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®denepanpHas pabodas mporpamma 1Mo ydeOHOMY mpenmery «MaremaTtukay
(6a30BBIN ypoBeHB) (MpenMeTHass objacth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MaTreMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3ajiep kKol mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3oBaHMs TOATOTOBIEHa Ha oOcHOBe DenepaibHOrO  TOCYIapCTBEHHOTO
oOpa3oBarelbHOIO  CTaHJapTa OCHOBHOTo  oOmero ooOpazoBanus  (IIpuxa3
Musnnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aTaNTUPOBAHHON 00pPa30BATENBLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3zoBaHus JUisi OOyYaroUuXcs C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 . Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
[0 KjaccaM HpoOBepsAEeMbIX TpeOOBaHUN K pesyabraram ocBoeHus DenepanbHoOU
aJanTUPOBAaHHOM 00pa30BaTeIbLHON TPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus 1Jis
00yy4aroIuXxcs ¢ 3aJIeP>KKOM ICUXUYECKOTO pa3BUTHs. B paboueil mporpamMme yuTeHBbI
uaen u nonoxeHus KoHuenmuu pa3BUTHS MaTeMaTHYECKOrO OO0pa3oBaHUs 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
aNrOpUTMaMM, a TaKXKe MPHOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbII mpeameT pa3BUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHEe, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHOPUHMMATh W KPUTUYECKH  aQHAJIM3UPOBATh  HHQPOPMALHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (hopMax.

OOydeHune mMaremMaTtuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MNOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCcCKue CPeICTBA IJisi BBIPAKEHUS
CYXICHUHN U HAIJISTHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
IIPECTABICHUE O IIPEIMETE U METOAAX MAaTEMATUKHU, UX OTIMYHUNA OT METOJOB APYIHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUIA pElIeHUs HAy4YHbIX W TMPHUKIAIHBIX 3a7ad. TakuMm 00pa3oM, MaTeMaThudecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B POPMHUpPOBAHKE OOIIEH KYIBTYphl YEIOBEKA.



W3yuenne MareMaTWKH TaKXe CIOCOOCTBYET ACTETHUYECKOMY BOCIUTAHUIO
YeJIOBEKa, MOHMMAHMIO KpacoTbl M M3SALIECTBA MATEMaTHYECKHX PaCCYXIACHUM,
BOCHPHUATHIO TEOMETPUUYECKUX (POPM, YCBOCHHUIO HJIEU CUMMETPHUH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eToM 0co0bIX 00pa3zoBaTesbHbIX NOTpeOHOCTEN oOyuatomuxcsa ¢ 3I1P. OBnanenue
y4eOHBIM IIpeaMeToM «MareMaTuka» NpeACTaBISAET ONPEAEIECHHYIO CI0KHOCTh JUIs
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH UM TPYAHONOCTYIHBI. B TOXE Bpems Npu CHEeHUATBHOM
oOyueHHnH oOydYarommecss MOTYT BBIMNOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemnieHusi. CHH)KEHHE pPa3BUTHUS MBICIUTENbHBIX OMNEpalUid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHbI
CYECTHBIC BBIUYMUCIICHMS, NPOU3BOAUMBIE B yME. B NHMCBbMEHHBIX BBIYMCIICHUSAX OHHU
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCICHHEM WX 3HAYEHHsS MOTYT HE YyAEpKUBATh IPABUIbHBIN
nopsaok AeiictBuid. [lpu ynporuienuu, npeodpa3oBaHuu BeipaxkeHuit yyarniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PELICHUE O IOCJIEI0BATEIBHOCTH BBIITOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHHSI OCJIOXKHSAET YCBOCHMS HAaBBIKA PEILCHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBl ypaBHEHHH. MM MallOZOCTYITHO COBEpLIEHUE
00paTUMBIX ONIEPALIHA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00O0OILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIBb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
pOBEICHMS aHaJIM3a YCIIOBUS 3a/1a4yM, BBIJICJICHUS CcylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs caenaThb yMO3AaKIIOUEHHE OT OOIIEro K 4YacTHOMY, HEPEeIKO
BbIOMpAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYIHOCTBKO  JI€JIaTh  JIOTMYECKHWE  BBIBOABI,  CTPOUTH
NOCJIEN0BaTENbHBIE pacCykaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T€OMETPUH
OPUBOJUT K OIIMOKAaM B PELIEHHWU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  TNPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npencraBieHus. VM ClI0)KHO BBIIMOJHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPHUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aNIOMUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHUKEHBI 10
OpUYMHE CIA00CTH MHECTUYECKOM JESTeNbHOCTH, CYXEHHS o00beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHUH.



JInst mpeo1oneHus TPy AHOCTEN B U3y4YeHHH y4eOHOTro npeameTa «MaTtemaTuka»
HeoOxoauma ajanTanus o0beMa M Xapakrepa ydeOHOro wmartepuana K
[O3HaBaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
03HAaKOMHUTEJIBHBIE; HCKIIFOYATh OTAEIBHBIE TPYAHBIEC JOKA3aTEIbCTBA; TEOPETUUECKUN
MaTepuall PEKOMEHAYETCS HM3ydaTh B IPOLECCE NPAKTUYECKOW ACSATENBHOCTH IIO
pemieHnto  3agady. OpraHuyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
JCSTENIbHOCTH y4YalluXcsd Ha YpOoKax MaTEeMaTHKH CHOCOOCTBYIOT NPOYHOMY H
CO3HATEIIPHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHUCCKUX 3HAHUI M YMEHUH.

Hesan 1 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHHA (YHMCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCleynBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

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

" pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUN, KDUTUUYHOCTH
MBIIIUIEHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKH;

* ¢opmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEU B pealbHbIX JKU3HEHHBIX CUTYAIUSX U MPU U3YYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4y, WHTEPIPETUPOBATh M  OLICHUBATh
MOJIyYE€HHbBIE PE3YIbTATHI.

JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeAyIOUINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-ITO3HABATEIHLHOM
NEATEILHOCTH: TUIAHUPOBAaHUE pabOTHI, IMOWCK pAIMOHAIBHBIX IyTEH ee
BBITIOJIHEHUS, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYAIbHOMY pPa3BHUTHIO, (OPMHpPOBATH KadyecTBa,
HEOOXOJMMBIE YEJIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

* (opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYalIUXCSd B paMKax MPeIMETHOU
obOnactu «MaremaTrka 1 HTHGOPMaTUKay;

" pa3BUBATh MOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATh KOPPEKIUIO MTO3HABATEIBHBIX MpolieccoB oOydatommxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MIpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTelIbHbIX N1e(PUIIMTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHrayia y 0OyJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

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

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKIX BEIMYUHY), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1asd B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTHUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYroid, a B TECHOM KOHTaKTe U
B3aumojieiictBuu. Kpome »Toro, ux oOOBEIUHSIET JIOTHYECKas COCTaBJISIONIAs,
TPaAULMOHHO NPUCYIAs] MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChI
u conepxarenbubie TUHUU. ChopmynupoBaHHoe B DenepaqbHOM TOCYIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHMs TpeOOBaHHE «yMETh
OTIEPUPOBATH MOHIATUSAMU: ONPEAECIECHUE, AaKCHOMa, TEOPEMA, JOKA3aTeIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUTDH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUN) OTHOCUTCS KO
BCEM KypcaM, a (pOpMUPOBAHUE JIOTUUECKUX YMEHUN pacipenensieTcs o BCeM rojiam
0o0y4eHUsI Ha YPOBHE OCHOBHOIO 00IIIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenus denepanbHoii paboyeit mporpamMMBbl, pacrpeeIEHHBIM MO0 rofgaM o0yUYeHus,
CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIIUIIUAIBHBIM
BompocaM  oOydaromiuecss  oOpaliajduch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSATHUSIMU M HAaBBIKAMHU OCYILIECTBISUIOCH MOCJEI0BATEIBHO U
MOCTYTATENbHO, C COONIOACHHEM TMPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CHUCTEMY MAaTE€MaTHYECKUX MPECTABICHUN OOYyYaroIIUXCs C
3I1P, pactmpss u yrnyomsiss e€, o0pa3ys MpoYHbIE MHOXKECTBEHHBIE CBsi3u. OOImme
IIeJI U3ydeHusi yueOHoro mpeamera «MaTtemarukay mpeacTaBieHbl B DenepaabHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUsI.

