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®denepanpHas pabodas mporpamMma 1Mo y4eOHOMY mpenMery «MaremaTtukar
(6a30BbIN ypoBeHB) (MpenMeTHass objacth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHUs, IUIaHUPyeMbIe pe3yIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[TOACHUTEJIbHAA 3AIINCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Tcuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOUIETO
oOpa3zoBaHus TMOAroTOBIeHa Ha ocHoBe DenepanbHOrO  TrocygapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHJapTa OCHOBHOTO  obOmiero  obOpazoBanus  (IIpuka3
Mumnrnpocsenienusi Poccun or 31.05.2021 . Ne 287) (mamee — ®I'OC O0O0),
®denepanbHON aganTUPOBAHHON 00pa30BATENBLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus i OOYyYalOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 nHosiopsa 2022 . Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIMTAHUS, C YIETOM PaCIpPEAEIECHHBIX
M0 KjaccaM INpOBepsSEeMbIX TpeOoBaHUM K pesyabraram ocBoeHus denepanbHoOU
aJanTUPOBAaHHOM 00pa30BaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus 1Jis
00yy4aroIuxcs ¢ 3aJ1eP>KKOM ICUXUYECKOTO pa3BUTHs. B paboueil mporpaMme yuTeHBbI
uaen u nonoxeHus KoHuenmuu pa3BUTHST MaTeMaTHYECKOro OO0pa3oBaHUS B
Poccurickoit denepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET PA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NITOPUTMAMH, a TaKXXe MPHOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON KM3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mnpeamer pa3BUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpa)keHHE, (PYHKIHOHAIBHYIO TI'PaMOTHOCTD,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHne maremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOyvatouuxcs c¢ 3I1P
TOYHYIO, PAILMOHAIIBHYI0O U HMH(POPMATHUBHYIO pPeYb, YMEHHE OTOMpaTh HamOojee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKEHUS
CYXJCHUHN U HAIJISTHOTO UX MPEICTABICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
MIPEICTABICHUE O MPEAMETE U METOAaX MaTeMaTUKU, UX OTIUYHI OT METOJIOB JPYTUX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelleHUs] HAay4HbIX U MPHUKIAJHBIX 3a7ad. TakuMm 00pa3oMm, MaTreMaTh4eckoe
oOpa3oBaHre BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHUE OOIIEH KyJIbTYPhI YEJIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpacoTbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHus mnpenMery «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM npeaMeToM «MaremMaThkay MpeCTaBIseT ONPEACTICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpMH UM TPYAHONOCTYNHBI. B TOXE Bpems Npu CHenUaTbHOM
oOyueHuH oOydJarompecss MOTYT BBIIOJHATH 3alaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOT0 criocoba penieHus. CHH)KEHHE pPa3BUTHS MBICIUTENbHBIX ONEPALNA U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX JNEHCTBUN. Y OOydarommuxcs 3aTpyAHEHBI
CYCTHBIC BBIYMUCIICHUS, MPOU3BOAUMBIE B YME. B NHMCBMEHHBIX BBIYMCICHUSAX OHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPDOKCHUSIMHU, BBIYMCIICHHMEM HX 3HA4YECHHsI MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsiiok aerctBuid. [lpu ynporuienuu, npeodpa3oBaHuu BeipaxkeHuit yyamiuecs ¢ 3[1P
HE MOT'YT CaMOCTOSITEIIBHO IPUHATH PEUICHUE O ITOCIEN0BATEIIbHOCTH BBIIIOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHMSI OCJIOXKHSET YCBOCHMS HAaBBIKA PEILCHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBl YpaBHEHUM. M MalOgOCTYNIHO COBEpLIEHUE
00paTUMBIX OTIEPALIHA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKIMW»: Mnpu
onpeneneHu (yHKIMOHAJIBHOM 3aBUCUMOCTH, NpPH ONHUCAHUM TpaduyuecKon
CUTYaIIMH, UCTIONIb3YsI T€OMETPUUECKU, anreOpandyeckuii, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 001acTbiO onpeneiaeHuss GQyHKIUN U
00J1aCThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BIJIEICHUS cyliecTBeHHOro. O0yuaromuecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIOCOOBI  pELICHHs, HWHOTAA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOHUTH
ITOCJIEA0BATENBHBIE PACCYKICHUA. HenpouHble 3HaHNWSI OCHOBHBIX TEOPEM I'€OMETPUN
MPUBOJNUT K OLIMOKAM B PELICHUU TeoMeTpuueckux 3aaad. OOydaromiuecss MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aJa4  [PUBOMAT  HENOCTAaTOYHO  pa3BUTBIE  IPOCTPAHCTBEHHBIE
npencraBieHus. VM ClI0)KHO BBIMOJHUTD YEPTEXK K YCIOBUIO, B TUCBMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aNIOMHUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHUKEHBI 10
OpUYMHE CJA00CTH MHECTUYECKOW JESITeNbHOCTH, CYXEHHS o0beMa MaMsTH.
Oo6yuatomumcest ¢ 3I[1P Tpebyercs Ooibllie BpeMEHHM Ha 3aKpeIUICHHE Marepuala,
aKTyaJau3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEACHUH.



Jli1s mpeooneHus TpyIHOCTE! B U3y4eHHH Y4eOHOro npeamera « MatemaTukay
HeoOxoauma —ajamTauus o0beMa M XapakTepa ydyeOHOro marepuana K
[O3HABaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3IIP. Cnenyer yueOHBINH Marepual
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMUN, HEKOTOpblE TEMbl JaBaTh Kak
03HAaKOMHUTEJIbHBIC; NCKIIFOYATh OTEIBHBIE TPYAHBIEC JOKA3aTEIbCTBA; TECOPETUUECKUN
MaTepuall PEKOMEHAYETCS M3ydaTh B IMPOLECCE NPAKTUYECKOW ACATEIBHOCTH II0
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO INPAKTUYECKOM W YMCTBEHHOM
ACSTEIbHOCTH y4YalluXcsi Ha YpPOKaX MaTeMaTHKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIHPHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHUECKUX 3HAHUI M YMEHUH.

Heau n 3axaun u3ydenusi yaeoHoro npeamera «MareMaTuka

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

* (opMHUpOBaHUE LEHTPAJIBHBIX MATEMATUYECKUX MOHATHU (YHCIIO, BETUYHUHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00eCleynBaroMX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MaTeMaTU4YeCKOIO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAIOIIEro MUpa, IOHUMaHNE MAaTEMaTUKU KaK
4yacTy oOUIEeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0OBATEICKUX YMEHUN, KpUTUYHOCTH
MBIIUJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MareMaTMyecKol TI'paMOTHOCTU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHS MAaT€MaTHYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U ITPU U3YUEHUU IPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKH U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIENIM, MPUMEHATH OCBOEHHBIM MaTeMaTHMYeCKUW ammapar Jisl pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTL U  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsi pelieHUeM CIeIyIOIMNX 3a1a4:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydueOHO-IO3HABaTEILHOMN
JESTEIIbHOCTH: TJIAaHUPOBaHUE pabOThl, TMOUCK pPALMOHAIBHBIX MyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOMMBIE YEIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM O0IIECTBE,
CBOICTBEHHBbIE MaTEMaTHUYECKON JEATEIbHOCTHU: SICHOCTH W TOUHOCTHU MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

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

" pa3BUBATh NOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBJISATH KOPPEKIMIO TO3HABATEIbHBIX MpolieccoB odyudaromuxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MIpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUN 00pa30BaTesIbHbIX Je(UIIMTOB B
OCBOCHHUH TMPEANIECTBYIONIEr0 MPOrPaMMHOI0 MaTepHuayia y 0O0y4aroluxcsi ¢
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

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

BBIUHMCIICHUS», «Auredpa» («AnreOpandeckue BbIPDAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumy, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOICTBa», «3MepeHrne reoOMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUHU ¢ COOCTBEHHOM
JIOTHUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPaAULMOHHO MPUCYIAsl MATEMATUKE U IIPOHU3BIBAIOIIASI BCE MAaTEMATHYECKUE KYPCBI
u conepkarenbhble uHUU. ChopmynupoBanHoe B DenepanbHOM rocyapcTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHUs TpeOOBaHHE «YyMETh
OIEpUPOBATh IOHATUSAMM: OIPENEIICHNE, aKCHUOMa, TEOpEMa, T0Ka3aTeIbCTBO; YMEHHE
pacrio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BHICKa3bIBAaHUS M OTPULIAHUS BHICKa3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a pOpMUPOBAHKE JIOTHUECKUX YMEHUN paclpenensieTcs o BCEM rojiam
0o0y4eHus1 Ha YPOBHE OCHOBHOIO 00IIETO 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenus denepanbHoii paboyeit mporpamMMBbl, paclpeaeaEHHBIM MO0 TogaM o0yUYeHus,
CTPYKTYPUPOBAaHO TakMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIHAIBHBIM
BoIllpocaM  oOydJaromuecss oOpalajiuch HEOJHOKPATHO, YTOOBI  OBJAJCHHUC
MaTeMaTUYE€CKUMHU MOHATHSIMH W HaBBIKAMU OCYILECTBIBUIOCH MOCJIEN0BATEIbHO U
MOCTYyNaTreabHO, C COONIOJEHHEM NPUHLMIIA MPEEMCTBEHHOCTH, @ HOBbBIE 3HAHUSA
BKJIIOYQJIUCh B OONIYIO CHUCTEMY MaTreMaTHYECKUX MpPEICTaBICHUN OOy4arolIuXcs C
311P, pacumpsis u yryomsisi e€, o0pa3ys MpOoYHbIE MHOXKECTBEHHBIE CBsi3u. OO1ue
1eJIM u3ydeHusi yueOHoro npeamera «Martemarukay mnpeacTaBieHbl B DenepaabHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUsI.

OcobGenHocTH 0TOOpPA M aaNTALIAM Y4eOHOT0 MaTepUAaJia 0 MaTeMaTHKe

OOyuenune yueOHOMY TmpeameTy «Maremarnka» CTPOUTCA Ha CO3[IaHHUU
ONTUMAJIBHBIX YCJIOBUH JJI YCBOSHUS MPOTPAMMHOTO Marepuajia o0y4JaroluMUcs ¢
3I1P. Bonbiioe BHUMaHUE yaelsieTcss 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYMHOCTH TIPU COXPaHEHWU O0OIIero 0a30BOr0 YpOBHS, KOTOPBIM
JOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAaHHBIM 1)1 oOyuaroruxcs ¢ 311P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClenyeT
o0yerynTh OBJIaJIcHUEe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS ¢ CUCTEMATUUE€CKUM MTOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B INPUMEHEHHH 3HAHUM, HUCIHOJb3ys NPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
naMsITKa).

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHBIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUN, BHIHECEHHE OTICIBHBIX TEM WIIU
LEJIBIX Pa3/IeNIOB B Marepualsl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napauienenunen», «llepemenmenne no KOOPAMHATHOW MPSAMONY,
«Mopaynp uucnay, «HucinoBele NPoMEXYTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LHPKYJA, JMUHEWKH, YIOJIbHUKA, TpaHCIOpTUpa», «/lnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsimbie», «OceBasi U IEHTpaldbHAsi CUMMETPUN» (M3ydaeTcsi B Kypce F€OMETPHUH);
«beckoHeuHbIE TEPUOAMYECKUE NECATUYHbIE JpoOu. JlecsaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireOphbr).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Perienue
Jornyeckuii 3amau», «JlimHa orpeska», «lllkanepy, «PacnpenenuTenbHbI 3aKOH
YMHOXEHUS», «3aUCh IPOU3BEICHUS C OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Oymare», «Jlenmurenun u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IIPOU3BEIACHUS».
«IIpuBenenne 1podbH K HOBOMY 3HaMeHaTeNo», «HaxoxaeHre 4acT Henoro 1 Ueiaoro
no ero 4actu». «OKpyrieHue AECSITHUYHBIX JipoOei». «Pemienne 3amau nepedbopom
BCEX BO3MOXHBIX BApUAHTOBY». «CocCTaBlieHHE OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3ajaun». BeicBOOOIMBIINECS Yachl MOXKHO MCIIOJIb30BaTh Ha IOBTOPEHUE (B Havaje U
KOHIIE Y4eOHOT0 roJia), Ha u3y4eHue HauboJiee TPy AHbIX U 3HAUMMBIX TeM: B V Kj1acce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APOOU K HOBOMY 3HaMEHATEeI0, YMHOKEHUE U
JIeNICHNE JCCATUYHBIX Ipo0el, m3mepenue yrioB;, B VI kimacce — AelcTBUA C
IIOJIOKUTENBHBIMA U OTPULIATEILHBIMU YHCIAMU, PEIICHUE YPAaBHEHUH, CII0)KEHHUE U
BBIUUTAHUE YHCEN, COAEPKALIUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JIEJICHHUE
O0OBIKHOBEHHBIX JAPOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbHble yucina. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTUIecKre NEUCTBUS C JEHCTBUTEIBHBIMHU uYHcliaMuy», «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHNEM HA MHOKUATENN, « DYyHKIUA ¥
=Vx u ee rpaduk», «[lorpemHOCTh U TOYHOCTH NPHOMMKEHHA», «UeTHBIE U
HeueTHble QyHKIMN», « DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYMS IEPEMEHHBIMH H €10
rpaduky», «I'padudeckuii cmocod pemieHus CUCTEMbI ypaBHeHMiD», «l300pakeHue
YJICHOB apU(METUIECKON U TE€OMETPUUECKON MTPOTPECCHI TOUKAMU Ha KOOPIUHATHOM
MJI0CKOCTU. JIMHEWHBIN U SKCIOHEHIUANIbHBIA POCT. CII0KHBIE POLIEHTHD».



Cneagyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyiibl»,
«JlokazaTenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMs HEU3BECTHBIMUNY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMS NepeMeHHBIMIY, «I'paduueckoe pelieHue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHMHBIX yYpaBHEHUIN», «CBONCTBA KBaJAPAaTUUYHON
GyHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I  Jydlleil
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0siMn», «lIpuMmeHeHne cBONCTB
apu(MeTUYEeCKOro KBaJApPaTHOIO KOPHS»; HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAaHHUE YACIUTH NMPAKTUYECKON HAIpaBIEHHOCTH Kypca,
UCKIIFOYMB W YNPOCTUB HAMOOJEE CIOXKHBIA ISl BOCHPUATUS TEOPETUUYECKUN
matepuas. Ha ypokax reoMmeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BAThH
HarJsigHble CcpencTBa OOydeHHs, OOJblIe MPOBOJUTH MPAKTHUUECKUX pabdoT ¢
y4yalumucs, pemars 3agaun. CTpoUTh pelieHne 3a1a4 Mpyu NOCTOSIHHOM 0OpalieHuu
K HarJIsIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT HpPOTHBHOrO», «CylIeCTBOBaHWE W  E€IMHCTBEHHOCTH
IIEPIICHIUKYJIApA K HIpsAMOW», «Meroa reoMeTpudeckux Mecr», «Meron ynBoeHus
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TPUroHOMETPUUECKUX (PYHKIIUI TPU BO3PACTAHUH
yria», «®opMynsl I PaauyCcOB BIMCAHHBIX W ONMCAHHBIX OKPYKHOCTEN
IIPABWJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsAIMO», «/lBrmxkeHnne», «CBoKCTBa
IBWKEHUS», «TeopeMa 0 MpOU3BEIEHUH OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTE KacaTeIbHOW.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMeETpumn», «lleHTpaibHas CUMMETPHs»,
«ITapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C MOMOLIBIO
LUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOoaMBIIIECS YaChl HCTIONB30BAaTh HAa PEILIEHUE 33/1a4 U IIOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
OOCTYITHOM I YYEHUKOB Marepuaiie. OCHOBHOE€ BHUMAHHME CIEAYET YIECIUTH
pas3zienaM, CBSI3aHHBIMH C TIOBTOPEHHEM TNIPOWJIEHHOTO MaTepuaja, YBEIUYUTh
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia |
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuas IPENOJHOCUTH B IIPOLECCE
pelIeHusl 3a7la4 W BBINOJHEHUS 3aJaHUM HAIVISAHO-TIPAKTUYECKOrO0 XapakTepa; He



TpebOBaTh BHIBOAA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHHIX,
TPYAOEMKHX 3aaHuil. P TeM creayeT u3ydaTh B O3HAKOMHUTEIHLHOM TITaHE.

denepanbHas MporpaMMa MPEAOCTaBISIET aBTOpPY pabodeid mporpamMmbl
cB00OOMY B pacmpenesiecHul MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenenenue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUeOHOTO ro/la CAMOCTOSTEIIBHO OMPECIIIeTCs
o0pa3oBaTeNbHON OpraHu3aleil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yUYaONTUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEM.

IlpumepHble BuAbI JAeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0ycioBieHHbIE
0coObIMH  00pa30oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecne4yuBaIOIMeE
OCMBICJICHHOE OCBOCHHE COAEPKAHNU 00pa3oBaHus o npeaMery «MareMaTuKa

Copnep>xanue BUIIOB AesitenbHOCTH oOyuvaronuxcst ¢ 3P ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [TOMUMO HIMPOKO HCIONB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00yqaronuxcsi BUAOB JIEITEIbHOCTH CIENYEeT YCUIIUTh
BU/IbI JACSATEIBHOCTU CrIeU(PUIHbBIC SISl JAHHOW KaTEeropuu JeTel, 00ecreunBarome
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETY: YCHIICHUE
MPEAMETHO-TIPAKTUYECKON JESATENBHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHaa C OMOPO Ha aJITOPUTM; «IIOIIArOBOCTHY B U3yYEHUHU
Marepuaa; UCIOIb30BaHUE JOMOJTHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MPOLECCe U Pe3yibTaTe AeATEIbHOCTH;
BBINIOJIHEHHE CIEUUAIBHBIX 3a/JaHUi, 00€CeunBarOUIMX KOPPEKLUHUIO PpEeryisiuu
y4eOHO-TI03HABATEIBHOMN IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YJIbTATA.

QenepanbHasi TEMAaTHUYECKass U TEPMUHOJIOTHYECKAsl JEKCHMKAa COOTBETCTBYET
DAOII O0O0.

