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®denepanpHas paboyas mporpamma o yueoHomy npeamery «Marematukay (0a30BbIi
ypoBeHb) (mpemMeTHass obOmactb «Maremarnka u  WHGOpMATHKa»)  (manee
COOTBETCTBEHHO — TIporpaMma MO MaTeMaTHuKe, MaTreMaThka) BKJIIOYaeT
MOSICHUTENIBHYIO  3alMCKYy, COAEpKaHUe OOydeHUs, IUIAHUPYEMbIE pe3yIbTaThl
OCBOEHUS IPOrPAMMBI [0 MaTeMaTHUKe.

[TOACHUTEJIBHAA 3AIINCKA

PabGowass nmporpamma mo MareMaTuke JUIsi OOyYaroIMXCsl C 3aJepiKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHus
HOATOTOBJIEHa Ha OCHOBe @enepanbHOr0 ToCyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOro oduiero oopasosanus (IIpukaz Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), denepanbHO ananTUPOBAHHOU
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JJIsl 00YUYaOIINXCS C
OrpaHUYECHHBIMA BO3MOXHOCTAMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosi6pst 2022 . Ne 1025), denepanbHO paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o ydeOHOMy mnpeamety «Maremarnkay, denepasbHON MPOrpamMMBl
BOCIIUTAHUSI, C YUYETOM PaCHpe/leIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbrataM  ocBoeHuss ~— DenepanbHON  aJanTUPOBAHHOW  00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOTO 0O1Iero oOpa3oBaHUs sl OOy4YaloLIUXCA C 3aJepiKKOU
IICUXUYECKOro pa3BuTus. B palouell mporpamme y4TeHbl HJE€W U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTukay

VYuebusiii mpeamer «MareMaTtukay BXOAUT B MNPEAMETHYHO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHHOU
KyJBTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJb30BaThCA
NITOPpUTMAaMH, a TaKXXe MPHOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. YueOHbIi mnpeamer pa3BUBacT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHAIBHYI0 TIPaMOTHOCTb,
YMEHUST ~ BOCIHPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  HHGPOPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOydeHune maremMaTtuke NaéT BO3MOXXHOCTh pa3BUBaTh y oOyuwaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIIBHYI0O U HH(POPMATUBHYIO peub, yMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKECHUS
CYXIEHUHN U HAIJIATHOTO X MPEICTABICHHUS.

HeoO0XoqumbIM KOMITOHEHTOM OOIEH KyIbTYphl B COBPEMEHHOM TOJKOBaHUU
ABNSIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIUYHMI OT METOJIOB JPYIHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelleHUs] HAay4YHbIX WU MPHUKIAJHBIX 3a7ad. TakuMm 00pa3oMm, MaTreMaTh4eckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl YEJIOBEKA.



W3ydyeHne MareMaTWKH TakKXe CIOCOOCTBYET AICTETHUYECKOMY BOCIHUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SLIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCIPHUATHIO TEOMETPHUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHBIX OTpeOHOCTEM oOyuatonuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3[IP nHambosiee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUN CJIOBECHO-JIOTMYECKUX (OPM MBILIUIEHUS, I03TOMY aOCTpakTHBIE MU
OTBJICUCHHBIE KATETOPUH MM TPYIHOAOCTYIHBL. B TOXe BpeMms NpU CIENUAIBHOM
oOydeHuu oOyyaromuecss MOTYT BBINOJHATH 3aJaHusl 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HAa AHAJIIOTMYHOE 3aJIaHUE
YCBOEHHOT0 crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsiiok nercteuid. [lpu ympouieHnu, npeoOpa3oBaHUU BBIPAKEHUN ydalluecs C
3[IP HEe MOryT CamMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS J1ecTBU. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOEHHUS HaBbIKa
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. MM MaiogocTynmHO
COBEpIIEHHE 00paTUMBbIX ONEpaLIU.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OIEpalui, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHHUS 3aTPYAHSIOT u3yuyeHue Tembl «DyHKuum»: npu
onpeaeneHu  (YHKIUOHAJIBHOW 3aBUCUMOCTH, HPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONIb3YysI T€OMETPUUECKHH, anreOpandeckuid, GyHKIIMOHATBHBINA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHAIOTCS clenaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTAIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCy X 1eHNs. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OLIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydyaromiyecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTHh YEPTEK K YCJIOBHIO, B NUCHbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOM3BEIEHUSI YUYEOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa MaMsTH.
OO6yuarouumest ¢ 3IIP TpeOyercsi Gosibllie BpeMEHHM Ha 3aKpeIUieHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



JUia  npeonosieHuss  TPYJHOCTEH B M3YyYEHUM Yy4yeOHOro IpeaMeTra
«MaremaTuka» He0OXoAMMa afanTaius oobemMa 1 Xapakrepa yueOHOro maTepuania K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHBINH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATH
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; MCKJIIOYaTh OTJIEJIbHBIE TPY/IHbIE JIOKa3aTeIbCTBA;
TEOPETUYECKUN MaTepual PEKOMEHAYETCS H3ydaTb B IIPOLECCE IPAKTHYECKON
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YallUXCs HA YPOKaX MaTeMaTUKH CIHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHIO OAa3UCHBIX MaTEeMaTHYECKHX 3HAHUM U
YMEHHUM.

Heau n 3axaun u3ydenust yaeOHoro npeamera «MareMaTuka

[IpuopuTeTHBIME 1EISIMU O0YYECHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYHMHA,
reomMeTpuueckas  (Gurypa,  TnepeMeHHas,  BEpPOATHOCTb, byHKIUA),
00eCIeynBalONIUX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* nonpeneHue oOyyaromuxcss ¢ 3[IP Ha pocTymHOM Uit HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATUKH M OKPYKAIOIIEro MHUpa, MOHUMaHUE
MaTEeMaTHKHU KaK 4acTH OOIlel KyJIbTyphl UETIOBEYECTBA;

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYaromuXxcs C
311P, mo3HaBarenbHONM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YUYECHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacro3HaBaTh  TPOSIBJICHHS ~ MaTeMaTHYEeCKUX  TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX JKWU3HEHHBIX CHUTyallUsIX U MPU H3YUYEHUH
JIPYTUX YU4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JIM, TPUMEHSITh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, WHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1efiel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku ydeOHO-NO3HABATEILHOMN
NEATEIIbHOCTH: TUIaHUpPOBaHUWE pPaOOThI, MOWCK palMOHAJIBHBIX MYyTEeH ee
BBITIOJTHEHUSI, OCYIIECTBIECHUSI CAMOKOHTPOJIS;

" CroCOOCTBOBaTh MHTEIUICKTYaJIbHOMY pa3BUTHUIO, (OpMUpOBATH KadyecTRa,
HEO0OXOIUMBbIE YETIOBEKY JIJISl TIOJTHOIICHHOW JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MATEMATUUYECKOW AESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH;

* (opMUpOBaTh KIIOYEBHIE KOMIICTCHIIMHM YYalluXcsS B paMKaxX MPEIMETHOU
obmnactn «Martematrka 1 HHPOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBJISTh KOPPEKIMIO MO3HABATEIbHBIX MpolreccoB oOyuaromuxcs ¢ 311P,
HEOOXOMUMBIX [III OCBOCHHS TPOrPAaMMHOTO MaTepuajia To y4eOHOMY
peMeTy;

" MpeaycMaTpuBaTh BO3MOKHOCTH KOMIICHCAITUU OOpa30BaTENbHBIX Je()HUINTOB
B OCBOEHUH IPEIUIECTBYIOUIETO MPOTPAaMMHOIO Marepuaia y oOydaroImxcs C
3I1P u HEnOCTaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH;

" chopMHUPOBATH YCTOMUUBBIA HHTEPEC YUAITUXCS K TIPEIMETY;

" BBISBJISITH U pa3BUBATh MAaTEeMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OcHOBHBIEC JIMHUM COJEPKaHMs Kypca MaTteMaruku B 5—9 knaccax: «Yucna u

BBIUMCIICHUS», «AlreOpa» («Anredpanueckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
CBOICTBaY, «3MepeHrne reoMeTpUYECKUX BETUYUHY ), « BEepOSITHOCTh U CTAaTUCTUKAY.
JlaHHbIE JTMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaXKasi B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBHUCHMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE€ U
B3amMmopeiicTBuu. Kpome »3Toro, ux oOBEOWHSET JOTHYEcKas COCTaBISIONIA,
TPAAUIIMOHHO TIPHCYIas MaTeéMaTHKe W TPOHU3BIBAIOIIAS BCE MaTeMaTHYECKHEC
Kypchl u coaepxkarenbHbie JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUs
TpeOOBaHME «yMETh OIMEPHUPOBATh TOHATHUSMHU: OIpENEICHHEe, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMCHHE pACIO3HABAaTh WCTHHHBIC W JIOKHBIC BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHUIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (hOpMHUPOBAHUE JIOTHYECKUX YMEHUM
pacrnpezaenseTrcs IO BceM TojaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHUsI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaram
OCBOCHHUSI pabouell mMporpaMMbl, paclpeneNéHHbIM 10 TrojaM  OOy4YeHUs,
CTPYKTYPHPOBAHO TakKMM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHHIIMITHAIBHBIM
BollpocaM  oOydaromuecsi oOpamjajiuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHUE
MaTEeMaTHYCCKUMHU TOHATHSIMH W HaBBIKAMHU OCYIIECTBIBUIOCH TOCIEIOBATEILHO U
MOCTYNaTelbHO, C COONIOACHHEM MPUHIIMIA MPEEeMCTBEHHOCTH, & HOBBIC 3HaHUS
BKJIIOYQJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYEeCKUX MPEICTaBICHUN OOYyYaroIIMXCs C
3I1P, pacimpsas u yniyomnsis e€, o0pa3ys MpOYHble MHOKECTBEHHBIE CBs3u. OO1ue
e u3ydeHus: yueoHoro npenmera «Marematukay npeacraBieHsl B dDenepanbHoi
paboueii mporpaMmMe 0CHOBHOTO 00IIIer0 0Opa3oBaHUsI.

Ocob0enHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMy mpeamery «MaTemaTtuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHUS MPOrPaMMHOIO MaTepuaja oO0ydarolUuMUCs C
3I1P. bonpiioe BHUMaHue yaensercs 0T00py y4eOHOro marepraia B COOTBETCTBUH C
INPUHILIUIIOM JOCTYIHOCTH TPU COXpaHEHUH 0OIero 6a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COZIEPKaHUI0 U 00beMy OBITh alanTUPOBaHHBIM 11 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynth OBJaAeHUME MarepuaioM oOyuaromumuci ¢ 3[IP mocpeactBom ero
J€TaIbHOTO OOBSICHEHUS C CUCTEMATHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3Yys MPHUEMbl aKTyadu3aluu (BU3yaJibHas OIOpa,
MamsTKa).

[Iporpamma  mpeaycMarpuBaeT  BHECEHHME  HEKOTOPBIX  M3MEHEHMM:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTIEIBHBIX TEM WU
LEJbIX Pa3fesioB B MaTepPHAIIbI ISl 0030pHOTO, 03HAKOMHUTEIBHOTO U3YUYCHHUS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBbHOM IUIAHE W3Y4YalOTCA CIEAyroIue TeMbl: «Pumckas
Hymepauusi», «PaBubie  ¢urype», «Uumunaap, komyc, map», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopaynp uucnay, «YucinoBble NpoMEKXYTKH»; «MacmTtad» (uM3yuyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
UCIIOIb30BAaHUEM LUPKYJA, JMHEHKH, YrOJbHUKA, TpaHCHOpTUpa», «JlinHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsiMmbie», «OceBas U LEHTPAJIbHAsI CUMMETPUN» (U3ydaeTCsi B Kypce T'€OMETPHM);
«beckoHeuHbIe TMEepPUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe NpuONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

YMeHbIIAaETCA KOJIMYECTBO 4YacOB HaA cleayromue TeMbl: «Pemenue
JOrUYeCKun 3amau», «JlimHa otpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOH(Urypanuii U3 dacteid MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Ooymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «HaubGonbimmii oOmumii
JICUTENIb U HauMEHbIllee oOlee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEACHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHarteno», «HaxoxxaeHue dvactu 1eiaoro u
1ejgoro mo ero yactuy». «OKpyrjieHue ACCATUYHBIX AapooOeity. «Pemienue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPAKECHUIA
[0 YCIIOBUIO 3a/Jaun». BhICBOOOAMBIIMECS Yachl MCIONB3YIOTCS Ha MOBTOpPEHHUE (B
Havaje U KOHIIE y4eOHOIo rojia), Ha u3yuyeHue HanboJsiee TPYIHBIX U 3HAUYUMBIX TEM:
B V KJlacce — Ha pellleHHe ypaBHEHUH, MPUBEICHUE APOOM K HOBOMY 3HAMEHATEIIO,
YMHOXXEHHE M JCJIICHHE NECATHYHBIX Jpo0Oeil, usmepeHue yrioB; B VI kiacce —
JNEUCTBUS C TIOJOKUTEIBHBIMU M OTPULIATEILHBIMU YHCIIAMU, PEIIEHUE YPaBHEHUU,
CIIOK€HHWE M BBIUUTAHUE YHCEN, COAEpXNAIIMX LENyl MW ApOoOHYH 4YacTh, Ha
YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX JpOOEH.

Aunredpa

B 03HaKOMHUTENBHOM IJIAHE U3YUYarOTCs CIEAyIoIMe TeMbl: «ppaunoHanbHbie
yucna. JleWcTtButensHble  uyuciay, «CpaBHEHHE  JCHCTBUTENIbHBIX  YHCE,
apuMeTHIECKUEe JCHCTBHS C JICHUCTBUTEIBbHBIMH 4YHcIaMu», «HaxoxaeHue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUW TPETbEU M YETBEPTOM CTEIICHEU PAa3JI0KEHUEM Ha MHOXKUTEIN», « DyHKIHS
y =Vx 1 ee Tpadux», «IIOrpelmHOCT, U TOYHOCTb TPHOMIKEHUD, «UeTHBIE U
HeueTHble QYyHKIMN», «DyHKIHA y=X"», « DyHKIMA y= ax’, ee rpadMK ¥ CBOWCTBA.
I'paduku GpyHkumil y= ax*> + n u y=a(x-m)?*, «YpaBHEHHUE C IBYMs NIEPEMEHHBIMH H
ero rpapuk», «['paduueckuii crmoco® pelIeHHs CUCTEMBI  ypaBHEHHID»,
«M300paxenue 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil TOUKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIHAIbHBIN pocT. CloxkKHBIE
IIPOLICHTBD.

YMEHbIIAETCA  KOJMYECTBO 4YacoB Ha u3ydeHne TteM: «Dopmyns,
«Jloka3aTenbcTBO TOXKAECTBY, «JIMHEWHOE YpaBHEHHE C JBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduyeckoe perienne
JIMHEHHBIX YPaBHEHUI U CUCTEM JMHEHHBIX YpaBHEHMID», « CBOMCTBA KBaJApaTUIHOU
byHKITUN.

BricBoOOIMBIIIMECS YaChl UCHONB3YIOTCS: JJI Jydlleld MpopaboTKu Hambosee
BAXHBIX TeM Kypca: «Pemenue ypaBHeHMiI», «PemieHue CHCTEM ypaBHEHUI»,
«CoBMecTHbBIE JeHCTBUA C JpoOsiMmuy», «lIpumeHeHue CBOWCTB apudMETUYECKOTrO
KBaJIpaTHOTO KOPHs»;, Ha T[OBTOpPEHHE, pElIeHre 3ajad, MpeoOpa3oBaHue
BBIPAKEHUH, a TAK)KE Ha 3aKPETUICHUE U3YYEHHOIO0 MaTepHaa.

I'eomeTpus

OCHOBHOE BHHMMaHHE YJEISIETCAd NPAKTHYECKOM HANPAaBIECHHOCTH Kypca,
UCKIIIOYMB W YIPOCTUB HAMOOJEe CIOXKHBIA JUIsl BOCHPUATUS TEOPETUUYECKUN
Marepuasl. Ha ypokax reoMeTpun MakCUMaJIbHO UCIIOJB3YIOTCS HAIISAHBIE CPEACTBA
oOydeHus, OOJbIlI€ MPOBOJAUTCA MPAKTHUUYECKUX pabOT C Yy4YaluMMUCH, pelarcs
3agaun. CTpOUTh pelIeHHE 3ajlad MPU MOCTOSHHOM OOpAIlleHHH K HArJISIAHOCTH —
PUCYHKAM U YepTEkKaM.

O3HaKOMHTENBHO HAKOTCA TEMBL: «TeopeMbl M 10Ka3aTelbcTBO. AKCHOMBI»,
«/lokazaTenbcTBO  OT MPOTHBHOrO», «CylEeCTBOBaHWE W  E€IWHCTBEHHOCTH
NEPHEHANKYJISIpAa K NpAMOi», «MeToa reoMeTpudeckux MecT», «Metoj yJIBOeHus
MeauaHby, « Teopema @aneca U TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojpHuka», «l/3MeHeHHWe TpPUrOHOMETpUUYECKUX  (PYyHKUMHA Tpu
BO3pacTaHuu yraa», «QPopMynsl I pPaguyCcoB BIIMCAHHBIX M OIHMCAaHHBIX
OKPYKHOCTEM  NPaBWIBHBIX  MHOIOYTOJIBHHKOB»,  «YPaBHEHHE  MPAMOW»,
«JIBmxenne», «CBOWCTBA ABMKEHUs», «Teopema O MpOU3BEAEHUN OTPE3KOB XOPH,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIpaTe KacaTeIbHOWY.

YMeHbIIaeTcs KOJIMYEeCTBO YacoB Ha u3ydeHue teM: «CUMMeTpuyHble (GUTypBhl.
OcHOBHBIE  CBOMCTBA OCEBOM  cumMeTpum», «lleHTpanpHas  CUMMETPHS»,
«ITapamnensubiii  mepenocy, «lloBopor», «IlpeobpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d HaA IOCTPOEHUE C IOMOUIBIO
LUAPKYJd W JIMHEWKW», «JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TPEyTOJbHUKOBY, «Ilomobue hurypy.

BricBoOOAMBIIIMECS YaChl UCTIONB3YIOTCS HA PEIIEHUE 3a]]a4 U TIOBTOPEHHUE.

BeposiTHOCTH M CTATHCTUKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTU JJIst
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM pa3BUTHUSl CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yUYE€HUE CTPOUTHCS Ha 0230BOM YPOBHE U JOCTYITHOM
IU1sl y4eHUKOB MaTepuase. OCHOBHOE BHUMAHUE YAENSAETCS pa3fenaM, CBI3aHHBIMU C
ITIOBTOPEHUEM MPOUJEHHOIO MATEPHUAIIA, YBEINYMUBAETCA KOJIMYECTBO YIPAKHEHUN U
3a/1aHUH, CBSI3aHHBIX C IPAKTUUECKOUN JCSITEILHOCTHIO O0yYarOIIUXC .

[IepecMOTpEHO COAEpPKAHME TEOPETHUECKOTO MATEpHAIA U XapakTep €ro
M3JI0KEHHUS: TEOPETUUECKHUI MaTepral MPEMOJHOCUTCA B ITPOLIECCE PELIECHUs 3a/1a4 U
BBITIOJIHEHUSI 3a/IaHUI HATJIAIHO-MIPAKTUUYECKOTO XapakTepa; He TpeOoBaTh BHIBOJIA U



3alIOMUHAHMS CJIOXKHBIX (OPMYJT, pelieHus HeCTaHIAPTHBIX, TPYAOEMKHIX 3aJaHHA.
Psan Tem usyuyaeTcsi B 03HAKOMUTEIHHOM IUIAHE.

[IporpamMmma mpenocTaBisieT CBOOOAY B paclpeaelieHMH MaTepuana IIo
yeTBepTsAM. PacmpeneneHre BpeMEHH HAa M3yY€HHE T€M B TE€UCHHE y4eOHOro roja
CaMOCTOSITENIFHO OIpenessieTcss 00pa30BaTeIbHOW OpraHU3alMeil W 3aBUCUT OT
ocobenHocTe Tpynmbel oOywaromuxcss ¢ 3[IP m mx 0coObiXx 00pa3oBaTEILHBIX
MOTPEOHOCTEM.

