B y4eOHOM I'OJTy, BCETO 3a TPU I'oJia O0y4eHHUs
— He MeHee 204 yacos.



COJEP)XAHUE VUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUST)

7 KJIIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buabl
yriioB. BeprukanpHble UM cMexXHBIE yrabl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CummeTpuunble  (Gurypsl. OCHOBHEIE CBOMCTBA OCEBOM CHUMMETPHU™*
IIprMepbl CHMMETPHH B OKPYIKAIOIIEM MUPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

Tpeyronbauk. Beicota, Meanana, buccekTpuca, ux cBoiictsa. PaBHoOeApeHHBIN
Y PaBHOCTOPOHHHU TPEYroJIbHUKU. HepaBeHCTBO TpeyroiabHUKa.

CBolicTBa U NMPU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa M IPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
BHemHue yribl TpeyrojabHuKa.

[IpsMOyroyibHBI  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOTO
TPEYTOJBHHKA, POBEAEHHON K TUNoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTIoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMAHOM, Teopema O OoJbIIeM yrie M OOJbLIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria W CEpeIUHHBII
IIEPIICHIUKYJISAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTB M KpYyT, XOpJ1a U TUaMETP, UX CBOKCTBA. B3auMHO€E pacnosioxxeHue
OKpPYXHOCTM M mnpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»XHOCTb,
BIIMCAHHAs B YroJl. BircanHas v onrcaHHas OKpy>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroeipéxyronpHuku. [lapamienorpamMm, €ero npu3Haku M cBoMcTBa. YacTHbIe
cllydad MapajiieorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpar), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyroJsibHAs Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeqHue TMHUU
TpPEyToJbHUKA U Tpaneuuu. LleHTp macc TpeyroybHUKA.

[Togobue TpeyrodbHUKOB, Ko3(QduuueHt mnoaodus. IlpuszHaku noxoous
TpeyroibHUKOB*. [IpuMeHeHne nogo0us Mpu peieHny NPaKTUYECKUX 3a/ad.

CpoiictBa miomaaei reoMmerpudyeckux ¢uryp. Dopmynsl nas  1Iiomagu
TpPEYroJibHUKa, Napajienorpamma, pomba u Tpaneuud. OTHOUIEHHE IUIOLIAAeH
MoA00HBIX (uUryp.

8 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Brruncnenne miomane TpeyroJabHUKOB WU MHOTOYI'OJIBHMKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TAaHI€HC OCTPOTO yrja MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMmerpudeckue GyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrmcaHHbIE M LEHTPAJIBHBIE YIJIbL, YTOJI MEXKY KaCaTeJIbHOM U XOPJIOH. YTJIbI
MEXKJy XOpAaMU M CEKyLIMMH. BIMCaHHBIE M ONMCAaHHBIC YETBIPEXYTOJBHUKHU.
B3anMHoe pacrionoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0° go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCUHYCOB M Te€OpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb) — BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIllEpallid HaJ BeKTopamu. PasjoxeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTtopaMm. KoopanHatel Bekropa. CkalsipHOE HpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKM. [{IMHA OKpyKXHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHNE JUIMH OyT OKpYKHOCTeN. [ 1nomans kpyra, CeKTopa, CErMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (3JieMEeHTapHbIE
npeacrasienus). [lapamnensusiii mepenoc. [lopopot™.

IUTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
PABOYEN MTPOTPAMMBI KYPCA «TEOMETPHSI»
(IO TOIAM OBYYEHUSI)

OcBoenune yueOHOTO Kypca «['eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Pacrnio3naBath N3Y4YCHHBIC TCOMCTPUUICCKHUC (1)I/IprBI, OIIPCACIIATE NX B3AMMHOC



pacrmoioKeHne, n300paxkaTh TEOMETPUYECKUE (PUTYPHI; BBIMOTHATH YEPTEKHU IIO0
yCIOBHIO 3aauu. M3MepsATh JIMHEMHBIE U YTJIOBBIE BENWYMHBL. Pemarte 3amaun Ha
BBIYMCJIEHUE JJIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jenatb rpyOyIo OLEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYUH IPEIMETOB B peaIbHON
KU3HHU, Pa3MEpOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO
NOPSIAKY BEJTUYUHBI.

CTpouTh YepTEKU K TECOMETPUUECKUM 3a/1a4aM (C UCIOJIb30BAHUEM CMBICIIOBOI
OTIOPBI: HABOJIAIINE BOMIPOCHI H/WIIH aJITOPUTMA YUESOHBIX JCHCTBU).

[Tonp30BaThCAd MpU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, MCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJIHLHUKOB IPU PEIICHUN 3a/1a4.

[IpoBOANTH NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd TMpPHU3HAKAMM PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEJIHAHBI, MIPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUHN TEOMETPUUECKUX 33]1a4 (C MUCIIOJIb30BAaHUEM 3pUTEILHOM HATJISTHOCTH U/WITH
BepOAIbHON OTOPHI).

Onpenensts napauieIbHOCTh MPSMBIX ¢ TIOMOIIBIO YTIJIOB, KOTOPbIE 00pa3yeT C
HUMH cekymas. OnpenensaTs NapajuieIbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOU A0 TOUEK APYTrOU HPSIMOM.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[TpoBOIUTH BHIYMCIICHUSI U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUECHHUSI YTIIOB
B T€OMETPHUYECKUX 3aJa4ax C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB WU
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU TMEPECEUCHUH JBYX
MApAJUICIBHBIX TMPSAMBIX CEKylIeH. Pemate nmpakTUYecKue 3a1auv Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpoOBaTh OMNPEAECICHUS OKPYXKHOCTH W Kpyra, XOpJbl U JHAMETpa
OKPYKHOCTH, I0JIb30BATHCS MX CBOMCTBAMH. YMETh MPUMEHSTh 3TU CBOMCTBA IIPU
pelLIeHUH 3a1a4.

OpueHTUpPOBATHCS B MOHATHSIX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OTnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKArOTCs B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYJISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEpUPOBATh Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPNEeHAUKYJISIPHOCTH KaCaTeJIbHOW H
paanyca, NPOBEAEHHOTO K TOUKE KACaHUSI.

NmeTh mpencTtaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO LUPKYIS U
JINHENKU.

8 KVIACC

Pacno3naBath OCHOBHBIC BHUbI IICTBIpéXyTO.]'IBHI/IKOB, X  J3JICMCHTHI,
M0JIb30BaThCS X CBOMCTBAMU ITIPpH pCIICHUHU IT'COMCTPHUICCKHUX 3aaa4.



OpueHTHPOBATHCS B TIOHSITHH — TOYKH IEPECEYCHUS MEIWAaH TPEYroJbHUKA
(1leHTpa Macc) B pelieHuu 3a1a4.

Brnagets moHSATHEM CpeqHEH JIMHUN TPEYTOJbHUKA U TPAICIUU, TPUMEHSITH X
CBOWCTBA MPH PEIICHUHU MPOCTSHIINX TeOMETPUIECKUX 3a1a4. IMeTh npeacraBieHmne
o Teopeme darneca U TeopeMe O MPOMOPIIUOHATBHBIX OTPE3KaxX, MPUMEHATh UX IS
pelIeHus MPaKTUIECKUX 3a71a4 (C OMOpoi Ha 3pUTENBHYIO HATJISITHOCTH ).

[IpuMeHSTh TPU3HAKH TMOAOOMS TPEYTOJNHHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTbess Teopemoil Iludaropa st pelieHHsT T€OMETPUYECKUX U
MPAKTUYECKHX 3a]1ad.

Bnagerp mOHATHSMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOTo yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaTbes 3TUMHU TMOHATHAMH JJI PEIICHHUS
MPaKTUUECKHX 3aj1a4 (Tpy HEOOXOJUMOCTH C OMOPOIl Ha aJITOPUTM IPABUIIA).

Boruucnate  (paznuyHbiMH - criocoO0aMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaIMIO) IUIONMIAJb TPEYroJdbHUKA ¢ IUIOMAQAM MHOTOYTOJNBHBIX (Uryp
(mONB3ysACh, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM). [IpUMEHSTh Moy4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]jadax.

Brnanets NOHATHUSMH BOMCAHHOTO M IEHTPAJBHOTO yrja, HCIOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAaX, YIJax MEXIy XOopJaMu (CEKYyIIMMH) U YTiIe MEXIy
KacaTeJIbHON U XOP/I0H IIPU PElICHUU MPOCTEHIITNX TeOMETPUUECKHUX 3a/1a4.

Bnagers MOHSATHEM OMHMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHITh CBOMCTBA
OMHCAaHHOTO YETHIPEXYTONBHHUKA MPU PEIICHUH MPOCTEHIIINX 3a/1a4.

[IpuMeHsATh TIOJIyYCHHBIC 3HAHWS HAa MPAKTHKE — CTPOWTH MATEMAaTHYCCKUE
MOJIETIH JUIS 33]a4 PEeaJbHON )KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS C
NPUMEHEHHEM TMOoJ00MsT ¢ TPUTOHOMETpPHH  (MOJIB3YSACh, THE HEo0X0auMo,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YTIOB, HAXOIUTh C UX TOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKyJIATOpa) MJIWHBI W YIJIBI JUIS
HeTaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbes (opMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHMH MEXIy TPUTOHOMETPUYECKHUMHU
BEJTMYMHAMU (C OMOPOH Ha CIPABOYHYIO HH(OPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHNE TPEYTOJIBHUKOBY ), IPUMEHATh UX [TPU PELLIEHUU
MPOCTEUIINX T€OMETPUUECKUX 3a/1au.

Bnanets nouatusimu npeoOpazoBaHusl MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX ¢uryp. [loap3oBaThbes cBOMCTBAMU NO100MS MPOU3BOIBHBIX QUTYD, YMETh
BBIYUCIIATH JJIMHBI U HAXOAUTH YIJbl Y MOJO0OHBIX (pUryp (Mo aJroputMy y4eOHBIX
nevicreuil). IlpumeHsaTh cBoOMCTBA MOJOOMS B TMPAKTHYECKUX 3aJadax. YMeETh
MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3YyallbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB



XOpZ, O IPOU3BEACHUN OTPE3KOB CEKYLIMX, O KBaJAPaTe KaCcaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh HX TEOMETPUUYECKUN M (U3NYECKUN
CMBICJI, IPUMEHATH UX B PELIEHUH T€OMETPUUYECKUX U PU3nUecKuX 3a1a4. [[puMeHsaTh
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKICHUS JITMH U YTJIOB.

[Tosb30BaThCs METOIOM KOOPJMHAT HA TJIOCKOCTH, IPUMEHSATH €r0 B PEIICHUN
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnagerp NOHATUSAMH NPaBUIBHOTO MHOIOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH,
JUTMHBI YT OKPY>KHOCTU M paIuaHHON MEpPHI yTIia, YMETh BBIUUCIATH IUIOMAAb KpyTa
U €ro yacted (C omopoil Ha crnpaBoOuHyI0 HH(poOpMaIuio). [IpuMeHsaTs moiydyeHHbIe
YMEHHSI B MPAKTUYECKUX 3a/1a4yax.

Haxogute ocu (WIu LEHTPHI) CUMMETpUHU GUTYpP, TPUMEHSATH JIBHXKEHUS
IJIOCKOCTH B POCTEUIINX CITydasiX.

[IpyuMeHsATh TONydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUIsl 33]1a4 PEaJbHOU KM3HU U MPOBOJIUTH COOTBETCTBYIOLUE BBIYMCICHUS C
OPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (QYHKUMHA (HOJB3YysCh, TIE
HE00XO0UMO, KaJIbKYJIATOPOM).

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KIIACCbI

Hesu n3yueHust yueOHOro Kypca

B coBpeMenHOM 1IM()pOBOM MHUpE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHUYCCKUX MPUIIOKCHHUH, TaK U UX
poi B oOpazoBanuu. Kaxaplii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUs] Ha OCHOBE
MMEIOIINXCS Y HETO JaHHBIX. A 1711 000CHOBAHHOTO MPUHSITHS PEIICHUS B YCIOBHIX
HEJO0CTaTKa WM U30bITKAa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINIIeHuEe. IMEHHO mosToMy
OCTPO BCTala HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABISIIOIIECH YMEHUE BOCHPUHUMATh M KPUTUYECKH
aHAIM3UPOBaTh WH(GOPMAITUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pEabHBIX IIPOIECCOB M 3aBUCHUMOCTEH,
MPOU3BOAUTE TMPOCTEHINNE BEPOSTHOCTHBIC PAcCYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAaMU cOOpa, aHallM3a W MPEICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIAET 00yJaroIKXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpyktype mporpamMMmbl y4eOHOTO Kypca «BeposTHOCTh M CTAaTHCTHKA
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIEAYIONINE COJEPKATEIbHO-METOIUUECKUE JIMHHH:
«IIpencraBnenre qaHHBIX U ONKMCATEIbHAS CTATUCTHKAY; « BepoaTHOCTEY; « DMeMEeHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATUCTHUKA»
CIIY’KUT OCHOBOH J1s1 hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIMEl: OT YTCHUS U
WHTepOpeTanun UHPOpPMAIlMU, TPEACTABICHHOW B Ta0JWIlaX, Ha auarpamMmax u
rpadukax 10 cOopa, NTpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTHYECKUX XapaKTePUCTHK CPEIHMX W paccemBaHUsA. Paboras ¢ JaHHBIMH,



oOyuarorecst ¢ 3I1P ygarcst cauTeiBaTh U MHTEPIIPETUPOBATH JTaHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBAThb IPOCTEHIIME THUIOTE3bl, Pa3MbIILUIATh Haj
(dakTOpamMu, BBI3BIBAIOIIMMUA HW3MEHUYHUBOCTb, U OILICHMBaTh MX BIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U TPOLECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIMN CTAHOBUTCS MOTUBUPYIOIIENH OCHOBOM JIsl U3YUYEHHUS
Teopun BeposTHocTed. bombiioe 3Hauenue ans obyyaromuxcs ¢ 3I1P 3aecs umeror
MPAKTUYECKUE 3aJIaHUsl, B YACTHOCTU OIIBITHl C KIIACCUYECKMMH BEPOATHOCTHBIMU
MOJEISIMH.

[ToHsiTHE BEPOSATHOCTH BBOAWTCS KAaK Mepa MPaBIOMOA00US CIIy4aitHOTO
coObrtust. [Ipu m3ydenun kypca odydvarontuecs ¢ 3[1P 3HakomsITCS ¢ pocTedmmMu
METOAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHbIX  JKCIIEPHUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemnaTh Oosee ClIokHBbIE 3ajadd. B Kypc Bxonsr
HAYAJIbHBIE TMPEACTABJICHUS O CIyYaWHBIX BEJIMYMHAX U HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHU OIEpalUsIMU HAJ  MHOKECTBAMH,
paccMaTpuUBalOTCAd NPUMEPBl NPUMEHEHHUs] Ui pELIeHUs 3a4a4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUYECKUX Kypcax U Y4eOHBIX MpeMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax u3ydaercs Kypc «BeposSiTHOCTh M CTaTUCTHKA», B KOTOPBIA
BXo#sAT pazgensl: «lIpeacraBneHue MAaHHBIX UM ONUCATENIbHAs CTAaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKINY; «BBenenue B Teopuio rpadony.

Ha u3yuenune maHHoro xypca oTBOAMUT 1 yueOHBIM 4yac B HEJEII0 B TCUCHUE
Kakioro roja o0ydenus, scero 102 yueOHbIX yaca.

COJEP)KAHUE YUEBHOTI'O KYPCA «BEPOSITHOCTH 1 CTATUCTHKA
(IO TOJIAM OBYYEHUSI)

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIe TAOMUIl, AuUarpamm, rpaduKoB. 3amnojHEHHUE
Ta0JUILl, YTEHHE U MMOCTPOEHUE JUuarpaMm (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3BneueHne nHpopManuu U3 IuarpamMmm u
Ta0JINIL, UCTIOIB30BAHUE U UHTEPIPETALIUS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJblllee M HauMEHblIee 3Ha4eHHs HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyuallHbIN JKCHEPUMEHT (OMBIT) W CiydaiiHoe coObiThe. BeposTHOCTh M
yacTtoTa. Posib ManoBepOSTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHI B IPUPOJIE U B



oOmmecTBe. MOHETa U UrpajIbHas KOCTh B TEOPHHU BEPOSITHOCTEH*?,

*T'pad, BepmmHa, pedpo. Crenenb BepmiuHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [Ipeacrasnenue o cBsazHoctu rpada. Llenu u nukiel. [Tytu B rpadax.
O6xox rpada (viinepos nyTh). [IpencraBnenue 06 opueHTupoBanHoM rpade. Pemenne
3a/1a4 ¢ MOMOIILI0 rpadoB™.

8 KUIIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, UarpaMM, rpauKoB.

MHOXeECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOKECTBaMU: 00bEIUHEHME, IepeceueHue, qononHenne. CBolicTBa onepanuid Haj
MHO>KECTBaMU: IIEPEMECTUTEIIBHOE, COYETATEIIbHOE, pacIpeneuTeIbHOE,
BKJItOUeHUs. Vcnosib30Banne rpapuueckoro NpeCTaBICHNs MHOKECTB JUIsl OIIMCAHUS
peanbHBIX IPOLECCOB U SIBIICHUI, IPU PELICHUU 3a]1a4.

*3Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus ™.

OnemeHTapHble  COOBITUS  ciiydailHOro ombita. CioyyaliHble  COOBITHSL.
BeposiTHocTH cOOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBA3b MEXK]ly MAJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepeBbEB: EAMHCTBEHHOCTH ITyTH, CYIIECTBOBAHUE BUCSIUEH
BEPILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U uucioM pedep. [IpaBuno yMHOXKEHHUS.
Pemenue 3ana4 ¢ nomolsio rpagos.

[TpotuBononoxHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceveHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CIIOKEHHS BEPOSTHOCTEH.
VYcnoBHast  BepositTHOCTh.  [IpaBuno  ymHoxeHus. HesaBucumble  COOBITHSI.
[IpeacraBnenure sKCriepuMEHTa B BHJIe JiepeBa. PellieHne 3agad Ha HaxOXKIEHUE
BEPOSITHOCTEN C MOMOIIBIO IEPEBA CIyYalHOTO AKCIIEPUMEHTA, AMarpamm Diisiepa™.

9 KUIIACC

[IpencraBienuie TaHHBIX B BUJI€ TaOIUII, AMarpaMm, rpaduKoB, UHTEPIpETALIH
naHHbIX. UTeHue u mocTpoeHue Tabiuil, Juarpamm, TpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUuU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BAaHHUEM KOMOUHATOPHUKH.

