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IHOACHUTEJBHASA 3AIINCKA

PpabGouas mporpamma 1o MaTemaTuke A OOYYaIOUIMXCS C 3aJePXKKOM MCHXUYECKOTO
paszButusa (manee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHUS MOATOTOBJIEHA HAa OCHOBE
denepanbHOTO rocy1apcTBEHHOI0 00pa30BaTENFHOIO CTaHapTa OCHOBHOTO OOIIEro 00pa3oBaHUs
(ITpuka3z Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHUHHCTEPCTBOM
toctuuu Poccuiickoit ®@eneparuu 05.07.2021 1., per. Homep 64101) (matee — ®I'OC 0O00),
denepanbHON  aTaNTUPOBAHHOM OCHOBHOM 0Opa3oBaTENbHOW IMPOTrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus 00YJAIOIIUXCS ¢ 3a7epKKOH meuxmueckoro paszpurus (nainee — ©AOOIT OO0 3I1P),
[IporpaMMbl BOCIHMTaHHUSA, C Y4E€TOM pacHpellelIeHHbIX IO KilaccaM IMpPOBEPSEMBbIX TpeOOBaHHM K
pe3yabTataM OCBOCHHS AJAaNTUPOBAHHON OCHOBHOW 00pa3oBaTeIbHOM NPOTrpaMMbl OCHOBHOTO
o0uiero o0pa3oBaHus 00y4arOIIUXCS C 3aJepKKOIM ICUXUYeckoro pa3Butus. B pabodyeil nmporpamme
YUYTECHBI HJIeH U MosokeHus: KoHuenmuu pa3BuTHs MaTeMaTH4eckoro oopazoBaHus B Poccuiickoit
denepanuu.

OO0mas xapakTepucTuka yue0HoOro npeamera «MaremMaTuka»

YuebHblii npeamer «MaremaTuka» BXOAMT B IPEIMETHYIO oOmacTh «MaTemaTtuka u
uHpopmatuka». OH cr1ocoOCTBYET Pa3BUTHIO BEIUUCIUTEILHON KYJIbTYPbI M JIOTMUECKOTO MBILUICHUS,
(GOpMUPOBAHHIO YMEHHUS II0JIb30BAaThCA AITOPUTMAMH, a TAKKE MPUOOPETEHUIO IMPAKTUYECKUX
HABBIKOB, HEOOXOAMMBIX B TMOBCEIHEBHOM xku3HU oOydaromuxcs c 3[IP. Yuebubiii mpenmer
pa3BHUBaeT MBIIIJIEHUE, IPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIIMOHAIbHYIO I'PaMOTHOCTh, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HH(OPMAIIMIO, IPEJCTABICHHYIO B Pa3InYHbIX (hopMaXx.

OOydenune MatemaTuke Aa€T BO3MOXKHOCTh pa3BUBaTh y oOywarommxcs ¢ 3IIP Ttounyro,
palMOHATBHYI0 M MH(OPMATHBHYIO pedyb, YMEHHE OTOMpaTh HambOosiee MOAXONALIME S3bIKOBBIE,
CHUMBOJIMYECKHE, Tpaduueckue CpeAcTBa Ui BBIPKEHUS CYXKICHHH ¢ HArMIHOTO HX
IIPEJICTaBICHMUS.

Heo6xoauMbIiM KOMIOHEHTOM O0IIEl KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS 00IIIee
3HAKOMCTBO C METOAAMM IIO3HAaHUSA JECHCTBUTEIBHOCTH, IPEIACTABICHUE O IpEeIMETe M METOAax
MaTeMaTUKH, HMX OTIMYMNA OT METOJOB JAPYTUX E€CTECTBEHHbIX W TyYMaHUTapHbIX HayK, 00
0COOEHHOCTSX MPUMEHEHHMsT MaTeMaTHUKU I PELIeHHs HAy4YHbIX W NPUKIAJHBIX 337a4. Takum
o0pa3oMm, MaTeMaTHyeckoe 0Opa3oBaHHWE BHOCUT CBOM BKJaJ B (QopMHUpOBaHHE OOIIEH KyJIbTYpbI
YeJI0BEeKa.

W3ydyeHre MaTeMaTUKH TaKXe CIOCOOCTBYET JSCTETHUYECKOMY BOCIHMTAHHUIO YeENIOBEKa,
ITOHUMAHHUIO KPAaCOThI U U3ALIECTBA MATEMATUYECKUX PACCYKICHUMN, BOCIIPUATHIO TEOMETPUYECKUX
¢dbopM, ycBoeHHIO Hzen cummerpuu. [Iporpamma oTpaxaer coaep:kaHHe OOy4EHHUs MpeIMeTy
«MareMaTiKa» ¢ y4eToM O0cOoObIX o00Opa3oBaTenbHbIX MoTpeOHOcTe obOydatomuxcs c  3I1P.
OBnanenue yueOHBbIM IpenMeroMm «MaTemaThkay IMpeaCcTaBiseT ONPEAeIeHHYI0 CIOKHOCTb IS
yuamuxcs ¢ 3[IP. V o6yuarontuxcs ¢ 3I1P HanOonee BbIpaXKeHbI OTCTaBaHUS B Pa3BUTUU CIIOBECHO-
JOTUYECKUX (OPM  MBIIUIEHUS, IO3TOMY aOCTpaKkTHbIE M OTBJEUEHHBIE KaTeropuud UM
TPYAHOAOCTYIHBI. B Toke BpeMs NpH CrenuantbHOM OOyueHHHM O0YyYaroIuecss MOT'YT BBIMOJIHATh
3aaHus 1Mo anroputMy. OHM BOCHPHUMMYHMBEI K IIOMOIIM, MOTYT BBIIIOJIHUTH IIEPEHOC Ha
aHAJIOTUYHOE 3aJlaHHe YCBOEHHOro crocoOa pemeHus. CHUXEHUE pa3BUTHS MBICIUTEIbHBIX
onepanyii U 3aMEJJIEHHOE CTAHOBJICHUE JIOTMYECKUX JEHCTBUU NPUBOIAT K HEAOCTATOYHOMU
OCMBICIICHHOCTH COBEpLIAEMbIX Y4EOHBIX AeWCTBUI. Y 0O0ydarommxcsi 3aTpyJHEHbl CYETHBIE
BBIYMCIICHMS], IPOU3BOIUMBIE B YM€. B MMCbMEHHBIX BBIUMCIEHUSAX OHH MOTYT IIPONYCKaTh OJVH U3
MPOMEXYTOUHBIX mmaroB. [Ipu paboTe ¢ YHUCIOBBIMU BBIPAKEHUSIMH, BBIYHCICHHEM HX 3HAUYEHUS
MOTYT HE YyAep:KHUBaTh MpaBWIbHBIN Mopsanok xAeictBuil. [Ipu ympomeHun, mnpeoOpa3zoBaHUU
BbIpakeHUH yuamuecs ¢ 3[IPHe MOryT caMOCTOSTENBHO MPUHATH PELIEHUE O MOCIIEI0BATEIBHOCTH
BBIITOJIHEHUS JIeWCTBUM. KOHKPETHOCThP MBIIIIEHUS OCJOKHSET YCBOCHHUS HABBIKA pELICHUS
ypaBHEHM, HEPaBEHCTB, CHUCTEMbl YypaBHEHHHl. VM MajooCTymHO coBepiieHHe O0paTUMBIX
onepanui.



Huskuii  ypoBeHb pa3BUTHSL JIOTUYECKHMX OMEparuii, HeAoCTaTo4YHas O0O0O0OIEHHOCTh
MBILUICHUS] 3aTPYIHSAIOT HU3ydeHHE TeMbl «DyHKIMHU»: TIPU OIpeaeseHuH (YHKIHMOHATBHOM
3aBUCUMOCTH, IIpM  ONMCAaHUM TIpaQUuUecKOd  CHUTyallud, MCIOJB3Yys T'€OMETPHUUYECKUH,
anreOpandeckuii, (YHKIMOHANBHBIN $3bIKM. Hepeako ywamumecss HE BHUIAT Pa3sHHULBI MEXITY
00J1acThI0 orpeaesieHust PYyHKIUU U 00J1aCThIO 3HAYCHHH.

Pemenne 3amad compsiKeHO € TPYAHOCTAMHU O(OPMIICHHS KPaTKOM 3alHcH, IPOBEISHUS
aHaluM3a YCJIOBUS 3aJaud, BblIeseHUs cyuiectBeHHoro. OOyuaroupuecs c¢ 3IIP 3arpynstoTcs
cllenarh yMO3aKIIOUEHHE OT OOIIero K YaCTHOMY, HEPEIKO BHIOMPAIOT HEPALMOHAIBHBIE CIIOCOOBI
pELIEHNs, HHOTAA OTPAaHUYHUBAIOTCS. MAHUITYJIALAAMHU C YUCIIAMHU.

[lpy wm3yyeHMHm TreoMeTpHuecKoro wmarepuana oOyuatommecs c 3[IP cramkuBaroTcs c
TPYAHOCTBIO JI€JIaTh JIOTHYECKUE BBIBOJBI, CTPOUTH IIOCIENOBATEIbHBIE paccykaeHus. Hempounsie
3HAaHUS OCHOBHBIX TEOPEM T'€OMETPUU MPUBOJIUT K OMIMOKAaM B PEHICHUH T'€OMETPHUUECKUX 3aiad.
OOyuaronyecss MOTYT MOAMEHHUTh (OpMYyJy, HENPaBUIbHO NPUMEHUTHh TeopeMy. K ceppe3HbIM
ommOKaM B pElIeHHHM 3a4ad [OPHUBOJAT HEAOCTATOYHO pa3BUTHIE IPOCTPAHCTBEHHBIE
npeacTaBiaeHus. MM cl0’KHO BBINOIHUTB YEPTEX K YCIOBHIO, B IMCbMEHHBIX PA0OTaXOHU HE MOTYT
MIPUBECTH OOBSCHEHHE K YEPTEKY.

To4YHOCTH 3allOMUHAHUS M BOCIIPOM3BEIECHUS Yy4eOHOr0o MaTepHaja CHUXKEHBI 10 IPUYUHE
c1labOCTH MHECTHYECKOW JeATENIbHOCTH, CykeHHus oObema mnamstu. OOywaromumcs c  3I1P
TpeOyeTrcst Oojbllle BPEMEHHM Ha 3aKpeIljieHHe MaTepualla, akTyalu3als 3HaHuil 1o omope Ipu
BOCIIPOU3BE/ICHUU.

Jis mpeojoeHus TpyJHOCTeH B M3ydeHuH yyeOHoro npeamera «MaremaTuka»Heooxoauma
ajanranus oO0beMa M XapakTepa y4deOHOro Marepuaja K I103HABaTEIbHBIM BO3MOYKHOCTSAM
yuamuxcs ¢ 3I1P. Cnenyer yueOHbIN MaTeprall MPENoJIHOCUTh HEOOIBIIMMU HOPLMSIMHU, YCIOKHSS
€ro MOCTENEHHO, U3bICKUBAThCIIOCOOBI aJalTAlluK TPYIHBIX 3a/laHUl, HEKOTOPbIE TEMBI /1aBaTh KaK
O3HaKOMMTEJIbHBIC; HCKIIOYaTh OTACIBHBIE TPYAHBIE J10KA3aTEIbCTBA; TEOPETUUYECKUN MaTepuall
PEKOMEHAYETCsl M3ydaTh B IIPOLECCE IMPAKTHUUECKON JAEATEIbHOCTH II0 PpELICHUIO 3ajad.
Oprannueckoe €IUHCTBO INPAKTUYECKOM M YMCTBEHHOH JESATEIBHOCTH YYallMXCsl Ha YypOKax
MaTeMaTHKH CIIOCOOCTBYIOT NMPOYHOMY M CO3HATEIILHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHYECKHX
3HaHUU U YMEHHUM.

Hean u 3a1a4n n3yvyenns yueOHoro npeamera «Marematuka
[TpropUTETHBIME yensmu 0OyICHHSI MaTeMaTHKe B 5—9 Kitaccax sSBISIOTCS:

" (opmupoBaHWE  IEHTPATbHBIX  MATEeMATUYECKUX  TOHATUH  (YHUCIO,  BETUYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIHS), OOECMEeUYNBAIOIINX
MPEEeMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTEMaTHUYeCKOro 00pa3oBaHUS OOYYAIOIIUXCS C
3I1P;

® nonsenenue odyvarornuxcs ¢ 3[1P Ha JocTynmTHOM 7151 HUX YPOBHE K OCO3HAHHIOB3aUMOCBSI3U
MaTEeMaTHKU ¥ OKPYXKAIOIEro MUpa, MOHUMAaHUE MAaTEMATHKU KaK YaCTH OOIIeH KyIbTyphl
YeJI0BEYECTBA,

® pa3BUTHE WHTEJUIEKTYalIbHBIX U TBOPUYECKHUX cIocoOHocTelt obOyvarommxcs ¢ 3IIP,
MO3HABATEJIbHOW AKTHMBHOCTH, HWCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHHUS,
WHTEpeca K U3YUECHUI0 MAaTEeMAaTHKH;

" (popmupoBanue (GyHKIMOHAIBHON MaTeMaTHYeCKOW TPaMOTHOCTU: YMEHHUs pPaclo3HaBaTh
MPOSIBJICHUSI MaTEMaTHYECKUX TOHSATHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaTbHBIX
JKU3HEHHBIX CHUTYyallMsX M TPU H3YYCHHH JPYTHX Y4YeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, (POPMYIMPOBATh X HA S3BIKE MATEMATHUKH U CO3/1aBaTh
MaTeMaTUYeCKHe MOJIEIHU, IPUMEHITh OCBOCHHBIA MAaTeMAaTUUECKUI anmnapar JJsl PeleHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3a/lad, HWHTEPIPETUPOBATh U OIEHWBATH IOJYYCHHBIC
pe3yNbTaTHI.

Joctrxenne 3Tux nenei odecrneynBaeTcs pelieHueM CIEeaYIOINX 3a0ay.
" dopmupoBath y oOyuatomuxcs ¢ 3IIP HaBbIKM yueOHO-TIO3HABATENBHON AESITENbHOCTHU:
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IUIAaHUPOBaHUE pPAa0OThI, NMOUCK PALMOHAIBHBIX IYTEH €€ BBINOJHEHHs, OCYLIECTBICHMS
CaMOKOHTPOJIS;
® cnocoOCTBOBAaTh HHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (hOPMUpPOBaTh KadyecTBa, HEOOXOAUMBIE

YeJI0OBEKY Ul IIOJHOLICHHOM JKM3HM B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIE

MaTEMaTHYECKON  NEATEIbHOCTU:  SICHOCTH M TOYHOCTH  MBICIM,  MHTYULUH,

IPOCTPAHCTBEHHBIX MPEJICTABICHU, CIIOCOOHOCTH K MPEOI0JICHUIOTPYIHOCTEH;

® (opMupOBaTh KIIOYEBBIC KOMIIETCHLIMH YydYalluXcsd B paMKax MpeAMETHOH oOsacTu
«Matemartuka 1 nH(pOpMaTUKAY;

® pa3BUBaTh MOHATUHHOE MbIIUIeHUs oOywaromuxcs ¢ 3[IP; ocymecTBIsATH KOPpPEeKUHUIo
IIO3HABATENBHBIX IpoueccoB oOyuarommxcss ¢ 3IIP, HeoOXoAMMBIX [UIs OCBOEHUS
IPOTPaMMHOTO MaTepuala o yueOHOMY MpPEIMETY;

® [IpedycMaTpHBAaTh BO3MOXKHOCTh KOMIIEHCALlMM 0Opa30BaTeNbHbIX AC()UIUTOB B OCBOCHUU
IPEIIECTBYIOLIEro MPOrpaMMHOIo MaTepuana y oOyuatomuxcs ¢ 3IIP u HenoctaTKkoB B UX
MaTEMaTUYECKOM Pa3BUTHH;

® c¢opMHpPOBATh YCTONYMBBII HHTEpPEC yUaluxcs K IPeaMeTy;

® BBIABJATH U Pa3BUBATh MATEMATUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcHOBHBIE JTUHUM COJEPKAHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna ¥ BbIYUCICHUS,
«Anrebpa» («Anrebpandeckue BbIPRKEHUSN», «YPaBHEHHMS M HepaBEHCTBa»), «DyHKIMNY,
«l'eomerpusi» («I'eomerpuueckue Qurypsl U uX CBoOicTBa», «M3MepeHue TreoMeTpuyecKux
BEIMYNHY), «BeposATHOCTh U cTaTUCTHKay». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajuleibHO, Kax/aas B
COOTBETCTBUM C COOCTBEHHOW JIOTHMKOM, OJHAaKO HE HE3aBHUCHUMO OJIHA OT JAPYroi, a B TECHOM
KOHTakTe U B3aumojeictBuu. Kpome »3TOro, ux oObeOUHSIET JOrMYecKas COCTaBJISIOILas,
TPaJMLIMOHHO TMPHUCYIIas MaTeMaTHMKe W MPOHMU3bIBAIOIIAs BCE MAaTEMATUYECKUE KYypChl U
cogepkarenbHple  JguHUM.  CdopmynupoBaHHoe B DegepalibHOM  rocynapcTBEHHOM
00pa3oBaTeNFHOM CTaHAApPTe OCHOBHOTO OOIIEro obpa3oBaHus TpeOOBaHHE «yMETh ONEPUPOBATH
MOHATHUSIMU: ONPEACICHUE, AKCUOMA, TEOPEMA, J0Ka3aTeNIbCTBO; YMEHHUE pACIIO3HAaBaTh UCTUHHBIE U
JIO)KHBIE BBICKA3bIBAaHUS, MPUBOJUTH IPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUS BBICKA3bIBAaHMI» OTHOCHUTCS KO BCEM KypcaM, a (popMUpOBaHHE JIOTMYECKUX YMEHMH
pacrpeensercs 1o BCeM roJaMo0ydeHusi Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHusl.

Conepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHMS
[IpumepHoii paboueil mporpamMmsl, pactpeieEHHBIM 0 roJjaM 00y4eHHs], CTPYKTYPUPOBAHO TAKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHLMIHAIBHBIM BOIIpOcaM oOOydaroliuecs oOpaliaanch
HEOJIHOKPAaTHO, 4YTOObl OBJIAJIEHUE MATEMATUYECKUMHU MOHSATHSIMH M HAaBBIKAMU OCYIIECTBIISIIOCH
MOCJIeIOBATENbHO M MOCTYMATEeNbHO, C COONIOIGHUEM MpPHUHLUIA I[PEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIIOYAIKMCHh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeicTaBieHui oOydarommuxcs c¢ 3I1P,
pacumpsiss U yrayossas e€, oOpa3ys NMpOYHbIE MHOXKECTBEHHble cBA3M. OOIMe Lenu HU3yd4eHUs
yueOHoro npeamera «Maremarukay npejacrasieHsl B [IpumepHoil paboueil mporpaMMe OCHOBHOIO
o011ero oopa3oBaHus.

OcobennocTu 0TOOpa M aganTanuu y4e0HOr0 MaTEepHAaJIa 0 MaTEeMaTHKe

OOyuenune ydeOHOMY mpeamery «MareMaTHKa» CTPOWUTCS Ha CO3/aHUU ONTHMAaJIbHBIX
YCIOBUH AJIsi YCBOGHUS MporpaMMHoro marepuana odydarouumucs ¢ 3[IP. bonbiioe BHHUMaHue
ynensiercsi oTOopy y4eOHOro marepuaja B COOTBETCTBUM C TNPHHIMAIIOM JOCTYIMHOCTH TIPH
COXpaHeHHH oOmIero 06a30BOr0 YpOBHS, KOTOPBIM [OMKEH MO COJACPKAHUI0O M 00beMy OBITh
allanTHPOBAHHBIM Jiisi oOyuatonmxcsi ¢ 3[1P B cOOTBETCTBUHM ¢ WX OCOOBIMH 00pa30BaTENbHBIMU
norpeOHocTsMU. Crenyer OOJNeryuTh OBJAZCHHE MarepuanoM oOydatoummucs ¢ 3IIP
MOCPENICTBOM €r0 JETabHOTO OOBSICHEHHS] C CHCTEMAaTHYECKHMM MOBTOPOM, MHOTOKpPATHOM
TPEHUPOBKM B MPUMEHEHMH 3HAHUM, HCHOJB3Yysd MPHEMBbl aKTyalu3aluu (BU3yallbHas oOIopa,
TaMsTKa).

[TpumepHas nmporpaMmma npenycMaTpruBaeT BHECEHHE HEKOTOPhIX M3MEHEHUI: yMEHbILIEHUE
o0beMa TEOPETUIECKUX CBEICHUH, BHIHECEHUE OTACIBHBIX TEM HIIHMIICTBIX Pa3/IelioB B MaTepHAIIBI
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JJIA O630pHOFO, O3HAKOMHUTEIIBHOT'O U3YUCHU.

IIpumepHbIe BUABI AesATeIbHOCTH 00ydaomuxcs ¢ 3I1P, o0yc/ioBi1eHHBIEOCOOBIMHU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTSIMH M 00ecTieYHBAIOIIHe
OCMBICJIEHHOE OCBOEHHE CO/IePKAHMM 00Pa30BaHMS MO MPeIMeTy
«MartemaTuka»

Conepxanue BHIOB JesTenbHOCTH oOywatommxcs c 3IIP ompenensiercss mx ocoObMM
oOpa3zoBaTenbHBIMU NOTpeOHOCTSIMH. [loMuMo mmpoko ucnosisdyembsix B OOIT OO0 obumx s
BCEX 00YYaIOMUXCs BUIOB JICATEILHOCTH CIIEAYET YCHIIUTD BHJIBI ACATEIBHOCTH CIICIIM(UIHBIC IS
JTAHHOM KaTeropHH JeTel, 00eCTIeYMBAIOIME OCMBICIEHHOE OCBOCHHE COJIEPKaHHU 00pa30BaHUS 110
OpeAMeTY: YCWIEHHE MPEAMETHO-TIPAKTUYECKON JESTENbHOCTH C aKTHBH3AaLMEeH CEHCOPHBIX
CHCTEM; YepelOBaHUE BUJOB ACATEIBHOCTH, 3aJICHCTBYIOIIMX pa3IMYHBIE CEHCOPHbBIC CHUCTEMBI,
OCBOGHHE MaTepHaja C OIOpOW Ha alrOPUTM; «IIOIIAaroBOCTb» B M3YYEHUH MaTepHaa,
MCIOJIb30BaHUE JIOMOJHUTEIBHON BHU3YyallbHOW OMOPHI (CXEMBbI, MIAOJIOHBI, ONIOPHBIE TaOIUIIBI);
peyeBOil OTYET O Mpolecce W pe3yibTaTe ACATEIbHOCTH; BBIIOIHEHHE CIEIHMANbHBIX 3aIaHuM,
00eCTIeYNBAOIINX KOPPEKIHIO DPEryISAIUN y4eOHO-TIO3HABATEIbHON JIESTEIBHOCTH M KOHTPOJIb
COOCTBEHHOTO pe3yJIbTaTa.

[TpumepHas TemaTuyeckas U TEpMUHOJIOTHYECKas Jekcuka cootBeTcTByeT OOIT OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SIBJISIOTCS HPUEMBbl pabOThl C JIEKCHYECKUM
MaTepuajioM 1o npenmety. [IpoBoauTcsi ciennanbHas paboTa MO BBEACHUIO B aKTUBHBIN CIIOBApPh
00ydJaroIMXcs COOTBETCTBYIOLICH TEPMHHOJIOTHH. V3ydaemble TepMHUHBI BBOAATCS HaA
MIOJIUCEHCOPHOU OCHOBE, 00sI3aTeIbHA BU3YAIbHASTIOICPIKKA, AJITOPUTMBI PA0OTHI C OIIPEACIICHUEM,
OIIOPHBIE CXEMBI JIJIS aKTyaTH3allMUTEPMUHOIOT UH.

MecTto yueOHoro npeamera «MareMaTHKa» B y4eOHOM ILIaHe

B cootBerctBuu ¢ ®enepalbHBIM TOCYAAPCTBEHHBIM OOpA30BATEIBHBIM CTaHIAPTOM
OCHOBHOTO 001Iero oobpazoBaHusi y4eOHBIM mnpeamer «MaremaTuka» BXOAUT B MPEAMETHYIO
obmacte «MaTtemaTrka U HHPOPMATUKa» U SIBJISICTCS 00s3aTelbHBIM JIIs m3ydeHus. B 5-9 kmaccax
yueOHbI TpenMeT «MareMaTuka» TPaJUIMOHHO HM3y4aeTcsl B paMKax CIEIYIOIIUX Y4eOHBIX
KypcoB: B 5-6 kmaccax — Kypca «Matemaruka», B 7-9 kiaccax — KypcoB «AureOpa» (BKItOYas
AJNIEMEHTHI CTAaTUCTUKM W Teopuu BeposTHocTel) u «['eomerpusi». Hactosmeit mporpammoit
BBOJIUTCSI CAMOCTOSITENbHBIN yUeOHbIN Kypc «BeposTHOCTh U CTaTUCTUKAY.

Hacrosmeit mporpammoii mpexycMaTprBaeTCsl BhICICHNE B y4eOHOM INIaHE HA H3y4eHUE
MaTeMaTHKHU B 5—6 ki1accax 5 y4eOHBIX 4acOB B HEJCINIO B TEUCHHE Ka)XJI0roroja ooydeHwus, B 7-9
KJaccax 6 y4eOHBIX 4acoB B HE/IETIO B TEUEHHE KaXKIO0ro roja o0yueHus, Bcero 952 yueOHbIX yaca.

Conepkanne yueOHOTO mpenmMera «MareMaTukay, IpeICTaBIeHHOe B pabouell mporpaMmme,
cootBeTcTByeT ®I'OC OO0, aganTupoBaHHONH OCHOBHOI 00pa30BaTeNbHOM MpOrpaMMe OCHOBHOTO
o01ero 00pazoBaHus O0YUYAIOIIMXCS C 3a/IEPKKON TICUXUIECKOTO PA3BUTHS.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCBI

esn u3yyenusi yaeOHOro Kypca

[TpropuTeTHBIMHU LENIIMU OOYyUEHHSI MaTeMaTHUKe B 5—6 Kiaccax sSBISIOTCS:

" [popoJKeHHe (POPMUPOBAHMS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (4MCIIO, BEIMYUHA,
reoMeTpuueckas (¢urypa), 0OeCHeuMBaIOMIUX IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTD
MaTeMaTH4eCKOro o0pa3oBaHus 00y4arOLIUXCS;

" pa3BUTHE MHTEIUICKTYIBHBIX W TBOPYECKHX crocoOHocTell oOyuatommxcs ¢ 3IIP,
[IO3HABATEJIIbHON aKTUBHOCTH, MHCCJIENI0OBAaTEIbCKUX YMEHMM, MHTEpeca K H3YYEHUIO
MaTEMAaTHKH;

® noaseneHue odyyaromuxcs ¢ 3[1P Ha ocTynmHOM /71 HUX YPOBHE K OCO3HAHUIOB3aUMOCBS3U
MaTEMAaTHKHU U OKPYXKAIOIIETr0 MUApa;

® (dopmupoBanue (GYHKIMOHATHHON MATEeMaTHYECKOM TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTUyecKue OOBEKThl B pEAlbHBIX JKU3HEHHBIX CUTYallUsX, IPUMEHSATH OCBOCHHBIE
YMEHMSI Ul PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh MOTYYCHHbIE
pe3yJbTaThl U OLIEHUBATh UX HA COOTBETCTBHUE IPAKTUYECKON CUTYaIUH.

OCHOBHBIE JMHHUU COJEpXaHUA Kypca MaTeMaTHKU B 5—6 kiaccax — apupmeTnyeckas u
reoMeTpHUYEeCKasi, KOTOPbIE PAa3BUBAIOTCS MapajlielbHO, KaKJash B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OIHAKO, HE HE3aBUCUMO OJHA OT JPYTrod, a B TECHOM KOHTaKTE€ M B3aUMOJACUCTBHH.
Taxxe B Kypce IPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAMHU alreOpbl U OMUCATEIbHOW CTATUCTUKH.

N3yuenune apuMeTHyeckoro marepuaiga HadMHAETCsl CO CHCTEMaTU3allUd U Pa3BUTHS
3HAHUN O HaTYpaJIbHbIX YUCJIaX, OJYYEHHbIX B HauaJabHOM 1iKoe. [Ipu 3ToM coBepliieHCTBOBaHUE
BBIUUCIIUTENILHOW TEXHUKM M (OPMHPOBAHUWE HOBBIX TEOPETHMUECKUX 3HAHUH COUyeTaercss ¢
pPa3BUTHEM BBIUMCIUTEIBHON KyJIbTYpPhl, B YAaCTHOCTHM € OOyYe€HHEM MpOCTEUIIMM HpuéMam
IPUKUJKU U OLIEHKU PEe3yJbTaTOB BhIUMCICHUN. V3ydeHne HaTypanbHbIX YUCe] IpoaoJKaeTcs B 6
KJIaCCE 3HAKOMCTBOMC HauyaJbHBIMU OHATUAMU TEOPUU JE€TUMOCTH.

Hpyroii xkpynHblii OJ0K B colepkaHUU apupMETHYECKOH JMHUM — 3TO0 apoou. Hauwano
M3Y4YEeHUs] OOBIKHOBEHHBIX U JECATUYHBIX JpoOell OTHEeCeHO K 5 Kiaccy. DTO NepBbIM 3Tam B
OCBOEGHMH JIpo0eif, Korjaa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJI€SIMH, MOHATUSAMHU TeMbl. [Ipn
3TOM pPAacCMOTpEHUE OOBIKHOBEHHBIX JApo0el B TMOJTHOM O00bEME NPEIIECTBYET H3YUEHHIO
JECATUYHBIX JIpoOel, YTO 1enecooOpa3HO C TOYKU 3PEHHs JOTMKHM M3JI0KEHUS YMCIOBOM JIMHUM,
KOIJla TpaBWia JAEUCTBUH C JAECATUYHBIMU JPOOSIMHM MOXKHO OOOCHOBATh YK€ H3BECTHBIMU
JITOPUTMAaMH BBITTOJIHEHUSI IEHCTBUM ¢ OOBIKHOBEHHBIMU JpOOSMHU. 3HAKOMCTBO C JAECATUYHBIMU
OpOOSIMH PACIIUPUT BO3MOXKHOCTU JJIsi NMOHUMAaHMsS OOy4YaroIMMUCS MPHUKIAJAHOIO MPUMEHEHUs
HOBOH 3alMCH NIPU U3YYEHHUHU APYTUX MPEIMETOB U MPU MIPAKTUYECKOM Hcnoib3oBaHuu. K 6 kinaccy
OTHECEH BTOPOM dTall B M3YYCHUH JApoOei, TIe MPOUCXOAWT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHMsI M TpeoOpa3oBaHUs JApoOeil, OCBOEHHUE HOBBIX BBIYUCIUTEIbHBIX aAJITOPUTMOB,
OTTaYMBaHUE TEXHUKU BBIYUCICHHWN, B TOM 4YHCJIE 3HAYEHUI BBIpaXXEHUH, COJEpKalluX H
OOBIKHOBEHHbBIC, U JI€CATHYHBIE JpOOM, YCTAaHOBJICHME CBSI3€H MEXAy HUMH, PacCMOTpPEHHE
npUEMOB peIIeHUsl 3a1ad Ha apodu. B Hawanme 6 kiacca MpPOMCXOIWT 3HAKOMCTBO C IMOHSTHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YUYEeHHSI MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCET SIBISIETCA TO, YTO OHU
TaKXKe MOTYT paccMaTpuBaThCs B HECKOJIBKO ATanoB. B 6 kiacce B Havyalle U3y4eHHs] TEMBI
«[lonoxurensHble W OTpULIATENbHBIE YHCla» Bblaensercss noarema «llenble umcna», B pamkax
KOTOPOl 3HAaKOMCTBO C OTPULATENIBHBIMM 4YHMCIAMH W JEHCTBUSAMHU C IOJIOXKHUTEIBHBIMH U
OTpHUIATENILHBIMH YHCIIAMH [TPOUCXOJUT HAa OCHOBE COAEPKATEIBHOTO MM0/X0/1a. DTO MO3BOJISIET Ha
JIOCTYIIHOM YPOBHE ITI03HAKOMUTH yYaIllUXCs IPAKTUUECKU CO BCEMU OCHOBHBIMM IOHATHSMU TEMBI,
B TOM YMCJIE U C IpaBUJIaMHU 3HAKOB IPU BBIOJHEHUH apupMeTHUeCcKHX aeucTBuil. M3yuenue
palnMoHaNBHBIX YHCEN Ha 3TOM HE 3aKOHYHMTCS, a OyJeT MpoJOoKEHO B Kypce anredpsl 7 Kiacca,
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YTO CTaHET CIEAYIOIIMM IPOXOJOM BCEX NPHHLUIHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3elICHUE
TPyZHOCTEH o0JieryaeT BOCIPHUSATHE MaTepualia, a pachpeieiieHue BO BPEMEHU CIOCOOCTBYET
IIPOYHOCTHU MPUOOPETAEMBIX HABBIKOB.

[Ipy oOydyeHuMHM peEmIeHHIO TEKCTOBBIX 3agad B S5—O6 KJaccax HCHOJIb3YIOTCS
apupmernueckue NpuéMbl  pelieHHua. TekcToBble 3alauyd, pellaeMble IOpU  OTpabOTKe
BBIUHCIIUTENBHBIX HaBBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a/1a4M CJIEIYIOIINX BUIOB: 331a4u
Ha JBWKEHHE, Ha 4YacTH, HAa IOKYIKH, HAa PabOTy M IMPOU3BOAMTEIBHOCTb, HA IPOLIEHTHI, Ha
oTHOWEHHUS U mponopuuu. Kpome Toro, odyuaronmecss 3HaKOMATCS ¢ MPUEMaMHU pEIIeHUs 3a1a4
1epedopoM BO3MOXKHBIX BADUAHTOB, y4arcs paboraTh ¢ MH(OpMaIMel, IpeAcTaBIeHHOH B Gopme
TaOJIUI] WIHUATPAMM.

B pabGoueii  mporpamme  mpeaycMOTpeHO  (OpPMHUpOBAaHHE  IPONEIEBTHUECKUX
areOpanvyeckux NpeJcTaBlIeHUN. BykBa Kak CHMBOJ HEKOTOPOIO 4HCJIa B 3aBUCUMOCTH OT
MaTeMaTHYeCKOr0  KOHTEKCTa BBOJUTCS  IIOCTENEHHO. bDyKBeHHas CHMBOJIMKA  IIMPOKO
UCTOJNB3YeTCsl MPEeXIe BCEro Ui 3alUCH OOIIMX YTBEPXKICHHNA M TPEIJIOKEHHH, (GopMmyl, B
YAaCTHOCTH JUISl BBIYMCIIEHUS T€OMETPUUYECKUX BEJIIMYMH, B KAUECTBE «3aMECTUTEIIS» YHCTIA.

