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denepanpHas pabodas mporpamMma 1Mo y4eOHOMY mpenMery «MaremaTtukay
(6a30BBIN ypoBeHB) (MpeaMeTHas obnacTh «MareMatuka u uH(popMaTuka») (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHUs, IUIaHUPyeMbIe pe3yIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Tcuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOUIETO
oOpa3zoBaHus TMOAroTOBIeHa Ha ocHoBe DenepanbHOrO  TrocygapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHJapTa OCHOBHOTO  obOmiero  obOpazoBanus  (IIpuka3
Mumnrnpocsenienusi Poccun or 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
®denepanbHON aganTUPOBAHHON 00pa30BATENBLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus i OOYyYalOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoi
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIMTAHUS, C YIETOM PaCIpPEAEIECHHBIX
M0 KjaccaM INpOBepsSEeMbIX TpeOoBaHUM K pesyabraram ocBoeHus denepanbHoOU
aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUS
Uist 00y4aroluxcsl ¢ 3aJ€p’KKOM NMCUXUYECKOro pa3BuTus. B paboueil mporpamme
YUTEHBbl UAEH U NoJIokeHnss KoHuenuuu pa3BUTHs MaTeMaTH4YeCKOro o0pa3oBaHus B
Poccurickoit denepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NTOPUTMAMH, a TaKXe MPHOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON KM3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mnpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHne mMaremMaTtuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PALMOHAIIBHYI0O W HMH(QOPMATHUBHYIO pPeyYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKEHUS
CYKJICHHI U HaITISIAHOTO UX MPEACTABIICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
MIPEACTABIIEHHE O MPEIMETE U METOIAX MATEMATHKHU, UX OTJIMYMKA OT METOAOB APYTUX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHUs] HAay4HbIX W MPHUKIAJHBIX 3aj7ad. TakuMm 00pa3oMm, MaTeMaThuyeckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKa.



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

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM npeaMeToM «MateMaThkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD JUIs
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEHNHAIBHOM
oOyueHuu oOydJarommecss MOTYT BBINOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX y4€OHBIX JNEHCTBUNA. Y OOydaromMXcs 3aTpyAHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPDOKCHUSIMHU, BBIYMCIICHHMEM HX 3HA4YECHHsI MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsnok naevicteuid. Ilpu ynpomienuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHUSL J1eCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pElIEeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHWWA. MM ManomocTymmHo
COBEpIIECHUE 0OPATUMBIX ONIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJHAIOT U3y4YeHHEe TeMbl «DyHKIMW»: Mpu
onpeneneHu (yHKIMOHAJIBHOM 3aBUCUMOCTH, NpPH ONHUCAHUM TpaduyuecKon
CUTYaIIMH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
MIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BBIJICICHUS CylleCTBeHHOTro. O0yyatoniecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOIAA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKHE  BBIBOJBI, CTPOUTH
MOCJIEA0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F'€OMETPUHN
MPUBOANUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydaromiuecsi MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aJa4  INPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 TMPUYMHE CIA00CTH MHECTUYECKOM MEsITeIbHOCTH, CYXEHHS 0o0beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyalIu3alys 3HaHUI 10 ONOpe IPU BOCIIPOU3BEICHHH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTaius o0beMa U Xapakrepa ydeOHOro MaTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMUN, HEKOTOpblE TEMbl JaBaTh Kak
O3HAaKOMHUTEIIBHBIE; UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE J0Ka3aTelIbCTBA,
TEOPETHUYECKU MaTepuanl pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
JESATEIBHOCTH M0 pelieHHuIo 3aaad. OpraHudeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3HCHBIX MAaTeMaTH4YeCKUX 3HAHUN U
YMECHUM.

Heau n 3a1aun usydenust yaedHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU LEISIMU OOYUYEHHSI MaTEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHA (YHUCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHUKHM M OKPYXKAIOIIEr0 MHUPA, NOHMUMAaHUE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUIHOCTH
MBIIUICHUS, UHTEPECA K N3YYEHUIO MATEMAaTHKH;

" (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIPaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsl pelieHHeM CIeAyIOUINX 3a/1a4:

» dopmupoBarh y oOydaromuxcs ¢ 3[IP HaBbIkM ydeOHO-IO3HABATEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, IMOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBbIE KOMIIETCHLIMHM YYalIUXCAd B paMKax MpPeAMETHOU
obOnactu «MaremaTrrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pelMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMU OOpa30BaTeNIbHBIX JEe(PUIITOBR
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISBJISITH U pa3BUBAaTh MAaTEMATUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCTICHUS», «Anredpa» («AnreOpanueckre BBIPOKEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUTYypsl U HX
CBOICTBa», «3MepeHne reOMeTPUUECKUX BEIMUNHY), « BEpOSTHOCTh M CTaTUCTHKAY.
JlaHHbBIC TUHUYM PA3BUBAIOTCS MapaljIeNIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO NpHUCyLIass MaTeéMaTUKE W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U comepxarenbHble JuHHM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH IMOHATUSMU: OIpPEJEICHHE, aKCUOMa, TEeopeMa,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacopenensercs IO BCEeM TroiaM OOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0Opa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOTpocaM oOydaromuecss o0paiainuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH IIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIOIEHNEM IPUHLIUIIA TIPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3P, pacmupsis u yryOunsist e€, 00pasysi IpOYHbIE MHOKECTBECHHBIC
cBsi3u. OO1me nenu u3ydeHus: yueOHoro npeamera «MaTemaTtuka» MpencTaBieHbl B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

Ocol0enHocTH 0TOOpPa M aTaNTALIMM Y4e0OHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenune yueOHOMY mnpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIluMUcs C
3I1P. Bonbiioe BHUMaHUE yaeNsieTcss 0TOOpY yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH TIPU COXpaHEHUU OO0IIero 0a3oBOr0 YpOBHS, KOTOPBIN
JOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBMU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUSI C CUCTEMATUUYE€CKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



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

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHBIIICHHE 00beMa TEOPETUUECKUX CBEJCHUN, BHIHECEHHE OTIEIbHBIX TEM WM
IEJIBIX Pa3/IeNIOB B MaTepualibl 111 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopaynp uucnay, «HucinoBele NPoMEXYTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMHEWKH, YrOJbHUKA, TpaHCHOpPTHpa», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsiMbeie», «OceBasg U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHble TEPUOAMYECKUE NECATUYHBIE JpoOu. JlecsaTuuHoe NpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOruyecKkun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEICHUs C OYKBEHHBIMH MHOKUTEIIMIY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenmurenun u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI U IIPOU3BEACHUS».
«IIpuBenenne OpobOUM K HOBOMY 3HaMeHaremno», «HaxoxkneHue vactu wenoro u
nenoro mo ero 4vactuy. «OKpyTJeHHE IeCATHYHBIX Jpoleit». «PemeHue 3amay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIMA
[0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpEHUE (B Havalie M KOHIIE y4eOHOTO rojia), Ha U3y4YeHHe Hanbosiee TPYAHBIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMepenue yrios; B VI
KJIaCCE€ — JIEWCTBUS C MOJIOKUTEIBHBIMA M OTPULATEIBHBIMA YHUCIAMU, PELICHUE
YpaBHEHUH, CIIO’KEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHUE U JieJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbsHbeie yncina. [[eiicTBUTENbHBIEC Ynciiay, «CpaBHEHUE I€HUCTBUTEIBHBIX
yucen, apupMeTUIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uYHcliaMny», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA
y =Vx 1 ee Tpadux», «IIOrpelmHOCTE U TOYHOCTh MPHOMIDKEHNS», «UeTHBIE H
HedeTHble PyHKIHMY, «DYHKIHA y=X"», « DYHKIHA y= ax’, e TpaduK U CBOMCTBA.
I'paduxu bysxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs NIEPEMEHHBIMU U
ero rpaduk», «['paduueckuit crmocod® pemieHUs CUCTEMBI  ypaBHEHHI,
«M300paxkenne 4aeHOB apu(PMETHIECKON U TE€OMETPUYECKON MPOTrpeccuil TOUKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIA M 3KCHNOHEHIHUANbHBIN pocT. CloxkKHBIE
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«Jloka3zaTtenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JABYMS HEU3BECTHBIMNY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKku Hambosiee BaXXKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C ApodsiMny», «lIpuMmeHeHne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»;, HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOTO MaTepHaia.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
WCKIIIOYUB U YNPOCTUB HaAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpur HEOOXOJAMMO MaKCUMaIbHO HCIIOIb30BAThH
HaIJISIIHBIE CcpeiicTBa OOy4eHHs, OOJbIIEe MPOBOJUTH MPAKTHUYECKUX paboT C
yudaluMucs, pemath 3a1add. CTpouTh pelieHre 3aj1ay mpu MOCTOSTHHOM O0palieHuu
K HarJIsIIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«Jloka3arenbCTBO OT MNPOTHUBHOrO», «CyIlIEeCTBOBAaHWE W  E€IWHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsAMOoi», «MeToa reoMeTpudecKux MecT», «MeTol yJIBOoeHUs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuUKa», «M3MeHeHHe TPUTOHOMETPUYECKUX  (QYHKIUN  TpHU
BO3pacTaHuu yriua», «@Popmynsl sl PaguyCcoB BIIMCAHHBIX M  OMUCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYTI'OJIBHUKOB»,  «YpaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KaCATEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO YacOB Ha M3yueHHE TeM: «CHUMMETpUYHbIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHast CUMMETpPHs,
«ITapannensubiii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJIS W JIMHEMKW», «JleKkapTOBbl KOOpAMHAThl Ha IUIOCKOCTW», «Pemenune
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBs3u ¢ TeM, 4TO NMaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU JJIS
oOyuaronuxcst ¢ 3[IP, cBsi3aHHbIE CO CHMYKEHHBIM YPOBHEM pa3BUTHUSI CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJi1 Y4Y€HUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIEIYET YIEIUTh
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWUJIEHHOTO MAaTE€pUANId, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JIOKEHUA: TEOPETUYECKUU MaTepuaj NPENOAHOCUTH B MPOLECCE



pelieHus 3a7ad W BBITIOJHEHUS 3alaHUil HATJISTHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXXHBIX (OPMYJ, pEIICHHs] HEeCTaHIAPTHBHIX,
TpynOEMKHUX 3aaHui. Psig TeM ciemyet n3ydatbh B 03HAKOMUTEIILHOM IIJIaHE.

denepanpHas mTporpaMma IMPeIOCTAaBISIET aBTOpY paboyeid mporpaMmbl
CBOOOJYy B paclpeeliecHH MaTepHaia 1o 4eTBepTsM (TpumecTtpam). Pacnipenenenue
BPEMECHH Ha M3YYCHHUE TEM B TCUCHUE YIEOHOTO T0JIa CAMOCTOSITEIEHO OIPEIeIIeTCS
00pa3oBaTebHON OpraHU3alUeH U 3aBHCUT OT 0COOCHHOCTEW TPYIITBI 00YUYaIOIINXCsl
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl aesaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremMaTHKa»

Conepkanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [[OMUMO MIMPOKO HCIOJIB3YyEMBIX B
DOAOII OO0 obmux 1 Bcex 00y4JaronIuXxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICATEIILHOCTH CIIEUU(PUYHBIC sl JAHHON KaTEeropuu JeTei, 00ecieunBaroIIme
OCMBICJICHHOE OCBOCHHE COJiepKaHUs OO0pa3oBaHUsl IO MPEAMETY: YCHICHHUE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
YepeIOBaHUE BHUJIOB JEATCIBHOCTH, 3aJCHCTBYIONIUX PAa3WYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepualia C ONOPOH Ha aJITOPUTM; «IIOIIArOBOCTh» B U3YUCHUU
Marepualia; HCMOJb30BAaHUE JIOMOJHUTEIBHON BHU3yaJIbHOM  OIMOPBI  (CXEMBHI,
a0JIOHBI, OIOPHBIE TAOJMIIBI); PEUEBOM OTYET O Tpolecce H pe3ylbTare
NEATEIIbHOCTH; BBITIOJTHEHUE CIEIUATbHBIX 3aaHuil, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHOM JEATeIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TEMaTHUUYECKass U TEPMUHOJIOTHYECKAs JIEKCMKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTepuajioM Mo mnpeaMery. IlpoBoauTcs cnemnuaibHas padoTa Mo
BBEJICHUIO B aKTUBHBIM CJIOBaph 0OYYaAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHUHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BHU3yaJlbHas MOICPIKKA, AITOPUTMBI pabOThI C OTPEICIICHUEM, OITOPHBIC CXEMBI IS
aKTyaJu3aIlliid TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHE

B cootBercTBUM C DenepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHbBIM mpeameT «MareMatnkay
TPaJAUIIMOHHO M3y4YaeTcs B paMKaxX CIEIYIONIUX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl SJIEMEHTHI



CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOATENbHBIN Y4eOHbINH Kypc «BepOSATHOCTh U CTATUCTUKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kinacce — 170 yacoB (5 yacoB B HEJENI0), B 7 Kjacce —
204 gaca (6 yacoB B Hejzento), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaThbl OCBOCHUSA YUeOHOro npeamera «MaremaTuka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yueHue waremMaTukd Ha YypOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
HaIlpaBJICHO Ha JOCTHKeHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
Y MIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS MPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOILJIOMY M HACTOSIIEMY POCCHICKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHHM B JPYTUX HAyKax H
MPUKIAAHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOrO oOIiecTBa (HampuMmep, BBIOOPHI,
OMNPOCHI), TOTOBHOCTBIO K OOCYXJICHHUIO JTHYECKUX MpoOJeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHMM HayKd, OCO3HAHHEM BaXXKHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBIC€HHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4YE€CKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHanbHON
JESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTEeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DOMOIIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajady, pEIICHHM, pPacCyKIECHUM, YMEHUIO BHJEThH
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOmecTBa, TOHMMAHUEM MAaTeMAaTUYECKOM HAayKu Kak cQepbl dYeloBEUYeCKOn
NEATEIbHOCTH, ATAanoB €€ pa3BUTUS M 3HAUUMOCTU MJI1 PA3BUTHUS LIMBUIIU3AIUHU,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKd W MaTeMaTU4eCKOM KyIbTypoll Kak CpeICTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEIOBATEIbCKON
JEeSITENIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIarOMOIyYHsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBSl,  BEICHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IIUTaHHE,
cOAJIaHCUPOBAHHBIM  pPEKUM 3aHATHUM W OTABIXA, peryisipHas (Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peIeKcuu, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BEeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIECH Cpe/ibl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKHA HX
BO3MOKHBIX TOCTEACTBUN I OKpY>Kalomed Cpeabl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4e€pe3 MPAaKTUYECKYIO IESTEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEU, MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHUCIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMlO, BOCIPHHHUMATh
CTPECCOBYIO CHUTyallMI0 KakK BBI3OB, TpeOYIOUUil KOHTPMEp, KOPPEKTUPOBAThH
IpUHUMAaeMble peUIeHUs W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBOeHHUs MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
METaNnpeIMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJEHUEM YHUBEPCAIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JI€CTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMH:

YCTAaHABJIIMBATh  MPUYMHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

BBISABJIATh JCHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIIEHUs IOCTaBJICHHOM
3a/1a4u;

C TOMOIIBIO yUYUTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3aadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TPeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JJAaHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1auu;



MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIMIO PA3UYHBIX BUIOB U (HOPM
IIPEACTaBIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4u rpaduyeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUIS WUIIOCTpAlMd, WHTEPIpPETaLNH,
apryMEHTAaLUU.