IlpumepHble Buabl JesaTeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBO€HHME  COAep:KaHMU  o0pa3oBaHMsl 1O  MpeaMeTy
«MaremMaTuKa»

Copnep>xanue BUIOB AesiTenbHOCTH oOydvaronmuxcst ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTeIbHBIMU NOTPEOHOCTSAMH. [IOMUMO HIMPOKO HCIOJIB3YyEMBIX B
OAOII OO0 o0mux mjig BceX OOy4YaroIMXCAd BHUAOB JESITEIBHOCTU CIEAyeT
YCWJIMBAIOTCA BHJIbI JI€ATEIBHOCTU CHEHU(PUUHBIE IJIs JAHHON KaTeropuu NeTei,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOECHUE COAEpkKaHUs 00pa30BaHus MO MPEAMETY:
YCWICHHE NPEIMETHO-IPAKTUYECKON IEATENBbHOCTH C AKTHBU3ALMEW CEHCOPHBIX
CUCTEM; YEPEIOBAHNE BUJOB JIESITEIBHOCTH, 33ICHCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHuaa ¢ OOpPOil Ha allTOPUTM; «IIOIIATOBOCTHY B U3yUYEHUU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTEIbHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
ma0JIOHbl, ONOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOLECCeE M PE3yJbTare
NEeSATENbHOCTH; BBINIOJHEHUE CIIELHAIBHBIX 33JJaHul, 00ECTIeUNBAIOIIUX KOPPEKIUIO
peryiasiuuu  y4eOHO-IIO3HABATENbHON JESATENbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3yJipTara.

@denepanbHas TEMaTUYECKas U TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Jnst oOyuaroruxes ¢ 3P cymiecTBeHHBIM SIBISIOTCS. TIPUEMBI pabOTHI C
JEKCUYECKUM MaTepuanioM mo mnpenmery. [IpoBoautcst cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBII cl0Bapb 00y4YaroOIIMXCsl COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTellbHA
BU3YaJbHasl MOJAJIEPKKA, AITOPUTMBI PAOOTHI C ONpEAEIEHUEM, OTIOPHBIE CXEMBI IS
aKTyalau3aluuy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4ueOHOM IIaHE

B coorBerctBuM ¢ denepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJHUT B TMpeAMETHYIO o0nacth «MaremaTtuka M HHPOPMATHKA» U SBISETCA
o0s1i3aTeNbHBIM 11 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaJAUIIMOHHO M3y4YaeTcs B paMKax CIEIYIOUIUX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHOocTed) u «l'eomerpusi». Hacrosimeir nporpammont
BBOJIUTCS CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.



OO6miee yucIO YacoB IS M3YYEeHHMS MaTeMaTUKu (0a30BBIM ypOBEHB) Ha
YPOBHE OCHOBHOTO 001Iero obpazoBanust, — 952 gaca: B 5 kmacce — 170 gacoB (5
4acoB B Hejeno), B 6 kiacce — 170 gacoB (5 yacoB B Heneno), B 7 kinacce — 204 gaca
(6 gacoB B Hegen0), B 8 kimacce — 204 yaca (6 yacoB B Hefenio), B 9 kimacce — 204
yaca (6 4acoB B HEJEINIO).

IInanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

W3ydyeHne MareMaTWMKM Ha YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs
HalpasJeHO Ha J0oCTHKeHne oOydaromumucs ¢ 3[IP TMUHOCTHBIX, METapeAMETHBIX
U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB OCBOEHUS YUEOHOTO MPEIMETA.

JINYHOCTHBIE  pe3yJbTarTbl OCBOCHMS IPOrpaMMbl [0  MaTEMAaTHKE
XApaKTEpU3YIOTCSA:

NATPHOTUYECKOE BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEPECA K IPOLLIOMY M HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOILIIEHHEM K JIOCTHKEHHSIM POCCUUCKUX MAaTEMaTUKOB U POCCHICKOM
MAaTE€MaTUYECKOW IIKOJIbI, K HUCIIOJIB30BAHUIO ATUX TOCTHKEHHW B JPYTMX HAyKax H
MPUKIAAHBIX cepax;

rPasKIAHCKOE U IYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peaM3aluu €ro
IpaB, IPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBJICHHM, Npolenyp TpaXIaHCKOro oOIliecTBa (HampuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX IMpOoOJieM, CBS3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTHKEHUH HayKH, OCO3HAaHHEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIMIIOB B I€ATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTaHOBKOW HAa aKTMBHOE Yy4YaCcTUE€ B PEUICHUWH MPAKTHYECKHX 3aaad
MAaTe€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU IS YCHEWHOW mnpodeccuoHalbHON
NESTEAbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHJIMBHIYalbHOW TPAaeKTOpUU O0Opa30BaHUSA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTEeTHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajay, PELICHUM, pacCyX JCHUW, YMEHHUIO BUJAETbH
MaTeMaTU4YeCKNUe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUMEHTaUMEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKa, MPUPOIbI U
oOlecTBa, MNOHMMAHUEM MaTeMAaTUYECKOM Hayku Kak cdepbl 4eloBeuYeCcKOn
NEATEIbHOCTH, ATAaNoOB €€ pa3BUTUA W 3HAUMMOCTH Ul PA3BUTHS LIMBUIIM3ALNH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTMKH W MaTeMaTU4eCKOM KyJIbTYpOMl KaK CpPEICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEOBATEIBCKON
NEATEIbHOCTH;



¢pu3uyeckoe BocnUTaAHHME, (POPMHPOBAHME KYJBTYPbl 3/10POBbS M
IMOLHMOHAJIBHOIO 0JIArONOIyYHsI:

TOTOBHOCTBIO TPHUMEHATH MaTeMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
37I0pOBbs,  BEACHHS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHTAHUE,
cOaNaHCUPOBAHHBI PEXKUM  3aHATHM W OTAbIXA, perynsapHas (Quandeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKAa peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKOTO K€ MpaBa APYroro 4eI0BeKa;

IK0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTAaIMe Ha MPUMEHEHHE MaTeMaTUYeCKIX 3HAHUW JJIsl pelIeHHs 3aa4 B
00JIACTH COXPAHHOCTH OKPY)KAIOIIEH Cpebl, IIIAaHUPOBAHUS MTOCTYIIKOB U OIICHKH HX
BO3MOXKHBIX TOCJIEACTBUN IJIsI OKpY’Kalolled Cpeabl, OCO3HAHHUEM IJI00aIbHOTO
XapakTepa dKOJOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

ajanTtanus K H3MEHSIIOUIUMCS YCJIOBHSAM COLUAJIbHOW W NPHUPOIHOIA
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHSX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESTeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HAHWA, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaxX M SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYallMlO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpeOYIOIUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pEUIeHUs] W JeWUCTBUSA, (OPMYIUpOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynbrare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oymyr cdopMupoBaHbl
MeTanpeMETHBIE PE3yIbTaThl, XapaKTEPU3YIOIINECs OBJIAJCHUEM yHHBEpPCaIbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHUBEPCAIBHBIMU KOMMYHHUKATUBHBIMH
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISTUBHBIMU JICCTBUSIMU.

OBJaanenue YHHUBEPCAJIbHBIMHU y4eOHBbIMH No3HaBaTeJIbHBIMH
JIefiCTBUSIMU

YCTaHaBJIMBATh  NPUYUHHO-CIECACTBEHHBIE CBA3M B  XOAE€  YCBOCHHS
MaTeMaTU4YECKOro MaTepuana;

BBISIBIIATH JC(UIIUT JTAaHHBIX, HEOOXOJIMMBIX JUIsl PEIICHHs] TOCTaBICHHOM
3a/1a4u;

C TOMOIIBIO yUWUTENsT BBIOMpATh CHOCOO pelIeHUs MaTEeMaTUYECKOW 3aadu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHMUS);

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE peLICHUS
MaTeMaTUYeCKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U JIJAHHOE MPU PEIICHUH MaTEMaTHUUEeCKOMN 3a/1auu;

MOHMMATh W HHTEPIPETUPOBATH MHGPOPMAIIUIO PA3IMYHBIX BHUIO0B U (PopMm
MIpEeICTaBIICHHUS;



WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduuEeCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BAaTh MaTEMaTHUYECKHUE CPEICTBA HATVIATHOCTHU (TpaduKu,
auarpaMMbl, TaOIUIBL, CXEMbl W Jp.) Uil WUIKOCTPAaLMM, WHTEPIpPETALNH,
apryMeHTaluu.

OBiageHne  yHUBEPCAJIbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
AeCTBUSIMM:

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

B3aMMOJICMCTBOBATh U HAXOJUTh 00IIHE CTIOCOOBI pabOThI; pabOTaTh B IPYIIIE:
HaXOJIuTh oOOlllee pelleHre U paspeniaTb KOHGIMKTHI Ha OCHOBE COTIJIACOBaHUSA
no3uuMii M yuéra  MHTEpPEcOB;  cCiymarh  naptHépa;  (GOpMyJIUpOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3pE€HHs M pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI TMO3ULHMIO W KOOPAUHUPOBATH €€ C NO3ULUAMHU
NapTHEPOB B COTPYIHUYECTBE NPH BHIPAOOTKE OOIIEro peleHrus B COBMECTHOU
NEeSATENbHOCTH;

BBINIOJIHATh CBOIO YacTh palbOThl, JAOCTUraTh KAaYECTBEHHOTO pe3yJibTara M
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YICHAMU KOMaH/bL;

OLIEHUBATh KaYECTBO CBOETO BKJIa/Ja B OOLIUI MPOIYKT.

OByaeHHe YHMBEPCAIbHBIMH Y4eOHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

CTaBUThb 1I€JIM, BBIOMPATh U CO3JaBaTh AJTOPUTMBI IS PEIICHUS Yy4EeOHBIX
MaTeMaTHYECKUX IpooJIeMm;

IUIAHUPOBATh M OCYILECTBIATH JACSATENBHOCTb, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIIBCKOIO XapaKTepa.

dbopMynupoBaTh W yAEpKMBATh Y4YeOHYIO 3a7ady, COCTaBIATh IUIAH H
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBAaTh MPOLECC U  pe3yJibTaT ydyeOHOM  MaTeMaTH4eCKOM
NeSTENbHOCTH;

aJIeKBaTHO OLEHUBATh MPABWIBHOCTh WM OLIMOOYHOCTH BBINOJHEHUS
y4eOHOM 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €€
peLIeHus;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHbIM 3TAJOHOM C LIEIbIO
0oOHapy»XeHUsI OTKJIOHCHUH U OTIIMYUN OT ATaJOHA.

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MpPH PEUICHUH Y4eOHOMH
3a/1a4u;

NOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yiabTaT
NEeSATENBHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HalpaBJICHHs, TPEOyrolue
nanbHeue padoThl;

pEeryaupoBaTh COCO0 BBIPAXKEHUS IMOLIHIA.

[IpenmeTHble  pe3yJabTaTbl  OCBOEHHMS  MpOrpaMMbl O  MaTeMaTHKe
MIPENCTABIIEHBI MO rofaM OO0y4YeHHUs B paMKax OTIEJbHBIX YUEOHBIX KypcOB: B 5—6



KJjaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposiITHOCTh U CTATUCTHUKA.



PABOYAJS [TIPOI'PAMMA YYUEBHOI'O KYPCA «MATEMATHKA.

5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHUE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTWUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH OOyHaromIMXcs ¢
3I1P, no3HaBarenbHON AKTUBHOCTH, UCCIEAOBATENbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noxaBeneHue oOyuatomuxcs ¢ 3[IP Ha pmocTymHOM JUisi HUX YpOBHE K
OCO3HAHMIO B3aHMOCBSI3M MaTEMATUKHU U OKPYXKAIOIIETr0 MUpa;

* ¢opmupoBaHue (PYHKIMOHAJIBLHOM MAaTeMaTH4YE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKue OOBEKThl B PEANIbHBIX )KU3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHUS MJIA PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHbIC pE3YylbTaTbl U OLIEHWBAaTh WX HA
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUIecKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTAaKT€ W B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3ydenne apudmernyeckoro marepuaia HauMHACTCA CO CHUCTEMaTH3allud U
pa3BUTHUS 3HAHUW O HATYpaJbHBIX YHUCJAX, MOJYUYCHHBIX B HadaibHOU mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKU W (HOPMUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUW COUETACTCS C PA3BUTHUEM BBIUMCIUTEIBLHOW KYJIbTYpPbHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIEHNA. M3ydyeHue HaTypalbHBIX 4YHCENl IpoJopKaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSIMU TEOPUH JIETUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0ei OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO JECATUYHBIX IPOOEH, UTO 1eJIeco00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
IPOOSIMU PACHIUPUT BO3MOKHOCTH JJIsl TIOHUMAaHUsI OO0yYarolMMKCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnonp3oBannd. K 6 kimaccy OTHECEH BTOpPOM HTam B HW3YYEHUHM JpoOeH, e
MPOMCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHUS W IMpeoOpa3oBaHUs IpooOeid,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  QITOPUTMOB, OTTAYMBAHUE  TEXHUKH



BBIUMCJIEHU, B TOM YHMCJI€ 3HAUEHUHN BBIPAXKEHUH, COAEPKAIINUX U OOBIKHOBEHHBIE, U
JeCSITUUHBIE APOOM, YCTAHOBJICHHE CBS3EH MEXIYy HHUMH, PacCMOTPEHHE MPHEMOB
penieHus 3aga4d Ha apoOu. B Havase 6 kjacca IpOMCXOIUT 3HAKOMCTBO C MOHATHEM
ITPOLIEHTA.

Oco0eHHOCTHIO U3yUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHHM TaK)K€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Havaje u3ydeHus Tembl «llonoKuTenbHbIE M OTPULATEIBHBIE YHCIIAa» BBIIEIAECTCS
noarema «lLlemple uyMcima», B paMKax KOTOPOHW 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMM M JEUCTBHUAMM C IIOJOXKUTEINbHBIMM W OTPHULIATEIBHBIMU YHCIAMU
IIPOUCXOJNUT HAa OCHOBE COJEPKATENBHOIO MOAXO0AA. JTO MO3BOJISIET HA JTOCTYITHOM
YPOBHE ITO3HAKOMWTH YYaIIMXCsA MPAKTUYECKH CO BCEMU OCHOBHBIMH ITOHATHSMHU
TE€Mbl, B TOM YHCJI€ U C IpaBWIAMHU 3HAKOB IPH BBIIOJHEHUU apU(PMETHUECKUX
nercTBuil. M3yueHue palnMOHAIBHBIX YHUCEN HAa 3TOM HE 3aKOHYMTCS, a Oyjaer
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIUM IPOXO0JIOM BCEX
MPUHIUIIUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJierdaer
BOCIIPUSITUE MaTepuala, a paclpelieieHue BO BPEMEHH CIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aaun, peliaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1a4d CIIECTYIOIMINX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTh, Ha TMOKyOKH, Ha paboTy H
IIPOU3BOAMTEIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA M mpornopuuu. Kpome Toro,
oOyJaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epebopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmanuen, npeacraBieHHOW B ¢opMe Tabiuil
WM TAarpamM.

B paboueii mporpamMe mpenycMOTpeHO (OPMHUPOBAHHME MPOIEAEBTUUECKUX
anreOpanyeckux MpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4Yucia B
3aBUCHUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJUTCS IOCTENEHHO. byKBEHHas
CUMBOJIMKA HIMPOKO MCIIOJIB3YETCs MPEkKIE BCEro NSl 3aUCH OOIIMX yTBEPKICHUN
U NPeJI0KEHUN, (POPMYII, B YACTHOCTH ISl BBIUYMCIICHUSI T€OMETPUYECKUX BEITUYMH,
B KQUECTBE «3aMECTUTEIISD) YUCIIA.

B kypce «Marematukmn» 5—6 KJIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaKEHUsS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B HU3YYCHUU
Ir€OMETPUHN, KOTOPBIA OCYILECTBIIIETCS HA HAIVISIIHO-NIPAKTUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarasgHo-o0pa3Hoe MbIIUIeHHe oOyyatouxcsa. boinblias posb
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsiMH, ydaTcsi U300pakaTh UX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX IMpoCTeilline cBoiicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW reOMETpUU 3HaHUS, TOJyYeHHbIE 00yYarOUUMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTuka», KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJSIIHYI0O TEOMETPHIO, a TaKKe MpPONEACBTUUECKUE CBEICHHS U3 alreopsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTUKH.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUCHHUE KaXKJI0ro roja oOydeHus:, Bcero He meHee 340
y4eOHBIX YaCOoB.

COJEP)KAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOJAM
OBYUEHIS)

S KJIACC

HarypaJjbHble 4ncia 1 HYJIb

Harypansnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. U3oOpaxenue
HATypaJIbHBIX YHCET TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepamuss Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus™*!. JlecaTMdaHas CHCTEMa CUUCIICHUS.

CpaBHEeHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIIOKEHUU. BbruutaHue
KaK JIeCcTBHE, OOpAaTHOE CIOKEHHUIO. YMHOXEHUE HATYypaJIbHBIX YHUCEN; CBOMCTBA
HYJISl U €UHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHeHTsl  neMcTBuUHM, CBs3b  Mexkay HuMmHU. [IpoBepka  pesyibTara
apupMeTnyeckoro neuctBus. llepeMecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHS, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3zoBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMITIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JACHUCTBUM.

*[lenuTenn W KpaTHbIE 4ucia®, paslokeHHe Ha MHOXuUTenu. [Ipocteie u
coctaBHbIe unciaa. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJIHEHUS  JeulcTBuil.  Mcmonb3oBaHWEe  MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATENIBHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHUS,
*pacnpeieTuTeNbHOrO0 CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmeranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
IIEeJIOM YacTU 4YWciia U3 HempaBwibHOU apobu. M3o0paxenue apobeidt ToukamMu Ha
quca0Bo# npsiMoit. OcHOBHOE cBOKMCTBO apoou. *Coxkparenue apooeii. [IpuBeacHue

' 3necek u manee * *0003HAYEHBI TEMBI, H3yUYEHUE KOTOPBIX IIPOBOMTCS B 03HAKOMUTEILHOM IIaHe. Ilemaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



poOu K HOBOMY 3HaMmeHaTeto *. CpaBHeHHE TpoOei.

CrnoxxeHue u BbIYMTaHUE JpoOeil. YMHOXKEHHE U JelieHue IpoOeil; B3auMHO-
oOpatHble Tpobu. *HaxoxaeHne 4acTy 1IeJIoT0 U LEJIoTro MO €ro YacTH *.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATHYHOW ApoOM B BHUIE
O0OBIKHOBEHHOH. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHCTBUS C JOECATHUYHBIMU npoOsmu. *OxpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCTOBBIX 3a/1a4

Pemenne TekCcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Pernenue
JIOTUYECKUX 3a7ad. Pemienuwe 3amay mepebOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOIUI] U CXEM.

Pemenue 3amau, cojepkalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHULIAMH
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMas,
OTpE30K, JIyY, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yroiu. lIpsmoi,
OCTpBIH, TYNOM U pa3BEPHYTHIC YIIIbI.

JlnvHa oTpe3ka, METpUYECKUEe €AMHUIIBI JUTMHBL. J[JIMHA JOMaHOM, mepuMerp
MHOT'OyTOJIbHUKA. VI3MEpEHNEe U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAaHCIIOPTHUPA.

Harnsnuele mnpencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUTyp *.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
Oymare®. Mcnonp30BaHKe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpSAMOYroJibHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KJeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*Harnsansle npeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUrypax: MpSIMOYTOIbHBIN
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TIACTUIIMHA | JIp. )*.

