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PaGouass mporpamma mo yueOHOMY mnpeameTy «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Marematuka uW  HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TIporpaMma MO MaTeMaTHuKe, MaTreMaThka) BKJIOYaeT
MOSICHUTENIbHYIO  3allMCKy, COJepKaHHe OOy4eHHs, IUIaHUPYEeMbI€ PpPEe3yJIbTaThl
OCBOEHUS TPOTPAMMBbI 10 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30BaHuUs
HOATOTOBJIIEHa Ha OcHOBe @enepanbHOr0 ToCyJapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHaapTa OCHOBHOro oduiero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
oOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUs 1151 00y4YarOUIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 . Ne 1025), denepanbHoii pabouei mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusa 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBbI
BOCIIUTAHUSI, C YYETOM PaCIpe/leIEHHBIX 0 KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHON  0Opa3oBaTEILHOMN
MpoTrpaMMbl  OCHOBHOTO 00IIIeT0 00pa3oBaHus [JIsi OOy4YarOIIUXCS C 3aJIepIKKOM
MICUXUYECKOro pa3BuUTHs. B paboueil mporpamMme yUYTEHbl HJIEW U TOJIOXKESHHUS
Konuenuuu pazsutus MaTeMaTudeckoro oopasonanus B Poccuiickoit denepaiuu.

O01mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebubiit mnpeamer «MaTeMaTuka» BXOJUT B MOPEAMETHYHO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJb30BATHCA
aNrOpuTMaMH, a TaKXKe MPUOOPETEHUI0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xu3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHEe, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHPUHMMATh W KPUTUYECKH  aQHAJIM3MPOBATh  HHQPOPMALHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHue mareMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh y oOyvarommuxcs ¢ 3[1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOuparh Haubosee
NOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCKue CPeICTBA IJisi BBIPAKEHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBaHUU
ABIAETCS OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/CTaBlIEHHE O IPEeIMETEe U METOaX MAaTEMaTUKU, UX OTIMYMUIA OT METOJOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTEeMaTHKU
JUIA pEIIeHUs HAy4YHbIX WU TMPHUKIAIHBIX 3a7ad. Takum o00pa3oM, MareMaTHyecKoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B POPMHUpPOBAHHE OOIIEH KYIBTYphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YeJIOBEKa, MOHMMAHMIO KpacoTbl M M3SALIECTBA MATEMaTHYECKHX PaCCYXIACHUM,
BOCHPHUATHIO TEOMETPUUYECKHUX (OPM, YCBOECHHUIO UIEU CUMMETPHH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eToM 0co0bIX 00pa3zoBaTesbHbIX NOTpeOHOCTEN oOyuatomuxcsa ¢ 3I1P. OBnanenue
y4eOHBIM IpeaMeToM «MaTeMaTuka» NpeACTaBIISAET ONPEAEICHHYIO CIOXHOCTb IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3[1P nanbGonee BbIpa’keHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH UM TPYAHONOCTYIHBI. B TOXE Bpems Npu CHEeHUATBHOM
oOyueHHnH oOydJaromyecss MOTYT BBIIOJMHATH 3adaHuss 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
OCMBICJIECHHOCTH COBEPIIAEMBbIX YUEOHBIX ACUCTBUNA. Y 00ydarouuxcs 3aTpyIHEHbBI
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
nopsanok AeiictBui. [Ipu ynpornienun, npeodpa3oBaHuu BeipaxkeHuit yuarmiuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PELICHUE O IOCJIEI0BATEIBHOCTH BBIITOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHHSI OCJIOXKHSAET YCBOCHMS HAaBBIKA PEILCHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBl YypaBHEHUM. M MalogOCTYymHO COBepHIEHUE
00paTUMBIX ONEpALIHA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00O0OILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIb3Ys] T€OMETPUUECKH, anreOpandyeckuii, PyHKIMOHATbHBIA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IPOBEACHUS aHAJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS cyliecTBeHHOro. O0yuaromuecs ¢
3IIP 3arpynHsitoTcs caenaTb yMO3AaKIIOUYEHHE OT OOIero K YacTHOMY, HEpEIKO
BbIOMpAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKHMBAIOTCS C  TPYIHOCTBKO  JI€JIaThb  JIOTUYECKHME  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  NPUBOMAT  HENOCTAaTOYHO  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 MHECTUYECKOW JAESITENbHOCTH, CYXEHUS O00beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHUH.



Jli1s mpeooneHus TpyIHOCTE! B U3y4eHHH Y4eOHOro npeamera « MatemaTukay
HeoOXxoauma —ajanTauus o0beMa M Xapakrepa ydeOHOro Marepuana K
[O3HaBaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
03HAaKOMHUTEIIBHBIC; NCKIIFOYATh OTAEIBHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKHUM
MaTepuall PEKOMEHAYETCS HM3ydaTh B IPOLECCE NPAKTUYECKOW ACSATENBHOCTH IIO
pemieHnto  3agady. OpraHuyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
AESTENIbHOCTH y4YalluXcsi Ha YpPOKaX MAaTEeMaTHKU CHOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOCHHIO 0A3UCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUH.

Hesan 1 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka

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

* (opMHUpOBaHUE LEHTPAJIBHBIX MATEMATUYECKUX MOHATHU (YHCIIO, BETUYHUHA,
reoMeTpuyeckas  Qurypa,  nepeMeHHasd, BEPOSITHOCTb, byHKIMA),
00€eCleynBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPYKAIOIIETO MUPA, IOHUMaHUE MaTEMATUKU KAaK
4acTH O0IIeH KyJIbTyphl 4eJIOBEUECTBA,

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

* ¢opmupoBaHue (YHKIIMOHATHBHOM MaTeMaTUYECKON TPAMOTHOCTH: YMEHHUS
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 MaTEeMaTHMKM M CO3/1aBaThb MaTeMaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4y, WHTEPIPETUPOBATh M  OLICHUBATh
MOJIyYE€HHbBIE PE3YIbTATHI.

JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeIyIONX 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 UEIOBEKY ISl ITOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYallUXCid B paMKaxX MpPeIMETHOU
obOnactu «MaremaTrka 1 HTHGOPMaTUKaY;

" pa3BUBATh MOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



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

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUU 00pa30BaTEIbHBIX 1€PUIIUTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHrayia y 0OyJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBISIBJISITH M Pa3BUBATh MAaTEMAaTUYECKUE ¥ TBOPUCCKUE CITIOCOOHOCTH.
OcHOBHbBIC 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 reoMeTpUYECKUX 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,
TPaJULIMOHHO NPUCYIAs] MaTEMATUKE U TPOHU3BIBAIONIAS] BCE MATEMAaTUYECKUE KyPChI
u conepxarenbubie TUHUU. ChopmynupoBaHHoe B DenepaqbHOM TOCYIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHMs TpeOOBaHHE «yMETh
ONIEPUPOBATH MOHATUSAMHU: ONPEAECIECHUE, AaKCHOMA, TEOPEMA, 10Ka3aTeIbCTBO; YMEHUE
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
0o0y4eHUs1 Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsI.

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

@enepanpHas IIporpamma nperycMaTrpuBacT BHECEHUE HEKOTOPBIX U3MEHEHHMN:
YMEHBIIIEHUE 00beMa TEOPETUUYECKUX CBEICHUI, BHIHECEHUE OTIEIbHBIX TEM WU
LIEJIBIX Pa3/ieJIOB B MaTepUaIbl Uil 0030pPHOT0, O3HAKOMHUTEIBHOTO N3Y4YEHUS.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTab» (u3ydaeTcss B Kypce
«I"eorpadus»); «M300paxeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpyXHOCTH», «Ilimomans kpyra», «IlapamiensHeie npsameliey, «lleprneHauKyaspHbIe
npsMbley, «OceBasi U LIEHTpaJlbHasg CUMMETPUM» (M3y4yaeTcsi B Kypce I'€OMETPHH);
«beckoHeuHble TNEPUOAMYECKUE JAECATUYHBbIE JApoOu. JlecsaTMuHOE MNpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Perienue
Jornyeckuii 3amau», «JlimHa orpeska», «lllkanepy, «PacnpenenuTenbHbll 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYATOU
oymare», «Jlenurenu u kpatHbie. [IpusHaku aenumoctny, «Haubonbimii oOmmit
JIeNUTeNIb M HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TIPOU3BEIACHUSY.
«IIpuBenenne 1podbu K HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1es10ro U LEN0ro
no ero yactw». «OKpyIrJeHue NeCATHUHBbIX IpoOei». «Pemenue 3amay nepedbopom
BCEX BO3MOXHBIX BApUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aau». BeicBOOOIMBIINECS Yachl MOXKHO MCIIOJIb30BaTh Ha OBTOPEHUE (B Havaje U
KOHIIE Y4E€OHOT0 T0/1a), Ha U3y4YeHHe HanboJiee TPyAHBIX U 3HAYMMBIX TeM: B V Kilacce
— Ha pelleHre ypaBHEHUH, pUBEIECHNE IPpOOU K HOBOMY 3HaMEHATEeI0, YMHOKEHUE U
JIeNIeHNe JCCATUYHBIX Jpo0el, u3mepenue yrioB;, B VI kimacce — AelcTBUA C
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMY YHUCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIUMTAHUE YMCEJ, COJIEPKALIMX LEIYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JIeJICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
npuOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTENN?, « DyHKLIUA y
=Vx u ee rpaduk», «IlorpemHOCTs U TOYHOCTH NPHONMKEHHA», «UeTHBIE U
HedeTHble QyHKIMWY, «DyHkius y=x"y, «DyHKuusa y= ax?, ee rpaQuk U CBOMCTBA.
I'paduxu GpyHKuMit y= ax® +n u y=a(x-M)?, «YpaBHEHHUE C IBYMS IIEPEMEHHBIMHU H €T0
rpadux», «'paduueckuii coco® pelieHus cucTeMbl ypaBHeHUi», «l/300paxenue
YJIEHOB apu(METHUECKON U TEOMETPUUECKON MPOTPECCHI TOUKAaMH Ha KOOPINHATHON
IJI0CKOCTH. JIMHENHBIN U SKCIOHEHIHUANBbHBIN pocT. CI0KHbBIE IPOLUEHTHI.



CnenyeT yMEHBIIWTh KOJMYECTBO YAacOB Ha u3ydeHUE TeMm: «Dopmysibiy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMNY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEepeMeHHBIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEHHBIX YpaBHEHUIN», « CBOMCTBA KBaJAPAaTUUYHON
byHKITINY.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I  Jydlleil
npopaboTKN Haubojee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHUCTBUS ¢ Ipodsmuy, «[IpruMeHeHne cBONCTB
apu(pMETHIECKOTO KBaJpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHue 3ajad,
npeoOpa30BaHNE BBIPAXKEHUI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOT0 MaTepHaia.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAHHE YAECIUTh MPAKTUYECKON HAMPABICHHOCTH Kypca,
HUCKJIIOYMB U YIOPOCTUB HaWOOJEE CIOXHBIA JUIsi BOCIHPHUSATHUS TEOPETUUECKUU
matepuas. Ha ypokax reoMeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BaAThH
HarJIAJIHbIE CpelcTBa OOydYeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHre 3aj1ad mpu MOCTOSTHHOM O0palieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKAM.

O3HakOoMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHUE W  E€IMHCTBEHHOCTH
NEPIEHAUKYIAPA K OpsIMon», «MeTol reoMeTpuyecKux Mect», «Meron yaBoeHus
Meauanbe», « Teopema Paneca u TeopemMa 0 NMPOMOPLUHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyroJabHUKaY, «I3MeHeHe TPUTOHOMETPUUECKUX (PYHKIIUI MPU BO3pACTAaHUU
yrinay, «®@opMynbl i1 PaadyCOB BIIMCAHHBIX M ONHCAHHBIX OKPYKHOCTEU
MPABUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHUE MPSIMON», «/IBuxenue», «CBOKWCTBa
IBWKEHUS», «TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATENBHOM.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumn», «lleHTpalibHas CUMMETpPH,
«ITapannensubii mepenocy, «IloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHAThl Ha IUIOCKOCTW», «PemeHune
TPEYroJbHUKOBY, «Ilomobue dpurypy.

BricBoOOIMBINIMECS YaChl HCTIOIB30BATh HA PEIICHUE 3a1a49 U IOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
obyuaromuxcsi ¢ 3[IP, cBs3aHHBIE CO CHUKCHHBIM YPOBHEM PAa3BUTHS CJIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYeHHUE JOJKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JUIsI YYEHUKOB Matepuaie. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pa3zenaM, CBA3aHHBIMHA C TIOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUN W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yyarommxcs.

HeoOxomumo miepecMOTpeTh COAEpKaHHE TEOPETHUECKOro Marepuaia u
XapaKkTep €ro M3JI0KEHUSA: TEOPETUYECKUU MaTepuajl NPENOAHOCUTH B MPOLECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HArJISAHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA M 3alIOMHHAHHS CJIOKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHHIX,
TPYAOEMKHX 3aaHui. P TeM creayeT u3ydaTh B O3HAKOMHUTEIIHLHOM IUTaHE.

denepanbHas MporpaMma MPEAOCTaBISIET aBTOpPY pabdodeid mporpamMmbl
cB0OOY B pacmpeesieHuu MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenencaue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUEOHOTO rojia CAMOCTOSTEIBHO OMPECIIIeTCs
o0Opa3oBaTeNbHON OpraHu3alreil 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yYaONTUXCs
¢ 3IIP u ux ocoObIX 00pa3oBaTeNbHbIX MOTPEOHOCTEN.

IlpumepHble BuAbl JAeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0yciioBiieHHBIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnedyuBaIOIMe
OCMBICJICHHOE OCBOCHHE COAEPKAHNH 00pa3oBaHus o npeamery «MareMaTHKa

ConepxaHue BUIOB JesTeNbHOCTH oOyuvaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTSAMU. [IOMHMO HIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00yqaronuxcsi BUAOB JIEITEIbHOCTH CIENYEeT YCUIIUTh
BU/IBI ICSITEIIBHOCTH Clielu(PUYHbIE JUTsl JAHHOW KaTEeropuu JeTel, 00ecreunBarome
OCMBICJIICHHOE OCBOEHHME COJEpKaHHUS O0O0pa3oBaHUS IO NPEIMETYy: YCHIICHUE
MPEAMETHO-TIPAKTUYECKOM JESATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBbI; OCBOEHHE MaTepHaa ¢ OMOPOl Ha aJITOPUTM; «IIOIIATOBOCThY B U3yYEHUHU
Marepuaa; UCIOJIb30BaHNUE JOMOJHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBIEC TAOJMIIBI);, PEUYEBOM OTUET O MPOLIECCE U Pe3yabTare IesATEIbHOCTH,
BBINIOJIHEHUE CIIEUMAJIbHBIX 3a/laHui, 00ECIEeUnBAOIINX KOPPEKLUHUIO PpEeryJsiiuu
y4eOHO-TI03HABATENBHOM IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

QenepanbHasi TEMAaTHUYECKass U TEPMUHOJIOTUYECKAsl JEKCHMKAa COOTBETCTBYET
DAOII O0O0.

Jnst oOydaromuxcs ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JEKCUYECKUM MaTepralioM mo mpeaMery. [IpoBoauTcs chnenuaibHas paboTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOIIMUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MO/JIEPIKKA, aJITOPUTMBI pabOTHI C ONPEAEIEHUEM, OTTOPHBIE CXEMBI JIJISl aKTYyaJIUu3alUH
TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHus Y4yeOHBIM mnpeaMer «MareMaTuka
BXOJUT B TNpeIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» M SBIAETCA
o0s13aTeNbHBIM 111 u3ydeHusi. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaJAMLIMOHHO M3Y4YaeTcs B paMKax CIEQYIOIIMX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kkypca «Martematuka», B 7-9 kjaccax — KypcoB «Auredpa» (BKIOuYas 31€MEHTHI
CTaTUCTUKH M TEOpUH BeposTHocTei) u «['eomerpusi». Hacrosmeit nporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO61iee yrcIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefento), B 6 kinacce — 170 yacoB (5 yacoB B HeEN0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 yaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

I[lnanupyemMblie pe3yibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHusi

W3ydyenne wMareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNpPeIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOEHHUS YUYEOHOTO MpeIMETa.

JIMYHOCTHBIE Ppe3yJibTAaThl OCBOCHHUSI MPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEePU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUKMCKUX MAaTEMAaTUKOB U POCCHICKOM
MaTEMaTUYECKON MIKOJbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHUM B JPYTMX HAyKax W
NPUKJIAJHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
paB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIaHCKOTO o00ImecTBa (HampuMep, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPaAKTUYECKUM MPUMEHEHNUEM JOCTHUXKEHUM HAyKu, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX TPUHIUIIOB B ICSITEIBHOCTU YUEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTU€ B PEHICHUU TMPAKTHUYECKUX 3a]a4
MAaTeMaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YECKOIro
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTEIPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/a4, PEIICHUW, PACCYXICHUN, YMEHHUIO BHUICThH
MareMaTu4eCKrne 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMEd B JACATEIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpeACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oO1iecTBa, TNOHMMAaHMEM MaTEMaTUYeCKOM HayKd Kak cdepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATanoB €€ Pa3BUTHUA W 3HAUMMOCTH JIJII PAa3BUTHS ILIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIINMU HAaBbIKAMH HCCIIE0BATEIbCKOM
NEATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OpPMHPOBAHME KYJLTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArOMOTyYns:



TOTOBHOCTBIO MPUMEHATH MaTEMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOEro
37I0pOBBS, BEAACHUS 3710pOBOT0 00pa3a *KHU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN
peXUM  3aHATHUH M OTHbIXa, peryiaspHas  (u3nueckas  aKTUBHOCTB),
c(OpMUPOBAHHOCTBIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TAKOTO e MpaBa IPyroro 4eioBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAllMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUU JJIs pelIeHMs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKpPYKaroLEH Cpebl, JITAHUPOBAHUS TOCTYIKOB M OLIEHKU HX
BO3MOXXHBIX TOCJIEACTBUN ISl OKPYXKAIOIIEW Cpeibl, OCO3HAaHUEM DNIOOAIBHOIO
XapakTepa SKOJOTMYECKUX MPOOJIEM U IyTEH UX pelICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COUMAJIBLHOI U MPUPOIHOIA cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTU Y€pe3 MPAaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUTbCA Y APYTUX JIOJEH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HAaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIE
(GopmynupoBarh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX U SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYK)  CUTYallMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMl0 KakK BbI30B, TpEOYIOIIM KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIMpPOBaTh M OILEHUBATh PUCKH U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare ocBOEHMs MpOrpamMMbl IO MaTeMaTHUKE HAa YPOBHE OCHOBHOIO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIuecs OBJIaJICHUEM YHUBEPCAaJIbHBIMU
NO3HaBaTeIbHBIMU ACUCTBUSAMHU, YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSMU
Y YHUBEPCAJIbHBIMU PETYASATUBHBIMU JICHCTBUSMHU.

Osaanenue YHUBEpPCAIbHBIMU y4eOHbIMH MO3HABATEJbHBIMHU
NEeHCTBUAMM:

yCTaHaBIMBaTh  MPUYMHHO-CICACTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJISITH ACQUIIUT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TOCTaBICHHON
3a/1auu;

C MOMONIbIO yUYUTENS BbIOMpATh CHOCOO pEeleHUsT MAaTeMaTUYECKOM 3aJauu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMAaTh M WHTEPIPETHPOBATH HH(DOPMALMIO PA3IMYHBIX BHAOB U (OpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



MOHMMATh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
auarpamMmbl, TaOJNMLbI, CXEMbl W Jp.) AJ WUIKOCTPAalUUU, WHTEpIpETaIuH,
apryMeHTaluu.

OBiageHue  yHHBEpPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMM:

OpPraHM30BbIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO NIESTEIBHOCTH C
YUMTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HaXOJUTh OOIIHE CIIOCOOBI paboThI, paboTaTh B TPYyIIIE:
HaxoJIUTh OOIlee pElIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
MO3UINI U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; (OPMYIUPOBATh, ApPTYMEHTUPOBATH
1 OTCTAauBaTh CBOE MHCHHUC;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAIWYUU PA3ZHBIX TOUYEK
3pE€HHs W pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOI0 IIO3ULMI0O U KOOPAMHHUPOBATH €€ C NO3ULUAMU
napTHEPOB B COTPYAHUYECTBE IPH BbIPAaOOTKE OOLIET0 pElIeHUss B COBMECTHOM
NEeATEIIbHOCTH;

BBINOJHATh CBOIO 4YacTh pPabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yjbTaTa U
KOOPAUHUPOBATH CBOU JEUCTBUSA C IPYTMMHU YJICHAMU KOMAaH/IbI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBJiafeHne YHUBEPCAIbHBIMHU YUCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUTh LIENU, BBIOMpPATh U CO3/1aBaTh AITOPUTMbI ISl PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPoOeMm;

IJJAHUPOBATh M OCYLIECTBIATH JEATENBHOCTh, HANPABICHHYIO Ha PEIICHHE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJIEA0BATEIbHOCTh JCHCTBUIM;

OCYILECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

a/IeKBaTHO OLICHHWBATh MPABUIIBHOCTH UJIM OIIMOOYHOCTH BBIITOJIHEHUS Y4eOHOM
3aj1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHNUS;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM ATAJOHOM C LIEIbIO
0oOHapy>KeHMsI OTKIIOHEHUH U OTIUYMM OT 3TAJIOHA.

NPEeABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPHU PEIICHUH Y4eOHOU
3a/1a4y;

MOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbId pe3yibTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TpeOyrolue
nanbHee padoTsl,

peryJMpoBaTh Croco0 BBIPAKEHUS SMOLIMH.

[IpenmeTHbIE pe3yapTaThl OCBOCHHUS POIPAMMBI I10 MATEMATUKE NTPEACTABICHBI
no rogaM oOy4yeHUusl B paMKax OTAENbHBIX YUEOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eometpus», «BeposTHOCTD 1
CTaTUCTHKAY.



