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[NOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabodas mporpaMma Mo MaTeMaThke s OOy4arolluxcsl ¢
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus pa3pabotana Ha ocHOBe DenepallbHOTO  TOCYAApCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBAHHON 00pa30BaTENbHON MPOTrPaMMbI OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpukaz Munnpocsemnienusi Poccun ot 24 nosiops 2022 r. Ne 1025), paboueit
OporpaMMbl  OCHOBHOTO  0OIIEero  oOpa3oBaHusi MO  y4eOHOMY  MPEIMETY
«Maremaruka», IporpaMmbl BOCHUTAHUS, C YUYETOM PACHPEICICHHBIX MO KjaccaMm
IpOBEpsIeMbIX TpeOOBaHU K pe3ynbraraM ocBoeHus dDenepaibHON aganTUPOBAaHHOM
o0Opa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHus JIJIs 00yJarouXcs C
3aJIePKKON MCUXUYECKOTO PA3BUTHSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VY4eOnblii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acTb
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUHCIMTEIBLHOU
KyJAbTYpbl M JIOTUYECKOTO MBILUICHUS, (OPMHUPOBAHUIO YMEHHUS IIOJb30BaThCSA
ANTOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIMOHAIBHYI0 TI'PaMOTHOCT,
YMEHHsI ~ BOCHPHHMMATh W KPUTHYECKH  aHAIM3HPOBATh  HHQPOPMAIIHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOyueHune maremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOyvatomuxcs c¢ 3I1P
TOYHYIO, PALMOHAIIBHYI0O W HH(QOPMATHUBHYIO peuYb, YMEHHE OTOMparh Haubosee
MOJXOJAIINE SI3bIKOBBIE, CUMBOJIMYECKUE, I'papuuecKue CpeiacTBa Ui BbIPAXKECHUS
CYXJIEHUH U HAISHOTO UX MPEICTaBICHHUS.

HeoOXoqumbIM KOMIIOHEHTOM OOILEH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABNsieTCS oOIIee 3HAKOMCTBO C METOJaMU IIO3HaHWsS  JIEHCTBUTENIBHOCTH,
IpEICTaBICHNE O IPEAMETE U METOJJaX MaTEMAaTUKH, UX OTIIMYUI OT METOJIOB APYTUX
€CTECTBEHHBIX U T'YyMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUISl pELIEHUs] HAayYHBbIX W MPUKIAAHBIX 3ajad. TakuM o0pa3oM, MaTreMaTHYeCcKOe
oOpa3oBaHrEe BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYpbl YEJIOBEKA.

W3ydyeHne MareMaTHKHA TakXKe CIOCOOCTBYET 3CTETHUECKOMY BOCIHTAHHIO
YelloBeKa, MOHMMAHMIO KpacoTbl M M3SUIECTBA MATEMaTHYECKHUX PaCCYXIACHUMH,
BOCIIPUSATHIO TEOMETPUUYECKHUX (DOPM, YCBOCHHUIO UJIEU CUMMETPUHU.

[Iporpamma oTpaxaer coaep:kaHue oOydeHusl npeameTry «MaTemaTuka» c
Y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MOTpeOHOCTEN oOy4vatomuxcs ¢ 311P. OBnanenue
y4eOHBIM MpenMeToM «MaremaTrukay NpeCTaBisieT ONPEAeNIEHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, I03TOMY aOCTpakTHBIE M
OTBJICYCHHBIE KATETOPUH UM TPYAHOJOCTYNHBI. B TOXxe Bpems mpu crenuaibHOM



oOyueHuu oOydJaromyecss MOTYT BBIIOJIHATH 3anaHuss 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBINOJHUTH IEPEHOC HAa AHAJIIOTMYHOE 3aJlaHUE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTUS MBICIUTENBHBIX ONEpALUl U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUN. Y 00yYarommxcs 3aTpydHEHbI
CUCTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yME€. B NHCbMEHHBIX BBIYMCIICHHUAX OHHU
MOTYT IpPOIycKaTb OJAMH M3 MPOMEXKYTOUYHBIX waroB. llpu pabore ¢ 4yMCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsnok naevictBuil. Ilpu ympomienuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP HEe MOryT CaMOCTOSTEIIbHO NPHUHATh PEIIEHHE O MOCIEeA0BaTENbHOCTU
BBINIOJIHEHUSI J1elCcTBHI. KOHKPETHOCTh MBINUIEHHS! OCIIOKHSIET YCBOEHHUS HaBbIKA
pelleHnsT YpaBHEHWM, HEPABEHCTB, CHUCTEMBbI YpaBHEHUU. MM ManomocTymHO
COBEpIIECHUE 0OPATUMBIX ONIEpaIU.

Husknii  ypoBeHb  pa3BUTHSA  JIOTMYECKUX  OIlEpaluid, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUW»: 1pu
onpeaeneHuy  (YHKIUOHAJIBHOW 3aBUCUMOCTH, IpPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, (PyHKIIMOHATBHBIA S3bIKU.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAacCThIO ONpeneiaeHus] PYHKIUU U
00J1aCcThIO 3HAUEHUH.

Pemenue 3amad compsiKeHO € TPYIHOCTAMHM O(QOpPMIICHHS KpaTKOM 3ammcu,
MIPOBE/ICHMSI aHAJIM3a YCJIOBUA 3aJ]a4M, BBIJIEJIEHUS CcyllecTBeHHOro. Odyyatommuecs ¢
3I1P 3aTpynHstoTcs caeiaaTh yMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, WHOIAa OrPaHUYMBAIOTCA
MaHUITYJISIUSMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs ¢ 3IIP
CTJIKUBAIOTCS €  TPYAHOCTBIO  J€NaTh  JIOTUYECKHE  BBIBOJABI, CTPOUTH
IIOCJIEIOBATEIbHBIE paccyskIeHNs. HerpouHble 3HaHNs OCHOBHBIX TEOPEM I€OMETPUHU
OPUBOJUT K OLIMOKAM B PELIEHUH IeoMeTpuueckux 3ajnad. OOydyaromiuecss MOryT
MOJIMEHUTH (POPMYJTy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHUMM  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MIPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEXKY.

ToyHOCTh 3aIOMMHAHUSA M BOCHPOMU3BEICHUS y4eOHOro MaTepuaa CHUKEHbI
M0 TMPUYMHE CJIa0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHHUS OObeMa MaMsTH.
Oo6yuaromumest ¢ 3IIP TpeOyercss Oosibliie BpeMEHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyanu3alus 3HaHUI MO0 Orope MPH BOCIPOU3BEICHHH.

Jns  mpeojonieHMs  TPYAHOCTEM B M3y4eHMM  y4yeOHOTrO  IpeaMmera
«MareMatuka» HeoOXoIuMa ajanTaius oobeMa U XxapakTepa yueOHOTro MaTepuana K
MO3HaBaTENIbHBIM BO3MOKHOCTAM yuamuxcs ¢ 3[IP. Cnexgyer yueOHbIM Marepuan
MPENOAHOCUTh HEOOJNBUIMMH TMOPLMSIMH, YCIOXKHSAS €ro IMOCTETEHHO, W3bICKUBATDH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl JlaBaTh  Kak
O03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEbHBIC TPYZHBIE J0Ka3aTeJIbCTBA;
TEOPETHUYECKUII MaTepuanl pPEKOMEHAYETCS u3ydaTb B IIPOLECCE MPAKTUYECKOM
NEATENBHOCTH 10 pEIIeHHI0 3a1ad. OpraHuyeckoe €IUHCTBO NPAKTHYECKOW H
YMCTBEHHOW JIE€ATEIbHOCTH YYalllUXCsl Ha YpPOKax MaTeMaTUKH CIOCOOCTBYIOT



MIPOYHOMY U CO3HATEJIIbHOMY YCBOEHUIO Oa3MCHBIX MATEMAaTHYECKUX 3HAHUN H
YMEHUM.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[TpuopureTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kaccax sSBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATeMATUYECKUX MOHATHM (YMCIIO, BETUYMHA,
reomeTrpuueckas  ¢urypa,  HepeMeHHas,  BEPOATHOCTb,  (YHKIHs),
00ecCreynBaloIuX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus obyuarommuxcs ¢ 3[1P;

* noaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM i HMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATE€MATHUKHM M OKPYXKAlOLIEr0 MHpa, NOHUMAaHHUE
MaTeMaTHKHU KakK 4yacTu oOIlel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOyJarommxcs C
311P, mo3HaBaTenbHOM AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaTeMaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B PEalbHBIX >KU3HEHHBIX CUTYallUsIX W TPH H3YYECHUU
JOPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh HMX Ha SA3bIKE MAaTEMaTWKUM M CO3/1aBaTh MaTEMaTUYECKUE
MOJIENIM, IMPUMEHATH OCBOCHHBIM MaTeMAaTHYECKUH ammapar il PEIICHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3a7ad, MWHTEPOPETHPOBaTh U  OLEHUBATh
IIOJIyYECHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreuynBaeTCsl pelIeHUEM CIIEIYIOIMX 3a]1a4:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-TIO3HABATEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIMMBbIE YEJIOBEKY ISl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHbIE MaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
MHTYUILIMH, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CHOCOOHOCTH K MPEOI0TICHHUIO
TPYAHOCTEN;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMH Y4YallUXCAd B paMKaxX IpPEIMETHOM
obnactu «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MBbIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYILIECTBJIATh KOPPEKIUIO TIO3HABATEIbHBIX MpoLeccoB obydaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOEGHMSI MMPOTrpPaMMHOIO Marepuaja Mo YydyeOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIUM OOpa3oBaTelIbHbIX Ie(PUIIMTOB
B OCBOEHHUH NPEIUIECTBYIOMIETO0 MPOrPAMMHOI0 Marepuaina y oOydaroluxcs C
3IIP 1 HEOOCTAaTKOB B X Mar€MaTU4€CKOM Pa3BUTHH;

* chopMHUPOBATh YCTOMUUBBIA HHTEPEC yUALTUXCS K TPEIMETY;

" BBISBJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.



OcCHOBHbBIE JIMHUU COAEpPKAHUSI Kypca MaTeMaTuku B 5-9 kiaccax: «Yucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHHS W
HepaBeHCTBaY), «Dynkuun», «leomerpus» («[eomerpuyeckue GuUrypsl U ux
cBOICTBaY, «3MepeHne reoMeTpuYeCKIX BeJIMYUHY), « BeposSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapasuIeNbHO, KaXas B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTAaKTe U
B3aumojielicTBud. KpoMme »3Toro, ux oOObEIUHSET JIOTHYEeCKas COCTaBJISIOIIas,
TPaJULIMOHHO TIPUCYIas MaTeMaTUKEe W MPOHU3BIBAIONIAS BCE MaTEMaTHYECKHUE
Kypcbl u comepxkarenbHble JmHHH. CdopmymupoBanHoe B DenepaibHOM
rOCYyJapCTBEHHOM O00pa30BaTEeILHOM CTAHIAPTE OCHOBHOTO OOIIEro 0Opa30BaHMS
TpeOOBaHUE «yMETh OMNEPUPOBATH MOHATHUSIMU: ONPENCIICHHE, aKCMOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACHO3HABaTh HMCTUHHBICE M JIOXKHBIE BBICKA3bIBAHMUS,
MPUBOAUTL TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUS W OTPHUIAHUS
BBICKa3bIBaHMI» OTHOCUTCS KO BCEM Kypcam, a (POPMHPOBAHUE JIOTUYECKUX YMEHUN
pacmpenensieTcs IO BCeM TrojaM oOOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI.

Oco0enHocTH 0TOOpPA M aaNTALMU Y4e0HOr0 MaTepUaJia 10 MaTeMaTHKe

OOyuenne yueOHOMY TmpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOCHUS MPOTPaAMMHOTO Marepuajia o0y4JaroluMUcs ¢
3I1P. bonbiioe BHUMaHUE yiensieTcsa oT0opy y4eOHOro marepuasia B COOTBETCTBUH C
MPUHITUIIOM JOCTYITHOCTH TPU COXpPaHEHUH OO0IIero 0a30BOT0 YPOBHS, KOTOPBIN
JIOJIKEH 10 COJIEPYKaHUI0 U 00beMY OBITh aIalTUPOBAHHBIM 7151 oOydatomuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMU 00pa3oBaTeiIbHBIMH MOTpeOHOCTAMH. Clemyer
o0NerynTh OBJIaJicHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS C CUCTEMAaTUYE€CKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU
B NPUMEHEHUM 3HAHWM, HUCIOJNB3Ys MPUEMbl aKTyajdusaluu (BU3yasibHasi OIopa,
MaMsITKa).

MaremaTuka B S 1 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAaHE PEKOMEHIYETCS H3y4aTb CIEAYIOIINE TEMBI:
«Pumckass Hymepanus», «PaBHble Quryps», «umusap, konyc, mapy», «Kyo»,
«IpssmoyronpHbIl napaiuienenunen», «llepemenienre Mo KOOPAMHATHON NPSAMOW»,
«Mopayne uucnay, «UucrnoBble NPOMEKYTKH»; «Macmtady (M3y4daeTcs B Kypce
«T"eorpadusy»); «M3o0pakeHue reomeTpuieckux (GUryp Ha HETMHOBAHHOUN Oymare ¢
WCMOJIb30BaHUEM  LUPKYJId, JIMHEWKW, VYIOJIbHUKA, TpaHCIOpTUpa», «JliuHa
oKkpyxHocTH», «llmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsimeie», «OceBasg U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETpHH);
«beckoHeYHbIE TMEePUOIUYECKUE JAECATUYHBIE ApoOu. JlecsTuuHoe NpuUOIMKEHUE
O0OBIKHOBEHHOM Jpo0Ou» (M3ydyaeTcs B Kypce anreOpsl).

Crnenyer yMEHBUIUTHh KOJIMYECTBO YacOB Ha ClEAYIOIIHUE TeMbl: «Pemenue
JIOTUYECKUU 3amauy, «JnuHa otpeskay, «lllkane», «PacmpenenuresbHbld 3aKOH
YMHOXEHHUsI», «3anuch MPOU3BEICHUS ¢ OYKBEHHBIMU MHOXUTEIIMU», «[locTpoeHue
KOH(Urypanuii U3 dacteid MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIIETYATOU
oymare», «Jlenurenu u kpatHbie. [IpusHaku aenumocTtn», «HaunbGompmmii oOmmii



JeNuTeNb U HauMeHblee oliiee KpaTHoe. [lennMOCTh CyMMBbI M MPOU3BEICHUS.
«IIpuBenenne apobOu K HOBOMY 3HaMeHarteno», «HaxoxkaeHue dvactu 1eIoro u
neiaoro mo ero yactuy. «OKpyriieHHe AeCSITHYHBIX ApobOeit». «Pemenue 3amau
nepeObopoM BCEX BO3MOKHBIX BapuaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUM
0 YCIOBHMIO 3ajaun». BbICBOOOUBIIMECS Yachl MOMKHO HCHOJb30BaTh Ha
NOBTOpEHHUE (B Hauaje U KOHIIE y4eOHOro roja), Ha u3yyeHue Haubosee TPYAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHue YpaBHEHUM, IPUBEEHUE TPOOU K HOBOMY
3HAMEHATEII0, YMHOKEHHE U JCJICHUE AECATUYHBIX Ipo0Oei, n3MepeHue yrios; B VI
KJIACCE — JIEUCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIBHBIMM YHCIIAMH, PELICHUE
YPaBHEHUH, CII0)KEHHE W BBIYMTAHHE YHMCEII, COJIEPKAIIMX LIEIYI0 U TPOOHYIO YacTb,
Ha YMHOKEHHUE U JeJICHHE OOBIKHOBEHHBIX APOOEH.

Auredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonansHeie yncia. [ledcTBUTENbHBIE YKciay, «CpaBHEHNE NEHCTBUTEIbHBIX
qrcesl, apuMeTudecKkue AEUCTBUA C JEHCTBUTENbHBIMU uyuciIaMny», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYeHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTEIICHEU PA3JI0KEHUEM HAa MHOXKUTEINY, «DyHKIUA
y =Vx u ee rpadux», «IlOrpermHOCTs U TOYHOCTh NPHOMIKEHUD», «UeTHBIE U
HedeTHble PyHKIHM», «DyHKIHs y=x"», «DYHKIHSA y= ax’, ee rpadyK U CBOICTBA.
I'paduxn Gyrkimit y= ax” + n u y=a(x-m)’, «YpaBHEHHe ¢ IBYMS [IEPEMEHHBIMH H
ero rpadux», «I'papuueckuii cnoco®0 pemieHHs CHCTEMbl  ypaBHEHUI»,
«M300paxeHne 4aeHOB apu(PMETHUECKON U Te€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCIMOHEHUUAIBHBIN POCT. CIIOXKHBIE
ITPOLIEHTHI».

Crenyer yMEHBIIMTH KOJMYECTBO YAaCOB Ha H3ydyeHUE TeM: «Dopmysib»,
«Jloka3arenbCTBO TOXKIECTB», «JIMHEHOE ypaBHEHHME C ABYMSI HEU3BECTHBIMUY,
«I"paduk TMHEWHOTO ypaBHEHUS C ABYMs NEpeMEHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBONCTBA KBAJIPATUYHON
byHKIUNY.

BricBoOoauBIIMECS dYachl PEKOMEHIYETCS HCIOJb30BaTh: JUId  JIy4llIen
mpopabOTKK HamboJiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
CUCTEM ypaBHEHUN», «COBMECTHbBIE NEHUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMeTUYEeCKOro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, peLIeHHe 3ajad,
npeoOpa3oBaHUE BbIPAXKEHHI, a TAaKKe Ha 3aKpeIJICHHE N3YYeHHOI0 MaTepuara.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPABIEHHOCTH Kypca,
UCKIIIOYUB U YNPOCTUB HAMOOJEe CIOXKHBIA ISl BOCHPHUSATUS TEOPETUUYECKUN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMAJIbHO MCHOJIb30BAThH
HarJsiHbIe cpefcTBa OOydeHHUs, OOJbllIe MPOBOAUTH MPAKTUUYECKUX pPaboT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM 0OpaIieH!u
K HarJIATHOCTA — PUCYHKaM M YEpPTEkKaM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTeNbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MHPOTHBHOrO», «CylIeCTBOBaHWE W  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reomMeTpudeckux mecr», «Meton yaBoeHus
Mennans», «Teopema Paneca u Teopema 0 NPONOPLUMOHAIBHBIX OTpe3Kax», «LlenTp



Macc  TpeyroipHUKa», «V/I3MeHeHue TPUrOHOMETPUYECKHX  (QYHKIHH  m[pH
BO3pacTaHuu yrina», «Dopmyibl I8 paadycoB BIHMCAaHHBIX M ONMCAHHBIX
OKPYXXHOCTEM  IPaBWIBHBIX  MHOIOYTOJBHUKOB»,  «YpPaBHEHHE  IPSAMOI»,
«/IBmxenne», «CBoMCTBa ABMXKEHUA», «TeopeMa O NMPOM3BENECHUN OTPE3KOB XOPI,
TEOPEMBI O IIPOU3BENCHUH OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeIbHOW».

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cUMMeETpum», «lleHTpanbHas CUMMETPHUSI»,
«[Tapanmnensubiit nepenocy, «lloBopor», «IIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d HAa MOCTPOEHUE C MOMOUIBIO
LUAPKYJIsl W JIMHEWKW», «JleKkapToBbl KOOpIMHATBI HA IUIOCKOCTH», «Pemenue
TPEYTOJBHUKOBY, «[logobue dhuryp.

BricBOOOIMBIIIKECS YAChl HCIIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTH U CTATHUCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIIOKHOCTHU IS
oOyuatomuxcst ¢ 3[IP, cBd3aHHBIE CO CHM)XEHHBIM YPOBHEM pAa3BUTHUSl CIIOBECHO-
JIOTUYECKOI0 MBIIUICHUS, €r0 U3yYeHUE JOJDKHO CTPOUTHCS Ha 0A30BOM YpOBHE U
JOCTYIIHOM Uil y4E€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEAYET YAEIUTh
paszieniaM, CBSI3aHHBIMU C IIOBTOPEHHEM IIPOWIECHHOIO MaTrepuaja, YBEIUYUTh
KOJINYECTBO YIIPAXHEHUW WU 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOU NEATEIBbHOCTBIO
00yJarommxcs.

Heobxoaumo niepecMOTpeTh COAEPKaHUE TEOPETUUYECKOr0 MaTepuana Hu
XapakTep €ro M3JIOKEHUsA: TEOPETUYECKUM MaTepuajl IPENOJHOCUTH B IIPOLECCE
peleHns 3a7a4 W BBIIOJHEHUS 3aJaHUM HATJAIHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOAA W 3allOMHHAHHS CIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIApTHHIX,
TPYAOEMKHUX 3aaHUM. Pl TeM ciieyeT n3y4aTh B 03HAKOMHUTEIBHOM IUIAHE.

Buabl pesrenbHocT  oO0yyawwmuxcesa ¢ 3IIP, o0yciaoBieHHbIe 0CO0OBIMH
o0pa3oBaTreJibHBIMH NMOTPEOHOCTAMH W o0ecHmeYHBAKILIME OCMBICJICHHOE
OCBOCHHE CO/Iep:KkaHuM 00pa3oBaHus o npeamery «MaremaTuka»

Conep:xxanue BHAOB JesaTenbHOCTH oOydaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO MIMPOKO HCMOJIB3YEMBIX B
DOAOIT OO0 o0mux 11 Bcex 00yUJaronIuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIUTh
BU/JIbI JICATEILHOCTH CIIeM(UYHBIE ISl JAHHOM KaTeropuu JAeTei, oOecrneynBaronme
OCMBICJICHHOE OCBOEHHE COJIepKaHUsg oOO0pa3oBaHUsl 1O TMPEIMETY: YCUJICHHE
MPEIMETHO-TIPAKTUYECKON JIESITETBHOCTH C AaKTHUBU3ALMEN CEHCOPHBIX CHCTEM;
YEepEeIOBAHUE BHUJIOB JECATEIBHOCTH, 3aJCHCTBYIOIIUX PA3JIWYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepraja C OIOPOM Ha AIITOPUTM; «IIOLIArOBOCThY B U3yUYCHUU
Marepualia; HCMHOJb30BAHUE JIOMOJHUTENIBHON BU3yaJIbHOM  OMOPBI  (CXEMBI,
mabJIOHbl, OMOpPHBIE TAaOJMIIBI); PEUYEeBOM OTYET O TMpoIecce U pPe3ysibTare
NESITeTbHOCTH; BBITIOJHEHUE CICIHABHBIX 33JlaHul, 00ECTICUNBAIONTUX KOPPEKITUIO
peryisiun  y4eOHO-TI03HABATEILHON JEATEIHPHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yJibTara.

denepanbHas TeMaTUYECKass U TEPMHUHOJOTMYECKAasd JIEKCUKA COOTBETCTBYET
DOAOIT O0O0.



Jna obyuarommxcsi ¢ 3[IP cymecTBeHHBIM SBISIOTCS HpUeMbl pabOTHI ¢
JEKCUYECKUM MaTepuanoM mo mnpeamery. IlpoBogutcs cneumanbHas paboTa 1Mo
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
W3yyaemble TEpMUHBI BBOJSATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YaJIbHAs NOAJEPIKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIM3ally TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHE

B cootBercTBUM Cc DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM mHpenMer «MareMaTukay
BXOJUT B NpeIMETHYI0 o0nacth «MaremaTuka U HHPOPMATHUKA» M SBISETCA
oOs3aTebHBIM 11 M3ydeHus. B 5-9 knaccax y4eOHbI mpeameT «MareMaTukay
TPaJUIIMOHHO HU3Yy4aeTcsl B paMKax CJIEIyIOMMX y4eOHBIX KypcOB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W TeOpuH BeposaTHocTei) u «['eomerpusi». Hacrosmieit nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN Y4e€OHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6m1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kimacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeJeN0), B 7 Kilacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 4acoB B HeZelN0), B 9 kiacce
— 204 4gaca (6 yacoB B HEJEIIO).

IlnanupyemMblie pe3yJibTaThl OCBOCHUA Y4eOHOro nmpeamera «MaremaTuka»
HAa YPOBHE OCHOBHOTI'0 00111ero 00pa30BaHuUsA

N3yueHue wmaremMarMkd Ha YypOBHE OCHOBHOTO o00IIero o0Opa3oBaHMs
HaIpaBJIeHO Ha JoCTKeHue ooydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNpPeIMETHBIX
Y TIPEAMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JIMYHOCTHBIE Ppe3yJibTaThbl OCBOCHHUSI MPOrpPaMMbl 1O  MaTeMaTUKe
XapaKTEePU3YIOTCSI:

NATPHOTUYECKOE BOCITUTAHUE:

MPOSIBJICHUEM MHTEpPECa K MPOIILJIOMY U HACTOSIIIEMY POCCUICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYeCKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX OCTHKEHHUN B JPYrUX HayKaxX U
MPUKIAAHBIX cepax;

rpaskIaHCKOEe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA W peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUM, MpOIEAYyp TPakJIaHCKOTO oOOIIiecTBa (HAampuMep, BbIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JOCTWIKEHMM HayKH, OCO3HAaHMEM BaXKHOCTH
MOPaIbHO-3TUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

TPY10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE Yy4YacTHE€ B PEHIEHWU MPAKTHUYECKUX 3aaad
MaTeMaTUYeCKOW HampaBIC€HHOCTH, OCO3HAHHWEM BaXXHOCTU MaTeMaTHYE€CKOTO



oOpa3oBaHMA Ha NPOTSDKEHWM BCEM JKM3HHM I YCHEHIHOW NpodeccHOoHaIbHOU
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHMM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHIAUBUAYAJIbHON TPAEKTOPUU OOpa30BaHUS M KUZHEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

3CTEeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K  SMOIMOHAJIBHOMY U 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, pEILICHUH, pacCyKIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMA:

OpUEHTaUWEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YEJIOBEKAa, MPUPOABI U
oOmiecTBa, MOHMMAaHHWEM MAaTEMaTHUYeCKOW HayKh Kak cdepbl UeI0oBeYECKOU
NESATENbHOCTH, 3TAOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHs LMBHIM3ALHIH,
OBJIAJICHUEM S3BIKOM MaT€MAaTHKH W MaTeMaTU4YECKOM KyJIbTYpOW KaK CpEeICcTBOM
IIO3HAaHWS MUpA, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMU HCCIEAOBATEIBCKOU
NEeSATEIbHOCTH;

¢pusnueckoe BocnuTraHue, (GOPpMHpPOBAHHE KYJBTYPbI 310POBbS M
3MOLMOHAJIBHOIO 0JIArOMOJIY YU

TOTOBHOCTBK) NPUMEHATH MAaTeMATHUYECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0pOBBS,  BEICHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOQJaHCHUPOBAaHHBII pEXUM 3aHATHU M OTHbIXa, peryaspHas (usnveckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBBIKA pE(IIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIHUOKY M TaKOTO e MpaBa JIPyroro 4YeJIOBeKa;

IKOJI0THYecKOe BOCIIUTAHHE:

OpUEHTalel HAa MPUMEHEHHE MAaTeMaTU4YEeCKUX 3HAHUMN JJIA PEIICHUs 3a1a4 B
001acTH COXPAaHHOCTH OKpPYKaroLel cpesibl, JIaHUPOBAHMS MOCTYIIKOB U OLEHKH UX
BO3MOKHBIX TOCJEACTBUNA MAJI1 OKpYXKalIlleld cpeabl, OCO3HAHUEM TJI0OATBLHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MyTeH X peleHus;

aganTtanusi K M3MCHAIMIUMCH YCIOBHAM COLMAJIBbHOW W NPHPOAHOH
cpeabl:

TOTOBHOCTBKO K JCHCTBUSM B YCIIOBHUAX HEOIPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€I KOMIIETEHTHOCTH YE€pPE3 NMPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCS Y IPYTHX JIHOEH, TpUOoOpeTaTh B COBMECTHON EATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOIMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
(bopMmynupoBaTh UIEH, MOHATUA, TUIIOTE3bl 00 OOBEKTaX W SIBICHUSX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyalldl0, BOCIHPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KakK BBbI30B, TpeOYIOIUH KOHTPMEp, KOPPEKTHPOBATH
IpUHUMAaeMble peUIeHUs W JAeWCTBUA, (HOPMYIMpPOBaTh M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJbTaThl:

B pe3ynbrare 0CBOEHHsI IMPOrpamMMbl IO MaTeéMarHKE HAa YPOBHE OCHOBHOIO
obOmero oOpasoBanusi 'y oOyuatomerocs ¢ 3[IP  Oynyt cdopmupoBaHb



MCTAIIPCAMETHBIC PE3YJIbTAThI, XapPaKTCPUIYIOIIHUCCS OBJIIAJICHUCM YHUBCPCAJIbHBIMHA

IT03HABATECIbHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU I€CTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMU Y4eOHBbIMH NMO3HABATEJIbHBIMH
AeUCTBUAMMU:

YCTAaHABIMBAaTh  IPUYUHHO-CIECACTBEHHBIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4eCKOro0 MaTepHuaa;

BBISIBIIATH JACQHUIIUT JTaHHBIX, HEOOXOMWMBIX JUIsI PEIICHHs IOCTAaBICHHOM
3a/1auu;

C TIOMOIIBIO yUYWUTENST BBIOMpATh CHOCOO pelieHUS MaTEeMaTUYECKOW 3aaadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHHUS );

NPUMEHITh M MPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTeMaTUYECKUX 3a]1a4;

YCTaHABJIMBATh HCKOMOE U JJaHHOE MPH PEIICHUH MAaTEMAaTHYECKOM 3a/1a4u;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
MIPEACTABIICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a/1a4 rpadUIEeCKUMH CXEMaMU;

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

MOHUMATh U UCIIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukw,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTPAlMd, WHTEPIpPETAINH,
apryMeHTaIlUU.