*T'eomeTpuueckas BeposiTHOCTh. CiaydailHbIM BBIOOp TOYKU M3 (UTYpHI Ha
IJIOCKOCTHU, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH ™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHue BeposATHOCTEeW. Maremathueckoe
oXujanue u gucnepcusd. [Ipumepsl MaTeMaTHYECKOTO 0KUJAHNS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BEIUYMHBL. MaTeMaTH4eCKOe 0KUTAHUE U JUCIICPCHUS CITyYaHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIIBITAaHUN bepHyImm».

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.



[Tonsitue o 3akoHe OoybmIMX umceNl. V3MepeHrne BEepOSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM MMPOI'PAMMBI KYPCA «BEPOSITHOCTh U CTATUCTUKA»
(IO T'OJAM OBYYEHMUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatucTuka» B 7-9
KJIACCaX XapaKTEPU3YIOTCs CIEAYIOINMHU YMEHUSMMU.

7 KJIACC

Ywurare wuH(OpMaIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JgUarpaMMax;
MPEJCTABIATh JaHHbIE B BHUJE TaONUI, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroOBbI€) IO MAaCCUBAM 3HAYEHUH (C MCMHOJIb30BAHUEM 3PUTEIHHOM
HaIJISIIHOCTH W/WH BEpOaIbHOM OMOpHI).

OnuceiBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeICTaBIICHHBIC B Ta0JMIIaX, HA JUarpammax, rpadukax.

OpueHTUpOBaThCS B TOHATUSIX M OINEPUPOBATH MUMH Ha 0Oa30BOM YpPOBHE:
cpennee apudMeTuyecKoe, Mearata, HauOoJbIllee U HAaMMEHbIIIee 3HAUCHHUS, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(GU3MYECKUX BEJIWYUH, AHTPOINIOMETPUYECKUX JAHHBIX; HUMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KJIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(POpPMAIMIO, NPEICTABICHHYIO B BHJE
Tabnul, auarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BHUJE TaOJIML, aUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUCHEepcUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YAaCTOTHI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HaIJISIIHOCTH W/WH BepOaIbHOM OMOpHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUSAMH (C HCIOJB30BAHUEM 3PUTENBHON HATMSAHOCTH W/WIH
BepOaJIbHOM OIOPHI).

HNmets mnpencrtaBieHne o TrpadUyecKux MOJCNAX: JEpeBO CIIy4ailHOTrO
AKCIIEPUMEHTA, AUarpaMMbl JHJIepa, YUCI0Bas MpsMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBaMH: O0beIMHEHNUE, TIEpEeCceUeHHE, TOTIOTHEHUE;
MEPEUNCIATh  BJEMEHThl MHOXECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPHI).

HNmetp mpencraBieHue o rpa@uyeckoM MpeiCcTaBlIeHHEe MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YKCIIE MIPU PEIICHUH 3a7a4



U3 JIpYyTruX Y4eOHBIX NPEIMETOB U KypCOB.

9 KUIIACC

W3Bnekats u mpeodpazoBbIBaTh HHPOPMAIIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHUKAX B BUIE TaOJNHI, JUarpamm, rpa@ukoB; NPEICTaBIATh JAaHHBIC B BHJE
Ta0JuUII, JUarpamMm, rpauKoB.

Pemars npocreiiiune 3aaun OpraHn30BaHHbBIM [1€pe00POM BapUaHTOB, a TAKKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wmets mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX IJiI MacCHBOB
YHUCJIOBBIX TaHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITUS, B TOM YHCIIE IOJIb3YSACh
pe3yspTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHHUM (C OMOpPOMl Ha CIPaBOYHYIO
nH(pOopMaIHIo).

Haxonuthe BEpOATHOCTH CIy4ailHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTrs mnpencTtaBieHWEe O CIy4YalHOM BEJIIMYMHE W O PACHPENCIICHUH
BEPOSATHOCTEM.

HMmeTp npeacTaBiIeHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTuyeckoe TUTAHMPOBAHWE W KOJUYECTBE YacOB, OTBOJUMBIX Ha OCBOEHHE KaXKJOM TeMbl Y4eOHOro mnpeaMera
«Marematuka» aJanTUPOBAHHONW OCHOBHOM 00pa30BaTEeIbHON MPOrPaMMbl OCHOBHOTO O0IIIEr0 00pa3oBaHUs 00YYaIOIIUXCS C
3a/IEPKKOM MCUXUYECKOTO PA3BUTHS, B 1IEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pa3zesioM (enepaibHoi padoueit mporpaMmbl
yueOHoro npeamera «MaTemaTrka» 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS.

5 knace (He menee 170 1)

HazBaunue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE CoacpKaHuEC

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
HartypaJjbHble Hecsatuunas cucrema cuucieHus. Psg HaTypanpHbIX uMcel. |UuTarh, 3anucbiBaTh, CPABHUBATh HATypaJbHbIE YHUCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Ywucno 0. HarypanbHble 4ucia Ha|y4acTBOBATh B OOCY:KIE€HHH CHOCODOB YIOPSIOYMBAHUSA
HATYPaJbHBIMH KOOp-AMHATHOM npsAMoi. CpaBHEHHE, OKPYTJIEHHUE HAaTypaJIbHBIX | YU CEIL.
uncIaAMI YHCEJL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(43 u)

Apudmernueckne JeHCTBUA C HATypaJbHBIMH YHCIAMH.
CpolicTBa HyJSI HpH CIOXKEHUM U -yMHOXEHHH, CBOMCTBa
equHuIbl  npu  yMHOXeHuu.  IlepemecturensHoe U
COYETAaTEeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXXCHMS,

*pacnpeieuTeNbHOE CBOWCTBO YMHOKEHUA™ 4,

*JlenuTenu W KpaTHbIE™ 4YHCNA, pa3JIOKEHUWE 4YHUCIIa Ha
MHOXuTenu. Jlemenne ¢ ocratkoMm. [IpocTtele M cocTaBHBIE
yrcna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

Crenens ¢ HaTypaJIbHBIM ITOKA3aTEJIEM.

YucnoBele BhIpaXXEHUs; TOPSIAOK JEUCTBUM.

Pemenre TeKCTOBBIX 3a/1a4 Ha BCe apuU(PMETHIECKHUE ICUCTBHUS,
Ha JBUKEHUE U TIOKYTIKH.

TOYKaMH Ha KOOPAMHATHOM MpPsIMOH, HAXOAUTh KOOPIWHATHI
TOUKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, yucen 0 u 1 npu
CIIOKEHUM U YMHOXKEHHH.

Hcnoab30BaTh NPaBUIIO OKPYIJICHUS HATYPAIBHBIX YHCEI IIPH
HEO0OXOIUMOCTH C OIOPOI Ha aIrOPUTM IIpaBUIIA.

BeinmoaHaTs apudmerndeckue AeHCTBHA C HaTypalbHBIMU
YHCIIAMH, BBIYMCJIATH 3HAUCHHS YHCIOBBIX BBIPAKEHUH CO
cKoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTENIEHU, YUTATh CTEIICHU,
HCNOJb30BAaTh TEPMHHOJIOTHIO (OCHOBaHME, IIOKa3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEoOXOAUMOCTH C
BU3yaJIbHOU OIIOPOM.




BhInoIHATL, NPUKUAKY W ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPAKCHUM, NMpeaaraTb 1 NPUMEHSTh NPUEMBI POBEPKH
BBIYMCIICHU.

Hcnonp30BaTe IpU  BBIYKMCICHUSAX MepeMecTUTeNbHOe W
couerarejijbHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMS,
*pacnpeneuTeTbHOe CBOICTBO YMHOKEHHUST™;
dbopMynupoBaTh M TNPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AeiicTBUI IPU HeO0XOAMMOCTH C HANIPABJISAIOLIEH IIOMOIIbIO.
®opmMyaupoBaTh oONpeNeJeHHsl JEIUTeNs M KpaTHoOro (c
ONOpPO¥ Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
YyluCla; Pacmo3HaBaTh IIPOCTbIE U  COCTaBHBIE YHCIIA;
(hopMyIMpPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anropuTM MpaBUiia); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHHUS] YKUCIAa HAa MPOCThIE MHOXUTENH;
HAXOJUTh OCTaTKU OT JI€JICHUS U HENOJIIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O
HaTypaJbHbIX YUCIIAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBaHUI O
CBOICTBaxX HaTYpaJIbHBIX YHCEN C ONOPO Ha oOpasell.

Pemiath TEKCTOBBIE 3aJaud apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BEITMYUHAMHU (CKOPOCTH,
BpEMsl, pPacCTOSHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOJMMOCTH C MCIIOJIb30BaHUEM CHPAaBOYHOM MH(opMmanuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, NepeGopMyJIHPOBATH YCIOBHE,
U3BJICKATH HEoOXOoMMBbIe JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIWYMHAMU MpU HEOOXOIUMOCTH C
HaIIPABJIIOLLEH ITOMOLIBIO.

MoaenupoBaTh XOJ PELICHUS 33aJa4yd C MOMOIIBI0 PUCYHKA,
CXEMBbI, TAOJIHIIBI.

IlpuBoauTs, pa30uparb pa3IMYHBIE pELICHUSA, 3allUCH
peleHnii  TEeKCTOBBIX  3amay (MpM  HEOOXOAMMOCTH  C
HaIPaBJISAIONMIECH TOMOIIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,




OCYIIECTBJSATH  CAMOKOHTpPOJIb,  IPOBEPSs
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIIHOKH.
*Pemars 3a7auu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apH(PMETHKH.

OTBECT Ha

Harasignas
reomerpus. JIuHuu

Ha IJIOCKOCTH
(12 4)

Touka, mpsimasi, oTpe3ok, jayd. Jlomanas. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE CAUHUIBI  U3MEPEHUsS  JJIMHBIL
OKpy>KHOCTb U KPYT.

[TpakTiaeckas pabota «IlocTtpoeHne y30pa U3 OKPYKHOCTEH.

VYron. Ilpsmoi,
W3mepenue yrios.

OCTpbI, TYyNOM U pa3BEPHYTHIA YIJIbL

[Ipaktuyeckas padora «IlocTpoeHue yriosy.

Pacno3naBatp Ha 4Yeprexax,
UCIOJB3Ysl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BU3YyaJbHOW OIIOpE): TOUKY, IMPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOIUTH NMPUMePbI OOBEKTOB PEAIBLHOIO
MHUpa, UMEUMX (opMy H3YyYEHHBIX (UTYp, OI€eHHBATh HX
JIMHEWHBIE pa3MeEpBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JUIMHY OTPE3Ka, BEIUYUHY
yINIa; CTPOMTb OTPE30K 3aJaHHOM JUIMHBI, YroJl, 3aJaHHOU
BEJIMYUHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O pajnyca.

N3006paxkars KoOH(Urypanuu TreoMeTpuueckux ¢uryp u3
OTPE3KOB, OKPYKHOCTEM, MX 4YacT€d Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJaratb, ONMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOTO
aHaIM3a.

Pacno3naBath M M300paxkaTh Ha HEJITMHOBAHHOM U KIIETYATOU
Oymare mnpsMOH, OCTpBIH, TyNoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.

Bb1uucasTh JUIMHBI OTPE3KOB, TOMAaHbIX.

IlonumaTe ¥ HCHOJB30BATHL NPH  PELIEHUM 33724
3aBMCHMOCTH MEXIY €IMHHUIIAMU METPUUYECKOW CUCTEMBI MEp;
3HAKOMHUTBHCS C HEMETPUYECKUMHU CUCTEMAMU MEDP; BbIPAKATH
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C ONOpOH Ha CIIPAaBOYHYIO HH(OPMAIIHIO.

HccaenoBarh GUTYpHI M KOHDUTYpPALTUH, UCTIONB3YS IUPPOBHIS

PUCYHKAX, OIIUCBHIBATD,




pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 4)

Hpo6b. IlpaBwibpHBIE W HempaBWIbHBIE apodu. OcHOBHOE
cBOicTBO Apodu. CpaBHEHUE IPOOEH.

CrnosxeHue U BhluMTaHHE OOBIKHOBEHHBIX Apobeii. CMmeranHas
npoOb. YMHOXKEHHE U JeJieHHEe OOBIKHOBEHHBIX JApOOeii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TekcTOBBIX 3amad, coaepxkamux Apoou. OCHOBHEIC
3a/1auu Ha ApOOH.

[Ipumenenue OykB JJIs 3aMMMCH MATEMAaTHYECKUX BBIPAKEHUN U
MPEJI0KEHUH.

MopenupoBath B Tpaduyeckoil, mnpeaMeTHoil dopme,
IIOMOUIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaiaraTh U 00CYKAaTh CMOCOOBI YIIOPSIOUUBAHUS IpOOEH.
M300paxkarh  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOPJIMHATHOW  IPSIMOM;  HMCMOJIb30BaTh  KOOPJIWHATHYIO
NPSMYIO JUTSI CPABHEHUS IPOOEH.

®opMyJIMPOBaTh, 3aANUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOW JIpoOM C ONOpOHM Ha NPaBUIIO;
HCII0JIb30BaTh OCHOBHOE CBOWCTBO JApPOOU Ui *COKpaIIeHUs
IpoOeld M mpuBENCHHs APOOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX CcIydasx™.

IMpeacraBasary 10 00pa3iy cMemaHHyl0 ApoOb B BHIE
HENpPaBWJIBHOM Y  BBIIETATH I[ENyH YacTh YWCia U3
HENPaBUJILHOU IpoOH.

BoInoJHATh apudmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX Cllydasx; MPUMEHATh CBOiCTBa
apudmeTnyecKkux ASMCTBUIA TS pallHOHATN3AI[UU BEIYUCIICHHH.
BbInoiHATL NMPUKHMIKY U OLEHKY PE3yJbTaTa BBIYMCICHUN;
NnpeaaraTtb 1 NPUMEHSITh NPUEMBI TPOBEPKH BBIYMCICHUM.
IIpoBoauTh MCCIETOBAHUSI CBONCTB ApoOeil, omMpasich Ha
YHUCJIOBbIE OJKCIIEPUMEHTHl (B TOM UHCIE C IOMOIIbBIO
KOMITHIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemath mpocTelIMe TEKCTOBBIE 3a7aud, COJAEpIKalue
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XKJACHUE YaCTH IICJIOTO U
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH UX CXOJCTBA U Pa3Iuuus™.
MoaenupoBaTth XOJ PELICHUS 33aJa4ud C MOMOIIbBI0 PUCYHKa,
CXEMBbI, TaOJIHIIBI.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,




3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HAIPAaBIIAIONIECH TOMOIIBIO.
C noMombI0 MeAarora ONMEeHUBATH IOJTYYEHHBINH PE3yJbTarT,

OCYHIECTBJISAATh  CAMOKOHTPOJb, IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apUPMETUKH.

Harasinnas MHOroyrojapHHUKH. YeThIpE€XyroJIbHUK, IIPSIMOYTOJIBHUK, | Pacnio3HaBaTh, u300pamarb, C IIOMOIIBIO  YEPTEKHBIX

reoMeTrpus. KBaJpar. WHCTPYMEHTOB M OT pYyKH, MOJEIUpOBaTh U3 OyMmaru

MHOroyroJibHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKH.

(10 u.) TLIoWa/b | MEPUMETP IPAMOYIOJNBHUKA U MHOTOYTONBHHKOB, I[IpuBoauTh MpUMepbl OOBEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTaBIICHHBIX U3 IPAMOYIOJbHUKOB, €IMHHILI W3MEPEHHS (opmy  mHOrOyrOMBHMK, IpAMOYTOJIbHIKA,  KBAaApaTa,
rtomau. TlepuMeTp MHOrOYToJIbHUKA. TPEYTOJIbHUKA, OLIEHUBATH UX JIMHEHHBIC pa3MepBbl.

BuluHCcasATh: TMEpUMETP TPEYroJIbHUKA, MPSMOYTOJIbHHUKA,

MHOI'OYTOJIbHUKA; IUIOIA/Ab MPSAMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OIOPOI HA aIrOPUTM yUEOHBIX JEHCTBUI).
H3o0paxatb OCTPOYT'OJIbHBIE, IIPSIMOYT OJIBHBIE "
TYIIOYT'OJIBHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HaONIOCHUs, W3MEPEHHUs, MOJEIINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb HCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYI'OJIbHUKAX, IPUBOJAUTH NPHUMeEPBI U KOHTPIIPUMEDEI.
HccnenoBath 3aBUCMMOCTD IUIOIIAAU KBAIpaTa OT JUIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh ¢BOWCTBA KBAIPATHOM CETKU U1l TOCTPOEHUS
¢uryp;  pa3ouBaThb  TPSIMOYTOJIBHUK  Ha  KBaJparhl,
TPEYTrOJbHUKHU; COCTABJATHL (QUIYypbl U3 KBaJparoB U
PSMOYTOJIbHUKOB U HAXOJUTh MX IJIOIIA/Ib, Pa30UBaTh (QUTYPHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOMIAAb (TIPU
HEO0XOAMMOCTH C HAPABJISIONIEH TOMOIIBIO).

BeipaxkaTh BeIMUYMHY IUIOMAAM B PA3JIMYHBIX EIWHHILAX




U3MEpPEHUS] METPUYECKONM CHCTEMBI Me€p, MCHOJIb30BaTh
3aBHCMMOCTH MEXIy METPHUYECKHMHU €IUHULAMH H3MEpPEHUS
IUIOIIAAN TpU HEOOXOAMMOCTH C OIOPOW Ha CIPABOYHYIO
nHpopManuro.

3HAKOMHUTBCSI ¢ NpPUMepPpaMH TPUMEHEHHs IUIOUIAAU H
IepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemarb 3agaum w3
peanbHOH JKU3HU, IPU HEOOXOTUMOCTH C ONOPON HA aJTOPUTM
IIpaBUIA, 00CYAAATh Pa3JIMYHbIEe CIIOCOOBI PELICHUS 3a1a4.

JlecaTuuHbIE
npoou
(38 )

Hecstuunas 3anuch apodeit. CpaBHEHUE AECITUUHBIX APOOCH.

JeiicTBusi ¢ necATHYHBIMU JApo0siMu. OKpYTIICHUE IECITUIHBIX
IpOOeii.

Penrenue TEKCTOBBIX 3a1ay, coaepikanmx apoou. OCHOBHBIC
3a/1auu Ha Jpoowu.

IMpeacraBasaTh ACCATUYHYIO ApOOb B BHJIE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBATh, CPaAaBHHUBATHL JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYHUBAHUSA
JECATHUYHBIX APOOEHi.

H300pakarh necsITHYHBIE POOM TOYKAMH Ha KOOPIWHATHOM
MIPSMOM.

BbISIBJAATH CXOACTBA M Pa3iuyusi NPaBII apH(PMETHUCCKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YUCIIAMU U IECATUYHBIMU APOOSIMU,
[10CJIE COBMECTHOT'O aHAJIN3A.

