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I[TOACHUTEJIBHA A 3AIIMCKA

AnantupoBaHHasi paboyas mporpamMma Mo MaTeMaTHKe A 00YyJaroIIuxcs C
3a/IepKKOM ncuxuyeckoro passutusa (nanee — 31IP) Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsI TOATOTOBIEHA Ha OcHOBe {DeaepanibHOrO0 TrOCYAapCTBEHHOTO
o0pa30BaTeNbHOTO  CTaHAapTa OCHOBHOro oOumiero oOpaszoBanus  (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O00),
allanTHPOBAHHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
11 00y4aroIIUXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310poBbsi MBOVY IlIkosbl
No87 r.o. Camapa.

O0mas xapakTepucTuka yuye0Horo npeamera «MaremMaTuka

VYyebnunii mpenmer «MaremaTuka» BXOAUT B MPEAMETHYIO 00JIacTh
«Martematnka u uHpopMmaTHKa». OH CIMOCOOCTBYET pPAa3BUTHUIO BBIYUCIUTEIBHOM
KyJIbTYpbl M JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS MOJIb30BAThHCS
QITOPUTMAMH, a TaKXe€ MPUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOJHMMBIX B
MOBCEIHEBHON >ku3HM oOydaroniuxcsi ¢ 3[IP. VYueOHblli mnpeamer pa3BUBaeT
MBIILJIEHUE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIMOHAIBbHYIO TI'PAaMOTHOCTD,
YMEHUS  BOCHPUHMMATh M KPUTHYECKM  aHAIM3UPOBaTh  MH(MOpMaiuio,
MPEAICTABICHHYIO B PAa3JIMYHBIX (popmax.

OOyueHne MaTeMaTUKe JAET BO3MOXKHOCTh pa3BHBaTh y oOyvaroniuxcs ¢ 311P
TOUHYIO, pPAlMOHAJIbHYI0 U WHGOPMATUBHYIO pedb, yMEHHE OTOMpaTh HamOojee
MOJXOSIINE SI3bIKOBBIE, CUMBOJUYECKUE, IPAPUUECKUE CPEACTBA ISl BBIPAXKECHUS
CYKJIEHUI U HATJIAJHOTO UX MPEACTaBICHUS.

Heo6xoaumMbpiM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJKOBAHHUH
gBIseTcsl  o0Ilee 3HAKOMCTBO C€ METOJAMHM  TMO3HaHUS  JACHCTBUTENBHOCTH,
MIPE/ICTABICHHUE O MIPEIMETE U METOAaX MAaTEMATUKH, UX OTJIIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX M F'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEMaTHUKH
JUISL pelIeHUs] HAYYHBIX W TPUKIAJHBIX 3adad. TakuMm oOpa3oM, MaTeMaTU4yecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaa B hOPMHUPOBAHUE OOIICH KyIbTyphl YEIOBEKA.

N3ydyeHne MareMaTUKH TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHUIO
YeJIOBEKa, MOHMMAHUIO KpPAacoThl W HU3SIECTBA MATEMATHYECKUX PACCYXKICHUU,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[Iporpamma oTpaxkaetr cojepxkaHue oOyueHus mpeameTry «MaremaTuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeIbHbIX NoTpeOHOCTEH oOyyatouuxcs ¢ 3[1P. OBnanenue
y4eOHbIM IpeaMeToM «MaTemaThuka» NpeCTaBIsIeT ONPENeICHHYIO CIOXHOCTh s
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcsa ¢ 3I1P nambosiee BbIpa)keHbI OTCTaBaHUS B
Pa3BUTHHM CIOBECHO-IOTUYECKUX (OPM MBIIUICHUS, T03TOMY aOCTpakTHbIE W
OTBJICYEHHBIE KAaTErOPUHU UM TPYIHOAOCTYINHBI. B TOKe BpeMs MpU CHEUUaTbHOM
oOydyeHHH oOOyd4arolmuecs MOTYT BBINOJNHATh 3aJaHus 1o anroputMmy. OHH
BOCIIPUHUMYHMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh MEPEHOC HAa aHAJIOTMYHOE 3aJaHue
YCBOEGHHOTO crocoba pemeHus. CHUXKEHHE Pa3BUTHSI MBICIUTENbHBIX ONEpaluil U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JCUCTBUM MPUBOASAT K HEAOCTATOYHOMU
OCMBICJIEGHHOCTH COBEPIIAEMbIX YUEOHBIX ACHCTBUNA. Y 0Oydarommxcs 3aTpyaHEHbI



CUYETHBIE BBIUYMCIICHHS, NPOU3BOAUMBIE B yMe€. B NMHUCbMEHHBIX BBIUHUCICHHUSIX OHHU
MOTYT TPOMYyCKaTh OJUH W3 MPOMEXKYTOUHBIX miaroB. [Ipu paboTe ¢ YMCIOBBHIMU
BBIPQOKCHUSMU, BBIYMCICHUEM KX 3HAYCHHUS MOIYT HE YJIEpPKUBATh IPABUIbHBIN
nopsok AeiictBuid. [Ipu ynpormenun, mpeoOpazoBannu BeipakeHnit yuammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO INMPHUHATHh PELICHUE O IMOCIEI0BATEIbHOCTH BBIITOJIHECHUS
nercTBuii. KOHKPETHOCTh MBILIICHUS OCJOXKHSAET YCBOCHUS HaBbIKA PELICHUS
YPaBHEHMM, HEPABEHCTB, CUCTEMbl YpaBHEHUU. VM ManomoCTynmHO COBEpIICHHE
00paTUMBIX ONEPALIHA.

Huszkuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpalui, HEIOCTaTO4YHas
00OOIIIEHHOCTh MBIIIUICHUS] 3aTPYJIHAIOT HU3y4deHUue TeMbl «DYyHKIUU»: TpH
onpeneneHny  (QYHKIIMOHAIBLHOM 3aBUCUMOCTH, TIPH OMNHCAHUHM TpaduuecKoit
CUTYAIINH, UCTIOJIb3YysI T€OMETPUUCCKHH, anreOpandeckuii, GyHKIIMOHATHHBINA S3BIKH.
Hepenko yuamiuecs He BUIAT pa3HUIBI MEXKIY OOJACTBIO OmpeencHus] GYHKIMA U
00J1aCThIO 3HAUYCHUH.

Pemenune 3amau compsikeHO C TPYIHOCTSAMH O(DOpMIIEHUSI KPaTKOW 3aIucu,
MIPOBE/ICHUSI aHAJIM3a YCJIOBUS 3aJ]a4M, BbIIEJIEHUs cyliecTBeHHOro. O0yuaromuecs ¢
3IIP 3aTpynHsAIOTCS clenaTh YMO3AKIIOYEHUE OT OOIIero K YacTHOMY, HEPEAKO
BBIOMPAIOT  HEpAlMOHAIbHBIE CHOCOOBI  PEIICHHS, WHOI/a OTPAaHUYMBAIOTCS
MaHHUIYJIALUSIMH C YACITAMH.

[Ipu w3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTAJIKUBAIOTCS C  TPYAHOCTBIO  JenaTbh  JIOTUYECKUE  BBIBOJABI,  CTPOUTH
MIOCJIEIOBATENBHBIC pacCyXaeHus. HenpoyHble 3HaHNSI OCHOBHBIX TEOPEM F€OMETPHUU
MPUBOJNT K OIMMOKAM B PEIICHHH TeoMeTpuyeckux 3amad. OOyuaromuecs MOTYT
MOAMEHUTH (POpMYITy, HETIPAaBUILHO MPUMEHUTH Teopemy. K cepbe3HbiM ommbkaM B
pelIeHUr  3a7Ja4  MNPUBOASAT  HENOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npejcTaBiieHusi. VM CJI0KHO BBITIOJIHUTH YEPTEXK K YCIOBUIO, B MUCHhbMEHHBIX paboTax
OHM HE MOTYT MPUBECTH OOBICHEHUE K UEPTEKY.

To4HOCTHh 3alIOMHWHAHMS M BOCHPOU3BEIICHUS YU4€OHOTO Marepuaia CHUKEHbI
0 NpUYMHE CIa00CTH MHECTHYECKOW JEATEeIbHOCTH, CYXKEHHUs oObeMa IMaMSsTH.
Oo6yuatomumes ¢ 3P Tpebyercs Ooibllie BpeMEHM Ha 3aKperieHHe Marepuala,
aKTyaju3alus 3HaHWUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jns  mpeonosieHUsT TPYAHOCTEH B M3Yy4YEHUH Y4eOHOro MpeaMmeTa
«Maremartuka» MpoU3BOAUTCS aganTaiusi o0bema U Xxapakrepa yueOHOro Marepuana
K MO3HABaTEJIbHBIM BO3MOXKHOCTSIM yuamuxcsi ¢ 3[1P. Cnengyer yueOHbIN MaTepuan
MPENOHOCUTh HEOOJBITUMHU TOPLUSIMH, YCIOXKHSASI €ro TMOCTEINEHHO, U3bICKUBATh
CrocoObl  aJanTalMi  TPYOHBIX 3aJaHUl, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMUTEJBHBIC; VCKJIIOYATh OT/AEJbHBIC TPyJHBIE JI0KA3aTeNbCTBA;
TEOPETUUECKUN MaTepuanl PEKOMEHAYETCS H3y4aTb B MPOLECCE IMPAKTUYECKOU
JEATENIbHOCTA MO pelleHuto 3agady. OpraHudeckoe €IUHCTBO MPAaKTHUYECKON U
YMCTBEHHON JESTEIbHOCTH Yy4YalllUXCsl Ha YypoKaXx MaTeMaTUKU CIIOCOOCTBYIOT
MPOYHOMY U CO3HATEJIIbHOMY YCBOCHHMIO Oa3MCHBIX MAaTeMaTHUYECKUX 3HAHUU U
YMEHUM.



He.]'ll/l H 3aaY1 U3YyUYCHUSA y‘lEﬁHOI‘O npeamerTra «MareMaTukKa»

[TpuopuTeTHBIMU LIEAMHU 00YUYEHHUSI MaTeEMaTUKE B 5—9 Kitaccax sSBISIOTCS:

" (opMHUpOBaHUE LIEHTPAJIBHBIX MATEMATUUYECKUX MOHATUH (YUCIIO, BEIUYMHA,
reoMerpuyeckass  Qurypa,  INepeMEHHas,  BEpPOSTHOCTb, byHKUMA),
00ecreynBaoINX MPEEeMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTE€MaTUYECKOIrO
obpazoBanust oOyyvaromuxcs ¢ 3I1P;

* noaseneHue oOydarommxcd c¢ 3[IP Ha pocTymHOM [uisi HHUX YPOBHE K
OCO3HAHMIO B3aMMOCBA3M MATEMATHKHA M OKPYXAOIIETO MHUpPA, MOHUMAHUE
MaTE€MaTHUKH KaK YacTU OOLIEH KyJIbTYyphl YEIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJIbHbIX U TBOPYECKHUX CMOCOOHOCTEM O00ydYarommxcs ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKU;

* (popmupoBaHuEe (QYHKIHMOHAIBHOM MaTeMaTHYeCKOM I'paMOTHOCTH: YMEHUs
pacrmo3HaBaThb MPOSIBJICHUS MAaTEMaTHYECKUX IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX )KU3HEHHBIX CUTyalUsAX U IIPU U3YUYECHHUU IPYTUX
y4eOHBIX TMpPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(GopMyaMpOBaTh HMX Ha S3BIKE MATEMAaTUKH M CO3/1aBaThb MaTEMaTHYECKUE
MOJENH, INPUMEHATh OCBOCHHBIM MAaTEMAaTHYECKUM anmapar i pPEIIeHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, HWHTEPIPETUPOBAaTH W  OLICHMUBATH
IIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHHe ATUX LEeIell 00eCeYMBAETCs PELICHUEM CIIEIYIOIINX 3a1ay:

* ¢opmupoBath y oOydaromuxcs ¢ 3[IP HaBeikM y4eOHO-TIO3HABATEIHLHON
NEeATENbHOCTH: IUIAHUPOBaHUE palbOThl, MOWCK pPALMOHAIBHBIX IyTEH ee
BBIITOJTHEH NS, OCYIIECTBIEHNS CAMOKOHTPOJIS;

" CIOCOOCTBOBATh HHTEIUIEKTYaJIbHOMY DPAa3BUTHIO, (OPMHUpPOBATH KadyecTBa,
HEOOXOMMbIE YEIOBEKY JIJIs MTOJIHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AEATEIBHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTH K MPEOI0TICHUIO
TPYXHOCTEMN;

* (popmHupoBaTh KIHOYEBBIE KOMIETEHIMM Y4YalUXCS B paMKax NpPeIMETHON
obnactu «Maremaruka 1 HHGOPMATHUKAY,;

" pa3BMBaTh NOHATUHHOE MbILIUIEHUS 00yyatonuxcs ¢ 3I1P;

" OCYHIECTBIJISITH KOPPEKIUIO MO3HABATENBHBIX IpolieccoB oOydaromuxcs ¢ 311P,
HEOOXOJMMBIX JUJII OCBOEHHS NPOrpaMMHOr0 Marepuaia M0 Y4eOHOMY
IIpEeIMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCALIMK OOpa30BaTENbHBIX Ae(PUIIUTOB
B OCBOCHMH IPEAIIECTBYIOIIETO MPOrPaMMHOI0 MaTepraia y oOydarommxcs ¢
311P 1 HETOCTAaTKOB B NX MaTEMaTUYECKOM Pa3BUTHH;

" chopMHpOBaATh yCTONUHMBBIA HHTEPEC yUALTUXCSA K IPEIMETY;

" BBISBIIATH U pa3BUBATh MaTEMaTHUYECKHE U TBOPUYECKUE CIIOCOOHOCTH.
OcCHOBHBIE JIMHUM COJEpkKaHUSA Kypca MareMaTuku B 5—9 kiaccax: «Hucna u

BEIYHCIICHUS», «AnTeOpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBA»), «DyHkmum», «leomerpus» («l'eomerpudyeckue GUTYpsl U UX
CBOMCTBa», «3MepeHrne reOMEeTPUYECKUX BETUUYHUHY), « BEpOATHOCTh U CTaTUCTUKAY.



JlaHHble TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXk/aasi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJ[HA OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumojieicTBu. Kpome »5Toro, ux oOBEAMHSET JIOTUYECKas COCTaBIISIOIIAS,
TPaJAWIIMOHHO TPUCYIIas MaTeMaTHKE M TPOHU3BIBAIONIAS BCE MaTEMaTHYECKUE
Kypchl W conaepxarenbHple JmHHH. CdopmynupoBanHoe B DeaepaibHOM
roCyJapCTBEHHOM 00pa3oBaTebHOM CTAaHJIAPTE OCHOBHOTO OONIET0 0Opa3oBaHUS
TpeOOBaHNE «YMETh ONEPUPOBATH TMOHATHUSIMH: OIpPEIeSICHHEe, aKCuoMa, TeopeMma,
J0KA3aTeILCTBO; yYMEHHUE pACIO3HABATh WCTUHHBIE W JIOKHBIC BBICKA3bIBaHUS,
MPUBOJNTHh TPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPHUIIAHUS
BBICKa3bIBaHUI» OTHOCHTCSI KO BCEM KypcaM, a popMHUpOBaHUE JIOTHUCCKUX YMEHUHN
pacnpenenseTcs IO BCeM TojaaM OOyYeHHS Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHMsSI aJaNTUPOBAHHOW padodeil MpOrpaMMbl, PpaclpeieT€HHBIM IO Tojam
oOy4eHHs, CTPYKTYpUPOBAaHO TaKUM OOpa3oM, 4dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOTIpOCaM oOydaromuecss oOpariajnch HEOJHOKPATHO, YTOOBI
OBJIAJICHAEC MATEMATHUYCCKUMHU TIOHSATHUSMU W  HABBIKAMH  OCYIIECTBISIIOCH
MOCJICTIOBATEIHHO U MTOCTYMATEIBLHO, C COONIOACHIUEM TIPUHIIHIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHWS BKJIIOYAINCH B OOIIYI0 CHUCTEMY MaTEMaTHYECKUX TMPEICTaBICHUN
oOyuaromuxcs ¢ 3I1P, pacumpsis u yrinyOusis e€, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE
cBs3u. OOmME ey U3ydeHus ydeOHoro npeameTa «MaTeMaTukay IpeIcTaBICHbI B
OCHOBHOM paboyeil mporpaMMe OCHOBHOTO OOIIEro 00pa3oBaHMs.

Oco0enHocTH 0TOOPA M alaNITALMM Y4e0OHOT0 MaTepHaJia 0 MaTeMATHKeE

ApnanTupoBaHHas OporpaMma IMpPeIyCMaTpUBAaeT BHECEHUE HEKOTOPBIX
U3MEHEHUH: YMEHbIICHHE 00beMa TEOPETUUECKUX CBEJCHHM, BBIHECEHUE OTAEIbHBIX
TEM WIH ULENbIX pa3/ej]oB B Marepuanbl i O030pHOr0, O3HAKOMMTEIBHOIO
W3YYECHUS.

HN3menenus nporpammsl B 5-9 kiaccax

MaremaTruka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE HW3Y4YAOTCA CIEAyIOIMUE TeMbl: «PuMmckas
wymepanusi», «PaBabie  Quryps», «lwmmanp, komyc, map», «KyO»,
«IIpsamoyroneHbIl napaienenuien», «llepemenienue no KOOpAUHATHON HPSIMOI»,
«Monynp uucnay, «HucioBble MpoMEeXyTKH»; «Macmrtady (u3ydaerca B Kypce
«I"eorpadusy); «M300paxkeHne reoMmeTpuueckux GUryp Ha HETMHOBAHHOM Oymare
UCIIOJB30BAaHUEM LHPKYJIA, JIMHEWKH, YrOJbHUKA, TpaHCHoOpTupa», «JlnuHa
OKpyx)HOCTH», «llmomane kpyra», «llapamnensnsie npsmeiey, «lleprnenaukyispHbie
npsiMbie», «OceBasi U LIEHTpAJIbHAsI CUMMETPUN» (U3y4aeTcsi B Kypce F€OMETPUH);
«beckoHeuHble TEpPUOAMYECKUE JAeCATUYHBbIE ApoOu. JlecaTHuHOE NpUOIMKEHHE
OOBIKHOBEHHOU ApOoOM» (M3ydaeTcs B Kypce aireOph).

YMEHBIIEHO KOJIMYECTBO YAaCOB HA CIEAYIOLIME TEMBI: «Pemenne JornaecKkun
3amau», «limHa orpeskay, «lllkansl»y, «PacnpenenurenbHblli 3aKOH YMHOXKECHUS,
«3anmuch  Opou3BeACHHS ¢ OyKBEHHbIMH  MHOXuUTensmu», «lloctpoenue
KOH(Urypanuii U3 yacted NpsAMON, OKPYXHOCTH Ha HEIMHOBAHHOW W KJIETYATON



oymare», «Jlenurenu u kpatHbie. [Ipusnaku aenumocTtn», «Haumbonpmmi oOmmit
JeNUTEeNh U HauMEHbIee obIiee kpaTHoe. JlenMMOCTh CyMMBbI U MPOU3BEACHUS.
«IIpuBenenne apobu K HOBOMY 3HaMeHarento», «HaxokneHuwe dacTu 1EIoro u
nejaoro mo ero 4dactm». «OKpyrieHue IecATUYHBIX npoOei». «PermeHue 3amay
nepebopoM Bcex BO3MOKHBIX BapraHTOBY. «CocTaBlieHHEe OYKBEHHBIX BRIPAKCHUH 11O
YCJOBUIO 3a/laun». BrIcBOOOUBIIIMECS Yachl MOKHO MCIOJIB3YIOTCSI HAa MOBTOPEHUE
(B Hauasie M KOHIE y4eOHOTO roja), Ha U3y4eHUEe HamOoJiee TPYJIHBIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pelieHHWe YpaBHEHUM, NPUBEICHHUE JApOOM K HOBOMY
3HAMEHATEeIl0, YMHOXKEHHE U JIEJICHHE NECATUYHBIX ApoOe, nsmepenue yrios; B VI
KJIacC€ — JIEUCTBUSL C TOJIOKHUTEIBHBIMU W OTPUILIATEIbHBIMU YHWCIAMH, PELICHUE
YpaBHEHUH, CIIOKEHHE U BBIYMTAHHE YUCEN, COACPKAIIMX LEIYI0 U JPOOHYIO YacTh,
Ha YMHO>KEHHUE U JieJIeHHe 0OBIKHOBEHHBIX APOOEii.

Auredpa

B o3HakomMuTENBbHOM IIIaHE U3Y4YarOTCs clieayronme TeMbl: « ppanuoHanbHbie
yucna. JlelictBurenbHble  yucna», «CpaBHEHHE  JIEUCTBUTENBHBIX  YHCEN,
apudpMeTHIeCKue JCHCTBHS C JCHCTBHUTEIBHBIMH uuciamMu», «Haxoxnenue
NpUOIMKEHHBIX 3HAYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUM TPETHEN U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIN?, « DyHKIIMS
y =VX u ee rpaduk», «IlorpemHoCcTh U TOYHOCTh MPUOMKEHUs», «YeTHble U
HeuyeTHble QyHKIUW», «DyHKIMA y=Xx", « DyHKIUSA y= ax?, ee rpad)K M CBONCTBA.
I'padukn pyukuuii y= ax> + n u y=a(x-m)?, « YpaBHEHHE C JABYMs IIEPEMEHHBIMH H
ero rpaduk», «['paduueckuwii crmocod pemieHUusT CHUCTEMBI YpPaBHEHUI,
«M300paxeHue 4aeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMH
Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHWHBIM W 3KCHNOHEHUHANIbHBIA POCT. CIOXKHBIE
MIPOLIEHTHD.

YMEHBIIEHO  KOJIMYECTBO 4YAacOB Ha  wu3ydyeHue T1em:  «DopmyibDy,

«JloKka3aTenbCTBO TOXKIECTB», «JIMHENHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUI,
«I"paduk nMUHENHOTO ypaBHEHUS C ABYMs NEpeMEHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAIPATUYHON
GhyHKIIN.

BricBoOOMMBIIIMECS YaChl UCTIOJIB3YIOTCS: IS JIy4Illed mpopaboTku Hanbosee
BAXHBIX TeM Kypca: «Pemenune ypaBHeHui», «PemieHune cucrem ypaBHEHUI»,
«CoBMecTHBIE JeHCTBUA C apoOsMmy», «l[IpumeHeHne CBOWCTB apupMETUYECKOTO
KBaIPATHOTO KOPHsI»; HAa IOBTOPEHHUE, pEIIeHUE 3a1a4, TpeoOpa3oBaHre BhIPAKCHUH,
a TAK)K€ HA 3aKPEIUICHUE U3YYEHHOI0 MaTepHraa.

I'eomeTpus

OCHOBHOE BHHUMaHUE YAEISIETCS NPAKTUUYECKONM HaIpaBJIEHHOCTU Kypca,
UCKJIIOYUB U YIPOCTUB HauOOJIEe CIIOXKHBIA [JI1 BOCHPHUATUS TEOPETUUYECKUIM
Marepuai. Ha ypokax reoMeTpun MakCUMaJIbHO HCIIOJIB3YIOTCS HATJISAIHBIE CPEJCTBA
oOy4eHwus, OOJIbIIE TPOBOAUTCS TMPAKTHYCCKUX pPabOT C yYaIlIUMHCS, PEIICHUE
3amaun. Pemenue 3a1ad npoucXOAUT MPU MOCTOSIHHOM OOpallleHUuU K HATJIsAIHOCTU —
PUCYHKAM U YEPTEHKAM.

O3HaKOMHTENBHO JAOTCS TeMbl: « TeopeMbl U J0Ka3aTelIbCTBO. AKCHOMBDY,
«JlokazarenbcTBO  OT MNPOTUBHOro», «CylIecTBOBaHME U €IUHCTBEHHOCTH
MEPIIEHAUKYJISIpa K IpAMON», «MeToa reoMeTpuueckux Mect», «Meros ynBoeHus



Menuanb», « Teopema @aneca U TeopeMa 0 MPONOPLMOHAIBHBIX OTpe3Kaxy», «LleHTp
Macc TpeyroibHuKay, «l3MeHeHHue TpUTOHOMETpUYECKUX  GYHKIUNA  TpHU
BO3pacTaHuu yria», «@Popmynsl Uil pPaadyCcOB BIUCAHHBIX M OINKMCAHHBIX
OKPYKHOCTEM  NPAaBWIbHBIX  MHOTOYIOJIBHUKOB»,  «YPaBHEHHE  MPSIMON»,
«/IBmxenue», «CBoMcTBa ABMXKEHUS», « Teopema O MPOU3BEACHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIINX, TEOPEMA O KBAJIPATE KaCATEIbHOW.
YMEHBIIEHO KOJIMYECTBO YacOB Ha H3yudeHHE TeM: «CUMMeTpuyHble (UTYPBHI.

OcHoBHbIE CBOICTBa OceBol cumMmerpum», «lleHTpanbHass CUMMETPUSY,
«Ilapamnensupiii  mepenocy, «lloBopor», «lIpeoOpazoBanue mogobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 33a/laud HA MOCTPOEHHUE C MOMOILBIO
UAPKYJISl W JIMHEHMKW», «JlekapTOBbl KOOpJAMHAThl Ha IUIOCKOCTW», «Pemenune
TPEYTOJILHUKOBY, «Ilomobue hurypy.

BricBoOOIMBIIIMECS YaChl UCITOIB3YIOTCS HA PEIICHUE 3a]1a4 U IOBTOPECHHUE.

BeposAATHOCTH U CTATUCTUKA

B cBsi3u ¢ TeM, UTO NaHHBIN KypC BBI3BIBAECT HAUOOJBIINUE CIOXKHOCTH IS
oOyuaroruxcs ¢ 3[1P, cBsi3aHHbIE CO CHM)KEHHBIM YpPOBHEM pPa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €T0 U3yYCHHE CTPOUTCS Ha 0a30BOM YPOBHE M JIOCTYITHOM
JUIsl y4eHUKOB Marepualie. OCHOBHOE BHUMAHHUE YJIENAETCS pa3jiesiaM, CBSA3aHHBIMU C
MIOBTOPEHUEM ITPOMJCHHOIO MaTE€pUANId, YBEIWYECHO KOJHUYECTBO YIPAKHEHUU U
3aJIaHNM, CBSI3aHHBIX C MIPAKTUYECKON ACATEIHPHOCTHIO O0yJarOIIHXCA.

TeopeTnuecknii Marepuan MPENOJHOCUTCS B MPOLECCE PEHICHHS 3a1ad U
BBITIOJTHEHUS 3aJIaHUI HArJISAHO-MPAKTUYECKOT0 XapakTepa; He TPeOOBYETCS BBIBOJ
Y 3alIOMUHAHUE CI0XKHBIX (POPMYJI, pellieHNe HECTAHJAPTHBIX, TPYJA0EMKHUX 3aJaHUM.
Psn TeM crienyet nzyyaercsi B 03HaKOMUTEILHOM ILIAHE.

Buasl fgesareqbHocT odyyawmmxes ¢ 3IIP, oOyciioBiieHHbIe 0CO0BIMH
0o0pa3oBaTeJbHbIMH NOTPEOHOCTAMH M O0ecHeYHBAKINNE OCMbICJIECHHOE
OCBOCHHE COep:KaHuM 00pa3oBaHus N0 npeamery «MaremaTuka»

Copepxanure BUIOB JesATenbHOCTH oOyuatoumuxcs ¢ 3[IP ompenensercs ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO IIUPOKO HCHOIB3YyEMBIX B
OOII OOO obuwmx a1 Bcex 00y4aromuxcsi BUAOB ACSITEIbHOCTU CIAEAYET YCUIIHUTh
BU/IBI JICATEIBHOCTH CHEIM(PUYHBIC sl JaHHOW KaTerOpuu JEeTei, 00eCcTieYnBaIoIne
OCMBICJICHHOE OCBOEHHE COJEp)KaHUs o00pa3oBaHMA IO MPEIMETY: YCHIICHHUE
IPEeIMETHO-TTPAKTUYECKONH ACSITENbHOCTH C aKTUBHU3AIMEeH CEHCOPHBIX CHUCTEM;
YyepelOBaHWE BUJOB JEATEIHHOCTH, 3aJCHCTBYIONIUX pa3jMYHbIE CEHCOpPHBIC
CHCTEMbI; OCBOCHHE MaTepualia ¢ ONOPOH Ha aITOPUTM; «IIOIIATOBOCThY B N3YUYEHUU
MaTepuana; HCIOJb30BAHHWE JIOTIOJIHUTENFHOW  BH3YaJbHOH  OMOpPHI  (CXEMBI,
1a0JIOHBI, ONOPHBIE TaONHWIBI); PEYEeBOM OTYET O TMPOLECCe U pPe3ysbTaTe
JESITEIbHOCTH; BBIINOJIHEHNE CIIELUAIbHBIX 33JaHui, 00ECIeUNBAIOIINX KOPPEKIIHIO
peryisauud  y4eOHO-II03HABAaTEIbHON JESATENIbHOCTH M KOHTPOJIb COOCTBEHHOI'O
pe3yJbTara.

Temarnueckas u TepMuHOIOrnYecKas ekcuka coorserctsyer OOIT OO0.



st oOydarommxcs ¢ 3I[IP cyiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI €
JIEKCUYECKUM MaTepuaioM 1o mnpenMery. IIpoBoautcs crmenuanpHas padbora 1o
BBEJICHUIO B aKTUBHBIA CIOBaph OOYYaIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yuaemble TEpMHHBI BBOJAATCS Ha TIOJHMCEHCOPHOW OCHOBE, 0OOs3aTeiabHa
BU3YyaJIbHAS TOJICPKKA, AITOPUTMBI pabOTHI C OMPEICIICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aluyi TEPMUHOJIOTHUH.

Mecto yqeﬁﬂoro npeameTa «MaremaTuka» B y‘l€6HOM IIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAAPTOM OCHOBHOr0O 001Iero oOpa3oBaHMs y4deOHBIM mpeamer «MaremaTthka
BXOJUT B TMpeAMETHYI0 oOnacth «MaremaTuka U HUH(OpMATUKa» U SBISETCS
oOsi3aTenbHBIM JiJI1 u3ydeHus. B 5-9 kiaccax yueOHbIN mipeamer «MaremaTukay
TPaJAMIIMOHHO M3y4YaeTcs B paMKax CIEAYIOIIUX y4eOHbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B 7-9 Kkiaccax — KypcoB «AnreOpay» (BKJIOYash 3JIEMEHTHI
CTaTUCTUKH M TEOpUHU BeposTHOCcTel) m «I'eomerpusi». Hacrosmiel mporpaMmmoi
BBOJIUTCSI CAMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

Ilnanupyembie pe3y/jbTaThl 0CBOCHHUS Y4eOHOro nmpeamera «MareMaTuka
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl

N3ydyenne wmareMaTUKd Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
HaIpaBJICHO Ha JIOCTHKeHHe oOydaromumucs ¢ 3I1IP TUYHOCTHBIX, METapeIMETHBIX
U IIPEIMETHBIX 00pa30BaTENbHBIX PE3YJbTaTOB OCBOCHHS YUEOHOTO MpeIMeTa.

JIYHOCTHBIE PpPe3yJbTATBl OCBOCHHUS TMPOTPaMMbl IO MaTeMaTHKE
XapaKTEPU3YHOTCS:

NATPUOTHYECKOE BOCTIMTAHME:

MPOSIBJICHUEM MHTEpPEca K MPOIUIOMY U HACTOSIIEMY POCCUICKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHXKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCHMCKOM
MaTeMaTUYECKON IIKOJIbI, K UCIOJIB30BAaHUIO ATUX JOCTHKEHUU B JPYTUX HAayKax U
MPUKJIAJAHBIX cepax;

IrPaskIaHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKIaHHMHA W Peau3alliu ero
MpaB, NPEICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJIEHUW, NPOUEAYp TpakJIaHCKOro ooOmiecTtBa (Hampumep, BBIOODSI,
OMpOCHI), TOTOBHOCTBIO K OOCYXXIEHUIO 3TUYECKHX MPOOJEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUM HayKh, OCO3HaHHWEM Ba)KHOCTHU
MOPaJTBbHO-3THYECKUX TTPUHIIUIIOB B JICATEILHOCTH YUEHOTO;

TPYA0OBO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTHBHOE YyYacTHE€ B pEHICHWU TMPAKTUYECKUX 3ajad
MAaTeMaTUYECKOW HANpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUs Ha MPOTSKEHUU BCEH KU3HM Ul YCHEIIHOW NpodeccuoHaIbHOM
JESTENBbHOCTY M Pa3BUTUEM HEOOXOJUMBIX YMEHHN, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBUIYATbHON TPAaeKTOPUU OOpa30BaHUS U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHME:



CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY M  JCTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEUICHUH, pacCyXJIEeHUH, YMEHUIO BUJETh
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAllMe B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
NpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOABI U
o0miecTBa, TMOHUMAHHUEM MaTeMaTHUYeCKOl HayKM Kak cdepbl 4YeloBEYeCKOn
JESITeIbHOCTH, STaloB €€ pPa3BUTHS W 3HAYUMOCTU JUISI PA3BUTHUS LUBUIU3AIUH,
OBIIQZICHUEM SI3BIKOM MaTeMAaTUKH U MAaTEeMaTHYeCKON KyJIbTypOW KakK CpPEACTBOM
MO3HAHUS MHpaA, OBJIAJCHUEM TPOCTEUIIUMHU HABBIKAMH HCCIEAO0BATEIHCKOM
JESTEeTbHOCTH;

¢pusnyeckoe BocnUTaHUe, (GOPMHPOBAHHMEe KYJbTYPbl 3/10POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIy4us:

TOTOBHOCTBIO MPHUMEHSTh MaTEeMaTHYECKHE 3HaHUS B MHTEpEcax CBOETo
3I0pPOBBS,  BEIEHUS  3J0pPOBOTO  oOpaza  JKM3HM  (3A0pPOBOE  IHTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W  OTAbIXa, peryisipHas (uznueckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABbIKa pe(deKCHH, MPU3HAHUEM CBOErO MpaBa
Ha OIIMOKY M TaKOTro e MpaBa IPyroro 4eioBeKa;

IKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTAIlMEH Ha MPUMEHEHHE MAaTEMaTHUECKUX 3HAHUM Ui pelieHus 3a/1a4 B
00J1acTH COXPAaHHOCTU OKPYXKAIOIUIEH Cpelibl, IIIAHUPOBAHUS MOCTYIIKOB U OIICHKU UX
BO3MOXXHBIX TOCTEACTBHMA MJII OKpY)KAIOIIEH Cpeapl, OCO3HAHHUEM TIJI0OATbHOTO
XapakTepa dKOJOTHYECKHUX MPoOieM U IMMyTei X perieHus;

ajanTauMs K H3MEHSIIMMMCH YCJOBUSIM CONUAIBHOW M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSX HEOINPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO0 NESTEIbHOCTh, B TOM YHCIE
YMEHHE YUUTHCS Y IPYTUX JII0JeH, MproOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC
3HaHWs, HABBIKM M KOMIIETEHIINH U3 OMBITA JPYTHX;

HEOOXOAMMOCTBI0O B  (OPMHUPOBAHWUM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMyIMpOBaTh MACH, MOHATHS, THUIIOTE3bI 00 0OBEKTaX U SIBICHHUAX, B TOM UYHUCIIEC
paHee HE U3BECTHBIX, OCO3HABaTh JEe(PUIUTHl COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO,  BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TpeOYIOMHUNA KOHTPMEP, KOPPEKTUPOBAThH
NPUHUMAEMbIE PEIIEHUS W JIeUCTBHs, (OPMYIHpPOBATH M OIEHWBATh PUCKU U
NoCHeACTBYs, POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHble pe3yJIbTaThI:

B pesynbrare oCBOCHHS MpOTpamMMbl 1O MaTEMaTHKE Ha yPOBHE OCHOBHOTO
obmero o6Opa3zoBanuss y oOygaromerocss ¢ 3[IP  Oyayr cdopmupoBaHbl
MeTarpeIMETHbIE PE3yJIbTaThl, XapaKTEPU3YIOIINECS OBJIAJICHUEM YHUBEPCATIbHBIMU

[I03HABaTEIbHBIMU JIEUCTBUSIMU, YHUBEPCAIIbHBIMU KOMMYHHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCAIbHBIMU PETYJISATUBHBIMU ACHCTBUAMMU.
Osianenne YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEIbLHBIMH

JeHCTBUSIMU:



yCTaHaBJIMBaTh  NPUYUHHO-CIEICTBEHHBIE CBSI3M B  XOJIE€  YCBOCHUSA
MaTeMaTU4YECKOro MaTepuania;

BBISIBIISITh JIE(DUIIMT JTAaHHBIX, HEOOXOIUMBIX [JISl PEIICHUS TOCTaBICHHON
3a/1a4u;

C MOMOIIBI YUYUTENSI BBIOMPATH CIIOCOO pELIEHUsT MAaTEMAaTUYECKOMN 3aaaduun
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELLICHNUSA);

OPUMEHSATh M MPeoOpa3oBbIBATh 3HAKM M CHUMBOJIBI B XOJI€ peEUICHUs
MaTEMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh HCKOMOE U JAHHOE NIPU PEIICHUN MAaTEMATUYECKOM 3a/1a4H;

NOHUMAaTh W WHTEPHPETUPOBATH HMH(OPMAIMIO PA3IUYHBIX BUAOB U (GOpM
IIPEACTABIICHMUS;

WTIOCTPUPOBATH pelllaeMble 3a/1auu rpad)uyeCKUMH CXEMaMH;

3¢ (HEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HHGOPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHE CPEJICTBA HATJISAHOCTU (TpauKH,
auarpaMMbl, TaOJUIBI, CXeMbl W Jp.) Ui WUIIOCTPAllMU, HHTEPIPETAIUH,
apryMEHTal1U.

