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AnantupoBaHHas pabodasi mporpamma 1o ydeOHoMmy mpenmMety «MaTemaTukay
(6a3oBBIil ypoBeHb) (TMpenMeTHast 00macTh «Maremarnka U WHpOpMaATHKaY) (Hanee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTHKe, MaTreMaThKa) BKJIIOYaeT
MOSICHUTENIBPHYIO  3aMKCKy, COMASp)KaHWEe OOy4YCeHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOCHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabodas mporpaMma Mo MaTeMaThke s OOy4aroluXxcsl ¢
3aJiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TOATOTOBIEHa Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJAapTa OCHOBHOro obmiero oOpazoBanusa  (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0OO),
@denepanbHON aJaNTUPOBAHHON 00pPa30BATEIBHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus s OOYyYaIOUMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosi0psa 2022 . Ne 1025), denepanbHoi
pabouell mporpaMMbl OCHOBHOTO OOHIEro 00pa3oBaHUS MO Y4yE€OHOMY MpEIMETY
«Maremaruka», @enepanbHON NpOrpaMMbl BOCIUTAHMS, C YUETOM PacHpeaesIeHHbIX
[0 KJlaccaM HpoBepsieMbIX TpeOoBaHUM K pe3yinbTaram ocBoeHus denepanbHoi
a/JIalITUPOBAaHHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUs AJIs
o0yyYaronuxcs ¢ 3aepKKOM IICUXUYECKOro pa3BuTus. B paboueit mporpamMmme yuTeHbl
uaen U mnonoxeHus KoHumenuuu pa3BUTHS MaTeMaTHyeckoro o0Opa3oBaHUS B
Poccuiickoit ®enepanuu.

Oo01mas xapakrepucTuka yyeOHoro npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTthkay BXOAUT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIUTEIHLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BaTHCA
aIrOpUuTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcsi ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIBHYIO TIPaMOTHOCTb,
YMEHUSI ~ BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  MH(POPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOyueHue mareMaTHKe JaéT BO3MOXKHOCTh pa3BHUBaTh y oOyudaromuxcs ¢ 3[1P
TOYHYIO, pallMOHAJbHYI0 M HH(OPMATHUBHYIO pedb, yMEHHE OTOMparTh HambOosee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, Ipaduyeckue CpeAcTBa AJisi BhIpaXKECHUS
CYXJEHUI U HAJITHOTO X MPEICTABICHHUS.

HeoOxoqumbIM KOMITIOHEHTOM OOIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCA  oOIIee 3HAKOMCTBO C METOJaMU TO3HaHMsS — JIEHCTBUTEIBHOCTH,
MIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMIA OT METOJOB APYTIHX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTEMaTHUKU
JUISl pELIEHUs] HAayYHBbIX W MPUKIAAHBIX 3ajad. TakuM o0pa3oM, MaTeMaTH4eCcKOoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PAaCCYXICHHUM,
BOCIPUATHIO TECOMETPHUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUHU.

[Iporpamma oTpaxkaeT cojaep:kaHue oOydeHus mpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MartemMaThKa» NpPeACTaBIsSET ONPEAEICHHYIO CI0KHOCThD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3IIP nambosee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYIAHOAOCTYIHBI. B TOXe BpeMs IpH CHENUATbHOM
oOydyeHHM oOOydyaromuecs MOTYT BBINOJHATh 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIIOJIHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
yCBOEHHOr0 crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIMTENbHBIX OINEpalui u
3aMEJYIEHHOE CTAaHOBJICHHUE JIOTUYECKUX JECUCTBUM MPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpPLIAEMBIX y4EOHBIX ACHCTBUN. Y O0ydYaroIMXCS 3aTPyAHEHBI
CUYETHBIC BBIUUCIICHMS, MPOU3BOAUMBIE B yYMe. B NMUCHMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MHpPONYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQXKEHUSIMHU, BBIUHUCICHHEM HMX 3HAUYEHUSI MOTYT HE YIEpKUBATh MPABUIHHBIN
nopsiiok aercteuid. [lpu ynpouenuu, npeodpa3oBaHuu BeipaxkeHui yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTH BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUSI OCJIOKHSIET YCBOEHHS HABbIKA PEIICHUS
YpaBHEHUI, HEPABEHCTB, CHCTEMbl ypaBHEHUH. VM MaloqOCTYIIHO COBEpIICHHE
oOpaTUMBIX OTepaluil.

Huszkuii  ypoBeHb pa3BUTUA JIOTUYECKHX  OINEpaluii, HEAOCTATOYHAS
00O0OIIIEHHOCTh MBIIUICHUST 3aTPYJIHAIOT U3ydeHHue TeMbl «DyHKIUW»: Mpu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCUMOCTH, NpPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONIb3Ys] T€OMETPUUECKH, anreOpandeckuil, PyHKIIMOHAIBHBIN S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpejeneHus] GQyHKUUU U
00J1aCThIO0 3HAUECHHI.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIEICHUS CyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3aTpynHsroTCS caeiaaTh YMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALMOHANbHBIE CHOCOOBI PEIICHHs, HWHOTJAa OTPAaHUUYMBAIOTCS
MaHUIYJISIUSAMU C YUCIIAMHU.

[Ipn wu3yyeHuum reoMeTpUYeCKOro marepuana oOyuatomecss ¢ 3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy Xk 1eHNs. HernpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKaM B pPELIEHUM reoMeTpuueckux 3anad. OOydaromuecs MOTYT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelmIeHMH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npejacTaBieHus. UM C05KHO BBIMOJHUTB YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4HOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUS YUEOHOT0 MaTepHalla CHUKEHBI T10
NpUYMHE CJa00CTH MHECTUYECKOM JESTeNIbHOCTH, CYXKE€HHS O0O0beMa MaMsTH.
OO6yuaromumest ¢ 3IIP TpeOyercsi Gosibllle BpeMEHHM Ha 3aKpeIlUieHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



Jliig ipeoionenys Tpy IHOCTEN B M3YyYEHUH YUeOHOro npeamera « MaTemaTuka
HeoOXxonuMma  ajanrtanust o0beMa U XapakTepa ydeOHOro MaTepuana K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOHBIH Marepual
MPETNOAHOCUTh HEOONBIIUMHU MOPLUSIMH, YCIOXHSS €ro MOCTENEHHO, U3BICKHBATh
cnocoObl  aJanTallMi  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEJIbHBIE; UCKITIOYATh OTAEIbHBIE TPYAHBIE JOKA3aTENbCTBA; TEOPETUUECKAN
MaTepUall PEKOMEHIYETCA M3y4daTh B IPOLIECCE INMPAKTUYECKOW AEATEIBHOCTH IIO
pemieHuto  3amad.  OpraHnyeckoe €IMHCTBO IIPAKTUYECKOM M yMCTBEHHOMU
JESTEIbHOCTH y4YalluXcsd Ha YpPOKaX MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Heau n 3a1aun u3ydenusi yaeoOHoro npeamera «MareMaTuka

[IpuopuTeTHbIME 1EISIMU OOYYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpPOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSTHM (YHMCIIO, BETUYHMHA,
reomeTpuueckas  ¢urypa,  TNepeMeHHas,  BEpPOATHOCTb,  (YHKIIUA),
00eCIeYnBaIONIUX MPEEMCTBEHHOCTh W TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus obyuaromuxcs ¢ 311P;

* noaseacHue ooyuaromnuxcs ¢ 3[1P Ha m1ocTynmHOM 1711 HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPY>KAIOIEeTO MUPA, TIOHUMAHUE MAaTEMaTUKH KaK
4acTH OOLIEH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommXxcs C
311P, mo3HaBarenbHOW AKTUBHOCTH, UCCIEN0BATEIBCKUX YMEHNUN, KPUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YUYEHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (PYHKIMOHATBLHOW MaTeMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TMPOSIBJICHUS ~ MaTEMaTHYECKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHbBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCHMOCTEM U 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJICJI, TPUMEHSTh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4y, WHTEPIPETHPOBAT U  OLICHUBAaTh
MOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3TUX 1eieid 00ecreurnBaeTcsl pelieHueM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOyuvatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYIIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HE0OXOIUMBbIE YEJIOBEKY JIJISl OJTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH;

* (opMUpOBaTh KIIOYECBHIE KOMIIETCHIIMHM YYallUXCS B paMKaxX MPEIMETHOU
obnactn «MartemaTtrka 1 HHPOPMATHKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBIISITh KOPPEKIMIO MO3HABATEIBHBIX MpoleccoB oOyuaromuxcs ¢ 311P,
HEOOXOAMMBIX JUIsl OCBOCHHS MPOTPAMMHOIO Marepuaja Mo y4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMH 00pa30BaTeIbHBIX 1€(PUIIUTOB B
OCBOEHUM MPEANIECTBYIOLIErO MPOrPaMMHOI0 MaTepHalia y 00ydaromuxcs C
3I1P u HEnOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBIA UHTEPEC YUAIINXCS K TPEAMETY;

" BBISABJIATH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUYECKUE CITOCOOHOCTH.
OcHOBHBIC JIMHUM COJEPKaHMs Kypca MaTteMaruku B 5—9 knaccax: «YHucna u

BBIUMCIICHUS», «AlreOpa» («Anredpaniueckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBay), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOICTBaY, «3MepeHne reoMeTpuyeCKiX BeJIMYUHY ), « BEepOsITHOCTh U CTaTUCTUKAY.
JlaHHbIE JTMHUM pa3BUBAIOTCS MapajuIeNbHO, KaX/asi B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojerictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPAAUIMOHHO MPUCYIIIAsi MAaTEMATUKE M TPOHU3BIBAIOIIAS BCE MAaTEMaTHYECKUE KyPChI
u cozaepxarenbHble TuHUU. ChopMynupoBaHHoe B DenepaibHOM roCcyJapCTBEHHOM
0o0pa3oBaTeNbHOM CTaHAApTEe OCHOBHOIO 00IIero oOpa3oBaHusi TpeOOBAaHUE «YMETh
ONEepUpPOBATh MOHATUSAMHU: OIPEAEIICHNE, aKCMOMa, TEOpEeMa, T0Ka3aTeIbCTBO; YMEHHE
pacrmo3HaBaTh WCTUHHBIE W JIOKHBIE BBICKA3bIBaHUSA, MPHUBOAUTH NPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUID) OTHOCUTCS KO
BCEM Kypcam, a (popMHUpOBAHHE JJOTUUECKUX YMEHUI pacipeesieTcs 1o BCEM rojiam
00y4eHHsI Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IIPEIMETHBIM pe3ysbraTaM
ocBoeHust denepanbHO pabodei mporpamMmbl, pacpeeIEHHBIM 10 To1aM 00ydeHuUs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUATIbHBIM
BoIlpocaM  oOydaromuecsi oOpamajiuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHUE
MaTEeMaTHYE€CKUMHU MOHATUSIMU W HaBBIKAMHU OCYIIECTBIISUIOCH MOCIENOBATEIbHO U
MOCTYMATEIbHO, C COOJMIOACHUEM IPUHLMUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MAaTEMaTHYECKUX MPEICTaBICHUN OOyYaroluxcs ¢
3I1P, pactumpss u yniyomnsisa e€, o0pa3ys MpOYHble MHOXKECTBEHHBIE CBs3u. OO1ue
el u3ydeHus: yueoHoro npeamera «Marematukay npenacranieHbl B denepanbHoi
paboueii mporpaMme OCHOBHOTO 00IIer0 00pa3oBaHUsI.

Ocol0eHHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia o MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJIHLHBIX YCIOBUU Ui YCBOCHUS MPOTPAMMHOTO MaTepuaia OOyJarolMMHUCS C
3I1P. bonpiioe BHUMaHue yaenseTcss 0T00py ydeOHOro marepraja B COOTBETCTBUU C
MPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH OOIIero 0a3oBOro ypOBHS, KOTOPBIi
JOJKEH IO COAEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM A1 oOyuatoutuxcs ¢ 3I1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBareidbHBIMH MOTpeOHOCTAMH. Cremyer
oOynerynTh OBJaJeHHE MarepuaioM oOyuaromumuca ¢ 3[IP mocpeactBom ero
JEeTAIbHOTO OOBSICHEHUS C CUCTEMATHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B IMPUMEHEHUU 3HAHUM, UCHONB3YysS NPHUEMbl aKTyadu3aluu (BU3yalibHas OIOpa,
MamsTKa).

denepanbHas NporpaMma IpeayCMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHNN:
YMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
LENbIX Pa3fesioB B MaTepHAIIbI JIJIsl 0030pHOTO, 03HAKOMUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENHPHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBbI:
«Pumckass Hymepanus», «PaBHble ¢Quryps», «lumunap, konyc, mapy», «Kyo»,
«IIpssMOyTONBHBIN mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucnay, «HuciaoBble NpoMexyTKn»; «Macmrtad» (HM3yyaeTcss B Kypce
«I"eorpadus»); «M3006pakeHne reoMmeTpudeckux GUryp Ha HEJIMHOBAHHOM Oymare ¢
UCIIOIb30BAaHUEM UUPKYJSA, JMUHEHKH, YrOJIbHUKA, TpaHCHOpTUpa», «JlinHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsmeie», «OceBasg M LIEHTpajbHasi CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TMEepPUOIUYECKHE IeCATUYHBIE IpoOu. JlecaTnuHoe mNpuONIMKEeHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cCleAyronme Temsl: «PemeHne
JOTUYEeCKur 3amau», «JlimHa otpeska», «lllkanspy, «PacmpenenurenbHbIl 3aKOH
YMHOXEHUS», «3aNuCh MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAMI», «[locTpoeHune
KoH(Urypanuii U3 4dacteid MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KJIETYATOM
Ooymare», «Jlenurenu u kpatsbie. [lpusnaku nenumoctn», «HaunbGonbimmii oOmui
JeNnTeNb U HauMeHbllee oluiee KpaTHoe. [[enuMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenue npodbu kK HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1eJ10r0 U IEI0ro
no ero yactuw». «OKpyrieHue NecATUYHBIX Apobeit». «Pemenue 3amay nepedopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aauny. BricBOOOAMBIIIKECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHKE (B HaYajie u
KOHLIE Y4€OHOr0 rojia), Ha u3y4eHue HauboJiee TpyJHbIX 1 3HAUUMBIX TeM: B V Kjacce
— Ha pelIeHre ypaBHEHUH, IPUBEIeHUE IpOOH K HOBOMY 3HAMEHATEII0, YMHOKEHUE U
JIeJIEeHuEe JEeCATUYHBIX apoOei, u3MepeHue yrioB; B VI kiacce — aeicTBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHUE YKCEN, COJAEPKAIIUX LENYI0 U JPOOHYIO YacTh, HA YMHOXKEHHE U JIEJICHUE
OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3y4aTb CIEAYIOLUE TEMBI:
«ppaunonanbaeie uyncina. JleficTBuTenbHble ynciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apuhMETHICCKUE JCHCTBUS C JACHCTBUTCIBHBIMU yuciaaMuy», «HaxoxmaeHue
MpUOJMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPETbEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYyHKIUA y
=Vx u ee rpaduk», «[lorpenIHOCTs M TOYHOCTh NPHONIKEHUA», «UeTHBIE 1
HeveTHble QYHKIMN», «DyHKIHA y=X"», « DyHKIMsA y= ax’, ee rpadMK ¥ CBOMCTBA.
I'paduku Gynkuumii y= ax> +n u y=a(x-m)?, «Y paBHEHHUE C ABYyMS IEPEMEHHBIMH H €10
rpaduk», «I'papuyeckuil cnocod pelleHrs CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apu(METUUYECKON U T€OMETPUUECKON MPOTrPeECCHil TOUKaMU Ha KOOPUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIMAIIBHBIN POCT. CII0OXKHBIEC TPOLIEHTHD.



CrnenyeT yMEHBIIMTh KOJMYECTBO YACOB Ha u3ydyeHue Tem: «Dopmylibl»,
«Jloka3aTrenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYyMs MepeMeHHbIMWY», «[ paduyeckoe perieHne
JIMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBAaJIpaTUYHON
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCA HCIOJIb30BATh: I  Jydlled
npopaboTKu Hambosee BaXXKHbIX TeM Kypca: «Pemenune ypaBHeHuid», «Pernenue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE AEHUCTBUSA C ApoOsimu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; HAa TOBTOPEHHUE, pelIeHHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHUI, a TAK)KE Ha 3aKpEIICHUE U3YYEHHOT0 MaTepuarna.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKOW HANPaBJIECHHOCTU Kypca,
UCKJIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUN
Marepuasi. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJsiHbIe CpefcTBa OOyYeHHUs, OOJbIIe TMPOBOJUTH MPAKTUUYECKUX paboT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelieHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieHUH
K HarJATHOCTHA — PUCYHKAM M YE€PTEkKAM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M JOKAa3aTeIbCTBO. AKCHUOMBI»,
«JlokazarenbCcTBO  OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOoi», «MeToa TreoMeTpuyecKux MecT», «MeToa yaBOCHUs
Menuasl», «Teopema Paneca u TeopemMa O IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHe TPUrOHOMETpUYECKUX (DYHKIMI ITPU BO3paCTaHUU
yria», «®@opMylbl [J PpAaJANYyCOB BIMCAHHBIX W OINHCAHHBIX OKPY>KHOCTEU
MPAaBUIIBHBIX MHOTOYTOJIbHHUKOBY», «YpaBHEHUE OpsMoi», «JIBuxeHnue», «CBoucTBa
IBWKEHUA», «TeopeMa 0 MPOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeIbHOW.

CrenyeT yMEHBIIMTh KOJMYECTBO YacOB HAa M3ydeHHE TeM: «CHMMETpPUYHBIE
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpasibHas CUMMETpPHS»,
«ITapamnensubiii  mepenocy, «lloBopor», «IlpeodpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIE 3a/laud Ha IOCTPOECHHE C TMOMOILIBIO
LAPKYJL W JIMHEWKW», «JlekapToBbl KOOpAMHATBI HA IUIOCKOCTH», «Pemenue
TPeyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAUOOJBIINE CIOKHOCTU JJIst
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHM)XKEHHBIM YPOBHEM pa3BUTHUSl CIIOBECHO-
JIOTUYECKOT0 MBIIUICHUS, €r0 M3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM Il yYE€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEIYET YIECIHTh
paszmenaM, CBS3aHHBIMH C IIOBTOPEHHEM IIPOWJIECHHOIO MaTepuasa, YBEIUYUTh
KOJIMYECTBO YNPAKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HEATEIbHOCTBIO
0o0yyarommxcs.

Heobxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUUYECKOro MaTepuana M
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepuall IPErnoAHOCUTh B MPOLECCE
pelIeHns 3aJa4 Y BBIIOJHEHUS 3aaHUM HATJAIHO-NIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJIA M 3alIOMMHAHUS CIIOKHBIX (OpPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydyarb B O3HAKOMUTEIBHOM ILIAHE.

®denepanbHas MporpaMMa MPEJOCTABISET aBTOpy paboyeil mporpammsl
cBOOOy B paclpe/ielIeHny MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHH Ha M3yYEHHUE TEM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIBHO OMPEeIIeTCs
00pa30BaTeNbHON OpraHU3alrel U 3aBUCUT OT 0COOCHHOCTEN IPYIIIbl 00yYarOIIXCA
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuabI JesATedabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBieHHBbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KAaHNU 00Pa30BaHus 10 npeaMeTy «MaTeMaTuka

Copnepxanne BHUIOB AesTenbHOCTH oOydaromuxcst ¢ 3IIP ompenensercs ux
0COOBIMH 00pa30BATEIBHBIMUA MOTPEOHOCTAMHU. [IOMHMO TTUPOKO HCIOJIB3yEMBIX B
DOAOIT OO0 olmux 111 Bcex 00yUYaronIuxcsi BUIOB IECSITEIBHOCTH CIEAYET YCUIIUTD
BHJIBI ACATEIBHOCTH CIICIM(PUIHBIC IS JAHHOW KaTETOPUH JeTei, 00eCIeuynBaroIIme
OCMBICJICHHOE OCBOEHHUE COJIepKaHUsg oOOpa3oBaHUs MO TMPEIAMETY: YCHIICHHE
MIPEIMETHO-TIPAKTUYECKON JEATEIBHOCTH C aKTHBU3AIMeH CEHCOPHBIX CHCTEM;
yepe/oBaHUE BHUOB JEATCIBHOCTH, 3aJeHCTBYIONIUX pa3IU4YHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIOPOi Ha aIrOPUTM; «IIOIIArOBOCTh» B M3YUCHUH
MaTepualia; UCIOJIb30BaHUE JOTOJIHUTEIHBHON BU3YaIbHON OMIOPHI (CXEMBI, IITA0JIOHHI,
OTIOpHBIE TaOJMIIBI); PEUYEBOM OTUET O MpOlecCe U Pe3yibTaTe ACATEIbHOCTH;
BBITIOJTHEHNE CICIUAIbHBIX 3aJaHui, OOCCIEUYMBAIONINX KOPPEKIHUIO PETYJISIUH
y4eOHO-TT03HABATEIILHON JIEITEIIbHOCTH M KOHTPOJIb COOCTBEHHOTO Pe3ybTaTa.

denepanbHas TeMaTHYECKas W TEPMHUHOJIOTHYECKAs JICKCHKA COOTBETCTBYET
OAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cylecTBeHHbIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCHYECKUM MaTepralioM 1o mpeaMery. [IpoBoaguTcs crnernuanipbHas paboTra IIo
BBC/ICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOISITCS HA MOJMCEHCOPHOW OCHOBE, 0053aTeIIbHA BH3yaJIbHAS
MOACPIKKA, aJITOPUTMBI pabOTHI C OTIPEICIICHIEM, OTIOPHBIC CXEMBI JIJIS aKTyaTu3aIuu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootBercTBUU ¢ DenepaibHbIM TOCYJApCTBEHHBIM 00pa3oBaTEeIbHBIM
CTaHJAApPTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTtukay
BXOJHUT B TIPEAMETHYIO o0nacth «MaremaTtnka u HWHPOPMATHKA» € SBISETCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax yueOHBINA mpeameT «MartemaTthkay
TPAJAWIIMOHHO M3y4YaeTCs B paMKaxX CIEIYIONIUX y4eOHBIX KypcOB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl SJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hacrosimeit mporpammoit
BBOJIMTCSI CAMOCTOSITEIIbHBIN yUeOHBIN Kypc « BEpOsITHOCTh U CTATUCTUKAY.

OO6m1ee yuca0 4acoB, PEKOMEHIOBAHHBIX VISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YPOBHE OCHOBHOI'0 00111eT0 00pa3zoBaHusi, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Heflenio), B 6 kitacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 ygaca (6 yacoB B HeJeno), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

IInanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOIO 0011ero 00pa3oBaHusi

W3ydyenne wmareMaTukd Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
HaMpaBJICHO Ha JAOCTIKeHUe olyyaromuMucs ¢ 3[1P nMuHOCTHBIX, MeTanpeIMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB OCBOCHUS YUEOHOTO MPEAMETa.

JINYHOCTHBIE Ppe3yJIbTaTbl OCBOCHUS IPOrpaMMbl IO  MaTEMaTUKE
XapaKTepU3YIOTCS:

NATPUHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K MPOILIOMY M HACTOSIIIIEMY POCCHUIICKON MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOILIEHHUEM K JTIOCTHKEHHSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCHICKOU
MaTEeMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JIOCTMKEHUI B JAPYrHMX HayKax U
MPUKIAAHBIX cepax;

rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peah3aluu €ro
IpaB, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SBICHUM, MPOIEAYp TpPaKIaHCKOro oOiiecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO JTHUYECKMX MpOOJIEeM, CBA3aHHBIX C
IIPAKTUYECKUM ITIPUMEHEHUEM JIOCTHKEHUIN HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-
TUYECKHUX IPUHIIUIIOB B IEITEIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTUE€ B PpEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTE€MaTH4YeCKOIo
oOpa3oBaHus Ha MPOTSHKEHUU BCEW JKU3HU [UJIS YCHEWHOW mnpodeccuoHalIbHON
NESTENbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHJIMBHIYalbHOW TpPaeKTOpUU O0Opa30BaHUS W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  HAMOIMOHAIbBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/la4y, PEUICHUH, PacCyX IACHUI, YMEHHIO BHJIETb
MaTeMaTH4eCK1E 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUWEl B JEIATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeaCcTaBlIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSL YENIOBEKa, MPUPOIbI U
oOmiecTBa, MOHMMaHHEM MaTeMaTHMYeCKOM HayKd Kak c¢epbl YeJoBeYeCKon
NESATENBHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYUMOCTH JUIsl Pa3BUTHS LMBWIM3ALMHU,
OBJIAJICHUEM S3bIKOM MaTeMaTUKH W MaTeMaTU4YeCKON KyJIbTYypOll Kak CpeacTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIHCKOM
NS TENbHOCTH;

¢puznueckoe BocnutaHue, (opMHpPOBAHHE KYJbTYPbl 310POBbSI M
IMOILMOHAJIBLHOIO 0J1ArONMOyYHs:



TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHMYeCKHE 3HAaHHWA B HHTEpPEcax CBOErO
37I0POBBS, BEACHUS 37I0POBOT0 00pa3a xKU3HU (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN
peKUM  3aHATUH W OTAbIXa, peryaspHas  (us3uueckas  aKTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peieKcuy, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOI0 K€ IpaBa APyroro 4eaoBeKa,

IKOJI0TrHYecKoe BOCIIUTAHHE:

OpUEHTalKEel HA MPUMEHEHHE MAaTEMaTU4YEeCKUX 3HAHUN JJI PEIICHHs 3a1a4 B
00JIaCTU COXPAHHOCTU OKPY KAIOIIEH Cpe/ibl, IUIAHUPOBAHHUS MMOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKPYXKAIOLIEH Ccpenbl, OCO3HAaHUEM I100aIbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MMy TeH UX peLCHUS;

ajanTanus K M3MEHS IOIUMCSH YCJIOBUAM COLMAIbHON U IPUPOIAHOI Cpe/ibl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJOBMSIX HEONPEAEIEHHOCTH, IMOBBILIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUYECKYIO AESTEIbHOCTb, B TOM YHUCIIE
YMEHUE YUUTHCS y APYTHUX JIIOAEH, MPUOOPETaTh B COBMECTHOMN AEATEIBHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUU U3 ONbITA IPYTHUX;

HEOOXOIMMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIHE
(bopMynupoBaTh UIEH, MOHATUA, THUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh JePUIUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyallMl0 Kak BbI30B, TpeOyIOLUH KOHTPMEpP, KOPPEKTHPOBATh
IpPUHUMAEMble pEUIeHUs] W JeWUCTBUA, (OPMYIUpPOBaTb M OLEHUBAaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeranpeaMeTHbIe Pe3yJIbTATHI:

B pe3ynbrare OCBOEHMsI IPOrpamMMbl IO MaTeéMarHKe HAa YPOBHE OCHOBHOTO
obOmero oOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopmupoBaHbl
METaIpPEIMETHBIE PE3YNbTAThl, XapAKTEPU3YIOLIMECS OBIAJICHUEM YHUBEPCATbHBIMU
MMO3HABATEIbHBIMU JIEUCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMHU
Y YHUBEPCAIbHBIMU PETYIATUBHBIMU JIEHCTBUSIMH.

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEIbLHBIMH
NEeHCTBUSIMM:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTUYeCKOro Marepuana;

BBISIBJIATH JAC(PUIUT JAHHBIX, HEOOXOIMMBIX JJIsi PEIICHUs MOCTaBICHHON
3a]1a4u;

C TMOMOIIBIO YUYUTEN BBIOMpATh CIOCOO pelIeHHs MaTeMaTHYeCKOM 3aJaduu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKUX 3a7ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a1auH;

NOHUMAaTh M HHTEPHPETUPOBATH MH(POPMALMIO PA3JIUYHBIX BUIOB U (HOpM
MPE/ICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTPAIH, WHTEPIPETAINH,
apryMEHTALUU.