Oco0enHoCTH 0TOOPA M aJANTAIMY Y4eOHOI0 MaTepuasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JIaHUU
ONTHUMAJIbHBIX YCIOBUU JJI1 YCBOCHUS MPOrPaMMHOIO Marepuana o0y4yaroluuMUCs ¢
3IIP. bonbiioe BHUMaHKE yaeseTcsl 0TOOpY yueOHOro Marepuasna B COOTBETCTBUM €
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPaHEHUH OO0IIero 0a3oBOT0 YpPOBHS, KOTOPBIN
JOJKEH MO COJIEPKaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUM C HUX OCOOBIMM 00pa3oBaTelbHbIMM MOTpeOHOCTAMU. Cremxyer
oOnerynTh OBIaAeHUE MarepuanoM oOydaromummuca ¢ 3[IP mocpeactBom ero
JETAJIbHOTO OOBSICHEHHS C CUCTEMAaTUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B NPUMEHEHUM 3HAHUMN, UCIOIb3Ys MPUEMbl aKTyaldusaluu (BU3yalibHasi OIopa,
aMsITKa).
denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJBIX Pa3/ieNoOB B MaTepualibl I 0030pHOT0, 03HAKOMUTEIBHOTO U3YYCHHUSI.
N3MeHennsi nporpamMmbl B 59 kiiaccax

IlpumepHble BuAbI JeATeabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBiieHHBbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnedyuBaIOIMe
OCMBICJIEHHOE OCBOEHHE COIeP:KAaHNU 00Pa30BaHus 10 NpeaMeTy «MaTeMaTuKay

ConepxaHue BUIOB JesTeNbHOCTH oOyuvaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO HCIMOJIB3YEMBIX B
DAOIT OO0 obmmx 17151 Bcex 00yqaronuxcsi BUAOB JI€ITEIbHOCTH CIENYEeT YCUIIUTh
BU/IBI ICSITEIIBHOCTH Clielu(PUYHbIE SISl JAHHOW KaTEeropuu JeTel, 00ecreunBarome
OCMBICJIICHHOE OCBOEHHME COJEpKaHHUS O0Opa3oBaHUS 1O NPEIMETYy: YCHIICHUE
IPEAMETHO-TIPAKTUYECKON JEATENIbHOCTH C AaKTHUBU3AIMEd CEHCOPHBIX CHCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHaa ¢ OMOPO Ha aJITOPUTM; «IIOIIArOBOCThY B U3yYEHUHU
Marepuaa; UCIOJIb30BaHNUE JOMOIHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBIC TAOJMIIBI);, PEUYEBOM OTUET O MPOLIECCE U Pe3ybTare IAeATEIbHOCTH,
BBINIOJIHEHUE CIEUUAJIBHBIX 3a/laHui, 00€CIeunBaOIIMX KOPPEKLUHUIO PpEeryJsiiuu
y4eOHO-TI03HABATENBHOM IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

®denepanbHas TeMaTUYeCKas U TEPMHUHOJIOTMYECKas JEKCHKAa COOTBETCTBYET
DAOII O0O0.

Jnst oOyuaromuxces ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JEKCUYECKUM MaTepralioM mo mpenMery. [IpoBoauTcs crnenuaibHas padboTa Mo
BBEJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yalIbHAS
MOJIJIEPIKKA, aJITOPUTMBI PAOOTHI C ONPEICTICHUEM, OTIOPHBIE CXEMBbI JISl aKTyaTH3allin
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootBercTBUM C DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM mpeaMer «MareMaTrukay
BXOJUT B NpeIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» M SBISAETCA
o0s13aTeNbHBIM 111 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTuka
TPaJAMLIMOHHO M3Y4YaeTcs B paMKaX CIEQYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «AuredOpa» (BKIouYas 31€MEHTHI
CTaTUCTUKUA M Teopuu BeposTHOcTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN YU4eOHBIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO61iee yncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) HAa YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, B 9 kinacce — 204 gyaca (6 gacos
B HEJIETIO).



IlnanupyemMblie pe3yibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHusi

N3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMUs
HaMpaBIIEHO Ha JoCTkKeHue oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeIMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS yU€OHOTO MpPEAMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTEMaTUKE
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM MHTEpPECa K MPOILJIOMY U HACTOSIIIEMY POCCHUICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM 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 peaU3alliu €ro
paB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIAHCKOTO 00ImecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKHMX MPOOJEM, CBS3aHHBIX C
NPAaKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKH, 0CO3HAHUEM BaKHOCTH MOPaJIbHO-
ATUYECKUX MPUHIHUIIOB B IESITEIBHOCTU YUEHOTO;

TPYA0BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha aKTMBHOE YydYacTUE B PEHICHUU TMPAKTHUYECKUX 3aaad
MaTeMaTUYeCKOM HampaBICHHOCTH, OCO3HAHUMEM BaXXHOCTU MaTeMaTHYEeCKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEW JKU3HU IS YCHEUIHOW mNpodeccuoHaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPDOM U
MOCTPOCHUEM HHAUBUIYATHHON TPACKTOPUM OOpa30BaHMs M >KU3HECHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAIILHOMY H  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlad, pEIICHUHN, pPacCyKJACHHI, YMEHHUIO BHJIETh
MaTeMaTU4eCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oO1iecTBa, TMOHMMAaHMEM MaTEMaTUYeCKOM HayKd Kak cdepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATanoB €€ Pa3BUTHUA W 3HAUMMOCTH JIJII PAa3BUTHS ILMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4YeCKOW KyIbTYpOW KaK CpPeICTBOM
MO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU HCCIEI0BATEIHCKOM
NEeSATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OPMHPOBAHME KYJLTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIATOMOTyYHs:

TOTOBHOCTBHIO MPUMEHSTh MATeMAaTHUYECKHUE 3HAHUSI B HHTEpPecax CBOEro
37I0POBBsI, BEACHHUS 3I0POBOTO 00pasa >KU3HU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN
peXKUM  3aHATHA W OTABIXa, peryisapHas  (Qu3nyeckass  aKTUBHOCTB),



c(OpPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U
TAKOTO e IpaBa IPyroro 4elaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALlMEW HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIacCTU COXPAHHOCTU OKPYXKAroIle cpezbl, INIAHUPOBAHUS IIOCTYIKOB U OLIEHKH MX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKpYXKAIOLIEH cpenpl, OCO3HAHUEM I100aIbHOIO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauus K M3MEHS IOIIUMCS YCJIOBUSM COUMAIbHOI U MPUPOIHOIA cpebl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCJOBHSIX HEONPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSITeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HAHUA, HABBIKU ¥ KOMIIETEHIINU U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
(GopmynupoBarh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX U SABJICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATH
OpPUHMMAaeMble pEIHIeHUs U JeHCTBUS, (OpMYIHpOBaThb U OLCHUBATh PHUCKU U
HOCJIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METamnpeMETHBIE PE3yIbTaThl, XapaKTePU3YIOIIHUECs OBJIaJCHUEM YHHBEPCaTbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU
Y YHUBEPCATbHBIMU PETYIATUBHBIMU IEHCTBUSIMHU.

Osaanenue YHUBEpPCAIbHBIMU y4eOHbIMH NMO3HABATEJbHBIMHU
NEeHCTBUAMM:

yCTaHaBIMBaTh  MPUYMHHO-CIECJACTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUS
MaTeMaTHYeCKOro MaTepuania;

BBISIBJIATH ACQPUIUT JAHHBIX, HEOOXOAMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1a4u;

C MOMOIIBI0 YYUTEN BbIOMpATh CIOCOO pEUIeHHMs MaTeMaTHYeCKOW 3ajadu
(cpaBHUBATh BO3MOKHBIC BAPUAHTHI PEIICHMUS);

NPUMEHATh M TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE PEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE W IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

NOHMMAaTh M WHTEPIPETHPOBATh HMHOOPMAIMIO PAa3IMYHBIX BHUAOB H (HOpM
NPECTABJICHNUS;

WLTIOCTPUPOBATH pelaeMble 3a7aun rpaudecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

MOHMMATh U UCIOJIb30BAaTh MaTEMATHUECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMIBI, CXeMbl H Jp.) JUId WUIIOCTPAallUWd, WHTEPHpETali,
apryMeHTaluu.



OBiaseHnie  yHMBEpPCAJIbHBIMH  yY4YeOHBIMM  KOMMYHUKATHBHBIMH
JAeUCTBUAMU:

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

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI pabOThI; paboTaTh B TPYyMIIE:
HaXOJuTh OOIlee pelleHHe U paspeniarb KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIMK U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBATEH, APTYMEHTHPOBATH
1 OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPHU HAIUMYUHU PA3HBIX TOUEK
3peHUs W pa3pemarh KOH(JIMKTHI Ha OCHOBE y4é€Ta WHTEPECOB W TO3HIIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOI TO3UIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pEHIeHUs B COBMECTHOM
NEATEIBbHOCTH,

BBITIOJIHATh CBOIO YacTh palOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yJjbTaTa H
KOOPAWHUPOBATH CBOU JCUCTBHUS C APYTUMU YICHAMH KOMaH/bI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUIN TTPOTYKT.

OBJiaeHne YHUBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUThH LI€NM, BBIOMpPATh U CO3/1aBaTh QJITOPUTMbBI JUISl PEIICHUS YYEOHBIX
MaTEeMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh U OCYIIECTBIISITh AEATEIBHOCTh, HANPABICHHYI) HA PENICHUE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKkTepa.

dbopMynupoBaTh U YyIEpPKUBATh Y4eOHYIO 3a/Jady, COCTaBJSATh IUIAH U
MOCJIeI0BaTEIbHOCTD JICHCTBUI;

OCYILECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBaTh  MPOLECC MW  pe3yJbraT ydyeOHOH  MaTeMaTH4YecKOl
NEATEIBHOCTH;

aJICKBaTHO OIICHUBATh MPABWIHBHOCTD WJIM OMTUOOYHOCTH BBIMIOJTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOXKHOCTH €€ PeIICHUS;

CIMYaTh CIOCO0 JNEWCTBUS M €ro Pe3yJIbTaT C 33aJaHHBIM JTAJOHOM C IIEJbIO
0oOHapy>KEeHHsI OTKIIOHEHUH M OTIMYHM OT ITAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH Y4eOHOM
3a7a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3yibTaT
NEeATEeIbHOCTU, OMPEACNSITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
nanbHeie padoTsl,

peryJIMpoBaTh COCOO BBIPAYKEHUS IMOIIHIA.

