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®denepanpHas pabodas mporpamma 1o ydeOHOMY mpenmery «MaremaTukay
(6a30BBIN ypoBeHB) (MpenMeTHass objacTth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHWe OOydYeHUs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3aziep kKol mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3oBaHMs TOATOTOBIEHa Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
oOpa3oBarelbHOIO  CTaHJapTa OCHOBHOTo oOmero ooOpazoBanus  (IIpuxa3
Musnnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aganTUPOBAHHON 00pPa30BATENLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3zoBaHus JUIsi OOyYaroluxcs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpEIMETY
[0 KjaccaM NpoOBepsAEeMbIX TpeOOoBaHUM K pesyapraram ocBoeHus DenepanbHoOU
aJanTUPOBAaHHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus 1Jis
00y4aroIuXcs C 3aJIeP>KKOM ICUXUYECKOTO pa3BUTHs. B paboueil mporpamMme yuTeHbI
uaen u nonoxeHus KoHuenmuu pa3BUTHS MaTeMaTHYECKOro O0pa3oBaHUs B
Poccuiickoit ®enepanuu.

Oo0mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniii mpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS IOJIb30BATHCS
aNrOpUTMaMM, a TaKXe MPHOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbIi mpeameTr pa3BUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHOPUHHMMATh W KPUTUYECKH  aQHAJIM3MPOBATh  HHQPOPMALHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (opMax.

OOydeHne mMaremMaTtuke JaéT BO3MOKHOCTh pa3BuBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
NOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCKue CPeCTBA IJisi BBIPAKEHUS
CYXJCHUHN U HAIJISTHOTO UX MPEACTABICHHUS.

Heo0xoanMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOllee 3HAKOMCTBO C METOAAMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
IIPECTABICHUE O IIPEIMETE U METOAAX MAaTEMATUKU, UX OTIMYHNA OT METOJOB APYIHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUIA pElIeHUs HAy4YHbIX WU TMPHUKIAIHBIX 3a7ad. TakuMm 00pa3oM, MaTeMaThudecKoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B (OPMHUPOBAHKE OOIIEH KYIBTYphl YEIOBEKA.



W3yuenne MareMaTWKH TakXe CIOCOOCTBYET ACTETHUYECKOMY BOCIUTAHUIO
YeJIOBEKa, NMOHMMAHMIO KpacoTbl M M3SALIECTBA MATEMaTHYECKHX PaCCyXIACHUH,
BOCHPHUATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TporpamMmMa oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eToM 0co0bIX 00pa3zoBaTeNbHbIX NOTpeOHOCTEN oOyuatomuxcsa ¢ 3[1P. Onanenue
y4eOHBIM IIpeaMeToM «MareMaTuka» NpeACTaBISAET ONPEACIECHHYIO CI0KHOCTh TS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpa)keHbl OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH MM TPYAHONOCTYIHBI. B TOXE Bpems NpH CHEeHUATBHOM
oOyueHuu oOydJarommecss MOTYT BBIMNOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemnieHus. CHH)KEHHE pPa3BUTHUS MBICIUTENIbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOywarommxcs 3aTpyIHEHBI
CYECTHBIC BBIYUCIICHMS, NPOU3BOAUMBIE B yME. B INHMCBbMEHHBIX BBIYMCIICHUSAX OHHU
MOTYT IpONycKaTb OJAWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCIICHHEM WX 3HAYECHHUS MOTYT HE YyAEpKUBATh IPABUIIbHBIN
nopsaok AeiictBuid. [lpu ynporienuu, npeodpa3oBaHuu BeipaxkeHuit yyarniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIBHO MPUHATH PELICHUE O IOCJIECI0BATEIBHOCTH BBIITOJIHEHHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHHSI OCJIOXKHSAET YCBOCHHMS HAaBBIKA PEIICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBl ypaBHEHUM. MM MallOZOCTYITHO COBEpLICHUE
00paTUMBIX ONIEPALIA.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalMi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUSI 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHu (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM TpaduuecKon
CUTYAIIMH, UCTIOJIb3Ys] T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAY 00JacThiO ONpenesaeHHs] PYHKIUHU U
00J1acThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IPOBEACHMS aHaJIM3a YCIIOBUS 3a/1a4yM, BBIJICJICHUS CcylllecTBeHHOro. O0yuaromuecs ¢
3IIP 3arpynHsitoTcs craenaThb yMO3AaKIIOUEHHE OT OOIIEro K 4YacTHOMY, HEPEeIKO
BBIOMpAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUIeHHs,, HWHOI/Aa OTPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuMm reoMeTpuyecKkoro marepuana oOyvatouecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYIHOCTBKO  JI€JIaTh  JIOTMYECKHUE  BBIBOJBI,  CTPOUTH
NIOCJIEN0BATENbHBIE pacCykaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T€OMETPUH
OPUBOJUT K OLIMOKAaM B PELIEHUU TeoMeTpuueckux 3anad. OOydaroniyecsi MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  INPUBOAIAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npencraBieHus. VM ClI0)KHO BBIMOJHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPHUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aNIOMUHAHUS U BOCIIPOU3BEICHUS yUeOHOT0 MaTepraia CHU>KEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOM JESTeNbHOCTH, CYXEHHS o00beMa MaMsTH.
Obyuaromumcest ¢ 3[IP TpeOyercst Oosbliie BpeMEHHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyaJau3auus 3HAaHUW 110 ONIOPE NPU BOCTIPOU3BEICHUH.



Jlnst mpeo1oneHus TPYAHOCTEN B U3y4YeHHH Yy4eOHOro npeameTa «MaTtemaTuka»
HeoOXxoauma —ajamTanus o0beMa M Xapakrepa ydyeOHOro wmatepuana K
[O3HAaBaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINI Marepuai
IPENOAHOCUTh HEOOJBIIMMU TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBAThH
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHMN, HEKOTOpblE TEMbI JaBaTh Kak
03HAaKOMHUTEIIBHBIE; HCKIIFOYATh OTAEIBHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUUECKUAN
MaTepuall PEKOMEHAYETCS HM3ydaTh B IPOLECCE NPAKTUYECKOW ACATENBHOCTH IIO
pemieHnto  3agady. OpraHuyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
JCSTENIbHOCTH y4YalluXcsd Ha YpPOKaX MaTEeMaTHKH CHOCOOCTBYIOT MNPOYHOMY H
CO3HATEIIPHOMY YCBOCHHIO OA3MCHBIX MAaTEMAaTHUCCKUX 3HAHUI M YMEHUH.

Hesan 1 3axa4u n3y4ennsi yueOHoro npeamera «MaremMmaTuka

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHHA (YHMCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHK1IMA),
00€eCleynBaroIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTOo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOIIETO MUPA, IOHUMAaHUE MAaTEMAaTUKH KaK
4acTH O0IIeH KyJIbTyphl YeJIOBEUECTBA,

" pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydaromMxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIIIUIEHUS, UHTEpECca K U3YUYEHUIO0 MAaTEMATUKH;

* ¢opmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEU B pealbHbIX )KU3HEHHBIX CUTYAIUSAX U MPU U3YYECHUU JPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha fA3bIKE MaTeMaTWUKH U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, WHTEPNPETUPOBaTh M  OLICHUBATh
MOJIyYE€HHbIE PE3YIbTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHHeM CIAeAyIOUINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBwikum y4eOHO-TTO3HABATEIHLHON
NEATEeIbHOCTH: TUIAHUPOBAaHUE pabOTHI, IMOWCK pPAIMOHAIBHBIX IyTEH ee
BBITIOJIHEHUS, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYAIbHOMY pa3BHUTHIO, (OPMHpPOBATH KadecTBa,
HEOOXOJMMBIE YEJIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBbIE MaTEeMAaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXCAd B paMKax MPeIMETHOU
obOnactu «MaremaTrka 1 HTHGOPMaTUKaY;

" pa3BUBAaTh NOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHICCTBJIATh KOPPEKIIUIO MTO3HABATEIbHBIX MpolieccoB oOydatommxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTelIbHbIX N1e(PUIIMTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHayia y 0O0yJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATHUYECKOM Pa3BUTHH;

* chopMUpPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBISIBJIATH U Pa3BUBATh MAaTEMAaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OcHOBHBIC JIMHUU COAEpPKAHUSI Kypca MaTeMaTtuku B 5-9 kiaccax: «Yucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumny, «leomerpus» («I'eomerpuueckue GUTYpHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKIX BEIMYUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApaAJUIENIbHO, KaX/]1asi B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTHUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumojieiicTBuu. Kpome »Toro, ux oOOBEIUHSIET JIOTHYECKas COCTaBJISIONIAs,
TPaAULIMOHHO NPUCYIAsA MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChI
u conepxarenbubie TMHUU. ChopmynupoBaHHoe B DenepaqbHOM TOCYIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuIero oOpa3oBaHMs TpeOOBaHHE «yMETh
OTIEPUPOBATH MOHIATUSAMU: ONPEAECIECHUE, AaKCHOMa, TEOPEMA, JOKA3aTeIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUTDH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUN) OTHOCUTCS KO
BCEM KypcaM, a (pOpMUPOBAHHE JIOTUUECKUX YMEHUN pacipenensieTcs o BCeM rojiam
0o0y4eHus1 Ha YPOBHE OCHOBHOIO 00IIIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenus denepanbHoii paboyeit mporpamMMBbl, pacrpeeaEHHBIM M0 rofaM o0yUYeHus,
CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIIUMUAIBHBIM
BompocaM  oOydaromiyuecss  oOpaliajduch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSATUSIMU M HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJEI0BATEIBHO U
MOCTYIATENbHO, C COONIOACHHEM TMPHUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CHUCTEMY MaTE€MaTHYE€CKUX MPEICTABICHUN OOYy4arolIuXCs C
3I1P, pactmpss u yrnyomsiss e€, o0pa3ys MpoYHbIE MHOXKECTBEHHBIE CBsizu. OO1mume
IIeJIM U3ydeHusi yueOHoro mpeamera «MaTtemarukay mpeacTaBieHsl B DenepaabHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUSI.

