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PaGouass mporpamma mo yueOHOMY mpeameTry «Maremarukay (06a30BbIT
ypoBeHb) (mpeameTHas oOmacte «Marematuka W HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHSs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHUS MTPOTPAMMBI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMma 1o MareMaTHKe i OOydYaloIIuXcs C 3aJepKKOU
ncuxudeckoro pa3sutus (nanee — 311P) Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30BaHuUs
noJAroToBiiecHa Ha ocHoBe denepalibHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHgapTa ocHOBHOro oouiero odpaszoBanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1IEro 00pa3oBaHUs 1151 00y4YarOUIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTSMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 HosiOpst 2022 1. No 1025), denepanbHO MNpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 1o ydeOHOMY mnpeametry «Maremarnkay, denepalbHON MPOrpamMMBI
BOCIIUTAHUSI, C YYETOM PaCHpe/leICHHBIX IO KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHONW — aganTUPOBAHHOM  00pa3oBaTEILHOMN
MpOoTrpaMMbl  OCHOBHOIO 00IIIeT0 00pa3oBaHUsl [JIsi OOY4YarOIIUXCS C 3aJIepPIKKOM
MICUXUYECKOro pa3BuUTHs. B paboyeil mporpamMme yUYTEHBl HJIEU U TOJIOXKECHHUS
Konuenuuu pazsutus MaTeMaTudeckoro oopasonanus B Poccutickoit denepanuu.

Oo0mas xapakrepucTuka yyeOHoro npeamera « MareMaTuka

VYyeOubii npenmer «MaTemMaTukay BXOAMT B TPEAMETHYIO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCA
ITOPUTMAMH, a TaKXXe MPHOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHuwlii mpeameT pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOyvarommuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAJIBHYI0O U HUHQOpPMATHUBHYIO peuYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKHUE, rpauyecKue CPelcTBa AJi BbIPAKEHUS
CYXJCHUHN U HAIJISTHOTO UX MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIBLHOCTH,
MPECTABICHUE O MIPEIMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTeMaTHKU
JUIA pelIeHUs] HAay4HbIX U MPHUKIAJHBIX 3a1ad. Takum o0pa3oM, mMareMaTHyecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YeIOBEKa.



N3yueHne MareMaTHUKHA TakKe€ CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIOBEKA, MOHMMAHUIO KpacoOThl W H3AIIECTBA MATEMATHYECKHUX paCCYKICHUH,
BOCITPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
yueOHBbIM npeaMeToM «MaremMaThkay MpeCTaBIseT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3I[IP. ¥V oGyuaromuxcs ¢ 3[1P naubornee BbIpa’keHbI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX ()OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUHU UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEHHAIBHOM
oOyueHuu oOydJarompecss MOTYT BBIIOJHATH 3alaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITIOMOIIY, MOTYT BBIIOJHUTH IIEPEHOC HA AHAJIOIMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHIDKEHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMbIX YUEOHBIX ACUCTBUNA. Y 00ydarommxcs 3aTpyIHEHbBI
CUETHBIC BBIYHCIICHUS, MPOU3BOJAMMBIE B yME€. B NHCBbMEHHBIX BBIYHMCIICHHUAX OHHU
MOTYT MHpPOITyCKaThb OAMH U3 MPOMEXKYTOUHBIX wmIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPQKEHUSIMU, BBIUHUCICHHEM HMX 3HAUYEHUS MOTYT HE YIEpKUBATH IPABUIIbHBIN
nopsnok nevctBuil. Ilpu ympoiienuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs C
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PELIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHUS J1elcTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HaBbIKa
pelIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHUCTEMBbI YypaBHEHUMU. MM ManoIocTymHO
COBEpIIECHUE 0OPATUMBIX OIEpalnii.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPyIHSIOT Uu3ydeHue TeMbl «DyHKum»: npu
onpeneneHu (YHKIMOHAIBHOM 3aBUCUMOCTH, TpH ONHUCAHUM Tpaduyueckon
CUTYaIIMH, UCTIONIb3YsI T€OMETPUUECKH, anredOpandyeckuil, PyHKIMOHAIBHBIA S3BIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAacCThIO ONpeneiaeHus] PYHKIUU U
00J1aCThHIO0 3HAYCHHIA.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BIJIEICHUS CyllecTBeHHOro. O0yuaromuecs ¢
31IP 3aTpynHstOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs,, HWHOI/AA OrPaHUYUBAIOTCS
MaHUMNYJIALUSMH C YACIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKHME  BBIBOABI,  CTPOMUTH
ITOCJIEA0BATEIBHBIE pACCYKICHHS. HerpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaroniyecss MOryT
MOJAMEHUTH (POPMYITy, HEIPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olmOKaM B
pelleHnH  3aJa4  [PUBOMAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3aOMHMHAHKA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 TMPHUYMHE CIA0OCTH MHECTUYECKOM AESITENbHOCTH, CYXKEHHUS 00beMa NaMsTH.
Oo6yuatomumcest ¢ 3I1P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUIeHWE MaTepuaa,
aKTyalu3alus 3HaHUH 10 ONOpe IPU BOCIIPOU3BEICHHH.



Jlns  npeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMmera
«MaremaTuka» HeOOX0oAMMa aJanTaius o0bemMa 1 Xapakrepa yueOHOro Marepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHUN, HEKOTOpblE TEMbl JaBaTh Kak
O3HAaKOMHUTEIIBHBIC, UCKJIIOYaTh OTJEJIbHBIC TPYIHBIE JI0Ka3aTeJIbCTBA;
TEOPETHUYECKU MaTepuan pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE MPAKTUYECKOU
JESATEIBHOCTH 10 pelleHHuIo 3anad. OpraHudeckoe €IWHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATENIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3HMCHBIX MAaTeMaTU4YEeCKUX 3HAHUU H
YMECHUM.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera «MaremaTuka

[IpuopuTeTHbIMU LEISIMU OOYUYEHHSI MaTeEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

* (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKUX MOHATHHN (YHCIIO, BEITUYHUHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpOSTHOCTb, dyHKIMA),
00€eCIeynBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHKW M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTHKU KaK 4YacTH OOILEel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTH
MBIIJIEHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (opmupoBaHue (YHKIMOHAIBHOW MATEMaTUYECKOM T'PaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUuX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTEeMaTHMKW M CO3/1aBaTb MaTeMaTHUYECKUe
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar i pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTL U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsl pelieHUeM CIeIyIOMX 3a/1a4:

» dopmupoBarh y oOyuaromuxcs ¢ 3[IP HaBbIkM ydeOHO-TIO3HABATEILHOMN
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHAIBHBIX MyTel ee
BBIIIOJIHEHHU S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEO0OXOIMMBbIE YEJIOBEKY JUIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMAaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MPeIMETHOU
obOnactu «MaremaTrka 1 H”HGOPMaTUKay;

" pa3BUBATh MOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBIIATh KOPPEKIMIO MTO3HABATEIBHBIX TpolieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUU OOpa3oBaTeNIbHbIX I€PUIIUTOB
B OCBOCHUH NPEUIECTBYIONIETO MPOTPAMMHOI0O Marepuaina y o0ydarommxcs ¢
3IIP u HENOCTAaTKOB B UX MATEMaTH4YECKOM Pa3BUTHH;

* chopMUpPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBIABISTH U PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKUE CTIOCOOHOCTH.
OCHOBHBIE JIMHUM COJEpKaHUs Kypca MaTreMaThku B 5—9 knaccax: «Hucna u

BBIUHMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumy, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHrne reoOMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApAJLIEIbHO, KaXK/1as B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAaAULMOHHO NPHCyLIas MaTeMaTUKEe W IPOHU3bIBAIOLIAs BCE MaTeMAaTHYECKHUE
Kypcbl U conepxarenbHble JuHHH. CdopmynupoBanHoe B DenepanbHOM
rOCylIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO O0IEro oOpa3oBaHUs
TpeOOBaHUE «yMETh OIEPUPOBATh IOHATUSMU: OIpPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HaBaTb WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMSI,
MPUBOJIUTH TPUMEPBl M KOHTPHPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JOTUMYECKUX YMEHHM
pacopenensierca IO BCeM rojaM oOOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHusi denepanbHON NPOrpaMMbl, pacHpeneaEHHbIM MO0 ToaaM OOydYeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BoIllpocaM  oOydJaromuecss oOpalajauch HEOJHOKPATHO, UYTOOBI  OBJAJCHHUC
MaTeMaTUYE€CKUMHU MOHATHSIMH W HaBBIKAMHU OCYILECTBIBUIOCH MOCJIEN0BATEIbHO U
MOCTYyNaTreabHO, C COONIOJEHHEM NPUHLMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYQJIUCh B OOIIYIO CHUCTEMY MareMaTHYeCKUX MpPEICTaBICHUN OOy4arolIUXcCs C
311IP, pacumpsis u yryomsisi e€, o0pa3ys MpOoYHbIe MHOXKECTBEHHBIE CBsi3u. OO1mue
1[eJIM u3ydeHusi yueOHoro npeamera «MaTtemarukay mnpeacTaBieHbl B DenepaabHOM
IporpaMme OCHOBHOTO 00111ero 00pa30BaHuUs.

Oco0enHoCTH 0TOOPA M aJANTAIMN Y4eOHOr0 MAaTepPHasIa 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCS Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMUcs C
3I1P. Bonbiioe BHUMaHUE yaesieTcss 0TOOpY yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYMHOCTH TIPU COXPaHEHHWU OOIIero 0a30BOr0 YPOBHS, KOTOPBIMA
JOJDKEH T10 COJIEPKAHUI0 U 00beMy OBITh aAanTUPOBAaHHBIM 111 oOyuaroruxcs ¢ 311P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClenyeT
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuarommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUUE€CKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B NPUMEHEHHHM 3HAHUM, UCHOJb3Yys NPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
aMsITKa).

denepanbHas MporpaMma IpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHbIIEHHE 00beMa TEOPETHUUECKUX CBEJCHUN, BBIHECEHUE OTICIBHBIX TEM WIIU
LEJIBIX Pa3/IesIOB B Marepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO N3YUCHHUS.

N3MeHnenns nporpamMmbl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «ununap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI mapajutenenunen», «llepememenrne Mo KOOPAMHATHOW MPSMON»,
«Mopaynp uucnay, «HucinoBele NpoMEXYyTKH»; «Macmrtady» (uM3yyaercs B Kypce
«I'eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LHPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmbie», «llepnenauKynsipHbIe
npsimbeie», «OceBasg U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHble TNEPUOAMYECKUE NECATUYHBbIE ApoOu. JlecaTMuHOEe NpHUOIMKEHNE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce anreopsl).

Crnegyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOrMYecKun 3anau», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEIIMIY, «IlocTpoeHue
KOH(Urypauuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIIETYATOU
Oymare», «Jlenmurenn u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JIENNUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IPOU3BEACHUS».
«IIpuBenenne apoOu K HOBOMY 3HaMeHartenmo», «HaxoxxaeHue dvactu uenoro u
nenoro mo ero 4vactuy. «OKpyriieHHE IeCSITHUYHBIX JpobOeity. «Perienue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHI
0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpeHUE (B Havaljie ¥ KOHIIE yueOHOTO roja), Ha u3yueHue Haubosee TPYAHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMepenue yrios; B VI
KJIaCCe€ — JIEUCTBUS C MOJIOKUTEIBHBIMU W OTPULATEIBHBIMU YHUCJIAMH, PELICHUE
YpaBHEHUH, CIIO’KEHUE U BbIUMTAHUE YHUCEII, COACPIKAIIMUX LETYI0 U IPOOHYIO YacTb,
Ha YMHO>XEHHUE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aareopa

B 03HaKOMUTENHPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbHble yucina. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTUdecKre NEUCTBUS C JACHCTBUTEIBHBIMHU uYMcliaMny», «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOXKUTENNY, «DyHKIUA
y =Vx 1 ee Tpadux», «IIOrpermHOCTs U TOYHOCTh TPHOMIKEHUD», «UeTHBIE U
HedeTHble PyHKIHNY, «DyHKIHA y=x"», « DYHKIHA y= ax’, e TpaduK U CBOMCTBA.
I'paduku bynxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs NIEPEMEHHBIMU U
ero rpaduk», «['paduueckuit cmocod® pemieHUs CUCTEMBI  ypaBHEHHI,
«M300pakeHne 4IeHOB apu(PMETHUECKON U TE€OMETPUYECKON MPOTPECcCUidl TOUKAMHU



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBINA M 3KCHOHEHIHUANbHBIN pocT. CloxkKHBIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3zaTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUN,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMEHHBIMIY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBoOOqMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopa®oTKu Hambosee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pernenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsmuy, «[IpruMenenne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»; HA IOBTOPEHHUE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHaia.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKON HAIPABIECHHOCTH Kypca,
WCKIIIOYUB U YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpur HEOOXOJAMMO MaKCUMaIbHO HCIOIb30BATh
HarJISIIHBIE cpelcTBa OOy4eHHs, OOJbIIEe MPOBOJUTH MMPAKTUUYECKUX padoT ¢
ydaluMucs, pemats 3a1aud. CTpOUuTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM OOpaIieHUH
K HarJIsIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W 0KAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CyIleCTBOBaHWE W  EOUHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsaMoi», «MeToa reoMeTpuyeckux mect», «Meton yJIBOeHUd
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuKa», «M3MeHeHHe TPUTOHOMETPUYECKHX  (YHKIUN  TpHU
BO3pacTaHuu yria», «@PopMyibl I paadyCOB BIMCAaHHBIX U OIMCAaHHBIX
OKPY’KHOCTEM  MpPAaBWIBHBIX  MHOTOYI'OJIBHUKOBY»,  «YPAaBHEHHE  IPSAMON»,
«JIBmxenue», «CBolicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KaCATEIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMeETpumn», «lleHTpaibHas CUMMETPHS»,
«Ilapannensubiii mepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJS W JIMHEHMKW», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, 4TO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0A30BOM YPOBHE U
JNOCTYITHOM JIJI1 YYE€HUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEIYET YIEIUTH
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJIEHHOTO MAaTE€pUANId, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUN U 3aJlaHUN, CBA3AHHBIX C IMPAKTUUYECKOW JESITEIbHOCTHIO
00yJaroIInXcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JIOKEHUA: TEOPETUYECKUMU MaTepuaj NPENOAHOCUTH B MPOLECCE



pelieHus 3a7ad W BBITIOJHEHUS 3alaHUil HArJsITHO-TIPAKTHUYECKOTO XapakTepa; He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXHBIX (OPMYJI, pEIICHUs HECTaHIAPTHBHIX,
TpynoEMKHUX 3aaHuil. Psig TeM cienyet n3ydatb B 03HAKOMUTEIILHOM ILJIaHE.

denepanpHas mTporpamMma MPeIOCTAaBISIET aBTOpY paboyeid mporpaMmbl
CBOOOJY B paclpeelieHu MaTepraia 1o 4eTBepTsM (Tpumectpam). Pactipenencnue
BPEMECHH Ha M3YYCHHUE TEM B TEUCHUE YIEOHOTO T'0JIa CAMOCTOSTEIEHO OIPEIeIIIeTCS
00pa3oBaTebHON OpraHU3alUeH U 3aBUCUT OT 0COOCHHOCTEW TPYIITBI 00YUYaIOIINXCsl
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl JesaTedbHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBiaeHHBbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M OOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHME  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremaTuka»

Conep:xanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAIMU. [[OMHMO HIMPOKO MCHOJIb3YEMBIX B
DOAOIT OO0 obmux 11 Bcex 00yUdaronuxcsi BUIOB ICSITEILHOCTH CIAEAYET YCUIUTD
BUJIbI JICATEIILHOCTH CIIEUU(PUYHBIC IJIs1 JAHHON KaTEropuu JIeTei, 00ecreunBaroIIme
OCMBICJICHHOE OCBOCHHE COJIepKaHUA oOO0pa3oBaHUs 10 TMPEIAMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JIEATEIbHOCTH C aKTHUBU3AIMEH CEHCOPHBIX CHUCTEM;
Yepe0BaHUE BHUJIOB JEATCIBHOCTH, 3aJCHCTBYIOIIUX Pa3WYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepualia C OMOPOH Ha aJITOPUTM; «IIOIIArOBOCTh» B U3YUCHUU
Marepualia; HCMOJb30BAaHUE JIOMOJHUTCIBHON BHU3yaJIbHOM  OIMOPBI  (CXEMHI,
a0JIOHBI, OIOPHBIC TAOJMIIBI); PEUYCBOM OTYET O TpoIleccCe U Ppe3yJbTare
NEATEIIbHOCTH, BBITIOJTHEHUE CIEIUAIbHBIX 3adaHui, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHON JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanibHass TEMAaTHUUECKass U TEPMUHOJIOTHYECKAs JIEKCMKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTepuaioM Mo mnpeaMery. IlpoBoauTcs cnemnuanbHas padoTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3yuaemble TEpMUHBI BBOJASTCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BH3yaJlbHas MOICPIKKA, AITOPUTMBI pabOThI C OTPEICIICHUEM, OITIOPHBIC CXEMBI IS
aKTyaJu3allid TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IIaHE

B cootrBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus y4eOHBIM TpenMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o001acTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHbBIM mpeameT «MareMatnkay
TPAJAWIIMOHHO M3y4aeTCs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl JIEMEHTHI



CTaTUCTUKU W Teopuu BeposTHocTeil) m «['eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

OO111ee YnCcI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3YUYEHUSI MaTeMAaTUKH (0a30BBbIii
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kinacce — 170 gacoB (5 yacoB B HeJEN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gaca (6 4acoB B HeJIeN0), B 9 Kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaThbl OCBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yueHue wmaremMarMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIlpaBJICHO Ha JOCTUKeHHe oOydaromumucs ¢ [P TuyHOCTHBIX, MeTanpeIMETHBIX
U MIPEAMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILIOMY M HACTOSIIIIEMY POCCUICKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX NOCTHKEHHM B JPYTMX HAyKax W
MPUKIAAHBIX cepax;

rpaskIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TIpakJIaHWMHA U Peau3alliu €ro
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM JIOCTIKCHMM HayKd, OCO3HAHHMEM BaXXHOCTHU
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIILHOCTH YUEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUWU MPAKTHUYECKHX 3aJay
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha MPOTHKEHUHU BCEW JKU3HU IS YCIENTHOW MpodeccuoHaIbHOU
NESTETPHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, pPaCCyKIECHUM, YMEHHUIO BHJEThH
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTalMel B JIEATCIIbHOCTH HAa COBPEMEHHYIO) CHUCTEMY HAy4YHBIX
MPENCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS YEIOBEKA, MPUPOILI U
oOmecTBa, TOHMMAHUEM MAaTeMAaTUYECKOM HAayKu Kak cQepbl dYeIoBeUYeCKOn
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH [IJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeéMaTUKU W MaTEMaTUYECKOM KyJIbTYypOH Kak CpEeACTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEIOBATEIbCKON
JESITENIbHOCTH;

¢pusnyeckoe BocnuTaHMe, (opMUpPOBaHHE KYJbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIarONMOJIyYmsi:

TOTOBHOCTBIO TPUMEHATH MAaTeMaTHUUECKHE 3HAHHUS B HWHTEPECAX CBOETO
30pOBbSl,  BEICHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
COAJIaHCUPOBAHHBIM  pPEKUM  3aHATHUM W OTABIXA, peryisipHas (Qundeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA peieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH HA MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU AJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIECH Cpe/ibl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKHA HX
BO3MOJKHBIX TIOCTEACTBUN MJII OKpPYXKAIOMIEH Cpedbl, OCO3HAaHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTeH X pPeLeHUs;

ajanTauMsa K M3MEHSIOIMMMCH YCJIOBMAM COLMAJIbHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEAECIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO AESITEIbHOCTb, B TOM YHUCIIE
YMEHUE YUUTbCA Y APYTUX JIO[eH, TpHoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaxX M ABICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaThb JE(PUIMTBI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMlO, BOCIPHHUMATh
CTPECCOBYIO CHUTyallMI0 KakK BBI3OB, TpPEOYIOUUl KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHus] W JeWCTBUSA, (OPMYIHpPOBaTb M OLEHUBaTb PUCKU MU
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynbprare ocBOeHHUS MPOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
MeTanpeAMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIHUECs] OBJIaJIECHUEM YHUBEPCAJIbHBIMU

MMO3HAaBaTCJILHBIMU JICUCTBUSIMH, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JI€CTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMH
AEeUCTBUAMMU:

YCTaHABJIIMBAaTh  NPUYUMHHO-CJICJACTBEHHbIE CBS3M B  XOAE€  YCBOCHHS
MaTeMaTUYeCKOro Marepuarna;

BBISABJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEHIEHUs IOCTaBJICHHOM
3a/1a4u;

C TOMOIIBIO yUYWTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3aadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TPeoOpa3oBbIBATh 3HAKM W CUMBOJBI B XOJA€ PEIICHUS
MaTeMaTUYECKUX 3a]1aY;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPH PELICHUH MaTEMAaTHUECKOM 3a/1auu;



MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIMIO PA3UYHBIX BUIOB U (HOPM
IIPECTABIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduIeCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIAHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUTIOCTpAl, WHTEPIpPETalNH,
apryMEHTAaLUU.