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



GOEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCbI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHHWE IPYrMX [WCLUUIUIMH, KaK €CTeCTBEHHOHAy4YHOIO, TaK H
T'YMaHHUTAPHOT'O IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIS TPOIOJKEHN 00pa30BAHMS U
B TOBCEAHEBHOW XMU3HU. Pa3zButhe y 0Oy4yaroUMxcs Hay4HBIX TPEACTABICHUI O
MIPOUCXO0XKICHUN
M CYIIHOCTH aJIreOpandecKux aOCTpPaKIUi, CIOcO0e OTPaKCHHs] MATeMaTHYECKOM
HayKOM SIBJICHWA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIM MATEMATHYECKOIrO
MOJICIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTaldyd B
COBpeMeHHOM LH(poBoM obimecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTME  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpsl OOecleYMBAET PA3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalolIUXCSA: OHU UCIOJBb3YIOT JACAYKTHBHbIE M HHIYKTHBHBIC
paccyxjeHus, oO0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
NEeATEABHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOATENbHOE pEIIeHHE  3a]ad
€CTECTBEHHbIM 00pa3oM SBISETCA pealu3alell AeATeIbHOCTHOrO MPUHLINIA
00yueHwus.

B crpykrype mporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIBHO-METOANYECKHE JuHUM: «YHucna wu
BBIUHCIICHUS»; «AJreOpandeckue BBIPOKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxknasa u3 3Tux coaepKaTeabHO-METOIUYECKUX JIMHUMA pa3BUBaeTCA HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUSAMHU. B Xxolie u3ydyeHus kypca oOydaromumes
MPUXOAUTCS JIOTHYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM Lie1eco000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jiesibl MATEMAaTUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOLIIME  OBJIAJICHUIO  OOYYaIOIIUMHCS ~ OCHOB  YHMBEPCAJIBHOIO
MaTEMaTUYECKOTrO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, YTO COAECPHKATEIBHON
U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «AmnreOpa» SBISIETCS €ro MHTErPUPOBAHHBIN
XapaKTep.

Conepxkanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEUIIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OO0y4aroumxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3zBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHATIbHBIMU U
MppAlMOHATBHBIMUA YHCIIaMU, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
yuclie. 3aBeplieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BeHY 0OIIero
o0Opa3oBaHUs.



CopepxaHue IByX anreOpanuecKkux JTUHUM — « Aredpandeckue BHIPpaKEHU» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOy4aIOMUXCA
MaTEMaTUYECKOro armapara, HeoOXOIUMOIOo [UJIsi pElIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUECHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHbIIl Marepuan TPYNIUPYETCs BOKPYT pallMOHAIbHBIX BbIpakeHH. AnreOpa
JEMOHCTPUPYET 3HAYECHUE MATEMATUKHU KaK S3bIKa JJIsl MOCTPOEHUSI MaTeMaTHUYEeCKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUN peanbHOro mupa. B 3amaun oOyueHus
anredpe BXOIAT TakXKe JallbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOCHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKaMU JIEYKTUBHBIX paccyxaeHui. [[peoOpa3zoBaHre CHUMBOJIBHBIX ()OPM BHOCHUT
CBOM crenmu(PpUYeCKud BKJIaJA B Pa3BUTHE BOOOPAKEHUS, CIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (QyHKIMOHATBLHO-TPA(PUUYECKOW JTUHUM HAIICJICHO Ha MOJy4YCHHUE
MIKOJIbHUKAMU 3HAHUW O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTUYECKON MOJENH JJis
OMHCAaHUS U HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOLIECCOB MU SIBJICHUM B MPUPOAE U
oOuiectBe. M3yueHue 3TOro marepuajia ClioCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHHSI HCIIOIh30BaTh PA3IUYHBIC BRIPA3UTEIbHBIC CPEJICTBA S3bIKa MATEMATHKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
MPEICTABIICHUN O POJIM MATEMATUKU B PA3BUTHH IIUBUJIM3AIIUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«AnreOpa», KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielibl COJACpKaHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandyecKue BBIpAXKCHHS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

VY4eOHbIN MIaH Ha KU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEMAENI0 B TEUEHHE KAXKIOTo rofa oOydeHHs, BCETO 3a TpHU Tofa
00yueHust — He MeHee 306 yueOHBIX YacoB.

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

9 KUIIACC

Yucua ¥ BbIYMCICHUSA

PanmonaneHple 4Kcna, *UppalMOHATbHBIE YHUCIIAa, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHBIE 1poOU. MHOXKECTBO JEHCTBUTEIBHBIX YNCEN; NIEHCTBUTEIbHBIE YUCIIA KaK
OeCKOHEYHbIE JECATUYHBbIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU IIPSAMOU.

CpaBHEeHHE  JCHCTBUTENBHBIX  4uCeN, apudMeTUYECKUe JACHCTBUS C
JNE€HCTBUTEIbHBIMU YU CIIAMU ™.

Pa3meppl OOBEKTOB OKpYKAIOLIErO0 MHUpPA, UIMTEIbHOCTh IIPOLIECCOB B
OKpY>KarolIeM MUpe.

[Tpubmmxk€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTh MpuoOImxeHus. OKpyrieHue



yucen. [Ipuknaka v oneHka pe3ypTaToOB BEIYACICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHuUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHMH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. *TIpuMepnl perieHus ypaBHEHUW TpeThed M YETBEPTOU
CTETeHEH pa3oKEeHUEM Ha MHOXKHUTEITH™.

Pemenue qpoOHO-palMoOHAIbHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

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

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JIMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprpeTanvs HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMM.

DOyHKUMHA

KBagpartuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPUU MapadoJIb.

['paduku GbyHKITHIA: y = kx, y = kx + D, y = X
y = VJx, ¥ = EI/II/IX CBOICTBA.

YucsoBblie M0OCJI€A0BATEILHOCTH U IPOTPEeCCUM

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

Apudmernueckas u reomeTrpuueckas mnporpeccuu. dopmynbsl N-ro diieHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCHid, CyMMbI MTEPBBIX N UJICHOB.

*N300pakeHre WICHOB apU(PMETHYECKON H TEeOMETPUUYECKOW MPOrpecCHit
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIMAIBHBIA POCT.
CIioxHbIe TPOLICHTHI™.

IIJTAHWPYEMBIE ITPEJIMETHBIE PE3VYJIBTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCIleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

9 KUIIACC

Yucaa v BLIYUCJICHUSA
CpaBHHBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIA.
Breinmonuate apudmernueckue ASHCTBUS ¢ palldOHATBHBIMU YUCIaMU, coueTast



YCTHbIE W NHUCBMEHHBIE MPUEMBI, BBIOJHATh BBIYMCICHHUS C UPPALMOHAIbHBIMH
YU CIIaMU.

HaxoauTs 3HaueHHs CTENEHEH ¢ LEeNbIMU TOKA3aTeIsIMU U KOPHEN; BBIYUCIIATh
3HAYEHUS YHUCIIOBBIX BBIPAKEHUH.

OKpyrJiATh JI€WCTBUTEIbHBIE YHUCHA, BBINOJHATh IPUKUIKY pe3yJbTaTa
BBIUMCJIEHU, OLICHKY YHCIIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemarb nuHEiHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpoCTenie poOHO-pallMOHAIbHBIC YPaBHEHHUS.

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

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd  aJIreOpanyeckuM CrocodoM ¢
NOMOILBIO COCTAaBJICHUS YPAaBHEHUS WIA CUCTEMBI JBYX YPaBHEHHMH C JByMs
EPEMEHHBIMH.

[IpoBOIUTE MPOCTEMNIINE UCCIIETOBAHUS YPABHEHUI U CHCTEM YPaBHEHUI, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux IpeAcTaBieHUIl (yCTaHABIMBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUH PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHeWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pElLICHME HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3allMCHIBATh PEIIECHUE C ITOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUU

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

K .
+bh ,y=a+bx+c,y =x,y=+x, y = ~ B 3aBHCHMOCTH OT 3Ha4CHMIi

K03 (DHUIIMEHTOB; ONKCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W M300paxaTh CXEMaTUYECKH TpauKy KBaJIpaTUUHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUIHBIX (PYHKITUH TTO KX Tpadukam.

PacrosnaBaTh KBagpaTHuHyr0 (QYHKIUIO 10 (OpMyJe, TPUBOJUTH IPHUMEPHI
KBaIPATUIHBIX (YHKIIUHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucsioBble MOCTIEA0BATEIHLHOCTH H TPOTPECCHHU

Pacro3naBaTh apupMETHUECKYIO U TEOMETPUUICCKYIO TIPOTPECCHH TTPU PA3HBIX
crnoco0ax 3aJaHusl.

BEBITIONTHATE ~ BBIYUCIICHUS C  HUCIOJB30BaHWEM GoOpMyd N-TO  4IeHA
apu(pMETHIECKON M TEOMETPUUYECKON MPOTPeccCHid, CyMMBbI MEPBBHIX N WICHOB (C
OTIOPO¥ Ha CIIPAaBOYHYIO HMH(POPMAIIUIO).

PemaTe 3a7aun, CBSI3aHHBIE C YUCIIOBBIMU TIOCIIEAOBATEIIBHOCTSMH, B TOM YHCIIE
3ala4il M3 peabHOM JKM3HU (C WCIOJB30BAaHUEM KaIBKYJATOpa, MH(PPOBBIX
TEXHOJIOTHUH).



GOEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCHI
Hean n3yyeHusi yuedOHOro Kypca

Oo0wue nenu uzyyeHus yueOHoro kypca «I'eometpus» npeacrasiessl B [IOOI1T
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YPOKax IE€OMETpUU
OoOy4Jaronuiicss y4HuTCS TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUs, JO0Ka3blBaTh HWCTUHHBIC YTBEPXKIACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYKICHHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIEHUS. B o0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIHUTATEIbHOE 3HAYEHHE H3yUYCHHUS
reOMETPUHU, IPUCYILIEE UMEHHO OTE€UECTBEHHOW MaTEMaTHUECKOM IIKOJIE.

Bropoii 1enpl0 u3ydyeHUsT TE€OMETpUU SIBISIETCS MHCIIOJIb30BAHHME €€ Kak
MHCTPYMEHTAa NpPHU PELICHUU KaK MaTeMaTUYeCKUX, TaK M IMPaKTUYECKUX 3ajad,
BCTPEUAIOLINXCA B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpUM B MIKoie. JlJIs 3TOro y4HUTENI0 PEKOMEHIYETCs
noa0MpaTh 3aJaud MPAKTUYECKOTO XapakTepa JJs pacCMaTpUBAEMBIX TEM, YUUTh
00y4aromuxcsi CTPOUTh MAaTEMATHUECKHE MOJEIN PEaTbHBIX )KU3HEHHBIX CUTYaIlHi,
MPOBOANTHh BHIYHUCICHUS W OILICHWBATh aJ€KBATHOCTh TOJYYEHHOTO pe3yibTaTa.
Kpaitne BaxxHO TOMUYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU TPEIMETAMH,
MOTHBHPOBATh HCIIOIH30BATh OMPENCICHUS TEOMETPHUYECKHX (GUTYpP W TMOHITHMH,
JE€MOHCTPHUPOBATH MPUMEHEHHUE MMOTYICHHBIX YMEHUH B (DU3HKE U TEXHUKE. DTU CBSI3U
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpUroHoMeTpruieckue COOTHOUIEHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«l'eoMeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3IENBI COICPIHKAHUA:
«I"eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «3MepeHne reOMeTpUIECKUX BEIIUUUHY,
a Takxke «JlekapToBBl -KOOPAMHATBI HA IUIOCKOCTH», «BekTope», «/IBrmkeHus
miockocTi» U «IIpeobpazoBanus mog00us.

YueOHbIN TUIaH TpeIycMaTpPUBAET U3yUeHHUE TeOMETPHH Ha 0a30BOM YPOBHE,
UCXOs U3 HE MeHee 68 yueOHBIX YacoB B yueOHOM roJTy, BCEro 3a TpU roja o0ydeHus
— He meHee 204 yacos.

COJIEPY)KAHUE YUEBHOI'O KYPCA «T'EOMETPHSI» (TIO TOJIAM
OBYYEHMUS)

9 KUIIACC

CuHyc, KocuHYyC, TaHreHC yrioB oT 0° 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. POPMYJIIBI IPUBEACHUS.

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



*TIpeobpazoBanue nonoodus. [logo6me cCOOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HANPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd HaJ  BeKTopamu. PasyokeHue Bekropa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaumHarel BekTopa. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JlexapTOBBl KOOPAMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTH
B KOOpAMHATaX, MEPECEYCHUE OKPYKHOCTEM M NpsAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa oKkpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCICHNE JUIMH OyT OKPYKHOCTeN. [1nomans kpyra, CEKTopa, CErMEHTA.

*J|BUKEHUS! IIOCKOCTM M BHYTPEHHUE CHUMMETpPUHM (uryp (s1eMeHTapHble
npencrasienus). [lapamnensasiii nepenoc. [ToBopot™.

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

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOecCIeurMBaTh JOCTHXKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB:

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMH OCTPBIX YTIOB, HAXOIUTh C UX TOMOILBIO
Pa3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBI KaJdbKyJATOpPA) IJIWUHBI U YTJbl IS
HETaOJUYHBIX 3HAUCHUH.

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

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

BnaneTts nouatusimu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX Guryp. [loas3oBaTbes cBOMCTBaMU MO100US MPOU3BOIBHBIX GUTYD, YMETh
BBIYMCIIATH JUIMHBI U HAXOAMUTH YTIJbl Y MOJOOHBIX (pUryp (1Mo aaroputMy y4deOHBIX
nevictpuit). IlpumeHATh CBoOMCTBa MOJOOMS B TMPAaKTHYECKUX 3adadax. YMETh
IPUBOJUTH IPUMEPHI MOJOOHBIX PUTYP B OKPYXAIOILIEM MUpE.

[Tonb3oBaThCsA TeOpeMaMHu (IO BU3yallbHOW OMNOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEAEHUN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUUYECKUN U (U3MUECKUN



CMBICTI, TPUMEHSTh UX B PELUICHUH T€OMETPUUECKUX U Pu3ndeckux 3aaad. [[puMeHsaTs
CKJISIPHOE IPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bianers NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTY OKPY?KHOCTH M PaJMaHHON MEPBHI yIila, YMETh BBIYUCIIITH IUIOLIAIb Kpyra
U ero yacred (¢ Omnopoil Ha cnpaBoOYHYK HH(popMaiuio). [IpuMeHaTh noTyyeHHbIE
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxoaute ocu (WIu LEHTPHI) CUMMETpUHU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIyYeHHBIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE
MOJENIN JJIA 33]1a4 peajbHON KU3HHU U MPOBOAUTH COOTBETCTBYIOLIME BBIUMCICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUH (MOJB3YSACh, TIE
HEOO0XOMMO, KaJIbKyJIATOPOM).

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

esu n3yuyeHust yueOHOro Kypca

B coBpemenHOM IM(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPHOOPETAIOT BCE
OOJIBIITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHUYCCKUX MPUIIOKCHHUMA, TaK U UX
poi B oOpa3oBanny. Kaxaplil 4eoBeK MOCTOSSHHO TIPUHUMACT PEIICHHsI Ha OCHOBE
MMEIOIIHNXCS Y HETO JaHHBIX. A 711 000CHOBAHHOTO TIPUHSTHSI PEIICHUS B YCIOBHSIX
HeJocTaTKa WM H30bITKa HWHGOPMAIMK HEOOXOJMMO B TOM YHCIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbILieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOIIMXCA, B TOM YHCIIE
obOyuaroruxcst ¢ 3[IP, ¢GyHKIMOHAIBHYIO TPAaMOTHOCTh, BKIIIOUAIOIIYIO B CeOSl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIIONICH yMEHUE BOCIPUHUMATh M KPUTHUUYECKU
aHAIM3MPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHbIX (opmax, MOHUMATH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peajJbHBIX TPOIECCOB M  3aBHCHUMOCTCH,
IIPOU3BOJIUTH TPOCTECHUININE BEPOSTHOCTHBIC PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU
npUHIIMIaMU cOopa, aHau3a U MPEJICTaBIICHNs JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJIapCTBA MPUOOIITAET 00yUaIOIIMXCs K 0OIIECTBEHHBIM UHTEPECAM.

B crpykType mporpamMmbl ydeOHOTO Kypca «BeposSTHOCTP W CTAaTUCTHKA»
OCHOBHOHW IIIKOJIBI BBIJICJICHBI CIICAYIONINE COACPKATEILHO-METOINYCCKUE JIMHUM:
«IIpencraBrnenue JaHHBIX U OMTMCATENIbHAS CTATUCTHKAY; « BeposSTHOCTEY; « DIIeMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH J1si hOpMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax Hu
rpadgukax 10 cOopa, TPEACTABICHHWS W aHajdnW3a JaHHBIX C HCIOIh30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEAHMX W paccemBaHus. Paboras ¢ JaHHBIMH,
obyuatomuecs: ¢ 3[IP y4arcs cuuThIBaTh U MHTEPIPETHUPOBATH JAaHHBIC, BBIIBUTATH,
apryMEHTHPOBAaTh W KPUTHKOBATh MPOCTEHINME THUIOTE3bl, Pa3MBIILUISATh Hal



¢dakTopamu, BBI3BIBAIONIMMUA W3MEHYHMBOCTh, W OIICHWBATh WX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U TPOLECCHI.

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

[ToHsiTHE BEPOSATHOCTH BBOAMTCS KAaK Mepa MPaBIOMOI00US CIIy4aitHOTO
coObrtust. [Ipu u3ydenun kypca odydarontuecs ¢ 3[IP 3HakomsTCS ¢ mpocTedmmMu
METOJAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYyYallHbIX  JKCIEPHUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMHM  CTaBUTh M pelIaTh OoJiee CIOXKHBIE 3aaadd. B Kypc BXOAsT
HAYAJIbHBIE TPEIACTABICHUS O CIyYalHBIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYaronIuXxcs ¢
3[IP ¢ MHOXecCTBaMH W OCHOBHBIMH OIEpallUsIMU  HAJ  MHOXECTBAMH,
pacCMaTpuUBaKOTCA NPUMEPBl NPUMEHEHHUsS Ui pELIeHUs 3a4ad4, a TaKkKe
UCIIOJIb30BAHUS B PYTMX MAaTEMATHUECKUX Kypcax U YUeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 knaccax u3ydaercsi Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBII
BxoAsaT paszaensl: «lIpencraBieHue MaHHBIX M OMNHUCATENIbHAs CTAaTUCTUKAY,
«BeposaTHOCTbY; «IneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3ydenue nanHoro xkypca OoTBOAWT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

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

9 KUIIACC

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

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

*T'eomeTpuueckas BeposITHOCTb. CiaydailHbIM BBHIOOp TOYKH M3 (UTYphl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPY>KHOCTH™.