OBjajeHnie  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICUCTBOBATh U HAXOJUTh 00IIHE CTIOCOOBI pabOThI; paboOTaTh B IPYIIIIE:
HaXoJIuTh oOOIllee pelleHre U paspeniaTb KOH(QIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMHI U y4ETa UHTEPECOB; CIYIIATh MapTHEPA; POPMYyIUPOBATh, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIMYUU PA3HBIX TOUEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TIO3UIHAKD W KOOPAWHHUPOBATH €€ C TMO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pEeHieHHus B COBMECTHOM
NEATENbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTHUMU YIECHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIMUM MPOIYKT.

OBJiaieHne YHHBEPCAIbHBIMYU YUeOHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CTaBUThH 1I€NM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI IS PEUICHUS Y4EOHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBAaTh M OCYLIECTBIISATH JI€SITENBHOCTh, HAMPABICHHYIO Ha PEILICHHE
3a71a4 UCCIIEI0OBATEIBCKOIO XapaKTepa.

dbopMynupoBaTh W YACpKUBATh Yy4EeOHYIO 3a7ady, COCTaBJISATh IUIAH H
MOCJICOBATEILHOCTD JICUCTBUI;

OCYILIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBAaTh MPOLECC MW  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKOM
NEATENbHOCTH;

a7IcKBaTHO OILICHUBAThH MPABUILHOCTD UM OIIMOOYHOCTh BHITIOJIHEHUST YUEOHOM
3a/1a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PeIlICHHUS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
0oOHapy»XeHUsI OTKJIOHCHUH U OTIIMYUN OT dTaJOHA.

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH Yy4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbIil pe3ybTaT
NESTETLHOCTH, OMPEEIATh MO3UTHUBHBIE M3MEHEHWS W HaIpaBJICHHs, TPEOyromme
JanbHEHIIel paboThI;

peryJIMpoBaTh COCOO BBIPAYKESHUS IMOIIHHA.

[IpenmeTHBIE pE3YNIBTATHl OCBOCHUS MPOrPaMMBbI [0 MATEMATUKE TTPEACTABICHBI
1o TojaM oOydeHHs] B paMKaxX OTACJIBbHBIX YUEOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Ainredpa», «[ecomeTpus», «BeposTHOCTb U
CTATUCTUKAY.



OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

Henan n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTeMaTUYECKUX MOHSTHM (Yucio,
BENMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneyrBaromux NPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJbHBIX U TBOPUECKUX CIHOCOOHOCTEH OOy4YarOIIMXCS C
311P, mo3HaBareabHOM aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUU, UHTEpeca K
W3YYCHHUIO MAaTEeMAaTHUKH;

* nonBeneHue ooOyyaromumxcs ¢ 311P Ha 1oCTyTHOM /1J1st HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTHKHU M OKPYXKAIOIIET0 MUPa,

* dopmupoBaHue (YHKIIMOHATHPHOM MaTEMaTHYCCKOW TPAMOTHOCTH: YMCHHUS
pacrno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEANbHBIX JKMU3HEHHBIX CUTYAIIHSX,
MPUMEHSATh OCBOCHHBIE YMCHHS JUISI PEUICHUS MPAKTUKO-OPUCHTUPOBAHHBIX
3a/la4, MHTEPIPETHUPOBATH IMOJIyYCHHBIC PE3yJAbTaTbl W OIEHWBAaTh WX Ha
COOTBETCTBHE NMPAKTUUECKON CUTYaIIUU.

OcHOBHBIE JIMHUM COJAEpKaHUA Kypca MaTeMaTMKu B S5—6 Kiaccax -—
apudMeTndyecKas U TeOMEeTpUIecKas, KOTOpbIe pa3BUBAIOTCS MapajlieIbHO, KaX/aas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYToii, a B
TECHOM KOHTaKT€ W B3auMOJCHCTBUU. Takke B Kypce MPOUCXOJUT 3HAKOMCTBO C
AJIEMEHTaMH aJIreOphbl U ONMUCATETLHON CTAaTUCTHUKHU.

Wzydenne apudmMeTrndeckoro maTepuajga HAYMHACTCS CO CHUCTEMAaTH3alluu U
Pa3BUTHS 3HAHWUN O HATYpPaJIbHBIX YMCIIAX, MOJYYCHHBIX B HadanbHOU miKose. [lpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBPHON TEXHUKH W (POPMUPOBAHHE HOBBIX
TEOPETHUECKNX 3HAHWA COYETACTCS C PA3BUTHEM BBIYUCIMTEIBHONW KYJIBTYPHI, B
JaCTHOCTH C OOyYECHHEM IMPOCTCUINM TpHEMaM MPUKHUIKA W OIEHKH PE3yIhbTaTOB
BbIUMCIICHNN. 3ydeHne HaTypaJbHbIX YMCEI MIPOJ0JIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU TIOHSTHSIMU TEOPUHU JEITUMOCTH.

Jpyroii KpymHbIi OJ0K B COJEpKaHUH apu(dMETUUECKONU JTMHUU — 3TO JIPOOHU.
Hauano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX IPo0Oei OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TOHATUSAMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOel B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECITUUHBIX JpOOEi, UTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YWCIIOBOW JIMHWUM, KOTJa IpaBuia JACHUCTBUU C
JCCATUYHBIMA JPOOSMHU  MOYKHO OOOCHOBAaTh YK€ W3BECTHBIMH aJlTOPUTMAMHU
BBITIOJTHCHHSI JIEHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JECATHUYHBIMH
JIPOOSMHU PACHIUPHUT BO3MOXKHOCTH JIJISI TMTOHUMaHUS OOYYaIOIUMHKCS TPHUKJIATHOTO
MIPUMEHEHUST HOBOW 3alMCH TIPH M3YUYEHUHU JIPYTUX MPEAMETOB U MPH MPAKTHUSCKOM
ucnojp3oBanud. K 6 kimaccy OTHECEH BTOpPOM d3Tam B H3YyUYCHHM JIpoOeil, riae
MIPOMCXOJUT COBEPIICHCTBOBAHHE HABHIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpOoOeH,
OCBOCHHE HOBBIX BBIUUCIUTEIHHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKH BHIYMCIICHUMN,
B TOM YHCJIe 3HAYEHUHN BBIPAKEHUMN, COMIEPKAIMUX U OOBIKHOBEHHBIC, U JCCATUIHBIC



Ipo0u, yCTAaHOBJIEHUE CBS3EM MEXAy HUMH, PACCMOTPEHUE MPUEMOB pelIeHUs 3a1a4
Ha apoOu. B Hauaze 6 ki1acca mpoMCXOIUT 3HAKOMCTBO C MOHSATHUEM TPOIICHTA.

OCo0eHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHH TAK)KE MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3y4deHus: TeMmbl «Il1oJ0KUTENbHBIE U OTPULIATENIBHBIE YUCIIA» BBIACISAETCA MOATEMA
«llenple yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU YHCIAMHU U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEILHBIMU YHCIAMU IPOUCXOJMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. JTO TMO3BOJSIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTH yYAIINXCSl PAKTUYECKH CO BCEMH OCHOBHBIMU IMOHSATUSIMU TEMBI, B TOM
Yyyclie W C NpaBWIaAMH 3HAKOB IPU BBIMOJHEHUU apUPMETUUYECKUX JICUCTBHIA.
N3yuenue pamnioHaNbHBIX YUCENI HA 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce airedpbl 7 Kiacca, 4TO CTaHET CJIETYIOUTUM MPOXO0I0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJIeHUE TPYJHOCTEH 00ieryaeT BOCIpUITHE MaTepHraa, a
pacnpenesnieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pElICeHHIO TEKCTOBBIX 3aJay B 5—6 Kjaccax HCHOJb3YHOTCS
apupmeTnyeckue NpuémMsl penieHus. TekcToBble 3aauu, peliaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCs 3aJ1a4d CIIECTYIOMINX
BUJIOB: 33/Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYIKH, Ha paboTy H
ITPOU3BOJIUTEIIBHOCTh, HAa NMPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOyyJarouiecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ HH(OpMaLUEn, IPeJCTaBIEHHON B (popMe TabiuL Win
IarpamM.

B ®enepanbHoii  pabodeil mporpamMme MpeaycMOTpeHO (opmupoBaHue
IPOIEAEBTUUECKUX aJIreOpandecKux mpecTaBieHuil. bykBa kak CHMBOJI HEKOTOPOTO
YuCJa B 3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJMTCS IOCTENEHHO.
bykBeHHass CMMBOJIMKA IIMPOKO HCHOJB3YETCs MPEXKAE BCEro s 3alucH OOLIuX
YTBEPXKICHUM M  MpeioxkeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukmn» 5—6 KIaccoB MPEICTABICHA HArJISHAS F€OMETPHS,
HarpaBj€HHass Ha pa3BUTME OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus1, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3TAl B U3YYEHUU T€OMETPUH,
KOTOPBIM OCYIIECTBISETCS Ha HAIJSIIHO-TIPAKTUYECKOM YpPOBHE, ONUPAETCs Ha
HarjIsiiHO-00pa3Hoe  MbIIUIeHHEe oOydaromuxcs. bonbimas pojib  OTBOJAMUTCS
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyyaromuecss 3HaKOMSTCSI C T€OMETPUUYECKUMHU (GUIypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOW W KJIeTYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B
MpOLECcCe U3yUEHUs HArJsAHONW T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yYalomUMUCS B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcss WHTErPUPOBAHHBIN
npeamer «MareMaTtukay, KOTOpPBIM BKIIOYaeT apudMETUUYECKUd MaTepual Hu



HarJIsAHY0 TE€OMETPUIO, & TAKIKE ITPOTIEIEBTUUECKUE CBEACHMSI U3 alIreOpbl, 2JIEMEHTHI
JIOTMKH U Hayaja OMHUCATEIbHON CTATUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJAENIO B TEUCHHUE KaXXJI0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOoB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYYEHIS)

S KJIACC

HarypaJjbHble 4nciia 1 HyJIb

HartypaneHoe uwncno. Psx HarypanbHbix uucen. Yucno 0. M3o0paxenue
HATypaJIbHBIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[To3unmonHass cucrtemMa cuucieHusd. *PumMckas HyMepauus Kak IpuMep
HENO3MIHOHHOM CUCTEMBI cuucaeHus ™, JlecaTMuHas CHCTEMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHBIX YUCEN.

CnoxeHre HaTypaJIbHBbIX YKCEN; CBOMCTBO HYJISI IIPHU CJIOKEHUU. BbruutaHue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOWMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeiicTBre, 00paTHOE YMHOKEHUIO.
KomrionenTsl  neucTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE UM COYETAaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXKEHHUS, *pachpelesiuTeIbHOe CBOWCTBO (3aKOH)
YMHOKEHHUS*.

Hcnons3oBanue OyKB s 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTenn W KpaTHbIE 4ucia™, pa3nokeHue Ha MHoxutenu. I[IpocTteie u
coctaBHble ynchna. *[IpusHaku nenumoct Ha 2, 5, 10, 3, 9%*. Jlenenue ¢ octaTKoM.

CreneHb C HaTypallbHbIM I[IOKa3aTelieM. 3allkiCh 4YWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBpluucieHne 3HAYEHWM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUsT  JeuWcTBuil.  Mcnonbp3oBaHWe  NpU  BBIYHCIICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHMUS,
*pacnpeAeuTETbHOTO CBOMCTBA YMHOKEHUS *.

Jpodu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmelanHas Jpoob;
MpeJICTaBJICHUE CMEIIaHHOM ApOoOH B BHUJIC HEMPABUILHON APOOH U BBIJICICHUE 11ET0M
YacTH YMCJIa U3 HEMpaBWIbHOM apodu. M3o0paxenue apoOei ToukaMu Ha YHUCIIOBOM
npsimoii. OcHoBHOE CBOMCTBO Apoou. *Coxparienue apooeit. [IpuBenenue apodu k
HOBOMY 3HameHaTeno *. CpaBHEHUE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHne apo0eii; B3auMHO-

' 3neck u manee * *0003HAYEHBI TEMBI, H3yUYEHHE KOTOPBIX IIPOBOJAMTCS B 03HAKOMUTEILHOM ILIaHe. Ilemaror
CaMOCTOSTEINIFHO OTIPEIENIIET 00bEM H3y4aeMOro MaTepuara.



oOpaTHbie podu. *HaxoxkneHne 4acTu 1eJI0ro U LEJI0ro MO €ro 4YacTH *.

Jlecsatnunast 3anuck npoOeid. IlpencraBneHue aecATUYHOW ApoOM B BUIE
OOBIKHOBEHHOU. 300pakeHne AeCITUYHBIX IpoOel TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JOECATHYHBIMU npoOsmu. *OkpyrieHue
JECATUIHBIX IPOOei™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Perenue
JIOTUYECKUX 3a7ad. PemieHuwe 3amay nepeOOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOIUI] U CXEM.

Pemienne 3amad, coaepKalluX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTb. EMHUIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXKAY €IMHULIAMU
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBneHne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AHUATPAMM.

Harasignas reomerpust

Harnsnaele npeacraBieHus o (pUrypax Ha MiIoCKOCTH: TOUKA, MpsAMasi, OTPE30K,
Jy4, yTOJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoi, octpeii,
TYyHOU U pa3BEPHYTHIE YIJIBI.

JlnuHa oTpe3ka, METPUYECKUE €AUHUIBI JUIMHBL. J[JIMHA JTOMaHOH, NEpUMETP
MHOTOyTOJIbHUKA. VI3MEpEHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpexacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE UTYP *.

N3o0paxkenne ¢uryp, B TOM umcie Ha Kierdatou Oymare. *Iloctpoenue
KoH(urypamuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare*. Mcrnonp30BaHKe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[lnomanes NOpSAMOYroJbHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (uryp, m300pak€HHbIX Ha KjieTdyarod Oymare.
Enuauier nzmepenns mioniaau.

*Harnsgaple NpecTaBIeHus. O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIH
rapasuieIeuIe, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTku kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOTPAaHHHUKOB (M3 OyMaru, mMpOBOJIOKH, TIACTUIIMHA | JIp.)*.

*O0BEM MNpPSAMOYTOJBHOTO Napajuiesienunena, Kyoa. EnuHuinel u3mepeHus
o0BEMa*.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YuciioBbie BEIpKEHUS, IOPSIOK ICUCTBHUI, UCTIOIB30BaHUEe CKOOOK. Vcnonp30Banme
P BBIYUCIICHUSIX MEPEMECTUTEIBHOIO W COYETATEIbHOTO CBOMCTB CJIOKEHHUS H
YMHOXEHHUSI,  *pacnpeieMTeNIbHOTO  CBOMCTBA  yMHOXEHUs.*  OKpyrieHue
HaTypaJlbHbIX YHCEIL.



Jlenurenu v KpaTHbIE YKCa; *HAMOOJBLINI OOIIMN JENNUTENb U HAUMEHBIIIEE
oOmiee kpatHoe. JlemTuMOCTh CyMMBI U IPOU3BeIeHUS *. JleneHne ¢ 0OCTaTKOM.

Apobdu

OObIkHOBEHHAs1 JIpoOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHE IpoOeii.
CpaBHenme u ymopsaounBanue npoOeil. Pemenne 3amay Ha HaxXOXKACHHE YacTU OT
LEJOoro M ULEeJoro mo ero 4vacth. JIpoOHoe 4YuciIO Kak pe3yJsibTarT JAeJICHHUS.
[IpencraBnenne necATUIHOW APOOM B BHUJIEC OOBIKHOBEHHOW JAPOOM M BO3MOXKHOCTH
IPEICTaBICHNUS OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecsaTuuHble aApoOU U
METpUYECKasi cuctemMa mMep. ApupMeTHUecKue IEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad*, mnpornopuus.
IIpuMeHeHre TpoNopLUi IPY PEILIEHUH 3a/1a4.

[TonsiTHEe npoLeHTa. BhIYKMCIIeHHEe MPOLEHTAa OT BEJIWYUHBI U BEJIUYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMU Ipo0siMu. Pemenue 3agau Ha
IIPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[lonoxurenpHple W oTpULAaTeNbHble uMcna. Llempie umcnma. *Monpyns dwncia,
reoMeTpuyecKas MHTeprnperauus Moayias uucia*. HWM3oOpaxeHue uyucen Ha
KOOPAMHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue umcenl. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IUIOCKOCTH, abcuucca U opauHata. [loctpoenne Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBUM. *ByKBEeHHBIE BBIPRKEHUS M UHCIOBBIC
ITOJACTAHOBKU.* DByKBEHHBIE PABEHCTBA, HAXO0XKJAEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyIibl; (pOpMyYIIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHKUKA, KBaJpara, *00béMa
napajienenumneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apuMETUUYECKUM crmocodboM. *Pemenue
JOTUYECKUX 3a1a4. Penienne 3a1au nepedoOpoM BCeX BO3MOKHBIX BApUAHTOB. *

Pemwenne 3amay, conepxKamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEIUYMHBI:
CKOpOCTb, BPEM:, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpEeHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUA,
BpEMEHH, CKOPOCTU. CBS3b MEXK]ly €IMHUIIAMHA U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONIOPLHOHAIIBHOCTBIO BEJINYHH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OLeHkKa U IPUKUAKA, OKPYTIICHUE pe3yJibTaTa *,

*CocTaBieHre OyYKBEHHBIX BbIPAKEHUM O YCIOBUIO 3a/1a4u *.

[IpencraBnenne HaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IarpaMMBbl: YTEHUE U MTOCTPOEHUE. UTeHHE KPYTOBBIX AUArpPaMM.

Harasignas reomerpust

Harnsinaele npeacraBienus o GUrypax Ha miaoCKOCTH: TOUKA, MpsaMasi, OTPE30K,



Jy4, yroJl, IOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3auMHOE pacCIIOJOKEHUE [BYX IMPAMBIX HAa IUIOCKOCTH, IapaJUIeIbHBIC
IpsIMbIC, TIEPICHAUKYJSIPHBIE NpsMble ™. 3MmepeHue paccTosHUNA: MEXAYy JIBYMs
TOYKAMH, OT TOYKH 10 IPSIMOM; JUIMHA MAapUIPyTa HA KBAIPATHOM CETKE.

WN3mepeHne W NOCTpOEHHME YIIOB C IIOMOIIBIO TpaHCIopTupa. Buael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpsAMOYTONbHUK, KBAaApaT: KCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, auaronaned. *M3oOpaxkeHue reomeTpuyeckux GUIYp Ha HEITUHOBAHHOU
Oymare ¢ HCHOJb30BAHUEM LHUPKYJS, JHMHEHKH, YTOoJbHUKA, TpaHCHopTUpa *.
[TocTpoeHus Ha kieTyaron Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TUIOAAM (DUTYPBI; €TUHULIBI U3MEPEHHUS
riomwaau. [Tpubmuxénnoe namMepenue miomaay Guryp, B TOM 4HUCI€ Ha KBaJpaTHOU
cetke. * [IpuOnmkEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra *.

*CuMMeTpus: LEHTpalbHasA, OceBas W 3epKanbHas cumMmerpuu. l[loctpoenne
CUMMETPUYHBIX PUTYD *.

*Harnsgaple TpeIcTaBIeHUs O TPOCTPAHCTBEHHBIX (PUrypax: Mapajuiesenumnes,
KyO, Tmpu3ma, nUpaMuja, KOHyC, LWIMHAp, Mmap u cdepa. HN3o00paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAHHUKOB, LHIUHApPA U
KoHyca. Co3zaHue Mojeieil MpocTpaHCTBEHHBIX Guryp (U3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[TonsitTue oOBEMA; enuHUIBI U3MepeHUs 00bEMa. OOBEM NPSIMOYTOIBHOIO
napajuienenunena, kyoa*.

IINTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTieurBaTh JOCTHKEHUE CIICAYIOMUX IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUPOBATHCSA B MOHATHUAX U ONIEPUPOBATH Ha 06a30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATYPaJIbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU.

CpaBHHBaTh U yHIOPSAI0YNBATh HATYPAJIbHBIE YHCIIA, CPABHUBATH B POCTEHILINX
Cllydasix OObIKHOBEHHbIE ApOOU, IECATUYHBIE IPOOH.

COOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOI ) MPSIMO C COOTBETCTBYIOIIUM
el YuCIIoM 1 n300paxaTh HaTypaJibHbIC YHUCIIa TOUKaMU Ha KOOPAMHATHOMN (YHUCIIOBOM)
MIPSAMO.

BoinonHaTh  apumeTHUecKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasiX.

BBITTONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYMCICHUN.

OKpyTasTh HaTypaJbHbIE YNCTA.



Penienne TekcTOBBIX 33124

Pemarp TekcTOBBIE 3amauM apU(PMETUYECKUM CIIOCOOOM H C MOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amaum, cojaepXkaiiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOJUMOCTH C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAITIH).

Hcnonb30oBaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbl, 0003HAYEHUS MIPU PEIICHUH
3a1ad4.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 Jnpyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAILIHIO).

W3Bnekats uHMOpMaIuUio, MPEACTABICHHYIO B Tabiuie, Ha CTOI04YaToi
IuarpaMMe, HHTEPIIPETUPOBATH IPEICTABICHHbBIE JTAHHBIE, UCIIOJIb30BATh JAaHHBIE TPH
pEelIeHnH 3a1ad4.

Harasignas reomerpust

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUSAMM: TOUKA, IpsiMasi, OTPE30K, JIyY,
YI0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (popmy
M3YUYEHHBIX TEOMETPUUYECKUX (PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJUMOCTU IO BU3YaJIbHOH OIOpE,
CBA3aHHYIO C yIJIAMU: BEPILIMHA, CTOPOHA; C MHOIOYI'OJIbHUKaMH: yToOJj, BEPIINHA,
CTOpPOHA, INarOHAJIb; ¢ OKPY’KHOCTBIO: pauyC, IUaMeTp, LIEHTP.

N300paxaTh H3y4EHHbIE TIE€OMETpUYECKHE (UTYypbl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MoMOIbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHHUKA, KBajJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJIbHUKOB, B TOM 4HCIIe (PUTYp, HU300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKUMH €IMHHUIIAMU HW3MEPEHUS JJIUHBI,
IO/ BBIPAXKATh OJTHU €IMHUIIBI BETUYUHBI Yepe3 Apyrue (MIpu HEOOXOIUMOCTH C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Pacno3naBaTh nmapanienenumes], Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHHUsI; HAXOIUTh U3MEPEHHUS MTapaljiesienumneaa, Kyoa.

Beraucisate 00b€M KyOa, mapaienenunena Mo 3aJaHHBIM H3MEpPeHUsM (C
OTIOPON HAa aJITOPUTM YUEOHBIX JIEUCTBUM), MOJb30BATHCS CAMHHUIIAMU H3MEPEHUS
00BEMa.

PemaTe HecjOXHBIE 3aJa4l Ha HM3MEPEHUE T'€OMETPUUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU OMOPOHL).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSA3aHHBIMHM C Pa3JIMYHBIMU BUJAMU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aMUCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprpMeTnyecKkue 1eHCTBUSI C HaTypadbHBIMU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMM.

Briuncnars 3Ha4€HUS] YUCTOBBIX BBIPAXKEHUM, BBIMOJIHATh TPUKUIIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI UYUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh YMciia TOYKAMHU Ha KOOPJMHATHOU MPSMOM, HAXOAUTh MOJTYJIb YHCIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTisTh IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucsioBble 1 OyKBEHHbIE BHIPAKEHUSA

OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHH YMCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MMPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPKAIIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JACIUMOCTH (IMPpU HEOOXOIMMOCTH C OIMOpPOM Ha
aJITOPUTM IPABUIIA), PACKIIA/IbIBATh HATYpAJIbHBIC YUCTIA HA TPOCTHIE MHOKUTEIIH.

*TTonbp30BaThCsl MACIITAOOM *, COCTABIIATH TPOMOPLUU U OTHOLLEHUS.

Hcnonb3oBaTh OYKBBI 1Ji1 0003HAUEHUS YHUCEN MPU 3aMUCH MAaTEMAaTUUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKEHUH, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM y4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTte MHOTOIIArOBbIE TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
ONOPO¥ Ha BONPOCHBIN IIAH.

Pematp MpOCTEUIINE 3aJ1a4u, CBSI3aHHBIE c OTHOILLIEHUEM,
MPOMOPIUHUOHAIIBHOCTBIO BEJIMYMH, MPOIEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amaum, cojaepkalmue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSsI, PACCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOB3Ys apu(PpMEeTUUECKUE NEeHCTBUS, OIICHKY, TPUKUJIKY;
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYHMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI TIO YCIIOBUIO 3aJa4M MTOCJIE COBMECTHOTO
aHaausza.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIaX, Ha JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE PU PELICHUH 3a4a4.

[TpencraBisaTs nHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoguTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHINX (HopMmy
M3YUYEHHBIX TE€OMETPHUYECKUX IUIOCKHX W MPOCTPAHCTBEHHBIX (UIyp, NpPUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJIETYaTOM OyMare n3y4eHHbIE IUI0CKHE FeOMEeTpUdecKue (GUrypsl U KOH(QUTypaluu,
CUMMETPUYHBIE (QUTYPBI.

HMeTp npeacTaBleHHE O TEOMETPUYECKUX IOHATHSAX: PABEHCTBO (QUIYp,
CUMMETpPHUSI, OCb CHMMETPUHU, LIEHTP CUMMETPUHU.

HaxonuTh BEIMYHMHBI YIJIOB U3MEPEHUEM C MTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJB30BATHCA NPHU PELIEHWU 3a1ad TpagyCHOU Mepou
YIJIOB; PACcO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIION yTJIBL.

BblUuCHAT NJMHY JIOMAHOM, IMEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAaThCS
€AVMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyTHE.

Haxonuth, UCNonb3ysl YEPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOUKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOW CETKE.

Bbruncnate minomanb  (Uryp, COCTaBICHHBIX U3  HPSIMOYTOJIbHUKOB,
MCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHUKA; I0JIb30BAaThCS OCHOBHBIMH E€IWHULAMH HW3MEPEHMs IUIOIIAIH;
BbIpaXKaTh OJHM €AMHUIIBI U3MEPEHUS IUIOIAIN yepe3 apyrue (mpu HeoOXOIUMOCTH C
OTIOPOM Ha CIIPaBOUYHYIO MH(POPMAIHIO).

Pacno3HaBaTh Ha MOAENAX M HM300pKEHUSIX NUPAMHUAY, KOHYC, LMJIMHID,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTO OyMare mpsIMOYTOJIbHBIN Mapasuie/Ieunes.

Boruucnsate 00bEM MpSIMOYTOJBHOTO Mapajvienenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepes Apyrue (C ornopoit Ha CpaBOYHYIO0 HHPOPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyalHsIX (IPU HEOOXOUMOCTH C BU3YyaIbHOM OTIOPOHt).

OE/TEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIIACCBI
Hesu n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHAa
o0OecreynBaeT H3y4yeHUE IPYruX AUCLUMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO AJI MPOI0JKEHN 00pa30BaHMS U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydaromMXCs HAYYHBIX MPEACTaBICHHUN O
IIPOUCXOKICHUH
M CYIIHOCTH alreOpanyecKux aOCTpaKIfii, crocobe OTpaKeHHUS MaTeMaTHYECKOM



HAyKOM SIBIEHUU U MPOIIECCOB B MPUPOJE U OOIIECTBE, POJM MATEMATHYECKOTO
MOJICIUPOBAHUS B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy9YHOTO MHPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IS aJalTallid B
COBpeMeHHOM IM(ppoBOoM obOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunMBaeT  pa3BUTUE  YMEHUS  HAOMIOJaTh,  CpaBHHUBATh,  HAaXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl 0O0ecreyuBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUsT O0OYYalolUXCSi: OHU MCIHOJIB3YIOT JCAYKTHBHbIE M HMHIYKTHUBHBIC
paccyxJieHus, o00OIeHne M KOHKpeTH3aluio, abCTparupoBaHHE U AHAJIOTHUIO.
OOyuenue anrebpe mpeAnoyiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESATEABHOCTH  OOYYalOIIMXCA, TIO3TOMY CaMOCTOATENbHOE pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpKATEIbHO-METOoAUUecKue auHuu: «Yucina u
BBIUUCIICHUS»; «AJreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkium». Kaxaas u3 aTux coaepKaTelIbHO-METOANYECKUX JTMHUN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3Y4YEHUsI Kypca, €CTECTBEHHBIM 0O0pa3oM MEpeIuieTasich U
B3aMMOJICUCTBYS C IPYTUMH €ro JMHUSMU. B Xo7e M3yueHus: Kypca o0ydarouumcest
MPUXOJIUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ecO000pa3HO BKIIIOUHUTH B MIPOTrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3J/iesIbl MATEMAaTUYECKOT0 00pa30BaHUS U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIMIMMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YeCKOro si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKJIATh, UTO COACPKATEIHLHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AJreOpay» SIBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucna ©W  BBIYMCICHUS» CIYKWAT OCHOBOM  JIJIA
JTadbHEUIIero M3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuXxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO yYMEHHUS TOJIb30BaThCs AJITOPUTMaMH, a
TaKXke MPUOOPETECHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YKUCIIE€ B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIBLHBIMU U
HpparMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM TPEACTABICHUN O JCHCTBUTEIHHOM
guciie. 3aBepIIeHre OCBOCHUS YHCIIOBOM JIMHUY OTHECEHO K CTapIIeMy 3BeHY 00I1ero
oOpa3oBaHUs.

