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PaGouas mporpamma mo yueOHOMY mpeamery «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Marematnka U HUHpOpMaTUKay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHuKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHs, IUIaHUPYEeMbIE pE3yJIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

I[TOACHUTEJIBHAA 3AIINCKA

PabGowass mporpamma 1o MareMaTHKe i OOydYaloIIUXCs C 3aJepKKOU
ncuxuueckoro pazputus (ganee — 311P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHUS
NoJAroToBlieHa Ha ocHoBe denepalibHOTO TOCYAapPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHgapTa ocHOBHOro ooOmiero odpaszosanus (I[Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), DenepanbHO ananTUPOBAHHOU
o0Opa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00I1IEro 00pa3oBaHUs 1151 00yUYarOLMXCs €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbs (IIpuka3 Munnpocsemenuss Poccun or
24 nosa6ps 2022 . Ne 1025), denepanbHOi pabouelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBanus 1o ydeOHOMy mnpeamety «Maremarnkay, denepalbHON MPOrpamMMbl
BOCIIUTAHMS, C YYETOM PACHpECNICHHBIX MO KjaccaM MPOBEPSEMBIX TPEOOBaHUN K
pe3ysibpTaTaM OCBOEHHUS aJallTUPOBAHHOW 00pa30BaTENbHONM MPOTPaMMbI OCHOBHOTO
oOmero oOpa3zoBaHusl AJig OOYyHAIOIIMXCS C 3aJEP’KKOM MCUXUYECKOTO pa3BuTus. B
paboueii mporpaMMe y4YTE€HB WM U ToJoxeHus KoHmenmmu pa3BUTHA
MareMarudeckoro oopazoBanus B Poccuiickoit denepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaremaTuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka W uH(popmaTuka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIYUCIUTEIBHOU
KyJBTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aIrOpUTMaMH, a TAKXKE MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. YueOHbIi mnpeamer pa3BUBacT
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIIMOHAIBHYIO TPaMOTHOCTD,
YMEHUST ~ BOCIPUHUMATh U KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIUIO,
MIPENICTABICHHYIO B Pa3IUYHBIX (hOpMax.

OOyueHue mMareMaTHKe JaéT BO3MOXKHOCTb pa3BHUBaTh y oOyudaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAILHYI0O U HMHPOPMATHBHYIO peub, YMEHHE OTOMparh Haunbosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CpelcTBa AJi BbIPAKEHUS
CYXIEHUHN U HAIJIATHOTO X MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJKOBAaHUHU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIHLHOCTH,
MPECTABICHUE O MIPEAMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTIHX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTEeMaTHKU
JUTSL peUIeHUs] HAayYHBIX W TPUKIAIHBIX 3a1ad. TakuM o0pa3oM, MaTeMaTHYeCKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KyabTyphl YEJIOBEKA.

W3ydeHne mareMaTWKH TakKXe CIOCOOCTBYET ASCTETHUECKOMY BOCIHUTAHUIO
YeJIOBEKa, MOHMMAHUIO KpPacoThl W H3SIIECTBA MATEMATHUUYECKHUX pacCykKICHUH,
BOCIPUSTHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPUH.



[IporpamMma oTpakaeT coaepxaHue oOydeHus npeameTry «MaremaTHKa» ¢
y4eTOM 0COOBIX 00pa3zoBaTeIbHBIX MOTpeOHOCTEM 00yuaronuxcs ¢ 3[1P. OBnanenue
y4eOHbIM npeaMeroM «Marematukay MpeAcTaBiseT ONPEAeICHHYI0 CI0KHOCTD AJIs
yuamuxcsi ¢ 3IIP. ¥V oOyuaromuxcs ¢ 3[1P nanbornee BbIpa’keHbI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE M
OTBJICUEHHBIE KATErOpUM UM TPYIHOAOCTYIHBL. B TOke Bpemsi mpu crenralbHOM
oOydyeHHH oOydyaromuecs MOTYT BBINOJHATh 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYMBBEI K MOMOIIX, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IlaHue
YCBOGHHOTO criocoba perieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyIHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJMMBIE B yME€. B NHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ YHCIOBBIMU
BBIPDO)KCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YJAEpKUBATh NPABUIbHBIN
nopsaok nevctBuil. Ilpu ynpoimienuu, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHHATH PELIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHUSL J1ecTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HaBbIKa
pelIeHUs] YpPaBHEHMI, HEPABEHCTB, CHUCTEMBl YypaBHEHMH. MM MalogocTynmHO
COBEpIIEHHE 00paTUMBbIX ONEpaLIUi.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OIEpalui, HEAOCTATOYHAs
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mnpu
onpeneneHuy (yHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHCAHUM TpaduyuecKon
CUTYAIIMH, UCIIONIb3Ys] T€OMETPUUECKU, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepeako yuamniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO onpeesneHus] GyHKUUN U
00J1aCThIO 3HAYECHHI.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMSI KpaTKOM 3amucw,
MPOBEICHMSI aHAJIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs clenaTb yMO3AKJIIOUEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOT/AA OrPaHUYUBAIOTCS
MaHUITYJISIMUSAMU C YU CIIAMH.

[Ipy wu3yyeHuum reoMeTpuyYecKoro marepuana oOyuatomecs ¢ 3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCy X 1eHNs. HernpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
MPUBOJANUT K OLIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaronigecss MOryT
MOJAMEHUTH (POPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K ceppe3HbIM ommOKkaM B
pelIeHUH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. MM CIOXKHO BBINOJHUTHh YEPTEK K YCJIOBHIO, B NUChMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOMU3BEIEHUSI YUYEOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIa0OCTH MHECTHYECKOW JESTENbHOCTH, CYKEHUS OObeMa MaMsITH.
Oo6yuatomumcst ¢ 3[1P Tpebyercs Ooinbliie BpeMeHM Ha 3aKpeIieHWE Marepuaa,
aKTyalau3auys 3HaHUH 10 ONOpe MPU BOCIPOU3BEICHHH.

Jlis  npeonosnieHuss TPyOHOCTEH B HM3yYEHUH y4uyeOHOro IpeaMmeTra
«Marematuka» HeoOXoIUMa ajanTanus oObeMa U XapakTepa yueOHOTO MaTepuaia K
MO3HABaTENbHBIM BO3MOXKHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOHbIF Marepual
MPENOAHOCUTh HEOOJBUIMMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
crnocoObl  aJanTallMi  TPYIAHBIX  3aJaHUi, HEKOTOpblE TEMbl JaBaTh Kak



O03HAKOMUTEJIbHBIC; HCKJIIOYaTh OT/AEJbHBIC
TEOPETUYECKUI MaTepuanl PEKOMEHAYETCS H3y4daTh
NEATENIbHOCTH MO peleHnto 3agady. OpraHudeckoe
YMCTBEHHOM JEATEIBHOCTH YYAIIUXCS Ha YpPOKax
OPOYHOMY U CO3HATEIbHOMY YCBOCHHIO O0a3HCHBIX
YMEHUM.

TPYIAHBIE  JIOKa3aTeNIbCTBA;

B TMpolecce MPaKTHUYEeCKOU
€MHCTBO MPAKTUYECKOU H
MaTeMaTUKH CIOCOOCTBYIOT
MaTeMaTUYeCKUX 3HAaHUA U

IIeJII/I " 3a/1a91 U3yYCHUA y‘l@ﬁHOI‘O npeamera «MaTemaTHKa»

[TpuoputeTHbIMH LIETIMU O0yUEHUS MaTeEMAaTUKeE B 5—9 Kiaccax sIBISIOTCA:
(OopMUpPOBAaHUE LEHTPAIBHBIX MATEMAaTUYECKUX MOHATHHA (YMCIO, BEIMYMHA,
reomMeTpuyeckas  Qurypa,  INepeMeHHas,  BEpPOSATHOCTb,  (YHKIIHS),
o0ecneunBaroIuX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus obydarommxcs ¢ 311P;

noaBeaeHue oOydaronuxcss ¢ 3[IP Ha pocTymHOM Uit HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMAaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOLIEeH KyJbTyphl YEIIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN OOydaroIuxcs ¢
311P, mo3HaBarenbHONM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIILIEHUS, UHTEPECA K U3YUEHUIO MAaTEMATUKU;

(dopmMupoBaHue (YHKIMOHAIBHOM MaTeMaTHUYE€CKON TI'PaMOTHOCTH: YMEHHS
pacmo3HaBaTh  MPOSABICHUS  MAaTEMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUAX M IPU HU3yYECHHH
JIPYTUX y4E€OHBIX MIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynMpoBaTh HMX Ha SA3bIKE MAaTE€MaTWKUM M CO3/1aBaTh MaTeMaTUYECKUE
MOJIENIM, IMPUMEHATh OCBOECHHBIM MaTeMaTHYECKUM ammapar Uil PEIIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPOPETHPOBaTL U  OLEHUBATh
MOJIyYE€HHbBIE PE3YIIbTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:
dbopmupoBarh y oOyuvaromuxcsi ¢ 3[IP HaBbiku yueOHO-MO3HABATEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

CHOCOOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pa3BUTHIO, (OPMUPOBaTh KauecTsa,
HEOOXOMMBbIE UEIOBEKY IS ITOJIHOIICHHOM JKU3HU B COBPEMEHHOM O0ILECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEH;

dbopMupoBaTh KJIIOYEBHIE KOMIIETEHIIMM YYaIIMXCsl B paMKax MpeIMETHON
obnactn «Martematrka u HHPOPMaTHKAY;

pa3BUBaTh NOHATHITHOE MbIILIeHUs oOy4datouiuxcs ¢ 311P;

OCYIIECTBISATh KOPPEKIHUIO MMO3HABATENbHBIX NpolieccoB oOyuarommuxcs ¢ 311P,
HEOOXOIUMBIX JIJII OCBOEHHMS MPOrPaMMHOIO MaTrepuajia Mo Yy4eOHOMY
peIMeTy;

npenycMaTpuBaTh BOBMOKHOCTh KOMIIEHCAMKU 00pa3oBaTENbHBIX JE€(PUIIUTOB
B OCBOEHHUH NPEIUIECTBYIOUIETO MPOrPAMMHOI0O Marepuaina y oOydaroImuxcs C
3I1P 1 HeTOCTATKOB B MX MAaT€MAaTHYE€CKOM Pa3BUTHH;

chopMuUpPOBaTh YCTOWYMBBIA HHTEPEC YUALTUXCS K TPEIMETY;

BBISIBJISITH U Pa3BUBATh MaTEMAaTUYECKHUE U TBOPUECKHE CIIOCOOHOCTH.



OCHOBHBIE JTJMHUH COAEPKAHUA Kypca MaTeMaTtuku B 5—9 kmaccax: «Ywucna u
BBIUMCIIECHUSY, «Anredpa» («AnredOpanyeckue BBIPAXKECHUSDY, «YPaBHEHHUS U
HEpaBeHCTBa»), «PyHkuum», «l'eomerpus» («leomerpuueckue ¢Gurypsl U HxX
CBOMCTBa», «I3MepeHre reOMeTpUUECKUX BEIUUNHY ), «BEeposSsTHOCTD U CTaTUCTUKAY.
JlaHHbBIE TMHUM Pa3BUBAIOTCS MApaJIENIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJHA OT JpYrod, a B TECHOM KOHTAKTE€ U
B3aumonercTBun. Kpome »3TOro, ux oObeOUHSET JIOTrMYecKas COCTaBIISIOIIAs,
TPaJULIMOHHO TIPUCYIAs MaTeMaTHKe W TMPOHHU3BIBAIONIAs BCE MaTeMaTHYeCKHe
Kypcel u comepxkarenbHble JmHHH. CdopmynupoBanHoe B DenepaabHOM
rOCyJIapCTBEHHOM OOpa30BaTeIbHOM CTAaHJApPT€ OCHOBHOTO 00IIEro oOpa3oBaHUs
TpeOOBaHUE «yMETh OINEPUPOBATh MOHATUSMU: OIpENeIeHHe, aKCHOMa, Teopema,
J0Ka3aTeIbCTBO; YMEHHE pacro3HaBaTb HWCTUHHBIE W JIOKHBIE BBICKA3bIBAHMUS,
NPUBOAUTH TPHUMEPHl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA W OTPHUIIAHUSA
BBICKA3bIBAaHHID» OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUpPOBaHHE JOTHYECKUX YMEHUN
pacrpezenseTrcs IO BceM TojxaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
0o0pa3oBaHUsI.

ConepxaHue oOpa30BaHMs, COOTBETCTBYIOILEE IPEIMETHBIM pe3ysbTaTaM
OCBOGHHsA paboyeil mporpaMMmbl, pacmpenenéHHbIM IO TojaM  OOydeHHs,
CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, YyTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIbHBIM
BompocaM  oOyuyaromuecss oOpallajJuch HEOAHOKPAaTHO, 4TOObI  OBJIAJCHUE
MaTeMaTUYECKUMHU TOHITHSIMH ¥ HABBIKAMHU OCYIIECTBIUIOCH MOCIEI0BATEIHHO U
MOCTYNaTeIbHO, C COONIOACHHEM MPUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HaHUS
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MATEMaTHYECKUX MPEICTaBICHUN OOyYarolUXcs C
3I1P, pacimpsas u yniyomnsis e€, oOpa3ys MpOYHbIe MHOKECTBEHHBIE CBsI3u. OO1ue
eMu W3ydeHusi ydeOHoro mpenMera «MaTemaruka» IMpeNCcTaBIeHbBl B paboueit
IporpaMmme OCHOBHOTO 00111ero 00pa30BaHus.

Ocol0enHocTH 0TOOpPA M afanTALIMM Y4e0OHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenune yueOHOMY mnpeameTy «MaTemarukay CTPOUTCS Ha CO3J1aHUU
ONTUMAJIbHBIX YCIIOBUM JJI1 YCBOCHHS MIPOTPAMMHOTO MaTepuaia 00y4aroluMUcs C
3I1P. bonbiioe BHUMaHue yaensercs oT0opy y4eOHOro marepuasia B COOTBETCTBUM C
MPUHITUIIOM JOCTYITHOCTH TIPU COXpaHEHUM OO0IIero 06a30BOTO YPOBHS, KOTOPBIN
JIOJKEH 10 COJIEPYKAHUIO M 00beMy OBITh aIallTUPOBAHHBIM Jij1sl oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHHM C HX OCOOBIMH 00pa3oBaTelbHBIMH TOTpeOHOCTsIMU. ClemyeT
o0neryuTh OBNaZieHUE MarepuanioM oOyuatomumuca ¢ 3[IP mocpencrtBom ero
JIETATBHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHECHWHM 3HAHWI, UCIOJNb3ys MPUEMbl aKTyalu3aluu (BU3yalbHas oOIopa,
MaMsITKa).

PabGouass mporpamMmma mnpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHUM:
YMEHbIIIEHUE O00beMa TEOPETUUYECKUX CBEJACHUMN, BBHIHECEHUE OTIEIbHBIX TEM WJIN
LEJIbIX Pa3/IesIOB B MaTepUalibl 111 0030PHOT0, 03HAKOMUTEIBHOTO U3YUYEHHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBI:
«Pumckass nHymeparus», «PaBHbie ¢Quryps», «lumuaap, xonyc, mapy», «Kyo»,
«IIpsmoyronpHbld napaiuienenunen», «llepemenienue Mo KOOPAMHATHON HPSMOW»,
«Moaynb uucna», «YucinoBble mpoMexyTkn»; «MacmTad» (U3ydaeTcss B Kypce



«T"eorpadust»); «M300paxeHune reoMeTpuueckux (pUryp Ha HEIMHOBAHHOW OyMmare ¢
UCIIOJIb30BAHUEM  LIMPKYJIA, JIMHEWKH, YTOJbHUKA, TPaHCIOPTUpPa», «JlynHa
OKpYKHOCTHY, «Ilimomane kpyra», «IlapamiensHeie npsamelie», «lleprnenaukynspHsie
npsMbiey, «OceBas M LIEHTpaJlbHass CUMMETPUM» (M3y4yaeTcsl B Kypce I'€OMETpUH);
«beckoHeuHblE TEPUOANYECKUE NECATUYHBIE JpoOu. JlecsaTuuHoe NpHOIMKEHNE
0OBIKHOBEHHOM Ipo0Ou» (M3ydyaercs B Kypce anreOpsl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha cleAyrolue Tembl: «Pemenue
JOruYecKun 3amauy», «JlimHa otpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHUS», «3aluch TPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(UTYypaluii U3 4yacTe MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
oymare», «Jlemutenu u kpatneie. [IpusHaku nemumoctn», «HauOonpmmii oOmmit
JeNuTeNb U HauMeHblnee oOlmiee KpaTHoe. [[enMMOCTh CyMMBI M TIPOM3BEICHUS.
«IIpuBenenune Apobu K HOBOMY 3HaMmeHaTenmo», «HaxoxmeHue dacTu 1emoro u
Hejaoro mo ero vactuy». «OKpyrieHue AECATUYHBIX ApoOei». «PemieHune 3amau
nepeOopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIpaKEHHN
[0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS 4Yachl MOXKHO UCIOJB30BaTh Ha
NOBTOpEeHHE (B Hayajle U KOHLE Y4eOHOro roja), Ha U3yuyeHue Haubosee TpyJHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHrne YpaBHEHUH, IPUBEACHNUE IPOOH K HOBOMY
3HaMEHATENI0, YMHOXEHHUE U JIEJICHUE JECSITUUHBIX Apo0eH, u3mMepeHue yrios; B VI
KJIacCe — JIEUCTBUA C IIOJIOKUTEIBHBIMA M OTPULIATEIIBHBIMU YMCIIAMH, DPEIICHUE
YPaBHEHUH, CII0)KEHHE U BBIUYMTAHHUE YHMCEII, COJIEPKAIIUX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHHUE U JICTICHUE OOBIKHOBEHHBIX JPOOECH.

Aare0Opa

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBI:
«ppaunonansHelie uncia. [leicTBuTenbHble ynciay, «CpaBHEHNE NEHCTBUTEIBHBIX
yucen, apupMeTHIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uYHcliaMny», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUN TPETbEU M YETBEPTOM CTEIICHEU PAa3JI0KEHUEM Ha MHOKHUTENN», « DyHKINS

y =Vx u ee rpadux», «IIOrpelmHOCT, U TOYHOCTh TPHOMIKEHUD, «UeTHBIE U
HeueTHble QyHKIMN», «DyHKIHA y=X"», « DyHKIMS y= ax’, ee rpadMK U CBONCTBA.
I'paduku GpyHkumil y= ax? + n u y=a(x-m)?, «YpaBHeHHUE C IBYMs IIEPEMEHHLIMH H
ero rpaduk», «I'padudeckuii crmocod® pemeHus CHUCTEMbl  YpPaBHECHHI,
«M300paxkeHne 4aeHOB apu(PMETHUECKON W T€OMETPUYECKON MPOTrpeccuil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTU. JIMHEHHBIA M SKCMOHEHIUAIBbHBIN POCT. CIIOXKHbIC
IIPOLICHTHI».

CrenyeT yMEHBIIMTh KOJMYECTBO 4YACOB Ha M3ydyeHUe Tem: «Dopmylibl»,
«JlokazaTenbCTBO TOXKIAECTB», «JIMHEWHOE ypaBHEHUE C JBYMs HEU3BECTHBIMUY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs MEpeMeHHbIMWY, «I paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX ypaBHEHUI», « CBOMCTBA KBAIPATUYHON
GyHKIUNY.

BricBoOOIMBIIIMECST 4Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllel
npopaOoTKu Hambosiee BaXHbIX TeM Kypca: «Pemienue ypaBHeHuid», «Perenue
CUCTEM ypaBHEHU», «COBMECTHBIE JAEHCTBUA C ApoOsmu», «IIpuMeHeHrne CBONCTB
apu(MeTHYecKoro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, pelIeHHe 3ajad,
nmpeoOpa30BaHNe BRIPAKECHHI, a TAK)KE HA 3aKPETUICHUE U3YyYEHHOTO MaTepHaia.

I'eomerpus



Crnenyer OCHOBHOE BHUMAaHUE YAEIUTh MPAKTHYECKOW HANPABIEHHOCTH Kypca,
UCKJIIOYMB W YNPOCTUB HAMOOJEe CIOXKHBIA ISl BOCHPHUSTUS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMmerpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BAThH
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX pPaboOT ¢
y4daluMucs, pemath 3a1a4d. CTpouTh pelieHre 3aj1a4d mpu MOCTOSTHHOM O0pallieHuu
K HATJIITHOCTU — PUCYHKaM M YE€pTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazaTenbcTBO OT MPOTHUBHOrO», «CylECcTBOBaHWE H  €IWHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOi», «MeToa reoMeTpuyecKkux Mect», «MeToa yaBOeHUs
Mennans», «Teopema Paneca u Teopema 0 NPOMOPLUMOHAIBHBIX OTpe3Kax», «LleHnTp
Macc TpeyrojibHHKa», «lVI3MEeHeHHWe TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QPopMyibl I paJdyCoOB BIMCAaHHBIX M OIMCAaHHBIX
OKPY’KHOCTEM  IPABWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolcTBa ABMXKEHUs», «Teopema O MPOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEIECHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBaIpaTe KacaTeIbHONY.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMeETpUYHBIE
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM cCUMMeETpUN», «lleHTpalibHas CUMMETpPHUs,
«ITapannenbubii  nepenocy, «lloBopor», «IIpeobpazoBanue mnomobus. I[logoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha ITOCTPOEHUE C MOMOUIBIO
UUPKYJISl U JIMHEHMKW», «JlekapTOoBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIKECS YAChl HCTIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTH U CTATHUCTHKA

B cBA3u ¢ TeMm, YTO AaHHBIA KypC BBI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuatouxcst ¢ 3I1IP, cBA3aHHbIE CO CHMXEHHBIM YPOBHEM pA3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3yYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
NOCTYITHOM Il YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIENYET YAEINUTH
paszenaM, CBA3aHHBIMU C TIOBTOPEHHEM IPOWJIEHHOTO MAaTE€pUaNIa, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUW U 3aJlaHUN, CBA3aHHBIX C IMPAKTUYECKOM IEATEIBHOCTHIO
00yJarommxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepuasl IpPErnogHOCUTh B IPOLIECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HAIJISAHO-TIPAKTUYECKOrO0 XapakTepa; He
TpebOBaTh BHIBOAA W 3allOMHHAHMS CIOXKHBIX (DOPMYJI, PEIICHHS] HECTaHIAPTHHIX,
TPYAOEMKHX 3a1aHUM. Pl TeM ciieyeT u3ydaTb B O3HAKOMHUTEIBHOM IUIAHE.

IlpumepHble BuAbI JesaTedabHOCTH oOy4yamomuxcss ¢ 3IIP, oOyciioBieHHbIE
0COOBLIMH o0pa3oBaTe/ibHbIMHU NMOTPEOHOCTAMU ) | o0ecreynBaloIue
OCMBICJIEHHOE€  OCBOEHHME  COJAep:KaHMU  o0pa3oBaHMsl 1O  NpeaMeTy
«MaremaTuka»

Copnepxanre BHIOB AesTenbHOCTH oOydaronmuxcst ¢ 3IIP ompenmensercs ux
0COOBIMH 00pa30BaTEIBHBIMUA MOTPEOHOCTAMHU. [IOMHMO HIMPOKO HCIOJB3YyEMBIX B
DOAOIT OO0 olmux 111 BCceX 00yUYaronIuXxcsi BUIOB JICSITEILHOCTH CIEAYET YCUIIUTh
BHJIBI ACATEIBHOCTH CIICIM(PUIHBIC SIS JAHHOW KaTErOpUU JeTei, 00ecIeunBaroIme
OCMBICJIEHHOE OCBOCHHE COJCp)KaHUS O0O0pa30oBaHUS IO TPEIMETY: YCHIICHHE
MIPEAMETHO-TIPAKTHYECKON JEATCIbHOCTH C aKTHBU3AIlMeld CEHCOPHBIX CHCTEM;
4epeoBaHWe BHJIOB JEATCILHOCTH, 3aJCHCTBYIONIMX pa3IMYHBIE CEHCOPHBIC



CUCTEMBI; OCBOEHHE MaTepHaa ¢ OIOpPOil Ha aJlTOPUTM; «IIOIIATOBOCThY B U3yUYEHUU
MaTepualia; HUCIOJIb30BAaHUE JIOMOJHUTEIBbHON BU3yaldbHOW OMOPHI  (CXEMBbI,
mabJoHbI, OMOpHBIE TaOJMIBI); pPEUYEBOM OTYET O TMpollecce M pPe3yJsibTare
JESTEbHOCTH; BBITIOJHEHUE CIECIHAIIbHBIX 33JlaHui, 00ECTIEUNBAIOIUX KOPPEKIUIO
perysiiui  y4eOHO-TI0O3HABATENLHOM JEATENbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOyuvaronuxcs ¢ 3P cyliecTBeHHBIM SIBISIIOTCS. MPUEMBI pabOTHI C
JEKCUYECKUM MaTepualioM 1o mnpeaMery. IIpoBoautcs cnenuanbHas padoTta Imo
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOIHH.
N3yyaemble TEpMUHBI BBOJATCS Ha TOJHCEHCOPHON OCHOBE, 00s3aTelbHa
BHU3YyaJIbHAsI MTOAJIEPAKKA, AIITOPUTMBI padOTHI C OMPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyalau3aluy TEPMUHOJIOTHH.

MecTo y‘lEﬁHOFO npeamerTa «MaTemaTHKa» B y‘l€6HOM IIaHE

B coorBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOI'0 0OIIEero oOpa3oBaHus y4ueOHBIN mnpeaMer «MaTeMaTuka
BXOJUT B TMpeAMEeTHYI0 oOnactb «Marematuka U MHOOpPMATUKa» U SIBISETCS
o0s3aTenbHbIM ISl M3yueHus. B 5-9 kmaccax yueOHbId mpeamer «MareMaTukay
TPaJUIIMOHHO M3YyYaeTCsi B paMKax CIEIYIOIIUX YYEeOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl SJIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOocTel) u «['eomerpusi». Hactosimeir mporpammont
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTATUCTHKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX ISl U3YUYEHUSI MaTeMaTUKu (0a30BbIit
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00111er0 0Opa3zoBanus, — 952 ygaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJeNo), B 6 kinacce — 170 gacos (5 yacoB B Heen0), B 7 Kacce —
204 yaca (6 yacoB B HeJeno0), B 8 kiacce — 204 yaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaTbl OCBOCHUSA YUeOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

MN3yueHne maremMaTMKd Ha YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTkeHue oOydaromumucs ¢ 3[1P nudaHOCTHBIX, MeTanpeIMeTHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS YUEOHOTO MpeaMeTa.