B kypce «Marematuku» 5—6 Kj1accoB NpejACTaBie€Ha HAIJIsSIIHAs T€OMETpHUs, HallpaBJICHHAs
Ha pa3BUTHE OOPa3sHOrO MBILIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpPAXKEHUs, H300pa3UTEIIbHBIX
YMEHHUM. DTO BaXHBIH 3Tal B U3YUYEHUU T'€OMETPUU, KOTOPBIH OCYLIECTBIISETCS Ha HarjsgHO-
IIPAaKTUYECKOM YpOBHE, ONMPAEeTCs Ha HArJsAHO-00pa3HOe MblluleHue oOyuwaromuxcs. bosbmas
pOJIb  OTBOJMUTCS IPAKTHUUECKOH JESTENbHOCTH, OIBITY, OSKCIEPUMEHTY, MOJEIHPOBAHUIO.
OOyuaronyecs: 3HaKOMATCSI ¢ TEOMETPUYECKUMHU (UrypamMH Ha IUNIOCKOCTH U B IPOCTPAHCTBE, C UX
MPOCTEUIIMMU KOH(PUTYpalrsIMH, ydaTcsl U300pakaTh MX HAa HEJIWHOBAHHOW M KJIETYATOW Oymare,
paccMaTpUBAIOT MX MpocTeiiiue cBoiicTBa. B mporecce u3ydeHus HariasiHOM reoMeTpUM 3HaHus,
[I0JIyYE€HHbIE 00Yy4YalOUIMMUCS B HaYaJIbHOM IIKOJIE, CUCTEMAaTU3UPYIOTCS M paclIupstoTcs. Mecro
y4eOHOro Kypca B yueOHOM IUIaHe

CornacHo ywyeOHOMY IIaHy B 5-6 Kiaccax uW3ydaeTcsi WHTETPUPOBAHHBINA IpeaMeT
«MaremaTuka», KOTOpBIH BKJIHOYaeT apU(PMETHUECKHMH MaTepuall M HarJSIHYI0 T'€OMETpHUIo, a
TaK)X€ IPOIEIEBTUYECKUE CBEACHMSI M3 aireOppl, 3JEMEHTHI JOTMKM W Hadaja OINKUCATEIbHON
CTaTUCTHKH.

Y4eOHbIil MaH Ha W3y4eHHE MaTeMaTHKU B 5—6 KilaccaX OTBOJUT HE MeHee 5 yd4eOHBIX
4acoB B HEJIEIIO B TEUEHHE KaX10T0 rojja o0yueHus:, Bcero He MeHee 340 yueOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus)

5 KJIACC

Hamypanvuvie uucna u nynp

HarypanbHoe umcno. Pan HatypambHbix umcen. Yucno 0. M3o0pakeHue HaTypalbHBIX

qycelsl TOYKaMU Ha KOOPAUHATHON (YKCIOBOM) MPSAMOM.

[TosunmoHHass cucreMa CyMCIeHUs. Pumckas Hymepayus Kax npumep HeNnO3UyUuOHHOU

cucmemul cyucienus. JlecaTUUHAs CUCTEMa CUUCIICHUSI.

CpaBHeHUE HaTypalbHBIX YHCElNl, CpPaBHEHHE HATypalbHBIX uucenl ¢ HylnéM. CrocoObl
cpaBHeHUs. OKpyIJIEHHE HAaTypaJIbHbIX YHCEI.

CrnosxeHue HaTypaJIbHbIX YUCEI; CBOMCTBO HYJIS IPU CIOKEeHUU. Bbruntanue kak neiicTaue,
0o0paTHOE CIIOKEHUIO. YMHOXXEHHE HaTypalbHBIX 4YHCEN; CBOMCTBA HYyJIs W €IUHHUIBI TpH
YMHOXEHHUH. Jlenenne kak eicTBue, oopaTHoe yMHOXKeHU0. KOMITOHEHTHI JeMCTBUM, CBSA3b MEXKIY
HumH. [IpoBepka pesynbTara apudmernueckoro aeiictus. IlepemecTuTenbHOE W coueTaTeabHOE
CBOICTBa (3aKOHBI) CJIOKEHUSI U YMHOXKEHUS, pacnpeoeumenbHoe C8OUCME0 (3AKOH) YMHOMCEHUSL.

Hcnonb3oBanue OykB Ui 00O3HAUEHUS HEU3BECTHOI'O KOMIIOHEHTAa W 3allUCH CBOWMCTB

apuMeTUYECKUX JEeHCTBUM.

Henumenu u xkpamuvie uucna, pa3iokeHUe Ha MHOXKUTENIU. IIpocTeie U cocTaBHBIE UuMCIa.

Ipusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.
CreneHp ¢ HaTypadbHBIM IIOKa3aTeleM. 3aluch 4YHCIa B BUIE CYMMBI pa3psaHbIX
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cllaraeMblX.

UucioBoe BbIpaKE€HHE. DBpluuciaeHUE 3HAYEHHM YUCIOBBIX BBIPAKECHMM; IOPSAIOK
BBITNIOJTHEHUS AeicTBUiA. Vcronb30BaHue NMPU BHIYUCICHUAX EPEMECTUTENIBHOTO U COYETATENILHOTO
CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS, pacnpeoeiumenbHo20 C80UCMEa YMHONCEHUS.

Apodu

[IpencraBnenue o gapobu  kak  cmocobe 3anucu YacTH  BEJIMYUHBI.
OObikHOBeHHBbIE  ApoOu. IlpaBunbHble U HempaBwibHble Apobu. CmemianHas  ApoOb;
MPEJCTaBICHUE CMEIIAHHOW APOOH B BHJIE HENMPABWIBHON JpoOu U BBIACICHHUE LIEJIONH YaCcTH YHCia
W3 HempaBWIbHOW apoom. M3o00pakeHune npobeil ToukamMu Ha 4YHCIOBOM mpsMmol. OCHOBHOE
cBoiicTBO npobu. Cokpawenue opobeti. Ilpusedenue opobu k nHogomy 3namenamento. CpaBHEHHUE
Tpo0ei.

CrnoxeHue W BBIYMTAaHUE ApoOei. YMHOXEHHE M JAeJeHHE Ipo0Oeil; B3auMHO- OOpaTHbIC
npobu. Haxoorcoenue yacmu yeno2o u yeno2o no e2o 4acmu.

Hecsatuunas 3anuck apo6eii. [IpencraBienne necATUYHON ApoOU B BUIE OOBIKHOBEHHOIA.
N3o0pakeHue ACCATUYHBIX APOOCH TOUKaMHM Ha YHUCIOBOM mpsiMoii. CpaBHEHHE IECATUYHBIX
IpoOei.

ApudmeTrndeckue IeHCTBUS C NECATUUHBIMU Apo0saMu. OkpyanerHue decamuynvlx Opooell.

Penrenne TeKCTOBBIX 3a/1a4

Pemennie TeKCTOBBIX 3amad apuMeTHyecKuM crnocoOoM. PeuieHue no02uyecKux 3a0ad.
Pewenue 3a0au nepebopom ecex 6o3mooicHbix 6apuanmos. Vicnonb3oBaHUE NpU PEIIEHUU 3ajad
TaOJIUI U CXEM.

Pemenune 3amau, copepikalux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTb, BPEM,
paccTtosiHue; 1eHa, KOJIMYECTBO, CTOMMOCTh. EAMHHIBI H3MepeHHus: Mmacchl, 00bEMa, IICHBI;
paccTosiHusA, BpeMeHH, CKOpOCTH. CBSI3b MEXKIY €IMHUIIAMU U3MEPEHUS KQKOW BEIINIHHBI.

Pemenrie 0CHOBHBIX 33714 Ha IpOOH.

[IpencraBienne naHHBIX B BUAE TaOJIHII, CTOJIOUATHIX JHATPAMM.

Harasinnasi reomerpust

Harnsaneie npencrainenns o Gpurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, YToJI,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yroi. IIpsmoi, OCTpbId, TyloW U pa3BEPHYTHIE
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE EAWHMIBI JIuHBL. J[nMHa §oMaHOW, mepuMerp
MHOTOYTrojibHUKa. M3MepeHne 1 nocTpoeHre yriioB ¢ MOMOIIbIO TPAaHCIIOPTHPA.

Harnsgaele npenactaBieHus o ¢uUrypax Ha MIOCKOCTH: MHOTOYTOJBHHK; MPSIMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O pageHcmee Qhueyp.

N300paxkenue ¢uryp, B ToM yucie Ha kietdaTtod Oymare. [locmpoenue kongueypayuii uz
yacmetl NPAMOU, OKPYHCHOCMU HA HEeTUHOBAHHOU U Kiemuamotl Oymaeze. VIcrionb30BaHUE CBOMCTB
CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[Tnomanp MpsIMOYroIbHUKA W MHOTOYTOJIBHUKOB, COCTABJICHHBIX M3 MPSMOYTOJHHUKOB, B
TOM uncie puryp, n300pakxEHHBIX Ha KIeT4aToi Oymare. EMUHUIBI M3MEpEHUS TIOIIA M.

Haenaonvie  npeocmaénenuss 0  npocmpancmeenHulx — uaypax:  npsAMOY2O0NbHbIl
napannenenuneo, Kyo, mMHocoepanHuku. M3zobpasicenue npocmetiwux mMHo2oepanHukos. Pazeépmiu
Kyoa u napannerenuneoa. Co3zoanue Mmooenell MHO20SPAHHUKOS (U3 OyMmacu, Npo8OJIOKU,
nIAcCmMuIuHa u op.).

O0vém npsamoyeonvHo20 napannenenuneoa, Kyoa. Eounuyel usmepenus o6véma.

6 KJIACC

Hamypanvuvie uucna

Apudmernueckne JeMCTBUS € MHOTO3HAUYHBIMU HATYPaJbHBIMH 4YHCIaMU. YHCIOBBIE
BBIpQXXEHUS, MOPSAOK JEHCTBUM, HCIONb30BaHHE CKOOOK. Mcmonp3oBaHME NTpPHU BBIYMCIECHUSIX
[IEPEMECTUTENBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKEHMS U YMHOXKECHHS, PacIpeIeIUuTeIbHOIO
cBoiicTBa yMHOXkeHUS. OKpyTiieHHE HATypaIbHBIX YHCEN.

Jlenutenun M KpaTHble YHUCla; HAMOONBIIMKA OOLIMI JAenuTenh M HauMeHblee obInee
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KpaTHOE. J[eTMMOCTb CyMMBI M IPOU3BEACHU. [IelIleHne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 /1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpauieHue apodei. CpaBHeHue U
ynopsaounBanue apobeid. Pemienue 3agad Ha HaXOXKIEHHE YacTH OT LEJIOTO U LEJIOT0 IO €ro
yactu. JlpoOHoe umcio kak pe3ynbrar neneHus. IlpencraBieHue necsTMYHOM IpoOuM B BUIE
OOBIKHOBEHHOH ApOOM W BO3MOXKHOCTH MPEJICTABICHHUSI OOBIKHOBEHHOH APOOH B BUJE AECATUUHOM.
JlecaTuunble ApoOM M MeTpuueckass cuctema Mep. Apudmernueckue IeHCTBUS U YUCIOBBIE
BBIPQXEHUS C OOBIKHOBEHHBIMHU M JIECATUYHBIMH JIPOOSMHU.

OtHomienue. /[lenenne B JaHHOM OTHOWIEHMU. Macwima6b, TpONOPLUS.
IIpuMeHeHne nponopUUi IIPU PELLICHUH 3a4a4.

[TonsiTe mpoueHTa. BbrunMcieHue MpoLEHTa OT BEJIWYUHBI U BEJIIMYMHBI 110 €€ IPOLECHTY.
BrlpakeHne NpOLEHTOB AECATUYHBIMU ApoOsiMu. Pemienue 3amad Ha mpoueHTH. Bripaxkenue
OTHOILICHUS BEJIMYMH B IPOLEHTAX.

Ilonoscumenvnvie u ompuyamenvHvle Yucia

[TonoxurensHble U OTpULaTedbHble ynciaa. Llensle uncna. Modyns uucna, ceomempuueckast
unmepnpemayusi Mooyns uucia. V300pakeHue dYHucesl Ha KOOPAMHATHOW mNpaAMOou. YHucnogwvie
NPOMEINCYMKU.

CpaBHenue uncen. Apudmerndeckue ACUCTBUS C TOJOXKHUTEIBHBIMA U OTPHUIATEIbHBIMA
YHCIIAMHU.

[TpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIOcKocTU. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOHN INIOCKOCTH.

Bykeennvie gvipasicenusn

[TpumeHenue OyKB JUIsl 3allMCU MAaTeMaTHYECKUX BBIpXEHUH M IpeuiokeHuil. CoiicTBa
apu(METHUECKUX NEHCTBUUA. ByKGeHHble Gblpadcenus U HUCI08ble NOOCMAHO8KU. ByKBEHHBIE
paBeHCTBA, HAXOXKJICHUE HEU3BECTHOr0 KOMIOHeHTa. PopMyibl; (popMylibl IepuMeTpa U MO 1
IpsSMOYTOJIBHUKA, KBAJpaTa, 00béMa napaiieienunedd u Kyoa.

Pewenue mexcmoewvix 3aoau

Pemienne TEKCTOBBIX 3aad apu(PMETHUYECKUM CHOCOOOM. Peutenue nocuueckux 3a0au.
Pewenue 3a0au nepebopom 6cex 603MONHCHBIX 8APUAHMOB.

Pemenue 3anau, comepkalux 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHME; 1IeHa, KOJHMYECTBO, CTOMMOCTb; IPOU3BOJUTEIBLHOCTh, BpeMs, 00BEM paboThI.
EavHunbl u3MepeHus: Macchl, CTOMMOCTH; PpAcCTOSIHUSA, BpeMEHH, CKopocTu. CBs3b MEXIy
€IMHHULIAMU U3MEPEHUS KaXK10M BEIINYNHBI.

Pemenue 3agay, CBA3aHHBIX C OTHOILIEHHEM, ITPOIIOPLHUOHATILHOCTHIO BEJIMYUH, TPOLIEHTAMU;
peleHre OCHOBHBIX 3aJ1au Ha JpoOu U MPpOUEHTHI. OyenKa u npukuoKa, okpy2ieHue pe3yivmama.

Cocmaenenue OyK8eHHbIX GbIPAICEHULL NO YCIIOBUIO 3A0AYU.

[IpencraBiaeHne AaHHBIX C MOMOIIBIO Tabmum W auarpamm. CronbuaTble JUarpamMMbl:
YTeHHE U TIocTpoeHue. UTeHne KpyroBbIX AUArpaMM.

Haznaonan zeomempus

Harnsanuele npencrasienus o ¢purypax Ha IUIOCKOCTH: TOYKA, MpsMas, OTPE30K,Iyd, yrod,
JIOMaHasi, MHOTOYTOJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTB,KPYT.

Bzaumnoe pacnonodicenue 08yx nNpAMbIX HA NIAOCKOCMU, NApanlenibHbie Npsamble,
nepneHouKyiapHele npsamvie. V3MepeHue pacCTOSIHMNA: MEXIY JABYMS TOYKaMH, OT TOYKH JIO
MPsIMOM; JUTMHA MapuIpyTa Ha KBaJpaTHOU CETKe.

W3MmepeHne M IOCTPOCHHE YIVIOB C IOMOIIBIO TPAaHCHOPTHpPA. Buabl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIH, MPSIMOYTOJIBLHBIN, TYIIOYTOJbHBIHN; paBHOOEIPEHHBIN, pABHOCTOPOHHUH.

YeTbIpEXYrOIbHUK, MPUMEPBI  YETHIPEXYTOJBbHUKOB. [IpsiMOyTONBHUK, KBaJipart:
UCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, AMAroHaleil. Mzobpadsicenue ceomempuueckux guayp Ha
HeIUHOBAHHOU OyMaze ¢ UCNONb306AHUEM YUPKYIA, JUHEUKY, Y2OJbHUKA, MPAHCHOPMupa.
[Toctpoenust Ha kieT4aToit Gymare.

[Tepumerp MHOroyronpHuka. [loHATHE TUTOMAAM (QUTYPBI; €UHHUIIBI U3MEPEHUS TUIOIIAIH.
[TpubnmxE€HHOE U3MepeHue IoIaau GUryp, B TOM 4ucie Ha KBaJpaTHOU ceTke. [Ipubausicénnoe
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usmepenue ONUHbL OKPYHCHOCTU, NIOWA0U Kpy2d.

Cummempus:  yewmpanvHas, oceeas U  3epkanvHas  cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haznaonvie npedcmasnenus o npocmpancmeennvix ueypax: napaiieienuneo,Kyod, npusma,
nupamuoa, Kouyc, yuiunop, wap u cgepa. Hzobpasicenue npocmpancmeentvlx gueyp. Ilpumepoi
PA36EPMOK MHO202PAHHUKOS, YuIuHopa u kouwyca. Cozoanue mooeneli NPOCMpPAHCMBEEHHBIX ueyp
(u3z 6ymaeu, npoBOIOKU, NAACMUTUHA U OP.).

Honamue  00véma,  edunuyvt  usmepenuss  o006véma. OOvEM  NPAMOY2OILHO2O
napannenenuneoa, Kyoa.

PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA «AJI'EBPA». 7-9 KJIACCBI

esn u3yyeHnusi yaeOHOro Kypca

Anrebpa sBIseTCSs OJHMM M3 ONOPHBIX KYpPCOB OCHOBHOHM MIKOJBI: OHA OOECHeYMBaeT
U3y4yeHHe APYruX AUCLUUIUIMH, KaK €CTeCTBEHHOHAY4YHOrO, TaK W T'yMAaHUTapHOIO LUKJIOB, €&
OCBOCHHE HEOOXOAMMO JUIS MPOJOJDKEHHsI 00pa3oBaHMS W B MOBCETHEBHOM JKM3HU. Pa3ButHe y
o0yJaroIuxcss HAy4YHbIX MPEJICTABICHUH O MPOUCXOKIACHUU M CYLIIHOCTH ajredpanyeckux
abcTpakuuid, crocode OTpaKeHUsT MAaTeMaTHYeCKO HAYyKOHW SIBIEHWH M IPOLECCOB B MPHPOJIE H
o0IIecTBe, POJIM MAaTEMaTHMYECKOro MOJEIUPOBAaHMS B HAyYHOM IIO3HAaHUM U B IPAKTUKE
CTIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KAa4EeCTB MBIIUICHUS, HEOOXOIMMBIX
JUIs aflanTaly B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yueHue anredpsl ecTeCTBEHHBIM 00pa3oM
oOecrieunBaeT pa3BUTHE yMEHHUsSI HAOIIOJaTh, CPABHMBATH, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JACHUCTBUS U
BbIBOJIbI, (hopMynupoBaTh YyTBepkAeHHs. OcBoeHHE Kypca airedpbl oOecreunmBaeT pa3BUTHE
JIOTMYECKOTO MBIIIICHUs OOYYalOUIMXCS: OHM HCHOJBb3YIOT JIEAYKTUBHBIE U HHAYKTHUBHbBIE
paccyxaeHus, 0000IIeHne U KOHKpEeTH3aIuio, abcTparupoBanue u anaioruro. OOydeHnue airedpe
IpearnosiaraeT 3HaYUTEIbHbI O0BEM CAMOCTOSTENBHON AEATENbHOCTH OOYyYaroIUXCs, MO3TOMY
CaMOCTOSITEJIbHOE ~ pEeLIeHHE  33Jad  EeCTECTBEHHbIM  00pa3oM  sBISETCS  peanusaluet
NS TeTbHOCTHOTO NMPUHIINIIA 00Y4YEHUs.

B crpykType mporpaMMmbl yueOHOro Kypca «AnreOpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO

3aHUMAIOT COJEP)KATEeNIbHO-METOANYECKHE JUHUU: «YUMcaa M BBIYMCIECHUS»; «Alredpanyeckue
BBIpXKEHUS»; «Y paBHEHMsI U HEPABEHCTBAY;
«DyHkuuny». Kaxaas u3 3TUX CoAep KaTeIbHO-METOJUYECKUX JIHUHUN Pa3BUBACTCS HAIPOTSHKEHUH
TpEX JIET U3y4YEHHs] Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasich U B3aUMOACHCTBYS C JAPYTUMU
ero JUHUAMU. B xone m3ydeHus Kypca oOydarolMMCSl MPUXOAUTCS JIOTUYECKU PaCCyXkIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK. B CBsI3W ¢ ATHM Ilenecoo0pa3HO BKIIIOUUTH B
IIPOrpaMMy  HEKOTOpPBHIE  OCHOBBI  JIOTMKH, IIPOHM3BIBAIOIIAE BCE OCHOBHBIE  Pa3/eEiIb
MaTeMaTHU4ecKoro oOpa3oBaHUSI M  CIOCOOCTBYIOIIHME OBJIAJACHHUIO OOYYAIOIIMMHUCS OCHOB
YHHUBEPCAJIbHOIO MAaTeMaTH4eCKOro s3blka. Takum 00pa3oM, MOXXHO YTBEpXKJIaTh, 4YTO
CoJIepKaTEeIIbHOUM CTPYKTYPHONU OCOOEHHOCTBIO Kypca «Aredpay SBISIETCS €r0 HHTETPUPOBAHHBIIN
XapaxTep.

Conepxxanve TMHUN «Hucna v BEIYACIEHUSD CIY>)KUT OCHOBOW JUUIA TAJIBHEHIIErO U3Y4ECHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YUYaIOIIMXCS JOTMYECKOTO MBIIIICHUs, (OPMUPOBAHHIO
YMEHHS T0Jb30BaThCsl AaNTOPUTMAMM, a Takke TMPUOOPETEeHHIO TMPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JJIsl IOBCETHEBHOMN JKM3HU. Pa3BUTHE NMOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO
C PpalUMOHAIBHBIMM M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM TPEICTABICHUNH O
JEHCTBUTEIBHOM 4YHCIIE. 3aBEpIICHHE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CTaplIEMy 3BEHY
001erooopa3oBaHusI.

Coneprxanue IByX anreOpandeckux JMHUN — «AJredpandeckue BhIpaKeHUs» U «Y paBHEHUS

U HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOy4aroOIMXCs MaTeMaTHYecKOro ammnapara,
HEOOXOIMMOro JJIsl  pelleHus 3adady  MaTeMaTUKH, CMEXKHBIX MPEeIMETOB U  IPAaKTHKO-
OpUEHTUPOBAaHHBIX 3a7ady. B oOcHOBHOW 1IKoie Y4eOHBbIM Marepuan TpyHIUpPYEeTCsl BOKPYT
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palMOHANBHBIX BbIpaXXKEHUH. Anredpa IEeMOHCTPUPYET 3HAUCHHE MaTEeMaTHKU KakK s3bIKa s
MIOCTPOEHUS MAaTEMaTUYECKUX MOJIENIEH, OMMCAHUsI IIPOLECCOB U SIBJICHUM peaabHOro Mupa. B 3amaun
oOyueHuss anreOpe BXOJIT TakXKe JalbHEWIIee pa3BUTHE AITOPUTMUYECKOTO MBILIUICHUS,
HEOOXOJUMOr0, B YACTHOCTH, HJS OCBOCHHS Kypca WHGOPMATHUKU, M OBJIAJICHUE HABBIKAMU
JNENYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOJIBHBIX (POPM BHOCHUT CBOM crienupuueckuit
BKJIAJ] B pa3BUTHE BOOOPaKEHHUS, CIOCOOHOCTEH KMAaTEMaTHUYECKOMY TBOPUYECTRBY.

Copepxanne pyHKIHOHAIBHO-TpadUUeCKON JTMHUH HALlEJICHO Ha MOJy4YeHHe MIKOJIbHUKaMU
3HAHUWA O (YHKIMSIX KaK BaKHEUIIEH MaTeMaTWYeCKOW MOJIENHU JJIs ONMUCAHUS M HCCIIEIOBaHUS
pa3Ho-00pa3HbIX MPOILIECCOB W SABIEHUN B Mpupoje U oOumiectBe. M3yueHue 3TOro marepuana
CIOCOOCTBYET PA3BUTHIO y OOYYAIONMIMXCS YMEHHUs HCIIOIb30BATh Pa3JIMYHBIE BBIPA3UTEIILHbBIC
CpEACTBa sA3bIKA MATEMATHKUM — CIIOBECHBIC, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKIJIAJ B
(dbopMUpOBaHUE MTPEICTABICHUI O POJIM MATEMATHUKH B PA3BUTUU IIUBHIIM3ALMH U KYJIbTYPHI.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo yueOHOMY Tu1any B 7-9 kjaccax u3ydaeTcst y4eOHbBIH Kypc «Anredpay», KOTOPBIH
BKJIIOUAET  CIEAYIOIIME OCHOBHBIE pa3fenbl  cojepxkaHus: «Uucima W BBIUMCICHHAY,
«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHHS U HEPAaBEHCTBaY», «DyHKIIMNY.

VY4eOHblil I1aH HAa U3ydeHHue anreopsl B 7-9 kinaccax OTBOJUT HE MeHee 3 yyeOHBIX 4acoB B
HEJZIENI0 B TEYeHHE KaX10ro roja 00y4eHus, BCEro 3a Tpu roja o0ydenus — He MeHee 306 yueOHbIX
4acoB.

Copaepxanue yuyeOHOro Kypca (1o rogam o0y4eHus)
7 KJIACC

Yucna u eviuucnenusn

PanuonanbHbIe ynCIa

JpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0]] OT OJJHON (hOPMBI 3arucH Apodeit K Ipyroil.
[IoHsATHE pPALMOHAIBHOIO YHCIIA, 3aIMCh, CPABHEHHUE, YIOPANOYMBAHUE PALMOHAIBHBIX YHCEIL
Apudmernueckue AEHCTBUS C palMOHAJbHBIMU uuciamMu. PemieHune 3amad U3 peaqbHOR
IIPaKTUKW Ha 4acTH, Ha JIpoOwu.

CreneHb ¢ HaTypaJIbHBIM TOKa3aTeJeM: ONpeeieHue, Ipeodpa3oBaHie  BBIDAKEHUH  Ha
OCHOBE OIpe/IeTICHUS, 3aIIUCh OOJIBIINX YUCEIL.

[TporneHTsl, 3anUCh MPOLIEHTOB B BHJIE IPOOH U APOOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4y Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHON IPAKTUKU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIIA HATYPAIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHas MPONOPIHOHATIBHOCTH.

Anrebpanueckue BhIpaXKEeHUs

IlepemeHHBIE, YKMCIOBOE 3HAYECHHE BBIPAKEHUA C MEpEeMEHHOM. JlomycThMble 3HAYECHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXly BEIMYMHAMHU B BHUJE (popMyibl. Beruucienus
o popmyam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO pPaBHbIE BBIpa)KEHUs, MPaBUIIA
peoOpa3oBaHus CYMM M NPOU3BEACHUMN, IMpPaBHUAa PACKPHITHS CKOOOK U MPUBEIEHUS MOJOOHBIX
CJIaraeMblIX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHowieHbl U MHoOroujeHsl. CreneHb MHOrowieHa. CIiojK€HUE, BBIUNTAHUE, YMHOKEHHUE
MHOTOWIeHOB. POpMyJbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJpaT CYMMBbI M KBaJapaT pa3HOCTH.
dopMyiia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB Ha MHOXKUTEH.

Ypasnenua

VYpaBHeHUe, KOpeHb YpaBHEHUS, INpaBHja NMPeoOpa3oBaHMUs ypaBHEHUS, PAaBHOCHUIBHOCTD
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IMEPEMEHHOW, YHUCJIO KOpPHEH JMHEHMHOIO YpaBHEHWS,
penieHue JMHEHWHBIX ypaBHeHUH. COCTaBJI€HHE YpaBHEHUMH IO YCIOBHIO 3a1adyd. Pemenune
TEKCTOBBIX 3a/1a4 C IIOMOILIbI0 YPaBHEHUM.

Jlunetinoe ypaenenue c 08yms nepemeHHviMu u e2o cpagux. Cuctema IBYX JTHUHEHHBIX
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ypaBHEHUW C JBYMs TIEPEMEHHBIMU. PelieHue CcHUcTeM YpaBHEHHM CIIOCOOOM ITOJCTAaHOBKH.
[Tpumeps! penieHns TEKCTOBBIX 3a71a4 C TIOMOIIBIO CUCTEM ypaBHEHUH.

Koopounamut u ecpagpuxu. @ynxkyuu

Koopaunara Touku Ha npsMon. YuciaoBele IPOMEKYTKH. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAUHATHOW MPSAMOM.

[IpsmoyronbHas cuctema koopauHatr, ocu OX m Oy. AGcuucca u opauHATa TOYKH Ha
KOOpAuHATHOM T1iockocTH. Ilpumepsl rpaduxoB, 3amaHHbix (opmymnamu. Utenue rpadukoB
peaNbHBIX 3aBUCUMOCTEM.

[Tonstue dynkiuu. ['paduk Gyakuuu. CeoiictBa pyHkui. JIuneitHas dyHkius, e€ rpaduk.
I'padux dpyuaxuuu y = KX + b. I'paguueckoe pewenue nuneiinvix ypasnenuti u cucmem auHeuHblx
VPABHEHUII.

8 KJIACC

Yucna u éviuucnenusn

KBaaparHeiii kopeHb w3 uucna. [lowsmue 00 uppayuonaibHom uucie. [lecamuunvle
npubaudicenHus. uppayuoranohuvlx uucen. CBOWCTBA apuU(PMETHUSCKUX KBAJPATHBIX KOPHEH M WX
MIPUMEHEHHE K MTPe00pa30BaHUIO YUCIOBBIX BBIPAXKEHHUHN U BBIYUCICHUSAM. /[elicmaeumenshvie Yucia.

Crenens c 1e7bIM TIOKa3zateneM U e€ cBoiicTBa. CTaHmapTHas 3aMKCh YUCHa.

Anzebpauueckue sviparxcenus

KBagparHeiii  TpEXwieH; pa3lioKEHUE KBAJIpaTHOrO TPEXWIEHAa Ha  MHOXHTEIH.

Anre6panyeckasi 1poOb. OCHOBHOE CBOMCTBO aireOpanydeckoi IpoOwu.

CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JeJieHne anredpanmdeckux npoOei. PanuonanbHbIe
BBIpXEHUS U UX MpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢dopMmyna KOpHEW KBaJpaTHOrO ypaBHEHUA. 1eopema Buema.
Pemenune ypaBHeHMI, cBoOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteifmne apoOHO-
paluroOHalIbHbIE YPABHEHHS.

I'papuueckas unmepnpemayusn ypaeneHuii ¢ 08YMs NEPEMEHHbIMU U CUCHEM JUHEUHbIX
ypasHenuii ¢ 08yms nepemenHviMuy. TIpuMepsl peleHuss CUCTEM HEMTUHEHHBIX YpaBHEHUM C JBYMS
MepEMEHHBIMHU.

Perennie TekCTOBBIX 3a/1a4 anreOpanueckKuM CIOCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOWCTBA. HepaBeHCTBO C OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHeliHbIE HEpABEHCTBA C OAHOUM nmepeMeHHON. CUCTeMbl JTMHEMHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOIA.

Dyukyuu

[Tonsitne ¢pynkiuu. O6IaCTh ONMPENETICHUS 1 MHOKECTBO 3HAUCHHUH (PYHKITUH.

CrniocoObI 3a1aHust QyHKIMH.

I'paduk ¢pynkuuu. YUrenue cBoiicTB ¢pyHKIuU 1o e€ rpaduky. [Ipumepsirpadukos
GYHKIUH, OTpaxarouXx peaibHble TPOIECCHI.

DOyHKIINH, OTMCHIBAIOIINE PSIMYIO U 0o0paTHyIO MPOTEOPIIMOHAIBHBIC

2y -3y - _ -
3aBMCHMOCTH, UX Tpapuku. OyHkiuu Yy = X7,y = X,y =x, ¥ =k 4/x I'pagpuueckoe
peuleHue YpasHeHUull U Cucmem YpagHeHul.

9 KJIACC

Yucna u evtuucinenus

JelicTBUTEIBLHBIE YHCJIA

PanmoHanmeHble YUCHA, UPPAYUOHATbHLIE YUCIA, KOHEUHble U OecKOHeuHble OecimuyHble
Opobu. Mmuodcecmeo OelicmeUmMenbHbIX 4Yucel, OelcmeumebHble YUCIA KAK OecKOHeuHble
oecsaimuunvie  Opobu.  Bzaummno  oomosmaunoe  coomeemcmeue  meHcoy — MHONCECMBOM
OeticmeumenbHuIX yucel U KOOPOUHAMHOU NPAMOLL.

CpasHenue OelicmeumenbHbIX Yucel, apugmemuyeckue Oetucmeus ¢ O0eucmeumenbHbLMU
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ucnamu.

HN3mepenns, npudanKeHust, OeHKH

Pa3zmMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AJIUTEIBHOCTh IPOLIECCOB BOKPYIKAIOLIEM MHpE.

[TpuOnmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MNpUOMMKEHHs. OKpYIJIeHHE YUCEIL.
IIpukuaka 1 OLleHKa pe3yJIbTaTOB BEIYACICHUI.

Ypagnenus u nepagencmea

YpaBHeHus C OIHOM NepeMeHHOMH

JIunelinoe ypaBHeHue. Pemienune ypaBHEHuUM, cBOIsAIUXCA K JuHeHHbIM. KBagpatHoe

ypaBHEHHe. PelieHue ypaBHEHMI, CBOAAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHUE. [lpumepvl pewienusi ypasHenuti mpemvel U 4Yemeeépmou cmeneHet
DPA3104CEHUEM HA MHOINCUMETIU.

Pemenune npoOHO-pallMOHANBLHBIX YpaBHEHHH. PelieHre TEeKCTOBBIX 3a/1ad aare0pandecKum

METOJIOM.

Cucrembl ypaBHeHMit

VpaBHeHHE ¢ JBYMs MEpEeMEHHbIMM M ero rpaduk. PemeHue cucteMm IBYX JMHEHHBIX
YPaBHEHUH C JByMs II€pEMEHHBIMHU. PenieHue CUCTEM JABYX YPAaBHEHUMH, OJHO M3 KOTOPBIX
JUHEWHoe, a Apyroe — BTOpoi cteneHu. ['paduyeckas MHTEpHpeTalus CUCTEMbl YpPaBHEHHUH ¢
JBYMS IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33124 aNredpanyeckuM CrocoooMm.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PenieHue cucreM JMHEHMHBIX
HEpaBEeHCTB C OJHOW nepemeHHOH. KBaapartHble HepaBeHcTBa. ['paduyeckas uHTeprperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMM.

Dynkyuu

KBamparnunast ¢yaknusi, e€ rpaduk u cBoiictBa. Ilapabona, KOOPIWHATHI BEPIITHHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl.

I'paduxn— byHKIH: y = kx, y = kx + b, y= X,

Yy = 4x,¥y= xk  uux csoiictpa.

Yucnoevle nocnedosamenvHocmu

Onpenenenue U crnocoObI 3a1aHUsI YUCJIOBBIX NOCIE0BATEIBLHOCTEH

[ToHsiTe 4YMCIOBOM MOCIEAOBATENbHOCTH. 3aJaHUE IOCIEI0BATEIbHOCTH PEKYPPEHTHOM
¢dopmyoit u popMysoii N-ro useHa.