Oco0eHHoCTH 0TOOPA M aJANTAIMY Y4eOHOr0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTHUMAaJbHBIX YCIOBUN JJI YCBOCHUS MPOrPaMMHOTO Marepuaia oOy4yaroluuMUCs ¢
3IIP. bonbiioe BHUMaHKE yaeiseTcsl 0TOOpY yu4eOHOro Marepuasna B COOTBETCTBUM €
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPaHEHUH OO0IIero 0a3oBOT0 YpPOBHS, KOTOPBIN
JOJKEH MO COJEPKaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUM C HUX OCOOBIMM 00pa3oBaTelbHbIMH MOTpeOHOCTAMU. Cremxyer
oOnerynTh OBIaAeHUE MarepuanoM oOydaromummuca ¢ 3[IP mocpeactBom ero
JETAJIbHOTO OOBSICHEHHS C CUCTEMAaTUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B NPUMEHEHUM 3HAHUM, UCIOIb3Ys MPUEMbl aKTyaldu3aluu (BU3yalibHasi OIOpa,
amMsITKa).
denepanbHas MporpaMma IpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJBIX Pa3/ieNIoOB B MaTepualibl Il 0030pHOT0, 03HAKOMUTEIBHOTO U3YYECHHUSI.
N3MeHnenns nporpamMmbl B 5-9 kiiaccax

IlpumepHble BuAbI JeaATeabHOCTH oOy4damomuxcss ¢ 3IIP, oOycioBieHHBbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnmedyuBaIOIMeE
OCMBICJIEHHOE OCBOEHHE COAeP:KAHNU 00Pa30BaHus 10 npeaMeTy «MaTeMaTuKa

ConepxaHue BUIOB JesTeNbHOCTH oOyuvaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTSAMU. [IOMHMO HIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmwmx 17151 Bcex 00yqaronuxcsi BUAOB JI€ITEIbHOCTH CIENYEeT YCUIIUTh
BU/IBI ICSITEIIBHOCTH Clielu(PUYHbIE JUTsl JAHHOW KaTEeropuu JeTel, 00ecrneunBarome
OCMBICJIICHHOE OCBOEHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETYy: YCHIICHUE
IPEAMETHO-TIPAKTUYECKON JEATENIbHOCTH C AaKTHUBU3AIMEd CEHCOPHBIX CHCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBbI; OCBOEHHE MaTepHaa ¢ ONOPO Ha aJITOPUTM; «IIOIIArOBOCThY B U3yYEHUU
Marepuaa; UCIOJIb30BaHNUE JOMOIHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBIEC TAOJMIIBI);, PEUYEBOM OTUET O MPOLIECCE U Pe3ybTare IeATEIbHOCTH,
BBINIOJIHEHUE CIEUUAJbHBIX 3a/JaHui, 00ECIeUnBaOIIMX KOPPEKLUHUIO PpEerysiiuu
y4eOHO-TI03HABATENBHOM IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJIbTATA.

®denepanbHas TeMaTUYeCKas U TEPMHUHOJIOTMYECKas JEKCHKa COOTBETCTBYET
DAOII O0O0.

Jnst oOyuaromuxcs ¢ 3I[IP cymiecTBeHHBIM SBISIOTCS TPUEMBI pabOTHI C
JEKCUYECKUM MaTepralioM mo mpeaMery. [IpoBoauTcs chnenuaibHas paboTa 1o
BBEJICHUIO B aKTHUBHBINA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemMbie TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MOJIJIEPIKKA, aJITOPUTMBI PAOOTHI C ONPEICTICHUEM, OTIOPHBIE CXEMBbI JIS aKTyaTu3alliu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTrukay
BXOJUT B TpeIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» M SBISAETCA
o0s13aTeNbHBIM 111 u3ydeHus. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTukay
TPaJAUIIMOHHO M3Y4YaeTcs B paMKaX CIEIYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «AuredOpa» (BKIouYas 31€MEHTHI
CTaTUCTUKUA M Teopuu BeposTHocTel) u «l'eomerpusi». Hactosimeit mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN Yu4eOHbIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO611ee 4ncI0 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUST MaTeMaTUKH (0a30BBIi
YpOBEHB) HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, B 9 kinacce — 204 gyaca (6 gyacos
B HEJIETIO).



I[lnanupyemMblie pe3yibTaThbl OCBOCHUA Y4eOHOro nmpeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 00111er0 00pa3oBaHusi

W3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o0Opa3oBaHMUs
HaMpaBIIEHO Ha JAOoCTKeHue oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS yU€OHOTO MpPEAMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpPaMMbl IO  MaTEMaTUKE
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECA K MPOILJIOMY U HACTOSIIIEMY POCCHUICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOIB30BAaHUIO ATUX JOCTHXKCHHUH B JIPYTrUX HayKax U
MPUKIAAHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
paB, MPEACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIAHCKOTO o00ImecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKMX MPOOJEM, CBS3aHHBIX C
NPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKH, 0CO3HAHUEM BaKHOCTH MOPaJIbHO-
ATUYECKUX MPUHIUIIOB B IESITEIBHOCTU YUEHOTO;

TPYA0BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTU€ B PEHICHUU TMPAKTUUYECKUX 3aaad
MaTeMaTUYeCKOW HampaBICHHOCTH, OCO3HAHHWEM BaXXHOCTU MaTeMaTHYEeCKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU [UJIS YCHEUIHOW mNpodeccuoHaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUIYATHHON TPACKTOPUM OOpa30BaHMs M >KU3HECHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTEeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAILHOMY ©  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlad, pEIICHUHN, pPaCCyKJACHHM, YMEHHUIO BHJIETh
MaTeMaTU4eCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAlMel B [IEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oO1iecTBa, TMOHMMAHMEM MaTEMaTUYeCKOM HayKh Kak cQepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATanoB €€ pa3BUTHUA W 3HAUMMOCTH JIJII Pa3BUTHS ILMBUJIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4YeCKOW KYyIbTYpOW KaK CpPeICTBOM
MO3HAHUS MHUpPa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU HCCIEA0BATEIHCKOM
NeSATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OPMHPOBAHME KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArOMOJTyYnsi:

TOTOBHOCTBHIO TMPUMEHSTh MATEMAaTHUYECKHUE 3HAHUSI B HHTEpPEcax CBOEro
3MI0POBBsI, BEACHHUS 3I0POBOTO 00pasa >KU3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN
peXKUM  3aHATHA W OTAbIXa, peryisapHas  (Qu3nyeckass  aKTUBHOCTB),



c(hOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U
TAKOTO e MpaBa IPyroro 4eioBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALMEW HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPAHHOCTU OKPYXKaroIle cpezbl, INIAHUPOBAHUS IIOCTYIKOB M OLIEHKH UX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKpYXKAIOLIEH cpenbl, OCO3HAaHUEM I100AIbHOIO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MMyTEH UX PELICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COUMAJIBLHOI U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJOBHSIX HEONPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSTeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHUA, HABBIKU M KOMIIETEHIIUU U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
(opmynupoBarh HJeH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX M SABJICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOLUI KOHTPMEp, KOPPEKTUPOBATH
OpPUHMMAaeMble pElIeHUs U JeHCTBUS, (OpMYIHpOBaThb U OLCHUBATh PHUCKU U
HOCJIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynprare ocBOeHHS MPOrpaMMbI MO MareMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METanpeMETHBIE PE3yIbTaThl, XapaKTePU3YIOIIHUECs OBJIAaJCHUEM YHHBEPCaTbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYIATUBHBIMU IEHCTBUSIMHU.

Osaanenue YHUBEpPCAIbHBIMU y4eOHbIMH NMO3HABATEJbHBIMHU
NEeHCTBUAMM:

yCTaHaBIMBaTh  IMPUUYMHHO-CJEACTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUS
MaTeMaTHYeCKOro MaTepuania;

BBISIBJIATh AC(PHUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1a4u;

C MOMOIIBI0 yYUTENs BbIOMpaATh CIOCOO pEeUIeHHMs MaTeMaTHYeCKOW 3ajauu
(cpaBHUBATh BO3MOXKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHUYECKUX 3a/1a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPU PEIICHUH MaTeMaTHIECKON 3a1auH;

NOHMMAaTh M WHTEPIPETHPOBATh MHOOPMAIMIO PAa3IMYHBIX BHAOB H (HOpM
NPECTABICHNUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaudecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

MOHMMATh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMIbBI, CXeMbl H Jp.) JUId WUIIOCTPAallUd, WHTEPHpETali,
apryMeHTalluu.



OBiaseHnie  yHMBEpPCAJIbHBIMH  yY4eOHBIMM  KOMMYHUKATHBHBIMH
JAeUCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO IEATEIbHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICCTBOBATh U HAXOJUTh OOIIME CIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaXOJuTh OOIlee pelleHne U paspeniarb KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIMK U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTHPOBATH
1 OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPHU HAIUMYUHU PA3HBIX TOUYEK
3peHHs W pa3pemarh KOH(JIMKTHI Ha OCHOBE y4éTa MHTEPECOB W TO3HIIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOI TMO3UIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEro pEeIIeHUs B COBMECTHOM
NEATEIBbHOCTH;

BBITIOJIHATh CBOIO YacTh palOOThI, JOCTUTaTh KAYECTBEHHOTO pe3yJjbTaTa H
KOOPAVHUPOBATH CBOU JCUCTBHUS C APYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUIN TTPOTYKT.