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MPOrpaMMbl 1O  MaTE€MaTUKe
XapaKTepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILIOMY M HACTOSIIIIEMY POCCHIICKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYeCKOU IIKOJIbI, K UCIOIB30BAHUIO ATUX JTOCTIKEHUM B JPYTUX HayKax W
MPUKIAAHBIX cepax;

rpaaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEW TpakJaHWHA W peai3aluu €ro
MpaB, IPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJI€HUH, MpOIEAyp TpakJaHCKOro oOiiecTBa (HampuMmep, BbIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKHX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHHU HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;



TPY10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B pELICHUH MPAKTUYECKUX 3ajaad
MaTeMaTUYeCKON HAIpaBIEHHOCTH, OCO3HAaHUEM BAXKHOCTH MAaTeMaTU4YeCKOTrO
oOpa3oBaHMA Ha NPOTSDKEHUM BCEM JKM3HM I YCIEUIHOM NpodeccCHOHaIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHMM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHAUBUAYAJIbHON TPACKTOPUU OOpPa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILIECTBEHHBIX IOTPEOHOCTE;

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  OMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/ady, PEUICHUH, pPacCyX IACHU, YMEHHIO BHJIETb
MaTeMaTH4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 NO3HAHMSA:

OpUEHTaUMel B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHS YEJIOBEKAa, MPUPOIBI U
oOuiecTBa, NOHMMAaHHEM MaTeMaTHMYeCKOM HaykKh Kak c¢epbl YeIoBEeYeCKOU
NEATEIBHOCTH, 3TAIOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHS LMBHIM3ALNM,
OBJIAJICHUEM S3BIKOM MaT€MAaTHKH W MaTeMaTU4YECKOM KyJIBTYpOMl KakK CpeacTBOM
IIO3HAaHWS MUpa, OBJIAJECHUEM MPOCTEHIIMMU HABBIKAMU HCCIIEAOBATEIBCKOU
NEeSATEIbHOCTH;

¢puznyeckoe BocnuraHue, (POPMHPOBAHHE KYJBTYPbI 310POBbA M
IMOLHMOHAJIBLHOIO 0JIarONmoIyYns:

TOTOBHOCTBIO MPUMEHATH MaTEMaTHYE€CKUE 3HAHHUS B MHTEpPECAX CBOETo
300pOBBS,  BEIEHUS  300pOBOro  oOpa3a  KU3HH  (300pOBOE  IIUTaHHE,
cOaJaHCHUPOBAaHHBII pEXUM 3aHATHU M OTHbIXa, peryjspHas (usnveckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA pEeQIIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIKUOKY M TaKOTO e MpaBa JIPyroro 4YeJlioBeKa;

IKOJIOTMYeCKOe BOCIIMTAHHE!

OpUEHTalMENl HAa MPUMEHEHUE MAaTEMaTU4YEeCKUX 3HAHUMN I PELICHUs 3a1a4 B
00JIaCTU COXPAHHOCTU OKpPY)KAroIIel cpeibl, IUIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOKHBIX TOCJEACTBUNA MJI1 OKpYXKaloIlleld Cpedbl, OCO3HAHHWEM IJI0OATBLHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MyTel X pelIeHus;

ajantanusi K M3MCHAKIMIUMCH YCJIOBHAM COLMAJIbHOW W NPHPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEI KOMIIETEHTHOCTH Ye€pe3 MPAaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUThCS y APYTHUX JIIOAEH, MPpUOOpeTaTh B COBMECTHOM AEATEIBHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIHE
dbopMynupoBaTh UIEH, MOHATUA, TUIIOTE3bl 00 OOBbEKTaX W SIBICHUSX, B TOM YHCIIE
paHee He HU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYallMi0,  BOCIHPUHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpeOyIOLUil KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHus W JAeWCTBUA, (HOPMYIUpOBaTh M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJbTaThl:



B pesynwsrare ocBOE€HHsI MpOrpamMMbl IO MareéMaTWKe Ha YPOBHE OCHOBHOTO
obmero o6OpaszoBanusi y ooOydgaromerocss ¢ 3[IP  Oynmyr cdhopmMupoBaHsI
METanpeAMETHbIE Pe3yIbTaThl, XapaKTePU3YIOIIUeCs] OBIAJICHIEM yHHBEpPCaIbHBIMU

I103HABATCIbHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYJISTUBHBIMU JICHCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU Mo3HABATEJbHBIMH
AeUCTBUAMMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBS3M B  XOJE  yCBOCHHS
MaTeMaTHUYeCKOro MaTepuaa;

BBISIBIIATH JACQPUIIUT JTaHHBIX, HEOOXOMWMBIX JUIsI PEIICHHs] ITOCTABICHHOM
3a/1a4u;

C TIOMOIIBIO YUYWUTENSI BBIOMpATh CHOCOO pEelIeHUS MaTEeMaTUYECKOW 3agaqd
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PELLICHHUS);

NPUMEHSATh ¥ TPeoOpa3oBbIBATH 3HAKM W CHUMBOJBI B XOJAE PEIICHHUS
MaTeMaTHYECKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE M JJAHHOE MPH PEIICHUH MaTeMaTHIECKOM 3a/1auu;

MIOHUMATh W HHTEPIPETUPOBATh MH(POPMAIIUIO PA3IMYHBIX BHUIO0B U (HOpM
MIPEeICTaBIICHHUS;

WJUTFOCTPUPOBATH peliaeMble 3a/1auu rpadyuueCKUMU CXEMaMHu;

3 PEKTUBHO 3aMIOMUHATH U CHCTEMATU3UPOBATh HH(DOPMAILIHIO.

MTOHMUMATh U UCITOJIb30BAaTh MaTEMAaTHYECKHUE CPEJICTBA HATTSITHOCTH (TpaduKwy,
aUarpaMMbl, TaOJWITBI, CXEMBI W Jp.) JUISI WUTIOCTPAIHM, WHTEPIPETAINH,
apryMeHTaIUH.

OBiajieHe  YHUBEPCAJIbHLIMH  Y4e€OHbIMH  KOMMYHUKATHBHBIMH
NeiCTBUSIMM:

OpraHU30BbIBATh y4eOHOE COTPYJAHMYECTBO M COBMECTHYIO IEATCIHLHOCTH C
YYHUTEJIEM U CBEPCTHUKAMHM B TIPOIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI paboTHI; paboTaTh B TPYIIIIE:
HaxOoJIUTh O0O0Ilee pelIeHHe W paspeniath KOH(MIUKTHI HAa OCHOBE COTJIACOBAHUS
MO3MIMKH W ydéra  HMHTEPECOB;  CAymath  napTHEpa;  (HOpMYJIHpPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB NPH HAJIMYHMH PAa3HBIX TOYEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yd€Ta MHTEPECOB W TO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTHUPOBATh CBOIO TIO3WIMIO W KOOPAWHUPOBATH €€ C TO3WUIUSIMH
MapTHEPOB B COTPYIHUYECTBE TPH BHIPAOOTKE OOIIEro pPEIICHUS B COBMECTHOM
NESATETBHOCTH;

BBITIOJIHATh CBOIO 4acTh pPalOTHI, JOCTUTATh KAa4eCTBEHHOTO pe3yJbTaTa |
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI;

OIICHMBATh KaYECTBO CBOCTO BKJIaJa B OOIIUI TIPOTYKT.

OByaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH PEryJaSTHBHBIMHU JeHCTBUSIMMU:

CTaBUThH 1I€TM, BHIOMPATh U CO3/1aBaTh QJITOPUTMBI ISl PEUICHUS Y4EOHBIX
MaTeMaTUYECKHX MPOoOeMm;

TJIAHUPOBATh M OCYIIECTBIATH JCSATEIBHOCTh, HAMPABICHHYIO Ha pPEIICHHUE
3aJ1a4y UCCIIEeI0OBATEIBCKOTO XapaKTepa.

dbopMynupoBaTh W YACpKMBATh YyYEeOHYIO 3a7ady, COCTaBSATh IUIAH W
MOCJIEN0BAaTEIILHOCTD JICHCTBUM;



OCYIIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  IPOLECC M  pe3yapTaT y4eOHOM  MaTeMaTH4eCKON
NEeATENBHOCTH;

aJIeKBaTHO OLCHUBAThb IPAaBWJIBHOCTb MM OIIMOOYHOCTH  BBIIIOJIHEHUS
yueOHOU 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh UM COOCTBEHHBIE BO3MOYKHOCTU €€
peuieHus;

ClIMYaTh CIOCOO JNEHCTBUS U €ro pe3ysibTaT C 3aJlaHHbIM ITAJOHOM C LIEIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEUICHUH Y4eOHOMN
3a/1auy;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUT JTOCTHUTHYT TpeOyeMbli pe3ynbTar
NESATENbHOCTH, ONPENENATh MO3UTHUBHBIE M3MEHEHUS W HAIpaBJICHHs, TPEOyIOIIHe
AalbHenIe paboTh;

PEryIMpoBaTh CIIOCOO BHIPAXKEHHS SIMOLIUN.

IIpenmeTHble  pe3yapTarbl  OCBOCHMS  IPOrpaMMbl [0  Mare€MAaTHKE
IPEICTABIEHbI 110 ToJaM OOy4YEeHMsI B paMKax OTJENbHBIX Y4€OHBIX KYpCOB: B 5—6
KJjlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «AureOpa», «l'eomerpus»,
«BeposATHOCTb U CTATUCTUKA.



PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCbI

Henn n3yyeHusi yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHSI MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas Gurypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus 00yJarOIINXCs;

" pa3BUTHE WHTEJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0yJarommxcs c
3I1P, mo3HaBaTeabHOM aKTHBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
U3YYECHHUIO0 MaTEMAaTHUKH;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEeMATUKHU U OKPYKAIOLIETO MUPA;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYeCKO TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTH4eCKUE OOBEKThl B PEAJIbHBIX )KM3HEHHBIX CUTYalLUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/a4, HMHTEPIPETUPOBATh IIOJNYYECHHBIC pPE3yJbTaTbl U OLCHUBaTh HMX Ha
COOTBETCTBHE NMPAKTHYECKON CUTYaLIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYToii, a B
TECHOM KOHTAKTE€ M B3auMOAEHCTBUHU. Takke B Kypce MPOHUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

Wzyuenue apudmMernyeckoro maTepuaiga HAUMHAETCA CO CUCTEMaTH3alluu U
pPa3BUTHS 3HAHUM O HATypaJbHBIX YMCIAX, NOJYYEHHBIX B HadalnbHOW mikouse. Ilpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C PA3BUTHEM BBIYMCIMTEIBHON KYJBTYpBI, B
YACTHOCTH C OOy4Y€HHEM MPOCTEHIINM NpuéMaM MPUKHUIKU U OLEHKU pe3yJIbTaToB
BBIYMCIICHHN. M3yueHue HaTypajbHBIX YMCEJ NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HA4aJbHBIMHU MOHATHIMHU TEOPUU JECITUMOCTH.

Jpyroii KpynHblil OJ0K B COAEpKaHUHM apu(PMETHUECKOW JTMHUU — 3TO JIPOOHU.
Hauano n3ydeHus 0ObIKHOBEHHBIX M JECATUYHBIX IPOOEi OTHECEHO K 5 Kiaccy. DTo
MEPBbI ATan B OCBOEHUM ApOoOEH, KOrjJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UIesIMHU, MOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUEHHIO JECATUYHBIX IPOOEH, YTO LEIecO00pa3HO
C TOYKHU 3pEHUs JIOTUKU U3JI0KEHMSI YMCIOBOW JIMHUM, KOTJa MpaBujia JEUCTBHUM C
JIECTUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYyYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIllMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IIPU MPAKTHYECKOM
ucnonb3oBanud. K 6 kimaccy oTHeCEH BTOpOM d3Tall B HM3yYCHUU ApOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIHMTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYHMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U
JECATUYHBIE JPOOU, YCTAaHOBJIEHUE CBSI3€U MEXAYy HHMH, PACCMOTPEHUE NMPUEMOB
penieHus 3a7a4d Ha apoou. B Havasie 6 kiiacca MpOMCXOIUT 3HAKOMCTBO C MOHSITHEM
IIPOLICHTA.



Oco0eHHOCTHIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIbHBIX YHCET SBISETCS
TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
Haqyajle u3y4eHHs: TeMmbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIIEIACTCS
noarema «lLlempie uymcima», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILATEIBHBIMU
YUCIAMM M JEHUCTBHUAMM C IIOJIOKUTENBHBIMM W OTPHULIATEIBHBIMU YHCIAMU
IIPOUCXOINUT HAa OCHOBE COJEPKATENBHOIO MOAXO0AA. JTO MO3BOJISIET HA JTOCTYITHOM
YPOBHE ITO3HAKOMWTH YYaIlMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMH ITOHATHSMHU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neicTBuil. M3ydeHue palMOHalIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MPOJOHKEHO B Kypce anredpbl 7 Kiacca, YTO CTaHET CIIEAYIOIIMM MPOXOJO0M BCEX
MPUHIUIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHHEe TPYAHOCTEH 0OJierdaer
BOCIIPUSITUE MaTepuajia, a paclpelesieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
npUOOpPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHMM pEIICHHIO TEKCTOBBIX 3aJad B 5—6 Kjaccax HMCHOJb3YHOTCS
apumernueckue npuéMsl perieHus. TeKCToBbIe 3a7auu, peulaeMble Ipu oTpaboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CJICTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKH, Ha paboTy u
IIPOU3BOAMUTEIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA M mpornopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMSATCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, npeacraBieHHOW B ¢opMe Tabiuil
WJIY JUArPaMM.

B paboueit mporpamme mpeaycMOTpeHO (popMHUpoBaHUE MPONEACBTUUECCKUX
anreOpanyeckux NpeAcTaBIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4Yucia B
3aBUCHUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTA BBOJAUTCA MOCTENEHHO. byKBEHHas
CUMBOJIMKA HIMPOKO HCIIOJB3YETCS MPEkKIE BCEro NSl 3alMCH OOIIMX yTBEPKICHUN
U NpPeJI0OKEHUN, POpMYII, B YACTHOCTH ISl BBIYMCIICHUSI T€OMETPUYECKUX BEITMYMH,
B KQYECTBE «3aMECTUTEIISD) YUCIIA.

B kypce «Marematukn» 5—6 KilacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HanpaBJICHHass HAa  pPa3BUTHE OOpPAa3HOTO  MBILIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B H3Y4YEHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBISAETCS Ha HAIVIAHO-IPAKTUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarisgHo-o0pa3Hoe MbIIUIeHHe oOyyatouxcsa. boinbmias posb
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuyecs 3HAKOMSTCS C TE€OMETPUYECKMMH (PUIypaMud Ha IJIOCKOCTH M B
MIPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTypalMsMu, ydarcs Hh300paxarb UX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
Mpoliecce U3y4yeHUs HArISAHOW reOMETpUU 3HAHUS, TIOJyYeHHbIE 00yYarOUUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CormacHo yueOHOMY IIaHy B 5—6 KjaccaXx H3y4aeTcss WHTErPUPOBAHHBIN
npeamer «MaremMaTrukay, KOTOpPBIM BKIIOYaeT apudMETUUYECKUd Marepual Hu
HarJIsiIHYI0 TEOMETPUI0, a TaKXe TMPOINEAeBTUYECKUE CBEICHHUS U3 aireophl,
3JIEMEHTHI JIOTUKY U Havayia ONUCaTeIbHOM CTaTUCTHUKH.



VY4eOHbIil T1aH HA U3y4YeHHE MAaTEMAaTHKH B 5—0 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEYEHHE KaKJOro roja o0yueHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEPXXAHUE VUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypaJjbHble 4ncia v HYJIb

Harypansnoe umcno. Psa nHatypanmbhbix umcen. Yuciao 0. M3obpaxkeHwue
HATYpaJbHBIX YUCEJ TOUKAMU HA KOOPJIMHATHOM (YMCIIOBOI) MPSIMOIA.

[lozunMonHass cucremMa cyucieHHus. *PuMckas Hymepaluss Kak MpuMep
HETIO3MIMOHHON CUCTEMBI CUMCIIECHUS ™!, JlecaTHUHAs CUCTEMA CUMCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YHUCEN C HYJIEM.
CnocoOs1 cpaBHeHus. OKpyTIIeHHE HATYpaTbHBIX YHCE.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJISI NIPHU CIOXKEHUU. Bbruutanue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUIO. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISl U €MHULIBI TIPU YMHOXKEHUU. JleneHue kak JeiicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHeHTsl  neicTBUHM, CBs3b  MeXkay HuMmHU. [IpoBepka  pesyibTara
apupmeTrdeckoro jgedctBus. llepemecTuTenbHOE M COYETAaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¢ YMHOXXEHHS, *paclpelesIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS™.

Hcnonb3zoBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIlKCH
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pas3liokeHue Ha MHOxuTenu. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkiCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJIHEHUST  JeulcTBuil.  Mcmonb3oBaHME  MpU  BBIYMCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHHUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienne o Jpobw Kak crmocobe 3aluch  YacTH  BEJTUYUHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBuUibHbIE ApoOu. CMmenanHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW APOOW U BBIACICHUE
[IeJIOM YacTU 4YWciia W3 HempaBwibHOU npobu. M3ob0paxenue apoOeit ToukamMu Ha
quca0Bo# npsimoit. OcHOBHOE cBOMCTBO apoou. *Coxkparenue apooeii. [IpuBeacuue
IpoOu K HOBOMY 3HameHaTeno*. CpaBHEHUE APOOECH.

CrnoxeHre ¥ BbIUUTAHHUE JIpoOeil. YMHOXKEHHUE U JIeJICHHE Ipo0eii; B3auMHO-
obOpatHbie apodu. *HaxokaeHue 4acTu 1eJI0ro U IeJI0ro Mo €ro 4acTu™.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune ecATUYHOW ApoOHM B BHUIL
0OBIKHOBEHHOM. M300pakeHne AeCITUUHBIX IpoOel TOUKaMU HAa YUCIOBOW MPSIMOM.
CpaBHeHHUE JEeCITUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue

1 3neck u ganee * *0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCA B 03HAKOMHUTEILHOM IL1ane. [lexaror
CaMOCTOSTENILHO ONpe/elsieT 00beM N3y4aeMoro MarepHuara.



JECATUIHBIX APOOEiT™.

Penienne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3adad  apuMETHYECKUM crocoboM. *Perenue
JOTUYECKUX 3aiad. Pemienuwe 3amay nepedOpoOM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBaHue Mpy pelieHuu 3aa4 TaOJIUI] U CXEM.

Pemenue 3amay, cojepkalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMa, IICHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3bp MEXAY €AMHHUIIAMU
WU3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOHu.

[IpencraBieHne qaHHBIX B BUIE TAOIUI], CTOJIOUATHIX AHATPAMM.

Harasignas reomerpust

Harnsgaele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIy4, yIoJj, JOMaHas, MHOIOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yroi. [Ipsmoin,
OCTpBIi, TYIIO U pa3BEPHYTHIE YIJIBI.

JlnvuHa oTpe3ka, METpUYECKUE €AVMHULBI JUIMHBL. J[JIMHA JTOMaHOH, NMEpUMETP
MHOT'OyTOJIbHUKA. VI3MEpEHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAaHCIIOPTHUPA.

Harnsgnele mnpexacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE GUTYP™.

N3o0paxkenne ¢uryp, B TOM uucie Ha kierdaton Oymare. *Tloctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare™. Mcrnonap30BaHKe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpPSAMOYroJIbHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4HuCJIe (PUryp, M300pak€HHbIX Ha KieTdyaTrod Oymare.
Ennaunner namepenus mionaau.

*HarnsagHaple mpencTaBlIeHnus O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBII
rapasuieIeuIe, KyO, MHOTOTPAHHUKH. N3o0paxxenue MPOCTEUIIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TIACTUIIMHA | JIp.)™.

*O0béM MNPSMOYTOJNIBHOTO TMapajuienenunena, kyoa. EauHuiel usmepenus
o0BEMa™.

6 KJIACC

HarypaJjbHble yncia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBbie BRIPKEHUS, TOPSIOK ICUCTBUH, UCTIOIB30BaHUEe CKOOOK. Vcnonp30BaHme
MPU BBIYUCIICHUSX MEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIOXKEHUS M
YMHOXEHHUSI,  *pacnpeiesiuTeIbHOTO  CBOMCTBA  yMHOXEHUS.*  OKpyrieHue
HaTypaJbHBIX YHCEIL.

JlenuTenu W KpaTHbIC yuciia; *HauOOIbIINNA OOIIMI AEIUTENh U HAUMEHBIIIEe
ob1ee kpaTHoe. J[eTMMOCTh CYMMBI M IPOU3BEICHUS ™. [efleHne ¢ 0cTaTkoM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHE IpOOCi.
CpaBHeHue U ynopsaoduBanue apoOeil. PemeHue 3amay Ha HaXOXJAEHUE YacTH OT
[IEJIOTO M 1EeJIoro mo ero 4vactu. JIpoOHoe 4YHuCIO Kak pe3ysbTar JACJICHUS.
[IpencraBnenne aecATUYHOU ApOOM B BHJIE OOBIKHOBEHHOW NPOOU M BO3MOXKHOCTH



npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUAE AecATUYHOU. JlecaTuunbie apodu u
METpUYECKasl cuctemMa mMep. ApupMeTHuecKue IEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad™, mnpornopuus.
IIpuMeHeHne TponopLUyi IPY PEIICHUH 3a1a4.

[TonsiTne npoueHTa. BeranciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IOpOLEHTY. BrlpakeHHe NpOLEHTOB AECATHMUHBIMM ApoOsimu. Permenue 3amau Ha
MIPOLICHTHI. BhIpaskeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITost0kMTENBHBIEC M OTPULATEIbHbBIE YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucaa. Llenpie uncna. *Moaynp uwmcia,
reoMeTpuyeckas HHTEpHpeTanus Moy uyucna*. H3o0paxkeHue uucen Ha
KOOPJIMHATHOM NpsIMON. *YHCITOBBIE POMEKYTKH ™.

CpaBHenue umcen. ApumeTnyeckue [EHCTBUS C TOJOKUTEIBHBIMH U
OTPULIATEIbHBIMHU YHUCIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenune Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[TpumeHnenne OyKB Ui 3aIIUCH MaTEMAaTUYECKUX BBIPAXKEHUN U MPEAJIOKEHUN.
CpoiicTBa apupmMernyeckux AecTBUi. *ByKBEHHBIE BBIPAXEHUS U YHCIOBBIE
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyiibl; (pOpMyYIIBI IEPUMETPA U IUIOIIAN MPAMOYTOJIbHHUKA, KBaJpaTa, *00béMa
napajuienenuneaa u kyoa*.

PenieHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apuMETUUYECKUM crocodboM. *Pemienue
JIOTUYECKUX 3a1a4. Pemienne 3aaau nepedopoM BCeX BO3MOKHBIX BAPUAHTOB. ™

Pemenne 3amau, conepxKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EquHHUIBI M3MEpEeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUA,
BPEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHUIIAMH U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLEHTaMH; pElIeHHe OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIEHUE pe3yJibTaTta™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenne OaHHBIX C MOMOIIbIO Ta0muu u guarpamm. CronOuateie
IUarpaMMbl: YTEHUE U MOCTPOeHUE. YTeHHEe KPyTrOBbIX IUarpamM.

Harasimnas reomerpust

Harnsnuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, NIpsiMas,
OTpE30K, JIy4, YroJ, JJOMaHasl, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

*B3anMHOE pacIoiOKEHUE JBYX MNPAMBIX Ha IUIOCKOCTH, IapajlIeIbHbIE
IpsIMbIE, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY IBYMs
TOYKaMH, OT TOYKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBaApaTHOW CETKeE.

W3mepeHne W TMOCTPOEHUME YIVIOB C IIOMOINBIO TpaHcHopTupa. Bunael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHU. YeThIpEXYTOBHUK, MIPUMEPHI
YEeThIPEXYTOJbHUKOB. [IpsSMOYronbHUK, KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH,



yraoB, auaronaneil. *M3o0paxeHune reomeTpuuyeckux GUTYp Ha HEIMHOBAHHOM
OymMare ¢ HCIOJIb30BAHUEM LUPKYJS, JIMHEHKH, YrOJIbHHWKA, TpaHCIOpPTHpa™.
[TocTpoeHnus Ha kieTyaron Oymare.

[Tlepumerp MHoroyrosnbHuka. [loHsTHe miomw@aan (QUIypsl;  E€OUHULIBI
u3Mepenus miomanu. [pubnmkénHoe naMepenue mwiomanu Guryp, B TOM 4ucie Ha
KBajpaTHON ceTke.* IIpuOmmk€HHOE HM3MEpEeHHE JIMHBI OKPYKHOCTH, IUIOIIA]N
Kpyra*.

*CuMMeTpusi: LEeHTpajbHasA, OCeBas M 3epKalibHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX QUTyp™.

*HarnsagHele MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiefienunen, kKyo, mpusMma, NUpaMmuaa, KOHYC, MHWIMHAp, map u cdepa.
N3o6paxenne mpocTpaHCTBEHHBIX ¢uryp. Ilpumepsr pa3BEPTOK MHOTOTPAHHUKOB,
nuauHApa U koHyca. CozmaHue Mojenedl MpOCTPAaHCTBEHHBIX (Guryp (u3 Oymard,
IIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[TonsitTue oOBEMA; enuHUIBI U3MepeHUs 00bEMa. OOBEM NPSIMOYTOJIBHOTO
napajienenumneaa, kyoa*.