BoinmoHATL apupMeTnyeckue JeHCTBUS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHIAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[pumensiTe cBoiicTBa apudmeTnyeckux ACUCTBUH  JUIsS
palMoOHaNN3alUY BHIYUCICHUI.

[IpuMeHATH NPaBUJI0 OKPYIJIEHHA JECATUYHBIX IpOOei, mpu
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.

I[IpoBoauTL HCCAEIOBAHUSL CBOMCTB JAECATUYHBIX ApOOEH,
ONMUpaschb Ha YHUCIOBbIE OSKCIIEPUMEHTHl (B TOM 4YHCIE C
MTOMOIIIBIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,

NPUBOAUTL  TPUMePbl U  KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUM.
Pematp mnpocTedmiMe TEKCTOBBIE 3a/adyd, COJEprKallne

I[pO6HBIe JaHHBIC, 1 Ha *HaXO)K,I[CHI/Ie YaCTH L CJI0T0 M 1CJIOro 1Mo
€ro T-IaCTI/I*; BBIABJIATH UX CXO0ACTBA H pa3/inius.




MopenupoBarh X0/ PELICHUS 33Ja4d C IIOMOILIBIO PUCYHKA,
cXeMbl, Tabauipbl. Pa3dupars pa3inuyHble PELICHHUs, 3aMUCH
pELICHUH TEKCTOBBIX 3a/1a4.

OmnepupoBath ApOOHBIMU YHCIAMU B PEATbHBIX JKU3HEHHBIX

CUTYaIUsX.
C noMombI0 MeAarora OUEHUBATH IOJTYUYCHHBIN PE3YJbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJb,  IPOBEPssl  OTBET  Ha

COOTBETCTBHUE YCIOBHIO, HAXOAUTh OLINOKH.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS apU(METUKU

Harasanasn
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9 )

*Muororpannuku. M3o00paxeHre MHOTOIpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpssmoyronbHbIN mapamnenenumnesn, kKyo. Pa3Béprku kyba u
napajulesIeuIeaa.
O06BEéM KyOa, IpAMOYTOJIBHOTO Mapajulesenuneaa™.

PacnozHaBaTp Ha 4epTeskax, PHCYHKAaX, B OKpYKalIeM
MHpe IPSMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOrOrpaHHUKH,
ONMCBIBATh, HMCHOJB3Yl TEPMHHOJOIHIO, OLCHHBATH
JIMHEWHBIE pa3MeEpBI.

I[IpuBoauTH NMpUMeEPbI 0OBEKTOB PEAIBHOTO MUpPA, UMEIOIINUX
(GopMy MHOrOTrpaHHHMKA, HPSIMOYTOJIBHOTO Iapajiesenurena,

KyoOa.
M3o6paxkath KyO Ha KieTyaTol Oymare.
HccaenoBath cBoiicTBa KyOa, IPSIMOYTOJIBHOTO

napajuieNienune/a, MHOTOITPAaHHUKOB, WCIOJNB3Ysl MOJCIH IPHU
HEO0OXOIMMOCTH C HAMPABJIAIONIEH MTOMOIIBIO.

Pacno3naBarh pa3BéPTKM Kyba ©  mapajUlesienHIe/a.
MoneaupoBath Ky0 U napaiienenunes U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.

Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAAb IOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBHOTO TMapajuieNienuIiea ¢ Oopoi Ha
ITOPUTM yYEOHBIX JEHCTBUI; WCCIaeI0BATH 3aBHCHMOCTH
00béMa Ky0a OT IJTMHEI ero pedpa.

Habawoaats 4 NpoOBOAWTH AHAJOTHM MEXKIY MOHATHUSAMU
IO/ B 00BEMa, TIEPHMETPA U TUIOMIA TN TOBEPXHOCTH.
Pacnmo3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBaHUSA O
MHOTI'OTpaHHHKax, HNPHUBOAUTH MNPUMEPbI U KOHTPIPUMCEPELIL.
Pemarsb 3a1a4u U3 peajgbHON KU3HU.




IloBTOpPEHME
M 00001IIEHHE
(10 4.)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kiacca,
000011IeHrE 3HAHUA.

BoruucasaTs 3Ha4YeHU BBIPAKEHUN, COEPKAILNX HATYPAJIbHbBIC
quciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHAThH
peoOpa3oBaHus YHUCE MPU HEOOXOIUMOCTH C HAPABIISIONIEH
MTOMOILBIO.

BepiOupars  cmoco®  CpaBHEHUs  4UCEl,  BBIYHUCICHUH,
NPUMEHSATh CBOMCTBA apudMeTHUYeCKUX JEHCTBUI I
paloHaIN3aluy BEIYUCICHUH.

OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUUA U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUH.

Pemath mpocreiilime 3agauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiate mpocreiiiume 3agayu
CPaBHUBATH  CIOCOOBLI  PEILICHUS
panMoHAJIBLHBIN C10C00.

Pa3HBIMU
3a/1auu,

crnocodamu,
BbLIOMPATH

6 kaacc (ue menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE CoACpPKAHUEC

OcHoBHbBIE BHABI 1eSITEJILHOCTH oﬁyqamumxcﬂ

4acoB)
Harypaabhble Apudmerndeckne NeiCTBHS C MHOTO3HAYHBIMH HATYPAIBHBIMA | BLINOJHATL apudMeTnyeckue AeiicTBHS C MHOTO3HAYHBIMH
yucia yrcnaMd. YWCIOBBIE  BBIpKEHUS, TMOPSAIOK JCHCTBUIL, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHS] YHCIOBBIX
(30 9) UCIOJIb30BaHNEe CKOOOK. OKpyTiieHne HATypadbHbBIX YUCE. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA

Jlenvutenu v KpaTHbBIE YMCIIA; *HAMOONBIINN OOIIUN ASTUTENb U
HaWMEHbIIIee 0011Iee KpaTHOE™.

PaznoxxeHnne uMcna Ha TPOCTbIE MHOXKHUTENU. JlenumocTs
CYMMBI U Tpou3BeieHus. [lenieHne ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BBIPAXEHU, COEPIKALUX CTEIIEHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHCIIOBBIX
BBIPAKEHUH, IPUMEHATh PUEMBI IPOBEPKH PE3YIIbTATA.
Hcnonp30BaTh MpH  BBHIYUCICHUSX MNepPeMeCTUTENbHOE W
coyeTaTejbHOE CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
*pacnpeejinTe/ibHOe CBOMCTBO YMHOKeHHS OTHOCHUTEIbHO




CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBUI.
HccnenoBarh  4YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YK CIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHUs JICIUTENId W  KpaTHOro,
HauOOJbIIEr0 OOIIEro JAEIUTENs W HAUMEHBILIEro OOIIero
KpaTHOTO, IPOCTOTO M COCTABHOT'O YHUCEI; HCIOJIB30BaTh 3TU
MIOHATHS NPH pEIIeHUH 3a1a4 (TpH HeOOXOJMMOCTH C ONIOPOU Ha
JITOPUTM MPaBUIIA).

I[puMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIEero
JIenuTeNss W HaMMEHBIIEro OoOIIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBarh cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YHUCeJl ¢ OOPOM Ha BOIPOCHBIN MJIAH.

I[IpuBoauTHL mNpUMePbI 4YKMCEI C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIC YTBEP)KIEHUS C IIOMOUIbIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHE  NPEMJIOKeHHUs  C
MTOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» 10 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocobOM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONIOPOM Ha BOIIPOCHBIN IIJIaH.
MoaenupoBaTth XOJ peElIeHHs 3aJaud ¢ MOMOUIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Ppa3jINYHbIE PeHIeHUs,
3alMCH  PelIeHHil TEeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOLUIBIO.

Kpurrnyeckn OLICHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh
OIIMOKHU, OCYLEeCTBJIATH CAMOKOHTPOJIb, IPOBEPsIsi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harnsauas
reoMeTpus.
IIpsimble HA

*Tlepnenaukynsipuble npsmele. [lapannenbHbie npsmMbie™.

Paccrosnue MCKAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ,

Pacno3HaBaTh Ha 4epTekax, PUCYHKAaxX cllydad B3aUMHOIO
PacrosI0KEHUs ABYX MPSAMBIX.
HN300paxartb ¢ NOMOWIBLI0 YepPTEXKHBIX MHCTPYMEHTOB




ILI0CKOCTH
(7 9)

JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

KIIET4aToOl Oymare JBe TepeceKaroluecs TMpsiMble, JBE
napajuleNibHbIE MPSMBIE, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JAaHHOM.

IIpuBoauTs npuMepbI MapajuieIbHOCTH u
MEePHEHANKYIISIPHOCTH PSIMBIX B POCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYJSAPHbIE U
napajuiejabHble  CTOpOHBbL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHBIMU, IEPIEHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3ily.
HaxoauTh paccTosiHUE MEXIY IBYMs TOYKaMH, OT TOYKH IO
OpsIMOW, JUIMHY MYTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIONB3Ysl IU(POBBIE PECYPCHI.

Apoodu
(32 v)

OObIKHOBEHHass  JIpoOb, OCHOBHOE€  CBOWCTBO  JpoOw,
cokpaiienue apobeit. CpaBHEHHUE U YIIOPSIOYUBAHUE IPOOEH.
JlecsTuHbIe IPOOKM M METPHUYECKast CUCTEMA Mep.

Apudmernueckne  OeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIIEHWH. *Macmrad™,
MIPOTIOPITHSL.

[TonsTue IMPOLCHTA. Brruncienue MMpoOLCHTa OT BCIWYHUHBI U
BEJIUYMHBI 110 €€ IMPOLCHTY.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPKALINX JPOOU U MIPOLIEHTHI.
[TpakTuyeckas pabora «OTHOILIEHUE AJTUHBI OKPYXKHOCTH K €€
TUAMETPY».

CpaBHHMBaTh M YNOPSIIOYHMBATH JPOOU, BBHIOHPATH CHOCOD
CpaBHEHHSI IPOOCH.

IIpeacraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
npoOell U OOBIKHOBEHHBIE B BUJIC JIECATHUYHBIX, HCIOJIb30BaTh
IKBUBAJIECHTHBIE TPEICTABJIEHHsI JPOOHBIX 4YHCENT MpPH HX
CpaBHEHHH, TIpU BBIYHUCICHUAX (TIpU HEOOXOAMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHYHBIE ApoOM Tpu IpeoOpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BbinoaHATH apudmMeTnyecKkue 1eidcTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

BeruucasrTe 3HAYCHUS BBIPAKECHMUI, COZIepIKaIUX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpa3oBanusg JApoOel, BBIOMPATh CHOCO0, MPUMEHATH
CBOIiCTBA apuU(PMETHUECKUX IEHCTBUM A1 palMOHaTH3aIuU
BBIYMCIICHUM.

CocTaBJsiTh OTHOIIEHHS U IPOMNOPLUM, HAXOAUTH OTHOLIECHUE
BEJINYMH, JETUTh BEJTMUUHY B JAHHOM OTHOIIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM IYTEM OTHOLICHHWE JJIMHBI
OKpYXHOCTH K €€ juamerpy (mpu HEOOXOAUMOCTH C
HaIPaBJISIOIIEN TOMOIIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,




UCTOJIB3Ys MacITad ¢ OMOPOH HAa AITOPUTM y4eOHBIX JIEHCTBHH.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BbIpaskaTh MPOLEHTHI B IpOOSX U IpodU B
MPOLIEHTAaX, OTHOIIIEHUE IBYX BEJIMYMH B MPOLICHTAX.
BbIYHCJAsITH IPOLEHT OT YKCIIA M YUCIIO 10 €r0 IPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTb NPUOIHKEHHS YU CET
pU HEOOXOIMMOCTH € UCTIOJIb30BAHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM Ha 4acTH, IPOLEHTHI, NPONOPLUHU, HA
HaxoJIeHHue Jpo0u (MPOIEHTAa) OT BEJIMYMHBI U BEJIMUUHBI 10 €€
Ipobu (MPOLEHTY), IpoOu (MpoleHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLIeHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a71a4 Py HEOOXOJUMOCTH C HAIIPABIISIOUICH MOMOIIBIO.
H3Baexkars uHpoOpMamuio ©3 TaOMUIl U JAMATPAMM,
UHTEPIPETUPOBATH TaOJIMYHBIC JTaHHBIE, OIIpeEIATh
HauOoJIbIlIee U HANMEHbIIIEe U3 MPECTABICHHBIX JAHHBIX.

Harasaunas *QceBast cumMeTpus. LleHTpanbHas CHMMETpHSL. Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
reoMeTpus. TTocTpoeHHe CHMMETPHYHBIX GHTYP. PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (OTpesox,
Cummerpus CHMMeTpHS B IPOCTPAHCTBE™. JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYTOJIbHUK, OKPYKHOCTD),
(69) CUMMETPUYHYIO JAaHHOW OTHOCHUTENIBHO MpsMOM, TOYKU C
HaITpaBJIAOIIEH TOMOIIBIO.
HaxoauTh mpuMepbl CUMMETPUHN B OKPYXKArOILEM MUpE.
MopenupoBath 13 Oymaru JABe (UIypbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOM; KOHCTPYHPOBATH T'€OMETPHUUYECKUE
KOH(HUTypaIHy, UCIIONIB3YsI CBOMCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO IIU(PPOBBIX PECYPCOB C ONOPOM HA AITOPUTM YUEOHBIX
JIEHCTBHIA.
Boipa:kenus [TpumeHenue OYKB IS 3aIIMCH MaTEMaTUYECKUX BhIpakeHUH 1 | Mcmoib30BaTh OYKBBI 11 0003HAUEHUS YMCEIN, MPH 3alHCH
¢ OyxkBamMmu npe/uiockeHni.  *BykBeHHbIE  BBID@KEHHS W YHCIIOBBIC | MATEMATHYECKUX  YTBEPXKICHHH, COCTABIATH  OYKBEHHBIC
(64) MOJICTAHOBKU*. BBIPQXEHUS 110 YCIIOBHIO 3aJauHu.

BykBeHHBIE paBEHCTBA, HAX0XKJACHNE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIbL.

HccaenoBarh HECJIOKHBIC YHUCJIOBBIC 3aKOHOMCPHOCTH,
HCIIOJB30BaTh 6YKBBI JJIA UX 3aI1MCH.




BblunciasiTh 4MCIOBOE 3HAUYCHHE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW HA aJrOpPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmy.Jibi: nepumMeTpa u TLIOIIATU
NPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY>KHOCTH, ILIONIAJN
KPYyTa; BLINOJIHATH BHIYMCJIEHHUS 110 OTUM (HOpMyIam.
CocTaBisaTh (OPMYJIbl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PAaCCTOSIHHE; 1IE€HA, KOJIMYECTBO,
CTOMMOCTH; TMPOU3BOJUTEIBHOCTb, BpeMsi, O0BEM paboTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
IEUCTBUA.

Harasgnas
reoMeTpus.
Durypsni

HA IJIOCKOCTH
(14 9)

YeThIpEXYyroJIbHUK, IIPUMEPEI YETBIPEX YT OJIbBHUKOB.
[IpsiMOyronbHHMK, KBagpaT: CBOWCTBA CTOPOH,  YIJIOB,
IYaroHalcu.

I/I3MepeHHe YTJIOB. Bunpl TPEYIrOJIbHUKOB.

[Tepumerp MHoOroyroipHuka. I[lnomanbs ¢urypsl. dopmysst
nepuMerpa M IUIOWEAAM HpsMoyrojibHUKa. llpubnmxénHoe
U3MEpEeHHe Moy GUryp.

*TIpakTuueckas paborta «Ilnomaas kpyran™.

N300paxkaTt, Ha HEIWHOBAHHOW U KJeT4yaroll Oymare c
HCII0JIb30BaHNUEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKU c 3a/laHHBIMU CBOIiCTBaMH: C
[apaJUIEIbHBIMY, TEPHEHANKYIIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpSIMBIMU  yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEYyrojbHUK.
IIpennarars U 00CyK1aTh CNIOCO0OBI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMTOPOM HA BOMPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOILIBIO KOHTPIPUMEDPOB
YTBEPKACHHUSI O TMPSAMOYTOJIbHUKE, KBaJpare, Pacrno3HaABaTh
BEPHBIE U HEBEPHBIEC YTBEP/KIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
YKClie B MHOIOYIOJIbHUKE, CPABHUBATHL YIJIbl; PACIHO3HABATH
OCTpbI€, IPSIMBbIE, TYIbIE, pa3BEPHYTHIE YIJIbL.

Pacno3naBatb, 1300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBINH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKM (MpH  HEOOXOJUMOCTH C  HCHOJIb30BaHUEM
BHU3yaJIbHOW OTIOPHI).

BoruncasarTs HEPUMETP MHOT'OYT'OJIbHUKA, 1011 b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSMOYTOJIbHUKH, HA PaBHbIE




GUryphl, HUCIOIB30BaTh METPUUYCCKUE EIMHUIIEI H3MEPEHUS
JUTMHBI Y IJIOIAAM C OTIOPOH Ha alTOPUTM Y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOEe U3MepeHne JIUH U IUIOIanen
Ha KJIeT4aroil Oymare, NpuOIMKEHHOE W3MEPEHUE JUIMHBI
OKPYXHOCTH, IIOIAIN KPYyTa.

Ilos0:kuTEIBHDBIE H
oTpHLATe/IbHbIE
gucaa

(40 )

Ilenple  uymcnma.  *Monyne  uucia,  reoMeTpuyeckas
UHTEpIIpeTanys MOAYIsl. YncaoBble IPOMEXYTKU™.

[TonoxxuTenpHble W OTpULIaTeNIbHBIE yucha. (CpaBHEHHUE
MIOJIOKUTEIBHBIX U OTPHUIATEIBHBIX YHCel. ApuMETHUECKUE
JICUCTBUS C MOJOKUTEIbHBIMA U OTPULIATEIIbHBIMU YUCIAMU.
Pemenne TekCcTOBBIX 3a/1a4.

IIlpuBOAMTH NpPHUMEPHI HCIOJIB30BAHMS B PEATBHON KU3HU
MOJIOKUTEIBHBIX U OTPUILIATEIbHBIX YUCEL.

HN300paxkaTh Leble YKCIIA, TOJIOKUTEIbHBIE U OTPULIATEIbHBIC
YHCJIa TOYKaMU Ha YHUCIOBOM MPSAMOMN, HCMOJIb30BATh YUCIOBYIO
MPSIMYIO JUIsI CPAaBHEHUS YHCE.

I[IpumeHsITH TpaBUJIA CPABHEHUS, YNOPSIAOYMBATH LEJbIE
qrcia; *HaxouTh MOTYJb Yucia™.

