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IHOACHUTEJIbBHAA 3AITNCKA

[Ipumepnass pabouas mporpamMma IO MaTeMaTHKe s OOydaroumxcs ¢
3a/IepKKOM ncuxuyeckoro passutus (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs TOJrOTOBJIEHAa Ha OCHOBe dDenepanbHOr0 roCyJapCTBEHHOTO
o0pa3oBaTeIbHOrO  CTaHJIapTa OCHOBHOro oOmiero oOpaszoBanus  (Ilpuxkas
Munnpocsemenuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM roctuninu Poccuiickoit deneparun 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0OO), IlpumepHOil aganTUPOBAHHOW OCHOBHOW 00pa3oBaTEIbLHOMN
MpOrpaMMbl  OCHOBHOTO 00mIiero o00pa3oBaHus OOydYalomuxcss ¢ 3aJepKKOu
MICUXUYECKOro pa3BuTusa (omoopenHoit permienueM ®YMO o o6mieMmy 06pa3oBaHUIO
(mpotokoxa ot 18 mapta 2022 r. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [TpumepHoit
paboueit mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 1o npeamery «MartemaTukay,
[IpumepHON TporpaMmbl BOCHUTAHUS, C YYETOM paCHpeeseHHbIX M0 Kiaccam
MpOBEpseMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS ANaNTHUPOBAHHON OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs OOYHYAIOIIMXCS C
3a/IepKKOM TICUXMYECKOro pa3BuUTuA. B pabouell mporpamme ydTe€Hbl HIEU U
nosioxkeHus: KoHuenuuu pa3BUTHs MaTeMaTHdyeckoro oOpaszoBanus B Poccuiickoit
denepauni.

O01mas xapakrepucTuka yaeOHoro npeamera «Maremaruka»

VYueOnniii mnpeamer «MaTemMaTuka» BXOAWT B TIPEAMETHYIO 00JacTh
«Marematuka u uHpopmaTukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBLHON
KyJbTYpbl W JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS II0JI30BAThCS
aIrOpUTMaMHM, a TakK)Xe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON >ku3HU oOyuaromuxcst ¢ 3[IP. YueOHbIli mpeameT pa3BUBaeT
MBIIIUICHUE, TPOCTPAHCTBEHHOE BOOOpa)xkeHue, (PYHKIMOHATBbHYIO TPaMOTHOCTb,
YyMEHUS  BOCHPUHUMATh M  KPUTUYECKH  aHAJIM3UPOBATh  HUHQOPMAIHIO,
MIPEACTaBICHHYIO B Pa3IUYHBIX (hopMax.

OO06yueHnune maTeMaTuke Aa€T BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 311P
TOYHYI0, PAIlMOHAIBHYI0O W HH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Haubojee
MOAXOSIINE SI3BIKOBBIE, CUMBOJIMUECKHUE, rpadUuecKue Cpe/icTBa JJIsl BBIPAKEHUS
CYXKICHUU U HArJIHOTO UX MPEACTABICHUS.

Heo6xoauMpIM KOMIIOHEHTOM OOIel KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAaHUHU
SABJISIETCS ~ OOIlee 3HAKOMCTBO C METOJaMU TO3HAHUS  JICHCTBUTEIBHOCTH,
MPEACTABJIEHUE O MTPEIMETE U METOAAX MATEMATUKH, UX OTJIMYAN OT METOJOB IPYTUX
€CTEeCTBEHHBIX U T'YMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSAX MPUMEHEHUS MAaTeMaTHUKU
JUISL PEIICHHS HAyYHBIX M TPUKIATHBIX 3a1ad. Takum 00pa3oM, MaTeMaTHYECKOe
oOpa3oBaHKe BHOCUT CBOM BKJIaJ B popMUpOBaHKE 00ILIEH KyIbTYphl YEIOBEKA.

N3yueHne MaremMaTHKH TakXe CIOCOOCTBYET 3CTETHYECKOMY BOCHUTAHUIO
YEeJIOBEKA, IMOHMMAHMIO KpacOThl M M3SIIECTBA MATEMATUUYECKUX PACCYXKICHUU,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UAEU CUMMETPHH.



[Iporpamma oTpaxkaeT coaepkaHue oOydeHus npenmery «Marematukay c
y4eTOM 0COOBIX 00pa3oBaTelibHbIX NMOTpeOHOCTeN oOyuaromuxcs ¢ 3[1P. OBnagenue
y4eOHBIM npeaMeToM «MareMaTuka» MpeCTaBIseT ONPEACICHHYIO CII0KHOCTD IS
yuamuxcs ¢ 3IIP. YV oOyuaromuxcs ¢ 3[IP Hanbonee BbIpak€Hbl OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBIIIJICHUS, MO3TOMY aOCTpaKkTHbIE U
OTBJICUEHHBIE KAaTETOPUU UM TPYAHOAOCTYIHBI. B TOX€ BpeMs IpH CIEUaTIbHOM
oOydyeHuH oOOydvaroluecs MOTYT BBINOJHATh 3aJaHusg 1o anroputMy. OHH
BOCIIPUMMYHMBBEI K MOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHAJIOTUYHOE 3aJaHue
YCBOGHHOI0 crniocoba pemieHus. CHIKEHUE Pa3BUTHUSL MBICIUTENbHBIX OMNepaluidl U
3aMEIJICHHOE CTAaHOBJICHHUE JIOTMYECKUX JCUCTBUM IPUBOAAT K HEINOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMBIX yU4E€OHBIX NEHCTBUU. Y 0Oydaromuxcs 3aTpyAHEHBI
CUETHBIE BBIUMCIICHHUS, NPOU3BOAUMBIE B yME. B NUCBMEHHBIX BBIUYMCICHUSX OHU
MOTYT MPONYyCKaTh OJHWH U3 MPOMEXKYTOUHbIX maroB. [Ipu paboTe ¢ 4MCIOBBIMU
BBIPQ)KEHUSIMM, BBIUYHMCICHHEM WX 3HAYEHUsS MOTYT HE YAEpPKHBATh IPaBUIIbHBIN
nopsanok aeiicteuid. [lpu ynpouienuu, npeodpaszoBaHuu BeipaxeHuil ydamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PEIIECHUE O IMOCIEA0BATEIBHOCTH BBINOJIHEHUS
nercTBuil. KOHKPETHOCTh MBIIIIEHHASI OCJOXHSAET YCBOCHHMS HaBbIKA pPEIICHUS
YpaBHEHUW, HEPABEHCTB, CUCTEMBbI ypaBHEHHl. M MallogOCTYNHO COBEpIIEHUE
00paTUMBIX OTEepaLIU.

Huskuii  ypoBeHb  pa3BUTHA  JIOTUYECKUX  OINEpalUi, HEIOCTATOYHAs
00OOIIEHHOCTh MBIIUICHUS 3aTPYIHSAIOT U3ydeHue TeMbl «DyHKIuu»: npu
onpeneneHu  (YHKIMOHATBHOM 3aBUCUMOCTH, NPH ONHCAaHUM T'paduuecKoit
CUTYallUH, UCTIOJIb3YsI TE€OMETPUUECKHM, anreOpandyeckuil, GyHKIMOHAIBHBIN S3bIKH.
Hepenko yuamuecs He BUIAT pa3HUIIBI MEXKIY O0JACTbIO onpeaeiaeHuss QyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay cONpsiKEHO C TPYAHOCTSIMHU OQOpPMIIEHUS KpPaTKOM 3aIluCH,
MIPOBEJICHUS aHaJIU3a YCIOBUS 3aJ]a4M, BbIIENIEHUs CylIeCTBEeHHOTO. O0yuaromuecs ¢
3IIP 3aTpyaHstOTCS clenaTh YMO3aKIIOYEHUE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  pelIeHUs, HHOrAa OrpaHUYUBAIOTCS
MaHUMIYJSILHUSIMU C YUCTAMHU.

[Ipy wu3yyeHUM reoMeTpuyeckoro wmarepuana obOyuaromuecs ¢ 3IIP
CTaJKHUBAIOTCS €  TPYIHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABI,  CTPOWUTH
MIOCJIEA0BATENBHBIE pacCyKIeHHs. HerpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUHN
NPUBOJUT K OIMIMOKAM B PEIICHHM TIeoMeTpuyeckux 3anad. OOywaromuecs MOTYT
MOJMEHUTH (POpMYITy, HENMPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omnbkam B
pelieHnd  3aJad  [PUBOJAT  HENOCTAaTOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHBIC
npenactabiieHus. M Cl0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTH OOBSICHEHUE K YEPTEXKY.

ToyHOCTb 3aITOMUHAHUS U BOCIIPOU3BEACHUS yueOHOTO MaTeprasa CHUKEHBI 110
NpUYrHEe CcJa00CTH MHECTUYECKOM JESTENbHOCTH, CYKEeHHS o0bemMa NaMsTH.
Oo6yuatomumesa ¢ 3IIP TpeOyercss Oosbllie BpeMEHM Ha 3aKperieHHEe Martepuana,
aKTyaJu3alus 3HaHUM 10 ONOpe MPU BOCIIPOU3BENEHNUH.

J171st mpeo10JieHrs TPYAHOCTE! B U3yUYeHUH yueOHOro npeameTa «MaTemaTuka
HeoOXonMMa ajanTtanus o0beMa U XapakTepa y4yeOHOro marepuaina K



MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[IP. Cnenyer ydeOHbIl mMaTepuan
MPENOJHOCUTh HEOOJBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro IMOCTENEeHHO, U3bICKUBATh
CcnocoObl  aianTallMk  TPYAHBIX 3aJaHUl, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTENBHBIE; UCKIIIOYATh OTAEIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUUECKUI
Marepuall peKOMEHIYETCS M3ydaTh B IPOLECCE NPAKTHYECKON IEATEIBHOCTH I10
pemieHno  3agay.  OpraHuyeckoe €JIMHCTBO NPAKTHYECKOM UM YMCTBEHHOMU
NESATENBHOCTH YYAIlMXCS HA YypOKaX MAaTeMaTHKd CIOCOOCTBYIOT MPOYHOMY U
CO3HATEJILHOMY YCBOCHHIO 0a3UCHBIX MAaTEMATUYECKUX 3HAHUNA U YMEHUI.

Hesn u 3a1aun u3yyeHus yueOHoro npeamera «MaremaTuka»

[IpropuTeTHBIMU Yyeramu 00ydeHUs: MaTeMaTuKe B 5—9 Kiaccax siBISIIOTCS

* (QopMupoBaHHE LEHTPAIBHBIX MAaTEMAaTHUECKUX MOHITHH (YHCIIO, BEITWYUHA,
reoMerpuueckas  (Gurypa,  nepeMeHHas,  BEpPOSITHOCTb,  (QYHKIHS),
00ecreynBaloluX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTeMaTHYECKOTO
oOpazoBanus ooyuarornuxcs ¢ 311P;

* noaseneHue oodyyaromuxcs ¢ 311P Ha JocTynmHOM [71s1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIEr0 MUpa, IOHUMaHNUE MaTEMaTUKH KaK
YacTH 0011Iel KyJbTYphl 4eIOBEUECTBA;

" pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydarommxcs ¢
3I1P, no3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUUHOCTHU
MBIILJICHUS, UHTEpEca K U3yUYEHHUIO MaTeMaTHKU;

* (QopMupoBaHue (QYHKIMOHAIBHOW MAaTEMAaTHUYECKOM TPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBJICHUS MAaTeMAaTHYEeCKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peasIbHbIX )KU3HEHHBIX CUTYALUsX U MIPU U3YyUEHUU APYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MaTeMaTUKW W CO3[aBaThb MaTeMaTHYECKHUE
MOJIeNId, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKUW amnmapar s peuieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3aJlad, MHTEPIPETHPOBATH U  OLIEHUBATh
MOJIyYeHHbIE PE3YJIbTATHI.

JlocTrkeHue 3TUX Leel 00ecrneynBaeTcs PeeHeM CIEAYIOINX 3a0ay.

* (QopmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBblkM y4eOHO-O3HABATEIBHOU
NESTENbHOCTU: TUIAHUPOBAaHME pabOThl, MOUCK palUMOHAIBHBIX MYyTEeH ee
BBITIOJTHEHHU S, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CrocoOCTBOBAaTh MHTEIUIEKTYaIbHOMY pa3BUTHIO, (OpMUPOBATH KadecTBa,
HE0OXOIUMbIE YEJIOBEKY JUIsl TOJIHOLEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MAaTEMATUYECKON NEATETbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
MHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTaBICHUI, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

* (QopMupoBaTh KIIOYEBbIE KOMIIETEHLIMU YYAIIUXCA B paMKax MpeIMETHOU
obnactu «MareMaTruka 1 HHPOpPMaTUKA;

" pa3BUBATh NOHATUIHOE MbIIIUIEHUS 00yuatomuxcs ¢ 3I1P;



" OCYILIECTBIATh KOPPEKIIMIO MMO3HABATENIbHBIX IpoleccoB ooyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JIJIS OCBOEHMsI TMPOrPAaMMHOIO0 Marepuaja 10 Yy4yeOHOMY
MpEIMETY;

" [IpeaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAITMU 00pa30BaTeIbHBIX 1e(UIIUTOB B
OCBOCHHUH MPEIIIECTBYIONIETO MPOrPpaMMHOT0 MaTepHalia y oOydarouuxcs
3IIP 1 HEIOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" chopMHUPOBATh YCTOWUUBBIN HHTEPEC YUAITUXCS K MPEIMETY;

" BBLISBIATH M PA3BUBATh MATEMAaTHYECKHUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIUHUU COJEpKaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u

BBIUMCIICHUA», «Anredpa» («Anredpandeckue BBIpAXKEHUSN», «YpaBHEHUS U
HEepaBeHCTBa»), «DyHkuMUY, «l'eomerpus» («['eomerpuueckre QUTYPHI U HX
cBoicTBay, «V3MepeHne reoMeTpuyecKuX BEJIMUUHY). JlaHHBIE TUHUM Pa3BUBAIOTCS
napajjielibHO, KaKJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO He
HE3aBUCHUMO OJIHA OT JPYro, a B TECHOM KOHTAaKTe W B3auMojeucTBuu. Kpome
ATOTO, WX OOBEAMHSET JIOTUYECKas COCTABIISIONIAs, TPAJUIMOHHO TMPUCYIIas
MaTEMAaTHKE M TMPOHU3BIBAIONIAS BCE MATEMATHMYECKUE KYPChl U COAEPKATEIbHBIE
muauu. CpopmynupoBanHoe B DepepaqbHOM ToCyJapCTBEHHOM 00pa30BaTEeIbHOM
CTaHJapTe OCHOBHOrO oOmIero o0pa3oBaHUs TpPeOOBaHHE «YMETh OIEPUPOBATH
MOHATUSAMMU: OTIPE/IEIICHNE, AaKCUOMa, TEOPEMA, 10KA3aTeNIbCTBO; YMEHUEPACIIO3HABATh
WCTUHHBIE U JIOXKHBIC BBICKA3bIBAaHUS, MPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI,
CTPOUTH BBICKA3bIBAHMS M OTPUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KOBCEM Kypcam, a
dhopMupoBaHUE JIOTUUYECKUX YMEHUU pacrpenessieTcs Mo BCeM TojiaMm oOydeHHusl Ha
YpOBHE OCHOBHOI'O 00111eT0 00pa30BaHusl.

Copnepxanue o0Opa3oBaHUs, COOTBETCTBYIOUIEE MPEIAMETHBIM pe3yjibTaTaM
ocBoeHus [IpuMepHoi pabouel mporpaMMbl, pacrpeeaEHHbIM 10 Toj1aM OOyYeHHUS,
CTPYKTYPUPOBAHO TaKUM 0O0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAILHBIM
BonpocaM  oOydawomuecss oOpamjajuch  HEOJHOKpPaTHO, UTOOBI  OBJAaJCHUE
MAaTEMAaTHYECKUMHU TOHATUSMU M HaBBIKAMH OCYHIECTBIISIIIOCH MOCJIEA0BATEIIBHO U
MOCTyNaTeIbHO, C COOJIIOJACHUEM MPHUHIIMIA MPEeMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJTUCh B OOIIYIO CHCTEMY MaTEMaTHUYECKUX MPEJCTABICHUN OO0YyJaromuXxcs ¢
3I1P, pacmmpsis u yrayossis e€, o0pa3ys NpovYHbIE MHOXKECTBEHHBIE CBsi3H. OOImue
1eau U3ydeHus ydeOHoro npeaMera «Matemartuka» mpeacTaBiieHbl B [IpumepHoi
paboueit mporpaMMe OCHOBHOT'O O0IIEro 00pa30BaHus.

Oco0enHocTH 0TOOPA U AJANTAIIAN YUeOHOT0 MATEPHUAJIA 110 MATEMATHKE

OOyueHue yueOHOMY mpeaMmeTy «MareMaTtuka» CTPOMTCS Ha CO3J4aHUU
ONTHUMAJIBHBIX YCJIOBHM NIl YCBOCHMSI MPOTPAMMHOI0 Marepuaia 00y4yaroluMHUcs ¢
3IIP. Bonpiioe BHUMaHuE yaeaseTcs: 0T00py y4eOHOro Marepuasia B COOTBETCTBUH C
MOPUHIMIIOM JOCTYIHOCTH TpPH COXpaHEHHH oOmero 0a3zoBOro ypoOBHS, KOTOPBIN
JOJIKEH 110 COJIEPKaHUI0 U 00BEMY OBITh aIalTUPOBAHHBIM It oOyuatomuxcs ¢ 311P
B COOTBETCTBUM C HMX OCOObIMU oOOpa3oBareilbHBIMH HOTpeOHOCTAMH. Crenyer
o0yerynTh OBIaJeHHE MarepuanoM obOydaromumucs ¢ 3IIP mocpeactBoM ero
JETAIBHOTO OOBSICHEHHS C CUCTEMAaTHUYECKUM [TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKHU



B NPUMEHEHUU 3HAHMM, HCTONB3YyS NPHUEMbl aKTyalu3aluu (BU3yaslbHas OIopa,
MaMsTKa).

[IpumepHast nporpaMma MpelycCMaTpUBAET BHECEHHE HEKOTOPBIX W3MEHEHMIL:
YMEHbBIICHHE 00beMa TEOPETUUYECKUX CBEJACHHUI, BHIHECEHHUE OTAENbHBIX TEM WU
LEJbIX Pa3/iesioB B MaTepUabl JUisl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

N3menenus: nporpamMmmsel B 5-9 kiiaccax

Mamemamuka ¢ 5 u 6 kraccax

B 03HaKOMHUTENBHOM IUIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIHE TEMBI:
«Pumckas wymepauusi», «PaBHbie durype», «ununap, konyc, map», «Kyow,
«IIpsmoyronsHbIil napamienenuneny, «llepemelnienre Mo KOOpPAUHATHON IPSIMOI»,
«Mopynb uymucna», «UucioBble TpOMEKYTKW»; «Macmtad» (M3y4yaeTcs B Kypce
«["eorpadus»); «M300paxkeHne reomeTpuueckux GUryp Ha HeJIMHOBaHHOM Oymare c
UCIIOIb30BAaHUEM LHUPKYJsA, JMHEWKH, YroJbHUKA, TpaHCHopTupa», «/lnuHa
OKpy)kHOCTHY», «lInomane kpyra», «llapannensasie npsMsie», «llepneHauKyIsIpHbIE
npsiMeie», «OceBasi U UEHTpaJIbHAsE CUMMETpUM» (M3ydaeTcs B Kypce F€OMETpPHUH);
«beckoHeuHble TMEPUOIUYECKUE AECATUUYHBIE Ipobu. JlecaTnuHoe mnpuOIMKEeHNE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcs B Kypce anreopsl).

CrnenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha cleayromue Tembl: «PemeHue
JOTMYECKUN 3anauy», «JlimHa orpeskay, «lllkame», «PacrpenenutenbHbli 3aKOH
YMHOKEHU», «3aluch MPOU3BEICHUs C OYKBEHHBIMH MHOXUTEIAIMIUY, «llocTpoeHue
KOH(UTypaluuid W3 yYacTed MpsIMOM, OKPYKHOCTH Ha HEIMHOBAaHHOM M KIIETYATOM
oymare», «Jlenmurenu u kpatHbie. [Ipusnaku genumoctn», «Haubonpimuii oOmmMit
JeNUTeNh U HauMeHbllee odiiee KpaTHoe. JleIMMOCTh CyMMBbI U MPOU3BEACHHS.
«IIpuBenenue npoOu K HOBOMY 3HaMeHaTeN0», « HaxoxaeHne yacTu 1esioro 1 1eiaoro
no ero yactw». «OKpyrJeHue AECITHUUHBIX Jpolei». «Pemienue 3amau nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBiieHHe OYKBEHHBIX BBIPAKEHUHN IO YCIOBUIO
3aiauny. BeicBOOOIMBIIIMECS YAaChl MOYKHO MCIIOJIB30BATh HA MIOBTOPEHKE (B HaYaje U
KOHIIE Y4eOHOr0 Tojia), Ha U3yuyeHre Haubosee TPYIHBIX U 3HAUMMBIX TeM: B V Kilacce
— Ha pelieHre ypaBHeHuH, MpuBeIeHne APOOU K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U
JIeJICHUuEe JIeCATUYHBIX ApoOei, u3MepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTENIbHBIMA M OTPULIATENIBHBIMU YHCIIAMU, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYMTAHHUE YUCEN, COJAEPKAIIUX LIENIYI0 U JPOOHYIO YacTh, HA YMHOKEHHE U JIeJICHUE
OOBIKHOBEHHBIX JpOOeH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIHE TEMBI:
«ppaunoHanbhblie yncina. JlelicTBuTenbHble yncnay, «CpaBHEHHUE NEMCTBUTEIBHBIX
yucelsl, apupMeTUYECKHe NECUCTBUS C ACHCTBUTEIBHBIMHU uMciaMuy, «Haxoxaenue
NpUOIMKEHHBIX 3HAYEHUN KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUM TPETHEU U UETBEPTOU CTEIICHEHN PA3JI0KEHUEM HA MHOKUTENN, « DYHKIHS Y
=VxXx u ee rpapuk», «llorpemHocT W TOYHOCTH NPUONMKEHUS», «UeTHble u
HeueTHbIe (GyHKIMMY, «DyHKIHS y=X"», «DyHKIHMA y= ax’, ee rpaduK U CBOICTBA.
I'paduku QyHKIHMI y=ax” + n i y=a(x-m)’, «Y paBHEHHE C ABYMs [IEPEMCHHBIMH H €r0
rpadux», «['paduueckuit cnocod perieHus CUCTEMBbI ypaBHEHU», «300paxeHue



YJICHOB apU(PMETHUECKON U TEOMETPUUYECKON IPOrpecCHii TOUKaMU Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN POCT. CII0XKHBIE IPOLIEHTHD.

CrnenyeT yMEHBUINTh KOJIWMYECTBO YacOB Ha H3ydyeHHE TeM: «DopmylibD»,
«Jloka3aTenbCTBO TOXAECTB», «JIMHEMHOE ypaBHEHHE C JABYMS HEU3BECTHBIMU,
«['paduk nuHEHHOTO ypaBHEHUs C ABYMs NEepeMeHHbIMUY, «I paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUN U CHUCTEM JIMHEMHBIX YpaBHEHMIT», «CBONCTBA KBaJIpaTUYHOMN
GYyHKIIY.

BricBoOoiuBIIMECS 4Yackl PEKOMEHAYETCS MCHOJb30BaTh: JJs  Jydllen
npopaboTku Haubojee BaKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «CoBMECTHbIE NEHUCTBUS C Apo0siMmu», «lIpuMeHeHne CBONCTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHSA»; HAa [OBTOPEHHME, pEIIeHHe 3ajad,
npeoOpa3oBaHuE BBIPAKEHUI, a TAK)KE HA 3aKpEIJICHUE U3YYeHHOI0 MaTepuania.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKON HAIPaBIEHHOCTH Kypca,
UCKIIIOYMB W YHOPOCTUB HAWOOJee CIOXHBIM JUIsi BOCIPHUATUS TEOPETHUYECKHUI
marepuas. Ha ypokax reoMeTpud HEOOXOAMMO MAaKCHUMAJIbHO MCHOJIb30BaTh
HarJIAIHbIE CpeAcTBa OOydeHHs, OOJbIle MPOBOAUTH MPAKTUYECKUX padboT cC
ydauiuMucs, pemath 3a1a4u. CTpouTh pelieHre 3a/1ay Mpu MOCTOSHHOM OOpallleHUH
K HAarJIITHOCTH — PUCYHKaM U YEPTEKAM.

O3HakOMHTENBHO JaTh TeMbl: «TeopemMbl W [10Ka3aTelbCTBO. AKCHOMBI»,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHME U  E€OUHCTBEHHOCTH
MEPIEHINKYJIApa K NpsAMOi», «MeToa reoMeTprudeckux Mect», «Meros ynBOoeHus
Mennanb», « Teopema Paneca u TeopemMa O NPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHuKa», « I3MeHeHue TpUroHoMeTpruieckux (PyHKIUI Mpu Bo3pacTaHUU
yraa», «@opMmyibl [ pPAaAUyCOB BIIMCAHHBIX W ONHMCAHHBIX OKPYXHOCTEMN
MIPaBUJIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsIMoil», «/IBuxkeHne», «CBoHCTBa
IBUKEHUS», «TeopeMa 0 MpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBAIPATE KACATEIbHON».

CrenyeT yMEHBIINTh KOJHWYECTBO 4YacOB HAa u3yuyeHHe TeM: «CHMMETpPUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cumMMeTpun», «LleHTpanbHas cuMMeTpus»,
«ITapannensubiii mepeHoc», «lloBopor», «lIpeobpazoBanue mnomodbus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/laud HA MOCTPOEHUE C IMOMOIIBIO
HUPKYJISl W JIMHEWKW», <«JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenue
TpEyroabLHUKOBY, «Ilogobue dpurypy.

BricBoOoiMBIIIMECS Yachl HMCHOJB30BaTh Ha peELIEHUE 3a7ad4 U IOBTOPEHHE.



[IpumepHasi mporpaMMa MpeOCTABISIET aBTOPY paboueil mporpammbl cBOOOAY B
pacnpeziefieHuu MaTepuala 1o 4eTBepTsaM (TpumecTtpam). Pacnipenenenue BpemeHu Ha
U3y4eHHEe TEM B TeueHUEe Y4eOHOro ToJa CaMOCTOSITENIBHO — OIpenemsieTCs
00pa30BaTEIbHON OpraHU3alUeil U 3aBUCUT OT OCOOEHHOCTEN IpyHIIbl 00yYarOIUXCAC
3I1P u ux ocoObIx 00pa3oBaTeNbHbBIX MOTPEOHOCTEN.

IIpumepHbie BUABI AeATeabHOCTH 00yuaomuxcs ¢ 3IIP, od0ycioBieHHbIE
0c00BIMH 00pPa30BaTeJIbHBIMHM NOTPEOHOCTAMH U 00ecneYnBaloIIne
OCMBICJIEHHOE OCBOEHHE COAepP:KaHusl 00pa30BaHUs 110 NPeIMeTy
«MaremaTuka»

Conepxanue BHJIOB JesTenbHOCTH obOyuaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [TOMUMO HIMPOKO HCIOJIB3YEMBIX B
OOII OOO o6mux Ayt BceX 00y4YaroIIMXcsi BUAOB ACATEILHOCTH CIEAYET YCUIUTh
BUJIBI JICATEIIBHOCTH CrieU(PUYHBIC 151 JAHHOW KaTeropuu AeTel, 00ecreynBaronye
OCMBICJICHHOE€ OCBOCHHE COJepKaHus oOpa3oBaHUs MO TMPEIAMETY: YCHICHHUE
MPEAMETHO-TIPAKTUUECKON JEATeTbHOCTH C aKTUBU3AIlMeld CEHCOPHBIX CHUCTEM;
yepeJoBaHUE BHUAOB JEATCIIBHOCTH, 3aJICHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ ONMOPO Ha arOPUTM; «IIOLIArOBOCTh» B U3yUCHHUH
Marepuala; UCIOJIb30BaHNe JOTOJHUTEIBHON BU3YalIbHON OMIOPHI (CXEMBI, 111a0JI0HBI,
OTIOpHBIE TaOJIMIIBI); PEYEBOM OTUET O TpollecCe M pe3yJibTaTe NesITeIbHOCTH;
BBITIOJITHEHUE CIICIUATBHBIX 3aJaHuid, O00ECMeUMnBAIONIUX KOPPEKIUIO PEeryJIsiuu
y4eOHO-TT03HABATEIbHON NeATeIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJibTaTa.

[IpumepHasi TemaTudeckass U TEPMHUHOJIOTUYECKAsi JIEKCHKA COOTBETCTBYET
OOII 000.

Hns obyuarommxest ¢ 3I[IP cymiecTBEeHHBIM SIBISIIOTCS TpPHEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajgoMm 1o mpeaMery. [IpoBomguTcs crnernuanbHas padbora Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJOTHUHU.
N3ydaembie TepMUHBI BBOJSTCS HA TTOJMCEHCOPHOUM OCHOBE, 00s3aTeIbHA BU3yalbHAas
MOJ/ICPKKa, aJITOPUTMBI pabOTHI € ONpEIeIEHUEM, OTIOPHBIE CXEMBbI I aKTyalnu3aIuu
TEPMUHOJIOTUH.

Mecto yyeOHOro npeamera «MareMaTukKa» B y4eOHOM IIAHE

B cootBercTBUM ¢ ®DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIIbLHBIM
CTaHJapTOM OCHOBHOro 001Iero oOpa3oBaHus Yy4yeOHBIA mpeaMer «MareMaTuka»
BXOJUT B TpeAMETHYI0 oOjacth «MaTemaTuka W WHPOpPMATUKA» U SBISETCS
oOsi3aTenbHBIM 711 u3ydeHus. B 5-9 knaccax ydeOHBIM mpeameT «MaTemaTuka



TPaJMIIMOHHO M3Yy4aeTcsl B paMKax CIEyIONIMX y4eOHbIX KypcoB: B 5-6 kilaccax —
Kypca «Matematuka», B 7-9 kinaccax — KypcoB «Auredpa» (BKIKOYAs 3JIEMEHTHI
CTaTHUCTHKHU U TEOPUHU BeposiTHOCTEN) U «I eomeTpusi».

Hacrosmieit nmporpammoii npeycmMaTpuBaeTcs BblieJIeHHE B y4eOHOM IUIaHE Ha
M3y4YeHHe MaTeMaTHKU B 5—6 Kjlaccax 5 yueOHBIX 4acOB B HEJEINIO B TEUEHUE KaX 0T 0
roja o0yuyeHusi, B 7-9 kiaccax 6 yueOHBIX 4aCOB B HE/IEIIO B TE€UEHUE KaXKI0Tr0 rojaa
oOydeHus, Bcero 952 y4eOHBIX yaca.

Copepxxanue yueOHoro nmnpeamera «Maremartuka», MpeACTaBICHHOE B
[Ipumepnoii paboueit mnporpamme, coorBeTrcTBYyeT @OI'OC OOO, IlpumepHoit
OCHOBHOM 00pa3oBaTelIbHOM IMporpaMMe OCHOBHOIO 00mero o0pa3oBaHuUs,
[IpumepHON amanTHPOBAHHON OCHOBHOW 00pa3oBaTelIbHONW MPOrpaMMe OCHOBHOTO
o01rero o0pazoBaHus 00YUAIOUIUXCS C 33J€PKKON ICUXUYECKOTO Pa3BUTHA.

TemaTuueckoe IUTAHMpPOBAaHHWE  Y4YEOHBIX KypCOB M PEKOMEHAYyeMoe
pacnpeneneHue yaeOHOTO BpEMEHHU JJIs U3YUYEHUSI OTJIEIbHBIX TEM, MPEI0KEHHBIE B
HACTOSIIEH MPOrpaMMe, HaJl0 pacCMaTpUBaTh KaK MPUMEPHbBIE OPUEHTUPHI B IIOMOLIb
COCTaBHUTEIII0 aBTOPCKOM paloueil mporpaMMmbl U IPEXKIE BCEro yUUTENT0. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIMYUTH MPEAIOKEHHOE YHCIO YYEeOHBIX 4acoB Ha
TeMbl, TpeOyromue Oonee AMUTENbHOrOo u3ydeHus oOyuaromumucs c 3P, unu
YMEHBIINTHh KOJIMYECTBO YaCOB HA TEMbI, H3y4aeMble HA 03HAKOMUTEIBHOM YPOBHE.
JlomycTUMO TakXe JIOKaJIbHOE IEPEepaclpe/ieieHHe WU IEPECTaHOBKA JIIEMEHTOB
colepKaHUsl BHYTpM JaHHOTo kiacca. KoinyecTBO NPOBEPOYHBIX  paboT
(TemMaTHyYeCKUil 1 UTOTOBBIM KOHTPOJIb KaUYeCTBA YCBOCHUS y4eOHOIro MaTepuana) u ux
TUI (CAMOCTOSITEbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS HA YCMOTpPEHHUE
yuutens. Takyke yuuTenb BIpaBe YBEIUYUTh WM YMEHBIIUTh YUCIIO YU€OHBIX YacOB,
orBen€éHHbIX B IlpumepHoit paboueil mporpamme Ha 00001IEeHHE, TOBTOPEHUE,
CUCTEeMaTH3allMi0 3HaHUW oOyvaromuxcsi. EJAMHCTBEHHBIM, HO MNPUHIUIHAIBHO
BAXKHBIM KPUTEPHUEM, SIBIISIETCA ITOCTH)KEHUE PE3yJIbTaTOB OOy4YeHHUs, YKa3aHHBIX B
HACTOSILIEN MpOorpaMmmMme.