OBjaleHrie  YHMBEPCAJbHBIMM  Y4eOHBIMH  KOMMYHHKATHBHBIMM
NEeUCTBUAMM:

OpraHU30BbIBaTh Y4YEOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUYUTENEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIIME CIIOCOOBI padOTHI; pabOTaTh B IPYIIIE:
HaxXOJUTh OOIllee pelIeHHe M pa3pemaTh KOH(MIMKTHI HA OCHOBE COIIACOBAHMS
no3uui W ydy€Ta  MHTEpPECOB;  clymaTh  napTHépa;  (QopMyIupoBaTh,
apryMEHTHPOBATh U OTCTAauBAaTh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB IMPU HAIMYMK Pa3HBIX TOYEK
3peHus U pas3pemaTh KOH(JIUKTHI Ha OCHOBE y4€Ta MHTEPECOB U TO3MIIMI BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO IIO3UMLMI0O U KOOPAMHUPOBATH €€ C NO3ULUAMU
napTHEPOB B COTPYAHHYECTBE INPHU BBIPAOOTKE OOIIEro penieHuss B COBMECTHOM
NEATEIIbHOCTH;

BBINIOJIHATh CBOKO 4YacTh palbOThI, JAOCTUraTh KAaYECTBEHHOI'O pe3yJibTara M
KOOPJMHUPOBATH CBOU JICUCTBHS C APYTUMU YJIEHAMU KOMaH/IbL;

OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA TPOIYKT.

OBJiaieHMe YyHUBEPCAJIbHBIMH Y4eOHBIMHU PEryJATHBHBIMMY J1€iiCTBUAMU:

CTaBUThH I1IE€NM, BBHIOMPATh M CO3/aBaTh AJITOPUTMBI ISl PEIICHUS YYEOHBIX
MaTeMaTUYECKUX MPoOIeMm;

IUIAHUPOBATh U OCYLIECTBIISATH JEATEIBHOCTb, HANPABICHHYIO HA PELICHUE
3a71a4 UCCIIEIOBATENBCKOTO XapaKTepa.

dbopMyMpoBaTh W yACPKMBATh YyYEOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJICIOBATEIILHOCTD JICUCTBUM;

OCYLIECTBJIATh KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBBI;

KOHTPOJUPOBAaTh TMPOLECC M pe3yjbTaT Y4YeOHOW MaTreMaTU4ecKou
NEATENBHOCTH;



aJIeKBaTHO OLICHUBATh MPABWJILHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHUSI y4eOHOM
3aa4l, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ pelleHUS;

CIMYaTh CHOCco0 JAEUCTBUS M €ro pe3yibTaT C 33aJlaHHBIM 3TAJIOHOM C LENbIO
O0OHapy’KEeHHsI OTKJIIOHEHUH U OTIUYMI OT ATAJIOHA.

NpEeABUIETh TPYHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU YueOHOMH
3a/1a4u;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMmblid pe3ysbTar
JEeSTEIHHOCTU, OMPEEIATh MO3UTUBHBIE M3MEHEHUS W HaIpaBICHUs, TpeOyrolue
nanpHenIen padoThl;

pEeryaupoBarth Croco0 BbIPAKEHUS HYMOLIUM.

[IpenmeTHble  pe3ysbTaTbl  OCBOEHHUST  OPOTrpaMMbl [0  MAaTEMATHKE
MPEJICTABIICHBI TI0 ToJlaM OOy4YeHHS B paMKaxX OTACIBbHBIX YYEOHBIX KypCOB: B 5—6
KJlaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus»,
«BeposATHOCTh M CTATUCTHKAY.



AJTAIITUPOBAHHAS PAGOYA A ITPOI'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCbI

ey u3yyeHus y4eOHOro Kypca

[TpropuTeTHBIMU LIENIMU 00YYEHHUSI MaTeMaTHKe B 5—6 Ki1accax sBISIOTCS:

" OpoAoKeHUE (HOPMHUPOBAHMS OCHOBHBIX MAaTEMaTUYECKHX IMOHATUN (YHUCIIO,
BEJIMUMHA, reoMeTpruueckas gurypa), odecreqrmBarIIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa30oBaHusl 00yHaroIIXCs;

" pa3BUTHE WHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYyYaromMXCs C
3I1P, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIEN0BATEIBLCKUX YMEHHI, HHTEpeca K
W3YUYECHHUIO MAaTEMaTUKH;

* monBeneHue oOydarommxcs ¢ 3[IP Ha mocTymHOM [uisi HHUX YpOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMATHKU U OKPYKaIOIIETr0 MUPa;

" (popmupoBaHuEe (QYHKIMOHAIBHOM MAaTEMaTUYECKOW I'PaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUECKUE OOBEKTHI B PEaIbHBIX KU3HEHHBIX CUTYalMsIX,
IIPUMEHATh OCBOEHHBIE YMEHHMs I pEUICHUS IPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJIYYEHHBIE pe3yJbTaThl M OLEHMBATh HX Ha
COOTBETCTBUE MPAKTUYECKOU CUTYALUH.

OcHOBHBIE JIMHUM COJEpKaHUS Kypca MaTeMaTHKH B 5—6 Kkiaccax —
apumeTrnyeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapajuIeIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJ[HA OT APYTOH, a B
TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUU. Takke B Kypce IPOUCXOIUT 3HAKOMCTBO C
AJIIEeMEHTaMH aJIreOpbl U ONMUCATENbHON CTaTUCTHKHU.

N3yuenue apudmeTndeckoro marepuanga HauYMHAETCA CO CUCTEMaTU3alluu U
pPa3BUTHA 3HAHUK O HATYPAJbHBIX YMCIIAX, IOJYYEHHBIX B HaydajabHOM mmikouse. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUMCIUTEIBHOW TEXHUKA M (POPMUPOBAHUE HOBBIX
TEOPETHYECKUX 3HAHUW COYETACTCA C Pa3BUTHUEM BBIYMCIMUTEIBHON KYyJbTYPBI, B
YACTHOCTH C OOYYEHHEM IMPOCTEHIIMM NMpUEMAM HNPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BBIYMCIICHUN. MI3ydeHne HaTypalIbHBIX YUCEN MTPOIOJIKAETCA B 6 KJIacce 3HAKOMCTBOM
C HAYJIbHBIMU NOHATUSAMU TEOPUHN JEITUMOCTH.

Jlpyroit KpymnHBIii OJIOK B COJEp:KaHUU apu(PMETUIECKON JTUHUH — 3TO IPOOH.
Hayano u3ydeHnsi 0ObIKHOBEHHBIX U JIECSITUYHBIX APOOEil OTHECEHO K 5 Kiaccy. JTO
NEPBBIM ATan B OCBOEHUM Jpo0eH, Korjga MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHIO IECATUYHBIX APOOeii, 4To 1enecoo0pa3Ho
C TOYKHM 3pPEHUA JIOTHKU W3JIOKEHHSI YHCIIOBOW JIMHWU, KOrJa MpaBuia JEUCTBUU C
JAECSITUYHBIMU ApOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMU aJIFOPUTMaMHU
BBINIOJHEHMSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU IpOOSMHU. 3HAKOMCTBO C JECATHYHBIMU
ApOOSIMU PacCHIMPUT BO3MOXKHOCTH JJIi NMOHUMAaHMs OOyYarOLUMUCS MPHUKIATHOTO
IIPUMEHEHUSI HOBOW 3alMCH IIPU U3YYEHHUH APYTMX IPEIMETOB U MPU NPAKTUYECKOM
ucrnosnib3oBanuu. K 6 kmaccy OTHECEH BTOpPOW 3Tam B HW3Y4YEHUHW JpoOei, rie
MPOUCXOJUT COBEPILICHCTBOBAHHE HABBIKOB CPaBHEHHUS U MpeoOpazoBaHus aApoOeH,
OCBOCHHME  HOBBIX  BBIYUCIMTEIBHBIX  QJITOPUTMOB, OTTAYUMBAHUE  TEXHUKHU
BBIYKCIICHH, B TOM YHCJI€ 3HAYEHUI BBIPAXKEHHI, COAECPKAIINX U OOBIKHOBEHHBIE, U



JECATUYHBIC JPOOU, YCTAHOBJIEHUE CBS3€H MEXKIYy HUMHU, PACCMOTPEHHE MPUEMOB
penieHus 3a7a4 Ha apodu. B Hayane 6 kimacca MpOMCXOAUT 3HAKOMCTBO C MOHSTHEM
IIPOLICHTA.

Oc00OEHHOCTBIO M3YUYEHUS MOJOKUTEIBbHBIX U OTPUILIATENIbHBIX YUCEI SBISETCA
TO, YTO OHM TAKXKE MOTYT PaCCMaTpPUBAThLCS B HECKOJIBKO 3TanoB. B 6 kinacce B Hayaie
n3ydeHHs: TeMbl «Il0JI0KUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIAEISACTCS MOATEMA
«llenble yucna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPUUATEIbHBIMH YUCIAMU U
JNEUCTBUSIMUA C TOJIOKUTEIbHBIMA U OTPULATEIBbHBIMH YHCIAMH IPOUCXOOUT Ha
OCHOBE COJAEPXKATEJIBHOTO TMOAXO0Ja. IDTO TMO3BOJSET HAa JOCTYIIHOM YPOBHE
MMO3HAKOMUTH YYAIIUXCS IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATUSMU TEMBI, B TOM
YuCclie W C TpaBWIaMH 3HAKOB MPU BBHIMOJHEHUM apUPMETUUECKHX JCHCTBUU.
N3ydenne palMoHaNbHBIX YKCENl HAa 3TOM HE 3aKOHUUTCS, a OyJeT MPOAOJIKEHO B
Kypce anreOpsl 7 Ki1acca, 4YTO CTaHeT CIASAYIOIIUM MPOX0J0M BCEX MPUHIMITHUATIBHBIX
BOIPOCOB, TEM CaMbIM pa3jeleHUE TPYAHOCTEH 00erdaeT BOCIpHUITHE MaTepHraa, a
pacnpesiesieHue BO BpEMEHU CIIOCOOCTBYET MPOYHOCTU TPUOOPETAEMBIX HABBIKOB.

[Ipu 0O0yueHuM penieHuI0 TEKCTOBBIX 3a7ady B 5—6 Kilaccax HCMOIb3YIOTCS
apugmeTnyeckue MpuémMsl petieHus. TexkcToBble 3a7aun, peliaemMbie Mpu OTpadOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMAaTPUBAIOTCS 3aJa4M CJIEAYIOIINX
BUJIOB: 3a/Jlaud Ha JIBIDKEHHME, Ha 4YacTd, Ha T[OKyINKH, Ha pabory u
MIPOU3BOJIUTEIIBHOCTh, Ha NPOLIEHTBHI, HA OTHOWIEHUs W mnponopuuu. Kpome Ttoro,
oOy4aromnifecsi 3HaKOMSTCS C NpUEMaMHU pEIICHUs 3aJad MepedopoM BO3MOKHBIX
BApUAHTOB, y4aTcsi paborarb ¢ wmHGOpPMAIUEH, MPEACTaBICHHOW B dopme TabJIuIl
WJIU AUarpamm.

B ®enepanpHoii pabouelt mporpamMme TPEeIycCMOTPEeHO (OPMHPOBAHUE
MPOTIEIEBTUUECKHX anTreOpandecKkux mpecTaBieHnid. bykBa Kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCMMOCTH OT MAaTEMAaTHMYECKOIO KOHTEKCTa BBOAMUTCS ITOCTEIIECHHO.
bykBeHHass CUMBOJIMKA IIHPOKO HCIOJIB3YETCS MPEXKIE BCEro IS 3alMCH OOLIUX
YTBEPXKIECHUM U TpejIoKeHui, (opMyda, B UYAaCTHOCTH JJisl BBIYUCIICHUSA
r€OMETPUYECKHUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Maremaruku» 5—6 KJIacCOB MPEACTABICHA HATJISIAHAS T€OMETPHS,
HampaBJ€HHass Ha  pa3BUTHE OOpPa3HOrO0  MBIIUIEHHUS, MNPOCTPAHCTBEHHOIO
BOOOpaXKEHUS, H300pa3UTENIbHBIX yMEHUU. OTO BaXHBIM d3Talm B HU3YYCHUU
F€OMETPUHU, KOTOPBIA OCYLIECTBIIAETCS Ha HArJIAIHO-IPAKTHUYECKOM YPOBHE,
ONMMpAETCS Ha HarISAHO-00pa3HOe MbIIUIeHHEe oOyuaromuxcs. bonbinas posb
OTBOJMTCSI MPAKTUUYECKON JEATEIIBHOCTH, OIbITY, YKCIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C TEOMETPpUYECKUMH (GUTypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYpAIUsIMU, Yy4aTCsi M300pakaTh MX Ha
HEJIMHOBAHHOW M KJIET4YaTOW Oymare, paccCMaTpuBalOT UX MpoOCTeilue cBoiicTBa. B
[poliecce U3yUYEHUs HArISAHOW M€OMETPHUM 3HAHUS, MOJyYEHHbIE 00YYarOIUMHUCS B
Ha4yaJbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCA.



MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IUIaHy B 5—6 KjaccaX H3ydaeTcs HMHTETPUPOBAHHBIN
npeamer «MareMaTuka», KOTOpPBIM BKIIOYAaeT apuMETUYECKHil wmaTtepuan |
HATJIIHYI0O TEOMETPHIO, a TakKe TPOMEJEBTUYECKUE CBEACHUS W3 aireopsl,
AJIEMEHTHI JIOTUKU U Ha4aJla ONUCATEIIbHON CTaTUCTUKHU.

COJEP)KAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IO TOJIAM
OBYUEHIS)

5 KUIACC

HarypaJjbHble unc/ia v HyJIb

Harypanbnoe umcno. Psg narypanbubix uncen. Yuciao 0. M3o0paxenue
HATypaJbHbIX YUCE TOYKAMU Ha KOOPJUHATHOM (YUCTIOBOM) MPSMOH.

[lozunmoHHas cuctema cyuciaeHus. *PuMckas HyMmepanusi Kak IpUMeEp
HETTO3HUI[HOHHOM CHCTEMBI CurciieHuss ™/, JlecAiTHYHAs CUCTEMA CUMCIIEHHUSI.

CpaBHEHHE HaTypaJbHBIX YHCEJ, CPABHEHUE HATYPAJIbHBIX YUCEI C HYJIEM.
Crnioco0bl cpaBHeHMsI. OKpyTJIEHHE HATypaIbHbIX YHCEN.

CrioxeHne HaTypalbHBIX YUCEJ; CBOMCTBO HYJIS MPU CIOKEHUU. Bprunrtanue
KaK JIelcTBHE, 0OpaTHOE CIOXKEHHIO. YMHOXKEHUE HaTypalbHBIX YHCEN; CBOMCTBA
HYJIS ¥ €IMHULBI IPU YMHOXXEHUHU. JleneHue kak JeiicTBUe, 0OpaTHOE YMHOXKEHHUIO.
KomrionenTsl  peucTBui, CBsA3p  Mexay HuMH. [IpoBepka  pesyinbrara
apudmeTndeckoro neWctBus. IlepemecTuTenbHOE U COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHWUS ¥ YMHOXCHHS, *paclpefeuTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUA ™.

Hcnonp3oBanne OyKB /7151 0003HAUEHUSI HEU3BECTHOTO KOMITOHEHTA U 3aIHCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUM.

*lenutenu W KpaTHbIE 4MClIa*, pas3nokeHue Ha MHOXuTenH. IIpocTeie u
coctaBHble yucia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue c octaTkoM.

CreneHnb ¢ HaTypaJbHBIM IIOKa3aTejeM. 3aluch YWciIa B BHUIE CYMMBI
pa3psAIHBIX CIaracMbiX.

UucnoBoe BbIpakeHUE. DBpluncieHNE 3HAYEHUN YHCIOBBIX BBIPAXKEHU;
MOPSIAOK  BBIMOJHEHHS — AedcTBUi.  Mcmonb3oBaHWE  NpPU  BBIYMCIIEHUAX
NIEPEMECTUTEIIBHOTO M COYETATENBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS,
*pacnpeIeTUTEIbHOTO0 CBOMCTBAa YMHOKEHUS ™.

Jpoon

[IpencraBienne o JApoOUM Kak crmoco0e 3amucd  4YacTU  BEJIUYUHBI.
OObikHOBEHHBIE ApoOU. [IpaBuiabHBIE W HenpaBwibHbIE poOu. CMemaHHas aApoOb;
MpEeAICTAaBICHUE CMEIIAHHOM IpoOu B BUJIE HEMPABWIBHON APOOU U BBIJCIICHHUE 1IEJION
YacTH YMCJIa U3 HEMpaBUWIbHOU Apoou. M300pakeHne ApoOeil ToukaMu Ha YHCIIOBOM
npsiMmoii. OcHOBHOE cBOMCTBO npoou. *Cokpamenue apobeit. [IpuBenenue npodu k
HOBOMY 3HameHaTento * CpaBHeHUE ApooOeil.

3neck u nanee * *0603HAYEHBI TEMBI, H3yYEHUE KOTOPHIX MIPOBOJUTCS B O3HAKOMUTENBHOM Iuiane. [legaror
CaMOCTOSITENILHO ONpeelsieT 00beM H3yJIaeMoro MaTepHana.



CrnoxeHre W BhIYMTAHUE APOOEH. YMHOXKEHHE U JIeJICHUE JpoOei; B3auMHO-
oOpatHbie Jpodu. *HaxoxkaeHue 4acTu 1eJ0ro U IeJI0ro Mo ero 4acTu *

Hecstuynas 3anuchk npoOeid. [lpencraBieHue necaTUYHOW JpoOU B BUIE
OOBIKHOBEHHOH. M300pakeHne AECITUYHBIX IpoOel TOYKaMH Ha YUCIOBOW MPSIMOM.
CpaBHEHHE IECATUIHBIX APOOCH.

Apudmernueckue ACUCTBUS C JECATUYHBIMU ApoOsimMu. *OkpyrieHue
JECATUYHBIX ApOoOei™.

PemeHne TeKCTOBBIX 3a1a4

Pemenne TekcToBBIX 3amad  apudmeTmdeckuM  crocobom.  *Pemienwme
JorMYecKknx 3aaad. Pemenuwe 3amad mepeOOpoM BcCeX BO3MOMKHBIX BapHUaHTOB *
Hcnonb3oBaHue MPHU PELIEHUH 33]1a4 TaOJUI U CXEM.

Pemenne 3anmau, coaepkalMx 3aBUCHUMOCTH, CBSA3BIBAIOLIUE BEJIUYHMHBIL:
CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpEHUS:
Macchl, 00bEMA, 1IE€HBI, PACCTOSHUS, BPEMEHU, CKOPOCTH. CBS3b MEXYy €IWHUIIAMU
HU3MEPEHUS KaXI0W BEITUIMHBI.

Pemenue 0OCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUE TaOIHII, CTOJIOYATHIX IUATPAMM.

HarusaHnas reomerpus

Harnsanele npencraBieHus o @urypax Ha IUIOCKOCTH: TOYKa, MpsiMad,
OTpE30K, JIy4, yToJj, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsmoi,
OCTPBIH, TYIION U PAa3BEPHYTHIC YIJIBL.

JlnmriHa oTpe3ka, METPUUECKUE €NUHUIBI JJIMHBL. J[JIMHA JIOMaHOM, MEPUMET]
MHOTI'OYToJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOILBbIO TPAHCIIOPTHUPA.

Harmsinaele mpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSMOYTOJIEHHK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCcTBE Puryp *

N3obOpaxkenne ¢uryp, B ToM uucie Ha kieryatod Oymare. *[loctpoenue
KOH(Urypanuii U3 4actedl NnpsMoM, OKPYKHOCTH Ha HEJIIMHOBAHHOM W KJIETYATOU
Oymare®*. Mcnoap30BaHne CBOWCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBapaTa.

[lnomanp MNOPSAMOYroJIbHUKA W MHOTOYTOJIbBHUKOB, COCTaBJIECHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uHclie (QUryp, n300pak€HHBIX Ha KJeTdaToil Oymare.
EnuHunbl n3mepenus miomaim.

*Harnsinaple npeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUTYypax: MPsIMOYTOJIbHBIN
napasuieNienunes, KyO, MHOT'OTPaHHUKH. N3o0paxenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3Béprku kyb6a wu mnapamnenenunena. Co3gaHue wMonaenei
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIIUHA U JIp.)*.

*00bEM TPSIMOYTOJLHOTO Tapajuienenuneaa, kyoda. EmnuHunbl usMmepeHus
o0BEma *

6 KJIACC

HartypaabHble yncia

Apudmernueckre JEUCTBHS C MHOTO3HAYHBIMM HATYPaJIbHBIMU YHUCIAMH.
YucnoBble BhIpaKEHUs, IOPSAOK JIEHCTBUM, UCIIOIb30BaHUE CKOOOK. Mcnonp30Banne
IPY BBIYMCIICHUSX IEPEMECTUTEIBHOIO M COYETATEIIBHOIO CBOMCTB CIIOXKEHUS U
YMHOXEHUS,  *paclpeienuTeIbHOTO  CBOWCTBa  yMHOXeHMs.™  OkpyrieHue



HaTypaJbHbIX YUCEIL

JlenuTenu u KpaTHbIE YUCIa; *HauOOIbIINN 00U JeIUTENh U HAUMEHbBIIIEEe
oOuree kpaTHoe. JlenruMocTh CyMMBI U pou3BeneHus * Jlenenue ¢ OCTaTKOM.

Jpoon

OObIKHOBEeHHasT JApPoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue IapoOer.
CpaBHeHue W ynopsigounBaHue ApoOeit. Pemienne 3amay Ha HaXOXKJEHHWE YaCTH OT
LEJOro M LEeJoro mo ero 4vactu. JpoOHoe dYHCIO Kak pe3yibTaT JesIeHUs.
[IpencraBnenne necATUIHOW ApOOM B BUAEC OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
MPEACTaBICHNUS] OOBIKHOBEHHON ApOOM B BHUJAE JNeCATHYHOH. JlecsTuuHble ApoOu U
MeTpHUYecKasi cucremMa mMep. ApudmeTudyeckue NeHUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSMH.

OtHomenne. JleneHue B AaHHOM OTHOIIEHUH. *MacmTa®*, mpomopuus.
IIprumeHeHue nponopuui Ipy pEICHUH 3a1a4.

[Tonarue npoueHTa. BeruuciaeHue nNpoueHTa OT BEJIWYMHBI U BEJIMYUHBI 110 €€
NPOLEHTY. BripakeHne mNPOLEHTOB JECATUYHBIMH JIpoOsMu. Peimienue 3amad Ha
MPOLIEHTHI. BeIpakeHNE OTHOILIEHHS BETMYUH B MPOLIEHTAX.

IHonoxuTeIbHBIE M OTPULATEIbHbIC YHCJIA

[TonoxutenpHbie W OTpUIlaTeNbHbIE uncia. Llensie uncna. *Moayns uuciha,
reoMeTpudeckas UWHTeprnperanus wmonayns uyucna*. HW3oOpaxkeHue uyucen Ha
KOOPJIMHATHOM TpsiMOoid. *UnCIOBBIE MPOMEXKYTKH *

CpaBuenue umcen. ApupMETHUECKHE ACUCTBUA C TOJOXKUTEIbHBIMU U
OTpULATEIbHBIMH YHCIAMHU.

[IpssiMmoyronbHasi cucTeMa KOOPJIMHAT Ha IJIOCKOCTH. KoopauHaThl TOUKM Ha
IJI0CKOCTH, abciucca v opauHara. [loctpoenue Touek u (uryp Ha KOOpAUHATHOM
TJIOCKOCTH.

BykBeHHbIE BbIpaKeHU

[Ipumenenue OyKkB AJig 3aMUCH MAaTEMATUUYECKUX BBIPAKCHUN U TIPEITIOKECHUM.
CpoiictBa apudmeTnueckux JedcTBUd. *BykBEeHHBIE BBIPRKEHUS W YHCIOBBIC
MOJICTAHOBKU.* ByKBEHHBIE paBEHCTBA, HAXOXKJIEHHE HEW3BECTHOTO KOMITOHEHTA.
®opmyiibel; GopMyIBl TIEpUMETPa U TUTOMIAAN TIPSIMOYTOJIbHUKA, KBajpaTa, *o0bhéma
napasuienenumnena u Kkyoa*.

PemreHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amad  apudmeTHdueckuM  criocobom.  *Pemienwme
Jornyeckux 3anad. Pemenne 3a1au nepeboOpoM BceX BO3MOKHBIX BApUAHTOB. *

Pemenne 3amau, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHa, KOJUYECTBO, CTOUMOCTh; MPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM palboThl. EQuHUIBI U3MEpEeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpEMEHH, CKOPOCTHU. CBSI3b MEXAY €IANHULIAMU U3MEPEHUS KaXKA0W BETUUUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, MPONOPIUOHATBHOCTHIO BEJIUYNH,
MPOLIEHTAMHM; PELIEHUE OCHOBHBIX 337]a4 Ha POOU U MPOLEHTHI.

*OnieHKa U IPUKUJIKA, OKPYTIICHUE pe3yibTara *

*CocraBnieHre OYKBEHHBIX BBIPAXKEHUH 110 YCIIOBHUIO 3a/1a4M *

[IpeacraBnenre MaHHBIX C MOMOIIBI0 Tabmuir u guarpamm. CromOdarbie
auarpaMMbl: YTEHHE U MOCTPOEHHE. YTeHHE KPYyTrOBBIX IHarpamM.

Harnsiginas reomerpust



Harnsanele npencraBineHus o @urypax Ha IUIOCKOCTH: TOYKa, MpsiMad,
OTpE30K, JIy4, YroJ, JJOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3zauMHOe pacrnojio)KeHHe JABYX MPSAMBIX Ha IUIOCKOCTH, MapajiebHbIe
npsMBbIC, TEPIICHIUKYIISAPHBIC TpsAMbIe * M3MepeHue pacCTOSHUN: MEXIY JBYMsI
TOYKaMH, OT TOYKHU JI0 IPSMOM; JUTMHA MapIIpyTa Ha KBaJIpaTHOM CETKeE.

N3mepenrie W MOCTpOEHHE YIIOB € TIOMOLIBIO TpaHCHOpPTUpA. Bumel
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXyTONbHUK, IPUMEPHI
YeTHIPEXYTONBHUKOB. [IpsSAMOYTroNbHUK, KBaJpaT: HCIOJIb30BAHHE CBOWCTB CTOPOH,
yIioB, nuaro”anen. *M3o0paxeHue reoMeTpuueckux (uryp Ha HEIMHOBAHHOU
Oymare ¢ WCIONB30BAHUEM IUPKYJIs, JUHEHKH, YTOJbHUKA, TPAaHCIOPTHpA *
[TocTpoeHnus Ha KieT4yaton Oymare.

[Tepumerp wMHOTOyroNbHUWKA. IloHATHE TIOmATU  (UTYpPBHI;  CTUHUIIGI
u3Mepenus miomanu. [pubnmxkénHoe n3mepenue miomaan Guryp, B TOM YUCIE Ha
KBagpaTHO ceTke. * [lpubmmk€HHOE U3MEpEHUE JIMHBI OKPY>XHOCTH, IUIOIIAIA
Kpyra *

*CummeTpusl: LEHTpasibHas, oceBasi U 3epKajbHas cuMmmeTpuu. Iloctpoenue
CUMMETPHUYHBIX GuUryp *

*Harnsinupie IIPEICTaBIICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajienenunea, KyO, npu3Ma, TUpaMuaa, KOHYC, IWIMHAp, Imap u cdepa.
N3o00pakenne mpocTpaHCTBEHHBIX (Guryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHHUKOB,
nmunHApa U KoHyca. Co3maHue Mojeneld MpOCTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.).

[Touatue oObéMma; equHuLbl U3MepeHUus 00bEMA. OOBEM NPSIMOYTOIBLHOTO
napajuenenuneaa, kyoa *

[NTAHUPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue yuebHOro Kypca «Maremaruka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJKHO oObOecreunBaTh JIOCTHIKEHHUE CIEAYIONIMX MPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yJIbTaTOB:

S KVIACC

Yucaa v BBIYUCTICHUA

OpueHTHPOBATHCS B MOHATUAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBS3aHHBIMU C HATYpPaJbHBIMHU YHUCIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHMBaTh M yHOPSIOYMBATH HaTypajbHble 4YHUCIA, CpPaBHUBATh B
MPOCTEUINX CITy4asix 0ObIKHOBEHHbIE IPOOH, JECATUUHBIE IPOOH.

CooTHOCUTH ~ TOYKY HAa  KOOpJAMHATHOM  (YMCIIOBOM)  mpsiMOl ¢
COOTBETCTBYIOIIUM €W YHCIOM M H300pakaThb HATypalibHbIE 4YMCla TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

Boimonuate  apudmMernueckue JEWCTBHUS € HATypalbHBIMU YHCIAMHU, C



OOBIKHOBEHHBIMU IPOOSIMU B MIPOCTEUIIINX CITyUasiX.

BBITIONHATE POBEPKY, MPUKUIKY pPe3yJIbTaTa BEIYHCICHUA.

OKpyTasaTh HATypaJTbHBIC YHCTIA.

Penrenue TekcToBbIX 32124

Pemate TekcTOBBIE 3amauu  apuPMETHUECKHUM CIIOCOOOM M € TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapUaHTOB (TIpH
HEO0OXOMMOCTH C HAMIPABJISAIONIEH TTOMOIIBIO).

Pemates 3amauu, copepiKamye 3aBUCUMOCTH, CBSI3BIBAIONINE BEITMYHUHBIL:
CKOPOCTb, BpEMsI, PACCTOSIHHE; TIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
MCITOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

Hcmonp30BaTh KpaTKUE 3aMUCH, CXEMBI, TaOIUIBI, 0003HAYEHHUS TIPH PEIICHUN
3ajay.

[Tonp30BaTHCS OCHOBHBIMH €IMHHUIIAMH H3MEPEHUS: 1IEHbI, MACChI; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU €IWHUIIBI BEJIMYMHBI uepe3 apyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAILIHIO).

N3Bnekats uH(OpMaluio, MNpeACTaBICHHYIO B Tabiuile, Ha CTOJIOYATON
auarpaMMe, HHTEPIPETUPOBATH IPEICTABICHHBIC JAHHBIC, UCIOJIb30BaTh JAHHBIC
MIPY pElICHUY 3a]1a4.

Harasianasi reomerpust

[Tonb30BaThCA TEOMETPUUECKUMH TOHATUSMH: TOYKA, MpsiMas, OTPE3OK, Jyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoanTh TpHMEpPHl OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEKMUX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOAMMOCTH 1O BU3YaIbHOW OIOpE,
CBS3aHHYIO C yIJIaMH: BEPIIWHA, CTOPOHA; C MHOTOYTOJIbBHHKAMHU: YTOJI, BEpIINHA,
CTOpPOHA, TMAarOHAJb; C OKPY>KHOCTBIO: pauyc, TUaMeTp, IEHTP.

N300pakaTh M3ydYEHHBIE TEOMETPHYCCKHE (UTYphl Ha HEIMHOBAHHOW U
KJIeTYaToOl Oymare ¢ MOMOILBIO [IUPKYJIS U TUHEHKHU (1TOociie COBMECTHOTO aHAIN3a).

Haxonuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C IOMOIIbIO
JUHENKHU, CTPOUTH OTPE3KM 3aJaHHOW JJIUHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYTOJBHUKA, KBaapaTa A UX
MOCTPOEHUS, BEIYUCIICHUS TIOMIAIA U TIEPUMETPA.

Beraucnsates mepumeTp W IUIOMAAL KBaApara, MNPSMOYTOJbHUKA, (uryp,
COCTaBJICHHBIX W3 TPSIMOYTOJLHUKOB, B TOM 4HcCiIe GUTYp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUUYECKUMH CIWHUIIAMH W3MEPCHHS JIJTUHBI,
IO/ BBIPAXKATh OJTHU CAMHUIIBI BETUIMHBI Yepe3 Ipyrue (mpru HeoOX0IUMOCTH C
OMOpOM Ha CIPABOUYHYIO0 UHPOPMAIIHUIO).

PacrosnaBaTe  mapastenernuries, KyO, HCIOJIB30BaTh  TEPMHUHOJIOTHIO:
BepIINHA, peOpo IpaHb, U3MEPEHHUSI; HAXOAUTh U3MEPEHUs Napaienenunesaa, kyoa.

Boruucnates 00b€M kyOa, mapajuienenurena rno 3aJaHHbIM H3MEpeHUsM (C
OMOpOM Ha AJITOPUTM Y4EOHBIX ACHCTBUM), MOIB30BATHCA EAUHUIAMU H3MEpPEHUS
o0BEMa.

PemaTte HeCIOXKHBIC 3a/layd Ha HM3MEPEHUE TEOMETPHYCCKHX BEIWYUH B



MPAKTUYECKUX CUTYalUIX (MPU HEOOXOIMMOCTH C BU3yalIbHOM OTOPOii).

6 KJIACC

Yucaa v BBIYUCTICHUA

OpueHTupoBaTbCSl B TNOHATUSAX M ONEpUpPOBaTh Ha ©Oa30BOM YpPOBHE
TEPMUHAMU, CBA3AHHBIMHU C Pa3JIMYHBIMU BUAAMH YHCEN U CHOCOOAMHU UX 3aIUCH,
NepeXoaUTh (€CIU ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YUCa K APYTOM.

CpaBHUBATh M YNOPSAIOYUBATH II€JIbIC YUCJIA, OOBIKHOBEHHBIEC U JCCATUYHBIC
IpoOu, CpaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonsaTs apudmMeTndeckue 1eUCTBUS C HATypaTbHBIMU U LIETBIMU YHCIIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJOKUTEILHBIMU U OTPUIIATEIbHBIMU
YUCIIAMH.

Brruncnars 3Ha4eHUs! YUCITOBBIX BBIPAKEHUM, BBIMOJHATH IPUKUAKY U OLICHKY
pe3yibTaTa BBIUMCICHUMN; BBITIOJHATH MPEOOpPa30BaHUSI YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JECHCTBUM.

COOTHOCUTB TOUKY Ha KOOPJIMHATHOU MPSMOU C COOTBETCTBYIOIIUM €l YUCIIOM
U n300pakaTh Yrciia TOYKaMy Ha KOOPAWHATHOM MPsIMO, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKHM B IPSMOYIOJBHOW CHUCTEME KOOPAMHAT ¢ KOOPAWHATAMH
3TOM TOYKH.

OKpyrisaTh 1HeNible 4Yuclia U JeCATHYHbIe ApoOu (1o o0pasily), HaXOAUTh
MPUOIUKEHUS YUCEIL.

YucsioBbie M OYyKBEHHbIE BHIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHUSX M ONEpUPOBaTh Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMHU C 3aMMCHIO CTETICHU YHCIIa, HAXOAUTh KBapaT U KyO duca,
BBIYUCIISAITh 3HAYEHUS MPOCTEUIIINX YUCIOBBIX BBIPAXKEHUM, COJEPKAIINX CTETICHH.

[Tonb30BaThcs mpHU3HAKAMU JIEIUMOCTH (P HEOOXOIMMOCTH C OINOpPO Ha
QITOPUTM IPABUJIA), PACKIIAbIBATh HATYpPaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

lonb30BaThbcs MacIITAOOM * COCTABIISATH MPOTOPIIMH U OTHOILICHUSI.

Hcnonb3oBath OyKBBI isi 0003HAYCHHSI YHCEN MPHU 3allMCH MAaTeMaTUYECKUX
BBIDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBCHHBIX  BBIPAXKCHUH, OCYIIECCTBISS
HEO0OXOAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOpPOMl Ha aJlrOPUTM y4eOHBIX
NEHUCTBUI).

HaxoauTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TekcToBBIX 32124

Pemate MHOTOIIAroBbIE TEKCTOBBIE 3aJa4ll apU(PMETHUECKUM CIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IJIaH.

Pematp MpoCTeNIImne 3a71a4H, CBSI3aHHBIC c OTHOLLIEHUEM,
IPOMOPLMOHAIIBHOCTBIO BEIMYHH, MPOLUEHTAMU; peliaTh TPU OCHOBHBIE 3aJa4l Ha
JpOOU U MPOUEHTHI.

Pemare 3amaum, coxep:kamme 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYWHBIL:
CKOpOCTb, BpeMs, paccTosiHuE, LICHA, KOJIMYECTBO, CTOUMOCTB;
POU3BOJAUTENLHOCTh, BpeMs, 00bEMa pabOThl, HCHONB3Yd apUPMETHUYECKHUE



NEUCTBUS,  OUEHKY, TMPUKUIKY; TOJb30BAaThCS  €OUHULAMHU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJTMYMUH.

CocTaBnatb OyKBEHHbIE BBIPQXKECHUS 110 YCIOBHUIO 3a/1a4H MOCIE COBMECTHOTO
aHanmsa.

W3Bnexate wH(OpMaIuio, MPEACTABICHHYIO B TaONMWIlaX, HAa JUHEHHOM,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEACTABICHHbBIE
JAHHBIE; UCMOJIb30BATh JAHHBIE MPU PEIICHUH 3a7a4.

[IpeacraBnsaTe HHPOPMALIMIO C MOMOIIBIO TAOIUL, TUHEHHON U cTONOYATOM
Jarpamm.

Harasignasi reomerpust

[IpuBoauTh mpHUMepsl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIUX (QopMmy
U3YYECHHBIX TE€OMETPHUYECKHX IUIOCKHMX W MPOCTPAHCTBEHHBIX (UTYp, MPHUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxarh ¢ MOMOIIBIO HUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM
W Kieryatold Oymare M3y4YeHHbIE IUJIOCKUE TEOMETpUYECKHe (UIrypel H
KOH(UTypalii, CHMMETPUYHBIE (PUTYPBHI.

Nmetp mnpencraBieHue O TEOMETPUYECKUX MOHATHSX: PABEHCTBO (uUryp,
CUMMETpPHUS, OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BenTWYMHBI yIJIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIUIBl 33JJaHHOW BEJIMYUHBI, MOJb30BaThCA MPU PELUICHUM 3a/1ad TPagyCHON Mepou
YIJIOB; PaCIlO3HABATh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluucnate JIMHY JIOMaHOM, NEPUMETP MHOIOYTOJBHUKA, I10Jb30BaThCS
€AMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKAaTh OJHU €AUMHULBI U3MEPEHUS JJIMHBI Yepes3
IpyTHE.

Haxonuth, HCOb3ysl 4EepPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOUKH /10 IPSIMOM, UTMHY ITyTH Ha KBAJIpaTHOM CETKeE.