Copeprkanue ABYX aireOpandecKuX JMHUN — « AITeOpandecKue BEIPOKCHUSD U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYyUYaIOIIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTrO i peHieHUs 3a1ad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33Jlad. B OCHOBHOU mIKOJE
y4eOHBIM MaTepuasl TPyNIUPYyeTCss BOKPYT pallMOHAIBHBIX BbIpakeHUU. Aunredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKH KaK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJield, ONUCaHUsl MPOIECCOB U SIBIIEHUW peadbHOro mMupa. B 3amaun oOyueHus
anreOpe BXOIAT TakKe JajbHEWIlee pPa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHUS,
HEOO0XOJIMMOr0, B YAaCTHOCTH, JJIsI OCBOEHHUS Kypca MHGOPMATHUKH, W OBJIAJICHUE
HaBBIKAMHU JIETyKTUBHBIX paccyxaeHuil. [[peoOpazoBaHue CUMBOJIBLHBIX (JOPM BHOCUT



CBOM crneuM@uueckuid BKJIaZ B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEM K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUecKoil JTMHUN HALIEJIEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUN 0 QYHKIUSAX KaKk BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3Toro marepuaia CrocoOCTBYET pa3BUTHIO y OOyYarOUIUXCA
YMEHUS WCIONb30BaTh Pa3IUYHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTUM LIMBUIIM3ALMN U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CormacHo yueOHOMY TIUIaHy B 7-9 Kimaccax wu3ydaercss YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COJACPKAHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandecKue BbIpAKECHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUI.

VYyeOHbIN MJIaH Ha U3ydeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHUE KaXJOro roja oOydeHus, BCEro 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (ITO T'OAAM OBYUEHUM )
7 KIIACC

Yucsia v BbIYMCIEHUS

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCU
npobeit kK gpyroi. IloHAaTHe pamuoOHANBHOTO 4YHCJA, 3alHCh, CpPaBHECHHE,
VIOOPSAIOYMBAHUE  PAIMOHANBHBIX  YHCeN.  ApudMeTHuecKkue  JICUCTBUS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajdbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJibHBIM [IOKa3aTeleM: OIpeJeieHue, Mnpeodpa3oBaHue
BBIpXXCHUI Ha OCHOBE OMPE/IETICHUS, 3aMUCh OOJIBIINX YHCE]T.

[IporeHThI, 3aNUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHE 3a]1a4 U3 pPealbHON MPAKTUKH.

[IpuMeHeHue TNPU3HAKOB  JACIMMOCTH, Pa3liO)KEHUE HAa  MHOXHUTEIU
HaTypaJlbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YuCle TipsMas W oOpaTHas
MPONOPLIMOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
(dhopmybl. Beraucienus mo Gpopmysam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBujia MpeoOpa3oBaHMsl CyMM U TMPOU3BEACHHUM, MpaBUa PACKPBITUS CKOOOK U
MIPUBEJICHNUS MTOAO0HBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.



OpHowiensl 1 MHOrousieHbl. CteneHb MHorouseHa. CloKeHUE, BbIYMTAHHE,
YMHOX€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUSI: KBaApaT CyMMBbI U
KBazpaT pasHocT. DopMmyna pa3HOCTH KBaapaToB. Pa3nmokeHMe MHOTO4WIEHOB Ha
MHOKHTEJIH.

YpaBHenus

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IpaBWja MpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHUS, pEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBICHUE YPABHEHHUI MO YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

*JIuHeHOe ypaBHEHHUE C IBYMs IIEPEMEHHBIMU U ero rpaduk 2. CucremMa aAByX
JVHEWHBIX YpAaBHEHUW C JABYMs I[EPEMEHHBIMH. PenieHue cucrteM ypaBHEHUI
croco0oM ToJIcTaHOBKH. [IpuMephl pellieHus TEKCTOBBIX 3a7]ad ¢ MOMOIIBIO CUCTEM
YpPaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npsMoi. UucnoBele MpoMeEXYyTKU. PaccTrosHne Mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema KoopauHar, ocu Ox u Oy. AGciucca v opJiuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTH. [Ipumepsl rpadukos, 3agaHHbx (opmynamu. UrteHue
rpaMKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonsarue Gpyukuuu. ['paduk dpynkimu. CroiictBa GhyHkuui. JIunelinas GyHKIus,
e€ rpaduk. I'papuk dynkmuu y = kx + b. *I'paduueckoe permieHue TUHEHHBIX
YPaBHEHHUU ¥ CUCTEM JIMHEUHBIX YPABHEHUN .

8 KUVIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucina. *[lonstue 00 wuppanmoHaAIbLHOM YHCIIE.
HecsTuuable TPUOTMKEHUST UpPAMOHANBHBIX uncen*. CBOMCTBA apuMeTHIeCKuX
KBaJPaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U
BBIUMUCIICHUSM. *JleHCTBUTENIbHBIC YUCTIa ¥,

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AnredpanvyecKue BbIPpAKEHUSA

KBanparHsiil TpEXWIECH; Pa3IOKEHUE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHUE  alreOpaudyeckux  JIpoOeil.
PanmonanbHbI€ BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagparnoe ypaBHeHue, GopMmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHEHU, CBOASIIMXCA K JIMHEMHBIM U KBaJpaTHbIM. [Ipocreiiime
TPOOHO-paIMOHANIEHBIC YPaBHEHHUS.

*"padmdyeckas UHTEpIIPETAIUS YPAaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUU C JBYMs IepeMeHHbIMHU*. Ilpumepsl pelieHus cucrem

2 31eck v nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOoro MaTepralia.



HEJIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 anreOpanvdecKuM CriocoOoM.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Gpynkiuu. OOIACTh ONPEACICHNUS U MHOYKECTBO 3HAYCHUH (PYHKITHH.
CrnocoOsI 3a1aHust GyHKITHIA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMu mo e€ rpaduxy. IIpumeps
rpa@uKoB GYHKIMMA, OTPaXKAIOIMIUX PEATIbHBIE MPOIECCHI.

OyHKIMY, ONKCHIBAIOIIME TPSIMYI0 M OOpaTHYI0 MPOIMOPLHOHAIBHBIC

k
3aBUCHMOCTH, UX rpaduku. ynkuun y = x%y = x°,y = /x, y =-. *I'papuyeckoe
X

pelIeHrne YpaBHEHUM U CUCTEM YPaBHEHMM *.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbpHble yucna, *MppaldoHaIbHBIE YUCIA, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEN; NEHCTBUTEIbHBIEC YHCIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPAUHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX YHWCEN, apU(METUYECKHEe JACHCTBUS C
JIEUCTBUTEIILHBIMHU YHCIIaMU *.

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHUpPA, JJIMTEIBHOCTh MPOLECCOB B
OKpY’KaroIleM MUpE.

[Tpubmmxk€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh MpuoOImxeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yiabTaTOB BIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIIMXCSA K KBaJIpPaTHBIM.
bukBaaparHoe ypaBHeHue. *lIpuMepnl pemieHuss ypaBHEHUN TPEThEH W YETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOXKUTEIM *.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

PereHnue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

VYpaBHeHUEe C JABYMsl NEpEeMEHHbIMU M ero rpaduk. Pemenue cuctem IByX
JIMHEMHBIX YPaBHEHHUU C ABYMs NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHU,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHNUHN C IBYMsI IIEPEMEHHBIMH.

Perennie TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TIiepemMeHHOW. KBanparHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.



DyHKIUU
KBanpatnunas ¢ysknus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThl
BEPIIUHBI TapaboJIbl, OCh CAMMETPUHU apadOoJIbL.
I'paduxu GyHKIMA: y = kx, y = kx + b, y = X%,
K N
y =x,y = — M X CBOJCTBA.

YucaoBblie M0CI€10BATEILHOCTH U IPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIEIOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyoi U GopMyJIOi 1-TO YIICHA.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmyibl n-ro 4diieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTPECCUii, CyMMbI MIEPBBIX 71 YJICHOB.

*N300pakeHrne WICHOB apu(METHUYECKOH U TCOMETPHUYECKOH IPOTrpeccHid
TOYKAMU HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHIMAJIIBHBIA POCT.
CI10KHBIE TPOLIEHTHI *.

I[INTAHUPYEMBIE ITIPEIMETHBIE PE3VJIbTATBI OCBOEHHUA
®EJIEPAJILHOM PABOYEI ITPOTPAMMGBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHUs JOJDKHO OOECleurMBaTh JOCTHUKEHUE CICAYIOIMIMX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BeITIONTHATE, coyeTass yCTHBIE W THUCbMEHHBIC TPUEMBI, apu(PMETHIECKUE
JEHUCTBUS C PaIMOHALHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YHCIOBBIX BBIPAKEHUI;, MPUMEHSATH Pa3HOOOpa3HbIC
CroCOObI U TMPUEMBI BBHIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKEHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH.

[lepexomuth OT omHOM (OopMBI 3amuicu 4mcend K Jpyroi (IpeoOpa3oBbIBATH
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO NIpoOh). CpaBHUBATH H
YIOPSAI0OYMBATH PAIIMOHATIFHBIC YUCIIA.

OKpyrJIsITh Yncna.

BBITIONHIATE TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCIICHHUM, OIEHKY 3HAYCHHUI
YHUCJIOBBIX BBIPAKCHUH.

BEITIOTHSTE ACHCTBHUS CO CTEIICHSIMH C HATYPAJIBHBIMU ITOKa3aTEISAMU (C OTTOpOi
Ha CMPaBOYHYIO HHGOPMAIIUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIIA HATyPaTbHBIX
YHUCEl.

Pemare mpocreiiime MpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyM, CBS3aHHBIE C
OTHOIIIEHUEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHUS 337124 C YIETOM OTPaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AnredpanvyecKue BbIPpaKEeHUA



OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anredpanvdeckor TEPMUHOIOTHEN U CUMBOJIUKOM.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIPAKCHHU MpPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoInonHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBITIONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWJIEH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIeCTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEr0 MHOXXUTENS, TPYIITUPOBKHU CIIAaraeéMbIX, MPUMEHEHHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPON Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTEIAMH IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HAa CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemlare JMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoa OT UCXOJAHOTO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTs, sBiseTcs Ju
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHne o rpadUyecKUX METOJaxX NpPH PEIICHUU JIMHEHHBIX
YPAaBHEHHM U KX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCSA PEIICHUEM JMHEHHOTro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
MEePEMEHHBIMU; TIOJIB3YACHh TpaduKOM, TPUBOJIUTH PUMEPHI PEIICHUS YPABHECHHUS.

Pemiath cuctembl IBYX JUHEHWHBIX YpPaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucle rpaguuecku (C Ormopoi Ha alNropuT™M y4eOHBIX TEHCTBHA).

CocTaBnsTh (MOCIE COBMECTHOIO aHAJIN3a) U PEIaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEMHBIX YpPAaBHEHH MO YCJIOBHUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J[a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxu. ®yHKIUU

N3o0paxkath HA KOOPAWMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YMCIOBBIE MPOMEKYTKH Ha
anre0pandeckoMm s3bIKe.

OTMeuaTth B KOOPJMHATHOW IIJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
cTpouTh rpaduky TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINUU y = kX + b.

OnuceiBaTh C TOMOIIBI0 (PYHKIIMIT HW3BECTHBIE 3aBUCHUMOCTH  MEXITY
BENIMYMHAMU ([0 QJITOPUTMY YUYEOHBIX NIEUCTBHI): CKOPOCThb, BPEMs, PACCTOSHUC;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlICHUS W aHaliu3a HHGOpPMAaIUH,
M3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPadUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEM.



8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIJIEHHUS M BBIYMCIICHUN; M300pakaTh JCHCTBUTEIbHBIC
YKCJIa TOYKAMU HAa KOOPJAMHATHOMN MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAUTh
KBaJI[paTHbIE KOPHHM, HUCHOJB3Yys MpPU HEOOXOAMMOCTH KaJbKYJSATOP; BBIIOJHATh
npocTeiiime npeoOpa3oBaHUsl BBIPAKEHUN, COAEpPXKAIIUX KBAJApaTHbIE KOPHH,
VCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amyucd OOJBIIMX W MajbIX YHCEN C MOMOUIBIO AECATUYHBIX
npobeit u creneHe uncna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHH C LEeIbIM IoKaszareieM (c
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ajreOpanyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM JJIs PEIICHUS pa3iM4YHBIX 3a/ad U3
MAaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C KUCIOIB30BAHUEM CIIPABOYHOMN
nH(poOpManMu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJAILIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
4yyclie C NPUMEHEHHEM TpadUuuecKuX MpeAcTaBieHUl (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUH.

[TepexoauTs OT cioBecHOW (OPMYIUPOBKH 3alauyu K e€ anreOpandeckoi
MOJEIIM C TIOMOIIBKD COCTaBJICHWsS ypPaBHEHUS WM CHUCTEMBl ypaBHEHM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M ITOJTYYEHHBIN pe3ybpTar.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH; PEIIaTh
JUHCWHBIC HEPABEHCTBA C OJHON NMEPEMEHHOW M MX CHUCTEMBI; JlaBaTh TPpapUUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarb Ha 0a30BOM ypOBHE (YHKUIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAauYC€HHE (PYHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU IO €€ rpaduKy.

CrpouTth rpaduky 31eMeHTapHbIX QYHKIMA BUIA , y =X, y =X,y =+/x ,y=

k . . ,
~5 OTHCHIBATE CBOHCTBA YUCIIOBO bynkuuu no e€ rpaduky (Mpu HEOOXOIUMOCTH C

HaIpaBJISIOLIEH TTOMOIIIBIO).



9 KUIIACC

Yuciaa v BIYMCICHUA

CpaBHHBAaTh U YIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATBHBIMU YKCIaMu, coYeTast
YCTHBIE W TNHCbMEHHBIE IMPUEMBI, BBINOJHIATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MOKA3aTeIIIMU U KOPHEN; BBIYUCIIATD
3HAYEHUS] YUCIIOBBIX BBIPAKCHHI.

OKpyrJisiTh  ACUCTBUTENIBHBIE YHWCIA, BBINOJHATE NPUKHUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUS, CBOSIINECS K HUM,
MpOCTENIINE JPOOHO-PALMOHAIIBHBIE YPABHEHMSL.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JBYMs
MEPEMEHHBIMHU U CUCTEMBI ABYX YPAaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISCTCS
JUHEWHBIM (110 BU3yaJIbHOM o1ope).

Pemars mnpocteiliiye TEKCTOBBIE 3a/Jayd  alNreOpanyeckuM crocodom ¢
IIOMONIBI0 COCTABIICHHSI YPAaBHEHUSI WJIM CHCTEMBI [BYX YPaBHEHUH C JBYMs
MIEPEMEHHBIMH.

[IpoBOAUTH MPOCTENIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
YluClie C MPUMEHEHHEeM TpaduuecKkux MpecTaBiIcHUi (yCTaHaBIIUBAaTh, UMEET JIH
YPaBHEHHE WM CUCTEMA YPAaBHEHHU PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHElHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pEelIeHNEe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSAMOiA, 3aITUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacrio3naBath (yHKIIMUM W3y4EeHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHYECKH
pacroJioKeHNe Ha KOOPAUMHATHOMN TUIOCKOCTH TpadukoB GhyHKIMMA BUIa: y = kx, y = kx

k .
+b,,y=ax’ + bx +c, y = x>, y =[x, y = — B 3aBHCHMOCTH OT 3Ha9CHMii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U H300paxaTh CXEMAaTUYECKH TpaUKy KBAJIpPaTUUYHBIX (DYHKIIU,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Tpaduxam.

Pacno3naBaTh KBaApaTUuHy0 (QYHKIUIO 1O (OpMyse, TPUBOAUTH MPUMEPHI
KBaJAPaTUYHBIX (QYHKIMHA U3 peaibHOM )XKU3HU, GPUBHKHU, TEOMETPHH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOrPEeCCHH

Pacno3naBaTh apuMeTHUECKYI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
croco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS €  HCIOJBb30BaHHEM (OpMyJl n-TO  4ieHa
apu(PpMETHIECKON U TEOMETPUUYECKON MPOTPECCUi, CYMMBI TEPBBIX 7 HWICHOB (C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).



Pemate 3a1a4n, CBSA3aHHBIC C YUCIIOBBIMHU TOCIIECAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aa4il W3 pEeATbHOM JKM3HU (C WCIONB30BAHUEM KaIbKYJSATOpPa, ITHQPPOBHIX
TEXHOJIOTHH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBHI
Henn n3yyeHusi yueOHOro Kypca

Oo6mue uenu uzydenus yueoHnoro kypca «I'eomerpus» npeactaniers B [IOOIT
OOO. Onu 3aKIOYarOTCs, MPEXKAE BCErO B TOM, YTO HAa YPOKax TI'€OMETPHHU
oOydJarouuiicss y4uTcsi TPOBOJAUTH JOKAa3aTeNbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBaTh HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKJCHUSI «OT MPOTUBHOIOY», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (pOpMyJIMpoBaTh OOpaTHBIE yTBEpKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAYEHHE W3yUYEHHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoili 1enp0 W3ydyeHUs TEOMETPUU SIBIACTCA HCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MAaTEeMaTUYECKUX, TaK W NPAKTHUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEAJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIBHAS
JUHUSA B M3YyYEHHHM TIE€OMETpPUM B IIKOJE. [[Is 3TOro yduTenmo PpEeKOMEHIYEeTCs
noaOUpaTh 3aja4d MPAKTHUUECKOro XapakTepa JJIs pacCMaTpUBAaEMbIX TEM, YUUTb
00y4Yaronmxcsi CTpPOUTh MaTEMATUYECKUE MOJIENIM PEabHBIX KU3HEHHBIX CUTYAIIHH,
MPOBOAUTh BBIYUCIEHUS W OLECHHUBATh aJE€KBATHOCTH IIOJYYEHHOTO pe3yJbTaTa.
KpaitHe BaXHO TOAYEPKUBATH CBSI3W TEOMETPUU C JAPYTUMH IPEIMETAMU,
MOTUBHPOBATh HMCIOJIb30BaTh OINPEAEICHUS] T€OMETPUUYECKUX (PUTYp U TOHSITHM,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJYYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruueckue COOTHOUIEHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«"eomeTpus», KOTOPBIA BKIIIOUAET CIICAYIOIIME OCHOBHBIE Pa3JeNbl COJCPKAHUS:
«I"eomeTpuueckne GUTypHI U UX CBOMCTBaY, «I3MepeHre TeOMETPUIECKUX BETMUUHY,
a Takke «JlexkapToBbl -KOOpAMHATHI Ha TIIOCKOCTHY», «BekTtopsl», «llBMKeHus
ockoctu» U «lIpeoOpazoBanus moao0us».

VY4eOHbIi TIaH mpeaycMaTpUBaeT U3yueHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOs U3 HEe MeHee 68 yueOHBIX YacoB B y4UeOHOM I'OJTy, BCETo 3a TP rojia 00y4eHus
— He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IIO TOJJAM
OBYUEHUS)

7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yrona. Buasl
yriioB. BeprukaneHble UM cMexHbIE yrabl. buccekrpuca yrima.  Jlomanas,



MHOTOYTOJIbHUK. [IapainensHOCTh U epIEeHAUKYIISIPHOCTD IIPSIMBIX.

*CuMmmeTprunblie  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU ™,
IIprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C TOMOILBIO LIMPKYJIS U JIMHEUKH *.

TpeyronbHuk. BeicoTa, Meauana, OMCCEKTpuUca, UX CBOKCTBAa. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUU TPEYTOJIbHUKU. HEpaBEeHCTBO TpEyroJIbHUKA.

CBoiicTBa ¥ MPU3HAKK PABHOOENIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJUIENbHBIX MPAMBIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyrosIbHBIA ~ TpeyrosbHUK. CBOWCTBO MeAMaHbl INPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K TMIOTeHy3€e. IIpu3Haku paBeHCTBAa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTrOJabHUK € yIiioM B 30°.

HepaBeHncTBa B reoMeTpHuM: *HEPAaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbLIEM YIVIE W OOJBIIEH CTOPOHE TPEyTOJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*['eoMeTpUUECKOE MECTO TO4YeK.™ bHccekTpuca yrila W CEpeAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3auMHOE pacnoioKeHne
OKpYKHOCTH M TmpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCaHHAas B yroJi. BrincanHas M onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUVIACC

YerpipéxyronpHuku. [lapannenorpamm, ero nmpu3HaKu U CBOMCTBA. YacTHbIE
Cllyyau TMapajuieorpaMMoOB (MPSMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOWCTBA U  IPHU3HAKHU.
IIpssMoyrosibHas Tparenus.

*Meron yaABOeHUs MeuaHbl. L{eHTpanbHas cuMMeTpus.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUM
TpPEYroJIbHUKA U Tpanennu. L{eHTp macc TpeyrojapHuKa.

[Togobue TpeyroapHUKOB, Kod(duiment mnomodus. IlpuszHaku momoOus
TpeyronbHUKOB*. [I[puMeHeHne nogo0us Mpu peleHny NPaKTUYECKUX 3aad.

CpoiictBa miomaneid reomerpuyeckux ¢uryp. Dopmynbl anas oA
TpPEYroJibHUKA, Napajienorpamma, pomoba u Tpaneuud. OTHOUIEHHE IUIOUIaAeH
MOoA00HBIX (UTYP.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permenun
MIPaKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETprUecKue (QyHKIUU YIIIOB
B 30°, 45° u 60°.

3 3neck u manee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOoro MaTepralia.



BriicaHHbIE M IEHTPAIBHBIEC YIJIbI, YTOJ MEXIY KAaCaTEIbHOU U XOPIAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BrOucaHHblE M ONMCAaHHBIE YETBIPEXYTOJIBHUKHU.
B3anMHoe pacronoxenue AByX OKpyxHocTei. Kacanme okpyxkHoctend. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHnyc, KocuHyc, TaHreHC yrioB oT 0° 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*[IpeoOpazoBanue nmoaoodus. [lomobre cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEIACHUH OTPE3KOB
CEKyLIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM *.

Bekrop, gnmmMHa  (MOIyJb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIll€pallid HaJ BeKTopamMu. PasjoxkeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalIspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHME JIJIS1 HAXOXKIACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. *YpaBHEHUS NMPAMOU ™ U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUYECHUE OKPYKHOCTEH M MpSAMBIX. MeETOoJ KOOpPIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa oKkpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIECHNE JUIMH OyT OKpPYKHOCTe!. I1nomans kpyra, CeKTopa, CErMeHTa.

*J|BUJKEHHsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (Uryp (3JIeMEHTapHbIE
npencrasiienus). [lapamnensublii nepenoc. [ToBopot ™.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «I'EOMETPHS» (ITO
I'OJAM OBYYEHUN )

OcBoenune ydeOHOTO Kypca «I'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUsl JOJDKHO OOecCleuruBaTh JOCTHUKEHUE CIEAYIOIMIUX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpUUYeCKUe (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrojiokeHue, u300paxaTh reoMeTpuyYecKue (UTYphI; BBITIOIHATH YEPTEKHU IIO0
YCIIOBUIO 3a1auu. M3mepsaTh JIMHEWHbIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amadyn Ha
BBIYMCIICHUE UINH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH IPEIMETOB B peallbHOMN
KU3HHU, pa3MepOB IPUPOJHBIX OOBEKTOB. Paznmmuarh pasmMepbl 3THX OOBEKTOB IIO
MOPSAKY BEITUYUHBI.

CTpouTh 4epTEkKHU K TCOMETPUUECKHUM 33/1a4aM (C UCTIOJIb30BAHUEM CMBICIIOBOM



OMOPBI: HABOJAIIME BOMPOCHI U/WIIH aITrOpUTMa YYEOHBIX IEUCTBUI).

[Tonmp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOANUTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABECHCTBA IMPAMOYTOJbHBIX TPEYTOJBbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJBHUKA, B
PEIICHIH TEOMETPUIECKUX 33/1a4 (C MCTIOJIb30BAaHUEM 3pUTEILHON HATIISITHOCTH W/ WK
BepOaIbLHON OTOPHI).

Onpenensts NapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MNapajuielbHOCTh MNPSMBIX C MOMOILIBI) PABEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU IPSIMOU.

Pemate 3a/1auun Ha KjeT4aTol Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOJAUTh YHCIOBbIE U OYKBEHHbIC 3HAUECHUSI YTJIOB
B T€OMETPHUYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHHKOB W
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TPSAMBIX CEKylled. Pemars npakTudyeckue 3aadu Ha HAXO0XKIACHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 OHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYXHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh MNPUMEHSTH 3TU CBOMCTBA IPHU
pelLIeHnH 3a1a4.

OpueHTHpOBATHCS B MOHATHSIX: OMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHON TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYIISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKATCS B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEpUPOBATh Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPY>XHOCTH, TE€OpeMa O NEpPHEHAUKYJSIPHOCTH KacaTeJIbHOW W
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeTes mpencTaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO IUPKYJIST U
JIMHEUKH.

8 KUIACC

PacniozHaBaTh OCHOBHBIE BHJBI  YETBIPEXYTOJIBHUKOB, WX  AJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUH FT€OMETPUUYECKUX 3a/1a4.

OpueHTUpPOBaTHCS B MOHSITHUU — TOUKU MEPECEUCHUS MEIUaH TPEYroJbHUKA
(IIeHTpa Macc) B pelIeHUH 3a]1ay.

Brnaaers noHsTHEM CpEeIHEN JIMHUM TPEYTOJIbHUKA U TPAICIUU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUUECKUX 3a1ad. IMETh npencTaBicHue
o teopeme Dasieca u TeopeMe 0 NPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHSITh UX IS
peleHus MPaKTHUECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISITHOCTB).

[IpumeHsaTh MpU3HAKK TOAOOUS TPEYTOJIHHUKOB B PEIICHUH HECIOXKHBIX



reOMETPUYECKUX 3a/]a4.

[Tonb3oBatbess Teopemoit Iludaropa st pemieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete DOHATHSMHM CHUHYcCa, KOCHHyCa W TaHI€HCa OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. llogb30BaThCsi 3TUMU MNOHATHSAMH JUISl PELICHUS
MPaKTUYECKUX 3a]1a4 (TP HEOOXOIUMOCTH C OIOPOW Ha aJIrOPUTM MPABHIIA).

Beruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM HAa  CIPABOYHYIO
MHPOpMAIMIO) IUIOMIAJb TPEYroJbHUKAa U IUIOLIAJAM MHOTOYTOJIBHBIX (uUryp
(moaB3ysch, rAe He0OX0AUMO, KANbKYIITOPOM). [IpuMEHATh MOTyYEHHbIE YMEHUS B
IPAKTUYECKUX 3a]adax.

BiageTts NOHATHMSAMH BIMCAaHHOTO M ILEHTPAIBHOTO YIja, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YIVIaX, yriaxX MEXIY XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPI0H IPH PELICHUH MPOCTENIINX FEOMETPUYECKUX 3a/1a4.