[MPUMEPHAS PABOYAS I[TPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

esin n3yvyeHus y4e0HOro Kypca

[IpropuTeTHBIMU LIETIIMHU 00YUYEHUSI MaTEMAaTHUKe B 5—6 Kilaccax sIBISIOTCS:

" MpPOAODKEHHE (POPMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKUX MOHSITHH (4UCTO,
BEJMYMHA, TreoMeTpuueckas (urypa), o0ecrneynBaommuX MPeeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00yUalOIIUXCS;

" pa3BUTUE UHTEIUIEKTYaJbHbIX U TBOPYECKHX CIIOCOOHOCTEH 00ydYarouuxcs c
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUW, UHTEPECA K
M3YYEHHUIO MaTeMaTHKH;

* noaseneHue oodyyaromuxcs ¢ 311P Ha 7ocTynmHOM JJ1s1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMATUKHU U OKPYKAIOLIETO MUPA;

* (QopMupoBaHue (QYHKIMOHAIHHOW MAaTeMaTHYECKOW TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTuyeckue OOBEKThl B peabHBIX )KU3HEHHBIX CUTYaILUX,
IIPUMEHSATh OCBOEHHBIE YMEHHMS JUIsl PELIEHUS NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IOJYyYECHHBIE pE3yJbTaThl W OLEHHUBAaTh HX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYALIHH.

OCHOBHBIE JIMHUU COJAEp)KaHMS Kypca MaTeMartMku B 5-6 Kiaccax —
apumeTuiecKas U TeoMeTpruiecKas, KoTopble pa3BUBAIOTCS MapaieIbHO, KaXKaas B
COOTBETCTBHM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OZHA OT JAPYroi, a B
TECHOM KOHTaKT€ M B3aUMOJECHUCTBUHU. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C
AIIEeMEHTaMH aJIreOpbl U ONMUCATETLHON CTATUCTUKHU.

N3yuyenue apudmerrdeckoro marepuaia HAauYMHAETCA CO CHUCTEMAaTU3alluu U
pa3BUTHA 3HAHUK O HATYpAJIbHBIX YHCIAX, NOJYYEHHBIX B HaudajdbHOM IiKoje. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHOW TEXHUKH U (OPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAECTCS C PAa3BUTUEM BBIUYHUCIWUTEIBHOW KYJIBTYPHI, B
YaCTHOCTU C OOyYEHHEM MPOCTEUIIUM MpUEMaM NPUKUAKA U OLEHKU pPe3yJbTaTOB
BbIUMCIIEHUI. M3yueHne HaTypanbHbIX YUCEI IPOJ0JIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMHU NOHATUSAMH TEOPUH JETUMOCTH.

Hpyroit KpynHblii 0J0K B COAEpKaHUM apU(PMETHUECKOW JTUHUU — 3TO JIPOOH.
Hauvaino u3yudenus oObIKHOBEHHBIX U JIECATHYHBIX Ap0oOeil OTHECEHO K 5 Kiaccy. ITo
NEPBBIA 3Tal B OCBOCHHMM ApPOOEil, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMU, MOHATUAMH TeMbl. [Ipu 3TOoM paccMoTpeHne OOBIKHOBEHHBIX ApoOei B
IOJJHOM O00BEME MPENLIECTBYET U3YUEHHIO IECATUYHBIX IpOOEH, 4TO Leaecoo0pa3Ho
C TOYKH 3PEHUS JOTMKHU M3JI0KEHUS YUCIOBOM JIMHUM, KOTJa MpaBHWJIa JEUCTBUH C
JNECATUYHBIMUA APOOSIMH  MOXKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJIrOpUTMaMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU JIPOOSAMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOoOsSIMU PaCUIMPUT BO3MOXKHOCTH JIJISi MMOHUMAaHUS OOYYarOMIMMHCS MPHUKIATHOTO
IIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHHUH IPYTUX NPEIMETOB U MPU MPAKTUYECKOM
ucrnonb3oBanuu. K 6 kimaccy oTHec€H BTOpOW 3Tanm B M3y4eHUM JpoOei, rae
MIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U IMpeoOpa3zoBaHUs JIpoOeH,
OCBOEHUE HOBBIX BBIYHCIUTEIIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHH,



B TOM YHCJI€ 3HAUYCHHI BBIPAKECHUH, COJCPKAIUX U OOBIKHOBEHHBIE, U JIECATUYHbIC
IpoOU, YCTAHOBJICHUE CBSI3EH MEXY HUMHU, pACCMOTPEHHUE MPUEMOB PEIICHUS 3a71a4
Ha npoOu. B Havase 6 kiacca MPOUCXOIUT 3HAKOMCTBO C IMOHATHEM ITPOIICHTA.

OCo0EHHOCTBIO U3YUCHHSI TTOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YHCEIT SIBIISECTCS
TO, UYTO OHU TAK)K€ MOTYT pacCMaTPUBATHCA B HECKOJIBKO ATaroB. B 6 kinacce B Hayane
n3yyeHus: TeMbl «I1OJIOKUTENBHBIE U OTPULATEIILHBIE YMCIIA» BBIJICISETCS MOATEMA
«lenmpre uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIBHBIMU YHUCIAMHU WU
JNEUCTBUSAMHU C TMIOJIOKUTEIIbHBIMA W OTPUUATEIBHBIMUA YHUCIAMUA HPOUCXOIUT Ha
OCHOBE COJIEP>KATEJIBbHOr0 IMOJAX0Aa. JTO TO3BOJSIET HA JIOCTYIIHOM YPOBHE
MMO3HAKOMUTD YUYAIIUXCS MPAKTUUECKU CO BCEMU OCHOBHBIMHU MOHATUSAMU TEMBI, B TOM
yucjie M C TpaBUJaMU 3HAKOB TIPU BBIMIOJTHEHUU apu(PMETHUYECKUX JIEHUCTBUM.
N3yueHne paliMoHAIBHBIX YKCEN HAa 3TOM HE 3aKOHUYUTCS, a OyJeT MPOJOKEHO B
Kypce anreopsl 7 Kj1acca, YTO CTaHET CICAYIONIUM MPOX0JI0M BCEX MPUHIUIMHATBHBIX
BOITPOCOB, TEM CAMBIM Pa3/IeJICHHE TPYIHOCTEH oOJierdyaeT BOCIPUITHE MaTepuana, a
pacripe/iesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOydeHUU penieHur0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HUCIOJIb3YIOTCS
apudMeTHIeCKre NMPUEMBI perieHus. TeKCTOBbIE 3a/1auu, pelriaeMble Mpu 0TpaboTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—O6 Kjaccax, pacCMaTpUBAIOTCS 3aJa4M CIEIYIOIMINX
BUJIOB: 3aJlaud Ha JBWKECHHE, Ha 4YacTh, Ha TOKYIKH, Ha paboTy U
MPOU3BOAUTEIBHOCTh, Ha MPOILIEHTHI, Ha OTHOLICHUs W mponopiuu. Kpome Toro,
oOydJaromuecs 3HaAKOMATCS C MpUEMaMH pPEIICHUs 3ajJad MepedopoM BO3MOKHBIX
BapUAHTOB, yuaTcs paboTaTh ¢ MH(poOpMaIeH, mpeacTaBIeHHON B popMe TabIuIl Win
IAarpamMm.

B TIlpumepHoit paboueit mnporpamme MNpeaycMOTpeHo (GopMupoBaHUE
MPOTEACBTUUECKUX aJire0pandecKuX npeacTaBieHnil. bykBa kak CMMBOJI HEKOTOPOTO
Yyyclia B 3aBUCUMOCTH OT MAaT€MaTHYECKOrO KOHTEKCTa BBOJUTCS IMOCTEIIEHHO.
BykBeHHass CUMBOJIMKAa IIMPOKO HMCIOIB3YETCS MPEkKIE BCEro IJis 3almucy OOIIUX
YTBEPKACHUNU U TpeMIoKeHUH, ¢GopMysl, B YaCTHOCTU [JJid BBIYHCICHUS
F€OMETPUUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIISA» YUCIIA.

B kypce «Marematuku» 5—6 KJIaccOB MpEACTaBII€HA HATJIAHAsA T€OMETpus,
HalpaBJIiCHHass Ha  pa3BUTHE OOpa3sHOTO  MBIIUJIECHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEeHHUS, N300pa3UTEIbHBIX YMEHUN. DTO BaKHBIN ATall B U3YUYCHUH I'€OMETPUH,
KOTOPBIM OCYIIECTBIIAETCS HA HATSIAHO-NIPAKTUYECKOM YPOBHE, OINHUPAETCs Ha
HarIsiIHO-00pa3HOe  MBIIIIEHHEe oOydJaromuxcsa. bonbinas posib  OTBOAUTCS
MPAKTUYECKOM  JIEATENBHOCTH,  OMNBITY,  DKCIIEPUMEHTY,  MOJEJIMPOBAHHUIO.
OOyuaroruecs 3HAKOMSTCS C TeOMETPUUYECKUMHU (UTypaMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHITUMU KOH(PUTypalUsIMU, ydaTrcs H300pakaTh HX Ha
HEJTMHOBAHHOW M KJIETYaTOM Oymare, paccCMaTpuBalOT MX IpoCTeiline cBoiicTBa. B
MpoIiecce M3YUCHHs HATJISITHOM T€OMETPUM 3HAHUSI, TOJIydeHHbIE 00YJYalOIIMMUCS B
HA4YaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSAIOTCS.



MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

CormacHo yueOHOMY IUIaHY B 5—6 Kjaccax H3ydaeTcsi WHTErPUPOBAHHBIN
npeamer «MaremaTtukay, KOTOPBIM BKJIIOYaeT apudMETHYeCKUil marepuan u
HaIrJISIAHYI0 TEOMETPHIO, a TAKXKE MPOTEACBTUUECKUE CBEICHUSI U3 alTreOphl, SJIEMEHTHI
JIOTHMKH ¥ HayaJla OIMCATEIbHOM CTATUCTHKH.

VYu4eOHbIN MIaH Ha W3yYeHHE MaTeMaTUKU B 5—6 Kjaccax OTBOJUT HE MEHee 5
y4eOHBIX YacCOB B HEJENIO B TEUCHUE KaXKJIOro roja odydeHus, Bcero He meHee 340
y4eOHBIX YacOB.

Conep:xxanne yueOHOTro Kypca (1o rogam o0yueHus)

S KUIIACC

Hamypansnuie uucna u nyno

Hatypansnoe uwucno. Psa narypanbHbix umcen. Yucno 0. M3o0paxenue
HATypaJbHBIX YUCEJI TOUKaMU Ha KOOPAUHATHOU (YMCIOBOM ) PSIMOMA.

Ilo3uunoHnas cucremMa cuumcieHus. Pumckasa Hymepayus Kak npumep
HEeNO3UYUOHHOT cucmembl cuucienus’ . JlecITHIHAs CUCTEMA CUUCICHHUS.

CpaBHEHME HATypAJIbHBIX YHCEN, CPABHEHUE HATYpPaJbHBIX UYHUCENI C HYJIEM.
CrniocoObl cpaBHeHUs. OKpYTJIeHHE HATYpaIbHBIX YUCE.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIA INPHU CIOKEHHH. Brluntanue
KaK JieiicTBue, 0OpaTHOE CJIOKEHMIO. YMHOXEHUE HATypalbHBIX UYHCEN; CBOMCTBa
HYyJIl U €IMHULBI IPU YMHOXXEHUH. JleneHue kak aeicTBue, 00paTHOE YMHOKEHHIO.
KommionenTsl  neiicTBui, CBs3b  Mexay HuMmu. lIpoBepka  pe3ynbrata
apumernueckoro nedctBus. IllepemecTuTenbHOE U COYETATENIbHOE CBOWCTBA
(3aKOHBI) CIOKEHHUS U YMHOXEHUS, pacnpeodeiumenbHoe C80UCME0 (3aKOH)
VMHOICEHUS.

Hcnonb3oBanue OykB /i1l 0003HAUYECHUS HEM3BECTHOI'O KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(PMeTHUECKUX TCHUCTBUH.

Jlenumenu u xpamuvle uwucna, pas3iloXKEeHUE Ha MHOXUTeIU. IIpocTeie u
cocTaBHbIe yucna. [lpusnaxu deaumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenp C HaTypalbHBIM IIOKAa3aTeJIEM. 3alKMCh YHCIA B BHUAE CYMMBI
pa3psAIHBIX CIAracMblIX.

UucnoBoe BbIpakeHUE. DBplunciieHHME 3HAYEHUN YUCIOBBIX BBIPAKECHUN;
MOPSAJIOK  BBIMOJIHEHUS  JelcTBUil.  Mcmonp3oBaHWMe  OpU  BBIYMCIEHHSX
MEPEMECTUTENIBHOTO U COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUS U YMHOXKEHHS,
PAcnpeoenumenbHo20 C8OUCMEA YMHONCEHUSL.

J{podu

[IpencraBienne o JApobOM Kak crmoco0e 3amucH YacTH  BEJIUMYMHBIL.
OO6bikHOBeHHBIE poOu. [IpaBuibHbIE U HempaBUibHbIE ApoOu. CMmelianHas Apoob;

1
3nech 1 ganee KYpCUBOM 0003HaYECHBI TEMbI, UI3YUCHHUEC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTECIILHOM IUIaHE. Ilenaror
CaMOCTOATEJIBHO OIPCACIIACT 00BeM n3y4acMoro mMarcpuasia.



Mpe/iCTaBlIeHHE CMEIaHHOM 1poOU B BHJI€ HENIPABUIILHOM 1poOU U BBIJCICHHUE LIENON
YacTH YKCJia U3 HeNpaBHIbHOU apoou. M300paskeHue Apodeil ToukaMu Ha YHCIOBOM
npsiMmoii. OcHOBHOE CcBOMCTBO ApoOu. Cokpawenue opobdei. [Ipusedenue opoodou K
Hosomy 3namenameinto. CpaBHEHUE APOOEil.

CrnoxxeHue U BbIYUTaHUE JIpoOel. YMHOXKEHUE U JejeHue apoOei; B3auMHO-
oOpatHbie 1podu. Haxoocoenue uacmu yeno2o u yeaio2o no e2o 4acmiu.

Hecstuunas 3anuch apoOeil. IlpencraBnenue necaTuyHodl OpoOu B BHIE
OOBIKHOBEHHOU. M300paxeHue AecITUUHBIX Apo0el TOUYKaMH Ha YUCIOBOU MPSIMOIA.
CpaBHeHUE JECATUUHBIX IPOOEH.

Apudpmernyeckue JAEUCTBUS C  JCCATUUHBIMU  JpoOsamu.  Okpyenenue
oecsamudHvlx Opooel.

Pemienue TekcToBbIX 32124

Pemenue TeKCTOBBIX 3a71a4 apU(PMETHUECKUM CIOCOOOM. Pewtenue nocuueckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOHCHbIX 6apuanmos. VIcrionb3oBaHue npu
pELIeHUH 3a7a4 TaOJIMIl U CXEM.

Pemenue 3amau, coaepikamux 3aBUCHUMOCTH, CBSA3BIBAIOUIUE BEIMYMHBIL:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh. EUHUIIBI U3MepeHus :
Macchl, 00bEMa, LIEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IUHULIAMU
U3MEPEHUS KaX10M BEJIUYUHBI.

Pemenue 0oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBiienne qaHHBIX B BUJIE TA0JIUILI, CTOIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsansele npeacTtasieHus o GUrypax Ha mioCKOCTH: TOUKA, MpsAMasi, OTPE30K,
Jy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoiu, ocTpslii,
TYIIOW U pa3BEPHYTHIE YIJIbI.

JlnnHa oTpes3ka, METpUYECKUe €IMHMIIbI JUIMHBL. J[JInHA JOMaHOH, epuMerp
MHOTOYTOJIbHUKA. V3MepeHre U MOCTpOeHUE YIiI0B € MOMOIIbIO TPAHCIIOPTHPA.

Harnanuele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
NPsIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbLHUK, O pageHcmee guzyp.

N3o00paxkenue ¢uryp, B TOM 4HclIe Ha KieTdatod Oymare. [locmpoeHnue
KOH@ueypayuti u3 wacmetl nNpsamou, OKPYICHOCMU HA HEIUHOBAHHOU U KIemuamou
oymaee. Vlcrionb30BaHue CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inomaas MOpsSMOYroJibHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3
NPsIMOYT'OJIbHUKOB, B TOM 4ucie (uryp, M300pak€HHbIX Ha KieT4aTrod Oymare.
Enunauisl uaMepeHus miomaiu.

Haenaouvie npeocmasnenus o npocmpancmeenHvlx ueypax: npsamoyeoibHblil
napannenrenuneo, Kyo, MHo202pannuuxu. Mzoopasxicerue npocmeuuux MHO202PaAHHUKOS.
Pazeépmru xyoa u napannenenuneoa. Cozdanue mooenell MHO20CPAHHUKOS (U3
bymazu, Npo8oIOKU, NIACMUIUHA U OD.).

O6vém npsamoyeoibHo2o napaiieienuneda, Kyoa. Eounuyv usmepenus 06véma.

6 KIIACC

Hamypanonvie uucna



Apudmernyeckue IEHUCTBUS C MHOTO3HAYHBIMU HATypajJbHbIMU YHCIAMHU.
YucnioBble BbIpa)KeHUs, MOPSII0K AEUCTBUH, UCTIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IpPU BBIYUCICHUSIX NEPEMECTUTEIBHOIO W COYETATENILHOIO CBOWCTB CIOXKEHUS U
YMHOXEHUSA,  pacnpedeiumenvHozo  ceoucmea  ymuoodscenus.  OKpyrieHue
HaATypaJbHBIX YUCEIL.

JlenuTenu M KpaTHBIC UYWCIA; HAUOOIbWUL 0Owull Oeiumend U HAUMeHbulee
obujee kpamuoe. [lenumocms cymmsl U npouzgeoenus. JleneHue ¢ 0CTaTKoM.

/Jlpoou

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHe apoOei.
CpaBHeHue u ynopsiiouuBaHue ApooOeit. Pemienue 3amay Ha HaxXOXXKIEHUE YACTU OT
LEeJI0ro M Uejaoro mo ero yactu. J[poOHoe uucino Kak pe3ynbTar JeJeHUs.
[IpencraBienue AeCATUYHOW ApOOM B BHJIE€ OOBIKHOBEHHOW APOOM U BO3MOXKHOCTD
Mpe/ICTaBlIeHUs OOBIKHOBEHHOM ApoOH B BHJEe JecATUYHOW. [lecaTuuHbie npodu u
MeTpuueckas cucreMa mep. ApudmeTrnueckue JEHCTBUS U YHUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIICHUU. Macwmab, TPOTOPIIUS.
[IprumeHeHnue nponopuuii Mpu peuieHu  3a1a4.

[lonsiTue npoueHTa. Berunciienne npomeHTa OT BETUYMHBI U BEJIMYUHBI 10 €€
MPOLEHTY. BpIpa’keHne NpOLEHTOB JecATUYHBIMU JpoOsmu. Pemienue 3amad Ha
MPOLIEHTHI. BeipaxkeHue OTHOUIEHUS! BETUYHUH B MPOIEHTAX.

Ilonosxcumenvusie u ompuyamenbHbvle YUC1a

[lonoxuTenbHble M OTpUllaTeNbHble uMcna. llenbie uucna. Mooyns uucna,
eeomempuyieckas ummepnpemayus Mooyaa uuciaa. V3oOpaxeHue uucen Ha
KOOPAMHATHOMN NpsMol. Yucnosvle npomedicymru.

CpaBHeHue uwncen. Apu@meTHdyeckue MACHCTBUS C MOJIOKUTEIbHBIMU U
OTpULATEIHHBIMH YUCTAMH.

[IpsimoyroJibHas cucTeMa KOOpJAWMHAT Ha IIockocTH. KoopauHaThl TOUYKM Ha
IJI0CKOCTH, abciucca u opauHara. [loctpoenue Touek U GuUryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykeennuvie gviparxcenusn

[Ipumenenue OyKB AJis 3alIMCU MATEMATHUYECKUX BBIPAXKEHUN U TPEITIOKEHUA.
CpolictBa apudmeTudeckux ACUCTBUN. bDyKgeHHble BbIpadiCeHus U YUCIO08ble
noocmanosky. DByKBEHHbIE pPaBEHCTBA, HAXOXJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl; GopMyIbl IEpUMETpa U IUIOMIAAN MPSMOYTOJIbHUKA, KBaJpaTa, 00béma
napanieienuneod u Kyoa.

Pewenue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a71a4 apU(PMETHUECKUM CIOCOO0M. Pewtenue nocuueckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MONCHLIX 6APUAHMOS.

Pemenue 3amay, copepKaluuxX 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIUYUHBIL:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM palboThl. EnuHuIBl M3MepeHus: Macchl, CTOMMOCTH; PACCTOSHMS,
BpeMeHH, CKOpOocTU. CBsI3b MEXIY €AMHUIIAMU U3MEPEHUS KaX101 BETUUHHBDI.

Pemenue 3aiay, CBA3aHHBIX C OTHOIICHHEM, TPOMOPIIMOHATBHOCTHIO BEJIMYHH,
MPOLIEHTaMHU; PELICHUE OCHOBHBIX 33724 Ha JPOOU U MPOLEHTHI.



Oyenxa u npukuoKa, oKkpyeienue pe3yiomamad.

Cocmasgnenue 6YKBEHHbIX GbIPANXCEHULL NO YCII0BUIO 3A0AUU.

[IpencraBineHne MaHHBIX C TMOMOIIBI0 Tabmui u auarpamMm. CronmOuaTeie
JTUarpaMMBbl: YTCHHE M ITOCTpOeHUE. UTeHNEe KPYyroBhIX TUArpaMM.

Haznaonaa zeomempus

Harnsaaele mpeacTtaBneHus o GuUrypax Ha MiIOCKOCTH: TOYKa, MPpsSiMasi, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHHUK, TPEYTOJIBbHUK, OKPY)KHOCTD,
KPYT.

Bzaumnoe pacnonoscenue 08yx npsAmbiX Ha NJIOCKOCMU, NAPAJLlleNibHble NPsMble,
nepneHoOuKyiapHovle npsmuvle. VI3MepeHHE DPACCTOSIHHIA: MEXIY ABYMS TOYKAMH, OT
TOYKH JI0 TIPSIMOA; ITTMHA MapIIpyTa Ha KBAAPAaTHOW CETKe.

M3MepeHre ¥ TIOCTPOCHHWE YIJOB C TMOMOIIBI0 TpaHCHOpPTHpA. Busl
TPEYTOTHHHUKOB: OCTPOYTOJIBHBIH, MPSMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOEIPEHHBIH, PABHOCTOPOHHUH. YeThIpEXYronbHUK, HIpUMEPHI
YeThIPEXYTONPHUKOB. [IpSAMOYrONbHUK, KBaapaT: MCIOIH30BAaHHE CBONCTB CTOPOH,
yTJIOB, TUArOHANCH. M300pasicenue ceomempuieckux gueyp Ha HeluHO8aHHOU bymaee
C UCNONb308AHUEM YUPKYJIA, JTUHEUKU, YeonvHuka, mparncnopmupa. IloctpoeHus Ha
KJIeTYaTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [IOHATHE TUTOMATY PUTYPHI; €TUHUIIBI K3MEPEHUS
wiomany. [pubmmkénnoe n3mMepenre miomaan Guryp, B TOM 4iclie Ha KBaJApaTHOM
ceTke. [Ipubausicénnoe uzmepenue ONUHbL OKPYHCHOCMU, NAOWAOU KPY2d.

Cummempus: yeHmpanvHas, ocesas u 3epkanvhas cummempuu. [locmpoenue
CUMMEMPUUHBIX Pueyp.

Haenaouvie npeocmaenenuss o npocmpancmeeHusix gueypax. napanieienuneo,
KyO, npusma, nupamuod, KOHyc, YUuiuHop, wap u cgepa. Hzobpadcenue
npocmpancmeeHuvlx ueyp. Ilpumepvl pazeépmox MHO202PAHHUKOS, WYUIUHOPA U
konyca. Cozdanue mooenei NpoOCMpPaAHCMBEHHbIX @ueyp (U3 Oymaeu, NposoJIoKU,
NAACMUIUHA U OP.).

llonamue o6wvéma; eounuywvl usmepenusi 06véma. OO6vLEM NPAMOY20TLHO2O
napanienrenuneoa, Kyoa.



ITPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7—
9 KIIACCBI

esin n3yvyeHus y4e0HOro Kypca

AnreOpa SBISETCS OJHUM U3 OIOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHA
oOecrieynBaeT HM3y4YeHUE APYIMX JHUCIUILIAH, KaK C€CTCCTBEHHOHAYYHOIO, TaK H
TYMaHUTApHOTO [IUKIIOB, €€ OCBOSHUE HEOOXOIMMO sl TPOIOTIKEHHSI 00pa30BaHUS U
B IIOBCEIHEBHOW J>XKM3HHU. Pa3BuTHE y OOydYarOIMXCS HAyYHBIX MPEICTaBICHUN O
MIPOUCXOKICHUN
U CYIIHOCTH aJire0pamyeckux aOCTpakIuid, CrocoOe OTpaKeHHs MaTeMaTH4YeCKOU
HAyKOW SIBJICHWW M TPOIECCOB B MPHPOJAC W OOIIECTBE, POJIM MATEMaTHYECCKOTO
MOJICIMPOBAHUSA B HAyYHOM TO3HAHUHU M B MPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS W KAYECTB MBIILICHUS, HEOOXOIUMBIX I aJanTaiiy B
coBpeMeHHOM mu(ppoBoM obOmecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTHE  YMEHHsS  HaAONIOAaTh,  CpPaBHUBaTh,  HAaXOJHTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHHUS, CIIOCOOHOCTH
apryMCHTUPOBAaHHO OOOCHOBBIBAaTh CBOM JICWCTBHS W BBIBOABI, (OPMYITHUPOBATH
yrBepxaeHusa. OcBoeHHE Kypca aireOpbl oOecreumBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS OOYYalOMUXCS: OHU UCIOJNB3YIOT JCAYKTHBHBIC W WHIYKTHUBHBIC
paccykneHusi, 0000IIeHHe HW KOHKPETH3aIulo, a0CTparipoBaHUE W aHAJOTHIO.
OOydenune anreOpe TpeanojaraeT 3HAYUTEIBHBIN O0BEM  CaMOCTOSTEIHHOM
ACSITENFHOCTH  OOYyYaroIMXCs, TIO9TOMY CaMOCTOSTENbHOE peIIeHHEe  3aaad
€CTCCTBEHHBIM 00pa3oM SBJSETCSA peain3allieil eI TCIbHOCTHOTO TPHHIIMIA
oOy4eHusl.

B crpykrype mporpammbl yueOHOro Kypca «AnreOpa» OCHOBHOH IIKOJBI
OCHOBHOE MECTO 3aHHMAIOT COJIeP)KAaTeIbHO-METONYECKUEe IUHUM: «Yucna
BBIYHCIICHUSY; « AreOpandecKkue BeIpaKCHUN; «Y paBHCHHUS M HEPABCHCTBAY;
«Dyuknuny. Kaknas u3 3TUX coAepKaTeIbHO-METOANYCCKUX JIMHUIA pa3BUBACTCS HA
MPOTSHKEHUU TPEX JIET M3YyYCHHS Kypca, €CTECTBEHHBIM O0Opa3oM IeperrieTasch |
B3aMMOJICUCTBYS C JAPYTHMH €T0O JUHUSAMH. B X01e M3ydeHus Kypca o0ydaromuMmcs
MPUXOAUTCS JIOTHYECKH PacCyKIaTh, HCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN
S3bIK. B CBsI3W ¢ 3THUM IIe71eco000pa3HO BKIIIOYHTH B MPOrpaMMy HEKOTOPHIC OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/IC/Ibl MATEMaTHUECKOr0 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBJIAACHUIO  OOy4YaIOUIUMHCS  OCHOB  YHHBEPCAIBHOTO
MaTEeMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COACPIKATEILHOMN
U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJreOpa» SBISCTCS €ro WHTCTPUPOBAHHBIH
XapaxTep.

Conepxkanne auHUM «Yuciia W BBIYUCICHHS» CIY)KAT OCHOBOWM  JIJISt
JTaNTbHEHUIIIEr0 M3y4YeHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BHTHIO Yy OOYJarONIUXCsI
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMCHHS IOJIb30BATHCS AJITOPUTMaMHM, a
TaK)Ke TPUOOPETCHHIO MPAKTHYSCKUX HABBIKOB, HEOOXOJHMMBIX IS MOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATHS O YMCJIC B OCHOBHOM IIIKOJIC CBSA3aHO C PalliOHAIBHBIMU M
HUpPpalMOHATBHBIMA YUCIIaMH, (DOPMHUPOBAHHEM IPEACTABICHUA O JICHCTBUTEILHOM



yrciie. 3aBepiIeHue OCBOCHHSI YUCIOBOM IMHUU OTHECEHO K CTapIIeMy 3BeHY 00IIero
oOpa3zoBaHus.

CopeprkaHue IBYX alreOpandecKux JUHUN — « AIreOpandecKue BRIPOKCHHS U
«YpaBHEHHsI W HEPaBEHCTBAa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOyUYaIOUIUXCS
MaTeMaTH4YECKOTO armapara, HEOOXOJAMMOTro IS pelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB WU IMPAKTHKO-OPUCHTUPOBAHHBIX 3a7a4y. B OCHOBHOW MIKOJE
y4eOHBIM MaTepuayl TPYNIUPYETCS BOKPYr pallMOHAIBHBIX BBIpAXKEHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MaTEMAaTUKHU KaK SI3bIKa JIJISl IIOCTPOSHUS MaTeMaTUICCKUX
MoOJIeJIeH, OMMCcaHMUs TPOIECCOB M SIBICHWU peasibHOTO Mupa. B 3amaun oOydeHus
anredpe BXOIAT TaKKe JalbHEHIIEC pPa3BUTHE AJITOPUTMUYCCKOTO MBIIUICHHUS,
HEOOXOJIMMOT0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca HH(POPMATHUKH, W OBJIAJICHHC
HaBBIKaMH JEAYKTUBHBIX paccyxkiaeHuil. [IpeodpazoBanue CHMBOJIIBHBIX JOPM BHOCUT
CBOM crenuduYecKkuii BKJIaJ B Pa3BUTHE BOOOPaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYCCTRY.

Conepxanre (QyHKIIMOHATBHO-TPAUICCKON JIMHUM HAIlCJICHO HA IOTy4YCHHUE
IIIKOJIBHUKAMHU 3HAHWH O (QYHKIHAX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJETH IS
ONHMCAHMSI W WCCIICIOBAHUS Pa3HO-OOpa3HBIX IPOIECCOB W SIBICHUN B MPUPOJEC U
obmiecTBe. M3yueHue 3TOro marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIUXCS
YMEHHS UCIIOJIb30BaTh Pa3jINYHbBIC BBIPA3UTEIbHBIC CPEICTBA S3bIKA MAaTEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKIaAg B (HOPMHUPOBAHHEC
MIPEICTABIICHUN O POJIM MATEMATHKHU B PA3BUTHH IIUBWIM3AIUN U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yuyeOHOMY IUTaHy B 7-9 Kiaccax wH3ydaeTcss Yy4eOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CICAYIONIME OCHOBHBIE pa3leibl COJCPKAHUSA:
«Yucna W BBIUMCICHHS», «AJNreOpanyeckue BbIpaXXEHUs», «YpaBHEHUS U
HEpaBEeHCTBay, «DyHKIIUNY.

VYueOHbIN T1aH HAa u3ydeHue anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJNENIO B TCUCHHE KaXXJIOTO Trojla 00y4YeHHUs, BCETO 3a TPHU roja
oOydeHus — He MeHee 306 yueOHBIX YacoB.

Conep:xxanune y4e0HOro Kypca (mo rogam o0yueHmsi)

7 KIIACC

Yucna u évluucienHusn

PanuonajabHbIe yHCIa

JpoOu OOBIKHOBEHHBIE W JECSITHYHBIC, TEPEXOJ OT OAHOW (HOPMBI 3amucu
npobeit k gpyrou. IloHsTHe palMoHaIBLHOTO 4YHCJA, 3alUCh, CpaBHEHUE,
yIOPSIOYMBAHUE  pallMOHAJBHBIX  YHucel.  ApudmeTudyeckue  JEHCTBHS €
palMOHAIILHBIMU 4YMClamMu. PemeHue 3agay u3 peajapbHOW NMPAKTUKKW HAa 4YacTH, Ha



JpoOHu.

CreneHb C HaTypajlbHBIM TOKa3zaTeleM: ONpelesieHue, Npeodpa3oBaHue
BBIPA)KEHU HA OCHOBE OIPEEIICHHUS], 3aMUCh OOJIBIINX YUCE.

[IporeHTsl, 3anuch NPOLEHTOB B BUIE APOOH U ApoOU B BUAE NpOLEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOILEHTHI, PEIICHHE 3a/1a4 U3 PeaIbHON IPAKTUKH.

[IpumMeHeHne MPU3HAKOB  JIETUMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTH, B TOM  4Hcle TpsiMas W oOparHas
MPONOPLIMOHATIEHOCTH.

Anzebpauueckue svlparxcenus

[lepemeHHbIC, YUCIOBOE 3HAUYECHHE BBIPAXKEHUSI C MepeMeHHOH. JlomycTumbie
3HaueHus nepeMeHHbIX. [IpencraBiieHre 3aBUCMMOCTH MEXIYy BEITUYMHAMHU B BUJE
dbopmynbl. Berurcnenus no gopmyinam.