OBiasenne  yHMBEPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AefCTBUSIMM:

OpraHU30BbIBaTh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBbHOCTH C
YUYUTEIEM U CBEPCTHUKAMHM B IIPOIIECCE PEIICHUS 3a/ay;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIUE CLIOCOOBI paboThl; paboTaTh B TPYIIIE:
HaxoJIUTh O0O0Ilee pelIeHHe W pas3peniaTh KOH(MIUKTHI HAa OCHOBE COTJIACOBAHUS
no3unuMii W yd€ta  HMHTEPECcOB;  CiymaTh  mnapTtHépa;  (HOpMyIupOBaTh,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pa3pemaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB W TO3MIIMA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3HIMI0 W KOOPJIUHHPOBATH €€ C MO3ULMSIMU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pEnieHUs B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJIHATH CBOIO 4YacTh pabOThI, JOCTUraTh Ka4eCTBEHHOTO pe3ysibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMH YICHAMU KOMAaH]IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJiaieHne YHUBEPCAJIbHBIMYU YUeOHBIMH PeryJsiTUBHBIMU A€HCTBUSAAMMN:

CTaBUThH 1I€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI IS PEUICHUS Y4EOHBIX
MaTeMaTUYECKHUX MPo0eMm;

IJIAHUPOBATh M OCYILIECTBIISITH JI€SITENBHOCTh, HAMPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEJIOBATEIILCKOTO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJIC0BATEILHOCTD JICUCTBUI;



OCYILECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANMBIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  IPOLECC M  pe3yapTaT ydyeOHOM  MaTeMaTH4eCKOH
NEeATENBHOCTH;

aJIeKBaTHO OLICHUBATb IPAaBWJIBHOCTb MM OIIMOOYHOCTH  BBIIIOJIHEHUS
yuyeOHOU 3anauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTU €€
peuieHus;

ClInYaTh CIOCOO JNEHCTBUS U €ro pe3ysbTaT C 3aJaHHBIM ITAJOHOM C LIEIbIO
0OHapyKE€HHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPHU PEIICHUH Yy4EOHOM
3a/1auy;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUT JTOCTHUTHYT TpeOyeMbli pe3ysbTaT
NEeSATENbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHHS W HalpaBieHUs, TPeOyrolIue
AalbHenIe paboTh;

PEryIupoBaTh CII0COO BBIPAKEHUS SMOLIMH.

IIpenmerHble  pe3yapTarbl  OCBOCHMS  IPOrpaMMbl [0  Mare€MAaTHKE
IPEICTABIEHbI 110 ToJaM OOy4EeHMsI B paMKax OTIENbHBIX YU4E€OHBIX KYpCOB: B 5—6
KJjlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «l'eometpusy,
«BeposTHOCTb U CTATUCTUKAY.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyenus yueOHOro Kypca

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

" MpojobKeHHue (POPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTHMYECKHUX MOHITHHA (YHUCIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTenbHON aKTUBHOCTH, WCCIEN0BATEIbCKAX 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 MareMaTH4eCKHe OOBEKThl B PEAJIbHBIX )KMU3HEHHBIX CUTYaIUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEPKAHUS Kypca MaTeMaTuku 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 alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

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

Jpyroii KpynHselil OJ0K B COAEpKaHUH apu(PMETHUECKOW JTMHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMU, TOHATUAMHU TeMbl. [Ipm 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJA MPaBWJIA JEUCTBUM C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUSI JEHCTBUM ¢ OOBIKHOBEHHBIMH JIPOOsIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
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 COBEPIICHCTBOBAHHE HABBIKOB CPAaBHEHUS M MPeoOpa3oBaHUs JpOOeid,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U



JeCSITUYHBIE APOOM, YCTAaHOBJICHHE CBSI3€H MEXIYy HHMH, PACCMOTPEHHE MPUEMOB
pelieHus 3aja4d Ha Jpoou. 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
Hayayle U3y4eHHsl TeMbl «ll0JI0KUTENBbHBIE U OTPULATENIBHBIE YMCIIA» BBIACIACTCA
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMH M JEUCTBUAMHM C TMOJOXKUTEIbHBIMM W OTPULATEIBHBIMU YHCIAMU
MIPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISET HA JIO0CTYITHOM
YPOBHE IMO3HAKOMHUTH YYallIMXCAd MPAKTUYECKH CO BCEMU OCHOBHBIMH IMOHSATHUSMHU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MPOJOHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEIYIOMIMM IMPOXOJO0M 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. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
MIPOU3BOAMUTENILHOCTh, Ha MPOLEHTHI, HA OTHOUIEHUS W npomnopuur. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WM IAarpamm.

B paboueii mporpamme mpeaycMOTpeHO (popMHUpoBaHUE MPONEAECBTUUECCKUX
anreOpanyeckux MpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHUCia B
3aBUCUMOCTH OT MAaT€MaTHYECKOrO0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBeHHas
CHUMBOJIMKA IIMPOKO HMCIIONB3YETCs MPEXKIE BCETO AJIS 3allMCU OOIIMX YTBEPIKIACHUN
U TIpEeIOKEHUH, (POpMyI1, B YACTHOCTH ISl BBIYMCIECHUSI T€OMETPUUECKUX BEIMYUH,
B KaU€CTBE «3aMECTUTEIISD) YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHMH. OTO BaXHBIH 3Tall B U3YYECHUU
r€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAIVISAHO-TIPAKTUYECKOM  YPOBHE,
ONMpaeTcd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C TE€OMETPUUYECKMMH (QUIypamMud Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yUYalolUMuUcs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIIUPSIFOTCS.

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,
AJIEMEHTHI JIOTUKH U Hadaja OMUCcaTeIbHOW 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.

COJIEP)KAHUE 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. Pumckas HyMmepauuss Kak IpuMep
HETO3UIIMOHHON CUCTEeMBI cunciieHus. JlecsiTuuHas cuctemMa CUUCIICHUsI.

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

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
KaK JelcTBHE, OOpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYpaJIbHBIX YHCEN; CBOMCTBA
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 ¥ YMHOXEHHMsI, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(hMETHUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCha™, paszlioKeHHWEe Ha MHOxuTend. [Ipocteie u
coctaBHble yncia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 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 COYETATEIILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKCHHUS,
*pacnpenenuTeIbHOTO CBONCTBA YMHOKEHHUS .

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJCTAaBICHUE CMEIIaHHONW ApoOM B BHJIE HENPABUIBLHON ApOOM U BBIACICHHUE
LEJIOM YacTU 4Yucia W3 HenmpaBWwiIbHOW npobOu. M3o0paxenue npobed ToukaMu Ha
quciaoBoil npsiMoii. OcHOBHOE cBOMCTBO ApoOu. Cokpaienue apooei. [IpuBeneHue
poOu K HOBOMY 3HaMeHaTento™. CpaBHeHUE TpOOECi.

CnoxeHre ¥ BbIUUTAHUE JIpoOCi. YMHOKEHHE U JeJIeHUe JIpoOeil; B3auMHO-



oOpatHbIe Tpodu. *HaxoxkaeHre 4acT 1eI0ro U 1eJIoro Mo ero YacTu™.

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

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

Penienne TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonbs30BaHue MPHU PEIEHUH 33124 TAOJIUI U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXAY €IMHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienne TaHHBIX B BUJIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsimMasi,
OTPE30K, JIy4, yToJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. IIpsmoi,
OCTpBIW, TYHON U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUMHUIBI JUIMHBL. J[JIMHA JOMaHOH, mepuMeTp
MHOTOyTOJbHUKA. 3MEepeHre U MOCTPOEHUE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

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

N3o0paxkenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymare*. Mcronp30BaHKe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJILHUKA, KBAJpATa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (puryp, m300pakEHHBIX Ha KJeT4yaTtod Oymare.
Enunuiibl n3mepenus mioniaau.

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

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

6 KIIACC

HarypaabHblie yucia

Apudmerrueckre IEUCTBHSI C MHOTO3HAYHBIMU HATYypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, IOPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXXEHHMS,  *paclpeieuTeNIbHOTO  CBOMCTBA  yMHOXEHHsS.*  OkpyrieHue
HAaTYpaJIbHBIX YHUCE.



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

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue AapooOeit. Pemienue 3aay Ha HAXOXKIEHUE YaCTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOM M BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrtemMa mep. ApudMeTHUeCcKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

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

[TonsiTue npoueHTa. BeruuciieHne MpoueHTa OT BETUYUHBI U BEJIMYUHBI 110 €€
NpoLeHTy. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amady Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

I[HonoxuTeabHbIE H OTPHIATEIbHBbIE YHCIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Moayne uucina,
reoMeTpuyeckas MHTepHperanuss Monayins uucia™. H3o0paxeHue uucen Ha
KOOPJIMHATHOM TIpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

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

[IpssMmoyroJsibHAs cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopamHatel TOUKHM Ha
IJIOCKOCTH, abciucca u opauHara. [locTtpoenue Touek M GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUsI

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPaBEHCTBA, HAXOXJICHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JIOTHYECKUX 3ajad. Pemenne 3a1a4 nepedopoM Bcex BO3MOMXKHBIX BApUAHTOB.™

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

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATIBHOCTHIO BEJIMYKH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 3a7aun™.

[IpencraBieHre AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyatbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHarpamm.

Harasimnas reomerpusi

Harnsinaele mpencraBineHus o (Qurypax Ha IUIOCKOCTH: TOYKa, TMpsiMas,



OTpE30K, JIy4, YroJi, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHHUK, TPEYIrOJIbHUK,
OKPY>KHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieiabHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMHM, OT TOUKH JI0 MPSIMOIL; YIMHA MapIIpyTa Ha KBaJApaTHOM CETKe.

W3mepeHne M TOCTPOECHUE VYIJOB C MOMOULIbIO TpaHCHopTupa. Buabl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYNOYTOJIbHBIH;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KiieTyaTon Oymare.

[lepumerp MHOroyrosibHuka. IloHsTe mIomanun QUIypsl; €IUHULBI
u3Mepenus miomanu. pubnmkénnoe namepenue mwiomaau Guryp, B TOM 4Hciie Ha
KkBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE UIMHBI OKPY)KHOCTH, ILJIOLIAAN
Kpyra*.

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

*Harnsnnele IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, Kyo0, mpusMma, NUpamMuaa, KOHYC, LWIMHAp, wmap U cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB,
uuauHApa U koHyca. Co3maHue Mojenell MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oOBEMa; eauHUIIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHHOTO
napasuiesnenunesa, kyoa*.

[INTAHAPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMEBI
YUEBHOI O KYPCA «MATEMATHUKA.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO o0ecrneynBarTh JOCTHUKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTECSI B TIOHATHSAX HM  ONEPUPOBATh Ha 0a30BOM  YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJlbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yHOOPSJOUMBATH HATypaJbHbIE YHWCJIa, CpPaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, ECSITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATypaJbHBIE YHMCIA TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

BeITToTHATE  apudMeTHYECKUe JEHCTBUS C HATYpPalIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JPOOSMHU B IMTPOCTEUIIINX CITydasX.



BBINONHATE NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYMCICHUN.

OKpyIJISITh HATypaJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIro IMepedopa BceX BO3MOXHBIX BapHaHTOB (Tpu
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, coaepkanue 3aBUCHUMOCTH, CBSI3BIBAIOIIUE BEIUYHMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTH (IIPH HEOOXOIUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEIICHUH
3a1ad4.

[Tosb30BaThCs OCHOBHBIMM €IUHUIIAMHU U3MEPEHUS: LIEHbI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHHM €IUHUIBI BEIUYHMHBI 4Yepe3 npyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPAaBOYHYIO0 HHPOPMAIIHIO).

W3Bnekats uH(pOpMaLMI0, NPEJICTaBICHHYIO B TaOmuIe, Ha CTOJIOYaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLECHUY 3a/1a4.

Harasignas reomerpust

[Tosp30BaTECA T€OMETPUYECKUMH IMOHATUSAMU: TOYKA, IpsiMasi, OTPE30K, JIyY,
yroJI, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBA3aHHYIO C yIJaMU: BEPILIMHA, CTOPOHA; C MHOIOYTOJbHUKAMH: yroJj, BEpIIMHA,
CTOpPOHA, IMaroHaJIb; C OKPY>KHOCTBIO: pauyc, IUaMeTp, LIEHTP.

N300pakarb W3y4yeHHbIE TE€OMETpUYECKHE (QUIrypbl Ha HEJIMHOBAHHON H
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JMHENKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBIL, CTPOUTH OKPY’KHOCTH 3aJaHHOIO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJIBHHMKA, KBaapara JUIsl UX
IIOCTPOEHUS, BEIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Bbruncnsate mepuMerp M IUIOIIAAL KBajJpaTa, MNPsMOYIOJbHHKA, QUIYp,
COCTABJICHHBIX W3 MPSIMOYIOJBHHUKOB, B TOM YHCIIE (PUTYp, HU300paKEHHBIX Ha
KJIeTUaTon Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMHU E€IUHUIAMU HM3MEPEHUs JJIMHBI,
MJIOIIAM; BBIPAXaTh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OMOPOW Ha CIIPABOYHYIO HHPOPMALIHIO).

Pacno3naBate  mapasuienenunen, KyO, HCHOJIB30BATh  TEPMHUHOJOTHIO:
BEpILIKHA, peOpo TpaHb, U3MEPEHUs; HAXOAUTh U3MEPEHUS Mapaieienurnena, Kyoa.

Boruncnsate 00b€M KyOa, mapajiesienunena Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOPOM HAa AJITOPUTM YyUEOHBIX ACHCTBUI), MOIB30BATHCS EAUHUIIAMHA W3MEPCHHUS
o0BEMma.

PemaTe HeclOXHBIE 3aJa4d Ha HW3MEPEHUE T'€OMETPUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTyalusX (Ipu HEOOXOUMOCTHU C BU3YAJIbHOM OIMOPOii).



6 KIIACC

Yuciia 1 BBIYMCICHUS

OpueHTHpOBaTbCSI B TMOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TePMHHAMHM, CBS3aHHBIMU C PA3IMYHBIMHU BHJIAMU YHCEN M CIIOCOOAMH MX 3aIluCH,
NEPEXOAUTH (€CITU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

BoinonHaTh aprpMeTnyecKrue 1eUCTBUSI C HATypajJbHBIMHU U LEIbIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JTPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCITOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUIKY U OLIEHKY
pe3ynbTaTa BBIYMCIEHUMN; BBIIOJIHATH NMPEOOpPa30BaHMUs YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U M300paxkaTh YKMCIIa TOYKAMHA Ha KOOPAUHATHOM MPSIMOM, HAXOJIUTh MOYJIb
qucIa.

COOTHOCUTh TOYKM B MPSMOYTOJIbBHOW CHUCTEME KOOPAMHAT ¢ KOOPAWHATAMH
3TOU TOYKH.

OKpyrJiATh LI€Jbl€ YUCIAa U JEeCATUYHbIE apoOu (1o oOpasily), HaxoIUTh
NpUOIMKEHUS YHCETT.

YucuaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTupOBaTbCd B TNOHATUAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3alKChI0 CTETEHW 4YHCIIa, HAXOAUTh KBaApaT U KyO
YKUCJa, BBIYUCIATH 3HAYEHUS MPOCTEUILIMX YHCIOBBIX BBIPAXKEHHH, COAEpKalIUX
CTEIEHHU.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOJMMOCTH C OMOpOM Ha
aIrOPUTM MPABUIIA), PACKIIABIBATh HATYpaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

*Tlonp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Ncnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MaTEMaTUUYECKUX
BBIDAKECHHUM, HAXOAUTh 3HAYeHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBIAA
HE0OXOMMbIC TOACTAHOBKM W TIpeoO0pa3oBaHus (C OMOPOM Ha alrOPUTM y4eOHBIX
JNEUCTBUIN).

Haxoaute HEen3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemmieHne TekCTOBBIX 33124

Pemars MHOTrOmIaroBble TEKCTOBBIE 3a7aud apU(PMETUYECKUM CIOCOOOM C
ONOPO¥ Ha BOMPOCHBIN IJIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAILHOCTHIO BEJIMYMH, MPOILEHTAMU; pelaTh TP OCHOBHbBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauyum, cojepkalipe 3aBUCHMOCTH, CBS3BIBAIOUIUME BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOJAUTEIILHOCTh, BpeMs, 00bEMa paboThl, HCMNOIB3YS apuMETHUECKHUE
NEUCTBUS,  OLIEHKY, TMPUKHUAKY; T[OJb30BAaTbCSl  €IMHULAMH  HU3MEPEHUS



COOTBETCTBYIOIIINX BEJIMYHH.

CocTaBnsiTh OyKBEHHbIE BHIPAXKEHHS IO YCIOBHIO 3314 MOCJIE COBMECTHOTO
aHau3a.

W3Bnekats uH(MOpMAaIUIO, TPEACTABICHHYI0O B TaOJUIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMMax, WHTEPHPETUPOBATH MPECTABICHHBIC
JIAaHHBIEC; UCIIOJIb30BATh JAHHBIC NIPY PEUICHUN 3a4a4.

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

Harasinnas reomerpusi

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOUNX (HopMmy
M3YUYCHHBIX TE€OMETPUUYECKUX IUUIOCKUX U NPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
M KiIeryaTtod Oymare U3y4eHHbIE IUJIOCKUE TeOMETpUYECKUe (QUrypsl u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

HNMmeTrh mnpenctaBieHUE O TEOMETPUYECKUX TOHATHSIX: PAaBEHCTBO (QUTYD,
CUMMETpPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpagyCHOW Mepou
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, MPAMON, pa3BEPHYTHIN U TYIION yTJIbIL.

Beluncnarh JIMHY JIOMaHOM, TEPUMETP MHOTOYTOJbHUKA, T0JIb30BaThCS
€MHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKATh OJTHA €IMHUIBI U3MEPEHHUS JJIMHBI Yepe3
Ipyrue.

HaxoauTk, UCTIONB3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnare  miomanas  (GUryp, COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa3OMeHHE Ha MPSMOYTOJIbHUKW, HA paBHBIC (UTYPHI, JOCTpauBaHUE
10 MPSAMOYTOJIbBHUKA; MOJb30BaThCSI OCHOBHBIMHM €IMHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BBIPAXKATh OJHU €IUHUIBI U3MEPEHUS TIJIOMIATU Yepe3 Apyrue (Mpu HEOOXOIUMOCTH
C OTIOPOIi Ha CITPAaBOYHYIO HH(POPMAILIHIO).

Pacro3naBaTh Ha MOJAENAX M H300pPKEHUSIX TUPAMHUAY, KOHYC, IMJIMHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TPaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boruucnate 00b€M NpSMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojb30BaTbCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUsI 00BbEMA; BbIpaXaTh OJIHU €AUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

Pemiath HecloOXHBIE 3a7a4l HA HAXOXKJICHHE TEOMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOJIMMOCTH C BU3YaJIbHOU OMOpOoit).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Henn n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT H3y4y€HUEe IPYruX JUCUUILIIMH, KaK €CTECTBEHHOHAYyYHOIO, TaK W



T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHWE HEOOXOAMMO IS POJAODKCHHS 00pa30BaHuUs
U B TOBCEIHEBHOM *W3HU. Pa3zButre y oOyyaromuxcsi HAyYHbIX MPEACTaBICHHUN O
IPOUCXOKICHUU

U CYIIHOCTH ajnreOpanyeckux aOCTpakiuii, crnocobe OTpa’keHHsS MaTeMaTH4eCKOM
HAyKOM SIBIEHUW U TMPOIECCOB B MPUPOJE U OOIIECTBE, POIM MATEMaTUYECKOTO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX ISl aJlaliTallid B
COBpeMeHHOM mu(poBOM oOmIecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHE  yMEHUA  HAOMOMaTh,  CpaBHWBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHSI W BBIBOJABI, (HOPMYITHPOBATH
yrBepkaeHus. OcBoeHne Kypca anreOppl o0ecreymBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHAS OOYYalOIMUXCS: OHU UCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccykJieHus, 000OIleHHe M KOHKpETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeAnojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIHHOMN
NESTEIBHOCTH  OOy4YalIIMXCA, TMOITOMY CaMOCTOATENBLHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEp)KaTeIbHO-METOIuYecKre nuHuu: «Yuciaa wu
BBEIYHCIICHUSY;, «ANTeOpandecKue BBIPAKCHHS», «YpaBHECHHUS W HEPABCHCTBAY;
«Dynkuuny. Kaxxnas u3z 3Tux copepKaTeIbHO-METOANYECKUX JIMHUNA Pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YyYCHHsI Kypca, €CTECTBEHHBIM O0pa3oM IeperieTasch |
B3aMMOJICUCTBYS C APYTHMH €r0 JUHUSAMU. B X01e m3ydeHus Kypca 00ydaromuMcs
MPUXOIUTCS JIOTHYECKH PaCCYXKIaTh, HMCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3TUM I1e71eco00pa3HO BKIIFOYHUTH B IIPOTPAMMY HEKOTOPBIE OCHOBBI
JIOTHUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIUMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTeMaTU4YecKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxanve JnuHUM «YuWcina W BBIYHCICHUS CIYXKUT OCHOBOW JIS
JaNbHEHIIEr0 M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aTOPUTMAaMH, a
TaK)ke TPHOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIC CBSI3aHO C pPallMOHATBHBIMH H
HUPpAMOHATBLHBIMU YHCIIaMU, (OPMHUPOBAHUEM TPEACTABICHUA O JICHCTBUTEIHBHOM
gucie. 3aBepIIeHWe OCBOCHHS YHCIIOBOH JIMHUM OTHECEHO K CTapIIieMy 3BEHY
o0111ero oOpa3oBaHusI.

Coneprkanue IByX alreOpandecKuX JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAFOIIMXCS
MaTeMaTUYeCKOro ammapara, HEeOOXOJMMOTro i pelieHUs 3ajJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U TMPAKTUKO-OPUECHTUPOBAHHBIX 3a7a4y. B OCHOBHOW IIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTCs BOKPYT pallMOHANBHBIX BhIpaKeHH. AnreOpa
JIEMOHCTPUPYET 3HAYECHUE MAaTEeMATUKHU KaK S3bIKA VISl TOCTPOSHUSI MATEMAaTHUYECKUX



MOJIeTIel, OMUCaHUsl MPOLECCOB M SIBICHUN pealibHOrO Mupa. B 3amaum oOydenus
anredpe BXOJAT TakKe JaJbHEHIIEe pa3BUTHE AITOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HMH(OPMATUKH, W OBJIAJCHUE
HaBbIKAaMHM JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TPA(QUUECKON JMHUM HALEJICHO Ha IOJIy4eHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX IMPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCSA
YMEHUS UCIIOJIB30BaTh PA3jIUYHbIC BBIPA3UTEIBHBIE CPEICTBA A3bIKA MAaTEMaTUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAaHUE
MIPEACTABICHUI O POJIY MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«AnreOpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUA:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPAXKECHUS», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKIIUMY.

VY4eOHbIll miIaH Ha U3ydeHue aiareopsl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJNEIIO0 B TEUEHHME Ka)J0ro rojaa oOydyeHHs, BCETO 3a TpU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYUEHUM )
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsaThe palMoHAIBHOTO 4YHCJIA, 3aluCh, CpPaBHEHUE,
VIOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajdbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypajdbHBIM TIOKa3aTeJeM: ONpeeieHne, Mpeodpa3oBaHue
BBIPKEHUH HA OCHOBE OMPE/IEICHHUSI, 3aITUCh OOJIBIINX YHUCEI.

[IpotieHThl, 3aMKCh MPOLIEHTOB B BHJIE IpOOU U APOOH B BUJIE MPOIEHTOB. TpH
OCHOBHBIE 33J1a4 Ha MPOIEHTHI, PEIICHNUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpumMeHeHue TMPU3HAKOB  JCIMMOCTH, Pa3jio)KEHUE HAa  MHOXHUTEIN
HaTypaJbHBIX YHUCEIL.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TpsMas W oOpaTHas
MIPOTIOPIIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[IepeMeHHBIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMeHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [Ipe/cTaBieHue 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJIC
(dbopmybl. Beraucienus mo gpopmysnam.



[IpeobpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXK/IECTBEHHO PaBHBIC BHIPAYKEHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M MPOMU3BEIACHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBENICHNUS TOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowieHsl 1 MHOroujeHbl. CteneHb MHoOroujeHa. CloKeHUe, BbIYUTAHHE,
YMHOKEHNE MHOTOWICHOB. D@OpPMYIIbl COKPAIIEHHOTO YMHOXKEHUSA: KBaAPAT CYMMBI U
KBagpar pazHocTth. Popmylsia pa3HOCTH KBaApaToB. Pa3nokeHHE MHOTOWICHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEHHE, KOpPEHb YpaBHEHUs, IMpaBuUja MpeoOpa3oBaHHs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JluneliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JTUHEHHBIX ypaBHEeHUI. COoCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

*JInHeHHOe YpaBHEHHE C ABYMs TIEPEMEHHBIMHA i ero rpaduk . CrucreMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PemieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KooparHara Toukn Ha npsiMoil. UuCIoBBIE MPOMEXYTKH. PaccTosiHue Mexay
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucrema koopauHar, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3aiaHHbBIX (OpMySaMu.
UYreHue rpaMKoOB pealbHbIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'paduk dynkimu. CroiictBa pyHkumid. Jlnnelinast GpyHKIwus,
e¢ rpadpuk. I'papuk pynkumm y = kx + b. *I'papuueckoe peireHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagpatubiii kopeHb u3 uyucina. *llonste 00 HppalMOHAIBHOM YHCIIE.
HlecsiTuuable IPUOTMKEHUST UpPAlMOHAIBHBIX uncen™. CBOMCTBa apumMeTHIeCcKuX
KBaJIpaTHBIX KOpPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYHCIICHUSM. *J|eicTBUTEIbHBIC YnCIa™.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHHE KBaAPATHOIO TPEXUIIEHA HA MHOKUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PanronanbpHbie BhIpaXKEHUS U MX TPEOOpa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gpopmyna KOpHEH KBaJpaTHOTrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-PAIIMOHATBHBIE YPABHEHMSI.



*T'paduueckas MHTEPIPETAIIS YPABHEHUN C BYMS TIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YypaBHEHUM C JBYMsI mMepeMeHHbIMU™. [IpuMepbl pelieHus CcucrteM
HEJIMHEHHBIX YPAaBHEHUH C JIByMs IEPEMECHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YHucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OJHOM IEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrtembl JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O6IaCTh ONPENEICHNs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0bl 3aanust GyHKITHIA.

I'paduk ¢dynkumu. Utenune cBoiicTB QyHkuuu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKINN, OTpasKaAIOIIUX PEAbHBIE TPOIIECCHI.

OyHKINY, ONHUCHIBAIOIIME TPSMYI0 U OOpaTHYH MNPONOPLUOHAIbHBIC

k
3aBHCHMOCTH, HX rpapukn. Oymkmmu Yy = X, y = X, Y = X, y= -

*T'pacduueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KJIACC

Yucaa v BBIYMCICHUA

PanmonaneHple 4Kcna, *HppaldOHAIbHBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE
JecCSITUUHBIE poOu. MHOMXKECTBO NEUCTBUTENbHBIX YMCEN; ACHCTBUTEIbHBIE UYHMCIIA
KaK OECKOHEUYHbIE JeCATHYHbIE ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIECTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JEWCTBUTEIBHBIX  4YMCEN, apudmeTuyeckue JeHCTBUS €
JNEUCTBUTEIBHBIMU YHACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

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

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepsl pelieHUs ypaBHEHUN TPEThEH U YETBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-pallnOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

VYpaBHeHHe ¢ ByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PermieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IniepemeHHoW. KBaaparHele HepaBeHCTBaA.



I'paduueckas HMHTEpIpETAMs] HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMs
epeMEHHBIMH.

DOyHKUIMHA

KBaaparnunas ¢yakuus, e€ rpapuk u cBoiicTBa. [lapaboia, KOOPIUHATHI
BEPIIMHBI TIapaboJIbl, 0Ch CAMMETPHH MapadoIbI.

. 2
I'paduku GbYHKITH: y = kx, y = kx + b, y = X5,
k .

y =x,y = — M X CBOJCTBA.

YucaoBblie M0CI€A0BATEILHOCTH U NIPOTPEeCCUM

[loHaTrie 4YUCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IOCJIeI0BaTeIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckas u TeoMmeTpuyeckas mnporpeccuu. Dopmynsl N-To dYieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

*Nzo0paxeHrue 4YiICHOB apU(METHYECKOH W TCOMETPUYECKOH IPOTpecCHid
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHUHMAJIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI™.

INTAHNPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHue yueOHOro Kypca «AnredOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs JIOJDKHO OOecreunBaTh JOCTHKEHHE CIEAYIOLUUMX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KIIACC

Yuciaa v BIYMCICHUSA

BreinmonHaTh, couerass yCTHbIE W THUCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUYE€HHWS YMCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpPa3HbIC
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUM, COJEp Kallnx
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT onHOW (POpMBI 3amuicd 4Mcen K Jpyroil (mpeoOpa3zoBbIBATh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YHOPSIAOUMBATH PAllMOHAIBHBIE YHCIIA.

OKpyIJsITh Ynca.

BpINONHATS NPUKUAKY U OLEHKY PE3yJbTaTa BBIYMCIIECHUM, OLEHKY 3HAYCHHUI
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH JEUCTBUS CO CTENEHSMH C HATypaJbHBIMU TOKazaTelasiMu (C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHATh NPU3HAKK JCIIUMOCTH, Pa3JI0KeHUE HA MHOXKUTENN HATypajlbHbIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUMOHAILHOCTBIO  BEJIIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUsS 3a/1ad ¢ YYETOM OIpaHUYEHUH, CBSI3aHHBIX



CO CBOWMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCS B TMOHATHSX M ONEPUPOBAThH HAa 0a30BOM YPOBHE
anreOpanyeckor TEpMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW TMpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH NMPUBEIACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoii
Ha CIPaBOYHYIO0 HHGOPMAIIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENSI, TPYIIUPOBKH CIaracMbIX, TPUMEHEHHS
(bopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPON Ha CIIPABOYHYIO HH(POPMAIIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TIOKa3aTEISIMU  JJIS
peoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemiate NMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSSA IpaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sBIseTCs IH
YUCJIO KOPHEM YPaBHEHHS.

Nmetp mpencraBieHue O rpaMyecKux METOJaX IpPH PEIICHUH JIMHEHMHBIX
YPAaBHEHHM U UX CHUCTEM.

[logOupaTe mnpuMepbl Nap YHCEN, SBISIOMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YpaBHEHHUS C ABYMS
MePEMEHHBIMU; TIOJIB3YSCh TPaUKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHHUS.

Pemats cuctemsl JByX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
guce rpaduvecku (C Ormopoi Ha aNrOpUTM YUeOHBIX IEHCTBHA).

CocTaBnaTh (1OCJI€ COBMECTHOIO aHAJIM3a) M pelaTh JUHEHMHOE ypaBHEHUE
WU CUCTEMY JIMHEHHBIX YPaBHEHWI MO YCIOBHUIO 3aJa4yM, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYYEHHBIN pe3ynbTar.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl; 3allMChIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkimu Y = kx + b,

OnuceiBaTh C MOMOIIBIO (YHKIUH H3BECTHBbIE 3aBUCUMOCTH  MEXIY
BEJIMUYMHAMU ([0 aJTOpPUTMYy YYEOHBIX NEWCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaUueHne PyHKIIMHN 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocoO MpeACTaBICHUS W aHanu3a WHOOpMaIuu;
M3BJICKATh M UHTEPIPETUPOBATH MHGOPMAIHNIO U3 TPadUKOB PEATHHBIX MPOIIECCOB U



3aBUCHUMOCTEMN.

8 KUIACC

Yuciia 1 BbIYMCICHUS

Hcnonp30BaTh HadYaJbHBIE IPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIIBHBIX
YyceN I CPaBHEHUs, OKPYIJICHUS W BBIYMCICHUHN; U300paXkaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumMeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3ysd MpPU HEOOXOJIMMOCTH KaJIbKYJSITOP; BBINOJHATH
npocTedme MpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIMX KBaJApaTHbIE KOPHHU,
VICTIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npobeit u creneHe uncina 10.

AJuiredOpanvyecKue BbIPaKEeHUA

[IpuMeHsATh TMOHATHE CTENEHHM C LEeJIbIM IOKa3aTelieM, BBINOIHATh
npeoOpa30BaHUs BBIPAKEHUM, COJAEPXKAIIMX CTEINEHH C LEJIbIM IoKaszaTeieM (C
HCIIOJIb30BAaHUEM CIIPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE NPEeoOpa3oBaHUs palMOHATbHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ JACHCTBUI HaJ MHOrOYJICHaMH U alreOpandyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAXKEHUI AJI PEIICHUs Pa3IUYHbIX 33134 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(popManuu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJSAILIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE KCCICIOBAHNUS YPAaBHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapruuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHHUU PEIICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3alauyu K €€ anreOpandeckoi
MOJEIA C TIOMOIIBKD COCTaBJICHHWS YPaBHEHUS WM CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH; PEIIaTh
JUHCHHBIC HEPABEHCTBA C OJHON NMEPEMEHHOW U MX CHUCTEMBI; JlaBaTh TPpapUUICCKYIO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAUYEeHHWE (DPYHKIMU IO
3HAYEHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.

Crtpouts Tpaduku dMeMeHTapHbIX QYHKIUNA BUAA , Y = X,y =Xy =4x

k . o ..
Y= =, ONHUChIBaTh CBOWCTBAa YMCIOBOM (QyHKIMUM 10 €€ Trpaduxky (mpu
X



HEO0OXOMMOCTH C HAITPABJISIIOIIEH TTOMOIITBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BeimonuaTe apupmMeTnueckue AeiCTBUS ¢ pallMOHATIBHBIMY YUCIAMU, COYeTast
YCTHBIE W INHCbMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCICHHS C HPPAlMOHAIBHBIMU
YUCIIAMU.

HaxonuTpe 3Ha4eHUS CTENEHEH € LEJIBIMU IT0KA3aTeNIMU U KOPHEN; BBIYUCIITh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasiTe JNEUCTBUTENBHBIC YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTATa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHNs U HEPABEHCTBA

Pemarb nuHeiiHbIE W KBaJIpaTHBIE YPaBHEHUS, YPABHEHUS], CBOSIINECA K HUM,
MpOCTEHIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHW C JIBYMS
MEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE
SIBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU orope).

Pemarp mpocTeiliiye TEKCTOBBIE 3aJayd  anredpanyeckuM crocodom ¢
IIOMOIBIO COCTAaBJICHUS YPaBHEHUs WJIM CUCTEMBI JBYX YPaBHEHHMHU C JByMs
IIEPEMEHHBIMHU.

[IpoBOIUTE MpOCTEWIINE HCCIEAOBaHUS YPAaBHEHUI M CUCTEM YpPAaBHEHMIl, B
TOM YHUCJIE C MPUMEHEHUEM TpadUuecKUX MPeACTaBICHUN (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHHUE WIH CUCTEMA YPABHEHUM PEILLICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pEelIeHe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMMChIBATh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSAMOiA, 3aITUCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBath (yHKUMHM H3y4yeHHBIX BHJIOB. Iloka3pIBaTh CXeMaTHYECKU
pacroyoKeHUe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB QyHKImi Buma: Y = KX,

k N
y=kx+b,,y=ax®+bx+c,y=x,y = vx, Y = ~ B 3aBHCHMOCTH OT 3HAYCHHI
X

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W HM300paXkaTh CXEMATHYECKH TI'papUKA KBAJAPATUUHBIX (PYHKIUH,
OTHCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKIUH MO X Tpadukam.

Pacno3naBaTh kBagpaTHuHyr (QYHKIHUIO TIO0 QopMmyie, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH M IPOTPeCCH U

Pacno3naBaTh apupMETHIECKYI0 U TEOMETPUIECKYIO TTPOTPECCUH MPHU PA3HBIX
crnoco0ax 3aaHusl.



BhBITIONHATE  BBIYMCICHUS C  HUCHOJBb30BaHWEM GopMyn N-TO  4ieHa
apu(pMeTUYECKO W TEOMETPHUYECKOW MPOTpecCcHid, CyMMBI TEPBBIX N 4IEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HHPOPMAITHUIO).

Pemarp 3amaum, CBSI3aHHBIC C YHCJIOBBIMHU IIOCIIEIOBATCILHOCTSIMH, B TOM
qrclie 3a7add U3 PeabHON KXW3HHU (C MCMOIB30BaHHUEM KAJIBKYJIATOpa, IMUGPOBBIX
TEXHOJIOTHH).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHusi yueOHOro Kypca

O6mue uenu wu3ydeHus ydeOHoro kypca «['eomerpusi» mnpeacTaBiieHbl B
ITOOIT OOO. OHM 3aKIHOYAKOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
oOydJaronuiicss y4uTcs TPOBOAUTH JOKa3zaTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHHUS, JOKa3blBaThb WMCTUHHBIE YTBEPXKACHUS W CTPOUTH
KOHTPIPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (hopMmynHpoBaTh OOpaTHbIE yTBepXkaAeHUA. B oOyueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTEMAaTUYECKOM IIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBJISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PELICHWHM KaK MaTeMaTH4YEeCKUX, TaK M MPAaKTUYECKHX 3aj]ad,
BCTpEYAIOUIMXCSI B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTENbHASA JIMHUS B HM3YYEHHH TE€OMETPUM B IIKOJE. [l 3TOro y4uTelnto
pEeKOMEHayeTcsl  noadupaTh — 3ajJayd  [pPaKTUYECKOro  Xapakrepa  JUid
paccMaTpuBaEeMbIX TE€M, YUYHUTh OOYYaIOLIUXCS CTPOUTh MaTEeMaTHYECKUE MOJEIH
peanbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCIEHUS M  OICHUBATh
aZICKBaTHOCTh IIOJIyYEHHOro pe3ynbrara. KpailiHe BaXHO NOMUYEPKUBATH CBS3U
TF€OMETPUN C JPYTMMH IpPEAMETaAMH, MOTHMBHPOBATh MCIOJB30BATH OIPENEICHUS
reOMEeTpUUYECKUX (PUTyp U TOHATUN, TEMOHCTPUPOBATH NMPUMEHEHHE MOJyUYEHHBIX
YMEHHUH B PU3MKE U TEXHHUKE. DTH CBSI3U HauboJjee spKo BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckue cooTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«I"'eomeTpus», KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE Pa3leibl COACPKAHUS:
«l"'eometrpuueckue ¢Gurypsl U HUX CBOMCTBa», «VI3MepeHHE TEOMETPUUECKUX
BEIIMYMH», a Takxke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTWY», «BekTopbi»,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0us».

VYyeOHbIl TUIaH NperycMaTpUBAET U3yYEeHUE IeOMETpUH Ha 0a30BOM YpPOBHE,
UCXO0ll1 M3 He MeHee 68 ydeOHbIX 4acoB B Y4e€OHOM TOJy, BCEro 3a TpU rojaa
oOyuenus — He MeHee 204 JacoB.



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

7 KJIIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YToJu. Buabl
yriioB. BeprukaneHble UM CcMexXHBIE yrabl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEPIEHUKYISIPHOCTD MPSIMBIX.

*Cummerpuunbie  ¢urypsl. OCHOBHBIC CBOWCTBA OCEBOM CHMMETPHUH™.
[Ipumepsl CHMMETPUU B OKPY’KAOILIEM MHPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, HX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBolicTBa U NMPU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M IPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
BHemHue yriel TpeyrojapHUKa.

[IpsMOyroyibHBI  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHON K runoteHyse. [Ipu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBHBIN TPEYTONBHKK ¢ yrioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPaBEHCTBO O
JUIMHE JIOMAHOM, Teopema O OoJbIIeM yrie M OOJbLIEH CTOPOHE TpPEyroJibHUKA.
[lepneHaAuKyISIp U HAKIIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria W CEpeIUHHBII
IIEPIICHIUKYJISAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpyXKHOCTb M Kpyr, XOpJa H JHAMETp, HX CBOWCTBa. B3auMHoe
pacnoJIoKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHasg B Yroy. BnucaHHas # oONKMCaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMmm, €ero npu3Haku M cBoucTBa. YacTHbIe
Cllydau TMapajuieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBajapaT), WX MpPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. [leHTpanbHas CHMMETpUS.

Teopema dasieca u TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. CpeHue JINHUU
TPEyToJbHUKA U Tpaneuuu. LIeHTp macc TpeyroyibHUKA.

[Togobue TpeyrodbHUKOB, Ko3(PduuueHt mnoaodus. IlpuszHaku noxoous
TpeyroJbHUKOB™. [IpuMeHeHne mogo0us nMpu perieHuy MPakKTUYECKUX 3a1ad.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynbsl anas 1iomagu
TpEyroJibHUKa, Napajenorpamma, pomba u Tpaneuuu. OTHOUIEHUE IUIOLIAACH
MO00HBIX (UTYP.

Brruncnenne mmomaned TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KIIETYATOU
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu permenun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria NPsIMOYTrOJIbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHomerpuyeckue GyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHbIEe ¥ LEHTpAJbHBIE YIJIbl, YTOJ MEXK]y KacaTebHOW U XOPJIOH. YTJIbI
MEXAY XOpJAaMH W CeKylIMMH. BriucaHHble U ONHUCAHHBIE YETHIPEXYTOIBHUKH.
B3anmHoe pacrionoxenue AByX OkpyxHocTtei. Kacanme okpyxknocTenr. OOmme
KacaTeJIbHbIE K JJBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUSI.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOI™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIllEpallMd HaJ BeKTopamu. PasjoxkeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTtopaMm. KoopanHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JUUIS HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPSIMOU™ U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUECHUE OKPYKHOCTEH M MpsAMBIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYyXHOCTH. ['pagycHas u pagnaHHas
Mepa yIJa, BBIUMCICHHE [UIMH IyTI OKpYykHocTeu. I[lmomane kpyra, cekropa,
CerMeHTa.

*JIB>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (uryp (3JieMEeHTapHbIE
npeacrasienus). [lapannensublii nepenoc. [ToBopot™.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUA» (ITO TOOJAM OBYUYEHH)

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECHeUMBaTh JOCTIDKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Pacnio3naBaTh u3y4eHHbIE TeOMETpHUECKUE (GUTYPHI, OMIPEACIIATh UX B3aUMHOE
pacrnoiokeHue, M300paxkaTh TE€OMETPUYECKUE (PUTYPHI; BBINOIHATH YEPTEKHU IIO
YCJIOBHIO 3aJiaud. V3MepATh JUHEWHBbIE W YIJIOBbIC BEIWYMHBL. Pemars 3agaum Ha



BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOylHO0 OLIGHKY JIMHEHMHBIX W YIVIOBBIX BEJIWYUH TNIPEAMETOB B
peaqbHOM JKU3HU, pa3sMEpoB IMPHUPOJHBIX OO0BEKTOB. Paznmnuarh pa3Mmepbl 3THUX
00BEKTOB I10 TOPSIIKY BETUYUHEI.

CtpouTh 4YepTeXH K TEOMETPUUECKUM 3ajadaM (C  HCIIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOSIINE BOIPOCHI H/UJIN alrOpuT™Ma y4eOHBIX ACHCTBUN).

[Tonp30BaThCAd MpU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, MCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJIHLHUKOB IPHU PEIICHNUN 3a]1a4.

[IpoBOaANTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIUAHBI, MIPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIEHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBHON HArIsJHOCTH
u/unu BepOabHOM OMOPHI).

OrnpenensaTe napaiiebHOCTh MPSMBIX C TTOMOIIBIO YTJIOB, KOTOpPhIE 00Opa3zyer
C HUMHU cekymas. OnpenensaTs MapauieIbHOCTh MPSIMBIX C TMOMOIIBIO PAaBEHCTBA
PACCTOSHUI OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTH BHIUMCICHHUS U HAXOJIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKUX 3aJayax C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IIPU IEPECCUCHUH JBYX
MApAJUICIBHBIX TMPSAMBIX CEKyIIeH. Pemate mpakTUYecKue 3a1a4uv Ha HaXOXKICHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W AuUaMeTpa
OKPYHOCTH, TOJIb30BATHCS MUX CBOMCTBAMH. Y METh MNPUMEHSTh 3TU CBOMCTBA IPHU
pellIeHnu 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMMCAHHOU OKpYyXHOCTH. OnepupoBaTh Ha 0a30BOM YpoBHE (pakTaMu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA IEPECEKAOTCS B OJHOM TOUYKE, U O TOM, UTO
CEpECIVHHBIE MEPHECHAUKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJIHOM
TOYKE.

OpueHTHpOBaThCS B TIOHATHUSAX M OINEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejlbHass K OKPYKHOCTH, TE€OpeMa O NEPIEHIUKYIIPHOCTH KacaTeJIbHOU U
paanyca, NpOBEJEHHOTO K TOUKE KACaHUSI.

NmeTh mpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOUIBIO IUPKYJIA U
JIMHCHKH.

8 KVIACC

Pacrio3HaBaTh  OCHOBHBIC BHIBI  YETBHIPEXYTOJBHUKOB, MX  DJICMCHTHI,
MOJI30BATHCS X CBOMCTBAMU TIPH PEIICHUU T€OMETPUYECCKUX 3a1ad.

OpueHTHPOBATHCS B TIOHSATHM — TOYKH IEPECEYCHHUS MEIWaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruu 3a1ad.



Branets noHsITHEM CpEeIHEN JTMHUU TPEYTOJIbHUKA U TPaNElUH, TPUMEHSTh UX
CBOMCTBA MPU PEIICHUH NPOCTEHIIINX T€OMETPUUECKHX 3aAa4. VIMeTh nmpeacTaBieHue
o teopeme daneca u TeopeMe 0 MPOMOPIUOHATBHBIX OTpPE3KaX, MPUMEHATh UX IS
pEIIeHHs] MPAKTUYECKUX 3a]1a4 (C OTIOPO HA 3pPUTENIbHYIO HATJISITHOCTH).

[IpuMeHsTh NpU3HAKK MOAOOWS TPEYTrOJIbHUKOB B PEIICHUU HECI0XKHBIX
r€OMETPUYECKUX 33]1aY.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete DOHATHSIMM CHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpEeyroiabHUKa. [loab30BaThCcsi 3TUMU MOHATHAMH JUISl PEIICHUS
MPaKTUYECKUX 337124 (TP HEOOXOIUMOCTH C ONOPOW Ha aJIrOPUTM MPABHIIA).

Boiuncnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpPMAIIMIO) IUIOUIaAb TPEYroJbHUKA M IUIOMAAH MHOTOYTONBHBIX —(QUTYD
(MONB3ysACh, T/I€ HEOOXOAUMO, KAIBKYIATOPOM). [IpUMEHSTh Moy4eHHbIE YMEHUS B
MPAKTUYECKUX 3a/a4ax.

Brnanerp NOHATHAMM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJax MEXIy XOopJaMu (CEKYIIMMH) U YTiIe MEXIy
KacaTeJIbHOM U XOPJ0i PH PELICHUH NPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Bianerb MOHATHEM OIMCAHHOTO YETBHIPEXYTOJIbHUKA, NMPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33a]1a4y pealbHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MpUMEHEHUEM MOoAo0Ms ¢ TPUTOHOMETpUU (IMOJIB3YSICh, TIZI€ HEOOXOIUMO,
KQJIBKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSMOYTrOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSAMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (C MOMOUIBIO KaJTbKYJISATOPA) JIUHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUEHHM.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMHU (C OMOPOI HA CITPAaBOYHYIO HH(POPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IU4HbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY), TPUMEHATh HX NpHU
pELIEHNH NPOCTENIINX FEOMETPUYECKUX 3a]1a4.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonmp3oBaThecsi cBoiicTBaMU MMOAOOMST TPOU3ZBOJIBHBIX (QUTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWUTh YIIbl y MOJOOHBIX (uryp (1o anroputmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBoMcTBa Moa00MsS B MPAKTUYECKHUX 3a/ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3YyalbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUH U (PU3MUECKUI



CMBICT, TPHUMEHATh HMX B PEIICHUH TEOMETPUUYECKHX U (PU3NYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JAJIMH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IIOCKOCTH, TIPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanets MOHATHUSMU TMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTU OKPY>KHOCTH W PaJMAHHON MEpbI YIiia, YMETh BBIYMCIATH IUIONIA/b
Kpyra M ero 4acteil (c omopod Ha crnpaBouyHylo uHpopmanuio). [lpumeHnsts
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (WIu LEHTPHI) CUMMETpUHU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsATh TONydYeHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUISl 33a]1a4 PEaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TOJ00UsS ¥ TPUTOHOMETPHUYECKUX (YHKUMA (TOJB3YysCh, TJe
HE0OXO0IUMO, KAJIBKYJISITOPOM).

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KNIACCBI

esu n3yuyeHust yueOHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BC¢ OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHUCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHuU. KaXIplii YeloBEK IMOCTOSHHO NMPUHUMAET PEIICHHS Ha
OCHOBE MMEIOIINUXCS Y HETO JMaHHBIX. A UIsi 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCIIOBUSAX HEOCTaTKa UM M30bITKa MHPOPMALIUU HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIlLieHue. IMEHHO mosToMy
OCTPO BCTaja HEOOXOAUMOCTH C(HOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHCIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIHMOHATBHYIO TPaMOTHOCTh, BKIIOUAIOIIYI0O B CeOsl B
KaueCTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHWE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UpOBaTh MHOOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATh
BEPOSATHOCTHBIA XapaKTep MHOTHX PpPEATbHBIX IIPOIECCOB M 3aBUCHUMOCTEH,
MIPOU3BOANTH TMPOCTEHINME BEPOATHOCTHBIC PacUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHaliM3a W MPEICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIIAET 00yJaromMXCcsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMmbl ydeOHOTO Kypca «BeposTHOCTR M CTaTHCTHKa»
OCHOBHOHW IIIKOJIBI BBIJICJICHBI CIICAYIONINE COACPKATEILHO-METOINYECKUE JIMHUM:
«IIpencraBmeHne MaHHBIX W ONMHWcCATelIbHAs CTAaTHCTHKA»; «BeposTHOCTHY;
«9nemMeHThl KOMOUHATOPHUKNY; «BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBieHne JaHHBIX W OMUCATEIbHAS CTATHCTHKA»
CIIY’KUT OCHOBOH J1st hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIMEl: OT YTCHUS U
WHTepOpeTanun UHPOpPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHHWS W aHalu3a JaHHBIX C KCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyuaroruecst ¢ 3I1P ydarcst CAUTBIBaTh U MHTEPIIPETUPOBATH JIAHHBIC, BHIIBUTATH,
apryMEHTHUPOBATh M KPUTHKOBATh IMPOCTCHUINNE THIOTE3bl, Pa3MBIIUIATh HaJl



(dakTOpamMu, BBI3BIBAIOIIMMHA HW3MEHYMBOCTh, W OIICHUBATh WX BIMSHHE Ha
paccMaTpUBaEMbI€ BEIMUYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JIs1 U3YUYEHHUS
Teopun BeposTHocTed. bomnbioe 3nauenue st odydaromuxces ¢ 3IIP 3neck umeror
NPAaKTUYECKUE 3aJaHUsl, B YACTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MOJENSIMHU.

[ToHsiTHE BEPOSATHOCTH BBOAWTCS KAaK Mepa MPaBIOMOI00Us CIIy4aitHOTO
coObrtust. [Ipu m3ydenun kypca obydvarontuecs ¢ 3[1P 3HakomsITCS ¢ pocTedmmMu
METOJAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYyYallHbIX  JKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemiaTh Oojee CIOXKHBIE 3amadd. B Kypc Bxomsr
HAYAJIbHBIE TPEJACTABICHUS O CIyYalHBIX BEIMYMHAX H HMX  YHCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHU OIEpalUsIMU HaJ  MHOKECTBAMH,
pacCcMaTpyUBaAlOTCA NPUMEPbBl NPUMEHEHHUsI Ui pELIeHUs 3a7ad, a TakkKe
WCIIOJIb30BAHUS B IPYTMX MAaTEMAaTHUECKUX Kypcax U Y4eOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax u3ydaercs Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBIU
BXOJAT paszgensl: «llpeacraBieHue MAaHHBIX U ONUCATENbHAs CTAaTUCTHUKA;
«BeposTHOCTBY; «DIeMeHThl KOMOMHATOPUKIY; «BBeeHNE B TEOPUIO IpadoBy.