*O0BEM TPSAMOYTOJILHOTO Tapajuienenuneaa, kKyba. EnuHuibl u3MepeHus
o0BEMa ™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YucrioBbie BRIpAKEHUS, TOPSIOK NEUCTBHUH, UCTIOIB30BaHNe CKOOOK. Vcnonp30Banme
IIPU BBIUYHUCIIEHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKECHUSA WU



YMHOXKEHHUSI,  *pacrpeieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.®  OkpyrieHue
HaTypaJIbHBIX YUCEN.

Jlenutenu ¥ KpaTHbIC Ynciia; *HAUOOIBITNI OOITUI ACIUTETh U HAUMEHBIIEE
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BeNeHUs *. JleieHne ¢ OCTaTKOM.

Apobdu

OObIKkHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpaIICHHWE IpoOei.
CpaBHenme u ymnopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM IpOOU M BO3MOXKHOCTH
Npe/CTaBlieHus. OOBIKHOBEHHOM ApoOu B BUJE JecATUUYHOW. [lecsaTuuHbie Ipodu U
MeTpHhuecKasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMH. *Macmrad™, npornopuus.
[IprMeHenne MponopLUMi PH PEIICHUH 3a1a4.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
IIPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpUIaTenbHble Yucna. Llenpie uncna. *Moaynp uwmcia,
reoMeTpuyecKas MHTeprnperauus Moayias uucia™. HM3o0paxeHue uyucen Ha
KOOPJIMHATHOM TIpsiMOid. *UHCTIOBBIE TPOMEKYTKH *.

CpaBHeHue uMcen. Apu@MmeTHyecKue JeHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenne Touek U Guryp Ha KOOpJIMHATHOU
IIJIOCKOCTH.

BykBeHHBIE BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTnuecKkux JeWCTBUM. *BykBeHHBbIE BBIPRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.® ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI TEPUMETPA U IUIOIIAN MPSMOYTOJIbHHUKA, KBaJparta, *00béMa
napajienenumneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYECKUM crocoboMm. *Perenue
Joru4eckux 3ajaad. Pemenue 3ama4 nepedopoM BceX BO3MOMKHBIX BAPUAHTOB. *

Pemenue 3amad, coaepalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOpOCTbB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTD; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*Ol1eHKa U IPUKUIKA, OKPYTJIEHHE pe3ysbTaTa ™.

*CocraBiieHre OyKBEHHbBIX BBIPAXKEHUH MO YCIOBHIO 3a]1a4H *.

[IpencraBnenne JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JarpamMMBbl: YTEHUE U NTOCTpOEeHUE. UTEHHE KPYTOBBIX AUArpaMM.



Harasgnas reomerpus

Harmsinaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TIpsiMasi,
OTPE30K, JIy4, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3zanMHOe pacmoyioKeHHe ABYX MPSMBIX Ha TUIOCKOCTH, TapayuieiIbHBIC
MpsMbIC, TEPIICHIUKYIISIpHBIC TpsMble*. V3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKAMH, OT TOYKH JI0 IPSIMOM; JUTMHA MapIIpyTa Ha KBAaJIpaTHOM CETKE.

WN3MepeHre W MNOCTPOEHHWE YIIOB C TMOMOIIBIO TpaHCIopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, PSAMOYTOJIbHBIN, TYIOYTOJbHBI;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHUK, KBAaApaT: HCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, nauaronaned. *MzoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHUPKYJS, JHHEWKH, YroJbHUKA, TpaHCHopTupa ™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wmHOroyrojpHuka. [lonsTue momaaun GUIypsl;  €AUHUIBI
n3mepenus miomaau. [pubnuxénnoe nusmMepeHue miomaad Guryp, B TOM 4UCJIE Ha
KBaJpaTHO ceTke.™* [lpubmmxk€HHOE H3MEpEHHE JJIMHBI OKPY>KHOCTH, IUIONIAIN
Kpyra®*

*CuMMeTpus: LIEHTpaJibHasi, OoceBasi U 3epKayibHas cumMeTpuu. IlocTpoeHue
CUMMETPUYHBIX PUTYD *.

*Harnsansie MPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napaienenunea, kyO, mnpu3Ma, NUpaMHaa, KOHYC, IIWIMHIp, Mmap U cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nuiauHApa U koHyca. CozaHue Mojienell MpOoCTpaHCTBEHHBIX ¢uryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonarne oOBEMaA; eauHUIBI H3MEpeHus 00béMa. OO0BEM MPAMOYTOJIBHOTO
napauienenuneaa, kyoa .

IJTAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue y4yebHoro kypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO o0OecrneynBaTh JOCTHUKEHUE CHEAYIOUIUX MPEIMETHBIX 00pa30oBaTEbHBIX
pPE3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMHU, CBS3aHHBIMU C HATypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSJOYMBATH HATypaJibHbIE 4YHWCJIAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, TECITUYHBIE IPOOH.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIIOBOM)  mpsIMO  C
COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.



BoinonHaTh  apupMeTHUecKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BEITIOTHITE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYHCICHUN.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C MOMOUIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapwaHTOB (TpH
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEeMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, Ta0JIUIIbl, 0003HAYCHUS MIPU PEIICHUU
3azay.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHBI, MACChl; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXaTh OJHH CIWHHUIIBI BEIUYHMHBI 4Yepe3 napyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO MH(DOPMALIHIO).

N3Bnekate uH(OpMaIMIO, MPEICTABICHHYIO B TalOiuile, Ha CTOJIOYaTOM
auarpamMme, WUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
MIPU PEIICHUU 3a]1ay.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUYECKUMHU TMOHATUSMU: TOYKA, TpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONMX (QopMy
M3YUYEHHBIX TEOMETPUYECKUX UTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BU3YaJIbLHOW OMOpe,
CBS3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ, BEPIIUHA,
CTOpPOHA, TUAaroHab; C OKPYKHOCTBIO: pauyC, TUaMeTp, LICHTP.

N3o0paxkath M3ydYeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTON Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH (TI0CJIE COBMECTHOIO aHAIIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBajapaTa JJIsl UX
MOCTPOEHUS, BEIYUCIICHUS TUIONIAIA U IEPUMETPA.

Beruucnsate mepuMmeTp H IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJIbBHUKOB, B TOM 4wHcie GUTryp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMHU EAUHUIIAMU HW3MEPEHUs JJINHBI,
TJIOIIA/N; BRIPAXATh OJTHU €IMHUIIBI BEJIMUMHBI uepe3 Apyrue (Ipu He0OXOAMMOCTH
C OTIOPOH Ha CIPABOYHYIO0 HH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalleenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasenenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPON Ha aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS €AMHUIIAMU H3MEPEHUS
o0BbéMma.



Pemare HecnoXHbIE 3aJaud Ha HW3MEPEHUE TIE€OMETPUYECKHX BEIMYMH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OIMOpPOii).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMU C PA3JIUYHBIMU BUJAMHM YHCENI U CIIOCOOAMU MX 3alluCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh W YIOPSIOYHMBATE IIEJIBIE YHMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrImotHITE apudMeTHIecKre ISHCTBHS C HATypadbHBIMH U IIEJIBIMHA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOJTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BbIuncnaTh 3HAaUEHUS! YUCTOBBIX BBIPAXKEHUH, BBINOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBINOJHATH MPEOOpPa30OBaHUS YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

CoOTHOCUTh TOYKY Ha KOOPJAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xkaTh YKMCIIa TOYKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucIa.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBbie 1 OyKBEeHHbIE BHIPAKECHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMKCHI0 CTETICHW YHCIIA, HAXOAHWTH KBAApaT M KyO
YuCiaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJIEpIKALIUX
CTEICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYPAIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH IPOIMOPITAU M OTHOIIIECHUSI.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHUCEN MPU 3aMUCH MaTEMaTUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM y4eOHBIX
NEeNUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenieHnne TekcTOBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METUYECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IIAH.

Pemarsn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILLICHUEM,
MPONOPLHHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JpOOH M TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, LEHa, KOJIMYECTBO, CTOUMOCTH;



MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa padoThl, HCMOIB3Ys apuMETHUECKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaTbCS  €IWHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanu3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HHTEPHPETHPOBATH MPEICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHbBIC ITPU PEIICHUU 33/1a4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JTUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOHUX (QopMy
U3YYEHHBIX TE€OMETPUYECKUX IIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUryp.

N3o0paxkaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
W KJeTyaTo Oymare U3y4deHHbIC IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTh mipeacTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PEIICHUHU 3a7ad I'paayCHONW MeEpoi
YTJIOB; paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, Pa3BEPHYTHIM U TYIION YTJIBL.

Bbluncnarh MIMHY JOMaHOM, MNEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
€IUHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

HaxoauTp, Ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY IMyTH HA KBAJIPATHOU CETKE.

Beruucnare  miomanas  (GUryp, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB,
MCIIOJIB30BaTh pa30MEHNe Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpHI, TOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJBb30BATHCA OCHOBHBIMHU €IMHUILIAMU WU3MEPEHUS TUIOIIAIH;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS TIONMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UHPOPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U HM300pKEHUSAX MNUPAMUIY, KOHYC, LUJIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nmpsMOyTOJIbHBIN Mapaieenumnes.

Boraucisate 00b€M MpSIMOYTOJIBHOTO Mapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsS 00BhEMA; BRIpAXaTh OAHHU €AUHUIIBI U3MEPEHUs
00BéMa yepe3 apyrue (¢ ormopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3aJa4l Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU ONOPOHL).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAY.
7-9 KIIACCBbI
Hean n3yyeHusi yuedOHOro Kypca

Anrebpa sABIsAETCS OJHMM U3 OMNOPHBIX KYypCOB OCHOBHOWM IIKOJIBI: OHA
o0ecrieunBaeT W3Y4YCHHE IPYTHX JUCHIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK M
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO sl MPOIOJKEHUS 00pa30BaHus
M B MOBCEAHCBHOW >KM3HU. Pa3BuTHE y 00y4arommxcs Hay4YHBIX MPEACTABICHUN O
MPOUCXOKICHUH W CYIIHOCTU alre0pandecKux aOCTPaKIMid, CIoco0e OTpakeHUs
MaTeMaTHYECKON HAayKOW SIBICHUH W TMPOIECCOB B MPHUPOAEC U OOIINECTBE, POIHU
MaTEeMaTHYECKOTO MOJICIMPOBAaHUS B HAYYHOM T[IO3HAaHUW W B  IPAKTHKE
croco0cTByeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4YECTB MBIIUICHHUS,
HEOOXOMUMBIX Ui aJanTalid B COBpPEMEHHOM Iu(ppoBoM obmectBe. W3ydenue
anreOpbl €CTECTBEHHBIM 00pa3oM oOecreynBaeT pa3BUTUE YMEHHUS HAOIIOAATh,
CpaBHHMBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUSI W  BBIBOJBI,
dbopmynupoBaTh yTBepxkaAcHUs. OCBOCHUE Kypca anreOpbl 00€CIIEYMBACT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOyYarolMXCsl: OHU HCHOJNb3YIOT JEAYKTUBHBIE H
MHAYKTUBHBIE pPACCYKJEHUS, 0000IIEHNE U KOHKpETH3aluio, abCcTparupoBaHUE U
aHasiornto.  OOydeHue  anreOpe  mpeaAnoiaraeT  3HAUUTENbHBIA  0O0BEM
CaMOCTOSITENIBHOM ~ JIEATENbHOCTH  OOYyYarolMXCs, IOITOMY CAaMOCTOSTEIBHOE
pellIeHre 3a/1a4 €CTECTBEHHBIM OOpa3oM SBISIETCS peau3aluedl JesTelbHOCTHOTO
OpUHIUIA 00yYeHHUS.

B cTpykType mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOHM IIKOJBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOonnYecKue nuHuM: «Yucia u
BBIUHCTICHUSY; «ANreOpandeckie BBIPAKEHUS»; «YPaBHEHHs M HEPaBEHCTBA;
«Dynkiuny. Kaxaas u3 3Tux coepkaTelbHO-METOUIECKIX JTHHUA pa3BUBAETCS Ha
OPOTSHKEHUH TPEX JIeT M3yYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasich U
B3aMMOJICICTBYS C IPYTUMH €T0 JUHUAMU. B Xo/me n3ydeHus Kypca o0ydarommmes
MPUXOIUTCS JIOTHUECKH PacCyXkaaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3TUM 11e51ec000pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOLIME BCE OCHOBHBIE pa3/esibl MaTeMaTHUYECKOI0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOUMMHCS ~ OCHOB  YHHUBEPCAJIBbHOI'O
MaTeMaTU4eCKOro  s3blka. TakuM  00pa3oM, MOXKHO  YTBEpXKIarh, YTO
COJIEpKaTENbHON M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxanvie JuHUM «Yucna W BBIYMCICHHUS» CIYXKHT OCHOBOM JUis
JAIbHEHIIIETO W3YYCHHs] MaTEMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarolIuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS TMOJIb30BAaThCA AITOPUTMAMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOMUMBIX IS TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCIIE B OCHOBHOM IITKOJIE CBSI3aHO C PAIlMOHATLHBIMU U
MppaIMOHATFHBIMUA YHCIIaMH, (OPMUPOBAHUEM TPEACTABICHUN O JACHCTBUTEIHLHOM
yricie. 3aBepIieHHEe OCBOCHHUS YHWCIOBOM JMHMM OTHECEHO K CTaplieMy 3BEHY
oO1ero o6pa3oBaHwsl.

ConeprkaHuie IBYX anreOpanmdecKuX JHMHUN — «AJreOpandecKre BBIPaKSHUSD



U «YpaBHEHUS U HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyUaroIIMXCs
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOIO Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3aady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT pallMOHANBHBIX BBIpAXKEHUU. AJredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKa JJIsl TIOCTPOEHUSI MAaTEMaTHYECKUX
MOJEJIel, ONMUCAHUs MPOIECCOB U SIBIIEHUU peadbHOro mMupa. B 3amaum oOyueHus
anrebpe BXOJAT TakKe JallbHEHIIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAUMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBbIKaMHU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKkuil BKJIaJ B pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEN K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUECKOl JTUHUM HALEIEHO Ha IMOJyYeHUe
IIKOJbHUKAaMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYECKOM MOJENH s
ONMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3ydyeHne 3Toro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCSA
YMEHUS MCIOJb30BaTh Pa3IUYHbIC BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MIPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBId Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Yucna ©  BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUN.

VY4eOHbIll miIaH Ha U3ydeHue anreopsl B 7—-9 KiaccaXx OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HENEI0 B TEUEHHE Ka)XJOro rojga oOyudeHus, BCETO 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

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

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHAJIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  YHCel.  Apu(MEeTHYEeCKHe  JIEUCTBUS  C
palMOHAJIBHBIMU 4YHCIIaMU. PerieHue 3amad U3 peajnbHOM IPaKTUKM HA 4YacTH, HA
TpoOH.

CreneHb C HaTypaJbHBIM TIIOKa3aTeJeM: OIpelesieHue, Mpeodpa3oBaHKe
BBIpKEHUN Ha OCHOBE ONPEENICHUS], 3alIUCh OOJBIINX YUCEIL.

[TporeHThl, 3anKch NPOLIEHTOB B BUAE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHOU NMPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCEN.

PeanpHble  3aBUCMMOCTHM, B TOM 4HclIe TpsMas W oOpaTHas



IPONOPLMOHAIBHOCTH.

AnredOpanveckue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INEepeMeHHOM. [lomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKIy BEIMYHHAMHU B BHJIE
dbopmynbl. Beruucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAYKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W TMPOU3BEACHUMN, MpaBUiIa PACKPHITHS CKOOOK H
NPUBEIECHNS TOJOOHBIX CIIaraéMbIX.

CBONiCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpHounensl U MHOrowieHsl. CreneHp MHoOrowieHa. CloKeHue, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaapar pasHoctu. dDopmysia pasHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHust

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, IMpaBUiia MNpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOW, YHCIO KOpPHEW JIMHEWMHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHUM.

*JIuHeliHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMU U €ro rpaduk ~. CucreMa aByX
JVHEWHBIX YpaBHEHUU C JAByMs IIEpEeMEHHBIMHU. PenieHue cucreM ypaBHEHUI
CrocoO0M NOJCTAaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPABHEHHUM.

DOyHKIUU

KooparHara Touky Ha npsmoil. UuciaoBsle NpOMEXYyTKU. PaccTosiHue Mexy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu Ox u (Oy. AlGcriucca u opavHATa
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. IIpumMepnl rpadukoB, 3aiaHHBIX (HOPMYIIaMHU.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonarue gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHKuui. JInHelinas pyHKUuMs,
e€¢ rpaduk. I'papuk dynkiuu y = kx + b. *I'paduueckoe pernieHue TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPAaBHEHUN ™.

8 KUIIACC

Yuciaa v BBIYMCICHUA

KBagparubiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuunbple TPUOMDKEHUST UppaluoHaIbHbIX yucen®. CoicTBa apuMETHUECKUX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. * J[elCTBUTEIbHBIC Yncia ™,

Crenens ¢ 1enbIM OKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3aMKCh YKCIA.

AnredpanvyecKue BbIPpAKEHUA

KBanparHsiil TpEXWICH; Pa3JIOKEHUE KBAIPATHOIO TPEXWIEHA HA MHOXKHUTEIIN.

2 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



Anrebpandeckass ApoOb. (OCHOBHOE CBOWMCTBO —ayireOpandyeckoi apoow.
CnoxeHre, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpanveckux  JIpoOei.
PannoHanbHbie BBIpaXKEHUS U UX IPEOOPA3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMmyna KOpHEH KBajgpaTHOro ypaBHeHus. *Teopema
Buera* Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-paIMOHAILHBIC YPaBHCHHS.

*I'paduueckas uHTEpIIpETAIINS YPABHEHUHN C JBYMs IEPEMEHHBIMU U CHCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMsi mnepeMeHHbIMU ™. Ilpumepbl pernieHus: cucTtem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MMEPEMEHHOM.

DOyHKUNHA

[Tonsitue Ppynkuuu. OOIaCTh ONpPEAEICHNU U MHOKECTBO 3HAYEHUI (PYHKIUU.
CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢ynkumnu. Ytenuwe cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (yHKIHMA, OTPa)KAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIMKY, ONHUCHIBAIOIIME TPSAMYIO UM OOpaTHYI0 MPONOPLMOHAIIBHBIC

k
3aBUCHMOCTH, uX rpaduku. PyHKIUMH y = X°, Yy = X, y =+x, y = ~.

*['paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHIT ™.

9 KUVIACC

Yucaa v BIYMCICHUSA

PannonanpHbie yucia, *uppanvoHagbHBIE YMCIIA, KOHEUHbIE U OECKOHEUHbIE
necsATUYHbIe IpoOu. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTENbHBIC YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHBIE JIpoOu. B3aMHO 0IHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHEHHE  JACHCTBUTENBHBIX  4HuCEN, apuPMETUYECKHEe JACHCTBUS C
JEeUCTBUTEIBLHBIMU YUCIaMU *,

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHUpPA, JIMTEIBHOCTh HPOLECCOB B
OKpY>KaroIleM MUpE.

[TpubnmxEnHOe 3HAUEHUE BEIWYUHBI, TOUHOCTh NpuOMmkeHus. OkpyrieHue
yucen. [Ipuknaka n oneHka pe3yabTaTOB BHIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUI, CBOISIIMXCSA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *[Ipumepsl pemieHUs YpaBHEHUN TPEThEH U YETBEPTOM
CTETICHEH pa3oKEeHUEM Ha MHOXKHUTEITH *,

Pemenue qpoOHO-parmOHAIBHBIX YpaBHEHUH.

Pemenne TekCTOBBIX 3a/1a4 anreOpanvdeckKuM METOIOM.

VYpaBHeHue ¢ AByMs TMEpEMEHHBIMM M ero rpaduk. PemieHue cucteM IBYX



JIMHEWHBIX YPABHEHUN C JIBYMs MEPEMEHHbIMU. PelIeHne CUCTEM JBYX ypPaBHECHMH,
OTHO W3 KOTOPBIX JMHEHHOe, a npyroe — BTopoi creneHu. [paduueckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
I'paduyeckas uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMH.