[IpeoGpazoBanre OYKBEHHBIX BbIPAXKEHUH, TOXKIACCTBEHHO PABHBIEC BHIPAKEHUS,
npaBuwia MpeoOpa3oBaHUs CYMM M TPOU3BEICHUN, NMpPaBWIIa PACKPBITUS CKOOOK M
MpUBEACHUS MOJOOHBIX CIaraeMbiX.

CBoliCTBa CTENEHU C HATYpaJIbHBIM MTOKA3aTEIEM.

OpHounensl U MHOrowieHbl. CteneHb MHOrowieHa. CloXeHue, BbIYMTaHUE,
YMHO>KE€HHE MHOTOWIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXKEHHSI: KBaIpaT CYMMBI U
KkBajapaT pazHoctu. dopmyna pasHocTH KBajapaToB. PasznoxeHue MHOrOUYJICHOB Ha
MHOKHTEIH.

Ypaeunenus

VYpaBHeHUE, KOpEHb YpaBHEHHUs, MpaBwia NpeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUIA.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOW, YKCIO KOPHEW JIMHEWHOIO
yYpaBHEHMsI, pelIeHUE JIUHEHHbIX ypaBHeHUI. CoCTaBleHHE YpaBHEHUN MO YCIOBHUIO
3a/1auu. PerieHne TeKCTOBBIX 3a71a4 C MOMOIIbIO YPAaBHEHUIA.

Jluneiinoe ypasnenue ¢ 08yms nepemennviMi u e2o epaguk’. CucteMa aByX
JUHENUHBIX YypaBHEHHMH C JABYMs TNEepeMEeHHbIMU. PelieHue cucteM ypaBHEHUU
croco0oM TOJICTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 33J]ad C MOMOUIBI0 CUCTEM
YPaBHEHUM.

Koopounamowt u cpagpuxu. @yukyuu

Koopnunara touku Ha npsimoil. UuciaoBbsle mpoMexyTKU. PaccTosiHue mexay
JIBYMsI TOUKAMH KOOPJAMHATHOU MPSMOIA.

[IpssmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGcuucca v OpiMHaTa TOYKU
Ha KOOpJAMHATHOU miockocTu. [Ipumeps! rpaduxos, 3agaHHbix popmynamu. Urenue
rpaduKoB peasbHbIX 32aBUCUMOCTEH.

[onsitue pynkimu. ['padux Gynkuuu. CoiictBa pyHkumid. JIuneitHas QyHkums,
e€ rpaduk. ['paduk bynkuu y = kx + b. I paguueckoe pewenue nunetinvlx ypasrnenui
u cucmem JUHEUHbIX YPABHEHUU.

2
3nech U ganee KypCUBOM 0003HaYECHBI TEMbI, UI3YUCHHUEC KOTOPLIX MPOBOJUTCA B O3HAKOMUTCIILHOM IIJIaHC. ITemaror
CaMOCTOATEJIBHO OIPCACIIACT 00BeM n3y4acMoro mMarcpuasia.



8 KUIACC

Yucna u evluucienusn

KBagpatueiii kopeHb wu3 uucna. [lowamue 006 uUppayuoHaibHOM Yucie.
Hecamuunvie npubaudicenus uppayuonaivHulx ducen. CBoicTBa apupMETUUYECKUX
KBa/IpaTHBIX KOPHEHW M MX MPUMEHEHHE K PeoOpa30BaHUIO0 YHCIOBBIX BBIPAXKEHUN U
BBIYUCIIEHUAM. /[eticmeumenvhble YUcid.

Crenens ¢ 1enpIM NIOKa3aTeneM u e€ ceorictBa. CTaHIapTHas 3alKiCh YUCTA.

Anzebpauueckue svlparxcenus

KBagpaTHbIil TpEXUIEH; pa3I0KEHUE KBaAPATHOIO TPEXUIEHA HA MHOXKHUTEIU.

Anre6pandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpamveckoil ApooOwu.
CnoxxeHue, BblYUTaHUE, YMHOXEHUE, JEJICHHE alreOpanyeckux ApooOeil.
PanronanbHble BRIpKEHHS U UX IPEOOpa3oBaHUE.

Ypasnenun u nepasencmea

KBanpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHEHNM, CBOISIINXCS K JMHEHHBIM U KBaapaTHbIM. [IpocTenmme
IpOOHO-paIllMOHANIBHBIE YPaBHEHUS.

I'paguueckaa unmepnpemayus ypaeueHuti ¢ 08yMs NEPEMEHHbIMU U CUCEM
JIUHEUHbIX YpABHeHUli ¢ O08yMsA nepeMmeHHviMu. llpuMepbl perieHus: CHUCTEM
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Perienrie TEKCTOBBIX 3aj1a4 alreOpandeckKuM CIiocoOoM.

HuciioBele HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OAHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

Dynkyuu

[Honstue Ppynkuu. O6macTh ONpeeaeHUus] 1 MHOKECTBO 3HaUYECHUN (PYHKIUU.
CrniocoObl 3a1aHust (QYHKIIHIA.

I'padux dynkuun. Yrenne coiicTB GpyHKuuU 1o e€ rpaduxy. IIpumeps
rpaduKoB GYHKLIUNA, OTpAKAIOUIUX PEaTbHbIE MPOIIECCHI.

OyHKIMY, ONHCHIBAIOMIME NPSIMYI0 UM OOpaTHYIO MpPOINOPLHOHATILHBIE
3aBUCHMOCTH, UX Tpadukd. OYHKIHA y = x°, y = X,y = NC =§. I'paguueckoe

peuienue ypagHeHul u Cucmem ypasHeHull.

9 KUIIACC

Yucna u eéviuucienus

JeiicTBUTEIbHbIE YHCIA

PanponanpHbBIC YHCIA, UPPAYUOHATIbHLIE YUCAA, KOHEYHble U OeCKOHeYHble
oecsamuutvle Opoou. MHoodcecmeo 0elicmeumebHbiX Yucei,; OeticmaumeibHvle YUcid
Kak beckoHeynvle decsimuynvle Opoou. Bzaumuo 00HO3HAUHOE COOMBEmMcmaue mMexicoy
MHOHCECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OelicmeumenbHbIX — Hucen, apugpmemuueckue  OeUucmeuss ¢
oeticmeumenbHbIMU YUCIAMU.

N3mepenusi, npudIMKeHUS, OLIEHKHT



Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpPA, JIUTEIBHOCTh IIPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUYCHUE BEIWYWHBI, TOUHOCTh MpuOIMKeHus. OKpyrieHue
yucel. [[pukuaka v olieHKa pe3ybTaTOB BHIUUCICHUM.

Ypasnenusn u nepasencmea

YpaBHeHus ¢ OIHOM NIepeMeHHOH

JIuneitnoe ypaBHeHuUe. PelieHre ypaBHEHUN, CBOASIINUXCA K TIMHEHHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepul peuwienus ypaguenuu mpemveu u 4yemeepmotri
cmenemeu pasnodceHuem Ha MHONCUMEU.

Perienrie 1poOHO-pallMOHANIBHBIX YPaBHEHHM.

Pelienrie TEKCTOBBIX 3aj1au aareOpandecKuM METOJIOM.

Cucrembl ypaBHeHHM

VYpaBHeHHE C AByMsl TEpeMEHHBIMM M ero rpaduk. PermeHue cucrem aByx
JIMHEMHBIX YpaBHEHUM C JBYMsS MEpEeMEHHbIMU. PerieHue cucteM ABYX ypaBHEHHUI,
OJIHO W3 KOTOpBHIX JIMHEHHOEe, a Jpyroe — BTOpol creneHu. ['paduueckas
HMHTEPHPETALUS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a71a4 anreOpanyeckuM CIiocoOOM.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nUHEWHBIX HEPABEHCTB C OJIHOM IEpeMEHHOW. PelieHue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmepemMeHHoW. KBaapaTHble HEpaBEeHCTBA.
I'paduueckass wuHTEepmpeTanuss HEPABEHCTB MW CHUCTEM HEPABEHCTB C JABYMs
MIEpEMEHHBIMHU.

Dynkyuu

KBanpatuunas ¢yskius, e€ rpadux u cBoictBa. [lapabona, KoopIUHATHI
BEPIIMHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

['paduxu GyHKLINN: y = kx, vy =rhkx + b, y=x,
Yy =yxy= ";1/1 UX CBOKCTBA.

Yucnoewvie nociedosamenvbHocmu

Omnpenenenue U coco0bI 3aJaHUS YUCJIOBBIX M0CJIE0BATEIbHOCTEN

[lonsiTHE 4YHMCIOBON TMOCIEIOBATENBHOCTH. 3aJaHHUE MOCIEA0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u popMyIioii #-ro djieHa.

ApudmMeTryecKas U reOMeTPUIECKAs MPOTrPecCcuu

ApudmeTndeckass U TeoMeTpuueckas mnporpeccuu. DopMysbl n-TO UjeHa
apuMETHIECKON U TEOMETPUUECKON TPOTrPECCHii, CYMMBI MEPBBIX # YJICHOB.

Hzo00pascicenue unenos apugmemuueckonu u eeomempuiecKol npocpeccul
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEeUHbIl U IKCHOHEHYUATbHBIUL POCHI.
Croorcrvle npoyenmui.



IMTPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'"EOMETPHUS».
7-9 KIIACCBI
esin n3y4yeHus y4e0HOro Kypca

O6mue nenu u3ydeHus: yueoHoro kypca «I'eomerpus» npeactasiensl B [IOOIT
OOO. OnHuM 3aKIOYarOTCs, MPEXKIE BCErO0 B TOM, YTO Ha YpPOKAaX TIE€OMETpPUHU
oOydaromuiicss y4uTCd TPOBOJAUTH  JOKa3aTelbHbIE PACCYKIEHUS, CTPOUTHh
JIOTUYECKUE YMO3AKIIOUEHUsS, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJHUTH PACCYKIECHUS «OT MPOTUBHOTO», OTINYATh
CBOICTBa OT MPHU3HAKOB, (popMylHpoBaTh OOpaTHbIE yTBepxkaeHHs. B oOydenuu
YMEHUIO pPacCykJaTh COCTOMT Ba)XHOE BOCIHUTATEIBHOE 3HAYCHUE W3YUYCHUS
TF€OMETPUH, IPUCYLIEE UMEHHO OT€UYECTBEHHON MaTeMaTUYECKOM IIKOJIE.

Bropoil 1enpt0 HU3ydeHUsT TEOMETpPUU SIBISETCA MCIOJIB30BAaHHE €€ Kak
MHCTPYMEHTA MpU PENIEHUH KaK MATEMAaTUYECKUX, TaK W NPaKTHYECKHUX 3a/ad,
BCTPEYAOIIMNXCS B PEATIBHON )KM3HA. ITOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTENbHAS
JUHUAA B W3YYEHUM TIEOMETPUM B IIKOJE. [l 3TOro y4duTento peKOMEHIyeTCs
noa0dupaTh 3aJaud MPAKTHUYECKOr'o0 XapakTepa IJisi paccMaTpUBAeMBIX TeM, YYUTh
0Oy4YaromuXxcs CTPOUTh MAaTEMAaTUYECKUE MOJIETN PEaJIbHbIX JKU3HEHHBIX CUTYyalui,
MIPOBOJINTh BBIYUCIIEHUS W OLEHHUBATh AaJICKBATHOCTh IOJYYEHHOTO PE3YJbTara.
KpaiiHe BaXHO TOAYEPKUBATH CBSI3W T[EOMETPUU C JIPYTUMH DPEAMETAMHU,
MOTHBUPOBATH HCIOJb30BAaTh OINPEICICHUS T€OMETPUUYECKUX (GUTYp U MOHSITHUH,
JE€MOHCTPUPOBATH IPUMEHEHHUE MOJTYyUYEHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTU CBA3U
HauOoJee ApKO BUAHBI B TeMax «BekTopb», « TpUroHoMeTpuueckiue COOTHOIICHHUSI,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornmacHo ywyeOHOMY IUTaHy B 7-9 Kiaccax wH3ydaeTcssi Yy4eOHBIH Kypce
«"eomeTpus», KOTOPHIA BKIIOYACT CJICAYIOIIHME OCHOBHBIC pa3feibl COJCPKAHUS:
«I"eomerpudeckue GUTyphl U UX CBOMCTBaY, «3MepeHne TeOMETPUIECKUX BETUIUHY,
a Takxke «JlekapToBbl KOOpPJAWHATHI Ha IUIOCKOCTHY», «BekTophl», «JBrKeHMS
miockoctu» U «IIpeoGpazoBanust mogo0us».

VY4eOHbIN MIaH mpeaycMaTpUBaeT U3YyYEeHHUE T€OMETPUM Ha 0Aa30BOM YPOBHE,
UCXOJIsl U3 HE MeHee 68 yueOHBIX 4acOB B YU€OHOM TOJTy, BCETO 3a TPH T'ojla 00ydeHUs
— He MeHee 204 yacos.

Conep:xxanune yue0HOro Kypca (mo rogam o0ydeHmsi)

7 KIIACC

HavanpHble noHsATHS TeoMmeTpuu. Touka, mpsiMasi, OTpe30K, Jdyd. Yroia. Buabl



yrioB. BeprukanbHele U cMexHble yrubl.  buccektpuca yrna. Jlomanas,
MHOTroyroJyibHUK. [IapanienbHOCTh M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummempuunsie gueypul. OcnosHwie ceoticmea ocegoti cummempuy’ . [IpuMeps
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHo6Hble NOCMPOEHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyroasnuk. Beicota, Meauana, 6uccekTpuca, ux cBorcta. PaBHOOEApeHHBIN
Y PaBHOCTOPOHHMI TpeyroJbHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa M MPU3HAKK PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiiCTBa U MPHU3HAKU MAPAIIIENBHBIX OPSIMbIX. CyMMa YIJI0B TPEYTOJbHHUKA.
BHemHue yriel TpeyrojbHHKA.

[IpsMoyronbHblld  TpeyroibHUK. (CBONCTBO MEOUAHBl  IMPAMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBENEHHON K TUINOTEHY3€. [IpU3HaKu paBeHCTBA MPSAMOYTOJBbHBIX
TPEYTrOJBLHUKOB. IIpSIMOYTOIBHBIN TPEYTOIBHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpUn: HepaseHcmeo mpey2oabHuKa, HEPABEHCTBO O JJINHE
JOMaHOW, TeopemMa O OousbllieM Yyrie © OOJblIe CTOPOHE TPEYroJbHUKA.
[lepneHaUKyIIAp U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. buUcCCekTpuca yria W CEpPEAUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb U KpYT, XOp/la U AUaMETP, UX CBOMCTBA. B3anMHOe pacnonoxeHue
OKpy)XHOCTH U mpsMoi. KacartenbHas M cekymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJl. BnucaHHas u onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuky. IlapamnenorpamM, ero npu3Haku U CcBOMCTBa. YacTHBbIE
Cllyyad TapajuiesiorpaMMoB (MPsIMOYTOJBHUK, pOMO, KBaJpar), WX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOICTBA M MPHU3HAKH.
[IpsimoyroJibHas Tpanenusi.

Memoo yosoenus meduanul. Llenmpanvruas cummempust.

Teopema Daneca u meopema o nponopyuonanvbHulx ompeskax. CpeHue JIMHUU
TpeyroJibHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

Ilooobue mpeyzonvhuxos, Koaghpuyuenm nooodus. Ilpusznaku noodobus
mpey20abHuKos. llpuMeHenne noao0us Npyu peleHny NPakKTHYECKUX 3a1ad.

CpoiictBa momanaei reomerpudyeckux ¢uryp. Dopmynsl A  1wUIoMAIU
TpeyrojibHUKa, MapajuiesiorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaAeH
Nno00HBIX GUryp.

Brrunciienne miomanei TpeyroabHUKOB M MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemieHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TaHI€HC OCTPOro YIjila MNpSIMOYTOJIBHOTO TpPEYroJbHUKA.

3 3nech 1 ganee KYpCUBOM 0003HaYECHBI TEMbI, UI3YUCHHUEC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTECIILHOM IUIaHE. Ilenaror
CaMOCTOATEJIBHO OIPCACIIACT 00BeM n3ydyacMoro mMmarepuaJia.



OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHE (DYHKIIMU YTIIOB
B 30°, 45° 1 60°.

Brircannble ¥ HeHTpaJIbHbIE YIIIbI, YTOI MEXAY KacaTeabHOU U XOpJA0il. YTkl
MEXAY XOpJAaMH M CEeKyIIMMHU. BrnucaHHble U ONHMCAHHBIE YETBHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue aByx OkpyxkHocteil. Kacanme okpyxHocreil. OOmue
KacaTelbHbIE K IBYyM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TanreHc yriioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCUHYCOB U TeopemMa CUHYCOB. Perienue
MPAKTUYECKUX 33]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [1o0obue coomeemcmeenHviX INEMEHMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, Mmeopemvl 0 NPOU3BEOeHUU OMPE3KO8
ceKyujux, meopema o Keaopame KacameabHOll.

Bektop, mnmuHa  (MOAyNb)  BEKTOpa,  COHANpAaBIEHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HANpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEpalMyd HaJ BekTopaMu. Pa3znoxkeHue BekTopa 1O  JABYM
HEKOoJUIMHeapHbIM BekTopaMm. Koopnunatel BekTopa. CkansipHoe NpOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE /ISl HAXOKICHUSI ITTUH U YTJIOB.

JlexapToBbl KOOPJIMHATHI Ha ITUIOCKOCTU. YpasHeHus npsamoti 1 OKPYKHOCTH B
KOOpJIMHATAaX, IMEpPEceYeHHe OKPYKHOCTeM U MpsAMBIX. MeToJ KOOpAMHAT M €ro
pUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKU. [[Ha okpykHOCTH. ['panycHas u paauaHHas
Mepa yriia, BeIUUCIeHUe JUTMH AYT OKpykHocTel. [1nomans kpyra, CeKTopa, CerMeHTa.

Jeuowcenuss naockocmu u HympeHuue cummempuu queyp (Inemenmapmbie
npedcmasnenus). llapannenvusoiii nepernoc. Ilosopom.



IIpumMepHbIe KOHTPOJIBbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHne OLEHKM JOCTHXKECHUN IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHUS
y4eOHOro mpeaMeTa NPOBOAUTCS B (pOpME TEKYIIEro U pyOeKHOI0 KOHTPOJISI B BUJIE:
KOHTPOJIbHbIE pal0OThl, CaMOCTOSITeNIbHbIE pabOThl, 3a4YeThl, MAaTeMAaTHYECKHUE
IUKTAHTBI, TpPAaKTUYECKHe paldoThl, MNHUCHBMEHHBIM OTBET MO WHIAUBUAYAJIbHBIM
KapTOYKaM-3aJaHUsAM, TECTUPOBAHUE.

st o6yuatoniuxcst ¢ 3I1P Bo3MoxHO n3mMeHeHue GopMyIMpOBKH 3aJaHUN Ha
«IIOILIAarOBYIO», aJalITAlIUIO MPEAJIaraeMoro 00y4JaromemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOr'0) MaTepHuajia: HCIOJIb30BAHWE YCTHBIX W MUCBMEHHBIX HHCTPYKLUH,
YNPOILICHUE JJIMHHBIX CIOXHBIX (POPMYITMPOBOK MHCTPYKIIMH, pellIeHne C ONMOopoil Ha
aJITOpUTM, 00pa3el, UCIOIb30BAHUE CIIPABOYHON MH(OpMaLIUU.



MaremaTuka
S5 kaace

Kontponbshas padora Ne 1. Tema. HarypanbHblie uncna.

Kontponbsnas padota Ne 2. Tema. JleficTBuUs ¢ HATypalbHBIMU YUCIAMH.

Kontponsnas padorta Ne 3. Tema. Ucnons3oBanue CBOMCTB AeHCTBUI TTPU
BBIYHUCIICHUAX.

KonTtponbsnas pabora Ne 4. Tema. YTibl © MHOTOYTOJIbHUKH.

KonTtponbsnas padora Ne 5. Tema. Jlenumocts yuncen.

KonTtponbsnas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas pabora Ne 7. Tema. CnokeHue U BBIYMTaHHE IPOOEH.

KonTtponbshas padora Ne 8. Tema. YMHOKeHHE U JiejeHUE TPOOEH.

Kontponbsnas padota Ne 9. Tema. Jlecstuunbie npodu. CpaBHEHUE TECITUUHBIX
TpOOEeH.

Kontponbnas pa6ota Nel0. JlelicTBUsI C AECATUYHBIMU JPOOSIMHU.

Kontponbshas padora Ne 11. Tema. MtoroBast KoHTposibHas padora.
6 xnacc

Kontponbshas padora Nel. Tema. [lenumocTb HaTypajdbHbBIX YUCEIL.

KonTtponbsnas padora Ne2. Tema. O6bikHOBEHHAs! 1poOb. OCHOBHOE CBOMCTBO
TpoOHu.

Kontponbsnas padora Ne3. Tema. OtHomenue. [Iponopius.

Kontponwnas padora Ned4. Tema. [IporieHT.

Kontponbsnas pabora Ne5. Tema. YerbipexyronbHuk. @opmybl nepumerpa u
IJIOIIAIA MPSIMOYTOJIbHUKA.

KonTtponbshas padora Ne6. Tema. IlonoxxkurenbHble U OTpUIATENIbHBIE YHCTA.
CpaBHEHUE NOJIOKUTENBHBIX U OTPULIATEIIBHBIX YUCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BRIUUTAHUE TIOJIOKUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponbsnas pabora Ne8. Tema. YMHOXEHHE U JCICHHUE MOJIOKUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponenas pabora Ne9. Tema. IIpsimoyronbHas cuctemMa KOOpJMHAT.
JlnarpaMmBel.

Kontponbsnas padorta Nel(. Tema. ToroBast KoHTposbHast padoTa.

AureOpa
7 Kaace
Kourponenas pabora Nel. Tema. Apudmernueckue aectBus ¢
palOHAJIbHBIMU YUCIIAMHU.
Kontponpsnas padora Ne2. Tema. CteneHb ¢ HaTypajdbHBIM MOKa3aTEJIEM.
Kontponbsnas padota Ne3. Tema. bykBeHHbIE BbIpaKEHUS.
KonTtponbsnas padorta Ne4. Tema. MHOTOWIEHBI.
Kontponbshas padora Ne5. Tema. @opMyibl COKPAILIEHHOTO YMHOKEHUS.
Konrponbnas padota Ne6. Tema. JIuneitHOoe ypaBHEHHUE C OJTHOM MEPEMEHHOM.
KonTtponbsnas padora Ne7. Tema. CucteMbl TMHEHHBIX YpaBHEHUH.



Kontponbshas padora Ne 8. Tema. Koopaunats! u rpaduki.
Kontponbsnas padorta Ne 9. Tema. [lonstue pynkuuu. Jlunerinas GyHkius.
KonTtponbsnas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 knacc
Kontponbsnas pabora Nel. Tema. KBaapartueliii kopeHb. Apudmetrudueckuit
KBa/IpaTHBII KOPEHb.
Kontponenas pabora Ne2. Tema. Cremenb ¢ 1eNbIM IOKa3aTeJeM.
CrangapTHBIM BUJ YHCTIA.
Kontponsnas pabora Ne3. Tema. AunreGpamdeckas apoos. CoxkpaleHue
TpOOeH.
Kontponbshas padora Ned. Tema. JleiicTBus ¢ anreOpandyecKUMu ApoOsiMu.
KonTtponbshas padota Ne5. Tema. KBanpaTHble ypaBHEHHUS.
KonTtponbshas pabora Ne6. Tema. YpaBHeHUs, CBOASIIMECS K KBaJIpaTHBIM.
TexcToBbIe 3a1a4u, CBOASIINECS K KBaJAPATHBIM.
KonTtponbshas padorta Ne7. Tema. Cuctembl ypaBHEHHIA.
KonTtponbsnas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
KonTponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJIHON IEPEMEHHOM.
Kontponbsnas padora Ne 10. Tema. @ukuuu. yucioBbie GyHKIUU.
Kontponbsnas padorta Nell. Tema. iToroBast KOHTposbHast padoTa.
9 kn1acc
Kontponbshas pa6ora Nel. Tema. Uncna u BelYUCIEHUS.
KonTtponbsnas padora Ne2. Tema. YpaBHeHUs ¢ 0OTHON IEPEMEHHOM.
Kontponbnas padora Ne3. Tema. J[poOHO-paninoHanbHbIe ypaBHEHUS.
KonTtponbsnas padorta Ned4. Tema. Cuctembl ypaBHEHUM C IBYMsI IEPEMEHHBIMU.
KonTponsnas padora Ne5. Tema. JIuneiinbie HepaBeHCTBA C OTHON MEPEMEHHOM.
Kontponbsnas padota Ne6. Tema. KBanpaTHble HepaBeHCTBa.
Kontponwnas pabota Ne 7. Tema. KBanpatuunas pyHKIMs U €€ CBONCTBA.
Kontponwnas padora Ne 8. Tema. ApudmeTudeckas nporpeccus.
KonTponbshas padora Ne 9. 'eomerpuueckas nporpeccusi.
Kontponbsnas padora Nel(. Tema. UToroBast KOHTpoJibHas padora.

I'eomerpusn
7 Kaace

Kontponpnas pabora Nel. Tema. OcHOBHblE TIeOMETPUUYECKHE CBOWCTBA

npocTedmux Quryp.
Kontponbshas padora Ne2. Tema. CMexHbIE U BEPTUKAIbHBIE YIJIbI.
KonTtponbsnas pabora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEyTrOIbHUKOB.
Kontponsnas padorta Ne4. Tema. PaBHoOeipeHHBIN TPEYrOJbHUK.
KonTtponbsnas pabora NeS. Tema. [lapannenbHbie nmpsimble.
KonTtponbshas padora Ne6. Tema. Cymma yriioB TpeyrojabHHUKA.
Kontponbshas padora Ne 7. Tema. OKpyHOCTb U KPYT.
KonTponbHas pabota Ne6. Tema. torosast KoHTposibHast padboTa.

8 knacc
KonTtponbshas padora Nel. Tema. YeTbipeXyroabHUKH.



KonTtponpsnas pabora No2
JIMHUSA TPAICLHH.

KonTtponbshas padora Ne3.
KonTponbsnas padota Ne4.
KonTtponbshas padora NeS.
KonTtponbshas padora Neb.
KonTtponbshas pabora Ne7.

9 KJj1acce

KonTtponbshas pabora Nel.
Kontponbshas padota Ne2.
KonTponbsnas padota Ne3.
KonTtponbshas padora Ne4.
KonTtponbshas padora Ne5.
KonTtponbshas padora Neb.
KonTtponbshas pabora Ne7.

. Tema

Tema
Tema
Tema
Tema

Tema
Tema
Tema
Tema
Tema

. Cpenusia nuHus TpeyronbHuka. CpenHss

. [Imomane TpeyronbpHNUKa, MapaieIorpaMmma.
. [Imomaar mogoOHBIX HUTyp.

. Teopema IIudaropa.

. YTJIBI B OKPY>KHOCTH.

Tema. ToroBast KOHTpOJIbHAsI paboTa

Tema. Pemienue TpeyrojabHUKOB.
Tema.

[Tnomaay TpeyroabHUKA, YETHIPEXYTOJbHUKA.
. BekTopsl.

. JlexapToBbI KOOPIMHATHI HA IJIOCKOCTH.

. [IpaBunbHBIE MHOTOYTOJILHUKH.

. [Inomanpe kpyra u ero yacreu.

. UtoroBast koHTpoJibHas paboTa.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEGHOI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBaIUS K OOYYCHHI0O MaTeMaTHKE W IeJICHANpPABICHHON MO3HABATEIbHON
TeSTebHOCTH;

MOBBIIIICHHE YPOBHS  CBOCH  KOMIIETEHTHOCTH  4Yepe3  IMPaKTHYECKYIO
AESTeNbHOCTD, TPEOYIONIYI0O MaTeMaTHUECKUX 3HAHUH, B TOM YHCJIE YMEHUE YUUTHCS
y APYTHUX JIOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIINIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBHE FapaHTHI yCIeXxa;

cnocobHocTh oOyuarommxcs ¢ 3IIP k oco3HaHuiO CBOMX JE€(PUIMTOB U
MPOSIBJICHUE CTPEMJICHUS K UX MTPEOI0ICHUIO;

CIIOCOOHOCTH K CaMOPa3BUTHIO, YMEHUE CTABUTh JOCTH)KUMBIE 11ETIH;

YMEHHE pa3u4aTh ydeOHBIE CHUTYallMd, B KOTOPBIX MOXKHO JeHCTBOBAThH
CaMOCTOSITENIFHO, W CHTyalldd, TJe CJEeAyeT BOCIOJNB30BAThCS CIPABOYHOU
uHpOpMaIuelt Ui IPYTUMHU BCIIOMOTAaTeIIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH IEPEHOCHUTH TOJTYyUSHHBIE B X0/1¢ 00yUeHHs 3HAHUS B aKTyalIbHYTO
CUTYaIIo (TIpU pelIeHUH KUTEHCKUX 3a/1a4, TPEOYIOITUX MaTeMaTHUECKUX 3HAHUH );

CIIOCOOHOCTh OPUEHTUPOBATHCSA B TPEOOBAHUSAX U TMpaBHIAX MPOBEIACHUS
MIPOMEKYTOUHOW U UTOTOBOM aTTECTAIlNH,
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnaodenue ynugepcanbHolMu y4eOHbIMU ROZHABAMETIbHOIMU OCUCMEUAMU:

yCTaHABIMBaTh  NPUYUHHO-CICACTBEHHBIE CBSI3M B  XOJI€  YCBOEHUSA
MaTeMaTH4eCKOro MaTepHaa;

BBISIBJISITH N€QUIUT JTaHHBIX, HEOOXOIUMBIX ISl PEIICHUsS] MOCTaBICHHOM
3a/1auy;

C TIOMOUIBIO YUHUTENSI BHIOUPATh CIOCO0 pelIeHUs MaTeMaTUYECKOM 3a/1auu
(cpaBHHMBaTh BO3MOKHBIE BAPUAHTHI pELICHU );

NPUMEHSATh M MpeoOpa3oBbIBaTh 3HAKM M CUMBOJIBI B XOJ€ PEIICHUS
MaTeMaTH4EeCKUX 3a/1a4;

yCTaHABIIMBAaTh UCKOMOE U TAHHOE MPU PEUIEHUH MATEMAaTUYECKON 3a1a4U;

MOHUMATh U UHTEPIPETUPOBATHh UH(POPMAIUIO PA3THUHBIX BUJIOB U (HOpM
MIPEACTABIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1auu TpaUIECKUMH CXEMaMU;

3¢ ()EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAIHIO.

MOHUMATh U UCIOJIb30BAaTh MAaTEMAaTUYECKHE CPEICTBA HATJSAHOCTH (TpaduKy,
auarpaMMbl, TaOJMUIBI, CXeMbl W Jp.) I WUIIOCTpalldd, WHTEpIpeTaluH,
apryMeHTAaIluu.



Osnaoenue YHUGEpCcanbHblMU yueoOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B TPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJIEHCTBOBATh U HAXOJUTh 00IIIUE CTIOCOOBI pabOTHI; pabOTaTh B IPYIIIE:
HaxoJUTh OOIllee pelIeHHe W paspeniaTb KOH(GIUKTHI Ha OCHOBE COTJIaCOBaHUS
MO3UIIMK U Y4ETa UHTEPECOB; CAYIIATh NapTHEPA; POpMYTUPOBATH, APTYMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IUKTOB MPH HAJIUMYUH PA3HBIX TOUEK
3peHHs] W paspemarh KOH(DJIMKTHI HAa OCHOBE YyuéTa MHTEPECOB W IMO3UIMNA BCEX
Y4aCTHUKOB;

apryMEHTHPOBATh CBOIO TIO3UIIMI0O W KOOPAUMHUPOBAThH €€ C TMO3UIUAMHU
NapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEelIeHHs] B COBMECTHOM
NeSATeIbHOCTH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yibTaTa M
KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTUMH YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOUTUI IPOIYKT.

Osniadenue ynusepcanvbHolMu y4eOHbIMU PeYIAMUGHBIMU 0CUCBUAMU:

CTaBUTh 1M, BBHIOMpaATh M CO3/aBaTh AJTOPUTMBI IJIs PEIICHHUS Y4eOHBIX
MaTeMaTH4eCKUX MpoodiieMm;

IJIAHUPOBATh U OCYIIECTBIISITh JIESITEIHLHOCTh, HANPABICHHYIO Ha pEIICHUE
3aJlay UCCIIeIOBATENbCKOTO XapaKTepa.

dbopmynupoBaTh U yACPKUBATh Y4eOHYIO 3aJady, COCTABJIATh IUIAH W
MOCJIEJOBATEIBHOCTh JCHCTBUH;

OCYIIECTBJISITh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT YUYeOHON MaTeMaTHYECKOM
NeSATeNTbHOCTH;

aJIeKBaTHO OLICHUBATh MPABMUILHOCTD HUJIM OIIMOOYHOCTD BBITIOTHEHUS YUeOHOM
3a/1auu, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ pelieHus;

CIMYaTh CHOCOO ACHCTBUSI M €r0 pe3ysbTaT C 3aJaHHBIM ATAJOHOM C IIEJIbIO
OOHapyXeHHUs OTKJIOHEHU U OTJIUYHUHN OT 3TAJIOHA.

MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH Y4EOHOM
3a/1a4H;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIi pe3ylbTaT
NEATeIbHOCTH, OMNPEACNISATh MO3WTUBHBIE W3MEHEHUS W HAMpaBJICHUS, TPEOYOIIne
nanbHeuenl padoThl;

PEryJIUpPOBATH CIIOCOO BRIPAKECHUS IMOITUH.