Jnst oOydaromuxcs ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JIEKCUYECKUM MaTepuasioM 1o mnpenmery. [IpoBoauTtcs crnernuanpHas padbora Imo
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemMble TEpMUHBI BBOASTCS Ha MOJIUCEHCOPHOM OCHOBE, 00s13aTeNIbHA BU3yalIbHAS
MO/JIEPIKKA, aJITOPUTMBI pabOTHI C ONIPEAECTIEHUEM, ONTIOPHBIE CXEMBI JIJISl aKTyaTu3alUH
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTUKa» B y4eOHOM IJIaHe

B coorBerctBuM ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro 001Iero oOpa3oBaHus Y4yeOHbIM mpeaMer «MaremaTuka
BXOJHUT B TMpeAMETHYI0 o0nacth «MaremaTuka W HMHGPOPMATHKA» M SBISETCA
o0si3aTeNbHBIM 111 u3ydeHusi. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTuka
TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIEOYIONIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay», B 7-9 kiaccax — KypcoB «Anre0Opa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BepositHOocTel) u «l'eomerpusi». Hactosimeit mporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO11ee Yncno 4acoB, peKOMEHOBAHHBIX ISl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefento), B 6 kinacce — 170 vacoB (5 yacoB B HeEN0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIO).

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

W3ydyenne wMareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs
HaIlpaBJICHO Ha JOCTHKeHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JIMYHOCTHBIE Ppe3yJibTAaThl OCBOCHHUSI MPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEePU3YIOTCSL:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTEMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUHMCKUX MAaTEMATUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JIOCTHXKEHHUN B JPYTrMX HayKax U
MPUKIAAHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEeMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKIaHCKOTO o00ImecTBa (HampuMmep, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MPoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUIM HAyKH, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX TIPUHIUIIOB B ICSITEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE€ B PEHICHUU TMPAKTHUYECKUX 3aaad
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YE€CKOIrO
oOpa3oBaHus Ha MPOTHKEHUM BCEW JKU3HU IS YCHENTHOW mpodeccHoHaIbHON
JESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOW TPAeKTOpUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAILHOMY U  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, PACCYXICHUN, YMEHHUIO BHUJCThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHUSA:

OpPHEHTAIIMEd B JCATEIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
MpPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
oO1iecTBa, TOHUMAaHMEM MaTEMaTHYECKOM Hayku Kak cdepbl dYeIoBeUeCKOM
NEATEeIbHOCTH, ATAnoB €€ Pa3BUTUA W 3HAUMMOCTH Ui Pa3BUTHS ILIMBUJIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeéMaTuKh W MaTeMaTH4eCKOW KyIbTypoll Kak CpeICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM TMPOCTEUIINMU HaBbIKAMHU HCCIIEI0BATEIhCKON
NEATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OPMHPOBAHME KYJbTYPbl 310POBbS H
3MOIMOHAJIBLHOIO 0JIATOMOTYyYHS:



TOTOBHOCTBIO MPUMEHATH MaTEMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOEro
3710pOBbS, BEAACHUS 3710POBOT0 00pa3a *KHU3HU (370pOBOE NUTAHUE, COATAHCUPOBAHHBIN
peXUM  3aHATHUA M OTHbIXa, peryiaspHas  (usnueckas  aKTUBHOCTB),
c(OpMHUPOBAHHOCTBIO HaBbIKa pedIeKcHH, MPU3HAHUEM CBOETO IpaBa Ha OLUIMOKY U
TAKOT0 € IpaBa JIPYroro 4ejaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAllMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUU JJIs pelIeHMs 3a/1ad B
001acTH COXPaHHOCTH OKPYKarOLIEH Cpeibl, JITAHUPOBAHMS TOCTYIIKOB M OLIEHKU HX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKaloIIEeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa FKOJOTMYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COUMAJIBLHOI U MPUPOIHOIA cpebl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBHSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCA Y APYTUX JIOJEH, IpUoOpeTaTh B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HAaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIIE
bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYalUMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTyalldl0 KakK BbI30B, TpeOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIHpPOBATh M OILEHUBATh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare O0CBOEHHMs MpOrpamMMbl IO MaTeMaTHUKE HAa YPOBHE OCHOBHOIO
oOmero oOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBaHsl
MeTanpeaMETHbIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs OBJIaJIECHUEM YHUBEPCAJIbHBIMU
MO3HABaTEJIbHBIMU JCHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JAEUCTBUSAMU
Y YHUBEPCAIbHBIMU PETYISATUBHBIMU JIEHCTBUSMU.

Osaanenue YHUBEpPCAIbHBIMU y4eOHbIMH MO3HABATEJbHBIMHU
NEeHCTBUAMM:

yCTaHaBIMBaTh  IMPUYMHHO-CIEJCTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJISITH ACQUIINT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1auu;

C MOMONIbIO y4YUTENS BbIOMpATh CHOCOO pEelIeHUsT MAaTeMaTUYECKOM 3aJadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

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

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

NOHMMAaTh M HWHTEPIPETHUPOBATH HH(OPMALMIO Pa3IUYHBIX BHIOB U (HopM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7a4u rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.



MOHUMATh U UCIIOJIb30BATh MaTEMAaTUYECKHUE CPEJICTBA HATTISITHOCTH (Tpadukwy,
auarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) I WUIOCTpallid, WHTEPIpETAIIH,
apryMEHTaluu.

OBnaneHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
AeUCTBUAMMU:

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

B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HAaXOAUTh OOIee pelieHHe W pa3pemaTb KOH(PIUKTBI Ha OCHOBE COTJIacOBaHUS
MO3UIINN U Y4ETa HHTEPECOB; CIIYIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTHUPOBATH
W OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IUKTOB NPU HAIUYMHU PA3HBIX TOUYEK
3peHHs W pa3pemaTh KOH(JIUKTHI Ha OCHOBE y4éTa WHTEPECOB W TO3WIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IIO3ULUHUK0 M KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU
napTHEPOB B COTPY/HUYECTBE TPHU BHIPAOOTKE OOIIEro pelieHduss B COBMECTHOMU
NEATEIBbHOCTH;

BBITIOJIHATh CBOIO 4acTh palOThI, JOCTUTATh KAaYeCTBEHHOTO pe3yjbTaTa H
KOOPJIAUHUPOBATH CBOU JIEUCTBUS C APYTUMU YICHAMHU KOMaH/bI;

OILICHMBATh Kauy€CTBO CBOETO BKJIaJa B OOIIUI TIPOTYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh M CO3/aBaTh AJITOPUTMBI JJIsi pPEUICHUS] Y4eOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBATh M OCYLIECTBILATH JEATENBHOCTb, HANPABICHHYI0 HA PEIICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
JNEATEIBbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIHBHOCTD WJIM OMTUOOYHOCTH BBHIMIOJTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

CIMYaTh CIOCO0 NEWCTBHUS M €ro Pe3yJbTaT C 33JaHHBIM JTAJOHOM C IIEJBIO
0OHapy>KEeHHSI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMbIN pe3ysbTaT
NEATEeIbHOCTU, ONMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHee padoTsl,

PETYIMPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

[IpenmeTHBIE pE3yJIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABICHBI
o rojgaM oOydeHHUs B paMKaxX OTJEIbHBIX y4eOHBIX KypCcOB: B 5—6 Kjaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Anreopay, «['eomerpus», «BeposSTHOCTD U
CTAaTUCTUKAY.



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

Hean n3yyenus yueOHOro Kypca

[TpuoputeTHBIMH LIETIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kaccax sSBISIOTCS:

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

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

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYKAIOIEro MUPA;

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

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKTE€ M B3aMMOJEHCTBUMU. Takke B Kypce MPOMCXOAMT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro maTepuaiga HAUMHAETCS CO CUCTEMaTH3aluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENBHON TEXHUKH U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHU. V3ydeHne HaTypaJIbHbIX YUCEN ITPOI0JIKAETCA B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHSTUSIMU TEOPUHU AEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMH APOOEH, KOrja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKHU 3pEHUs JIOTUKU U3JI0KEHHsI YMCIOBOW JIMHUM, KOTJa MpaBujia JEUCTBHM C
JICCATUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJTOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpOW d3Tam B HM3y4YCHHHM ApoOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHHE HOBBIX BBIUUCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKH BHIYMCIICHUH,
B TOM YHMCJI€ 3HAaYEHUHN BBIPAKEHUMN, COJlepKAIIUX U OOBIKHOBEHHBIE, U IECATUYHBIE



IpoOu, YCTAaHOBJIEHUE CBA3EH MEXIy HUMH, paCCMOTPEHUE MPUEMOB pElIeHUs 3aa4
Ha apoou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKXKE MOTYT paCCMaTpPUBAThCS B HECKOJIBKO 3TanoB. B 6 kitacce B Havase
nu3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIIATENIBHBIMU YHCIAMHU H
JNEUCTBUSIMHU C TOJIO)KUTEIBHBIMU W OTPULATEIBHBIMUA YHUCIAMH IPOUCXOAUT Ha
OCHOBE COJEP)KATEIbHOTO IOJAX0Ja. JTO TO3BOJSIET HAa JOCTYIIHOM YpPOBHE
MMO3HAKOMHTb YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU OHITUSMU TEMBI, B TOM
YuCJI€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUU apU(PMETUUYECKUX JIEHCTBHM.
N3yyeHue palroOHaJbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCA, a OyJeT MpPOAOJIKEHO B
Kypce anreOpbl 7 Kiacca, 9TO CTaHeT CIeIYIONIMM MPOXO0A0M BCEX MPUHIIUIMHATBHBIX
BOITPOCOB, TEM CAMBIM pa3JIeJIEHUE TPYJHOCTEN 00JIeryaeT BOCIpUATUE MaTepUaa, a
pacmnpeesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM peleHUI0 TEKCTOBBIX 3a/1ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TekCcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBIWJKEHHWE, Ha 4YacTW, Ha T[OKyOKH, Ha padbory H
IIPOU3BOAMTEIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA M mpornopuuu. Kpome Toro,
oOyuyaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalrel, mpeacTaBIeHHON B (popMe TaOauIl uiu
JTUarpaMM.

B ®epepanbHoil paboyedt mporpamMme MIPEeAyCMOTPEHO (opMHpoBaHUE
MPOIEIEBTUUECKUX alreOpandecKux NpeacTaBieHni. bykBa Kak CHMBOJI HEKOTOPOTO
Yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro sl 3alucu oO0UIuX
YTBEPXKACHUM U TpenoxkeHuil, Qopmyn, B YacTHOCTHM s  BbIUYKCICHUS
Ir€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHass HAa  pa3BUTUE OOpPa3HOrO  MBIUUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpa)KeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3TaIl B U3yYECHUH T€OMETPHH,
KOTOPBIM OCYIIECTBIIICTCS HAa HAIVISIIHO-IIPAKTUYECKOM YPOBHE, ONMpAETCs Ha
HarjasgHo-o0pa3Hoe  MbIIJIeHHe oOydaromuxcsi. bonbiias poib  OTBOAMTCA
MIPAKTUYECKOM  JESITENBHOCTH,  OMNBITY,  DKCHEPUMEHTY,  MOJEIMPOBAHHUIO.
OOyuaromuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTYaToW Oymare, paccMaTpHUBAIOT MX MpOCTeilIne cBoilcTBa. B
Mpoliecce U3y4yeHUs HArISAHOW reOMETPUU 3HAHUS, MOJIyYeHHbIE 00y4arolMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPBIM BKIIOYaeT apuMETUUYECKUd Marepuan Hu



HaJISITHYIO TEOMETPHIO, & TAKKE TTPOTICIEBTUUECKIE CBEJICHUS U3 alITreOphl, SJIEMEHTHI
JIOTUKY ¥ Hadajaa OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

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

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) MPSIMOMA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HENO3MIHOHHON CUCTEMBI cuncaeHus >, JlecATHYHAs CHCTEMA CUMCIICHUS.

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

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOKEHUU. Bbrauranue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €JMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmeTnyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUST™.

Hcnonb3zoBanue OykB Jisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenuTeny M KpaTHbIE 4YMCHa™, pas3jioKeHHWEe Ha MHOxuUTenu. [lpocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

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

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBIMOJIHEHUS  JeicTBuil.  Mcnonp3oBaHWe  NMpU  BBIUHUCICHUAX
MEPEMECTUTENHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeenuTeIbHOrO CBONCTBA YMHOKECHHUST ™.

Jpodu

[IpencraBienre o Jpobm Kak crocobe 3almuch  YacTH  BEJTUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE Apoou. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIAHHOM IpoOU B BHJIC HETIPABUIILHOM IpOOU 1 BBIICIICHUE 110N
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenue npobelt ToukaMu Ha YHUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO npodu. *Cokpatienue apodeit. [IpuBenenue apodu k
HOBOMY 3HameHareln0*. CpaBHEHHE IpoOei.

CrnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJICHHE Ipo0eii; B3auMHO-

1 3neck u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOAMTCSA B O3HAKOMHTENIbHOM IuIane. Ilearor
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuaa.



oOpatHbIe Tpodu. *HaxoxkmeHre 4acT IeIoro U 1eJIoro Mo ero 4acTu™.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune aecATHUYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

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

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 3314 TAOJIUI] U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXAY €IMHHUIIAMU
U3MEPEHUS KaXKI0W BEJIMYHHBI.

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, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIBIL.

JlnvHa OoTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOH, NEepUMETP
MHOTOyTOJbHUKA. 3MEepeHre U MOCTPOEHUE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

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

N3o0paxkenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJILBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KJieT4aTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojenen
MHOTOIPAHHHUKOB (M3 OyMaru, NpOBOJIOKH, IIACTUIIMHA U JIp.)™.

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

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXXEHHMS,  *paclpefeNUuTeNIbHOTO  CBOMCTBA  yMHOXEHMsS.*  OkpyrieHue
HAaTYpaJIbHBIX YHUCE.



Jlenutenu W KpaTHBIE YKCIIA; *HAUOOBIITNI OOITUI ASNIUTEh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenMMocTh CyMMBbI U pou3BeneHus ™. JleneHue ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YAaCTU OT
[eJOro M 1eJoro mo ero 4actu. JlpoOHOe dYHCIO Kak pe3ysbTar JAeJICHHS.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOM M BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrtemMa mep. ApudMeTHUeCcKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JACCATUIHBIMU TPOOSIMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIprmenenne mponopuuii Npy peIICHUH 3a1a4.

[TonsiTue npoueHTta. BeruuciieHne NpoueHTa OT BEJTUYUHBI U BETUYUHBI 110 €€
NpoLeHTy. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amady Ha
IIPOLICHTHI. BhIpak€HNE OTHOLLIEHUS BEJIMYUH B IIPOLICHTAX.

I[HonoxuTeabHbIE H OTPHIATEIbHBbIE YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucha,
reoMeTpuyeckas HHTepHnpeTanus Moxayis uyucna™. M3o0paxeHue uucen Ha
KOOPJIMHATHOM TIpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpssMoyroJibHAs cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHatel TOYKHM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUsI

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAHOBKU.* DByKBEHHbIE pPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBaapara, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JIOTHYECKUX 3ajad. Pemenue 3a1a4 nepedopoM BceX BO3MOKHBIX BApUAHTOB.™

Pemienne 3amau, conepKamumx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIIEHOCTD,
BpeMs, 00bEM palboThl. EOWHUIIBI M3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpEMEHHU, CKOPOCTU. CBA3b MEX]y €IMHHUIIAMHU U3MEPEHUS KAKI0M BETUUHHBI.

Pemenue 3aia4, CBSI3aHHBIX C OTHOIIEHUEM, TPOMOPIIMOHATILHOCTHIO BEJIMYUH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 331a4n™.

[IpencraBienre AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHArpamM.

Harasimnas reomerpusi

Harnsgablie npeacrasienus o Gpurypax Ha I0CKOCTH: TOUKa, psiMasi, OTPE30K,



Jyd, YroJl, JOMaHasl, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacroyioKeHHE JABYX HpPSIMBIX Ha IUIOCKOCTH, MapajliesbHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIlIpyTa Ha KBaIpaTHOU CETKeE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBII;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomMeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KiieTyaTon Oymare.

[Tepumetp MHOTOYTONMBHUKA. [IOHATHE TIOIIAAN (PUTYPBI; €TUHHUIIB H3MEPEHUS
wiomaau. [pubamxkénHoe u3mepenue miomaan Guryp, B TOM YUCIJIe Ha KBaJApaTHOU
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIeHTpalibHasA, oceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX (PUrypax: napajieienumnes,
KyO, mpu3Mma, MuUpamMHuaa, KOHYC, LMIUHAp, wmap u cdepa. HM3o0paxenue
IPOCTPAHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LMJIMHIpA U
koHyca. Co3naHue Mojeneil mMpoCTPaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHus 00bEMa. OO0OBEM MPSIMOYTOJIHHOTO
napasuiesnenunesa, kyoa*.

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

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecreynBarTh JOCTHUKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pPE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HaTypaJIbHBIMU YUCIaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIAOUYHUBATH HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUILINX
CITy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOU.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
el YUCJIOM M U300pakaTh HATYpaIbHBIC YACIIA TOYKAMU Ha KOOPUHATHOM (YUCIIOBOH)
MPSAMOM.

BeimonHATh  apudMeTHUECKUE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUIM.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



PemeHne TekcTOBBIX 33124

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM U C MOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (MpuU
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

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

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats wH(OpMaIMio, TPEACTABICHHYIO B Tabnuile, Ha CTOI0YATOMN
IuarpaMMe, HHTepIIPETUPOBATh ITPEICTABICHHbIE TAHHBIE, UCIIOJIb30BaTh JaHHBIEC TTPU
pelIeHnH 3a1a4.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATHUAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
yIOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TEOMETPUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEpIlUHA,
CTOpPOHA, TUAaroHajb; C OKPY>KHOCTBIO: PauyC, TUaAMETP, LICHTP.

N3o00paxkath M3ydeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTOM Oymare ¢ MOMOIIbIO IUPKYJIS U TUHEUKH (TI0CJIE COBMECTHOIO aHaIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MIOCTPOEHUS1, BBIYUCIIEHUS TUIONIAAN U IEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BBIPAXKATh OJHU €AUHUIIBI BEJTMYUHBI uepe3 apyrue (pu HeoOXOAMMOCTH C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOUTh U3MEPEHUsI Mapajliesenuea, Kyoa.