OBJiaeHne YHUBEPCAJIbHBIMYU YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUThH LI€NM, BBIOMpATh U CO3/1aBaTh QJITOPUTMBI JUISl PEIICHUS YYEOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh U OCYIIECTBIISITh JCATEIBHOCTh, HANPABICHHYID HA PEIICHUE
3a/1a4 UCCIIEIOBATENBCKOIO XapaKTepa.

dbopmMynupoBaTh U yIEpPKUBATh Y4eOHYIO 3a/Jady, COCTaBJSATh IUIAH U
MOCJEI0BAaTEIbHOCTD JICHCTBUI;

OCYILECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBaTh  MPOLECC MW  pe3yJbTaT ydyeOHOH  MaTeMaTH4YecKOl
NEATEIBbHOCTH;

aJICKBaTHO OIICHUBATh MPABWIBHOCTD UJIM OMTMOOYHOCTH BBIMIOJTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PeIICHUS;

CIMYaTh CIOCO0 JNEWCTBHUS M €ro PEe3yJIbTaT C 33JaHHBIM JTAJOHOM C IIEJbIO
0oOHapy>KEeHHsI OTKIIOHEHUH M OTIMYHM OT ITAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH Y4eOHOU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEeATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
nanbHeIe padoTsl,

peryJIMpoBaTh COCOO BBIPAYKESHUS IMOIIHHA.

[IpenmeTHBIE pE3yJIBTAThl OCBOCHUS MPOrPaMMBbI 110 MATEMATHKE TTPEACTABICHBI
1o rojiaMm oOy4YeHHsI B paMKaxX OT/ACJIbHBIX y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Anredpay, «['eomerpusy», «BeposSTHOCTD H
CTATUCTUKAY.



GOEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Hean n3yyenusi yuedOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHHWE IPYruX [WCLUUILIMH, KaK €CTeCTBEHHOHAy4YHOIO, TaK H
T'YMaHHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIS MTPOIOJKEHN 00pa30BAHMS U
B TOBCEAHEBHOW XMU3HU. Pa3zButhe y 0Oy4aroUIMXcs Hay4HBIX MPEACTaBICHUI O
MIPOUCXO0XKIEHUN
M CYIIHOCTH aJreOpandecKux aOCTpPaKIUi, CIOcO0e OTPaKEHHs] MATeMaTHYECKOM
HayKOM SIBJICHWA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIM MATEMATHYECKOIrO
MOJICIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTaldyd B
COBpeMeHHOM LH(poBoM obmecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTME  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepkaeHus. OcBoeHue Kypca anreOpsl OOecleYMBaET PA3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYaloIUXCSA: OHU UCIOJB3YIOT JACAYKTHBHbIE M HMHIYKTHBHBIC
paccyxjeHus, O0O0OOIeHHEe W KOHKPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoiiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
NESATEAbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOATENBbHOE pEIIeHHEe  3a]ad
€CTECTBEHHbIM 00pa3oM SBISIETCA pealu3alell AedaTeIbHOCTHOrO MPUHLINIA
00yueHus.

B crpykrype mnporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIBHO-METOANYECKHE JuHUU: «Yucna wu
BBIUHCIICHUS»; «AJreOpandeckue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxnasa u3 3Tux coaepkaTeabHO-METOIUYECKUX JIMHUIA pa3BUBaeTCs Ha
OPOTSHKEHUU TPEX JIET M3Yy4YeHUs Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJEHUCTBYSl C IPYTMMH €ro JIMHUSAMHU. B Xolle u3ydyeHus kypca oOydaromumes
MPUXOIUTCS JIOTHYECKH PacCy’KIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM Li€1eco000pa3HO BKIIOUUTH B IPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jiesibl MATEMAaTUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOLIIME  OBJIAJICHUIO  OOYYaIOIIUMHCS ~ OCHOB  YHHMBEPCAJIBHOIO
MaTEMaTUYECKOTO si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, YTO COAECPHKATEIBHON
U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «AmnreOpay» SBISIETCS €ro MHTErPUPOBAHHBIN
XapaKTep.

Conepxkanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEUIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OO0y4arouimxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
AKU3HU. Pa3zBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHATIbHBIMU H
MppAlMOHATIBHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
yuciie. 3aBepIiieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0Opa3oBaHus.



CopepxaHue AByX anreOpanuecKkux JUHUM — « Aredpandeckue BHIPaKEHU» U
«YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOy4YaIOMIUXCA
MaTEMaTUYECKOro armapara, HeoOXOIUMOIOo [UJIsi pElIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPAKTHUKO-OPUECHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHbIIl Marepuan TPYNIUPYETCs BOKPYT pallMOHAIbHBIX BbIpakeHHil. AnreOpa
JEMOHCTPUPYET 3HAYECHUE MATEMATUKHU KaK S3bIKa VISl MOCTPOEHUSI MaTeMaTHYEeCKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUN peanbHOro mupa. B 3amaun oOyueHus
anredpe BXOIAT TakKe JalibHEHIee Ppa3BUTHE AaNTOPUTMHYECKOTO MBIIIICHHS,
HEO0OXOJUMOTr0, B YaCTHOCTH, Ui OCBOCHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKaMU JIEYKTUBHBIX paccyxaeHuil. [[peoOpa3zoBaHre CHUMBOIBHBIX ()OPM BHOCHUT
CBOM crenmuPpUIecCKuid BKJIaJA B Pa3BUTHE BOOOPAKEHUS, CIOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUECTBY.

Conepxanue (QyHKIIMOHATBLHO-TPA(PUUYECKOW JTUHUMU HAIICJICHO Ha MOJYy4YCHUE
IIKOJIbHUKAMU 3HAHUW O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENH JJis
OMHCAaHUS U HUCCIEJOBAHMS Pa3HO-0Opa3HBIX MPOLIECCOB U SIBJICHUM B MPUPOAE U
oOuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHHSI HCIIONIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKa MAaTEMATHKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEICTABIICHUN O POJIM MATEMATUKU B PA3BUTHH IIUBUJIM3AIIUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CormacHo ywyeOHOMY TIuTaHy B 7-9 kiaccax wu3ydaercss Y4eOHBIH Kypc
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielbl COJACpKaHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BBIPpOXKCHHS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

VY4eOHbIN MJIaH Ha MU3y4yeHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEMENI0 B TEUEHHE KAXKIOro rofa oOydeHHs, BCETO 3a TPHU Tofa
00yueHust — He MeHee 306 yueOHBIX YacoB.

COJEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (11O TOJAM OBYYEHUA)

9 KUIIACC

Yucia 1 BbIYMCICHUS

PanmonaneHple 4Kcna, *UppaldOHATbHBIE YHUCIIAa, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHBIE 1poOU. MHOXKECTBO JEHCTBUTEIBHBIX YNCEN; NIEHCTBUTEIbHBIE YMCIIA KaK
OeCKOHEYHbIE JCCATUYHBbIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU IIPSAMOU.

CpaBHEeHHME  JACHCTBUTENBHBIX  uuCeN, apudMeTUYECKHe JACHCTBUS C
JNE€MCTBUTEIbHBIMU YU CIIAMU ™.

Pa3meppl OOBEKTOB OKpYXKAIOLIErO0 MHUpPA, UIMTEIbHOCTh IIPOLIECCOB B
OKpY>KaroleM MUpe.

[Tpubmmk€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTh NpuoOImxeHus. OkpyrieHue



yucen. [Ipuknaka v oneHka pe3yJapTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHMH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBaapatHoe ypaBHeHue. *TlpumMepsl perieHus ypaBHEHUW TpeThed M YETBEPTOU
CTETeHEH pa3IoKEeHUEM Ha MHOXKHUTEITH ™.

Pemenue aqpoOHO-paliMOHANIBHBIX YPaBHEHUH.

Pemenune TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHE C JByMs NEpeMEHHBIMU M ero rpaduk. Pemenue cucrem AByX
JMHEVHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpPOM creneHu. ['padpuyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JIMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprpeTans HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

DOyHKUMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 11apadoJIbl, OCb CAMMETPUH NapadoJIbl.

['paduku byHKITHIA: y = kx, y = kx + D, y = X
y = Jx, ¥ = EI/II/IX CBOMCTBA.

YucsoBblie MOCJI€A0BATEILHOCTH U IPOTPEeCCUM

[ToHsiTHE 4YKCIIOBOM TMOCJIENOBATEIBHOCTH. 3aJaHUE TMOCIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyIioii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reomeTrpuueckas mnporpeccuu. dopmynbsl N-ro diieHa
apu(pMETHIECKON U TEOMETPUIECKOM MPOTPECCHid, CyMMbI MTEPBIX N YJICHOB.

*N300pakeHne WICHOB apuU(PMETHYECKONM M TEeOMETPUUYECKOW MPOrpecCHit
TOYKaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIMAIBHBIA POCT.
CIioxHbIe TPOLICHTHI™.

IIJTAHWPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOeCIleurMBaTh JOCTHXKEHUE CIEAYIOIMIMX IPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

9 KUIIACC

Yucjaa v BLIYUCJICHUSA
CpaBHUBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIA.
Breinmonuate apudmernueckue ASHCTBUSI ¢ palldOHATBHBIMUA YUCIaMU, CoUeTast



YCTHbIE W NHUCBMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHHUS C UPPALMOHAIbHBIMH
YHCJIaMHU.

HaxoauTs 3HaueHHs CTENEHEN ¢ LENbIMU TOKA3aTeIsIMU U KOPHEN; BBIYUCIIATh
3HAYEHUS YHUCIIOBBIX BBIPAKEHUH.

OKpyIJiATh JI€UCTBUTEIbHBIE YHUCHA, BBIIOJHATH IPUKUIKY pe3yJbTaTa
BBIUMCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemarb nuHEitHbIE W KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOIAIINECA K HUM,
MpoCTenIne qpoOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemare nmpocrtenmme CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHW C JIBYMs
MIEPEMEHHBIMHU 1 CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCA
JMHEWHBIM (110 BU3yaJIbHOM orope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd  alIreOpanyeckuM CrocodoM ¢
[OMOILBIO COCTAaBJICHUS YPAaBHEHUS WIA CHUCTEMBI JBYX YPaBHEHHMH C JByMs
EPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUI U CHCTEM YPaBHEHU, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux IpeAcTaBieHUIl (yCTaHABIWBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUH PEILLICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHEWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pElLICHME HEPaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C ITOMOIIBIO
CUMBOJIOB.

PemaTte cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPsIMO#A, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXeMaTHYECKU
pacrooKeHue Ha KOOPANHATHOW TIOCKOCTH rpadukoB ¢hyHKuuil Buaa: y = KX, y = kx

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

K02 (PHUIIMEHTOB; ONKCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W M300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH 1O KX TpaduKam.