Bnanete NOHSATHEM OINKUCAHHOTO YETBHIPEXYTOJIbHHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA MTPU PELIEHUU IPOCTEUIINX 3a4a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS Ha TMPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33]1a4y peaibHOU MKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NpUMEHEHUEM TMOoA0OMs M TPUTOHOMETPUM (TOJIB3YSICh, TJ€ HEOOXOAMMO,
KQJIBKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPHUUYECKHUE (PYHKIIMH OCTPBIX YIJI0OB, HAXOUTh C UX TOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKyJIATOpa) MJIWHBI W YIJIBI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbess (popMyslaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOLIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OIOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIBHUKOBY ), IPUMEHSTh UX IPU pPELICHUN
IIPOCTEUIINX T€OMETPUUECKHUX 3a1au.

Bnanets nouatusiMu npeoOpa3oBaHusl MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. [loap3oBaThbes cBOMCTBAaMU NO00MS MPOU3BOIBHBIX QUTYDP, YMETh
BBIYUCIIATh JJIMHBI U HAXOAUTH YTJbl y TMOJOOHBIX (pUryp (MO aaroputMy ydeOHBIX
nevicteuil). IlpumeHaTh cBolcTBa MOJO0MST B MPAKTUUECKUX 3aadax. YMeETh
MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKpYKAIOLIEM MUPE.

[Tonb3oBaThCcs TeOpeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpaMH, TOHMMAaTh WX TEOMETPUYECKUUA U (PU3HUCCKHI
CMBICJI, TPUMEHATH UX B PELICHUH T€OMETPUUYECKUX U PU3ndeckux 3amad. [[puMeHsTh
CKJISIPHOE NPOU3BEIEHNE BEKTOPOB JJIsI HAXOKICHUS JUIMH U YIJIOB.

[Tonbp30BaTHCA METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PELICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUMSMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,



JUIMHBI IYTU OKPY>KHOCTU M paIiaHHON MEpPBI yIiia, YMETh BBIUNCIATH ILIOMAAb KpyTa
U €ro yacteu (Cc omopoil Ha crnpaBouHyI0 HH(popMaIuio). [IpuMeHsaTs nomyueHHbIe
YMEHHS B MPAKTUYECKUX 3a/1a4yax.

Haxoguth ocu (MIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JBHKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsATh MONydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUECKUE
MOJIETH JUISl 3a]1a4 PEaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
OPUMEHEHUEM TMOAO0OUS M TPUTOHOMETPUYECKUX (YyHKUMN (MONb3YsCh, TIJE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJITACCBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemMeHHOM LIU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHUN, TaK U UX
posu B oOpazoBaHuu. Kaxaplil yeloBeK MOCTOSSHHO IPUHUMAET PEIICHUs HAa OCHOBE
MMEIOIINXCS Y HETO JaHHBIX. A JIJI1 000CHOBAHHOTO MPUHSITHS PEIICHUS B YCIOBHSIX
HeJOCTaTKa WIM H30bITKa HHPOpMAIMK HEOOXOAMMO B TOM YHCIE XOPOULIO
c(OpPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbllUIeHHe. VIMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTh c(opMHpOBaTh y OOydYalOLUIUMXCS, B TOM YHUCIE
oOyuaromuxcst ¢ 3I1P, ¢yHKUMOHATBHYI0 T'PaMOTHOCTh, BKJIIOYAIOIIYI0O B ce0s B
KAa4eCTBE HEOTHEMJIEMON COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh M KPUTHYECKH
aHaIU3UpOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEAbHbIX MPOLECCOB M 3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABIICHUs JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111ecTBa U TOCYJJapCTBA MPUOOIITAET 00yUaIOIIMNXCs K 0OIIECTBEHHBIM UHTEPECaM.

B crpyktype mnporpammbl yuyeOHOro kKypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJEJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JINHHM:
«IIpencraBneHre TaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BEepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOpUKn»; «BBesenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMUCATENbHAS] CTATUCTUKA
CIIY’KUT OCHOBOH 15 hopMUpOBaHUSI HABBIKOB PabOThl ¢ UHPOpMAIUEn: OT YTCHUS U
WHTEpHpeTanun UHPOpPMAIMU, TPEACTABICHHOW B Ta0JiWIlaX, Ha auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHHWS W aHaldN3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEeIHMX U pacceuBaHus. Paboras ¢ AaHHBIMH,
oOyuatouecs: ¢ 3P yyarcst cuuTbiBaTh U UHTEPIIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Haj
(dakTOopamMu, BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHWBATh WX BJIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U IPOIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHOcTed. bomnbinoe 3nauenue s obydarommuxcs ¢ 3[1P 3qecy nmerot



NPAaKTUYECKUE 3aJaHUS, B YACTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MO/JICIISIMU.

[TonsiTHE BEPOSATHOCTH BBOAMTCS KAaK Mepa MPaBIOMOA00Us CIIy4aitHOTO
coObrtust. [Ipu m3yuenun kypca obydvarontuecs ¢ 3I1P 3HakoMsITCS ¢ TIpocTedmmuMu
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYalHBIX  JKCIEPHUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Oojee CIOoKHBIC 3amadd. B Kypc BXomsT
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX W MX YHUCJIOBBIX
XapaKTEpUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBJISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH M OCHOBHBIMH OIE€paldsAMU HAaJ  MHOKECTBAMH,
paccMaTpUBAKOTCS MPUMEpPHl TMPUMEHEHUS [JIsl pElIeHus 3a]ad, a TaKke
UCIIOJIb30BAHUS B JPYTMX MAaTEMATHUECKUX Kypcax U YYEOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 xnaccax usywaercs Kypc «BeposSTHOCTb M CTATHCTHKa», B KOTOPBIA
BXOHAT pazgensl: «lIpeacraBneHrne MaHHBIX M ONHKCATENIbHAS CTAaTUCTUKAY;
«BeposTHOCTEY»; «DeMeHThl KOMOMHATOPUKIY; «BBeeHne B TEOpUIO rpadoBy.

Ha wm3ydenune maHHoro xypca oTBOAMT |1 ydeOHBI 4yac B HEJEII0 B TCUCHUE
KaXJI0T0 Tofa o0y4denus, Bcero 102 yueOHbIX yaca.

COHEPXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (110
I'OJAM OBYYEHU )

7 KIIACC

[IpencraBiienrie AaHHBIX B BUJIe TAOJUIl, AUarpamm, rpaduKoB. 3amnojHEHHE
Ta0JIULl, YTEHHE U MOCTPOEHUE JTUarpaMM (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peasibHBIX MpolieccoB. M3Bneuenrue nunpopmanuu U3 auarpamm u
TaOJIUII, UCTIOJIB30BaHUE U UHTEPIIPETALIUS] TaHHBIX.

OnucartenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJbIllee M HaWMEHbIIEEe 3HAYeHUs] Ha0opa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

*CyyallHbIM SKCIEPUMEHT (OMBIT) W Ciy4yaiiHOoe coObiTHe. BeposiTHOCTh U
gacToTa. PoJIb MaoOBEPOATHBIX U MIPAKTUYECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOuiecTBe. MOHETA M UIpalibHas KOCTh B TEOPUHM BEPOATHOCTEN*?,

*I'pad, Bepmmua, pedpo. CreneHb BepmuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBszHocTu rpada. Llenu u ukiet. [Tytu B rpadax.
O6xoxa rpada (iniepoB nyTh). [IpeacraBnenue 00 opueHTUpOBaHHOM Tpade. Pemienue
3a/1a4 ¢ MOMOUIBIO TpadoB*.

43neck u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCA B O3HAKOMMTENLHOM ILiane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOoro MaTepralia.



8 KUIIACC

[IpencraBienne qaHHBIX B BUIE TAOIUI, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXKECTBaMU: 00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMHU: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenbHoE,
BKJIIOUeHMs. Mcrionb3oBanue rpaduyeckoro mpeicTaBlIeHUs MHOYKECTB JJIsl OTUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, IPY PEIICHUHU 3aa4.

*3mepenue paccenBaHus AaHHBIX. JlMcCnepcuss U CTaHIAPTHOE OTKIIOHECHHE
YHUCJIOBBIX HA00OPOB. JlnarpamMma pacceuBanus *.

DneMeHTapHble COObITHUS  ciiydailHOro ombiTa. ChoydailHeie  COOBITHS.
BeposiTHoCcTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crny4aiiapiii BBIOOp. CBSI3b MEXKTy MAJTOBEPOSTHBIMU M TIPAKTUICCKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBA AEPEBBEB: €IUHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCIYEU
BEpPUIMHBI, CBSA3b MEXAY YUCIOM BEpUIMH M 4yuciaoM pédep. IIpaBuio yMHOXEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBomnonoxueie coObiTust. [uarpamma Oinepa. OObeAuHEHHE U
nepecedeHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIIa CIIOKEHHS BEPOSTHOCTEH.
VYcnoBHass  BeposAtHOcTh. IIpaBmiio  ymHokeHus. HezaBucumbie — coOBITHSL.
IIpencraBienne SKCIEepUMEHTa B BHUJIE JAepeBa. PemieHue 3agay Ha HaXOXKICHUE
BEPOSITHOCTEN € IMOMOIIBIO IEPEBA CIyYalHOIO SKCIIEPUMEHTA, AMarpamm Odiliiepa *.

9 KJIACC

[IpencraBnenue qaHHBIX B BUJIE TAOJIUII, AMArpaMM, TpadUKoB, UHTEPIIPETALIHS
JTaHHBIX. YTEeHUE ¥ MOCTPOCHUE TAOJHII, TUArpaMM, TPaQUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO coUYeTaHUM. *TpeyronbHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*T'eomeTpuueckass BeposTHOCTb. CiydaliHbI BBIOOp TOYKH M3 (QUIYpbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH *.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITaHUM 10 iepBoro ycnexa. Cepus
ucnbiTanuii bepHyum. BepoaTtHocTu coObITHI B cepun UCTIbITAaHUN bepHyIm.

CnyyailHasg BeIMYMHA W PACIpEAEIICHUE BEpPOSATHOCTEW. Maremarnyeckoe
OKHMAaHue U aucrepens. [IpuMepbl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEHEro 3HaYE€HUsI BEJIMYMHBL. MaTeMaTu4ecKoe OKUIAHUE U JUCIIEPCUS CITy4alHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTBITAHUN bepHymy.

[Tonsitue o 3akoHe OoybmIMX umcesl. M3MepeHne BEpPOATHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.

ITJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEI ITPOT'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHHA)

[IpenMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « BeposaTHOCTB U cTaTucTka» B 7-9
KJIacCaxX XapaKTePU3yIOTCs CIECAYIOMNMU YMEHUSAMM.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0JMIaxXx, Ha JuarpaMmax;
NpEICTaBIATh JaHHbIE B BHUJAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroBbI€) IO MAaCCMBaM 3HAYEHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTHU W/WJIH BEpOaTbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  pealbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPE/ICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHCS B TOHATHSX W OINEPUPOBATh MMH Ha 0a30BOM YypOBHE:
cpenHee apupMeTuUIecKoe, Meinana, HauOoJIblIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTp mnpencraBieHUE O CIy4alHOM WM3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(UBUYECKUX BEIWYWH, AHTPOTIOMETPUYCCKUX JaHHBIX, WMETh INPEJICTAaBICHHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUVIACC

W3Bnekatp M mOpeoOpa3oBbIBaTh HMH(OOpPMALUIO, IPEACTABICHHYI0 B BUJE
TabyuL, auarpamm, rpauKoB; MPEACTABIATh JaHHBIE B BUJE TaOJIML, aUarpamw,
rpaduKoB.

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

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUIN U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pesyibTaTaM HM3MEpeHWH W HaOMIOACHWM (C  HWCIIOJIb30BAaHUEM 3PUTEITHHOM
HaIJISIIHOCTH W/WK BepOaIbHOM OMOpHI).

HaxonuTh BEpOSTHOCTH CIIly4allHBIX COOBITUH B ONBITAX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJIB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

NMerp mnpencraBieHue O TIpa@UUEcKuX MOJENSAX: JEpPeBO  CIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBAsI PAMast.

OmnepupoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEpalK HaJl MHOXKECTBaMH: 00bEeIMHEHHUE, TIepeceUeHHE, TOTIOTHEHUE;
NEPEYUCHISITh  JJEMEHTbl MHOXECTB, IPUMEHSITh CBOWCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).

Hmets mpencraBieHne o rpaduyeckoM MpeCcTaBICHHE MHOXKECTB M CBSI3ed
MEK]ly HUMH JJISI OTIMCAHUs MPOLIECCOB U SIBJICHU, B TOM YUCJIE IIPU PELIEHUH 3a7a4
U3 JIpYyTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u npeodpa3zoBbIBaTh HHPOPMAIUIO, IPEAICTABICHHYIO B Pa3IMUHbIX
WMCTOYHUKAX B BUAE TaONHII, qUarpamm, rpauKoB; MPEACTaBIATh JaHHBIC B BHUJE
Ta0NUIl, TUarpaMm, rpapuKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpOM BapUAHTOB, a TAKKE
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

NMeTtp mpencraBiieHHe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJisi MAaCCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPbI PACCEHBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOI0AeHUH (C OMOPOil HAa CIIPABOYHYIO
uH(pOpMaIHIo).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUM JTO IEPBOTO yCIIEXa, B CEPUAX UCHbITaHUN bepHyIuu.

NmMeTpr mnpencTtaBieHUWE O CIy4yalHOM BEJIIMYMHE W O PACHpPENeSICHUU
BEPOSTHOCTEM.

NMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Tematnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX HAa OCBOCHHE KaXIOW TEMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepajbHON alalnTUPOBAHHON OCHOBHON 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0O0pa3oBaHUs
00y4aromuxcsl ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (¢eaepanbHON
paboueii mporpammsl yue6HOro nnpeamera «MaTemaTnkay 00pa3oBaTeIbHON IPOrpPaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [1pu
3ToM OpraHuzanusi BIOPAaBE caMa BHOCUTb M3MEHEHHUS B COJIEpPKAHUE U paclpenesieHue ydeOHOro marepuaina Mo rojam
o0ydeHusi, B IOCJIEIOBATEIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJIOM TEMBbI, OIpeaeiieHUE
OpraHMu3alMoOHHBIX (opM 00yudeHus U T.11. OO0CHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueit Y MK, nHIuBHIyanbHBIMH ICUXO()U3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOy4varomuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M aJanTalud Y4eOHOro marepuaia IO MAaTeMaTHKeE,
IIpEACTaBICHHBIMU B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (ue menee 170 u)

Ha3zBaumue
pa3zeina (TemMbl)
Kypca (4uciao

OcHoBHOE conep:kanue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypajabHbie Hecatnunas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |UuTarh, 3anucbiBaThb, CPABHUBATHL HATYPAJIbHBIE 4YHUCIA,
uucaa. Jleiicreusi ¢ |Hatypanbnbeiii psaa. Yucino 0. HarypanbHble 4ucia Ha|y4acTBOBaTb B OOCY:KIE€HMH CHOCO00B YIIOPSIOYMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsiMoi. CpaBHEHUE, OKPYTJICHHUE HaTypPATbHBIX | YUCEL.
YK CJIaMH YHCEIlL. HN300paxarb KOOPAMHATHYIO IMPSAMYyIO, OTMe4YaThb 4YKCIIA

(43 u)

ApudmeTnueckne JEHCTBUS C HaTypalbHBIMH YHCIAMHU.
CaoiicTBa HyJsi HpH CJIOKEHUM W -YMHOXXEHHUH, CBOMCTBa
CANHUIIBI npu YMHOKCHHH. HepeMeCTHTeHBHOG u
COYETATEIbHOE  CBOMCTBA  CJIOKEHMS WU YMHOXKCHUS,
*pacIpeIeNTEIbHOE CBOWCTBO YMHOKEHHUS * 4,

TOYKaMH Ha KOOp,ZII/IHaTHOI\/'I prIMOP'I, HAXO0AUTh KOOPIHWHATBLI
TOYKH.

HccnenoBarh cBoiicTBa HaTypajabHOrO psaa, uncen 0 u 1 npu
CJI0’KEHUU U YMHOKECHHH.

Hcnonb30BaTh NPaBUIIO OKPYTIICHNS HATYPAJIBHBIX YUCET IIPU
HEOOXOIUMOCTH C OMOPOI HAa aITOPUTM TIPABHIIA.




*JletuTen M KpaTHbIE®™ 4Yucia, pasloKEeHHWE 4Yuciaa Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipocteie U cocTaBHBIC
yucna. *IIpuznaku genumoctu Ha 2, 5, 10, 3, 9*

CreneHb ¢ HATypaJbHBIM [T0KA3aTEIEM.

UucnoBble BhIpaKeHUs; TOPSIAOK JEHCTBUM.

Pemienne TeKCTOBBIX 3a/1a4 HA Bce apu(pMeTHIecKne AeHCTBYS,
Ha JIBM)KECHUE U MOKYTKHU.

BpinoyHATs, apudmMeruvyecKue AeMCTBUS C HATYPaIbHBIMU
YUCJIaMU, BBIYMCIATL 3HAUYCHUS YHCIOBBIX BBIPAXKEHHUU CO
CKOOKaMHM 1 0e3 CKOOOK.

3anuceIBaTh NMPOU3BEJCHNUE B BUJIC CTEIICHU, YHTATh CTCIICHH,
HCNOJIB30BAThL TEPMHUHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTellb),
BBIYHCJIATL 3HAYEHHsI CTETCHEH IIpU HEOOXOAMMOCTH C
BU3yaJIbHOW OIIOPOM.

BbInoTHATL, TNPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPAKCHUI, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKHU
BBIYMCIICHHI.

Hcnonp30BaTh 0HpU BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeTarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOJKEHHS,
*pacnpeneauTebHOe CBOMCTBO YMHOKeHUs ™
dbopMynHpoBaTh U TNPUMEHATH IpaBUIa MPeodpa3oBaAHHUA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(hMeTHUECKUX
AeHCTBUI MPH HEOOXOAMMOCTH ¢ HANIPABJISIIONIEH MOMOIIBIO.
@opMyJIMpOBaTh oONpeaeJeHUsl JEIUTeNlss U KpaTHoOro (c
OTIOPO¥ Ha AJITOPUTM MPABUIIA), HA3LIBATH JICJIUTEIN U KPaTHBIC
qlclia; Pacmo3HaBaTh IIPOCTbIE UM COCTaBHBIE 4YHCIA;
¢hopmyIMpPOBATH U MPUMEHSATH NPU3HAKH JICIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha anropuTM NpPaBHUJIa); MPUMEHATH
AJITOPUTM  PA3JIOKEHUS YHCIA HAa IPOCThIE MHOXXHUTEINH;
HAXOIHMTh OCTAaTKH OT JCJICHUS U HEIOJIHOE YaCTHOE.
PacnosHaBath WCTHHHBIE U JIOKHBIE BBICKA3BIBAHUS O
HAaTypAJIbHBIX YACIIAX, IPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBaHUHN O
CBOMCTBAX HATypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemath TEeKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXy BEIHYMHAMH (CKOPOCTb,
BpeMsl, PacCTOSHUE; 1IeHa, KOJIUYECTBO, CTOMMOCTh U JIp.) MPHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMaIH:
AHAJIM3MPOBATH TEKCT 33/1a4M, nepeGopMyJIHPOBATH YCIOBUE,
H3BJIEKAThH HEOOXOIUMEIS JIaHHBIE, YCTaHABJIUBATH
3aBUCUMOCTH MEXIy BEIWYMHAMHU TMPH HEOOXOIUMOCTH C




HaIIPABJIAOLIEH ITOMOLIBIO.

MopenupoBaTrh XOJ PEIIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.
IMpuBogurs, pa3douparb
pelIeHUN  TEeKCTOBBIX  3ahad
HAIPAaBIIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IIOTYYCHHBIM PE3YJIbTAT,
OCYLIECTBJATH  CaMOKOHTPOJb, IPOBEPsAs  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemath 3aga4uM ¢ MOMOIIBIO TMepedopa BceX BO3MOKHBIX
BapHAHTOB®.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

paBJ’II/I‘IHBIe
(mpu

pEILICHMsI, 3alucu
HEOOXOAUMOCTH  C

Harasinnast
reomerpus. Jinanu

HA MJIOCKOCTH
(12 )

Touxka, npsimMas, oTpe30kK, Jayd. Jlomanass. M3mepeHue IIMHBI
OTpe3Ka, METPUYECKHE EAMHULbB M3MEpPEHUs  JJIMHBIL.
OKpy’KHOCTb U KpYT.

[TpakTiaeckas pabota «IlocTpoeHne y30pa U3 OKPYKHOCTEHY.

VYron. Ilpsamoii,
N3mepenue yrios.

OCTpbI, Tymnol U pPa3BEPHYTHIA YIJIbL

[paktudaeckas pabora «IlocTpoeHne yriopy.

Pacno3HaBatb Ha 4eprekax, pHUCYHKaX, ONHUCHIBATD,
UCIOJB3Ysl TEPMHUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSAMYIO, OTPE30K, Jyd, Yrod,
JIOMaHY!0, OKPYKHOCTb.

Pacno3naBath, NpUBOAMTH NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEIUX (OopMy H3YYEHHBIX (UTYp, OIEHHMBATH HX
JIMHENHBIE pa3MEpBI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JUIMHY OTPE3Ka, BEIUUYUHY
yIia; CTPOMTHL OTPE30K 3aJaHHOM JUIMHBI, YTOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O painyca.

N300paxkaTh KOHPUIypallMM TeOMETpUYECKUX GUryp us
OTPE3KOB, OKPYXHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOH U
KJeT4yaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYKIATh
CNoco0bl, AaJropuTMbl IIOCTPOCHHS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBath u M300pakaTh HA HEJIMHOBAHHOM M KJIETYATOU
Oymare TpsMOW, OCTpbIH, TymoH, pa3BEPHYTHIM  YIJIBL
CPaBHMBATh YIJIbL.




BbIuncasTh JJIMHBI OTPE3KOB, IOMAHBIX.

[lonumMaTh W WCHOJB30BATH TPH PpelIeHHH 3ajJay
3aBHCMMOCTH MEXIY CIMHUIIAMU METPUYECKON CHCTEMBI Mep;
3HAKOMHTBbCS C HEMETPUUECKUMH CUCTEMaMU MEp; BhIPAkKATh
JUTMHY B PA3JTUYHBIX €MHUIIAX U3MEPEHUS TP HEOOXOAMMOCTH
C OIOPOH Ha CIPAaBOYHYIO HH(DOPMAIIHIO.

HccnenoBarh GUrypsl 1 KOHPUTYpaILIUU, UCIIOIB3YS UG POBHIE

pecypchl.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6sb. IlpaBunbHble ¥ HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX JpoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeleHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3aay, coiepkaumux JpoOu. OCHOBHBIE
3a/1aud Ha Jpoowu.

[TpumeHeHue OyKB Ul 3alIUCH MaTEMaTUYECKUX BBIPAKEHUH U
IIPEIIOKECHU .

MopaenupoBath B rpaduyeckoi, mnpeaMeTHol dopme,
IIOMOULIBI0 KOMIIBIOTEPA IOHATHS M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
npeaarath U 00Cy:KIaTh COCOOBI YIIOPSI0UMBaHUS IpOOEii.
M300pa:kaTth  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW;  HMCHOJIB30BATHh  KOOPAMHATHYIO
OPSMYIO JUUIsl CPaBHEHUS IpOOEH.

®opMyJIMpOBaTh, 3aNIUCHIBATH € MOMOLIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCIO0JIb30BAaTh OCHOBHOE CBOWCTBO JApoOU i *COKpaleHUs
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx ™.

IpencraBasith 10 00pa3ily CcMelmaHHYyl0 JpoOb B BHJE
HENpPaBWJIBHOM M  BBUIENATh ILENyK0 YacTh YWciaa U3
HEMpaBUIBHOM poOu.

BoinoaHATL apudMeTHyecKue 1elcTBUs C OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX CIy4asx; HPHMEHATh CBOHCTBA
apudmeTnyecKkux AeMCTBUM s palliOHATN3AUU BEIYUCICHHI.
BbINOJHATL NPUKUAKY MW OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI TPOBEPKH BBIYMCICHUMN.

IMpoBoauTh HCc/eROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCJIOBBIE JKCHEPUMEHTHl (B TOM 4HCIE€ C TIOMOIIbIO
KOMITIbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBI.
PemiaTte mnpocreinmime TEKCTOBBIE 3a7add, COJAEpIKAIUeE
JIpoOHBIE JaHHbIE, U 33Ja4l Ha *HaXOXKJACHUE YacCTH LIEJIOro U
LIEJIOTO IO €r0 YaCTH; BIABJATH UX CXOACTBA M pa3jim4us®.
MopaeaupoBaTh X0 PELICHUs 33Ja4d C IOMOIIBIO PHUCYHKa,
CXEMBI, TaOIHLIBI.

IIpuBoauTh, pa3déMparh, OLEHMBATH PA3JIMYHBIC DPEIICHUS,
3allUCH PpEIIEeHUH TEeKCTOBBIX 3a7ady IpU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH [TOMOILBIO.

C nomompbl0 meJarora OLEHMBATh IOJyYEHHBIH PE3yNbTaT,

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

Harasanas MHOroyronbHukn.  YeTHIPEXYrONBHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, H300pakaTh C IOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBaTh M3 OyMaru

MHOTOYTOILHUKH | TpeyrommHK. MHOTOYTOJIbHUKH.

(10 u.) TTIOMa/b U TEPUMETp MPSMOYTOTBHHKA H MHOTOYIONEHIKOB, | IPHBOMUTE NPUMEPEI 0OHEKTOB PEaTbHOro MIpA, HMEIOMIHX
COCTABNIEHHBIX W3 TPAMOYTOJNBHHKOB, €AMHULB! n3Meperms|(POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApatd,
noma iy, TlepHMETp MHOTOYTOTBHHKA. TPEYTOJLHUKA, OEHHBATH WX JIMHEIHBIE PA3MEPBL

BoluMcATh: TNEPUMETP TPEYrOJbHUKA, MPAMOYTOJIBHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAJb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEOOXO/IMMOCTH C OTOPOi Ha alITOPUTM YUEOHBIX JEHCTBUIA).
N300paxkaTh OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE "
TYIIOYT'OJIbHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjieTyaToil Oymare KBaapaT M MPSIMOYTOJbHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NpSIMOYTrOJbHHKA, KBajpara ITyTEM
HKCIEpUMEHTa, HaOIIOACHUS, U3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJIpaTa U NPSIMOYTOJIbHHKA.
Pacno3HaBatb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OyTrOJbHUKaX, MPUBOAUTH NPUMeEPbI U KOHTPIPUMEDEI.
HccaenoBath 3aBHCHMOCTD IUIOLIAAN KBAAPATa OT JJIUHBI €r0
CTOPOHBI.




Hcnoab3oBaTh €cBOICTBA KBAJIPAaTHOM CETKU U1 IIOCTPOEHUS
¢buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJIbHUKU; COCTaBJATH (QUIYpPHl M3 KBaJIpaToB U
HIPSMOYTOJIbHUKOB U HAXOJUTh MX IJIOLIA/Ib, Pa30UBaTh (PUTYpHI
Ha IPSMOYTOJIBHUKH U KBaJIpaThl U HAXOAMUTh UX IUIOIAb (TIpU
HEO0XOIMMOCTH C HAIPAaBJISIOIIEH TOMOLIBIO).

Beipa:kath BenMYMHY IUIOIAAM B Pa3JIMYHBIX EIMHMIAX
U3MEpPEHUs] METPUYECKOM CHCTEMBI MEp, MCIO0Jb30BaTh
3aBMCHUMOCTH MEKIy METPUYECKUMH E€AVMHHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
MH(pOpMaLIHIO.

3HAKOMHMTBCA C NpUMepaMH HPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OMOPOM Ha aJrOpUTM
IIPABUIIA, 00CYKAATh Pa3IM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTuaHbie
npoou
(38 u)

Hecsatuunas 3anmuck apodeit. CpaBHEHUE ACCATUYHBIX IPOOCH.