[INTAHUPYEMBIE TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHUS [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenue y4yebHoro kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOM IIIKOJIBI
JOJDKHO O0OecrneunBaTh JOCTHXKEHHE CIEAYIOIIMX MPEeIMETHBIX 00pa30BaTelIbHbIX
pE3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUpOBaTbCd B TNOHATUAX M ONEpUpOBaTh Ha 0a30BOM ypOBHE
TEPMHHAMH, CBS3aHHBIMH C HATYpPaJIbHbIMH YHUCJIAMH, OOBIKHOBEHHBIMH U
JECSITUUYHBIMU JPOOSIMHU.

CpaBHMBaTh M YHNOPSAAOYMBATH HATypaJbHBIE YHWCIA, CpPaBHUBAaThb B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUYHBIC IPOOH.

CooTHOCHUTh  TOYKY Ha  KOOPAMHATHOM  (YMCIIOBOM)  mOpsMO  C
COOTBETCTBYIOIIIMM €{ YHMCIOM M H300pakaTb HATypaJibHbIE YKCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.

BoInonHATh  apupMeTHUECKHUE JEHCTBUS C HATYpPaIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMH APOOSIMU B MPOCTEUILNX CITydasiX.

BbINoONHATE NpOBEPKY, NPUKUAKY Pe3yJIbTaTa BEIYMCICHUN.

OKpyTasTh HaTypajJbHbIE YNCTIA.

Pemenne TeKCTOBBIX 32124

Pemarp TekcTOBBIE 3alauM apUPMETHYECKUM CIIOCOOOM M C IOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTro Tniepebopa BCeX BO3MOXHBIX BapHaHTOB (Tpu
HEO0OXOJMMOCTH C HAMPABJISIOUIEH TOMOIIBIO).

Pemate 3amaum, cojaepXkaiiye 3aBHCHUMOCTH, CBSI3bIBAIOIINME BEJIMYMHBIL:
CKOpPOCTb, BpEMs1, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb (ITPH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAITUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS MIPU PEIICHUU
3azay.



[Tos1b30BaThCs OCHOBHBIMM €IMHHUIIAMHM U3MEPEHUS: LIEHbI, MACChl; PACCTOSHHUS,
BPEMEHH, CKOPOCTH; BbIpaKaTb OJHM E€IUHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OMOPOM Ha CIIPABOUYHYIO MH(POPMALIHIO).

W3Bnekats uHGMOpMaIuUio, MPEACTABICHHYIO B Tabiuie, Ha CTOI04YaToi
auarpaMMe, HHTEpIPETUPOBATH NPE/ICTABICHHbIE JaHHBIC, HCIOJb30BaTh JaHHBIC
U pelIeHUH 3a/1a4.

Harnsanas reomerpust

[Tonb30BaThCAd T€OMETPUUYECKUMH TMOHATUSAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YI0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOUMX (HopMmy
M3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTU IO BHU3YaJIbHOM OMOpE,
CBA3aHHYIO C yIJIAMU: BEPILIMHA, CTOPOHA; C MHOIOYI'OJIbHUKAMH: yTOJ, BEPIIHHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY’KHOCTBIO: pauyC, TUaMeTp, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MoMOILbIO LUPKYJIS U JINHEHKH (IIOCTIE COBMECTHOTO aHAIN3a).

HaxonnuTe MJIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JIMHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [UJIMHBIL, CTPOUTH OKPY’KHOCTH 3aJaHHOIO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB IIPSIMOYTOJIBHHMKA, KBaaparTa JUIsl UX
MOCTPOEHUS1, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Beluucnate mepuMmeTp M IUIONIAAb KBajapaTa, IPsIMOYTOJIbHHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJIbHUKOB, B TOM 4HcCIE (GUTryp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonbp30BaTbCd OCHOBHBIMM METPUYECKMMHU E€AUHUIAMU HW3MEpPEHUs JJIMHBI,
IJIOIAM; BhIPAXaTh OJJHU €IMHMIIBI BEJIMUYHUHBI Yepe3 Apyrue (Ipu HeoOXOAMMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UH(POPMAITHUIO).

Pacno3naBath  mapajuienenunen, KyO, HCHOJIB30BaTh  TE€PMHHOJOTHIO:
BEpILMHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaieienunena, Kyoa.

Boruucisate 00b€M KyOa, mapaienenunena Mo 3aJaHHbIM H3MEpeHUsM (C
OMOPOM Ha AJITOPUTM Y4YEOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0bEMma.

PemaTe HeciOXHBIE 3aJa4M Ha HM3MEPEHUE T€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOJUMOCTH C BU3yalIbHOU ONOPOHA).

6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpOBaTbCI B TMOHATHAX M ONEpPUpPOBaThH Ha 0a30BOM ypOBHE
TEPMUHAMU, CBS3aHHBIMHU C PA3JIMYHBIMM BUAAMHU YHUCENl U CHOCOOAMU UX 3alucH,
MEepPEXOaUTh (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YKCTa K APYTOM.

CpaBHUBaTh M yHOPAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATh YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh apupmMeTndeckrue I1eMCTBUSI C HATypadbHBIMHU U LEIbIMU YHCTIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSIMHU, MOJOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

BBIYMCIIATE 3HAYEHUS YUCIOBBIX BBIPAXKEHUI, BBINOJIHATD PUKHUIKY U OLICHKY



pe3yibTaTa BBIUMCICHUHN; BBITIOJHATH MPEOOPa30BAHUS YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apr(PMETHUUECCKUX JACHCTBUI.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €Wl
YUCJIOM U U300pa)xaTh YKClia TOYKAMU Ha KOOPAUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaAMU
3TOU TOYKH.

OkpyTisaTh IeNble YHClIa U JNEeCATHYHBIE ApoOu (o o0pasily), HaXOJWTh
NpUOIKEHUS YU CET.

YucsoBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTHpOBAaTbCSI B TMOHATHSAX M ONEpPUPOBATH Ha 0a30BOM YPOBHE
TePMUHAMH, CBSI3aHHBIMU C 3aMKCHIO0 CTETICHW YHCJIA, HAXOAWTH KBAApaT M KyO
Yucyaa, BBIYUCIATh 3HAYEHUS TMPOCTEUIIMX YHUCIOBBIX BBIPAKEHHH, COIEpIKALIUX
CTEICHHU.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOH Ha
ITOPUTM TPABUJIIA), PACKIIAIBIBATh HATYpaAIbHBIC YUCIIA HA MPOCTHIE MHOXKHUTEIIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPIIMUA U OTHOIIICHUSI.

Hcnonb3oBaTh OyKBBI i1 0003HAYEHUS YMCEI MPU 3aMKUCA MAaTEMaTUYECKUX
BBIPDOKECHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBIISAS
HE0OXOMMbIE TMOJACTAHOBKM W TpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
TEUCTBUM ).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenmieHnne TekcTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apuU(PMETUUECKHUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemiate MpocTeunIme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMM; pellaTh TPU OCHOBHBIE 33/1aud Ha
JpOOH U MPOIECHTHI.

Pemlate 3amaun, copepKaliye 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeEMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJUTEIILHOCTh, BpeMsa, o00béMa pabOThl, HCMOIB3Ys apuDMETHUECKHUE
JNEUCTBUS,  OLEHKY, TMPUKUIKY;  MOJb30BaThCS  E€AUHULIAMH  W3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI TIO YCJIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHanu3a.

N3Bnekats uHOpManuio, MPEJACTABICHHYI0 B Ta0iuIax, Ha JIMHEHHOM,
CTOJIOYATONM WJIM KPYroBOW JuarpamMmax, HHTEPIPETHPOBATH MPEJICTABICHHBIC
JIAHHBIE; UCTIOJIb30BATh JAHHBIC MTPU PEIICHUU 3a/1a4.

[IpeacraBnsaTh MHGOPMAIUIO C MTOMOILBIO TAOJMIL, JIUHEWHOW U CTOJIOYATON
JarpamM.

Harasignas reomerpus

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (Gopmy
M3YUYEHHBIX TEOMETPUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (HUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HETHHOBAHHOM
U KiIeryatoi Oymare W3y4YeHHBbIC IUIOCKHE TeoMeTpudeckne QUrypel W
KOH(Urypaluu, CHMMETPUYHBIE PUTYPBHI.



HmeTp mpenacTaBieHHE O TEOMETPUYECKUX TMOHSATHSX: PABEHCTBO (QUIYD,
CUMMETPHSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUH.

HaxoauTe BETWYMHBI YIIIOB U3MEPEHUEM C MOMOILBI TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IPU PEIICHUM 3a7ad I'paJdyCHOW MEpOi
YIJIOB; pacliO3HABATh HA YEPTEKAX OCTPBIU, IIPSIMOU, PA3BEPHYTHIM U TYIIOU YTJIbI.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCS
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OJTHA €IUHUIBI N3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

Haxonuth, UCNonb3ysl YEPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMsS
TOYKaMU, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH HAa KBaPaTHOU CETKE.

Boruncnsate  miomanb  (UTYp, COCTaBICHHBIX U3  NPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHHUKHU, HA paBHbIE (PUTYpbI, JOCTpaUBaHUE
70 TPSIMOYTOJIbHHUKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMH HW3MEPEHUS IUIOIIAJIN;
BBIpaXKaTh OJHM €IMHULIBI U3MEPEHUS IUIOMAAN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH
C OIIOPO Ha CIPABOYHYIO UH(DOPMALIHIO).

Pacrno3naBaTh Ha MOJAENAX M H300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nNpsMOyTOJIbHBIN Mapaieenumnes.

Boraucisats 00b€M MpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsS 00BhEMA; BRIpAXaTh OAHHU €AUHUIIBI U3MEPEHUs
00bEMa uepe3 Apyrue (C ornopoil Ha CpaBOYHYI0 HHPOPMAITHIO).

PemaTe HecHOXHBIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYalHsIX (TP HEOOXOIUMOCTH C BU3yaIbHOU ONOPOHA).

PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA «AJITEBPAy». 7-9
KJIACCBI
Hesu ndyyeHust yueOHOro Kypca

Anrebpa sABIsSETCSs OJHUM U3 OIOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT W3y4YeHHE JPYIHX AMCLUUIUIMH, KaK €CTECTBEHHOHAY4YHOrO, TaK U
IYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOJIOJIKEHUST 00pa30BaHus
Y B NOBCEAHEBHOM >XWU3HU. Pa3zBuTHe y 0OydaromMXcs HAay4YHbIX MPEICTABICHUN O
MIPOUCXOXKIEHUU
M CYIIHOCTH ajire0Opandeckux alOCTpakiui, crmoco0e OTpaxKeHUs MaTeMaTH4YeCKOM
HAayKOH SIBJIGHUA M MPOLECCOB B MPUPOJIE U OOLIECTBE, POJIUM MATEMATHUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET POPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHHUS U KAYECTB MBIILJICHUS, HEOOXOAUMBIX IJISl aanTaluyd B
coBpeMeHHOM Lu(ppoBoM obmecTBe. M3yuenue anredOpbl €CTECTBEHHBIM 00pa3oM
o0ecreunBaeT  pa3BUTHE  yMEHHs  HaOJIOAaTh,  CpaBHUBATh,  HAXOAWUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIJIEHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUSL W BBIBOJBIL, (OPMYJIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOpbl oOecleyuBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS] OOYYalOIIMXCSA: OHM HCIOJB3YIOT JEAYKTUBHbIE M HHIYyKTUBHBIC
paccykzeHus, o000IeHne W KOHKpeTH3aIuio, abCTparupoBaHWE U AHAJIOTHIO.
OOyueHnue anrebpe mpeAnojiaraeT 3HAYUTEIbHBIM OOBEM  CaMOCTOSTENBHOU
NESATENBHOCTH  OOYyYaloIIMXCsA, TIO3TOMY CAaMOCTOSITEJIbHOE  peIIeHHE  3a7ad
€CTECTBEHHBIM 00pa3oM SBISIETCA pealu3aledl IedaTeIbHOCTHOrO MPUHIHUIA
o0yueHus.



B crpykTrype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbBI
OCHOBHOE MECTO 3aHUMAKOT COJEPKATEIbHO-METOUYECKUE auHuU: «Yucna wu
BBIUMCIICHUSD»; «ANreOpandyeckue BBIPAKEHUSD; «YpaBHEHUS W HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 aTux coepxKaTeabHO-METOAUYECKUX JIMHUM pa3BUBACTCA HA
NPOTSHKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasich U
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xoje u3ydeHus kypca o0ydaromumcs
OPUXOJUTCS JIOTUYECKH PACCYKIaTh, HCIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LIeeco00pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, POHU3BIBAIOIIME BCE OCHOBHBIE Pa3/eiibl MaTEMaTHUYECKOTO 00pa30BaHUs U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YalIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTHYeCKOro  si3blka. Takum  00Opa3oM, MOXHO  YTBEp)KIaTh, UTO
collepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Asredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuMHUM «Yuciia W BBIYKMCICHHSD CIYKUT OCHOBOM JJIA
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYy4aroUIuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
AKU3HU. Pa3BUTHE NOHATHS O YHUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
UPpALMOHATIBLHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUM O JEHUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHs YHUCIIOBOM JIMHUM OTHECEHO K CTapuieMy 3BEHY
o0111ero oOpa3oBaHusl.

Conepkanue JIByX ainreOpanuecKux JUHUN — « AJITeOpanvecKue BHIPAKECHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYAIOMIMXCA
MaTe€MaTUYeCKOro amnmapara, HEeOOXOAMMOTro i peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHbI MaTepuan TpyNnnupyercs BOKPYT palUdOHANbHBIX BbIpaXeHH. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKa JJIsl TOCTPOEHUSI MAaTEMaTHUYECKUX
MOJIeJiel, OMUCAHUsI MPOIIECCOB U SIBIIGHUW peadbHOro Mupa. B 3amaun oOyueHus
anredpe BXOIAT TaKXkKe JalbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIICHHUS,
HEO0OXOJAMMOro, B YaCTHOCTH, JIJII OCBOCHUS Kypca HMH()OpPMATHUKH, M OBJIAJICHUE
HaBBIKAMM JIEYKTUBHBIX paccyxnaeHuid. [IpeoOpa3zoBanne CUMBOJIBHBIX (HOpM
BHOCUT CBOHM crnenuUYecKuil BKJIaJ B Pa3BUTHE BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Copepxxanve (pyHKIMOHAIBHO-TpaUUYECKON JIMHUKA HALEJIEHO Ha MOJIyYeHHE
IIKOJbHUKAMU 3HaHUN O QYHKIMSAX KaK Ba)KHEUIEH MaTeMaTUYECKOW MOJCIH IS
OMMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3ydeHue 3Toro marepuaia CrnocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCS
YMEHUS KCIOb30BaTh Pa3IuYHbIe BbIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKH —
CJIOBECHbIEC, CHUMBOJMYECKHE, Tpaduyueckre, BHOCUT BKJIaJg B (GOpMHpPOBaHUE
MPEACTABICHUI O POIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl COACPKAHUS:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUI.

VY4eOHbIll maH Ha U3ydeHue anreOpol B 7—-9 KiaccaXx OTBOJUT HE MeHee 3



y4eOHBIX YacCOB B HEJEIIO0 B TEUCHHE KaXJOro rojma oOydeHHs, BCETO 3a TPU rojaa
o0yueHus — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0a OT OAHOW (opMBbI 3ammcu
npobeit k gpyroit. [loHATHe palMOHAIBHOTO YHCHIA, 3aliCh, CpPaBHCHHE,
YOOPSAOYMBAHUE  paIlMOHAJBHBIX  4Hcel.  ApudMeTudyeckue  JeHCTBUS ¢
palMOHAIIBHBIMYA YHUCIaMU. PemeHne 3amad u3 peanbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM: ONpEIeieHne, Mpeodpa3oBaHue
BBIpPA)KEHUI HAa OCHOBE ONPEJIENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKch NPOLIEHTOB B BUJE ApoOU U ApoOU B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha IIPOLEHTHI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  INpPU3HAKOB  ACIMMOCTH, Pa3lOKEHUE HA  MHOXKHUTEIU
HAaTypaJbHbIX YHCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM  4HClIe TpsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C INEepeMeHHOHN. [lomycTumblie
3HA4YEHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYHHAMHU B BHJIC
(dopmyibl. Beraucienus no gopmysiam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHH, TOXKIECTBEHHO PaBHbIC BBIPAKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPHITHS CKOOOK H
MPUBEICHUS ITOTOOHBIX CJIaraeMbIX.

CBoJliCcTBa CTENEHM C HATyPAJIBHBIM [OKA3aTEJIEM.

Onnowiensl 1 MHorousieHbl. CteneHb MHorouseHa. CiloKeHue, BbIYUTaHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOXKEHHUS: KBaJApaT CyMMBbI U
KBazpaT pasHocTH. DopMmysa pa3HOCTH KBajpaToB. PasiokeHue MHOTO4WIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBuUiia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUM MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMU M ero rpaduk 2. CucTemMa JByX
JVHEWHBIX YpaBHEHUW C JAByMs IIEpEeMEHHBIMM. PemieHue cucreM ypaBHEHUH
crocoboM moJcTaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ay C MOMOIIBIO CUCTEM
YPaBHEHUN.

DyHKUNHA

Koopaunara Touku Ha npsMoi. UucnoBele MPOMEXKYTKU. PaccTossHME MEXIy
JIBYMS TOYKaAMU KOOPJIUHATHOU IPSIMOM.

2 3ech u manee * * 0603HAYEHEI TEMBI, H3yYEHHE KOTOPHIX IPOBOAUTCS B 03HAKOMHUTEILHOM ILTane. Ilemaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMoro MaTepHana.



[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHara
TOYKM Ha KOOPJIMHATHOM TuiocKocTH. IIpumepsl rpadukoB, 3aiaHHbIX (HOPMYIIaMU.
UreHue rpamKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue gpynkuuu. ['paduk dpynkumu. CroiictBa dyHkuui. JIunelinas GpyHkius,
e¢ rpaduk. I'padpuk pyukumm y = Kkx + b. *I'padpuueckoe peireHue THMHEHHBIX
YPaBHEHHUM M CUCTEM JIMHEUHBIX YpaBHEHUN ™.

8 KUIIACC

Yucsia v BBIYMCIEHUS

KBagpatueiii kopenb u3 uyucina. *Ilonstue 00 uppanMoOHAIBHOM YHCIIE.
HecsaTuunble TpUOTMKEHUST UppAllMOHANBHBIX uncen™. CBoilcTBa apudmeTHiecKux
KBaJIpAaTHBIX KOPHEHW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JIeHCTBUTEIIbHBIC YUCIA™.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMiCh YHCIIA.

AnredpanvecKue BbIPAKEHUSA

KBagpaTHblil TpEXusieH; pa3ioKeHne KBaIpaTHOTO TPEXUWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anre0Opandecko JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JEJIeHUE  allreOpandyeckux  JpoOeil.
PanmonanbHbIe BRIpAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHNS 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, Gpopmyra KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
JPOOHO-paIMOHANILHBIC YPaBHEHHUS.

*T'padmueckas MHTEpIIpETAIlMs YPAaBHEHUN C IBYMsI TIEPEMEHHBIMU U CUCTEM
JUHEHWHBIX YpaBHEHHH ¢ JAByMs mepeMeHHbIMU™. Ilpumepbl perieHus: cucTtem
HEJIMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBbele HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpEAeiCHNUs U MHOXKECTBO 3HAYCHUI (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkimu mno e€ rpaduxy. Ilpumeps
rpad@uKoB QYHKIMMA, OTPAKAIOIINUX PEATTbHBIE TMPOIECCHI.

@OyHKIMM, ONUCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHAIbHBIC

k
3aBucMMOCTH, uXx rTpadukn. Dymkmum Yy = X2, y = X3, y = 4/x, y = -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yuciaa v BBIYMCICHUA

PannonanbsHble yucia, *UppalvoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
JecsATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEUCTBUTENbHBIE YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE IpoOU. B3aMHO 0IHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IIPSAMOU.



CpaBHeHMEe  JACMCTBUTENBHBIX  YHCEN, apudmeTuyeckue JEHCTBUS €
JNEMUCTBUTEIBbHBIMU YUCIIAMU ™.

Pa3meppl OOBEKTOB OKpY’KAIOLIErO0 MHUpPA, UIMTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEeM MHUpE.

[TpuOnmx€HHOE 3HAUEHHME BEJIWYMHBI, TOUHOCTh NMpuOImxkeHus. OKpyrieHue
yucell. [Ipukuika u oleHKa pe3ysbTaToOB BEIUYMCICHHM.

YpaBHeHHS U HEPaABeHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. *IlpuMepsl pelleHHs YpaBHEHHU TPEThE M YETBEPTOM
CTeneHel pa3IoKeHUEeM Ha MHOXKUTEIN ™.

Pemmenne npoOHO-palinOHANBHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

YpaBHeHHE C JBYyMs MEpEeMEHHBIMU M ero rpaduk. Permenune cuctem aByX
JIMHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBbIMU. PellleHre CUCTeM JIBYX YpaBHEHUH,
OJIHO W3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTopod creneHu. ['paduueckas
MHTEPIIPETaLsl CUCTEMBl YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
I'padrueckas uHTEprpeTanus HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHAaThI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPaA0OJIBI.

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

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCHH

[IoHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyIioii u popmyIoit N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccund. dopmynbl N-ro 4jaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IIEPBBIX N YJICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKONM M TeOMETPUYECKOW MPOrpeccHii
TOYKAaMH HAa KOOPJAWHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUHAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoeHne yueOHOro Kypca «Aniredpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl JIOJDKHO OOECHeuMBaTh JOCTIDKEHHUE CIEAYIONMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

YucJia 1 BLIYUCJICHUSA
BrimonHITh, couyeTass yCTHbIE W TNHUCHMEHHBIC NPUEMBI, apuPMeTHIecKue



NEUCTBUA C PAllMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3Hay€HUs YMCIOBBIX BBIPAKEHUM; MPUMEHSATH pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIYUCICHUS] 3HAUYEHUN APOOHBIX BBIPAKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU.

[lepexomuth OT omHOM (opMbl 3amuicu 4Mcend K Jpyrod (mpeoOpazoBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyTJsTh YUCIA.

BBITTONHATE TPUKUIKY U OLUEHKY pe3yjbTaTa BBIYMCIICHHM, OLEHKY 3HAYEHUI
YHUCJIOBBIX BBIPAXKEHUM.

BBITIONHATE JEHCTBHS CO CTENEHAMHM C HaTypaldbHBIMHM ITOKa3aTesIMH (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIHUIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPAIbHBIX
YHUCEl.

Pemare mnpocrefimme NpakTUKO-OPHUEHTUPOBAHHBIE 3a/adyM, CBS3aHHBIC C
OTHOILIEHUEM  BEJIWYUH,  IPONOPLUHMOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTAMH;
MHTEPIIPETUPOBATD PE3yJbTATHl PEIICHUS 3a/1a4 ¢ YYETOM OIPAaHUYEHUM, CBS3AHHBIX
CO CBOICTBaMH pacCMaTpUBAaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEeHUA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anreOpanyecko TEpMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQXEHUW MpU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NMPHUBEACHUEM
MOJ00HBIX ClaraeMbiX, PACKPBITHEM CKOOOK.

BBIMIONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, TPUMEHATH (POpMyJIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpoi
Ha CIIPaBOYHYIO HH(POPMAITHIO).

OCyIIeCTBIIATh PA3JIOKEHUE MHOIOUYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 3@ CKOOKM OOIIEro MHOXHTENS, TPYyHIHUPOBKH CIaraeMbiX, MPUMEHEHHs
(bopMyJ1 COKpaIIEHHOI0 YMHOKEHHsI (C OTOpOM Ha CIIPaBOYHYI0 HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB JJIsl PEIICHUS Pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30oBaTh CBOMCTBA CTENMEHEW € HaTypaldbHbIMM MOKA3aTENAMH IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HAa CITPaBOYHYHO HH(POPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate JMHEHHBIE YpaBHEHMUs C OJHOW NEPEMEHHOM, INPUMEHsSS IIpaBuia
nepexoja OT UCXOJAHOI0 YpaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsiTh, sBigeTcs Jiu
YHCJIO KOPHEM YPABHEHHS.

HmeTs mpencraBieHHe O rpapUuecKUX METOAax MpH PELICHUH JMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[Tonbupate mnpuMepsl Map YKCEN, SBISIOUUXCA pPELICHUEM JIMHEHHOro
YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPJAMHATHON TUIOCKOCTU TpaduK JIUHEWHOTO YPABHEHUS C IByMS
NEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUSL.

Pematpe cucteMbl ABYX JMHEHHBIX YpABHEHUH C JBYMS MEPEMEHHBIMH, B TOM



yrciie rpadudecku (C Omopoi Ha aNrOpUTM yU4eOHBIX IEHCTBUI).

CocTaBnaTh (I1OCJIE€ COBMECTHOIO aHAJIM3a) M pelaTh JIMHEWHOE ypaBHEHUE
WIA CUCTEMY JIMHEHHBIX ypaBHEHUH M0 YCIOBUIO 3aJauyd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4y MOJYUYEHHBIN PE3yJIbTaT.

Koopaunarel u rpaguxku. @yHkuuu

N300paxaTh HA KOOPAMHATHOW MPSIMONM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alMChIBATh YMCJIOBBIE NMPOMEXKYTKH Ha
anreOpandecKoM SI3bIKe.

OTmedaTh B KOOPJIMHATHOM IIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJIWHATaM;
CTPOUTH TPaPUKH TUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkuu Y = KX + b,

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNTOpPUTMYy YYEOHBIX JIEHCTBHUI): CKOPOCTH, BPEMS, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; IPOU3BOJUTEIHLHOCTD, BpEMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduueckuii cnocod NpeaCTaBI€HUA M aHanIM3a MHGOpPMaluy;
U3BJIEKATh U MHTEPIPETUPOBATH UH(OPMALIMIO U3 TPa(UKOB PeaJbHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

8 KUIIACC

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh Ha4yaJbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIJIEHHWS M BBIYUCIECHUMN; U300paXkaTh ACHCTBUTEIbHBIC
4yCia TOYKaMUA Ha KOOPAUHATHOU IIPSAMOU.