NPEAMETHBIE PE3YJIbTATHI

Pe3ynbratel ocBoeHUs yueOHoro npenmMera «MaremaTuka (BKJtouas anreopy,
re€OMETPHUIO, BEPOSATHOCTh M CTATUCTHKY)», paclpejesieHHble MO rojaM oOydeHws,
bopMyIUpPYIOTCS 10 MPUHIUITY T0OABICHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, YKe
Ha3BaHHbBIE B MPEBIIYIINX roAaxX MO3UIUH, KaK MPaBUIIO, JJOCIOBHO HE MIOBTOPSIIOTCS,



HO YYUTHIBAIOTCS (pe3yJbTaThl OYEPENHOr0 TrojJa IO YMOJYaHUIO BKJIIOYAIOT
PE3yNbTATHI MPEAbIAYIIUX JIET).

[UIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS IIPUMEPHOM
PABOYEN [TPOTPAMMBI KYPCA «MATEMATUKA» (ITO TOJAM
OBYUYEHU)

OcBoenue yueOHOro kypca «MaremaTuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JOJDKHO oO0ecreunBaTh JOCTH)KEHUE CIEAYIOIIUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yJIbTAaTOB:

S KUIACC

Yucna u evivucnenun

OpHeHTHPOBATHCA B MOHATUSX U ONIEPUPOBATH HAa 0230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMM C HATYpaJbHBIMU YK CIIAMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YIIOPAIOUMBATH HATYpAJIbHbIE YKCIIa, CPABHUBATH B MPOCTEUILINX
city4astx OObIKHOBEHHBIE IPOOU, 1eCATUYHBIE APOOH.

CoOOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIUM
el YMCIoM 1 N300pakaTh HaTypaJIbHbIE YUCJIAa TOYKAaMHU Ha KOOPAMHATHOM (YHCTIOBOM)
MPSMOM.

Boimmonnatrs  apudmeTndeckue JEHCTBUS C HATypalbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CITydasX.

BoInosiHATE pOBEPKY, NPUKUAKY pPe3yJIbTaTa BEIYUCICHUMN.

OxpyrasTh HaTypajJbHbIE YUCIIA.

Pewenue mexcmoswix 3a0au

Pemate TekcTOBBIE 3a7auM apuU(PMETUYECKHM CIIOCOOOM M C TMOMOIMIbIO
OpraHM30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (TpH
HEO0OXOIMMOCTH C HAIIPABJIAIONIEH MOMOIIBIO).

Pemate 3amaum, copaepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUMYHMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 1I€HA, KOJTMYECTBO, CTOUMOCTH (IIPU HEOOXOAMMOCTH C
MCIOJIb30BAaHUEM CITPABOYHON MH(POPMAIIUN).

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS NPU PEUICHUU
3ajad.

[Tonb30BaThCS OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHbI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOpPOCTH; BBbIpaXkaTh OJHU €IMHMIIBI BEJIMYMHBI yepe3 napyrue (mpu
HEO0OXOIMMOCTH C OTOPO Ha CIPABOUYHYIO HHPOPMALIHUIO).

W3Bnekats uH(MOpManuio, MPEACTABICHHYIO B Tabiule, Ha CTOJ04YaTON
auarpaMmMme, HHTEpIPEeTUPOBATh MIPEACTABICHHbBIE JAHHBIE, HCTIOJIb30BaTh JaHHBIEC TPU
pElIeHUH 3aad.

Haznaonaa zeomempus

[lonb30BaThCsA T€OMETPUUECKUMU MOHATUSMU: TOUYKA, MpsAMasi, OTPE30K, JIyd,



yroJI, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpyBOIMTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpa, HMEIONUX (OopMy
W3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJOTHIO, TP HEOOXOJIMMOCTH IO BH3yaJIbHOH oOTOpe,
CBS3aHHYIO C yrjaMH: BEepIIWHA, CTOPOHA; C MHOTOYTI'OJbHUKAMU: YTOJ, BEPIIHUHA,
CTOpPOHA, IMArOHAJIb; C OKPYKHOCTBIO: PaANyC, TUAMET], ICHTP.

N300pakaTh W3Y4YEHHBIC TI'€OMETpHUYECKHE (QUTYPHl Ha HEJIMHOBAHHOW U
KJIETYaTONW OyMare ¢ IOMOIIBLIO IUPKYJISI ¥ IMHEHKH (ITOCJIE COBMECTHOT'O aHAJIN3a).

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM HM3MEPCHHEM C ITOMOIIBIO
JUHEHKH, CTPOWTH OTPE3KH 3aJIaHHOW JIJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOKWCTBA CTOPOH W YIJIOB MPSMOYTOJIbHUKA, KBagpaTa Il MX
MOCTPOCHUS, BEIYMCIICHUS TIOMIAIN U IIEpUMETpa.

Bbrauciareh mepuMeTp M IUIONIAJNb KBajapaTa, MNPAMOYTIOJIbHHKA, QUTYp,
COCTaBJICHHBIX W3 TPSIMOYT'OJBbHHUKOB, B TOM 4YHCIE (QUTYp, HU300pKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonb30BaTBCS OCHOBHBIMH METPHUYCCKUMH CIUHUIIAMH W3MEPCHHS JIJTUHBI,
TUIONIAH; BBIpAXKaTh OJTHU CIMHUIIBI BETUYMHBI Yepe3 Apyrue (Mpu HEOOXOIUMOCTH C
OIOPOH Ha CIPaBOYHYIO HHPOPMAIIHIO).

Pacrio3HaBaTh mapasuienenuies1, Kyo, UCIoJib30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS; HAXOIUTh U3MEPCHHMS MapajuIeienuIiea, Kyoa.

Bberauciare 00b€M KyOa, Mmapajuiesienuiena 1Mo 3aJaHHbIM H3MEPEHHUSIM (C
OIOPOM Ha aJITOPUTM Y4YEOHBIX ACHCTBUM), MOJIB30BATHCS CIUHUIIAMUA H3MEPCHUS
o0BbéMma.

PemaTte HecHIOXKHBIC 3a7a4d HA HW3MEpPEHHUE T'C€OMETPUUYCCKUX BEIUYHH B
MPAKTUYCCKUX CUTYyaHsIX (IpH HEOOXOIUMOCTH C BU3YaIbHOU OTIOPOH ).

6 KIIACC

Yucna u éviuucnenusn

OpHeHTUPOBATHCS B MOHATHUSIX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3AHHBIMH C Pa3IMYHBIMH BHJaMH YHCENl W CIHOCOOAMH WX 3aIUCH, MEPEXOIUTH
(ecyu 3TO BO3MOKHO) OT OJTHOM (DOPMBI 3aMKMCH YHCIIA K JPYTOM.

CpaBHUBaTh W YHOPSAOYMBATH IIETbIC YHCIA, OOBIKHOBEHHBIC W JCCATUYHBIC
ApoOu, CpaBHUBATH YKCIIA OJJHOTO U PA3HBIX 3HAKOB.

BemonHaTe apudmeTnueckue ASHCTBHSI C HATYPATbHBIMH H IIEITBIMHA YHCITaMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSIMH, MOJOKUTEITHHBIMU U OTPHUIIATEILHBIMU
YHCIaMHU.

BbaucnsaTh 3HaYSHUS YHCITOBBIX BBIPAXKCHUH, BBITIOIHATD MPUKUIKY U OIICHKY
pe3ynabTaTa BBIYUCIICHUH; BBIMONHITH MPE0oOpa30BaHMs UYMCIOBBIX BBIpKEHUH Ha
OCHOBE CBOMCTB apu(hMETHUUECKHUX JECHCTBU.

CoOTHOCHUTD TOUKY Ha KOOPIAUHATHOU MPSIMOW C COOTBETCTBYIOIIUM €i1 YUCIIOM
¥ n300pakaTh YnciIa TOYKaMH Ha KOOPAMHATHON MPSIMOM, HAXOAUTHh MOIYJb YUCIIA.

CoOTHOCHTH TOYKH B MPSIMOYTOJIBHOW CHUCTEME KOOpPAMHAT C KOOpAMHATAMU



9TON TOYKH.

OkpyrasTh LeNble 4YMcla U JecITHUYHbe apobu (mo oOpasily), HaXOAUTh
MPUOJINKEHUS YUCEIL.

Yucnoewvie u OykeeHHbvle 6bIPANCEHUA

OpueHTHPOBATHCA B OHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YpOBHE TEPMUHAMU,
CBSI3aHHBIMM C 3aMKChIO CTETICHHU YKCIIa, HAXOUTh KBaJpaT U KyO uucia, BEIYUCIATD
3HAYEHUS MTPOCTEMIINX YNCITOBBIX BBIPAKEHUM, CONEPIKALLNUX CTENCHH.

[Tonb3oBaThCs MpHU3HAKAMHU JETUMOCTH (MpU HEOOXOAMMOCTH C OMOPOM Ha
aNITOPUTM TpaBuUJia), packiaJblBaTh HATypaJibHbIE YHCIIA HA MPOCThIE MHOKHUTEIH.

Ilonvzo06amucs macuimabom, COCTaBIIATh IPOIIOPLUN U OTHOLIEHMS.

Hcnonb3oBaTh OyKBBI A1 0003HAUEHHUS YHMCEN NPU 3alMCH MAaTEMaTHUYECKHUX
BBIDAKEHUM, HAXOAUTh 3HAUCHUS OYKBEHHBIX  BBIPAXKEHUH,  OCYILECTBISS
HEO0OXOIUMbIE TOJCTAHOBKM W IMpeoOpa3oBaHus (C OMOpPOM Ha alropuTM Y4eOHBIX
JeNUCTBHI).

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

PemaTe MHOromaroBble TEKCTOBBIE 3adaud apU(PMETHUUYECKUM CIIOCOOOM C
OMOpOI1 Ha BOITPOCHBIN IUIAH.

Pemrats MpOCTENIINE 3a/1a4H, CBA3aHHBIE c OTHOILLEHHEM,
MIPONOPLUMOHAIIBHOCTBIO BEJIMYMH, MTPOLEHTAMH; PENIATh TPU OCHOBHBIE 3aJa4uM Ha
IpoOU U MPOIIEHTBHI.

Pemrate 3amaum, conep:Kaliye 3aBUCHMOCTH, CBS3BIBAIOIIAE BEJIWYUHBIL:
CKOPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJJUYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIOB3YS aprU(PpMeETUYECKUE TEHCTBUS, OLEHKY, TPUKUIKY;
MOJIb30BATHCS €AVHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYHUH.

CocTaBisaTh OyKBEHHbBIE BHIPAXKEHHSI IO YCIOBHUIO 3a7a4M MOCIE COBMECTHOTO
aHaIu3a.

W3Bnekate uHGOpMAIHMIO, TPEICTABICHHYIO B TaliuIaX, Ha JMHEHHOMH,
CTONOYATON WM KPYroBOM JuarpaMMax, HMHTEPIPETHPOBATH NPE/ICTABICHHBIE
JAHHBIE; UCIIOJIB30BATh JaHHBIE IPU PELIEHUH 3a]a4.

[IpencraBnars uHGOPMAIMIO C TOMOIIBIO TaOJIUILI, JTUHEWHON U CTOIOYATON
IUarpamMm.

Haznaonaa zeomempus

[IpuBonuTh mpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HMEIOUUX (opMy
M3YYEHHBIX T'€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOILBIO [TUPKYJIS, TUHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHON
U KJIETYaTOM Oymare U3y4eHHbIE MIIOCKUE TeOMeTpruIeckue PUrypsl U KOHPUryparum,
CUMMETPHUYHBIE (PUTYPBHI.

Nmerp mnpencTaBieHUE O TEOMETPUYECKUX TOHSTHSIX: PaBEHCTBO Guryp,
CUMMETPHUSI, OCb CAMMETPHUU, LEHTP CUMMETPHH.

HaxonuTe BEIMYMHBI YIJIOB U3MEPEHNUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJbl 3aJJaHHOM BEJIMYMHBI, MOJIB30BAThCS MPU PEIICHUM 3a4ad TpagyCHOW Mepoit
YIJIOB; PacIlO3HaBATh HA YEPTEKaX OCTPBIH, NPAMOM, pa3BEPHYTHIM U TYIION YTJIbL.



BbrauciaTe IIUMHY JIOMaHOHM, TNEpUMETp MHOTOYTOJIBHHUKA, I0JIh30BATHCS
SAVMHUIIAMHU U3MEPEHUS JTMHBI, BRIPAXKATh OJHU CAMHHIIBI U3MEPCHHUS JUTHHBI Yepes
ApyTHe.

HaxomuTe, UCIIONB3ys 4epTEKHBIE WHCTPYMEHTBI, PACCTOSIHUS: MEKIY JBYMSI
TOYKaMH, OT TOYKH JIO TIPSIMOM, JUIMHY ITyTH Ha KBaJIPAaTHOM CETKE.

Bbruuciare  miomanbk  (GUTYp, COCTABICHHBIX W3  MPSMOYTOJIBHUKOB,
WCITIOJIB30BaTh pa30reHne Ha MPSMOYTOJIBHUKH, Ha PaBHBIC (DUTYPHI, TOCTPAUBAHHUE 10
MPSMOYTOJIbHUKA; TIOJIb30BaThCS OCHOBHBIMH CIWHUIIAMH W3MEPCHHS TUIOIIAJIH;
BBIPQKATh OJTHU CAUHUIIBI N3MEPCHHSI IUTOIIAIN Yepe3 Apyrue (Ipu HeoOXOMMOCTH C
OTIOPOil Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

Pacrio3HaBaTh Ha MOACNIAX M HM300paKCHUSAX MUPAMUAYy, KOHYC, MHIUHAD,
MCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIETYATON OyMare mpsMOYTOJIbHBINA IMapajlIeICITUIIC].

Bbrauciare 00bEM TPSIMOYTOJIBLHOTO TMapajuiesenumneaa, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €IMHUIIAMH WU3MEPCHHUS 00BhEMA; BhIpAXKaTh OHU CIUHUIIBI U3MEPCHHUS
o0béMa uepe3 Apyrue (¢ ornopou Ha CIpaBOYHYIO WH(OpMAIIHIO).

PemaTte HecCOXHBIC 3aJaul HA HAXOXKJICHHUE TICOMETPUYCCKUX BEIUYHH B
MPAKTUYCCKUX CUTYAHUIX (IpH HEOOXOAUMOCTH C BU3yaJIbHOM OIOPOiA).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3VJIbTATBI OCBOEHUS ITIPUMEPHOM
PABOYEN ITPOI' PAMMEBI KYPCA «AJITEBPAy (ITO T'OJIAM OBYUYEHUS)

OcBoenue yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIOJDKHO oOecrieunBaTh JOCTHXKEHUE CHEAYIOIMX MPEeAMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Yucna u évivuucnenusn

BbeImonHATE, codeTas YCTHbIE W THCHbMEHHBIE TPUEMBI, apu(PMETHICCKHE
JACHCTBUSA C PallMOHATLHBIMH YHCIIAMHU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAXKCHHI, MPUMEHATH pPa3HOOOpasHEIC
CrIocOObI M TPUEMBI BBIUYMCIICHHS 3HAYCHHUU IPOOHBIX BBIPAKCHUU, COJEPIKAILIUX
OOBIKHOBEHHBIE U JACCSITHYHBIC TPOOH.

[lepexoauTh OT OgHOW (HOPMBI 3amUCH YHCENl K Apyroi (mpeoOpa3oBHIBATH
JCCATHIHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATUYHYIO NpoOh). CpaBHUBATH M
YIIOPSIIOYUBATh PAIIHOHAIBHEIE YHCIIA.

OKpyIJIATh YncCIa.

BBIMOTHATE MPUKHUIKY W OICHKY PE3yJIbTaTa BBIYMCICHHUH, OIEHKY 3HAYCHUN
YHCIIOBBIX BBIPAKEHUH.

BEIMOTHSTH IEWCTBHUS CO CTETICHSIMU C HATYPaJTbHBIMU IMTOKa3aTeNsIMU (C OTIOPOH
Ha CIPaBOYHYIO0 UH(POPMAITHIO).

[IpuMeHATh MpHU3HAKK JACTUMOCTH, Pa3IOKCHUE HAa MHOXHUTEIU HATYPaTbHBIX



YHCEll.

Pemate mnpocreiilme NpakTUKO-OPUEHTHUPOBAHHBIE 3a7aud, CBSI3aHHBIE C
OTHOIIEHHEM  BEJIIMYUH,  MPOMOPIUOHAIBHOCTHIO  BEIUYMH,  MPOLIEHTAMH;
MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUs 33724 C YUETOM OIpaHUYCHH, CBI3aHHBIX CO
CBOICTBaMU paccMaTpUBaEMbIX OOBEKTOB.

Anzedpauueckue svlparxcenus

OpueHTHpOBaTbCA B TMOHATHSAX M ONEpUpPOBaTh Ha 0a30BOM  YpOBHE
anreOpanyecKko TepMUHOJIIOTHUEN U CUMBOJIMKOM.

HaxonuTe 3HaueHusi OYKBEHHBIX BBIPQXKEHUW TNpU 3aJaHHBIX 3HAYCHUAX
NePEeMEHHBIX.

BoimosiHATh npeoOpa3oBaHus LEIOr0 BRIPAXKEHUS B MHOTOUJIEH MPUBEACHUEM
MOI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONIHAT yMHOXKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIbl KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH (C OMOpoit
Ha CIPaBOYHYIO0 UH(POPMAITHIO).

OcCyIecTBIsATh Pa3IOKEHUE MHOTOYWIEHOB HA MHOXHUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTEJNS, TPYNIUPOBKHU ClaraeMbiX, TPUMEHEHUS
bopmyn coOKpal€éHHOr0 YMHOKEHHUS (C OMOPO Ha CIIPABOYHYIO MHPOPMAILIHIO).

[IpumensTh npeoOpa3oBaHKsi MHOTOWIECHOB ISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MIPEAMETOB, U3 peajbHOU NMPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKa3aTeNAMH IS
npeoOpa3oBaHus BEIPAXKEHUM (C OMIOPOil HAa CIIPAaBOYHYI0 HHPOPMALIUIO).

Ypaenenusa u nepasencmea

PemaTte nuHeiHble ypaBHEHUS C OJHOW MEPEMEHHOH, MpPUMEHss MpaBHIIa
nepexo/ia OT UCXOIHOTO YpaBHEHUSI K paBHOCWIBHOMY emy. [IpoBepsiTh, aBiseTcs iu
YHCIJIO KOPHEM YpaBHEHHUS.

Nmets npencraBieHue o rpadUyeckux METoax MpHU PeIIeHUH JTUHEHHBIX
YPaBHEHHI U UX CUCTEM.

[lonOupaTes mnpuMepbl Map YHCEN, SBISIONUXCS pPEIIeHUEeM JUHEHHOro
YPaBHEHHUS C IBYMS IIE€PEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTU TpaUK JIMHEHHOTO YpAaBHEHUS C ABYMsI
NEePEeMEHHBIMU; MOJIB3YACHh IPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YpaBHEHUSI.

PemaTth cucteMbl ABYX JUHEHHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMHU, B TOM
guciie rpadudecku (C ormopoit Ha aJrOpUTM YUEOHBIX ACHCTBU).

CocraBasaTh (1ocae COBMECTHOTO aHalIM3a) U PeliaTh JUHEHHOE ypaBHEHUE UITU
CUCTEMY JIMHEWHBIX YpPaBHEHHMHA MO YCJIOBHMIO 3a/lauyd, HWHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3314 MOJIyYeHHBINA PE3yNbTar.

Koopounamowt u cpagpuxu. @yukyuu

N300paxkaTh Ha KOOPAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3alMChIBATh YHUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATAM;
cTpouTh rpaduku TMHeHHbIX QyHKUUNA. CTpouts rpaduk QyHkiuu y = kx +b.

OnuceiBaTh € TOMOUIBI0 (DYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXKIY



BEJIMYMHAMH ([0 aJITOPUTMY YUEOHBIX JIEHCTBUI): CKOPOCTb, BpPEMsl, PACCTOSHUE,
1IeHa, KOJIMYECTBO, CTOUMOCTD; POU3BOAUTEIIHLHOCTh, BpeEMs, 00bEM pabOTHI.
HaxonuTh 3HaueHne GyHKIMH MO 3HAYEHUIO €€ apryMeHTa.
[Tonumare rpadudeckuid crocod MNpeaCcTaBICHUS W aHanu3a WH(opMaIuy;
W3BJICKAaTh U UHTEPIIPETUPOBATH UHPOPMAIHIO U3 TPADUKOB peabHBIX MPOIECCOB U
3aBHCUMOCTCH.

8 KUIACC

Yucna u evivucnenun

Hcnonb3oBaTh HayajdbHBIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
qucesl JJI CpaBHEHHs, OKPYIJICHHS] W BBIUMCICHUHN; M300paxaTh JEHCTBUTEIbHBIC
Yyclia TOYKaMU Ha KOOPAUHATHOU MPSMOM.

[IpuMeHsAT, TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ysd MpPU HEOOXOIUMOCTH KalbKYJSTOP; BBITOIHIThH
npocTelme NpeoOdpa3oBaHUsl BBIPAKEHHUH, COJEpKallMX KBaJpaTHble KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MajbIX YHCEN C MOMOULIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzebpauueckue svlparxcenus

[IpuMeHsATh TMOHATHE CTENEHHM C LeJbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIUX CTENEHHU C LEJbIM MoKaszaTeineM (cC
MCIOJIb30BAaHUEM CITPABOYHON MH(POPMAIIUN).

BbINOJIHATE HECNOXKHBIE TOXKIECTBEHHbIE NPEeoOpa3oBaHUsl palMOHAIBHBIX
BBIPKEHUI HA OCHOBE NpPAaBWJI JEHCTBUW HAJl MHOTOUYJIECHAMHU M anreOpandecKUuMHU
TpOOsSIMU.

PackiianbiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumensTh nMpeoOpa3oBaHMs BHIPAKEHUM IS PELICHUs Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX MIPEAMETOB, U3 peajbHOM NMPAKTUKHU.

Ypasnenua u nepasencmea

Pematpe nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCIOJIB30BAHUEM CIIPABOYHOMN
uH(popMaIMi) U palMOHANbHbIE YPAaBHEHUS, CBOJASIIMECS K HHMM, CHUCTEMBI JIBYX
YPaBHEHHH C IByMS IEPEMEHHBIMH.

[IpoBoauTH MpOCTENIIINE NCCIAEAOBAHMS YPABHEHUH U CUCTEM YPAaBHEHHI, B TOM
qyclie ¢ NpUMEHEHHEeM TIpaduueckux npeacraBieHui (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WJIM CUCTEMa YpPaBHEHUU pElIeHUs, €CIM HUMEET, TO CKOJbKO, M Tp.) C
OMOPOW Ha aJTOPUTM YUEOHBIX IEUCTBUI.

[lepexoanTh OT cinoBecHOW (GOPMYIUPOBKM 3aladyu K e€ anreOpandyeckoi
MOJICI C TOMOIIbIO COCTaBJIEHUS YypaBHEHMsS] WU CHCTEMbl ypaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1au NIOJyYEeHHBIN pe3yJibTar.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH; PEIlaTh
JMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CUCTEMBI; 1aBaTh rpa)UyECKyIo
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUI HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu



OnepupoBath Ha 0a30BOM YpOBHE (DYHKIMOHAJIbHBIE MOHSATHUS U S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMNpENENsATh 3HAYCHHE (QPYHKIUU IO
3HAYEHHUIO apTyMEHTa; ONPEeNesATh CBOMCTBA PYHKIIUMU 1O €€ rpaduKy.

CTpouth rpaduKy IEeMEHTaPHBIX GYHKIMH BUIA , y =X, y =X,y =+/x ,y =

k; onmuceIBaTh CBOMCTBA YMCIOBOW QYHKIIMH 0 €€ rpaduKy (MIpu HEOOXOIMMOCTH C
X

HaIpaBJISIOUIEH TOMOUIBIO).

9 KUIIACC

Yucna u eviuucnenusn

CpaBHUBAThH U yIOPSAOYMBATH PALMOHAIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BrimoniHaTs apudmMeTuyeckure IeUCTBUS € PallMOHAIBLHBIMU YUCIaMU, codeTast
YCTHBIE U THCbMEHHBIE IMPUEMBI, BBIIOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU
YUCIIaAMHU.

HaxonuTh 3HaueHUs1 CTENEHEN C LEJIbIMU MOKA3aTEIIMU U KOPHEN; BBIUUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrJisiTh AEHUCTBUTENIBHBIE YHWCJA, BBIIOJHATH NPUKUIKY pe3yJibTaTra
BBIYMCJIEHUN, OIIEHKY YMCJIOBBIX BBIPAYKEHHIA.

Ypaenenusn u nepasencmea

Pemrats nuHeNHbIE U KBaAPATHBIE YPABHEHHUSI, YPABHEHHUS, CBOISALINECS K HUM,
npocrenime IpoOHO-pallMOHATbHbIE YPAaBHEHUS.

Pemate mnpocredine CHUCTEMBI JABYX JIMHEHMHBIX YpPaBHEHUH C JByMs
IIEPEMEHHBIMU M CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBIISIETCS
JUHENHBIM (IO BU3YaJIbHOM onope).

PemaTte mnpocTeiilivie TEKCTOBBIE 3alauyd alre0panyeckuMm CrocoooM ¢
MIOMOIIIBI0 COCTABJICHHUSI YPAaBHEHUS WJIM CHUCTEMBI [IBYX YpPaBHEHUW C JABYMS
MIEPEMEHHBIMU.

[IpoBoaNTH IpOCTEMILIKE NCCIETOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHUH, B TOM
quclie ¢ NPUMEHEHHEeM TIpaduuecKux MpeAcTaBiIeHU (yCTaHAaBIMBATh, UMEET JIH
ypaBHEHHE WJIM CUCTEMA YPAaBHEHUI pelIeHusl, €ClI UMEET, TO CKOJIbKO, U TIp.).

PemaTte nuHeliHbIE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA; H300paXkaTh
pElICHNE HEPABEHCTB Ha YHCIOBOM NPSIMOM, 3alHCBIBATH PELICHHE C IMOMOIIBIO
CHUMBOJIOB.

Pemrath cucteMsl JIMHEMHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; U300pakaTh PEUICHUE CHUCTEMbl HEPABEHCTB HA YHUCIOBOM
MIPSIMOM, 3aIIMCHIBATh PEUIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUH PA3ITUYHBIX 33/1a4.

Dynkyuu

PacriozHaBaTh (QYHKIIMM U3y4YeHHbIX BHJIOB. lloka3piBaTh CXEeMaTUYECKH
pacnoyiokeHHe Ha KOOPAMHATHOM MITOCKOCTH rpadukoB GyHKIMM BUaa: y = kx, y = kx

2 3 - o
+b,,y=ax + bx tc,y =X,y =X,y =§ B 3aBUCHUMOCTH OT 3HA4YCHHUU

K03 (PHUIIMEHTOB; ONUCHIBATH CBOMCTBA (PYyHKIIUH.
Ctpoutb 1 Hu300paxaTh CXeMaTHYECKU TpadUKu KBaAPATUUHBIX (YHKUIUMH,



OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHI 110 UX rpaduKam.

Pacrio3HaBaTh KBajpaTHuHyr (QYHKIHIO 1O (OopMysie, MPUBOAUTH MPUMEPHI
KBQJIPaTUYHBIX ()YHKIIHHA U3 peaTbHOM KU3HU, (U3HKH, TCOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacrio3HaBaTh apu(h)METHUCCKYIO0 H TEOMETPUUICCKYIO TIPOTPECCHH TPH Pa3HBIX
croco0ax 3agaHusl.

BBIOJIHATE ~ BBIYMCIICHWS C  HCIOJNB30BaHWEM (HOpMyJ »n-TO  4YIICHA
apuPMETHICCKOM M TEOMETPUYCCKON MpPOrpeccruid, CyMMBI TEPBBIX 7 HJICHOB (C
OIOPOH Ha CIPaBOYHYIO HHPOPMAIIHIO).

Pemats 3a1aun, CBA3aHHBIE C YUCIOBBIMU ITOCIEA0BATEILHOCTIMHU, B TOM YHCIIE
3aJlayd U3 peaNbHOW KHU3HM (C WCIOJB30BAaHUEM KaJbKyJIATOpa, ITM(PPOBBIX
TEXHOJIOTHIA).

IIJIAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATHI OCBOEHN ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPHUSI» (ITO TOJJAM OBYUYEHNS)

OcBoenue yueOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILETO
oOpa3oBaHus JIOJDKHO oOOecrieunBaTh JOCTHXKEHUE CHEAYIOIMMX MPeAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KIIACC

Pacrio3naBaTh n3y4eHHbIe reOMeTpUUEcKre (QUTYPBI, ONPEAEIATh UX B3aUMHOE
pacnoyiokeHue, Mu300pakaTh TI'e€OMETpUYEeCKHUe (UTypbl; BBIMIONHITh YEPTEKHU IO
YCIOBUIO 3ajauyd. M3MepsaTh JIMHEHHBbIE W YIVIOBBIE BEIWYMHBL. Pemare 3amadnd Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpyOyIo OIIEHKY JIMHEHHBIX U YTIIOBBIX BEJIMUYMH PEIMETOB B peajbHOMN
KU3HU, Pa3MEpPOB MPUPOIHBIX 00bEeKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO
MOPAJKY BEJIUYMHBI.

CTpouThb 4epTeKu K TeOMETPUUECKUM 3a]1auaM (C UCIIOJIH30BAaHUEM CMBICIIOBOM
OTIOPBI: HABOSIIUE BOMPOCHI /UK aJTOpUTMa YYEOHBIX IEUCTBUI).

Ilonp30BaTbCsd IpU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEILICHUH 3a/1a4.

IIpoBoauTe  [OKa3aTenbCTBA  HECIOXKHBIX  FEOMETPUYECKUX  TEOPEM.

ITonp30BaTbCs NMpPU3HAKAMU PABEHCTBA IPSMOYIOJIBHBIX TPEYTrOJIBbHUKOB,
CBOWCTBOM MEJMAaHbI, IPOBEAEHHON K THIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYTOJIbHUKA, B
pELICHUH TeOMETPUUECKHUX 3aa4 (C UCIOIb30BAHUEM 3PUTEIBHOM HATIIITHOCTH U/UITU
BepOAIbHOM OTOPHI).

Omnpenenars napayuieaIbHOCTb IPSIMBIX ¢ TOMOLIBIO YIIJI0B, KOTOpBIE 00pa3yer ¢
HUMH cekymas. Onpenenars MapajuIeNbHOCTh NPSIMBIX € IOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSIMOU 10 TOYEK APYroM MpsMOi.

Pemarte 3anaum Ha kiaeTyaToi Oymare.

[IpoBOAUTH BHIYUCIICHUS U HAXOAUTh YUCIIOBbIE U OyKBEHHbIE 3HAUYECHHUSI YTIIOB
B F€OMETPUUYECKUX 3a/a4ax C UCIIOJIb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U



MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU TEPECCUCHUH JBYX
MapajuIebHbIX MPSIMBIX CEKYIIEH. Pemarh mpakTUYecKWe 3aJayd Ha HaXOXKICHHUE
YIJIOB.

HNmets npeacraBiieHUe O NOHATUE TE€OMETPUUECKOTO MECTA TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpIbl W JIHaMeTpa
OKPYKHOCTH, MOJIb30BATHCSI UX CBOMCTBAMHU. YMETh IPUMEHATHh 3TU CBOMCTBA MPHU
pEILIEHNH 3a/a4.

OpueHTUPOBATHCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpYyXKHOCTU. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMU O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOYKE, U O TOM, UYTO
CEpEIMHHBIE TEPNECHAUKYISIPI K CTOPOHAM TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOU
TOUKE.

OpueHTUpOBaTbCSI B TOHATHUAX U OMNEpPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYKHOCTH, TEOpeMa O IEPIEHIUKYJIIPHOCTH KaCaTeJIbHOU U
paauyca, MpoBEIEHHOIO K TOUKE KACAHMUS.

Nmers mnpencraBiieHUEe O MPOCTEUIIUX TEOMETPUYECKMX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOILIBIO [UPKYIS U
JIMHECHKHU.

8 KUIACC

Pacrio3HaBaTh OCHOBHBIC BHUIBI  YCTBIPEXYTOJBHUKOB, UWX  DJICMCHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpHEHTHPOBATHCS B TIOHATHH — TOYKH IIEPECEUCHUS MEAMAaH TPEYroJbHUKa
(eHTpa Macc) B pelieHnuu 3a1ad.

BrnageTs moHsATHEM CpeHEH TUHUHM TPEYTOJIbHUKA U TPAIelud, MPUMEHSATh X
CBOMCTBA IPH PEIICHUU MPOCTEHIITNX TEOMETPUIECKUX 3a7a4. VIMeTh nmpeacTaBicHue
o Teopeme dajneca U TeopemMe O MPOMOPIMOHATBHBIX OTPE3KaX, MPUMEHATh UX IS
pelieHus NPakKTUIECKUX 3aj1a4 (C OMOpoi Ha 3pUTENBHYIO HATJISITHOCTH ).

[IpyMeHAT, TPU3HAKK MOAOOUS TPEYrOJILHUKOB B PEIICHUH HECIOXHBIX
r€OMETPUYECKUX 3a/1ad.

[Tonw3oBathest Teopemoit Iludaropa nms pemieHUs TeOMETPUUYECKUX U
MPaKTUYECKUX 3a/1ad.