JeiicTBus ¢ necATHUHBIMU Apo0siMu. OKpYTIIEHUE IECITUYHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4¥ Ha JpoOH.

IIpencraBasATh OECATHUYHYIO IpoOb B BUAEC OOBIKHOBEHHOM,
YUTATh M 3aNUChIBAaTh, CPAaBHHUBAThH JECSITUYHBIE ApoOU,
npepjaratb M 00CyKAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSATUYHBIX APOOEH.

N300pakarh JIecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BbISIBAATH CXOACTBAa W Pa3jM4usi NPaBUI apU(PMETHUECKUX
JIEUCTBUM ¢ HATYPAJTbHBIMU YHCIIAMU U JECATUIHBIMH IPOOSIMH,
II0CJIE COBMECTHOTO aHAJIN3A.

BouinoaHaTs, apudMeTUuecKre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yJbTara
BBIYMCIICHUM.

I[pumensite cBoiicTBa apupMeTUYECKUX JCUCTBUN s
paloHaIN3aui BEIYUCICHUH.

[IpuMeHsTH PABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeii, mpu
HEOOXOAMMOCTH C BU3YAIHHOU OMOPOH.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOeH,
ONMMpasCh Ha YHUCJIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C




MTOMOIIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTL  NPUMeEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKA3bIBAHMIA.
Pemarh mnpocreiinrie TEKCTOBBIE  3aJayd, COAEpKallUe

JpoOHBIE TaHHbIE, U HA ¥HAXO0KJEHHUE YacTH LIEJIOT0 U LIEJIOro 110
€ro 4acTU *; BBISABJIATH UX CXOACTBA M Pa3In4usl.
MopaenupoBaTrh XOJ PELICHUS 33Ja4d C IOMOILBIO PUCYHKA,
cXeMbl, Tabmuipl. Pa3éuparh pa3iuyHble PEUICHUS, 3alUCH
pEILIECHUI TEKCTOBBIX 3a/a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEalbHBIX >KM3HEHHBIX

CUTyaluiax.
C NMNOMOIIBI0 IIeJarora OIMCHUBAThL HOJIy‘-ICHHLIﬁ pe3yibTar,
OCymieCTBJIATDH CaAMOKOHTPOJIb, IIPOBECPAA OTBECT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTh OLUIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUMETHKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(99

*MHororpanHuku. M3o0pakeHue MHOrorpaHHukoB. Mopaenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, ky6. Pa3séprku kyba u
napajuiejaenunesa.
O0béM Kyba, MPAMOYTOIBHOTIO Mapajuienenuneaa’™.

Pacno3naBaTh Ha 4YepTeKax, PHUCYHKaX, B OKPY:KalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHI), OLEHUBATH
JMHEWHBIE pa3MepBbl.

IpuBoauTh MpUMepPbl 0O0BEKTOB PEATHHOTO MHPA, UMEIOIINX
dbopMy MHOTOTpaHHHKA, MPSIMOYTOJBHOTO MapajieNenumnesa,
KyOa.

N300pazkarh Ky0 Ha KIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, NPSAMOYTOJIBHOTO
napajuelenunesa, MHOTOTPAaHHUKOB, UCIIOJIb3Ysl MOJIENU TIPH
HEOOXOIMMOCTH C HATPABJISIONIEH TOMOMIBIO.

Pacmo3HaBarh pa3BéPTKM Kyba W Tapaienenurnesa.
MoaenupoBath Ky0 U napauieienunesn u3 OymMaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCASATH IUIOMAAb MOBEPXHOCTH;
00BEM Ky0Oa, MpsIMOYTOJIBHOTO Mapaiesienunesa ¢ onopoi Ha
QITOPUTM YYCOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTD




00BEMa Kyba oT AITHHBI ero pedpa.

Ha6sio1aTh ¥ NPOBOAUTH AHAJOTHM MEXJIY IOHATUSMHU
IUIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN MOBEPXHOCTH.
Pacno3naBarh, UCTHHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTI'OI'DaHHUKAX, MPHUBOAUTH NPUMEPbI U KOHTPIPUMEDHI.
PemaTsp 3aga4un U3 peajabHON KU3HHU.

IloBTOpPEHME
U 00001IeHHe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHM M METOJOB Kypca 5 Kiacca,
000011IeHrE 3HAHUA.

BoruucasaTs 3HaUYEHU BEIPAKEHUM, COJIEPKAILIUX HATYPaJIbHbIC
Yuciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBHIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIUMOCTH C HaAIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmoco®  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NPpUMEHSATh CBOiicTBA apudmernueckux JedcTBUM Ui
paloHaIN3auy BEIYUCICHUH.

OcylmecTBJIATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA M
CaMOIIPOBEPKY pe3ysibTaTa BbIUNCICHUM.

Pemate mpocTeiilume 3amaudM U3  PEAIbHOW  KU3HU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUSl I PEIICHU 3a1a4 U3
JpYTUX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiiue  3agayu
CPABHHBATBL  CIIOCOOBI  PEIEHUs
PanHoOHAJBLHBIH CIOCO0.

Pa3HbIMU
3aauH,

crocodamm,
BbIOMpPAThH

6 kiaacc (e menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4ucio

OcHoBHOE€ coacpkanue

OcHoBHbBIE BHbI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanbHble Apudmernueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HaTypaJbHbIMY | BLIMOJHATL apudMeTHYeCKHe TeHCTBUSI C MHOTO3HAYHBIMU
yuciaa yrcnaMd. YWCIOBBIE  BBIpOXKEHUS, TMOPSAIOK JCHCTBUIL, |HATYpPATbHBIMH YHCJIAMU, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 9) HCIOJIb30BaHNEe CKOOOK. OKpyTIIeHHE HaTypaJIbHBIX YHCET. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHUSA




Jlenvurenu v KpaTHbBIE YMCIIA; *HAMOONBIIUN OOIIUN ASTUTENb U
HauMeHblee olliee KpaTHoe *.

PaznoxeHnune 4wncima Ha MPOCTBIE MHOXKHUTENIH. [lenuMocTb
CYMMBbI U NPOU3BeeHUS. JleIeHre C OCTaTKOM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPAXEHUI, COIEPIKALLUX CTEIIEHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh NPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IIpU  BBIYMCICHUAX NepeMecTUTeIbHOE |
coyeTaTejlbHOE CBOMCTBAa CJIO0KEHHSI M  YMHOKEHWHs,
*pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCHTEJIBLHO
CJ10KeHUs ™, CBOICTBA apu(MeTHYECKHX J1elCTBHIA.
HccnenoBarh  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHCIJIOBBIE IKCIIEPUMEHTBI.

@®opMyJIMpOBaTh OMNpededeHHs] JICIUTENI1 W KpaTHOro,
HauOOJbIIEro OOIIEro JeIUTeNs M HAUMEHbBILIEro O0OIIero
KpaTHOTO, IPOCTOTO M COCTABHOI'O YHUCEJ; HCIOJIB30BATh 3THU
MOHSTHS IIPU PELIEHUH 3a]1a4 (1P HEOOXOAMMOCTH € OOPO Ha
AJITOPUTM TPABUIIA).

IpuMeHsITH AJITOPUTMBI BBIYMCICHHUS HAHOOJBIIEro OOIIeTo
JIenuTeNss W HauMEHBIIEro OoOHIero KpaTHOrO JBYX YHCEl,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEH.
HccnenoBath cBoiicTBa JEIMMOCTH CYMMBI U IPOU3BEIEHUS
YuCell ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

IIpuBoauTH, NpUMEPbI 4YHMCEN C 3aJaHHBIMM CBOWCTBAaMHU,
pPacno3HaBaTh BepHble M HeBepPHbIe YTBEP)KIECHUSA O CBOMCTBAX
4lCcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEMJIOKEHHUs  C
MTOMOMUIBIO CBSA30K «H», «UIIN», «ECIH..., TO...» I10 00pa3iy.
PemaTh TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(meTnyeckuM CcrnocodboM, UCIHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONIOPOM Ha BOIIPOCHBIN IIJIaH.
MoaenupoBaTth XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIHILIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeHIeHUs],
3alMCH  pelleHMil TeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOLUIBIO.

Kputnyecku OLICHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




Ollll/lﬁKI/I, OCYHIECTBJIATH CAMOKOHTPOJIb, IPOBEPHAHA OTBET HA
COOTBECTCTBHEC YCJI0BHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
MJIOCKOCTH
(79)

*[IepieHauKyIApHBIE NpsAMbIe. [lapauienpHble npsaMbIe .

PaccrossHne mexnay IOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA ITyTH HA KBaJPAaTHOM CETKeE.
*[IpuMepbl IPSMBIX B TPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aUMHOIO
PacroJI0KEHUs ABYX MPSAMBIX.

M300paxkars ¢ 1NOMOIIBI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaTol Oymare [Be IepeceKaloluecs IpsMble, JBeE
[apaJuIeIbHBIE IIPSIMBIEC, CTPOUTH IPIMYIO0, IEPICHAUKYIISPHYIO
JAHHOM.

IIpuBoauTh NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHHKAX IEPHEHAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBL. WM300pa:kaTh MHOIOYIOJBHHUKU C
NapajuleIbHBIMU, NEPIEHIUKYISIPHBIMU CTOPOHAMM I10 00pasily.
Haxomuth paccrosHue MEXIy ABYMs TOYKaMHU, OT TOYKH 10
IpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKEe, B TOM YHCIIE
UCIOJb3Ys HU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE€  CBOWMCTBO  Jpo0w,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPSIOYUBaHUE APOOECH.
Hecstuunblie poOU U METPUYECKasi CUCTEMa Mep.

Apudpmernueckue  AeMcTBUST ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHHWH. *Macmira0*,
MIPONIOPLIUSL.

ITonaTne mpoueHra. BpluncieHWe MpPOLEHTa OT BEJIWYMHBI U
BEJIMYMHBI I10 €€ MPOLIEHTY.

Penrenne TeKCTOBBIX 3a]1a4, COACPIKALIMX IPOOH U POIICHTHI.
[TpakTrueckast pabora « OTHOIIEHUE AJIMHBI OKPY>KHOCTU K €€
JUaMETPY».

CpaBHMBATH M YNOPS/A0YMBATH JIpoOU, BBIOHPATH CHOCOD
CpaBHEHUs IpoOei.

IIpencraBasaTh JeCATUYHbIE IpOOM B BHUJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUJE JECATHUHBIX, UCMOJIb30BATh
IKBHBAJIEeHTHbIE MpeICTaBJAeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JleCATHUYHBIE JpoOUW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJHsATh apupMeTnyeckne AelicTBUs C 0OBIKHOBEHHBIMH U
JECTUYHBIMU JIPOOSMHU.

Boruncasars 3HAYEHUS BBIPAXECHUI, COJIEpIKAIINX
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBIINOJHATH
npeoOpa3oBaHusi pobOel, BHIOMPATH CHOCOO, NPUMEHSATH
cBoiicTBa apuMETUUYECKUX ACUCTBUN IS pallMOHATH3AIAN
BBIYMCIICHUM.




CocTaBjsiTb OTHOIICHHS M TPONOPIMH, HAXOMMTH OTHOILICHHUE
BEJIMYMH, JEJIMTh BEJIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHEePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpYy)XHOCTH K €€ JuaMmerpy (Ipd HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

HaxonuTh MacmuTal IulaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCTOJB3Ys MacTal ¢ OMOPOi Ha AITOPUTM yUEOHBIX TEHCTBHIA.
OOBSACHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIIATH 000POTHI PEUH CO
CJIOBOM «IIPOIICHT». BhIpakaTh MPOLEHTHI B IpOOsIX U 1podu B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEIMYMH B IPOLIEHTAX.
BbIUMCJIATH TPOLIEHT OT YMCIIA U YUCIIO TI0 €TO TPOLIEHTY.
Oxpyrasite ApoOU U MPOLEHTHI, HAXOAUTh MPUOIMKEHHS YU CET
P HEOOXOIMMOCTH C UCTIONIb30BAaHUEM BU3YAIbHOW OTIOPHI.
Pemats 3agaum Ha 4acTW, MPOLEHTHI, HIPONOPLMH, Ha
HaxoXJIeHHue Jpo0u (MPOIEHTa) OT BEIMYMHBI M BEJIMUUHBI 10 €€
Ipobu (MpoLEeHTY), ApoOu (MpoleHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT  apyrod. IlpuBoauTh, pa3doupare,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJ1a4 [pH HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopmamuw U3 TAOIMIl W JUarpamm,
MHTEPIPETHPOBATH TaOJIMYHBIC TTaHHEBIE, OTIpeNIeNATh
HauOoJIbIIIee M HAMMEHbIIIee U3 MPE/CTABICHHBIX JTaHHBIX.

Harasanas
reoMeTpus.
Cummertpus
(6w

*QOceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoeHne CUMMETPUYHBIX QUTYD.
CumMeTpHs B IPOCTPAHCTBE*.

Pacno3HaBaTh Ha uepTekax U M300paKEHUAX, H300paKaTh OT
PYKH, CTPOUTH C IOMOIIBI0 MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TpPEYroJbHUK, TMPSIMOYTOJBbHHUK, OKPYKHOCTB),
CUMMETPUYHYI0 JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopenupoBarh 13 OyMmaru JABe (UIypbl, CHUMMETPUYHbIE
OTHOCHUTEJIBHO IIPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(HUTYpaIiu, UCTIOIB3YsI CBOMCTBO CAMMETPHH, B TOM YHCIIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB C OMOPOIA HA ANTOPUTM YUEOHBIX
JIEUCTBHH.




Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB /IS 3aMMUCH MATEMATHUECKUX BBIPAKCHUN U
npeiokeHui.  *BykBeHHbIE  BBIPAKEHUS M YHCIIOBBIC
MOJICTAHOBKHU *.

BykBeHHbIE paBEHCTBA, HAX0XKACHNE HEM3BECTHOIO KOMIIOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIIOBUIO 3a7auu.

HccnenoBath  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
UCTIOJIB30BaTh OYKBBI IS UX 3aITUCH.

BoIuucasTh 4uCIIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYCHHUSIX OYyKB C OMOPOH Ha alrOpuUTM Y4eOHBIX
IECUCTBUH.

3anuceiBaTh (popmyJibi: nepumerpa U IJI0LIAI
IPSIMOYTOJIbHMKA, KBaJpara; [UIMHBI OKPYXXHOCTH, IUIOIIAIU
KPYTa; BBINOJIHATH BHIYHCJIEHHSI TI0 3TUM (hopMyIIam.
CocraBiasitb GopMYyJibl, BBIPAKAIOIUE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 11€HA, KOJUYECTBO,
CTOMMOCTb; IIPOU3BOJAUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITIOJIHATH BBIYMCIICHUS TI0 ATUM (OPMYJIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYECKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

Ha IJIOCKOCTH
(14 9)

YeTbIpEXyroabHUK, IIPUMEPBI YETBIPEXYTOJBHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOHCTBA  CTOpPOH,  YIJIOB,
JyaroHaeH.

N3mepenue yrioB. Buasl TpeyroibHHUKOB.

[Tepumerp MHoroyronpHuka. [lnomanp ¢urypsl. D@opmyisl
nepuMeTpa W IUIOINAAM TNpsMoyrosibHUKA. [lpubnmkénHoe
WU3MEpPEHHe IIomaau Guryp.

*[IpakTnueckas padota «llmomane kpyra» *.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJIbHUKHU c 3a/1aHHBIMU CBOMCTBAMH: c
napajjiCJIbHbIMH, TCPHCHAUKYIAPHBIMHA, PaBHBIMHU CTOpPOHAaMH,
OpsIMBIMU ~ yIJIaMH W JIp., PaBHOOGIAPEHHBIM TPEeyroJbHUK.
IIpennarars u 00cyK1aTh €NOCOOBI, AATOPUTMbI IIOCTPOCHUSL.
HccnenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOWMCTBA  IPSMOYIOJbHUKA,  KBaJpara,
pa30buBaTh Ha TPEYTOIBHUKH C OMOPOIl Ha BOMPOCHBIN TUTaH.
OO060CHOBBIBATH, OMPOBEPraTh C IOMOIIBI0 KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJbHUKE, KBaJpaTe, Paclno3HABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3MmepsiTh M CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYTOJIbHUKE, CpaBHHUBATH YIJIbl; pacno3HaBaTh
OCTpBI€, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbL.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN,




TYyIIOYT'OJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOW ONOPHI).

Beruucaste HEPUMETP MHOI'OYTOJIbHUKA, IJI01a1b
MHOT'OYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PABHbIC
burypbl, HCHOIB30BAaTh METPUYECKUE EAUHUIIBI H3MEPEHUS
JUTHHBI ¥ TIOMIAN C OTIOPOM Ha allTOPUTM YY€OHBIX ICHCTBUH.
Hcnoab3oBaTh NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha KIET4aTol Oymare, NpuUOMIKEHHOE W3MEPEHUE JTHMHBI
OKPY>KHOCTH, TUIOLIaJH Kpyra.

IHoaoxxkuTeIbHLIC H

Ilenple  umcia. *Monynb ~ 4ucna,  reoMeTpuyecKas

I[IpuBoANTH NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTe/bHbIE MHTEpIIpEeTanus MOAyIsl. YUCI0BbIE IPOMEXKYTKH *. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
quciaa TlonoxkuTENbHbIE W OTpULATENbHblE uncia. CpaBHEHHE H3o0paxarh nenbie HHCIA, TONOXKHUTENbHELE 1 OTPULATEIbHbIE
(40 u) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. Apudmernueckue | TACHA TOUKAMH Ha THCTIOBOH NPAMOH, HCIOIL30BATD 1HCIIOBYIO
JeHCTBYSA C MOJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMY unciamy, | TPAMYIO ZUIT CPaBHCHIS THCCL.
PelleHNe TeKCTOBBIX 3a/1a4. IIlpuMeHAT, mNpaBWiIa CPABHEHUSA, YNOPSAAOYMBATH LEJbIC
quciIa; *HaX0AUTh MOYJIb Unciia™,
®opmMyIMPOBATH MPABWJIA BLIYUCICHUSA C IIOJIOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUsl YHCIIOBBIX
BBIPAKECHU, coJepaKalmnx JNENCTBUSA
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMHM TIPH
HEOOXOIMMOCTH C OIOPOi Ha aJITOPUTM MpaBUIIa.
IIpumeHsaATh CBOWCTBA CIOXEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHus CyMM U IPOU3BEICHUH.
IIpeacrasiienue IIpsMoyrosnbpHass cHCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHSATHE IPIMOYIOJIBHON
AAHHBIX KoopauHaThsl TOUKH Ha MJIOCKOCTH, abcIycca U OpJUHATA. CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) CronbuaThie 1 KPYrOBbIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HA KOOPIWHATHOM IIJIOCKOCTH TOYKH H

[Tpaktuyeckas pabdora «IlocTpoenue quarpamm».
Pemenne  TeKCTOBBIX  3a1ay,  COAEpIKallUX
IpeJCTaBIeHHbIE B TAOIMIIaX U HA JUarpaMmax.

JIaHHEBIC,

burypsl 1o 3aJaHHBIM KOOpAMHATAM, HAXOAMTH KOOPIMHATHI
TOYEK.

Yuratb cTosn0yarele u KPYTOBBIE JMarpaMmbl;
HHTEPNPETHPOBATH JaHHBIE; CTPOUTH CTOJIOUATHIE AUATPAMMBI.
Hcnonb3oBath MHGOPMANMIO, MPEACTABICHHYIO B TabIUIaX,




Ha JuMarpaMmax JMJis pPeIIeHHUs] TEeKCTOBBIX 3a/ady MU 3aaad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsi

B POCTPAHCTBE
(9 9)

*IpsAMOYTOJIbHBIN MapajuieNenume], Kyo, npusma, nupammuaa,
KOHyC, UMIMHAp, map u  cdepa.  M3oOpaxenue
IIPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOT'OTPaHHMKOB, LINJIMHIPA U KOHYCA.

[IpakTnueckas paborta «Co3nmanue MoJeen
MIPOCTPAHCTBEHHBIX (UTYPY.

[Tonsatne oO0BEMa; eaMHUIBI H3MEpeHHs o00bEMa. OO0bEM
PsIMOYTOJIBHOTO Napajuienenunena, Kyoa, hopMmyibsl o0béma *.

Pacno3HaBaTh Ha UepTekKax, pUCYHKAX, OMUCHIBATH ITUPaMUY,
Ipu3My, LWIMHADP, KOHYC, IIap, H300paKaTh UX OT DPYKH,
MOJeJHPOBaTh W3 OyMmaru, IUIACTHIIMHA, TPOBOJIOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH MpHMeEPHI O0OBEKTOB
OKPY’KaIoLIero MUpPa, UMEIOLINX (POPMBI Ha3BAaHHBIX TeIl.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCNONb3Yys SKCIEPUMEHT, HAONIOJIEHUE, U3MEPEHHUE,
MOJIEJTMPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOACTBA M PA3JIMYMA:
MEXIYy NMUPaMUION U IPU3MOM; MEXIY LWIMHIPOM, KOHYCOM H
1apom.

Pacno3HaBath pa3BEPTKM Mapasuieienuiena, Kyda, MpU3MBI,
IIMPaMHMJIbl, KOHYCA, HWINHIPA; KOHCTPYHPOBATDH JJAaHHBIE TElla
U3 pa3BEPTOK, CO3JaBaTh MX MOJEIM C HalpaBJsoLIEH
MTOMOUIBIO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaruy,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha MojeJsiX: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JUaMeTp Iiapa.

Boruncasite mo  ¢opmynam: 00bEM  IPIMOYTOJIBHOTO
napajuiesenunena, Ky0a; MCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapajuieJICIIUIICI0B; pelnaTb 3ada4u ¢ PCAJIbHbBIMU JTaHHBIMU C
OTIOPOi1 Ha CIIPaBOYHYIO HHPOPMALIHUIO.

IToBTOpEHUE,
00001IEHME,
CUCTeMATU3alMs

(20 v)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcoB 5 u 6
KJIaccoB, 0000IIEHNE U CHCTEMATH3AIIAs 3HAHNH.

BoruuciasaTs 3Ha4€HUS BBIPAXKEHUH, COJEPKAINX HATypaIbHBIE,
Leable,  MOJIOXKUTEIBHbIE W OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOW,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH NMpPHU HEOOXOIMMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bb10upaTh c10co6 CpaBHEHUSI YK CEl, BHIYUCICHUM, IPUMEHATH
cBoiicTBa apuPMETHUECKUX ICHCTBUMA I pallMOHATH3AIUU
BBIYMCIICHHI.

Pemath mpocTeiiniue 3a1aum U3 peajbHOMN KU3HU, IPUMEHSATH
MaTeMaTH4YeCKUue 3HAHWS I DPELIEHUs 3a7ad U3 APYyTUX
IIPEIMETOB.

Pemars npocreiiinme 3a1a4u pasHbIMHU CIIOCO0AMHU.
OcyuiecTBJIASATh CAMOKOHTPOJb BBIIOJHAEMBIX JECHCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 I'OJAM OBYUYEHMUS)

7 kaacc (He menee 102 )

HasBanmue

pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE conep:kanue

OcHoOBHBIE BUBI AeSITeILHOCTH 00y4al0IIMXCH

4acoB)
Yucna u [ToHsATHE palMOHATFHOTO YHCIIA. CucTeMaTH3HPOBATH M 000TalIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckne JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX TPOOSX.
PanuonanabHbIe CpaBHeHUe, YIOPSIOUYNBAHUE PAITHOHABHBIX YHCEI. CpaBHUBATH M yNOPSIA0YUBATH APOOU, TpeoOpa3oBbIBas MPU
ymciaa CreneHb ¢ HATypaIbHBIM MTOKA3aTeIIeM. HEOOXOMUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Pemenne ocHOBHBIX 3aja4 Ha OpOoOM, MPOLEHTHI U3 peaibHOM

IIPAKTHKU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanpHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JIECATUYHYIO APOOb.

IlpumensaTe  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHHS 3HAa4YeHHIl APOOHBIX BBIPasKeHUH, COAEpKAILIUX
OOBIKHOBEHHBIE M  JECATUYHBIE JpOOU: 3aMEHSITh IpHU
HEOOXOMMOCTH  JECATHYHYIO JpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpaXXKEHUE K (opMe,
HauOonee yOOOHOW i  BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




nIpoOeit K IeHCTBUSM C LeNTBIMU YUclIaMy (IIPU HEOOXOJUMOCTH C
HaMpaBJISIOIEH TOMOULIBIO).

IIpuBoanTh uyMCIOBBIe U OyKBeHHbIe NMPHMEPbl CTCICHHU C
HaTypaJbHBIM I[IOKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTEIICHU M I10Ka3aTelsl CTEIEHU, HAXOAUTh 3HAYCHUS CTEIICHEH

Buja a’' (@ — moboe palMOHATILHOE YHCIIO, I — HATYpalbHOE
YHCJI0) C OMOPOH Ha CIIPABOYHYIO HH(POPMALHUIO.

[Tonumars cMblca 3anMcH 0OJIBIIMX YHCEJ € MOMOUILIO
AeCATUYHBIX aApoleii u creneHei yuciaa 10, npuMeHATh UX B
peaJIbHBIX CUTYaIUsIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHHUS HA MHOXKHUTEIU
HATYPaJbHBIX YHCEIN.

Pemats npocreiinmme 3aa4u Ha 4acTH, IPOLIEHTBI, IPOTIOPLIMH,
Ha HaXOoXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYHHEI 10
e npoOu (mpoIeHTy), Ipodu (MPOILEeHTa), KOTOPHIH COCTaBIsIET
onHa BenuuuHa OT  apyrod. IlpuBoauTh, pa3doupare,
OIleHHBATH PA3IMYHBIC PELICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, OIIMPAsICh HA ONIPENEIICHUS, IPSIMO
MPOMOPLIUOHANIbHBIE U o0OpatHO MPOMOPLUOHANIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMU; MPHBOIUTH MPUMEPbI dTHX
3aBHUCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYTruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
Ha  JIpo0M, TPOLEHTHI, NPAMYKW H  00paTHYIO

NMPOMOPIHHUOHAIBHOCTH, IIPOIIOPIIUH.

AuredOpanyeckue
BBIPasKeHHU S
(27 9)

bykBenHbIe BelpaxeHus. [lepemennsbie. /[onycTumsble 3Ha4€HUS
nepeMeHHbIX. DOpMYyIIbL.

[TpeobpazoBanre OYKBEHHBIX BBIPAXKEHHM, paCKpbITHE CKOOOK
U TIpUBE/ICHUE MOI00HBIX CaraeMpIX.

CBolicTBa CTENIEHU C HATypaJbHBIM ITOKa3aTeJIeM.
MHoOrousneHsl. Crnoxenue, BBIYUTAHUE, YMHOXEHHUE

OBaanern HA 0azoBoM YPOBHe anredpanvyeckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B IIpolecce
OCBOCHHMSI y4€OHOT0 MaTepuana.

HaxonuTh 3HaueHUs: OyKBEHHBIX BBIPDOKEHHH TNPH 3aJaHHBIX
3HAa4YCHUAX 6YKB, BBIITOJIHATH BBIYUCIICHUS 110 q)opMynaM.
BoInoHATHL TPeoOpa3oBaHus LEIOTr0 BhIPAKEHHSI B MHOTOUJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOXKCHMS.
Pa3nosxeHne MHOTrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOIHATL yYMHOXXEHHE OJHOYJIEHa HA MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMyJIbl KBajapara
CyMMBI W KBajpaTa pa3HOCTH C OIOPOH Ha CIIPaBOYHYIO
UH(pOPMALIHIO.

OcyuiecTBAATh Pa3I0KEHUE MHOTOYICHOB HAa MHOMXHUTEIH
myTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEIS, TPUMEHEHHS
GopMysBI  pPa3HOCTHM  KBaApaTroB, (OPMYNIT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOH Ha CIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3jIMUHBIX 3aaa4 M3 MATCMATHKHU, CMCKHBIX MNPCIMCETOB, U3
peanbHON PaKTHKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCHUIIBHOCTb YPaBHEHUM.