Ha u3yuenue naHHoro Kypca OTBOAUT 1 y4eOHBI yac B HEJENIO B TEUECHUE
Ka)JI0T0 Toja o0yudenus, Bcero 102 yyeOHbIX yaca.

COIAEPXXAHUE YYEBHOI'O KYPCA «BEPOSATHOCTH U CTATUCTUKA (I1O
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUEC TaONUIl, Auarpamm, rpaduxoB. 3aroaHEHHE
Ta0JIUIL], YTEHNE U MOCTPOCHUE JUarpaMm (CTOIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urtenue rpaduKoB peasibHBIX MpolieccoB. M3Bneuenue nnpopmanuu U3 auarpamm u
TaOJIUII, UCTIOJIL30BaHUE U UHTEPIIPETALIUS] TaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpelHEE apu(pMeTUUEeCKOe, MeJuaHa, pa3max,
HauOoJbIlleE M HaWMEHbIIEEe 3HAaYeHUsT Ha0opa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIly4YalHOW U3MEHYUBOCTH.

*CnyuallHbIN SKCHEPUMEHT (OMBIT) W CiydaiiHoe coObiThe. BeposTHOCTh U
gacToTa. Pojib MasoOBEpOSTHBIX M MPAKTUUECKH JOCTOBEPHBIX COOBITHI B MIPUPOJIE U
B 00mmecTBe. MoHETa U UTrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEH ™.

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbl. Yucino pédbep um cymmapHas
creneHb BepmuH. [IpencraBnenue o cBs3HocTH rpada. llemu n muknsl. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprHeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorbio rpagos™.



8 KUIIACC

[IpencraBieHue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHue, nonoiHenne. CBoMCTBa onepauuii Haj
MHO’KECTBaMU: EPEMECTUTENBHOE, COUETaTENIbHOE, pacnpeeNuTeNnbHoe,
BKJItOUeHUs. lcronb3oBaHue TIpadUyuecKoro MpEACTABICHUS MHOXECTB IS
OIHMCaHUs PEATBbHBIX MPOIIECCOB U SIBJICHUN, IPU PEILICHUH 3a]au.

*M3mepeHne paccerBaHMs AaHHBIX. Jlucrnepcusi M CTaHAAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBanus™.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydailHble — COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitabiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBa JEpEBBEB: EAMHCTBEHHOCTh IyTH, CYIIECTBOBaHUE
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YHWCIOM BEPIIMH U yucioM pédep. IlpaBuio
YMHOXEHHMs. Penienne 3aa4d ¢ nomMoipto rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepeceyeHne  coOblTuil.  HecoBmecTHble — coObitus.  Dopmyrna  CIOXKEHHS
BEPOSITHOCTEW. YCIIOBHAsl BepOSATHOCTb. lIpaBuino ymHOxeHus. HeszaBucumele
coowiTusa. [lpencraBneHue skcnepuMeHTa B BUJEe JepeBa. PemieHuwe 3agad Ha
HaxXOXKJICHUE BEPOSITHOCTEH C TIOMOIIBI0 [J€pEeBa CIIy4allHOrO 3KCIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBienre JaHHBIX B BUAE  TaOiul, JAdarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. UTeHHe M MocTpoeHue Tabiul, AUarpamm, rpadukoB Mo
peanbHBIM JaHHBIM.

[lepectanoBku u (axropuan. CoyeTaHuss U YUCIO cOUYeTaHU. *TpeyroibHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKHU.

*T'eomeTrpuueckasi BeposTHOCTb. CiydaliHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYT'H OKPYKHOCTH™.

HcnsiTanue. Ycenex u Heynaya. Cepust UCHIbITaHUM 10 nepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHII B cepun UcTibITaHUN bepHyiu.

CnydailHasg BeIMYMHA W PACIpEACIICHUE BEpPOSATHOCTEW. MaremaTtnyeckoe
oXuaanue U gucnepcusd.  IIpuMepbl  MaTeMaTHYeCKOro  OKHMJAHMS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MareMaThudeckoe OXUIAaHHUE U
JTUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUH UCIIBITAHUN bepHyILm.

[Tonarre o 3akoHe OONMBIIMX YHuced. M3MepeHrne BEPOSTHOCTEH C ITOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBLINX YKHCEN B IPUPOJIE U OOIECTBE.



IIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO TOIAM
OBYYEHUA)

HpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHUS KYypCa «BepOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3YIOTCA CIICAYIOINUMHA YMCHUSAMMU.

7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpaMmax;
NpPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroBbI€) IO MAaCCHBaAM 3HAYEHUH (C UCIOJIb30BAHUEM 3PHUTEIIHHOM
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnuceiBaTh W MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTUPOBaThCA B TIOHATUSAX W OIEPUPOBATH UMHU Ha 0a30BOM ypOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIIee M HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
bu3MUeCKUX BETMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HMETh NPEICTABICHHUE O
CTaTUCTHUYECKON YyCTOUYHUBOCTH.

8 KJIACC

W3BnekaTp U NpeoOpa3oBbIBaTh MH(MOPMALUIO, TPEACTaBICHHYIO B BHUJE
Ta0nuL, AuarpamMm, rpaukoB; MPEACTABIATh JaHHbIE B BUAE TaOJIMIL, IHUarpam,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3a JJAHHbBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3zaTeNiel: CpeIHUX 3HAYeHUH W Mep pacceuBaHus (pa3Mmax, AUCTIEPCUS H
CTaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yabTaraM HU3MEpeHu U HaOmojeHuH (C  HCIOJIb30BaHUEM  3PUTEIBLHOMN
HarJISHOCTH W/WJTK BepOaaIbHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITUN B ONBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

Nmerp mnpenacraBieHue O TIpa@UUECKuX MOJENAX: JEpPeBO  CIIy4ailHOro
DKCIEPUMEHTA, JUarpamMMbl DWUJiepa, YuciIoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOKECTBaMH: 00beIMHEHNE, TIEpeceUeHHE, TOTIOTHEHUE;
MEPEUYUCTSATh  DJIEMEHThl  MHOKECTB, MPUMEHATh CBOWCTBA MHOXKECTB (C
HCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

Hmets mpencraBieHne o rpaduyueckoM MpeaCTaBICHHE MHOXKECTB M CBSI3ed
MEK]ly HUMH JJIsI OTIMCAHUs MPOLECCOB U SIBJICHU, B TOM YUCJIE MIPU PEUICHUU 3a7a4
U3 JPYTUX Y4EOHBIX MTPEIMETOB U KYPCOB.



9 KUIIACC

W3Bnekats u mpeodpazoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0IHII, TUarpamMm, rpapuKoB.

Pemare mpocreiiline 3agaud OpraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Ke€ C MCII0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

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

HaxoauTs 4acTOThl 3HAYEHUN U YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YSACh
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOJI0IEHUH (C OMOPOI HAa CIPABOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTU CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTrs mnpeacTaBieHHE O CIy4YalHOW BEIIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHMPOBAHUE
5 kacce (170 9)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
HartypaabHble Jecatuynas cucrema cuucieHus. Psp HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATHL HATYPAJIbHBIC 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbubii psg. Yucno 0. HarypanbHble uyuciia Ha|y4yacTBOBaTHL B OOCY:KIEHHMH CIIOCOO0B YIODPSIOYMBAHMS
HATYypPaJbHbIMH KOOp-IUHATHOM MPSMOM. CpaBHenue, OKpYIJICHHUE | UnCEeL.
YU CJIAMM HATypaJIbHBIX YUCEIL. HN300paxkaTth, KOOPAMHATHYIO NPSIMYI0, OTMeYaTh 4YuCia

(43 4)

Apudmernueckne IeHCTBHA C HATypajdbHBIMH YHUCIIAMH.
CpolicTBa HyJs IPU CIOXKEHUM M -yMHO)XCHHMH, CBOWCTBa
eauHuIbpl  Ipu  yMHOXeHuu.  [lepemecturensHoe M
COUETATEeIbHOE  CBOMCTBA  CJIOXKEHUS WU YMHOXKEHHS,
*pacrpe/IeuTeIbHOE CBOHCTBO YMHOKEHHS™ *,

*Jlenurenn W KpaTHbIE® 4HCA, pa3lokKEHHWE 4YHCIa Ha
MHOXUTenU. [lenenue ¢ ocratkoM. IIpoctele UM cocTaBHBIE
yucna. *Ilpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

YucnoBble BBIPAKEHHUS; OPSAIOK JEHCTBU.

Perienue TeKCTOBBIX 3a/1a4 Ha Bce apudMeTnueckue AencTBus,
Ha JIBUKEHUE U TIOKYIIKU.

TOYKaMU Ha KOOPJMHATHOW MPsSMOHN, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaibHOTO psiaa, ynucen 0 u 1 npu
CJIOK€HUH U YMHOKECHHH.

Hcnonb30BaTh NPaBUJIO0 OKPYIVIEHHWS HATypaJbHBIX YHCEN
pU HEOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM ITpaBuUJIa.
BopinoaHATs, apudmernyecKue AEHMCTBUA C HATYypaIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYEHUS YHUCIIOBBIX BBIPAKEHUU CO
CKOOKaMHu M 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTETICHH, YHTATH CTEIICHH,
HCNOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHMCJISITh 3HAYEHUsl CTENeHell Tpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BpInoTHAT, NPUKUAKY W ONEHKY 3HAYEHUN YHCIOBBIX
BBIDAKECHHI, MpeAIaratb U NPUMEHSATh NPHUEMBI MPOBEPKH
BBIUMCIICHHUH.

Hcnonp30BaTh MNpH  BBHIYUCICHUSX NepPeMECTUTEIbHOE M
coyerarejbHOEe CBOMCTBA CJOKEHHS] W  YMHOKEHWS,
*pacnpeneuTebHOe CBOICTBO YMHOKEHUsT™;
dbopMynupoBaTh M TNPUMEHATH MpaBWIa MPeodpa3oBaHMs
YHCJIOBBIX BbIPa:KeH Uit Ha OCHOBE CBOMCTB




apuMeTHYecKMX JIefiCTBUH MNpH  Heo0XOAMMOCTH €
HANpaBJIsiiomieil MOMOIbIO.

@opmyaupoBaTh ompeleJeHHs] JEIUTENd MU KpaTHOro (c
OIOpOl Ha alropuT™M IpaBUia), HA3BIBATH [JCIUTEIN U
KpaTHBIE YHUCIA; PAaclO3HABATH IIPOCTHIE U COCTaBHBIC YMCIIA;
(opmyMpoBaTH M IPUMEHATH NMPU3HAKHU JI€TUMOCTH HA 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM IMpaBHUJa); NMPUMEHSATH
QJITOPUTM  PA3JIOKEHUS YHCIA HAa TPOCTHIE MHOXHTEIH;
HAXOJUTh OCTATKU OT JIEJICHUSI U HENOJHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE M JIOKHBIE BBICKa3bIBaHUA O
HaTypaJIbHbIX YyHcliax, NPUBOJIUTH npuMepbl u
KOHTPIIPUMEDHI, CTPOMTHh BBICKA3bIBAHMA W OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBAX HATypaJbHBIX YUCEN C OIIOPOM Ha
oOpaserr.

Pematp TEKCTOBBIE 3amaud  apu(METHUECKHUM CIIOCOOOM,
HCIOJIb30BaTh 3aBHCHMOCTH MEXJy BEIUYMHAMU (CKOPOCTH,
BpEMsl, PAaCCTOSHUE; 1I€HA, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C MCHOJIB30BAHUEM CIPABOYHOM HMH(OPMAIUU:
aHAJM3UPOBATH TEKCT 33Ja4H, nepedopMyupoBaTh yCIOBUE,
H3BJICKATH HEOOXOoAMMBbIe JTaHHBIE, yYCTaHABJIHUBATH
3aBUCUMOCTH MEXJy BEJIWYMHAMU IpU HEOOXOIUMOCTH C
HaIPABJIIOLLEN TOMOLIBIO.

MoaenupoBaTh XOJ PELICHUS 33aJa4yd C MOMOIIBI0 PUCYHKAa,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pazduparhs pA3NUYHBIE PEUICHHS, 3alUCH
peleHni  TEeKCTOBBIX  3aday  (MpH  HEOOXOAMMOCTH  C
HaIPaBJISIONICH TOMOIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TMpOBEpPsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OIINOKH.

*Pemiate 3aqa4M ¢ MOMOIIbI0 Tepedopa BceX BO3MOIKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.




Harasanas
reomerpus. Jlnuun

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepeHue NIMHbBI
OTpe3Ka, METPUYECKHE EIMHMIBI HU3MEpPEHUs  JJIMHBIL

OKpy>KHOCTb U KpYT.
IIpakTryeckas pabora «IlocTpoeHue y3opa U3 OKpyKHOCTE».
OCTPBI,

VYron. Ilpsamoi, TYHOH M Pa3BEPHYTHIA  YTJIBL.

N3mepenue yrios.

[IpakTuueckas padora «Iloctpoenue yriopy.

Pacno3HaBaTh Ha 4epTeXax, pUCYHKAX, OMUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOAMMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, HIPSAMYIO, OTPE30K, Jyd, Yrodi,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOIUTH NMPUMePBI OOBEKTOB pPEATBHOTO
MHUpa, UMEIOUMX (OpMYy H3YyYCHHBIX (UTYp, OleHHBATh HX
JIMHEIHBIE Pa3MEpPHI.

Hcnonb3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHUSI U U3MEPEHMS: M3MEPATDH JUIMHY OTPE3Ka, BEIUUUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPY>KHOCTb 33JJaHHOT'O painyca.

N300paxkarh KOHQUIypallUd TeOMETpUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHOM H
KJeTyaToil Oymare; mpenjaratb, ONMMCHIBATH M 00CY:KIATh
CNoco0bl, AaJrOpUMTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaius3a.

Pacno3naBatb u M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATON
Oymare TpsMOW, OCTpbIf, Tymo#l, pa3BEPHYTHIA  YIJIbI;
CPAaBHUBATDH YIJIBL.

BbIuncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnumMarp M HMCHOJB30BATH MNPH pelIeHWH 3ajav
3aBHCHMMOCTH MEXIY €IMHULAMH METPUUECKON CHCTEMBI MED;
3HAKOMHUTBCH C HEMETPUUECKUMH CUCTEMaMH MEP; BbIPAKATh
JUIMHY B pa3IW4HbIX  €QUHHUIAX  M3MEPEHHs]  IIpU
HEOOXOMMOCTH C ONIOPOH Ha CIPABOYHYIO HH(OPMAITHIO.
UccaenoBarh  Qurypsl M KOHQUTYpallud, HUCHOIb3Ys

i poBbIE peCYpPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

Hpo6b. IlpaBunpHbie W HempaBWiIbHBIE ApoOu. OcCHOBHOE
cBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmenanHas
Ipo0b. YMHOXEHHE U [IeJieHHe OOBIKHOBEHHBIX JpOOei;

MoneaupoBath B TpadHuuecKoil, mpeaMeTHOH ¢opme, C
IMOMOIIIBIO KOMIIBIOTEpA IMOHATHUA U CBOfICTBa, CBSI3AHHBIC C
OOBIKHOBEHHOH APOOBIO.

YuTtaTh M 3aNHCHIBATH, CPABHUBATHL OOBIKHOBEHHBIE APOOH,




B3aMMHO-00paTHEIE IPOOH.

Pernrenne TekCTOBBIX 3amad, copepykanmmx apodu. OCHOBHBIC
3a/la4d Ha APOOH.

[TpumeHeHre OYKB JUIs 3aIIUCU MAaTEMATHUYECKUX BBIPOKECHUH U
MIPEIIOKEHUH.

npeniaraTb H 00CyKIaTh COCOOBI YIOPSIOUMBAHUS IPOOEii.
H3o6paxkarh  OOBIKHOBEHHBIE  JpoOM  TOYKAaMH  Ha
KOOPJAMHATHOM  IIPSMOM; HMCNOJIB30BaTh  KOOPJAWHATHYIO
MPSIMYIO JUIsl CpaBHEHUS IpoOeit.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO IpoOM Ui *COKpamieHHs
Ipobeil u mpuBeAeHHs JApoOM K HOBOMY 3HAaMEHATENI0 B
IPOCTEHIINX ClIydasx™.

IpencraBasare 10 o00pa3lly CMELIaHHYK JApoOb B BHJE
HENpPaBWJIBHOM M  BbIIEHATH LEIyH YacThb YUCIa U3
HEMPaBUILHOU TPOOH.

BbInoHATL apudMeTHUYecKHe 1elcTBUS C OOBIKHOBEHHBIMU
IpoOsMU B TMPOCTHIX Clyd4asx; TPHMEHSTh CBOHCTBA
apru(pMETUIECKUX JNEUCTBUI TS panoHAIN3AIA
BBIYMCIICHHI.

BbInoIHATL NPUKHMAKY U OLEHKY DPE3YyJbTaTa BBIYMCICHUM;
npearatb ¥ NPUMEHATHh NPUEMBbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIET0BAHUSI CBOMCTB ApoOEi, omupasich Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM UHCIE C IOMOIIbBIO
KOMITBIOTEPA).

Pacmo3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBaHUS O APOOSIX,
NPUBOIAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemiath mpocTedlMe TEKCTOBBIE 3a7adud, COJAEpIKaILUe
JpoOHBbIE JaHHBIC, U 3a7a4d Ha *HaXO0XIACHUE YacTH IIEJIOTO U
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH UX CXOJCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI0 PHUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIE PELICHHUS,
3allUCH pEIIeHUH TEKCTOBBIX 3aJjauy MpU HEOOXOIUMOCTH C
HaITPaBJISAOIIEH TOMOIIIBIO.

C noMowmbI0 MeAarora OLMEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIINOKH.




3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS apU(DMETUKY.

Harasnunas
reoMeTpusi.
MHOTroyroJbHUKHU
(10 u.)

MHOroyroiabHUKH.
KBaJpar.

YeThIpEXYrOIbHUK,  MPSAMOYTOJIbHUK,

TpeyroiabHUK.

[Inomane u nepuMeTp MPSMOYroJIbHUKAa U MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3 MPSAMOYIOJbHUKOB, €IUHHIIBI H3MEpPEHUs
momaau. [lepumeTp MHOTOYroJbHUKA.

Pacno3naBarb, wu300paxkarb C IOMOLIBIO  YEPTEKHBIX
MHCTPYMEHTOB W OT pyKH, MOJEIMPOBAaTh U3 OyMmaru
MHOTOYTOJIbHUKH.

IMpuBoauTHL MpUMePHI 0OBEKTOB PEATHHOIO MHPA, UMEIOLINX
dbopMy  MHOrOyrojibHHKA,  MPSAMOYrOJbHHKA,  KBajpara,
TPEYroJbHUKA, OIIEeHUBATH UX JIMHEHHbIE Pa3MEpBbI.

BhluucasaTh: NEepUMETp TPEYroJIbHUKA, MPSMOYTOJIbHUKA,

MHOT'OYTI'OJIbHUKA; IUIOIAb MPSIMOYTOJIbHMKA, KBajpara (Ipu
HE00XO0/IMMOCTH C ONOPOI Ha allTOPUTM YUEOHBIX JeHCTBUIN).
H3o0paxatb OCTpPOYTOJIBHBIE, IIPSAIMOYTOJIBHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

Ctpouthb Ha KjieTyaToi Oymare KBajgpar M MPSIMOYTOJIbHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPAMOYTOJIbHUKA, KBaApaTa IIyTEM
HKCIEpUMEHTa, HaOIIOACHUS, H3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPSIMOYIOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OYIOJIbHUKaX, MPUBOAUTH MPUMeEPbl U KOHTPIIPUMEDEI.
HccaenoBarh 3aBHCHUMOCTSD IIJIOLIAAU KBAAPATa OT JJIUHBI €r0
CTOpPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAIPATHOM CETKU Ul IIOCTPOCHUS

¢uryp;  pa3doumBaTh  NIpPSIMOYIOJbHHUK  Ha  KBaJparhl,
TPEYrOlbHUKU; COCTABJATH (QUIYpbl M3 KBaJIpaToB U
NPSIMOYTOJIBHUKOB M HaXOAWTh WX IUIOLIa/b, pa30UBaTh

¢burypel Ha TPAMOYTOJBHUKM M KBaApaThl M HAXOAUTh HX
rioniaib (Ipyu He0OXOUMOCTH C HAMIPABJISIFOIIEH TOMOIIBIO).
BoipaxaTth BeIMUMHY IUIOIIAJM B PA3IMUHBIX EAMHMUIIAX
U3MEpPEHUs] METPUYECKONM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEX/1y METPUUECKHMHU €IMHUIAMH W3MEpPEHUS
wiouaad Npu HEOOXOAUMOCTH C ONOpPOW Ha CIPaBOYHYIO
UH(OPMALHIO.

3HaKOMHMTBCS € MNpUMepaMu TNPUMEHEHUsl IUIONAIA U




nepuMeTpa B MPAKTUYECKUX CHUTyalusx. Pemarhb 3agaum w3
peasibHOM KU3HU, IPU HEOOXOAUMOCTH C OMOPOI Ha alrOPUTM
IIpaBUja, 00CYKIATh Pa3jJMUYHbIe CIIOCOOBI PEIICHU 3a1a4.

lecaTHuHbIE
npoou
(38 u)

Jecsatnynas 3anmuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusI ¢ necATUIHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
TpoOei.

Pemenne TekCTOBBIX 3amad, coaepkamux Apoou. OCHOBHBIC
3a/1a4d Ha ApoOH.

IIpeacraBasATh [IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3alMChIBATh, CPaAaBHUBATHL JIECATHYHBIE ApoOwH,
npeajaratb M 00Cy:KJAaTh CHOCOOBI  YNOPSAOYMBAHUSA
JECATUYHBIX APOOEii.

H3o6paxkarh aecaTuyHble ApoOU TOYKAMHU HAa KOOPAMHATHOMN
IIPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apuPMETHUYECKUX
JNEUCTBUM C HATypaJlbHBIMH YHCIAMH U JICCITUYHBIMH
Ipo0OsiMU, TTOCJIE COBMECTHOTO aHAIIK3A.

BoeimoanaTs apudMeTHyecKre JEUCTBHS C JIECATHUYHBIMU
Ipo0sMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

IIpumeHnsite cBoiicTBa apudmeTHyecKux ACUCTBHNA IS
panMoHAIN3allUK BIYUCIICHH.

[puMeHsATH, PABUJIO0 OKPYTJIEHUA JECATUYHBIX IpO0ei, mpu
HEO0OXO0JIMMOCTH C BU3YaJIbHOH OIMOPOii.

IMpoBoauTh HCCJIEIOBAHUS CBOMCTB JECATUYHBIX ApoOei,
OMUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM 4YHCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOIUTDH IPpUMEPbI u KOHTPHIPHUMCEPHI, CTPOUTDH
BBICKA3bIBAHMUSA U OTPUILIAHUA BBICKA3bIBaHUH.
Pematn HpOCTeI\/’II_HI/Ie TCKCTOBBIC  3ala4u, COACPIKAIIUC

JIpOoOHBIE JTaHHBIC, U HAa *HAXO0XKJIEHWE YaCTH IEJIOT0 U IIEJIOTO
0 €0 YaCTU™; BBISIBJISATH UX CXOACTBA M Pa3INYHs.
MoaenupoBaTh XOJ PELICHUS 33aJaud C MOMOIIBIO PUCYHKa,
cXeMbl, Tabnuisl. Pa3éuparh pa3iuyHbe PELICHHUs, 3aMUCH
pELIEHUI TEKCTOBBIX 3aJa4.

OmnepupoBarh APOOHBIMU YHCIAMU B PEATbHBIX JKU3HEHHBIX
CUTYaIHsX.




C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYHIECTBJISATh  CaMOKOHTPOJb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OMINOKH.

3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHS apUMETHKU

Harasanas
reoMeTpHus.
Tesna u purypni
B IIPOCTPAHCTBE
R

*MuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsimoyronbHBIN napamienenunen, kyo. Pa3séprku kyba u
napajuiesienuneaa.
O0BEM Ky0Oa, IPSIMOYTOJIBHOTO TIapaJuIeTIeTHIe1a™.

Pacno3snaBaTh Ha 4YepTexKax, PHUCYHKAX, B OKPY:KaloLleM
MHpe TIPSMOYTOIbHBIN TapajulesIenuIes, Ky0, MHOTOIPaHHUKH,
ONMCHIBATb, HCHOJb3Ysl TEPMHMHOJIOTHI0, OLEHMBATH
JMHEHHBIE Pa3MepHl.

IMpuBoauTh NMpUMeEpPbI 0OBEKTOB PEATHHOTO MUPA, UMEIOIINX
(GopMy MHOTOTpaHHHKA, MPSMOYTOJIEHOTO Mapauiesenuea,
KyOa.

H300pazkath Ky0 Ha KieTyaToil Gymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIBHOTO
napaJuiesienuea, MHOTOTPaHHUKOB, HCIIONb3Ysl MOJEIH IIpH
HEOOXOMMOCTH C HAIPABJIAIONIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Hapajuiesenuiesna.
MoaenupoBath Ky0 M napajuieienunes u3 Oymaru v npodux
MaTepHajoB, 0 00pasily.

HaxoauTh u3MepeHus, BbIMMCISITH IUIONAb ITOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Napaijenenunesa ¢ onopoi Ha
QITOPUTM YUYCOHBIX JICHCTBUH; HCCIA€I0BATH 3aBHCHMOCTH
00BbEMa Ky0a oT AJTMHBI ero pedpa.

Ha6uaonaTh M NpPoOBOAMTH AHAJOTMH MEXIY IOHATUSAMU
VIO M 00BEMa, EpUMETPa U IUIOLIA N IIOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIE BBICKA3bIBAHUSA O
MHOIOTPaHHUKAaX, MPUBOJMTH NPHUMeEPbI U KOHTPIPUMEPHI.
Pemiatp 3a1a4uu U3 peasbHON KU3HHU.

IloBTOpEeHuE
1 00001ICHHE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 5 Kjacca,
0000111eHNE 3HAHUH.

BoruucasaTs 3HAUEHUS BbIpa)XEHUH, coJiepKaIIIX
HaTypaJbHBIC 4YHUCIIA, OOBIKHOBEHHBIE H JACCATUYHBIC leO6I/I,
BBINOJIHATH MpeoOpa3oBaHusi 4Hced NpU HEOOXOAMMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

BbiOupars  cmocod  cpaBHEHUs

YlCell, BBIYMCICHUH,




NpUMEHATHh CBoOiicTBa apudMeTHyecKkux JeHcTBUU Ui
panMoHaNN3alUN BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pPe3yibTaTa BBIUUCICHUM.

Pemiaty mnpocreiilme 3agauM U3 PEAIBHOW  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ui PELICHUs 3a/1a4 U3
JIPYTUX y4EOHBIX IIPEIMETOB.
Pemats mnpocreiilume 3agaum
CPaBHMBATh  CHOCOOBI  PEILICHUSA
PanMoOHAJILHBIH CIIOCO0.

crnocodamu,
BbIOMpPATh

pa3sHbIMU
3aJa4u,

6 xaacc (170 )

Ha3zBanue
pasnena (TemMbl)
Kypca (4ucj10
4acoB)

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCs

HarypaibHble
qyucia
(30 9)

ApudmeTrndeckue JIeNCTBUS c MHOTO3HAYHBIMU
HaTypaJbHBIMU YHCJIaMH. YuciaoBble BBIpAXKCHUA, HOPAOOK
NIeiCTBU, UCIoNb30BaHue CKOOOK. OKpyTrieHHe HAaTypalIbHbBIX
qrce.