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

CrnyvaiiHas BeJIMYMHA W PACHPEICICHHE BEPOATHOCTEH. MaremaTudeckoe
oxxujanue u gucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUS BEINYMHBL. MaTeMaTHUYeCKOE 0KUTAHUE U JUCIICPCUS CITyYaHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHym.



[Tonarue o 3akoHe OoJsbIIUX yuces. M3MepeHue BEpOsITHOCTENH C MOMOIIbIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

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

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTucTUka» B 7-9
KJIACCaX XapaKTePU3yIOTCs CICAYIOINMH YMEHUSAMM.

9 KJIACC

N3Bnekath u mpeoOpa3oBeIBaTh MH(OOPMALINIO, IPECTABICHHYIO B PA3IMYHbBIX
MCTOYHHMKAX B BHJIE€ TaONMIl, IUarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BUEC
Ta0JINLL, TUarpaMm, rpapuKoB.

PemaTe npocreiinme 3a1a4unu opraHu30BaHHbIM IEPe00POM 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 MOJIb3YSACh
pe3ysibTaTaMi MPOBEAEHHBIX U3MEPEHUIM U HAOIIOEHHUM (C OMOpPOIl Ha CIpPaBOYHYIO
uH(bOpPMAIIHIO).

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

NmMeTs mnpencTaBieHWE O CIy4YalHOM BEJIIMYMHE W O PACHPENCIICHUN
BEPOSTHOCTEM.

Nmerp mnpenactaBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYUBOCTU W O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepaJbHON alanTUPOBAHHON OCHOBHOW 00pa3oBaTEIbHON MpPOTrpaMMbl OCHOBHOTO OOHIEr0 0Opa3oBaHMsA
oOyJaromuxcs ¢ 3aJepKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM (erepalibHOi
paboueil mporpammsl yueoHOro npeamera « MatemaTikay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111er0 oopa3oBanus. [1pu
3ToM OpraHuzanusi BIOpaBe caMa BHOCUTb M3MEHEHHUS B COJEpKAaHUE U paclpeaesieHue yd4eOHOro marepuaia Mo rojam
oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAaXKIOW TEMBbI, OIpeleIeHHE
OpraHU3alMOHHBIX (GopM oOyueHus U T.11. OOOCHOBAHHOCTH JIaHHBIX U3MEHEHUH OIpeenseTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHauBHTyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHBIX oOydaromuxcsa ¢ 311P, ctenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

9 kjacc (ae meHee 102 )

Ha3Banmue
pa3nena (Tembl)
OcHoBHOE cogepkaHue OcHoBHBIE BHBI 1eSITETbHOCTH 00Y4aI0IIMXCS
Kypca (4uciao
4acoB)

Yucna u PannonaneHble yncna, *uppanoHanbHble Yncia, KOHEUHbIe U | Pa3BuBaThL mpeacTaBjeHUsi O 4HCIaxX: OT MHOXKECTBa

BBIYHCJICHHS. OeCKOHEUHbIE JECATUYHBIE poodu. MHO03K€eCTBO | HATypaJIbHBIX YMCEJl 10 MHOYKECTBA JIEHCTBUTENBHBIX YUCEIL.

JelicTBUTEIbHBIE |JACHCTBUTEIBHBIX  YHCEN; JIEHCTBUTENbHbIE 4YHclIa  Kak | O3HAKOMHTBCS C BO3MO>KHOCTBIO MpeJICTaBICHUS

yHcIa OECKOHEUHBbIE JIeCATHUYHBbIE JpoOu. B3auMHO OAHO3HAYHOE |IEHCTBUTENBHOTO YMCIa KaK OSECKOHEYHOM AeCATHYHOW IpodH,

(9 ‘I) COOTBETCTBUEC MECKIAY MHOXKCCTBOM HGﬁCTBI/ITéJ’ILHHX YUCCIT U |MMPUMEHATDH JCCATUYHLIC HpI/I6J'II/I)KeHI/I$I palMOHAJIBHBIX U
MHO’KECTBOM TOYEK KOOPJAMHATHOM MPSAMOM. MPPALMOHATIBHBIX YHCEN.
CpaBHeHue  JACWCTBUTENBHBIX  4uced, apupmeTHueckue | *3anuchiBaTh, CpaBHHUBATH H yHopsiio4uBaTh
NeHCTBUS C NEMCTBUTEIBHBIMU YHACTaMU. > JeMCTBUTENIbHBIC YHCTA™,
[TpuOmmkE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMPUOINKEHYS. | BBIMOJMHATDL, coyeTass YCTHbIE M NHCbMEHHbIE MPHUEMBI,
Oxpyrnenne wuucen. Ilpuknaka u  OIEHKAa pe3yibTaToOB|apudmMeTrnyeckue IeliCTBHSI C pPALMOHAIBHBIMHM UHCIAMY;




BBIYHUCIICHUN.

HAXO/JUTh 3HAYCHUS CTEIEHEH C LENbIMU IO0Ka3aTels MU U
KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAKEHUN.
IMosyuyuTsh mnpeacTaBlieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
qrcell B MPaKTUYECKOM 1eATeIbHOCTH YeI0BeKa.
AHaJIM3MPOBATh W [eJaTh BBIBOABI (II0CJIEe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJMKEHHS ICHCTBUTEIHHOTO 4YHCIa
IIPU PELIECHUH 3a/au.

OxkpyriasiTh ICUCTBUTEIBHBIE YHCIA, BBINOJIHATH NMPUKHUAKY

pe3yabTaTa  BBIYUCICHUH, ONEHKY 3HAu4€HUH  4YHCIOBBIX
BBIPKEHUM.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS MAaTeMATHKH.
YpaBHeHus JIuneiinoe ypaBHeHue. Pemenue ypaBHeHui, cBomimuxcd K|OcBauBaTh, 3aNOMHMHATHL W NPHUMEHATH TrpaduyecKue
U HepaBeHCTBA. JIMHENHBIM. MeTOAbl IIPU PELICHUM ypAaBHEHUMN, HEPAaBEHCTB U UX CUCTEM
YpaBHeHnust KBangpatHoe ypaBHeHue. Pemienue ypaBHeHMi, cBogsmuxcs|(Ipy HEOOXOAMMOCTH C ONOPOM Ha aJIrOpuTM Y4eOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKBapaTHbIE ypaBHEHUS. JeNCTBUI).
nepeMeHHOMH *TIpumepsl pelieHUs ypaBHEHMH TpeTbeld M ueTBEpTOH | Pacmo3naBaTh Liejble U ApOOHBIE YPABHEHUS.
(14 v) CTeNeHEe! pa3ioKeHNUEM Ha MHOKUTEIH. ™ Pemiate JiMHeliHbIe M KBAJPaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenue 1poOHO-paliMoOHaIBbHBIX YPAaBHEHUH. CBOJMIIMECS K HHUM, MpoCTeHlne JpoOHO-palliOHATIbHbIE
Pemenme TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOIOM. YpaBHEHHS.
IpenaaraTs BO3MOXHbBIE CIIOCOOBI pellIeHHs] TEKCTOBBIX 3ajad,
0o0Cy:k1aTh HMX M PpelmaTh TEKCTOBbIE 3aJaud pPa3HbBIMU
croco0amH.
3HAKOMMTBCS € HCTOPHE Pa3BUTHS MATEMAaTUKA
YpaBHeHust JluneliHOe ypaBHEHUE C IBYMS MIEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema IByX JTUHEHHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMHU U | IMHEHHBIX YPaBHEHHUH € IByMSI IEpEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl e€ pemieHue. PenieHwe cucrteM ABYX YpaBHEHUH, OJHO H3|YypaBHEHMi, B KOTOPBHIX OJHO YPABHEHME HE SIBIISAETCS JIMHEHHBIM
yYPaBHeHHUil KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTETIEHHU. (Mo BU3yaJIbHOM Or1ope).
(14 v) I'pauueckass mHTEpnperanus CUCTEMbl ypaBHEHHH ¢ aByMs | Mcmoab3oBaTh (DyHKIMOHAIBHO-TpaUUECKHe IPEACTABICHUS

NEPEMCHHBIMHU.
Pemenne TekcTOBBIX 3a1a4 aHTCGpaI/I‘{CCKI/IM CIIOCOOOM.

JUI pellleHHs] U UCCJIeI0BAHNsl YPABHEHUI U CHCTEM.

AHAJIM3UPOBATh TEKCTHI 3a/1a4, peliaTh UX aaredpandeckum
CIocoOOM: MepexXoauTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauu K anreOpanyeckoit MoJeNnu MyTEM COCTABJICHUS CUCTEMBI




YPaBHEHUH; pelaTh COCTaBICHHYI0 CHCTEMY YpPaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOPHEH Pa3BUTH MATEMaTUKU

YpaBHeHust

U HepaBeHCTBA.
HepaBencrBa
(16 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIE HEPABEHCTBA C OAHOM IEPEMEHHOM M UX PEILCHHE.
CucreMbl JTUHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX
pelieHue.

KBanpaTHbie HEpaBEeHCTBA U UX PEILICHHUE.

I'paduueckass  uHTEpHpeTanMss HEPABEHCTB M CHUCTEM
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU.

Yurarh, 3anUCBIBATH, IOHNMATh, MHTEPNPETUPOBATH
HEPAaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinosHsTh MpeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaTh JMHEWHBIE U KBAJAPATHBIE HEPABEHCTBA.

Pematrh,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CY/AATh IIOJIyYCHHBIC PEIICHUS.
HN300paxkaTh pelicHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIIOBOM NPSIMOM, 3amUCBIBATH PELICHHME C IIOMOIIBIO
CHUMBOJIOB.

