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PabGouas mporpamma 1o ydeOHOMY mnpeamery «Maremarukay (0a30BbIi
ypoBeHb) (mpenMeTHass oOmacth «Martemarnka uW  WHGOpMATHKa») (manee
COOTBETCTBEHHO — TIporpaMma T0 MaTeMaTHuKe, MaTreéMaThKa) BKJIIOYaeT
MOSICHUTENIPHYIO  3aMKCKy, CONEpKaHWE OOy4YCHHS, TUTAHUPYEMbIE pPE3yIbTaThl
OCBOCHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

Pabouass nporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxuyeckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHUS
MONAroTOBIIEHa Ha ocHoBe denepanbHOrO0 TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOro ooOmero odpaszoBanus (IIpuka3z Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), denepanbHON ananTUPOBAHHOU
00pazoBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus JJIsi 00yUYalOIINXCS C
OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (IIprkaz Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), deaepanbHOM paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o yueOHOMy mpenmery «Maremarukay, denepanbHON MPOrpaMMbl
BOCIIMTAHMSI, C YUETOM pacHpelesIEHHBIX M0 KjlaccaM MpPOBEPSEMBIX TPeOOBaHUN K
pesynbrataM  ocBoeHuss ~ DenepanbHON  aJanTUPOBAHHOW  00pa3zoBaTeIbHOU
OporpaMMbl OCHOBHOTO OOHIEr0 0Opa3oBaHUs Il OOYYarOUIUXCS C 3aJCpKKON
IICUXUYECKOTO pa3BuTUs. B paboueill mporpamme ydTeHbl HJIEW U TOJOXKEHUS
Konnermuu pa3Butus MaTeMaTHdeckoro oopasoanus B Poccutickoit deneparumu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTtvkay BXOAUT B MNPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBILIUICHHS, (OPMUPOBAHUIO YMEHMS IOJIb30BATHCS
aNropuTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYIO TPaMOTHOCTb,
YMEHUSI ~ BOCHPUHMMAarb W  KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMALHUIO,
IPEJICTaBJICHHYIO B Pa3UYHBIX (hOpMax.

OOydeHune maremMaTruke JaéT BO3MOXHOCTh pa3BUBaTh y oOyuwatomuxcs ¢ 311P
TOYHYIO, pallMOHAJbHYI0O U WH(GOPMATHBHYIO pe€ub, YMEHHE OTOMpaTh Hauboiee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa AJis BbIpaXKEHUs
CYXIEHUI U HAJITHOTO UX MPEICTABICHHUS.

HeoOxoqumbIM KOMITOHEHTOM OOIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCA  oOIIee 3HAKOMCTBO C METOJaMU TO3HAHHsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIICHHUE O MPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMIA OT METOJIOB JPYTHX
€CTECTBEHHBIX U T'yMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHs] MaTeMaTUKU
JUId pElIeHUs Hay4HbIX M IMPHUKIAIHBIX 3a1ad. TakuMm o0pa3oMm, MaTreMaTh4yeckoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B (OpMHpOBaHHE OOLIEH KYIBTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTHYECKHX PaCCYXICHUMH,
BOCIPHUATHIO TECOMETPHUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUHU.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oO0ydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpeCTaBIsSET ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpa)KeHBI OTCTaBaHUS B
Pa3BUTHHU CJIOBECHO-JIOTUYECKUX (POPM MBIILJICHUS, TMO3TOMY aOCTpakTHbIE M
OTBJICYEHHBIE KAaTErOPUU UM TPYIAHOAOCTYIHBI. B TOXe BpeMs IpH CHELUATbHOM
oOydyeHHM oOydyaromuyecss MOTYT BBIMOJHATh 3aJlaHusd 1o  anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBINOJIHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEGHHOTO crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX OINEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKHX JCHCTBUWA MPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPUIAEMBIX y4EOHBIX AEHCTBUN. Y O0ydYaroIIMXCs 3aTpyAHEHBI
CUETHBIEC BBIUYMCIEHUS, MPOU3BOJMMBIE B yMe€. B MUChbMEHHBIX BBIYHMCICHUAX OHU
MOTYT MHpPOMYyCKaTh OJWH U3 MPOMEXKYTOUYHbIX maroB. llpu pabore ¢ yuciaoBbIMU
BBIPQKEHUSIMHU, BBIUUCICHHEM HMX 3HAYCHUSI MOTYT HE YIEpKUBATh IMPABUIHHBIMN
nopsiiok aercteuid. [lpu ynpomenuu, npeodpa3oBaHuu BelpaxkeHui yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTA BBINOJHEHUS
nerctBuii. KOHKpPETHOCTh MBINIJIEHHUSI OCJIOKHSET YCBOEHHS HABbIKA PEIICHUS
YPaBHEHUI, HEPaBEHCTB, CHCTEMbl ypaBHEHUH. VM MaloJOCTYIIHO COBEpIICHHE
00paTUMBIX OTIEepaITUii.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMYECKUX  OIEpalMd, HEAOCTATOYHAas
00OOIIIEHHOCTh MBIIIUICHUST 3aTPYJIHAIOT U3ydeHHue TeMbl «DyHKIuW»: npu
onpeneneHu  (YHKIMOHAJIBHOW 3aBUCHUMOCTH, NpPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIOJIb3YysI TEOMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpeeneHuss GQyHKUUUA U
00J1aCThIO0 3HAUECHHI.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MIPOBE/ICHMS aHAIM3a YCIIOBUS 3aJ]a4M, BhIJIEJICHUS CcylecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsIOTCS cheiaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  PEIICHUS, HWHOTJa OTPAaHUYMBAIOTCS
MaHUITYJISILUSAMU C YACTIAMU.

[Ipn wu3yyeHuum reoMeTpuyYecKoro marepuana oOyuatomecs ¢ 3IIP
CTAJIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy X 1eHNs. HernpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKAM B pPELIEHUH TreoMeTpuueckux 3anad. OOydgaromuecs MOTYT
MOJIMEHUTH (POPMYJTy, HETIPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. UM CI05KHO BBIMOTHUTH YEPTEXK K YCIOBUIO, B MUCbMEHHBIX padoTax
OHM HE MOT'YT IIPUBECTU OOBICHEHUE K YEPTEXKY.

To4HOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUS YUEOHOT0 MaTepHalia CHUKEHBI T10
OpUYMHE CJa00CTH MHECTUYECKOM JESTeNIbHOCTH, CY>KEHUS O00beMa MaMsITH.
Oo6yuatomumest ¢ 3P TpeOyercs Oosibliie BpeMEHU Ha 3aKpeIieHWE MaTepuala,
aKTyaJn3alus 3HAaHUW 110 ONOPE MPU BOCIIPOU3BEACHUH.



Jli1g ipeoionenys Tpy IHOCTEN B U3YyYEHUH YUeOHOro npeamera « MaTemaTuka
HeoOXxoauma ajanTanusg o0beMa U Xapakrepa ydeOHOro Marepuaiga K
MO3HABATENbHBIM BO3MOXHOCTAM ywamuxcs ¢ 3[IP. Crenyer yueOHBIH Marepual
MPENOAHOCUTh HEOONBUIUMHU MOPLHSIMH, YCIOXHSS €ro MOCTENEHHO, U3BICKHBATh
cnocoObl  ajanTallMi TPYOHBIX  33JaHUI, HEKOTOpblE TEMbl JaBaTh Kak
03HAaKOMHUTEJBHBIE; UCKIIFOYATh OT/IEJbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl PEeKOMEHAYETCS HM3ydaTb B IPOLECCE MPAKTUYECKOW AEATENBHOCTH IO
pemieHuto  3amgad.  OpraHnyeckoe €IMHCTBO IIPAKTUYECKOM M yMCTBEHHOM
JESTEIBHOCTH y4YaluXCsd Ha YpPOKax MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Hesan u 3axa4u n3y4enus yueoOHoro npeamera «MaremaTuka»

[IpuopuTeTHBIME 1EISIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYMHA,
reoMerpuyeckas  Qurypa,  IMepeMeHHas,  BEpPOATHOCTb,  (YHKIUA),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odyuaromuxcs ¢ 311P;

* noxaseneHue odyuaromuxcs ¢ 3[1P Ha 1ocTyHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYKAIOILEr0 MUpPa, IOHUMaHUE MAaTEMATHKU KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs C
311P, no3HaBarenbHOW AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KDUTHYHOCTH
MBIILJICHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* (opmupoBaHue (YHKIMOHATBHOM MaTeMaTHYECKOM TIpaMOTHOCTH: YMEHHUS
pacro3HaBaTh  MPOSIBJICHUS  MaTeMaTHYE€CKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHbBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCHMOCTEHl U 3aKOHOMEpPHOCTEM,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKUI anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, WHTEPIPETHPOBAT UM  OLICHHBATh
NOJIyYEHHBIE PE3YIIBTATHI.

JlocTikeHue 3TUX 1eield oOecreurnBaeTcsl peleHueM CIeAyIOIUX 3a/1ay:

» ¢opmupoBarh y oOyudatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NEATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HE0O0XOIUMBbIE YETIOBEKY [IJISl OJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K TIPEOI0JICHUIO
TPYAHOCTEH;

" (QopmHpoBaTh KIIOYEBbIE KOMIETEHIIMHM YYallUXCAd B paMKaX MPEIMETHOM
obnactu «MatemaTtuka u HHPOPMATHUKay;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOydatomuxcs ¢ 3I1P;



" OCYIIECTBIATh KOPPEKLUIO TIO3HABATEIbHBIX ITpoLeccoB odyuaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsi OCBOCHHSI MPOTPAMMHOIO Marepuaja 1o Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMH 00pa30BaTeIbHBIX 1€(PUIIUTOB B
OCBOEHHUM MPEAIIECTBYIOLIErO MPOrPaMMHOI0 MaTepHalia y 0O0ydaromuxcs C
3I1P u HETOCTATKOB B MX MATEMaTU4YECKOM Pa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIINXCS K TPEAMETY;

" BBIABIISITH U PAa3BUBATh MaTEMAaTUUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHMH COAEPKaHUSA Kypca MaTeMaTtuku B 5—9 kiaccax: «Ywucna u

BBIUMCIECHUSDY, «Anredpa» («AnredOpanyeckue BBIPAXKEHUsSD, «YPaBHEHHUS U
HEpaBeHCTBa»), «PyHkium», «leomerpus» («leomerpuueckue ¢urypsl U HX
cBOiCcTBaY», «3MepeHne reoMeTpuueCcKiX BETUUUHY ), «BEpoSATHOCTh U CTAaTUCTUKAY.
JlaHHbBIE TMHUM Pa3BUBAIOTCS MApaJJIENIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JpYyrod, a B TECHOM KOHTaKTe€ H
B3auMojiericTBul. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPAJAMLIMOHHO MPUCYIAs MaTEMATHKE U IPOHU3BIBAIOIIASI BCE MATEMATHYECKUE KYPCBI
u cozaepxarenbHble TuHUU. ChopMynupoBaHHoe B DefepaibHOM rocyJapCTBEHHOM
o0pa3oBaTebHOM CTaHIApTe€ OCHOBHOIO 00IIEero oOpa3oBaHus TpeOOBAHUE «YMETh
ONEepUpOBATh MOHATUAMMU: OIPEAEIIEHNE, aKCUOMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHHE
pacrmo3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHUA, TPUBOJUTH MPHUMEPHl H
KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUID) OTHOCUTCS KO
BCEM Kypcam, a (POpMHUPOBaHKE JOTMUECKUX YMEHUN pacipeiesisieTcs o BCEM rojiaM
00y4eHHsI Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

ConepxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHust denepanbHOM pabodeil mporpamMmsbl, pacpeeIEHHBIM 0 To1aM 00ydeHuUs,
CTPYKTYPHUPOBAHO TakuUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BOompocaM  oOydaroniygecss  oOpalajiuch HEOJHOKpPATHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYE€CKUMU MOHATHSMHU W HaBBIKAMHU OCYIIECTBISUIOCH MOCIENOBATEIbHO U
MOCTYNATEIbHO, C COOJIIOJEHUEM MPUHLMIA NPEEMCTBEHHOCTH, & HOBBIE 3HAHUA
BKJIFOYAJIUCh B OOLIYI0 CUCTEMY MAaTe€MaTHYE€CKUX MPEICTaBICHUN OOyYaroluxcs C
3I1P, pacmmpsas u yriyomnsis e€, o0pa3ys MpoyHble MHOXKECTBEHHBIE CBsi3u. OO1ue
eI U3ydeHust yueOHoro npeamera «Maremaruka» npeacTaBieHsl B DenepaabHOM
paboueii mporpaMme 0CHOBHOTO 00IIIer0 00pa3oBaHUsI.

Oco0enHocTH 0TOOPA M aJANTAIMU Y4eOHOT0 MaTepHasa 0 MaTeMaTHKe

OOyuenune yueOHOMY mpeameTy «MaTemaruka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUHM JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMucs ¢
311P. bonpiioe BHUMaHuE yaenseTcs oT00py y4eOHOro marepuaia B COOTBETCTBUU C
MPUHILIMIIOM JOCTYIHOCTH TPU COXpaHEHUH OOIIero 0a3oBOro ypOBHS, KOTOPBIi
JOJKEH IO COMEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM A1 oOyyatoutuxcs ¢ 3I1P
B COOTBETCTBHH C HUX 0COOBIMH 00pa3zoBaTelbHbIMH MOTpeOHOCTAMU. Crexyer
o0neryuTh OBIaJeHUE MarepuanoM oOyvaromumuca ¢ 3IIP mocpencrtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B IMPUMEHEHUU 3HAHUM, HMCIONB3Yys NpPHEMbl aKTyajdu3aluuud (BU3yalibHas OIOpa,
MamsTKa).

denepanbHas MporpaMmma npeayCcMaTpuBacT BHECEHUE HEKOTOPBIX N3MEHEHUN:
YMEHbIIICHUE O00bE€Ma TEOPETUUYECKUX CBEACHUM, BBIHECEHUE OTNEIbHBIX TEM WJIU
LEJIBbIX PA3/1eSIOB B MAaTEpUAIIbI 111 0030PHOT0, 03HAKOMUTEIBHOTO U3YUYEHHUS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckas Hymepanus», «PaBHble ¢Quryps», «lumunap, xonyc, mapy», «Kyo»,
«IIpstMOyTroNBHBIN Napauiesenuneny, «llepemenieHue no KOOPAUHATHON TPSAMOIN»,
«Mopaynb uucnay, «HuciaoBble NpoMExyTKH»; «Macmrtad» (HM3yyaeTcss B Kypce
«"eorpadus»); «M3o0paxkeHne reomeTpudeckux (GUryp Ha HEITMHOBAHHOM Oymare c
UCIIOJIb30BAHUEM  LIUPKYJIs, JIMHEHMKW, YTOJIbHUKA, TpaHCIOpTUpa», «JlinuHa
OKpyXHOCTHY», «lInomane kpyra», «llapamiensusie npsmsie», «llepnenauKynspHble
npsiMmbie», «OceBasi U LEHTPAJIbHAsI CUMMETPUN» (U3y4aeTCsi B Kypce T'€OMETPUHM);
«beckoHeUYHbIE MEePUOUYECKUE JAeCATUYHBIE ApoOu. JlecsaTuuHoe NpUOIIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Crnenyer yMEHBIINTHh KOJIMYECTBO YacCOB Ha CleAylolmue Tembl: «PemeHne
Joruyeckun 3amauy», «JlimHa otrpeska», «lllkanspy, «PacmpenenurenbHbIl 3aKOH
YMHOXEHUS», «3anuCh MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAMI», «[locTpoeHue
KOH(MUTypaluii U3 4YacTed MPsIMOM, OKPYKHOCTH HA HEJIMHOBAHHOM M KIJIETYATOM
Oymare», «Jlenurenu u kpatsbie. [lpusnaku nenumoctn», «Haunbonbimii oOmumi
JIEUTENIb M HauMEHbIllee oOIee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEICHUS.
«IIpuBenenne npodbu K HOBOMY 3HaAMEHaTeN0», «HaxoxkIeHne 4acTu 1eJ10T0 U 1EJI0r0
no ero dactu». «OKpyIJIeHHE NEeCATUYHBIX Ipolei». «Pemenue 3amau mepedbopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBlieHHe OYKBEHHBIX BBIPAKEHUHN IO YCIOBHUIO
3ajaun». BeicBOOOIMBIIIMECS Yachl MOKHO UCIIOIb30BaTh HA TOBTOPEHUE (B HAYaje U
KOHLIE Y4e0HOr0 rojia), Ha u3y4eHue Hauboiiee TPy JHbIX ¥ 3HAUUMBIX TeM: B V Kiacce
— Ha pellleHUEe ypaBHEHUM, IPUBEICHUE IPOOU K HOBOMY 3HAMEHATEII0, YMHOXEHUE U
JeJIieHue JECATUYHBIX apoOei, u3MmepeHue yrioB; B VI kiacce — aeicTBus ¢
MOJIO)KUTEIbHBIMU U OTPULIATEILHBIMYU YHCJIaMHU, PEIICHUE YPABHEHUM, CIOKEHUE U
BBIYUTAHUE YKCEI, COJICPIKAIUX LETYI0 U JPOOHYIO YacTh, HA YMHOXKECHHE U JICJICHUE
O0OBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS H3y4yaTh CIEAYIOIIUE TEMBI:
«ppaunonansaeie yncia. JleficTBuTenbHble unciay, «CpaBHEHUE JEeHCTBUTEIbHBIX
quces, apupMETHICCKHE JCHCTBHUS C JSHCTBUTCIBHBIMU 4yuciaMuy», «HaxoxmaeHue
MPUOJIMIKEHHBIX 3HAYCHHWM KBaJIpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPEThEW U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOXKUTENN, « DYyHKIUA y
=VXx u ee rpaduk», «IIorpemHOCT ¥ TOYHOCTH NPHOTIKEHHA», «UeTHBIE U
HeueTHble QyHKIMN», «PyHKMsa y=x"», « DyHKms y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHKUMIA y= ax? +n U y=a(x-M)?%, «YpaBHEHHE C IBYMS IIEPEMEHHBIMHU H €10
rpaduky», «I'paduyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apu(METUUYECKON U T€OMETPUUECKON MPOTrpecCcuil TOUKaMU Ha KOOPIUHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCHOHEHIMANbHBINA POCT. CI0KHBIE TPOLEHTHD.



CrnenyeT yMEHBIIMTh KOJMYECTBO 4YAaCOB Ha u3ydyeHue Tem: «Dopmylibl»,
«JloKa3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYyMs MepeMeHHbIMW», «[ paduueckoe perienue
JMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUI», «CBOMCTBA KBAaIpaTUYHON
(GYyHKIHI.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS HCIOJIb30BATh: I  Jydlled
npopaboTKu Hambosiee BaXKHBIX TeM Kypca: «Pemienune ypaBHeHuit», «Pernenue
cuUcTeM ypaBHEHUI», «CoBMeCTHbIE JAEHUCTBUA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; HAa TOBTOPEHHE, pelIeHHue 3ajad,
npeoOpa3zoBaHue BHIPAKEHUM, a TAK)KE Ha 3aKpEIJIEHUE U3YYEHHOTO MaTepuarna.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKOW HANPaBJIEHHOCTU Kypca,
UCKIIIOUYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUN
Marepuas. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarjsiHble cpefcTBa OOy4eHHUs, OOJblIe MPOBOJUTH MPAKTUUYECKUX pabdoT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelieHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieHuH
K HarJTHOCTA — PUCYHKAM M YEpPTEkKaAM.

O3HakKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JOKA3aTeIbCTBO. AKCHUOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAaHWE W  E€IWHCTBEHHOCTH
MEPIEHAUKYJISIpa K NpsAMOi», «MeToa TeoMeTpuYecKux MecT», «MeTol yaBOCHUs
Menunanb, «Teopema daseca U Teopema O MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyToiabHuKa», « I3MeHeHre TPUTOHOMETPUUECKUX (DYHKIIHM MTPU BO3pACTaHUN
yria»y, «®@opMmylbl [J PpaJAUnyCOB BIHCAHHBIX W OINHCAHHBIX OKPY>KHOCTEH
NPaBUWIBHBIX MHOTOYTOJBHUKOBY», «YpaBHEHHUE MPAMOi», «/IBuxeHue», «CBoHCTBa
IBWKEHUAY, «TeopeMa 0 MPOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTEe KacaTeIbHOW.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpPUYHbBIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPHS»,
«ITapamnenbubiii  mepenocy, «lloBopot», «IlpeodpazoBanne mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d Ha TOCTPOECHHE C TMOMOILIBIO
UUPKYJSL W JIMHEUKW», «JleKapTOBbl KOOpPAMHATBHI Ha IUIOCKOCTW», «Pemenune
TPEYTroJabHUKOBY, «[log00ue dhurypy.

BricBoOOIMBIIIKECS YaChl UCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXHOCTH IS
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHU)XEHHBIM YPOBHEM pa3BUTHUSI CIIOBECHO-
JIOTUYECKOTO MBIIIICHUS, €r0 M3yYeHHUE JTOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
NOCTYITHOM Il yYE€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEIYET YIEIHTh
paszenaM, CBA3aHHBIMU C TIOBTOPEHHEM IPOWJIEHHOTO MAaTE€pUala, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUNW W 3aJaHUN, CBSI3AHHBIX C IMPAKTUYECKOW NEATEIBbHOCTHIO
00yJaroIIMXCs.

Heobxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MaTepuana Hu
XapakTep €ro M3JIOKEHUsA: TEOPETUYECKHM MaTepuan MPENnoJHOCUTh B MPOLECCE
peleHns 3a7a4 W BBINOJHEHUS 33aaHUM HATJIAIHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA U 3allOMHUHAHUS CIOXKHBIX (POpPMyJ, pelIeHUs] HECTaHIAPTHBIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeT u3ydyaTh B 03HAKOMUTEIBHOM ILIAHE.

®denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboyell Mmporpammsl
cBOOOy B paclpe/ie]IeHnu MaTepuaina 1o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BpEMEHH Ha U3yYEHHUE TeM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIBHO OMPEeIIIeTCs
00pa3oBaTeNbHON OpraHu3alrel U 3aBUCUT OT OCOOCHHOCTEN IPYIIbl 00yYarOIIXCA
¢ 3I1P u ux ocobsIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JeATeabHOCTH oOy4damomuxcs ¢ 3IIP, oOycioBieHHbIe
0co0bIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH MW oOecrneYHBaIONIUE
O0CMBICJIEHHOE OCBOEHHE COIeP:KaHNU 00pPa30BaHus MO npeaMeTy «MaTeMaTHKay

Conepxanue BHUIOB JesTenbHOCTH oOywaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 obmux 11 Bcex 00yUYaronuxcsi BUIOB ICSITEIBHOCTH CIEAYET YCUIIUTD
BUJIBI JICATEIIHLHOCTH CIIEM(UYHBIC ISl JAHHON KaTEropuu AeTeil, o0ecrieunBaroIine
OCMBICJICHHOE OCBOEHHE COJIepkKaHUg OOpa3oBaHUsl IO MPEIMETY: YCHUIICHHE
MPEIMETHO-TIPAKTUYECKON JESITEIbHOCTH C AaKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
YepeI0BaHUE BHUJIOB JCATCIBHOCTH, 3aJICHCTBYIOIIUX PAa3jIMYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHME MaTepuajia ¢ OIOpPOM Ha AJITOPUTM; «IIOLIArOBOCThY» B U3YUCHUU
Marepualia; UCIOoJIb30BaHte JOMOJHUTEIIbHOW BU3yaIbHOM OMOPHI (CXEMBI, ITa0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MpOleCCe M Pe3yibTaTe ACATEIbHOCTH;
BBITIOJTHEHUE CIICIUANIBHBIX 3aJaHul, OOCCIEYMBAIONINX KOPPEKIHIO PETYJISINH
y4eOHO-TT03HABATEIIBHON JICITEIIBHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yIbTaTa.

denepanibHas TEMAaTHUUECKass U TEPMUHOJIOTUYECKAs JIEKCHMKAa COOTBETCTBYET
®AOIT O0O0.

Jns oOyuvaromuxcsa ¢ 3IIP cylmecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTrepuajioM Mo mnpeaMery. [lpoBoauTcs cnernuaibHas padoTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYyYarOIMMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3ydaembie TepMUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTeIbHA BU3yalbHAas
MO/IepKKa, aJITOPUTMBI paOOTHI C ONPEICTICHUEM, OTIOPHBIE CXEMBI JJIS aKTy JTH3allUuH
TEPMHUHOJIOTHUH.

MecTo yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootBercTBUM c ®DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 001Iero oOpa3oBaHus y4deOHBIM TpenMer «MaremaTtukay
BXOJUT B TPEIAMETHYIO o00jacTh «MaremaTnka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax yueOHbBIN mpeameT «MartemaTthkay
TPAJAUIIMOHHO M3Y4YaeTCs B paMKaX CIEAYIONINX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIIOYAsl JIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTed) u «l'eomerpus». Hacrosiuei nporpammont
BBOJIUTCSI CAMOCTOSATENbHBIN YueOHbINH Kypc «BeposiITHOCTh U CTATUCTHKAY.

OO11ee YnCI0 YacoB, PEKOMEHJOBAHHBIX /ISl U3YUYEHUSI MaTeMaTUKu (0a30BbIii
YPOBEHB) Ha ypPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Heflento), B 6 kitacce — 170 vacoB (5 yacoB B HeJen0), B 7 Kiacce —
204 gaca (6 yacoB B HeJeno), B 8 kinacce — 204 yaca (6 4acoB B HeJel0), B 9 kiacce
— 204 yaca (6 yacoB B HEJIEJIO).

IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOro npeamera «Maremaruka»
Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

W3ydyenne wmareMaTukKd Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
HalpaBJeHO Ha JocTHkeHne odydaromuMmucs ¢ 3[IP 1MuHOCTHBIX, MeTapeIMETHBIX
U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB OCBOEHUS YUEOHOTO MPEIMETA.

JInNYHOCTHBIE  pe3yabTarbl OCBOCHUS IPOrpaMMbl [0  MaTEMAaTHKe
XApaKTEPU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECA K IPOLUIOMY M HACTOSALIEMY POCCUNCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIIEHHEM K JIOCTHKEHHSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCHICKOU
MaTEMaTHYECKOM IIIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JIOCTMKEHUI B JPYrHMX HaykKax U
MPUKIAAHBIX cepax;

rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA W peah3aluy €ro
[paB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBI€HUH, MpPOLEAYyp TPakJaHCKOro ooOmecTBa (HampuMmep, BbIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX IpOoOJIeM, CBA3aHHBIX C
OPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUIM HAYKU, OCO3HAHMEM BaKHOCTU MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B IESITEIIBHOCTH YYEHOIO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTUE B PpEIICHUU NPAKTUYECKHUX 3a7ad
MaTeMaTHYECKOM HANpaBJICHHOCTH, OCO3HAHHEM Ba)XXHOCTH MAaTE€MaTU4eCKOro
oOpa3oBaHus Ha MPOTSHKEHUU BCEW JKU3HU U1 YCHEWIHOW mNpodeccuoHalIbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HMHJMBHUAYaIbHOW TPaeKTOpUU 0Opa30BaHUSA U >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

3CTEeTHYECKOE BOCIMTAHME:

CIOCOOHOCTBIO K  HAMOILMOHAIILHOMY H©  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTuyeckux OOBEKTOB, 3aJlady, pEUICHUH, pacCyX ACHUH, YMEHHIO BHJIETb
MaTeMaTH4eCK1E 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 NO3HAHMA:

OpUEHTalMEel B JEIATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
NpeacTaBiIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKa, MPUPOIbI U
oOuiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HaykKd Kak c¢epbl YeJIOBEeYeCKOU
NEATEIbHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYUMOCTH JUIsl Pa3BUTHs LMBWIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKH W MaTeMaTU4YeCKON KyJIbTYpOll Kak CpeacTBOM
NO3HAHUS MHpA, OBJAJCHUEM IIPOCTEHIIMMHU HAaBBIKAMHM HCCIEN0BATEIbCKON
NEATEIbHOCTH,

¢puznyeckoe BocnuTaHue, (POPMHPOBAHHE KYJIBTYPbI 310POBbA M
3MOLMOHAJIBLHOIO 0JIArOMOIy YU



TOTOBHOCTBbIO NPHUMEHSTh MaTeMaTUYeCKUE 3HAHUS B HHTEpPECax CBOEro
3JI0pOBbsI, BEACHUS 3J0POBOI0 00pasa )K13HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN
peKUM  3aHATUH W OTHbIXa, peryasipHas  (usuueckas  aKTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pediekcuy, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOI0 K€ IpaBa APyroro 4eaoBeKa,

IKOJI0TrHYecKoe BOCIIUTAHHE:

OpUEHTalKEel HA MPUMEHEHHE MAaTEMaTU4YEeCKUX 3HAHUW JJI PEIICHHs 3a1a4 B
00JacTH COXPAHHOCTH OKpPYKAIOIIeH cpeibl, JIAHUPOBAHMS MTOCTYNKOB M OIIEHKU MX
BO3MOXKHBIX TOCIEACTBUN JJIS OKPY>KaIOIIEeW Cpeibl, OCO3HaHUEM TIII00ATBLHOTO
XapakTepa FKOJIOTUYECKUX MPOOIeM U IMMyTeH UX pelieHus;

aJanTanus K M3MeHSIOIUMCS YCJI0BUSM COIUAIBHOI U PUPOIHOI cpeabl:

TOTOBHOCTBKO K JCHCTBUSM B YCIOBHSX HEOIPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEUW KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYHO AEATENBHOCTb, B TOM YHCIIE
YMEHUE YUUTBCS y APYTHX JIIOAEH, MPpUOOPETaTh B COBMECTHOM AEATEIBHOCTH HOBBIE
3HAHWS, HABBIKM U KOMITCTCHIIUH W3 OTBITA IPYTHX;

HEOOXOIMMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIHE
(GopMynupoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 OOBEKTaX U SIBICHHSIX, B TOM YHCIE
paHee HE W3BECTHBIX, OCO3HaBaTh JeQUIUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallMl0 Kak BbI30B, TpeOyIOIUH KOHTPMEpP, KOPPEKTHPOBAThH
NPUHUMAEMBbIC PpEIIEHUsS W JCUCTBUS, (OPMYIUPOBATH M OICHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3y/bTaThl:

B pesynbrare ocBoeHHs MpOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopmupoBanbl
METaIpEeAMETHbIE PE3YNbTAThl, XapAKTEPU3YIOLIMECS OBIAJICHUEM YHUBEPCATbHBIMU
MMO3HABATEILHBIMU JICHCTBHUSIMU, YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMH
1 YHUBEPCAITBHBIMU PETYIATUBHBIMU JICHCTBUSIMH.

OBaanenue YHHBEPCAJTbHBIMHU Y4eOHBIMU NMO3HABATEJIbLHBIMH
AeHCTBUAMM:

yCTaHaBJIMBaTh  MPUUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBISIBIIATH JCQPUIIUT JTaHHBIX, HEOOXOIMMBIX JUIsI PEIICHHs] TOCTAaBICHHOM
3a/1auu;

C TMOMOIIBI0 YUYUTENs BBIOMpATh CIOCOO pElIeHHs MaTeMaTHYeCKOM 3aJaduu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHSATh ¥ TPeoOpa3oBbIBATh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a]1auH;

NOHUMAaTh M HHTEPHPETUPOBATH MHGOPMALMIO PA3JIUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

WUTIOCTPUPOBATH pelllaeMble 3a/1a4u rpaduuEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.



MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIAHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbI W Jp.) Uil WUIIOCTpAIlid, WHTEPIPETAIHH,
apryMEHTALUU.

OBjajeHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUSIMM:

OpPraHU30BBIBATh YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3aaY;

B3aMMOJICUCTBOBATh U HAXOJUTh 00IIIHE CTIOCOOBI pabOThI; pabOTaTh B IPYIIIIE:
HaXOJuTh OOIlee pelleHne U paspeniarb KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIMHK U y4ETa UHTEPECOB; CIYIIATh MApTHEPA; POPMYIUPOBATH, APTYMEHTHUPOBATH
Y OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUYEK
3peHUs. W pas3pemiaTth KOH(JIUKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TIO3UIHAID W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEro pEIIeHUs B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTHUMU YJIEHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJiaeHne YHHBEPCAIbHBIMYU YUeOHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CTaBUThH 1I€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI IS PEHICHUS Y4EOHBIX
MaTEMaTUYECKUX TPOOIIeM;

IJIAHUPOBATh M OCYLIECTBIISITH JCATEIBHOCTb, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMynupoBaTh W YACPKUBATh Yy4EeOHYIO 3a7ady, COCTaBJSATh IUIAH H
MOCJeI0BaTEIbHOCTD JICHCTBUI;

OCYILIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBAaTh MPOLECC U  pe3yJibTaT ydyeOHOM  MaTeMaTH4eCKO
NEATEIbHOCTH;

aJICKBaTHO OILICHUBAThH MPABUILHOCTD UJIM OIIMOOYHOCTh BHITIOJIHEHUST YUEOHOM
3a1a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PeIlICHHUS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
0oOHapyKEeHHsI OTKIIOHEHUH M OTJIMYHM OT ITAJIOHA.

MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH Yy4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NeSTeTLHOCTH, OMPEIEIATh TMO3UTHUBHBIE M3MEHEHWS W HaIpaBJICHHs, TPEOyIoIue
JajdbHEUIIeH paboThI;

peryJIMpoBaTh COCOO BBIPAYKEHUS IMOIIHIA.

[IpenmeTHbIE pe3yapTaTbl OCBOCHHUS IPOIPAMMBI [0 MATEMATUKE NIPEICTABIEHBI
1o rogam oOy4yeHHUsl B paMKax OTIEJIbHBIX YUYEOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Maremarukay», B 7-9 kiaccax — KypcoB «Anredpa», «['eomerpus», «BeposTHOCTD U
CTaTUCTUKA.



OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSTHM (Yucio,
BENIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneyrBaronux MPeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
3I1P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noaseaeHue ooyuarommxcs ¢ 3[1P Ha TocTynmHOM /1711 HUX ypOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXKAIOIIET0 MUPAa;

* ¢opmupoBaHue (PYHKIMOHAJIBLHOM MaTeMaTH4YE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJYUYEHHbIE pE3YyJNbTaTbl W OLIEHUBAaTh WX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudmMeTnyecKas U TeoOMeTpUIecKas, KOTOPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYIoM, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBHH. Takke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOphbl U ONMUCATETLHON CTAaTUCTHUKHY.

N3ydenne apudmernyeckoro marepuaia HauMHAETCS CO CHUCTeMaTH3allud M
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIAX, MOJYUYCHHBIX B HadaibHOU mikoise. [Tpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKH W (HOPMUPOBAHUE HOBBIX
TEOPETUUYECKUX 3HAHUN COUETACTCS C PA3BUTHEM BBIYMCIUTEIBHOU KYJIbTYpPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHITUM NpuEMaM MPUKUAKA U OIIEHKH pPEe3yJIbTaTOB
BbIYUCIICHUN. M3yueHne HaTypaibHBIX YUCEN MPOJ0JKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHSATUSIMU TEOPHUH JIETTUMOCTH.

Jpyroii KpymHBIi OJOK B COMEpKaHUH apu(PMETHUECKONU JTMHUU — 3TO JIPOOH.
Hauano n3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX IP0OEi OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATalm B OCBOCHHH APOOEH, KOT/Aa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECITUUHBIX IpOOei, uTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IpaBuja ACUCTBUU C
JNECATUYHBIMA JIPpOOSIMH  MOXHO OOOCHOBaTh YK€ HM3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUIM C OOBIKHOBEHHBIMHU JAPOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU
JIPOOSIMU PACHIUPUT BO3MOKHOCTH JJIsi TIOHUMaHUsI OOyYarolMMUCS MPUKIATHOTO
IPUMEHEHUSI HOBOM 3allMCH MPU U3YUYEHUU JAPYTUX MPEIMETOB U IPHU MPAKTUYECKOM
ucnosibzoBanuu. K 6 kiaccy oTHecEH BTOpOM dTalml B M3YyYEHUU JApoOeH, Trie
IIPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS M MpeoOpa3oBaHUsl APOOEH,
OCBOEHHE HOBBIX BHIYMCIUTEIbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCICHUH,
B TOM YHCJIC 3HAYEHUN BBIPAKECHUMN, COMEPKAIIMX U OOBIKHOBEHHBIC, U JCCATUIHBIC



IpoOu, yCTAaHOBJIEHUE CBS3EM MEXIY HUMH, PACCMOTPEHUE NMPUEMOB pelIeHUs 3a1a4
Ha apoOu. B Hauasne 6 kiacca MpoMCXOIUT 3HAKOMCTBO C TIOHATHEM TPOIICHTA.

Oco0OeHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBIISETCS
TO, YTO OHH TAKKE MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3yuyeHus: TeMbl «llooXKuTENbHBIE U OTPULIATENBHBIE YHCIIA» BBIACIAETCS MOJITEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEIBHBIMU YHCIAMU IPOUCXOJMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. OJTO TO3BOJISIET HA JOCTYIHOM YpPOBHE
MIO3HAKOMUTD yYAIINXCS PAKTUYECKHU CO BCEMH OCHOBHBIMU IMMOHATUSIMH TEMBI, B TOM
Yyycjie U C TpPaBWIAMH 3HAKOB IPU BBINOJHEHUU apU(PMETUUYECKUX JICUCTBUI.
N3yuenue palioHaNbHBIX YUCENI HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce anredpsl 7 Kjlacca, 4TO CTaHET CJEIYIOIIMM IPOXO0I0M BCEX MPUHIUIHATIBHBIX
BOIPOCOB, TEM CaMbIM pa3JIeJIeHUE TPYJHOCTEN 00JIeryaeT BOCIpUsATUE MaTepraa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue NpuémMsl penieHus. TekcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1add CIIECTYIOIMINX
BHUJIOB: 33/Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha paboTy H
MIPOU3BOAUTENIBHOCTh, HA MPOLEHTHI, HA OTHOWIEHUs W mpornopuun. Kpome Toro,
oOyyJarouiecsi 3HaKOMSTCS C NpUEMAMM pelIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BapUAHTOB, y4aTcsi paboTaTh ¢ MHPOpMaIIUE, TPEeICTaBICHHON B (hopMe TaOIUI] WK
Iarpamm.

B ®enepanbHoii  pabodeil mporpamMme MpeaycMOTpeHo (opmupoBaHue
IpONEAEBTUUECKUX allreOpanuecKkux NpeacTaBieHnil. bykBa Kak CMMBOJ HEKOTOPOIO
YyCJIa B 3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJAMTCS ITOCTENEHHO.
BykBeHHass CMMBOJIMKA IMIMPOKO HMCHOJB3YETCsl MPEXKIEe BCEro MJs 3alucH OOLIuX
YTBEPXKACHUM M  MpejiokeHud, G(opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEINS YUCIA.

B kypce «Marematukn» 5—6 KIaccoB MPEICTABICHA HArJISHAS F€OMETPHS,
HalpaBj€HHasT Ha  pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs1, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIH 3Tall B U3YYEHUH T€OMETPUH,
KOTOPBIN OCYILECTBISICTCS Ha HArJIAIHO-IPAKTUYECKOM YpOBHE, OIUPAETCs Ha
HarJIsIAHO-00pa3Hoe  MblIUIeHHe oOydarouuxcs. boinbiiass pojib  OTBOJAUTCSA
MIPAaKTUYECKOM  JEATEIbHOCTH,  OIBITY,  3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUUYECKMMH (UTypaMH Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIUMH KOH(HUTypamusiMu, y4daTcsi u3o0paxaTh MX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B
MpoLEecce U3yUeHUsl HArJsAHONW Te€OMEeTpUN 3HaHUs, OJyuYeHHbIe 00y4aroIUMUCS B
HayaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMy MaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHbBIN
npenMer «MaTtemaTuka», KOTOPBIM BKJIIOYAeT apU(PMETHUECKUd MaTepuanl u



HarJIsAHY0 FE€OMETPUIO, & TAK)KE ITPONEAEBTUUECKUE CBEACHUS U3 alIreOpbl, 2JIEMEHTHI
JIOTWKH Y Hayaja OMHUCATEIbHON CTaTUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAEIIO B TEUEHHE KaXKJI0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypajbHble 4nciia v HyJIb

HartypaneHoe uwncno. Psa nHarypanbubix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBO) MPSIMOiA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HETIO3MIMOHHON CUCTEMBI CUMCIICHUS™ ., [lecATHYHAS CUCTEMA CUMCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6b! cpaBHeHUs1. OKpyTIIeHUE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISl IIPHU CIIOKEHUU. Bbruuranue
Kak JieiicTBHe, OOpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBA
HYJIA U €IUHUIIBI IPU yMHOXKEeHUHU. JleneHne kak nercTBrue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3yibrara
apupmeTnyeckoro neuctBus. IlepemecTUTeNnbHOE M COYETATEIBbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHs, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHS ™.

Hcnonb3zoBanue OykB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe unciaa. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3allkiCh 4YHWCIa B BHJE CYMMBbI
pPa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BpIlUMCIIEHHE 3HAYECHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUS  JaeuWcTBui.  Mcmonp3oBaHWe  NMpU  BBIYMCIEHUAX
NEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKEHUS,
*pacrpeaeuTeaIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o JpobW Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OO6bikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBuibHbIE ApoOu. CMmemanHas Jpoob;
peACTaBJIeHUE CMEIIaHHOM IpoOu B BUJI€ HETIPABUIILHOM APOOU U BBIICICHUE 1ETI0M
YacTH YUCJIa U3 HeNpaBWIbHOU apodu. M300paxenue npolOelt ToukaMu Ha YUCIOBOM
npsimoii. OcHoBHOE CBOMCTBO ApoOu. *Coxkparnienue apooeit. [IpuBenenune apodu
HOBOMY 3HameHaTeno*. CpaBHEeHUE APOOECH.

CrnoxxeHue u BbIYMTaHUE JpoOeil. YMHOXKEHHE U JelieHue apoOeil; B3auMHO-

1 3neck u ganee * *0603HAYEHBI TEMBI, H3YUEHHE KOTOPBIX MPOBOJUTCS B 03HAKOMHUTENbHOM I1ane. Ilenaror
CaMOCTOSATEINIFHO OTPEENICT 00bEM H3y4aeMOro MaTepuara.



obpatHbie 1podu. *HaxokaeHne 4acTu 11eJI0r0 U IeJI0T0 M0 €ro 4acTu™.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOM B BHUIE
O0OBIKHOBEHHOU. 300pakeHne AeCITUYHBIX IpoOel TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JNECATUYHBIX ApOOeH™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepebOpoM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 Ta0IUI] U CXEM.

Pemienne 3amad, coaepKallluX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETUUMHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBieHne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHUATPAMM.

Harasignas reomerpust

Harnsinaele npeacraBineHus o (Urypax Ha MiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoin, octpeii,
TyNO# U pa3BEPHYTHIE YTIIbI.

JnuHa oTpe3ka, METPUYECKHUE E€IUHUIIbI IIUHbL. J[JIMHA JTOMaHOH, EpUMETP
MHOTOYyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YTJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harmsinuele mnpencrtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
PSIMOYTOJILHUK, KBaJIpaT; TPEYyTOJIbHUK, *0 paBeHCTBE Puryp™*.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdaton Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MpsIMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KIIETYATOU
Oymare™. Mcnonap30BaHe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpSAMOYroJibHUKA M MHOTOYTOJIBHMKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4HucJle (puUryp, m300pak€HHbIX Ha KieTdyaTrod Oymare.
Enuaunier usmepenus mionaau.

*HarnsaHeie mpeACcTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBII
rapasuJielIeIuIe]n, KyO, MHOTOTPaHHUKH. N3obpaxkenue NPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3épTku kyba wu mapamenenunena. CozgaHue Mojenen
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTUIIMHA | JIp.)™.

*O0béM MPSMOYTONBHOTO TMapajuienenumnena, kyoa. EguHuier usmepeHus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

ApudmeTnueckue ACUCTBHS C MHOTO3HAYHBIMH HATypajibHBIMU YHCIAMH.
YucnoBble BhIpaXEHHs, MOPSIIOK JCHCTBUIM, UCIIONb30BaHnEe CKOOOK. Mcnonb3oBanue
IIPU BBIYUCICHUSIX NEPEMECTUTENBHOIO U COYETATENIBHOIO CBOMCTB CIIOKEHUS H
YMHOXXEHHMS,  *paclpelesUTeIbHOTO  CBOMCTBA  yMHOXEHHS.*  OkpyrieHue
HATypaAJbHBIX YUCEN.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOwree kpaTHoe. [lenuMocTh CyMMBI M POU3BEACHUS ™. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHWE IpoOei.
CpaBHenue u ymnopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKIACHHE YacTU OT
[EeJIOr0 M LeJoro mo ero d4actu. J[[poOHoe uMcino Kak pe3ylbTaT JeJICHHS.
[IpencraBnenne aecATUIHOW APOOM B BHJIC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
IPEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble apoOu U
METpUYECKasi cucTtemMa Mep. ApupMeTHUECKUe JEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JAaHHOM OTHOIIEHHMU. *Macmrtad™, npornopuus.
IIpuMeHeHre nTpONOPLU PY PEILIEHUH 3a/1a4.

[TonsiTMe npoLeHTa. BerynciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
MPOLICHTHI. BhIpaskeHre OTHOLLIEHUS BEJIMYUH B IPOLICHTAX.