[TpuMeHATh TOHATHE apUPMETHUECKOrO KBaJPATHOTO KOPHS; HaXOAUTh
KBaJIpaTHbIE KOpPHH, HCIIOJIb3YsS IPU HEOOXOIUMOCTH KaJIbKYJSATOP; BBINOIHATDH
npocTelime mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAUMX KBaJpaTHbIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucyd OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTEJIEM,  BBINOJHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALUX CTENEHU C IeNbIM IoKa3aTesneM (C
MCIIOJIb30BAHUEM CITPAaBOYHON WH(OOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE MpPeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKECHU HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUYJICHAMHU M anreOpandecKuMH
TIPOOSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIH.

[TpumensTs npeoOpa3zoBaHUs BbIPAKEHHUM NI PEIICHUs pa3iIMyYHbIX 3a/1ad U3
MaTEeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIE ypaBHEHMs (C MCIOIb30BAHUEM CHPABOYHOM
uH(popMaMu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

IIpoBOANTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUU U CUCTEM YpPABHECHUH, B
TOM YHCJIe C MPUMEHEHUEM TpaduiecKuX MpeAcTaBIeH (yCTaHABINBATD, UMEET JIU
YPaBHEHUE WM CUCTEMa YPAaBHEHHUW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C



OTIOPOW HA aNTOPUTM YUEOHBIX ICHUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKU 3aauu K e€ anredpandeckoit
MOJENM C T[OMOUIBIO COCTABJICHUS YPAaBHEHHUsS WA CHUCTEMbl ypaBHEHMI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKU; PEIIATh
JUHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; J1aBaTh rpauyecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OmnepupoBath Ha 0a30BOM ypoBHE (YHKIIMOHAJIbHBIC MOHATHS U S3BIK
(TepMUHBI, CHUMBOJUYECKHE OO0O3HAUEHUS); OINpeNessaTh 3HaueHHe (YHKIUU IO
3HAYCHHIO apTyMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIMU MO €€ rpaduKy.

Crpouts rpaduky >aeMeHTapHbIX QyHKIMA Buaa , Y = X5, Y = X3,y = /x ,

k o o .
Y= =, ONHUCHIBaTh CBOMCTBA YMUCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEOOXOJIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO).

9 KJIACC

Yuciia ¥ BbIYHCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BolnonHTh apudMeTnueckie JeMCTBUS ¢ PALMOHAIBHBIMU YMCIaMU, coYeTast
YCTHBIE M NHUCBMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCIECHUS C UPPALUOHAIBHBIMHU
YU CIIAMU.

HaxoauTpe 3Ha4eHUs CTENEHEHN € LIEJIBIMU MTOKa3aTeNIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh JACUCTBUTENBHBIE YHCIA, BBINOIHATh MNPUKUAKY pe3yibTaTa
BBIYMCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEHBIE U KBAaJpAaTHBIE YPaBHEHUS, YPABHEHHMSI, CBOASILNECS K HUM,
npocTenie qpoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

Pemare mpocTtedmme CHCTEMBI JBYX JMHEHWHBIX YPaBHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJIHO YpPAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOM omope).

Pemate mnpocTedme TEKCTOBBIE 3alayd  alreOpanyeckuMm CrocodooM ¢
IIOMOIIBI0 COCTABJICHWS YPAaBHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOAUTE IpOCTEHIINE HCCIECIOBAHKUS YPABHEHHW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe C MPUMEHEHUEM TpaduuecKuX MpeAcTaBIeH (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHEWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pelIEeHNEe HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3alMCHIBATH PELICHHWE C IOMOILIBIO
CHUMBOJIOB.

Pemats cucTteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3HaBaTh (yHKUMHM M3yuyeHHBIX BHUJOB. lloka3piBaTh CXEMAaTHYECKU



pacrioyio)keHue Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB ¢GyHKmud Buma: Yy = KX,
K .
y=kx+bh, ,y=ax®+bx+c,y=x3y =+x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHHA

KO2(P(PHUIIMEHTOB; OMMCHIBATH CBOMCTBA (PYHKITHMA.

Ctpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAJIpaTUUHBIX (DYHKIIHUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHbBIX (PYHKIMH 1O UX Tpaduxam.

Pacno3naBaTh KBajpaTUuHy0 (QYHKIUIO 10 (GOpMyse, MTPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX (DYHKIMA U3 peaTbHOM XKU3HU, U3HKH, TCOMETPHH.

YucsioBble MOCTEA0BATEIBLHOCTH H IPOTPEeCCH U

Pacnio3naBaTh apu(METHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HBIX
cnoco0ax 3aaHusl.

BbIMOMHATE  BBIYMCICHUS €  HCIOJNBb30BaHHEM  (GopMyl N-TO  4ieHa
apu(MeTHuyecKo UM TeOMETPHUYECKOW MpOrpeccuil, CyMMbI NEPBBIX N 4IeHOB (C
OMOPO HA CIIPABOYHYIO HH(POPMAIIHIO).

PemaTte 3amaum, CBSI3aHHBIE C YHCIOBBIMHU TOCIEIOBATEIBHOCTIMHU, B TOM
quClie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJB30BAHUEM KaIbKYJISITOPA, HMU(PPOBBIX
TEXHOJIOTHH).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Hesan u3yuyeHus y4e0HOro Kypca

OOmme uenu u3ydeHus ydeOHOro kypca «l'eoMeTpus» MpeJCTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKax I€OMETPHUH
oOy4Jaromuiicss y4uTcs TPOBOAUTH  JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JOTUYECKHE YMO3AKIIOUEHUS, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKACHUS H CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIECHUS «OT MPOTHUBHOIO)», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (PopMylIHUpoBaTh OOpaTHBIE yTBepKIeHus. B oOydeHun
YMEHUIO PaCCY’KJIaThb COCTOUT BaXXHOE BOCIIUTATEIbHOEC 3HAYEHUE W3YUYCHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€UYECTBEHHON MAaTEMaTUUECKOW LIKOJIE.

BTopoili 1enp0 M3ydyeHUs TEOMETPUU SIBIACTCA WCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEHICHUM KAK MATEMATUYECKUX, TaK M NPAKTUYECKUX 3aj]ady,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUU TE€OMETPUM B IIKOJIE. [l 3TOrO y4dwmTemto
PEKOMEHIYETCS noaOupaTh 3a7a4uu MPAKTUYECKOTO Xapaktepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOMTH MAaTeMaTHYECKHE MO
pea’bHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS M  OIICHUBATh
aJIeKBaTHOCTh IMIOJYYEHHOTO pe3yinbTaTa. KpaliHe BaXXHO MNOMYEPKUBATH CBS3H
F€OMETPUU C JAPYTUMHU TNpEeAMETaMH, MOTHBUPOBATH HUCIIOIb30BATh OINPEICICHUS
reOMETPUYECKUX (UTYpP W TIOHSTUH, NTEMOHCTPUPOBATH MPUMEHEHHUE IMOTYyUYEHHBIX
yMeHU# B PU3MKE ¥ TEXHUKE. ITU CBSI3U HanboJiee IpKO BUIHBI B TeMax « BekTopsi»,
«Tpuronomerpuueckue COOTHOWIEHUs», «Merox koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yuebHOMYy miaHy B 7-9 kiaccax wu3ydaercs Yy4ueOHBIH Kypc
«I'eoMeTpus»y, KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3ZEibl COACPIKAHUA:
«I'eomerpuueckne ¢Gurypsl M UX CBOHCTBay, «M3MmepeHue reoMeTpruuecKux



BEIIMUMUH», a Takke «JlekapToBbl -KOOPAMHATHI HA IUIOCKOCTW», «BEKTOpb»,
«JIBmxenust mockoct» u «lIpeobpazoBanus mogoous».

YyeOHbIl MIIaH NperycMaTpPUBAET U3yUYEHUE TeOMETpPUH Ha 0a30BOM YpOBHE,
UCXOJsl U3 HEe MeHee 68 ydeOHBIX 4YacoB B y4eOHOM Trojay, BCEro 3a TpH Troja
o0yueHus — He MeHee 204 Jyacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «T"EOMETPHSI» (IO TOIAM
OBYUYEHUS)

7 KJIIACC

HavansHble noHsATHa reomerpuu. Todka, mpsiMas, OTpE30K, Jdyd. Yroi. Buuel
yriaoB. BeprukanbHble M CMexHBIE YIUIBl.  buccexkrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [IapayiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™*S,
IIprMepbl CUMMETPHUU B OKPYIKAIOILEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKH™.

TpeyrompHuk.  Bpicota,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEyroibHUKHA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroubHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoOICTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIJIOB TPEYroJIbHUKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyTroJIbHBI ~ TpeyrosbHUK. CBOWCTBO MEAMaHbl INPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K runoreHyse. [Ipu3sHaku paBeHCTBA NMPAMOYIOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBIN TPEyTroJabHUK ¢ yriioM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYroJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIiie U OOJbIIeH CTOpPOHE TPEYroJIbHUKA.
IlepneHaAuKyIIsIp ¥ HAKJIIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria © CepeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTp M KpyIr, XOpJa MW JIHaMeTp, HUX CBOMCTBA. B3amMmHOe
pacmoJIO)KEHUE OKPYKHOCTH M mpsiMoil. KacarenbHast M cekymias K OKPY>KHOCTH.
OKpy»XKHOCTb, BNHCaHHas B yroj. BnucaHHas u omnMcaHHas OKPY>KHOCTH
TPEyTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. llapamnenorpamMm, ero npusHaku U cBoOWCTBA. YacTHbIE
Cllyyau MapajieorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoricTBa. Tpamenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U TMPU3HAKHU.
IIpssmoyrosibHas Tpaneuus.

*Metoa yaBoeHus: Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUU
TpeyroJibHUKA U Tpaneunu. LlenTp macc TpeyronbHuKa.

[Tomobue TpeyroapHukoB, Kod3(duimeHt mnomoous. IlpuszHaku nomoOUs
TpeyroabHUKOB™. [IpMeHenre noqo0us mpu peleHrny NpakTHYECKUX 3aa4.

3 3mech u manee * * 0603HAYEHEI TEMBI, H3yYEHHE KOTOPBIX IPOBOAUTCA B 03HAKOMHTEILHOM ILTane. Ilemaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMoro MaTepHana.



CpoiicTBa mmomaneii reoMmerpudeckux ¢uryp. Dopmynsl s TUIONIAAH
TpEYroJibHUKa, NapajienorpamMma, pomoba u Tpaneuud. OTHOUIEHUE IUIOLIaAeH
OoJ00HBIX (UTYP.

Brluncnenne miomanei TpeyroJdbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oywmare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpsIMOYTOJBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyeckne (HyHKIMH YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHbBIC YTJIBI, YTOJI MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbI
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONMCAHHBIE YETBIPEXYTOJIBHUKHU.
B3anMHoe pacronoxenue AByX OkpyxHoctei. Kacanme okpyxkHoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yraoB or 0° go 180°.  OcnHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpemMa CHHYCOB. Perienue
IIPAaKTUYECKUX 33J]1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nooous. [1logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BENCHUH OTPEZKOB
CEeKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bektop, mmmHa  (MOIyJib)  BEKTOpa,  COHANpPaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKIACHUS JAJIMH U yTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECeUYEHUE OKPYKHOCTEW M MpsAMbIX. MeToJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHas u paanaHHas
Mepa yIJla, BBIYMCIECHHE JUIMH JOyr OKpykHocTed. Ilmomane kpyra, cekropa,
CErMeHTa.

*JIBVOKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (Quryp (3eMeHTapHbIe
npencrasiienus). [lapamnensubiii nepenoc. [ToBopot™.

IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN
I[TPOI'PAMMBI KYPCA «I'EOMETPU» (ITO TOOJAM OBYUYEHUM)

OcBoenune ydeOHOTO Kypca «['comeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:



7 KIIACC

Pacnio3HaBaTh N3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETPUUYECKUE (UIYpPBI; BBINOJIHATH UYEPTEKU IO
YCIOBUIO 3a1aud. V3MepsATs NMHENHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyl0 OLIGHKY JUHEHHBIX W YTJOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKW3HHU, pPa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB I10 OPSAJKY BETUUUHBI.

CrpouTh YepTeXH K TIEOMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICTIOBOM OTIOPBI: HABOISAIINE BOIIPOCHI U/UITU alTOPUTMA YU€OHBIX ICHCTBUN).

[Tonb30BaTbCA INPU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, MCIIOJIb30BaTh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PELLICHUH 33/1a4.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM DPABEHCTBA IPSIMOYIOJIBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM MEJUaHBI, IPOBEAEHHOMN K TMIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisJHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensatp napamuiedbHOCTh NPSIMBIX C IOMOUIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MMOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK IPYTOU MPSAMOU.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUECHHSI YTJIOB
B TEOMETPUYECKUX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MpU IEPECEUEHUH JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKyllel. Pemars NmpakTU4ecKHe 3aJa4ud Ha HaXOXKJICHHE
YIJIOB.

MMeTs npeacTaBieHnue 0 OHATHE T€OMETPUYECKOT0 MECTa TOYEK.

@opMyIMpOBaTh OINpPENAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHaMETpa
OKPY’KHOCTH, II0JIb30BaThCA UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOMCTBA IPHU
peleHnuy 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPY/KHOCTb,
LIEHTP ONMHUCAHHOM OKPY>KHOCTH. OneprpoBaTh Ha 0A30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YIIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE MEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbBHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TMOHATHSAX U ONEpPUPOBATh Ha 0a30BOM ypOBHE:
KacaTelapHass K OKPYXXHOCTH, TeOpeMa O IEPIEHAMKYISIPHOCTH KacaTelIbHOU U
paguyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

HNmMeTp mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHUS C IMOMOILUBIO LUPKYIS U
JIMHEUKHU.

8 KUIACC

Pacrnio3naBath OCHOBHBIC BHAbI I—IeTI)IpéX}’FOJ’HyHI/IKOB, ux  JJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMM IIpHu pCIICHUH I'COMCTPUYCCKUX 3a/1aY.



OpHEeHTUPOBATHCS B MOHSATHM — TOYKHM IEPECEYEHUS MENHUAH TPEYyroJbHUKA
(1IeHTpa Macc) B pelieHruu 3a1a4.

Biianets noHsATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPaNeUnU, IPUMEHATh UX
CBOKCTBA IIPU PEUICHUH MPOCTEUIINX F'€OMETPUIECKHUX 3a1a4. IMeTh peacTaBiIeHUE
o teopeme Dareca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSITh UX IS
pEIIeHHs] MPAKTUYECKUX 33]1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYTrOJIbHUKOB B PEIICHUH HECI0XKHBIX
reOMETPUYECKUX 3a/]aY.

[Tonb3oBatbess Teopemoit [ludaropa st permieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte DOHATHSMM CUHYCa, KOCHHyCca W TaHI€HCa OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. Ilogb30BaThCsi 3TUMU MNOHATHUSMH JUISl PELICHUS
MPaKTUYECKUX 3a]1a4 (TP HEOOXOIUMOCTH C ONIOPOW Ha aJIrOPUTM MPABHIIA).

Boiuncnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
uH(OpMaIMIO) IUIONMIAJb TPEYTrOJbHUKA M IUIOMAQAM MHOTOYTOJNBHBIX (Uryp
(moaB3ysch, e HeOOX0AUMO, KANbKYIITOpOM). [IpuMEHSATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1a4ax.

Brnanerp TNOHATHAMM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, WCIOJIb30BAThH
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXKIY XOpJaMu (CEKYIIMMH) U Y€ MEXKITY
KacaTeJIbHOM U XOPJI0M P PEUIEHUH IPOCTENIINX FEOMETPUYECKHX 3a/1a4.

Bnanete NOHSATHEM OINKUCAHHOTO YETBIPEXYTOJIbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA ITPU PELIEHUU IPOCTEUIINX 3a7a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33a]1a4y peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHHUS C
MPUMEHEHUEM TMOoA0OMs H TPUTOHOMETPUU (MOJIB3YSICh, TJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSMOYTOJIbHOTO TPEYTrOJbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTh (C MOMOUIBIO0 KaIbKYISATOPA) JUIMHBI U
YTJIBI JU1 HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHMH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OIOPO Ha CITPaBOYHYIO HH(POPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh UX MpHU
pELIEHNH NPOCTENIINX FEOMETPUYECKHX 3a]1a4.

BnaneTts nouatusimu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThCcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JJIMHBI M HAaXOAWUTh YIIbl y MOJOOHBIX (uryp (1o anroputmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBoMcTBa Moa0o0Ms B MPAKTUYECKHUX 3a/ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYDP B OKPYKAIOLIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpaMH, TOHMMAaTh WX TEOMETPUYECKUNA U (PU3HUCCKHI



CMBICT, TPHUMEHATh HMX B PEIICHUUM TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB JUUIs HAXO0XKACHMS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTHM OKPY’KHOCTH M PaJAMAaHHOM MEpBI YIVIA, YMETb BBIYMCILITH IUIOLIA/b
Kpyra M ero uacredl (c omopoil Ha cHpaBouHyro HH(popmanuio). IIpuMeHsATH
MOJIyYEHHbIE YMEHUS B MPAKTUYECKHX 3a/1a4yax.

Haxoguth ocu (MIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh MOJIyYeHHBIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33]1a4y pealbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHS C
NPUMEHEHHEM TOJA00UsS M TPUTOHOMETPHUYECKUX (QYHKUMHA (TOJB3YSICh, T/
HEO00XO0JIUMO, KATBKYJISITOPOM).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KJNIACCbI

esu n3yyeHust yueOHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHUCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHud. KaKIplii 4YeIOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO MaHHBIX. A IT 000CHOBAaHHOTO NMPHUHSATHS PEIICHUS B
YCJIOBUSIX HEJIOCTaTKa UM W30bITKa MHPOPMALIUA HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbINIIeHHEe. IMEHHO mosTOMYy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ 3[IP, dbyHKIHMOHATBHYIO TPaMOTHOCTh, BKIIOUAIOIIYIO B ceOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UpOBaTh WHOOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHbIX (opmax, MOHUMATH
BEPOSITHOCTHBIA  XapakKTep MHOTHX pEATbHBIX TIPOLIECCOB M  3aBUCUMOCTEM,
MIPOU3BOANTH TMPOCTEHINME BEPOATHOCTHBIC PAcCUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMTIAMU cOOpa, aHaliM3a W MPEICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJJapCTBA MPUOOIITAET 00yUarOIMMXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpammbl ydeOHOTO Kypca «BeposTHOCT M CTaTHCTHKA»
OCHOBHOHW IIIKOJIBI BBIJICJICHBI CIIEAYIONINE COACPKATEILHO-METOINIECKUE JIMHUM:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; « BBenenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOH 151 hopMUpOBaHUS HABBIKOB PabOThI ¢ UH(POpMAIMEl: OT YTCHUS U
WHTepOpeTanun UHPOpPMAlMU, TPEACTABICHHOW B Ta0JWIlaX, Ha auarpaMmax u
rpadgukax 110 cOopa, TPEACTABICHHWS W aHajIn3a JaHHBIX C HCIOJIh30BaHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyyarorecst ¢ 3I1P y4arcst cauTbiBaTh U MHTEPIIPETUPOBATH JTAHHBIE, BHIIBUTATD,
apryMEHTUPOBAaTh M KPUTHKOBATH IMPOCTEHUINNME THIOTE3bl, Pa3MBIIUIATh HAaJ
(dakTOpamMH, BBI3BIBAIONIMMHA HW3MEHYMBOCTh, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaEeMbIC BEIIMUUHBI M TIPOIECCHI.

WHTYUTHBHOE TpEACTaBICHUE O CIydyallHOW W3MEHYMBOCTH, HCCIIEIOBaHUE



3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TEOpUHU BepoATHOCTEH. bosbioe 3HaueHue s ooydaronuxcs ¢ 3I1P 3nech umerot
NPAaKTUYECKUE 3aJaHUS, B YACTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MOJENSIMHU.

[ToHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBloNnooOusi Ciy4ailHOro
coObrTus. [Ipu uzyuenuun kypca odbyqarouruecs ¢ 3I1P 3HakomsTCs ¢ mpocTedmmumMu
METOAAaMU  BBIYMCJICHUSI BEpPOSITHOCTEM B  CIIyYaWHBIX OKCIHEPUMEHTAX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HCXOJAMH, BEPOSITHOCTHBIMM 3aKOHAMU,
MO3BOJIAIOIIMMU CTaBUTh M pemiaTh Oojee CIOXKHBIE 3amaun. B Kypc BXOmsT
HayaJbHbIC TPEACTABICHUA O CIy4YalHBIX BEIMYMHAX W HX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYILIECTBJISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXeCTBaMHM U OCHOBHBIMH ONEpalUIMH HaJl MHOYKECTBaMH,
paccMaTpUBAIOTC IIPUMEPBl  INPUMEHEHMS I pelleHrs 3a1ad, a TaKxke
MCIIOJIb30BaHUs B APYTUX MaTeMaTUYECKUX Kypcax U Y4eOHbIX IIpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 wmaccax usywaercs Kypc «BeposSTHOCTH M CTaTUCTHKA», B KOTOPBII
BXOAAT pazgensl: «lIpeacraBineHue AaHHBIX UM ONUCATENIbHAs CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPHUKNY; «BBeneHne B Teopuro rpadon.

Ha wm3ydenne maHHOro xKypca oTBoAMT 1 ydeOHBI 4Yac B HEJEII0 B TCUCHHE
Ka)koro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

COHAEPXXAHUE YYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (ITO
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBnenne NaHHBIX B BUJIE TaONUIl, JUarpaMm, rpaukoB. 3arojHEHUE
Ta0JINII, YTEHHE U MTOCTPOCHUE JUuarpaMm (CTOJIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpolieccoB. M3Bneuenne napopmalum U3 quarpamMmm u
Ta0JIHII, UCTIONH30BAHNE U UHTEPIPETAIIUS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: CpelHEEe apu(pMeTHUUeCcKOoe, MeJuaHa, pa3max,
HauOoJbIlleE M HaWMEHbIIEe 3HAaueHUsT Habopa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYMBOCTH.

*Cry4aliHbIil 3KCIIEpUMEHT (OMBIT) W CIOydailHOe coObITHE. BeposTHOCTH U
gacToTa. PoJjib MajoBEepOSTHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE U
B 001IeCTBE. MOHETa M MIpajibHAsg KOCTh B TEOPUH BEPOSTHOCTEH ™,

*I'pad, BepmmHa, pedbpo. Crenenp BepmuHbl. Yucino pédbep u cymmapHas
creneHb BepmuH. [IpencraBnenune o cBs3HocTH rpada. llemu u muknsl. [Tyt B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMmoripio rpados™.

4 3mech u manee * * 0603HAYEHEI TEMBI, H3yYEHHE KOTOPBIX IPOBOAUTCA B 03HAKOMHUTEILHOM ILTane. Ilemaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMoro MaTepHana.



8 KUIACC

[TpencraBieHue qaHHBIX B BUJIE€ TaOIUL, 1UarpaMm, rpaukos.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHO>KECTBaAMU: EPEMECTHUTEIIBHOE, COYETaTEIbHOE, pacIpeeNIuTENbHOE,
BKJItOueHUs. Vcmonp3oBaHHe TpaHUuecKkoro MPEACTABICHUS MHOMXKECTB  Jis
ONMCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*13mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00OPOB. JlnarpaMMa pacceuBaHus ™.

DOneMeHTapHble COObITHUA  ciiyyailHOro ombiTa. ChydailHele  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Canyuaitnbiii BIOOp. CBSI3b MEXKIAY MAJOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSAMH B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
BUCAYEH BEpIIMHBI, CBSI3b MEXAY 4YMCIOM BEpUIMH U yucioMm pédep. IlpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ momolpto rpados.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oiinepa. OObeAHHEHHE U
nepeceuenre  coObiTui.  HecoBmecTHble — coObiTHs.  PopMyna  CIOKEHHUA
BEPOSATHOCTEW. YCIOBHAsA BEPOITHOCTh. IIpaBmiio ymHOXkeHus. HesaBucumbie
coObiTus. IlpeacraBieHne skcrepuMeHTa B BuUAE JAepeBa. Pemenue 3amay Ha
HaXOX/JIEHUE BEPOSITHOCTE C TIOMOLIBI0 J€peBa CIIy4allHOrO SKCIEpPUMEHTA,
auarpamm Oitnepa™.

9 KUVIACC

[IpencraBienrie  JaHHBIX B BUJe TalOnul, JauarpaMmM, TpaduKoB,
WHTEpIpeTanusi JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUArpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[TepectanoBku u (axropuan. CoyeTaHUss U YUCIO COUYETaHUU. *TpeyrosbHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*T'eomeTpuueckasi BepOsSTHOCTh. CiydaiiHbI BBIOOp TOYKH W3 (PUTYpHI Ha
MJIOCKOCTH, U3 OTPe3Ka U U3 TYTH OKPYKHOCTH™.

HcnbiTanne. Ycnex u Heygaya. Cepust UCIIbITaHUM 10 niepBoro ycnexa. Cepus
ucneITanuii bepaym. BeposatHocTu coObITHI B cepun UcTibITaHu bepHyu.

CnyyailHasg BeIMYMHA W pacHpeiesieHUuEe BeposTHOCTeW. MaremaTuyeckoe
oXugaHue u - amcnepcus.  [IpuMepbl  MaTeMaTMYEeCKOro  OXHUIAHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIMYMHBL. MaTeMaTHuecKoe OXKUIAaHHUE U
IUCIIEPCUS CIIyYalHOU BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyumy.

[Tonatue o 3akoHe OOJBIIMX Yuced. M3MepeHue BEpOSATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaUeHKe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

[JIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI PABOUE
[TIPOTPAMMBI KYPCA «BEPOSITHOCTB U CTATUCTUKA» (II0 TOIAM
OBYYEHIS)

[IpenmeTHbIE pe3yIbTaThl OCBOEHUS Kypca « BepOosSTHOCTh U CTaTUCTUKA» B 7—
9 Knaccax XapakTepU3yIOTCS CAEAYOIUMA YMEHHUSIMU.