Jlenurenu u KpaTHbIe Yncia; *HaUOONBIINN OOMIMIA eTUTeIh
Y HauMeHbIIIee 00111ee KpaTHOe™.

PaznoxeHne umncna Ha IpoCTble MHOXWTENM. JlenmumocThb
CYMMBI U Tpou3BeieHus. [leieHne ¢ OCTaTKOM.
Pemenue TekcTOBBIX 3a/1a4.

Bemoanars apugmMernyeckue AEHCTBHA C MHOIO3HAYHBIMH
HaTypaJbHBIMH YHUCJIAMH, HAXOAUTb 3HAYEHUS YHCIIOBBIX
BBIPAXKEHUH CO CKOOKaMHU U 6€3 CKOOOK; BHIMHCIATH 3HAYEHUS
BBIPAKECHMI, COAEP/KALUX CTEIICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPa)KCHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnons3oBaTh MpHU  BBIYUCICHUAX MepeMeCTHTEJNbHOE H
coYyeraTrelbHOEe CBOMCTBA CJI0KEHHMS W YMHOMKEHHUS,
*pacnpeaesuTe/]bHOe CBOWCTBO YMHOKEHUSI OTHOCUTEIHHO
CJIOKEHUS™, CBOICTBA apu(PMeTHUECKHX IeHCTBHI.

HccaenoBarh YHCJIOBBIC 3aKOHOMCEPHOCTH, IpOBOAUTDH
YHUCJIOBBIC OKCIICPUMCHTEI.
q)OpMy.J'II/IpOBaTB onpeaeJeHuda  ACJIUTCIII W KpPaTHOTO,

HanOOJBIIIET0 OOIIEro MAEIUTeNII W HauMEHBIIEro OOIIEro




KpaTHOTO, MPOCTOTO M COCTABHOI'O YHCEJ; HCIOJIb30BATh 3THU
MOHSTHSI IPU PELICHUH 3314 (IIPH HEOOXOAUMOCTH € OTIOPOH Ha
JITOPUTM IIpaBUIIA).

[IpuMeHsIT, AJTOPUTMBI BBIUMCICHHUST HauOOJBIIEro OOLIEro
JenuTeNnsT W HaWMMEHBIIEro OOIIero KpaTHOrO JBYX YHCel,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIIU.
HccnenoBarh cBoiicTBa JE€IMMOCTU CYMMBbl U NPOU3BEICHUS
YyUCesl ¢ OOPOM Ha BOMPOCHBIN MJIaH.

I[IpuBoaMTH, NpUMEPbI 4YMCEN C 3aJaHHBIMM CBOWCTBAMHU,
pacno3HaBaTh BepHble M HeBepHble YTBEPKICHHUS O
CBOMCTBAX 4YHCEI, ONPOBEPraTb HEBEPHBIC YTBEPXKICHUA C
MIOMOILIbI0 KOHTPIPUMEPOB.

KoncTrpyupoBars  MaTeMaTH4yecKHe  NpeJJIOKeHUs] C
MIOMOIIBIO CBSA30K «H», AN, «ECHH..., TO...» [0 00pasiy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CrnocoOOM, UCIHOIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM Ha BOIPOCHBIN ILJIAH.
MopaenupoBaTrh XOJ pEIICHHs 3aJa4d C IOMOLIbIO PHUCYHKA,
CXEMBI, TAOJIHIEL.

[TpuBoaNTH, pa3bupaTh, OLEHHBATH pPa3jHYHbIE pPelIeHUs],
3alMCU  pelleHUuil TeKCTOBBIX 3aJa4 C HaIpaBJAIOIIEH
MTOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*TlepnenaukyisipHble npsiMble. [lapanienbHble npsmble™.

Paccrosinne Mexmay AByMs TOYKaMH, OT TOUYKH JIO TPSIMOM,
JUTMHA YT HAa KBAJIPATHOM CETKE.
*TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha 4epTekKax, PUCYHKAX Cllydal B3aWMHOIO
PacroI0KeHUs ABYX MPSAMBIX.

M300paxkarh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
KJleT4aToil Oymare JBe IiepeceKarolmecs TMpsiMble, JBE
NapajuIeIbHbIE NPSAMBIE, CTPOUTH NPSAMYIO, IEPIEHIUKYISIPHYIO
JTAHHOM.

IIpuBoauTh npuMepbl NapajuIeIbHOCTH u
NEePIEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.




Pacno3HaBatb B MHOIOYIOJBHUKAX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBI. HM300paxkaTb MHOIOYIOJIBHUKU C
napajieIbHbIMU, EPICHINKYISIPHBIMUA CTOPOHAMH IO 00pasiLy.
Haxomurth paccTrosHue MEXAy ABYMs TOYKAaMH, OT TOYKH IO
IpsIMOM, [UIMHY IIyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIIOJb3Ys LIU(PPOBBIE PECYPCHI.

JApoon
(32 9)

OObIkHOBEHHAs ~ ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparieHue apobeit. CpaBHEHUE U YIIOPSAAOUYNBAHKUE IPOOCIH.
JlecsiTuunble podu U METpUYECKasi CUCTEMA Mep.

ApudmeTrnueckue  AeHCTBUS ¢ OOBIKHOBEHHBIMH |
JECATUYHBIMU APOOSIMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHHH. *Macmrad™,
MIPOTIOPITHSL.

[TonsiTe mporeHTa. BhrymcieHne MpOIEHTa OT BEIUYHHBI U
BEJIMYUHBI 110 €€ IPOLIEHTY.

Perenue TekCTOBBIX 3ajjay, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[TpakTrueckast padora «OTHOIIEHUE JAJIMHBI OKPYKHOCTU K €€
TUAMETPY».

CpaBHMBaTh M YHOPSIIOYMBATH JPOOU, BBHIOHPATH CIOCOD
CpaBHEHHUS JIpOOeH.

IpeacraBasTh JecATUYHBIE APOOM B BHIE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUJE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHbIE MpeICTABJIeHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HaIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JIeCATHYHBIE JpoOuW MNpu IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoHATh apudgMeTnyecKue aeidcTBUA C OOBIKHOBEHHBIMHU
U 1ECATUYHBIMU JPOOSIMHU.

BoruucasaTs 3HAYEHUS BBIPAXKECHU, COJIEpIKAIINX
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusi JpoOel, BBHIOHPATH CHOCO0, NPUMEHATH
cBoiicTBa apudMETUUYECKUX JCUCTBUN IS pallMOHAIM3AIUN
BBIYMCIICHUM.

CocTaBJsiTh OTHOILIEHHS U IPOMNOPLUH, HAXOAUTH OTHOIIEHHE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILLIEHHH.

Haxoauth 3KcnepMMeHTANbHBIM IYTEM OTHOUICHHE JIMHBI
OKpYy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Haxonuth MacmTal IuiaHa, KapThl U BBIUUCIATH PAcCTOSHUS,
MCIOJIB3YS MacIliTad ¢ OMOpol Ha aJITOPUTM Y4€OHBIX JAEHCTBUM.
OOBSICHATH, YTO TaKOE MPOLEHT, YNOTPeOIsATh 000POTHl PEeUH
CO CJIOBOM «IPOLIEHT». BbIpa:kaThb NpPOLEHTHI B Jpo0sSIX U
JpoOu B MPOLIEHTaX, OTHOIIEHHUE JIBYX BEJIMYUH B IPOILICHTAX.
BbIYHCAsITH MIPOLEHT OT YKCIIAa M YUCIIO O €r0 MPOLIEHTY.




Oxpyrasitb JApoOM W TPOLEHTH, HAXOAUTH MPHOIKEHUS
qucesl MpH HEOOXOJUMOCTH C HCIOJIb30BAHUEM BU3YalIbHOM
OIOPBI.

Pemath 3agauM Ha 4acTH, IPOLEHTHI, IPONOPLUH, Ha
Hax0XAeHue ApoOu (IpOLEHTa) OT BEIUYHUHBI U BETUYMHBI 110 €€
npobu (mporeHTty), apoOu (IpoLeHTa), KOTOPBI COCTaBIISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLIeHUBATH PA3JINYHbIC PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a71a4 Py HEOOXOJUMOCTH C HAIIPABIISAIOUICH MOMOIIBIO.
H3Baexkars uHpopMamuio ©3 TaOMUIl U JAMArpaMM,
UHTEPIPETUPOBATH TaOJIMYHBIC JaHHBbIE, OIpeeIsATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpus
(6 9)

*QOceBast cummetpust. LleHTpanibHas cuMMeTpus.

[TocTpoenne cuMMeETpUYHBIX DUTYD.
CumMeTpus B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C IOMOILIBI0O MHCTPYMEHTOB (Urypy (OTpe3ox,
JIOMaHyl0, TPEYrOJIbHUK, MpPSMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JTaHHOM OTHOCHUTENBHO NPSIMOH, TOYKU C
HaIIpaBJIAOIIEH TOMOILBIO.

Haxoauth npumMepbl CUMMETPUH B OKPYKAOLLEM MHUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE
OTHOCUTEJIGHO INPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTypaluu, UCIOJIb3YSI CBOMCTBO CUMMETPHUH, B TOM YHCIIE
C TOMOUIbIO LU(POBBIX PECYPCOB C ONOPOM Ha aIroOpuUTM
y4€OHBIX ICUCTBHII.

Bruipakenus
¢ OykBamu
(6)

HpI/IMeHeHI/Ie 6YKB JJIA 3aITMCH MaTEMATHYCCKHUX BLIpa)KeHI/Iﬁ u

npeiokeHuil. *BykBeHHblE  BBIpaXKEHUS
MOJICTAHOBKU ™.

bykBennbie paBEHCTBa, Hax0KJICHUE
KOMIIOHEHTa. DOpMYIIBL.

n YHCJIOBBIC

HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHMCEN, MPHU 3aMUCH
MaTeMaTUYeCKUX  YTBEPXKIEHUM, COCTABJISITH  OYKBEHHBIC
BBIPAXXEHHUS 110 YCIIOBUIO 3a1a4H.

HccnenoBaTth  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIsI UX 3aIHCH.

BoruuciasiTh 9uCioBOe 3HaueHHUE OYKBEHHOTO BBIPAKCHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPON Ha aNrOpUTM YUEOHBIX
IEUCTBHUI.

3anuceIBaTh (popmyabi: IepuMeTpa u TUIOLIAN




MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY>KHOCTH, ILIOMIAJN
KPyTa; BLINOJIHATH BHIYMCJIEHHUS 110 3TUM (OpMyIIam.
CoctaBisTh (OPMYJIbI, BBIPAKAIOLIUE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PAaCCTOSIHHE; 1IEHA, KOJIMYECTBO,
CTOMMOCTH; TMPOU3BOJUTEIBHOCTb, BpeMsi, O0BEM pPabOTHI;
BBITIOJIHSITH BBIYUCIICHUS 110 3TUM (OpMYIIam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(PMETHUECKOro
IECUCTBUAL.

Harasanas
reoMeTpus.
Durypsni

HA IJIOCKOCTH
(14 9)

YeThIpEXYyroyIbHUK, IIpUMEpPEL YEeTBIPEX YT OJIbHUKOB.
[IpsMOyronbHHMK, KBajpaT: CBOHCTBA CTOPOH,  VIJIOB,
yaroHalcH.

I/I3MepeHHe YTIIOB. Bunpl TPEYIrOJIbHUKOB.

[lepumerp mHOrOyrompHuKa. Ilmomane ¢urypsr. dopmymsi
nepuMerpa M IUIOW@AAM HOpsiMoyrojibHuKa. llpubnuxénHoe
U3MEpEeHue Moy Guryp.

*TIpaktuueckas padora «llnomane kpyra»™.

M300paxkaTt, Ha HEIWHOBAHHOW U KJeT4yaroil Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKU c 3a/laHHBIMU CBOIiCcTBaMH: C
[apaJUIeJIbHBIMY, TEPHEHINKYIIPHBIMU, PaBHBIMM CTOPOHAMHU,
OpSIMBIMU  yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEYyrojabHUK.
IIpeasarats 1 00Cy:KIATH CIOCOOBI, AJTOPUTMBbI ITIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOJIIOJCHUE,
MOJICJIMPOBAaHUE, CBOMCTBAa  INPSMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMOPOI HA BOIPOCHBIH TUIaH.
O00CcHOBBIBATH, ONMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPXKACHUSI O TMPSAMOYTOJIbHUKE, KBaJpaTe, Pacno3HABATh
BEPHBIEC U HEBEPHBIE YTBEPKACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YKClie B MHOIOYIOJIbHUKE, CPABHUBATHL YIJIbI; PACHO3HABATH
OCTpbI€, IIPSIMBbIE, TYIbIE, pa3BEPHYTHIE YIJIbL.

PacnosnaBars, n3o0paxartp OCTPOYTOJIbHBIN,
MIPSAMOYTOJIBHBIN, TYHOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHHMI  TPEYroJbHUKU (P HEOOXOAUMOCTH C
MCII0JIb30BaHUEM BU3YaAJIbHOH OIOPHI).

BoruncasarTs HIEPUMETP MHOT'OYT'OJIbHUKA, II0LIA/b
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA PaBHbIE
(Gurypel, HUCHONb30BATH METPHUUECKUE EIUHMIIBI HM3MEpPEHHS
JUTMHBI U TITOIIAIN C OTIOPOM HA aTOPUTM yUeOHBIX JEeHCTBHIA.
Hcnonb3oBath NpudankEéHHOEe H3MEpeHne JIUMH U IUIOoIIaaen
Ha KJeT4yaro Oymare, TPHOMMKEHHOE W3MEPEHUE JTMHBI




OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxurenbuble u |Llenple  uyncma.  *Moayns  umcna,  reomerpuueckas | [IpuBoauTh npUMepbl HCIOJIb30BAHUS B PEAIbHOM JKU3HU
oTpuLAaTeIbHbIE UHTEpHpeTanus Moayist. YUCIOBbIE TPOMEKYTKU™. MOJIOKUTETBHBIX U OTPULATEIHHBIX YHCEIN.

YHCIa TToNOKHTeNbHBIE M  OTpHIATENbHbIe ucia. CpaBHeHHe N300pazkaTh Lieble yKcha, MOJIOKUTENBHBIE M OTPULIATELHBIC
(40 4) TOJIOKHUTENBHBIX U OTPULATENbHBIX uncel. ApudmMerudeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJL30BATH
JEHCTBHUS C TIOJIOKUTETFHBIMU U OTPULIATENBHBIMHA YicIamMy, | (ACIOBYIO IPAMYIO JUIS CPaBHCHUS HHCCIT.

PellIeHIE TEKCTOBBIX 3a1a4. I[IpuMeHsiTh NpaBWJIa CPABHECHUS, YNOPSAOYMBATHL LIEJIbIC
qrcia; *HaxoQuTh MOTYJIb Yucia™.
®opMyIHpPOBaTHh NPABUJIA BEIYUCICHUS C MTOJOKUTEIHBIMU H
OTPHULATEIbHBIMUA YHCIAaMH, HAXOAMTh 3HAYEHHS YHCIOBBIX
BBIPAKECHU, CoZEpIKaILNX JEUCTBUSA
C TOJOXWUTEIBHBIMH M  OTPUIATEIFHBIMH YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPOH Ha aJITOPUTM TPaBHUIIA.
I[IpuMeHsiTh  CBOWCTBA CIOXKEHHUS W  yYMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBnenne [IpsMoyronbHass  cucTeMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBACHATh W HILTIOCTPUPOBATH MOHSATHE IPSMOYTOJbHOU
AAHHBIX KoopanHaTel TOUKH Ha IJIOCKOCTH, abCIiicca M OpIuHAaTA. CHUCTEMBI ~ KOOpPIMHAT  HAa  IUIOCKOCTH,  HCIIOJI30BAaTh
64) CTonGuaThie U KPYroBbIe THATPAMMEBL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IMJIOCKOCTH TOYKU U
[TpaxTnueckas pabota «IlocTpoenue quarpamm»,. (uryper Mo 3aJaHHBIM KOOPJMHATAM, HAXOMMThH KOOPIMHATEI
Pemenne  TekCTOBBIX — 3a1ad,  COJAEpXKalIMX  JAaHHbIE, | TOICK.
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpammax. Yurare CTON0YaTHIC n KpPYyrOBEBIC Auarpammsl;
HHTEePNpPeTHPOBATH JTaHHBIE; CTPOMTH cTosouaThie
JarpaMMBl.
Hcnoab3oBaTh HH(pOPMALUIO, NTPEICTABICHHYIO B TabiIuIax,
Ha JuMarpamMmax i pelieHHs TEKCTOBBIX 3a/1ady W 3a/1ad W3
peanbHON KU3HU.
Harasianas *TIpsiMoyronbpHBIN Mapasienenunesn, Ky0, npusma, nupamuia, | Pacmo3snaBarb Ha  yeprexax, pHUCYHKaX, ONHCHIBATH
reoMeTpus. KOHYC, [WIMHAp, Imap wu  cdepa.  M3o0paxeHue |mupamuy, MpU3My, IIHIIMHAD, KOHYC, Iap, H300pakaTh X OT
durypsbl POCTPaHCTBEHHBIX ¢buryp. [Tpumepsr Pa3BEPTOK | pyKU, MOIEJTMPOBATH U3 OyMaru, INIaCTUINHA, IPOBOJIOKH U JIp.

B IPOCTPAHCTBE
0w

MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[TpakTuyeckas pabota «Co3nanue

Moaenen

¢ Hampasisitouie nomoiupso. IIpuBoANTH NMpUMepPbl 0OBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.




IPOCTPAHCTBEHHBIX QUTYPY.
[Tonsitue oO0BEMA; emauHMIBI U3MepeHUus oO0bEMa. OOBEM
MPSIMOYTOJIBHOTO Tapajuiesienuieia, Kyoa, Gopmyisl 00bEMa*™.

Hcnonb30BaTh TEPMHUHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKA.

H3yyaTh, UCHIONB3Yysl SKCIEPUMEHT, HAONIOJICHHE, W3MEpEHUE,
MOJICJIMPOBAHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA HA3BaHHBIX TEJ, BBIABJIATH CXOACTBA U Pa3INYHs:
MEXIy MUPaAMHUION U IPU3MON; MEXy HUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBath pPa3BEPTKU Mapajulenenunena, Kyba, MpU3MBI,
NMpaMU/JIbl, KOHYCA, [IWINHIPA; KOHCTPYHPOBATH JJaHHBIE Tella
U3 pa3BEPTOK, CO3[aBaTh MX MOJEIUW C HalpaBIsioLIei
ITOMOLUIBIO.

Co3maBaTh MoOJeJIM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.) C OIIOPON Ha aIrOPUTM y4EOHBIX
ECUCTBUI.

N3mepsaTs Ha Moaeasix: JJIMHbI pEOEp MHOIOIPAaHHUKOB,
JTUaMeTp Iiapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPAMOYIOJIBHOTO
napajuienienumnena, Ky0a; UCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajulesIeUIe0B; peliaTh 3aa4i C PEaIbHBIMU JaHHBIMU C
OTIOpOH Ha CIIPABOYHYIO WH(OPMAIIUIO.

[HoBTOpEHME,
00001IeHME,
CHCTEeMAaTH3ALMS
(20 u)

[ToBTOpEeHHE OCHOBHBIX MOHSATUH M METOIOB KYpcOB 5 u 6
KJ1accoB, 0000IIEHIE U CHCTEMAaTH3allis 3HAHUH.

Beruucasars 3HAYEHUS BBIPAYKEHU, COZIEpIKALLINX
HaTypaJbHbIC, LEbIE, IOJOKHUTEIbHBIE W OTPHUIATEIbHbIC
yrcna, OOBIKHOBEHHBIE U JECSITHUYHBIE JApOOH, BBIMOIHATH
npeoOpa3oBaHMsl YMCET U BBIPAKEHUM TMPU HEOOXOIUMOCTH C
HAIIPABJISIOLIEN TOMOILBIO.

BeiOupars  cmocod  CpaBHEHHs ~ 4YHCE,  BBIYMCIICHHIA,
NPUMEHATh CBOWCTBA apu(PMETHUYECKUX JeHCTBUH Ui
palMOHAIM3ALNHA BEIYUCICHUN.

Pemate mpocreiilime 3agauM U3 PEANBHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA I PELICHUs 3a1ay U3
JIPYTUX MPEIMETOB.

Pemiats npocreiimmue 3a1a4u pasHbIMH CIIOCO0aMM.




OcyniecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I10 T'OAAM OBYYEHMUS)
7 xaacce (102 9)

HaszBanue

pa3naena (TemMbl)
Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4YAKIIHUXCS

4acoB)
Yucaa u [TonsTHE panoHaNbHOIO YKCIA. CucreMaTH3UpPOBaAThH U odoramarn 3HAHUSA 00
BbIYHCJICHHS. ApudmeTrnueckue IEHCTBUS C PALMOHAIBHBIMH YHCIAMH. | OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHue, ynops104MBaHUE PAITIOHAIBHBIX YHCET. CpaBHUBATBH M YNOPSA0YUBATH APOOU, TpeoOpa3oBbIBas MPU
qucaa Crenenb ¢ HATYpaJIbHBIM [1OKA3aTEIEM. HEOOXOUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Pemrenne OCHOBHBIX 3a7ad Ha IpoOH, MPOIEHTHI U3 peabHON

MIPaKTHUKHU.
[Ipyu3Hakn  1€TUMOCTH,  PA3JIOKEHHUS
HATypaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH. [Ipsimas
MIPONOPLIUOHAIBHOCTH.

MHOXUTECIN

OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHUYHYIO IPOOB.

I[Ipumensite  pa3HooOpa3Hble  cHOCOOBI W NMPHEMBI
BBIYMCJICHHS] 3HAYEHMIT IPOOHBIX BBIPaKeHMH, COIEpKaIUX
OOBIKHOBEHHBIE W  JECATHYHBIE JpOOM: 3aMEHATh IIpH
HEOOXO/MMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJHUTH BEIpaKeHHE K (opme,
HauOonee yNOOHOM M  BBIUUCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKECHHUS HA YMHOXCHHE W JENICHHE JECATHUHBIX
npoOeit K IeHCTBUAM C LENbIMHU YHUCIaMU (TTpH HEOOXOAUMOCTH
C HaIPaBJIAIONIEH TOMOIIIBIO).

IIpuBoANTHL YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHH C
HATYpaJbHBIM TOKa3aTeleM, OOBSCHSS 3HAUCHHUS OCHOBAHHS
CTETEHU U TMOKa3aTelsl CTEeNEHU, HAXOIUTh 3HAUYEHUsS CTeleHei

Biza @ (2 — m06oe PaIMOHAIBHOE YHCIIO0, N — HATYPAIbHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO HH(POPMAITHIO.




[lonumarte cMbICa 3aMMCH 0OJBIIHMX YHCET € MOMOUILIO
AeCATHYHBIX Apoleii u creneHei yuciaa 10, IpuMeHATh UX B
peajibHbIX CUTYalMsX.

IIpuMeHSATH TPU3HAKU ACITIMMOCTH, PA3JI0KEHHS HA MHOXKHUTEIIN
HATypaJbHbBIX YHCET.

Pemars nmpocreiimme 3agauM  HA  YacTH, [POLICHTHI,
IPONOPIMH, HA HaX0XKJIEHHE APOOH (IPOLEHTA) OT BEIHMUYUHBI U
BEIMYUHBI 10 €€ apoOu (mpoleHTy), ApoOu (MpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BEJIM4YMHA OT Apyroi. IlpmBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEIICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M OOBSCHATH, ONMPAsACh Ha ONIPEICIICHUH,
IpsIMO TPONOPLHUOHAIbHBIE M OOpPaTHO MNPONOPLHOHATIbHbIE
3aBUCUMOCTH MEX]ly BEJIMYMHAMH; MPUBOAUTH MPUMEPBI dTUX
3aBUCHUMOCTEM W3 peaJpHOro MuHpa, U3 JApPYruX Yy4eOHbIX
MIPEAMETOB.

Pemate mpocreiiie mpakTHKO-OPMEHTHPOBAHHbIE 3a1a4H
HAa  Apo0M, TNPOUEHThbl, MNPAMYI0 H  O0OpaTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Auaredpanvyeckue
BbIPasKeHHU S
(27 9)

bykBennble  BelpaxkeHus.  I[lepemennsle.  JlomycTtumele
3HaYeHUs NepeMeHHbIX. DopMyIIbI.

IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUMN, PACKPBITHE CKOOOK
U IIpUBEJIEHUE MOJOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIIEM.
MHorousneHsl. Cnoxenue, BbIUHTAHUE, YMHOXEHHUE
MHOTO4JIEHOB.  POpMyibl  COKPAIIEHHOTO  YMHOXCHHS.
Pa3no)xeHre MHOTOUJI€HOB Ha MHOXHUTEH.

Osaapgersn Ha 0azoBoM yYpPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN M CHMBOJMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU INPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoaHATHL IPeoOpa3oBaHuUs LEJIOT0 BBIPAKEHHSI B MHOTOWICH
NPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BbINOIHATL yYMHOXEHHE OJHOYIEHa HAa MHOIOWIEH H
MHOIOWIE€Ha Ha MHOTOYIECH, MPUMEHSITh (OpPMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcymecTBAATh Pa3JI0KEHHE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMyT COKPAIIEHHOTO




YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
IIpumeHsiTe 1peoOpa3oBaHWE€ MHOTOUWICHOB MJIs pPELICHUS
pa3IMYHBIX 33Ja4 W3 MATEMaTUKH, CMEXHBIX IPEIMETOB, W3
pealbHOM MPAKTUKH.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHS MATEMATUKH.

YpaBHeHust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCUIILHOCTb YPaBHEHMUIA.

JIuHeitHOe ypaBHEHUE C OJJHOM MTEPEMEHHOM

IIEPEMEHHOM, PEIICHNE JIMHEMHBIX ypaBHEeHUM. Pemenne 3anau
C IIOMOILBIO YPaBHEHHUH.

*JIuHeliHOe ypaBHEHUE C ABYMs [IEPEMEHHBIMU U €0 rpapuk™.
Cucrema IByX JMHEWHBIX YPaBHEHUN C IByMs IIEpPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUN CIOCOOOM TIOJACTAHOBKH U
CIIOCOOOM CIIOKEHHSL.

Pemath JMHEHHOE YypaBHEHHME C OJHOW IMEPEMEHHOU,
NpuMeHsiss MpaBWJa Iepexofa OT HMCXOJHOTO YPAaBHEHMS K
paBHOCWIBHOMY eMy Oojee mpocrtoro Buzia. IlpoBepsTh,
SIBIIIETCS JIU KOHKPETHOE YHCIIO KOPHEM YpaBHEHHUSI.

IMondupars mpuMepbl MHap YUCEN, SBIAIOIIMXCS pPEIICHUEM
JUHEWHOTO YPaBHEHUS C IBYMsI IIEPEMECHHBIMH.

CTpouTh B KOOPIUHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YPaBHCHHS C JIBYMS TEPEMEHHBIMH (IPU HEOOXOTUMOCTH C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpadUKOM,
NPUBOAUTH MPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTth peleHue CHUCTEMBI JIBYX JIMHEWHBIX ypPaBHEHUU C
JIBYMsI TIEPEMCHHBIMH C OIOPOM Ha aNrOpUTM Y4eOHBIX
JIEUCTBUU.

