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PaGouass mporpamma mo yueOHOMy mpenmery «Maremarnka» (0a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Maremaruka W HUH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMIporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Ticuxudeckoro passutusa (manee — 3[1P) Ha ypoBHE OCHOBHOrO 0OOIIEro
oOpazoBaHus TMONAroTOBIeHa Ha ocHoBe DenepanbHOrO0 rocyaapCTBEHHOTO
oOpa3oBarelbHOIO  CTaHJapTa OCHOBHOTo  oOmero ooOpazoBanus  (IIpuxa3
Musnnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aTaNTUPOBAHHON 00pPa30BATEIBLHOM MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus uig OOYy4arOUIMXCS C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Marematuka», @enepabHON NMPOrPaMMBbl BOCIIUTAHUS, C YUYETOM PACIPEACIECHHBIX
[0 KjaccaM HpoOBepsAEeMbIX TpeOOBaHUM K pesyapraram ocBoeHus DenepanbHoOU
aJanTUPOBAaHHON 00pa30BaTEIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
Ut 00y4aroIuxcsl ¢ 3aJ€p’KKOM MCUXUYECKOro pas3BuTus. B paboueil mporpamme
YUTEHbl WA U NosiokeHnss KoHuenuuu pa3BuTUs MaTeMaTH4eCKoro o0pa3oBaHus B
Poccutickoit ®enepanuu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS TOJIb30BATHCS
aNrOpUTMaMH, a TaKXKe MPHOOPETEHUI0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xku3HM oOywatonuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, TMPOCTPAHCTBEHHOE BOOOpaXXeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI ~ BOCHPUHMMATh W  KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MPEJCTABICHHYIO B PA3IMYHBIX (hopMax.

OOydeHune maremMaTtuke JaéT BOBMOXKHOCTh pa3BuBaTh y oOydatouuxcs ¢ 3I1P
TOYHYIO, PAllMOHAIBHYI0 W HH()OPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee
MNOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCcCKue CPeICTBA IJisi BBIPAKEHUS
CYXICHUHN U HAIJISTHOTO UX MPEACTABICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHU
ABIAETCS  OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/CTaBlIEHNE O IPEeIMETEe U METOAaX MAaTeMaTUKU, UX OTIMYMUIA OT METOJOB APYTHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pElIeHUs] HAay4HbIX WU MPHUKIAJHBIX 3a7ad. TakuMm o0pa3oMm, MaTreMaTh4eckoe
oOpa3zoBaHre BHOCUT CBOM BKJIAJ B (DOPMHUpOBaHUE O0IIEH KyJIbTYPhI YEJIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIOBEKa, MOHMMAHUIO KpAacoThbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHus mnpenMery «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
y4eOHBbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH UM TPYAHOAOCTYIHBI. B TOXe Bpems Npu CHEeHUAIBHOM
oOyueHHnH oOydJaromyecss MOTYT BBIIOJMHATH 3adaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba peuieHusi. CHH)KEHHE pa3BUTHS MBICIUTENIbHBIX ONEPALUA U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX AEHCTBUM. Y 00y4arommxcs 3aTpyJHEHBI
CUETHBIC BBIYHCIICHUS, MPOU3BOJAMMBIE B yME. B NHCbMEHHBIX BBIYMCIICHHMSIX OHHM
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIPAQKCHUSAMH, BBIUYMCICHHEM HX 3HAUYEHUS MOTYT HE YIEPKUBATh IPAaBUIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO IPHUHATH PEIICHHE O IOCIEA0BAaTEIbHOCTH
BBINIOJIHEHUS JIecTBU. KOHKPETHOCTh MBIIUICHHS OCJIOXKHSET YCBOCHHUS HaBbIKA
pElIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHEHMU. MM ManoIoCTymHO
COBEpIIECHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONB3Ys] T€OMETPUUECKUH, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXY 00JACThIO OnpenesaeHus] GyHKIUU U
00J1aCThIO0 3HAUCHHIA.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IPOBEACHUS aHAJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS cyliecTBeHHOro. O0yuaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI pEUICHMs, HWHOI/a OrPaHUYUBAIOTCS
MaHUMNYJSLHUSIMA C YUCTAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOAbL,  CTPOUTH
NOCJIEN0BATENBHBIE pacCyKacHHs. HenmpouHble 3HaHNS OCHOBHBIX TEOPEM FE€OMETPUU
OPUBOJUT K OLIMOKaM B PELIEHUU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  NPUBOAAT  HENOCTAaTOYHO  pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CIOKHO BBINOJHUATH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
M0 TMpHUYMHE CIA00CTH MHECTUYECKOM IEsITeIbHOCTH, CYXEHHS 00beMa HaMsTH.
Oo6yuatomumcest ¢ 3[1P Tpebyercs Ooibllie BpeMEHHW Ha 3aKpeIUieHHE Marepuala,
aKTyalnu3alys 3HaHUH 10 ONOpEe MPU BOCIPOU3BEICHHH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAuMa ajanTanus o0bemMa U Xapakrepa ydeOHOro maTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcst ¢ 3IIP. Cnenyer yueOHBIH Marepuain
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIC; UCKIJIIOYaTh OTJEJIbHBIC TPYZHBIE J0Ka3aTelIbCTBA;
TEOPETHUYECKUM MaTepuaJl PEKOMEHAYETCS H3y4aTb B IIPOLECCE IPAKTUYECKOU
JEATEIIBHOCTH M0 peHIeHHI0 3aaad. OpraHudeckoe €IMHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YEeCKUX 3HAHUU H
YMEHUM.

Hesan u 3axa4u n3y4enus yueOHoro npeamera «MaremaTnka»

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKUX MOHATHHN (YHMCIIO, BEITUYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00ecCleynBaroMX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTeMaTUyeCcKOro
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKM M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KDUTUUHOCTH
MBIIJIEHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHUS MAaT€MaTHYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTEeMaTWUKd U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIETIM, MPUMEHATH OCBOEHHBIM MaTeMaTHMYeCKUMW anmapar sl penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreuynBaeTcsl pelieHUeM CIeIyIOMNX 3a1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBwpikum y4eOHO-TIO3HABATEIHLHOU
JESTEIbHOCTH: TUJIAaHUPOBAaHUE pabOThl, TMOUCK pPALMOHAIBHBIX IMyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOICTBEHHbIE MaTEMaTHUYECKON NEATEIbHOCTHU: SICHOCTH W TOYHOCTHU MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOUYEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MpPeIMETHOU
obOnactu «MaremaTrka 1 HTHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MpeIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTb KOMIIEHCAIIUU OOpa3oBaTelIbHBIX JIe(PUIIMTOB
B OCBOCHUU NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y oOyqaroniuxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBIABISTH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoOMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApaJUIEIbHO, KaXK/]1asi B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKT€ H
B3aumonelctBuu. Kpome »3TOro, ux oObeOuHSET JIOTHYEcKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TPUCYIIAsl MAaT€MaTUKE W TNPOHU3BIBAIOIIAs BCE MATEMaTHYECKHE
Kypcel U coaepxarenpHble JuHMHM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATH TMOHATUSIMU: OIpPEIECICHUE, aKCHOMa, Teopema,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHHUS W OTPULIAHUS
BBICKA3bIBAHUI OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JTOTUYECKUX YMEHHM
pacopenensierca IO BCeM rogamM oOOy4yeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCaM oOOydaroluecss oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEI0BATENILHO U MOCTYIATENbHO, C COOMIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyuatomuxcs ¢ 3I1P, pacmupsis u yryOunsis e€, 00pa3ysi TpoYHbIe MHOKECTBEHHBIC
cBsizu. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpeicTaBlICHbl B
denepanbHON padodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM JJISI YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMHUCs C
3I1P. bonbiioe BHUMaHUE yaenseTcss oTO0py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIMA
JOJKEH T10 COJICPKAHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroruxcst ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUUYE€CKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B INPUMEHEHHHM 3HAHUM, HWCIOJIb3YS MPUEMBl aKTyajdu3alMHU (BU3yaJlbHasl OIOpa,
aMsITKa).

denepanbHas MporpaMma npeayCMaTpUuBacT BHECEHUE HEKOTOPBIX M3MEHEHHUM:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJIBIX Pa3/ieNIOB B Marepualsl 111 0030pHOT0, 03HAKOMUTEIBHOTO N3YYCHHUS.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napauienenunen», «llepememenrne no KOOPAMHATHOU MPSMON»,
«Mopaynp yucnay, «HucinoBele NpoOMEXYTKH»; «Macmrtady» (uM3ydaercs B Kypce
«Tl'eorpadus»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LHPKYJA, JMUHEWKH, YrOJbHUKA, TpaHCIOpTUpa», «/lnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmsie», «llepneHauKyIsipHbIC
npsMbley, «OceBasi M LIEHTpallbHass CUMMETPUM» (M3y4yaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble NEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecsaTMuHOEe NpUOIMKEHUE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireophbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOrMYecKun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOi, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Oymare», «Jlenmurenu u kparsble. [lpusnaku nenumoctn», «HanOonbimii oOmmi
JIENUTENIb U HauMEHblllee olluee KpaTHoe. J[eTMMOCTh CyMMBI M IPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue vactu uenoro u
nenoro mo ero 4vactuy. «OKpyriieHHe IeCcSITHUYHBIX Jpobeit». «Pemienue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHUE (B Hauaje U KOHIIE y4eOHOTo roja), Ha u3ydeHue Haubosee TPYIHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJIICHUE JECATUYHBIX Apo0eii, namepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU W OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CJI0KEHUE U BbIUMTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTb,
Ha YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX IpO0eH.

Auareopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTuuecKre NEUCTBUS C JEHCTBUTEIBHBIMHU uMcliaMny, «Haxoxaenue
npUOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA

y =VX U ee rpaduk», «IIorpemHoCTh ¥ TOYHOCTh NPUOIMKEHHU», «UeTHble U
HeueTHble QyHKIMU», «DyHKIuS y=x"», «DyHKIHA y= ax’, ee rpadyK U CBOMCTBA.
I'paduxu bysxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpadux», «['paduueckuit cmocod pemieHUS CUCTEMBI  ypaBHEHHI»,
«M300paxkenne 4aeHOB apu(PMETHUIECKON W TE€OMETPUYECKON MPOTpeccuil TOUKaMH



Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHHBIA M 3KCHNOHEHIUANbHBIN pocT. CloxkKHBIC
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMS HEU3BECTHBIMUN,
«I"paduk TMHEHHOTO ypaBHEHUs C ABYMS NepeMeHHbIMIY, «I'paduueckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJIPATUYHOU
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(MEeTUYEeCKOro KBaJAPAaTHOIO KOPHS»; HA IOBTOPEHHUE, pEIIeHHEe 3a1ad,
npeoOpa30BaHNE BBIPAXKEHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHala.

I'eomerpus

CrenyeT OCHOBHOE€ BHUMAaHHE YJIEIUTh MPAKTUYECKON HAIMPABIEHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemats 3a1aud. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM OOpaIieHuH
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudeckux mecrt», «Meton yJIBoeHud
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yraa», «DopMynsl [ paguyCcoB BIHMCAHHBIX M ONMCAHHBIX
OKPYXHOCTE  NPaBWIbHBIX  MHOTOYTOJBHUKOBY»,  «YPAaBHEHUE  MPSAMOI»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTE KaCaTEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpUmN», «lleHTpalibHas CUMMETpPH,
«Ilapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
LAPKYJISI W JIMHEHMKW», «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEyroJabHUKOBY, «Ilomobue dhurypy.

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

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PAa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM i1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIAEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 3aJaHUM, CBSI3AHHBIX C MPAKTUYECKOU NIESITEIbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUMU MaTepuaj MNPENOAHOCUTH B MPOLECCE



pelleHrsl 3a7a4 U BBHIMOJIHEHUS 3aJaHUi HaTJIsAHO-TIPAKTHUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIIOKHBIX (OPMYJ, PEIICHUS HECTaHIApTHBIX,
TPYyHOEMKHX 3a7aHuid. Psi Tem cienyer u3ydyarh B 03HAKOMUTEILHOM IUIaHE.

denepanbHas mporpamMma IpeIoCTaBsieT aBTOpy paboueil mporpaMMsl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3YYCHHE TEM B TEUCHHE YUeOHOTO Tola CaMOCTOSITEIIbHO ONpeIesieTcs
00pa30BaTeNIbHON OpraHn3alUeil U 3aBUCUT OT OCOOEHHOCTEH IPYIIBl 00yYarOINXCs
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpumepHble Buabl JesaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMH W oOecrneYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  MpeaMeTy
«MaremaTuka»

Conepxxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 olmux 11 Bcex 00yUdaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICITEILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTeropuu AeTeil, oOecrneunBaronme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHHWA O00pa3oBaHUsl IO MNPEIMETy: YCHIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeAoBaHUE BHUJOB JEATEIBHOCTH, 3aJCHUCTBYIOIIUX PAa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHUE MaTepHraia ¢ OIMOPOil Ha alrOPUTM; «IOIIArOBOCTh» B U3YUYEHUU
MaTepuayia; HCIOJIb30BAaHUE JIOMOJIHUTEIBLHON  BU3YaJIbHOM OMOPHI  (CXEMBbI,
mabIOHbI, OMOpHBIE TaOJMIIBI); pPEUYEeBOM OTYET O TMpoIecce M pe3ylibTare
NeSITeTbHOCTH; BBITIOJHEHUE CIICIHAIBHBIX 33JlaHul, 00ECTICUNBAIONIUX KOPPEKITUIO
peryisiiuu  yueOHO-TI0O3HABATENLHON JESTEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTara.

denepanibHas TEMAaTHUECKass U TEPMUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
OAOII O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTrepualioM Mo mnpeaMmery. IlpoBoautcst chemnuaibHas padora Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJbHAs TOJIEPKKA, AITOPUTMBI pabOTHI C ONPE/IeTICHUEM, OTIOPHBIE CXEMbI JJIs
aKTyaIn3alid TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpenMer «MareMaTukay
BXOJUT B TpPEIMETHYI0 o0nacth «MaremaTuka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax ydeOHBIM mpeameT «MareMatnkay
TPAJAUIIMOHHO M3Y4YaeTCs B paMKaX CIEAYIONIMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAs] DJIEMEHTHI



CTaTUCTUKA M Teopuu BeposTHocTed) u «l'eomerpusi». Hacrtosimeil mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN YueOHBIH Kypc «BeposITHOCTh U CTATUCTHKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

I[lnanupyemMble pe3yJbTaThbl OCBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTUKeHHUe oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTATOB OCBOCHHUS YUYEOHOTO MpeIMeTa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUSI IPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUKMCKUX MAaTEMATUKOB U POCCHICKOM
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHM B JPYTUX HAyKax H
NPUKJIAJHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JOCTWKEHMM HayKH, OCO3HAHHEM BaXXKHOCTH
MOPaJIbHO-3THYECKHUX MPUHIIUIOB B JEATEIHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTEIPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pELICHUM, PACCYKIEHUM, YMEHHUIO BHJIETh
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MAaTeMAaTUYeCKONW HayKh Kak cdepbl YeI0BEYeCKOM
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoill Kak CpeICcTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEI0BATEIbCKON
JESITEIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIarONmOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBS,  BEIEHUS  30pOBOro  oOpa3a  KU3HM  (3I0pOBOE  IUTAHUE,
COQJIaHCUPOBAaHHBIM  PEKUM 3aHATUN U OTAbIXA, pErysipHas (¢uznyeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIacTH COXPAHHOCTU OKPYXKAIOIIEH Cpebl, IIIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TIOCTEACTBUNA MJII OKpPYKAIOMIEH Cpedpl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MMyTEH UX PeleHus;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUUYECKYIO AESITEbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JHOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopmynupoBaTh HeH, MOHSATHS, TUIOTE3bI 00 00BEKTaX M ABICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMi0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOIUl KOHTPMEp, KOPPEKTHPOBATH
OpUHMMaeMble pelIeHUs U JeHCTBUS, (OpMYyIHpOBaThb U OLCHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHUs MpOrpaMMbl MO MareMaTHKE Ha YPOBHE OCHOBHOTO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIIuecs OBJIaJIEHUEM YHUBEPCAaJIbHBIMU