Boruucnate  miomanbs  (GUryp, COCTABIEHHBIX W3  MNPSAMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa3OMeHHE Ha MPSMOYTOJIbHUKH, HA PaBHbIE (PUTYpbI, TOCTpaUBaHUE
10 MPSIMOYTOJIbHUKA; MOJIb30BAaThCS OCHOBHBIMU €AMHUIIAMU M3MEPEHUs IUIOLIAIN;
BBIPAKATh OJIHU €IMHUIIBI U3MEPEHUS IO Yepe3 Ipyrue (Mpu HeoOXOAUMOCTH C
OIOPOi Ha CIIPABOYHYIO HH(POPMAILIHIO).

Pacnio3naBaTe Ha MoOAeNsX M M300paKEHUSX MUPAMUIY, KOHYC, UMIUHAP,
MCITI0JIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KJIeT4aToM OyMare mpsMOyTOJIbHBIN MapalIe/IeUIICI.

Boruncnsate 00bEM MpSAMOYTOJIBHOIO Mapajlieienunena, Kyoa, moib30BaThbes
OCHOBHBIMH €/IMHUIIAMHU HU3MEpEHUs: 00bEMaA; BbIpa)kaTh OJAHMU €IUHUIIBI U3MEPEHUS
o0BnéMa gepe3 apyrue (C omopoii Ha CIIPaBOYHYIO HH(POPMAIIHIO).

PemaTte HecnoKHbBIE 3aJa4l HA HAXOXKJICHHE TE€OMETPUYECKHX BEJIWYUH B
MPAKTHYECKUX CUTYyalusX (Ipu HEOOXOIMMOCTH C BU3YAIbHOMN OMOPOH).



AJJAIITUPOBAHHASA PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
esin u3yyeHus y4e0HOro Kypca

Anrebpa SIBISETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHa
obecrieunBaeT HM3y4Y€HUE JPYTrUX [UCIMUIUIMH, KaK €CTE€CTBEHHOHAy4YHOTO, TaK W
T'YMaHUTAPHOTO LHUKJIOB, €€ OCBOEHHWE HEOOXOAMMO JJis MPOJOJDKEHHST 00pa3oBaHUs
U B MOBCEIHEBHOM >XM3HU. PazBuTHe y 00yd4aromuxcsi HayYHbIX MPEACTABICHUN O
MPOUCXOXKJIEHUH M CYIIHOCTH airedpandeckux abCTpakiuii, crmocobe oTpakeHus
MaTEeMaTUYeCKOM HAyKOW SIBICHHM M MpPOILIECCOB B MPUPOJE M OOIIECTBE, POJIU
MaTEeMaTUYECKOr0 MOJICTMPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTHKE CITOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIS
aJanTamnyy B COBpeMeHHOM 1 poBoM ob1iecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
oOpazom oOecrieunBaeT pa3BUTHE YMEHUS HaOII0JaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHSI M BBIBOJABI, (POpMyIUpOBaATH
yTBepxkaeHus. OcBoeHUE Kypca aiareOpbl o0ecrneurBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS OOYYaroOlIUXCsA: OHM HCMOJB3YIOT JEAyKTUBHbIE U WHAYKTHUBHBIC
paccyxaeHus, 000OIIeHHEe W KOHKPETU3alio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOydenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBLHOU
AESATENbHOCTH  OOyYaIOMIMXCS, TI03TOMY CaMOCTOSITEIbHOE pelleHue  3ajaad
€CTECTBEHHBIM 00pa3oM SIBISIETCA peanu3alueld JAesTeNbHOCTHOIO IMPUHIUIIA
oOyueHus.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpKATEIbHO-MEeTOoAUUecKkue nuHun: «Yucna u
BBIYUCIICHUS»; «ANTreOpanuecKkue BbIPAXKEHUS»;, «YPABHEHUS U HEPaBEHCTBAY;
«Dynkium». Kaxaas u3 3TUX COIepKATEIbHO-METOIMYECKUX JIMHUWA Pa3BUBACTCS HA
MNPOTSKEHUU TPEX JIET M3YUYEHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJICUCTBYSI C IPYTUMU €ro JUHUAMHU. B Xone u3ydeHus kypca o0ydarommmcs
MPUXOJUTCS JIOTUUECKU PacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsI3M € 3TUM 11e51eco00pa3HO BKIKOYUTH B MPOTPaMMy HEKOTOpPbIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOLIUE BCE OCHOBHBIEC PA3/eiibl MATEMATHUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOLIIME  OBJIAJICHUIO  OOY4YalOIIMMHCS  OCHOB  YHUBEPCAIBHOTO
MaTEeMaTU4YeCcKoro  si3pika.  Takum  o0pa3oM, MOXKHO  YTBEpXAaTh,  4TO
COJIepKaTeNIbHOW U CTPYKTYPHOU OCOOEHHOCTHIO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxanve JnuHUM «Yucna W BBIUMUCICHHS» CIYXKUT OCHOBOW s
TAIBHEUINIET0 W3yYEeHUS MAaTeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS IOJIH30BATHCS aJITOPUTMaMH, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX [JIs MOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHSATHUS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIllMOHATBHBIMU U
UppalMoHaIbHBIMU YUCTIaMU, (POPMUPOBAHUEM MPEJCTABICHUN O JIEUCTBUTEILHOM
qyucie. 3aBeplieHue OCBOSHHUSI YKMCIIOBOM JIMHMM OTHECEHO K CTaplleMy 3BEHY



o011ero o0pa3oBaHusI.

Conepxanue ByX anreOpandyecKkux JIMHUA — « AnreOpandyeckue BbIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHUIO Yy OOYYaIOLIUXCS
MaTEMaTHUYECKOIro amnmapara, HEoOXOAUMOro JUIsl pelleHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3aJa4y. B OCHOBHOW MHIKOJE
y4eOHBI MaTepuasl TpYIIUPYETCs BOKPYr palMOHAJIbHBIX BbIpakeHUIl. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK SI3bIKA JUIS [IOCTPOCHMSI MaTEMAaTHYECKHUX
MoOjIeJiel, OMUCAHUs MPOIECCOB W SABJICHUM peanbHOro Mupa. B 3amaum oOydeHus
anredpe BXOIAT TAaKXKE JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOIO MBIIIIEHUS,
HEOOXOJMMOTr0, B YaCTHOCTH, JUIsI OCBOEHHUS Kypca HH(POPMATHKH, U OBIAJCHHUE
HaBBIKAMM JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CHMBOJIBHBIX (QopM
BHOCUT CBOM crnenu(pUyYecKuil BKJIaJ B pa3BUTUE BOOOpaX)EHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Copepxanne (QyHKUMOHATBHO-TPa(QUUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHe
IIKOJIbHUKaMH 3HaHUW O (PYHKIMSIX KaK BaKHEWIIEH MaTeMaTU4YEeCKOW MOAENU s
ONMMCAHUS U HUCCJEJOBAHMS Pa3HO-00pa3HbIX IMPOLIECCOB W SIBJIEHUN B MPUPOJE U
obmiectBe. M3yueHue »Toro marepuasia CrocoOCTBYET Pa3BUTHIO y OOyYarOIIUXCS
YMEHUS HCIIONb30BaTh PA3IMYHbIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (QopMuUpOBaHUE
MPEACTABICHUI O POJIM MaTEMaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMy TMuilaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CJEAYIOIIME OCHOBHBIE PA3IENbl COACPKAHUS:
«Unucna u  BBIUKCICHUSN», «ANTEOpandecKue BBIPAKECHUSN», «YPaBHEGHUS W
HEpPaBEHCTBa», « DyHKIUN.

VY4eOHbIN MIaH HAa W3ydeHHE anreOpbl B 7-9 Kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacCOB B HEJNEIIO0 B TEUCHHE KAXKIOTO roja OOydeHUs, BCEro 3a TpH Toja
oOyuenwus — He MeHee 306 yueOHBIX YacoB.

COHEPXAHUE YUEBHOTI'O KYPCA «AJIT'EBPA» (IIO TOAAM OBYYEHUN )
7 KIIACC

Yucya v BLIYUCTICHUA

JpoO6u OOBIKHOBEHHBIE U JIECATUYHBIC, TEPEXO] OT OAHOU (POPMBI 3aAMMKCH
npoberi Kk gpyroi. IloHsaTtwe paruMoHAIBLHOTO 4YHCIIA, 3aIllliCh, CpaBHEHHE,
YHOOPSAIOYMBAHUE  PAIMOHATBHBIX  4uceld.  ApudmeTndeckue  ACUCTBUS €
palMoOHAIbHBIMU YHUCIaMU. PelieHue 3ajad U3 peajbHOM NMPaKTUKKA Ha 4YacTH, Ha
Ipoou.

Crenenb C HaTypaJbHBIM [OKa3aTeJIeM: OMNpeleJeHUue, MNpeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMPEJEICHUS, 3aNIUCh OOIBIITUX YHUCEIL.

[IporneHThI, 3aMKcCh TPOLICHTOB B BUJIE IPOOU U ApOOU B BHUJIE MPOLIEHTOB. Tpu
OCHOBHBI€ 3aJ1a4M Ha MPOLECHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpuMeHeHre  TPU3HAKOB  JCIMMOCTH,  PA3JIOXKEHUE HA  MHOXKUTEIU



HaTypaJbHbIX YUCEIL

Peanbuble  3aBUcMMOCTH, B TOM  4ucjle mpsaMas HW  oOparHasd
MIPOMOPIUOHAIBHOCTH.

AnredOpandecKkue BhIPAKEHUSA

[IepemeHHBIE, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMble
3Ha4YeHUA NepeMeHHBIX. [IpencraBiieHne 3aBUCMMOCTH MEXKIY BEJIMYMHAMHU B BUJIE
dbopmynsl. Beraucnenus no Gpopmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOKAESCTBEHHO PAaBHbIE BHIPAKEHUS,
npaBuia MpeoOpa3oBaHMUsl CyMM W MPOU3BEACHMI, MpaBuia PaCKpPBITHS CKOOOK U
MPUBEICHUS OJTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHN C HATYPAJIbHBIM IIOKa3aTEIIEM.

OnHowiensl U1 MHOrowieHsl. CreneHbr MHOrowieHa. ClIO)K€HHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaAPaT CYMMBI U
KBagpaTr pasHocTu. Dopmyna pa3HOCTH KBaJapaTOB. Pa3iiokeHWe MHOIOYJIEHOB Ha
MHOUTEIH.

YpaBHenust

VYpaBHeHHE, KOpPEHb YypaBHEHHUS, NpaBWia MpPeoOpa3oBaHUsS YpaBHEHMUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHE C OJIHOW NEPEMEHHOW, YKCJIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PEIICHNE JUHEHHBIX ypaBHEHUN. COoCTaBiIeHUE YPABHEHHI 110 YCIIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MIOMOLIBIO YPABHEHUN.

*TuHelHOE ypaBHEHHE C JABYMs TIEPEMEHHBIMU 1 ero Tpaduk ~. Cucrema JByX
JVHEWHBIX YpPaBHEHHW C JBYMs IIEpEMEHHBIMU. PelleHne CcHUCTEM ypaBHEHHMU
croco0oM mnojicTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3aJad C TTOMOUIBI0 CHCTEM
YPaBHECHUM.

DyHKIHUU

Koopannara Touku Ha npsmoil. UuciaoBble TPOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOYKAMU KOOPJIUHATHOU MPSIMOM.

[IpssmoyronpHas cucteMa KoopawHAT, ocu O u (Jy. Alciucca U opAWHATA
TOYKH Ha KOOPAMHATHOH MiiockocTu. [Ipumeps! rpapukoB, 3aAaHHBIX (HOPMYIIaMU.
Yrenue rpaduKoB peaTbHBIX 3aBUCUMOCTEH.

[onstue ¢pynxmu. 'paduk pynkuun. ColictBa pyHKuMi. JInHeitHas yHKUus,
e¢ rpaduk. I'papuk dbynknuu y = kx + b. *I'paduueckoe pernieHue ITMHEHUHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa 1 BBIYUCTICHUA

KBaapatublii kopeHb u3 uucina. *llonstue 00 uppalMOHATBLHOM YHCIIE.
JlecsaTuunble TPUOIMKEHUST UPpaLMOHATIBHBIX vKces * CBoHcTBa apupMeTHUYECKUX
KBaJIPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U
BbIUMCIICHUAM. *JleficTBUTENbHBIC YnCcia *

CreneHsb € 1eNnbIM MOKa3aTesieM U €€ cBorcTBa. CTaHIapTHAS 3aIUCh YKCIA.

2 3nech u ganee * * 0003HAUEHBI TEMBI, M3y4EHUE KOTOPBIX IPOBOJUTCS B O3HAKOMUTENLHOM Iane. Ileparor
CaMOCTOSATENIFHO ONpeJielisieT 00beM N3ydaeMoro MaTepHaia.



AuredpanvecKkue BbIPAKEHU

KBagpaTHbIil TpEXUIEH; pa3joKeHUE KBAAPATHOTO TPEXUIEHA HA MHOMKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JpoOwu.
CrnoxeHue, BbIUMTAHHWE, YMHOXXEHHUE, JIeJICHHE  airedpanyeckux  JIpoOeil.
PanronanbHbie BRIpaXKeHUS U UX MPe0Opa3OBaHHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMyia KOpHEH KBajpaTHOTO ypaBHeHus. *Teopema
Buera * Pemenue ypaBHeHM, CBOASMIIMXCS K IMHEWHBIM U KBaApaTHbIM. [IpocTeiime
ApOOHO-pallMOHANIEHBIE YPABHEHHUS.

A 'padudeckas uHTEpIIpETAINS YPABHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YypaBHEHWH ¢ JByMs nepeMeHHbIMH * Ilpumepbl pemeHus cucreM
HEJTMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1a4 aIredpandeckum crocoooM.

YucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OZHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucreMbl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DyHKIUU

[Tonsitue pyukmuu. O61acTh ONMpeaeIeHUs 1 MHOKECTBO 3HaYEHUN (DYHKIIUH.
CriocoObl 3aaHus (PYHKITHIA.

I'padux dynkuuu. Yrenue cBoicTB QyHKuu 1no e€ rpaduky. IIpumeps
rpadukoB GYyHKIHMA, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

CDYHKLII/II/I, OIMMCBIBAIOIIKUC  IIPAMYIO U 06paTHyIO IMPONMOPHHUOHAIILHBIC
k

3aBUCUMOCTH, MX rpaduku. PyHkumu p =%, py =2, y=.X  r= £

X
*['padmyeckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUIT™.

9 KVIACC

Yucaa 1 BBIYUCTICHUSA

PamnmonanpHbie uKcia, *MppanuoHaIbHbIE YUCIa, KOHEYHbIE U OSCKOHEUHbIC
JeCATUYHbIE NpoOu. MHOKECTBO JEHCTBUTEIBHBIX YHCEN; NEUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JIeCSITHUHbIE 1poOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEIbHBIX YUCEN U KOOPJIAUHATHOU MPSIMOIA.

CpaBHeHME  JCHCTBUTEIBHBIX  4HCeN, apudMeThueckue JeHCTBUS  C
JIEHUCTBUTEIBHBIMH YHCIaAMU *

Pa3zmepsl OOBEKTOB OKpY)KAIOIIETO MHpPA, JUIUTEIBHOCTh TMPOIECCOB B
OKPYXarIIEM MUPE.

[Tpubnmx€HHOE 3HAYEHHE BEIUYUHBI, TOUHOCTh NpuOMmkeHuss. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUS ¥ HEPABEHCTBA

JIunentHoe ypaBHeHue. PerieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOISIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepbl penieHus ypaBHEHUN TpeThel M 4eTBEPTOU
CTETICHEH Pa3JI0KECHUEM HA MHOXKHUTEIH *

Pemenne npoOHO-paliMOHATBFHBIX YPaBHEHU.



Petienre TeKCcTOBBIX 33714 anreOpandecKuM METOJIOM.

VYpaBHeHue ¢ ABYMs MEepeMEeHHbIMU U ero rpaduk. Pemienue cucreM IByX
JIMHEMHBIX YPaBHEHMUH C IBYMs IIEpeMEHHBIMU. PenieHue cucreM IBYX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOe, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALIAS CUCTEMBI YPABHEHU C IBYMs IEPEMEHHBIMH.

Petrenre TekCTOBBIX 3a7a4 anreOpandecKumM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nHMHEWHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW mepemMeHHoW. KBaapaTHble HepaBeHCTBaA.
['padmyeckas wuHTEepHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMU.

DOyHKUMH

KBagpatuunas ¢yskius, e€ rpadux m cBoiictBa. [lapabona, KOOpAHHATHI
BEPILKHBI TapaboJibl, OCb CAMMETPUU HapadOJIbL.

'paduxu byHKIMIA: V= A y=fxr+ b, y =2
V = /X,y = L£uux cBoNCTBA.

X

Yucs10BbIE OCTIEA0BATEIHLHOCTH M IIPOTPECCHH

[TonsiTHe 4YHKCIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCJIEA0BATEIbHOCTH
pPEeKyppeHTHOM (opMyIoil u GOpMyIIOH 7-T0 diieHa.

Apudmernueckas W reomeTpuueckas mporpeccud. PopMyibl #-ro uieHa
apu(pMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUl, CYMMBI TIEPBBIX /7 YJICHOB.

MN3o00pakeHre YICHOB apu(PMETHUECKOM U TEOMETPUYECKON MPOrpeccHid
TOYKaMU HAa KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIA W SKCHOHCHIUAIBHBIM POCT.
CnosxHbI€ TTPOIICHTHI *

[INTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHIA
AJIATITUPOBAHHOM PABOYEM ITPOT'PAMMBI KYPCA «AJITEBEPA»

OcBoenue ydeOHOro Kypca «Airedpa» Ha YpOBHE OCHOBHOTO OOUIETrO
oOpa3oBaHUsl JIOJDKHO OOECnevuBaTh JOCTHXKEHHE CIEIYIOUUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KJIIACC

YucJia 1 BbIYUCTIEHUSA

Breinonuats, couderas yCTHbIE W MNHChbMEHHbIC NPUEMBI, apUPMETUUECKUE
JIEUCTBUS C PallMOHATBHBIMU YUCIAMU.

Haxoguth 3HaueHUsT YUCIOBBIX BBIPAXKEHUM; MNPUMEHATH pPa3HOOOpa3HbIC
criocoObl ¥ TPUEMBI BBIUYMCICHUS] 3HAYCHUN JPOOHBIX BBIPAKECHHH, COACpPKAIIMX
OOBIKHOBEHHBIC U JECATUYHbBIC TPOOH.

[TepexoauTh OoT oxHON (OPMBI 3allUCH YuceN K Jpyrou (mpeoOpa3oBbIBATH
JECATUIHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYHO
B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JCCATUYHYIO ApoOb). CpaBHUBATh U
YIIOPSI0YMBaTh pallMOHAIbHbBIC YHCIIA.

OKpyIJIsITh Yncha.



BhINONHATH MPUKUAKY U OLICHKY pe3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKEHUMH.

BBINONHATE JEHCTBHSL CO CTENEHSIMU C HaTypaJbHBIMHU IOKa3aTelsiMu (C
OTIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpuMeHATh NpU3HAKK JETMMOCTH, PA3JI0KEHHE HA MHOYKUTEIN HATypalbHBIX
YHUCEL.

Pewate mpocreiiline NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C
OTHOUIEHHWEM  BEJIMYMH,  MPONOPLUUOHAIBHOCTBIO  BEJIMYUH,  MPOLEHTaMHU;
MHTEPHPETUPOBATH PE3YJIbTATHI PELIECHUs 3a/1ay C YYETOM OrpaHUYEHUM, CBA3aHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs

OpueHTHpoBaTbCSI B TMOHATUSAX M ONEpUpPOBaTh Ha 0a30BOM YypOBHE
anredpanyecKo TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUW NpPH 3aJaHHBIX 3HAUYECHUSIX
MEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHus LEIOr0 BhIPAKEHUS B MHOTOWIECH MPUBEICHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHATE yYMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWJIEHAa Ha
MHOT'OYJIEH, IPUMEHSATh (POPMYJIbI KBaJpaTa CyMMBbl U KBaJpaTa pa3HOCTH (C OMopoil
Ha CIIPaBOYHYIO HH(OpMAITHIO).

OcylecTBIATh Pa3’I0KEHWE MHOTOWIEHOB HA MHOXMTEIN C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOLIEro MHOXHUTENS, TPYIIUPOBKU CIAraéMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPO Ha CIPABOYHYIO HH(POPMAIIHUIO).

[IpumeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHMS PA3JIMYHbIX 337a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypaJbHBIMU TOKA3aTENsIMU IS
npeoOpa3oBaHus BIPAXEHHH (C OMOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemare JMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHS NpaBUia
nepexoja OT HCXOJHOIO YPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, aBisieTcs iu
YKCJIO KOPHEM YPAaBHEHHS.

Nmets mpencraBiieHne O TpadUUecKUX METOJaX MpU PEHIeHUH JUHEHHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe npuMepbl Nap YHUCEN, SBIAIOMIMXCA PEIICHHEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TUIOCKOCTU TpadUK JTUHEHHOTO YPAaBHEHUS C JABYMsI
MEePEMEHHBIMU; TIOJB3YACh IPaUKOM, TPUBOJAUTH IPUMEPHI PEIICHUS] YPAaBHEHHUS.

Pemats cucrtemsl IByX JTUHEWHBIX YPaBHEHHU C JBYMsI IEPEMEHHBIMH, B TOM
quciie rpaguuecku (C Ormopoi Ha aNrOpPUTM YUEOHBIX JIEHCTBH).

CocraBnsaTh (MoOciie COBMECTHOTO aHAIM3a) M pellaTh JIMHEHHOE ypaBHEHUE
WIM CHCTEMY JIMHEWHBIX YPaBHEHUN IO YCIIOBHUIO 3a/Ja4d, WUHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4H MOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpagpuku. ®yHkuuun

N300pakath HAa KOOPJIMHATHON MPSIMOM TOYKH, COOTBETCTBYIOILIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBaJIbl, 3aMUCHIBATh YHCIOBBIE TPOMEXKYTKH HA



aJIreOpanvyeckoM sI3bIKe.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAMHATaM;
CTpouTh rpaduku uHeHHbIX GyHKIMA. CTpouTh rpaduk pyHkuuu y =kx + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU (10 ITOPUTMY Y4eOHBIX JIEHCTBUI): CKOPOCTh, BPEMs, PACCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOJUTENILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIHUH [0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocoO® MpencTaBlieHUs W aHalu3a WHOOpMaIuy;
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMAILIHIO U3 TPaUKOB PEAbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

8 KUIACC

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
qyceNl JJisi CPaBHEHMs, OKPYTJICHUS U BBIUMCICHUMN; M300paxaTh JNEHCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPJAUHATHOW MPSAMO.

[IpumensaTy moOHsATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS; HAXOIUTh
KBa/IpaTHbIE KOPHU, HCIOJIb3Yysl TMPU HEOOXOMUMOCTH KaJbKYJSTOP; BBITIOJIHSTH
npocTeiiire TnpeoOpa3oBaHUsl BBIPAKEHHUN, COJAEp)KAIIMX KBaJIpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJbIX YUCEJI C MOMOIIBIO JTECATUYHBIX
npoOeii u crenenelt uucna 10.

AnreOpanvecKkue BhIPAKEHUSA

[IpumeHsaTP TOHATHE CTENEHM C  LEJIbIM  II0Ka3aTeleM,  BBINOJHSITh
npeoOpa3oBaHusl BBIPAKEHUU, COAEpKAIIMX CTEMEHM C LENbIM IoKazareiaeMm (cC
UCIIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIHIH).

BBINONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEoOpa30BaHUs PALMOHAIBHBIX
BBIPDAKEHUI HAa OCHOBE IMpaBWJ JEHWCTBHM HAJ MHOTOYJIEHAMHU M aNreOpandyecKuMH
JIPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOMKHUTEIIH.

[IpuMmeHsATh npeoOpa3oBaHusl BBIPAKEHUHN ISl PELICHHS Pa3IuvHbIX 33/1ay U3
MAaTEMAaTUKH, CMEKHBIX MPEIMETOB, U3 PEATIbHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHble, KBaJpaTHbIE YpaBHEHHUS (C MCMHOJb30BAHUEM CIIPABOYHOU
uHbOpMaIlMK) U PallMOHANBHBIE YPABHEHMS, CBOISIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoguTE MpOCTEHIINE HWCCIENOBAHUS YPAaBHEHUN M CHCTEM YPABHEHHMU, B
TOM YHCJIE C MPUMEHEHHEM I'papruecKuX NpeacTaBieHui (yCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WJIM CHCTEMa YPaBHEHUU pEUIeHMS, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOpPOM Ha aJTOPUTM YUEOHBIX EHCTBUH.

[TepexoauTh OT cioBecHOM (QOPMYITUPOBKH 3ajaud K €€ anredpandeckon
MOJEIM C TIOMOILIBKO COCTABJIEHUS YPaBHEHHS WJIM CHUCTEMBl YpPaBHEHUHU,
MHTEPIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3YJIbTAaT.

[IprMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB U1l CPABHEHUS, OLICHKH; PEIIATh



JUHEWHBIC HEPABEHCTBA C OJTHON MEPEMEHHOM U UX CUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALAI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DYyHKIUU
OnepupoBarh Ha 0a30BOM YpOBHE (YHKIIMOHAIbHBIC TOHATHS M S3BIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAYEHHUS); OMNPEICNATh 3HaueHHE (YHKIUU 10
3HAYCHUIO apTyMEHTAa; ONpeeisaTh CBOMCTBA (DYHKIINHU 110 €€ rpaduKy.
Crpouth rpaduKu dJI€MEHTAPHBIX GYHKIWHA BUa , y = 1%, p=1°, y = Vax ,

y= L onmceBare cBolictBa umcnoBoi (QyHkumu 1o €€ rpaduky (mpu
X

HEO0OXOIMMOCTH C HAITPABJISIOIICH ITOMOIIBIO).

9 KVIACC

Yucii1a ¥ BLIYMCICHUA

CpaBHUBATH U YNIOPAI0YMBATH PAIMOHAIBHBIE U HPPAlMOHATIBHBIE YHCTIA.

BrimonasaTe apudmeTrdeckue NeUCTBUS ¢ PallMOHATILHBIMU YHCIIAMU, COYeTast
YCTHBIE M MNUCHMEHHBIE TMPHUEMBI, BBINOJHATh BBIYUCICHUS C HPPALMOHATBbHBIMHU
YUCIIAMM.

HaxoauTe 3HaueHus CTENEHEN C LEJIBIMUA MOKA3aTENSIMUA U KOPHEW; BBIYUCIATh
3HAQYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrisaTe AEHCTBUTENbHBIE YHWCIA, BBIIOJHATh NPUKHAKY pe3yJsibTaTra
BBIUHUCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUU.

YpaBHeHUs ¥ HEPABEHCTBA

Pemars nuHeliHbIE U KBaIpaTHbIE YPaBHEHUS, YPABHEHHUS, CBOJAIINECS K HUM,
npocTerime ApoOHO-palMOHANIbHBIE YPABHEHHUS.

Pemate mpocreiiie CUCTEMBI JBYX JIMHEHMHBIX YPaBHEHUW C JBYyMS
IIEPEMEHHBIMU U CUCTEMBI JIByX YPABHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCS
JMHEWHBIM (110 BU3yaJIbHO O1ope).

Pemates mpocreiinue TEKCTOBBIE 3aJaud  adreOpandeckuM CIocoOoM ¢
MIOMOIIBK0 COCTABJIEHHUS YPABHECHUS WJIM CHCTEMBI JBYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU.

[IpoBOoauTE MpOCTEWIIE WCCIENOBAHUS YPAaBHEHUM W CUCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM I'paUUEeCKuX Mpe/ICTaBIeHU (yCTaHABIMBATh, UMEET JI
YpaBHEHUE WIH CUCTEMA YPABHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeiiHblE HEpaBEHCTBA, KBAaJApPAaTHHIE HEPABEHCTBA; H300pa)kaTh
pEelIEHNE HEPAaBEHCTB Ha YHCIOBOM NPSIMOM, 3aIlHCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemats cuctembl TMHERHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pelICHUE CUCTEMbl HEPABEHCTB Ha YHCIOBOMN
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUN PA3JIMYHBIX 3a/1a4.

DOYyHKIUU

PacnioznaBath (yHKIIMM M3y4eHHBIX BHAOB. I[loka3pIBaTh cXeMaTHYECKU
pacnoyio)KeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB (YHKUMA BUAA: V = Ax,

y=hx+ b, , y=axr’ + by +¢, y= X, y = /X, y = £ B 3aBUCUMOCTH OT 3Ha4CHHI
X



K03(phUIIMEHTOB; ONMUCHIBATh CBONCTBA (PYHKITHH.

Ctpouth U U300pakaTh CXEMaTHUYECKU TrpaduKu KBaAPATUYHBIX (YHKIHMH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIMN MO UX TpaduKam.

Pacno3naBaTh kBagpatuuHylo (GYHKIHIO 1O (opmysie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUNA U3 peabHOU KU3HU, PU3UKH, TEOMETPUH.

YucsioBble MOCI€10BATETbHOCTH M TPOrPeccuH

Pacnio3naBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO NMPOTPECCUN TPU Pa3HbBIX
crnoco0ax 3aJaHusl.

BoImonHAT,  BBIYMCIEHUS C  HUCHOJb30BaHHMEM (opMyn #-ro  dWieHa
apu(pMeTHYecKO M TeOMETPUYECKOW MPOTPECCHIl, CyMMBI TMEPBBIX # YJICHOB (C
OMOpOH Ha CIPABOYHYIO0 UHPOPMAIIHUIO).

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMU IOCIEJOBATEIBHOCTAMH, B TOM
qyclie 3a7aud U3 peajbHOM >KU3HU (C MCIOJIb30BAHUEM KaJbKyJSITOpa, HU(POBBIX
TEXHOJIOTHH).

AJAIITUPOBAHHASA PABOYAS TPOTPAMMA YYEBHOI'O KYPCA
«I'"EOMETPUS». 7-9 KITACCBI
Henu usyyenust yaeOHOro Kypca

O6mue uenu uzydeHus yueoHoro kypca «l'eomerpusi» npeacrasiersl B OOl
OOO. Onu 3akiIYalTCsA, MPEXJAE BCET0O B TOM, YTO HAa YpPOKax T'€OMETPUHU
OOy4YaromMiicss y4uTCsl TPOBOJUTH  JOKA3aTeNbHbIE PACCYXKJIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIIOYEHUs, JOKa3blBaTh MCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKIECHUS «OT MPOTHUBHOTO», OTINYAThH
CBOICTBa OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE yTBepkaAcHHSI. B oOydeHHH
YMEHHUIO pPacCyXJaTh COCTOMT BaXHOE€ BOCHUTATEIIbHOE 3HAYCHUE W3YYCHUS
r€OMETPHUH, IPUCYIIEC UMEHHO OT€UYECTBEHHON MAaTEMAaTHUYECKOW IIKOJIE.

Bropoil uenpt0 H3y4eHHs] TEOMETPHM SIBJISICTCS HCMOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUM KaK MaTEeMaTHUYeCKUX, TaK MU MPAKTUYECKUX 3ajady,
BCTPEYAIOIINXCS B PEATTBHOM )KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BHIUUCIUTEIbHAS
JVHUST B M3YYEHUM TIE€OMETPUM B IIKOJIe. [ 3TOr0 y4yuTENII0 PEKOMEHAYETCS
noAOUpaTh 3aJa4u MPAKTUYECKOTO XapakTepa IJis paccMaTpUBAEMbIX TE€M, YUUTh
00y4YaronmMxcst CTPOUTh MaTEMAaTUYECKUE MOJIEIN PEANIbHBIX JKU3HEHHBIX CUTYaIuH,
MPOBOJAUTL BBIYUCJIEHUS M OLEHUBATh AJICKBATHOCTh IOJIYYEHHOI'O pE3yJIbTaTa.
KpaitHe BaxXHO TNOAYEPKMBATh CBSI3M TE€OMETPUUA C JIPYTHMHU IPEAMETaMH,
MOTHUBUPOBATh HUCIOJIb30BaTh OMPEIEICHUS T€OMETPUYECKUX (GUTYp U TOHSTHH,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYYCHHBIX yMEHUH B (DU3MKE M TEXHUKE. ITH
CBsI3M HanboJee sIPKO BUIHBI B TeMax « BekTopsi»,

«Tpuronomerpuueckue CcooTHoOmEHHs», «Meronx koopauHat» U «Teopema
[Tugaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wH3ydaercs Y4eOHbIH Kypce
«"eomeTpus», KOTOPBIN BKIIOYAET CIEAYIOIIME OCHOBHBIE PA3ENbl COJACP>KAHUS:



«['eomerpuueckne GUTYpBl M WX CBOWCTBa», «VI3MEpeHHE TEOMETPUUYECKUX
BEIMYMH», a Takke «JlekapToBbl -KOOpPAMHATHI Ha IUIOCKOCTH», «BEKTOpB,
«/IBmwxenust miockoctm» U «IIpeodpazoBanus mogo0us».

COHEPXXAHUE YUEBHOI'O KYPCA «I'EOMETPUS» (110 'OJAM
OBYYEHMUA)

7 KIIACC

HavansHble noHATHs TeoMeTpuu. Touka, npsMas, OTpe3oK, Jiyd. Yros. Buas
yrioB. BeprukanbHble W CMexHble yribl. buccexkrpuca yria. Jlomanas,
MHOI'OyroyibHUK. [lapayiensHOCTh U NEPIEHAUKYIISIPHOCTD IPSIMBIX.

*Cummerpuunble (urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpHH .
[IpuMepbl CUMMETPUH B OKPYKAFOIIEM MUPE.

*OCHOBHBIE IOCTPOEHUS C TOMOIIIBIO LIUPKYJIA U TUHEUKH *

TpeyroneHuk. BbicoTa, Menumana, OHCCEKTpHCca, UX  CBOMCTBA.
PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TpEYroibHUKU. HepaBeHCTBO TPEeyroabHHUKA.

CBoiicTBa 1 MPU3HAKU PaBHOOEIPEHHOIO TpeyrojapHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoliCTBa U NMPU3HAKHU NApaJLIENbHBIX MPsAMbIX. CyMMa yrilOB TPEYTOJIbHUKA.
BHentnue yriel TpeyronbHUKA.

IIpsMoyronbHblli  TpeyronbHUK. CBONCTBO MeQuaHbl IPSIMOYIOJBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K TUNOTeHy3e. [Ipu3Haku paBeHCTBAa NPAMOYIOJIBHBIX
TPEYTOJILHUKOB. IIpsIMOYTrONIbHBIN TPEyTroJapHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTOJIbHUKA ¥, HEPABEHCTBO O
JUIMHE JIOMAHOM, Teopema O OOoJbpIIeM yrie U OOoJbIIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

T'eomerpuyeckoe Mecto Touek.™ buccekrpuca yria W CepelUHHBIN
IIEPIICHINKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CBOMCTBa. B3zaummHoe
pacnoyIoKEHUE OKpPYKHOCTH M npsimoil. KacartenbHass M ceKymas K OKpPYKHOCTH.
Okpy>XHOCTb, BIIMCaHHas B yroi. BnucaHHas U ONUCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YeroipéxyronbHukd. [lapamnenorpaMmm, €ro npu3Hakd U CBOWCTBA. YacTHbIE
clly4au TMapajieorpaMMoB (MPSMOYTONIbHUK, pOMO, KBaApar), UX TMPU3HAKUA U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA H  IPU3HAKHU.
[IpsiMmoyroJibHast Tpaneuus.

*Meron ynBoeHus Mmeauansbl. LlenTpanbHas cuMMeTpust.

Teopema @arneca u TeopeMa O MPOMOPUUOHAIBHBIX OTpe3Kax. CpeHue JTNHUU
TpEyroJibHUKa U Tpaneuuu. LleHTp Macc TpeyrojibHUKa.

[Tomobue TtpeyronpbHUKOB, Kodbdumment mnomodus. I[lpusHakm momOOHS

33nech u nanee * * 0603HAYEHBI TEMBI, H3yYEHUE KOTOPHIX POBOJUTCS B 03HAKOMUTENLHOM Iu1ane. [leqaror
CaMOCTOSITENILHO OpeersieT 00beM H3y4aeMOoro MaTepHana.



TpeyroiapbHUKOB*. [[puMeHeHue mog00usl Py PEeIIeHUH MPaKTUISCKUX 3a71ad.

CpoiicTBa mIomaael reoMmerpuyeckux ¢uryp. DopMysbl IS TUIOMIATA
TpeyrojbHHUKa, MapaienorpamMma, pomOa u Tpamenuud. OTHOIIECHHE TUIOMIAICH
oA00HBIX GUTYD.

Brruncnenue tuiomnaneil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPAKTUYCCKUX 3a]1a4.

CuHyC, KOCHWHYC, TaHT€HC OCTpPOTO yIJia TPSMOYTOJHHOTO TPEyTOIbHUKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKACCTBO. TpPUTOHOMETpHUYECKHUE (PYHKITUU YTIIOB
B 30°, 45° u 60°.

BrmcanHbie ¥ IEHTpaNbHBIC YIIIBI, YTOJI MEKIY KacaTebHONH W XOPAOH. YTIIbI
MEXIY XOpAaMH M CEKyIIUMHU. BIMCaHHbIE W ONMHCAHHBIC YETBIPEXYTOJHHUKH.
B3aumHoe pacnonoxxeHue AByX OkpykHoctei. Kacanue okpyxuocteit. OOmue
KacaTeJIbHBIC K JIBYM OKPYXKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° pgo 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXAeCTBO. DOpMyIIbl MpUBEACHUS.

Pemenune tpeyronpHnkoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemenune
MPAKTUYECKUX 33/1a4 C UCTIOJIb30BaHUEM TE€OPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

AIpeobpazoBanue mogodus. [logodue coOOTBETCTBEHHBIX DJIIEMEHTOB.

Teopema 0 IpPOU3BEICHUHN OTPE3KOB XOP, TEOPEMBI O TPOU3BEICHUU OTPE3KOB
CEKYIINX, TEOpEeMa O KBaJipaTe KacaTeabHOM *

Bekrop, gnmHa  (MOIyidb) — BEKTOpa,  COHAINPABICHHBIE  BEKTOPBHI,
MIPOTUBOIMOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpalud Haja  BekTopamu. Pa3jnoxkeHwe BeKTOpa MO  JBYM
HEKOJIJTMHEeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE Il HAXOXKICHUS JUIMH U YTJIOB.