Pemiate KBajpaTHBIC HEPABEHCTBA, HCIOJIB3Ys TpadudecKue
MIPE/ICTABIICHHUS.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUH
(16 9)

KBanpatuunas Qynkuus, e€ rpaduk u coiictBa. Ilapabona,
KOOP/IMHATHI BEpIIMHBI apaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennsie GYHKIMH C HATYPAIBHBIMU TTOKA3aTENAMH 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ipaduku Gynkumii:y = kx,y = kx + b,,y = ax?,y = ad,y

= \/E'y :S_

Pacno3HaBaTh BBl U3y4aeMbIX (QYHKIUH; HILTIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATH PACIOJIOKEHNE HAa KOOPAMHATHOMN
I0CKOCTH rpadukoB pyHKIwmii Buga: Y = kx,y = kx + b,,y =
ax?, y = axé,
_ _k .
Y = /X, ¥ = = B 3aBUCHMOCTH OT 3Ha4eHU#l KO3()PHUIHEHTOB;
X

OIHCHIBATH UX CBOWCTBA.

Pacno3naBarthb KBaipaTHIHYyIO QYHKIIUIO 0 popmyie.
I[puBoanTs, mnpuMepbl KBAJPATHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUUHOM
Gyskuum  y = ax’> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HaIPaBJISIOIIEN TOMOIIBIO).

CTpouTh 1 H300paxKaTh CXeMaTHYeCKH IPapUKN KBaApaTUUHBIX




(ynxuwmii, 3ananapIX GopMynamu Bumay = ax?, y = ax? + q,y
=a(x +p) y=ax’ + bx + Cc (mpu HEOOXOAUMOCTH C
BU3YaJbHOU ONOPOIA).

AHAJIM3MPOBATH U NPHUMEHSTh CBOCTBA U3Y4YEeHHBIX (PYHKIINN
JUIA WX TOCTPOEHHs, B TOM YHCJIE C MOMOIIBIO LU(DPOBBIX
pPECYpCOB.

YucioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

ITonsiTHE YUCIIOBOM ITOCIIEOBATEIBHOCTH.

3amaHue MOCIeqOBaTeNbHOCTU PEKYpPpEeHTHOU dopMynoil u
dbopmyI0ii N-TO YJIeHa.

Apudmerndeckas u reoMmerpuueckas nporpeccun. Dopmynsl -
ro 4jieHa apu(METHYEeCKO W TeOMETPHUYECKOW MpPOrpeccuil,
CYMMBI [IEPBBIX N YIECHOB.

*M300pakeHre WICHOB apu(PMETHICCKOH M TeOMETPUICCKOU
MIPOrpeccuil TOUKaMHU Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAIbHBIA POCT.

Crno>xHbI€ MPOLIEHTHL. *

OcBauBatb u NPpUMEHATb MHJACKCHBIC 0603H3,‘-I€HI/I$I, CTPOUTH
pedeBbi€ BbICKA3bIBAHUA C HCIIOJIb30OBAHHUEM TCPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHUEM II0CJIEI0BATCILHOCTH.

AHaJII/I3I/Ip0BaTb (bOpMy'Hy N-ro 4jieHa 1nociaea0BaTCIbHOCTU UIN

PEKYPPEHTHYIO bopmyy U BBIYHCJISATH YJICHBI
MOCJIEeI0BATEIbHOCTEH, 3aJJaHHBIX  O3THUMH bopmynamu.
YcranaBiuBathb 3aKOHOMEPHOCTh B MMOCTPOCHUU

IIOCJIEZI0BATEIbHOCTH, €CIU BBINMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBath  apuMETHUYECKYIO M TI'€OMETPHUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX CIIOCOOAX 3a/laHusl.

Pemars 3amauM ¢ wucnonab3oBaHMEeM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMEeTpPUYECKON Nporpeccuii, CyMMBbI
HEPBBIX N YWIEHOB C OMOPO Ha CIIPaBOYHYIO HHPOPMALHIO.
*N300paxkaTh 4WIEHBl IMOCIEAOBATEIbHOCTH TOYKaMU Ha
KOOP/IMHATHOH MJIOCKOCTH™.

PaccmaTpuBaTh NnpuMepbl MPOLECCOB M SIBJIEHUH U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOLME H3MEHEHHE B apU(PMETUYECKOH
IIPOrPECCUU, B TEOMETPUUYECKOW Mporpeccuu; *u3o0pakarb
COOTBETCTBYIOIIME 3aBUCUMOCTHU TpapuuecKu™.

Pemiats mnpocreiimme 3aaa4dM, CBA3aHHBIE C YHUCIOBBIMU
IIOCJIEOBATENBHOCTAMU, B TOM YHCIE 3aJaud W3 pealbHON
KU3HK  C  MHCIOJNb30BAaHMEM  LU(DPOBBIX  TEXHOJOTUM
(97EKTPOHHBIX Ta0NIUI, rPauIecKOro KaJlbKyJIsATOpa U T.I1.).
*PemiaTh 33/1a41 Ha CI0XHbBIE MPOLIEHTHI, B TOM YHUCIIE 3a7a4u U3
peanbHON MPAKTUKH (C UCIIOJIb30BAaHUEM KaJIbKYIsATOpa). ™
3HAKOMMTBCS € MCTOPHEH Pa3BUTH MATEMaTHKU.




MoBTOpEHHUE,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(18 v)

Yucna u BbIYMCIeHHs (3a0UCh, CpaBHEHUE, JEHCTBUS C
JICMCTBUTENIbHBIMU YUCJIAMHM, YMCIIOBas MpsAMas; IPOLICHTHI,
OTHOILICHHUSI, TIPOTIOPLIUH; OKPYIJICHUE, TPUOIINKEHUE, OLICHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(METHYECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHHsI (mpeoOpa3zoBaHue
anreOpanvdecKuX BBIPAKEHUH, TOMYCTUMbBIC 3HAYCHUS).
@®yHKkouu (IOCTPOCHHE, CBOWCTBA M3YyYEHHBIX (DYHKIIMIA;
rpaduueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh MNOHATHAMH: MHOXECTBO, IIOJMHOXECTBO,
OTepali HaJl MHOXKECTBAMH; HCIO0JIb30BaTh Tpaduueckoe
MPEACTABICHUE MHOXKECTB JIJIsl OIIUCAHUS PEAIbHBIX MPOLECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.
AKTYyaJM3MpoOBaTh TEPMHHOJIOTMI) M OCHOBHbIE JieliCTBHUS,
CBSI3aHHbIe C YHCJIAMH: HATypaJbHOE YHUCIO, MPOCTOEC U
COCTaBHOE YHCIA, JCIMMOCTh HATYPaJbHBIX YUCEN, MPU3HAKU
JIETUMOCTH, IIeJIO€ YHCIIO, MOJYJIb YHCIIAa, OOBIKHOBEHHAs H
JeCATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIA, apuPMETHISCKUN
KBaJPaTHBINA KOPCHb.

BoinoHATH JeiicTBUS, CPABHMBATH U YIOPSA04YUBATH YUCIIA,
MPEJICTAaBIATh YHUCIIa Ha KOOPAMHATHOM MPSMOM, OKPYTJISTh
YUCJIA; BBINOJHATH NPUKHIAKY M OLEHKY pe3yJbTara
BBIYMCIICHHI.

Pemath TeKkcTOBBIE 3a1a4H ApPH(PMETHICCKAM CIIOCOOOM.
PemaTh mpakTHYecKHe 3aa49H, COJACPHKAIIUE IPOLIEHTHI, J0JIH,

YacTH, BBIPAKAIOLIME 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosHUe, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCT TPYAA.

Pa30uparhb peasbHbIE KU3HEHHBIE CUTyaluH, GopMyIupoBaTh
UX Ha S3bIKE MAaTEMaTHK{, HAXOAUThb pCEIICHHE, IPUMEHSA
MaTeMaTU4YEeCKUil anmnapar, HHTePNpPeTHPOBaTh PE3YJIbTAT
OnepupoBaTh NMOHATUSIMH: CTENEHb C IIEJBIM IOKa3aTeleM,
apudmeTnyeckuit KBa/IpaTHBIN KOPEHb, MHOT'OUJIEH,
anredpanydeckast 1poob, TOXKIECTBO.

BbInoIHATH OCHOBHBIE JEHCTBHMSA: BBIIOIHATL PACUETHI 10
dbopmynaMm, mpeoOpa3oOBBIBATh IENbIE, APOOHO-pAIMOHATBHBIC
BBIDQKEHHMSI W BBIPAXKEHUS C KOPHSMH, pEaJTU30BbIBATH
pasoXKeHNE MHOTOUYJIeHAa Ha MHOXKUTEIH, B TOM YHCIE C
UCIIONIb30BaHWEM (OpMYyNT Pa3HOCTH KBAApPaTOB M KBajpara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO HMH(OPMAIIUIO);
HAXOJHUTh JOMYCTHMbIE 3HAYCHHsI MEPEMEHHBIX Ul TPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOIIBIO (OPMYN pealbHble MPOLECCHl U




SBJICHUS.
OnepupoBath noHATHAME: QYHKIMA, TpaduK QYHKIUHU, HYIH
(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIEE U HAUMEHbIIEe 3HAYCHUS
byHKIMN.

AHAJIM3MPOBATH, CPABHMBATH, 00CYKIaTh CBOWCTBA (PYHKIIHIA,
CTPOUTDH UX TPAPUKH.