DOyHKIUU

KBanparnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGosa, koopauHaThI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadoIbl.

I'padukn (QyHKIWIA: y = kx, y = kx + b, y = X%
Yy =xy = SI/II/IX CBOWCTBA.

YucaoBble M0OCI€10BATEILHOCTH U IPOrPECCUM

[ToHsiTHE 4YHMCIIOBOM TMOCJIENOBATEIBHOCTH. 3aJaHUE TMOCIEI0BATEIbHOCTH
peKkyppeHTHOH hopMyIioi u PopMyJIoil 1-TO YIIeHA.

Apudmerrueckass U TeoMmeTpuueckas mnporpeccuu. DopMyibl 7-ro ujeHa
apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUit, CyMMBI MIEPBBIX 71 YJICHOB.

*U3o0pakeHne YJIECHOB apuU(PMETHUECKOW M TEOMETPUYECKON mporpeccui
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHUHMAIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI *,

IIJIAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEH
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoenne yudeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecCleyrMBaTh JOCTHUKEHUE CICAYIOIMIUX IPEAMETHBIX
00pa30oBaTENbHbIX PE3YIbTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BolnonHATh, coyeTass yCTHbIE W NHUCbMEHHBbIE MNPUEMBI, apumeTHUecKue
JEUCTBUA C PAllMOHATILHBIMU YHCIIAMH.

HaxonuTh 3Hay€HUs YMCIOBBIX BBIPAKEHHUN; MPUMEHSATH pPa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYUCICHHUS] 3HAUEHUN APOOHBIX BBIPAKEHUH, COJEPKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO JIpoOb). CpaBHHMBATh U
YIOPSAI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyTJsTh YKCIA.

BBINONHATS NPUKUAKY UM OLEHKY PE3yJbTaTa BBIYMCIICHUM, OLEHKY 3HAYECHUHN
YU CJIOBBIX BBIPAKECHUMU.



BbINONHATE JEHCTBUSL CO CTENEHSAMHM C HaTypaldbHBIMHM IOKa3aTelsiMHu (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(POPMAIHIO).

[IprMeHATh NMPU3HAKKU AECIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX
quced.

Pemate mpocrenmme MNpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOLICHUEM  BEJIMYMH, IIPONIOPLIMOHAIILHOCTHIO BEJINYMH, MIPOLICHTAMU;
MHTEPIPETUPOBATh PE3YNBTATH PEHICHUS 337a4 C YYETOM OTPAaHUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH paccMaTpUBAEMbIX OOBEKTOB.

AaredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW MpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IMPHUBEACHUEM
MOJ00HBIX CaraeMbiX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CMPaBOYHYIO HHGOPMAIIUIO).

OcCyHIeCTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOXKHTEIA C IOMOIIBIO
BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKHUTENS, TPYIIIMPOBKHU ClIAraeéMbIX, PUMEHEHHUS
(bopMyJ1 COKpaIEHHOIO YMHOKEHHSI (C OTIOPOM Ha CIIPaBOYHYI0 HHPOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB IS PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3aTEISAMU IS
npeoOpa3oBaHus BeIpaXKEHUH (C ONOPOI Ha CPaBOYHYIO HHGOPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sABaseTcs JIn
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHue O rpa@Uyeckux METOJaxX NpPH PEIICHUH JIMHEHMHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMUXCA PEIICHUEM JUHEHHOro
YPaBHEHHUS C JBYMS IEPEMEHHBIMU.

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

Pemats cuctemsl JBYX JUHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
guce rpaduvecku (C Ormopoi Ha aNrOpUTM YUEOHBIX JIEHCTBHA).

CocraBnaTh (MOCe COBMECTHOIO aHalid3a) U pPellaTh JIMHEWMHOE ypaBHEHHE
WA CHUCTEMY JIMHEWHBIX YPAaBHEHHU MO YCIJIOBUIO 33Ja4d, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4U MTOJTYyYECHHBIA PE3YJIbTAT.

Koopaunarel u rpadpuxku. ®yHKIUU

N3o0pakath Ha KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI; 3alIMChIBATh YMCIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM IO 33JaHHBIM KOOPAMHATaM;



cTpouTh rpaduku TuHeHHBIX QyHKIUA. CTpouTh rpadux GyHkimu y = kx +b.
OnuceiBaTh C TMOMOILIBI0 (YHKUIMHA HM3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMUYMHAMHU ([0 aNTOpPUTMYy YYEOHBIX JEHCTBUI): CKOPOCTh, BPEMS, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; IPOU3BOJUTEIHLHOCTD, BpEMsi, 00bEM pabOTHI.
Haxonuth 3HaueHHne (PyHKIIMM 1O 3HAYEHUIO €€ apryMeHTa.
[Tonnmate rpaduueckuii cnocod NpeacTaBiIeHUA M aHanMM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPadUKOB peaabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KVIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HaydallbHBIE MPEICTABICHUS O MHOMKECTBE JCUCTBHUTEIBHBIX
YuCeN I CPaBHEHHS, OKPYTJICHUS U BBIUYMCICHUHN; M300pakaTh JCHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBINOJIHATH
npocTelime npeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH,
HCIIO0JIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJIBIIMX W MajbIX YUCEN C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AnredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, TOHATHE CTENEHW C [EJIbIM  [OKA3aTeJeM, BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTEINEHH C LEeIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKJIECTBEHHBIE MPEOOpa3oBaHUs pallMOHATBHBIX
BBIPOKECHU HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUYJICHAMHU M anreOpandecKuMH
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUWICH HA MHOKHUTEIIH.

[IpumensTe nmpeodpa3oBaHus BHIPAKEHUM JJI PEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOIb30BAHUEM CIIPABOYHOMN
nHpopMaIuu) W pallOHAJIbHBIC YPAaBHEHUS, CBOJAIIUECS K HUM, CHUCTEMBI ABYX
YPaBHEHHM C ABYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE HCCICIOBAHNUS YPABHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIe C MPUMEHEHUEM I'paUUECKUX MpeICcTaBlIeHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PEIICHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JCHUCTBUM.

[TepexoauTs OT cioBecHON (OPMYTUPOBKH 3amadu K e€ anreOpandeckoit
MOJIEJIM C TOMOUIBIO COCTaBJICHUS YPAaBHECHHUS WJIA CHCTEMbl YPaBHEHHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H IOJIYYEHHBIN PE3yJIbTaT.

[IpuMeEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKHU; PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU
OmnepupoBatb Ha 0a30BOM ypoBHE (GYHKIMOHAJIbHBIE MOHATHS U S3BIK
(TepMUHBI, CHUMBOJUYECKHE OO0O3HAUEHUS); OIMpeNessaTh 3HaueHHe (YHKIUU IO
3HAYCHHIO apTyMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIMU MO €€ TpauKy.
CrpouTh rpaguKy dIeMeHTapHbIX QYHKIUE BHOA , ¥ = X2, ¥ = X°, ¥ =[x ,

k . . ,
y= =, OINCHIBATH CBOWCTBA YHCIOBOH bynkuun 1o e€ rpaduky (mpu

HEOOXOJMMOCTH C HAMIPABJISIONICH MOMOIIBIO).

9 KUIIACC

Yucaa v BBIYMCICHUA

CpaBHHBAaTh U YIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BreimonusaTe apupmMeTnieckue AeiCTBUS ¢ pallMOHAIBHBIME YUCIAMU, COUeTas
YCTHBIE W THUCBMEHHBIE MPUEMBI, BBIIOJIHATh BBIYMCICHHS C UPPALUOHAIbHBIMH
YU CIIAMU.

HaxonuTte 3Ha4eHUs CTENEHEHN ¢ LeJIbIMU MTOKa3aTeNIIMU U KOPHEH; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh JACUCTBUTENBHBIE YHCJA, BBINOIHATH MNPUKUAKY pe3yibTaTa
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKECHHM.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHEHBIE M KBAapAaTHBIE YPaBHEHUS, YPABHEHUSI, CBOJSIINECS K HUM,
pocTeniIne JpoOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JBYMs
MEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHE HE
SBJISIETCS IMHEUHBIM (110 BU3yaIbHOM omope).

Pemate mnpocTedime TEKCTOBBIE 3alayd  alreOpanyeckuMm CrocodooM ¢
MOMOILIBIO COCTAaBJIEHUS YpPaBHEHUS WJIM CHUCTEMBbl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUU M CUCTEM YpPABHECHHUH, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS], €CIIU UMEET, TO CKOJIBKO, H IIp.).

Pemarps nuHeWHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pElLICHUME HEPaBEHCTB HAa YHUCJIOBOW MPSMOW, 3alMChIBATh PELIEHUE C IOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (yHKIMU H3y4EeHHbIX BHJIOB. IloKa3plBaTh CXEMAaTHUYECKH
pacnoio)keHue Ha KOOPAMHATHOM IUIOCKOCTH TpadukoB (yHKIMI Buga: y = kx,

K .
y=kx+b,,y=ax’* + bx ¢,y =x’, y = \/x, ¥y = — B 3aBUCMOCTH OT 3HAYECHHUI
X

K02((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.
Ctpouth W H300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,



OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKITHH 1O MX TpaduKam.

Pacro3naBaTth kBagpatuuHyio (QYHKIUIO 10 (OpMyJie, TPUBOAUTh MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GU3HKH, TCOMETPHH.

YucioBble NMOCT€I0BATEILHOCTH H MPOTPecCHu

PacrioznaBaTh apu(pMEeTHIECKYIO I TEOMETPUIECKYIO TTPOTPECCUH TIPU PA3HBIX
crioco0ax 3agaHusl.

BEBITIONTHATE  BBIYMCICHUS C  HWCIOJBb30BaHWEM (GOpMyJd 7A-TO  4ICHA
apu(pMEeTUYECKON W TEOMETPHUYECKOW MPOTPECCHid, CyMMbI TEPBBIX 7 UJICHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAITHIO).

Pemarp 3amaum, CBSI3aHHBIC C YWCJIOBBIMH IIOCIICIOBATEILHOCTSIMH, B TOM
qrclie 3a7aud U3 peajbHON XHU3HU (C MCIOJIB30BAHHWEM KaJIBbKYJISATOpa, IU(MPOBBIX
TEXHOJIOTUH).

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

O6mue uenu wuzydeHuss ydeOHOro kypca «['eoMmerpusi» mpeacTaBiIeHBI B
AOOIT OOO. OHM 3aKIIOYaKOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
oOy4Jaronuiicss y4uTcs TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JOTUYECKNUE YMO3AKIIIOUEHUS, JI0KAa3blBaTh HWCTUHHBIE YTBEPXKACHUS U CTPOUTHh
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKJCHUS «OT MPOTUBHOIO», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (PopMylHUpoBaTh OOpaTHbIE yTBepKIeHus. B oOyudeHun
YMEHHUIO DPACCYXKIaTb COCTOUT Ba)XHOE BOCIIUTATEIbHOE 3HAYEHUE W3YUYECHUS
F€OMETPHUH, TPUCYIIEC UMEHHO OT€UYECTBEHHON MAaTEeMaTUYE€CKOW IIKOJIE.

BTopoili 1enp0 M3ydyeHUs TEOMETPUU SIBIAETCA WCIOJB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEHICHWU KaK MaTeMaTU4YeCKUX, TaK W TPaKTHUUYECKUX 3ajiad,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUU TE€OMETPUM B IIKOJIE. [ 3TOrO ydwmTemnto
PEKOMEHIYETCS noaOupaTh 3a7a4uu MPAKTUYECKOTO xXapaktepa s
paccMaTpUBaE€MbIX TEM, YUUTh OOYYAIOIIUXCS CTPOUTH MaTeMaTHYECKUE MOJIEIH
peanbHbIX KU3HEHHBIX CHUTyallMi, MPOBOAUTh BBIYUCIEHUS M  OIICHUBATh
aJIeKBaTHOCTh IIOJYYEHHOrO pe3ynbTaTa. KpaliHe BaXXHO NOMYEPKUBATH CBS3H
F€OMETPUU C JAPYTUMHU NpPEAMETaMH, MOTHBUPOBATH HCIIOJIb30BATh OINPEIEICHUS
Tr€OMETPUYECKUX (UTYP U TIOHSTUH, JEMOHCTPUPOBATH MPUMEHEHHUE IMOTYUYEHHBIX
yMeHUM B PU3MKE M TEXHUKE. ITU CBSI3U HauboJiee IpKo BUIHBI B TeMax « BekTopsi»,
«Tpuronomerpruueckue COOTHOWIEHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMYy IMIaHy B 7-9 Kkiaccax wu3ydaercs Y4YeOHbBIH Kypce
«l'eomeTpusdy, KOTOPBIM BKIIOYAECT CIECAYIOLIME OCHOBHBIC PAa3JEibl COIACPIKAHU:
«I"'eomerpuueckue ¢Gurypel M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEJIMYMH», a TakkKe «JleKkapToBbl -KOOpAMHATBI HA IUIOCKOCTH», «BEKTOphI»,



«/IBmxenus mmockoctn» u «lIpeodbpazoBanus Mog00MsD».

Y4eOHbIN TUTaH TpeIyCMaTPUBAET U3yUEHHUE TeOMETPUH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 ydeOHBIX YacoB B y4e€OHOM Trojy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 yacos.

COJEP)XAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJIAM
OBYUEHUS)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHple U cMexHbIe yrabl. buccekrpuca yrma.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayieIbHOCTh U MEPIEHINKYIISIPHOCTD IPSIMBIX.

*CumMeTpuunble  (Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpHHU *,
IIprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH *.

Tpeyronbuuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEyTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MpsAMbIX. CymMMa yrioB TPEYroJIbHHKA.
Brennue yribl TpeyrosbHUKA.

[IpssMOyrosbHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl  MPSMOYIOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJBbHUKOB. [IpAMOYTOJIbBHBIA TPEYTOJIBHUK C yTIIOM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJIbHHKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOH, Teopema O OoJblIeM yrjie U OOJbUIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

*TeomeTpuueckoe wmecto Touek.® buccekrpuca yrima W cepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHaMeTp, HUX CBoOilcTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHass U cekylias K OKPYKHOCTH.
Okpy>XHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas © onMCcaHHass OKPYXHOCTU
TPEyTOJIbHUKA.

8 KJIACC

YeroeipéxyronbHuku. [lapaiuiesorpaMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Clly4au TMapajuieiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpaT), WX MPHU3HAKH U
cBoiictBa. Tpamernus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA U  MPHU3HAKHU.
[IpsimoyTosibHAs Tpanenus.

*MeTon yaBoeHus Meauansl. LleHTpanbHas CHMMETpus.

Teopema @arneca 1 TeopemMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpEyrojbHUKA U Tpaneuuu. LleHTp Macc TpeyroJyibHUKA.

3 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



[Tonobue TpeyronbHUKOB, Kod(hduimeHnt mnomodus. I[Ipusnakum mog00uUs
TpeyrobHUKOB®. [IpruMeHenne mogo0us mMpu pemieHny MPaAKTUIECKUX 3a1ad.

CpoiicTBa miomazeil reoMmerpuueckux @uryp. Dopmysisl A TUIOMIATU
TpeyrojbHUKa, MapamienorpaMMa, pom6a u Tpamneuud. OTHOUICHHE IJIOMIAAeH
noI00HBIX (uryp.

Brrancnenue miomaneii TpeyroabHUKOB M MHOTOYTOJIFHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yria MPsSMOYTrOJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMmeTpruyeckue GyHKIMHU YIIIOB
B 30°, 45° u 60°.

BrricanHbie ¥ IEHTpaJIbHBIE YIJIbI, YTOI MEXAY KacaTeIbHOU U XOpJ0M. YTIIbI
MEXIy XOpAaMd W CEKyIIUMH. BrucaHHbIE W ONHMCAHHBIC YETHIPEXYTOJBLHUKH.
B3anmHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOmiue
KacaTeJIbHbIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yraoB or 0° gmo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. POPMYIIBbI TPUBEACHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*IpeobpazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipou3BEAECHUN OTPE3KOB XOP/1, TEOPEMBI O POU3BEACHUH OTPE3KOB
CEeKYILHX, TEOpeMa O KBaJipaTe KacaTeIbHOM *.

Bekrop, gnmmuHa  (MOIyNb)  BEKTOpa,  COHAIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIN€pallMd HaJ BeKTopamu. PasjiokeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHarel BekTopa. CKalIspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHME JIJI1 HAXOXKIAECHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMOUN * U OKPY>KHOCTH
B KOOpJMHATaX, MEPECeUYECHUE OKPYKHOCTEW M MpsAMbIX. MeToJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrIja, BBIUMCICHHE [UIMH Iyr OKpykHOcTeh. I[lmomane kpyra, cekropa,
CerMeHTa.

*/IBU>KEHUS TIJIOCKOCTM W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMeHTapHbIe
npeacrasienus). [lapamnensasiil nepenoc. [ToBopot*,

IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHU )

OcBoenue ydebHoro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECHeurBaTh JOCTIDKEHUE CIEAYIOMINX MPEIMETHBIX



00pa3oBaTeNbHbIX PE3YIHTATOB:

7 KIIACC

Pacno3HaBaTh N3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETPUUYECKUE (UTYpPBI; BBINOIHATH UYEPTEKU IO
YCIOBUIO 3a1aud. V3MepsATs NMHENHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

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

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

[lonp30BaTbCAd NpPU3HAKAMHM DPABEHCTBA TPEYIOJBHUKOB, MCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

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

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

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUECHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MKCIOJB30BAHUEM CYMMBI YIJIOB TPEYIOJBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTIJIOB, OOpa30BaHHBIX MpU TEPECEUCHUH JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKyllel. Pemars NmpakTU4ecKHe 3aa4ud Ha HAXOXKJICHME
YIJIOB.

MMeTs npeacTaBieHnue 0 OHATHE T€OMETPUYECKOT0 MECTa TOYEK.

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

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

OpueHTupOBaTbCA B TOHATUAX U ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYXXHOCTH, TeOpeMa O IEPIEHAMKYISIPHOCTH KacaTelIbHOU U
paguyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

HNmMeTp mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHUS C MOMOILIBIO LIUPKYIS U
JIMHEUKHU.



8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

OpHEeHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MENHAH TPEYroJbHUKA
(IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JIMHUM TPEYrOJbHUKA U TPaleluu, IPUMEHSITh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX I€OMETPUUYECKUX 3a1ay. ViMeTs npeacraBieHue
o Tteopeme Daneca u TeopeMe O MPONOPLUUOHAIBHBIX OTpEe3KaX, MPUMEHATh UX I
pEIIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpumMeHsATh Npu3HAKKW MOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXHBIX
reOMETPUYECKUX 3a/]aY.

[Tonb3oBatbess Teopemoit Iludaropa st penieHHss TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

Brmagets DNOHATHMSAMM CUHYyCa, KOCHMHYca W TaHI€HCa OCTpOro yria
IIPSAIMOYTOJIBHOTO TpeyrojbHUKa. Ilomb30BaThCsl 3TUMU MOHATHAMM JUISL PELICHUS
MPaKTUYECKUX 3a7a4 (Ipy HEOOXOJUMOCTH C ONOPOI Ha aJIrOPUTM IPABUIIA).

Boruucnate  (paznuuHbiMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOMAAM MHOTOYTOJNBHBIX (Uryp
(m0NB3yACh, Iie HEOOXOAUMO, KAIBKYJIATOPOM). ITprMeHATh OJly4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets NOHATUSMU BOMCAHHOTO M ILIEHTPAJbHOTO yrja, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U Y€ MEXKIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Branete NOHATHEM OINKMCAHHOTO YETBIPEXYTOJIbHHUKA, NMPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a4ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IMPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JJI 33]1a4 peajbHOU KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHEHHEM IMO0J00MsT M TPUTOHOMETpPUM  (IOJIb3YACh, TIZe HE00X0IuMo,
KaJTBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX YIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIUYHBIE 3JIEMEHThl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEeLIeHHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTe (C MOMOLIBIO KaJIbKYJISATOPA) AJIUHBI U
YTIIBI [T HETAOJMYHBIX 3HAUCHUH.