JlekapToBBI KOOPAMHATHI HA TUNIOCKOCTH. *YpaBHEHUS MPAMOU * U OKPYKHOCTH
B KOOpJMHATaX, MEpPEeCceueHrue OKPYKHOCTEH U MpsAMbIX. MeToJl KOOpAMHAT U €ro
NpUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKH. [[1Ha OKpy>kHOCTU. ['pagycHast U paauaHHas
Mepa yrja, BBIUHCIECHHE [JIMH HOyr OKpyxXHocteu. Ilnomane kpyra, cekropa,
CErMeHTa.

*/[BUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU GUTYp (dIEeMEHTapHbIC
npeacrasienus). [lapamnensasiii mepenoc. [ToBopot *

INTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHIA
AJIATITUPOBAHHOU PABOYEM ITPOTPAMMBI KYPCA «TEOMETPHUS» (ITO
I'OJAM OBYYEHUA)

OcBoenune yueOHOTOo Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl JOKHO OOECHedMBaTh JOCTHKCHHE CIEIYIOMIMX MPEIMETHBIX



O6p330BaTeJILHI>IX PE3YJIbTATOB:

7 KJIIACC

Pacnio3naBaTh n3yueHHBIE T€OMETPUUECKUE (DUTYPBI, OTIPEICISTh UX B3AUMHOE
pacmoyioKeHne, M300pakaTh TE€OMETPUYECKHUE (PUTYPBHI, BBIMOIHATH YEPTEKU IO
YCIOBHIO 3aj1aud. M3MepATh JMHENHBIE W YTJIOBbIE BEJIMYMHBI. Pemate 3agaun Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYKH MPEIMETOB B pealibHON
KU3HU, Pa3MEpPOB MPUPOJHBIX O0BEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB MO
MOPSAJIKY BEJTUYUHBI.

CtpouTh YepTeXM K TEOMETPUYECKUM 3ajJadyaM (C HCIHOJIb30BAHUEM
CMBICJIOBOM OIOPKI: HABOSAIIME BOIPOCHI H/UJIN aITOPUTMA YUEOHBIX JECHCTBHI).

[Tonmp30BaThCd MpHU3HAKAMU  PABEHCTBA TPEYTOJBHHUKOB, HCHOJIb30BaTh
MIPU3HAKHU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 33]1a4.

[IpoBOINTE JOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd TMpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pEelIeHNU TeOMETPUUYECKUX 3ajlady (C HCMOJb30BAHUEM 3PUTENIbHOW HArJIsIHOCTU
1/ BepOabHOM OTOPHI).

Onpenensats napaiedIbHOCTh MPSMBIX ¢ TOMOUIBIO YTII0B, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenars MapajuiebHOCTh NPSIMBIX € TOMOINBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOW MPSIMOU O TOYEK APYTOM MPSIMOU.

Pemiats 3agaun Ha KjieT4aToi Oymare.

[IpoBOUTH BBIUKCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAYCHUS YTJIOB
B T€OMETPUYECKUX 3aJayax C HCIOJIb30BAHHEM CYMMbI YTJIOB TpPEYrOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TIEPECEUCHUH JIBYX
MapajyIeIbHBIX MPSAMBIX CEeKylled. Pemare mpakTuueckre 3aJayd Ha HAaXOXICHHE
YIJIOB.

HMeTsh npeicTaBieHue O MOHATHE TEOMETPUIECKOTO0 MECTA TOYEK.

@opMyIMpOBATH OMPEICICHUSI OKPY>KHOCTM M Kpyra, XOpAbl W JHaMeTpa
OKPYHOCTH, TMOJIb30BATHCS UX CBOMCTBAMHU. YMETh NPUMEHSTH 3TH CBOWCTBA IPH
pELICHUY 3a7a4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMKUCAHHASA OKOJIO TPEYTOJIbHUKA OKPYKHOCTD,
LEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHOM TOYKE, U O TOM, UTO
CEpEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKATCA B OJHOU
TOYKE.

OpueHTUpOBAaTHCST B TOHATUSIX W ONEpPUPOBaTh Ha 0a30BOM ypPOBHE:
KacaTelibHasg K OKPYXXHOCTH, Te€Oopema O MEPHEHIUKYJISIPHOCTA KacaTEIbHOU U
paanyca, NpOBEAEHHOTO K TOUKE KACaHUSI.

NmMeTh mpencTtaBieHUE O MNPOCTEHIINX TE€OMETPHUUYECKUX HEPABEHCTBAaX, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOOUTE OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C MOMOILIBK LTUPKYJIS U
JIMHEWKMU.



8 KVIACC

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBIPEXYTOJIBHUKOB, WX  3JIEMEHTHI,
MOJI30BATHCS UX CBOMCTBAMU IIPH PEIICHUU T€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCSI B TIOHATHUU — TOYKU TEPECEUCHUS MEUaH TPEyrobHUKA
(eHTpa Macc) B pelieHruy 3a1aq.

Bragets monsTHEM CpemHEl TUHUN TPEYTOJbHUKA U TPAICIIUH, IPUMEHSTHh UX
CBOMCTBA MPHU PEIICHUH MPOCTEHIIINX TEOMETPUUIECKUX 3a1ad. FIMeTh mpecTaBiIcHUE
o Teopeme dajieca U TeOpeMe O MPOMOPIIMOHAIBHBIX OTPE3Kax, MPUMEHSITh UX IS
pEIICHMS MPAKTUICCKUX 3a7a4 (C OMOPOH Ha 3pUTEILHYIO HATJISTHOCTH ).

[IpuMeHsSITh TpU3HAKK TOJOOWS TPEYTOJIHHUKOB B PEIICHUH HECIOKHBIX
TeOMETPUUYECKUX 3a/1a4.

[Tomb3oBatbest Teopemoit Iludaropa mas pemieHUS TEOMETPUUYECKUX |
MPAKTUYECKUX 3a]1a4.

Brnagers moHSATHSMH CHHyCa, KOCHHyca M TaHT€HCa OCTPOro yriia
MPSIMOYTOJILHOTO TpeyroiabHuKa. [loMb30BaThCsi STUMU TOHATUSIMH JUISI PEIICHUS
MPAKTUYECKUX 3aJad (MPU HEOOXOIUMOCTH C OTIOPOM Ha aJITOPUTM MPABUIIA).

Beraucnsate  (pasnuyHeIMH - ciocobamu)  (C OMOpPOM  HAa  CIIPABOYHYIO
uH(OpPMAIMIO) TIUIONIAb TPEYrOJbHUKA U IUIOMIAJd MHOTOYTOJBHBIX (QUTYP
(OMB3YACH, T/I€ HEOOXOIUMO, KANBKYJIITOPOM). [I[pUMEHSATh MONTy4YeHHbIE YMEHUS B
MPAKTUICCKUX 3aavax.

Brnagets MOHATHSAMHM BIHCAHHOTO U IIEHTPAIBHOTO YIJIa, HCIIOIH30BATh
TEOPEMBI O BIIMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKYIIUMHU) M YT MEXKTY
KacaTeIbHON M XOPI0H MPH PEIICHUN MTPOCTEHIINX T€OMETPUIECKUX 3a/1a4.

Bragerp MOHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOHCTBA
OINMHMCAaHHOTO YETHIPEXYTONBHHUKA TPH PEIICHUH MPOCTEHIIINX 3a/1ad.

[IpuMeHATh MONMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJICNIN JJIS 33a]1a4y peajbHOUM KU3HHU U TIPOBOJUTH COOTBETCTBYIONINE BBHIYUCICHUS C
MpPUMEHEHUEM TMOJ00Ms ¥ TPUTOHOMETpUU (MONB3YSICh, TJ€ HEOOXOJIUMO,
KAJIbKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPHYECKHE (YHKIIMU OCTPHIX VYIJIOB, HAXOAUTh C UX
MOMOIIBIO  PA3JMYHBIE JJIEMEHTHI TMPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pelieHue
MPSMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJIATOPA) JJIWHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAUCHHM.

[Tonp3oBaThest (hopMyaMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXKJIECTBOM JUJII HAXOXXJICHHUS COOTHOIICHWH MEXAY TPUTOHOMETPUICCKIMHU
BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JUISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TMPHU
PEIICHUH MPOCTEHIIINX TEOMETPUUYECKUX 3a]1a4.

BnaneTs moHsATHSAMU TpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB



noo0HbIX ¢uryp. I[lonb3oBaTbecst cBOMCTBaMU NOJO0MS NPOU3BOJIBHBIX (UTYP,
YMEThb BBIYMCIATH JJIMHBI M HAaXOAUTh YIJIBl y MOAOOHBIX (uryp (mo anropurmy
y4ueOHbIX jeiicTBuil). [IpuMeHsTh cBOWCTBa MOMOOMS B MPAKTHUYECKUX 3ajadax.
YMeTh NPUBOAUTD MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tonb3oBaThea TeopeMamu (10 BU3YaJbHOM OMOpPE) O MPOU3BENCHUH OTPE3KOB
XOp/, O MPOU3BECHUH OTPE3KOB CEKYIINX, O KBAAPATE KACATEIbHOM.

[Tonb30oBaTbCad BEKTOpamMu, MOHUMAaTh HUX TIEOMETPUYECKHA U (DU3UUECKUI
CMBICII, MIPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U pu3nueckux 3aaad. [I[pumensTs
CKAJIIPHOE MPOU3BEAEHNUE BEKTOPOB JJIsI HAXOXKJAEHUS IJIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €0 B PEILICHUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Brnaners moHATHAMM INPAaBWIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPY’KHOCTH,
JUIMHBl TyI'M OKPY’KHOCTH W PAJUaHHOW MEpBl YIJia, YMETb BBIYMCIATH ILIOLIANb
Kpyra u ero dyacrted (c omopod Ha copaBouyHylo wHHpopmanui). [IpumeHsTs
ITOJTyYECHHBIE YMEHHS B IIPAKTUYECKHX 3a/1a49aX.

Haxonute ocu (MaM LEHTPHI) CUMMETPUH (QUTYP, TPUMEHSATH JABHKCHUS
IUIOCKOCTH B IPOCTEUIINX CITydasiX.

IIpuMeHATH IONy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMAaTHYECKHE
MOJIENIN JJIS 33]1a4 PeajbHOU KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
OPUMEHEHHEM TOoJ00us M TPUTOHOMETPUYECKHX (YHKIHUM (IOJB3YsCh, TIe
HEO00XO0IUMO, KATBKYIISATOPOM).

AJAIITUPOBAHHAS PABOYASA IPOI'PAMMA YYEGBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJIACCbI

esin u3yyeHUus y4eOHOro Kypca

B coBpemenHOM mudpoBOM MHpe BEPOSTHOCTh M CTAaTHCTHUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTb, KaK C TOYKH 3PEHUS] MPAKTUYECKUX MPHUIIOKEHUH, TaK U
ux ponu B oOpa3zoBaHuu. KakIplii 4enoBeK MOCTOSHHO MPUHHMMAET PEUICHUs Ha
OCHOBE MMEIOIIUXCS Y HETrO JIaHHBIX. A I 0OOCHOBAHHOTO TPHUHSATHUS PEIICHUS B
YCJIOBHSIX HEIOCTaTKa WM U30bITKa MHGOPMAIIMK HEOOXOAUMO B TOM YHCIIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUECKOE MbIIIIeHHE. VIMEHHO mo3ToMy
OCTPO BCTaJla HEOOXOIUMOCTH CGHOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHUCIIE
obyuatomuxcs ¢ 3I1IP, ¢yHKIMOHANBEHYIO TPAaMOTHOCTH, BKJIIOYAIOIIYI0O B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIIOIIECH YMEHHE BOCIPUHHMATh M KPUTHYECKHU
aHAJIM3UPOBATh MH(POPMAIUIO, TPEICTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMAThH
BEPOATHOCTHBI XapakTep MHOTHUX pEaJbHBIX IMPOLECCOB U 3aBUCHUMOCTEH,
MPOU3BOJUTH TMPOCTEUIIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMH
OpUHIUIIAMU cOOpa, aHalM3a W TMPEJCTABICHUS JaHHBIX U3 PA3IUYHBIX cep KU3HU
o0IIIecTBa ¥ TOCYIapCcTBa MPUOOIIIAeT 00YJIArOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl ydueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKA
OCHOBHOM WIKOJIbI BBIJICJIEHBI CIEAYIOLIUE COAEpPKATEIbHO-METOANYECKUE JINHUU:
«IIpencraBnenne JaHHBIX M OMHUCATENbHAS CTAaTUCTUKa»; «BeposTHOCTHY;
«neMeHTbl KOMOMHATOPUKNY; «BBeneHne B Teoputo rpadony.



Conepxanve nunun «lIpencraBiieHre NaHHBIX UM OMMCATEIbHAs CTATHCTUKA»
CIIy’KUT OCHOBOH 11 POPMUPOBaHUSI HABBIKOB pabOTHI ¢ MHPOPMAIIUEH: OT YTCHUS U
UHTEpHpeTanun HHPOPMALUM, TMPEACTaBICHHOW B TabmWIax, Ha AuarpaMMax u
rpadukax 10 cOopa, TPEACTaBICHUS ¥ aHalW3a JaHHBIX C MCIOJb30BaHUEM
CTATUCTUYECKUX XapaKTePUCTHUK CPEAHMX W paccewBaHusi. Pabotas ¢ IaHHBIMH,
oOyuaroruecst ¢ 3I1P y4arcst cuuThiBaTh M MHTEPIPETUPOBATH JAHHBIC, BBHIBUTATH,
apryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIIME TUNOTE3bl, PAMBILLUIATH HAJ
(dakTOpamMu, BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OIEHUBaTh UX BIUSHUE Ha
paccMaTprUBaeMbl€ BEJTMYMHBI U MPOLIECCHI.

NHTYyNTHBHOE MpENCTaBICHUE O CIy4alHOW WM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJCHUHUN CTAHOBUTCSI MOTHUBUPYIOIIEH OCHOBOM U1l N3YUYECHHUS
TEOpUHU BepoATHOCTEH. bombioe 3HaueHue mas oOydarontuxcs ¢ 3[1P 3xaeck mmeror
MPAKTUYECKUE 3aJIaHUsI, B YACTHOCTHU OIBITHI C KJIACCHYECKHUMHU BEPOSTHOCTHBIMU
MOJEISIMH.

[lonsaTHE BEpPOSTHOCTU BBOJAUTCS KaK Mepa MpaBIoNoAoOusl CIydaHOro
coobiTus. [Ipu n3ydenun kypca oOydatomuecs ¢ 3I1P 3HakOMSTCS ¢ mpocTeHIMMU
METOJAMU  BBIYHCIIEHUS  BEPOSITHOCTEM B  CIyYauMHBIX OKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMHM  JJIEMEHTAPHBIMU  MCXOJAaMH, BEPOSITHOCTHBIMM 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M peliaTh Oojiee CIOXHBIE 3afadud. B Kypc BXoasT
HAayaJIbHBIE NPEACTABJIEHUS O CIYyYalHbIX BEJIMYMHAX M MX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIMXCS C
3IIP ¢ MHOXeCTBAMH U OCHOBHBIMHM  OIEpalMsIMA  HaJl MHOXKECTBaMHU,
paccMaTpUBAKOTCA NPUMEPBl NPUMEHEHHS Ui PEHIEHHs 3aad, a TaKxKe
MCIIOJIB30BaHUs B IPYTUX MaTEMAaTUYECKUX KypcaxX U yYEeOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IVIaHe

B 7-9 kinaccax uzyuaercs Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPbBIN
BXxomaT paszaensl:  «llpencraBneHue JAaHHBIX W ONMCATEIbHAsl  CTATUCTUKAY,
«BepoaTrHocThY; «DIeMEeHThl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadopy.

Ha u3ydenne nanHOrOo Kypca OoTBOAMT | y4eOHBIN yac B HENETIO B TEUCHUE
KaXxJ10r0 roja o0y4eHus, Bcero 102 ydueOHbBIX Haca.

COHEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb 1 CTATUCTHUKA (ITO
I'OJAM OBYYEHUA)

7 KUIIACC

[IpencraBnenre maHHBIX B BUJE TAOJHUI, TUarpaMm, rpaukoB. 3amoJIHEHUE
Ta0JIHII, YTEHNE U TTOCTPOCHUE TUarpaMM (CTOIOUKOBBIX (CTOIOUATHIX) i KPYTOBBIX).
Urenue rpaduKoB peaibHBIX MponeccoB. M3Bneuenne nHdpopmMaluu U3 guarpamm u
Ta0JIUII, UCTIOIb30BaHUE U UHTEPIIPETALINS TaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpeaHee apu(pMeTHdYecKoe, MeAuaHa, pa3max,
HauOoJbIleE M HaWMEHbIIEe 3HAauYeHHs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYHUBOCTH.



*CrydaiiHbpl SKCTIEpUMEHT (OMbIT) M clydaiiHoe coObiTue. BeposiTHOCTH U
yacToTa. PoJib MaJOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC U B
oOmiecTBe. MOHETa M UTPajibHASA KOCTh B TEOPUH BEPOSTHOCTEN*4,

*I'pad, Bepmmna, pedpo. Crenenp BepunHbl. Yucimo pédep u cymmapHas
creneHb BepuinH. [IpencraBnenue o cBs3HocTu rpada. Llemn u mukisl. [yt B
rpadax. O6xox rpada (sinaepoB nyTh). [IpeacraBienrue 06 oprueHTUPOBAHHOM rpade.
Pemenue 3a1au ¢ momoinpio rpadoB™®.

8 KUIACC

[IpencraBienue TaHHBIX B BUJE TAOJIUII, TUarpamm, rpaduKos.

MHOKECTBO, 3JEMEHT MHOXECTBa, IOAMHOXECTBO. Omnepanuu  Hax
MHOKECTBaMU: OObEAMHEHUE, MepecedyeHue, AonoiaHeHue. CBoiicTBa onepanuil Haj
MHOKECTBaAMU: MIEPEMECTUTENBHOE, COUYETATENBHOE, pacrpeneauTeIbHOE,
BKIIOUeHMs. Mcnonp30Banne rpaduueckoro npeAcTaBiIeHUs] MHOXKECTB JJI OITUCaHUs
peaIbHBIX NPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a1a4.

3mepenne paccenBaHUsl JaHHBIX. Jucriepcuss U CTaHAAPTHOE OTKIOHCHHE
YHCIIOBBIX HA00OpOB. JlmarpamMmma paccemBanus *

DOneMeHTapHble  COOBITHS  cily4dailHoro ombiTa. CiydailHble  COOBITHS.
BepostHoctu coObITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnygaitnblii BBIOOp. CBs3b MEXKIY MaOBEPOSITHBIMU U MPAKTUYECKHU JOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIC, OOIIECTBE U HAYKE.

*MlepeBo. CBoiicTBa JEpPEBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
BUCSUEH BEpUIMHBI, CBS3b MEXIY YHUCIOM BEpIIMH U yucioMm pé&dep. [IpaBuio
yMHOKeHHUs. Pemienne 3aiad ¢ momolisio rpados.

[IporuBomonoxubie coObiTus. Jlmarpamma Ditnepa. OObenuHeHue u
nepecedeHne coopTuii. HecoBmecTHbIie coObITHS. DOpMyIia CII0OKEHUST BEPOITHOCTEH.
VYcnoBuast  BepositTHOCTh.  [IpaBuno  ymHoxkeHus. HesaBucumble  COOBITHS.
IIpencraBienne dKCIEpuMEHTa B BHJE JAepeBa. PemeHne 3amad Ha HAXOXKICHUE
BEPOSITHOCTEH C MOMOIIBIO IEPEeBa CIIYUYaliHOTO SKCIIEpUMEHTa, IuarpaMm Jusepa *

9 KVIACC

[IpencraBnenue qaHHBIX B BUJE TaOIUII, TUArpaMMm, TpauKOB, HHTEPIPETALIHS
TaHHBIX. YTEeHUE M MOCTPOCHHE TAOIHII, TUarpaMm, TpapuKOB MO peaTbHBIM TaHHBIM.

[TepectanoBku u daxropuas. CodyeTaHus M YUCIO coueTaHuil. *TpeyrogbHUK
[Tackans™®. Pemenue 3a1a4 ¢ KCIOJIb30BaHHEM KOMOUHATOPHUKH.

'eomerpuyeckas BepoSTHOCTb. CiyuyallHbI BBIOOp TOYKM M3 (QUIYpHl Ha
MJIOCKOCTH, U3 OTPe3Ka U U3 IYT'H OKPYKHOCTH *

UcnbiTanue. Ycenex u Heynaya. Cepust ucnbITaHul A0 niepBoro ycnexa. Cepust
ucnbeiTanuii bepaymiu. BeposatHocTu coObITHIT B cepun ucnibiTaHui bepHyiu.

43neck u nanee * * 0603HAUEHBI TEMBI, H3y4eHHE KOTOPHIX IIPOBOJMTCS B O3HAKOMHUTEILHOM ILtane. Ilegaror
CaMOCTOSITEIIFHO OTIPEIeNIIeT 00bEM H3ydaeMOoro MaTepHrara.



CnyyaliHasg BeIWYMHA U paCIpENETICHUE BEPOSITHOCTEH. MaremaTudeckoe
oXpujJaHue W aucnepcus. lIpumepbl  MaTeMaTHMyecKoro — OXKHMJIAHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MareMarudeckoe OXHIAHUE W
JUCTIEPCUS CIIyYalHOUW BEJIMUYMHBI «YHCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymy.

[TonsiTue 0 3akoHe OonbIIMX yucen. M3MepeHue BEpOSITHOCTEW C MOMOIIbIO
yacToT. Posib ¥ 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHUA
AJTATITUPOBAHHOM PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHUA)

[IpeameTHbIC pe3yNbTaThl OCBOCHHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 7—
9 Kitaccax XxapaKTepUu3yrTCs CIEYIOIUMUA YMEHUSMHU.

7 KJIACC

Uutarh wuHOpMalMIO, TPEACTABICHHYIO B TaOJNMIAX, HA JUarpaMMax;
MPEACTaBIATh JIaHHbIE B BUJE TaOJUI, CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cTonmbyaTeie) U KPYyTroBbIE€) 10 MAaCCUBAM 3HAYEHUHN (C MCTOJIb30BAHUEM 3PUTEIIHLHOMN
HaIJISHOCTH W/WUK BepOaJbHON OTOPHI).

OnuceiBaTh U UHTEPOPETUPOBATH  pEajbHbIC  YHUCIOBBIE  JIAHHBIE,
MpeJCTaBJICHHbIE B TA0MHMIIAX, HA JUarpamMmax, rpadukax.

OpueHTUpPOBATHCS B TOHATUSAX U ONEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpeanee apupMeTHIECKOE, MeIMaHa, HauOoJIbIIee U HAUMEHbBIIIEe 3HAUCHUS, pa3MaXx.

HNmMerp 1mpencraBiieHHME O CIIyYalHOW MW3MEHYMBOCTA Ha IIPUMEpax LEH,

(U3UYECKUX BEJIMYMH, aHTPOIIOMETPUUYECKUX JIAHHBIX; UMETh MPEJACTaBJICHUE O
CTaTUCTUYECKON YCTOUUYUBOCTH.

8 KVIACC

W3Bnekate u mpeoOpa3oBbIBaTh HH(POpPMAIMIO, TPEJICTABICHHYIO B BHJIE
Tabnuil, Auarpamm, rpaduKoB; MPEACTABISITh JaHHBIE B BUJIEC TAOJMIl, JAHArpamM,
rpaduKoB.

OmnuceIBaTh OCIIE COBMECTHOI'O aHAIM3A JTAHHBIE C TIOMOLIBIO CTATHCTHYECKHUX
IOKa3aTeliel: CpeJHUX 3HAYEHWH M Mep paccenBaHus (pa3Max, AUCHEPCHS U
CTaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yibTataM U3MEpeHudM U HaOmoAeHUuM (C HCMOJb30BAaHUEM 3pPUTEIBLHOU
HarJISITHOCTH U/WUi BepOaIbHOM OMOPHI).

Haxonuth BeposITHOCTH Cily4allHBIX COOBITHM B OMbBITaX, 3HAsl BEPOSITHOCTH
AJIEMEHTApHbIX COOBITMH, B TOM YHCI€ B ONbITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUAMH (C MCIOJb30BAaHUEM 3pUTEIHLHON HATJIAIHOCTH /WU
BepOaIbLHOM OTIOPHI).

HNmere mnpencraBieHue O TrpaduUUecKux MOJENSIX: JEpeBO CIy4yailHOro
AKCHEPUMEHTA, JUarpamMMbl DiiJiepa, YiuciIoBas mpsmasl.

OnepupoBaTh NOHATUAMU Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;



BBITIOJIHATH ONEpali HaJl MHOXKECTBaAaMU: 00bEIMHEHNE, IEPECEUCHHE, T0TIOTHEHMUE;
NEPEeYUCHIATh  AJIEMEHThl MHOXECTB; IPUMEHSATh CBOWCTBA MHOXECTB  (C
UCITOJIb30BAHUEM BU3YaAJIbHON OMOPHI).

Nmeth mpencraBieHrue O rpauyeckoM MPEACTABICHHE MHOXKECTB U CBs3ei
MEKly HUMH /I ONMCAHUs MPOLECCOB U SBJIECHUM, B TOM YHCJIE MIPU PELIICHUH 3a/1a4
U3 IpYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KUIACC

N3Bnekats 1 nmpeoOpa3oBbIBaTh HHPOPMALIMIO, IPEACTABICHHYIO B PA3IMYHbIX
MCTOYHMKAX B BUJIE TaONMI], AUarpamm, IpaduKoB; MPEACTABIATh JaHHbIE B BUIE
Ta0JHILI, TUarpaMm, rpauKoB.

Pemate mpocreiimme 3agayd OpraHU30BaHHBIM MepedOpOM BapUaHTOB, a
TaK)Ke C MCITIOJIb30BAaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmetp mpexacraBieHue 00 OMUCATENbHBIX XapaKTEPUCTUKAX Uil MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHHUH M YaCTOTHI COOBITHSA, B TOM YHUCIE MOJIb3YAChH
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPECHU U HAOMIOACHUH (C OMIOPOM HA CIIPABOYHYIO
UH(OPMAIIHUIO).

Haxonuthe BEpOSITHOCTH CIIy4allHBIX COOBITUH B WM3YUYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSX
WCIIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHysu.

MMeTp npencraBiieHWE O CIy4alHOW BEIMYMHE U O paclpelesieHUuu
BEPOSATHOCTEM.

HMMeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
IPUpPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHMPOBAHUE

5 kaacc (He menee 170 u)

ApudmeTrndeckre JEHCTBUS C HATYpPaJIbHBIMH YHCIAMH.
CpoiicTBa HyJs TpPH CJIOKEHUM W -YMHOXXEHWH, CBOMCTBA
€IUMHULBL  npu  yMHOXeHuu.  IlepemecturenbHOoe U
COYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHS W YMHOXEHUS,
*pacrpeieuTeIbHOE CBONCTBO YMHOKEHUS *4,

*lenutennn ©W KpaTHBIE® 4YHCa, pa3IOKEHUWE 4YHUCIA Ha
MHOxuTenu. Jlenenue ¢ ocrarkom. IIpocTeie M cocTaBHbIE
gyucna. *[Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9 *

Crenenb ¢ HaATypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIpAKEHUS; TOPSIIOK TEUCTBUM.

Perienue TekCTOBBIX 3a71ay Ha BCE apUPMETUUECKHE ICHCTBUS,
Ha JIBM)KEHUE U MOKYTKH.

HasBanue
paszaena (Tembl) OcHoBHOE coep:kanue OcHoOBHBIC BUBI 1eATEJIBHOCTH 00y4aI0IMXCS
Kypca (4uciao
4acoB)

[HatypajbHbie JecsatuuHas cucreMa cuucieHus. Psan HaTypanbHbIX umcenl.|UYuTaTh, 3anMCchIBaTh, CPaBHUBATb HAaTypaJbHbIE UHUCIA;
uucaa. Jleiicreus ¢ |Harypaneneiii psa. Yucino 0. HarypanpHble uncina Ha|y4yacTBOBaThb B O0CY:KIEHHMH CHOCO00B yIOPSAOYMBAHUS
HATYpaJIbHBIMH KOOp-/IMHATHOM IPSIMOI. CpaBHenue, OKPYTJICHUE | YUCEL.
YHCJIAMH HaTypaJIbHBIX YHCEIL. HN3o0paxkaTs, KOOpPAMHATHYIO MpSMYyI0, OTMe4YaTb YHcia
(43 v) TOYKaMU Ha KOOPJIMHATHOM NPSIMOM, HAXOAMTh KOOPAWHATHI

TOUKH.

HccnenoBarh cBoOiicTBa HaTypajJbHOTO psaa, uucen 0 u 1 npu
CIIOKEHUH U YMHOKEHHH.

Hcnonb3oBaTh NPaBWJIO OKPYIJIEHHWS HATypajbHBIX UHUCEIN
Ip1 HEOOXOIMMOCTH C OTIOPOM Ha aJrOPUTM IpaBUIIa.
BeimmoaHaTs apupmernyeckue ACHCTBHA C HATypalbHBIMHU
YHUCJIAMH, BBIYHCJIATH 3HAYCHMSI YHCJIOBBIX BBIPAXKECHUU CO
CKoOKamu U 0e3 CKOOOK.

3anuceIBaTh NPOU3BEICHUE B BUJC CTEIICHU, YATATh CTEIICHH,
HCIO0JIB30BATh TEPMHHOJIOTHI0 (OCHOBaHME, I10Ka3aTelb),
BBIYMCJSITh 3HAYEHUS] CTENEeHEeH NpHU HEoOXOAMMOCTU C
BU3YyaJIbHOU OIIOPOM.

BbInOIHATL NPUKUAKY M OLEHKY 3HAYEHUM YHUCIIOBBIX
BBIPQXCHUI, NMpeaaratb 1 NPUMEHATh NPHEMbI NIPOBEPKH
BBIYHCIICHUI.

Hcnonp30BaTh IpU  BBIYUCICHUAX IEPeMECTHTEIbHOEC H
coyeTraTejbHOEe CBOMCTBA CJOKEHUST U YMHOKEHUsd,
*pacnpenejanTeibHOe CBOMCTBO YMHOKeHus *,




dbopMynupoBaTh M TPUMEHATH IMpaBUja NPeodPa30BAHUA
YK CJIOBBIX BbIPaKeHU i Ha OCHOBE CBOMCTB
apudmeTrnyecKkux [JeHCTBHI 1NpPHM  HEOOXOAUMOCTH C
HanpapJsomeid NOMoOIbIO.

®opMmyJIMpoBaTh oONpeAedeHMs JEIUTEeNsl U KpaTHoro (c
OMOpO Ha aJaropuT™M IMpaBWia), Ha3bIBaTh JACIUTEIH MU
KpaTHBIEC YHUCJIA; PACIlO3HABATDH IPOCTHIE U COCTaBHBIE UHUCIIA;
(popMyJIMpOBATH M IPUMEHSATH NPU3HAKHU JEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoil Ha aJropuT™M NpaBuUia); NMPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS 4YHCIA Ha TPOCTHIE MHOXKUTEIN;
HAXOAUTB OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBaHUS O
HaTYypaJIbHbIX quclnax, NPUBOAUTH npuMepsbl u
KOHTPIIPUMEPBI, CTPOMTH BBICKA3ZBIBAHUS U OTPUILIAHUSA
BBICKA3bIBAHUI O CBOMCTBAaxX HATypPaJbHBIX YHCEI C OMOPOM Ha
oOpasel.

Pemath TekcToBble 3adaud  apuPMETHUYECKHM CIOCOOOM,
HCIO0JIB30BATh 3aBHCHMMOCTH MEXAY BEIMYMHAMHU (CKOPOCTD,
BpEMs, PacCTOSIHUE; 1IeHa, KOJIUYECTBO, CTOUMOCTh U Jp.) MpH
HEOOXOIMMOCTH C UCIOJIb30BAHUEM CIPABOYHON MH(OPMAIUH:
aHAJM3UPOBATH TEKCT 33/1a4M, NepedopMyIUpPOBaTh YCIOBUE,
HU3BJICKATH HEOOXoIuMbIe  JIaHHBIE, YCTaHABJIUBATH
3aBUCHUMOCTH MEXIy BEJIMYMHAMU HpU HEOOXOJUMOCTU C
HaIIPaBJIAOLIEH TOMOILBIO.

MopenupoBarh XOJ PELIEHUS 33Ja4d C IOMOIIBI PHUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoanTh, pa3duparb pasaUyYHbIE PEILIEHUSA, 3alHCH
peleHUi  TeKCTOBBIX  3agady (Ipu  HEOOXOIUMOCTH  C
HaIPaBJISAIONICH TOMOIIIBIO).

C nmoMowbI0 MeJarora OUEHMBATH IOJYYEHHBIM pe3ysbTar,
OCYLeCTBJISATHL  CaMOKOHTpOJIb,  IIpOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOAMTh OLIMOKU.

*Pemate 3agauM ¢ MOMOIIBLIO Nepefopa BceX BO3MOKHBIX
BAPHUAHTOB *




3HAKOMHUTBCS ¢ HCTOPHeEl pa3BUTHS APH(PMETHKH.

[Harasianas
reomerpus. Jinaumn
HA IJIOCKOCTH

12 4)

Touka, nmpsiMasi, oTpe3ok, nyd. Jlomanas. M3mMepenue IIuHbBI
OTpe3Ka, METPUYECKHE  E€IMHULIBI  HU3MEPEHUs  JJIMHBI.
OKpY’>KHOCTb U KPYT.

[TpakTryeckas padota «IlocTpoeHne y3opa U3 OKpy>KHOCTEW».

VYron. Ilpsamon,
N3smepenue yrios.

OCTpBIM, TYyNOW U Pa3BEPHYTHIM YIJIBL.

[TpakTuueckas pabota «Iloctpoenue yriosy.

Pacno3naBatp Ha uepTexkax, pHUCYHKaX, ONHUCHIBATb,
UCIIONB3YySl TEPMHMHOJIOTHIO, M H300pakaTh C IOMOILBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH IO
BU3YaJIbHOW OMOpE): TOYKY, MPSMYIO, OTPE30K, Jy4, YIOJ,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NpUBOANTH NpPUMePbl O0OBEKTOB PEAIBLHOTO
MHUpa, UMEUMX (OpMy H3YUYEHHBIX (QHUTyp, OLEHMBATh HUX
JIMHEWHBIE Pa3MEpHI.

HMcnoub30BaTh IMHENKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI IS
IIOCTPOCHHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEJINYUHY
yIjla; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YIOJI, 3aJaHHOU
BEJIMUMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKpPYHOCTb 3aJJaHHOT'O pajanyca.

H3o00paxars KoHUrypaluu TreoMeTpuueckux ¢Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTel Ha HEJIMHOBAHHOW U
KJIleT4yaTo OyMmare; mpeasiaratb, OMUCHIBATH H 00CYKIaTh
€rnoco0bl, aJIrOPUTMBI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3naBath U H300pakaTh HAa HEJTMHOBAHHOM U KJIETYATOU
Oymare TpsIMOM, OCTpBIH, TYyINOH, pa3BEPHYTHIA  YIJIbI;
CPaBHUBATH YTJIbL.

BbruncasTh 1JIMHBI OTPE3KOB, TOMaHbIX.

IlonnMaTe M  HMCHOAB30BAaTh MPHM  PpelIeHMH  3a4adv
3aBHCHMOCTH MEXKIY €IUHHUIIAMH METPHUUYECKON CHCTEMBI MEp;
3HAKOMHUTBHCH C HEMETPUUECKUMH CUCTEMAMU MEpP; BbIPAXKaTh
JUIMHY B DPA3JIMYHBIX  C€IMHHULAX  WU3MEPEHHUA  IIpU
HEOOXOIMMOCTH € OTOPOi HA CIIPABOYHYIO HH(POPMALHUIO.
HccaenoBath  ¢urypel ©  KOHQHUTypalMM,  HUCIONb3Ys
M poBBIE pECYPCHI.

O0BIKHOBEHHEIE
poou

Hpo6s. IlpaBunbHble W HempaBWIbHBIE IpoOu. OCHOBHOE
CcBOMCTBO Apobu. CpaBHEHHE TPOOEH.

MopeaupoBars B Tpaduueckoil, npeameTHol dopme, ¢
MOMOIII0 KOMIIBIOTEpA MOHATUS U CBOMCTBA, CBSI3aHHBIE C




(48 1)

CnoxeHre U BBIUUTAHHE OOBIKHOBEHHBIX I[pO6€I7L CMmemaHHas

IpoOb. YMHOXKEHHE U JelieHHEe OOBIKHOBEHHBIX JPOOei;
B3aUMHO-00paTHBIE JPOOH.

Pemenne TekCTOBBIX 3amad, coaepkamux ApoOou. OCHOBHBIC
3aJa4uM Ha IPOOH.

[Tpumenenue OyKB [Tl 3aIIMCH MaTEMaTHYECKUX BBIPAKEHUH U
IIPETIOKEHU .

OOBIKHOBEHHOM JPOOBIO.

YuTtaTh U 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JPOOH,
Nnpeiaratb U 00Cy:KIaTh CIOCOOBI YIIOPSIOYMBAHUS JPOOCH.
M3o0paxkaTs OOBIKHOBEHHBIC IpoOM  TOYKaMu  Ha
KOODAWHATHOM  MpsIMOM;  HCHOJb30BATH  KOOPIUHATHYIO
IPSIMYIO JUIS CPaBHEHUSI POOEH.

DopMyJIMPOBaTh, 3aIUCHLIBATH C MOMOIIbI0O O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOM C OMOpOM Ha MPaBUIIo;
HCNOJIb30BATH OCHOBHOE CBOMCTBO JpoOu sl *COKpalieHus
npobeit u mpuBeAeHUs ApoOW K HOBOMY 3HAMEHATENIO B
NPOCTEUIINX CITydasx™®.

IIpencraBiasitb 1O 00pasily CMEIMIaHHYIO JpoOb B BHUIE
HEMpPAaBWIBHOM W BBIIENATH [EIyHD 4YacTh 4YUCla U3
HENpaBUWIBHOM APOOH.