®OEJIEPAJIBHA S PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yUYEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

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

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYyYaromuxcsi ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
U3YYEHUIO MaTEMaTUKU;

* noxaseneHue oOyyaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYKAIOLLETO MUPa;

* (popmupoBaHue (QYHKIHOHAJIBHON MareMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS Ul PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlIEIbHO, KaX/aas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroii, a B
TECHOM KOHTAaKT€ W B3aUMOJIEHCTBHM. TakKe B Kypce€ MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTENBHON TEXHUKH U (OPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C Pa3BUTUEM BBIYMCIUTEIBHON KYJBTYPHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM MPUKHIKH U OLEHKU Pe3ylIbTaTOB
BBIYMCIICHNI. I3ydueHne HaTypallbHbIX YMCENl IPOJOJIKAETCS B 6 KIIacce 3HaKOMCTBOM
C HAYaJIbHBIMU MTOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHbIil 0J0K B coAepKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOEi OTHECEHO K 5 kiaccy. DTo
NEPBBIM 3Tal B OCBOCHHUM APOOEH, KOrna MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJa IpaBHWJIa JEHUCTBHUM C
JICCATUUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU alITOPUTMaMHU
BBIMOJIHEHUS ACHCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIUCH IIPU U3YYEHUHN APYTUX NPEIMETOB U IIPHU MPAKTUYECKOM
ucnonp3oBaHud. K 6 kiaccy OTHECEH BTOpPOM 3Talm B H3YyYEHHHM JIpoOeil, rae
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHME HOBBIX BBIYHACIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYUCIICHU,
B TOM 4YMCJI€ 3HAUEHUU BBIPAXKEHUM, COJEPKALINX U OOBIKHOBEHHBIE, U JAECSITUYHBIE



IpoOu, yCTAaHOBJICHUE CBA3EH MEXIy HUMH, paCCMOTPEHHUE MPUEMOB pElIeHUs 3a7a4
Ha Apoou. B Hauvane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHH TAKKE€ MOTYT pacCMaTPUBATHCS B HECKOJIBKO ATaroB. B 6 kiacce B Hauane
u3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIC YKCIIA» BBIACISIETCS MOATEMA
«llenple yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHIATENBHBIMU YHCIAMHU H
JNEUCTBUSIMU C TOJIO)KUTEIBHBIMU W OTPULATEIBHBIMUA YHUCIAMH IMPOUCXOAUT Ha
OCHOBE COJEpP)KATEIBbHOTO TMOJAX0Ja. JTO TO3BOJSIET HAa JIOCTYIIHOM YpPOBHE
MTO3HAKOMHTb YYAIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH MTOHATUSIMU TEMBI, B TOM
Yyuclie M C TpaBUJIaMU 3HAKOB TPHU BBINOJIHEHUU apu(PMETUYECKUX JEHCTBHIA.
N3yuyeHue palloOHaJbHBIX YUCEN HA 3TOM HE 3aKOHYUTCA, a OyJeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjacca, 4To CTaHET CIEAYIOIUM MPOXOAOM BCEX MPUHLIHUITHATIBHBIX
BOITPOCOB, TEM CAMBIM pa3/ieJIEHuE TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepraa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM peleHUI0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipyu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KjaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 3aJayd Ha JBWKEHHE, Ha YacTd, Ha I[OKyNKH, Ha paboTy u
IPOU3BOJMUTEIBHOCTh, HA IPOLEHTHI, HA OTHOLIEHWS W nponopuuu. Kpome toro,
oOyuaronuecsi 3HaKOMSATCS C NMpUEMaMH pelIeHHs 3ajad 1epedbopoM BO3MOKHBIX
BapUAHTOB, yyaTcs paboTaTh ¢ HH(PoOpMalrel, npeacTaBaeHHON B (popMe TaOauIl uiu
IarpamMm.

B ®epepanbHoil pabouedt mporpamMme TPEeAyCMOTPEHO (popMHpoBaHUE
MPOIEIEBTUUECKUX aIreOpandeckux NpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOIO
Yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro MJsl 3alucu OO0LuX
YIBEpXKACHUA W TOpeyiokKeHH, (opMys, B YAaCTHOCTH JUISI BBIYUCIICHUSA
Tr€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpaKeHUSs, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYECHUH T€OMETPHH,
KOTOPBI OCYIECTBIIIETCS HA HAIVISIIHO-NIPAKTUYECKOM YPOBHE, ONMpAaeTcs Ha
HarsgHo-o0pa3Hoe MbIIUIeHHe oOydaromuxcs. bomnbimias poiab  OTBOAMUTCS
NPAaKTUYECKOM  NIESITENBHOCTH,  ONBITY,  DJKCHEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydaTcsd H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBaIOT MX MpocTeilne cBoicTBa. B
poLecce W3yUYeHUsl HarJISIAHOW T€OMETPUU 3HAHMS, MOJyYEeHHbIE 0O0Y4arOIIUMUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy MiaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTtemaTtuka», KOTOPbIM BKJINOYAET apuPMETHUECKUd MaTepuanl u



HaJISITHYIO TEOMETPHIO, & TAKKE ITPOTIECIEBTUUECKIE CBEJICHUS U3 alITreOphI, SJIEMEHTHI
JIOTUKY ¥ Haydajga OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo roja o0ydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA» (ITO TOAAM
OBYYEHUA)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

Hatypansnoe uwncno. Psg narypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YHUCIOBON) MIPSIMOA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HEMO3UIUOHHOM CUCTEMBI cuncaeHus > . JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOKEHUU. Bbrauranue
Kak JEeHCTBHE, 0OpaTHOE CIOKEHUIO. YMHOKEHHE HATypajbHBIX UHCEJ; CBOMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  nmeucTBuM, CBs3b  Mexay Humu. IIpoBepka  pe3ynbrara
apudmeTrdeckoro gedcTBus. llepemecTuTenbHOE MW couyeTaTeIbHOE CBOHCTBA
(3aKOHBI) CJIOKEHUS ¢ YMHOXEHHUS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUYECKUX JCHCTBUH.

*JlenuTeny M KpaTHbIE 4YMCHa™, pas3jioKeHHWEe Ha MHOxuUTenu. [lpocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ oCTaTKOM.

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

UucnoBoe BbIpakeHHE. DBplunciaeHne 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM;
MOPANOK  BBINOJHEHUS  JOeucTBUM.  Mcmonb30BaHWME  NMpU  BBIYUCIEHUSAX
MIEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o Japobw Kak crmocobe 3alMch  4YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHbIE ApoOu. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIIAHHOM IpoOH B BHJI€ HETIPABUIILHOM IpOOU 1 BBIICIICHUE 1IETOM
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenne npobelt ToukaMu Ha YHUCIIOBOM
npsiMmoii. OcHoBHOE cBOMCTBO apodu. *Coxkpaienue apobei. [Ipuenenue npodbu k
HOBOMY 3HaMeHaTe0™*. CpaBHEeHUE TPOOCH.

CrnoxxeHre M BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue aApo0eii; B3auMHO-

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOANTCS B 03HAKOMHTENbHOM IuIane. Ilegaror
CaMOCTOSTEIIFHO OTMpPEeNsieT 00beM H3y4aeMOoro MaTepuara.



oOpatHbIe Tpodu. *HaxoxkaeHre 4acT 1eIoro U 1EeJIoro Mo ero 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune JecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne NeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonbs3oBaHue MPU pELIEHUU 33124 TAOJIUI U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI N3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHU, CKOPOCTU. CBA3b MEXAY €IMHULIAMH
U3MEPEHUS KaXK10W BEJIMYUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o GUrypax Ha miIoCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsmMoi, ocTpsli,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnvHa OoTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOH, NEepUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YII0B C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsinuele mnpencrtaBieHuss O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *[loctpoeHue
KOH(Urypanuii U3 4dacted MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
O6ymare*. Mconp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCie (Uryp, u300pak€HHBIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepeHus mioniaiau.

*Harnsaabie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIbHBII
napasuiesienunes, KYyO, MHOTOTPaHHHKHU. N3o6pakenne MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenumnena. Co3maHue MoJenen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

ApudpmeTnueckue AEMCTBUS C MHOTO3HAUYHBIMM HATypajlbHBIMU YHCIAMH.
YucnoBsle BbIpaXXEHUs, IOPSIIOK JCHCTBUI, HCIIOJIb30BaHKUE CKOOOK. Mcronb3oBanue
IIPU BBIYKUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U
YMHOXEHHS,  *paclpefesIuTeNbHOIO  CBOMCTBA  yMHOXEHMS.*  OKpyrjieHue
HATypAJIbHBIX YUCEIL.



Jlenutenu W KpaTHBIE YKCIIA; *HAUOOBIITNI OOITUI ASNIUTEh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI M pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiiounMBaHue ApoOeil. Pemienue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M I1eJIoro mo ero 4actu. JlpoOHOoe 4YHuCIO Kak pe3yibTaT JeNICHUs.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
MpecTaBiIeHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrema mep. ApupMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JAECCATUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
[IprMmeHnenre mponopuyii py PEeIICHUH 3a1a4.

[TonsiTue mpoueHTa. BerunciieHne npoueHTa OT BeJIMYMHBI U BEJIMYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEIMYHH B IIPOLEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucna,
reoMeTpuyeckas HHTepHnpeTanuss Monayis uyucna®*. HM3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsMOi. *YucaoBbie TPOMEKYTKUA™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHCIIAMU.

[IpssMoyrosibHas cucTemMa KOOpAMHAT Ha IocKocTh. KoopauHarel TOYkKM Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek U Guryp Ha KOOpPAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUA. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
NOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHUE HEM3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbl IEPUMETPA U TUIONIAN MPSAMOYTOJIbHUKA, KBaJparTa, *00béma
napajijiesienunena u Kkyoa*.

PemeHne TekCTOBBIX 33124

Pemenune TekCcTOBBIX 3amad  apudMETHYECKUM crmocoboM. *Perenue
JIOTHYECKHX 3ajad. Pemenne 3aa4y nepedopoM BceX BO3MOMKHBIX BApUAHTOB. ™

Pemienne 3amau, conepKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIIBHOCT,
BpeMsi, 00bE€M paboThl. EQuHUIBI M3MEpeHus: MacChl, CTOMMOCTH; PACCTOSIHMS,
BpEMEHH, CKOPOCTU. CB3b MEXKy €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha APOOU U MPOIEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 334a4n™.

[IpencraBieHne AaHHBIX C TMOMOLIbI0 Ta0nuu U auarpamm. CronOyaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHAarpamM.

Harasgnas reomerpus

Harnsigasie npeacrasienus o Gurypax Ha IiI0CKOCTH: TOUKa, psiMasi, OTPE30K,



Jyd, YroJl, JOMaHas, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieiabHbIE
OpsMble, MEPHNEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHMUNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIPyTa HAa KBAaJAPAaTHOM CETKE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN;
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTroJIbHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxkeHne reomMeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[locTpoeHus Ha KieTyaToil Oymare.

[lepumeTp MHOTOYTONBHUKA. [[OHATHE TIOIAAN (DUTYPBI; €TUHULIBI U3MEPEHUS
wiomaau. [Tpubmxkénnoe usmepenue mioniaau Guryp, B TOM 4ucie Ha KBaJpaTHON
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIEHTpalibHas, oceBasi U 3epKajbHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX PUrypax: napajjesenunesn,
KyO, npusma, NUpaMH]a, KOHYC, UWIMHIAp, wwap u cdepa. HM3o0paxeHue
OPOCTPaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHAPA U
koHyca. Co3znaHue Mojeneil mpoCTPaHCTBEHHBIX (Guryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oO0BEMa; eauHUIBI U3MEpeHUs: 00bémMa. OO0BEM MPAMOYTOJBHOTO
napasuienenunesaa, kyoa*.

IJTAHUAPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUA TTPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyeOHOTO Kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO o0ecrneynBaTh JOCTHKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTebHBIX
pPE3yNbTATOB:

5 KUIIACC

Yuc/ia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HaTYpaJIbHBIMU YUCIaMU, OOBIKHOBEHHBIMU U JECATUUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIA0UYUBATH HATYpAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
ClTy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
el YUCJIOM M U300pakaTh HATYpaIbHBIC YUCIIA TOYKAMHU Ha KOOPIUHATHOM (UM CIIOBOIN)
IIPSMOM.

BeimonHATh  apudMeTHYECKue JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BBINONHATH NPOBEPKY, MPUKUIKY PE3YIIBTATA BHIUNCICHHN.

OKpyIJISITh HATypaJIbHBIE YHUCIIA.



PemeHne TekcTOBBIX 33124

Pemate TekcToBBIE 3amauM apu(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHM30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEO0OXOIUMOCTH C HAPABJISIFOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEM$, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIPpU HEOOXOAMMOCTH C
UCIOJIb30BAHUEM CITPABOYHON MH(MOPMAITIN).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3az1ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOJIMMOCTH C ONIOPOM Ha CIIPABOYHYIO MH(OPMAILIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamme, HHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIE, UCTIOIb30BaTh JAHHBIE TPU
pelIeHnH 3a1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUYECKUMU MOHATHUSAMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, MIPU HEOOXOAMMOCTU IO BHU3YaJIbHOM OIOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlHHA,
CTOpPOHA, TUaroHajb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U JTUHEUKHU (TTOCJIE COBMECTHOTO aHAIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApara sl UX
MOCTPOEHHU S, BEIYUCIICHUS TIJIOIIAIN U TIEPUMETPA.

Beruucnsate mepuMeTp ©W IUIONIAAbL KBajapaTa, NPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX W3 MPSIMOYTOJBHHUKOB, B TOM 4YHCIEe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMH METPUUECKMMM €IUHHUIIAMUA WM3MEPEHUs JJIMHBI,
TJIOIIA TN, BBIPAXKATh OJHU €IMHUIIBI BEJIMUYMHBI Yepe3 Apyrue (Ipu HEOOX0IUMOCTH C
OTIOPOM Ha CIPaABOYHYIO0 HH(POPMAITHUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOUTh U3MEPEHUS Mapajliesenuiena, kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPOM Ha AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
00BEMA.

Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTyalusxX (Ipu HEOOXOIMMOCTH C BU3YaIbHOU OTOPOH).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C PA3TUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3aMKCH, NEPEXOIUTh
(ecnu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3aMHMCH YHCIIA K APYTOil.

CpaBHUBATh U YHNOPSAOYMBATH LIEJbIE YKCIIA, OOBIKHOBEHHBIC U JIECATHUYHbBIC
IpoOu, CpaBHUBATH YHCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JIPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATEIBHBIMA
YUCIIaMH.

BbIYuCisTh 3HaUY€HUS YUCTOBBIX BHIPAXKEHUH, BBIMIOIHATH MPUKHUJIKY U OLICHKY
pe3yibTaTa BBIUYMCICHUMN; BBITIOJHATH MPEOOpa30OBaHUs YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
U M300pakaTh YMCJIa TOYKAMU Ha KOOPJWHATHOMN MPSIMON, HAXOUTh MOIYJb YHUCTIA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TOW TOYKH.

OKpyrJisITh LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpPOBATHCS B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHU YMCIia, HAXOAUTh KBAJIpaT U KyO YuCia, BBIYUCIATD
3HAYEHUS MPOCTEHUIINX YUCIIOBBIX BBIPAXKEHUHN, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOIMMOCTH C OINOPOW Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YHCIIA HA POCTHIE MHOKHUTEIIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HE0OXOIUMbIE TIOJICTAHOBKU M TpeoOpa3oBaHusi (C OMOPOW Ha aNrOpUTM y4eOHBIX
NEeNUCTBUIN).

HaxoauTs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4y apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pemats MIPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemats 3amauu, cojepKallle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE NEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIb30BAThCS EIMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsaTh OyKBEHHBIE BHIPAXKCHHS TI0 YCIOBHIO 33/1a9U MTOCJIE COBMECTHOTO
aHanu3a.

W3BnekaTs uHGOpMAIUIO, TPEACTABICHHYIO B Ta0iMIilax, Ha JMHEHHOH,



CTOJIOYATONM WM KPYroBOM JuarpaMMmax, HHTEPHPETHUPOBATH MPEJICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BATh JAHHBIC [IPU PELIEHUU 3a]a4.

[IpencraBusaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
U3YYCHHBIX TC€OMETPUYECKHUX IUJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIeCKre GUTYPHI M KOHPUTYpaIuH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBlieHHE O TEOMETPUYECKUX IMOHATHUSX: PaBEHCTBO (uryp,
CUMMETPUSI, OCb CAMMETPHUHU, LICHTP CUMMETPHH.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
YIJIbl 3aJaHHOM BEJIMYMHBI, MOJI30BATHCS IMPU PEIICHUU 3a7ad IPaJayCHOW MEpoit
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMOM, pa3BEPHYTHIN U TYIION YTJIBIL.

Bbluncnarh MIMHY JIOMaHOM, IEPUMETP MHOTOYTOJbHUKA, I0JIb30BATHCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOUYKHU JI0 MPsIMOH, IJIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnare,  miomans  GUryp, COCTAaBICHHBIX U3 MPSIMOYTOJIBHUKOB,
HCIIOJIb30BaTh pa30MeHNEe Ha MPSIMOYTOJIbHUKY, HAa PaBHbIE (PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHU E€IMHHUIIAMU HW3MEPEHUS IUIONIAIHN;
BBIpaKaTh OJIHU €IMHUIIBI U3MEPEHUS IO Yyepe3 apyrue (Ipu He0OXO0JUMOCTHU C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TPaHb, OCHOBAHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHU €IWHUIII N3MEPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3a7aull Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
NPAKTUYECKUX CUTyalUsX (Ip1 HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

GOEJEPAJIBHAS PABOYASA NTIPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA». 7-9 KITIACCBbI
Hesu n3yyeHust yueOHOTo Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieunBaeT M3y4YeHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOTO, TaK U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXO0IMMO s TPOJOHKEHUSI 00pa30BaHUs U
B TOBCEAHEBHOW XM3HU. Pa3zButre y OOy4arouMxcs Hay4HBIX TPEACTaBICHUI O
IIPOUCXOKICHUN
U CYIIHOCTH ajnreOpanyeckux aOCTpaKIMi, cocode OTpa)XKeHHsT MaTeMaTU4eCKOU



HAyKOW SIBJIEHUH W TPOLECCOB B MNPHUPOJE U OOLIECTBE, PO MATEMATHUYECKOTO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTaluyd B
COBpeMEeHHOM IHH(poBOM oOIIecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOm0AaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBUSI W BBIBOJBI, (POPMYJIHPOBATH
yrBepxkAeHus. OcBoeHHME Kypca anreOpbl OOecrleuynmBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHS OOYYaloIUXCSA: OHU HCIOJIb3YIOT JAEAYKTHBHbIE M HHIYKTHBHbBIC
paccyxeHus, o0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenne anreOpe mpeArnojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOU
NEATENbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOATENBHOE pEIICHHE  3a]ad
€CTECTBEHHBIM 00pa3oM SBISETCA pealu3alell AedaTeIbHOCTHOrO IMPUHIINIA
00yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIBHO-METOANYECKHE JuHUU: «Hucna wu
BBIUHCIICHUSY; «AJreOpandeckue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 atux cogepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasch U
B3aUMOJEHUCTBYSl ¢ IPYTMMHM €ro JIMHUSAMHU. B Xole n3ydyeHus kypca oOydaromumes
MPUXOIUTCS JIOTUYECKH PacCyKJaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LIe1eco000pa3HO BKIIOUHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMAaTHYECKOTO 00pa30BaHusl U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTUYEeCKOro si3blka. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIBHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» sIBISETCS €ro MHTErPUPOBAHHBIN
Xapaxrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaJIbHEHIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4aroumxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke TMPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3AaHO C PAllMOHAIBHBIMU U
HUppAMOHATFHBIMU YKCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUN O JCHUCTBUTEIHHOM
yuclie. 3aBepIilieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0pa3oBaHUs.

Conepxxanue ABYX anreOpandecKux JIMHUN — « AreOpandeckue BEIpaKEHUsD U
«YpaBHEHHs] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOIIUXCA
MaTEMaTUYECKOro armapara, HeOoOXOIMMOIO [JIsi pEIIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuang TPYNIUPYeTCs BOKPYT pallMOHANIBHBIX BBIpaXKeHHU. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KakK A3bIKa JJIsl TIOCTPOEHUSI MaTEMaTHYECKUX
MOJIeTIell, OMUCaHusl MPOLECCOB M SIBICHUN pealibHOTO Mupa. B 3amaunm oOydenus
anredpe BXOIAT TakXKe JalbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, Ui OCBOEHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKaMU JIEYKTUBHBIX paccyxaeHuil. [[peoOpa3zoBaHre CUMBOJIBHBIX ()OPM BHOCUT



CBOM cmeuu@uueckuid BKJIAaJ B pa3BUTHE BOOOpPaXEHHs, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Coneprxanve (hyHKIMOHAIBHO-TpaUUYECKON JIMHUM HallEJICHO Ha MOJy4YeHUe
MIKOJIbHUKAMU 3HAHUW O (PYHKIUSAX KaK BaKHEHIIeW MaTeMaTHYeCKONW MOJENH Jis
OMMCAHUSI U UCCJENOBAHUS Pa3HO-OOpa3HbIX MPOILIECCOB U SIBICHUM B MPUPOIE U
oOmectBe. M3yueHue 3Toro marepuaiia CrocoOCTBYET Pa3BUTHIO Y OOyUYarOIIMXCA
YMEHUS WCIONb30BaTh PA3IUYHbIE BHIPA3UTEIBHBIE CPEJICTBA A3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIag B (OpMHUPOBaAHUE
MIPEACTABICHUI O POJIU MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax u3ydaercs Y4YeOHbIH Kypce
«Auredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna ¥ BBIUMCIHEHUS», «ANTeOpaudyecKkue BbIPAKEHHS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO0 B TEUECHHE KAXKIOro rojaa oOy4deHHs, BCEro 3a TpU roaa
00yueHust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJITEBPA» (I1O TOAAM OBYUEHUM )
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsTwe palMoHANBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YIOOpPAIOYMBAHUE  PALMOHAIBHBIX  YHCel.  ApudMeTHYecKHe  JIEUCTBUS  C
paluMoOHaNIbHBIMU 4YMClIaMU. PerieHue 3amad U3 peadbHOM MPaKkTUKU HA 4YacTH, HA
JpoOu.

CreneHb C HaTypaJbHBIM IOKa3aTeleM: OIpelelieHne, MpeodpazoBaHue
BBIPA)KCHUH Ha OCHOBE ONPEIENICHHs], 3alTUCh OOJIBIINX YUCEIL.

[TporeHThl, 3anuch NPOLIEHTOB B BUAE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33J1a4 Ha MPOLEHTHI, PEIICHNE 3a1a4 U3 PEaTbHOU MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pAa3JIOKEHUE HAa  MHOYKUTEIU
HaTypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae T@psiMas U oOparHas
IPOMOPLIMOHATIEHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3HauYEHUs MepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXKIY BEJIUYMHAMU B BUJIE
dbopmyibl. Beraucienus mo gpopmynam.

[TpeoOpazoBaHne OyKBEHHBIX BBIPAKEHHN, TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBoNiCTBa CTENEHH C HATYPaJIbHBIM [OKA3aTEJIEM.



OpHouneHsl 1 MHOrowieHsl. CreneHb MHOrowieHa. CiOK€Hue, BbIYUTAHUE,
YMHOKE€HHE MHOTO04JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
kBajapar pasHoctu. dDopmysa pa3sHOCTH KBaapaToB. Pa3noeHue MHOIOUYJIECHOB Ha
MHOKHUTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBWJa IpeoOpa3oBaHMs YypaBHEHMUS,
PAaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHUE JUHEHHBIX ypaBHEHUI. CoCTaBlIeHUE YPAaBHEHU O YCIOBHUIO
3anaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MIOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IEPEMEHHBIME M €ro rpaduk 2. CucTeMa JByX
JUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemeHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Toukn Ha npsmoil. UuciaoBsle NpoMexyTku. PacctosHue Mexay
JBYMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[TpsimoyromnbHas cucrema koopauHart, ocu OX u Oy. AGcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOM IMiockocTU. [Ipumepsl rpadukos, 3aiaHHbIX (Gopmynamu. UteHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk pynkumu. CpoiictBa GyHKUM. JIuHeliHas pyHKIUA,
e€ rpadpuk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUN™.