MMO3HABAaTEJIbHBIMU JICUCTBUSIMH, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMH PETYIISITUBHBIMU 1€ CTBUSIMM.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMH
JeHCTBUAMM:

yCTaHABJIMBAaTh  NPUYUHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBISABJIATh JCHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIIEHUs IOCTaBJICHHOM
3a/1a4u;

C TIOMOIIBIO yUYWTENSl BHIOMpATh CIOCOO pEIIeHHS MaTeMaTUYeCKOW 3aJadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TPeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JJAaHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1auu;



MOHUMAaTh W WHTEPHPETHPOBATH MHGOPMAIUIO PA3NTHYHBIX BUIOB U (opm
IPEACTABIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIIOCTpAllMd, WHTEpIpeTaIui,
apryMeHTalu.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI padOTHI; paboTaTh B TPYIIIIE:
HaxOJUTh 0O0Ilee pelleHHe W pa3peniaTth KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
no3uiMii ¥ yd4€Ta  HMHTEPECOB;  CiyliaTh  maptHépa;  GOpMyIHpOBAThH,
apryMEHTUPOBAaTh U OTCTAaUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIUYUU PA3HBIX TOUYEK
3peHUus W pas3pemaTth KOH(JIUKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIErO pelieHUs B COBMECTHOMU
NEATENbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJSTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/JaBaTh AJTOPUTMbI [IJIsi PELICHUs] y4eOHBIX
MaTEMaTUYECKUX TPOoOIIeM;

IJIAHUPOBATh M OCYLIECTBIISITh JIESITENBHOCTh, HAMPABICHHYIO Ha PEIICHUE
3a71a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJIEJ0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATEIbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
ydeOHOM 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
0OHapy>KeHHs OTKJIIOHEHUH U OTIUYMM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbIi pe3yibTaT
NESTETLHOCTH, OMPEEATh MO3UTHUBHBIE M3MEHEHWS W HalpaBJICHHs, TPEOyromue
TajdbHEUIIeH paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmetHble  pe3yabTaTbl  OCBOCHHUSI  OpOrpaMMbl MO  MAaTE€MAaTHUKE
IPE/ICTAaBIIEHbI 1O TofaM OOy4YeHHUs B paMKax OTIEIbHBIX YYEOHBIX KypcOB: B 5—6
KJjlaccax — kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposATHOCTb U CTAaTUCTHKA.



OEJIEPAJIBHA A PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[TpuoputeTHBIMH LIETSIMU O0yUYEHHUSI MaTeMaTHUKe B 5—6 Kaccax SBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEN OOYyYAIOIIMXCS C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIET0 MUPA;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYecKO TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKO, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTAaKT€ M B3aUMOJIECHCTBHM. Takke B Kypce€ MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIIUTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. M3ydeHue HaTypalbHBIX YHCEN NpPOJOJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C HauaJbHBIMU MNOHSTHSIMHU TEOPUU JECITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATalm B OCBOCHHMM APOOEH, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKU 3pPEHUs JIOTUKU W3JI0KEHHS] YMCIOBOW JMHUM, KOTAa MpaBuiia JACUCTBUH C
JIECITUUYHBIMH JAPOOSIMH MOKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAMU
BBIMOJIHEHUS AEMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3allMCH NIPU W3YUYEHUU JPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tanm B HM3yYCHUHM ApoOOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeil,
OCBOCHHME  HOBBIX  BBIYUCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYMCIICHUW, B TOM YMCJI€ 3HAUEHUI BBIPAKEHUM, COAEPKAIUX U OObIKHOBEHHBIE, U



JeCSITUUHBIE APOOU, YCTaHOBJICHHE CBS3EH MEXIy HUMH, PaCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENBHbIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAaMUA W JIEUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYaIIUXCS NPAKTHYECKH CO BCEMH OCHOBHBIMU IOHATHUSAMH
TEMbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
aeiicTBuif. M3yueHue palnMOHANBHBIX YHUCEN HA 3TOM HE 3aKOHUYHUTCS, a Oyzder
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIMM IPOXO0JIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYyAHOCTEH obierdaer
BOCIPUSATUE MaTepHalla, a paclpeiesieHHe BO BPEMEHU CHOCOOCTBYET IMPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElIEHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha [JBWKEHME, Ha YacTW, Ha TMOKyIKH, Ha pabory u
ITPOM3BOJIUTEIIBHOCTh, HAa NPOLEHTHI, Ha OTHOIIEHUSA M mponopumu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMAILMEN, IpencTaBlieHHO B (opme TadJuIl
WJIY JUArpamM.

B ®epepanbHoit pabodeidt mporpamMme MPeayCMOTPEeHO (HOpMUpPOBaHHE
MPOIEIEBTUUECKUX aIreOpandeckux NpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOIO
4yucjaa B 3aBUCUMOCTH OT MaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJB3yeTCS MPEXKIE BCEro s 3amucH OOLINX
YIBEpXKACHUA W TpeiokKeHui, (opMys, B YaCTHOCTH JUISI BBIYUCIICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B H3YYECHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAISAHO-IIPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIAHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, dKCIIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBarOT MX IMpocTellne cBoiicTBa. B
MpOLECCe U3yUeHUs! HArJsSAHON T€OMETPUN 3HAHUS, MOJyUYeHHbIE 00Yy4alOIUMUCS B
Ha4yaJbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTeMaTHKa», KOTOPBIM BKIOYACT apH(PMETHYCCKUH MaTepuan u
HaTJIIHYI0 TEOMETPHIO, a TakKe IMPONCACBTUYCCKUE CBEJICHUS W3 aiareOpsl,
2JIEMEHTHI JIOTUKH U Havaja OIMCATEILHON CTATUCTHKH.

Y4eOHBIN TUTaH HAa U3YYCHHE MaTeMaTHKH B 5—6 Kjlaccax OTBOAMT HE MEHEe 5
y4eOHBIX 4acOB B HEJIEIIO B T€UCHUE KaKJI0ro roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

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

S KJIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YMUCIIOBOI) MPsSIMOiA.

[lo3urmonHass cucremMa cuucieHus. *PumMckas HyMmepanus Kak IpuMep
HETIO3HIOHHON CHCTEMbI CUMCICHUS* . JleCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATypaJTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
Kak JieficTBHe, 0OpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBa
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak nercTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeucTBuM, CBsA3b  Mexay Humu. IIpoBepka  pe3ynbrara
apudmeTrdeckoro jaedcTBus. llepemecTuTenbHOE UM coyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTeny M KpaTHbIE 4YMCha™, pasjioKeHHWe Ha MHOxuTenu. [lpocteie u
cocTtaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ OCTaTKOM.

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

HucnoBoe BbIpakeHUE. DBpIlYMCIICHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJHEHUS  JeuWcTBuil.  Mcnmonp3oBaHWe  NMpU  BBIUKUCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHBIE ApoOu. CMmenranHas Jpoob;
IpeACTaBJIeHUE CMEIIaHHOM ApoOM B BHUJIC HENPABWIHHOM JpoOM U BBIICIICHHE
[EeJOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apoOed ToukaMu Ha
qucaoBoil npsmoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

1
3HGCL u gajiec * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMmarepuala.



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11eJ0r0 U IeJI0T0 0 €ro YacTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JNECATUYHBIX ApOOeH™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnonbs3oBaHue MPHU pELIEHUU 3314 TAOJIUI U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHHE; 1I€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMmasi,
OTPE30K, JIyd, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpe3ka, METPUUECKUE €IUHUIIBI JJTUHBI. J[JTMHAa JTOMaHOW, EepUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MoCTpOeHKE YIioB C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEeHCTBE PUTYp™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MPsMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KJIIETYATOU
O6ymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcCie (uUryp, m300pak€HHBIX Ha KJeT4yaTtod Oymare.
Enunuiibl n3mepeHus mioniaiam.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue MojeleH
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM TMPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BéMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BIpAKEHUS, MOPSIOK NEUCTBUI, UCIIOJIb30BaHUE CKOOOK. Vcnonb30Banue
IIPY BBIYHCIICHUSAX IIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHS,  *paclpelesUTeIbHOIO  CBOMCTBA  yMHOXKEHHS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ymnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXACHUE YACTH OT
[EJIOr0 M LEeJoro mo ero d4actd. [IpoOHoe Ynciao Kak pe3ynbTar JAeleHUs.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHus] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrema mep. ApudMeTHUeCKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMH U JICCITUIHBIMHU IPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIpuMeHeHre nIpoNopLU NPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEIMYMH B IIPOLEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble W OTpuLaTenbHble yMcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayis uucia™. HM3o0paxeHue uucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTPULIATEILHBIMU YUCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IIOocKocTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, adciucca v opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIONIAN MPSAMOYTOJIbHUKA, KBaapara, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JIOTUYECKUX 3aJay. Pemienne 3a1ad nepedoOpoM BCeX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTb,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MepeHus: Macchbl, CTOMMOCTH; PaCCTOSHUA,
BpEMEHU, CKOPOCTU. CBs3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocranieHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHArpamM.



Harasgnas reomerpust

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

*B3anMHOE pacnoyioKeHHE JABYX HpPSIMbIX Ha IUIOCKOCTH, MapauielbHbIE
OpsMble, MEPHNEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHHUNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIPyTa Ha KBAaJAPAaTHOM CETKE.

WN3mepeHne W TNOCTPOEHHE YIJIOB C MOMOIIBI TpaHCHOpPTHpaA. Buabl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpAMOYTrONbHHK, KBaapaT: HUCIOJIb30BAaHUE CBOWCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
OymMare ¢ WCHOJb30BAHUEM LHMPKYJS, JUHEHKH, YrOJIbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miomanu. pubmkénnoe nuaMepenue miomanu Guryp, B TOM 4ucie Ha
KkBajpaTHON ceTke.* [IpuOmmk€HHOE HM3MEpEeHUE JIMHBI OKPYKHOCTH, IUIOLIaaN
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, MWIMHIp, Map Hu cdepa.
N300paxxeHne npocTpaHCTBEHHBIX (Quryp. [Ipumepsl pa3BEPTOK MHOIOrpaHHUKOB,
uuauHApa U konyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenuneaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

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

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W yHNOPSJOUMBATH HATypaJbHbIE YHWCJIa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €H YHCJIOM U H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIOBOM) MPSIMOIA.



BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINoNHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIOMICH TOMOIIIBIO).

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTb, BpEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD (TMPU HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS [IPU PELICHUU
3ajad.

[Tonb30BaThC OCHOBHBIMH €IMHULIAMH W3MEPEHUS: [IEHBI, MACChI; pACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpAXaThb OJHHU €IWHHULIBI BEIUYMHBI uepe3 Apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO MH(POPMAIIHIO).

W3Bnekats uHMOpMAaIUIO, MPEACTABICHHYI0O B TaOJuIle, Ha CTOJIO0YATOMN
auarpamMme, UHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, HUCIOJb30BaTh JIaHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd reOMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
yToJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpaA, HUMEIOLUX (hopMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEpIlUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUuyC, TUAMETP, LICHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIeTYaTol OyMare ¢ TIOMOIIBIO IIUPKYJIS U JIMHEUKH (MOCTIE COBMECTHOTO aHAIIN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JMHEWKU, CTPOUTh OTPE3KH 3aJlaHHOW JIUHBI, CTPOUTh OKPYKHOCTH 33JaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOCHUSI, BEIYUCIICHUS TUIONIAAN U TIEpUMETpa.

Beluucnare mepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKA, GUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM YHCle (UTYp, H300pKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
IJIOIA/IN; BBIPAXKaTh OJHU €IMHUIILI BEJIMUUHBI Yepe3 Apyrue (Mpu HeOOXOIUMOCTH
C OTIOPOIi Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacro3naBate  mapasuienemnurien, KyO, HCMIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOPO TpaHb, U3MEPEHUS;, HAXOIUTh U3MEPECHHUS TapajuIeNienuieia, Kyoa.

Boeraucisate 00b€M KyOa, Mapajuienenunena 1Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOpPOM HAa AJITOPUTM Yy4UEOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
00BéMa.



Pemiath HecCnOXHBIE 33a4yU HAa HM3MEPEHHE T'€OMETPUYECKHUX BEJIMYUH B
MPAKTUYECKUX CUTyalusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

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

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIHbHBIMU
YUCIIaMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yJiibTaTa BBIUMCIICHUI; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh 4YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

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

OxkpyrasTh LeNble 4YHClia U JIeCATUYHBIE ApoOu (1o oOpasily), HaXOAWTh
PUOTUKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO CTEMEHU YHWCIa, HAXOJIUTh KBaapaT U KyO
YUCJa, BBIYUCIIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHUM, COACpPIKAIIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aIrOPUTM MPABUJIIA), PACKIIAIbIBATh HATYpaIbHbIE YUCIA HA MPOCTHIE MHOKHUTEIIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HEO0OXOAMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OTOPOM Ha alrOPUTM y4eOHBIX
JNEUCTBUIN).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

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

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYHMH, MPOIIEHTAMM; pPEIlaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUME BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUS,  OLIEHKY, IPUKHUIKY; [OJb30BaTbCS  €OUHUIAMH  W3MEPEHUS
COOTBETCTBYIOIIUX BEJINYMUH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIn3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JTAHHBIE; UCMOJb30BATh JAHHBIE IIPU PEUICHUH 3a/a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (pUTyp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeryaTod Oymare M3ydyeHHbIE IUIOCKME TeoMeTpuueckue ¢Qurypel u
KOH(QUTYpalUU, CAMMETPUYHbBIE (PUTYPBHI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, LUEHTP CUMMETPHUH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJIb30BATHCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; pAclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

BblUuCHATh NJMHY JIOMaHOHM, MEPUMETP MHOIOYTOJIbHHKA, II0JIb30BaThCs
€AMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITTMHBI Yepe3
ApyTHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Bbruncnsate miomanb  (Uryp, COCTaBICHHBIX U3  NPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpHI, TOCTpauBaHUE
70 MPSIMOYTOJIBHHMKA; TO0JIb30BATHCS OCHOBHBIMHU €IMHHMIIAMHU W3MEPEHMS IUIOIIAJIN;
BbIpaXkaTh OJIHU €IMHUIBI U3MEPEHUs IJIOUIaN Yyepe3 Apyrue (mpu HeoOX0IUMMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PeOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucnsate 00b€M NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00bEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepe3 Apyrue (C ormopoit Ha CIPaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusx (Ipy HEOOXOIMMOCTH C BU3YaJIbHOM OIMOPOIN).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henn n3yyenus: yueOHOro Kypca



Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4yeHUE IPYrUX JUCUUILIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHUST 00pa30BaHus
U B TOBCEJIHEBHOM XW3HU. Pa3zButre y 0Oyyaromuxcs HayYHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYIIHOCTH ajreOpanyeckux aOCTpakiuii, crnocobe OTpa’keHUsS MaTeMaTH4eCKOM
HAyKOM SIBIEHUW U TPOIECCOB B MPUPOJE U OOIIECTBE, POIM MATEMaTUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIsl alalTallid B
COBpeMeHHOM mH(poBOM oOmIecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  yMEHUsS  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIJIEHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpbl 00ecreyuBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUsT OOYYaIOIIMXCSl: OHU UCIHOJIb3YIOT JCAYKTUBHBIE M HWHIYKTUBHBIC
paccykJieHus, O0O0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnojiaracT 3HAYUTENBHBIM OO0BEM  CaMOCTOSTEIBHOU
NESATEIPHOCTH  OOY4YalIIMXCA, TIOJTOMY CaMOCTOATENbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeITeIbHOCTHOTO IPUHIINIA
0o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIBbHO-METOANYECKUE IMHUU: «YUucna u
BBIUUCIICHUS»; «AJreOpandeckue BbIpAXEHUsD»; «YPABHEHUS U HEPABEHCTBAY;
«OyHkMm». Kaxxkaas u3 3TUX CoepKaTeIbHO-METOIMYECKUX JIMHUWA pa3BUBACTCA Ha
MPOTSKEHUU TPEX JIET U3YUYCHUsSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aUMOJICHCTBYSI C JPYTMMH €ro JMHUSMU. B xo1e u3yueHus: kypca oOyqaromumcs
IIPUXOAUTCS JIOTUYECKH PACCYXIaTh, HCIIOJIb30BATH TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M ¢ 9TUM 11€71ec000pa3HO BKIIIOUHUTH B IPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielIbl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOMIUMKCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTU4YeCKOro  sA3bIKa. TakuMm  0o0Opa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Ayredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JNadbHEUIIero M3y4eHUsT MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarommuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BAThCS AJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX JII MOBCEIHEBHOM
KWU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppaIlMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM
yucse. 3aBepIlIeHHE OCBOCHHS YMCIIOBOWM JIMHUM OTHECEHO K CTapilieMy 3BEHY
oO1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAFOIIMXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTrO i pelieHUs 3ajad MaTeMaTHKH,
CMEXHBIX NPEAMETOB M IMPAKTUKO-OPUEHTUPOBAHHBIX 337a4. B OCHOBHOM wIKOJIE



y4eOHBI MaTepuas TPYNIUPYETCs BOKPYT pallMOHAIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOLIECCOB U SBJIEHUH peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca HMH(OPMATHKH, W OBJIAJCHUE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (HOpM
BHOCHUT CBOH crieun(UyecKuil BKJIaJ B Pa3BUTHUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydeHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYyYarOIIHUXCS
YMEHUS UCIIOJIB30BATh PA3jIMYHbIC BBIPA3UTEIbHBIE CPEJACTBA SI3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wH3ydaeTcs Y4EOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpOXKCHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO0 B TEUEHHE KaXJO0ro roja oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

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

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTme palMoHANBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
yOOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAILHBIMA YHUCJaMU. PelieHue 3aiad w3 peajbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKA3aTeleM: OMNpEIeNieHue, mnpeodpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IETICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PELHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HaTypaJbHbIX YHCEII.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TipsMas W oOpaTHas
MPOMOPUAOHAIBHOCTH.

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3HAYEHHs MepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
dbopmyiibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M MPOM3BEICHUM, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TTOJIOOHBIX CIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHOrouseHa. CJoKeHUE, BbIYUTAHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI U
KBagpaT pasHocTd. DopMyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, TMpaBujia NpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHU. COCTaBIEHUE YPaBHEHUN I10 YCIOBUIO
3a1aun. PenieHue TeKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

*JInHeHOe ypaBHEHHE C ABYMs IEPEMEHHBIME 1 ero rpaduk -. CucTeMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI IIEpEMEHHBIMU. PemieHne cucreM ypaBHEHMI
Croco00M NoJCTaHOBKU. [IpuMepsl pelieHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMou. UuciaoBele MpOMEKYTKHA. PaccTossHre MExXITy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX m Oy. Abcuucca u opauHara
TOYKH Ha KOOPAWHATHOW MIIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMySIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GyHkius,
e¢ rpaduk. I'padpuk Pynkumm Yy = kx + b. *I'paduueckoe perrenne ITHHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucia. *llonstue 00 wuppanvoHAIBLHOM YHCIIE.
JlecsTuuabie TIPUOTMKEHUST UPPAITMOHANBHBIX uncen™. CBONCTBA apuPMETHICCKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUAM. * J[eMiCTBUTEIbHBIC YUCTa™.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
PannoHanbpHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

2 3[(60]: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



YpaBHeHMS U HEPaBeHCTBA

KBangparHoe ypaBHeHue, GopMmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpHIpETAllMs YPAaBHEHUN C IBYMS NIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl perieHus: cuctem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsSI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONMpEAEICEHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus QPyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIIHM, OTPpaKAIOIIUX peAIbHbIE TTPOLIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIBHBIC

K
3aucuMocTH, uX rpaduki. Oymkmma Yy = X5, Y = X, Y = X, y= -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHble 4Kcla, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPAWHATHOW MPSAMO.

CpaBHEHHME  JCHCTBUTEIBHBIX  uHuCeN, apuMeThyecKue JCHCTBUSA C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpPY’KarOILEM MUPE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucel. [Ipuknaka u oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHus ypaBHEHUN TPEThed W YETBEPTOU
cTeneHel pa3aoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHbIMU. PellieHue cucrem IByX ypaBHEHHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

UucnoBbie HEPABEHCTBA U UX CBOWCTBA.

PemieHrue JIMHEHHBIX HEPABEHCTB C OJHOM NiepeMeHHOHM. Pemienue cucrem
JUHEHHBIX HEPaBeHCTB C OJHOM mniepeMeHHoW. KBajgpaTHble HepaBeHCTBA.
I'paduueckass uHTeprpeTands HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
EPEeMEHHBIMH.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIHHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

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

YucioBblie MOCJI€10BATEILHOCTH U IIPOrPeCCUm

[loHATHE 4YMCITOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u popmysoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPECcCuii, CyMMbI MEPBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAMHA Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHXKEHUE CICAYIOIMIMX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JNEeNUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HAUY€HUS YKCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpa3HbIC
CrocOObl U TMPUEMBI BBIYUCICHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBbIBATh
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUHYIO ApoOb). CpaBHUBATH H
YHOPSIAOYUBATH PAllMOHATILHBIE YUCIA.

OKpyrJsTh Ynca.

BBINMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUI.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

[IpuMeHATh NPU3HAKK JACIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIIM HATYpaJbHbBIX



quced.

Pemate mpocreiime MNpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, NPOMOPLIMOHATBHOCTEIO ~ BEJIMYMH,  HPOLEHTaMU;
MHTEPIIPETUPOBATh PE3YJIBTATHl PEHICHUS 337a4 C YYETOM OTPAHUUYEHUMN, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHEN U CHMBOJIUKOM.

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

BoInonHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKpPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPABOYHYIO HH(OpMAIIHIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENSI, TPYNIUPOBKU CJIaraéMbIX, IPUMEHEHUS
(GopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMUHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HAa CITPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemare sMHENHBIE YpaBHEHHA C OJHOM IEPEMEHHOM, NPUMEHSS NpaBUia
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sBIseTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHUW U UX CUCTEM.

[Tonbupare mnpuMepsl Tap YHCEd, SBISIOLUXCS pPEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
HePEMEHHBIMHU; MOJIb3YACh IpapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucle rpaguiecku (C ormopoi Ha alnropuT™M y4eOHBIX IEHCTBHM).

CocTaBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
WM CUCTEMY JIMHEMHBIX YPAaBHEHHMU IO YCIOBHUIO 3a/a4M, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBIA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbl; 3allCHIBATh YHCIIOBBIE NMPOMEKYTKH HA
anreOpandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpapUKH TUHEHHBIX GyHKIKH. CTpouTs rpaduk GyHkimu Y = KX + b,

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BeIMYMHAMU (IO aJIrOpPUTMY Y4eOHBIX JEHCTBUII): CKOPOCTh, BpEMSs, PacCTOSHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIILHOCTD, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHUEe QYyHKIIUYU 10 3HAYCHUIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U MHTEPIIPETUPOBATHh HHPOpMAIHIO 13 Ipad)UKOB PEATHbHBIX ITPOIIECCOB U
3aBHCHUMOCTECH.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCceN I CpaBHEHMS, OKPYIJICHUS U BBIUMCICHUHN; M300pakaTh IACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[TpyuMeHATh TOHATHE apUPMETHUECKOI0 KBAaJPATHOTO KOPHS; HAaXOAUTh
KBaJpaTHbIE KOPHH, HCIIONb3Yysl NMpPU HEOOXOAMMOCTU KaJbKYJSTOP; BBITOJHSTH
MpocTelllie MNpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAUIMX KBAJpATHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeit u creneHelt yucna 10.

AJsiredOpanyecKue BbIPpaKeHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KALIUX CTENEHU C LEJbIM IMOoKa3aTeleM (C
UCIOJIb30BaHUEM CIIPABOYHON UHPOPMAIIIH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPOKCHUN HA OCHOBE TPAaBWJ JEHCTBUM HAJ MHOTOYJICHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJApaTHbIE YpaBHEHUS (C UCMOJIb30BAHUEM CIPABOYHOMN
nH(popManuu) U palroOHAJIbHbIE YPAaBHEHMsS, CBOJSAILIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJIE€ C MPUMEHEHHEM IrpapuuecKuX MpeaAcTaBIeHU (yCTaHABINBATh, UMEET JIU
YpPaBHEHUE WM CUCTEMa YPAaBHEHHMU PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPO Ha aTOPUTM YUEOHBIX ACHUCTBUM.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPABHEHMS WJIM CHUCTEMBl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBI; laBaTh IPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUMU IO



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

k o o .
Y= —; ONHUCBHIBaTh CBOMCTBa uYHCIOBOM ¢yHKIMU 10 €€ Trpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeIIIMU U KOPHEH; BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpoCTENIINe JPOOHO-PALIMOHAIBHBIE YPABHEHHUSL.

Pemare mpocTedmme CHCTEMBI JBYX JMHEWHBIX YPAaBHEHHU C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBl JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpPAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemates mnpocTeiime TEKCTOBBIC 3a/layd  aJIreOpanyeckuM CIocodooM ¢
IIOMOIIIBIO COCTABJICHHUS YPaBHEHMS WIM CHCTEMBl JBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHUCJIE C MPUMEHEHUEM IpaduuecKUX MpeIcTaBIeHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUM PELICHHUs, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEMHBbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELIEHNE HEPAaBEHCTB HAa YHWCIOBOM NPSIMOM, 3alMCBIBATH PELIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM
PSIMOM, 3aIIMCHIBATh PEIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBath (yHKUMHM H3y4eHHBIX BHUJOB. lloka3piBaTh CXEMaTUYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmiA Buma: Y = KX,

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

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTHCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKIUH MO UX rpadukam.

Pacno3naBaTh KBagpaTuuHyro (QyHKIUIO 1O (opMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKINI U3 peanbHON XU3HU, PU3UKH, TEOMETPHUH.



YucsioBble MOCTEA0BATEILHOCTH M IPOTPeCCHH

Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTUYECKON M TeOMETPUYECKON MPOrpeccuil, CyMMBbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO MH(POPMALIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCce 3aJaud U3 PeajbHON XU3HU (C MCMOJIb30BAHHMEM KaJbKYJSATOpa, HU(POBBIX
TEXHOJIOTHUHA).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS». 7-9 KIIACCHI
Hesan u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUU
oOyyaroluicss y4YyuTCs NPOBOJAUTH JOKA3aTENIbHBIE PACCYXKICHHs, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIeHUA. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKO IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PELICHWH KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAOUIMXCSI B PEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH T€OMETpPUM B IIKoJe. JIJIsi 3TOro yduresnro
peKoMeHayeTcsl — moAOupaTh — 3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaeMbIX TE€M, YYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peaJIbHbIX  JKM3HEHHBIX CHUTYyallMi{, TPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJIeKBAaTHOCTh IOJIy4eHHOro pesynbrara. KpaiiHe BakKHO NOMYEPKUBATH CBS3U
Tr€OMETPUU C JIPYTMMU MpeAMETaMH, MOTHUBHUPOBATH HCIOJb30BaTh OIMpPEAESICHUs
r€OMETPUUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«I"'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COIEPHKAHUSA:
«"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe reoMeTpruyecKux
BEIIMYMH», a Takke «JleKkapToBbl -KOOpPAMHATBI Ha IUIOCKOCTW», «BeKTOphD»,
«JIBmxenunst mockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE reoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOs M3 He MeHee 68 yueOHBIX 4YacoB B yuyeOHOM Trojay, BCEro 3a TpU roja



00yueHus — He MeHee 204 yacos.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUSA» (IIO0 TOJAM
OBYYEHUA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunbie  (Gurypl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETpHH™",
IIpuMepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

*(OCHOBHBIE [TOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoMCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKa.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3Haku paBeHCTBa NMPAMOYTOJIBHBIX
TPEYrOJILHUKOB. [IpSIMOYTOJIBHBINA TPEYTOIBHUK ¢ YoM B 30°,

HepaBencTBa B reoMeTpuu: *HEPaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJIbLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO Touek.* buccekTpuca yria W CEpeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M mpsimoil. KacarenbHas u cekymias K OKPYXHOCTH.
OKpyXHOCTb, BNHCaHHasg B Yyroj. BnucaHHas u oOnMCcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MpPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamnenus, €€ CBOWCTBA M MNPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpPEyroJabHUKa U Tpaneuuu. LlenTp macc tpeyrosibHuKA.

[Togobue TpeyrompHukoB, KodpduiueHnt mnomodusa. IlpusHaku momoOuUs
TpeyroiabHUKoB™. [IpuMeHnenne nogqo0us npu peleHrny NpakTUYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
3[(60]: u gajiec * * 0003HAYEHBI TEMbI, U3YUCHHUC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTECIIbHOM IIJIaHE. Henaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



TPEYroJIbHUKA, TapajuieiorpaMma, pomba u Ttpamenuu. OTHOIICHHWE TUIOIIAIeH
OJ00HBIX (UTYP.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMEeTpruUYecKne (PyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByXx OkpyxHocTei. Kacanme okpyxkroctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tadrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyroasHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IPAKTUYECKUX 337a4 C UCIIOIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaoous. [logodue coOOTBETCTBEHHBIX AJIEMEHTOB.

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

Bekrop, gnumHa  (MOIynb) — BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAMpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HajJ BeKTopamu. PasinokeHue BekTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnuuatel BekTopa. CKallsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTH
B KOOpAMHATaX, MEpeceyeHUe OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHME JUIMH JIyr OKpyxHocTteil. Ilmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS] TJIOCKOCTH M BHYTPEHHHE CUMMETpUHM (uryp (seMeHTapHble
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

INTAHUPYEMBIE IIPE/IMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
'OAM OBYYEHN )

OcBoenue yueOHOro kypca «l'eomeTpusn»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeUMBaTh JOCTIDKCHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoioKeHue, M300pakaTb TEOMETPUYECKUE (PUTYPHI; BBIMOIHATH YEPTEKHU I10
YCIOBHIO 3a/1aun. M3MepATh JTWHENHBIE W YIJOBbIC BEJIWYMHBI. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmuuars pasmepbl 3TUX
O0OBEKTOB 110 OPAJIKY BETUYUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSIIUE BOMPOCHI U/UIIK aIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaTbCd NPU3HAKAMH DPABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BaTh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUU 3a]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSAMOYTOJIbHOIO TPEYrOJIbHUKA, B
pELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHON HAarsIHOCTH
1/uny BepOAIbHOM OMOPBI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IpU MEPECEYCHUH [JBYX
[IapajuIeJIbHBIX MPSMBIX CEKYIIEeHW. Pelars mpakTU4ecKHe 3aJaud Ha HAXOXKJICHHE
YTJIIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, I0JIb30BATbCA MUX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHnu 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP OMHUCAHHOM OKpY>KHOCTH. OneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O TOM, UTO
CEpEANHHBIE MEPIEHANKYJISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TeOpeMa O MEPHEHAUKYISPHOCTH KacaTelbHOM U
paauyca, IpOBEAEHHOTO K TOUKE KACAHUS.