BoinoansaTs apudmMeTrudeckue aeiicTBUsI ¢ OOBIKHOBEHHBIMU
IpoOsSMH B TPOCTBIX Cllydasix; MPUMEHSITh CBOICTBa
apudMeTuIecKux JercTBUi TSt parroHaTu3aIH
BBIUUCIICHUH.

BbINoJHATH NPUKHAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM;
npeaiarath H NPUMEHSITh MPUEMBI IPOBEPKH BHIUUCIICHHIA.
IIpoBoauTh Hcc/IeTOBaAHUS CBOKMCTB JpoOe€i, omupasch Ha
YHUCIIOBBIE OKCIIEPUMEHTHl (B TOM 4YHCIE€ C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaThb MCTHHHBIE U JIO)KHBIEC BHICKA3bIBAHUS O JIPOOSX,
NMPUBOIUTH NPUMEPbI 1 KOHTPIIPUMEPHI.

Pemarp mnpocTedinime TEKCTOBBIE — 3aJadyd, COJAEpIKalue
JIpOOHBIE TaHHBIC, U 33/1a4d Ha *HAXOXXJEHWE YaCTH IEJIOr0 U
IIEJIOTO TI0 €r0 YacTH; BBISIBJIATH UX CXOJCTBA U Pa3au4us *
MoaeanpoBaTh X0 pEHICHUS 3a/adyd C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIGI.

I[IpuBoauTh, pa3dupaTh, OLEHUBATH PA3TUYHBIC PEIICHHUS,
3aMMCH PEUICHUH TEKCTOBBIX 3a/ay MPU HEOOXOIUMOCTH C
HaIIpaBJIAOIIEH TOMOLIBIO.

C nomoub0 megarora OUeHMBAThH TOJIYYCHHBIH pe3ysbTar,




OCYLIECTBJSAITh  CaMOKOHTpPOJIb,  NpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIITHOKH.
3HAKOMHUTBCS ¢ HCTOPHeEH pa3BUTHS APU(PMETHKH.

[Harnsignast MHOroyroJibHUKH. YeThIpEXYroNbHUK, IPSMOYTOJIbHUK, | Pacmo3HaBaTh, u300pakaTh C TMOMOUIBI0  YEPTEKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB U OT PpYyKH, MOJEIUpoBaTh U3 Oymaru

MHOroyroJibHuKH TpeyroNbHuK. MHOT'OYTOJIbHUKH.

(10 u.) [Inomane 1 nepuMeTp NMPSAMOYTOJIbHUKA U MHOTOYTOJIBHUKOB, IIpuBoaANTHL MpUMeEpPbl 0OBEKTOB PEATHLHOIO MUPA, UMEIOIINX
COCTABJICHHBIX U3 MNPSAMOYTOJILHHMKOB, €IMHHIBI H3MEPEHHS (opmy  mHOroyrompHuKa, IpAMOYTOJIbHIKA,  KBA/paTa,
rtomay. [lepHMETp MHOTOYTOEHHKA. TPEYroJbHUKA, OEHUBATDb UX JMHEWHBIE pa3MeEpBbI.

BoruucasaTs: mnepuMeTrp TpPEyroiabHUKA, NPSIMOYTOJIbHUKA,

MHOTOYTOJIBHUKA; IJIOMIAb NPSIMOYTOJIbHUKA, KBaapara (Tpu
HEOOXOAMMOCTH C OMIOPOH Ha AITOPUTM YICOHBIX ICUCTBHI).
HN3o00paxaTh OCTpPOYTOJIbHBIE, IPsIMOYTOJIbHbBIE n
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Ctpouthb Ha KjieTyaToil Oymare KBaapaT U MPSIMOYTOIBHUK C
3a/IaHHBIMU JIJTAHAMU CTOPOH.

HccaenoBars cBOMCTBA IPSAMOYIOJIBHMKA, KBaJpara IIyTEM
SKCTIIEPUMEHTa, HAOIIOJIEHUs, HW3MEPEHHs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
Pacno3HaBaTh WCTHHHBIE HW JIOKHBIE BBICKA3LIBAHHUSI O
MHOTOYTOJIbHUKaX, MPUBOAUTH MPUMePbl U KOHTPIPUMEPHI.
HccaenoBarsh 3aBUCUMOCTD IUJI0IAIM KBaApaTa OT JIJTUHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBaAPATHON CETKH JI MOCTPOCHUS

¢uryp;  pa3dmBaThb  TPAMOYTOJIBHUK  HAa  KBaJpaThl,
TPEYTOJIbHUKU;  COCTABJIATH  (DUTYpBIN3 KBaJI[paToB U
IpSAMOYIOJIbHUKOB M HAaXOOUTh WX IUIOIIAAb, pPa30uBaTh

GuUrypel Ha TPSIMOYTOJIBHUKA M KBaJpaThl W HAXOIUTh HX
wIonab (Ipu HEOOXOJUMOCTH C HAMIPABJISIIOMICH TOMOIIBIO).
BbIpa:kaTh BeJIMUYUHY IUIONIAJU B Pa3IHYHBIX EAMHUIAX
U3MEPEHUS METPUYECKON CUCTEMBI MEp, HMCHOJIb30BATh
3aBHCHMOCTH MEXIy METPUYCCKUMHU CIUHHUIIAMHU HW3MEPCHUS
IUIOMIAI TP HEOOXOJAMMOCTH C OINOpPOH Ha CIPaBOYHYIO




UH(pOpPMAIHIO.

3HAKOMHTBCA ¢ NpUMepaMH MNpPHMEHEeHHUsl IUIOUATUu U
nepuMeTpa B TPAKTHUECKUX CHUTyanusx. Pemats 3agaum u3
peaNbHOW JKU3HH, TIPH HEOOXOMMOCTH C ONOPOIl Ha aNTOPUTM
npaBuiia, 00CyKIaTh Pa3IM4YHble CIOCO0bI PEIICHNS 3a/1a4.

JlecsiTHYHBIE
poou
(38 4)

Jecarnunas 3anuch apodeit. CpaBHEHUE NECITUIHBIX IPOOEH.

JeiicTBus ¢ necaTUUHBIMU Apo0siMu. OKpyrieHHe AeCATHUHBIX
TpoOeii.

Pemenne TekCcTOBBIX 3ahad, coaepxkaiiux Ipoou. OCHOBHBIE
3a/1a4u Ha ApOOH.

IpeacTaBiasiTh AECATUYHYIO ApoOb B BUAE OOBIKHOBEHHO,
YUTATh W 3aNHCHIBATh, CPABHMBATH JIECATUYHBIE TpOOH,
npegjaratb M 00CY:XKIaThb CHOCOObI  YNOPSIOYMBAHUS
JIECATHUYHBIX APOOEH.

H3o006paxkaTs gecsaTHUHBIE ITpOOM TOYKAMU Ha KOOPAMHATHOM
IIPSIMOH.

BbISIBJASITH CXOCTBAa M Pa3jM4usl NMPaBUiI apuMeTHYECKUX
JEUCTBUM C HATypaJbHBIMHM 4YHUCIAMU W JI€CATHYHBIMU
po0sIMH, TTOCTIE COBMECTHOTO aHAIIN3A.

BbInoHATL apudpmeTHyeckue ACUCTBUS C JAECCATUYHBIMU
Ipo0siMU; BBINOJHATH TNPUKUAKY M OLEHKY pe3yjbTaTa
BBIYHCIICHUI.

I[IpumensiTe cBoiicTBa apupMETHYECKUX JCHCTBUH  Uis
palMOHANTN3AINY BEIYUCIICHUM.

I[IpuMeHATH NPAaBUJI0 OKPYIJIEHUS JIECATUYHBIX ApoOel, mpu
HEOOXOAMUMOCTH C BU3yaJIbHOU OTIOPOH.

IIpoBoauTh MCCJIEIOBAHUSI CBOICTB JECATHYHBIX JpOOEi,
ONMMpAsiCh Ha YHUCJIOBBIE OSKCIEPUMEHTHl (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHbBIE U JIOXKHBIE BBICKA3bIBAHUS O JIPOOSX,

NMPUBOJUTH  MPUMEPHI U KOHTPIPUMEDBIL, CTPOUTH
BbICKA3bIBAHUSA U OTPUILIAHUS BHICKAa3bIBAHMIA.
Pemars mnpocreilive TEKCTOBBIE 3aJauM, COJEpIKAILUE

JIpOOHBIC JaHHBIC, U HA *HAXOXKJICHWE YaCTU IIEJIOTO U IIEJIOTO
0 €r0 YacTH * BHISIBJIATH UX CXOJCTBA U Pa3JIHYHsl.
MopaeanpoBaTh XOJ PEIICHUS 33/ladyd C MOMOIIBIO PHUCYHKA,
cxembl, Tabmuipl. Pa30upath pa3nuyHble pEIICHUS, 3alKcH
pPELIEHUI TEKCTOBBIX 3a/1ad4.




OnepupoBarh IpOOHBIMU YHUCIIAMU B PEANBHBIX YKU3HEHHBIX
CUTyaluAax.

C nomMomb0 meaarora OWEHMBATH IOJYYECHHBIH pE3yJbTarT,
OCYLeCTBJISATHL  CaMOKOHTpOJIb,  MpOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OITHOKH.

3HAKOMHUTBCSI ¢ HCTOPHUEH Pa3BUTHS apUPMETHKH

[HarasagHnast
reoMeTpus.
Tena u purypst
B IIPOCTPAHCTBE
(O 9)

*MHororpaHHuku. M3o00paxeHne MHOTOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpsmoyronbHbI napannenenunesn, kyo. Pa3Béprku kyba u
napasuIesIeuIe 1a.
O0BEM Kyba, IPSAMOYTOJILHOTO Mapajuieenumnena™.

Pacno3dHaBaTe Ha 4epTeskax, PHCYHKaxX, B OKpY:/KAaoleM
MHpe IpsIMOYTOJIbHBIN Napasuienenunes, Kyo, MHOTOIpaHHUKH,
ONUCHIBATb, HMCHOJb3Ys  TEPMHHOJIOTHIO, OLICHUBATH
JIMHEHHBIE pa3MEPBI.

I[IpuBoauThL MpUMepbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOLINX
¢opMy MHOTOTpaHHHUKA, IMPSIMOYTOJBHOTO IapauleenuIesaa,
KyOa.

H300paxkaTh Ky0 Ha Ki1eT4aToi Oymare.

HccaenoBarb CBOJiCTBA Kyo0a, [IPSAMOYT'OJIBHOTO
napajuleJIenuIe1a, MHOTOIPaHHUKOB, HUCIIOJIB3Ys MOJEIHM IIPH
HEOOXOIMMOCTH C HalpaBJIIOLIEH TOMOIIBIO.

PacnosnaBath  pa3BépTKM Kyba W mapajuleNenuIesa.
MopaeaupoBate Ky0 U napamiesnenunes u3 Oymaru M npoyux
MaTepHuasoB, 1Mo oOpasiry.

Haxoauth u3MepeHus, BBIMHCIATH IUIOIIAAb [TOBEPXHOCTH;
00BbEM Ky0Oa, MPsIMOYTOJIBHOTO Mapajulesenunesia ¢ onopoil Ha
QITOPUTM Y4eOHBIX JEeHCTBUH; MCCJIeA0BAaTh 3aBHCHMOCTH
00béMa Ky0Oa OT IJIMHBI ero pedpa.

HaOnrogate M NPOBOAUTH AHAJOIMMM MEXNYy IOHATHAMHU
IUIOINAAM ¥ 00bEMA, IEpUMETpa U IUIOIIAIN ITOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBaHUS O
MHOIOTpaHHMKaX, NMPHBOAMTH IPHMEPbl U KOHTPIPHUMEPHI.
Pemate 3a1a4M U3 peanbHOU KU3HMU.

OBTOpEeHHE
0000IeHne
10 4.)

[ToBTOpEHME OCHOBHBIX MOHATUH M METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUT.

Beruncaarn 3HAUCHUS BBIPAYKEHHI, COoZEepKaIMNX
HATypaJbHBIE YHUCJA, OOBIKHOBEHHBIE W JCCSITHYHBIC IPOOH,
BBHITMIOJHATH MpeoOpa3oBaHUs 4YUCeN MPU HEOOXOAMMOCTH C




HaIIPaBJIAOIIEH TOMOUIBIO.

BbiOupars  cnmocod  CpaBHEHMsSI  UHMCEN,  BBIYMCICHU,
NPUMEHSATh CBOMCTBA apupMETHYECKUX JACUCTBUM  JuIs
palnoHaIN3au1 BHIYUCICHU.

OcyuiecTBasiTh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEUCTBUH M
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUN.

Pemrate mnpocreiilime 3aJa4d U3 peajlbHOM  JKH3HY,
NPUMEHATh MAaTeMaTH4YeCKHe 3HAHMA Ul PELICHUS 3a/1a4 U3
JpyTUX y4eOHbIX IPEAMETOB.

Pemate mnpocreiimme 3aga4yd  pasHbBIMH  CIIOCO0aMH,
CPaBHUBATh  CHOCOOBI  peuieHus  3aJadyd, BbIOHpaTh
PAlMOHAJIBLHBIN C1OC00.

6 kaacc (ue menee 170 u)

Hazpanmue
pa3naeJia (TeMbl)
Kypca (4ucj10
4acoB)

OcHoBHOe coep:xkaHue

OcHOBHBIE BU/IbI 1EATEJIbHOCTH 00y4ar0IIMXCS

HarypajbHbie
yucaa
(30 v)

Apudmerndeckue JeUCTBUS c MHOTO3HAYHBIMH
HaTypaJbHBIMU YHUCJIaMH. Yucioswle BBIPpAXKXCHUA, TOPSAOOK
JICUCTBHIN, UCTIONIb30BaHNE CKOOOK. OKpyIJIeHHE HATYPaTbHbBIX
YHCETL.

JlenuTenu ¥ KpaTHbIC 4YKCiIa; *HAaHOOJBINNI OO JETUTENh
Y HarMEHbIIIee 00IIee KpaTHOE *

PaznoxeHue uucia Ha MNpocTele MHOXUTENU. JlenmumocTh
CYMMBI U pou3BeeHusl. [leieHne ¢ OCTaTKOM.
Pemienue TekcTOBBIX 3a1a4.

BoinosHaTs apudpMernyeckue AeMCTBUSA C MHOTO3HAYHBIMU
HAaTypaJbHBIMHA YHCJIAMH, HAXOAUTh 3HAYEHUSl YHCIOBBIX
BBIPXEHUH cOo CKOOKamu U 03 CKOOOK; BHIYHCIATH 3HAYEHUS
BBIPAXXECHUI, COAEPIKALLUX CTEIICHHU.

BbIoJIHATE NPUKHMAKY M OLEHKY 3HAaYCHUM YHCIIOBBIX
BBIPKCHUM, IPUMEHATH NPUEMBI POBEPKH PE3yJIbTATA.
Hcnonp30BaTh mNpu  BBIYUCICHUAX IEpPeMeCTUTEJbHOE H
coyerarejibHOEe CBOWCTBA CJIOXKEHHUSI W YMHOXKEHHs,
*pacnpenejuTebHOe CBOMCTBO YMHOKE€HUSI OTHOCUTEIbLHO
CJ10:KeHus *, cBOMicTBa apu(pMeTHYeCKUX AelCTBUH.
HccnenoBarb  4MCIOBbIE  3aKOHOMEPHOCTH,  MPOBOJIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI.




®opMyJMpoBaTh ONpeleJieHUusl JCIUTeNss U KpaTHOro,
HauOoJbIIEro OOLIero JAeiuTeNs M HauMEHbIIEro oOIIero
KpaTHOIr0, MPOCTOTO M COCTAaBHOTO YMCEJ; HCIOJIb30BaTh ATH
HOHATHS NPU PEIIeHUH 3a/1a4 (IIpU HE0OXOAUMOCTH C OIIOPOM Ha
QJITOPUTM IIpaBUIIA).

IIpuMeHsITh AJrOPUTMBI BBIUMCIEHUS HAaUOOJBLIET0 OOIIEro
JenuTeNnss W HaUMEHBLIETo OOLIero KpaTHOro JBYX 4YHCEN,
QJITOPUTM PA3JIOKEHUS YHCIIa HA IPOCTHIE MHOKUTEIIH.
HccaenoBarb cBoiicTBAa JEIMMOCTH CYMMBI U IPOW3BEIACHUS
41Cell C ONIOPOM Ha BOIPOCHBIN IUIAH.

IIpuBoauTL mnNpHMeEpPbl 4YHCENl C 3aJaHHBIMU CBOWCTBaMH,
pacno3HaBaThb BepHble M HEBEPHbIC YTBEPXKACHUA O
CBOMICTBax 4YHCEJN, ONPOBEPraTb HEBEPHBIE YTBEPKICHUS C
MTOMOIIbIO0 KOHTPIIPHUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCKHE  NPEIJIOKEHHA  C
MIOMOILBIO CBSI30K «W», «HUIIH», ECIH. .., TO...» II0 00pasIy.
PemaThb TekCTOBBIC 3a1a4M, BKJIIOYAIOUINE TIOHATUS JEIUMOCTH,
apudmeTnyeckuM CrnocoOOM, HCIIOJIb30BAaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIM IUIAH.
MopenupoBaTrh XOJ pEIIEHHs 3aladd C IOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3zbupaTh, OLICHUBATh PAa3JIM4YHbIC PpelIeHHs,
3alMCU  pelleHMii TeKCTOBBIX 3aJa4 C HampaBisoLIei
IIOMOILIBIO.

Kputnuecku oneHuBaTh NMOJYy4YeHHBIH pe3y/bTaT, HAXOAUTH
OIIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEPSAs OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

AlepnienaukynspHslie npsimble. [lapannensabie npsimMbie *

Paccrosgnue Mexay IByMs TOYKaMH, OT TOYKHU O IPSMOH,
JUIMHA ITyTH Ha KBAaJPAaTHOM CETKE.
IpuMepsl NpsIMBIX B IPOCTPAaHCTBE *

Pacno3naBatp Ha deprexax, PUCYHKax Cilay4dad B3aUMHOIO
PacroJI0KEHUs IBYX MPSAMBIX.

HN300paxarb ¢ MNOMOWIBI0 YEPTEKHBIX HHCTPYMEHTOB
KJIeT4aToil Oymare JiBe IepeceKarouiecs: IMpsMble, JIBE
IapajuleJIbHbIE MPSMBIE, CTPOUTH NPAMYI0, IEPIEHIUKYJISIPHYIO
JAaHHOM.




IIpuBoauTh NpHUMephbI [apajuIeIbBHOCTU u
NEPHEHAUKYIISIPHOCTHU IIPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBarth B MHOIOYIOJIBHMKAx IEPIECHIUKYJSPHbIE H
napajuiespHele  CTOpOHbI. H300paaTh MHOTOYTOJBHUKH C
napajuieNIbHbIMU, EPIECHINKYISIPHBIME CTOPOHAMH IO 00pasIly.
Haxoputp paccrosiHue MeXIy ABYMs TOYKAaMH, OT TOYKH [0
NpsIMOM, [UIMHY IIyTM Ha KBAJApPAaTHOM CETKE, B TOM YMHCIIE
UCTIONb3Ys HU(PPOBBIE PECYPCHI.

Jpoou
(32 v)

OObIKHOBEHHass  JIpoOb,  OCHOBHOE  CBOMCTBO  Jpo0w,
cokpaienue npodeit. CpaBHEHHE U YIIOPSIOYUBAHHE APOOCH.
Jecatuunbie qpoOU U METpUYECKasi CUCTEMa Mep.

Apudmernyeckue  AEWCTBUS  C  OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

OrtHomrenue. JleleHue B JaHHOM OTHOIICHHMH. *Macmra0 %
MIPOTIOPIIHSL.

[TonsiTve mporieHTa. BpIuncneHne MpoueHTa OT BEJIUYUHBI U
BEJIMYUHBI 110 €€ TIPOLICHTY.

Pemenne TeKCTOBBIX 3a71a4, COACPKANTUX IPOOU U TTPOIICHTHI.
[TpakTnueckas padota « OTHOLIEHUE IJTUHBI OKPYKHOCTH K €€
JTUAMETPY.

CpaBHUBATHL W YNOPSAOYUBATHL Jpo0OH, BBIOMpPAThH CIOCO0
CpaBHEHHUS JIPOOCHA.

IIpeacraBasith JecaTuuHble ApoOM B BUAEC OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BUJE JIECATHUYHBIX, HCMOJIb30BATH
IKBUBAJICHTHbIE NpPeJCTABJICHHS] JPOOHBIX YHCEN] MNpPU HUX
CpPaBHEHMM, IIPU BBIYUCIEHUAX (IIPU HEOOXOAMMOCTH C
HaMpaBJISIONIEH TOMOLIBIO).

Hcnoab30BaTh JeCATHYHBIE JpoOM Tpu NpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BbInoHATL apugMeTnyecKHe AeCTBUS C OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

BeruucasTe 3HAYCHUS BBIPAKECHMUI, cozepKaluX
OOBIKHOBEHHbIE M JIeCATMYHBbIE  JApOOH,  BBIIOJHSATH
npeoOpa3zoBanusi JpobOei, BbIOUPATH CHOC00, NPUMEHATH
cBoiicTBa apudmMeTHueckux AEHCTBUM A1 palMOHAIM3ALUU
BBIYHCIICHUM.

CocTaBJSITh OTHOLIEHHUS U MPONOPLUHU, HAXOAUTH OTHOLIEHHE
BEJIMYMH, JIEJIUTh BEJIMYHUHY B JAHHOM OTHOILLIEHUH.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEM OTHOILIEHUE JJINHBI
OKpYy)XHOCTH K e€ juamerpy (mpu HeoOXOAMMOCTH ¢
HaMpaBJISIONIEH TOMOLIBIO).

Haxoauth MmacmTal® riaHa, KapThl M BBIYMCISATH PAaCCTOSHUS,
UCIOJIB3YSl MaclITal ¢ OMOPOM Ha aJIFTOPUTM YUEOHBIX JIEHCTBUH.
OO0BACHATH, YTO TAKOE MPOLEHT, YIOTPEOISITh 000POTHI pEUH CO
CIIOBOM «IIPOLEHT». BbIpaxaThb NPOLEHTH B ApoOsAX U




JpOOU B TIPOIIEHTAX, OTHOIICHHUE JIBYX BEJTMYHH B TIPOIICHTAX.
BoruncasTe IPOIEHT OT YKCTIa | YUCIIO 110 €0 MPOIICHTY.
OxkpyriasaTs ApoOUM W TPOUEHTHI, HAXOAUTh MPUOTUKCHUS
qycell MPU HEOOXOJMMOCTH C HCIIOJIb30BAHMEM BU3YalbHOMN
OTIOpBI.

Pemiath 3aayM Ha 4YacTH, TIPOICHTHI, MPOMOPIHMH, Ha
HaX0XJIeHHe Apodu (POIEHTa) OT BEIMYMHBI U BETMUUHBI 110 €€
IpoOu (MpoleHTy), Apodu (TpoIeHTa), KOTOPBIA COCTABISET
ogHa BenuuuHa oOT gpyroi. IlpuBoauTth, pa3éuparsb,
OIIEHUBATH PA3JIMYHBIC PEIICHUS, 3alMCH PEIICHU TEKCTOBBIX
3aJ1a4 MPU HEOOXOAUMOCTH C HAMPABJIAIOIIEH TOMOMIBIO.
N3Baekaty wuHpoOpMaNMIO W3 TAaOOUI] W  JAMArpamM,
HHTEPIPETHPOBATH Ta0JIMIHBIC JaHHBIC, OTpeesaTh
HauOoJIbIlIee U HAUMEHBIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpusi.
Cummerpus
(69)

*OceBas cummeTpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHne cuMMeTpUYHBIX DUTYD.
CumMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha yepTexax M M300paXeHUSAX, H300pakKaTh OT
PYKH, CTPOUTH C TIOMOIIBIO MHCTPYMEHTOB (Purypy (OTpe3oK,
JOMaHyl0, TPEYroJbHHUK, MNPSIMOYTIOJbHUK, OKPY’KHOCTB),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO IIPSAMOH, TOYKH C
HarnpaBJIOLIEH TOMOIIBIO.

HaxoauTh npuMepbl CHMMETPUH B OKPY’KAIOLIEM MHpE.
MopaeaupoBare u3 Oymaru /jaBe (QUIYpbl, CHMMETPUYHBIC
OTHOCHUTEJIBHO TPSAMOH; KOHCTPYMPOBaTh I'€OMETPUYECKHE
KOH(UTypaIyu, UCIIOIb3Ys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MIOMOIIBIO IIUPPOBBIX PECYPCOB C OMOPOH HA aJITOPUTM YICOHBIX
JIEACTBUM.

Beipaxenus
¢ OykBaMu
(64)

[Tpumenenue OyKB AJis 3aMCU MaTEMaTUUYECKUX BBIPAKEHUHN U

npemioxkeHnil.  *bykBeHHbIE — BBIpaXKEHHS
MMOJICTAHOBKHU *.

byxBennbie pPaBEHCTBA, HaXO0XKICHHEC
KOMITOHEHTa. DOopMYyIIHL.

u YHCIOBBIC

HCHU3BCCTHOI'O

Hcnonb3oBath OyKBBI /171 0003HAYEHUS YUCEI, NPHU 3alKCH
MaTeMaTUYeCKUX  YTBEPXKAEHUH, COCTaBIATh  OyKBEHHBIE
BBIPQKEHUS 10 YCIOBUIO 3aJJa4H.

HccnenoBarh  HECIOXKHBIE  YHCIOBBbIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJI UX 3aIHCH.

BbrunciasaTe 4ncioBoe 3HaU€HHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAYEHHUAX OyKB C OMOpPOM Ha aNTOPUTM Y4eOHBIX




JICVICTBHI.

3anucbIiBaTh (popmy.nr: nepumeTpa i IUIOIIA N
MpSIMOYTOJIbHUKA, KBaJpaTa; IJIUHBI OKPY>KHOCTH, IUIOIIAIN
KpyTa; BbINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOpMYJIaM.
CocraBasatb (GopMmyJibl, BBIPOKAIOIIUE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSAHHE; LIEHA, KOJIMYECTBO,
CTOMMOCTB; TPOU3BOJAUTEIBHOCTh, BpeMs, O00BEM paboTHI;
BBITIOJHATH BBIYUCIICHUS IO 3TUM (OopMyJiaMm.

Haxoauth  HEW3BECTHBIH  KOMIIOHEHT  apU(METHIECKOTO
NEUCTBUS.

Harasanas
reoMeTpus.
Durypsl

HA IIJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB.
IIpsMoyronbHUK, KBajgpaT: CBOWCTBA  CTOPOH,  YIVIOB,
aUaro”Haneu.

W3mepenue yriioB. Buabl TpeyroibHHUKOB.

[Tepumerp MHoroyrosnbHuka. Ilmomanb ¢urypsl. Popmyb
nepuMeTrpa W IUIOIAgu mpsiMoyrojibHuKa. [Ipubmmxénnoe
U3MepEeHue miouau Guryp.

AlpaxTuueckas padota «[lnomanp kpyra» *

N300paxkars, Ha HEIWHOBAHHOW U KIETYaTOH Oymare c
HCIOJIb30BAaHUEM YepTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKH c 3aJJaHHBIMH CBOICTBaMH: c
napajulebHBIMU, NEPIEHIUKYJISIPHbIMUA, PaBHBIMU CTOPOHAMH,
OpSAMBIMM  yTJIaMH M Jp., PaBHOOEIPEHHBIH TPEYrOJbHHUK.
IIpensnaraTs U 06CykAaTh CIOCOOBI, AJITOPUTMBbI IOCTPOCHHUS.
HccaenoBarb,  HCHONB3Ys  DKCIEPUMEHT,  HaOIrofeHUeE,
MOJIETUPOBAaHUE, CBOMCTBA  TNPSAMOYrOJIbHHMKA,  KBaJpara,
pa30uBaTh HAa TPEYTOJBHUKH C OTOPOM HA BOIIPOCHBIH IMJIaH.
O0ocHOBBIBATBH, ONPOBEPraTb C IIOMOIIBIO KOHTPIPUMEPOB
YTBEP)KICHHUS O NPAMOYTOJIBHUKE, KBaJapaTe, Paclno3HaBaTh
BEpHbIC U HEBEPHBIE YTBEPKIACHUS.

H3MepsATh U CTPOUTH C ITOMOLIBIO TPAHCIIOPTHPA YIJIBI, B TOM
YHUCJIE B MHOTOYI'OJbHUKE, CPABHMBATBH YIJIBI; PACIO3HABATH
OCTpBI€, IPSIMbIE, TYIIbIE, PA3BEPHYTHIE YTJIbL.

Pacno3naBars, n300paxarb OCTPOYTOJIbHBIN,
IIPSMOYTOJIbHBIH, TYNOYTOJIbHBIH, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUW  TPEYroJbHUKH (IIPU  HEOOXOJUMOCTH C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BoruncasarTs HEPUMETP MHOT'OYT'OJIbHUKA, IUIOIIA b
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MpSAMOYTOJIbHUKH, Ha paBHBIE
¢GuUrypel, HCHOIB30BATH METPUUYECKHE EAMHUIBI H3MEPEHUs
JUIMHBI U TIOLIA/IU C OMIOPOI Ha aJITOPUTM YUEOHBIX IeHCTBUM.




Hcnonb3oBath NpudIMKEHHOE M3MepPeHHe JUIMH U IJI0IaaeH
Ha Kjer4yaroil Oymare, NpUOMIKEHHOE HW3MEpPEHUE JUIMHBI
OKPY>KHOCTH, IJIOLIAIU KpyTa.

Moaoxutenbuble n |Llenmsie  uwmcna.  *Monynes  uucnma,  reomerpudeckas | [I[pyBoAUTH, NpUMeEPbI HCIOJIB30BaHUS B PEATBHOW KU3HH
oTpHMIaTe/bHbIe UHTepIpeTanus Moaysl. YucIoBble IPOMEXKYTKH * MOJIOKHUTEBHBIX U OTPULATETBHBIX YHCEI.
yucaa TloNOKHTeNMbHBIE W  OTpUIATENbHBIE wuncna. CpaBHeHHe N300paxkarh 11enble yucia, TOOKHTEIBHBIC M OTPHLATEbHbIC
(40 1) TIONIOKUTENBHBIX U OTPHIATENbHBIX uHcel. Apudmernyeckue|CMa  TOUKAMI  HA  9HCIOBOM  TIPAMOH,  MCIOJIBL3OBATH
NEeHCTBHS ¢ MOTOKUTETbHBIMU 1 OTPUIATENEHBIME YicIaMy. | AC/TOBYIO MPAMYIO I CPABHCHHS HUCCI.
Pelenye TEKCTOBEIX 3a1aM. [IpuMeHsiTh NpPaBWJIA CpPAaBHEHHS, YNOPSAJ0YUBATDH IIEIIbIC
qrcna; *HaXoAuTh MOIYJb yncia *
@opmMyIMpoBaTh NPABUJIA BEIYUCICHHS C TIOJOXKUTEIBHBIMA U
OTPHUILIATEIbHBIMUA YHUCIIaMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIpaKEHUH, coAepKaIIX JNEUCTBUA
C TOJIOKUTEIIBHBIMA M OTPULATEIbHBIMM  YHCIAMH  IPU
HEOOXOJIMMOCTH C OTIOPOil Ha aJITOPUTM TIpaBHUIIA.
IIpuMeHsATH CBOMCTBA CIOXKEHUA W YMHOXKEHHUS  JUIS
peoOpa3oBaHus CyMM U MTPOU3BEACHUM.
IIpeacraBiaenune [lpsmoyronbHass ~ cHCTEMa  KOOpAMHAT HA  IUIOCKOCTH. [OOBACHATh M WJIKOCTPUPOBATH MOHSITHE MPSIMOYTOJIHHON
JAAHHBIX KoopauHaThbl TOUKH Ha MJIOCKOCTH, abCIicca U OpMHATA. CHUCTEMBl ~ KOOpPAMHAT  HA  IJIOCKOCTH,  MCIIOJIB30BaTh
(64) Cronbuarhie ¥ KPyroBIE HHArPaMMEL. TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPJMHATHOM IIJIOCKOCTH TOYKH U
ITpaktuueckas padora «Iloctpoenue quarpamm. urypsr 1mo 3amaHHBIM KOOPAMHATAM, HAXOIMTH KOOPIMHATHI
Pemrenne  TeKCTOBBIX — 3ajad,  COAEpXKaIlUX  JaHHbIE, | TOICK.
NpeJCTaBICHHbIEC B TAOIMIIaX U HA TUarpaMMax. Yurats CTON0YATEIC u KpYyroBbI€ Anarpammel,
HHTEPNPeTHPOBATH JTaHHEIE, CTPOMTH cTon04aTeIe
JarpaMMel.
Hcnonb3oBath MHpOPMaNNMIO, NMPEACTABICHHYIO B TaOJIMIAX,
Ha JMarpamMmax Ui pemieHHss TeKCTOBBIX 3aJad W 3a7ad u3
peaNbHON KU3HH.
Harnsgnas AIpsamoyronbpHbI napanienenunes, Ky0, mpusma, nupamuia, | PacnosnaBate Ha  yeprexax, pHCYHKaX, ONHCBLIBATH
reoMeTpusi. KOHyC,  LMIuHAp, Imap u  cdepa.  M3o0pakeHue|nupaMmuiy, Npu3sMy, HAIUHAP, KOHYC, IIap, H300paxkaTh UX OT

Durypsl

IIPOCTPAHCTBEHHBIX ¢buryp. ITpumepsr

pa3BEPTOK

PYKH, MOJeJIUPOBATH U3 OyMaru, INIacTHINHA, TIPOBOJIOKU U Jp.




B IPOCTPAHCTBE
(CRY)

MHOI'OIrpaHHUKOB, HWJIMHAPA U KOHYCA.

[IpakTuueckas pabora «Co3nanue MoJienei
IPOCTPAHCTBEHHBIX (PUTYDPY.

[TonsiTue o00bEMa; eauHUIBI H3MepeHHs o00bémMa. OO0BEM
MPSIMOYTOJIBHOTO Tapajuiesenumnena, Kyoa, hopmyisl oobéma *

¢ Hampasisoei nomouisbio. IIpuBoAUTE NPpUMepPBI 00BHEKTOB
OKPY>KaIOLIero MUpPa, UMEIOLINX (POPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pPeOpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaInyC U JUaMETP, pa3BEPTKA.

H3yuath, uCnonb3ysl SKCHEPUMEHT, HAOIIOJCHHUE, W3MEpEHUE,
MOJIEJIMPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONHUCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BHIABJATH CXOACTBA U Pa3JIMYHUsA:
MEXy MUPaMUAON U MPU3MOM; MEXAY LWINHIPOM, KOHYCOM U
LIaPOM.

Pacno3naBath pa3BEPTKM Napajienenunena, Kyda, MpPU3MBI,
IIMPAMHUJIbI, KOHYCA, HWIMHIPA; KOHCTPYHPOBATh JAaHHBIC Teja
U3 Pa3sBEPTOK, CO31aBaTb HUX MOJEIM C HalpaBIAOLICH
ITOMOUIBIO.

Co3naBaTb MoOJeJM IPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
MPOBOJIOKH, TUTACTHIIMHA | JIP.) C OMOPON HA AJITOPUTM y4eOHBIX
JIEUCTBUM.

H3mepsaTh Ha Mojeasix: JIuHbI pPEOGEP MHOTOTPAHHUKOB,
JuaMeTp 11apa.

Boruucasats 1o ¢opmyaam: 00bEM  NIPAMOYTOJIBLHOTO
napajenenunena, Kyoa; HCHONb30BaTh €IUHMIBI M3MEPEHUS
00b€Ma; BBIYHCJIATH OOBEMBI TEN, COCTABICHHBIX W3 KyOOB,
NapajuIeJICIUIEIOB; peliaTh 3aJa41 C PEAJIbHBIMHU JaHHBIMU C
OTIOPOI Ha CTIPaBOYHYIO HH(POPMALHUIO.

IToBTOpEHUE,
0000IeHue,
cucTeMaTH3anus
(20 v)

[ToBTOpEHKHE OCHOBHBIX MOHSITHH U METOJOB KYpCOB 5 U 6
KJIacCOB, 0000IIEHNE U CUCTEMATH3AINS 3HAHUMH.

BouruncasarTs 3HAYEHUS BBIPAYKCHHIA, coaepKaImx
HaTypaJibHbIE, II€JIble, TOJIOKUTENIbHBIE U OTPHUIATENIbHbIC
YyHuClla, OOBIKHOBEHHBIE U JIECATUYHbBIE JIPOOH, BBIIOJIHATH
npeoOpa3oBaHusl YUCET U BBIPAKEHUH NPU HEOOXOAUMOCTH C
HaIPAaBJISIONIECH OMOIIBIO.

BpiOupars  cmocod  CpaBHEHMSI  4YMCEJl,  BBIYHCICHUH,
NPpUMEHATH CBOWCTBA apUPMETHYECKHX JCUCTBUHA  UIs
palMoHaNU3aMK BHIYUCICHHM.

Pemars mnpocreiiume 3agauM U3 PEAIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUSA IS PEIICHUs 3a1a4 U3




JpYTrux mpeaMeETOB.

Pemats npocreiimue 3a1a4u pasHbIMH CIIOCO0aMHU.
OcymecTBaATh CAMOKOHTPOJIb BBINIOJIHAEMBIX ACUCTBUA M
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHU.

TEMATHUYECKOE IINTAHUPOBAHUME YYEBHOI'O KYPCA «AJI'EBPA» (110 'OJJAM OBYYEHMUS)

7 kJacc
HasBanue
pa3naeJia (TeMbl) OcHoBHOe coaep:xkaHue OcHOBHBbIE BUBI 1eITEJIbHOCTH 00y4aI0IIMXCS
Kypca (4uciio
4acos)

Yucaa u [ToHsTHE pallMOHATBHOTO YHUCIIA. CucremMaTH3upoOBaTH ]| odoramarb 3HAHMSA 00
BbIYHCJICHUS. Apudmernueckre IEHCTBUS C palMOHAJIbHBIMU YHCIAMU. OOBIKHOBEHHBIX M JECSITHUHBIX APOOSX.
PanuonanbHble CpaBHeHue, ynopsiI0UUBaHUE PAIlMOHAIBHBIX YUCE. CpaBHUBATH U YHOPSI0YMBATH APOOH, IPEOOPA30BHIBAS MPU
yHucaa CreneHb ¢ HaTypaJbHBIM MIOKA3aTEJIEM. HEOOXOIMMOCTH  JECATUYHbIE JApoOM B  OOBIKHOBEHHBIE,
(25 4) Pemenrie 0OCHOBHBIX 3a/1a4 Ha JIPOOH, MPOILIEHTHI U3 PealbHOI |OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO

IIPAKTUKH.
[Ipu3Haky  OEIMMOCTH,  Pa3lOXKEHUS  HAa  MHOXKHTEIH
HAaTypAJIbHBIX YUCEIL
Peanbuble 3aBUCUMOCTHU. [Ipsmas u oOpaTHas
IIPONOPLIMOHAIILHOCTH.