Apudmernyeckasi 1 reoMeTpHYeCKasi IPOrpPeccuu

Apudmerndeckas 1 reomeTpudeckas nporpeccuu. Gopmynsl N-ro 4wieHa apupMeTHIecKoi
1 TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

Hzobpadicenue unenos apughmemuyeckol u 2eomMempudeckou npozpeccuil mouykamu Ha
KOOpOuHamuou niockocmu. Jluneunwiii u sxkcnoneHyuanvHulil pocm. CloxcHvle npoyeHmeol.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».7-9 KJIACCbI

Hean n3yyeHus yueOHOro Kypca

OO6mue enu uzydenus yueoHoro kypca «I'eomerpusi» npencrasiensl B DAOOIT OOO. Onun
3aKJTIOYAIOTCS, TIPEXKIEC BCETO B TOM, YTO HA YPOKAX T€OMETPUU OOYUAIOIIUICS yUUTCS MPOBOJIUTH
JIOKa3aTelIbHbIE PAacCyKJIEHHUs, CTPOUTHh JIOTMUYECKHE YMO3aKIIOUEHHUs, JOKa3blBaThb HCTUHHBIC
YTBEPXKIECHUA U CTPOUTH KOHTPIPUMEDPHI K JIOKHBIM, IIPOBOJUTE PACCYKICHUA «OT IIPOTHBHOIOY,
OTIIUYATh CBOMCTBA OT MPU3HAKOB, (POpMyIHpoBaTh 0OpaTHBIC YTBEpkKACHUA. B 00yueHUN yMEHUIO
paccyk/1aTb COCTOUT BaKHOE BOCIIMTATEIILHOE 3HAYECHUE U3YUYCHHS TE€OMETPHH, IPUCYIEe UMEHHO
OTEUECTBEHHOW MAaTeMAaTHYECKOM ILIKOJIE.
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Bropoil nenpro u3ydeHus: reOMETPHUH SBIIAETCSA HCIOJIB30BAHME €€ KaK MHCTPYMEHTa IIpU
pEeLICHUN KaK MAaTeMaTHUYECKUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEUYAIOIINUXCS B PEAIbHOU KU3HMU.
OTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHASIMHNS B U3YYEHUH T€OMETPUH B IKoJIe. I 3TOro
YUUTENI0 PEKOMEHAYETCSl MOAOHpaTh 3aJadM IMPAKTUUYECKOI'0 XapakTepa IJil paccMaTpUBacMbIX
TEM, YYUThb OOy4arOIIUXCsl CTPOUTh MAaTEMATUYECKUE MOJEIM PEAlbHBbIX XU3HEHHbBIX CUTYaluil,
IIPOBOJUTH BBIYUCIICHUS M OLICHMBATh AJCKBATHOCTH IIOJIYYEHHOrO pesyibrara. KpaliHe BakHO
MONYEPKUBATh CBS3M TIE€OMETPUM C JPYTMMHU IpEAMETaMH, MOTUBHUPOBATH HCIOJIb30BaTh
OTIpeJICJICHUs] TEOMETPUUECKUX (PUTYp M TOHATUH, JEeMOHCTPHPOBATH MPUMEHEHHUE IOTYYECHHBIX
yMEHUH B (U3UMKE U TEXHUKE. OTH CBA3M HaubOosiee SpPKO BHUAHBI B Temax «BekTopbi»,
«TpuroHoMeTpuyeckre cOOTHOMEHUs», «Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOr0o Kypca B y4eOHOM ILJIaHe

CornacHo yue6HOMY Tlany B /-9 kimaccax wu3ydaercss y4yeOHbI Kypc «l'eomeTpusy,
KOTOPBIN BKIIIOYAET CIIEYIOIINE OCHOBHBIE Pa3/IeIIbl CONEPKAHMS:

«['eomerpuueckue GUrypbsl U UX CBOHCTBa», «/3MepeHHE reOMETpUYECKUX BEIMYHUHY», a
Takke «J/[ekapToBbl -KOOpPAMHATBHI Ha IUIOCKOCTH», «BeKTopbl», «/IBHIKEHUS IUIOCKOCTH» U
«IIpeobpazoBanus MOAOOHUS.

Y4eOHbIH MJIaH IpeaycMaTpUBaeT U3yYeHNE TeOMETPUU Ha 0a30BOM YPOBHE, UCXOMS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM IOy, BCEro 3a Tpu roja o0yueHusi — He meree 204 qacos.

Conep:xanue yueOHoOro kypca (1o roagam o0ydeHmusi)
7 KJIACC

Havanbhple nonstuss reomerpuu. Touka, mnpsMas, OTpe3oK, Jyd. Yroia. Buabryrios.
Beprukanbable U cMexHbIE YIUIbl. bruccekrpuca yria. Jlomanas, MHOroyronsHuk. [lapamiensHocTs
U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE cBOIcTBa oceBoi cummeTpun3. [IpumMepsl cummerpun
B OKpYXaroIleM MUpE.

OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIA U JTMHEUKH.

Tpeyronbauk. Bbicota, MennaHa, OuccekTpuca, uX cBoicTBa. PaBHOOenpeHHBIH U
PaBHOCTOPOHHUI TPEyroJbHUKH. HepaBeHCTBO TpeyroybHUKA.

CpolicTBa W TMpHU3HAKU paBHOOEOPEHHOTO TpeyroibHHUKa. [lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U NMpU3HAKKU NapauielbHbIX OpsiMbIX. CyMMa YIJIOB TPEYroJbHUKA.

BHemnue yriel TpeyrojabHUKa.

[TpstmoyronbHbIN  TpeyronbHUK. CBOMCTBO MeUaHbl MPSIMOYTOJIBHOTO TpPEYTOJIbHHKA,
IIPOBENEHHOW K TUNOTeHy3e. [Ipu3Haku paBeHCTBA  NPSMOYIOJBbHBIX  TPEYTOJIBHUKOB.
[psIMOYTOIBHBIN TPEYroNbHUK ¢ yriioM B 30°.

HepaBeHCTBa B r€OMETpUUN: HEPABEHCMEO MPeEY201bHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJblIeM yriie ¥ Oosbliel CTOpoHE TpeyroybHUKa. [lepneHauKynsp u HaKJIOHHas.

l'eomempuueckoe mecmo mouex. BUCCEKTpHCca yIiia U CEPEAMHHBIN TNEPHNEHAMKYIAP K
OTpE3KY KaKk FreOMETPHUUECKHE MECTa TOUEK.

OKpy’KHOCTb U KpYT, XOp/ia ¥ IMaMeTp, UX CBOICTBa. B3auMHOE pacioyio)keHHEOKPYKHOCTH
n npsamoi. KacartenbHas n cekymas Kk oKpy>kHOCTH. OKpYKHOCTb, BIIMCAHHAs B yroj. Brnincannas u
OINMCaHHasl OKPY>KHOCTHU TPEYroJIbHUKA.

8 KJIACC

YetpipéxyronbHuku. [lapamienorpamMm, €ro npu3HakKu W CBOMCTBA. YacTHbIE ciydau
napajuiesorpaMmMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBaapar), WX TpPHU3HAKH W CBOWCTBA. Tpamenus,
paBHOOOKas Tparnenus, e€ CBOWCTBA U MpU3HAKU. [IpsMoyronpHas Tpaneus.

Memoo yosoenus meouanwi. [lenmpanvhas cummempusl.

Teopema ©aneca u meopema o0 HpPONOPYUOHATLHBIX ompe3kax. CpeaHue IUHUU
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TpeyrojbHUKa U Tpaneuuu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvrukos, xKodgguyuenm nooodus. Illpuznaxu nooodus mpeyeonrbHUKOS.
[Ipumenenue nooOus Mpu pelIeHur NPAKTUYECKUX 3a/1a4.

CpoiictBa muiomaznei reomerpuyeckux ¢uryp. @opmynsl A IIIOLIATU TPEYTOJIbHUKA,
napajuienorpaMmma, pom6a u tpanenuu. OTHOIIEHUE TIOIIACH MOJOOHBIX QUTYP.

Brruncnenue muomaneid TpEeyroiabHUKOB M MHOTOYTOJBHHMKOB Ha KieT4aroiOymare.

Teopema  Iludaropa. [Ipumenenue teopembl  [ludaropa IpyU  pELICHUU
IIPaKTUYECKUX 3ajau.

CuHyc, KOCUHYC, TaHTE€HC OCTPOro yria MPSIMOYrOJbHOTO TPEYroJbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. Tpruronomerpudeckue Gpynkuuu yriaos B 30°, 45° u 60°.

Brrcannbie W UeHTpajbHbIE YIJIbI, YIOJd MEXKIY KacaTelbHOW U XOPIOH. YTIBbl MEXIY
XOpJaMU M CeKyIMMH. BrvcanHble ¥ onMcaHHbIE YETHIPEXYTOJIbHUKU. B3auMHOE pacrnosoxeHue
IByX okpyxkHocteil. Kacanue okpyxHocteid. O01iue KkacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yriios ot 0° 1o 180°. OCHOBHOE TPHIOHOMETPUYECKOE TOKIECTBO.
@dopMyITbl TPUBEICHHUS.

Pemenune tpeyronsHukoB. TeopeMa KOCHHYCOB U Te€OpeMa CHHYCOB. PereHnenpakTnaeckux
3aJ1a4 C UCTOJIb30BAHUEM TEOPEMbBI KOCHHYCOB U TE€OPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [1ooobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npoussedeHuu ompes3ko8 xopo, meopemvl 0 NPOU3IBEOCHUU OMPE3K08 CEKYUUX,
meopema 0 Keaopame KacameibHOlL.

Bekrop, mmuHa (MOIyJb) BEKTOpa, COHANPABJICHHBIC BEKTOPBI, IMPOTHUBOIOJIOXKHO
HaIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPalMU HaJ
BEeKTOpamMH. Pa3iiockeHue BEKTOpa MO JABYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaThl BeKTOpa.
CkansipHoe MpOU3BEACHUE BEKTOPOB, IPUMEHEHHE JIs1 HAXOXKACHUS JUTHH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HA IUIOCKOCTU. YpasHeHus npsiMoti M OKPYKHOCTH B KOOPJIWHATAX,
nepeceueHne OKPY)KHOCTEH U MPSMBIX. MeTo KOOpAMHAT U €ro IPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJNBHHUKHU. J[MHA OKpy:kHOCTH. ['pamycHas U paavaHHas Mepa yria,
BBIYUCIICHHE [UTHH IyT OKpyX)HOcTel. [Iomas kpyra, cekTopa, cerMeHTa.

Heuoicenus niockocmu u 6HympeHHue cummempuu pueyp (1emeHmapHvle npeocmasiienus).
Iapannenvnwiii nepernoc. [losopom.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» 7-9 KJIACCBI

Hean n3y4yeHus yueOHOro Kypca

B coBpemenHOM 1U(PpOBOM MHpE BEPOATHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKH 3pEHUS MPAKTHUECKUX MPUITIOKEHUH, TaK M MX POJIM B 0Opa3OBaHUMU.
Ka>1<z1},1171 YCJIOBCK IMOCTOAHHO MPUHHUMACT PCHICHUA Ha OCHOBC MMCIOIMUXCA Y HCTO JaHHBIX. A JJIA
00OCHOBAaHHOTO TPHUHSATUS pEHICHUS B YCIOBUSAX HEAOCTaTKa WM M30BITKA HHPOpPMAIUH
HEoOXOIMMO B TOM HYHCJIE XOpomo CHOPMUPOBAHHOE BEPOSITHOCTHOE M CTAaTHCTHYECKOE
MbITIUIeHne. FIMEHHO TOo3TOMYy OCTPO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Y OOYUAIOIIUXCS, B
ToM uucie oOydaromuxcs ¢ 3IIP, QyHKIHOHANBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ceOsl B
Ka4yeCTBE HEOTHEMJIEMOM COCTABJISIONIECH YMEHUE BOCIPHHMMAaTh M KPUTHYECKH aHAJIU3HPOBATH
nH(pOpMaIIHIO, TPEACTABICHHYI0 B Pa3lUYHBIX (GopMax, MOHUMATh BEPOATHOCTHBIA XapakTep
MHOT'MX PpPCaJIbHBIX IPOLHECCOB H SaBI/ICI/IMOCTeI\/’I, IMPOU3BOAUTH HpOCTCﬁHIHG BCPOATHOCTHBIC
pacuéTel. 3HAKOMCTBO C OCHOBHBIMH TMPHUHIMIIAMUA cOOpa, aHalW3a U MPEACTaBICHUS TaHHBIX U3
pasnmuuHbIX cdep KU3HU OO0IIeCTBa U TOCYAapCcTBa MPUOOIIAET 00yJYaIOMUXCs K OOIMEeCTBEHHBIM
HWHTEpecam.

B ctpykType mporpamMmMbl yueGHOTo Kypca «BeposiTHOCTh U CTaTUCTHKa» OCHOBHOM IIKOJIBI
BBIJICJICHBI CIIEAYIONINE COACPKATETbHO-METOUYECKNE JINHUM:
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«[IpencraBnenne JaHHBIX W ONHKCATENbHAs  CTAaTUCTUKA»; «BepoATHOCTB»; «OIE€MEHTHI
KOMOMHATOpUKHY; «BBeneHne B Teoputo rpagoBy.

Conepxanne nuHun «lIpencraBieHue NAaHHBIX M ONUCATENbHAs CTATUCTHKA» CIIYXKUT
OCHOBOU IS JOPMUPOBaHUSI HABBIKOB pabOTHI ¢ WHGOpMAIMEH: OT YTCHHUS W MHTEPIpPETAIUN
nH(popMalnY, IPEICTaBICHHOMN B Tabauax, Ha AMarpaMMax u rpadukax a0 coopa, npeacTaBieHus
M aHaju3a JaHHBIX C MCHOJb30BAaHUEM CTATUCTUUYECKUX XapPAKTEPUCTUK CPEIHUX U PACCEHUBAHUS.
PaGoras ¢ mannbiMu, oOyuaromuecss ¢ 3[IP ywaTcss cuuThiBaTh M HMHTEPIPETUPOBATH JAHHBIC,
BBIJIBUTaTh, AapPryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIIME THUMOTE3bl, PA3MBIILUIATE Haj
(dakTopaMy, BBI3BIBAIOIIMMH HM3MEHUYHMBOCTh, M OICHMBATh HMX BIUSHUE Ha paccMaTpuBaeMble
BEJIMYUHBI U MPOIIECCHI.

WHTYyWTHBHOE  TpEACTaBICHHME O  CIy4YalHOM  M3MEHYMBOCTH,  HCCJIEJIOBAHHUE
3aKOHOMEPHOCTEH M TEHJEHLUUU CTAaHOBUTCA MOTUBHMPYIOLIEH OCHOBOM Il H3Y4YEHUS TEOPUU
BeposiTHOCTEH. bonbmoe 3nauenue s odydaronuxcs ¢ 3[1P 31eck MMEIOT NpakTUYeCKue 3a1aHus,
B YACTHOCTH OTIBITHI C KJIACCHUYECKUMHU BEPOSITHOCTHBIMUMO/IEIISIMHU.

[TonsiTie BEpOSITHOCTH BBOJIUTCS Kak Mepa MpaBAoNoaoOus ciydaitHoro coobitus. [lpu
u3ydeHHH Kypca oOydaromuecs ¢ 3[IP 3HaAKOMSTCS ¢ TPOCTEHINMMH METOJaMH BBIYMCIICHHUS
BEPOSITHOCTEN B CIy4YalMHBIX SKCHEPUMEHTaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU HCXOJIAMU,
BEPOSITHOCTHBIMHM 3aKOHAMHM, TO3BOJISIIONIMMHU CTaBUTh M pelIaTh OoJiee CIOXKHBIE 3a1a4uu. B kypc
BXOASAT  HAyalbHbIE  TNPEJACTABICHHUS O  CIy4YalHbIX  BEJIMYMHAX M MX  YHUCJIOBBIX
XapakTepucThKax. Takke B paMKax 3TOTr0 Kypca OCYIIECTBISETCS 3HAKOMCTBO o0y4uaromuxcs ¢ 3[1P
C MHOXECTBAaMM M OCHOBHBIMU ONEpALMSIMU HaJ MHOKECTBAMM, PACCMATPUBAIOTCS HPUMEPHI
MIPUMEHEHUSI JUIsl PEIICHHS 3aja4, a TaKKe MCIIOJIb30BAaHUS B JIPYTUX MATEMAaTHUYECKUX Kypcax U
y4eOHBIX MpeAMETax.

MecTo y4eOHOr0o Kypca B y4eOHOM ILIaHe
B 7-9 knaccax u3ydaercst Kypc «BeposiTHOCT U CTATUCTHKA», B KOTOPBIA BXOIAT —pa3iesbl:
«[IpencraBnenre JaHHBIX W ONUCATeNbHAas  CTATUCTHKa»;  «BeposTHOCTBY;  «DJIeMEHTHI
KOMOMHATOpUKNY; «BBeneHue B Teoputo rpadony.
Ha u3yuyenue naHHOro Kypca oTBOAMT 1 ydeOHBIN yac B HEIENI0 B TEUEHHE Ka)XJ0ro rojaa
oOyuenus, Bcero 102 yaeOHBIX yaca.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHmus)
7 KJIACC

[IpencraBieHue JaHHBIX B BUJE TAaONHI, AMArpaMm, rpaduKoB. 3aroiHeHne Tabaull, YTeHue U
NOCTPOEHUE JuarpamMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbiX). UTeHHE TpauKOB peasbHBIX
npoieccoB. M3Bieuenne mHpOpMalUyd W3 AUAarpaMM U TaOJHIl, MCIOJNB30BAHUE M HHTEPIpPETAIUs
JAaHHBIX.

OrnucartenbHas CTaTHCTUKA: cpelHee apudmernyeckoe, MeAuaHa, pa3Max, HaubOoibliee M
HaMMEHbIIIee 3HAaYCeHUsI Habopa YMCIIOBBIX JaHHBIX. [IpuMeps! cirydaifHONH N3MEHUHNBOCTH.

Cnyuatinwiii skcnepumenm (onvlm) u ciyyatinoe coovimue. Beposmuocmo u yvacmoma. Ponw
MAN0BEPOSMHBIX U NPAKMUYECKU 00CMOBEPHbIX Ccobbimull 8 npupode u 6 obwecmee. Monema u
UepanbHas KOCMb 8 Meopul 6epOosSMHOCMEl.

I'pag, sepuwuna, pebpo. Cmenenv eepuunvl. Jucio pébep u cymmapuas cmeneHv 6epuitH.
Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnvl. Ilymu 6 epagax. Obx00 epaga (3urepos
nyms). Ilpeocmasnenue 06 opuenmuposanuom epage. Pewenue 3adau ¢ nomowwio epagos.

8 KJIACC

[IpencraBnenue naHHBIX B BUAE TaOIHII, TUarpamMm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXECTBO. Omepaluu HaJ MHOXKECTBAMM:
o0benuHeHue, TmepeceueHue, gomnojHeHue. CBoicTBa  omepanuid  HaJ  MHOXKECTBAMHU:
MEPEMECTUTENBHOE,  COUETATENbHOE,  pPACIpENENIUTENIbHOe,  BKIOueHud. Mcnonb3oBaHue
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rpadUyecKoro MpeCcTaBiICHUs] MHOXKECTB ISl OMHCAHUS pEalbHBIX IPOLIECCOB U SBICHUH, MpHU
pEIIeHnH 3a/ad.

Hzmepenue pacceusanus oauuwix. Jucnepcus u cmaHOapmuoe OMKIOHEHUE HUCTOBbIX

Habopos. [[uacpamma pacceusanusl.

DJeMeHTapHbIe COOBITHS clydailHoro omnbita. CrydaiiHple coObITHsA. BepostHocTH
coObITHI. ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH cOObITUAMU. Ciydaiineiii BeIOOp. CBs3b
MEXYy MaJIOBEpOSITHBIMU U TMPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMU B MPUPOJIE, OOIIECTBE U
HaykKe.

Hepeso. Ceoticmea Oepegves: eOUHCMBEHHOCMb NYMU, CYUeCmB08aHUue 8UCAYell BePULLHDI,
CB53b MeAHCOY YUCTIOM 8ePUIUH U YUCTIOM pébep. TIpasuno ymHoocenus. Pewenue 3a0au ¢ nomowso
epaghos.

Ilpomueononoacuvie cobvimus. Juacpamma Oinepa. Obvedunenue u nepecevenue
coovimuti. Hecoemecmmuvie cobvimus. @Dopmyna  crodiceHus  eeposmHocmeti.  Ycnoeuas
gepoamuocms. Ilpasuno ymuoowcenus. Hezasucumvle coovimus. Ilpedcmasnenue skcnepumenma 8
suoe oepesa. Pewenue 3a0au ma HaxooicoeHue 8eposimHOCMEN C NOMOWbIO Oepeda CYYauHO20
9KCnepumeHma,ouazpamm Jiepa.

9 KJIACC

[IpencraBieHne AaHHBIX B BUjAE TaOiMl, AUarpamMm, rpaukoB, MHTEPIPETALUs JaHHBIX.
UreHne W MOCTpPOCHHE TaONUI, AMAarpamMM, TpaguKoB IO pealbHBIM JTaHHBIM. llepecTaHOBKH U
¢dakropuan. CoueraHnus u umciao coderanuil. TpeyronpHuk Ilackans. Pemenue 3amau ¢
MCTIOJIH30BAaHUEM KOMOMHATOPHKH.

I'eomempuueckasn eeposimnocmo. Cnyuauinslii 6b100p MOYKU U3 Queypbl HA NIOCKOCMU, U3
ompe3Ka u u3 0y2u OKPYICHOCMU.

Hcneitanue. Yenex u Heynada. Cepust ucnbITaHUi 10 nepBoro ycrnexa. Cepus MCIbITaHUM
bepnynnu. BepostHocT coObITHI B cepuu UcnibITaHUN bepHysuiu.

CrnyuailHas BeJIMYMHA M DPACIpPENEICHUE BEPOSTHOCTEH. MaremaTuueckoe OXHJaHue U
mucnepcus. [lpumepbl MaTeMaTHUYECKOTO OXKMJAHUS KaK TEOPETUYECKOIO CPEAHEr0 3HAYCHUS
BEIMYMHBI. MaTeMaTu4eckoe 0KMJIAHUE W AUCIEPCHUS CIIy4alHOM BEJIMYUHBI «UHCIIO YCIIEXOB B
CEpPHUM UCIBITAHUN bepHymum».

[TonsiTHe 0 3aKoHe OoNbIIMX yKcen. M3MepeHne BepoSsTHOCTEH ¢ MOMOIIBI0 YacToT. Poib n
3HAYEHHE 3aKOHA OOJIBIIUX YKCET B IPUPOE U OOIIECTBE.
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KoHTpo/IbHO-U3MepHUTeIbHbIE MATEPUATBI
[IpoBeneHue OLEHKU JOCTIDKCHHWH IIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS Y4eOHOTO
mpeaIMeTa MPOBOIUTCS B (DOpME TEKYIIEro M PyOeKHOr0 KOHTPOJIS B BUE: KOHTPOJIbHBIC PabOTHI,
CaMOCTOSITENIbHBIC  Pa0OThI, 3aueThl, MaTEMaTHYECKUE JHUKTAHTBI, NpPaKTUYeCKHe pabdoThI,
MMCEMEHHBINA OTBET 110 MHAUBUIYAILHBIM KapTOYKaM-3a/I1aHUSIM, TECTHPOBAHHE.
MaremaTtuka

S KJjaace
Kontponbnas padora Ne 1. Tema. HarypanbHbie uncia.
Kontponbnas padora Ne 2. Tema. JleificTBus ¢ HaTypaJbHBIMU YHCIIAMHU.
Kontponbnas padota Ne 3. Tema. Mcrionp30BaHUe CBOMCTB ICUCTBUI TPUBBIYUCICHUSX.
KonTponbaas padota Ne 4. Tema. YTIIbI © MHOTOYTOJIbHUKH.
Kontponbnast padora Ne 5. Tema. JlenuMocTh gucert.
Konrponbnas padora Ne 6. Tema. O0sikHOBeHHBIE 1podu. KoHTpOIbHAS
pabota Ne 7. Tema. CnoskeHue u Beruntanue apooeii. Konrposnbnas padora Ne
8. Tema. YMHOXEHUE U JeTICHUE TPOOCH.
Kontponbnas pabota Ne 9. Tema. Jlecsituunsie 1podu. CpaBHEHHE 1€CATUYHBIXIPOOEH.
Kontponbnas padora Nel0. [eiicTBus ¢ gecsatuaabiMu 1poodsimu. KonTposapHas
pabora Ne 11. Tema. iToroBast KOHTpOJIbHAS paboTa.

6 kaacc

KonTponbhas padora Nel. Tema. JleanmocTs HaTypajdbHBIX YHUCEN.

Kontponbnas pabora No2. Tema. OObikHOBeHHast 1poOb. OCHOBHOE CBOMCTBOAPOOH.

Kontposnbnas pabora Ne3. Tema. Otnomenue. [Iponopius.

KoHntponbnas padora Ne4. Tema. IIporieHr.

KonTponbras padora Ne5. Tema. YerbipexyroabHuK. GOopMyIIbl IIEpUMETPA UILIOMIAIH
MPSIMOYTOJIbHHKA.

Kontponbhast pabora Ne6. Tema. IlonoxxurenbHble U OTpULIATENIBHBIE YUCIA.
CpaBHeHUE MONOKUTEIBHBIX U OTPULIATEIHHBIX YHCEIL.

Kontponbnas padora Ne7. Tema. CroskeHHE ¥ BRIUUTAHUE TTOJOKUTEIBHBIX U
OTPUIATENFHBIX YHCE.

Kontponbnas padora Ne. Tema. YMHOXKEHHE U JCICHHUE TMOJOKUTEIBHBIX U
OTPUIATENHBIX YHCE.

KontponbHas pabora Ne9. Tema. IIpsmoyronpHas cucTeMa  KOOpPJAMHAT.
JlnarpaMMBsl.

KonTponbnas padora Nel0. Tema. Torosast koHTpoJsibHas padoTa.

Auredpa
7 waace
KoHnTtponbHas pabota Nel. Tema. Apudmernueckue NENUCTBUSA c
palOHaIbHBIMU YHCIIAMHU.
KonTponbhast padota Ne2. Tema. CteneHb ¢ HaTypaJIbHbIM I1OKa3aTeeM.
Konrponbnas padora Ne3. Tema. BykBeHHbIE BBIpaKeHUS.
KonTponbnas padota Ned. Tema. MHOTOWIEHBI.
Konrpomnbnas padora NeS. Tema. @opMysibl COKpAIIEHHOTO YMHOKEHHUS.
Kontponbnas padora Ne6. Tema. JInneliHoe ypaBHEHHE C OJJHOUM MIEPEMEHHOM.
Konrponsnas padora Ne7. Tema. Cuctembl IMHEHHBIX YpaBHEHUH.
Kontponbnas padora Ne 8. Tema. KoopauHate! u rpadukm.
Konrponsnas padora Ne 9. Tema. [lonstue pynkuuu. Jluneiinas GyHkius.
KonTponbnas padota Nel0. Tema. TtoroBast KoHTposibHast padboTa.

8 kaace
Konrponbnas padora Nel. Tema. KBanpatHslii kopeHb. Apudmernueckuii KBaJapaTHbIHA
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KOpPCHB.

KonTponbHas pabora  Ne2. Tema. CreneHb C LeIbIM  IOKa3aTeleM.
CrangapTHbIN BUJ YUCIIa.

Kontponpaas ~ pabora Ne3. Tema. AnreOpanueckas npo6s.  CokparieHue
IpoOei.

Konrponbnas padora Ne4. Tema. JleiicTBus ¢ anreOpandeckuMu ApOOsIMH.

Kontponbnas padora Ne5. Tema. KBagpaTHbie ypaBHEHHS.

Koutpoinbnas padora Ne6. Tema. YpaBHeHUs, CBOIAAIIMECS K KBaJpaTHBIM.
TexcToBble 3aauu, CBOJSAIINECS K KBAJPATHBIM.

KonTponbaas padorta Ne7. Tema. Cuctembl ypaBHCHUH.

Kontposbnas padora Ne§. Tema. UnciioBble HEpaBEHCTBA U X CBOMCTBA.

Konrtponbnas padora Ne9. Tema. CucteMbl HEPaBEHCTB C OJJTHOW IEPEMEHHO.

Kontponbnas padora Ne 10. Tema. @ukiuu. 4ucioBbie pyHKITUH.

Konrponsnas padorta Nel 1. Tema. UToroas koHTpospHas pabora.

9 kaace
Kontponsnas padora Nel. Tema. Uncna 1 BRIYHCICHUS.

KonTponbnas pabota No2. Tema. YpaBHEHUs C OJHON MEPEMEHHOI.
Kontpoinbnas padora Ne3. Tema. [IpoOHO-panioHaIbHbIE ypaBHEHUS.
Kontponbnas pabora Ned. Tema. Cuctembl ypaBHEHHH C JIByMSI [I€PEMEHHBIMHU.
Kontponbhas pabora Neb. Tema. JInnelinbie HEpaBEHCTBA C OJTHOU TEPEMEHHOM.
KoHntponbnas pabora Ne6. Tema. KBagpaTHbie HEpaBeHCTBA.

KonTponbras padorta Ne 7. Tema. KBanpatudanas GyHKIUS U €€ CBOICTBA.
Kontpoinbnas padora Ne 8. Tema. ApudmeTndeckas mporpeccusi.
KonTponbnas padota Ne 9. 'eomerpuueckas nporpeccusi. KourposnbHas
paborta Nel0. Tema. Toroast KoHTpoOJIbHas padoTa.

I'eomerpus
7 wmace
KonTponbHas pabdora Nel. Tema. OcHOBHbIE  TIe€OMETPHUYECKHE CBOICTBa
MPOCTEUIINX QUTYD.
KonTponbnas padorta Ne2. Tema. CMeXHbIE U BEpTUKAJIbHBIE YTIIbI.
Konrtponbnas padora Ne3. Tema. [IpuzHaku paBeHCTBA TPEYrOJIbHUKOB.
KonTponbnas pabota Ne4. Tema. PaBHOOEpEeHHBII TPEYrOIbHUK.
Konrtponsnas padora Ne5. Tema. [TapanienbHble npsimble.
KonTponbhas padota Ne6. Tema. CymMMa yrioB TpeyrojabHUKA.
Konrponbnas padora Ne 7. Tema. OKpyKHOCTb U KPYT.
Konrtponbnas padota Ne8. Tema. IToroBast KOHTposIbHast paboTa.

8 kaace
KonTponbnas padota Nel. Tema. UeTblpeXyronbHUKY.
Konrponsnas padora Ne2. Tema. Cpennsist 1uHus TpeyroiabHuka. CpeHsIMHNAS TPaNeyH.
Kontposnbnas padota Ne3. Tema. [Inomans TpeyronpHuKa, apauiegorpaMmma.
Konrponsnas padora Ned. Tema. [1nommans nogoOHeIx Gpuryp.
Kontponbnas padota Ne5. Tema. Teopema [Tudaropa.
Konrponbnas padora Ne6. Tema. Yriibl B OKpYKHOCTH.
KonTponbnas pabota Ne7. Tema. Mtorosas konTposibHast paboTa

9 kaace
Konrponbnas pabota Nel. Tema. Pemienue TpeyroibsHUKOB.
Kontponbnas paborta No2. Tema. [Tnomanu TpeyroasHuKa, Y€ THIPEXYTOIBHUKA.
Konrtponsnas padora Ne3. Tema. BekTops!.
Kontponbnast pabota Ne4. Tema. [lekapTOBBI KOOPAMHATHI HA TIIOCKOCTH.
Konrponbnas padora Ne5. Tema. [IpaBuibHbIe MHOTOYTOJIBHUKH.
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Kontponbnas padota Ne6. Tema. [Tnomans kpyra u ero yacreir. KontposbpHas padorta
Ne7. Tema. toroBast KOHTpoJibHas paboTa.

BCPOﬂTHOCTL H CTAaTUCTHUKA

7 kaace
KonTponbnas padora Nel. Tema. [IpencraBnenue naHHBIX.
Kontponbnas padora Ne2. Tema. OnucarenbHas CTaTUCTHKA.
KonTponbras padora Ne 3. Tema. Criydaiinasi U3BMEHYHBOCTb.
Kontponbnas pa6ota Ne 4. Tema. BeposATHOCTh M 4YacToTa CIIY4aitHOTOCOOBITHSI.

8 kaace
KonTponbaas pabota Ne 1. Tema. MHOXecTBa.
Kontponbnas padora Ne2. Tema. BepossTHOCTB City4aitHOTO COOBITHS.
KonTponbras pabota Ne 3. Tema. CnyuaiiHbie COOBITHSL.

9 kaace
KonTponbaas padora Ne 1. Tema. DneMeHTbl KOMOMHATOPHKH.
Kontponbnas padora Ne 2. Tema. McnibiTanust.
Kontponsnas padora Ne 3. Tema. Ciryqaiinasi BeTu4nHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOTI'O IIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIET'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIHS K 00YYECHUIO MATEMATHUKE U IIeJICHANIPABICHHON MTO3HABATEILHON JCSITEITBHOCTH;

IMOBBIIICHHUC  YPOBHMA CBOCHl KOMIIETCHTHOCTH gcpe3 MPAKTUUCCKYIO JACATCIBbHOCTD,
TPeOYIOIIYI0 MATEMAaTHIECKUX 3HAHUH, B TOM YHCJIC YMEHUE YUYUTHCS y APYTUX JIFOJICH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallMIO, OBITh TOTOBBIM JIEHCTBOBaTh B
OTCYTCTBHE TrapaHTHI yCIeXa;

cnoco0HocTh oOyuatommxcsi ¢ 3I[IP Kk oco3HaHHMIO CBOMX JE(pHUIMTOB W MPOSBICHHUE
CTPEMIICHHSI K UX TPEOI0TICHUIO;

CHOCOOHOCTH K CaMOpPa3BUTUIO, YMCHUC CTaBUTb JOCTUXKUMBIC LICJIN;

YMEHHUE pa3iiniaTh y4eOHbIC CUTYaIluH, B KOTOPhIX MOYKHO JIEHCTBOBATh CAMOCTOSITEIIBHO,
CUTyallud, TJE€ CIEAyeT BOCIOJb30BAThCS CIPABOYHOH HMHPOpPMALUEH WM  APYrHUMHU
BCIIOMOTATEIILHBIMU CPEICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH NOJYyYEHHbIE B X0/1€ OOYyUEHUsl 3HAHUS B AKTYaJbHYIO CUTYaLUIO
(mpy  peUICHUH IKUTCUCKUX 3a1ay, TPEOYIOIMX MaTeMaTHUECKUX 3HAHWMK); CIIOCOOHOCTh
OPHUCHTHUPOBATLCA B Tpe6OBaHI/I$IX " 1IpaBuJiax MpoOBCACHUA

POMEKYTOYHOM U UTOTOBOW aTTECTAIINN;

OBJIa/ICHUE OCHOBaMH (PMHAHCOBOU IPAMOTHOCTH.

METAINPEJMETHBIE PE3YJIbTATbHI

Osnadenue yHugepcaIbHbIMU y4eOHBIMU NOZHABAM ETbHBIMU 0CUCIEUAMU:

VYcranaBiuBaTh TPUYUHHO-CIICICTBEHHBIC CBSI3U B XO/IC YCBOCHHMSI ~ MaTeMaTH4E€CKOTO
MaTepuana,

BBISBJISITH IS(OUIIUT JAHHBIX, HEOOXOIMMBIX JIJIsl PEIICHHSI IIOCTABJICHHOM 3a/1a4U;

C MOMOUIBI0 YYHTENS BBIOMpATh CIIOCOO pEIlleHHs MaTeMaTH4YecKOW 3ajaud (CpaBHUBATh
BO3MOJKHBIE BAPUAHTHI PEIICHHUS);

MPUMEHSITh U TPE0OPa30BhIBATh 3HAKHU U CUMBOIIBI B XOJI€ PEIICHUS MaTeMaTHYECKUX
3a/1a4;

yCTaHABIMBAaTh MCKOMOE M JIaHHOE MPHU PEIICHUH MaTeMaTU4YecKOW 3aJaud; MOHUMATh U
WHTEPIPETUPOBATH MHPOPMAIIUIO PA3THUYHBIX BUAOB U (PopM

MPEeICTaBICHHUS,

WUTIOCTPUPOBATH pellaeMble 3a7aun rpaduyeckuMu cxemaMu; 3(pPeKTUBHO 3allOMUHATh U
CHUCTEMAaTHU3HPOBATh HHPOPMAIIHIO.