[Tonb30BaTbest (popMysaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJII HAXOXICHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUSCKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIS HAXOXKICHUS Pa3IHMUHbIX
AJIIEMEHTOB TPEYroJIbHUKA («pEIICHHe TPEyTOJIbHUKOBY), MPUMEHATh WX TNpHU
pEIIeHNH POCTEUIIINX TEOMETPUUECKHX 3a7ad.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB



nofoOHbIX ¢uryp. Ilonb3oBaTbes CBOMCTBaAMM IMOJOOMSI MPOU3BOJBHBIX (QUIYD,
YMETh BBIYHMCIATH IJIMHBI U HAaXOAUTh YIJbl y MOMOOHBIX ¢Guryp (1o airoputmy
y4ueOHbIX aeiicTBuil). IIpuMeHsTh cBOMcTBa MOAOOMS B MPAKTUYECKHX 3a/Jayax.
YMeTh NpUBOANTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAKOLIEM MUPE.

ITosb30BatThCs TeOpeMaMu (IO BU3YaJbHOW OIOPE) O IPOU3BEIECHUU OTPE3KOB
XOpZ, O IPOU3BEACHUN OTPE3KOB CEKYLIMX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICI, NIPUMEHATh HMX B PEIICHUUM TEOMETPUUECKUX U (PU3MYECKUX 3ajad.
IIpuMEHATh CKAJIIPHOE NPOU3BEACHUE BEKTOPOB JIUIsl HAXO0XKACHUS JUIMH U YIJIOB.

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

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTHM OKPYKHOCTM M PaJAMaHHOM MEpBI YIVIA, YMETb BBIYMCILITH IUIOLIA/b
Kpyra M €ero yacrteil (c omopoidl Ha chnpaBouyHyr uHHGpopmanuio). I[lpumeHnsrts
MOJIyYEeHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJE
HEO0XO0UMO, KaJIbKYJIATOPOM).

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

Hean u3yuyeHus y4e0OHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHuW. KaKIplii 4YeJoBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE UMEIOIIUXCS Y HETO JaHHBIX. A is 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B
YCJIOBHSIX HEJIOCTaTKa WM W30bITKa HHPOPMAIIUA HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbINLIeHuEe. IMEHHO mosTOMYy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ 3[IP, ¢dbyHKIMOHATBHYIO TPaMOTHOCTH, BKIIOUAIOIIYIO B CeOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UpOBaTh MHOOPMAIIUIO, TPEACTABICHHYIO B Pa3NU4HbIX (opmax, MOHUMAThH
BEPOSTHOCTHBI XapaKTep MHOTHX pEabHBIX IIPOIIECCOB M 3aBUCHUMOCTEH,
MIPOU3BOANTH TMPOCTCHINIME BEPOATHOCTHBIC PacUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMIIaMU cOOpa, aHaliu3a W MPEICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIMMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposTHOCT M CTaTHCTHKA
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIICAYIONMINE COICPKATeIbHO-METOIMYSCKIC JIMHHH:
«IIpencraBnenne NaHHBIX W ONHUCATelIbHAs CTAaTHCTHKA»; «BeposTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadony.



Conepxanue nuHun «llpencraBneHue NaHHBIX U ONUCATENbHAs CTAaTHCTUKA»
CIIy>KMT OCHOBOMH /17151 (JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOpPMAIUEil: OT YTEHUS U
MHTEpIpeTaluu WHGOPMalMK, MPEJCTABICHHON B Ta0OnHIIaX, Ha guUarpamMMmax M
rpadpukax g0 cOopa, MpEACTaBICHUS W aHalW3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEAHMX M paccenBaHus. PaboTas ¢ HaHHBIMH,
oOyuatomuecs: ¢ 3[IP ygyarcs cuuThiBaTh U MHTEPIPETHPOBATH JAaHHBIC, BBIABUTATH,
apTyMEHTHUPOBAaTb W KPUTHKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLICHMBATh HUX BIUSHUE Ha
paccMaTpuBaeMble BETUYMHBI U ITPOLIECCHI.

WHTYUTHBHOE TMpPEACTAaBICHUE O CIy4yallHOW W3MEHYMBOCTH, HCCIIEI0BaHUE
3aKOHOMEPHOCTEN U TEHJEHIIMIA CTAaHOBUTCSI MOTUBUPYIOLIEH OCHOBOM /11 U3y4EHUs
TeOpuu BepoATHOCTEN. bosbiioe 3HaueHue s oOydaromuxces ¢ 3P 3nech nmeror
INPAaKTUYECKUE 3aJaHMsl, B YaCTHOCTH OIBITHl C KJIACCHYECKUMHU BEPOSTHOCTHBIMU
MOJICTISIMH.

[TonsiTue BEpPOSTHOCTH BBOAMTCA Kak Mepa MPaBIOMOAOOUS CIIy4ailHOTO
coobiTus. [Ipu n3ydennn kypca oOyuatomuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMH  BBIUMCJICHHSI ~BEPOSTHOCTEH B  CIAy4YallHBIX OKCHEPUMEHTaX ¢
PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMUA HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pemiaTh Oojee CIOXKHBIE 3amayd. B Kypc BXOmST
HaYaJbHBIE TPEACTABICHUS O CIy4YalHBIX BEIMYMHAX H WX  YHUCIIOBBIX
XapaKTepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYyIIECTBIISETCSI 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXeCTBaMM ¥ OCHOBHBIMH  ONEpalUsMU  HaJl MHOXECTBaMH,
paccMaTpuBalOTCd NPUMEpPHl MPUMEHEHUs Uil pelleHus 3ajad, a Takke
MCIIOJIb30BaHUs B APYTUX MaTeMaTUYECKUX Kypcax U Y4eOHbIX IIpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPBIi
BXOHAT pazgensl: «lIpeacraBneHre MaHHBIX M ONUCATENIbHAs CTAaTUCTUKAY;
«BepoarHocThy; «DneMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadony.

Ha u3ydenue nanHoro xypca OoTBOAMT | y4eOHBIM Yac B HENETIO B TCUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COHEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (110
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AUarpamm, rpaduKoB. 3amnojHEHHE
Ta0UILl, YTEHHE U MTOCTPOEHUE JUuarpaMm (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3Bneduenne nHpopManuu U3 IuarpamMmm U
Ta0JIHIL, UCTIONB30BAHUE U UHTEPIPETALIUS JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiplliee M HaUMEHbIIEE 3HAuYeHUs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHUYHUBOCTH.



*CydaiiHbIM SKCIIEPUMEHT (OIBIT) M CiyyailHOe coObITHe. BeposTHOCTh U
yacTtoTa. Posib MaloBEpOSATHBIX U MPAKTUUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJE U
B 001IeCTBE. MOHETa U MIpajibHAs KOCTh B TEOPUH BEPOATHOCTEH **,

*I'pad, BepmmHa, peOpo. CreneHp BepuinHbl. Yuciao pébep U cymmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu Tpada. Llemm u muxmbel. I[lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenne 06 oprueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMoripio rpados*.

8 KVIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUI, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBOMCTBa onepauuii Haj
MHOKECTBaMH: IIEPEMECTUTENIBHOE, COYETaATEIBHOE, pacIpeneIuTeNbHOE,
BKJIIOUeHUs. Vcnosnp3oBaHue TrpauUuecKkoro MpPEACTABICHUS MHOXECTB  Jis
ONMCAaHMS PEATBHBIX ITPOLIECCOB U SBJIICHUM, ITPH PEILICHUY 3a]1a4.

*U3mepenue paccenBaHus NaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE
YHCJIOBBIX HAO0OpPOB. JlnarpamMmma paccenBanus *.

OneMeHTapHble COOBITHS  ciay4yaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Ty MaJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoICTBa JEpeBbEB: E€IUHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
BHUCSIYEH BEpILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHMsI. Penienne 3a1a4d ¢ noMoibto rpagos.

[IpotuBomnonoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHne  coObituii.  HecoBmectHble  coObiTus.  @DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIIOBHAsE BEpOATHOCTh. [IpaBuio ymHoOxeHus. HeszaBucumelie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUJEe JepeBa. PemieHuwe 3amad Ha
HaXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIyYalHOIO JKCIIEPUMEHTA,
auarpamm Ditiepa ™.

9 KJIACC

[IpencraBienne JaHHBIX B BUAE  TaONWL, JAdarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. UTeHHe M MOoCTpoeHHe Tadiul, Auarpamm, rpadukoB Mo
peaIbHbIM JJaHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codyeTaHu. *TpeyrojbHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPUKH.

*I'eomerpuueckast BeposITHOCTh. CiyyaliHbIM BBIOOp TOYKM U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 IYTH OKPYKHOCTH *.

HcnbiTanne. Ycenex u Heygaya. Cepust UCIIBITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuyum. BeposatHocTu coObITHII B cepun UcnibITaHui bepHyu.

43necek u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMMTEILHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



CrnydaliHasg BEJIMYMHA W PACIPENECICHUE BEPOATHOCTEH. MaremaTudeckoe
oXuaaHue W gucnepcusd.  IlpuMepbl  MaTeMaTHYecKOro - OKMIAHHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXUIAHHUE U
TUCIIEPCHUs CIIyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHyum».

[TonsiTue o 3akoHe OousbIIMX uMcesl. M3MepeHre BEpPOATHOCTEH C MOMOILBIO
yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCET B IPUPOJE U OOIIECTBE.

[JIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATbl OCBOEHUSI PABOYEN
[IPOTPAMMBI KYPCA «BEPOSITHOCTB U CTATUCTUKA» (II0 TOIAM
OBYUYEHUS)

[IpeameTHbIE pe3yIbTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Kkiaccax XxapakTepU3yIOTCS CIEAYIOIMMUA YMEHUSMHU.

7 KJIACC

Uutate wuHOpMAIMIO, TPEACTABICHHYI0O B Ta0lMIax, Ha JgUarpaMMax;
MPEACTABNIATh JIaHHbIE B BHUJE TaONMUIl, CTPOUTH JAHArpaMMbl (CTOJIOUKOBBIC
(cTosi0uaThie) U KPYyTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

OnuceiBaTh W MHTEPIPETUPOBATH  pEaJbHbIE  YWCIOBBIE  JIAHHBIE,
MpE/ICTABJICHHBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MeraHa, HauOoJIblllee 1 HAMMEHbIIIEE 3HAYEHUs, pa3Max.

NMeTh mnpencraBieHUE O CIy4YalHOM M3MEHUYMBOCTHM Ha IIpUMEpax LIEH,
(GU3MYECKUX BEJIWYUH, AHTPOINIOMETPUYECKUX [AHHBIX; HMMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(POpPMAIMIO, MPEJACTABICHHYIO B BHJE
Tabnui, auarpamMm, rpadukoB; MPEACTABIATH JaHHbIE B BHJE TaOJHII, JUarpam,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUCHEpcUs U
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YACIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE MO
pe3yJibTaTaM U3MEpeHUW U HaOMoAeHUM (C HCMOJB30BAaHUEM 3PUTEIBLHOU
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

HaxonuThe BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMHM (C MCHOJIB30BAHMEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaJIbHOM OIOPHI).

HNmersr mnpencraBieHue o TpadUUyecKuXx MOJCNAX: JEpeBO CIIy4dailHOTro
AKCIEPUMEHTA, JUarpamMMbl Diljiepa, YuciaoBas mpsiMas.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;



BBINOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHE, IEPECEUEHNUE, JOIIOJIHEHUE;
MEPEUHCIATh  BJEMEHThl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BH3yaJIbHOW OMOPBI).

Hmets mpencraBieHne o rpaduyecKkoM MpeCTaBICHWE MHOXKECTB M CBS3ed
MEKJly HUMH JUJIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a1a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KVIACC

W3Bnekats u mpeodpa3zoBeIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, IUarpaMm, rpauKoB.

Pemarp mpocTeiiinyne 3amadud OpPraHU30BAHHBIM IEepeOOpOM BapUaHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIs MacCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YACTOTHI COOBITUS, B TOM 4YHCIIE TOJb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHHM (C OMOpOil Ha CIpPaBOYHYIO
uH(popMaIuio).

HaxonuThe BEpOATHOCTH CIy4alHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM 10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencraBieHWEe O CIyYalHOM BEIIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IIJTAHUPOBAHUE

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

«MaremaTHKay aJanTHPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusi 00YYaronXcs ¢

3aIEP’KKOM TICUXUIECKOTO Pa3BUTHS, B IIEJIOM COBIIAIAlOT C COOTBETCTBYIONINM pa3zieioM (eaepaiabHoi paboueil mporpaMMel

ydeOHoro npeamera «MareMaTuka» o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu stom Opranuzamus
BIIPAaBE camMa BHOCUTh H3MEHEHUS B COJEpKaHUE U pacopeleseHue ydyeOHOro marepuana IO TojJaM OOy4yeHus, B
NOCJIEIOBATEIBHOCTh U3YUEHHUS! TEM U KOJMYECTBO YACOB Ha OCBOCHUE KaXKIOW TEMBI, ONPEEICHHE OPraHU3allMOHHBIX (OpM
o0yyeHuss u T.. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHMI OompenesnsieTcs BbIOpaHHbIM oOpa3oBaTenbHOM opranuzanuet YMK,
VH/AMBHUIYAJIbHBIMHU TICUXO(PU3NUECKUMH OCOOEHHOCTAMU KOHKPETHbIX oOydarommxcsi ¢ 3IIP, creneHpio yCBOGHHOCTH UMHU
y4eOHBIX TEM, PEKOMEHJALUsAMHU [0 OTOOpY M aJanTaluu Y4yeOHOro marepuaja 10 MaTeMaTHKe, MPEICTaBICHHBIMU B
[losicHUTENBHON 3aIIUCKE.

5 knace (He menee 170 1)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalomnxcn

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

(43 9)

Apudmernueckue AEHCTBHS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOXKEHWH M -yYMHOXXCHHH, CBOWCTBA
eauHunbpl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHA W  YMHOXXCHMS,
*pacrpenenMTeNbHOE CBOMCTBO YMHOMKEH s * 4,

TOYKaMHM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

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

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




*JlenuTend W KpaTHbIE® duWClla, pa3lioKEHUE 4YuClia Ha
MHOXkUTenH. JleneHnue ¢ ocraTkoM. IIpocTele M cocTaBHBIE
gucna. *[Ipu3naku nenmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Perienue TeKcTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKue AeHCTBYS,
Ha JIBUKECHUE U MTOKYTIKH.

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

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCNOJIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHE, I10KA3aTellb),
BBIYMCJISITh 3HAYEHHUsl CTENeHeH TNpu HEOOXOTUMOCTH C
BHU3yaJbHOW OMOPOM.

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

Hcnonp30BaTe IpU  BBIYMCICHUAX MepeMecTUTelbHOE W
couerarejjbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpeaeauTebHOE CBOIICTBO YMHOKeHUS *;
dopMynMpoBaTh U NPUMEHATH IpaBUia MNPeodpa3oBaAHUA
Y CJI0BbIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JIeicTBHH TNpH  Heo0XOAMMOCTH €
HANPaBJIsIIOIeil MOMOIIbIO.

@opmyaupoBaTh oONpeaeSeHHsl JEIUTENd M KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3pIBaTh [EIUTEIH U
KpaTHBIE YHUCla; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
¢hopmyIMpPOBATH U MPUMEHSATH NPU3HAKH JIEITUMOCTH Ha 2, 3,
5,9, 10, (c omopoil Ha anropuT™M NpaBHUJIa); MPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTEINH;
HAXOJUTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX yuciax, NPUBOAUTH npuMepbl u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HAaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TeKCTOBBIE 3aJaud  apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXIy BEIMYUHAMHU (CKOPOCTH,
BpeMsl, pPacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOAMMOCTH C HMCIIOJIb30BaHHEM CHPABOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeopMyJIHPOBATH YCIOBHE,




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

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

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTAaT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTb OIINOKH.

*Pemiate 3agaum ¢ MOMoOIbLI0 Mepedopa BcexX BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIe
(ipu

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

Harasanas
reomerpus. JJunuun

Ha MJIOCKOCTHU
(12 1)

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

ITpakTuyeckas paborta «IlocTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TyHOW W pPAa3BEPHYTHIA YIJIBL

[TpakTryeckas pabota «IlocTpoeHue yrioy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIb3YSl TEPMHUHOJIOTMIO, W HM300paxaTb C IIOMOIIbIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH  TIO
BU3YaJbHOW OIOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

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

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

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

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATOU




Oymare mpsMOW, OCTPBIA, TYMOW, pa3BEPHYTHIA  YIJIB;
CPABHUBATH YTJIbL.

BbI4ucasTh JIMHBI OTPE3KOB, TOMaHbIX.

IlonumMaTs W HCHOJB30BATH MNPH PelIeHUW 3a7a4
3aBHCHMOCTH MEX]y €IMHHUIIAMH METPUUYECKONU CUCTEMBI MEp;

SHAKOMHUTBCHA C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

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

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunbHble M HempaBuibHBIE JApoOU. (OCHOBHOE
cBOCTBO Apodu. CpaBHEHUE IPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmemanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-O0paTHBIC IPOOH.

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

[Tpumenenne OYKB IJIs 3aIMCH MaTEMATHYCCKUX BBIPAKCHUH
MPEIJIOKEHUN.

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

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

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *cokpalieHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENIO B
HNPOCTEHIINX CIydasx™®.

IpencraBasare 1m0 o00pa3ly CMElMIaHHYIO JApoOb B BUJE
HENPAaBWJIBHOM M  BBIAEHATH LEIYK YacThb YHCIA U3
HENpPaBUJILHOU IpoOH.

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

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




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pematp mpocTeiiipie TEKCTOBBIC 3ajlayd, COJEpIKallue
JIpoOHBIC JaHHBIC, M 337a4d HA *HAXOXXJICHHE YaCTH IEJIOTO U
L[EJIOTO IO €r0 YacTH; BHISABJSTH HX CXOACTBA M Pa3IHIus *.
MopaeaupoBaTh X0 PEUICHUS 3aJa4d C MOMOIIBIO PHCYHKA,
CXEMBI, TaOJIHIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHHBATH pPA3JIUYHBIC pPELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IIPH HEOOXOJIMMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh MOJTYYCHHBIH pe3yJbTarT,

(B TOM 4YHCJIEC C IIOMOIIbIO

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

Harasauas MHOrOyronsHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHHUK, | Pacmo3maBaTb, H300pasaTb C IIOMOINBIO  YEPTEKHBIX

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

MHOTOYrOIBHUKH | TpovrommHrk. MHOTOYTOJIbHHUKH.

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

BoluMcATh: TNEPUMETP TPEYTOJbHUKA, MPAMOYTOJIBHHKA,

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

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

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




MHOI'OYTOJIbHUKAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIIAAN KBAAPaTa OT JUIMHBI €TI0
CTOPOHBI.

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

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

lecaTnanbie
npoou
(38 1)

Hecsatuunas 3anuch apobeil. CpaBHEHHE AECATHUHBIX IPOOEH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIEHUE NECITUIHBIX
Ipooeii.

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

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

N300pakaTh JecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

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

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

I[pumensith cBoiicTBa apupMETHYECKUX JCUCTBUN s
panMoOHANN3allN BIYUCIICHUI.

I[puMeHsTH PABUJIO OKPYTIJIEHUS JECATUYHBIX pOOeid, mpu




HEOOXOAMMOCTH C BU3YAIHHOM OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Ipo0ei,
ONMMpasCh Ha YHUCIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

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

JpoOHBIE JaHHbIC, U Ha *HAXOXAEHUE YacCTU LEJIOT0 U LEJIOT0
IO €T0 YacCTH *; BHISIBJSATH HX CXOACTBA H Pa3InYusl.
MopaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMbl, Tabauupl. Pa30uparh pa3iuuHble PELICHMS, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX >KM3HEHHBIX

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

COOTBETCTBUE YCIIOBHIO, HAXOMTh OLINOKU.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI apU(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*MHororpanHuku. M3o0pakeHne MHOrorpaHHukKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, kyo6. Pa3séprku kyba u
napajuleJenuneaa.
O06BEM Kyba, MPSMOYTOIBHOTO Mapajiieenuneaa’™.