PacriosnaBaTh KBajpaTHuHyr0 (QYHKIHIO 10 (OpMYyJe, TPUBOIUTH MPHUMEPHI
KBaIPATUIHBIX (YHKIIUHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucsioBble MOCIEA0BATEIHLHOCTH H TPOTPECCHHU

Pacro3naBaTh apupMETHUECKYIO U TEOMETPUUICCKYIO TIPOTPECCHH TTPU Pa3HBIX
croco0ax 3aJaHusl.

BEBITIONTHATE ~ BBIYUCIICHUS C  HUCIOJB30BaHWEM GopMyd N-TO  4JICHA
apu(pMETHIECKON M TEOMETPUUYECKON MPOTPeccHid, CyMMBbI MEPBBHIX N WICHOB (C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

PemaTe 3a7aun, CBSI3aHHBIC C YUCIIOBBIMU TIOCIIE0OBATEIIBHOCTSMH, B TOM YHCIIE
3aa4il M3 peabHOM JKM3HU (C WCIOJIB30BAHUEM KaIBKYJATOPa, MHU(PPOBBIX
TEXHOJIOTHUH).



GOEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCHI
Hean n3yyenusi yuedOHOro Kypca

OOuue nenu uzyyeHus yueOHoro kypca «I'eometpus» npeacrasiessl B [IOOI1
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HuTCS TIPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUs, JO0Ka3blBaTh HWCTUHHBIC YTBEPXKIACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJIUTH PACCYKICHHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIEHUS. B oO0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCIHUTATEIbHOE 3HAYEHHE W3yUYCHHUS
reOMETPUHU, IPUCYILIEE UMEHHO OTE€UECTBEHHOW MaTEMaTHUECKOM IIKOJIE.

Bropoii 1enpl0 u3yuyeHUsT TE€OMETpUU SIBJSIETCS MHCIIOJIb30BAHHE €€ Kak
MHCTPYMEHTAa NpPHU PELIEHUU KaK MaTeMAaTU4YECKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOLINXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpUM B MIKoie. JlJIs 3TOro Y4HUTEN0 PEKOMEHIYETCs
noa0MpaTh 3aJaud MPAKTUYECKOTO XapaKTepa JJs pacCMaTpUBAEMBIX TEM, YUUTh
00y4aromuxcsi CTPOUTh MAaTEMaTHUECKHE MOJAEIN PEaTbHBIX )KU3HEHHBIX CHUTYaIlHi,
MPOBOANTH BHIYHUCICHHUS W OILICHWBATh aJ€KBATHOCTh TOJYYEHHOTO pe3yibTaTa.
Kpaitne BaxkHO MOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU TPEIMETAMH,
MOTHBHPOBATh HCIIOIH30BATh OMPENCICHUS TEOMETPHUUYECKHX (GUTYpP W TMOHITHMH,
JE€MOHCTPHUPOBATH MPUMEHEHHUE MOTYICHHBIX YMEHUH B (DU3HKE U TEXHUKE. DTU CBSI3U
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpUroHoMeTpruiecKkue COOTHOUIEHUS,
«Metoa xoopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«l'eoMeTpus», KOTOPBIM BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENBI COIEPHKAHUSA:
«I"eomeTpuueckue GUTyphI U KX CBOMCTBAY, «3MepeHne reOMeTpUYECKUX BEIIUUUHY,
a Takxke «JlekapToBbl -KOOPAMHATBI HA IUIOCKOCTH», «BekTope», «/IBrmkeHus
miockocTi» U «IIpeobpazoBanus mog00uU.

Y4eOHbBIN TUIaH TpeIycMaTPUBAET U3yUEHHUE TeOMETPHH Ha 0a30BOM YPOBHE,
UCXOs U3 HE MeHee 68 yueOHBIX YacoB B yueOHOM IOy, BCEro 3a TpU rofa 00ydeHus
— He meHee 204 yacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «TEOMETPHSI» (TIO TOJJAM
OBYYEHMUS)

9 KUIIACC

CuHyc, KocuHYyC, TaHreHC yrioB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. POPMYIIBI IPUBEACHUS.

Pemenue tpeyroibHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemienue
MPaKTUYECKUX 33/1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.



*TIpeobpazoBanue nonoous. [1ogo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEACHUHN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUM OTPE3KOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU™.

Bekrop, gnmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMl HaJ  BeKTopamu. PasyokeHue Bekropa 1O JBYM
HEKOJUIMHEApHbIM BeKTopaM. KoopanHatel BekTopa. CKalsspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JUJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpAMHATaX, MEPECEYECHUE OKPYKHOCTEM M NPSAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa oKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCICHNE JUIMH OyT OKpPYKHOCTeN. [1nomans kpyra, CEKTopa, CErMEHTAa.

*J|BUKEHUSI IIOCKOCTM M BHYTPEHHUE CHUMMETpPUHM (uryp (s1eMeHTapHbIe
npencrasienus). [lapamnensHsiil nepenoc. [ToBopot™.

IJNTAHNPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJILHON PABOYEN ITPOI'PAMMBI KYPCA «T'EOMETPUS» (TIO
I'OAAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHXKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMH OCTPBIX YTIOB, HAXOIUTh C UX TOMOILBIO
pPa3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C HOMOIIBIO KaJbKyJIATOpPA) IJIWUHBI U YTJbl IS
HETaOJUYHBIX 3HAUCHUH.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM I HAXOXKIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEITMYMHAMHU (C OTIOPOH Ha CIIPABOYHYIO HH(MOPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX ITPU PELLIEHUH
OPOCTEUIINX TE€OMETPUUYECKHX 3a]1ay.

Bnanets nouatusimu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX Guryp. [loap3oBaTbes cBOMCTBAMU MO100US MPOU3BOIBHBIX QUTYDP, YMETh
BBIYMCIIATH JJIMHBI U HAXOAMUTH YIJbl Y MOJOOHBIX (pUryp (1Mo aaroputMy y4yeOHBIX
nevicrpuit). IlpumeHATh CBoOMCTBa MOJO0MS B MPAaKTHYECKUX 3a7adax. YMETh
IPUBOJUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOIIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3YyallbHOW OMNOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUYECKUN U (U3MUECKUN



CMBICTI, TPUMEHSTh UX B PELUICHUHN T€OMETPUUECKUX U Pu3ndeckux 3aaad. [[puMeHsaTs
CKIISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIVH U YIJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATD €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI IyTY OKPY?KHOCTH Y PaJMaHHON MEPBHI YIJla, YMETh BBIYUCIIITH IUIOLIA/Ib Kpyra
U ero yacred (¢ Omnopoil Ha cnpaBoO4HYK HHpopMaluio). [IpuMeHsTh noMyYyeHHbIE
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIyYeHHBIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE
MOJENIN JJIA 33]1a4 peajbHON KU3HHU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMCICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUH (MOJB3YSACh, TIE
HEOO0XOIMMO, KaJIbKYyJIATOPOM).

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJITACCBI

esu n3yueHust yueOHOro Kypca

B coBpemenHOM IM(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPHOOPETAIOT BCE
OOJIBITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHUYCCKUX MPUIIOKCHHUM, TaK U UX
poi B oOpa3oBanny. Kaxaplii 4eoBeK MOCTOSSHHO TIPUHUMACT PEIICHHUsI Ha OCHOBE
MMCIOIIHNXCS Y HETO JaHHBIX. A 711 000CHOBAHHOTO TIPUHSTHSI PEIICHUS B YCIOBHSIX
HeJocTaTka WM H30bITKa HWHGOPMAIMK HEOOXOJMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIlLieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOIIMXCA, B TOM YHCIIE
oOyuaroruxcst ¢ 3[IP, ¢GyHKIMOHATBHYIO TPAMOTHOCTh, BKIIIOUAIONIYIO B CeOSl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIIONICH yMEHUE BOCIPUHUMATh M KPUTHUUYECKU
aHAIM3UPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3lUYHBIX (opmax, MOHUMAThH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peajbHBIX TPOIECCOB W 3aBHCHUMOCTCH,
IIPOU3BOJIUTH TPOCTEHUININE BEPOSTHOCTHBIC PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIIMIaAMU cOopa, aHaIu3a W MPEJICTaBIICHNs JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJIaPCTBA MPUOOIITAET 00YyUaOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposSTHOCTP W CTaTUCTHUKA»
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIICAYIONINE COACPKATEILHO-METOINYCCKUE JIMHUM:
«IIpencraBrnenne JaHHBIX U OMTUCATENIbHAS CTATUCTHKAY; « BeposSTHOCTEY; « DIIeMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX W OMUCATEIbHAS CTATUCTHKA»
CIIYKUT OCHOBOH J1si hopMUpOBaHUST HABBIKOB PabOThI ¢ UHPOpPMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax Hu
rpadukax 1m0 cOopa, TPEACTABICHHWS W aHajIW3a JaHHBIX C HWCIOIh30BAaHUEM
CTATUCTUYECKUX XapaKTePUCTUK CPEAHMX W paccewBaHus. PaboTas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP ydarcs cuuThIBaTh U MHTEPIPETHUPOBATH JaHHBIC, BBHIIBUTATH,
apTyMEHTHPOBAaTh W KPUTHKOBATh MPOCTEHINME THUIOTE3bl, Pa3MBIILUISATh Hal



¢dakTopamMu, BBI3BIBAIONIMMUA W3MEHYHMBOCTh, W OIICHWBATh WX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U MTPOLECCHI.

NHTYyUTUBHOE MPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpUu BeposATHOCTEH. bonbioe 3Hauenue nist odyyaromuxcs ¢ 3I1P 3xech umeror
NPAaKTUYECKUE 3aJaHUsl, B YACTHOCTU OMBITHI C KIACCHYECKUMH BEPOATHOCTHBIMU
MOJESIMHU.