HNmMeTs mpencraBiaeHue O MNPOCTEHIIMX T€OMETPUUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JINHENKU.



8 KUIIACC

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

OpHEHTHPOBATHCS B MOHSATHH — TOYKH IEPECEYEHUS MEIHAH TPEYroJibHUKa
(eHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBONCTBA IIPU PELICHNUH NPOCTEUIINX I'€OMETPUYECKUX 3a1ad. ViMeTs npeacraBieHue
o teopeMe Daneca U TeopeMe 0 MPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX AJIA
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUYECKUX U
OPAKTUYECKUX 3a/]a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
OPSIMOYT'OJIBHOTO TpeyrosbHUKa. [I0ap30BaThCcsl ATUMU TMOHATUSAMH I PEILEHUS
NPAaKTHYECKUX 3a7a4 (Ipu HEOOXOANMMOCTHU C OIIOPOM Ha aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (DUryp
(monB3ysCh, I1e HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHsATh NolydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets MNOHATUSMU BIMCAHHOTO M IEHTPAJIBHOTO yIria, HCHOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YTJaX, yriax MEXIy XOpJaMHu (CEKYIIMMH) U YIJIE MEXIY
KacaTeJIbHOM M XOPI0H NPH PELICHUH NPOCTENIINX FEOMETPUYECKUX 3a/1a4.

Bianete NOHATHEM OINKMCAHHOTO YETBHIPEXYTOJIbHHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUU IPOCTENIINX 3a1a4.

[IpuMeHsATh NOJIy4eHHBIE 3HAHMS HA IMPAKTHKE — CTPOUTH MAaTEMaTHYECKUE
MOJIENIN JIUIS 3a]1a4 PEAIIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
OpUMEHEHWEM ToJ0o0us U TPUTOHOMETpUM (IOJIB3YSACh, TlE€ HEO0OXOIUMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEelIeHHe
IPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTe (C TOMOIIBIO KaTbKYISITOPA) ATHHBI U
YTJIBI 7151 HeTAOJMMYHBIX 3HAYCHUH.

[Tome30BaThest opMyaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM I HAaXOXXICHHSI COOTHOIIEHUH MEXAy TPUTOHOMETPHUSCKUMU
BEJIMYMHAMHU (C ONIOPOH Ha CIPAaBOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA ((PEIICHHE TPEYTOJIbHUKOBY), TMPUMEHATh WX TpH
pEIICHNN TPOCTEUIINX T€OMETPUUECKUX 3ajau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAO0US TPOU3ZBOJIBHBIX (PUTYD,



YMETh BBIYHMCIATH JUIMHBI M HAaXOAUTh YIIbl y MOAOOHBIX (Guryp (1o airoputmy
yueOHbIX aeWcTBuid). IlpuMeHsATH cBOMCTBAa NOA0OOMS B NPAKTUYECKUX 3aJayax.
YMeTh NpUBOAUTH MIPUMEPHI ITOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, 0 MPOU3BEACHUN OTPE3KOB CEKYIIHNX, O KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUN
CMBICI, IPUMEHATh HMX B PEIICHUUM TEOMETPUYECKMX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaJISIPHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSTh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYKHOCTH M PaJMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIONIA/b
Kpyra M ero yacrteil (c omopoil Ha copaBouHyr HHpopManuwoo). IIpuMeHsTH
[OJIyYCHHBIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoguth ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh NOJIyYCHHBIE 3HAHMS HA IPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENIN JUIS 3a]1a4 PEANbHON KU3HU U NPOBOJNUTH COOTBETCTBYIOLIUE BBIUYMCIICHUS C
OPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysAch, TIe
HEOO0XOIMMO, KaJIbKYJIATOPOM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

esu ndyuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE€ OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS] MPAKTUUECKUX MPUIOKEHHUH, TaK U
UX poiau B oOpa3oBaHuu. Kaxaplil uergoBEeK MOCTOSHHO NPUHUMAET pEIICHHs Ha
OCHOBE MMEIOIUXCSI y HEr0 JaHHbIX. A i1 0OOCHOBAHHOTO MPHUHSTHUS PELICHUS B
YCIIOBHSIX HEIOCTAaTKa WM U30bITKA MHPOPMALIMK HEOOXOIMMO B TOM YHUCJIE XOPOILIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOyYalOMIUXCSI, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, dbyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOW COCTABISAIOLIEH YMEHME BOCIPHUHUMATh U KPUTUYECKHU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX peajbHBIX TPOIECCOB M  3aBUCUMOCTEH,
MPOU3BOJIUTH TPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLMIIAMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0I11ecTBa ¥ TOCyAapCTBa MPUOOIIAeT 00yJaroNUXCsi K OOIIECTBEHHBIM HHTEPECaM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposSTHOCTb M CTaTHCTHKa»
OCHOBHOM IIIKOJIbI BBIZCJIEHBI CIIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHHUM:
«IIpeacraBieHne JaHHBIX M  ONMCATENbHAsE CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTHKA»



CIIy>KUT OCHOBOH /17151 JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIEH: OT YTEHUS U
UHTEpIpeTauun MHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpamMmax |
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTUKOBAaThb IPOCTEUINNE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(pakTopaMu, BBI3BIBAIOIIMMU HM3MEHUYHMBOCTb, W OLEHUBATh MX BIMSIHHE Ha
paccMaTpUBaEeMbI€ BEJIMYUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BeposaTHocTed. bonpmoe 3nauenune g obdyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHUE 3aJaHUs, B YACTHOCTH OIIBITHI C KIIACCUYECKHMMH BEPOSTHOCTHBIMU
MOJEISMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4aiiHOTrO
coObiTus. [Ipn u3zyuenun kypca odyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTelmnmMu
METOJAaMU  BBIYMCIICHUS  BEPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
NO3BOJISIIOIIMMU CTaBUTh W pellaTh Oosiee CIOXKHBIE 3a7aud. B Kypc BXonsr
HAa4yaJIbHBIC MPEACTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX YHCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3IIP ¢ MHOXecTBaMH W OCHOBHBIMH OII€pallsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAIOTCS IPUMEPHl NPUMEHEHUS Ui pElIeHHs 3axad, a TaKke
MCIIOJIb30BAHUS B IPYTMX MAaTEMaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usyuaercs Kypc «BeposSITHOCT M CTaTHCTHKa», B KOTOPBII
BxoaaT paszzaensl: «lIpencraBieHne [OaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposaTtHocTbY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoB.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
KaXXJ10T0 roja o0ydenus, Bcero 102 yyeOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTbH 1 CTATUCTHUKA (I1TO
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UYrenue rpaukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu U3 guarpamm u
TaOJIUI, UCTIOJIB30BAHUE U UHTEPIPETALUs JAHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee M HauMEHblIee 3HadeHHsT HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTH U



gacToTa. POJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o0miecTBe. MOHETa U HrpaibHast KOCTh B TCOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
crenieHp BepmuH. [IpencraBnenne o cBs3HocTh Tpada. Llemm m mmxiel. [lytan B
rpadax. O6xon rpada (sinepos nyTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpa)ukoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBaAMU: NIEPEMECTUTEIIBHOE, COYETATEIIBHOE, pacIpenenTeIbHOE,
BKItoueHus. lcnonb3oBanue rpaduueckoro MpeaCTaBICHUS MHOXKECTB IS
ONKCAaHMS PEATbHBIX MTPOLIECCOB U ABJICHUI, TPU PELLICHUH 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

DneMeHTapHble COObITHS  ciiydailHOro ombiTa. ChydailHbie  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpPUIMHBI, CBS3b MEXJAYy YHCIOM BepIIMH W uuciaoMm pédep. [IpaBuio
yMHOXeHHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceuenre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHAas BEPOATHOCThb. I[IpaBmiio ymHOXkeHus. HesaBucumblie
coObiTus. IlpeacraBnenne »sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEPUMEHTA,
auarpamm Ditepa™.

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe TalOnul, JauarpamMmM, TpaduKoB,
UHTEpIpeTalus AaHHbIX. UTeHHe W MOCTpOeHHE TaOJHI], Auarpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BeposATHOCTh. CiydaifHbId BBIOOp TOUYKH W3 (UTYpPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun uctibiTanuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

4
3HGCL u gajee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT O6’I)CM n3y4acMoro mMmarepuaja.



OXHNAaHUC )51 AUCIICPCH. HpI/IMepBI MaT€MaTu4IcCKOro OXHNAaHUA Kak
TCOPCTUUCCKOI'0O CPCAHCIO 3HAYCHHUA BCIIMYNHELI. MaremaTtudeckoe OXHNIaHHUC U
AUCTICPCHUA cnyqaﬁﬂoﬁ BCIIMYMUHBI KYHCJIO YCIICXOB B CCPpUU HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaUeHUE 3aK0OHA OOJIBIITNX YHCET B Impuponc u O6HIGCTBC.

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTaTUCTUKA» B 7—
9 Kkmaccax XapaKTEpU3YyHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHUJE TaONuWl, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTonOuaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOJIb30BAHUEM 3PUTEIBHOMN
HaIJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Ipe/iCcTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, MearnaHa, HauOobIllee U HAaMMEHbIIIee 3HAUCHUSI, pa3MaXx.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(bU3UYECKNX BEJIWYMH, AHTPOMIOMETPUYECKUX JAHHBIX; HWMETh MPEJICTABICHUE O
CTaTUCTHUYECKON YyCTOMUYHUBOCTH.

8 KUIACC

W3Bnekate u mpeoOpa3oBbIBaTh WHGMOPMAIUIO, TMPEICTABICHHYIO B BHUJE
TaONMll, AUarpamm, rpaukoB; NPEACTaBIATh JaHHbIE B BHUAE TaOJUIL, IUarpam,
rpauKoB.

OnurceIBaTh NOCJIE COBMECTHOIO AHAIM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAYEHUH U Mep pacceumBaHus (pa3max, IUCIEepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoAeHWA (C  HWCIOJIb30BAaHUEM 3pUTEIHHOU
HaIrJISHOCTH W/ BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B OMNBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUAMHE (C HCTIOJIB30BAHUEM 3PUTEIBHOM HATJSTHOCTH W/WIIN
BepOaIbLHOM OMOPHI).

Nmerp mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIIEPUMEHTA, JUarpaMMbl DWJiepa, YuciaoBas mpsmas.

OnepupoBath MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpPalMy HaJl MHOXECTBaMU: OObEAMHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;



MEPEUYUCTSATh  DJIEMEHThl MHOXKECTB, MPUMEHATh CBOWCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

HNmeth mpencraBieHue O rpa@UuecKkoM MPEICTaBICHUE MHOXKECTB M CBS3eH
MEXAy HUMH JIJIsl OTTMCAHUs TTPOLIECCOB U SIBJICHUM, B TOM YMCIIE TIPU PEIICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaONHIll, nuarpamm, rpaduKoB; MPEJICTABISATh JAHHBIE B BHJIEC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXKe C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

WNwmetrp mpencraBiieHue 00 ONUCATENbHBIX XapaKTEPUCTHKAX JUisi MacCHUBOB
YUCJIOBBIX JTAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUH (C OMOPOil HAa CIIPaBOYHYIO
nH(pOpMAIIHIO).

Haxonuth BEpOATHOCTH CIydalHbBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSTHOCTEH.

HNmeTp mnpenctaBieHHE O 3aKOHE OOJBIIMX YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa

«Marematuka» deaepaqbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs
OOy4YaromMXcs C 3aJIePKKOM MCUXUYECKOTO Pa3BUTHA, B IIEJIOM COBHAAAIOT C COOTBETCTBYIOIIMM paszjenoM deaepanbHON
paboueil mporpaMmbl yuyeOHOro npeamera «MaTematrkay 00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHUS.

HpI/I 9TOM OpFaHI/I?)aI_II/ISI BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHNUC U PACIIPCACIICHUC y‘l€6HOFO MaTcpuaia 110 roJgam

oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleiIeHHE
OpraHU3alMOHHBIX (opM 0OyueHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHIyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(43 u)

Apudmernueckue JEHCTBHS € HATypaJbHBIMU  YHCIAMH.
CpolicTBa HyNlsl IpHU CIOXEHUM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  llepemecturensHoe W
COUETAaTEIbHOE  CBOMCTBA  CJIOKEHUS U YMHOMKCHHI,

*pacIIpe IeTHTEIBHOE CBOMCTBO YMHOMKEHMS™ *.

4acoB)
HaTtypaabHble Jlecatuunas cucrema cuucieHus. Psp HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATypaJbHBIE YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPSAMOM. CpaBHeHue, OKPYTJIEHUE | YUCEIL.
YU CIAMH HaTypaJbHBIX YUCEIL HN300paxaTh KOOPAMHATHYIO IPIAMYH0, OTMedYaThb 4KCIIA

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXEHHUH.

Hcnonb3oBaTh NMPaBHJIO OKPYIVIEHUS HATYpajbHBIX YHUCEN
pr HEOOXOIMMOCTH C OTIOPOM Ha allTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie u cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(MeTHUECKUE ICHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinonHaTs apudmerndeckue AeHCTBHA C HATypalbHBIMU
YHCJIaMU, BBIYMCJISTH 3HAUEHUS YHCIOBBIX BBIPAKEHUH CO
ckoOkaMu 1 6e3 CKOOOK.

3anucepIBaTh IPOU3BEICHHUE B BUJIE CTEIICHU, YUTATH CTEIEHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBAaHHUE, II0KA3aTellb),
BBIYMCJISITh 3HAYEHUsl CTENeHel INpu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh TpU  BBHIYMCICHUSX IEpPeMeCTHUTEIbHOe M
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHUIt Ha OCHOBe CBONCTB
apu(MeTHYeCKMX JeCTBHH MNPH  HEO0XOAMMOCTH €
HAINPaBJSAIOLIECH IOMOIIBIO.

®opmyaupoBaTh oONpeneSeHHsT JIeIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIE YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIEC UYMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBUJa); MPHUMEHSATH
aJITOPUTM  PA3JIOKEHUS YHUCIIa Ha TMPOCTHIE MHOXKHUTEIIH;
HAXOJUTh OCTATKH OT JICJICHHS U HEMOJIHOE YAaCTHOE.
Pacno3HaBaTh WCTHHHBIC | JIOXKHBIC BBICKA3bIBAaHUSA O
HATypaJIbHBIX qHcax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPBI, CTPOMTHh BBICKA3BIBAHUA U OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaX HATypallbHBIX YHCEIN C OMOpO Ha
obpaszerr.

Pemiath TEKCTOBBIC 3aayll  apu(PMETHUECKHUM CIIOCOOOM,
HCI0JIL30BATh 3aBHCHMOCTH MEX]y BEJIMYUHAMU (CKOPOCTH,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh U JZIp.) NpHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(OpMaIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyupoOBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu

HAIPABIIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemats 3amaum ¢ MOMOIILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOAUMOCTH C

HarasaHas
reomerpus. JIunuu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mMepenue IIvHBI
OTpe3Ka, METPUYECKHE COMHMIBI U3MEpPEHUs  JJIMHBL
OKpYy>KHOCTb U KpYT.