MOHUMATh U UCTIOJIH30BaTh MAaTEMaTHUYECKUE CPEACTBA HATVISIIHOCTHU (Tpaduku, 1UarpamMmsl,
TaOIUIIBI, CXEMBI U JIp.) JJI WILTIOCTPAIUH, UHTEPIPETAINH, apTyMEHTAIIUH.

Osnaodenue yHueepcantbHbIMu yUeOHbIMU KOMMYHUKAMUBHHIMU OCHUCIGUAMU:

OpPraHU30BBIBATH Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO ICSITENbHOCTh C YUUTEIEM H
CBEPCTHUKAMH B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMOJICHCTBOBATh W HAXOAMUTH OOIIUE CcrOcoO0bl paboThl; paboTaTh B TPYIINE: HAXOIUTh
oO1ee pernreHne U paspemarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3HIIMN U Y4ETa HHTEPECOB,
CIymath mapTHEPa; GopMyITUpPOBaTh, APTYMEHTUPOBATHU OTCTAUBATh CBOE MHEHHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB TPHU HAJTMYUHM PA3HBIX TOYEK 3PCHUS WU
pazpemiats KOH(QINKTHI HA OCHOBE y4&Ta MHTEPECOB U MO3UIUI BCEX YUACTHUKOB;

apTyMEHTHPOBATh CBOIO TO3WIMIO W KOOPAWMHHUPOBATH €€ C TMO3WIMSAMH IMApTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHUS] B COBMECTHON e TeNbHOCTH;

BBITIOJTHSITH CBOIO YacTh PabOThI, JOCTHTaTh KAaU€CTBEHHOTO pe3yibTaTa U KOOPJAMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaH]IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIa/1a B OOIINN TTPOTYKT.

Osnadenue yHugepcaIbHbIMU yUeOHBIMU PECYIAMUGHBIMU 0l CIBUAMU:

CTaBUTH 11€JTM, BRIOUPATHh U CO3/1aBaTh aJITOPUTMBI VISl pEIICHUST YYEOHBIX MAaTeMaTHYECKUX
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npo0em;

IJIAHUPOBATh U OCYIIECTBIISITH JIEATEIBbHOCTh, HANpABICHHYIO Ha peHieHue 3aaad
HCCIIEIOBATEIILCKOIO XapaKTepa.

bopMyIUpOBaTh U YACPKUBATh YICOHYIO 3a1a49y, COCTABISATh TUIAH M MOCIIE0OBATEIHLHOCTh
JIEHCTBHI,

OCYIIECTBIISATh KOHTPOJIb MO 00pa3slly ¥ BHOCUTh HEOOXOAMMBIE KOPPEKTHBBI;

KOHTPOJIMPOBATH MPOIECC M Pe3yIbTaT YUICOHOW MaTeMaTHYECKON
JIeITEIILHOCTH;

aJICKBaTHO OIICHMBATh MPABHJIBHOCTh WJIM OIIMOOYHOCTH BBIMTOJTHEHHUS Y4eOHOU 3amauu, e
O0OBEKTUBHYIO TPYIHOCTH M COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

CIIMYATh CIOCO0 JIEWCTBUS M €r0 PEe3yJIbTaT C 3aJIaHHBIM ATAJIOHOM C IIEJIbI0 OOHAPYKEHUS
OTKJIOHEHHH M OTJIMYMI OT 3TaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH YICOHOU 3a1a4H;

MOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPEOYEeMBbIi pe3yNbTaT IeATeIbHOCTH,
OTIpeIeIATh TO3UTUBHBIC U3MEHEHUS U HaIlpaBJIeHUs, TpeOyromuenanpbHenIeit paboThl;

PETyIHPOBATh CIIOCOO BHIPAKEHUS IMOLIUH.

MNPEIMETHBIE PE3YJBbTATHBI

Pesynbrarel ocBoeHus: yueOHOro npeamera «Maremaruka (BKJIIO4Yas anre0py, reoOMeTpHIo,
BEPOSATHOCTh W CTaTUCTHKY)», paclpeleleHHbIe IO TrojaM oO0y4deHHs, (HOpMYIHPYIOTCS IO
MIPUHIMITY 10OaBIECHUS HOBBIX PE3YyJIbTaTOB OT T0/ia K TOAY, YK€ Ha3BaHHBIEC B MPEABIAYIINX I0ax
MO3UIIMH, KaK MPAaBWIIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUHUTHIBAIOTCS (PE3yNbTaThl OYEPEIHOTO
rojia Mo yMOJYaHUIO BKIIFOYAIOTPE3yAbTaThl IPEIBIIYIINX JIET).

INTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA MMPUMEPHOU
PABOYEU ITPOI'PAMMBI KYPCA «MATEMATHUKA» (IIO 'OJAM OBYYEHUA)

OcBoenne yuyeOHOro kypca «MaTtematuka» B 5—6 Kilaccax OCHOBHOW IIKOJIBI JOJKHO
o0ecrnieunBaTh JOCTUKEHHUE CIEAYIOIUX NMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB:

5 KJIACC

Yucna u éviuucnenusn

OpueHTHpOBAaThCS B TIOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEpPMHUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

CpaBHHMBATh M YNOPSIOYMBATh HATypaJIbHBIC YHCJIA, CPABHUBATH B NMPOCTEHINNX CITydasx
OOBIKHOBEHHBIE IPOOH, AECATUUHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPAUHATHON (YUCIIOBO) MPSMOIl ¢ COOTBETCTBYIOIIMM €l YHCIIOM
1 U300paxkaTh HaTypajlbHbIE YKCIa TOUKAMU Ha KOOPAMHATHOM (YMCIOBOI) IPSIMOIA.

BemonaaTe apupMeTryeckre NecTBUS C HAaTYpalbHBIMH UYHUCIIAMH, C OOBIKHOBEHHBIMH
Ipo0sSMU B MPOCTEHIINX CITydasx.

BbIMonHATE  TpOBEepKy, MPHUKUAKY pe3yiabTara  BBIYMCICHHMA.

OKpyrasTh HaTYypabHBIC YHCIA.

Pewenue mexcmoewvix 3a0au

Pemrate TekcToBhIe 3amaun apuMETHYECKHM CHOCOOOM M C TIOMOIIBI0 OPTaHW30BaHHOTO
KOHEYHOro mepedopa BCEX BO3MOXKHBIX BAapHaHTOB (IpU HEOOXOJUMOCTH C HalpaBIISIOLICH
TTOMOIIIBIO).

Pemate 3amaum, conepialiue 3aBHCHMOCTH, CBSI3BIBAIOLINE BEIMYMHBI: CKOPOCTh, BpEMs,
paccTosiHUe; 1IeHa, KOJIMYECTBO, CTOMMOCTh (TP HEOOXOIMMOCTH C UCTIOIH30BAHUEM CIIPABOYHON
uHpOpMaIIUN).

Hcmonp30BaTh KpaTKHe 3alMCH, CXEMBI, TA0JIUIBI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.

[Tonp30BaThcss OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHHUS: LIEHBI, MacChl, pPacCTOSHUS, BPEMEHH,
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CKOpOCTH; BBIpa)KaTh OJHU €IMHUIIbI BEJIMYMHBI Yepe3 Apyrue (Ipu HEOOXOAMMOCTH C ONOpPOHl Ha
CIPaBOYHYIO HH(POPMALIUIO).

W3Bnekatb uHOpPMaLUIO, NPEICTABICHHYIO B Taliuie, Ha CTOJ0YaTOW JuarpaMmme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIE JAHHBIE, UCTIONIb30BATh TAHHBIE IIPUPEIICHNH 33/1a4.

Haznaonan ceomempus

[Tonp30BaTbcsi TEOMETPUUECKUMH TMOHSATHSAMU: TOYKA, TpsAMas, OTPE30K, JIyd, YTOJ,

MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTE TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HMMEIOHUIMX (OPMY H3yYEHHBIX
reoOMeTpHUECKUX (QuUryp.

Hcnonb30BaTh TEPMUHOIOTHIO, TIPH HEOOXOJMMOCTH 10 BU3YaJbHON OIOpE, CBS3aHHYIO C
yrJiaMy: BepLIMHA, CTOPOHA; C MHOTOYTOJIbHUKAaMH: Yroj, BEpIIMHA, CTOPOHA, JAMAroHalb; C
OKPY>KHOCTBIO: PAINyC, THAMETD, LIEHTP.

N300pakaTh U3y4eHHbIE reoMeTpUYeckre (PUrypsl Ha HEIMHOBAHHOW MKJIETYaTO Oymare ¢
ITOMOUIBIO IUPKYJIS U JUHENKH (T10CJIE COBMECTHOIO aHAJIN3A).

HaxonuTh HAIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOUIbIO JIMHEHKH,
CTPOUTH OTPE3KH 33laHHON JITMHBI; CTPOUTH OKPYKHOCTH 3aIaHHOTO Pajyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSIMOYIOJbHHMKA, KBaJIpaTa sl UX MOCTPOCHMS,
BBIUMCIICHUS TIOUIA/I ¥ IEpUMETPA.

Bbruucnate nepuMerp M IIJIOLIAAb KBajaparta, NpsIMOYToJbHHKA, (DPUTYp, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHCIIe PUTYp, N300pakKEHHBIX HA KIETYaTOl Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPUYECKUMHU €IMHUIIAMUA HM3MEpPEHHs JUIMHBI, IUIOLIA/IHU;
BBIPA)XaTh OJJHH €AMHUIIBI BEIMYMHBI Yepe3 Ipyrue (Ipu HeoOXOJMMOCTH CONOPOH Ha CIIPABOYHYIO
nHpopMaIInIO).

Pacno3naBare mapayuienenumes, Ky0, HCIIOIb30BaTh TEPMHHOJIOTHIO: BEPIIHMHA,PeOpO TPaHb,
M3MEPEHUs; HAXOIUTh U3MEPEHUs Napajuieenumnesaa, Kyoa.

Boeraucnare 00béM KyOa, mapajuienenuiena Mo 3aJaHHBIM H3MEpEHHsIM (C Omopod Ha
JITOPUTM y4eOHBIX JIeHCTBUI), [10JIb30BaThCs €AMHUIIAMU U3MEPEHUs 00bEMA.

Pemate HecnoxHbIe 337aud HAa M3MEPEHHE T€OMETPUYECKHX BEIMYMH B TPAKTHYECKUX
cUTyauusx (Ipu HEOOXOIMMOCTH C BU3YalIbHOU OIOPOiA).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B MOHATHUAX U ONIEPUPOBATh HAa 6A30BOM YPOBHE TEPMHHAMU,CBA3aHHBIMU
C pa3MYHBIMM BUJAMM 4YHUCET U CIIOCOOAMHM UX 3alUCH, NEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT
OJTHON ()OPMBI 3aIHMCH YUCIIA K APYTOH.

CpaBHUBaTh M yHNOPSAOYMBATh LEJIbIE YMCIA, OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH,
CPaBHUBATH YUCIIA OJHOT'O U Pa3HBIX 3HAKOB.

Boinonusate  apudmernyeckue JEHCTBUS €  HATypaJbHBIMH U IIEJIBIMM  YHCJIAMH,
OOBIKHOBEHHBIMH U IECATUUHBIMU APOOSMH, NOJOKHUTEIbHBIMHU U OTPULIATEIbHBIMU YHUCIIAMHU.

BpruncnsaTe 3Ha4eHUS YUCIOBBIX BBIPAXKEHUH, BBINOJIHATH NPUKUIKY U OLEHKY pe3ysbTara
BBIUMCIICHUH; BBINOJHATE MpeoOpa3oBaHUSl UYHUCIOBBIX BBIPQKEHWH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUIM.

COOTHOCUTH TOYKY Ha KOOPAWHATHOM MNPSIMOM C COOTBETCTBYIOUIMM €M YHCIOM H
n300pakaTh YMCla TOUKaMU Ha KOOPJMHATHOM MPsIMOil, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B NPSAMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TON TOUYKH.

OKpyrisTh LieNble YHcia U JAECATHYHBIE ApoOH (1o o0pasily), HaXOIUTh MPUOIMKEHUS
YHUCEIL.

Yucnosvie u OyKeeHHbLE 6bIPAICCHUSA

OpueHTHpOBAaThCS B MOHATHUSIX U ONIEPUPOBATH HAa 0230BOM YPOBHE TEPMHUHAMM,CBA3aHHBIMU
C 3alMChIO0 CTEMEHH 4YKCcia, HAXOAUTh KBaJApaT M KyO 4Mcia, BBIYHCIATH 3HAUEHUS MPOCTEHIINX
YHUCJIOBBIX BBIPAKEHNW, CONEPKAIINX CTEIICHH.

[Tonp3oBaTbess MpHU3HAKAMU JETUMOCTH (TP HEOOXOJUMOCTH C ONOpPOH Ha alroOpUTM
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MpaBuJIa), pacKiaJlbIBaTh HATypajibHbIEC YHCIIA HA TPOCTHIE MHOKUTEH.

Tonvzoeambcsa macuimabom, COCTaBIATH IPOIIOPIIMH U OTHOILICHHUS.

Hcnonp3oBaTh OyKBBI A1 0003HAUEHUSI YHUCEI MPH 3allUCU MaTeMaTHYeCKUX BBIPAXKEHUH,
HaXO/JWTh 3HA4YEHUS OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBISISI HEOOXOIUMBbIE TMOJCTAHOBKU U
npeoOpazoBaHus (C ONOPOH Ha AITOPUTM YUCOHBIX JICHCTBUM).

Haxonutb HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pewenue mexcmogwix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIE 33/Ja4M apu(METHUYECKHM CIIOCOOOM C OMOpOH Ha
BOITPOCHBIH IIJIaH.

Pemats mnpocreiilnue 3anauM, CBSA3aHHBIE C OTHOIIEHHWEM, IPONOPLMOHATIBHOCTHIO
BEJIMYMH, IPOIICHTAMHU; PEIIaTh TPU OCHOBHBIE 3a/1a4K Ha IPOOH U MPOLIEHTHI.

Pemats 3amaun, coneprkaiiye 3aBUCHUMOCTH, CBSI3bIBAIOLUE BEJIUYMHbBI: CKOPOCTb, BPEMS,
paccTosiHue, IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa padoThI,
UCTIONB3Ys apu(pMeTHIecKre IeiCTBUS, OLEHKY, IPUKHUJIKY;I0JIb30BaThCs €INHUIIAMU U3MEPECHUS
COOTBETCTBYIOIINX BEJIMYUH.

CocTtaBnsaTh OyKBEHHBIE BRIPKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTOAHAIM3A.

W3Bnekats uHQOpMAIINIO, TPEJICTABICHHYIO B TabIuIaxX, Ha JTUHEHHON, CTONOYaTON WIn
KpYroBOW JuarpaMmax, HHTEpIPETUPOBATh MPECTABICHHBIE IaHHbIE; UCII0Ib30BaTh JAHHbIE TIPU
pelIeHnu 3a1a4.

[IpencraBisTe HHGOPMALHIO C TIOMOIIBIO TAOJIUI, THHEHHOW M CTOJIOYATON AUarpamMM.

Haznaonan ceomempusn

[TpuBoNTE TpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpa, HMMEIOHMHMX (OPMY H3yYCHHBIX
T€OMETPUUYECKUX TUIOCKMX U IMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PABHBIX U CHMMETPUUHBIX
¢buryp.

N300paxaTh ¢ MOMOIIBIO HUPKYJIIS, TUHEHKH, TPAHCIIOPTUPA HA HETUHOBAHHON M KJIETYATOM
Oymare u3y4eHHbIE TUIOCKHE TeOMEeTpruIecKre (GUTYyphl M KOHPHUTypaluu,CAMMETPUYHBIE (PUTYPHI.

HMeTh mpeAcTaBieHUE O TE€OMETPUYECKUX MOHSATHIX: PAaBEHCTBO (UTYpP, CUMMETpPHUS, OCh
CUMMETPUH, IIEHTP CUMMETPUH.

Haxonuth BENWYMHBI YIJIOB M3MEPEHUEM C TMOMOUIBI0 TPAHCHIOPTUPA, CTPOUTH YIJIbI
3aJIaHHOM BEJINYMHBI, MTOJIb30BATHCS MPHU PELIEHUH 3aJad IrpalyCHOM Mepod YIJIOB; pacno3HaBaTh
Ha 4epTeKax OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BoluncnaTe JUIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbHMKA, TOJIb30BaThCsl €AMHULIAMU
W3MEPEHUS JJIMHBI, BBIPAXaTh OJIHHU €IMHULIBI U3MEPEHUS TIMHBI Yepe3 IpyTrue.

Haxonuts, ucnonb3ys 4yepTEéXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXY JIBYMSI TOUKaMH, OT
TOYKH J0 MPSMOMH, IJIMHY ITyTH Ha KBaJIpaTHOM CETKeE.

Boruncnate miiomans  QUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBHUKOB, HCIOJIb30BaTh
pazOueHne Ha MPSMOYTOJIbHUKH, Ha paBHble (UTYpBI, JOCTPAaWBaHHE MO MPSMOYTOJIbHHKA;
I10JIb30BAThCS OCHOBHBIMU €MHHUIIAMU U3MEPEHUS IJIOLIAAH; BBIPAXKaTh OJTHU €IMHULBI H3MEPEHUS
IUTIOIIAM yepe3 Apyrue (Ipu HeoOXOAUMOCTH COTIOPOI Ha CIIPAaBOYHYIO HH(POPMALIHIO).

PacriozHaBaTh Ha MOJENAX W HM300paKEHUSX MUpPAMUAY, KOHYC, LMIMHAP, UCIOJb30BaTh
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N306paxarh Ha KieTyaTo Oymare MpsiMOYToJIbHBIN Napauieenunel.

Boeruncnsate 00b€M MPSMOYTOIBHOTO TapajuieNienunena, Kyoa, MoIb30BaThCs OCHOBHBIMU
€IMHUIIAaMU U3MepeHHs] 00bEMa; BbIpakaThb OJHM €IMHHIIBI M3MEpeHHs] 00bEMa depes apyrue (c
OIOPOii Ha CIIPAaBOYHYIO HH(POPMAILIHUIO).

Pemarb Hecno)kHblE 3aJaud Ha HAXOXKJIEHHE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
cUTyarusx (Ipu HEOOXOIUMOCTH C BU3YAIbHOMN OMOPOH).

TIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUS IPUMEPHOM
PABOYEM ITPOIT'PAMMBI KYPCA «AJITEBPA» (ITO T'OJIAM OB YYEHMUS)
OcBoenne yueOHOT0 Kypca «Anredpa» Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus JI0KHO
obecreunBaTh TOCTHKEHUE CIENYIONNX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:
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7 KJIACC

Yucna u eviuucnenusn

BbImonHATh, coueTas YCTHBIE M HUCHMEHHBIC NPHUEMBI, apU(PMETHYECKHE JEHCTBHS C
paLMOHAIbHBIMU YU CIAMHU.

HaxonuTe 3Ha4YeHHsS YHUCIIOBBIX BBIPAKEHHH; NPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI M
OpUEMBl  BBIUUCIICHUS 3HAU€HUH JPOOHBIX BBIPAXKEHHMH, COIEpKAIMX OOBIKHOBEHHbBIE U
JECSITUUHBIE APOOH.

[Tepexoaute OT OAHON (OPMBI 3alUCH YMCeN K ApYrod (mpeoOpa3oBbIBATH JECSITUUYHYIO

IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YacCTHOCTU B
OECKOHEUHYIO JECATUYHYIO Ipo0b). CpaBHUBATh U YIIOPAI0UUBATh PALlUOHAIbHBIC YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY U OLECHKY pe3yibTaTa BBIYMCICHHUN, OLEHKY 3HAYCHWM YHMCIOBBIX
BBIPAKCHUM.

BbInonHATe neiicTBUSA €O CTENEHSAMM C HATypaJbHBIMU IIOKa3aTesssMU (C ONOpOH Ha
CIPaBOYHYIO HH(POPMAILIUIO).

[TpyMeHATh NPU3HAKU JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTENH HaTypaJIbHbIX YUCEIL.

Pemarts mnpocrelinme NpakTUKO-OPUEHTUPOBAHHBIE 3a/a4yH, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYHH, NIPONOPLHOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMU; HHTEPIPETUPOBATD PE3YJIbTaThl PEIICHUS
3a7a4 ¢ y4€TOM OTpaHUYCHUH, CBSI3aHHBIX COCBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTHpPOBAaThCS B TOHATHUSAX M ONEPUPOBAaTH Ha 0a30BOM YpOBHE anreOpandecKoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHNst OyKBEHHBIX BbIPaXEHUH MPU 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHUS B MHOTOWIEH MPHUBEIEHUEM MOJOO0HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATP yYMHOXXEHHE OJHOYIEHA HAa MHOIOYWIEH M MHOTOWIEHAa HAa MHOTOYIEH,
NPUMEHATh (OpPMyJBl KBaJpaTa CyMMbl U KBaJpara pa3HOCTU (C ONOpOM Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

OcylecTBISITh pa3joKEHUE MHOTOYWIEHOB HAa MHOMKHUTENIM C TIOMOIIbIO BBIHECEHHUS 32
CKOOKHM OOIIEero MHOXHUTENS, TPYNIHUPOBKH CJaraeMbIX, MPUMEHEHHs (QOpPMYJ COKpaIEHHOIro
YMHOEHHS (C OTIOPOil Ha CIIPAaBOYHYIO MH(POPMAIIHIO).

[TpumensTH peoOpa3oBaHMs MHOTOYWIEHOB JUIsl PEIICHUs Pa3UYHBIX 337[a4 U3MaTEMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHOM MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH € HATypalbHBIMHU IOKa3aTeNsIMH JAJIs IpeoOpa3oBaHus
BBIPXEHHH (C OMOPOH Ha CIPAaBOYHYIO MH(OPMAITHIO).

Ypasnenus u nepasencmea

Pemwlate nMHENHBIE ypaBHEHUS C OAHOW NEPEMEHHOW, NMPUMEHSs NpPAaBWIA MEPEXoaa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsiTh, ABIIs€TCS JINUNCIO KOPHEM YPAaBHEHUSI.

HmeTs npeacraBiaeHne o rpauueckux MeTo/ax MpHU PEelIeHUH JIMHEHHBIXYpaBHEHUHN U UX
CHCTEM.

[Tonbupars  mpumepsl  Hap 4YMCeN,  SABJSIOIIUXCA pelieHneM  JMHEWHOro
YpaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTU IpaUK JTUHEHHOTO ypaBHEHUS C JIBYMs
MIEPEMEHHBIMH; MOJIb3YSICh TPAPUKOM, TPUBOIUTH IPUMEPHI PEILIEHUS YPaBHEHHUS.

Pemate cucreMbl OBYX JIMHEMHBIX YpAaBHEHHUH C JIByMS IEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku (c omopoi Ha aJrOPUTM Y4E€OHBIX JAEHCTBUI).

CocrtaBnaTh (1OCiI€ COBMECTHOIO aHajHM3a) M pellaTh JIMHEHHOEe ypaBHEHHE WM CHCTEMY
JUHENHBIX YpaBHEHUU MO YCJIOBHIO 3aJauM, MHTEPIPETUPOBATh B COOTBETCTBHUH C KOHTEKCTOM
3aJ1a4M MOJIyYE€HHBIN pe3yIbTaT.

Koopounamut u zpagpuxu. @ynkyuu

N300paxkaTb Ha  KOOPAMHATHOW TPSAMONW  TOYKH, COOTBETCTBYIOIIHE  3aJaHHBIM
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KOOpAMHATaM, JIy4d, OTpe3KH, WHTEpBAIbl, 3alHChIBATh YHUCIOBBIE MPOMEXYTKH Ha
anreOpandecKoM s3bIKe.

OTMedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKM I10 33JaHHBIM KOODPJHMHATaM; CTPOHTH
rpaduku uHeHHbIX QyHKIui. Ctpouts rpaduk GyHkuuu y = KX + b,

OnuceiBaTh € TNOMOLIbIO  (YHKIUH W3BECTHBIC 3aBUCHMOCTH  MEX[Y BEJINYHHAMHU

(Mo anropuTMy Y4YeOHBIX ICWUCTBHM): CKOPOCTh, BpEMsl, PAacCTOSHHE; IIEHA, KOJIUYECTBO,

CTOMMOCTB; TIPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTEHI.

Haxomuth 3HaueHne QyHKIMY 110 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cnoco0 MpeACTaBICHUS M aHAIM3a MH(OpMAlUH, W3BJIEKAaTh U
MHTEPIIPETUPOBATH HHPOPMAIIHIO U3 TPA(QUKOB PEATBHBIX MTPOIIECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucna u eviuucinenusn

Hcnonp30BaTh HayalbHbIE IPEACTABICHUS O MHOXXECTBE JECHCTBUTENbHBIX YHCEN JUIS
CpPaBHEHHUS, OKpYIJICHHS M BBIYMCICHHUH; H300paxarbh JeWCTBUTEIbHBIC YMCIAa TOYKAMU Ha
KOOPIHMHATHOU IIPSIMOA.

[TpumeHsTh MOHATHE apUPMETHUECKOTO KBAIPATHOT'O KOPHS; HAXOUTh KBaIpaTHBIE KOPHHU,
UCIOJIb3YSl MpU HEOOXOAMMOCTH KaJIbKYJISTOp; BBIIOJHATH HpocTeiiine npeoOpazoBaHUs
BBIpXXEHUH, COIepKAIUX KBAJpaTHbIE KOPHH, UCIIONIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJBIIMX M MaJIBIX YKCET C TOMOIIBI0 JIECATHYHBIX APOOEH u
crenenei yucna 10.

Anzedpauueckue evlparxceHusn

[IpuMeHsTh TOHSTHE CTENEeHH C IENbIM IOKa3aTelieM, BBIMOJHATH MpeoOpa3oBaHUs
BBIPAXKEHUH, COJEpKaIllMX CTENEHU C LEJIbIM IOoKa3aTesieM (C HCIIOJIb30BAHUEM CIIPAaBOYHOM
nHpopManun).

BrInoaHATE HECIOXKHBIE TOXKIECTBEHHBIE MPEOOpPa30BaHMS PAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWICHAMH U alre0panyecKuMu APOOSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh IpeoOpa30BaHUs BBIPAXKEHHUH ISl pEIICHUs PA3IUYHBIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX TIPEJMETOB, U3 PEaTbHON MPAKTUKH.

Ypasnenus u nepasencmea

PemaTs nvHeliHble, KBaipaTHbIE ypaBHEHUS (C UCIOJIb30BaHUEM CIPABOYHON MH(OpMALINN)
U palMOHAJbHbIE YpPaBHEHUs, CBOJAIIMECS K HHUM, CHCTEMBbl [JIByX YpPaBHEHUH C JABYMs
MepEeMEHHBIMHU.

[IpoBoauTe mpocTeiire uccaeqoBaHUsl YpPaBHEHUH M CHCTEM YpPaBHEHHUW, B TOM YHCIE C
MIPUMEHEHUEM TpapUuecKuX NpeacTaBleHuil (ycTaHaBIMBaTh, UMEET JIU YpaBHEHHE WM CHCTEMaA
ypaBHEHUH pEeIIeHUs], €CTIM UMEET, TO CKOJIBKO, U TIP.) C OMIOPO Ha aNTOPUTM YUEOHBIX AEHCTBHIA.

[lepexonuTh OT ciioBeCHOW (OPMYIUPOBKH 3a7auyd K €€ anreOpandyeckod MoOJenu ¢
MOMOIIIBIO COCTABJIEHUSI YPABHEHHUS WM CUCTEMBI YPAaBHEHUU, THTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIy4E€HHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUJISl CPABHEHMS, OLIEHKH; peliaTh JUHEHHBIE
HEpPaBEHCTBA C OJHOM TMEPEMEHHOW M WX CHCTEMBI; J1aBaTh TpadUUYeCcKyld WILTIOCTPAIIHIO
MHO’KECTBa pELICHNI HEpaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBarb Ha 0a30BOM YpOBHE (YHKIMOHAIbHbIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O3HAuUEHUs1); OINpEAeNsATh 3HaueHHe (YHKIUU TIO0 3HAYEHUIO apryMEeHTa;
OTIpeIeNsATh CBOMCTBA (pyHKIIMHU 1O €€ TpaduKy.

Crtpouth rpaduku dIeMEHTApHBIX (QYHKIMN Buaa , Y = X¥,y=xy = Vx Y = xk
OTHCHIBATH CBOMCTBA YMCIOBOW (YHKIHH 10 €€ rpaduKy (Mpu HE0OXOIUMOCTH C
HaIPaBJISIONIECH TOMOIIBIO).
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9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATh U yNOPSAA0YMBATh PALIUOHAIBHBIE M HPPALMOHAIIBHBIE YHCIIA.

Boemonsare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMUA YHCIAMH, COYETas YCTHbBIC H
IIMCbMEHHBIE TPUEMBI, BBIITOJIIHATH BBIYACICHUS C UPPALMOHAIBHBIMH YHCIAMH.

HaxonuTh 3HaueHus: CTENeHEl C LENbIMU MOKA3aTeNsIMU M KOPHEH; BBIYMCIATh 3HAYEHUS
YHCJIOBBIX BBIPA)KECHUN.

OkpyrisTh JEHCTBUTENBHBIE 4YMCIA, BBINOIHATH INPUKUAKY pPE3yJbTaTa BbIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAKCHUH.

Ypasnenus u nepasencmea

Pemats inHelHbIE U KBaJipaTHBIC YPABHEHUS, YPABHEHUS, CBOASIIUECS K HUM, IIPOCTEHIINE
JIPpOOHO-pallOHAJIbHBIE YPABHEHUS.

Pemare npocreillune cucTeMbl ABYX JIUHEHHBIX YPAaBHEHUU C JBYMs II€PEMEHHBIMH U
CUCTEMBI JIByX YpPaBHEHMil, B KOTOPHIX OJJHO ypaBHEHHE HE SBISAETCS JIMHEHHBIM (110 BU3yaJbHOU
orope).

Pemate mnpocTeilline TEKCTOBBIE 3aladud aJreOpanvyeckuM CcrnocoOOM C  IOMOIIbIO
COCTaBJICHUS YPaBHEHMS W CUCTEMBI IBYX YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

IIpoBoauTE IpOCTENIINE UCCIEAOBAHUSA YPABHEHUM M CHCTEM YPaBHEHHH, B TOM YHCIE C
IPUMEHEHHEM rpaUiyecKux NpeicTaBiIeHUl (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHE MJIM cHCTeMa
YpaBHEHU pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHble HEPAaBEHCTBA; H300pakaTh pelleHHUE
HEPAaBEHCTB Ha YMCIIOBOM MPSAMOM, 3alIUChIBAaTh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Pemarb cucreMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINE KBAAPATHOE
HEPaBEHCTBO; M300pa)kaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YKCJIOBOM NPSIMOM, 3alUCHIBAaTh
pELIEeHNE C IOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLIEHUH PA3IMUHbIX 3a/1a4.

Dynkyuu

PacnioznaBath (hyHKIIMU M3yuyeHHBIX BUJOB. [l0Ka3bIBaTh CXEMAaTHUYECKH PACIIONIOKEHNE HA
KOOPAMHATHOM MJIOCKOCTU TpaduKoB GyHKINH.

Crpouth u u300pakaTh CXEMaTUYECKH TpaduKU KBaJAPATUUHBIX (DYHKIUH, ONMUCHIBATDH

CBOWCTBA KBa/IPAaTUYHBIX (PYHKLIUH 1O UX rpaduxam.

PacnioznaBath KBagpaTHUHYIO0 QYHKIHIO 110 (hOpMyJie, TPUBOAUTH MPUMEPHI KBAAPATUYHBIX
(GyHKIMN U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

Pacnio3HaBaTh apu(MeTHUECKYI0O M T€OMETPUUYECKYI0 MPOTPECCHH MPHU Pa3HBIX Crocodax
3aJJaHMUs.

BBINONHATE BBIYMCICHHUS C MCIOJIB30BaHHEM (OpMYd N-TO WieHa apUPMETHYECKOH H
TeOMETPUYECKON MPOrPECCUil, CyMMBI TIEPBBIX N WICHOB (C ONOPOi Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemarp 3amaun, CBA3aHHBIE C YUCIIOBBIMH I1OCJIEOBATEIBHOCTSAMH, B TOM YHCIIE 3aa4d U3
peasIbHOM JKU3HHM (C UCTIOIb30BaHUEM KAIbKYJIATOPA, HUPPOBBIX TEXHOIOTH).
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IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI PABOYEN
MPOT'PAMMBI KYPCA «'EOMETPUSI» (I1IO TOJAM OBYUYEHMUS)
OcBoenue y4yeOHOro Kypca «['eomerpus» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOJDKHO 00eCTIeunBaTh JOCTH)KEHUE CIISIYIOIIUX MTPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTAaTOB:

7 KJIACC

Pacno3naBate M3y4YeHHBIE TEOMETpPUYECKHE (UTYpPBI, ONpeneNiaTh HUX B3aUMHOE
pacroiiokeHue, n300pakaTb reOMeTpUYECKUe (GUIyphl; BBINOIHATh YEPTEXKH 10 YCIOBUIO 3aJauu.
W3mepsATh NMHENHBIE U YIJIOBBIE BEIMYMHBL. PemiaTh 3ajaud Ha BBIUYMCIEHHE JJIUH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenatp rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYHH INPEAMETOB B pEAIbHOW KHU3HH,
pa3MepoB NMPUPOJHBIX 00bEKTOB. PaznuuaTh pazMepbl 3TUX 00BEKTOB HOMOPSAAKY BEIMYUHBI.

Crpouth 4epTekM K INeOMETPUYECKHM 3ajadaM (C HCIOJIb30BAHUEM CMBICIOBOM OIOPHI:
HaBOJAIIKE BOIIPOCHI U/WIIN aJrOpUTMa y4eOHBIX IeHCTBUM).

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIOIb30BaTh IPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1au.

[IpoBoauTh JOKa3aTENBCTBA HECIOXKHBIX TIeOMETpUuUeckux TeopeM. llonbp3oBaThes

IIPU3HAKAMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB,

CBOMCTBOM ME/IMaHbl, MPOBEIEHHOW K TMIIOTEHY3€ IMPSIMOYIOJIBHOIO TPEYTrOJIbHHUKA, B PELICHUU
reoMeTPUUYECKHX 33/1a4 (C UCII0JIb30BAaHUEM 3pUTENIbHON HArJISIIHOCTH U/ UITMBEPOATILHOM OIOPHI).

OnpenensaTh NapajulebHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU
cexymas. Onpenensars NapauleIbHOCTh NPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPsIMOM.

Pemiats 3a1aun Ha kiieTdyaToit Oymare.

[IpoBoAMTH BBIYMCICHUS M HAaXOIUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHHS YIJIOB B
IrEOMETPUUYECKUX 33Ja4ax C UCIIOJIb30BAHUEM CYMMBI YIVIOB TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX IPH MEPECCUCHUH JBYX MapauIeIbHBIX NPSAMBIX ceKyiueil. Pemarp
IIPaKTUYECKHE 3a/1a4l HA HAXOXKACHUE YTIJIOB.