OBinasenne  yHMBEpPCAJIbHBIMM  yY4eOHBIMH  KOMMYHUKATHUBHBIMH
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3aaY;

B3aMMOJICCTBOBATh M HAXOJUTh O0IIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaxoJIUTh O0O0Iee pelmieHre W paspeniaTh KOH(MIWKTHI HAa OCHOBE COTJIACOBAHUS
no3unuMii M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHEpa;  (GOpPMYIHPOBATH,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3MIMI BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPY/IHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh pabOThI, JOCTUraTh KadeCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJICHAMU KOMaH/IbL;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OO MPOYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/JaBaTh AJITOPUTMBI ISl PEHICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MPoOiem;

IUIAaHUPOBATh U OCYLIECTBIISITH JEATEIBHOCTh, HAINPABICHHYI0 HA PELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh  TPOIECC W  pe3ylbTaT y4eOHOHW  MaTeMaTUYECKOMH
NEATENbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4ueOHOUM 3amaun, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
0oOHapy>KeHHsI OTKIIOHEHUH M OTIMYHM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3ynbTar
NESTETPHOCTH, OMPENEATh MO3UTHUBHBIE W3MEHEHUS W HaNpaBJICHHs, TPEOYOIIHe
JTajdbHEHIe paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmeTHblE  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKeE
NpEeJICTaBIEHbI 1O TofaM OOy4YeHHs B paMKax OTAEJbHBIX YYEOHBIX KypCOB: B 5—6
KJjaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposATHOCTD U CTAaTUCTHKAY.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHMS OCHOBHBIX MAaTeéMaTHMYECKUX HOHIATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyJarommxcs c
3I1P, no3HaBaTeabHOM aKTUBHOCTH, MCCIIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEeMATUKHU U OKPYKAOIIETO0 MUPA;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYECKHE OOBEKThI B PEAJIbHBIX KU3HEHHBIX CUTYalUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTukhn B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TakKe B Kypce NPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATEIbHON CTATUCTUKH.

W3yuenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CUCTEMaTH3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETHUYECKUX 3HAHWW COYETAETCS C Pa3BUTHEM BBIYUCIMTEIBHOM KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHbIil OJ0K B coaepKaHUU apu(PMETHUECKON JTUHUU — 3TO JIPOOHU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUEHUIO JECATUYHBIX Ipo0Oei, YyTO 1ernecoo0pa3Ho
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJA MPaBWJIA JEUCTBUM C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JECATHUHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBannu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHHUH ApOOEH, TIe
MPOUCXOAUT COBEPILICHCTBOBAHHE HABBIKOB CPAaBHEHUSI M MpeoOpa3oBaHUs IpoOeit,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE APOOM, YCTAaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TaK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HayaJle U3y4eHHsI TeMbl «lI0JI0)KUTENBbHBIE U OTPULATENBHBIC YNCIIA» BBIACIACTCA
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOUT HA OCHOBE COAEPKATEIBHOTO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYaIIUXCS NPAKTHYECKH CO BCEMH OCHOBHBIMU INOHATHSAMH
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IPOJOIHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM MPOXOJOM BCEX
NPUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHue TpPYAHOCTEH obserdaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TeKkCToBbIe 3a7jau, pelaemMble Ipu 0TPaboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOU3BOJIUTENIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUS M mponopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoilt paboyeidt mporpamMme MpeayCMOTpPEeHO (HOpMUpPOBaHUE
MPOTEIEBTUUECKUX aIreOpandecKux npecTaBieHnid. bykBa Kkak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEpXKACHUM W TOpenioxkeHui, (opMmyn, B YacTHOCTHM [l  BBIUKCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHMH. OTO BaXHBIH 3Tall B U3YYECHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBIIETCS HAa HAIISAAHO-IIPAKTUYECKOM  YPOBHE,
ONMpaeTcd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMud Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs h300paxarb UX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yUYalolUMuUcs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIAPSIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeaMer «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUECKUd MaTepuanl u
HaTJSAHYI0O TEOMETPHIO, a TaKKe TMPOTMEISBTUICCKUE CBEACHHUS W3 aIreOphl,
AJIGMEHTHI JIOTUKH W Hadaja OMUcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTO rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

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

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MpsSIMOil.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHUA* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
KaK JeicTBUe, 00paTHOE CJIOKEHUIO. YMHOKEHUE HATypaJlbHBIX YHCEJ; CBOWMCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeicTBue, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumHu. [IpoBepka  pe3synbrara
apudmernyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHS, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3zoBanue OykB 151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(hMETHUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCha™, paszlioKeHHWEe Ha MHOxuTend. [Ipocteie u
coctaBHbIe uncna. *IIpusznaku nemumocTH Ha 2, 5, 10, 3, 9*. /lenenue ¢ ocTaTKoM.

CreneHb C HaTypaJlbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BplYMCIieHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS  JeuWcTBuil.  Mcnonp3oBaHMe  NMpU  BBIUKUCIIEHUAX
MEPEMECTUTENHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeenuTeIbHOrO CBONCTBA YMHOKECHHUST ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JpOOM W BBIICIICHHE
LEJI0M YacTU 4YMciia U3 HenmpaBWibHOM aApoou. M3o00paxenue npoOeld TOUkamMu Ha
qucaoBoi npsmMoit. OcHoBHOE cBOMCTBO Apoou. *CokparieHnue npooeit. [IpueneHue

1
BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Apodu K HOBOMY 3HaMeHaTeno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue aApo0eil; B3auMHO-
obpatHbie 1podu. *HaxokaeHre 4acTH 11eJ10r0 U IeJI0T0 0 €ro 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOCT™.

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOpOoCTU. CBs3b MEXAY €AMHHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOM, NEepUMETP
MHOTOyTOJIbHUKA. 3MEpeHre U MOCTPOEHKE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare™. VMcnonbp3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajApaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHbIX Ha KJieTdaTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BEMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, HCIOIB30BaHKE CKOOOK. VMcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHMS,  *paclpeiesuTeIbHOIO  CBOMCTBA  yMHOXKEHHs.*  OkpyrieHue
HATypAJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeieHUs ™. JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTU OT
LEJIOro M WLEeJIoro mo ero 4vacth. JIpoOHoe 4Yuciao Kak pe3yapTaT JeJICHHS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHoweHue. JleneHue B AaHHOM OTHOUIEeHMHM. *Macmra®*, mpomnopius.
[IprMeHeHre TPONOPLHI PH PEIICHUH 3a1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa)keHNE OTHOLICHNS BEJINYUH B IIPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Moayne uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucna™. M3oOpaxeHue uwncen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umncen. ApUPMETHYECKUE JIEUCTBUS C TOJOXHUTEIbHBIMU H
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOcKocTH. KoopauHAThl TOYKM Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek u Guryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPABEHCTBA, HAXOXJIECHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBaapara, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JOTUYECKUX 3a1a4. Pemienne 3a1au nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amay, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EOuHUILBI M3MEpeHHs: MaccChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
IUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHAarpamM.



Harasgnas reomerpust

Harnsguele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHE JABYX HpPSIMbIX Ha IUIOCKOCTH, MapauielbHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBaPaTHOU CETKE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KieTyaron Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowaau. [pubmkénnoe naMepeHue miomaau Guryp, B TOM 4uciie Ha
KkBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE JUIMHBI OKPY)KHOCTH, ILJIOLIAAN
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunen, KyO, mOpu3Ma, OUpaMHUAa, KOHYC, MWJIMHIAp, Map Hu cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPaHHUKOB,
uuiauHApa U koHyca. Co3maHue Mojenedl MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenumneaa, kyoa*.

IJTAHAPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUSA TTPOT'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00€ecreunBaTh JOCTHXKEHHE CIEAYIONIUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTbCSI B TOHIATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yNOPSJOUMBATH HATypaJibHbIE YHWCJAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, IECSITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM W H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YHUCTIOBOI) MPSMONA.



BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apU(METUYECKUM CIIOCOOOM U C TOMOIIbIO
OpraHMW30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTH (MPU HEOOXOAUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEIICHUU
3azay.

[Tonbp30BaTHCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChI; paCCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHH €IWHHIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTON
auarpamMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, WCIOJIb30BaTh JIAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, MpsiMasi, OTPE3OK, JIyY,
YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEpIlUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUuyC, TUAMETP, LICHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIS U JTUHEHKH (TTOCJIe COBMECTHOTO aHAJN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MMOCTPOCHUSI, BBHIYUCIICHHUS TUIONIAAU U TIEpUMETpa.

Beiuncnare mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uuciie (Guryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIONIA/IN; BBIPAXKATh OJHU €AMHUIIBI BEJIMYMHBI uepe3 apyrue (mpu HeoOXOAMMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacniosnaBate  mapasuienemnumen, KyO, HCIOIB30BaTh TEPMHUHOJOTHIO:
BEpIIIHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTh U3MEPEHUS Napalljiesienunena, Kyoa.

Boeraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEPEeHHsIM (C
OTOpPOM HA AJITOPUTM Y4YEOHBIX ACHCTBUM), MOIB30BATHCS EAUHUIIAMUA H3MEPEHUS
o0BbEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalUsiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOH).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSAX M ONEpPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl U CIOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCITOBBIX BhIPaXKEHUMN, BHIMOJHATH IPUKUIKY U OLICHKY
pe3yibTaTa BBIUMCICHUI; BBINOIHATH MPEOOpa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOM TOYKH.

OkpyrasTh LeNble 4YKclia U JeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMKEHUS YUCET.

YucsaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TepMHUHAMU, CBS3aHHBIMU C 3aIlMChI0 CTENEHW YKCJIA, HAXOJWUTh KBaJapaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aJIrOPUTM MPABUJIIA), PACKIIAIbIBATh HATypaIbHbIE YMCIA HA MPOCTHIE MHOXKHUTEIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JNEUCTBUIN).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU; peuiaTh TP OCHOBHBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUME BEIMYHMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUs,  OLCHKY, IPUKUIAKY; II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE IIPHU PEIICHUH 3a/a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W IPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
pPaBHBIX U1 CHMMETPUYHBIX (UTyp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypaluu, CHMMETpUYHbIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPUH, LEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, IMTOJB30BATHCA NPHU PELIEHWU 3a1ad TPagyCHOU Mepou
YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIM U TYIION YTJIBIL.

BbluuCHATh IJMHY JIOMAHOWM, MEpUMETpP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
ApyTHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOW CETKE.

Bbruncnsate miuomaab  (Uryp, COCTaBIEHHBIX W3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAIN;
BBIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IUIOLAAH Yepe3 Apyrue (Ipu HeoOX0IUMOCTH
C OIOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MPSIMOYTOJBHOTO Mapajuiesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUYECKUX CUTyalusxX (Ipy HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOIN).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henun n3yyeHust yueOHOro Kypca



AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT H3y4yeHUE IPYrUX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJAOHKEHHST 00pa3oBaHus
U B TIOBCEJHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUs MaTeMaTH4eCKOu
HAyKOHM SIBJIGHUW M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOIO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LHM(PpOBOM oOmiecTBe. M3ydeHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOABL, (POPMYIUPOBATH
yrBepkJeHud. OcBoeHue Kypca anreOpbl 00ecredrMBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbBHOCTH ~ O0yYarolMXCsl, II09TOMY CaMOCTOSITEIbHOE pEeIlIeHuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIbHO-METOIUYECKHEe JNuHUU: «Yucaa wu
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUsD»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX coJiepxKaTeIbHO-METOAUYECKUX JIMHUI pa3BUBAETCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBbIM O0pa3oM IEpervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydyaromumMes
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTUYeCcKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JanbHEHIIero M3y4yeHus MaTE€MAaTHUKH, CIOCOOCTBYET PA3BUTHIO Yy OOYy4YarOIIMXCA
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMU, A
TaK)Ke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CTapuIEMy 3BEHY
oO1ero o6pazoBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOTro i penieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/lady. B OCHOBHOI mIKOJE



yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYECHUE MAaTEMATUKHU KaK A3bIKa JUIs TIOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, ONMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jINYHbIC BBIPA3UTEIIBHBIE CPEICTBA A3BIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs YYEeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpPaBEHCTBA», « DYHKIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHE Ka)XJO0ro rojia oOy4eHHs, BCEro 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHaTwe palMoHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHUE,
VIOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajlbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: ONpeJelieHue, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha TPOLEHTHI, PEHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HAaTYpaJIbHBIX YHUCE.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TipsMas W oOpaTHas
MPOITOPLUHUOHAIBHOCTH.

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3HAYEHHUs NEepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
dhopmynsl. Beruncnenus o popmysnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHUsi CYMM M TMPOU3BEICHUI, MpaBUjia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHb MHorousjeHa. CJoKeHUE, BbIYMTAHHE,
YMHOKEHHE MHOTOWJIEHOB. POPMYJIbI COKPAILIEHHOIO YMHOKEHHS: KBaJAPaT CyMMBI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuja MpeoOpa30BaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JluHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aum. Penienue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs MIEPEMEHHBIME 1 ero rpaduk -. CucTeMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. YUucnoBsle TPOMEXKYTKU. PaccTosiHne Mexay
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucremMa koopauHat, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3amaHHbBIX (opMySaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. Coiicta dyHkuuid. Jlunelinas GpyHKIus,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'padpuueckoe peirenne TMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
HecsTuuable TPUOTMKEHUST UPPALMOHANTBHBIX uncen™. CBOMCTBa apumMeTHIeCcKuX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. *J|eicTBUTEIbHBIC YnCIa™.

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

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JIpoOeil.
PannoHnansHbie BhIpaXKEHUS U UX IPE0OpPa3OBAHKE.

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



YpaBHeHMs U HEpaBeHCTBA

KBagparHoe ypaBHeHue, Gopmyina KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUM, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHAIIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpIIpETAlMs YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YypaBHEHHH ¢ JByMs NepeMeHHbIMU™. Ilpumepbl perieHus: cucTtem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNBbHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O6IaCTh ONPENEICHNU 1 MHOXKECTBO 3HAUCHUN (DYHKIIUU.
CrnocoOsI 3a1aHust GyHKITHA.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpad@uKoB QYHKIHM, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIBHBIC

K
3aucuMocTH, HX rpaduki. Oymkmmm Yy = X5, Y = X, Y = X, y= -

*T'padrueckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHple 4Kcna, *HppaldoOHAbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYWCEN; NEMCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  4HWCEN, apuMeTHUYecKHe JCHCTBUS C
JNEHUCTBUTEIBHBIMU YHACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpY’KarOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepsl pelieHUs ypaBHEHUN TPETheH M YETBEPTOM
CTeneHel pa3IoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenue cucrem
JVHEHHBIX HEPABEHCTB C OJHOM TIiepemeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKITHI: y = Kkx, y = kx + b, y = X,
y = vx,y = SI/II/IX CBONCTBA.

YucaoBblie M0CJI€A0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON ¥ T€OMETPUUECKOMN MPOTPEeCcCuii, CyMMbI MEPBIX N UJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl JOJDKHO OOEcCleurMBaTh JOCTHUKEHUE CICAYIOIINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciia 1 BBIYUCTIEHUSA

BeITtotHSITE, co4yeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPpMeTHIECKue
JICHUCTBUSA C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWsS YHCIIOBBIX BBIPAKCHHM; TMPUMEHATH pPa3HOOOpas3HbBIE
CrOCOOBI U TMPUEMBI BBIYUCICHUS] 3HAUEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSAIOYMBATEH PAIIMOHATLHBIC YHCTIA.