ITpakTryeckas padorta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYron. IlpsMoH, OCTpbIM, TymnoW W pPa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB».

Pacno3HaBaTh Ha 4epTekXax, pUCYHKaX, OMUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, W HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (MpH  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW ONOpE): TOUKY, NPSAMYI0, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, MpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OIEHHBATH UX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHMS: M3MEPSTh JUIMHY OTPE3Ka, BEIUUNHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHOH U
KJeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
cnoco0bl, AJrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOTO
aHayu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYATOU




Oymare TpsAMOi, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIBL;
CPABHUBATD YIJIbL.

BbIuucasaTh JUIMHBI OTPE3KOB, TOMAaHbIX.

ITonnumare M  HCHOJB30BATh NPH PELICHHH  3ajad4
3aBMCUMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI MEp;

SHAKOMHUTBHCHA C HCMCTPUIYCCKUMHU CUCTEMAaMU MEP, BhIPAXKATD

JUIMHY B pa3lM4HBIX  €IWHUIAX  W3MEPEHUs  IpHU
HE00XO0IMMOCTH C OIOPOi Ha CIIPaBOYHYIO MH(OPMAIHIO.
HccnegoBarh  Gurypsl ©  KOHPHUIypanuu, HCIOIB3YS
UG POBBIE PECYPCHI.
OObIKHOBEHHbIE HpoOs. IlpaBunbHble W HempaBwibHbIE apodu. OcHoBHOE | MoaenaupoBaTh B rpaduueckod, mnpenMeTHoll ¢opme, ¢
npooun cBoiicTBO ApoOu. CpaBHeHHE ApoOeit. MIOMOILBI0 KOMITBIOTEpA IOHSATHS M CBOMCTBA, CBSA3aHHBIE C
(48 1) CrnoxeHre U BRIYMTaHNE OOBIKHOBEHHBIX JIpoOeil. CMmemanHas | 0OBIKHOBEHHOM JPOOBIO.

npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemenne TekcTOBBIX 3amad, coaep:kamux Apoou. OCHOBHBIE
3a/1auu Ha ApoOH.

[Tpumenenue OyKB AJIs 3aMMCU MAaTEMATHUECKUX BBIPAKECHUH U
MIPEIIOKEHU M.

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaaraTh U 00CY:KIAaTh COCOOBI YIIOPSIOUUBAHUS IpOOEi.
N300paxkarh  OOBIKHOBEHHbIE  ApoOM  TOYKAMU  Ha
KOOPIMHATHOM  NIPSIMOM; HMCNOJIb30BaTh  KOOPJIWHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™.

IpencraBasary 10 00pa3lly cMelmaHHYyl ApoOb B BHJE
HENpPaBWJIbHOM W  BbIEIATH LENyH 4YacTh YHCia U3
HEMpPaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOWCTBA
apu(pMETHIECKUX IeCTBUM T panMoOHAIN3 AN
BBIYMCIICHUM.

BbINOJHATH NPUKHAKY M OLEHKY pPEe3y/lbTaTa BBIYMCICHUM;
npeaiaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasich Ha




YUCJIOBBIE  IKCIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSIX,
NPUBOAUTH NMPUMEPBI U KOHTPIIPUMEDBI.

Pemars mnpocreimme TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XKJACHUE YaCTH IICJIOTO U
LIEJIOTO T10 €r0 YaCTH; BIABJSATH UX CXOJCTBA U Pa3auuus™.
MopaenupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

IpuBoguTh, pa3zduparb, OUEHUBATH PA3IUYHBIC PELICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4Hucie C TIOMOIIbIO

OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasanas MHuoroyroiabHuKd.  YeTbIpEXyrolbHUK,  NPSIMOYTOJIbHUK, | Pacmo3dHaBaTh, H300paskaTh C IOMOLIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB W OT pYKHM, MOJEIUPOBaTh U3 Oymaru

MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

(10 u.) [Tnomanp U nmepuMeTp MPsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, [MpuBoauTH MpUMepPHI 0OBEKTOB PEATBHOIO MHpPa, UMEIOLINX
COCTaBIEHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJbHIKa,  KBaJpata,
mtommau. TlepuMeTp MHOrOYToJbHUKA. TPEYrOJIbHUKA, OLIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

Boluncasite: mNEpUMETp TPEYrojibHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI HA aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYT'OJIbHBIE, IIPSIMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
HKCIEPUMEHTa, HAOIIOAEHUS, HU3MEPEHUs, MOJEIUPOBaHMS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPsIMOYTOJbHUKA.
Pacno3HaBarh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O




MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaJAPAaTHOW CETKU Ul ITOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYypbl U3 KBaAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOWIa]b, pa30uBaTh
burypsl Ha TPSIMOYTOJBHUKH M KBaJpaThl M HAaXOIUTh HX
ionaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOIIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKONM CHCTEMbl Me€p, HCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKHMHU €IUHULAMH H3MEpPEHUS
oM Opu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpuUMepaMH NPHMMEHEHUsl IUIONAId U
nepuMeTpa B NMPAKTUYECKUX cUTyauusx. Pemars 3agaum w3
peasibHOM KU3HHU, NP HEOOXOAUMOCTH C ONOPOI Ha aJlrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IMYHbIE CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE TECITHYHBIX IPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TexcTOBBIX 3amad, coaep:kamux Apoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpencraBasaTh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlMChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOw,
npemiaratb M 00CY:KIaTh CHOCOObI  YIOPSAOYHUBAHUSA
JECATHUYHBIX IPOOEii.

N3o006paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IPSAMOM.

BbISIBJASITH CXOACTBAa M Pa3jauyuMs IPaBUI apuUPMETUUECKUX
JEUCTBUM C HATypaJdbHBIMH YHCIAMH M JIECITUYHBIMU
JIPOOSIMH, TTOCJIE COBMECTHOTO aHAJIN3a.

BoinoaHaTh apudmerndeckue JEHCTBUS C  JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTh cBolicTBa apudmeTnyeckux ACUCTBUU IS
palMoHANN3alUY BHIYUCIICHU.

IIpuMeHSITH MPABHJIO OKPYIJIEHHS JECITUYHBIX ApoOeH, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOii.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUH.
Pemarp mpocreiilue TEKCTOBBIE —3a7aud, COJAEpIKallue

JIpoOHbBIE JaHHbIE, U Ha *HaXO0X/IEHUE YaCTU LEJIOr0 U LEJI0ro
II0 €r0 YacTU™; BBISABJIATH UX CXOCTBA M PA3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuipbl. Pa3duparh pa3iuyHble PELICHHUs, 3aMUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmbI0 meAarora OLEHUBATH IOJTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OIINOKH.

3HAKOMUTBCS € HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypbi
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulelIenunena.
O06BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanienenumnes], Kyo, MHOTOTPaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

IMpuBoauTh MpUMeEpPbI 0OHEKTOB PEAUTBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIBHOTO

napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENN TIPH
HEO0XO/IMMOCTH C HAPaBJIAIONIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Hapajulesenuiesna.
MoneaupoBath Ky0 U napaiienenune] U3 Oymarua u npodux
MaTepHayioB, 1o o0pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEAOBATH 3aBHCHMOCTh
00béMa Ky0Oa OT IJIMHBI €ro pedpa.

HabawaaTe W NPOBOAWTH AHAJOTHHM MEXITY IOHATHUSIMU
IO ¥ 00BEMA, IEPUMETPA ¥ TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTPaHHUKAX, NMPHBOAUTH NMPHUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

Beruucaste 3HAYECHUS BBIPAXKECHHUI, coJIepKaIInX
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh PEoO0pa3oBaHUs YHCENT MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHSATh CBOMCTBA apuMeTUUYeCKUX JeHCTBUIM IS
palMoHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUNCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPaBHMBATh  CIOCOObI  pELICHUS
PalMOHAJBLHBIN CIOCO0.

cnocodamu,
BbIOMpAaTh

Pa3HbIMH
3aj1a4m,

6 kmacc (e menee 170 u)

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

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

Apudmernueckue NecTBUS C MHOT'0O3HaYHBIMU
HaTypalbHbIMM 4YHCIaMU. UYMCIOBbIE BBIpaKEHUS, HOPSI0K
JeiCTBUH, NCNOb30BaHuE CKOOOK. OKpYyriIeHHe HaTypaJbHbIX
quce.

Jenutenu M KpaTHbIE YMCIa; *HAMOONMBIINN OOIIMI JETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha MOpPOCTBIE MHOXKUTENH. JlenmmMocThb
CYMMBI U NIPOU3BEICHUS. [{ereHune ¢ ocTaTKoM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinosaHaTs apudpmernyeckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPAXKEHU, COAEPIKALLUX CTEIEHHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTebHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHWUS,
*pacnpenenuTebHOEe CBOWCTBO YMHOKEHHUSI OTHOCUTEJIBHO
CJI0KEeHHS ™, CBOIMCTBA apu(PMeTHUYECKHUX el CTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

dopmyMpoBaTh OmNpeleJieHusl JCIUTENs W KPaTHOro,
HauOOJbIIEr0 OO0IIero JeIUTeNss M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHMCEJ; HCIOJIb30BaTh 3TH
MOHSTHSI TIPU PEIIeHUH 33714 (ITPH HEOOXOAUMOCTH € OTIOPO Ha
aJITOPUTM TpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTH CYMMBI U TIPOU3BEIICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAaMH,
pacno3HaBaTh BepHble W HeBEPHbIe YTBEPXKACHHUS O
CBOMCTBAX 4YHCEN, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4YecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECIH..., TO...» [0 00pasiy.
PemaThb TEKCTOBBIE 33/1a4l, BKIFOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BApUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MoaenupoBaTh XOJ pElICHHs 3aJaud C INOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTH, pa3dbupaTh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynspublie npsmele. [lapanenbubie npsmeie™.

Paccrosinue Mexay IOBymMsl TOYKaMHu, OT TOYKHM JI0 MPSMOIA,
JUIMHA ITyTH Ha KBaJIPaTHOM ceTke.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAaCIIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KIIETYaTOl Oymare JBe TIepeceKaroluecs MpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuieiabHble  CTOpOoHBbI. M300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccToOsHWE MEXKAY IBYMS TOYKAMH, OT TOUKH JI0
OpsIMOM, JUIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AecTBUST ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

OtHomienue. [lenenne B JaHHOM OTHOIICHWH. *Macmrab™,
MIPOTIOPITHSI.

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIUYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Perienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[Tpaktuyeckas pabora «OTHOLIEHUE ATUHBI OKPYXHOCTH K €€
IUaMETPY».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasaTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJEHTHbIE TPEACTABJEHHsT IPOOHBIX UHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JecCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoHATL apudgMeTHYecKue AeidcTBUA C OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Buruncasarn 3Ha4YCHUS BBIPAYKECHU, CoZIepIKaIlnX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBIIOJIHATDH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM A1 palMOHaIN3alUU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJIsIONIEH TOMOLIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOH Ha AITOPUTM y4eOHBIX J1eHCTBUH.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHNOTPeOsATh 000POTHl peyu
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HPOLEHTHI B JpoOSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIMYUH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 HPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS
qucen NMpU HEOOXOIUMOCTH C HCIOJIB30BAaHHUEM BH3YallbHOM
OTIOPBI.

Pemats 3agaum Ha 4YacTH, TMPOLEHTHI, NPONOPLMH, Ha
HaxOoXAeHre ApoOu (IPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee U HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne cMMMETpUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JIaHHOM OTHOCHUTENBHO TPSIMON, TOYKH C
HAIPABJISIONIEH TOMOIIIBIO.

HaxoauTh npuMepbl CHMMETPUHN B OKPYXKAIOIIEM MHPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSl CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TIOMOIIBIO MH(POBBIX PECYpCOB C OMOPOM HA AJITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
(69

[TpumeneHne OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, Hax0X/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKJIEHHUH, COCTaBIsATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIIOBUIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPOM Ha aNrOpPUTM Y4UEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA U
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIAIU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiaM.
CocraBisiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTh; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS 110 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYTroNIbHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMoyronbHUK,  KBajgpaT: CBOWCTBAa CTOpPOH,  VIJIOB,
JUaroHaeu.

W3mepenue yriioB. Busibl TpeyroapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomans ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM NpsMoyroiibHuKa. [lpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «Ilmomane kpyra»*.

M300paxkaTh Ha HEIWHOBAHHOW U KJeT4aTol Oymare c
HCIOJIb30BaHNUEM 4epTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajulebHBIMU, MEePHEeHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHK.
IIpensarats M 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  MPSMOYrOJbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOIl HAa BOIIPOCHBIH IIJIaH.

O00CHOBBIBATb, ONPOBEPrarb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaABaTh




BEPHbBIC U HEBEPHBIE YTBEPKIACHUS.
H3MmepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIM,
NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM, pPaBHOOCIPEHHBIN,
PaBHOCTOPOHHUI  TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, IIo1Ia1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUUYECKUE EAMHUIIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OIIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE H3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxurenbuble u |Llenpile  uyncma.  *Moayns  umcna,  reomerpuueckas | [I[puBoauTh, NpHUMepPbI HCIOJIb30BAHUS B pEaJbHOM JKU3HU
oTpHuIaTeJbHbIe  |UHTEpIIpETaNus MOIY/Isl. YUCIOBBIC IPOMEKYTKH™. MOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCEL.
qucaa ToTOKUTENBHbIE W OTpHIATENbHBIE uucnma. CpaBHEHHe H3006paxaTh Liesble Yucia, TOJIOKHUTEIHBIC H OTPULATEIbHEIC
(40 W) TIOJIOKUTENBHEIX U OTPULATENBHBIX uncel. Apudmerndeckue |THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BAThH
NEHCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIMH YKCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PellleH’e TeKCTOBEIX 3a/1ax. IpuMensiTh NpaBWjIa CPaBHECHHUS, YNOPSA0YMBATHL IIEIbIE
4uCIia; *HAXOAUTh MOAYJIb Uhcaa™.
®opMyaHpoBaTh MPABUJIA BEIYUCICHUS C TTOJOXKHUTEIHHBIMH H
OTPULATEIbHBIMU YHUCIAMH, HAXOAWTHh 3HAYEHHS UHUCIOBBIX
BBIPAKECHHI, COZIEepIKALNX JEUCTBUSA
C TOJOXWUTEIBHBIMH M  OTPUIATENFHBIMH  YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPOl Ha AITOPUTM TpaBHUIIA.
I[IpuMeHsiTh  CBOICTBA CIOXKEHHS W  yYMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBienne [IpsmoyronbHass — cucremMa  KOOpPIMHAT HAa  IJIOCKOCTH. | OOBSICHATH W WLIIOCTPHPOBATH MOHATHE IIPSMOYrOJbHON
JTAHHBIX KoopauHaTs! TOUkM Ha MIIOCKOCTH, abcycca U OpHHATA. CHCTEeMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 9) CTonGYaThIC H KPYTOBBIC AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOUKU U




[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemienne  TEKCTOBBIX — 3azay,  COACpXKAILMX  JAHHBIC,
Ipe/ICTaBICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

YuraTth cTon04aTeie u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThIe
JarpaMMmBbl.

Hcnonb3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmunax,
Ha JuMarpamMmax JUis pelleHHs] TEKCTOBBIX 3aJad M 3aJad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsr pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3znanue Moenei
HPOCTPAHCTBEHHBIX (PHUTYPY.