OBiaseHne  yHMBEPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
NeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICHCTBOBATh M HAXOUTh O0IIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaxOJUTh OOIlee pelIeHHe W pa3peniaTth KOHPIUKTHI Ha OCHOBE COTJIACOBAaHMS
no3uuuMii  u  ydé€ta  HMHTEpPEcoB;  ciymarh maptHépa;  (HopmyaupoBaTh,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPHU HAIWYUU PA3HBIX TOUEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IMO3ULHI0 W KOOPAMHHUPOBATH €€ C MO3ULUAMU
napTHEPOB B COTPY/IHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJIHSATh CBOIO 4YacTh paOOThI, JOCTUraTh KadeCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATh CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIUMA MPOYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3JaBaTh AJITOPUTMBI ISl PEHICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IUIAaHUPOBATh U OCYLIECTBIISTH AEATEIBHOCTH, HAMNPABICHHYK) Ha PEUICHHE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W yACpPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICA0BAaTEILHOCTD JICHCTBUM;

OCYIIECTBJISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh  TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YEeCKOM
NEATETbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUIBHOCTh WM OUIMOOYHOCTh  BBINOJHEHUS
y4ueOHOM 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJIOHOM C IIEJBIO
OoOHapy>KeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3SHUKHYThH MPHU PEIICHUN y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3ynbTar
NESTETLHOCTH, OMPENENATh MO3UTHUBHBIE M3MEHEHWsS W HalpaBJICHHs, TpeOyromue
TajdbHEHIIe paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmetHble  pe3yabTaThl  OCBOCHUSI  IPOrpaMMbl O  MAaT€MaTHKe
Npe/ICTaBIIEHbI 1O ToaM OOy4YeHHs B paMKax OTAEJbHBIX YYEOHBIX KYypCOB: B 5—6
KJjaccax — kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposATHOCTD U CTAaTUCTHKA.



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1EIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00yUaroIuXCs;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
W3Y4YCHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaronuxcs ¢ 3[IP Ha pocTymHOM [Uis HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIETr0 MUPA;

* (popmupoBaHue (QYHKIMOHAIBHOM MaTreMaTMyecKOl TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTH4YeCKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYecKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJ[HA OT JIPYroH, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TakKe B Kypce NPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTHKU.

N3yuenue apudmernyeckoro mMarepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHS 3HAHUN O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX B HadaiabHOW mikose. IIpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWM COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM NPUKHUIKU U OLEHKU Pe3yJbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEJ NpoJoJDKaeTrcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B COAEpKaHUK apu(PMETUUECKONW JTMHUU — 3TO JIPOOU.
Hauano n3yuenus: OObIKHOBEHHBIX U JIECATHUYHBIX IPOOEH OTHECEHO K 5 Kitaccy. ITO
MEPBbI ATanm B OCBOCHHMM APOOEil, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TMOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUS JIOTUKU M3JIOKEHUS YUCIOBOM JIMHUM, KOTJA MpaBWIA JEUCTBUH C
JIECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYaroIMMHCS MPUKIATHOTO
IIPUMEHEHUS] HOBOM 3alMCH MPU U3YyYEHUHN JAPYTUX NPEIMETOB U MPHU NMPAKTHYECKOM
ucnonb3oBannu. K 6 kimaccy OTHeCEH BTOpOM d3Tall B HM3yYCHUM JApOOeH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYUCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYMCIICHU, B TOM YHCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE APOOU, YCTaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3yUEHUS MOJOKHUTENBHBIX U OTPULIATEIbHBIX YUCET SBISETCS
TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMH M JEHUCTBUAMH C TMOJOXKUTEIbHBIMH W OTPULATEIBHBIMU YHCIAMU
MIPOUCXOIUT HA OCHOBE COJAEPKATEIBHOIO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE IMO3HAKOMHUTH YYallMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMH IMOHSATUSMHU
TEMbI, B TOM YHCJI€ U C TMpaBWIAMHU 3HAKOB IpPH BBIMOJHEHUU apu(PMETUUECKUX
neictBuid. M3ydeHue palnMOHAIbHBIX YHUCEI HA 3TOM HE 3aKOHYMTCS, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYAHOCTEH obserdyaer
BOCIPUATHE MaTepuasla, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIEHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apumernueckue npuéMsl perieHus. TekCcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccaxX, pacCMaTpUBAIOTCS 33Ja4M CIIEIYIOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKYyOKH, Ha paboTy u
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mpomnopuuu. Kpome Toro,
oOydJaroniecsi 3HaKOMSTCS C MpUEMAMH pelIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, y4darcs paboraTh ¢ MH(pOpMALMEH, MPEeACTaBICHHON B (opme Tadnuil
WM IUarpamm.

B paboueit mporpamme mpeaycMOTpeHO (GopMHupoBaHUE MPONEACBTUUECCKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YuCia B
3aBUCUMOCTH OT MAaT€MaTHYECKOrO0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBeHHas
CUMBOJIMKA IIMPOKO MCIIONb3YETCs MPEKIE BCETO AJIS 3allMCU OOIIMX YTBEPXKIECHUMN
U TIpEeAJIOKEHUH, (POpMyI1, B YACTHOCTH JUIsl BBIYMCICHUS] TE€OMETPUUECKHUX BEJIMYMH,
B KaU€CTBE «3aMECTUTEIISD) YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HaIpaBJICHHasT HAa  pa3BUTUE OOpPa3HOrO  MBINUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B U3YYECHUHU
F€OMETPUHU, KOTOPBIM OCYIIECTBISIETCS HA HAISAHO-IPAKTHUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOU JEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsIMU, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJleTyaTo Oymare, paccMaTpHUBAaIOT MX IMpocTeiiiue cBoicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMEeTPUN 3HaHUs, MOJyYeHHbIe 00yUJaloluMuUcs B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcs WHTErPUPOBAHHBIN
npeamer «MaTtemaTtukay, KOTOPBIA BKIIOYAeT apU(PMETHUSCKHd MaTepual Hu
HaTJISIAHYIO TEOMETPHIO, a TaKKe TMPOTMEIESBTUICCKUE CBEACHHUS W3 areOphl,
AJIEMEHTHI JIOTUKH U Hadaja OMUCcaTeIbHOW CTaTUCTHUKH.

Y4eOHbIH TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUEHUE KaXKIIOTO rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) TIPSIMOIA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HETIO3HIMOHHON CHCTEeMbI CUMCICHUA* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTieHNE HATypadbHbIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOXKEHUU. Bbrautanue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeiicTBre, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy HumHU. lIpoBepka  pe3ynbraTa
apupmeTrdeckoro jaehcTBus. llepemecTuTenbHOE UMW CcOYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXXEHHUS, *pacrpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METHUUECKUX JACHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCha™, paszjioKeHHWEe Ha MHOxuUTenu. [Ipocteie u
coctaBHble yncia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

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

HucnoBoe BbIpakeHUE. BplYMCIIEHHME 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS — JeucTBuil.  Mcnonp3oBaHWe  NMpU  BBIUKUCIIEHUAX
MIEPEMECTUTENBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHMUS,
*pacnpeneuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienne o Japobm Kak cmocoOe 3alMMcH  YacTH  BEJIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE M HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JIpOOM M BBIICIICHHE
LEJI0M YacTHU 4Yucia W3 HenmpaBWwibHOW npoOu. M3o0paxenue npobGed ToukaMu Ha
qucaoBoi npsmMoit. OcHOBHOE cBOMCTBO Apoou. *Cokparnienue npooeit. [Ipuenenue

1
3)_IGCL u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbHOM IUIAHE. Heaaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepuala.



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11eJ10r0 U IeJI0T0 0 ero 4acTu™.

Hecarnunas 3amnuch apoOeit. IlpeacraBieHune OecATHYHOW ApoOHM B BHUIL
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOCT™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad apudmMeTrudyeckuMm crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad mnepedOpoOM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb30BaHue MPU PELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJIMYECTBO, CTOUMOCTh. EMHUIIBI H3MEPEHHUS:
Macchbl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha IpOOH.

[IpencraBienne NaHHBIX B BUJIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MIpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE E€IUHMIILI IIUHBL. J[JInHAa JTOMaHOM, epuMeTp
MHOTOyTOJbHUKA. 3MepeHre 1 MoCTpOCHUE YIII0B C MOMOLIBI0 TPAHCIIOPTHPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(uUrypamnuii u3 dacteil MpsMON, OKPYXKHOCTH HAa HEJITMHOBAHHOW M KJIETYATOM
Oymare*. VMconp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pakEHHBIX Ha KJeTdyaTtol Oymare.
Enunuiibl u3mepenus miomaiu.

*Harnsaabie TpeIcTaBlIeHUus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJbHBIN
rapasuieIeuIie, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOTpaHHMKOB. Pa3Béprkn kyba wu mnapawienenunena. Co3naHue MoAeIeH
MHOTOIPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIEI u3MepeHus
o0BEMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEHUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Mcnonb30Banue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBbHOIO CBOMCTB CIOXKEHUS WU



YMHOXXEHHMS,  *paclpelesUTeIbHOIO  CBOWMCTBA  yMHOXEHHsS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINN OOLIUI JAeNUTENh U HauMEHbIIIee
oO1ee kpaTHoe. [lenrMMocTh CyMMBI U pou3BeieHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOoOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTH OT
LEJ0ro M ULEeJoro mo ero 4vacth. JIpoOHOoe 4YuciIo Kak pe3yjapTaT JAeJICHHUS.
[IpencraBnenne aecATUIHOW APOOM B BUAEC OOBIKHOBEHHOW APOOW U BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECSITUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOWEHWW. *Macmra®*, mpomnopius.
IIpuMeHeHre npOoNOpPLU IPY PEILIEHUH 3a/1a4.

[TonsiTne mpoueHTa. BerauciieHne npoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpakeHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble yKcna. Llenble uncna. *Moayne uucna,
reoMeTpuyeckas MHTepHnperanus Monayis uucna™. H3oOpaxeHue uucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umMcen. ApUPMETHUYECKUE JEUCTBUS C TOJIOKUTEIbHBIMH U
OTPULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOPJAMHAT Ha IUIockocTH. KoopauHaThl TOUKM Ha
MJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek M GuUryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIE BbIpasKeHUs!

[Tpumenenue OyKB Jisl 3aITUCU MaTEeMAaTUYECKUX BBIPAKEHUN U MPEIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE DPABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSAMOYTOJIbHHUKA, KBaJpaTa, *00béMa
napajuiesenuneaa u kyoa*.

PemeHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3aAady  apu(METUYECKUM crnocodboM. *PemienHue
JIOTUYECKUX 3a1a4. Pemienne 3aau nepedopoM BceX BO3MOKHBIX BApUAHTOB. ™

Pemenne 3amau, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOJIUTEIHLHOCTD,
BpeMs, 00bEM palboThl. EOuHULBI M3MEpEeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBS3b MEX]y €IMHUIIAMHU U3MEPEHUS KKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pElIeHHe OCHOBHBIX 3a/1a4 Ha APOOU U TPOLICHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPAXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
IUarpaMMbl: YTEHUE U MIOCTPOECHHE. YTEHHE KPYTOBBIX IHarpamM.



Harasgnas reomerpus

Harnsguele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTIOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieibHbIE
npsMble, MEPHEHAUKYISpHbIE NpsAMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBapPaTHON CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHCHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PAaBHOCTOPOHHU. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
OymMare ¢ HCIOJb30BAHUEM LHUPKYJS, JHHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoOroyronbHuka. [loHsiTMe mrowmwaaun QUIypsl;  €IUHUIIBI
u3Mepenus miowmaau. [pubnmkénnoe nuaMepenue mwiouiaan Guryp, B TOM 4ucie Ha
kBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE UIMHBI OKPY)KHOCTH, IJIOLIAAN
Kpyra*.

*CumMeTpus: LIEHTpalibHas, OceBasi U 3epKajpHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX PUTYD™.

*Harnsagneie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napajuienenunesn, KyO, Opu3Ma, NUpaMHAa, KOHYC, LIJIMHIAp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
uuauHApa U koHyca. Co3naHue Mojened MpOoCTpPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsi 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJMETHBIE PE3VYJIBTATBI OCBOEHUWA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecrneunBaTh JOCTIDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbIX
pE3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TepPMUHAMU, CBS3aHHBIMH C HATypaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH IPOOSMH.

CpaBHUBaTh U yHOOPSJOUMBATH HATypalbHbIE YHWCJIAa, CpPaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM U H300pa)kaTh HATypajbHbIE YMCJIa TOYKAaMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.



BeimonHATh  apudMeTHUYECKHE JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINONHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3amauM apUMETUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHMU30BaHHOTO KOHEYHOIro Iepedopa BceX BO3MOXHBIX BapuaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHHBI:
CKOPOCTb, BpEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh (MPU HEOOXOAUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOIUIbI, 0003HAUEHUS [IPU PEILICHUU
3azay.

[Tonb30BaTHCA OCHOBHBIMH €IMHULIAMH W3MEPEHUS: [IEHBI, MACChI; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTh OJHH €IWHHIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOJMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO04YaTOMn
auarpamMMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAHHBIC, HCIOJb30BaTh JIAHHBIC
IIPU PELICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd reOMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOAUMOCTH IO BU3YyaJIbHOM OIODPE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300pakath W3y4YeHHBbIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIbIO ITUPKYJIS U JTMHEHKH (TTOC]ie COBMECTHOTO aHaIN3a).

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

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOCHUSI, BBIYUCIICHUS TUIOIAAN U TIEpUMETpa.

Beruucnare mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM uuciie (GuUryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMM €IUHHUIIAMUA W3MEPEHUs JIJIUHBI,
TJIOIIA/IA; BBIPAXKAaTh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOIi Ha CITPABOYHYIO HH(POPMAIIHIO).

PacniosnaBate  mapasuienemnumen, KyO, HCIOIL30BaTh  TEPMHUHOJOTHIO:
BEpIIIMHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTHh U3MEPEHUS Napalljiesienunena, Kyoa.

Beruncisate 00b€M KyOa, Mapajuienenunena Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOpPOM HA AJITOPUTM Yy4YEOHBIX ACHCTBUM), MOIB30BATHCS EAUHUIIAMUA H3MEpPEHUS
o00BéMa.



Pemiath HecHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTyalUsiX (Ipu HEOOXOJUMOCTH C BU3YyaJIbHOU OMOPOHt).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCEN U CHOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M YyHOPSAIOYHBATH IIEJIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprupMeTnyecKkue 1eHCTBUS C HaTypaIbHBIMU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh PUKUJIKY U OLICHKY
pe3yibTara BBIUMCIICHUI; BBINIOJIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U U300pa)kaTh 4YKciia TOUKaMU Ha KOOPAMHATHOMN MPSAMOM, HAXOIUTh MOJY/Ib
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxpyrasTh LeNble 4YKclia U JeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSAX U ONEpUpPOBaThH Ha 0a30BOM YpPOBHE
TepMUHAMU, CBSI3aHHBIMU C 3aIllMChI0 CTENEHW YKCJIA, HAXOJIUTh KBajpaT U KyO
YuCaa, BBIYUCIATh 3HAUYEHHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aIrOPUTM MPABUIIA), PACKIIAIBIBATh HATYpaIbHbIE YUCIIA HA MPOCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATHYECKUX
BBIPDOKECHUM, HAXOJUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHUH,  OCYIIECTBIISS
HE0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOPUTM y4eOHBIX
JNEUCTBUIN).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pemats MPOCTEUILINE 3aJa4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU; pelliaTh TP OCHOBHBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUNE BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



IPOU3BOAUTENBHOCTh, BpeMs, 0O0OBbEMaA paboThl, HCMONB3Yd apupMETHUECKHE
JNEUCTBHs,  OLICHKY, IIPUKHUJAKY; II0Jb30BaTbCs  C€IMHHALAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uHpOpMalMIO, NPEICTaBICHHYI B TaOiauIax, Ha JIMHEHHOMH,
CTOJ0YaTOW MM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh INPEICTABICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a7a4.

[IpencraBisaTs nHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpusi

[TpuBoguTh mpUMEpHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIIUX (Qopmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NpPUMEpPHI
pPaBHBIX U CHMMETPUUHBIX QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIs, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
M KJeTdyaTol Oymare M3yueHHbIE IIJIOCKHME TI'eOMETpUYecKHe (Urypsl W
KOH(UTypalyu, CHMMETpUYHbIE (PUTYPBI.

HMmeTh npeacTaBieHHE O TEOMETPUUYECKUX MOHSITHSIX: PaBEHCTBO QUIyp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHUHU.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYHUHBI, ITOJB30BATHCA NPHU PEIIECHUH 33134 TI'PagyCHOM Mepou
YTJIOB; paclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIION YTJIBIL.

BblUuCHATh NJMHY JIOMaHOM, IMEPUMETP MHOTOYTOJIbHHMKA, TOJb30BAaThCS
€AVMHUIIAMU U3MEPEHUs JIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, UCTONb3ysl YepPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMSI
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaIPaTHOU CETKE.

Bbruncnsate minomanb  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHMKA; T0JIb30BATHCS OCHOBHBIMHU €IMHMIIAMH W3MEPEHUS IUIOIAIN;
BbIpaXKaTh OJHM €IMHHULIBI U3MEPEHUS IUIOLAAN Yepe3 Apyrue (Mpu HeoOX0IuMOCTH
C OIOPOI Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXKEHUAX NUpPaMHUIy, KOHYC, LMJIMHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkath Ha KiIeT4yaToOM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C onopoit Ha CIPaBOYHYIO MH(POPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUYECKUX CUTYyalusX (Ipu HEOOXOUMOCTHU C BU3YAJIbHOM OIMOpPOii).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Henun n3yyeHust yueOHOro Kypca



Anrebpa SIBISIETCS. OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreynBaeT M3y4y€HUE IPYTUX JUCLUUILIMH, KaK €CTECTBEHHOHAYyYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJAOHKEHHST 00pa30BaHus
U B TMOBCEJIHEBHOM W3HHU. Pa3BuTre y 00yyaromuxcs Hay4YHBIX MPEICTABICHUN O
IPOUCXOKIECHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUsS MaTeMaTH4eCKOu
HAyKOM SIBIEHUW U TMPOIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIsl alalTallid B
COBpeMeHHOM mMH(poBOM oOImiecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunMBaeT  pa3BUTUE  yMEHUs  HaAONIOJaTh,  CpaBHHUBATh,  HAaXOJHUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yrBepkJeHua. OcBoeHuEe Kypca aireOpbl 00ecredyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyxJieHus, o000OIeHne M KOHKpETHU3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIHHON
JESTEIPHOCTH  OOY4YaloIIMXCsA, TIOATOMY CaMOCTOSITEJIbHOE peIleHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AireOpa» OCHOBHOM NIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJIEPKATEIBHO-METOANYECKUE JIMHUU: «YUucna u
BBIUUCIICHUS»;, «AJIreOpandeckre BbIPAKCHUS»; «YPaBHEHUSI U HEPABEHCTBAY,
«Dynkimm». Kaxaas u3 3Tux coaepKaTeabHO-METOAUYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasicb u
B3aMMOJICUCTBYSI C IPYTUMH €ro JUHUSMU. B Xo7e m3ydeHus: Kypca o00ydaronuMest
MPUXOJNUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
S3bIK. B CBSI3M ¢ 9TUM 11e71eco00pa3HO BKIIIOUUTHh B IIPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MATEMAaTHYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIUMKCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTU4YecKoro  si3blka. TakuMm  o0pa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW U CTPYKTYPHOUM OCOOEHHOCTBIO Kypca «Airebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JTadbHEUIero M3y4eHUs] MaTeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO Yy OOYyYaromIUXCs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCS aJITOPUTMaMH, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IMOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHSATHUS O YKUCIIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBLHBIMU U
MppalMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM MPEACTABICHUNA O JCHCTBUTEIHHOM
yucse. 3aBepllieHHEe OCBOCHHSI YHCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BEHY
o0O1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTeMaTU4YeCKOro armapara, HEOOXOJMMOTrO i peHieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1ady. B OCHOBHOI mIKOJE



yueOHBI MaTepuall TPYHNIUPYETCs] BOKPYT pPAallMOHANBHBIX BBIpRXXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, OMMCaHMs MPOILIECCOB U SBJICHUI peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAUMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBbIKaMHM JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creuu(UyecKuil BKJIaJ B pa3BUTUE BOOOPAKEHUS, CIIOCOOHOCTEW K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKO JMHUN HALIEJICHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IS
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPHUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jIU4HbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEICTABIICHUN O POJIM MAaTEMATUKU B PA3BUTUM LIMBUJIN3ALNUN U KYJIbTYpPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpaBeHCTBa», «DyHKIIIN.

VYyeOHbIN MJIaH Ha U3ydeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHUE KaXJOro roja oOydeHHus, BCEro 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3aIUCU
apobeit kK gpyroi. IloHaTHe panuMoOHANBHOTO 4YHCJA, 3alHCh, CpPaBHEHHE,
VOOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHUS  C
palMOHAILHBIMA YUCJIaMU. PelieHune 3aiad W3 peajbHOM NMpPaKTHUKWA Ha 4YacTH, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpEIeIeHne, TMpeodpa3oBaHue
BBIpOXCHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCE]T.

[IporieHThI, 3aMMCh MPOLIEHTOB B BUJIE IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHHE HAa  MHOXUTEIHN
HAaTYpaJIbHBIX YHUCE.

PeanbHbple  3aBUCMMOCTH, B TOM  4YucCle TpsMas W oOpaTHas
MPOITOPUUOHAIBHOCTH.

AsredpanyecKue BbIPaKEeHUs

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpeMEHHOM. JlomycTumeble



3HAUYEHHs NEepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BUJE
(dbopmybl. Beruucienus o gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M TPOMU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHowiensl 1 MHOrousieHbl. CteneHb MHorouseHa. CiloKeHUe, BbIYUTAHHE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. Popmyiia pa3HOCTH KBaApaToB. PasiiokeHue MHOTOYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTbH YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHNE YPaBHEHH 10 YCIOBUIO
3a1aun. Penienue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHUM.

*JInHelHOe ypaBHEHHE C ABYMs MIePEMEHHBIME I ero rpaduk . CucTeMa AByX
JUHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMHU. PemieHne cucreM ypaBHEHMM
CrIoc000M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/lad ¢ IMOMOIIbIO CHCTEM
YPaBHEHHU.

DOYyHKIUU

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXYTKU. PaccTrossHne Mexny
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpssmoyronpHas cucrema koopauHat, ocu OX m Oy. Abcuucca W opavHaTa
TOYKM Ha KOOPJIMHATHOM TuiocKOCTH. IIpumepsl rpadukoB, 3agaHHBIX (HOPMYIIaMHU.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. Jlunelinas GyHkims,
e¢ rpaduk. I'padpuk pynkumm Yy = kx + b. *I'paduueckoe peirenne TMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuable PUOTMKEHUST UpPAIMOHAIBHBIX uncen™. CBoMCTBa apumMeTHIecKuX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHUCIICHUSM. * JIeHCTBUTENIbHBIC YUCTa™.