HmeTh npescTaBiieHue 0 NOHIATHE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIUpOBaTh ONPEACIICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKpPYKHOCTH,
II0JIb30BAaThC UX CBOMCTBAMH. ¥ METh IIPUMEHSTH 3TH CBOWCTBA IIPU PELICHUU 33]1a4.

OpueHTHpOBaTbCS B MOHATUAX: ONMCAaHHAs OKOJO TPEYrOJbHUKA OKPYKHOCTb, LIEHTP
OMMCAaHHOM OKpykHOCTH. OmnepupoBaTh Ha 0a30BOM ypoBHE (akTaMH O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIEHIANUKYIISPHI K
CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaTbCA B MOHATUAX U OINEPUPOBaTH Ha 0a30BOM YpOBHE: KacaTeldbHas K
OKpPY’KHOCTH, T€OpEeMa O MEPHEeHIUKYISIPHOCTH KacaTeJIbHOM M paanyca, IPOBEAEHHOIO K TOUKE
KacaHUs.

HMmeTs mpencTaBieHHE O MPOCTEHIIMX Te€OMETPUYECKUX HEPaBEHCTB, UX MPAKTHUYECKOM
CMBICIIE.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C MOMOIIBIO LUPKYJIS U JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJIBHUKOB, WX JJEMEHTHI, IOJIb30BaThCA HX
CBOMCTBAaMH IIpU PELICHUH I€OMETPUUECKUX 3a1ad.

OpueHTHpOoBaThCs B IOHATUN — TOYKU NIEPECEUCHUs] Me/IMaH TPeyroibHUKA (IIEHTpa Macc) B
pelIeHuu 3a1ay.

Branetes noHATHEM CpelHEW JIMHUM TPEYroJbHHKA W TpPAINElMH, MPUMEHATh MUX CBOMCTBA
IIPU pELIEHUN NPOCTEHIINX reomMeTpuueckux 3anad. Mmers npencrasinenue o reopeme daneca u
TeOpeMe O MPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHATh MX JUIsl PElIeHUs MPaKTUYECKUX 3aaay (c
OIIOPOi Ha 3pUTEIBHYIO HATJISTHOCTh).
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[TpuMeHsTh mpU3HAKU MOAOOUS TPEYrOJbHUKOB B PEIICHUHM HECIIOKHBIX T'€OMETPUYECKUX
3ajau.

[Tonb3oBatbes Teopemoii [Tudaropa amns pemeHuss TeOMETPUYECKUX U MPAKTUUECKUX 3a]1a4.

Bnaners mOHATHSAMHM CHHYCA, KOCMHYCAa M TaHT€HCA OCTPOTO Yrja HpPsSMOYTOJIEHOTO
TpeyrojabHuka. [lonb3oBaTbecsi ATHUMHM TOHSTUAMU JJis PEIICHUS MPAKTHYECKUX 3aj1ad (mpu
HE0OXOIMMOCTH C OMIOPOH HA aITOPUTM TPABUIIA).

Berauciste (pa3audHbIMHA CIIOcO0aMu) (C OMOPO Ha CIPaBOYHYIO HH(GOPMAIIHIO) IUIOIIA b
TPEYroJbHUKA U TUIOIIAJAA MHOTOYTOJIBHBIX (UTYp (MOJIB3YACh, T1Ie HEOOXOIMMO, KaJIbKYISITOPOM).
[IpuMeHsTH MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

Bnaners NOHATHSMH BIOUCAHHOTO M IIGHTPAJbHOTO VIV, HWCIOJB30BATH TEOPEMBI O
BIIMCAHHBIX YTJaX, Yrilax MEXIy XOpAaMH (CeKYLUIMMH) U yIiie MeX]y KacaTeJIbHOW U XOpAoH MpH
pELICHUH TPOCTEUIINX TEOMETPUIECKUX 3a/1a4.

Bnanerp moHATHEM OMUCAHHOIO YETHIPEXYTONbHHUKA, MPUMEHSTh CBOMCTBA OMHMCAHHOTO
YETBIPEXYTOJILHUKA IIPU PELICHUU IIPOCTEUIINX 3a1a4.

[IpyMeHsTh MOJIyYeHHbIE 3HAHMSI HAa NPAKTHKE — CTPOUTH MaTeMaTHUYeCKHE MOJAENHU s
3aJa4 peaybHOM KHU3HHU U MPOBOJNUTH COOTBETCTBYIOIINE BHIYMCICHHUS C IPUMEHEHHUEM MOA00US U
TPUTOHOMETPHH (IIOJIb3YACH, TJIe HEOOXOIMMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX TIOMOIIBIO Pa3InYHbIC
3JIEMEHTHl MPSIMOYIOJBHOIO TPEYrONbHUKA («pEIICHUEe MPSIMOYTOJbHBIX TPEYTOJIBHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYIIATOPA) [UTMHBI U YTIIBI U HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBatbest (popMynaMu MPUBEINEHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIE HAaXOXICHUS COOTHOIICHWH MEXIY TPUTOHOMETPHYECKMMH BEIUYMHAMH (C OMOpOi Ha
CIPaBOYHYIO HH(OPMALIUIO).

Hcronp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUIS HAXOXJIEHHUS PAa3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pEIIEHUEe TPEyroJbHUKOB»), NPUMEHSTh MX IPU PELIEHUH MHPOCTEHUIINX
TEOMETPHUECKUX 3a]1aY.

Brnaners monstuaMu npeoOpa3oBaHUs MMOA0OHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBarbcsi CBOWCTBAMH TOA00HS MPOU3BOJIBHBIX (UTYP, YMETh BBIYHUCISTH JJIHHBI U
HaXOJUTh YIJIbl y MOJOOHBIX GUryp (1o anropuTMmy ydyeOHbIX aedcTBHif). IIpumeHsATh cBoOMCTBa
o100 B IPAKTUYECKUX 337adaxX. Y METhIIPHBOAUTD MPUMEPHI MOJ0OHBIX (PUTYP B OKPYKAFOIIEM
MHUpE.

[Tonp3oBaTbess TeOpeMaMu (IO BH3YaIbHOH OMOpE) O MPOW3BEICHHU OTPE3KOB XOPI, O
MIPOU3BEJCHNHU OTPE3KOB CEKYIIHNX, O KBajipaTe KacaTeabHOM.

[Tonb30BaThbcs BEKTOpaMH, IOHUMAaTb MX TE€OMETpPUYECKUH U (U3NYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH TeOMEeTpUYecKuX M (usnueckux 3anad. I[IpuMeHsTh ckansipHOe
MPOU3BEICHNE BEKTOPOB JIJISl HAXOXKICHHSI [UTUH U yTJIOB.

[Tonp3oBaTbcss METOJOM KOOPAMHAT Ha IUIOCKOCTH, TIPHUMEHSATh €ro B PpEIIeHUH
reOMETPHUECKUX U MPAKTHYECKUX 3a]1ad.

Brnaners MOHATHSMU MPaBUIBLHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXXKHOCTH, UIMHBI JIyTH
OKPY>KHOCTH U paluaHHON MEphI yIiia, yMeTh BEIYUCIIATH IJIOIAIb Kpyrau ero yactei (¢ onopoi Ha
cripaBouYHyI0 HHpopManuio). [[pUMeHsTh MoTydeHHbIe YMEHUS B TPAKTHYECKHX 3a7adax.

Haxomute ocu (WM LEHTPHI) CUMMETpUU (UTYp, MPUMEHATh IBMXKEHHUS IUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[TpuMeHATh MONydYeHHbIE 3HAHUS HA NMPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE MOJIENTH IS
3aJa4 peaybHOM KHU3HHU U MPOBOJNUTH COOTBETCTBYIOIINE BHIYMCICHHUS C TIPUMEHEHHUEM MOI00Us U
TPUTOHOMETPUUYECKUX (PYHKLUH (T1OJIB3YSCh, I/I€ HEOOX0IUMO, KAIBKYIATOPOM).
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IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUS PABOUEN
IMPOI'PAMMBI KYPCA «BEPOATHOCTDB U CTATUCTHUKA» (110 T'OJAM
OBYYEHMUA)

7 KJIACC

Yurtath MHPOpMALMIO, MPEICTaBICHHYIO B TabiuIax, Ha JIuarpaMMax; IpeJICTaBIsATh
JaHHbIE B BHJE TaOJMI, CTPOUTH AMArpaMMbl (CTOJOWMKOBBIE (CTONOUYATHIE) M KPYroBBIE) IO
MacCHUBaM 3Ha4€HUH (C MCII0JIb30BAaHUEM 3PUTEIbHOMN HAMIIAJHOCTH /WK BepOAIbHON OMOPBI).

OnucelBaTh M MHTEPIPETUPOBATH pPEAJIbHBIE YHCIOBBIE JIaHHBIE, IPEJCTaBICHHBIE B
TabauIax, Ha quarpaMmax, rpadukax.

OpueHTHpOBAaThCS B TOHATHAX W ONEpUPOBaTh MMH Ha 0a30BOM YpOBHE: CpeaHee
apu¢pmeTHyecKoe, MeuaHa, HauboJblllee U HauMEHbIIIee 3HaueHus, pa3max. VIMeTs nmpeacraBieHue
0 CIlydyaifHOW M3MEHUYMBOCTUHA TMpHUMEpax IeH, (U3WYECKHX BEJIWYHMH, AHTPOIIOMETPHUYECKUX
JAHHBIX; UMETh IPEACTaBIECHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 KJIACC

N3Bnekats U peodpa3oBbIBaTh MH(POPMAIHIO, IPEICTABICHHYIO B BUJIE TaONIHUL, AUArPaMM,
rpaduKoOB; PEACTABIATh JAHHBIE B BUJIE€ TaOJIUL, TUarpaMm, rpauKoB.

OnuceiBaTh IOCJIE COBMECTHOIO aHaJlM3a [JaHHbIE C IIOMOIIbIO CTATUCTUYECKHUX
[IOKa3aTeie: CpeHMX 3HAYEHUW W Mep pacceuBaHus (pa3max, AUCIEPCUS M CTaHIAapTHOE
OTKJIOHCHHE).

HaxoauThk 4acToThl YMCIIOBBIX 3HAYEHUI U 4aCTOTHI COOBITHI, B TOM YHCIIE [10 PE3YJIbTaTaM
U3MEpEeHUuN W HaOMIOJeHUH (C MCIOJIb30BAHUEM 3pUTENILHONW HAIVIAJHOCTH W/HIM BepOalbHON
OTIOPBI).

HaxonuThk BepOATHOCTH CIy4allHBIX COOBITHUI B ONbITAaX, 3Has BEPOSTHOCTU JIEMEHTAPHBIX
COOBITHI, B TOM 4YHCIE B ONBITAX C PAaBHOBO3MOXXHBIMH 3JEMEHTApHBIMH COOBITHSIMH (C
UCIOJIb30BAHUEM 3PUTENILHON HATJITHOCTH U/WIM BepOanbHOM OMOpHI).

HNmets mnpexacraBieHue O Ipad@UyECKUX MOJEISAX: JAEPEBO CIy4YallHOrO SKCIEpHUMEHTa,
JrarpaMmsbl Diliepa, yuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMM Ha 0a30BOM YpOBHE: MHOXKECTBO, MOJMHOXKECTBO; BBIIOJIHAThH
OTepalliu HaJ MHOXECTBaMHU: O0ObEAMHEHUE, MepeceyeHne, JTOMOIHEHHE; IEPEUUCIIATh 3JIEeMEHTHI
MHO>KECTB; IPUMEHSTh CBOMCTBAa MHOKECTB (C UCIIOJIb30BAaHUEM BU3YyaIbHOW OMOPHI).

HNmets npencraBieHue o rpaduyeckoM MpeacTaBlIeHHe MHOXKECTB U CBA3€H MEXIy HUMHU
JUI OTMCAHUS TPOLIECCOB U SIBJICHHWI, B TOM 4YHCII€ NpPU PELICHUM 3a/4a4 U3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats u npeodpa3oBbIBaTh HHPOPMAIIHIO, TTPEACTABICHHYIO B PA3IMYHBIX MCTOUYHHUKAX
B BU/JIe TaOIHII, TUarpamm, rpaduKkoB; MpeACTaBIATh JaHHBIE B BUE TAONHUII, AUarpaMM, TpaduKoB.

Pemate mpocteiiiine 3agauyud  OpraHM30BaHHBIM I€pEOOPOM BapUAaHTOB, a TakKke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METO/I0B.

WNmets mpencraBieHre o0 OMUCATENBHBIX XapaKTEPUCTUKAX [UIsIi MAacCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPETHUE 3HAUYECHUS U MEPBI pacCEUBaHMUS.

HaxoauTh 4acTOThl 3HAUEHUH W YacTOTHI COOBITHS, B TOM UYHUCIIE MOJIb3YSICh Pe3yIbTaTaMU
MIPOBEAEHHBIX U3MEPEHUI U HAOII0JeHUH (¢ OTIOpOi Ha CIIPaBOYHYI0 HH(POPMAILIUIO).

HaxoauTb BeposSTHOCTH cy4yailHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHCJIE B OIBITaX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPUSAX UCIBITAHUN JI0 TIEPBOrO yclexa, B
cepusiX UcnblTaHni bepHym.

HMmeTh npeacTaBiieHUE O CIy4ailHOW BETMYHUHE U O PacIpeAcICHUN BEPOSTHOCTEN.

HmeTs npeacTaBieHHe O 3aKOHE OOJBIIMX YHCENl KaK O IMPOSIBICHUU 3aKOHOMEPHOCTH B
CllyyailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOIIEeCTBE.
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5 kaace 170 u

TEMATHYECKOE IINTAHUPOBAHMUE

Tema OcHoBHoOe coepKkaHue OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4al0IIHXCS
HartypaJjbHble Hecatuuynas cucrema cuucieHus. Psan HarypanbHbIX uucend.|UYuTarb, 3anMcbiBaTh, CPABHUBATHL HATYpPAJIbHBIC YUCIIA;
yucaa. [leiictBusi ¢ |Harypansubiil psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATh B O00CY:KIeHHH CIIOCO0OB YIOpPSIOYMBAHUS
HATYpaJbHbIMU JUHATHOW mpsiMol. CpaBHEHME, OKpPYIJICHHE HaTypaJIbHBIX |YHCEI.

YHCJIAMU YHCEIL M300paxkarh KOOPIMHATHYIO MpSIMYl0, OTMedYaThb 4uCla
(43 1) Apudpmernueckue JEHCTBUS C HAaTypaJbHbIMM YHUCJIAMHU.|TOYKAMHU HA KOOPJIMHATHOW MPSMOH, HAXOAUTh KOOPIUHATHI

CBolicTBa HyJIsl IPU CJIOXEHUM W -yMHOXKEHHUH, CBOMICTBa
yMHO)XeHHH.  IlepemecturensHoe  u

CANHUIIBI npu
COYCTAaTCIBbHOC

pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.
Henumenu u Kpamwusie dYHCHA,

CBOMMCTBa CJIOKCHHA

n YMHOXCHUA,

pPa3JIOKCHUC UYHUCIIa Ha

MHOXuTenu. Jlenenne ¢ ocratkom. IIpocTeie M cocTaBHBIE
yncna. Ilpusnaku oenumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM.
Yucnosele BbIpaXKEHUS; MOPSAIOK JEHCTBHM.
Pemienne TexcTOBBIX 3a7a4 Ha Bce apudMeTHUecKkue aenCTBYS,
Ha JBU)KEHUE U ITOKYIIKH.

TOYKH.
HccnenoBathb cBoiicTBa HaTypaibHOro psija, yucen 0 u 1 npu
CIIOKCHUH U YMHOXKEHUHU.

Hcnonb3oBaTh NpaBUIIO OKPYTIICHUS HaTypalbHBIX YUCEI IIPU
HE00XO0/AMMOCTH C ONOPOM Ha aJrOPUTM NpaBHIIaA.

BopinoaHATs, apupMerHuyecKue AEHMCTBUA C HATypaTbHBIMHU
YHUCJIaMH, BBIMMCIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
cKoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTENIEHU, YMTATh CTEICHH,
HCIO0JIb30BATh TEPMHMHOJIOTMI0O (OCHOBaHHE, IIOKAa3aTelnb),
BBIYMCJSITh 3HAYEHUs] CTeNeHeld Npu HEoOXOAUMOCTH C
BHU3yaJIbHON ONOpPOIA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUEHUl YHMCIIOBBIX
BBIpQXXECHUH, MpeajiaraTb ¥ NPUMEHSTh NMPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh MpU  BBIYUCICHUSAX INepeMecTUTebHOe U
coyeTaTejlbHOE CBOMCTBA  CJOMKEHMA W  YMHOXKCHHs,
pacnpedenumenbHoe c6OIUCME0 YMHOMceHus; GOPMYITUPOBATH Y
IIPUMEHSTH IIpaBWiIa NMPeodpPa3oBaHUs YHCJIOBBIX BbIPaKeHUH
HA OCHOBE CBOHMCTB apU@METHYECKHUX [ACHCTBUH NpH|
HEe00X0JMMOCTH € HANPABJISIIOLIEH MOMOIIBIO.
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Pacno3HaBaTh HCTHHHBIE M JIOXKHBIC BBICKA3bIBAaHUA O
HATYpaJIbHBIX YHCIIaX, IPUBOIAUTH NPUMePbI U KOHTPIIPUMEPHI,
CTPOMTb BBICKa3bIBAHUS U OTPUIAHUS BBICKA3bIBAHUH O
CBOMCTBAaX HaTypaJIbHBIX YHCEII C ONIOPOI Ha 0Opasel.

Pemate TexcTOBBIE 3alaud apUPMETHUECKUM CIIOCOOOM,
HCNOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb U Jp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHON MH(POPMALINU:
aHAJM3MPOBATH TEKCT 337a4ll, epeopMyJIMPOBaTh YCIOBHUE,
@opmMyIHpoBaTH oONpeaeJeHHsl JEIUTeNs W KpaTHOro (cC
OIIOPOi1 Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIIUTENIN U KPaTHbIE
YUCJIa; PACNO3HABATBH IIPOCTBIE U COCTaBHBIC YHCIIA;
(opMyIMpPOBATH M NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM TMpaBHJa); MPUMEHATH
AJTOPUTM pA3JOXKEHUs YHUCIAa HAa HPOCTbIE MHOXKHUTEIH,
HAXOJIUTH OCTATKH OT JICJICHHUS M HETIOJIHOE YaCTHOE.
U3BJIEKATHh  HEOOXOJMMbIE  JIaHHbIE,  YCTaHABJIUBATH
3aBUCUMOCTH MEXIy BEIMYMHAMHU TIPH HEOOXOIUMOCTH C
HaMpaBJISIONIEH TOMOIIBIO.

MopaeaupoBaTh XOJ PEUICHHS 3a/la4d C TOMOIIBIO PHCYHKA,
CXEMBI, TaOIHILIBI.

I[puBoauTh, pa3dMpars paszIUYHBIE PEIICHHS, 3alHCH
pelLIeHU TEeKCTOBBIX 3a/a4.

C nomompbi0 meaarora OUEHWBATH TONYYEHHBIA PE3yNbTarT,
OCyHIeCTBJIATh  CaMOKOHTpPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMTh OIIHOKH.

Pewamv 3a0auu ¢ nomouwipio nepebopa 6cex 603MONCHBIX
6apuanmog.

3HAKOMMTBCS ¢ MCTOPHUeEN pa3BUTHS apUPMETUKH.
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Harasignas

reomerpus. JIuHuu
HA IJIOCKOCTH

(12 9)

Touka, mpsimMasi, oTpe30oK, Jayd. Jlomanas. V3mepenue nIuHBI

OTpPC3Ka, MCTPUYCCKUC CANHUIIbI HU3MCPCHUA

OKpY>KHOCTb U KPYT.

JJIAHEL

[TpakTuaeckas pabota «I[locTpoeHue y30pa U3 OKpyKHOCTEH».
VYron. IlpsiMol, oOCTpbId, TYyNnod U pa3BEPHYTHIA YIJIBL.

W3mepenue yrios.
[Tpaktuyeckas pabota «IlocTpoeHue yriaoy.

PacnozHaBarp Ha yeprexax, pPHCYHKax, OINHMCBHIBATD,
UCIOJB3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YEepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOIUMOCTH IO
BU3YyaJbHOW OIIOPE): TOYKY, HIPSIMYIO, OTPE30K, JIydY, YroJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3snaBaTh, NpUBOAMTH NPHUMePbI OOBEKTOB PEATHLHOTO
MHUpa, UMEoUMX (opMy H3YyYEHHbIX (UIYp, OLEHHUBATH HX
JIMHEWHBIE pa3MeEPBL.

Hcnonb30BaTh TUHENKY U TPAHCIIOPTUP KAK MHCTPYMEHTBI JUIs
IIOCTPOEHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yria; CTPOMTb OTPE30K 3aJaHHOM JIMHBI, YTOJ, 3aJaHHOHN
BEJIMYMHBL;, OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYXHOCTb 33/IaHHOTO pajinyca.

N3o00paxkath KoHHUrypalmu TeoMeTpudeckux ¢uryp wus3
OTpPE3KOB, OKPYKHOCTEH, MX YacTeii Ha HEJIMHOBAHHOM U
KJIeT4aToil Oymare; mpemjaratb, ONMUCHIBATH M 00CYKIaTh
CIoco0bl, AJrOPUTMBI IOCTPOCHMSI IIOCIE COBMECTHOTO
aHaIM3a.

Pacno3HaBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare mnpsMO#, OCTpBIH, TyNoi, pa3BEPHYTHIA  YIJIbI;
CPABHUBATD YIJIbL.

Bor4ucasTs JUIMHBI OTPE3KOB, JOMAHBIX.

Ilonumare ¥ HCHONB30BATH NPH  pelIeHHMH  3a1a4
3aBMCHUMOCTH MEXIY €IMHUIAMU METPUYECKOW CUCTEMBI MEp;
3HAKOMHUTBLCH C HEMETPUUYECKUMU CUCTEMaMU MEp; BbIPAKATH
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUS TPU HEOOXOITUMOCTH
C OTOPOM Ha CTIPABOYHYIO MH(GOPMAIIHIO.

HccaenoBathb GUrypsl u KOHQUTYpaluu, UCHONB3Ys HU(POBHIE

PECypCHI.
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

OOLIKHOBEHHEIE

npooun
(48 u)

HpoOb. IlpaBunbHbIE W HeNpaBWiIbHBIE JIpoOH. OCHOBHOE
cBOiicTBO Apobu. CpaBHEHHE IPOOCH.

CrnosxeHue 1 BIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMenianHas
IpoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX IpO0Oeii;
B3aUMHO-O0paTHBIEC JPOOH.

Pemenne TekcTOBBIX 3ajad, conaepkamux Apoodu. OcCHOBHBIE
3aJ1ayu Ha JAPOOH.

[TpumeneHne OYKB IS 3aITMCH MAaTEMAaTHYCCKUX BBIPAKCHUHN U
MIPEJI0KEHUH.

MoaeanpoBaTh B Tpaduueckoi, NpeaMeTHOH dopme, ¢
MOMOIIIbI0 KOMITBIOTEPA TOHSATUS M CBOWMCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.

YuTtaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JPOOH,
npeaIaraThb U 00CyKIaTh CNOCO0bI YIIOPSAI0UYNBAHUS IPOOCH.
M300pa:kath  OOBIKHOBEHHbIE  ApoOM  TOYKaMH  Ha
KOOPJAMHATHOW  NIpPSAMOH; HMCIOJb30BaTh  KOOPJHWHATHYIO
HPSIMYIO JUIsl CPaBHEHUS Ipo0ei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € MOMOIIBIK OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha MpaBuUio;
HCIOJIL30BATH OCHOBHOE CBOMCTBO JpOOH HJSl COKpaujeHus
Oopobeti u npusedenuss OpodOU K HOBOMY 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpeacraBasaTs o oOpa3lly cMeHmIaHHyIO JpoOb B BHUJE
HEMpPaBUJIbHON W  BBUACIATH LEJIYH0 4YacTh 4YucCia U3
HENpPaBUJILHOU IpoOH.

BoinoaHATh apudmernyeckue AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsMH B TMPOCTBIX CJIy4yasx; MNPUMEHSTb CBOICTBa
apu(MeTHIeCKUX NEeHCTBUH IS palliOHATN3allUY BIYUCICHUH.
BbInoTHATL MPUKHMAKY M OLEHKY pe3yibTaTa BBIYHMCIICHUI;
npeaiaraTb ¥ NPUMEHSTh NPUEMBI POBEPKM BbIUUCICHUMN.
IIpoBoauTh Mccjie0BaHUA CBOWCTB JIpoOei, omHupasch Ha
YHCIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE C TIOMOIIBIO
KOMITHIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSI O JIPOOSX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDHI.

Pemars npocreiilvie TEKCTOBBIE — 3aJayd, COAEpKAIIHNE
JIpoOHBIE aHHBIE, M 337a4ll Ha HAXOMCOeHUe Yacmu Yeno2o U
Yeno2o no e2o 4acmu, @bIAGIAMb UX CX00CMEA U PA3TUYUA.
MopaeanpoBaTh XOJ pPEILICHUS 3aJa4d C MOMOIIbI0 PUCYHKA,
CXEMBI, TaOIUIIBL.
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OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

IIpuBoauTH, pa3déuparb, OLEHMBATH pPa3IMYHBIC pPELICHUS,
3allUCH PEIIeHU TEKCTOBBIX 3aJad MpPHU HEOOXOAUMOCTH C
HAIPAaBIISAIONIEH TOMOIIBIO.

C noMompbI0 meAarora OUEHMBATh IIOJYYEHHBIH pE3yJbTarT,

OCYyHIeCTBJIATh  CaMOKOHTpPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOAMTH OLIHOKH.
3HAKOMUTBCS C HCTOPHUEH PA3BUTHS apU(PMETHKH.

Harasignas MHoroyroabHuKd.  YeTbIpEXYrosbHUK,  IPSIMOYTOJbHUK, | Pacmo3dHaBaTh, M300pakaTb C IOMOLIBIO  YEPTENKHBIX

reoMeTpHus. KBaJpar. MHCTPYMEHTOB U OT pyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojibHUKu | TpeyroiapHuK. MHOI'OYTOJIbHUKH.

(10 u [Tnomanp U nepuMeTp NPSIMOYrOJIbHUKA U MHOTOYTOJBHUKOB, | [IpHBOAMTHL MpHUMepbI 00BEKTOB PEaIbHOIO MHUPA, UMEIOIIUX
COCTaBJICHHBIX W3 MPSIMOYTOJIbHUKOB, €IWHHULBI H3MEpeHMs|(pOopMy  MHOIOYroJIbHHMKA,  IPSMOYIOJbHHMKA,  KBajpara,
wiomaay. Ilepumerp MHOTOyronbHuUKA. TPEYyroJbHUKA, OLEHUBATD UX JMHEHHBIC pa3Mephbl.

BbrunciasiTe: nepuMeTp TpPEyrojibHHKa, MPSAMOYIOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJbHUKA, KBajapaTa (IpH
HE0OXOJIMMOCTH C OMOPOIl Ha aNTOPUTM yUEOHBIX JEHCTBUIN).
H3o0paxatb OCTPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE u
TYIOYTOJIHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaToil Oymare KBaJgpaT U NMPSIMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
AKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIMPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJpaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBaTh WCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYTOJIbHUKAX, IPUBOAUTH IPUMeEPBI U KOHTPIIPUMEDBL.
HccaenoBarb 3aBHCHMMOCTSD IJIOMIAAN KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJIPATHOM CETKU JUISl TOCTPOEHUS
¢uryp;  pa3douBaTb  NPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYrOJIbHUKH; COCTABJATH (UIYyphl U3 KBaApaToB U
IPSMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA b, pa30UBaTh (PUTypbI
Ha MPSIMOYTOJbHUKH M KBAJIPAThl U HAXOAUTh UX IUIOAb (IpU
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OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

HEOOXOMMOCTH C HAIIPABIISAIONIEH TIOMOIIBIO).

BLIpa)KaTb BCIIMYMHY IUIOIIaAM B Pa3/IMYHbIX CAWMHHUIAX
U3MEPEHUS METPUYECKOM CHCTEMBl Mep, HCHO0JIb30BaTh
3aBHCUMOCTH MEXIY METPUYECKUMHU EIMHULAMH H3MEpPEHUS
IUIOMAIM TIPU HEOOXOJMMOCTH C OIOpOW Ha CIPAaBOYHYIO
UH(OPMALIHUIO.

3HaKOMHUTBCS ¢ NpUMepaMHM NPHMEHEHHMs IUIOIIAAN U
nepuMeTpa B MPAKTHUECKUX CUTyalusx. Pemars 3aaxauu w3
peaNbHOW JKU3HH, TIPH HEOOXOANMOCTH C ONOPOW Ha aITOPUTM
npaBuiia, 00CyKIaTh Pa3IM4YHbIe CIIOCOObI PEIICHUS 3a/1a4.

npooun
(38 u)

JlecATHYHBIE

Jecstuynas 3anuck qpodeit. CpaBHEHHE JeCATHYHBIX APOOEH.
HevicTBust C AeCATUUHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobeil.

Pemenune TekcTOBBIX 3adau, cojepkaumux aApoOu. OCHOBHbIE
3aJa4u Ha Jpoou.

IIpencraBasATh [IECATUYHYIO IpOOb B BUJE OOBIKHOBEHHOM,
YUTATh W 3aNMCbIBAaTh, CPABHMBAThL JCCATUYHBIC IpOOH,
npeuiaratb M 00CY:KIaTh  CHOCOOBI  YIOPSI0YMBAHUSA
JECATHUYHBIX IPOOCH.

H3o0paxkarh aecaTuyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoISIBJASITH €XOCTBa M Pa3IU4YMs TPABUI apUPMETHUECKUX
JIEUCTBUM C HATYPaTbHBIMU YUCJIAMH U IECATUYHBIMHU JIPOOSIMHU,
IIOCJI€ COBMECTHOI'O aHaIH3a.

BoinoanaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
IpoOsMH; BBINOJHATHL NPUKHAKY M OLEHKY pe3yibTrara
BBIUMCIICHHUH.

IIpumensiTe cBoiicTBa apupMETHUECKUX JEUCTBUN JUId
palMOHAIM3ALUH BEIYUCIICHUN.

Ilpumenamov npaguno okpyenenus Oecsamuunvix Opobeti, IpU
HEO0OXOIMMOCTHU C BU3YAJILHOH OMOPOH.

IIpoBoauTh HCCIEI0BAHUS CBOWCTB JECATUYHBIX ApOOEH,
ONUpPasiCh Ha YMCIOBBIE DSKCHEPUMEHTHI (B TOM YHUCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH  NPUMEPbI U  KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUM.
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OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Pemars mnpocreilline TEKCTOBBIE 3alaud, CoOJAEprKallue
JpOOHBIC TAHHBIE, U HA HAXOJICOEHUEe Yacmu Yeano2o U Yeno2o no
€20 yacmu; BbISIBJSATH UX CXO/ACTBA U Pa3IU4YMA.
MoaeaupoBaTh XOJ PEIICHHS 3a/a4d C MOMOIIBIO PUCYHKA,
cxeMbl, Tabmunpl. Pa30uparb pasnuuHble peLIeHHs, 3alucu
pELICHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh ApOOHBIMU YHCIAMHU B PEAJbHBIX JKU3HEHHBIX
CUTYAaIHsX.

C nomompbl0 meJarora OLEHWBATh IOJYYEHHBIH PE3ynbTaT,
OCyHIeCTBJIATh  CaMOKOHTPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMTh OLIMOKU.

3HAKOMUTBCS € HCTOPHUEH Pa3BUTHS apU(YMETHKH

Harasanasn
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(99)

Mmnocoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu

npocmpanHCmeerHblX meil.

IpamoyzonvHolii napannenenuned, Kyo. Paszgépmku kyba u

napasnnenenuneoaq.
O6vém Kyba, npAMOoY201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Kyo, MHOTOrpaHHUKH,
ONMCBIBATb, MCHOJB3YS TEPMHHOJOIHI0, OLECHHBATH
JIMHEWHBIE pa3MeEPBL.

IIpuBoauTH NpUMeEpPbl 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJILHOTO Mapaiesenumena,

KyOa.
HN300paxath Ky0 Ha KiIeTYaTOM Oymare.
HccaenoBars CBOMCTBA KyOa, [IPSAMOYTOJIBHOTO

napaJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENHU TIPH
HEOO0XO0IMMOCTH C HaNPaBJIAIONIEH TOMOIIBIO.

Pacno3naBaTte pa3BépTku Kyba U mapaulelenunesna.
MopaeaupoBath Ky0 U napajenenune] U3 Oymaru U npodux
MaTepHuasoB, 1o o0pasiry.

Haxoauth u3MepeHus, BBIYHCIAATH ILJIONIA]b MOBEPXHOCTH;
00bEM Ky0a, MPSIMOYTOIBLHOTO MapajuieJienuIea ¢ Onopoi Ha
TOPUTM Y4eOHBIX JAEUCTBHI, HCCIe10BATh 3aBMCHMOCTh
00béMa Ky0a OT ITTMHBI €ro pedpa.

Ha0awoaaTte 4 NPOBOAUTH AHAJOTHM MEXIY MOHATHIMHU
TIoIaau ¥ 00bEMa, epuMeTpa 1 MIIOMIAN TOBEPXHOCTH.
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OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Pacno3HaBaTrh WCTHHHBIE W JIOKHBIE BBICKA3bIBaHUS O
MHOTOTPaHHUKAX, NPUBOJAUTH NPUMeEPbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

I[loBTOpEHUE
1 000011IIeHHE
(10 a

[ToBTOpEHHE OCHOBHBIX MOHATHH M METOJIOB Kypca 5 Kiacca,
00001IEeHE 3HAHUHA.

BoruncasaTs 3Ha4CHHS BBIPAXKCHUN, COACPKAIINX HATypaJIbHbIE
quciaa, OOBIKHOBEHHbIE M JICCATUYHBIE ApPOOH, BBINOJIHATH
peoOpa3oBaHus yuces IPU HEOOXOIUMOCTH C HaIPaBJISIOIIEH
ITOMOILBIO.

BbiOnpars  cmocod  CpaBHEHHs — YMCEN,  BBIYMCIICHHUH,
NPpUMEHATH CBOMCTBA apuU(PMETHUYECKUX JEHCTBHU s
palMOHaIN3aU1 BEIYUCIICHUN.

OcyuiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY PE3y/IbTaTa BEIUUCICHUMN.

Pemiate mnpocreiimme 3aJa4d K3 peaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS Ui PELICHU 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPAaBHUBATb  CHOCOOBI  peEIICHUS
PAUMOHAJIBHBIN €CIOC00.

crnocooamu,
BbIOMpPATh

pPa3HbIMH
3aJau,
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Kjgacc 170 g

Tema OcCHOBHOE cojiep:KaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHXCS
HartypaabHhble ApudmeTrnueckue AeMCTBHSI ¢ MHOTO3HAUYHBIMU HATYpalIbHBIMY | BBINOJIHATL apudMeTHYecKHe TeHCTBHSI C MHOTO3HAYHBIMU
yHciaa yuciaMu. YMCIOBBbIE  BBIPDAKEHUS, TMOPSIOK  JICHCTBUH,|HATYpaJbHBIMH YHCIAMH, HAXOAMTh 3HAYEHHUS] YHUCIIOBBIX

(30 4) UCTIOJNIb30BaHue CKOOOK. OKpyTIieHUE HATYpaTbHBIX YHCE. BBIpaXXEHHH cOo ckoOKaMH U 6€3 CKOOOK; BHIYUC/IATH 3HAYEHUSI

JlenuTenu U KpaTHBIC YUCIA; HAUOOAbUWUL 00WUll denumend u

HaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue uymcina Ha TPOCThIE MHOXUTENU. JlemuMocTh

CyMMBI U Npou3BeeHus. [lenenne ¢ ocTaTkoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPOKECHHH, COJEPIKAIIUX CTEIICHH.