[Tonsitue oOBEMA; emauHHIBI U3MepeHus o0bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajuienenumnenaa, kyoa, Gopmyinsl o0bEMa™.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKaX, OMHCHIBATH
NUpaMHy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MIacTUJIMHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 OMHCHIBATH
CBOICTBA HAa3BaHHBIX TECJI, BHISIBJATH CXOJACTBA U Pa3JIN4Msl:
MEXy MUPaMHUION U IPU3MON; MEXIY LWINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBATDH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HaIpaBIAIOIIEH
ITOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarmy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JTUaMeTp Iiapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajjenenunena, Ky0a; HCIOJb30BaTh €AMHUIBI M3MEPEHMS
00béMa; BBIYHCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYOOB,
NapauIeIICIUIECIOB; peliaTh 3a4a4i C PEAIbHBIMHA JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOB 5 U 6
KJIacCOB, 0000IICHNE U CUCTEeMaTH3aIHs 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, [EJIbIE, IIOJIOKUTEIBHBIE UM  OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeriOupars  cmocod  CpaBHEHHs  4YHCEll,  BBIYMCIICHHIA,
NpUMEHATHh CBOWCTBA apudmMeTHyeckux JeWCTBUU i
panMOHANN3alUY BIYUCIICHUM.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYruX NpeIMETOB.

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUMN.

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

7 knace (He menee 102 )

HazBanue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u [TonsiTHe parmoOHATIBLHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. Apudmernueckue IEHCTBUS C PANMOHAIBHBIMH YHCIAMH. | OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Perienne OCHOBHBIX 3a7jay Ha ApoOU, MPOIEHTHI U3 peabHON

MIPAKTUKH.
IIpyzHaku  1€NMMOCTH,  Pa3IOKEHUs

MHOXUTCIN

OOLIKHOBEHHEIE B JACCATUYHBIC, B YaCTHOCTH B 6GCKOH€‘-IHyIO
JIECATUYHYIO APOOb.
IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOIOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTtHas

BBIYMCJIEHHs 3HAYEHMIT IPOOHBIX BhIPaKeHUH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCICHHH, MpeoOpa3oBBHIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K IeHCTBUAM C LENbIMH YHCIaMHU (TIPH HEOOXOAUMOCTH
C HaIPABJISIOICH TIOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBSCHSAS 3HAa4eHUS OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEeHU, HAXOIUTh 3HAUCHUS CTETIECHEH

Biza @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarts cMbIca 3amMCH 0OJBIIHUX YHCeT € TMOMOUILIO

AeCATUYHBIX Apoleii u creneHei yuciaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUS HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimiMe 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TpoIleHTa),
KOTOPBIN COCTABJISIET OJHA BENIMYMHA OT JApyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIEC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M O00BSCHATH, ONMPAsACh Ha OIPEIAEICHHUS,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMeEPHI ITHX
3aBHCHUMOCTEl W3 peaJbHOr0 MHpa, U3 JAPYTruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

NPONOPUMOHAIBLHOCTH, NPONOPLUMH.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBennble  BblpaxkeHus.  Ilepemennblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOXKEHUE
MHOrowieHoB.  DopMmyisibl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3nio)xeHrne MHOrO4JI€HOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH IPeoOpa3oBaHus LEJIOr0 BhIPaKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOHATL  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOWIEHAa Ha MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJgpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOH Ha CIPAaBOYHYIO
nH(pOpMaLUIO.

OcyurecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHU A
dopMynbl  Pa3sHOCTH KBaApaToB, (OpMYyT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI  PELICHHS
Pa3JIMYHBIX 3aaa4 M3 MaTC€MaTUuKHW, CMCKHBIX MPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKH.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEPEMEHHOM, pEelICHNE TUHEUHBIX YpaBHEHUM. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHU.

*JIuneltHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA NMPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPaBHEHUS.

[oa0upars mpumepnl MHap YUCEN, SBILIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IME€PEMEHHBIMH.

CTponTh B KOOPJMHATHOH IUIOCKOCTH TIpaduK JUHEHHOTO
yYpaBHEHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOANTH NMPUMeEPHI PEILICHUS YPAaBHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OIOPOW Ha aJIroOpuTM Y4eOHBIX
JIeHCTBHIL.

CocTaBJisITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHUHU 11O




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJIY4YCHHBIA pE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara toukum Ha mpsMoi. UYUHUCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOU MPSIMOK
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIocKocTu. IIpumepsr
rpaduKoB, 3amaHHBIX (opmynamu. YUtenue rpaduxoB
peaJIbHBIX 3aBUCUMOCTEN.

[Tonsarune ¢ynkuuun. I'padux Gynkuuu. CpoiicTBa (QyHKIHIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJlreOpanieckoM si3bIKe.
OtrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpaQUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHUIA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod npeacTaBiIeHus U aHaIu3a pa3sHoo0pa3HOH
KU3HEHHOH MH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLIUH, OBJIaI€BaTh
(GYHKIIMOHATIBbHOW TEPMHUHOJIOTHEHN.

PacnosnaBath JuHeiiHyo ¢yHkimoo Y = kX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPABUIIA).
Crpours rpaduku JuHeHON QyHKIMU, QyHKIUU Y = KX + b
HUcnoan3oBare nugpoBeie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yUYESHUs] UX CBOWCTB.

[TpuBOANTE TpUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax v SIBICHUSX.

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOnpars, mNpUMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH C HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pematy mpocreiilime 3agauM U3 pEaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHMA JUIA PEIIECHUS 3aJ1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHNS 3a/1a4UH.

8 knacc (He menee 102 u)

HasBanmue
pasaeina (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatHplii  KOpeHb ~ W3 4HCIA. *TlonsTue 00 | @opMy.THpOBaTH OMpeeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiictButenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX uucen™. |[IpuMeHsITh OINEpaluio HM3BJICYEHUS KBAJpaTHOTO KOpPHS W3
(15 ) ApudmeTrueckuii KBapaTHbIN KOPEHb. qHcia, HCOJb3Ys TPU HEO0XO0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHIECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHU OeIabIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TIOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HAPaBJISIONIEH TOMOIIBIO.

HccnenoBars ypaBHEHHE X2 = d, HAaxXOAWTb TOYHBIE H
npuOmkEHHBIe KopHU ipu @ > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YHUCIIOBbIE SKCIIEPUMEHTHl C MCIOJIb30BaHUEM KaJbKyJIATOpA
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATs, mpocreiilmme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpaxkaTb MepeMeHHbIE U3
reOMETPHUECKUX U (U3nIecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOPO Ha MPaBHUJIO.

BorunciasaTs 3HaYeHHsl BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBatb B XOA€ pelleHUd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYCHUSMH
BEIIMYMH.

3HAaKOMUTbBCA C UICTOPUEH pa3BUTHSA MAaTeMAaTHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneM. CTangapTHas 3auch YUCa.
Pa3mepsl 00BEKTOB OKpyKaromero Mupa (OT 3JIEMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), ITUTEILHOCTh IPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpeacraBasare 3anmuch OOJNBIIMX W MalblIX YUCEN B
craHgapTHOoM Bujae. CpaBHMBATh 4YHCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

HUcnoab3oBaTh 3amMch 4YUCEN B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJHYECKOH (popme U
WIIOCTPUPOBATHL NMPUMEPAMHU CBOWCTBA CTENEHH C LENBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[pumensiTh  cBOlicTBAa  CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTETICHB ).

AuredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxkeHue KBagpaTHOTO TpPEXUWIECHA
Ha MHOKHUTEH.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH,  YCTAaHABIMBAaTh
BO3MO>KHOCTb €0 Pa3joKEeHHsI Ha MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPaABHIIA.

AuredOpanyeckue
BBIPasKeHM .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [JomycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeii.

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC )41 ACIICHUC

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
OTIpe/IeNIeHUs] PAIIMOHAIBHOTO BBIPAKCHHUS.

BbINOJHATHL YKCIOBBIE MMOACTAHOBKA M BBIYMCJIATH 3HAUCHUE
JIpoOH, B TOM YHKCIIE C TOMOIIBIO KATBKYISATOPA.




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyIupoBaTHL OCHOBHOE CBOIMCTBO ainreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJHATL JAeiicTBUSI C anreOpanyecKuMH JApOoOsIMH  TIpH
HEOO0X0AUMOCTH ¢ Hampasisomeil nomompo. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MpPH HEOOXOJUMOCTH C
HaIPAaBJIAIOIEH TTIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagparnoe ypaBHeHue. HenosiHoe KBagpaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATILHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IOMOIIBIO  KBaJApPaTHBIX

Pacno3naBaTh KBajpaTHbIC YPaBHEHHS.

3anuceiBaTth (QopMyJy KOpPHEH KBaJIpaTHOIO YpaBHCHUS;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemath ypaBHeHusl, CBOJSAIIMECS K KBaJIPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEeHHOM ¢ omopod Ha
QITOPUTM MPABUIIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMU U
K03 uLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
*TIpuMeHsTh TEOpPEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIHPOBKM YCIOBUS 3aJaud K
anreOpanvyeckoi MOAENTH MYyTEM COCTaBJICHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHUE; NUHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peuicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNUS YPABHEHH B LIEJIBIX YNCTIAX.
Pemenne cucreM [AByX JIMHEWHBIX YPaBHEHUNW C JBYMs

INEPEMEHHBIMHU.

[Ipumepsl pemieHus: CUCTEM HEIUHEWHBIX

YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCMOJIb3ysl NHM(pPOBbIe pecypchl (P HEOOXOIUMOCTU C
OTIOPOH Ha AITOPUTM YIE€OHBIX IEHCTBHIA).

Pa3nuyaTes napajuleNbHbBIE M NIEpPECEKArOIIUEC NPSMbIE 110 UX




*T'padpuyeckas  uHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cucCTEMBbl JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU M1OJICTAHOBKOM U CIIOKEHUEM.

Pematp npocteiiiire CuCTeMbl, B KOTOPBIX OJHO M3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HAIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0 HHTEPHPETANMI0 PEILICHUs
yYpaBHEHUS C ABYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H AITeOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ 0qHOM nepeMeHHOM. JIMHEeWHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIUHATHON IIPSIMOM.
HepaBencrBa OJIHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [[puMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemars JuHEHHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300paxeHnue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM |M300paxarh pellleHrne HEpaBeHCTBA Ha YMCIIOBOM MpSAMON.
Ha YHUCJIOBOM IIPSIMOA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHUEe
CHCTEMBl ~ HEPaBEHCTB  HAa  YHUCJIOBOW  NPSIMOW  IIpH
HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTh omnpezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
NOHATHS I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbluMCAATH 3HAYeHHss QYHKUIUH, 3aJJaHHBIX (GopMmysnaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJIATOpP); COCTABJIATH

Ta0JMIbI 3HAYeHUH (QYHKIHH.

Crtpouts no Toukam rpapuku QyHKIuUIL.

OnuceiBaTh cBOlicTBa (QYHKIIMH Ha OCHOBE €€ IrpaduyecKoro
OpEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAKAIOIIMX peabHbIC
npoueccsl U sBiacHUSA. IIpuBOAUTHL NpHUMepbI IPOLECCOB U
SIBJICHUU C 3aJJaHHLIMU CBOMCTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIsl IOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DyHKIUH. Urenne u mnoctpoenue rpaduxoB ¢yHkuuid. IIpumeps: | HaxoanTh ¢ moMoumbio rpaguka QyHKIMY 3HaUEHHE OJHOH U3
YuciioBbie rpaduKoB (PYHKIHM, OTpa’KaroIINX peabHble MPOLECCHI. paccMaTpUBAEMBIX BEIMYUH 110 3HAYECHUIO APYTOM.
byHkuun OyHKIUH, OIIMCHIBAIOIIE [PAMYIO U o0paTtHyio | B HECIIOKHBIX CiIydasx BbIpaxKaTh (OPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUUHAMM.
I'paduk pyaknmm y = X, OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
k v
OynKiR Yy = 2y =Xy = VX, Y =< *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. . Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumensaTe nudpoBbie pecypcbl Ui MOCTPOEHUs TPa(UKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8 |IIpuMeHSITb CHOCOOBI CpPaBHEHHMS 4YMCEJ, BBIYUCICHUN
3 3

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IIOCTPOEHHUN.

Pemiate 3agayM W3  peaJibHOM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUIA pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He meree 102 u)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BUBaTHL mpeacTaBjJeHUsl O 4HUCIaX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA ACHUCTBUTEIBHBIX YUCEL.
JelicTBUTE/IbHbIE |ICUCTBUTENBHBIX  YHCEN;  JACUCTBUTEIbHBIE 4YHCIA  Kak | O3HAKOMHMTBLCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
yucaa OecKOHEUYHbIE JecATUYHbIe ApoOu. B3auMHO OAHO3HAYHOE |IEWCTBUTEIBHOIO YMCIa KaK OECKOHEYHOU NeCATUYHOU aApolw,
9y COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHHUS PAIUOHATIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JEWCTBUTENBHBIX  4HCEN, apupmeTHueckue | *3anuceiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEUCTBUS C NEHCTBUTENFHBIMU YHCIIAMU. > NeHCTBUTENbHBIE YHCIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, coOYeTass YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka W OLIEHKa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ IeJIbIMH TO0Ka3aTeasiMU U
BBIYMCIICHUM. KOPHEW; BBIYUCJISTH 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCell B IPAKTUYECKOMN NEATEIIBHOCTH YEJIOBEKa.
AHanu3MpoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKkpyrisiTe JEHCTBUTEIBHBIC UYHCIIA, BBINOJIHATH NMPUKUHAKY
pe3ynbpTaTa  BBIYMCICHUN, OIEHKY 3HAYE€HUNW  YHCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C HCTOPUEN Pa3BUTHS MATEMATUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. METO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHi, cBoAsmuxcs|(pu HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. JeNCTBUN).
nepeMeHHOn *TlpuMepsl pelieHuWs ypaBHEHWU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh Liejbie U IPOOHBIC YPAaBHEHUSI.
(14 4) CTEINEHEH pa3ioKeHUeM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe W KBaJIpaTHbIEe YPAaBHEHHUS, YPaBHEHHS,

Pemenue 1poOHO-paliMOHATBHBIX YPABHEHHIA.

CBOJMIIMECS K HHUM, MpOCTeHIIHe JpOoOHO-palMOHATIbHBIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
0o0Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMU
croco0aMH.

3HAKOMUTHCS € HCTOPHEI pPa3BUTH MATEMaTUKU

YpaBHenust JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIBYMs IIEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peumeHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEWHBIM
yYPaBHEHUI KOTOPBIX JINTHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanusi CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (QyHKUIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pelieHHUs] M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MEpPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTEM COCTABJIEHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € MCTOPHEI Pa3BUTHS MATEMAaTUKA
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJHON NIEPEMEHHOM U UX pElIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM U MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPaBEHCTBA U X PELLIEHUE.
I'padnueckas  uHTeprnpeTanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

Pacnio3zHaBaTh JUHEIHBIE U KBAaJpaTHbIE HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh ITOJYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3alMUCBIBATH pPEHIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBangparuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona,
KOOpJIMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
II0OCKOCTU TpadukoB GyHKImiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = +/X, Y = — B 3aBHCHMOCTH OT 3HAa4€HUI KOI(P(HUIHEHTOB;
X

OIHCHIBATh UX CBOWCTBA.

Pacno3sHaBaTh KBagpaTHUHYO (QYHKIHIO 110 GopMyIie.
[IpuBoanTs, mNpUMepPbl KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPaBJISIOINIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAJPAaTHIHBIX (YHKIMH, 3a0aHHBIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEO0XO/IMMOCTH C BU3YaJIbHOU OIOPOiA).

AHAJIUM3MPOBAaTh MW NPUMEHSATH CBOMCTBAa  HM3YYECHHBIX
GyHKIUH 178 WX TOCTPOCHHSA, B TOM YHCIE C TOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(A54)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMylioil u
¢bopmyI0#t N-To uieHa.