ITos10skMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucna. Llenpie uncna. *Mopynp uyucina,
reoOMEeTpUYecKas MHTeprnperauus Moayias uucia™. HWM3o0paxeHue uyucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEILHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoeHue Touek u puryp Ha KOOpAUHATHOM
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB AJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTnueckux JeWcTBU. *ByKBeHHBbIE BBIDAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyIibl; (GOpMyYIIBI TEPUMETPA U IUIOIIAN MPSAMOYTOJIbHHUKA, KBaJpara, *00béMa
napauienenuneaa u kyoa*.

PenieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apudMETHUYECKUM  crocoboM. *PemeHue
JIOTUYECKUX 3aJay. Penienne 3a1ad nepedopoM BceX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amau, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EQuHHIBI M3MEpeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHU, CKOpPOCTU. CBA3b MEXKy €IMHULIAMHA U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMU; pElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OneHka U MPUKUIKA, OKPYTIEHUE pe3yJibTaTa™.

*CocraBiieHue OyKBEHHBIX BBIPAXXEHUI 110 YCIOBHIO 3a4a4n™.

ITpencraBieHre AaHHBIX C HOMOLIbIO Tabnuu U auarpamm. CronOuarbie
JUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPyTrOBBIX IHArpamM.

Harasgnas reomerpus

Harnsgasle npeacrasieHus o purypax Ha IJI0CKOCTHU: TOYKa, IIpsiMasi, OTPE30K,



Jy4, yroJl, JOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3anMHOE pacroyioKE€HUEe JBYX MNPAMBIX Ha IUIOCKOCTH, IapajlieibHbIE
NpsIMble, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOIl; JJIMHA MapIlIpyTa Ha KBaJpaTHOU CETKeE.

WN3mepeHre W TMOCTPOEHHME YIVIOB C IIOMOIIBIO TpaHcnopTupa. Bunbl
TPEYTOJIbLHUKOB: OCTPOYTOJIBHBIN, IIPSAAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEThIPEXYTOJBHUKOB. [IpsAMOYTONBbHHK, KBAaApaT: HUCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, nauaronaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHUPKYJS, JHMHEWKH, YroJbHUKA, TpaHCHopTupa™.
[TocTpoenus Ha kieT4aToi Oymare.

[Tepumerp MHOTrOyroapHuKa. [loHATHE MIOLIAAN PUTYPBI; €AUHULIBI U3MEPEHUS
riomaay. [Tpubmmxénnoe naMepenue miomaau (Gpuryp, B TOM 4HUCie Ha KBapaTHOU
cetke.™ [IpuOnmxkEHHOE U3MEPEHHE ITTUHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsanele MpeACcTaBIeHHs O TPOCTPAHCTBEHHBIX (PUTypax: mapajiiesienuIie],
KyO, Tmpu3ma, nUpaMuja, KOHyC, LWIMHAp, map u cdepa. HMN3o00paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHAPA U
koHyca. CoznaHue Mojieneil MpocTpaHCTBEHHBIX (GuUryp (M3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U Jp. ).

[Tonarne oOBEMa; eauHUIIBI H3MEpeHuss 00béMa. OO0BEM MPAMOYTOJIBHOTO
napajsenenunena, kyoa*.

IJIAHUPYEMBIE TTPEIMETHBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAM.

OcBoenue y4yebHoro kypca «MartemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO 00ecreunBaTh JOCTIXKEHHE CIEAYIOIMX MPEIMETHBIX 00pa30BaTelbHbIX
pe3yJIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHPOBATHCS B TMIOHATHUSAX U OTICPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYypaJbHBIMU YHUCIIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSAOUYUBATH HATYPAIbHBIC YUCIIA, CPABHUBAThH B MPOCTEUIIINX
CiTy4astx OObIKHOBEHHBIE APOOH, ACCSITUUHBIEC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HaTypaJibHbIC YUCIIa TOUKaMU Ha KOOPAUHATHOM (YHCIIOBOM)
MIPSIMOM.

BoinonHaTh  apugMeTHUecKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasIX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUI.

OKpyIJIsITh HaTypaJibHBIE YHCIIA.



Penienne TekcTOBBIX 33124

Pemare TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C TMOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOXHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPABJISAIOIIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTH (IPU HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIIbI, 0003HAYCHUS MIPU PEIICHUH
3azay.

[Tosib30BaThCs OCHOBHBIMH €UHUIIAMHU W3MEPEHUS: 1IeHbI, MAaCChl; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 jnpyrue (mpu
HEOOXOAMMOCTH C OIIOPOM Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekaty uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOI04YaToOMn
auarpamme, HHTEpIpETUPOBATh MPEICTaBICHHBIE JaHHbIE, UCTIOIb30BaTh JaHHBIC TTPU
pelIeHnu 3a1a4.

Harasignas reomerpus

[Tonp30BaThCsd FEOMETPUYECKUMHU MOHSATUAMH: TOUYKA, IpsiMasi, OTPE30K, Iy,
yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEWIUX Gopmy
M3YUYEHHBIX TECOMETPUUECKUX (DUTYD.

Hcnonb30oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJIbHON OMOpe,
CBSI3aHHYIO C yIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YIoJl, BEpIIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIuyC, IUAMETP, LIEHTP.

N300pakath W3y4deHHBbIE TeoMeTpuueckre (Urypsl Ha HEJIWHOBAHHON W
KJIeTYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKH (TIOCTIe COBMECTHOTO aHAIN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEUKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHMKA, KBajJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Beluucnare mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKA, GUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCle (Uryp, H300paKEHHBIX Ha
KJIeTyaToun oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKUMH €IUHHUIIAMU HW3MEPEHUS JJIUHBI,
TJIOIA/N; BRIPAXKATh OJTHU €IMHUIIBI BETUYHHBI Yepe3 Apyrue (Mpu HEOOXOTUMOCTH C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

Pacnio3naBaTh mapasienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS;, HAXOAUTHh H3MEPEHUS Tapajljieienunena, Kyoa.

Beraucisate 00b€M KyOa, mapaienenunena Mo 3aJaHHBIM H3MEpPeHUsM (C
OTIOPOM Ha aJITrOPUTM YUYEOHBIX JIEUCTBUM), MOJB30BATHCS CAMHUIIAMU H3MEPEHUS
00BEMa.

PemaTte HecJOXHBIE 3aJa4l Ha HM3MEPEHUE T€OMETPUYECKUX BEIMYMH B
NPAKTUYECKUX CUTyalusiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOHA).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOaMU HUX 3alKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aUCH YKCIIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUST YUCTOBBIX BhIPAXKEHUMN, BBIMOIHATh IPUKUIIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX TEUCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh YyMciia TOYKaMHU Ha KOOPJIMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTiisiTh 1IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
PUOTUKEHUS YHUCEIL.

YucsoBble 1 OyKBEHHbIE BHIPAKEHHUSA

OpueHTHPOBATHCS B TIOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aIKChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MMPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JACIUMOCTH (MPU HEOOXOJMMOCTH C OMOpPOM Ha
aJTOPUTM IPaBUIIA), PACKJIa/IbIBATh HATYpaJbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIpQKEHUW, HAXOJUTh 3HAYEHUS OYKBEHHBIX  BBIPAKEHHM, OCYIIECTBIISS
HE0OXOAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4EOHBIX
JEUCTBUM ).

Haxoauts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Peienue TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METHYECKUM CIIOCOOOM C
ONOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp MpOCTEUIIne 3aJ1a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, POIEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4yd Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaum, cojaepkalue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(PMETUUECKUE JEeUCTBUS, OIICHKY, TPUKUKY;
MOJIb30BATHCS EAUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJINYUH.

CocTaBnsiTh OyKBEHHbIE BHIPAXKEHHS IO YCIOBUIO 33/1a4d MOCJIE COBMECTHOTO
aHanm3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, HA JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE PU PEIICHUH 3a]a4.

[TpencraBisaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YYCHHBIX TE€OMETPHUYECKHX IUJIOCKMX W MPOCTPAHCTBEHHBIX (UTyp, TpUMEpHI
pPaBHBIX U1 CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IMHEHKU, TPAHCIIOPTHPA HA HETMHOBAaHHOM
U KJIET4aTOl OyMare n3y4eHHbIE IUI0CKHE TeOMETpUYecKue (pUrypsl U KOH(UTYypaLuH,
CUMMETPUYHBIE (QUTYPBI.

HMmeTp npeacTaBieHHE O TEOMETPUUYECKUX MOHATHSAX: PABEHCTBO QUIYD,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHUHU.

HaxonuTh BEIMYHMHBI YIJIOB U3BMEPEHUEM C MTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJb30BATHCA NPHU PELIEHWU 3a1ad TpagyCHOU MeEpou
YIJIOB; PACIIO3HABATh HA YEPTEXKAX OCTPBIN, PAMOU, pa3BEPHYTHIM U TYIION YTJIBL.

BblUuCHATh NJMHY JIOMAHOM, IMEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AMHUIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
TIpyTHE.

Haxonuth, UCTonb3ysl YEePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaJPaTHOU CETKE.

Bbruncnsate miuomanb  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKY, HA paBHbIE GUTYPBI, JOCTPaUBaHHE 10
OPSIMOYTOJIBHHAKA; TOJIb30BaThCS OCHOBHBIMH E€IUHULAMH H3MEPEHHMs IUIOIIAIH;
BbIpaXkaTh OJIHU €IMHULIBI U3MEPEHUS IO yepe3 Apyrue (Ipu HeoOXOAMMOCTH C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

Pacno3HaBaTh Ha MOAENAX M HM300pXKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aTo OyMare mpsIMOYTOJIbHBIN MapasuiesIenumes.

Boruucnsate 00bEM NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojb30BaTbCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CIpaBOYHYIO0 HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyausIX (MIPH HEOOXOUMOCTH C BU3YaTIbHOU OTIOPOHA).

OE/TEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIIACCBI
esu n3yueHust yueOHOro Kypca

Anrebpa sIBIISIETCS OJAHMM W3 OIOPHBIX KYPCOB OCHOBHOHM INKOJIBI: OHA
oOecrieuynBaeT W3y4eHUE IPYTUX IUCIMIUINH, KaK eCTCCTBEHHOHAyYyHOTO, TaK H
T'YMaHUTApHOTO [IUKJIOB, €€ OCBOCHUE HEOOXOIMMO IS TPOIOIDKEHUS 00pa3oBaHUs U
B TIOBCEIHEBHOH >XM3HH. Pa3BuTHe y OOYyYaromMXCsl HAy4YHBIX TPEACTaBICHHU O
MIPOUCXOKICHUN
U CYUIHOCTH anreOpanueckux aOCTpakiuii, crocode OTpaXeHHs MaTeMaTHUYeCKOi



HAyKOHM SIBIEHWU U TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJM MATEMATUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IJIS aalTalliy B
coBpeMeHHOM HH(poBoM obmecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  YMEHUsS  HaAONIOJaTh,  CpaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpebyer KPUTHUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJBI, (POPMYIHPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl 0O0ecrneyuBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUs OOYYalolMXCSl: OHU UCHOJIb3YIOT JCAYKTHBHBIE M HMHAYKTHUBHbBIC
paccyxJieHus, oO00OIleHHe M KOHKpETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeAnojaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESTEIPHOCTH  OOYYalIIMXCA, TIOITOMY CaMOCTOATENBbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeaTeIbHOCTHOTO IPUHIIUIA
0o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE IWHUU: «YUucna u
BBIYUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 aTux coaepKaTelbHO-METOANYECKAX JTMHUN Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUsSI Kypca, €CTECTBEHHBIM OOpa3oM MEpeIuieTasich U
B3aUMOJICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xo7e m3yueHus: Kypca o0ydarouuMcest
NPUXOJIUTCS JIOTUYECKH PACCYXKaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ecO000pa3HO BKIIOYHUTH B IPOTPaMMy HEKOTOPBHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/IeNIbl MATEMAaTUYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIMIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTUYECKOTO si3bIKa. Takum 00pa3oM, MOKHO YTBEPKIAaTh, YTO COACPKATEIHHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AmnreOpay SBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucna ©  BBIYMCICHUS» CIYKAT OCHOBOM  JIJIA
JNadbHEUIero M3y4eHUsi MaTeMaTUKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOyYarommuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUSI TOJIb30BAThCA AJITOPUTMaMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHSATHUS O YKUCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBHBIMU U
UppaMOHATBHBIMU YHUCIaMHU, (OPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHHOM
qucIie. 3aBepIIeHre OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHUs.

Coneprkanue ABYX alireOpandecKuX JUHUN — « AITeOpandecKue BEIPAKCHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHUIO Y OOYyUYaAIOIIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTO i pelieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJlad. B OCHOBHOI mIKOJE
y4eOHBIM MaTepuall TPyHIUPYeTCs BOKPYT pallMOHAIBHBIX BbIpakeHUU. Anrebpa
JNEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKa ISl IOCTPOCHUSI MAaTEMAaTHUECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBJIEHUN peanbHOro mupa. B 3amaun oOyueHus
anredpe BXOIAT TaKXke JalbHEWlllee pa3BUTHUE ANTOPUTMUYECKOIO MBbIIUICHHUS,
HEO0OXOIUMOro, B YaCTHOCTH, I OCBOEHHUS Kypca HMH()OPMATUKH, U OBIAJICHUE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [I[peoOpazoBanne cuMBOJIBHBIX (HOPM BHOCUT



CBOM crneuM@uueckuid BKJIaa B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEN K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBHO-TPAUUECKON JIMHUMA HAICJICHO HAa TOJyYCHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH Iis
OMHCAaHUsI M HUCCIEJOBAHMUS Pa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro martepuaia CrocoOCTBYET Pa3BUTHIO Yy OOyHarOUIUXCA
YMEHUS WCIOJb30BaTh Pa3IUYHbIE BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUHU LIUBUIIM3ALMH U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TuUIaHy B 7-9 Kiaccax wH3ydaeTcs YYeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COJACPKAHUS:
«Yucna ©  BBIUMCICHUSN», «ANTEOpandecKue BbIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», « DyHKIUN».

VYyeOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kjaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJOro roja oOydeHHUs, BCETo 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEP)KAHUE YUYHEGHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTwe palMoHANBHOTO 4YHCJIA, 3aluCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad w3 peajdbHOM MPAKTUKM HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJeieHre, Mpeodpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IEIICHUS, 3aMUCh OOJIBIITUX YHUCE]T.

[IporieHThI, 3aMKCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHUE 3aJ1a4 U3 pealbHON MPAKTUKH.

[IpuMeHeHue TNPU3HAKOB  JACIMMOCTH, Pa3jiO)KEHHE HAa  MHOXHUTEIU
HaTypaJIbHBIX YUCET.

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

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
dopmynbl. Berancnenus mo gpopmynam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUI, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBuiia MpeoOpa3oBaHMsl CyMM M TMPOMU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TOJIOOHBIX ClaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.



OpnHowiensl 1 MHOrousieHbl. CteneHb MHorousjaeHa. CloKeHUE, BbIYMTAHHE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUSI: KBaApaT CyMMBbI U
KBazpaT pasHoctd. Dopmyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHUE, KOpPEHb YypaBHEHHUs, IpaBUia MpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHHS, PEIICHHUE JIMHENHBIX ypaBHEHUIN. COCTaBIEHUE YPABHEHUN 10 YCIOBUIO
3ajaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMHU M ero rpaduk 2. CucreMa JByX
JUHEWHBIX YpaBHEHUU C JAByMs II€peMEHHBIMHU. PemieHue cucreM ypaBHEHUI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YpPaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npssMoi. UucnoBele MPOMEXKYTKU. PaccTrossHne MexIy
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcrrcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

[Tonsarue Gpynkuuu. ['paduk dpynkimu. CroiictBa GhyHkuui. JIunelinas GyHKIums,
e¢ rpaduk. I'padpuk pyukumm y = kx + b. *I'paduueckoe peirenne TMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuabie TpUOTMKEHUST UpPAIMOHANIBHBIX uncen™. CBOMCTBa apupmMeTHIeCKuX
KBa/IpATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUAM. *J[eMiCTBUTEIbHBIC YUCTa™.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

AnredpanyecKue BbIPpaKEeHUS

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHNE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PannoHanbpHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHMs U HEPABEHCTBA

KBangparnoe ypaBHeHue, GopMmyrna KOpHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHU, CBOJAIIMXCS K IMHEHHBIM U KBaJpaTHIM. [IpocTeitive
IpOOHO-paIOHATIbHBIE YPaBHEHUSI.

*T'padmueckas HHTEPIPETAIUS YPABHEHUN C IBYMS MMEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHH € JAByMs NepeMeHHbIMU™. Ilpumepbl penieHus: CHUCTEM

2 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX IPOBOJANTCA B 03HAKOMHTEIbHOM Tnane. [legaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



HEJIMHEHMHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Gpynkiun. OOIACTh ONMPEACICHNUS U MHOYKECTBO 3HAYCHUHN (DYHKITHH.
CrnocoOsI 3a1anust GyHKITHA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMH mo e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIMM, OTPAXKAIOIMIUX PEATIbHBIE MPOIECCHI.

OyHKIMY, ONHCHIBAIOIIME TPSIMYI0 M OOpaTHYI0 MPOIMOPIHOHAIBHBIC

k
3aBucHMOCTH, ux rpapuku. Oynxmuny = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelIeHrue ypaBHEHU U CUCTEM YPaBHEHUIT™.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbsHble yucna, *uppanydoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXECTBO JEHCTBUTEIBHBIX YNCEN; NEHCTBUTEIbHBIEC UM CIIA KaK
OECKOHEYHbIE AECATUYHBbIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  uHWCEN, apu(MeTUYeCKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, JJIMTEIBHOCTh HPOLECCOB B
OKpY’KaroIleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yucel. [Ipukuaka u oneHka pe3yiabTaTOB BIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIMXCSA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHus] ypaBHEHHM TpeThbell M 4YeTBEPTOM
CTeneHel pa3oKeHUeM Ha MHOXKHUTEIN ™.

Pemenue qpoOHO-paliuoOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl MEpEMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPaBHEHUM C ABYMS NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHHUM,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.



DyHKIUU
KBanpatnunas ¢yskmnus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIHUHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.
['paduku byHKITHI: y = Kkx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopmMyJioi N-To WieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

*Nz00pakeHrne 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpeccHii
TOYKAMHA Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IINTAHUPYEMBIE ITIPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYEI ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOECleurMBaTh JOCTHUXKEHUE CICAYIONIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yuciaa v BIYMCICHUSA

BeImtotHITE, couyeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPMeTHIECKuE
JEUCTBUS C PaIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YKCIOBBIX BBIPAKEHUIM;, MPUMEHSATH pPa3HOOOpa3HbIC
CrocOObl W TMPUEMBI BBIYMCICHHUS] 3HAUYCHUN APOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OT omHOM (opMBI 3amuicu 4mcend K Jpyroi (IpeoOpazoBbIBATH
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOh). CpaBHUBATH H
YIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyIJIsTh Yncna.

BBITIOTHATE TPUKUIKY W OIEHKY pe3yjIbTaTa BBIYMCIICHUM, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIPAKCHUH.

BEITIOTHSTE ACHCTBUS CO CTEIICHSIMH C HATYPAJIbHBIMHU ITOKA3aTEIsAMU (C OTTOpOi
Ha CIIPABOYHYIO0 HH(POPMAITHIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTCIIA HATYyPATbHBIX
YHUCE.

Pemare mpocreiiime MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBS3aHHBIE C
OTHOIIICHWEM  BEJIWYWH,  MPOMOPIUOHAILHOCTHIO  BEIMYHMH,  TPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 33124 C YIETOM OTPaHUYCHHM, CBSI3aHHBIX CO
CBOMCTBAMH PaCCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS



OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YpOBHE
anre0pandecKor TEPMUHOIOTHEN U CHMBOJIUKOM.

HaxoauTe 3HaueHusi OYKBEHHBIX BBIPAKCHHN MpPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHSTh (POPMYJIbI KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXXUTEJNS,, TPYIIIUPOBKHU ClIaraeéMbIX, MPUMEHEHHUS
(GopMyI1 COKpaIIEHHOTO YMHOKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO MHPOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHWs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepsTh, sABiseTCA 1N
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHne o rpadUyecKUX METOJaxX NpPH PEIICHUU JIMHEHHBIX
YPaBHEHUW U UX CUCTEM.

[TogOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEeM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
NePEeMEHHBIMH; TIOB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiath cuctembl IBYX JUHEWHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucle rpapuiecku (C ormopoi Ha aNropuT™M y4eOHBIX IEHCTBHM).

CocTaBnsTh (MOCIe COBMECTHOI'O aHAJIN3a) U PEILlaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEMHBIX YpPAaBHEHHM MO YCJIOBUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MTOJYyYECHHBIA pPE3yJIbTAT.

Koopaunarel u rpadpuxku. ®yHKUUU

N3o0pakaTh Ha KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YMCIOBBIE MPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TpapUKH TUHEHHBIX GyHKINHA. CTpouTh rpaduk GpyHkimu Y = kx + b,

OnuceiBaTh C TOMOIIBI0 (PYHKIIMIT HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
BeTMYMHAMH ([0 aJITOPUTMY YYEOHBIX NEHUCTBHIA): CKOPOCTh, BPEMs, PACCTOSHUC;
[IEHa, KOJIMYECTBO, CTOUMOCTD; MTPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonuth 3HaueHne pyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeacTaBiIeHUS W aHajdu3a HHGPOpPMAIINH;
U3BJIEKaTh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB peaTbHBIX MPOLECCOB U
3aBUCUMOCTEM.



8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIJIEHHWS M BBIUMCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MPSMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAUTh
KBaJIpaTHbIE KOPHHM, HUCIOJB3ys MpPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBIIOJHATh
npocTeiiime npeoOpa3oBaHUSl BBIPAKEHUN, COAEpPXKAIIUX KBAJpPaTHbIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucyd OOJBIIMX W MajbIX YHCEI C MOMOUIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AJredpanyeckue BbIpaKeHUs

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHH C LEJIbIM IoKaszaTeieM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIP@XEHUI Ha OCHOBE NMpaBWJI ACUCTBUN HaJ MHOTOWIEHAMH U ajre0panyecKuMu
TpOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM NI PEILICHUS pa3jIMuYHBIX 3a/ad U3
MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOIb30BAHUEM CIIPABOYHOMN
nH(popManuu) U palMoOHAIbHbIE YPAaBHEHHMs, CBOJSAIIMECS K HUM, CHUCTEMBbI ABYX
YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
4yyclie C NPUMEHEHHEM TpaduuecKux MpeAcTaBieHUi (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMa YPAaBHEHHUU PELICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[TepexoauTs OT cioBecHON (OPMYIUPOBKU 3alauyu K €€ anreOpandeckoi
MOJEIN C TIOMOIIBIO COCTABJICHUA YPAaBHEHUS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH; PEIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduuecKyro
MJUTIOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarh Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIE TOHATUS U SA3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAue€HHUE (PYHKIUMU IO
3HAYEHUIO apTYMEHTa; ONPEAEIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X2,y =x3y =/x ,y=

K . . ,
—; OTHCBIBATE CBOHCTBA YMCIIOBOH byHkmy no e€ rpaduky (mpu He0OXOIUMOCTH C

HaIpaBJISIONIEH TTOMOIIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MOKA3aTeIIIMU U KOPHEN; BBIYUCIIATD
3HAYEHUS YUCTIOBBIX BBIPAKECHUII.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHWCIA, BBINOJHATh NPUKHUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUS, CBOSIIUECS K HUM,
MpoCTENIINe JPOOHO-PAlMOHAIBHBIE YPABHEHMSL.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JIBYMs
MEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIISCTCS
JMHEWHBIM (110 BU3yaJIbHOM ormope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
MOMOIIBIO COCTABJICHHUSI YPAaBHEHHUS WJIM CHCTEMBbl JBYX YPaBHEHUU C JBYMs
IEPEMEHHBIMH.