[TonsiTHE BEPOSATHOCTH BBOAMTCS KAaK Mepa MPaBIOMOI00Us CIIy4aitHOTO
coObrtust. [Ipu u3ydenun kypca odydarontuecs ¢ 3[IP 3HakomsTCS ¢ pocTedmmmMu
METOJAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYyYallHBIX  JKCIEPHUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIMMHM  CTaBUTh M pelIaTh OoJiee CIOXKHBIE 3aaadd. B Kypc BXOAST
HAYAJIbHBIE TPEJACTABICHUS O CIyYalHBIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaronIuXcs ¢
3[IP ¢ MHOXecCTBaMH W OCHOBHBIMH OIEpallUsIMU  HAJ  MHOXECTBAMH,
pacCcMaTpUBAlOTCA NPUMEPBl NPUMEHEHHUsI Ui pELIeHUs 3a4ad4, a TaKkKe
UCIIOJIb30BAHUS B JPYTMX MAaTEMATHUECKUX Kypcax U YUeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 knaccax u3ydaercs Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBII
BxoAsaT paszaensl: «lIpencraBieHne MaHHBIX M ONUCATENIbHAS CTAaTUCTUKAY,
«BeposaTHOCTbY; «IneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3ydenue nanHoro xkypca OoTBOAMT | y4eOHBINM Yac B HENETIO B TCUCHHE
Kakioro roja o0ydenus, scero 102 yueOHbIX yaca.

COIAEPXXAHUE YYEBHOI'O KYPCA «BEPOSATHOCTH U CTATUCTUKA (I1O
I'OAAM OBYYEHUA)

9 KUIIACC

[IpencraBienue TaHHBIX B BUJI€ TaOIUII, AMArpaMm, rpaduKoB, HHTEPIIPETAIIUS
naHHbIX. UTeHne u mocTpoeHue Tabiuil, JuarpaMM, TpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroapHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPHKH.

*T'eomeTpuueckas BeposITHOCTh. CiaydailHbIM BBIOOp TOYKH M3 (UTYphI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPY>KHOCTH™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibiTaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHiT B cepun ucnibiTanuii bepuyiu.

CrnyvaiiHas BeJIMYMHA W PACHPEIECICHHE BEPOATHOCTEH. MaremaTudeckoe
oxujanue u gucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEHEr0 3HAYEHUS BEINYMHBL. MaTeMaTH4eCKOE 0KUTAHUE U JUCIICPCUS CITyYaAHON
BEJIMYMHBI YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymm.



[Tonarue o 3akoHe OoJsbIIUX yuceN. M3MepeHue BEpOsITHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTucTUKa» B 7-9
KJIACCaxX XapaKTEPU3yIOTCs CICYIOIUMHU YMEHUAMM.

9 KJIACC

N3Bnekats u mpeoOpa3oBbIBaTh MH()OPMALINIO, IPECTABICHHYIO B PA3IMUHBIX
MCTOYHHMKAX B BHJIE€ TaOJHIl, AUarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BUJEC
Ta0JINILL, TUarpaMm, rpapuKoB.

PemaTe npocreiinme 3a1a4un opraHu30BaHHbIM IEPe00pPOM BapUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetrp mpencraBiieHHe OO0 OMUCATEIbHBIX XapaKTEPUCTUKAX [JIs MACCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIIE IOJIb3YSACh
pe3ysibTaTaMi MPOBEAEHHBIX U3MEPEHUHM U HAOIIOeHUM (C OMOpPOil Ha CIpPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTs BepOATHOCTU CIydyalHBIX COOBITUI B M3yYEHHBIX OMbITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHHUM 10 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMeTrs mnpencTtaBieHWEe O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUH
BEPOSTHOCTEM.

Nmerp mnpenctaBieHUE O 3aKOHE OOJBUIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4EOHOro mnpeaMera
«MatemaTuka» (QenepanbHON aJIanTHPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOTpaMMBbl OCHOBHOTO OOIIETO 0Opa3oBaHHS
o0yyJaroImuxcs ¢ 3aJep>KKOM IMCUXMYECKOrOo pa3BUTHs, B LI€JIOM COBMAJAIOT C COOTBETCTBYIOLIUM pa3lesioM (enepaabHON
paboueii mporpamMmsl yueOHOTO npeamera «MaTtematrka» 00pa3oBaTEIbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu
3ToM OpraHuzanus BIPABE caMa BHOCHTb WU3MEHEHHUS B COJEpPKAHUE M pPaACIpenesieHHuEe yd4eOHOro Marepuaga Mo rojam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YYEHHUS TEM M KOJUYECTBO YacOB HA OCBOEHUE KaXKJIOH TEMBbI, OIpEJeIeHHE
OpraHu3alUOHHBIX (popM 0OydeHus U T.11. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH OIpeAessieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanuer YMK, nunuBruayanbHbIMU ICUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HMMH Yy4€OHBIX TE€M, PEKOMEHJAUUsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaia IO MaTeMaTHKe,
npecTaBiIeHHbIMU B [10sCHUTENBHON 3anTUCKE.

9 kaacc (He menee 102 U)

Ha3zBanue
paszaesia (TeMbl)
OcHoBHOE coaep:kaHue OcHoBHbBIE BU/BI I€SITEJILHOCTH 00y4aI0IMXCs
Kypca (4uci10
4acoB)

Yucaa n PanyionaneHble uncna, *uppaloHalibHbIe YMClIa, KOHEUHbIE U | Pa3BuBaTh mpeacTaBjeHdsl O 4YHMCIax: OT MHOXECTBa

BBIYHCJICHHUS. OECKOHEUHBIE IECATUYHEBIE Tpolwu. MHOXECTBO | HATYPAJIbHBIX YHCETT IO MHOXKECTBA JACHCTBUTEIBHBIX YUCE.

JlelicTBUTE/IbHBbIE |JCHCTBUTENBHBIX  4YMCEN; JCHCTBUTENbHbIE 4Yucia Kak | (O3HAKOMHMTBLCSA c BO3MOKHOCTBIO MPEACTABICHUS

qyuciIa OCCKOHEUYHBIC JEeCATUYHBIE MpoOu. B3auMHO OJIHO3HAYHOE |EHCTBUTEIHLHOTO YHCTa KaK OCCKOHEYHOU JECSITUYHOU APOOH,

9 9) COOTBETCTBUE MEXIY MHOXXECTBOM JICHCTBHUTEIbHBIX YMCENl U |MPUMEHATh JECATHUYHBIE NPUOIMKEHHUS pPAlUOHATIBHBIX U
MHOKECTBOM TOUYEK KOOPAMHATHOU MPSMOH. HUPPAMOHATIBHBIX YHCET.
CpaBHeHue  JCUCTBUTENBHBIX  UHceN, apudMeTHUeckue | *3anucpiBaTh, CPaBHMBAThH " YHOpPSiI0YMBATh
JNEeHCTBUSA C JEHCTBUTENBLHBIMYA YHCIIAMH.* JeHCTBUTENILHBIE YHCIIA™.
[TpubmmkE€HHOE 3HAUCHUE BEIMYMHBI, TOYHOCTh MPUOIMKEHHS. | BBIOJIHATB, CcouyeTass yCTHbIE M NHChbMEHHBIE MPHEMBI,
Oxpyrinenne wuyucen. [lpukuaka u  oOIeHKa pe3ysIbTaToB|apudMeTHyecKkHe IeCTBHA C PALUOHAIBHBIMH UHCIAMU;




BBEIYHMCIICHUH.

HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMU U
KOPHEW; BLIYUCJISTHh 3HAUCHUS YUCIOBBIX BBIPAKECHUU.
IMonyyuTh mnpejacTaBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCeJl B PAKTUYECKOM IESITENBHOCTH YEJI0BEKA.
AHaM3MpPOBaTh M JeJaThb BBIBOAbI (110CIE COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPHUOJIMKEHHS ICHCTBUTEIHHOTO YHCIA
IIPU PELICHUH 3a/1a4.

OKpyrifiTh JEHCTBUTEIBHBIC UYNCIA, BHIMOJIHATH NPUKUIAKY

pe3ysipTaTa  BBIYMCICHUM, OLEHKY 3HAUY€HUH  YUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.
YpaBHeHus JIuneiinoe ypaBHenue. Pemenue ypaBHeHMH, cBomdmuxca K|OcBauBaTh, 3allOMHMHATL W NPUMEHATH Trpaduyeckue
U HEpaBeHCTBA. JIMHEWHBIM. MeTOoAbl IIPY PELICHUM YPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBangpatHoe ypaBHeHue. Pemenne ypaBHEHWH, cBOASIIUXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha AITOPUTM  Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHbIE ypaBHEHHUS. necTBuit).
nepeMeHHOMn *Tlpumepbl pellieHUus ypaBHEHUW TpeThedl u  4eTBEPTOI | Pacmo3HaBaTh 1ieible U APOOHBIC YpaBHEHUSI.
(14 9) CTENEHEN pa3JIoKEHUEM HAa MHOKHUTENN. ™ Pemarp JiMHeHHbIe M KBaJApaTHbIe YPaBHEHHMs, YPaBHEHHI,
Pemenue npoGHO-paliiOHaNIbHBIX YPaBHEHUH. CBOASIIMECS K HHMM, IpocTelline JIpoOHO-pallioHaIbHbIE
Permenue TekCTOBBIX 337au anredOpandeckuM METOIOM. YpaBHEHU.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cyk1aTb MX W PpemiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €ro rpaduk. |OcBauBaTh W MPUMEHSATH NPUEMBI PEIICHUS CUCTEMBI JBYX
U HEPaBEeHCTBA. Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C IByMs IEPEMEHHBIMH U | INHEHHBIX YPABHEHHUM € IBYMS IIEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucremsl e€ pemeHue. PemieHne cucTeM ABYX YpaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SBIISIETCS JIMHEUHBIM
YPaBHEHMH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH. (o BU3yaJIbHOH O1IOpE).
(14 4) ['paduaeckass mHaTEpHpeTanust cUCTeMbl ypaBHeHUW ¢ aByMms | McnmoJb3oBaTh (DYHKIIMOHATBHO-TpaUecKue MpeICcTaBICHUS

MePEeMEHHBIMH.
Pemenne TeKCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

JUI pellieHHs] U HCCJIeI0BaHNsl YDABHEHUH U CHCTEM.