Apudmernueckas U reomeTpudeckas mporpeccun. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPHUUECKOM MPOrpeccHid,
CYMMBI IIEPBBIX N WICHOB.

*M300paxeHne 4IEHOB apU(PMETHYECKOH M T'eOMETPHUECKON
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyildy N-TO 4jieHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX 3TUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOEHUNU
MOCJIEZIOBATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemats 3amauM ¢ wHcnonap3oBaHMEM (OpMyn N-ro  uiieHa
apu(METHYECKOH U TEOMETPHUECKOW IPOrPECcCHil, CYMMBI




MEPBBIX N YWICHOB C OMOPO Ha CIPABOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(mMeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpecCcHy;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTAMH, B TOM WYHCIE 3aJa4d W3 pPEaTbHOU
JKU3HK € HCTOJb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rpaGUIECKOTO KATBKYIATOpPA U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 33Ja4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

MoBTOpEHME,
00001IEHME,
cHCTEeMATH3AIUs
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CpaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTEIBHBIMA YHUCJIAMH, YHMCIOBas NpsMas; IMPOLEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIEC 3HAUCHUS).
®yakmuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTb MNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduieckoe
IIPEACTABICHUE MHOKECTB IS ONHCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1IEJI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs W
JecaTUYHas ApoOH, CTAaHIAPTHBIA BUA 4HCcIa, apuMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAelCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHMCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpakTHYeckHe 3agauM, COACPKallUE IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, II€Ha — KOJIMYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYA.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH annapar, MHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas qpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHS: BBINOJIHATH Pacd€Thl I10
dopmynaM, TpeoOpa3oBBIBATh IEINbIe, APOOHO-PALMOHATBHEIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJH30BHIBATDH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyS Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(MOPMAIHUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUsS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBath moHsATUAME: QYHKIMSA, TpaduK QYHKIUHU, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIEe U HAUMEHBbIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBATh, O0CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has GyHKUus, napabdoia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIUUYUHAMHU.

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




7 knace (He MeHee 68 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocreiimme [Ipocrelinye reomeTpuuecKkue 0ObEKTHI: TOUKH, IPSIMBIE, 1y4d | POpMYJIMPOBATH OCHOBHBIEC IIOHATHUS U ONPEIEICHUS.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3snaBaTh  M3y4YeHHblE  Te€OMETpUUYECKHE  (UTYpHI,
durypsbl CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onpeneiassTb HUX B3aUMHOE PpACIOJIOXKECHUE, BBINOJIHATH
U HX CBOMCTBA. Pabota ¢ mpocTeHmmMu 4epTekamu. 4epTEX MO YCIOBUIO 33Ja4M (C MCIIOJIb30BAaHUEM CMBICIOBOU
H3mepenue V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIUYUH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh mpocTeiiine NOCTPOEHHs C IOMOIIBIO LHUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsaTH IUHEIHBIE U YIJIOBBIE BEIMYHUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOHEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIWYMH
YTJIOB.
Pemath 3a1a4i Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUIECKUX
¢uryp.
IpoBoauTh KiIacCUBUKALUIO YITIOB, BBIYHCIATH JINHEWHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJUTH HECJ0KHbIe HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAaKOMUTBCA C UCTOPUEH pa3BUTHUS FeOMETPHH.
TpeyronbHuku [lonsiTve ©  paBHBIX TpeyrojbHUKaXx U  MNepBUYHbIE | Pacmo3HaBaTh Mapbl PaBHBIX TPEYrOJbHUKOB HAa TOTOBBIX
(22 9) NPEJCTaBICHU O PAaBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

MIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[IpuzHaku  paBeHCTBa  MPSMOYTOJBHBIX  TPEYrOJbHHUKOB.
CBOMCTBO MeMaHbI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJIbHHKH.

BU3yaJIbHOW ONIOPOM.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh OINpeeeHus: OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBOWMCTBA paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiline HepaBeHCTBA B TE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTOIBHBIN TPEYTONLHUK ¢ YIiIoM B 30°.
[IepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAMUKYISpa
OTpe3ka; NepUMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

®opmyaupoBaTh CBOWCTBA M NPU3HAKU DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuT™Ma Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPHUHU.

IMapanieabHble [TapameneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPYU | HAXOAUTH MPAKTUUYECKHE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX  YEPE3  PaBEHCTBO |APAJUIEIBHBIX MPAMBIX CEKYIIEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOMA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa 1 MHOTOYTOJIbHUKA. NapaJUIEIbHOCTH  BYX IHpPSIMBIX C  TIOMOILIBIO  YIJIOB,
BHemrnue yriel TpeyrojibHUKa 00pa30oBaHHBIX MpPU TEPECEUEHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.
BoruncasTe CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPHYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ UCTOPHENl Pa3BUTHS T€OMETPUHU.
OxpyxXHOCTH OKpyKHOCTb, XOp/bl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaThL  ONpedeJeHHs:  OKPY)KHOCTH,  XOPJBI,
U KPYT. K OKpyXHOCTU. OKpY’KHOCTb, BIMcaHHas B yroi. *[loHsaTue o|nuamerpa W KacaTenpHOW K OKpyxkHocTu. H3ywars uX
I'eomerpuueckune |[I'MT, npumenenue B 3agadax. buccekTpuca M CepeIUHHBIN | CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKU.




NMOCTPOEHUA
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAaHHAS OKOJIO TPEYrojbHUKa. BrucanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3a1a4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroji; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia mokasarenbcTBa TEOpeM O
MepeceYeHN OUCCEKTPUC YTIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOIIbIO
I'MT.*

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

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JTAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  Yepe3  JaHHYH  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEYroJIbHUKOB [0 Pa3jU4YHBIM dJEMEHTaM MpH
HEO0OXOIUMOCTH C HAMPABJIAIONIEH MOMOIIBIO.

3HAKOMUTBCSI ¢ HICTOPHEi Pa3BUTHS TEOMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

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

Pemartpb 3aJa4Y Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3lInYHBIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yerwipéxyroannuk |[lapannenorpamM, ero npuszHaku u cBoiictBa. UactHble ciydau | A306pakaTh W HAXOAUTh HAa YEPTEKaX UETHIPEXYTOIbHUKU
U napaiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3sHbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npusHakd U cBoifctBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPATICIIUH.
*VY nBoeHue meauanbl. LleHTpanpHas cuMMETpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
NpU3HAKW U CBOMCTBA: MapasuieJorpaMma, MpsMOyroibHHKA,
poM0Oa, KBajgparta, Tpameluud, pPaBHOOOKOW  TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiITL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJIbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

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

*Teopema Paineca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUS TpeyrojbHUKa. Tpamnenus, e€ cpeaHsst JUHUS.
*IIporopuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  mpu3HaKa
TpeyroJibHUKOB*. [IpakTHueckoe mpuMeHEeHHE.

o100us

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOINOPLIMOHANIBHBIN  OTPE30K C OMNOpPOH Ha 3PUTENIbHYIO
HaTJISJHOCTb.

HaxoauTth 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0MS TNpHU
HE00XOIMMOCTHU € BU3YaJIbHON OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHUSI YepTeX e U HaXOXKICHHS
HNOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HAMpPAaBJISAIOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEJIBCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
MOA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3a7ad C OMOpO Ha
ITOPUTM y4eOHBIX IEHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHs F€OMETPHH.

Ilnomane.
Haxo:xaeHnue

[TonsiTre 06 00IIEH TEOPHH TUIOIIA/IH.
@opMynbl I IJIOIIAAM TPEYrOJbHUKA, I1apajulesIorpaMMa.

OBiaseBaTh NePBHYHBIMH NpeJCTaBJICHHUSIMH 00 oOIIeH
TeopuM Iomanu (Mepsl), (OpMyJaHPOBATH CBOMCTBA




1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

*OTHOIICHHE TIONIAICH TPEYTOJIBHUKOB C OOIIUM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX QUTYp depe3 pa3OneHHue Ha
4acTu U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroir Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPaKTUYECKUM cojepkKaHUeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCHOMOTaTeIbHOM MI0Maan. ™

IJIomaau, BIACHATh UX HaFJISII[HBIfI CMBICIJI.

[Mpumenste  GopMyasl  IIJIOMIAMU  HapauiesiorpaMMa,
TPEYrOJbHUKA, TpaNelu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(HOPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KIETYaTON
Oymare, HCI0JIb30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHHUE.
Pa3omparp npuMepbl UCIOIb30BAHUS BCIIOMOIaTeIbHOMN
rmiaom@aan i pCCHus rcOMETpUICCKUX 3aay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIAJH C MPAKTHYECKUM COZICPIKAHUEM
1I0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (PYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYIOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOIEHUsT  MEXAY CTOPOHAMH B NPSIMOYTOJbHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatsk TeopeMy I[ludaropa, memoabzoBaTh e B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  MOHATHSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaIHIO.

HccnenoBath  COOTHOLIEHMS  MEXIy  CTOPOHAaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KIECHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMHU (QYHKIUSIMHU
pa3IMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
“H(pOpMaIHIO.

IpuMeHsITH TONyYCHHBIC 3HAHUS U YMEHUS TPU PEIICHUU
MPaKTHYECKUX 3a7a4 (MpU HEOOXOIWMOCTH C OIMOpOW Ha

OCHOBHOC




QITOPUTM IPABUJIIA).
3HAKOMHUTBCS € UCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnycanHble U LIEHTpabHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | DOpMYJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIUCAaHHBIN yrol, IEHTPAJIbHBIN yroi).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnncannble 1 onMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeTBIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHuWe HSTUX CBOWCTB IMpU  PELIEHUU |TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJbHOM
KacarenbHble B3anmHoe pacrnonokeHue IByX OKpyxkHocrteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabp30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpusi. |Ornpesenenne TPUroHOMETpUdeckux (GyHKIMA yriaoB ot 0° 10| @opMyJMpOBaTH  ONpeNeJeHHs]  TPUTOHOMETPHUYCCKHX
Teopembl 180°. KocuHyC W CHHYC MpSMOro M Tymoro yria. Teopema|(yHKIMI TYMbIX ¥ OPSMBIX YIJIOB C BH3YaJIbHOW OMOPOI.

KOCHHYCOB H
CHHYCOB.

KocuHycoB. (O000mEHHasA) TeopemMa CHHYCOB (C paguycoM
ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOpPOH U

DopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCAHHOMN OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM HA aNrOPUTM Y4YEOHBIX
TPeyrojbHUKOB ®opmyna Mmiuomaan TpeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | IeHCTBUH.
(16 v) Mexay HUMu. PopMyria IIOMAaU YEThIPEXYTOJIbHUKA uepes ero |Pemate mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodopasoBanme |*IlonsTHe 0 MpeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOT00HBIX PHUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPU
MeTtpuyeckue Teopema o0 mpousBeneHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B MIPOM3BEJCHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe |OKpYyKarolel 1edCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOW. [lpuMeHeHne B peHICHHH TIeOMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOAOOHBIX TPEYTOILHUKOB.
Pemarh reoMerpuueckue 3aJadyd M 3aJadyd U3 peajbHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HANpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) u

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkaysipHOE TNPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenue 3ama4d ¢ OMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEHIeHUs 3a7ad KHUHEMAaTHKd H
MEXaHUKHU.

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIH IJIaH.

BEKTOPOB C OIIOpOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pematp reomerpudeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCaATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHATH CKaJISIpPHOE NPOU3BENEHUE Ul HAXOXKICHUS
JUTH U YTJIOB.




JlexapToBbI JlexapToBBI KOOPAMHATHI TOYEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJbHOW CHCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha|*YpaBHeHHe NpAMON.* YriIoBOH KOA((OHUIMEHT, TAHI'€HC YIJIA|IEeKapTOBBIX KOOPJUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJICNIbHBIEC U NIEPICHANKYJIAPHBIE IPSIMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C ONOPOM
v VYpaBHeHHEe OKpYKHOCTH. HaxoxaeHue KOOpIMHAT TOYEK |HA BOIIPOCHBIN IUIAH.
[epeCeYCHUs] OKPYKHOCTHU U IIPSIMOM. Haxoauts eHTp U pagnyc OKPYKHOCTH 110 €€ YPABHEHUIO.
MeTto KOOpAMHAT IIPU PELLIEHUN T€OMETPUYECKUX 3a1a4. Pemath 3agaum Ha HaAXOXKICHUE TOYEK IIEPECCUCHMS
Hcnons3oBanue MeTOa KOOPAMHAT B IIPAKTUYECKUX 3a/1a4ax IPSIMBIX M OKPY’KHOCTEH € IIOMOILBIO METO1a KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIJI0BOTO KO3 QUIMEHTa MPSIMOI
IpU pPELICHUM 3a1a4, 1 OIPEICICHUS PacCHOJIOKEHUS
MIPSIMOU.
IIpumeHATH KOOPJAUHATHI [IPU PEILIEHUU F€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, JUId IOCTPOCHUS MaTeMAaTHUYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIAUHATY).
IMosb30BaTbesi 10 IOCTPOGHHS WM MCCIEAOBaHUU
U(PPOBBIMHU pECypCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA F'€OMETPUU
IIpaBuiabHbIe [IpaBUnBbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE HX JJIEMEHTOB. | ®opMYyJIMpPOBATH OIIpeeIIeHUE MIpaBUJIbHBIX
MHOTOYIrOJbHUKH. (UKcio m ¥ JUIMHA OKPYXKHOCTU. JlIMHA AYTM OKPYKHOCTHU. | MHOIOYIOJIbHMKOB, HAXOAMTH MX JJIEMEHTHI.
Jumnna Paguannas mepa yria. IHosb30BaThCsl MOHATHEM JIMHBI OKPYXXHOCTH, BBEICHHBIM

OKPYKHOCTH U
IIOIIAAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomane kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEeHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO 7T, JJIMHY JYTU U PAANaHHYIO MEpPY YyTJia 1o o0pasiy.
IIpoBoauTh NMepexoa OT paJaHHON MEpHI yria K IpagyCHOU
1 Ha00OpOT IO BU3YaIBLHOU OMope.

OnpeneasiTh IJIOIMAIb KPyTa.

BoiBoauth GopmyJibl (B TpalyCHOM U pajnaHHON Mepe) AT
JUIMH YT, IUTONIAJEd CEKTOPOB M CErMEHTOB C OINOPOM Ha
BOIPOCHBIN IJIaH.

BoruncasTe miomanu ¢uryp,
OKPY’)XHOCTH  (Kpyra) C  OHOpOW
nH(pOopMaIHIO.

HaxoauTp 1u101aay B 3aa4ax peaibHOM KU3HH.

BKIIOYAOIINX DSJICMCHTBI
Ha CIIPaBOYHYIO

JABukeHust

*Tlonstue o JABHKCHHH ITIJIOCKOCTH.

Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIUME  IOHATHUSA




IVIOCKOCTH [TapannenpHblil HepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEICICHUS IapalIeIbHOrO IEepeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMUKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI TpocTelImx Guryp mno
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
peLIeHUH TeOMETPUUECKUX 3aj1au (pa3douparb IpUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIE
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH M METOIOB KypcoB 7—9|OmepupoBaTh MoOHATHsIMH: GUTypa, TOUKa, MpsMasi, yroi,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiimue reomerpuyeckue QUIypbl KU HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeIUaHa,
3HAHUI W3mepenune reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca W BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,
(7 q) TpeyrospHUKH. poMO, NpsAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,

[TapannenpHble U NEPIIEHAUKYISAPHBIE IIPSMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHUS. YTIbI B

OKPY)KHOCTH.  BrmcaHHble UM ONMCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPY’KHOCTb.