8 KUIACC
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KBagpatueiii kopeHb u3 uyucia. *llonstue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUSI UppalUOHANBHBIX yncen™. CBoilcTBa apupmeTHIecKux
KBaJpPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUSAM. * J[eiCTBUTEIbHBIC YUCTa™.

Crenens ¢ nenpIM nokaszaTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHCIIA.

AJiredpanyeckue BbIpaKeHUS

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

AnreOpandeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [EJIeHHE  anreOpandyeckux ApoOe.
PanmonanbHblie BhIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
JIPOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas UHTEpIIPETAUSl YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM
JUHENUHBIX YypaBHEHWH ¢ JByMs mepeMeHHbIMU™. Ilpumepbl pemnieHus: cuctem

2 3nech u manee * * 0603HAYEHH] TEMBI, H3ydeHHE KOTOPBIX MPOBOJANTCA B 03HAKOMHTEIbHOM Tnane. [legaror
CaMOCTOSTEIIFHO OTMpPEeNsieT 00beM H3y4aeMOoro MaTepuara.



HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM INEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOI.

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0Osl 3a1anust GyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKUINN, OTpasKaIOIIUX PEAbHBIE MPOLIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

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

pelieHne ypaBHEHUH U CUCTEM YPaBHCHHI ™.

9 KJIACC
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PanmonaneHple 4Kcna, *HppaldOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOKECTBO AEHCTBUTENBHBIX YHCEN; JEHCTBUTEIbHBIC YNCIIA KAaK
OecKOHEUHbIE JAeCATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHMe  JACMCTBUTENBHBIX  4YHMCEN, apudmernyeckue JeHCTBUS €
JEHCTBUTETHLHBIMHU YUCIIAMU™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpPA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v OleHKa pe3yabTaTOB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBaaparHoe ypaBHeHue. *IIpuMepnl perieHusi ypaBHEHUN TPEThEH W YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIN ™.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBbIMU. PelleHue cucrem IByX ypaBHEHUH,
OTHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. [padudeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NHMHEWHBIX HEPABEHCTB C OJHOW MEpPEeMEHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.



DyHKIUU
Ksagparuunas ¢ynkuus, eé rpadpuk u cBoiictea. IlapaGosa, KOOpIMHATHI
BEPIIMHBI 1apaboJIbl, 0Ch CHMMETPHHU MapaboIbL.
I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%,
k .
y =x,y = — M X CBOJCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCum

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppeHTHOH dopMyIoit u GopmMyInoi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. dopmynsl N-ro 4iIeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKON M TE€OMETPUYECKOW MPOrpeccHii
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M 3KCIOHCHIMAIBHBIM POCT.
Cno>xHbI€ TPOLIEHTHI*.

INTAHNPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECleurBaTh JOCTIKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC
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BbimonHsATh, coderas yCTHbIE U NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CocoObl M TMPUEMBI BBIYMCICHHUS 3HAUYEHUW APOOHBIX BBIPAKEHUN, COAEpKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU.

[lepexomuth OT omHOM (OpMBbI 3amucu 4Hcend K Jpyroil (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHUHYIO IpoOb). CpaBHUBATH U
yHOPSA0YMBaTh pallMOHATbHBIC YUCIIA.

OKpyrasTh YKcIIa.

BBINONHATS IPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCIICHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKECHUMU.

BoINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENSIMU (C OMIOPOI
Ha CIIPaBOYHYIO WH(OpMAITHIO).

[IpuMeHATh NPU3HAKU AECIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHbIE C
OTHOILIEHUEM  BEJIWYUH,  IPONOPLUOHAIBHOCTBIO  BEJIMYMH,  IIPOLEHTAMH;
UHTEPIPETUPOBATH PE3YJIBTAThI PEIICHUS 3a/1a4 C yYETOM OTPAaHUYEHUN, CBA3aHHBIX CO
CBOMCTBaMM pacCMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPaKEHUS



OpueHTUpOBaTbCA B TOHATUAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKkor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHusl 1EJI0r0 BRIPAXKEHUSI B MHOTOUJICH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHATH (POPMyIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpOn
Ha CIIPaBOYHYIO WH(OPMAITHIO).

OCyIlIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIUM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHUTENS, TPYNIUPOBKH CIAraeMbIX, MPUMEHEHHS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO MH(OPMALIHIO).

[IpumensTh npeoOpazoBaHKsI MHOTOWIECHOB JUIsl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEISIMM UL
peoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IIpaBuia
nepexoaa OT HCXOJHOIO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTCs JIn
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyeckux METOJaxX HpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIMUXCA PEIICHUEM JHUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YPaBHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIb3YSACh PaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUH C JBYMS NIEPEMEHHBIMH, B TOM
yucie rpadudecku (C Ormopo Ha aNrOpPUTM YUEOHBIX TCUCTBUIN).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 3aladd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJTYYEHHBIN pe3ybTar.

Koopaunarel u rpadpuxu. ®yHKUUU

N300pakath HA KOOPAUHATHOMN TPSIMOM TOYKU, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk Gynkuuu y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEIMYMHAMU ([0 AJITOPUTMY Y4EOHBIX NIEWCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[€Ha, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpeMSsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBleHUA M aHanM3a WHGOpPMAaIuu;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
qyceN JUisi CPaBHEHHUs, OKPYIJICHUS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YU CJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IpPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIIOJHATH
npocreiime npeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAIIUX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHeit uucia 10.

AJredOpanyeckue BbIpaKeHUs

[IpyMeHATE MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX CTENEHU C LENbIM IoKa3aTesneM (¢
UCIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIIH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPO)KCHHI Ha OCHOBE MpaBWJI JEWCTBUM HAJ MHOTOYJIEHAMHU M anreOpanyecKUMH
IPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKEHUM JI pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPAaBHEHUS (C UCIIOIb30BAaHUEM CIIPABOYHOM
UHpOpMalMU) U palMOHaJbHbIE YPAaBHEHHUS, CBOJSIIMECS K HUM, CHUCTEMbl ABYX
YPAaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux MpeAcTaBieHUIl (yCTaHABIMBAThb, UMEET JIU
ypaBHEHHE WJIHM CUCTEMa YpPaBHEHHUM pelIeHHs, €CIM MMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJENN C TIOMOUIBIO COCTABJICHUS YPAaBHEHHUsS WA CHUCTEMBbl YpaBHEHMH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yNbTaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIHOHAJIbHBIE MOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

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

K . . ,
—; OTHCBIBATE CBOHCTBA YMCIIOBOH byskmn no e€ rpaduky (mpu He0OXOAMMOCTH C

HaITPaBJISIOLIEH TOMOIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BremonuaTe apudMeTnueckue JeiHCTBUS ¢ pallMOHAIBHBIME YHCIAMU, COYeTas
YCTHBIE W THUCHbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYUCICHHUS C WPPALHOHAIbHBIMU
YU CIIAMH.

HaxonuTth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3YJIbTaTa
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEHBIE U KBAaJpaTHBIE YPABHEHUS, YPABHEHMS, CBOIAIINECS K HUM,
npocTennre ApoOHO-PALlMOHATIBHBIC YPABHEHUSI.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
NIEPEMEHHBIMM U CHUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBIISCTCSA
JMHENHBIM (110 BU3yaJIbHOH omope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
MIOMOILIBIO COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHH C JIByMS
MEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
4yyclie C NPUMEHEHHEM TpaduuecKux MNpeAcTaBieHUui (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeNMHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELIEHUE HEPaBEHCTB HAa YMUCJIOBOW NIPSIMOM, 3alUCHIBATh PEIIEHHUE C ITOMOILIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJI[paTHOE HEPABEHCTBO; N300paXkaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
PSIMOM, 3aIIMCBIBATh PEIIEHUE C IOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PELICHNUN Pa3IUYHbIX 3a1a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMM H3y4EeHHBIX BHUJIOB. IloKa3plBaTh CXEMATHUYECKU
PacIIOJIOKEHUE HAa KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkiumid Buaa: Y = kX, y = kX

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

K03((PUIIMEHTOB; ONKCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth W m300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OIHCHIBAaTh CBOWCTBA KBAaIPAaTUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaapaTHuHyl (DYHKLIHIO MO QopMmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccum

Pacno3naBaTh apupMETHUECKYI0 U TE€OMETPUUECKYIO MTPOTPECCUU MPHU PA3HBIX
croco0ax 3aJaHusl.

BbIMIONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-ro  4YJeHa
apu(pMETUYECKON M TE€OMETPUUYECKOM MpPOrpeccuid, CyMMbl MEpPBBIX N YJIeHOB (C
OMOpPOi Ha CIIPAaBOYHYIO HH(POPMALIUIO).



PemaTs 3a7aun, CBSI3aHHBIEC C YUCIIOBBIMHU TIOCIIE0OBATEIIBHOCTSMH, B TOM YHCIIE
3aa4d U3 peaTbHOM JKM3HM (C MCIOJB30BaHUEM KaJbKyJIATOpa, HHU(POBBIX
TEXHOJIOTUH).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUSA». 7-9 KJIACCbI
Henn n3yvyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HuTCS TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIE YTBEPKACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUSI «OT IMPOTUBHOIO», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (hopMmynHpoBaTh OOpaTHbIE yTBepXkAeHUA. B oOyuenun
YMEHHUIO paCCyXJaTb COCTOMT Ba)XHOE€ BOCHMUTATEIBHOE 3HAYEHHE W3yYCHHUS
r€OMETPHUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKOM IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHWM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOLIUXCS B PEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHHHM TE€OMETpPHM B LIKose. [ 3TOro yuyurento peKoOMEeHIyeTcs
noaOUpaTh 3aJadyd MPAKTHYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh
0o0y4Jaronuxcsi CTpPOUTh MaTEMAaTUYECKHE MOJIEIN PEANbHBIX KU3HEHHBIX CUTYAIIHi,
MPOBOJIUTh BBIYKMCIICHUS W OIIEHUBATh aJEKBATHOCTh MOJYYEHHOrO pe3yJsbTara.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMHU TpeJAMETaMH,
MOTHUBHPOBATh MCIIOJIB30BATh ONPEJEICHUS TCOMETPUUECKUX (GUTYp WU MOHITHM,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYEHHBIX YMEHUHN B (DU3HKE U TEXHUKE. DTU CBSI3U
Haubosee sIpKo BUIHBI B TeMax «Bekropb», « TpuroHomeTpuyeckue COOTHOLLICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo ywyeObHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypce
«I'eoMeTpus», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3IEIbl COMEPIKAHUA:
«I"eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «3MepeHne reOMeTPUIECKUX BEIIUUUHY,
a Takxke «JlekapToBbl -KOOPAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBMkeHUs
miockocTi» U «IIpeobpazoBanus mog00us.

VYyeOHbIl TUIaH NperycMaTpUBAET U3yYEHUE TeOMETpUH Ha 0a30BOM YPOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM IOy, BCEro 3a TpH roga o0yyeHus
— He MeHee 204 Jacos.

COJEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUSA» (ITO TOJAM
OBYUYEHUA)

7 KIIACC

Havanenbie nonsAaTus reomerpuu. Touka, npsMas, OTpE30K, JIyd. YToJu. Buabl
yriaoB. BeprukanpHble M CMEXHbIE yribl. buccekrpuca yria. Jlomanas,



MHOT'OYTOJIbHUK. [lapayiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y pPaBHOCTOPOHHHU TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHuKa.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yribel TpeyroibHuKa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K rurnorenyse. [Ipr3Haku paBeHCTBA IMPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTOIBHBIN TPEYTONBHUK C YIiIoM B 30°.

HepaBencTBa B reoMeTpuu: *HEPaBEHCTBO TPEYTOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIJie W OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYJISAp ¥ HAKJIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CepeIuHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»XHOCTb,
BIIMCaHHAas B yroy. BrincanHas u onvucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. [lapamenorpamMm, €ero npu3Haku M cBoMCTBa. YacTHbIe
Cllyyad TapauiesiorpaMMoOB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MNPHU3HAKHU.
[IpsimoyrosibHas Tpaneuus.

*Metoa yaBoeHus Meauanbl. [[eHTpanbHas cuMMeTpus.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpEyroJibHUKa U Tpanenuu. LleHTp Macc TpeyrojibHuKa.

[Togobue TpeyronbHUKOB, Kod(hduiment nonodus. I[Ipusnaku mogo0uUs
TpeyroJbHUKOB™. [I[puMeHeHne mogo0us mpu penieHny MPaKTUIECKUX 3a/1ad.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl muas  TUIOMIAAH
TPEYroJIbHUKA, NapajuieiorpaMma, pomba u Tpamenuu. OTHOIICHHWE TUIONIAIeH
MO00HBIX (HUTyYP.

Brruncnenne mmomaned TPEeyroJbHUKOB M MHOTOYIOJIBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yria MOpsIMOYTOJIBHOTO TPEYroJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpHroHOMeTpruYecKkne (PYHKIIMH YTIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHB] TEMBI, H3YYEHHE KOTOPBIX MPOBOANTCSA B 03HAKOMHTENbHOM Tiane. Ilexaror
CaMOCTOSTEIIFHO OTMpPEeNsieT 00beM H3y4aeMOoro MaTepuara.



BrimcaHHbIE M LEHTPAJIBbHBIE YIJIbI, YTOJI MEXKY KAaCaTeJIbHOM U XOPIOH. YTJIbI
MEXAY XOpPAAMHM M CEKyIIMMH. BrucaHHble M ONHMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacrnonoxkeHue aByX OkpyxHoctel. Kacanume oxpyxHocTedt. OO6mume
KacaTeJIbHBIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopoous. [1logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, nmMHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJIECHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamMu. Pa3inoxeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MIPSMON™ U OKPY>KHOCTH
B KOOpAMHATaX, IEPECEYEHUE OKPYKHOCTEH M IpPSAMBIX. METOJ KOOpPIHHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHUE JJIMH 1yT OKpYKHOCTeH. ITnomans kpyra, cekropa, CErMeHTa.

*JIBVOKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpur (uryp (JIeMEeHTapHBIC
npeacrasinenus). [lapamnensHblil nepenoc. [loBopot™.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEN ITPOI'PAMMGBI KYPCA «T'EOMETPUS» (TTO
I'OAAM OBYYEHUA)

OcBoenune yueOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl JIODKHO OOECIeurBaTh JOCTIDKCHHE CICAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacrio3naBaTh n3y4eHHBIC TEOMETPUUECKHIE (PUTYPBI, ONIPEACIATh UX B3aUMHOE
pacroJiokeHne, n300paxaTh TEOMETPUYECKHUE (DUTYpPBHI; BBIMOJIHATH YEPTEKHU IIO
yCcoBUIO 3a/iaud. M3MepATh JMHEHHbIE W YIJIOBbIE BEIWYMHBL. PemaTe 3agaun Ha
BBIYMCIICHUE JITTUH OTPE3KOB U BEJMYUH YTJIOB.

Jenatb rpy0yI0 OLEHKY JIMHEHHBIX U YTIIOBBIX BEJIUYHUH IPEJIMETOB B peaibHOM
KU3HHU, Pa3MEpPOB MPUPOJHBIX 00bEKTOB. Paznnuarh pa3mepbl 3THX OOBEKTOB IO
NOPSIAKY BEJTUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1ayaM (C UCIOJIb30BAHUEM CMBICIIOBOM



OTIOpPBI: HABOJAIINE BOIIPOCHI U/UITU AJITOPUTMAa YU€OHBIX ACUCTBUN).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
PELIEHNN FEOMETPUUECKUX 33/1a4 (C UCIIOJIb30BAHUEM 3PUTEIBHON HATJIATHOCTU U/NUIIH
BepOATBHOI OMIOPHI).

Omnpenensts napayieabHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekylas. Onpeaenarb NapauielbHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM O TOYEK IPYTOU MPSIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU IEPECEUCHUU JABYX
NapaJJIeNbHBIX INPSMBIX CeKylledl. Pemare mpakTUdeckue 3aadyyd Ha HAxOKJECHUE
YTIIOB.

VMeTs npencTaBieHue 0 IOHATHE T€OMETPUYECKOI0 MECTa TOYEK.

@opMynupoOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, IIOJIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA IIPU
pelIeHnun 3aaa4.

OpueHTHpOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
LEHTP OMHUCAHHOM OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE TNEPIEHINKYJIAPBl K CTOPOHAM TPEYrOJIbBHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpOBaTH Ha 0a30BOM YpOBHE:
KacaTenbHas K OKPYKHOCTH, TEOpEeMa O IMEpPHEHIUKYJSIPHOCTH KacaTelIbHOW H
panuyca, IpoBEAEHHOTO K TOUKE KaCaHUS.

HMMeTs mpencraBiaeHue O IPOCTEUINNX TE€OMETPUUECKMX HEPABEHCTBAX, HUX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JIMHEUKU.

8 KUIACC

Pacrio3HaBaTh OCHOBHBIE BUIBI  YETHIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU TIPH PEIICHUH T€OMETPUUECKUX 3a1ad.

OpueHTUPOBATHCS B TIOHATHM — TOYKH IEPECEYCHUS MEIWAH TPEYroJibHUKa
(11eHTpa Macc) B pelieHruu 3a1ad.

Brnagets moHSATHEM CpeqHEH JIMHUU TPEYTOJIbHUKA U TPANelnnud, IPUMEHSITh UX
CBOWCTBA MPH PEIICHUHU MPOCTEUIINX TeOMETPUIECKUX 3a/1a4. IMeTh npeacTaBneHmne
o Teopeme daneca U TeopeMe O MPOMOPIIMOHATBHBIX OTPE3KaxX, MPUMEHATh UX IS
pelIeHus MPaKTUIECKUX 3a71a4 (C OMOpOi Ha 3pUTENBHYIO HATJISITHOCTH ).

[IpuMeHsTh TPU3HAKH TMOAOOUS TPEYTOJNHHUKOB B PEIICHUH HECIOXKHBIX



reOMEeTPUUYECKUX 33a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanets TNOHATHSIMH CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTo yrjia
OPsIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThbCcsi ATUMHU TMOHATUAMH ISl PEIICHUS
PAKTUYECKUX 3a7a4 (TP HEOOXOIMMOCTH C OMOPOM Ha aJIrOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpMaIMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAQAH MHOTOYTOJBHBIX —(QUTYp
(MoB3ysICh, TI€ HEOOXOAUMO, KaTbKyIATOpOM). [IpUMEHSITH MONTy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3ajauax.

Bnagerp MOHATHSMH BOHCAHHOTO U IICHTPAIBHOTO YIJia, HCIOJIb30BaTh
TEOPEMBbI O BIHCAHHBIX YTJIaX, yIiIaX MEXIY XOpAaMd (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJAOM IPU PELICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnanets NOHSTHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU IPOCTEUIITNX 3a/1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJIENH JJI 3a7ja4 peajbHON KU3HHU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C
OpUMEHEHWEM ToJo0us W TPUTOHOMETpUHU (HOJB3YSCh, TJ€ HEOOXOAMMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPpUUYECKHUE (DYHKIIMH OCTPHIX YTIIOB, HAXOIUTh C UX TOMOIIIBIO
Pa3JIMYHbBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBI KaJdbKyJATOpPA) IJIWUHBI U YTJbl IS
HETAOJUYHBIX 3HAYEHUH.

[Tonw3oBaThesa (opMysiaMu NPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJACCTBOM JUIsl HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJIMYUHAMU (C OMOPOI HA CITPABOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCUHYCOB JUISl HAXOXKIEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUU
MPOCTEHIINX TeOMETPUUYECKHUX 3aad.

Bnanets monstusimu npeoOpazoBaHusl MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX Guryp. [lomp30BaThCs CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYUCIISTH JJIMHBI U HAXOAUTH YTIbl y TOJA0OHBIX QUryp (MO alroputMy y4eOHBIX
nevicteuit). IlpuMmeHATh cBoOMCTBAa MOMOOMS B MPAKTHYCCKHX 3adadax. YMETh
MIPUBONUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIIEM MHUDE.

[Tonp30BaThCsa TeopeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUUH U (PU3MUECKUI
CMBICJI, IPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U pu3nueckux 3aaad. [I[pumensts
CKQJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOKIAEHUS IJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTH €0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

Branerp NMOHATHSMU MNPAaBUIBHOTO MHOTOYTOJbHUKA, IJIMHBI OKPY>KHOCTH,



JUTMHBI TyTH OKPYKHOCTH M PaJaHHON MEPHI YTJia, YMETh BRIYUCIISITh TUIOMIAIb KpyTa
M ero vactedl (c omopoil Ha crnpaBouHyr0 HH(popmanmio). [IpuMeHsATs MmoTydeHHBIS
YMEHHS B MPAKTUICCKUX 3a]1adax.

Haxoauth ocu (WJIU LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBHKECHUS
TUTOCKOCTH B MPOCTEUIIIHNX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA Ha TPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJICIH IS 3a7]a9 peajbHON KU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHS C
MPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, TIE
HEO00XO0JIUMO, KATbKYJISITOPOM).

OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJITACCBI

Hesan u3yyeHus y4e0HOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUECKUX MPUIIOKEHUM, TaK U UX
posii B 00pazoBanuu. Kaxaplii yeaoBeK MOCTOSSHHO MPUHUMAET PEIIEHUS] Ha OCHOBE
HMMEIOIIUXCS Y HETO TaHHBIX. A 1151 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HWH(pOpPMAIMKM HEOOXOJMMO B TOM YHCIE XOpPOUIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUUYECKOE MbIlUIeHHE. IMEHHO Mmo3TOMY
OCTpO BCTaja HEOOXOAUMOCTH C(HOPMHUPOBATH y OOyYarOmMXCS, B TOM YHUCIE
obOyuatomuxcst ¢ 3I[1P, ¢yHKIMOHANBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
KaueCTBE HEOTHEMJIEMOM COCTABILIIOIIECH YMEHWE BOCIHPUHUMATh U KPUTUYECKH
aHAIM3MPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHBIX (opmax, MOHUMAThH
BEPOSITHOCTHBI  XapakTE€p MHOTHUX pEATbHBIX MPOLECCOB U 3aBUCHUMOCTEM,
POU3BOJIUTh TMPOCTEUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
npuHIMIamMu coopa, aHaau3a U MPEJICTABIICHUS JaHHBIX U3 PA3INYHbIX cep KU3HU
o011ecTBa U TOCyJapcTBa MpUOOIIaeT 00yJaromuxcs K 00IeCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTro Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOINYECKUE JIMHUHU:
«IIpencraBieHne JaHHBIX U ONKUCATENbHAs CTATUCTHKAY; « BepoATHOCTEY; « D1eMeHThI
KOMOMHATOPUKNY; «BBeeHne B TeOputo rpadosy.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMHUCATENbHASI CTATUCTUKA
CITY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB paOOThI ¢ HHGOPMAIIUEH: OT YTSHUS U
UHTEpIpeTanuu uHGOpMalluM, MPEICTaBICHHON B TalOiuIax, Ha JuarpaMmax M
rpadukax 10 cOopa, TPEACTaBICHUS M aHalIu3a JaHHBIX C MCIOJIH30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX U pacceuBaHus. Paboras ¢ mgaHHBIMH,
obOyuaroruecst ¢ 3I1P ygarcst cauThiBaTh U MHTEPIIPETUPOBATH JTaHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MbIIUISATh Haj
¢dakTopamu, BBI3BIBAIONIUMH W3MEHUMBOCTh, M OIICHUBaTh WX BIUSHUE Ha
paccMaTpUBaeMble BEIMUUHBI U MTPOIIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpPUHU BepoATHOCTEH. bombioe 3HaueHue s ooydaroniuxcs ¢ 3[1P 3necs umeror



MIPAKTUYECKHUE 3a/aHHsl, B YAaCTHOCTH ONBITHI C KJIIACCHYECKHUMH BEPOSTHOCTHBIMH
MOJIETISIMU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBIoNnoao0usi CIy4aitHOro
coObrTus. [Ipu uzyyenuun kypca odyvatouruecs ¢ 3[1P 3HakomsTCs ¢ npocTedmumMu
METOJIaMH  BBIUYMCIICHUS BEPOATHOCTEH B  CIy4YallHBIX OKCHEPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oojee CloXHbIe 3aaadd. B Kypc Bxonsr
HayaJlbHbIE MPEJCTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
3[IP ¢ MHOXECTBAaMH UM OCHOBHBIMH OI€palldsIMH HaJ MHOKECTBAMH,
paccMaTpUBalOTCSl NpPUMEpPbl TMPUMEHEHMsS U1 pElIeHus 3a]ad, a TaKxKe
MCIIOJIb30BaHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wmaccax usywaercs Kypc «BeposSTHOCT M CTAaTUCTHKa», B KOTOPBII
BXOo#sAT pazgensl: «lIpeactaBineHue AaHHBIX UM ONUCATElIbHAsT CTaTUCTUKA,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKIWY; «BBeneHue B Teopuro rpadony.

Ha u3ydenue naHHoro xkypca OoTBOAMT | y4eOHBINM Yac B HENETIO B TCUCHHE
KaXkJ10ro roga o0ydeHus, Bcero 102 yaeOHBIX Jaca.

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

7 KIIACC

[IpencraBnenne MaHHBIX B BUEC TaOMuUIl, Auarpamm, rpaduxoB. 3amoJHEHUE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
UYrenue rpaukoB peanbHBIX MpoleccoB. M3pneuenne nupopmanuu u3 guarpamm u
TaOJINII, UCTIOH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnwucarenpHas CTAaTUCTUKA: cpeaHee apuMeTHyeckoe, MeAuaHa, pa3max,
HauOoJblllee W HAMMEHBINIEE 3HAYCHUS HaOOpa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyyaliHbIil SKCHIEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposiTHOCTH U
yacToTa. PoJib MaoBEpOATHBIX U IPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B TPUPOJIE U B
oOmiectBe. MOHETa M UTPalIbHASA KOCTh B TEOPUH BEPOATHOCTEN™?,

*I'pad, BepmmHa, pedbpo. Crenenp BepmuHbl. Yucino pédbep u cymmapHas
crernenb BepiuH. [Ipencraienue o cesizHoCTH rpada. Llenu u rukibl. [1yTu B rpadax.
O6xox rpada (viinepos nmyTh). [IpencraBnenue 06 opueHTupoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIILI0 TpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3ydeHHE KOTOPBIX POBOJANTCA B 03HAKOMHTEIBHOM Tnane. [legaror
CaMOCTOSTEINIFHO OTPEENCT 00bEM H3y4aeMOro MaTepuaa.



8 KUIIACC

[IpencraBieHune qaHHBIX B BUIE TAOJIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceuyeHue, nonoiHeHne. CBOMCTBa onepauuii Haj
MHO>ECTBaMHU: NIEPEMECTUTENBHOE, COYETaTEIBHOE, pacnpenenuTenbHOE,
BKIItOUeHUs. Mcronb30Banne rpauueckoro NpeCTaBICHUs MHOXKECTB JJIsl OTIMCAHUS
peanbHBIX IPOLECCOB U SIBJICHUI, IPU PELIEHUU 3a]1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydailHble — COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BIOOp. CBsI3b MEXKIY MAJOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepeBbEB: EAMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNUE BUCSYEN
BEPILUHBI, CBA3b MEXKIY YMCIOM BEpIIMH W uuciaoM pédep. [IpaBuio yMHOKeHUS.
Pemenue 3anay ¢ momolsko rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepecevyeHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CI0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositTHOCTh.  [IpaBuio  ymHOkeHusi. He3aBucumbie  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHJIe JiepeBa. PelieHune 3agad Ha HaXO0XKIECHUE
BEPOSITHOCTEN € MOMOILBIO IEpEBA CIyYalHOTO HKCIIEPUMEHTA, AMarpaMm Ditnepa™.

9 KJIACC

[IpencraBiienrie TaHHBIX B BUJI€ TaOIUII, AMArpaMm, rpaduKoB, HUHTEPIPETALIUS
naHHbIX. UTeHne 1 mocTpoeHue Tabull, JuarpaMM, TpauKoB MO peaabHbIM JaHHBIM.

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

*T'eomeTpuueckasi BeposSTHOCTh. CiydallHbIA BBIOOp TOYKH W3 (PUTYPHI Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHI B cepun ucnibiTaHuid bepHyu.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposTHOCTeW. MaremaTuueckoe
oxujanue u qucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEIHETr0 3HAYEHUS BEJTMYUHBI. MaTeMaTHueCKOe O)KUIAHUE U JUCTIEPCUS CITYYalHON
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTBITAHUN bepHymy.

[Tonsitue o 3akoHe OousblMX uKces. M3MepeHne BEpOSTHOCTEH C MOMOIIbIO
4acTOT. PoJib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (IIO TOAAM OBYUEHUA)

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTatucTuka» B 7-9
KJIACCaX XapaKTEPU3yIOTCs CIECAYIOIUMHU YMEHUAMM.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
NpeICTaBIsATh JaHHbIE B BHUAE TaONHWIl, CTPOUTH JAMArPaMMBbI (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYyTroBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTOJIBb30BAHUEM 3PUTEIIHLHOM
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlICeHHbIE B TaOJIMIIax, HA TMarpaMmax, rpadukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, MeArnaHa, HauOoblllee 1 HaMMEHbIIIee 3HAUCHU s, pa3Max.

NMeTs mnpeacraBieHUE O CIy4allHOM M3MEHUYHMBOCTHM Ha IIpUMEpax ILIEH,
bu3MUEeCKUX BETUYMH, AHTPOIOMETPUYECKUX JAaHHBIX; UMETh IPEICTABICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KUIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTAaBICHHYI0 B BHUJE
Ta0Iul, IuarpaMm, TpauKoB; MPEACTABISATh JTaHHBIE B BUJE TaOJMI], JUArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JUCIEepcus u
CTaHAApTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOThI YUCTOBBIX 3HAYEHUHN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3yjbTataM U3MEpeHud U HaOMoAeHUM (C HCIOJb30BAaHUEM 3PUTEIBLHOU
HaTJISAHOCTH W/WJIU BepOaaIbHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE B OINbBITaX C PABHOBO3MOXXHBIMU
AIIEMEHTApPHBIMU COOBITUAMH (C HCIOJIB30BAHUEM 3PUTEIBHOM HATJSIHOCTH W/WIIN
BepOaIbHOM OTOPHI).

NMmets mpencraBieHne o0 Tpa@UUYECKUX MOJCIAX: JEPEBO CIIy4ailHOTO
AKCIIEpUMEHTA, AUarpaMMbl DUjepa, YUCIOBas MpsMast.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpalMy HaJl MHOXECTBaMU: OOBEAMHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;
NEepPEUYUCHIATh  DJEMEHThl MHOXXECTB, TMPUMEHATh CBOWCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNwmetp mpencraBieHue o rpa@uyueckoM MpeCTaBIEHHEe MHOXKECTB M CBA3EH
MEK]ly HUMH JJIsI OTIMCaHUs MPOLIECCOB U SIBJICHU, B TOM YUCJIE NIPU PEUICHUH 3a7a4
U3 JIPYyTUX Y4EOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3BnekaTh 1 mpeoOpa3oBbIBaTh MHYOPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbBIX
WMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; NPEICTaBISATh JTaHHBIE B BHUJE
TabIuL, TuarpaMM, rpauKoB.



Pemmats mpocTeiiimune 3aa4un OpraHn30BaHHbBIM [1epe00pOM BapUaHTOB, a TAKKE
C MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmeTs mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUNM U HAOIIOJEHUM (C ONOPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTH CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YyClie B OMbBITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOI0O YCIIEXa, B CEPUAX UCIIBITAHUM bepHyiun.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpenactaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepaJbHON alanTUPOBAHHON OCHOBHOW 00pa3oBaTEIbHON MpPOTrpaMMbl OCHOBHOTO OOHIEr0 0Opa3oBaHMsA
oOyyaromuxcs ¢ 3aJACpKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBNAJAIOT C COOTBETCTBYIOIMM pa3leiioM (enepalibHOiM
paboueiil mporpammsl yue6HOro peameTa «MaTemaTikay 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [1pu
sToM OpraHuzanusi BIOpaBe caMa BHOCHTb MU3MEHEHHUS B COJEp)KAaHUE M paclpesesieHue yd4eOHOro marepuaia mo rojam
oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAaXKIOW TEMBbI, OIpeleIeHHE
OpraHu3alMOHHBIX (GopM 0OyueHus U T.11. OOOCHOBAHHOCTH JIAHHBIX U3MEHEHUH OIpeeNsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHyaIbHBIMU MICUXO(U3NYECKUMU 0COOCHHOCTAMH KOHKpPETHBIX oOyuvatomuxcs ¢ 3I1P, crenensio
YCBOEHHOCTH HWMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTHKe,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3Baumue
paszaesia (TeMbl)
Kypca (4Mci10

OcHoBHOE coaepiKaHue

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypaabHble Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uHcen.|YdTaTh, 3amuchbiBaTh, CPaBHUBATh HATypaJbHbIE YNCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBATh B OOCY:KIE€HHH CHOCODOB YIOPSIOUYMBAHUSA
HATYPaJbHBIMH KOOp-AMHATHOM npsMoi. CpaBHEHUE, OKPYTJIEHUE HAaTypPaIbHBIX | YUCEIL.
uncIaMu YHCEJL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4KCIa

(43 4)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOKEHHH W -YMHOXXEHUH, CBOWCTBA
equHuIl  Ipu  yMHOxeHuu.  IlepemecturensHoe U
COYeTaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXXCHMS,

*pacnpeieUTeIbHOE CBOWCTBO YMHOKEHUA™ 4,

TOYKaMM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOpPIUHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psiaa, yucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUJI0 OKPYIVIEHNS HATYpaJIbHBIX YHCEN U
HEO0XOIMMOCTH C OIOPO Ha aJITOPUTM MpaBUIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie u cocTaBHBIE
yucna. *[Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

Hucnosble BEIPAKEHUS; IOPAIOK JACHCTBUMN.

Pemienue TekcToOBBIX 3a/1a4 Ha Bce apu(pMeTHYECKUE IeHCTBHUS,
HAa JIBJKEHUE U MTOKYIKU.

BpinoaHaATs, apudmernyeckue AeHMCTBUA C HATypaIbHBIMU
YHCIIaMU, BBIYMCJISATH 3HAUYCHUS YHUCIIOBBIX BBIPAKCHHHA CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YHTATH CTEIICHH,
HCIOJIb30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, IOKa3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTEMEHEH TpH HEOOXOJAUMOCTH C
BU3yaJIbHOW OMOPOM.

BbINOJHATL NPUKUAKY M OIEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPAKEHU, Mpeaaratb U NPUMEHSATh NMPHEMBI MPOBEPKH
BBIYHCIICHHH.

Hcnonb3oBaTh MNpu BBIYUCICHUSAX TepeMeCTHTeIbHOe |
couerarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTebHOE CBOWCTBO YMHOKEHUs™;
dbopMymupoBaTE M TNPUMEHSTH MPAaBWIA MPeodpa3oBaHUs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBUH NMPU HEOOXOAMMOCTH C HANPABJIAIONIEH MOMOIIBIO.
®opmMyaupoBaTh oONpeNeJeHHsl JEIUTeNs M KpaTHoOro (c
OTIOPO Ha AITOPUTM MPABWIIA), HA3BIBATD JICIIUTEIN U KPaTHBIC
4lCila; PAacmo3HaBaATh IIPOCTBIE UM COCTaBHBIE  YMCIIA;
(hopMyIMpPoOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBUJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TPOCThIE MHOXUTENH;
HAXOJIMTh OCTATKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BbBICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONOPO Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BETMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIPH
HEOOXOUMOCTH C WCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33]a4u, nepedopMyJIHpoOBaTh yCIOBUE,
H3BJIEKATD HEO0OXOUMBIC JIaHHEIC, yCTAHABJIMBATH
3aBHCHUMOCTH MEXy BEIMYMHAMHU TPH HEOOXOAMMOCTH C




HAalpaBJIIOIIEH TOMOLIBIO.

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

I[IpuBoauTs, pa3dupaTh pa3IUuHbIC
peleHni  TeKCTOBBIX  3amad  (1pH
HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATH IOIYUYCHHBIN PE3YJbTarT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  INPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pelIeHus, 3amucH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JIuHuu

Ha IJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasd. V3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE E€OUHULBl H3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTrueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yrioBy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BHU3YyaJbHOW OIIOpE): TOUKY, IMpPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHyI0, OKPY>KHOCTb.

Pacno3naBath, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIUMX (opMy H3YyYEHHBIX (UTYp, OIeHHBATHh HX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHMS: U3MEPATDh JUIMHY OTPE3Ka, BEIUUUHY
yINIa; CTPOMTHb OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O paJnyca.

N3o06paxkars KoH(pUrypanuu reoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM H
KJIeTyaTol Oymare; mpeaJaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaJmM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KJIIETYATOU
Oymare mnpsMO#, OCTpBIH, TymoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.




BbIuncasiTh JUIMHBI OTPE3KOB, IOMAHbIX.

IlonuMaTh M HMCHOJB30BATH MNPH PelIeHHWH 3aj]a4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPHUUECKON CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MEP; BbIPAkKATh
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUs MPU HEOOXOAMMOCTH
C OIOPOH Ha CIPABOYHYIO HH()OPMAIIHIO.

HccnenoBath QUrypsl 1 KOHQUIypaluu, UCTIONb3Ys HU(GPOBHIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunbHble W HempaBuibHble ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhlYMTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TekcTOBBIX 3amad, copepxkamux Apoou. OCHOBHEIC
3aJ1ayu Ha APOOH.

[TpumeHneHne OYKB JIJIs 3aIMUCH MATEMATHYECKUX BRIPAKCHUN U
MIPETIOKEHU .

MopenupoBarb B Tpadudeckoil, mnpeaMeTHoil Gopme,
IIOMOUIbI0 KOMIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAA0YUBAHUSA APOOEH.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpsAMOW; HMCHOJIB30BATHh  KOOPAMHATHYIO
IPSMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aANIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpalleHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
HNPOCTEHIINX CIaydasx™.

IpencraBaare 1m0 oO0Opa3lly CMELIaHHYIO JpoOb B BHJE
HENpPAaBWJIBHOM M  BBIIEHATH LEINYH YacThb YHCIA U3
HENpPaBUJIBHOU IpoOH.

BoInoJHaTh apudmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX Cllydasx; MPUMEHATh CBOWCTBa
apupMeTHYeCKUX JIeHCTBUHN I pallMOHAIN3AIUN BEIYUCICHHUMN.
BbINOJHATL NPUKHAKY M OLEHKY pPE3y/lbTaTa BBIYMCICHUM;
NpearaTb ¥ NPUMEHATb NPUEMBI IPOBEPKH BHIYMCIEHUMN.

IIpoBoauTh MCCIETOBAHUSI CBONCTB ApoOeil, omupasich Ha
YHUCIOBbIE OJKCIEPUMEHTH (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3naBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH NMPUMEPHI U KOHTPIIPUMEDBI.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKalUe
JIpoOHBIE JaHHBIC, W 3a7a4¥ Ha *HaXO0XJACHUE YaCTH IIEJIOT0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH UX CXOJCTBA U Pa3Tuuus™.
MopaenupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoguTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3alUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HaIPABJIAIONICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATDH IOJYYCHHBIN PE3yJbTar,

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEpPsiss  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasianast MuoroyronbHukd.  YeThIpEXYroJbHUK,  NPAMOYIOJLHHK, | PacmosHaBaTh, H300pakaTh C  IOMOIIBI0  YEPTEKHBIX

reoMeTpus. KBaJIpar. UHCTPYMEHTOB W OT pYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpeyroms k. MHOTOYTOJIbHHKH.

(10 4.) TLIomans U MepUMeTp NPAMOYTOJIbHUKA U MHOTOYTOIBHUKOB, | [IPABOAMTDL NPUMeEpDI 00OBEKTOB PEAbHOI0 MHUPa, UMEKOIIUX
COCTaBIICHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI WU3MEPEHHS (hopmy  mHOTOYrOMBHHK, NpAMOYTONbHHKA, — KBa/paTd,
rorma. [lepHMeTp MHOTOYTOTHHIKA. TPEYTOJILHUKA, OLEHHUBATH X JIMHEHHBIE pa3MepBl.

BbIYNCJAATB: TEPUMETP TPEYrONbHUKA, HPSAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
H3o00paxatb OCTpPOYT'OJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMH JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUS, W3MEPEHHUs, MOJEIINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb HCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYTrOJbHUKaX, MPUBOAUTH NIPUMeEPbI U KOHTPIIPUMEDEI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAIpaTa OT JUIMHBI €r0
CTOPOHBI.




Hcnoab30BaTh ¢BOHCTBA KBAIPATHON CETKU ISl TOCTPOEHUS
¢uryp;  pa3douBaThb  TIPSIMOYTOJILHUK  HA  KBaJparhl,
TPEYrOJbHUKH; COCTABJSATH (GUIYpHl M3 KBaJApaTOB U
MPSIMOYTOJIBHUKOB Y HAXOJIUTh X IIJIOMIA/Ib, pa30UBaTh GUTYPHI
Ha IPSIMOYTOJLHUKH U KBaIpaThl U HAXOAUTh UX IUIOMIAIb (TIPU
HEOOXOIUMOCTH C HAMPABJISIOMICH TOMOIIBIO).

BeipaxkaTh BeIMUYMHY IUIOWAQAM B PA3JIMYHBIX EIMHUIIAX
U3MEPEHHUS] METPUUYECKOM CHCTEMBbl Mep, HMCHO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €AMHULAMU H3MEpPEHUs
IJIOMIAM TP HEOOXOJUMOCTH C OINOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMUTBLCSI € TpPUMepPpaMH TPUMEHEHHs IUIONAAU H
IepuMeTpa B IPAKTUUYECKUX CHUTyauusx. Pemarp 3agadydm u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C ONOPOM HA aJIrOPUTM
[IpaBUIa, 00CYAKAATh Pa3JIUYHbIE CIIOCOOBI PELICHUS 3a1a4.

JlecaTuuHbIE
npoou
(38 )

Hecstnunas 3anuch apodeit. CpaBHEHUE AECITUYHBIX APOOCH.

JeiicTBus ¢ necaTHIHBIMU ApoosiMu. OKpyTieHUE AeCATUYHBIX
JpoOeH.

Pemenne TeKCTOBBIX 3adad, coaepkamux Apoou. OCHOBHBIE
3a/1auu Ha JpooHu.

IpeacraBasATh ACCATUUHYIO ApOOb B BHIE OOBIKHOBEHHOM,
YUTATh W 3alMChIBATh, CPaAaBHHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYHUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBA M PAa3jJIM4Us IPaBUI apHU(PMETUYECKUX
JENCTBUI ¢ HATYypaJIbHBIMHU YUCIIAMU U IECATUYHBIMU APOOSIMU,
MI0CJIE COBMECTHOTO aHAJIN3A.

BoinoHATL apupmeTnyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumensite cBoiicTBa apudmeTnyeckux ACUCTBUH IS
paloHaIN3alu1 BEIYUCICHUN.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHS JECATUYHBIX IApO0ei, npu
HEOOXOIMMOCTH C BU3YaJIbHOW OMOPOHA.

IIpoBoauTh MCCAETOBAHUSL CBOMCTB JECATUYHBIX ApPOOEH,
ONMpasCh Ha YHUCIIOBBIE OKCIEPUMEHTHI (B TOM 4HCIE C




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

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPHUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocreiliiue TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpOOHBIE TAaHHBIE, M HA *HaXO0KJICHUE YaCTH LEJIOTO U IIETI0T0 110
€ro 4aCcTU™; BBISIBJSATH MX CXO/JACTBA M Pa3IUYHsl.
MoaeaupoBaTh X0 PELICHHS 3aJa4d C MOMOILBIO PUCYHKa,
cXeMbl, Tabmuipbl. Pa3duparh pa3iuyHble PELICHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/1a4.

OmnepupoBarh APOOHBIMU YHCIAMHU B PEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmpbI0 meAarora OLEHWBATH IOJTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb,  IMpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reomeTrpus.
Tena u purypnl
B IIPOCTPAHCTBE
(9 4)

*MHuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napaenenunea.
O06BEéM KyOa, IpAMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, PHCYHKaX, B OKPY:KAIOLIeM
MHpe IPSMOYTOJIbHBIN Mapanienenumnes, Ky0, MHOrOrpaHHHKH,
ONUCBHIBATH, MCHOJB3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBI.

[MpuBoauTs MpUMeEPbI 0OHEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO MapaieNenurena,

KyOa.
M3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBOiicTBa KyOa, IPSMOYTOJIBHOTO

napajuresienumne/a, MHOTOIPAaHHUKOB, WCIOJB3Ysl MOJCIH IPH
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

PacnosnaBare pa3BéPTKM Kyba ©W  TapajUIesenuIe/a.
MoneaupoBath Ky0 U napaienenunes U3 Oymarua u npodux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MeEpeHMs], BBIYMCJAATH IUIOIAJb IOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBHOTO MapajuieNienuIiea ¢ Oopoi Ha
aJITOPUTM YYEOHBIX JIEHCTBHI; WMCCIeI0BATH 3aBHCHMOCTH




00béMa Kyba OT IJIMHEI ero pedpa.

Habawaate W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IUIOLIAIU U 00bEMA, MEpUMETpa U IO IU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NPUMeEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peaabHON KU3HU.