OKpyrJsTh Ynca.

BEITIONHATE TPUKUIKY W OIEHKY pe3yibTaTa BBHIYMCIICHUM, OIEHKY 3HAYCHHM
YHUCIIOBBIX BBIPAKCHUH.

BEITIONTHATE JIEHCTBHUSI CO CTEMCHSAMHM C HaTypaJdbHBIMH ITOKa3aTelIsIMH (C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, Pa3JI0KEHNE Ha MHOXUTEIH HATYPATbHBIX



quCe.

Pemate mpocredime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATHh PE3YJIbTAThl PEUICHUS 33Ja4 C YYETOM OTPaHMUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBHEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHEN M CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH IMPUBEACHUEM
MOJTIOOHBIX CIAaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOMXUTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOiIl HAa CIIPaBOYHYIO MH(POpPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepATs, ABIAEeTCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[TonbGupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
NEPEMEHHBIMU; MOJIb3YsICh IPaQUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucie rpaguiecku (C ormopoi Ha alropuT™M y4eOHbBIX IEUCTBU).

CocTaBnsaTh (1MOCi€ COBMECTHOTO aHAM3a) M PEllaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEMHBIX YPaBHEHMM IO YCIOBUIO 3a/Ja4M, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJIYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath Ha KOOPAMHATHOMN MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allUChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anre0pandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpapUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu y = KX + b,

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJrOpUTMYy Y4eOHBIX JIEWCTBUI): CKOPOCTh, BPEMs, PaCCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHue QyHKIIUHU 10 3HAUCHHIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpaUKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
quceN A CpaBHEHUS, OKPYTJICHUS U BBIUMCICHUM; M300pakaTh JEHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocTelime npeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAIUX KBaJIpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AuiredOpanvyecKue BbIPpaKEHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHus BBIPAKEHUN, COAEpKAIMX CTEMEHM C IEeJIbIM IoKa3areneMm (c
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ JACHCTBUI HaJ MHOrOYJIeHaMH U aureOpandyecKUMU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(pOpManuu) U palMOHANIbHBIE YPAaBHEHMS, CBOJSIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WIM CHCTEMa YpaBHEHUI pELIeHMs], €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3aladyu K e€ anreOpandeckoi
MOJEIN C TIOMOIIBIO COCTABJICHUSA YPABHEHMS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4y MTOJTYYEHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHUCTEMBI; JlaBaTh TpaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBarh Ha 0a30BOM ypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUMU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
N 2 3
Crpouth rpaduky dyeMeHTapHbIX QyHKIMA BHAa , Y = X5, Y = X, Y =+/x ,

k o o .
Y= =, ONHUCBHIBaTh CBOMCTBa uYHCIOBOW ¢yHKIMU 1o e€ rpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEJIbIMU MMOKA3aTEIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrasiTe JNEUCTBUTENBHBIE YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTaTa
BBIYMCIICHU, OLICHKY YHMCIJIOBBIX BBIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemate mpocTtermme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHUCTEMBI JABYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WIM CHUCTEMBI [BYX YPaBHEHHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM ypaBHEHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS], €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIOBOM NPSMOM, 3aIllMCHIBATH PELICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKUIMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXeMaTHYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKImi Buma: Yy = KX,

k .
y=kx+b, ,y=at+bx+c,y=xy = Vx, V= ~ B 3aBHCHMOCTH OT 3HAYCHMUIi

K02((PUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO X Tpadukam.

Pacno3naBaTh KBagpaTuuHyr0 (QyHKIUIO 1O (GopMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTHUHBIX QYHKIIUI U3 peaTbHON KU3HU, PU3UKH, TEOMETPHUH.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTHYECKOM M TeOMETPUYECKOM INPOrpeccuid, CyMMBbl NEPBBIX N 4iI€HOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
YHCce 3aJaud U3 PeajbHON KU3HU (C UCMOIb30BAHHWEM KalIbKYJSATOpa, HMU(GPOBBIX
TEXHOJIOTHUH).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCHI
Hean n3yvyenus yueOHOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAKOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
OoOyyaroluiCcss y4YUTCS NPOBOAUTH  JOKA3aTEJIbHBIE PACCyKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIHMpoBaTh OOpaTHBIE yTBEpKIEHUS. B o0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIIEHWM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HA. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHAS JIMHUS B HM3YYEHHH T€OMETpPUM B IIKoJe. st 3TOro yduremro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYHUTh OOYYaIOIIUXCS CTPOUTh MaTEeMaTHUYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)XKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUYECKUX (PUTYP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4EeOHBIM Kypc
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILIOCKOCTH», «BeKTops»,
«/IBmxenunst mockoctu» u «IIpeodpazoBanust moao0us.

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE reoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU rojaa



oOydenus — He MeHee 204 JacoB.

COAEPXAHUE YUEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunbie  (Gurypbl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUH B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIBbHUKOB.

CBONMCTBa U MPU3HAKU MapajuIeNbHBIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K rUInoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBINM TPEYTONBHKK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp ¥ HAKIIOHHAS.

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

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHas M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHas B yroj. BnucaHHas uW oONHWCAaHHAsA OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJapaT), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenus, €€ CBOWCTBA M NPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Meton yaBoeHus Meauanbl. [{eHTpanbHas cumMmMeTpus.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. IlpuszHaku momOOUs
TpeyrojabHUKoB™. [IpuMeHeHre noqo0us mpu peleHny IpakKTHYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX GUTyp.

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOMN
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacrionoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, Ttanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
IIPAaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopo6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrIja, BBIYMCIECHHE JUIMH JOyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS! TJIOCKOCTM M BHYTPEHHUE CUMMETpUHM (uryp (s1eMeHTapHble
npeacrasienus). [lapamnensusiii mepenoc. [loBopot™.

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenue yueOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeurBaTh JOCTIKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJioxkeHue, n300paxaTh TE€OMETPUYECKUE (QUTYpPbHI; BBINOIHATh YEPTEKU IO
YCIOBHIO 3ajiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, pPa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 110 NOPAJIKY BETUYUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIMOPBI: HABOISIIUE BOMPOCHI U/UIIK aIrOpUTMa YIEOHBIX TEUCTBUIN).

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIBLHUKOB MPU PEILICHUH 3a]1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIOJB30BAHUEM 3PUTEIBHON HAarsiJHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOHU.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C HCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IIpU MEPECEUCHUH [BYX
[apajuleNIbHBIX NPSAMBIX CEKyllel. Pemars npakTudyeckue 3aayv Ha HaxO0XKICHUE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, I0JIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (akTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupOBaTbCS B TMOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE:
KacaTejabHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HNmets mpencraBiaeHue O MNPOCTEHIIMX T€OMETPUUECKHMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JINHENKU.



8 KUIIACC

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

OpHEHTHPOBATbCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJbHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBONCTBA IIPU PELICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1a4. ViMeTs npencraBieHue
o teopeme Darneca u TeopeMe O NPONOPLUUMOHAIBHBIX OTpE3KaX, MPUMEHATh UX I
pELIeHHs] MPAKTUYECKUX 3a/]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUYECKUX U
IPAaKTUYECKUX 33/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUIS PELICHUS
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0MB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh MoJlydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets MNOHATUSMU BIMCAHHOTO M IEHTPAJIBHOTO yIria, HCHOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM U XOPJI0M P PEUIEHUH IPOCTENIINX FEOMETPUYECKHX 3a/1a4.

Biagete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJBHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTEHIINX 3aa4.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN I 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KJTBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYIOJBHOTO TPEYroJIbHUKA («pEeLIeHHe
PSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTs (C MOMOIIBIO KABKYIISTOPA) ATUHBI U
YTIIBI 71 HeTAOJMMYHBIX 3HAUCHUH.

[Tonb30BaTbess (opMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
DJIEMEHTOB TPEYrOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TMPUMEHATh WX TpH
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogno0HeIX ¢uryp. Ilomp3oBaThCcsi CBOMCTBaMU MMOAO0OMS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIUYUCIATH JUIMHBI M HAXOAWTh YIJIBI Y TOMOOHBIX Guryp (10 aaroputMmy
y4eOHBIX JeiicTBuil). IIpuMeHSATH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadyax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalIbHOW OTMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/I, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, TPUMEHSITh HX B PEUICHUU TEOMETPUUECKMX U (PU3NYECKHX 3ajad.
IIprMeHATh CKaNsIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaThCA METOAOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Bianerp NMOHATHAMHM TPABWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTHU OKPY>KHOCTH W PaJWaHHOM MEpbl YIVIA, YMETb BBIYMCIATH IUIOIIAJb
Kpyra M €ro 4yacrteil (c omopoil Ha copaBouHyr HH(popMauuwoo). IIpuMeHsTH
MOJIYYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTh JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpUMeHATh TOJIyYEHHBIE 3HAHUS HA MNPAKTUKE — CTPOUTH MATEMATHYECKUE
MOJENH Ul 3a/1a4 PEAJIbHOM JKU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIIEHUSA C
OpPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HEO0XO0UMO, KaJIbKYJIATOPOM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

esu ndyueHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUsI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiu B oOpa3oBaHuH. Kaxaplii 4eloBEK MOCTOSIHHO NPUHHMMAET pPEUICHHs Ha
OCHOBE MMEIOIMXCS Y HEro JaHHbIX. A i1 OOOCHOBAHHOTO MPHUHSTHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CQPOPMHUPOBATH y OOYyYalOIIUXCSI, B TOM YHCIE
obOyuatomuxcst ¢ 3P, ¢yHKIIMOHANIBHYIO TPAaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIIECH YMEHUE BOCHPUHUMATh W KPUTUYECKH
aHAIU3MpOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA ~ XapakTep MHOTMX pEAbHbIX MPOLECCOB M 3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
IpUHLIMIIAaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0II1ecTBa ¥ TOCyAapCTBa MPUOOIIaeT 00yJIaroNuXCcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposSTHOCTb M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJICJIEHBI CJHENYIOIIUE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHue JaHHBIX M ONMCATENbHAs  CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOMHATOpUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauud WHPOpMalUy, IMPEACTaBIEHHOW B Ta0iuLax, Ha JuarpamMmax |
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLICHMBATh HUX BIUSHUE Ha
paccMaTpuBaeMbI€ BEJIMYUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoaTHOcTed. bonpmoe 3nauenue g odyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHAE 3aJaHUsl, B YACTHOCTH ONBITHI C KIIACCUYECKHMH BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEPOSITHOCTH BBOAMTCA Kak Mepa NpPaBIONOAO0OUS CIy4ailHOTO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXHble 3anaud. B Kypc Bxomsr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYarolIUXcs ¢
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3aaad, a TaKke
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usyuaercs Kypc «BeposSTHOCT M CTAaTHCTHKa», B KOTOPBIiI
BXOAAT pazgensl: «lIpeacraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogaTtHocThY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTUKA (I10
I'OJAM OBYYEHU )

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JIHII, YTEHNE U TTIOCTPOCHUE TuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) i KPYTOBBIX).
Yrenue rpadukoB peanabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
Ta0JIML, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OmnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOosblllee M HauMEHblIee 3Ha4eHHs HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTH U



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETa U HrpaibHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*T'pad, BepmmHa, pedbpo. Crenenbp BepmuHbl. Yucino pébep um cymmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos™.

8 KVIACC

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, TUarpaMM, rpauKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHO’KECTBaMU: 00bEIUHEHME, IIepeceueHue, qononHeHne. CBolicTBa onepanuii Haj
MHO’KECTBaMU: EPEMECTUTENBHOE, COUETATENIbHOE, pacnpeneuTenbHOE,
BKIItoueHus. Vcmonp3oBaHue rpauueckoro MpPEACTaBICHUS MHOMECTB s
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCIOBBIX HA00OPOB. JlnarpaMMa pacceuBaHus ™.

DneMeHTapHble COObITHUS  ciiyyailHOro omnbiTa. ChydaiiHble  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIAY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPILIMHBI, CBSI3b MEXAY YMCIOM BEepUIMH U yucioMm pédep. IlpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[TpotuBononoxkHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenre  coObiTui.  HecoBmecTtHble  coObiTHs.  PopMyna  CIOKEHHUA
BEPOSATHOCTEW. YCIOBHas BeposITHOCTh. [IpaBuno ymHoxenus. HesaBucumele
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTEH C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

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

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*T'eomeTpruueckasi BepOsSTHOCTh. CiydaiiHbIA BBIOOpP TOUKM U3 (GUTYpPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryu.

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

4
3,HGCL U aajee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 06T>GM H3y4aeMoro mMmarepuaja.



OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPECTUYCCKOIo CpCAHCrO 3HA4YCHUA BCIMYHHBI. MaremaTtudeckoe OXUIaHUC U
AUCIICPCHUA cnyqaﬁHoﬁ BCIIMYNHBI KYHUCJIO YCIICXOB B CCpUU HCIIbITAHUMN BepHy.IIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb 1 3HAaUeHUE 3aK0HAa OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kiaccax XapaKkTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJWIl, CTPOUTH JuUarpamMMbl (CTOJIOUKOBBIC
(cTosi0uaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WK BepOaabHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Mpe/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

OpueHTHpOBATbCS B TOHATUAX W ONEPUPOBaTH MMU Ha 0a30BOM YpPOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHU s, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(U3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX JAHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTABICHHYI0 B BHUJE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JaHHBICE B BUJIE TAOJIMI], JUArpam,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIN3A IAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTesield: CpeIHUX 3HA4YeHUNW U Mep pacceuBaHus (pa3max, JUCIepcUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOThI YUCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesyibTaTaM HM3MEpeHWd W HaOMIoACHWM (C HWCIOJIb30BAaHUEM 3PUTEIHHOM
HarJISHOCTH W/WTK BepOaaIbHON OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3HAsh BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATSTHOCTH W/WIIN
BepOaJIbHOM OIOPHI).

Nmetr mnpencraBieHue o rpadUUeCKUX MOJEAX: JIEPEeBO  CIy4aHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCIoBas mpsmMasi.

OnepupoBaTh MOHATHUSMHU Ha 0Aa30BOM YPOBHE: MHOXKECTBO, MOIMHOXECTBO;
BBITIOJTHATH OTEPAIMK HaJl MHOKECTBAMU: 00bEIMHEHUE, ITEPECeUCHHE, JOMOTHEHUE,



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB, NPUMEHATh CBOWCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3CH
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HHPOPMALIKIO, IPEJICTABICHHYIO B PA3TUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, JuarpaMm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXXe C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

WNMmeTrp mpencraBiieHHe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJIsi MAaCCHBOB
YUCJIOBBIX JJaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAaOMI0ACHUH (C OMOPOil Ha CIIPABOYHYIO
nH(pOopMaIHIo).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUN bepHysuim.

MMers mnpexncraBieHue O CIIy4YalHOM BEJIMYMHE WU O PacHpeAciiCHUU
BEPOSITHOCTEM.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuyeckoe TUTAHMPOBAHWE W KOJUYECTBE YacOB, OTBOJUMBIX Ha OCBOEHHE KaXKJOM TeMbl Y4eOHOro mnpeaMera
«Marematuka» deaepaqbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMS
o0ydJaroumxcsi ¢ 3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B I[E€JIOM COBHAAAIOT C COOTBETCTBYIOUIMM paszjienoM deaepanbHON
paboueit mporpaMmbl yuyeOHOro npeamera «MaTematrkay o0pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS.