7 KIIACC

Uutate wuHPOpMalMIO, TPEACTABICHHYIO B Ta0JIMIaX, Ha JUarpaMMax;
NpPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HaTJISITHOCTHU W/WJIHM BEpOaTbHOM OTMOPHI).

OnuceiBaTh W HUHTEPIPETHPOBATH  pEajbHbIE  YHUCJIOBBIE  JaHHBIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTUpOBaThCS B TOHATHUSIX M ONEPUPOBATH MUMH Ha 0a30BOM YpPOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(GU3MYECKUX BEJIMYUH, AHTPOINOMETPUYECKUX JAHHBIX; HMMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTHU.

8 KUVIACC

W3Bnekatp M mpeoOpa3oBbIBaTh MH(OpPMALUIO, IPEACTABICHHYI0 B BHUJE
TabnuL, auarpamm, rpauKoB; NPEACTABIATh JaHHbIE B BHUJIE TAOJIML, JUarpamwm,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHMs (pa3Max, JIUCHEpcUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUYEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yJibTaTaM U3MEpeHUd U HaOMoAeHUM (C HCIOJb30BAaHUEM 3PUTEIBLHOU
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

HaxonuTh BEpOSTHOCTH CIly4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHI, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

HNmers mnpencraBieHue O TrpadUyecKux MOJIENAX: JEpeBO CIIy4aillHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCI0BAsI MPsAMast.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEpaly HaJl MHOXKECTBaMH: 00beIMHEHHUE, TIEpeceUeHHE, TOTIOTHEHUE;
NEPEYUCHISITh  JJIEMEHTbl MHOXECTB; IPUMEHSATh CBOWCTBAa MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHON OMOPHI).

Hmets mpencraBieHue o rpaduyeckoM MPEJCTABICHUE MHOXKECTB U CBsS3ed
MEXy HUMH JJI1 OTMCAHUs MPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JIpYyTUX YYEOHBIX NPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3oBbIBaTh HHGOPMAITUIO, IPEACTABICHHYIO B Pa3IMUHbIX
WMCTOYHUKAX B BUAC TaONHII, qUarpamm, rpauKoB; MPEACTaBIATh JaHHBIC B BUJC
Ta0NuIl, TUarpaMm, rpapuKoB.

Pemare mpocTeiiiime 3amadud OpraHU30BaHHBIM IepebOpOM BapUaHTOB, a
TaK)Ke C MCTIOIh30BaHHEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HmeTs mpencraBieHre OO0 OMHCATENBHBIX XapaKTEPUCTHKAX IJs MacCHBOB
YHCIIOBBIX JIaHHBIX, B TOM YHCIIE CpEHUE 3HAUCHHUS U MEPhI paCCEUBaHUSI.



HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HaOJI0AeHUH (C OMOPO Ha CIIPABOYHYIO
uHpopMaIuio).

HaxoauTe BEpOSITHOCTH CIy4alHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM
Yucje B OIBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX
UCIIBITAHUM JIO TIEPBOTO yCIleXa, B CepUsAX UCIbITaHui bepHyy.

NmeTs mnpeacTtaBieHue O CIydyalHOM BEJIMYMHE U O PaCHpe/ICICHUH
BEPOSATHOCTEM.

NmMeTs mnpencraBieHHE O 3aKOHE OOJNBIIMX 4YHCENT KakK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe IIaHUPOBAHUEC M KOJIMYCCTBC YaCOB, OTBOJMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0ro mpcamMcTa

«MatemaTtukay aJlanTUPOBAaHHOM OCHOBHOI 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs 00ydaromuxcs ¢
3aJIepKKON IICUXUYECKOTO pa3BUTHS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3jiesioM pabodell mporpaMMbl yueOHOTO
npeamera «MaremaTtukay oOpa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00miero oopazoBanus. [Ipu stom Opranusanusi BOpase
cama BHOCHTb U3MEHEHMS B COACPKAHKE U paclpesie]IeHre Y4eOHOro MaTepraia o roaaM o0ydeHus, B IOCJIEJ0BATEIbHOCTD
U3YUYEHUSI TEM U KOJUYECTBO YACOB HA OCBOCHHUE KAXKIOW TEMblI, ONpPEIEICHUE OpPraHU3alMOHHBIX (OpM OOydYEeHHsS U T.I.
OOO0CHOBaHHOCTb JAHHBIX U3MEHEHUH ONpeeseTcsl BHIOpaHHBIM 00pa3oBaTebHOM opranu3anueil Y MK, nnauBuyaibHbIMA
NCUXO(U3NYECKUMU OCOOEHHOCTSAMU KOHKpeTHbIX oOyuaromuxcs ¢ 3IIP, creneHbr0 yCBOGHHOCTM MMM YYEOHBIX TeEM,
peKOMEHAaUUsAMU N0 OTOOpY M ajanTaluyd yuyeOHOro MaTepuaia [0 MaTeMaTuke, IpelcTaBieHHbIMH B I[losicHUTENbHOI

3aIICKC.

5 knace (He menee 170 u)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalomnxcn

(43 1)

Apudmernueckue AEHCTBHS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOXKEHWH M -yYMHOXXCHHH, CBOWCTBA
eauHunbpl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHA W  YMHOXXCHMS,
*pacnpeeUTeIbHOE CBOKCTBO YMHOKEHUS™ 4,

4acoB)
HarypanabHble Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncend. |YdTaTh, 3amnucbiBaTh, CPAaBHUBATh HaTypajlbHbIE YHCIA,
yucaa. Jleiictrust ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble 4ncna Ha|y4acTBOBaThb B OOCY:KI€HMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM psIMOii. CpaBHeHnue, OKpYTJICHHUE | YnCe.
yHCcJIaAMH HaTYpaJTbHBIX YHCETI. N300paxkarh KOOPIMHATHYIO MpSIMYI0, OTMedYaTh YHCIa

TOYKaMHM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnoab30BaTh NMPaBUIO OKDPYTJICHUS HATYpPaJbHBIX YHUCEN
IIpY HEOOXOIMMOCTH € OTIOPOM Ha aJITOPUTM IpaBuUIIa.




*JlenuTenn W KpaTHbIE™ UuCla, PA3JIOKEHHWE YHUCIIA Ha
MHOHTenu. Jlenmenune ¢ ocrarkoM. IIpocteie m cocraBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaATypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Perienue TeKcTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKue AeHCTBYS,
HAa JIB)KEHUE U MOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPAIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCMOJIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpU HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPOM.

BhInoIHATH, TNPUKUAKY U ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHUM, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonb3oBaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe U
couerarejjbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpeneuTeTbHOe CBOWCTBO YMHOKEHUs™;
dopMynMpoBaTh U NPUMEHATH IpaBUia MNPeodpa3oBaAHUA
Y CJI0BbIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JIeicTBHH TNpH  Heo0XOAMMOCTH €
HANPaBJIsIIOIeil MOMOIIbIO.

@opMyJIMpOBaTh oONpeaeJeHUsl JEIUTeNss U KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3pIBaTh [EIUTEIH U
KpaTHBIE YHUCla; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JEIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOPUTM TMpaBUJA); NMPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTEINH;
HAXOJAHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX yuciax, NPUBOAUTH npuMepbl u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HAaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TeKCTOBBIE 3aJaud  apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEITHYUHAMHU (CKOPOCTH,
BpeMsl, pPacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOIMMOCTH C MCHOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJIHMPOBATH YCIOBHE,




U3BJIEKATH HEOOXOoUMbIe JTaHHBIC, yCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3doupars
pelIeHni  TEeKCTOBBIX  3ajay
HAIpPaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTAaT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTDH OLINOKH.

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

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIe
(ipu

peIlleHus, 3alucH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JJunuun

Ha MJIOCKOCTHU
(12 1)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. V3mepeHue 1JIMHBI
OTpe3Ka, METPUYECKHE  EOUHUII W3MEpPEHUS  JJIMHBI.
OKpy>KHOCTb U KPYT.

ITpakTuyeckas paborta «IlocTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TyHOW W pPAa3BEPHYTHIA YIJIBL

[TpakTryeckas pabota «IlocTpoeHue yrioy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIb3YSl TEPMHUHOJIOTMIO, KU M300paxaTb C IIOMOIIbIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH  TIO
BU3YaJbHOW OIOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOAUTH NMPUMeEPbI OOBEKTOB PEAbLHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBL.

Hcnonb30BaTh JIMHEHKY W TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHMSI U U3MEPEHMSI: M3MEPATDH JUIMHY OTPE3Ka, BEJIUYUHY
yINia; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'0O pajnyca.

N3o006paxkars KoH(pUrypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPpUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
aHaIM3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATON




Oymare mpsMOHu,

CPaBHMBAThH YTJIbIL.
BbIuncasiTe JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTh M HMCHOJB30BATH MNPH PelIeHHWH 3aj]a4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCS C HEMETPHUECKUMHU CHCTEMAMU MEP; BhIPAKATH

OCTpPBIA, TyINOH, pa3BEPHYTHIA  YIJIbL;

JUIMHY B pa3lUuYHBbIX  CAMHHUIAX  HM3MEPEHUS  IpH
HEO0OXOIMMOCTH C OMOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.
HccaenoBary Qurypsl W KOHQUTYpalMW, HCHOJIB3YS

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunpHbie U HempaBuibHbIE ApoOU. OCHOBHOE
cBOCTBO Apodu. CpaBHEHUE IPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmemanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-OOpaTHBIC IPOOH.

Pemenne TeKCTOBBIX 3amad, coaepkamux aApoou. OCHOBHBIC
3a/1a4d Ha ApoOH.

[Tpumenenne OYKB IJIs 3aIMCH MaTEMATHYCCKUX BBIPAKCHUH
MPEIJIOKEHUN.

MoneaupoBath B Tpaduueckoi, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPAa MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh ¥ 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 006CyKIaTh COCOOBI YIIOPSAI0YMBAHUSA APOOEH.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpPSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENIO B
MNPOCTEHIINX CIydasx™.

IpencraBasaTe 10 o00pa3ly CMELMIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIAEHATH LEIYK YacThb YHCIA U3
HENpPaBUJILHOU IpoOH.

BbInoJHATh apudpmeTnyeckne AeiicTBHSI ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOWCTBA
apu(pMETHYECKUX JNENCTBUI I E: panoHaIn3anun
BBIYMCIICHHI.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaaratb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HCc/eNOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YUCIIOBbIE 3KCIIEPUMEHTHI
KOMITBIOTEPA).
Pacno3naBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOsX,
NPUBOIMTH MPUMePbI 1 KOHTPIPUMEDPHI.

Pemars mnpocreiiline TEKCTOBBIE 3ajaud, CoJepIKallue
IpoOHBIE TaHHbIE, U 33JaYl Ha *HaXOXKJACHUE YacTH LIEJIOro U
LIEJIOTO II0 €r0 YaCTH; BIABJATH X CXO/CTBA M Pa3Iuuus ™.
MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.

IIpuBoauTh, pa3dupath, OLEHMBATH pPA3JIMYHBIC DPEIICHUS,
3allUCH pEIIEeHUH TEeKCTOBBIX 3a7ay MpU HEOOXOJUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C nomompbl0 meJarora OLEHMBATh IOJyYEHHBIH PE3yNbTaT,

(B TOM 4YHCJIEC C IIOMOIIbIO

OCYIIECTBJISATH  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOrOyronsHukn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHHUK, | Pacmo3maBaTb, H300pamaThb C IIOMOIUBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMpOBaTh M3 OyMaru

MHOTOYrOIBHUKH | TpoyrompHrk. MHOTOYTOJIbHHUKH.

(10 4.) TIoMa/s | EPUMETp MPSMOYTOTBHIKA H MHOTOYTONBHUKOB, | IPHBOIHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNICHHBIX M3 NpPAMOYTOIBHHKOB, €AMHUIBI H3Mepeus|(POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApata,
noma. TlepHMeTp MHOTOYTOMHHHKA, TPEYTOJILHUKA, OEHHBATH WX JINHEMHBIE PA3MEPBL

BoluMcATh: TNEPUMETP TPEYTOJbHUKA, MPAMOYTOJIBHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEO0XO/IMMOCTH C ONOPOi Ha alITOPUTM YUEOHBIX JEHCTBUI).
N300pakaTh OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHbBIE u
TYHOYTOJIbHBIE TPEYTOJIBHUKH.

Ctpourthb Ha kieTyaToil Oymare KBaaparT M MPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccnenoBarh cBOMcTBa MPSIMOYTOJNbHHMKA, KBajapaTa MyTEM
OKCIEpUMEHTa, HaOIIOACHUs, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHHMBATh CBOMCTBA KBaJipaTa U NPsIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O




MHOI'OYTOJIbHUKAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIIAAY KBAAPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh €cBOICTBA KBAJIPAaTHOM CETKU UL IOCTPOECHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJIbHUKU; COCTABJATH (UIYpHl M3 KBAaJIpaTOB U
OpSIMOYTIOJIbHUKOB M HAaXOOUTh WX IUIOWAa/lb, pa3OuBaTh
¢burypsl Ha TPSAMOYTOJBHUKMA M KBaApaThl M HAXOAUTh HX
oAb (Ipyu HEOOXOIUMOCTH € HANPaBJIAIOLIEH TOMOILBIO).
Beipaxkath BenMYMHY IUIOIAAM B Pa3JIMYHBIX EIMHMIAX
U3MEpPEHUs] METPUYECKOW CHCTEMBI MEp, MCIO0Jb30BaTh
3aBMCHUMOCTH MEXKJIy METPUYECKHMH E€AVNHULIAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OIOpPOM Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHMTBCA C NpUMepaMH HPHUMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OMOPOM Ha aIrOpUTM
IIPABUIIA, 00CYKAATH Pa3IMYHble CIIOCOOBI PEIIECHUS 3a1aY.

lecaTnanbie
npoou
(38 1)

Hecsatuunas 3anuch apobeil. CpaBHEHHE AECATHUHBIX IPOOEH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIEHUE NECITUIHBIX
Ipooeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux ApoOu. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasith AECATUUHYIO ApoOb B BHJE OOBIKHOBEHHOM,
YUTaTh M 3aNUChIBaTh, CPAaBHHUBAThH JECSITUYHBIE ApoOH,
npepjaratb M 00CyKAaThb CHOCOOBI  YNOPAJA0YMBAHHUSA
JIECATUYHBIX TPOOeH.

N300pakaTh JecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BbISIBIATH CXOACTBAa W Pa3jM4usi NPaBUI apUPMETHUECKUX
JNEUCTBUM C HATypadbHBIMH YHCIAMH U JCCITUYHBIMU
JIpoOsMH, TTOCIIe COBMECTHOTO aHAIIN3A.

BoimoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yJbTara
BBIYUCIICHUM.

I[pumensith cBoiicTBa apupMETHYECKUX JCUCTBUN s
panMoOHANN3allN BIYUCIICHUI.

I[puMeHsTH PABUJIO OKPYTIJIEHUS JECATUYHBIX pOOeid, mpu




HEOOXOAMMOCTH C BU3YIBHOM OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Jpo0ei,
ONMMpasCh Ha YHUCIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMeEpPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKAa3bIBAHMIA.
Pemars mnpocreiinvie TEKCTOBBIE  3aJayd, COAEpKallUe

JpoOHBIE JaHHbIC, U Ha *HAXOXAEHUE YaCTH LIEJIOT0 U LEJIOT0
II0 €r0 YaCTU™; BBIABJIATH UX CXOCTBA M Pa3IHYHUsl.
MopaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMbl, Tabnuupl. Pa30uparh pa3iuyuHble PELICHMs, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX >KM3HEHHBIX

CUTyaluiax.
C NMIOMOIIBI0 IIeJarora OMCHUBAThL HOJIy‘-ICHHBIﬁ pe3yibTar,
OCymieCTBJIATDH CaAMOKOHTPOJIb, IMPOBCPAA OTBECT Ha

COOTBETCTBUE YCIIOBHIO, HAXOUTh OLINOKY.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI apU(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, kyo6. Pa3séprku kyba u
napajuleJenuneaa.
O065BEM Kyba, MPSAMOYTOIHHOTO Mapajiiesienunena™.

Pacno3naBaTh Ha 4YepTeKax, PHUCYHKaX, B OKPY:KalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHIO, OLEHUBATH
JMHEWHBIE pa3MepBhl.

IMpuBoauTH NMpUMeEpPbI 0O0BEKTOB PEATHHOTO MHPA, UMEIOIINX
¢bopMy MHOrOrpaHHUKa, HPSIMOYTOJIBHOTO Napajenenurnesa,
KyOa.

N300pazkarh Ky0 Ha KIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, NPSAMOYTOJILHOTO
napajiesienunea, MHOTOTPAaHHUKOB, UCIIONb3Ysl MOJIENU TIPH
HEOOXOIMMOCTH C HATPABJISIONIEH TOMOMIBIO.

Pacno3HaBath pa3BépTKM KyO0a W Tapaienenurnesa.
MoaenupoBath Ky0 U napajuieienunesn u3 OymMaru v npodnx
MaTepuasoB, Mo 00pasiy.




Haxoauth u3MepeHUs, BBIYHCAATH IUIONIAAb MOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaJlIeNieuIesa ¢ OMopoi Ha
QITOPUTM Y4EOHBIX [EHCTBUH; HMCCIeN0BATH 3aBHCHMOCTD
00Béma Kyba oT JUIHHEI ero pedpa.

Ha6so1aTh ¥ NPOBOAUTH AHAJOTHM MEXJIy HOHATUSMHU
IO U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
MHOTI'OI'DaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSI.
PemaTsp 3agauun U3 peajabHOM KU3HHU.

IloBTOpEHuE
M 000011IeHHE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

Beruucasrts 3HAYCHUS BBIPAKECHHUI, coAepIKaILKX
HaTypajbHbIE 4YMCIa, OOBIKHOBEHHbIE M JECATUYHBIC ApOOH,
BBIIOJHATh PEOOpa3oBaHUs YMCENT IPU HEOOXOJUMOCTU C
HaIpPaBJIIOLIEH TTOMOIIBIO.

BeiOupars,  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHSATh CBOiicTBa apudmernueckux JeHcTBUM Ui
paloHaIN3aUui BBIYUCICHUH.

OcyumiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BEIUNCICHUM.

Pemiate mpocreiilume 3amgauydM U3 PEAIBHONM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYTUX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiiue  3agaym
CPABHHBATBH  CIIOCOOBI  pEIEHUs
PanHoOHAJBLHBIH CIOCO0.

pPa3HbIMU
3a/1a4H,

crocodamm,
BbIOMpPATH

6 xaacc (ue menee 170 u)

Ha3Banue
pasaesa (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE conepxaHue

OcHOBHbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH




HartypanbHble
yucaa
(30 )

ApudmeTrndeckue JIEUCTBUS c MHOTO3HAaYHBIMH
HATYpPAJIbHBIMU YUCITaMH. YUUCIIOBBIC BBIPAKEHUS, TMOPSIIOK
JEHCTBUH, NCIIOJIb30BaHUE CKOOOK. OKpyIJIeHUEe HATypaTbHBIX
yuce.

Jenutenu u KpaTHbIC YKCIIa; *HauOONBIINNA OOIIMI JACIUTEIH
¥ HaMEHbIIee 00IIee KpaTHOE™.

PasznoxxeHne umcna Ha IPOCThIE MHOXHTENM. JlenumocThb
CyMMBI U IIPOU3BEICHUS. [lefeHne ¢ 0CTaTKOM.
Pelenue TeKCTOBBIX 3a1a4.

BouinoansaTs apudpmMernyeckue aeiicTBUs C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHUSA
BBIPKEHUM, COJEPKALUX CTEICHHU.

BpInoiHATL NPUKHAKY M OHEHKY 3HAYEHUW YMCIIOBBIX
BbIpA)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YJITATA.
Hcnonbs30BaTh mNOpHU BBIYUCICHUSAX MepeMecTHTEbHOe U
coyeTraTeibHOE CBOWCTBA CJI0KEHMSI W YMHOKEHWUs,
*pacnpeeuTebHOE CBOICTBO YMHOKEHHsI OTHOCUTEIBHO
CJI0KeHUS™, CBOICTBA apu(MeTHUECKHX 1elCTBHI.
HcciaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs] JIEIUTENId W  KpaTHOro,
HAuOOJIBIICTO OOINCro JENHMTEIS M HAUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOI0 M COCTABHOT'O YHCEJ; HCIIOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € OIOPO Ha
QITOPHUTM TIPABHUIIA).

I[IpuMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIeTo
JIENUTeNIs] W HauMEHBIIEro OOIIero KPaTHOTO [BYX YHCE,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIIH.
HccaenoBath cBoOiicTBa ACIUMOCTA CyMMbl U IPOU3BEICHUS
YHUCell ¢ ONOPOM Ha BOMPOCHBIN MJIAH.

IIpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKACHHUSI O
CBOICTBaxX 4MHCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKICHUSA C
MTOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUSI  C
TTOMOIIIBIO CBS30K «H, «HIIN», KECIH. .., TO...» 110 00pa3Iry.
PemaTth TEKCTOBBIC 3aJa4H, BKIIFOYAIOIINE ITOHITUS ACIUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIMIIBI.

[IpuBoguTH, pa3dWpaTh, OIEHWBATH PA3JIMYHbIE PeEIICHHS,




3allMCH  PellleHri TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYLIECTBJISTH CAMOKOHTPOJIb, NMPOBEPsst OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnnas
reoMeTpusi.
IIpsimble HA
IJIOCKOCTH
(7 9)

*Tlepnenaukyisipasle npsmble. [lapannenbHbie npsmMelie™.

PaccrossHne mexay AOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA IIyTH Ha KBaJAPAaTHOMN CETKE.
*TIpumepsl NPSMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aMMHOIO
PacroJIOKEHUs ABYX NPSAMBIX.

M300paxkars ¢ 1NOMOIIBI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare [JBe IepeceKaloluecs MpsMble, B
[apaJuIeIbHbIE IPSIMBIE, CTPOUTH IPIMYIO0, IEPIEHANKYIISIPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHHUKAaX IEPHEHAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBI. WM300pa:kaTh MHOIOYIOJBHUKU C
NapajuleIbHBIMU, NEPIEHIUKYISIPHBIMA CTOPOHAMM 10 00pas3ily.
Haxomuth paccTrossHue MEXIy ABYMs TOYKaMHU, OT TOYKH 10
NpsAMOM, JUIMHY IyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTIONb3Ys IU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaieHue n1pooeit. CpaBHEHHE U YIIOPSIOYUBaHUE APOOECH.
Hecstuunblie TpoOU U METPUYECKask CUCTEMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMU IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIIEHWH. *Macmrab™,
MPOTOPIHSL.

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIHMYHUHBI U
BEJIMYUHBI 110 €€ MPOLIEHTY.

Penrenne TeKCTOBBIX 3a]1a4, COACPIKALIMX IPOOH U MPOIICHTHI.
[TpakTnueckast pabora « OTHOIIEHUE JAJIMHBI OKPY>KHOCTU K €€
JUAMETPY».

CpaBHMBATH M YNOPS/I0YMBATH IpoOU, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBiasaTh JeCATUYHbIE IpOOM B BHJE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJE JIECATHUHBIX, HCMOJIb30BATh
IKBUBAJIEeHTHbIE MpeICTABJAeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JIeCATHUYHBIE JpoOuW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJnsaTs apudpmernyeckne aeiicTBUsI C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

Bbruncasars 3HAYEHUS BBIPAXECHU, coJiepaKalux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBIINOJHATH




npeoOpazoBanus JApoOel, BbIOMPATh CHOCO0, NPHUMEHATH
cBoiicTBa apuPMETHUECKUX ICHCTBUMA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLIECHUE
BEJIMYMH, JETTUTH BEJIMUYUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KCNepUMEHTAIBHBIM NMYTEéM OTHOLICHHE JUIMHbI
OKpyX)HOCTHU K €€ guamerpy (HIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
HCIOJIb3YS MacIliTad ¢ OMOPOoN Ha aJITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATH, UTO TAaKO€ MPOIICHT, YNOTPeOIsITh 000POTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApOOIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE BYX BEJIHUYMH B MIPOIEHTAX.
BbIYHCAsITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasitb JpoOM U TPOLEHTHl, HAXOAUTh NPHOIMKEHUS
qHUCceNl TPU HEOOXOIUMOCTH C HCIIOJIB30BAHHEM BH3YaIbHOM
OTIOPBL.

PemiaTte 3agayM  Ha YacTH, IMPOLEHTHI, NIPONOPLUHU, HA
HaxXOoXJIeHue ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHHBI TI0 €€
nIpoOu (TporeHTty), npoOu (MpOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa OoT apyroi. IlpumBoauTs, pa3dupark,
OIlEHUBATH PA3JINYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4 Mpu HEOOXOJUMOCTH € HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamuo ©3 TAOMUMI U JAUATPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPEACTABIEHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpust
(6 9)

*QOceBas cummeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHre cUMMETPUYHBIX (UTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O UHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYTOJbHUK, TPAMOYTOJBHUK, OKPYXXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJISIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MopneaupoBare U3 Oymaru 1Be (UIYpbl, CHUMMETPUYHBIE




OTHOCHUTEJIbHO TPSIMON; KOHCTPYHPOBATH TI'€OMETpUUYECKUE
KOH(UTYpaIiK, UCIIOJIb3YsI CBOMCTBO CUMMETPHH, B TOM YHCIIE
C TIOMOIIBIO HH(PPOBBIX PECYpCOB C OINOPOM HA aAJITOPUTM
y4eOHBIX JICUCTBUH.

Boipaxkenust
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeiokeHuil.  *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE pPaBEHCTBa, HAaxO0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHM, COCTABJIATh OYKBCHHBIE
BBIPAYKEHHUS TI0 YCIIOBHIO 3aa4H.