@opMyJIMPOBATH MPABUJIA BHIUHUCICHUS C TIOJOKUTEIbHBIMU U
OTPULATEJIbHBIMU YHWCJIAMH, HAXOAHTH 3HAYEHHSI YHCIIOBBIX
BBIPAYKEHHIA, COZEpKALINX JIECUCTBUS
C TIOJIOXKUTEIBHBIMM M  OTPUILIATCILHBIMU  YHCIAMH  TIPH
HEOOXOIMMOCTH C OMOPOM Ha AITOPUTM MPABHIIA.

I[IpumeHsiTh CBOMCTBA CIOKEHHA M yYMHOXCHMS  JJIA
npeoOpa3oBaHMs CYMM U MTPOU3BEICHUM.

IIpencrasienne
AAHHBIX
(6)

[IpsimoyronbHass ~ cucreMa  KOOpAMHAT Ha  IUIOCKOCTH.
KoopauHatsl TOUKH Ha MJIOCKOCTH, adciucca U opJuHaTa.

CronbuaTble U KPYroBbI€ JHArpaMMBbl.

[TpaxTrueckas pabota «IlocTpoenue quarpamm»,.

Pemenne  TEKCTOBBIX  3azay,  COAEpXKAILMX  JAHHBIE,
MMpEaACTaBJICHHLIC B Ta6n14uax M Ha JuarpamMmax.

OO0BSICHAT, M MJLIIOCTPUPOBATH INOHATHE IPIMOYTOJIBLHON
CUCTEMBl ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCHOJIb30BaTh
TE€PMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM TIOCKOCTH TOYKH U
¢burypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurarb cronbyarele u KpYyroBbl€ JarpamMmmBbl;
MHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE TUArPAMMBI.
Hcnoab3oBath nHGOpPMANMIO, MIPEICTABICHHYIO B TaOiIuIax,
Ha JuarpamMmax JUlsl pelleHUs TEKCTOBBIX 3ajad U 3a1ad u3
peanbHON KU3HU.

Harnsauas
reoMeTpus.

*TIpssMOYTONBHBIN Tapajuiesienunes, Ky, mpu3ma, mupaMuaa,
KOHYC, UWIMHAp, 1map u  cdepa.  M3o0paxenue

Pacno3HaBaTh Ha uepTekax, pUCyHKax, OMHCHIBATH THUPaMUYy,
IpU3My, LWIMHADP, KOHYyC, IlIap, HM300paxkaTh HUX OT DPYKH,




Durypsi
B IIPOCTPAHCTBE
Ow

[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOT'OTPaHHMKOB, LIUJIMHPA U KOHYCA.

[TpakTrdeckas paborta «Co3nanue Moienei
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitue oO0BEMA; emauHMIBI U3MepeHUs oO0béMa. OOBEM
MPSIMOYTOJIBHOTO Tapajuiesienuieia, Kyoa, Gopmyisl 00bEMa*™.

MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOIIETr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHHE, U3MEPEHHE,
MOJIEJIUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA Ha3BaHHBLIX TEJI, BBISIBJAATH CXOACTBA U Pa3JIN4Ms:
MEXIy NUPaMUION U IPU3MOM; MEXIY LWJIMHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM Mapajuieienuiena, Kyoa, MpU3MBI,
IIMPaMMJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAaHHBIC TElla
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLIel
IIOMOUIBIO.

Co3naBaTh MOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymary,
IPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHbBIX
JICUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOIOIPaHHUKOB,
JuaMeTp Iapa.

Boruncasite mo  ¢opmynaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesenunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeIIeUIEIOB; peliaTh 3a4a4i C PEAJbHBIMHA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IMoBTOpEHME,
00001IEeHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEeHHE OCHOBHBIX TIOHSITHH W METOJOB KypCcoB 5 u 6
KJIacCOB, 0000IIIEHNE U CUCTEMATH3AIUS 3HAHUH.

Bo1uucjasaTs 3Ha4eHMS BBIPAXKEHUM, COAEPIKAIINX HATYPAJIbHBIE,
LeNnble,  TOJOXKUTENBbHbIE M OTpPULATEIbHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOW,  BBINOJHATH
npeoOpa3oBaHusl 4YKMced U BBIPAKEHUH MpHU HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Bb10npaTh ciocod cpaBHEHHs YHCETl, BHIYUCICHUM, IPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUN U1 pallMOHAIH3AIAN
BBIYMCIICHUM.

PemaTth npocreiimme 3a1auu U3 peaabHON KU3HU, MPUMEHSATH




MaTeMaTH4YeCKHe 3HAHUs /Ui pPELIeHUs 3a7ad M3 APYrux
MPEIMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMM.
OcyuiecTBJASATh CAMOKOHTPOJIb BBIIOJHAEMbIX JIEUCTBUI H
CaMONIPOBEPKY pe3yibTaTa BRIUMCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

Ha3zBanmue

paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE CoacpKaHuEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcsl

4acoB)
Yucaa n [TonsiTve panoOHANTBHOTO YHCTIA. CucTteMaTH3UPOBATH M 000raImaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmerndeckne ACHCTBUS C PANMOHAIBHBIMH YHUCIAMH. | M JECITUYHBIX APOOSX.
PanuonanbHbie CpaBHeHue, yNopsSA0YMBAHUE PAIIMOHATBHBIX YHUCEN. CpaBHHMBATBH H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
qyucaa CreneHb ¢ HATYypaJIbHBIM ITOKAa3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Penienre oCHOBHBIX 3aJad Ha ,Z[pO6I/I, IMPOLCHTHI U3 peaﬂBHOﬁ

MPAKTUKH.
IIpu3Haku  [ENMMOCTH,  Pa3JIOKECHUS
HaTypaJbHBIX YHCEIL.

Peansnbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.

IIpumensitTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYMCJIEHHS] 3HAYEHMIT IPOOHBIX BBIPaKeHHH, COIepKalnX
OOBIKHOBEHHbIE U  JECATUYHBIE JpOOM: 3aMEHATh IpH
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUe K (opme,
HaubOosee ynoOHOM Ui  BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBIE BBIPAXKEHHUS HAa YMHOXKEHHE U JeJIEHHE JECATHYHBIX
Jpo0elt K ACHCTBUAM C IEIBIMU YHCIIaMU (TTPU HEOOXOTUMOCTH C
HaIPAaBJISAIOIEN TOMOIIBIO).

IIpuBoauTh uyMCIOBBIe U OyKBeHHble NMPHUMEPbI CTCIICHH C
HaTypaJbHBIM [OKa3aTeleM, OOBACHAS 3HAUEHHs OCHOBAHMS
CTETNeHH M IMOKa3aTessl CTeNeHH, HaXOAUTh 3HAuU€HUsl cTerneHei




Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO.

IlonuMate cMbICa 3anMcH 0OJBIIMX YHCEJ € MOMOIIbIO
AeCATHYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B
peajibHbIX CUTYalMsIX.

IIpuMeHSATH NIPU3HAKY JETMMOCTH, Pa3JI0KEHHSI HA MHOXKHUTEIN
HaTypaJbHbIX YUCCII.

Pemath npocreiinmme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOTIOPLIMH,
Ha HaXOXKJIeHUE IPpoOH (IIPOIIEHTA) OT BETUYHHBI U BEJTMYUHEI 110
e npobu (TIpoIIeHTY), IpoOu (TMPOIICHTA), KOTOPBIA COCTABISET
onHa BenuuuHa oOT aApyrod. IlpuBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3azad.

Pacno3naBath M 00bSCHATH, ONIUPASACH HA OIIPENEIICHNUS, IIPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO IPONOPIMOHATILHBIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBHCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYrUX YUeOHBIX
IIPEIMETOB.

Pemate mpocreiire nMpakTHKO-OPMEHTHPOBAHHbIEC 3a1a4H
Ha  JIpo0M, TNpOUEHTbI, TNPAMYI® H  00paTHYIO
NPONOPUMOHATBHOCTH, IPONOPLMH.

Auredpanyeckue
BbIPasKeHH S
(27 9)

byksennsie BoipaxkeHus. [lepemennslie. JlonycTumble 3HaUeHUS
nepeMeHHbIX. QOPMYyIIBL.

[TpeoOpazoBanre OYKBEHHBIX BBIPAXKEHHH, paCKpPBITHE CKOOOK
Y TIpUBEJICHUE TIOJIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM.
MHOTrO4JICHHEI. Crnoxenue, BBEIUMTAHME, YMHOKEHHE
MHOTOWICHOB.  DOpMyJibl  COKpPAaIEHHOIO  YMHOXKECHUS.
Pasnoxenrne MHOTOWIEHOB HA MHOKHUTEIIH.

Osaapgersn Ha 0azoBoM yYpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU INPHU 33aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoHATH IPeoOpa3oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH
NPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, PaCKPhITHEM CKOOOK.
BbINOHATL yMHOXXKEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOUWIE€Ha Ha MHOTOYIEH, MPUMEHSITh (OpPMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOpPOM Ha CIPaBOYHYIO
UH(pOPMALIHUIO.




OcyuiecTBJAATh PA3JIOKEHUE MHOIOWICHOB HAa MHOXKHUTEIN
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOMKUTENS, IPUMEHEHUS
dopMynBl  pa3sHOCTH  KBaAparoB, (HOPMYN COKpAIEHHOTO
YMHOXXEHUS C OIOPOIl Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensTy 1peoOpa3oBaHUE MHOTOWICHOB MJISl  PEIICHUS
pa3sIM4YHBIX 3aJa4 U3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON PAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JIuneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON

HEepEMEHHOM, pelieHue JIMHEHHbIX ypaBHeH. Pemenne 3aqau
C IOMOILBIO YPaBHEHHUH.

*JIluneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €r0 TpapuK™.
Cucrema IByX JUHEHHBIX YPaBHEHUN C IBYMS ME€pPEMEHHBIMHU.
Pemienue cucreM ypaBHEHUH cIOCOOOM IOJACTAHOBKU U
CIOCOOOM CIIOKEHHUSL.

PemaTh 1MHENHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMEHSA
NpaBMJIa N1IEPEXOAA OT UCXOJHOTO YPABHEHMSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsAThb, ABISAETCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

[oadupars mpuMepbl NHap YHCEN, SBILIOLIMXCS PELICHHEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHHUsI C JBYMs MEpEeMEHHbIMH (IIpY HEOOXOAUMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OIOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHHUs YPaBHEHU.

Haxonuth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIByMs1 IEPEMEHHBIMU C OITOPOM Ha aJIrOPUTM YUEOHBIX 1EHCTBHMA.
CocTaBJsiTh M peliaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHHH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATbh B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud IOJY4YEHHBIM pe3yibTaT C ONOpOM Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpaduku.
DOyHKIUHT
(24 9)

Koopauaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccTossHue Mexny 1ByMsl TOUKaMH KOOPJUHATHON MPSAMOMN
IIpssMoyrosibHas crcTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmepht
rpaduKoB, 331aHHBIX (opMynaMu. UTeHHe rpaduKoB peaabHbIX
3aBHCHMOCTEH.

[Tonstue Qynxuuu. I'padux Qynkiun. CBoiicTBa (yHKIHIA.
Jluneitnass  ¢yukuus. Iloctpoenue rpaduka JMHENHHOM
dynkmu. I'paduk Gynkumm y = KX + b,

HN300paxars Ha KOOPJIMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOILLIME 3aJaHHBIM KOOpJIWHATaM, Jy4Yd, OTPE3KH,
HHTCPBAJIbI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.
OTMeuyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 3aJaHHBIM
KoopJAuHaTaM; CTPOHTH Fpa(i)I/IKI/I HECJIIOKHBIX SaBHCHMOCTeﬁ,
3aJaHHBIX (QopMyJamMu, B TOM YHCJIE C TOMOIIBIO HHU(PPOBBIX
nmabopaTopuid.

IIpuMeHATH, M3y4aTh MNPeUMYIECTBA, MHTEPNPETHPOBATH




rpaduUecKuil criocod mpencTaBieHus U aHAIM3a Pa3HOOOpa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIUH, OBJIAICBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

Pacno3unaBathb nuHeiiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4eHHH K03 puuueHToB K u b
(mpu HEOOXOUMOCTH C OMOPOM Ha AATOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnonb3oBaTh mu¢poBbIe pecypchl Ui IOCTPOCHUS IpadrukoB
GyHKIUHI 1 U3y4eHHS UX CBOWCTB.

IIpuBOaUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
nporeccax u sIBICHUSX.

IloBTOpPEHME IloBTOpEHNE OCHOBHBIX NOHATHM M METONOB Kypca 7 Kiacca,
U 00001IeHue 0000111eHue 3HAHUH.
(64)

BbiOuparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIPAKECHW,  pELICHUS
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TOMOIIIBIO.
OcylmecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
IMOCTPOECHUU.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCcKHe 3HAHWsl I DPELIEHUs 3a7ad M3 APYrux
MPEIMETOB.

Pemiars mnpocreiinne TEKCTOBbIE 3a1a4M, CPABHUBATh,
BBIOUPATH CIOCOOBI PELICHMS 3a1a4U.

8 kiacc (e menee 102 u)

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

OcHoBHOE coaep:xaHue

OcHOBHBbIE BU/bI 1eITEJIbHOCTH 00y4a0IIMXCH

Yucaa u KBanpatuslit kopeHb u3 uncina. *I[lonstre 06 nppanoHaIbHOM

®opmyaupoBaTh onpeaeseHHe KBaJIpaTHOTO KOPHS U3 4HCIa,




BbIYMCJICHHS. grcre. JlecaTuaHbIe MPUOIMKEHIUS UPPAIIMOHAIBHBIX YUCEN. | apu(METHIECKOr0 KBaIPATHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparubie JeiictButensubie yncina. CpaBHeHHE NEHCTBUTENBHBIX YHCET ™. | BU3YaIbHON OMOPOH.
KOPHU ApudmeTndeckuii KBaJpaTHBIA KOPEHb. I[IpumeHsITH OllEpalMIO HU3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
(15 q) VYpaBHeHue Buja X2 = a. YKClia, HCMOJb3Ysl IPU HEOOXOJUMOCTH KAJbKYJISTOP.
CaoiicTBa apu(MeTHIECKUX KBaJPaTHBIX KOopHeH. | OueHHBaTh  KBAJpPAaTHbIE KOPHU LEJIBIMH  YHUCIAMH W
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKEHHM,  COAEPIKALIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBATL M YNOPSA0YUBATH  PAlMOHAIbHBIE U
UppalMOHATIbHBIEC YKCIIA, 3aIMCAHHbIE C MMOMOIIBI0 KBaJAPATHBIX
KOpHEH ITp1 HEOOXOIMMOCTH € HAIPaBJIAIOLIEH TOMOILBIO.
HccnenoBath ypaBHEHHE X2 = a, HAXOAWTb TOYHBIE H
npuOmKEéHHBIC KOpHU ipu & > 0.
HccaenoBath cBOMiCTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHCIIOBBIE HKCIEPUMEHTHI C HCIOIb30BAHUEM KaIbKYJIsSTOpa
(KOoMTIBIOTEPA).
IIpumensiTh cBoiicTBA apupMeTHYECKHX KOPHeHd IJIs
npeodpa3oBaHusi BbIPAKEHUI.
BoinosHATL npocreiiline npeodpa3oBaHUs BBIPAKECHUN,
CoJIepXKalluX KBaJapaTHble KOPHU. BbIpakaTh MmepeMeHHbIE U3
TreOMETPUUYECKUX U PU3nUecKuX GopMyl MPU HEOOXOAUMOCTH C
OIIOpPOM Ha MPABUIIO.
BouiuucasaTh 3HAYEHUNA BBIPAKEHUN, COACPKAIIUX KBAJIpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAUMOCTH KAIBKYIIATOP.
Hcnoan3oBaTth B XOJA€ peLIEHUs 3a7ad dBJIEMEHTapHbIC
MIPEACTABJICHUS, CBS3aHHBIE C TMPUOMMKEHHBIMUA 3HAYEHUSMU
BEJIMYMH.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
Yucna u Crernenb ¢ 1nensiM nokaszarenaeMm. CTaHgapTHas 3anuch yucia. | @opMyJupoBaTh ONpeaeaeHue CTENEHH C LEIbIM MToKa3aTeleM
BbIYHCJICHHS. Pa3mepbl 00BEKTOB OKpykaromero Mupa (0T 3JIeMEHTapHBIX | (TP HEOOXOJUMOCTH TI0 BU3YAITBHOU OTOPE).
Crenenpb YacTHUIL 10 KOCMUYECKUX O0BEKTOB), AITUTENBHOCTH Mpolieccos | [IpeacTaBasaTh 3anuch O0IBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
¢ LeJIbIM B OKPY’KaIOIIEM MHDE. Buze. CpaBHMBATHL UHCIIa U BEJIWYMHBI, 3allMCaHHBIE C
noKasareJjiemMm CBOIICTBA CTENEHU C LIEJIBIM ITOKA3aTEIIEM. HCIIONIb30BaHuEM crerneHu 10.

(79)

Hcnoan3oBars 3amMch 4YMCEI B CTaHAApTHOM BHAC UIA




BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KaroIllleM MHUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJIHYECKOiIi (popme U
WLIIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LENBIM

nokaszareneM (MpU  HEOOXOAMMOCTH C  HUCIOJb30BaHUEM
BU3YaJIbHOU OMOPHI).
I[IpumensiTh  cBoOWiCTBA  CTEMEHHM JUIsI  IpeoOpa3oBaHUS

BBIPQXXEHHH, COIepKallUX CTENEHH C LENbIM IO0Ka3aTeleM C
UCTOJIb30BAHUEM  CIIPAaBOYHOM HWHPOpMauuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Anreopanyeckue | KBanpaTubiil TpéxuieH. PasnoxkeHue kBaapaTHOro TpéxuieHa|Pacmo3HaBaTh — KBaJpaTHbIM — TpEXWIEH,  yCTaHABIMBATh

BBIPaKeHMHS. Ha MHOXUTEJIN. BO3MOYKHOCTH €TI0 Pa3JIOKEHHSI HA MHOXKUTEIH.

KBaaparubrii PacknagpiBaTh HA MHOMKUTEIU KBAJApPAaTHBIA TPEXWIEH C

TpéXuJieH HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C

(59 OIIOPOU Ha AJITOPUTM IIpaBUIIA.

Adaredopanuyeckue | AnreOpanyeckast ApoOb. JlomyCcTHMBIE 3HAaYECHHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpandeckue BeipakeHus. HaxoauTsb 00macTb

BbIPaKeHH . BXOJISIIUX B aniredpandeckue BeipakeHus. OCHOBHOE CBOMCTBO | ONPEAETICHNS PALIMOHATIBHOTO BBIPAXKEHHUS.

Aaredpanyeckas | anreOpanueckoi apo0u. CokpaieHue 1po0eit. BbINOJHATL YHCIOBBIE MOJCTAHOBKU U BBHIYHCJISATH 3HAUCHUE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOKEHHE U JieNIeHHe | 1poOH, B TOM YHUCIIE C TOMOIIBIO KAJIBKYIATOPA.