HpI/I 9TOM OpraHmauI/m BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHUC U PACIIPCACIICHUC yqe6Hor0 MaTtcpuaia 110 rogam

oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueii Y MK, nHIuBHIyanbHbIMHA ICUXO(DU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psp HaTypanbHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYpPaJbHbIMH KOOp-IWHATHOU MPAMOM. CpaBHeHnue, OKpYIJICHHUE | UnCe.
Y CIAMH HaTypaJIbHBIX YUCEIL. HN300paxkaTh KOOPAMHATHYIO IPAMYIO, OTMeYaThb YKCIIA

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyNls IpHU CIOXKEHHMM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHHS,

*pacIpe IeTHTEeIBHOE CBOHCTBO YMHOMKEHMS™ *.

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NpaBUJIO0 OKPYIVIEHHMS HAaTypPaJbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHeil mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHU, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIEH IOMOIIbIO.

®opmyaupoBaTh oOmNpeneSeHHsT JENIUTeNss U KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIAa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMpPOBATH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IMpaBuUia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3nHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI U
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPHULAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIY BEIHMYUHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh U JIp.) TIpH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyUpoOBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPAaBIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OMeHUBATH IOJIYYEHHBINH pE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKHU.

*Pemats 3amaum ¢ MOMONILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMSI, 3alucu
HEOOXOIUMOCTH €

Harasianas
reomerpus. Jlmanu
Ha MJIOCKOCTH

(12 v)

Touka, npsimas, OoTpe3okK, Jyd. Jlomanas. M3mepeHue MIMHBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, W M300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OMOpe): TOUYKY, NPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OIEeHHBATH UX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHSA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOM H
KjeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CMOCOOBbI, AJTOPUTMBI TOCTPOCHUS TIOCIE€ COBMECTHOTO
aHayu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

IonnmaTh W WCHOIB30BATH MNPH PpeElHIEHHH 3a4ad
3aBMCHMOCTH MEXIy SIMHULIAMH METPUYECKOW CUCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPUUECKIMHU CHCTEMaMH MEp; BbIpPakKaTh

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B PaslUYHBIX  COUHHUIIAX  W3MEPEHHsS  IpHU
HEOOXOIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.
HccnenoBary  ¢Gurypsl ©  KOH(UTypamuu, HCIONB3YS
U POBBIC PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunpHble M HenmpaBwibHbIE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHHUE IPOOEH.

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-O0paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3afay, cojepxkamux Apoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, npeaMeTHol dopme,
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeniaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYNBAHUS IPOOEHi.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOOpJMHATHOM  IPSAMOW;  HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CcITyyasx™.

IpenacraBasare 1o o0pa3lly CMeLmIaHHYI JApoOb B BHJE
HENPAaBUJIBHON W  BBUICIATH LEJIYHD 4YacTh 4YUCIA U3
HEMpaBUIBHOM Jpodu.

BoinoHATH apudMeTnyecKue JeicTBHs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYUCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHCICHUM;
NnpearaTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIEHUN.
IIpoBoauTh MCCIeTOBAHUSI CBOMCTB ApoOei, omupasich Ha




YHUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreimmne TEKCTOBBIE 3aJayd, COAEpKAIIUE
JIpoOHBIE JaHHBIC, W 3aJa4d Ha *HAXO0XJACHUE YaCTH IIEJIOT0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH UX CXO/JCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIMYHBIE pEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HaITPaBJISIOIICH TOMOIIIBIO.

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

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

Harasanas MHuoroyronsHukd.  UeThIpEXYTONBHUK,  NPSAMOYTOJLHHUK, | PacmosHaBaTh, H300paKaTh C  IOMOIIBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. UHCTPYMEHTOB W OT pPYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

(10 4.) ToWw@Ab ¥ MepUMeTP IPIMOYTOIbHUKA H MHOTOYTOJIBHUKOB, | IPHBOIMTE IPHMepbI 0OBEKTOB PEATBHOr0 MHUpa, UMEKOIIUX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJibHIKa,  KBalpata,
rona. [lepHMETp MHOTOYTOJTHHHKA. TPEYTOJILHUKA, OLEHHUBATH UX JIMHEWHBIE pa3MepBl.

BbIYNCJAATh: TEPUMETP TPEYrOAbHUKA, MPAMOYTOIbHUKA,

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

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBaApara IIyTEM
AKCIIEPUMEHTa, HaONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPsIMOYIOJIbHHUKA.
Pacno3HaBarb WCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O




MHOI'OYTOJIbHUKaX, MPUBOJAUTH NPUMePbl U KOHTPIIPUMEPHI.
HcciaenoBath 3aBHCHMOCTD IJIOIIAM KBAAPATA OT JJIUHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBoOiicTBA KBAJpaTHOM CETKU IJIsI MOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHMK  Ha  KBaJparhl,
TPEYrOJIbHUKH; COCTABJSATH (GUIYphl M3 KBaJApaTOB U
NPSIMOYTOJIBHUKOB ¥ HAaXOJWTh WX IUIONIANb, pPa30WBaTh
burypsl Ha TPSAMOYTOJBHHUKA M KBaJpaTbl MU HAXOIUTh HX
Iomaab (Ipu HEOOXOUMOCTH C HAMPABIIAIONICH MTOMOIIIBIO).
BeipaxkaTh BeIMUYMHY IUIOWAAM B PA3JIMYHBIX EIUHUIIAX
U3MEPEHHUSI METPUUYECKOM CHCTEMBI MeEp, HMCIO0JIb30BaTh
3aBHCHMOCTH MEXJy METPUUYECKUMH €AMHUIAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPOM Ha CIPABOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUNIAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarth 3agadyd u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
[IpaBuja, 00CYKIATh Pa3jJMYHbIe CIIOCO0BI PELICHU 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha JApoOH.

IIpencraBasaTh JIECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alUChIBATh, CPaAaBHHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOUKAMHM Ha KOOpPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBA M PAa3jJM4Us IPaBUI apHU(PMETHUECKUX
JEMCTBUM C HaATypalbHbIMM YHCIAaMH M JIECITUYHBIMU
Jpo0siMU, TTOCJIE COBMECTHOTO aHAJIN3A.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBolicTBa apudmMeTnyecKkux AEUCTBUH IS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IpOoOei, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemarp mpocrelimie TEKCTOBBIE 3a7adud, COJAEpIKalue

IpoOHBIE JaHHBIC, U Ha *HAXOXKACHUE YACTH IEJIOTO U LEJIOTO
0 €T0 YaCTU™; BBISIBJAATH MX CXOACTBA M Pa3InYHsl.
MopaeaupoBaTh X0 PELICHUS 3aa4d C HNOMOILBIO PHCYHKa,
cXeMbl, Tabnuibl. Pa3éuparh pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMU YHCIAMU B pEANIbHBIX >KU3HEHHBIX
CUTYalUsX.

C noMombI0 meAarora OLMEHUBATH IOJIYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKI

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CAY

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulesIenunena.
O0BEM KyOa, IpSIMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOTOTPaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

IpuBoauTs MpUMeEpPbI 0OBEKTOB PEAILHOTO MUPA, UMEIOIIUX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
M3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO

napajuiejienumne[a, MHOTOTPAaHHUKOB, HMCIIONB3Ysl MOJIETH TpH
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

PacnosnaBarh pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Kyba, MPSAMOYTOJIBHOTO MapajljiesieNuIeaa ¢ Onopoil Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCIA€I0BATH 3aBHCHMOCTD
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IUIOLIAIM U 00bEMa, TepUMETpa U IO IU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peaabHON KU3HMU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4MCEl,  BBIYHUCICHUH,
NpUMEHATh CBOiicTBA apu(MeTHUecKux JeHCTBUH  JUIs
paluMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JCHCTBUNH M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinime  3agaum
CPAaBHUBATb  CIOCOOBI  PCIICHUSA
PalMOHAJIBHBIN CIOC00.

cnocodamu,
BbIOMpPaATh

Pa3HbIMH
3aj1auw,

6 kiaacc (e menee 170 u)

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

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

ApudmeTrndeckne JIeicTBUS c MHOT'O3HAYHBIMHU
HaTypaJbHbBIMU 4YHCJIaMHU. YHCIIOBBIE BBIPAKEHUS, MOPSAIOK
JEeICTBUH, NCIIOJIBb30BaHuE CKOOOK. OKpYyriaeHHe HaTypaJIbHbIX
qHCell.

Jlenurenu u KpaTHBIC YKCia; *HAMOONBIINI OO JIETUTETh
Y HauMEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha NOpOCTbIE MHOXKHUTENH. JlenmMMocTh
CYMMBbI U NPOU3BeJeHUs. JleJIeHre C OCTaTKOM.
Pemienne TEKCTOBBIX 3a/1a4.

BopinouaHsaTs apudpmernueckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMyIMPOBATH  ONpeNeJeHus JEIUTelIsd U  KpaTHOIO,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOI'O YHUCEJ; MCIOJIb30BAaTh ATHU
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIIA).

IIpuMeHSITL AJNTOPUTMBI BBHIYHMCICHUS HaWOOIBIIET0 OOIIETo
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoOiicTBa JCIMMOCTH CYMMBI U TPOHU3BEIICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI 4YHUCEN C 33JaHHBIMM CBONCTBAMH,
Pacno3HaBaTh BepHble W HeBEPHbIEe YTBEPXKICHUA O
CBOMCTBAX 4YHUCEN, ONMPOBEPraTb HEBEPHBIC YTBEPKICHHUS C
MOMOIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NPENJIOKEHUs  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIC 33/1a4l, BKJIFOYAIOIINE TTOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYIIEeCTBJSITH CAMOKOHTPOJIb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynspublie npsmele. [lapanenbubie npsmbie™.

PaccrossHne mexnay ABymMs TOYKaMH, OT TOYKM O IPSMOH,
JUIMHA ITyTH HA KBAaJPATHOHU CETKE.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxkatb ¢ MNOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs MpsiMble, JBE
napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHBbI. WM300paxkaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iy.
Haxozme pacCTodHnuC MCKAY ABYMA TOYKAMH, OT TOYKH 10
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

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

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMHU.

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

[lonsitue mponeHTa. Boluncienre mpoleHTa OT BEIMYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPKAIINX JPOOH U MIPOIIEHTHI.
[TpakTudeckas pabota «OTHOIIEHUE ATUHBI OKPYKHOCTH K €8
TUAMETPY».

CpaBHHMBATh M YNOPSIIOYMBATH JPOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE ApPOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJb30BATh
IKBHBAJEHTHbIE TPEIACTABJIEHHsT IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, NIPU BbIUMCICHUSX (IpU HEOOXOJUMOCTU C
HaMpaBJIsIoONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECAITUYHBIMU JIPOOSIMH.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCOO, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Opu HEOOXOAMMOCTH C
HaMpaBJISIOIIEH TOMOUIBIO).

Haxonuth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aNrOPUTM yUEOHBIX 1EHCTBHMA.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX M
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEIMUYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOINKEHUS
qucel NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHHEM BH3YalIbHOM
OTOPBI.

Pemath 3agauM Ha 4acTH, IPOLEHTHl, IPONOPLUH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIEHTa), KOTOPBIA COCTaBISAET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIULl W JUarpamwm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAUMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.

Harasnnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpanbHas cuMMeTpust.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOM OTHOCHUTENBHO MpPSIMON, TOYKU C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npumMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBIO HH(POBBIX PECYPCOB C OMOPOH HA AITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB sl 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HAax0JICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoIuucasiTe 4UCIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS NPHU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUI.

3anuceiBaTh ¢popmy.ibi: nepumerpa 51 IIJIOIAU
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KPYTa; BBIMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIam.
CocraBisiTb (OPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IIPOU3BOJUTENBHOCTh, BpeMs, 00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOMCTBA  CTOpPOH,  YIJIOB,
JUaroHaieH.

N3mepenue yriioB. Buibl TpeyrojapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomane ¢urypsr. dopmyssl
nepuMeTpa W IUIOIIAAM NpsMoyroibHUKa. [IpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «llnomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajjiCJIbHbIMH, TCPHCHAWKYIISIPHBIMH, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPEyrojJbHHUK.
IIpensarats 1 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHUE,
MOJICINPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBAJpaTe, Paclo3HaABaATh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl;, Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIE YIJIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIM, TYNOYTOJIbHBIN, PaBHOOEAPECHHBIN,
PaBHOCTOPOHHUI TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HIEPUMETP MHOT'OYTI'OJIbHUKA, I101Ia/b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha paBHbIE
¢Gurypsl, HUCIOJb30BaTh METPUYECKUE EAUHMUIIBI H3MEPEHUS
JUIMHBI U IUIOLIA/IU C OMOPOI Ha aJITOPUTM Yy4eOHBIX JI€HCTBU.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE W3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxutenbuble u |Llenbie  umcna.  Moayns  uucna,  reoMerpuueckas | [IpuBoauThL NpHMephbl HCIONB30BaHMS B PEalbHOM IKU3HHU
OTpHNATEe/bHbIE  |MHTEpHpeTalys MOLy/s. YHCIIOBbIE IPOMEKYTKH. TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCEL.
qucaa TlonoKuTENbHEE 1 OTpHUATeNbHBE wncma. Cpapmere | AI300PAKATE EIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATELHBIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NEWCTBHSA C TOJIOKHUTENBHBIMA ¥ OTPUIATENBHBIMHA UncIaMu. | ACTOBYIO HPAMYIO UL CPaBHEHHA TUCCIL
PelweHHte TEKCTOBBIX 3/1a1. IpuMeHsIT, NPAaBWJIA CPABHEHHUS, YHNOPSAOYMBATE IENbIe
quciaa; *HaxXoauTh MOTYJIb yucaa™.
@®opMyIMpPOBAThH NPABUJIA BLUUCICHUS C TOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKCIAMH, HAXOAMTH 3HAYEHHMS] YUCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENGHBIMH M  OTPHMIATEIBHBIMM YHCIAMH  TIPH
HE0OXOMMOCTH C OIIOPOii Ha aITOPHTM HPABUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Mpeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M WJLUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JAHHBIX KOOpaMHATHI TOUKM Ha IIOCKOCTH, abciucca 1 OpMHAaTa. CHUCTEMBI ~ KOOpDAMHAT  HAa  ILUIOCKOCTH,  HCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE AUATPAMMBL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPIMHATHOMN IJIOCKOCTH TOUKH M




[Tpaktuyeckas padora «IlocTpoeHue quarpamm.
Pemienne  TEKCTOBBIX — 3a1ady,  COAEpXKAIUMX  JAHHBIC,
IpeJICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThie
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B TabmuIax,
Ha JuMarpaMmax JUis pelIeHHUs] TEeKCTOBBIX 3ajlady W 3ajad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsl pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCa.

[TpakTrueckas paborta «Co3znanue Mojienen
POCTPAHCTBEHHBIX QUTYPY.

[TonsitTue o00bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
MPsIMOYTOJIBHOTO Tapajuieyenumnena, kyoa, opmyisl 0obEMa™.