[IpoBOANTH MPOCTENIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
YHuClie C MPUMEHEHHEeM TpaduuecKux MpejcTaBicHui (yCcTaHaBIIUBaTh, UMEET JIH
YpPaBHEHHE WM CUCTEMA YPAaBHEHH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pelIeHNe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

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

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

PacriosnaBaTh (yHKIIMUM W3y4EeHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHUUECKH
PAacIoIOKEHUE HAa KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢yHkuid Buaa: Y = kX, y = kX

k .
+b ,y=a®+bx+c,y=x3y=4x, y= — B 3BHCHMOCTH OT 3Ha4YeHMii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBaJIpaTUUHBIX (DYHKIIU,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBaApaTUuHy0 (QYHKIUIO 1O (OpMyJe, TPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOMN XKU3HU, PUBUKHU, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO ITPOIPECCUU NPU Pa3HBIX
croco0ax 3agaHusl.

BbINONMHATE  BBIYMCICHUS C  HCIOJNb30BaHHEM (GopMyl N-TO  4ieHa
apu(pMeTUYECKO M TeOMETPHUYECKOW MpOrpeccHil, CyMMbI NEPBBIX N 4I€HOB (C
OTIOPOH Ha CTIPaBOYHYI0 HH(POPMAITHUIO).



Pemars 3aaun, CBsI3aHHBIE C YMCIOBBIMU MOCIIE10BATEIBHOCTSIMH, B TOM YUCIIE
3aaud U3 peaJbHOM JKM3HM (C HCMOJIBb30BaHUEM KaJbKyJIATOpa, LU(POBBIX
TEXHOJIOTHUH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBHI
Hean n3yyeHust yueOHOro Kypca

Oo6mue uenu uzydenus yueOHoro kypca «I'eomerpus» npeacraniens B [IOOIT
OOQO. OnHu 3aKIOYarOTCs, MPEXKAE BCErO B TOM, YTO HA YPOKax TI'€OMETPHUHU
oOyyJarouiicss y4uTcss TPOBOAUTH  JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKJCHUS «OT MPOTHUBHOIOY», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (pOpMyJIHpoBaTh OOpaTHBIE yTBEpXKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAYEHHE W3YyUYECHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKO MIKOJIE.

BTopoili 1enp0 W3ydyeHUs TEOMETPUU SIBIACTCA HWCIOJIB30BAHHE €€ Kak
UHCTPYMEHTA MpPU PEIICHUM KAaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a7]ad,
BCTPEYAOLINXCS B PEAIbHON KU3HU. DTOMY COOTBETCTBYET BTOPast, BEIYMCIATEIbHAS
JUHUS B M3y4YEHMHM TE€OMETpPUM B IIKOJE. [l 3TOro yduTeno pPEeKOMEHIyEeTCs
noa0upaTh 3a7a4yud MPaKTUYECKOTO XapakTepa JUisi paccCMaTpPUBAEMbIX TEM, YUYUTh
00y4Jaronmxcsi CTPOUTh MAaTEMATUYECKUE MOJIEIHM PEabHBIX KU3HCHHBIX CUTYAIIHH,
IPOBOJNTh BBIYUCICHUS W OLEHUBATh AaJCKBAaTHOCTh ITOJYYEHHOTO pe3yJibTaTa.
KpaitHe BaxXHO TOAYEPKUBATH CBSI3W TEOMETPUU C JAPYTUMU IPEIMETaMU,
MOTUBHPOBATh HCIOJI30BaTh OINPEACICHUS] T€OMETPUUYECKUX (GUTYpP U TOHSITHM,
JE€MOHCTPUPOBATH IPUMEHEHUE TIOJYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTHU CBSI3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruueckue COOTHOUICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIM Kypc
«I"eomeTpus», KOTOPBIA BKIIIOYAET CIICAYIOIIME OCHOBHBIC Pa3eibl COJCpKaHUS:
«I"eomeTpuueckne GUTYpPHI U UX CBOMCTBa», «I3MepeHre TeOMETPUIECKUX BETMUUHY,
a Takke «JlekapToBBI -KOOpAMHATHI Ha TIUIOCKOCTH», «BekTophl», «llBMKeHUs
miockocT» U «IIpeoOpazoBaHus mogo0us».

VY4eOHbIi TIaH npeaycMaTpUBaeT U3yueHUE FeoOMeTpUHr Ha 0a30BOM YPOBHE,
UCXOs U3 HE MeHee 68 yueOHBIX YacoB B y4ueOHOM I'OJTy, BCETO 3a TpU roa 00y4yeHus
— He meHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «"EOMETPUSI» (IIO TOJJAM
OBYYEHUS)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmas, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM cMexHbIE yrabl.  buccekrpuca yrma.  Jlomanas,



MHOTOYTOJIbHUK. [[apaiensHOCTh U IEpIEeHIUKYIISIPHOCTD IIPSIMBIX.

*CummeTpuunble  (Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™*
[IpuMepsl CHMMETPUU B OKPYIKAIOIIEM MHPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKNA™.

TpeyroapHuk. BeicoTa, Meuana, OMCCEKTpuca, UX CBOKCTBa. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUU TPEYTOJIbHUKU. HEepaBeHCTBO TpEyroJIbHUKA.

CBoiicTBa U MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpAsMOYTOJIbHBIA ~ TpeyrosbHUK. (CBOWCTBO MeAMaHbl INPSAMOYTOJIBHOTO
TPEYTOJIbHHUKA, NMPOBEACHHON K TMIOTEHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. [IpsIMOYTONIBHBIN TPEYTONBHUK ¢ YIioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMAHO#, Teopema O OOoJbIIeM yrie U OOJbUIEH CTOPOHE TPEYrOJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria U CEepeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne
OKpYKHOCTH M TmpsaMou. KacarenpHas u cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BrincaHHast 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE
cllydad Mapaiie]orpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajapar), UX NpU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyrosibHas Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUM
TPEYTroJIbHUKA U Tpareuud. L{eHTp macc TpeyrojapHuUKa.

[Togobue TpeyroapHukoB, Ko3(pduiment mnomodus. IlpuszHaku momoOus
TpeyroJibHUKOB™. [I[puMeHeHne noao0us Mpyu peleHny IPaKTUYECKUX 3a/1a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynbl anas IO
TpPEeyroJibHUKa, NapajuiesiorpaMma, pomoda u Tpamneuud. OTHOIICHHE IUIOMIAIeH
no100HBIX GUryp.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oywmare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsSMOYTOJIBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIIUU YTIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX MPOBOJANTCA B 03HAKOMHTEIBHOM Tnane. [legaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXIY KAaCaTEIbHOU U XOPAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIUMHU. BHOucaHHblE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxkHoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHC yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEIACHUH OTPE3KOB
CEKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmHa  (MOIyNb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAMpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd  HaJ  BeKTopamu. PasjokeHue BekTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaumHarel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE 11 HAXO0XKICHMS IJIMH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEH M MpSAMBIX. METOoJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpykHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHNE JUIMH OyT OKPYKHOCTe!. [1nomans kpyra, CEKTopa, CErMEHTA.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (uryp (3jieMEeHTapHbIE
npencrasienus). [lapannensasiii nepenoc. [ToBopot™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHS» (TTO
I'OJAM OBYYEHN )

OcBoenune ydeOHOTO Kypca «I'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUsI JOJDKHO OOEcCIeurMBaTh JOCTHXKEHUE CIEAYIOIMIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpUYecKre (GPUTYPBI, ONIPEALIATh UX B3aUMHOE
pacrojiokeHue, u300paxaTh reoMeTpuyecKue (UTyphl; BBITIOIHATH YEPTEKHU IIO0
YCIIOBUIO 3ajaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEIMYMHBI. Pemare 3agauv Ha
BBIUMCJICHUE JIJIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTIOBBIX BEIMYUH IIPEIMETOB B peaTbHON
KU3HHA, Pa3MEpPOB MPHUPOJIHBIX O00BEKTOB. Paznmuarh pa3Mepsl 3TUX OOBEKTOB TIO
MOPSIAKY BEIIUYUHBI.

CTpouTh 4EpTEXKH K T€OMETPUUECKUM 3a/1auaM (C UCIIOJIb30BAHUEM CMBICIIOBOM



OTOPBI: HABOJIALIME BOMPOCHI U/WIIH aIrOpuUTMa YYeOHBIX ACUCTBUI).

[Tomp30BaThCA MpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOANUTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIBHUKA, B
PEIICHIHN TEOMETPUIECKUX 3314 (C MCTIOJIb30BAaHUEM 3pUTEIBLHON HATIISTHOCTH W/ UITH
BepOaIbLHON OMOPHI).

Onpenensts napauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MapauieNbHOCTh MNPSMBIX C MOMOILIBI) PABEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOJAUTh YUCIOBbIEC U OYKBEHHbIC 3HAUCHHUSI YTJIOB
B T€OMETPHUYECKHX 3a7ayax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TPAMBIX CEKylled. Pemars nmpakTuyeckue 3aiauu Ha HaXO0XKICHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYXHOCTH, MOJIb30BAThCS UX CBOMCTBAMH. YMETh MPUMEHSTh 3TH CBOMCTBA IPHU
pelLIeHnH 3a1a4.

OpueHTUpOBATHCS B MOHATHSIX: ONMKCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP ONMHCAHHON OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKarOTCs B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKATCS B OJHOU
TOYKE.

OpueHTUpoBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>XXHOCTH, TE€OpeMa O MEpHEeHAUKYJSIPHOCTH KacaTeJIbHOU H
paanyca, IpOBEJEHHOTO K TOUKE KaCaHMUSI.

NmeTes mpenctaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TOMOUIBIO IUPKYJISI U
JINHEWKU.

8 KUIACC

PacniozHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  DAJIEMEHTHI,
MOJIL30BATHCS KX CBOMCTBAMU MPH PEIICHUN T€OMETPUYECKUX 3a]1ad.

OpueHTUpOBaTHCS B MOHSITUU — TOYKU MEPECEUCHUSI MEIUaH TPEYroJbHUKA
(meHTpa Macc) B pelIeHrH 3a1ad.

Brnaaere noHsiTHEM CpeIHEN JIMHUU TPEYTOJIbHHUKA U TPAIEUU, MPUMEHSITh UX
CBOWVCTBA IIPU PEUICHUHU MPOCTEUIINX T'€OMETPUUECKUX 3a1a4. IMETh MpencTaBacHue
o teopeme Dasieca U TeopeMe 0 MPONOPLMOHAIBHBIX OTPE3KAX, NPUMEHATh UX IS
pelIeHus MPAKTUYECKUX 3a/1a4 (C OMOPON Ha 3pUTEIIbHYIO HATJISTHOCTD).

[IpuMeHsATh NpU3HAKU MOAO0OMS TPEYTOJbHUKOB B PEIIEHUU HECIOKHBIX



r€OMETPUYECKUX 3a]a4.

[Tonb3oBatbess Teopemoit [ludaropa st perieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte DOHATHSMHM CUHYCa, KOCHHyca W TaHI€HCa OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. llob30BaThCsl 3TUMU MNOHATHUSMH JUISl PEIICHUS
MPAKTUYECKUX 3a]1a4 (P HEOOXOIUMOCTH C OTIOPOW Ha aJIrOPUTM MPaBHIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
UHPOpMAIMIO) IUIOIIA[b TPEYroJbHUKAa U IUIOLIAJAM MHOIOYTOJIBHBIX (Uryp
(moaB3ysCh, i€ HEOOXOAUMO, KATIBKYIATOPOM). [IpUMEHATH MONyYEHHbIE YMEHUS B
IPAKTUYECKUX 3aadax.

BrmageTts NOHATUSAMH BOMCAaHHOTO M ILEHTPAJIBHOTO YIjla, HCIOJB30BaTh
TEOpPEMBl O BIIMCAHHBIX YIJIAX, YIJIaxX MEXIY XOpJAaMu (CEKyLIMMH) U yIie MEXIy
KacaTeJIbHOM U XOPI0H NPH PELIEHUH NPOCTENIINX FEOMETPUUYECKHX 3a/1a4.

Bnanete NOHSATHEM OINKUCAHHOTO YETBIPEXYTOJIbHUKA, NMPUMEHATh CBOWCTBA
OMMCAHHOTO YEThIPEXYTObHUKA ITPU PELIIEHUHU POCTEUIINX 3a7a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1ay peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TMOA00MAs M TPUTOHOMETPUU (IOJIB3YSCh, TJI€ HEOOXOIUMO,
KQJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMH OCTPBIX YIII0B, HAXOJUTh C UX TOMOILBIO
pPa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEeyroJibHUKOBY). Haxoauth (C MOMOIIBIO KaJlbKYJSATOpA) IJIUHBI W YTJbl IS
HETaOJIMYHBIX 3HAYCHU.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUI1 HAXOXKIEHUS COOTHOLIEHWH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM (C OIOPOM Ha CIIPABOYHYIO HH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IU4HbIX
3JIEMEHTOB TPEYTOJIbHHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHATH UX IIPU PELLIEHUH
MIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnanets nouarusimu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIX Guryp. [loas30BaThbes cBOMCTBAMU MOJ00MS MPOU3BOIBHBIX QUTYDP, YMETh
BBIYMCIIATH JJIMHBI U HAXOAWUTH YIJbl Y MOJOOHBIX (DUryp (MO aaropuTMy ydeOHBIX
nevictpuit). IlpumeHaTh CBoOMCTBa MOMOOMST B TMPAKTUUECKUX 3ajadax. YMeTh
IPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O MPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30oBaThCS BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUNA U (PU3HUCCKHIA
CMBICTI, IPUMEHSATH UX B PEUICHUH T€OMETPUUYECKUX U PU3ndeckux 3aaad. [[puMeHsaTh
CKJISIPHOE NMPOU3BEIEHUE BEKTOPOB JJIsl HAXO0KICHUS JUIUH U YIJIOB.

[Tonb30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PELICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnagete MOHATUSMH NPAaBHIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH,



JUTUHBI TyTH OKPY>KHOCTH U paJIMaHHOM MEpHI YIJia, yMETh BRIYUCIIATH ILIOMIAlb KpyTa
M €ro yacteu (C omopoi Ha crpaBovHyI0 HH(popMaIuio). [IpuMeHsaTs nomydeHHbIe
YMEHHS B MPAKTUYECKUX 3a/1a4yax.

Haxoguth ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
MJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsATh TONydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 3a]1a4 PEeabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
NpUMEHEHHEM TMoa00us M TPUTOHOMETpUYEeCKHX (yHKIUA (MONb3ysch, Te
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

OEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpeMenHOM 1IM()pOBOM MHUpE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIIYI0 3HAUMMOCTD, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPHIOKEHUN, TaK U UX
posu B oOpazoBaHuu. Kaxaplil yeloBeK MOCTOSSHHO IPUHUMAET PEIICHUs HAa OCHOBE
UMEIOIINXCS Y HEro JaHHbIX. A 1711 000CHOBAaHHOTO MPUHSATHUS PEILICHUS B YCIOBUSIX
HeJoCTaTKa WiIM U30bITKa HMHpOpMAalMM HEOOXOIMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIlUIeHHe. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOIIMXCA, B TOM YHCIIE
oOyyvaroruxcst ¢ 3[IP, ¢yHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ceOsl B
KayeCcTBE HEOTHEMJIEMOM COCTaBISIOLICH yMEHHME BOCIHPHUHMMATh M KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIINIO, TPEICTABICHHYIO B Pa3iMYHbIX (opMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX peajbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
MPOM3BOJIUTH TMPOCTEUIITNE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
MpHUHIIMIIAMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3NUYHbIX chep KU3HU
00111ecTBa ¥ TOCYJapCTBA MPUOOIIAET 00yUaOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mporpamMmbl yuyeOHOTO Kypca «BeposTHOCTh M CTaTHCTHUKA
OCHOBHOM IIIKOJIbI BBIJCJIEHBI CIEAYIOLIUE COJEPKATEIbHO-METOINYECKUE JTHHUU:
«IIpencraBnenne qaHHBIX U ONKMCATEIbHAS CTATUCTHKAY; « BEpoATHOCTEY; « I1eMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATHCTHKA
CIIY>KUT OCHOBOH 1si popMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpPMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOpPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax Hu
rpadgukax 10 cOopa, TPEACTABICHHWS W aHajdn3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTHUCTUYECKUX XapaKTePUCTHK CPEAHMX M paccewBaHus. PaboTas ¢ HaHHBIMH,
obydatomuecs: ¢ 3[IP ygarcs cuuThiBaTh U WHTEPIPETUPOBATH JaHHBIC, BBHIIBUTATH,
apTyMEHTHPOBAaTh W KPUTHKOBATh MPOCTEHINME THUMOTE3bl, Pa3MBIIUISATh Hal
(dakTopaMu, BBI3BIBAIOIIMMH HM3MEHYMBOCTh, W OIICHMBATh WX BJIHUSHUE Ha
paccMaTpUBaEMbIE BEJIMUUHBI U TPOIECCHI.

NHTyUTUBHOE TpEACTaBICHUE O CIIy4yallHOM HM3MEHYMBOCTH, HCCIEAOBAHHE
3aKOHOMEPHOCTEN U TEHACHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposATHOcTel. bonbioe 3navenne miis oOyuatomuxces ¢ 3[1P 3nech nmeror



NPAaKTUYECKUE 3aJaHUS, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MOJIEISIMH.

[TonsiTHE BEPOSATHOCTH BBOAMWTCS KAaK Mepa MPaBIOMOI00US CIIy4aitHOTO
coObrtus. [Ipu m3yuenun kypca odydgarontuecs ¢ 3I1P 3HakomsITCS ¢ pocTedmmuMu
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHBIX  AKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU ~ HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh M pemiaTh Oojee CIOoKHBIC 3amdadd. B Kypc BxomsT
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIIMYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBJISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3IIP ¢ MHOXecTBaMH UM OCHOBHBIMH OIEpalusAMU HaJ  MHOKECTBAMH,
pacCMaTpUBaAlOTCA NPUMEPBl NPUMEHEHHUsI Ui pELIeHUs 3a4ad4, a TaKkKe
UCIIOJIb30BAHUS B JPYTUX MaTEeMAaTUUECKUX KypcaxX U y4eOHBIX MMpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax u3ydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBII
BXxoAsaT paszaensl: «lIpencraBieHue MAaHHBIX M OMNHKCATENIbHAS CTAaTUCTUKAY;
«BepoaTtHocTby; «neMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadoBy.

Ha wm3ydenune maHHOro xypca oTBOAMT 1 ydeOHBI 4yac B HEJEII0 B TCUCHUE
Kak10oro roja o0ydenus, Bcero 102 yueOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH 1 CTATUCTUKA (I10
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIE TAaOJUIl, AuUarpamMm, rpaduKoB. 3amnojIHEHHUE
Ta0JINILL, YTEHUE U MTOCTPOEHUE JUarpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpamKoB peanbHBIX MpoleccoB. M3Bneduenne nHpopManuy U3 IuarpamMmm u
Ta0JINIL, NCTIOB30BAHUE U UHTEPIPETALMS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HaumOoJblIeE W HaWMEHbIee 3HAueHUs HaOopa 4YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOW U3MEHYHUBOCTH.

*CnyuallHbIN JKCHEPUMEHT (OMBIT) W Cilay4yaiiHOe coObiTHe. BeposTHOCTH |
gacToTa. POJIb MaOBEPOATHBIX U IPAKTUIECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmectse. MOHETa M UTPaNIbHAS KOCTH B TEOPUH BEPOSTHOCTEN*?,

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbL. Yucio pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenue o csazHocTu rpada. Llenu u iukiet. [TyTtu B rpadax.
O6xoxa rpada (isepoB nyTh). [IpeacraBnenue o0 opueHTUpOBaHHOM Tpade. Pemienue
3a/1a4 ¢ MOMOUIbIO rpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX POBOJANTCSA B 03HAKOMHTEIBHOM TnaHe. [legaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



8 KJIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoinenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMU: MIEPEMECTUTENBHOE, COYETATEIBHOE, pacrpenenuTenbHoE,
BKIIIOUeHMs. Mcrionb3oBanue rpaduyeckoro mpeIcTaBlIeHuss MHOYKECTB JJIsl OTUCAHUS
peabHBIX NPOLIECCOB U SIBJICHUM, IPY PEIICHUHN 3aa4.

*U3mepenue paccemBaHus AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

DOneMeHTapHble COObITHUA  ciyyailHOro ombiTa. ChydailHeie  COOBITHSL.
BeposiTHocTH coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crny4aiinbiii BBIOOp. CBA3b MEXK]ly MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOIICTBA I€pEBbEB: €AUMHCTBEHHOCTD Iy TH, CYLIECTBOBAHNE BUCAYEH
BEpPUIMHBI, CBSI3b MEXAY YUCJIOM BEpUIMH M 4yuciaoM pédep. IIpaBuio yMHOXEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[TpotuBononoxuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenue coobiThili. HecoBmecTHbie coObITHSI. DOpMyIIa CI0KEHUS BEPOSITHOCTEH.
VYcnoBHass  BepoAtHOcThb. IIpaBmiio  ymHokeHus. HezaBucumbie — cOOBITHSL.
IlpencraBienne dKcnepuMeHTa B BUJE JAepeBa. PemieHue 3agay Ha HaxOoXICHUE
BEPOSATHOCTEN C TIOMOIIIBIO JIepeBa CIIy4yalfHOro SKCIIEPUMEHTA, AuarpamMmm Dilepa™.

9 KUIIACC

[IpencraBienue qaHHBIX B BUJIE TAOJIHUII, AHArpaMM, TpaduKoB, UHTEPIIPETALIHS
JTaHHBIX. YTEeHHE U MOCTPOCHUE TAOHII, TUArpaMM, TPaPUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYEeTaHUA. *TpeyronbHUK
[Tackans™. Perenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T"'eomeTpuueckasi BeposTHOCTb. CiydailHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTpPE3Ka U U3 TyT'H OKPYKHOCTH™.

HcnbiTanne. Ycnex u Heygaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BepostHocTH coObITHII B cepun UcibITaHUN bepHyIu.

CnyvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEN. MareMaTudeckoe
okuaaHue u gucrepcus. [I[puMepbl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BEIUYMHBL. MaTeMaTH4eCKOE 0KUTAHUE U JUCIIEPCUS CITyYaHON
BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymy.