Brnanerp TOHATHSMHM CHHycCa, KOCHMHyCa M TaHT€HCa OCTpPOro yria
MPSAMOYTOJILHOTO TpEyroibHUKA. [10630BaThCs STUMHU TMOHATHSAMH JUISI PEIICHHS
MPAKTUYECKUX 3a/1a4 (TIp1 HEOOXOAMMOCTH C OTIOPOM Ha aJTOPUTM IMPaBUIIA).

Boruncnare  (pa3nuuHbIMH - crioco0aMH) (C  OMOpPOM Ha  CHPABOYHYIHO
uHpopManMio) TUIOMAAh TPEYroJbHUKA U IUIONIAAM MHOTOYTOJBHBIX (UTYp
(monp3ysch, T/I€ HEOOXOAUMO, KAJIbKYJIATOPOM). [IpUMeHSTh MOJyYeHHBIE YMEHUS B
MPAKTUYECKUX 3aj/1auax.

Brnanerp TNOHATHUSMHM BOHCAHHOTO M I[EHTPAJIBHOTO YIJIa, HCIIOIb30BaTh
TEOpPEMBI O BIHMCAHHBIX yIJIaX, yriax MEXAy XopJaMH (CeKyIIMMH) U YIJIE€ MEXIY
KacaTeJIbHOM M XOPA0M MPHU PEIICHUHN MTPOCTEHIITUX T€OMETPUUECKUX 3a]1ay.



Bnanerp MOHSITHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOWCTBA
OINMMCAHHOTO YETHIPEXYTOIBHUKA TPU PEIICHUH MPOCTEHINNX 3a1a4.

[IpuMeHATh TONyYEeHHBIE 3HAHHWA HA TPAKTHKE — CTPOUTH MaTeMaTHYECKHE
MOJIETH JUTSI 3a/1ad PeasIbHOM KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
OpUMEHEHHEM ToM00us W TPUTOHOMETpHH (MOJIB3YACh, T/I€ HEO00X0IHUMO,
KaJIbKYJISITOPOM ).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHUE PYHKIIUU OCTPHIX YIII0B, HAXOIUTh C UX TTOMOIIIO
pa3IUYHbIE JIEMEHTHI MPSIMOYTOJIBHOIO TPEYTroJIbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYTrOJIbLHUKOBY»). HaxomauTh (¢ MOMOIIBIO KalbKyJsITOpa) JJIMHBI M YIJIBIL IS
HETaOJIMYHBIX 3HAUCHUM.

[Tons3oBaThess opMysIaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [IJI1 HAXOXJIECHUS COOTHOLICHUHW MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU (C ONIOPOl Ha CPaBOYHYIO MH(OPMAIIHIO).

Hcnonb3oBaTh TEOpEMBbl CUHYCOB M KOCHMHYCOB ISl HAXOXKJACHUS PA3JTUUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), MPUMEHSTh UX MPU PEIICHUU
MPOCTEUIIINX T€OMETPUUYECKUX 3a/1a4.

Brnaners nmoHatusiMmu npeodpa3zoBaHus MOJ00MUs, COOTBETCTBEHHBIX JJIEMEHTOB
noaoO0HbIX Guryp. [1oap30BaThCs CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX (GUTYD, YMETh
BBIYUCIIATH JUIMHBI M HaXOJUTh YIJIBI y TOJOOHBIX QUryp (1Mo ajroputMy y4eOHBIX
nevictBuil). IlpuMmeHsATH CBOMCTBA MOMOOMS B MPAKTUUECKUX 3aadax. YMeETh
MIPUBOIUTH MIPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MUPE.

[Tonp30oBaThecs TeopemMaMu (10 BU3YaJIbHOM OMOpPE) O MPOU3BEIACHUU OTPE3KOB
XOp/I, O IPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBAJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUN U (HU3UUYECKHUI
CMBICJI, MPUMEHSATH UX B PEIICHUN T€OMETPUYECKUX U PU3HUECKUX 3aa4. [I[puMeHsaTh
CKaJISIPHOE MPOU3BE/ICHUE BEKTOPOB /ISl HAXOKICHUS JJIMH U YTJIOB.

[Tonp30BaThCA METOJIOM KOOPAUHAT HA TJIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
r€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Biagete NOHATUSMU TPAaBUIBHOIO MHOTOYTOJIbHUKA, JIMHBI OKPYXHOCTH,
JUTUHBI 1T OKPYKHOCTU Y PaAUAHHOW MEPHI YIIIa, YMETh BEIUYMCIIATH IUIOMIAAL Kpyra
u ero yacted (c omopoil Ha crnpaBouHyro uHGopmaluio). [I[puMeHsATh MoNTyYeHHbIS
YMEHHS B IPAKTUYECKUX 3a]1a4ax.

Haxomuth ocu (MW TEHTPHI) CUMMETPUU GUTYpP, TPUMEHSTH JBUIKCHUS
IJIOCKOCTH B MPOCTEHIIUX CIydasix.

[IprMeHATh TOTYyYEHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHUYECKHUE
MOJIENIN JIJIs1 3a7a4 peaibHOM KU3HU M TPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIIEHUS C
MPUMEHEHUEM TOA00MsI W TPUTOHOMETPpUUECKUX (YHKIUN (MONB3YsACh, TIIE
HE00XO0UMO, KAJIbKYJIITOPOM ).



TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IAHUPOBAHKWE W KOJIMYECTBE YAaCOB, OTBOJMMBIX HA OCBOEHUE KaXKIOM TEMbl Y4EOHOro mnpeamera
«Marematuka» llpuMepHOll aganTHPOBAaHHONW OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUs
oOy4aromuxcs € 3aJepKKOM TNCUXUUYECKOTO pa3BUTHUS, B IEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoMm llpumepHoit
paboueii mporpamMmel yueoHoro npeamera «MaTemaTuka» 00pa3oBaTebHOM MpOorpaMMbl OCHOBHOT'O 0o011ero oopasosanus. [lpu
stoM OpraHu3auus BOpaBe caMa BHOCHTb HM3MEHEHUS B COJEpXaHUE U paclpeiesieHHe y4eOHOro marepuaia Mo roaam
oOydeHHMs, B TMOCJEA0BATEIbHOCTh H3YYEHHUS TEM U KOJMUYECTBO YAaCOB HA OCBOEHUE KaXIOHW TeMbl, ONpelesieHue
OpraHu3auroHHBIX (hopM o0ydeHus U T.1. OG0CHOBAHHOCTD JJAHHBIX U3MEHEHUH ONpeieNsieTcsl BHIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid YMK, uHauBuayanbHbIMU ICUXO()HU3UNUECKUMUA OCOOEHHOCTAMM KOHKpPETHbIX oOydaromuxcs ¢ 3I1P, crenenbro
YCBOEHHOCTH HMMH Y4YEOHBIX Te€M, PEKOMEHJAlUsMU 1O OoTOOpy M ajanTaluu y4eOHOro marepualia Mo MaTeMaTuKe,
[peACTaBICHHBIMU B [10SICHUTENBHOM 3aIIUCKE.

5 kaacce (e menee 170 u)

Ha3Baunmue
pazaeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BHIbI JI€ATEIbHOCTH oﬁyqamumxca

4acoB)
HarypajbHbie JHecsituyHasi cucrema cuucieHus. Psi HaTypanbHbIX yucel |UuTaTrh, 3anMcbiBaTh, CPAaBHMBATh HAaTypajbHBIE YHCIIA;
yucia. leiicrBust ¢ |Harypanbneiii psn. Yucno 0. HaTypanbHble uncia Ha KOOp-|y4acTBOBAThL B  OOCYMKIEGHMH CIOCO0OB YIOPSIOYMBAHUS
HATYPAJTbHBIMU nuHATHOM TmipsiMoil. CpaBHEHHUE, OKPYIJICHHE HATypajbHBIX | YUCEIl.
YyHCJIaAMM qucel. HN300paxaTh KOOPAMHATHYIO TPSAMYIO, OTMe4YaThb 4YHCIA

(43 u)

Apudmernueckue nIeHCTBHS € HATypaJbHBIMH  YHCIAMU.
CpoiicTBa Hylsd IpHU CIOXKEHUM U -YMHOXXEHHM, CBOMCTBa
eAVMHUIBl  npu  yMmHOxeHuu.  llepemecrurensHoe U
COYETATEIbHOE  CBOMCTBA  CJIOXKEHHS M YMHOXEHUS,
pacnpeoenumenbHoe CE0UCHE0 YMHOICEHUS.

TOYKaMHM Ha KOOPJIMHATHOM MPSAMOW, HAXOAUTH KOOPIMHATHI
TOYKH.

HccnenoBats cBoiicTBa HaTypaibHOro psijaa, uncen 0 u 1 npu
CJIO)KEHHUH U YMHOKCHUHU.

Hcnoub30BaTh NPaBUII0 OKPYIJICHUS HATYypaJIbHBIX YUCEII IIPU
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Jlenumenu u Kpammubie UHCIA, PA3JIOKEHUE 4YUCIA Ha
MHOXxuTenu. [lenenue ¢ ocrarkom. IIpocTeie M coctaBHBIE
yucna. Ipusnaxu denumocmu na 2, 5, 10, 3, 9.

CreneHsp ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.

Yucnosle BEIPAKEHUS; IOPSAIOK JCHUCTBUM.

Pemienne TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHUYECKHE JeHCTBUS,
Ha JBWKEHUE U MOKYIIKH.

HEO0OXO0IMMOCTH C ONOPOH Ha aIrOPUTM IIPaBUJIA.

BeinoiHaTs, apugMernyeckue AeHCTBHA C HATypaJbHBIMU
YlUC/IaMU, BBIYUCJAATH 3HAUEHHS YHUCIIOBBIX BBIPAXEHUH CO
ckoOkamMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BE/ICHUE B BUJIE CTEIIEHU, YUTATh CTEIECHH,
HCNO0Jb30BATh TEPMHHOJIOTHI0O (OCHOBaHUE, IIOKa3aTelhb),
BBIYUC/IATh 3HA4YeHUs] CTENEHEHd Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OTIIOPOA.

BbInNOJIHATL NPUKHMAKY M OLEHKY 3HAu€HUH YHUCIIOBBIX
BBIPKEHUI, Mpeljaratb 1 NPUMEHSTh NMPHEMBI NPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh MpU  BBIYUCICHUAX NepeMeCcTUTeNbHOEe U
coyeTarejbHOEe CBOWCTBAa CJOKEHHUS] W  YMHOKEHMS,
pacnpedenumenvroe ceoICmME0 yMHoMicenun; GopMyIpoBaTh
U TpPUMEHATh I[paBWia NpPeoOpa3oBaHUsl  YHCJIOBBIX
BbIPAKEHHU Il HA OCHOBE CBOMCTB apu(pMeTHYECKUX AelHCTBHI
NPH He0OX0AMMOCTH C HANIPABJISIONIEil TOMONIbIO.
®opmyMpoBaTh ONpefeJeHUusl JEIUTeNs U KpaTHOro (c
OTIOPOi! Ha aNITOPUTM MPABIIIA), HA3BIBATH JICITUTEIN U KPaTHbIE
Ylyclia; PacHo3HaBaThb IPOCTbIE M COCTaBHBIE YHCIIA;
(¢opmyIMpoBaTH M NIPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (c omopoli Ha anropuTM IpaBuja); MPUMEHATb
AJITOPUTM DA3JIOKEHUS 4YHUCIIa Ha MPOCThIE MHOXKHUTEIH;
HAXOJMTb OCTATKH OT JIEJICHUS U HENOJHOE YacTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O
HaTYypaJIbHBIX YUCIIaX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHL,
CTPOUTH BBICKA3BIBAHUSI M OTPUIAHUS BBICKA3bIBAHUNW O
CBOMCTBaX HATYpPAJIbHBIX YMCEI C ONMOPOH Ha oOpaser.

Pemiath TEKCTOBBIC 3aJa4Ml  apUPMETUYECKUM CIOCOOOM,
HCII0JIL30BATh 3aBHCHMOCTH MEX]y BEIMUYMHAMU (CKOPOCTH,
BpeMsi, pacCTOSTHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTb U Jp.) NpHU
HEO0XOIMMOCTH C UCTIONB30BAHUEM CIIPABOYHON MH(POPMALIUH:
AHAJIM3MPOBATH TEKCT 33/1a4H, nepe¢opMyJMpPOBaTh YCIOBUE,

41




U3BJIeKATh HEOOXOUMBbIE  JaHHBIE, yYCTaHABJIUBATD
3aBUCHUMOCTM MEXKJIy BEJIMYMHAMHU TpPU HEOOXOAMMOCTH C
HaIlpaBJSIOIIEH TOMOIIBO.

MopenupoBaTh XOJ PELIECHUS 3a/a4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIEL
IIpuBoauTh, pa3douparth
peLIeHNI TEKCTOBBIX 3a4a4.
C noMombI0 MeAarora OUEHUBATH IOJYYEHHBIH pE3yJabTarT,
OCYLIEeCTBJATHL  CaMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTD OIINOKH.

Pewamv 3a0auu ¢ nomowpto nepebopa 6cex 603MOMCHBHIX
6apuanmoe.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

pa3jIMuHBIC  PCUICHHA, 3allluCH

Harasanas
reomerpus. JJunuu
HA IVI0CKOCTH

(12 )

Touka, npsMas, oTpe30K, Jayd. Jlomanas. V3mMepeHue IIMHBI
OTpE3Ka, METPUYECKHE  E€AUHUIBl  WU3MEPEHUs  JJIMHBL
OKpyXHOCTb U KpYT.

[TpakTuaeckas padota «IlocTpoeHne y30pa U3 OKpyKHOCTEI.

VYrou. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYyNOW U Pa3BEPHYTHIA YIVIBL.

[Tpaktuyeckas padora «IlocTpoeHne yriaosy.

Pacno3znaBarp Ha uyeprexax, pHUCYHKax, ONHMCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M H300pazkaTh C ITOMOIIBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOOUMOCTH  TO
BU3YyaJIbHOW OIOpE): TOYKY, NPSIMYIO, OTPE30K, Jy4, YIroJl,
JIOMaHYy0, OKPY>KHOCTb.

Pacno3snaBath, NpUBOANTH NPHUMePBI OOBEKTOB PEATHLHOTO
MHUpa, UMEIUX (GOpMy H3YYEHHBIX (UTYp, OLEHHBATH HX
JIMHEWHBIE Pa3MeEpBL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTBI IS
MIOCTPOEHUS U U3MEPEHUS: M3MEPSATH UINHY OTPE3Ka, BETUUUHY
yria; CTPOMTb OTPE30K 33JaHHOM JUIMHBI, YroJ, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOTO pajuyca.

N3o00paxkath KoHQUTypallMu TreoMeTpuyeckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTE€d Ha HEJIWHOBAaHHOW U
KJIeTyaToil Oymare; mpeajaratb, OMUCHIBATH U 00CYKIATh
CIoco0bl, AJrOPpUTMBI TOCTPOEHHUS] TIOCIE COBMECTHOIO
aHajms3a.

Pacno3naBatb ¥ M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpAMOii, Pa3BEPHYTHIA  YTJIBL;
CPaBHUBATB YTJIbI.

BbIUncasiTH JUTMHBI OTPE3KOB, IOMAHBIX.

[MonumMaTh W MCHOJB30BATH NPH PpelIeHUH 3aaay
3aBHCHMOCTH MEKIY CIUHHIAMH METPHYECKON CHCTEMBI Mep;
3HAKOMHUTBCH C HEMETPUYCCKHMHU CHCTEMaMH Mep; BBIPAXKATh
JUTMHY B Pa3JIMYHBIX SAWHUIIAX U3MEPEHHS TIPU HEOOXOIMMOCTH
C OTOPO HA CIIPABOYHYIO HHPOPMAIIHIO.

HcceaenoBarh Gurypsl U KOHGUTYpaIum, UCTIONb3Ys IU(POBHIE
pecypchl.

OCTpBIH, TYIIOW,

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunbHbIE W HeMpaBUbHBIE ApoOH. OCHOBHOE
cBO¥CTBO ApoOu. CpaBHEHHE TPOOCH.

CroxeHue U BBIYUTAHUE OOBIKHOBEHHBIX ApoOei. CMemanHas
apoOb. YMHOXEHHE U JIeleHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3aay, coaepkamux ApoOu. OCHOBHBIE
3aJ1a4d Ha JpoOu.

[TpumeHeHre OYKB [UIs 3aTIMCH MaTEMAaTHYSCKUX BBIPAKEHHH U
MIPEAJIOKEHUH.

MopeaupoBath B Trpaduveckoil, mpeaMeTHOW ¢opme, C
MIOMOIIBI0 KOMITBIOTEPA TOHSATHUS M CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOU APOOBIO.

YuraTth ¥ 3aNUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE ApOOH,
Nnpeaarathb U 00CyKIaTh CIOCOOBI YIIOPSIOYUBAHUS JPOOCH.
N3o00paxkath  OOBIKHOBEHHbIE  ApoOM  TOYKAaMH  Ha
KOODAMHATHOW  IIPSAMOHM; HMCHOJB30BaTh  KOOPJIMHATHYIO
NPSIMYIO JUTSI CPABHEHUS IPOOEH.

®opmyIMpoOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpOOM C OIMOpOH HA MPaBUIIO;
HCIOJIb30BATh OCHOBHOE CBOMCTBO JPOOM VISl COKpaujenus
Opobeu u npugedenus OpobdU K HOBOMY 3HAMEHAMENO 8
npoCMeuuux Cay4asx.

IpeacraBasith Mo 00pa3lly CMemaHHYIO JpoOb B BHE
HENpPaBWIBHOM M  BBIAENATH IEJIYI0 YacThb 4HUCIa U3
HETPaBUIBHON Jpoou.

BoinoanaTs apudgmMernyeckue JeidcTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTBIX CIydYasx; HPHMEHATb CBOCTBa
apu(METHYECKUX ASUCTBUM IS pallMOHATIM3AIMN BEIYHCICHUH.
BbINOJIHATL NPUKHUAKY M OLEHKY pe3ylbTaTa BbIYMCICHUMN;
npeaarathb ¥ NPUMEHSITh PUEMBI IPOBEPKH BBIYUCIICHUH.

IIpoBoaANTHL McCIeN0OBAHUSL CBOWCTB Jpo0Oeii, Oomupasch Ha
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YUCJIOBBIE  DKCIIEPUMEHTHI
KOMIIBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3BIBAHUS O JIPOOSX,
NPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI.

Pemiars mpocreillime TEKCTOBBIE  3aJlayd, COAEpKallue
IpOOHBIE AHHBIC, W 3aJaYU HA HAXONCOEHUe YACmU Yeno2o U
Yeno2o no e2o Yacmu, @blAGIAAMb UX CXO00CMEA U PA3IUYUAL.
MopeaupoBath XOJ PEIIEHUS 3aa4d C MOMOUIbIO PUCYHKA,
CXEMBI, TaOJIUIIEL

IIpuBoauThH, pa3dupaTb, OLEHMBATHL DPA3JIUYHBIC DPEIICHMUS,
3alUCH PEIICHU TEKCTOBBIX 3aja4 MNpH HEOOXOJUMOCTH C
HaIIpaBJSAOIIEH TOMOIIBIO.

C nomombl0 meaarora OUEHUBATH TOJTYYCHHBIM Pe3ylbTar,

(B TOM umclie C TOMOIIBIO

OCYIIECTBJAThL  CAMOKOHTPOJb, HpOBEpsAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIIHOKH.
3HAKOMHTBLCS ¢ HCTOPHEli Pa3BUTUS APUPMETHKH.

Harasgnas MHOTOyroasHuKH.  UeTHIPEXYTOJIbHHK,  HPSAMOYTONBHUK, | PacmosHaBaTh, HM300paaTh C  IOMONIBIO  YEPTEKHBIX

reoMeTpus. KBaJIpar. UHCTPYMEHTOB M OT PyKHM, MOJEIMPOBaTh U3 OyMaru

MHOTOYTOILHIKH | TpevrombHuK. MHOTOYTOJIbHUKH.

(10 u TLT0MAb W TEPUMETp MPAMOYTOIBHHKA H MHOTOYTOIBHIKOB, | IPUBOIMTE MPHMEpPhI 00LEKTOB PEalbHOTO MHUPA, HMEIOIIHX
COCTABJIEHHBIX W3 IPAMOYTOJBHUKOB, €IMHUIBI HM3MEPEHHS bopmy  mHOTOyroOsBHNKA, IpAMOYroJIbHIKA, — KBaApaTa,
rurona. TIepHMETp MHOTOYTOJTBHIKA. TPEyroJbHUKA, OLEHUBATH HX JIUNHEHHbIE PA3MEPHI.

BbIYMCISATB: ITIEPUMETP TPEYTOJIbHHKA, IPIMOYrOJILHUKA,

MHOTOYI'OJIbHUKA; IUIOIIAAb MPSMOYTOJIbHUKA, KBajpara (Ipu
HEOO0XOIMMOCTH C OTIOPOl Ha alITOPUTM YIEOHBIX JIEUCTBUI).
N3o00pakarb OCTPOYTOJIbHBIE, MPSIMOYT OJIbHbBIE u
TYNOYTOJIbHBIE TPEYrOJIbHUKH.

CrpouTth Ha KieTyaTo Oymare KBajapaT M HPSIMOYTOJIbHHK C
3aJJaHHBIMM JUIMHAMU CTOPOH.

HccaenoBarh cBOiCTBA IPSAMOYIrOJIbHUKA, KBajpara IIyTEM
OKCTIEPUMEHTa, HAOIIOACHUS, W3MEPEHHUs, MOJCITUPOBAHMUS,
CpaBHMBATh CBOMCTBA KBaJpaTa U MPSIMOYIrOJbHUKA.
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Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS O
MHOTOYT'OJIbHUKAX, IPUBOANTH NPUMePbI U KOHTPIPUMEPHIL.
HccaenoBarh 3aBHCMMOCTBD IIIOIIAM KBAJApaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoub30BaTh CBOMCTBA KBAJAPAaTHON CETKH IS ITOCTPOCHUS
¢uryp;  pa3duBaTh  TPSAMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH; COCTABJATHL (QUTYpHl U3 KBaJparoB U
MPSIMOYTOJIBHUKOB M HAXOIUTh UX IJIOLIA/b, Pa30UBaTh (GPUTYPHI
Ha IPSIMOYTOJIBHUKY M KBaJApaThl U HAXOAUTh UX IJIOIAAb (IpU
HEO0OXO0IMMOCTH C HANpPaBJISIOUIEH TOMOIIBIO).

Beipaxatrh BenMUMHY IUIOIIAAM B Pa3IMYHbIX E€AMHUILAX
U3MEpPEHUs METPUYECKOM CHUCTEMBI MEp, HCNO0Jb30BaTh
3aBUCMMOCTH MEXIY METPUUYECKHMH €IMHUIAMHU H3MEpPEHUs
IUIOUIaM TPU HEOOXOJUMOCTH C ONOpPOM Ha CIPAaBOYHYIO
nH(pOpMaIHIO.

3HaKOMHMTBCSI € MNpPUMepaMH NPUMeEHEHHMs IUIOLAAN U
IepuMeTpa B IPaKTUYECKUX cuTyanusx. Pemarb 3agaum u3
peasIbHOM KU3HHU, IIPU HEOOXOAUMOCTH € ONOPOM Ha aJlrOPUTM
IpaBUiIa, 00CYKIATh Pa3IHYHbIE CIIOCO0OBI PELICHNUS 3a/1a4.

JlecaTUUHBIE
npoou
(38 u)

Hecsituunas 3anuck apobeit. CpaBHEHUE TECATUIHBIX POOCH.

JIeHCTBHS ¢ NECATUYIHBIMU APOOSIMU. OKpyenieHue 0ecsmuiHblx
opobeil.

Perienne TEKCTOBBIX 3ajay, cojepkanmx aApoou. OCHOBHbBIE
3aJ1a4ud Ha JpoOu.

IIpeacraBasith JecATUYHYIO ApoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3alMChIBATh, CPABHUBATHL JIECATHYHBIE IpoOH,
npegjaratb W 00Cy:KIaThb CHOCOOBI  YNOPSAOYMBAHUS
JECATUYHBIX APOOEH.

N3o0paxath necaTuyHble ApoOM TOUYKAMM HAa KOOPIMHATHOMN
MIPSIMOM.

BpISIBJSITH €X0ACTBa M Pa3iuyMs IPaBWI apUPMETHUECKUX
JEWCTBUH ¢ HATYPAIbHBIMH YHCIIAMH U IECITUYHBIMH POOSIMHU,
II0CJIE COBMECTHOTO aHAJIN3A.

BoInmoJiHATL apudMeTHYECKUE JEHCTBUS C JIECATUYHBIMU
IpoOsSMHU; BBINOJIHATH NPHUKUAKY M OLEHKY pe3yibraTa
BBIYUCIICHU.

IIpumensith cBoiicTBa apudMeTHUECKUX MAEHCTBHHA yIs
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palMoOHAIN3allUH BEIYUCIICHHI.

Ilpumename npaguno okpyzieHus OecamuyHvlx Opodeil, TIPU
HEOOXOUMOCTH C BU3YaJIbHOU OTIOPOH.

I[IpoBoauTh HCCAETOBAHUS CBOWCTB JCCATUYHBIX APOOEH,
ONUPAsICh HAa YHUCIOBBIE HSKCHEPUMEHTH (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBathb UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUSA O JPOOSX,
NPUBOAUTL  TNPUMEPbI U  KOHTPOPHUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKAa3bIBAaHUMH.

Pemiars npocreiilime TEKCTOBBIE 3aJaud, COJEpXkKaLIUe
IpoOHBIE TaHHBIC, U HA HAXOMCOEHUE YaCmU Yelo20 U Yeno2o no
€20 yacmu; BbIAABJISITh UX CXOJCTBA U Pa3IuYHUsl.
MoaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIbIO PUCYHKA,
cxeMbl, Tabmuipl. Pa30upaTe pasnuuHble pPEUICHMS, 3alUCU
peLIeHNI TEKCTOBBIX 3a4a4.

OnepupoBaTh IPOOHBIMU YHCIIAMU B pPeaTbHBIX >KU3HCHHBIX
CUTYaIHsIX.

C nomombl0 nmeaarora OUEHUBATH TOJTYYCHHBIN Pe3ylbTar,
OCYHIECTBJIATH  CaMOKOHTPOJb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIHUOKHU.

3HAKOMHTHCS ¢ HCTOPHUEI PAa3BUTHS APUPMETHKH

Harasianas
reoMeTpus.
Tesa u purypsi
B MIPOCTPAHCTBE
(9 9)

Mmnoeoepannuku. Hzobpascenue muocoepannuxos. Mooenu
NPOCMPAHCMEEHHBIX M.

IpsamoyeonvHuiti napannenenuneo, kyo. Pazeépmru kyoa u
napannenenuneoaq.
00vém Kyba, npsamoy20ibH020 Napalielenuneod.

Pacno3HaBaTh Ha 4YepTeikax, PHUCYHKAaX, B OKPYKaloLeM
MHpe MIPSIMOYTOJIbHBIN TapayieNienuIe]], Kyo, MHOTOTpaHHHKH,
ONHUCHIBAThb, MCHOJb3yS  TEPMHHOJIOTHIO, OLEHHBATh
JIMHEWHBIE Pa3MeEpBL.

I[IpuBoauTs NMpuMepbl 0OBEKTOB PEATHHOTO MHPA, UMEIOMINX
(¢bopMy MHOTOTpPaHHHKA, MPSIMOYrOJHHOTO Mapaliesenure/a,
KyOa.

N3006paxkats Ky0 Ha KJIeTYaTON Oymare.

HccaenoBarb CBOliCcTBa KyOa, IIPSIMOYT'OJIBHOTO
napajuleJienune1a, MHOTOIPaHHUKOB, HCIHOJb3Ysl MOJENIU IpU
HEO0OXO0IMMOCTH C HAIPAaBJIAIOLIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM Kyb0a W mapajuleNenuiena.
MopenupoBaTh Ky0 ¥ Tapajuielienunel U3 OymMaru u mpouux
MaTepHasoB, Mo 00pasiry.

Haxoauth u3MepeHus, BBIYUCIAATH IUIOIIAIb MOBEPXHOCTH;
00BEM Kyba, IPSIMOYTOJIBHOTO MapaijielieNuIeaa ¢ Omopoi Ha
AITOPUTM Y4eOHBIX JIECHCTBHIA; HCCAe10BATH 3aBHCHMOCTh
o0B€ma Kyba OT JTMHBI ero pedpa.

Ha0nrogate M NPOBOAUTH AHAJOTMM MEXIY TOHATUAMU
TUTOIIA M ¥ 00BEMA, TIEpUMETPA | TIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
MHOTOTPaHHUKAaX, NPUBOAMTH INPHMepPbl U KOHTPIPUMEPHL.
PemaTe 3a1a4m 13 peanbHOU KU3HU.

IloBTOpEHUE
1 000011IeHHEe
(10 u

IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 5 Kiacca,
00o01IeHne 3HaHUH.

BeryucasaTe 3Ha4€HUsI BEIPDAXKECHU, COIEpKAIINX HATypaJIbHbIE
9uclia, OOBIKHOBEHHBIC W JICCATUYHBIC JIPOOH, BBITIONHSTH
npeoOpazoBaHus YKces MPU HEOOXOIMMOCTH C HaIpaBJIsIoen
IIOMOIIIBIO.

BuiOupaTs cmocod cpaBHEHMsS ~ 4YHCENl, BBIYUCIICHUMH,
NpUMEHSATh CBOWMCTBA apu(METHUYCCKUX JCHUCTBUHM IS
paloHaIN3aluy BEIUMCICHUN.

OcyumecTBaATh CAMOKOHTPOJIb BBINOJHAEMBIX ICUCTBUNA U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCIICHUM.

Pemiats mpocreiiiume 3agauM M3 PEAIbHOW  KU3HHU,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUA Ui pelIeHUs 3aja4d U3
APYruX y4eOHBIX PEAMETOB.
Pemiate mnpocreiimme 3axauu
CPABHUBATH  CHOCOOBI  pELICHUS
pPanuoHAJIBLHBIN C110CO0.

Pa3HBIMU
3aJ1a4H,

crocodamu,
BbIOUpPATH

6 kaacc (He menee 170 u)

47




Ha3Banmue
pazaeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BH/IbI JI€ATEIbHOCTH oﬁyqamumxca

4acoB)
HarypaabHble Apudmernueckue necTBUs ¢ MHOTO3HAYHBIMU HATYPaIbHBIMY | BLINOJIHATE apuMeTnyeckue AeiicTBUSI C MHOTO3HAYHBIMH
qyucjaa yucaaMu. UYucIoBble  BBIPAKEHHS, TOPSIOK  JICHCTBUM,|HATypaJdbHbIMU UHCIAMH, HAXOAWUTH 3HAYEHUS] YHCIOBBIX
(30 ) UCTIOJIb30BaHNE CKOOOK. OKpyTiieHHue HaTypadbHBIX YHCEN. BBIPAKEHUI CO CKOOKaMM U 0€3 CKOOOK; BBIYMCJISTH 3HAYCHUS

Jlenutenu U KpaTHbIE YMCIA; HAUOOALWULL 0OWULL Oelumens U

HAaumeHbvulee 061/1468 KpamHoe.

Paznoxxenue umcia Ha NOpocTble MHOXUTENW. [lenumocTh

CYMMBI U NTPOU3BEAECHUS. [[eIeHne C OCTaTKOM.
Pemenne TEKCTOBBIX 3a/1a4.

BBIPAXKEHUH, COJEPIKAINUX CTEIICHU.

BbINOJIHATL NPUKHAKY M OLEHKY 3HAUCHUH YHCIIOBBIX
BBIPAKEHUI, NPUMEHATHh NPUEMBI IPOBEPKH pe3yJIbTaTa.
Hcnonp30BaTh MpU  BBIUMCICHUAX MepeMecTHTeJbHOe H
coyeTarejbHOEe CBOMCTBA CJIOKEHHSI M  YMHOXKEHWHS,
pacnpedenumenvHoe C60UCHE0 YMHONCEHUA ONMHOCUMEIbHO
Cl0JceHus, CBOMCTBA apU(PMETHYECKHUX 1eiiCTBHIA.
HccnenoBarb  4yuCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YU CJIOBBIC OKCIICPUMCHTEI.

®opmyaupoBaTh ONpeleJeHUsl JCIUTENlss U KpaTHOrIo,
HauOOJIBIIET0 OOILIEro JAeNHUTeNs W HAWUMEHBIIEro OO0IIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YMCEJ; HMCIOJb30BaTh ITH
MOHATHS MPU PELICHUH 33/1a4 (P HEOOXOAMMOCTH C OIIOPOH Ha
QJITOPUTM IPaBUTIA).

IIpuMeHSTH AArOPUTMBI BBIYMCIEHUS HAWOOJBIIETO0 OOIIEro
AETUTENs] ¥ HaMMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCET,
AJITOPUTM Pa3JIOKCHHUA YK Ciia Ha ITPOCTHIC MHOKUTECIIH.
HccaenoBarb cBOiCTBA JEIMMOCTH CYMMBI U IIPOU3BEICHHUS
YHCEJNl C OITOPOM Ha BOIIPOCHBIM IUIAH.