Pacno3naBarb Ha  4Yeprekax, pPHUCYHKax, ONHUCHIBATH
NUpaMHy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MjIacTUJIMHA, IIPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. I[puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

H3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXIy NUPaMUION U IPU3MOM; MEXY LHWJINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHAPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmynaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapajuieJICIIUIIC 0B, pellaThb 3ada4i C PCAJIbHBIMU JTaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOoB 5 U 6
KJIaCCOB, 0000IICHNE M CHUCTeMAaTU3aIusl 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypajbHbIE, IEJIbIe, TOJIOXKHUTEIbHbBIE UM OTPHULATEIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
peoOpa3oBaHus YKCEN W BBIPAKEHUN MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs ~— 4YMCEll,  BBIYMCIICHMIA,
NPUMEHSATh CBOMCTBA apudMeTHdYecKuX JeHCTBUI 1S
panMoHAIN3allUK BHIYUCIICHH.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATHL MaTeMaTH4YecKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYruX NPeIMETOB.

Pemath npocreiiimue 3axa4u pa3HbIMHM ClIOCOOaMHU.
OcylmiecTBJIATh CAMOKOHTPOJIb BBINOIHIAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1O 'OAAM OBYYEHUS)

7 knace (He menee 102 1)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpKaAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
Yucaau [TonsiTHe parMOHAIILHOTO YHUCIIA. CucreMaTH3UpPOBaAThH | oboramars 3HAHUSA 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATHHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JIECATUUHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenre oCHOBHBIX 3a7ay Ha IIpO6I/I, IPOLCHTHI U3 peanLHoﬁ

MIPaKTHUKHU.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.
IIpumensiTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPONOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHUH, COIepKaILUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOM: 3aMEHATh IIPH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXKEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K NEHCTBUAM C LENbIMH YUCIaMU (IIPH HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

IIpuBoANTHL YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Biza @' (2 — mo6oe PAIHOHAIBHOE YHCIIO0, N — HATYPATbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKY JIE€TUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHUCEIL.

Pemiars mpocreiimime 3agayd  Ha  4acTH, IIPOLICHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEIMYMHBI MO €€ Jpobu (MpoueHTy), JIpodbu (MpOLEeHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacniozHaBaTh M O0BSACHATH, ONMPAsACh Ha OIPEICIIECHU,
IpsIMO TPONOPILHOHATIbHBIE M OOpPaTHO MNPOMOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXAY BEIIMUYMHAMU; MPUBOAUTH MPUMeEPBHI dTHX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBenHble  BblpaxkeHus.  IlepemenHblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
MHOro4sneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHUE
MHOrouwieHoB.  DopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMeHSTH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoaHATH IPeoOpa3oBaHus LEJIOr0 BhIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH  YMHOXXEHHE OJHOYJIEHa Ha MHOIOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OpMyJbl KBaJapara
CyMMBl UM KBaJpaTa pa3HOCTH C OIOpOH Ha CIPaBOYHYIO
nH(pOpMaLUIO.

OcyuiecTBIsATh PA3JI0KEHUE MHOTIOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06III€FO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3jIMUHBIX 3aaa4 M3 MaTCMAaTHKHW, CMCXKHBIX IMMPECAMCTOB, U3
peanbHON MPaKTUKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHENHBIX ypaBHEeHUN. Pemenne 3amaq
C TIOMOIIBIO YPAaBHEHHUM.

*JIuHeliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema 1ByX JMHEWHBIX YPaBHEHUN C IBYMs IIEpPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUH CMOCOOOM TIOJICTAHOBKH U
CII0COOOM CIIOKEHUS.

Pemars, JuHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMmy Oomnee mnpoctoro Buia. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPABHEHUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOIMIMXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMU.

CTponTh B KOOPJMHATHOM IUIOCKOCTH TIpaduK JUHEHHOTO
YpaBHEHUs C JABYMsI TEpPEeMEHHBIMH (TIpH HEOOXOAUMOCTU C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOIMTH NMPUMEPHI PELICHUSA YPABHEHMUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TIEPEMEHHBIMH C OINOPOM HAa aITOPUTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHH 110




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJIY4YCHHBIA pE3yJbTaT C OINOpPOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara toukum Ha mnpsMoi. UYUMCIOBBIE TPOMEKYTKH.
PaccrosiHue Mexy 1ByMsl TOYKaMH KOOPAUHATHOU MPSAMOU
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha I1ockocTu. [Ipumepsr
rpaduKoB, 3amaHHBIX ¢opmynamu. Ytenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Monsartue ¢ynkuuu. I'padux ¢ynkumu. CsolicTBa (QyHKIMIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHON MPpAMOi TOYKH,
COOTBETCTBYIOLIIME 33JaHHBIM KOOpAWHATAaM, IYy4H, OTPE3KH,
MHTEPBAJIbI; 3alIUChIBATh UX HA alIreOpanyeckoM s3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOMTh IpaUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHiA.

[IpuMeHsiTh, U3y4YyaTh NPeMMYIIECTBA, UHTEPNPETHPOBATH
rpaduyuecKuii crocod npeacTaBieHHs U aHAJIM3a Pa3HOOO0pa3HOM
KU3HEHHOH MH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YPOBHE IOHATHE (YHKIMH, OBJIAJeBaTh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhb jiuHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

[TpuBOANTE TpUMEPHI JIMHEHHBIX 3aBUCHUMOCTEH B peabHBIX
nporieccax v SIBICHUSX.

IloBTOpPEHME
H 000011IeHNEe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
000011IeHE 3HAHUH.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
yYpaBHEHHH IPU HEOOXOIMMOCTH C HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiate mpocreiilime 3agauM U3 PEANBHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMsS Ul PEIIECHUs 3a1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHUS 3a/1a4UH.

8 kiacc (e menee 102 u)

Ha3Banue
pa3aeina (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coJiepiKaHue

OcHoBHbIE BHIbI JIeITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yucna u KBanpatHslii  KOpeHb ~ U3 YHCIA. *TlonsiTue 00 | @OPMYJIHPOBATH ONpe/ieJieHne KBAJAPaTHOTO KOPHs M3 YUCIIA,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  JlecaTuuHble — mpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPAaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YNCEIL. BHU3yaJIbHOW OIIOPOM.
KOPHU JelictBuTenbHble yncia. CpaBHEeHHE AeWCTBUTENbHBIX yicen™. | [IpuMeHATH ONepalnuio H3BJICYEHUS KBAaJpPAaTHOIO KOPHSA U3
(15 9) ApudmeTnueckuii KBapaTHBIN KOPEHb. YuClla, HCMOJb3Ys IIPU HEO0XOUMOCTH KAJIbKYJISTOP.

YpaBHeHue BUaa x> = a.

CaoiicTBa apudmeTnyecKkux KBaJPATHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpAKEHU,
KBaJIpaTHbIE KOPHHU.

COACPpIKAIINUX

OueHnBaTh KBAJpaTHblE KOPHM MLEIBIMH 4YHCIAMU U
JECATUYHBIMU JIPOOSMHU.

CpaBHMBaTL W  YNOPAJ0YHBATHL  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBI0 KBaJIpPaTHBIX
KOpHEH Npu He0OXOAMMOCTH C HAaIPABJIAIOIEH TOMOIIBIO.

HccaenoBar, ypaBHEHUE X2 = a, HaXOIWTh TOYHBIE WU

npubimkEHHbBIe KopHU ipu & > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE JSKCIEPUMEHTBHI C HCIOJIB30BAHUEM KAIBKYJIATOPA
(KOMIIBIOTEPA).

IlpumeHaTs CcBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL npocreiilie mnpeo0pa3oBaHWs  BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOPHU. BplpakaTb NepeMEHHbIE W3




reOMETPHUECKUX U (PU3NIEeCKUX (HOpMyI IPU HEOOXOTUMOCTH C
OIIOpOH Ha MPABHJIO.

BbIuucasTh 3HAYEHUs BBIPAKCHUN, COACPIKAIINX KBAJpaTHbIC
KOPHH, HCIIOJIb3Ys MPH HEOOXOIMMOCTH KAJIBKYJISATOP.
Hcnonb3oBaTh B XOIE pEHICHUS 3a7ad  dJIEMEHTAapHbIE
NPE/ICTAaBICHUS, CBA3aHHBIC C NPUOMIDKEHHBIMU 3HAYCHUAMH
BEJIMYMH.

3HAaKOMUTbBCA C UCTOPUEH pa3BUTHS MATEeMATHKH.

Yuciaan
BbLIYMCJICHUS.
Crenenn

¢ HeJbIM
nokasarejiemM
(79)

Crenens ¢ nenslM nokasareneMm. CTangapTHas 3aluch YUCia.
Pa3mepsl 00BEKTOB OKpyskaroIiero mMupa (0T 3JIeMEHTapHbIX
YaCTHI[ 10 KOCMHUYECKUX OOBEKTOB), JNIUTEILHOCTh MPOIIECCOB
B OKPYXKAroIIeM MHUpE.

CBolicTBa CTENEHH C IIEJIBIM I10Ka3aTeleM.

@opMyJIMPOBATH ONpe/IeeHne CTEIICHH C LIEJIbIM [10Ka3aTeIeM
(pu HEOOXOAMMOCTH 1O BU3YAIbHOMN OTIOPE).

IIpencraBaarh 3amuch OOJBIIMX W MajblX YUCEI B
craHzapTHoM Buzae. CpaBHMBATh 4YHCIIa W BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMch YWCET B CTaHAAPTHOM BHUAE JUIS
BBIPQKCHHUS Pa3MEpOB OOBEKTOB, JIUTEIHLHOCTH IPOILIECCOB B
OKpYXKaroIlleM MHUpe.

@opMyJIMPOBaTh, 3aMMCHIBATL B CHMBOJHYECKOIi (popme U
WLIIOCTPUPOBATH NMPHUMEPAMH CBOMCTBA CTENEHU C LEJIBIM
nmokazatesieM (MpU  HEOOXOJUMOCTH C  HCIOJIb30BaHHUEM
BU3YaJIbHOU OTOPHI).

IIpumensitb  cBOliCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPQXXEHHH, COJEp)KAIIMX CTENEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAaHUEM  CIIPABOYHOW WH(POpMAIUU. BbINOJHATH
JAelcTBUSI C YHUCIaMH{, 3allMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslil TpéxuneH. Pa3noxeHue kBaJpaTHOro TpEXUsiceHa
Ha MHOHUTEIIH.

Pacno3naBarb,  KBaJpaTHbIM  TPEXWIEH,  YCTaHABIUBAaTh
BO3MOHOCTB €r0 pa3j0KeHUs Ha MHOKUTEH.

PacknaapiBaTh HAa MHOMKUTEJIM KBAJpaTHbIA TPEXWIEH C
HEOTPUIIATEIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

Auredpanyeckue

Anrebpanueckas qpoOb. JlomycTuMble 3HaYeHUs IEPEMEHHBIX,

3anuceIBaTh anre6panqe01<ne BBIPpAXKCHUS. Haxoautsb o0acThb




BBIPaKeHHS.
AuredOpanyeckast
ApooOL
(154)

BXOJAIMX B anreOpanyeckue BoIpakeHus. (OCHOBHOE
CBOMCTBO asireOpanyeckoit npodu. CokpaieHue apooeii.
Crnoxenue, BBIUMTAHUE, YMHOXCHHE " JICJICHUE
anreOpandeckux  apoOeii. [IpeoOpazoBaHue BbIpaKCHUH,
COJIEprKalINX anredpandecKue Ipoou.

OIpPEENICHUS] PALIUOHAIIBHOTO BBIPAKEHHUS.
BbINOJHATL YNCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUYCHUE
IpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYISATOPA.
®opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipobu
¥ MPUMEHSATD €T0 IS peoOpazoBaHust Jpobeit.

BbInoHATL JAeiicTBUS ¢ anreOpaMyeckKUMM JIpoOsIMH  TIpH
HEOOXOAMMOCTH C HampaBigomeil nomomplo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble u3 (opmyn (PpU3MUECKUX, TECOMETPUYECKHUX,
OMHCHIBAIOIUX OBITOBBIE CUTYallMM) MPU HEOOXOAUMOCTH C
HaIIpaBJSAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHU

(15 9)

KBagparnoe ypaBHenue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMya KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIAIMXCA K  KBaJpaTHBIM.
[Tpocreiimme ApoOHO-PAIMOHATBHBIC YPABHEHHSL.

Pemenne TEeKCTOBBIX 3aad € TIOMOLIBIO  KBAAPATHBIX
YpPaBHEHUU.

Pacno3HaBaTh KBaJpaTHbIE yPAaBHEHUS.

3anuceiBaTh (OpMYJay KOpPHEH KBaJIpaTHOIO YpaBHEHMS,
peliaTh KBaJpaTHbIe YPaBHeHHs] — IIOJHbIE U HEMOJHBIE (C
MCTIOJI30BAaHUEM CIIPABOYHON WHPOPMALINN).

IIpoBoanTs  mpocTeimme  HCCACAOBAHMA  KBAJPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MepeMeHHOW ¢ Omopod Ha
QJITOPUTM TIPaBHJIA.

Ha6umonath M aHAJIM3HPOBATB CBA3b MEXAY KODHAMHU H
K03 pULIMEeHTaMU KBaJPaTHOIO YPaBHEHHUS.

*TIpuMeHsTh TEOpEMY Buera TS peleHus
3aj1ay (¢ UCIOoJIb30BaHUEM o0pasia)™.

Pemats TekcTOBBIE 3aJa4H  aNreOpanvyeckuM CHOCOOOM:
NEePEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKM YCIOBHUS 3aJaud K
anreOpanveckod MOJEIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisIOIIEHd  MOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHust
U HepaBeHCTBA.

JluneiiHoe ypaBHEHHE C JABYMS IMEPEMEHHBIMH, €ro rpaguk,
[IPUMEPBI PELICHNS YPABHEHUM B LICJIBIX YUCTIAX.