Breruucnare 00bEM Ky0Oa, Mmapaijenenurena mo 3aJaHHbIM U3MEpPEeHUsM (C
OTIOpPOM HAa AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o00BéMa.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaUsIX (MIPU HEOOXOUMOCTH C BU3YATBHOUM OMIOPOHA).



6 KIIACC

Yucaa v BBIYMCICHUA

OpHeHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YpOBHE TEPMUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3alKCH, NEPEXOIUTh
(ecmu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3alMCH YHCIIA K APYTOil.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCIOBBIX BBIPAXKEHUM, BBINOJIHATH IPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apr(PMETHUCCKUX JACHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
1 U300pakaTh YUCIIa TOYKAMU Ha KOOPJUHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCTIA.

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

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

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaTHCS B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHM C 3aIIMChIO CTETICHU YMCIia, HAXOAUTh KBAJIpaT U KyO YuCia, BHIYUCIATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TMPABUJIIA), PACKIIABIBATh HATYpaIbHBIC YMCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISAS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
NEeUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aull apU(PMETUUECKHUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemiate MpoCTenIIme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPLHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33a/1aUud Ha
JPOOU M TPOIEHTHI.

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

CocTaBnsiTh OyKBEHHBIE BHIPAXKECHHS TI0 YCJIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHanu3a.

N3Bnekats uHOpMaIMIO, TMPEICTABICHHYIO B Ta0iuIlax, Ha JMHEHHOMH,



CTOJIOYATONM WM KPYroBOM JuarpaMMmax, HHTEPHPETHUPOBATH MPEJICTABICHHBIC
JIAHHBIEC; UCITIOJIb30BATh JaHHbIC [IPU PELIEHUU 3aa4.

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

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
M3YYCHHBIX TIC€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

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

NMeTp mpencTaBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUHU, LIECHTP CUMMETPHHU.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepou
YTJIOB; PAaclO3HABATh 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 TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnars  miomans  GUryp, COCTAaBJICHHBIX U3 MIPSIMOYTOJIBHUKOB,
HCIIOJIb30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKH, HAa pPaBHBIE PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMHU €IWHHUIIAMH HW3MEPEHUS ILIONIAIHN;
BBIpaXaTh OJIHU €IMHUIIBI U3MEPEHUSI IUTIONIaAN yepe3 Ipyrue (pu He0OXOJUMOCTH C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUS 00BhEMA; BHIpAXATh OAHU €IWHUIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HeCHOXHbBIE 3aa4ll HA HAXOXKJICHHE T'€OMETPUUECKUX BEIWYUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOIUMOCTH C BU3YaIbHOM OMOPOH).

GOEJEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA». 7-9 KITACCBbI
esu n3yyenust yueOHOro Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT M3Y4YEHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B IOBCEAHEBHOM XMU3HU. Pa3zButue y 0Oy4arommxcs Hay4dHbIX MPEACTaBICHUN O
MIPOUCXOXKICHUU
U CYIIHOCTH ajireOpanyeckux aOCTpakiui, crocode OTpa)keHUs MaTeMaTUYeCKOi



HAyKOW SIBIICHUA W TIPOIECCOB B MPUPOJEC W OOIIECTBE, POJIU MATEMAaTHYECKOTO
MOJIEIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTaluyd B
COBpeMEHHOM HH(ppoBOM oOIIecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOphl O0ecredrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOy4YaroUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxzeHus, o000meHne W KOHKPETH3aIuio, aOCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeAmnojaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIBHON
NESTETPHOCTH  OOYYalOIIMXCSA, TIOITOMY CaMOCTOATEIBRHOE pEIICHHE  3aad
€CTECTBEHHBIM 00pa30oM SIBIIETCS pean3alueil AesITeIbHOCTHOTO MPHUHIININA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE NuHuu: «YUucna u
BBIYHMCIICHUSY; «ANTeOpanvyecKue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 atux coaepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS Ha
MPOTSDKEHUU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperuvieTasch U
B3aUMOJICUCTBYS C JAPYTMMH €ro JUHUSMU. B XoJe u3ydeHus Kypca o0ydaromumMes
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM 11€71€C000pa3HO BKJIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MATEMAaTHYECKOT0 00pa30BaHuUsl 1
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTUYECKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKATh, YTO COJEPKATEIHLHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErpUPOBaHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaNbHEHIIEr0 M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYarOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIsI TTOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBA33aHO C PAllMOHAIBHBIMU U
UPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JCHUCTBUTEIHHOM
qucye. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHus.

Conepxanue ABYX anreOpandecKux JIMHUN — « AnreOpandeckue BeIpaKEHUsD U
«YpaBHEHHS] YW HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOIIUXCA
MaTeMaTUYECKOro arrapara, HEOOXOAMMOTO [JIs pelIeHUs] 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTCs BOKPYT pallMOHANBHBIX BBIpaKEeHHM. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIeH, OMUCAHUs MPOIIECCOB U SIBIICHUW peadbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOro, B YaCTHOCTH, IIJII OCBOEHHUSA Kypca HH(POPMATUKH, U OBJIAJCHHE
HaBBIKAMHU JIElyKTUBHBIX paccykaeHuil. [[peodpasoBaHne CMMBOJIBHBIX (DOPM BHOCHUT



CBOM cmeuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-TPA(PUUECKON JIMHUM HALEJICHO HA IOJy4eHHE
IIKOJIbHUKAMU 3HAHUN O (YHKLIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOIenu s
ONMCAHMUA M HUCCIENOBAaHMS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUM B MPHPOJE U
obmiectBe. M3ydeHue 3TOro Marepuana CIOoCOOCTBYET Pa3BUTHIO y 0OydYarOLIUXCs
YMEHHsSI HCIIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKAa MAaTEMATHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAHUE
MpEe/ICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIIN3AIUHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbBIH Kypce
«Anrebpay, KOTOpPbIM BKIIOYAET CIEAYIOLUIME OCHOBHBIC pa3feiibl COJACpKaHMUA:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPpAXKECHHS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIINMNY.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HENEIIO0 B TEUEHHE KaXJO0ro rofa oOydeHus, BCETO 3a TPU roja
oOyuenust — He MeHee 306 yuyeOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYYUEHNM )
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIEC, MEPEXO0] OT OJHOM (OPMBI 3amUCU
npobeit k gpyroi. IloHsTwe palMOHAIBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YHOOpAJOYMBAHUE  PALMOHAJIBHBIX  4HMcel.  ApudMernyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YHWCJIaMHU. PeleHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

CreneHb C HaTypaJbHBIM IOKa3aTeleM: OIpelelieHne, MpeodpazoBaHue
BBIpQKEHUI Ha OCHOBE ONPEENICHUS], 3aIIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKUch NPOLIEHTOB B BUAE APOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha IIPOLEHTHI, PELICHUE 3aa4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  INPU3HAKOB  JACIMMOCTH, Pa3jIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae @psiMas W oOparHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMHU B BHJIE
(dbopmyibl. Beruucnenus no gopmynam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUN, TOXKJAECTBEHHO PAaBHbIE BHIPAXKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MPUBEICHUS ITOTOOHBIX CJIaraeMBbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.



OpHouneHsl 1 MHOrowieHsl. CreneHb MHOrowieHa. CiOK€Hue, BbIYUTAHUE,
YMHOKE€HHE MHOTO4IeHOB. DOpMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
KBajapar pasHoctu. dDopmyna pasHOCTH KBajapaToB. Pa3iiokeHWEe MHOIOUYIEHOB Ha
MHOKHTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBWJa IpeoOpa3oBaHMs YypaBHEHMS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEeHUI. COoCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IEPEMEHHBIME M €ro rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PemieHue cucreM ypaBHEHUH
coco0OM MOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHCHUU.

DOyHKUUHA

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

[TpsimoyromnbHas cucrema koopauHart, ocu OX u Oy. AGcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOW MIocKOCTH. [Ipumepsl rpadukoB, 3aAaHHbIX GopMmynaMu. YreHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKUMi. JIuHeliHas pyHKIUA,
e¢ rpadpuk. I'padpuk pynkumm Yy = kx + b. *I'papuueckoe pemreHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.
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KBagparueiii kopeHb u3 uyucina. *lloHste 00 uHppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalUOHANBHBIX uncen™. CBoicTBa apupmeTHIecKux
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JIeHCTBUTEIIBHBIC YMCIA™.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs

KBazgpaTHbIi TPEXUIICH; PA3JIOKEHUE KBAPATHOTO TPEXUIICHA HA MHOKUTEIIHN.

AnreOpanyeckas npoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [eJIeHHE anredpandyeckux ApoOe.
PanmonanbHble BbIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TPOOHO-PAIIMOHATIBHBIE YPABHEHHSI.

*T'padmueckas UHTEpIIpETALUSl YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHHH ¢ JByMs mepeMeHHbIMU™. Ilpumepbl pemeHus: cucrtem

2 3nech u manee * * 0603HAYEHH] TEMBI, H3y4eHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM Iiane. Ilegaror
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuaa.



HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au aaredpandyeckuM CrocoooMm.

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

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0bl 3a1anust QyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKIUN, OTpasKaIOIIUX PEAIbHBIE MMPOLIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

k
3aBUCHMOCTH, uX rpadukn. Oyakuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelieHre YpaBHEHUM U CUCTEM ypaBHEHUI™.
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PanmonaneHple 4Kcna, *HppaldOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOXKECTBO 1eHCTBUTENBHBIX UNCENT; AEUCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JACMCTBUTEIBHBIX  4YMCEN, apudmeTuyeckue JEHCTBUS €
JIEHUCTBUTENBHBIMU YU CIIAMU ™.

Pasmeppl OOBEKTOB OKpYXKAIOLIEro MHUpPa, UIMTEIBHOCTh IPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yucen. [[puknaka v o1eHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHus ypaBHEHHM TpeThell W 4eTBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckumM METOIOM.

VYpaBHeHHe ¢ ByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPAaBHEHHUM C ABYMS NEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [padudeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMM.



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

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCum

[TonsiTHe YMCIOBOM IMOCIENOBATEIBHOCTU. 3aJlaHuE IOCIIENOBATEIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

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

*MN300pakeHre YJICHOB apu(PMETHUECKOM U TEOMETPUUYECKOM Mporpeccuit
TOYKAMH HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M HDKCIOHEHIMAJIBHBIA POCT.
CnoKHble TPOLEHTHI™.

INTAHUPYEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:
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BbinonHATh, codeTras yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAIILHBIMU YHCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CocOObl M MPUEMBI BBIYMCICHHUS] 3HAUYEHHUW APOOHBIX BBIPAKEHUN, COAEpKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT omHOM (OpMBbI 3amucu 4Hcend K Jpyroil (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATHYHYIO IpoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATILHBIE YHCTIA.

OKpyIJsITh Yucia.

BBINONHATE IPUKUAKY M OLEHKY pE3yJbTara BbIUUCICHUN, OLICHKY 3HAYEHUM
YU CJIOBBIX BBIPAKECHUMU.

BBITIONHATH AEHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMU MMOKA3aTEIsIMU (C OMTOpOit
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHSATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIH HATYPaJIbHBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAILHOCTBIO  BEJIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 337a4 C Y4ETOM OIPaHUYECHUM, CBSI3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMbIX OObEKTOB.

AsredpanvyecKue BbIPpAKEHUA



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

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

BrinonHTh MpeoOpa3oBaHus 1EJI0r0 BRIPAXKEHUSI B MHOTOYJICH MPUBEIACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HH(GOPMAIIHUIO).

OCyIlIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIUM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIAracMbIX, MPUMEHEHHS
(hopMyIT COKpAIEHHOTO YMHOKEHUS (C OTOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB JJIs PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTHUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEISIMM UL
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HUHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IIpaBuia
nepexoa OT UCXOAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiIseTCS It
YHUCJIO KOPHEM YPAaBHEHHS.

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

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpavK JUHEHHOTO YPaBHEHUS C IBYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPAUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

Pemiate cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS EPEMEHHBIMHU, B TOM
yuce rpadudecku (C Ormopor Ha aNrOpPUTM YUEOHBIX TCUCTBUIN).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHMI IO YCJIOBHIO 3a/ayd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUUU

N300pakath Ha KOOPJAUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3alMChIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKINH. CTpouTh Tpaduk GyHkmuu Y = KX + b,

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a WHGOPMAINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPadUKOB pPeaJbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS W BBIYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

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

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATP MOHATHUE CTENEHW C LEJIbIM II0Ka3aTEJIEM, BBINOJHITh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALUX CTENEHU C IEeJbIM IoKa3aTesneM (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPQ)KEHHI HAa OCHOBE NMpaBWJI JEUCTBUI HAJ MHOTOYJIECHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

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

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHelHbIe, KBaJpaTHbIE YPAaBHEHMS (C MCIIOIB30BAHUEM CIPABOYHOM
uH(pOpMaIMK) U palOHANbHBIE YPAaBHEHMs, CBOJSIIMECS K HUM, CHCTEMBI JBYX
YPAaBHEHUM C IBYyMs IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
quclie ¢ NpUMEHEHUEM TIpaduyecKux MpeAcTaBleHUI (yCTaHABIMBATb, UMEET JIU
ypaBHEHHE WM CHCTEMa YpaBHEHUI pelIeHMs, €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4y ITOJYYEHHBINA PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMS], OLICHKH; PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUECKYIO
WJUTIOCTPALMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

K . . ,
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuun no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJISIOLIEN TOMOIIBIO).



9 KUIIACC

Yucaa v BBIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BremonuaTe apudMeTnueckue JeiHCTBUS ¢ pallMOHAIBHBIME YHCIAMU, COYeTas
YCTHbIE WM NHUCHbMEHHBIE MPUEMBI, BBIIOJIHATh BBIYUCICHHS C WPPALHOHAIbHBIMU
YU CIIAMU.

HaxonuTth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

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

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
npocTeiime JpoOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJIHO YPABHEHHE HE SIBIIECTCS
JMHENHBIM (110 BU3yaJIbHOH omnope).

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

[IpoBOANTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
YyyCclie C NPUMEHEHHEM TpadUuecKuX MpeAcTaBiIeHU (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHeElHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELICHUE HEPaBEHCTB HAa YMUCJIOBOW NPSIMOM, 3allMCHIBATh PELICHHUE C ITOMOILBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMO#, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PEILICHNUN Pa3IUYHbIX 33a4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
PAacIIoJIOKEHUE HA KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkumi Buaa: y = KX, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x,y = — B 3BHCHMOCTH OT 3HaYeHuii

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUIA.

Ctpouth W H300paxkaTh CXEMaTUYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

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

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOrPEeCCHH

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
cnoco0ax 3aJaHusl.

BbIMONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-TO  4JeHa
apu(pMETUYECKOH M TEOMETPUUYECKOM MPOTrpeccuid, CyMMbl MEpPBBIX N YiIeHOB (C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).



PemaTs 3a7aun, CBSI3aHHBIEC C YUCIIOBBIMHU TIOCIIE0OBATEIIBHOCTSMH, B TOM YHCIIE
3aaud U3 peaTbHOM JKM3HH (C MCIOJNB30BaHUEM KaJbKyJIATOpa, LHU(POBBIX
TEXHOJIOTUH).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUSA». 7-9 KJIACCbI
Henn n3yyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroOTCs, NPEXIE BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HMTCS TPOBOAUTH JOKA3aTEJbHBIE PACCYXACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXACHUSI «OT IMPOTUBHOIO», OTIMYAThH
CBOMCTBa OT MPHU3HAKOB, (hopMynHpoBaTh OOpaTHbIE yTBepXkaeHUA. B oOyueHun
YMEHHUIO pACCyXIaTb COCTOMT Ba)XHOE BOCIMUTATEIIBHOE 3HAYECHHE W3yYCHHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA TPH PEIICHWH KaK MaTeMaTHUYeCKWX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B pEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B HM3YYEHHHM TE€OMETpPHHM B WIKose. [ 3TOro yuyurento peKoMEeHIyeTcs
noaAOUpaTh 3aJadyd MPAKTHYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh
0o0y4JaronMxcsi CTPOUTh MaTEMAaTUYECKHE MOJIEIN PEANbHBIX KU3HEHHBIX CUTYAIIHi,
MIPOBOJIUTh BBIYKMCIICHUS W OIEHUBATh aJ€KBATHOCTh IOJYYEHHOTO pe3yibTaTa.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU TPEIMETAMH,
MOTHBHPOBATh MCIIONb30BaTh OMNPENIEICHUS TE€OMETPUUECKUX (GUTYp WU MOHITHH,
J€MOHCTPUPOBATh MPUMEHEHHUE MTOTYYEHHBIX YMEHUH B (DU3HUKE U TEXHUKE. DTU CBSI3U
HauOoJee sIPKo BUAHBI B TeMax «Bektopby, « TpuroHomeTpuyeckue COOTHOLLICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 kiaccax wu3ydaercss Y4eOHbBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOLIME OCHOBHBIE PA3JECIbl COIACPIKAHUS:
«I"eomeTpuueckue GUTypHI U KX CBOMCTBAY, «3MepeHne reOMeTpUYECKUX BEIIUYUHY,
a Takxke «JlekapToBel -KOOPAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBrmkeHus
riockocTi» U «IIpeobpazoBanus mog00us».

VY4eOHbIil MIaH NpeaycMaTpUBAET W3YyYEHUE TeOMETpUHM Ha 0a30BOM YPOBHE,
MCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM TOAy, BCEr0 3a TP roga 00yyeHus
— He MeHee 204 yacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJAM
OBYUEHUS)

7 KIIACC

Hauvanbuble nousatus reomerpuu. Todka, npsMas, OTpe3oK, JIyd. Yroa. Buasl
yriioB. BepTukanbHble W CMexXHble yIubl. buccexkrpuca yrma. Jlomanas,



MHOTI'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
¥ PaBHOCTOPOHHHMU TPEYroJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroibHuKAa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K rurnorenyse. [Ipu3Haku paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTONIbHBINA TPEYTOJIBHUK C yIioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTOJIbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIyie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTo Touek.™ buccekrpuca yrima W cepelUHHBINA
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas n onvucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YetsipéxyronpHuku. [lapamnenorpamMm, ero npusHakd U cBoicTBa. YacTHbIe
Cllyyad TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpamnenusi, €€ CBOWCTBA MW MPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TPEyTOoJbHHKA U Tpaneunu. LleHTp macc TpeyroyibHUKA.