IloBTOpEHUE
M 00001IeHNE
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
0000111IEH1E 3HAHNI.

Bo1uucasTh 3HaU€HUS BBIPAKEHUN, COJEPKAILNUX HATYPAJIbHbIE
9yucia, OOBIKHOBEHHBIE W JCCATUYHBIC JApOOH, BBINOJIHATH
peoOpa3oBaHus YKces MPU HEOOXOIUMOCTH C HAPaBISIONIEH
[TOMOLUIBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4uCEl,  BBIYUCICHUH,
NpPpUMEHATH CBOiicTBa apuMeTHUecKux JeHCTBUH Ui
paloHaIN3aui BEIYUCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJabTaTa BHIYUCICHUH.

Pematy mnpocreiilime 3amaudM U3  PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA U PEIICHMS 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPAaBHUBATb  CIOCOOBI  PEIIEHUS
PalMOHAJIBHBIN CIOC00.

Pa3HBIMH
3ajaum,

cnocodamu,
BbIOMpPaATh

6 kiaacc (ue menee 170 u)

HazBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOe coaepkaHue

OcHoBHbBIE BU/IBI 1eSIT€IbHOCTH 00y4aI0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue 1eHCTBUS C MHOTO3HAYHBIMH HATYpalbHBIMY | BLINOJHATL apudMeTnyeckue AeficTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HaAXO0AUTh 3HAYCHHSA UYHCIOBBIX
(30 9) UCTIONIb30BaHue CKOOOK. OKpyTiieHHne HATYpalbHBIX YHCET. BBIPQXXEHHH CO CKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHUS




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ICTUTENb 1
HauMeHbIee olIee KpaTHoe™.

PaznoxeHne umcna Ha INPOCTBIE MHOXHTENU. JlenmmMoCTb
CYMMBI U IIPOU3BEICHMUS. [[ereHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a1ad.

BBIPAXKEHU, COAEPIKALLUX CTEICHHU.

BbhInoIHATL NPUKMAKY M OLEHKY 3HAYEHUN YMCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3YyJIbTaTa.
Hcnonp30BaTh IpU  BBHIYKMCICHUSAX MepPeMeCTUTEIbHOE U
coyeraTebHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpeejinTe/ibHOe CBOMCTBO YMHOKEHHMS OTHOCHTEJIbHO
CJI0KeHHS ™, CBOICTBA apu(PMeTHUYECKHUX JIeHCTBHIA.
HccnenoBath  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMmyJIMpoBaTh ONpedeeHMs JCIUTEII W  KPaTHOro,
HauOOJbIIEro OO0IIero JeiIuTeNs M HAUMEHBIIEro OoOIIero
KpaTHOTO, MPOCTOr0 M COCTaBHOI'O YHUCEJ; HCIOJIb30BaTh 3TU
MOHSTHSI TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIA).

[IpuMeHsITL AJTOPUTMBI BBIYMCICHHS] HauOOJBIIEro OOLIEro
JeNUTENs] W HAauMEHBIIEro OOIIEero KpaTHOrO [JBYX YHCEIl,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKUTEIIU.
HccnenoBarh cBOiicTBA JETUMOCTH CYMMBI UM TPOU3BEIECHUS
YHUCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IUIAH.

I[IpuBoauTHL NpUMEPHI YKCET C 3aJaHHBIMM CBOWMCTBAMHU,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPXKICHUS O CBOMCTBAX
qlcell, OMPOBEPraTh HEBEPHBIE YTBEP)KIEHUS C IIOMOIIbIO
KOHTPIPUMEPOB.

KoncTpyupoBars  MaTemMaTHyeckHe  NpeAJIOKeHUS] C
MIOMOIIBIO CBSI30K «H», «UJIN», «ECIH. .., TO...» 10 00pas3iy.
Pemiath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHUS AETUMOCTH,
apu(METHYECKUM CIIOcOO0M, HCHOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOMPOCHBIN IIJIAH.
MopaenupoBarh XOJ pElICHHs 3aJadd C NOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],
3allUCH  pellleHH TEeKCTOBBIX 3aJay C HalpaBISOIIEH
MTOMOLUIBIO.

Kputndeckn oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh




OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

*Tlepnenauxynspublie npsmele. [lapanienbubie npsmeie™.

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

Pacno3naBarp Ha ueprexax, PUCYHKax Clydald B3aUMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxkatb ¢ MNOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB
KIIeT4aTol Oymare JBe TepeceKaroluecs TMpsiMble, JBE
napajuleNibHbIe MPSMBIE, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JAHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAX MEPHEHAUKYISIPHbIE U
napajuiejabHble  CTOpOHbI. M300paxaTb MHOIOYTOJIBHUKH C
napayuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iry.
Haxozme pacCToaHuC MCXKAY JABYMS TOUYKAMM, OT TOYKHU OO
OpsIMOW, JUIMHY MyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIONB3YsI IU(POBBIE PECYPCHI.

JApoon
(32 v)

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

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHne B JaHHOM OTHOIICHHWH. *Macimradb™,
TIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI IO €€ TIPOLICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTuyeckas pabora «OTHOILIEHUE AJTUHBI OKPYXKHOCTH K €€
TUAMETPY».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
npoOell U OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCIOJIb30BaTh
IKBHBAJEHTHbIE TPEACTABIEHHsT IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, NIPU BbIYMCICHUSAX (IpU HEOOXOJUMOCTU C
HaMpaBJIsIoONIEi TOMOUIBIO).

Hcnoab3oBaTh JeCATHYHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoInoHATH apudMeTnyecKue 1eicTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

BeruucasrTe 3HAYECHUS BBIPaKECHUI, cozepKalux
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusa ApoOed, BBIOMPATH CHOCOO, TPUMEHATH
CBOiicTBAa apu(PMETHUECKUX IEHCTBUI A1 pallMOHATH3AIUU
BBIYMCIICHHI.




CocTaBisiTb OTHOUIEHMS M IPONOPLHH, HAXOAUTH OTHOILLIECHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTANbHBIM IYTéM OTHOLICHHE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

Haxonuth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOpOi Ha AITOPUTM YUEOHBIX JEHCTBHIA.
OOBSACHATH, YTO TAKOE MPOLICHT, YIIOTPEOIATH 000POTHI PEUYH CO
CJIOBOM «IIPOIICHT». BhIpakaTh MPOLIEHTHI B Ipo0sIX U Apodu B
MPOIIEHTaX, OTHOLICHHE JIBYX BEJIMYHH B IPOICHTAX.
BbIYHCASITH IPOIEHT OT YKCIIA M YUCIIO IO €r0 MPOLICHTY.
OxpyrasaTh JpodU U IPOLEHTHI, HAXOAUTh IPUOIMKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIb30BAHUEM BU3YaIbHOM OMOPHI.
Pematp 3agaum Ha 4YacTH, MPOLEHTH, NPOMOPIHH, Ha
HaXOXJAeHue ApoOu (TPOIEeHTa) OT BETUYHUHBI U BETUYHHBI 110 €€
npoOu (TpoleHTty), apoOu (IPOLIEHTa), KOTOPBIA COCTaBIISIET
onHa BenuuuHa oOT Apyrod. IlpuBoauTh, pa3dupars,
OLIEHMBATDH PA3JIMYHBIC PEIICHHUs, 3alTUCH PEIICHUI TEKCTOBBIX
3aj]a4y Mpy HEOOXOJUMOCTH C HAINPABIISAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamuo ©3 TAOMUMI U JAMATPAMM,
UHTEPIPETHPOBATH TaOIUYHBIC JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 MPEICTABICHHBIX JAHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6 9)

*QOceBas cumMmeTpus. LleHTpanbHas CUMMETpHSL.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsX, H300pakaTh OT
PYKH, CTPOUTH C TOMOILBIO MHCTPYMEHTOB (UTYpy (OTpPE3OK,
JIOMaHyl0, TPEYrOJbHUK, TNPSIMOYTOJIBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJISIOLIEH TOMOILBIO.

Haxoauth npuMepbl CAMMETPUH B OKPYKAOIIEM MHpE.
MopneaupoBarh U3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IPSIMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaluu, UCIIOJIb3ysl CBOMCTBO CHMMETPHUH, B TOM UHUCIIE C
MTOMOMUIBIO IIU(PPOBBIX PECYPCOB C OMOPON Ha aITOPUTM YUEeOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB ISl 3alIMCH MaTEMAaTUYECKUX BhIPAKEHUH U
npeyiokeHuil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 11 0003HAYCHHs] YHCEN, MPHU 3aIllUCU
MaT€MaTUYeCKUX  YTBEPXKJICHUM, COCTABJISATH  OyKBEHHBIC
BBIPAXKEHHUS IO YCIOBUIO 3aa4H.

HccaenoBatb  HECIIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BblunciasTh 4MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW HA aJrOpPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh ¢popmy.bi: nepumMeTpa u IUIOILA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIOIIAJN
KpPYTa; BHINOJIHATH BRIYHCJIEHHS 110 3TUM (hopMyIiaM.
CocraBiasaTh (OpMYJibl, BBIPAKAIOLINE 3aBUCUMOCTU MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; II€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IVIOCKOCTH
(14 9)

YeThIpEXYToJIbHUK, IIpUMEpPEL YETBIPEX YT OJIBHUKOB.
[IpsmMoyronbHUK, KBaJgpaT: CBOWCTBA CTOpPOH, VIJIOB,
JMaroHanei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp MHoOroyronpHuka. Ilnomanb ¢uryper. @opmyssl
nepuMerpa M IUIOWAAM HpsiMoyrojibHUKa. llpubnmxénHoe
U3MepeHue miomanau Guryp.

*TIpakTuueckas padborta «Ilnomaas kpyran™.

N300paxkaTtr Ha HEIWHOBAHHOW W KJIeT4aTroil Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH CBOICTBaMH: C
NapaJuIeIbHBIMY, TEPIEHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEIPEHHBIM TPEeyrojabHUK.
IIpennarars 1 00CyK1aTh CNIOCO0OBI, AATOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOJIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMOPO HA BOIPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHHUS O TMPSAMOYTOJIbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
4uCcI€ B MHOTOYIOJIbHHMKE, CPABHHUBATH YIJIbI; PAclO3HABATH
OCTpBbI€, IPSIMBbIE, TYIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBatb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,




TYNOYTOJIbHbIN, pPaBHOOCIPEHHBIMN, PaBHOCTOPOHHMI
TPEYrOJbHUKU (NP  HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJIbHOU OMOPHI).

Boeruucasrte epUMETp MHOT'OYTOJIbHHUKA, iouab
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSMOYTOJIbHUKU, HA PaBHbIE
GUryphl, HUCIHOIB30BaTh METPUUYCCKUE EAMHUIIEI H3MEpPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha allTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudankEéHHOEe U3MepeHne JIUH U IUIOIanen
Ha KIJIeT4aroil Oymare, NpUOMKEHHOE W3MEPEHUE JUIMHBI
OKPYXHOCTH, IIOILAN KPYyTa.

IHoaoxxkuTEIBHBIE H

I_[eJ'IBIe qucjia. *MOI[y.]'IL quciia, IreoOMCTpUYICCKasd

IlpuBOAMTH NMpPHUMEPHI HCIOJIL30BAHHUS B PEAIBHOW KU3HU

oTpuUAaTeIbHbIE UHTEpIpeTanus MOAYIst. YUCIOBBIC TPOMEXYTKU™. MOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI.
qucaa TloNOKHUTeNbHBIE W  OTpHUATENbHbIE uHcia. CpaBHEHHE N300pakarh 1eibie HHCIIA, TIONOKHUTEIBHBIC H OTPHLATEIbHEIC
(40 v) MONOKHUTENBHBIX M OTPUIATENBHBIX quce. ApHbMeTHueckue | TICTA TOUKAMH Ha YHCIOBOH MPAMOT, HCMOIb30BATE YHCIOBYIO
JEHCTBYSA C TTOI0KUTENBHBIMU U OTPHLATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHHA GHCCI.
PelleH’e TeKCTOBEIX 3a/1at. IpuMeHAT, NPaBUJIa CPABHCHHS, YHOPSA0YMBATHL IICIIbIC
quciaa; *HaxoauTh MOTYJIb yucIa™.
®opMyIupoBaTHh NPaBUJIA BEIYUCICHHS C MTOJOKUTESITLHBIMU
OTPHULIATEIbHBIMUA YHCJIAMH, HAXOAMTh 3HAYEHHS YHCIOBBIX
BBIPAKECHH, COZEpIKaLLNX JEUCTBUSA
C TIOJIOKUTEIBHBIMA M OTPHIIATEIIbHBIMUA  YUCIIAMHU  TIPH
HEO0OXOIMMOCTH C OIOPOH HA aJTOPUTM MTPABHIIA.
IpumeHsiTL CcBOWCTBA CIOXKEHHS W  YMHOXEHHS IS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
IpencraBnenne [IpsMoyronbHas  cucTeMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBACHATH W HILTIOCTPUPOBATH MOHSATHE IPSMOYTOJIbHOU
JAAHHBIX KoopanHaTel TOUKH Ha IJIOCKOCTH, abCIiicca M OpIuHAaTA. CHUCTEMBI ~ KOOpJWHAT  HAa  IUTOCKOCTH,  KCITOJIb30BaTh
(6 v) CTonGuaThie U KPYroBbIe IHATPAMMBL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPMHATHOH IUIOCKOCTH TOYKH U

[TpakTuyeckas pabdora «IlocTpoenue quarpaMm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TAOIMIIAX U HA JUarpaMmax.

JaHHBIC,

¢Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTOJ0UYaThIC 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0OYATHIE TUATPAMMBI.
Hcnoab3oBath nHGOpMANMIO, MIPEICTABICHHYIO B TaOiIuIax,




Ha JauarpamMmax JUisl PElIeHHs] TEeKCTOBBIX 3aJad M 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpus.
Durypsbl

B IIPOCTPAHCTBE
9 v)

*TIpssMOyTONBHBIN Napasuiesenunes, Kyo, npusma, nupamuia,
KOHYC, UWiauHAp, Imap u  cdepa.  M3o0paxenue
MPOCTPAHCTBEHHBIX ¢uryp. [Tpumepsr pa3BEpPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3nanue Moienei
POCTPAHCTBEHHBIX QUTYPY.

[Tonsitue oO0BEMA; eauHMIBI H3MepeHHus o0béEMa. OOBEM
MPSIMOYTOJIBHOTO TIapaJuIeyIeuIe ia, Kyoa, popmyiel 00bEMa*™.

Pacno3HaBaTh Ha 4epTeKax, pUCYHKaX, ONUCHIBATH IIMPaMULY,
OpuU3My, LUMIMHIAP, KOHYC, LIap, HM300pazkaTb UX OT PYKHU,
MOJeJHPOBaTh U3 Oymaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Hanpasisomeil nomompo. [IpuBOAMTL NMpHMepbI OOBEKTOB
OKPY’KaIOILIEro MUpa, UMEIOLINX (GOPMbl HA3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

N3yuath, UCHONIB3YS SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U OMHCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BHIABJIATH CXOACTBA M Pa3INYHs:
MEXy MUPaAMUION M IPU3MOI; MEXIY LHUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBaTh pPa3BEPTKU Mapajuienenunena, Kyba, MpU3MBI,
UpPaMU/Ibl, KOHYCa, WINHAPA; KOHCTPYMPOBATH JAHHBIE TElla
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBAOLICeH
MTOMOLUIBIO.

Co31aBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPON Ha alrOPUTM yUEOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPAMOYTOJIBHOTO
napajjenenunena, Kyba; HCIOJb30BaTh €AMHUIBI M3MEPEHHS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajJlelIeuIe0B; peliaTh 3aa4i C PEaIbHbIMU JaHHBIMU C
OTIOPO# Ha CIIPABOYHYIO WH(POpMAIIHIO.

[MoBTOpEHUE,
0000111EeHME,
CHCTeMATHU3 AU
(20 u)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alis 3HAHUH.

BoruucasaTs 3Ha4eHMs BBIPAXKEHUH, COAEPKALLUX HATYPaAJIbHBIE,
Lenble,  TOJIOXKHUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN NPU HEOOXOJWMOCTH C




HaIlpaBJISOIIECH TOMOILBIO.

Bui6upaTh ciocod CpaBHEHUSI YU CENl, BBIUUCICHUM, MPUMEHSATH
CBOIiCTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIUMCIICHU.

PemaTth nmpocreiimme 3a1auu U3 peaibHOU KU3HU, MPUMEHSTH
MaTeMaTHYecKHe 3HAHUSI Ui PEIICHHS 3a1ady W3 JPYyrux
MIPEAMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMM.
OcylmecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zBanmue

pasaesia (TeMbl)
Kypca (41Mci10

OcHoBHOE coaepiKkaHue

OcHoBHbBIE BHABI 1eSITEJILHOCTH 06yqa101unxcn

4acoB)
Yucaa n [ToHsiTHE palIMOHATIEHOTO YHUCIIA. CucTreMaTH3UPOBATH M 000ramaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX TPOOSX.
PanmonaabHbIe CpaBHeHME, yIOpsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBh H YHOPSIA0YMBATH APO0OH, IPeoOPa30BbIBas MPH
qyucaa CreneHb ¢ HATYpaJIbHBIM ITOKAa3aTEJIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpOOM B  OOBIKHOBEHHBIE,

(25 )

Penienre oCHOBHBIX 3aJad Ha ,[[pO6I/I, IPOLCHTHI U3 peanLHoﬁ

MPaKTUKH.

[Ipu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHBIX YHCEIL.

PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0Ob.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BBIYMCJIEHHS] 3HAYEHHIT IPOOHBIX BBIPaKeHHH, COIEpKaIUX
OOBIKHOBEHHBIE U  JECATUYHbIE JpOOHM: 3aMEHATh IpH
HEOOXOAMMOCTH  JIECATUYHYIO JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BbIpakeHUe K (opme,
HaubOosee ynoOHOM Ui  BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBIE BBIPAXKEHHUS HA YMHOXEHHE U JeJIEHHE JECATHYHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YUCIaMU (TIPH HEOOXOJUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4YHMC/I0BbIe M OyKBeHHbIe NMPUMeEPbI CTEIEHH C
HaTypaJbHBIM IIOKa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Biza @ (2 — mo6oe ParHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C ONOPOH Ha CIIPaBOYHYIO MH(OpMALUIO.

[lonuMarts cMbICa 3aMMCH OOJBIIMX YHCET € MOMOUILIO

AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B

peaJIbHbIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypalbHbIX YHUCEIL.

Pemiath mpocreiimme 3aa4u Ha 4aCTH, IPOLEHTHI, IPOIIOPLIUH,
Ha HaxOoXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e npobu (TIpoIIeHTY), IpoOu (TMPOIICHTA), KOTOPBIA COCTABISET
onHa BenuuuHa oT Apyrod. IlpuBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHbIC PELICHUS, 3alIUCH PELIEHUI TEKCTOBBIX
3aj1ad.

Pacno3naBath M 00bSCHATH, ONIMPASACH HA ONIPEAEIICHNUS, IPSIMO
IIPONOPLUOHAIIBHBIE " o0paTHO HPONOPLUOHATbHbIE
3aBHCUMOCTH MEX]y BEJINYMHAMHU; MPUBOIUTH NPUMeEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye nmpakTHKO-OPHEHTHPOBAHHBIC 3aJadM

Ha  IpoOM, TNpOLEHTbI, TNPAMYI® U  00paTHYIO

NPONOPUHOHAJIBLHOCTH, NPONOPLHH.

Auredpanyeckue
BBIPaKeHHUA

(27 v)

byxBenHsble BoipaxeHnus. [lepemennsie. J[onycTuMble 3HaYEHUS
nepeMeHHbIX. QOpMYyIIBL.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TTOIO0OHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOKEHHE

Osaapgers Ha 0azoBoM YPOBHeE anreOpanyeckon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHMS yUeOHOT0 MaTepuana.

Haxoaurh 3HauyeHHs OyKBEHHBIX BBIPQKEHUU TMPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoHATH IPe0Opa3oBaHus LEJIOT0 BbIPAKEHHSI B MHOTOWICH




MHOTOWJICHOB.  DOpMyJbl  COKPAaUIEHHOTO  YMHOXKEHHS.
Pa3znosxenre MHOTOUYJIEHOB HA MHOYKUTEH.

MPUBEJICHUEM TOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yYMHOXXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJIEHa Ha MHOTOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBI M KBaJpaTra pa3HOCTH C OIOPOH Ha CIPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH
yTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEJS, IPUMEHEHUS
dopMynbl  pa3sHOCTH KBaApaToB, (HOpMyNT COKpAIIEHHOTO
YMHOXKEHUSI C OTIOPOil Ha CIIPaBOYHYIO HH(POPMAILIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJIMETOB, W3
peanbHOU NMPAKTHUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON

IIEPEMEHHOM, pELIEHNE JIMHENHBIX YpaBHeHUN. Pemenue 3amau
C IOMOIIBIO YPaBHEHHUH.

*JIuneitHoe ypaBHEHUE C ABYMs MEPEMEHHBIMU U €T0 rpauK™.
Cucrtema JIByX JIMHEWHBIX YPaBHEHUM C ABYMSI TIEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHMI CHOCOOOM TIOJCTAHOBKH U
CII0COOOM CJI0KEHHS.

PemaTh MHEHHOE YpaBHEHHE C OJTHOM IEPEMEHHONU, MPUMEHSA
NMpaBMJIa N1IEPEXOAA OT UCXOJHOTO YPABHEHMS K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IMogOoupars nmpuMepsl Map 4YKCEN, SBISIOIIMXCSA pEIIEHUEM
JMHENHOTIO ypPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHMsI C JBYMs MEpEeMEHHbIMH (IIpU HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PEIICHHUS YPABHEHHUS.

Haxonuth pelieHue CHCTEMBI JIBYX JIMHEMHBIX YPaBHEHHM C
JIByMsI IEPEMEHHBIMU C OITOPOM Ha aJrOPUTM YUEOHBIX IEHCTBHMA.
CocTaBJATh U peniaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbh B COOTBETCTBUU C
KOHTEKCTOM 3aJaud TOJY4YeHHBIH pe3yabTaT C ONOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpauKH.
DOYyHKIUHT

Koopnnaara Ttoukm Ha mnpsmo. YHCIOBBIE NPOMEXKYTKHU.
PaccrosiHre Mex 1y IByMsI TOYKaMH KOOPAMHATHOU NPSMOU
[IpssMoyrosibHas crcTeMa KOOpJAWHAT Ha IUIOCKOCTH. [Iprmepst

HN3o00paxkatsh Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpJMHATaM, JIydHd, OTPE3KH,
HHTCPBAJIbI; 3alIMChIBATh UX HA aﬂre6panquK0M SI3BIKE.




(24 4)

rpaduKoB, 331aHHBIX opMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue Qynkmuu. I'paduk dbyaknun. CBoiicTBa (HYHKIUH.
Jlunetinass  gynkuus. Iloctpoenme rpaduka aHHEHHON
byukuuu. I'paduk dynkuun y = kx + b.