JIluneliHoe ypaBHEHHE C OHOU MEepEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUH. Pemenne 3anau
C TIOMOIIBIO YPAaBHEHHU.

*JIuneltHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk *.
CucremMa 1ByX JTUHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.
Pemienne cucrem ypaBHEHHN CIOCOOOM TOJCTAHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemath 1MHENHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, MPUMeEH SIS
NMpaBuJIa Iepexoia OT UCXOIHOTO YPaBHEHUS K PaBHOCHILHOMY
eMy OoJsee npoctoro Buja. [IpoBepsiTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepsnl MHap YUCEN, SBILAIOIMIMXCA PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMs IIEPEMEHHBIMH.

CTponTh B KOOPJMHATHOH IUIOCKOCTH TIpaduK JUHEHHOrOo
YpaBHEHUS C JIByMSl IEPEMEHHBIMH (MpU HEOOXOJUMOCTU C
UCMOJIb30BAHUEM CMBICIIOBOI OMNOpPHBI); MONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELIECHUS YPABHEHUS.

Haxonuth pemieHme CHUCTEMBI IBYX JIMHEHMHBIX YPaBHEHHUH C
JIByMsI IEPEMEHHBIMU C OTIOPOM Ha aIrOPUTM YUE€OHBIX JEHCTBUIMA.
CocTaB/siTh U pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJYy4YEHHBIH pe3ylbTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpadguku.
DOyHKIINHU

Koopaunara Toukn Ha mpsMoi. YHMCIOBBIE NPOMEXKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHast cucTeMa KOOpJAUHAT Ha IUIOCKOCTH. [IpumMepsl

H3o0paxarb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIUCHIBATh UX Ha alreOpanyeckoM si3bIKe.




(24 9)

rpadukoB, 3agaHHBIX opMynaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynkuun. I'padux ¢ynkumu. CpolcTBa (QyHKIHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN
¢yukuuu. I'paduk pyakmmm y = kx + b.

OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TpapUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpPMyJIaMH, B TOM YHCJE C MOMOIIBIO IUPPOBBIX
1abopaToOpUid.

I[IpuMeHsiTh, U3y4YaTh NPeMMYLIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii criocod mnpencTaBiIeHHs U aHadu3a pa3sHooOpa3Hoi
KU3HEHHOH MH(OpMAIIHH.

OcBanBaTh Ha 6a30BOM YpPOBHE IOHATHE (YHKLIUH, OBJIAI€BaTh
(YHKIMOHATIHLHON TEPMHUHOJIOTUEH.

Pacno3HaBarth JivHElHYIO QYHKIUIO y = kX + b, ONHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4Y€HUI K03()h(HUITUEHTOB k U b
(Tpu1 HEOOXOUMOCTH C ONOPOM Ha AITOPHUTM IPABHIIA).
Crpoutsb rpadukm TuHeWHOW QyHKIMH, QYHKIUU Yy = kx + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ui IOCTPOEHUs IpauKOB
GyHKIUI 1 U3yUYEHUs UX CBOWCTB.

[TpuBoaUTE TpUMEpPHl JIMHEHHBIX 3aBUCUMOCTEH B pealbHBIX
nporeccax u sIBICHUSX.

IloBTOpPEHME
H 00001IeHIEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mnpUMEHATHL CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
ypaBHEHHH IPU HEOOXOIUMOCTH € HANPaBJISIOLIEH MTOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEHCTBUM H
CaMONIPOBEPKY pe3yibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTes npocreiimme 3a1a4u U3 peajabHON KU3HU, MPUMEHATH
MaTeMaTHYeCKHue 3HaHWs I DPEIIEHUs 3a7ad U3 APYTUX
IIPEAMETOB.

Pemars mpocreiilnne TeKCTOBble 3a4a4M, CPABHUBATD,
BBIOUPATH CIOCOOBI PELICHK 3a1a4U.

8 kiaacc (e menee 102 u)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Yucaau
BBIYHCJICHHS.
KBaaparnsie
KOPHH

(154)

KBanparsblii kopeHb u3 uncina. *[lonstue 006 nppalmoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiictButenpHple uncia. CpaBHEHUE 1€HCTBUTEIBHBIX YUCEN *.
Apudmerndeckuii KBaapaTHBINH KOPCHb.

VpaBHeHUE BUA X° = q.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHBIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEpIKAIIMX
KBaJIpaTHbIEC KOPHHU.

@opMyaHpoBaTH oNpeeeHHe KBAJIPAaTHOTO KOPHs U3 4YHCIa,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BU3yaJIbHOW OIIOPOM.

IIpumeHsiTH OlEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
quCIla, HCMOJb3YS P HEOOXOAUMOCTH KAJbKYJISTOP.
OuenuBaTh KB3JpaTHbIE KOPHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSJAOYMBATBL  PAllMOHAIbHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C IMTOMOIIBIO KBAaAPATHBIX
KOpHEH Nnpy He0OXOAMMOCTHU C HAIIPABJISAIOIIEH TOMOIIBIO.

HccaenoBatnb YpaBHCHHUC x2 = d, HaxXOoJUTb TOYHBIC H

puOIKEHHBIE KOpHH 1ipu a > 0.

HccaenoBatb cBoiicTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJbKYJIATOPA
(KOoMTIBIOTEPA).

IlpuMenaTs cBOMCTBA apH(pMeTHYECKHMX KOpHEH 1JId
npeodpa3oBaHusi BbIPAKEHUI.

BeimosHATs, mpocreiimne npeo0pa3’oBaHUsl  BBIPAXKECHHUU,
CoZIepXKaIIMX KBaJpaTHbIE KOPHU. BBIpakaTb IEpEeMEHHBIE U3
reoMeTpHUecKuX U pu3ndeckux GopMys IpU HEOOXOIUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUS] BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOJUMOCTH KAJBKYJISTOP.
HUcnoan3oBath B XOA€ pelleHUs 3a7ad  dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYECHUSMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yuciaan

Cremnens ¢ OCJIBIM ITOKAa3aTCIICM. CTaH,Z[apTHa}I 3alluCh YHCJia.

®opmyIMpOBATh ONpeAe/ieHUue CTEIICHH C LEIbIM I0Ka3aTeleM




BBIYHCJICHHUS.
Crenenb

¢ IEeJBIM
nmokasartejieM
(74)

Pasmepsl 00BEKTOB OKpY)KaroLIero MUpa (OT 3JIEMEHTAPHBIX
YacTUl] 0 KOCMUYECKUX O0BEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKpPY’aroIleM MUpE.

CBoIiCTBa CTENEHU C LEJIBIM [TOKa3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3yaJIbHOM Omope).

IIpencraBiasaTh 3anMch OOIBIINX U MAJIBIX YUCEI B CTAHIAPTHOM
Buje. CpaBHHUBATH UHCIA M BEIMYMHBIL, 3allCAHHBIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHJAE JIA
BBIPQXEHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKpPY>KaIOIIeM MUDE.

®opMyIHPOBATH, 3AMUCHLIBATHL B CUMBOJIMYECKON (popme U
WLIIOCTPUPOBATh NMPUMEPAMH CBOICTBA CTENEHU C IIEJIBIM
nokasareneMm (Ipu  HEOOXOJUMOCTH C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA  CTENEHHW s IpeoOpazoBaHUs
BBIPOKECHHM, COJEpKAIINX CTENEHU C IEJIbIM IOoKa3aTejIeM ¢
UCIOJIb30BAaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
AeHCTBHS C YKCIAMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOK€EHUe, JIeJIeHe, BO3BEICHUE B CTEIICHB ).

Auredpanyeckue
BBbIpaKeHHS.
KBaaparublii
TPEéX4iIeH

(S4)

KBagparHbeiii TpéxwieH. Pa3inoxxeHue KBaIpaTHOroO TpEXdseHa
Ha MHOXKHTEIIH.

Pacno3naBarh  KBaJpaTHbIA  TPEXWIEH,  YCTaHABIMUBAaTh
BO3MO>KHOCTB €T0 Pa3JIOKEHUS HA MHOXKHUTEIH.

PacknagbpiBaTh Ha MHOMKUTENM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auredpanyeckue
BbIPasKeHM .
Auredpanyeckast
ApooOL

(1549)

Anrebpanueckas ApoOb. JlonmycTumble 3HaYEHUS TIEPEMEHHBIX,
BXOJIIINX B alireOpanydeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. Cokpaienue Apooeil.

Crnoxenne, BBIYUTAHUE, YMHOXECHHE U JIeTICHHe
anreOpanyeckux aApoGeil. I[IpeoOpa3oBaHue  BbIpakeHUIA,
coJiepXaniux aaredopandeckue apoou.

3anuceIBaTh anreOpanueckue BeipaxkeHus. Haxoaurb o0nacts
OTIpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbINOJTHATH YKCIIOBBIE MMOJCTAHOBKH U BBIYMCJISATH 3HAUCHHE
JpoOH, B TOM YHCIIE C TTOMOIIBIO KaIbKYJISATOpA.
®opmMyapoBaTh OCHOBHOE CBOMCTBO airedpanyeckoi Apodu u
NPUMEHSTH €ro s IpeodpazoBaHus ApoOeH.

BbInoJHATL JelcTBUSE ¢ anreOpandyecKuMH JApoOsSMU TpU
HEOOXOAMMOCTH C HampaBisiomed mMmoMoripio. [IpumMeHAaTh
npeoOpa3oBaHusl BBIPAXKEHUN JUIS pelIeHus 3a1ady. BeIpamkarth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIUX OBITOBBIE CUTYyallMH) TPU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 9)

KBanparnoe ypaBHenue. HemosnHoe kBaapaTHOE ypaBHEHHE.
®opmyiia KOpHEN KBaJpaTHOro ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaApaTHbIM. [Ipocreiiime
JpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenrie TEKCTOBBIX 3aJad C IOMOIIBIO  KBaJIpaTHBIX
YPaBHEHUM.

Pacno3HaBaTh KBaJpaTHbIC ypPaBHEHUS.

3anuceiBaTh (Qopmyay KOpHEH KBaJpaTHOIO YpaBHEHUS;
pelIaTh KBaJpaTHbIEe YPaBHEHHsI — IIOJHBIC U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEIOBAHMA  KBAJpPaTHBIX
YPaBHEHUM.

Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHMi U 3aMEHOM MEPEMEHHON C ONOPOI Ha AITOPUTM
npaBuja.

Habnrogate M aHaJIM3MpPOBATh CBSA3b MEXKIY KODHSAMU U
Kod(duIMeHTaMH KBaJAPaTHOTO YPaBHEHHUS.

*[IpuMeHATH TEOpeMY Buera U1 peLIeHus
3a/1a4 (C UCIOIB30BaHUEM O0Opa3ia)™.

Pemats TekcTOBBIE 3aJaylM anreOpandeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKU YCIOBUS 3aJaud K
areOpanveckod MoJIENu MYTEM COCTaBJICHHS YpaBHEHHs (IIpU
HEOOXOIMMOCTH €  HaNpaBisAOIIEeH  IMOMOINBIO);  pelaTh
COCTaBJIEHHOE ypaBHEHNUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEPaBEeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneiiHoe ypaBHEHHE C ABYMsI NEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHNS YPABHEHUN B LICJIBIX YHCTIAX.

Pemienne cucreM aAByX JIMHEMHBIX YPaBHEHHM C JABYMs
nepeMeHHbIMU. [IpuMepbl pelleHus CHCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

*I'padmueckass  MHTepHpeTaluss ypaBHEHUS C  JBYMs
MIEPEMEHHBIMU M CUCTEM YPAaBHEHHM C IBYMs IEPEMEHHBIMU *.
PelreHne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JTUHEIHbIE YPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JUHEHHBIX YpaBHEHUIH, B TOM 4MHCIe
UCNoab3ysi uudpoBbie pecypcbl (IPpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUEOHBIX JeHCTBUI).

PazanuaTh napajuiebHbIE U NEPECEKAIOIIUECS MPSMBIE 110 UX
YPaBHEHHUSM.

Pemiate cHuCTeMbl [BYX JIMHEHHBIX YpaBHEHHH C JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocreiimme CUCTEMbI, B KOTOPBIX OJHO U3 YPaBHEHHU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsIOLIeH
MTOMOILBIO.

*IIpuBoAuTs, rpauyecKyl0 HHTEPNPETALNMIO PELICHUS




ypaBHEHUS C IByMs IEPEMEHHBIMHU U CUCTEM YPAaBHEHUM C IByMs
MepeMEHHBIMU. *
Pemath TeKCTOBBIE 32/1a4H AITEOPAMYECKUM CITIOCOOOM.

YpaBHenust YuciioBble HEPABEHCTBA U UX CBOMCTBA. dopmyJMpoBaTh cBoiicTBa YHUCIIOBBIX HEpaBEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM NepeMeHHOM. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX HA KOOPAUHATHOU IIPSIMOIA.

HepaBencrBa OJIHOM IMepeMeHHOM W ux pemeHue. Cucremsl JMHEWHbIX | [IpUMEHSATH CBOCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.

(12 9) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOMW,

N300paxeHue pemeHus JMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBEeHCTBA Ha YMCIIOBOM MPSAMOIA.
Ha 4YKUCIIOBOM IIPSIMOM. Pemath cucTeMbl JIMHENHHBIX HEPABEHCTB, U300pakaTh pelleHue

CUCTEMbI HEPaBEHCTB Ha YHCIOBOM MPSIMOM MpU HEOOXOAUMOCTH
C BU3YAJIbHOM OIOPOM.

DOyHKUMH. [Tonstue ¢ynkuu. OO6macTh ompeseneHus U MHOXKeCTBO | Mcmosb3oBaTh  QYHKIUMOHANBHYI0  TEPMHHOJIOTHIO M

OcHoOBHBIE 3HaueHu# QyHKuH. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHKY.

MOHATHS I'paduk ¢ynkuuu. CBoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCIATH 3HAYeHHs1 QYHKIUH, 3a7aHHBIX opMylnaMu (IIpu

(S v) rpaduke. HEOOXOJUMOCTH HCHOJb30BaTh KaJbKYyJIATOpP); COCTABJATH
TA0JIMIBI 3HAYEeHHIT QYHKIUY.
CTpouthb no Toukam rpadpuku QyHKIHH.
OnuceiBaTh cBOMcTBa (QYHKIIMU HAa OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HaIpaBIsOLIEH
MOMOILBIO.
Hcnoab3oBath  QYHKIMOHAIBHYI0  TEPMHHOJIOTHI0O W
CHMBOJIHKY.
HccaenoBarh npuMepbl TpadUKOB, OTPAXKAONIUX peaTbHBIC
npoueccsl U sApieHus. [lpuBoauTh NMpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.
Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yYESHHS UX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguth ¢ momombio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

YucsoBbie rpadukoB QYHKIIMIA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI. paccMaTpUBaEeMbIX BEJIMYMH 110 3HAUYECHUIO IPYTOH.

GyHKun DyHKINH, OIMCHIBAIOIIE MIPSMYIO 51 oOpatHyto | B HeclnoXHBIX ciaydasx BbIpaxkaTb GopMyJioii 3aBHCHMOCTH

9 ) MPOMOPLHOHANILHBIE 3aBUCUIMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUIHHAMH.




XZ

I'padux GyHKIHH Y

pelleHne ypaBHEHUI U CUCTEM YpaBHEHUM. *

Oyakuun y = x5,y = X%,y = \x,y = S; *rpaduyeckoe

OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEJIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUs PYyrou

Pacno3HaBarh BuIbl u3yuyaemblx (ysknmii. Iloka3biBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH

rpauKoB byHKuni BUJA! y = x%, y = X3,
y =Ry ==

Hcnoab3oBath PYyHKIHOHAJIBHO-ITPA(HYECKUE
npeAcTABJIEHHS U1 PEIICHUS U UCCIIEI0OBAaHUS YPaBHEHUH U
CHUCTEM ypaBHEHUM.

I[pumensite nudpoBbie pecypcbl Ui IOCTPOEHUs IPa(UKOB
byHKIMi.

IloBTOpEeHune [ToBTOpEeHHE OCHOBHBIX IMOHSATUH M METOAOB KypcoB 7 u 8
H 00001IeHHE KJIacCOB, 0000IIEeHE 3HAHUH.
(64)

IlpuMeHATH CcMOCOOBI  CPABHEHUSI UHMCEJ, BBIYMCIICHH,
peoOpa3oBaHuil BIPAXKEHUM, pEIlIEHUs] ypaBHEHUH.
OcylecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX JACUCTBUA U

CaMOIIPOBEPKY pe3ysibTaTa BBIYMCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.
Pemars 3agaum W3 peaJibHOM  JKU3HU, MPHUMEHATH

MaTeMaTHYeCKue 3HaHWS Mg pelieHus 3afad H3 JAPYTux
MIPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIOCOOBI
peIIeHUs 3a1a4u.

9 kjaacc (#e meHee 102 )

Ha3Banmue
pa3neina (Tembl)

OcHoBHOE conepxaHue
Kypca (4uciao

OcHOBHBbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH

4acoB)
Yucna u PamnmonaneHble Ynca, *UppanoHaIbHBIC YMCIa, KOHEYHbIC U | Pa3BUBaTh MNpeacTaBJeHHsl O YHCIaX: OT MHOXECTBa
BbIYHCJICHHS. OEeCKOHEUHBIE JECSTUIHBIE Ipoowu. MHOK€eCTBO | HATYpaJIbHBIX YHCEIl 0 MHOXKECTBA JICHCTBUTEIBHBIX YHCEIL.




JleiicTBUTEIbHBIE
qucaa
Ow

JNENCTBUTEIILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3auMHO ogHO3HAYHOE
COOTBETCTBUE MEXK]Iy MHOXKECTBOM JCHCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN,  apUPMETHUECKUE
JEUCTBUS C NEUCTBUTEILHEIMUA YUCIIAMU. *

[TpubmmkE€HHOE 3HAUYCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrinenne umcen. Ilpukuaka W OlGHKA pPe3yJIbTaTOB
BBIYHCIICHHH.

O3HaKoOMHTBbCH c BO3MOXKHOCTBIO MPEICTABICHUS
JIEHCTBUTEIILHOTO YKCJIa KaK OSCKOHEYHOMW JECATUYHON Ipo0H,
NPUMEHSATHh JICCATUYHbIC TNPHUOIMKEHHUS PAlMOHAIBHBIX |
HMppaloOHaJbHbIX YUCEN.

*3aNMHUCHIBATD, CPaBHMBAThH H YHOPSi10YMBATh
JEUCTBUTEIbHBIC YnCcaa ™.

BbInoaHATL, codeTas YCTHbIE M IHUCbMEHHBIE ITPUEMBI,
apugmMeTHYeCcKHe eCTBUSI C PALMOHAIBHBIMU YHCIAMU;
HAXOAHMTh 3HAUCHUSA CTCIICHCH C IICJIBIMH IIOKa3aTCIIIMU U
KOPHEH; BBIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
IMosyuyuTh mnpeacTaBjieHHe O 3HAYUMOCTU JCHCTBUTEIBHBIX
YyHuCcesl B MPAKTUYECKOU IeSITEILHOCTH YeI0BEKa.
AHATUM3MPOBATh M [eJaTh BBIBOAbI (II0CJI€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPUOIMKCHHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ACUCTBUTEIBbHBIE YNCIA, BBINOJHATH NMPUKUAKY
pe3yibpTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOMn
(14 9)

JIuneliHoe ypaBHeHue. PellleHne ypaBHEHUMH, CBOAALIMXCS K
JIMHEHHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMH, CBOISALIMXCS
K KBaJpaTHbIM. bUKBaipaTHbEIE YpaBHEHHS.

*[IpuMepbl pelleHUus ypaBHEHUM TPETbE M YETBEPTOU
CTEIEHEN Pa3I0KEHUEM Ha MHOKHTEIN. *

Pemenue 1poOHO-pallMOHaIbHBIX YPaBHEHHH.

Pemennie TeKCTOBBIX 3aj1au aNredpandeckuM METOIOM.

OcBanBaTh, 3aNOMHHATH H TNPUMEHSThL TpaduyUecKHe
METOAbI MPH PEIICHUH ypaBHEHUU, HEPABEHCTB M HX CHUCTEM
(mpu HEOOXOIUMOCTH C OMOpPOMl Ha aJIrOPUTM  yUeOHBIX
JeNCTBUN).

Pacno3sHaBath 11eJIbIC U IPOOHBIC YPaBHEHHUS.

Pemiath JuHeliHble W KBAaJpaTHbie YPaBHEHHs, YPaBHEHUS,
CBOASIIMECS K HHM, TMpoCTelInre JIpoOHO-palioHaTbHbIe
YpaBHCHHSI.

IpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3a7a4,
o0Cy:kI1aTh HX U pelarh TEKCTOBBIC 33aJaud Pa3HBIMH
croco0aMu.

3HAKOMHTBCSI ¢ HCTOPHEN Pa3BUTHS MaTEMaTUKH

YpaBHeHust

JluneliHOE ypaBHEHHUE C JIBYMsI IEPEMEHHBIMU U €T0 IpauK.

OcBauBatb u NPpUMCHATD HpI/IéMBI pemieHusd CUCTEMbI ABYX




U HEPaBEHCTBA.
Cucrembl
yYPaBHEHUI

(14 9)

Cucrema 1ByX JUHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
e€¢ peueHue. PemieHune cucteM JABYX YpaBHEHUMH, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEITIEHHU.
['padmyeckass MHTEpHpETalUsl CHUCTEMbl YPaBHEHHH C JBYMs
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
YpaBHEHHIA, B KOTOPBIX OJJHO YPAaBHECHUE HE SIBIISCTCS JIMHCHHBIM
(o BU3yaJIbHOM OMOPE).

Hcnonb3oBaTh (QyHKIMOHAIBHO-TpadUUecKUe MpeacTaBICHUS
JUISI pellieHHusl M MCCJIeI0OBAHUS YPABHEHUM U CUCTEM.
AHAJTU3MPOBATHh TEKCTHI 3a/1a4, peliaTh UX alredpandyeckum
CHOCOOOM: MePeXOAuTh OT CIOBECHOH (HOPMYITUPOBKU YCIOBUS
3aJ]auu K areOpandeckoi MOJICIU IMyTEM COCTABIICHUSI CUCTEMBI
YpaBHEHHIi; pemIaTh COCTABJICHHYIO CHCTEMY YpaBHECHUH;
WHTEPNPETHPOBATH PE3YJIbTaT.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHenust

U HepaBeHCTBA.
Hepagencrna
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JIvHeiiHbIe HEPaBEHCTBA C OJHOM NMEPEMEHHOMN U UX PEILICHUE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOW U UX
pelenue.

KBaapaTHble HEPABEHCTBA U UX PELLIEHUE.

I'paduueckass  uHTEpHpeTanMss  HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

Yurath, 3anUCBIBATH, IOHHMATb, HHTEPIPETUPOBATH
HEPABEHCTBA; UCIIOJIb30BaTh CHUMBOJIMKY U TEPMHHOJIOTHIO.
BoinoaHsTh MpeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
MpeoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
Pacno3HaBaTth JIMHEIHbIEC U KBaJAPAaTHBIE HEPABEHCTBA.

Pemath, JIMHEHHBIE  HEPABEHCTBA, CHUCTEMbI  JIMHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IOJYYCHHBIC PEIICHMUS.
H300paxkaTh pelllcHUE HEPABEHCTBA U CUCTEMBI HEPAaBEHCTB Ha
YUCJIIOBOM NIPSIMOM, 3amUCBIBATH PEIICHHWE C IOMOIIBIO
CHMBOJIOB.

Pemath KBaJpaTHbIE HEPABEHCTBA, HCIONB3Ysl TrpaduyecKue
MIPECTaBICHUS.

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

DOyHKIUHT
(16 9)

KBanparuunas ynkuus, e€ rpaduk u cpoiicta. [lapaboina,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIUY C HATYPaJIbHBIMU MTOKAa3aTeNIMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

I'papuku QyHkumii: y = kx,y = kx + b,,y = ax’,y = ax’, y

Pacno3HaBaTh BUIbI U3y4aeMbIX (YHKUUN; HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00bACHATh PACIOJIOKEHHE HA KOOPAMHATHOM
IUIOCKOCTH rpadukoB GpyHKuui Buaa: y = kx,y = kx + b,,y =
ax?, y = ax’,

k e .
y =%y = ~ B 3aBHCHMOCTH OT 3HA4CHUH K02 (pPuUIMeHToB;




OIIMCBIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 110 popMmyJie.
I[puBoauTh, mNpUMepPbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peanbHON )KNU3HU, UK, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUYHOMI
Qynkumu  y = ax’> + bx + ¢ (upy  HEOOXOAUMOCTH  C
HaIpPAaBJIAIOIIEH TOMOIIBIO).

CtpouTs 1 H300pakaTh cXeMaTH4eCKH rpadUKH KBaPaTHUHBIX
(yHKuMiA, 3a1aHHBIX GopMyIaMu BUIA Y = ax’, y = ax’> + q,y
=ax +p)? y=ax’> + bx + ¢ (upu HEOOXOAUMOCTH C
BU3YaJbHOU OMOpPONA).

AHAJTU3WPOBATH U IPUMEHSITH CBOICTBA N3YUYEHHBIX QYHKINN
JUIA WX TOCTPOEHHS, B TOM YHCIE C IMOMOIIBIO HU(POBBIX

pECypCoB.

YucjioBble
MoCJIeN0BATEIbHOC
T™H

(15 9)

ITonsATHE YUCIIOBOM ITOCIIENOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNbHOCTH PEKYPPEeHTHOU GdopMyloil u
dbopmyII0ii n-TO WieHa.

ApudmeTrndeckas U reoMmeTpuueckas nporpeccun. Dopmysl n-
ro wieHa apu(pMeTHyecKoil M TeoMeTpPHUYECKOM Mporpeccui,
CYMMBI IIEPBBIX 71 YICHOB.

*N300pakeHre 4YJIEeHOB apu(PMETHUECKOM W TeOMETPUUECKOM
MIPOrpeccuil TOUKaMH Ha KOOPAUHATHOM MIIOCKOCTH.
JIMHENHBIN U SKCIOHEHIMATbHBIA POCT.

CnoxHbI€ MPOIEHTHL. *

OcBauBath U NPpUMEHATb WHJACKCHBIC 0603Ha‘~I€HI/I$[, CTPOMTH
pe4eBbi€ BbICKA3bIBAHUA C HCIIOJIb3OBAHHUEM TCPMHUHOJIOTUU,
CBSI3aHHOM C MOHITHUEM II0CJICI0BATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> (I)OpMYJ'Iy n-ro 4JCHa 1nocjcaoBaTCJIbHOCTH NI

PEKYPPEHTHYIO bopmyiy /| BBIYHCIATH YJICHBI
MOCJIeI0BATEILHOCTEH, 3a/IaHHBIX ATUMH bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

[IOCJIEIOBATEILHOCTH, €CJIM BBINKMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

PacnosnaBath  apupMETHYECKYI0 M T'€OMETPHUYECKYIO
IIPOrPECCUU TPU Pa3HBIX crloco0ax 3a/1aHusl.

Pemarts 3amaud ¢ HCHONAb30BaHMEM (OpPMYyN n-ro 4ieHa
apumeTnyeckoil M TEeOMEeTpPUYECKON Mporpeccuii, CyMMBbI
NEPBBIX /1 YWICHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMAIIHIO.
*U300paxaTh YICHBl TOCIEHOBATEIBHOCTH TOYKAMHM Ha
KOOPJAMHATHOU IIJIOCKOCTH *,

PaccmaTpuBaTh NpuMepbl IPOLECCOB M SIBJIEHUH U3 PealbHON
KHU3HU, WUIIOCTPUPYIOLIME H3MEHEHHE B apU(PMETHYECKOH
MIPOrPECCU, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh




COOTBETCTBYIOIME 3aBUCUMOCTHU TpapuueCcKu*.