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

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

N300pazkarh Ky0 Ha KIeT4aToil Oymare.

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

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




Haxoauth u3MepeHUs, BBIYHCAATH IUIONIAAb MOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaJlIeNieuIesa ¢ OMopoi Ha
QITOPUTM Y4EOHBIX [EHCTBUH; HMCCJI€N0BATH 3aBHCHMOCTD
00Béma Kyba oT JUIHHEI ero pedpa.

Ha6so1aTh ¥ NPOBOAUTH AHAJOTHM MEXJIy HOHATUSMHU
IO U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O
MHOTI'OI'DaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSI.
PemaTsp 3agauun U3 peajabHOM KU3HHU.

IloBTOpEHuE
M 000011IeHHE
(10 4.)

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

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

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

OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BEIUNCICHUM.

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

pPa3HbIMU
3a/a4H,

crocodamm,
BbIOMpPATH

6 xaacc (ue menee 170 u)

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

OcHoBHOE conepxaHue

OcHOBHbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH




HartypanbHble
yucaa
(30 )

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

Jenutenu u KpaTHbIC YKCiia; *HaUOONBIINNA OOIIMI ACIUTEIH
¥ HanMEHbIIee odIIee KpaTHoe *.

PasznoxxeHne umcna Ha IPOCThIE MHOXHTENM. JlenumocThb
CyMMBI U IIPOU3BEICHUS. [lefeHne ¢ 0CTaTKOM.
Penienue TekCcTOBBIX 3a1ad.

BouinoansaTs apudpmMernyeckue aeiicTBUs C MHOTO3HAYHBIMU
HaTypaJIbHBIMU 4YHCIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
BBIp@XXEHHH cO cKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHU S
BBIPKEHUM, COJEPKALUX CTEICHHU.

BpInoiHATL NPUKHAKY M OHEHKY 3HAYEHUW YMCIIOBBIX
BbIpA)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YJITATA.
Hcnonbs30BaTh mNOpHU BBIYUCICHUSAX MepeMecTHTEbHOe U
coyeTraTeibHOE CBOWCTBA CJI0KEHMSI W YMHOKEHWUs,
*pacnpenejuTebHOe CBOIICTBO YMHOKE€HUSI OTHOCHUTEIbHO
CJI0:KeHus ¥, cBolicTBa apudMeTHYeCKNX AelCTBUI.
HccaenoBaTth  YKMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJAMTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs] JIEIUTENId W  KpaTHOro,
HauOoJblIero OOIIEro JAeNuTeNss W HAaWMEHbIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOT'O YHCEI; HCIOJIb30BAaTh 3THU
MOHSTHS TIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € OIOPO Ha
QJITOPUTM TPABUIIA).

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

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

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUSI  C
TTOMOIIIBIO CBS30K «H, «HIIN», KECIH. .., TO...» 110 00pa3Iry.
PemaTh TEKCTOBBIE 33/1a4H, BKIIOYAIOUIUE TOHATHUS JETUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIUIIBI.

[IpuBoguTH, pa3dWpaTh, OIEHWBATH PA3JIMYHbIE PeEIICHHS,




3allMCH  PellleHri TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOUIBIO.

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

Harasnnas
reoMeTpusi.
IIpsimble HA
IJIOCKOCTH
(7 9)

*[lepnienaukynsipable npsimbie. [lapamiensHblie mpsiMble *,

PaccrossHne mexay AOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA IIyTH HA KBaJPAaTHOMU CETKE.
*[IpumMepbl NPSAMBIX B IPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aMMHOIO
PacroJIOKEHUs ABYX NPSAMBIX.

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

IIpuBoauTs NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

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

JApoou
(32 4)

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

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMU IPOOSMHU.

OtHomenne. JlemeHne B JaHHOM OTHomeHWH. *Macmral*,
MPOTOPIHSL.

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

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

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

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

Hcnoab3oBaTh JIeCATHUYHBIE JpoOuW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJnsaTs apudpmernyeckne aeiicTBUsI C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

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




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

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

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

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

PemiaTte 3agayM  Ha YacTH, IMPOLEHTHI, NIPONOPLUHU, HA
HaxXOoXJIeHue ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHHBI TI0 €€
nIpoOu (TporeHTty), npoOu (MpOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa oT apyroi. IlpmBoauTh, pa3dupars,
OIlEHUBATH PA3JINYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4 Mpu HEOOXOJUMOCTH € HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMACPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPEACTABIEHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpust
(6 9)

*QOceBast cummertpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHre cUMMETPUYHBIX (UTYD.
CumMeTpHs B IPOCTPAHCTBE™.

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

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




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

Boipaxkenust
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHnil.  *BykBeHHbIE  BBIp@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU ™.

bykBeHHBIE pPaBEHCTBa, HAaxO0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHM, COCTABJIATh OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3a7ja4H.

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

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

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

HaxoauTh  HEW3BECTHBII  KOMIIOHEHT  apU(pMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

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

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

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

*[Ipaktuaeckas padota «Ilmomanp kpyran *.

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

O00CcHOBBIBATBH, OMPOBEPraTh C IMOMOIIBI0 KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HABATh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

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

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

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

Iosoxkureabuble u |Llensie  ducna. *Monaynp  umcna,  reomerpuueckas | [IpuBoauTh, TpHMePbI HCIONB30BAHUS B PEATbHON JKU3HU
OTpHIIATEeIbHbIE UHTEpIIpeTanus MOayIsl. YucIoBble MPOMEKYTKH *. MOJIOKUTEIBHBIX M OTPUIATCIIBHBIX YHCEII.
yucjaa ToNoKHTeNbHBIE M  OTpHLATENbHbIE uHcia. CpaBHEHHE N300pakaTh 1eible YKcha, TOJIOKNTEIBHEIC 1 OTPULATEIbHEIC
(40 1) TIOJIOKUTENBHBIX U OTPULATENBHBIX uncel. Apudmerndeckue | I TOIKaMH — Ha  HHCIOBOM  MpPAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY iciamy, | TACTOBYIO IPAMYTO UL CPaBHCHIS HHCCIT.
PelleHre TeKCTOBBIX 3a/1a4. I[IpuMensiTh TWpaBWJIa CPaBHEHHUS, YNOPSAOYMBATH LIEJbIE
quciia; *HaX0AUTh MOTYJIb Yucia™,
@ opMyIMpPOBATH NMPABUJIA BHIYUCICHUS C MTOJOKUTEIbHBIMU U
OTPHUIATCIIGHBIMU  YHCIIAaMH, HAXOAMTH 3HAYEHHS] YHCIIOBBIX
BBIpAXEHHH, COJIEp KaIINX JEHCTBUS
C TIOJOXKHUTECIBHBIMU W  OTPUIATEIBHBIMU  YHUCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MPABHIIA.
IIpumeHsATh CBOWCTBA CIOXEHUSA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencraBienue [lpsmoyronbHass cUcTeMa KOOPAWHAT HA  IUIOCKOCTH. | OOBACHATH W HJLIIOCTPUPOBATH MOHSATHE IPSMOYTOJIHEHOU
JAHHBIX KoopauHatel TOYKM Ha MIOCKOCTH, a0CIIMCCca U OpIMHATA. CHUCTeMBl  KOOPAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(64) Cron64aThie i KPYrOBBIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H




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

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

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

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

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*[IpsAMOYTOJIBHBIN Mapajieenunen, Kyo, npusMa, mupaMuia,
KOHyC, mwiuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepbr pa3BEéPTOK
MHOTI'OI'paHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3nanue Moenei
POCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oO0BEMA; eauHMIBI U3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuiea, Kyoa, GopmMyiibl 00béma *,

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

N3yuarh, UCHONIB3Ysl KCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOWCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYH:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY [MIMHIPOM, KOHYCOM H
IIapOM.

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

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

N3mepsaTh Ha Moaeasix: IMHBI pEOEpP MHOIOTPAHHUKOB,
JaMeTp I1apa.

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




OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

[MoBTOpEHUE,
00001IeHME,
cUCTeMaTU3alus
(20 v)

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

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

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

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

PemaTs npocreifinne 3a1a4u pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BIUMUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O I'OJAM OBYUYEHMUS)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIMXCS

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

(25 )

Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[Ipu3Haku  €IMMOCTH,  pa3lOKEHUs

MHOXUTECIN

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




HaTypaJbHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

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

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

Buja a’' (@ — mo60e PalMOHATBLHOE YHCIIO, I — HATYpalbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

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

IpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

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

Pacno3HaBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHAIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

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




AsiredOpanyeckue
BbIpaKeHUsI
(27 )

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

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

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

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

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

OcymecTBAATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OpMyNT COKpPaIEHHOTO
YMHOXKEHUS C OIIOPOH Ha CIpaBOYHYIO HH(POPMALIUIO.
I[Ipumensite 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHMS
pa3IMYHBIX 3aJad W3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEPaBEeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus yYpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

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

*JluneitHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMH U €ro Tpaduk *.
Cucrema JByX JIMHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH.
Pemenne cucteM ypaBHEHH CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CIIOKEHHSL.

Pemath, JMHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NpPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

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

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

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

CocTaBJSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHHUH I10




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

Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

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

[Tonstue Qynkuuu. ['paduk (ynkuuu. CpoiicTBa (GyHKIHIL.
Jluneiinass  gynkuusa. [loctpoenwe rpaduka aHHEHHOU
¢bynkun. ['padux pynkuun y = kx + b.

H3o0paxarb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKE.
OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCIE C MOMOIIBIO HU(PPOBBIX
nabopaTopuid.

I[IpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPIPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOM
JKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (PYHKIINH, OBJIAICBATH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

Pacno3naBarh jguHeiiHy0 QyHKIMIO y = kx + b, omucHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3HAYCHHH KOA(PHUITUEHTOB k 1 b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
Crpouthb rpadukm TuHeHHON GyHKIMU, QyHKIMU Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUSA
rpaduKoB (PyHKIMI 1 N3yUeHHs UX CBOMCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001menune
(6 1)

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

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

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




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

8 kiaacc (e menee 102 u)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciao

OcHoBHOe coaep:kanne

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

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIa. *[Tonatue 00| dPopmyanpoBaTH oNpeaeaeHHe KBaJIPaTHOIO KOPHA U3 4HCIa,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  [lecaTuuHple — nmpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHEHHE JEHCTBUTENbHBIX uncen *. |[IpuMeHsTh OlNepalnuio HM3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 ) ApudmeTraeckuii KBaJpaTHBINA KOPEHb. YKCIla, HCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJISTOP.

VpaBHeHUe BUA X° = a.

CaoiicTBa apu(METHIECKIX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpaXKEHU,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU MU
JNECATUIHBIMH JPOOSIMHU.

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

HccaenoBarh YpPpaBHCHHUC x2 = d, HaXOJWUTb TOYHBIC H

npubInxKEHHBIE KOpHU pu a > 0.

HccaenoBath cBoiicTBa KBAaJpaTHBIX KOpHEH, IIPOBOISA
YKCJIOBBIE DKCIEPUMEHTHl C HCIIONB30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs cBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

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

BorunciasTe 3HaYeHHs1 BbIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE




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

3HAKOMHTBLCS C HCTOpHGfI Pa3BUTUA MATCMATHKU.

Yucaa n
BBIYHCJICHHUS.
Crenennb

¢ IEeJBIM
nokasartejieM
(79)

Creniens c 1enbM okaszareneM. CTanapTHas 3aUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaIoIIeM MHpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

®opMyIUpPOBATH ONpe/IeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 1O BU3yaJIbHOM OTIOpE).

IpeacraBasith 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHzapTHoM Buzae. CpaBHMBATh 4YHCIIAa W BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnoab3oBaTh 3amHMCh YWCET B CTaHAAPTHOM BHUAE IS
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IIUTEIHLHOCTH IPOIIECCOB B
OKpY’KaloIeM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJHYECKOIi (popme u
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IEJBIM
nmokasareneMm (IpH  HEOOXOJUMOCTH C  HUCHOJb30BaHUEM
BU3YaJILHOW OTIOPHI).

Ipumensith  cBOMCTBA CTETMEHHW JUISI  IpeoOpa3oBaHUS
BBIPQXXEHHI, COJEp)KAIIMX CTENEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WH(pOpMAIUU. BbIMOJHATH
JAelcTBUSA C 4YHCIaMH, 3alUCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTEIICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslil TpéxuneH. Pa3nokeHue KBaJpaTHOrO TpEXUJICHA
Ha MHOXHTEIIH.

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

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

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooH

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

Crnoxenue, BBIUMTAHUE, YMHOKEHUE " JeIIeHUe

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

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




(15 )

anreOpandeckux apobeii. [IpeoOpazoBaHue BbIpaKCHUH,

CoZIepIKaIKX ajaredpandeckue qpoou.

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

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

YpaBHeHust

U HepaBeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemomHoe KBaJIpaTHOE ypaBHEHHE.
dopmyiia KOpHel KBaapaTHOro ypaBHeHus. *Teopema Buera™
Pemienne  ypaBHeHuH,  CBOASIIMXCS K KBaJpaTHBIM.
[pocreiimme ApoOHO-paOHAIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3a7ad € I[OMOIIBIO
YPaBHEHUM.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

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

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

Habnonate M aHaJAM3MPOBATH CBS3b MEXAY KOPDHAMH U
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*[IpumMeHsTH TEOpeEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)®.
Pemarts TekcTOBBIE 3aJaylM  anreOpanvyeckuM CHOcOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOJMMOCTH €  HaNpaBisAIoOIIEH  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE ypaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.

KBaJpaTHbIX

IS pelieHus

YpaBHeHust

U HEpaBEeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

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

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

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

Pa3auuare napajuieNbHbBIE M MEepeceKarolmecs NpsMble M0 UX




*'padpuueckas  uHTEepmpeTanus  ypaBHEHHS C  JIByMs
MEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU *,
Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

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

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

*[IpuBoAUTh TrpaUUecKyl0 HHTEPNPETANUIO PELICHU
ypaBHEHUs1 C JBYMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JIByMsl IEPEMEHHBIMH. *

Pemath TeKCcTOBBIE 3a1a4H AITeOpanueCKUM CIIOCOOOM.

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

Ta0 MBI 3HAYEHHI QYHKIUY.

CTpouTh M0 TOYKaM rpaguku QyHKIHN.

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

Hcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

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




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

DOyHKIUH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpadpuka QyHKIUN 3HAUCHUE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peaibHbIE MPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYHH 10 3HAYCHHUIO IPYTOM.
pyHKkunu OyHKIMH, OIHCHIBAIOLINE IPSIMYIO U o0paTHy10 | B HecloXHBIX cilydasx BbIpaxKaTh (OpPMYJIOid 3aBHCHMOCTH
(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
I'paduk GpyHkimm y = x2. OnuceiBaTh XapakTep HW3MEHEHHMsS OIHOM BEJIMYUHBI B
DOyukuny = x4,y = x°,y = \Jx,y = E; *rpaduueckoe 3aBUCHMOCTH OT U3MEHEHUS APYTrou
. . Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
peluieHue YpaBHEHU U CUCTEM YPaBHEHHUM. .
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB GyHKImii BUJIA: y = X, y =X,
y=vx ==t
HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUYECKUE
npeacTaBJeHusl Ul PEIICHUs U UCCIEA0BAHUS YPABHEHUN U
CUCTEM YPABHEHMH.
I[IpumensiTe MppPoBHIe pecypehbl Uil NOCTPOCHUS I'padUKOB
byHKIHi.
IMoBTOpEHUE [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4HCEN, BBIYMCIICHUH,

H 00001eHIe
(6 9)

KJaccoB, 00001IeHre 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPAaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJIHAEMBIX JIEHCTBUM H

CaMONIPOBEPKY pe3yibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.
Pemrare 3agayd M3 peaJibHOM  KHU3HHM, NPUMEHATH

MAaTEMAaTUYCCKHUE 3HaHWA [OJid PpCHICHUA 3aJdad W3 JPpYrux
IIPEAMETOB.

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

9 kjacc (ae meree 102 )




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanne

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

4acoB)
Yucaa n PannonaneHple yncna, *uppanvoHalbHbIE YMCIa, KOHEUYHbIC U | Pa3BUBaTh mpeacTaBJeHUsl O YHCIaX: OT MHOXECTBa
BbIYMCJICHHS. OECKOHEUYHBIC JIeCATUYHbIC Ipoou. MHOK€eCTBO | HATypaJIbHBIX YMCEIT O MHOKECTBA JIEUCTBUTEIIBHBIX YUCETL.
JelicTBUTEIbHbIE |ICUCTBUTENBHBIX  YHUCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO IIPEICTABICHUS
ymncaa OCCKOHEUYHBIC JIeCATUYHBIC JApoOu. B3aMHO OXHO3HAYHOE |ACWCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW JEeCATUYHOU apo0H,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |NMPHUMEHATh JCCATHYHBIE NPUONIDKEHUS pPAIMOHANBHBIX H
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HMppalrOHAJIbHBIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anuchiBaTh, CPaBHMBATh U YHOPSII0YMBATH
NEUCTBUS C JEUCTBUTENBLHBIMA YHUCIAMU. ¥ NENCTBUTEILHEIE Yucia ™,
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, coYeTass YCTHbIE W IMHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeCTBUSI C PALUMOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka W OLEHKa pPeE3yJbTaTOB |HAXOAMTH 3HAUCHHUS CTENEHEH C LEJbIMU IIOKa3aTelIMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEJI0BEKa.
AHaMUM3MpPOBaTh M JeJaTh BBIBOAbI (I0CJAE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELICHUH 3a/1a4.
OKpyrisiTbe JEHUCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NPUKUIAKY
pe3yiabpTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuWH, cBoasmmxcd K|OcBauBaTh, 3alOMUHATHL W NPUMEHSATh Tpaduyeckue
U HEPpaBeHCTBA. JINHEHBIM. MeTOAbI NP PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBangpatnoe ypaBHenwme. Pemenue ypaBHEHH, CBOIANIUXCS |(MMPU HEOOXOJMMOCTH C OINOPOM HA aNTOPUTM Y4YEOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKkBaspaTHbIE YpaBHEHHUS. JENCTBUN).
nepeMeHHOM *[Ilpumepbl pemieHuss ypaBHEHUW TpeThe u deTBEPTOU | Pacmo3HaBaTh 1eibie U APOOHBIC YpaBHEHUS.
(14 v) CTEIEeHeH pa3nokeHueM Ha MHOXKUTEINH. * Pemare JiMHeliHbIe M KBAaJpaTHbICe YPaBHEHHUs, YPaBHEHHS,

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

CBOJSIIIMECS K HUM, TMPOCTEHINHNE IpOOHO-pAIliOHATHHBIC




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

YpaBHECHHS.

IpeanaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 33j1ad,
o0Cy:K1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMH
crioco0aMu.

3HAKOMHTLCS ¢ HCTOPHEi PAa3BUTH MaTEMaTHKH

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €10 Tpaduk. |OcBamBaTh M NPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPAaBHEHUH C JBYMs MEPEMEHHBIMHU |TUHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
Cucrembl n e€ peuieHue. PernieHue cucreM ABYX YpPaBHEHMM, OJHO W3 |yPaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBISAETCS JTMHEHHBIM
ypaBHeHMH KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOM CTEIIECHH. (Mo BU3yanbHOH O1ope).
(14 9) I'padmueckas wHTEpHpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHATBHO-TpaUUECKUE IMPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M McCJleI0OBAHUSl YDABHEHUM U CUCTEM.
Pemenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM. AHAJIM3MPOBATh TEKCTHI 32124, pemiaTh UX alreOpanyeckum
CIOoCcOOOM: MepPeXoauTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtarh, 3anuchiBaTh, TMOHUMATb, HWHTEPNPETUPOBATH
U HEPaBEHCTBA. JIuneliHble HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX PEILLIEHUE. |HEPaBEHCTBA; UCIIOb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW U MX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 v) peuieHue. peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

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

Pacno3HaBaTh JUHEIHBIE U KBAJpaTHbIC HEPABEHCTBA.