OnepupoBaTh MNOHATHSIMU: IPAMas MPONOPLHUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUOHAIBHOCTb,  JIMHEWHas  (QyHKUUS,
KBajapaTuuHas QyHKIus, mapadoia, runepoona.

Hcnoab3oBaTh rpauKu 1715 ONPEIEICHNS CBOWCTB, IPOLIECCOB
U 3aBUCHUMOCTEH, HIJs pelieHus 3aaad H3 JPYTux y4eOHBIX
IIPEAMETOB M PEAIBHOM JKU3HHU; MOJEJHMPOBATH C IOMOLIBIO
rpaduKoOB pealibHbIE MPOLIECCH U SIBICHUSI.

Bripaxkars popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMU )

9 kJjacc (He meHee 68 4)

Ha3Baumue
paszaesia (TeMbl)
Kypca (41Mci10
4acoB)

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

Tpuronomerpus.
Teopembl
KOCHHYCOB H
CHHYCOB.
Pemenue
TPEyroJiLHUKOB

(16 1)

Omnpenenenyue TPUTOHOMETpUYECKUX (GYHKUUM yrimoB oT 0° mo
180°. KocmHyc ®m CHHYC mpsMOro W Tymnoro yria. Teopema
KocuHycoB. (OO0o00OmEHHas) TeopemMa CHHYCOB (C pagmycom
OTIMCAaHHOW OKPY)XHOCTH). HaxoxeHue IJIMH CTOPOH U BETMYUH
YIJI0B TPEYTOIBHUKOB.

dopmyra mIoOmMAAN TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YToJ
Mexay HuMu. @opmyrna TIomaay YeThIpEXYyrolbHUKA Yepe3 ero
JIMarOHAIH U YTOJI MEXy HUMH.

®opMyMpoOBaTh  ONpeAeaeHMs  TPUTOHOMETPHYECKHX
GYHKIUH TYObIX M MPSMBIX YIJIOB C BU3YaJIbHOM OINOPOM.
dopmynupoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMHCAHHON OKPYKHOCTH).

Pemath TPEYroJbHUKHM C ONOPOH Ha ANrOpUTM Yy4eOHBIX
JIEUCTBUIL.

Pemarr  mpaxkTHYeckue  3aJa4yM, CBOAAIIMECS] K
HAXO0K/IEHUIO Pa3JIHYHbIX 3JIEMEHTOB TPeyroJbHHUKA.




HpaKTI/IquKOG MPUMCHCHUC NOKA3aHHBIX TCOPEM.

IIpeodopasoanue |*[lonsTHe 0 MpeobpazoBaHUU MOJOOUSI. OcBauBathb NMOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB GUTYp MPHU
MeTtpuyeckue Teopema 0 TpPOM3BEAECHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu nonodus. HaxomuTs npumepsl noaodus B
COOTHOIIICHUS B IIPOU3BEICHUN OTPE3KOB CEKYIHMX, TEOpeMa O KBaJApaTe |OKpYyXKarolled 1eCTBUTENIbHOCTH.
OKPY:KHOCTH KacaTenabHOH. [IprMeHeHre B peleHny reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLIEHUS MEXAY OTpe3KaMu
(10 v) XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
PemaTh reoMeTpudecKre 3aJadd M 3aJa4d U3 PEATBHOU
HU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJbHUKOB.™
BekTopsbi OnpeneneHue BEKTOPOB, CJIOKEHUE M Pa3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOpPbl KakK HaIlpaBIEHHbBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPa Ha YHUCIIO. HCCIIeI0BATh reoMeTpUYECKUi (nepemerienue) U
Pu3NYEeCKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyeckuid (cusia) CMBICIBI  BEKTOPOB C ONOpOH Ha
PaznoxeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.|BOIPOCHBIN IUIAH.
Koopaunats! BekTopa. 3HaTh omnpexejJeHHMsi CYMMbl W Pa3HOCTH BEKTOPOB,
CkansipHOE TNPOU3BEINECHHE BEKTOPOB, €r0 INPUMEHEHHUE JUIS | yMHOXKEHUS BEKTOpa Ha 4HCIIO, ucc1e10BaTh
HAXO0X/IEHUs JUIMH U YIJIOB. reOMETPUUYECKUN U PU3NYECKUI CMBICIIBI 3TUX OINEpaIUi.
Pemenne 3a1a4 ¢ MOMOLIBI0 BEKTOPOB. Pemiatp reoMeTpuuecKHe 3aladyd  C  HMCIOJIb30BAaHUEM
[IpumeHeHre BEKTOpPOB MJIsi pelIeHHs 3a7ad KUHEMAaTUKH U |BEKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP 110 JBYM HEKOJIMHEAPHBIM BEKTOPaM.
Hcnonab3oBaTh  CKaJIspHOE  NPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBONCTBA.
BorluncasTe CyMMy, pa3HOCTb M CKaJspHOE IMPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.
IIpumeHsITh CKaJspHOE MPOU3BENEHUE [UISI HaXOXKJEHUS
JUIUH U yTJIOB.
JlexapToBbI JlexapTOBbI KOOPJMHATHI TOYEK HA MIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJbHOM CHCTEMBI KOOPJAMHAT,
KOOPAUHATHI Ha |*YpaBHeHue MpsAMON.* VYrinoBol KO3(QHUIMEHT, TAaHT€HC YIJIa |eKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HaKJIOHA, apajiesibHbIe U MEePIEeHAUKYISIpHBIE TIPSMbIE. HccaenoBarh ypaBHEHHE NPSIMOI U OKPYKHOCTH C ONTOPOM Ha
9 v) VYpaBHeHHe OKpyXHOCTH. HaxokIeHue KOOpJMHAT TOYEK |BOMPOCHBIM IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOM.

HaxoauTs eHTp U painyc OKpYKHOCTH 110 €€ ypaBHEHUIO.




MeTto1 KOOpAMHAT IIPU PELIEHUH T€OMETPUUYECKUX 3aa4.
Mcnonb3oBaHue MeTo1a KOOPAMHAT B IPAKTHUECKUX 3aJadax

PemaTh 3aa4m Ha HAXOXK/IEHHE TOUEK N1€PECCUCHUS MPSIMbIX
U OKPYKHOCTEH C IOMOIIbIO METOJa KOOPAMHAT.
Hcnoab30BaTh CBOWMCTBA YIIIOBOTO KOX(UIMEHTA MPSIMOI
OpU pELIeHUH 3a7ad, JUIsl ONpPEIENCHHUsl PpaclloyIOKEHUs
HPSIMOM.

IpuMeHsATHL KOOPIUHATHI MPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a4ad, JUIS IOCTPOSHHS MaTeMaTUYECKUX
MoJienell peasbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Moab3oBaTbest AT TIOCTPOCHUS W HMCCIEIOBAHUMN
U(PPOBBIMU pECypCcaMHu.

3HAKOMUTBCA ¢ HCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuabHbBIE
MHOTI'0YTOJIbHUKH.
JlanHa
OKPYKHOCTH U
IUI0IIAAb KPyra.

ITpaBuIIbBHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yuciio m U anuHa OKpPY)KHOCTU. JUIMHA Iyr'M OKPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp kpyra M €ro 3JI€MEHTOB (CEKTOpa U CETrMEHTA).
Brraucnenue miomaneit puryp, BKIIOYAIONUX JJIEMEHTHI KpyTa.

®opMyJIHpPOBATH ornpezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA MOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
HNOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpeaeasiTh
YHCIIO 77, JUTMHY JyTU ¥ PAAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Bobrunciienue IIpoBoanTh mepexoa OT paJlUaHHON MEPHI yria K IpagyCHOU
Iomaaen 1 Hao0OpOT 10 BU3YaJIbHOM omnope.
8 4) OmnpeneasaTs IIOIIAAb KPyTa.
BoiBoauTs dopmyaasl (B IpagyCHON U paguaHHONW Mepe) s
JUIMH JyT, IJIOIIAJEHd CEKTOPOB U CETMEHTOB C OIOpON Ha
BOIIPOCHBIH IIJIaH.
BouruncasaTe miomanu (uryp, BKIIOYAIONIMX SJIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTp mionaam B 3aa4ax peaibHON KU3HU.
JABuxenunst *TlonsiTHE O ABMIKEHUH TIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIUE  IOHATHUSA
IVIOCKOCTH [TapaienpHbIi TEPEHOC, MOBOPOT U CUMMETPHUsA. OCH M IEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(64) CUMMETpPUHU. @DopmMyIHPOBATH OIPEIEICHUSA IapauIEIBLHOIO IepeHoca,

[Tpocreiimye npUMEeHEHUs B PELLIEHUH 3a7a4u™.

MOBOPOTa MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOpPOIl.
HaxoanTh HEMOABWKHBIE TOUKU IO 00pas3iLy.

HaxoauTh EHTPBI U OCU CUMMETPUI MpOocTeHIINX GUryp mno
oOpa3iry.




*TIpuMeHATHh NapajUIebHbI MEPEHOC W CUMMETPHUIO IPHU
pelLIeHNH FeOMETPHUECKUX 3aJau (pa3ouparh IpUMEPHI).
Hcnoab30BaTh /17151 HOCTPOCHUS U UCCIIEOBAaHUIN IIUPPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3mepeHne reoMeTpu4eCcKiX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U EPIIEHUKYIISIPHBIC MTPSMBIE.