OTMeyaTh B KOOPIAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM 4YMCJIE C MOMOIIBIO IUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4yaTh NpPeMMYLIECTBA, MHTePHPETHPOBATH
rpaduUecKuil criocod mpencTaBIeHHs U aHAIM3a Pa3sHOOOpa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (PYHKIMH, OBJIAICBATH
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBarth JUHEHHYIO QyHKIHIO Y = KX + b, onmuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puimeHToB K u b
(mpu HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABUIIA).
Crpours rpaduku tuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnoab3oBaTh HU(ppoBbIE pecypesl Ul IOCTPOEHUS rpauKoB
GyHKIUHI 1 U3y4eHHS UX CBOWCTB.

IIpuBOAUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEaJbHBIX
npoleccax u sIBICHUSX.

IToBTOpPEHME
u 00001menne
(6 1)

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

BbiOupars, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMi  BBIPAKEHUH,  pelIeHHs
ypaBHEHUH MPU HEOOXOIUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBIASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4eCKHe 3HAHUsl Ui DEIICHMS 3a1a4 W3 JPYIrux
IIPEAMETOB.

Pemiate mnpocreiiliye TEKCTOBbIE 3aJa4HM, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELIEHNUS 3a1a4u.

8 kiacc (e menee 102 u)




Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciio
4ac0B)

OcHoBHOe coepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

Yucaa n
BBIYHCJICHHUS.
KBaaparubie
KOpPHHU

(15 q)

KBaapartHbiii kopeHb u3 yncia. *Tlorsatue 00 npparoHaaIbHOM
grcre. JlecaTuaHbIe MPUOIMKEHIS HPPANMOHAIBHBIX YHCET.
JetictBurenbHble uncia. CpaBHEHHE ICHCTBUTEIIBHBIX YHCET™.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHEeHUE BUIA X = a.

CaoiicTBa apru(MeTHIECKUX KBaJpaTHbIX KOpHEH.
[IpeoOpazoBaHre  YHMCIOBBIX  BBIPAKEHUN,  COICPKALIUX
KBaJpaTHBIC KOPHHU.

®opMyIMpPOBATH OMpe/e/ieHHe KBaJIPaTHOIO KOPHS U3 4MCIIA,
apu(METHYECKOTO KBAJIPAaTHOTO KOPHS MPH HEOOXOIUMOCTH C
BU3yaJIbHOW OMOPO.

I[IpumeHsITHL OllEpalMIO U3BJICYEHUS KBAJPAaTHOTO KOpPHS U3
quCiIa, HCMOJb3Ys [IPU HE00X0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHblE KOPHU LEJNBIMH YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMoOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAPaBJISAIOLIEH TOMOILBIO.

HccaenoBars ypaBHEHUE X2 = a, HaxXOIWThb TOYHBICE U

npubimxEHHbBIe KopHU ipu & > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKECHUIH.

BbinosiHATL mpocreiimne mnpeodpa3oBaHUsl  BBIPAXKCHUN,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTPUYECKUX U PU3NYEeCKUX GOpMyJI MPU HEOOXOJAUMOCTH C
ONOpOH Ha MPABUJIO.

Borunciasite 3HaYeHHs1 BBIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISATOP.
HUcnoab3oBath B XOA€ pelIeHUs 3a7a4  dJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBIE C NPUOTMHKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAaKOMUTBCA C HICTOPUEN Pa3BUTHUS MATeMATUHKH.

Yuciaa u

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

@opMyJIMPOBATH ONPeIeeHne CTEIIEHHU C LIeNIbIM IT0Ka3aTeIeM




BbLIYHCJICHHS.
Crenenn

¢ HeJbIM
nmoka3arejemM
(7 9)

Pasmeprl 00BEKTOB OKpysKaromero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPY’KaroIllleM MUpeE.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOW OTIOpE).

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

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

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJIHYECKOiIi (popme U
WLTIOCTPHPOBATHL NMPHMEPaMH CBOICTBAa CTENEHH C LENbIM
nokazareiaeM (MpU  HEOOXOAMMOCTH C  HWCIOJIBb30BaHUEM
BU3YJILHOW OTIOPHI).

I[IpumeHsiTh  cBOiicTBA CTENEHM i1 IpeoOpazoBaHUs
BBIPOKEHUH, COJIEPKAIIUX CTEIEHH C IIEJbIM IOKa3aTeleM C
UCTIOJB30BAHUEM  CIIPAaBOYHOM HWHPOpManuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXXEHUE, JIeNIeHNe, BO3BE/ICHUE B CTETICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(59

KBanparsbiii TpéxuieH. Pa3noxeHune KBaJpaTHOro TpEX4siceHa
Ha MHOKUTEIIH.

Pacno3HaBarb  KBaapaTHBIM  TpPEXUYIEH,  yCTaHABIUBAThH
BO3MOKHOCTbB €T0 Pa3JI0KEHHs HA MHOKUTEIIH.

PacknagbiBaTh HAa MHOMXKHTENM KBAaJApPaTHBIA TPEXWIEH C
HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM NpPU HEOOXOAMMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBUJIA.

Aaredpanyeckue
BBbIpa/KeHHS.
AJiredpanyeckas
ApooOL

(1549)

Anrebpanueckast 1poOb. JlonycTumble 3HaU€HUS IEPEMEHHBIX,
BXOJISIIUX B alire0pandeckue BoipaskeHust. OCHOBHOE CBONCTBO
anreOpandeckoit npoou. CokpaiieHue qpooei.

CrnoxeHnue, BBIYUTAHUE, YMHOKEHHE U JieNieHne
anreOpanmdeckux  apoOeit. [IpeoOpazoBaHue  BBIpaKEHUH,
coJiepKalux anredOpandeckue Apoou.

3anuceiBaTh anredpanyueckue BeipaxkeHus. HaxoauTh 001acTh
OIPEEIIEHUS] PALIUOHAIIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBHIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYISATOpA.
®opMyJIMpoOBaTH OCHOBHOE CBOWCTBO alire0Opanyeckoit 1podu u
NPHUMEHSTH €ro Ul TpeoOpa3oBaHus IpoOeH.

BoinogHaTs aeiicTBUs ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHHble u3 (opmyn (pU3MUECKUX, TECOMETPUUYECKHUX,
OTNUCHIBAIOIIMX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS

(15 49)

KBagpatHoe ypaBHeHue. HemosiHOe KBagpaTHOE ypaBHEHHE.
dopmya KOpHEH KBaapaTHOTO ypaBHeHUs. *Teopema Buera™.
Pemenune ypaBHeHumii, CBOAAIMXCS K KBaapaTHbIM. [IpocTeiine
JIpOoOHO-pallMOHATIbHBIEC YPABHEHUSI.

Pemenne TEKCTOBBIX 3aJad C IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJipaTHbIE YPaBHEHUS.

3anucpiBaTh (QOpMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
UCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IMpoBoauTs  mpocreiilie  HMCCIAEAOBAHMS  KBAaJAPATHBIX
YpaBHEHUH.

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

Ha0aonats M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMHU U
K03 pHIHEeHTaMU KBAJPAaTHOTO YPAaBHEHHUSI.

*TIpuMeHsTh TeopemMy Buera TUIs pelieHus
3aj1a4 (C UCIOIb30BaHUEM o0Opasia)*.

Pemats TekcTOBBIE 3amaydM  alreOpanvyeckuM CIocoOoM:
NEPEXOANTh OT CIIOBECHOW (OPMYIMPOBKH YCIOBHUS 3aJaudl K
anreOpanyeckol MOAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBJAIOIIEd TOMOINBI0);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS € HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHHE C JABYMS NE€pPEMEHHBIMH, €ro Tpaduk,
IIPUMEPBI PEIICHNS YPABHEHH B IIEJIBIX YHCIIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUHW C JBYMs
nepeMeHHbIMU. [IpuMepbl peleHnus CHCTEM HEJIMHEWHBIX
YPaBHEHUU C ABYMsI [IEPEMEHHBIMH.

*T'paduueckas  uUHTepHpeTanuss ypaBHEHHS C  JBYMS
NEPEMEHHBIMH U CHCTEM YPaBHEHHH € ABYMsI IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBIO CUCTEM YPaBHEHUM.

Pacno3zHaBaTh JTUHEIHBIE YPAaBHEHUS C IBYMS IIEPEMEHHBIMH.
Ctpouth rpaQuKy JIMHEHHBIX YPAaBHEHMH, B TOM 4HCIE
HCNoJb3ysi HH(poBbie pecypcesl (P HEOOXOIUMOCTH C
ONOpPOM Ha aAJITOPUTM Y4E€OHBIX JIEUCTBUM).

Pa3nuuyare napajulenbHbBIE M NIEPECEKAIOIINECS NPSMbIE 110 UX
YpaBHEHUSM.

Pematp cucreMbl [ABYX JIMHEHHBIX YPAaBHEHUHW C JBYMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

PemaTh npocTeinine CUCTEMBI, B KOTOPBIX OJIHO U3 ypaBHEHUI
HE SIBJIICTCS JINHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISAIONICH
MIOMOLLBIO.

*TIpuBoauTh rpaguyecKyl0 HMHTEPNPETANMI0  PEIICHUs




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IBYMs
MepeMeHHbIMU. >
PemaTth TeKkcTOBBIE 321a4H AITeOpaMuECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOlicTBa YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JInHelHbIe HEPABEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHON MPSIMOM.

HepaBencrsa OlHOI mnepemeHHOW U uX pemeHue. Cucremsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.

(12 9) HEPaBEHCTB C OJIHOW MEPEMEHHOMN U UX pElICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N300paxeHue pereHus JIMHEHHOr0 HEPABEHCTBA U UX CHCTEM | M300pakaTh pellieHuEe HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHUE

CUCTEMbI HEPAaBEHCTB Ha YHCJIOBOM NPSIMOM MpU HEOOXOIMMOCTU
C BU3YaJIbHOH OIIOPOH.

DOyHKIMH. [Tonstne ¢ynkuuun. OOnacTe ompeneneHus W MHOXKECTBO | Mcmosb3oBaTh  (QYHKIMOHAIPHYIO ~ TEPMHHOJIOTHIO U

OcHoBHBIE 3HayeHu# QyHKuu. CriocoObl 3a1aHust PyHKIHIMA. CHMBOJIHKY.

NOHATHSA I'padux ¢ynkuuu. CpoiicTBa (yHKIWH, MX OTOOpakeHHE Ha | BhlumcasiTh 3HaYeHHsi GYHKUIWH, 3aaHHBIX (opMyrnaMu (Tpu

Sy rpaduxe. HEOOXO/JMMOCTH MCIOJIb30BaTh KalbKYJISTOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH (QYHKIHH.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOlicTBa (QYHKIIMU Ha OCHOBE €€ rpaduyeckoro
OpEJCTaBICHU MpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEePMHHOJOTHI0O  H
CHMBOJIMKY.
HccaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIMIUX peabHbIE
npoueccsl U sBiacHUs. IIpMBOAUTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBbIOTEPHbIE MPOTPAMMBI [UI IOCTPOCHUS
rpaduKoB PYHKIUI U U3y4EHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMombio rpadguka GyHKIIMY 3HAYCHUE OJTHOU U3

Yucnosbie rpadukoB pyHKINNA, OTPaXKAIOIIUX peabHbBIE MPOLIECCHI. paccMaTpUBaeMBbIX BEIMUMH IO 3HAYEHUIO APYTOi.

byHKunu DyHKIMH, ONMCHIBAIOUIME  MPSAMYID U o0paTHy!o | B HECIOXXHBIX CiIydasx BbIpaxaTh (POPMYJIOH 3aBHCHMOCTH

9y MPONOPLUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MeX1y BETUUHMHAMU.




I'padux Gyskmmm y
dyakuuny = X2,y

X2

pelleHre ypaBHEHUHN U CUCTEM ypaBHEHHI. >

k
X3y = Vx Y =~ *rpauueckoe

OnuchiBaTh XapakTep HW3MEHEHHUsS OIHOW BEIMYMHBI B
3aBHCHMOCTH OT U3MEHEHUS IPYroi

Pacno3naBate Buabl u3ydaeMmblx ¢(yHkiuid. Iloka3piBaTh
CXeMATHYEeCKH TIOJIOKEHHWE Ha KOOPAWHATHON IJIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X°, y =X,

y =Ry =t
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /U1 PELIEHUS U UCCIIEI0BAaHUS YPaBHEHUH U
CUCTEM YPaBHEHHI.

I[pumensTe nudppoBbIe pecypchbl Ul TOCTPOCHUS TpapuKOB
GbyHKIHA.

IloBTOpPEHME
M 00001IeHHE
(64)

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

IIpuMeHATH cHmOCOOBI CPABHEHUS YHCEJl, BBIYMCIICHMI,
npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBIIOJIHAECMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yjibTaTa BBIUMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.

Pemrare 3agayd W3 peaJibHOM KHU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUI peleHus 3ajad U3  Jpyrux
IIPEAMETOB.

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

9 kjacc (ae meHee 102 )

HazBaumue
pasnaesia (TeMbl)
Kypca (4Hci10

OcHoBHOE coaepkaHue

OcHoBHBIE BU/BI JeSITeILHOCTH 00y4al0 M XCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppanuoHaNbHble Yucia, KOHEUHbIe U | Pa3BuBaTh mpeacraBjieHHsi O 4YHCIaX: OT MHOXECTBA
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }1p06I/I. MHuokecTBO HaTypaJbHBIX YUCEII JO MHOXKCCTBA HeﬁCTBHTeHBHBIX HUCCII.




JlelicTBUTEIbLHDbIE
quciaa
99

JEHUCTBUTEIIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA  Kak
OeCcKOHEeUHbIe JIeCATHUYHBIE npodu. B3amMmHO o0pHO3HAYHOE
COOTBETCTBUE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>KECTBOM TOYEK KOOPAVMHATHOU IPSMOM.

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

[TpubinxEHHOE 3HaUEHNE BETMUUHBI, TOYHOCTh MPUOIIMKEHHSL.
Oxpyrnenune uucen. [lpukuaka u  OIEHKAa pPeE3yIbTaTOB
BBIYHCIICHUM.

O3HaKOMHUTBCA c BO3MO>KHOCTBIO MpEeJCTaBICHUS
JNEHUCTBUTEILHOTO YHClIa KaK OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATHh JICCATUYHbIE NPUOIIKEHUS paAlMOHAJIBHBIX U
UPPALMOHATIBHBIX YUCEI.

*3anuchbIBaTD, CPaBHMBATH " YHOPSA0YMBATH
JICUCTBUTEIIBHEIC YHCIIa™.

BuInoyiHATH, codeTass YCTHbIE W IHUCbMEHHbBIE MPUEMBI,
apugmMeTnyecKue IeicTBUSI C PALUOHAIBHBIMU YHCIAMU;
HAXOAUTHL 3HAUCHHUSA CTEICHEH C IEJIBbIMH IOKa3aTeIsIMH H
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAKEHUH.
IMosyuuTsh mnpeacTaBlieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
YHUCEJN B MPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKa.
AHAJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJE€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH MPUOIMHKEHHUS JEUCTBUTEIBLHOIO YHCIIa
MIpY pElICHUHN 3a]1a4.

OxkpyrasaTh JEUCTBUTEIbHBIE YKCIA, BBIMOJHATH MPUKUAKY
pe3ysipTaTa  BBIYMCICHUM, OLEHKY 3HAUY€HUH  YUCIIOBBIX
BBIPAKCHU.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.

YpaBHeHus

U HEpaBeHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JInneliHoe ypaBHeHue. PemieHune ypaBHEHWM, CBOASAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHHe. PemieHue ypaBHEHHH, CBOASIIMXCS
K KBaJIpaTHBIM. bUKBa/ipaTHbIE ypaBHEHHUS.

*Tlpumepsl pemieHHUs ypaBHEHUN TpeTbed U  4YeTBEPTOM
CTETIeHEeH pa3nokeHueM Ha MHOXKHUTENH. *

Pemenne npo6HO-paliOHAIbHBIX YPaBHEHUH.

Pemienne TeKCTOBBIX 3a/1au alreOpanyeckuM METOOM.

OcBauBaTh, 3aNOMMHATHL W MNPHMEHATH Trpapuyeckue
MEeTO/bI IIPHU PEIICHUN ypaBHEHUH, HEPAaBEHCTB M UX CHUCTEM
(mpu HEOOXOIUMOCTH C OIOpPONl Ha aIrOpuUTM Yy4eOHBIX
JENCTBUN).

Pacno3HaBathb LieJbie U IpOOHBIE YpaBHEHUS.

Pemats JMHeliHble H KBajJpaTHble YPaBHEHHWsl, YPaBHEHUS,
CBOASIIMECS K HHUM, IpocTelinne JIpoOHO-pallioHaIbHbIE
yYpaBHEHHS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 3aJaud Ppa3HbIMU
crocobamu.

3HAKOMUTHCS ¢ HCTOPHEl Pa3BUTHS MATEMAaTUKU

YpaBHeHust

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

OcBauBaTh U NPUMEHSATH NPUEMBI PEIICHUS CHUCTEMBI JIBYX




1 HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMH U
eé peweHue. PemeHune cucteM ABYyX YpaBHEHUH, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM CTEIICHHU.
['paduueckast WHTEpIpETAMs] CUCTEMbl yYpaBHEHHMH C JIBYMs
IIEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOOM.

JMHEWHBIX YPABHEHHI C JBYMsI TIEPEMECHHBIMUA M CUCTEMBI IBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHECHUE HE SBJISCTCS TUHEHHBIM
(o BU3yasIbHOM omope).

Hcnonb3oBath (QyHKIHOHATHHO-TpAQUUIECKUE MPEACTABICHUS
JUI pellieHHs] U HCCJIeI0BAaHNsl YPABHEHUH U CHCTEM.
AHAJIUM3MPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocOOOM: MepPexXoaUuTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABIICHUS CUCTEMBI
YpaBHEHHUIi; pemaThb COCTaBICHHYIO CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

JIuneiiHble HEpAaBEHCTBA C OJHON IEPEMEHHOM U UX pELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOW M X
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE.

I'paduueckas  MHTepHnpeTalusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMH.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPNPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BoinoHsTh npeoOpa3oBaHMsl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIE HEPABEHCTBA.

Pemats nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH [10JYUCHHBIE PEIICHNU.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOMW, 3aNMCBIBATh PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
MIpPEJICTaBICHHUS.

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

DyHKIUH
(16 4)

KBangpatnunas ¢yHkuus, e€ rpaduk u cpoiicra. [lapabona,
KOOPJIWHATHI BEPIIMHBI TApaOOIIbl, 0Cb CAMMETPHH MapadOIIbL.
CrenenHble GyHKINHU C HATYypaJbHBIMU MTOKa3aTeNsIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.

Ipaduxu Gynkumit:y = kx,y = kx + b,,y = ax?,y = axy

Pacno3naBaTh BU/bl U3y4aeMbIX (DYHKIHI; HILTHOCTPHPOBATH

CXeMATHYEeCKH, O0BSICHATH PAaCIOJIOKEHUE HAa KOOPAMHATHOU

TUIOCKOCTH rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =

ax?, y = axd,
k .

Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4€HUI KOd()PHUIMEHTOB;
X




1
=
<

1

RI=

OMKCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBagpaTHUHYO (QYHKIHIO 110 opMyIie.
[IpuBoanTs, mNpuMeEpPbl KBAaJPAaTHYHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
gy y = ax? + bx + ¢ (upy  HEOOXOAUMOCTH  C
HAIPAaBIIAIONIEH TOMOIIIBIO).

CTpouTh M N300paKaTh CXeMaTH4YeCKH rPpapUKH KBaIPATHIHBIX
(yHkuuii, 3aaHHEIX GopMynaMu Bugay = ax’,y = ax? + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (npu HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJIM3UPOBATH U MPUMEHSATDH CBOWCTBA U3YYEeHHBIX (DYHKIINI
JUIST UX TOCTPOCHUS, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
peCypcoB.

YucaoBble
NMOCJIeA0BATEIbHOC
™

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEOBATEIBLHOCTH.

3amaHne TOCIIeAOBAaTEIFHOCTH PEKYPPEHTHOH (dopmynol u
dopmynoii N-ro uneHa.

Apudmernueckas u reomerpuueckas nporpeccun. opmynsl n-
ro 4jeHa apu(MeTHUecKo M TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

*MN300paxkeHue 4JIeHOB apHU(PMETHUYECKON U reoMeTpuyecKon
IIPOrpECCUM TOUYKAMM Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIBHBINA POCT.

CrnosxHbl€ MPOLIEHTHL.

OcBauBaTh M MPUMEHATH UHICKCHbIE 0003HAUCHUS, CTPOHUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM TOCIEA0BATEIbHOCTH.

AHaau3upoBaTh GopMyIy N-TO WIEHA OCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyy " BBIYHCIATH YJIEHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

IIOCJIEIOBATEIIbHOCTH, €CIIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M TEOMETPHUUYECKYIO
IPOTPECCUU NPH pa3HbIX Crloco0ax 3aJaHMus.

Pemath 3ajauu ¢ HCMONb30BaHMEM (oOpMylT N-TO YieHa
apu(METUYECKOH U TEOMETPHUECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*N300paxkaTh UICHBl IOCIEAOBATEIbHOCTH TOYKAMU Ha
KOOPJIMHATHOMN TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOUINE U3MEHEHHE B apUpMeTHUecKOi
IpOTrpeccuy, B T€OMETPUUECKOM mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaQuuecKu™.

Pemiate mpocreiilnme 3aqa4yd, CBSA3aHHBIE C YHCIOBBIMU
MOCJICIOBATEIBHOCTSMA, B TOM WYHCJIE 3alaud W3 PEaTbHOU
JKU3HM € WCTOJB30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUU
(37IEKTPOHHBIX TAa0IHII, TPAPUIECKOTO KATBKY/IATOPA U T.I1.).
*PemiaTh 33/1a4M Ha CJI0XKHBIC MPOIICHTHI, B TOM YHUCJIC 337a9H1 U3
peanbHON MPAKTUKH (C MCIIOJIb30BAaHUEM KaJIbKYJIsITOpa). >
3HAKOMUTHCS € HCTOPHEI Pa3BUTHSI MATEMATHKU.

IToBTOpEHHUE,
00001IeHHE,
CHCTeMATH3AIUS
3HAHMH

(18 4)

Yucaa W BbIYHCIeHHs1 (3aIHCh, CpPaBHEHME, ACUCTBHUS C
JICUCTBUTEIILHBIMU YHCIIAMH, YHCIIOBAas MpsMasi; MPOICHTHI,
OTHOILICHUSI, POIOPIIMHU; OKPYTIICHHE, TIPHOIIIKCHUE, OLICHKA;
pelIeHne TEKCTOBBIX 3a7a4 apU(PMETHIECKUM CIIOCOOOM).