Pemarts mnpocreiilmue 3agaum, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJa4d W3 pPEaTbHOU
KM3HM €  WCIONB30BaHHMEM  LUQPPOBBIX  TEXHOJIOTHH
(9MEeKTPOHHBIX TabIUIL, rpaGUUECKOTO KaTbKyJIATOpa U T.I1.).
*PemaTh 33141 Ha CJIO’KHBIE IPOLIEHTHI, B TOM YHCJIE 331a4H U3
peasIbHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJIsATOpA). ™
3HAKOMUTBCS C HCTOPHEH Pa3BUTH MaTEMATUKU.

[MoBTOpEHUE,
00001IeHME,
cucTeMaTu3anmsi
3HAHHMH

(18 u)

UYucina u BbIYMCIeHHs (3aIUCh, CpaBHEHUE, JEHCTBUS C
JICMCTBUTENIbHBIMU YUCJIAMH, YMCIOBas MpsAMas; IMPOLICHTHI,
OTHOLIECHHUSI, IPONOPLIMH; OKPYIJIEHUE, IPUOIMKEHNUE, OLIEHKA;
pelleHrne TeKCTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBanue
anreOpandecKuX BBIPAKEHHUH, JOIYCTUMBIC 3HAYCHHS).
@OyHknuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (YHKIMIA;
rpaduyueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
Omepaly HaJl MHOXXECTBAMH; HCIO0JIb30BaTh Tpaduyueckoe
MPEJCTAaBICHUE MHOXKECTB JJIsl OIUCAHUS PEAIbHBIX ITPOLIECCOB U
SBIICHUH, MIPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.
AKTyaJIu3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBHS,
CBSI3aHHbIE C YHCJIAMH. HATypaJbHOE 4YHUCIO, NIPOCTOEC U
COCTAaBHO€ YHCIIA, JIEJIMMOCTh HATypaJbHbIX YHCEN, MPHU3HAKU
JEIUMOCTH, LIEJI0€ YHUCIIO, MOAYJh 4YHCIa, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIA, apuPMETHISCKUN
KBaJpaTHbI KOPEHb.

BbInoJHATH 1edCTBHUS, CPABHUBATH U YIIOPAA0YMBATH YNCIIA,
MPEACTAaBISITh YUCIAa HAa KOOPAUHATHOW IIPSMOW, OKPYIJISTH
YUCa; BBINOJHATH NPUKUAKY M OLEHKY pe3ysbTrara
BBIUMCIICHHUH.

PemaTh TekcTOBBIE 32424 apU(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3aiaqyu, CoAaepKallue MpoLeHThI, JOJIH,

YacTH, BBIPAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTh TPYAA.

Pa30oupaTh peanbHble KU3HEHHbIE CUTyallud, (JOPMYJIMPOBATH
X Ha A3BIKE MaTEMAaTHUKH, HAXOAUTHb peIHeHI/Ie, HpI/IMeHSISI
MaTeMaTUYECKUN annapar, MHTEPIPEeTHPOBATH PE3YJIbTaT
OnepupoBaTh NMOHATHAMM: CTCIIEHb C IEJIBIM ITOKa3aTeleM,
apudmernyeckuit KBaJIpaTHBII KOPEHb, MHOT'OYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.




BbInoIHATL OCHOBHBbIE JEeMCTBHMS: BBIIOJIHATH PACUETHI 10
dbopmynaM, mpeoOpazoBbIBaTh Ielible, IPOOHO-PAlMOHAIBHbBIE
BHIDQKEHHSI W  BBIPAXKEHUS C KOPHSMH, pEaJTU30BHIBATH
pa3joKeHUe MHOTOWIeHa Ha MHOXHUTENIH, B TOM YHCIE C
UCTIOJB30BaHUEM (OpMYNT pa3HOCTH KBaJpaTOB W KBajapaTta
CYMMBI U Pa3HOCTH (C OMOpPOH Ha CIPaBOYHYIO MH(OPMALIUIO);
HAXOJIUTh JONMYCTUMBIC 3HAYEHUS IEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BHIPAYKEHHM, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYJT pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBaTh noHsATUAME: QYHKIWS, TpaduK QYHKINHU, HYIH
GyHKIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHus, YOBIBAaHHs, HANOOJIbIIIEe M HANMEHBIIICE 3HAYCHHS
byHKIUH.

AHAJIM3UPOBATh, CPABHUBATD, 00CY:KIaTh CBOWCTBA (QYHKIIHUH,
CTPOUTH UX TpapUKU.

OnepupoBaTh NOHATHSIMH: TpPsSIMas MPONOPLIUOHAIBHOCTD,
oOpaTHasi  MPONOPLHOHANBHOCTh,  JIMHEWHas  (QyHKUUA,
KBajpaTHuHas QyHKIus, napadoia, runepooa.

Hcnoan3oBath rpagukm [UIs OIPEIEICHUSA CBOUCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3ajad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAEIHPOBATH C IOMOUIBIO
rpauKoB pealibHbIE MPOLIECCH] U SBICHUS.

Boipaxath popMyJIaMH 3aBUCUMOCTH MEXy BEIMUNHAMMU.

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

7 knacc (He MeHee 68 4)

Ha3Banmue
pa3neina (TemMbl)
Kypca (4uciao

OcHoBHOe cogep:kaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCS




4ac0B)

IIpocreiimmue [Tpocreiimue reoMmerpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPMYJIHPOBATH OCHOBHBIC MOHSATHS U ONPEICICHHUS.
reoMeTpuyecKkne U yribl, MHOTOYI'OJbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYECKUE  (UTYpHI,
durypsi CMexHbIEe U BEpTUKAJIBHBIE YTJIbI. onpeneJsiTh HX B3aUMHOE PAaCIOJIOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabota ¢ npocTeiiimmMu 4yepTexamu. YepTEX MO YCIOBHUIO 33/1auu (C HUCIOIB30BAHHEM CMBICIOBOM
HN3mepenue H3mepenue JMHEHHBIX W YIJOBBIX BEJIMYUH, BBIYMCIICHUE |OMOPHI: HABOJSAIIME BOIPOCH W/WJIM alIropuTMa y4deOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mnomaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiine MOCTPOCHUS C MTOMOIIBIO IUPKYJIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JINHEWHBIE U YTIIOBbIE BETMYMHBI TEOMETPUUECKHUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEpPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTtp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIacCU(PUKALUIO YIIIOB, BHIMHCJIATD JIUHEHHbIE U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJOMKHBbIE HEOOXOAMMbIE
JIOKa3aTeJIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS T€OMETPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TpPEyrojJbHUKaX W  IepBUYHbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUS] O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |ueprexkax (C ykazaHHEM NIPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3sHaku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJbHHUKOB.
CBOliCTBO MeIMaHBI PSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHKE TpeyroibHUKU. [Ipu3Haku
U CBOMCTBA PaBHOOEIPEHHOIO TPEYTOJIbHHKA.

[IpoTtuB OosblIel CTOPOHBI TPEYTOJbHUKA JIEKUT OOJBIIMIA
yTOIIL.

[Ipocreliliie HEpaBEeHCTBA B TE€OMETPHH.
TpeyroiabHuka. HepaBeHCTBO lomMaHOI ™.

**HepaBeHCTBO

BHU3YyaJIbHOU OIIOPOM.

BeiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBaTH ornpeeneHus: OCTPOYTOJILHOTO,
TYHNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEUaHbl TPEYroJbHUKA; CEPEIMHHOr0 MEpIeHIUKYJIsIpa

OTpe3Ka; TNEepUMETpa TPEYTroJbHUKA TPH HEOOXOIMMOCTH C
ONOpPOH Ha aJITOPUTM TMPaABUJIA.




[TpstMOyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyTOJIbHUKA.

CTpouTh 4epTEKU, pemiaTh 3aa4M C IIOMOLIbIO HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTo MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3ajadyax (C MCIIOJIb30BAaHHUEM CMBICIOBOM
OTMOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JICHCTBHI).

Hcnoab3oBaTh IUPPOBBIE PECYpChl sl  MCCAETOBAHUS
CBOWCTB M3y4yaeMbIX QUTyp.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHs T€OMETPHUHU.

IMapaienbHblie [TapamuienpHple npsiMble, uX cBoicTBa. Hakpect nexamue, | @opMyJuMpoBaTh  MOHATHE  MAPAUIEIbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHHUE YTJIbl (00pa30BaHHbIE IPU | HAXOAMTH IPAKTUUYECKHUE TPUMEPHI.
yIJI0B HepeceyeHH MapajuiebHbIX MPSAMBIX CEKYILEH). M3yuaTh cBOiicTBa yrioB, 0Opa30BaHHBIX NpPH IEPECEUCHUU
TPeyroJibHUKa [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  Ye€pe3  PaBEHCTBO |HapajlIeIbHBIX MPSAMBIX CEKYILEH
(14 v) paccTOsHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazarenbcTBa. POPMYIHPOBATH TeopeMy
CyMMa yIJI0B TpEyTroJIbHUKA U MHOTOYTOJIbHUKA. [apaJuIeIbHOCTH  JIByX HPSIMBIX C  [OMOLIBIO  YIJIOB,
BHemHue yrisl TpeyrojpHUKa 00pa30BaHHBIX MPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BoiunciasaTs CyMMy YIJIOB TPEYrOJIbHUKA 1 MHOTOYTOJIBHHKA.
Haxoauth uucioBble U OyKBEHHbIE 3HAUYEHHS YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoicTBa. KacaTenbHas k | @opMyJupoBaThL  ONpeaejeHus.  OKPY)XKHOCTH,  XOPJBI,
U KpYT. OKpyx’HOCTU. OKpYy>XHOCTb, BIHUCaHHas B yroy. *[loHsTHe o|aMaMeTpa W KacaTeIbHOM K OKpyxkHocTH. M3yuaTs uX
I'eomerpuueckue |I'MT, npumenenue B 3amaudax. buccexkrpuca M cepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOCHUA NEPIEHIUKYIISIP KaK TE€OMETPUUECKHE MECTa TOUEK *. HccnenoBathb, B TOM YHCIIE HCIOJIB3YSl HH(PPOBbIE PECYPCHI:
(14 4) OKpy»XHOCTb, OIIMCAaHHAsl OKOJIO TPEYTOJbHUKA. BrrcaHHas B|OKpPY>XHOCTb, BIMCAaHHYKD B yTOJd; LEHTP OKPYKHOCTH,

TPEYTOJIBHUK OKPY>KHOCTb.
[Ipocreiimne 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOM B YI'OJI; PAaBEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoan3zoBath MeToa ['MT s mokasarenbcTBa TEOPEM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIMHHBIX




NEPIEHAUKYIISIPOB K CTOPOHAM TPEYIOJIBHUKA C IIOMOIIBIO
I'MT.*

OBnajeBaTh NOHATHSIMHM  BIIMCAaHHOM U
OKPYKHOCTEH  TpEyroJbHHKA, HAXOAUTH LECHTPHI
OKpPY’KHOCTEH C OIOPOM HA allrOPUTM IIpaBuUIIa.
PemiaTe OCHOBHBIC 3aJa4d HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAHHOMY; CEPEIUHHOIO IEPHEHAMKYJISIpa JaHHOTO OTPE3Ka;
OpsIMOM,  NPOXOAAIIEHd  4Yepe3  JaHHYK  TOYKYy H
NEPIEHANKYISAPHON NaHHOW NPSMON; OUCCEKTPUCHI JaHHOTO
yIia; TPEyroJIbHUKOB IO pa3iIMYHBIM DJJEMEHTaM IIpU
HEO0OXOJMMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

OIIMCaHHOU
3THUX

[MoBTOpEHUE,
0000IeHNE
3HAHMH

4 4)

[ToBTOpeHne u 00001I€HNE OCHOBHBIX MOHSATUH U METO/OB
Kypca 7 xiacca.

Pemiath 3agauym Ha INOBTOPEHHUE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3IMYHbBIMU YaCTSIMU Kypca.

8 ki1acc (He meHee 68 4)

Ha3Baunmue
pasaesa (TemMbl)
Kypca (4ucJ10

OcHoBHOE COAEPKaAHUEC

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yeroipéxyroasnuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YactHbele ciydau | A300pamxaTh U HAXOAUTH HA UEPTEkKaAX UETHIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (TMIPSIMOYTOJIbHUK, pPOMO, KBaJApaT), WX |pa3HbIX BUJIOB U UX DJIEMEHTHI.
(12 9) NpU3HaKK U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroiibHast | @opMyJHpoBaTh omnpeeIeHus: napajuiesiorpaMmma,

Tparneuuy.
*Y nBoeHue Meauansl. LleHTpanbHas cuMMeTpus *

MpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKON
Tparenuy, IpSIMOYTOJIbHOM Tparenuu.

Hcnosb30BaTh 1NpH  pelieHMH NPOCTEHINMX  3a1a4
MIPU3HAKKA U CBOMCTBA: MapajuleIorpaMma, MpsiMOYyIrOJbHUKA,
pomOa, KBajgpara, Tpameuuud, pPaBHOOOKOW Tpameuuu,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATh MeTOA YIBOCHHS MEAMAHBI TPEYTOJbHHKA C
OIIOpPOM Ha AITOPUTM IIpaBUJIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX Quryp.
3HAKOMHUTBHCA C UCTOPUEH pa3BUTHS reOMeTPHM.

11 UCCIICAOBAHUA

Teopema ®aJieca

*Teopema Daiieca u Teopema O MPOMOPIUOHATBHBIX OTPE3Kax.*

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LHUPKYJIS U JIUHEHKHU C

U TeopeMa 0 Cpennsis nuHus TpeyroibHuKa. Tpanenus, e€ cpeHss JIMHUA.  |UCIoJIb30BaHWe  TeopeMbl  @anmeca W TEOpeMbl O
nponopunoHaabH | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  UYETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAaX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPONMOPLUMOHAIBHBIA OTPE30K C OMNOPOM HAa 3pPUTEIBHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTrOJbHUKE. HarJIsiJHOCTb.
TPeYrojibHUKH [Tonobubie  TpeyronmpHuku. Tpu  mpusHaka  momoOus | HaxoauTh mo1oOHbBIE TPEYTOJbHUKHA HAa TOTOBBIX YEPTEXKAX C
(15 9) TpeyroJibHUKOB *. [IpakTrueckoe NpuMeHEHHE. yKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB TONOOHS TpHU
HEOOXOJMMOCTH C BU3YalIbHOI OMOPOIA.
Pemiath 3agaum Ha TOAOOHBIE TPEYTOJHHUKH C TIOMOIIBIO
CaMOCTOATEJIbHOTO IOCTPOEHHUSI YEPTEKEU U HaAXOXKIACHUS
HOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEJBCTBA C MCIOJIb30BAaHUEM IIPU3HAKOB
OJO00MST HECIOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
AITOPUTM YUEOHBIX ACHCTBUH.
IlpumeHsiTh  TNOJNYy4YEHHBIE  3HaHWS  [PU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IpU HEOOXOUMOCTH
C HaIpaBJISAIOUIEH TIOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FEOMETPHH.
ITnomans. [TonsiTHe 06 001IEH TEOPUHN TUIOLIAIH. OgiaieBaTh NMEPBUYHBIMH TPEACTABJIEHUAMH 00 oO1eit
Haxo:xnenue @opmynbl [y IUIOHIAJM TPEYroJibHUKa, MapajielorpaMMa. [Teopur Iomanaun (Mmepbl), ¢GopMyJHpPoOBaTHL CBOWCTBA
omaaei *OTHOIIEHUE TIJIOUIa/Iell TPEYTOIbHUKOB C OOLIMM OCHOBAaHHMEM | IJIOLIA U, BBISICHATD UX HATJISIIHBIA CMBICIL.
TPeyrojibHUKOB WM 00111el BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAgM  Mapajienorpamma,
¥ MHOTOYTOJIbHBIX |Bprunicienue miomaaeil cioxHbIX (Uryp uepe3 pazOHeHUE Ha|TpPEyrolbHHMKA, Tpameudd ¢ ONOpod Ha  CIPaBOYHYIO
¢uryp. [l1omaan |4acTu U AOCTpOECHHUE. * nH(popMaIHuIo.
noxo0HbIX puryp |Ilnomanu puryp Ha KiIeTyaTol Oymare. IIpumensaTs bopmyIbI IO U BBIITyKJIOTO




(14 9)

[Tnomanu mogoOHBIX Guryp. Beraucinenue miomaneii. 3amaun ¢
MPAKTUYECKUM cojepkaHueM. *PelieHue 3agad ¢ MOMOIIbIO
METO/1a BCLIOMOTaTENbHOM IIJIOMIAAN. *

YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEXKIy HUMH C
OIOPOH Ha CIPAaBOYHYIO HHPOPMAIHIO.

Haxoauth 1miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaTOU
OyMmare, HCIOJIb30BaTh pa30MeHNe HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIB30BaHUSA BCIIOMOIAaTEJIBHOU
IUIOLIAM JJI PELICHUS TEOMETPUYECKUX 3a/a4.

Haxoaute 1utomanu mnonoOHeIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh II0MIAAA PA3IMYHBIX MHOTOYTOJIBHBIX (HUTY.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEpKaHUEM
II0CJIE COBMECTHOI'O aHAJIU3A.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3aTenbCTBO M IPUMEHEHHE.
Oo6patnHas Teopema [Tudaropa.

OnpeneneHue TPUTOHOMETPUYECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWS B  MPSIMOYTOJHHOM
TpeyroyibHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOWIEHNsI ~ MEXIY CTOPOHAMH B  TPSMOYTOJBHBIX
TpeyrojapHuKax ¢ yriaamu B 45° n 45°; 30° n 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
NPaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUAMYU TPUTOHOMETPUUYECKHUX (DYHKIUIT OcTpOro
yIia, IPOBepPATh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C OINOpPOH Ha CIPaBOYHYIO
UH(pOPMALIHUIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B
IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriiaMu B 45° u 45°; 30° u
60° ¢ HampPaBIAIONICH MTOMOIIIBIO.

Hcnoan3oBare  (GOpMyNIbl  OpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAXOXKICHUS
COOTHOILIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C ONOPOM Ha CHPaBOYHYIO
UH(pOPMALIHUIO.

IpuMeHsiTH TONyYEeHHBIE 3HAHUS W YMEHUS TIPU pPEIICHUU
MPAaKTUYECKUX 3a7ay (MpH HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPHUH.

OCHOBHOC

Yriabl B
OKPYKHOCTH.

BnucanHble M LIEHTpAJIbHBIE YIUIBI, YTOJI MEXIY KAacaTeJbHOU U
XOPJIOH.

@opMyJIMPOBaTh OCHOBHBIE OIPENEICHUS], CBSI3aHHBIE C
yriaMu B Kpyre (BIMCAaHHBIN Yo, IEHTPaJIbHBIN yTou).




Bnucannsble VYTIbl MEXKIY XOp/IaMHU U CEKYILUMHU. HaxoauTh BIMCAHHBIE YIJIBL, ONMpPAIOUIMECS HA OJHY AYTY,

U ONHCAHHBIE BnircaHHbIE M ONMCAHHBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYHCJIATH YIVIBI C IOMOILBIO TEOPEMBI O BIIMCAHHBIX yTjax,

YeThIPEXyroJbHUK |CBoWcTBa. IIpuMeHeHHe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. TEOMETPUYECKHX 3a7ad. LEHTPAJIbHOM yIJIe IpHU HEOOXOAUMOCTH C BH3YalbHOM

KacarejabHbie B3anmuoe pacnosokeHue AByX OKpykHocred. Kacanwue |omopoi.

K OKPY’KHOCTH. OKPYKHOCTEH. HcceaenoBarhb, B TOM YUCIIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanne BIIMCAaHHBIE U ONMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKPY’KHOCTe# CBOMCTBA U IPU3HAKHU I10CIIE COBMECTHOTO aHAIN3a.

(13 4) Hcnoab30BaTh 3TH CBOWCTBA M INPU3HAKUA IIPU PELICHUU
3a1a4.

IloBTOpEHue, [ToBTOpEeHHEe OCHOBHBIX HOHATUI M MeTONOB KypcoB 7 u §|Pemars 3agayM Ha MOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBSI3U

00001IeHne KJIacCOB, 00001IeHNEe 3HAaHUH. MEXY Pa3IMYHbIMU YaCTSAMU Kypca.

3HAHMH

(44)

9 kjacc (He meHee 68 4)

Ha3Baunmue
pasaesia (TemMbl)
Kypca (4McJ10

OcHoBHOE COAEPKaAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqalomnxcn

4acoB)

Tpuronomerpusi. |OmnpeneneHre TPUrOHOMETpUUECKUX (QYyHKIMHA yrioB oT 0° no|dopmyiaumpoBaTh  ompeejeHHMsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc M cHHYyC HpsMOro W Tymoro yria. Teopema|(QyHKUMH TyNbIX U HPSIMBIX YIJIOB C BH3yaJlbHOM OIOpPO.
KOCHHYCOB H KocuHycoB. (OO6o00méHHas) Teopema CHUHYCOB (¢ paauycom |DopMysnpoBaTh T€OpeMYy KOCHHYCOB U T€OpEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpYykHOCTH). HaxokeHue JUIMH CTOPOH U BEIMYUH | paJILyCOM OMHCAHHON OKPY>KHOCTH).

Pemenne YTJIOB TPEYTOJIbHUKOB. Pemiath TPEyroJbHUKH C ONOPOH Ha aNropuUTM Y4YeOHBIX
TPeyrojibHUKOB ®opmyna MmIomaa TPEYrojJbHUKA Yepe3 JABE CTOPOHBI U YIoJl | IeHCTBUH.

(16 9) Mexy HuMu. @opmyra miIomany 4eTbIpEXyrojbHUKA uepes ero |Pemate  mpakTudeckde  3aaayd, CBOAfAIIHECS] K

JAUuarodHajliv U Yroj MCXKIy HUMHU.
HpaKTI/ILICCKOC NMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KIACHUI0 PAa3/IMYHbIX 3JIEMEHTOB TPECYIOJbHHUKA.




IIpeo6paszoBanne | *[lonsTue o mpeoOpa3oBaHUM 1MOI0OUS. OcBauBarthb MOHSTHE npeoOpazoBaHus no1o0ous.
nojao0us. CoOOTBETCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (QUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MHpHU
Metpuueckue Teopema 0 TIPOM3BEACHUHM OTPE3KOB XOpJ, Teopema o [mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monoous B
COOTHOIIIEHUS B MPOU3BEICHUN OTPE3KOB CEKYyIIHWX, TeopeMa O KBajpaTe |OKpYKaroulei 1eiCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOU. [IpMeHeHne B pelieHny reOMETPUYECKUX 3a1a4. * | *BbIBOAMTHL METPUUYECKHUE COOTHOIICHHSI MEX]Yy OTpe3KamMu
(10 9) XOpH, CEKyLMX M KacaTelbHbIX C  HCIIOJIb30BAaHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIBHUKOB.
Pemarp reomeTrpuyeckue 3ajaud W 3aJaud U3 peallbHOMN
YKU3HU C MCIIOIH30BAHUEM MOJ00HBIX TPEYTOIBLHUKOB. *
BekTopsbl Omnpenenenne BEKTOPOB, CIOKEHHE M Pa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPbl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpA Ha YHUCIIO. HCCJIeI0BATH reOMETPUYECKU (mepemerenue) u
Ou3nYecKuil 1 FreOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOM Ha
Paznoxxenne BekTopa MO JABYM HEKOJUIMHEAPHBIM BEKTOPaM. | BOIPOCHBIN IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
CkansipHoe TPOU3BEACHUE BEKTOPOB, €ro MPUMEHEHUE ISl | YMHOXKEHUS BEKTOpa Ha YHCIIO, HCCJIeI0BATH
HAXO0X/ICHUs JJIMH U YTJIOB. reOMEeTPUUYECKUN U PUBUYECKUIN CMBICIIBI 3TUX OMEPAIIHiA.
Pemienue 3a1au ¢ mOMOIIBbIO BEKTOPOB. Pematp reomMeTpuYecKuMe 3ajJlayd €  HMCIOJb30BaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEKTOPOB.
MEXaHUKH. PackiaapIBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPaAM.
Hcnoan30BaTh  CKAISIPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BuIyHCasATL CyMMy, Pa3HOCTb U CKaJsIpHOE MPOU3BEIEHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJsIpHOE IPOU3BENCHUE [UISI HAXOXKICHUS
JUTH U YTJIOB.
JexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJbHON CUCTEMBI KOOpPJIMHAT,
KOOPAUHATHI Ha | *YpaBHeHUe MpAMON.* VYrinoBol KO3(QHUIMEHT, TaHT€HC YIJia |eKapTOBBIX KOOPAUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, TTapaJuieJIbHbIC U MePIECHANKYIISPHBIE TIPSIMBIE. HccaenoBathb ypaBHEHUE IPSIMOM U OKPYKHOCTH C OIIOPOM HA
9 v) VYpaBHeHHEe OKpYX HOCTH. HaxoxJIeHre KOOpJIMHAT TOYEK |BOMPOCHBIM IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOH.
MeTo KOOpAMHAT IPU PELLIEHUU T€OMETPUYECKUX 3a]1a4.
Hcnonp3oBaHnne MeTOa KOOPAUHAT B IPAKTHUYECKUX 3a7a4ax

HaxoauTs 1eHTp U paanyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
PemaTh 32124 Ha HAXOXK/IEHUE TOUYEK N1EPECEUECHHUS TIPSMBIX
U OKPYKHOCTEH C IIOMOIIBI0 METOIa KOOPAHUHAT.




Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOA(QUIMEHTA MPSIMOI
OpU peLIeHuH 3a7ad, JUlsl ONpPEIENCHHs] PpacloyIOKEHUS
HIPSIMOM.

IpuMeHsATHL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a4ay, JUIS MOCTPOCHHS MaTeMaTHYEeCKUX
MoJienell peasbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab3oBaTbess AN TIOCTPOCHHUS U HMCCIEJOBAaHUMN
HU(PPOBBIMU pECypCaMHu.

3HAKOMUTBCSH ¢ HCTOPHEH Pa3BUTHA F€OMETPUU

IIpaBuabHBIE
MHOTI'OYTOJIbHUKH.
JlanHa
OKPYKHOCTH U
IUIOIIAIb KPYTa.

[IpaBunbpHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE WX 3IJIEMEHTOB.
Yucno m W JyMHA OKPYXKHOCTU. J[JIMHA AYru OKpPYKHOCTH.
Paagnannas mepa yria.

[Inomane kpyra M €ro 3JEMEHTOB (CEKTOpa U CErMEHTa).
Brruncnenue miomaaeit Guryp, BKIIOYAOMIMX 3JIEMEHThI KpyTa.

®opmy.upoBaTh olpeneneHue
MHOI'OYTOJIbHUKOB, HAXOAUThH UX JIEMEHTBHI.
Ilosib30BaTHCSI NOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
IIOMOIIBI0 MPABHJIBHBIX MHOTOYTOJIbHUKOB, OMNPeaeasiTh
YHCIIO 7T, JJIMHY AYTU U paIdaHHYI0 Mepy yrIia 1o oopasiy.

IIpaBUJIbHBIX

Bbruncienue IIpoBoauTh Mepexoa OT paJaHHON MepbI yria K rpalyCHON

omaxei ¥ Ha00OPOT 10 BU3YaJIBHOM OIOpeE.

8u) OmnpeneasaTs II0IIALb KpyTra.
BoiBoauTh dopmyiabl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH NyT, IUIOLAAEH CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBI IIJIaH.
Boruncasite miomand  GuUryp, BKIIOYAIONUX 3JIEMEHTHI
OKPYHOCTH (KpyTa) ¢ OOpOi Ha CLIPaBOYHYIO0 HH(POPMAIHIO.
HaxoauTh momany B 3a1a4ax peajJbHOMN JKU3HH.

JBHsKeHns *IoHsATHE O ABUKEHHUH IJIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOIIUE  IMOHATHS

IVIOCKOCTH [TapanienpHblil IepeHoC, MOBOPOT U CUMMETpUs. OCH U LEHTPHI | IBUKEHMUS, LIEHTPOB U OCEH CUMMETPHHU.