Crenens ¢ 1enbIM TOKa3aTeneM U e€ cBoricTBa. CTaHmapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; Pa3IOKEHNE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHe  anreOpandyeckux JApoOei.
PannoHnanbHbie BhIpaXKeHUS U UX IPE0OpPa30BAHKE.

2
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepuaja.



YpaBHeHMS U HEpaBeHCTBA

KBagparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANILHBIE YPaBHEHHUS.

*T'padmueckas MHTEpIIpETAllMsl YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMs mMepeMeHHbIMU™. Ilpumepbl perieHus: cucrtem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alreOpandecKum crocooom.

YucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DyHKIUU

[Tonstue pynkuuu. OOIaCTh ONpEAENICHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus yHKIIUH.

I'padux dynkuuu. Ytenue cBoWcTB PyHkuu mno e€ rpaduxy. [Ipumeps
rpad@uKoB QYHKIHMA, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIbHBIC

K
3aucuMocTH, HX rpaduki. Oymkmmu Yy = X5, Y = X, Y = X, y= -

*T'padrueckoe pelieHne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHple 4Kcna, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEHCTBUTENbHBIE YHMCIIA
KaKk OECKOHEUYHbIE JIeCATHUYHbIE IpoOu. B3aMHO 0HO3HAYHOE COOTBETCTBUE MEKY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE JACHCTBUTENBHBIX  4HCEN, apupMETUYECKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpA, JJIATEIBHOCTh IPOLIECCOB B
OKpPY’KarOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYUHBI, TOYHOCTb NMpuoOImxeHus. OkpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToB BBIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHUeE. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHus ypaBHEHUN TPEThed U YETBEPTOU
CTeneHel pa3IoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliuoOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEpEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPaBHEHUM C IBYMs NEPEMEHHBbIMU. PelieHue cucremM AByX ypaBHEHH,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a49 anreOpanvdecKuM CrocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. Pemenue cucrem
JVHEHHBIX HEPABEHCTB C OJHOWM TmiepemMeHHOWM. KBaaparHeie HepaBeHCTBa.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IEpPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabGona, koopauHaTHI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku GbyHKITHI: y = kx, y = kx + b, y = X,
y = Vx,y = SI/II/IX CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE€ TOCIIEI0BATEIIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMbI MTEPBIX N UJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TeOMETPUUYECKOW MPOrpecCHii
TOYKaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHUHWAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
I[TPOI' PAMMBI KYPCA «AJITEBGPA»

OcBoenne yueOHOro kKypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JODKHO oOOecneuyrBaTh JOCTHIKEHHE CIENYIOIUX IPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinmonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUY€HUS YMCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpa3HbIC
CrOCOOBI U TMPUEMBI BBIYUCIICHHS 3HAUYCHUN APOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOW (POpMBI 3amuicu 4YMcen K Jpyroi (mpeodpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSIAOUMBAThH PAllMOHAIBHBIE YHCIIA.

OKpyrJsTh yncia.

BBINMOMHATS TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAYKECHUM.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHATh MPU3HAKKU JACITUMOCTH, PA3I0KEHHUE Ha MHOXKUTEIU HATYpPabHbBIX



quced.

Pemate mpocrteiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATh PE3YJIBTATHl PEHICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKor TEPMUHOIOTHEH M CHMBOJIUKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BhIONHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpOH
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OCyIIEeCTBIIATh PA3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHS (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyuHbIX 3a/1a4 U3
MaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

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

YpaBHeHHS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHHA C OJHOM IIEPEMEHHOW, NMPUMEHSS NpaBUia
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, siBIseTCS 1
YHUCJIO KOPHEM yPaBHEHHS.

HmeTs mpencraBieHHe O rpapUuecKHMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHM U UX CHUCTEM.

[Tonbupate mnpuMepsl Hap YKCEN, SBISIOUMXCA pPELICHUEM JHMHEHMHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEePEMEHHBIMU; MOJIb3YICh IPaPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

Pemats cucTteMsl IByX JIMHEHWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMHU, B TOM
yuce rpapuiecku (C ornopoi Ha alropuT™M y4eOHbBIX IEUCTBHM).

CocTaBnsaTh (1MOCie COBMECTHOTO aHAM3a) M pellaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4¥ ITOJTYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alIMChIBATh YMCIIOBBIE MPOMEKYTKH Ha
anre0pandecKoMm sI3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpapUKH TUHEHHBIX GyHKIMHA. CTpouTh rpaduk ¢pyHkuuu y = kx + b,

OnucelBaTh C TMOMOLIBIO (YHKIUH M3BECTHbIE 3aBHUCUMOCTH  MEXIY
BEJIMYMHAMHU ([0 aJTrOpUTMYy Y4eOHBIX IEHUCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHUe (QyHKIIUHU 110 3HAYCHUIO €€ apryMeHTa.
[Tonumaths rpaduueckuii crocod MpeaCcTaBlICHUS M aHalIu3a HHGOpPMAaIUH,
U3BJICKATh U MHTEPIIPETUPOBATH HHPOpMAIHIO U3 Ipa)UKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIACC

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HavallbHBIE IPEACTABICHUS O MHOMKECTBE JIEMCTBUTEIBHBIX
quCceN I CPaBHEHMs, OKPYIJICHUS U BBIYMCICHUHN; M300pakaTh ACHCTBUTEIbHBIC
YyycJa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOPHS; HaXOAUTh
KBaJpaTHbIE KOPHU, HCHOJIb3yd IPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIITOJHSTH
MpocTellme mnpeoOpa3oBaHus BBIPAKEHHM, COAEpKAIIMX KBAJpAaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

AJuiredOpanyecKue BbIPaKEeHUA

[IpyMeHATE MOHATHE CTENEHM C  LEJIbIM  I[10Ka3aTeleM, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALIUX CTENEHU C IeJbIM IoKa3aTeneM (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NpPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ AEMCTBUI HajJ MHOTOYJICHaMH U anreOpanyuyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pEeLICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHMS (C MCIOJNIb30BAHUEM CIPABOYHOMN
uH(pOpManuu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJSAILIMECS K HUM, CHUCTEMbI ABYX
YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHMW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anrebpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUSA YPABHEHMS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ MOJYYEHHBIN PE3YIIbTAT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; JlaBaTh TPpaPpUUIECKYIO
WJUTIOCTPALIMIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS U S3BIK
(TEpMUHBI, CUMBOJHMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpauKy.
N 2 3
Crpouth rpaduKy dJeMeHTapHbIX QyHKIMA BHaa , Y = X5, Y = X7, Y =+/x ,

k o o .
Y= —; ONHUCBHIBaTb CBOMCTBa 4YHCIOBOW ¢yHKIMU 10 €€ Trpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yuciia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATILHBIMU YHUCIAMU, cOYeTast
YCTHbIE W TNHCHbMEHHBIE IMPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeJIIMU U KOPHEH; BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasTe JNEUCTBUTENBHBIE YHCIA, BBIIOJHATh IPUKUIKY pe3yibTaTra
BBIYMCIICHU, OLIEHKY YHCIIOBBIX BBIPAKECHHM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE U KBAaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOSIIMNECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU omope).

Pemarp mnpocteilliye TEKCTOBBIE 3aJayd  alNreOpanyeckuM crocodom ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WIM CHUCTEMBI [BYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE UCCIECAOBAHUS YPABHEHUM M CUCTEM YpPAaBHECHHUH, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pELIEHNE HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCBIBATH PEUIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pemars cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacno3naBaTh (yHKUMM H3y4yeHHBIX BHUIOB. lloka3piBaTh CXEMaTUYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmid Buma: Y = KX,

k .
y=kx+b, ,y=at+bx+c,y=x,y = Vx, V= ~ B 3aBHCHMOCTH OT 3HAYCHMIi

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUYHBIX (DYHKIIU,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBaApaTUuHyr0 (QYHKIUIO MO (opMyse, TPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIIUH U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.



YuciioBble MOCAECA0BATEIHLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TIPU PA3HBIX
croco0ax 3a7aHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (GopMyal N-TO  4iIeHa
apu(pMeTHYECKO M TeOMETPUYECKON MPOrpeccHil, CyMMBbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMAIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCJIEOBATEIBHOCTSMH, B TOM
YHCe 3aJaud U3 PeajbHOM KU3HHU (C UCMOIb30BAHHUEM KalIbKYJSATOpa, HU(GPOBBIX
TEXHOJIOTHIA).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
Hean u3yyeHus y4e0HOro Kypca

OO1ue nenu u3ydeHust yueoHoro kypea «l'eoMeTpusy 3akiIo4yaroTcs], MPexae
BCEr0O B TOM, 4YTO Ha YpOKax TIEOMETPUH OOYyYaroIIMKCA YYUTCS HPOBOAMTH
JOKA3aTeJIbHBIE PACCYKICHHSI, CTPOUTH JIOTUYECKHE YMO3AKJIIOYEHUS, TOKA3bIBaTh
VMCTUHHBIE YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
PACCYKJIEHUS «OT MPOTHUBHOI0», OTIMYATH CBOMCTBA OT MPU3HAKOB, (DOPMYIUPOBATH
oOpaTHble yTBEp)KIeHUsA. B 00ydyeHHH YMEHHMIO pacCyXJaTb COCTOUT Ba)KHOE
BOCITUTATEIbHOE 3HAYEHUE U3YyUYEHUS TEOMETPUH, IPUCYLIEE UIMEHHO OTEYECTBEHHOM
MaTE€MaTUYECKON LIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PELIEHWHM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAIOLIMXCSI B pEaJbHOM  KU3HH. OTOMY  COOTBETCTBYET  BTOpad,
BBIYMCIINTENbHAS JIMHUS B HM3YYEHHHM T€OMETPUM B IIKoJe. J[Isi 3TOro yduremnro
peKoMeHayeTcss — moAOupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYHUTh OOYYaIOIIUXCS CTPOUTh MaTeMaTHYEeCKUE MOJEIH
peanbHBIX KU3HEHHBIX CHUTyalWld, @POBOAUTH BBIYKMCIECHHS M  OLEHHMBAaTh
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)kKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENeSICHUs
r€OMETPUUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHHUE MOTYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HauOoJee sIpKO BUIHBI B TeMax «BeKTophDy,
«Tpuronomerpuyeckue COOTHOWIECHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi Yy4eOHBId Kypce
«l'eoMeTpus», KOTOpBIN BKJIIOYAET CIECAYIOIINE OCHOBHBIE DPa3leibl COJIEPIKAHMUS:
«"'eomerpuueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILIOCKOCTH», «BeKTops»,
«/IBmxenust mockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIl TUIaH mpeaycMaTpUBaeT U3yuyeHUE FeoOMETpUH Ha 0a30BOM YpOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU roja



oOy4denus — He MeHee 204 JacoB.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM
OBYYEHUA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble W cMexHbIE yrabl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapayiensHOCTh U IEpIEHAUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunble  (Gurypsl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUU B OKPYIKAIOIIEM MHPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U JIMHEHKU™,

TpeyronbHuk.  BwicoTa,  Meauana,  OucCceKkTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U MPU3HAKU PAaBHOOENIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBOMICTBA M NIPU3HAKKA NapaJUIEIbHBIX NMpAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyTONIBHBIA ~ TpeyroJbHUK. (CBOMCTBO MEAMAHbl  MPSAMOYTOJBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K TUNoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBIN TPEYTONBHKK ¢ yrioM B 30°.

HepaBencTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJIbLIEM YIJIe U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeECTO TO4YeK.* buccekTprca yria © CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOpJa W JHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHas M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllyyau MapajieorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuus, €€ CBOMCTBA M  MNPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meton yaBoeHUs MeuaHbl. [[eHTpanbHas cumMmMeTpus.

Teopema dasieca 1 TeopeMa 0 MPOMOPLUUOHAIBHBIX OTpe3Kkax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. I[lpuszHaku momOOUs
TpeyrojabHUKoB™. [IpuMeHenre noqo0us mpu peleHrny NpakKTHYECKUX 3a1a4.

CpoiicTBa momaaeii reomerpudeckux ¢uryp. Dopmynsl s TUIOMIAAH

3
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMHUTCIILHOM IIJIaHE. Hez[aror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepuaja.



TPEYroJIbHHUKA, TapajienorpamMma, pomoa u Tpamenun. OTHOIIEHUE TUTOMIAACH
Oo00HBIX GUTYP.

Brluncnenne miomanei TpeyroJabHUKOB U MHOTOYTIOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemnl Iludaropa mnpu pemeHun
NPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIUMHU. BIUCaHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHHUKH.
B3anMHoe pacronoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tadrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEICHUS.

Pemenue TpeyroapsHUKOB. TeopemMa KOCHHYCOB M Te€OpeMa CUHYCOB. Penienue
IIPAaKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nooowus. [logodue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipon3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamMu. PasioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE TNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUECHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpPAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa oKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrjla, BBIYMCIECHHME JUIMH JOyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*J|BUKEHUS] TJIOCKOCTH M BHYTPEHHUE CUMMETpUHM (uryp (seMeHTapHble
npeacrasiienus). [lapamnensubiii nepenoc. [loBopot™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[MPOI'PAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenne ydeOHOTO Kypca «I'eomMeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIIBTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacmnoioxkeHue, M300paxkaTh T€OMETPUYECKUE (QUTYpPHI; BBINOIHATH YEPTEKHU IO
YCIOBHIO 3ajiaud. M3MepATh JTUHEWHBIE W YIJIOBbIC BEIWYMHBL. Pemars 3agaum Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKW3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 110 NOPSAJKY BETUUNHBI.

CrpouTh YepTeXH K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOISAIUE BOMPOCKHI U/UIIK aIrOpUTMa YYEOHBIX ICUCTBUI).

[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB TP PEIICHUU 3a]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

Ilonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisHOCTH
1/ BepOabHOM OTOPHI).

Onpenensatp napamuiedbHOCTh NPSIMBIX C TOMOLIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrON MPSMOHU.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BBIYMCIEHUS U HAXOJAUTh YHCIOBbIE U OYKBEHHbBIE 3HAYEHUS YTIIOB
B T€OMETPUYECKUX 3aJadyaX C MKCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX TpU TMEPECEUCHUH [JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKylleW. Pemars ImpakTU4ecKHe 3a1aud Ha HaXOXKJICHHE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMynIupOBaTh OINpPEAEICHU OKPYKHOCTH M Kpyra, XOpAbl M JIHaMETpa
OKPYKHOCTH, I0JIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHnuy 3aaad.

OpueHTHpOBAaTHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJISAPBl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTUpOBaTbCA B TMOHATUAX U ONEpUpOBaTh Ha 0a30BOM ypOBHE:
KacaTelapHass K OKPY)KHOCTH, TEOpeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM M
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMmMets mpencraBiaeHue O MPOCTEHIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE NTOCTPOCHUSA C MOMOIIBI LUPKYISA U
JINHENKU.



8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

OpHEHTHPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHAH TPEYroJibHUKa
(1IeHTpa Macc) B pelieHuu 3a1ay.

BnaneTs moHsATHEM CpEAHEN JIMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHAITh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1a4. ViMeTs npeacraBieHue
o teopeme dDaneca u TeopeMe O MPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX AJIS
pELIeHHs] MPAKTUYECKUX 3a]a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUHU HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHsT TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

Brmagets DNOHATHMSAMM CHUHyCa, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSAMOYTOJIBHOIO TpeyrojbHuKa. 110b30BaThCs 3TUMH NOHATHIAMH JUISl PELLICHUS
MPAKTUYECKUX 3aja4 (Ipy HEOOXOUMOCTH C ONOPOIl Ha aJIrOPUTM IPABUIIA).

Beruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(moMB3yACh, I/Ie HEOOXOIUMO, KAIbKYJIATOPOM). [IpUMEHATh MOly4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnaneTts NOHATUSMU BOHMCAHHOTO M ILEHTPAJbHOTO yrjia, HCIOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIy XOpJaMu (CEeKyIIMMH) U YTIJe MEXIY
KacaTeJIbHOM U XOPAOM IIPU PELIEHUHU IPOCTEHIINX T€OMETPUUECKHX 3a/1a4.

Bragete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU NIPOCTEUIINX 3a4ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEMaTHYECKUE
MOJEIIN JJIA 33]1a4 peabHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOLIME BBIUNCICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IOJIb3YACh, Tl€ HEO0OXOIUMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYIOJBHOTO TPEYTroJIbHUKA («pEeLIeHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoauTh (C MOMOIIBIO KABKYJISTOPA) ATUHBI U
YTIIBI 1)1 HeTAOJMMYHBIX 3HAUCHUH.

[Tone30BaThess opMyaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXKICHUS COOTHOIICHWUH MEXAy TPUTOHOMETPHUECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIIPABOYHYIO HH(DOPMAIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /IS HAXOXKICHUS Pa3IHMYHbIX
DJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTOJNbHUKOBY), TPUMEHATh WX TpHU
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnaners nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAO0MS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIYMCIATH IJIMHBI U HAaXOAUTh YIJbl y MOMOOHBIX ¢Guryp (1o airoputmy
yueOHbIX aeWicTBuid). IlpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI TOTOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJIbHOW ONOpPE) O MPOU3BEIEHUU OTPE3KOB
XOpJI, 0 MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh HX TEOMETPUUYECKUI M (U3NYECKUN
CMBICI, NIPUMEHATh HMX B PEIICHUM TEOMETPUUYECKUX M (U3MUECKUX 3a/ad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnanete MOHATUSMH NPAaBHJIBHOIO MHOTOYIOJIBHHKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYKHOCTH M PaJMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIONIA/b
Kpyra M ero yacrteil (c omopoid Ha crnpaBoyHyr uH(popmanuio). I[lpumeHnsts
IIOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxogute ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIyYasix.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJEIIN JJIA 33]1a4 pealbHOU KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
NPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HE00XO0UMO, KaJIbKYJIATOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KJIACCBI

Hesu n3yyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiau B oOpasoBaHuM. Kaxaplii 4elOBEK MOCTOSHHO NMPUHHMAET pPEUICHHUs Ha
OCHOBE MMEIOIUXCS Y HEr0 JaHHbIX. A JJi1 OOOCHOBAaHHOTO NPUHSATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa MM U30bITKA MHPOPMALIMK HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHne. IMEHHO mo3TomMy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyYalOMIUXCSI, B TOM YHCIE
obOyuatomuxcst ¢ 3I1IP, ¢pyHKIMOHANBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIOIIECH YMEHUE BOCHPUHUMATh M KPUTUYECKH
aHaIM3MpoBaTh MH(GOPMAIIUIO, MPEACTABICHHYIO B Pa3lW4HbIX (hopmax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTHUX peaJbHBIX TPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOJUTH TPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLIKUIIaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3lndHbIX chep KU3HU
o0II1ecTBa U TOCyAapCTBa MPUOOIIaeT 00yJaronuxcsi K OOIECTBEHHBIM HHTEPECaM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposTHOCTb W CTaTHCTHUKA
OCHOBHOM IIIKOJIbl BBIJCNICHBI CIEAYIOLIUE COJEPKATEIbHO-METOINYECKUE JIHHUU:
«IIpeacraBienue JaHHBIX M ONMCATENbHAs CTATUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoB.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»



CIIy>KUT OCHOBOH /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIUEil: OT YTEHUS U
UHTEpIpeTauun WHGPOpMAlMy, IMPEACTABIEHHOW B Ta0iMLax, Ha JuarpamMmax M
rpadukax n0 cOopa, MNPEACTABICHUS U aHalIW3a JAHHBIX C HCIIOJIb30BAHHEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP yuarcd cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTh IPOCTEUININE THUIOTE3bl, Pa3MbILULATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLICHMBATh HUX BIUSHUE Ha
paccMaTpuBaeMbI€ BEIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIMN CTAHOBUTCS MOTUBUPYIOIIENH OCHOBOW IS U3y4YECHUS
TeopuH BepoaTHocTed. bonpmoe 3nauenue g odyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHUE 3aJaHUsl, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4ailHOTrO
coObiTus. [Ipn u3zyuenun kypca oOyuatomuecs ¢ 3I1IP 3HakoMATCS ¢ MpoCTEHIIMMU
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEH B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMH  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIOoXKHble 3anaud. B Kypc BXxomsr
HayaJbHbIC MPEJICTABICHUS O CIy4alHBIX BEIMYMHAX M UX  YHUCJIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYaOIIMXCS C
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpallMsIMA  HAJl MHOXECTBAMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3axad, a TaKKe
MCIIOJIb30BaHUSA B IPYTUX MaTEMaTHUYECKUX Kypcax U YUYeOHbIX MpeaIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSiTHOCTH M CTaTUCTHKa», B KOTOPBII
BXomsAT pazgensl: «lIpeactaBineHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKWNY; «BBenenne B Teoputo rpadoBy.

Ha wu3yudenune maHHoro xypca oTBOAMT 1 yueOHBIA 4ac B HEJETI0 B TCUCHHE
KaXkioro roja o0ydeHnus, scero 102 yueOHbIX Yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpeacraBnenue NaHHBIX B BUAE TaOJIUL, AUarpaMM, rpadukoB. 3amnojHEHUE
Ta0JIHIl, YTEHNE U TTIOCTPOCHUE TUuarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peaabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
TaOJINI, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHBIX.

OmnwucarenpHas CTaTUCTUKA: cpelHee apudmeTrhyeckoe, MeAuaHa, pa3Mmax,
HauOoJblllee W HauMEHblIee 3HadeHHs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHIEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposiTHOCTH U



gacToTa. Posib MasOBEpOSTHRIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MPUPOJIE U
B 06IIecTBe. MOHETa U HrpaibHast KOCTh B TCOPHH BEPOSTHOCTEH*".