(15 9) anreOpandeckux napoOeil. IlpeoOpazoBanue BbIpaxeHUil, | @opMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpanueckoi 1podu u

coJiepKalux anredpandeckue Apoou. NPHUMEHSATH €ro JUIsd IpeoOpa3oBaHus IpoOeH.

BoinoaHaTs aeiicTBUsl ¢ anreOpanuyeckuMH JpoOsMU TpU
HEOOXOMMOCTH ¢ HampaBisomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BbIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
OTNHUCHIBAIONINX OBITOBBIC CHUTYyallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBO.

YpaBHeHust KBanpatHoe ypaBHeHue. HemosiHoe kBajpaTHoe ypaBHEHHE.|Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHHUS.

U HepaBeHCTBA.
Ksanparnsbie

®dopmyna KOpHEH KBaapaTHOTO ypaBHeHuUs. *Teopema Buera™*.
Pewenre ypaBHeHuid, cBOAAIIMXCS K KBagpaTHeIM. [IpocTeimme

3anucpiBaTh (QoOpMyJy KOpPHEH KBaJpaTHOTO YpaBHEHUS;
pelIaTh KBaJpaTHble YPABHEHHS — IIOJIHBIE U HENOJIHBIE (C




ypaBHEHHA
(154)

JIpOOHO-pallOHATIbHBIE YPABHEHUSI.
Pemienne TeKCTOBBIX 3a7ay € IOMOIIBIO  KBaJpaTHBIX
YpaBHEHUM.

UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM C ONIOPOIA Ha AJITOPUTM
IpaBuJja.

Ha0mopats ¥ aHAJAM3MPOBAThL CBA3b MEXKAY KOPHAMU H
Koa¢duLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.

*TIpumMeHsTh TEOpeEMY Buera JUIsL peLieHus
3a/1a4 (C UCIOIB30BaHUEM OOpa3ia)™.

Pemats TekcTOBBIE 3aayl  aIreOpandeckuM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jaud K
aireOpanveckod MOJENIu MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOIUMOCTH C  HampaBIAIOIIEH TOMOIIBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHSI anreOphl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHE C ABYMs INEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHUS] YPAaBHEHUH B LIEJIBIX YHUCIIAX.

Pemienne cucreM AByX JIMHEMHBIX YpPaBHEHHHW C JIBYMs
nepeMeHHbIMH. [IpuMepbl pelieHns CUCTEM HEIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'padpuueckas  uHTEpHpeTalus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS IEPEMEHHBIMU*.
Penienne TEKCTOBBIX 3a7a4 C IOMOILBIO CHCTEM YPaBHEHUM.

Pacno3HaBaTh JUHEIHbIE YPAaBHEHUS C IBYMS IIEPEMEHHBIMU.
Crpouth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4MHCIe
ucnoab3ysi uudposbie pecypcsbl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha alIrOPUTM Y4eOHBIX JeHCTBUIA).

PaznuyaTtes napajuleNbHbBIE M MEpeceKaroluecs NpsMble M0 UX
YPaBHEHHUSM.

Pemath cCuCTEMBI JBYX JIMHEHHBIX YPAaBHEHUHW C JBYMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pemathb npocteiime CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCSI TMHEWHBIM IPU HEOOXOIUMOCTH C HarpaBJIsoLIeH
MTOMOLUIBIO.

*TIpuBoauTh rpaguyeckyl0 HMHTEPNpPeTAlMI0  PEIICHUS
YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUI ¢ IByMs
MePEeMEHHBIMH. *

Pemiath TeKCTOBBIE 32/1a4M alreOpanueckuM CIOCOOOM.

YpaBHeHust

YucnoBbie HCPAaBCHCTBA U UX CBOICTBA.

dopmyaMpoBaTh CBOlicTBa YHUCIIOBBIX HEpaBEHCTB,




U HEpaBC€HCTBA.

HepaenctBo ¢ onHOM nepeMeHHOM. JInHElHbIE HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOMN MPSAMOM.

HepaBencrBa OJIHOM IMepeMeHHOM W ux pemeHue. Cucremsl JMHEWHBbIX | [IpUMeHSATH CBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PELICHUE. Pemiath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300paxeHue pemeHus JIMHEHHOr0 HEPAaBeHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YMCIIOBOM MPSMOIA.
Ha 4YKUCIIOBOM IIPSIMOM. Pemath cuCTEMBbI JTMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUE

CUCTEMbI HEPaBEHCTB Ha YHCJIOBOM MPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIUH. [Tonsatue ¢ynkunu. OOnacte omnpeaeneHus MU MHOXKeCTBO | MUcmoab3oBaTh  (QYHKIMOHAJIBHYHO ~ TEPMHHOJIOTHIO W

OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk ¢ynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCAATH 3HAYeHHs (QYHKIUH, 3a7aHHBIX (hopMylaMu (IIpH

(S v) rpaduke. HEOOXOAMMOCTH HCHOJB30BaTh KaJbKYJISATOP); COCTABJIATH
TAGJIMIbI 3HAYEHNH QYHKIMH.
Ctpouts no Toukam rpapuku QyHKIHUIL.
OnucepiBaTh CBOICTBAa (YHKLIUU HAa OCHOBE €€ Irpauueckoro
IPEJICTaBICHUs] MpU  HEOOXOJUMOCTH C  HalpaBJsIOLIEH
MTOMOILBIO.
Hcnonb3oBaTh  (QYHKIMOHAIbHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npumepbl TrpaduKoB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBONCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EeHHS] X CBOWCTB

DYyHKIUH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuuid. IIpumeps | Haxoguts ¢ moMombio rpadguka GyHKIIMM 3HAYCHUE OJTHOU U3

Yucnosbie rpaukoB PYHKINN, OTPaKAIOIIUX peaIbHbBIE MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

GyHxunn DyHKIUH, OIMCBHIBAIOLIINE NIPSAMYIO 51 o0paTHyto | B HeclIOXHBIX cilydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH

(CAY) MPONOPLUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUMHAMU.

Ipaduk QpyHkuuuy = X2,

k
@dynkmuuy = x4,y = X3,y = v/x, ¥ ==, *rpauueckoe
pelleHre ypaBHEHUI U CUCTEM YpaBHEHHM. ™

OnuceiBaTh XapakTep W3MEHEHMs OJHOM BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYron

Pacno3HaBarh BuIbl u3ydaemblx (QyHkuuii. Iloka3piBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpaguKoB byHKIMH BHJA! y = X2, y = X3,




y =Ry =t
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /U1l PELICHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YpaBHEHH.

Mpumenste nugpoBbie pecypcbl Ui IMOCTPOCHUS IpadUKOB

G yHKIHA.

IloBTOpPEHME
1 00001IeHuE
(64)

[ToBTOpEeHHE OCHOBHBIX MOHSTHH M METOJOB KypcoB 7 u 8
KJ1accoB, 0000IIeHe 3HAHUH.

IIpumMeHATH, cHmOCOOBI CPAaBHEHUS YHCEI, BBIYMCIICHMIA,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMOTIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MpPeoOpa3OBaHU,
ITOCTPOEHHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HHM, TPUMEHATH
MaTeMaTUYeCcKHe 3HaHUS [UI pelieHus 3agad U3 JAPYrux
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kiaace (He menee 102 1)

HazBaunmue
paszaesia (TeMbl)
Kypca (4HMcJ10
4acoB)

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI eSITeIbHOCTH 00y4al0 M XCH

Yucaa u
BbIYUCJICHUA.
JleficTBUTEILHBIE
ymucaa

O

PanmonaneHbie yncna, *uppanroHalbHbIe YUCIa, KOHEUHbIE U
OEeCKOHEUYHEIE NEeCATUYHEIE Tpo0wu. MHokecTBO
JEHCTBUTEIILHBIX  YHCEN; JEHCTBUTEIBHBIE YHCIIA  Kak
OCCKOHEUHBIE JeCATUYHBIE MpoOu. B3amMHO oOHO3HAYHOE
COOTBETCTBUE MEK]y MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHO>KECTBOM TOYEK KOOPANHATHOW MPSMOM.

CpaBHeHUE  JCWUCTBUTENBHBIX  YHCEN, apUPMETHUYECKUE

PazBuBarp mnpeacraBjeHusi O YHCIAX: OT MHOMKECTBA
HaTypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HaKOMHUTHCA c BO3MOXKHOCTBIO MIPEACTABIICHUS
JIEWCTBUTEIILHOTO YHCIIa KaK OSCKOHEYHOUW JECATUYHON IpolwH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIIKEHUS PAlMOHAIBHBIX U
HMppalOHAIbHBIX YUCEN.

*3anuchbIBaTh, CpPaBHMBATDH " YHOPSAA0YMBATH




IEUCTBUA C IEUCTBUTEIILHBIMHA YUCIAMA.*
[Tpubmmx€HHOE 3HaYEeHNE BETMYHHBI, TOUHOCTh MPUOTMHKCHHUS.

OxpyrieHue yucel.

BBEIYHMCIICHUH.

[Ipukuaka u OLIEHKAa pPeE3yJIbTaTOB

JIEUCTBUTEIIbHBIC YK CIIa™.

BbInoyHATL, codeTas YCTHBIE W IIMUCbMEHHBIE IIPUEMBI,
apumernyeckue JIeficTBUS C pPaLMOHAIBHBIMU YHUCIAMY;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMU U
KOPHEW; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
IMonyyuTs mnpeacTaBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCeJl B MPAKTUYECKOM IESITENBHOCTH YEJI0BEKA.
AHaM3MpPOBaTh M JeJaThb BBIBOAbI (110CJIE COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPHUOJIMKECHHS ICHCTBUTEIHHOTO YHCIA
IIPU PELICHUH 3a/1au.

OKpyrifiTh JEHCTBUTEIBHBIE YNCIIA, BHIMOJHATH NMPUKUIAKY

pe3yspTaTa  BBIYMCICHUH, OLEHKY 3HAUYE€HUH  YUCIIOBBIX
BBIPAKCHUM.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATUKH.
YpaBHeHus JInneliHoe ypaBHeHue. PemieHune ypaBHeHui, cBopsdmuxcs K|OcBauBaTh, 3alOMHHATHL M NPHUMEHATb Trpaduyeckue
U HEpaBeHCTBA. JIMHEWHBIM. MeTOoAbl IIPY PELICHUM YPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanparHoe ypaBHeHHE. Pemienue ypaBHEHHA, CBOISAIIMXCS |(MPU HEOOXOJUMOCTH C OINOPOM HA QITOPUTM  y4EOHBIX
¢ OIHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHHU . JecTBuit).
nepeMeHHOMn *Tlpumepbl  pelieHus ypaBHEHUW TpeThell u  4eTBEPTOI | Pacmo3HaBaTh 1ieibie U APOOHBIC YpaBHEHUSI.
(14 9) CTENEHEN pa3/IoKEHUEM Ha MHOKHUTENN. ™ Pemarp JiMHeHHbIe M KBaJApaTHbIe YPAaBHEHHMs, YPaBHEHUI,
Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH. CBOJASIIMECS K HHMM, IpocTellnne JIpoOHO-pallioHaIbHbIE
Permenue TekCTOBBIX 3aau anredOpandeckuM METOIOM. YPaBHEHU.
IIpennaraTs BO3MOXXHbBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cyxk1aTb MX W PpemiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
crocobamu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHnus JluneitHoe ypaBHEHHE ¢ JBYyMsI IEPEMEHHBIMU U €ro rpaduk. |OcBauBaTh W NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JIBYX
U HEPaBEeHCTBA. Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH U | INHEHHBIX YPABHEHHUM € IByMS IIEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucremsl e€ pemeHue. PemieHne cucTeM ABYX YpaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SBIISIETCS JIMHEUHBIM
YPaBHEHMH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH. (o BU3yaJIbHOH OIIOpE).
(14 4) ['paduaeckass mHaTEpHpeTanust cUCTeMbl ypaBHeHUW c aByMms | MUcnmoJb3oBaTh (DYHKIIMOHATBHO-TpauecKue MpeICcTaBICHUS

NEPpCMCHHBIMU.

I peIICeHUA U UCCTICTOBaAHUSA ypaBHeHI/Iﬁ 1 CUCTCM.




Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

AHAJIM3UPOBATh TEKCTHI 3a/1a4, peliaTh UX aaredpandeckum
CIocoOOM: MepPexXoauTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pemaTh COCTaBICHHYI0 CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKN

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anucCbIBATh, IOHHMATbh, HHTEPHPETHPOBATH
U HEpaBeHCTBA. JIunHeliHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PELICHHE. |HEPaBEHCTBA; MCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOHN NepeMeHHOW U X | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) pelieHue. peoOpa30BaHUs CBOMCTBA YUCIIOBBIX HEPABCHCTB.
KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE. Pacno3naBath JIMHEHBIEC U KBAJAPATHBIE HEPABEHCTBA.
I'paguueckas uHTepmperanuss HEpaBEHCTB U cHUCTeM |Pemiarp  JIMHEHHBIE HEPaBEHCTBA, CHUCTEMbl JIMHEHHBIX
HEPaBEHCTB C JBYMS IIEPEMEHHBIMHU. HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOUIUX KBAJIPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh IIOJIyYCHHBIC PEILICHUS.
N300paxkaTh pelIcHNE HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW TPAMOM, 3amMChIBATH PELICHHME C IOMOLIbIO
CHUMBOJIOB.
Pemath KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
IIPEICTABJICHHUSL.
OcBanBaTh W TNPUMEHATH HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTHPOBAHHBIX.
DOyHKIUH KBagpatnunas ¢yHkuus, e€ rpaduk u cpoiicra. [lapabona, | Pacmo3naBaTh BHUJIbI H3ydaeMbIX (YHKIUI; WIIIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI apadoIIbl, OCb CHMMETPHH 11apadoybl. |CXeMaTHYeCKH, O0BSICHATh PAaCIOJI0XKEHUE Ha KOOPJMHATHOU

Crenennble GyHKINHU ¢ HATYpaJIbHBIMU ITOKA3aTeNsIMU 2 U 3, UX
rpaduku 1 CBOMCTBA.
Ipaduxu pynkumit:y = kx,y = kx + b,,y = ax®,y = ay

= \/},y :%_

IIOCKOCTH rpadukoB GpyHKImi Bupa:y = kx,y = kx + b,,y =

ax?, y = axd,
k .

Y = v/X, Y = = B 3aBUCHMOCTU OT 3Ha4eHMH KO3()(DHUIUEHTOB;
X

ONMUCHIBaTh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyIie.
IlpuBoauTHL TPUMePbI KBAJPAaTUYHBIX 3aBHCHUMOCTEH U3
peanbHOM JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHON




Qynkuum  y = ax®> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtpounThb 1 N300pakaTh cxeMaTH4YeCKH rpa(uKy KBaJpaTHUHBIX
(yHKIMA, 3a7aHHEIX hopMydaMu BHAay = ax2, y = ax’> + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (opu HeOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOiA).

AHAJIM3UPOBATH U MPUMEHSATDH CBOHCTBA U3Y4YEeHHBIX (DYHKIUI
JUIsT UX TOCTPOCHUS, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
peCypCoB.

YuciaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM 1TOCIIEOBATEIBLHOCTH.

3amaHne TOCIIeAOBATEIFHOCTH PEKYPPEHTHOH (dopmynoi u
dopmynoit N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. opmynsl nN-
ro 4jeHa apuMeTHUecKol M TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBbIX N YJIEHOB.

*MN300paxkeHue 4jIeHOB apU(PMETHUYECKON U reoMeTpuyecKon
IIPOrPECCUM TOYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.

CrnosxHble MPOLIEHTHL.

OcBauBaTh M MPUMEHATH UHICKCHBIE 0003HAUCHUS, CTPOHUThH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEILHOCTH.

AHaau3upoBaTh GOopMyIly N-TO YWieHa 0CIE10BATEIIbHOCTH UIIH

PEKYPPEHTHYIO bopmyny U BBIYHCJISATH YJICHBI
IIOCJIE0BATEIBHOCTEN, 3aJIaHHBIX ITUMU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOCHUNU

IIOCJIEZI0BATEbHOCTH, €CJIU BBINMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYyI0 M  TE€OMETPUUYECKYIO
IPOTPECCUU NPH pa3HBIX CrIoco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCHOJNb30BaHMEM (GOpMyNT N-TO wiIeHa
apu(METUYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOil Ha CIIPaBOYHYIO0 HHPOPMALIHIO.
*N300paxkaTh WICHBl IIOCIENOBAaTENbHOCTH TOYKaMU Ha
KOOPJIMHATHOM TIIIOCKOCTH™.

PaccmaTpuBaTh NnpuMepbl NPOLECCOB M IBJCHUH U3 peanbHON
KHU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHE B apUPMETHUEcKOi
IPOTPecCud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh
COOTBETCTBYIOIIINE 3aBUCUMOCTH IpapuuecKu™.

Pemare mnpocreiimme 3aga4yM, CBA3aHHBIE C YHCIOBBIMU
MOCJIEeZI0BATENbHOCTAMU, B TOM YHCJE 3aJaud M3 peallbHOM
XKU3HU  C  HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37K TPOHHBIX TabIUL], rpaUUECKOro KaabKyasTopa U T.I1.).




*PeliaTh 33/1a4u HA CIOXKHBIE IPOIIEHTHI, B TOM YUCIIE 3a7a41 U3
pealibHOM MPAKTUKH (C HUCTIONb30BAaHUEM KaJIbKYJISTOpa).™
3HAKOMUTBCS ¢ HICTOPHEN Pa3BUTUS MATEMATUKH.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3auusl
3HAHMH

(18 9)

Yucaa W BbIYUCIeHHs (3aIHCh, CpPaBHEHME, ACHCTBHUS C
I[eﬁCTBHTeJ’IBHBIMH qucilaMu, 4YuCJIOBasg IpsaMasd, HNPOUCHTHI,
OTHOILICHUSI, IPOIIOPIIMHU; OKPYTIICHHE, IPHOIIMKCHUE, OLICHKA;
pelIeHHEe TeKCTOBBIX 33124 apu(PMETHIECKUM CIIOCOOOM).