YUeThIpEXYroIbHUKN. Bnucannsie 51 OIVICaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenne oommx
TPEYrOJIbHUKOB.
HpaBI/IHBHBIe MHOI'OYI'OJIbHUKH.

[Ipeobpa3zoBanus IIJIOCKOCTH. JIBH)KEHMS. IMoxoGwue.
Cummertpus.
IInmomwane. Bemuucnenue 1wiomanei. Iliomagn 1momo0HBIX

¢buryp.
JlexapToBBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopbl Ha IJIOCKOCTH.

KacaTeJbHas, paBeHCTBO U Mojobue Guryp, TpeyroibHUKOB;
MapajuieTbHOCTh M MEPHEHIUKYISIPHOCTh TPSIMBIX, YyTroJl
MEXAY MNpPSAMBIMH, CHUMMETPUS OTHOCHUTEIBHO TOYKH U
MpsSIMOM; NJIMHA, PACCTOSIHUE, BEJIMYMHA YIJa, IUIOIIA/lb,
NEePUMETP.

Hcnoab3oBath  ¢opmyabl: nepuMeTpa M IUIOUIaaU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU M IUIOIIAAU Kpyra,
00BbEMa MPSMOYTOTHFHOTO TapaAJIJICIICTIHIIEC/IA.

OnepupoBaTh MNOHATHSAMM: IPSAMOYTOJbHAas  CUCTEMA
KOOpJIMHAT, BEKTOP; HCHOJIbL30BAaTh OTH TMOHATHUS JJIsS
MPEACTABICHUS JaHHBIX M PEIICHUsS 3a7a4, B TOM YHUCJE W3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pematy 3agauyM Ha TIOBTOPEHHE OCHOBHBIX TIOHSTHH,
WUTFOCTPAITUIO CBSI3€H MEXAY Pa3IuYHBIMH YacTsSIMH Kypca.
Boi0upaTs MeTo 111 pELEHNUS 3aa4u.

PemraTh 3amaum 13 OBCEAHECBHOM KU3HHU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHAKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zpanue
pa3aena (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4aI0IHXCs

IIpencrasienue [IpencraBnenne ganHblx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX MaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTa | MacCHBOB C IOMOIIBIO TaONWIl ¥ JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe mnpencraBieHne HaHHBIX B BHJE KPYTrOBBIX, | (memorpaduyeckue JAaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CeIbCKOXO3SWCTBEHHOW MPOAYKIIUU,
noctpoeHnue  guarpamm. Ilpumepel  nemorpaduyeckux | OOIIECTBEHHBIE U IPUPOJHBIE SABJICHUS).
JUarpaMm. M3yyars Metoabl pabOTbl C  TaONWYHBIMH U
[IpakTuueckas padota «/{uarpamMmsi. rpa@uYecKuMy TPEACTABICHUSIMU JaHHBIX C TOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast Yucnossie Habopbl. CpenHee apudMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITHSI: YHCIOBOU
CTAaTHCTHKA Menaunana 4icioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI. HaOop, Mepa IeHTPAIbHON TEHISHINH (Mepa LeHTpa), B
8 4) [TpakTiueckas paborta «CpeqHue 3HaUCHUS. TOM YHCIIE cpeliHee apudmMeTnyeckoe, MeAHaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHUE JAHHBIE C TMOMOIIBIO
CpemHero apupMeTHIecKoro U Meananbl. Pemars 3aqaun
(c UCmomb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBA CPEIHHUX, B TOM YKCIIE C IIOMOIIBIO
IU(POBBIX PECypcoB, B X0/ MPAKTHYECKUX PadOT, (C
HaIPaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0A30BOM YPOBHE MOHATHSI: HanOoJbIIEe




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OeIsIMHU
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(6 1)

*CnyuaiiHass U3MEHYUBOCTH (TpuMephl). YacToTa 3HAYCHHH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CryuaiiHas ”3MEHYHBOCTH». *

*OcBanBaTh NMOHSATHS: YacTOTa 3HAUYEHUN B MacCHBE
JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPaMMBbI IO 00pasiy

OcBauBaTh rpaduyecKue MPeJACTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
KM (POBBIX PECYpCOB, B X0JI€ MPAKTUYECKON PabOTh. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepumna, pedpo. IlpeacraBienne 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInmHBL Yucimo pédep u
cymMmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xoxn rpada (siIepoB
nyth). [IpencraBinenne o6 opueHTUPOBaHHBIX Tpadax.™

*OcpaunBaTh nouATHs: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITHHBI), IETTb U K.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcy:xxpaTh pemeHHe 3aa4¥ Ha TIOMCK CYMMBI
creneHerd BepmuH rpacda, Ha MOUMCK oOxoxa rpada, Ha
NOUCK TyTell B  OPUEHTHPOBAHHBIX TIpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMEeTOB ¢ TMoMolblo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE 1eNH, (YHKIMOHAIbHBbIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyailHbIH ONBIT U ciIydailHOe cOObITHE. BeposTHOCTH M
yactoTa coObITHA. Poib MaloBEepOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B MpupojJe U B obmectBe. MoHeTa H
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BeIIaieHUS Opiay.*

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUUYECKH JTOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECYAaCTHBIE Ciy4au, 3aImTa MIEPCOHAIBHON
uHpOpMaluy, epeaada JTaHHbIX ).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B MPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ PaKTUYECKOi paboThL.™

O00011eHue,
KOHTPOJIb
(54)

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[oBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha NpejCTaBICHUE U ONMHUCAHUE JTAHHBIX

C IIOMOIIIBIO HN3YUCHHBIX XapaKTCPUCTUK C
HAaIpPaBJISIOIICH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  paHHbIX. OmnMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBoCTh. CpeiH1e YncIoBoro Habopa.
CnyuaiiHple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEN: MOHETa H
urpajibHasi KOCTb.

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agaum (o0 BH3YyaJbHOHl  omope) Ha
IIPEJICTABICHUE U ONHMCAHHWE JAHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemare 3agaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX M OIHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o0 BH3YyaJbHOHl  omope) Ha
omnpeneieHue 4aCTOThI CIIy4alHBIX COOBITHI,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKH  JIOCTOBEPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHast *Otknonenus. Jlucnepcus uucioBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[uarpaMMbl paccemBaHus. > OTKJIOHEHHWE, WCIOIb30BaTh JTH XAPAKTEPUCTUKU IS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH THIOTE3bI 00 OTCYTCTBUH
4 9) WJIM HAIMYWHU CBSI3U 110 MarpaMMaM PacCerBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C TOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHau3a).™
MHo:kecTBa MHOXecTBO, MOAMHOXKeCTBO. Omnepanuu Haa MHOXecTBaMH: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
4 9) oObenuHeHue, mepeceueHue,  nomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>KECTBAMU:
couYeTaTeIbHOE, pACIPEACIUTENbHOE, BKIIIOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o oopasiry).
['paduyeckoe mpencTaBiIeHIE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MepeMeCTUTENbHOE,
COoYeTaTeNbHOE, pACIpENeIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBarh rpaduyueckoe MpeACcTaBICHHE MHOXKECTB
IpH OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUU, MPHU
pEIIeHUH 3aJ1a4 U3 APYTruX YIeOHBIX MPEIMETOB U KYpCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHeE MOHSTHS
CJIy4YaiHOro bnaronpustcTBytomnpe JJIEMEHTapHbBIE COOBITHA. | dJIEMEHTapHOE€ COOBITHE, CIydalHOe COOBITHE Kak
coobITHS BepositHoct  coObiThif. OMNBITBI €  PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh — ONArompHsTCTBYIONIUX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHSI.

HpaKTI/ILICCKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4allHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PUTEJIBHON HArsAHOCTH
1/Wau BepOaIbHOM OMOpHI).

Peimiarh 3a7a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITUI
B ONBITAX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSJHOCTH — W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIIUHBI, CBSI3b MEXIY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BHCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU

BEPIIMHBI, €JMHCTBEHHOCTh MyTH MEXIy ABYMS
BCpIIMHAMHU, CBA3b MCXKAY 4YHUCIIOM BCPIIMH W YHUCIOM
peodep.

YuacTBOBaTh B 00CYXKIEHUH pelleHHs 3aJa4Hl Ha
MIOUCK U TepevyHclieHre MyTeill B JepeBe, OnpejeieHue
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IpaBuIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 u)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbituss. @opmyna cinoxeHuss BeposTHocTel. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBienune — ciaydaifHOTo
JKCIIEPUMEHTA B BHJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE U1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((POPMYIIBI CTIOKEHUST BEPOATHOCTEM).

YuyacTBOBaThH B 00CY/KACHHM pPelICeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM  mpsiMOM, auarpamm Diinepa, (HopMyIbl
CJI0’KE€HHUSI BEPOATHOCTEH.
OcBauBatb MOHATHS: IIPaBUIIO YMHOXECHUS




BEPOSTHOCTEW, YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMbBIC
COOBITHS IEPEBO CIIYYAHHOTO OIIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuyacTBoBaTh B O00CYKI€HHU pelleHHs] 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B 00CY/KI€HHH pelleHHs] 3aJa4yd Ha
IOUCK BEPOATHOCTEW, B TOM HYHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHbx. OnucartenbHas ctaTucTuka. ['pader.
BepostHoCcTh CIIy4alHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

[MoBTOPATH M3Yy4YCHHOE U BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
HCTIOJIb30BAaHUEM BH3YAIIBHOM OTIOPEI).

*YuyacTBOBaTHL B 0OCYKIEHMH peIIeHHA™ 3aJa4ul C
npuMeHeHueM rpados.

Pemats 3agaum Ha  HAXOXAEHUE  BEPOSTHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOM OMOPOIA).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HAXOXXJICHUE BEPOSTHOCTEH OOBETMHEHNUS U MTEPEeCeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C HUCIOJIb30BAHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4aiHOTO
OTIBITA.

*Y4yacTBOBaTH B O0CY:KIE€HMHM pelIeHUsI™ 3aJauM Ha
nepevrcieHne KoMOnHaui (4ncia nepecTaHoBOK, Yuciia
COUeTaHMil), Ha HaXOXIECHHE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  naHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHSAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

Pemath 3a1aum Ha IPEICTABIICHUE U ONTUCAHUE JaHHBIX.
Pemarr 3amaum Ha  HaxOXJCHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEUEHUs: COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTAaHOBOK, YHCJIa COYECTaHWI), Ha HaXOXKICHHE
BEpPOSTHOCTEH COOBITHI c pUMEHEHUEM
KOMOWHATOPHKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyronbHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus U 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpruucnenune
BEPOSITHOCTEH C HMCIOJIB30BAHHEM KOMOWHATOPHBIX (DYHKIIHMA
AIIEKTPOHHBIX TaOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOPHOE TPAaBUIO YMHOXEHUS, YHMOPSAIOYEHHAs
napa, Tpoika OOBEKTOB, IEPECTaHOBKa, (aKTopHua
quclia, COYETaHHWE, 4YHCIO COYETaHWH, *TPEeyroiabHHUK
[Tackans.™

Pemiars nmpocreiimime 3agauyd  Ha  [IEPEUYUCIICHUE
VIOPSA0YCHHBIX nap, TPOEK, NIepeYrCIICHIE
MEPEeCTAaHOBOK W COYETAHWM DIIEMEHTOB PAa3IMYHBIX
MHOXECTB (TI0 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHnii B anredpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBAIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHWKY, 3aJadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIbIO
AJICKTPOHHBIX TAOJMII B XOJ€ MPAKTHYECKON paboThI (C
BU3YaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckast BepossTHOCT. CitydaiiHbIi BEIOOp TOYKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTefI B OIIbITax, HpeIICTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTOJbHHKA, Kpyra, OTpe3ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HUcnuiTanus
bepunyiuiu
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
nepBoro ycnexa. HMcneltanus bepnymm.  BepostHocTH
coObiTUii B cepun wucnbiTanuid bepunymiu. Ilpaktuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSATHS. UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B CIBITAHUU (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTyIUIEHME [IEpBOro  ycrmexa
(Heynaun), cepus UcnbITaHUN bepHysun.

Pemiate  mpocreiimime 3aja4yd Ha  HAXOXIACHHE
BEPOSTHOCTEW COOBITUII B CEpUU UCIBITAHUH JI0 MIEPBOTO
ycriexa, B TOM YHCJe ¢ MPUMEHEHUEM (OPMYIBI CyMMBI
reOMETPUUECKON Iporpeccuu (C onopoi Ha CIPaBOYHYIO
nH(pOpMaIUIO).

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEM  JJIEMEHTApHBIX COOBITMH B  CEpUU
UCIBITAaHUN bepHyuM, Ha HAaX0XICHHE BEPOSTHOCTU
ONpEeACEHHOT0 4YHMCIIa YCIEXOB B CEPUM  MCHBITAHUN
bepHymu (¢ BU3yansHoOil oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu UcnbITaHui beprymum

Cayuaitnas
BE¢JIMYHUMHA

6w

CrnyuaiiHas BeIWYMHA U PACHPENETICHUE BEPOSITHOCTEM.
MareMaTtnyeckoe OXHJIAHWE U JHCIEpPCUs  CIy4alHOM
BeIMUYMHbL. [IpuMepel MaTeMaTHMYecKOro OXHUAAHUA Kak
TEOPETHYECKOTO CPEHETO 3HAYCHHS BEITMYHHBI.

[Tonstue o 3akoHe  Oonbmux  yucen. V3mepeHue
BEPOSITHOCTEN ¢ MOMONIIpI0 4acToT. [IpuMeHeHne 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: Cly4yaiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTH HaceJeHus, JIpyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPHUBABILUECS B KypCe€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaiiHBIMU OIbITaMU (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CIIy9aifHBIM BHIOOPOM U T. II.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUIA.
MaATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeIAHee  3Ha4YeHUe,  JUCIIePCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOIO
OXKMJAHWS U  JUCIIEPCUHM  AUCKPETHOW  CIly4anHOU
BEJIMYMHBI [0 33JJaHHOMY paclpeesieHUuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPABIISAOINIEH TOMOIIIBIO).

3HAKOMHUTBCS C MAaT€MaTU4YECKUM  OXHJIAHUEM U
JUCTIEpCUell HEKOTOPBIX paclpeiesieHuil, B TOM 4HCIIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAaX KaK CIIy4allHyI0 BEJINUUHY.
3HaKOMHUTBCS C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum Ha H3MEPEHUE BEPOSATHOCTEN C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOIO MeToaa U3MEpEHUS
BEPOSITHOCTEM.

OOcy:k1aTh 3aKOH OOJBIINX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKOM YCTOMUYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJIb 3aKOHA OOJBUIMX YHCENT B HPUPOJIE U B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CilydaliHble BETUYHHBI U PACTIPEICIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMeHTHI

IloBTOpAAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pematn 3aJa4YM Ha IMPCACTABJICHUC U OIMMMCAHUC NAaHHBIX.
Pemath 3agauyMm  Ha  HaXOXACHUE  BEPOSATHOCTEHN
COGLITHﬁ, B TOM 4YHUCJIC B OIIbITaX C PaBHOBO3MOXHBIMU




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEHN
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMBITAX C CEPUSIMHU  CIydyalHBIX
HUCIIBITAaHUI

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTHU
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA YI4€OHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUWHBIE TPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJa4YHUKH, OJIJIEKTPOHHBIE OMOJIMOTEKU, BUPTYaJTbHbIE
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH I OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENIECH, MPEACTABICHHBIMU B JJIGKTPOHHOM (IH(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHoctu KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUM.
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