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

PemaTh KBajpaTHbIE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
IIPEICTaBIICHHUS.

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




DOyHKIUN
(16 9)

KBagparnunas ¢yuknus, e€ rpaduk u coiictBa. [lapabomna,
KOOPIMHATHI BEPIINHBI 1apadoIibl, OCh CAMMETPUU MapadOIIbL.
CrenieHHbIC (YHKIIMU C HATYpaJbHBIMHU IOKa3aTelsIMH 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduxu Qyskiwmii: y = kx, y = kx + b, , y = ax?, y = ax’,

k
y =y =2

Pacno3naBaTh BU/bl U3yyaeMbIX (QYHKIHH; HITIOCTPUPOBATH

CXeMATHYEeCKH, 00bSICHATh PACIOJIOXKEHHE HA KOOPIWHATHOM

MJIOCKOCTH TpadukoB GyHKIMH Buga: y = kx, y = kx + b, , y

= ax?, y = ax’,
k .

¥ = /X, ¥ = — B 3aBUCHUMOCTH OT 3HaUY€HUI KO3()PUIMEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

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

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOMN
Gyakmuu  y = ax?* + bx + ¢ (Ipy  HEOOXOAUMOCTH  C
HaIpPAaBJISAIOIIEH TOMOIIBIO).

Crpourtnb U u3odpaxarb cXeMaTH4YecKH  rpaduku
KBaJIPaTU4HBIX (yHKIHMIA, 3a1aHHBIX GOPMYJIaMH BUIA Y = ax>, y
=ax’>+q, y=akx+p?l, y=a?+bx+c (npu
HEOOXOAMMOCTH C BU3YAIHLHOU OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YUYCHHBIX
GYHKOMA 1011 WX TOCTPOEHHS, B TOM YHCIIE C IOMOIIBIO

U(POBBIX PECYPCOB.

YuciioBbie
nocjea0BaTeJbLHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3aaHue TMOCIeN0BaTeIbHOCTH PEKYPPEHTHON (opMynoi u
dhopmyIoit n-ro wieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. Oopmyisl
n-ro 4ieHa apupMeTH4eCKOl U reoMeTpPUUYECKOl Mporpeccuii,
CYMMBI [IEPBBIX /1 YICHOB.

*N300paxkeHne 4YIeHOB apu(PMETHUUECKOW U TeOMETPUUECKOU
MPOrpeccuil ToOUKaMu Ha KOOPAUHATHOM IIIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.

Crno>xHbI€ MPOLIEHTHL *

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

AHanu3upoBaTh (OpMyJIy #-TO YJ€Ha IMO0CIe10BaTeIbHOCTH
WIH  PEKYppeHTHYy0 GOpMyJdy W  BBIYHCIASATH  WIEHBI
MIOCJIE0BATEIBHOCTEN, 3alaHHBIX  JTUMHU bopmynamu.
YcranasiuBarb 3aKOHOMEpPHOCTh B ITIOCTPOECHHUH
IIOCJIEIOBATEIILHOCTH, €CJIA BBIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

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

Pemartp 3amaud ¢ wHCHoOAb30BaHMEM (OpPMYyN 71-TO  4JeHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI




MIEPBBIX 71 YWICHOB C OMOPOIl Ha CIPaBOYHYIO0 HHPOPMALIHIO.
*N300pakaTh WICHBl IIOCJIEIOBATEILHOCTM TOYKaMHU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTrpuBaTh npuMepbl IpPOLECCOB W fIBJEHHH U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(METHYECKON MPOrPecCcuu, B TEOMETPHUECKON MPOTPECCHH;
*n300paxaTh COOTBETCTBYIOIIHME 3aBUCUMOCTH IpapuiecKku™.
Pemiate mpocreiimme 3aqayM, CBSA3aHHBIE C YHCIOBBIMHU
MOCNIEZ0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HK  C  HCIONB30BaHMEM  HU(QPOBBIX  TEXHOJOTUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyJIaTopa U T.I1.).
*PemiaTh 33Ja4u Ha CIOXHBIE MPOLEHTHI, B TOM YUCIIE 33Ja4u
U3 pealibHOM MPAKTUKHU (C HUCTIOIb30BAaHUEM KaJbKyJsATOpa).*
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTEeMATU3AIUS
3HAHMH

(18 4)

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

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

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

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

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

PemaTh TeKkcTOBBIE 321a4H ApUPMETHUECKHM CIIOCOOOM.
Pemate mnpakTuyeckue 3aJa4uM, COJEP)KAIUE IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — PAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BbEM paboThl — BpeMsi — IPOU3BOAUTENBHOCTh TPYIA.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYalluu, GOpMyIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKHUN annapar, HHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHSATHUSAMM: CTEIEHb C LEIbIM II0Ka3aTelleM,
apu(pMeTHYECKHHA KBaJpaTHbBIN KOpEHB, MHOT'OYJIEH,
anrebpandeckast ApoOb, TOKIECTBO.

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

MoaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SBJICHUS.

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

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

OnepupoBaTh NOHATHSIMH: TpsSIMas MPONOPIHUOHATIBHOCTS,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JUHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIUs, napadoia, runepooa.

HUcnoan3oBars rpadukm UL ONpPENEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTux
y4eOHBIX NPEAMETOB U pPEaTbHOH >KU3HU; MOIETHPOBATH C
MOMOMIbIO TpaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Boipaxath ¢hpopMyJIaMH 3aBUCUMOCTH MEX1Y BEIMUNHAMMU.




TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYUYEHUSA)

7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3naesa (Tembl)
Kypca (4uciio

OcHoBHoOe coaep:kanne

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH oﬁyqamumxca

4acoB)
IIpocreiimmue [Ipocreiimune reoMeTpuueckie 0ObEKTHI: TOUKU, IPSIMbIE, Iyl | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPEICICHMUSL.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYecKHe  (QUrypsl,
durypsi CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onmpeeqATh HUX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIicTBA. Pabota ¢ npocreiiMy yeprexamiu. 4epTEX MO YCIOBUIO 3a/layd (C MCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenne IJMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHHE |OMOPBI: HABOASIINE BOIPOCHI H/MIM alrOpUTMa Yy4eOHBIX
reoMeTpu4YecKuX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJINYUH Ilepumerp w  1omans  ¢uryp, cocraBieHHbIX  u3|IIpoBoaAMTH MpOCTEHIINE OCTPOCHUS C IIOMOLIBIO LUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsATH TUHEIHBIE U YIJIOBbIE BEIMUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pa3MepoB.
Pemiath 3a7a4i Ha BBIYMCICHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.
Pemath 3a/1a41 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
uryp.
IIpoBoauTh Ki1accu(pUKalMIO YIIIOB, BBIYUCIATH JIUHEWHBIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIOKHbIE HEOOXOIUMBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBCS C UCTOPHUEN pa3BUTHS T€OMETPHM.
TpeyronbHuku [loaTHE O paBHBIX TPEYroJbHWKaX W  TEpBUYHEIC | Pacmo3HaBaTh Mapbl PaBHBIX TPEYTrOJFHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHU O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C yKazaHHEM NPU3HAKOB) MPHU HEOOXOTUMOCTH C

IIprU3HaKa paB€HCTBA TPCYTOJIbHUKOB.

[Ipu3Haku  paBeHCTBA  MPSAMOYTOJIBHBIX  TPEYTrOJbHUKOB.

BHU3yaJIbHOW ONIOPOM.

BuiBOAUMTDL CIICOCTBUA (paBeHCTB COOTBCTCTBYHOIIUX




CBOMCTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpeHHBIE UM PaBHOCTOPOHHUE  TPEYTOJbHUKHU.
[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.
[IpoTuB OGONbBIICH CTOPOHBI TPEYTOJBHUKA JEXKHUT OOJBIIMN
YTOJIL.

[Ipocreiiine HepaBeHCTBA B T'€OMETPHH.
TpeyrosibHuKa. HepaBeHcTBO TOMaHON™*.
[IpsiMmoyronbHbBIN TPEYTroJIbHUK € yriaoM B 30°.
IlepBble NOHATHA O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmMyJIMpOBaTH OIIpENIEIICHUS: OCTPOYTOJIbHOTIO,
TYNOYI'OJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO MEpPHEeHIUKYJIApa
OTpe3Ka; IEepUMEeTpa TPEYrojibHUKa MpU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM NpaBUJIA.

@®opmMyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEyToJIbHUKA.

CTpouTh 4EpTEKH, pemiaTh 3aJa4M C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3ajayax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl AJsl  MCCAETOBAHUS
CBOWCTB M3y4yaeMbIX QUIyp.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IHapaniejabHble
npsiMble, CyMMa
YIJI0B
TPeYrojibHUKA
(14 9)

[TapannensHble mpsMble, uX cBolcTBa. Hakpect nexamiue,
COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbl (00pa30BaHHbIE MPU
NepeceueHU ! NapauIebHbIX IPSIMBIX CEKYIIEH ).

[Ipu3Hak  mapajuIeIbHOCTH  NPSMBIX — 4€pe3  PaBEHCTBO
pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOMA.
CymMmMa yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA.

BHewnue yrisl TpeyrojipHuKa

®opmy/MpOBaTL  NOHATHE  IApAIEIbHBIX
HAXOAUTh IIPAKTUYECKHUE IPUMEPHI.

M3yuaTh cBoOiicTBa yrioB, 0Opa30BaHHBIX NpPH NEPECEUCHUU
MapaJUIEIbHBIX MPSMBIX CEKYIIEH

IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeOpeMy
MMapaJUIEIbHOCT  JABYX IpPSAMBIX C  IIOMOIIBIO  YTJIOB,
00pa30BaHHBIX MPU TEPECEYEHUU OTUX TPSAMBIX TpeTben
IPSAMOM.

BoruucasaTs cyMMy YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAYEHHS YIJIOB B
FEOMETPUYECKUX 3aJa4aX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHs T€OMETPHHU.

MMpsSAMBIX,

OKpY:KHOCTH

OKpyY>KHOCTb, XOp/bl U JUAMETPhI, X cBoicTBa. KacarenpHas

®opMyJIMPOBaTL  ONpeaeieHUsl.  OKPYXHOCTH,  XOPJBL,




U KpYT.
I'eomeTpuueckue
MOCTPOEHMHS

(14 9)

K OKpyXHOCTU. OKpYy>XHOCTb, BiMcaHHas B yrois. *[lonsrue o
I'MT, npumeHnenue B 3amadax. buccekrpuca W cepeauHHBII
NEePIEHANKYIIAP KaK TeOMETPUYECKHE MECTa TOYEK *.
OKpy’KHOCTb, OIMCAaHHAs OKOJIO TPEYrojbHUKA. BrmcanHas B
TPEYTOJbHUK OKPYKHOCTb.

[Ipocreiimme 3a1a4n Ha IOCTPOCHHUE.

JuaMeTpa M KacaTelbHOM K OKpYyXHOCTH. M3yuarh uHx
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKHU.

HccaenoBarpb, B TOM YKCIIE€ HCHOJIB3YH HH(PPOBbIE PECYPChI:
OKPY’KHOCTb, BIIMCAaHHYK) B yIOJ; LEHTP OKpPY’KHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoan3zoBatb Meroa I'MT 11 nokasarenscTBa TEOpeEM O
HepeceuyeH OUCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHAUKYISIPOB K CTOPOHAM TPEYIOJIBHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb MNOHATHUSMU  BIHCAHHOM M ONMCAaHHOU
OKPY’KHOCTEH  TpPEyrOjdbHUKA, HAXOAMTh LECHTPBl OJTHUX
OKpY’KHOCTEH C OIOPOM HA alrOpUTM IIpaBuUIa.

PemiaTe OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O
JJAHHOMY; CEPEIUWHHOIO IEPHEHAMKYJISIpa IJaHHOTO OTPE3Ka;
OpsIMOH,  MpOXOAAIIEHd  uepe3  JaHHYI  TOYKy H
NEPIEHANKYIAPHON NaHHOW NPSMON; OUCCEKTPUCHI JTaHHOTO
yria; TPEyroJIbHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpU
HEO0OXOJUMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.

IMoBTOpEHMUE,
00001eHne
3HAHMH

(4 9)

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

Pemarts 3agaum Ha IMOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBSI3U
MEX/Y Pa3TIMYHBIMU YaCTSAMH Kypca.

8 kiacc (He menee 68 4)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coaepkaHHe

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

YeTbIpEéXyroabHUK

HapaﬂﬂenorpaMM, €T0 MMPU3HAKU U cBoiicTBa. YacTHBIE ciydan

I/[306pa>1caTL H HAXO0JAUTHh Ha YCPTECKaAX I-IeTI:IpéX}/T OJIbHHUKH




(12 4)

pom0, KBajapar), HuX
PaBHOOOKass u

napaiesIorpaMMoB  (IIPSIMOYTOJIBHUK,
IpU3HaKM U cBoiictBa.  Tpamenus.
IIPSIMOYTOJIbHASL TPAIICLIHUH.

*Y nBoenune Meauansl. LlenTpanbHast cummerpus *

Pa3HbIX BUJOB U UX DJIEMEHTHI.
DopmMyJINPOBATH onpeeJeHUsA: napajuiesniorpaMmma,
OpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuuu, paBHOOOKOM
Tpanenuy, IpsIMOYTOJIBHON TpaIeluu.

Hcnoab3oBaTh NpU  pelieHHMH TMNPOCTEHIUX  3aaa4
MPU3HAKU U CBOMCTBA: IMapajuierorpaMma, npsMOyroJibHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaIeLuu.

IIpuMeHATL MeTOX YJIBOCHHUS MEIUaHbl TPEYroJbHHKA C
ONOPOM Ha AJITOPUTM ITPABHIIA.

Hcnoap3oBarh 1HU(POBBIE pecypchl ISl HCCIEAOBaHUS
CBOWMCTB M3y4aeMbIX Quryp.

3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPEeYroJbHUKH
(154)

*Teopema dDasieca 1 TeopemMa 0 IPOIMOPIIUOHAIBHBIX OTPE3KaX.™
Cpennsist TuHUS TpeyroyibHUKA. Tpamnenus, e€ cpeaHss TUHUS.

*[IponnopuroHanbHbIE  OTPE3KH, IOCTPOEHUE  YETBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBoiicTBa IIEeHTpa Macc B TPEYTOJbHUKE.

[TonoOHBIe  TpeyroabHUKH. TpM  TOpU3HAKa  MOJ00US

TpeyrojapHUKOB *. [IpakTHueckoe npruMeHeHue.

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucrnoiap3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsiJHOCTb.

HaxoanTh n10100HbIE TPEYTOJIBHUKH Ha TOTOBBIX YepTEXkKax €
yYKa3aHUEM COOTBETCTBYIOLIUX NPU3HAKOB MON00US Tpu
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agauum Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOKICHUS
MOJOOHBIX  TPEYrOJIbHUKOB  TpPU  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIOJIb30BAHUEM IIPU3HAKOB
1oJI0OMSI HECJIOKHBIX T'€OMETPHUUECKUX 33734 C OMOpod Ha
AITOPUTM YUEOHBIX ACHUCTBUH.

IlpumeHsiTb  TOJNY4YEHHbIE  3HaHWS [P PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IPU HEOOXOJUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHE Pa3BUTHS T€OMETPHUH.




Ilnomanke.
Haxo:xnenue

1o Aaen
TPEyroJbHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. ILnomanu
moa00HbIX Guryp
(14 v)

[TonsTre 00 00IIEH TEOPHH TUIOIIA/IH.

@opMynel A TUIOMIATU TPEYTOJbHUKA, IMapajlieiorpaMmma.
*OTHOIIICHUE IIJIONIAJICH TPEYTOJILHUKOB ¢ OOIIMM OCHOBaHUEM
WU oO1Iel BBICOTOM.

Brrauciienue riomanei CioxHbeIX Guryp uyepes pasOueHue Ha
9acTH U AOCTpOeHUeE. *

[Tnomanu ¢uryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomaneit. 3amaun ¢
MPAaKTUYECKUM CoJiepaHueM. *PerieHue 3amad ¢ MOMOIIBO
METO/1a BCIIOMOTaTeIbHOM IIIoMmaIn. *

OgianeBaTh NMEPBUYHBIMHM TPEACTABJIEHUAMH 00 oO1ei

Teopuu IIomanu (Mepsl), (opMyJaMpoOBaTH CBOWCTBA
IUTOIIA ¥, BBISICHSTH X HATJISIIHBIA CMBICII.

[Ipumensts  ¢opmMynasl  MIOHIAgU  HapauieorpaMMa,
TPEYroJbHUKA, Tpamemud C OHOpPOM Ha CIPAaBOYHYIO
nH(pOPMAIIHIO.

IIpumensTh bopMyIbI TUIOLIAIN BBIITYKJIOTO

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

Haxoaute 1miomaau Guryp, u300pakEHHBIX HA KJIETYaTOU
OyMmare, HCIOJIL30BaTh Pa30MEHIE HAa YacTU U JOCTPOCHHE.
Pa3boupars npumepsl HCIOIB30BAHUSA BCIIOMOIaTEJIBHOU
IUIOLIAH JJIs PELICHUS] TEOMETPUUYECKUX 3a/1a4.

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

BoIuncasTh IUIOMIAAA PA3IMYHBIX MHOTOYTOIBHBIX (PHUTY.
PemaTp 3a1aum Ha TUIONIA/1b C IPAKTUYECKUM COJIEpKaHUEM
I10CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HaYajIa
TPUTOHOMETPHUH
(10 9)

Teopema Ilucdaropa, e€ noka3areabCTBO U INPUMEHEHHE.
O6parnas teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  MPSMOYTOJIbHOM
TpeyrojapHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomIEHHs  MEXAYy CTOPOHAMH B  IPSMOYTOJbHBIX
TpEeyrojpHUKax ¢ yraamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, mcmoab3oBarh €€ B
MPAKTUYECKUX BHIYUCITICHHSIX.

Bnanetp  NOHATHSAMHM  TPUTOHOMETPUYECKUX  (YHKLUH
OCTpOTO YIJIa, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOAUTL ~ TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIPABOYHYIO
UH(pOPMALIHUIO.

HccaenoBarh  COOTHOIICHHST  MEXKAYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBJISAIONIEH TOMOIIBIO.

Hcnoan3oBars  (GOpMyNIbl  TpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOKICHUS
COOTHOILIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIHSIMU
Pa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
uH(pOpMaIHIO.

OCHOBHOC




IIpuMeHSAITh MOITYYCHHBIE 3HAHUS U YMECHMs NPU PEIICHUU
MIPaKTUYECKUX 3a1ad (pu HEOOXOAMMOCTH C OINOpOM Ha
QJITOPUTM IIPaBUIIA).

3HAKOMHTLCH C HCTOPUEH PA3BUTHS FEOMETPHH.

Yriasl B BnvicaHHbBIE M LIEHTpAJIbHBIE YTJIbI, YTOJI MEXAY KacaTeJbHON U | PopMy/JIHPOBATHL OCHOBHBIC OIPEICIICHUS, CBA3aHHBIE C
OKPYKHOCTH. XOpIOH. yIiamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYIUMU. HaxoauTh BIMCaHHBIC YIJbl, ONUPAIOIIAECS HA OAHY HYTY,
U ONHCAHHBIE BnucanHble U OonMCaHHbBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJIASATH YIJIbl C IOMOLIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
YeThIPeXyroJbHUK |CBOWcTBA. IIpuMeHeHme HSTHX CBOWCTB IIpU  PELICHMM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. reOMEeTPUUYECKUX 3a/a4. LHEHTPaJIbHOM yIJI€ IpPU HEOOXOJMMOCTH C BHU3yaJlbHOU
Kacarteabnble B3aumHOoe pacnonoxeHue ABYX OKpykHocted. Kacanue |onopoii.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBatb, B TOM 4MCIE C MOMOLIbIO LHU(PPOBBIX
Kacanue pECYPCOB, BIIMCAaHHBIE M OIMCAHHBIE YETBIPEXYTOJbHUKH,
OKpY:KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHaM3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MNPU3HAKU IPU PEIICHUU
3ajau.
IToBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHH M METONOB KypcoB 7 W &|Pemars 3aqauym Ha NMOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IeHNEe 3HAHUH. MEX]ly pa3IMYHbIMU YacTsIMHU Kypca.
3HAHMH
(44)

9 kJacc (He meHee 68 4)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS

Tpuronomerpus.
Teopembl

Omnpenenenue TPUrOHOMETpUYECKUX (QyHKUUH yrioB oT 0° 1o
180°. Kocunyc m cuHyc mnpsmoro u Tymoro yria. Teopema

®opMyJIMpoOBaTh  ONpeAedeHMs  TPUTOHOMETPHYECKHX
(GyHKIUH TYNbIX U MOPSMBIX YIJIOB C BHU3YaJlbHOW OMOPOH.