[logobue TpeyrodbHUKOB, KO3(PduuueHT mnoaodus. Ilpusznaku noxoous
TpeyrojabHUKOB™. [IprMeHeHre noo0us Mpy pelieHny NPaKTUYECKUX 3aa4.

CpoiictBa mmomaneir reomerpudeckux ¢uryp. Dopmynsl mias TUIOMIAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IJIOIAAEH
Mo00HBIX (Uryp.

Brruncnenne mmomaned TpeyroJbHUKOB U MHOTOYIOJIBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpruYecKue (GYHKIMH YIIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHH] TEMBI, H3YYEHHE KOTOPBIX IPOBOAMUTCS B 03HAKOMHTEIbHOM Ttane. Ilexaror
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuaa.



BrimcaHHbIE M LEHTPAJIBbHBIE YIJIbI, YTOJI MEXKY KAaCaTeJIbHOM U XOPIOH. YTJIbI
MEXAY XOpPAAaMM U CEKyIlMMH. BrucaHHbBIE M ONHCAHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacnonoxkeHune aByx okpyxkHocted. Kacanme oxpyxHocTedt. O6mue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
NMPAKTUYECKUX 33]1a4 C UCTIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue mogoous. Ilogodre cooTBETCTBEHHBIX 3JIEMEHTORB.

TeopeMa 0 mpoU3BEACHUN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeIbHON™.

Bektop, nmMHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJIECHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HaJl BEKTOopaMu. PasnoxeHue BeKTOopa IO  JIBYM
HEKoJTMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE MpPOU3BEIICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOXKICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MIPSMON™ U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEN MU MpsAMbIX. MeTon KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYyX)HOCTH. ['pagycHas u paauanHas
Mepa yriia, BBIYUCIICHHE JUIMH AYT OKpy>kHOCTel. [1nomans kpyra, cekropa, cermMeHTa.

*JIBMOKEHHsI TUIOCKOCTH M BHYTPEHHHE cUMMETpun (uryp (3JIeMEeHTapHbIC
npeacrasienus). [lapamiensHeiil nepenoc. [loBopoTt™.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEN ITPOI'PAMMGBI KYPCA «T'EOMETPUS» (TTO
I'OAM OBYYEHUA)

OcBoenue ydeOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh M3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacnojoXeHne, HU300pakaTh TeoMETpUdecKue (GUTypbl; BBIIOJIHATH YEPTEXKH 10
yCIOBUIO 3a1aud. VM3MepsATs JIMHEHHBbIE M yIVIOBBbIE BEIWYMHBI. Pemarh 3agauu Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YTIOBBIX BEJIMUKUH PEIMETOB B pealibHOMN
KU3HHU, Pa3MEpPOB MPUPOJHBIX 00bEKTOB. Paznnuarh pa3mepbl 3THX OOBEKTOB IO
MOPSAAKY BEJTNUMHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a]1a4aM (C UCIIOJIb30BAaHUEM CMBICIIOBOM



OTIOpPBI: HABOJIALINE BOIIPOCHI U/UITU AJITOPUTMa YU€OHBIX ACHCTBUN).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIB30BaTh
[PU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUU 3ajau.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
PELIEHNN FEOMETPUUECKUX 33/1a4 (C UCIIOJIb30BAHUEM 3PUTEIBHON HATJIATHOCTU U/NUIIH
BepOATBHOM OMIOPHI).

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

Pemate 3a1aun Ha KJjeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUECHHSI YTJIOB
B TF€OMETPUYECKUX 3aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IpU NEPECEUCHUH [BYX
MapaJuIeIbHBIX NPAMBIX CEKyIlled. Pemars nmpakTudeckre 3aJaud Ha HaXO0XKICHHE
YTIIOB.

VMeTs npencTaBieHue 0 IOHATHE T€OMETPUYECKOI0 MECTa TOYEK.

@opMynupoOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaTbCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA IIPU
pelIeHnn 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMH O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEepEANHHBIE TEPIICHINKYJAPBI K CTOPOHAM TPEYTOJIbBHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpOBaTH Ha 0a30BOM YpOBHE:
KacaTejabHas K OKPY)KHOCTH, TeOopeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

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

IIpoBOANTE OCHOBHBIE I'€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

8 KUIIACC

PacniosHaBaTh OCHOBHBIE BMJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAaThCS UX CBOMCTBAMU IIPU PELICHUN I€OMETPUUYECKUX 3a1a4.

OpueHTHpOBaTHCS B NMOHATHUM — TOYKU MEPECEUEHUS MEOUAH TPEYroJIbHUKA
(1leHTpa Macc) B pelieHruu 3aad.

Biianets noHATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPanelnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUUECKUX 3a1ad. VIMETh IpecTaBicHue
o teopeme dasieca U TeopeMe O NPONOPLMUOHAIBHBIX OTPE3KaxX, HPUMEHITh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTH ).

[IpumMeHsATh TNpU3HAKKW TMOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX



T€OMETPUYECKUX 3a]1a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHss TEOMETPUUYECKUX U
NPAKTUYECKUX 3a]1a4.

Brnanets TNOHATHSIMH CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTo yrjia
NPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS
MPaKTUYECKUX 3a7a4 (IIpU HEOOXOIMMOCTH C OMOPOM Ha aJrOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(OpMAIMIO) IUIONMIAb TPEYroJdbHUKA W IUIOMAQAW MHOTOYTONBHBIX (HUTyp
(TONB3YSACh, T/IE€ HEOOXOAUMO, KATBKYIATOPOM). [IpuMEHATh TOTy4eHHBIC YMEHUS B
MPaKTUYECKUX 3aavax.

BrnageTts TOHATHUSMH BOHCAaHHOTO M IIEHTPAJIBHOTO yIia, HCIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX YTJIAX, YIJIaX MEXIY XOpJaaMu (CEKYIIMMH) U YTIIe MEXITy
KacaTeJIbHOM Y XOPJAOW MPU PEHIEHUH NPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

Bnanets MOHSATHEM OINKUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPH PEUICHUU IPOCTEUIITUX 3a/1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJIEINIU JJIA 33]la4y pealbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TMOJ00Us U TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HE0OXOAUMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOULIBIO
pa3IMyYHbIE 3JIEMEHTHI NMPSAMOYTOJIBHOTO TPEYrOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYNIATOpa) JIMHBI W YIJIBI JUIS
HETa0JIMYHBIX 3HAYECHUH.

[Tonb3oBaThcs (GopMynamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHA MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MTPHU PEILICHUH
MPOCTEUILINX T€OMETPUUECKUX 3aau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. [loas30BaThes CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYD, YMETh
BBIYHUCIIATH JJIMHBI U HAXOAUTH YTIIbl y TOJAOOHBIX QUryp (MO alroputMy y4eOHBIX
nevicreuit). IlpumeHATh cBo#CcTBa MOJOOMS B TMPAaKTHYCCKHX 3adadax. YMETh
MPUBOJIUTH MPUMEPHI MNOJOOHBIX (UTYDP B OKPYKAIOLIEM MHpE.

[Tonp3oBaThCsA TeOpeMaMHu (IO BU3YyaJIbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOp/, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAAPATE KacATEIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUUH U (PU3MUECKUI
CMBICJI, IPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U Pu3nueckux 3aaad. [[pumensts
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IJIOCKOCTH, IPUMEHSTH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Brnanets MOHATUSMU MPAaBUILHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,



JUTAHBI TyTH OKPYKHOCTH ¥ pAJMaHHON MEPHI YTJIa, YMETh BRIYUCIISITh TUIOIAIb KpyTa
M ero Jacred (c omopoil Ha crnpaBouHyr HH(popmamnmio). [IpuMeHsATs moTydeHHBIS
YMEHHUS B MMPAKTUICCKUX 3a]jadax.

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

[TpuMeHATh TOMyYeHHBIC 3HAHUSA Ha TPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJICIH JJIs 3a7]a9 peaabHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHSI C
MPUMEHEHUEM TIOJ00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (MOIB3YSACh, TIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

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

Hean n3ydenus yueOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUYECKUX MPUIIOKEHUM, TaK U UX
posu B 00pazoBanuu. Kaxaplii yeaoBeK MOCTOSSHHO MPUHUMAET PEIICHUS] Ha OCHOBE
HMMEIOIIUXCS Y HETO IaHHBIX. A 1151 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa WH(pOpMAIMM HEOOXOJMMO B TOM YHUCIE XOPOLIO
c(hOopMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MbIIUIeHHE. IMEHHO TOATOMY
OCTpO BCTaja HEOOXOAUMOCTH C(OPMHUPOBATH y OOyYaroOmMXCs, B TOM YHUCIE
obOyuatomuxcst ¢ 3I[1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIICH YMEHUE BOCHPUHUMATh WM KPUTUYECKH
aHAIM3UpOBaTh MH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3NuYHbIX (opmax, MOHUMATh
BEPOATHOCTHBIA XapaKTE€p MHOTHX PpPEaJIbHBIX MPOLIECCOB M 3aBUCUMOCTEM,
MIPOU3BOJINTh MNPOCTEUIIINE BEPOSITHOCTHBIE PAaCU€Thl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMIIAaMU cOOpa, aHaliM3a U MPEJICTABIICHUS JAHHBIX U3 PA3IMYHbIX cep KU3HU
o011ecTBa ¥ TOCyJapcTBa MPUOOIIaeT 00yJaromuxcs K 00IeCTBEeHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTro Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIEIYIONIUE COJEPKATEIbHO-METOIUUECKUE JIMHUMU:
«IIpencraBneHre TaHHBIX U ONKCATEIbHAS CTATUCTUKAY; «BeposSTHOCTEY; « DJIIEMEHTHI
KOMOMHATOpUKNY; «BBeaeHue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMUCATENbHASI CTATUCTUKA
CIIY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
WHTEpIpeTanuy uMHGOpMalUM, MPEICTABICHHON B TalONuIax, Ha JUarpaMMmax M
rpadukax 110 cOopa, TpEACTaBICHUS M aHaIW3a JaHHBIX C MCIOJIH30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ maHHBIMH,
oOyuaroruecst ¢ 3I[1P ygarcst cauTeiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUNOTE3bl, Pa3MbIIUIATh Haj
(dakTOpamMu, BBI3BIBAIOIIMMHU HW3MEHYMBOCTh, W OIICHUBATh MX BIMSHHE Ha
paccMaTpUBaeMble BEJIMUUHBI U MTPOIIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIUNM CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOU ISl U3YUYECHUS
TEOpUU BepoSTHOCTEH. bosbioe 3HaueHue s ooydaroniuxcst ¢ 3[1P 3nech umeror



MIPAaKTUYECKHUE 3a/IaHHsl, B YaCTHOCTHU ONBITHI C KJIIACCHYECKHUMH BEPOSTHOCTHBIMH
MOJIEIISIMU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBIoNnoao0usi CIy4aitHOro
coObrTus. [Ipu uzyyenuu kypca odyuatoutuecs ¢ 3[1P 3HakomsTCs ¢ mpocTedmumMu
METOJIaMH  BBIYMCIEHUS BEPOATHOCTEH B  CIy4YallHBIX JKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiarh Oojee ClIoXHBbIE 3adadd. B Kypc Bxonsr
HayaJlbHbIE MPEJCTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
3[IP ¢ MHOXecTBaMM U OCHOBHBIMH ONEpPAalUIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCS NPUMEpPbl NPUMEHEHMS U1 pEIIeHWs 3aJad, a TaKxKe
MCIIOJIb30BaHUs B APYTUX MAaTEMAaTHYECKUX Kypcax M Y4eOHBIX TpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wmaccax usywaercs Kypc «BeposSTHOCT M CTAaTUCTHKa», B KOTOPBII
BXOoAsAT pazgensl: «lIpeactaBneHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBenenue B Teopuio rpadosy.

Ha u3ydenue naHHoro xkypca OoTBOAMT | y4eOHBINM Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 yaeOHbBIX Jaca.

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

7 KJIACC

[TpencraBienue NaHHBIX B BUAE TaOJML, AUarpaMM, rpadukoB. 3arnojIHEHHE
Ta0JINII, YTEHNE U MTOCTPOCHUE JTUuarpaMm (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHbIX MpolieccoB. M3pneuenne nupopmanuu u3 Auarpamm u
TabJINL, UCTIOIB30BAaHUE U UHTEPIIPETALINUS JaHHBIX.

OnwucarenpHasi CTAaTUCTUKA: cpelnHee apuMeTHdeckoe, MeAuaHa, pa3Mmax,
HauOosblllee M HauMEHblIee 3Ha4eHHs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

*CnyyaliHbIil SKCHEpUMEHT (OMBIT) U Ciy4ailHoe coObiTHE. BeposTHOCTH U
yacToTa. PoJib MaoOBEPOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHIA B TPUPOJIE U B
oOmmecTBe. MOHETa U UrpajibHas KOCTh B TEOPMHU BEPOSITHOCTEH*?,

*I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Yucino pédbep u cymmapHas
creneHb BepiuuH. [Ipeacrasnenue o cBsa3HocTu rpada. Llenu u nukiel. [Tytu B rpadax.
O6xox rpada (vtinepos nmyTh). [IpencraBnenue 06 opueHTupoBaHHOM rpade. Pemenue
3a/1a4u ¢ MOMOIILI0 TpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3y4eHHE KOTOPBIX HPOBOJNTCA B 03HAKOMHTEIbLHOM IiaHe. [legaror
CaMOCTOSTENIFHO OTIPEENIIET 00bEM H3Yy4aeMOro MaTepHuaa.



8 KUIIACC

[TpencraBieHue qaHHBIX B BUJIE€ TAOIUL, 1UarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEANMHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHO>KECTBaAMU: NIEPEMECTUTENBHOE, COYETaTEIBHOE, pacnpenenTeNbHOE,
BKIITOUeHUs. Vcronb30Banne rpaduuaeckoro NpeCTaBICHNs MHOXKECTB JJIsl OTIMCAHUS
peanbHBIX IPOLECCOB U SIBJIICHUI, IPU PELICHUU 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 COOBITHSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEXKIY MAJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHUSAMHU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepeBbEB: EAMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNUE BUCSYEN
BEPILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U uuciaoM pedep. [IpaBuino yMHOXKEHHUS.
Pemenue 3ana4 ¢ momolsio rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepecedyeHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CI0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositTHOCTh.  [IpaBuno  ymHOxkeHusi. He3aBucumblie  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHUJIEe JiepeBa. PeleHune 3agad Ha HAaXO0XKIECHUE
BEPOSITHOCTEN C MOMOIIBIO IEPEBA CIyYalHOTO AKCIIEPUMEHTA, AMarpaMm Ditnepa™.

9 KJIACC

[IpencraBienuie TaHHBIX B BUJI€ TaOIUII, AMArpaMm, rpaduKoB, HUHTEPIPETALIUS
naHHbIX. UTeHne u mocTpoeHue Tabiuil, Juarpamm, rpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BeposSTHOCTh. CiydallHbIA BBIOOp TOYKH W3 (PUTYPHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYTH OKPYKHOCTH™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneITanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepryu.

CnydailHasg BeIMYMHA W pacHpeiesieHuEe BeposTHOcTeW. MaremaTuuyeckoe
oXujanue u aucnepcus. [Ipumepsl MaTeMaTHYeCKOTO 0KUAAHNS KaK TEOPETUUYECKOTO
CpPEIHEr0 3HAYEHUS BEIUYMHBL. MaTeMaTHUYEeCKOE 0KUTAHUE U JUCTICPCUS CITydalHON
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAaHUN bepHym».

[lonsiTue o 3akoHe OousblIMX uyKces. M3MepeHne BEpOSATHOCTEH C MOMOIIBIO
4acTOT. PoJib 1 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOOAAM OBYYEHUA)

[IpenmeTHBIC PE3yIBTATHl OCBOCHHS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIIUMU YMEHUSMHU.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
Ope/CTaBIsATh JaHHbIE B BHAE TaONHMIl, CTPOUTH JAMATrPAMMBI (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlICHHbIE B TabJMIIax, HA UarpaMmax, rpadukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apudMeTuyecKoe, MeAraHa, HauOoJblllee 1 HaMMEHbIIIee 3HAUYEHUs, pa3Max.

NMmerp mnpencraBieHWe O CIydyalHOM M3MEHYMBOCTH Ha MpUMEpax IIeH,
(GU3MYECKUX BEIUYUH, AHTPOIIOMETPUYECKUX JaHHBIX; HUMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTAaBICHHYI0 B BHUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATH JaHHbIE B BHUJAE TaOJIUL, IUarpamm,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MOKa3aTelield: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTataM U3MEpeHUW U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HarJISHOCTH W/UIM BepOaJbHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJI€ B OINBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C HCIOJIB30BAHUEM 3PUTEIBHOW HATJSTHOCTH W/WIIA
BepOaJbHOM OTOPHI).

Nmery mnpencraBieHne o0 Trpa@UUYEcKUX MOJAEIAX: JEPEeBO CIIy4ailHOTO
DKCIEPUMEHTA, JUarpamMMbl DWUiiepa, YuciIoBas mpsamas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITNIOJIHSTH ONEpaliy HaJl MHOXECTBAMU: OObEAUHEHUE, IEPECEUCHUE, TOTIOJIHEHNUE;
MEPEUNCIATh  BJEMEHThl MHOXECTB; MPHUMEHSITh CBOMCTBAa MHOXKECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

WNmetp mpencraBieHue o rpauueckoM MpeICTaBIEHHE MHOXKECTB M CBA3EH
MEK]ly HUMH JJIsI OTIMCAHUs MPOLIECCOB U SIBJICHU, B TOM YUCJIE NIPU PEUICHUU 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3BekaTs 1 IpeoOpa3oBhIBaTh MH(POPMAIIHIO, TIPEICTABIICHHYIO B Pa3TUYHBIX
MCTOYHHMKAX B BUJE TAOJHII, TUarpamm, rpadyKoB; MPEJCTABISATh TAaHHBIE B BHJIC
Ta0NuIl, TuarpamMm, rpauKoB.