*I'pad, BepumHa, pebpo. Crenenp BepummHbl. Ywucino pédbep u cymmapHas
crenieHp BepmuH. [IpencraBnenne o cBs3Hoctd Tpada. Llemm w mukmbel. Iyt B
rpadax. O6xon rpada (sinepoB nyTh). [Ipencrapienre 06 OpUEHTUPOBAHHOM rpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIMII, 1MarpamMmm, rpaduKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOXXECTBaMU: 00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBONCTBa onepanuii Haj
MHO>KECTBaMU: NIEPEMECTUTEIIBHOE, COYETaTEIIbHOE, pacIpeneuTeabHOE,
BKiItoueHus. lMcnosb3oBaHue TpadUuecKkoro MpeACTaBICHUS MHOXECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHUE
YHUCIOBBIX HA00OPOB. JlnarpaMMa pacceuBaHus ™.

DneMeHTapHble COObITHUS  ciydailHOro ombiTa. ChydailHbie  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIAY MAOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEpILIMHBI, CBS3b MEXAY YMCIOM BEepUIMH U 4yucioMm pédep. IlpaBuio
yMHOXeHHUs. Perienue 3aa4 ¢ momoIpto rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oiinepa. OObeanHeHUE U
nepeceueHre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUA
BEPOSATHOCTEW. YCIOBHAs BEPOSITHOCTh. IIpaBuno ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenune sKkcrepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaXOXJEHUE BEPOSITHOCTEH C TIOMOLIBIO JEpeBa CIy4ailHOrO 3KCIEPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe Talbnul, JauarpamMmM, TpaduKoB,
WHTEpIpeTanusi JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUArpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuasi. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BepOsSTHOCTh. CiydalHBIA BBIOOp TOYKM W3 (PUTYpHI HA
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BepostHocTy coObITHil B cepun ucnibiTannii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposiTHOcTed. MaremaTuueckoe

4
3HGCL u gajiee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 06T>GM n3y4aeMoro mMmarepuaja.



OXHNAaHHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXXHnAaHUuA Kak
TCOPCTUYCCKOIO CpPCAHCIO 3HAYCHHUA BCIIMYNHEBI. MaremaTtudeckoe OXHUIaHHUC U
AUCIICPCHUA cnyqaﬁﬂoﬁ BCJIMYUHBI «YHCJIO YCIICXOB B CCPHUU HCIIbITAaHUHN BepHy.IIJII/I».

[TonsaTtue o 3aKOHE OOJBIIMX YHCEI. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaYeHUE 3aK0HA OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

[IJIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATbl OCBOEHUSI PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYUEHUS)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kiaccax XapakTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuH(OpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AWarpaMmmax;
MPEJCTaBIATh JAaHHBIE B BHUJE TaONUI, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTrOBBIC) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WIK BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPOPETHPOBATH  PEAlbHbIE  YHUCIOBBIE  JAaHHBIE,
MIpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHU s, pa3Max.

NmMeTs mnpencraBieHUE O CIy4alHOM HW3MEHYMBOCTM Ha MPUMEpPAX IIEH,
(bU3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX JaHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh WH(MOpPMAIUIO, TMPEACTABICHHYIO B BHUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTABIATh JaHHbIE B BUJIE TaOJMI], AHArpaMM,
rpauKoB.

OnurceIBaTh OCJIE COBMECTHOIO AHAIM3a JAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYEeHUH U Mep pacceuBaHus (pa3max, IUCIepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE 110
pe3ynbTaTaM HW3MEpeHWd W HaOMIoAeHWA (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTrJISIHOCTH W/WIK BepOaaIbHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3HAs BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMH (C MCIOJB30BAaHUEM 3PUTEIBLHOW HATJISITHOCTH W/WIH
BepOaJIbHOM OIOPHI).

Nmers mnpenacraBieHue O Trpa@UUEcKuX MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWJiepa, YuciIoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHSTH ONEpPalliy HaJl MHOXKECTBAMU: OOBbEUHEHHUE, TIEPECEUCHHE, TI0NIOJIHEHUE;



MEPEUYUCTSATh  DJIEMEHThl MHOKECTB, MPUMEHATh CBOWCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeth mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3EH
MEXIy HUMHU JIJIsl OITMCAHUS TIPOLIECCOB U SIBJICHUH, B TOM YHCJIE MIPU PEIICHUH 3a7a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, Juarpamm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEpPeOOPOM BAPUAHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetrp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX ISl MAacCHBOB
YUCJIOBBIX JJAaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOTBl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOI0ACHUH (C OMOPOl Ha CIIPABOYHYIO
nH(popMaIHIo).

Haxonuthe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEpHUSX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHysum.

MMers mpencraBiaceHue O CIy4alHOM BEJIMYMHE U O PaCHpPEIEIICHUU
BEPOSITHOCTEM.

HNMmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YKCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBO 4YACOB, OTBOJAMMBIX HAa OCBOCHHME KaXJOW TEMbl y4eOHOIO IpeaMeTa
«MatemaTkay (QenepalbHON alanTUPOBAaHHON OCHOBHOW 00pa30oBaTENbHON MPOTpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMS
O0yJarommxcs ¢ 3aJACPKKON MCUXUYECKOTO PA3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pa3fesioM (enepaibHOi
nporpaMMbl yaeOHoro npeamera «MaremaTika» 00pa3oBaTeIbHON MpOorpaMMbl OCHOBHOTO 001iero oopasosanus. [Ipu sTom
MAOY-COII Ne 24 BnpaBe cama BHOCUTh M3MEHEHUS B COAEpKaHUE U paclpenesieHHe ydeOHOro Marepuaia mo rojam
oOy4eHHs, B IMOCJIEAOBATEIbHOCTh H3YYEHUS TEM UM KOJUYECTBO YacOB HA OCBOEHUE KaXKJIOH TEMBI, OIpEeJeIeHHE
OpraHu3alUOHHBIX (popM oOyudeHus U T.11. OOOCHOBAHHOCTh JaHHBIX U3MEHEHUHN ONpeaesieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanuei YMK, uHuBuyanbHbIMU ICUXO(PU3NIECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenensio
YCBOGHHOCTH HMMH Yy4€OHBIX TE€M, PEKOMEHJAUUsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaia IO MaTeMaTHKe,
npencTaBiIeHHbBIMU B [10SCHUTENBHOM 3aInCKe.

5 knace (He menee 170 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpKaAHUEC

OcHoBHbIE BUIbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
HarypasabHble Hecatuunas cuctema cuuciaeHus. Pan HarypanbHbIX uMcen. |YdTaThb, 3amuchbiBaTh, CPAaBHUBATh HATypaJbHBIE YNCIA,
yucaa. Jleiicteus ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble uMcna Ha|y4acTBOBATh B OOCY:KIE€HHH CHOCODOB YIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM psIMOii. CpaBHeHnue, OKpYIJICHHUE | YnCe.
yHCcJIaAMHI HaTYpaJIbHBIX YHCETL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(43 9)

Apudmernueckue JeHCTBUS C HaTypajbHBIMH YHCIIAMH.
CBoiicTBa HyJIsl NpPU CIOXKEHWH M -YMHOKEHHH, CBOWCTBA
eAuHuIbl  Opu  yMHOXeHuu.  [lepeMmecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHUS W YMHOYKEHHS,
*pacIpeIeNTeIbHOE CBOCTBO YMHOKEHHS ™ *,

TOYKaMHM Ha KOOPAWHATHOW NPSAMOM, HAXOAUTh KOOPIWUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, uucen 0 u 1 npu
CIIOKEHUH U YMHOKEHHH.

Hcnoab30BaTh NPaBHIO OKDPYIVIEHUS HATypallbHBIX YHCEN
IIpH HEOOXOIMMOCTH C OTOPOM Ha aJIFOPUTM IMpaBuiIa.




*Jlenurenn W KpaTHbIE™ 4HCIA, pa3loKEHUE YHUCIa Ha
MHOHTenu. Jlenmenune ¢ ocrarkoM. IIpocTeie m cocraBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHs ¢ HaTypaabHBIM [TOKA3aTEIIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Perienue TeKcTOBBIX 3a/1a4 Ha Bce apuMeTHUeCKue AeHCTBYS,
HAa JIB)KEHUE U MOKYIIKH.

BpinoaHATs, apudmernyeckue AeHCTBUA C HATypaIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHH,
HCNOIb30BaTh TEPMHHOJIOTHI0 (OCHOBaHHUE, I10KAa3aTelb),
BBIYHC/ISITh 3HAYEHHs] CTENEHEH TpH HEOOXOJUMOCTH C
BU3yaJIbHOW OMOPOM.

BbInoIHATH, TNPUKUAKY W ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXXCHUM, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonb3oBaTh MNpu BBIYUCICHUSAX TepPeMeCTHTeIbHOe |
couerarejibHOe CBOMCTBA CJIOKEHMSI M YMHOKEHHS,
*pacnpeneuTeTbHOe CBOWCTBO YMHOKEHUs™;
dopmMynMpoBaTh U TNPUMEHATH IpaBUa MPeodpa3oBaAHUA
Y CJI0BBIX BbIpaKeHUI Ha OCHOBe CBONCTB
apuMeTH4ecKMX JeficTBUH 1NpH  Heo0OXOAMMOCTH €
HANpPaBJIsiIONIeil MOMOIIbIO.

@opMyJIMPOBATh ONpeIeJeHUsl JIEIUTENss U KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWia), Ha3bIBaTh [EIUTEIH U
KpaTHBIE YHUCJa; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOPUTM TMpaBHJA); NMPUMEHSATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTENH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUS O
HaTypaJTbHBIX yuciax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAaHUI O CBOMCTBaxX HATypaJbHBIX YUCEN C ONOPOW Ha
oOpaserr.

Pemiath TEKCTOBBIE 3alaudl  apu(PMETHUYECKHUM CIOcoO0M,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BEJTMYUHAMHU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOUMOCTH C MCHOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,




U3BJIEKATH HEOOXOoAUMbIe JTaHHBIC, yCTaHABJIMBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh X0J PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTs, pa3dupaTh pa3IUuHbIC
peleHni  TeKCTOBBIX  3amad  (1pH

HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATH IOIYYCHHBIN PE3yJbTarT,
OCYLIEeCTBJISATHL  CAaMOKOHTPOJIb,  INpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

*Pemars 3agauu ¢ MOMOIILIO mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pelICHUs, 3alucH
HEOOXOQUMOCTA €

Harasanas
reomerpus. JIuHuun

Ha MJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. VM3mepenue MHBI
OTpe3Ka, METPUYECKHE  EOUHUII W3MEpPEHUS  JJIMHBI.
OKpY>XHOCTb U KPYT.

[TpakTuueckas padota «IlocTpoeHue y3opa U3 OKpy>KHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW W Pa3BEPHYTBIA YIUIBL

[IpakTnueckas padora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Yysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BU3YyaJbHOW OIOpPE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHyI0, OKPY>KHOCTb.

Pacno3naBath, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIoUMX (opMy H3YyUEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MeEPBL.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHHS: M3MEPATH [UIMHY OTPE3Ka, BEIUYUHY
yINIa; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIMUYMHBI;, OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O paJnyca.

N3o6paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp u3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTeld Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATH
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOIO
aHaJm3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KIIETYATOU




Oymare TmpsMOW, OCTPBIMA, TYINOH, pa3BEPHYTHIA  YIJIbI;
CPABHUBATH YIJIbI.

BbI4ucasTh JIMHBI OTPE3KOB, IOMaHBIX.

IlonumMaTh ¥ HCHOJB30BATH NPH PelIeHUW 3a7a4
3aBHCHMOCTH MEXIY €IMHHUIIAMH METPUUYECKONU CUCTEMBI MEp;

SHAKOMHUTBCHA C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

JUIMHY B Pa3iHuYHBbIX  €IMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  uryppl W KOHOUTYpallud, HUCHOJIB3Ys

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunpHbie W HempaBwibHbIE ApoOu. OcHOBHOE
CBOICTBO Apodu. CpaBHEHUE IPOOCH.

Crnosxenue U BIYUTaHHE OOBIKHOBEHHBIX Apobei. CmenanHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApOOeii;
B3aUMHO-O0OpaTHBIC IPOOH.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[Tpumenenne OYKB JUIs 3aIIMCH MaTEMAaTUYECKUX BBIPAKEHUH U
MPEIJIOKEHUN.

MoneaupoBath B rpaduueckoil, mnpeaMeTHOH ¢opme, cC
MIOMOUIbI0 KOMIIBIOTEpA IOHATHS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CYKIaTh COCOOBI YIIOPSAA0YUBAHUS APOOEH.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOpJMHATHOM  IpsAMOW; HMCHOJB30BATH  KOOPAMHATHYIO
NPSMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
MCNOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Uil *COKpaleHHs
IpoOeld M mpuBENCHHs JAPOOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEUIINX CIydasx™.

IpencraBasare 10 o0O0pa3ly CMELIaHHYIO JApoOb B BHIE
HENPAaBWJIBHOM M  BBIAEHATH LEINYH YacThb YHCIA U3
HENPaBUJILHON IpoOH.

BoInoJHATH apudpmeTnyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX ClIydasx; MPUMEHATh CBOWCTBa
apu(pMETHYECKIX NeNCTBUI I E: panoHaIn3anuu
BBIYUCIICHUM.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BbIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HcCc/enOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3naBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JIPOOSIX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pemath mpocTeiMe TEKCTOBBIC 3a/layd, COJEpIKallue
IpoOHBIC JaHHBIC, M 337a4d HA *HAXOXKJEHUE YaCTH IEJIOT0 U
[EJIOTO TI0 €r0 YacTH; BBISABJSATH HX CXOJACTBA H Pa3Iudus ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOINBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTHL, pa3déuparh, OIEHUBATH pPAa3JIUYHBIC pPELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IPH HEOOXOAMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMEeHWBATh MOJTYYCHHBINH pe3yabTarT,

(B TOM 4YHCJIE€ C IIOMOIIObIO

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOroyronbHuKH.  UYeTHIPEXYTOJBHUK,  NPAMOYTOJBHUK, | Pacmo3naBaThb, M300pasaTb C  IIOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIaT. MHCTPYMEHTOB M OT pYyKHM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTOMLHUKH | TpovrompHiK, MHOTOYTOJIbHUKH.

(10 4.) TIIoMa/s | TEPUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPMBOXHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNICHHBIX M3 MPAMOYTOIbHHMKOB, eAMHUIB H3Mepems |POPMY — MHOTOYTONbHHK, NpAMOYro/ibHIKa,  KBa/pata,
moma. TlepHMeTp MHOTOYTOTBHHKA. TPEYTOJILHUKA, OEHHBATH WX JINHEIHBIE PA3MEPBL

BoluMcATh: TEPUMETP TPEYrOJIbHHUKA, MPAMOYTOJILHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEOO0XO0/IMMOCTH C ONOPOI Ha allTOPUTM YUE€OHBIX JeHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, IPSIMOYTOJIbHBIE u
TYNOYTOJIHBIE TPEYTOJbHUKH.

CTpourth Ha KjeryaToil Oymare KBaapaT M MPSIMOYTOJIbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NpPSAMOYTOJIbHUKA, KBAApaTa IIyTEM
OKCIEpUMEHTa, HaOJIIOACHUs, W3MEPEHUs, MOJCIUPOBAHMS,
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O




MHOI'OYT'OJIbHUKAX, IPUBOAUTH NPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAAPaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYypbl M3 KBaJpaToB U
HOPSMOYTOJIbBHUKOB M HAaXOOUTh HX IUIOLIAJb, pa30uBaTh
¢urypel Ha TPSAMOYTOJBHUKMA M KBAJApaTbl M HAXOAUTh HX
IoIaab (IpyU HEOOXOIUMOCTH € HANPABJIAIOLIEH TOMOILBIO).
BeipaxkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHHLAX
U3MEpPEHUs] METPUYECKONM CHCTEMBI Me€p, HMCHO0JIb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKHMH E€AVMHULIAMU H3MEPEHUs
IUIOIAAM TpU HEOOXOAMMOCTH C OINOPOH Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HaKOMHTBCA C NpUMepaMH NPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJIUMOCTH C ONOPOH Ha aJrOPUTM
IIPAaBUIIA, 00CYKAATHh Pa3IM4YHble CIIOCOOBI PEIIECHUS 3a1aY.

JlecaTuaHbIE
npoou
(38 1)

Hecsatuunas 3anuch ApoOeil. CpaBHEHHE AECATUUHBIX IPOOEH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIeHHE NECITUIHBIX
Ipooeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasaTh ACCATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOM,
YUTATh M 3aMUCHIBATh, CPABHHUBAThH JCCSATHUYHBIE ApoOH,
npepjaratb M 00CyKAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JecITUYHBIE TpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JICUCTBUA C HATypaJbHBIMH 4YHUCIAaMU M JECATHUYHBIMHU
JpoOsMH, TTOCIIe COBMECTHOT'O aHAJIN3A.

BouinoauaTs apudMeTHUecKre JEeUCTBHS C JIECATHYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensith cBoOiicTBa apupMeTHYECKUX JCUCTBUM 7
panMoHaNN3aliy BHIYUCIICHU.

[puMeHsATH NPABUJIO OKPYIJIEHUS JECATUYHBIX IpOOeid, mpu




HEOOXOJMMOCTH C BU3YAJIbHOU OMOPOA.

IIpoBoauTL MCCJIEAOBAHUSI CBOWCTB JECATUYHBIX Jpo0ei,
ONMHUpasChb HAa YHCIOBBIE O3KCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMeEpPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars mnpocreimmne TEKCTOBBIE 3aJayd, COAEpKallUe

JIpoOHBIE JaHHbIC, U Ha *HAXOXKAECHUE YacCTU LIEJIOT0 U LEJIOro
II0 €r0 YacTU™; BBIABJIATH UX CXOCTBA M Pa3INYusl.
MopaenupoBaTth X0 PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cxembl, Tabmuupl. Pa30ouparh pa3iuuHble PELICHMs, 3allUCU
peLIeHUI TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pPEaIbHBIX KM3HEHHbBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAaThb HOJIy‘IeHHHﬁ pe3yibTar,
OCyIeCTBJIATDH CaAMOKOHTPOIJIb, IIpOBEPAA OTBECT Ha

COOTBETCTBUE YCIIOBHIO, HAXOUTh OLINOKU.
3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHSI apu(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHUKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbIl mapamnenenunesn, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O06BEM Kyba, IPSAMOYTOJILHOTO Mapajuiesienunena™.

PacnozHaBaTh Ha 4epTeikax, PHCYHKAaX, B OKpY:KallleM
MHpe IIPSIMOYTOJIbHBIN Mapasuienenumnes, Kyo, MHOTOIpaHHHKH,
ONHUCHIBAThb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OLEHMBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoauTH MPUMePBI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOrpaHHHUKA, MPSMOYTOJILHOTO MapalieNenumesa,
KyOa.

N300pazkaTh Ky0 Ha KieT4aToil Oymare.

HccaenoBars CBOMCTBA KyOa, NPSAMOYTOJIbHOTO
napajuleJIenuIea, MHOTOIPAaHHUKOB, HCIOJIb3YS MOJEIU IpU
HEO0OXOIMMOCTH C HAMpPaBJISIOUIEH MOMOIIBIO.

Pacno3HaBath pa3BépTKM Kyba W mapajienenurnena.
MoaenupoBath Ky0 U napauieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.




Haxoauth u3MepeHUs, BBIYUCAATH IUIOLIAAb MOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOIBHOTO MapaJUIeNIeuIea ¢ ONOPO Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00Bnéma Kyba oT JUITHHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN MOBEPXHOCTH.
Pacno3HaBaTb WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O
MHOTOI'PaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSI.
Pemarp 3amaun U3 peaabHON KU3HHU.

IloBTOpEHUE
M 00001IeHHE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BeryucasrTe 3HAYCHUs BBIPAKCHMUI, coAepKaluX
HaTypajJbHblEe 4YMCIA, OOBIKHOBEHHbIE M JECATUYHBIE ApPOOH,
BBIIIOJHATh NPEOOpa3oBaHUs 4YMCENT IMPU HEOOXOIUMOCTU C
HaIpPaBJIIOLIEH TTOMOIIBIO.

BeiOupars  cmoco0d  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHATHh CBOiicTBa apudmernueckux JedcTBud  Juid
paloHaIN3auu BEIYUCICHUH.

OcyumiecTBAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX INEHCTBUU U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemiate mpocreiimme 3amauM U3 PEAIBHOM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYTruX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiume 3agaymu
CPABHHBATBL  CIIOCOOBI  pEIEHUs
panMoHAJbLHBIN €10C00.

pPa3HbIMU
3a/1auH,

crocodamm,
BbIOMpPATH

6 kiaacc (e menee 170 u)

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

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm




HartypaabHbie
yucaa
(30 )

ApudmeTrnieckue JIEUCTBUS c MHOTO3HAaYHBIMH
HATYpPAJIbHBIMU 4YUCJIaMH. YWCIOBBIE BBIPAKEHHUS, MOPSIOK
JEHCTBUH, NCIIOJIb30BaHUE CKOOOK. OKpYTJICHHE HATypaIbHBIX
yuce.

Jenutenu u KpaTHbIC YKCIIa; *HauOONBIINNA OOIIMI JACIUTEIH
¥ HanMEHbIIee o0IIee KpaTHOE™.

PasznoxxeHne umcna Ha IPOCThIE MHOXHTENM. JlenumocThb
CyMMBI U IIPOU3BENICHHUS. [IeneHre ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BouinoansaTs apudpmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA
BBIPKEHUM, COJEPKALUX CTEIICHHU.

BhInoiHATL NPUKHAKY M OLHEHKY 3HAYEHUW YHCIIOBBIX
BbIpA)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YyJIbTaTA.
Hcnonbs30BaTh mNOpHU BBIYUCICHUSAX MepeMecTHTEIbHOEe H
coyeTaTeibHOE CBOWCTBA CJIOKEHMS] W YMHOYKEHWUs,
*pacnpeeuTebHOEe CBOICTBO YMHOKEHHsI OTHOCUTEJIBHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBHI.
HcciaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMPOBATh OMNpededeHUs JICIUTENIl W KpaTHOro,
HAuOOJIBIICTO OOINCro JENHMTEIS M HAUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOI0 M COCTABHOT'O YHCEJ; HCIIOJIb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a]1a4 (TP HEOOXOAUMOCTH C OIIOPOH Ha
QITOPHUTM TIPABHUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIEeTo
JIENUTeNIs] W HauMEHBIIEero OOIIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBath cBoiicTBa JEIMMOCTH CYMMBI U IPOMU3BEJIECHUS
YyUCell ¢ ONOPOM Ha BOMPOCHBIN MUIIaH.