JIECATUYHYIO IPOOb.

IIpuMensitb  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI
BBIYUCJIEHUS] 3HAYEHUIT IPOOHBIX BBIPAKeHMIl, COIEpKAIIUX
OOBIKHOBEHHBIE M  JCCATUYHBICE JAPOOH: 3aMEHATh IpU
HEOOXOUMOCTH  JECATHYHYIO  JIpOoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOAUTH BhIpaXKEHHE K (opMe,
HauOosnee yOOOHOM sl  BBIYMCICHUH, MpeoOpa3oBBIBATH
IpOoOHbIE BBIPAXKEHUS HA YMHOXEHHE U JCJIEHUE IECATUYHBIX
Ipo0eil kK ACUCTBUSM C LETbIMUA YUcIaMH (IPH HEOOXOIUMOCTH
C HaIpapJISIOIIEH TOMOIIIBIO).

[IpuBoaNTHL YHCJIOBbIe M OYKBEHHBbIE NMPUMEPHI CTEIICHH C
HATYpPaJIBbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHHS
CTCTICHH W TIOKa3aTells CTENEeHU, HAXOJAWTh 3HAYCHHUS CTENCHEU




Buaa a7 (¢ — mo0oe panruoHaIbHOE YUCIIO, 7 — HATypallbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[lonuMaTe cMBICA 3aNMCH OOJBIIMX YHCEJ € MNOMOILIbLIO
AeCATUYHBIX Apo0ei U creneHed yucaa 10, npuMeHATh UX B
peajibHbIX CUTYalMsX.

I[IpuMeHATH TPU3HAKH JEIUMOCTH, PA3JIOKEHUSI HA MHOKUTEITU
HaTYpaJIbHBIX YHCEIL.

Pemiats mpocreiilime 3agjayM  Ha  YacTH, MPOIEHTHI,
MPOTIOPIIMY, Ha HAXOXKJIEHHE IpoOu (MPOIEHTa) OT BEITUYUHBI U
BEIMYMHBI 1O e napobum (mporeHTty), apodu (IpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BeaudyuHa oT Apyroi. IIpuBoauTh,
pa30upaTh, OEHMBATH PA3IMYHBIC PEIICHUS, 3aICH PELICHHI
TEKCTOBBIX 3aJ1ay.

Pacno3HaBaTh M OO0BSCHSTH, ONUPAsCh Ha OINpeAeTcHUs,
IpsIMO  TIPONIOPITMOHATIBHBIE W OOpaTHO MPOMOPIIMOHAIBHEIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; PUBOAUTH NMPUMeEPbI 3TUX
3aBUCHUMOCTEH W3 pealbHOr0 MHUpPA, U3 JAPYTUX Y4YeOHBIX
MIPEIMETOB.

Pemate mpocteiinive NMpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4M
HAa  Japoowu, NPOLEHTHI, NPSAMYIO ]| 0o0paTHy10
NMPONOPUMOHAIBLHOCTH, IPONOPLHH.

Aaredpanydeckne
BbIPAKEHUS
(27 9)

bykBeHHBIE ~ BBIpaXKEHHUS. IIepemennsle. Jomnyctumslie
3Ha4YeHUs epeMeHHbIX. DOpMyJIbL.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
Y TIPUBE/ICHUE NTOT0OHBIX CIIaraeMbIX.

CBoiicTBa CTETIEHU C HATYPAJIHHBIM ITOKA3aTEIIEM.
MHorouseHsl. Cnoxenue, BBIYMTAHMUE, YMHOKEHHE
MHOTOWIeHOB.  DOpMyNbl  COKPAlIEHHOTO  YMHOKCHHSI.
PaznoxeHne MHOrO4JICHOB HA MHOKUTEIIH.

Osaagern Ha 0azoBoM YPOBHE anreOpanyeckon
TEPMUHOJIOTHEH M CHUMBOJMKOH, NPUMEHSITh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHuaa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUHM NpHU 3aJaHHBIX
3HAa4YCHUAX 6YKB, BBIIIOJIHATH BBIYMCIICHUSA I10 (1)OpMYJIaM.
BbINOJIHATH TPeoOpa3oBaHusl LENOT0 BEIPAXKEHUSI B MHOTOUWIEH
MIPUBEJICHUEM TTOJO0HBIX CIaraéMbIX, paCKPBITHEM CKOOOK.
BbINOJIHATL yYMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH U
MHOTIOWJIeHa Ha MHOIOWIEH, NMPHUMEHAITh (BOpMyJbl KBajapara
CyMMBl M KBajJpara pa3HOCTH C ONOpPOM Ha CHPaBOYHYIO
UH(pOpPMAIHIO.




OcymecTBaITh pa3I0KEHUE MHOIOWIEHOB HA MHOKUTEIH
myTEM BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXHTENS, IPUMEHEHHUS
GopMyibl  pa3sHOCTH  KBagpaToB, (OPMYJIT COKpAIEHHOTIO
YMHOKEHUS C ONIOPOM Ha CIPaBOYHYIO HH(OPMAILIUIO.
IIpumensiTe npeoOpa3oBaHME MHOTOWIEHOB [UIl pELICHUs
Pa3IMYHBIX 3aJa4 HU3 MAaTCMAaTUKH, CMCKHBIX IMMPEAMCTOB, U3
peanbHON NPAKTHUKHU.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHSI MATEMATHKU.

YpaBHeHus

U HepaBeHCTBa

(20 v)

YpaBHeHue, IIpaBUiIa

PaBHOCHIIBHOCTb YPaBHEHHH.
JInHeitHOe ypaBHEHHE ¢ OAHOMN MEPEMEHHOM
IIEPEMEHHOM, pellieHNe JTUHENHBIX YpaBHeHHN. Pelenne 3anau

C TIOMOIIIBIO YPaBHEHUIA.

*JluHeitHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk *
CucreMa OBYX JIMHEHHBIX YPABHEHUU C ABYMS MEPEMEHHBIMHU.
Pemenne cucreM ypaBHeHHil cHnocoOOM TIOJCTaHOBKH U

CIIOCOOOM CJIOKEHHUS.

npeoOpa3zoBaHus ypaBHEHUS,

Pemarp nuHENHOE ypaBHEHWE C OJHOM  IEPEMEHHOM,

NPUMEHAs NMPaBWJIa MEPEexXo/la OT HUCXOJHOTO YpaBHEHUS K
paBHOCWIIBHOMY €My Oonee mnpocrtoro Buaa. IIpoBepsiTh,
ABJISIETCS JIN KOHKPETHOE YUCIIO KOPHEM YPABHEHUSI.

IHoaOupare nmpumepsl Nap 4uces, SBISIOLIUXCS PELICHUEM
JMHENHOIO YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHUS C JBYMs MEPEMEHHBIMU (IIPH HEOOXOJUMOCTHU C
UCTIOJIb30BAHUEM CMBICIIOBOM OIOPBI); MOJIB3YSACh TpauKoMm,
NPUBOAUTH IPUMeEPHI PEUICHUSI YPABHEHUS.

HaxonuTe pemieHue cUCTEMBI ABYX JMHEHHBIX YPaBHEHUH C
IBYMsI TIEPEMEHHBIMH C OINOpPOl Ha aJIropuT™M Y4eOHBIX
NEUCTBUH.

CocTaBJSITh U pelIaTh ypaBHEHUE WIHM CUCTEMY YpaBHEHUH MO
YCIIOBUIO  33J1a4d, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJaud IIOJyYE€HHBIM pe3yJbTaT C ONOpOM Ha
BOIIPOCHBIM IUIAH.

Koopaunarsi

H rpauku.
DOyHKUMHU
(24 v)

Koopannara Toukum Ha mnpsMou. UYMCIIOBBIE NPOMEXKYTKH.

PaccrosiHue Mex 1y 1BymMsl TOUKaMHU KOOPAMHATHOM IPSIMOM
[IpsamoyronbHasg cucTeMa KOOpAUHAT HA MIIOCKOCTH. [IpuMepbl
dbopMyTamu.

rpaduKoB,  3aJaHHBIX
pealIbHBIX 3aBUCUMOCTEIA.

[Tonsatue ¢ynxuuu. I'padpuk ¢ynkumun. CpoiicTBa (hyHKUUH.
[TocTpoenue

Jluneitnass  QyHKIUA.

JIMHEWHOU

N300paxarh Ha KOOPJIMHATHOU psIMOM TOYKH,

COOTBETCTBYIOIIME 3a/laHHBIM KOOPJAWHATAM, JIy4d, OTPE3KH,
WHTEPBAJIBI; 3aIMUCHIBATh UX HA AITeOPanIeCcKOM SI3bIKE.
OTMeyaTh B KOOPAHMHATHOH MJIOCKOCTH TOYKH TI0 33JaHHBIM
KOOpJIWHATaM; CTPOUTh T'PapUKU HECIOXKHBIX 3aBUCHMOCTEH,
3a/laHHBIX (QOopMyJlaMHU, B TOM YHCJE C MOMOIIBIO ITUGPOBBIX
nabopaTopuid.




¢yskuuu. ['paduk pynkuum y = kx + b.

I[IpuMeHsiTh, H3y4aTh MNPEeHMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuii cnoco0 NpeACcTaBiICHUs U aHAJIU3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (YHKIMH, OBJIAJAEBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUECH.

Pacno3naBath JIMHEHHYIO QYHKIUIO ) = At + 5, ONUCHIBATH €¢
CBOICTBa B 3aBUCHMOCTH OT 3HA4eHHN KOA((UIHUEHTOB £ U £/
(pu HEOOXOAMMOCTH C ONOPOK Ha AITOPUTM MPABHIIA).
Crpouts rpaduxm nuHeitHOW GyHKIUN, QyHKUUU y = Ax + b
Hcnonb3oBath 1uM@poBbIe pecypchl Uil MOCTPOEHUS
rpauKoB QYHKUUI U U3yUYEHUs] UX CBOMCTB.

IIpuBoaUTE TPUMEPHI JIMHEHMHBIX 3aBUCUMOCTEN B PEAIbHBIX
npoleccax u sIBICHUSX.

IloBTOpEeHUe
1 00001IeHNe
(64)

[ToBTOpEHNE OCHOBHBIX MOHATUM M METOJOB Kypca 7 Kiacca,
000011IeHrE 3HAHU.

BbiOnpaTh, MNpPUMEHATH  CHOCOOBI  CPAaBHEHMSI  YMCED,
BBIUUCIICHUM,  MpeoOpa3oBaHWil  BBIpAXEHUH,  pelIeHus
yYpaBHEHHH P HEOOXOIMMOCTH € HAMPaBIISIONIEH TOMOIIBIO.
OcyuiecTBIsITH CAMOKOHTPOJIb BBIIIOJIIHSAEMBIX JCHCTBUNA U
CaMOTIPOBEPKY pe3yjbTaTa BBIUUCICHHN, NpeoOpa3oBaHUM,
IIOCTPOCHUM.

Pemars, mnpocreiilume 3agaum M3 peaJbHOM  KU3HM,
INPUMEHATh MaTeMaTHYeCKHe 3HAHUSA Ul PEUICHUs 3a1ad U3
JIpYTUX IPEeIMETOB.

Pemiate mnpocreiilie TEKCTOBbIe 3aJa4d, CPAaBHHUBATh,
BbIOMPATH CIIOCO0BI PEILICHUS 3aJa4H.

8 kiace

Ha3Banmue
pasneia (TeMbl)
Kypca (4uciio
4acoB)

OcHoOBHOe coep:xkaHue

OcHOBHBbIE BUIBI 1€ITEJIbHOCTH 00y4aI0IINXCS




Yucaa n KBanparubiii KOpPEHb u3 YyucIa. *[TonsiTne 00 | PopmyIMpoOBaTh onpeaeieHue KBaJpaTHOTO KOPHS U3 YHCIa,
BbIYHCJICHHUS. UppalMOHATIBHOM  uyMciae.  JlecsaTuuHple  MpUOIMKEHMS |apU(pMETHYECKOrO KBAJpaTHOTO KOPHS MPU HEOOXOTUMOCTH C
KBagparubie UPPALMOHAIIBHBIX YHCEIL. BHU3YyaJIbHOU OIIOPOX.
KOpPHH [eiictButenpubie uncia. CpaBHeHUE NeHCTBUTENbHBIX yncen * |[IpuMeHsiTh omepanuio M3BICUYEHHS KBAJIPaTHOIO KOPHS M3
(154 Apudmerndeckuii KBapaTHbIA KOPEHb. qucia, HCMOAb3Ysl IPU HEOOXOJUMOCTH KAIBKYJIATOP.
VpaBHeHue BUia 1° = 4. OunenuBarb  KBaJpaTHble KOPHM LEJIBIMH  YHUCIAMH U
CaoiicTBa apudmMeTnIecKux KBaJIpaTHBIX KOpHEH. | 1eCATUYHBIMU JIPOOSIMHU.
[IpeoOpazoBanue  YHCIOBBIX  BbIpaKEHHMH, coiepkamux |CpaBHMBATL W YNOPSIAOYMBATHL  pallMOHAIbHBIE U
KBaJIpaTHbIE KOPHHU. MPPALMOHAJIbHBIE YKCIA, 3alIUCAHHBIE C MIOMOILBIO KBAJIPATHBIX
KOpHEH pH1 HEOOXOIUMOCTH € HAITPABIISAIOIIEH TOMOIIIBIO.
HccnenoBarh ypaBHEHHE .2 = @, HaxOAUTb TOYHbIE U
npuOIMKEHHBIE KOPHU ITpU @ > 0.
HccnenoBars cBoOiicTBAa  KBAJpaTHBIX KOpPHEH, IPOBOISA
YHUCJIOBBIE SKCIEPUMEHTBHI C HCIOJb30BAHUEM KaJIbKYJIATOpA
(xommbrOTEpA).
IlpumeHsaTs cBoOiicTBa apH(METHYECKHMX KOpHel s
npeodpa3oBaHus BbIPAKEHUIH.
BbinoyiHATE,  mpocTeiiinue NpeoOpPa3oBAaHMsA  BBIPAKEHUM,
CoJlepKalluX KBaJIpaTHbIE KOpPHHU. BbIpakaTh NepeMEHHbIE W3
TreOMETPUYECKUX U (PU3NIECKUX (HOPMYIT IPU HEOOXOIUMOCTH C
OIIOpPOM Ha IIPABUIIO.
BbruncasaTs 3Ha4eHUs1 BBIPDAKEHUH, COAEPKAILUX KBaJpaTHbIE
KOPHH, UCTIOJIb3YS IIPU HEOOXOIMMOCTH KAJIBKYJISATOD.
Hcnoab3oBaTth B XOAC PpELICHHMA 3a7a4  DJIEMEHTAPHbBIE
NpPEJCTaBICHUS, CBS3aHHbIE C NPUOIMKEHHBIMU 3HAYEHUSMU
BEJIMYMH.
3HAKOMUTBHCS C UCTOpUEH PA3BUTHUSI MATEMATHKH.
Yucnau Crenens ¢ 1enbM nokaszareneM. CTaHiapTHas 3anuch yucia. | PopMyJaHpoBaTh ONpeaesieHue CTEIICHH C LEJIbIM II0Ka3aTeIeM
BbIYMCJICHUS. Pa3mepsl 00BEKTOB OKpy’Karomiero mMupa (0T 3JIEMEHTApPHBIX |(MpU HEOOXOIUMOCTH MO BU3YaAJIbHOM OIOpE).
Crenenn YaCTUI] 10 KOCMUYECKHX OOBEKTOB), AIUTEIBHOCTh MpoueccoB |IlpencraBiasite  3amuch  OONMBIIMX W MaJblX 4UCEd B
C LeJBbIM B OKpY’KaroIlleM MUpE. ctangaptHoM Buje. CpaBHHBATL uYHMCIa W BEJIWYMHBI,
1noKasareJjem CBOJCTBA CTENEHU C LIETIBIM IIOKA3aTEIEM. 3alMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.




(74)

HUcnosb30BaTh 3anMch 4YWCEI B CTAaHJAPTHOM BHJIE A
BBIPQXXEHUS Pa3MEPOB OOBEKTOB, MJIUTEIBHOCTH TMPOIIECCOB B
OKpYKaroIleM MHUpe.

@DopMyJHPOBaTh, 3aNIUCHIBATH B CUMBOJINYECKOH (opme u
WIJIOCTPUPOBATH NMPUMEPAMM CBOICTBA CTENEHU C ILEJIBIM

nokaszareiaeM (Ipu  HEOOXOJUMOCTH € HCIIOJIb30BAaHHEM
BU3YaJIbHOW OTIOPHI).
I[IpumensaTe cBolicTBa CcTemeHH [UIsl  NpeoOpa3oBaHUs

BBIPQXEHUM, COJAEP)KAIMX CTENEHU C LEJIbIM II0Ka3aTelIeM C
UCIIOJIb30BaHUEM  CIPaBOYHON uHGMoOpManuu. BpINOJIHATH
JAeHCTBUSl C YWCIAMM, 3allUCAaHHBIMM B CTaHAAPTHOM BHJE
(YMHOK€HUE, J1eJIeHe, BO3BE/IEHUE B CTETICHb).

Auareopaundeckne |KBanparsblii TpéxuneH. Pasnoxenue kBaapaTHoro TpéxwieHa |PacnmosHaBaTh — KBajpaTHbIM — TpEXWiieH,  yCTaHaBIMBAaTh

BBIPAKEHHUSI. Ha MHOYUTEIH. BO3MO>KHOCTB €T0 Pa3JI0KEHUS HA MHOXKHUTEIIH.

KBaaparublii PackiaapiBaTh Ha MHOMXKHMTENM KBAJIpPaTHbIA TPEXUIEH C

TPEX4JIeH HEOTPULATENbHBIM JTUCKPUMUHAHTOM TpU HEOOXOAMMOCTH C

Sy ONOpOI Ha AITOPUTM MPABUJIA.

Auaredpaunyeckne |Aisredpaudeckas 1poOb. JlomycTuMble 3HaU€HUSI IEPEMEHHBIX, | 3anuchIBaTh anredpandyeckue Beipaxkenus. Haxoaurb o6nacth

BBIPAKEHUS. BXOJAIIMX B  anreOpanueckue BbIpakeHUs. (OCHOBHOE|ONpEAeIeHs palliOHAIBHOTO BBIPAKEHUS.

AureOpaunyeckasi | CBOMCTBO asireOpanueckoit qpoou. CokpaleHue Apooei. BbINoJHATH YUCIOBBIE MOACTAHOBKH U BBIYMCJISATH 3HAUYCHUE

Apodb Cnoxenue, BBIUUTAHUE, YMHOKEHUE u neneHue [ JpoOu, B TOM YHCIIE ¢ TOMOIIBIO KaIbKYJISATOPA.

(154) anrebpanyeckux  apobeit. IIpeoOpaszoBanme BbIpaxkeHui, | POPMyYJIHMPOBATH OCHOBHOE CBOMCTBO ajnredpandeckoit podu u

coJepxalux anreopanyeckue apoou. NPUMEHATH €ro JJs peodpazoBaHus ApoOei.

BbINOJHATL JAeicTBUS ¢ anreOpandyeckuMu ApoOsSMHU pU
HEOOXOAMMOCTH C HaIpaBSIOMEH TOMOIb. [IpuMeHsTh
npeoOpa3oBaHus BBIPAXEHUN ISl pelieHus 3ajgad. Beipaxkarth
nepeMeHHble 13 (opmyn (PpuU3NYECKHUX, TE€OMETPUUYECKUX,
OTMCHIBAIOIINX OBITOBBIE CUTYallMM) NPU HEOOXOAUMOCTH C
HAIPABJISIONICH TOMOIIBIO.

YpaBHenus KBagparnoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. |Pacmo3HaBaTh KBajpaTHBIC ypaBHEHUS.

1 HePaBeHCTBA.

dopmyna KopHEeH KBagpaTHOTO ypaBHeHHs. *Teopema Buera *

3anucpiBaTh  (POpMYJIy KOpHEW KBAaJApPAaTHOTO ypaBHEHUS;




KBagparubie

YPaBHeHUst
(15y4)

Pemenne YpaBHEHUH, CBOIAIINAXCS K KBaJPATHBIM.

[TpocTeiiine IpoOHO-paOHANIBHBIE YPABHEHHUSL.
PemieHne TEKCTOBBIX 3aJa4 € IOMOLIBIO
YPaBHEHUM.

KBaJIpaTHBIX

pemiaTb KBaApPaTHbI¢ YPAaBHCHUSA — IIOJHBIC W HEIIOJTHBIC (C

UCIIOJIb30BaHUEM CIPABOYHON HH(OpMALIUN).
IIpoBoauTs  mpocreiliue  MCCJIeI0BAHUS
YPaBHEHUM.

Pemats ypaBHeHHsl, CBOAAIIUECS K KBaJPATHBIM, C ITOMOILBIO
npeoOpa3oBaHuil W 3aMeHOl IepeMeHHOU C Omopol Ha
AJITOPUTM IMpaBUIIA.

Habnrogate M aHAIM3HPOBATHL CBA3b MEXIY KOpDHSAMU U
K03(ppULIMEeHTaMU KBAAPATHOTO YPAaBHEHHUSI.
AIpumensTh TEOpEMY Buera TSt
3a/1a4 (C UCIIOIb30BaHUEM 00pasia)®.

Pemate TekcTOBBIe 3a/auM  anreOpaMvuecKUM  CIIOCOOOM:
IEPEXOAUTh OT CJIOBECHOM (OPMYJIMPOBKU YCIOBHS 3aJaud K
anreOpanyeckod MOAENTH MyTEM COCTaBJICHUsS ypaBHEHUs (IpH
HEOOXOAMMOCTH C  HANpaBisIOIIEH  INOMOUIBbI0);  pelIaTh
COCTAaBJICHHOE YPAaBHEHUE; HHTEPIPETUPOBATD PE3yJIbTAT.
3HAKOMHTBCS ¢ HCTOPHeEl pa3BUTHUS anreOphl.

KBaJApaTHBIX

peleHus

YpaBHeHus

U HepaBeHCTBA.
CucreMbl
YpPaBHeHH

(13 9)

Jluneilinoe ypaBHEHHE C JBYMS MEPEMEHHBIMH, €ro Tpaduk,

IIPUMEpPHI PEILICHUS] YPABHEHUH B LIEJIbIX YUCIIAX.

Pemienne cucteM [ByX JIMHEWHBIX YpaBHEHUWA C JBYMs
nepeMeHHbIMU.  [IpuMepbl pelieHus: CHCTEM HENMHEHHbBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMU.

A'padbuueckass  WHTEpHpeTalMss  ypaBHEHUS C  JABYMs
NEPEMEHHBIMH U CUCTEM YPaBHEHHH C JIBYMs IIEPEMEHHBIMH *
Pemenne TeKCTOBBIX 3a1a4 C IOMOILIBIO CHCTEM YPABHEHUM.

Pacno3HaBaTh IUHEHHEIS YpaBHCHUS C IBYMS IEPCMCHHBIMU.

Ctpouts rpaduKy JIMHEWHBIX YpaBHEHHWH, B TOM YHUCIIE
HCNOb3ysl HH(ppoBbIe pecypebl (IpH  HEOOXOAUMOCTH C
OTIOPOii Ha aNTOPUTM YUEOHBIX JICHCTBUI).

PasimuaTe napajsienbHbple U MIEPECEKAIONIUECS MPAMBIE M0 MX
YPaBHEHUSIM.

Pemats cucreMmbl [BYyX JIMHEWHBIX YPaBHEHMM C JBYMs
IIEPEMEHHBIMU IOJICTAHOBKOMN U CIIOKEHUEM.

Pemare mpocreiiiye CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJISIETCS JTMHEWHBIM NPU HEOOXOAMMOCTH C HaIpPaBJISIOIIEH
ITOMOUIBIO.

AlpuBoauts rpaguyecKyl0 HHTEpPHPeTALUI0  PELICHUS
YpaBHEHHUS C JBYMs MEPEMEHHBIMU M CUCTEM YpPaBHEHUH C
JBYyMsI IEPEMEHHBIMU. *

PemiaTh TeKCTOBBIE 33]a4H AITeOPANIECKUM CIIOCOOOM.




YpaBHeHus
U HepaBeHCTBA.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHnctBo ¢ onHol nepeMeHHOU. JInHeliHble HEpaBEHCTBA C

DopMy./IHPOBATH CBONCTBA YHCIIOBBIX HEPaBEHCTB,
WJUTFOCTPUPOBATH UX HAa KOOPAUHATHOM NMPSAMOHU.

HepasencrBa OolHON mnepeMeHHOW M ux peumieHue. CucreMbl JuHeHHBIX |[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1ay.
(12 9) HEPABEHCTB C OJIHOM NMEPEMEHHOM U UX PEIICHUE. Pemiatp JMHEHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue pelieHus JIMHEHHOTO HEPaBEHCTBA M X CHUCTEM |M300paXkaTh pellleHHe HEPABEHCTBA Ha YHCIIOBOM MPSIMO.
Ha YMCIIOBOM MPSMOM. Pemath cUCTEMBI IMHEWHBIX HEPABEHCTB, N300paKaTh pEIICHUE

CUCTEMbI HEPABEHCTB Ha YMCIOBOM MPSIMOM MPU HEOOXOIUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIUH. [Tonsatue ¢ynkuuu. OO6nacTh ompeneneHuss U MHOkecTBO |Mcemoab3oBaTh  (QyHKIMOHAIBHYIO ~ TePMHHOJIOTHI0O M

OcHoBHBIE 3HaueHui pyHkuuu. CriocoObl 3a1anus QyHKIUH. CHUMBOJIUKY.

NOHSATHA I'papux ynkiuu. CBoiicTBa QyHKLIMHU, X OTOOpakeHHE Ha |BbIuMcasATh 3HavyeHMs (YHKIMH, 3aJaHHBIX (QopMmynamu (pu

Sy rpaduke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJIbKYJISTOP); COCTABJISATH
TaldauIbl 3HAYeHUH QYHKIUH.
CtpouThb no ToYKaM rpadpuku GyHKIUI.
OnuceiBaTh cBOIcTBa (QYyHKIMKM Ha OCHOBE €€ rpaduyeckoro
OpeCTaBIeHUs TpU HEOOXOAMMOCTH C  HaIpaBIsIOLIECH
IIOMOILBIO.
Hcnoab3oBarh  (QyHKIMOHAIBHYIO  TEPMHMHOJIOTHIO  H
CHMBOJIUKY.
HccienoBath mpuMepsl TpaduKOB, OTPaXaroIUX peajbHbIE
npoueccsl U sBiaeHus. IlpuBOAMTH NMpHMeEpPBI IIPOLECCOB U
ABJICHUH C 3alaHHBIMH CBOMCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHbIE IPOrPAMMBI JUUIS IOCTPOCHUS
rpaduKoB PyHKIUI U U3yueHHsI UX CBOMCTB

DyHKIMH. Urenne wu mnoctpoenue rpadukoB ¢yHkuumil. Ilpumeps! |HaxoauTs ¢ mnoMombio rpadpuka GyHKIIMHA 3HAYCHUE OHOM 13

YucioBble rpadukoB QyHKINH, OTpaKkaloUX peabHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEJIMUYUH I10 3HAYEHUIO APYTOil.

(pyHKIUH OyHKIMH, OIMCBIBAIOIIIE IPSIMYIO u oOpaTHy10 B HecnokHBIX Ciydasx BbIpamaTh (popMyJioii 3aBHCHMOCTH

9 ) MIPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MEXIy BEINUYMHAMM.

Cpaduk Gyukmmu p = 12
Oyukmun y = 2,y = 2,y = Vx, y = i; *rpaduaeckoe

pellleHre ypaBHEHUI U CUCTEM ypaBHEHUIA. *

OnucpiBaTh  XapakTep HW3MEHEHUS OJHOW BEIMYHMHBI B
3aBUCHUMOCTH OT U3MEHEHHUSI APYTroil

PacnoznaBarps Buipl u3ydaeMbeix (Qynkuuii. I[loka3biBaTh
CXeMaTH4YeCKM IIOJIOKEHWE Ha KOOPAMHATHOM IUIOCKOCTH




rpauKoB GyHKIWMI BHJIA: =2, =2,
=X p =k

Hcnoab3oBaTh PyHKIMOHANBHO-TPadUYECKHE
NMpeACTABJICHUS U1 PELICHUS U UCCIICIOBAHUS YPABHEHU U
CHUCTEM ypaBHEHHIA.

I[IpumeHsaTh UU(PPOBBIE pecypchbl I TTOCTPOCHUS TPaPUKOB

(byHKUIU.

IloBTOpEeHuUe

H 000011IeHHe
(6 9)

[ToBTOpEeHNE OCHOBHBIX MOHATHUM U METOJOB KypcoB 7 U 8

KJaccoB, 0000II[eHIE 3HAHUH.

I[IpuMensiTb  cmocoObl  CpaBHEHHS  YMCEN, BBIYMCICHHIA,

npeoOpa3oBaHuil BRIPAXKEHUH, pELICHHUS YPaBHEHUIA.
OcymecTBJaSITh CAMOKOHTPOJIb BBIMOJHIEMbIX ACHCTBUN U

CaMOTIPOBEPKY  pe3yJbTaTa BBIYHMCICHUH, MPeoOpa3oBaHMIA,
IIOCTPOCHHUH.
Pemare 3amaum W3 peaJbHOHW JKHU3HH, NPHUMEHATH

MaTeMaTHYeCKUEe 3HAHWS JUIsl PEIICHHs 3ajJad W3 JPYyTrux
MPEIMETOB.

Pemath TeKcTOBBIE 3a]a4H, CPABHUBATH, BLIOUPATH CIOCOOBI
pEIIeHUs 3aa4u.

9 kiacc
HaszBanue
pa3aeJia (TeMbl) OcHoBHOE coaep:kaHue OcHoOBHBIE BU/IbI 1EATEJIbHOCTH 00y4ar0IIMXCS
Kypca (4uciao
4acoB)
Yucna u PanmonaneHbie uncna, *uppaionaibHble Uncia, KOHeUHble U |Pa3BUBaThL  NpeAcTaBlIeHMsT O 4YWCIAaX: OT MHOXECTBa
BbIYHCJICHHUS. OeCKOHEeUHbIe JIECSITUYHBIE apoOou. MHO0X€eCTBO |HaTypaJIbHBIX YHUCEI 10 MHOYKECTBA JIEUCTBUTENIbHBIX YHCEN.
JlelicTBUTE/IbHbIE |ICHCTBUTENBHBIX  YMCEN;  JACUCTBUTENbHBIE  yHclia  Kak |O3HAKOMHUTBHCSA c BO3MOKHOCTBIO MpeICTaBICHUS
yuciaa OecKOHEUYHbIE JIeCATUYHBIE JpoOH. B3anMHO 0AHO3HAYHOE |AEWCTBUTEIBHOIO YUCHA KaK OECKOHEUHOH AEeCSITUYHOU IpodH,
9 v COOTBETCTBUE MEXKIY MHOKECTBOM JCHCTBUTEIHHBIX YUCEN U |IPUMEHSITh JICCATUYHBIE TPUONMKEHUS palMOHAIBHBIX U

MHOECTBOM TOYEK KOOPJAUHATHON IPSIMOMU.

UPPALMOHAJIBHBIX YHCEIL.




CpaBHeHHE  JEUCTBHUTEIBHBIX  4uceNl, apudmernueckue
NENCTBUS ¢ ACMCTBUTEIHLHBIMU YHCTAMU. *

[TpubmmxEnnoe 3HAYCHUE BEJIMYUHBI, TOYHOCTh
MPUOTKCHHMS.

Oxpyrnenne uyucen. I[Ipukmaka W OIEHKAa PpeE3yJIbTaTOB
BBIYUCIICHUM.

*JanucpIBaTh, CPaBHUBATH u yHopsi/104MBaTh

JIeHiCTBUTENILHBIE Yncia *

BoinmosiHATH, coueTas YCTHbIE W IIMCBMEHHBIE TPHUEMBI,
apudmeTnyeckue AelCTBUSL C pPAlMOHAIBHBIMU YHUCIIAMU;
HaXOAUTh 3HAUCHUS CTEIIEHEH C LEJIBIMH IIOKa3aTelIMH H
KOPHEW; BBIYMCJIATH 3HAYEHHUS YACITOBBIX BBIPAKECHUI.
IHonyuyuts mpeacTraBjeHMe O 3HAYUMOCTU JCHCTBUTEIBHBIX
YuCeJl B IPAKTUYECKOW AEATEIbBHOCTH YEJIOBEKA.
AHAIM3UPOBATH M JeJaTh BBIBOJABI (IIOCJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTH MPUONMKEHUS ACHCTBUTEIHLHOTO YHMCIA
IIPU PELIEHUN 3a/1a4.

OKpyrJafiTh JEHCTBUTEIbHBIE YHUCIA, BBINOJHATH NPUKUAKY

pe3ylbTaTta  BBIYUCICHHH, ONEHKY 3HAaYeHHM  YHCIIOBBIX
BBIPAYKECHUM.
3HaKOMUTBHCA C UCTOpUEH PA3BUTHUS MAaTEMATHKH.

YpaBHeHus Jluneiinoe ypaBHeHue. Pemienue ypaBHEHHH, cBomsAmuxcs k |OcBamBaTh, 3allOMHHATL M INPUMEHATH rpaduyeckue

¥ HepPaBeHCTBA.

JIMHEHHBIM.

METOABI IIPU PCLICHUM YPABHEHWM, HEPABEHCTB M UX CUCTEM

YpaBHeHus KBagpatnoe ypaBHeHue. Pemienwe ypaBHEHUH, CBOASIIUXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha aIrOpuT™M  y4eOHBIX
C OIHOM K KBaJIpaTHbIM. bukBaipaTHbIE ypaBHEHUS. NEeUCTBUMN).
nepeMeHHoI Alpumepsl pemieHus ypaBHEHHMH TpeTbell U ueTBEpTON | Pacmo3HaBaTh 11eble U 1pOOHBIE ypaBHEHMS.
(14 4) CTereHel pa3joKeHUeM Ha MHOKHUTEIH. * Pemars JuHeliHble M KBaJApaTHbIe YPaBHEHUs, YPaBHEHUS,
Pemenue 1poOHO-palinoOHaNbHBIX YPABHEHUH. CBOJIIMECS K HHUM, [pocTeiliine JIpoOHO-palvoHaNbHbIE
Perienue TEKCTOBBIX 33124 aNredpanyecKuM METOI0M. YpaBHEHMSL.
IIpeanaraTb BO3MOXXHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX 337124,
o0cykaaTb HMX M PpelmaTb TEKCTOBbIE 3aJauydl  pa3HbIMU
crioco0amH.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS MAaTEMaTHKU
YpaBHeHust JluneliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU | er0 rpaduk. |OcBauMBaTh M NPUMEHSTh NPUEMBI PEIIEHHUS CHUCTEMBI JIBYX
W HepaBeHCTBA. Cucrema 1ByX JIMHEHHBIX YPAaBHEHUH C JABYMs IIEPEMEHHBIMHU |JIMHEHHBIX YPAaBHEHUM C ByMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
Cucremsl n e€¢ pemeHue. PemeHne cuctemM AByX ypaBHEHUM, OJHO W3 [ypaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JIMHEUHBIM
YPABHEHM I KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOM CTETIECHH. (1Mo BU3yasIbHOI omope).
(14 v) I'paduueckas mHTepnpeTanus cucTeMbl ypaBHeHUH ¢ nByms |Hcnmoab3oBaTh (DyHKIHMOHAIEHO-TpapUUECKUE TPEICTABICHUS




MNEPEMCHHBIMU.
Pemenue TeKCTOBBIX 3a7a4 aJ'IFC6paI/I‘ICCKI/IM CIIOCOOOM.

JUISl pellieHHs1 M McCJIeI0OBAHUS YPABHEHUN U CUCTEM.
AHATU3MPOBATH TEKCTHI 32124, pelIaTh UX aaredpandyeckum
CHOCO0OM: MepPexXoANTh OT CIIOBECHOH (HOPMYITUPOBKHU YCIOBUS
3ajlauy K ajaredpandeckoi MoJiesu myTéM COCTaBIEHUS CUCTEMBbI
YPAaBHEHM; PpelaTh COCTaBICHHYIO CHUCTEMY YPAaBHECHMI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MaTEMaTHUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

UYucrioBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILCHHUE.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOW U UX
pelIeHuE.

KBaznpaTHble HEpaBEHCTBA U UX PEIICHUE.

I'paduyeckass  uHTepHpeTaluss  HEPaBEHCTB U  CHUCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

Yurath, 3anuchiBaTh, MNOHHMATb, HWHTEPNPETHPOBATH
HEPAaBEHCTBA; UCIOIb30BaTh CAMBOJIMKY U TEPMHUHOJIOTHIO.
BbInoHATHL NpeoOpa3oBaHKsl HEPABEHCTB, HCIOJIb30BATh IS
peoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3naBathb JTMHEHHbBIC U KBAIpAaTHBIE HEPABEHCTBA.

Pemrarb,  jMHEHHBIE  HEPABEHCTBA, CHUCTEMbI  JIMHEWHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBaJpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh [10YyUCHHbIE PELICHMSL.
HN300pakarh penieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YHUCJIOBOM IPAMOM, 3alHMCBIBATHL PCIICHHE C IIOMOILBIO
CHUMBOJIOB.

Pemiath KBajpaTHble HEPAaBEHCTBA, HCMONb3Yys Ipaduueckue
MIPE/ICTaBICHHUS.