AHATU3MPOBATHh TEKCTHI 3a/1a4, peliaTh UX alredpanvyeckuMm
CHOCOOOM: MEPeXOauTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3aJ1auM K airedpandyeckoi MojIeau MyTEM COCTaBICHHS CHCTEMBbI




YpaBHEHUH; pelaTh COCTaBICHHYI0 CHCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € MCTOPHEl Pa3BUTHS MATEMAaTUKU

YpaBHeHus

U HEPaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeitHbIe HEpaBEHCTBA ¢ OAHOM IEPEMEHHOM M X PEILICHHUE.
CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW M X
peleHue.

KBanpaTrHble HEpaBEHCTBA U UX PELICHUE.

I'paguueckas  MHTepHpeTanusi HEPaBEHCTB U  CUCTEM
HEPABEHCTB C JABYMs IEPEMEHHBIMHU.

Yurarh, 3anMchiBaTh, MOHMMAaTh, MHTEPNPETHPOBATH
HEpPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHUIO.
BoInosHsTh 1peoOpa3oBaHusi HEPABEHCTB, MCMOJIb30BATh IS
npeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIE HEPABEHCTBA.

Pemath,  nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PeLIaTh UX; 00CYKAATH [10JyYCHHbIE PELLICHHU.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW TPAMOHM, 3amMChIBATH PELICHHME C IOMOUIbIO
CHUMBOJIOB.

PemaTs KBajpaTHble HEPABEHCTBA, MCIOJB3Ys TIpaduueckue
IIPEJICTaBICHHUS.

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

DOyHKIUH
(16 u)

KBanpatnunas ¢yHkuus, e€ rpaduk u cpoiicra. [lapabona,

KOOPJIWHATHI BEPIIMHBI TApadO0IIbl, 0Cb CAMMETPHH MapadOIIbL.

CreneHHble (YHKIIMH C HATYPATbHBIMU MTOKA3aTeNsIMH 2 1 3, UX

rpaduku ¥ CBOMCTBA.

Ipaduxu pynkumit:y = kx,y = kx + b,,y = ax?,y = ay
K

= \/},y :;_

Pacno3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil; HILTIOCTPHPOBATH
CXeMATHYeCKH, 00BSICHATH PACIIOJIOKEHNE Ha KOOPAWHATHOM
IIOCKOCTH rpadukoB GpyHKimi Buna:y = kx,y = kx + b, ,y =
ax?, y = axd,
— _k o
Y = /X, Y = — B 3aBUCHMOCTH OT 3Ha4eHUIl KOd()PHUIHMEHTOB;
X

ONKMCHIBATh UX CBOWCTBA.

Pacmo3HaBaTh KBaApaTUUHYIO (QYHKIUIO TTO popmyie.
IlpuBoauTHL TpPUMePbI KBAJPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHON
Gyskuum Yy = ax’> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HaIPaBJISIONMIECH TOMOIIIBIO).

CTpouTh M 1300paKaTh cCXeMaTH4YeCKH rpadUKI KBaIPaTHUHBIX




¢yHKUMH, 3a7aHHBIX opMynamu Buaay = ax4,y = ax’> + ¢, Y
=a(x +p)), y=ax’ + bx + ¢ (opu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOA).

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

YucoBbie
MmocJjie0BaTeIbHOC
TH

(15 9)

[ToHsATHE YMCIOBOM MOCIIEAOBATEIBLHOCTH.

3amaHne TOCIIEAOBATEIFHOCTH PEKYPPEHTHOH (dopmynoi u
dopmynoii N-ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccun. opmynsl n-
ro 4jeHa apuMeTHUecKo M TreoMeTpUyecKoW Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

*MN300paxkeHue 4jIeHOB apU(PMETHUYECKON U reoMeTpuyecKon
IIPOrPECCUM TOYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIuHeNHBIN M SKCIIOHEHIMATIbHBIN POCT.

Crno’xHbI€ POLIEHTHL. ™

OcBanBaTh M MPUMEHATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyITy N-TO WiICHa OCIeI0BATEILHOCTH WIIN

PEKYPPEHTHYIO bopmyny U BBIYHCJISATH YJICHBI
IIOCJIE0BATEIBbHOCTEH, 3aIaHHBIX ITUMU dopmynamu.
YcranaBiauBathb 3aKOHOMEpPHOCTh B IIOCTPOCHUNU

IIOCJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3sHaBath  apuMETHUYECKYIO M T'€OMETPHYECKYIO
IPOTPECCUU NPU pa3HBIX Croco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCHOJNB30BaHMEM (GOpMyNT N-TO 4YieHa
apu(METUYECKOH U TE€OMETPHUUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOIl Ha CIPaBOYHYIO0 HHPOPMAIIHIO.
*N300paxkaTh WICHBl IIOCIEAOBAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M IBJCHUH U3 PeanbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apUPMETHUEcKOi
IpOrpeccuu, B TE€OMETPUUECKOM mporpeccuu; *nu3o00pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH IpapuuecKu™.

Pemars mnpocreiimme 3aga4yM, CBA3aHHBIE C YHCIOBBIMU
MOCJIE0BATENbHOCTAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HM  C  HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37K TPOHHBIX TabIUI], rpaUUECKOro KaabKyasTopa U T.I1.).
*PemiaTh 3a1a4M Ha CI0XHBIE IPOLICHTHI, B TOM YHUCJIE 337a4u U3
peasibHOM MPaKTUKH (C UCTIONIB30BAaHUEM KaJIbKYJISTOpa).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKH.




IMoBTOpEHHUE,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(18 9)

Yucaa W BbIYUCIeHHs (3aIHCh, CpPaBHEHME, ACHCTBHUS C
I[eﬁCTBHTeJ’IBHLIMH qucilaMu, 4YuCJIOBasg IpsaMasd, HNPOUCHTHI,
OTHOILICHUSI, POIOPIIMHU; OKPYTIICHHE, IIPHOIIMKCHUE, OLICHKA;
pelIeHHEe TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOOOM).

AJredpanyeckue BbIpa)KeHUs (mpeoOpazoBaHue
anreOpanyecKuX BBIPAKEHHMH, TOMTyCTUMbIC 3HAUCHHS).
@®yHknuu (IOCTPOEHHE, CBOMCTBA HW3YYEHHBIX ()YHKIIMA;
rpadguyecKkoe pelIeHue ypaBHEHUH U HX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO,
olepalnyy HaJ MHOXECTBAMH, HCHOJb30BaTh Tpadudeckoe
IIPEJICTAaBICHUE MHOXKECTB Ul OIIUCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHUCINA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JEIMMOCTH, LIEJI0€ YHUCIIO, MOJYJb 4YMCIa, OOBIKHOBEHHAs M
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBI KOPEHb.

BbInoJHATL JeHCTBUSA, CPABHUBATH M YIIOPSA04YMBATh YUCIIa,
IIPEACTABISAITh YHCIA HAa KOOPAMHATHOM IIPSAMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPHUKHAKY M OLEHKY pe3yJlbTara
BBIYMCIICHU.

PemaTh TekcTOBBIE 33a1a4H ApUPMETUUECKUM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEPKAIIUE IIPOLICHTHI, 10U,

YacTH, BBIPAKAIOIIME 3aBHCHUMOCTU: CKOPOCTb — BpeMs —
paccrosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTD TPY/AA.

Pa3ouparpb peanbHble KU3HEHHBIE CUTYalllH, (GopMYJIMpPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUThH pEUICHUE, NPUMEHSA
MaTEMaTHYECKHUN anmnapar, HHTePIpPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHATHUSIMH: CTENEHb C ILEJIBIM I0KA3aTellEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas ApoOb, TOXIECTBO.

BbINOJHATL OCHOBHBbIE AeifiCTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBbIBaTh IElble, APOOHO-PALMOHATIbHbIE
BBIDQXEHUSI U BBIPAXEHUS C KOPHSMH, pEalu30BbIBATh
pa3jgoKEHUE MHOTOWIEHa HAa MHOXHUTEIU, B TOM 4HCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajpara
CYMMBI U pa3HOCTH (C OMOpOW Ha CHPaBOUHYIO MH(OpMAIHIO);
HaXOJUTh JOIYCTHMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl IPOOHO-
palOHaIbHBIX BBIPA)KEHUH, KOPHEH.

MopaeaupoBath ¢ IMOMOILBIO (OPMYN pealbHble MPOLECCH U




SIBJICHUSL.
OnepupoBarh noHsTUAME: QYHKIMS, TpaduK QYHKIUHN, HYIH
GyHKIMM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHHSA, HAUOObIIEe M HAMMEHBIIIeE 3HAYCHUS
GyHKIHH.

AHAJIN3HPOBATh, CPABHUBATD, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpapUKU.

OnepupoBaTh NOHATHSIMU: ITPsSMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ MPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBajipaTHuHas QyHKIus, napadoia, runepoosa.

HUcnoab3oBarsh rpagukm 115 ONPEAEIICHUS CBOMCTB, IPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3ajad U3 JPYTux ydeOHbIX
IIPEIMETOB M PEalbHON XU3HU; MOAEJHPOBATH C ITOMOLIBIO
rpauKOB peabHbIE MPOLIECCH U SBJICHHUS.

Boipaxath ¢opMyJIaMu 3aBUCUMOCTH MEXAY BEIIMUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUSA» (I1O 'OJAM OBYYEHUA)

9 kaacc (He MeHee 68 )

Ha3Banmue
pa3nena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Tpuronomerpus.
Teopembl
KOCHHYCOB M
CHHYCOB.
Pemenue
TPEyroJibHUKOB
(16 1)

Omnpenenenne TpuroHomerpuueckux ¢GyHkiuil yrios ot 0° go
180°. KocuHyc u cuHycC mpsiMoro M Tymoro yria. Teopema
KocuHycoB. (OO00OmEHHAs) TeopemMa CHHYCOB (C paguycoM
OTNHCAaHHOM OKpYXHOCTH). HaXxo)xieHune AJIMH CTOPOH U BEIUYHH
YTJIOB TPEYTOJIHHHUKOB.

dopmyiia mIoLM@aaAd TPEYroJIbHUKA Yepe3 JBE CTOPOHBI U YIoi
Mex Iy HUMHU. DopMyria TIomany YeThpEXYrobHUKaA Yepe3 ero
JIMaroHaIN U YTOJI MEXy HUMH.