Aulredpanyeckue BbIpa:KeHUs (mpeobpazoBanue
anredpanvdeckux BhIPAKEHUH, TOMYCTUMbIC 3HAYCHUS).
@DyHkouu (MOCTPOCHHE, CBOWCTBA M3YUYEHHBIX (DYHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh MNOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO,
olepalnyy HaJ MHOXXECTBAMH, HCHOJb30BaTh Tpaduieckoe
IIPEJICTaBICHUE MHOXKECTB Ul OIIUCAHUS PEaJIbHBIX ITPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, NPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJAYJb 4YMCa, OOBIKHOBEHHas W
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoJHATL JeHCTBUS, CPABHUBATH M YIIOPSAA04YMBATh YUCIIA,
IIPEACTABIAITh YHCIA HAa KOOPAMHATHOM IIPSAMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPHUKHIAKY M OLEHKY pe3yJbTara
BBIYMCIICHU.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEpKaNIUE IPOLIECHTHI, 1011,

YacTH, BbIPaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTosiHue, 1[€Ha — KOJMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3ouparpb peanbHble KU3HEHHBIE CUTYalllH, (GOpMYJIMPOBATH
UX Ha SA3bIKE MAaTEMAaTUKH, HAXOAUTh pELICHUE, IPUMEHSA
MaTEMaTHYECKHUN anmnapar, MHTEePIPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHSATHUSIMH: CTENEHb C ILEJIbIM I0KA3aTelEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas qpo0b, TOXKIECTBO.

BbINoOJHATL OCHOBHBbIE JeificTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBLIBATh IElble, APOOHO-PALMOHATbHbIE
BBIPQXEHUSI U BBIPAXEHUS C KOPHSIMH, pEalu30BbIBATh
pa3jgoKEeHUE MHOTOWIEHa HAa MHOXUTEIU, B TOM 4HCIE C
UCIOJIb30BaHuEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajpara




CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAIHUIO);
HAXOJHUTh [JOIYCTHUMbIE 3HAYCHHsI MEPEMEHHBIX JUIs JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHATHAME: QYHKIMS, TpaduK QYHKIUHU, HYIU
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIEE U HAUMEHbIIIEe 3HAYCHUS
byHKINN.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIMH,
CTPOUTH UX TPapUKU.

OnepupoBaTh NOHATHSIMU: INPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKUUS,
KBajapaTuuHas QyHKIus, mapadoia, runepoona.

Hcnoab3oBaTh rpapuKu 1JIs ONIPEIEICHUS CBOMCTB, IPOLIECCOB
U 3aBUCHUMOCTEH, HIJs pelieHus 3aaad H3 JPYTux y4eOHBIX
IIPEAMETOB U PEAIBHOW JKU3HHU; MOJEJUPOBATH C IIOMOIIBIO
rpaduKOB pealibHbIEe MPOLIECCH U SIBICHUSI.

Bripaxkarts popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHMUS)

7 kaacc (He meHee 68 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4HcJ10

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
IIpocreiimme [Tpocreiimume reoMeTpruuecKue 0ObEKThI: TOUKH, IPSAMBIE, Tyud | POpMYJIHPOBATH OCHOBHBIC TIOHATHS U ONPEICIICHHS.
reoMeTpu4yecKue U YIJIbI, MHOI'OYTOJIBHUK, JIOMaHasl. Pacno3zHaBaTh  M3y4YeHHBbIE  Te€OMeTpUYecKHe  (QUrypsi,
durypsi CMexxHbIEe U BEpTUKAIIbHBIE YTJIbI. onmpeeJATh WX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH

M UX CBOHCTBA.

Pabota ¢ mpocreiinMu yepTexamu.

YepTEXK MO YCIOBHUIO 3a/1a4M (C UCIOJIB30BAHUEM CMBICIOBOU




N3mepenue W3mepeHune JIMHEWHBIX W YIJIOBBIX BEJIWYWH, BBIYMCIICHHE |OMOPHI: HABOISIIME BOMPOCHI W/WIM aIroOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIUYUH Ilepumerp u  miomans  ¢uryp, cocrtaBieHHbIX  u3|[IpoBoaMTH IpOCTEHIINE TOCTPOSHUS C MOMOILIBIO IIUPKYIS U
(14 ) MPSIMOYTOJIbHHKOB. JIUHEHKH.
W3mepsiTh JIMHEHHbIE U YTIIOBBIC BETMUYNHBI TEOMETPUYECKHIX U
NPAaKTUIECKUX OOBEKTOB.
OmnpenenasiTb «Ha TJa3» pa3Mepbl pPEAITbHBIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY X Pa3MEPOB.
Pemiarp 3a7a4u Ha BBIYHCICHHUE JJIMH OTPE3KOB W BEIUYHH
YIJIOB.
PemaTtp 321241 Ha B3aMMHOE PACIIOIOKEHUE TEOMETPUUYECKHIX
dburyp.
IMpoBoauTh KIacCU(PUKALIUIO YTIIOB, BLIYMCJIATD JTHHEHHbIE U
YIJIOBbIE BEIUYHHBI, MPOBOAUTH HECJOKHbI€ HEOOXOAUMbIE
JIOKa3aTeIbHBIE PACCYKICHHS.
3HAaKOMUTbHCA C UICTOPUEH pa3BUTHUS TeOMETPHH.
TpeyroabHUKHU [TorsiThe O  paBHBIX TPEYroJbHHKAaX W  TepBHYHBIC | Pacmo3HaBaTh Tapbl PaBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
(22 9) MPEJCTaBICHUs] O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|depTrexkax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

MIpU3HAKa PaBEHCTBA TPEYTOJbHUKOB.
[Ipu3Haku  paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJbHUKOB.
CBOWCTBO MeIMaHBbI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHBIE U PABHOCTOPOHHKE TPEYroabHUKHU. [Ipu3Haku
U CBOMCTBA paBHOOEAPEHHOTO TPEYTOJbHUKA.

[TpotuB Oonblielt CTOPOHBI TPEYTONBHUKA JIEKHUT OOIBIIMNA
YT OJL

[Ipocreiiine HepaBeHCTBA B TE€OMETPHH.
TpeyroyibHUKa. HepaBeHCcTBO TOMaHON ™.
[TpssMOYTOJIBHBIN TPEYTOJBHUK C yriioM B 30°.
HepBBIe IMOHATHUA O I10KA3aTCIbCTBaX B TCOMCTPUH.

*HepasencTBo

BU3yaJIbHOW OIIOPOM.

BoiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OTpeieNIeHus: OCTpPOYT'OJIBHOTO,
TYIOYTOJIEHOTO, HIPSMOYTOIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPEYrOJIbHUKA, CCPCAMHHOTO NEPNCHAUKYIIApa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA IMPH HEOOXOJUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

®opmyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEYrOJIbHHUKA.

CTponTh 4epTeKU, peliaTh 3aa4M C IIOMOIIbIO HAXOKICHHUS
PaBHBIX TPEYTOJIBHUKOB.

IIpumensTs NIPU3HAKW  pPABEHCTBA  IPSAMOYIOJbHBIX
TPEYroJbHUKOB B 3aqadyax (C HCIIOJIb30BAHHEM CMBICIOBOM




OTIOPBI: HABOJAIINE BOMPOCHl H/WIIM alNTOpPUTMa Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1mHU(POBBIE pECypchl I HMCCIA€I0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTHCS € HCTOPHEH PAa3BUTHSI TEOMETPUH.

IMapauieabHble [TapayienpHbple npsiMble, uX cBolcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  NMOHATHE  MAPAUIEIBHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHE YIIIbI (00pa30BaHHBIC IPY | HAXOAUTH MPAKTUUYECKUE TIPUMEPHI.
yIJI0B HepeceyeHH MapajlIeNIbHbIX MPSAMBIX CEKYLLEH). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHbBIX MPSAMBIX CEKYIIEH
(14 v) paccTOSTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOIA. IIpoBoauTh pokazarenbcTBa. POpMyIHPOBATH TeopeMy
CyMmMa yIIioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. [apajuIeIbHOCTU  JIBYX IMpPSIMBIX C  IOMOILIBIO  YIJIOB,
BHemninue yriel TpeyrojabHUKa 00pa30BaHHBIX MpPH IEPECEUEHUU JTUX TPSAMBIX TpETbel
IPSAMOM.
BoiunciasTs CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
Haxoautp uucioBble U OYKBEHHbIE 3HAUYEHUS YIJIOB B
rEOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHH.
OkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | @PopMyJuMpoBaThL  ONpedeeHus:  OKPY)KHOCTH,  XOPJbl,
U KPYT. okpykHOCTH. OKpY)KHOCTb, BNMCaHHass B yroi. *IloHsTHe o|auamerpa M KacaTedbHOM K OKpykHOCTH. HM3ydaTh HX
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccexkrpuca M cepelIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOCHUA HEePIEHINKYIISP KaK TeOMETpUIECKHE MecTa TOUeK™. HccnenoBathb, B TOM YKCIIE HCHOJIB3YSl HH(POBbIE PECYPCHI.
(14 v) OKpy’KHOCTb, ONKCAaHHAs OKOJO TPEyrojbHUKA. BriucaHHas B|OKpY)XKHOCTb, BIUCaHHYIO B Yroj; LEHTP OKPYXHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
[Ipocrelinue 3a7a4u Ha MOCTPOEHUE.

BIIMCAHHOMW B YT'OJI; PABEHCTBO OTPE3KOB KaCATEJIbHBIX
*Ucnoab3zoBath Metoa ['MT nina nokasarenbcTBa TeopeM O
nepecedyeHn OUCCEKTPUC YIIIOB TPEYTrOJIbHUKA U CEPEAMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TMOMOIIBIO
I'MT.*

OBJjageBars MNOHATHSAMHM BIIMCAHHOM ©W  ONKCAHHON
OKPYKHOCTEH TPEYrOJbHUKA, HAXOAUTH LEHTPBl JITHUX
OKPY’KHOCTEH C OIIOPOM HA aIrOpuTM IIpaBuIa.

PemiaTe OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: YIJIA, PABHOIO




JJAaHHOMY; CEpEJUHHOI0 IEPIEHAMKYJApa JAHHOIO OTPE3Ka,
OpsIMOM,  NPOXOAAIEH  4epe3  JaHHYH  TOYKy U
NEPIEHANKYIISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JaHHOTO
yriaa; TPEYrojJbHHUKOB IO pPa3iIMYHBIM JJEMEHTaM IIpH
HEOOXOMMOCTH € HAIIPABJIAIOUIEH TTOMOIIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA N€OMETPHH.

[MoBTOpEHME,
00001Ienne
3HAHMH

(4 4)

[ToBTOpenne u 00OOIIEHHUE OCHOBHBIX IMOHSATUH W METOOB
Kypca 7 kJacca.

Pemiars 3agaum Ha MOBTOPCHUC, HWIUIIOCTPUPYIOINHUEC CBA3HU
MCXKAY pa3iIuYHbIMU YacCTsAMU Kypca.

8 kiacc (He meHee 68 4)

HazBaunue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE CoAcpiKaHue

OcHoBHbIE BUbI J1eSITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yeroipéxyroasuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300pamxaTh U HAXOAUTH HA YEPTEkKaX UETBIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (NMIPSIMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) IpU3HAKU U cBoiicTBa. Tpamnenus. PaBHoOokast u npsimoyroibHast | PopMyJIupoBaTh onpeeeHus: napajuiesniorpamma,

Tparneuuy.
*V nBoenue Meauansl. LleHTpanbHas cummeTpus™

MpsIMOYroJIbHUKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKOH
Tpaneuuu, NpsIMOyroJIbHON Tpanenuu.

Hcnonb3oBaTth MNpH  pelieHMH TNPOCTeHIIMX  3aga4
NPU3HAKU U CBOWCTBA: Mapajuierorpamma, npsMoOyrojibHUKa,
pomOa, KBajgpara, Tpameuud, paBHOOOKOW Tpameuuu,
MPSAMOYTOJIBHOM TpareLuy.

IIpumeHsiT MeTO] YIBOEHUS MeIUaHbl TPEYroJbHUKA C
OTOpOil Ha AJITOPUTM IpaBUJIA.

Hcnoabn3oBarh 1M(POBBIE pECypchl IS HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX (QUTYp.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS reOMeTPUH.




Teopema PaJjieca

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTpE3Kax.™

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LUPKYIIS U JTUHEHKHU C

U TeopeMa 0 Cpennss nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeHss JUHUA.  |UCIOJIb30BaHWEe  TeopeMbl  Q@anmeca W TeOpeMbl O
nponopuuoHadabH |*I[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTH  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUUOHAIILHOTO OTPE3Ka. IPOMOPLUOHANIBHBI OTPE30K C ONOPOH Ha 3PUTEIHHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HArJSIHOCTb.
TPeYroJbHUKH [Tonobubie  TpeyrombHuku. Tpu  mpusHaka  nogoOus | HaxoauTh mo1oOHbIE TPEYrOJbHUKH HAa TOTOBBIX YEPTEXKAX C
(15 49) TpeyroibHUKOB™. [IpakTuueckoe npuMeHeHHeE. yKa3aHUEM COOTBETCTBYIOIIMX TNPU3HAKOB TOA00US TIpU
HEOOXOMMOCTH C BU3YaJIbHOI OMOPOIA.
Pemath 3agaum Ha TOAOOHBIC TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOCHHSI YEepTeX e W HaAXOXKICHHS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPAaBIISAIONIEH TOMOIIBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100UsT HECIIOKHBIX T€OMETPUYECKUX 3a/lad C OMOpoil Ha
QJITOPUTM YUEOHBIX JEHCTBUM.
IIlpumeHsiTb  TNOJYYEHHBIE  3HAaHWS  [PU  PEIICHUU
TE€OMETPHUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HAMpaBJISAIOUICH MOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA TEOMETPHH.
Inomane. [TonsiTHe 06 001IEH TEOPUH TUIOLIAIH. OgianeBaTh NMEPBUYHBIMH TIPEACTABJIEHUAMH 00 oOIei
Haxo:xnenue @opmynbel A IUIOMIAJM TPEYrojbHUKA, MapajyielorpaMMa. [TeOpur Iomaad (Mmepel), ¢(oOpMyJHPOBATHL CBOWCTBA
Iomaxein *OTHoLIeHNE TUIOMAAEH TPEeyroJbHUKOB € OOIIMM OCHOBAHHUEM |IUIOIIAAN, BBIACHATH UX HATJISAHBIN CMBICI.
TPeyroJbHUKOB WM 00111l BBICOTOM. [lpumensats  Qopmynsl  IUIOIIAAM  Mapajienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue miuomaneit cioxHbIX (GUryp yepe3 pazOMeHUE Ha|TpeyroibHHMKa, Tpameuud ¢ ONOopod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |yacTu U JocTpoeHUe. ™ nH(pOpMaLIHIO.
nono0ubIX puryp |Ilnomanu ¢puryp Ha kiaeryatoit Oymare. IIpumensaTs bopmyIbI IO IU BBIITYKJIOTO

(14 9)

[Tnomanu momo6usIx Guryp. Beraucnenue mnomanei. 3agaun ¢
MPAKTUYECKUM cojepKaHueM. *PelrieHue 3agad ¢ TOMOIIBIO
METO/1a BCIOMOTaTeILHON TIoMmaan. *

YETBIPEXYTOJIbHUKA YEPe3 TUArOHAM U YroJl MEXIy HUMU C
OTOPOH Ha CTIPABOYHYIO MH(POPMAITHIO.

Haxoauth momanu ¢Guryp, n300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIb30BaTh Pa30MEHNE HAa YaCTU U JOCTPOCHHE.
Pa30upars mnpuMepbl HCIOJB30BAHUS BCIIOMOTaTEIbHON
MJIOIAIU ISl pELICHUsI TEOMETPUYECKUX 3a]1ay.

Haxoauth 1I0manu mOAOOHBIX (UTYpP C ONOpOH Ha




CIPaBOYHYIO HH(POPMALIHUIO.

BbIYMCJISITH TUIONIAIN PA3IHYHBIX MHOTOYTOJIBHBIX (QHUTYD.
PemaTh 3aa4u Ha IUIOMIA/b C IPAKTHYECKUM COJCPKaHUEM
IOCIIE COBMECTHOTO aHAIIH3a.

Teopema Teopema Iludaropa, e€ mokazarenbctBO u mpuMeHeHHe. | DopmynupoBark Teopemy Iludaropa, mcmosab3oBarh €€ B
IMudgaropa n Ob6parHas Teopema [Iudaropa. NPAaKTUYECKUX BBIYUCICHUSX.
Hayaja Omnpenenenne TPUTOHOMETPUYECKUX (DYHKIHMI ocTporo yria,|BraneTs HOHATUSMH TPUTOHOMETPUYECKHX (PYHKIMI OCTPOTrO
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOLIEHWS B IPSIMOYIOJIBHOM | yIila, HPOBEPATH UX KOPPEKTHOCTD.
(10 9) TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BbIBOIMTH  TPUrOHOMETPUYECKHME  COOTHOLIEHUS B
CooTHolIeHHUsT ~ MEXIY CTOPOHAMHU B NPSMOYTOJbHBIX |IPSIMOYTOJIBHOM TPEYrOJbHUKE C OHNOpPOH Ha CIPAaBOYHYIO
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°. UH(POPMALIHIO.
HccnenoBarb  COOTHOLIEHHS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIICH TOMOIIIBIO.
Hcnoan3oBath  GOpMYyNIBI  TPUBEACHUS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsl HAX0XKJICHHS
COOTHOIICHUH MEXAYy TPUTOHOMETPUYECKUMHU (QYHKIUSIMHU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.
IIpumeHsITH TOTYYEHHBIE 3HAHHUA M YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3anad (Mpu HEoOXOJUMOCTH C OMNOpOW Ha
QJITOPUTM TPaBUIIA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FEOMETPHH.
Yriasl B BrircanHble M LEHTpaIbHBIE YIVIBI, YTOJ MEXAY KacaTelbHON U | MOpMY/IHpPOBATh OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpI0H. yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yTo).
Bnucannsbie VYTIbl MEXKAY XOPAAMHU U CEKYLIUMU. HaxoauTh BIMCAHHBIE YIJIbl, ONHpPAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BricanHble ¥ OnKCaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBAa. IIpuMeHeHHe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIHCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
. FeOMETPUUECKUX 3aj1au. LEHTPAJIbHOM yIJie MpH HEOOXOAUMOCTH C BHU3YaJbHON
KacarenbHbie B3aumHoe pacnonoxeHue OByX OKpykHocTe. Kacanue |onopoii.
K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,
Kacanne BIIMCAHHBIE U ONMCAHHBIEC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX




OKPYKHOCTeH CBOMCTBA U IPU3HAKHU IIOCIIE COBMECTHOTO aHAIM3A.

(13 v) Hcnoab30BaTh 3TH CBOWMCTBA M MPU3HAKUA IIPU PELICHUU
3a1ad.

IloBTOpEHuUeE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3aga4ydm Ha MOBTOPEHUE, WUTIOCTPUPYIOIIME CBS3U

o0o0menne KJIaccOB, 0000IICHNE 3HAHUA. MEX/1y pa3IM4HbIMU YaCTAMHU Kypca.