OcBauBath W NPUMEHATb HEPABEHCTBA I[IPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKUHMHU
(16 4)

KBangpatuunas Qynkuus, e€ rpaduk u cBoiictsa. [lapabona,
KOOPJIWHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHnble QyHKIMM C HATYpaJbHBIMHU TOKa3aTelsIMU 2 U 3,
uX rpaduKu U CBOMCTBA.

Cpaduku yukimit: p = 4, y = Ax + b, , vy = ar’, y = ar’,

y= VR =k
X

Pacno3HaBaTh BUABI M3y4aeMbIX (YHKIIHIL, WIIOCTPHPOBATH

cXeMaTH4eCKH, O0BSACHATH PACIOJI0KEHHUE HAa KOOPJAMHATHOMN

IUIOCKOCTH TpaduKoB PyHKUMU BUAa: y = Ay, y = kv + b, , p

= (L‘fz , Y= ﬂs ’

v = VX, ¥y = £ B 3aBUCHUMOCTH OT 3HaueHHH KOAP(HUIMEHTOB;
X

OITUCHIBATH X CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO QYHKIIHIO 1O (hOopMyIIe.
IIpuBoauTH, mNpHMMepbI KBAJAPAaTUYHBIX 3aBUCHUMOCTEH U3
peanbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.




BoisiBasiTh 1 0000m1aTh 0COOEHHOCTH TpaduKa KBaJIPaTHIHOM
Gyukiun  y = ar* + br + ¢ (upu HEOOXOMUMOCTH C
HaIMpaBJISIONIEH TOMOIIBIO).

Ctpontb ®W  u300pazkaTb  cXeMaTH4YecKH  rpaduku
KBaJPATUYHBIX (PYHKIMHA, 331aHHBIX (OPMyJIaMU BUIA V) = ar’,
=ar+gqg, y=dax+p)?, y=ar+br+c (upuHEOOXOIUMOCTH
C BU3YaJIbHOM OTIOPOH).

AHANU3MPOBaTh M TNPHMEHSTh CBOHCTBA W3yYEHHBIX
GYHKUMA 1O UX T[OCTPOEHHUS, B TOM YHCJIE C TOMOIIBIO
UPPOBBIX PECYPCOB.

YucaoBblie
MocJjIe0BaTeIbHOC
TH

(A5 49)

ITonsiTve YMCIOBOM NOCIEOBATEIBHOCTH.

3amaHne TOCIe0BAaTEIIbHOCTH PEKYPPEeHTHOH (opmMyioi u
bopMmyI0it 7-T0 uneHa.

Apudmernueckass U reoMeTpuyeckas nporpeccuu. Dopmylibl
7-TO 4JieHa apu(pMETUYECKONH U T€OMETPHUUECKON MPOrpeccHid,
CYMMBI IIEPBBIX /7 YJICHOB.

300pakeHne 4YJICHOB apHU(PMETHUYECKONl M IeoMeTpHUECKOM
MPOTrpeCcCUil TOUKaMH Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHENHBIN U SKCITOHEHIIMAIBHBIN POCT.

CrnoxHble MPOLEHTHL. *

OcBauBaTh M NMPUMEHSATH HHIEKCHbIE 0003HAYEHHS, CTPOUTH
peyeBble BBICKA3bIBAHUA C HMCIOJIE30BAaHUEM TEPMHHOJIOTUH,
CBSI3aHHOM C MOHSATUEM M0CJIE10BATEIbHOCTH.

AHaau3upoBaTh (QOpMyJNy #-TO Yi€Ha IMOCIEI0BATeIbHOCTH
WIH  PEeKYppeHTHYI0 (HOpMyly ©  BBIYHCJIATH  YJICHBI
Mocie0BaTebHOCTEH,  3aJaHHBIX  STUMH  (GOopMyJiaMu.
YcranaBauBarhb 3aKOHOMEPHOCTh B MMOCTPOECHUU
MIOCJIEIOBATEIbHOCTH, €CJIM BBIIUCAHbl NEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3HaBath  apuMETHYECKYI0 W  TE€OMETPUYECKYIO
IIPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3a/laHusl.

Pemiath 3amauun ¢ wucnonb3oBaHHEM (OPMYN #-ro  4jeHa
apuMETUYECKOW U TEeOMETPUYECKON MPOTPECCUid, CYMMBI
NEPBBIX /7 YWICHOB C ONOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.
*N300paxaTh UJEHbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha
KOOPJIMHATHOM TIJIOCKOCTH *

PaccmaTrpuBare npuMepbl INPOLECCOB M SABJICHUH U3
peanbHOM  JKW3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apuMeTUIECKON MPOTPECCUH, B TEOMETPUUECKON MPOTPECCHH,
*n300pakaTh COOTBETCTBYIOIIHNE 3aBUCUMOCTH Ipapuiecku™.
Pemiats, mnpocreiilmiue 3amauM, CBS3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEIbHOCTSIMUA, B TOM YHCIIE 3a/adyd M3 pPealbHOU
)KU3HU ~ C  HCIIOJIb30BAHUEM MUQPPOBBIX  TEXHOJIOTHH




(3EKTPOHHBIX TAOIHIL, TPAPUUECKOTO KATBKYJISATOPA H T.I1.).
*PemiaTh 33124 Ha CJIOKHBIE TIPOLICHTHI, B TOM YHCIIE 3a/1a91
U3 peasibHOM NMPaKTUKHU (C UCTIONIb30BaHUEM KaJIbKYJIsTOpa). ™
3HAKOMHTBCS C HCTOPHEH Pa3BUTH MAaTEMAaTHKU.

IoBTOpEHue,
00001IEHHE,
CHCTEMATH3AIUA
3HAHMH

(18 v)

Yucna W BBIYUCIEHHs] (3aIMCh, CpPaBHEHHE, MACHCTBHS C
JICWCTBUTEILHBIME YHCIAMH, YHCJIOBasl MpsIMas; MPOLECHTHI,
OTHOUICHWUSI, TIPOTIOPIIMHU; OKPYTJIEHHE, IPUOJIMKEHHE, OIICHKA;
pelIeHre TeKCTOBBIX 33/1a4 apU(PMETHUECKUM CIIOCOOOM).

AJredpanyeckue BbIPAsKEeHHU S (mpeoOpa3zoBaHue
aJreOpanvyeckux BbIPAKEHUH, JOIMYCTUMbIEC 3HAUCHUS).
@yHknuu (IOCTPOCHHME, CBOMCTBA M3YYEHHBIX (DYHKIIHIA;
rpaduuecKoe peneHre ypaBHEHHI U UX CUCTEM).

OnepupoBarb MNOHATHAMH: MHOXECTBO, IOJIMHOXECTBO,
olepanvy HajJ MHOXECTBaMH; MCHOJIb30BaTh Tpaduyueckoe
MIPEACTABICHUE MHOXECTB ISl ONMCAHUsl PeajbHbIX MPOLECCOB
U SIBICHUN, NpU pELIEeHUH 3a7ad M3 JIPYruxX Yy4deOHbBIX
MIPEIMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTHI0 U OCHOBHbIEC [eiiCTBHUS,
CBSI3aHHBIE € 4YMCJIAMH: HaTypajbHOE 4YHCIO, IPOCTOE H
COCTaBHOE YMCJIA, JEIMMOCTh HATYPAJIbHBIX YHCEIN, MPU3HAKU
JETUMOCTH, LIEJI0€ YHUCIIO0, MOAYJb 4YHcia, OOBIKHOBEHHas H
JecsiITUUHas JpoOH, CTaHAAPTHBIA BUJ 4YHclia, apuMeTHYECKUil
KBaJIpaTHbIN KOPEHb.

BopinmoiHsATH /AeliCTBUSI, CPaBHUBAThb W YNOPSA0YMBATH
4yycia, NPEeACTaBIATh 4YWCIAa Ha KOOPAMHATHOM MPSIMOM,
OKPYIJIATh YKCJa; BHINOJHATH NPUKUAKY M OLEHKY pe3yJibTaTa
BBIYMCIICHH.

Pemats TekcToBbIE 32/1a4H apU(YMETHUECKUM CIIOCOOOM.
Pemars, mnpakTuyeckue 3ajadmM, CoOAEpKAIME IPOLIEHTHI,
JOJIM, 4YaCTH, BBIPAXKAIOIIUE 3aBUCUMOCTH: CKOpPOCTb —
BpeMsl — PACCTOSIHUE, 1[€Ha — KOJUYECTBO — CTOMMOCTS,
00BEM paboThl — BpeMsi — HPOU3BOIUTEIBHOCTH TPYAA.
Pa30uparth peanbHbIe )KU3HEHHBIE CUTyalluK, ()OPMYJIUPOBATH
UX Ha fA3bIKE MAaTEMaTHK{, HAXOAUTH DEILCHUE, MPUMEHSII
MaTeMaTUYECKUI anmnapar, HHTePIpPeTHPOBATh PE3YJIbTAT
OnepupoBaTbh NMOHATHAMM: CTEIIEHb C LIEJBIM IIOKA3aTEIIEM,
apupMETHICCKHIA KBaJIpaTHBIN KOpEHb, MHOTOYJIEH,
anreOpanyeckast IpoOb, TOKIECTBO.

BbINOIHATL OCHOBHBIE [JEHCTBHUSA: BBIINOJIHATH PACYETHl 110
dbopmynam, mpeoOpa3oBBIBATH LieJble, IPOOHO-pallMOHATBHBIC
BBIDAKEHHUSI W  BBIPAXEHUS C KOPHSIMH, pEaIu30BbIBATH




pa3ioKeHUe MHOTOYJIeHAa Ha MHOXHUTEIH, B TOM 4YHCIE C
UCIONIb30BaHuEeM (OpMysT pa3sHOCTH KBaJIpaToB U KBajpaTa
CYMMBI M Pa3HOCTH (C OTOpPOH Ha CIpaBOYHYIO MH(OpMAIHIO);
HAaXOAWTh JIOMYCTUMbIC 3HAYEHUS MEPEMEHHBIX M APOOHO-
palOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopenupoBath ¢ NOMOUIbIO (OpPMYJT peaibHbIE MPOIECCH U
SIBIICHHUSL.

OnepupoBaTh NOHATHAMU: QyHKIUSA, TpaduK QYHKIUH, HYITH
(GYHKINK, TPOMEXYTKHM  3HAKOMOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUsI, HAauOObIlIee U HAUMEHbIIIEe 3HAUCHUS
GyHKIUH.

AHaJIM3MpPOBaTh, CPaBHMBATb, O00CYKIaTb  CBONCTBa
GyHKIMHI, CTPOUTH UX IpadUKH.

OnepupoBaTh MOHSATHAMH: TIpsAMas MPONOPIHOHATBHOCTD,
oOpaTHass  MPONOPLUUOHANBHOCTb,  JIMHEHHas  (QyHKIuS,
KBaApaTtuyHas QpyHKIus, napadona, runepooa.

Hcnoab3oBarh rpaukd 11 ONPEACIIEHUS  CBOWMCTB,
IIPOLIECCOB M 3aBUCHMOCTEW, [UIsl pelIeHMs 3ajady M3 APYTUx
y4eOHBIX NPEIMETOB M pealbHON KU3HHM; MOAEJIMPOBATH C
MOMOIIbIO TPadUKOB peabHbIEe MPOLECCHI U SBICHHUS.
Boipa:kath ¢popMyJIaMH 3aBHCUMOCTH MEXKTy BEITMINHAMHU.

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHUS» (IIO 'OAAM OBYYEHUS)

7 Kjaace

Ha3Banmue

pa3nesia (TeMbl) OcHOBHOe coaep:kaHue

Kypca (4Mciio
4acoB)

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0IIUXCS

IIpocreiimue [Ipocreiimme reoMeTpuIecKre 0ObEKThI: TOUKH, MPSIMbIC, JIYIH

reOMETPUICCKUE " YTJIbl, MHOT'OYTOJIbHUK, JIOMAaHAas.

@DopMyJMPOBATH OCHOBHBIE IIOHATHUS U OIIPEICICHMS.
Pacno3HaBaTh  HM3y4yeHHbIE  T€OMETPUYECKHE  (UTYpBI,




(¢urypsi
M X CBOJCTBA.

CMeXHBIC U BCPTUKAJIBHBIC YTJIBIL.

Pabora ¢ npocTeimmm yepTexamu.

onpeaedaTb MUX B3aMMHOC PaAcCIIOJIOXKCHUE, BbINOJHATDL

‘{CpTé)K o yCJOBHUIO 3aJa4u (C HCIIOJIb30BAHUEM CMBICIIOBOM

N3mepenne V3mepeHne NMHEWHBIX M YIJIOBBIX BEJIMYUH, BBIYMCICHUE |OMOPBI: HABOJAIIME BOMPOCHI H/MIM aJIrOpUTMa y4eOHBIX
reOMeTpHYeCKUX  |OTPE3KOB U YIJIOB. JecTBU).
BeJINYMH [lepumerp u  momans  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTBH npocTeiiiiye MOCTPOSHHs C TOMOIIBIO HUPKYIIS U
(14 v) IPSMOYTOJIbHUKOB. JIMHENKH.
HN3mepaTh nUHEHbIE U YIJIOBbIE BEJIUYUHBI FEOMETPUUECKUX
U NIPAKTHYECKUX OOBEKTOB.
Omnpenensitb «Ha TJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NPOBOANTH IPyOYIO OLIEHKY UX Pa3MEpPOB.
Pemarb 3amaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB W BEIMYUH
YTJIOB.
Pemarhb 3a1auy Ha B3aUMHOE PacCIOJIOKEHNE TEOMETPUIECKUX
buryp.
IIpoBoauTsk K1accupuKauio yriioB, BBIYUCIATH JIUHEHHbBIE U
YIJIOBbIE BEIUYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIMMBIC
JI0OKa3aTeJIbHBIC PACCYKICHUS.
3HAKOMUTBCS C UCTOpUEH PA3BUTHSI TeOMETPHH.
TpeyrojibHuku Ilonatne ©0 paBHBIX TpEyroJbHUKaX MW  nepBUYHbIC |Pacmo3HaBaTh mapsl paBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 4) IPEJCTAaBICHUA O PaBHBIX (KOHIPY3HTHBIX) ¢urypax. Tpu |ueprexax (c ykazaHMEM INPHU3HAKOB) IPU HEOOXOJUMOCTH C

IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

IIpuzHakun  paBeHCTBA  NPSAMOYIOJBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeIaHbl IPSIMOYTOJIBHOTO TPEYTOJILHUKA.
PaBHOOenpeHHbIE M PAaBHOCTOPOHHHUE  TPEYTOJIbHUKH.
[Tpu3Haky ¥ CBOKCTBA paBHOOCIPEHHOTO TPEYTOIBHUKA.
[IpotuB OGosblIel CTOPOHBI TPEYTOJbHHUKA JIEKUT OOJIBIINI
YIOJL.

IIpocreiine HepaBeHCTBA B T'€OMETPUMU.
TpeyroiabHuka. HepaBeHCTBO JOMaHOK ™.
[IpsaMOyTobHBIN TPEYTONbHUK C yIJIOM B 30°.
[lepBble NOHATHS O JOKA3ATEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

BHU3YaJIbHON OMOPOA.

BbiBoauTh  cieAcTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyMpOBaATH OTIpEICTICHHUS: OCTPOYTOJIBHOTO,
TYIIOYI'OJIGHOTO, NPSAMOYTOJIBLHOIO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeIuaHbl TPEYroJbHHUKA; CEPEIUHHOTO  IMEPIEHAUKYIpa

OTpe3Ka; MEepPUMETPa TPEYTOJIbHUKA TPHU HEOOXOAMMOCTH C
OTOPOH Ha aJTOPUTM MpaBUIIA.

@®opMyJMPOBaTH CBONCTBA M MPU3HAKA PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh UepTeKH, peliaTh 3aa4U C IIOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.




IIpumeHnsaTH MIPU3HAKU paBeHCTBA  IPSIMOYTOJbHBIX
TPEYroJbHUKOB B 3ajadax (C HMCIOJIb30BAHUEM CMBICIOBOMU
ONOPBI: HABOJMAIIME BONPOCHI W/WIM aNropuTMa Yy4yeOHBIX
JecTBUI).

Hcnoan3oBate 1upoBble pecypchl ISI  HCCJIEA0OBAHUS
CBOWCTB M3y4YaeMbIX QUTYp.

3HAKOMHTBCS C HCTOPHeEN Pa3BUTHUS TE€OMETPUH.

IHapajienbHbIe

npsiMbli€, CYMMa

HapannenLHble psAMBIC, HX CBOMCTBA. HaerCT JICXKAIIMCE,

COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTIIbI (0Opa30BaHHBIE MPU

(I)OpMyJII/IpOBaTb MOHATHEC HapajuICJIbHBIX MPsAMBIX,

HaXO0AUTb IMPAKTUYCCKUC IIPUMCEPHI.

yIJ10B HepeceyeHUH NapajyiesIbHBIX MPSIMBIX CEKYIIEH ). M3yuyaThb cBoOiicTBa yrioB, 0Opa30BaHHBIX NPU NEPECEUECHUU
TPeyrojbHUKA [Ipu3Hak  mapaieNIbHOCTH  NIPSAMBIX — YEpe3  PaBEHCTBO |apaJuIEIbHBIX MPSAMBIX CEKYLIEH
(14 v) pacCTOSHUM OT TOYEK OJTHOM MPSAMOM 10 BTOPOM MPSAMOM. IIpoBoauTs noKa3aresbcTBa. MDOPMYJTHPOBATHL TeopeMy
CyMMa yTJI0B TpEyroJbHHKA 1 MHOTOYTOJIbHHKA. MapaJUIEIbBHOCTH ~ JABYX MpPSAMBIX C  IIOMOLIBIO  YTJIOB,
BHemHue yriel TpeyrojJbHuKa 00pa30BaHHBIX IPH MEPECEYEHUH OSTUX MPSIMBIX TpEeThei
IIPSIMOH.
BbruncasaTh CyMMy yIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
Haxomuth uyucioBble U OyKBEHHbIE 3HAu€HHs YIJIOB B
TEOMETPUYECKHX 3a/ladaxX C UCIOJIB30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS C UCTOPHUEN Pa3BUTHS T€OMETPUH.
OKpyKHOCTH OKpy’KHOCTb, XOpJIbl U IUAaMETPBI, UX cBoiicTBa. KacarenbHas |PopmMyaupoBaTh  ONpEAeJeHUs.  OKPY)KHOCTH,  XOpZHBI,
U KPpYT. K OKpy>XHOCTU. OKpY>KHOCTb, BucaHHas B yroi. *[lonsTHe o |inamerpa U KacaTedbHOM K OKpykHOCTH. M3ydaTh uX
I'eomerpuuyeckue |(I'MT, npumeHnenue B 3amadax. buccekrpuca U CepeauHHBIN |CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKU.
MOCTPOCHHS NEPIEeHIUKYIISIP KaK TeOMETPUYECKUE MECTa TOYEK * HccaenoBarb, B TOM YHCIIE UCIOJIB3YS HM(PPOBLIE pecypehl:
(14 9) OKpY’KHOCTb, OIIMCAHHAs OKOJIO TPEYroJbHUKA. BriMcaHHas B |OKPY’KHOCTb, BIIMCAaHHYIO B YIrOJ; LEHTP OKpPYXHOCTH,

TPEYTrOJIbHUK OKPYKHOCTbD.
[Ipocreiimue 3a7a4u Ha TOCTPOEHUE.

BIIMCAHHOW B YTOJI; pABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3oBath Mmeroa ['MT mia noka3zarenbcTBa TEOPEM O
nepeceyeHn: OMCCEKTPUC YIIIOB TPEYTOJIbHUKA U CePEeIMHHBIX
NEePHEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C TMOMOIIBIO
I'MT.*
OsJageBaTh
OKPY>KHOCTEU

ONHUCaHHOH
LEHTPBl  3THX

BOUCAHHON WU
HaXOAUTh

NOHATUAMU
TPEYrOJbHUKA,




OKPY’KHOCTEH C OITIOPOM Ha AJITOPUTM IIPABUIIA.

Pemath OCHOBHBIE 3a/1a4M HA INOCTPOCHME: YIJIa, PAaBHOTO
JJAHHOMY; CEPEIMHHOIO MEPHEHIUKYISpAa TaHHOIO OTPE3Ka;
OpsIMOM,  NPOXOAALIEH  4Yepe3  JaHHyl  TOYKy U
NEPIEHIUKYJISIPHON NaHHOW MpPsMO; OMCCEKTPHUCHI AAHHOTO
yIia; TPEyrOJIBHUKOB II0 PpAa3JIMYHBIM 3JIEMEHTaM IIpH
HEOOXOUMOCTH C HANPaBIIIOIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHUS T€OMETPHH.

IToBTOpEHUE, [ToBTOpeHNe u 00OOIICHHE OCHOBHBIX MOHATHNH M MeTonoB |Pemarh 3agauMm Ha MOBTOpPEHHUE, WIIIOCTPUPYIOIIUE CBSI3U
00001eHue Kypca 7 Kjacca. MEXly pa3Iu4HbIMH YacTsIMU Kypca.
3HAHUI
(4 9)

8 kiace

HaszBanmue

pa3aeJia (TeMbl) OcHoBHOe coaepkaHue OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4a0IMXCSl
Kypca (4uciao
4acoB)

YerpipéxyroabHuk |Ilapamnenorpamm, ero npusHaku U cBoiicTBa. YacTHele ciaydau | M300pakaTh M HAXOAMTh HA YEPTEKAX YETHIPEXYTOJIBHUKHI
H napajuieiorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX |pa3HbIX BUIOB M UX DJIEMEHTHI.
(12 9) mpu3HakKu M cBoictBa.  Tpamerus.  PaBHOOOkass — u|®@opmy.upoBaTh onpejaeaeHus: napajuiesiorpaMmma,

HIPSAMOYTOJIbHAs TPAIELHH.
*¥Y nBoenue menuansbl. LlenTpanbHas cummerpus *

MpsIMOYTOJIbHHUKA, poMOa, KBajJpaTa, Tpameuuu, paBHOOOKON
Tpanenuu, NpssMOYTOJIbHOM TPAIECLHH.

Hcnosb30oBaTh mNpH  pelleHHM  NPOCTeHIIMX  3aja4
MPU3HAKK U CBOMCTBA: MapajienorpaMmma, IpsMOyTOJIbHUKA,
poM0Oa, KBaapaTa, Tpamelud, pPABHOOOKOW  TparleIum,
MIPSAAMOYTOJIBHOM TPATICLINN.

IIpuMeHSITH METOJ YyIBOSHUS MEIUAHBI TPEYTOJbHHUKA C
ONOPOM HA aJTOPUTM MPABUIIA.

Hcnoan3oBath LII/I(prBLIC peCypCbl Jik  HCCIICAOBAHUA




CBOWCTB M3y4aeMbIX (HTYD.
3HAKOMHUTBCS C UCTOPUEN PA3BUTHS T€OMETPHH.

Teopema daneca

*Teopema daneca u TeopeMa 0 IPONOPIIHOHANBHBIX OTpe3Kax. ™

IIpoBoaAMTH MOCTPOECHHUS C TOMOIIBIO HUPKYJIS U JINHEUKH C

U Teopema o Cpennsis nMHUSA TpeyrojabHuKa. Tpanenus, e€ CpeiHsAs JTUHUSA.  |UCHOJb30BaHME  Teopembl  Qaseca U TEOpeMbl O
nponopuuoHanbH | {lpomopuronanbHble  OTPE3KH, IMOCTPOEHHE  YETBEPTOTO |MPOMOPIMOHATBHBIX  OTPE3KaX,  CTPOUTH  YETBEPTHIN
bIX OTpe3Kax, MIPOTIOPITMOHAIBHOTO OTPE3KA. MPOTIOPIIMOHANBHBIA OTPE30K C OIMOPOM Ha 3PUTEIBHYIO
no100HbIE CBoiicTBa LIEHTPa Macc B TPEYTOJIbHUKE. HarJIsiIHOCTb.
TPeYroJbHUKH [lomobHblE  TPEYrOJbHUKHU. Tpu  mpusHaka  nomoOus | HaxoauTh no100HBIE TPEYTOJIBHUKY HA TOTOBBIX YepPTEXax €
(15 9) TpeyronbHUKOB * [IpakTrueckoe mpruMeHEHNUE. YKa3aHHEM COOTBETCTBYIOIIUX NPU3HAKOB TMOJ0OMS TIpH
HE0OXOIUMOCTHU C BU3YaJIbHOU OMOPOA.
Pemartp 3agaunm Ha 1MOAOOHBIE TPEYTOJBHUKHU C MOMOIIBIO
CaMOCTOSITEJIBHOIO TOCTPOCHHSI YEPTEHKEH M HAXOKIACHUS
MOMOOHBIX  TPEYTOJIbHUKOB  IMPU  HEOOXOIUMOCTH  C
HaIIpaBJISIOIIEH TOMOLIBIO.
IIpoBoauTh JOKA3aTENBCTBA C UCIOJIB30BAHUEM IPU3HAKOB
MoI00MsI HECIIOKHBIX TeOMETPUYECKUX 3a7ad C OMOpoil Ha
AITOPUTM YUEOHBIX IEWCTBUM.
IIpumeHsiITb  TIOJMyYEHHBIE  3HAHUA  TPU  PEUICHUH
TEOMETPUUYECKHUX U TIPAKTUICCKUX 33714 MPU HEOOXOJMMOCTH
C HANPABJISIFOLIEH OMOILBIO.
3HAKOMUTBCS ¢ UCTOPHUE Pa3BUTHS TEOMETPHH.
Ilnomank. [TonsiTre 06 001IEH TEOPUH TIIIOMIAIH. OBiajgeBaTh NMEePBUYHBIMH MpeICTABJIEHUSIMU 00 0OIIei
Haxoxnenue dopMynbl I TUIOHMIAAM TPEYTrONbHUKA, TMapauiejiorpaMMa. |TEOpud  Iuiomaad  (Mepsl), (OpMyJUpoBaTh CBOMCTBA
niomajaen *OTHOILIEHHUE IO TPEYTOJIHHUKOB ¢ OOLIMM OCHOBAaHUEM |IUIOIIA/IU, BBIACHATH UX HATJISHBINA CMBICIL.
TPEYroJIbHUKOB WJIU OOIIIeH BBICOTOM. [IpumensTh dbopMynbl  IUIOIIATM  MapajuielIorpaMma,
U MHOTOYTOJIbHBIX |Bbluncrienue miomaaei cioxHbX (GUryp uepe3 pa3OueHHe Ha |TpEYrojbHHMKA, Tpamelud C OHNOpOod Ha  CHPABOYHYIO
¢uryp. Illnomaaun |yactu u 1ocTpoeHHe. * WHPOPMAIIHIO.
noao0HbIX puryp |I[lmomanu puryp Ha kaeTdaToi Oymare. IIpumensTh hopmybl TJIOIIAIA BBIITYKJIOTO

(14 u)

[Tnomanu mogo0HbIX (uryp. Beraucnenue miomnianeit. 3amga4uu ¢
MPAKTUYECKUM COJepKaHueM. *PerieHue 3aad ¢ MOMOIIBIO
METO/1a BCIOMOTraTeIbHON IIomann. *

YEeTBIPEXYTOJIBHUKA Yepe3 NUAarOHAIM U yroj MEXIYy HUMU C
OTOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

Haxomuth tutomaan ¢uryp, u300paxE€HHBIX Ha KIETYATON
OyMmare, HCIOJIL30BAaTh Pa30MeHNE HA YACTH U JIOCTPOCHHUE.




Pa30upath npumMepbl HCIOIB30BaHUS BCIOMOTaTEIbHOU
IJIOIIAIU JJIsS pEIICHUSI TEOMETPUUYECKUX 3a]1ay.

Haxomuts 1uomaau nonoOHbIX ¢Quryp ¢ omopoil Ha
CIPaBOYHYIO UH(DOPMALIHIO.

BoIuncasTh Iomaan pa3imyHbIX MHOTOYTOIBHBIX (HUTY.
Pematp 3a1aum Ha ruioniaab ¢ MPAKTHUYECKUM COJIepKAaHUEM
II0CJIE COBMECTHOT'O aHAJIN3A.

Teopema Teopema Iludaropa, e€ gokazarenbctBO u npuMeHeHue. [ DopmymupoBath Teopemy lludaropa, ucmoab3oBaTth €€ B
IIngaropa u Ooparnas Teopema [ludaropa. MPAKTUYECKUX BBIYMCICHUSX.
HayaJja Omnpenenenre TPUTOHOMETPUYECKHX (PYHKIMI ocTporo yria, (Brmagerp  MOHATHUSMH — TPUTOHOMETPUYECKHX  (DYHKIIHIA
TPUTOHOMETPUM TPUTOHOMETPUYECKHE  COOTHOILIEHUS B  MPSMOYTOJIBHOM |[OCTPOTO yIiia, MIPOBEPATH UX KOPPEKTHOCTb.
(10 ) TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECCTBO. BbiBoaMTH TPUTOHOMETPUYECKHE COOTHOUIIEHUSA B
CooTHOIIEHUST ~ MEXKIYy  CTOPOHAMH B  MPSMOYTOJBHBIX |TIPSIMOYTOJIBHOM TPEYTOJIbHUKE C OMOPOM Ha CIPABOYHYIO
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°. “H()OPMAIIHIO.
HccnenoBaTtb  COOTHONIICHHS  MEXIY  CTOPOHAMH B
MPSAMOYTOJIbHBIX TPEYroJIbHUKaX C yriamu B 45° u 45°; 30° u
60° ¢ HampaBJIAOUIEH TOMOIIIBIO.
Hcnoan3oBarh  QopMynbl  NpUBEIEHHUST W OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOKICHUS
COOTHOIICHUN MEXIy TPUTOHOMETPHUECKUMH (YHKIUIMHU
Pa3IUYHBIX OCTPHIX YIJIOB C OMNOPOM HAa CIPaBOYHYIO
HH()OPMAIIHIO.
IIpuMeHSAITH TIONyYCHHBIC 3HAHUS U YMEHUS TIPU PEIICHUH
MPaKTUYECKUX 3a7ad (MpU HE0OXOIUMOCTH C OMOPOH Ha
QITOPUTM TPABUIIA).
3HAKOMHTBCS ¢ UCTOPHUE Pa3BUTHS TEOMETPHH.
Yrasl B BrcanHbie U IIEHTpaTbHBIE YIUIBI, YTOJI MEXKIY KacarenbHOU U (POpMy/JIHPOBATHL OCHOBHBIE OIPEAETICHUs, CBSI3aHHBIE C
OKPY’KHOCTH. XOPJIOM. yriamu B Kpyre (BIHCAHHBIN yroi, HEHTPaIbHBINA yrom).
Bnucannbie VYriasl MeXIy XOpJAaMu U CEKYIIUMHU. Haxoauth BOHMCaHHBIC YTJIbI, OMUPAIOIIMECS HA OAHY AYTY,
U ONMCAHHbIE Brncannbie U onucaHHbIE YETHIPEXYTONBHUKH, UX MPU3HAKUA U | BBIMMCJIAATH YIJIbl C TOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,
YeThIPeXyroJbHUK [cBolicTBa. IlpuMeHeHHMe STHX CBOICTB MpH  PEIICHUHU [TEOPEMBI O BIUCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
I reOMETPUUYECKUX 3a/1a4. LEHTPAIBHOM YIJ€ NpU HEOOXOJUMOCTH C BHU3YaJbHOU




KacareabHble B3anmHOoe pacnonioxkeHue IByX OKpyxkHoctei. Kacanwue |onopoil.
K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBatb, B TOM 4YHCIE C TIOMOMIIbIO HHU(POBBIX
Kacanue peCypcoB, BIMCAaHHBIE W OIUCAHHBIE YETHIPEXYTOJbHUKH,
OKPYKHOCTEH BBIBOJAUTH UX CBOMCTBAa U MPHU3HAKU IIOCIE COBMECTHOIO
(13 v) aHaau3a.
HUcnoab30BaTh 3TH CBOMCTBA M NPU3HAKU MPU PELICHUU
3az1ay.
IToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB KypcoB 7 u § [Pemars 3agadym Ha NOBTOpPEHME, WIUIIOCTPUPYIOLIUE CBS3U
0000meHue KJ1accoB, 000011IeHIE 3HAHUH. MEXIy pa3IuYHbIMH YaCTSMHU Kypca.
3HAHUM
(44)
9 kacc
HasBanmue

pa3naeJia (TeMbl)
Kypca (4ucio

OcHoBHOE coepkaHue

OcHoOBHbBIE BUIbI 1€ATEIbHOCTH oﬁyqaloumxcn

4acoB)

Tpuronomerpusi. |Ormnpenenenue TpUroHOMETpUUecKUX (QyHKUuH yrioB or 0° go|dopmympoBaTh  OmpenesieHMsl  TPUTOHOMETPHUYECKUX

Teopembl 180°. KocuHyc M cuHyc mpsMoro u Tymoro yria. Teopema|(yHKuMH TymbIX M MPSIMBIX YIJIOB C BHU3YaJbHOH OMOPOH.

KOCHHYCOB H KocuHycoB. (OOo0OmEHHas) TeopemMa CHHYCOB (¢ panuycom|PopMynHpOBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. OINMCAHHOMN OKPYKHOCTH). Haxox/1eHre [UIMH CTOPOH ¥ BEJTHMYUH | PaANyCOM ONUCAHHON OKPYKHOCTH).

Pemenue YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyroapHWKM C OMOPOH HA alTOPUTM YYEeOHBIX

TPeyroJibHHKOB ®dopmyra miomaa TpeyrojbHUKa Yepe3 JBE CTOPOHBI U yroJi| ACHCTBU.

(16 4) Mexay HuUMU. QopmMyria oAy YeThIPpEXYTrobHUKA uepe3 ero|Pemars nmpakruyeckue  3aga4yM, cBoAsdInHMecs K
JUarOHAJIN U YTOJl MEX]Ty HUMHU. HAXO0K/ACHUIO PAa3JIHYHBIX 3JIEMEHTOB TPeyroJbHHKA.
ITpakTHueckoe NpUMEHEHNE JJOKa3aHHBIX TEOPEM.

IIpeoGpa3oBanue lonsatue o mpeodpa3zoBaHUHU MTOTOOUSI. OcBauBaThb NMOHATHE npeoOpazoBaHUs mo00usI.

noxoousi. CoOTBETCTBEHHBIE AJIEMEHTHI TOAOOHBIX QUTYD. HccaenoBarh OTHOIICHUE JTUHEWHBIX 3JIEMEHTOB (PUTYp MpH

Merpuyeckue

Teopema 0 TMPOU3BENEHUU OTPE3KOB

XOpA, Teopema o

npeodpazoBanuu nojodusi. HaxoauTh npumepsl moaodus B




COOTHOIIICHUA B

MMPOMU3BCACHUN OTPC3KOB CCKYIIHUX, TEOpEMa O KBaApaTre

OKPYKaIOIIEH 1eUCTBUTEIBHOCTH.

OKPYKHOCTH KacarenbHOW. IIpuMeHeHWe B pelIEHUU TIE€OMETPUYECKUX [ *BBIBOAMTH METPUUYECKUE COOTHOIICHUS MEXKIY OTPE3KaMu
(10 v) 3amayq. * XOpJ, CEeKyUIMX M KacaTelbHbIX C HCIOJb30BaHUEM
BIUCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJbHUKOB.
Pematp reoMerpuyeckue 3a7aud M 3aJa4d U3 peaIbHOU
YKU3HU C UCIIOJIb30BAHUEM MOJA00HBIX TPEYTOJbHUKOB. *
BekTopbi OmnpeneneHre BEKTOPOB, CIOKEHHE W Pa3HOCTh BeKTOpoB, | Acmosib30BaTh BEKTOphl KaK HANpaBICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpPA HA YUCJIO. HCCJIeI0BATH TEOMETPUUECKHUI (mepemernieHue) u
DU3NYECKUI U TEOMETPUUYECKHI CMBICIT BEKTOPOB. ¢usnyeckuii (Cuia) CMBICIBI BEKTOPOB C OMOpOM Ha
Paznoxenue BekTopa MO JABYM HEKOJUIMHEAPHBIM BEKTOpaMm. |BOIPOCHBIN IUIAH.
Koopaunats! BekTopa. 3HaTh omnpeaeseHHMs CYMMbl U Pa3HOCTH  BEKTOpPOB,
CkansipHO€ MpPOU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE ISl | YMHOXKEHHUs BEKTOpa Ha YHCIIO, uccs1e10BaTh
HAXOXJICHUS JUTHH U YTJIOB. TEOMETPUUYECKHUIN U (PU3UIECKUN CMBICIIBI 3THX OTIepaInii.
Perenue 3a1ay ¢ mOMOIIBIO BEKTOPOB. Pemiate reomerpuueckue 3aJaud  C  MCHOJIb30BAaHUEM
[IpuMeHeHne BEKTOpPOB ISl pEUICHUs 3ajlad KMHEMAaTHUKA U |BEKTOPOB.
MEXaHHKHU. PackiaaapiBaTh  BEKTOp 1O JIBYM  HEKOJUIMHEAPHBIM
BEKTOpam.
Hcnoab3oBarh  CKalgpHOE  NPOU3BEIECHHE  BEKTOPOB,
BbIBOJIMTH €0 OCHOBHBIC CBOMCTBA.
BbiuncasTe cyMMy, pa3HOCTh U CKaJsipHOE IMPOW3BEICHHE
BEKTOPOB B KOOP/IMHATAX.
IIpuMeHATH CKaTApHOE NPOU3BEIACHUE [UISI HAXOXKIACHUS
JUIUH U YTJIOB.
JlexkapToBbI JlekapToBbI KOOPAMHATHI TOUEK Ha IIOCKOCTH. OcBanBaTh NMOHSATHE TIPSIMOYTOJIBHOW CHCTEMBI KOOPAMHAT,
KOOPANHATHI Ha| *YpaBHeHue npaMoil.* YriioBoil k03(pPUIMEHT, TaHTeHC yIIa |eKapTOBBIX KOOPIUHAT TOUYKH.
IJIOCKOCTH HAaKJIOHA, MapaJuIeNIbHbIC U IEPIECHINKYISIPHBIC TIPSIMBIE. HccenenoBath ypaBHEHHE TPSIMOM U OKPYKHOCTH C OIMOPOM
9 9) VpaBHeHune OkpykHOCTH. HaxokaeHue KOOpAMHAT TOYEK |HA BOINPOCHBIH IUIaH.

nepeceyeHus: OKPY>KHOCTH U IPSMOM.
MeTtoa KoOpAMHAT NPYU PELIEHUH T€OMETPUUYECKUX 3a/1ad.
Hcnonb30BaHne METOAa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax

HaxoauTs LEHTp U paguyc OKPYKHOCTHU 10 €€ YPaBHEHHUIO.
Pemate 3agayM  HAa HaxoXXICHUE TOYEK IIEPECCUCHHUs
MPSIMBIX U OKPY’KHOCTEN C IOMOIIBIO METOJA KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBa yriioBoro koddduimenta npsmoit
IIPpY pEUICHUM 3a1ad, Ui OINpPEACICHUS PAaCHOJIOKCHUS




MIPSIMOM.