Auiredpanyeckue BbIpa:KeHUs (mpeobpazoBanue
anredpanvdeckux BhIPAKEHUH, TOMYCTUMbIC 3HAYCHUS).
@yHkouu (MIOCTPOCHHE, CBOWCTBA M3YUEHHBIX (DYHKIIMIA;
rpaduyeckoe pereHre ypaBHEHUH U UX CUCTEM).

OnepupoBarh NOHATHAMH: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB JUIsl ONIUCAHUs PEaJIbHBIX ITPOLIECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPaIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIUMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JIEIMMOCTH, 1LIEJI0€ YHUCIIO, MOAYJb 4YMCa, OOBIKHOBEHHas W
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHB.

BbInoJHATH JeHCTBUS, CPABHUBATH M YNIOPSIA0YMBATh YNCIIA,
MPEACTABISITh YHCIA HAa KOOPAMHATHOM IPSAMOM, OKpYIJIATH
YKCla; BBINOJHATH MNPUKUAKY M OLEHKY pe3yibTara
BBIYMCIICHH.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEpKaIIUE IPOLICHTHI, 101,

YacTH, BbIpaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTostHue, II€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHHOCTh TPYAA.

Pa3ouparhb peasibHble KU3HEHHBIE CUTYallud, GOopMyJIHpPOBATH
UX Ha S3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPHUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTePIpPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHATHUSAMM: CTEIEHb C LEIBIM IIOKa3aTeleM,
apudmeTnyeckuit KBa/IpPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas JpoOb, TOXKIIECTBO.




BbINOJIHATH OCHOBHBIE [EHCTBHS: BBIOJHATH PACUYETHI 110
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHATBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3ioKeHHEe MHOTOYJICHAa HAa MHOXHTEIH, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyN pa3HOCTH KBaJgpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAIHUIO);
HaXOJUTh [JONYCTUMBIE 3HAUEHUS IEPEMEHHbIX MJI JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHHUSL.

OnepupoBarh nousiTusaMu: QyHKIMA, rpaduK QYHKIUN, HYIH
(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yObIBaHMs, HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (D YHKIIMH,
CTPOUTH UX TPapUKU.

OnepupoBaTh MNOHATHSIMH: IIpsIMas I[PONOPLHOHAIBLHOCTb,
oOpaTtHass  MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKUus, napabdoia, runepooa.

Hcnoab3oBaTh rpaduKu TSI OTIPEIEIIEHUS CBOWCTB, TIPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyrux Yy4eOHBIX
MPEIMETOB U pealbHON KU3HU; MOAEIHPOBATH C ITOMOUIbIO
rpaMKOB peajbHbIe MPOLECCH U SBICHMUS.

Boipaxkarth popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)

HazBaumue
paszaesia (TeMbl)
Kypca (4Mc10

OcHoBHOE coaepxaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00yYAKO M XCSH




4acoB)

IIpocreiimme [Tpocreiimye reoMeTpuuecKue 0ObEKTHI: TOUKU, IPSIMBIE, JIyud | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEICHMUSL.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAaHas. Pacno3naBaTh  M3y4yeHHblE  Te€OMETpUUYECKHE  (UTYpHI,
durypsi CMeKHBIE U BEPTUKAJIBHBIE YIIBI. onmpeeJiATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOliCTBA. Pabota ¢ npocTedMu yepTeKamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIB30BAHHEM CMBICIOBOU
N3mepenue W3mepeHue IWHEHHBIX W YIJIOBBIX BEIUYMH, BBIYMCICHHE |ONOPHI: HABOMAALIME BOMPOCHl W/WIM alNroOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYUH [lepumerp u  mwiomanes  ¢uryp, coctaBieHHBIX  u3|I[IpoBoAMTH HMpOCTEHIIIE TOCTPOSHUS C OMOIIBIO IIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
M3MepsATH JINHENHHBIE U YTIIOBbIE BETUYUHBI FEOMETPUUYECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepOB.
Pemiath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemiath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
buryp.
IIpoBoauTk Ki1accu(pUKalMIO YIIIOB, BHIYUCAATH JIUHEWHBIE U
YIJIOBBIE BEIIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOANMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHH.
TpeyronbHuku [TonsiTue O  paBHBIX TpeyroJbHHUKaX M  IepBUYHbIC | Pacmo3HaBaTh mapbl PaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) OpEICTaBICHNUs O PaBHBIX (KOHIPYIHTHBIX) ¢Qurypax. Tpu|ueprexax (c ykazaHHMEM NPU3HAKOB) NpPU HEOOXOAMMOCTHU C

IIPU3HAKA PABEHCTBA TPEYTOJbHHUKOB.
[IpusHaku paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTrOJIBHHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeApeHHBIE 1 pABHOCTOPOHHUE TpeYTrobHUKHU. [Tpu3naku
U CBOMCTBA paBHOOEAPEHHOTO TPEYTOJbHUKA.

[IpotuB GonblIeil CTOPOHBI TPEYrOJbHUKA JEXKHUT OONBIIMIA
YTOJL

IIpocreiiline HepaBeHCTBA B TIE€OMETPUM.
TpeyroyibHUKa. HepaBeHcTBO TOMaHOK ™.

*HepaseHcTBo

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIpEeEICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIEHOTO, PSMOYTOIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPEYIrOJIbHUKA, CEPCANMHHOTO NEPNCHAUKYIIApa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA IMPH HEOOXOIUMOCTH C
OIOpPOM Ha AIITOPUTM IpaBUJIA.




[TpsIMOYTONIBHBIN TPEYroJILHUK ¢ yriioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHHU.

@®@opmyaupoBaTh CBOMCTBA U INPU3HAKU PABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOLIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadax (C HCIIOJIB30BAHHEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JICUCTBUM ).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUSA FEOMETPUU.

IHapanieabHbie [TapayutenpHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  NMOHSAATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NePECEUCHUH NTapAJIJICIIbHBIX IPSIMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 0Opa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [TpusHak  napauIeIbHOCTH  NPAMBIX  YE€pe3  PAaBEHCTBO | MapaJUIEIbHBIX NIPSAMBIX CEKYILLEH
(14 v) paccTOsTHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSMOM. IIpoBoauTe pokazarenbcTBa. PopmyaMpoBaTh TeopeMy
CymMmMa yriIoB TpeyroJlbHHUKa 1 MHOTOYTOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSMBIX C  TIOMOILIBIO  YIJIOB,
Bueunue yribel TpeyrojabHUKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BoruncasTs CyMMY yIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxomuth uucinoBble U OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPUU.
OxpyxHOCTH OKpyKHOCTB, XOpZbI U TUAMETPBI, UX cBoKcTBa. KacarenbHasd k | @opMyJIMpPoOBaTh  ONpe/ieJIeHUsl:  OKPY)KHOCTH,  XOPJBI,
U KpYyTI. OKpYyXHOCTH. OKpY)KHOCTb, BIUCaHHas B yroj. *[loHsTHe o|aMamerpa W KacaTenbHOM K OKpYyXHOCTH. M3ydaTh uX
I'eomerpuueckune |I'MT, npumeHenue B 3amadax. buccekTpuca u cepeaVHHBIN | CBONCTBA, IPU3HAKYU, CTPOUTH YEPTEXKH.
NOCTPOEHUA NEPIEHIUKYIISAP KaKk FTEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypPChI:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJIO TPEYrojbHUKA. BrimcaHHas B|OKpY)KHOCTb, BIMCaHHY!O B YIroj; LEHTP OKpYXHOCTH,

TPEYTOJIBHUK OKPY/KHOCTb.
IIpocreiine 3a1a4u Ha IOCTPOSHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoan3oBath Metox [ MT miis moka3aTenbcTBa TEOPEM O
MePECEUCHNH OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEINHHBIX




MEPHIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaaeBaThr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKa, HaXOAMTh IEHTPBl 3THUX
OKPYKHOCTEHN ¢ OITOPOM Ha aJITOPUTM IpaBuIa.

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JIAaHHOMY; CEpEeIMHHOTO MEepIeHANKYIspa AaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH0  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB 110 pPa3jU4HBIM dJEMEHTaM IpHU
HEOOXOJMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUS T€OMETPHUMU.

IToBTOpEHHUE,
00001IeHNE
3HAHMH
44)

[ToBTOpeHne u 00001IeHUE OCHOBHBIX TMOHSATUN U METO/OB
Kypca 7 kJacca.

Pematn 3aJa4Yd Ha IIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3jiIMYHbIMU YaCTsIMU Kypca.

8 ki1acc (He menee 68 4)

Ha3Banmue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamm, ero npusHaku u cBoicta. YactHble ciyuau | I300pakaTh M HAXOAUTh Ha 4epTekKaX YEThIPEXYTOJIbHUKU
" napajjiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpaT), HX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHas | @opMyJMpoBaTh onpeesIeHus: napajuiesiorpamma,

Tparneuuy.
*V nBoenue Meauansl. LlenTpanbHas cumMMeTpus™

NpSMOYToJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpaneuny, IpsIMOYTrOJIbHON Tpanenuy.

Hcnosb3oBarh MNpH  pelleHHMHd NPOCTeHINMX  3a1ay4
MIPU3HAKN U CBOMCTBA: MapajuieJorpaMMa, MpsMOyroJIbHUKA,
pom0Oa, KBajgpaTa, Tpameluud, pPaBHOOOKOW TpameruH,




IPSIMOYTOJILHOM Tpameru.

IlpumeHsATH MeTO] YIABOEHUS MeEIUaHbl TPEYrOJbHUKA C
OTOPOM Ha aliTOPUTM IpaBUIIA.

Hcnoap3oBath [OHQPOBBIE pPECypchl ISl HMCCIECIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema Pasieca

*Teopema Daiieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTpE3Kax.™

IIpoBOAMTH MOCTPOEHHUSI C IIOMOUIBIO UPKYJIA U JIMHENUKH C

U TeopeMa o Cpenssist nuHuUs TpeyrojibHUKa. Tpanenus, e€ cpeHsis IMHUSA.  |ucnosib3oBaHue  Teopembl  dameca U Teopembl 0O
nponopuuoHaabH | *IIponopuuvoHanbHble  OTPE3KH, IMOCTPOCHUE  UYETBEPTOrO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
Nno100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HaTJISTHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyronmpHMkH. Tpu  mpuszHaka  1ogoOus | HaxoauTh MOZOOHBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(154) TpeyrojabHUKOB™. [IpakTHuecKkoe NpUMeHEeHHE. yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB MOJO0MS IIpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOA.
PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C IOMOILIbIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YEpTEeXEH U HAXOXKICHUS
HNOJOOHBIX  TPEYrOJbHUKOB  IpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoaUTH 10KA3aTEJIHCTBA C UCIOJIB30BAHNUEM ITPU3HAKOB
M0100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C OMOopoil Ha
QJITOPUTM y4eOHBIX 1eHCTBUH.
IlpumeHsiTh  TONYYEHHbIE  3HaHWS  [PU  pEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIPaBJISIOLIEN TOMOIIBIO.
3HAKOMUTBCS € MCTOPHUEH Pa3BUTHS TEOMETPHH.
IInomaae. [TonsiTne 06 001IEH TEOPHUH TUIOIIAIN. OBiajgeBaTh NMePBHYHBIMHU NMpeACTABIeHUsIMH 00 001ei
Haxo:xnenne @opmynbpl A8 IUIOIIAAM TPEYroJbHUKA, MapajuielorpaMMa. [Teopur Iomanau (Mepel), ¢opMyaupoBaTh CBOWCTBA
nJiomajei *OTHouIeHHe Iouaied TPEYroJIbHUKOB C OOIIMM OCHOBAHUEM |IJIOIIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPeYroJbHUKOB WK o01Iel BBICOTOIA. [Ipumensts  ¢opmyasl  MIOHIATUM  HapajliesorpaMMa,
U MHOTOYTOJIbHBIX |Bbiuncienue miomaneil cnoxHbeix (uryp uepes pa3OueHHe Ha|TpeyrojibHHWKa, Tpaleludd C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [laomaan |yacTu u gocTpoeHue.™ uH(pOpMaIHIO.
nono0HbIX puryp |Ilnomanu guryp Ha kineryaToit Oymare. [IpumensaTs bopMyIibl TUIOIIAIN BBIITYKJIOTO




(14 v)

[Tnomanu momooubIx Guryp. Beraucinenue miomanei. 3agaqn ¢
MpPaKTUYECKUM coJiepkaHueM. *PereHue 3agad ¢ MOMOIIBIO
METO/1a BCIOMOTraTeJILHON IIomagu. *

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHaU M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoauth 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYAaTOMN
Oymare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3oupatrh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUTOIIAIH [T PELICHUS TeOMETPUUYECKHIX 3ajad.

Haxomurp 1uiomanu nogoOHbIX ¢Guryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BouncasTe 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZCPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H PUMCHCHHE.
O6patnas Teopema [ludaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKIMIA OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHONICHHS B  HPSIMOYTOJIBHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
CooTHOLIEHHsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJbHBIX
TpeyrojipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh € B
IIPAKTUYECKUX BBIUYMCIICHUSAX.

BrnaneTs MOHATHUSAMEI TPUTOHOMETPUUYECKHUX (PYHKITHI OCTPOTO
yria, MpoBepsTh X KOPPEKTHOCTbD.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLUEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMysnbl  TPUBEIEHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO JUISl HAXO0KACHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

IIpumeHsTH TOJYYEHHBIE 3HAHUS M YMEHHUS IPU PEIICHUN
MPaKTUYECKUX 3a1ad (Mpu HEOOXOJUMOCTH C OMNOpOoW Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUA T€OMETPUU.

OCHOBHOC

Yrael B
OKPY’KHOCTH.

Brnucannble ¥ 1IEeHTpaJIbHbIE YTIbl, YTOJI MEXAY KacaTelIbHOU U
XOPJOH.

@opMyJIMPOBATh OCHOBHBIE OIIPENEICHUS], CBSI3aHHBIE C
yriamu B Kpyre (BIIUCaHHBIN yroJl, IEHTPAJIbHBIN yro).




Bnucannsbie VYTIbl MEXAY XOpJaMU U CEKYIIMMHU. HaxoauTh BIMCaHHBIE YIJbl, ONMUpPAIOIIMECS HA OIHY JAYTY,

U ONMCAHHbIE Bnucanubie 1 onucaHHble YETHIPEXYTOIBHUKH, UX MPU3HAKU U | BBIYMCJISITH YIJIbI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX yIJIax,

4eThIPpeXyroJbHHUK |cBoiicTBa. IIpumMeHeHMe STUX CBOHCTB MNpU  PEUICHUH [TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3a/au. LHEHTPAILHOM yIJIe MpH HEOOXOAMMOCTH C BU3YaJbHOMN

KacarteabHble B3auMHOe pacnonoxeHue ByX OKpyxkHocTed. Kacanue |onopoil.

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

Kacanne BIIMCAHHBIEC U ONHMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKPYKHOCTeH CBOMCTBA U IPU3HAKHU I10CIIE COBMECTHOTO aHAIM3A.

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

IloBTOpEHueE, [loBTOpEHME OCHOBHBIX MOHATHUA U METOAOB KypcoB 7 u &|PemaTh 3aJaydM Ha NMOBTOPEHUE, WILIIOCTPUPYIOILIHUE CBS3U

o0o0menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kJjacc (He meHee 68 4)

Ha3zBanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUrOHOMETpUYECKUX (PyHKUMH yriaoB oT 0° no|d@opMyJupoBaThL  OmpeleieHHsi  TPUTOHOMETPUUYECKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|dyHKIUI TYNbIX M NPSMBIX YIJIOB C BU3YaJIbHOH OIMOPOW.
KOCHHYCOB M KocuHycoB. (OO0o0OmEHHasE) Teopema CHHYCOB (¢ pamuycoM | DopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyxkHOcTH). HaxokaeHue JUIMH CTOPOH U BEJIMYMH | paJIlyCOM ONMCAHHON OKPYKHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojpHUKM C ONOPOM HaA aNrOPUTM YUEOHBIX
TPEyroJibHMKOB ®opmyna MIOMIAAN TPEYTOJIbHUKA Yepe3 JIBE€ CTOPOHBI U YroJl | ACHCTBUM.

(16 9) Mexay HUMu. QopMyiia TIom@aan 4eTbIpEXYroJpHNKA Yepes ero | Pemare  nmpakTuyeckue — 3a/aud,  CBOJASIIIUECS K

JIMaroHaIN U YToJI MEXy HUMH.
[TpakTHueckoe NpUMEHEHNE T0Ka3aHHBIX TEOPEM.

HaX0KACHUI0 PA3JIMYHBIX 3JIEMCHTOB TPEYIroJIbHUKA.




IIpeodpasoBanue |*[lonsTHE O MpeobpazoBaHUU MOJOOUS. OcBauBathb NMOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOTO0OHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB UTYp MPHU
Metpuyeckue Teopema 0 TpPOM3BEAECHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu nonodus. HaxomuTs npuMepsl nogodus B
COOTHOLIEHHUS B NPOM3BEACHUU OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpyKaromen JeHCTBUTEIbHOCTH.
OKPYKHOCTH KacaTenabHOH. [IprMeHeHre B peleHny reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLIEHUS MEXIY OTpe3KaMu
(10 v) XOpJ, CEKyLIMX UM KacarellbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJIbHUKOB.
PemaTp reoMeTrpudecKue 3aJadd U 3aJa4d U3 PEAIBHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.™
BekTopsbi OmnpeneneHre BEKTOPOB, CIOXKEHHE M PAa3sHOCTh BEKTOPOB, | McmoJib30BaTh BEKTOPHl Kak HANpaBICHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPA Ha YHUCIIO. HCCIIeI0BATh reoMeTpUYECKUi (nepemerienue) U
Pu3N4EeCKU U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyecknid (Cusia) CMBICTBI  BEKTOPOB C ONOpOH Ha
PasnokeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAaM. | BOIIPOCHBIH IJIaH.
KoopauHats! BeKTOpA. 3HaTh omnpexejJeHHsi CYMMbl W Pa3HOCTH BEKTOPOB,
CkanspHoe NpPOHM3BEICHHE BEKTOPOB, €ro MPUMEHEHHUE [JIS | YMHOXKEHUS BEKTOpa Ha qHCIIO, HCCIe0BATh
HAXOXKJICHUS JJTUH U yTIIOB. TreOMETPUUCCKUI B (PU3NIECKHIA CMBICIIBI STHX OTIEPaLnii.
Pemienue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemats reoMerpuyeckue 3adayd € HCIHOJIb30BAHUEM
[IpumeHeHHe BEKTOPOB ISl PEUICHUS 3a/a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabIBaTh BEKTOD 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaNspHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasiTh CyMMy, Pa3sHOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOP/IMHATAX.
IpuMeHsiTh CKAISIPHOE TPOM3BEACHUE IS HAXOXKIACHUS
JUIMH U YTIIOB.
JlekapToBbI JlexkapTOBBI KOOPJMHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh NMOHATHE MPSIMOYTOJLHOM CHCTEMBI KOOPJAMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMON.* YTIIOBOH KOA(HUIMEHT, TAHT€HC YIJIA |IeKapTOBBIX KOOPJHHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJUIeNIbHbIC M MEPIICHANKYIISIPHBIE TIPSIMBIE. HcceaenoBarh ypaBHEHHE MPSIMOI U OKPY)KHOCTH C OMTOPOH Ha
(CR)) VYpaBHeHUE OKpYXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOMPOCHBIN IUIaH.

MIEPECEUECHMS] OKPYKHOCTH U MPSIMOMN.
Meroza KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1a4.
Hcnonb3oBaHne MeTOZa KOOPAUHAT B IPAKTUYECKHX 3a/1a4ax

HaxoauTts eHTp U pagnyc OKpYKHOCTH IO €€ YPABHEHUIO.
PemaTh 3agaum Ha HaXOK/ICHUE TOUYEK [IEPECCUCHUS IIPSIMBIX
Y OKPY’KHOCTEH C MOMOIIBIO METOJAa KOOPANHAT.




Hcnoap3oBaTh CBOWCTBA YIJIOBOTO KO3(QUIMEHTa MpsIMON
IpU PpELIEHUM 3aJad, A ONPEIEICHUsS PpacCIOJIOKEHUs
MPSIMOM.

IIpumeHATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3aJad, JUIsi TMOCTPOEHUS MaTeMaTHYeCKUX
MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMosb30BaThCest  JUISL  INIOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMHU.

3HAKOMHUTBCS C MCTOPUEN Pa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOTI'0YT 0JIbHHKH.
Jduauna
OKPY:KHOCTH H
IVI01AAb Kpyra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m ¥ JUIMHA OKPY)XXHOCTHU. J[IMHA AYrH OKpY>KHOCTH.
Pannannas mepa yria.

[Tnomane Kpyra M €ro 3JEMEHTOB (CEKTOpa U CErMEHTA).
Brrancnenue riomanei Gpuryp, BKIFOYAIOMUX HJIEMEHTHI KpyTa.

®opmyIpoBaTh olpezeseHue
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JI€MEHTHI.
IMoab30BaTHLCA TOHITHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPAaBUJIbHBIX MHOTOYTOJIbHUKOB, ONpeaesiTh
YHCIIO 7T, JJIMHY AYTH U paidaHHYIO Mepy yriia o o0pasiry.

IMpaBHUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJMaHHON MEpHI yria K I'pagyCHOU

1o xen ¥ HA00OpOT MO BU3yaJIbHOU OMOpe.

8 OmnpeaensaTh IONIA1b Kpyra.
BoiBoauts GopmyJinl (B TpalyCHOM U pairaHHON Mepe) A
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTe 1omany (Guryp, BKIIOYAIOUIMX 3JIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OOpOi Ha CIIPaBOYHYIO HH(POPMALIUIO.
Haxoautp ruioniaam B 3afia4ax peaibHON KU3HH.

JABuxenust *TloHsATHE O ABUKEHUU IIIOCKOCTH. Pa3oupary  npumepsl,  WUIIOCTPUPYIOLIME  IOHATHUSA

IVIOCKOCTH [TapamienpHbIi epeHOC, TOBOPOT U CUMMETpUs. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.

(6 9) CHMMETPHHU. @DopMyJIHPOBATH ONPEIEICHUS IAPAUIETBHOIO IEepeHoca,

[Tpocreiinye npuMeHeHUs B pEIICHUH 33124 .

IIOBOPOTa M OCEBOM CHUMMETPUU C BH3YaJbHOM OIIOPOM.
HaxoauTh HEMOABUKHBIE TOUKH 10 00pasiy.

HaxoanTh IIEHTPBI U OCH CUMMETPUI IPOCTEUIINX QUTYp 11O
obpasiry.

*TIpuMeHSATH TAPAIENBbHBI NEPEHOC U CUMMETPUIO IIpU
pelIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30ouparh IpUMEpHI).




Hcnoan3oBaTh 17151 HOCTPOSHUS U UCCIIEOBaHUIN LIUPPOBBIE
pecypcesL.™

IToBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(74)

[ToBTOpeHHE OCHOBHBIX TOHATHH HW METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

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

TpeyroabHUKH.