[Tonsarre o 3akoHe OONBIIMX YHced. M3MepeHne BEPOSATHOCTEH C IOMOIIBIO
qyacToT. Posib 1 3HaueHue 3akoHa OOJIbLIINX YKHCEN B IPUPOJIE U OOIECTBE.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIAcCax XapaKTepU3yITCs CAEAYIONIMMHU YMEHHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0JIMIaXx, Ha JgUarpaMMax;
NPENCTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCIIOIb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTHU W/WJIHM BepOaIbHOM OMOPHI).

OnuceiBaTh ¥ HUHTEPIPETHUPOBATH  pEalbHBbIE  YWCIOBBIE  JaHHbBIC,
Mpe/ICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTUpOBaTbCA B TOHATUSAX WU ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIee U HAaMMEHBIIIee 3HAUCHUS, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
¢u3nYeCKuX BEIMYMH, AHTPOMOMETPUYECKUX JaHHBIX; HMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIACC

W3Bnekatp M mOpeoOpa3oBbIBaTh HH(OOpPMALUIO, MPEACTABICHHYIO B BHUJE
TabIuL, AUarpamm, rpaukoB; MPEACTaBIATh JaHHbIE B BUJIEC TaOMUL, AUATPAMM,
rpaduKoB.

OmnuceiBaTh OCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokazaTesel: CpelHMX 3HAa4eHWH M Mep paccenBaHus (pa3max, IUCHEpCUsi U
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pesyibTaTaM HM3MEpeHUHW W HaOMIoAeHWA (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpHI).

HaxonuThe BEpOSTHOCTH CIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHIl, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSIHOCTH W/WIA
BEepOAIILHON OMOPBHI).

Nmerp mnpenacraBieHue O TIpa@UUecKux MOJENAX: JEpPeBO  CIy4ailHOro
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCI0BAs PAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJIHATH ONEpalMy HaJl MHOXKECTBAMU: 00bEeIMHEHHE, IEpECeUeHNE, JOMOIHEHUE;
MEPEUNCIIATh  3JEMEHThl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

Hmets mpencraBieHue o rpaduyeckoM MpeCTaBICHWE MHOXKECTB M CBs3ed
MEXKy HUMH JIJIs1 ONUCAHUS MTPOLECCOB U SIBJICHU, B TOM YUCJIE TIPU PEIICHUU 3a/1a4
U3 JIPYTUX y4eOHbIX MPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekats u mpeoOpa3oBeIBaTh MH(POPMAITHIO, TIPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUJE TaOJHWIl, AWAarpamm, rpadHKoB; MPEJCTABIATh JaHHBIC B BHJIE
Ta0IuIl, AUarpamMm, rpaukoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCTIOIh30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

NMeTp mpencraBiieHHEe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJisl MAaCCHBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHUCJIE CPEJIHUE 3HAYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUN (C OMOPOil HA CIIPAaBOYHYIO
nH(pOpMaIuio).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAHUM JI0 IEPBOTO yCIIEXa, B CEPUAX UCIbITaHUN bepHyun.

NmMeTer mnpencTtaBieHUE O CIy4yalHOM BEJIMYMHE W O PACHpPEIeSICHHU
BEPOSTHOCTEH.

NMetp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTndeckoe TUTAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAMMBIX Ha OCBOEHHE KAXKIOM TEMBbI Y4EOHOTO MpeaMera
«Marematnkay deaeparbHON aJanTHPOBAHHONW OCHOBHOM 00pPa30BaTEIBHOW MPOTPAMMBI OCHOBHOTO OOIIETro oOpa3oBaHUS
oOydaromuxcs ¢ 3aJACPKKON MCUXUYECKOTO Pa3BUTHA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lesioM (enepaibHOi
paboueii mporpamMmel yueOHOTO TipenMeTa «MaTteMaTrkay 00pa3oBaTeIbHOU MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu

stoM OpraHuzanus BIOpPaBE caMa BHOCUTb M3MEHEHUS B COJEpKAHUE M paclpe/ielieHHe yd4eOHOro maTepualia Mo Tojam

oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YYEHUS TEM M KOJUYECTBO YacOB HA OCBOEHUE KaXJOH TEMBbI, OIpEeJeIeHHE
OpraHu3alUOHHBIX (popM 0Oy4deHus U T.11. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH OINpeAessieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanuei YMK, nuH1uBruyanbHbIMU ICUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatonuxcs ¢ 3I1P, crenensio
YCBOGHHOCTH HMH Y4Y€OHBIX TE€M, PEKOMEHJAUUsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaja IO MaTeMaTHKe,
npencTaBiIeHHbIMU B [10SCHUTENBHOM 3aInCKe.

5 knace (He menee 170 1)

Ha3Baumue
pasaesia (TemMbl)
Kypca (4Mci10

OcHoBHOE CoIEpiKaHue

OcHoBHbIE BHbI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanbHble Hecatuynas cucrema cuucieHus. Psan HaTypanpHbIX uyucell |UuTarb, 3anMcbiBaTh, CPABHUBATH HATypaJbHBIE YHUCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBaThb B OOCY:KI€HHMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYpPaJbHBIMU KOOp-AMHATHOM npsAMoi. CpaBHEHUE, OKPYTJIEHUE HaTypPAIbHBIX | YUCEIL.
Y CJIAMM quces. N300paxkarb KOOPIMHATHYIO IMPSAMYyIO, OTMe4aThb 4HCIIA

(43 1)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CoiicTBa HyJs NIpPH CIOKEHHH W -YMHOXEHHUH, CBOWCTBA
equHuIl  Ipu  yMHOxeHuu.  IlepemecturensHoe U
COYeTaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXCHHS,
*pacnpeieUTeIbHOE CBOWCTBO YMHOKEHUA™ 4,

TOYKaMHM Ha KOOPAMHATHOW NpPSAMOM, HAXOAUTh KOOpPIWUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiapHOro psiaa, uucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUI0 OKPYIVIEHNS HATYPAJIbHBIX YACET IIPU
HEO0XOIMMOCTH C OIOPOi Ha aJITOPUTM MpaBUIIA.




*JlenuTenun W KpaTHbIE™ 4YHMCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yucna. *IIpusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcToBBIX 3a/1a4 Ha Bce apudMeTHuecKue AeHCTBys,
Ha JIBJKEHUE U NTOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPaIbHBIMU
YHUCIIaMHU, BBIYMCJISATH 3HAUYCHUS YHUCIIOBBIX BBIPAKCHHHA CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YATATH CTEIICHU,
HCIOJIb30BATh TEPMHHOJIOIHI0 (OCHOBaHHUE, IOKa3aTellb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpH HEOOXOAUMOCTH C
BHU3yaJbHOW OMOPO.

BbINOJHATL NPUKUAKY M OIEHKY 3HAYCHUM 4YMCIIOBBIX
BBIPAKEHUI, Mpeaaratb U NPUMEHSATh NMPHEMBI MPOBEPKH
BBIYHCIICHHH.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe |
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTeTbHOE CBOWCTBO YMHOKEHUs™;
dbopMymUpoBaTE W TPUMEHSATH MPaBWIA MPeodpa3oBaHUs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
®opmMyaupoBaTH oONpeaeJeHHsl JEIUTeNs M KpaTHoOro (c
OTIOPO Ha AITOPUTM MPABWIIA), HA3BIBATH JICITUTEIU U KpPaTHBIC
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  YMCIIA;
(¢hopMyJMpPoBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBHUJa); MPUMEHSTH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOJIMTh OCTAaTKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BbBICKA3bIBAaHUI O
CBOICTBaxX HaTYpaJIbHBIX YHCEI C OMOPO Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEITMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33]a4u, nepedopMyJIHPOBATH YCIOBUE,
H3BJIEKATH HEO0OXOUMBIC JIaHHEIC, yCTaHABJIUBATH
3aBHCHUMOCTH MEXIYy BEIMYMHAMH TPH HEOOXOJAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTaT,
OCYILIECTBJATH  CaMOKOHTPOJb, IPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

*Pemars 3a7auu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIC
(ipu

peIlleHus, 3aIucCH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTueckas pabota «IlocTpoenne y3opa u3 OKpyKHOCTEHY.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIOJb3Yysl TEPMHHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTH IO
BU3YaJbHOW OIIOpE): TOUKY, MpPSAMYI0, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBI.

Hcnoab3oBaTh JIMHENKY U TPAHCIIOPTUP KaK WHCTPYMEHTBI UL
IIOCTPOEHUS U U3MEPEHMS: M3MEPSATh JUIMHY OTPE3Ka, BEIIMUUHY
yIaa; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O paJnyca.

N3o006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CYKIATh
Croco0bl, AaJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOIO
aHaJm3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMoOH, OCTpbI, TymnoW, pa3BEPHYTHIA  YIJIbI,
CPaBHMBATH YIJIBL.




BbruncasiTe JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MEP; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh Gurypsl u KOHQUrypaluu, UCMONIb3Ys UG POBLIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHbie U HempaBwibHbIe ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeNeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3a/1ayu Ha ApOOH.

[TpumeHenne OyKB JUIs 3aITMCH MaTEMATUIECKUX BBIPAKECHUH U
MIPETI0KEHU .

MoneaupoBath B Tpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA IOHATHUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAI0YMBAHUS APOOECH.
M300paxkaTth  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOpJMHATHOM  IpsIMOM;  HCHOJIB30BATH  KOOPAMHATHYIO
IPSMYIO JIUTsI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aIIUCHIBATH € NMOMOIILI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpalleHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
HNPOCTEHIINX CIydasx™.

IpencraBasaTe 10 oO0Opa3ly CMeElIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIIEHATH LEIYK YacThb YWCIA U3
HENPaBWJIBHON IpoOH.

BoInoJHATh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOWCTBA
apu(pMeTHYECKUX IeHCTBUIN [T pallMOHAIN3ALUHN BEIYUCICHHMN.
BbINOJHATL NPUKHAKY M OLEHKY pPe3ybTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMEHATh NPHEMBbI NPOBEPKH BbIYHUCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeid, omupasich Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDBI.
Pemars mnpocreiinve TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3a7a4d Ha *HaXO0XKJACHUE YaCTH IIEJIOT0 H
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH X CXOJCTBA U Pa3Tuuus™.
MopaenupoBaTh XOJ PELICHUs 3aJadd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAMMOCTH C
HaIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN peE3yJIbTarT,

OCYIIECTBJISATH  CAMOKOHTPONb,  TNIPOBEPSs  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OLIMOKH.
3HAKOMHTLCS C HCTOPHell Pa3BUTUs apu(GMETHKH.

Harasanas MHOrOyrofbHUKH.  UYeTBIPEXYrONbHUK,  NPAMOYTOJNBbHHUK, | PacmosHaBaTh, W300pazaTh C [OMOIIBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMPOBaTh M3 OyMmaru

MHOTOYTOMBHUKH | Tpoyropumk. MHOTOYTOJIbHHKH.

(10 u.) TI7oMmaIp | TepUMeTp MPSMOYTOTBHHKA H MHOTOYTONEHIKOB, | IPHBOMMTE HPUMEPEI OOLEKTOB PEarbHOro MIpa, HMEOIHX
COCTABNEHHBIX M3 NPAMOYTONBHUKOB, AMHUIE m3Meperms|POPMY — MHOTOYTONBHHKA, NpAMOYTONbHHKA, — KBaJpaTd,
nnomay. TlepuMeTp MHOTOYTOTHHHKA. TPEYTONBHHKA, OEHMBATH MX JINHEWHbIE PA3MEPBL.

BuIuMcaATh: TNEpUMETP TPEyrojbHUKA, MPSAMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYHOYTOJILHBIE TPEYTOJIBHUKH.

CrpounTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJIHUK C
3aaHHBIMU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPAMOYrOJbHHKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE U JIOKHBIE BBICKAQ3BIBAHHUS O
MHOTI'OYI'OJIbHUKAX, IPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HceaenoBarh 3aBUCMMOCTD IUIOINAAN KBAJIpaTa OT JJIUHBI €10
CTOPOHBL.




Hcnonb30BaTh CBOiicTBA KBAJIPaTHON CETKHU JJISl MOCTPOEHUS
¢uryp;  pa3douBaThb  TIPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH, COCTABJATL (UTYpBl W3 KBaJpaTOB H
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha MPSMOYTOJIbHUKU Y KBAAPAThl M HAXOIUTh WX TUIONIAAb (IpH
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipakath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUUECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJIy METPUUYECKUMH €AMHULAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI € TpPUMepPpaMH TPUMEHEHHs IUIONAAU H
IepuMeTpa B IPAKTUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
MpaBUJIa, 00CY:KIATh Pa3JMYHbIe CIIOCOOBI PEIICHUS 33/1a4.

JlecaTHUHBIE
npoou
(38 )

Hecstuunas 3anmuck apodeii. CpaBHEHHE JECATHYHBIX APOOCH.

JeiicTBus ¢ necaTHYHBIMU ApoosiMu. OKpyTIIeHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IpeacraBasith AECATHUHYIO JApOoOb B BHJE OOBIKHOBEHHOM,
YUTATh W 3aNUChIBATh, CPaAaBHHUBATHL JICCATUYHBIE ApoOw,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYUBAHUSA
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBAa M Pa3jIM4Us IPaBUI apHU(PMETUUECKUX
JeMcTBUH ¢ HATYPaJIbHBIMU YHCIAMU U TECITUYHBIMH JpOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmoHATs apupmeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumensite cBoiicTBa apudmernyeckux JAEUCTBUH  JUIsS
paloHaIN3alu1 BEIYUCICHUN.

[IpuMeHsATH NPAaBUJIO0 OKPYIJIEHHA JECATUYHBIX ApO0ei, npu
HEOOXOIMMOCTH C BU3YAJIbHOM OMOPOA.

IIpoBoauTh MCCAETOBAHUS CBOMCTB JAECATUYHBIX ApPOOEH,
ONMpasCh Ha YHUCIOBBIE JKCIEPUMEHTHI (B TOM 4HCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JIPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPHUIIAHUS BBHICKA3BIBAHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHBIE TaHHBIE, M HA *HAXO0KJCHHUE YacTH L[EJIOTO U IEJIOT0 110
€ro 4aCcTU™; BBISIBJSATH MX CXOACTBA M Pa3IUYHsl.
MoaeaupoBaTh X0 PELICHHS 33aJa4d C IOMOLIBIO PHUCYHKa,
cxeMmbl, Tabaumpl. Pa3éuparh pa3inuyHble PELICHHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMHU B PEATbHBIX JKU3HEHHBIX
CUTYaLUsIX.

C noMompbI0 meAarora OLEHUBATHL IOIYYEHHBIH PE3YJIbTAT,
OCYILIECTBJIATHL  CaMOKOHTPOJb,  IpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETHKU

Harasanas
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*MHuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIM mapamnenenunen, ky0. Pa3sBéprku kyba u
napaJuleenuesna.
O06BéM KyOa, IpSAMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3HaBaTh Ha 4epTekaxX, PUCYHKAX, B OKpY:KaloleM
MHpe TIPSIMOYTOJIFHBIN TTapauIesenuIies], Ky, MHOTOTpaHHHKH,
ONUCHIBATHb, HCHOJIB3YSl TEPMHHOJIOTHI0, OIEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTH MpUMeEPbI 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO TapaiieNenuie/a,
KyOa.

N3o6paxkarh Ky0 Ha KieTyaTol Oymare.

HccaenoBath cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENHN TIPH
HEOOXOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacno3HaBare pa3BéPTKHM  Kyba U THapajUIeNenHIe/aa.
MoneaupoBath Ky0 U mapauenenunes u3 OyMaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MEpeHMs], BBIYMCJASATH IUIOMAAb OBEPXHOCTH;
00bEM Ky0Oa, MPSMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
aITOPUTM y4eOHBIX JIEHCTBUI; WCCAeI0BATH 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBaHUS O
MHOTOTpPaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHue
M 00001IeHUe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
0000111EH1E 3HAHNI.

BoruucasTh 3HaU€HUS BBIPAKEHUM, COJIEpKAILUX HATYpaJIbHbIE
9yucia, OOBIKHOBEHHBIE W JCCATUYHBIC JApOOH, BBIMOIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTthr  cmocod  CpaBHEHUsT  4MCEl, BBIYUCICHUH,
NPUMEHSATh CBOiicTBA apudMeTH4ecKkux JeHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONIPOBEPKY pe3ysbTaTa BIUUCICHUMN.

Pemate mpocreiilume 3agauM U3  PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUA Ul PEIICHMS 3a1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbBIMH
3ajaum,

crmocooamMu,
BbIOMpPATh

6 knacc (He menee 170 9)

HazBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOE coaep:kanue

OcHoBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue eiCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnueckue AelicTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HaAXO0AUTh 3HAYCHHS UYHCIOBBIX
(30 ) UCTONIb30BaHNe CKOOOK. OKpyTJIeHHEe HATypaJIbHBIX YHCET. BBIPQXXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYEHHU S




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ISTUTENb 1
HauMeHbIee olIiee KpaTHoe™.

PasznoxeHne umcna Ha INPOCTbIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPKEHMI, COAEPIKALUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3yJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEeIbHOE H
coyeraTeJlbHOEC CBOMCTBA CJIO0KEHMSI W YMHOKCHUS,
*pacnpenejinTe]ibHOe CBOMCTBO YMHOKEHHS OTHOCHTEJIbHO
CJI0KEeHHUS ™, CBOICTBA apu(P)MeTHIYECKHUX JIeHCTBHIA.
HccnenoBath  YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMmyJIMpoBaTh ONpeAeeHMs JCIUTEId W  KPaTHOro,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTABHOI'O YHUCEJ; HCIOJIb30BATH 3THU
MOHSTHSI TIPU PELICHUH 3314 (IIPH HEOOXOAUMOCTH C OTIOPOH Ha
QJICOPUTM IIpaBUIA).

[IpuMeHsITH AJTOPUTMBI BBIYMCICHHUS] HaHOOJBIIEro OOLIEro
JIeNUTENs] W HAauMMEHBIIEro OOIIEero KpaTHOrO [JBYX YHCEIl,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIIU.
HccnenoBarh cBoOiicTBA JETUMOCTH CYMMBI U IPOU3BEJECHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

I[IpuBoauTHL NpUMEPHI YKCENT C 3aJaHHBIMM CBOWMCTBAMHU,
Pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
qlcell, OMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOIIbIO
KOHTPIPUMEPOB.

KoncTrpyupoBars  MaTeMaTHyeckue  NpeAJIOKeHUs] C
MTOMOIIIBIO CBSA30K «H», «HUITN», «ECIH..., TO...» 10 00pa3Iy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE TOHATHS AETUMOCTH,
apu(METHYECKUM CIIOcCOOOM, HCHOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pEIICHHS 3aJadd C MOMOILIBI0 PHUCYHKA,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3dbuparh, OLEHHUBATH Pa3JIHYHbIE PpPelIeHUs],
3allMCH  PellleHNH TeKCTOBBIX 3aJay C HalpaBISOIIEH
MTOMOLUIBIO.

Kputndecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(79)

*Tlepnenauxynsipabie npsamele. [lapannenbHbie npsMbie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM 10 HPSAMOI,
JUIMHA IyTH Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBath Ha ueprexax, PUCYHKax CIy4ad B3aWMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuleNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISIPHYIO
JIAaHHOM.

I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJIbHUKAX MEPHEHAUKYISIPHBIE H
napajuleJibHble CTOpOHBL. M300pazkaTh MHOTOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHnuC MCKAY JABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOW, JUIMHY IyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
HCIIOJIB3YS ITU(PPOBEIC PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue apobeit. CpaBHEHHUE U YIIOPSAOUYNBAHHUE IPOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

ApudmeTrndeckne  AeMCTBHS ¢ OOBIKHOBEHHBIMH |
JNECATHUHBIMH TPOOSMHU.

OtHomieHue. JleneHre B JaHHOM OTHOIICHWH. *Macmmrab™,
MIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHNe MPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TPOIICHTY.

Pemenre TekCTOBBIX 337124, COJCPIKAIINX JPOOU U TIPOIICHTEHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
TTUAMETPY».

CpaBHHMBATH M YNOPSIIOYHMBATH JpOoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS] APOOHBIX YHUCEN MpU HX
CPaBHEHMM, NIPU BbIUMCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnoab3oBaTh JeCATHUHBIE ApoOM TpU IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoaHATL apudMeTnyecKue 1eidcTBHA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

Beruucasrts 3HAYECHUS BBIPaKCHU, cozeprKalux
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusg JApoOel, BBIOMPATH CHOCO0, NPUMEHATH
cBoiicTBa apuMEeTHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYMCIICHHI.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOILLIECHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTAIbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

HaxomuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOpOol Ha AITOPUTM YUEOHBIX JACHCTBUM.
OOBSICHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BhIpaxaTh NPOLEHTHI B IpoOsIX U 1podu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €T0 HPOLIEHTY.
OxpyrasTs ApodU U IPOLEHTHI, HAXOAUTh TPUOIMIKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIB30BAHUEM BU3YAIbHOM OMOPHI.
Pematp 3agaum Ha YacTH, MPOLEHTHI, NPONOPIHH, Ha
HaxXOoXJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHty), npoOu (MPOLeHTa), KOTOPBIA COCTaBIISIET
onxHa BenuuumHa oT apyroi. IlpuBoguTts, pa3duparkb,
OlIEHMBATDH PA3JIMYHBIC PEIICHHUs, 3alTUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUMI U JAMATPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 TIPEICTABICHHBIX JTaHHBIX.

Harasanas

reomeTpusi.

Cummerpust
(6 9)

*QOceBas cumMmeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHne cUMMETPUYHBIX BUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYK) JAaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopneaupoBars U3 Oymaru JBe (UTYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO INPSIMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIHy, UCIIOJIb3Ys CBOICTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOUIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYEHHs YHCEN, NP 3allUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAKEHHUS TI0 YCIIOBHIO 3a1a4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aJTOPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOILA N
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHIMOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaM.
CocraBasith (GopMyJibl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHUECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[Tepumerp MHoroyrompHuka. Ilnmomanp ¢urypel. @opmysi
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénHoe
U3MEepeHHe IIomaan Guryp.

*TIpakTuueckas padorta «Ilmomanas kpyra»n™.