I[IpuBoauTH, NpUMeEPbI 4YHCEN C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKACHUS O
CBOICTBaxX 4HCEJ, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUSA C
MTOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCKHe  NPENJIOKEHUS]  C
MTOMOIIIBIO CBSA3OK «H», «HIIN», «ECIH. .., TO...» 10 00pasiy.
Pemath TEKCTOBBIC 3aa4H, BKIIFOYAIOIINE ITOHITUS ACIUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BapUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pelIeHHs 3aJadd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHUIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Ppa3jINYHbIE pPeIIeHUSs],




3allMCH  pellleHHH TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYIIECTBJISATH CAMOKOHTPOJIb, NMPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasinnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

*Tlepnenaukynspuble npsmble. [lapannenbHbie npsmeie™.

PaccrossHue Mexay AByMS TOYKaMH, OT TOUYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl TPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax Clydad B3aUMHOIO
PacIoJIO0KEHUS ABYX NPSAMBIX.

M300paxkarth ¢ NOMOIIBI YePTEKHBIX HWHCTPYMEHTOB
KJeTyaToll Oymare JBe IepeceKaloluecs IMpsMble, B
MapaJuIeIbHbIE IPSIMBIE, CTPOUTH IPIMYIO, NEPIICHANKYIISIPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl IapaJuIEIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IE€PHEHIAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBI. HM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, TIEPIICHINKYISIPHBIMUA CTOPOHAMH 10 00pa3ILy.
Haxomuth paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH 0
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb,  OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaienue n1podeit. CpaBHEHHE U YIIOPAI0UYMBaHUE APOOESH.
Hecstrunblie TpoOU U METPUYECKask CUCTEMa Mep.

Apudmernueckue  geictBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHWH. *Macmmrab™,
MPOTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ MPOIICHTY.

Pemennie TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYKXHOCTH K €€
JUAMETPY».

CpaBHMBaTH M YNOPS/I0YMBATH JpoOU, BHIOHPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh [eCATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHbIE MpPeICTABJIeHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaTPaBJISIOINIEH TOMOIIIBIO).

Hcnoab3oBaTh JIeCATHYHBIE JpoOUW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoInoJiHsaTh apupmernyeckue AelcTBHSI C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMHU.

BbruncasarTs 3HAYEHHUS BBIPAKCHUI, coJiepaKaIux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH




npeoOpazoBanus ApoOed, BBIOMPATH CMOCO0, TPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILIEHHS U IPONOPLUM, HAXOAUTH OTHOLICHUE
BEJIMYMH, JETUTh BEJIMUUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KcnepuMEHTATbHBIM NMYTEéM OTHOUIECHHE JIMHbI
OKpYXHOCTH K €€ guamerpy (OIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoaurh Macmitad 1uiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCIOJIb3YS MacIlTad ¢ OMOpol Ha aJITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSICHATH, YTO TaKO€ MPOIICHT, YINOTPeONIATh 000POTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApoOSIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE BYX BEJIHUYMH B MPOIECHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOM U TPOLEHTHl, HAXOAUTh MPHUOIMKEHUS
YHUCeNl TPU HEOOXOIUMOCTH C HCIOJIB30BAaHHEM BH3YaIbHOM
OTIOPBL.

Pemiath 3agayM  Ha YacTH, I[POLIEHTHI, NPONOPLUHU, HA
HaXOXJAeHHe ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHHBI TI0 €€
npoOu (TpoleHTy), apoOu (MPOLEHTa), KOTOPBIH COCTaBIISIET
onHa BenuuuHa OT apyroi. IlpuBoauTh, pa3duparh,
OIlEHUBATH PA3JIMYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4y Mpy HEOOXOIUMOCTH C HAIPaBJISAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUMI U JAMATPAMM,
MHTEPIPETUPOBATH TaOIUYHbIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPECTABICHHBIX JAHHBIX.

Harasanas
reoMeTpusi.
Cummerpus
(6 9)

*QOceBas cumMmeTpus. LleHTpanbHas CUMMETpHSL.

[TocTpoeHne cUMMETPUYHBIX QUTYP.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBIO MHCTPYMEHTOB (UTYpYy (OTpE3OK,
JIOMaHyl0, TPEYrOJbHUK, TPSIMOYTOJIBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCUTEIBHO TPSIMOW, TOYKH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Haxoauth npuMepbl CHMMETPUH B OKPY’KalOIllEM MUPE.
MopneaupoBarh U3 Oymaru 1Be (GUIYpbl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO TMpPSIMOM; KOHCTPYHPOBATHh TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TOMOIIbIO HHU(POBBIX PECYpPCOB C OMOPOHl HA aIrOPUTM
y4eOHBIX ICUCTBUI.

Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB IS 3alIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeiokeHuil. *bykBeHHblE  BBIpaKEHHUS U YMCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBath OYKBBI U151 0003HAYCHHs] YHCEN, NP 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKICHHH, COCTaBISITh  OYKBCHHBIE
BBIPAXKEHHUS IO YCIIOBUIO 3a1a4H.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIs UX 3aIHCH.

BbIunciasTh YHCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHUAX OYKB C ONOPON Ha aNrOpUTM Y4EOHBIX
JICHCTBHIL.

3anucbIiBaTh ¢hopmy.bi: nepumMeTpa u IUIOILA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY>KHOCTH, TUIOIIAJN
KpPYTa; BHIMOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocTaBiasiTb (popMyJibl, BBIPAKAIOIMIKME 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apU(pMETHUECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IVIOCKOCTH
(14 9)

YeThIpEXYToJIbHUK, IIpUMEpPEHL YETBIPEX YT OJIbBHUKOB.
[IpsMoyronbHUK, KBagpaT: CBOHCTBa CTOpPOH,  YIJIOB,
JMaroHanei.

I/I3MepeHHe YTJIOB. Bugsr TPECYTrOJIbHUKOB.

[lepumerp MHoOroyroipHuka. [lnomanps ¢urypsl. d@opmysnst
nepuMerpa W IUIOWAAM HpsMoyroiibHUKa. [lpubmmxénHoe
U3MepeHue miouanu Guryp.

*TIpakTuyeckas padborta «Ilnomaas kpyran™.

N300paxkaTtr Ha HEIWHOBAHHOW W KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKU c 3a/laHHBIMH CBOIiCTBaMH: C
napajieNIbHbIMU, MEepIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 00CyK1aTh CNIOCO0OBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJECHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMOPOM HA BOIMPOCHBIH TUTaH.

O00CcHOBBIBATH, OMPOBEPraTh C IOMOILIBIO KOHTPIPUMEPOB
YTBEPXKACHUSI O TMPSAMOYTOJIbHUKE, KBaJpaTe, Pacno3HABATh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YluCJIE B MHOIOYIOJIbHUKE, CPAaBHUBATH YIJIbl, PaclO3HABATH
OCTpBbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBars, U300paxaTh OCTPOYTOJIbHBIM,
IIPSAMOYTOJIBHBIH, TYIOYT'OJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKH (TMpU HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasaTe [IEPUMETP MHOI'OYTOJIbHUKA, I (0)116:010
MHOTOYTOJIbHUKA pa3OMeHneM Ha MPSMOYTOJbHUKH, Ha PaBHbBIC
Gburypsl, HUCHOIB30BaTh METPUYECKUE EAUHHIIBI HU3MEPEHUS
JUTMHBI U TIJTOIAIU C OTIOPOM HA aJTOPUTM yueOHBIX JEHCTBUMN.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JTHHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

MoaoxuTtenabHble u |Llensie  yucna. *Moaynes  uyucna,  reomerpudeckas | [IpMBOAMTH NPUMePBI HCIIOJIB30BAHHUS B PEABHOM JKU3HU
oTpHUAaTeJIbHbIE UHTEpIpeTaus MOAYIs. YncIoBbIe TPOMEXKYTKU™. MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHUCEIL.
yucaa ToNOKUTETbHEIE W OTpUIATENbHBE uHcia. CpaBHEHHe HN300paxkath 1enble Yncia, NONOKUTENbHBIE M OTPULATENbHbIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENbHBIX uHcel. Apudmerndeckue |G  TOIKaMH  Ha  HUCIOBOM  NpPSAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY yuciaMy, | TACTOBYIO HPAMYFO UL CPaBHCHIS HHCCT.
PelleHne TeKCTOBBIX 3a/1ad. IIpumeHsiTh NpaBUJIA CPAaBHEHUS, YHNOPSA0YMBATH LEJIbIE
quciia; *HaX0AUTh MOTYJIb Yuca™.
@opMyJIMPOBATh MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIbHBIMA YHWCIIAMH, HAXOAUTH 3HAYEHHMsI YHCIOBBIX
BBIPAXKEHH, coJiepKaIInx JeNCTBUA
C TIOJIOKUTEIBHBIMH M  OTPULIATEITBHBIMU  YHCJIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOIl HAa aNTOPUTM IIPABUJIA.
IIpumeHsATh CBOWCTBA CIOXKEHUSA U YMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencrasienue [IpsmoyronbHass cucTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHSATHE IPIMOYTOIbHON
JMAHHBIX KoopauHatel TOYKM Ha MIOCKOCTH, abCIiMcca U OpIMHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BaTh
(64) CronbuaThie i KPYroBbIE AHArPaMMEL. TEPMHUHOJIOTHIO; CTPOUTh HA KOOPIWHATHOMN IIJIOCKOCTH TOYKH H




[TpakTuueckas pabota «IlocTpoenue quarpamm.
Pemienne  TeKCTOBBIX  3ajgay,  COJEpXKAIlMX  JIAHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

(bl/Il"ypBI 10 3alaHHBIM KOOpJAHHATaM, HAXO0JAMTb KOOPAWHATLI
TOYCK.

Yurarh cTonOuaThie u KpYyroBbI€ JarpamMmbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH crosouaTsie
JUarpaMMmBbl.

Hcnoab3oBath nHGOPMALMIO, [IPEICTABICHHYIO B TaOaumax,
Ha JauarpamMmax Juisl PelIeHHs] TEeKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*TIpsAMOYTOJIBHBIH Mapasuiesenume, Kyo, npusma, mupamMmua,
KOHyC, [uinuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX buryp. [Tpumepbt pa3BEéPTOK
MHOTI'OI'paHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3znanue Mojenei
POCTPAHCTBEHHBIX QUTYPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHus o0béEMa. OOBEM
MPSIMOYTOJIBHOTO TIapaJuIeyIeuIie ia, Kyoa, popmyiel 00bEMa*™.

Pacno3HaBarh Ha  ueprekax, PpHUCYHKaX, ONHCHIBATH
nUpaMuIy, MpU3My, HUIMHIP, KOHYC, IIap, H300paaTh UX OT
PYKH, MOJEJTHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hamnpasiisitouie nomoiuso. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (OPMbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

N3yuarh, UCHONB3YS SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BHIABJIATH CXOACTBA U Pa3INYHs:
MEXy MUPaMUION M MPU3MOI; MEXY LUIMHAPOM, KOHYCOM U
IIapOM.

Pacno3naBath pa3BEPTKU Mapajuienenunena, Kybda, MpHU3MBI,
UpaMyU/Ibl, KOHYCa, IWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBIAOLIEeH
MTOMOLUIBIO.

Co3naBaTh MOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKHU, TJIACTUIIMHA U JIp.) C OIIOPON Ha alrOPUTM YUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mo  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajjenenunena, Kyba; HCIOJNb30BaTh €AMHUIBI M3MEPEHHS
00b€Ma; BBIYMCAATH OOBEMBI TEJ, COCTABJIICHHBIX W3 KYOOB,
napajJlelIeUIe0B; peliaTh 3aa4i C PEaIbHIMU JaHHBIMU C




OMOPOY Ha CIPABOUYHYIO HH(POPMALIUIO.

[HoBTOpEHME,
00001IeHME,
cUCTeMaTH3aAUMSs
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH U METOJOB KypCcoB 5 u 6
KJIacCOB, 00001IIeHUE U cUCTEeMaTH3alusl 3HAaHUH.

BeryucasrTe 3HAYCHUS BBIPaKCHU, COZEpIKaIUX
HaTypajbHbIC, LEJIbIe, TOJOXHUTEIbHbBIE UM OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN NMPU HEOOXOJWMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BepiOoupar,  cmoco®  CpaBHEHHsS ~ 4YMCEl,  BBIYMCIICHHIA,
NPUMEHATHh CBOWCTBA apudMeTHUecKux JCUCTBUN Ui
palMoOHaNN3alUY BHIYUCICHUI.

Pematy mpocreiiliMe 3agauM U3 PEANBHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PELICHUS 3a1ad U3
JIPYTUX MPEIMETOB.

PemaTs npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JICUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUM.

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

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yucaa u [TonsiTHE panOHATBHOTO YHCIA. CucremMaTH3UpOBaTh U obdoramarsb 3HAHUS 00
BbIYUCJICHUA. ApI/ICbMeTI/I'-IeCKI/Ie JleﬁCTBPISI C PpalrMOHAJIBHBIMH YHCJIaMHU. OOBIKHOBEHHBIX U JOCCATUYHBIX le06$IX.
PaunonanbHbIe CpaBHeHHe, yIOPSJOYMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATH M YNOPSIA0YMBATH APOOH, TPEOOPa30BbIBaAs MPHU
ymciaa CreneHb ¢ HaTypallbHBIM TIOKA3aTeJICM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 4)

Pemennie ocHOBHBIX 3a7jau Ha ApoOU, MPOLIEHTHI U3 peaJbHOU

MPAKTUKH.
[lpu3Haku  JeIMMOCTH,  pa3IOKEHUs

MHOXUTEIN

OOBIKHOBEHHBIE B JI€CATHYHbIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOB.
IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI




HaTypaJIbHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BBIPAXKEHUI, COIEpKALIUX
OOBIKHOBEHHBIC H  JCCATHYHBIC JApOOW: 3aMEHATh IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO NIECATUYHON, IPUBOJUTH BBIpAXKEHUE K (opMe,
HanOoyee yINOOHOW Uit  BBIYUCICHHH, IPeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHUE W JICTICHUE JCCITHYHBIX
npoOeit K NEHCTBHAM C LENBIMH YHCIaMHU (IPH HEOOXOAUMOCTH
C HaMpaBJISAIOUIEH TOMOILBIO).

I[IpuBoanTH YHCIOBBIEe W OyKBeHHbIEe NMPUMEPbI CTEICHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTCIICHU W TOKa3aTessl CTCICHU, HAXOIUTh 3HAUCHUS CTCIICHEH

Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C OMOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

[ToHumaTe cMbICa 3anMcH OOJbBIIMX YHCEJ € INOMOIILIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peaJIbHbIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJbHbIX YHUCEIL.

Pemate mpocreiilime 3agaYM Ha  YaCTH, IIPOLIEHTHI,
IPONOPILMH, HA HaX0XJIeHHE ApoOH (IPOLIEHTA) OT BETHMUYUHBI U
BEJIMYMHBI 1O €€ Jpobu (mpoueHTy), Apodu (MpoIeHTa),
KOTOpBIM COCTaBIIsI€T OJHA BEeIWYMHA OT Apyroi. IlpuBoauTs,
pa30upaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3aMIUCH PEIICHUIN
TEKCTOBBIX 3a]a4.

Pacno3naBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHHUS,
OpsMO MPOMOPLMOHATIBHBIE W 00paTHO NPONOPLUOHAIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NMpakTHKO-OPHEHTHPOBAHHBIC 3aJdadu
HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 U  00paTHyIO
NPONOPUHOHAJIBHOCTH, NPONOPLHH.




AsredOpanyeckue
BbIpaKeHUs
(27 )

bykBennbie  BelpaxkeHusa.  Ilepemennbie.  JlomycTumbie
3Ha4YeHUs NiepeMeHHBIX. DopmyIbL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHHM, paCKpPbhITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CJIaracMbIX.

CBoiicTBa CTETIEHU C HATYPAIBHBIM [T0OKa3aTEJIEeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIE€HOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOKCHHS.
Paznosxenre MHOrOYIEHOB HA MHOXKHUTEIH.

Osaagers Ha 0a3zoBoM YPOBHe asnreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITh €€ B IIpoliecce
OCBOCHMSI yUeOHOI0 MaTepuana.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHN IMPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHSATH BEIYUCIEHHS 110 (popMysiam.
BbInoHATHL TPeoOpa3oBaHus LEIOT0 BBIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BbINOJHATL YMHOXEHHE OJHOYIEHA Ha MHOIOWIEH U
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPaBOYHYIO
nHpopManuo.

OcymecTBAATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOMKUTENS, IPUMEHEHHUS
dopMynBl  pa3sHOCTH KBaApaToB, (HOpMyNT COKpAIIEHHOTO
YMHOXXEHUS C OIIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
I[IpumensiTe 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHUS
pa3sIMYHBIX 3aJad W3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTHUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHHIA.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHUM.

*JluneltHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 Tpaduk™.
Cucrema ByX JIMHEWHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHI CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CJIOKEHHSL.

Pematp JMHENHHOE YypaBHEHME C OJHOW IEPEMEHHOU,
NpUMeHsAs NPaBWJA IIEpexofa OT MCXOJHOIO YPaBHEHHS K
paBHOCHIIBHOMY €My Oonee mnpocroro Buja. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHCEN, SBILIOIMIMXCS PEIICHHEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTH C
MCIIOJIb30BAaHUEM CMBICIIOBOW OMOPBI); MOJB3YACh T'padUKOM,
NPUBOJAUTH NIPUMeEPbI PELICHNs YPaBHEHU.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEWHBIX YpPaBHEHHU C
JIBYMsl TE€PEMEHHBIMH C ONOpPOH Ha alropuT™M y4eOHBIX
IEUCTBHH.

CocTaBJiITh U pelIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHUN 110




YCIIOBUIO 33/1auyd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd TOJYyYEHHBIH pe3yJbTaT C OMNOpOM Ha
BOIIPOCHBI IIJIaH.

Koopaunarsi
U rpaduku.
DOYyHKIUH
(24 4)

Koopaunara Touku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKHU.
Paccrosinre Mexny A1ByMs TOUKaMHU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH. [Ipumepbl
rpadgukoB, 3agaHHBIX (opmymamu. YrteHue rpaduKoOB
peaNbHbIX 3aBUCUMOCTEM.

[lonstue Qynkuuu. I'paduk dynkuuu. CBoiicTBa (QYyHKIIHIA.
Jluneiinass  gynkmus. [loctpoenme rpaduka aHHEHHOU
byukun. ['paduk Gyakuun y = kX + b,

H3o0paxatb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM s3bIKE.
OTrMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM 4YHCJE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

I[IpuMeHsiTh, M3y4aTh NpPeMMYIIECTBA, MHTEPHPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS B aHaIN3a Pa3HOOOpa3HOI
KU3HEHHOH HH(pOpMAIHH.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (PYHKIIMNH, OBJIAICBAThH
(GYHKLINOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath JUHEHHYIO QyHKIUIO Y = KX + b, onuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puiueHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).
Crponth rpaduxu JuHelHO#H QyHKImu, GyHKmu Yy = kX + b
Ucnonb3oBats nudpoBbie pecypebl Uil IOCTPOCHUS
rpaduKoB (PyHKIMI U U3ydEeHUs UX CBOWCTB.

IIpuBOAUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEaJbHBIX
npoleccax u sIBICHUSX.

IToBTOpPEHME
u 00001menne
(64)

[ToBTOpEHNE OCHOBHBIX MOHATHII M METOJIOB Kypca 7 Kiacca,
000011eHIE 3HAHHI.

BbiOuparh, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHMH,  pelIeHHs
ypaBHEHUH MPU HEOOXOIUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBJAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUN.

Pematy mpocreiilime 3agaudM U3 pEATbHOM  JKW3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA I PEIIEeHUs 3a/1a4 U3
JIPYTUX IPEIMETOB.




Pemars, mnpocreiiline TeEKCTOBbIe 3aJa4d, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3a/1a4U.

8 kiacc (e menee 102 u)

Ha3zpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucna u KBanpatHblii  KOpeHb U3 4HCIa. *Tlonsitue 00 | @OPMYJIHPOBATH ONpe/iejieHne KBAJPaTHOTO KOPHS U3 YUCIIA,
BbIYHCJICHHS. UppalMoHaNbHOM  yHcne.  JlecaTuuHble — NpUOIMKEHUS |apUPMETUUECKOTO KBAJAPATHOTO KOPHS MPH HEOOXOJUMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHEHHE JEHCTBUTENBHBIX uncen™. |[IpuMeHsTh OlNepalnuio HM3BICYEHUS KBAJpPaTHOTO KOPHS W3
(15 9) ApudmeTHaecKknii KBaJIpaTHBINA KOPEHb. quCIla, HCMOJb3YS IIPU HEO0XOJUMOCTU KAJIbKYJISTOP.

YpaBHeHUE BUIA X° = a.

CaoiicTBa apu(METHIECKIX KBaJ{paTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpAKEHUH,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU U
JNECATUIHBIMH JPOOSMHU.

CpaBHMBaTL W  YNOPAJ0YHBATH  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3aIIMCAHHbIE C TOMOIIBI0 KBaJApPAaTHBIX
KOpHEH npy He0OXOAMMOCTH C HANPABJIAIOIIEH TOMOIIBIO.

HccnenoBary ypaBHEHHE X2 = d, HaXoAWTb TOYHBIE U
npubimxEHHbBIe KopHU pu a > 0.