@®opmMyJIMPOBAaTh  ONpeJeJeHUs]  TPUTOHOMETPUYECKUX
GyHKIMHA TYNBIX W TPSAMBIX YIJIOB C BH3yaJlbHOH ONOPOH.
DopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCAHHON OKPYKHOCTH).

Pemiath TpPEyrojpHUKM C ONOPOM Ha aNrOPUTM YUEOHBIX
JEUCTBUMN.

Pemares  mnpaxkTHYeckue 3agaud, CBOAfALIMeCS K
HAXO0’KICHUIO PA3JIMYHBIX )JIEMEHTOB TPEYroJlbHUKA.




HpaKTI/I‘IeCKOC IMIPUMEHCHUEC NOKA3aHHBIX TCOPEM.

IIpeo6pa3zoBanne | *IlonsTue o mpeoOpa3oBaHUM OI00OUS. OcBauBarth MOHSATHE npeoOpazoBaHus nooous.
Mo 00us1. COOTBETCTBEHHBIC AIIEMEHTHI MTOA00HBIX (PHUTyp. HcciienoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (pUryp npu
MeTtpuyeckue Teopema 0 TIPOM3BEACHUHM OTPE3KOB XOpJI, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTh mpuMepsl mon00us B
COOTHOILEHUS B MPOM3BEICHUNA OTPE3KOB CEKYIIHUX, TeopeMa O KBaApaTe |OKPYKaIOIIeH JeHCTBUTEILHOCTH.
OKPY:KHOCTH KacaTeNbHOU. [I[puMeHeHNe B pelieHuH TeOMETPUIECKIX 3a/1a4.” | *BbIBOUTh METPUYECKHE COOTHOIICHUS MEXIY OTPEe3KaMu
(10 v) XOpJZ, CEKYIIMX W KacaTelbHbIX C HWCHOJb30BAHUEM
BITMCAHHBIX YTJIOB M MOJAO0HBIX TPEYTOJIHLHUKOB.
Pemath TEOMETpPUYECKHE 3aJaud W 3aJaud W3 pPealbHOU
YKU3HU C MCIIOJIb30BAHUEM TOJI00HBIX TPEYTOJIHHUKOB. ™
BekTopsbI OrnpezieliecHHe BEKTOPOB, CIIOXKEHHUE W Pa3HOCTh BEKTOPOB, | Mcmo/ib30BaTh BEKTOPHl KaK HaNpaBJICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHUCIIO. HCCJIe10BaTh reOMETPUYECKUI (mepemerenue) nu
®Du3nYecKuil 1 TEOMETPUYECCKUN CMBICIT BEKTOPOB. ¢usudeckuid (CWiia) CMBICIBI BEKTOPOB C OIOpPOW Ha
PazyioxkeHre BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIPOCHBIN ILJIaH.
Koopaunatel BekTopa. 3HaTh omnpeaeJeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
CKaJIipHOE TIPOW3BEJCHHE BEKTOPOB, €r0 MPUMEHECHHE JUIS | YMHOXKCHUS BEKTOpa Ha YHCIIOo, HCCJIe0BATh
HAXOX/ICHUs JJIMH U YTIIOB. reOMEeTPUUYECKUN U U3NYECKUIN CMBICIBI ATUX OTEPAIIHiA.
Pemenue 3a/1a4 ¢ MoOMOIIBI0 BEKTOPOB. Pemiath TreoMEeTpUYECKHE 3aJa4ydl  C  HUCIOJIh30BAaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXAaHHUKH. PackiaapIBaTh BEKTOP 110 TBYM HEKOJTMHEAPHBIM BEKTOPAM.
Hcnoap3oBaTh  CKaJlspHOE  MPOU3BEJIECHHUE  BEKTOPOB,
BBLIBOJAHUTDL €T'0 OCHOBHBIE CBOMCTBA.
BoruncasTe CyMMy, pa3HOCTb M CKaJspHOE IMPOU3BEICHUE
BEKTOPOB B KOOpIMHATAX.
I[puMeHsiTh CKAJIPHOE NPOM3BEACHUE IS HAXOXKACHUS
JUTHH U yTJIOB.
JlekapToBbI JlekapTOBBI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NOHSITHE TIPSIMOYTOJBLHON CHCTEMBI KOOpPJIMHAT,
KOOPAMHATHI Ha | *YpaBHeHUE MPAMON.* YTIIOBOW KOA(PGUIIMEHT, TAHTEHC YIJIa |JIeKapTOBBIX KOOPAUHAT TOUYKH.
IJI0CKOCTH HAKJIOHA, TapaJuIeIbHbIC U MIEPIICHANKYISIPHBIC MPSIMBIC. HccnexoBarh ypaBHEHUE MPSMOM U OKPYKHOCTH € OITOPOH Ha
9 v) YpaBHeHHE OKpY>KHOCTH. HaxoxaeHne KOOpAWHAT TOYEK | BOIPOCHBIH IJIaH.

MIEPECEUECHMS] OKPYKHOCTH U MPSMOMU.

HaxoauTts eHTp U pagnyc OKpYKHOCTH IO €€ YPAaBHEHUIO.




MGTOI[ KOOpAuHAaT IpH PEIICHHUHU I'COMCTPUYCCKUX 3aaa4.
Hcnonp30BaHue MeTO1a KOOpAUHAT B NPAKTUYCCKUX 3aJavdax

PemaTh 3a1auM Ha HAXO0KJICHUE TOUEK I1EPECECUEHUs PSIMBIX
U OKPY>KHOCTEH € MOMOIIBI0 METO1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(QUIMEHTa TPsIMON
IpU PpELIEHUM 3a4ad, A ONPEIEICHUsS PpacOJIOKEHUs
MPSIMOM.

IIpumeHATH KOOpAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3a]ad, [UIsi TMOCTPOEHUS MaTeMaTHYeCKUX
MOJIeJIel peabHBIX 3a/1ay («METOJ KOOPAMHATY).
IMonb3oBaThCA Uil TMOCTPOCHHUST W MCCIEIOBaHUU
U(PPOBBIMU pECypCaMHu.

3HAKOMHUTBCS C HCTOPUEN PAa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOI'0YT 0JIbHHUKH.
Jduuna
OKPY:KHOCTH H
IUI01AAb Kpyra.

[TpaBuiibHbIE MHOT'OYTOJIbHUKH, BBIUHCIEHHE HX 3JIEMEHTOB.
Yucno m W JyIMHA OKPYXHOCTU. JlJIMHA AYrd OKpPYXHOCTH.
Pangnannas mepa yria.

[Tnomane Kpyra M €ro 3JEMEHTOB (CEKTOpa U CErMEHTA).
Beruucnenue miomazneit Guryp, BKIOYAIOLUMX JIEMEHThI KpyTa.

®opmyIpoBaTh olpezesieHue
MHOTOYI'OJIbHUKOB, HAXOAUTh X JIEMEHTHI.
IMosb30BaTHCS MOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM C
IIOMOLIbIO IPaBWJIBHBIX MHOI'OYTOJIBHHKOB, ONpeaeasiTh
YHCIIO 7T, JJIMHY AYTU U paldaHHYI0 Mepy yriia o o0pasity.

IIpaBHUJIbHBIX

Borunciienue IIpoBoauTh NMepexoa OT paJlaHHON MEpHI yria K IpagyCHOU
miomanen ¥ HA00OpOT MO BU3yaJbHOW OMOpe.
8 OmnpeaensTh IOLIA1b KpyTa.
BoiBoauts gopmyJibl (B TpalyCHOM U paguaHHON Mepe) A
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN IJIaH.
BuruucasaTe 1oiomanu  QuUryp, BKIIOYAOIIUX AJIEMEHTHI
OKPYXHOCTH (Kpyra) C OOPOii Ha CIIPABOYHYIO HH(POPMAITHIO.
Haxoautp muioniaay B 3a7ia4ax peaibHON KU3HH.
JABuaxeHust *TloHsITHE O TBUKEHUHU TIJIOCKOCTH. Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IVIOCKOCTH [TapannenbHbIil TEpeHOC, MOBOPOT U cUMMETpHsi. OCH M HEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 4) CHMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS MAPAUIEIBHOIO IEepeHoca,

[Tpocreiinye npuMeHeHUs B pEIICHUH 3a1a4™.

IIOBOPOTa MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OIOPOM.
HaxoauTh HEMOIBM)KHBIE TOUKH TI0 00pasIry.

HaxoanTh 1IEHTPBl U OCH CUMMETPUI IPOCTEUIINX QUTYp 11O
obpasiy.




*TIpuMeHATH NapajUICIbHBIM NEPEHOC U CHUMMETPHUIO IIPH
pelLIeHIH T€OMETPHUECKUX 3a/1au (pa3douparb MpUMEPHI).
Hcnoan3oBaTh 17151 HOCTPOSHUS U UCCIIEOBaHUIN LIUPPOBBIE
pecypcesL.™

IToBTOpEHME,
00001IeHHE,
CHCTeMaTH3auusl
3HAHMH

(7 9)

[ToBTOpeHHE OCHOBHBIX TOHATHH W METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreitmme reomerpuueckne QGUTYpBl W HMX CBOWCTBA.
N3mepenne reoMeTpruiecKux BETUYHH.

TpeyroapHUKH.

[TapanienpHble U NEPIEHIUKYIISAPHBIE IPSIMBbIE.
OkpyXHOCTb U Kpyr. l'eoMerpuueckue MOCTPOCHUS. YTIIbI B

OKPY’KHOCTH. BrnmcanHple ¥ ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPY’KHOCTb.

YeThIpEXYroJIbHUKH. Bnucannsie u OIMMCaHHBIC
YEThIPEXYTOJIbHUKH.