Pemmats mpocTeiiimune 3aa4un OpraHn30BaHHbBIM [1epe00pOM BapUaHTOB, a TAKKE
C MCIIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

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

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHUM (C OMOPOI Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTH CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUM J10 TIEPBOTO YCIIEXa, B CEpUAX UCIIBITAaHUN bepHyium.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0Opa3oBaHUs
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (QeaepanbHON
paboueii mporpammsl yue6HOro ipeameta «MaTemaThkay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [1pu
3ToM OpraHuzanusi BIPAaBE caMa BHOCUTb M3MEHEHHUS B COJEpXKAHUE U paclpesesieHue yd4eOHOro Marepuana Mo roaam
oOydeHHusi, B TMOCJIEIOBATEIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJIOM TEMbl, OIpeaeiieHUEe
OpraHMU3alMOHHBIX (opM 00ydeHus U T.. OOOCHOBAaHHOCTh JAaHHBIX U3MEHEHUN ONpeesieTcss BBIOpaHHbIM 00pa30BaTeNIbHOM
opranuzanueit YMK, nHIMBHIyanbHBIMH IICUXO(DU3NUECKUMUA OCOOCHHOCTAMH KOHKpETHBIX oOyuaromuxcs ¢ 3I1P, crenensio
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTHKe,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3Baumue
paszaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoACpKAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypaabHble Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uHcen.|YdTaTh, 3amuchbiBaTh, CPAaBHUBATh HATypaJbHBIE YHNCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBATh B OOCY:KIE€HHH CHOCODOB YIOPSIOUYMBAHUSA
HATYPaJbHBIMH KOOpP-AMHATHOM npsAMoi. CpaBHEHUE, OKPYTJIEHUE HAaTypPaJIbHBIX | YUCEL.
uncIaAMI YHCEJL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(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 NpPAMOM, HAXOAUTh KOOpPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiza, yucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUJI0 OKPYIJIEHNS HATYpaJIbHBIX YHCEN IPU
HEO0XOIMMOCTH C OIOPO Ha aJITOPUTM MpaBUIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie u cocTaBHBIE
yucna. *IIpusnaku 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
YHUCIIAaMU, BBIYMCJIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHH CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YHTATH CTEIICHH,
HCIO0JIb30BATh TEPMHHOJIOTHIO (OCHOBaHHWE, I10KA3aTelb),
BBIYKHC/ISITh 3HAYEHHsl CTENEHEH TpH HEOOXOJAUMOCTH C
BU3yaJIbHOW OMOPOM.

BbINOJHATL NPUKUAKY M OIEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPDAKEHH, MpeAaratb U NPUMEHATh NPHEMBI 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 KpaTHOro (c
OTIOpPOH Ha AITOPUTM MPABWIIA), HA3BIBATD JICIIUTEIU U KPaTHBIC
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  4YHCIIA;
(hopMyJIMpPoOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBHUJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TPOCThIE MHOXUTENH;
HAXOJIMTh OCTATKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3BIBAHUSA O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BbBICKA3bIBAaHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMIOPO Ha oOpasell.

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




HAalpaBJIIOIIEH TOMOLIBIO.

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

I[IpuBoauTs, pa3dupaTh pasIUuHbIC
peleHni  TeKCTOBBIX  3amad  (MpH
HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATH IOIYUYCHHBIN PE3YJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb,  IMPOBEPssI  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKY.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

peuicHusd, 3alrcu
HeO6XO,I[I/IMOCTI/I C

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 YIUIBL

[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,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBath, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIUMX (opMy H3yYEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHMS: U3MEPATD JUIMHY OTPE3Ka, BEIUYUHY
yria, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, MX 4YacTed Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATH
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaJmM3a.

Pacno3naBatb M M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU
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;
3HAKOMMTBCS C HEMETPHUECKUMH CUCTEMaMHU MeEp; BbIPAKATh
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
MPEJI0KEHUH.

MoneaupoBarh B Trpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeAIaraTh U 00CYKIaTh COCOOBI YIIOPAI0YMBaHUS APOOEii.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
IPSMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aAMUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Uil *COKpaleHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEHIINX CIydasx™.

IIpencraBaare 10 o0O0pa3ly CMEIIaHHYIO JApoOb B BHUIE
HENpPAaBWJIBHOM M  BBIIEHATH LEINYH YacThb YHCIA U3
HENpPaBUJIBHOU IpoOH.

BoInoJHaTh apudmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX Cllydasx; MPUMEHATh CBOiiCTBa
apu(MeTHYeCKUX JIeHCTBUMN [T pallMOHAIN3ALUN BEIYUCICHHUMN.
BbINOJHATL NPUKHAKY M OLEHKY pPE3y/lbTaTa BBIYMCICHUM;
NpeaaraTb ¥ NPUMEHATh NPUEMBbI IPOBEPKH BHIYMCIEHUN.

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

Pacno3naBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH NMPUMEPBI U KOHTPIIPUMEDBI.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3a7a4¥ Ha *HAXO0XJACHUE YaCTH IIEJIOTO H
LIEJIOTO I10 €r0 YaCTH; BBISABJSATH UX CXO/JCTBA U Pa3auuus™.
MopaenupoBaTh XOJ PELICHUS 3aJa4yd 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,

OCYLIECTBJSATHL  CAMOKOHTPOJb,  IPOBEPsAsl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

Harnsanas MHoroyroabHuUKd.  YeTbIpEXYroiibHUK,  IPSIMOYTOJIbHUK, | Pacmo3dHaBaTh, M300paskaTh C IOMOLIBIO  YEPTEKHBIX

reoMeTpus. KBazpar. WHCTPYMEHTOB M OT pYKH, MOJEIUpPOBaTh U3 OyMmaru

MHOroyroJibHUKH TpeyroNbHuUK. MHOTOYTOJIbHUKH.

(10 u.) TLIoWa/b 1 EPUMETP PAMOYIOJIBHUKA 1 MHOTOYTOBHHKOB, I[IpuBoauTh MpUMepbl 0OO0HEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTaBIICHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI WU3MEPEHHS (hopmy  mHOTOYrOMBHHK, NpAMOYTONbHHKA, — KBaJpaTd,
rtomau. TlepuMeTp MHOrOYTobHUKA. TPEYrOJIbHUKA, OLIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

BuluncasaTh: TMEpUMETpP TPEYroJbHUKA, MPSMOYTOJIbHHUKA,

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

CrponTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUS, W3MEPEHHUs, MOJEIINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb WCTHHHBIE W JIOKHBIE BBICKA3BIBAHUSA O
MHOI'OYIOJbHUKaX, PUBOAUTH NPUMePbl U KOHTPIIPUMEDEI.
HccnenoBath 3aBUCMMOCTD IUIOIIANN KBAIpaTa OT JUIMHBI €TI0
CTOPOHBI.




Hcnoab30BaTh ¢BOWCTBA KBAIPATHON CETKU ISl IOCTPOEHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHUK  Ha  KBaJparhl,
TPEYrOJIbHUKH; 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] METPUYECKOM CHCTEMBbl Mep, HCIO0Jb30BaTh
3aBHCHMOCTH MEXJYy METPUYECKHMH E€AMHULIAMU H3MEpPEHUs
IJIOMIAM TP HEOOXOJUMOCTH C OINOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPaMH TPUMEHEHHs IUIOUNAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarthp 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 ¢ necaTHYHBIMU ApoosiMu. OKpyTieHUE AeCATUYHBIX
JpoOeH.

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

IMpeacraBasaTh ACCATUYHYIO ApOOb B BHJIE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYHUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBA M PAa3jJIM4Us IPaBUI apHU(PMETUYECKUX
JeMcTBUH ¢ HATYpalbHBIMH YHCIAMU U IECITUYHBIMH JpOOsSIMHU,
MI0CJIE COBMECTHOTO aHAJIN3A.

BoinmoHATL apupMeTnyeckue JeHCTBHS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHIAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[Ipumensite cBoiicTBa apudmeTnyeckux JACUCTBUH IS
paloHaIN3alu1 BEIYUCICHUN.

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

IIpoBoauTL MCCIETOBAHUSI CBOMCTB JIECATUYHBIX JApoOeH,
ONMpasCh Ha YHUCIIOBBIE OKCIEPUMEHTHI (B TOM 4HCIE C




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

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemarp mpocreiliiie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHBIE TaHHBIE, M HA *HAXO0KJICHUE YaCTH LEJIOTO U IIETI0T0 110
€ro 4aCcTU™; BBISIBJSATH MX CXO/JACTBA M Pa3IUYHsl.
MoaeaupoBaTh X0 PELICHHS 3aJa4d C HNOMOILBIO PUCYHKa,
cXeMbl, Tabauipl. Pa3dupars pa3inuuyHble PELICHHUs, 3aIUCH
peLIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh ApOOHBIMU YHCIAMHU B PEATBbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMompbI0 meAarora OLEHUBATH IOJTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IpPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDb OIINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

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

*Muororpannuku. M300paxeHre MHOTOIpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napaenenunea.
O06BéM KyOa, IpAMOYTOJIBHOTO Mapajulesenumneaa™.

PacnozHaBaTp Ha 4epTeskax, PHCYHKAaX, B OKpYKalIIeM
MHpe IPSMOYTOJIbHBIN Mapanienenumnes, Ky0, MHOrOrpaHHHKH,
ONUCBHIBATH, MCHOJB3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBI.

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

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

napajuieNienune/a, MHOTOITPAaHHUKOB, WCIOJNB3Ysl MOJCIH IPHU
HEO0OXOIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

PacnosnaBare pa3BéPTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napajienenurne] U3 Oymarua U npodux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJAb ITOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBHOTO MapajuieNienuIiea ¢ Oopoi Ha
ITOPUTM Y4eOHBIX JIEHCTBUI; WMCCIeT0BATh 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 BBICKA3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3aa4u U3 peajabHON KU3HMU.

IloBTOpEHUE
M 00001IeHIE
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUIA.

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

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYHUCICHUH,
NpUMEHATHh CBOiicTBa apudMeTHUecKux JeHCTBUH Ui
paloHaIN3aui BEIYUCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JCHCTBUNA M
CaMOIIPOBEPKY pe3yJabTaTa BHIYUCICHUH.

Pematy mnpocreiilime 3amaudM U3  PEAIBHOW  KU3HH,
NPUMEHATHL MaTeMaTHYecKHe 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPAaBHUBATb  CIOCOOBI  PCIICHUSA
PalMOHAJIBHBIN CIOC00.

cnocodamu,
BbIOMpPaATh

Pa3HBIMH
3aj1aum,

6 kiaacc (e menee 170 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI A1eSITeIbHOCTH 00y4al0IIMXCS

4acoB)
HarypanbHbie Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJHATL apudMeTnyeckue AeficTBHSI C MHOTO3HAYHBIMH
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHCJIaMHM, HAXOAUTh 3HAYCHHUSA UYHCIOBBIX
(30 ) UCTIONIb30BaHue CKOOOK. OKpyTiieHHne HATYpalbHBIX YHCET. BBIPQXXEHHH CO CKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHUS




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

Pa3znoxeHne umncna Ha INPOCTBIE MHOXHUTENU. JlenmmMoCTb
CYMMBI U IIPOU3BEICHMUS. [[ereHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a1ad.

BBIPAXKEHUM, COJIEpKALIUX CTECTICHHU.

BbhInoIHATL NPUKMAKY M OLEHKY 3HAYEHUN YMCIIOBBIX
BBIPAYKEHUH, MIPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnons3oBaTe NpH  BBIYMCICHUSAX MepeMeCTHTEbHOE H
coyerarejibHOe CBOMCTBA CJIOKEHUS M YMHOKEHHUS,
*pacnpenenTebHOe CBOICTBO YMHOKEHHS] OTHOCUTEJIBHO
CJI0KeHHS ™, CBOICTBA apu(PMeTHUYECKHUX JIeHCTBHIA.
HccaenoBarb,  4YKCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE YKCTIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelsd M  KpaTHOrIOo,
HauOOJBIIEr0 OOIIEro JCHUTEASA M HAUMEHBIICTO OO0IIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHUCEJ; MCIOJIb30BaTh 3TH
MOHATHS MPHU PEIICHUH 3a/1a4 (TIpU HEOOXOIUMOCTH C OIOPOH Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSITL AJNTOPUTMBI BBHIYHMCICHUS HaWOOIBIIET0 OOIIETro
JIEUTENsI W HAaWMMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM PA3JI0KEHUS YUCiIa HA TPOCThIE MHOKHUTEIIH.
HccnenoBath cBOMCTBA JIEIMMOCTH CYMMbl U MPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IUIAH.

IlpuBoauTsL mNpUMepPbI 4YHUCET C 33JaHHBIMM CBOMCTBAaMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPXKICHUS O CBOMCTBAX
qucell, OMPOBEPraTh HEBEPHbIE YTBEP)KIEHUS C IOMOUIbIO
KOHTPIIPUMEPOB.

KoncTpyupoBare  MaTeMaTHyeckue  NpelJOKEHUSA  C
MTOMOIIIBIO CBSA30K «HY, KUATN», «ECHH..., TO...» M0 00pasily.
PemaTthb TEKCTOBBIC 3a/1a4H, BKIIFOUYAIOIIUE TTOHITHS AECTUMOCTH,
apudmeTnyeckuM CcrnocoOOM, UCHOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOMPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pPELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

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

Kputnueckn oneHHBaTh MOJIyYeHHBIH pe3yJibTaT, HAXOAUTh




OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

*Tlepnenaukynsipublie npsmele. [lapaniensubie npsmeie™.

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

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aUMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

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

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHBIE U
napajuiejabHble  CTOpOHbI. WM300paxkaTb MHOIOYTOJIBHUKU C
napayuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iry.
Haxozme pacCToaHuC MCKAY JABYMS TOUYKAMM, OT TOYKHU OO
OpsIMOW, JUIMHY MyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIONB3YsI IU(POBBIE PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHass  JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0Ow,
cokpaieHue ipodeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Jecsatuunble [poOu U METpUUYECcKas CUCTEMa Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHre B JaHHOM OTHOIICHWH. *Macmrad™,
TIPOTTOPIIHSL.

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

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

CpaBHHMBaTh M YNOPSIIOYHMBATH JPOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCIMOJIb30BaTh
IKBHBAJEHTHbIE TPEICTABJEHHsT IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, NIPU BbIYMCICHUSAX (IpU HEOOXOJUMOCTU C
HaMpaBJIsIoONIEi TOMOUIBIO).

Hcnoab3oBaTh JeCATHUHBIE ApoOM Tpu Ipeodpa3oBaHUU
BEJIMYMH B METPUUYECKOMN CHCTEME MEP.

BoinoaHATH apudmMeTnyecKkue 1eidcTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusa ApoOel, BBIOMPATH CHOCO0, TPUMEHATH
CBOiicTBAa apu(PMETHUECKUX IEHCTBUI A1 pallMOHATH3AIUU
BBIYMCIICHUM.




CocTaBisiTb OTHOUIEHHMS M IPONOPLHH, HAXOAUTH OTHOLIEHUE
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 ¢ OMOpol Ha aAITOPUTM YUEOHBIX ACHCTBUM.
OOBSACHATH, YTO TAKOE MPOLICHT, YIIOTPEOIATH 000POTHI PEUYH CO
CJIOBOM «IIPOIICHT». BhIpamkaTh 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, MPOLEHTHI, NPOMOPIMH, HA
HaXOXJAeHue ApoOu (TPOIEeHTa) OT BETUYHUHBI U BETUYHHBI 110 €€
npoOu (TpoleHTty), apoOu (IPOLIEHTa), KOTOPBIA COCTaBIISIET
onHa BenuuyuHa oT Apyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATDH PA3JIMYHBIC PEUICHHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3aj]a4y Mpy HEOOXOJUMOCTH C HAINPABIISAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamuo ©3 TAOMUI U JAMACPAMM,
UHTEPIPETHPOBATH TaOIUYHBIC JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(69)

*QOceBas cumMmeTpus. LleHTpanbHas CUMMETpHSL.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CuMmmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOILBIO MHCTPYMEHTOB (UTYpYy (OTpPE3OK,
JIOMaHyl0, TPEYrOJbHUK, TNPSIMOYTOJIBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLLEH TOMOILBIO.

Haxoauth npuMepbl CHMMETPUH B OKPYKaIOILEM MUPE.
MopneaupoBarh U3 Oymarn 1Be (GUIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO INPSIMOM; 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. *byKkBeHHblE  BBIp@KEHUS U YHCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbL.

Hcnoab3oBath OYKBBI U151 0003HAYCHHs YHCEN, IIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKICHHMA, COCTABISATh OYKBEHHBIE
BBIPAXKEHHUS IO YCIIOBUIO 3aa4H.

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

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

3anucbiBaTh dpopmyiibi: nepumMeTpa u IUIOIIAa N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIOIIAJN
KpPYTa; BHINOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocraBiasTh (OPMYJIbI, BBIPAKAIOLIUE 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, KBagpaT: CBOWCTBA CTOpPOH,  VIJIOB,
JMaroHanei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

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

*TIpakTuueckas padora «Ilnomaas kpyran™.

N300pakaTt, Ha HEIWHOBAHHOW U KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH CBOICTBaMH: C
NapaJuIeIbHBIMY, TEPIEHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEIPEHHBIM TPEeyrojabHUK.
IIpennarars 1 00CyK1aTh CNOCO0BI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOM HA BOIPOCHBIH TUIaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHHUS O TMPSAMOYTOJIbHUKE, KBaJpare, Pacrno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MIOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
4uCcI€ B MHOTOYTOJIbHHMKE, CPABHUBATH YIJIbI; PAclO3HABATH
OCTpBbI€, IPSIMBbIE, TYIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBatb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBINH,




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

Boeruucasrte epuMeTp MHOT'OYTOJIbHUKA, IJI0IIA/Tb
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSMOYTOJIbHUKU, HA PaBHbIE
GUryphl, HUCIHOIB30BaTh METPUUYCCKUE EAMHUIIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha allTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudankEéHHOEe U3MepeHne JIUH U IUIOIanen
Ha KJIeT4aroil Oymare, NpuOIMKEHHOE W3MEPEHUE JUIMHBI
OKPYXHOCTH, IIOILAN KPYyTa.