HccaenoBaTtb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI IS UX 3aIKCH.

BbIunciasTh 9MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS IMPHU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPON Ha aNrOpUTM y4eOHBIX
JICHCTBHIL.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOILA N
NpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIIaM.
CocTaBiasiTb (pOpMYJibl, BBIPAKAIOIIHNE 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyIiam.

HaxoauTh  HEW3BECTHBII  KOMIIOHEHT  apU(pMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOWCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[lepumerp MHoOroyrompHuka. [lnmomanp ¢urypel. @opmymsl
nepuMerpa W IUIOWAAW mpsiMoyronbHUKa. [lpubmmxénnoe
U3MEepeHHe IIomaan Guryp.

*TIpakTuueckas padorta «Ilmomanas kpyra»n™.

N300pakaTh Ha HEIWHOBAHHOW U KJeTdyaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOICTBaMHU: C
napajieNIbHbIMU, MEepIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM U JIp., PaBHOOEIPEHHBIM TPeyrojbHUK.
IIpennarars n 00cyK1aTh CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMUPOBAaHUE, CBOMCTBAa  MpPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOI Ha BOTIPOCHBIH TIJIaH.

O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HABATh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHuCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATh
OCTpbIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.

PacnosnaBars, U300paxKaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYyIIOYT'OJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKM (MpU HEOOXOAMMOCTH C
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

BeruucasarTs IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PaBHBIC
Gburypsl, HUCHOIB30BaTh METPUYECKUE EAUHHIIBI H3MEPEHUS
JUTMHBI U TIJTOIAIM C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBaTh NpuOIMKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha Kierdyaroi Oymare, NpHOMIKEHHOE W3MEpEHHE JUTHHEI
OKPY>KHOCTH, TUIOLIaJH Kpyra.

MoaoxuTtenabHble u |Llensie  yucna. *Monyns  yucina, reomerpuyeckas | [IpyBoaMTH, NpHUMEpPHI HCIOIL30BAHMSA B PEAIBHON KU3HU
oTpHUAaTeJIbHbIE UHTEpIpeTaus MOAYs. UncIoBbIe TPOMEXKYTKU™. MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.
yucaa TloNOKUTENbHBlE U OTpULATENbHblE uHcia. CpaBHeHHe N300paxarh 1enble Yncia, MOJOKUTENbHBIE M OTPULATENbHbIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENBHBIX uncel. Apudmerndeckue | I TOIKaMH — Ha  HHCIOBOM  MpPAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY iciamy, | TACTOBYIO IPAMYTO UL CPaBHCHIS HHCCIT.
PelleHne TeKCTOBBIX 3a/1ad. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJIbIE
YHUCiIa; *HAX0AMTh MOJTYJIb Yucia™.
®opMyJIMPOBATh MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPUUATEIbHBIMA YHWCIIAMH, HAXOAUTH 3HAYEHHMsI YHCIOBBIX
BBIPAXKEHH, coJiepKaIInx JeUCTBUSA
C TIOJIOKUTEIBHBIMH W  OTPUILIATENIBHBIMU  YHUCIAMH  TIPH
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MPABHIIA.
IIpumeHsATh CBOWCTBA CIOXEHUSA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpeacraBiienue [IpsmoyronpHass cHCTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIOCTPUPOBATH MOHSATHE IPIMOYIOJIbHON
JAHHBIX KoopauHatel TOYKM Ha MI0CKOCTH, abCIiMcca U OpIMHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BATh
(64) Cron64aThie i KPYrOBBIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H




[TpakTuueckas pabota «Iloctpoenue aquarpammy.
Pemienne  TeKCTOBBIX  3ajay,  COJEpXKAIlMX  JIaHHBIE,
IpeJICTaBICHHbIE B TA0IHUIIAX U HA JUarpammax.

(bl/Il"ypr M0 3aJaHHBIM KOOpJWHATAM, HAXOAUTHb KOOPAWHATHI
TOYCK.

YuraTth cTonbuaTeie u KpPYyrOBBIE Jarpammbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH cToso4aTeie
JUarpaMMBbl.

Hcnoab3oBaTh MH(POPMALUIO, TIPEICTABICHHYIO B Ta0IuUIaXx,
Ha JauarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*TIpssMOYTOJIBbHBIH TapasuieNenume, Ky0, mpusmMa, mupamMmu/a,
KOHyC, mwiuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepbr pa3BEéPTOK
MHOTI'OI'paHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3nanue Moenei
POCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oO0BEMA; eauHMIBI U3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuiesienuiea, Kyoa, Gopmyiiel 00bEMa*™.

Pacno3HaBarp Ha  ueprekax, PpUCYHKaXx, ONHCHIBATH
nUpaMuIy, MpU3MY, [MHJIHHIP, KOHYC, ap, H300paaTh UX OT
PYKH, MOEJMPOBATH U3 OyMaru, MIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasisitonie nomoiuso. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKpY’KalolLIero MUpa, UMEoLINX (GOpMbl Ha3BaHHbIX TeJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, pa3BEPTKA.

N3yuarh, UCHONIB3Ysl KCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABISATH CXOACTBA M PA3IMUMA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY [MIMHIPOM, KOHYCOM H
IIapOM.

Pacno3naBath pPa3BEPTKU Mapajuienenunena, Kybda, MpHU3MBI,
NUpaMyU/ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBAThH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeJIU IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPOH Ha alrOPUTM yUeOHBIX
JIEUCTBUIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPIMOYTOJIBHOTO
napajjenenunena, Kyoa; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABIICHHBIX W3 KYyOOB,
napajulelIeuIe0B; peliaTh 3aa4i C PEaIbHbIMU JaHHBIMU C




OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

[MoBTOpEHUE,
00001IeHME,
cUCTeMaTU3alus
(20 v)

[ToBTOpEeHHE OCHOBHBIX MOHSITHH U METOJOB KYypCcOB 5 u 6
KJIacCOB, 00001IIeHUE U cUCTEeMaTH3alusl 3HAaHUH.

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, IIEJIbIE, TIOJIOXKUTEJIbHBIE U OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YKCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHHsS ~ 4YHCEl,  BBIYMCIICHHI,
NPUMEHATh CBOWMcTBA apuMeTHUecKux JCUCTBUN Ui
palMoHaNN3alUY BHIYUCICHUI.

Pemiate mpocreiiliMe 3agauyM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PELICHUS 3a1a4 U3
JIPYTUX MPEIMETOB.

PemaTs npocreifinne 3a1a4u pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JIEHCTBUM H
CaMOIIPOBEPKY pe3ysbTaTa BIUMUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IBI 1eITeIbHOCTH 00y4AK0IIMXCS

4acoB)
Yucna u [TonsTHE palMOHATHHOTO YHCIA. CucremMaTu3upoBaTh " oboramarsb 3HAHUS 00
BbIYHCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATBHBIMU YHCIAMH. | OOBIKHOBEHHBIX M JECATHUHBIX APOOSX.
PauunonanbHbie CpaBHeHHe, yIOpsAI0YMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSII0YUBATH APOOH, TpeoOpa3oBbIBas MPU
ymciaa CTeneHb ¢ HaTypaJIbHbIM TTOKa3aTesIeM. HEOOXOUMOCTH  JECSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemennie ocHOBHBIX 3a7jad Ha JApoOH, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[Ipu3Haku  €IMMOCTH,  pa3lOKEHUs

MHOXUTECIN

OOBIKHOBEHHBIE B JCCATHYHBIC, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB.
IlpuMeHsiTb  pa3HooOpa3Hble  CHOCOOLI W NPUEMBI




HaTypaJbHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOMOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BbBIPAXKEHUI, COIEPKALIUX
OOBIKHOBEHHBIC H  JCCATUYHBIC JpPOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JIECATUYHYIO JApOOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BBIPAXKECHUE K (opMe,
HaubOosee ynoOHON Ui BBIYUCIEHUH, MPeoOpPa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHUE W JICTICHUE ICCITHYHBIX
Ipobeil K NIeHCTBUSAM C LEIbIMU YKciaaMH (IIpU HEOOXOUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

IIpuBoaMTL YHMCIOBBIE U OYKBEHHbIe NMPHMEPHI CTEIEHHU C
HATYpPaJIBHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWUS
CTETNeHH W TMOKa3aTessl CTeNeHH, HAXOAUTh 3HAUCHUsl CTereHei

Biza @ (2 — mo6oe PaIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

[Tonumats cMblIc 3anHMCH OOJBIIMX YHCEJT € MOMOUILIO
AecATHYHBIX Apoleil U cTreneHel ynciaa 10, IpUMEHATH UX B
peabHbIX CUTyalusIX.

IpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

Pemiare mpocreiimime 3ajauyM  HA  4YacTH, IIPOLIEHTHI,
IPOMNOPIMH, HA HaX0XKJIeHHE APoOH (IPOLIEHTa) OT BETHMUMHBI U
BEMYUHBI 10 €€ apolu (mporeHTy), ApoOu (MpoIeHTa),
KOTOpBIM COCTaBIIsIE€T OJHA BEIWYMHA OT Apyroil. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEIICHUIN
TEKCTOBBIX 3a/au.

PacnozHaBaTh M O00BSACHATH, ONMPAsACh HAa OIPEICIICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHAIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJdadM
HA  Apo0M, TNPOLEHTbl, TMNPAMYI0 U  00paTHYIO
NPONOPUHOHAJIBHOCTH, PONOPLHH.




AsiredOpanyeckue
BbIpaKeHUsI
(27 )

bykBennbie  BelpakeHuda.  Ilepemennsie.  JlomycTtumbie
3Ha4YeHUs NiepeMeHHbIX. DopmyIibL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPaXKEHHH, paCKpbhITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeNeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXEHHUE
MHOTOWJIEHOB.  DOpMyJNbI  COKPAIIEHHOTO  YMHOXEHHUS.
Paznosxenre MHOrOYIEHOB HA MHOXHUTEIH.

Osaagern HA 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHAITbL €€ B IIpolecce
OCBOCHMsI yUeOHOI0 MaTepuania.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDOKCHHH INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHATH BBIYUCICHUS 110 (hopMyJIaMm.
BbInoHATHL TPeoOpa3oBaHus LEIOT0 BRIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOJHATL YMHOKEHUE OJHOYIEHA HAa MHOIOWIEH U
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

OcymecTBAATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OpMyNT COKpPaIEHHOTO
YMHOXKEHUS C OIIOPOH Ha CIpaBOYHYIO HH(POPMALIUIO.
I[Ipumensite 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHMS
pa3IMyYHBIX 3aJa4 W3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEPaBEeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus yYpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3am1au
C TIOMOIIBIO YPaBHEHHUH.

*JIuneitHoe ypaBHEHHE C ABYMSI IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema JByX JIMHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH.
Pemenne cucteM ypaBHEHH CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CIIOKEHHSL.

Pemath, JMHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NpPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY €My Oojee mpocroro Buaa. IIpoBepsTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHCEN, SBILIOIMIMXCS PELICHUEM
JMHENHOIO ypPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpEeMEHHBIMH (IIpU HEOOXOAMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPHI); MOJB3YACh TpadUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YDABHEHHUS.

HaxonuTth pelieHue CHUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C
JIBYMs T€PEeMEHHBIMH C ONOpPOW Ha aJlrOpUTM Yy4eOHBIX
IEUCTBHH.

CocTaBJSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHHUH I10




YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d TOJIYYEHHBIA pE3yJbTaT C OINOpOM Ha
BOITPOCHBIH IIJIaH.

Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

Koopaunara Touku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKH.
Paccrosinre Mex 1y AByMs TOUKaMH KOOPJIWHATHON IPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IVIOCKOCTH. [Ipumepbl
rpadgukoB, 3amgaHHBIX (opmymamu. YUrteHue rpaduKoOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. ['paduk (ynkuuu. CpoiicTBa (GyHKIHIL.
Jluneiinass  gynkuusa. [loctpoenwe rpaduka aHHEHHOU
byukiun. I'paduk Gyskmun y = KX + b.

H3o0paxarb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKE.
OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM 4YHCJE C MOMOIIbIO HUPPOBBIX
nabopaTopuid.

IIpuMeHsiTh, M3y4YaTh NPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIINH, OBJIA/IEBAThH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

PacnosHaBarth JUHEHHYIO QyHKIHIO Y = KX + b, onmuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puiueHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
CrtpouTth rpaduxu JuHEeHHOH QyHKimu, GyHKmu Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUSA
rpaduKoB (PyHKIMI 1 N3yUeHHs UX CBOMCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
IpoLeccax U sIBJICHUSIX.

IToBTOpPEHME
1 00001menune
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
000011IeHIEe 3HAHHIA.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAMIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEHUCTBUM H
CaMOTNIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUH.

Pemiate mpocreiiluMe 3agauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA JJIA PEIIECHUs 3a]a4 U3
JIPYTUX IPEIMETOB.




Pemars mpocreiiline TEKCTOBble 3aJa4M, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3a/1a4U.

8 kiacc (ae menee 102 u)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciao

OcHoBHOe coxep:kanue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIa. *TlonsiTue 00 | @OPMY.JIHPOBATH ONpe/ieJieHne KBAJAPaTHOTO KOPHS U3 YUCIIA,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  [lecaTuuHple — nmpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. |[IpuMeHs T OlNepalnuio M3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 ) ApudmeTraeckuii KBaJpaTHBINA KOPEHb. qKCIla, HCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJISTOP.

YpaBHeHUE BUIA X2 = a.

CaoiicTBa apu(METHIECKIX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpaXKEHU,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU MU
JNECATUIHBIMH JPOOSIMHU.

CpaBHMBaTL W  YNOPAJ0YHBATHL  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBI0 KBaJIPaTHBIX
KOpHEH Npy He0OXOAMMOCTHU C HaNPABJISAIOIEH TOMOIIBIO.

HccaenoBaty ypaBHEHHE X2 = d, HAaXOIWUTb TOYHBIE H
npubimxEHHbBIe KOopHU pu @ > 0.

HccnenoBath cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YKCJIOBBIE DKCIEPUMEHTHl C HCIIONB30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimine mnpeodpa3oBaHUsl BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOpHHU. BplpaxkaTb NepeMEHHbIE W3
reOMeTpUYECKUX U PU3NYECKUX (POopMYJI P HEOOXOIUMOCTH C
ONOpPOH Ha MPABUJIO.

BorunciasTe 3HaYeHHs1 BbIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE




KOPHHU, UCITOJIB3YS IIPU HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJ€ peuicHud 3a4ad OJICMCHTApPHBIC
MNpEaACTAaBJIICHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHGfI Pa3BUTUA MATCMATHKU.

Yucaa n
BBIYHCJICHHUS.
Crenennb

¢ IEeJBIM
nokasartejieM
(79)

Crenens c 1enbIM okaszaresneM. CTanaapTHas 3aMUCh YUCIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaIoIIeM MHpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

@opMyJIMPOBATH ONpe/IeeHne CTEIICHNU C LIEJIbIM [10Ka3aTeIeM
(pu HEOOXOUMOCTH 1O BU3yaJIbHOM OTIOpE).

IpeacraBasith 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHgapTHoM Bujae. CpaBHMBATB 4YKCIIa M BEIMYUHBI,
3aMycaHHble C UCTIOIb30BaHUEM creneHu 10.

HUcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY>KAIOIIEM MUDE.

®opmyMpoOBaTh, 3aIUCHIBATL B CHMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATh NMPHUMEPAMH CBOMCTBA CTENEHU C LEJBIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HUCIOJBb30BaHUEM
BU3YaJbHOU OMOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPOKEHMM, COJEpKalllMX CTENEeHW C LEJbIM I0Ka3aTeleM ¢
MCIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbIMoJHATH
AeHCTBHS C YWCIaMH, 3alMCAHHBIMU B CTAaHJAPTHOM BHJE
(YMHOXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatsslil TpéxuneH. Pa3noxeHue KBaJpaTHOrO TPEXUJICHA
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbIM  TPEXUJIEH, YCTaHaBJIUBATh
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOKHUTEH.

PackiaapiBaTh HA MHOMKHTEJIM KBAJAPaTHBIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOJUMOCTH C
OIIOPOM Ha AJITOPUTM IPaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooH

AnreOpanueckast 1po0b. [lomycTiuMble 3HAUCHUS IEPEMEHHBIX,
BXOJSIMX B  anredpamdeckue BbipakeHus. OcCHOBHOE
CBOICTBO anrebpandeckoii qpoou. Cokparienue aApooei.

Crnoxenue, BBIUMTAHUE, YMHOKEHUE " JeIIeHUe

3anuceiBaTh anredpanyeckue BbipakeHus. Haxogurs o0nacth
oTpe/ieNieHUs] PallMOHAIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JIpoOu, B TOM YHCJIE C TOMOIIBIO KalIbKYJIATOPA.




(15 )

anreOpandeckux apobeii. [IpeobpazoBanue
coZiep KalIuX anredpandeckue ApooH.

BBIPAXKCHU,

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO airedpanyeckoil Ipodu
¥ MPUMEHSATDb €T0 JJIs peoOpazoBaHust Jpooeit.

BbInoHATL AeiicTBUS ¢ anreOpaMyeckKuMM JpoOsIMH TIpH
HEOOXOIMMOCTH C HampaBifomeil nomomplo. [IpumeHsTs
peoOpa3oBaHus BBIPAXKEHUHN JUIs pelleHus 3a1ad. BeIpakarthb
nepeMeHHble u3 (opmyn (PpU3NUECKUX, TEOMETPUUECKHUX,
OMKCHIBAIOIIUX OBITOBBIE CUTYyallMM) MPU HEOOXOIHMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 9)

KBagparnoe ypaBHenue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMyna KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIAIMXCA K  KBaJpaTHBIM.
[pocreiimme ApoOHO-paMOHAEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3aJady € MOMOLIBIO
YPaBHEHUM.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

3anuceiBaTh (opmMyay KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHsI — IIOJHbIC U HENOJHbIE (C
MCTIOJI30BAaHUEM CIIPABOYHON MHPOPMALINN).
IIpoBoauTes  mpocreiimue  HCCICAOBAHHUSA
YpPaBHEHUM.

Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnronate M aHaJIM3MpoOBATh CBS3b MEXKIY KOpDHSAMHU U
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*TIpuMeHsTh TEOpeEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)™.
Pemarts TekcTOBBIE 3aJaylM anreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOJMMOCTH €  HaNpaBisAIoOIIEH  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE ypaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.

KBaJpaTHbIX

IS pelieHus

YpaBHeHust

U HEpaBEeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMs IEPEMEHHBIMH, €ro rpaduk,
[IPUMEPBI PELICHNUS YPABHEHUM B LICJIBIX YUCTIAX.

Pemrenne cucteM [ABYX JIMHEMHBIX YPaBHEHHHW C JIBYMs
nepeMeHHbIMU. IIpumepsl pelIeHHs CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMH.

Pacno3HaBaTh JTUHEIHbIE YpPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JWMHEHHBIX YpaBHEHUIH, B TOM 4MHCIe
Ucnoab3ysi uudpoBbie pecypcbl (IpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUEeOHBIX NEHCTBUIA).

Pa3auuare napajuieNbHbBIE M MEepeceKarolmecs NpsMble M0 UX




*T'papuueckas UHTEepHpeTanusi ypaBHEHUS C  JABYMSA
IIEPEMEHHBIMH U CUCTEM YPaBHEHUM C ABYMsI IEPEMEHHBIMU ™.
Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

Pemiath cuCTEMBI [BYX JIMHEHHBIX YPaBHEHUHW C JBYMs
IIEPEMEHHBIMU IO CTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHHUU
HE SIBJIAETCS JMHEWHBIM NP HEOOXOJUMOCTH C HalpaBJIoLIeH
IIOMOILBIO.

*TIpuBoauTh TpaUUYECKyl0 HHTEPNPETANUIO PELICHUA
ypaBHEHUs1 C JBYMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JBYMsl IEPEMEHHBIMU. *

Pemath TeKCcTOBBIE 3a1a4H AITeOpaueCKUM CIIOCOOOM.

YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HEpaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHEelHbIE HEpaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAWHATHOU IIPSIMOMA.
HepaBencrBa OHOM mnepeMeHHOM M ux pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW IMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakeHue penieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh pellieHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  MpsAMOM  IIpU
HEOOXOAMMOCTH C BU3YAIHHOU OMOPOH.
DOyHKIUA. [Tonatue ¢ynkuun. OO6nacTe onpefeneHUs M MHOXeCTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni PyHkiuu. CriocoObl 3amanus QyHKITHI. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiictBa (yHKIMH, UX OTOOpakeHHE Ha|BbrumcaaTh 3HayeHHsi GYHKUMH, 334aHHBIX (opMyiaMu (Ipu
(S v) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KAaJbKYJATOP); COCTABJISATH

Ta0 MBI 3HAYEHHI QYHKIUY.

CTpouTh M0 TOYKaM rpaguku QyHKIHM.

OnucepiBaTh CBOMCTBa (YHKIUU HAa OCHOBE €€ rpauueckoro
MpEJCTaBICHUsT TMpU  HEOOXOAUMOCTH C  HaIpaBIsIOLIEH
ITOMOUIBIO.

Hcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

HccaenoBarh mnpuMepbl TPadhUKOB, OTPAKAONIUX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.




Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPaMMBI JUIs IOCTPOCHUS
rpaduKoB (PyHKIMI 1 N3yYSHHS UX CBOICTB

DOyHKUIMH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpadpuka QyHKIUN 3HAUCHHE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peaibHbIE MPOLIECCHI. paccMaTpuBaeMBbIX BEIMUYUH 110 3HAUYEHUIO APYTOil.
pyHKkunu OyHKIMH, OIMCHIBAIOLINE IPSIMYIO " o0paTHy!0 | B HecloXHBIX cilydasx BbIpaxKaTh (OPMYJIOid 3aBHCHMOCTH
(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
Ipaduk pynkiuuy = X2, OnuceiBaTh XapakTep HW3MEHEHHMsS OIHOM BEJIMYUHBI B
k (v}
Oyukuny = X2,y = X3,y = /x, Y ==, *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUS APYrou }
. * o« Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
pellieHre ypaBHEHUHN U CUCTEM YpaBHEHUM. .
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIUH BHJIA: y = X%, y =%,
_ _k
y=vxy =g
HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUIEeCKUE
npeacTABJIeHHS /U1l PELICHUS U UCCIIEeI0BaHUS YPaBHEHUH U
CUCTEM YPABHEHMH.
IIpumensaTe nugpoBbie pecypchl UL IOCTPOEHHS IPa(QUKOB
byHKIHi.
IToBTOpPEHME [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4HCEN, BBIYMCIICHUH,

H 00001eHIe
(6 9)

KJaccoB, 00001IeHre 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPAaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJHAEMBIX JIEHCTBUM H
CaMONIPOBEPKY pe3yibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayd M3 peaJIbHOM KHU3HHM, NPUMEHATH
MaTeMaTH4YeCKUe 3HaHUsA JUIS peleHus 3ajad U3  JApyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CHOCOOBI
pelIcHus 3a1a4H.

9 kiacc (ae meree 102 )




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanne

OcHOBHbBIE BU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucaa n PannonaneHple yncna, *uppanroHalbHbIE YMCIa, KOHEUYHbIE U | Pa3BUBaTh mpeacTaBjJeHdsl O 4HCIaX: OT MHOXECTBa
BbIYMCJICHHS. OECKOHEUYHBIC JIeCATUYHbIC Ipoou. MHOK€eCTBO | HATypaJIbHBIX YMCEIT O MHOKECTBA JIEUCTBUTEIIBHBIX YUCETL.
JelicTBUTEIbHbIE |ICUCTBUTENBHBIX  YHUCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO IIPEICTABICHUS
ymncaa OCCKOHEUYHBIC JIeCATUYHBIC JApoOu. B3aMHO OXHO3HAYHOE |ACWCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW JEeCATUYHOU apo0H,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |NMPHUMEHATh JCCATHYHBIE NPUONIDKEHUS pPAIMOHANBHBIX H
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HMppalrOHAJIbHBIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anuchiBaTh, CPaBHMBATh U YHOPSII0YMBATH
IEUCTBUS C JEUCTBUTEILHBIMU YUCIaMU. ™ NEUCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, coYeTass YCTHbIE W IMHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeiCTBUSI C PALUMOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka W OLEHKa pPeE3yJbTaTOB |HAXOAMTH 3HAUCHHUS CTENEHEH C LEJbIMU IIOKa3aTelIMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEJI0BEKa.
AHaMUM3MpPOBaTh M JeJaTh BBIBOAbI (I0CJAE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELICHUH 3a/1a4.
OKpyrisiTbe JEHUCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NPUKUIAKY
pe3yiabTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuWH, cBoasmmxcd K|OcBauBaTh, 3alOMUHATHL W NPUMEHSATh Tpaduyeckue
U HEPpaBeHCTBA. JINHEHBIM. MeTOAbI NP PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBangpatnoe ypaBHenwme. Pemenue ypaBHEHH, CBOIANIUXCS |(MMPU HEOOXOJMMOCTH C OINOPOM HA aNTOPUTM Y4YEOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKkBaspaTHbIE YpaBHEHHUS. JENCTBUN).
nepeMeHHOM *TIpumepsl  pemieHusl ypaBHEHUU TpeThed u  4eTBEPTOM | Pacmo3HaBaTh 11€bI€ U IPOOHBIC YPaBHEHUS.
(14 v) CTeTeHeH pa3okeHueM Ha MHOXKUTEIH. ™ Pemare JiMHeliHbIe M KBAaJpaTHbICe YPaBHEHHUs, YPaBHEHHS,

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

CBOJMIIMECS K HHM, TMPOCTEHINHNE IpOOHO-pAIlMOHATHHBIC




Pemenne TekCTOBBIX 3aJa4 aJ'IFG6paI/ILIeCKI/IM METOJ0M.

YpaBHECHHS.

IpeanaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 33j1ad,
o0Cy:K1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMU
crioco0aMu.