3HAHMH

(44)

9 kyacc (He MeHee 68 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4AKIIHUXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUroHoMeTpudeckux (GpyHkuui yriao oT 0° no|@opMyJupoBaTh  OmpeleieHusi  TPUTOHOMETPUUYECKUX

Teopemsl 180°. Kocunyc u cuHyc mpsiMoro M Tymnoro yria. Teopema |(pyHKIMI TymbIX M HOPSMBIX YIJIOB C BU3YaJbHOW OIOPOM.

KOCHHYCOB M KocuHycoB. (OO0o0OmEHHass) Teopema CHUHYCOB (¢ pamuycoM | DopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OINHCAaHHOM OKpYXHOCTH). Haxoxx/1eHre AJTMH CTOPOH M BEIMYUH | PaJIyCOM OIMCAHHOM OKPYKHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiate TpPEYrojbHUKM C ONOPOM HA aNrOpPUTM YUEOHBIX

TPEyroJibHMKOB ®opmyna MIoOmag TPEYrojJbHUKA Yepe3 ABE CTOPOHBI M YroJ | IEHCTBUM.

(16 u) Mexay HUMu. QopMyiia IIom@aau 4YeTbIpEXYrOJbHUAKA Yepes ero | Pemare  nmpakTudyeckue — 3a/avd,  CBOAsSIIIUEC K
JTUArOHAIN U yTOJ MKy HUMHU. HAXO0KICHUI0 PA3JINYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.

IIpeodpasoBanue |*[loHsTHE O IPeoOpazoBaHUU MOJOOUS. OcBauBarthb NOHSATHE npeoOpazoBaHus nosoous.

noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HccaenoBarh OTHOIIEHHE JTMHEHHBIX JIEMEHTOB (GUTYp MPHU

MeTpuueckue Teopema 0 TPOU3BEACHUH OTPE3KOB XOpJI, Teopema o |mpeodpasoBanuu momoous. Haxoaurs mpuMepsl momoous B

COOTHOIIIEHUS B MPOU3BEIEHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpyXKarollel 1eiCTBUTEbHOCTH.

OKPY:KHOCTH KacaTenbHOH. [IpMeHeHre B pelIeHnd reOMeTpUUEeCKUX 3a/1a4.™ | *BpIBOIUTh METPHUECKUE COOTHOLICHUSI MEXIY OTpEe3KaMu

(10 ) XOpA, CEKYIIMX W KAacaTelbHbIX C WCHOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U HO,ZLOGHBIX TPCYIrOJIbHUKOB.




Pemarh reoMerpuueckue 3aJadyd M 3aJadyd U3 peajJbHOU
YKU3HH C UCTIOJIB30BAaHUEM MTOJJOOHBIX TPEYTrOJIbHUKOB. ™

BekTopsl OmnpeneneHue BEKTOPOB, CIOKEHUE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl Kak HaIpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOPA Ha YUCIIO. HCCJIEN0BATH r€OMETPUYECKUI (nepemerexue) 51
Pu3N4EeCKUN U TEOMETPUYECKUI CMBICI BEKTOPOB. ¢usnyeckuid (cuia) CMBICIBI BEKTOPOB C ONOpOH Ha
Pa3noxenue BekTOpa HO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.|BOINPOCHBIM IUIaH.
Koopaunats! BekTopa. 3HaTH omnpejaeeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHOo€ NPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHUE ISl |yMHOKEHUS BEKTOpa Ha 4HCJIO, ucejie10BaTh
HAXO0X/I€HUs JUIMH U YIJIOB. reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX OINEpaLUi.
Pelenue 3a1ay ¢ HOMOLIBIO BEKTOPOB. Pematp reomMeTrpuyeckue 3aJadyd €  MCIOJb30BaHUEM
[IpuMmeHeHre BEKTOpPOB MJIsi pElIeHHs 3a7ady KUHEMAaTUKH U |BEKTOPOB.
MEXaHUKH. PackjaapiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonab3oBaTh  CKaIsIpHOE  NPOU3BEJIEHUE  BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pasHOCTb M CKaJsPHOE IPOU3BEIECHUE
BEKTOPOB B KOOPJIMHATAX.
IIpumeHsITH CKaJspHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUTH U YTJIOB.
JexkapToBBbI JlexapToBbI KOOPIMHATHI TOUEK Ha TJIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYIOJBbHOM CHCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha | *YpaBHeHUE NPAMON.* YTIIOBOW KOA(PGUIIMEHT, TaHTEHC YIJIa |/JeKapTOBBIX KOOPAUHAT TOUYKH.
IIOCKOCTH HaKJIOHA, MTapaJiyIeJIbHbIC U TIEPIICHAUKYIIPHBIC MPSIMbIC. HccnenoBaTh ypaBHEHUE IPSMOI U OKPYKHOCTH C ONOPOH Ha
9 9) YpaBHeHHE OKpYKHOCTM. HaxoIeHue KOOpAMHAT TOYEK |BOIPOCHBIM IIJIAH.

IIEPECEUECHMS] OKPYKHOCTH U MPSMOM.
Meron KOOpAMHAT NPU PEILIEHUH T€OMETPUYECKUX 3a1ay.
Hcnonbs3oBanne MeToja KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax

HaxoauTts eHTp 1 pagnyc OKpYKHOCTH IO €€ YPABHEHUIO.
Pemath 3a7a4u Ha HAXOXKIACHUE TOUEK NIEPECEUCHMS TPSIMBIX
U OKPY>KHOCTEH ¢ MOMOIIBI0 METOIa KOOPAMHAT.
Hcnoan3oBaTh CBOWCTBA YIJIOBOTO KO3 UIMEHTa MPSIMOI
MpU pEeUeHUH 3adad, A1 ONpPENeNeHUs PaCHOIOKEHUs
MIPSIMOM.

IIpumeHsITH KOOPJIMHATHI MPH PEILIEHUU F€OMETPUUYECKUX U
MPaKTUYECKUX 3a1ad, JUIsl IIOCTPOEHUS MaTeMaTHYeCKHX
MOJIeJIeH peabHBIX 3a/1a4 («METO KOOPAMHATY).
IMoab30BaTbesi 1 IOCTPOEHHMST M MCCIEAOBAHUMN




IU(GPOBBIMU PECYPCAMHU.
3HAKOMUTBCS € HCTOPHEll Pa3BUTUS TEOMETPUU

IIpaBuibHbIE
MHOT'OYTOJIbHUKH.
Jlnuna
OKPYKHOCTH U
IJI0IIAIb KPYra.
Bobiuuciienue
nJiomaaen

(84)

IIpaBUnbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB.
Yucno m W JyIMHA OKPYXHOCTU. JlJIMHA Ayru OKPYKHOCTH.
Pagnannas mepa yraa.

[Inomane kpyra U €ro 3JEMEHTOB (CEKTOpa U CErMEHTa).
Brraucnenue miomanaeit puryp, BKIIOYAIONUX JJIEMEHTHI KpyTa.

dopmyaupoBaTh OIpeeIeHue
MHOT'OYTOJIbHUKOB, HAXOJAUTh HX 3JI€MEHTHI.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
NOMOILBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONpenesiTh
YHCIIO T, JJIMHY JYTU U paMaHHYI0 Mepy yIiia o oopasity.
IIpoBoauThL Mepexoa OT paJuaHHON MEphI yIiia K rpajayCHOR
¥ Ha00OpOT IO BU3yaJIbHOW OMOpE.

OnpeneasTs IIOMAAb KPyTa.

BoiBoauts gopmyJibl (B TpalyCHOM U pajnaHHON Mepe) A
JUIMH JyT, ILIOINAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IJIaH.

BoruncasaTe 1wiomanu (Guryp, BKIIOYAIONIUX DJIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OIIOPOii Ha CIIPABOYHYIO HH(POPMAITHIO.
Haxoautp muioniaay B 3a7ia4ax pealbHON KU3HH.

IMpaBUJIbHBIX

JABuKeHust
IJIOCKOCTH
(64)

*TloHsATHE O ABUKEHUU IIIOCKOCTH.

[TapamienpHelil epeHOC, MOBOPOT U cCUMMETpHUsi. OCH U LIEHTPHI
CUMMETPUH.

ITpocreiinye npuMeHeHUs B pEIIEHUH 3a/1a4™.

Pa3oupatry  npuMepbl,  WUIIOCTPUPYIOLIUE
JBUKEHHUS, LIEHTPOB U OCEH CUMMETPUHU.
@DopMyJIHPOBATH ONPEICICHUS IAPALIEIBHOIO IEpPEeHoca,
[IOBOPOTA U OCEBOM CHUMMETPUU C BU3YAJIbHOW OIIOPOM.
HaxoauTh HENOABUKHBIE TOUKH 1O 00pasLy.

HaxoanTh LIEHTPBl U OCH CUMMETpUil pocTeHIuX Guryp mno
oOpasiry.

*TIpuMeHATH MapajUIeIbHBIM MEPEHOC M CUMMETPHUIO IIPU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
Hcnoan3oBaTh /1151 HOCTPOCHUS U UCCIIE0BaHUN IIUPPOBBIE
pecypcesL.*

IIOHATHUA

[MoBTOpEHUE,
000011IeHME,
CHCTeMATHU3 AU
3HAHUM

[ToBTOpeHHE OCHOBHBIX TMOHSATUH U METONOB KypcoB 7—9
KJ1accoB, 0000IIeHNe U CUCTEMATH3AlIST 3HAHUI.
[Tpocreiime reomeTpuyeckue QUIYpHI ©U  HX
N3mepenne reoMeTpruIecKuX BETMYHH.

CBOMCTBA.

OnepupoBaTh NMOHATHAMH: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOEAPEHHBII ¥  PaBHOCTOPOHHUMI
TPEYTOJIbHUKH, MPAMOYIOJbHBIM TPEYrOJbHUK, MEIUaHa,
OuccekTpuca M BBICOTa TPEYTOJIbHUKA, Mapajljiesorpamw,




(79)

TpeyroybHUKH.

[TapasuienpHble U NEPIEHIUKYIIIPHBIC TIPSMBIE.

OKpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOCHHs. YTIbI B
OKpPYXKHOCTH. BmnmcaHHblE M ONHMCaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[Ipsimast u OKPYKHOCTb.

YeThIpEXYroJIbHUKY. Bnucannsie u OIIMCaHHbIE
YETBIPEX YT OJIBHUKH.

Teopema [Tudaropa u Hayana TpuroHoMmerpun. Perenne oommx
TPEYrOJIbHUKOB.

IIpaBunbHBIE MHOTOYT'OJIBHUKHU.

[TpeoOpa3zoBanus miockoctu. Jpmwkenus. [logooue. Cummerpusi.
[Tnomans. Beraucnenne mnomaneii. [lnomaan mogoOHbIX Guryp.
JlexapToBbI KOOPANHATHI HA IUIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

poMO, TPSAMOYTOJIBHUK, KBaJapar, Tpameuusi; OKPY)KHOCTb,
KacaTesbHast; PaBeHCTBO M 1o0o0ue (Guryp, TpeyroJbHHUKOB;
MapayieIbHOCTh U MEPIEeHAUKYISIPHOCTh MPSIMBIX, Yroil
MEX1y MpPSAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSHWE, BEIUYMHA YIJa, IUIOMIAb,
HEepUMETP.

Hcnoan3oBats  ¢opmyJibl:  IepuMeTpa U ILIOLIAIU
MHOTOYTOJIbHUKOB, JJTMHBI OKPYKHOCTH M IUIOIIAAU KpyTa,
00bEMa MPAMOYTOJILHOTO NapaljieenuIe s a.

OnepupoBaTh MNOHATHAMHU: IPAMOYrOJbHAs CHCTEMA
KOOpJIMHAT, BEKTOpP; MCHOJIb30BAaTh OTU IOHATUS JJs
IPE/ICTaBICHUS JAaHHBIX M PEUICHUs 3a7ad, B TOM YHCJIE W3
JPYTUX y4eOHBIX TPEIMETOB.

Pemats 3agaulm Ha [OBTOPEHHE OCHOBHBIX IOHSTHH,
WITIOCTPAIMIO CBSA3CH MEXAY pa3IMYHBIMU YacTsIMH Kypca.
Buioupats MeToa U1 peLeHNs 3a]auu.

PemaTh 3a1a4u U3 IOBCEAHEBHOM KU3HHU.

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

7 kaacc (He meHee 34 1)

Ha3zanue
pa3nena (Tembl)
(umncy10 yacon)

OcHoBHOE coepkaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4al0IMXCst

IIpeacrasiienue
AAHHBIX
(74)

[IpencraBnenne manHbIXx B Tabmumax. [Ipaktuueckue
BBIUMCICHUS 10 TaOAWYHBIM JaHHBIM. M3Bredyenune u
WHTEpIpeTarus TabauyHbIX AaHHBIX. [IpakTHdeckas pabota
«Tabnuus».

I'paduueckoe mnpencraBieHrne MAaHHBIX B BHJE KPYTOBBIX,

OcBanBarh Ha  0a30BOM  YpPOBHe  CIOCOOBI
IIPEJICTABICHNUS] CTAaTUCTUYECKUX MJAHHBIX M YHMCIOBBIX
MacCMBOB C TIOMOHIIbIO TaOMUI[ W JAMAarpaMM C
UCIIOJIb30BAHUEM  aKTYalbHBIX M BAaXKHBIX JaHHBIX
(nemorpaduueckue JTAaHHBIE, IIPOU3BOJCTBO




CTOJIOMKOBBIX (CTOJIOUATHIX) AMAarpaMM. UTEHHE U TOCTPOSHHE
nuarpamm. [IpumMeps! nemorpaduyeckux auarpamm.
[IpakTuyeckas pabora «/luarpaMmbDy.

MPOMBIIUIEHHON M CEJIbCKOXO3SMCTBEHHON MNPOIYKILIHH,
00I11IeCTBEHHBIC U TIPUPOIHBIC SIBICHHUS).

H3yyat, Metoabl pabOTbl ¢  TaONMYHBIMH U
rpa@u4YecKuMy TMPEACTABICHUSAMH JaHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XOJ€ MPAKTUYECKUX padboT (c
HaITPaBJISAIONICH TOMOIIIBIO).

OnucareabHas
CTATHCTHKA
84)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menauana 4rcinoBoro Habopa. Y cTOIYUBOCTh MEIUAHBI.
[IpakTuueckas padota «CpenHue 3HAUCHUS».

Haubonpiiee n HammeHblllee 3HAYEHUS YHUCIOBOTO Habopa.
Pasmax.

OcBauBaTh Ha 0a30BOM YpPOBHe MOHSITHS: YUCIOBOMH
Habop, Mepa IEHTPAIbHOW TEHACHIMM (Mepa ILIeHTpa), B
TOM YHCJIe CpeaHee apudMeTnieckoe, MeIuaHa.
OnucpIiBaTh CTAaTUCTUYECKHE JaHHbIE C IOMOIIBIO
cpeaHero apuMETHYECKOro U MeAnaHbl. Pemars 3agaun
(c WCMONB30BaHUEM 3PUTEIBHON HATNISIHOCTH W/WIN
BepOaIbHOU OIOPHI)

M3yyaTh CcBOiiCTBA CPEAHUX, B TOM YHUCIIE C MOMOLIbIO
U(PPOBBIX PECYPCOB, B XOJ€ MPAKTUYECKHX padoT, (c
HATPABJISFOIIEH TOMOIIBIO).

OcBauBaTh Ha 06230BOM yYpOBHe MOHATHSA: HauOOJIbIlIEE
Y HauMeHbIllee 3HaUeHHsI YMCIOBOI0 MacCUBa, pa3Max.
Pemathb 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJOH  JAHHBIX M LEIIMHU
WCCIIC/IOBAHMSI C HAMPABIISAIONIEH TOMOIIBIO.

Cayuaitnas
U3MEHYUBOCTH
(64)

*CnyuaiiHasi ©3MEHYMBOCTH (IpuMepsl). YacTtoTa 3HaueHui B
MacCHBE JIaHHBIX. ['pynnupoBka. ['uctorpaMmel.
[TpakTruyeckas pabora «CiyyaiiHas H3MEHUYUBOCTb Y. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MacCUBE
JIAaHHBIX, TPYITIUPOBKA JAHHBIX, TUCTOTPamMmMa.

CTponTh TUCTOrpaMMBI IO 00pa3ily

OcBauBaTh rpaQuUecKue MPeICTaBICHUS PAa3HBIX BUIOB
Cy4yallHOM HM3MEHUYMBOCTH, B TOM YHCJIE C MOMOUIbIO
U (PPOBBIX PECYpPCOB, B X0J1€ TPAKTUUECKON PabOThI. >

BBenenue B
TeopuIo rpagos
4 )

*T'pad, BepuuHa, pedpo. [Ipencrasienue 3agaun ¢ MOMOIIBIO

rpaga. CreneHp (BaJ€HTHOCTH) BepuIMHBL. Yucino pédbep u
C q 0

cymmapHas crenieHb BepmuH. llens u muki. Ilyts B rpade.

*QOcBauBaTh noHsiTusi: Tpad, BepmmHa Tpada, pedpo
rpada, cTeneHp (BaJICHTHOCTh BEPIIMHBI), IIETIb U LIUKJL.
OcBauBaTh MOHATHSA: NYyThb B Tpade, JiIepoB MyTh,




[IpencraBnenne o cBszroctu rpada. O6xon rpada (ditnepos
nyTh). [IpencraBienue 06 OpueHTHPOBAHHBIX rpadax.™

00xox rpacda, OpueHTUPOBAHHBIN Tpad.

OO6cyk1aTh pelieHUe 32241 Ha TIOUCK CYMMBI CTETICHEN
BepLIMH Tpada, Ha MOUCK 00Xxoa rpada, Ha TOUCK IyTel
B OPUEHTUPOBAHHBIX Irpad)ax ¢ HaPaBIAIOIIEH TOMOIIBIO.
OcBauBaTh CHOCOOBI TIPE/ACTABICHUS 3agad M3 Kypca
anreOpbl, T€OMETPUM, TEOPUH BEPOATHOCTEH, IPYrux
OpeIMETOB ¢ TOoMoIblo rpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE LIENHU, (YHKIUOHAIbHbIE COOTBETCTBHUSA)
Ha npuMepax. *

BepositHOCTB M

*CayvaiiHbl ONBIT M ciydaiiHoe coObiTue. BeposiTHOCTE U

*OcBanuBaTh MOHSITHUSI: CIYYallHbIN OIBIT U CIIy4ailHOE

4yacToTa gacTota coObITHS. Ponb ManoBEepOSTHBIX M HPAKTUYECKH | COOBITHE, MaJlOBEPOATHOE U INPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITUH B MpHUpojae u B oOmiecTBe. MoHeTa 1 | COOBITHE.

coObITHSA urpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

49) [IpakTnueckas padbora «HacroTa BbIIaACHUS Opia».™ npuUpoJie M OOIIEeCTBE HAa BAXKHBIX MpUMEpax (aBapwd,
HECUaCTHbIE cilydau, 3aluTa NEPCOHATIBHON
nH(popMaluu, nepeaada JaHHbIX).
H3yuarh poib KIIACCUYECKUX BEPOSATHOCTHBIX MOZEIEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTh 4acTOTY COOBITMH B HPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIE€ C MOMOIIBI0O LU(POBBIX
pecypcoB, B X0/i€ IPaKTUIEeCKOi paboThL. ™

O06o00menue, [IpencraBnenne  paHHbiX. OmnwucarenbHas — craTUCTHKA. | IIOBTOPATH M3yYEHHOE U  BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aiiHOTO COOBITHS. 3HAHUH.