Pacnio3HaBaTh JTUHEITHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crponth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIE




CucreMbl

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUN C JBYMs

ncnoab3ys nugpoBbie pecypebl (Ipd  HEOOXOIMMOCTH C

YPaBHeHHUI nepeMeHHbIMU. llpumepsl pelleHuss CHUCTEM HEJIMHEHHBIX | OOpOH Ha alrOpUTM y4eOHBIX IEHCTBHM).
(13 4) YPaBHEHUH C ABYMsI [IEPEMEHHBIMH. PazanuaTes napajuiebHbIE U NIEPECEKAIOIIUECS MPSAMBIE 110 UX
*T'paduyeckas  uHTEepmpeTalus  ypaBHEHUS C  JBYMs |ypaBHEHUSM.
IIEPEMEHHBIMH U CUCTEM YPABHEHUM € ABYyMs IEpEMEHHBIMU ™. |PemiaTh CHCTEMbl JBYX JIMHEHHBIX YPaBHEHMM C JByMs
Pemenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIOKEHUEM.
Pematp npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SIBJIAETCS JMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIIoLIeH
IIOMOILBO.
*TIpuBoauth rpaduyuecKyl0 HHTEPHNPETANMI0 PEIICHUs
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JIBYMsl IEPEMEHHBIMU. *
PemaTth TekcTOBBIE 321a4N AITreOpaueCKUM CIIOCOOOM.
YpaBHeHnus UucioBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoOBaTH CBOliCTBa YHCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIE HEpaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPAUHATHON IIPSIMOM.
HepaBencrBa OHOM mnepeMeHHOM M ux pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOM NMEPEMEHHOM U UX PEUICHUE. Pematrh, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakeHue pelieHns JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YHCIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOA. Pemiath cucTEMbI JIMHEHHBIX HEPABEHCTB, N300paXkaTh peleHue
CUCTEMBl ~ HEPaBEHCTB  HAa  YHUCJIOBOM  MPAMOM  IIpH
HEOOXOMMOCTH C BU3YaJIbHOM OMTOPOH.
DOyHKIUA. [Tonstue ¢ynkuuu. OOnacTe ompeneneHuss U MHOkecTBO | Mcmosib3oBaTh  (YHKIMOHAIBHYIO ~ TEPMHUHOJOTHIO W
OcHoOBHBIE 3HaueHni QyHkiuu. CriocoObl 3ananus QyHKIIHIA. CHUMBOJIUKY.
MOHATHSA I'padux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpaskeHHe Ha|BbrumcasTh 3HaueHuss QyHKUMH, 337aHHBIX (hopMmynaamu (IIpu
(S v) rpaduke. HEOOXOJMMOCTH HCTOJB30BaTh KaJIbKYJISTOP); COCTABJIATH

TA0IMIBI 3HAYEHHH QYHKIUH.
CTpouTh N0 TOYKaM rpaguku GyHKIUH.
OnucepiBaTh CBOMCTBAa (YHKIMU HAa OCHOBE €€ Irpaduueckoro

MpEJCTaBICHUsT MpU  HEOOXOAUMOCTH C  HalpaBIsIOLIEH
IIOMOUIBIO.
Hcnonb3oBarh  (QYHKIHOHAIBHYIO  TEPMHHOJIOTHIO  H

CHUMBOJIUKY.




HccnenoBarh npumepbl rpaduKoB, OTPaKAMOIIMX peaTbHbIC
npoueccsl U sABieHus. [IpuBoaUTH NpHMepPbI IPOLIECCOB U
SIBJICHUH C 3aJITaHHBIMU CBOMCTBAaMHU.

Hcnonb30BaTh KOMINBITEPHBIE MPOTPAMMBI IS IIOCTPOCHUS
rpaduKoB PYHKIMI U N3y4EHUS UX CBOWCTB

DOyHKUIMH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIUN 3HaUCHUE OJHOM U3
Yucnosbie rpaduKoB (PYHKIMH, OTPaXKAIOIINUX peabHbIC MPOLIECCHI. paccMaTpUBaEMBbIX BEIMUUH 10 3HAYEHUIO APYTOil.
pyHkumnu OyHKIMH, OIHUCHIBAIOLINE IIPSIMYIO U o0paTHy!o | B HeclloXHBIX cilydasx BbIpaKaTh (OpPMYJIOH 3aBHCHMOCTH
9y IIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. | MeX1y BETUUMHAMU.
I'paduk pynxmumy = X2 OnucbiBaTh XapakTep H3MEHEHHMsS OIHOM BEJIMYUHBl B
— 2y = — _ k. i
Oyukuuny = X%,y = X5, ¥ = Vx, Y =~ *rpaduueckoe 3aBHCUMOCTH OT U3MEHEHUS IpYyron
. “ o« Pacno3snaBate Buabl u3ydaembix ¢(yHkiuid. Iloka3piBaTh
pellieHre YpaBHEHUHN U CUCTEM ypaBHEHUI. .
CXeMATHYeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X, y = X,
_ _k
y = Vxy =g
HUcnonb3oBars GPyHKIUOHAIBHO-TPadHYECKUE
npeacTaBJeHus Ul PEIICHNs U UCCIEA0BAHUS YPABHEHUN U
CUCTEM ypaBHEHUM.
I[pumensiTe MppoBbIe pecypehbl Uil NOCTPOCHUS I'papUKOB
GYHKIMIA.
IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4HCEI, BBIYMCIICHUH,

" 00001IeHNEe
(6 9)

KJaccoB, 00001IeHe 3HAHNH.

npeoOpa30BaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBUM U
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemiare 3agayd W3 peaibHOM  KU3HHM, NPUMEHATH
MaTeMaTH4YeCcKUe 3HaHWs JUIS pelieHus 3ajad U3  JApYyrux
IIPEAMETOB.

PemaTh TekcTOBBIE 321a4H, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.




9 kaacc (He menee 102 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOllll/IXCH

4acoB)
Yucaa u PannonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUHbIE U | Pa3BuBaTHL mpeacTaBJeHUsl O UHUCIax: OT MHOYKECTBA
BbIYHMCJICHHS. OecKOHEYHbIE JECSTUYHBIE Ipoou. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JelicTBUTE/IbHbIE |JICUCTBUTENBHBIX  YHCEN; JACUCTBUTEIbHBIE 4YHMCIA  Kak |O3HAKOMHMTBLCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
yuciIa OecKOHEeUHbIE JIeCSATHYHBbIE JpoOu. B3amMHO 01HO3HAYHOE |ICHCTBUTENBHOTO YMCIAa KaK OSCKOHEYHOW JECATHYHOW IpOoOH,
9 9) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |IPHUMEHATh JCCATHYHBIE MPUOMIDKEHUS pPAlMOHANBHBIX H
MHOKECTBOM TOYEK KOOPJIAUHATHOU MPSIMOM. HUPPALMOHAIBHBIX YUCEI.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anucpiBaTh, CPaBHMBATh U YHOPSAA0YHMBATH
IEUCTBUS C JEUCTBUTEIILHBIMU YUCIAMU. ™ NENCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3Ha4YCHUE BEJIMYMHBI, TOYHOCTH | BLINOJIHAITH, cCouYeTass YCTHBIE U IIMCbMEHHbBIE IIPUEMBI,
PUOIKECHUS. apumernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHUCIAMY;
Oxkpyrnenune uucen. Ilpukuaka © OLEHKa pPE3y/bTaTOB |HAXOAMTH 3HAUECHHUS CTENEHEH C LEJbIMU IIOKa3aTels MU U
BBIYMCIICHH. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCEJI B PAKTUYECKOM EATEIBHOCTH YEJIOBEKa.
AHAJIM3MPOBATh W [€JaTh BBIBOABI (II0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTH MPUOTMKEHUS JIEUCTBUTEIBHOTO YHCIIa
IIpY PELIEHNH 3a1a4.
OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEN pa3BUTHS MATEMATUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATh rpaduyecKue
U HEpaBeHCTBA. JINHEWHBIM. METOAbl NPU PEIICHUH YPaBHEHUW, HEPABEHCTB M HMX CHUCTEM
YpaBHeHust KBampatHoe ypaBHeHue. Pemienue ypaBHeHHH, cBOIAIIMXcA |(IpU HEOOXOAMMOCTH C OIMOPOH HA alIrOpuTM  YUeOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaspaTHbIE ypaBHEHHSI. NEeNCTBU).
nepeMeHHOn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPAaBHEHUS.




(14 v) CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN. ™ Pemiate JiMHeliHbIe M KBaJpPaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenune 1poOGHO-paliMOHAIBHBIX YPABHEHHH. CBOJIIMECS K HHUM, MpocTedlre JpoOHO-palllOHATIbHbIE
Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M. YpaBHEHHSI.
IIpennaraTs BO3MOXHbBIE CIIOCOOBI pEILIEHHs] TEKCTOBBIX 3ajad,
o0Cy:k1aTh HMX M PpelaTh TEKCTOBBIE 3aJaud pPa3HbIMU
crocobamu.
3HAKOMMTBCS € MCTOPHEH Pa3BUTHs MATEMaTUKU
YpaBHeHnust JIuHeliHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh W NMPUMEHATHb NPUEMBbI PELIEHHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHM C JIBYMs IEPEMEHHBIMU |JIMHEHHBIX YPaBHEHUH C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peueHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBIIACTCS JIMHEHHBIM
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 9v) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (QyHKUIMOHANbHO-rpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pellieHHus1 M McCiIel0BAHUs] YDABHEHUN U CHUCTEM.
Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 33/1a4, peliaTh UX alredpandyeckum
CIOCOOOM: MepPeXOaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTaBICHHYIO CUCTEMY YPaBHEHUN;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € HCTOPHE Pa3BUTH MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHble HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEpPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM M MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peleHue. peoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE.
I'padnueckas  uHTeprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJPaTHbIC HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh ITOJYUCHHBIEC PEIICHUS.
M300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBAaTh PEIIEHHE C  ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOIb3Ys TIpadudeckue
IIPEJICTaBICHHUS.




OcBauBarr u NpUMEHATb HCPABCHCTBA IIPpU PCHICHUHA
Ppa3IMYHBIX 3aJia4d, B TOM YHUCJIC ITPAKTUKO-OPUCHTUPOBAHHBIX.

DOyHKIUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 1apa0doJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypAIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpa(uKu ¥ CBOHCTBA.

Ipadukn ¢yaxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/bI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
II0CKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = +/X, Y = = B 3aBHCHMOCTH OT 3HAa4€HUI KOI(P(HUIHEHTOB;
X

OIKCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaApaTUIHYIO (QYHKIUIO IO hopmyie.
I[IpuBoanTs, mNpUMeEpPbI KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH ¢
HAIPABJISFOIIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKHM  Tpaduku
KBAJPAaTHIHBIX (YHKIMH, 3a1aHHbIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HE00XO/IMMOCTH C BU3YaJIbHOU OIOPOHA).

AHAIUM3UPOBATh M NPUMEHATH CBOWCTBA  HM3YYCHHBIX
GyHKUMH 11 UX T[OCTPOEHHs, B TOM 4YHCIE C MOMOILBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEIOBATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOU (GopMynoil u
¢dbopmyIoit N-To uieHa.

Apudmernueckass U reomerpudeckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKAMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JInHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.

Crno’xHbIe MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BbHICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBath (QopMyildy N-TO 4jeHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX TUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATEbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  TE€OMETPHUUYECKYIO




MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/IaHusl.

Pemarp 3amauu ¢ wucnosnb3oBaHueM ¢GopMyl N-TO 4ieHa
apu(METHYECKOH U TEOMETPHUYECKOW IPOTPECCHd, CYMMBI
MEPBBIX N WIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl II0CIEA0BAaTENIbHOCTH TOYKaMU Ha
KOOPJMHATHOM TJIOCKOCTU™.

PaccmaTpuBaTh mNpuUMeEpbl NPOIECCOB U fIBJIeHHiT U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHEe B
apu(pMEeTUYECKON TPOTPECCHH, B TEOMETPUUICCKON MPOTPECCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduuecku™.
Pemiats mnpocreiimive 3aga4vM, CBA3aHHBIE C YHUCIOBBIMU
MOCNEAOBATENbHOCTSAMU, B TOM YHCJE 3aJa4d M3 peallbHOM
JKU3HA € WCTOJB30BAaHHUEM  MH(PPOBBIX  TEXHOJIOTHUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KanbKyasiTopa U T.I1.).
*PemiaTh 337a9d Ha CJIOKHBIC TIPOIEHTHI, B TOM YHCIIC 3a/1a4U
U3 pealibHOM MPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpa).™
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

[HoBTOpEHME,
00001IeHME,
CHCTEeMATH3 AU
3HAHMH

(18 )

Yucaa v BbIYHCIEHHs (3alIUCh, CPaBHEHHUE, ACUCTBUS C
NeWCTBUTENIFHBIMI YWCIIAMH, YHUCIIOBAst TPsIMasi; IMPOIEHTEHI,
OTHOILIEHMSI, POIIOPIIUH; OKPYTJIEHUE, TPUOINKEHNE, OLIEHKA;
pellIeHre TEKCTOBBIX 33a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandecKux BhIPAKEHUM, TOMYCTUMbIE 3HAUECHHUS).
@yukuun (IOCTPOEHHE, CBOWCTBA W3YUYEHHBIX (DYHKIMM;
rpaduueckoe pereHre ypaBHeHUIH U UX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Ollepallil HaJ MHOXKECTBAaMM; HCHOJb30BaTh TIpaduieckoe
MIPEACTABICHUE MHOKECTB I ONKUCAHMS PEAIBHBIX IIPOLIECCOB
U SIBICHUW, MpU peHIeHUH 3aJad U3 JApPYyruxX y4eOHBIX
IIPEAMETOB.

AKTYaJIM3MpOBaTh TEPMHHOJIOTMI0O M OCHOBHbIE /eiiCTBUS,
CBSI3aHHbIC € 4YMCJIAMH: HATYpPaJIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCJA, JEIMMOCTb HATypaJbHBIX YHUCEJ, MPU3HAKH
JIETUMOCTH, 1I€J10€ YHUCI0, MOJYJIb YHWCIA, OOBIKHOBEHHas U
JecsiTUUHas ApoOU, CTaHIApPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJPaTHBIN KOPEHb.

BepinotHATL fAeliCTBUSI, CPABHUBATH M YNOPSAJA0YUBATH
4YHuClla, MPEACTaBIATH 4YHCIA HAa KOOPAWUHATHOM IIPSIMOW,
OKPYITIATH  YHUCJA; BBINOJHATh MNPUKHAKY M OLEHKY
pe3yibTaTa BEIYUCICHUN.

PemiaTh TekcTOBBIE 331a4H ApUPMETHUECKHM CIIOCOOOM.




Pemate mnpakruyeckue 3aJauM, COIEP)KALIME IIPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIUE 3aBUCHUMOCTH: CKOPOCTb —
BpEMSI — DPAcCTOSHUE, IleHa — KOJIMYECTBO — CTOUMOCTb,
00BEM paboTbl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYaluH, GopMyJIUpPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKUN annapar, HHTePIpPeTHPOBAThL PE3YIbTaT
OnepupoBaTh NOHATHUAMM: CTEIEHb C LEJIbIM II0Ka3aTelleM,
apu(pMeTHYECKHHA KBaJpaTHbBIN KOpEHB, MHOT'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIE /efiCTBHMS: BBIIOJIHATH PACUETHI IO
dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHbIC
BBIDQXCHUSI U  BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3jIoKEHUE MHOIOYICHA HAa MHOXUTEIU, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyJl Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C ONOpPOH Ha CHPaBOUHYIO MH(OpMAIUIO);
HaXOJUTh JOIYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX Ul JPOOHO-
palOHAaIbHBIX BBIPA)KEHUMN, KOPHEH.

MoaenupoBaTth ¢ IOMOIIbIO (OPMYN peasibHblE MPOLECChl U
SBJICHUS.

OnepupoBaTh NOHATHAME: QYHKIMS, TpapUK GYHKIMH, HYIU
GyHKLIMH, TPOMEXYTKHM 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HaMOOJIbIlIEE U HAUMEHbIIEe 3HAYCHUS
byHKIMN.

AHaIM3MpPOBaTh, CPAaBHMBaTh, O00CYXJaThb  CBOWCTBA
(GYHKIMH, CTPOUTH UX rpadUKH.

OnepupoBaTh NOHATHSIMH: TpPsSIMas MPONOPIHUOHATIBHOCTD,
oOpaTtHass  MPONMOPLUUOHAIBHOCTh,  JHUHEWHas  (QyHKIuS,
KBajpaThuHas GyHKIus, mapadoia, runepooa.

HUcnoan3oBatb rpagukm UL ONPEIEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pPEaTbHOH JKU3HU; MOAETHPOBATH C
MOMOIIbIO TpaUKOB peaabHbIE MPOLECCHI U SIBICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMM.