HccnenoBarh cBoiicTBAa KBAaJPAaTHBIX KOPHEH, MPOBOJISA
YHCJIOBBIE AKCIEPUMEHTHI C MCIIONb30BAaHUEM KaJbKYJIATOpPA
(KOoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(MeTHYECKHMX KOpHEH /4
npeodpPa30oBaAHUA BbIPAKEHUI.

BbinosHATL npocreiilmine mnpeo0pa3soBaHWsS  BBIPAKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpaxkaTb NEepeMEHHbIE W3
reOMeTpUYECKUX U PU3ndeckux GopMys MpU HEOOXOIUMOCTH C
OIOpPOY Ha MPAaBUJIO.

Bb1uucasaTs 3HAYEHUs BBIPAKECHUN, COAECPKALIUX KBAJIPAaTHBIE




KOPHHU, UCITOJIB3YA IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJE pemicHud 3adad SJICMCHTApPHBIC
IMpEACTABJIICHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTBLCSA C HCTOpHGfI PAa3BUTUHA MAaTCMAaTUKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(79)

Creniens c 1enbM okaszareneM. CTanapTHas 3aUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpykaroImero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaloIIeM MUpE.

CBolicTBa CTEIIEHH C IIEJIBIM MTOKA3aTEIIEM.

®opMyIUpOBaTH ONpeaeIeHre CTEIICHH C IeJIBIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IMpeacraBasarh 3amuch OOJBIIMX H  MaJbIX 4YHCEN B
ctaHzaptTHoM Buzae. CpaBHMBATh 4YHCIIa W BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMch YWCET B CTaHAAPTHOM BHUAE IS
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IIUTEILHOCTH IPOIIECCOB B
OKpY’KalolieM MHpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJIHYECKOIi (popme U
WLTIOCTPHPOBATH NMPHMEPAMH CBOICTBA CTENEHU C IENIbIM
nmokasareneMm (IpH  HEOOXOJMMOCTH C  HCIHOJb30BaHHUEM
BU3YJILHOW OTIOPHI).

IIpumensiTb  cBOWCTBA CTEMEHM JUISI  IpeoOpa3oBaHUS
BBIPQXXEHHI, COJEp)KAIIMX CTEMEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WH(POpMAIUU. BbIMOJHATH
JAelcTBUSI C YHUCIaMHU, 3alMUMCaHHBIMA B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeIeHNe, BO3BE/ICHUE B CTETICHBD).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslil TpéxuieH. Pa3noxkeHue KBajpaTHOro TpEXdseHa
Ha MHOHUTEIIH.

Pacno3naBarth KBaJpaTHbI  TPEXWIEH,  YCTAaHABJIUBATH
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEH.

PacknaapiBaTh HAa MHOMKUTEJIM KBAJApaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPOM Ha AIITOPUTM IPaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
Apoob

Anrebpanueckas qpo0b. JlomycTUMble 3HaYeHUs IEPEMEHHBIX,
BXOIAIMX B  anreOpanyeckue BblpakeHHus. (OCHOBHOE
CBOICTBO anrebpandeckoii qpoou. Cokparienue apooei.

Crnoxenne, BBIYMTAHUE, YMHOKEHUE U JCTICHHE

3anuceiBaTh anredpanueckue BbipakeHus. Haxogurs o0nacth
OTpezieNIeHUs] PAllMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBHIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYCHUE
JpoOu, B TOM YHCJIE C IOMOIIBIO KaIbKYJIATOPA.




(15 )

anreOpandeckux  apobeii. [IpeoOpazoBanue
COJIeprKalINX anredpandeckue Ipoou.

BBIPAXKCHHU,

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO airedpanyeckoil Ipodu
¥ MPUMEHSTD €T0 IS peoOpazoBaHust Jpooeit.

BbInoHATH JeiicTBUS ¢ anreOpauyeckKUMM JpoOsIMH TIpH
HEOOXOJMMOCTH C HampaBisomeil nomompio. [IpuMeHsTH
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkars
nepeMeHHble u3 (Qopmyn (PpuU3MUECKUX, TEOMETPUUECKHUX,
OMKCHIBAIOIIUX OBITOBBIE CUTYyallUM) MPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHenust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagparnoe ypaBHenue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMyia KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIAIMXCA K  KBaJpaTHBIM.
[pocreiimme ApoOHO-paIMOHAIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3aJady € MOMOLIBIO
YpPaBHEHUU.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIE yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOTO YypaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHbIC U HENOJHbIE (C
MCTIOJIB30BaHUEM CIIPABOYHON WHPOPMALINN).
IIpoBoauTes  mpocreiimme  MCCICAOBAHHUSA
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBUJIA.

Habnronats M aHaJIM3MpoOBATH CBSI3b MEXKAY KOPDHAMHU U
K03 pUIIMEeHTaMU KBaJPaTHOTO YPAaBHEHHUS.
*TIpuMeHsTh TEOpEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3aaylM  aIreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIOBHUS 3aJaud K
anreOpanveckodl MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEHd  IMOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

KBaJpaTHbIX

IS pelieHus

YpaBHeHust

U HEepaBeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMS IMEPEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIIEHNS] YPABHEHUH B LIEJIBIX YHMCIIAX.

Pemenne cucrteM [ByX JIMHEMHBIX YPaBHEHUHW C JIBYMs
nepeMeHHbIMU. [IpuMepbl peleHus CUCTEM HEIUHENHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMH.

Pacnio3HaBaTh JTUHEIHbIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM 4HCIE
Ucnoab3ysi uudpoBbie pecypebl (IpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUeOHBIX NEHCTBUIA).

Paznuuyare napajuleNbHbIE M MEepeceKarolmecs NpsMble M0 UX




*I'paduueckass  UHTepHpeTanusi ypaBHEHUS C  JABYMs
IIEPEMEHHBIMH U CUCTEM YPABHEHUM C ABYMs IEPEMEHHBIMU ™.
PerreHne TeKCTOBBIX 3aJ1a4 € MOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

Pematp cucrembl [ByX JIMHEHHBIX YPaBHEHUH C JByMs
IIEPEMEHHBIMU IO CTAHOBKOM U CIIOKEHUEM.

Pematpb npocreiime CUuCTEMbI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIAETCS JMHEWHBIM NP HEOOXOIUMOCTH C HalpaBJIAoLIeH
IIOMOLLBO.

*TIpuBoauTh TrpaUUECKyl0 HHTEPNPETANMUIO PELICHUA
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMsI IEPEMEHHBIMU. *

Pemath TekcTOBBIE 33a1a4N AITeOpaueCKUM CIIOCOOOM.

YpaBHenust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YK CIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIe HepaBEHCTBA C | WILIIOCTPUPOBATh UX Ha KOOPAWHATHOU IIPSIMOA.
HepaBencrBa OHOM mnepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW MEPEMEHHON U UX PELICHUE. Pemiath, JMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue pelieHns JIMHEHHOT0 HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOM. Pemiath cuCTEMbI JIMHEHHBIX HEPABEHCTB, N300pakaTh pelleHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  MpsAMOM  IIpu
HEOOXOMMOCTH C BU3YyaJIbHOU OMOPOH.
DOyHKIUA. [Tonatue ¢ynkuun. OOnacTe omnpeaeneHUs M MHOXeCTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni QpyHkiuu. CriocoObl 3ananus QyHKIIHIA. CHUMBOJIUKY.
MOHATHSA I'padux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpaskeHHe Ha|BbrumcasaTh 3HaueHuss QyHKUMH, 3a7aHHBIX (hopMmynaamu (IIpu
(S v) rpaduke. HEOOXOJMMOCTH HCMOJB30BaTh KaJbKYJISATOP); COCTABJIATH

TA0IMIBI 3HAYEHHH QYHKIUH.

Ctpouts no ToOYKaM rpaguku GyHKIUH.

OnnceiBaTh CBOMCTBAa (YHKIMU HAa OCHOBE €€ Irpadpuueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
IIOMOLLBIO.

Hcnonb3oBarh  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

HccaenoBarh npuMepbl TpaduKOB, OTPAKAIOIINX peaTbHBIC
npoueccel U sBiaeHUA. IIpMBOAMTHL NMpHMeEpbI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMH CBOMCTBaMHU.




Hcnonb30BaTh KOMNBIOTEPHBIE MPOrPAMMBI JUIs IOCTPOCHUS
rpaduKoB PYHKIMI U N3y4EHUS UX CBOMCTB

DOyHKIUH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIUN 3HaUCHHE OJHOM U3
Yucaosbie rpa(p)uKoB KIUH, OTPaKarOLIUX PeaIbHbIEC IPOLECCHI. aCCMaTPUBAEMBIX BEJIMYMH I10 3HAYEHUIO IPYTou.
yr
pynkuun OyHKIUH, OIHCHIBAIOLINE IIPSIMYIO U o0OpaTHy!o | B HeclIOXHBIX cilydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH
9y MPONOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku. ['unepbona. |Mexay BeTUUMHAMH.
Ipadux pynxmumy = X2 OnuceiBaTh XapakTep HW3MEHECHMsS OIHOW BEIMYUHBI B
— 2\ o= 3y = — k. i
q)yHKHI/H/I y =X 1y =X 1y — \/51 y — ;’ *I‘pa(bI/IqCCKOC 3aBUCUMOCTH OT USMCHCHUA APYIron 5
. - Pacno3snaBate Buabl u3ydaembix ¢(yHkimid. Iloka3piBaTh
peluieHue ypaBHEHU U CUCTEM YPaBHEHHUM. .
CXeMATHYeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X, y = X,
_ _k
y = Vx oy =g
HUcnonb3oBars GyHKIUOHANBHO-TPadUYECKUE
npeacTaBJieHusi Ul PEIICHNs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
I[IpumensTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
GbyHKIHIA.
IToBTOpPEHME [ToBTOpEHNE OCHOBHBIX MOHATUNH U METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMS 4YMCEI, BBIYMCIICHUH,

H 00001IeHNEe
(6 9)

KJaccoB, 00001IeHe 3HAHNH.

npeoOpa30BaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayu W3 peaJibHOM  KU3HHM, NPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWS JUIsS pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4Hu.




9 kjacc (ae meree 102 )

Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOe co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yuciaa n PannonaneHple yncna, *uppanvoHaibHbIE YMCIa, KOHEUYHbIE U | Pa3BuBaTh mpeacTaBjeHdsl O 4HCIaX: OT MHOXECTBa
BBIYHCJICHHUS. OCCKOHEUHBIE JIECITUYHBIE poou. MHO0K€eCTBO | HATypaJIbHBIX YMCEIT JJO MHOKECTBA JIEUCTBUTEIIBHBIX YUCEIL.
JlelicTBUTEIbHBIE |JICCTBUTEIBHBIX  YWCEN; JCUCTBUTENIbHBIE YHCIa  Kak [ O3HAKOMHTbCS c BO3MOKHOCTBIO MpEeJCTaBICHUS
qyucIa OCCKOHEYHBIC JCCATUYHBIC IpoOH. B3amMHO 0JHO3HAYHOE |EHCTBUTEIBLHOTO YHCA KaK OCCKOHEYHOU JCCITUYHOU APOOH,
9 9) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YMCENl U |MIPUMEHATh JECATHUYHBIC MPHONMKCHUS PAIUOHATIBHBIX U
MHO’KE€CTBOM TOYEK KOOPJMHATHON MPSMOH. HMppalvoOHaJbHBIX YUCE.
CpaBHeHHE  JICWCTBUTENBHBIX  YHCEN, apuPMeTHUECKHe | *3anuchiBaTh, CpaBHMBAThH " YHOpsi10YMBaTh
JIEVCTBUSA C NEHCTBUTEIHHBIMHA YUCIAMU.* JIeNCTBUTENIbHEIE YHCIa™,
[TpubnmxéaHOE 3HaYEHHE BEJIMYUHBI, TOYHOCTD | BLINOJIHATH, coYeTass YCTHbIE U TMHCbMEHHBIE TPUEMBI,
MIPUOJIMIKECHUS. apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
Oxpyrnenue uucen. I[lpukuaka W OLEHKA pPE3yJbTaTOB |HAXOAMTL 3HAUYCHHUS CTENEHEH C IENBIMH TIOKa3aTelsAMH U
BBIYHCIICHHI. KOPHEH; BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUN.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEJ B MPAKTUYECKOU IESITEIbHOCTU YEJIOBEKa.
AHAJIM3UPOBATHL M [1eJaTh BBIBOAbLI (IOCJIE€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs IACHCTBUTEIHHOTO YHCIA
MpY PEUICHUH 33/a4.
OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBIMOJHATH MPUKUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHue. PemieHne ypaBHeHu#, cBoasmmxcs K|OcBauBaTh, 3alOMHHATHL M NPUMEHATh Tpaduyueckue
U HEepaBeHCTBA. JIMHEWHBIM. MeTOJbI IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagpatnoe ypaBHenwme. Pemenue ypaBHEHHH, CBOJANIUXCS |(MPU  HEOOXOJUMOCTH C OINOPOM Ha aNTOPUTM  YYEOHBIX
C OJTHOM K KBaJpaTHbIM. bUKBaipaTHbIE YypaBHEHUS. JIEUCTBUM ).
nepeMeHHOMn *TIpumepsl  pelmieHusl ypaBHEHUW TpeThel u  4eTBEPTOM | Pacmo3HaBaTh 11ebIe U IPOOHBIC YpaBHEHUS.




(14 v) CTETeHEe! pa3ioKEeHHUEM Ha MHOKUTEIN. ™ Pemiath JiMHeliHble U KBaJpaTHble YPABHEHHs, YPABHCHUS,
Pemenue 1poOHO-paIMOHATBHBIX YPABHEHHIA. CBOJSIIIMECS K HHUM, MpOCTeHIINEe JpOOHO-pallMOHATIBHBIE
Pemennie TeKCTOBBIX 3314 alreOpanyeckKuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajady,
o0Ccy:kI1aTb HMX M PpeliaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
croco0amu.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKN
YpaBHenus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €10 Tpaduk. |OcBaMBaTh M NMPUMEHSITH MPHUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHUI C JBYMSI IEPEMEHHBIMU M CUCTEMBI JIBYX
Cucrembl n e€ peuleHue. PenieHue cucreM IByX YpPaBHEHMM, OJHO W3 |ypPaBHEHHMH, B KOTOPBIX OJHO YPABHEHME HE SIBISACTCS JIMHEHHBIM
ypaBHeHM KOTOPBIX JINHEHHOE, a IPYro€ — BTOPOU CTEIECHH. (Mo BU3yaJIbHOM omope).
(14 9) I'padmyeckas wHTEpIpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosib3oBaTh (QYHKIIMOHATBHO-TpaAUUECKUE IMPEACTABICHUS
[IePEMEHHBIMHU. JUISl pellleHHusl M MCCJIeIOBAHUS YDABHEHUM U CUCTEM.
Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM. AHAJIM3MPOBATH TEKCTHI 32124, pemiaTh UX aareOpanuyeckum
CIocoOOM: MepPeXoaUuTh OT CIOBECHON (POPMYIHPOBKH YCIOBHS
3a7auu K anreOpandeckoil MOJeNu MyTEM COCTABIICHUS CUCTEMBI
YpPAaBHEHUI; pemiaTh COCTaBICHHYIO CHUCTEMY YpaBHEHUI;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS MATEMaTUKU
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anuchiBaTh, MOHUMATb, HHTEPNPETUPOBATH
U HEPaBeHCTBA. JIuneliHble HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOB30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOW U MX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 v) peuieHue. npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HepaBeHCTBA U UX PEILIEHUE.
I'papuueckas  MHTEpHpeTanuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JUHEIHBIC U KBAJpaTHbIC HEPABEHCTBA.

Pemiath  JMHEHHBIE  HEPAaBEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIOYAIONIMX KBaJpaTHOE
HEPABEHCTBO, U PELIATh UX; 00CYKAATH [IOJyYCHHBIE PEILICHHU.
N300paxkaTh pelIeHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOM IPSAMOH, 3aNMCHIBATH DPELHICHHE C IOMOUIBIO
CHMBOJIOB.

PemaTs KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
IIPECTaBICHHUS.




OcBauBath u NPpUMEHATHb HCPABCHCTBA IIpU PCUHICHUU
Pa3JIMYHbIX 3a/la4, B TOM YUCJIC IIPAKTHKO-OPHUCHTUPOBAHHBIX.

DOyHKIUN
(16 9)

KBagparnunas ¢ynkums, e€ rpaduk u coiictBa. [lapabona,
KOOP/AMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CrenieHHbIC (YHKIIMU C HATYpaJbHBIMHU IOKa3aTens MK 2 U 3,
uX rpauKu 1 CBOMCTBA.

[paduku Gynxumit: y = kx,y = kx + b, ,y = a y = ac,

y=Vay =t

Pacno3HaBaTh BUJbI U3y4aeMbIX (DYHKIIHI;, HILTIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATHL PACIOJOXKCHHE HA KOOPIUHATHOM
wIockoctu rpadukoB GyHkimil Bumga: Yy = kx,y = kx + b, ,y
— a2 -
= ax5, y = ax3,
— _k o
Y = v/X, Y = = B 3aBUCHMOCTH OT 3HAa4e€HHMH KO3()(HUIIUECHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYO (QYHKIHIO 110 GopMyJe.
I[puBoauThL mNpUMeEpPbl KBAJIPATHYHBIX 3aBUCUMOCTEH W3
peasbHOM XKU3HU, (PU3UKH, TECOMETPHH.

BoisiBasAiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaIpaTUIHOMI
byHKIIMIK Y = ax? + bx +Cc (upu HEOGXOMMMOCTH ¢
HaIPAaBJISAIOIIEH TOMOIIIBIO).

Crpournb U u300paxaThb cXeMaTH4YeCcKH  rpaduku
KBAJPATHIHBIX (YHKIMH, 3a1aHHbIX GopMyTaMu Bugay = ax’, y
—a+q y=ax+p? y=—a’+bx+c (upu
HE0OXOIUMOCTH C BU3YaJIbHOHM ONOpoii).

AHANU3NPOBATL M NPHUMEHATb CBOMCTBAa  M3Y4YCHHBIX
GyHKOMA [UIs1 WX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO
U (POBBIX PECYPCOB.

YuciioBbie
1n0Cje10BaTeJdbHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHue IMOC/IeA0BaTEIbHOCTH PEKYPPEHTHOH ¢dopmysnoi u
dhopmymoit N-To wieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. dopmyssi
N-ro 4ieHa apupMeTUYeCKOil U T€OMETPUUYECKON NMPOrpeccuid,
CYMMBI IIEPBBIX N YJIECHOB.

*N300pakeHrne YWICHOB apu(PMETHISCKON U TEOMETPHUIECKOMN
IIPOrpeccuil TOYKaMu Ha KOOPANHATHOM MIIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBauBaTh M MPUMEHSATH WHJCKCHbIE 0003HAUEHUS, CTPOUThH
peuyeBble BbICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSTHEM TIOCIIEI0BATEIIBHOCTH.

AHanu3upoBaTh (GOpMylny N-TrO 4jeHa MOCJe10BaTeIbHOCTH
WIH  PEeKyppeHTHyl0 GopMyly W  BBIYHCIASATH  WIEHBI
MOCJIE0BATEIBLHOCTEH, 3aJ]aHHBIX  JTUMHU bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUH
MOCJIE/IOBATEIbHOCTH, €CIIM BBINMHMCAHBI NEPBbIE HECKOJBKO €€
YJIEHOB.

Pacno3zHaBath  apupMETHYECKYIO U  T€OMETPUUYECKYIO




MIPOrPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

Pematp 3amaun ¢ wucnoiap3oBaHueM (opMyn N-ro uieHa
apu(PMETHYECKOH H TEOMETPUUYECKON MPOTPEeCcCUil, CYMMBbI
MEPBBIX N YWICHOB C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHIO.
*H300paxkaTh WICHBl IIOCIEAOBAaTEIbHOCTH TOYKaMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBar, mnpuMepbl NpPOLECCOB W fABJEHMHA U3
peaIbHOM  KM3HM,  WUIIOCTPUPYIOIIME  U3MEHEHHE B
apu(dmeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpeccHy;
*1300pakaTh COOTBETCTBYIOIME 3aBUCUMOCTH rpapuuecku™.
Pemiats mnpocreiilme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMHU
IIOCJIEZI0BATENbHOCTAMU, B TOM YHCJIE 3aJjaud U3 peallbHON
JKU3HK € HCTOJBb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rpaGUIECKOTO KATBKYIATOpPA U T.I1.).
*PemiaTh 337a4d Ha CJIOXHBIE TMPOILEHTHI, B TOM YUCIE 33/a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJISTOpA).™
3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHS MAaTEMaTHKU.

[MoBTOpEHME,
00001IEHME,
CHCTEeMATH3AIUS
3HAHMH

(18 )

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEHUCTBUTENBHBIMA YHUCJIAMH, YMCIOBas NpsAMas; IPOLEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

AJjredpanyeckue BBbIpaKeHUsl (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHHUS).
®yakmuu  (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, IOJMHOKECTBO,
olepalyy HajJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduieckoe
IIPEACTABJICHUE MHOKECTB I ONHCAHMS PEATBHBIX IIPOLIECCOB
U SABICHMH, MpH pEHIeHuH 3aJad U3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpoOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaJIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPaIbHBIX YHCEN, MPU3HAKU
JEUMOCTH, 1I€JI0€ YHUCIIO, MOAYJIb 4YHcia, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAelCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yucia, TMPEACTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YWCJA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCIECHUN.

PemaTh TeKkcTOBBIE 331a4N ApUPMETHIECKUM CIIOCOOOM.