Teopema Iludaropa u Hayana TpuroHomerpuu. Permenue oomux
TPEYTOJIbHUKOB.

IIpaBunBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mnockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomans. Beraucnenne nuomaneit. Ilnomann nogo6HbIX Guryp.
JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH.

BekTopbl Ha TUIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCAPEHHbII M  PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TPEYrOJIBHUK, MEINaHa,
OucceKTpuca U BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpamw,
poMO, NPSAMOYTOJBHUK, KBaJapaT, Tpamelus; OKpPYKHOCTb,
KacaTeJbHast; paBEHCTBO U MOJ00Ke (PUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M NEPHEHIUKYJIAPHOCTD INPSAMBIX, YIrOJ
MEXAY MNpPAMBIMH, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
HIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIAIU Kpyra,
00bEMa NPSMOYTOJIBHOTO Mapajuieenunesa.

OnepupoBaTb NOHATHAMM: IPSAMOYIOJIbHAs  CUCTEMA
KOOpJMHAT, BEKTOP, MCHOJb30BATh OTH IIOHATHS IS
MIPEACTABJICHUS JTAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHME OCHOBHBIX IIOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3iIu4yHbIMM 4YacTIMH Kypca.
Boi0upaTs MeToa I peLIECHUS 3a0a4u.

PemaTh 3apaum U3 MOBCEIHEBHOMU KU3HH.

TEMATUYECKOE IJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTHUKA»
(IO TOJIAM OBYYEHUS)

9 kyacc (He MeHee 34 4)




Ha3Banue
pa3zaesa (Tembl)
(umncy10 Yacon)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 9)

[IpencraBnenne  ngaHHbIX.  OnmcarelbHAsT — CTaTUCTHKA.
Onepanuu Haa coObITHAMEI. He3aBUCMMOCTE COOBITHIA.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh
3HaHUM.

PemaTtp 3a1aum Ha IPEICTABIICHUE U ONIMCAHUE JAHHBIX.
Pemarr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
Oo0BeAMHEHUS U TepeceyeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U JIepeBa CIIy4alHOTO OMbITA.

Pemiath 3aga4yM Ha TiepevHclIieHUE KOMOWHAIMK (dymcia
MEePECTAaHOBOK, YHCJAa COYETaHUI), Ha HaXOXKIEHUE
BEPOATHOCTEN COOBITHI € MPUMEHEHNEM KOMOUHATOPUKH,
B TOM YHCJIE€ C UCIIOJIb30BaHUEM TpeyroJibHuKa [lackans

cucremy

DJIeMeHThI
KOMOHMHATOPUKH
(44)

KomOunatopHoe mpaBwio yMHOXeHHs. [lepecTaHOBKH.
®akropuan. CouetaHus M 4yuciao codyeTaHuil. *TpeyronbHuK
[Tackans.™ IIpaxTnueckas pabora «Bprancnenune
BEPOSITHOCTEH C MCIOJIB30BaHMEM KOMOMHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TAOIUII.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSATHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXEHHS, YMOPAAOYECHHAs
napa, Tpoiika 0ObeKTOB, IEPECTAHOBKA, (haKTOpHal Yhca,
COYeTaHue, YUCII0 CoYeTaHuH, *TpeyroiabHuk [lackams.™
Pemiate mpocreiimme 3agauyM  Ha  IEPEUYHMCIICHUE
YIOPSIOYEHHBIX M1ap, TPOEK, IePEUNCIEHUE TePECTaHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (110
o0pa3siry).

Pemiatp mpocreiimue 3agayM Ha NPHUMEHEHHE YHUCIIa
coyeTaHuil B anredpe (COKpaliéHHOE YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBsionei moMoIbo).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAONUI] B XOJA€ MPaKTHYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckast
BEPOATHOCTH

*T'eomerpuueckasi BepoATHOCTb. CiydaiiHbIN BHIOOP TOUKHU U3
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH. ™

*OcBanBaTh MOHATHE T€OMETPUUECKON BEPOATHOCTH.
YuyacTBoBaTh B O00CYKICHHH pelICHMs 3aJa4M Ha




(44)

HAXO0XJ/ICHHUE BEPOSATHOCTEH B OIBITAX, MPEACTABUMbIX KaK
BBEIOOP TOYEK M3 MHOTOYTOJBHUKA, KPyra, OTpe3Ka WU
JIyTU OKPY>KHOCTH, YUCIIOBOTO MMPOMEKYTKa™

HUcneiTanus
bepnynu
(6 4)

UcneiTanue. Ycnex u Heyaada. Cepus UCIBITAHUM 1O IEPBOTO
ycrexa. Wcnowitanust bepnymin. BepositHoctu coObiTuii B
cepur  ucneiTanuii  beprymnu.  Ilpaktuueckas pabota
«HcubiTanus bepuymm».

OcBauBaTbh Ha 02a30BOM YPOBHE NMOHSITHUSA: UCIIBITAHUE,
AIIEMEHTAPHOE COOBITHE B UCIBITAaHUHU (YCIEX U Heyaaya),
CepHs UCHBITAaHWUM, HACTYIUICHHME IIEpPBOrO  ycrexa
(neynaum), cepust ucnbITanuii beprysm.

Pemiate mpocreiimme 3axauMm Ha  HAXO0XICHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI 10 IIEPBOTO
ycrexa, B TOM 4HCJe C MpUMEHEHHEM (OpMYJIbl CyMMBbI
T€OMETPUUYECKON MPOrPecCHu (C OMOPOM Ha CIPABOYHYIO
nH(popMaIum).

Pemare  mpocreiilude  3aJa4yd Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHUE BEPOSATHOCTH
ONpPEACIEHHOIO YHCIIA YCIIEXOB B CEPUM MCIIBITAaHUN
bepuysu (¢ BU3yaJIbHOM OMOpOiA).

H3yuats B X01€¢ NPaKTHYeCKOHl padoThl, B TOM YHCIIE C
MOMOMUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanuii bepuymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyvaiiHast BeNMYMHA W PACHpENe]IeHHE BEPOATHOCTEH.
MaremaTuueckoe OXHUJAaHUE MW JUCHEpPCUs  CIy4alHOH
BenMUMHbL. [IpuMepbl MaTeMaTHMUeCKOro OXUAAHUS Kak
TEOPETUYECKOTO CPEHETO 3HAUEHUS BEIMUUHBL.

[TonsiTue o 3akoHe 6onbIINX uncen. M3MepeHne BeposTHOCTEH
C MOMOIIIBI0 YacToT. [IpuMeHeHne 3aKkoHa GONBIINX YHCEIL.

OcBouth Ha 0a30BOM YpOBHe NOHSATHS: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aiiHON BEJINYUHBI,
pacrpeneneHne BEpOSITHOCTEN.

H3yyatp u 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHBIX BEIMUYUH (POCT, BEC YEJIOBEKa,
YHUCJICHHOCTb HACEICHUS, IPYTHC U3MCHYHMBBIC BEIMYNHEI,
paccMaTpuBaBIIMECs] B Kypce CTATUCTHKH), MOJAEIBHBIX
CIy4yalHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4ailHBIMU
onbiTaMu (OpocaHWE€ MOHETHI, WTPAIBHOW KOCTH, CO
CIly4aifHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHATHA:
MaTEMaTHUYECKOE OKUJAHUE CIIy4aliHOM BEIMYMHBI KaK




TEOPETUUECKOE CpeHEE 3HAUCHUE, TUCTIEPCUs CITydaiHOM
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOTO HAbopa.
Pemats 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXKMJAHWS U  JUCIEPCUU  JAUCKPETHOW  CIly4anHOU
BEJIMYMHBI [0 33JJaHHOMY paclpeesieHHI0, B TOM YHCIIe
3a]a4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMu (cC
HAIPAaBJIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCS C MAaTeMaTU4YECKUM  OXHJAHUEM U
JTUCTIEpCUell HEKOTOPBIX paclpeieNieHUuil, B TOM 4HCIIe
pacrpeeneHus Cy4ailHON BETUYUHBI «UUCII0 YCIIEXOB) B
cepuu ucnelTanui bepnyin.

M3yyath 4actoTy COOBITUS B  IOBTOPSIIOIIMUXCS
CIIy4aiHBIX OMBITAX KaK CIy4ailHYIO BEIHUUHY.
3HAKOMHUTBLCS C 3aKOHOM OonbpImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemats 3a1aum Ha U3MEpeHNE BEPOSITHOCTEH C TOMOILBIO
4acToT (C HAIPABJISIIOIIEH TOMOIIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YKCEN B 000CHOBAHUU
YaCTOTHOT'O METO0J1a U3MEPEHMSI BEPOSITHOCTEH.
OOcy)kmaTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBJICHMUSIX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOJE U B KHU3HU
YesoBeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBnenue  JaHHBIX.
BeposiTHOCTh CIIy4aiiHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BEIMYMHBI U PACIIPEICICHHUS.

OmnucarenpHas  CTaTUCTHKA.
DJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

Pemarp 3aa4yu Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pemarh 3aaun Ha HAXO0X/ICHHUE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00bEeIMHEHNUSI W TepeceYeHUs COOBITHI, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUSAMHU CIYYANHBIX UCTIBITAHUI




[Ipu paspaborke pabOoueil mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTE€Hbl BO3MOYKHOCTHU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMINXCSA YUeOHO-METOANUYECKUMU MaTepHaiaMu
(MyJIbTUMEIUIHBIE TPOrPAMMBI, 3JIEKTPOHHBIE YYEOHUKM M 33Ja4YHHUKH, OJIEKTPOHHBIE OMOJHMOTEKH, BUPTyaJbHBIC
71a00paTopuu, UTPOBBIE MPOTPAMMBbI, KOJJIEKIIUU IU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIsI OOYUYCHHS U
BOCIIUTAHUSA DPA3NUYHBIX TPYII IMOJIb30BaTeNeH, MPEACTaBICHHBIMUA B 3JEKTPOHHOM (IIM(PPOBOM) BHUIE U PEATUIYIOIIMMHU
nunakTuueckue Bo3MokHoctd MKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00pa30BaHUH.
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