IHoaoxxkuTEIBHBIE H

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

IIpuBOAMTH NpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

OTpHNATEe/IbHBIE  |MHTEpHpeTays MOMyIs. YKucI0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCEIL.
mcIa TonokuTensibie 1 OTpuuaTensibre wumcia.  Cpasherme | 300PaKaTh UEIbIC YMCIA, TONOKHTEILHBIC H OTPHIATCIHHBIC
(40 4) HOMOKHTETBHBIX M OTPHLATEIBHBIX dncer. Apudmernucciue | HCIa TOUKAMH HA WHCIOBOH IPAMOMH, HCNIOIB30BATE THCIIOBYIO
JEHCTBYSA C TTOI0KUTENBHBIMU U OTPHLATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHHA GHCCI.
PelweH1e TEKCTOBbIX 311, IpuMeHsT, NPABWJIA CPABHEHHUS, YHNOPSAOYMBATHL IlEIbIe
qucia; *HaXoAuTh MOy b yucaa™.
@®opMyIMpPOBAThH NPABUJIA BLUUCICHUS C TOJI0KHTENLHBIMU U
OTPHULIATENBLHBIMA YUCIAMH, HAXOAUTH 3HAYEHHSI YHMCIIOBBIX
BBIPAKECHH, COZEpIKaLLNX JEUCTBUSA
C TOJOXHUTENLHBIMA M OTPMIATENbHBIMM YMCIAMH  MpH
HE0OXOMMOCTH C OTIOPOii Ha AITOPHTM IPaBUJIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS W yMHOXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Ipeacrapaenne | [IpAMOyronbHas  CHCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JIAHHBIX KoOpaMHATHI TOUKU Ha IJIOCKOCTH, abCIycca ¥ OpJMHATA. CHUCTEMBI ~ KOOpDAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMbL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPIMHATHON MIIOCKOCTH TOUKH M

[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;
MHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE TUATPAMMBI.
Hcnoab3oBarh nHGOPMANMIO, MPEACTABICHHYIO B TabIuIax,




Ha JauarpamMmax Juisl PelIeHHs] TEKCTOBBIX 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
IPOCTPAHCTBEHHBIX QUTYPY.

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

Pacno3HaBaTh Ha YepTe)kKax, pUCYHKAX, ONUCHIBATH [IMPAMULY,
OpuU3My, LMIMHIAP, KOHYC, LIap, HM300pazkaTb UX OT PYKH,
MOJeJUPOBaTh U3 Oymaru, IUIaCTHIIMHA, IPOBOJOKH U . C
Harnpasisiromeil nomompio. [puBoauTh MpuMepbl 00BEKTOB
OKPY’KaIOILIEro MUpa, UMEIOLINX (GOPMbl HA3BaHHBIX Tell.
Hcnonb30BaTh TEPMHUHOJIOTMIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

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

Pacno3naBath pPa3BEPTKU Mapajulenenunena, Kyba, MpHU3MBI,
UpaMU/Ibl, KOHYCa, HWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBIAOLICH
MTOMOLUIBIO.

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

N3mepsaTs Ha Moaeasix: JUIMHBI pEOEpP MHOIOTrPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPAMOYTOJIBHOTO
napajjenenunena, Kyba; HCIOJb30BaTh €AMHUIBI M3MEPEHHS
00b€Ma; BBIYHCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajuleNIeUIe0B; peliaTh 3aa4i C PEaIbHBIMU JaHHBIMU C
OTIOPO# Ha CIIPABOYHYIO WH(POpPMAIIHIO.

[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.

Bb10upaTh c1oco6 CpaBHEHHs YKMCEl, BBIYUCICHUM, IPUMEHATH
CBOIiCTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIUMCIICHU.

PemaTthb npocreiimme 3a1auu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKUe 3HAHWs JJI pPELIeHUs 3a7ad U3 APYrux
MIPEAMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMM.
OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJIHSAEMbBIX JEUCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

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

7 kaacc (He menee 102 )

Ha3zBanmue

paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE€ CoAcpKaHuEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcsl

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 YHOPSA0YMBATH APOOH, 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
JECSATUYHYIO 1pO0b.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BBIYMCJIEHHS] 3HAYEHHIT IPOOHBIX BBIPaKeHHH, COIepKaIUX
OOBIKHOBEHHBIE U  JECATHYHbIE JpOOM: 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 LEBIMHU YHCIaMH (TIPH HEOOXOJMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

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

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) C ONOPOH Ha CIIPaBOYHYIO MH(OpMALUIO.

[lonuMarts cMbICa 3aMMCH OOJBIIMX YHCET € MOMOUILIO
AeCATHYHBIX Apoleil U cTeneHel uynciaa 10, IpUMEHATH UX B
peaJIbHbIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypalbHbIX YHUCEIL.

Pemiath mpocreiinme 3a1a4u Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIUH,
Ha HaxOoXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e npobu (TIpoIIeHTY), IpoOu (TMPOIICHTA), KOTOPBIA COCTABISET
onHa BenuuuHa oT aApyrod. IlpuBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHbIC PELICHUS, 3alIUCH PELIEHUIN TEKCTOBBIX
3ajau.

Pacno3naBath M 00bSCHATH, ONIMPASACH HA ONIPENEIICHNUS, TIPSIMO
IIPONOPLUOHAIIBHBIE " o0paTHO HPONOPLUOHATbHbIE
3aBHCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye nmpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
Ha  IpoOM, TNpOLEHTbI, TNPAMYI® U  00paTHYIO
NPONOPUHOHAIBHOCTH, IPONOPLHUH.

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 anreOpanyeckoi
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 yMHOXXEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJIEHa Ha MHOIOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBI M KBaJpaTra pa3HOCTH C OIOPOH Ha CIPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
yTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEJS, IPUMEHEHUS
dopMynbl  pa3sHOCTH KBaApaToB, (HOpMyNT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJIMETOB, W3
peanbHOU NMPAKTHUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTH MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JInneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON

IEpPEMEHHOM, pelieHue JIMHEHHbIX ypaBHeHUH. Pemenne 3aqau
C IOMOIIBIO YPaBHEHHUH.

*JIuneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU M €r0 TpapuK™.
Cucrema IByX JUHEHHBIX YpaBHEHUN C IBYMS MIEpPEMEHHBIMHU.
Pemenne cucreM ypaBHEHUH CcIOCOOOM MOJCTAHOBKU U
CIOCOOOM CIIOKEHHUSL.

PemaTh 1MHEHHOE YpPaBHEHHE C OJTHON IEPEMEHHONU, MPUMEHSA
NMpaBMJIa N1IEPEXOAA OT UCXOJHOTO YPABHEHMS K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [poBepsAThb, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IMogOupars npuMepnl Map 4YHUCEN, SBISIIOIMIMXCS pPELICHUEM
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 PELICHHUs YPABHEHU.

HaxonuTth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsI IEPEMEHHBIMU C OITOPOM Ha aJIrOPUTM YUEOHBIX IEHCTBHM.
CocTaBjATh U peniaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIIOBUIO 3aJaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJaud TOJY4YeHHBIH pe3yabTaT C ONOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpauKH.
DOYyHKIUHT

Koopnnaara Toukm Ha mnpsAMod. YHCIOBbIE NPOMEKYTKH.
PaccrosiHre Mex 1y IByMsI TOYKaMH KOOPAMHATHOU NPSMOU
[IpssMoyrosibHas crcTeMa KOOpJAWHAT Ha IUIOCKOCTH. [Iprmepst

HN3o00paxkatsh Ha KOOPJWHATHOU 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 dbyakuun. 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 mpencTaBieHus U aHAIM3a Pa3HOOOpa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YPOBHE MOHATHE (YHKIIUH, OBJIAICBAThH
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

PacnosnaBath JUHEHHYIO QyHKIUIO Y = KX + b, onmuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puiueHToB K u b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH 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.
OcymiecTBASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUA U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4eCKHe 3HAHUSl Ui DPEIICHMS 3a1a4 W3 APYrux
IIPEAMETOB.

Pemiars mnpocreiinMe TeKCTOBbIE 3a1a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4u.

8 kiacc (e menee 102 u)




Ha3Banme
pa3naesa (Tembl)
Kypca (4uciao
4acoB)

OcHoBHoOe coepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

Yucaa n
BBIYHCJICHHUS.
KBaaparubie
KOPHU

(15 q)

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

YpaBHEeHUE BUIA X2 = a.

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

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

I[IpumeHsSITHL OllEpallMIO HU3BJICYEHUS KBAJpPAaTHOTO KOpPHS W3
quCia, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHblE KOPHU LEJIBIMH  YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

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

UccnenoBary ypaBHEHHE X2 = d, HaXoAWUTb TOYHBIE U
npubimxEHHbIe KopHU ipu & > 0.

HccnenoBarh cBOMCTBAa KBAaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKECHUIH.

BbinosHATL mpocreiimne mnpeo0pa3’oBaHUs  BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTPUYECKUX U PU3NYEeCKUX GOpMyJI MPU HEOOXOJAUMOCTH C
OIOpO¥ Ha MPAaBHUJIO.

BorunciasTh 3HaYeHHs1 BBIPAXKEHUHN, COJAEpKAIIMX KBaJpaTHbIE
KOpPHU, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISATOP.
HUcnoab3oBath B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBIE C NPUOTMHKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAaKOMUTBCA C HICTOPUEH pa3BUTHS MAaTeMAaTHKH.

Yuciaa u

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

@opMyJIMPOBATH ONPeIeeHne CTEIIEHH C LIeNbIM 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 1O BU3yaJIbHOW OTIOpE).

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

Hcnonb3oBaTh 3amMch YWCET B CTaHAAPTHOM BHUAE JUIS
BEIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEILHOCTH IPOIIECCOB B
OKpY’KalolieM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJIMYECKOiIi (popme U
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IENIBIM
nmokasareneMm (Ipu  HEOOXOIUMOCTH C  HUCIOJb30BAaHUEM
BU3YJILHOW OTIOPHI).

IIpuMmensiTh  cBOWCTBA CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPOKEHUH, COJEPKAIIUX CTEIEHH C IIEJbIM IOKAa3aTelieM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAnuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXXEHUE, JIeNIeHNe, BO3BE/ICHUE B CTETICHB ).

AsiredOpanyeckue
BbIpaKeHHSI.
KBaaparublii
TPEXYJIeH

(S9)

KBanpatubiit Tpéxunen. Pa3noxeHue kKBaJpaTHOro TpéxusieHa
Ha MHOKHUTEIIH.

Pacno3HaBarh  KBaJpaTHBIM  TpPEXUIEH,  YCTaHABIUBATH
BO3MOHOCTb €r0 pa3j0KeHUs Ha MHOXKHUTEIH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJpaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IPaBUIIA.

Aaredpanyeckue
BBbIpa/KeHHS.
AJiredpanyeckas
ApooOL

(1549)

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

CrnoxeHnue, BBIUYUTAHUE, YMHOKEHHE U JieNieHe
anreOpanmdeckux  apoOeit. [IpeoOpazoBaHue BbIpaKEHUH,
coJiepKalux anredOpandeckue Apoou.

3anuceiBaTh anredpanydeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIPEEIIEHUS] PALIUOHAIIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBHIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJISITOpA.
@opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHUMEHSTH €ro Ul TpeoOpa3oBaHus IpoOeH.

BoinogHaTs aeiicTBUsl ¢ anreOpandyeckuMH JApoOsSMU TMpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (pU3MUECKUX, TCOMETPUUYECKHUX,
OTNUCHIBAIOIIMX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS

(15 49)

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

Pemenne TEKCTOBBIX 3aJad C IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.

3anucpiBaTh (QOpMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
UCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IMpoBoauTs  mpocreiiliie  HMCCAEAOBAHMS  KBAaJAPATHBIX
YpaBHEHUH.

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

HabaogaTts M aHAJIM3MPOBATH CBSI3b MEXAY KOPHAMHU U
K03 pHIHEeHTaMU KBAJPAaTHOTO YPAaBHEHHUSI.

*TIpuMeHsTh TeopemMy Buera TUIs pelieHus
3aj1a4 (C UCIOIb30BaHUEM o0pasia)*.

Pemats TekcTOBBIE 3aJayl  anreOpanvyeckuM CHocoOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIMPOBKH YCIOBHUS 3aJaudl K
anreObpanveckol MOJAENTH MyTEM COCTaBJICHHS ypaBHEHHS (IIpU
HEOOXOUMOCTH C  HampaBJAIOIIEd TOMOINBI0);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aareOpsl.

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 peleHus CHCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

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

Pacno3HaBaTh JTUHEIHBIE YPaBHEHUS C IBYMS IIEPEMEHHBIMH.
Ctpouth rpaQuKy JIMHEHHBIX YPAaBHEHMH, B TOM 4HCIE
HCNoJb3ysi HH(poBbie pecypcesl (P HEOOXOIUMOCTH C
ONOpPOM Ha aAJITOPUTM Y4E€OHBIX JIEUCTBUM).

Pa3nuuyare napajulespHBIE M NIEPECEKAIOIINECS NPSMbIE 110 UX
YpaBHEHHUSM.

Pematp cucreMsl [ABYX JIMHEHHBIX YPAaBHEHUNW C JBYMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

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

*TIpuBoauTh rpaduyecKyl0 HMHTEPNPETANMI0  PEIICHUs




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IBYMs
MepeMEeHHbIMU. *
PemaTth TeKkcTOBBIE 321a4H ANTreOpaMyECKUM CIIOCOOOM.

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

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

HepaBencrsa OlHOI mnepemMeHHOW U uX pemeHue. Cuctemsl 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 peleHus JIMHEHHOr0 HEPABEHCTBA U UX CUCTEM | M300pakaTh PellIEHUE 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 ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Mcmosb3oBaTh  (QYHKIIMOHAIBHYIO ~ TEPMHHOJIOTHIO U

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

NOHATHSA I'padux ¢ynkuuu. CpoiicTBa (GyHKIWH, UX OTOOpakeHHE Ha | BhIYMCAATHL 3HAYeHHs1 QYHKIUH, 3a1aHHBIX GopMmynaMu (Tipu

Sy rpaduxe. HEOOXO/JMMOCTH HCIOJIb30BaTh KalbKYJISTOpP); COCTABJIATH
TA0 MBI 3HAYEHHIT QYHKINY.
CTpouTh N0 TOYKaM rpadpuku QyHKIUH.
OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Irpauyeckoro
OpEJCTaBICHU MpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHHOJOTHIO  H
CHMBOJIMKY.
HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOIMIUX peabHbIE
npoueccsl U sBiacHUS. IIpuBOAUTHL NpHUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNIBIOTEPHbIE POTPAMMBI [UIS IIOCTPOEHUS
rpaduKoB PYHKIUI U U3y4eHHS UX CBOICTB

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

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

byHKunu DyHKIMH, ONMCHIBAIOUIME  MPSAMYID U o0paTHyto | B HeclIOXHBIX cilydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH

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




I'padux dysakmmm y
dyakuuny = X2,y

X2

pelleHre ypaBHEHUHN U CUCTEM ypaBHEHHI. >

k
XXy = x Y =~ *rpauueckoe

OnuchiBaTh XapakTep HW3MEHEHHUS OJHOM BEJIMYUHBI B
3aBHCHMOCTH OT U3MEHEHUS IPYroi

Pacno3naBats Buabl u3ydaeMmbix ¢QyHkiuid. Iloka3piBaTh
CXeMATHYEeCKH TIOJIOKEHHWE Ha KOOPAWHATHON IJIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X2, y =X,

y =Ry =t
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /U1 PELIECHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YpaBHEHHI.

I[IpumensTey uudpoBbIe pecypchbl U IOCTPOSHUS TpapUKOB
GbyHKIHA.

IloBTOpPEHME
U 00001IeHuE
(64)

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

IIpuMeHATH cnmOCOOBI CPAaBHEHUS YHCEJl, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yjibTaTa BBIUMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.

Pemare 3agaum M3 peajbHOH JKM3HHM, IIPMMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUI peleHus 3ajad U3  Jpyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4Hu.

9 kjaacc (ae meHee 102 )

Ha3Baumue
pasnesa (TemMbl)
Kypca (4HcJ10

OcHoBHOe coaepkaHue

OcHoBHbBIE BU/BI AeSITeIbHOCTH 00y4aI0 M XCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppanuoHanbHble Yicia, KOHEUHbIe U | Pa3BuBaTh mpeacraBieHHsi O 4YHCIaxX: OT MHOXECTBa
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC I[pO6I/I. MHuokecTBO HaTypaJbHBIX YUCEII JO MHOXKCCTBA HeﬁCTBHTeHBHBIX HUCCII.




JlelicTBUTEIbLHDbIE
quciaa
99

JEHUCTBUTEIIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA  Kak
OecKOHEeUHbIE JIeCATHUYHBIE npoOu. B3ammHO 0aHO3HAYHOE
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 wuucen. [lpukuaka u  OIEHKAa pPeE3yjIbTaTOB
BBIYMCIICHUM.

O3HaKOMUTBHCH c BO3MOKHOCTBIO MPEJCTABICHUS
JNEHUCTBUTEILHOTO YHClIa KaK OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATHh JICCATUYHbIE NPUOIIKEHUS paAlMOHAJIBHBIX U
UPPALMOHATIBHBIX YUCEI.

*3anucpiBaTh, CPAaBHMBATh " YHOPSiI0YMBATh
JIEUCTBUTEIIbHBIC YK CIIa™.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe [JelCTBUS C PAlMOHAILHBIMU YHCIAMU;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM IOKa3aTeasiMU U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAKEHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YyuCesl B MPAKTUYECKOM IESITENbHOCTH YEJI0BEKA.
AHaMM3MPOBaTh M JeJaThb BBIBOAbI (110CJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOTMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTh JEHCTBUTEIBHBIE YNCIIA, BHIMOJHATH NPUKUIAKY
pe3ysipTaTa  BBIYMCICHUM, OLEHKY 3HAUY€HUH  YUCIIOBBIX
BBIPAKCHUM.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATUKH.

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. *

Pemenue npoGHO-paliiOHaNbHBIX YPaBHEHUH.

Permenue TekCTOBBIX 3aau anredOpandeckuM METOIOM.

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 YpPaBHEHUS.