BbInoiHATL NPUKHAKY M OLWEHKY 3HAUYCHUW YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcronp30BaTh mNpH  BBIUMCIACHUSAX TepeMecTHTebHOEe H
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pPMeTHYECKHX e CTBHI.
HccaenoBath  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENss U KpPaTHOro,
HAuOOJBIIEro OOIEro JeNuTelIs M HaWMEHBIIET0 OOIIero
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YMCEJ; MCMIOJb30BaTh 3TH
MOHSTHSI IPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJBIIErO OOIIEro
JEeTUTENsT W HAMMEHBIIETo OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoiiCcTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YUCeJl C ONOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKJIEHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yeCcKHe  NpPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

Pemath TeKCTOBBIC 337a4H, BKIIOYAIOIIUE TOHSATHS ISIMMOCTH,
apu(METHYECKHM CIIOCOOOM, HCHOJIB30BaTh Mepedop Bceex
BO3MOJXKHBIX BapUAHTOB C OIIOPOI Ha BOIIPOCHBIH IUIaH.
MoaenupoBaTh X0 pEIICHMS 33/a4d C HOMOUIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[lpuBoauTh, pa3bupaTh, OILEHHWBATH Pa3IMYHbIE PpPelIeHHs,
3alUCH pelleHHil TEeKCTOBBIX 3a]a4 C HampaBJsoUieh
TIOMOMIBIO.

Kputnueckn oueHMBAaTh MOJY4YeHHBIH Pe3yJIbTAT, HAXOAUTH
OIIHOKH, OCYHIECTBJISITH CAMOKOHTPO.Ib, MPOBEPsisi OTBET HA
COOTBETCTBHE YCIOBHUIO.

Harasanan
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuvie npsamvie. I[lapannenvhvie npsmoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU D0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
IIpumepyl npsmvix 6 npocmpancmee.

Pacno3HaBarh Ha ueprexax, PUCYHKax CIydau B3aWMHOIO
PacroI0kKEeHUs IBYX MPSAMBIX.

HN300paxath ¢ NOMOWIBI0O YePTEXKHBIX HMHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKaloluecs TMpsMble, BE
napajuleJbHbIE MPSAMBIE, CTPOUTH MPSIMYIO, MEPIEHIUKYISIPHYIO
JAHHOM.

IIpuBoanTH npuMepsbl MapaJuIeIbHOCTH "
NEePIEeHIUKYJISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTOJIbHUKAaX NEpPHEHAUKYJISPHbIE W
napajuiesipHble  CTOpoHbl. HM300pakaTh MHOTOYIOJBHUKH C
napajuleIbHBIMU, IEPIEHANKYIISIPHBIMU CTOPOHAMU IO 00pasIy.
Haxoputp paccrosiHue Mexay IByMS TOYKaMH, OT TOYKH 0
NpsAMOM, JUIMHY IYyTH Ha KBAJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys IIU(PPOBBIE PECYPCHI.

Apodu
(32 )

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWMCTBO

cokparierue apobeit. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

I[CC}ITI/I‘-IHBIC ,Z[pO6I/I " MCTpHUYCCKad CUCTCMa MCP.

1podw,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMU I[pOGHMI/I.

u

CpaBHUBATBH U YNOPSIA0YMBATH JIpoOM, BBHIOHPATH CHOCOO
CpaBHEHHs Jpobeit.

IpeacraBasite JecsATUYHBIE OPOOM B BHAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIC B BHJIE JACCATHYHBIX, HCIOJIb30BATH
IKBUBAJICHTHBIC MPEACTABJICHUA HpO6HBIX quceil IpUu HX
CPaBHEHHH, NPH BBIYHUCICHUSX (IIPH HEOOXOAUMOCTH C
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OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

OtHomenue. Jlenenue B JaHHOM OTHOIICHHMH. Macwmao,

IIPONOPLUSL.

ITousrue IIpONLCHTA. Brrancienue InpouncHTa OT BCIMYMHBI U

BEJIMYUHBI 110 €€ MPOLICHTY.

Pemenune TeKCTOBBIX 3a/1a4, COJEPKALIUX JPOOU U IPOLIEHTHI.
[Ipaktuyeckas pabora «OTHOIIEHUE JUTMHBI OKPY>KHOCTH K €€

AUAMETPY».

HAIPABIISAIONIEH TOMOIIBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoOM MpH  peoOpa3oBaHUU
BEJIMYUH B METPUYECKOMN CUCTEME MED.

BbInoHATH apudMeTHyecKue 1eicTBUs ¢ OOBIKHOBEHHBIMH U
JNECATUYHBIMH JPOOSIMHU.

BeruucasTe 3HAYEHMS BBIPAXKEHHUI, coZiepaKaInx
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3oBanus ApobOei, BHIOUPATH C€HOCO0, TNPUMEHSTH
cBoiicTBa apuMETUYECKUX JCUCTBUN MJIs pallMOHAIU3ALNU
BBIYMCIICHHI.

CocTaBJifITh OTHOIIECHUS U IPONOPLUUHU, HAXOAUTH OTHOLIEHHE
BEJINYMH, AEIUTh BEINYUHY B JAHHOM OTHOIIEHUU.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEM OTHOLIEHHUE JJIMHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIEH TOMOIIIBIO).

Haxoautp Macmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCMOJB3Ys MaciuTal ¢ ONMOPON Ha alrOPUTM YUeOHBIX IeHCTBUH.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH O0OPOTHI PEUU CO
CJIOBOM «IIPOLIEHT». BhIpamaTh MPOLEHTH! B AIPO0SX U ApOOH B
IIPOLIEHTAaX, OTHOIIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcasAATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyriasiTe 1podu U IPOLEHTHI, HAXOAUTh MPUOIMIKEHUS YU CET
P HEOOXOIUMOCTH € MCIIOJIb30BAaHHEM BU3YaJIbHON OIMOPBHI.
Pemath 3agauM Ha 4YacTH, TMPOLIEHTHI, NPOMNOPLUHU, Ha
HaXO0XXJeHHE ApoOH (IIPOIIEHTA) OT BETMUYMHBI U BETMUUHBI IO €&
npobu (TporeHTty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuMHa oT apyrod. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3JIMYHbIC PEIIEHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamu00 U3 TAOAUI] ©W  JUArpaMm,
UHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeeIsATh
HauOoJIbIIIee M HAUMEHbIIIee U3 PEACTABICHHBIX TaHHBIX.
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OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

Harasignas
reoMeTpus.
CummMmertpus
(6w

Ocesas CUMMempus. HeHmpaJlea}l CUMMemPUZL.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (Urypy (oTpe3ox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCHUTEIbHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpB, CHMMETPUYHBIC
OTHOCHUTEJIBHO MpPSMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, UCIIOIb3Ys CBOICTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Beipakenus
¢ OykBamMu
(6 )

[TpumeHneHue OYKB 715 3alIUCU MAaTEMaTUYECKUX BBIPAXKEHUN U

NPEIUIOKEHUH.  ByKeeHnHble — 8bIpAdiCeHUs
NOOCMAHOBKU.

u qucioessvle

BYKBGHHHC PaBCHCTBA, HAXOXKJACHNEC HCU3BCCTHOI'O KOMIIOHCHTA.

DopMyIIbL.

HUcnoan3oBath OyKBbI Ui 0003HAYEHHUS YHCEI, MPU 3aMKUCH
MaTeMaTHUECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPKEHHUS 10 YCIOBHIO 33/1a4u.

HccnenoBarh  HECIOXKHBIE  YHUCIOBbIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JUI UX 3aITUCH.

BbrunciasaTs 4ncioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHUS NPHU
3aJJaHHBIX 3HAYEHUSX OYKB C OMOPOW Ha AJIrOPUTM Y4YEOHBIX
JIEUCTBHIA.

3anuceiBaThH ¢opmy.ni: nepumeTpa u MJI0ILA U
MPSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOUIAJH
Kpyra; BHINOJIHATH BHIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBITIOJHATH BBIYUCIICHUS IO 3TUM (opMysIaMm.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTO
JIEHUCTBUSL.

Harasanas
reoMeTpus.
Durypbl

YeTpIpEXyroabHHUK, pUMEpPbI Y4EThIPEXYTOJIbHUKOB.

[IpssMoyronbHUK,  KBagpaT: CBOWCTBA
UaroHacH.

CTOpOH,  YIJIOB,

H300paxkars Ha HEITMHOBAaHHOW U KJeT4yaTroll Oymare c
HCITOJIb30BaHUEM YEPTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJJAHHBIMA CBOWCTBAMMU: C
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

HA IIOCKOCTH
(14 v)

W3mepenue yriaoB. Bunsl TpeyroibHUKOB.

[lepumerp MHOTOyronmpHUKa. I[Lmomans (GUTYpHL

DopMysl

nepuMeTpa W IUIOIAgu MpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHe IIomaan Guryp.
Ipaxmuueckas paboma «ILnowaov Kkpyeay.

NapaJuIeIbHBIMU, NEPIEHINKYIIPHBIMU, PABHBIMH CTOPOHAMH,
OpSAMBIMM  yIJIaMH M Jp., PABHOOEIPEHHBIH TPEYrOJIbHUK.
IIpennaraTs U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccaenoBarb,  UCHONB3Yyd  SKCIEPUMEHT,  HaOIIOJECHHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA,  KBaJpara,
pa30uBaTh HAa TPEYTOJIBHUKH C ONIOPOH Ha BOIPOCHBIH IIIaH.
O0ocHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUSI O MPSMOYIOJIbHUKE, KBaJgpare, Paclo3HABATh
BEPHBIC U HEBEPHBIEC YTBEPKICHUS.

H3MepsATs M CTPOUTH C IIOMOIIBI TPAHCIOPTUPA YIJIBI, B TOM
qucjie B MHOTOYTOJIbHUKE, CPAaBHUBATh YIJIbl; Pacllo3HABATH
OCTpBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3znaBartsp, H300pakaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIN,
TYIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHUEM
BHU3YyaJIbHOU ONOPBHI).

BbrunciasarTs EepPUMETP MHOTOYTOJIbHUKA, IJIOIIAb
MHOT'OYTOJIbHUKA pa30MeHneM Ha NpSIMOYTOJIbHUKH, Ha PABHbIE
(Gurypsl, UCMOJIb30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TJIOLIA/IU C OMIOPOIl Ha aITOPUTM Yy4eOHBIX I€HCTBUI.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJI0LaAeH
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTHHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

Ioo:kuTEALHBIE
oTpuUATebHbIE

L) (W) £

(40 v)

[enbie qyucha. Mooynv yucna, 2eomempuiecKkas

unmepnpemayus mooyia. ucnosvie npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC  YHCIIA.

CpaBHeHME

MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/IC
HeﬁCTBHﬂ C MMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CIIaMHU.

Penienne TeKCTOBBIX 3a4ad.

IIpuBoaAMTH NpPUMEPBI HCIOIB30BAHHUS B PEATBHOM KU3HU
IIOJIOKUTCIIBHBIX U OTpI/IHaTeJ'II)HBIX YUCCII.

HN300paxkarh 1ebIe Yncia, MOJOKUTEIbHBIE U OTPULIATEIIbHbBIC
YHCJIa TOYKaMHU Ha YUCIOBOM MPSAMOMN, HCMOJIb30BATH YHCIOBYIO
MPSIMYIO JUIsl CDABHEHUS YHCElL.

le/lMeHﬂTb HpaBI/IJIa CpaBHeHI/Iﬂ, ynopmmtuaTb IICJIBIC
YHCIIA; HAX0OUMb MOOYIb YUCTA.

@opmyMpoOBaTh NPABUJIA BEIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPUIIATEIILHBIMU YHCIIAMH, HAXOAUTh 3HAYEHUS] YHCIIOBBIX
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

BBIPOKEHUM, coaepkKalluX JACUCTBHUS C TOJOXHUTEIbHBIMU U
OTPUIIATEIILHBIMU YHCJIAMHU TPH HEOOXOIMMOCTH C OIOPOH Ha
QITOPUTM MPABUIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
npeoOpa3oBaHKs CYMM U IMPOU3BEICHHM.

IIpencrasiaenue [IpsimoyronbHass ~ cucreMa  KOOpAMHAT HAa  IUIOCKOCTU. | OOBSICHATHL M MJJIIOCTPUPOBATH MNOHATHE MPSIMOYTOJIbHON
AAHHBIX KoopauHaTsl TOUKM Ha IJIOCKOCTH, abciycca U OpAUHATA. CHUCTEMBl ~ KOOpIMHAT  HA  IUIOCKOCTH,  HCIOJb30BATh
(6 v) CTonGYaThIC K KPYrOBBIE AHATPAMMBL. TEPMHHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTrueckas padora «IloctpoeHue nuarpamm. (urypsl M0 3aJaHHBIM KOOPAMHATAM, HAXOAHTH KOODIHHATHI
Pemienue  TeKCTOBBIX  3ajay,  CcoJepXKalluX  JaHHbIe, | TOUCK.
Ipe/ICTaBJICHHBIEC B TA0IMIIAaX U HA JHarpaMmax. Yurars cronbyareie u KPYTOBBIE JAarpamMMel;
HMHTEPIPEeTHPOBATD JJAHHBIE; CTPOUThb CTOJI0YAThIE AUArpPaMMBbI.
Hcnonb3oBats MHGOpMALMIO, NIPEACTABICHHYIO B Tabaunax,
Ha JuarpamMmax Uil pelIeHUs TEKCTOBBIX 3ajad W 3anad M3
peanbHON KU3HU.
Harasignas IIpsimoyeonvueiti napannenenuned, Kyo, npusma, nupamuoa,| Pacmo3HaBaTh Ha yepTekKaX, PUCYHKaX, ONMCHIBATH TUPAMHUTY,
reoMeTpus. KOHyC,  yuaunOp, wap u  cgepa.  Hzobpadcenue|npusmy, TWIMHAP, KOHYC, LIap, M300paxkaTh WX OT PYKH,
Purypsl NPOCMPAHCMBEHHBIX Queyp. IIpumepul Paseépmox | MOAeJTUPOBATh M3 Oymaru, IUIaCTUIIMHA, MPOBOJIOKU U JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomeil nomousio. IlpuBoAnTL MpuMepbl 00HEKTOB
(9 v) paxmuueckas paboma «Cozoanue Modeneii | OKPYKAIOIIETO MUPA, MMEIOIIUX (OPMbI HA3BAHHBIX TEJI.
npocmparcmeenvix guzyp. Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,

Ilousmue o06véma; edunuyvt uzmepenuss 006véma. OOvEM
NPAMOY20/IbHO20 napaiieienunedd, Kyoa, popmyast 06véma.
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OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKa.

N3yuaTth, UCTIONB3Ysl IKCIEPUMEHT, HAOIIOJEHUE, M3MEPECHHE
MOJICIUPOBAHNE, B TOM YHCJIE KOMMBIOTEPHOE, U OMUCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHISIBJIATH CXOJACTBA U Pa3JIN4Msl:
MEXIy MUPaMUION U IPU3MOM; MEXAY LIIMHAPOM, KOHYCOM H
1apom.,

Pacno3naBarb pa3BEPTKH Mapajuiesienunena, Kyba, MPHU3MEI,




Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS

UpaMU/Ibl, KOHyCa, WINHAPA; KOHCTPYMPOBATh JaHHbIEC Tela
U3 pa3BEPTOK, CO3AaBaTh HX MOJEIU C HaIpPaBIAIOIICH
HOMOILBIO.

Co3naBaTh MoOJedH TPOCTPAHCTBEHHBIX (uryp (U3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JP.) C OTIOPOI Ha aJrOpUTM Y4eOHBIX
JIEUCTBHIA.

H3mepsaTs Ha Mojessix: JIMHBI pEGEpP MHOTOIPAaHHUKOB,
JIMaMeTp 1apa.

Boriunciasars mo  ¢opmynam: 00bEM  MPSIMOYTOJBHOTO
napajuiesienunesna, Kyba; HCIOJIb30BaTh E€AMHMIIBI H3MEPEHHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX H3 KyOOB,
IapaJuIeICIUIIEOB; peliaTh 324244 C PEaJbHbIMU JAHHBIMU C
OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

IHoBTOpEHME,
0000mIEHME,

CucTemMaTu3anus

(20 v)

HOBTOpeHI/IC OCHOBHBIX IOHATHM U METOIOB KYypCOB 5ub

KJIaCCOB, O606H_IGHI/IG U CUCTEMaTHU3allysl 3HaHUM.

BoryuciasaTh 3Ha4E€HUs BEIPAKEHUM, COEpKAIIMX HATypaIbHBIE,
Lenble,  TOJIOKHUTEIBHBIE W OTPHULATENBHBIE  YHUCIA,
OObIKHOBEHHBIE MU JIECATUYHbIE  APOOH,  BBINOJHATH
npeoOpa3oBaHus 4YMCEN U BBIPAKEHUH MPU HEOOXOAUMOCTH C
HaIIpaBJIAOLIEH TOMOILBIO.

Bu10npaTs c110c00 cpaBHEHUS YUCEIL, BBIYUCIEHUHN, IPUMEHATH
cBoiicTBa apuMETUUYECKUX JEUCTBUN JUIsl pallMOHAIM3AINN
BBIYMCIICHH.

Pemiats npocreiimme 3a5a4m U3 peasibHON )KU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHUA JUIA DPELICHHUS 3a4ad U3 JIpPYrux
IIPEAMETOB.

Pemath npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBIATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCIICHUM.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO TOJAAM OBYYEHMUA)
7 knace 102 g

Tema OcHoBHoOe cofepskaHue OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4al0IIHXCS
Yucna u [ToHsATHE paLIMOHATIBLHOIO YUCIIA. CucreMaTH3UpPOBATh U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. Apudmerndeckue 1efcTBUS ¢ pallMOHATBHBIMU YHCIAMHU. U IECATUYHBIX APOOSX.
PaumnonanbHbie CpaBHeHue, ynopsiJ0YMBaHNE palllOHAJIbHBIX YU CEI. CpaBHUBATBh M YNOPSAA0YUBATH APO0U, TpeoOpa3oBbIBas MPU
YHCJIa CreneHb ¢ HaTYpaJbHBIM I10KA3aTEJIEM. HEOOXOJUMOCTH  JIECSATUYHBIE JpoOW B  OOBIKHOBEHHBIE,
(25 u) Pemenne oCHOBHBIX 3a7a4 Ha ApoOH, MPOLEHTH! U3 PEalTbHOM | OOBIKHOBEHHbIE B JECATUYHbBIC, B YAaCTHOCTU B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXHUTCIIN

u obOpaTtHas

JECATUYHYIO IPOOb.

I[IpumeHsaTs  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKeHUI, COIECpKAIINX
OOBIKHOBEHHBIE U  JECATUYHBIE JpOOU: 3aMEHATh IIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATUYHOM, MPUBOJUTH BBIpAXKEHUE K (opme,
HaumbOosnee ymoOHOM /Uis BBIYUCICHUN, MNPeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUSI HA YMHOXKEHHE W JICJICHUE JICCSITHYHBIX
Ipo0eil K JEHCTBUAM ¢ TENBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBoAMTHL 4YKMC/IOBBIE U OYKBEHHbIE NMPUMEPbI CTENIEHU C
HaTypaJbHBIM TIOKa3aTelieM, OOBSCHSA 3HAYCHHS OCHOBAHUS
CTEIIEHW M TOKa3aTeNsl CTEIICHHW, HaXOJWTh 3HAUYEHHS CTEICHEH

Buma a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

IlounMaTe CMBICA 3amucH 0O0JLIIMX YHCEJ € IOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH TPU3HAKH ACTMMOCTH, Pa3JI0KEHHSI HA MHOKHUTEIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3aa44 Ha 4aCTH, IPOLICHTHI, IIPOIIOPLUH,
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIeHUBATH PA3JIMYHbIC PEIICHUSs, 3alUCU PEIIeHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh ¥ 00BSICHATD, ONTUPASICH HA ONPEACIICHHUS, IIPSIMO
PONOPIMOHATILHBIE U o0paTHO MPONOPIHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIHMUYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocrelinie MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoOdM, TPOUEHTHI, TMNPAMYI0 H  OOpPaTHYIO
NPONOPIHOHAIBLHOCTH, TPONOPILHH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 )

bykBenHbIe BelpaxkeHus. [lepemennsie. JlomycTUMBIE 3HAaYEHUS
nepeMeHHbIX. POpMyIIbL.

ITpeoOpa3oBanue OYKBEHHBIX BBIPRXEHUH, paCKpBITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwIeHOB.  DOpMyinbl  COKPAIEHHOIO  YMHOXKEHHS.
Pa3znoxeHne MHOrO4IEHOB HA MHOKUTENH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATh €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPQXKEHMH IpPU 3aJJaHHBIX
3HAYEHUSX OYKB; BBIOIHITH BBIYUCIEHUS IO (YOPMYIIaM.
BbInoHATH TpeoOpa3oBaHus LENOT0 BhIPAKEHHsI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX CllaraéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTOWJIEH, NPUMMEHAATh (OpMyJbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OMNOPOH Ha CIPaBOYHYIO
HH(pOpMaLIHIO.

OcywmecTBIATH pPa3lokKeHHE MHOTOWIEHOB Ha MHOXHUTEIU
nyTéM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJpaToB, (QOpPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOIl Ha CIIpaBOYHYIO HH(POPMALIUIO.
IIpumensite mnpeoOpa3oBaHWE€ MHOTOYICHOB JUIsl pEIlleHUs
pa3IMyYHBIX 337ad M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3
peanbHON NPAKTUKHU.

3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTUSI MATEMATHUKH.
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

HaxoauTh pemieHne CHCTEMbI ABYX JIMHEHHBIX YpaBHEHUM C
JBYMsI IEPEMEHHBIMU C OMOPOi HA AITOPUTM YU€OHBIX JIEHCTBUH.
CocTaBJsiTh M pemiaTh ypaBHEHUE WM CUCTEMY YPABHEHHH 1O
YCIIOBUIO 3aJlaud, WHTEPIPETHPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1aud TOJIYYCHHBIA pE3yJbTaT C OMOpod Ha
BOIPOCHBIN TUIAH.

YpaBHeHus
U HEPpaBeHCTBA
(20 u)

VYpaBHeHue, rpaBuja npeoOpazoBaHus
PaBHOCUIIBHOCTh YPAaBHEHMIA.
JIunelinoe ypaBHEHHE ¢ OHOU IEPEMEHHOM

YpaBHCHHUA,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C IIOMOIIIBIO ypaBHeHHﬁ.

Jlunetinoe ypagHnenue c¢ 08YyMsi NEPEMEHHbIMU U €20 Zpapuk.
Cucrema JIByX JIMHEWHBIX YPaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemienne cucrem ypaBHEHHM CIIOCOOOM TMOACTAaHOBKUA U

CII0COOOM CJI0KEHHS.

Pemiate nuHEHHOE ypaBHEHHE C OJTHOM IEPEMEHHOW, IPUMEHAS
NpaBHJIA IIepeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Oosnee npoctoro Buja. IlpoBepsiTs, ABIseTCA I KOHKPETHOE
YKCJI0O KOPHEM YPaBHEHUS.

IlopOupars npuMepnl map 4YKcel, SBISIOLUMXCS PELICHUEM
JIMHENHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAWHATHOM IUIOCKOCTH TpadUK JUHEHHOTO
YpaBHEHUS C JIByMsl IE€pPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OMOpPBI); MOJNB3YACh TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npsiMoid. YnuCI0BbIE IPOMEXKYTKH.
PaccrosiHre Mexy 1ByMs TOYKaMH KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagKoB pealbHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkunu. CBoicTBa (yHKIIHIMA.

Jluneiinas  ¢ynkuus. Iloctpoenue rpaduxa
bynkimu. ['paduk Gyaknuun y = kx + Db.

JIMHEWMHON

H3o0paxatb Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIr€OpPandecKoM sI3bIKE.
OTmeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH 1O 3aJJaHHBIM
KOOpJWHATaM; CTPOUTHh TIpa)UKHA HECIIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCIIE C TIOMOIIBIO IH(POBHIX
nabopaTopuid.

I[pumensiTh, M3y4aTh NPEeUMYIIECTBA, HWHTEPNPETHPOBATH
rpaduuecKuil crocod npencTaBleHus U aHaJIn3a pa3sHooOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (QYHKIUH, OBJIAI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHelHy0 QyHKIMoO Y = KX + b, omuchiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKod(ppuumentoB K u b
(mpu HEOOXOAMMOCTH C OTIOPOM HA ANTOPUTM IPABHUIIA).
Crpouth rpaduku auHeliHoN GyHkuuu, QyHkmuun Yy = kKX + b
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Tema OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Hcnoab3oBaTh nugpoBbie pecypcebl AJis IOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

[TpuBOIUTE MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeabHBIX
mpoleccax U sBICHUSX.

IToBTOpeHue [ToBTOpEeHHE OCHOBHBIX MOHATHH W METOJIOB Kypca / Kjacca,
1 00001IeHNEe 000011IeHE 3HAHUH.
(6 9)

BpiOuparb, 1npUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
ypaBHEHUU TTPU HEOOXOTUMOCTH C HAMPABIISIOIICH TOMOIIIBIO.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
ITIOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peagbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSl U1 pPELIeHUs 3a4ady M3 JIPYyrux
MPEIMETOB.

Pemats mnpocreiilime TeKCTOBbIe 3aJa4M,
BBIOHPATH CNIOCO0OBI PEIICHUS 3a1a4H.

CpaBHUBATDb,

8 kuacc (He menee 102 1)

Tema OcHOBHOE cojiep:KaHHe OcHOBHBbIE BU/BI /IESITEJILHOCTH 00Y4A0UINXCS

Yucaa u KBanpatHslit kopeHs u3 uucna. [lonamue 06 uppayuonanvHom | @opMyIMpoBaThH OINpeaeieHHe KBaIpaTHOTO KOPHS M3 YHCia,

BBIYHCJIEHNS. yucne. /lecamuunvle npuOIUMCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C

KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaibHOU OMOPOH.

Kopuu ApHOMETHIECKHH KBATPATHBIH KOPEH. TIpUMEHSATHL ONEpalUi0 H3BJICYCHHS KBAJPaTHOTO KODHS U3

2

(154) VYpaBHeHue Buga X~ = a. qucia, HCN0ab3ysl IPU HEOOXOIUMOCTH KAJbKYJIATOP.
CgoiicTBa apudMeTHIeCKuX KBaJIpaTHBIX KopHel. | OneHMBaTh  KBaJpaTHbIE KOPHH IEJIBIMH  YHCIAMHA |
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJNEpPIKAIIUX | IECATUUHBIMU JIPOOSIMH.
KBaJIpaTHbIC KOPHHU. CpaBHUBaTL M  yNOPSAA0YMBATH  pAalMOHAIBHBIE U

MPpALMOHATIBHBIE YHCIIA, 3aMCAHHBIE C MOMOIIbIO KBaJPATHBIX
KOpHEH TpH HEOOXOIMMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1EATEIbHOCTH 00y4YaI0IIUXCS

I/ICCJICIIOBaTb YpaBHCHHC X2 = 4, HaxoauTb TOYHBIE U

npuOIKEHHBIE KOpHH pu & > 0.

HccaenoBarh CBOMCTBA KBAJAPAaTHBIX KOPHEW, IPOBOAS
YHUCJIOBBIE SKCIEPUMEHTBl C MCIOJIb30BAaHUEM KaJIbKYyJIATOPA
(KOoMIIBIOTEDPA).

IIpumensaTh cBolicTBA apuMeTHYECKMX KOpHel s
npeodpa3oBaHNs BbIPAKEHHIA.

BeimosiHATs, mpocrteiimme npeoOpa3’oBaHUs  BbIPAKCHUIA,
cojiepXalluxX KBaJpaTHble KOpHU. BblpakaTb mnepeMeHHbIE U3
re€OMETPHUECKUX U (PU3NIecKUX (HOopMys MpH HEOOXOTUMOCTH C
OIIOpPOH Ha IPABUJIO.

BopruuciasaTs 3HAYEHUS BBIPAKEHUN, COAEPKAIIMX KBaJIpaTHbIC
KOPHH, UCTIOJIB3YsI PU HEOOXOJUMOCTH KaIbKYIATOP.
Hcnonb3oBarh B XO0I€ pELIEHUS 3aqady dJIEMEHTapHbIe
NPE/CTAaBICHUS, CBS3aHHbIE C MPUOIMKEHHBIMU 3HAYECHUSMHU
BEJIMYHH.

3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.

Yucaa n
BBIYHCJICHHS.
Crenenn
¢ HeJbIM
nokasarejieM

(7 9)

Crenens ¢ 1enbM nokaszareneM. CTaHaapTHas 3alUCh YHCIa.
Pasmeprr 00bEKTOB OKpYXKArOIIero Mupa (0T dJeMEHTapHBIX
YaCTHI 10 KOCMUYECKUX OOBEKTOB), IITUTEIHLHOCTh MTPOIIECCOB

B OKPY’KaIOILIEM MUDE.
CBolicTBa CTENIEHH C LIEIBIM IOKA3aTENEM.

®opMyJIMpOBaTh ONpeaeeHne CTEIIEHNU C LIeJbIM IT0Ka3aTeaeM
(mpu He0OXOAMMOCTH IO BU3YaJIbHOM OIOpeE).

IIpencraBasiTe 3anKUCch OOJIBIINX M MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHUBATHL 4YWCIa M BEJIMYMHBI, 3alUCaHHbIE C
UCI0JIb30BaHueM crenenu 10.

Hcnonb3oBaTh 3anmmMch uucel B CTaHAAPTHOM BUAE AN
BBIPQXEHHUSI pa3MepoOB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKpY’KaroIleM MHUpe.

®opmy/IMpPOBaTh, 3aNMCHIBATL B CUMBOJHYECKOl (opme u
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1EATEIbHOCTH 00y4YaI0IIUXCS

NI CTPUPOBATL IIPUMEPpaMu CBOICTBa CTCIECHU C OCJIbIM

nokaszareiaeM (Mpu  HEOOXOJMMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHOU OMOPHI).
IIpumensiTe  cBoiicTBa CTEeNEeHW g IpeoOpa3oBaHUs

BBIPQXCHUM, COJEP)KAIIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJB30BAHUEM  CIPAaBOYHOW HHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJE
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHHUE B CTCIICHB).

Aareopanyeckne | KBanparubeiil TpéxwieH. PasnokeHne kBaapaTHOro TpéxuicHa | Pacmo3naBaTh — KBaJpaTHBIM — TpEXUYJeH,  YCTaHABJIMBATh

BbIPa’KCHUS. Ha MHOXHTEIIN. BO3MO>KHOCTB €T'0 Pa3JIOKEHUS Ha MHOXKHTEIH.

KBaaparusblii PackiaabiBaTh Ha MHOKHMTEJIM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULATENbHBIM JAUCKPUMHUHAHTOM IIPU HEOOXOJUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Adaredopanyeckue | AnreOpanyeckas ApoOb. JlomyCTHUMbIE 3HAaYEHUS IEPEMEHHBIX, | 3anuchIBaTH anreOpandyeckue BeipakeHus. Haxoautb o6mactp

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | OTIPEIETICHUS PalliOHAILHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokpalieHue pooei. BbINOJHATL 4KCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

Apo0b CrnoxeHue, BBIYHUTAHUE, YMHOXEHHE " JieNieHue | IpoOH, B TOM YHCIIE C IOMOIIBIO KAIbKYJISTOPA.

(154) anreOpanyeckux apoOeil. IIpeoOpazoBaHue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBONCTBO alredpandeckoi apodu u

coJiepKalux anreopanyeckue Jpoou. NPUMEHATHb €ro JUIs IpeoOpa3oBaHust ApooOeil.

BbInoHATL AeiicTBUSI ¢ anredbpanyeckKuMu JApoOsSMH  pU
HEOOXOUMOCTH C HampaBisoomeld mnomoupto. [IpuMeHsTsH
npeoOpa3oBaHusl BBIpAXKEHUN JUIS pelleHus 3aaad. BuipakaTtb
nepeMeHHble 13 (opmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OIUCHIBAIOIINX OBITOBBIE CUTYAIlMM) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOTO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBaaparnbie Pemenne ypaBHeHuil, cBoasAmuxcs K KBagpaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHeHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHUA JpOOHO-pallMOHATILHBIE YPAaBHEHHS. UCIIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIUN).

(15 v) Pemenne TekcTOBBIX 3amad ¢ NOMOLIBIO  KBaApaTHbIX | [IpoBoauTh mpocTeiilime  Wccje0BaHMs  KBaJpPaTHBIX
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1EATEIbHOCTH 00y4YaI0IIUXCS

YpaBHEHUU.

YpaBHEHUU.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBaJAPaTHBIM, C TOMOMIbIO
npeoOpa3oBaHM U 3aMEHOM IMEPEMEHHON C ONOPOH Ha aITOPUTM
IIpaBuUJIa.

Habawoaate M aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSMH U
K03 pHUIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ipumenamo meopemy Buema ol peutenus
3a0ay (¢ ucnov3osanuem oopasya).

Pemats TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckod MoJeIN MyTEM COCTaBJICHHs ypaBHEHHs (IIpU
HEOOXOJUMOCTH C  HallpaBJIIOIIEH IOMOIIbIO);  pellaTh
COCTaBIIEHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YbTaT.
3HAKOMUTHCS € UCTOPUEH pa3BUTHA anreOphI.