CocTaBjATh U peniaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4uM, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd TOJyYEHHBIH pe3yJabTaT C OMOpON Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpaguxu.
DOyHKIUH
(24 4)

Koopaunara Toukm Ha mnpsmon. YHCIOBBIE NPOMEXKYTKHU.
PaccrosiHre Mex 1y IByMsl TOUKaMH KOOPAMHATHON MPsAMO
[IpssMoyronbHas cucreMa KOOpJAMHAT Ha IUIOCKOCTH. [Ipumepbl
rpaduKoB, 3agaHHbIX ¢opmynamu. Urenue rpaduxos
peanbHbIX 3aBUCUMOCTEH.

[Tonarue ¢ynkuuu. I'papux ¢ynkumu. CsolicTBa (QyHKIMIA.
Jluneitnas  ¢yukuus. IlocTtpoenue rpaduka JUHEHHON
¢bynkun. ['paduk Gyakumm y = KX + b,

HN300paxars Ha KOOPJAWHATHOU MPAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Iy4d, OTPE3KH,
HHTCPBAJIbI; 3alIMChIBATh UX HaA aﬂre6pa1/1quI<0M SA3BIKE.
OTMeyaTh B KOOPIAMHATHON IMJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTH TI'paUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (QopMyJamMu, B TOM YHCJIE C TOMOIIBIO HHU(PPOBBIX
nmabopaTopuid.

I[IpumeHsiTh, M3y4YaTh NPEHMYIECTBA, WHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
YKU3HEHHOU nH(pOpMaIuu.




OcBanBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIAICBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

Pacno3naBathp nuHeiiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHU# KodpduiiueHToB K u b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnonv3oBats nudpoBbie pecypcbl Ui IOCTPOEHUSA
rpadukoB GyHKIMI 1 ©3y4EeHUS UX CBOMCTB.

IIpuBOoaUTE TPHUMEPH! JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
mpoleccax U sSBICHUSIX.

IloBTOpPEHME
U 00001IeHue
(64)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOuparh, mNpPUMeEHATHL CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIPAKECHW,  PELICHUS
ypaBHEHUH MPU HEOOXOAUMOCTHU C HAIIPABJISIONIECH TOMOIIIBIO.
OcylmiecTBJIATh CAMOKOHTPOJIb BBIIOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHUN, MPEOOpa3OBaHUN,
MOCTPOCHUH.

Pematy mpocreiiliMe 3agauM U3 PEANbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUS 3a1ad U3
JIPYTUX MPEIMETOB.

Pemiars mnpocreiinMe TeKCTOBbIE 3a1a4M, CPAaBHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a/1a4N.

8 kuacc (102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yucna u KBampatueiii  xopeHb w3 uucna.  *[lomarne 00| dopmyaupoBaTh onpeaejeHHe KBaIpaTHOTO KOPHS W3 YHCIIA,
BbIYHCJICHHS. UppaiMoHanbHOM  ymcne.  JlecaTuuHble — mpUOMMKEeHUS |apuPMETHUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C

KBaaparubie

HMPPALMOHAIIBHBIX YNCET.

BHU3yaJIbHOW ONIOPOM.




KOpHH
(15 )

JleiicTButenpHble ynciaa. CpaBHEHHE NEHCTBUTENBHBIX YHCET ™.
Apudmerrnueckuii KBaJpaTHBIN KOPEHb.

YpaBHeHue Buaa x> = a.

CaoiicTBa apru(pMETHIECKUX KBaJIpaTHbBIX KOpHEH.
[IpeoOpa3oBanue  YHCIOBBIX  BBIPAKEHHUH,  COIEpIKALINX
KBaJpaTHBIC KOPHHU.

I[IpumeHsITH OlEpalMIO HU3BJICYEHUS KBAJpPAaTHOTO KOpPHSA W3
qHciIa, HCMOJb3Ys IPU HEO0XO0AUMOCTH KAJBKYJISITOP.
OIIeHI/IBaTL KBaApPaTHLIC KOpHHA OeJabIMU qucjiaMu u
JECATUYHBIMU JPOOSMHU.

CpaBHUBaTL M YNOPSAOYMBATH  PAlMOHAIBHBIE U
UppalMOHATIbHBIC YUCIIA, 3alIUCAaHHbIE C IIOMOIIBIO0 KBAJPAaTHBIX
KOpHEW ITp1 HEOOXOAMMOCTH € HAIPaBJISAIOLIEH TOMOIBIO.

HccnenoBarh ypaBHEHHE x2 = a, HaXOAWTb TOYHBIE W
npubnmxEHHbIe KopHu pu a > 0.

HccaenoBath cBOMCTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHCIIOBBIE HKCIEPUMEHTHI C HCIONb30BAHUEM KaJIbKYJIsSTOpa
(KOoMTIBIOTEPA).

IIpumensiTh cBoiicTBA apuMeTHUYECKHX KOPHeHd IS
npeodpa3oBaHusi BbIPAKEHUIA.

BbinoyHATL mnpocTeiiline Npeodpa3oBaHWs  BBIPAKCHUN,
CoJIepXKalIuX KBaJapaTHble KOPHU. BbIpakaTh MepeMeHHbIE U3
reOMETPUYECKUX U Pu3ndeckux GopMyi MNP HEOOXOAUMOCTH C
OIIOPOI Ha MPABUJIO.

BorunciasiTe 3HaYeHHs BBIPRKEHUMN, COMEPKAIINX KBaJIpaTHbBIE
KOPHH, UCTIOJIb3YS MTPU HEOOXOAMMOCTH KAIBKYIISATOP.
Hcnoan3oBaTh B XO0A€ peUIEHUs 3a7ad dSJEMEHTapHbIE
MPEACTABJICHUS, CBS3aHHBIE C TMPUOMMKEHHBIMUA 3HAYCHUSMU
BEJIMYKH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yucaan
BbIYHCJIEHHUS].
Crenenn

C IeJIbIM
nokasarejieM
(74)

Crenens ¢ 1enbIM nokaszareneM. CTaHaapTHas 3aMuch YHCIa.
Pa3mepsl 00BEKTOB OKpyskaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMHUYECKUX 00BEKTOB), IITUTEIHLHOCTH MPOIIECCOB
B OKPY>KaIOIIEM MUDE.

CBOMCTBA CTEIIEHH C IEJILIM ITOKa3aTeleM.

@opMyJIMPOBATH OMNpeaeIeHne CTEIIEHH C LIEJbIM [T0Ka3aTeaeM
(pu HEOOXOAMMOCTH TIO BU3YAITBHOU OTOPE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YHCEI B
craHgapTHoM Bujae. CpaBHMBATh 4YKCIIa M BEIIMYUHBI,
3aIllMCaHHbBIC C UCIIOJIb30BaHueM crerenn 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTAaHAAPTHOM BHAE MAJIA
BBIPOKEHHS Pa3MEpPOB OOBEKTOB, IIUTEIHLHOCTH IMPOIECCOB B
OKPY’KaIOIIEM MUDE.




@opMyJIMPOBaATh, 3aMMCHIBATH B CHMBOJIHYECKOIi (popme U
WLTIOCTPUPOBATHL NMPHUMEPAMHU CBONCTBA CTENEHU C IIEJIBIM

nokaszareiaeM (MpH  HEOOXOAMMOCTH C  HUCIOJIBb30BaHUEM
BU3YaJIbHOU OMOPHI).
I[IpumensiTh  cBOWCTBA CTEMEHUM JUII  IpeoOpa3oBaHUS

BBIPQXXECHUI, COJEp)KAIIMX CTENEHU C LEeNbIM I0Ka3aTeIeM C
UCIIOJIb30BAaHUEM  CIIPAaBOYHOW WHGPOpMAIuU. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTCIICHB ).

Aareopanvyeckne |KBanpartueiii TpéxuneH. Pasnoxxenue kBagpatHoro TpéxwieHa|Pacmo3naBarh — KBaJpaTHBIA  TPEXWIEH,  YCTaHABIIMBATh

BBIPaKeHHS. Ha MHOKUTEJIH. BO3MO>KHOCTb €T0 Pa3JIo’KEHUsI HA MHOXKHUTEIH.

KBaaparubrii PacknagpiBaTh HAa MHOMKUTENU KBAJApPAaTHBIA TPEXWIEH C

TPéXwieH HEOTPHULIATENILHBIM JUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C

(59 OIIOPO Ha AJITOPUTM IIpaBUIIA.

Adaredopanueckne |AnreOpanyeckast ApoOb. JlomycTHMbIe 3HAaYCHUS IEPEMEHHBIX, | 3anuchIBaTh anreOpandyeckue BeipakeHus. HaxoauTsb 00macTp

BbIPaKeHH . BXOJIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE |ONpeAeNeHUs PalliOHATEHOTO BBIPAKEHUSI.

Adaredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpameHune Apooeii. BbINOJHATHL YMCIOBHIE [OJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApooOL Cnoxenue, BBIYMTAHUE, YMHOXXEHUE u JieNieHue | ApoOu, B TOM YHCJIE € IOMOLIbIO KAJIBKYJIATOPA.

(15 9) anredbpandeckux npobeil. IlpeoOpa3zoBaHue BbIpakeHU, | POPMYJIHMPOBATHL OCHOBHOE CBOWMCTBO alredpandeckoi apoou

coJiepKalux anredpandyeckue ApooH. U MPUMEHSATH €ro JJis IpeoOpazoBaHust Jpooeit.

BoinogHATh aeilicTBUS ¢ anreOpandyeckuMH JpoOsMHU  TNpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumensTs
npeoOpa3oBaHus BbIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (pU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HAIPAaBISONIEH TOMOIIBIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPaBEHCTBA. dopmysa KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOTO YpaBHEHMS,

KBaaparubie Pemienne  ypaBHeHWH,  CBOAALIMXCS K  KBAJPaTHBIM. | pelIaTh KBajJpaTHbie YPABHEHWsl — TIOJHbIE U HEMOJHbIE (C

YPaBHEHUs [Ipocreiimme ApoOHO-pallMOHATIBHBIE YPaBHEHHUSL. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(154) Pemenne TEKCTOBBIX 3aad € MOMOIIBIO KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  uccjeA0BaAHMSA  KBAJpaTHBIX




YpaBHEHUH.

YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHWid W 3aMEHOW TIEepPEeMEHHOW ¢ OMopod Ha
QITOPUTM MPABUIIA.

Ha0iiogats ¥ aHAJIM3MPOBATH CBA3b MEKIAY KOPHAMU H
Koa(duLIeHTaMH KBaJAPaTHOTO YPaBHEHHUS.

*TIpumMeHsATH TEOpEMY Buera IS peLeHus
3a/1a4 (C UCIOIB30BaHUEM O0pa3iia)™.

Pematp TekcTOBbIE 3aJauM  AIreOpaMuECKUM CIIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 3aJaud K
aireOpanveckod MOJENu MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOIUMOCTH C  HampaBIAIOIIEH TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS C MCTOPHEH Pa3BUTHSI anreOpshl.

YpaBHeHus JIuneiiHOE ypaBHEHHWE C JBYMs IEpeMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh IMHEHHbIC ypaBHEHHS C IBYMSI IEPEMEHHBIMHU.
U HEpaBeHCTBA. MIpUMEPHI PELICHNS] YPABHEHH B LIEJIBIX YMCTIaX. Crponth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIE
Cucrembl Pemenune cucrem AByX JMHEHHBIX YpAaBHEHUH C JABYMS |HCHOJIB3ysl HU(POBbIE Ppecypchl (IIpM HEOOXOJUMOCTH C
yYpaBHeHHH nepeMeHHbIMHU. [Ipumepsl pelleHuss CHUCTeM HeJIMHEHHBIX | ONOpOl Ha alrOpUTM y4eOHBIX IEHCTBHM).
(13 v) YpPaBHEHUU C IBYMsI IEPEMEHHBIMH. Pazanyare napauielabHbBIE U NEPECEKAIOIINUECS MPSIMBIE TI0 UX
*T'paduyeckas  uHTEepHpeTalus  ypaBHEHUS C  JIByMs |ypaBHEHUSM.
MIEPEMEHHBIMH U CUCTEM YPABHEHUH ¢ ABYyMs IepeMEHHbIMU ™. |PemiaTh CHCTEMbl JBYX JIMHEHHBIX YPaBHEHMM C JByMs
PerreHne TeKCTOBBIX 3314 C IIOMOIIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU TI0ICTAHOBKOU U CIIOKEHHUEM.
Pematp npocreiiime CUCTeEMBbI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SIBJIICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
ITOMOIIBO.
*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMS IEpEMEHHBIMU. *
Pemiath TeKCTOBBIE 32/1a4M alre0panueckuM CIIOCOOOM.
YpaBHeHust UYucoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIe HepaBEHCTBA C | WILTIOCTPUPOBATh MX Ha KOOPIWHATHON IIPSIMOIA.
HepaBencrsa OJIHOM mnepeMeHHOM M uXx pemeHue. Cuctemsl JHHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.




(12 1)

HEPABEHCTB C OAHOW IIEPEMEHHOM U UX pELIEHUE.
N300pakeHue pelieHns JMHEHHOro HepaBeHCTBA U UX CUCTEM
Ha YKCIIOBOU MPSAMO.

Pemiatp JMHEHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pellieHle HepaBEHCTBA Ha YUCIOBOM MPSAMOH.
Pemath cCTEMBI JIMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpU
HEO0OXOIMMOCTH C BU3YAIBHOH OIMOPOH.

DOYyHKIUH.
OcHoBHBIE
MOHATHA
Sv)

[lonstue ¢ynknuun. OOIacTh ompeneNeHUuss U MHOMXKECTBO
3Ha4eHu QyHKIuU. CriocoObl 3a1aHus PYHKITHIA.

I'padux pynkmuu. CoiicTBa (PyHKIIMH, UX OTOOpaKEHHUE HA
rpaduxke.

Hcnonb3oBars  (QYHKIUOHAIBHYIO  TEPMHHOJOTHIO  H
CHMBOJIMKY.

Boruucaste 3HaYeHust QyHKIMM, 3a1aHHBIX QopMyaamu (TIpH
HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYyJATOp); COCTABJIATH
TAGJIMIbI 3HAYEHNH QYHKIUH.

Ctpouts no ToukaMm rpapuku QyHKIHIL.

OnucepiBaTh CBOICTBAa (YHKLIUU HAa OCHOBE €€ Irpauueckoro
IPEJICTaBICHUsT pU  HEOOXOJUMOCTH C  HalpaBJsoLIEH
IIOMOUIBIO.

Hcnonb3oBaTh  (QYHKIMOHAIbHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIMKY.

HccaenoBarh mpuMepbl TpaduKOB, OTPAKAIOMIUX peabHBIE
npoueccel U sBjaeHUs. IIpMBOAMTHL NMpHMeEpPbI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMH CBOWCTBaMHU.

Hcnonb3oBaTh KOMIBIOTEPHbIE MPOTPAMMBbI JUIS IIOCTPOEHUS
rpadukoB PyHKUIMN U U3y4EHUS UX CBOMCTB

DOYyHKIUH.
YuciioBbie
GyHxunn
949

Urenne u mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsr
rpadukoB PyHKLINH, OTpaKaIOIIUX pealbHbIE MPOIECCHI.
DyHKIMH, ONKCBHIBAIOIINE  MPSAMYIO U 0o0paTHyIO
MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbdona.
I'paduk GyHKIMA Y = X2

k
Oyaxmny = X5,y = X5y = Vx, Y == *rpadueckoe
pelleHre ypaBHEHUH U CUCTEM YpaBHEHHM. ™

HaxoauTts ¢ noMompio rpaguka QyHKIMY 3HaUEHUE OJHOH U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOu.

B HecHOXHBIX Ciy4asx BbIpakaTh (opmMyJiod 3aBHCHMOCTH
MEXy BEIMYNHAMH.

OnuceiBaTh XapakTep W3MEHEHHS OJHOM BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYyrou

Pacno3HaBarh, BuIbl u3ydaemblx (QyHkuuii. Iloka3piBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB byHKINH BHJA! y = X4, y = X,

y =Ky =D




Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
npeAcTABJEHHS U1 PEIICHUS U UCCIIEI0OBaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

I[IpumensiTe nudpoBbie pecypcbl LUl IOCTPOEHUS TPA(QUKOB

byHKINH.

IToBTOpEHUE
H 00001IeHNe
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 U &
KJIacCOB, 000011IeHNEe 3HAHNN.

IlpuMeHATH C€MOCOOBI CPABHEHUS YHWCEJ, BBIYMCIICHH,
npeoOpa30BaHuil BBIPAKCHUH, PEIICHUS] YpaBHEHUIA.
OcyuiecTBJIASATh CAMOKOHTPOJb BBINOJHAEMbBIX JEUCTBUM U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.

Pemiatp 3agaum W3 peaJibHOW  KU3HM, TPUMEHSATH
MaTeMaTUYeCKUe 3HaHUs [UIsS peleHus 3aJad U3 JApYyrux
IIPEIMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1auH.

9 kaacc (102 q)

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

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Yucaa u
BbIYMCJIEHNS.
JlelicTBUTEILHBIE
qucaa

99

PanmonaneHble yncna, *uppalMoOHaIbHBIE YMCIA, KOHEYHbIE U
OeCcKOHEeUHbIe JNECATUYHBIE apo0u. MHOXkeCTBO
JNEUCTBUTEIBHBIX  YHMCEN; JEHCTBUTENIbHBIE YHCIA  KakK
OecKOHeuHbIe JleCATUYHBbIE Jpodu. B3aumHO oaHO3HAUHOE
COOTBETCTBUE MEKJY MHOXKECTBOM JICUCTBUTENIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPAMHATHOU IPSIMOM.

CpaBHeHHE  JEUCTBUTENBHBIX  YHUCEN,  apU(pMeTHUecKHue
JeUCTBUS C IEMCTBUTENILHBIMU YHCIIaMU.™*

[TpubnmxEénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH

Pa3BuBaTh nmpeacraBjieHHusi O 4YHCIAaX: OT MHOMKECTBA
HaTypPaJIbHBIX YUCEN 10 MHOXKECTBA IEUCTBUTEIBHBIX YUCEIL.
O3HaKkoOMHTBCHA c BO3MO>KHOCTBIO IIPEICTABIICHUS
JIEMCTBUTENFHOTO YUCIIa KaK OECKOHEUHOW NECITUYHON Ipodwu,
NPUMEHSATh JIECATUYHbIE NPUOIMKEHUS paAlMOHAIBHBIX U
UPPALMOHAIIBHBIX YUCEIL.

*3anuchbIBaTh, CPaBHMBATh " YIOPSi10YMBATh
JeMCTBUTENIbHBIC YHCIa™,

BoeinmonsATh, coyeTas YCTHbIE W INHCbMEHHBIE IPUEMBI,




MPUOITMKCHHUS.

OkpyrieHue 4ucedn.

BBIYHUCIICHUI.

[Ipukuaka W OLIEHKa pe3ylbTaToB

apugMeTHYeCKHe [JeHCTBUS C PAlMOHAILHBIMU YHCIAMU;
HAXOMTh 3HAYCHUS CTEIEHEH C LENbIMU I0KAa3aTeIsIMA U
KOpHEH; BBIYMCJISITh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.
IMosyuuTs mnpeacTraBiieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCEJl B IPAKTUYECKOU EATEILHOCTH YEJIOBEKa.
AHAJIM3MPOBATh W [eJaTh BBIBOABI (II0CJIE COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKCHHS ICHCTBUTEIHHOIO YHCIA
IIPY PELICHUN 3a]ay.

OKpyrisiTh JEHCTBUTEIBHBIC UYUCIIA, BHINOJIHATH NMPUKUAKY

pe3ysipTaTa  BBIYMCICHUM, OLEHKY 3HAUY€HUH  YHCIIOBBIX
BBIPA)KCHU.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMAaTUKH.
YpaBHeHus JIunelinoe ypaBHeHue. Pemienuwe ypaBHeHuH, cBogamuxca K|OcBauBaTh, 3allOMHMHATL W NPUMEHATH Trpaduyeckue
U HEpaBeHCTBA. JIMHEUHBIM. MeTOJbI IIPY PELICHUM YpaBHEHUMN, HEPABEHCTB U UX CUCTEM
YpaBHeHus KBagpatHoe ypaBHeHue. Pemenne ypaBHEHHH, cBOASIIUXCS |(IpH HEOOXOAMMOCTH C ONOPOM HAa aIrOPUTM Y4eOHBIX
¢ OJHOI K KBaJpaTHbIM. buKBaspaTHbIC YpaBHEHHUS. necTBuit).
nepeMeHHOU *IIpumMepsl penieHUs ypaBHEHUHW TpeTbed M 4eTBEpTON | Pacmo3HaBaTh Liejbie U IPpOOHBIE YpPaBHEHUS.
(14 9) CTeIeHel pa3iokeHueM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe M KBaJpaTHbIEe YPaBHEHHUS, YPaBHEHHS,
Pemenue npoOHO-paliOHAILHBIX YPaBHEHUH. CBOASIIMECS K HHMM, IpocTeliine JIpoOHO-pallioHaIbHbIE
Perienue TekcTOBBIX 3aau aNreOpandeckuM METOA0M. YPaBHEHU.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3aj]ad,
o0cyx1aTb MX W PpemiaTh TEKCTOBBIE 3aJa4d pPa3HbIMU
croco0amH.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus JIuneiiHoe ypaBHEHHE C ABYMs [IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh W MPUMEHSATH NPUEMBI PEIICHUS CUCTEMBI JBYX
U HEPaBEeHCTBA. Cucrema AByX JNMHEWHBIX YPaBHEHHMM C JIBYMs IIE€PEMEHHBIMH |JIMHEWHBIX YPaBHEHUI C ABYMs NIEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucremsl n e€ peuieHue. PemieHue cucreM JIBYX YpPaBHEHHM, OJIHO W3 |ypaBHEHHMH, B KOTOPBIX OJTHO YPABHEHME HE SIBISETCS JTMHEHHBIM
yYpPaBHeHH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1IOpE).
(14 4) I'paduueckass mHTEpHpeTaMisl CUCTEMBI ypaBHEHUW c AByMs | Mcmoab3oBaTh (PYHKIIMOHAIBHO-TPAPUIECKUE TMPEIACTABICHUS

NEpCMCHHBIMHU.

Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCoOOOM.

JUI pellieHHUs] U MCCJIeI0BAHNS YPABHEHUHN U CUCTEM.
AHAJIM3UPOBATh TEKCTHI 33/1a4, peliaTh HX anredpandeckum
CIIOCOOOM: MepPexXoAnTh OT CIOBECHOH (hOPMYIUPOBKH yCIOBHS




3a71auu K anreOpanyeckoil MoJeNu MyTEM COCTABJICHUS CUCTEMBI
YpaBHEHHUIi; pemaThb COCTaBICHHYI0 CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHeHus

U HEPaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHUE.
CucreMpl JTUHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHON M MX
peleHue.

KBanpaTHble HEpaBEHCTBA U UX PELLEHUE.

I'papuueckas  MHTEpHpeTanuss HEpaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Yurarh, 3anMchiBaTh, TMOHMMAaTh, MHTEPNPETHPOBATH
HEpPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoInoJsHsTh 1peo0pa3oBaHusi HEPABEHCTB, MCMOJIbL30BATh IS
npeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIE HEPABEHCTBA.

Pemath, nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpPaTHOE
HEPaBEHCTBO, U PeLIaTh UX; 00CYKAATH [1OJyYCHHbIE PELLICHHUS.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW MPSAMOH, 3amMChIBATH PELICHHME C IOMOUIbIO
CHUMBOJIOB.

PemaTs KBajpaTHble HEPAaBEHCTBA, MCIONb3Ys TIpaduueckue
IIPEJICTaBICHHUS.

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

DyHKUNH
(16 u)

KBagpatuunas ¢ynkuus, e€ rpaguk u cpoiicra. Ilapaborna,
KOOP/IMHATHI BEPIIMHBI ApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHble (YHKLUUU C HATYpaJbHBIMHU IOKa3aTeas M 2 H 3,
UX rpauKu U CBONCTBA.

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

y=Vxy =5

Pacno3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil; HILTIOCTPHPOBATH

CXeMaTHYECKH, 00BSICHATH PACIOJIOKCHUE Ha KOOPAMHATHOM

wiockocTr rpadukoB ¢yHkumii Buga: Yy = kX, y = kx + b, , y

= ax4, y = ac,

— _k o .

Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4€HUIl KOd()PHUIMEHTOB;
X

OIMUCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIe.
IlpuBoauTHL TPUMePbI KBAJPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHOM JKHU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHON
dyukimm Yy = ax’ + bx + ¢ (IpH  HEOOXOTMMOCTH ¢
HaIPaBJISAIONICH TOMOIIIBIO).




Crpourr ¥  H300pakaThb  cXeMaTH4eCKHM  Tpapuku
KBAJ[PaTHIHbIX (YHKIMI, 3a1aHHBIX (GOpPMyIaMi BHaay = ax?, y
—a*+q y=ax+p? y=a’+bx+c (upu
HEOOXOAUMOCTH C BU3YaJIbHOU OITOPOiA).

AHaﬂI/I3I/Ip0BaTb /| NMPUMEHATD CBOJICTBa HN3YUCHHBIX
(bYHKHI/Iﬁ A1 UX IIOCTPOCHHA, B TOM YHCIIC C IIOMOIIBIO

U (POBBIX PECYPCOB.

YucoBbie
MocJjie0BaTeILHOC
TH

(15 9)

[ToHsATHE YMCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHne TOCIe0BaTEIbHOCTH PEKYPPEHTHOH (GopMysIoin u
dbopMyIoii N-To usIeHa.

ApudmeTrrdeckas ¥ reoMeTpudeckas mporpeccuu. Oopmysl
N-ro 4ieHa apuPMeTHUYeCKOil U TeOMETPUIECKON MPOrPecCuil,
CYMMBI IIEPBBIX N YJICHOB.

*UN300pakeHre 4ieHOB apu(METHUYECKOH M TeOMETPUYECKOU
IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Cno’xHbI€ MPOLIEHTHL. ™

OcBanBaTh U MPUMEHSATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C IOHATHUEM IOCIIE0BATEILHOCTH.

AHaau3upoBaTh (GOpMyITy N-TO 4YI€HAa MOCIEeI0BATEIHHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHbI
10CJIE/I0BATEIbHOCTEH, 3aJaHHBIX ~ J3TUMH  (HOpMyJIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUU
IIOCJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI TEPBHIE HECKOJBKO €&
YJICHOB.

Pacno3snaBarh  apudMETHUYECKYI0O M  T€OMETPUUYECKYIO
MPOTPECCUU NPH pa3HbIX Croco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCHONb30BaHMEM (QOpMylT N-TO wieHa
apu(METUYECKOH U T€OMETPHUUECKOW MpPOrpeccHif, CyMMBI
MEPBBIX N YWIEHOB C ONOPOIl Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl IIOCIENOBAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH™.