N300paxkaTr, Ha HEIMHOBAaHHOW U KjeTyaTo Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOIiCTBaMH: C
NnapajuieIbHbIMHU, MEPHNEHIUKYISIPHBIMA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM W JIp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpennarars 1 00cyK1aTh C1IOCOOBI, AATOPHUTMBI IIOCTPOEHUS.
HccnenoBarh,  UCHONB3YS  OKCIIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJBHUKA,  KBaJpara,
pazOuBaTh Ha TPEYTOJIHLHUKH C ONTOPOI Ha BOTIPOCHBIH TIJIaH.
O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HaABaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YTJbl, B TOM
YHUCJIE B MHOTOYI'OJIBHUKE, CPAaBHUBAThH YIUIbI; Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPIMOYTOJIBHBIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts nepuMeTp MHOT'OYTOJIbHUKA, IJI0ILA]Tb
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypsl, HCHONB30BATh METPUUYECKUE EAMHHIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudInkEéHHOEe U3MepeHne JIUH U IUIOIaneh
Ha KIJIeT4aroil Oymare, NpUOMMKEHHOE H3MEPEHUE JUIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

I_[eJ'IBIe qucjia. *MOI[y.HB quciia, reoMCTpHUUCCKasa

IIpuBOAMTH, NpPHUMEPHI HCIOJIL30BAHHUS B PEATBHOW KU3HU

oTpuUAaTebHbIE UHTEpIpeTanus MOIY/Is. YHCIOBBIC IPOMEKYTKU™. MOJIOYKUTEIBHBIX U OTPULIATECIBHBIX YHCEI.
qucaa TloNOKHUTeNbHBIE W  OTpUUATENbHbIE uHcia. CpaBHEHHE N300pakaTh 1ejbie HMCIIA, TIONOKHUTEIBHBIC H OTPHLATEIbHEIC
(40 v) MTOJNOKHUTENBHBIX M OTPUIATENBHBIX quce. ApHbMerHueckue | TICTA TOUKAMH Ha YHCIOBOH MPAMOT, HCMOJIb30BATH HHCIOBYIO
JeHCTBYSA C TTOI0KUTEIBHBIMU U OTPHIATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHMA GHCCI.
Pellen’e TeKCTOBEIX 3a/1ax. IpuMeHAT, NpPaBWJIa CPABHCHHS, YHOPSA0YMBATH IICIbIC
quciaa; *HaXoauTh MOJTyJIb YUCIa™.
®opMyIHpPOBaTH NPABUJIA BEIYUCICHHS C MTOJOKUTEITLHBIMU
OTPHULIATEIbHBIMUA YHCIaMH, HAXOAMTh 3HAYEHHUS YHCIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIOJIOKUTEIBHBIMA M OTPHIIATEIIbHBIMUA  YUCIIAMHU  TIPH
HEO0OXOIUMOCTH C OIOPOH HA aTOPUTM TIPABHIIA.
IpumeHsiTh cBOWCTBA CIOXKEHHS W YMHOXEHHS IS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
IpencraBienne [IpsMoyronbHass  cucreMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBACHATh W HILTIOCTPUPOBATH MOHSATHE IPSMOYTOJIBLHON
JAAHHBIX KoopanHaTel TOUYKH Ha IIOCKOCTH, a0CIECCa H OpIMHATA. CHUCTEMBI ~ KOOpJWHAT  HAa  IUIOCKOCTH,  KCITOJIb30BaTh
(6 v) CTonGuaThie U KPyroBbIe AHATPAMMEL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPMHATHOH IIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TA0IHUIAX U HA JUarpammax.

JaHHBIC,

Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cTojbuaTeie 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnoan3oBarh uHGOpMaNuUIO, PEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*TIpsMoyronbHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3nanue Mojienei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuiesienuieia, Kyoa, popmyiiel 00béMa*™.

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npu3My, LWIMHIAP, KOHYC, LIap, H300paxkaTh HUX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Hanpasisomeil nomompo. [IpuBoAMTL NMpHMepPbI OOBEKTOB
OKPY’KaroLIero Mupa, UMELINX (GOpMbl HaA3BaHHBIX TeJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIIEPUMEHT, HAONIIOJIEHHE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABJISATH CXOACTBA M PAa3INUHA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
IapoMm.

Pacno3snaBath pPa3BEPTKU Mapajuienenunena, Kyoa, MpU3MBbl,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATh JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOIIIBIO.

Co3naBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajjenenunena, Kyoba; HCIoJb30BaTh €AMHUIBI M3MEpPEHHS
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napajulelIeuIe0B; pelmaTh 3a1a4i C PEalbHbIMU JaHHBIMU C
OTIOPOii Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
000011EeHME,
CUCTEeMATU3ALMS
(20 v)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alisl 3HAHUHN.

BoruucasaTs 3Ha4€HUs BBIPAXKXEHUH, COAEPKALLNX HATYpaJIbHBIC,
Lenble,  TOJIOXKWUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bui6upaTh c1ocod CpaBHEHMSI YU CENl, BHIUUCICHUM, MPUMEHSATH
cBOiicTBAa apuMeTHUYeCKUX IEHCTBUM MJi1 palMOHaIN3alUuU
BBIUMCIICHU.

Pemath mpocreiime 3a1a4uu U3 peaibHOUN KU3HU, MPUMEHSTH
MaTeMaTH4YecKHe 3HAHUsSl Ui pEIICHHS 3a1ady W3 JPYyrux
MIPEAMETOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

HaszBanmue

pasaesia (TemMmbl)
Kypca (4uci10

OcHoBHOE CoI€pKaHuE

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3NPOBATH M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX IPOOSX.
PauunonanbHble CpaBHeHMe, yIIOPsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBH H YHNOPSII0YMBATH APOOHU, IPeoOpa30BbIBas MPH
yuciia CreneHb C HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHUYHBIE JpOoOM B  OOBIKHOBEHHBIE,

(25 )

Perienre oCHOBHBIX 3aJay Ha I[pO6I/I, IMPOLCHTHI U3 peaHLHOﬁ

MPaKTUKH.

[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.

PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYHCJIEHNS 3HAYEHHIl JPOOHBIX BBIPAKEHU, COIepKAIINX
OOBIKHOBEHHBIE H  JECATUYHBIC JpOOW: 3aMEHSITh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BBIpAXKEHUE K (opMe,
HauOosiee ymoOOHOW Ui  BBIYMCIICHHM, TpeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHE W JCNIEHUE IEeCSITHUYHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4YHMC/I0BbIe M OyKBeHHble NMPUMeEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Bia @ (2 — moGoe PaIHOHAIBHOE UHCII0, N — HATYPATbHOE
YHCII0) C ONOPOM Ha CIIPaBOYHYIO MH(POPMALUIO.

[ToHumaTs cMbICA 3anMcH OOJBIIHX YHCEJ € MOMOUIbIO

AecATHYHBIX Apoleil U cTreneHel unciaa 10, IpUMEHATH UX B

peaJIbHbIX CUTYaIlUsIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJbHBIX YUCEI.

Pemath nmpocreiimme 3aga4M Ha 4aCTH, IPOLEHTHI, IPOIIOPLINH,
Ha HaxoXXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e npobu (TporieHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISCT
onHa BenuuumHa oT apyroi. IlpuBoauts, pa3duparkb,
OIlEHUBATH PA3JIMYHBIC PEIIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3ajau.

Pacno3HaBath M 00bSICHATH, ONIMPASACH HA ONIPENEIICHUS, IPSIMO
IPONOPLHOHATILHBIE U o0paTHO HPONOPLUOHATbHbIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOAUTH MPUMEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiiline mMpakTHKO-OPHEHTHPOBAHHBIE 3324

Ha  Ipo0M, TNpOLEHThI, TNPAMYH® U  00paTHYIO

NPONOPUHOHAIBLHOCTH, IPONOPIHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

byxBenHsble BoipaxeHnus. [lepemennsie. JonycTumMbie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpalbHBIM IMOKA3aTEJIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOXEHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyeckon
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpoliecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPRKEHUU TNPHU 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS IO (hopMyIIaMm.
BbInoaHATHL IPe0Opa30oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOHATL yMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OPMYyT  COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAILIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 M3 MATeMAaTHUKH, CMEKHBIX TPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBa
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN

IIEPEMEHHOM, PELIEHNE JIMHENHBIX YpaBHEHUN. Pemenue 3amau
C IOMOIIBIO YPAaBHEHHM.

*JIuneitHoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpauK™.
Cucrtema JIByX JIMHEWHBIX YPAaBHEHHUU C JBYyMSI IEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHMI CHOCOOOM TIOJCTAaHOBKH U
CII0COOOM CJI0KEHHS.

Pemath n1uHENHHOE YpaBHEHHE C OJTHON IEPEMEHHONU, MPUMEHSA
NpaBMJIa N1IEPEX0/A OT UCXOAHOIO YPABHEHUSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IMogOoupaTs nmpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHHUS YPABHEHHS.

HaxonuTth peleHue CHCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHUH C
JIByMsI IEPEMEHHBIMU C OITOPOH Ha aIrOPUTM YUEOHBIX I€HCTBUH.
CocTaBJsTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbh B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpadguku.
DOYyHKIMU

Koopnnaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mex 1y I1ByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas crucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmephl

HN3o00paxkars Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue dynkmuu. I'paduk dynkuun. CBoiicTBa (HyHKIIHIA.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
byukuuu. I'paduk pynkmun y = kX + b.

OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCJIE C MOMOIIbIO HU(PPOBBIX
naboparopuil.

I[IpumeHsiTh, M3y4YaTh NpPEeHMYILIECTBA, MHTEPIPETHPOBATH
rpaduUecKuil criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
KU3HEHHOU MH(pOpMaIUU.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIA/ICBATH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

PacnosHaBath JUHEHHYIO QyHKIUO Y = KX + b, onuceiBaTh
¢€ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHHH ko3 duitnenToB K u b
(pu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpadpuku TuHeHONH QyHKIMH, QyHKIMU Y = KX + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ul IOCTPOEHUS rpauKoB
GyHKIUI 1 U3y4YeHHs UX CBOWCTB.

IIpuBOaUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
mpoleccax u SBJICHHSIX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBIATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiiine 3aa4uu U3 peaabHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKue 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYyTUX
IIPEAMETOB.

Pemiars mnpocreiiline TeKCTOBbIe 3a74a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHNUS 3a1a4U.

8 knacc (He menee 102 )




Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4ucio
4ac0B)

OcHoBHOe coxep:kaHne

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucaa n
BBIYHCJICHHUS.
KBaaparnbie
KOpPHHU

(15 q)

KBaapartubiii kopeHb u3 yncia. *Tlorstue 00 nppanroHaIbHOM
grcre. JlecaTuaHbIe MPUOINKEHNS HPPANMOHAIBHBIX YHCETT.
JetictBurenbHble uncia. CpaBHEHHE TCHUCTBUTEIBHBIX YHCET™.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHEeHUE BUIa X = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEM.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHUN,  COJACPIKAIINX
KBaJpaTHHIC KOPHHU.

®opMyJIMpOBaThH OMNpe/e/ieHHe KBaJIPaTHOIO KOPHS U3 4HCIIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

IIpumeHsITH OllEpalMiO HU3BJIEYEHUS KBAJpPAaTHOTO KOpPHS W3
quCiIa, HCMOJb3Ys IPU HEO0XO0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH YHUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M  YNOPSAOYMBATBL  PAlMOHAIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHUE X2 = a, HaxXOIWUTb TOYHBIE U

npubimxEHHbIe KopHU ipu & > 0.

HccnenoBarh cBoOlicTBa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosHATL, mnpocreiime npeodpa3oBaHUs BBIPAXKCHUN,
coJlepKalluX KBaJpaTHbIE KOPHHU. BplpakaTb NepeMeHHBIE W3
reOMEeTpPUYECKUX U PU3NYECKUX (POopMyJI MPU HEOOXOIUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTh 3HaYeHHs1 BBIPAXKEHUMN, COJAEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7a4  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPHUEN pa3BUTHS MAaTEMATHKH.

Yuciaa u

CreneHs C 1eIBIM IT0Ka3aTeIIeM. CTaH)IapTHaSI 3aIlluCh YHCJIa.

dopMyJIMpPOBAThH ONpeaeJieHHe CTCTICHH C [IEeTBIM TMoKa3aTeeM




BbLIYHCJICHHS.
Crenennb

¢ HeJbIM
nmoKasarejieM
(7 9)

Pasmeprsl 00BEKTOB OKpy>kKaroIiero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpencTaBasiTth 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHHBATh UWCIAa M BEJIMYMHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnoab30BaTh 3amMch 4YUCEI B CTAHJAPTHOM BHIE UL
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KaroleM MUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATH B CUMBOJHYECKOiIi (popme u
WLTIOCTPUPOBATH NMPHMEPaMH CBOICTBAa CTENEHH C LENIbIM
nokaszareieM (MpU  HEOOXOAWMOCTH C  HWCIOJIBb30BaHUEM
BU3YaJILHOW OTIOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHM I IpeoOpazoBaHUs
BBIPOKEHUH, COJEPKAIIMX CTEIECHU C IIeIBIM IOKa3aTelieM C
UCTIOJIB30BAHUEM  CIIPAaBOYHOM HWHPOpManuu. BbINOJHATH
JAedcTBUS C 4YHCIIaMH, 3allMCaHHBIMU B CTAHJApPTHOM BHJE
(YMHOXEHUE, JIeIIeHNe, BO3BE/ICHUE B CTETICHB).

Auaredpanyeckue
BbIPasKeHM .
KBaaparTublii
TPEXYJIeH

(59

KBanpatsslii TpéxuieH. Pa3noxeHue KBaapaTHOro TpExdsieHa
Ha MHOKUTEIIH.

Pacno3naBarb,  KBaJpaTHbIM  TPEXWIEH,  YCTaHABIIMBAaTh
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PackiaapiBaTh HAa MHOMKHTEJIM KBAJApPaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

Aaredpanyeckue
BBbIpaKeHHS.
AJiredpanyeckas
ApooOL

(1549)

Anrebpanueckast 1po0b. JlonycTrMble 3HaUE€HUS IEPEMEHHBIX,
BXOJSIIUX B anredpandeckue BoIpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

Crnoxenue, BBIYUTAHUE, YMHOXEHHE U JieNieHne
anreOpanmveckux  apoOeit. [IpeoOpasoBaHue  BBIpaKEHUH,
coJiepKalux anredpandeckue Apoou.

3anuceiBaTh areOpanyeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIPEEIIEHUS] PALIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBBIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
@opMyJIMpoOBaTH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHMEHSTH €r0 Ul TpeoOpa3oBaHus IpoOeH.

BoinosHATs aeiicTBUSI ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOMMOCTH ¢ HampaBisgomeil nomompo. [IpumeHsTh
npeoOpa3oBaHus BhIpaXKEHHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHHble U3 (opmyn (PU3NUECKUX, TEOMETPUUYECKHUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpartHoe ypaBHeHue. HemnosiHoe KBagpaTHOE ypaBHEHHE.
dopmyia KOpHEH KBaapaTHOTo ypaBHeHus. *Teopema Buera™*.
Pemenune ypaBHeHuii, CBOAAIMXCA K KBaapaTHbIM. [IpocTeiine
JIpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemenne TeKCTOBBIX 3aJad € IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBajipaTHbIC YPaBHEHHUSI.

3anucpiBaTh (OpPMYJy KOpPHEH KBaJIpaTHOILO YpaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IMpoBoauTs  mpocreiilive  HUCCIAEAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
npaBuia.

Habaonath M aHAJAM3MPOBATH CBSI3b MEXKAY KOpDHAMHU U
KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHCHHMSI.

*TIpuMeHsTh TeopemMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemath TekcTOBBIE 3aaylm alreOpanvyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIIOBUS 3aJadd K
anrebpanveckodl MOJAETH MYTEM COCTaBIEHHS YpaBHEHHS (MpU
HEOOXOAMMOCTH C  HAIpaBISIONMICH TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHSI anreOpshl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHHE C JABYMS IEPEMEHHBIMHU, €ro Tpaduk,
IPUMEpPHI PEILICHUs] YPaBHEHUH B IIEJIbIX YHCTIaX.

Pemenne cucreM [AByX JMHEMHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMH. [IpuMepbl pelieHuss CHUCTEM HEIMHEHHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

*T'paduueckas  uUHTepHnpeTanuss ypaBHEHHUS C  JByMs
NEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ IBYMS IIEPEMEHHBIMU*.
Pemenne TeKCTOBBIX 3a7a4 € TIOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3HaBaTh JMHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouthb rpaQuKu JIMHEHHBIX YpaBHEHHH, B TOM 4MHCIE
HCMoJb3ysi HH(poBble pecypcebl (P HEOOXOOUMOCTH C
ONOpPO¥ Ha aJITOPUTM YUEOHBIX AEUCTBUIA).

Pa3nuyare napajuleNbHBIE M NEPECEKAIOIINEC NPSMbIE 110 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YpaBHEHUH C JBYyMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinirie CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJIICTCS JIMHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISIOMICH
MIOMOLLBIO.

*TIpuBoauTh rpaduyUecKyl0 HHTEPNPETANMKI)  PEIICHUs




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IByMs
nepeMEeHHbIMU. >
Pemats TeKcTOBBIE 32/1a4H AITeOPaMyeCKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.

HepaBencrBa OHOI mnepemMeHHOW U uX pemeHue. Cuctemsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPaBEHCTB C OJIHOW MIEPEMEHHOM U UX pelICHUE. Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pereHus JIMHEHHOro HEPABEHCTBA U UX CHCTEM | M300pakaTh pellieHue HEPAaBEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. Pematsp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSMOM MpU HEOOXOAUMOCTHU
C BU3yaJbHOW OMOPOH.

DOyHKIMH. [Tonstne ¢ynkuuun. OOnacTe onpeAeneHus W MHOXECTBO | Mcmonb3oBaTh  (QYHKIMOHAIGHYIO  TEPMHHOJIOTHIO  H

OcHoBHBIC 3HayeHu# QyHkuu. CriocoObl 3a1aHust PyHKIUIA. CHMBOJIHKY.

NOHATHS I'paduk ¢pyakmum. CBoiicTBa (QyHKIHMH, UX OTOOpakeHHWE Ha |BbIYMCIATH 3HAYeHHs1 QYHKIUH, 3aMaHHBIX QopMysiaMu (TIpH

Sy rpaguxe. HEOOXOMMOCTH HCIOJb30BaTh KaIbKYJATOP); COCTABJSATH
TA0IUIBI 3HAYEHHIT QYHKIIUY.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOMicTBa (QYHKIUMU HAa OCHOBE €€ rpaduueckoro
OpEJCTaBICHU TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJIOTHIO  H
CHMBOJIMKY.
HccaenoBarh npuMepbl IpadUKOB, OTPAXKAIOMIUX pealbHbIE
npoueccsl U sABiaeHUs. IIpuBOoAUTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QYHKIMIA, OTPAXKAIOIIUX peaIbHbBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMUYMH M0 3HAYEHUIO APYTOil.

byHkuuu @yHKIMH, OIHCHIBAIOLINE MPSIMYIO u o0paTHy1o | B HeclnoxHbIX cilyyasX BbIpazKkaTh (OpMYJIOii 3aBHCHMOCTH

9y MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUMHAMU.




I'paduk dysKIMHE Y = X2
@Oyukmuuy = x5,y = X3y = Vx, Y :g; *rpaduueckoe

pelleHre ypaBHEHUN U CUCTEM ypaBHEHHI. >

OnuchiBaTh XapakTep HW3MEHEHHsS OIHOW BEJIMYUHBI B
3aBHCHMOCTH OT U3MEHEHUS IPYTOi

Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
CXeMATHYeCKH IIOJIO)KEHHE Ha KOOPIWHATHOM IUIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X°, y =X,
y =V =T

HUcnonb3oBarh QyHKIUMOHAILHO-TPadUIeCKUE
NpeACTaBJEHHS U PELICHNUS U UCCIIEOBAHUS YPAaBHEHUH U
CHCTEM YPaBHCHUH.

I[IpumensiTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
(GyHKIMHA.

IloBTOpPEHME
M 000011IeHHE
(64)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI M METOJOB KypcoB 7 U 8
KJ1accoB, 0000IIeHe 3HAHUH.

IIpuMeHATH cHMOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPABHEHU.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayd M3 peaJIbHOM KHU3HHM, NPUMEHATH
MaTeMaTH4YeCcKUe 3HaHUsA JUI peleHus 3ajad U3  Jpyrux
IIPEAMETOB.

Pemath TexkcTOBBIE 32/1a4M, CDABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 1)

Ha3Baunmue
pasaesa (TemMbl)
Kypca (4Mc10

OcHoBHOE coaep:kanue

OcHoBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppaluoHaNbHble YKMcia, KOHEUHbIE U | Pa3BuBaTh mpeacTraBjieHHsi O 4YHCIaX: OT MHOXECTBa
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }1p06I/I. MHuokecTBO HaTypaJIbHBIX YUCEJI JO MHOXKCECTBA )IefICTBHTeJII)HBIX HUCCII.




JlelicTBUTE/IbHDbIE
quciaa
(99

JEUCTBUTEIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA KAk
OeCKOHEUHbIE JIeCATHUYHBIE npodu. B3ammHO onHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHHE  [€HCTBUTENBHBIX  4YHCEN, apUPMETHYECKHE
JIEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH. ™

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrinenue wuucen. Ilpukuaxka U  oOLiEHKa pe3yibTaToOB
BBIYHCIICHUM.

O3HaKkoMHTBCH c BO3MOKHOCTBIO MIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anucpiBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JIEUCTBUTEIIbHBIC YK CIIa™.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe JeHCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOJAUTHh 3HAUEHHUS CTENEHEM C LEeIbIMH IOKa3aTeasiMu U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEJI B IPAKTUYECKOM EATEIIBHOCTH YEJIOBEKA.
AHaMM3MPOBaTh M JeJaTh BBIBOAbI (I0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTb JEHUCTBUTEIBHBIE YHCIA, BHIMOJIHATH NPUKUIAKY
pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUN  YUCIIOBBIX
BBIPAKCHU.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MATEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JInneliHoe ypaBHeHMe. PelieHne ypaBHEHHH, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHHH, CBOASAIIMXCA
K KBaJIpaTHBIM. buKBa/ipaTHbIE YpaBHEHHUS.

*Tlpumepsl pemieHHUs ypaBHEHUH TpeTbed U  4YeTBEPTOU
CTeTeHEeH pa3nokeHueM Ha MHOXKHUTEIH. *

Pemenne npo6HO-palioOHAIbHBIX YpaBHEHUH.

Perienne TeKCTOBBIX 3aa4 areOpanyeckKuM METOOM.

OcBauBaTh, 3aNOMMHATHL W NPHMEHATH Trpaduyeckue
MEeTOIbI MPU PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM
(mpu  HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM y4eOHBIX
JENCTBUN).

Pacno3HaBaThb 1Li€bIe U IpOOHBIE YPABHEHHUS.

Pemath JiMHeliHble U KBajJpaTHble YPaBHEHHsl, YPaBHCHUS,
CBOJASIIMECS K HHUM, IpocTelinne JIpoOHO-palllioHaIbHbIE
ypaBHEHHUS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 33aJaud pa3HbBIMU
crocobamu.

3HAKOMMTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHeHust

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 TpaduK.

OcBauBaTth " INPUMECHATD HpI/IéMBI pe€miCHuA CUCTEMBI ABYX




¥ HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema AByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU U
eé peweHue. PemeHune cucrem ABYX YypaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOIl CTEIEHH.
['paduueckass uHTEpHpeTaMsi CUCTEMBbl YPaBHEHHUH C ABYMS
HEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CIiocOOOM.

JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QPYHKIHOHATHHO-TpPAUUIECKUE TMPEACTABICHUS
JUIs pellleHHs] U HCCJIeI0BAHNsl YPABHEHUH U CHCTEM.
AHAJIU3NPOBATHh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoO0M: MepPexXoauTh OT CIOBECHON (OPMYIUPOBKH YCIOBUS
3aJlauM K areOpanveckoi MOIeTH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHHUIi; pelmaTh COCTaBICHHYIO CHCTEMY YpaBHEHHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM U UX
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE.

I'papuueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoHsTh 1npeoOpa3oBaHusl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIE HEPABEHCTBA.

Pemiate  nuHEHBIE  HEPABEHCTBA, CUCTEMBI  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH [10JyYCHHBIE PEIICHNU.
N3006paxkarh perieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBIBATh PEIIEHHME C IOMOUIBIO
CHUMBOJIOB.

Pemarth KBaJpaTHblE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
Crenennble (YHKINU ¢ HATYpaJIbHBIMU TOKA3aTeNsAMU 2 U 3, UX
rpaduku 1 cBOMCTBA.

I'paduku pynkmmii: y = kx,y = kx + b,,y = ax?,y = axdy

Pacno3HaBaTh BUJBI M3yYaeMbIX (pYHKIHN; WIJIKCTPUPOBATH
CXeMATHYECKH, O0BSICHATH DPACIOJ0KEHUE HAa KOOPAMHATHOU
TUIOCKOCTHU rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
- _k o
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHH KOd()(HUIIUEHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIUIO 110 opMyIIe.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyskumm  y = ax®> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtponTthb 1 H300pakaTh cXeMaTH4YeCKH rpa(uKy KBaJpaTHUHBIX
(yHKuMit, 3a1aHHEIX GopMynaMu Bugay = ax’, y = ax? + q, Y
=ax +p)? y=ax’ +bx +Cc (upu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOH).

AHAJIM3UPOBAThH U MPUMEHATH CBOIICTBA U3Y4YeHHbBIX (QyHKINI
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IM(POBHIX
pecypcoB.

YucaoBble
NoCJIeA0BaTEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEOBATEIBLHOCTH.

3amaHne TOCIIEAOBATENIFHOCTH PEKYPPEHTHOH (GopMysoi u
dopmyI0it N-To uieHa.

Apudmernueckas u reomerpuueckas nporpeccun. opmyisl N-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

*MN300paxkeHue 4JIe€HOB apHU(PMETHUECKON M reoMeTpuyecKon
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.

CrnosxHbl€ MPOLIEHTHL.

OcBauBaTh M MPUMEHATHh UHICKCHbIE 0003HAUCHUS, CTPOUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM TOCIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyITy N-TO YIEHA OCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyiy U BBIYHCJIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasanBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apudMETUUECKYID U  T€OMETPUUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHUs.

Pemiate 3amaun ¢ uWcCHoib3oBaHMEM (opMyl N-TO 4YieHa
apu(METUYECKOH U TEOMETPHUYECKOW IPOrpeccHil, CyMMBI
MEePBBIX N YJICHOB C OMOPOil Ha CIPaBOYHYIO0 HHPOPMAIIHIO.
*W300paxkaTh UICHBl IOCIEAOBATEIbHOCTH TOYKAaMU Ha
KOOPJIMHATHOMN TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apU(pMEeTHUecKOi
IpOTrpeccuy, B T€OMETPUUECKOM Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaQuuecKu™.

Pemiate mpocreiimme 3aqauyM, CBS3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCIIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  WCTOJB30BAaHHMEM  MH(PPOBBIX  TEXHOJIOTHUN
(37IEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PemiaTh 33J1a41 Ha CII0XKHBIC MPOIICHTHI, B TOM YHUCJIC 337a9H1 U3
peanbHON MPAKTUKH (C MCIIOJIb30BAaHUEM KaJIbKYJIsTOpa). >
3HAKOMHTHCS € HCTOPHEI Pa3BUTHS MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NeHCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsl TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIMIKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
areOpanyecKrX BhIPAKEHUH, JOYCTUMbIC 3HAUYCHHS).
@OyHknuu (IOCTPOSHHE, CBOWCTBA W3YYEHHBIX (YHKIIHIA;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTaBICHUE MHOXKECTB JUIsl ONIMCAHUS PEaIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJlbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEIN, IPU3HAKU
JIEIIMMOCTH, 1LIE€JI0€ YHUCIIO, MOJYJb 4YMCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL 1eHCTBUS, CPABHUBATH M YIIOPSA0YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YKCla; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibrara
BBIYMCIICHH.

PemaTh TeKkcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTH4ecKkue 3a1a4u, COAEPKALIUE IPOLIECHTHI, 101,

YacTH, BbIPaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMsi —
paccTostHue, II€Ha — KOJWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMs — MPOU3BOAUTEIBLHOCTh TPYAA.

Pa30uparh peasibHbIe KU3HEHHBIE CUTYyalluu, GopMyJIHpPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTePIPeTHPOBATH PE3YJIbTAT
OnepupoBaTh NOHATHUSAMM: CTEINEHb C LEJIbIM IIOKa3aTelleM,
apudmeTnyeckuit KBa/IpPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas Jpo0b, TOXKIIECTBO.




BbINOJHATL OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMyiiaM, TpeoOpazoOBBIBATh IIENbIC, IPOOHO-PAIIMOHATBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3oKeHHEe MHOTOYJICHa HAa MHOXHTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpO Ha CIPABOYHYI0 MH(POPMALHUIO);
HaXOJIUTh JONYCTUMBIE 3HAUYEHUS IEPEMEHHBIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYJ peanbHble IPOLECCHl U
SIBJICHHUSL.

OnepupoBaTh nousiTusAMH: QyHKIMSA, rpaduK QYHKLUUHU, HYIH
(GYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHMs, yObIBaHMsI, HaMOOJIbIIEe U HAUMEHbIIIee 3HAUYCHUS
GyHKIMH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHA,
CTPOUTH UX TPapUKU.

OnepupoBaTh MNOHATHSIMH: IpsIMas IPOHNOPLMOHAIBLHOCTB,
oOpaTtHass  MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnogab30BaTh rpadMKH TSI OTIPEIEIICHUS CBOWCTB, TIPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTrux y4eOHbBIX
IPEIMETOB M pealbHON XU3HU; MOAEIHPOBATH C ITOMOUIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

BobipaxaTth ¢gopmMysiaMu 3aBUCUMOCTH MEKIY BEIUUYAHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO T'OAAM OBYUYEHUSA)

7 kiaacc (He MeHee 68 )

Ha3Baunmue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS




4acoB)

IIpocreiimme [Tpocreiimne reoMeTpuuecKkue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPMYJIHMPOBATH OCHOBHBIE IOHATHUS U OIIPEIEICHHUS.
reoMeTpuyeckue |4 yribl, MHOTOYIOJIbHUK, JIOMaHasl. Pacmo3HaBaTh  M3yuYeHHBbIE  TE€OMETpUYECKHE  (QUTypHI,
durypsi CMeXHBIE U BEPTUKAJIBHBIE YIJIBI. onmpeieJIATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocreiiiuMu yeprexamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHUEM CMBICIIOBOU
N3mepenue H3mepeHune JIMHEHHBIX W YIJOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJSIIME BOMPOCHI W/WIM aIrOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIMYMH [lepumerp u  miomanes  ¢uryp, cocraBieHHBIX 13 |I[IpoBoanTH ImpoCTEiIINe MOCTPOCHUS C TOMOLIBIO IUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
M3MepsATH JIMHENHHBIE U YTII0BbIE BETUYUHBI FTEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY X Pa3MEpPOB.
Pemath 3a7a4i Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a41 Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
uryp.
IIpoBoauTk Ki1accu(pUKalMIO YIJIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOIUMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPUEN pa3BUTHS T€OMETPHM.
TpeyrojbHuKkH [lonsiTue O  paBHBIX  TPEYrojJbHUKAX W  IepBUYHBIC | Pacmo3HaBaTh Tapbl pPaBHBIX TPEYTrOJHLHUKOB Ha TOTOBBIX
(22 v) MPEJICTaBICHUS] O paBHBIX (KOHTPYSHTHBIX) (urypax. Tpu|depTexkax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOJIUMOCTHU C

MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
IIpr3Haku  paBeHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHUKOB.
CBOHCTBO MeAMAHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpEHHBIC U PABHOCTOPOHHUE TPEYTONbHUKH. [Ipr3Haku
Y CBOMCTBA paBHOOEIPEHHOTO TPEYTOJILHHKA.

[IpoTtuB Oonblielt CTOPOHBI TPEYTONBHUKA JICKHUT OOIBIIHIA
yrod.

IIpocreliline HEpaBeHCTBA B TE€OMETPHUM.
TpeyrosbpbHuKa. HepaBeHcTBO TOMaHOK™.

*HepaBeHcTBo

BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaTH OIIpEIEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHWKA; CEPEeIMHHOTO MepHeHANKYJspa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NPH HEOOXOIUMOCTH C
ONOPOM Ha AJITOPUTM IPABHJIA.




[TpsIMOYTOJIBHBIN TPEYTOJbHUK ¢ yriioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

®opMyJHpoOBaTh CBOWCTBA U MPHU3HAKH PABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouTh YepTEXKH, pemaTh 3aJa4M C IOMOIIBIO HAXO0XKJICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh MPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYroJIbHUKOB B 3ajadyax (C HCIOJIb30BAHMEM CMBICIOBOM
OMOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIeUCTBHI).

Hcnoab3oBaTh IUPPOBBIE pECypChl ISl HMCCIAETOBAHUS
CBOMCTB HM3y4aeMbIX Quryp.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapayuenpHble mpsiMble, UX cBoWcTBa. Hakpecr inexanue, | @opMyJIMpoBaTh  NMOHSAATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NEPECEUCHUH MTAPAIIIEIIbHBIX MPSIMBIX CEKYIEH). M3y4yaTh CBOICTBa yIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [TpusHak  napauIeIbHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO |apajuIEIbHBIX MPSAMBIX CEKYyILEH
(14 v) paccTOsIHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSIMOM. IIpoBoauTe pokazareabcTBa. PopmyaIHMpoBaTh TeopeMy
CyMMa yIJIoB TpeyroJbHUKa U MHOTOYTOJIBHUKA. NapaJuUIEIbHOCTH  JByX IPSMBIX C IOMOIIBIO  YTJIOB,
Bueuinue yribl TpeyrojibHuKa 00pa30oBaHHBIX NIPU [EPECEUEHUU OTUX TMPSAMBIX TpPEThen
IPSAMOM.
BoruncasaTe CyMMy YIJIOB TPEYrOJIbHHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOJIB30BAHUEM TEOPEM O CyMMe
YTJIOB TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUU.
OxkpyXHOCTH OKpyKHOCTb, XOpAbl U TUAMETPBI, UX CBoMcTBA. KacarenbHasd k | @opMyJIMpOBaTh  ONpe/eJIeHUsi:  OKPYXKHOCTH,  XOPJBI,
U KpYyTI. okpyx’HocTU. OKpY>XHOCTb, BIMCaHHas B yroy. *[loHsTHe o|anaMerpa W KacaTelbHOM K OKpyXHOcTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumeHenue B 3agadax. buccekTpuca M cepeAVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
NOCTPOEHUS NEPIEHIUKYIISP KaK FT€OMETPUUECKUE MECTa TOUEK™. HccnenoBath, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypPChI:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJO TPEYroJibHUKA. BrnmcaHHas B|OKpY)XKHOCTb, BIMCaHHY!O B YIroJl; LEHTP OKPYKHOCTH,

TPEYTOJbHUK OKPYXKHOCTB.
HpOCTCﬁH.IHC 3a1a41 Ha IMOCTPOCHUC.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3oBath Metoa ['MT nnsa nokaszarenbcTBa TEOpEM O
MepPECEUCHNN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX




MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C TMOMOIIbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojbHHKAa, HaXOAMTh IEHTPBl 3THUX
OKPYXHOCTEH C OIOPOM Ha AJITOPUTM IpaBuIIa.

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEPEeAMHHOIO MEepPIeHANKYJsApa JAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYI  TO4YKy U
NEPIEeHIUKYJISIPHOM JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEyroJabHUKOB [0 pPa3JUYHBIM dJEMEHTaM IMpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUSI TEOMETPUU.

IToBTOpEHHE,
00001IeHnE
3HAHMH
44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHATUN U METO/OB
Kypca 7 kiacca.

Pematn 3aJa4YM Ha IIOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JInYHbIMU 4aCTIAMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Banmue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eSITEIbHOCTH 00y4AK0IIMXCH

4acoB)
Yeroipéxyroannuk |[lapannenorpamm, ero npusHaku u coiictsa. YacTHbele cityuau | I300pakaTh W HAXOAUTh Ha 4epTekKaX YEThIPEXYTOJIbHUKU
U napaiesorpaMMoB  (IPSAIMOYTONIBHUK, pOMO, KBaJpaT), WX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHasi | @opMyJMpoBaTh onpeaeIeHus: napajuiesiorpamma,

Tparneuuy.
*¥Y nBoenue Meauansl. LlenTpanbHas cumMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpaneuuy, IpsIMOYTrOJIbHON Tpanenuy.

Hcnosb3oBarh MNpPH  pelIeHHMHd NPOCTEHINMX 3214
IPpHU3HAKU U CBOMCTBA: napajaicjiorpaMmma, nNpAMOyrojbHUKa,
poM0Oa, KBajpaTa, TpanelUud, pPaBHOOOKOW TpameruH,




IPSIMOYTOJIBHOM Tpameru.

IIpumeHsITH MeTO] YABOEHUS MEIUaHbl TPEYroJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBath [HQPPOBBIE pPECypchl ISl  HMCCIECIOBaHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPUEH pa3BUTHS F€OMETPHH.

Teopema Pasieca

*Teopema Qaiieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTpe3Kax.™

IIpoBoAMTH MOCTPOEHHUSI C IIOMOULIBIO UPKYJISL U JIMHENUKH C

U TeopeMa 0 Cpenssist tuHus TpeyroibHUKa. Tpanenus, e€ cpensist IMHUSA.  |ucnosib3oBaHue  TeopemMbl  dameca U Teopembl 0O
nponopuuoHaabH | *[IponopuuvoHanbHble  OTPE3KH, IOCTPOEHUE  UYETBEPTOIO |IPONOPLUUOHANBHBIX  OTpPE3KaX, CTPOMTH  YETBEPTHIH
bIX OTPe3KaXx, IIPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUUOHANILHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
no100HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HATJISTHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyroiapHMKH. Tpu  mpuszHaka  nogoOus | HaxoauTh MOZOOHBIE TPEYTOJIBHUKN HA TOTOBBIX YEPTEXKAX C
(159) TpeyroiabHUKOB*. [IpakTHueckoe mpruMeHeHue. yKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOM00US TIpHU
HEOOXOJAMMOCTH C BU3yaJIbHOW OMIOPOH.
PemaTh 3agaum Ha NOAOOHBIE TPEYTOJbHUKH C IOMOIIbIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YEPTEeXEH U HAXOXKICHUS
NOJOOHBIX  TPEYrOJILHUKOB  TNPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEIHCTBA C UCIIOJIb30BAHNUEM ITPU3HAKOB
M0/100MsI HECJIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
JITOPUTM YUeOHBIX JIEHCTBUH.
IlpumeHsiThb  TOJNy4YEHHbIE  3HAHUS  [PU  pEIICHUU
TreOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0IMMOCTH
C HaIPaBJISIIOLIEN TOMOIIBIO.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS TEOMETPHH.
Ilomaan. [TonsiTne 06 00IIEH TEOPHH TUIOIIAIH. OBiajgeBaTh NMePBUYHLIMHU MpeACTABJIeHUsAIMH 00 0O01ei
Haxo:xaenune @opmyabl I IUIOLIAJM TPEYroJIbHMKA, MapajulelorpaMMa. [TeOpur Iuiomanu (Mepel), ¢GopMyJHpPOBATH CBOWCTBA
nJiomanaei *OTHouIeHHe Iouaied TPeyroabHUKOB C OOIIMM OCHOBAaHUEM |IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPeyrojbHHUKOB WK 001Iel BBICOTOM. [Ipumensats  ¢opmyasl  MioOHIagUd  HapajliesorpaMMma,
U MHOTOYTOJIbHBIX |Brruucnenve miomaneii cnoxHbeiXx ¢Guryp uepes pa3OuMeHHe Ha|TpeyroyibHMKa, Tpaleludd C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [laomagum |yacTu u gocTpoeHue.™ uH(pOpMaIHIO.
nopo0ubIxX ¢puryp |Ilmomanu puryp Ha kineruatoit Oymare. IIpumeHsaTHL (hopMyJTBI TJTOLAAN BBIITYKJIOTO




(14 4)

[Tnomanu momo6HbIx Guryp. Beraucnenue miomanei. 3agadn ¢
MPaKTUYECKUM coJiepkaHueM. *PereHue 3agad ¢ MOMOIIBIO
METO/1a BCIOMOTraTeILHON IIomanu. *

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJd MEXIy HHUMHU C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO.

Haxoauth 1wiomanu Quryp, U300paKEHHBIX Ha KIIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUIOMIA/IN JUTS PEIICHUS TEOMETPUICCKUX 3a/1a4.

Haxomuth 1uiomanu nogoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(DOPMAIIHIO.

BoruncasTh IoMaan pa3indyHbIX MHOTOYTOJIBHBIX (UTYD.
PemiaTh 3a1auu Ha IUIOMIA/b C MPAKTHYECKUM COJCPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMCHCHHE.
O6patnas Teopema [Tudaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWS B MPSIMOYTOJbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
CooTHOLIEHNUsT ~ MEXIY CTOpOHAaMH B NPSIMOYTOJBHBIX
TpeyToJIbHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy I[ludaropa, mcmoab3oBarh € B
IIPAKTUYECKHUX BBIUMCIICHUSAX.

Brnaziers MOHATUSAMEI TPUTOHOMETPUYECKHUX (PYHKITHI OCTPOTO
yTia, MPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUrOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOPOH Ha CIPAaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBarb  GOpMYIbl  TNPUBEICHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO JUIsl HAXOKIACHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUUYECKUMH (YHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(popMaIHnIo.

IIpumeHsITH TOJyUYEHHBIE 3HAHUS M YMEHUS IPU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM IPABUIIA).

3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUS T€OMETPHUH.

OCHOBHO€

Yrael B
OKPY’KHOCTH.

BrnucanHbie ¥ LIEHTpaJIbHbBIE YTJIbl, YTOJI MEXAY KacaTeJIbHOU U
XOPJIOH.

@®opMyJIMPOBATHL OCHOBHBIC OIIPEACICHUs, CBSA3aHHBIE C
yIiamH B Kpyre (BIIMCAaHHBINA yroJl, HEHTPAIbHBIN YIoOm).




Bnucannsbie VYTIbl MEXYy XOpAaMHU U CEKYIIHMH. HaxoauTh BIMCaHHBIE YTIJbl, ONMUpPAIOIIMECS Ha OAHY AYTY,

U ONMCAHHbIE Brnucannbie U onMcaHHbIE YETHIPEXYTOIBHUKHU, UX MPU3HAKU U |BBIYMCJSTH YTJIbl C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,

4eThIPpeXyroJbHHUK |CBoicTBa. IIpuMeHeHMe 3TUX CBOHCTB MNpU  PEUICHUM [TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3ajau. LHEHTPAJILHOM yTJe IpH HEOOXOAUMOCTH C BHU3YyaJIbHOMH

KacarenabHble B3anMHOe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONHMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKPYKHOCTeH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAIM3A.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M IPU3HAKU IIPU PELICHUU
3ajad.

IloBTOpEHue, [loBTOpEeHHE OCHOBHBIX IOHATUA U METOAOB KypcoB 7 u 8|PemaTh 3ajauym Ha NMOBTOPEHUE, WILIIOCTPUPYIOILIHUE CBS3U

o0o01menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kaacc (He MeHee 68 )

Ha3Banmue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHNXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUrOHOMETpUYECKUX (PyHKUMH yriaoB oT 0° 1o|d@opMyJupoBaThL  ONpeleJieHusi  TPUTOHOMETPUUYECKUX
Teopembl 180°. KocuHyc u cHHYC OpsAMOro W Tymoro yria. Teopema|dyHKIUI TymbIX M NPSMBIX YIJIOB C BU3YAJIBHOH OIMOPOIi.
KOCHHYCOB M KocuHycoB. (O00OmEHHas) Teopema CHHYCOB (¢ pamaumycoM | DopMyIHpoBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. ONHCAaHHOHN OKpYXHOCTH). HaxoxkxieHne AJTMH CTOPOH M BEJIMYUH | PaJIyCOM ONHMCAaHHON OKPYKHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemath TpPEyrojpHUKH C ONOPOM Ha aNrOPUTM Y4eOHBIX
TPEyroJbHUKOB @opmysia MIOMAAN TPEYTOJbHUKA YEepe3 ABE CTOPOHBI U YIoJl | IEHCTBUM.

(16 9) Mexay HuMu. @opMyria IIomaan 4eTbIpEXyrojibHUKA yepes ero |Pemare  nmpakTuyeckue — 3a/add,  CBOJAsSIIHECST K

JIMaroHaIM U YTOJ MEXJLy HUMH.
[TpakTHyeckoe NpUMEHEHNE T0Ka3aHHBIX TEOPEM.

HaX0KIACHUIO PA3JIMYHBIX 3JIEMCHTOB TPEYTroJIbHUKA.