(64) CUMMETPHUH. @opMyJHMPOBATH ONPEICIEHUS TapajUIeIbHOTO TIEPEHOCa,

[Ipocreiire MpUMEHEHNs B pENIEHUY 3a]1a4 *.

IIOBOPOTa M OCEBOM CHMMETPHUH C BH3YaJbHOM OIOPOM.
HaxoanTh HEMOABHXHBIE TOYKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUI IPOCTEHIINX GUryp 1no
oOpasiry.

*IIpuMeHsITh NApPAJLICIBHBIN NEPEHOC M CUMMETPHUIO IIPH
pelIeHNH TeOMETPHUECKUX 3a1au (pa3douparb MpUMEPHI).




Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEIOBAaHUIN IU(PPOBBIE
pecypchl. *

[HoBTOpEHUE,
00001IeHME,
cucTeMaTu3aumsi
3HAHMH

(79)

[loBTOpeHHE OCHOBHBIX MOHSTHH M METOIOB KypcoB 7—9

KJIacCOB, 0000IIEHUE U CUCTEMAaTH3aLMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpsl W WX CBOWCTBA.
H3mepeHne reoMeTpu4eCKuX BEIUYHH.

TpeyroybHUKA.

[TapannenbHble U IEPIIEHNUKYJISPHBIE IPSIMBIE.
OKpyXHOCTh W Kpyr. ['eomeTpuueckue MOCTPOCHHs. YTIbI B

OKPYXKHOCTU. BnucaHHblE U ONHCaHHBIE  OKPY>XHOCTH
MHOT'OyTOJIbHUKOB.

[Tpsimast u OKPY’KHOCTb.

HeThIpEXYroJIbHUKY. Bnucannsie u OIIMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hayana TpuroHoMeTpur. Pemenre oommx
TPEYrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [logoobue. Cummerpusi.
[Tnomane. Beruucnenue miomaneil. [nomanu nogo6HeIx Guryp.
JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

OnepupoBaTh nmoHsiTUAMHU: (HUTYpa, TOUKA, HpsMasi, yroi,
MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBII TpPEyroJIbHUK, MEINaHa,
OucceKTpuca W BBICOTa TPEYrOJIbHUKA, Hapajiesorpam,
poMO, TPSMOYTOJNIbHUK, KBaapar, Tpamenus; OKPYKHOCTb,
KacaTeJbHas; paBeHCTBO M M0J00Ke (PUryp, TpeyroJbHUKOB;
[apajuleIbHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX, YIOJ
MEXIy NpPAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA YyIJa, IUIOIIA/b,
HEPUMETP.

Hcnonb3oBars  ¢opmyabl: 1nepumMerpa M IUIOWAIU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOINAU KpyTa,
00BEMa MPSAMOYTOJILHOTO MapaljiesienuIeaa.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHas CUCTEMA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh OTH IOHATHS A
NPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX Y4EOHBIX MTPEIMETOB.

Pemiate 3ajaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIy pazIM4YHbBIMU YacTsAMHU Kypca.
Boi0upaTs MeTo U1 pELEHNUS 3aa4n.

Pemath 3aa4u 13 OBCEAHEBHON KU3HU.

TEMATHYECKOE INIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHKA»
(IO TOAIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

HazBaumue
pasnesa (TemMbl)

OcHoBHOe coaep:xaHue

XapakTepucTHKA AeTeJTbHOCTH 00YYAIIHXCS




(4uCy10 YacoB)

IIpeacrasiienue [IpencraBnenne nmaHHBIX B Tabmumax. IIpaktuyeckwe | OcBamBaThb  Ha  0a30BOM  YpPOBHE  CHOCOOBI
JaHHBIX BBIUMCIICHUS 1O TaOJWYHBIM JaHHBIM. VI3BlIedueHWe U | MpeACTaBICHUS CTATUCTHMYECKUX HaHHBIX U YHCIIOBBIX
(7 v) MHTEepHpeTanus TaONWYHBIX AaHHBIX. llpakTudeckas paboTa | MacCMBOB € IOMOMIbIO TabIMIl ¥ JMarpamMm  C
«Tabnuup. UCIIOJIb30BAHUEM  aKTyalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe mpeacTaBieHHE NAaHHBIX B BHIE KPYToOBBIX, | (memorpadudeckue JaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOIOUYATHIX) qUarpamMm. UTeHue U MOCTPOCHUE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHONW MPOIYKIHUH,
muarpamm. [IpumMeps! neMorpadudeckux 1uarpamm. 0OIIeCTBEHHBIE U IPUPOAHBIC SIBICHUS).
[IpakTuueckas pabora «/Iuarpammbiy. M3yyats Metoabl paboTbl C  TaOJMYHBIMH U
rpadMUecKUMH TMPEJCTABICHUSIMA JaHHBIX C TIOMOIIBIO
U(POBBIX PECYypcOB B XOJ€ MNPAKTHUECKUX paboT (c
HAIpPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHast Yucnoseie Habopbl. CpenHee aprudmeTniecKoe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHA: YUCIOBOMH
CTATHCTHKA MenuaHa 4yicI0BOro Habopa. Y CTOHUMBOCTb MEIUAHBI. HaOOp, Mepa IeHTPAIbHON TEHICHIMH (Mepa LIeHTpa), B
8 ) [IpakTuueckas padota «CpenHre 3HaYCHUS. TOM 4YHCJI€ CpeiHee apuPMEeTHIeCKOe, MeIMaHa.
HauOonpiiee 1 HauMmeHblllee 3HAYEHMs YHMCIOBOTO Habopa. | OmmchbIBaTh CTaTHCTUYECKHE JIAaHHBIE C  IOMOIIBIO
Pa3zmax. cpenHero apudmMernyeckoro U Meauansl. PemaTts 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIrMIAIHOCTH W/WIN
BepOaIbHOU OIOPHI)
HN3yyars cBOMCTBA CPEIHMX, B TOM YKCIIE C ITIOMOIIBIO
U(POBBIX PECYpcoOB, B XOJie€ MPAKTHUYECKUX padoT, (C
HaMpaBJIsIONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HavMeHbIlIee 3HaUeHHsI YMCIOBOTO MacCHBa, pa3Max.
PemaTth 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJONH  JAHHBIX M  LEJIAMHU
WCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CnydaiiHasi B3MEHYUBOCTh (TipuMepshl). Yactora 3HaueHnit B | *OcBaMBaTh NOHSITHA: YaCcTOTa 3HAYCHHWH B MAacCCHBE
U3MEHYHBOCTh MaccuBe AaHHBIX. [ pynnupoBka. 'ucrorpammsl. JTAHHBIX, TPYNIITUPOBKA TAHHBIX, TUCTOTPAMMA.
(6 9) [TpakTrueckas padota «Ciy4yaitHast U3MEHYHBOCTB». * CTpouTh THCTOTPAMMBI TIO 00pa3ILy




OcBauBaTh rpadUyecKue MPeACTaBICHUS PA3HBIX BUJIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON PabOTHL *

BBenenue B
Teopuio rpagos
49)

*'pa¢, Bepmmna, pedpo. Ilpeacrasienre 3agaun ¢ TOMOIIBIO
rpada. CreneHp (BaJeHTHOCTH) BepiiuHBL Yucio pédep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpeacraBnenue o csizHocTH Tpada. O6xox rpada (diIepos
nyTh). [IpencraBnenue 00 OpHEeHTHPOBAHHBIX Tpadax. *

*QcpauBaTh HOHsTHA: Tpad, BepmmHa Tpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIITUHBI), 1IEMb U ITUKIL.
OcBauBaTh NOHSITHA: NyThb B rpade, SUIEPOB MYTh,
00xo0x rpacda, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh peneHne 3aa4M Ha IOUCK CyMMBbI CTEIIEHEN
BepILUH rpada, Ha mouck obxona rpada, Ha MOUCK MyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HaMpaBIAIOUIEH MTOMOLIBIO.
OcBauBaTh CHOCOOBI NPEACTaBICHUS 3ajJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrHx
OpeIMEeTOB ¢ TMOMOLIbI0 TpadoB (KapThl, CXEMBI,
DIIEKTPUYECKUE IIEMH, (YHKIHOHAIBHBIE COOTBETCTBHS)
Ha npumepax. *

BepositHOCTB M

*Ciy4yaliHbIH ONBIT M Ciyd4aiiHoe coObiTue. BeposiTHOCTh U

*(QcBauBaTh MOHATHA: CIy4YallHBIA OMNBIT M CIydyailHOE

4yacToTa yacTota CcOOBITHS. Ponb ManoBEepOSATHBIX W MNPAKTUYECKH | COOBITHE, MaJlOBEPOATHOE U INPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | cOOBITHE.

coOBITHA UrpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAJOBEPOSTHBIX COOBITUH B

4 4) [IpakTnueckas padbora «Yacrora BeInageHus opiaay.™* npupose W oOIIecTBE Ha BaXXHBIX NpHUMepax (aBapuw,
HECYACTHBIE ciryJau, 3amuTa NIEPCOHAJILHON
uH(popMalnu, nepeaayda JaHHbIX).
M3yuath poibp KIIACCUYECKMX BEPOSTHOCTHBIX MOZENEH
(MOHeTa, UrpajgbHas KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monats W M3y4aThb 4acTOTY COOBITHH B IPOCTBHIX
HKCIIEPUMEHTax, B TOM 4YHCII€ C MOMOILIBIO LU(POBBIX
PECypcoB, B X0/1€ MPaKTUIECKOH paboThHI. *

O06o00menne, IIpencraBnenne  paHHbIX.  OmnwucarenbHas — craTUCTHKA. | [IOBTOPATHL M3YyYEHHOE U BBICTPAMBATHL CUCTEMY

KOHTPOJIb BeposiTHOCTB ciTydaifHOTO COOBITHS. 3HaHUM.

Sy Pemath 3aga4u Ha IPEICTABICHUE U ONIMCAHUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapPAKTEPUCTUK C HAMPABIIAIOLICH




IIOMOUIBIO.

Oobcyxnarb npuMepbl CITy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CIIyYaMHBIX
COOBITHIA, UX POJIU B MPUPOIE U KUZHU YETIOBEKa

8 kiacc (e menee 34 )

Ha3Banue
pasaesa (TemMbl)
(4mncy10 YacoB)

OcHoBHOE CoAEpKaHuEC

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lal()lIII/IXCﬂ

IToBTOpEHHne
Kypca 7 kiaacca
(4 9)

[IpencraBnenne  manHbiX. OmnucarenbHas — CTATUCTHKA.
Crny4aitHast ”3aMeHunBOCTh. CpeHue 4iciIOBOTO Habopa.
Cayuaiinbie coObITHs. BepositTHocTH M yacToThl. Kitaccuyeckue
MOJICTI TEOPHH BEPOSITHOCTEH: MOHETA M UTPaIbHAS KOCTh.

IloBTOpSITH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IPEJICTAaBICHUE U ONHMCAHHWE JAHHBIX C IIOMOIIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum  (mo BU3yaJdbHOW omope) Ha
MPEACTABICHUE TPYINIUPOBAHHBIX JAHHBIX U ONHMCAHHE
CIIy4ailHON U3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeIeTICHUE YaCTOThI CIIyYalHBIX COOBITHUM, 00CYXKICHIE
MPUMEPOB CIYYaWHBIX COOBITHH, MAallOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CITyUYalHBIX COOBITHH, UX POJIH
B [IPUPOJIE U )KU3HU YEIIOBEKa.

OnucarejabHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*OtknoHenus. lucnepcust ynciaoBoro Habopa. CrangapTHoe
OTKJIOHEHHE YHCIIOBOT0 Habopa. Jlnarpammel paccenBaHusl. *

*(QcBauBaTh MNOHATHSI: JUCIEPCUS M CTaHAAPTHOE
OTKJIOHEHHWE, WCIONb30BaTh JTH XAPAKTEPUCTUKU IS
OIMHUCaHUA PaCCCUBaHUA TaHHBIX.

YuacTBoBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUM
WJIM HAJTMYWU CBSI3M I10 TMarpaMMaM pacCeuBaHUS.
CTponTh JaMarpaMMbl pacCeMBAaHUS IO HMEIOIIUMCS
JTAHHBIM, B TOM YHCJIE C TIOMOIIBbIO KOMITbIoTepa (Tocie
COBMECTHOTO aHaln3a).*




MmuoskecTBa
(4 9)

MHOoecTBO, MOJMHOKeCTBO. Orepanuu HaJl MHOXKECTBAMH:
oObenMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIPEACTUTEIbHOE, BKIIIOYECHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHSATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInoansaTs onepanun Ha/JT MHOKECTBaMHU:
00beIMHEeHHE, TIepECeUCHHE, TOToJIHEeHHE (110 00pasity).
Hcenoan3oBars CBOICTBA: IIEPEMECTUTEIBLHOE,
COYETATEIIFHOE, paclpeAeIuTeIbHOe, BKIOYCHUS (C
WCIIOJIb30BaHUEM BU3YAILHOH OIOPHI).

Hcnoawb3oBaTh rpaduueckoe MpeicTaBlieHUEe MHOXKECTB
IpU OMHCAHWUU PEAThHBIX MPOIECCOB U SIBICHUM, MPU
pCILICHUH 3a]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U KypCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BepositHOCTH
CJIYYAHHOr 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinble COOBITHSL.
bnaronpustcTByomue 31eMeHTapHble coObITHS. BeposTHOCTH
coObITHIi. OMBITEI C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
coObITHsAMH. City4aiiHbli BBIOOP.

[IpakTrueckas padota «ONBITHI C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JIIeMEHTapHOe CcOObITHE, Cchoy4dailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarOMPUATCTBYIOIIMX  3JIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.
PemaTh 3a71a4M Ha BBIUMUCICHUE BEPOATHOCTEN COOBITHIT
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIIy4aliHOTO
ombITa (C MCIHOJIb30BAaHUEM 3PUTEIBHONW HATJSTHOCTH
U/Win BepOaIbHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTENH COOBITHI
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM YHCIJI€ C TOMOIIBIO KOMIBIOTEpPaA (C
UCIIONIb30BAaHUEM  3PHUTEIBHOM  HATMSIHOCTH  W/WIU
BEepOATBHOM OTOPHI).

IIpoBoauTs, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AJIEMEHTapPHBIMUA COOBITUSIMH (C MCTIOJIb30BAaHUEM MOHET,
UTPATBHBIX KOCTEH, JIPYTUX Mojiesnen)
B XOJI¢ TMPaKTHUYECKOW paboThl (C HCIOIB30BAHHEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(44)

B

*JlepeBo. CBoMcTBa  JepeBa: E€IUHCTBEHHOCTh  IyTH,
CYILIECTBOBAHUE BUCSAYEH BEPLIMHBI, CBSI3b MEXKIY YUCIOM
BepIIMH U ynciaoM pédep. [IpaBuino ymHOXeHuUs. *

*(QcBauBaTh NOHSITHSI: JIepeBO Kak rpad Oe3 mwukia,
BHCsYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




HN3yuaTs cBoiicTBa [epeBa: CyILIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXAYy JIBYMs
BEpPILIMHAMU, CBSI3b MEXAY YHMCIOM BEPLIIMH U YHUCIOM
pedep.

YuyacTBoBaTh B 00CY:K/I€eHUHU PelLIEHUs 321241 HA TIOUCK
U TEpPEUMCIICHUE IMyTel B JIepeBE, OMNpPENEICHUE YHUCIIa
BepIINH UK pédep B aepeBe, 00x01 OMHAPHOTO IepeBa, B
TOM YHCJI€ C TPUMEHEHUEM TPaBUJIa YMHOKEHHUS. *

Cayuaiinbie
coObITHA
8 1)

*[IpoTuBomnonoxHoe  cobbithe.  Juarpamma  Diinepa.
OO0benuHeHne W TmepeceueHue coObiTHil. HecoBmecTHbIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTed. [IpaBuio
YMHOXEHHUSI ~ BEPOATHOCTEH.  YCIOBHAs  BEPOATHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cimyuyaitHOTo
JKCIIEPUMEHTA B BUJE JIepeBa. *

*(OQcBauBaTh MOHSITHSI: B3aMMHO IMPOTUBOIOJIOKHBIE
COOBITHSA, OMEpalK Haa COOBITUSIMH, OOBEAMHEHUE U
nepeceyeHne coObITUH, Auarpamma Oitnepa (Ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.
M3yyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JIBYX
coObITHIA ((hOPMYJIIBI CIIOKEHUS BEPOSATHOCTEH ).
YuyacTBOBaTh B 00CY:KI€HUM pelleHHs] 3271a4H, B TOM
quclie TEKCTOBBIE 3a7jaul Ha OIpe/eICHUE BEpOSTHOCTEHN
O0OBeAMHEHUS U TEpPECeUeHUsi COOBITUH C MOMOIIBIO
YUCIOBOW MpsIMOW, JAuarpamMMm Oinepa, (GOpMYyJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBarthb MOHATHSA: IIPABUIIO YMHOXKCHHS
BEpPOSITHOCTEM, YCIOBHAs BEPOATHOCTh, HE3ABUCUMBIE
COOBITHSI IEPEBO CIIy4alHOTO OIbITA.
M3yuath cBoiicTBa  (OmpejerneHus)
COOBITHH.

YuyacrBoBaTh B O0CY/KICHHUM PpPeELIEHHUS 3aJa4M Ha
OTpeziesIeHUE U UCII0JIb30BAHNE HE3aBUCUMBIX COOBITHM.
YuyacrBoBaTh B O00CY/KICHHMM PpeELIEHUS 3aJa4M Ha
MOUCK BEPOSTHOCTEH, B TOM UHCJIE YCIOBHBIX, C
MCIIO0JIb30BaHUEM JIEpEBA CIIyYalHOTO onbITa.*

HC3aBUCHUMBIX

O000menue,
KOHTPO.JIb
4 )

[IpencraBnenune manapix. OnucaTenpHas cTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPHKHU.

IloBTOPSITH HW3y4YEHHOE W BBICTPAMBATh CHCTEMY
3HAHUU.
PemaTp 3agaun Ha NIpEICTAaBICHUE U ONTMCAHUE IAHHBIX C




TTOMOIIIBIO M3YYCHHBIX XapaKTePUCTHK (c
MCIIOJIb30BaHUEM BU3YAJIbHOH OIMOPHI).

*Y4yacTBOBaTh B 00CY:KI€HHH pelleHus™ 3aaauM C
npUMeHeHneM rpados.

Pemate 3agauM  HA  HAXOXKJICHHE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHSA MO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MOXKHBIMHU
AJIEMEHTapPHBIMU COOBITUSAMH (C BU3yaJIbHOU OTIOPOHA).
*Y4yacTBOBaTh B OOCY:KI€HHHM pelIeHusi™ 3aJayM Ha
HAXO0X/ICHUE BEPOSTHOCTEH OObEIUHEHHS U MepeceucHus
COOBITHIA, B TOM YHCJIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBOBaTh B 00CY:KIeHMHU pelIeHUsi* 3aJauyM Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yucia
COUeTaHMIl), HA HaXOXICHHE BEPOATHOCTEH COOBITHI C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
UCIIONIb30BaHUEM TpeyroyubHuka [lackans.

9 kanacc (He MeHee 34 4)

Ha3Baumue
pasaesia (TemMbl)
(4ucy10 YacoB)

OcHoBHOE COAECPKaAHUEC

XapaKTepncTnKa HECATECJIbHOCTH Oﬁy‘{alOllll/IXCﬂ

IToBTOpEHHE IIpencraBnenne  paHHbIX.  OmnucarenbHas  CTaTUCTHKA.
Kypca 8 kiacca Onepanuun Haja coObITHsAMHE. He3aBUCUMOCTh COOBITHH.
4w

IToBTOPATH M3Yy4YEHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a1auu Ha IPEJICTABICHUE U ONMCAHUE JIAHHBIX.
Pemiate 3agaum Ha  HaxOXICHHME BEPOSTHOCTEH
00BbEeIMHEHNS U TIepPEeceYeHUs: COOBITHH, B TOM 4YHCIIE
HE3aBUCHUMBIX, C HCIIOJIB30BaHHUEM rpa(bnquKHx
IIPEJICTAaBICHUN U JIEpeBa CIIy4ailiHOTO OIIbITA.

Pemath 3agaun Ha mnepedncieHue KOMOMHAIM (dyucia




IIEPECTAHOBOK, UHMCJIAa COYETAaHUM), Ha HaXOXKJIEHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C CIIOJIb30BaHUEM TpeyrojbHuka [lackans

9J1eMeHTBI
KOMOMHATOPUKH
44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. llepecTaHOBKH.
®aktopuasi. CodyeTaHusd U YUCIO codeTaHUU. *TpeyroabHUK
[Tackamns.* IIpakTrueckas pabora «Bpruncienue
BEPOATHOCTEHM C UCMOJIH30BAaHUEM KOMOMHATOPHBIX (PYHKIIHIA
3JEKTPOHHBIX TAOIUIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHSATHA:
KOMOMHATOPHOE MPaBUJIO YMHOXEHUS, YINOPAJOYEHHAs
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (PaKTOpHAT YHCa,
COYETaHue, YUCII0 coueTaHui, *Tpeyroiapauk [lackans.*
Pemiate mpocreiilniue 3agauM  Ha  IEpEUYMCIICHUE
YHOPSAA0YEHHBIX Tap, TPOEK, IEPEUUCIICHHE TEPECTAaHOBOK
U COYCTAHWHA JJICMCHTOB pPA3JIMYHBIX MHOXECTB (I10
oOpasiy).

Pemats mpocreiimme 3asauyM Ha NPUMEHEHHUE 4YHCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HeloToHa) (c HanpaBisAIOUIel OMOIIBIO).

Pemarb, mnpuMeHsii KOMOMHATOPHKY, 3aqadyd Ha
BBIYUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpPaKTHUECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

*['eomeTpuueckasi BepossTHOCTh. CitydaifHbIi BEIOOpP TOUKHU U3
(Gurypsl Ha IJIOCKOCTH, U3 OTpe3Ka, U3 Ty OKPYKHOCTH. *

*(cBanBaTh MOHSTHE T€OMETPUYECKON BEPOSITHOCTH.
YuyacTBoBaTh B 00CYXK/I€HUM peLIeHUsl 3aJa4yu Ha
HaXO0XJIEHNE BEPOSATHOCTEN B OIBITAX, IPEACTABUMBIX KaK
BbIOOP TOYEK M3 MHOTOYIOJbHUKA, Kpyra, OTpe3Ka WIIHN
JyTH OKPY>KHOCTH, YUCJIOBOT'O IIPOMEKYTKA *

HcnuiTanus
Bepnyn
(6 )

Hcneiranne. Yenex u Heynada. Cepust MCIIBITaHUM 10 IEPBOTO
ycnexa. HWcnbeitanus bepnymiu. BepostHoctu coObiTuil B
cepun ucnbiTauuii  bepunymmu.  Ilpaktuueckas pabota
«HcnbiTanus beprymamy.

OcBauBaTh Ha 0230BOM ypPOBHE NMOHATHS: MCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U HeyJaua),
CepUsl HUCIBITAaHUM, HACTYIJIEHME IIEpBOro  yclrexa
(neynaun), cepus ucnbiTanuii bepuym.

Pemrare  mpocreiiliume 3axayd Ha  HAXOXIECHHE
BEPOATHOCTEH COOBITHI B CEpUU UCHBITAaHUII 10 TIEPBOTO
ycrexa, B TOM YHCJe C MpUMEHEHHEM (OpMYJIbI CyMMBI
FeOMETPHUECKOI Mporpeccuu (C OMopoil Ha CIPaBOUYHYIO




UH(OPMAILIHIO).

Pemiate  mpocreiimime 3axaum Ha  HAXOXACHHUE
BEPOSTHOCTEW  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIBITaHUN bBepHyuiM, Ha HaX0XIEHHE BEpPOSITHOCTH
ONpEAENEHHOIO YHUCIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
bepryu (¢ BU3yainbHOM ONOPO¥A).

H3yuats B X0/1e NpaKTH4eCKOil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(GPOBBIX PECYPCOB, CBOWCTBA BEPOATHOCTH B
cepuu ucnblTanui beprysum

Cayuaiinas
BeJINYHHA
(6 1)

CnyualiHas BeJMYMHA W PACIpPEAEICHHE BEPOSITHOCTEM.
MaremaTnueckoe OXHIAaHME W JUCIEpPCHs  CIydailHOM
BCINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOI0o OXHUJIaHUA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6obIINX uncen. 3MepeHne BeposITHOCTEN
C oMol11bto yacToT. [IpuMeHeHne 3akoHa GOJIbIINX YHUCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: ClydanlHas
BEJIMYNHA, 3HAYEHUE CIly4aliHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u o00cy:RknaTh IpUMEPBl TUCKPETHBIX U
HEIPEPBIBHBIX CIIyYalHbIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHMCJIEHHOCTb HACEJICHNUs, IPYTUe U3MEHUYNBbIE BEIINUUHBI,
paccMaTpuBaBILIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombiTaMu (OpocaHWE€ MOHETBHI, WUIPAJIBHOM KOCTH, CO
CJly4aifHbIM BBIOOPOM M T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  TNOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIUYMHBI KaK
TEOPETHUYECKOE CPEAHEE 3HAUCHUE, TUCTIEPCUs CITy4YallHON
BEJIMYMHBI KaK aHaJIOT JUCIIEPCUU YUCIOBOr0 Habopa.
Pemate 3amaum Ha BBIUUCICHUE MAaTEMAaTHYECKOIO
OXKHMIAaHWS W JUCIEPCUU  JUCKPETHOM  CIIy4alHOU
BEJIMYUHBI 110 3aJJAHHOMY PAaCIpEACIICHUIO, B TOM YHUCIIE
3aJjay, CBSI3aHHBIX CO CTPaxOBaHUEM U JOTepesiMH (C
HaIPaBJISAIONMICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIUCIIEPCUEN HEKOTOPBIX pACHpENeNIEHH, B TOM 4YHUCIE
pacnpeneneHus ciay4yaiiHOW BETMUMHBI «YUCIIO YCIIEXOB» B
cepuu UCHbITaHuN bepHysum.

M3yyaTrp 4YacToTy CcOOBITMS B  MOBTOPSIIOIIUXCS




CIIy4alHBIX OIIBITAX KAK CIIy4YalHYIO BEJIUYUHY.
3HaKOMHMTBCS C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnu): npu Oo0NBIIOM 4YHCIE OMNBITOB YacToTa
coObITHSI OJIM3Ka K €0 BEPOSITHOCTH.

PemaTtsp 3a1aun Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO0cyk1aTh poJib 3aKOHA OOJIBIINX YKCEN B 000CHOBAHUHT
YaCTOTHOT'O METOJ1a U3MEPEHHUS BEpPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTHUCTUYECKON YCTOMUMBOCTH B U3MEHUMBBIX SIBICHHUSIX,
pOJb 3aKOHa OOJBIIMX YHCEN B NPUPOAEC M B JKU3HU
YeloBeKa.

O6006menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  aHHBIX.
BepositHoCcTh CIIy4aitHOTO COOBITHA.
koMOuHaTopuku. Ciy4aifHble BEIMYMHBI U PACIIPEICTICHHUS.

OmnucarenbHas  CTaTHUCTHKA.
JIEMEHTEHI

IloBTOpSITH M3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTsp 3aga4n Ha NpeICTaBICHUE U ONKMCAHUE TAHHBIX.
PemaTth 3aqaum Ha HAXO0XKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCI€ B OINBITaX C PABHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITHUSIMY, BEPOSITHOCTEH
O0OBeAMHEHUS ¥ TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CITyYaWHBIX UCTIBITAHUI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YICOHO-METOAMYECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHWKH U 3aJaYHUKH, OJICKTPOHHBbIE OUOIMOTEKH, BUPTYyaJbHbBIE
7ab0paToOpuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIHMH IMUPPOBBIX 00Pa30BaATEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH JIJIi OOYUCHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (IIU(PPOBOM) BHUJIEC U PEATU3YIOMIUMH

(MyJIbTUMEIUNHBIE TPOTrPaMMBI,

nunakTudeckue Bo3MokHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00Opa30BaHUHU.
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