PaccmarpuBare npumepsl NpOLECCOB M ABJEHUH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(MEeTHYECKON MPOrpeccuu, B T€OMETPHUECKON MPOrpecCcHH;
*n300pakaTh COOTBETCTBYIONINE 3aBUCUMOCTH rpapuueckn™.
Pemats mnpocreiimme 3agayM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEZIOBATENbHOCTSAMU, B TOM YHCIE 3a7aud M3 pealibHOM
KU3HM €  HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37K TPOHHBIX TaOIUL], rPaUUECKOro KaabKyasiaTopa U T.I1.).
*PemiaTh 337124l Ha CIOXKHBIE MPOLEHTHI, B TOM YHCIE 33/1a4H
U3 pealibHOM MPaKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpa).™




3HAKOMHUTLCS C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMAaTUKU.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(18 9)

Yucaa v BbIYHCAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
H€I>'ICTBI/ITCJIBHBIMPI qucjaMu, 4YHuCJIOBas IIpdaMasd; MTPOLCHTHI,
OTHOIIICHHUSI, POIIOPLIUH; OKPYIJIICHNE, TPUOIMKEHUE, OL[CHKA;
pelIeHre TEKCTOBBIX 33734 apU(PMETHIECKUM CIIOCOOOM).

AJredpanyeckue BbIpa:KeHUsl (mpeobOpaszoBanue
anreOpanyecKuX BBIPAKCHHUH, TOMYCTUMBIC 3HAYCHNU).
@dyHknuu  (MOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe perieHue ypaBHEHUH U UX CUCTEM).

OnepupoBaTb NOHATHSAIMH: MHOXXECTBO, ITOJAMHOXECTBO,
olepalnyy HaJ MHOXXECTBAMH, HCHOJb30BaTh Tpaduieckoe
MpPEJICTaBJICHHEe MHOXXECTB JIJISl ONMKMCAHUS PEAbHBIX MPOILIECCOB
W SIBJICHWUW, MpU pEIICHWH 3a7ad W3 JAPYruxX y4eOHBIX
MPEIMETOB.

AKTYaJIN3MPOBATh TEPMHUHOJIOTHI) U OCHOBHbIE JelCTBHUI,
CBSI3aHHbIE € YHUCJAMH: HATypaJbHOE YHUCIO, NPOCTOE U
COCTAaBHOE YHUCIA, AECIMMOCTb HATypalbHBIX YHUCEI, MPU3HAKU
JIEIUMOCTH, 1LIEJI0€ YHUCIIO, MOJIYyJbh 4YHcla, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIA, apuPMETHISCKUN
KBaJIpaTHBIN KOPEHb.

BbInoJHATL JeHCTBUSI, CPaBHUBATHL M YHNOPSIA0YMBATH
Yucla, MPEACTaBIATh 4YHUCIAa Ha KOOPAUHATHOW MPSIMOH,
OKpYIJIATh ~ YHMCJIa; BBIMOJHATH MNPUKHAKY M OIEHKY
pe3ynbTaTa BRIYUCICHUH.

Pemath TekcToBBIE 331a4U APU(YMETHIECKUM CIIOCOOOM.
Pemiath, mnpakTuyeckue 3aJayM, COJEP)KALIUE IPOLEHTHI,
JOJIM, YacTH, BBIPAXKAIOUIME 3aBHUCHUMOCTH: CKOPOCTb —
BpEMSI — pPAcCTOSHUE, I[eHa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsl — MPOU3BOJUTENIBHOCTD TPY/A.
Pa3ouparh peanbHble KU3HEHHbIE CUTyallld, GOpMYJIMPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHHE, MpPUMEHS
MaTEeMaTUYECKUH anmnapar, HHTEePIPEeTHPOBATHL PE3yIbTaT
OnepupoBaTh NMOHSATUSIMHM: CTENEHb C ILEJbIM IOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHbBIN KOPEHb, MHOTOYJIEH,
anredpanydeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIE JeiicTBHSI: BBINOJIHATH PacuéThl IO
dbopmynam, TmpeoOpa3oOBHIBATH IEINbIE, APOOHO-pAIMOHATHHBIC
BBIDOXXEHUS W BBIPAXEHUS C KOPHSMH, pPEalM30BHIBATh
pa3joKeHWe MHOTOYIeHa Ha MHOXHUTENIH, B TOM YHCIE C
UCIIONIb30BaHWEM (OpMYyNl Pa3HOCTH KBAJAPAaTOB M KBajapaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);




HaxOJUTh JONYCTUMbIC 3HAUYEHMSI MEPEMEHHBIX i JIpPOOHO-
palMOHAIBHBIX BBIPAKEHHH, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCH H
SIBJICHUS.

OnepupoBarh nousiTusasMu: QyHKIMS, TpaduK QYHKIUN, HYIH
GyHKIIMM, TPOMEXKYTKH  3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, YObIBaHUS, HAMOOJIbIIIEE U HANMECHBIIIEE 3HAUCHUS
GyHKIHH.

AHaIU3MPOBaTh, CPaBHUBATh, O00CYXJaThb  CBOMICTBa
byHKIMH, cTPOMTH UX rpaduxu.

OnepupoBaTh NOHATHSIMH: ITpPsMas PONOPLUUOHAIBHOCTD,
oOpaTHasi ~ MPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBajipaTHuHas QyHKIUs, napadoia, runepoosa.

HUcnoab3oBars rpaukm UL ONPEIOECICHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JJI pEIIeHUs 3aj1ad U3 APYTrux
y4eOHBIX TPEIMETOB M peabHOM JKHU3HHU, MOAEJIMPOBATH C
MOMOIIBIO TPAPHUKOB PeaIbHbBIE MPOLIECCH U SBJICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEJIMUMHAMMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS (ITIO I'OJAM OBYUEHUS)
7 kaacce (68 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE conep:kaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
IMpocreiimme [Ipocreiimume reoMmeTpruueckie 0ObEKThI: TOUKU, IPSIMbIE, JIyud | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPE/ICICHHUS.
reoMeTpuyecKue |M yIiibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3zHaBaTh  M3y4YeHHBIE  TeOMeTpUYeckue  (Qurypsi,
¢urypsoi CMexHBIE U BEPTUKAJIBHBIE YTJIBI. ompeaeasitb KX B3aUMHOE pPaCIOJIOKEHUE, BBINOJHATH

H HX CBoOMcTBAa.
HN3mepenue

Pabota ¢ npocTeHMMu 4epTeKamMH.
N3mepeHne NMHENHBIX W YIVIOBBIX BEJIMYWH, BBIYMCIICHHE

‘-IepTé)K o YCJIOBHUIO 3adaviu (C HCIIOJIb30BAaHUEM CMBICIOBOM
OIIOPEI: HABOJAIINEC BOIIPOCHI /U ajJroputMa y‘Ie6HLIX




reOMETPUYICCKUX

BCJINYUNH
(14 4)

OTPE3KOB U YIJIOB.
[lepumerp wu
MPSIMOYTOJIbHUKOB.

COCTaBJICHHBIX nus3

wiomanas  Guryp,

JIeUCTBHI).

IIpoBoauTh IpOCTENIINE IOCTPOCHUS C TOMOILBIO LIUPKYJIS U
JINHENKH.

N3mepsiTh JTMHENWHBIE U YIJIOBBIE BEJIUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOBEKTOB.

OnpenensiTb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.

Pemath 3a7aun Ha BBIYKMCIICHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.

PemaTp 3a/1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.

IIpoBoauTh KiIaccu(PUKALMIO YIIIOB, BHIYUCIATDH JIMHEUHbIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJOKHbIE HEOOXOAUMBbIE
JIOKa3aTeJIbHbIE PACCyKICHUS.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMeTPHH.

TpeyroabsHuxku
(22 v)

[loHAtne O paBHBIX TpPEYrojbHUKaxX U  IEpPBUYHBIC
MIPEJICTAaBICHUS] O paBHBIX (KOHIPY3HTHBIX) Qurypax. Tpu
IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.

[Ipu3zHaku  paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJIbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE UM~ PaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.
[Tpu3Haku 1 cBONCTBa paBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpotuB OonblIell CTOPOHBI TPEYrOJIbHUKA JEKUT OOJIBLINMA
yTOIL.

[Ipocrelime HepaBeHCTBA B T'€OMETPHH.
TpeyroibpHuka. HepaBeHcTBO JOMaHON™.
[IpsAMOYTOJIBHBIA TPEYTOIBHHK C yriioM B 30°.
IlepBble NOHATHS O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHcTBO

Pacno3HaBaTh Iapbl paBHBIX TPEYrOJIbHUKOB Ha T'OTOBBIX
yepTexkax (C yKa3aHHEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyJIMpOBaTH oTnpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJbHUKA; CEPEIMHHOTO IEpPHEHAMUKYISIpa

OTpe3Ka; NepuMeTpa TPEYroJdbHHUKA NP HEOOXOIMMOCTH C
ONOpPOM Ha AJITOPUTM IIpaBUIIA.

@opMyJIMpOBaTh CBOWCTBA M TNPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpOl/ITb YCPTCIKU, pelnaThb 3a4a49M C TIOMOUIIBIO HAXOXKICHUA
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh MIPU3HAKHU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 33Jadax (C MCIOIb30BAaHHUEM CMBICIOBOU
OIIOPEI: HABOJAIINEC BOIIPOCHI A/nim ajJroputMa y‘Ie6HLIX




JIeUCTBHI).

Hcnoab3oBaTh LUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX GUryp.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHSI FEOMETPUH.

IJIS1  MCCJIeTOBAHUS

IMapaniejabHble [TapamenpHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHAATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IIPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB [IEpECEUCHUH MApAIIENbHbBIX MIPSAMBIX CEKYILEH). M3yyaTh CBOICTBA YIJIOB, OOpa30BaHHBIX IIPH IEPECEUCHUU
TPeyroJibHUKa [Ipy3zHak  mapauIeIbHOCTH  IPSMBIX — 4YE€PE3  PaBEHCTBO |IApAJUICIBHBIX MPAMBIX CEKYILEH
(14 v) pPacCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTe pokazareabcTBa. PopmyaHMpPoOBaTh TeopeMy
CyMMa yIJioB TPEYroJbHUKA U MHOTOYTOJIbHUKA. HapajyIeIbHOCTH  JIByX INPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemnue yriel TpeyrojibHUKa 00pa30BaHHBIX NpPU [EPECEUEHUU OTUX MPSAMBIX TpPETben
MPSIMOM.
BoruncasTs CyMMY yIJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble U OyKBEHHblE 3HA4YE€HUS YIJIOB B
reOMETPUYECKUX 3a/1ayaxX C MCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.
OxkpyxHOCTH OKpyKHOCTb, XOpZbI U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyupoBaThL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
U KpYT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anaMerpa W KacaTelbHOM K OKpyxkHOCTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumenenue B 3ajgadax. buccekTpuca M cepeaMHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA MEPIEeHIUKYIIAP KaK FEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM 4HCIIE HCHOJIB3YSl HH(POBbIE PeCypPChI:
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrimcaHHas B|OKpY)KHOCTb, BIMCaHHY!0 B YIroJ; LEHTP OKPYXHOCTH,

TPEYTrOJIbBHUK OKPYKHOCTb.
IIpocreiilne 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoas3oBats Metoa I'MT s nokasaTenbcTBa TEOPEM O
NepeceyeH OUCCEKTPUC YIIJIOB TPEYTOJbHUKA U CEPEINHHBIX
NEPHEHAUKYIIAPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSMH  BIMCAHHOM U ONMCAaHHOU
OKPYKHOCTEH  TPEYTrOJbHMKA, HAXOAUTH ILIEHTPBI OTHUX
OKPY>KHOCTEH C OIIOPOM HA allrOPUTM IIpaBuUIIa.

Pemate OCHOBHBIE 3aJa4HM Ha IMOCTPOEHME: YIJIa, PABHOI'O
JJAaHHOMY; CEPEIUHHOIO IEPHEHAMKYJIApa JAaHHOIO OTPE3Ka;




IpsAMOM,  NPOXOJAIIEH  4epe3  JaHHYH  TOYKYy W
HNEePIEHANKYJIAPHON JTaHHOM NpsAMOMN; OUCCEKTPUCHI JaHHOTO
yIja; TPEyroJIbHUKOB II0 Pa3jgUM4HBIM JJEMEHTaM IIpU
HEO0XOAMMOCTH C HaIPaBJIAIOLIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.

IToBTOpEHME,
00001IeHNE
3HAHMH
44)

[ToBTOpeHne u 0000II€eHHEe OCHOBHBIX MOHATUH M METOOB
Kypca 7 kiacca.

PemaTp 3agauym Ha IIOBTOPCHHUEC, HIUIIOCTPUPYIOINHUEC CBA3HU
MCKAY pa3jIMIYHbIMU YaCTsAMHU Kypca.

8 kiacc (68 1)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uci1o

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IHXCH

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku u cBoiictBa. YacTtHble ciydyau | A300pakaTh W HAXOAUTH HA 4epTexkaX 4EThIPEXYTrOJbHUKU
u napaieslorpaMMoB  (IPIMOYTOJIBHUK, POMO, KBaJpaT), HX |pa3HbIX BUJOB U MX 3JIE€MEHTHI.
(12 9) npusHaku v cBoifictBa.  Tpamemus.  PaBHOOOkas — u|®opmyJmpoBaTh onpeneseHus : napajuiesiorpamma,

IIPSIMOYTOJIbHASL TPAIECLIHH.
*V nBoenue menuansl. LlenTpanbHas cumMMeTpus™

OpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOMH
Tpamnenuu, IpSIMOYToJIbHOM Tparenuu.

Hcnosb3oBarh NpH  pelleHHMHd  NPOCTeHINMX  3a1ay4
MPU3HAKKU U CBOMCTBA: Mapajuiesorpamma, npsMOyrojJbHUKa,
pomba, KBajapaTa, Tpameluu, paBHOOOKOW Tpameuuu,
MIPSIMOYTOJIBHOW Tpamenuu.

IlpumeHsITH MeTOJ YIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OTOpOH Ha AITOPUTM ITpaBUJIA.

Hcnoan3oBath 1MPPOBBIE pECypChl S UCCIEIOBAaHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBCS C UICTOPUEN pa3BUTHS reOMeTPHUH.




Teopema ®aJieca

*Teopema Daneca 1 TeopemMa O MPONOPLUHUOHATBHBIX OTPE3Kax.™

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LUPKYIIS U JIUHEHKHU C

U Teopema o Cpennsist nuHuS TpeyrojibHUKa. Tpamenus, e€ cpeiHsst TUHUSA.  |Uclolib3oBaHWe  TeopeMbl  Dameca U Teopembl O
nponopuuoHagbH | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOTO |IPONOPLUUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
BIX OTpe3Kax, IIPONOPIIMOHAIBHOIO OTPE3Ka. IPOMOPLUUOHANIBHBIM OTPE30K C ONOPOH Ha 3PUTEIBHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HArJSIHOCTb.
TPeyroJbHUKH IlonoGHble  TpeyroiabHukM. Tpu  npuzHaka  nojnoOus | HaxoamTh nogo0HBIE TPEYTONBHUKH HA TOTOBBIX YepTeXkax ¢
(15 49) TpeyroJibHUKOB™. [IpakTHueckoe npuMeHEeHHE. yKa3aHUEM COOTBETCTBYIONIMX TIPU3HAKOB TOM00US TIpU
HEOOXOMMOCTH C BU3YaJIbHOI OMOpOii.
Pemath 3agaum Ha TOAOOHBIC TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOCHHSI YEepTeX e W HaAXOXKICHHS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPAaBISIONIEH TOMOIIIBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100Us HECIIOKHBIX T€OMETPUYECKUX 3a/lad C OMOpoil Ha
QJITOPUTM YUEOHBIX JEHCTBUI.
IIpuMensiTb  NOJYYEHHBIE  3HAHUA NP PELICHUU
TE€OMETPHUUECKUX U MPAKTUYECKUX 3a/1a4 MTPU HEOOXOAUMOCTH
C HAMpaBJISAIOUICH MOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FEOMETPHH.
Ilnomans. ITonsatue 06 oOuIel TeOpUn TUIOMAIH. OBjageBaTh NMEePBHYHBIMH NMPeEACTABJIEHUAMH 00 oOuIei
Haxo:xnenue @opmysbl Ais8 IUIOIIAAU TPEYrojbHUKA, MapajjiesnorpaMmma. | Teopuu 1miomaau (mepel), ¢opmMyaupoBaTh CBONCTBa
nJjomazaei *OTHolIEHNE TUIOIAAeH TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAIH, BEISICHATh UX HATJIATHBINA CMBICIT.
TPeyroJbHUKOB WM 0011el BBICOTOM. [MpumensTs  ¢opmMyasl  IMIOHMIATU  MapalieorpaMMa,
¥ MHOTOYTOJIbHBIX |Bbruncienne miomaneil cioxHbIX (Uryp depes pasOMeHUE Ha |TpeyroJibHUMKa, Tpaleuud ¢ OHNOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |yacTu U JOCTpoeHuUe. ™ nH(pOpMaLIHIO.
nono6ubIx puryp |Ilnomanu ¢puryp Ha kiaeryaToit Oymare. IIpumensTs (bopMyIIbI TUTOLIAIN BBIITYKJIOTO

(14 9)

[Tnomanu nono6HIX Guryp. Beraucinenue miomranei. 3amayuu ¢
MPAKTUYECKUM cofepkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTATEILHON TUIOMmaan. *

YETBIPEXYTOJbHUKA YePe3 JUATOHATU U YTOJ MEXIYy HHUMH C
OTOPOH Ha CTIPABOYHYIO HH(POPMAITHIO.

Haxoauth momanu ¢Guryp, n300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIL30BaTh Pa30MEHNE HAa YacTU U JOCTPOCHHE.
Pa3ouparh mnpuMepbl HUCIOJb30BAHUSA BCIIOMOTaTEIbHON
MJIOIAIU ISl pELIEHUsI TEOMETPUYECKUX 3a]1a4.

Haxoauth 1I0manu moOAOOHBIX GUTYp C OMOpod Ha




CIPaBOYHYIO HH(POPMALIHUIO.

BbIYMCJISITH TUIONIAN PA3IMYHBIX MHOTOYTOJIBHBIX (QHUTYD.
PemaTh 3a1a4y Ha IUIOMIA/b C IPAKTHYECKUM COJICPKaHUEM
II0CIIE COBMECTHOTO aHAIIH3a.

Teopema Teopema Iludaropa, e€ mokazarenscTBO u upuMeHeHHE. | DopMmynupoBatk Teopemy lludaropa, mcmosab3oBarh €€ B
IMudgaropa n Ooparnas Teopema [Iugaropa. NPAaKTUYECKUX BBIYUCICHUSAX.
Hayaja OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMIA OCTpOro yria,|Bmagerp  MOHATHSAMH  TPUTOHOMETPHUYECKUX  (DYHKIHIA
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  IPSMOYTOJIBHOM | OCTPOrO yIUid, MPOBEPSATh UX KOPPEKTHOCTD.
(10 9) TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
CooTHOlIeHUsT ~ MEXAY CTOPOHAMU B IPSIMOYTOJbHBIX | IPIMOYTOJIBHOM TPEYrOJbHUKE C ONOpPOHW Ha CIPAaBOYHYIO
TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. uHpopManuio.
HccnenoBarb  COOTHOLIEHMS  MEXIy  CTOPOHaMu B
IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIICH TOMOIIIBIO.
Hcnoan3oBath  (GOpMYyNIBI  TPUBEACHUS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO JUIsl HAX0XKJICHHS
COOTHOIICHUH MEXAYy TPUTOHOMETPUYECKUMHU (YHKIUSIMHU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.
IIpumeHsITH TOTYYEHHBIE 3HAHHUA M YMEHHMS IPU PEIICHUU
MpaKTUYECKUX 3a1ad (MpU HEOOXOAMMOCTH C OINOpOH Ha
QJITOPUTM TPaBUIIA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FEOMETPHH.
Yriasl B BrivcaHHBIE M LIEHTpANIBHBIE YIJIbI, YTOJI MEXAY KacaTelbHON U | DopMy/JHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBII yro).
Bnucannsbie VYTibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BnncanHble 1 onMCcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBA. IIpuMeHeHme HSTHX CBOMCTB IpU  PELICHHH |TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
. reoMEeTpPUUYECKUX 3ajau. LEHTPAJIBHOM yIJle MpH HEOOXOAMMOCTH C BHU3YaJbHOH
KacarenbHbie B3aumHoe pacnonokeHne AByX OKpykHocTted. Kacanue | onopoii.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4HCIE C [OMOILIBIO HHUPPOBBIX
Kacanne pECYpCOB, BIIMCAHHBIE M OIHMCAHHBIE YETBHIPEXYTOJIBHUKH,




OKPY’KHOCTeH BBIBOJIMThL WX CBOWCTBA W MPU3HAKHU IIOCIIE€ COBMECTHOTO
(13 4) aHaIMn3a.
Hcnoab30BaTh 3TH CBOMCTBA M MPU3HAKUA TPH PEUICHUU
3ajad4.
IHoBTOpEHUE, [ToBTOpEeHHE OCHOBHBIX MOHATHA M METOJOB KypcoB 7 u 8|Pemarhb 3agaudM Ha MOBTOPEHHE, WUIIOCTPUPYIOIIUE CBSI3U
0000ImeHne KJIaCCOB, 0000IIICHNE 3HAHUM. MEX]ly pa3IMuYHbIMU YacTsIMU Kypca.
3HAHMH
(4 9)

9 kaace (68 u)

HazBanue
pasaeina (TemMbl)
Kypca (4ucj10

OcHoBHOE CoAcpKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqalonmxca

4acoB)

Tpuronomerpusi. |Ornpesenerne TPUTOHOMETpUUecKUX (GyHKIMH yriaoB ot 0° 10| @opMyJMpOBaTH  ONpeNeJeHHs]  TPUTOHOMETPHUYECKHX

Teopembl 180°. KocuHyC W CHHYC MpPSMOrO M Tymoro yria. Teopema|(QyHKIHIA TYMbIX W OPSAMBIX YIJIOB C BHU3yaIbHOH OIOPOIA.

KOCHHYCOB H KocuHycoB. (OOoOméHHas) Teopema CUHYCOB (¢ panumycom | PopMynHpoBaTh TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHUHYCOB. OMMCAaHHOM OKpyXHOCTH). HaxoxaeHue JUIMH CTOPOH M |paJnyCOM ONMHCAHHON OKPYKHOCTH).

Pemenne BEJIMYHH YIJIOB TPEYTOJIbHUKOB. PemaTh TpPEYroJbHUKHM C ONOPOM Ha ANrOpUTM Y4eOHBIX

TPeyroJbHUKOB ®opmyna MmiIomaan TPeyrojibHUKa Yepe3 JBE CTOPOHBI U YroJi | IeHCTBUH.

(16 9) Mexay HuMu. @opmyra IUIOIMaaM YETBIPEXYTOJbHUKA UYepes ero | Pemate mpakTuyeckue  3aauM, CBOAsIIMecH K
JMaroHalld U yroji MeXIy HUMHU. HAXO0K/IEHUIO Pa3IHYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKAa3aHHBIX TEOPEM.

IIpeo6pa3zoBanmne |*[lonarue o npeoOpa3oBaHUM OIO0US. OcBaunBarthp MOHSITHE npeodpa3oBaHus no00usl.

noxoous. CoO0TBETCTBEHHBIE ITEMEHTHI MOJOOHBIX QUTYP. HccnenoBaTh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU

MeTpuueckue Teopema o0 mpouW3BeneHWH OTPE3KOB XOpJ, Teopema o |mpeodpaszoBanuu moaoous. Haxoaurs mpuMepsl Momo0us B

COOTHOILIICHUS B IIPOM3BEACHNN OTPE3KOB CEKYIIMX, TEOpEMa O KBaApaTe |OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.

OKPY:KHOCTH kKacarenbHOU. IlpuMeHeHne B pelIeHHMM TeoMeTpHUYecKUX | *BbIBOAMTH METPHYECKHE COOTHOLIEHHUS MEXIY OTpPE3KaMU

(10 v) 3ajgau.* XOpZ, CEeKyIIMX M KacaTeJIbHbIX C MCIOJb30BaHUEM




BITMCAHHBIX YTJIOB U IOJOOHBIX TPEYTOIHLHUKOB.
Pemiatp reomeTpuyeckue 3ajadyd M 3aJadyd U3 PEAJbHOU
KHU3HH C UCIIOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.*

BekTopsbl OnpeneneHne BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB,|Mcmojib30BaTh BEKTOPbl Kak HaIpaBICHHbBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpPA HA YHCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemeriexue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuja) CMBICIBI BEKTOPOB C OMOpOMl Ha
Paznoxxenue BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM. |BOIPOCHBIN ILJIaH.
Koopaunars! BekTopa. 3HaTh omnpeaejJieHHss CYMMbl U Pa3HOCTH BEKTOPOB,
CkansipHOo€ TPOU3BEACHUE BEKTOPOB, €r0 IMPUMEHEHHUE JIs | yMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAXOXJACHUS JUIMH U YTIIOB. TreOMETPUUYECKUN U GU3UYECKUIN CMBICIBI ATUX OTIEepaIlHil.
Pemenue 3a1a4 ¢ MOMOLIBIO0 BEKTOPOB. Pemath reoMeTpuYecKuMe 3aJlayd €  HMCIOJb30BaHUEM
[IpumeHeHne BEKTOPOB Ui pEHICHHs 3a7ad KUHEMATHKU U | BEKTOPOB.
MEXaHHUKH. PacknaapiBaTh BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOPaM.
Hcnonb3oBaTh  CKaISIpHOE  MPOU3BEJIEHUE  BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOICTBA.
BbIuHCaATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.
IIpumeHsITH CKaJspHOE MPOU3BEACHUE JUISI HAXOXKJICHUS
JUITH U YTJIOB.
JexapToBbI JlexapToBBI KOOPAMHATHI TOUYEK Ha TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYIOJLHOM CHCTEMBI KOOPJMHAT,
KOOpAMHATHI  Ha|*YpaBHeHHE NpsAMON.* YTIOBOH KOA(QQHUIMEHT, TAHI'€HC YIJIa |/1eKapTOBBIX KOOPJMHAT TOUKH.
IIOCKOCTH HaKJIOHA, TapaJlJIeIbHBIE U IEPIICHANKYIISPHBIE TPSIMbIE. HccaenoBarh ypaBHEHHE MPSMON M OKPYKHOCTH C OMOPOH
9y VYpaBHeHue OkpyxkHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |Ha BONMPOCHBIU IJIaH.

IepeCeYEeHUs] OKPYKHOCTH U IIPSIMOM.
Meroa KOOpAMHAT IPU PEILLIEHUU T€OMETPUUECKUX 3a1ay.
Hcnons3oBanne MeTOa KOOPANHAT B MPAKTHYECKUX 3a/1a4ax

HaxoauTts eHTp 1 pagnyc OKpYKHOCTH IO €€ YPaBHEHUIO.
Pemiatp 3agauMm Ha HaxOXIEHHE TOYEK IIEpECECYCHUS
MPSIMBIX M OKPY’KHOCTEN € TOMOIIBIO METO/1a KOOPIUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KOA(pUIMEHTa MPSIMOI
IIpyU  pEelIeHUuH 3a1ad, Ui ONPENEICHUS PacHOJIOKEHUS
MIPSIMOM.

IIpuMeHSITH KOOPAMHATHI IPU PEIIEHUN T'€OMETPUYECKUX U
MIPAaKTUYECKUX 3a7ad, I IIOCTPOCHMS MaTEMaTUYECKUX




MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMoab30BaThest UL IIOCTPOEHUS WU HCCICNOBaHUHI
UG POBBIMU PECYPCAMHU.

3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHSI T€OMETPUU

IIpaBuibHbIE
MHOTOYTOJIbHUKH.
Jlnuna
OKPY:KHOCTH U
IVIOIIAAb KPyra.
Boruncienue
nJiomaaen

89

[IpaBuibHBIE MHOTOYTOJIBHHUKH, BBIYMCICHHE HX JJIEMEHTOB.
Uucno m W JyIMHA OKPYXHOCTU. JlJIMHA AYrd OKpPYKHOCTH.
Pannannas mepa yrina.