IIpuBomuTh, nNpUMepbI 4YMCEN C 3aJaHHBIMM CBOWMCTBAMHU,
Pacno3HaBaTh BepHbIE M HeBePHbIE YTBEP)K/ICHUS O CBOMCTBAX
qucell, ONpPOBeprarb HEBEPHbIE YTBEPKICHUS C IOMOUIbIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTemMaTH4ecKHe  NpPeNJIOKeHUS] C
MTOMOIIIBIO CBSI30K «H», «UJIH», «ECIH. .., TO...» M0 00pas3iy.
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PemiaTh TeKCTOBBIE 33a4H, BKIIFOYAIOIINE TIOHATHS JIEIUMOCTH,
apu(METHYECKHM CITIOCOOOM, HCIOJB30BaTh mepedop Bceex
BO3MOJKHBIX BAPHAHTOB C OMOPO Ha BOIPOCHBIH TUIaH.
MopeaupoBaTh XOJ pEIICHHUS 3a/a4d C MOMOUIBI0 PHUCYHKa,
CXEMBI, TaOJIUIIEL

[TpuBoaNTH, pa3z0HMpaTh, OLEHUBATH PAa3JMYHbIe peLIeHUs,
3alMCH pelleHN#i TeKCTOBBIX 3a/ay C HaIpabJsromei
MTOMOIIIBIO.

Kputnyeckn oreHMBaTh MOJY4YEHHBIH pe3y/bTaT, HAXOAUTh
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPsisi OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

Ilepnenouxynsapuvle npawvie. Ilapannenvrvle npsavvle.

Paccrosnue mexnay qBymMs TOUYKaMH, OT TOYKH JI0 NPSIMOMH,

JUTMHA ITYTH HA KBAJIPATHOM CETKE.
Ipumepwl npsimuix 6 npocmpancmee.

PacnosHaBarh Ha ueprexax, PHUCYHKax Cilydad B3aWMHOIO
PacroJIOKEHUS ABYX MPSMBIX.

MN300paxkars ¢ 1NOMOIBI0 YePTEKHBIX HHCTPYMEHTOB
KJIeTyatoii Oymare JBe TIepeceKaromuecss TMpsMble, JIBE
napajuleJbHbIe MPSAMBIE, CTPOUTH NPSIMYIO, IEPIEHIUKYISIPHYIO
JTAHHOH.

IIpuBoanTh npuMepsbl MapajuIeIbHOCTH "
NEPIEeHIUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYrOJIbHMKAaX MEPHEHAUKYISIPHbIE U
napajuiesibHble  CTOpOHbL. M300pamaTh MHOTOYTOJBHUKH C
napajuieIbHBIMU, IEPIEHANKYIIPHBIMA CTOPOHAMU 10 00pasIy.
Haxoautph paccrosiHue MEXIy JIBYMsS TOYKaMH, OT TOYKH 0
NpsIMOM, JIMHY IIyTM Ha KBAJpaTHOM CETKE, B TOM 4YHUCIE
UCIOJIB3YS ITU(PPOBBIE PECYPCHI.

Jpodu
(32 v)

OObIKHOBEHHAsT  Jpo0Ob,  OCHOBHOE  CBOWCTBO

cokpaieHue 1pooeit. CpaBHEHHE U YIOPSAI0UYHNBAaHUE IPOOEH.

JlecsaTuaHbie ApOOU M METpUYEcKasi CHCTEMa Mep.

npoou,

Apudmernueckue  OeWCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMUA Z[pO6$IMI/I.

n

CpaBHMBATBH U YNOPSIA0YMBATHL JpoOH, BHIOMPATH CHOCOO
CpaBHEHHUS JIPOOCH.

IpeacraBasith JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUE JECATHYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE NpeICTABJIeHUs] JPOOHBIX YHCEN TpH HX
CpaBHEHHH, NP BBIYUCICHHUAX (TP HEOOXOAUMOCTH C
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Otnomenue. Jlenenue B JaHHOM OTHomeHUH. Macuma0,
MPOIOPLHSL.

[TonsTe mporeHra. BoluncieHne npoieHTa OT BEIMYUHBI U
BEJIMYMHBI 110 €€ IIPOLICHTY.

Pemenne TeKCTOBBIX 3aja4, COAEPKALIMX APOOU U IPOLIEHTHI.
[Tpaktudeckas padora «OTHOLICHNE JJIHMHBI OKPYKHOCTH K €€
TUaMETPY».

HaIPaBJIAIOIIEH TOMOIIIBIO).

Hcnoab30BaTh JAECATHYHBIE JApOOM TIpU TNpeoOpa3oBaHHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinoauaTs apugMeTnyeckue 1eiicTBUs C OOBIKHOBEHHBIMH U
JECATUIHBIMH JIPOOSIMHU.

BeI1uucasaTob 3HAYCHUS BBIPAKECHUM, COJZIEpKAIIUX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOH,  BBITOJHATH
npeoOpa3oBanusi JpoOei, BHIOUPATH CHOCO0, NPUMEHSATH
CBOICTBA apu(PMETHUECKUX ICUCTBHHA I pallMOHATU3AINU
BBIYUCIICHUM.

CocTaBisiTb OTHOIIEHHS U MPONOPLUH, HAXOAMTH OTHOLICHHE
BEJINYMH, JETUTh BETMYUHY B JAHHOM OTHOIIEHUH.

Haxoauth 3KcnepMMeHTAJbHBIM NYTEM OTHOILIECHUE JJIMHBI
OKpY)KHOCTH K €€ juamerpy (Ipu HEOOXOAMMOCTH C
HaIpPaBJIAIONIEH TOMOIIIBIO).

Haxoauth Mmacmitald 1uiaHa, KapThl M BBIYUCISTH PACCTOSIHHUS,
HCIO0JIb3YS MacllITad ¢ ONMOPOM Ha aJTOPUTM Y4€OHBIX IEHCTBUH.
OO0BACHATH, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI peUu CO
CIIOBOM «IIPOLIEHT». BbIpaskaTh MpOLEHTHI B Ipo0sX U ApodU B
IIPOLIEHTAaX, OTHOILIEHHE ABYX BEJIMYMH B IIPOLIEHTAX.
Bo1unceasiTh MPOLEHT OT YKCJIA U YUCIIO 110 €0 MPOLEHTY.
OxpyrasTh qpoOu U MPOLEHTHI, HAXOAUTh MPUOIMKEHHUS YHCEI
IIPU HEOOXOIMMOCTH € UCTIOJIb30BAaHUEM BU3YaIbHOU OTIOPBHI.
Pemartp 3agjauM Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxX0XJAeHHE ApoOU (IpOLEeHTa) OT BEIMYUHBI U BETMYUHBI 110 €€
npoOu (TIPOIEHTY), IpoOHu (MPOIEHTa), KOTOPBIA COCTABIISICT
onHa BenuuMHa oT gapyroi. IlpuBoamTh, pa3zdupars,
OLICHMBATDH PA3JINYHbIC PEILEHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 IIp1 HEOOXOIMMOCTH C HAIIPABJISAIOLIEH TOMOIIBIO.
N3Baexkars wuHpopMamuo u3 TAOMUI] ©  JUArpaMM,
MHTEPIPETUPOBATH TaOJIMYHBIC JaHHBIE, OTIPEEIATh
HauOOoJbIlIee U HAMMEHBLIEE U3 MPEACTaBIEHHBIX TaHHBIX.
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Harasauas
reoMeTpusi.
Cummerpus
(6 9)

Ocesas CUMMempust. [leHmpa]leafl CUMMeMPUZL.

Ilocmpoenue cummempuyHix uyp.
Cummempus 6 npocmpancmse.

Pacno3zHaBaTh Ha yepTekax U M300paKEHUSIX, H300pakaTh OT
PYKH, CTPOMTH C MOMOIIBIO MHCTPYMEHTOB (QUTYPY (OTpE3OK,
JIOMaHyl0, TpPEYroJIbHUK, TMPSAMOYIOJbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JaHHOM OTHOCUTEIBHO NIPSIMOM, TOYKH C
HaIIpaBJISAOIIEH TOMOIIBIO.

HaxoauTh npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUDE.
MopeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCUTENIBHO TPSMOM; KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
KOH(UTypaInu, UCIOJIb3ys CBOHCTBO CHMMETPHUH, B TOM YHCIIE C
MIOMOIIIBIO IIU(POBBIX PECYPCOB C OTIOPOI HA aNTOPUTM yIeOHBIX
JNEUCTBUMN.

Bripaxenus
¢ OykBamMu
(64)

[Tpumenenne OyKB IS 3aIMMCH MaTEMAaTUICCKUX BBIPAKESHUN U
MpEeIIOKEHUN.  ByK6eHHble  8bIpadCceHusi U YUCLOBble
NOOCMAHOBKU.

BykBeHHBIC paBeHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DOpMyIIBL.

Hcnoan3oBath OyKBBI 1Jisi 0003HAUEHHUS YHCEI, NMPU 3aMUCH
MaTEeMaTHYeCKUX  YTBEPXKICHHM, COCTaBISATh  OYKBCHHBIC
BBIPAXKEHUS TI0 YCIIOBUIO 33/1a4H.

HccaenoBarb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCIIOJIb30BaTh OYKBBI IS UX 3aIUCH.

BoruncasTe 9uCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAKCHUS TIPH
3aJJaHHBIX 3HAUYEHUSIX OYKB C OMOpPOW Ha alrOpUTM y4eOHBIX
JICUCTBHI.

3anuceiBaTh dopmyJibi: nepuMerpa u TLTOIIAN
MpSIMOYTOJIbHUKA, KBajJipaTa; UIMHBI OKPYKHOCTH, TUIOIIAAH
Kpyra; BHINOJIHSITH BRIYHCIEHHUS 110 3TUM (hopMyIiam.
CocTaBasiTb (opMyJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTH; TPOU3BOJUTEIBHOCTh, BpeMs, O00bEM pabOTHI;
BBITIOJTHSATH BBIYUCIICHHS 10 3TUM (OpMysIaMm.

HaxoauTh  HEW3BECTHBIH  KOMIIOHEHT  apUPMETHUECKOTO
JICUCTBHUSL.

Harassagnas
reoMeTpus.
Durypsl

YeThIpEXYyroJIbHUK, IIpUMEPEL YETBIPEXYT OJILHUKOB.
[IpsiMoyronpHUK, KBajapaT: CBOWMCTBAa  CTOPOH,  VIJIOB,
IaroHayieu.

N300pa:kaTth Ha HENIMHOBAHHOW W KieT4aroil Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 9)

N3mepenue yriios. Busibl TpeyrojabHUKOB.

Ilepumerp MHoroyrospHuka. Ilmomanmb

nepuMeTpa W IUIOHIaau MpsIMOYTroibHUKA. [IpuOmmxéHHoe

HU3MepeHue miomaan Guryp.

¢burypsr. DopmyIsl

Ipaxmuueckas paboma «Ilnowaowv kpyea».

NapajuleIbHBIMH, NEPIEHIUKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
NpsIMBIMA  yIJIAMH U Jp., PaBHOOEIPEHHBIH TPEYroJIbHUK.
IIpensnaraTs 1 06CyA1aTh CIOCO0bI, AJITOPUTMBI TIOCTPOCHHUS.
HccaenoBarb,  HCIONB3YySd  OKCIEPUMEHT,  HaOIIOJICHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYrOJbHUKA,  KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKHU C OMOPOW HA BOTIPOCHBIH TUIAH.
OO0ocHOBBIBaTb, ONPOBEPraTb C IMOMOIIBI0O KOHTPIPUMEPOB
YTBEPXKACHUSI O MPSMOYIOJbHUKE, KBaJpare, Paclno3HaBaTh
BEpHBIEC U HEBEPHBIE YTBEPKICHUS.

N3MepsATH M CTPONTH C IOMOUIBIO TPAHCIOPTUPA YIJIBI, B TOM
qlclie B MHOTOYTOJIbHUKE, CPABHUBATH YIJbl; Paclo3HABATH
OCTpBI€, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI.

Pacno3znaBatp, H300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroiabHUKH (P  HEOOXOJAMMOCTH C  HCMOJB30BaHUEM
BHU3YaJIbHOU OTIOPHI).

Boruncasare epUMETP MHOTOYT'OJIbHUKA, IJIOIIA/b
MHOTOYTOJIbHUKA pa3OMeHneM Ha MPSIMOYTOJIbHUKH, Ha PaBHBIE
(GUrypBI, HCTIOTB30BATh METPHUUECKUE EANHUIIBI H3MEPEHUS
JUTUHBI U TJIOMIATN C OTIOPOH Ha alNTOPUTM YUEOHBIX JIEHCTBHM.
Hcnonb3oBath npudianxéHHoe n3MepeHne JUIMH U IUIOMAAeH
Ha KJIETYaToOl Oymare, NpUOIMKEHHOE U3MEPCHHE TUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

IoaoxkuTeabHbIE U
oTpuuaTeJbHbIE
qucaa

(40 )

[enbie qyuca. Mooyno yucna,

ceomempuvyeckas

unmepnpemayus Mooyas. Hucnosvie npomedcymxu.

IlonoxutenpHbIle H OTPULATCIIbHBIC

yucina. CpaBHeHUE

IMOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCEII. ApI/I(l)MCTI/I‘ICCKI/Ie
Z[GﬁCTBPISI C NOJIOKUTCIIBHBIMU U OTPULATCIIbHBIMA YU CJIaMU.

Pemenne TEKCTOBBIX 3a/1a4.

IIpuBoaMTL NpHMepPBI HCIOJIB30BAHUS B PEATbHOM JKU3HU
MIOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCEIL.

N3o00paxaTtp 1enble yncia, MOJI0KUTEIbHBIE U OTPULIATEIbHbBIE
quciia TOYKaMU Ha YUCJIOBOW MPSIMOM, MCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCET.

IIpumeHsiTH NpaBHIAa CPABHEHMS, YNOPSAA0YMBATHL IIEJIbIC
YHCIIA; HAX00UmMb MOOYIb YUCTA.

®opmyIHMpoOBaTh NPABUJIA BHIYUCIEHUS C MOJIOKUTEIbHBIMU U
OTpULATENbHBIMY YHCIaMHU, HAXOAMTh 3HAYEHHUS YUCIIOBBIX
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BBIPAKECHMUIA, COJZIepKaIIuX JNEUCTBUS
C TMOJIOKUTEIbHBIMH W  OTPULIATENIBHBIMU  YHCIAMH  TIPU
HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABUIIA.

IIpumeHATh CBOMCTBA CIOXKEHUS W YMHOXEHHUS A
npeoOpa3oBaHusi CyMM M MPOU3BEICHHUII.

IIpeacrasiienue
JAHHBIX
(64)

[IpssmoyronpHast cucTeMa  KOOpJIMHAT HA  IUIOCKOCTH.
KoopanHaTsl TOUKH Ha IJIOCKOCTH, a0CIHcca M OpAUHATA.

Cronbuarbie U KpyroBbl€ TUarpaMMBbl.

[Tpaktuyeckas padora «IlocTpoeHne nuarpammy.

Pemrenne  TEKCTOBBIX  3a7ad,  COJAEpXKAalMX  JIAaHHBIE,
Mpe/ICTaBJICHHbIEC B TAOIHIIaX U Ha JHarpaMMax.

OO0bsICHAT, U WIJIIOCTPUPOBATH MOHATHE TPSMOYTOIHHOM
CUCTEMBbl ~ KOOpPJIMHAT  HAa  IUIOCKOCTH,  MCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOW IIOCKOCTH TOYKHU U
q)HrypH 10 33JaHHBIM KOOpAMHATaM, HAXOAUTL KOOPAWHATHI
TOYEK.

Yurarb cTOJ0UaThIC Ha KpYTroBbIE JHarpaMMbl;
HHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOI0YATHIE TUATPAMMBI.
Hcnonb3oBath MHpOpMaNMIo, NpeACTaBICHHYIO B TabIuIax,
Ha auarpaMmax mJjisds pCeHICHUA TCEKCTOBBIX 3aJa4d W 3ada4d U3
peanbHOM KU3HU.

Harasignas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(9 9)

IpsamoyeonvHulli napannenenuneo, Kyb, npusma, AUPamuod,
KOHyc, — yumumop, wap u  cgepa.  Hzobpadcenue
npoOCMPAHCMEEHHbLX dueyp. Ipumepwi Dpazeépmox
MHO202PAHHUKO8, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue Modenet
NPOCMPAHCMBEHHBIX uUcyp».

Ilouamue o06véma; eounuyvt uzmepenusi o06véma. O0vEM
NPAMOY20/IbHO20 napaienrenuneod, Kyoa, popmyavt 00véma.

Pacno3naBarhb Ha yepTexkax, pUCyHKaX, ONUCHIBATDH MUPAMUTY,
pU3My, LWIMHAP, KOHYC, Iap, HM300paxaTb HX OT pYKH,
MOJeJUPOBaTh W3 Oymaru, IJIACTHIIMHA, MPOBOJIOKH W JIp. C
Hanpapisomeld momomnso. [IpuBOAUTHL MpUMEpPbl 0OBEKTOB
OKPYKAIOIIEro MUpa, UMEIOMUX (POPMBI HA3BAHHBIX TElL.
Hcnonb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pPeOpO, TpaHb,
OCHOBAHME, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

H3yuathb, UCTONB3Ysl SKCIEPUMEHT, HAONIOJCHUE, U3MEPEHHUE,
MOJIEIMPOBAHKUE, B TOM YHUCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BHISIBJIATH CXOACTBA M PA3IMUMA:
MEXKy UPaMUION U IPU3MOM; MEXAY LWIHHIPOM, KOHYCOM H
IapPOM.

Pacno3HaBaTh pa3BEPTKH Mapaviesienumnena, Kyda, MPU3MBI,
MUPAMUbI, KOHYCA, [IWINHAPA; KOHCTPYHMPOBATh JAHHBIE TEla
W3 PpPa3BEPTOK, CO3/1aBaTh HX MOJEIM C HaIPaBIISIOLIECH
IIOMOIIIBIO.
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Co31aBaTh MoOJeJH TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OTIOPON Ha aJIrOPUTM Y4EOHBIX
JNEUCTBUMN.

N3mepsiTh Ha Mojgeasix: JUIMHBI pPEOEP MHOTOTPAaHHHUKOB,
JUaMeTp Iapa.

Boruucaste 1o  dopmyaam: 00bEM  NPAMOYrOJBHOTO
napajienenunena, Kyba; HCIOJIb30BaTh €IMHHIBI W3MEPEHUs
00B€Ma; BBIYUCISATH OOBEMBI TEJN, COCTAaBJICHHBIX W3 KyOOB,
napajieNIenuIe/0B; pemaTh 3a1a4i ¢ PeaTbHBIMH JTAaHHBIMH C
OTIOPOH Ha CIIPABOYHYIO HH(POMAIIHIO.

IMoBTOpEHHUE,
00001IEHHE,
CHUCTeMATHU3 AU
(20 u)

[ToBTOpEHNE OCHOBHBIX MOHATHH W METOJOB KypcoB 5 u 6

KJIACCOB, 0000IIEHNE H CHCTEMATHU3ALIAs 3HAHHH.

BeI4ucasATh 3Ha4CHUS BEIPDAXKEHUH, COEPKAIIUX HATypaJIbHBIE,
Leble,  TOJIOKUTENBbHBIE W OTPHULATENBHBIE  YHUCIA,
OOBIKHOBEHHBIE =~ M JIECATUYHbIE  JpOOW,  BBINOJIHATH
npeoOpa3oBaHusl YKMced M BBIPAKEHUH NpPU HEOOXOIUMOCTH C
HaIlpaBJSIOIIEH TOMOIIBO.

Bri0upaTh cnioco0 cpaBHEHUS YMCEN, BHIYUCICHUNA, IPUMEHATh
CBOICTBA apu(PMETHUCCKUX ICHCTBHHA I palMOHATA3AINH
BBIYUCIICHUM.

Pemates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul DPEIICHHs 3a7ad U3 JPYrux
IIPEAMETOB.

Pemats npocreiimue 3a1a4u pa3HbIMHU CIIOCO0aMH.
OcyumecTBasTh CAMOKOHTPOJIb BBITNIOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3yJIbTaTa BBIUYUCICHUI.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1IO 'OJAAM OBYYEHMUA)
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7 knacc (He menee 102 )

Ha3Banmue
pazaeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BH/IbI JI€ATEIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u [TonsaTue parmoHaILHOTO YUCIIA. CucreMaTH3HPOBATH U 000ramaTh 3HaHUsI 00 OOBIKHOBEHHBIX
BBIYHCJICHHS. ApudmeTrndeckne TeUCTBUS C PAIIMOHATBHBIMU YUCIIAMHU. U JECATUYHBIX IPOOSX.
PanuoHanbHbIe CpaBHeHUe, YIOPSAJOYNBAHUE PAMOHABLHBIX YHCE. CpaBHUBATBH W YNOPSI0YMBATH APOOH, IpeoOpa3oBbIBas MpU
ymucaa CremneHb ¢ HaTypaJbHBIM MTOKA3aTelIeM. HEOOXOJUMOCTH  JICCSITHYHBIE JpOoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenune ocHOBHBIX 3a7ad Ha APoOH, MPOIEHTH U3 PEAbHOM | OOBIKHOBCHHBIE B JIECSITHYHBIC, B YAaCTHOCTH B OECKOHEUHYIO

MIPaKTUKHU.
IIpu3Haku  1€IUMOCTH,  Pa3JIOKEHUS
HAaTypaJIbHBIX YUCEI.
PeanbHble 3aBUCUMOCTHU. [Ipsimas
MIPONOPLUOHAIBHOCTH.

Ha MHOXHUTCIN

" oOparHas

JECATUYHYIO IPOOb.

IIpumensitb  pa3HooOpa3Hble  CHOCOOBI MW MPUEMBI
BBIYMCJIEHUs 3HAYEeHMil APOOHBIX BBIPAMKeHUI, COIEePIKAIIIX
OOBIKHOBEHHBIE W  JECATUYHBIE JpPOOH: 3aMEHATh TpHU
HEOOXO/JMMOCTH  JECATUYHYIO  JApoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATHYHOM, MPUBOANTH BBIpaXKeHUE K (dopme,
HanOosiee yHOOHOW Ui BBIYMCICHUH, TNPeoOpa30OBBIBATH
IpoOHBIE BBIPAKEHHUS HA YMHOXCHHE W JEJICHHE JECITHUYHBIX
napo0eit K IeCTBUSM C IIETTBIMU YUCIIaMU (ITPU HEOOXOAMMOCTH C
HaIpPaBJIAIONIEH TOMOIIIBIO).

IIpuBoauTH 4YMCJIOBbIEe U OYKBeHHbIE NPHUMEPbI CTENECHU C
HATYpaJIbHBIM TIOKa3aTeNeM, OOBSCHSSI 3HAYeHUS OCHOBAHUS
CTETIEHH U TOKa3aTelsl CTeTEeHU, HAXOIUTh 3HAUCHHs CTETeHEH

Buaa a’' (a — moboe parMoHANBLHOE YHCIIO, 7 — HATypalbHOE
YHCII0) C OTOPOM Ha CIIPABOYHYIO HH(POPMAITHIO.

IlonnMaTe cMBICA 3amucH OOJLIIMX 4YHCEJI C IOMOIIbIO

AeCATUYHBIX Apoleii U creneHei yucaa 10, TpuMEHsITH UX B

peajJbHbIX CUTYalMsIX.

IIpuMeHATH TPU3HAKY JACITUMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIH
HaTypaJbHBIX YUCEI.

PemaTth npocreiiinme 3aa4u Ha YaCTH, ITPOLIEHTHI, TPOTIOPIIUH,
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Ha HaxoJieHHe ApoOu (MIPOIEHTA) OT BEMTUYMNHBI M BEJIMYHHEI 110
e€ apobu (mpoueHty), 1podu (MpoIeHTa), KOTOPBI COCTaBIISAET
onHa BenuunHa oT gapyroi. IlpuBoamTh, pa3dupars,
OLICHMBATDH PA3JINYHbIE PEILEHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3ajad.

PacnozHaBaTh M 00BACHATH, ONIUPASICh HA OTIPEEIIECHUS, IPSIMO
IIPOMOPLIMOHAJIbHBIE u o0paTtHO IIPONOPIMOHATIbHBIE
3aBUCHUMOCTH MEX/y BEJIMYMHAMU; NPUBOAUTH NMPUMePbI 3TUX
3aBHCUMOCTEHl W3 pEAJbHOTO0 MHpa, U3 JPYIHX y4eOHBIX

IIPEIMETOB.
Pemarps npocreliline NMpakTHKO-OPHMEHTHPOBAHHBbIE 3aJadM
Ha  JIpodW, TNPOLEHTbl, TMNPAMYKW M  00paTHYIO

NpONMOPUHOHAJIBLHOCTH, IPOIIOPIUH.

Auredpanyeckue
BBIpa:KeHH s
(27 v)

byksenHsble BelpaxeHus. [lepemennsie. /JomycTuMble 3HaYeHUs
nepeMeHHbIX. POPMYIIBL.

[IpeoOpa3oBaHre OYKBEHHBIX BBIPaKEHUH, PACKPBITHE CKOOOK
U IIpUBEJIEHUE TIOJJOOHBIX CllaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHHUE
MHOroujaeHOB.  DopMmynbl  COKpAIIEHHOIO  YMHOKEHHSL.
PasnoxeHne MHOrO4JI€HOB HA MHOYKUTEIIN.

Osianern HA 0azoBoM YPOBHE anredpanveckon
TEPMHUHOJIOTUE U CHMBOJIMKOW, NMPHUMEHAATHL €€ B IMpoLecce
OCBOCHHS y4eOHOTO MaTepHara.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPDOKEHHUI TNPH 3aJaHHBIX
3HAa4YCHUAX 6yKB; BBIIIOJIHATH BBIYHCIICHUA I10 q)OpMYJIaM.
BeinosHATHL npeoOpa3oBaHys LIEJIOTO BBIPaXKEHUSI B MHOTOWIEH
MIPUBEICHUEM TI0JIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.
BBINOIHATL YMHOXKEHHE OJHOWIEHa Ha MHOIOWIEH U
MHOTOYIEHA Ha MHOTOWIEH, MPUMEHATH (GopMyssl KBajpaTa
CyMMBI M KBaJpaTra pa3HOCTH C OIOPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

OcyumecTBaaTh pPa3joKEHUE MHOIOYIECHOB HAa MHOXHUTEIH
HyTeM BBIHECEHUS 32 CKOOKH O6HI€F0 MHOXUTECIIA, MPUMCHCHUA
dbopMynbl  pa3sHOCTH KBaJgpaToB, (QOPMYNT  COKPAIIEHHOTO
YMHOEHHUS C OTIOPOi Ha CIPAaBOYHYIO HH(POPMAIIHUIO.
IIpumensite mnpeoOpa3oBaHHE MHOTOWIEHOB [UIsl PEIICHUS
Pa3JIMUHBIX 3aaa4 M3 MATCMATHUKH, CMCKHBIX HOPCIMETOB, U3
peanbHOM NPAKTUKH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTHKH.

56




YpaBHeHus
U HePpaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBUiIa npeoOpa3oBaHus
PAaBHOCUIIBHOCTb YPaBHEHMIA.
JInHeliHOe ypaBHEHME ¢ OJHOU NTEPEMEHHOMN

YpaBHEHMUS,

IIEPEMEHHOMH, pEIICHUE JIMHENHBIX ypaBHeHUN. Pemenne 3ana4

C IOMOIIBIO YPABHEHHUH.

Jlunelinoe ypasnenue ¢ 08yMsA NepeMEeHHbIMU U €20 2PAUK.
Cucrema 1ByX JUHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU.

Pemenne cucrem ypaBHeHUM CrmocoOOM TOJCTAaHOBKH U

CIIOCOOOM CIIOKEHUSL.

PemaTe IMHEWHOE ypaBHEHHE C OJTHOM NIEPEMEHHOM, IPUMEH s
NpaBHJIa IIepexoa OT UCXOAHOTO YPAaBHEHMS K PABHOCUIIBHOMY
eMy Oosiee mpocToro Buja. IIpoBepsiTh, IBIIETCS I KOHKPETHOE
YHUCJIO KOPHEM YPABHEHUS.

IlopOupars npumepbl map 4YHCesN, SBISIOUIUXCS PEIICHUEM
JIMHEWHOTO YPAaBHEHUS C ABYMs [IEPEMEHHBIMM.

CTponth B KOOPAWHATHON IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHHS C JIByMS IE€PEMEHHBIMU (IIpU HEOOXOJMMOCTH C
MCTIOJIb30BAHUEM CMBICIIOBOM OIOpPHI); TONB3YSACh TPaPHUKOM,
NPUBOAUTH NPUMePHI PELICHUs YPABHEHUS.

HaxoauTh pelieHue CHUCTEMBl JBYX JIMHEHMHBIX YpPaBHEHUH C
JBYMSI IEPEMEHHBIMU C ONIOPOY Ha aITOPUTM YUEOHBIX JIEHCTBUH.
CocTaBisiTh U pemIaTh ypaBHEHUE WIM CUCTEMY YPaBHEHHH 10O
YCIOBUIO 33Ja4M, WHTEPIPETHUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1aud IIOJIyYCHHBI pe3ylabTaT C OINOpOH Ha
BOIIPOCHBIN IJIAH.

Koopaunarsl
U rpaguKH.
DyHKUUH
(24 9)

Koopaunara Touku Ha npssMOl. YUKCIIOBBIE TPOMEKYTKH.
Paccrosnue mexny 1ByMsl TOYKaMH KOOPAUHATHOU MPAMON
[IpssMoyromipHas cucreMa KOOpAUHAT Ha IJIOCKOCTH. IIprmMepsl
rpadukoB, 3aaHHBIX (opMynamMu. UteHne rpaguKoB peasTbHbIX

3aBUCHUMOCTEM.

[Monstne Qynxuuu. 'padux Qyskiuu. CpoiicTBa (QyHKIHIA.

Jluneinas  ¢ynkuusa. Iloctpoenune rTpaduxa

¢bynkuuu. I'padpuk pynkomun y=kx + b.

JIMHENHOU

H3o0paxath Ha KOOPAMHATHOU psIMOM TOYKH,
COOTBETCTBYIOIINE 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH X HA alIreOpandeckoM si3bIKe.
OTMeuyaTh B KOOPAMHATHON NMUIOCKOCTH TOYKH TI0 3aJlaHHBIM
KOOpAMHATaM; CTPOUTHh Tpa(UKH HECIOXHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (popMylamMHu, B TOM YHCJIE C TOMOIIbI0 HU(POBBIX
naboparopuid.

IIpumMensiTh, M3y4yaTh NPEeUMYIECTBA, MHTEPNPETHPOBATH
rpaduUecKuii criocod MpencTaBlIeHUs U aHAJIN3a Pa3sHOOOpa3HOM
KU3HEHHOU MH(pOpMAIHH.

OcBanBaTh Ha 6a30BOM YpOBHE TIOHSATHE (YHKIIMH, OBJIA/ICBAThH
(GYHKIMOHATBHON TEPMHHOJIOTHEH.

Pacno3naBartp nuHelHyo QyHkuuoo y = kx + b, onucbiBaTh
e€ CBOMCTBa B 3aBUCUMOCTH OT 3Ha4YeHUH Kod3(pduimeHToB k u b
(pu HEOOXOMMOCTH C OIIOPOM Ha ANTOPUTM MPABUIIA).
Crpoutsb rpadukm muHeHONW GyHKINU, QYHKIHN ¥ = kx + b
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Hcnoab3oBaTh HM(POBBIE pecypcehl s OCTPOSHUS TpaguKOB
(GyHKIUH ¥ U3yd9eHUs] BX CBOWCTB.

[IpuBOIUTE IPUMEPHI JTMHENHBIX 3aBUCUMOCTEN B peabHbIX
Ipolreccax 1 sBJICHUSIX.

IloBTOpEHUE
H 00001IeHHE
(6 9)

IToBTOpEHNE OCHOBHBIX NMOHATHI U METOJOB Kypca 7 Kiacca,

00001IEeHE 3HAHWH.

BoiOuparh, mNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHCEIl,
BBIUMCIIEHUH,  MpeoOpa3oBaHWi  BBIPAKEHUH,  pelIeHUus
yYpaBHEHU IPU HEOOXOJMMOCTH C HAIIPaBJISIFOIIEH TOMOIIBIO.
OcyumecTBasTh CAMOKOHTPOJIb BBITNIOJHACMBIX JEHCTBUM U
CaMOTIPOBEpPKY pe3yJibTaTa BBIYHCICHHUM, MpeoOpa3oBaHUA,
ITOCTPOCHUH.

Pemates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul DPEIICHHs 3a7ad U3 JPYrux
IIPEAMETOB.

Pemiate mnpocreiiliie TEKCTOBbIE 3aJa4M, CPAaBHUBATH,
BBIOUPATH CIIOCOOBI PELICHUS 3a/1a4H.

8 kuacc (e menee 102 u)

Ha3Banmue
pazaeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BHIbI JI€ATEIbHOCTH oﬁyqamumxca

4acoB)
Yucaau KBanparsslii kopeHb U3 uncna. Ilonamue o0b uppayuonanvrom | @opMyJIupoBaTh ONpeaeIeHne KBaIPATHOTO KOPHS W3 YHCTIA,
BbIYHCJIECHHSI. yucne. [lecamuynvie npubIUNCEHUS UPPAYUOHATLHBIX YUCEL. apu(PMETHYECKOTO KBAJPATHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanpatHbie Jeticmeumenvuvie yucna. CpasHenue 0eticmeumenbHulX Yucei. |BU3yaIbHOU OMOPOH.

KOPHU

ApudmeTrnueckuii KBaApaTHbIN KOPEHb.