3HAKOMHTLCS ¢ HCTOPHEi PAa3BUTH MaTEMaTHKH

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 rpaduk. |OcBauMBaTh M NPUMEHSITH MPHUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPAaBHEHUH C JBYMs MEPEMEHHBIMHU |TUHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
Cucrembl n e€ peuieHue. PernieHue cucreM ABYX YpPaBHEHMM, OJHO W3 |yPaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBISAETCS JTMHEHHBIM
ypaBHeHMH KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOM CTEIIECHH. (Mo BU3yanbHOH O1ope).
(14 9) I'padmueckas wHTEpIpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHATBHO-TpaAdUUIECKUE IMPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M McCJleIOBAHUSl YDABHEHUM U CUCTEM.
Pemenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM. AHAJIM3MPOBATh TEKCTHI 32124, pemiaTh UX alreOpanyeckum
CIOoCcOOOM: MepPeXoauTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtarh, 3anuchiBaTh, TMOHUMATb, HWHTEPNPETUPOBATH
U HEPaBEHCTBA. JIuneliHble HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX PEILLIEHUE. |HEPaBEHCTBA; UCIIOb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOW M uX | BbIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 v) peuieHue. peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HepaBeHCTBA U X PEILIEHUE.
I'papuueckas  MHTepHpeTanuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JUHEIHBIE U KBAJpaTHbIC HEPABEHCTBA.

Pemiate  nuHEHBIE  HEPAaBEHCTBA, CUCTEMBI  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh [IOJYyYCHHBIE PELICHHUS.
N300paxkaTh pelIeHne HEPABEHCTBA U CHUCTEMBI HEPABEHCTB Ha
YHCIOBOM IPSAMOH, 3amMCBIBATH PEUIEHHE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHbIE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
IIPEICTaBIICHHUS.

OcBauBaTh W NPHUMEHSITH HEPABEHCTBA IIPpM PELIECHUU
Pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTUPOBAHHBIX.




DOyHKIUN
(16 9)

KBagparnunas ¢yuknus, e€ rpaduk u coiictBa. [lapabomna,
KOOP/AMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CrenieHHbIC (YHKIIMU C HATYPaJbHBIMHU IMOKa3aTeIsIMH 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduku pysximii: Yy = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vxy =5

PacnosHaBaTh BH/bI H3y4aeMbIX (YHKIWI; HILTIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH PACIIONIOKCHHE HAa KOOPAWHATHOM
IocKocTu rpadukoB GpyHkuuii Buma: Yy = kX, y = kx + b, ,y
= ax?, y = ax’,
— _ k .
Y = /X, ¥ = = B 3aBUCHMOCTH OT 3Ha4€HUIl KO3()PHUIMEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacmo3HaBaTh KBaJpaTHUHYIO (QYHKIHUIO IO Gopmyie.
I[puBoauTh mNpUMepbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peasibHO XU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOMN
Gyskimum Yy = ax’> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HaIpPAaBJISAIOIIEH TOMOIIBIO).

Crpourtnb U u3odpaxarb cXeMaTH4YecKH  rpaduku
KBaJIPaTUYHBIX (YHKIMH, 3a1aHHBIX (OpMyIaMu Bugay = ax?,y
—ax®+q y=ax+p? y=at+bx+c (mpu
HEOOXOAMMOCTH C BU3YAIHLHOU OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YUYCHHBIX
GYHKOMA 1011 WX TOCTPOEHHS, B TOM YHCIIE C IOMOIIBIO
U(POBBIX PECYPCOB.

YuciioBbie
nocjea0BaTeJbLHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHue MOC/IeA0BaTeIbHOCTH PEKYPPEHTHOH ¢opmysoi u
dhopmyIoit N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmysl
N-ro 4jieHa apupMeTUYECKONl U T€OMETPUUYECKON NMPOrpeccuid,
CYMMBI IIEPBBIX N YJICHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U T€OMETPHUECKOU
IIPOrpeccuil TOYKaMU Ha KOOPJINHATHON IIIOCKOCTH.
JIMHEHBIN ¥ YKCIOHEHIIMATbHBIA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBanBaTh U NPUMEHATh UHJIEKCHbIE 0003HAUECHMS, CTPOUTH
pedyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIIBHOCTH.

Ananu3upoBath (GopMydy N-TO 4jeHa MOCIe10BaTeIbHOCTH
WIN  PEKYpPpeHTHYO  (GOpMyly W  BBIYHCIATH  WICHBI
MIOCJIE0BATEIBHOCTEN, 3alaHHBIX  JTUMHU bopmynamu.
YcranasiuBarb 3aKOHOMEpPHOCTh B ITIOCTPOECHHUH
IIOCJIEIOBATEIILHOCTH, €CJIA BBIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

PacnosnaBath  apupMETHYECKYI0 M T'€OMETPHUYECKYIO
IIPOTPECCUU NPHU Pa3HBIX CIIOCO0AX 3aaHMs.

Pemarts 3amaun ¢ wucnonab3oBaHueM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI




MEPBBIX N YJICHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl II0CIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJMHATHOM TJIOCKOCTU™.

PaccmaTrpuBaTh npuMepbl IpPOLECCOB W fIBJEHHH U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(METHYECKON MPOrPecCcuu, B TEOMETPHUECKON MPOTPECCHH;
*U300paKkaTh COOTBETCTBYIONINE 3aBUCUMOCTH rpaduuecKu™.
Pemiate mpocreiimme 3aqauyM, CBS3aHHBIE C YHCIOBBIMU
MOCNIEZ0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HK  C  HCIONB30BaHMEM  HU(QPOBBIX  TEXHOJOTUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyJIaTopa U T.I1.).
*Pemiath 3314 Ha CIIOKHBIE MPOIEHTHI, B TOM YHCIE 33/1a4H
U3 peallbHOM MPAKTUKHU (C UCTIONIb30BAaHUEM KaJIbKYJsATOpa). ™
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTEeMATU3AIUS
3HAHMH

(18 4)

Yucaa v BbIYHCIAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTEIHBIMU YWCIIAMH, YHUCIIOBAs TpsMas, IMPOLEHTEHI,
OTHOIIICHHUSI, IPOIIOPLUH; OKPYTJICHNE, TPUOIMIKCHUE, OL[CHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHUM, TOMYCTUMbIE 3HAUCHHUS).
@yukuuu (IOCTPOEHHE, CBOMCTBA M3YYEHHBIX (DYHKIM;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXCECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTAaBICHUE MHOXECTB ISl ONMCAaHUs PEAJIbHBIX MPOLIECCOB
U SBICHWW, MpU peHIeHUH 3aJad U3 JPYyrux ydeOHbIX
IIPEAMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO M OCHOBHbIE JeHCTBHS,
CBfI3aHHbIE € YHCJIAMH: HATypaJbHOE YHCIO, NPOCTOE U
COCTaBHOE YHCIA, JEIMMOCTh HATypPAJIbHBIX YHCEN, MPU3HAKH
JIETUMOCTH, 1I€J0€ YHUCI0, MOJYJb YHCIA, OOBIKHOBEHHas U
JecsiITUUHas ApoOU, CTaHJAPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHBIN KOPEHb.

BbinoyHATL JelcTBUSI, CPaBHUBAaThL M YNOPSIA0YMBATH
qucila, NPEACTABIATh YHWCJIAa Ha KOOPAWHATHOM MPSIMOH,
OKPYIVIATh  YHUCJIA; BBINOJHATH MNPUKHIKY M  OLEHKY
pe3yJibTaTa BEIYMCICHUH.

PemaTh TekcTOBBIE 331a4H ApUPMETUUECKHM CIIOCOOOM.
Pemate mnpakTuyeckue 3aJa4uM, COJEP)KAIUE IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BbEM paboTbl — BpeMsi — IMPOU3BOAUTENBHOCTh TPYIa.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYalluu, GOpMyIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKHUN annapar, HHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHSATHUSAMM: CTEIEHb C LEIbIM II0Ka3aTelleM,
apu(pMeTHYECKHHA KBaJpaTHbBIN KOpEHB, MHOT'OYJIEH,
anrebpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATh IElible, APOOHO-PALMOHATIbHbIC
BBIPQXCHUSI U BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3jgoKEHUE MHOIOWICHA HAa MHOXUTEIU, B TOM 4HCIE C
UCIOJIb30BaHuEM (OpMYJI Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C ONOpOH Ha CHPaBOUHYIO MH(OpMAILUIO);
HaXOJIUTh JIONMYCTUMBIC 3HAYEHUS IMEPEMEHHBIX I JPOOHO-
palMOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SBJICHUS.

OnepupoBath noHsiTuAMH: QyHKIWS, TpaduK QYHKINHU, HYITH
(GYHKIMH, TPOMEXYTKH  3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
byHKIUH.

AHaIM3MpoOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
(GYHKIMHA, CTPOUTH UX rPadUKH.

OnepupoBaTh NOHATHSIMH: TpPsSMas MPONOPIHUOHATIBHOCTD,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JUHEWHas  (QyHKLuS,
KBajpaTHuHas QyHKIus, napadosa, runepooa.

HUcnoan3oBats rpadukm UL ONpPEINEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTux
y4eOHBIX NPEAMETOB U pPEaTbHOH >KU3HU; MOIETHPOBATH C
MOMOMIbIO TpaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Boipaxath ¢hpopMyJIaMH 3aBUCUMOCTH MEX1Y BEIMUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITIO 'OAAM OBYYEHUA)




7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3aena (Tembl)
Kypca (4uciio

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS

4acoB)
IIpocreiimmue [Ipocreiimume reoMmeTpruueckie 0ObEKThI: TOUKU, IPSIMbIE, JIyuH | DOPMYJIMPOBATH OCHOBHbIC MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyeckne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYECKUE  (QUTypHI,
durypsi CMexHbIC U BEPTUKAJIBHBIE YTIIbI. onmpeeqATh HUX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ nmpocreimMu 4epTexamu. 4epTEX MO YCIOBUIO 3a/layd (C HCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJAIIME BOMPOCH W/HIU alTrOpHTMa Y4eOHBIX
reOMeTPUYeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYMH Ilepumerp w©  muomanas  ¢uryp, cocraBieHHbIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOEHUS C MOMOILBIO HUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH TUHEIHBIE U YIJIOBbIE BEIMUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOANTH TPYOYIO OLIEHKY UX pa3MepOB.
PemaTh 3a7auu Ha BBIYHCICHHE JJIMH OTPE3KOB M BEITUYHH
YIJIOB.
PemaTth 3a/1a4u Ha B3aMMHOE PACIIOI0KEHUE T€OMETPHUIECKUX
uryp.
IIpoBoauTh Ki1accu(pUKalMIO YIIIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBbI€ BEIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOIMMBbIE
JIOKa3aTeJIbHBIC PACCYKICHUS.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHS T€OMETPHMU.
TpeyrojbHuKH [lonssiTHe O paBHBIX TpPEyrojbHUKax U  IepBUYHbIEC | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 ) MPEACTABICHUS O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |uepTekax (C ykazaHWEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

[Ipu3Hakn  paBeHCTBa  MPSMOYTOJBHBIX  TPEYTOJBHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE U~ PAaBHOCTOPOHHUE  TPEYTrOJbHUKHU.

BU3yaJIbHOU OIIOPOM.

BriBoauTth CIIEICTBHUSI (paBeHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBATH ONpeaeIeHNUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.
[IpoTuB OGONbBIIEH CTOPOHBI TPEYTOJbHUKA JEXKHUT OOJBIIMN
YTOJIL.

[Ipocreiiiie HepaBeHCTBA B T'€OMETPHH.
TpeyrosibHuKa. HepaBeHcTBO JOMaHON™.
[IpssMOYyTOJBHBIIA TPEYTONBHUK ¢ YoM B 30°.
IlepBble NOHATHA O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHcTBO

TYNOYIOJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IMEpHEeHIUKYIApa
OTpe3Ka; IepUMEeTpa TPEyrojibHUKa MpU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

@dopmMyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTEKH, pemiaTh 3aa4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadyax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl JAJsl  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUIyp.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapaienbHblie [TapannensHble npsMble, ux cBoicTBa. Hakpect nexamue, | @opMyJuMpoBaTh  NOHATHE  IAPAUICIBHBIX  IPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKHE TPUMEPHI.
yIJI0B NepeceueHN ! NapauIebHbIX IPSIMBIX CEKYIIEH ). M3yuaTh cBOiicTBa yrioB, 0Opa30BaHHBIX NpPH NEPECEUYCHUU
TPeyroJibHUKa [Ipy3zHak  mapauIeNbHOCTH  OPSIMBIX — YE€pe3  PaBEHCTBO |[ApAJUIEIBHBIX MPSIMbIX CEKYyIIeH
(14 9) pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeOpeMy
CymMmMa yriioB TpeyrojiibHUKa U MHOTOYTOJIbHUKA. NapajuleIbHOCTH  JIByX HOpPSIMBIX C  T[OMOLIBIO  YTJIOB,
BHewnue yrisl TpeyrojpHuKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BbiunciasTs CyMMy YIJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIBHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEI PAa3BUTHSI TEOMETPHH.
OxkpyKHOCTH OKpy>KHOCTb, XOp/bl U TUAMETphl, X cBoicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeJeHHs:  OKPY)XHOCTH,  XOPJBI,
U KpYT. K OKpyXHOCTU. OKpY>KHOCTb, BIIMCaHHas B yroi. *[loHsTHe o|nnamerpa W KacaTelbHOW K OKpyXHOCTH. W3ywarh HX
I'eomerpuueckue |[I'MT, npumeHenne B 3amayax. buccekTpuca u CepeIWHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHS
(14 9)

NEePIEHANKYIIAp KaK T€OMETPUYECKHE MecTa TOYeK™.
OKpy’KHOCTb, OIKMCAHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

IIpocreiimune 3axa4n Ha IOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(POBbIE PeCypChl:
OKPYXXHOCTb, BIIMCAaHHYI0 B yIOJ; LEHTP OKPYXHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoab3oBath Metoa ['MT misa nokasarenscrBa TeopeM o
HepeceuyeH OMCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHIUKYJISIPOB K CTOPOHAM TpPEYTrOJbHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSIMU  BIMCAHHOM M OIMCAaHHOU
OKPYXKHOCTEH  TpEyrojbHUKA, HAXOAUTh ILICHTPBl 3THUX
OKpYKHOCTEH C OIIOPOM HA alrOpUTM IIpaBuUIa.

PemiaTe OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JTAHHOMY; CEpEAMHHOIO MEpIEHAMKYJspa JaHHOIO OTPE3Ka;
OpsIMOM,  NpOXOAAIIEHd  4epe3  JaHHYI  TOYKy H
NEPIECHANKYISAPHON NaHHOW TNPSMON; OUCCEKTPUCHI JaHHOTO
yria; TPEyroJbHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpU
HEO0OXOJUMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA TEOMETPUU.

IMoBTOpEHUE,
00001eHne
3HAHMH

(4 9)

[ToBTOpeHne M 0000II€HNE OCHOBHBIX IHOHATUH U METOIOB
Kypca 7 Knacca.

Pemarts 3agaum Ha MOBTOPEHUE, WLUIIOCTPUPYIOLIUE CBSI3U
MEX/Y Pa3TIMYHBIMU YaCTSAMH Kypca.

8 ki1acc (He menee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOe cogepKaHHe

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

4acoB)
Yerpipéxyroabnuk |IlapamienorpamMM, ero npusHaku u cBoiictBa. YacTtHbele ciydau | A300paaTh U HAXOAUTh HAa YEPTEKAX UETBIPEXYTOJIbHUKU
" napajyuieiorpaMMoB  (TIPSIMOYTOJIbHUK, pOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) mpu3Haku ©u  cBoiictBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHusI: napajuiesnorpamma,




IPSIMOYTOJIbHAS TPAIELHH.
*¥ nBoenue menuansl. LlenTpanbHas cuMMeTpus™

OpsSMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuud, paBHOOOKOM
Tpanenuy, IpsIMOYTOJIBHON TpaIeluu.

Hcnonb3oBaTh NpU  pelieHHMH MNPOCTEHIIUX  3aaa4
MPU3HAKU U CBOMCTBA: IMapajuiesorpaMma, npsMOyroJibHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATL MeTOA YIBOCHHS MEIHMAHBI TPEYTOJbHHUKA C
OIIOpPOM Ha AITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWMCTB M3y4aeMbIX Quryp.
3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

11 UCCIICAOBaHUA

Teopema PaJjieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema Daneca 1 TeopemMa O MPOMOPIUOHATBHBIX OTPE3Kax.™
Cpennsist TuHUS TpeyroyibHUKA. Tpamnenus, e€ cpeaHss TUHUS.
*TIponopiimoHaIbHBIE  OTPE3KH,  IOCTPOCHHUE  YETBEPTOTO
MIPOIOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJbHUKE.

[lomobuble  TpeyroiapbHUKUM.  Tpu  mpuU3HaKa
TpeyrojapHUKOB™. [IpakTiHueckoe npruMeHeHue.

nmonoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucrnoip3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX  OTPE3KaX, CTPOMTB  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HaIJIAHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepPTEXkKax C
yYKa3aHHEM COOTBETCTBYIOLIUX NPU3HAKOB MON00US Tpu
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pematp 3agauum Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOATENIBHOIO ITOCTPOEHUS YEPTEKEH U HaAXOXKICHUSA
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10KA3aTEJBCTBA C MCIOJIb30BAaHUEM IIPU3HAKOB
oJ00MsT HECNIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM YUEOHBIX JEHCTBUM.

IlpumeHsiTh  TOJNY4YEHHBIE  3HaHWS  [pPU  pELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IPU HEOOXOJUMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS T€OMETPHUH.

IMnomane.
Haxo:xnenue

[TonsiTre 06 001IeH TeopHUH MIIOIAIH.
@opmynibl s TUIOMIATM  TPEYToJbHHKA, TapajuiesiorpaMmma.

OBjageBaTh NMePBHYHBIMH NpPeACTaBIeHUSAMH 00 oOuIei
TeOpuH IUIomand (Mepol), ¢GopMyJupoBaTh CBOKMCTBA




IJIoIAaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomanu
moa00HbIX GuUryp
(14 9)

*OTHOUIeHHE TUIOU[aiel TPEYrOJIbHUKOB C OOIIMM OCHOBAaHUEM
WU oO1Iel BICOTOM.

Boruncnenue miuomaaei cioxHbIX QuUryp depes pazdueHue Ha
YacTH U 1I0CTpoeHue.™

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomaneit. 3agaun ¢
MPAKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIBbIO
MeTOo/a BCIOMOTaTeIbHOM Tuiomaamn.™

miomajau, BhISACHATD UX Hal"J'IfI,Z[HBIfI CMBICJI.

[Ipumensts  ¢opMynsl  MJOHIATU  HapajliesorpaMMma,
TPEYroJbHUKA, Tpamequd C OHOpPOM Ha CIPAaBOYHYIO
nH(OPMAIIHIO.

IIpumensTh bopMyIbI TUIOLIAIN BBIITYKJIOTO

YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEeXKIy HUMHU C
OIOPOM Ha CIIPAaBOYHYIO HHPOPMAIHIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX HAa KJIETYaTOU
OyMmare, HCIOJIb30BaTh pa30MeHIE HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIB30BaHUSA BCIIOMOIaTEJIBHON
IUIOLIAM JJI PELICHUS] TEOMETPUYECKUX 3a/1a4.

Haxoaute 1utomamu monoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh IUIOMIAAA PA3IMYHBIX MHOTOYTOJIBHBIX (DHUTY.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEpKaHUEM
II0CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iugaropa u
Havyajaa
TPUTOHOMETPUH
(10 9)

Teopema [Iludaropa, e€ mnoka3aTenbCTBO M INPHUMEHEHHE.
O6parnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPHUYECKUE  COOTHOIIEHHS B  MPSIMOYTOJHHOM
TpeyrosibHuke. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
CooTHOIIEHNsT ~ MEXAY CTOPOHAMH B  TNPSIMOYTOJBHBIX
TpeyroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3oBarh € B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMHM ~ TPUTOHOMETPUYECKUX  (YHKLUH
OCTpOTO YIJIa, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIPABOYHYIO
UH(pOPMALIHIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriiamMu B 45° u 45°; 30° u
60° ¢ HampPaBIAIOIICH MTOMOIIIBIO.

Hcnoan3oBars  (GOpMyNIbl  TpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOXKICHUS
COOTHOIIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIHUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
uH(pOpMaIIHIO.

IIpumeHsiTh TOJTYyYEHHBbIE 3HAHUS M YMEHUS NPU PEIICHUU
MPAaKTUYECKHX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha

OCHOBHOC




QITOPUTM MPABUIIA).
3HAKOMHTBCS € HCTOPUEH Pa3BUTHA TCOMETPHH.

Yriasl B BnvcanHbBIE M LIEHTpAJIbHBIE YTJIbI, YTOJI MEXAY KacaTeJbHON U | PopMy/JIHPOBATH OCHOBHBIC OIPEICIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOpIOH. yIiamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYIUMU. HaxoauTh BIMCaHHBIC YIJbl, ONUPAIOIIKAECS HA OAHY HYTY,
U ONHCAHHBIE BrnucanHble U onMCaHHbBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJIASATH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,
YeThIPeXyroJbHUK |CBOMCTBA. IIprMeHeHme HTHX CBOWCTB IIPU  PELICHMH |[TEOPEMBI O BIIMCAHHOM 4YETBIPEXYTOJIBHHUKE, TEOPEMBI O
u. reOMETPUUYECKUX 3a/a4. LHEHTPAILHOM yTJie IpH HEOOXOAMMOCTH C BHU3YyaJIbHOMH
Kacarteabnble B3aumHoe pacnonoxeHue ABYX OKpykHocted. Kacanue |onopoii.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBatb, B TOM 4MCIE C IOMOLIbIO LU(PPOBBIX
Kacanue pECYPCOB, BIIMCAaHHBIE M OIMCAHHBIE YETBIPEXYTOJbHUKH,
OKpY:KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHan3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MPU3HAKU IPU PEIICHUU
3ajad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHI U METONOB KypcoB 7 u &|Pemars 3aqauym Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IeHNEe 3HAHUH. MEX]ly pa3IMYHbIMU YacTsAIMHU Kypca.
3HAHMH
(44)

9 kJjacc (He meHee 68 4)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS

4acoB)
Tpuronomerpusi. |Ornpenenenue TpUroHoMeTpuueckux (GyHkiuii yrinos ot 0° go|@opMyaupoBaTh  onpenaejeHdusi  TPUTOHOMETPHUECKUX
Teopembl 180°. KocmHyCc W CHHYC MpSMOTO M TYIOro yria. Teopema|(QyHKIHWH TYIBIX W TPSAMBIX YIJIOB C BH3YaJIbHOH OMOpPOW.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (OOo0OmEHHas) TeopemMa CHHYCOB (C paauycoM
OTMMCAaHHOW OKPYXKHOCTH). HaxoxaeHue IMH CTOPOH U

DopMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
paanycoM OMUCAHHON OKPY>KHOCTH).




Pemenue BEJINYUH YTJIOB TPEYTOJbHUKOB. Pemiath TpPEyrojpHUKH C ONOPOM HA aNTOPUTM Y4EOHBIX
TPEyroJbHUKOB dopMyna IJIOMIAA TPEYTOJIbHUKA Yepe3 JIBE€ CTOPOHBI U YIoJl | ACHCTBUH.
(16 1) Mexay HUMu. Popmyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate mpakTuyeckue — 3ajadyd, CBOJMAIIMHeECH K
JMArOHAJIM U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTroJbHUKA.
[IpakTHueckoe NpUMEHEHNUE JOKAa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsrue o mpeoOpa3oBaHUH OIO0US. OcBauBatsp NOHSATHE npeoOpa3oBaHuUs noao0usl.
nojao0us. CoO0TBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX UTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
Metpuueckue Teopema o0 mTpou3BeNEHUH OTPE3KOB XOpJ, Teopema o |mpeolOpasoBanuu moaodus. HaxoauTs mpuMepsl mogodus B
COOTHOIIIEHUS B MPOU3BEJICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaAIOIIEH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenbHOW. [IlpuMeHeHHe B pelIEHUH TeOMETPUUECKHUX |*BBIBOAUTH METPUUYECKUE COOTHOUICHUS MEXKIY OTpE3KaMu
(10 9) 3amau.® XOpA, CEeKYyLIMX M KacaTelbHbIX C UCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJILHUKOB.
Pematp reoMeTrpuueckue 3aJaud U 3aJaud U3 pPEATbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJILHUKOB.™
BekTopsbl OnpenenieHUe BEKTOPOB, CIIOKEHUE U PA3HOCTh BEKTOPOB, | Mcmojb30BaTh BEKTOPbl Kak HaIlpaBi€HHbIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.

Paznoxkenne BekTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHO€ TPOU3BEACHUE BEKTOPOB, €r0 MpPUMEHEHUE s
HAXO0XEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

[IpumeHeHre BEKTOPOB MJId PELICHUs 3aJa4 KUHEMATUKU U
MEXaHWKH.

¢busnueckuil (Cuiaa) CMBICIBI
BOIIPOCHBI IIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTH omnpejaedeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha YHCIIO, Hcejie10BaTh
reOMEeTPUUECKUI U (PU3NIECKUI CMBICIIBI 3THX OIepaluii.
Pematp reoMeTpuueckue 3aJadyd €  HMCIOJIb30BAaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonab3oBaTh  CKaISIpHOE  MPOU3BEJIEHUE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BuIuHCAATL CyMMy, Pa3HOCTh U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsiTh CKaJspHOE MPOU3BEACHUE JUIsI HAXOXKJEHUS
JUTMH U YTJIOB.