KOCHHYCOB H

KocuHycoB. (O000mEHHasA) TeopeMa CHHYCOB (C paauycoM

®opMynupOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OMHUCAaHHOW OKpPY>KHOCTH). HaxoxaeHue UIMH CTOPOH U |pPaJUyCOM ONKMCAHHOU OKPY>KHOCTH).
Pemenue BEJIMYMH YTIJIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojpHUKH C ONOPOM HA aNTOPUTM YUEOHBIX
TPEeYroJbHUKOB @opmyiia IWIOWAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YTroOJ | ICUCTBHIA.
(16 9) Mexay HUMU. Popmyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate  mpakTuyeckue — 3ajadyd, CBOJAIIMeECH K
JIMarOHaJIU U yroJl MKy HUMH. HAXO0KACHUIO PAa3JIMYHBIX 3JIEMEHTOB TPEyroJbHUKA.
[IpakTHueckoe NpUMEHEHHUE JOKAa3aHHBIX TEOPEM.
IIpeo6paszoBanmne | *[lonsarue o mpeoOpa3oBaHUH OO0US. OcBaunBathb NMOHATHE npeodpa3oBaHus nooowms.
noa00us. CoO0TBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX UTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TpHU
MeTtpuueckue Teopema o0 TpOW3BENCHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl ono0us B
COOTHOIIIEHUS B MPOU3BEICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaAIOIIEeH 1elCTBUTEIbHOCTH.
OKPY’KHOCTH KacaTtenpHOU. [IpuMeHeHMEe B pPEMIEHUH TE€OMETPUYECKUX | *“BBIBOAMTH METPUUYECKHE COOTHOLIEHUSI MEXAY OTPE3KaMU
(10 9) 3ajmay. * XOpA, CEeKYyLIMX M KacaTelbHbIX C MCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJILHUKOB.
Pematp reoMeTrpuyeckue 3aJaud U 3aJaud U3 pPEATbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJbHUKOB. *
BexTopsl OnpezneneHne BEKTOPOB, CIOXKEHUE W PA3HOCTh BEKTOPOB, | McHmoJb30BaTh BEKTOPHl Kak HaNpaBJl€HHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpA Ha YUCJIO. HCCJIe10BATH r€OMETPUYECKUI (nepemeriexue) u

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.

Paznoxkenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

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

Pemenue 3aga4 ¢ moMOIIbIO BEKTOPOB.

[IpumeHeHne BEKTOPOB I PELIEHUs 3a4a4 KUHEMATUKU U
MEXaHWKH.

¢busnueckuil (Cuia) CMBICIBI
BOIIPOCHBI IIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTH omnpejiejeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOKECHHS BEKTOpa Ha YHCIIO, Hcejie10BaTh
TreOMEeTPUUYECKUN U GUBNYECKUIN CMBICIBI ATUX OTMEPAIIHiA.
Pematp reomMeTpuYecKkue 3ajJlayd €  HMCIOJb30BaHUEM
BEKTOPOB.

PackiaaapiBaTh BEKTOpP IO JIBYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh  CKaSIpHOE  MPOU3BEJIEHHE  BEKTOPOB,

BbIBOJIMTH €I'0 OCHOBHBIE CBOMCTBA.

BbluncasaTs CyMMy, Pa3HOCTb U CKaJISIPHOE IMPOU3BEICHHE
BEKTOPOB B KOOpJAMHATAX.

IIpuMeHSITh CKAIAPHOE MPOM3BENCHHUE I HAXOXKICHUS




JJIMH U YTJIOB.

JlekapToBbI JlexapToBBI KOOPAMHATHI TOYEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYTOJbHOM CHCTEMbI KOOPIMHAT,
KOOPAUHATHI Ha | *YpaBHeHHe NpsAMON.* YIiIoBOH KOA((HUIMEHT, TAHI'€HC YIJIA|IEeKapTOBBIX KOOPAMHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJICNIbHBIEC U NIEPIICHANKYJISIPHBIE TIPSIMBIE. HccanenoBath ypaBHEHHE NPSAMON M OKPYKHOCTU C OIOPOU
9y VYpaBHeHHE OKpPYKHOCTH. HaxoxaeHne KOOpIMHAT TOYEK |HA BOIIPOCHBIN IUIAH.
IepeCeYCHUs OKPYKHOCTH U IIPSIMOM. Haxonuts LeHTp U pagnyc OKPY>KHOCTH 110 €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPY PEILIEHUN T€OMETPUUYECKUX 3a1a4. Pemiath 3agaum Ha HaXO0XICHUE TOYEK IIEPECCUCHMS
Hcnons3oBanue MeTOa KOOPAMHAT B IIPAKTUYECKUX 3a/1a4ax MPSIMBIX U OKPY>KHOCTEH € ITOMOILBIO METO1a KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIJIOBOTO KOA(pQUIMEHTa MPSIMOI
IPU pPELICHUM 331a4, 1 OIPEICICHUS PaCHOJIOKEHUS
MIPSIMOU.
IIpuMeHSITH KOOPAMHATHI IIPU PELIEHUN T'€OMETPUYECKUX U
IPAKTUYECKUX 3aJad, JUId IOCTPOCHUS MaTeMAaTHYECKUX
MoJIeIel peasibHbIX 3aa4 («METO/ KOOPIAUHATY).
IMosb30BaTbest 11 IIOCTPOGHHMS WM MCCIEAOBaHUU
U(PPOBBIMU PECYpPCaMHU.
3HAKOMHUTBCS C HCTOPUEN PAa3BUTHUS T€OMETPUU
IIpaBuibHbIE [IpaBUnbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | DopMYyJIHMpPOBATH OIpeeIICHUe MIPaBUJIbHBIX
MHOTOYroJibHUKH. [UMcio m W JUIMHA OKpPYKHOCTH. JlJIMHA AYrM OKPY>KHOCTH. | MHOTOYTIOJIBHHKOB, HAXOAUTH X JIEMEHTHI.
Jumnna Pannannas mepa yria. IMosb30BaTHCA NOHATUEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPY’KHOCTH M
IJI0IIAIb KPYTa.
Boiuucienue
njiomaaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa U CErMEHTa).
Boruncnenue minomazeit Gpuryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

C TNOMOIIBIO NMPaBWIBHBIX MHOT'OYTOJBHUKOB, OMNpeneasiTh
YHCIIO T, JJIMHY IyTU U paMaHHyI0 Mepy yIia 1o oopasiy.
IIpoBoauTh Mepexo OT pajMaHHON Mephl yIia K rpajayCHOR
1 Hao0OpOT 10 BU3yaJIbHOM omope.

OnpeaenssTh 106 KpyTa.

BoiBoauTh dopmyibl (B TpagyCcHOM U paguaHHONW Mepe) s
JUIMH NIyT, IUIOLAAEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBI IIJIaH.

Boruncasite miomand  GuUryp, BKIIOYAIONUX 3JIEMEHTHI
OKpYXXHOCTM  (Kpyra) C ONOpOMl Ha  CHPaBOYHYIO
uH(pOpMaIHIO.

HaxoauTp 1UI0IIAIM B 337ja4aX peAIbHOM KU3HH.




JABuxenust *[loHATHE O ABUKEHUHU IIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOINUE  MOHATHS
IVIOCKOCTH [TapannenpHblil HepeHOC, TOBOPOT U cUMMETpUs. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEW CUMMETPHUH.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEICICHUS I1apalIeIbHOIO IEepeHoca,
[Ipocreiiime npuMEHEHUs B PEIICHUH 3a/1a4 *, IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIIOPOM.
HaxoauTh HENOJIBUKHbIE TOUKHU 110 00pasily.
HaxoanTh EHTPHI U OCH CUMMETPUI pocTeHIuX Guryp mo
obpasiry.
*[IpuMeHATH NApAJUICIBHBIA [IEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPHUECKUX 3aJau (pa3douparb IpUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIC
pecypchl. *
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH W METOJIOB KypcoB 7—9|OmepupoBaTh MOHATHsIMH: GHUTypa, TOUKa, IIpSMasi, yroi,
00001eHMe, KJIacCOB, 0000IIEHUE U CUCTEMATHU3aLUs] 3HAHHH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucremaruzamusi  |[Ipocreiiie reomerpuueckue QUIypsl U HMX CBOMCTBA. | TPEYrOJIbBHUKH, MPSMOYIOJbHBIM TPEYrojJbHUK, MEIUaHa,
3HAHMH N3mepenne reoMeTpu4eCKuX BEIUYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Hapajjiesiorpamm,
(7 q) TpeyrojJbHUKH. poMO, NpSMOYTOJBHUK, KBajpar, Tpamelus; OKPY>KHOCTb,

[TapanyienpHble ¥ EPIEHIUKYJIIPHBIE PSAMBbIE.
OkpyXHOCTh U Kpyr. ['eomeTpuueckue MOCTPOCHUs. YTIbI B

OKpYKHOCTM. BnucanHele ¥ ONMCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKPYKHOCTb.

YeThIpEXYTroIbHUKH. Bnucannbie u OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJIbHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [TomoGwue.
Cummertpus.

ITnomanes. Breruncnenne 1romanei. Ihmomaan mogoOHBIX

¢uryp.
JlexapToBBI KOOPAUHATHI HA IIJIOCKOCTH.
BekTopsl Ha IOCKOCTH.

KacaTejbHast; paBeHCTBO U H0J00Ke (GUryp, TpeyroJbHUKOB;
MapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXIy NpPAMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHME, BEJIWYMHA YIJIa, IUIOLIAlb,
EPUMETP.

HUcnonb3oBats  ¢opmyabl: 1nepumMerpa W IUIOLIAIU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOIIAIAH KpyTa,
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumneaa.

OnepupoBaTh NOHATHSAMH: MPSAMOYIOJbHas CUCTEMA
KOOpJAWHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHS A
MIPEICTaBICHNS JaHHBIX U PELICHUs 3a/1ad, B TOM YHCIE U3
JIPYTUX YYEOHBIX MTPEIMETOB.

PemiaTte 3ajaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPAIMIO CBSI3eH MEXIy pa3luYHBIMU YacTAMHU Kypca.
Boi0upaTs MeTo U1 pELLIEHUS 3aaun.

PemaTh 3a7a4u 13 MOBCEAHEBHON KHU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(I1O0 T'OJAM OBYYEHMUA)

7 kaacc (He menee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

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

Haubonpiiee 1 HamMeHbIIee 3HAYEHUS YKUCIOBOTO Habopa.
Paszmax.

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

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

OcBanBaTh Ha 6230BOM ypOBHE MOHSITHA: HanOOJIbIlIEee




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

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CirydaliHass ”3BMEHYMBOCTh (TipuMepsl). YacToTa 3HaUYeHUN B
MaccuBe JaHHbIX. ['pynnupoBka. ['uctorpammel.
[Tpaktuyeckas pabora «CinyyaiitHas ”3BMEHUUBOCTD ». *

*OcBauBaTh NOHATHSA. YACTOTAa 3HAUYCHUUM B MACCHBEC
JIaHHBIX, TPYNIUPOBKA TAHHBIX, TUCTOTPaMMa.

CTpouTh TUCTOTPAaMMBI 110 00pasIly

OcBanBaTh rpaQuUecKue NPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0JI¢ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopuro rpagos
4 )

*'pad, Bepmmna, pedpo. Ilpeacrasnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapHas crerneHb BepmwH. Llerms u muki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (diinepos
nyTh). [IpencraBnenne 00 OpHEHTUPOBAHHBIX Tpadax. *

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

OOcy:xkaaTh pemieHMe 3aJ4a4d  Ha IIOUCK CYMMBI
crereHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

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

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHUS

49

*CiydaliHbIl ONBIT U cilydailHOe coObITHE. BepodaTHOCTh U
qyacToTa COOBITHS. POnb ManoBEepOSTHBIX W MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTnueckas pabota «Yacrora BbmaaeHus opia».*

*OcBauBaTh MOHATHS: CIyYalHBINM ONBIT U CIy4yalHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coObITHE.

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

H3yuath poib KJIACCUYECKMX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTh W M3y4yaTh 4YacTOTY COOBITHH B IPOCTHIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
peCypcoB, B X0J1€ IPAKTUIECKON paboThL. *

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  naHHblX.  OmnwucarelbHas  CTaTUCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHSI.

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

c MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK c
HaIIpaBJISAOIIEH TOMOILBIO.
O0cy:xnaTn NPUMepbI CIIy4aiHBIX COOBITHI,

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

8 kiacc (He menee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEHME
Kypca 7 kjaacca
(4 9)

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

IoBTOPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

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

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

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




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

OnmucarejbHast *Ortkinonenus. Jlucrnepcus uucioBoro Habopa. CranmaptHoe | *OcBamBaTh MOHATHS: JUCIEPCUsS H CTaHJAPTHOE
CTAaTHCTHKA. OTKJIOHCHHE YHCIIOBOTO Habopa. Jluarpammel paccenBaHmsl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH IS
PaccenBanmne ONUCAHUs PACCEUBAHUS JTAHHBIX.
JAHHBbIX Y4yacTBOBaTh B 00CYKIEHHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 110 IHarpaMmaM pacCeuBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA 10 HMEIOLUIUMCS
JIAHHBIM, B TOM YHKCJI€ C MOMOIIBI0 KOMIbIOTEpa (IMOcie
COBMECTHOT'O aHajmu3a).*
MHo:kecTBa MHoxecTBO, MoaAMHOXKeCTBO. Onepannu Haag MHokecTBamu: | OcBamBaTh MOHSATHSI: MHOXXECTBO, JIEMEHT MHOYECTBA,
(4 9) oObemuHEeHHE,  mepeceueHue,  pomnoyiHeHHe.  CBOWMCTBa | IOJAMHOXKECTBO.
omeparuit HaJ MHO>KECTBaMM: NepeMECTUTENbHOE, | BBIMOJHATH onepaunu HaJl MHO’KECTBAMHU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBaeHuE MHOXKECTB. Hcnoab3oBaTh CBOIiCTBa: MePEMECTUTEIBHOE,
COoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YaJIbHOU OMIOPHI).
Hcnoab3oBarh rpaduueckoe MpeicTaBlIeHUE MHOXKECTB
MPU OINMCAHUM PEATBbHBIX MPOIECCOB U SIBJICHUM, TPH
pEIIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJILHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Cry4aiinbie cooriTiga. | OcBanmBaTh Ha 0a30BOM YPOBHeE MOHATHS:
CJIy4aiiHOro bnaronpusitcTByromme 3JIeMEHTapHbIE COOBITHSI. | dJIEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOBITHSA BepositHoctn  coObITHiA. OmNBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIArOMPUSITCTBYIONIUX — DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. Cy4aitHbIi BHIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTrueckas padota « OTBITE ¢ PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMIY).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOSATHOCTEN COOBITHI
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4aliHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOpPHI).

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




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

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

BBenenue
Teopuro rpagos
(4 1)

B

*Ilepeo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTh  IIyTH,
CYLIECTBOBaHME BHUCSYEH BEpIIMHBI, CBSI3b MEXAY UHUCIOM
BEpILUH U unciaoM pédep. [IpaBmiio ymHOXeHus. *

*OQcBauBaTh NOHSATHA: JIEPEBO Kak rpad Oe3 NuKIa,
BHUCsUasi BepIinHa (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

M3yuyarh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSYCH

BCPIIMHBI, CAUHCTBCHHOCTb IIyTH MCKOY ABYMA
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEpPIIMH WU YHCIOM
pedep.

YyacTBOBaTh B O0CY)KI€HHH PpelleHHs 3aAa4d Ha
HOMCK ¥ IIEpPEeYHCIICHUEe IyTed B JiepeBe, OIlpeleieHHe
yuciaa BepIIMH win pédep B JepeBe, 00X0x OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXEHUs. *

Cayuaiinble
coobITHA
84)

*[IpotuBomnonioxkHOe  coObiTne.  Juarpamma  Dinepa.
OObenuHeHne u rmepeceueHue coObITUH. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIIOBHask  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  [lpencraBieHue — ciydaifHOTO
HKCIIEpUMEHTA B BHJIE JIepeBa. *

*OcBanBaTh MOHSATHA: B3aHUMHO IPOTHBOIIOJIOKHbBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

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

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

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




BEPOSTHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAMHOTO OIIBITA.

H3yuare cBoiicTBa  (ONpeaelieHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HMH pelIeHWsl 3aJa4yd Ha
ONpeJIeJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B O00CY)KI€HHH pelIeHWsl 3aJa4yd Ha
IIOUCK BepOSITHOCTefI, B TOM 4YHCIIC YCJIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4aiiHOTO ombITa. *

O6006menue,
KOHTPOJIb
4 4)

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

IloBTOPATH M3YyYECHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

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

*Y4yacTBoBaThL B O00CY/JAEHHUM peLIeHUusl™ 3ajAaum C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTApHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HHH pelleHMA™ 3agayu Ha
HaXO0JKJIEHUE BEPOSATHOCTEH OObETUHEHNUS U MepPeceueHUs
COOBITHI, B TOM YMCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa CllydailHOro
OTIBITA.

*Y4yacTBOBaTh B 00CY:KI€HHUM PpelleHus* 3aiayM Ha
MepeUrcIeHne KOMOMHAIMH (YKClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ncy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IloBTOpEHUeE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHass — CTaTUCTHKA.
Onepanuu Hag coObITHAMEI. He3aBUCHMOCTE COOBITHH.

IloBTOpPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

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

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

DJIeMEeHTBI
KOMOMHATOPUKH
(44)

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

OcBauBath Ha  0a30BOM  yYpPOBHE  NOHATHSA:
KOMOMHATOpPHOE MPaBUJIO YMHOXKEHUS, YINOPAJ0YEHHAs
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHME, 4YHCIO COYETaHWM, *TpeyroiabHHUK
[Tackamns.*

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

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

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




I'eomeTpuueckast
BEPOSITHOCTH
49

*['eomeTpruueckast BeposATHOCTh. ClTy4aifHbIl BHIOOP TOUKH U3
Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYXK/I€HHUM PpeLICHUsl 3aJa4yd Ha
HAXO0XJICHUE BEPOSITHOCTEH B OMNBITaX, NPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka
WIH IyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HcnbiTanus
bepnyiu
64)

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

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

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

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

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

Cayuaiinas
BeJIMYMHA
(6 1)

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

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

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

M3yyatp u 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaHBIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHUCIEHHOCTh HaceJleHus, JIpyrue  HU3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTaTHCTUKH),
MOJIETbHBIX  CIy4YailHBIX BEIMYMH, CBS3aHHBIX CO
ClIy4alHBIMU ombITaMH (OpocaHue MOHETBI, HIpalibHOM
KOCTH, CO CITy4ailHbIM BBHIOOPOM U T. I1.).




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

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

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

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

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

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

O000menue,
KOHTPO.JIb
(10 v)

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

OnucarenpHass  CTaTUCTHUKA.
DIIEMEHTHI

IloBTOPSITH W3y4EHHOE W BBICTPAUBATH CHCTEMY
3HAHUH.

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




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