[Inomanps kpyra M ero 5JIeMEHTOB (CEKTOpa M CETrMEHTA).
Breruncnenue miomazaei Guryp, BKIIOYAIOIIMX JIEMEHTHI KpyTa.

dopmyaupoBaTh OIpeneIeHue MPaBUIIbHBIX
MHOT'OYTOJIbHUKOB, HAXOJAUTh HX 3JIEMEHTHI.

IMoab30BaTHLCA TOHATUEM JIMHBI OKPY>KHOCTH, BBEIEHHBIM
C MOMOUIBIO IPaBUIBHBIX MHOTOYTOJIBHUKOB, ONpenesiTh
YHCIIO T, JJIMHY JYTU U PaAMaHHYIO MEpPY yIiia o oopasity.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIia K IpagyCHON
¥ HA00OpOT MO BU3yaJIbHOU OMOpe.

OnpeneasTs IIOIMAIb KPyTa.

BoiBoauts gopmyJisl (B TpalyCHOM U painaHHON Mepe) A
JUIMH JyT, ILJIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBIH IJIaH.

Boruncasite miomand  GUryp, BKIIOYAIONIMX AJIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C OHOpOil Ha  CIPaBOYHYIO
nH(pOpMaLIHIO.

HaxoauTp mionaam B 3a7a4ax peaibHON KU3HU.

ABukenus
IVIOCKOCTH
(64)

*TloHsITHE O ABM)KEHUH TIOCKOCTH.

[TapannenpHblil mepeHoc, MOBOPOT U cUMMeETpusi. OCU U LIEHTPbI
CUMMETPUHU.

[Ipocreiimuye npuMeHEHNs B PEILIEHUH 3a7au™.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOLUIME  MOHATHS
JIBUKEHMSI, IEHTPOB U OCEH CUMMETPUHU.

@opMyJMPOBATH ONPEICICHUS TapaJUIeIbHOTO IIEPEHOCa,
IIOBOPOTa M OCEBOM CHMMETPUU C BH3YaJbHOM OIOPOM.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pa3iLy.

HaxoauTh IEHTPBI U OCH CUMMETPUI IPOCTEUIINX QUTYp IO
oOpa3iy.

*TIpuMeHATHh MapajuIebHBI MEpeHOC M CHUMMETPHUIO IpHU
pelIeHNH TeOMETPUUECKUX 3aj1au (pa3douparb MpUMEPHI).
Hcnoab3oBaTh Ui IOCTPOEHUS U MCCIeI0BaHUN U(poBbIe
pecypchL*

IoBTOpEHME,

[ToBTOpEHNE OCHOBHBIX TIOHSATHH W METOJOB KypcoB 7—9

OnepupoBaTh NMOHATUSIMU: QUTYpa, TOUYKA, MpsAMas, yrod,




00001IeHHE,
CHCTeMaTH3alus
3HAHUM

(79)

KJIacCOB, 0000IIEHUE U CUCTEMATHU3aIUs] 3HAHHH.

[Ipocreitimme reomerpuyueckne (GUIYppl M HMX CBOMWCTBA.
N3mepenne reoMeTpuueCcKux BEITUUHH.

TpeyroabHUKH.

[TapannenpHble U NEPIEHIUKYIISIPHBIE IPSIMbIE.
OkpyxHOCTb M Kpyr. ['eomeTpuueckue NOCTpPOEHHUs. YTJbl B

OKPY>KHOCTH.  BriucanHble ¥  ONHCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.

IIpsiMast 1 OKPY>KHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie u OINMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenre oommx
TPEyroJIbHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus TUIOCKOCTH. JIBroKEHUS. [TomoOwue.
Cummerpus.

ITmomans. Beruncnenune mnomanei. Ilmomaau  mogo0HBIX

dburyp.
JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHHK, MEINaHa,
OuccekTpuca M BbBICOTA TPEYrOJIbHUKA, MapajljIe]Iorpamu,
poMO, NPSAMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
KacaTenbHasl; paBEHCTBO U MOJ00He (PUryp, TpeyroJbHUKOB;
NapajuIeIbHOCTh WM NEPIEHIUKYJIIPHOCTh MPSMBIX, YIOJ
MEXKIy MpPSIMBIMH, CHUMMETPUS OTHOCHUTEIBHO TOYKH U
OpsMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
IIepUMETP.

HUcnonb3oBare  ¢opmynabl: nepumMerpa M IUIOLIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIAAU Kpyra,
00bEMa IPSMOYTOJIBHOTO MapasiesIenuesa.

OnepupoBaTrh NOHATHAMM: IPSAMOYIOJbHAs  CHUCTEMa
KOOpJIMHAT, BEKTOP; MCHOJb30BaTh OTH IIOHATUA A
IIPEICTABIICHNS TaHHBIX W PELICHHs 3a4ad, B TOM YHUCIIE U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha IOBTOPEHHME OCHOBHBIX IIOHATHUH,
WUIIOCTPALMIO CBSI3€H MEXIY Pa3jIMYHbIMM 4YacTSIMHM Kypca.
Bei0upaTs MeToa Ui pEIIECHUS 3a0a4u.

PemaTh 3a1aum U3 MOBCEHEBHOU KU3HH.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IO TOAIAM OBYYEHUSI)

7 kaacc (34 1)

Ha3zBanue
pasaesa (TemMbl)
(4ucy10 yacoB)

OcHoBHOe coaepkaHue

XapakTepucTHKA JeATeJbHOCTH 00yYal0IMXCsl

IIpeacrasienue

[IpencraBnennie maHHbIXx B Tabmumax. [Ipaktuueckue

OcBanBarh Ha  0a30BOM  YpPOBHe  CIIOCOOBI




JAHHBIX BBIYUCIICHUSI TIO TaOMUYHBIM JIaHHBIM. VI3BieueHMe W | NPEACTaBICHUS CTATHCTUYECKUX MAHHBIX M YHCIOBBIX
(7 v) UHTepHpeTanus TaOJMYHbIX JaHHbIX. [IpakThueckas paboTra | MaccMBOB € IOMOLIbIO TabaMLl M JUarpamMm ¢
«Tabmumpy. UCTOJNB30BAHUEM aKTYalbHbIX W BaXHBIX JaHHBIX
I'paguueckoe mnpeacraBieHUE JaHHBIX B BHJE KpPYroBblX, | (zemorpaduyeckue JIAHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (CcTONOYAThIX)  AMarpaMM.  YTeHHME U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpaduueckux | OOIIECTBEHHbIE U IPUPOAHBIE SABICHUS).
JarpaMm. M3yuyars Meroabl paboThl C  TaONMYHBIMU |
[TpakTnyeckas pabora «JluarpaMmsbl». rpaMUecKUMH IPEJCTABICHUSIMH JAHHBIX C IOMOIIbIO
U(PPOBBIX PECYPCOB B XOJ€ NPAKTUYECKHX paboT (c
HaIMpaBJIsIONIEH TOMOUIBIO).
OnucarenbHas Uucnoseie Habopel. CpenHee apudmeTndeckoe. OcBauBaTh Ha 0a30BOM YpPOBHE MOHSITHA: YUCIOBOM
CTATHCTHKA Menuana ynciaoBoro Habopa. Y cTOMUYMBOCTh METUAHBI. HaOOp, Mepa IEeHTPAIbHON TEHJCHIMH (Mepa LIeHTpa), B
8 ) [Ipaktuueckas padora «CpenHue 3HAaUCHUS. TOM YHCII€ CpeiHee apuPMeTHIecKoe, MeIMaHa.
HauOonpiiee 1 HauMmeHblllee 3HAYEHHUS YHMCIOBOTO Habopa. | OmmcbIBaTh CTATHCTUYECKHE JIAaHHBIE C  IOMOIIBIO
Pa3zmax. cpeaHero apu(METHYECKOro U MeAnaHbl. Pemars 3aqaun
(c ucmosb30BaHUEM 3pUTEIBHOM HArJAAHOCTH H/HIU
BepOaIbHOU OIOPHI)
HN3yyarps cBOMCTBA CPEIHMX, B TOM YKCIIE C ITIOMOIIBIO
U(POBBIX PECypcoB, B XO0Ji€ MPAKTHYECKUX padoT, (C
HaMpaBJIsIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HauMeHbIllee 3HaUeHHsI YMCIOBOT0 MacCUBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJONH  JAHHBIX M LEIAMHU
WCCIICIOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CnyuyaiiHasg U3MeH4YMBOCTb (mpuMepsl). YacTora 3HaueHUl B | *OcBauBaTh NMOHSITHS: YacTOTAa 3HAYEHUH B MacCUBE
N3MEHYHUBOCTH MaccuBe JaHHBIX. [ pynmupoBka. ['ucrorpaMmel. JTAHHBIX, TPYIITHPOBKA TAHHBIX, THCTOIPaAMMA.
(6 4) [TpakTtuyeckas pabora «CiydaiiHas H3MEHUUBOCTB». ™ CTponTh TUCTOrPaMMBI 110 00pasily

OcBauBaTh rpa@uIecKue MPEICTABICHUS PA3HBIX BUIOB
Cly4yalHOH HM3MEHUYMBOCTHU, B TOM YHCIE C MOMOILBIO
U (PPOBBIX PECYpCOB, B X0J1€ MPAKTUUECKON PabOTh. >




BBenenue B
Teopuio rpagos
49)

*T'pad, Bepuna, pedpo. IlpeacraBienne 3agauu ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiMHBL. Yucio pédep u
cymmapHas crerneHb BepmwH. Llens u mukn. [lyte B rpade.
[IpencraBnenne o cBsizHOcTH Tpada. O6xox rpada (diIepoB
nyth). [IpencraBinenne o6 oprueHTUPOBaHHBIX Tpadax.™

*OcBaunBaTh NoOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIIIMHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcy:xxaaTh pemieHHe 3aa4y¥M  Ha IIOUCK CYMMBI
creneHeld BepmuH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax ¢
HaIPaBJISIONIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TIPE/ICTABICHUS 3agad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOSTHOCTECH, APYrHX
NpeIMETOB ¢ ToMolmbplo rpadoB  (KapThl, CXEMBI,
DJIEKTPUUYECKUE IIeTIH, (YHKIMOHAIBHBIC COOTBETCTBHS)
Ha npumMepax. *

BepositHOCTB M

*Cny4aliHbI ONBIT M Cily4ailHOe coOblTHE. BeposTHOCTH U

*OcBauBaTh MOHSTHSI: CIYYallHBIN ONBIT U CIIy4aiiHOE

4yacToTa yacToTta coObITHS. Posb ManoBEpOSTHBIX W NPAKTUYECKH | COOBITHE, MaJOBEPOATHOE U IPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHH B MpUpoje U B oOmecTBe. MoHera u | cOObITHE.

coObITHSA UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

49) [TpakTrueckas pabora «Hacrora BbIIafieHus opiaan.™ npuUpoJie M OOIIECTBE HAa BAXXHBIX MpUMEpax (aBapwu,
HECYaCTHBIE CIIy4au, 3amuTa NIEPCOHAJIBHOMN
nH(popMaluu, nepeaada JaHHbIX).
M3yuaTrh poib KIIACCUYECKMX BEPOSATHOCTHBIX MOAEIEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTh 4acTOTY COOBITMH B HPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIE C MOMOILIBI0 LU(POBBIX
PECypCoB, B X0/1€ MPAKTUYECKONH pabOThL. ™

O06o00menue, [IpencraBnenne  paHHbiX.  OmnwucarenbHass — cTtaTHcTUKA. | [OBTOPATH M3YUYEHHOE U BBLICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB cily4aifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3a1a4yu Ha NpeACTaBICHUE U ONKMCAHUE JAHHBIX

c MIOMOILBIO U3yUYEHHBIX XapaKTepUCTUK C
HaITPaBJISAOIIEH TOMOIIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHBIX COOBITHI,

MaJIOBCPOATHBIX u IMPAKTUYICCKHN JOCTOBCPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKa

8 kiacc (34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHoOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwucarenbHas — CTATHUCTHKA.
Crny4aitHast ”3MeHUUBOCTh. Cpe/THre YMCIOBOrO Habopa.
Cnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpasibHasi KOCTb.

IloBTOpPSAITH M3Y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IIPEACTABJICHUE M OINHMCAHME JIAHHBIX C IIOMOIIBIO
W3YYECHHBIX XapaKTEPUCTHUK.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha

IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JAHHBIX M OINHCAaHUE
CIIy4ailHOM U3MEHYUBOCTH.
Pemars 3amaum (mo
omnpezaeieHue 4aCTOThI CIIy4alHBIX
o0cyxieHue IIPUMEPOB CIIy4alHBIX COOBITHI,
MaJIOBEPOSATHBIX 51 MIPAKTHYECKU JIOCTOBEPHBIX
CIly4yaliHBIX COOBITMH, HUX PpOJU B MPUPOJE M KU3HU
YeJI0BEKa.

BH3yaJbHOH oOmope) Ha

COOBITHH,

OnmucareabHas
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcust yucioBoro Habopa. CraHmapTHoe
OTKJIOHEHHUE YMCI0BOro Habopa. JluarpaMmsl pacceMBaHus. ™

*OcBauBaTh TOHATHA: JHCIEPCUS U CTaHJApTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTHU XAPaAKTCPHUCTHUKU IJIA
OTHMCAaHUS PACCEUBAHUS TAHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HNOTE3bl 00 OTCYTCTBUU
WM HAJMYWU CBSI3H 10 IMarpaMMaM pacCeuBaHUsI.
CTpOI/ITb AuarpaMmbl  pacCC€UBAHUA 110 HMCIONIUMCA
JAaHHBIM, B TOM YHCIIE ¢ TIOMOIIbIO KOMITbIOTEpa (mocie
COBMECTHOTO aHau3a).™




Mmuo:kecTBa
(4 9)

MHokecTBO, MOAMHOXKECTBO. Omnepanuu Haj MHOXECTBAMH:
oObenuHeHHe,  mepeceueHue,  jgonosHeHWe.  CBoMCTBa
orepanuit HaJ MHOKECTBaMU: MEePEeMECTUTENBHOE,
codeTareIbHOE, paclpeACIUTEIbHOE, BKIFOUCHHMS.
['padmyeckoe mpecTaBICHIHE MHOXKECTB.

OcBauBaTh NOHSATHS: MHOXXECTBO, SJIEMEHT MHOXECTBA,
MIOJTMHOXECTBO.

BoInogaHaTs onepanun HaJ MHOKECTBaMHU:
00beIMHEeHHE, TIepECeUeHHE, ToToJIHEeHHE (110 00pasiry).
Hcnoan3oBarh CBOICTBA: IIEPEMECTUTEIBHOE,
COYETATEIIFHOE, paclpeAeIuTeIbHOe, BKIOYCHUS (C
WCIIOJIb30BaHUEM BU3YAJILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBleHUEe MHOXKECTB
IpPU ONMHCAHUU PEAThHBIX MPOILECCOB W SIBICHUM, NPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYECOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyuaiinbie COOBITHSL.
bnaronpustcrByromue 3JIEMEHTapHbIE COOBITHSL.
BepositHoctu  coOpiTuii.  OnbITBI € paBHOBO3MOKHBIMU
3JIeMEHTapHBIMU cOObITUAMU. CitydaiiHbIi BBIOOD.
[IpakTuueckas padota «ONbITH C PABHOBO3MOKHBIMU

QJICMCHTAPHbBIMHA COOBITHSIMU.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CllydaiiHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarONpHUATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTENH COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITUH CilydaiiHOro
onbiTa (C MCHOJIb30BAaHUEM 3PUTEIIBHON HAIJSAHOCTU
U/Win BepOaIbHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTENH COOBITHI
B ONbITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAaHUEM  3PHUTENbHOM  HAIJSAHOCTH — W/WIH
BEepOATHLHOM OTOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMU
AIIEMEHTapHBIMU COOBITUAMHU (C MUCIOJIB30BAHUEM MOHET,
UTPAJIbHBIX KOCTEH, JOpYTUX MoJieeit)
B XOJ€ TMpakTU4YecKod paboThl (C MCMHOIb30BAaHUEM
BHU3YaJbHOU ONOPBHI).

BBenenue
TeopuIo rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTh  IIyTH,
CYILIECTBOBAaHHE BHCAUYEH BEPLUIUHBI, CBSA3b MEXKAY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHoxeHus . ™

*QOcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 ImuKia,
BHCsYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JTMaMeTp JiepeBa.




H3yuaTh cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTh IIYTH MEXIYy JBYMs
BEpILIMHAMU, CBS3b MEXKJY YHUCIOM BEPIIMH U YHUCIOM
pedep.

YuyacTBoBaTh B 00CYXKIEHHM peLIeHHsl 3aJa4d Ha
IIOMCK U MEPEUMCIICHUE IyTeHd B JEpEBE, OINpPEICIICHHE
yuciaa BeplinH win pédep B nepeBe, 00Xoa OMHApHOTO
JepeBa, B TOM 4YHUCJIE€ C [PUMEHEHHEM IIpaBUjIa
YMHOXEHUS.™

Cayuaiinble
coObITHS
84)

*TIpotuBomnonoxkHoe  cobwsiTve.  marpamma  Ditnepa.
OO0benuHenne u rmnepeceueHue coObITU. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BepoaTHocTed. IlpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEW.  YCIOBHas  BEPOSITHOCTb.
HeszaBucumpbie  coObiTusi.  IlpeacraBiienune — cirydailHOTO
SKCIIEPUMEHTA B BU/JIE iepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IPOTHBOIIOJIOKHbIE
cOOBITHSI, OMepanuu Haja COOBITUSIMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHS.
H3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHIA ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEH).
YuyacTBOoBaTH B 00CY/KI€HHM pellieHUs 3aJa4d, B TOM
Yrclie TeKCTOBBIE 3aJ]aul Ha OINpeeNieHuEe BEpOsSTHOCTEH
O0OBEIMHEHUSI U TIEPECEUCHMs] COOBITHMM C IMOMOIIBIO
YUCIOBOM mpsAMOM, aumarpamm Oilnepa, (GOpMyIbI
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBatsp TMOHATHSA: IIPABUJIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS JIEPEBO CIYYaHOTO OMBITA.
N3yuats cBoiicTBa  (OmpenesneHus)
COOBITHH.

YuyacTBoBaTHL B 00CY:KI€HHHM PpPelIeHUs 3aJa4M Ha
oIpeieIeHne U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTh B 00CY’KJA€HHUM pellleHMs 3aJa4yd Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEBA CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

O0001meHue,
KOHTPOJIb

[IpencraBnenne nanHbix. OnucatenbHas craTuctuka. ['pader.
BeposTHOCTh CIIy4aitHOTO COOBITHSI. DneMeHThI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.




CR))

KOMOWHATOPUKHU.

Pemath 3aauu Ha NPECTaBICHUE U ONMCAHUE JaHHBIX
c HOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPHI).

*YyacTBOBaTh B O0CY:KI€HHUHM pelleHus™ 3agauMm C
pUMEHEHHEM TpadoB.

Pemath, 3agaum  Ha  HAXOXICHUE  BEPOSTHOCTH
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B O0CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHUS U MTEPECEUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUN U JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHM pelleHHs™ 3ajayM Ha
nepevrciIeHne KoMOUHaIMi (41cia nepecTaHoBOK, YncIia
COYeTaHWil), Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHI C
OPUMEHEHUEM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (34 v)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0IHXCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpencraBnenue

JAaHHBIX. OnucarensHas

CTaTUCTHKA.

Onepanuu Hag coObITUIMEI. He3aBUCHMOCTH COOBITHH.

IloBTOpPSITH W3y4E€HHOE W BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTh 3a1aum Ha TIPE/ICTABIICHUE U ONTMCAHUE JAHHBIX.
Pematp 3agauMm  Ha  HaxXOXICHUE  BEPOSTHOCTEH
00BbEIMHEHUSI W TIEPECEUEHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
IIPEACTABJICHUI U IepeBaA CIIy4alHOTO OIBITA.




Pemiarh 3agayM Ha TepevrclIeHUe KOMOWHAIMK (dymcia
IIEPECTAaHOBOK, 4YMCJIAa COYETaHUI), Ha HaXOXKICHHE
BEpPOSITHOCTEN COOBITHI c IIPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHCIE C HCIOJIb30BAHUEM
TpeyrosnbHuKa [lackans

9J1eMEeHTHBI
KOMOMHATOPUKH
49

KombOunaropHoe mnpaBuino ymHOxeHus. [lepecTaHoBKH.
®dakropuan. CoueTtaHuss U YUCIO COYECTaHHH. *TpeyrobHUK
[Tackans.™ [IpakTuueckas pabota «Bbruncnenue
BEPOATHOCTEH C HCIOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIHN
AJIIEKTPOHHBIX TAOIUIIY.

OcBauBath Ha  0a30BOM  ypOBHe  TOHSTHA:
KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS, YHNOPSAIOYCHHAs
nmapa, TpoiKka OOBEKTOB, NEPECTaHOBKA, (haKTopual
Yyclia, COYETaHHWEe, 4YHCIO COYETaHHH, *TPeyroiabHHUK
[Tackans.™

Pemats nmpocreiilide 3agauM  Ha  IEPEUYHUCIICHUE
YIIOPSTOYEHHBIX nap, TPOEK, NepeYHCIICHIE
MEPECTAHOBOK W COYETAHUW DIEMEHTOB PA3IUYHBIX
MHOXECTB (110 00pasiy).

Pemiath mpocreiimme 3amauyM Ha NPUMEHEHHE 4YHCIa
codeTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OMHOM
HproToHa) (¢ HanpaBISIFOIIEH TOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHWKY, 3aJadd Ha
BBIUUCIIEHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MPAaKTHUYECKON padoThl (C
BHU3YyaJIbHOW ONOPOIA).

I'eomeTpuueckas
BEPOSITHOCTH
(4 4)

*T'eomerpuueckast BeposATHOCTb. CiydaliHbI BEIOOp TOUKH U3
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.*

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YyacrBoBark B O00CY:KICHMHM pelIeHUs] 3aJa4H Ha
HaXO0XJIEHUE BEpOSITHOCTEH B OMNBITaX, NPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OoTpe3ka
WM IyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA™

HUcnuiTanus
bepnyinu
(6 4)

Hcneitanne. Yenex u Heymada. Cepusi HMCHBITAaHMM 110
nepsoro ycnexa. HMcnoelrtanus bepnymm. BepostHOCTH
coObiTuii B cepun wucnbiTanuii bepuymmu. IlpakTuueckas
pabota «VcnsiTanus bepHymany.

OcBanBaTh Ha 0230BOM YPOBHE IOHSITHSA: UCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B CIBITAHUU (YCIEX U Heyaaya),
cepus HUCHBITAaHWM, HACTYIUICHHE MIEpBOro ycrexa
(meynaum), cepust ucnbITanuii bepHysm.

Pemate npocreiiliMe 3aja4M  HAa  HaXOXJICHHE




BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4Hcie ¢ IPUMEHEHHEM (OpMyJbl CyMMBI
reOMETPUYECKOM Mporpeccuu (C ONopoil Ha CIPaBOYHYIO
nHpopManum).

Pemiate mpocreiimime 3axa4yd Ha  HAXOXIACHHE
BEPOSITHOCTEH  DJIEMEHTApHbIX COOBITUH B  cepuu
UCIBITAaHUN bepHyuM, Ha HaX0XACHUE BEPOSATHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUN
bepuysum (¢ BU3yallbHOHN ONOPOiA).

H3yuyaTh B X01€ NpaKkTHYeCKOH padoThI, B TOM YUCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu ucnslTanui bepnyinu

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJMYMHA W PACHPENEICHUE BEPOSTHOCTEM.
Maremarnueckoe OXHMJIAHHE W JHUCIEPCHsS  CIy4alHOHR
BelIMYMHBL. [IpuMepel MaTeMaTHMYecKOro OXHUAAHUA Kak
TEOPETHYECKOI0 CPEHErO 3HAYCHM S BEIIMYHHBI.

[TonstTue o 3akoHe  Oonbiiux  yucen. 3mepenue
BEPOSITHOCTEW C IOMOLIBIO 4acToT. IIpuMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouth Ha 0a230BOM YPOBHE NOHSITHA: CllydalHas
BEJIMYMHA, 3HAYCHUE CIIy4alHOM1 BEJINYMHBI,
pacnpezesieHue BEPOSATHOCTEN.

HN3yuyats u o0Cy:KIaTh IPUMEPBI JTUCKPETHBIX U
HENPEePbIBHBIX CIyYaiHbIX BEJIUYUH (POCT, BEC YEIOBEKA,
YUCJICHHOCTD HaceJeHus, Ipyrue U3MEHYMBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJEINIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaliHBIMU OIbITaMH (OpocaHue MOHETHI, HIpajbHOMN
KOCTH, CO CITy4yaliHbIM BHIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
MaTE€MaTH4YeCKOe OKMUJAHUE CIIy4alHOW BEIMYUHBI KaK
TEOPETUUECKOE cpenHee 3HA4YCHHUE, Jucrepcus
CIIy4allHOM BEJIMYMHBI KaK aHAJOr AMCIEPCHH YUCIOBOIO
Habopa.

Pematp 3ajaum Ha BBIUMCICHUE MAaTEMAaTHYECKOIO
OXKHMIAHWS W JUCIIEPCUUM  JUCKPETHOM  CIly4aiHOU
BEJIMYUHBI 110 3aJJAHHOMY PaCIIpPEACIICHUI0, B TOM YHUCIIE
3ajjay, CBSI3aHHBIX CO CTPAaxOBaHUEM M JOTepesMH (C
HaIPaBJISAIONMIECH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM OXHJIAHUEM U




JIUCIIEPCUEN HEKOTOPBIX pACHpPENCICHUH, B TOM YHUCIE
pacnpeesieHusl CIy4alHOW BEJIIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUU UCHBITaHUHN bepHyium.

M3yyaTr, 4acTtoTy CcOObITHS B  MOBTOPSIOILUXCA
CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHUTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3Ka K €r0 BEPOATHOCTH.

Pematy 3ajaum  Ha U3MEpEHUE BEPOSATHOCTEM C
MOMOILBIO YaCTOT (C HANpaBIIAIOLIEH TOMOLIBIO).
OOcykmaThb  poib  3aKoHa  OOJNBIIMX  YHCeNT B
000CHOBaHUHU 4aCTOTHOI'O MeToJa U3MEpEHUs
BEPOSITHOCTEH.

OOcy)naTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAE U B JKU3HU
YeJI0BEKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienne  JaHHBIX.
BeposiTHOCTB CIIy4aliHOTO COOBITHS.
koMOuHaTopuku. CiydaliHble BETUYMHBI U pacIpe/IesICHUS.

OmnucareiibHass  CTAaTHUCTHKA.
OJIEMEHTHI

I[loBTOpPSAITH H3y4E€HHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTn 3a1a4u Ha IPEACTABICHNUE U OMMCAHUE TAHHBIX.
Pemars, 3amaum  Ha  HAaxXOXIEHUE  BEPOATHOCTEU
COOBITUH, B TOM YHCIIE B OMBITAX C PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00BbEIMHEHUSI W TepeceYeHus COOBITHM, BBIYUCIATH
BEPOATHOCTH B  ONBITAX C€ CEPUSAMH  CIIy4alHBIX
UCIBITAaHUH
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