JexapToBbl JlexkapTOBbI KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYTOJBHOM CHUCTEMbI KOOPAMHAT,
KOOpPAMHATBHI  Ha|*YpaBHeHHE NPSAMON.* YTIIOBOH KOA(PQHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPAMHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, NIapaJIIC/IbHBIEC U NEPIICHAUKYIIAPHBIE IIPSIMBIE. HccnenoBarh ypaBHEHHME NPSIMON M OKPYXKHOCTU C OIOPOHU
(CAY) YpaBHeHHEe OKpyXHOCTH. HaxoxzaeHue KOOpPAHMHAT TOYEK |Ha BOIIPOCHBIM IUIaH.
IIEPECEYCHUS OKPY>KHOCTH U ITPSIMOMU. HaxonuTe HeHTp U painyC OKPYKHOCTH 110 €€ yPaBHEHHUIO.
Meroa KOOpAUHAT NPU PELICHUU T€OMETPUYECKUX 3a/1a4. Pematp 3agaum Ha HaAXOXKIECHUE TOYEK IIEPECEUCHHS
Hcnonbp30BaHne METOJa KOOPAMHAT B IIPAKTHYECKUX 3a/1adax IPSIMBIX U OKPYXKHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIIOBOTO KOA(QUIMEHTA MPSIMOI
IPU pEUICHWH 3a1ad, s ONPEACIICHUS PaCIONIOKCHUS
IPSIMOIA.
IIpuMeHATH KOOPAMHATHI IIPU PELIEHUU T'€OMETPUYECKUX U
IIPaKTUYECKUX 3a7ad, JUI IIOCTPOCHHUsS MaTEeMaTUYECKUX
MoJienell peanbHbIX 3a/1a4 («METO KOOPAMHATY).
[Monb30oBaTbest UL INOCTPOCHHST W MCCIEAOBAaHUU
U(PPOBBIMU PECYpPCaMHu.
3HAKOMHTBCH C HCTOPUEH Pa3BUTHS F€OMETPUU
IIpaBuabHbIE IIpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | DOpMYyJIMPOBATH oIpezeeHue IIPaBUWIbHBIX
MHOTOYIOJIbHUKHU. |YKCIIO 7 M JIuMHA OKPYKHOCTH. JUIMHA IyI'M OKpPYHOCTH.| MHOTOYTI'OJBHUKOB, HAXOAUTh UX JIEMEHTHI.
Jiamnna Pannannas mepa yria. I[Honb30BaTBCA MOHATHEM [UIMHBI OKPY’KHOCTHU, BBEIEHHBIM

OKPY:KHOCTH U
IUVIOLAAb Kpyra.
Brruucienue
mjiomajaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa U CErMEHTa).
Boruncnenue minomazeit puryp, BKIIOYAIOIINX JIEMEHTHI KpyTa.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJIbHUKOB, ONMpPeNefiTh
YHCIIO T, AJIMHY IyTH U paJHaHHYI0 Mepy yriia 1o o0pasiry.
IIpoBoauThH Mepexoa OT paAaHHON MepbI yIia K rpaJlyCHON
1 Hao0OpOT 10 BU3yaJIbHOM omope.

OmnpeneasTs III0IIALb KpyTra.

BoiBoauTth dopmyasl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH JYT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBI IIJIaH.

BoruncasaTe 1wiomanu (Guryp, BKIIOUYAIONUX DIEMEHTHI
OKpYXXHOCTHM  (Kpyra) C ONOpOMl Ha  CIHPaBOYHYIO
uH(pOpMaIIHIO.

HaxoauTh TUI0IIAIM B 337ja4aX peAIbHOM )KU3HH.

JABukeHust

*Tlousitue o JABHXXCHHH ITJIOCKOCTH.

Pa3ouparp  npumepsl,  WUIIOCTPUPYIOLIUME  HOHATHUSA




IJIOCKOCTH [TapannenbHplii nepeHoc, MOBOPOT U cUMMeTpus. OCH M LIEHTPSHI | ABMXKEHUS, LIEHTPOB U OCEHl CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICICHUS IapaJUIe]IbHOTO IEPEHOCa,
[Ipocreiine npuMeHEeHNs B PELICHNH 3a1a4™. IIOBOPOTa U OCEBOM CHUMMETPUM C BH3YaJIbHOW OIOPOH.
HaxoanTh HETIOABWXHBIE TOYKU IO 00pa3iLy.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEHIINX (PUryp 1o
oOpa3siry.
*IIpuMeHsATHh NapaJlIebHbId MEPEHOC U CUMMETPHIO MpHU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEpHI).
Hcnoan3oBaTh 1151 HOCTPOCHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypcehbL.™*
IloBTOpEHuUe, IloBTOpeHHEe OCHOBHBIX MOHATUH U MeTOAOB KypcoB 7—9|OmnepupoBath MOHATHsIMHU: (QUrypa, TOUKA, MpsMas, Yroi,
o0o01enue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucrematu3anust | [Ipocreifiime reomerpuueckue GUIypbl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSAMOYIOJIBHBIM TPEyroJIbHUK, MeJIuaHa,
3HAHUH W3mepenne reoMeTpu4ecKiX BEINYHH. OuccekTpuca U BbICOTa TPEYroJIbHUKA, I[apajiesiorpamm,
(7 9) TpeyroabHUKH. poMO, NPSAMOYTOJIBHUK, KBaJpar, Tpamenus; OKPY>KHOCTb,

[lapanienbHble U NEPIEHIUKYISIPHBIE MTPSIMBIE.
OkpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOEHHUs. YTIbl B

OKpPY’XKHOCTU. BrnucanHble ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKpPy>KHOCTb.

YeThIpEXYTroJIbHUKH. Bnucannbie " ONHCAHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYrOJbHUKOB.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBuKeHus. [Tonobue.
CummMmertpust.
IImomane. Bemucnenwe 1wromaneit. IDiomagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BexTopsl Ha TIOCKOCTH.

KacaTeJIbHAsI, PABEHCTBO U 10J00He (QUryp, TpeyroabHUKOB,;
NapajyieIbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX, YOl
MC)KI[y pr[MI)IMI/I, CI/IMMeTpI/ISI OTHOCUTCIIBHO TOYKHU WU
NpSMOW; JJIMHA, PACCTOSIHME, BEIWYMHA YyIJIa, IUIOLIAJb,
MIePUMETD.

HUcnoans3oBatb  (opmyabl: IepuMeTpa U ILIOLIAIU
MHOFOerJ’II)HI/IKOB, JJINHDBI Opr)KHOCTI/I U 1iiomaau prra,
00BEMa MPSAMOYTOIBHOTO MapalljieNenumnesaa.

OnepupoBaTb NOHATHUSIMU: [PSAMOYTOJIbHAs  CUCTEMA
KOOPIWHAT, BEKTOpP; HMCHOJB30BATH OTU TMOHATUA A
HpeI[CTaBJ'IeHI/Iﬂ JAaHHBIX U peHICHI/Iﬂ 3aJa4, B TOM 4YUCIIC U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemathr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTHI,
WUTIOCTPALMIO CBA3EH MEXKIY Pa3JIMYHBIMM 4YaCTSIMU Kypca.
Bobi0upaTs MeTox I pELICHUS 3a1a4H.

Pemrate 3agauy 13 IOBCEIHEBHOM XKU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He menee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHoOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IIpeacraBienne [lpencraBiaenue naHHbIX B Tabmumax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CHOCOOBI
AaHHBIX BBIUMCJIEHMSI 1O TaOJUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTepHpeTanus TaOIWYHbIX JaHHbIX. [IpakTuueckas pabora | MaccMBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabmumpn). UCIOJIb30BAHUEM  aKTyalbHbIX M BaXHBIX JaHHBIX
['paduueckoe mnpeacraBieHUE JaHHBIX B BHJIE KpPYroBbIX, | (Iemorpaduueckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  auarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NIPOAYKIIMH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpaduueckux | OOIIECTBEHHbIE U IPUPOIHBIC SBICHMUS).
Jarpamm. M3yyat, Metoabl pabOTBl C  TaONUMYHBIMH U
[TpakTnyeckas pabora «JluarpaMmsbD». rpaMUecKUMH TPEJCTaBICHUSIMHU JAHHBIX C TOMOIIbIO
IU(POBBIX PECYpCOB B XOJ€ MNPAaKTHUECKUX padoT (c
HampaBJIsIoONIEi TOMOUIBIO).
OnucaresbHast Yucnossle HaOopel. CpenHee apudmeTHdeckoe. OcBauBaTh Ha 0a30BOM YpOBHE INOHATHSA: YMCIOBOH
CTATHCTHKA Menauana uncinoBoro Habopa. Y cTOiMUNBOCTh ME/INAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTtuyeckas pabora «CpenHue 3HAUCHUSD. TOM YHCJIe CpeiHee apu(MeTHuecKoe, MeinaHa.

Haubonpiiee 1 HamMeHbIIee 3HAYEHUS YKUCIOBOTO Habopa.
Paszmax.

OnucpiBaTh CTaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpenHero apudMeTudecKkoro u MeAnanel. Pemats 3axauun
(c HWCTONMB30BaHUEM 3PUTEIBHOW HATISTHOCTH W/WIA
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
U(POBBIX PECypcoB, B XOJ€ MPAaKTHUECKUX padoT, (c
HaIPaBJISAIONMIECH TOMOIIIBIO).

OcBanBaTh Ha 6230BOM ypOBHE MOHSITHA: HanOOJIbIlIEee




Y HaMEHbIIIEee 3HAUCHHSI YMCI0BOI0 MacCHBa, pa3Max.
Pemarhp 3agaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUH C MPHPOJOH  HaHHBIX M LEJISIMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHasi U”3MEHYUBOCTH (pumMepsbl). YacTora 3HaUYCHU B
MaccHBe JaHHbIX. ['pynnupoBka. ['ucTorpaMmel.
[Tpaktuyeckas padora «CiyyaifHas H”3MEHUYNBOCTH». ™

*OcBauBaTh MOHSATHS: YacTOTa 3HAUCHHI B MAacCHBEC
JIaHHBIX, TPYNIMUPOBKA IAHHBIX, TUCTOIPAMMA.

CTpouTh TUCTOTPAaMMBI 110 00pasIly

OcBanBaTh rpaQuUecKue NPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0J1¢ IPAKTUUECKON pabOThI.*

BBenenue B
Teopuro rpagos
4 )

*T'pad, BepumHa, pedpo. [IpencraBienue 3agauu ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapHas crerneHb BepmwH. Llerms u muki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (diinepos
nyTh). [IpencraBnenne 00 OpueHTUPOBAHHBIX Tpadax.™

*OcBanBaTh NoHATHA: Tpad, BepmmHA rpada, pedpo
rpacda, creneHp (BaJIEHTHOCTh BEPIUINHBI), LIETIb U ITHKI.
OcBauBaTh MOHATHSA: NYTh B rpade, dilIepoB MyTh,
00xo01 rpada, OpueHTUPOBAHHBIN rpad.

OO0cyx1aTh pelieHHe 3aJa4yd HA IIOUCK CyMMBI
crereHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh €mocoO0bI TPEACTABICHHUS 3aJlad U3 Kypca
anreOpbl, T€OMETPUM, TEOPUH BEPOSATHOCTEH, Ipyrux
IpeIMETOB € MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE 1eMHU, (YHKLIUOHAIbHbIE COOTBETCTBHUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHUS

49

*Cny4aiiHbI ONBIT M ciIy4aiiHoe coObiTue. BeposiTHOCTh M
qyacToTa COOBITHS. POnb ManoBEepOSTHBIX W MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTiueckas pabota «Hacrora BeIIaieHUS OpiIay.™

*OcBanBaTh MOHSITHS: CIy4YalHbIN ONBIT U CiIy4ailHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cily4au, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaaya JaHHbIX).

H3yuath poib KJIACCUYECKMX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTth W M3y4yaThb 4YacTOTY COOBITHH B IPOCTBIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKOH paboThL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmanHbiX.  OmnucaTenbHas  CTaTHCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHSI.

IloBTOpPSITH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.
PemaTth 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTaHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK c
HaIIpaBJISAOIIEH TOMOILBIO.
O0cy:xnaTn NPUMepbI CIIy4alHbIX COOBITHIA,

MaJOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4aiHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
YesoBeKa

8 kiacc (ne menee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEHME
Kypca 7 kjaacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwucarenbHas  CTATHUCTHKA.
CrnyvaitHast ”3MeHUUBOCTh. CpeTHre YUCIOBOTO Habopa.
Cnyuaiinpile  coObITHS.  BepoATHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUM BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IHoBTOPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
NIPEACTABICHUE M OINHMCAHME JIAHHBIX C IIOMOIIBIO
W3Y4YECHHBIX XapaKTEPUCTHK.

Pemiate 3agaym (o0 BH3YyaJbHOl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JaHHBIX WM OIMCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOW omope) Ha
OIpEICIICHUE 9acTOTBI CITy4alHBIX COOBITHH,
o0cyxieHue IIPUMEPOB CIIy4alHBIX COOBITHIH,
MaJIOBEPOATHBIX u MPaKTUYECKH  JIOCTOBEPHBIX




CIIy4aHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
4eJI0BeKa.

OnucaresbHan *Otknonenus. Jucnepcus yucioBoro Hadopa. CranmaptHoe | *OcBamBaThb NOHSTHA: JUCIEPCHUS W CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[uarpammel paccenBanus.™ OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH IS
PacceuBanne ONUCAHUs PACCEUBAHUS JTAHHBIX.
JAHHBbIX Y4yacTBOBaTh B 00CYKIEHHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 110 IHarpaMmaM pacCeuBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA 10 HMEIOLUIUMCS
JIAHHBIM, B TOM YHKCJI€ C MOMOIIBI0 KOMIbIOTEpa (IMOcie
COBMECTHOTI'O aHajIn3a).™
MHuo:kecTBa MHoxecTBO, MoaAMHOXKeCTBO. Onepannu Haag MHokecTBamu: | OcBamBaTh MOHSATHSI: MHOXXECTBO, JIEMEHT MHOYECTBA,
(4 9) oObemuHEeHHE,  mepeceueHue,  pomnoyiHeHHe.  CBOWMCTBa | IOJAMHOXKECTBO.
omeparuit HaJ MHO>KECTBaMM: NepeMECTUTENbHOE, | BBIMOJHATH onepaunu HaJl MHO>KSCTBaMMU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBaeHuE MHOXKECTB. Hcnoan3oBaTh CBOIiCTBa: MePEMECTUTEIBHOE,
COoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YaJIbHOU OMOPHI).
Hcnoab3oBarh rpaduueckoe MpeicTaBlIeHUE MHOXKECTB
IPU ONHMCAHWUU PEAThHBIX MPOIECCOB U SIBJICHUM, NPU
pEIIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJILHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Cry4aiinbie cooriTiga. | OcBanmBaTh Ha 0a30BOM YPOBHeE MOHATHS
CJIy4aiiHOro bnaronpusitcTByromme 3JIeMEHTapHbIE COOBITHSI. | dJIEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOBITHSA BepositHoctn  coObITHiA. OmNBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIArOMPUSITCTBYIONIUX — DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. Cy4aitHbIi BHIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTrueckas padota « OTBITE ¢ PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMIY).

PemaTh 3a7a4M Ha BBIUHUCICHUE BEPOSITHOCTENH COOBITHIT
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4aliHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOpPHI).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOATHOCTEN COOBITHI
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

IIpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MO)KHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C MUCIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JpyTUX MoJIenei)
B XOJ€ IMpakTU4Yeckoi paldoThl (C HUCHOIB30BAHUEM
BHU3YaJIbHOU ONOPHI).

BBenenue
Teopuro rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTh  IIyTH,
CYLIECTBOBaHME BHUCSYEH BEpIIMHBI, CBSI3b MEXAY UHUCIOM
BEpILUH U unciaoM peéoep. [IpaBuio ymHoxeHHs. ™

*OcBanBaTh NOHATHSA: JIEPeBO Kak rpad Oe3 mukia,
BUCsYasi BepIIMHA (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

M3yuyarh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSYCH
BEPIIMHBI, CJMHCTBCHHOCTh IyTH MEXIy ABYMs
BEpIIMHAMHU, CBS3b MEX]Y YHCIOM BEpIIMH M YHCIOM
pedep.

YyacTBOBaTh B O0CY)KI€HHH PpelleHHs 3aAa4d Ha
MOUCK M TEPEUYHCIICHUE MyTe B JEpeBE, ONpEICICHUC
yuciaa BepIIMH win pédep B JepeBe, 00X0x OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXXEHUs. ™

Cayuaiinble
coobITHA
84)

*TIpotuBomnonoxkHoe  cobwsitTvie.  lmarpamma  Ditnepa.
OObenuHenne u mnepeceueHue coObITUH. HecoBMmecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIIOBHask  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  [lpencraBieHue — ciydaifHOTO
HKCIIEpUMEHTa B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
COOBITHS, OMepaluu HaJl COOBITHSMH, OOBEIUHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

H3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSTHOCTEH).

YuacTBOBaTH B 00CYK/IeHHH pellleHUsl 3aJa4d, B TOM
qucJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEHN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMM C TIOMOIIBIO

YUCIOBOM mpsAMO#, aumarpamm Oisepa, GopMyJbl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBartsb NOHATHA: IIPaBUJIO YMHOKECHUS




BEPOSTHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAMHOTO OIIBITA.

H3yuare cBoiicTBa  (ONpeaelieHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HMH pelIeHWsl 3aJa4yd Ha
ONpeJIeJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B O00CY)KI€HHH pelIeHWsl 3aJa4yd Ha
IIOUCK BepOSITHOCTefI, B TOM 4YHCIIC yCJIOBHBIX, C
HCITOJIb30BAaHUEM JIEpeBa CIIy4aifHOTO OIbITa. ™

O6006menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucatenbHas craTuctuka. ['padeor.
BepostHocTh CIIy4aifHOT O COOBITHSI. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3YyYECHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3aauu Ha NPEICTABICHUE U ONIMCAHUE JAaHHBIX
C  IIOMOUIbK0  HU3YYEHHBIX  XapaKTepUCTUK  (C
HCIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).

*Y4yacTBOBaTH B OOCYKIEHHH pelIeHuA™ 3aJayd C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOTO COOBITHSI MO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBOBaTH B 00CY:KIEHHH pelIeHUsI™ 3aqa4yM Ha
HaXO0JKJIEHUE BEPOSATHOCTEH OObETUHEHNUS U MepPeceueHUs
COOBITHI, B TOM YMCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa CllydailHOro
OTIBITA.

*YuyacTBoBaTh B 00CY:KICHMH pelIeHUsI™ 3aJa4M Ha
MepeUrcIeHne KOMOMHAIMH (YKClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ncy10 YacoB)

OcHoBHoOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IloBTOpEHUeE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHass — CTaTUCTHKA.
Onepanuu Hag coObITUSIMU. He3aBUCUMOCTE COOBITHH.

IHoBTOpPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemars 3a1a4u Ha IPEICTABICHNUE U ONMCAHUE JAHHBIX.
Pematrr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
0o0OBeAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U JIepeBa CIIy4yalHOTO OMbITA.

Pemarh 3agaud Ha TiepevHcIeHUE KOMOWHAIMK (dymcia
MEePEeCTaHOBOK, YHCJIA COYETAaHUM), Ha HaXOXKIEHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCIE€ C MCIOJIb30BAHUEM
TpeyroyibHuKa [lackas

DJIeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. CoyeTaHus U 4UCIO coueTaHWil. *TpeyronbHUK
[MTackans.* IIpaxkTueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIMMA
AIIEKTPOHHBIX TAOIHUID.

OcBauBath Ha  0a30BOM  YpPOBHE¢  INOHATHA:
KOMOMHATOpPHOE MPaBUJIO YMHOXKEHUS, YINOPAJ0YEHHAs
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHME, YHCIO COYETaHWM, *TpeyroibHHUK
[Mackans.*

Pemats mnpocreiilime 3aa4M  Ha  [IEPEYMCIICHHE
YHOPSIIOUEHHBIX nap, TPOEK, IIEPEUNCIICHNE
MIEPECTAHOBOK W COYETAHUW DJIEMEHTOB PA3JIMYHBIX
MHOXeCTB (110 00pasiy).

Pemats npocreiimue 3aga4yu Ha NPUMEHEHUE 4YHCIIA
coyeTaHuil B anredpe (COKpaléHHOEe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBsionei moMoIIbo).

Pemath, mnpuMeHsisi KOMOWHATOPHUKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAONUI] B XO/€ MPAaKTUYECKOH paboThl (C
BHU3yaJIbHOW OTIOPO).




I'eomeTpuueckast
BEPOSITHOCTH
49

*T"'eomeTpudeckast BEposATHOCTh. CiydailHbI BEIOOP TOYKH U3
¢Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 TYyTU OKPYKHOCTH.™

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYXK/I€HHUM PpeLICHUsl 3aJa4yd Ha
HAXO0XJICHUE BEPOSITHOCTEH B OMNBITaX, NPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka
WM TyTH OKPYKHOCTH, YUCIOBOTO MPOMEKYTKa™

HcnbiTanus
bepnyiu
64)

Ucnbitanue. Ycnex u Heymada. Cepusi UCHOBITAaHUR 110
nepsoro ycnexa. HMcnoelrtanus beprymm. BepostHocTH
coObITHHd B cepun wucnbiTaHuid bepaymmu. Ilpaktuueckas
pabora «Wcnbitanusa beprymamny.

OcBauBaTh Ha 0a30BOM YPOBHE NOHSITHUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B HCIBITAaHUHU (YCIIEX U HeyAaya),
CepHs UCHBITAaHUM, HACTYIUICHHME IIEpPBOro  yclexa
(neynaun), cepust ucnbiTanuii bepuyim.

Pemate mpocreimme 3ajadyM Ha  HaAXOXKJIEHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpPMYJIbl CyMMBI
reOMEeTPUYECKOI Mmporpeccuu (C ONMopoil Ha CIPaBOYHYIO
nHpopMaIHu).

Pemare  mpocreimime  3aJa4yd Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN DbepHyiuM, Ha HAaX0XIEHHE BEPOSTHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUMN
bepuysu (¢ BU3yaJIbHOM OMOpOii).

M3yuats B X0€¢ NPAKTHYECKOH padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnblTanuii beprymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyualiHas BeJIMYMHA W paclpesiesieHue BEepOSITHOCTEH.
Maremarnueckoe OXHMIOAaHUE U JUCHEpPCUS  CIydyailHOU
BeIMUMHbL. [IprMeppl MaTeMaTHYecKOro OXHUAAHUA Kak
TEOPETUYECKOIO CPETHErO 3HAYEHUS BEINYNHBI.

[TonssTue o  3akoHe  Oospmux  yucen.  M3mepenue
BEpPOATHOCTEW C moMomblo 4YacToT. lIpuMmeHeHue 3akoHa
OOJIBIINX YKCE.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: ClydalHas
BEJIMYNHA, 3HAUEHUE CIly4aiiHON BEJIUYHHBI,
pacrpeeneHne BEPOSITHOCTEN.

H3yyatp u 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaHBIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHUCIEHHOCTh HaceJleHus, JIpyrue  HU3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTaTHCTUKH),
MOJIETbHBIX  CIy4YailHBIX BEIMYMH, CBS3aHHBIX CO
ClIy4alHBIMU ombITaMH (OpocaHue MOHETBI, HIpalibHOM
KOCTH, CO CITy4ailHbIM BBHIOOPOM U T. I1.).




OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHSA:
MaTeMaTUYECKOE OXKUJAHHUE CIy4allHOM BEJIMYMHBI Kak
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, JUcIiepcust
CIIy4ailHOM BEJIWYMHBI KaK aHAJOT JUCIIEPCHHU YHUCIOBOTO
Habopa.

Pematy 3amaum Ha BBIUKCICHUE MAaTEMAaTUYECKOIO
OKUJAHUSI U JIUCIEPCUM  JUCKPETHOW  CIydailHON
BEJIMYUHBI 10 33/IaHHOMY PACIIPEACIICHUIO, B TOM YHUCIIE
3aja4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHJIAHHEM U
JIUCIIEPCUEH HEKOTOPBIX PACIpPEACICHUH, B TOM YHUCIE
pacupeneneHus Cilly4ailHOM BEJIMYMHBI «UUCIIO YCIIEXOB»
B CEpUU UCHBITAHUN bepHyium.

M3yyaTrh 4acToTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OMBITaX KaK CIIy4alHYIO BETUUNHY.
3HAKOMHMTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): npu OONBIIOM 4YHCIE OMBITOB YacTOTa
cOOBITHSI OJIM3Ka K €0 BEPOSITHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABJISAIONICH MTOMOIIIBIO).
OOcy:xkaaTh  poJib  3aKOoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOT'O MeToaa MU3MEPEHUS
BEPOSITHOCTEM.

OOcyx)maTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B M3MEHUUBBIX SIBICHUSX,
pONb 3aKOHA OOJNBIIMX YWCENT B TPUPOJIE W B KU3HU
YyeJioBeKa.

O00011eHUeE,
KOHTPOJIb
(10 9)

[IpencraBinenue  JaHHBIX.
BepostHocTh cily4aitHOro CcOOBITHS.
KoMOnHaTopuku. CiydyaliHble BETUYUHBI U pacCIpe/IeIICHNUS.

OnucarenpHass  CTaTUCTHUKA.
DIIEMEHTHI

IloBTOPSITH W3y4YEHHOE W BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTp 3a1a4u Ha NPEICTaBICHNUE U ONKMCAHUE TAHHBIX.
Pemars, 3amaum Ha  HAXOXKIEHUE  BEPOATHOCTEUN
COOBITHH, B TOM YHCJIIE B OMBITaAX C PAaBHOBO3MOXXHBIMH




3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAMHECHUS ¥ TIEPECEYCHUS] COOBITUMH, BBIYUCIATH
BEPOATHOCTM B  OMNBITaX C CEPUSMH  CIy4alHBIX
HUCIBITAaHUH

[Ipu paspaboTke pabOoueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOYKHOCTHU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMINXCSA Y4€OHO-METOAMUECKUMU MaTepHalaMu
(MyJIbTUMEIUNHBIE TPOTPAMMBbI, SJIEKTPOHHBIE YUYEOHUKM M 3aJa4yHUKH, DJIEKTPOHHbIE OHOJIMOTEKH, BHUPTyalbHBIC
1a0b0paTOpUM, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMBIMU J1JIs1 OOYUEHUS U
BOCIIMTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LH(PPOBOM) BUAE U PEATU3YIOIIUMHU
nuaaktrnyeckue Bo3moxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BAHUH.