HpHMeHHTb ONCpalri0 H3BJICUYCHUA KBAAPATHOI'O KOPHA U3
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(15 9) YpaBHeHue Buaa X = a. YHUCIIa, MCNOJIL3YH PU HEOOXOAUMOCTH KAJIbKYJISATOP.
CaoiicTBa apru(METHIECKIX KBaJIpaTHbBIX KOpHEH. (OueHMBaTh  KBaJpaTHbIE KOPHM LEIBIMH  YUCIAMH U
[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAKECHUH,  COJEPIKAIIUX | JECATUIHBIMH IPOOSIMHU.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSAJOYHUBATH  pAlMOHAIbHBIE U
MppalMOHAJIbHBIE YHCIIA, 3alIMCaHHbIE C MIOMOIIBIO KBaJAPaTHBIX
KOpHEH Npu HEOOXOAMMOCTH € HAIPABJISAIONIEH TOMOIIBIO.
HccnenoBary ypaBHEHME 2 = a, HaxOIUTb TOYHBIE U
npuOIKEHHBIE KOpHU pu @ > 0.
HccaenoBars cBOMCTBA  KBAJPAaTHBIX KOPHEW, IIPOBOJISA
YHCJIOBBIE OJKCIIEPUMEHTBHI C HCIOJB30BAHUEM KaJbKYyJsATOpA
(koMIBIOTEPA).
IlpuMensaTs cBoOiicTBA apupMeTHYECKHUX KOpHeH 14
npeodpa3oBaHNsi BbIPAKEHHIA.
BeinmosiHATL mpocTelilmime NpeoOpa3oBaHUSl  BBIPAXKEHUI,
coJiep)KalluX KBaJpaTHble KOPHU. BelpaxaTb NepeMeHHbIE U3
TeOMETPUYECKUX U (HU3NIeCcKuX (HOopMyIT MPpU HEOOXOJUMOCTH C
OIIOpPOi Ha IPAaBUIIO.
BoruncasTe 3HaYeHMs BBIPAXKEHUN, COJIEPIKALIMX KBAJIpATHbIE
KOPHH, UCIOJIB3YsI PU HEOOXOAUMOCTH KaIbKYJISATOP.
Hcnonb3oBare B X0JA€ pelIEHUs 3ajJad  dJIEMEHTapHbIE
IIPEJICTaBJICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYHH.
3HAKOMUTbHCS C UICTOPHEN PAa3BUTHSI MAaTEeMAaTHKH.
Yucaa n Crenens ¢ nensiM nokasareneM. CTaHgapTHas 3amuch yucia. | DopMyJHpoBaTh onpeaesieHHe CTEIICHH ¢ [IEJIbIM TIoKa3aTelieM
BbIYUCJICHHS. Pa3mepbl 00bEKTOB OKpYXKArOMIET0 MHpa (0T dJIEeMEHTaPHBIX (Ip1 HEOOXOIUMOCTH IO BU3YaJIbHOM Omope).
Crenennb YaCTHI[ 0 KOCMHUYECKHX OOBEKTOB), JUIMTENLHOCTH MporieccoB | [IpeacTaBiasiTh 3anuch OOJIBIINX U MAJIBIX YHCE B CTAaHIAPTHOM
¢ HeJIbIM B OKPY)KaoIlleM MUpE. Buje. CpaBHMBATBL uuclIa W BEIUYMHBI, 3allUCaHHBIE C
noKasareJjiemMm CBolicTBa CTETIEHH C LIEJIBIM [T0KA3aTEIEM. ucnoJib30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch YKHCEN B CTAHAAPTHOM BUAE A

BBIPQXKECHUSI Pa3MepOB OOBEKTOB, JIUTEIHHOCTH MPOIECCOB B
OKPYKaIOILIEM MUDE.
®opMy.IHpPOBaTh, 3aNMMCHIBATH B CHUMBOJIHYECKOii (popme u
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HWIIJTIOCTPUPOBATL IPUHMEpaMu CBOICTBA CTCIICHU C O ECJIbIM

nokaszareiaeM (Mpd  HEOOXOAMMOCTHM C  HCIOJIb30BAHHEM
BHU3YaJIbHOU OTIOPHI).
IIpumensiTe  cBoOlicTBa  cTeneHH Juid  [IpeoOpa3oOBaHMS

BBIPAXKCHUM, COACPXKAIIUX CTEIEHU C LEJIBIM IOKa3aTeleM C
UCTOJb30BAHMEM  CHPaBOYHOW wHH(popMayy. BbINoaHATH
AEMCTBHMSA C YMCIAMM, 3allMCaHHBIMM B CTaHAAPTHOM BHJE
(YMHOK€EHHE, JIeJIEHUE, BO3BEJICHUE B CTEIICHB).

Auareopanueckue |Ksagparueii TpéxwieH. PasnoxeHue kBaapaTHOro TpéxuwiceHa |PacmosHaBaTbh  KBaJpaTHBIM — TPEXWIEH,  yCTAHABIMBATh

BbIPasKeHM . Ha MHOKUTEJIN. BO3MO’KHOCTb €0 pa3JIo;KeHHUS Ha MHOKUTEIIN.

KBaaparusblii PackiaapiBaTh Ha MHOMKHMTEJIM KBAJPaTHBIM TPEXWIEH C

TPEXYIEH HEOTPULATENIbHBIM JUCKPUMHHAHTOM IIPpH HEOOXOJAUMOCTH C

(S v OTIOpPOI Ha aJITOPUTM IpaBuUJIa.

Adareopauveckne | AnreOpandeckas ApoOb. JlomycTUMbIE 3HaYEHUsS IEPEMEHHBIX, | 3anucbIBaTh anreOpandeckue BeipakeHus. Haxoautb o6mactb

BbIPasKeHM . BXOJILINX B aJireOpandeckue BoIpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETICHMS PAllMOHATIBHOTO BHIPAYKEHUSI.

Adareopaunyeckas | anredpandeckoi apobu. Cokparenue qpooei. BbInOJIHATL 4KCIOBBIE NMOJACTAHOBKA M BBIYMCJIATH 3HAUCHHE

ApooOL Cnoxenue, BBIYHTAHUE, YMHOXEHHUE u neneHue | ApoOu, B TOM YHCIIE C TIOMOIIBIO KAJIBKYISATOPA.

(15 4) anrebpanmdecknx  npobeit. IIpeoOpazoBanue BbIpakeHUi, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO aJireOpandeckoi Apoou u

coJiepKanux anredpandeckue Apoou. NPUMEHSTh €ro JUis peoOpa3oBaHus Ipooeit.

BbInoHATL AeiicTBUSL ¢ anreOpanyecKuMH JApOOsSMH  TIpU
HEOOXOUMOCTH C HampaBisdoomed mnomouipto. IlpuMensTs
npeoOpa3oBaHus BBIPAXKEHUN Il pPelIeHHs 3a7ad. BepIpakaTh
nepeMeHHble u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTIHCBHIBAIONINX OBITOBBIE CHUTYallMH) TPH HEOOXOJUMOCTH C
HaIIpaBJSOIIEH TOMOIIBIO.

YpaBHeHus Ksanpartnoe ypasHenue. Henonnoe kBaapaTtHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHbIE ypaBHEHUS.

U HEpaBeHCTBA. @opmyia KOpHEN KBaJpaTHOrO ypaBHeHUs. Teopema Buema. |3anuchiBaTh (OpMYJay KOpHEH KBaJpaTHOTO YpaBHEHUS;

KBagpartnbie Pemenue ypaBHeHMi, cBOAALIMXCS K KBaJpaTHbIM. [IpocTelinye | pemiaTh KBajgpaTHbIe YPABHEHHsS] — IIOJIHBIE M HEMOJIHBIE (C

YPaBHEHHUA IpoOHO-pallMOHATILHBIE YPaBHEHUSI. MCTIOJIb30BAHUEM CITPABOYHON MH(POPMAIIUN).

(154) Pemrenne TekCTOBBIX 3amad ¢  NOMOILIBIO  KBajpaTHbIX | IIpoBoaMTh  mpocreifnme  MCCIeI0BAHUS  KBAJIPaTHBIX
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YpaBHEHUU.

YpaBHEHUU.

PemiaTts ypaBHeHMs, CBOAAIINECS K KBaJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHMil ¥ 3aMEHOM MEPEMEHHON C OMOPOM Ha AT OPUTM
MpaBHIIA.

Ha6monath M aHAJIM3MPOBATH CBS3b MEXIY KODHSIMH U
Kod(ppUIIEeHTaMH KBAJJPAaTHOTO ypaBHEHHUSI.

Ipumensamuo meopemy Buema onsl peuienus
3a0a4 (¢ ucnonwv3osanuem oopasya).

Pemiats TekcTOBBIE 3aJayM  aNreOpanvyecKUM CIIOCOOOM:
MEPEXOJUTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHUS 3aaud K
anreOpandeckol Mojenu MyTéM COCTaBJICHHS ypaBHEHHs (Tpu
HEOOXO/JMMOCTH €  HAaNpaBISIOMIEd  IOMOIIBIO);  pemaTh
COCTaBJICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMUTBCS € HCTOPUEH Pa3BUTHS anreOphl.

YpaBHeHus JluneitHoe ypaBHEHHE ¢ JBYMsI MEPEMEHHBIMH, €ro rpaduk,|Pacno3zHaBaTh TUHEHHBIC YpaBHEHUS C IBYMsI IIEPEMEHHBIMHU.
U HePpaBeHCTBA. MIPUMEPHI PEIICHUsI YPABHEHUM B IEJIBIX YHUCIIAX. Ctpouth rpaduKyd JHMHEWHBIX YpaBHEHUH, B TOM YHCIE
Cucrembl Pemenune cuctem AByX JWHEHHBIX YpaBHEHHUU C JBYMS |HCNOJb3ysl LHU(ppPoBBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHeHUi nepeMeHHbIMH. [IpUMepbl pelieHHss CHCTEM HEIMHEHHBIX | OMOPO Ha aNTOPUTM y4eOHBIX IEHCTBUN).
(13 4) YpPaBHEHUH C IByMsI IEPEMEHHBIMHU. Paziiuuare napajuienbHbIe M MEPECEKAIOIIUECS MPSIMBIE 10 UX
I'papuueckas  unmepnpemayus — ypagueHus ¢ O8YMs|ypaBHEHHUSM.
nepemMeHHbIMU U CUCTEM YPAGHEHULL C 08YMsL NEPEMEHHbIMU. Pemath cucteMbl JBYyX JIMHEHHBIX YpaBHEHUU C JIByMS
Pemienne TeKCTOBBIX 3374 C IOMOIIBIO CUCTEM YPAaBHEHUIA. MEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHHUEM.
Pemiate npocreiimme CUuCTeMbl, B KOTOPBIX OJIHO U3 YPaBHEHUN
HE SBJISETCS] TUHEHHBIM MPH HEOOXOIUMOCTH C HampaBIISIONIEH
IIOMOIIIBIO.
Ilpueooumsv  2pagpuueckyro  unmepnpemayuio - peuieHus
VPasHeHUsi ¢ 08YMsl NePEMEHHLIMU U CUCEM YPABHEHULL ¢ 08YMs
nepemeHHbIMU.
Pemiath TeKCTOBBIE 32/1a4H AJITEOPAMYECKUM CIIOCOOOM.
YpaBHeHus UwucnoBblie HEPABEHCTBA U UX CBOMCTBA. ®opmMyIpOBaTH cBoiicTBa YUCJIOBBIX HEPaBEHCTB,

U HEPaAaBCHCTBA.

HepageHcTBO ¢ 01HOM nepeMeHHON. JIMHEHbIE HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU IPSIMOH.
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HepasencrBa OJIHOHM mepeMeHHOW M ux pemeHue. CUCTEMBbl JTMHEWHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/au.
(12 v) HEPABEHCTB C OJJHOU IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW,
N300paxkeHue perieHus TNHEHHOTO HEPaBeHCTBA M UX CHUCTEM | M300pakaTh pellieHue HEPAaBEHCTBA Ha YMCIOBOM MPSMO.
Ha YUCJIOBOM IIPSAMOIA. Pemath cuctemsl JIMHEHHBIX HEPABEHCTB, N300pakaTh pelICHUE

CHCTEMBI HEPABEHCTB Ha YUCIIOBOW MPAMOM PHU HEOOXOTUMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUIMH. [Monstne ¢ynkumu. OOGIACTh ONMpeneNeHus U MHOXKECTBO Hcnoab3oBarh  QYHKIMOHATIHHYIO  TEPMHUHOJOTHIO W

OcHoBHBIE 3HaueHuH QyHknun. CriocoOsl 3a1aHust (HyHKITHIA. CHUMBOJIUKY.

NOHSATHUS I'padux pynkiuu. CpoiicTBa QYHKIMH, WX OTOOpakeHHE Ha | BLIMMCJIATHL 3HAYeHHMst QYHKIUH, 3aMaHHBIX GopMynaMu (Tipu

(54) rpaduke. HEOOXOJMMOCTH UCIOJIb30BaTh KAJIBKYJSTOP); COCTABJIATH
Ta0JIMIbI 3HAYeHNH QyHKINN.
Ctpontb o Toukam rpapuku QyHKIHH.
OnucepiBaTh CcBOIcTBAa (DYHKIIMU HAa OCHOBE €€ rpaduuecKoro
IIPEJCTaBICHUs] IPU  HEOOXOJUMOCTH C  HaIlpaBJISIOIIEH
IIOMOIIIBIO.
Hcnoab3oBarh  QYHKIMOHATIHHYIO  TEPMHUHOJOTHIO W
CHMBOJIMKY.
HccaenoBarby mpuMepsl rpaduKoB, OTPAKAIOUIMX pearbHbIe
npoueccel U sBieHusA. IIpuBOAMTH NpHMepBI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMU CBOMCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHBIE POTPAMMBI JIJIsI TOCTPOCHMUS
rpaduKoB PYHKIMHA U U3yIEHUS UX CBOWCTB

DOyHKUIMH. Urenne u mnoctpoenue rpapuxoB @yaxuuit. I[Ipumeps! | HaxoauTs ¢ momompbio rpadgpuka QyHKIUM 3HAYCHUE OJHON U3

Yucnosbie rpaduKOB (QYHKIIHIA, OTPAKAIOIINX peabHbIE TIPOLIECCHI. paccMaTpuBaeMbIX BEJIMYMH MO 3HAYEHUIO APYTOM.

pyskuun OyHKIUH, OIIMCBHIBAIOIIHE MPSMYIO u 00paTHy!0 | B HECIOXHBIX CIIydasx BbIpazkaTh (POpMyJioii 3aBHCHMOCTH

9 v) IPONOPIOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona.  |MeKIy BETHIMHAM.

Ipadux Qyskimn y = x°.
_ 2 _ 3 _ - ., — k.
Oyukiuu y = x°,y = x°,y = V5, y = 5 epaghuueckoe

peuienue ypasHeHull U CUCmeM YPasHeHUl.

OnuceIBaTh XapakTep W3MEHEHMS OJHOW BEIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

PacnosnaBats Buasl m3ydaeMbix (yHknuii. I[loka3biBaTh
CXeMATHYECKH IIOJIO)KEHHE Ha KOOPAWHATHOM IIJIOCKOCTH

rpadukoB QyHKIHIT BHga: y = X%, y = X,
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Hcnonb3oBaTh QyHKIHOHAIBHO-TPaGUYECKHE
NpeACTABJICHUS IS PEIICHUS U UCCIICIOBAaHUSI YPAaBHEHUH U
CUCTEM YpaBHEHUH.

IpumensTh uudpoBbLie pecypchl s TOCTPOCHUS TpadUKOB

GbyHKIUH.

IloBTOpPEHUE
H 00001IeHHE
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METOJOB KypcoB 7 U 8

KJIacCOB, 000011IeHNE 3HAHUN.

IIpuMeHsATH C€MOCOOBI CPAaBHEHUS YHCEN, BBIYUCICHUH,
peoOpa3oBaHMil BIPaXKEHHUM, PEILICHUS] YPAaBHEHUH.
OcyumecTBasTh CAMOKOHTPOJIb BBITNIOJHAECMBIX JEHCTBUM U
CaMOTIPOBEpPKY pe3yJibTaTa BBIYHCICHHUM, MpeoOpa3oBaHMUA,
ITOCTPOCHUH.

Pemiate 3agayM M3 peaJbHOM  KHU3HHM, IPUMEHATH
MaTeMAaTUYECKUE 3HAHUs JUIS peUIeHUs 3aJad M3 JPYyrux
IIPEAMETOB.

Pemath TekcTOBBIE 321a4H, CPAaBHUBATh, BLIOMPATDH CIOCOOBI
peuieHus 3a1a4u.

9 kaacc (He menee 102 )

Ha3Banmue
pazaeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BH/IbI JI€ATEIbHOCTH oﬁyqamumxca

4acoB)
Yucaau PanvoHaneHble 4MCIa, uppayuoHaivbHvlie 4ucia, KoHeynvie u|Pa3BHUBaThb mNpeACTABJEHMS O 4YHCIAaX: OT MHOXECTBa
BbIYHCJIECHHSI. beckoneunble decsimuunble opobu. MHnoocecmeo | HAaTYypaJIbHBIX YHUCEIT O MHOXKECTBA JCHCTBUTEIBHBIX YUCE.
JlelicTBUTENIbHBIE | OelicmeUmenvhblX — uucen,  oeucmeumenvuvie uucia Kak | O3HAKOMHUTHCA c BO3MOYKHOCTBIO MpEACTABIICHUS

qyucJjaa

beckoneunvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE

JICUCTBUTEILHOTO YHCIa KaK OCCKOHEYHOW JIECATUIHON JIpoOH,
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9 v) coomeemcmaue MexHcoy MHOHCECMBOM OeUCMBUMENbHbIX Yuce/l | IPUMEHSITh  JICCITUYHBIC TIPUOIIMKEHUST paIlMOHATBHBIX U
U MHOXCECMBOM MOYEK KOOPOUHAMHOU NPAMOLL. HPPALMOHAIIBHBIX YHCET.
Cpasnenue  OeticmeumenvHblX — uucen,  apugmemuyeckue |3anucvieams, cpasnugams u ynopaoouueamsp
oeticmeusl ¢ 0eiucmeumenbHbIMU YUCIamu. Oeticmeumenvhvle YUuciua.
[TpubnmxEHHOE 3HAYEHNE BETUYMHBI, TOYHOCTh IPUOIKEHUS. | BLINOJIHATL, couyeTas YCTHbIE W HHUCBMEHHBIC TPHEMBI,
Oxpyrnenune umcen. IIpukuaka ¥ OLEHKAa pe3yabTaToOB|apu(MeTHYECKHEe [eHCTBHSA C palMOHAILHBIMU YHCIIAMU;
BBIYUCIICHUH. HAXOAUTh 3HAUYEHMSI CTEMNEHEH C IeJIbIMU TOKa3aTeasiMu U
KOPHEH; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKCHUM.
[Monyyutrs npeacTraBjieHHMe O 3HAYUMOCTH JIEHCTBHUTEIIbHBIX
YHUCEN B MPAKTUYECKOH S TEIIbHOCTH YEJIOBEKa.
AHaTU3MpPOBaTh W J1eJaTh BBIBOJAbI (IIOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTHU MHPUOIMKEHHUS JNEHCTBUTEIBHOTO 4YHCIa
MIPU PEILICHUH 3a/1a4.
Okpyriasite JIEHCTBUTENLHBIE YKCIIA, BBINOJHATHL NMPUKHIKY
pe3yibTara  BBIYMCICHHUM, OLEHKY 3HAYEHUM  YUCIOBBIX
BBIPAXKCHUI.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHUS MATEeMATHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Penienne ypaBHEHUM, CBOJSIINUXCS K OcBauBaTh, 3aNOMMHATL U TNPHMEHATH TrpaduyecKue
U HePpaBeHCTBA. JINHEWHBIM. METO/Ibl TIPU PEIICHUH YPaBHEHHI, HEPABEHCTB U MX CHUCTEM
YpaBHeHus KBangpatHoe ypaBHeHue. PelieHre ypaBHEHHH, CBOAANIMXCS |(IpU  HEOOXOJAWMOCTH C OINOPOM Ha aIrOpUTM  Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. buKBaspaTHBIC YpaBHEHUS. NEeUCTBUI).
nepeMeHHOM Ilpumepvl  pewienus ypagueHuu mpemvell u demeépmotil|Pacno3HaBaTh 1enbIe U JPOOHBIC YpaBHEHUSI.
(14 g) cmenenel pasnodceHuem Ha MHONCUMETU. PemaTh JinHeliHble W KBajJpaTHble YPaBHEHUsl, YPABHCHUS,
Pemmenune npoOHO-palMOHAIEHBIX YPAaBHEHHIHA. CBOJSIIMECS K HHUM, TMPOCTeHIINEe IpOOHO-palMOHATBHBIE
Perrenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOI0M. YpaBHEHHS.
IIpeasaraTs BO3MOXHBIE CIIOCOOBI pelIEHUs TEKCTOBBIX 3a/ad,
o0cyxk1aThb HMX W PpemaTh TEKCTOBBIE 3a/a4dl Pa3HBIMU
CIOCOOaMH.
3HAKOMHTBLCS C UCTOPHUE Pa3BUTHUSI MAaTEMaTHKU
YpaBHeHus JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU U €ro rpaguk. | OcBauBaTh U MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI IBYX

U HEPpaBCHCTBA.

Cucrema J1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU U

JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA NEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

e€ peuleHue. PenieHue cucteM IByX YpaBHEHMM, OJTHO U3

YpPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM

YPaBHEeHUi KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHHU. (1o BU3yasibHOU Omope).
(14 9) I'padmyeckas MHTEpIIpETALINS CUCTEMBI YPABHEHUH C ABYMS Hcnoab3oBath (GyHKIHOHATHHO-TpaUISCKUE TMPEACTABICHUS
IIEPEMEHHBIMU. JUISl PELICHUS M UCCJIeI0BAHUS YPABHECHUHN U CUCTEM.
Pemenne TekcTOBBIX 3ajau aJIreOpandeckuM CIIoCOOOM. AHAJIM3MPOBATh TEKCTHI 33/1a4, peliaTh UX anreOpanyecKuMm
CIIOCOOOM: MepPexXoAUuTh OT CIOBECHON (POPMYIUPOBKH YCIOBHS
3aJ1auM K areOpandeckoi MOJAEIN MyTEM COCTAaBIECHUS CUCTEMBbI
YpPAaBHEHUH; pelaTh COCTABICHHYIO CHUCTEMY YpPaBHEHWIA;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTHUKU
YpaBHeHus YucnoBsle HEPABEHCTBA U UX CBOWCTBA. Yurarb, 3anMchbiBaTh, I[OHUMATh, WHTEPNPETHPOBATH
U HEPaBEHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCTIOIH30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEMHBIX HEPABEHCTB C OJIHOM NMEPEMEHHON M UX | BbIMOJHATH npeoOpa3oBaHMsl HEPABEHCTB, HCIOJB30BATH JUIS
(16 v) peuieHue. peoOpa30BaHMsI CBOMCTBA YHCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPABEHCTBA U UX PELICHUE. Pacno3HaBaTth JIMHEIHBIC U KBaJIPAaTHHIE HEPABEHCTBA.
I'paduueckast WHTEpHIpeTanusi HEpaBEHCTB W cUcTeM |Pemarh  JIMHEHHBIE HEPAaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINX KBAIPAaTHOE
HEPAaBEHCTBO, U PEIIaTh UX; 00CYKAATh I1OJYyYCHHbIE PELICHMUSL.
N300paxaTth perieHre HEPaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIIOBOW IMPSAMOM, 3alUCBIBATH pPELICHUE C IIOMOIIBIO
CHUMBOJIOB.
PemaTh KBajpaTHbIE HEPABEHCTBA, MCIIOJIB3YS Tpa@uuecKue
IIPEACTABIICHHUSL.
OcBanBaTh M NPHUMEHATbL HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKUUH KBagpartnunast ¢ynxuus, e€ rpadux u cpoiictBa. Ilapabona, | Pacmo3HaBaTh BHIbI H3ydaeMbIX (PYHKIHH; WIJIKCTPHPOBATH
(16 v) KOODPJIMHATHI BEPIIUHBI 1apaboJIbl, 0Ch CHMMETPUH NAapaboJIbl. |CXeMATHYECKH, OOBSICHATH PACIIOJI0KEHHE HAa KOOPAWHATHOW

CreneHHble QYHKIIUU C HATYPATLHBIMU ITOKA3aTeSIMK 2 U 3, UX
rpadMKu U CBOMCTBA.

. 2
Ipaduku pynxumii: y =kx,y = kx + b,,y = ax’,y = ax’,y

=Vxy =k
X

IUIOCKOCTH rpaukoB QyHKIMHA BUga: y = kx,y = kx + b,,y =
ax’, y = ax’,

y =Xy = — B 3aBUCHMOCTH OT 3HAYEHUN KOAPPHUINCHTOB;

OIIMCKHIBATh MX CBOMCTBA.

65




Pacno3HaBaTh KBaJpaTUIHYIO (QYHKITHIO IO (hopMyIIe.
IIpuBoauTs, mnNpUMepPHl KBAIPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, PU3UKH, TEOMETPHUH.

BoisiBisiTh 11 000011aTh OCOOCHHOCTH TpaduKa KBaJAPATUIHON
byHkmuE y = ax’> + bx + ¢ (UpH HEOOGXODMUMOCTH C
HaIpPaBJIAIONIEH TOMOIIIBIO).

Ctpouthb 4 H300paxKaTh cXxeMaTH4YeCKHU rpauKu KBaJPaTHYHBIX
DyHKIWIL, 3a1aHHBIX OPMYTAME BHIA Y = ax’, y = ax’ + ¢,y
= a(x + p)’, y = ax” + bx + ¢ (upu HEOOXOIUMOCTH C
BHU3yaJIbHOU OTIOPOiN).

AHAJTU3MPOBATH M PUMEHSITH CBOMCTBA N3YUYEHHBIX (PYHKIINIH
U UX TIOCTPOEHHS, B TOM 4YHCIE C IOMOIIBI0 HU(POBBIX

pecypcos.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 4)

[ToHATHE YMCIIOBOM NOCIEOBATEIBHOCTH.

3amaHne TOCIeOBAaTENIbHOCTH PEKYPPEHTHOH (GopMynon u
dbopMyIoit n-ro uieHa.

Apudmernueckas 1 reoMeTpudeckas nporpeccun. Dopmyesl n-
ro 4ieHa apu(METHUECKOW W TEOMETPHUYECKOH MpOTpeccuil,
CYMMBI TIEPBBIX /1 YJICHOB.

H3o6padicenue unenos apugpmemuyeckou u 2eomempuyecKoll
npoepeccutl mouKamu Ha KOOPOUHAMHOU NAOCKOCMU.
Jlunelnwlil u IKCNOHEHYUATILHBLI POCH.

Cnoorcnvle npoyenmeul.

OcBauBaTh M NPUMEHSATHh WHACKCHBIC 0003HAYCHUS, CTPOUTH
peyeBbie BBICKA3bIBAHUS C HCIOJH30BAHHEM TEPMHUHOJIOTHH,
CBSI3aHHOU C MOHSTHUEM TOCIICA0BATEILHOCTH.

AHaIM3UpoOBaTh GOPMYITy 72-T0 WICHA TOCIIEI0BATEILHOCTH HITH

PEKYPPEHTHYIO bopmymy " BBIYHCJISATH YJIEHBI
MOCIIEIOBATEIbHOCTEH,  3aJaHHBIX  3TUMH  (OpMYJIaMHu.
YcranaBauBarb 3aKOHOMEPHOCTh B IIOCTPOEHHUHU

IIOCJIEI0BATEIILHOCTH, €CJIM BBIIIUCAHbl IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M  T€OMETPHYECKYIO
IIPOrPECCUU IPU pa3HbIX crioco0ax 3a1aHusl.

Pemats 3amaun ¢ wucnosib3oBaHMEM (GOpPMYyNT n-rO  UieHa
apu(METHYECKOW U TeOMETPUYECKON TPOTPECcCHid, CYMMBI
MIEPBBIX /# YWIECHOB C OMOPOH Ha CIPABOYHYIO HH(OPMAIIHIO.
H3zoo0pasrxcamb  unenvl nocnedogamenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCHIU.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUI 13 PEAIbHOM
KHU3HHU, WUIIOCTPUPYIOIINE W3MEHEHHE B apU(PMETHIECKOH
IIPOrPECCUH, B TEOMETPUUYECKON MPOTPECCUN; U30OPaAHCAMb
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coomeemcmayiowue 3a8UCUMOCIU 2paguiecku.

Pemiats mnpocreiilime 3agauyM, CBS3aHHBIE C YHCIOBBIMHU
MOCJIENIOBAaTEIbHOCTAMM, B TOM 4YHCJIE 3aJaudl W3 peasbHON
KU3HM  C  HCIOJB30BAaHMEM  LU(QPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TAOIUI], TPAQUIECKOTO KAIBKYIATOPA U T.II.).
Pewrams 3a0auu na crodcHvle NPoYeHmsl, 8 MOM Yucie 3a0aiu
U3 peanbHou NPAKMUKU (C UCNONIb308AHUEM KATLKYIAMOPA,).
3HAKOMHUTBCS € HCTOPUEH PA3BUTHS MAaTEMATHKH.

IMoBTOpEHHUE,
00001IEHHE,
CHCTeMATHU3AUSA

3Haﬂnﬁ1

(18 u)

Yucaa u BbIYMCIEHMA (3alIUCh, CpPaBHEHHUE, HCUCTBUS C
JNEWCTBUTENPHBIMU YHCIIAMH, YHUCIIOBAsl TpsMast; MPOLEHTHI,
OTHOIIEHWUSI, TIPOTIOPIIUH; OKPYTIJIEHUE, TPUOIINIKEHUE, OIICHKA;
pelIeHne TEKCTOBBIX 33/1a4 apH(PMETHIECKAM CIIOCOO0M).

Auredpanyeckue BbIPasKeHU S (mpeobpazoBanue
anreOpanvyecKuX BbIPAKEHUH, TOIYCTUMbIEC 3HAYECHMUS).
@yHkuuu (MOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIHUH;
rpaduuecKoe pereHne ypaBHEHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMH: MHOXECTBO, II0JMHOKECTBO,
oTiepalnyy HaJl MHO)KECTBAMH; MCMOJIb30BaTh IpaduecKoe
MIPEACTABIICHUE MHOKECTB JUIsl OIIMCAHUS PEATIbHBIX IIPOLIECCOB U
SIBJICHUH, TIPY PELLIEHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHUHOJIOTHIO 1 OCHOBHbIE /1efiCTBUS,
CBSI3aHHbIE C YMCJIAMM: HATYPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE YMCIA, JNEIMMOCTbh HATYPAJIBHBIX YHACEI, NPU3HAKU
JIETMMOCTH, LIEJI0€ YHCII0, MOIYJb YHCIa, OOBIKHOBEHHAS U
JeCATUYHAsl IpOOH, CTAaHJAPTHBIN BHUJ YMCIA, apUPMETHICCKUI
KBaJPaTHBIN KOPEHb.
BhINOIHATH 1eificTBUSA, CPABHUBATHL U YIIOPSAA0YUBATH YNCIIA,
MPEACTABIIATh YHUCIA HAa KOOPAWHATHOM MPSAMOMH, OKPYIJIATH
YUCIIA; BBINOJHATH MNPUKHAKY M OLEHKY pe3yibTara
BBIYUCIICHUM.
PemiaTh TekcTOBBIE 321a4H APHPMETHIECKAM CIIOCOOOM.
PemiaTe npakTu4eckue 3aJa4u, CoICpKaIIKe IPOLECHTHI, JOJIH,
YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTbh — BpEMS —
paccTosiHMe, I€Ha — KOJHYECTBO — CTOMUMOCTh, OO0BEM
paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTH TPY/IA.
Pa30uparhb peanbHble )KU3HEHHBIE CUTYallud, (POPMY/JIHPOBATH
UX Ha S3bIKE MAaTeMaTUKH, HAXOAUThb pEUICHUE, NPUMEHSIA
MaTEeMaTUYECKUH anmnapar, HHTEPIPeTHPOBAThL PE3YJILTAT
OnepupoBaTh NMOHATHUSIMM: CTEIIEHb C IIEJIBIM ITOKA3aTENeM,
apu(METHYECKHI KBaJpaTHBI KOpEHb, MHOTOUJIEH,
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anreOpanveckast ApoOb, TOXKIECTBO.

BbInOJIHATL OCHOBHBIE JeWCTBHUS: BBINOJHATH Pacdy€Thl IO
dbopmynam, MpeoOpa3oBBIBATH IEJbIe, JAPOOHO-pAIlMOHATHLHBIC
BBIDAKEHUSI U BBIPAXKEHUS C KOpPHSAMH, pPEaJIU30BbIBATH
pa3joKeHue MHOrouYjeHa Ha MHOMUTEIM, B TOM YHCIE C
WCTOJBb30BaHMEM (OPMYN pa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI M Pa3HOCTH (C OMOPOM Ha CIPABOUYHYIO MH(OPMAIUIO);
HAXOJUTh JIOTYCTUMBIE 3HAYEHUs TEPEMEHHBIX JUIS JPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopeaupoBaTh ¢ MOMOIIBIO (OPMYN peaNbHbIE MPOIECCH U
SIBJICHUS.

OnepupoBath nousiTusIMH: QpyHKIMA, rpaduk QyHKIHH, HYIN
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMsl, yObIBaHMsI, HAaMOOJIbIlIEE U HAUMEHbLIEE 3HAYCHUS
GbyHKINH.

AHAIU3MPOBATh, CPABHUBATH, 00CYKI1aTh CBOMCTBA (DYHKIIHIA,
CTPOUTH UX TPaUKH.

OnepupoBaTtb NOHATHAMM: IIpsiMas HPONOPLUUOHAIBHOCTD,
oOpaTHasi  MPOMOPIHMOHAIBHOCTh,  JIMHEHHas  (QyHKIUS,
KBaJpaTH4Has (yHKIMS, mapaboa, rumepooa.