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKkue 0ObEKTHI: TOUKH, IPSIMBIE, JTyqd | POpMyJIMPOBATH OCHOBHBIC IOHATHUS U OTIPE/ICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3zHaBaTh  M3y4YeHHBIE  TeoMeTpudeckue  (Qurypsi,
durypsi CMexHbIe U BEpPTUKAJIbHBIE YTJIbL. onmpeeqATh HUX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. PabGota ¢ mpocTelmmmMu yepTexamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenne IJMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHHE |OMOPBI: HABOASAIIME BOIPOCHI W/MIM alrOpUTMa y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBH ).
BeJIMYMH Ilepumerp u  1uomaas  ¢uryp, cocraBiaeHHbIX  u3|IlpoBoAMTH NMpoCTEHIINE IOCTPOCHUS C IIOMOLIBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsaTh TUHEIHBIE U YIJIOBbIE BEIMYMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJa3» pa3Mepbl pealibHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.
Pemiath 3a71auu Ha BBIYMCICHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.
Pemath 3a/1a4 Ha B3aMMHOE PACIONOXKEHHE T€OMETPUUECKUX
dburyp.
IIpoBoauTk KiIaccu(pUKalMIO YIIIOB, BHIYUCIATDH JIUHEWHbIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMbBIE
JTIOKa3aTeNIbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMETPHH.
TpeyrojbHuKH [lonssiTe ©0 paBHBIX TPEYroJbHUKAaX W  IEpBHYHBIC | Pacmo3HaBaTh Tapbl pPaBHBIX TPEYTOJIHPHUKOB Ha TOTOBBIX
(22 v) MPEJICTAaBICHUS] O paBHBIX (KOHTPYIHTHBIX) (urypax. Tpu|deprexax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOAUMOCTH C

IIprU3HaKa paB€HCTBa TPCYT'OJIbHUKOB.

BHU3yaJIbHOW ONIOPOM.




IIpu3naku  paBeHCTBA  NPSMOYTOJIBHBIX  TPEYTOJBHUKOB.
CBoliCTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpeHHBIE UM PaBHOCTOPOHHUE  TPEYTOJIbHUKHU.
[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJIbHHKA.
[IpoTuB OGoONbBIICH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMN
YTOII.

[Ipocreiiine HepaBeHCTBA B T'€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO JOMaHON ™.
[IpsAMOYTOJILHBIA TPEYTOJIBHHUK C yriioM B 30°.
IlepBble TOHATHSA O 10KA3aTEILCTBAX B FEOMETPHH.

*HepaBeHcTBO

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJILHUKOB.

dopmyaupoBaThb OIpeeNeHus: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJibHUKA; CEPEeIMHHOTO MEepPHEHAUKYISIpa

OTpe3Ka; MepuMeTpa TPEYroJbHUKA IMPH HEOOXOAMMOCTH C
OIIOPOi1 Ha aJITOPUTM MIpaBUJIA.

@opMyJIMPpOBaTh CBOMCTBA M MPU3HAKK PABHOOEIPEHHOIO
TPEyroJbHUKA.

CTpouThb 4epTEeKH, pemaTh 3a1a4M C IOMOIIBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajayax (C MCIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM AITOPUTMA y4eOHBIX
JIEHCTBH ).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl JAJS  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHs T€OMETPHH.

IHapaniejabHble
npsiMble, CyMMa
YIJI0B
TPEYroJbHUKA
(14 9)

[TapannensHble mpsMble, uX cBoWcTBa. Hakpect nexamiue,
COOTBETCTBEHHbIE U OJTHOCTOPOHHUE YIJIbI (00pa30BaHHbIE MPU
NepeceueHN ! NapauIebHbIX MPSMBIX CEKYILEH).

[Ipu3Hak  mapajuIeIbHOCTH  NPSAMBIX — 4YE€pe3  PaBEHCTBO
pacCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 BTOPOU IIPSIMOIA.
CyMMa yrJioB TPEYroIbHUKA U MHOTOYTOJIBHUKA.

BHemHue yriel TpeyrojabHUKa

®opmyMpoBaTHL  NMOHATHE  IApaJUIEIbHBIX
HAXOHUTh ITPAKTUYECKHUE TPUMEPHI.

M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NpPH MEPECEUCHUU
MapauieIbHbIX MPSMBIX CEKYIIen

IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeopeMy
MapajuieIbHOCTH  JABYX TMPSAMBIX C  TOMOIIBIO  YIJIOB,
00pa30oBaHHBIX MPHU TMEPECEUCHUU OTUX TMPSAMBIX TpeTben
IPSAMOM.

BoIuucasaTs CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauth YncioBble W OyKBEHHBIC 3HAYECHHS YIJIOB B
r€OMETPUYECKUX 3aJlayax C UCIOJIb30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHSI TEOMETPHH.

MpAMBIX,




Okpy:KHOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOEHHS

(14 9)

OKpy>XHOCTb, XOp/Ibl U TUAMETPHI, UX CBOMcTBA. KacarenbHas
K OKpyXHOCTU. OKpYy’KHOCTb, BriMcaHHas B yroi. *Ilonsrue o
I'MT, npumeHnenue B 3amadax. buccekrpuca M cepeauHHBIN
NEePIEHANKYIISAP KaKk FT€OMETPUYECKHE MecTa TOYeK™.
OKpy’>KHOCTb, OIKCAaHHAs OKOJIO TPEYrojpHUKA. Brmcanuas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiimune 3axa4n Ha IOCTPOEHUE.

®opmMy/IMpPOBATh  ONpeJeJeHHs.  OKPYKHOCTH,
JUuaMeTpa M KacaTelbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKH, CTPOUTDH YEPTEKU.
HccaenoBarb, B TOM YKCIIE HCIOJIB3YS HU(POBbIE PECypPChI:
OKPYXXHOCTb, BIIMCAaHHYIO B yroJI; LEHTP OKPYKHOCTH,
BIINCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
*Ucnoab3oBath Metoa 'MT mius nokasarenscrBa TeopeM o
HepeceyeH OMCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHbBIX
NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBiaaneBaTb NOHATHSAMHU  BIHCAHHOM M ONMCAaHHOU
OKPYKHOCTEH  TpEYrOJbHUKA, HAXOAUTH ILIEHTPBl 3TUX
OKPY’KHOCTEH C OIIOPOM HA ajrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O
JJAaHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsIMOM,  MpOXOAAIEd  uepe3  JaHHYH  TOYKy U
NEPIEHANKYISIPHON JTaHHOW TNPSMON; OUCCEKTPUCHI JTaHHOTO
yriaa; TPEyrojJbHHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpH
HEO0OXOIMMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHs F€OMETPHH.

XOP/IbI,
HN3yuarp ux

IMoBTOpEHME,
0000meHne
3HAHMH

(4 9)

[ToBTOpeHne u 00001I€eHNE OCHOBHBIX MOHATUH U METOJOB
Kypca 7 Kiacca.

Pemiath 3aga4yuM Ha MOBTOPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3TuIHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 u)

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

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




YerbIpEéXyroJabHUK

H
(12 4)

[Tapannenorpamm, ero nmpus3Haku U CBOWCTBA. YacTHbIE Cilyyau
napaiesIorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBajpaT), HX
npu3Haku U cBoiictBa.  Tpameums.  PaBHoOokas
IIPSIMOYTOJIbHASL TPAIIECLIAH.

*V nBoenue menuansl. LlenTpanbHas cuMMeTpus™

N300paxkaTh 1 HAXOUTh HA YEPTEKaX YETHIPEXYrOJIbHUKU
Pa3HBIX BUJOB U UX 3JIE€MEHTHI.

®opMy.IHPOBATH onpeeIeHUs: napajuiesiorpamma,
OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareuud, paBHOOOKOM
Tpamnenuu, IpSIMOYToJIbHOM Tparenuu.

Hcnoab3oBaTh NpU  pelieHUMH MNPOCTeHMX  3aaau
IIPU3HAKKU U CBOMCTBA: Mapajuiesorpamma, npsiMOyrojJbHUKA,
pomOa, KBajgpara, Tpaleuud, pPaBHOOOKOW Tparmeuuu,
IIPSIMOYTOJIBHOM TpaleLuu.

IIpumeHsiTb MeTOJ YIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
ONOPOM HAa AJIITOPUTM ITPABHIIA.

Hcnoan3oBath 1MPPOBBIE peCypchl A UCCIEIOBAaHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTHCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
BIX OTPE3KaXx,
Nno100HbIe
TPEYIroJbHUKH
(154)

*Teopema @aineca u Teopema 0 NPONOPLUOHATIBHBIX OTpE3Kax.™
Cpenuss TuHUS TpeyrojabHuka. Tpamnenus, e€ cpeiHss JIUHUS.

*IIponopuyoHanIbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO
IIPONOPLIMOHAJIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYroJbHUKE.

ITonoOHBIe  TpeyroiabHUKH. TpW  TOpU3HAKa  MOJ00US

TpeyrojabHUKOB™. [IpakTHueckoe npruMeHeHue.

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucnoiap3oBaHue  teopembl  Pajmeca U TEOPEMBI O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLUOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsiJHOCTb.

HaxoanTh n10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax
yYKa3aHWEM COOTBETCTBYIOUIMX NPU3HAKOB MON00US TIpU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaud Ha 1MOJO0OHBIE TPEYTOJIBHUKHU C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKIACHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh J0Ka3aTe/IbCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
1oJI0OMSI HECJIOKHBIX T'€OMETPHUUECKUX 3a7ad C OMOpod Ha
QITOPUTM YUEOHBIX NEHCTBUI.

IlpumeHsiTh  TOJYYEHHBIE  3HAaHWS  [PU  PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 MpU HEOOXOJUMMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHUS T€OMETPHUU.




Iiiomane.
Haxo:xnenue
IIomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

[TonsiTre 06 00MIEH TeOpHUH TIOIIAIH.

@opmysbl Afs  IUIOMIAAU TPEYrojbHUKA, Mapajienorpamma.
*OTHOIICHHE TIONIA/ICH TPEYTOJIBHUKOB C OOIIMM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
4acTU U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomany nonoOHIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPAaKTUYECKUM cojepkKaHUeM. *PelieHue 3agad ¢ HOMOUIbIO
METO/1a BCHOMOTaTeIbHOM MI0Maan. ™

OBjajgeBaTh NMEPBHYHBIMH NPeEACTABJIEHUAMH 00 0O0mIei

Teopuu Iiuom@aau (Mepsl), GoOpMYyJIHPOBATH CBOMCTBA
TUIOMIA/IH, BBISICHSITH UX HATJISIIHBIN CMBICIL.

[Mpumensts  GopmMyabl  IJIOMIAMU  HapaliesiorpaMMma,
TPEYTONbHHUKA, TpalelWh C OMOpPOM Ha CIPABOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

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

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, HCI0JIL30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHHE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTaTEIbHOMN
rmiaom@aan i pCuCHusd rcOMETpUICCKUX 3a/1ay.

Haxomuth 1uomaau noJ00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoryncasiTe IUI0IIA11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZICPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iucgaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOWIEHHS B IMPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B  MPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBathk TeopeMy I[ludaropa, memoabzoBaTh e B
MPaKTUYECKUX BBIYMCICHUSIX.

Brnagerb  NOHATUSIMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOWIEHMS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoan3zoBarh  GOpPMYyNBI  TPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsl HAX 0K JICHHS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMH (QYHKIUSIMHU
pa3IMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPAaBOYHYIO
nH(pOpMaLHIO.

OCHOBHO€




IIpuMeHATH IOIYyYECHHBIC 3HAHUA U YMEHHS IIPU PELICHUU
IPaKTHYECKUX 3agad (IpH HEOOXOAMMOCTH C OHOpOi Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBCS € HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnincanHble U LIEHTpalbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DopMyJHPOBATH OCHOBHBIE OIPECIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yTro).
Bnucannsle VYTibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnucannble 1 onyMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeTBIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHuMe H3TUX CBOWCTB IMpH  PELICHUU |TEOPEMBl O BIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJIbHOMN
KacarenbHble B3anmHoe pacnonokeHue IByX ~OKpyxkHocteil. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETHIPEXYTOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoan30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1ayM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YaCTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Tpuronomerpus.
Teopembl

OrmpesiernieHre TPUTOHOMETPUYECKUX (GyHKIUHA yriaoB oT 0° 10
180°. KocuHyc u CHHyC OpSAMOrO M Tymoro yria. Teopema

®opmyMpoBaTh  ompeAedeHMsl  TPUTOHOMETPHUYECKHX
(GyHKIMH TYOBIX W TPSAMBIX YIJIOB C BH3yalbHOH ONOPOH.




KOCHUHYCOB U

KocuHycoB. (O000mEHHas) Teopema CHHYCOB (C paguycom

®opMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. OMMCAaHHOM OKpYXHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).
Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha aIrOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna miomaan TpeyrojbHUKa Yepe3 JBe CTOPOHBI U Yrodi | IeHCTBUM.
(16 v) Mexay HuUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA Yepes ero |Pemate mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JaroHalld U yroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodopasoBanme |*IlonsTre 0 mpeoOpazoBaHUM MTOAOOUS. OcBauBathb NMOHsATHE npeobpazoBaHus noaoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
MeTtpuyeckue Teopema o0 mpou3BeNEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJApaTe |OKpYKaroLeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. [lpuMeHeHne B pelIeHHMH TI'e€OMETPUUYECKUX | *BBIBOAMTH METpUUYECKHE COOTHOILICHUS MEXIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOIbHUKOB.
Pemarb reoMerpuueckue 3aJadyd M 3aJadyd M3 peajbHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | UCmoab30BaTh BEKTOPbl KakK HaIpaBJIEHHbIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCJIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) U

PuU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkassipHOE TNPOM3BENCHHE BEKTOPOB, €r0 IMPUMEHEHHE UL
HAaxO0KJICHUS JUIMH U YIJIOB.

Pemrenne 3amad ¢ mOMOIIBIO BEKTOPOB.

[IppuMeHeHne BEKTOpPOB Ui pEUIeHUs 3alad KUHEMAaTHKUA H
MEXaHUKH.

¢dbuzuveckuii  (Cuiia) CMBICTBI
BOIIPOCHBIN ILJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUECKUN U GU3NYECKUIN CMBICIBI ATUX OTEpaIiuii.
Pematp reomerpuyeckue 3aJadyd ¢ MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTth  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCasATL CyMMY, Pa3HOCTb U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE [UISI HAXOXKICHUS




JUIVH U YIJIOB.

JexapToBbI JlexkapTOBbI KOOPINHATBI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJBHOW CHCTEMBI KOOPIMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPAMON.* YTIIOBOH KOX((HUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPIMHAT TOUKH.
IVIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U IIEPIECHINKYIISIPHBIE IIPSMBIE. HccaenoBath ypaBHEHHE NMPSAMON M OKPYKHOCTU C OIOPOH
9 ) VYpaBHeHue OKpyKkHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |HA BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTtb eHTp U pagnyc OKpYKHOCTH MO €€ YpaBHEHUIO.
Meroa KOOpAMHAT IPU PELIEHUU T€OMETPUYECKUX 3a1ad. PemaTp 3agauMm Ha HaxOXKJICHHE TOYEK IIEpECEYCHUS
Hcnonbs3oBanne MeToa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax IPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(UIMEHTA MPSIMOI
OpU pElIeHUH 3aJad, i1 OIPEIEICHUs PacloIOKEHUS
IPSIMOIA.
IIpumeHsITH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IIPaKTUYECKUX 3a7ad, Ui IIOCTPOCHHs MaTEeMaTUYECKUX
MoOJIeJiei pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
[Monb30oBaThes Ui INOCTPOCHHST U MCCIECNOBAaHUU
U (GPOBBHIMU pecypcamu.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
IIpaBuabHbIE IIpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHHE HX JJIEMEHTOB. | DOpMYyJIMPOBATH oIpeneneHue MPaBUIIbHBIX
MHOIOYIrOJbHUKH. (Uncio m W JUIMHA OKpPYKHOCTH. JlJIMHA IYrM OKPYKHOCTH. | MHOIOYIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEL.
Jdoauna Pannannas mepa yrna. [Honb30BaTHCA MOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIAAb Kpyra.
Brruucienue
1o aen

84)

[lnomane kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX YIEMEHTHI KpyTa.