[TapanienpHble U NEPIIEHINKYIISAPHBIE IPSIMBbIE.
OkpyXHOCTb U Kpyr. l'eoMeTpuyeckue MOCTPOCHUS. YTIIbI B

OKPY’KHOCTM. BrnucanHple ¥ ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannsie u OIMMCaHHBIC
YEThIPEXYTOJIbHUKH.

Teopema Iludaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYTOJIbHUKOB.

IIpaBuIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mnockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomans. Berancnenne nuomaneit. Ilnomann nogo6HbIX Guryp.
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH.

BekTopbl Ha TIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsAMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCAPEHHbII Y  PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYroOJIbHUK, MEINaHa,
OuccekTpuca M BbBICOTa TPEYrOJIbHUKA, MapajjIeIorpamM,
poMO, NPSAMOYTOJIBHUK, KBajapar, Tpameuus; OKPYKHOCTb,
KacaTeJbHast; paBEHCTBO U M0J00He (PUryp, TpeyroibHUKOB;
Napajule]IbHOCTh M NEPHEHIUKYJIAPHOCTb IPSAMBIX, YIOJ
MEXAY MNpPAMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
HIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAaU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIAAU Kpyra,
00bEMa NPSMOYTOJIBHOTO Mapajulesenunesa.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHAs  CUCTEMA
KOOpJMHAT, BEKTOP, MCHOJb30BATh OTH IIOHATHSA IS
MIPEACTABICHUS JTAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHME OCHOBHBIX IIOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3iIu4yHbIMM 4YacTsIMH Kypca.
Bei0upaTs MeToa U pEeLICHUS 3aa4u.

PemaTe 3a1aum U3 MOBCEHEBHOU KU3HH.

TEMATUYECKOE IJIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb I CTATUCTHUKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He meHee 34 4)

Ha3zBanmue
pa3nena (TemMbl)

OcHoBHOe cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 M XCS




(umncy10 YacoB)

IIpeacrasiienue IIpencraBnenne naHHbIX B Tabmunax. [Ipaktuueckue | OcBamBaTh  Ha  (0a30BOM  yYpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI 10 TaONMYHBIM JaHHBIM. l3BieueHWe W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX U YHCIOBBIX
(7 9) UHTepHpeTanus TaONUYHbIX AaHHBIX. [IpakTHueckas pabora | MaccMBOB € IOMOLIbIO TabauL M JUarpamMm ¢
«Tabauup». UCIIOJIb30BAaHUEM  aKTYalbHbIX M BaXHBIX JaHHBIX
I'papuueckoe npencTaBiIeHHE [aHHBIX B BHUJAE KPYIoBBIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpaMM. UTeHHE ¥ TOCTPOSHHE | MPOMBIIIICHHON M CEebCKOXO3SHCTBEHHOW NPOYKIINH,
nuarpamm. [IpumMeps! nemorpaduyeckux auarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SBICHHUS).
[IpakTuueckas padota «/Iuarpammsiy. H3yyarr Metoabl pabOTbl ¢  TaOIMYHBIMH U
rpaMUecKUMH TPEJCTABIECHUSMH JAHHBIX C MOMOIBIO
IU(pPOBBIX PECYpPCOB B XOJE NPAKTUYECKUX padoT (c
HaIMpaBJIsIONIEH TOMOUIBIO).
OnucareapHasn Yucnossle Habopel. CpenHee apudpmeTndeckoe. OcBauBaTre Ha 0230BOM YpOBHE IOHATHSA. YMCIOBOH
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOiUNBOCTh ME/IUAHBI. HaboOp, Mepa IEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTryeckas padora «CpeaHue 3HauSHUS. TOM YHCJIe CpeHee apumMeTnieckoe, MeinaHa.
HauOonbiiee u HanMmeHblllee 3HAYEHHs] 4YMCIOBOrO Habopa. | OmucbIBaTh CTAaTHCTUYECKHE JIaHHBIE C  IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U Meauansl. Pemats 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJISIIHOCTH W/WIH
BepOaJIbHOM OMOPBHI)
HN3yyarh cBOMCTBA CPEIHUX, B TOM YHUCIIE C ITOMOILIBIO
IU(POBBIX PECYpcoB, B XOJ€ MPAKTUYECKHX paboT, (c
HaIPaBJISIONICH TOMOIIIBIO).
OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HaMEeHbIllee 3HaYeHHsI YUCIIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BeIOOp crioco0a ONMMCAaHUs TaHHBIX B
COOTBETCTBUM C HPHUPOJIOM  JAHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIOLIEH TTIOMOIIIBIO.
Cayuaitnas *CnyuaiiHast ”3MEHYMBOCTH (puMepsl). YacTtora 3HaueHuit B | *OcBauBaTh NMOHSITHS: YacTOTa 3HAYEHUH B MacCuUBe
U3MEHYHBOCTh MaccuBe JaHHbIX. [ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrPaMMa.

6w

[IpakTuyeckas padora «CiyyaiiHas H3MEHUYUBOCTb Y. *

CTponTh TUCTOrpPaMMBI 110 00pasily




OcBauBaTh rpaduyeckue MnpeacTaBIeHUs pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOULIBIO
U (PPOBBIX PECYpPCOB, B X0J1€ TPAKTUUECKON PabOThI.*

BBenenue B
Teopuio rpagos
(4 1)

*T'pad, BepmnHa, pedpo. [IpeacraBienue 3aaa4u ¢ TOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepwiuHbL. Yucino pédep u
cymmapHasi creneHb BepimmH. Llens u nuki. [lyte B rpade.
[IpencraBnenne o cBszroctu rpada. O6xon rpada (ditnepos
nyTh). [IpencraBnenue 00 opueHTUPOBAHHBIX rpadax.™

*OcBauBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHp (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIHUKJL.
OcBauBaTh MOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cy:x1aTh pellieHHe 321241 HAa IOUCK CYyMMBI CTEIIEHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK MyTeil
B OPUEHTHPOBAHHBIX Ipadax ¢ HAmpaBISIOUIEH MTOMOUIBIO.
OcBauBaTh €nocoObI IPEACTABICHUS 3aJad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTruUx
NpeIMETOB ¢ ToMoImbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHBIE COOTBETCTBUS)
Ha npumMepax. *

BepositHOCTB M

*CnyualiHbIll OMBIT M ciydailHOe coObITHE. BeposTHOCTH M

*OcBanBaTh NMOHSITHS: CIY4allHBII ONBIT U CIIy4alHOE

yacTora yacToTa COOBITHSA. Ponb MajgoBEpOATHBIX W MPAKTHUYECKH | COOBITHE, MAJOBEPOSITHOE M MPAKTHYECKH JOCTOBEPHOE

CJIYYAHHOT 0 JIOCTOBEPHBIX COOBITUH B MpHUpojae U B oOmiecTBe. MoHeTa U | COOBITHE.

coObITHUS UTpaJIbHAsI KOCTh B TEOPUHU BEPOSITHOCTEH. M3yuyaTh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHMH B

4 9) [IpakTuueckas paborta «HacTtoTa BeIIAACHUS OpIiay.™ npupoae W oOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cilyJau, 3aluTa MePCOHAILHON
uH(popMaluu, nepeaada JaHHbBIX).
H3yuaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJEIEH
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4aTh 4YacTOTy COOBITUH B HPOCTBIX
DKCIIEPUMEHTaX, B TOM YHCIIE C MOMOINBI0 HU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O0600menue, [IpencraBnennie  ganHbiX. OmnucarenbHas  craTUCTHKA. | [TOBTOPATH M3yYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB cirydaifHOTO COOBITHSI. 3HaHU.

(54) PemaTp 3agaum Ha IPEACTaBICHNUE U ONTUCAHHUE TAHHBIX C

NMOMOIIIbKO M3YUCHHBIX XapaKTCPpUCTUK C HaHpaBJ’IHIOH_[eﬁ




HIOMOMIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MAaJIOBEPOSITHBIX M IPAKTUYECKH JJOCTOBEPHBIX CITyYalHBIX
COOBITHH, X POJH B IPUPO/IC U KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IHXCs

IloBTOpPEHME
Kypca 7 Kiacca
(CR))

[IpencraBnenne  panHbiX. OmnucarenbHas  CTaTUCTHKA.
Cayyaiinas u3sMeHuMBOCTh. CpeiHre YnciIoBOro Habopa.
Canyyaitnsle coObITHs. BepostHocTu 1 yactoTsl. Kinaccuueckue
MO/IEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UTPaIbHAsL KOCTb.

IloBTOpATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.
Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha

IIPEJICTAaBICHUE U OIHMCAaHUE JIaHHBIX
MU3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX U OIHMCAHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemiate 3agaum (0 BH3YyaJbHOl  omope) Ha
OIpeJieIeHne YacTOThI CIy4alHBIX COOBITUH, 00CYXKAeHNE
NPUMEPOB CIIyYalHBIX COOBITHI, MallOBEpOSTHBIX U
IPAaKTUYECKH IOCTOBEPHBIX CITyYalHBIX COOBITUH, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucarejabHas
CTATHCTHKA.
PaccenBanue
JaHHbIX

4w

*Ortknonenus. Jucnepcust yucioBoro Habopa. CraHnapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. Jluarpammel paccenBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS W CTaHJAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTH XAPAKTCPHUCTHUKU IJIsd
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HNOTE3bl 00 OTCYTCTBUU
WM HAJMYWU CBSI3M 10 IUarpaMMaM pacCeuBaHUsI.
CTpOI/lTb auarpaMmbl  pacCC€UBAaHUA 110 HMCIOINIUMCA
JAaHHBIM, B TOM YHCIIe ¢ TIOMOIIbIO KOMITbIOTEepa (Tocie
COBMECTHOTO aHau3a).™




Mpuo:xecTBa
(4 49)

MHosecTBO, MOAMHOXeCTBO. Onepanuu Haj MHOXECTBAMHU:
o0beMHEHUE,  TepecedeHune,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepeMEeCTUTENbHOE,
coueTaTeIbHOE, pacCIpeIeIUTEIbHOE, BKIIOUCHHUS.
I'padmueckoe mpencraBieHNEe MHOKECTB.

OcBanBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO.

BbInoHATH onepanuu HaJ MHOX€ECTBaMHU:
o0beIMHEeHNE, TIepeceYeHre, TOoIHEH e (TI0 00pasiy).
Hcnonb3oBath CBOMCTBa: HIepeMEeCTUTENBHOE,
COYETAaTENbHOE, PACHPEACIUTENBbHOE, BKIIOYEHUS (C
UCIIOJIb30BAHUEM BU3YaIbHOW OIOPBHI).

Hcnonb3oBaTh rpaduieckoe NMpeCTaBICHUE MHOXKECTB
OpU ONUCAHWUHU PEATBHBIX IPOIECCOB M SIBICHHUH, NPH
pEIIeHNN 3a/1a4 U3 APYruX Y4eOHBIX [IPEIMETOB U KypCOB
(c ucronbp30BaHNEM BU3YaIbHOW OMOPBI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUSA

(6 1)

OnemMeHTapHbIe COOBITHS. Cnyyaiinble COOBITHSL.
bnaronpusitcTBytoiue aneMeHTapabie coObITHs. BeposaTHocTu
coObITHH. ONBITBI C PABHOBO3MOXXHBIMM 3JI€MEHTapHBIMU
coObITisIMH. CTy4aiiHBINA BBIOOD.

IIpakTryeckas pabora «OIBITHl ¢ PABHOBO3MOXXHBIMU
3JIEMEHTAaPHBIMU COOBITUSMUI.

OcBauBarh Ha  0a30BOM  YPOBHE¢  INOHATHA:
AJIIEMEHTapHOe COObITHE, Ccly4dallHOE COOBITHE Kak
COBOKYIHOCTb  OJaronpusATCTBYIOIIUX  3JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTts 3a7aum Ha BBIUKCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIly4aliHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsiIHOCTH
1/UaK BepOaJIbHOM OIOpHI).

PemaTtp 3a7aum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C pPaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WUIHU
BepOAJIbHOM OMOPEI).

IIpoBoauTh, M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU (C UCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTel, IpYTHUX MoJieeN)
B XOJ€ TMpakTHYeCKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTh  IIyTH,
CYIICCTBOBAHUC BHUCSYEH BCPIIWHBI, CBA3b MCKAY YHCIOM
BepIIuH U uncioM péodep. [IpaBuno ymHokeHHs. >

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




M3yuyaTh cBoOMCTBa [epeBa: CYIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, CIUHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHUCIOM BEPIIMH U YHUCIOM
pEodep.

Y4yacTBoBaTH B 00CY:KI€HNH PellleHUs 3a1a4M Ha [TIOVCK
U TEepeUHCIICHUE IMyTeH B JiepeBe, OMpENeJICHUE YHucia
BEpIIMH WK péOep B AepeBe, 00X0 1 OMHAPHOTO JIepeBa, B
TOM YHUCJIEC C TIPUMEHEHUEM TPaBUIa YMHOXKEHUS. ™

Cayuaiinble
coObITHS
84)

*TIporuBomnonoxknoe  coOwitTrie.  [umarpamma  Diinepa.
OO0benuHeHne u rmnepeceyeHne cooObiTHil. HecoBmecTHBIE
coobiTis. @Dopmyna cioxxkeHuss BeposTHOCTed. [IpaBuio
YMHOXEHHSI ~ BEPOSTHOCTEH.  YCIOBHas  BEPOSITHOCTb.
HezaBucumbie  coObiTusi.  IlpencraBiieHue — cirydaitHOro
SKCIIEPUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO MPOTHBOIIOJIOKHbIE
cOOBITHSI, OMepanuu HaJa COOBITUSIMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), coBMecTHBIE U HECOBMECTHBIE COOBITHSI.
H3yuyaTth TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHI ((hOPMYIIBI CTIOKEHUST BEPOATHOCTEH ).
YuyacTBoBaThH B 00CYKIeHHM pellieHUs 3aJa4d, B TOM
Yrclie TeKCTOBBIE 3a7]aud Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM mpsAMOM, aumarpamm Oilnepa, GopMyIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp TMOHATHSA: IIPaBHIIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAasT BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS J1€PEBO CIYyYaHOTO OMBITA.
N3yuats cBoiicTBa  (OmpeaeseHus)
COOBITHH.

YuyacTBoBaTHL B O00CY:KI€HHMH pelIeHUs 3aJa4M Ha
olpeieIeHne U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTh B 00CY’KJA€HHM pellleHMs 3aJa4yd Ha
IIOMCK BEPOSITHOCTEN, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BAaHUEM JIEpEeBa CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

O0001menue,
KOHTPOJIb
4 4)

IIpencraBnenue nanHbIx. OnucarenbHas cTaTUCTUKA. ['padsbl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEeMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
Pemars 3agaum Ha IPEACTaBICHUE U OIIMCAHUE JTAHHBIX C




HOMOILBIO U3yUYECHHBIX XapaKTePUCTUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YyacTBOBaTh B O0CY:KI€HHHM PpelleHus™ 3agayM C
pUMEeHEHHEM TpadoB.

Pemat, 3agaum  Ha  HAXOXACHUE  BEPOSTHOCTU
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yd Ha
HAXO0XXJICHUE BEPOSATHOCTEH OOBEIMHEHUS U MEPECCUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTaBICHUN W JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIe€HHM pelIeHHs™ 3aja4yM Ha
nepevnciIeHne KOMOUHaIMH (41cia nepecTaHoBOK, YMCIIa
COYeTaHWi), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHI C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyrosibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zBanue
pa3nena (Tembl)
(umncJyi0 yacon)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0 M XCS

IloBTOpPEHME [IpeacraBnenne  maHHbIX.  OmnmcaTenbHass  CTATHCTHKA.
Kypca 8 kiacca Omnepauuu Hajx coObITUIMH. He3aBUCUMOCTD COOBITHIA.
(44)

IloBTOpPSITH HW3y4EHHOE W BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTh 3a1aum Ha TIPE/ICTABIICHUE U OMTMCAHUE JTAHHBIX.
Pematp 3agauyMm  Ha  HaXOXICHUE  BEPOSTHOCTEHN
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
MPEJCTaBICHUHN U JIEPEBA CIYYalHOTO OIbITA.

Pemarh 3agauyu Ha mepevrcieHrne KOMOWHAIM (yucna




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

DJIEeMEeHTBI
KOMOHMHATOPUKH
(4 1)

KomOunatopHoe mnpaBwio yMmHoOXeHHs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO couyeTaHUil. *TpeyrosbHUK
[Tackas. > [IpakTuueckas pabora «Bpruucienue
BEPOSITHOCTEH C MCIOJIB30BaHMEM KOMOMHATOPHBIX (DYHKITHIA
JIEKTPOHHBIX TAOIHUI.

OcBauBarb Ha  0a30BOM  YpOBHe  TOHSTHSA:
KOMOMHATOPHOE MPAaBUJIO YMHOXEHHS, YMOPSAIOYCHHAS
napa, Tpoiika 0ObeKTOB, IEPECTaHOBKA, (haKTopHal Yucia,
coueTaHHe, YUCIIO COUETaHUM, *TpeyroapHuk [lackansa.™
Pemats nmpocreiilide 3agauM  Ha  IEPEUYMCIICHUE
YIOPSAOYEHHBIX Iap, TPOEK, IEPEUUCIICHNE [1EPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
00pasiy).

Pemiath mpocreiimme 3amayM Ha NPUMEHEHHUE 4YHCIIa
coueTaHWil B anredpe (COKpaméHHOe YMHOKCHHE, OMHOM
HproToHa) (¢ HanmpaBIISIFOIIEH TTOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHMKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IOMOIIBIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MPAaKTHYECKOH paboThl (C
BHU3YyaJbHOW ONOPOIA).

I'eomeTpuueckas
BEPOSITHOCTH
(4 1)

*T'eomerpuueckasi BepoATHOCTb. CiydaiiHbIN BHIOOD TOUKHU U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH. ™

*OcBanBaTh NOHSATHE TEOMETPUIECKON BEPOATHOCTH.
YuacrBoBaTh B 00CY:KICHHMH peLICHHs 3aJa4H Ha
HaXO0XJ/IEHHE BEPOSATHOCTEN B OMbITAaX, IPEACTABUMbIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka WU
JIyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKa™

HUcnuiTanus
bepnyinu
(6 9)

Ucnbitanue. Yenex n Heynada. Cepust UCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbitanust bepnymiu. BepositHoctn coObiTuii B
cepun  ucneitanuit  bepnymnu. Ilpaktuueckas pabota
«HcnubiTanus bepuynm».

OcBanBaTh Ha 0230BOM YPOBHE IOHSITHSA: UCIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepus HUCHBITAaHWM, HACTYIUIEHHE MEpBOro ycrexa
(meynaum), cepust ucnbiTanuii beprym.

Pemate npocreiilime 3aja4M Ha  HAXOX/ICHHE
BEPOSITHOCTEW COOBITUII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbl CyMMBbI
reOMETPUUYECKOM MPOrpeccuu (C OMOpoil Ha CIIPaBOYHYIO




nHpopManum).

Pemiate  mpocreiimime 3aja4yd Ha  HAXOXIACHHE
BEPOATHOCTEH  JJEMEHTAPHBIX COOBITHMH B  CEpUU
UCIBITAaHUN bepHyuM, Ha HaXO0XACHUE BEPOSATHOCTH
ONPENENEHHOIO0 YHMCIa YCHEXOB B CEPUM HCIIBITAHUN
bepuysum (¢ BU3yajlbHOIN ONOPOiA).

HN3yyarTh B X0/1€e MPAKTHYECKOH Pad0THI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnslTanui bepnyinu

Cayuaiinas
BeJIHYMHA
(64)

CnyuaiiHass BeIMYMHA U PACHpPElNEICHHE BEPOATHOCTEH.
MareMarnueckoe OXHJIAHHE U JHUCIEpPCUs  CIly4aruHOM
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYMHBI.

ITonsaTtue o 3akoHe OonbiIKX yKcen. Mi3Mepenue BeposTHOCTEH
¢ moMoIIbio yacToT. [Ipumenenne 3akoHa OOJIBIINX YUCET.

OcBonTh Ha 0230BOM YPOBHE NOHSITHA: CllydalHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsTHOCTEN.

N3yuyath W 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEepPbIBHBIX CIyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YHCJIEHHOCTb HACEJICHUS, IPYTrUe U3MEHUNBbIE BEIUUUHBI,
paccMaTpuBaBILIMECS B Kypce CTAaTUCTHKH), MOJAEIbHBIX
CIIy4aiHBbIX BEJIMYMH, CBS3aHHBIX CO CIy4allHBIMU
onbITaMu (OpocaHue MOHETBHI, MIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  IOHATHA:
MaTE€MaTU4YeCKOe OKMJAHUE CIIy4alHOW BEIWYMHBI KAk
TEOPETUUECKOE CPEAHEE 3HAYCHUE, TUCIIEPCUs CIIy4YalHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiath 3aauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W  JHUCIEPCUH  JAUCKPETHOM  CIly4anHOU
BEJIMYMHBI 110 33JJaHHOMY DPAacIlpeesIEHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaIPaBJISIONIEN TOMOIIBIO).

3HaKOMHUTBCSI C MaTeMaTH4YeCKUM OXHJaHUEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIE
pacrpeneneHus Cy4ailHON BETUYUHBI «UUCIIO YCIIEXO0B)» B
CcepuH UCHbITaHuK beprysuim.

N3yyath 4acToTy COOBITUS B  TOBTOPSIIOIIUXCS




CJIydaliHBIX ONBITaX KaK CIy4ailHylO BEJIMUMHY.
3HAKOMHUTBLCS C 3aKOHOM OonbIIuX uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YMCIE ONBITOB YacToTa
coOBITHS OJHM3Ka K €r0 BEPOSTHOCTH.

Pemats 3a1aun Ha U3MEpEHNE BEPOSITHOCTEH C TOMOILBIO
4acToT (C HAIPABJISIIOLIEH TOMOIIBIO).

O0cy)naTh poJib 3aKOHA OOJIBIINX YKCE) B 000CHOBAHUU
YaCTOTHOTO METOJA U3MEPEHUS BEPOSITHOCTEH.
OOcy)maTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOJE U B KHU3HU
YeJI0BeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KoMOuHaTopuku. CiydaiiHble BEIUYHHBI U PACTIPEICTICHHS.

OmnucarenpHas  CTaTUCTHKA.
DJIEMEHTEI

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTp 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE JTAHHBIX.
PemaTth 3a1aum Ha HAXO0XKJACHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
00bEIMHEHUSI W TepecedeHus: COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUAMHU CIYYANHBIX UCTIBITAHUI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (IIUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMYECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHWKM W 3aJaYHUKH, OJICKTPOHHBICE OWUOIMOTEKH, BUPTYyaJbHbIE
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIINH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIONB3YEMBIMH JIJII OOYUCHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJIH30BATENICH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (IIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU

(MyJIbTUMEIUUHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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