Sy Pemiath 3a7a4u Ha [Ipe/ICTaBICHUE U OIIMCAHKUE JAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEePUCTHK C HaIpaBIISIOIIeH
HIOMOIIBIO.

O0cyxnaTh npuMepsbl CITy4aiHbIX COOBITHIA,
MaJIOBEPOSITHBIX U TPAKTUIECKH TOCTOBEPHBIX CITyJaiHBIX
COOBITHH, UX POJIM B IPUPO/IE U KU3HU YEIOBEKA

8 kiacc (He meHnee 34 4)




Ha3zpanue
pasnesa (TemMbl)
(4uCy10 YacoB)

OcHoOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 7 kjaacca
(44)

[IpenacraBnenne  pannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyyaitnas usmeHunBocTh. CpeiHrue YHCI0BOro Habopa.
Crnyuaitasie coObITHS. BepostHocTr 1 wacToThl. Knnaccuueckue
MOJEJIM TEOPUH BEPOATHOCTEN: MOHETA U UTPajibHAsl KOCTb.

I[loBTOPATH H3Y4EHHOE U BBICTPAMBATHL CHCTEMY
3HAHUU.
Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha

IIPEJICTAaBICHUE W OIHCAaHUE JIaHHBIX
U3Y4YEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX M OIKMCAHUE
CIIy4aiiHOM M3MEHYMBOCTH.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
OIpeieIeHNe YacTOThI CIy4alHBbIX COOBITUMH, 00CYKACHNE
IPUMEPOB CIIyYalHBIX COOBITHH, MalOBEPOSTHBIX U
IPAKTUYECKH IOCTOBEPHBIX CIIyYalHbIX COOBITUH, UX POJIN
B IIPUPOJIE U )KU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucareabHas *Ortknonenus. Jucnepcus uucioBoro Habopa. CranmaprHoe | *OcBauBaThb TOHSATHS: JHCIEPCUs U CTaHJApTHOE
CTaTUCTHKA. OTKJIOHEHHE YUCIIOBOr0 Habopa. JluarpamMmel paccenBaHus. ™ OTKJIOHEHHE, WCIOJIb30BaTh OSTU XaPAKTEPUCTUKH JUIsSI
PaccenBanme ONMUCAHUs PACCEMBAHUS JAaHHBIX.
JaHHBIX YuyacTBOBaTH B 00CY:KA€HHN TUNMOTE3bI 00 OTCYTCTBUU
4 v) WJIM HAJIMYWU CBSI3U IO IMarpaMmaM pacCerBaHUs.
CTpouth AMarpaMMbl pPACCEMBAHUSA 10 HMEIOLUIUMCS
JAHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEpa (mocie
COBMECTHOT'O aHau3a).™
MHuoxkecTBa MHoxecTBO, MOAMHOKECTBO. Onepanuu Haa MHOXKecTBamu: | (OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
(4 49) o0ObeMHEHUEe,  TepecedeHune,  gomojHeHue. CBoOWCTBAa | MOJAMHOXECTBO.
oTieparmit HaJ MHOYXECTBaAMHU: repeMecTuTeIbHOe, | BBINOJIHATH onepaunu HaJ MHOXECTBAMU:
coueTaTeIbHOE, PACIPEACIUTEIbHOE, BKIIOUCHHUS. o0BbeIMHEeHNE, TTIepecedeHre, TonoIHeHne (1o oopasiy).
I'padnueckoe mpencraBieHNEe MHOKECTB. Hcnoan3oBarb CBOICTBA: MIepEMECTUTENBHOE,
coueTaTeNbHOe, paclpeAeNUuTeNbHOe, BKIIOYEHUS (C

MCIIOJIb30BaHUEM BU3YaAJILHOH OIMOPHI).




Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXECTB
IIPU OINMCAaHUM PEAIbHBIX IPOLECCOB U SBJICHUM, IPU
pEILIEHNN 3a/1a4 U3 APYTUX Y4eOHBIX [IPEIMETOB U KypCOB
(c UCIOJIb30BaHKEM BU3YaIbHOM OIOPHI).

BepositHoCTH
CJIy4aiiHOT 0
co0bITUS
(64)

DJieMeHTapHbIe COOBITHS. Cnyvaitnbie COOBITHSI.
bnaronpusTcTByromue aneMeHTapHble COOBITHS. BeposTHOCTH
coObITUi. OmbBITBI C PABHOBO3MOXXHBIMHU 3JI€MEHTAPHBIMU
coObITHsIMH. Cy4aiiHbIN BBIOOD.

[IpakTuueckas padota «ONbITH C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMUI.

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHS!
DIIEMEHTApHOE COOBITHE, CIIydaifHOe COOBITHE Kak
COBOKYIHOCTb  OJaronpusATCTBYIOIIUX  3JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HIEMEHTAPHBIE COOBITHS.
PemaTts 3a7a4um Ha BBIUUCIIEHUE BEPOSTHOCTEH COOBITUI
M0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CITydailHOro
onbITa (C MCIOJIb30BAaHUEM 3pUTENIHONW HarJsIHOCTH
1/Wn BepOATbHOW OIIOPHI).

PemaTts 3a7aum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C IOMOIIBIO KOMIIbIOTEpa (C
UCTIOJIB30BAHUEM  3PHUTENBHON  HAISIIHOCTH — W/WIN
BEepOATBHOM OIOPHI).

IIpoBoauTh, M HM3y4YaTh ONBITHI C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMHU COOBITUAMU (C UCHOJIB30BAHUEM MOHET,
UTPATBHBIX KOCTeH, JIpYTux Mojieneil)
B XO/l¢ TMpaKTHYECKOW paboThl (C HCIOJb30BaHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa jepeBa:  €IMHCTBEHHOCTb  IYTH,
CYLIECTBOBAHME BHCAYEH BEPILIMHBI, CBSA3b MEXKAY UHCIOM
BEpLIUH U yncioM péodep. [IpaBuio ymMHOXKEHUS. ™

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 nukia,
BHCsAYas BepIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JUaMeTp JepeBa.

H3yuaTh cBoOicTBa JepeBa: CyIIECTBOBAHUE BHUCSYEH
BEPLIMHBI, EIUHCTBEHHOCTh IYTH MEXAY JABYMS
BEpIIMHAMH, CBSI3b MEXIY YHUCIOM BEPIIMH U YHUCIOM
peodep.

YuacTBOBaTH B 00CY K/1eHUM PelIeHusl 321241 HA IIOUCK
U IIEpEeUYHCIICHuEe IyTed B JEpeBe, ONpPEAEICHUE Yucia
BEpIINH WK pEOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B




TOM YHUCJIC C IPUMCHCHUCM ITpaBHJia YMHO)KCHI/ISI.*

Cuayuaiinble
co0bITUS
8 1)

*TIpoTuBomonoxHoe  coObiTHe.  Jlmarpamma  Diinepa.
OObeHEHUE U TIepeceueHue coOwbiTHii. HecoBmecTHBIC
cobbiTus. Dopmyna cioxeHuss BeposTHOcTed. [IpaBuio
YMHOXKEHUSI ~ BEPOATHOCTEH.  YCJIOBHas  BEpOSITHOCTb.
HesaBucumbie  coObiTusa.  [lpencraBienwe — cmydaifHOTO
SKCIIEpUMEHTa B BUJE JiepeBa.™

*OcBauBaTh TMOHATHSA: B3aUMHO IPOTHUBOIOIOKHBIE
COOBITHS, ONEpalMK Haa COOBITHSIMH, OOBEAMHEHUE H
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coOBITHH ((hOPMYJIBI CTIOKEHHS BEPOSITHOCTEH ).
YuacTBOBaTH B 00CY:KI€HUH PellleHUs 3aJa4d, B TOM
YHUCJIE TEKCTOBBIC 3a7a4M HA OINPEACIICHUE BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHCIOBOM MpsAMOW, AuarpamMm Oiinepa, (OpMyIbI
CJIOKEHHUSI BEPOATHOCTEN.

OcBanBarthb TNOHATHS: MIPaBUIIO YMHOXEHUS
BEpPOSITHOCTEH, YCJIOBHAsI BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAHOTO OIbITA.
N3yuars cBoiicTBa (OompenesneHus)
COOBITHIA.

YuyacTBoBaTHh B O0CY:KI€HHMH PpPelIeHUs] 3aJa4M Ha
oTpesieNieHre U UCTIOIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHL B O0CY:KIeHHMH PpPelIeHUs 3aJa4yM Ha
MOWCK BEpPOSITHOCTEH, B TOM UYHCIE YCIOBHBIX, C
WCIIOJIb30BAaHUEM JIepeBa CIIy4alfHOTO OIbITa. ™

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
4 v)

[IpencraBnenne nanHbIx. OnucaTenbHas craTUCTHKA. ['padsbl.
BepositHoCTh CIIy4aitHOTO COOBITHA. DIIeMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemars 3aga4m Ha IPEICTaBICHNUE U OIIMCAHUE TAHHBIX C
IIOMOILIBIO H3YYE€HHBIX XapaKTEpPUCTHUK (c
MCIIOJIb30BaHUEM BU3YAIILHOU OTMOPHI).

*¥Y4acTBoBaTh B OOCY:KAEHHM PeIIeHUsl™ 3ada4m C
pUMeHEeHHeM rpadoB.

PeIIIaTb 3aJavudu Ha HaAXO0XICHHUC BepOHTHOCTI/I
CIIy4aifHOTO COOBITHS TIO BEPOSATHOCTSIM SJIEMEHTAPHBIX
CO6I)ITI/II\/'I, B TOM 4YHUCJIC B OIIbITax C paBHOBOSMO}KHBIMI/I




AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*YyacTBOBaTh B 00CYKIEHHH PpellleHUsi™ 3aJayM Ha
HAXO0XKJICHUE BEPOSATHOCTEH OOBEIUHEHUS U MEePEeCceUCHUs
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUH U JepeBa CIy4aifHOTro
OIIbITA.

*YuyacTBOBaTH B 00CY:KI€HHMM pelIeHUs™ 3aJa4M Ha
nepevuciIeHne KoMOuHauui (4nucnia nepecTaHoBOK, Yuciia
COYeTaHuil), Ha HAXOXXIACHUE BEPOSATHOCTEH COOBITHI C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MmeHee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IHXCs

IloBTOpPEHME
Kypca 8 kiacca
CR))

[IpencraBnenne  manHbix.  OmnmcaTenbHas  CTaTHCTHKA.
Onepanuu Haa coObITHAME. He3aBUCUMOCTE COOBITHI.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH
3HAHUU.

PemaTh 3aaum Ha IPE/ICTABIICHUE U ONTUCAHUE JAHHBIX.
Pematp 3agauym  Ha  HaxXOXICHUE  BEPOSATHOCTEHN
00bEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HUCIOJb30BaHUEM  TpaduuecKux
MPEJCTaBICHUI U IEPEBA CIIYYalHOIO OIbITA.

Pemarp 3agaun Ha mepevrcieHrue KOMOWHAIM (dyncna
MEePECTAaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKJICHHE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans

cucremy

DJIeMEeHTBI
KOMOMHATOPUKH

4w

KomOunatopHoe mnpaBwio yMmHOXeHHs. [lepecTaHOBKH.
@axrtopuan. CodyeraHus U 4UCIO couyeTaHuil. *TpeyrosbHUK
[Mackans. ™ IIpaxTrueckas pabota «Bprancnenue

OcBauBath Ha  0a30BOM  YPOBHe¢  INOHATHA.
KOMOMHATOpPHOE TMPAaBUJIO YMHOXEHUS, YHNOpSJOYEHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (pakTOpHal Yucia,




BEPOSITHOCTEH C MCIIOJIB30BaHMEM KOMOMHATOPHBIX (DYHKITHI
JIEKTPOHHBIX TAOIHUI.

coueTaHHe, YUCIIO COUETaHU, *TpeyroapHuk [lackans.™
Pemars nmnpocreiimme 3agauydm  Ha  [IEPEUUCIICHUE
YIOPSIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE IEPECTAHOBOK
U COYETAaHMM SJIEMEHTOB pA3JIMYHBIX MHOXECTB (I10
obpa3siy).

Pemars mpocreiilnMe 3agadd Ha NPUMEHEHUE 4YHUCla
coueTaHuil B anredpe (COKpameEHHOe YMHOKEHHE, OMHOM
HrproToHa) (¢ HanmpaBIsIIOIIEH TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IMOMOIIbIO
AIIEKTPOHHBIX TAOIUI] B XOJAE MPAKTHYECKOW PaboOTHI (C
BU3YaJIbHOU OMOPOH).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

*T'eomeTpuueckasi BEpoATHOCTb. CiTy4aifHbIi BEIOOP TOUYKHU U3
(GurypsI Ha IIIOCKOCTH, U3 OTPE3KA, U3 YT OKPY>KHOCTH. ™

*OcBanBaTh MOHSITHE T€OMETPUUECKON BEPOATHOCTH.
YuyacTBoBaTh B OO0CY:KIEHMHM pelleHHsl 3aJa4yd Ha
HaXO0JXK/ICHHE BEPOSTHOCTEH B OIBITAX, IPEJCTABUMBIX KaK
BBIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3Ka WU
JYTU OKPY’KHOCTH, YHCIIOBOTO MTPOMEKYTKa™*

HUcnuiTanus
bepnysu
(6 9)

Ucneitanue. Yenex u Heynava. Cepust HCTIBITAaHUM 10 IEPBOTO
ycnexa. Hcnbitanust bepHymiu. BepositHoctn coObITuii B
cepun  ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnbiTanus bepuymim».

OcBauBaTh Ha 60230BOM ypPOBHe NMOHSATHS: UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaya),
cepusi HUCHBITAHWM, HACTyIUIEHME IIEpBOro  ycmexa
(Heynaun), cepus UcbITaHUN bepHymn.

Pemiate  mpocreiimiue  3ajayd Ha  HAXOXACHHE
BEPOSTHOCTEW COOBITUII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OPMYIIbI CYyMMBbI
reOMETPUUECKON MPOrpeccuu (C Onopoi Ha CIPABOYHYIO
nH(popMaIu).

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXIECHHE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIBITaHUN bepHyuM, Ha HAaXO0XACHUE BEPOSATHOCTU
ONpEeACIEHHOT0 4YHCIIa YCIEXOB B CEPUM  MCHBITAHUUN
bepHysum (¢ BU3yaJIbHON OMOPOiA).

H3yuath B X0/1e NpaKTH4eCKOil paboThl, B TOM YHCIIE C




MOMOIIIBIO U(POBBIX PECYPCOB, CBOKWCTBA BEPOSITHOCTH B
cepuu ucneiTanuit bepuysnnu

Cayuaiinas
BeJIMYMHA
(69

CiyyailiHas BeIWYMHA W pacOpeicsieHue BEPOSATHOCTEH.
MareMarnueckoe OXHJIAHHE U JUCIEPCHs  CIy4alHOH
BennuuHbl. [IpuMepel MareMaTMuyeckoro OXUIAAHUSA Kak
TEOPETUUECKOI'0 CPEIHETO 3HAYECHMSI BEIMYUHBI.

[TonsTHe 0 3aKoHEe OOIBIIMX YKceN. V3MepeHne BeposSTHOCTEH
C MOMOIIBIO YacToT. [[puMeHeHne 3aKkoHa OOBIINX YHCEIL.

OcBonTh Ha 0a30BOM YpPOBHE NOHSITHSI: ClydyailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpeneneHrue BEposiTHOCTEM.

H3yuyath W 00CYyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHBIX BEIMUYUH (POCT, BEC YeJIOBEKa,
YHCJIEHHOCTb HACEJIEHUs, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMECs B Kypce CTATUCTHKHU), MOAEITBHBIX
CIIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4allHBIMU
ombiTaMu (OpocaHHe MOHETBI, HIPabHON KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
MAaTeMaTUYECKOE OXKUJAHHUE CIYYalHONM BEIWYMHBI KakK
TEOPETHYECKOE CPeAHEE 3HAUCHUE, TUCTIepCUs CIIy4yalHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOIO Habopa.
Pemath 3aauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W  JUCIEPCUH JWCKPETHOW  CilydailHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeelIEHUuI0, B TOM 4HCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIOTepesMHU (C
HanpaBJIsIoONIEi TOMOUIBIO).

3HAKOMHUTBCSI C MAaTeMaTH4YEeCKUM OXHJIAHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeAcieHui, B TOM 4YHCIE
pacrpeneneHus CIy4ailHON BETUYUHBI «UUCII0 YCIIEXO0B)» B
CepHuH UCIBITaHUN bepHysum.

M3yuyath 4acToTy COOBITUS B  TOBTOPSIIOIIMUXCS
CIIy4alHbIX OIBITAaX KaK CIIy4alHYIO BEJIMYHHY.
3HaKOMHUTBCS C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnau): npu OONbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI 0JIM3Ka K €r0 BEPOSATHOCTH.

Pemath 3a1a4mn Ha U3MEPEHUE BEPOSATHOCTEN C IOMOIIIBIO
4acTOT (C HAMPABJISAIONIEH TTOMOIIIBIO).

O0cy)kIaTh poJib 3aKOHA OOJBIINX YKCEN B 000CHOBAHUHU




4aCTOTHOI'O METO0J1a U3MEPEHMSI BEPOSITHOCTEN.
OOcy)naTh 3aKOH OOJBIIMX YHUCEN KaK IPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJb 3aKOHA OOJBUIMX YHCEN B HPUPOJE U B KU3HU
4eJI0BeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHoCTh CIIy4aifHOTO COOBITHSL.
KoMOuHaTopuku. CiydaiiHble BEIMYHHBI U PACTIPEICTICHHS.

OmnucarenpHasd  CTaTUCTHKA.
DJIEMEHTEI

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTUCAHUE JaHHBIX.
Pemath 3a1aum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXHBIMU
AJIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
00BbEIMHEHUSI W TEepPeceYeHUs COOBITHM, BBIYUCIATH
BEPOATHOCTH B OMBITAX C CEPUSIMH CITYYalHBIX UCTIBITAHUI
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