YpaBHeHnust JluneitHOe ypaBHEHHE C IBYMsI MEPEMEHHBIMHU, ero rpaduk,|Pacno3zHaBaTh JTUHECHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMHU.
U HEPaBEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHU B IIEJIBIX YHCTIAX. Crpouthb rpaduKkyd JHUHEWHBIX YpaBHEHUH, B TOM YHCIE
CucremMsnl Pemenune cucteM ByX JIMHEHHBIX YpaBHCHHWHA C JBYMsI|HCHOJIL3ysi HUGpoBbIe pecypebl (P HEOOXOIUMOCTH C
YPaBHeHUil NEpEMEHHBIMH. [IpUMepbl PEIICHUsT CHCTEM HEIMHEHHBIX | ONOPON Ha alNrOPUTM Y4EOHBIX AEHCTBHM).
(13 v) YpaBHEHUH C JIBYMsI IEPEMEHHBIMH. Pazamuare napaiienbHble U MEpeceKarolecss IpsiMble 0 UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
NnepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMS NePEeMEeHHbLMU. Pemiatp cuctembl [BYX JMHEHHBIX YpPaBHEHUU C JBYMs
Pelienne TEKCTOBBIX 3a7a4 € IOMOLIBIO CUCTEM YPAaBHEHUM. IIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHUEM.
Pematp npocreiiiine CUCTEMBI, B KOTOPBIX OJIHO U3 YpaBHEHUU
HE SBJISIeTCS JTMHEHHBIM MPU HEOOXOJIMMOCTH C HaIpaBIISIONIEH
ITOMOIIBIO.
Ilpueooumsv  zpaguueckyro  unmepnpemayuio  peuieHus
VPasHeHust ¢ 08YyMsl NEPeMEeHHbIMU U CUCTEM YPABHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32141 aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepapenctBo ¢ ogHOM niepeMeHHoM. JInHeliHbIe HEpaBEHCTBA C

WUTIOCTPUPOBATH UX HA KOOPAMHATHOMN MIPSMOM.
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Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1EATEIbHOCTH 00y4YaI0IIUXCS

HepaBencrBa OJIHOI mepeMeHHOM M ux pemeHue. CUCTEMbl JTHUHEHHBIX [IpuMeHATH CBOICTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX PEIICHUE. Pemiars uHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellieHue HEpaBEHCTBA HA YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. Pemath cucteMbl IMHEHHBIX HEPABEHCTB, H300pakaTh pellieHne

CUCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSIMON TIPH HEOOXOIMMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKIMH. [Tonstue dynknuu. O6IACTh ONpPENEICHUS U MHOKECTBO Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMynaMu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAIBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH HyHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnuceiBath cBOMcTBa (QYHKIMH HAa OCHOBE €€ IpauyecKoro
IPEJICTaBICHUsT P  HEOOXOOUMOCTH C  HallpaBIISIOIIEH
MTOMOUIBIO.
Hcnonb3oBarh  QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpadUKOB, OTpPakKaIOUUX peaJbHbIE
nporeccel U siBlieHUs. [IpMBOAMTH MpPHUMeEPBI TPOIECCOB H
SIBJIEHU C 3aJJaHHBIMHU CBOMCTBAMM.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI JIJIsI TOCTPOCHUS
rpadukoB QpyHKIUN U U3y4EHUS X CBOHCTB

DyHKIHNH. UYrenne wu moctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoquts ¢ moMombio rpaguka GyHKIMH 3HAYCHUE OJTHOU U3

YuciaoBble rpadukoB QyHKIUN, OTPAKAIONIUX PEAbHBIE TPOIIECCHI. paccMaTpUBAEMBIX BETHYWH 10 3HAYSHUIO APYTOM.

bynxuun DyHKIUH, OIIMCHIBAIOIIHE NIPAMYIO 51 00paTHYIO | B HECIOKHBIX CIy4asx BbIpazKaTh (OpMYJIoi 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHE.

I'paduk pyHKIIUK Y = X2,

Oyakmmn Yy = X2,y = X5,y = Vx5, Y =k)é epaguueckoe

peuierue ypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYron

Pacno3snaBatrs Buapl u3ydyaeMblx QyHkuui. Iloka3biBaTh
CXeMAaTH4YeCKH II0J0KEHWE Ha KOOPAWHATHOM IIJIOCKOCTH

aUKOB KWW BUga: Y = x2, = x3,
rp YH y y




Tema

OCHOBHOE cO/Iep:KaHue

OcCHOBHBIE BH/IbI 1EATEIbHOCTH 00y4YaI0IIUXCS

y= Vf:y::ﬁ

HUcnonb3oBarh QyHKIUOHAIBHO-TPadUYeCKHE
NpeacTaBJeHus JIsl PEeIICHUS U UCCIEAOBaHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumeHsTy HQpPoOBLIE-PeCYpPChl I TOCTPOCHUS TpadUKOB

byHKINH.

IToBTOpEHHE
H 00001IeHHe
(6 1)

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOAOB KypcoB 7 u 8

KJ1accoB, 0000IIeHEe 3HAHUH.

I[IpumeHsITH €HOCOOBI  CpPaBHEHHUS 4YHCEN, BBIYUCICHUH,
peoOpa3oBaHU BBIPAKECHUM, PEIICHUS] YPABHEHHUIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiate, 3agaum M3 peajbHON  KM3HM, TPHUMEHSATH
MaTeMaTHYeCKUe 3HAHUS i1 pelIeHHus 3adad U3 JAPYrux
MPEIMETOB.

PemiaTth TeKcTOBBIE 321a4M, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3aJauH.

9 kiacc (He menee 102 u)

Tema OcHoBHOe cofepsKkaHue OcHoBHbBIE BU/bI eTEJbHOCTH 00y4al0IIHXCS
Yucna u PanmonaneHble 4mCla, uppayuoHanivHbvie 4ucia, KoHeuuvie u|Pa3zBUBaTh NpeACTABJEHMS O UHCIAX: OT MHOXECTBa
BbIYMCJICHHS. beckoneuHvle oecsmuynble opobu. Mnooicecmso | HaTypalbHBIX YUCEI 10 MHOXKECTBA AEHCTBUTEIbHBIX YHCEN.
JleiicTBUTEeIbHBIE | OelicmeuUmenbHblx — uucen,  oOelicmeumenvhvle yucia kak|(O3HAKOMHUTBCS c BO3MO>KHOCTBIO MIpeJICTaBICHUS

yucjaa

beckoHeuHvle Oecamuunvle Opoou. Bzaumno oOHo3HaAUHOE

JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON Jpodu,
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

ChY)

coomeemcmeue Meofcdy MHONCECMBOM OEUCHBUMENbHBIX YlUCel

U MHOI#CECMBOM MOYEK KOOPOUHAMHOU NPIMOLL.

CpasHnenue  Oelicmeumenvuvix  uucel, apupmemuieckue

oelicmaus ¢ 0eucmeumeIbHbIMU YUCIaMu.

[TpubnmxEHHOE 3HAaUEHUE BETMYUHBI, TOYHOCTH PUOIIMKEHUSL.
Okpyrnenne uwucen. Ilpukuaka ©  OLIEHKAa pe3yJbTaTOB

BBIYHUCIIEHUN.

NPUMEHATh JIeCATUYHbIE NPUOTIKEHUS paAlUOHAJIBHBIX U
UPPALMOHATIBHBIX YNCET.

3anucvieamo, CpagHueambo u ynopaoouueamo
Oelicmeumenvhvle YUcd.

BeinoiHATBL, coyeTas YCTHbIE W IIMCBbMEHHBIE IIPUEMBI,
apugMeTHYeCKHe [JelCTBUA C PALUOHAIBHBIMA YHCIIAMU;
HAXOAMUTh 3HAUEHUS CTENEHEH C LeJbIMU IOKa3aTelIMU U
KOPHEH; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyurs mnpeacTraBjieHHe O 3HAYUMOCTH JE€HCTBHUTEIbHBIX
YHCEJI B PAKTUYECKOU IeATEIbHOCTH YEJIOBEKa.
AHaM3MPOBaTh M JeJaTh BbIBOAbI (110CI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOJIMKEHMS AEHCTBUTEIBHOIO 4HCIA
IIPU PELICHUH 3a/1a4.

OKpyrisiTh JEHCTBUTEIBHBIE YHCIA, BBINOJIHATH NPUKUIAKY
pe3yJibTata  BBIYMCICHHM, OLEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKCHU.

3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHust

¢ OHOH
nepeMeHHOH
(14 9)

JInnelinoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIUXCS K

JIMHENHEBIM.

KBagpatHoe ypaBHeHHe. PenmieHue ypaBHEHUH, CBOISAIIUXCS

K KBaJIpaTHBIM. BI/IKBa)IpaTHLIe YpaBHCHUH.

Ilpumepvr  pewenus ypasnenuu mpemveu U 4emeepmou

cmenexell paznodiceHuem Ha MHOMCUMENU.
Pemenne qpoOHO-palliOHANBHBIX YPAaBHEHUH.
Pemienne TekCTOBBIX 3a1au aNreOpanvyeckuM METOIOM.

OcBauBarh, 3allOMMHATL MW MNPUMEHATH TIpapuyecKue
MeTOAbI IIPU PELICHUM ypPaBHEHUMH, HEPABEHCTB U HUX CUCTEM
(mpy  HEOOXOOMMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JeNCTBUI).

Pacno3naBats 11e51b1e ¥ JPOOHBIE ypaBHEHUS.

Pemiath JiMHeiliHble U KBaJpaTHble YPABHEHHUSl, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocTeiine JIpoOHO-palMoHalbHbIE
YpaBHEHUS.

IIpeanaraTs BO3MOXHBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3ajad,
o0cy:k1aTb HMX M PpelaTb TEKCTOBBIE 33aJaud PpPa3HbIMU
crioco0amH.

3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKHU
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

YpaBHeHust
U HePpaBeHCTBA.

JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.
Cucrema IByX JTMHEWHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU U

OcBauBaTh U NPUMEHSITH TPUEMBI PEIICHUS CUCTEMBI ABYX
JMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEMBI ABYX

Cucrembl e¢ peuenue. Pemenue cuctem IByX ypaBHEHHi, OIHO U3 YpaBHEHHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM
YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM omOpe).
(14 g) ['padmyeckas HHTEpIpETALIMS CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBEHO-TpadUUECKUE TPEICTABICHUS
MEePEeMEHHBIMH. JUTS pellieHUsl M MccJleI0BAHUSI YPABHEHUI U CHCTEM.
Pemienne TekCTOBBIX 33724 anreOpanyeckuM CrocoOOM. AHATU3UPOBATh TEKCTHI 32/1a4, pellaTh UX aIreOpandyeckum
CrocoOOM: MepexXoaUuTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3aJla4M K aJIreOpanvdeckoi MOJIeH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYI0 CHCTEMY YpaBHEHUI;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMMTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurtarb, 3anuchbiBaTh, MOHUMATb, HWHTEPIHPETHPOBATH
U HepaBeHCTBA. JIunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOaHATH mpeoOpa3oBaHs HEPAaBEHCTB, HCMOJIB30BATH IS
(16 ) pelIeHue. npeoOpa3oBaHMs CBOWCTBA YHCIOBBIX HEPABEHCTB.

KBazpaTHble HEpaBEHCTBA U UX PELICHHUE.
I'paguueckas MHTepHpeTanusi HEPaBEHCTB
HEPABEHCTB C ABYMs [IEPEMEHHBIMHU.

u CUCTEM

Pacno3HaBaTh JIMHEWHBIE U KBAa{paTHbIC HEPABEHCTBA.

Pemiate  JIMHEVWHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAIPaTHOE
HEPABEHCTBO, U PEIIaTh UX; 00CYAKAATH [1OJTYUECHHbIE PEIICHNUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CHCTEMbI HEPABEHCTB Ha
YUCIOBOW TMpPSAMOHM, 3alMChIBATh pEHICHWE C TMOMOUIBIO
CHMBOJIOB.

Pemats kBajpaTHbIE HEPABEHCTBA, MCIIOJB3Ys IpaduuecKkue
IIPEICTABIICHHUS.

OcBanBaTh W NPHUMEHATh HEPABEHCTBA IIPpU PEIICHUU
Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
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Tema OcHoOBHOE co/iep:KaHue OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA
DOyHKIUUHA KBagpatnunas ¢ynkuums, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIbI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 v) KOOPJAMHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKCHUE HAa KOOPIWHATHOM

CreneHHbIe (YHKIIUU C HATYPAIbHBIMH TIOKa3aTesiMu 2 U 3, MX | IJIOCKOCTH TpadukoB GpyHkumid Buga: y = kx,y = kx + b,,y =
rpaduKu 1 CBOMCTBA. ax?, y = axd,
- - a2 vy — ayd
[paduru pyuxumii:y =kxy = kx + b,y = ax,y = ax,y |y = \/x y = B saBucuMocTn 0T 3HaueHuii Ko UIUEHTOB;
=./x.v =k i
Vx,y ' ONUCHIBaTh UX CBOMCTBA.
YuciioBble [ToHsiTHE YK CIIOBOM NOCIEOBATEIIBHOCTH. OcBanBaTh U NPUMEHATH WHJICKCHbIE 0003HAYCHHS, CTPOUTH
MOCJIeI0BATEJLHOC |3aJaHie MOCIeI0BAaTEIbHOCTH PEKYPPEHTHONH (GOpMYNoi U |pedeBble BBICKA3BIBAHUS C HCIIOJE30BAHUEM TEPMHHOJIOTHH,
TH dbopmyI0ii N-TO YiIeHa. CBSI3aHHOM C MOHSTHEM MOCIEA0BATEIbHOCTH.
(15 g) Apudmernueckas 1 reomerpuueckas nporpeccuu. @opmyisl N-| AHaIU3MpoBaTh GOpMyITy N-TO YWieHa MOCIeI0BATEIbHOCTH WIH

ro 4jeHa apu(METHUECKOW W TeOMETPHUYECKOW MpPOTpeccuil,

CYMMBI IEPBBIX N YJICHOB.

H3z00pascenue unenos apugmemuueckou u 2eomempuyecKoll

npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCHIU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.
Cnoorcuvie npoyenmai.
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PEKYPPEHTHYIO bopmyy " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyramH.
YcranaBiauBathb 3aKOHOMEPHOCTh B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKMCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYlO M = T'€OMETPHUYECKYIO
IPOTPECCUU MPH pa3HBIX Crloco0ax 3alaHusl.

Pematrs 3amaun ¢ wucnoinb3oBaHMEM (GOpMysl N-ro  4ieHa
apu(meTnyeckol U TeOMEeTPUYECKOM MpOorpeccuii, CyMMBbI
HEPBBIX N YJIEHOB C ONOPON Ha CIIPABOYHYIO HH(OPMALIHIO.
H3zo0parxcamy  unenvl nocre0oeamenbHOCmMuU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarh npuMepsl IPOLECCOB U IBJEHHH U3 PEAIbHOM
KU3HU, WUIIOCTPUPYIOIIKE U3MEHeHHe B apuMeTHUECKOH
MIPOrPECCUU, B T€OMETPUUECKON MPOrpeccuu; uzoopaxicamso
coomeemcmeyowue 3a6UCUMOCU epagduiecku.

Pemiate mnpocreiimme 3aJ4a4M, CBA3aHHBIE C YHUCIOBBIMH
IIOCJIEIOBATEIBHOCTSIMU, B TOM YHCIE 33Ja4d W3 pealbHOU
XKU3HK € MCIONB30BaHMEM  IHU(POBBIX  TEXHOJIOTMH
(37EKTPOHHBIX Ta0JUI, TPahUIECKOTO KAIBKYIIATOPA U T.I1.).




Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

Pewamsb 3a0auu Ha clodcHvie npoyenmol, 8 Mmom yucie 3a0ayu
U3 peanvHol NPAKmMuKU (C UCNOIb308AHUEM KATbKYAAMOPA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTUS MAaTEMAaTUKH.

Pacno3naBaTh KBajpaTHUHYO (QYHKIHIO 11O hopmyIie.
I[IpuBoanTs, mNpPUMeEpPbI KBAaIPATUYHBIX 33aBHCUMOCTEH U3
peanbHOH JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
dyukimm Yy = ax’ + bx + ¢ (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouts M H300paxkaTh cXeMaTHYeCKH rpadUKH KBaAPATUIHBIX
¢GyHKIMH, 3a1aHHBIX opMyIamMu Bugay = ax’,y = ax” + q, VY
=ax + p)? y = axt + bx + c (upu HEOBXOAMUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH U MPUMEHSITH CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIs WX TOCTPOEHUs, B TOM 4YHCIE C IMOMOIIBIO LHU(POBBIX
pecypcoB.

IHoBTOpEHME,
0000mIEHME,
cUCTeMaTH3auus

3HaHHﬁ1

(18 u)

Yucaa ¥ BbIYMCIEHHs (3alMCh, CpPaBHEHHWE, NEHCTBHUSA C
JeMCTBUTENIBHBIMU YMCJIAMH, YHUCIIOBas MpsiMasi; MPOLIEHTHI,
OTHOILIEHMSI, TIPOMIOPLIUH; OKPYIJIEHUE, TPUOJINKEHNE, OLIEHKA;
pelIeHNe TEKCTOBBIX 331a4 apu(PMETUYECKUM CIIOCOOOM).

Auredpanvyeckue BBIPaKCHHUS (mpeobpa3oBanue
anredpandeckux BbIPaKEHUH, TOMYCTUMbIE 3HAYCHUS).
@yHkuuu (IOCTpOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, ITIOAMHOKECTBO,
olepalru HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl ONMCAHUS PEAJIbHBIX IIPOLIECCOB U
SIBJICHUH, TIPU pEeIIeHUH 33]1a4 U3 APYIUX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIE C YMCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATYypalIbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YHCII0, MOAYNb YUCIa, OOBIKHOBEHHAs U
JecATUYHas ApoOH, CTAaHJAPTHBINA BUJ YMCIA, apuPMETHIECKUN
KBaJPaTHBIN KOPEHB.

BbINoJHATH Al CTBUS, CPABHMBATDH M YIIOPSAAOYMBATD YNCIIA,
IPEJICTaBISATh YHWCIIa Ha KOOPAWHATHOM MNpPSMOH, OKPYIJIATH
YKCa; BBINOJHATL NPHKHAKY M OIEHKY pe3yibTara
BBIYMCIICHHI.

Pemath TexkcToBbIE 321a4H apU(YMETHUECKUM CIIOCOOOM.
Pemath npakTu4ecKHe 3a1a4M, COJACPKAILNE POLICHTHI, JOJIH,

of




Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCHA

YaCTH, BBIPAXKAIOLIME 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosHue, IIeHa — KOJIHMYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30upaTthb peasibHbIC )KU3HEHHBIE CUTYallMH, (POPMYJIUPOBATH
UX Ha A3bIKE MaTeMaTHKH, HAXOAUTh pELICHHUE, NPUMEHsA
MaTeMaTUYECKU anmnapar, HHTepIpeTHPOBaTh Pe3yibTar
OnepupoBaTh NOHATHSIMHM. CTEIEHb C LEJIBIM IOKa3aTeleM,
apu(meTrnyeckuil KBaJpaTHbIH KOPEHb, MHOTOUIEH,
palMOHATILHBIX BBIPAXKEHUH, KOPHEH.
MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.
OnepupoBaTh NOHATHAMHU: QYHKIHS, TpaPuK QyHKIMH, HYIHA
(GyHKLIMH, [POMEXYTKHM 3HAKOINOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIHIH.
AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (DYHKIIHIA,
CTPOMTDb UX IPaUKH.
OnepupoBarb NOHATHSIMU. TMpsiMas HPONOPLUUOHAIBHOCTD,
oOpaTHasi ~ NPONOPUUOHAIBHOCTh,  JIMHEWHas  (QyHKUMS,
KBaJpaTU4Has GyHKLus, napabosa, runepooa.
Hcnoab3oBarh rpaguKH U1 OIPEIEICHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, AJis pelleHus 3adad W3 JAPYrux Yy4eOHbIX
MPEIMETOB M pealbHOW XU3HU; MOJAEJMPOBATH C IOMOIIBIO
rpaMKOB peasbHbIe MPOLECCH U SBICHHUS.

Boipa:katb ¢opMyJaMH 3aBHCHMOCTH MEXAY BEIMUYMHAMU.
anredpanveckas ApoOb, TOXKIECTBO.

BLINOJIHATH OCHOBHBIE HeﬁCTBHH: BBIIIOJIHATH pvaéTI)I 110
dopmynaM, mnpeoOpazoBBIBATH IEJble, IPOOHO-pallMOHATBHBIE
BBIPpAXKCHUA u BBIpAXCHUA C KOpHAMU, PCAIN30BBIBATH|
pas3io)KeHHe MHOrOWIeHa Ha MHOXHUTEIH, B TOM YHCIE ¢
UCTIONB30BaHUEM (OPMYNT pa3HOCTH KBAJPaToB W KBaIpara)
CYMMBI U Pa3HOCTHU
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPUS» (I1IO 'OJAM OBYUYEHUA)

7 kiaacc (He MeHee 68 u)

Tema OcHoOBHOE co/iep:KaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIAXCS
IIpocreiimmue [Tpocreiimue reomerpuyeckie 0OBEKThI: TOUKH, NPSIMbIE, JTy4H | POpMYJIHPOBATH OCHOBHBIC ITOHSTHUS U OTIPE/ICIICHUS.
reOMeTPHYEeCKHEe U YIJIbl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3sHaBaTh  M3y4yeHHble  IeOMETpUYECKHE  (UTYpHI,
(urypsi CMeKHbIE M BEPTUKAIIBHBIE YIJIbL. onpeneJATb UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U UX CBOiicTBA. Pabora c npocTeHnMu yepTeKaMHu. 4epTEkK M0 YCIOBMIO 33Jaud (C UCHOJIb30BAaHUEM CMBICIOBOM
H3zmepenue W3MepeHue JIMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCIEHHE |OHOPBI: HABOAALIME BONPOCHl HW/WIM aIrOpUTMa Y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).

BeJIHYUH [lepumerp u  mromanes  ¢uryp, cocrtaBieHHbIX  u3|[IpoBoaMTh MpocTelme NOCTPOSHHS C IIOMOIIBIO IUPKYIIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEHKH.
N3MepATH JIMHENHHBIE U YTIIOBbIE BETMUNHBI TEOMETPUUYECKUX U
IPAKTUYECKUX OOBEKTOB.
Omnpegensitb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOIUTH IPyOyI0 OLIEHKY UX Pa3MEPOB.
Pemarb 3amaun Ha BBIYMCIIEHHE JUIMH OTPE3KOB U BEIWYMH
YTJIOB.
Pemarhb 3a1aun Ha B3aMMHOE PacIoJI0KEHUE T€OMETPUUYECKUX
¢uryp.
IIpoBoanTh Ki1acCUPUKALNIO YITIOB, BBIYMCAATH JUHEIHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJAMTH HECJI0:KHbIe HEOOXOJIMMBIE
JTOKa3aTeNbHbIE PACCYXKACHMUS.
3HAKOMUTHCS C UICTOPUEN Pa3BUTHS IreOMeTPHUM.
TpeyroinbHUKH [lomssTvE ©  paBHBIX TPEYTOJbHMKAaX M  IepBHYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYroOJbHUKOB HAa TOTOBBIX
(22 v) MPEJICTaBICHNUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexax (c ykazaHHEM IMPHU3HAKOB) MPH HEOOXOIUMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[lpu3Haku  paBeHCTBa  MPSAMOYTOJBHBIX  TPEYTrOJbHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGeipeHHbIE U PABHOCTOPOHHUE TpeyTroyibHUKU. [Ipu3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB GONBIIEH CTOPOHBI TPEYroJbHHUKA JICKHUT OOJBIINI
YT OJL

[Ipocreiimne HepaBeHCTBA B TreoMeTpuu. Hepagencmeo

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIHLHUKOB.

®opmyanpoBaTh OTIpeJIeJICHUS: OCTPOYT'OJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MeIMaHbl TPEYrONbHUKA; CEPEJAMHHOrO IMEepHeHIUKYIIpa

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOIUMOCTH C
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Tema OcHoOBHOE co/iep:KaHue OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIUXCS
mpeyeonvhuka. Hepasencmeo nomanotl. ONOpPOM Ha aJITOPUTM IIpaBUIIa.
[IpsAMOYTOJIbHBII TPEYrOIbLHHUK C yriioM B 30°, @opmyMpOBaTh CBOWCTBA W TPHU3HAKH DPABHOOEIPEHHOTO
[TepBble NOHATHUSA O JOKA3aTEIbCTBAX B TEOMETPUHU. TPEYrOJIbHUKA.
CTpouThb 4epTeKH, pemaTh 3a1a4M C IOMOIIbIO HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpumeHsTs IPU3HAKU paBeHCTBa IPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOI
OINOpPbI: HABOJAIIME BONPOCH M/WIM aIropuTMa y4eOHBIX
JIEUCTBHIA).
Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.
ITapanneabHbie [TapayenpHble mpsiMble, HUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  NOHAATHE  TAPAUICTBHBIX  MPSIMBIX,
NnpsiMbie, CyMMAa COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIJIbI (0Opa30BaHHBIE NIPU | HAXOAUTH MPAKTUYCCKUE TPUMEPHI.
yIJI0B nepeceyeHNH MapauiebHbIX MPSAMBIX CEKYILEH ). H3yuarb cBoiicTBa yrioB, 0Opa3oBaHHBIX IPHU MEPECEUEHUU
TPeYroJbHUKA [lpu3Hak  mapalaenbHOCTH  HPSIMBIX — Y€pe3  PaBEHCTBO |[apauIEIbHBIX MPSMBIX CEKYILEH
(14 ) pacCTOSTHUI OT TOYEK OJHOM IIPSAMOM 10 BTOPOM IPSIMOM. IIpoBoauTe pokazarenbcTBa. DOpMyJHMPOBATH TeOpemMy

CymMa yriioB TpeyroJlbHHKa 1 MHOTOYTOJIbHUKA.
Bremnue yrisl TpeyrojibHHUKa

MapaJUIeJIbHOCTH  JBYX MPAMBIX €  IOMOIUBI  YIJIOB,
00pa30BaHHBIX MpPH TEPECEYCHUU OTUX NPSMBIX TpeTben
IPSAMOM.

BbryuciasaTs cyMMy YIJIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauth uucinoBble U OyKBEHHblE 3HAUYEHHS YIJIOB B
FEOMETPUYECKUX 3aJla4aX C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOT'OYT'OJIbHUKA.

3HAKOMUTBCS € HCTOPUEH Pa3BUTHSA TEOMETPHH.
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Tema

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIUXCS

Oxpy:kHOCTH

U KPYT.
I'eomeTpuueckue
MOCTPOEHHS

(14 v)

OKpyXHOCTb, XOPJIbl U IUAMETPHI, UX cBoicTBa. KacaTenbHas k
OoKpyx)HOCTU. OKpYXHOCTb, BINUCaHHAs B yroi. [lonamue o
I'MT, npumenenue 6 3aoauax. Buccexmpuca u cepeourHbll
NepneHOUKYIAp KaK 2eoMempuiecKue mecma moyex.

OKpy>KHOCTbh, ONMCAaHHAs OKOJIO TPEYTroJbHHKA. BrmcanHas B

®opmyMpoOBaTH  ONpeIeTeHHs
JuamMeTpa M KacaTelbHOW K OKPY)KHOCTH.
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEIKHU.
HccnenoBathb, B TOM 4KClie HCMOJIB3YSl HH(POBbIE PecypChl:
OKPYXHOCTb, BIIMCAaHHYIO B YyTOJI; LIEHTP OKPYXHOCTH,

OKPY>KHOCTH,  XOP/IbI,
HN3yyarp wux

TPEYTOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0avu na nocmpoeHue.

BIINCAHHOM B yrOJI; PABEHCTBO OTPE3KOB KAaCaTEJIbHBIX
Hcnonvzoeamv memoo I'MT onsn doxazamenvcmea meopem o
nepecevenuy OUCCeKmpuc y2n08 mpeyeorbHuKa U cepeounHbIx
NEePReHOUKYIAPO8 K CMOPOHAM MPEY20IbHUKA ¢ NOMOWbIO
I'MT.

OsiajeBaTh NOHATHAMHM  BIIMCAaHHOM M ONHCAaHHOU
OKPY’KHOCTEH  TpEyroJbHUKA, HAXOAMTh ILEHTPbl O3THX
OKPYKHOCTEH C OIIOPOH Ha aJICOPUTM IIpaBUIIa.

Pemats OCHOBHbBIE 3aJa4d HA NOCTPOCHHE. YIVId, PABHOTO
JJAaHHOMY; CEpEIMHHOI0 IEPIEHAMUKYIApa JAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYI  TOYKY U
NEePIEeHIUKYIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOTO
yrjaa; TPEYrojJbHUKOB IO pa3JIU4HBIM D3JEMEHTaM IpU
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.

IHoBTOpEHME,
00001eHIE
3HAHUM

(4 9)

[ToBTOpenue u 000O0IIEHHE OCHOBHBIX IMOHATUH U METOOB
Kypca 7 Kiacca.

Pemartp 3agaun Ha MMOBTOPCHHUEC, WIIFOCTPHUPYIOHIUC CBIA3U
MCKAY pa3JIMYHbIMHA YaCTAMHA KypcCa.
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8 kJiacc (He meHee 68 4)

Tema OcHoOBHOE coiep:KaHue OcHoOBHBIE BUADLI 1eTEJILHOCTH
o0yuaruuxcst
Yeroipéxyroapnuk | [lapamienorpamm, ero npusHaku u cBoiicrBa. YactHele cirydau | U3006pakaTh U HAXOAUTh HA YepTekKaxX YETHIPEXYTOJbHUKH
U napajuieJIorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 u) npu3HaKku u cBoiicTBa. Tpanernus. PaBHoOokas u npsimoyrosibHas | @opMyJaupoBaTh onpeneJeHus: napajuiesiorpaMmma,

Tpaneuuu.

NpSMOYTOJIbHUKA, pomOa, KBajpaTa, Tpameluu, paBHOOOKOH
Tpaneuuu, NpMOyroJbHOM Tpareuuu.

Hcnonb3oBaTh MNpH  pelleHHMH TNPOCTeHIIUX  3aga4
IIPU3HAKU U CBOMCTBA: MapasuleorpaMma, MpsiMOYTOJIbHUKA,
pomOa, KBajgpara, Tpaleuud, paBHOOOKOM Tpamenuw,
MPSIMOYTOJIBHOM Tpareuu.

IIpumeHsiTe MeTOA yJIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OINOPOI Ha AITOPUTM MTPABHIIA.

Hcnoab3oBaTh 1MQPPOBBIE peCypchl A UCCIEIOBAHUS
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTHCA C UICTOPUEH PA3BUTHA Ie€OMETPHH.

Teopema PaJieca
U TeopeMa o
NPONOPUHOHATBH
bIX OTpe3Kax,
1noJ00HbIE
TPeyroJbHUKH

(15 9)

Teopema Paneca u meopema o nponoOPYUOHAILHLIX OMPEIKAX.
Cpennsist TuHUS TpeyrojibHUKa. Tparnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpoOeHUe  4emeeépmozo
NPONOPYUOHATLHO20 OMpPe3Kd.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.

Ilooobuvie  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhuxos. IIpakTnyeckoe npuMeHeHue. Yogoenue
meouanvl. [{enmpanvras cummempus

nooobus

IIpoBoaAMTH MOCTPOEHHS C IOMOULIBIO HUPKYJIA U JIMHEHWKH C
ucronb3oBaHne  teopeMbl  dameca M TEOpEMBl O
[PONOPLUUOHAIBHBIX  OTPE3KaX, CTPOMTb  YETBEPTHIU
MIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTENBHYIO
HarJsAJHOCTb.

Haxoauth no100HbIe TPEYTOIBHUKH HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00MS TpU
HEO0OXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agauyum Ha MOJOOHBIE TPEYTrOJBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO TTOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MONOOHBIX  TPEYroJbHUKOB  MPU  HEOOXOOUMOCTH  C
HaIIPaBJISOIIEH TOMOILBIO.
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHbIE BU/BI 1eATeJIbHOCTH
00y4arouuxcs

IIpoBoauTH 10KA3aTEJBCTBA C UCIOJIB30BAHUEM MIPU3HAKOB
Nno00USI HECIIOKHBIX T'€OMETPHYECKUX 3a7ad C OMOpod Ha
QITOPUTM YUEOHBIX ACHCTBUH.

I[IpumeHsiTH  TOJNyYEHHbIE  3HAHHWS  [PU  PEIICHUHU
reOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HAIIPABJISIOLIEN ITOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTUS FTE€OMETPUH.

ITnomann.
Haxo:xxnenue
IJIomaaen
TPeyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. Ilnomaan
noA00HbIX Guryp
(14 v)

[TonsiTue 06 00IIEH TEOPUH TIIOIIAIH.

@opmynbel AN TUIOMIAAU TPEYrojJbHUKA, Mapajienorpamma.
OmHoweHnue niowaoei mpeyeoibHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue nnowadeti croocnvix ueyp uepes pazbuenue Ha
yacmu u 00CmpoeHue.

[Tnomanu ¢puryp Ha kiaeTdaToit Gymare.

[Tnomanu nogoOHbIX Guryp. Beruucnenue muomaneii. 3amaun ¢
MPAKTUYECKUM COJIepX)aHueM. Pewenue 3adau ¢ nomouvio
Memooa 6CnomMo2amesibHouU niouaou.

OBiaageBaTh NEPBUYHBIMHA IPEACTABJICHUAMU 00 OGHICﬁ

Teopun Iomwaa (Mmepel), ¢GoOpMYJIHPOBATH CBOWCTBa
IUIOLIA/IU, BBISICHSTDh UX HATJISIAHBIN CMBICIL.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HapajliesorpaMMa,
TPEYrojbHUKa, Tpameuud C OIOpOd Ha CIPABOYHYIO
nHpopMaIuo.

IIpumensTs (bopmyIbr iouaau BBIITYKJIOTO

Y4eTHIPEXYTOJbHUKA YEPE3 JIUAaroHaIu M YIOJl MEKIy HUMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

Haxogutp muomanu ¢uryp, n3o0paxEHHbIX Ha KJIETYaTOM
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YACTH U TOCTPOCHHUE.
Pa3ouparh npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIBHON
IUIOLIA/IN JJIs PEIIEHUS] TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢Guryp ¢ omnopod Ha
CHPaBOYHYIO HH(POPMALIHIO.

BbIuucasiTh II0IAAN Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarsb 3a1aum Ha mIomaaAb C MPAaKTUYECKUM COJIEpPKaHUEM
10CJIE COBMECTHOI'O aHAJIM3a.

Teopema
IIudgaropa u
HaYyaja
TPUTOHOMETPHH

(10 v)

Teopema Iludaropa, e€ moka3aTenbcTBO H MPUMEHECHHE.
O6parnas Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (YHKIIMA OCTPOTO YIia,
TPUTOHOMETPHUYCCKUEC COOTHOILLICHU S B IpsAMOYT'OJIbHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
COOTHOIICHNSI  MEXIY CTOPOHAMH B  TIPSMOYTOJBHBIX

®opmymupoBatek Teopemy Iludaropa, mcmoab3zoBaTh e B
MPAKTUYECKUX BBIYUCIECHUSAX.

Brnagets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJIa, NPOBEPATHh UX KOPPEKTHOCT.

BriBoaurtsb TPUTOHOMETPUUYECKUE COOTHOILICHUS B
IIPSIMOYT'OJIBHOM TPEYTOJBHUKE C ONOpPOM Ha CIPABOYHYIO
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHbIE BU/BI 1eATeJIbHOCTH
00y4arouuxcs

TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

UH(pOPMALIHUIO.

HccnenoBatb  COOTHOUICHHS  MEXIy  CTOPOHAMH B
MPSMOYTOJIbHBIX TPEYroJibHUKaxX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpapJAOIICH TOMONIBIO.

Hcnoab3oBath  (opmynbl  NpuBEACHHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX0XKJICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (YHKIUIMU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOM Ha CIPaBOYHYIO

OCHOBHO€

nH(pOpMaLHIO.

IIpuMeHATH MOJlydyeHHbIE 3HAHMS U YMEHUS NPU PELICHUU
IPAKTUYECKUX 3a1ad (Mpu HEoOXOJUMOCTU C OMNOpOH Ha
QJICOPUTM IpaBUIIA).

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

Yrasl B BrnucanHble U LIEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacaTreabHOU U | DopMyJMPOBATHL OCHOBHBIC OMNPEAENICHUS, CBS3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrJlaMd B KpyTe (BIIUCAHHBIN yTOJI, IEHTPAIBHBINA yToJI).