Pemaths JMHeliHble H KBajJpaTHble YPaBHEHHWs, YPaBHCHUS,
CBOJASIIMECS K HHMM, IpocTelline JIpoOHO-pallioHaIbHbIE
yYpaBHEHHS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
crocobamu.

3HAKOMUTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN

YpaBHeHust

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

OcBanBaTh U NPUMEHSATH INPUEMBI PEHICHUS CUCTEMBI JIBYX




1 HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMH U
eé peweHue. PemeHune cucteM ABYyX YpaBHEHUN, 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 JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHECHUE HE SBJISCTCS TUHEHHBIM
(o BU3yasIbHOM omope).

Hcnonb3oBaTh (QyHKIHOHATBHO-TPAUUYECKUE MPEACTABICHUS
JUI pellieHHs] U HCCJIeI0BAHNS YPABHEHUH U CUCTEM.
AHAJIUM3MPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoOOM: MepPexXoaUuTh OT CJIOBECHON (POPMYIMPOBKH yCIOBHS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABIICHUS CUCTEMBI
YpaBHEHHUI; pemaThb COCTABICHHYIO CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS 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'paguueckas  MHTepHIpeTanusi 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 JUHEIHbIE U KBAJpaTHbIE HEPABEHCTBA.

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

PemaTh KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
MIpPEJICTaBICHHUS.

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

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 pynxumit:y = kx,y = kx + b,,y = ax?,y = ax,y

Pacno3naBaTh BU/bl U3y4aeMbIX (QYHKIMI; HILTHOCTPHPOBATH

CXeMATHYEeCKH, O0BSICHATH DPACIOJ0KEHUE HAa KOOPIAMHATHOU

TUIOCKOCTHU rpadukoB pyHKImid Buaa: 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 GopMyIie.
[IpuBoanTs, mNpUMeEpPbI KBAJPAaTHUHBIX 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
(yHKIMA, 3a7aHHEIX hopMydaMu BHAay = ax2,y = ax’> + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (mpu HeOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

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

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEOBATEIBLHOCTH.

3amaHne TOCIIeAOBAaTEIFHOCTH PEKYPPEHTHOH (dopmynol u
dopmynoit N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. opmysl 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
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIEI0BATEIbHOCTH.

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  TEOMETPUUYECKYIO
IPOTPECCUU NPH pa3HbIX Crloco0ax 3aJaHMus.

Pemath 3a7auu ¢ HCHONBb30BaHMEM (GOpMyT N-TO wiIEHa
apu(METUYECKOH U TE€OMETPHUUECKOW IPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*H300paxkaTh WICHBl IIOCIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJIMHATHOMN TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl IPOLECCOB M SIBJCHUH U3 PeanbHON
KHU3HU, WUIIOCTPUPYIOUINE U3MEHEHHE B apUpMeTHUecKOi
IPOTpPecCud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaQuuecKu™.

Pemiath mpocreiilnme 3aga4yM, CBSA3aHHBIE C YHCIOBBIMHU
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 KaJIbKYJIsTOpa). >
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHS MATEMATUKU.

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;
rpaduyueckoe perieHre ypaBHEHUN 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, 1I€JI0€ YHUCIIO, MOAYJb 4YMCa, OOBIKHOBEHHas U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHB.

BbInoJHATH JeHCTBUSA, CPABHUBATH M YNIOPSA04YMBATh YUCIIA,
MPEACTABISITh YHCIA HAa KOOPAMHATHOM IPSAMOM, OKpYIJIATH
YKCla; BBINOJHATH MNPUKUAKY M OLEHKY pe3yibrara
BBIYMCIICHH.

PemiaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEPKAIIUE IPOLICHTHI, 101,

YacTH, BbIPaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccrosiHue, 1l€éHa — KOJMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3ouparhb peasibHble KU3HEHHBIE CUTYallud, GOopMyJIHpPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, NPUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUAMM: CTEIEHb C LEJIBIM IOKA3aTeleM,
apudmeTnyeckuit KBa/IpPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas JpoOb, TOXKIIECTBO.




BbINOHATH OCHOBHBIE [EHCTBHS: BBIOJHATH PACUYETHI 110
dbopMynaM, TpeoOpazoBLIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3ioKeHHEe MHOTOYJICHAa HAa MHOXHTEIH, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyN pa3HOCTH KBAaJpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAIHUIO);
HaXOJUTh [JONYCTUMBIE 3HAUEHUS IEPEMEHHbIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHHUSL.

OnepupoBath nousiTusaMu: QyHKIMS, rpaduK QYHKIUHN, HYIH
(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yObIBaHMs, HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

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

OnepupoBaTh MNOHATHSIMH: IpsMas IPOHNOPLMOHAIBHOCTD,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKUus, napabdoia, runepooa.

Hcnoab3oBaTh rpadpuku s ONIPEIeICeHUs CBOMCTB, IPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyrux Yy4eOHBIX
MPEIMETOB U pealbHON KHU3HU; MOAETHPOBATH C MOMOIIBIO
rpaMKOB peajbHbIe MPOLECCH U SBICHMUS.

Boipaxkarth popMysiaMmu 3aBUCUMOCTU MEXKIY BEIIMUMHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (I1I0O 'TOJAM OBYYEHUA)

7 knacc (He MeHee 68 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS




4acoB)

IIpocreiimme [Tpocreiine reoMeTpuuecKue 0ObEKTHI: TOUKU, IPSIMbIE, JIy4d | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEIECHMUSL.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAaHas. Pacno3naBaTh  M3y4YeHHblE  Te€OMETpUUYECKHE  (UTYpHI,
durypsi CMeKHBIE U BEPTUKAJIBHBIE YIIBI. onmpeeJiATh UX B3aUMHOE pACIOJIOKEHUE, 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).
BeJIMYNH Ilepumerp u  miomans  ¢uryp, cocrtaBieHHbIX  u3|I[IpoBoAMTH IpOCTEHIIIE TOCTPOSHUS C OMOIIBIO IIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH JINHEHHBIE U YTIIOBbIE BETUYUHBI FEOMETPUUECKUX 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
dburyp.
IMpoBoauTk Ki1accu(pUKalMIO YIIIOB, BHIYUCIATDH JIUHEWHbIE U
YIJIOBBIE BEIIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOAUMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHU.
TpeyronbHuku [TonsiTue O  paBHBIX TpeyroJbHHUKaXx M  NepBUYHBIC | Pacmo3dHaBaTh mapbl PaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) OpEICTaBICHNUs O PaBHBIX (KOHIPYIHTHBIX) ¢Qurypax. Tpu|ueprexax (c ykazaHHMEM NPU3HAKOB) NpPU HEOOXOAMMOCTHU C

MIpU3HAKa PaBEHCTBA TPEYTOJbHUKOB.
[Ipu3Haku  paBeHCTBA  MPSAMOYTOJIBHBIX  TPEYrOJbHUKOB.
CBOICTBO MeIMaHBbI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpEeHHBIC U PABHOCTOPOHHUE TPEYroIbHUKH. [Ipru3Haku
U CBOMCTBA paBHOOEAPEHHOTO TPEYTOJbHUKA.

[IpoTtuB Oonblielt CTOPOHBI TPEYTOJBHUKA JIKHUT OOIBIIUNA
yTOII.

[Ipocreiiiine HepaBeHCTBA B TE€OMETPHH.
TpeyroyibHUKa. HepaBeHcTBO TOMaHOK ™.

*HepaseHcTBo

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cineacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIPEEICHHUS: 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.

@®opmyanpoBaTh CBOWCTBA M INPU3HAKU DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

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

Hcnoab3oBaTh LUPPOBBIE pECYpChl AJS  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHbie [TapayuenpHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  NMOHAATHE  IAPAUICIBHBIX  HIPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NePECEUCHUH NTapAJIJICIIbHBIX IPSIMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 0Opa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHIKa [TpusHak  napauIeIbHOCTH  NPAMBIX  YE€pe3  PAaBEHCTBO | MapaJUIEIbHBIX NIPSAMBIX CEKYILLEH
(14 v) paccTOsTHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSMOM. IIpoBoauTe pokazarenbcTBa. PopmyaMpoBaTh TeopeMy
CymMa yriioB TpeyroJlbHMUKa 1 MHOTOYT'OJIbHUKA. [ApAJUIEIBHOCTH  JBYX IpPSIMBIX C  IIOMOILIBIO  YIJIOB,
Bremnue yrisl TpeyrojibHHUKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucinoBble U OyKBEHHbIE 3HA4YE€HUS YIJIOB B
reOMETPUUYECKUX 3aJjauyaxX ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPHUU.
OxkpyxHOCTH OKpy’KHOCTb, XOPJIbI U TUAMETPBI, UX cBoiicTBa. KacaTenbHas k | @PopMyJMpoOBaThL  ONpedeeHHs:  OKPY)KHOCTH, XOPJBI,
U KPYT. OKpyXHOCTU. OKpY)KHOCTb, BIIMCaHHas B yroj. *[loHsTHe o|anaMerpa W KacaTelbHOM K OKpyxkHOCTH. M3yuaTh uX
I'eomerpuueckune |I'MT, npumeHenue B 3amadax. buccekTpuca u cepeaVHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA NEPIEHIUKYIIAP KaKk FTEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM YHCIIE HCMOJIB3YSl HH(POBbIE PeCypChl:
(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 a5 nokazaTenbcTBa TEOPEM O
MePECEUCHNH OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEINHHBIX




MEPHIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaneBaThr NOHATHAMHM  BIHCAHHOM M OMNHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKa, HaXOAMTh IEHTPbl 3THUX
OKPYKHOCTEHN ¢ OITOPOM Ha aJITOPUTM IpaBuIa.

PemiaTh OCHOBHBIE 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEpEeIMHHOTO MEepIeHANKYIspa AaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH0  TOYKYy W
MEePIEHANKYJIIPHON JaHHOW MpSIMON; OWCCEKTPUCHI JTaHHOTO
yrija; TPEyroJbHUKOB 110 pPa3jU4HBIM dJEMEHTaM IpHU
HEOOXOJMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHEi Pa3BUTHUS TEOMETPHUMU.

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 kiacc (He meHee 68 4)

HazBanmue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapamnenorpamm, ero npusHaku u cpoiicrBa. YactHsle cityuau | A300pakaTh W HAXOAUTH HA YepTexkaX YEThIPEXYTrOJbHUKU
" napajjiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpaT), HX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHas | @opMyJMpoBaTh onpeesIeHus: napajuiesiorpamma,

Tparneuuy.
*¥Y nBoenue Meauansl. LlenTpanbHas cumMMeTpus™

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

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




IPSIMOYTOJILHOM Tpameru.

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

Hcnoap3oBarh 1H(POBBIE pPECypchl ISl  HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema Pasieca

*Teopema Daiieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTPE3Kax.™

IIpoBOAMTH MOCTPOEHHUSI C IIOMOUIBIO LIUPKYJIS U JIMHENUKH C

U Teopema o Cpenusist TuHUS TpeyroibHuka. Tpanemnus, e€ cpeiHss IMHUs.  |UCIonb3oBaHue  Teopembl  (Dameca W TeopeMbl O
nponopuuoHaabH | *IIponopuuoHanbHble  OTPE3KH, IMOCTPOCHUE  UYETBEPTOrO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IPOTOPIMOHAIBHOTO OTPE3Ka. IPOTIOPIMOHATBHBI OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
Mo00HbIe CBoiicTBa IIEHTpa Macc B TPEYroJbHUKE. HAIJISTHOCTb.
TPeyroJbHUKH [TomoGuble  TpeyronmpHMkH. Tpu  mpuszHaka  1ogoOus | HaxoauTh MOZOOHBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(159) TPeyrojabHUKOB™. [IpakTHueckoe mpUuMeHEeHHE. yKa3aHHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOJO0OMS IpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOA.
PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C IOMOLIBIO
CaMOCTOSITENIFHOTO TIOCTPOCHHUSI YEPTEKEH M HAXOXKICHUS
HOJOOHBIX ~ TPEYroJbHUKOB  IPU  HEOOXOAUMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTh 10KA3aTEIHCTBA C UCIIOIb30BAHUEM IPU3HAKOB
M0100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C OMOopoil Ha
JITOPUTM y4eOHBIX JIEHCTBUH.
IpuMensiTb  TOJYYCHHBIE  3HAHWSA  TPH  PEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIPaBJISIOLIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPHUH.
Inomaan. [TonsiTue 06 001IEH TEOPHUH TUIOIIAIN. OBnaneBaTh NMePBHYHBLIMHU MPEACTABIEHUsIMH 00 001IeH
Haxoxnenue @opmynbl AN IUIOMIAAU  TPEYrojbHHKA, NapajjiesorpaMma. |T€Opud IUlomaaud (Mepbl), ¢opMyJHpoBaTh CBOWCTBA
nJjiomaaei *OTHOIICHHUE TUIOIIAACH TPEYrOoJHLHUKOB C OOIIMM OCHOBAaHUEM | TUIOIIAIH, BBISICHSATH X HATJISAHBIN CMBICI.
TPeyrojbHUKOB WK o01Iel BBICOTOIA. [Ipumensts  ¢opmyasl  MIOHIATUM  HapajliesorpaMMa,
M MHOTOYTOJIbHBIX |Bbramcnenne miomaneit cnoxHbeIX GUTYp depe3 pa3OMEHHE Ha |TPEYroJIbHWKa, Tpameuud ¢ OMopod Ha  CIPaBOYHYIO
¢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 JAMArOHAIU U yrojl MeXAy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoauth 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYAaTOMN
Oymare, HCIOJIb30BaTh Pa30MEHIE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUTOIIAIH [T PELICHUS TeOMETPUUYECKHIX 3ajad.

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

BbIyMcasTh IUI0MIAIA PA3IMYHBIX MHOTOYTOJIBHBIX (hUryp.
PemaTh 3aaun Ha IUIOMIAJb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIe COBMECTHOTO aHAN3a.

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.
COOTHOIIICHUSI ~ MEXKAY 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, MpoBepsITh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUrOHOMETPUYECKHME  COOTHOLUEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOM Ha CIPABOYHYIO
nH(pOpMaLIHIO.

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

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

IIpumeHsITH TOTYYEHHBIE 3HAHHUA U YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3anad (Mpu HEOOXOJUMOCTH C OMNOpOd Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUSA T€OMETPUMU.

OCHOBHOC

Yrael B
OKPY’KHOCTH.

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

@opMyJIMPOBATh OCHOBHBIE OIIPENEIECHUS, 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 MPU3HAKUA IIPU PELICHUU
3ajad.

IloBTOpEHueE, [loBTOpEeHHE OCHOBHBIX MOHATHUA U METOAOB KypcoB 7 u &|PemaTh 3aJaydM Ha NOBTOPEHUE, WLIOCTPUPYIOIIHUE CBS3U

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

3HAHMH

(4 1)

9 kjacc (He meHee 68 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUroHOMETpUYeCKUX (PyHKUMH yriaoB oT 0° no|d@opMyJupoBaThL  OmpeleieHHsi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|dyHKIUI TYNbIX M NPSMBIX YIJIOB C BU3YaJIbHOH OIMOPOW.
KOCHHYCOB M KocuHycoB. (OO00OmEHHass) Teopema CHHYCOB (¢ paguycoM | DPopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMHUCAHHOU OKpyXHOCTH). HaxoxaeHue AJMH CTOPOH U BEJIMUKH | PAINYCOM OMKUCAHHON OKPY>KHOCTH).

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 JTHHEHHBIX JIEMEHTOB (UTYp MPHU
Metpuyeckue Teopema 0 TpOM3BEAEHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu nonodus. Haxommts npuMepsl noaodus B
COOTHOLIEHHUS B NPOM3BEACHUU OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpyKaromen JeHCTBUTEIbHOCTH.
OKPYKHOCTH KacaTenabHOH. [IprMeHeHre B peleHny reOMeTpUYecKUX 3a1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLIEHUS MEXIY OTpEe3KaMu
(10 v) XOpJ, CEKyLIMX UM KacarellbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
Pemath reoMeTpHuUECKHE 3alaud W 33/Ja4d U3 peaTbHOMN
HU3HH C UCIIOJIb30BAaHUEM OJOOHBIX TPEYTrOJbHUKOB.™
BekTopsbi OmnpeneneHre BEKTOPOB, CIOXKEHHE M PAa3sHOCTh BEKTOPOB, | McmoJib30BaTh BEKTOPHl Kak HAlpaBICHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPA Ha YHUCIIO. HCCIIeI0BATh reoMeTPUYECKUi (nepemerenue) U
Pu3N4EeCKU U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyecknid (Cusia) CMBICTBI  BEKTOPOB C ONOpOH Ha
PaznoxeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.|BOIPOCHBIN IUIAH.
KoopauHats! BeKTOpA. 3HaTh omnpexejJeHHMsi CYMMbl W Pa3HOCTH BEKTOPOB,
CkanspHoe MNpOU3BEJICHUE BEKTOPOB, €ro INPUMEHEHHE JUIsl | yMHOKEHHUS BEKTOpa Ha qHCIIO, HCCIe0BaTh
HAXOXKJICHUS JJTUH U yTIIOB. TreOMETPUUCCKUI B (PU3NIECKHIA CMBICIIBI STHX OTIEPaLnii.
Pewienue 3a1a4 ¢ moMouIb10 BEKTOPOB. Pemats, reoMerpuyeckue 3aayd €  HCIHOJIb30BAHUEM
[IpumeHeHHe BEKTOPOB ISl PEUICHUS 3a/a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabIBaTh BEKTOD 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaJIspHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasiTh CyMMY, Pa3HOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOP/IMHATAX.
IpuMeHsiTh CKAISIPHOE TIPOM3BENEHUE ISl HAXOMKICHUS
JUIUH U YTJIOB.
JlekapToBbI JlexapTOBBI KOOPJMHATHI TOYEK HA TIOCKOCTH. OcBauBaTh NMOHSITHE TIPSIMOYTOJILHOW CUCTEMbI KOOPJIMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMONU.* YTIIOBOH KOA((HUIMEHT, TAHT€HC YIJIa |IeKapTOBBIX KOOPJHMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJUIeNIbHbIC M MEPIICHANKYIISIPHBIE TIPSIMBIE. HcceaenoBarh ypaBHEHHE MIPSIMOI 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 HAXOKIEHUE TOYEK [IEPECCUCHUS IIPSIMBIX
Y OKPY’KHOCTEH C MOMOIIBIO METOJAa KOOPANHAT.