C TOMOIIBI0 TNPAaBUIBHBIX MHOTIOYTOJILHUKOB, OMpeneasiTh
YUCJIO T, JNIMHY IYTH U paJUaHHYI0 MEpY yriia 1o oopasity.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneasTh IJIOMAIb KPyTa.

BoiBoauts GopmyJinl (B TpalyCHOM U pajinaHHON Mepe) A
JUIMH YT, IUIONIAJEHd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIPOCHBIM IJIaH.

BuruucasaTe 1oiomand  Guryp, BKIIOYAOIIMX AJIEMEHTHI
OKPY)XHOCTH  (Kpyra) C OHOpOM Ha  CIOPaBOYHYIO
nH(pOpMaLHIO.

HaxoauTp mionaam B 3aa4ax peaibHON KU3HU.




JABuoxenus *TloHsATHE O JBUKEHUU IIJIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIUME  IOHATHUSA
IUIOCKOCTH ITapannenpHblil IepeHoC, MOBOPOT U cUMMETpUsA. OCU U LEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICIICHUS TapajUIe]IbHOIO IEPEHOCa,
[Ipocreiimme npuMEeHEHHsI B PEIICHUN 3a/1a4™. MOBOPOTAa W OCEBOM CHUMMETPUU C BHU3YyaJIbHOH OIOPOM.
HaxoanTh HEMOABWKHBIE TOUKU IO 00pa3Ly.
HaxoauTh LEHTPBI U OCH CUMMETPHUI NpOoCTeHIIuX QUryp 1o
oOpa3iry.
*TIpuMeHATHh NapajUICIbHBIM NEPEHOC M CUMMETPHUIO IIPU
pEeLIeHNN T€OMETPUUYECKUX 3a/1a4 (pa30uparh IPUMEPHI).
Hcnoan3o0BaTh /17151 HOCTPOCHUS U UCCIIE0BaHUIN LIUPPOBBIE
pecypcebL.™*
IloBTOpEHue, [loBTOpeHHEe OCHOBHBIX MOHATHH U MeTOAOB KypcoB 7—9|OmnepupoBaTh moHATHsIMH: (QUrypa, TOUKa, IpsMasi, yroi,
o0o01menue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreifiime reomerpuueckue GUIyppl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJIBHBIM TpPEyrojbHUK, MEIuaHa,
3HAHUI N3mepenune reoMeTpuuecKiX BEIHUKH. OucceKTpuca W BbICOTA TPEYroJbHUKA, IapajlIesiorpamwm,
(7 v) TpeyronbHuKH. poMO, MPSMOYTOJbHHK, KBaApaT, TpPamelus; OKPYKHOCTb,

[TapanienbHble U NEPIEHIUKYIISIPHBIE IPSIMbIE.
Oxpyx)HOCTb M Kpyr. ['eomerpuueckue NOCTpPOEHUs. YTIbl B

OKPY)KHOCTH. BrmcaHHble ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKpy>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAHHBIC
YEThIPEXYTOJIbHUKH.

Teopema IIudaropa u Hayana TpuroHomerpun. Perenne oomux
TPEYrOJIbHUKOB.

[TpaBuIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKEeHHUS. [Tonobue.
CummMmertpust.

IImomane. Bemucnenwe 1wromanein. IDiomagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTops! Ha MIOCKOCTH.

KacaTeJIbHAs, pPAaBEHCTBO U 10j00ue (Quryp, TpeyroJibHHKOB;
[apajuIeIbHOCTh U NEPHEHIUKYJISAPHOCTh MPSIMBIX, YIOJl
MC)KI[y HpSIMI)IMI/I, CI/IMMeTpI/ISI OTHOCUTCIIBHO TOYKHU U
NpsSMOW; [JJIMHA, PACCTOSIHUME, BEJIWYMHA YIJIa, IUIOIIA/b,
MePUMETD.

HUcnoabs3oBarb  (opmyabl: IepuMeTpa U ILIOLIALU
MHOFOyl"OJ'II)HI/IKOB, JJINHBI Opr)KHOCTI/I U IUIomIaaun prra,
00BEMa MPSAMOYTOIBLHOTO MapalljieNienumnesaa.

OnepupoBaTb NOHATHUSIMHU: MPAMOYIOJIbHAs  CHUCTEMA
KOOPIWHAT, BEKTOpP; HMCHOJbL30BATH OTU MOHATUA A
HpeI[CTaBHeHI/Iﬂ JAaHHBIX U peHICHI/Iﬂ 3aJa4, B TOM 4YHUCIIC U3
IPYTUX y4EOHBIX MPEIMETOB.

Pematr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTHI,
WUTIOCTPALIMIO CBA3EH MEXKIY Pa3JIMUYHBIMHM 4YaCTSIMU Kypca.
Bbi0upars MeTo I pELICHUS 3a1a4H.

Pemathe 3agaun U3 OBCEHEBHOM KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHUKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IIpencrasienue [IpencraBnenne pganHblx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIpeTanus TaOIU4YHBIX JaHHbIX. [IpakThueckas pabora | MacCMBOB € IOMOIIBIO TaOJHMII M  JUarpaMm C
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue TaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
nocrpoenne  guarpamm.  Ilpumepsl  nemorpaduyeckux | OOIECTBEHHBIE U IPUPOIHBIC SBICHUS).
Jarpamm. M3yyar, Metoabl paboTbl ¢  TaOJUMYHBIMH U
[TpakTrueckas pabota «Jluarpammb». rpaUIeCKUMU TIPEJCTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast Uucnossie HaOopel. CpenHee apudmeTrnaeckoe. OcBanBaTh Ha 0a30BOM YpPOBHE NMOHSITHUSI. YHCIOBOU
CTATHCTHKA Menuana yrcnoBoro Habopa. Y CTOMUNBOCTh MEIUAHBI. Habop, Mepa IeHTPAIbHON TEHIEHIMH (Mepa LIeHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUS. TOM YHCIIe CpeiHee apuMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYEHHS YMCIOBOTO Habopa.
Pa3zmax.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IIOMOILBIO
cpenHero apudmernyeckoro u MeAauansl. PemaTs 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HArJIAIHOCTH W/WIN
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YKCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p croco0a onmucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHas ”3MEHYHBOCTbY. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MpeACcTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHYECKON paOOTHL. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepuuHa, pedpo. [IpencraBnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepimmH. Llens u mukn. Ilyte B rpade.
[TpencraBnenne o cBszHocTH rpada. OOxoxn rpada (ditepo
nyTh). [IpencraBnenue o0 opueHTUPOBAHHBIX rpadax.™

*OcBauBaTh noHATHA: Tpad, BepmuHa rpada, pedpo
rpada, crerneHp (BAICHTHOCTh BEPIITMHBI), IETTb U IIHKI.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJa4yM  HAa IIOMCK CYyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTe B  OPUEHTUPOBAHHBIX Tpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TNPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMEeTOB ¢ TmoMolplo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyaiiHbIil ONBIT U ciIydailHOe coObITHE. BeposTHOCTh U
yacToTa coObITHA. PoJb MaloOBEpOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas pabora «HacToTa BIaieHUS opiay.™

*OcBanBaTh MOHSITHS: CIYYalHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTUUYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B
npupoJie M OOIINEeCTBE Ha BaKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC ciIyJau, 3aImTa MIEPCOHAIBHON
uHpoOpMaluy, epeaada J1aHHbIX).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

IloBTOPATH H3y4EHHOE U BBICTPAMBATHL CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
c IIOMOLIBIO U3Y4YEHHBIX XapaKTEPUCTHUK C
HaIPAaBIIAIOLIEH TTIOMOILBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOATHBIX M IPAKTUYECKH  JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE CoACpKaAHUEC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBocTh. CpeiH1e YncIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpajibHasi KOCTb.

IloBTOpSAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiare 3agauu (o BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHME
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 IIPAKTUYECKU JIOCTOBEPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejbHast *Orknonenus. [ucnepcust uncioBoro Habopa. CrangaptHoe | *OcBamBaTh NOHATHS: JUCIEpPCHs U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHUE YMCIOBOT0 Habopa. Jluarpammel paccenBaHus.™ OTKJIOHEHHWE, WCIOJb30BaTh JTH XAPAKTEPUCTUKH JIJIS
PacceuBanue OMMCAHUS PACCEUBAHUS TAaHHBIX.
JAHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
4 4) WJIM HAJIMYUHU CBA3M 110 AUArpamMMaM pacCeUuBaHMUS.
CTpouTh auMarpaMMbl pPacCeMBAaHUS MO HMEIOIIUMCS
JaHHBIM, B TOM 4YHCII€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOT'O aHau3a).™
MHuo:xecTBa MHoxecTBO, MOAMHOXKeCcTBO. Onepauuu Haja MHOXecTBaMu: | (OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenMHEHUE,  nepeceyeHue,  JomnoiaHeHue.  CBoilcTBa | MOAMHOXKECTBO.
ornepanuit HaJ MHO>KECTBaMU: NEePEMECTUTENbHOE, | BBINOJIHATH onepanun Hajl MHOXECTBAMU:
CoUYeTaTeIbHOE, PACIIPEACIIUTEIFHOE, BKIIFOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o o0pasiry).
['padmyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBath CBOICTBA: MIepPEeMEeCTUTENbHOE,
COUeTaTeNIbHOE, paclpeieuTeNbHOe, BKIOYEHUS (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoab3oBaTh rpaguueckoe MpeiCcTaBI€HUE MHOMKECTB
IpH OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepostHocTh DrneMeHTapHbIe COOBITHSI. Cryuaiinele coOpiTHa. | OcBamBaTh Ha  0a30BOM  YpPOBHe  TOHSITHSL:
cJIy4aifHOro bnaronpustcTByromnpe 3JIEMEHTapHbIE COOBITHSL. | PJIEMEHTApHOE COOBITHE, ClydallHOe COOBITHE Kak
cOOBITHSA BepostHocTr  coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  OJarompuUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 1) ANIeMEHTapHBIMU COOBITUAMH. CITydailHBIN BBIOOD. COOBITHI, PABHOBO3MOXKHBIE AJIEMEHTapHBIE COOBITHSI.

HpaKTI/I‘-ICCKaSI pa60Ta «OIBITHI C PAaBHOBO3MOKHBIMU
OJIEMCHTAPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4un Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIydallHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HAarIsiAHOCTH
1/Wau BepOaIbHOM OMOpHI).

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSIHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBS3b MEXIY YHCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
MOWCK M TEpPEeUrcIeHHe IMyTei B JepeBe, OmpeiesieHue
quciia BEepIIMH uiau pédep B aepeBe, 00xoJ OMHApHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OObenuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTuss. dopmyna cioxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HeszaBucumble  coOwiTusi.  IlpencraBienue — cimydaifHOTro
HKCIIEpUMEHTa B BUJE JiepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, nuarpamma Diinepa (Ditnepa—
Benna), coBMeCTHbBIE U1 HECOBMECTHBIE COOBITHS.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((POPMYIIBI CII0KEHUSI BEPOSATHOCTEN ).

YuyacTBOBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha OINpefesieHue BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM mpsiMOM, auarpamm  Diinepa, (HopMyIibl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBathb MOHATHA: IIPABUIIO YMHOKECHUS




BEPOSATHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIYYAHOTO OMBITA.

N3yuars cBoiicTBa  (ONpENElCHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBaTHL B OOCY:KI€HHHM pellleHHsl 3aJa4d Ha
OIIpEeIeIICHNE U UCTIOIh30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBOBaTHL B OOCY:KJI€HHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
MCIIOJIb30BaHUEM JIEPEBA CIIYyUYalfHOTO OMBITA. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHblx. OnucatenbHas craTUcTHKA. [ padebl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aga4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
c HOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKI€HHM pelIeHusl™ 3aJa4m C
npuMeHeHueM rpados.

Pemath, 3agayM  Ha  HAXOXJIECHUE  BEPOSTHOCTH
CIIy4ailHOrO COOBITHSI IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HMHM pelIeHUsI™ 3aga4yM Ha
nepevnciIeHne KoMOMHaIMi (4ncia nepecTaHoBOK, YncIia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnwucarenbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JAHHBIX.
Pemarr 3amaum  Ha  HAaXOXKICHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTAaHOBOK, YHCJIa COYETaHWM), Ha HaXO0XIACHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHOxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpruucnenune
BEPOSITHOCTEH C HCHOJIb30BAHWEM KOMOWHATOPHBIX (DYHKIIMHA
AIIEKTPOHHBIX TAOIUIIY.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOpPHOE MPABUJIO YMHOXEHHS, YMOPAAOUYECHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHe
NEPECTAHOBOK M COYETAaHUH HIIEMEHTOB Pa3JIMYHbIX
MHOXECTB (110 00pasiy).

Pemats mpocreiimime 3agaym Ha NPUMEHEHHE 4YHCIIA
codeTaHuil B anredpe (CoOKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHWKY, 3agadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUeCKON paboThl (C
BHU3YyaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3KA, U3 AYTH OKPY>KHOCTH. *

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiT B cepun wucnbiTaHuid beprnymmu. IlpakTuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOr0  ycrexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemare  mpocreiilude  3aJa4ydM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHymM, Ha HaXO0XIEHUE BEPOSTHOCTH
ONPEACNIEHHOTO 4YHUCIIa YCIEXOB B CEPUM  MCHBITAHUHN
bepHymu (¢ BU3yansHoOil oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuM UCIbITaHuK bepryum

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHs  CIy4alHOHN
BelIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHH S BEIIMYHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN € TMOMOIIBI0 4acToT. [IprMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpeneieHue BEpOsSTHOCTEN.

H3yuars u o00cyxkIaTh IPUMEPHl JHUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YHUCIIEHHOCTb HaceJleHus, Ipyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUIA.
MATEMAaTHUYCCKOEC OXHIAAHUC CHy‘I&ﬁHOﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeJAHee  3Ha4yeHWe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEACIICHUIO, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HAIPABIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
poOJb 3aKOHA OOJBLIMX YHCEN B HPUPOJE M B KU3HU
4eJI0BEKa.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PaCIIPe/IeIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE JaHHBIX.
Pematr 3amaum  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OINBITaX C PaBHOBO3MOKHBIMHU




9JICMCHTAapHbBIMU CO6BITI/ISIMI/I, BepOSITHOCTGfI

OOBEIMHEHUSI W TepecedeHUs COOBITHH,
BEPOATHOCTH B ONBITAX C CEPUAMHU
HUCIBITAaHUN

BBIYUCIISITh
CIIy4alHbIX
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