Hcnonb3oBath rpadukm [uis ONIpeIeIeHMs CBOMCTB, IPOLIECCOB
M 3aBUCHUMOCTEH, JUId peleHws 3aJad M3 JPYruX ydeOHBIX
IIPEIMETOB U PEATBbHONW JKHU3HU; MOAETHPOBATH C ITOMOIIBIO
rpadMKOB peasibHbIE TIPOLIECCH U SIBICHHUSL.

Bripaxath (popmMyJIaMH 3aBUCUMOCTH MEK/ly BEIMYUHAMU.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OAAM OBYUYEHMUA)

7 kaacc (He MmeHee 68 u)

Ha3Baunmue
pa3aeJia (TeMbl)

OcHoBHOE€ CodcpiKaHue

OcHoBHbIE BH/IbI JI€ATEIbHOCTH oﬁyqamumxca
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Kypca (4ucjio

4acoB)
IIpocreiimme [Ipocreiimme reoMeTpruueckre 0OBbEKThI: TOUKH, NPSAMBIE, Ty4dH | POpMYJIMPOBATH OCHOBHBIC TIOHITHS U OTIPEICTICHUS.
reoMeTpu4yecKue |H yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  HM3y4YeHHBIE  TE€OMETpHUYECKHE  (HUTYpHI,
¢urypsi CMexHbIEe U BEPTUKAIBHBIC YTJIbI. onpeaeasiTb MX B3aUMHOE pPAacCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabora ¢ mpocreimumMu yepTexamu. YepTEXK MO YCIOBHUIO 3a/layl (C MCIOJIH30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne NMHEWHBIX W YIJIOBBIX BEIIMYWH, BBIYHCICHUE |OMOPHI: HABOJIIME BOIMPOCH W/WIM alTOPUTMA Y4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. NEeUCTBUI).
BeJIMYMH [Mepumerp w  miomans  ¢uryp, cocraBieHHbIX w3 |IIpoBoAMTH MpoCTEHIIEe TOCTPOCHUS C IIOMOIIBIO ITUPKYIIS U
(14 9) MPSIMOYTOJIBHUKOB. JIMHEUKH.
HN3mepsaTs TUHEHHBIE U YTIOBbIE BETUYUHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTh «Ha TIIa3» pa3Mepbl peAbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
PemaTh 3a7aun Ha BBIYMCICHUE JIJIUH OTPE3KOB U BEIIMYUH
YIJIOB.
PemaTtp 3a/1a4n Ha B3aMMHOE PACIOJIOKEHUE TEOMETPUUECKUX
buryp.
IIpoBoanTH KIIACCUPUKALIUIO YTIIOB, BHIYUCISITH JTUHEHHBIC U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJOKHbIE HEOOXOIUMBbIE
JI0Ka3aTeJIbHbBIE PACCYXKICHHUS.
3HAKOMUTHCS C UCTOPHUEH Pa3BUTHA IeOMETPHUM.
TpeyrojbHukn IloHATHE © paBHBIX TpPEYrOJbHHKaX M  IepBUYHbIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB Ha TOTOBBIX
(22 v) MIPEJICTaBJICHHUS] O PAaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |deprexkax (C ykazaHHEeM MPHU3HAKOB) MPH HEOOXOIMMOCTH C

MPU3HAKA PABEHCTBA TPEYTOJILHUKOB.
[lpu3Hakun  paBEHCTBA  TMPSMOYTOJIBHBIX  TPEYrOJbHUKOB.
CBOCTBO MeMaHBI MTPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOeIpeHHbIE U pABHOCTOPOHHME TPEYroJbHUKU. [Ipr3Haku
U CBOMCTBA PaBHOOEPEHHOTO TPEYTrOJIbHUKA.

[TpoTuB GoJbIICH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIINI

YTOJI.

BU3yaJIbHOW OTIOPOM.

BoiBoauTh  cienctBus  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opmy.IHpOBaATH OTIpEEeTICHNUS: OCTPOYT'OJILHOTO,
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB;, OWCCEKTPUCHI, BBICOTHI,
MEAUaHbI TPCYrOJIbHUKA, CCPCAMHHOTO NEPpHICHAUKYIIApa
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[Ipocreiimie HEepaBEeHCTBA B T'€OMETPUHU.
mpeyeonvruxa. Hepasencmeo nomanoti.

[IpsIMOYTOJIBHBIN TPEYTOJIBHUK C yriioM B 30°.
IlepBbie NOHSATHS O IOKA3aTENbCTBAX B TEOMETPUH.

Hepasencmeo

OTpe3Ka; TepuMeTpa TPEYroJbHHKAa NMPH HEOOXOJUMOCTH C
OIIOPO Ha AJITOPUTM IIpaBUIIA.

®opMy.IHPOBATH CBOWCTBA W TPU3HAKH PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpounThb 4epTexH, pelaTh 3aJa4M C TIOMOIIBI0 HAXOXK/ICHHUS
PaBHBIX TPEYTOJILHUKOB.

IIpuMeHsiTh  TpHU3HAKH  PaBEHCTBA  MPSIMOYTOJBHBIX
TPEYrOJbHUKOB B 33Jayax (C HCIOJIb30BAHUEM CMBICIOBOM
OTIOpPBI: HABOJIIME BOMPOCH W/MIM QITOPHUTMAa Y4eOHBIX
NEeUCTBUI).

Hcnoan3oBats 1UGpPOBEIE peCcypchl A HCCIAeI0BAHUSA
CBOWCTB M3y4aeMbIX UTYp.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUH.

IMapaniejabHble [TapamensHble npsiMble, uX cBoWcTBa. Hakpecr nexamue, @opMyJMpoBaTh  MOHSATHE — TApPAUIENBHBIX  MPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIIIbl (00Opa30BaHHbBIE IIPU | HAXOAUTH MTPAKTUYECKHE IPUMEPHI.
yIJ10B NEPEeCeUYEHUH NapaJUIEIbHbBIX IPAMBIX CEKYILEH). M3yuars cBolicTBa yrioB, oOpa30oBaHHBIX NpPU MEPECEUECHUU
TPeyroJbHUKa [IpyzHak nmapauIeTPHOCTH  HPSIMBIX  Ye€pe3  PaBEHCTBO |MApaJIENIbHBIX MPSMBIX CEKYIIEH
(14 v) PAcCTOSTHUN OT TOYEK OJHOM IIPSAMOM 10 BTOPOH IPSMOM. IIpoBoauTe ao0ka3zarenbcrBa. POpMYJIHPOBATL TeopemMy
CymMma yrioB TpeyroJbHUKa U MHOTOYTOJIbHUKA. NapajuUIeIbHOCTH  JBYX MPAMBIX C IOMOIIBIO  YIJIOB,
BHemHue yriel TpeyrojabHUKa 00pa30BaHHBIX IMPH TIEPECEYCHUU ITUX TMPIMBIX TpeTbei
MIPSIMOM.
BerunceasiTe cyMMy yIiioB TPEYroJbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uyucrnoBsle W OyKBEHHBIE 3HAYCHHS YIJIOB B
reOMETPUYECKUX 3a7adaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYroJbHUKA U MHOTOYT OJIbHHKA.
3HAKOMMTBCS € HCTOPUEH Pa3BUTHS TEOMETPHH.
OxkpyxHOCTH OKpyKHOCTb, XOpAbI U TUAMETPBI, UX cBOMcTBa. KacarenbHasd k| POpMYJIMPOBATH  ONpeeJeHHsA:  OKPYKHOCTH,  XOpPBbI,
U KpYT. okpyxkHOCTH. OKpyXHOCTb, BIMCaHHAass B Yroi. [lowamue o|aumaMeTpa M KacaTelbHOM K OKpyxkHOcTH. M3y4yaTh ux
I'eomerpuueckne |/'MT, npumenenue 6 3adauax. buccekmpuca u cepeOurnnwiii |CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEIKH.
NOCTPOCHUS NEePREeHOUKYIAP KaK 2eoMempuiecKue Mecma mouex. HccnenoBathb, B TOM 4KClIe MCMOJb3YS HM(POBbIE pecypcehl:
(14 v) OKpyXHOCTb, ONHUCAHHAS OKOJIO TPEyroJibHUKa. BrimcaHHast B |OKpYXHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYXHOCTH,
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TPEYrOJBHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAaHHOM B YIOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons 0okazamenvcmea meopem o
nepeceyeHuu OUCCeKMpUC Y2108 mpey20ibHUKA U CePeOUHHbIX
NEPNeHOUKYIAPO8 K CHMOPOHAM MPEY2ONbHUKA ¢ NOMOWBIO
I'MT.

OBi1aneBaTh NOHATUSAAIMM  BIMCAHHOM M OIIMCAaHHOM
OKPYXKHOCTEH  TpEyrojibHUKA, HAXOAUThb ILIEHTPHl JTUX
OKPYXHOCTEH C OIIOPOH HAa aJIrOpPUTM IIPABUIIA.

Pemiate OCHOBHBIE 321a4M HA NOCTPOEHME: YIja, PaBHOIO
JAHHOMY; CEpEUHHOTO IMEPIECHANUKYISApa JaHHOIO OTPE3Ka;
IpsIMOM,  NPOXOJAIIEH  dYepe3  JAHHYH  TOYKY U
NEPIEeHANKYISPHON TaHHOW TPSMOM; OUCCEKTPUCHI JTaHHOTO
yIijla; TPEyroJabHUKOB II0 PA3JIMYHBIM DJJEMEHTaM IIpU
HE0OXO0IMMOCTH C HaIIPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPHH.

IMoBTOpEHHUE,
00001IEHNE
3HAHMH

(4 9)

[ToBTOpenue nu 0000IIEHNE OCHOBHBIX IMOHITHHA W METOJOB
Kypca 7 kJacca.

Pemarnb 3ala4Yd Ha IMOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JINYHbIMU YaCTAMU KypcCa.

8 kiacc (He meHee 68 4)

Ha3Baunmue
pazaeJia (TemMbl)
Kypca (4Huci10
4acoB)

OcHoBHOE€ CoAcpiKaHue

OcHoBHbIE BHIbI JI€ATEIbHOCTH oﬁyqamumxca

YeTbIpEXyroabHUK
"

[Tapannenorpamm, ero mpu3HaKu U CBOMCTBA. YacTHbIE Cilydan
ux

napajuiesorpaMmoB  (IIPSMOYTrOJIBHUK, poMO, KBajpar),

N300paxkaTh U HAXOAUTH HA YEpTEXKaX YETHIPEXYTOJIbHUKU
Pa3HbIX BUJOB U UX 3JIEMEHTHI.
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(12 u)

IIpU3HAKU U cBoiicTBa. Tpamnenus. PaBHoOOKast 1 IpsiMOYroJbHas
TpameuuH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIMpoOBaThH onpeeJIeHUs: napajuiesorpamma,
IpsIMOYTOJIbHMKA, poMOa, KBajpaTa, Tpamneluuu, paBHOOOKOMN
Tpaneuuu, IpsIMOyroJibHOM Tparenuu.

Hcnonb3oBaTth mnpuH  pelleHMH NPOCTeHIIMX  3agay4
IIPU3HAKK U CBOWCTBA: MapalijiesiorpaMma, NpsSMOYTrOJbHUKA,
pomba, KBajapara, Tpamenuw, paBHOOOKOW Tpamenuw,
MIPSIMOYT'OJIBHOW Tpameuu.

IIpumeHsiTH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPO Ha AITOPUTM IIpaBUIIA.
Hcnoab3oBaTh 1HQPOBBIE pPECYpCHI
CBOMCTB M3y4aeMbIX HUTYP.
3HAKOMUTbHCS C UICTOPHEN Pa3BUTHS TeOMeTPHH.

JJI1 UCCIICAOBaHUA

Teopema daJjieca
U Teopema o
NPONOPUHOHATIBH
bIX OTpe3Kax,
Nno100HbIE
TPeYroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist tuHUs TpeyroyibHuUKa. Tpamnenus, €€ cpeaHsis JUHUSL.
IIponopyuonanvnvie  ompesKu, NOCMPOEHUE  YEMBEPMO2O
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey20ibHuKe.
Ilooobnvle  mpeyzonbHuKu. Tpu  npusnaka
mpeyeonvHuxkos. lIpakTnueckoe npuMeHeHue.

nooobus

IIpoBoaMTH MOCTPOEHHA C IIOMOLIBIO HUPKYJIS U JIMHEHUKH C
ucnoyib3oBaHue  teopeMbl  Qameca U TEOpeMBl O
MPOMOPLHUOHAIBHBIX ~ OTpPe3KaX, CTPOUTH  YETBEPTHIN
IIPOMOPLIMOHAIBHBIN OTPE30K C OMNOpPOW Ha 3pPUTEIBbHYIO
HarJIsJHOCTb.

HaxoauTth 10/100HbIE TPEYrOJBHUKH HAa TOTOBBIX YepTEXKax C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB TIOA00US TIpH
HEOOXOMMOCTH C BU3YaJIbHOU OTIOPOH.

Pemarp 3agaum Ha 1oJOOHBIE TPEYrOJBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUS] YepTeXel M HaXOXKJICHUs
MOJOOHBIX  TPEYroJIbHUKOB  IPU  HEOOXOJUMOCTH  C
HaIIpaBJISOIIEH TOMOIIBIO.

IIpoBoanTh 10KA3aTENBCTBA C UCIIOJB30BAHNEM IIPU3HAKOB
000MsI HECJIOKHBIX I'€OMETPUUECKUX 3a/ady C ONOpoil Ha
ITOPUTM y4eOHBIX JICHCTBUH.

IIpumeHsiTb  MOJNyYEHHbIE  3HAHMS  NPU  PEIICHUHU
reOMETPUYECKUX U MPAKTHYECKUX 33a]a4 pU HEOOXOIMMOCTH
C HaIPAaBJISIOLIEH TOMOIIBIO.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS FEOMETPHH.
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ILnomann.
Haxoxnenune
nJjiomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Inomaan
NOI00HBIX (pUryp
(14 9)

[Tonsitre 06 00IIEH TeopHH TIIOIAIH.

@opmynbl IS IUIOMIATU TPEYroJibHUKA, IMapajuieiorpaMmMma.
OmHowenue niowaoeu mpeyeorbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu oobwetl 6bICOMOIL.

Buiuucnenue naowaodeii cnodicnvlx ¢ueyp uepes pasduenue Ha
yacmu u docmpoenue.

[Tnomamyn uryp Ha kiIeTyaToi Oymare.

[Tnomanu noxo6HbIX Guryp. Beruucnenue miomaaei. 3agaun ¢
MPAKTUYECKUM COJIepX)aHueM. Pewenue 3a0au ¢ nomowwio
Memooa 8CnoMo2amenbHolU Ni1oWaou.

OBiaageBaThb NEPBUYHBIMUA NPEACTABJICHUAMMU 00 O6HICI>1

Teopuu Iiomaau (mepsl), ¢OpMYJIUPOBATHL CBOWCTBA
TIJIOIIA U, BBISICHATh UX HATJISTHBIA CMBICI.

[Tpumenste  GopMynsl  miomand  mapajuesorpamma,
TPEYroJbHUKA, Tpaleuuud C ONOpPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

I[IpumeHsaTH bopMyITBI IO AU BBIITYKJIOTO

YeThIPEXYrOJIbHUKA YEpe3 JAUaroHalu U Yroj MEX]y HUMHU C
OTIOPO¥ Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoautp tuomaau ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, MCIOJIL30BaTh pa30MEHUE HA YaCTH U JIOCTPOCHHUE.
Pa3oupars npuMepbl UCIIOJIB30BaHUs BCIIOMOTaTEIbHON
IUIOLIA/IN JUI PELICHUsI TEOMETPUUYECKUX 3a/1ad.

Haxoauts tutomanu mnomoOHbIX ¢uryp ¢ omopodt Ha
CIPaBOYHYIO WH(OPMAIIHIO.

BbIYucasITh TUIOIAN PA3IMYHBIX MHOTOYTOJBHBIX (UTYP.
Pemathb 3aga4m Ha MI0Ia b C IPAKTUYECKUM COJIEPKAHUEM
II0CJIE COBMECTHOTO aHAJIN3A.

Teopema
ITugaropa u
HayYaJia
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ moka3aTeNbCTBO H PUMCHCHHE.
Oo6patHas Teopema [Mudaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (YHKIUA OCTPOTO yria,
TPUTOHOMETPHYECKUE  COOTHOIICHUS B  MPSIMOYTOJIEHOM
Tpeyrojbaruke. OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.
COOTHOIICHUST M@Ky CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyroJibHuKax ¢ yrinamu B 45° u 45% 30° u 60°.

®opmynupoBath Teopemy [ludaropa, mcnoab3oBaTh €€ B
MPAKTUYCCKUX BBIYUCIICHUSAX.

BrnaneTs NOHATHSAMEU TPUTOHOMETPHUYECKUX (DYHKITUI OCTPOTO
yIila, IPOBEePATh UX KOPPEKTHOCTD.

BbIBOAUTL  TPUTOHOMETPUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYrOJBHUKE C ONMOPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

HccaenoBarb  COOTHOUIGHHS ~ MEXJy CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONIEH MTOMOIIBIO.

Hcnoan3oBars  QOpMyNBl  TPUBEACHUS U
TPUTOHOMETPHUYECKOE TOXKIECTBO JJISI HAXOKICHUS
COOTHOIIEHUH MEXJy TPUTOHOMETPUUYECKUMH (YHKIUSIMH
pPa3NUYHBIX OCTPBIX YIJIOB C OMNOpPOH Ha CIPaBOYHYIO

OCHOBHOC€
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nH(pOpMaIHIO.

IIpumeHsITH TIOJMy4YEHHBIE 3HAHWUA M YMEHMs NpPU PEIICHUU
MPaKTUYECKUX 3ajad (Mpd HEoOXOAMUMOCTH C OIOpOH Ha
QITOPUTM IPaBUTIA).

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPHH.

Yriasl B BnucanHnble ¥ LEHTpaIbHBIE YIUIBI, YIOJI MEXKY KacaTelnbHOU U | DopMyJMpPOBAaTH OCHOBHBIE ONPE/EICHUS, CBSI3aHHBIE C

OKPYKHOCTH. XOPJIOH. yrJlaMd B Kpyre (BIIUCAHHBINA yroJ1, IEHTPAIbHBINA yTO).

Bnucanunbie VYTIbl MEXIy XOpAaMH U CEKYILIUMH. HaxoauTh BHMCaHHBIE YIJIbl, OMUPAIOIIUECS HA OJHY AYTY,

U ONHMCAHHbIE Bnucanueie u onucaHHble YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIMUCISATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YTJIaX,

YeTbIPEXYroJbLHUK |cBoiicTBa. [IpuMeHeHHMe STUX CBOMCTB TMpU  PEHICHUU |TEOPEMBl O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

u. re€OMETPUUYECKUX 3a/a4. LHEHTPAIHHOM yIjie TMpPU HEOOXOJAMMOCTH C BU3YaIbHOU

KacartenbHble B3anmHoe pacnonoxkeHue JIByX OKpyxHocten. Kacanwue | onopoi.

K OKPYKHOCTH. OKPYXHOCTEH. HcceaenoBarh, B TOM YHCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,

Kacanne BIHUCAHHBIC U ONKMCAHHBIC YETHIPEXYTOJbHUKHU, BHIBOAUTH MX

OKpY KHOCTe CBOICTBa U IPU3HAKY I1OCJIE COBMECTHOTO aHAJIN3A.

(13 v) Hcnonb3oBaTh 3TH CBOMCTBA M TNPU3HAKM IpPU PELICHUU
3ajad.

IMoBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB KypcoB 7 M 8§ |Pemarh 3agaum Ha TOBTOPCHHE, WJUTIOCTPUPYIONINE CBS3U

00001meHne KJIacCOB, 0000IIeHNE 3HAHHH. MEXy pa3TuYHBIMH YaCTSMHU Kypca.

3HAHUM

(4 1)

9 kaacc (He MmeHee 68 u)

Ha3Baunmue
pazaeJia (TemMbl)
Kypca (4Huci10
4acoB)

OcHoBHOE€ CoAcpiKaHue

OcHoBHbIE BHIbI JI€ATEIbHOCTH oﬁyqamumxca
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerprdeckux (QyHkimi yrioB ot 0° 10 MOpMyJIMpoBATL  ONpENAeIeHUs]  TPUTOHOMETPHUECKUX
Teopembl 180°. KocuHyc W CHHYC MpPSMOr0 WM TYIOTO yriia. Teopema|(QyHKIHMN TYIBIX M TPSIMBIX YIJIOB C BH3YalbHOM OTIOPOIL.
KOCHHYCOB M KocuHycoB. (OOoOméEHHas) Teopema CHHYCOB (¢ paanycoMm|DopMyaupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHUHYCOB. OTIMICAHHOU OKpYXXHOCTH). HaxoskIeHue JUTHH CTOPOH U BEITUYHH | PaIHyCOM ONMCAHHON OKPYXHOCTH).
Pemenne YIJI0B TPEYrOJbHUKOB. Pemiath TpeyrodpHUKH C OMOPOM Ha alrOPUTM Y4eOHBIX
TPeyroJbHNKOB dopmyna MIOWAAN TPEYTOJbHUKA YEPE3 JBE CTOPOHBI M YroJl | AEUCTBHM.
(16 1) Mexay HUMu. @opmyra MiIomaay 4YeTbIpEXYrojJbHUKa yepe3 ero |Pemars  nmpakTHdeckue  3aJa4yd, CBOASINIMeECS K
JMAaroHaJIN U yroJl MeX,ly HUMHU. HAXO0KICHUIO PA3JIUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe NpUMEHEHHUE I0OKa3aHHBIX TEOPEM.
Ipeo6pa3zoBanme |[lonamue o  npeobpazosanuu  nOOOOUAL. OcBauBartp MOHSITHE npeoOpazoBaHus no00us.
noxoous. Coomeemcmeennbvie s1emMeHmovl HOOOOHBIX Pueyp. HceaenoBarh OTHOIICHUE JTMHEWHBIX AJIEMEHTOB (UTYp MPHU
Metpuyeckue Teopema o npoussedenuu ompe3kos Xxopo, meopema o |npeodpazoBaHuu noaoous. Haxoauth npumepsl nogoous B
COOTHOILIIEHUS B npou3BeoeHUul OmpesKo8 CeKywux, meopema o0 Keéaopame|OKpPYXarolen IeHCTBUTEIbHOCTH.
OKPY:KHOCTH kacamenvrou. [Ipumenenue 6 pewienuu ceomempuyeckux 3aoay. |Bvigooumev mempuueckue coommouienus mexncoy ompesKamu
(10 v) XOpO, CeKYWUx U KacamenbHblX ¢ UCNOTIb308AHUEM GNUCAHHBIX
Y208 U NOOOOHBIX MPEY20NbHUKOS.
Pewamb ceomempuueckue 3aoauu u 3a0auyu u3 peaibHOU
JHCUZHU C UCNOTIL308AHUEM NOOOOHBIX MPEY20TbHUKOB.
BekTopnbi Omnpenenenne BEKTOPOB, CI0KEHUE U Pa3HOCTb BEKTOPOB, Hcnonb3oBaTh BEKTOpPHl Kak HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHOEHHUE BEKTOpa Ha YHCJIO. HCCJIe10BATH F€OMETPUYECKUN (nepemereHue) u
@u3NYECKU U T€OMETPUUYECKHUM CMBICII BEKTOPOB. ¢u3nvecknii (Cuiia) CMBICIBI  BEKTOPOB C OMNOpPOM Ha
Pa3noxxeHne BekTopa Mo JABYM HEKOJUIMHEAPHBIM BEKTOpaM. BOIIPOCHBIM IJIaH.
Koopaunats! BekTopa. 3HaTh ompeaeNeHMs CYMMBI U Pa3HOCTH BEKTOPOB,
CkansipHO€ NpPOU3BEJEHHE BEKTOPOB, €0 NMPUMEHEHHE IJIi | yMHOXEHUS BEKTOpa Ha 4HCJIO, HCeIe10BaTh
HaXO0XICHU JJIUH U YIJIOB. TeOMETPUYECKUH B (PU3NIECKUN CMBICIBI STHX OTEpPAIIHiA.
Pemenue 3a1a4 ¢ NOMOIIBIO BEKTOPOB. Pemartp reomeTrpuueckue 3aJayd  C  MCIOJB30BAHHUEM
[IpumeHeHre BEKTOPOB ISl PELIEHUs 3a/1ad KMHEMATUKH U BEKTOPOB.

MCXaHUKH.

PackiaabIBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKalsSipHOE  NPOM3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BbIYHCASITE CyMMY, Pa3HOCTh M CKaJISIPHOE TPOM3BENICHHE
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BEKTOPOB B KOOP/IMHATAX.
IIpuMeHATH CKaISIPHOE MPOU3BEACHHUE JUISI HAXOXKJCHUS
JUIMH U YTJIOB.

JlekapToBBI JlexapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBauBaTh MOHATHE NPSMOYTOJIBHONW CHCTEMBI KOOPJIUHAT,
KOOPAMHATBI Ha| Vpasnenue npsmoti. YTIOBOW KOIPPHUIIMEHT, TAHTEHC YIia |JIEKapPTOBBIX KOOPIUHAT TOUKH.
IIOCKOCTH HAaKJIOHA, TapajuleIbHbIE U MEPIEHIUKYIIIPHBIE IPSIMBIE. HccnenoBath ypaBHEHHUE MPSAMOI M OKPY>KHOCTH € ONIOPO Ha
9 v) VYpaBHeHHue OKpYKHOCTH. HaxoxkaeHune KOoOpauHaT TOYEK | BOIPOCHBIH IUIAH.
[IEPECEUEHMSI OKPYKHOCTH U IPSIMOI. Haxoauts LeHTp U paguyc OKPYKHOCTHU 1O €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUECKHX 3a/1au. Pemathb 3a1a4n Ha HaX0XKJACHUE TOUYEK ITEPECEUEHUS TPSIMBbIX
Hcnonb30BaHne MeTOJa KOOPAMHAT B MPAKTUYECKUX 3a4a4ax U OKPY’KHOCTEH C MOMOIIBI0 METOIa KOOPANHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmoii
IpU pELIEHUH 3a7ad, A ONIPEICIICHUS PaclOI0KEHUS
MIPSIMOM.
IIpumeHSITH KOOPAMHATHI MPU PEIIEHUH F€OMETPUUECKUX U
MPaKTUYECKUX 3a/a4, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJieiel peabHbIX 3a/1a4 («METOJ KOOPIUHATY).
IMosb3oBaTbest  [UIsI  TOCTPOGHHMS M MCCIEAOBAHUN
U(POBBIMU pECypcamMu.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUU
IIpaBuiabHbIE [IpaBuibHBIE MHOTOYIOJIBHUKH, BBIYMCIEHHE WX 3JIEMEHTOB. DOpMYyJIHpPOBATH onpezeneHne IIPaBUJIbHBIX
MHOIOYIOJIbHUKH. |YUucio m M JuyiMHAa OKpPYXHOCTHU. JlIMHAa Jyru OKpPYKHOCTH.| MHOTOYTOJIbHUKOB, HAXOAUTD UX DJIEMEHTBHI.
Juna Panuannas mepa yria. ITosib30BaTBLCSI MOHATHEM JUIMHBI OKPYXHOCTH, BBEJIEHHBIM C

OKPY’KHOCTH U
IJI0IAb Kpyra.
Buruucienue
nJjiomaaen

84)

[Inomaas Kkpyra M €ro 3JEMEHTOB (CEKTOpa M CETMEHTA).
Brraucnenue miomaseii Gpuryp, BKIFOUYAIOMINX YJIEMEHTHI Kpyra.

IIOMOIIBI0 TPABWIBHBIX MHOTIOYTOJIBHUKOB, OIpeaeJsATh
YHCIIO 77, JJTUHY AYTH U palaHHYI0 Mepy yriia mo o0pasiy.
IIpoBoauTh mepexoa OT paAuaHHOW MEPHI yrila K IpagyCHOU
¥ HAa000POT 10 BU3YyalIbHOU OIIOPE.

OnpeaeasaTh IOMAaLL Kpyra.

BeiBoauTh (hopmyanl (B rpanycHON U pajinaHHON Mepe) A
JUIMH Jyr, IJIOIIAJeH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIN IJIaH.

Boruucasite miomand  ¢GUryp, BKITIOYAIOUIMX —AJIEMEHTHI
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OKPYXXHOCTH (Kpyra) ¢ OTIOpO# Ha CIIpaBOYHYIO HH(POPMAIIHIO.
HaxoauTsh miomaay B 3aayax peajbHOM )KU3HU.

JBuKeHUs Ionamue o deudiceHuu NIOCKOCMU. Pa3oupars  npumepsl,  WUIIOCTPUPYIOLUIUE  TOHATHUS
IIOCKOCTH Iapannenvnovuii neperoc, nosopom u cummempusi. Ocu u yenmpul | IBUKEHUS, LIEHTPOB U OCEH CHMMETPHH.
(6 4) cuMMempuu. ®opmyHpoOBaTh OIPENEICHNS MapajUIeIbHOTO IEepeHoca,
IIpocmetiwiue npumeneHus 8 peuieHuu 3a0ay. MIOBOPOTa M OCEBOM CHMMETPUM C BH3yaJbHOW OIOPOM.
HaxoauTthb HemoABMKHbBIE TOYKHU TI0 00pasIy.
HaxoauThb IEHTPHI M OCH CUMMETpPUH IpocTedmux Guryp mo
oOpa3iry.
Ilpumenamov napannenvhvili NEPeHoC U CUMMEMPUIO NPU
peuleHuU 2eoMempuiecKux 3a0ad (pazoupams npumepbl).
Hcnonvzoeame 01151 nocmpoenusi u ucciedo8anull yugposvie
pecypcul.
IToBTOpEHue, [ToBTOpEHHE OCHOBHBIX MOHATUH M METOMOB KypcoB 7—9 |OmnepupoBaTh MOHSATHAMHU: QHUTypa, TOUKA, IpsMasi, yrod,
00001eHMe, KJIacCcOB, 0000IIEHUE M CHCTEMaTH3alHsI 3HAHUH. MHOTOYI'OJIbHUK, ~PaBHOOEIPEHHBII M  PaBHOCTOPOHHHUU
cucremaTusanus | [Ipocreiimme reomerpuueckue GUTYpel M WX CBOWCTBA. | TPEYTOJIBHUKH, TPSAMOYTOJIBHBIM TPEYrOJIbHUK, MeIuaHa,
e — N3mepenune reoMeTpuyecKiX BEIUYHH. OuCCeKTpuca M BBICOTA TPEYroJbHHUKA, MapajlIesIoTpaMM,
(7 u) TpeyronbHUKH. poMO, MPSMOYIOJIbHUK, KBaJpaT, Tpamenus; OKPYXHOCTb,

[TapannenbHbIE U IEPIICHAUKYJISPHBIC IPSMBIE.
OkpyxHOCTh U Kpyr. ['eoMerpuueckue MOCTPOEHHUS. YTIbl B

OKPYKHOCTH. BrmcaHHbIE UM ONMCaHHBIE  OKPYXHOCTH
MHOT'OYT OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucanusie u OIIMCAHHBIE
YETBIPEXYT OJIbHUKHU.

Teopema [Tudaropa n Hauana TpuroHoMeTpun. Pemenue oOmmx
TPEYrOJbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanumst miockoctu. JBmkenus. [logooue. Cummerpus.
[Tnomans. Berancnenne miomanei. [Tnomanu nogo0HbIX Guryp.
JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH.

KacaTeJbHast,; paBeHCTBO U Moao0ue (uryp, TpeyrojibHHUKOB;
NapajyieIbHOCTh U TEPHEHIUKYISIPHOCTD  MPSIMBIX, YTOJI
MEXIy TMpPSIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOH; JJIMHA, PACCTOSHUE, BEIMYMHA YTria, IJIO0IIA/b,
TIEpUMETDP.

Hcnoan3oBats  ¢Qopmyabl: TepuMeTpa H  IUIOLIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH M IUIOIMIAJH KpyTa,
00b&Ma MPSAMOYTrOJIBHOTO NapalIeIenuIea.

OnepupoBaTh MOHATHAMM: TPSAMOYroJibHas CHCTEMa
KOOpD/JMHAT, BEKTOP; MCHOJb30BaTh OJTH TMOHATUSA JUIS
NPEJCTaBICHNUS AAHHBIX U pEIICHHs 3ajad, B TOM YHCIE U3
APYruX y4eOHBIX MPEIMETOB.

Pemiats 3agaum Ha TIOBTOpEHHE OCHOBHBIX TOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WUTIOCTPALIMIO CBSI3EH MEXKIY pa3IMYHbIMU YacTsIMHM Kypca.
BriOupaTs MeTOA [1UIs pellIeHUs 3a/1a4u.
Pemrarn 3agaum u3 noBceTHEBHOM KU3HU.

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUTE€HBI BO3MOXHOCTH
MCIIOJIb30BaHUS MEKTPOHHBIX (LIUPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIOIINXCA Y4€OHO-METOAMUYECKUMU MaTepuaiaMu
ANEKTPOHHbIE YYEOHMKM W 33JaYHHUKH, DJIEKTPOHHbIE OWUOIMOTEKH, BHUPTyallbHbIE
1ab0paToOpuu, UTPOBBIC MPOTPAMMBI, KOJUIEKIIUA HMUPPOBBIX 00pa30BaATEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYUYEHHUS U
BOCIIUTAHUSl PA3NMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (LM(PPOBOM) BUAE U peaTU3yIOUIUMU

(MyJIbTUMEIUHHBIE MPOTrPAMMBI,

nunaktudeckue BosmoxkHocTy KT, conepxanue KOTOPhIX COOTBETCTBYET 3aKOHOATEIBLCTBY 00 00pa30BaHUMU.
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