IIpeodopasoanue |*[lonsTHe 0 mpeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB GUTYp TPU
MeTtpuyeckue Teopema 0 npOM3BEAECHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu noaodus. HaxomuTs npuMepsl noaodus B
COOTHOILIIEHHUS B NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKalolel AeHCTBUTEILHOCTH.
OKPYKHOCTH KacaTenabHOH. [IprMeHeHre B peleHnd reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLIEHUS MEXIy OTpe3KaMu
(10 v) XOpHl, CEKyLIMX M KacarellbHbIX C MCIIOJb30BAaHUEM
BIIMCAHHBIX YIJIOB U NOJOOHBIX TPEYTOJIbHUKOB.
Pemiath TEOMETpHUECKME 3a/a4d W 33/Ja4d U3 peaTbHOMN
HU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJIbHUKOB.™
BekTopsl OmnpeneneHne BEKTOPOB, CIOXKEHHE M PAa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOPHl Kak HampaBICHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPA Ha YUCIIO. HCCIe10BaTh reOMEeTPUYECKUI (nepemerienue) U
Pu3NYEeCKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyecknid (cusia) CMBICTBI  BEKTOPOB C OIOpOH Ha
PaznoxeHue BekTopa IO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM.|BOIPOCHBIN IUIAH.
KoopauHats! BeKTOpA. 3HaTh omnpexejJeHHsi CYMMbl W Ppa3HOCTH BEKTOPOB,
CkanspHoe MNpoU3BEIECHUE BEKTOPOB, €ro MNPUMEHEHUE IS | yMHOXKEHUS BEKTOpa Ha YHCIIO, HCCIe0BaTh
HAXOKJCHUS JJTUH U yTIIOB. TeOMETPUYECKUI B (PU3UIECKHIA CMBICIIBI STHX OIEPaLnii.
Pemienue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemath, reoMerpuyeckue 3adayd €  HCIHOJIb30BAHUEM
[IpumeHeHne BEKTOPOB ISl PEUICHUS 3a/a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabIBaTh BEKTOD 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaSIpHOE  TPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasiTe CyMMy, Pa3sHOCTh M CKAISIPHOE MPOM3BEICHUE
BEKTOPOB B KOOP/IMHATAX.
IpuMeHsiTh CKAIIPHOE TPOM3BENCHUE ISl HAXOXKICHUS
JUIUH U YTJIOB.
JlekapToBbI JlexkapTOBBI KOOPJMHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHSITHE TIPSIMOYTOJIEHOW CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMONU.* YTIoBOH KOA(P(HUIMEHT, TAHT€HC YIJa |IeKapTOBBIX KOOPAMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJUIeNIbHBIC U MTEPIICHANKYIISIPHBIC TIPSIMBIE. HccaenoBarh ypaBHEHHE MPSIMOI U OKPYKHOCTH C OMTOPO Ha
(CR)) VYpaBHeHUE OKpYXKHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIaH.

MepECEUYEeHUS] OKPYKHOCTH M IPSIMOM.
Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ay.
Hcnonbs3oBanne MeToa KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax

Haxonuts neHTp u paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
PemaTh 3aga4n Ha HAXOXK/IEHUE TOUYEK [IEPECECUCHUS IIPSIMBIX
1 OKPY>KHOCTEH C TOMOIIBIO METOJa KOOPANHAT.




Hcnoap3oBaTh CBOWCTBA YIJIOBOTO KO3(QuIeHTa mpsiMon
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHsATH KOOpAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIs IOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel peabHBIX 33J]1a4 («METO KOOPAMHATY).
IMosb30BaThest  JUISL  NOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMH.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb KPYyTra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m u JIMHA OKPY>KHOCTU. JlMHA AyrH OKPY>KHOCTH.
Panguannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruuciienue miornianei Guryp, BKIFOYAONUX HJIEMEHTHI KpyTa.

dopmyMpoBaTh OmpeAcIIcHuE
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHITHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPABWJIBHBIX MHOTOYTOJIBHUKOB, ONpeaesATh
YUCJIO TT, JUIMHY AYTH U paJuaHHYI0 MEpy yIJia 1o o0pasily.

IMpaBHUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIia K rpagyCHON
omaxei ¥ HA00OpOT MO BU3YyaJBbHOMW OMOpeE.
8 OmnpeaensTh IOLIA1b KpyTa.
BoiBoauts gopmyJibl (B TpasyCHOI U paaraHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1omanu (uryp, BKIIOYAIOLUIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OHOpOi Ha CIPaBOYHYIO HH(POPMALIHUIO.
Haxoauth muioniaam B 3afa4ax peasibHON KU3HH.
JABuxenust *TloHsATHE O ABUKEHUU IIIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOIIUME  INOHATHUSA
IJIOCKOCTH [TapamienpHelil IepeHOC, TOBOPOT U CUMMETpUsA. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.
(6 9) CHMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS MAPAJUIETBHOIO IEepeHoca,

[Tpocreiinye npuMeHeHUs B pEIICHUH 3a1a4™.

IIOBOPOTa M OCEBOM CHUMMETPUU C BU3YaJIbHOM OIIOPOM.
HaxoauTh HETOABUXHBIE TOUKH 110 00pasIy.

HaxoanTh IIEHTPBl U OCH CUMMETPUI pocTeHIuX Guryp mo
obpasiry.

*TIpuMeHSATH TAPAIENBbHBI NEPEHOC U CUMMETPUIO IIpU
pEeLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).




Hcnoan3oBaTh 1715 HOCTPOSHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypcesL.™

IoBTOpEHUE,
00001IEHME,
CHCTEMATH3 AU
3HAHUM

(79)

[ToBTOpeHHE OCHOBHBIX TOHSATHH M METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimue reomerpuueckne QUTYpI W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroabHUKH.

[TapanienpHble U NEPIIEHIUKYIISPHBIE TIPSIMbIE.
OKpyXHOCTb M Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPYXHOCTU. BriucanHele W ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.

YeTpIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIC
YEThIPEXYTOJIbHUKHU.

Teopema [ludaropa u Hayana Tpuronomerpuu. Pemenre oomux
TPEYTrOJbHUKOB.

IIpaBuIIBHBIE MHOTOYTOJIBHUKM.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneii. [Tnomanm mogo6HeIx uryp.
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH.

BekTopsl Ha NIIIOCKOCTH.

OnepupoBaTh NMOHATHSAMM: (QUIypa, TOUKa, MpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajjieIorpamM,
poMO, NPSMOYIOJIBHUK, KBaJApaT, Tpaneuusi; OKPYKHOCTb,
KacaTeJbHasl; paBEHCTBO U 10j100M€ QUryp, TpEyroabHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJISAPHOCTh INPAMBIX, YIOJ
MEXIy NpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEIMYMHA YyIJa, IUIOIAlb,
IIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAaU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOIIAIN Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapasllesienunesa.

OnepupoBaTh NOHATHAMM: IPAMOYIOJbHAas CHUCTEMA
KOOpJMHAT, BEKTOP; MCHOJAb30BATh OJOTH IIOHATHA A
MIpE/ICTaBICHNs] JaHHBIX U PEUICHHs 3a/1ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEAMETOB.

Pemats 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIY pa3iIMYHbIMHM 4YacTSIMH Kypca.
Bbi0upaTs MeToa U pEeLIEHUS 3a0a4u.

PemaTe 3aqaum 13 MOBCEIHEBHOU KU3HH.

TEMATHYECKOE IINTIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb M CTATUCTHKA»
(ITI0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBanmue
pasneina (Tembl)

OcHoBHOeE coaepKaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0HXCs




(umncy10 Yacon)

IIpeacraBiienue IIpencraBnenne naHHbIX B Tabmuuax. Ilpaktuuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX AaHHbIX. lIpakTmyeckas paboTa | MaccMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpencraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHne ¥ MOCTPOSHUE | MPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW MPOIYKIINH,
nuarpamm. [IpumMeps! nemorpaduyeckux 1uarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SBICHMUS).
[IpakTuueckas padota «/{uarpamMmbny. H3yyarr Meroabl pabOTbl ¢  TaONMYHBIMH U
rpaMUecKuMH TPeJICTaBICHUSIMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJE MPAKTHUECKUX padboT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucaresbHas Yucrnossle Habopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHE IOHATHSA. YMCIOBOH
CTATHCTHKA Menauana yucinoBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. HaboOp, Mepa LEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
84) ITpakTryeckas padora «CpeaHue 3HaUCHU. TOM YHCJIe CpeHee apupMeTniecKoe, MeinaHa.
HauOonbiee u HanMmeHblllee 3HAYEHMs] YMCIOBOrO Habopa. | OmucbIBaTh CTAaTHCTUYECKHE JIaHHBIE C  IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyars cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
IU(POBBIX PECYpCcoB, B XOJ€ MPAaKTUYECKHX paboT, (c
HaIpaBJISIONICH TOMOIIBIO).
OcBauBaTh Ha 62a30BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HaMEHBbIIIEe 3HAYE€HHsI YNCIOBOI0 MacCUBa, pa3Max.
Pemats 3agaun Ha BeIOOp croco0a OmMCcaHus JaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaitnas *CnydaiiHast U3MEHYMBOCTH (npuMepsl). YacTora 3HaueHuil B | *OcBauBaTh NMOHSITHS: YacTOTa 3HAYEHUH B MacCuBe
U3MEHYHBOCTh MaccuBe JaHHbIX. [’ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA TAHHBIX, TUCTOrPaMMa.

6w

[IpakTuyeckas padora «CiyyaiiHas HN3MEHYUBOCTb Y. *

CTpouTh TUCTOTPaMMBI IO 00pa3ity




OcBanBaTh rpaguUecKue NpeICTaBICHUs Pa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0J1€ MIPAKTUUECKON pabOThL.*

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepmnHa, pedpo. [IpeacraBinenue 3aga4u ¢ MOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepmmH. Llens u nuki. [Iyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (itnepos
nyTh). [IpencraBnenue 00 opueHTUPOBAHHBIX rpadax.™

*OcpauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHSATHA: NyTb B rpage, 3UIEpoB IyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cy:k1aTh pelleHHe 32241 HAa IOUCK CyMMBI CTEIIEHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK ITyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh €nmocoO0bI IPEACTABICHUS 33Jlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
NpeIMETOB ¢ ToMomlmbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M

*CnydaiiHblii ONBIT W clay4ailHOe coObITHE. BeposTHOCTh M

*OcBanBaTh MOHSITHS: CIy4alHBII ONBIT U CIIy4aillHOE

4yacToTra yactoTa coObITHA. Ponb MalloBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MaJOBEpPOSITHOE M NMPAKTUYECKH JIOCTOBEPHOE

CJIy4aifHOT O JOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa U | coObITHE.

coObITHA urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yuyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHUH B

4 v) [TpakTryeckas pabora «HacTora BbINageHUs opiay.™ npupoJie M OOIIEeCTBE Ha BaXKHBIX HpUMepax (aBapuu,
HECYaCTHBIE cily4au, 3aluTa MePCOHAIBHOMN
uHpoOpMalny, repeiadya JaHHBIX ).
N3yuath pojib KJIACCUYECKUX BEPOSTHOCTHBIX MOJENei
(MoHeTa, UrpajibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IMPOCTBIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C TOMOIIbI0 HU(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O06o00menue, [IpencraBnenne  panHbiX. OmnucarenbHas — craTUCTHKA. | [TOBTOPATHL M3YYEHHOE U  BBLICTPAMBAThL CUCTEMY

KOHTPOJIb BeposiTHOCTB ciiy4aifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3ag1aum Ha IPEICTABICHUE U ONTMCAHUE IAHHBIX C

NMOMOIIIbKO M3YYCHHBIX XapaKTCPUCTUK C Hanpaanﬁomeﬁ




HIOMOMIBIO.
O0cy:xnaTn NnpuMepsbI CIIy4ailHbIX COOBITHI,
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX CITyYalHBIX
COOBITHH, X POJIH B IPUPO/IC U )KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHOBHOe coiep:KaHue

XapakTepucTHKA e TeJIbHOCTH 00y4arouXxcst

IloBTOpEHME
Kypca 7 kiacca
(CR))

[IpenacraBnenne  mannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyuaitnas n3aMeH4nBOCTh. CpeilHue YUCI0BOro Habopa.
Crnyuaitasie coObiTHs. BepostHOCTH M 9acToThl. Kitaccuaeckue
MOJIEJI TEOPUH BEPOATHOCTEN: MOHETA U UTPajIbHAsl KOCTb.

I[loBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HAHUU.

Pemars 3amaum  (mo BH3yaJdbHOW omope) Ha
MPEACTABICHUE M ONHCAHME JAHHBIX C IOMOLIBIO
WU3YYEHHBIX XapaKTEPUCTHK.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYIIIAPOBAHHBIX JAHHBIX M ONMCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemiare 3agayu (o0 BH3YyaJbHOHl  omope) Ha
OlpeieIeHne YacTOThI CIIy4alHbIX COOBITHIH, 00CYyKIeHNE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
IPAaKTUYECKH IOCTOBEPHBIX CIIyYalHbBIX COOBITUH, UX POJIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

OnmucarejbHast
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcusi yucioBoro Habopa. CraHmapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. Jluarpammel paccenBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS U CTaHIAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTH XAPaAKTCPHUCTUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBoBaTh B 00CY:KI€eHUH THNOTE3bI 00 OTCYTCTBHU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpOPlTb JuarpaMMbl pacCC€UBaHUA 110 HMCIONIUMCA
JAHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEepa (Tocie
COBMECTHOTO aHaju3a).™




MHuo:xecTBa
(4 49)

MHosecTBO, MoAMHOXKecTBO. Onepanuu HajJ MHOXKECTBAMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBauBaTh MOHSATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO.

BbinoaHsaTs onepanun HaJl MHO>KECTBaMU:
o0BeAMHEeHHE, TIEpeCeUYCHHE, JOTOIHEHUE (110 00pasIy).
Hcnoab3oBaTh CBOICTBA: HEPEMECTUTEIILHOE,
COYETaTEeNIbHOE, paclpeAeTuTeIbHOe, BKIOYCHUA (C
UCII0JIb30BAHUEM BH3YaIBHOM OIOPHI).

Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXECTB
IpU ONKMCAHWUU PEAJbHBIX IPOLECCOB M SBJICHUH, TPU
pEIIEeHNN 3a/1a4 U3 APYTuX Y4eOHBIX [IPEIMETOB U KypCOB
(C UCTIOTb30BaHUEM BU3YAJILHOM OIIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

OnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHS.
bnaronpusitcTBytolue aneMeHTapabie coobITHs. BepositHocTH
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITisIMH. CTy4aiiHbIi BBIOOD.

IIpakTryeckas pabora « ONBITHI ¢ pPaBHOBO3MOXXHBIMU
AJIEMEHTAaPHBIMU COOBITUSIMUY.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
DIIEMEHTApHOE COOBITHE, CIIyd4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONPUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTth 3a7aun Ha BBIUKCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM Ciy4allHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTtp 3a7aun Ha BBIUNCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WIHU
BepOAJIbHOM OMOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU (C MCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTei, JIpYTrUX Mojieneil)
B XOJle¢ TMpaKkTHYeCKOoW paboThl (C HCIOIB30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(4 9)

B

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTh  IyTH,
CYIICCTBOBAHUC BUCSYEH BCPIIHHBI, CBA3b MCXKAY YHCIOM
BepIIuH U uncioM péodep. [IpaBuno ymHoxkeHHs. >

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




M3yuyaTh cBoOMCTBa J€peBa: CyIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, €IWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
peodep.

Y4yacTBoBaTh B 00CY:K/I€HNH PellleHUs 3aJa4M Ha [TIOVCK
U TEepEYHCIICHUE IMyTel B JIepeBe, OMpEleJICHUE YHucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIEC C TIPUMEHEHUEM TPaBUIIa YMHOXKEHUS.

Cayuaiinble
coObITHA
84)

*TIporuBononoxknoe  coOwbitTrie.  [umarpamma  Diinepa.
OObenuHenne u mnepecedeHue coObITHil. HecoBmecTHbIE
coobiTis. @Dopmyna crnoxkeHuss BeposTHOcTer. [IpaBuio
YMHOXKEHHUSI ~ BepoATHOCTeH.  YCIIOBHas  BEPOSTHOCTb.
HezaBucumble  coObiTuda.  IlpencraBienue — ciayyailHOTo
SKCIIEpUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
cOOBITHSI, OMepanuu HaJl COOBITUSAMH, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHna), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.
H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHI ((hOPMYIIBI CIIOKEHUST BEPOATHOCTEH ).
YuacTBOBaTh B 00CYK/JIeHHH pellleHUsl 3aJa4u, B TOM
Yrclie TeKCTOBBIE 3a7]aul Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM  mpsMO#, aumarpamm Oiiepa, GopMyJbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBarsb NOHATHSA: IIPaBHIIO YMHOXKEHUS
BEPOATHOCTEH, YCJIOBHAsI BEPOSTHOCTb, HE3aBHCHUMBbIE
COOBITHS JI€PEBO CIY4YaiHOTO OMBITA.
N3yuate cBoiicTBa  (ONpeaeseHus)
COOBITHH.

YuacTrBoBaTh B O00CY:KI€HHUM pelIeHUs 3aJa4M Ha
olpeieIeHne U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTh B 00CY’KJAeHHHM pellleHHsl 3aJa4d Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
MCIIOJIb30BaHUEM JIEpEBA CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
(4 4)

IIpencraBnenue nanHbIx. OnucarenbHas cTaTUCTUKA. ['padsbl.
BepositHOCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOHWHATOPHKH.

IoBTOPSITH H3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
PemaTs 3agaun Ha IPEICTABICHUE U ONIMCAHUE TAHHBIX C




MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK (c
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

*YyacTBOBaTh B OOCY:KIEHUM pelleHHsi™ 3agayMm C
pUMEeHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXOXKICHHE  BEPOSTHOCTU
CIIy4alHOro COOBITHS IO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HUH pelIeHHA™ 3aJa4yu Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHNUS U MEPECEeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TIPEACTABICHUN U JepeBa CIydailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIE€HHHM pelleHUus™ 3aja4yM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COYeTaHWil), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHH C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kiacc (He MeHee 34 4)

Ha3zBanue
pa3zeina (Tembl)
(umncJy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCS

IloBTOpEHME [IpencraBnenne  maHHbIX.  OmnucaTenbHas  CTATHCTHKA.
Kypca 8 kiacca Omnepanuu Haja coObITUsIME. He3aBUCUMOCTD COOBITHH.
(44)

IMoBTOpPSITH U3Yy4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JAHHBIX.
Pematp 3agauM  Ha  HaxXOXICHUE  BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHHUH U IepeBa CIIy4aifHOTO OTIBITA.

Pemarp 3agaun Ha mepedrcieHue KOMOWHAIMK (dyucna




[epeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOWHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroibHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMHOXeHHMs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO coueTaHUi. *TpeyrosbHUK
[Tackas. > [IpakTrueckas pabora «Bpruncnenue
BEPOSITHOCTEH C MCIIOJIB30BAaHHMEM KOMOMHATOPHBIX (DYyHKITHIA
JIEKTPOHHBIX TAOIUID.

OcBauBatb Ha  0a30BOM  YpPOBHEe  TOHSTHSA:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIOPAJOYCHHAS
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopHal Yucia,
coueTaHHe, YUCIIO COUEeTaHU, *TpeyronpHuk [lackans.™
Pemiate mpocreiilmide 3agauM  Ha  IEPEUYMCIICHUE
YHOPSAAOYEHHBIX IIap, TPOEK, IEPEUUCIICHNE IEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
oOpasiry).

Pemiats mpocreiimmne 3aauyM Ha NPUMEHEHHUE 4YHCIIa
coueTaHuil B anredpe (COKpameéHHOe YMHOKCHHE, ONHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHMKY, 3aJaud Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IMOMOIIBIO
AIIEKTPOHHBIX TAOJMUI] B XOJ€ MPAaKTHUECKOH paboThl (C
BHU3YaJIbHOW ONOPOIA).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 1)

*T'eomerpuueckasi BepoATHOCTb. CitydaiiHbIN BHIOOD TOUKHU U3
(burypsl Ha IIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH.™

*OcBanBaTh MOHSTHE TEOMETPUYECKON BEPOATHOCTH.
YyacrBoBaTk B O0CY:KICHMH peLICHHS 3aJa4H Ha
HaXO0X/I€HHUE BEPOSATHOCTEN B OIBITAaX, PEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHMKA, Kpyra, OTpe3ka WIN
JyTH OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA™

HUcnuiTanus
bepnyiu
(6 9)

Ucneitanue. Yenex n Heynada. Cepust UCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbitanust bepnymnu. BepositHoctu coObITuii B
cepun ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnpiTanus bepryim».

OcBanBaTh Ha 0230BOM YPOBHE IOHAATHUSA: UCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIBITAHUHU (YCIIEX U Heyzaya),
cepus HUCIBITAaHWM, HACTYIJIEHHME MEepBOro ycrexa
(Heynaun), cepus ucnbITaHUN bepHyIm.

Pemate mpocreiilume 3ajaYM  Ha  HaXOXICHHE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbI CyMMBbI
reOMETPUUYECKOM MPOrpeccuu (C OMOpoil Ha CIIPaBOYHYIO




nH(popMaIum).

Pemare  mpocreiiliume 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO0 YHMCIIa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€ MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnbpITanuil beprym

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJMYMHA W PACHPENEICHUE BEPOSTHOCTEM.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4aruHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
¢ moMoIIbio yacToT. [IpuMeHenne 3akoHa GOJIBIINX YUCETL.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyars U o00cCy:kaaTh IpPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEIMYUH (POCT, BEC YEIOBEKA,
YMCIICHHOCTb HACCIICHUS, IPYTUEC U3MCHYMUBbBIC BEIIMYMHBI,
paccMaTpuBaBIIMECS B Kypce CTATUCTHKH), MOAEIbHBIX
CIIy4alHbIX BEJIUYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHue MOHETBI, HMIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  NOHATHA:
MaTE€MaTU4YeCKOe OKUJAHUE CIIy4ailHOM BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiate 3amauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOTO
OXKMJIAHWS W JHUCIEPCUH  JAUCKPETHOM  CIly4anHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesIEHUI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaIPaBJISAIOIEN TOMOIIBIO).

3HaKOMHMTBCSI C MaTeMaTHYEeCKHUM OXHJaHUEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIe
pacrpeneneHus Cry4ailHON BETUYUHBI «YUCIIO YCIIEXO0B)» B
cepuu UCHIbITaHui beprysum.

HM3yyarh 9acToTy COOBITHSI B  TOBTOPSIONIUXCS




CJly4aliHBIX ONbBITaX KaK CIy4yaiiHylO BEIUUYHHY.
3HAKOMHUTBCS C 3aKOHOM OonbIIKX uucen (B Qopme
bepuynnu): npu 0GodbIIOM 4YMCIE ONBITOB YacToTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pematsp 3a1aun Ha U3MEpEHNE BEPOSITHOCTEH C TOMOILBIO
4acTOT (C HaNpaBJIAIOLIEH TOMOIIBIO).

O0cyxk1aTh poJib 3aKOHA OOJIBIINX YKCEJ B 000CHOBAHUU
YaCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyx)maTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTH B U3MEHUMBBIX SBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAE M B JKU3HU
4eJI0BEKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KomMOuHaTopuku. CiydaiiHble BETMYHHBI U PACIIPEICTICHHS.

OnucarenpHas  CTaTUCTHKA.
DJIEMEHTHI

IloBTOPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTp 3aa4yu Ha NIPEACTABICHUE U ONMCAHUE JTAHHBIX.
Pemarh 3aqaum Ha HAXO0XKJACHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYyUANHBIX UCITBITAHUI

IIpu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM ILJIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCITIOJIb30BaHUS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIOMIMXCA YYEOHO-METOAMUYECKUMU MaTepruaIaMu
AJIEKTPOHHbIE YYEOHMKHM W 3aJaYHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIC
1ab0paTOpUM, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONB3YEMBIMU J1JIsi OOYYEHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHU(PPOBOM) BHUAEC U PEATU3YIOIIUMHU

(MyJIbTUMEIUHHBIE TPOTrPAMMBI,

nunaktrnyeckue Bosmoxkaoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.