OkpyXHOCTh U Kpyr. I'eoMeTpuyeckue MOCTPOCHHS. YTIIBI B
OKPY)KHOCTH. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPY>KHOCTb.
HeThIpEXYroJIbHUKY.
YEeTBIPEXYTOJIbHUKHU.
Teopema Iludaropa u Hauana TpuronomeTpun. Pemenne oommx
TPEYrOJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [logobue. Cummerpus.
[Tnomane. Beruucnenue minomaneil. [lnomanu nogo6HsIx duryp.
JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie n OIITMCaHHBbIC

OnepupoBaTh MOHATHSAMH: (QUIypa, TOUKa, IpsMas, yrou,
MHOT'OYTOJIbHUK, —PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, MPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca M BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamw,
poMO, MNpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTejbHast; paBeHCTBO U I0J00Ke (GUryp, TpeyroibHUKOB;
[apajuleIbHOCTh M MEPHEHIUKYJISAPHOCTh NPSMBIX, YIoOJ
MEXIY HpSAMbIMH, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

HUcnonb3oBars  ¢opmyabl: 1nepumMerpa M IUIOLAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO MapajuIeIenunesa.

OnepupoBaTb MNOHSATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJb30BaTh JOTH MOHATHS MJIA
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBS3€H MEXIy pa3IMYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA I PELICHUA 3aa4u.

Pemath 3a1a4yu U3 MOBCEAHEBHON KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IO TOAAM OBYYEHUS$I)

9 kinacc (He MeHee 34 4)




Ha3zpanue
pasnesa (TemMbl)
(4uCy10 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpenacraBnenne  pannbix.  OmnucaTenbHas  CTaTHCTHKA.
Omneparuu Haj COOBITHAMU. He3aBUCUMOCTH COOBITHA.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH
3HaHUM.

PemaTh 3a1aum Ha NIPE/ICTABIICHUE U OMMCAHUE JTAHHBIX.
Pemath 3agayMm  Ha  HaXOXICHUE  BEPOSTHOCTEHN
O0OBEAMHEHUST U IEpPEeceYeHHs] COOBITUN, B TOM 4HCIIE
HE3aBHCHUMBIX, C  HUCIOJb30BaHUEM  rpaduuecKux
MPEJCTaBICHUI U J€PEBA CIYYalHOIO OIbITA.

Pemarp 3amaun Ha mepevncieHue KoMOMHAIM (yucna
MEPECTaHOBOK, YHCJIa COYETaHUM), Ha HaXOXICHHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans

cucremy

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. [lepecTaHOBKH.
@axrtopuan. CodyeraHus U 4UCIO couyeTaHuil. *TpeyronbHUK
[Mackans. ™ IIpaxTrueckas pabota «Bpruncnenue
BEPOATHOCTEN C UCHOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMM
JIEKTPOHHBIX TAOIHUID.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
KOMOMHATOpPHOE MPaBUJIO YMHOXEHUS, YHNOpSJOYEHHas
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (pakTOpHal Yucia,
coueTaHHe, YUCIIO COYeTaHu|, *TpeyronapHuk [lackans.™
Pemiare nmpocreiimiue 3aa4yM  Ha  TEPEYUCICHHE
YIOPSAOYEHHBIX Hap, TPOEK, IEPEUUCIICHNE IEPECTAHOBOK
U COYETaHWH »HIIEMEHTOB pa3jIM4YHBIX MHOXECTB (110
o0pasiry).

Pemiate nmpocreiimme 3aja4d Ha IPUMEHEHUE YHCTIA
codeTaHuil B anredpe (CoOKpanéHHOe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBAIONIeH MOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHKY, 3aJauyd Ha
BBIUHCJIEHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpaKTH4eCKON paboThl (C
BHU3YaJIbHOW OMOPOIA).

I'eomeTpuueckast
BEpPOSITHOCTH

*T'eomerpuueckas BepoaTHOCTb. CydaliHbIN BHIOOP TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuacTBoBaTh B O00CY:KICHMHM PpeLICHUS 3aJa4yHd Ha




CR))

HaXO0X/IEHNE BEPOSATHOCTEN B OIBITAX, IPEACTABUMBIX KaK
BBIOOP TOYEK M3 MHOTOYIOJBHUKA, Kpyra, OTpe3Ka WU
JIyTY OKPY>KHOCTH, YUCJIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 )

Wcneiranue. Yenex u Heynava. Cepust MCIIBITaHUM 10 IEPBOTO
ycnexa. Wcnbitanus bepnymiu. BepositHocTn coObITHH B
cepun  ucnbiTanuid  bepuymm. Ilpaktuueckas  pabora
«Hcnbrtanus bepuymimy.

OcBauBaTh Ha 0230BOM ypPOBHe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOr0  ycrexa
(Heynaum), cepus ucnbITaHUl bepHysun.

Pemare  mpocreiiude  3ajaydM Ha  HAXOXKJIEHUE
BEPOSATHOCTEW COOBITUI B CEpUU UCIBITAHUH J10 MIEPBOTO
ycriexa, B TOM YHCJE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUECKON Iporpeccuu (€ onopoi Ha CIPaBOYHYIO
nH(pOpMaIHUIO).

Pemiate  mpocreiimme 3axauM Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHyM, Ha HaXO0XIEHUE BEPOSTHOCTH
ONPEACNIEHHOTO 4YHMCIIAa YCIEXOB B CEpPUM HCHBITAHUU
bepnymu (¢ BU3yansHoit oropoii).

H3yuath B X01e NpaKTH4eCKoil paboThl, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnblTaHni beprymum

Cayuaitnas
BeJIMYMHA
(64)

CrnyuaiiHass BenMYMHA W PACHpPENEICHHE BEPOATHOCTEH.
MareMarnueckoe OXHJIAHHE U JHCIEpPCUs  CIy4aluHOU
BennyuHbl. [IpuMepel MareMaTHyecKoro OXXUIAaHUsA Kak
TEOPETUYECKOr0 CPETHEr0 3HAYECHUS BEJTUYNHBI.

ITonsaTtue o 3akone OonpIIKX yKces. Mi3MepeHnue BeposTHOCTEH
C MOMOIIBIO YacToT. [IpuMeHeHne 3akoHa GONBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClydaiHas
BEJINYMHA, 3HA4YECHUE CIIy4alHOM1 BEJINYMHBI,
pacrpeneineHue BEposiTHOCTEM.

HN3yuyatp u o0cCy:kIaTh IPUMEPBI JTUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTh HACEJICHUs, APYTHEe U3MEHUYUBBIE BEJIMYHHBI,
paccMaTpuBaBIIMECs B Kypce CTaTUCTHKH), MOJAEIbHBIX
CIIy4aHBIX BEJIMYHMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHue MOHETBHI, MIPaJbHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHe¢  INOHATHA:
MaTE€MaTH4YeCKOe OKMJAHUE CIIy4alHOW BEIWYMHBI KaK




TEOPETUYECKOE CPEeAHEE 3HAUCHUE, IUCIIEPCUs CIIy4aHON
BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU YHUCIOBOro Habopa.
Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMaTUYECKOIO
OKUJAHUSI U JIUCIIEPCUM  JUCKPETHOM  CIydailHOM
BEJIMYMHBI 110 33JJaHHOMY pPacIpeesIeHUI0, B TOM YHCIIe
3aJjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JIOTepesiMH (C
HAIPAaBJIAIOIIEH TOMOIIBIO).

3HAKOMHMTBCS C MAaT€MaTU4YEeCKUM OXHMJAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PAaCIpPENCIICHUH, B TOM YHUCIE
pacripeiesIeHus CIly4aifHOW BETMUMHBI «YHUCII0 YCIIEXOB) B
CepuH UCHBITaHUM bepHysum.

M3yyaTrhr 4acTtoTy CcOOBITMS B  MOBTOPSIIOIIUXCS
CIIy4alHBIX OIIbITaX KaK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCIE ONBITOB YacTOTa
coObITUS OJIM3Ka K €r0 BEPOATHOCTH.

PemaTp 3a1aum Ha U3MEPEHNE BEPOSTHOCTEN C TIOMOUIBIO
4acToT (C HaMpaBJISIONIEH TOMOLIBIO).

OO0cy:x1aTh POJIb 3aKOHA OOJIBUINX YHCEN B 000CHOBAaHUU
4aCTOTHOT'O METO/1a U3MEPEHMSI BEPOSITHOCTEN.
OOcy:k1aTh 3aKOH OOJBIIMX YHCET Kak MpOsBICHUE
CTaTUCTUYECKOM YCTOMUYMBOCTH B U3MEHUMBBIX SIBICHHUSIX,
poOJb 3aKoHA OOJBLIMX YHCEN B HPUPOJE M B KU3HU
4eJI0BEKA.

0O06006menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  JaHHBIX.
BepositHOCTB CIIy4aitHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIIPEICTICHHUS.

OnucarenpHas  CTaTUCTHKA.
D1eMEHTHI

IloBTOpSAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPEICTABICHUE U ONTMCAHUE JaHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSATHOCTEN COOBITHH,
B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEH
OOBeAMHEHUS ¥ TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUSAMH CITy4alHBIX UCTIBITAHUN




[Ipu paszpabotke paboueil mporpaMMbl B TEMaTUYECKOM IUIAHUPOBAHUM JIOJKHBI OBITh YUYTEHBI BO3MOXHOCTH
MCITIOJIb30BAHUS JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMIMXCS YU4€OHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPAMMBbI, DSJIEKTPOHHBIE YYEOHUKM M 3aJa4YHUKH, OJICKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHBIC
1ab0paToOpuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIi OOYUYECHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENEH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LHU(PPOBOM) BHUAEC U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHoctu KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.