IIpuMeHATH KOOPAMHATHI MPU PEIICHUH T€OMETPUUYECKUX U
MPaKTUYECKUX 3aJad, i1 MOCTPOCHUS MAaTeMaTHYEeCKUX
MojieTiell peanbHbIX 3a/1a4 («METOJ KOOPAUHATY).
IMosb30oBaTbest 11 TMOCTPOEHMSI W HCCIEIOBaHUM
U (POBBIMU PECYPCAMHU.

3HAKOMUTBLCH C MCTOPUEN PA3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOTIOYI'0JIbHUKH.
Jlnuna
OKPYKHOCTH U
IUIOINA/Ib Kpyra.

HpaBI/IHBHBIG MHOI'OYI'OJIbHUKH, BBIYMCICHUC HX JSJICMCHTOB.
Yucno m W AMUHA OKPYXHOCTH. JlIMHA Iyru OKpY>KHOCTH.
Paaguannas mepa yria.

[Inomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CETMEHTA).
Beruncnenue miomanei Gpuryp, BKIFOYAIOIIUX 3JIEMEHTHI KpyTa.

®opMy./IHpPOBaATH orpesieieHre
MHOTOYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
Ilosib30BaTBHCSl MOHATHEM JIMHBI OKPY>KHOCTH, BBEJAEHHBIM
C TIOMOILBIO IPABWIBHBIX MHOIOYI'OJbHUKOB, ONPede/IsiTh
YHCIIO T, IIUHY AYTH U paJMaHHyI0 Mepy yIJia o oopasily.

IMPaBUJIBHBIX

Borunciienne IIpoBoauTh Mepexoa OT paJiuaHHON MEPHI yIJla K rPpajyCHON
niomazaen 1 Ha00OpOT IO BU3yaJILHOH Oomope.
(8 4) OnpeaeassTe mwIonaas Kpyra.
BeiBoauTh Gopmy.ibl (B rpalyCHON U paAMaHHON Mepe) JUIs
JUIMH NyT, IUIOLIAJEH CEKTOPOB U CETMEHTOB C OINOpPOW Ha
BOIIPOCHBIH IIJIaH.
Boruucasite miomanu  (GUryp, BKIIOYAIOMIAX 3JIEMEHTHI
OKpYXHOCTM  (Kpyra) ¢ OINOpPOH Ha  CIPaBOYHYIO
UHPOPMALHIO.
HaxoauTsp miomany B 3aa4ax peajlbHOW KU3HU.
JBUKeHUs1 loHsITHE O NBUKEHUH MJIOCKOCTH. Pa30upars  mpumepbl,  WUIOCTPUPYIOIIUE  MOHATHS
IJIOCKOCTH [TapannenpHblil HepeHOC, TOBOPOT U cUMMETpHsi. OCH U LICHTPHI | ABUKEHUs, LEHTPOB U OCEH CUMMETPHH.
(6 9) CAMMETPHH. @opMyJIHPOBATH ONPEACICHUS MapaJJIEIbHOr0 IEpPEeHoca,

[Tpocreiinme NpUMEHEHUS B PEILICHUH 33124 *

IIOBOPOTa U OCEBOM CHUMMETPUM C BHU3YAJIBHOM OIOPOM.
HaxoauTh HEMOIBIKHBIE TOUKH 10 00pasIry.

HaxoauTthb 1EHTPBI U OCU CUMMETPUN MPOCTEHIINX QUTYD TIO
o0pasiy.

AlpuMeHATH TapaUICIbHBI MEPEHOC U CUMMETPUIO TPHU
peIIeHUU TEOMETPUICCKUX 3a1ad (pa3oupaTh IPUMEPHI).
Hcnoab30BaTh 15 TOCTPOSHUS M UCCIICIOBAHUN ITU(PPOBHIE




pecypcehL. *

IHoBTOpEHHe,

0000IeHuE,
CHCTeMATH3AIMs
3HAHMH

(74)

[ToBTOpEHHE OCHOBHBIX MOHSITHH W METOJ0B KypcoB 7—9

KJaccoB, 0000IIEHNEe U CUCTEMATH3aI1s 3HAHU .

[Ipocrefimme reoMerpuueckue (GUTypel M HX  CBOMCTBA.
N3mepenne reoMeTpuuecKuX BeTUYHH.

TpeyroiasHUKH.

[TapanienbHble U EPHIEHIUKYIISIPHbIE IPSIMBIE.
OxkpyxHOcTh M Kpyr. ['eomerprnueckne mocTpoeHus. YTIbl B

OKPYXXKHOCTU.  BrucaHHble ¥  ONHCAaHHBIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPYKHOCTb.

YUeThIpEXYTOIbHUKH. Brcanubie u OTMCAaHHbIC
YEeTBIPEXYTOJIbHUKH.

Teopema [Tudaropa u Havana TpuronomeTpun. Pemenne oommx
TPEYTOJbHUKOB.

[IpaBuUIBEHBIE MHOTOYTOJIBHHUKH.

IIpeobpazoBanus IJIOCKOCTH. JBroKeHwMsl. [Tomobwue.
Cummerpust.

IInomans. Broruucioenne tromaneii. Ilmomann mogoOHBIX
uryp.

JlekapToBbI KOOPIMHATHI HAa MIOCKOCTH.
BekTopsb! Ha TIIOCKOCTH.

OnepupoBaTh NOHATHAMU: QUrypa, TOUKa, IpsMasi, yrod,

MHOTOYTOJIbHUK,  pPaBHOOCIPEHHBI W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, NPSAMOYIOJNBHBIM TpPEYrojJbHHUK, MEIUaHa,
OuccekTpuca M BBICOTA TPEYroJbHHMKA, MapaJlIeTIorpaMM,
poMO, HPSAMOYTOJIbHUK, KBaApaT, Tpamelus; OKpPY>KHOCTb,
KacaresbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroJbHUKOB;
MapajuIeIbHOCTh M MEPNEHAMKYJSIPHOCTh  TPSMBIX, YIOJ
MEXIy NpSAMbIMHM, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
IpSIMOW; [UIMHA, PAcCTOSHUE, BEJIMYMHA YIVIA, IUIOIIA[b,
HIEPUMETD.

Hcnoan3oBare  ¢opmyanl: mnepuMerpa M IUIOIIAAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAIU Kpyra,
00BEMa MPSMOYTOJILHOTO TIapaJUIeIICHUIIEAA.

OnepupoBaTh NOHATHSIMH:  IPSIMOYIOJbHAs  CUCTEMA
KOOp/JMHAT, BEKTOP; MCHOJb30BATh OSTU TMOHATUS IS
IIPEICTABICHNS JAHHBIX U PEIICHHs 3aja4d, B TOM YHCIIE W3
JPYTUX y4eOHBIX MTPEMETOB.

Pematrs, 3agauyMm Ha TOBTOPEHHE OCHOBHBIX TOHSTHH,
WUTIOCTPALMIO CBSI3€H MEXIY PAa3IMYHBIMU YacTAMH Kypca.
Bbi0upaTs MeToa /115 pelIeHus 3a/1a4H.

PeluaTth 3apa4n U3 NOBCEIHEBHOMN KU3HH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 T'OJAM OBYYEHUA)

7 Kjaace

HazBanmue
pa3neia (TeMbl)
(4HCI10 YacoB)

OcHoBHOe coaep:xaHue

XapakTepucTHKA JeITeJIbHOCTH 00y4alomuxXcst




IIpeacraBienne [IpencraBnenne naHHplx B Tabmunax. Ilpaktuueckue | OcBamBaTh Ha 0azoBoM ypPOBHE crocoobl
AAHHBIX BBIUMCJICHHUS] 10 TaOIW4YHBIM JaHHbIM. M3BreueHue W | MpeACTaBICHUS CTATUCTHUUYECKHX JaHHBIX M YHCIOBBIX
(7 9) UHTEpHpeTanus TaOIMYHBIX AaHHBIX. [IpakThueckas pabota | MacCMBOB C TIOMOINIbI0 Ta0IWI] © JWarpaMm C
«Tabmump). UCIIOJIb30BAHUEM  AKTYaJIbHBIX M  BaXKHBIX  JIAHHBIX
I'paduueckoe mpencraBieHHe MaHHBIX B BUJE KPYTroBBIX, | (Aemorpaduueckue JaHHbIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (cTONOYATHIX)  AuarpaMMm. UTeHHe U | NPOMBIIUICHHOW W CElbCKOXO3SICTBEHHONW NPOAYKIIHH,
noctpoeHne  guarpamm.  l[lpumepslr  meMorpadudeckux | OOIIECTBEHHBIC U MPUPOIHBIC SIBJICHUS).
Juarpamm. HN3yuatr Meroabl paboThl ¢ TaONMYHBIMU U
[IpakTuueckas pabota «JluarpaMmbDy». rpaduuecKUMU TIPEJICTABICHUSIMHA JIAHHBIX C TIOMOIIBIO
U(GPOBBIX PECYpCcOB B XOJIe MPaKTHYECKHX paboT (c
HaIPaBJISAIONIEH TOMOIIIBIO).
OnucaresibHast Uucnossie Habopbl. CpenHee apudmernyeckoe. OcBanBaTh Ha 0230BOM YpPOBHEe MOHSATHS: YUCIOBOU
CTATHUCTHKA Menauana ynciaoBoro Habopa. Y CTOWYMBOCTb ME/IUAHBI. HaOOp, Mepa LEHTpaIbHOW TEHJIEHUUHU (Mepa LEHTpa), B
8y [IpakTuueckas padora «CpeqHue 3HAUCHUSY. TOM YHUCJIE CpesiHee apu(MeTnyecKoe, MeauaHa.
HaunbGonbiiee n HauMeHbllee 3HAUEHUSI YHUCIOBOrO Habopa. OnucpiBaTh CTaTUCTUYECKUE JIAHHBIE C TOMOIIBIO
Pa3zmax. cpenHero apupMeTuyeckoro u Meauansl. Pemarte 3anaqu
(c HCIIONIb30BAHMEM 3pUTENBHON HArJsSAHOCTH W/WIK
BepOAIBbHOI OTIOPHI)
HN3yuyath cBOMCTBA CPEIHHUX, B TOM YHCIIE C TIOMOIIBIO
U(PPOBBIX PECypCoOB, B XOJIe MPAKTUYECKUX padoT, (c
HaIPAaBJIAIONIEH TIOMOIIIBIO).
OcBauBaTh Ha 6230BOM ypOBHe MOHSATHS: HAUOOIbIIICE
Y HauMEHbIIIee 3HAUCHUSI YNCIIOBOTO MacCuBa, pa3Max.
Pematp 3apaum Ha BBIOOpP crocoba OMUCAaHUS JAHHBIX B
COOTBETCTBUM C MPUPOJON  JAHHBIX U  LEJSMHU
MCCJIE0BAHUS C HAIIPABJISIOLIEH TOMOILBIO.
Cayuaiinas *Crydaiinas "3BMEHYUBOCTh (IpuMepsl). YacToTa 3HaUeHUI B *OcBauBaTh NMOHATHUS: YACTOTa 3HAYCHUIl B MacCUBE
U3MEHYHBOCTH MaccHBe JaHHbIX. ['pynnupoBka. ['uctorpamMmmel. JAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpamMMa.
(6 4) [Ipaktrueckas padota «CirydaitHas ©3BMEHYHBOCTh Y. * CTpouTh rucTOrpaMMbl o 00pasily

OcBauBathp rpaduueckre NpeacTaBiICHNs Pa3HbIX BUIOB
CJly4aifHOW W3MEHYMBOCTH, B TOM YHCJIE€ C MOMOUIbIO




U(POBBIX PECYPCOB, B XOE MPAKTUICCKOU PaOOTHL *

BBenenue B
Teopuro rpagos
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T'pad, Bepmmna, pedpo. IlpeacraBienne 3aqaun ¢ MOMOIIBIO
rpada. Crenenp (BaJieHTHOCTh) BepIIMHBIL. Yucno pédep u
cymmapHas ctenienb BepmuH. Llerns u mukn. Ilyte B rpade.
[IpencraBnenue o cBszHoctu rpada. O6xox rpada (diinepon
nyTh). [IpencraBnenne o6 opueHTHPOBAHHBIX Tpadax. *

*OcBauBaTh NOHATHSA: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHb (BaJIeHTHOCTh BEPILUHBI), HENb U UKL
OcBauBaTh NOHATHA: NMYTh B rpade, SHUIEPOB MYTh,
00xox rpada, OpueHTUPOBAaHHBIN Tpad.

OO0cykaaTh pelleHue 32241 Ha TONCK CYMMBI CTETICHEH
BepIIuH rpada, Ha TOUCK 00Xoja rpada, Ha TIOWCK MyTen
B OPHEHTHPOBAHHBIX rpadax ¢ HApaBIIAIOLIEH TOMOIIBIO.
OcBanBath cnoco0bl MpPEJCTAaBICHUSA 337a4 U3 Kypca
anreOppl, TEOMETPUH, TEOPHU BEPOSTHOCTEH, IPYTUX
OpeMETOB € TOMOIIBI0 TpadoB (KapThl, CXEMBI,
AJIEKTPUYECKUE IIeNH, (DYHKIIMOHAIBHBIE COOTBETCTBHS)
Ha rnpuMepax. *

BepositHOCTB M

*CrydaliHplil ONBIT U Cily4ailHoe coObiTue. BeposTHOCT U

*OcBauBaTh NOHATHSA: CIyYallHBIM ONBIT U Cily4aiiHOE

4yacTrora yactora coObITUsA. Poib MallOBEpOSTHBIX U NPAKTUYECKU | COOBITHE, MAJTOBEPOSITHOE M MPAKTUYECKH JOCTOBEPHOE

CJIy4aiHoOro JIOCTOBEPHBIX COOBITHH B MpHpoJie U B obmiectBe. MoHeTa u | COOBITHE.

coObITHA UIpajibHasi KOCTb B TEOPUH BEPOSTHOCTEN. HN3yyarh 3HAUYMMOCTb MAaJIOBEPOATHBIX COOBITUH B

(4 v) [IpakTuyeckast pabora «HacToTa BBIIaICHHUS OpJiay.* npupoze M OOIIeCTBE Ha BaXKHBIX NpUMepax (aBapuu,
HECYaCTHBIE ciyvau, 3aluTa NEPCOHAIBHON
uHpopMaluy, nepeaaya JaHHbIX).
HU3y4yath poiyib KIACCUYECKHX BEPOSITHOCTHBIX MOJENIEH
(MOHeTa, urpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6moaath M M3y4aTh 4acTOTy COOBITUH B IPOCTHIX
9KCIIEPUMEHTAX, B TOM YHUCJIE C MOMOUIbI LU(POBBIX
pECypCoB, B X0JI¢ IPAKTHYECKOH padOTHI. *

O0001eHnMe, IIpencraBienne  pgaHHblx.  OnmcatenbHas — cratuctuka. | IIoBTOpPATH H3ydeHHOE M BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB cityyaifHOTO COOBITHS. 3HAHWM.

(54 Pemars 3aga4m Ha IpeICTABIICHUE U ONMCAHUE JAHHBIX C

MIOMOIIBIO M3YYEHHBIX XAPAaKTEPUCTHK C HaIPaBJISAOLIECH
IIOMOUIBIO.




O06cyxnaTn NpUMepbI CIIy4alHbIX COOBITHIA,
MaJIOBEPOATHBIX M TPAKTUYECKH  JOCTOBEPHBIX
CllydaliHBIX COOBITHH, HMX pOJIM B TNPUPOAE U >KU3HHU
YeJIoBeKa

8 kiace

HazBanue
pa3aeJia (TeMbl)
(umcyi0 yacoB)

OcHoBHOE coep:xaHue

XapakTepucTHKA AeATEeJIbHOCTH 00y4aI0LIUXCS

IloBTOpEeHuUe

Kypca 7 Ki1acca
4w

HpeﬂCTaBJ'IeHI/Ie JaHHBIX. OnucarenabHas CTaTHUCTHKA.

Cayyaiinast ©3MeHYHBOCTh. CpelHIe YMCI0BOro Habopa.
Crnyyaiinble COOBITHSI. BepostHocTn U YacTOTHI.
Knaccuueckue Momenu TEOpHM BEPOATHOCTEH: MOHETa U
UrpajgbHasi KOCTb.

[loBTOpAATHL W3y4YeHHOE U BBICTPAUBATH CHUCTEMY
3HAHUMU.

Pemars 3agaum (M0 BH3yaJbHOH oOmope) Ha
IIPEJICTABICHUE M OINUCAHUE JIaHHBIX C IOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemary 3agaum (Mo BH3yaJbHOM oOmope) Ha

MPEACTABICHUE TPYNIUPOBAHHBIX JAHHBIX M OMNHCAHUE
CIIy4allHOM U3MEHYHUBOCTHU.
Pemiary 3agpauum  (mo
olpezeiIeHue YacCTOTHI CIly4YaiHbIX
o0cyxIeHue MIPUMEPOB CITy4alHbIX COOBITHI,
MaJIOBEPOSITHBIX u MPAKTUYECKHU JIOCTOBEPHBIX
CIIy4alHBIX COOBITHI, WX POJIM B MPHUPOJE U KU3HU
YEJI0BEKA.

omope) Ha
COOBITHIA,

BU3YAJIbHOM

OnucarejnHast

CTATHCTHKA.
PaccenBanue
JAHHBIX

4w

*Ortxionenus. Jlucnepeust yucioBoro Habopa. CrtaHgapTHOe
OTKJIOHEHHE YHCIIOBOro Habopa. [luarpammsl paccenBanus. *

*OcBanBaTh TMOHATHS: JUCIICPCHUA KW CTAHAAPTHOC

OTKJIOHEHHUE, HCIOJIb30BaTh ATU XAPAKTEPUCTUKH IS
OTIMCaHMsI PACCEUBAHMS JAHHBIX.

YuacTBOBaTH B 00CYKI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WIN HAJIMYUH CBS3H IO JHarpaMMaM pacCerBaHUsL.
CrpouTrh auMarpaMMbl pacCceMBaHUs [0 HMMEIOLIUMCS
JTaHHBIM, B TOM YHCJIE C ITOMOUIbIO KOMIIbIOTEpA (IOCHE
COBMECTHOT'O aHa/IM3a). ™




MmuokecTBa
4 49)

MHO)KGCTBO, IIOAMHOKECTBO. OHepaHI/H/I HaJd MHOXCCTBaMHU.
oObeaMHEeHHME,  mepecedeHue,  gononHeHue.  CBoiicTBa
onepanuMid  Haj MHOYKECTBAMHU: IIEPEMECTHUTEIIFHOE,
COYeTaTeIbHOE, pacIpeIeIUTEIbHOE, BKIIIOYCHUS.
I'padmueckoe npeacTaBIeHNEe MHOXKECTB.

OcBauBaTh MOHATHS: MHOXXECTBO, JIEMEHT MHOKECTBA,
MOJIMHO>KECTBO.

BbInoHATH onepanumn HaJ MHO>KECTBAMU:
o0beIMHeHNe, TIepeceueHue, onoHeHue (1o oopasiry).
Hcnoab3oBaTh CBONCTBA: IIEPEMECTUTEIIBHOE,
COYETaTeNIbHOE, pAaclpeAeNuTeIbHOEe, BKIIOUEHUS (C
WCII0JIb30BAHUEM BU3yaJIbHOU OMIOPHI).

Hcnonb3oBath rpaguueckoe MpecTaBICHHE MHOXECTB
IpU OINUCAHUM PEATbHBIX MPOLECCOB U SBICHUH, NpHU
pelIeHnH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U KYpPCOB
(C UCTIONB30BAHUEM BU3YaJIbHOM OMOPHI).

BeposiTHOCTH
CJIYYaHHOI 0
coOBITHSI

6w)

DNeMeHTapHbIe COOBITHSL.
bnaronpustcrBytomue JJIEMEHTAPHbBIE COOBITHS.
BepositHoct  coObiTuii. OmNbBITBI ¢ PaBHOBO3MOXKHBIMU
3JIeMEHTApHBIMU cOObITUAMU. ClTydaltHBIN BBIOOD.
[Ipaktrueckas padbota «ONBITH ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMHU COOBITUAMU.

Ciyyalinble COOBITHSI.

OcBauBath Ha  0a30BOM  ypPOBHe  TIOHSITHSL:
JIIEMEHTApHOE COOBITHE, CIy4ailHOe COOBITHE Kak
COBOKYNHOCTb  OJIArONPUATCTBYIOLIMX  3JIEMEHTapHBIX
COOBITHH, PABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTth 3aga4m Ha BHIYMCIICHUE BEPOATHOCTEH COOBITUI
MO0 BEPOSATHOCTSAM DJIEMEHTAPHBIX COOBITHMA CIy4aliHOTO
omnbITa (C HCHOJB30BAaHUEM 3PUTEIBHON HAIJISIHOCTH
U/Win BepOabHON OIOPHI).

Pemats 3324y Ha BBHIYMCIICHUE BEPOSTHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXXHBIMHM  3JIEMEHTAPHBIMU
COOBITHSIMHM, B TOM YHCIJIE C TOMOUIbIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3pPUTEIbHOM  HAIJSAHOCTH  W/MIH
BepOAIbHOI OTIOPHI).

IIpoBoauTh M HM3y4aTh ONBITHI C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITHAMHU (C MCIIOJIb30BAaHHEM MOHET,
UTPATTbHBIX KOCTEH, JIPYTUX MOIeTIei)
B XOJ€ TPaKTHYECKOM paboThl (C HCHOIB30BAHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenune
Teopuio rpados
(44)

B

*Mlepeo. CpoiicTBa JepeBa: E€IWHCTBEHHOCTh  IYTH,
CyHICCTBOBAHUC BHUCSIUEN BCPIIHHBI, CBA3b MCKAY UYHUCIOM
BepIINH U unciom pédep. [IpaBmiio ymMmHOKeHUs. *

*OcBauBaTh TOHATHS: JIEpeBO Kak rpad Oe3 mukia,
BHCSAYas BEpIIMHA (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JaMeTp AepeBa.




HM3yyatre cBoiicTBa JepeBa: CYLIECTBOBAHHE BHCSIYEH
BEPILIMHBI, €IMHCTBEHHOCTb IIYTH MEXIy ABYMs
BEPILIMHAMH, CBA3b MEXKIY YHCIOM BEPIIMH U YHCIOM
péoep.

YuyacTBoBaTh B 00CY/KIeHMH pelleHHsl 3aJa4M Ha
IIOMCK M IEPEUYUCICHUE IIyTEH B JIEpEBE, OINpPENEICHHE
yyclia BEpUIMH Win pédep B aepeBe, 00x0J OMHApHOTO
JepeBa, B TOM 4HCIE C DPUMEHEHHEM IIpaBHia
YMHOXeHHS. *

Cayuaiinbie

COOBITHSA
89

AIpoTUBOIIOIOKHOE CcOOBITHE. Huarpamma Diinepa.
OObenuHeHne U TiepecedeHre coObiTui. HecoBMecTHBIC
coOpitusi. @dopmyna crnoxeHusi BepostTHocTei. [IpaBuio
YMHOXKEHUST ~ BEPOSTHOCTEH. VYcrnoBHast ~ BEpPOSATHOCTb.
HezaBucumbie  coObiTusi.  [lpencraBieHue — Ciy4aitHOTO

JKCTIEpUMEHTA B BHJIE JIepeBa. *

*OcBanBaTh MOHSTHA. B3aUMHO IIPOTUBOIIOJIOKHBIC

COOBITHS, OTEepaluu HaJ COOBITUSAMH, OOBEIUHEHUE H
nepeceueHre coObITUH, auarpamma Oitnepa (Ditnepa—
Benna), coBMecTHBIE U1 HECOBMECTHBIE COOBITHSIL.
H3yuath TeopeMbl O BEPOSTHOCTU OOBEIMHEHUS IBYX
coOBITHH ((OPMYIIBI CITOKEHUS BEPOSITHOCTEH ).
Y4yacTBOBaTH B 00CY:K/I€HUHU pelleHUs] 3aJa4u, B TOM
YHClie TEKCTOBbIE 3a7jaul Ha OINpEIEJIeHUE BEPOSTHOCTEH
00BEIMHEHUST W TepeceueHuss COOBITHH C TOMOIIBIO
YUCIOBOM  HpsAMOH, jauarpamm  Disiepa,  (GOpMyJibl
CJI0’KEHUSI BEPOSITHOCTEM.

OcBauBartb TOHSITHSA: IIPaBUIIO YMHO>XEHUS
BEPOSTHOCTEH, YCJIOBHAsi BEPOSATHOCTb, HE3aBUCHUMBbIE
COOBITHS IEPEBO CITyYalfHOTO OMbITA.
HN3yuars cBoiicTBa  (ompeznencHUs)
COOBITHIA.

YuyacTBOBaTh B 00CYXK/JICHUM pellieHMs  3aJa4d Ha
orpezieNieHUe U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
Y4yacTBOBaTh B O0CYXKJACHHM peIICHMs  3aJa4d Ha
IIOUCK BEpPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C
UCIIOJIb30BaHUEM JiepeBa CIIy4aifHOTro ombITa. *

HE3aBHCHUMbIX

O06001eHNe,
KOHTPOJIb

[IpencraBnenue gannbix. OnucarenpHas craTucTuka. ['padsl.

BeposaraocTtb CITy4aliHOTO COOBITHSI. DJIEMEHTBI

IToBTOPATH UH3y4YeHHOE U BBICTPAMBATH CHCTEMY

3HAHUM.




4w

KOMOWHATOPHKH.

Pemathb 3aga4u Ha IpeICTaBIECHUE U ONMCAHUE TAHHBIX C
MIOMOIIBIO U3Y4YEHHBIX XapaKTEPUCTHUK (c
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*YuyacTBOBaTh B O00CYXK/JAEHUM pelleHus * 3agaum c
npUMeHeHneM rpados.

Pemate 3agaum  Ha  HaxOXICHHE  BEPOATHOCTH
CIIy4aifHOro COOBITHS IO BEPOSTHOCTSAM 3JIEMEHTapHBIX
COOBITHI, B TOM YHCJE B ONBITAX C PABHOBO3MOXHBIMHU
3JIEeMEHTAapHBIMU COOBITUAMH (C BU3yalIbHOM OMOpoii).
*¥Y4yacTBOBaTh B O0CY:KICHHH PpelIeHHMs * 3aJa4d Ha
HaX0XJI€HHUE BEPOSTHOCTEN OObEIUHEHUS U TIepeceUeHUs
COOBITHI, B TOM YHCII€ HE3aBHUCUMBIX, C UCIOJIb30BAHUEM
rpadguyeckux TMpeAcTaBIE€HUl U JepeBa CIydalHOTO
OIIBITA.

*Y4yacTBOBaTh B 00CY:KI€HHH pelleHHs ¥ 3aJa4d Ha
nepevrciIeHre KOMOUHAIMH (YKca IepecTaHOBOK, YUCIIa
COUETaHMil), HA HAXOXKJIEHHE BEPOSTHOCTEH COOBITUH C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM UHCIE C
UCIIOJIb30BaHueEM TpeyrosibHuKa [lackans.

9 kaacc

Ha3Banmne
pa3aesia (TeMbl)
(umnci10 YacoB)

OcHoBHOE€ CoaepkaHue

XapaKTepl/ICTI/IKa HEATECJIBbHOCTH Oﬁy‘laIOlIlI/IXCﬂ

IloBTOpEeHuUe

Kypca 8 ki1acca
(4w

IIpencraBnenue

JaHHBIX. OnucarenbHas

CTaTHUCTHKA.

Omneparuu Hag cOOBITUAMH. He3aBUCHMOCTD COOBITHI.

IToBTOPATH U3y4yeHHOE U BBICTPAHBATH CHCTEMY

3HAHMI.

Pemate 3agaum Ha npeCTaBICHUE U ONMCAHUE JAaHHBIX.
Pemats 3agaum  Ha  HAXOXIEHUE  BEPOSITHOCTEH
00BEIMHEHUS U TIepeceyYeHUs COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C  WCHOJB30BAaHUEM  TpadUUECKUX
MIPEACTABICHUI U IepeBa CIIy4ailHOrO OIbITA.

Pemath 3agaum Ha nepeunciieHne KOMOMHAIMM (ducia




NEPECTAaHOBOK, YHMCJIAa COYETAaHUN), HAa HaXOXKICHHE
BEPOATHOCTEMH COOBITHIA c MPUMEHEHHUEM
KOMOMHATOPUKH, B TOM UHCJIE C HCIOJIb30BAaHUEM

TPEYTrOJIbHUKA ITackans

JIEMEHThI
KOMOMHATOPHKH
(44)

KomOunatopHoe mpaBuiao yMHOXeHHA. [lepecTaHOBKH.
@®axkrtopuan. CoyeTaHus U 4YUCIO codeTaHul. *TpeyroapHuK
[Tackamns.* IIpakTrueckas paborta «Bpruucnenue
BEPOATHOCTEN C MCIOJb30BaHUEM KOMOWHATOPHBIX (PyHKUMI
JIEKTPOHHBIX TAOIUID.

OcBauBath Ha  0a30BOM  ypPOBHEe  IIOHSITHSA:
KOMOWHATOPHOE TMPAaBHJIO YMHOXEHHUS, YIOPSIOYCHHAS
napa, Tpoilka OOBEKTOB, IepecTaHOBKa, (aKTOpHal
Yicia, COYETaHWe, YHCIO COYETAHWH, *TPEyroJIbHUK
[Mackans.*

Pemats, npocreiiliMe 3agauyM  Ha IEpEUUCIICHUE
YIOPSIOYEHHBIX nap, TpOEK, nepevrciIeHue
NIEPECTAHOBOK W COYCTAHWH DJEMEHTOB Pa3UYHBIX
MHO>KeCTB (T10 00pa3siry).

Pemats mpocreiilnme 3agauyM Ha TPUMEHEHHE YHCIA
coyeraHuil B areOpe (COKpaméHHOe YMHOXKEHUE, OMHOM
HrroToHa) (C HanpaBISIFOIIEH TTOMOIIBIO).

Pemarh, mnpuMeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIYUCIICHHE BEPOATHOCTEH, B TOM YHCJIE C IOMOIIBIO
JJIEKTPOHHBIX TAONHUI[ B XOJ€ MPAKTUYECKOH paboThl (C
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpuyeckas
BEPOATHOCTH
(44)

T"eomerpuueckas BepoaTHOCTh. CirydaiiHbIN BBIOOP TOUKU U3
(burypsl Ha MIIOCKOCTH, U3 OTPE3Ka, U3 JYyTU OKPY>KHOCTH. *

*OcBauBaTh MOHATHE FEOMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CY:KI€HHMH pelleHUsl 3aJa4Hd Ha
HaX0XJIEHUE BEPOSTHOCTEH B ONbBITAX, MPEICTABUMBIX
KaK BBIOOp TOYEK M3 MHOIOYTOJIbHHMKA, Kpyra, OTpe3Ka
WIN yTU OKPY>KHOCTH, YMCIOBOTO MPOMEXKYTKa *

HcnoITanus
bepuyniu
(6 9)

Hcneitanue. Yenex n Heygada. Cepust MCIIBITAHUM 10 TIEPBOTO
ycnexa. Wcnbeitanus bepnymnu. BepostHoctu coObiTHil B
cepun ucneltanuii  beprymmu.  Ilpaktndeckas paGota
«HcnbiTanus bepHym.

OcBauBaTh Ha 0230BOM yYpOBHe NOHSATHSA: UCIBITAHUE,
3JIEMEHTApPHOE COOBITHE B UCIIBITAHUU (yCIIeX W HEeymaua),
cepus HUCIBITAaHUN, HACTYIUIGHHE TIEpBOrO ycrexa
(Heynaum), cepus UCbITAaHUN bepHymm.

Pemate  mpocreiilime 3ajauyM HAa  HAXOXKICHHE
BEPOATHOCTEH COOBITHI B CEPUM MCHBITAHUHN /10 TIEPBOTO




ycrexa, B TOM YHCJIE ¢ MPUMEHEHUEM (DOPMYIbl CyMMBI
TEOMETPHUECKON Mporpeccuul (C OMopol Ha CIPABOYHYIO

UHPOPMAIIHIO).
Pemate  mpocreiiume 3aJa4YM  HA  HAXOXKICHHE
BEPOATHOCTEH  DJIEMEHTapHBIX COOBITUH B  cepuu

UCIIBITAaHUN bepHyJM, Ha Haxo0XXJIEHHUE BEPOSTHOCTH
ONpPEACNEHHOTO YHMCIa YCIEXOB B CEPUU HCIBITAHHUI
Bepuynnu (¢ Bu3yanbHO# Omopoit).

HU3yuyath B X0/1€ NPAaKTHYECKOIl padoThl, B TOM YHCIIE C
MOMOIIbIO HU(POBBIX PECYPCOB, CBOICTBA BEPOSTHOCTHU B
cepuu ucnbITaHui bepHysum

Cayuaitnast
BeJIMYHUHA
(69

CnydaiiHass BenMYMHA M PACHPEIEICHUE BEPOSITHOCTEM.
MaremMatudeckoe OXHMAAHME H  JUCHEPCUS  CIly4alHOU
BeNMuMHbL. [IprMepbl MaTeMaTHYECKOTO OXHIAHMS —Kak
TEOPETUUECKOI0 CPEIHErO 3HAYCHM S BEIIMUHHBI.

[lonsiTve o  3akoHe  Oonpmmx  uyucen.  V3mepenue
BEPOSITHOCTEM € TOMOIIBIO 4acToT. IIpumeHeHue 3akoHa
OO0JIBIINX YHCEL.

OcBouth Ha 0a30BOM YpPOBHe MOHSATHS: Ciy4aiiHas
BEJIMYHHA, 3HAYCHHE CIIy4aiiHOM BCJIIUYUHBI,
pacrnpeiesieHue BEepOsITHOCTEM.

M3yyarp u 00Cy’)aaTb NOpUMEpPbl JTUCKPETHBIX U
HETPEPHIBHBIX CIyYalHBIX BEJIMYUH (POCT, BEC YETIOBEKa,
YHUCICHHOCTD HaCeJICHUS, Ipyrue H3MCHYUBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypCe€ CTATUCTUKH),
MOJICNIbHBIX ~ CIIy4allHbIX  BEJIWYMH, CBSI3aHHBIX  CO
CIIy4yalHBIMU OmbITaMu (OpocaHWe MOHETHI, MTPATHHOU
KOCTH, CO CITy4alfHBIM BEIOOPOM U T. I1.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHATHS:
MaTeMaTUYECKOE OYKUJIAHUE CIIyYalHOW BEJIMYMHBI Kak
TEOPETUYECKOE cpeaHee 3Ha4YCHHE, JUCTICPCHS
CIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCHUH YHUCIOBOTO
Habopa.

Pematr 3agauM Ha BBIYUCICHHEC MAaTEMAaTHYECKOIO
OXKUJAHUS W JUCHEPCUU  JUCKPETHOM  CilydyalHOU
BEJIMYUHBI 110 33IAHHOMY PACTIPEICIICHUIO, B TOM YHCIIE
3a/1a4, CBS3aHHBIX CO CTpaxOBaHHWEM W JOTepesMu (C
HaIpPaBJIAIONIEH TOMOIIIBIO).

3HAKOMHUTBLCA C MaTEMAaTHYECKUM OXHIaHUEM |
JIACTIEPCUEN HEKOTOPBIX PpACHpPECSICHU, B TOM YHUCIE




pacnpenesieHusl CIIy4YallHOW BEJMYHMHBI «YUCIIO YCIIEXOB)
B CEpUM UCTIbITAHUN bepHyiun.

M3yyars yacToTy COOBITUS B MOBTOPSIOLIUXCS
CIIy4alHBIX OIBITAX KAK CIIyYalHYIO BEJIUYUHY.
3HAKOMHUTBCSI C 3aKOHOM Oonbmmmx yucen (B ¢opme
bepnymnmm): mnpu O0dBIIOM YHCIE ONBITOB YacTOTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemate 3agaum  Ha U3MEpEHHE BEPOATHOCTEH C
MOMOIIBIO YaCTOT (C HANPaBJIAIONIEH TOMOIIBIO).
O06cy:x1aTh pOJIb 3aKOHA OONBIINX YUCENl B 000CHOBAHHUH
YaCTOTHOI'O METOJIa U3MEPEHHUSI BEPOSTHOCTEH.
OO0cyxaaTh 3akoH OONBIIMX YHCEN KakK IpPOsIBICHHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUMBBIX SIBICHUSIX,
poiib 3akoHa OOJBIIMX YHCENl B MPUPOJE U B KHU3IHU
YEJI0BEKA.

O060011EeHIE,
KOHTPOJIb
(10 v)

[IpencraBnenue  ganHbIX.  OnucarenbHas
BepostHoCTh CIIy4ailHOTO COOBITHSL.
koMOuHaTOpuku. CiydaiiHble BETMYUHBI U PACIIPEICTICHHUS.

CTATUCTHKA.
OJIEMEHTBHI

I[loBTOPSATH H3yUYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pematp 3a7a4u Ha NpeCTaBICHUE W OMIMCAHUE JTAHHBIX.
Pematp 3agauMm  Ha  HAXOXICHUE  BEPOATHOCTEH
COOBITHH, B TOM YHCJIC B OIBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEH
00BEIMHEHNUS W TIEPECEUCHUs COOBITHH, BBIUUCIATH
BEPOSITHOCTH B  ONBITaX C CEPUSIMU  CIIy4alHBIX
HCIBITAHUH




		2026-10-31T15:01:57+0300
	Береславская Елена Сергеевна
	Я являюсь автором этого документа