Hcnoap3oBaTh CBOWCTBA YIIIOBOTO KO3(@uIMeHTa mpsiMoi
IpU PpELIEHUM 3aJad, A ONPEIEICHUsS PpacCIOJIOKEHUs
MPSIMOM.

IIpumeHATH KOOPAUHATHI IIPU PELIEHUU FE€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIsl TMOCTPOEHHUS MaTeMaTHUYeCKUX
MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMosb30BaThCest  UISL  IIOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMHU.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS 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 ornpezeneHue
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPAaBUJIbHBIX MHOTOYTOJIbHUKOB, ONpeaesiTh
YHCIIO 7T, JJIMHY AYTH U paidaHHYIO Mepy yriia o o0pasiry.

IMpaBUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU

1o xen ¥ HA00OpOT MO BU3yaJIbHOU OMOpe.

84) OnpeneasTs IIOMALb KPyTa.
BoiBoauts GopmyJibl (B TpalyCHOM U painaHHON Mepe) AT
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN IUJIaH.
BeruncasaTe 1miomand (Guryp, BKIIOYAIOUIMX 3JIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OOpOi Ha CIIPaBOYHYIO HH(POPMALIUIO.
Haxoautp ruioniaam B 3afia4ax peaibHON KU3HH.

JABuxenust *TloHsATHE O ABUKEHUU IIIOCKOCTH. Pa3oupary  npuMepsl,  WUIIOCTPUPYIOUIUE  INOHATHUSA

IJIOCKOCTH [TapamienpHelil IEpeHOC, MTOBOPOT U CUMMETpHUsA. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.

(6 v) CUMMETpPHH. @DopMyJIHPOBATH ONPEICICHUS IApALIEIBHOIO IEpPEeHoca,

[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 TAPAJIENIBbHBI NEPEHOC UM CUMMETPHUIO IIpU
pelIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30ouparh IpUMEpHI).




Hcnoan3oBaTh 1151 HOCTPOSHUS U UCCIIE0OBaHUHN LIUPPOBBIE
pecypcesL.™

IToBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(74)

[ToBTOpeHHE OCHOBHBIX TOHSATHH HW METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

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

TpeyroabHUKH.

[TapanienpHble U NEPIEHAUKYIISPHBIC IPSMBbIE.
OKpyXHOCTb U Kpyr. l'eoMeTpuueckue MOCTPOCHHS. YTIbI B

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

IIpsiMast 1 OKpPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannsie u OIMMCaHHBIC
YEThIPEXYTOJIbHUKH.

Teopema Iludaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYTOJIbHUKOB.

ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

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

BekTopbl Ha TIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, Yroi,
MHOTOYTOJIbHUK, PaBHOOCAPEHHBIM U  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYroOJIbHUK, MEINaHa,
OuccekTpuca M BbBICOTa TPEYrOJIbHUKA, MapajjIeIorpamM,
poMO, NPSAMOYTOJIBHUK, KBajapar, Tpameuus; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO M MoJ00He (PUryp, TpeyroJbHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJIAPHOCTD INPAMBIX, YIrOJ
MEXIy MpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
HepUMETP.

Hcnoan3oBate  ¢opmyJbl:  mepuMETpa M ILIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOIIAIN Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapajuiesenunesa.

OnepupoBaTh MNOHSATHAMHU: IPSAMOYrojbHas  CcHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BAaTh OTH IOHATHUS A
MIpe/ICTaBICHMs JaHHBIX U PEUICHHs 3a/ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agauyd Ha [OBTOPEHHE OCHOBHBIX IIOHSTHH,
WUTIOCTPALMIO CBSI3€H MEXIY Pa3iIM4HbIMH 4YacTsAMHU Kypca.
Bbi0upaTs MeToa I pEIIECHUS 3a0a4u.

Pemathb 3a1auu U3 NOBCEAHEBHON KU3HU.

TEMATUYECKOE INIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb 1 CTATUCTHKA»
(IT0 TOJAM OBYYEHUS)

7 kaacc (He meHee 34 1)

Ha3zBaunmue
pa3nena (TemMbl)

OcHoBHOe coepkaHue

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 mnpencTaBiIeHHE [aHHBIX B BHUJAE KpPYroBbIX, | (Zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpaMM. UTeHHE ¥ TOCTPOSHHE | MPOMBIIIICHHON M CEebCKOXO3SHCTBEHHOW NPOYKIINH,
nuarpamm. [IpumMeps! nemorpaduyeckux auarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SABICHHUS).
[IpakTuueckas padota «/Iuarpammsiy. N3yuyatr MeToabl paboThl ¢ TaOIMYHBIMM U
rpaMUecKUMH TPEJCTABICHUSMH JaHHBIX C MOMOIIBIO
IU(pPOBBIX PECYpPCOB B XOJE NPAKTUYECKUX padoT (c
HaIMpaBJIsIONIEH TOMOUIBIO).
OnucareapHasn Yucnossle Habopel. CpenHee apudpmeTndeckoe. OcBauBaTrh, Ha 0230BOM YpOBHE IOHATHSA. YMCIOBOH
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOiUNBOCTh ME/IUAHBI. HaboOp, Mepa IEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
8u) [IpakTuyeckas padora «CpeaHue 3HauCHUs. TOM 4HCJIe cpeHee apudMeTnieckoe, MeinaHa.
HauGonpiiee 1 HaumMeHbIIEE 3HAUEHHMS 4YMCIOBOTO Habopa. | OnmHMchbIBaTh CTATUCTUYECKHE JAHHBIE C IIOMOUIBIO
Pa3zmax. cpeaHero apupMeTHYecKoro U MeAuansl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJISIIHOCTH W/WIH
BepOaJIbHOM OMOPBHI)
HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOIIBIO
IU(POBBIX PECYpcoB, B XOJ€ MPAKTUYECKHX paboT, (c
HaIPaBJISIONICH TOMOIIIBIO).
OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HaMEeHbIllee 3HaYeHMsI YUCIIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BEIOOp crioco0a OMMCaHus JTaHHBIX B
COOTBETCTBUM C HPHUPOJIOM  JAHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIOLIEH TTIOMOIIIBIO.
Cayuaitnas *CnyuaiiHas ©”3BMEHYMBOCTH (pumepsl). Yacrora 3HaueHuit B | *OcBauBaTh NMOHSITHS: YacTOTAa 3HAYEHUH B MacCHUBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrPaMMa.
(64) [IpakTuyeckas padora «CiyyaifHas H3MEHUYUBOCTb Y. * CTponTh TUCTOrpPaMMBI 110 00pasily




OcBauBaTh rpaduyeckue MnpeacTaBIeHUs] pa3HbIX BUJOB
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). [IpencraBienue 06 OpueHTHPOBAHHBIX rpadax.™

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

OO6cyx1aTh pelieHUe 3aa41 HA TIOUCK CYMMBI CTETIEHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK MyTeil
B OPUEHTHPOBAHHBIX Ipadax ¢ HAmpaBISIOUIEH MTOMOUIBIO.
OcBauBaTh CHOCOObLI IPEJACTABICHUS 3a/ad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTruUx
NpeIMETOB ¢ ToMoImbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHBIE COOTBETCTBUS)
Ha npumMepax. *

BeposiTHOCTD 1

*CnyyaliHblll ONBIT U cilydailHOe coObITHE. BeposTHOCTH U

*OcBanBaTh NMOHSTHS: CIY4alHBII ONBIT U CIIy4allHOE

4acToTra yacToTa COOBITHSA. PoOnb MajoBEepOATHBIX W MPAKTHUYECKH | COOBITHE, MAJIOBEPOSTHOE 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) [TpakTuueckas pabota «HacTtoTa BeIIAACHUS OpIiay.™ npupoae W oOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cilyJau, 3aluTa NepPCOHAIbHOMN
uH(popMaluu, nepeaada JaHHbBIX).
H3yuaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJEIEH
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX
HKCIIEPUMEHTaX, B TOM YHCIIE C MOMOIIBIO HU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O0600menue, [IpencraBnennie  ganHbiX. OmnucarenbHas — craTUCTHKA. | [TOBTOPATHL M3yY€HHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB cirydaifHOTO COOBITHSI. 3HaHU.

(54 PemaTth 3a1aum Ha IPEICTABIICHUE U ONHCAHNUE JAHHBIX C

NMOMOIIIbKO M3YUCHHBIX XapaKTCPpUCTUK C HaHpaBJ’IHIOH_[eﬁ




HIOMOMIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
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)

OcHoOBHOE 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.

IloBTOpPSAITH M3Y4EHHOE U BBICTPAMBATL CUCTEMY
3HAHUU.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEICTAaBICHUE U ONMCAaHHWE JAHHBIX C IIOMOIIBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX U OIHMCAHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemiate 3agauu (0 BH3YyaJbHOHl  omope) Ha
OIpeJieIeHne YacTOThI CIy4alHBIX COOBITUH, 00CYXKAeHNE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJIOBEPOSTHBIX |
IPAaKTUYECKH IOCTOBEPHBIX CITyYalHBIX COOBITUH, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

OnmucareabHas
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

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

*OcBauBaTh TOHATHS: JHCIEPCUS U CTaHJApTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh O9THW XAPaAKTCPHUCTHUKU JIA
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 aHaju3a).™




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 HaJl MHOKECTBAMU:!
o0beIMHEeHNE, TIepeceYeHre, TOoIHEH e (TI0 00pasiy).
Hcnonb3oBath CBOMCTBA: MePEMECTHTENILHOE,
COYETAaTENbHOE, PACHPEACIUTENBbHOE, BKIIOYEHUS (C
UCIIOJIb30BAHUEM BU3YaIbHOW OIOPBHI).

Hcnonb3oBaTh rpaduueckoe NMpeCTaBICHUE MHOXKECTB
IpU ONHUCAHUU 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
3JIEMEHTAPHBIMU COOBITUSMUI.

OcBauBarh Ha  0a30BOM  YPOBHE¢  INOHATHA:
DIIEMEHTApHOE COOBITHE, CIIydaiflHOe COOBITHE Kak
COBOKYIHOCTb  OJaronpusATCTBYIOIIUX  3JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTts 3a7a4um Ha BBIUUCIIEHUE BEPOSITHOCTENH COOBITUI
M0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CITydailHOro
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HarjsiIHOCTH
1/UaK BepOaJIbHOM OIOpHI).

PemaTth 3a7aum Ha BBIUNCIEHUE BEPOSITHOCTEH 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
AJIEMEHTAPHBIMHU COOBITUAMU (C UCHOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTeH, JIpYTux MoJieeN)
B XOJ€ TMpakTHYeCKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

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

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




H3yuyaTh cBoOMCTBAa [€peBa: CYIIECTBOBAHME BHCSYEH
BEPIIMHBI, CIUHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHUCIOM BEPIIMH U YHUCIOM
pEodep.

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

*OcBauBaTh TMOHATHSA: B3aUMHO IPOTUBOIIOIOKHBIE
cOOBITHSI, OMepanuu HaJa COOBITUSIMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), coBMecTHBIE U HECOBMECTHBIE COOBITHSI.
H3yuyaTth TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHI ((hOPMYIIBI CTIOKEHUST BEPOATHOCTEH ).
YuyacTBOoBaThH B 00CYKI€HHM pellieHUs 3aJa4d, B TOM
Yrclie TeKCTOBBIE 3a7]aud Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHCIOBOM MpsAMOM, AuarpamMm Oiinepa, (HOpMyIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBaunBaThb MOHSITHS: MIPaBUIIO YMHOXKEHHUS
BEpPOSITHOCTEH, YCJIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIYYAMHOTO OTIBITA.
N3yuars cBoiicTBa  (OmpenesneHus)
COOBITHIA.

YuyacTBoBaTHL B O00CY:KI€HHMH pelIeHUsl 3aJa4M Ha
oTpesieNieHre 1 UCTIOIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTh B O00CY:KI€HHMH PpPelIeHUs] 3aJa4yM Ha
MOUCK BEpPOSITHOCTEM, B TOM 4YHUCJIE YCJIOBHBIX, C
WCIIOJIH30BAaHUEM JIepeBa CIIy4aifHOTO OIbITa. ™

HE3aBUCHUMBIX

O0001menue,
KOHTPOJIb
4 4)

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

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
Pemars 3agaum Ha IPEICTaBICHNUE U OITMCAHUE JAHHBIX C




HOMOILBIO U3yUYECHHBIX XapaKTePUCTUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YyacTBOoBaTh B O0CY:KI€HHHM PpelleHus™ 3agauM C
pUMEeHEHHEM TpadoB.

Pemat, 3agaum  Ha  HAXOXICHUE  BEPOSTHOCTH
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*YyacTBOBaTh B 00CYKIEHHH PpellleHUsi™ 3aJauM Ha
HAXO0XXJICHUE BEPOSATHOCTEH OOBEIMHEHUS U MEPECCUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTaBICHUN W JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHM pelleHHs™ 3ajayM Ha
nepevnciIeHne KoMOMHaIMK (4ncia nepecTaHoBOK, YncIia
COYeTaHWi), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHI C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zanue
pa3nena (Tembl)
(umncJyi0 yacon)

OcHoBHOE coepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0 M XCS

IToBTOpPEHME [IpencraBnenne  manHbiX. OmnucarenbHass  CTATHUCTHKA.
Kypca 8 kiacca Omnepauuu Hajx coObITUIMH. He3aBUCUMOCTD COOBITHIA.
(44)

IloBTOpPSITH H3y4EeHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

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

Pemarh 3agauyu Ha mepedrcieHrue KOMOWHAIM (yncna




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

DJIEeMEeHTBI
KOMOHMHATOPUKH
(4 1)

KomOunatopHoe mnpaBwio yMmHoOXeHHs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO couyeTaHUi. *TpeyrosbHUK
[Tackas. > [IpakTuueckas paborta «Bpruucnenue
BEPOSITHOCTEH C MCIOJIB30BaHMEM KOMOMHATOPHBIX (DYHKITHIA
JIEKTPOHHBIX TAOIUI.

OcBauBatb Ha  0a30BOM  YpOBHe  TOHSTHSA:
KOMOMHATOPHOE MPAaBUJIO YMHOXEHHS, YMOPSAIOYCHHAS
napa, Tpoiika 0ObeKTOB, IEPECTaHOBKA, (haKTopHal Yucia,
COueTaHHe, YUCIIO COUETaHU, *TpeyroapHuk [lackansa.™
Pemars npocreiimme 3agauydm  Ha  [IEPEUYUCIICHUE
YIIOPSIOYEHHBIX I1ap, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
00pasiy).

Pemiath mpocreiimme 3amayM Ha NPUMEHEHHE 4YHCIa
codeTtanuil B ainredpe (CoOkpanéHHOe YMHOXKEHHE, ONHOM
HproToHa) (¢ HanmpaBIISIFOIIEH TTOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHMKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IOMOIIBIO
AIIEKTPOHHBIX TAOIUI] B XOJAE MPAKTHYECKOW PaboOTHI (C
BU3YaJIbHOU OMOPOH).

I'eomeTpuueckas
BEPOSITHOCTH
(4 1)

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

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YyacrBoBaTk B O00CY:KICHHMHM pelIeHUs] 3aJa4M Ha
HaXO0XJ/IEHHE BEPOSATHOCTEN B OMbITAaX, IPEACTABUMbIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka WU
JIyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKa™

HUcnuiTanus
bepnysu
(6 9)

Ucneitanue. Yenex u Heynava. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnobitanust bepnymiu. BepositHoctu coOblTuii B
cepun  ucneitanuit  bepnymnu. Ilpaktuueckas pabota
«HcnubiTanus bepuynm».

OcBauBaTh Ha 60230BOM ypPOBHe MOHSATHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCIEX U HeyAaya),
cepus HUCHBITAaHWM, HACTYIUIEHHE MEpBOro ycrexa
(meynaum), cepust ucnbiTanuii beprym.

Pemate nmpocreiiliMe 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).

Pemare mpocreiiime 3ajauM Ha  HAXOXIEHUE
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 ucneiTanuit bepuysnnu

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 u 00CyXkIaTh IPUMEPHI JUCKPETHBIX U
HENPEepPbIBHBIX CIyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YHCJIEHHOCTb HACEJICHUS, IPYTrUe U3MEHUNBbIE BEIUUUHBI,
paccMaTpuBaBILIMECS B Kypce CTAaTUCTHKH), MOJAEIbHBIX
CIIy4aliHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4allHbIMU
onbiTaMu (OpocaHue MOHETBI, 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.
Pemath 3aauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W  JHUCIEPCUH  JAUCKPETHOM  CIly4anHOU
BEJIMYMHBI 10 33JJaHHOMY DPaclpeesICEHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JoTepesMHu (c
HaIPaBJISIONIEN TOMOIIBIO).

3HaKOMHUTBCSI C MaTeMaTH4YEeCKHUM  OXHJaHHEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIE
pacrpeneneHus Cy4ailHON BETUYUHBI «UUCIIO YCIIEXO0B)» B
CcepuH UCHbITaHui beprysuim.

M3yyath 4acToTy COOBITUS B  TOBTOPSIIOIIHUXCS




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

Pemats 3a1aum Ha U3MEpEHHE BEPOSITHOCTEH C TOMOILBIO
4acToT (C HAIPABJISIIOLIEH TOMOIIBIO).

OOcy)naTh poJib 3aKOHA OOJIBIINX YKCE) B 000CHOBAHUU
YaCTOTHOTO METOJA U3MEPEHUS BEPOSITHOCTEH.
OOcy)naTh 3aKOH OOJBIIMX YHUCEN 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

I[loBTOpPSAITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTp 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pemath 3a1aum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCIE€ B OINBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
00bEIMHEHUSI W TepecedeHus: COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYYAWHBIX UCIIBITAHUI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMYECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHUKM W 3aJaYHUKH, OJICKTPOHHBbIE OUOIMOTEKH, BUPTYaJbHbIE
J1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IUPPOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCIOIB3YEMBbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (IIM(PPOBOM) BHUIEC U PEATU3YIOMUMHU

(MyJIbTUMEOUUHBIE TPOTrPaMMBI,

nunakTudeckue Bo3MoxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00Opa3oBaHUH.