Pemiath mnpakTuyeckue 3aJauM, COJEP)KAUIUME IPOLEHTHI,
JI0JIM, YacTH, BBIPAKAIOLUIUE 3aBUCHUMOCTH: CKOPOCTb —
BpEMsI — DPACCTOSHUE, IleHa — KOJIMYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIA.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJINPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH anmnapar, MHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apupMeTHYEeCKH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
asiredbpaunyeckast 1poob, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHS: BBINOJIHATH Pacd€Thl I10
dopmynaM, TpeoOpa3oBHIBATh IEINbIe, APOOHO-PAMOHATBHEIC
BBIDQKEHUSI M  BBIPAXEHHUS C KOPHSAMH, pPEaJU30BBIBATDH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJIb30BaHUEM (OpMyT pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(OPMAIHUIO);
HaXOJUTh JONYCTUMBbIC 3HAUEHUS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUW, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBath mousiTusAMU: QYyHKIMSA, TpaduK QYHKIUN, HYIH
(GyHKIIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBAaTh, O00CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTH4Has GyHKUus, napabdoia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONpPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, IJI1 PEIIECHUs 3anad U3 APYTUx
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HM;, MOAEJIMPOBATH C
MIOMOIIBIO TPaUKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEX1Y BEIMUYUHAMH.




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO 'OJAM OBYYEHMUS)

7 knace (He MeHee 68 u)

HasBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHOE co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocTreiimme [Ipocreiinue reomeTpuueckue 0ObEKThI: TOUKH, IPSIMbIE, Ty4d | POpMYJIMPOBATH OCHOBHBIE IOHATHUS U ONPE/IEICHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBath  u3Yy4YEHHBIE  TreoMETpHUYEecKue  (Uryphl,
¢urypsi CMexHbIE U BEPTUKAJIbHBIE YTJIbI. ompeneJsiTh HX B3aUMHOE PAacCIOJIO)KEHUE, BBINOJHATH
U HX CBOMCTBA. PaGora ¢ mpocTreldmmMy 4epTexamu. YepTEX MO YCIOBHIO 33/1ayu (C HCIOIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCICHHE |OMOPHI: HABOJIAIIME BOMPOCHl W/MIU alroputMa y4eOHBIX
reOMeTPUYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJIMYMH [lepumerp u  mmomans  ¢uryp, cocraBleHHBIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOCHHS C MOMOIIBIO ITUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsATH TUHEIHBIE U YIJIOBBIE BEJIMYNHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTh 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOIUMbIE
JIOKa3aTeNbHbIE PaCCyKICHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMEeTPHH.
TpeyrojbHuKkH [lonsiTHe © paBHBIX TpPEyrojbHUKaX U  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIbLHUKOB Ha TOTOBBIX
(22 u) MPEACTABICHUSI O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu [depTekax (C ykazaHWEM IPHU3HAKOB) MPU HEOOXOAUMOCTH C

IprU3HaKa paBCHCTBA TPCYT'OJIbHUKOB.

BU3YyaJIbHOU OIIOPOM.




[Ipu3Haku  paBeHCTBa  MNPSMOYTOJBHBIX  TPEYrOJbHHUKOB.
CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOoOepeHHBIE W PaBHOCTOPOHHUE  TPEYTrOJbHHUKHU.
[Ipu3Haku 1 CBOCTBAa paBHOOCAPEHHOTO TPEYTOIbHUKA.
[IpotuB OonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiie HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO TOMaHOK ™.
[IpsAMOYTOIBHBIN TPEYTONBHUK ¢ YIiioM B 30°.
[TepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

BeiBoauTh  cineacTBUs  (PAaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH OIpEeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEpHEHAMKYISpa

OTpe3ka; NepUMeTpa TPEyrojbHUKA IMPU HEOOXOJUMOCTU C
OIIOPOI Ha AITOPUTM IpaBUIIA.

@®opmyaupoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsATH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C HCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJAIINE BOMPOCHl H/WIM alrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € HCTOPHEl Pa3BUTHS T€OMETPHHU.

IMapaJejabHbIE
npsiMble, CyMMa
yIJIOB
TPEYroJbHUKA
(14 9)

[TapannensHble mpsiMble, uX cBoiicTBa. Hakpect nexainue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPU
MepeceyeHn ! MapayiebHbIX MPSMBIX CEKYIIEH).

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX  YE€pe3  PAaBEHCTBO
PacCTOSIHUM OT TOYEK OJHOM IPSMOM 10 BTOPOU IIPSIMOMA.
CymMa yriioB TpeyroJlbHHUKa U MHOTOYTIOJIbHUKA.

Breminue yriel TpeyrojibHHAKa

®opMmyIMpoBaTh  NMOHATHE  IAPAJUICIBHBIX
HAXOUTh IIPAKTUYECKHUE TPUMEPHI.

M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
NapaJUIEIbHBIX IPSAMBIX CEKYIIEH

IIpoBoaute nokazareibcTBa. POpMyIHPOBATH TeopeMy
NapaJUIEIbHOCTH  JBYX IHpPSMBIX C  TIOMOILIBIO  YIJIOB,
00pa30oBaHHBIX MpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.

Boruncasite CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TFeOMETPUYECKUX 33Ja4ax ¢ UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUU.

MIPSIMBIX,




OKpyXHOCTH

U KpYT.
I'eomerpuueckue
NMOCTPOEHUA

(14 9v)

OKpy>KHOCTb, XOP/bl U TUAMETPHI, UX cBolicTBa. KacaTtenpHas
K OKpyxkHOcTU. OKpY>KHOCTb, BIMcaHHas B yroi. *llonarue o
I'MT, npumenenue B 3aj1aydax. buccekrpuca u cepeauHHbIN
NEPIEHIUKYIIAP KaK FEOMETPUUECKHE MECTa TOUEK™.
OKpy>KHOCTb, ONKCAaHHAs OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimne 3aja4u Ha MOCTPOEHUE.

@®opMyIHPOBATH  ONPeEAeJeHUS
JMaMeTpa M KacaTeJIbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B Yyroj; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia mokasarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBJyageBaTh NOHATHAMH  BIMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPHl 3TUX
OKPYKHOCTEH C OIOPOM Ha aNropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKY H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEYroJIbHUKOB [0 Pa3jJUYHBIM dJEMEHTaM MpH
HEO0OXOIMMOCTH C HAMPABJISAIOUIEH MTOMOIIIBIO.

3HAKOMUTBCS C HICTOPHEi Pa3BUTHS TEOMETPHUMU.

OKPYXHOCTH,  XOpZbI,
HN3yyarp ux

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 kiacca.

Pemartpb 3aJa4YM Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMHU Kypca.

8 kmacc (He MeHee 68 u)

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

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4A0 M XCS




YeTbIpéxyrojbHUK
"
(12 9)

[Tapannenorpamm, ero mpu3Haku U CBOMCTBA. YacTHbIe ciyyau
napajuieJorpaMMmoB  (IpsAMOYTOJIbHUK, poMO, KBajapaT), HX
NMpU3HaKK W cBoWctBa.  Tpamenusa.  PaBHoOokas w
IIPSIMOYTOJIbHASL TPAIELHH.

*V nBoenue menuansl. LlenTpansHas cummerpus™

N300paxkaTh W HAXOAUTH HA YEPTEkKaX YETHIPEXYTOJbHUKU
Pa3HBIX BUJOB U MX 3JIEMEHTHI.

®opmyaupoBaTh onpeeeHus: napajuienorpaMma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpSIMOYTOJIbHOM Tpareu.

Hcnoab3oBaTh NpH  pelleHUH MNPOCTeIIUX  3aaa4
NpU3HAKU W CBOMCTBA: MapasuieJorpaMma, MpsMOYTroibHHKA,
pom0Oa, KBajgparta, Tpameuud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJILHOM Tpameru.

IIpuMeHsiTL MeTOX YIBOCHHS MEAMAaHBI TPEYTOJIbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca
U TeopemMa o
NPONOPUMOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Daineca U TeopeMa 0 MPOMOPIIUOHATBHBIX OTPE3Kax.™
Cpenusis nuHus TpeyrojbHuKa. Tparnenus, €€ cpeaHsis TMHUSL.

*IIporopuuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPLIMOHAILHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM. Tpu  mpu3Haka  mojgoOus

TpeyTOJ'ILHI/IKOB*. HpaKanecxoe MIPUMCHCHHUC.

IIpoBOAUTH MOCTPOEHHS C TOMOIIBIO LIUPKYJIA U JTUHEUKH C
UCHojb30BaHue  Teopembl  Pameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HaTJISJHOCTb.

Haxoauth m0100HBIE TPEYTOJILHUKHA Ha TOTOBBIX YEPTEKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB NOJO00MS TMpHU
HE00XOJIMMOCTHU € BU3YaJIbHOM OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHUSI YepTeX el U HaXOXKICHHS
HNOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HaIIpaBJSAOIIEH TOMOLIBIO.

IIpoBoauTH 10KA3aTEJIBCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3a]ad C OMOpO Ha
ITOPUTM y4eOHBIX I€HCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHs FEOMETPHH.




Ilnomane.
Haxo:xnenue
mJIomaaen
TPEyroJibHMKOB

U MHOTOYT'OJIBHBIX
¢puryp. Ilnomaau
noa00HbIX Guryp
(14 v)

[TonsTHe 00 00IIEH TEOPHH TUIOIIA/IH.

@opmynbpl s TUIOMIATU TPEYrOJbHUKA, IMapajiesiorpaMmma.
*OTHOIICHHE TUIOIAACH TPEYroJbHUKOB ¢ OOIIMM OCHOBaHUEM
WU oO1Iel BBICOTOM.

Brruuciienue 1iomazei CIoXHbBIX QuUryp depes pazOueHue Ha
YacTH U 1I0CTpOeHHe.™

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucienue miomanieit. 3amaun ¢
MPAaKTUYECKUM COJiepKaHueM. *PerieHue 3amad ¢ MOMONIBO
MeTO/a BCIOMOTaTeIbHOM TuIomaan.™

OgianeBaTh NMEPBUYHBIMHM TPEACTABIEHUAMH 00 oO1ei

Teopuu IIomanu (Mepsl), (opMyJIMPOBaTHL CBOWCTBA
IUTOIIA ¥, BBISICHSTH X HATJISIIHBIA CMBICIL.

[Ipumensts  ¢opmyasl  MIOHMIAAU  HapajiesorpaMMa,
TPEYroJIbHUKa, Tpamemud ¢ OHOpPOd Ha CIPaBOYHYIO
uH(pOPMAIIHIO.

IIpumensTh (bopMmyIbl IUIOLIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA YEPE3 AMATOHAIU U YroJl MEXAYy HUMH C
OIOPOM Ha CIIPAaBOYHYIO HH(POPMAIHIO.

Haxoauthe 1miomaau Guryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3oupatrh npumepsl HCIOIL30BAHMS BCIIOMOIATEIBHON
IUIOLIAH JJI PEUICHUS] TEOMETPUUYECKUX 3a]1a4.

HaxoauTh 1womaan nOAO0HBIX (UTYp ¢ OmMOpoil Ha
CIPaBOYHYIO HH(OPMALIUIO.

BbIyucasiTh TUIOMIAIHN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemathb 3a1aum Ha IUIOIMIAb C IPAKTUYECKUM COLEPKAHUEM
I10CJIE COBMECTHOI'O aHAJIU3a.

Teopema
Iudgaropa n
HaYajIa
TPUTOHOMETPHUH
(10 9)

Teopema Iludaropa, e€ mOKa3aTenbcTBO H PHMCHECHHE.
O6parnas treopema [ludaropa.

OrmpeiesieHre TPUTOHOMETPUYECKUX (DYHKIHI OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHHUS B NPAMOYTOJLHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIAECTBO.
COOTHOLIEHHST ~ MEKJYy  CTOPOHAMH B  MPAMOYTOJIBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoan3oBatrh €€ B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSMHM ~ TPUTOHOMETPUYECKHUX  (YHKLUI
OCTpOTO YyIiia, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOpPOW Ha CIPABOYHYIO
UH(pOPMALIHUIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONIEH TOMOIIBIO.

Hcnoan3oBarh  GopMyNbl  TpPUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJISl HAX0XKICHUS
COOTHOILIEHUI MEXAYy TPUTOHOMETPUYECKUMHU (QYHKLIUAMHU
Pa3IUYHBIX OCTPBIX YIVIOB C OMNOpPOM Ha CIPABOYHYIO
uH(pOpMaIHIO.

OCHOBHOC




I[IpuMeHSAITh NOIY4YCHHBIC 3HAHUSA U YMCHHs IPU PEIICHUU
MPAaKTUYECKUX 3a7ady (MpH HEOOXOIMMOCTH C OIOpOH Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

Yriasl B Bnucannble ¥ LIEHTpalbHBIE YIUIBI, YTOJ MEXAY KacareJbHOU U |MopMyJHMPOBATHL OCHOBHBIE OIPEACIICHUS, CBA3aHHBIE C
OKPY>KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJ, LIEHTPAJIbHBIN yroin).
Bnucannsbie VYTIibl MEXAY XOpIaMHU U CEKYIUMHU. HaxoauTh BOMCaHHBIE YIJibl, ONUPAKOLIUECS HA OJHY IYTY,
U ONMCAHHbIE BrnycanHble M ONMCAHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASTH YIJIbl C IOMOIIbIO TEOPEMBI O BIMCAHHBIX YIjax,
YeThIPEXyroJbHUK |CBOWcTBA. IIprMeHeHme HSTHX CBOWCTB IIpM  PELICHMM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
U. reOMEeTPUUYECKUX 3ajay. LHEHTPaJIbHOM YIJ€ IpU HEOOXOAMMOCTH C BU3YaJbHOU
KacareabHble B3aumHoe pacnonoxkenne AByx OkpyxHocTed. Kacanue |onopoil.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4HCI€ C IOMOILIBIO LHUPPOBBIX
Kacanne pECypCOB, BIIMCAHHBIE M ONKMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY:KHOCTeM BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHaM3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MNPU3HAKU IPU PEIICHUU
3azad.
IToBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHH M METONOB KypcoB 7 u §|Pemars 3aqauM Ha NMOBTOPEHME, WIJUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IIeHNEe 3HAHUH. MEXAY Pa3IuYHbIMU YaCTAMH Kypca.
3HAHMH
(44)

9 kJacc (He meHee 68 4)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

Tpuronomerpus.
Teopembl

OrmpeiesieHre TPUTOHOMETPHIECKUX (QYHKIHNA yrioB oT 0° 10
180°. KocuHyC W CHHyC MpSMOrO M Tymoro yria. Teopema

®opMyJIMpOBaTh  ONpeAeaeHMs  TPUTOHOMETPHYECKHX
(GYHKIUH TYObIX M NPSAMBIX YIJIOB C BU3YAJIbHOM OIOpPOM.




KOCHHYCOB H

KocuHycoB. (O000mEHHAsA) TeopemMa CHHYCOB (C paauycoMm

dopmyIHpoBaTh TEOPEMY KOCHHYCOB U TEOpPEMY CHHYCOB (C

CHHYCOB. OMHUCAaHHOW OKpYXHOCTH). HaxoxaeHue [UIMH CTOPOH U |pPaJlyCOM OIKUCAHHOU OKPY>KHOCTH).
Pemenue BEJINYUH YTJIOB TPEYTOJIbHUKOB. Pemath TpPEyrojpHUKH C ONOPOM HA aNTOPUTM YUEOHBIX
TPEyroJibHMKOB ®opmyna MmIoMAAN TPEYroJbHUKA YEpE3 JBE CTOPOHBI U YIoJ | IEHCTBUM.
(16 4) Mexay HUMU. Popmyrna IIoAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate  mpakTuyeckue — 3ajadyd, CBOIAIIHECH K
JUArOHAJIA U YTOJI MKy HUMM. HAXO0KIEHUI0 PA3JINYHbIX 3JIEMEHTOB TPEeyroJibHUKA.
[IpakTHueckoe NpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsrue o npeoOpa3oBaHUH TOIO0US. OcBauBartsb NOHATHE npeoOpa3oBaHuUs no00usl.
noa00usi. CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX QUTYP. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TpHU
Metpuueckue Teopema o0 mpom3BeneHUH OTPE3KOB XOpH, TeopeMa o |mpeobOpasoBanuu monodus. HaxoauTs mpuMepsl moaoous B
COOTHOIIIEHUS B MPOU3BEICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaroIllel NeHCTBUTEIbHOCTH.
OKPYKHOCTH KacatenbHOU. [IlpuMeHeHHe B pelIEHUH TeOMETPUUECKHUX |*BbIBOAUTH METPUUYECKUE COOTHOUICHUS MEXKIY OTpE3KaMu
(10 9) 3amau.® XOpH, CEeKyIIMX U KacaTelbHbIX C MCHOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pematp reoMeTpuYecKHe 3aJaud U 33Jaud U3 pPEATbHOU
YKU3HU C MCIIOJIb30BAaHUEM MTOJI00HBIX TPEYTOJIHHUKOB. ™
BekTopsbl OnpenenieHue BEKTOPOB, CIIOKEHUE W PA3HOCTh BEKTOPOB, | Mcmojib30BaTh BEKTOPbl Kak HaIpaBiI€HHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpa Ha YUCIIO. HUCCJIe0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUYECKHUIM CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunnats! BekTopa.

CkansipHO€ TPOU3BEACHUE BEKTOPOB, €ro MPUMEHEHUEe s
HAaXOXJEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

[IpumeHeHre BEKTOPOB MJId PELIECHUs 3a4a4 KUHEMATUKU U
MEXaHHWKH.

¢busnueckuil (cuia) CMBICIBI
BOIIPOCHBI IIJIaH.

BEKTOPOB C OIIOpOM Ha

3HaTH omnpejfeJeHusi CYMMbBl U Pa3HOCTH BEKTOPOB,
YMHOXKEHHUS BEKTOpa Ha YHCIIO, Hce/ie10BaTh
TeOMEeTPUUYECKUN U UBNYECKUIN CMBICIBI ATUX OTEPAIIHiA.
Pematp reoMeTpuYecKHME 3ajJlayd €  HMCIOJb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh  CKalsipHOE  MPOU3BEJIEHHE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BuIuHCasATL CyMMY, Pa3HOCTh U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJISpHOE NPOU3BENEHUE [UISI HaXOXKJIEHUS




JJIMH U YTI'JIOB.

JlekapToBbI JlexapToBBI KOOPAMHATHI TOYEK Ha IUIOCKOCTH. OcBanBaTh MOHSITHE NPAMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha|*YpaBHeHHe NpsAMON.* YIiIoBOH KOA((OHUIMEHT, TAHI'€HC YIJIA|IE€KapTOBBIX KOOPJHHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJICNIbHBIEC U NIEPIICHANKYJIAPHBIE IPSIMBIE. HccnenoBarh ypaBHEHHE NPSIMOM M OKPYXHOCTU C ONOPOM
9y VYpaBHeHHEe OKpYyKHOCTH. HaxoxaeHue KOOpIMHAT TOYEK |HA BOIIPOCHBIN IUIAH.
MEPECEUCHUS OKPY>KHOCTH U MPSMOU. Haxoauth HeHTp U painyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4. Pemats 3agaum Ha HaAXOXACHUE TOYEK IIEPECCUCHMS
Hcnons3oBanue MeTOa KOOPAMHAT B IIPAKTUYECKUX 3a/1a4ax IPSIMBIX ¥ OKPY’KHOCTEH € IIOMOILBIO METO1a KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIJI0BOTO KO3 QUIMEHTa MPsIMOI
IPU PEIICHWM 3a1a4, U1 OIpPEACIICHUS PaCIOJI0KEHUS
MIPSIMOU.
IIpumeHsTH KOOPIUHATHI [IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTEeMaTUYECKUX
MoJIeIel pealibHbIX 3a/1a4 («METO/ KOOPIAUHATY).
IMosb30oBaTbesi 10 IOCTPOGHHS WM MCCIEAOBaHUU
U(PPOBBIMU PECYpCaMHu.
3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUSA T€OMETPUU
IIpaBuibHbIE [IpaBUNBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE WX JJIEMEHTOB. | ®opMYyJIMpPOBATH ompeneIeHue MIPaBUJIbHBIX
MHOIOYIOJbHUKHU. |YKCii0O 7 M JIuHAa OKPYKHOCTH. JUIMHA NIyTH OKpPYKHOCTH. | MHOIOYTOJIBHHUKOB, HAXOAMTH WX DJIEMEHTEI.
Jumnna Pannannas mepa yria. IMosb30BaTHCA MOHATUEM JUIMHBI OKPYXKHOCTH, BBEIEHHBIM

OKPY’KHOCTH M
IJI0IIAIb KPYra.
Bbliuucienue
nJjiomaaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa M CErMeHTa).
Brruncnenue miomazaei Gpuryp, BKIOYaOMIMX JIEMEHTHI KpyTra.

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO 7T, JJTMHY JYTU U PAANaHHYIO MEpPY yTJia 1o oopasily.
IIpoBoauTH Mepexoa OT paAaHHON MEpBI yria K rpalyCHON
1 Hao0OpOT 10 BU3YaJIbHOM omope.

OmnpeneasaTs II0IALb KPyTa.

BoiBoauTs dopmyasl (B IpagyCcHON U paJuaHHON Mepe) s
JUIMH JyT, IJIOLAIed CEKTOPOB M CErMEHTOB C ONOPOH Ha
BOIIPOCHBI IIJIAH.

BoruncasaTe 1wiomanu (uryp, BKIIOYAIONIUX DIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
uH(pOpMaIHIO.

HaxoauTp 1UI0IIAIN B 337ja4aX peaIbHOM KU3HH.




JBuzKeHHS *TloHsTHE O JBMXKEHUM IIOCKOCTH. Pazouparp  npumepbl,  WUIIOCTPUPYIOLIME  MOHATHS
IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cuMMeTpus. OcH U LIEHTPHI | IBUKEHUS, LICHTPOB U OCEW CUMMETPHUH.
(69) CUMMETPHUH. @opMyJIHPOBATH ONPEACICHUS IAPAIUIEIBHOIO IMEPEHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI pocTelImX Guryp mno
obpasiy.
*TIpuMeHATHh NapajUIeIbHbI MEPEHOC M CUMMETPUIO IIpU
peIIeHUN TEOMETPUIECKUX 3a/1a4 (pa3OupaTh MPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIC
pecypcbL.*
IloBTOpEHue, [ToBTOpEeHHE OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9|OmnepupoBarh MOHATHsIMH: QuTrypa, TOUKa, MpsMas, Yro,
00o001enue, KJIacCOB, 0000IIEHUE U CUCTEMATHU3aLUs] 3HAHHUH. MHOTOYTOJIbHUK, PaBHOOEAPEHHBIW U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYroJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeEIuaHa,
3HAHUI W3mepenune reoMeTpu4ecKiX BEJIMYHH. OHMCCeKTpUca W BBICOTA TPEYroJbHUKA, Mapalljiesiorpamwm,
(7 q) TpeyrogbpHUKH. poMO, NpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienpHble ¥ EPIICHIUKYISPHBIE MIPSMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbI B

OKPY’KHOCTH. BrnmcanHple ¥ ONHKCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie u OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema Iludaropa u Hauana TpuroHomeTpuu. Pemenne oOnmx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JBroxkenus. [Tomobwue.
Cummerpus.

ITnomanes. Beruucnenne mromane. Ilmomaan mogoOHBIX

dburyp.
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

KacaTeJbHas; paBeHCTBO M MoA00ue (GUryp, TpeyrojibHUKOB;
apajuleIbHOCTh M MNEPIEHIUKYISIPHOCTh MPSAMBIX, YIoJ
MEXIY NPAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAb,
EPUMETP.

Hcnoan3oBats  ¢opmyJibl:  MEepUMETpa U ILIOLIAIU
MHOTOYT'OJIbHUKOB, IUIMHBI OKPY>KHOCTH M IUIOIIAAU KpyTa,
00bEMa IPSMOYTOJIBHOTO MapajllesIenuIe N1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJAb30BaTh JOTH MOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHSTHH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTsAIMHU Kypca.
Bbi0upaTs MeTOA I PELICHUA 3aa4u.

Pemath 3a1a4u U3 MOBCEAHEBHON KU3HU.




TEMATUYECKOE IINTIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTHUKA»
(IO TOAAM OBYYEHUSI)

7 kinacc (He meHee 34 1)

Ha3Banue
pasneia (Tembl)
(4mMcyI0 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [lpencraBienue naHHbIX B Tabmunax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
AaHHBIX BBIUMCJIEHHUSI 1O TaOJUMYHBIM JaHHBIM. [I3BieueHue U | MPEACTaBICHUS CTATUCTMUECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTepHpeTanus TaOIWYHbIX JaHHbIX. [IpakThyeckas paboTa | MacCMBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabnuup. UCTIOIb30BAHUEM  aKTYAIbHBIX MW BaXKHBIX JIAHHBIX
['padguueckoe mnpeacraBieHUE JaHHBIX B BHJE KpPYroBblX, | (zemorpaduueckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHbIC U IPUPOIHBIC SBICHMUS).
JUarpaMm. H3yyarr Metoabl pabOTbl C  TaONMYHBIMH U
[TpakTryeckas pabdora «JluarpaMmsbl». rpadMUecKUMH TPEJICTaBICHUSIMHU JAHHBIX C THOMOIIbIO
nU(POBBIX PECYpCOB B XOJ€ NPAaKTUYECKUX padoT (c
HaMpaBJIsIONIEi TOMOUIBIO).
OnucarenbHas Yucnossle HaOopel. CpenHee apudmeTHieckoe. OcBauBaTh Ha 0a30BOM YpPOBHe NOHSITHS: YUCIOBOH
CTAaTHCTHKA Menaunana yncinoBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTuyeckas padora «CpeaHue 3HaUCHUS. TOM YHCJIe CpeHee apu(MeTniecKoe, MeinaHa.

Haubonpiiee 1 HamMeHbIlee 3HAYEHUS YKUCIOBOTO Habopa.
Pa3zmax.

OnuchiBaTh CTAaTUCTUYECKHE JaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HWCroNIb30BaHMEM 3pUTENIBHOM HATJISIIHOCTH  W/WIH
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBAa CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
U(POBBIX PECYpPCOB, B XOJ€ MPAKTUYECKUX padoT, (c
HaIPaBJISIONMIECH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HAaUOOJbILIEE




1 HaMMEHbIIIee 3HAUYCHHS YMCI0BOI0 MacCHBa, pa3Max.
Pemarh 3aga4un Ha BBIOOp crioco0a ONMMCaHUs TaHHBIX B
COOTBETCTBUH C MNPHPOJOH  JAaHHBIX M LEJISIMH
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHasg U3MEHYUBOCTH (mpumepsbl). YacTora 3HaUYCHU B
MaccHBe JaHHbIX. [ pynnupoBka. ['ucTorpaMmel.
[Tpaktuyeckas pabora «Crny4aiiHas ©3MEHUUBOCTB». ™

*OcBanBaTh NOHATHS: YaCTOTAa 3HAYECHUH B MAaCCHBE
JAHHBIX, TPYIIUPOBKA JAaHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOIPAaMMBI IO 00pa3Ily

OcBauBaTh rpaduyeckue MpeacTaBIeHUs] pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOULIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

BBenenue B
Teopur rpagos
4 )

*T'pad, BepummHa, pedpo. IIpencraBnenue 3a1auu ¢ MOMOIIBIO
rpada. CreneHb (BaJleHTHOCTH) BepIIuHBL. Yucno pédep u
cymmapHas crerneHb BepmwH. Llens u mukn. [lyte B rpade.
[IpencraBnenue o cBsizHOCTH rpada. OOxon rpada (ditnepos
nyTh). [Ipencrasienne o0 OpueHTUPOBAHHBIX rpadax.™

*OcBanBaTh noHATHA: Tpad, BepmmHa rpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIUHBI ), IICTTh U IIHKIL.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHHe 3aJa4d  Ha IOUCK CYyMMBbI
creneHeld BepmuH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TIyTed B  OPHEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh CHoCoOObI TPEJACTABICHUS 3a/ad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTrUxX
IpeIMETOB € MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE IeNH, (YHKIIMOHATbHBIE COOTBETCTBUS)
Ha npumMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHSA

49

*Cny4aiiHbI ONBIT M ciIydaiiHoe coObiTue. BeposTHOCTH M
qacToTa COOBITHS. Ponb ManoBepOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B obmiecTBe. MoHeTa u
UrpaibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTiueckast pabota «Hacrora BeIIaACHUS OpiIay.™

*OcBauBaTh MOHSITUSI. CIYYallHBIN ONBIT U CIIy4aiiHOE
COOBITHE, MAJIOBEPOSTHOE U TNPAKTHUECKH JTOCTOBEPHOE
coOBITHE.

M3yyaTh 3HAYMMOCTh MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX IMpHMepax (aBapuw,
HECYaCTHBIE ciyJau, 3amuTa NIEPCOHAILHOMN
nH(popMaluu, nepeaada JaHHbBIX).

H3yuaTth poib KJIACCUYECKUX BEPOSATHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTs M M3y4yaTh 4acTOTY COOBITHH B IPOCTBIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKOH paboThL. ™

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmanHbix.  OmnwucarelbHass  CTaTHCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[MoBTOpAATH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTaHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTepUCTUK C
HaIIpaBJIAOIIECH TOMOILBIO.
O0cyxnaTh NpUMepbI CIIy4aiHBIX COOBITHIA,

MaJIOBEPOSTHBIX u MPAKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa

8 ki1acc (He menee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0 M XCS

IHoBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  maHHbiX. OmnmcarenbHas  CTATHUCTHKA.
Crny4aitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa.
Crnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccnyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
NIPEACTABICHUE M OINHMCAHME JIAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agauu (Mo BH3YyaJbHOHl  omope) Ha
IIPEJICTAaBICHUE TPYIIIMPOBAHHBIX JAaHHBIX M OIMCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
OIpEICIICHUE 9acTOTBI CITy4aHBIX COOBITHH,
o0cyxaeHue MIPUMEPOB CIIy4YalHBIX COOBITHUH,
MaJIOBEPOATHBIX 51 MIPAKTHYECKHU JIOCTOBEPHBIX




CIIy4ailHBIX COOBITUH, WX POJM B MPUPOAEC U KHUZHU
4eJI0BeKa.

OnucarejabHas *Orknonenus. [ucnepcus uncinoBoro Habopa. CranmaptHoe | *OcBaMBaTh NOHATHS: JUCIEPCHs U CTaHAApPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIOBOrO Habopa. J{uarpammel paccenBanus.™ OTKJIOHCHHE, HCIIOJIb30BaTh OSTHU XapaKTCPUCTUKH IS
PaccenBanme ONUCAHUs PACCEUBAHUS JJAHHBIX.
JAHHBbIX Y4acTBOBaTh B 00CYKI€HHH T'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 10 IMarpaMMmaM pacCeUBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA IO HMEIOUIUMCS
JIAHHBIM, B TOM YHKCJI€ C TOMOIIBI0 KOMIbIOTEpa (IMocie
COBMECTHOTI'O aHajIn3a).™
MHuozkecTBa MHoxecTBO, MoaAMHOXKeCTBO. Onepanuu Haa MHOkecTBamu: | OcBamBaTh MOHATHS: MHOXXECTBO, JIEMEHT MHOYECTBA,
(4 9) oObenuHEeHHE,  mepeceueHue,  jpomnoyiHeHHe.  CBOWMCTBA | MOJAMHOXKECTBO.
omneparuit HaJ MHO>KECTBaMM: MepeMEeCTUTENbHOE, | BBIMOJHATH onepaumnu HaJl MHO>KSCTBaMMU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beANHEeHNE, TIepeceYeHre, JOMOIHEeHnE (10 00pasIry).
['padpuaeckoe npeacraBieHUE MHOXKECTB. Hcmoab3oBaTh CBOIiCTBA: MePEMECTUTEITBHOE,
CoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YAJIbHOU OMIOPHI).
Hcnonb3oBaTh rpaguueckoe MpefcTaBlIeHUE MHOXKECTB
MPU OINMCAHUM PEATbHBIX TPOIECCOB U SIBICHUM, TPH
pEIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJTbHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Crny4aiinbie cooriTsg. | OcBauBaTh Ha 0a30BOM YPOBHe MOHATHS
CJIy4aiiHOro bnaronpustcTBytoriye 3JIeMEHTapHbIE COOBITHSI. | dJEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOBITHS BepositHoctn  coObITHiA. ONBITBI ¢ PAaBHOBO3MOXKHBIMHU | COBOKYITHOCTh  OJIATOMPUSITCTBYIOIIMX — DJIEMEHTaAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CydaifHbIi BBIOOD. COOBITHIA, PABHOBO3MOYKHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbITE C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMU .

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTEN COOBITHI
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4aliHOTO
ombITa (C WCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Wn BepOabHON OIOPHI).

PemaTh 3a7a4M Ha BRIUHUCICHHUE BEPOATHOCTENH COOBITHI
B OINBITaX C PABHOBO3MOXXHBIMU  DJIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

I[IpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C UCIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JpyTux MoJIeIei)
B XOJ€ TMpakTU4yeckoi pabdoThl (C HUCHOIB30BAHUEM
BHU3YyaJIbHOW ONOPHI).

BBenenue
Teopur rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTb  IIYTH,
CYLIECTBOBaHHME BHUCSUEH BEpIIMHBI, CBSI3b MEXKAY YHUCIOM
BEpILUH U unciaoM péoep. [IpaBuio ymHOKEHH. ™

*OcBanBaTh NOHATHSA: JIEPeBO Kak rpad Oe3 mwuKia,
BUCsYasi BepiinHa (JIMCT), BETBb JiepeBa, MyTh B JIEPEBE,
JIaMeTp JepeBa.

M3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CIWHCTBEHHOCTh TIYTH MEXAY JBYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pedep.

YyacTBoBaTh B OOCY:KI€HHHM pelIeHHsl 3aJadyd Ha
MOWCK W TIEPEUYHCIICHHE NyTeH B JepeBe, ONpe/eicHue
YyHuCiia BEPIIMH Wik pédep B nepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM TIpaBWIIa
YMHOXXEHUs.™*

Cayuaiinble
coonITHS
84)

*TIpotuBomnonoxkHoe  cobwsiTvie.  Jlmarpamma  Ditnepa.
OObenuHeHne u mnepeceueHue coObITUH. HecoBMmecTHBIE
coObiTust. @opmyna cioxeHus BepoaTHocTed. IlpaBuio
YMHOXXEHHUSI ~ BEpOATHOCTEH.  YCIIOBHasT  BEPOSTHOCTb.
HeszaBucumpbie  coObiTusi.  IlpeacraBiienne  cirydaitHOTO
HKCIIEpUMEHTa B BUJIE IepeBa.™

*OcBanBaTh MOHATHA: B3aUMHO MPOTHBOIIOJIOKHbIE
COOBITHS, OMepaluu HaJl COOBITHSMU, OOBEIUHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMECTHbBIE U HECOBMECTHBIE COOBITHSL.

N3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSATHOCTEH).

YuacTBoBaThH B 00CYy:KIeHUHM pellleHUsl 3aJa4d, B TOM
quciie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEMN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMA C TIOMOIIBIO

YUCIOBOM mpsAMOM, aumarpamm Jilnepa, GOpMyIbI
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBarsp MOHATHA: IIPaBUJIO YMHOKECHUS




BEPOSTHOCTEH, YCIOBHAs BEPOATHOCTh, HE3aBUCHUMBIC
COOBITHSI IEPEBO CIIYYAHOTO OIIBITA.

H3yuare cBoiicTBa (ONpeleleHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
ONpeJIeTICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
IIOHUCK BepOSITHOCTefI, B TOM 4YHCIIC yCJIOBHBIX, C
HCITOJIb30BaHUEM JIepeBa CIIy4aifHOTO OIbITa. ™

0O6006menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucaTtenbHas craTuctuka. ['padsr.
BepositHoCTh CIIy4ailHOTO COOBITHSI. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3aaun Ha NPEICTaBICHUE U ONMCAHUE JAHHBIX
C  IOMOUIbK0  HU3YYEHHBIX  XapaKTepuUcTuk (¢
UCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMH pelIeHHsA™ 3aJayl C
IpUMEHEHHEM TpadoB.

Pemiath 3aJayd  Ha  HAXOXJIEHUE  BEPOSITHOCTH
CJIy4alfHOr0 COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHOH OMOPO).
*Y4yacTBOBaTH B 00CY:KIE€HHMM pelIeHUs™ 3aga4yM Ha
HaXO0’XJICHUE BEPOSATHOCTEH 0ObETMHEHNUS U MepPeceueHUs
COOBITHI, B TOM YHCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKuX TpeACTaBIEHUH U JepeBa CllydailHOro
OTIBITA.

*YuyacTBOBaTh B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yucia
coyeTaHuil), Ha HaXOXXJECHUE BEPOSTHOCTEH COOBITHI €
NPUMEHEHUEM KOMOMHATOPHKH, B TOM 4HCIE C
MCII0JIb30BaHUEM TpeyroyibHUKa [lackans.

9 kinacc (He MeHee 34 4)




Ha3Banue
pa3neia (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcartenbHass — CTaTUCTHKA.
Onepanuu Hag coObITHIMEU. He3aBUCHMOCTE COOBITHH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemarsp 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE JAHHBIX.
Pematr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
Oo0OBeAMHEHHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U IepeBa CIIy4allHOTO ONBITA.

Pemiath 3aga4yM Ha TepevHCICHUE KOMOWHAIMK (dymcia
MEPEeCTaHOBOK, YHWCJIA COYETAaHUM), Ha HaXOXKJICHHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHECHUEM
KOMOMHATOPUKH, B TOM 4YHCIE€ C MCIOJIb30BAHUEM
TpeyrosnbHuka [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunaropHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. CoyeTaHus U 4UCIO coueTaHWil. *TpeyronbHUK
[MTackans.* IIpakTueckas pabota «Bpruncienue
BEPOATHOCTEN C MCNOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMH
AIIEKTPOHHBIX TaOIHID».

OcBauBath Ha  0a30BOM  YPOBHE¢  IOHATHA:
KOMOMHATOpPHOE TMPAaBUJIO YMHOXEHUS, YHOpsAJOYEHHAas
napa, Tpoika OOBEKTOB, NEPEeCTaHOBKa, (haKTopual
quciia, COYETaHME, 4YHCIO COYETaHWM, *TPeyroibHHUK
[Mackans.*

Pemars nmpocreiimime 3agaum  Ha  IIEPEYHUCIICHUE
YIOPSAAOYEHHBIX nap, TPOEK, NIEPEUNCIICHNE
MIEPECTAHOBOK U COYETAHUW DIIEMEHTOB PAa3JIMYHBIX
MHO3KeCTB (TI0 00pa3siry).

Pemats mpocreiimme 3aauyM Ha NPUMEHEHHUE 4YHCIIA
coyeTaHuil B anredpe (COKpaléHHOE YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBsioniei moMoubo).

Pemath, mnpuMeHsini KOMOWHATOPHUKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAONUI] B XOJA€ MpaKTHYeCKOW paboThl (C
BU3yaJIbHOW OTIOPOi).




I'eomeTpuueckast
BEPOSITHOCTH
49

*T"eomeTpudeckast BEpoATHOCTh. CiTydailHbI BEIOOP TOYKH U3
(GUTypHI Ha MIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH.™

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYXKICHHHM pelleHHs 3aJa4M Ha
HAXO0XJIEHUE BEpOSITHOCTEH B OMNBITaX, MPEICTABUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OoTpe3ka
WM TyTH OKPY>KHOCTH, YUCIIOBOTO MMPOMEKYTKa™

HUcneiTanus
bepnynu
(6 4)

Ucnbitanue. Ycnex u Heynmada. Cepusi UCHBITAaHUR 110
nepporo ycnexa. HMcnoelranus bepnym.  BepostHocTH
coObITHid B cepun ucnbiTaHuid beprymm. Ilpaktuueckas
pabora «Mcnpitanus beprymim.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B UCIBITAaHUHU (YCIIEX U Heyaaya),
CepHs UCHBITAaHUM, HACTYIUICHHME IIEpPBOrO  yclexa
(neynaum), cepust ucnbiTauuii beprysm.

Pemiate  mpocreiimime 3aKauM Ha  HAXO0XACHHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCie ¢ MpUMEHEHHEM (OpMYJIbl CyMMbI
T€OMETPUUYECKON MPOrPecCHu (C OMOPOM Ha CIPABOYHYIO
nHpopMaIum).

Pemare  mpocreiilude  3aJa4yd Ha  HAXOXKJIEHUE
BEPOSITHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN bepHyuM, Ha HaX0XACHHE BEPOSTHOCTH
ONpEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUN
bepuysu (¢ BU3yaJbHOM OMOpOiA).

M3yuats B X01€¢ NPAKTHYECKOH padoThl, B TOM YHCIE C
MOMOIIbIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTH B
cepuu UcnbITanuii beprymm

Cayuaiinas
BeJIMYMHA
()

CnyualiHas BelMYMHA W pACHpeNeseHHE BEPOSTHOCTEM.
MaremaTtuyeckoe OXHUIAHUE U JUCIEPCUs  CIly4alHOH
BeJIMUMHBL. [IprMepsl MaTEMaTHYECKOTO OXKUJAHHUS Kak
TEOPETUUYECKOTO CPEAHEr0 3HAYCHUS BEJIMUMHBI.

[TonssiTue o  3akoHe  Oonpmux  uymcel.  M3mepeHue
BEPOSATHOCTEM C IOMOLIBI YacToT. lIpuMeHeHue 3akoHa
OONBIIMX YHCET.

OcBouth Ha 0a30BOM YpOBHe NOHATHSA: Cly4yaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeneneHne BEPOSITHOCTEN.

H3yuatp U 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbBIX BEIMUYUH (POCT, BEC YEJIOBEKa,
YHUCIEHHOCTh HaceJleHus, JIpyrue  H3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTAaTHCTUKH),
MOJIETIBHBIX  CIy4YailHBIX BEIWYMH, CBS3aHHBIX CO
CIIy4ailHBIMU ombITaMH (OpocaHuE MOHETBI, MIpajibHOM
KOCTH, CO CITy4ailHbIM BBEIOOPOM U T. II.).




OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHS:
MaTeMaTUYECKOE OXKUJAHHUE CIYYaHOM BEIWYMHBI KakK
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, JUcIiepcust
CIy4allHOM BEJIMYMHBI KaK aHAJIOr JUCIIEPCHHU YHUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMAaTUYECKOTO
OKUJAHUSI W JIUCIEPCUM  JUCKPETHOW  CIydailHOMN
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUuI0, B TOM 4HCIIe
3aja4, CBSI3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (C
HaIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHJIAHHEM U
JIICIIEPCUEH HEKOTOPBIX PACIpPEACICHUH, B TOM YHUCIE
pacupeseneHus Cly4yallHOM BEJIMYMHBI «UUCIIO YCIEXOB)
B CEpUU UCHBITAaHUHN bepHyium.

M3yyaTrh, 4acTtoTy COOBITHMS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KaK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacTOTa
coOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIBIO YaCTOT (C HANpaBIIAIONIEH TOMOIIBIO).
OOcy:xxaaTh  posib  3aKkoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUHU 4acTOTHOTO MeToa MU3MEPEHUS
BEPOSITHOCTEM.

OOcykmaTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYUBHIX SIBJICHUSX,
pONb 3aKOHA OOMNBIIMX YWCENT B TPUPOJE W B KU3HU
YesoBeKa.

O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienue  JaHHBIX.
BepositHoCTh CIIy4aliHOTO CcOOBITHS.
koMOuHaTopuku. CiydaliHble BETUYMHBI U pacIpe/IesICHUS.

OnucarenpHass  CTaTUCTUKA.
DIIEMEHTHI

IloBTOpPSITH W3y4E€HHOE W BBICTPAMBATh CHCTEMY
3HAHUU.

Pemarp 3a1a4uu Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX.
Pemars, 3agaum  Ha  HAaxXOXKIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCJIIE B OMBITaAX C PAaBHOBO3MOXXHBIMH




3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBeAMHEHUS ¥ TIEPECEUYCHUs] COOBITUH, BBIYUCIATH
BEPOATHOCTM B  OMNBITAX C CEPUAMH  CIIy4alHBIX
HUCIBITAaHUH
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