Bnucanubie Vsl MeXay XOpAamMHu U CEKYIIUMH. HaxonuTh BOHMcCaHHBIE YTJiibl, OMUPAIOIIMECST HA OAHY NYTY,

U ONHMCAHHbIE Brnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIYMMCIAATH YIJIbI C TOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHMe STUX CBOWCTB TMpU  PEHICHUH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. F€OMETPUUYECKUX 3a/1a4. LEHTPaJbHOM yIJIe MNpH HEOOXOAMMOCTH C BH3YyaJbHOU

KacareabHbie BzaumHoe pacnonokeHue ByX OKpyxHocTed. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccaenoBarth, B TOM 4HCie C TOMOIIbIO HU(PPOBBIX PECYPCOB,

Kacaunue BIIMCAHHBIC U ONMCAHHBIE YETHIPEXYTOJbHUKHY, BHIBOAUTD MX

OKPY/KHOCTEH CBOMCTBA U IIPU3HAKU I10CJIE COBMECTHOI'O AHAIN3A.

(13 ) Hcnoab3oBatTh 5TH CBOWCTBA M TNPU3HAKA IPU PELICHUU
3az1ay.

IloBTOpEHHE, [ToBTOpEeHNE OCHOBHBIX MOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJ1accoB, 0000IIeHNEe 3HAaHUA. MEXY Pa3IuYHbIMU YaCTSAMHU Kypca.

3HAHUH

(4 9)
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9 kiacc (He meHee 68 4)

Tema OcHoOBHOE co/iep:KaHue OcHoOBHBIE BUADLI 1eTEJILHOCTH
o0yuarwuuxcst
Tpuronomerpusi. | Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIMpoBaTh  ONMpedeJeHHs]  TPUTOHOMETPHYECKHUX
Teopembl 180°. KocuHyc ¥ CHHYC HpsAMOro W Tymoro yria. Teopema|(QyHKIMN TymbIX M NPSMBIX YIJOB C BU3YalbHON ONOPOM.
KOCHHYCOB H KocuHycoB. (OOo00mEénHasi) Teopema CUHYCOB (¢ paauycoM | DopMylInpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTMCAHHOM OKPY)KHOCTH). Haxok/ieHue UTMH CTOPOH M BEJTUYHH | paJALYCOM OIMCAHHON OKPY>KHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOMl Ha AITOPUTM Y4YEOHBIX
TPeyroJbLHUKOB ®opmyna MmIomaal TPEYrojibHUKA Yepe3 JABE CTOPOHBI U YroJj | AeHCTBUM.
(16 u) Mexay HuMu. @opmyria mIomaay YeThIpEXyroJbHUKA uepe3 ero | Pemats  mpakTHyeckHe  3a/adM, CBOASIIHECH K
JMArOHAIA U YTOJI MEXKTy HUMHU. HAXOKIEHUIO PA3JTUYHBIX 3JIEMEHTOB TPeyroJIbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
Ilpeodpa3zoBanue |[lonamue o  npeobpazoéanuu  noOoOUsL. OcBauBatb NOHSITHE npeoOpa3oBaHus nosoous.
noaoousi. CoomeemcmaenHvle 21emenmsbl HOOOOHBIX uzyp. HccnenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TpH
MeTtpuyeckue Teopema o npouzeedenuu ompe3Koe Xxopo, meopema o |npeodpazoBanuu noaoous. Haxoaurs mpuMeps! nogodus B
COOTHOIIIEHUS B npou3eedeHuU Ompe3Ko8 CeKywux, meopema o0 Keaopame |OKPYKarOUEH NeHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnouieHus mexncoy ompeskamu
(10 ) X0pO, CEeKYUWUX U KACamenbHbIX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0ayu U3 peaibHOLl
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI Omnpenenennue BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb30BaTh BEKTOPHl KaK HaMpaBIIEHHBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpa Ha YUCIIO. uccjie10BaTh reOMEeTPUYECKHIA (nmepemerienue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
PaznoxeHnne BekTOpa Mo JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunartsl BekTopa.

CkanspHOoe TPOU3BEJCHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJIEHUA JIJIMH U YIJIOB.

Pemienue 3a1ad ¢ mOMOIIBIO BEKTOPOB.

¢busznyeckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOM Ha
BOITPOCHBIN IJIaH.

3HaTh omnpeaeJieHUsT CYMMbBI W Pa3’HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
TeOMETPHUECKUI U (PU3NUECKUN CMBICIIBI THX ONEPAIHiA.

Pemathb FCOMCTPHUYCCKUC 3aga4ud C  HCIIOJIB30BAHHUEM
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHbIE BU/BI 1eATeJIbHOCTH
00y4aronuxcs

HpI/IMeHeHI/Ie BCKTOPOB IJId PCIICHHUA 3aaa4 KMHEMATUKH U
MCXAaHUKH.

BCKTOPOB.

PackiaaabiBaTh BCKTOpP IO ABYM HCKOJUIMHCAPHBIM BEKTOpPAM.
Hcnoan3oBath CKaJIIpHOC IIPONU3BCACHUC BCEKTOPOB,
BBIBOJAMTD €I'0 OCHOBHBIC CBOMCTBA.

Boruncasars CYMMY, PAa3HOCTb U CKaJIAPHOC ITPOMU3BCIACHUC

BEKTOPOB B KOOpIMHATAX.
I[IpuMeHATH CKAIApHOE MPOMU3BEICHUE TSI HAXOXKICHUS
JUTUH U YTJIOB.

JexapToBbl JlexapTOBbI KOOPAMHATHI TOUYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT,
KOOPJAMHATBI VYpasnenue npsamoii. YrinoBol Ko3(pPULIMEHT, TaHI€HC YIa |JAeKapTOBBIX KOOPAMHAT TOUYKH.
HA HAaKJIOHA, [apaJuIeJIbHbIC U IIEPIICHIUKYIISIPHBIC IIPSIMBIE. HccaenoBarh ypaBHEHUE PAMON U OKPYKHOCTH € OIIOPOY Ha
IUIOCKOCTH YpaBHenue OKpykHOCTH. HaxoxkaeHue KOOpIMHAT TOYEK | BOIIPOCHBIH ILJIaH.
(9 v) IIEPECEUECHUS OKPYKHOCTH U MPSIMOM. Haxonuts LeHTp U paguyc OKpY>KHOCTH 110 €€ YPaBHEHHIO.
Meroza KOOpAMHAT NPY PELICHUH T€OMETPUYECKUX 3a1a4. Pemath 3a1a4u Ha HaX0X/IEHUE TOYEK MIEPECEUCHUS IPSIMbIX
Hcnonb3oBanne MeToa KOOPAVHAT B IPAKTHYECKHUX 3a/1a4ax Y OKPY’KHOCTEH € IOMOLIBIO METOJA KOOPINHAT.
Hcnonb3oBaTh CBOICTBa yriaoBoro Ko3QQuuueHTa npsMon
IPU PELICHUM 3aJad, I ONPENCIICHUS pPaclONIOXKEHUS
IPSAMOM.
IIpumeHSTH KOOPAMHATHI MPU PEIIEHUN F€OMETPUUECKUX
MIPAaKTHYECKUX 3a7a4, Ui ITOCTPOCHUS MaTeMaTH4YEeCKUX
MoJIeNIel peaNbHbIX 3a]1a4 («METO/1 KOOPAUHATY).
Ilonb30BaTbCst  [UIs1  IOCTPOECHHSIT W MCCIENOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS ¢ HCTOPUEH PAa3BUTHS T€OMETPHUH
IIpaBuiabHbIe IIpaBuUnbHBIE MHOIOYTOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB.| DopMy/JMpoOBaTh OIIpezie/IEHNE IIPABUIIbHBIX
MHOIOYroJIbHUKH. |Yucio m w JuMHA OKPYXKHOCTH. JIMHA AYrM OKPYKHOCTH.| MHOIOYI'OJBHUKOB, HAXOAMTH UX DJIEMEHTHI.
Jumna Paguannas mepa yria. ITosb30BaTHCSI MOHATHEM JJIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boruuciienue
IJiomaaen

[lnomane Kpyra W ero 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIFOYAIOMIUX 3JIEMEHTHI KpyTa.
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Tema OcHoOBHOE co/iep:KaHue OcHoOBHBIE BUADLI 1eTEJILHOCTH
00y4aronuxcs

(8 u) OmnpeneasaTs 1I01ATL KPyTa.
BoiBoguth GopmyJibl (B rpagyCHON U paguaHHON Mepe) s
JUIMH JIyT, TUIOL[aJied CEKTOPOB M CErMEHTOB C OMOpOoil Ha
BOIIPOCHBIN IJTaH.
Boriuncasars miomany (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
OKPYXHOCTH (Kpyra) ¢ OIopoi Ha CIIpaBOYHYIO HH(GOPMALIHUIO.
Haxoauth miomaau B 3aja4ax peaibHON KU3HU.

JABuxenust Tonamue o 0sudixcenuu n10cKocmu. Pasoupars  npumepbl,  WUIIOCTPUPYIOIIUE  TOHSATHUS

IJI0CKOCTH llapannenvhoii neperoc, nosopom u cummempusi. Ocu u yeHmpol | ABUKEHUSI, IEHTPOB U 0CEH CUMMETPUH.

(6 v) cumMMempuu. ®opmyMpoOBaTh OMNPEICICHUS TMapaUIeILHOTO TEPEeHoca,

IIpocmetiwue npumenenus 8 pewieHulU 3a0au.

IIOBOPOTa M OCEBOM CHMMETPUHM C BHU3YaJIbHOM OIOPOM.
HaxoauTh HENOJABIKHBIE TOYKH MO 00pa3Iy.

HaxoauTh IEHTPHI M OCH CUMMETPHUH MpocTeHmux Guryp mo
oOpasity.

Ilpumenamep napannenvuviii nepeHOC U CUMMEMPUIO NpU
PpeuleHuY 2eoMempuiecKux 3a0a4 (pasoupams npumepul).
Hcnonvzoeams 01151 nocmpoenus u uccie008aHull yugposvie

pecypcul.
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Tema OcHoOBHOE co/iep:KaHue OcHoOBHBIE BUADLI 1eTEJILHOCTH
00y4aronuxcs
IloBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB /—9 |OmepupoBaTh NMOHATHSIMHU: GUTYpa, TOYKA, MpsAMasi, yrodi,
00001IeHue, KJIaCCOB, 00OOIICHHE U CHCTEMAaTH3aIHs 3HAHU . MHOTOYTOJIBHUK, pPaBHOOCIPEHHBIA W  PaBHOCTOPOHHUU
cucrematu3anus  |[Ipocreiimine reomerpuueckue (GUIyppl M HUX CBOMCTBA. | TPEYTONBHHUKH, NPSIMOYTOJBHBI TPEYroJbHUK, MeInuaHa,
SHAHMIZ N3mepenne reoMeTpuuecKux BEIUYHH. OMcceKkTpuca M BBICOTA TPEYrOJIbHHUKA, IMapaJlieiorpamm,
TpeyrojbHUKH. poMO, MPSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKPyKHOCTb,

(7 9)

[TapannenbHble U IEPIEHANKYIISIPHBIC TPSIMbBIE.

OkpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY)KHOCTU. BrucaHHble W  ONHMCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.
[IpsimMast 1 OKPYKHOCTb.
HeThIpEXYroJIbHUKY.
YETHIPEXyTOJIbHUKH.
Teopema [Tudaropa n Hayasia TpuroHoMeTpuu. Pemenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomans. Beraucienue mnomasnei. [nomanu nomo6Hsx Guryp.
JlexapToBbI KOOPAMHATHI HA MIIOCKOCTH.

Bnoucannsie n OIIMCaHHBIC

BCKTOpLI Ha IIJIOCKOCTH.

KacaTeJbHast, paBeHCTBO M 1Moj00ue GUryp, TpeyroibHUKOB;
[MapaJUICIBHOCTE U HNEPHEHIUKYIAPHOCTL IMPAMBIX, YIOJI
MEXAYy MpSIMBIMH, CHMMETPHSI OTHOCHUTEIBHO TOYKH U
OpsSMOH; JUIMHA, PpAcCTOSHHE, BEIMYMHA YIJa, IUIOIIA/b,
HEepUMETP.

Hcnoab3oBats  GopMyJibl:  TepUMETpa M IUIOLIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)XHOCTH M IUIOMIaAH KpyTa,
00bEMa IPSMOYTOJIBHOTO HapauIeIenuIea.

OnepupoBaTh MNOHATHAMH: TPSAMOYTOJbHAs  CHCTEMa
KOOPJWHAT, BEKTOpP; MCHOJbB30BAaTh OTH TMOHATUS IS
NpEaACTaBJICHUA NAaHHBIX W PCUICHHUA 3aJia4, B TOM 4YHCJIC U3
JpYTruX y4eOHBIX IPEAMETOB.

Pemats 3agaum Ha TMOBTOPEHHME OCHOBHBIX TOHSATHH,

MJUTIOCTPALIMIO CBA3EM MEXIY PAa3IMYHBIMU YacTAMH Kypca.
BriOupars MeToa [71s pelieHus 3a/1auu.
Pemiartnb 3a1a4u 13 MOBCEJHEBHOM KHU3HU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 T'OJAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Tema OcHoOBHOE coiep:KaHue OcHoBHBIE BUABI JeATeILHOCTH
o0yyaromuxcs
IIpencrasienue IIpencraBnenne naHHbIx B Tabmunax. Ilpaktuueckue | OcBamBaTth  Ha  0a30BOM  YPOBHE  CIOCOOBI
JaHHBIX BBIUMUCICHUS 10 TaOJMYHBIM JaHHbIM. V3BliedeHMEe U | TpEeACTaBICHUS CTATUCTUYCCKHX JAHHBIX M YHCIIOBBIX
(7 v) UHTepHpeTanys TaOIWYHbIX NaHHbIX. [IpakThyeckas paboTa | MacCMBOB C TIOMOIIBIO TaOJMI] H JUarpaMMm C
«Tabauub». UCIIOJIb30BAHUEM  aKTYaJbHBIX W BaXHBIX JaHHBIX
I'padmueckoe mpencraBieHUEe [aHHBIX B BHUAEC KPYTOBBIX, | (memorpaduueckue JaHHbIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJNIOUATHIX) AHarpaMM. UTEHHE U MOCTPOCHUE | MPOMBIIIJICHHON U CEIbCKOXO3SHCTBCHHOW MPOIYKIIHH,
nuarpamm. [Ipumepsl neMorpadudeckux quarpamm. OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUSA).
[TpakTuueckas padora «JlunarpamMmmsbiy. HM3yuyarp MmeToabl paboThl C  TAOIWMYHBIMU U
rpad@UYecKUMU TPEICTaBICHUSIMHU JAaHHBIX C TMOMOIIBIO
HU(dpPOBBIX PECYpcOB B XOJI€ MpPaKTHUYECKHX paboT (c
HanpasJISONLIEH MTOMONIBIO).
OnucaregbHas Uucnossie Habopbl. CpenHee apudmMeTndeckoe. OcBanBaTh Ha 0230BOM YpPOBHE€ MOHATHS. YHCIOBON
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOIUYMBOCTh ME/IUAHBI. Habop, Mepa LEHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
(8 u) [TpakTuueckas pabota «CpeqHue 3HAaUCHUS. TOM YHCIIE CpeHee apu(MeTHIecKoe, MeIMaHa.

Haubonbiiee 1 HauMeHblIIee 3HAUEHUST YHCIOBOTO Habopa.
Pazmax.

OnuchiBaTh CTaTUCTUYECKHE JIaHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHsl. Pemars 3aqaun
(c WCTONBb30BaHUEM 3pPUTENHFHONW HATISTHOCTH W/WIH
BepOaNBHO OMOpPHI)

HN3yyath CBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOIIbIO
M(POBBIX PECYpCOB, B XOJIe MPAKTHYECKHX paboT, (c
HaIPaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 62a30BOM YPOBHE NMOHATHUS: HauOobIIee
Y HaMEHbIIIee 3HAYCHUS YICIIOBOTO MAacCHBa, pa3Max.
Pemath 3agaum Ha BBIOOp crioco0a omuMcaHUs JaHHBIX B
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHDBIE BUbBI eATEJILHOCTH
00y4aonuxcs

COOTBETCTBUM C NPUPOAOM JAHHBIX U  UEISIMHU
UCCJICJIOBAHMSI C HAIIPABIISAIONIEH TTOMOIIIBIO.

Ocsaueams cnocobwvl npeocmasieHuss 3a0ay U3 Kypca
aneebpul, 2eomempuu, Mmeopuu 8epoImMHOCMel, Opyeux

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cnyuaitinas uzmenuusocms (npumepwul). Yacmoma snaueHutl 6
maccuse dannuvix. I pynnuposxa. I'ucmoepammul.
IIpaxmuueckas paboma « Cnyuatinas usmeH4usoCcmy ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUU 6 MACCU8e
OGQHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTOSPAMMAL.

Cmpoums cucmoepammul no o6pasyy

Ocsausams cpaghuueckue npedcmasieHus pasuHvix U008
CYUAUHOU UBMEHYUBOCMU, 8 MOM YUCLe C HOMOWbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomei.

BBenenue B
Teopuio rpa¢gos
(4 4)

I'pagh, eepwuna, peopo. llpedcmasnenue 3a0auu ¢ NOMOWbIO
epagha. Cmenenv (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilymov 6 epaghe.
IIpeocmasnenue o ceaznocmu epaga. Oo6x00 epagha (3iinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Ocsauseams nonamusn’ cpag, eepuwuna epaga, pedpo
epagha, cmeneHs (8a1eHMHOCIb ePUIUHDBL), YeNb U YUKIL.
Oceaueams nonamusn’ nymo 6 cpage, 3uUnepos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK  CYMMbl
cmenenell eepuwiun epaga, Ha nouck odoxooa epaga, Ha
nouck — nymeu 8  OPUEHMUPOBAHHBIX — epagax ¢
Hanpaegiawel. NOMOwbI0. NPeoMemos ¢ HOMOUBIO
epaghos  (kapmvl,  cxemvl,  dNEKMpuvecKue  yenu,
(DYHKYUOHAbHBIE COOMBEMCMEUSL) HA NPUMEPAX.
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHDBIE BUbBI eATEJILHOCTH
00y4aonuxcs

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacTrora yacmoma cobvimus. Ponv manoeeposmuulx u npaxmuvecku | cobvimue, MAI08ePOAMHOe U NPAKMUYECKU 00CMOBEPHOE

cJIy4aiiHoOro 00CMOBepHbIX cobbimull 8 npupode u 8 obwecmse. Monema u | codovimue.

coObITHA USpaIbHAs KOCMb 8 Meopull 86epOoAmHOCmell. H3yuams 3nauumMocmsv Mano8eposmuvblX CcoOblmuil 8

(4 9) Ipaxmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cnyyau, 3awuma NepCoOHAIbHOU
ungopmayuu, nepedaia OAHHbIX).
H3yuams ponv Kiaccuueckux 8eposimHOCMHbBIX Mooeel
(MOHema, uepanbHas KOCMb) 6 Mmeopuu 8epoSMHOCMEL.
Habénwoame u uzyuame yacmomy cobwbimuil 8 NPpoCmMulx
IKCNEPUMEHMAX, 8 MOM HUCIe C NOMOWbIO YUPPOBLIX
Pecypcos, 8 xo0e npaKmu4eckotl pabomel.

O600menue, [IpencraBnenne  gaHHbIX.  OmnucarenbHas CTaTUCTHUKA. IMoBTOpAATH W3yYCHHOE © BLICTPAUBATH CHCTEMY

KOHTPOJIb BeposaTHOCTh clTy4yalfHOTO COOBITHS. 3HaHWH.

(5 9) Pemath 3aga4u Ha IpeICTaBICHNE U OMIMCAHUE TAHHBIX C

MOMOUIbIO0 U3YYEHHBIX XapaKTEPUCTUK C HAIpPaBIISAIOIIEH
MOMOILBIO.

O0cyxnaTh NpUMepbI CIIy4alHBIX COOBITHI,
MaJIOBEPOSATHBIX U IPAKTHUECKH IOCTOBEPHBIX CIIy4alHbIX
COOBITHI, UX POJIU B IPUPOJAE U )KU3HHU UEIOBEKA

8 ki1acc (He meHee 34 4)

Tema

OcHoBHOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
00y4arouuxcs
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Tema

OcHOBHOe coep:KaHue

OcHoBHbIE BU/bI 1eATEJIbHOCTH
00y4arouuxcs

IloBTOpEHUE
Kypca / kjacca

(49)

[IpencraBnenne  pannbiXx.  OmnwucarenbHas — CTaTUCTHUKA.
Crnyyaiinas usMeHuYMBOCTh. CpeHue YncioBoro Habopa.
Cryuaiinbie coobiTHs. BepostHOCTH 1 9acToThl. Kimaccuueckue
MO/IeJIA TEOPUH BEPOSTHOCTEI: MOHETA U UTPAJIbHASI KOCTh.

I[oBTOpPSAITH M3Y4YEHHOE U BBICTPAMBATH CUCTEMY
3HAHUU.

Pemars, 3amaun (Mo BH3yaJbHOWl  omope) Ha
MpPEACTABICHUE U OMNHCAaHUE JaHHBIX C IOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (M0 BH3YaJbHOW  omope) Ha
MPEACTABJICHUE TPYIIUPOBAHHBIX JTAaHHBIX M ONUCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemiare 3amauu (Mo BHU3yaJIbHOl  omope) Ha
OTIpe/IeNICHUE YACTOThI CITyYalHBIX COOBITHH, 00CYKICHNE
MPUMEPOB CIYYaWHBIX COOBITUH, MAaJOBEPOSATHBIX U
MPAKTUYECKU IOCTOBEPHBIX CITy4allHBIX COOBITHH, UX POJIU
B [IPUPOJIE U )KU3HU YEJIOBEKA.

OnmucareabHas
CTATHCTHKA.
PaccenBanmue
JaHHBIX

(4 9)

Omxnonenus. Jucnepcus uucnogozo nabopa. Cmanoapmuoe
OMKIOHEHUe YUCI08020 Habopa. /uazpammbl pacceusaHus.

Oceaueamv nouamus: oucnepcus u CcmMaHOapmHoe
OMKIIOHEHUE, UCNONIL306AMb MU XAPAKMEPUCTMUKU OIS
ONUCAHUSL PACCEUBAHUSI OAHHDIX.

Yuacmeosamv 6  obcyncoenuu - zunomeszvr 00
omcymcmeuu  UnU  HAIUYUU - CesA3U N0 OUASPAMMAM
pacceusanusl.

Cmpoums Ouazpammvl pacceusaHuss no UMEOUWUMCS
OAHHBIM, 8 MOM YUCTE C NOMOWbIO KOMIblomepa (nocie
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Tema OcHOBHOe coep:KaHue OcHoBHBIC BUALI 1eTEJILHOCTH
00y4arouuxcs
MHno:kecTBa MHoxecTBO, mOAMHOXKecTBO. Onepanuu Haj MHOXecTBaMu: | OcBamBaTh MOHSATHUS. MHOXKECTBO, DJIEMEHT MHOKECTBA,
(4 9) oObenuHeHue,  nepeceueHue,  gomnosHeHue.  CBoilcTBa | MOJAMHOYKECTBO.
ornepauui Hajl MHOX€ECTBaMHU: NIEPEMECTUTENIBHOE, | BBINOJHATH onepauuu Hajl MHO’KECTBaMM:
coueTaTeIbHOE, PACIPEACIUTENLHOE, BKIIIOUCHHUS. o0BeAMHEeHHE, TIEpeCeUYCHHE, JOOIHEHUE (110 00pasiy).
['paduueckoe npeacTaBIeHNE MHOXKECTB. Hcnonb3oBath CBOMCTBA: HepEeMECTUTEIBLHOE,
COUEeTaTeNIbHOE, pacCHpeleUTEIbHOE, BKIIOYEHHUS (C
HCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).
Hcnonb3oBath rpaduueckoe MmpencTaBieHUE MHOKECTB
[P ONMCAHUU PEATbHBIX IPOLECCOB U SBICHUM, NpU
pEIIEeHNN 3a/1a4 U3 APYTruX Y4eOHBIX [IPEIMETOB U KypCOB
(c UCTI0Ib30BaHUEM BU3YaJIbHOM OMOPBI).
BepositHoCcTh DnemMeHTapHble COOBITHSL. OcBauBath Ha  0a30BOM  YpOBHe  IOHSATHA:
cJIy4aifHOro CiyuaiiHbie COOBITHSL JIIEMEHTapHOe COObITHE, CcllydyallHOe COOBITHE Kak
COOBITHS bnaronpustcTByromue snemeHTapHabie coobiTus. BepostHoctn | COBOKYIHOCTD 0O1aroNpUATCTBYIOUIMX  SIEMEHTAPHBIX
(6 w) coObITUH. ONBITEI C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMU COOBITHI, PABHOBO3MOXHBIC 9JIEMEHTAPHBIC COOBITHS.

coObITHsIMH. CitydaifHbIN BBIOOD.
[TpakTrueckas pabora «ONBITH ¢ PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMI.

Pemath 3aga4m Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI
[0 BEPOSATHOCTAM DJIEMEHTAPHBIX COOBITUH CIIy4ailHOTrO
onbITa (C MCHOJIb30BAaHUEM 3PUTEIBLHOM HATJISIIHOCTH
u/unu BepOaIbHON OMOPHI).

PemaTth 3aga4um Ha BeIUMCIIEHHE BEPOSITHOCTEN COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM 4YHCIE C MOMOIIBIO KOMIbIOTEpa (C
UCIOJIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/MIHU
BEepOATBLHOM OTOPHI).

IIpoBoauTh M HM3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
AJIEMEHTAapPHBIMU COOBITUAMHU (C MCIIOIb30BAaHHUEM MOHET,
UTPATTBHBIX KOCTEH, JIPYTUX Mojieneil)
B XO/€ TMpPaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPBI).
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Tema

OcHOBHOe coep:KaHue

OcHoBHbIE BU/bI 1eATEJIbHOCTH
00y4arouuxcs

BBenenue

B
Teopuio rpagos
(49)

llepeso.  Ceoticmea  Oepesa:

€OUHCNBEHHOCMb — NYMU,
Cyujecmeosanue BUCAYel BepPUIUHbL, CBA3b MeNCOy YUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymHodiceHus.

Oceaueamb nonamua. Oepeso Kaxk cpag bOe3 yuxia,
sucsuasn eepuuna (iucm), 6emeb depesa, nymo 8 oepese,
ouamemp oOepesa.

H3yuamo ceolicmea Oepesa: cywecmeosanue eucsell
BEPUIUHDI,  €OUHCMBEHHOCMb  NYMU  MeHCOY  08YMs
BEPULUHAMU, C6513b MEJHCOY YUCTOM GEePUUH U HUCTIOM
pébep.

Yuacmeosams 6 0ocyscoenuu pewenusn 3a0auu Ha nouck
U nepevucieHue nymei 6 oepese, onpeoeieHue YuUcia
sepuiun unu péoep 8 depege, 06x00 OUHAPHO2O depesa, 8
MOM Yucie ¢ npUMeHeHUeM NPAasuid YMHONCEHUSL.

Cayuaiinbie
coObITHA

(8w

Ilpomueononoscnoe  codvimue.  [uacpamma  Dilnepa.
Obvedunenue u nepeceuenue cobvimui. Hecoemecmuvle
coovimusi. @opmyna croxcenus eeposmuocmeu. Ilpasuno
VMHOJICeHUsl  8eposimHOCmen.  Ycloenas — 8eposimHoCmb.
Hezasucumvie  coowimus.  IIpeocmasnenue  ciyyaiiHo2o
9KCnepumMeHma 8 guoe oepesa.
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Ocsauseamv NOHAMUA. 63AUMHO NPOMUBONOLONCHbLIE
cobvimus, onepayuu HAo coovimusmMu, 00vbeOuHeHue u
nepeceuenue coovimuil, ouazpamma unepa (dinepa—
Benna), coemecmuvie u necoemecmubie coobimusl.

H3yuamv meopemovt o 6eposmHocmu 06vbeOUHEHUs. 08YX
cobvimuti (Ghopmynel crodiceHus eeposmuocmel).

Yuacmeoeamsv 6 oocyrncoenuu pewenun 3aoauu, 6 mom
yucie meKCcmoavle 3a0aiu Ha onpeoeerue eposmuocmeti
00beOuHenUsl U nepecevyenus Ccooblmuti ¢ NOMOWbIO

Yucno6ou  nmpAMou,  ouazpamm  Jinepa,  opmynvl
CTIOJICeHUS 8ePOSIMHOCTEII.
Oceausamo nonamus: npasuo VMHOJICEHUSA

8eposimHocmell, YCI08HAsL 8ePOSAMHOCb, He3A8UCUMbLE
coObIMuUs 0epeso CyYalHo20 onvima.

H3yuamp  ceoiicmea  (onpedeneHus)  HE3ABUCUMBIX
cobvimuil.
Yuacmeoeamov 6 oocyyncoenuu pewenusa 3adauu na

onpeoenenue u UCNOIb308AHUE HE3ABUCUMBIX CODLIMUIL.
Yuacmeoeamv 6 oébcyyicoenuu pewenus 3adauu Ha




Tema

OcHOBHOe coep:KaHue

OcHoBHbIE BU/bI 1eATEJIbHOCTH
00y4arouuxcs

NnOUcCK eepo;zmﬁocmeﬁ, 6 mom uucie YCIHlO6HblX, C
UCnoib306AdHUEM ()epeea CJZyllCllZHOZO onslmd.

O06o00menue, [IpencraBnenue naHHbX. OnucaTenbHas cTaTucTHKa. ['padsol.
KOHTPOJIb BepositHOCTB CIIy4ailHOTO COOBITHSI. DNIeMEHTHI
(4 q9) KOMOWHATOPHKH.

IMoBTOPATH HM3yYeHHOE U BHICTPANBATH CUCTEMY 3HAHHIA.
Pemiath 3a1a4u Ha IPEJICTABIICHNUE W OTIMCAHUE TAHHBIX C
IIOMOIIIBI0 HA3YYEHHBIX XapaKTEPUCTUK (c
UCIIOJIb30BAHUEM BU3YAIIbHOU OIOPBI).

Yuacmeosamv 6 o6cyyicoenuu pewenus 3apaum ¢
MpuUMEeHeHueM rpados.

Pemath 3ajauM  Ha  HAXOXKJICHHE  BEPOSTHOCTH
CIIy9aifHOTO COOBITHS TI0 BEPOSTHOCTSAM 3JIEMEHTapPHBIX

cOOBITHI, B TOM YHCJI€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMU COOBITUSAMU (C BU3YyaIbHOW OMOPOH).
Yuacmeosamv 6 o6cyscoenuu pewenua 3anaum Ha
HaXO0X/IEHUE BEPOSTHOCTEN OObEIMHEHUS U MepeceueHus
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOIb30BaHUEM
rpauyecKkux TPEACTaBICHUNW U JepeBa CIy4yalHOTO
OTIBITA.

Yuacmeoeamov 6 oocyyicoenuu pewenusn 3anaum Ha
nepevnciIeHne KoMOMHaIMi (41cia nepecTaHoBOK, YHCIa
COUETaHMil), HA HAXOXXJIEHHE BEPOSITHOCTEH COOBITUH C
IpUMEHEHHEM KOMOUHATOPUKH,

9 knacc (He MmeHee 34 4)

Tema

OcHoBHOE coaep:xaHue

OcHoOBHBIE BHUAbI A€ATCJIBHOCTHU
o0yuarmuxcst
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Tema OcHoOBHOE co/iep:KaHue OcHoBHBIC BUADLI 1eTEJILHOCTH
00y4arouuxcs
IloBTOpPEHME IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTUKA. | IIOBTOpPATH HM3y4eHHOC W BBICTPAMBATh CHCTEMY

Kypca 8 kiacca
(49)

Onepanuu Haa coObITHSIME. He3aBUCHMOCTE COOBITHH.

3HaHUM.

Pematpb 3a1a4m Ha 1peACTaBICHUE U ONMCAHUE JTAHHBIX.
Pemiate 3ajaum  Ha  HaXOXICHHUE BEPOSTHOCTEH
OOBEIMHEHUS W TIEPECEUCHHs] COOBITUH, B TOM YHCIIE
HE3aBUCHMBIX, C  HUCIOJb30BAaHUEM  TIpapHUuecKux
IIPEICTABIICHUN U IepeBa CIIy4allHOTO OIIbITA.

PemaTh 3agaum Ha nepeducieHue KOMOMHaUui (ducnia
IEPECTAaHOBOK, 4YHUCJIa COYETAaHUM), Ha HaXOXACHUE
BEPOSATHOCTEN COOBITHI C MPUMEHEHUEM KOMONHATOPUKH,
B TOM YHCJI€ C HCII0JIb30BaHUEM TpeyrojbHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 )

Kombunaropnoe mnpaBuino ymHOxeHus. IlepectaHOBKH.
@akropuas. CoyeTaHuss U YUCIO COYECTAHWU. IpeyeonbHux
Ilackana. Ilpaktuyeckas paboTta «BerauciieHre BEpOSITHOCTEH
C MCIOJIb30BaHUEM KOMOMHATOPHBIX (PYHKLMH 3JIEKTPOHHBIX
Ta0IUI.

OcBauBaTh Ha  0a30BOM  yYpOBHe  NOHSATHSA!
KOMOWHATOPHOE MPAaBHJIO YMHOXXEHHS, YIIOPSI0YCHHAS
napa, Tpoiika 0O bEKTOB, IepecTaHOBKA, (PaKTOpHAT YHCIIA,
COUYETaHUe, YUCIIO COYETAaHUU, mpey2onbHuk llackans.
Pemats mpocreiiliMe 3ajayd  Ha  TEPEUYHCICHHE
YIIOPSIOYEHHBIX TIap, TPOEK, TIEPEUNCIIEHUE IePECTAaHOBOK
U COYETaHMH »HIIEMEHTOB pa3JIMYHBIX MHOXECTB (IO
oOpasiry).

Pemats mpocreiilume 3agauM Ha NPUMEHEHHE YHCIA
coyeTaHuil B anredpe (COKpal€HHOE YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBSIOUIEH MTOMOIIIBIO).

Pemath, mnpuMeHsii KOMOMHATOPUKY, 3aJauyd  Ha
BBIUMCIIEHUE BEPOSATHOCTEH, B TOM YHCJIE C IOMOIIBIO
JIEKTPOHHBIX TAOJIUI] B XOZE MpakTHYeCKoW paboThl (C
BHU3YaJIbHOU OTIOPOHA).
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Tema

OcHoOBHOE co/iep:KaHue

OcHoBHbIE BU/BI 1eTeJIbHOCTH
00y4arouuxcs

I'eomeTpuueckast
BEpPOSAATHOCTH
(4 4)

T'eomempuueckas seposmuocmo. Cnyuatinviii 6b100p MOYKU U3
@ueypel Ha niockocmu, U3 OMpesKa, U3 0yeU OKPYHCHOCHIU.

Ocsausamp nonamue 2eoMempuiecKoll 8eposmHOCmU.
Yuacmeosams 6 obcyncoenuu pewenus zaoauu na
HAX0JICOEeHUe 8ePOSIMHOCHEN 8 ONbIMAX, NPeOCnaBUMBIX
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, Kpyed, Ompe3Kad uiu
Oy2eu OKPYAHCHOCU, YUCTI0B020 NPOMEINCYMKA

HcnuiTanus
bepunyiuiu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 TIEPBOTO
ycnexa. Wcneitanus bepHymiu. BepositHocTu coObITHUH B
cepun ucnbiTanuii bepaymmu. [IpakTrueckas pabora
«HcnbiTanus bepuymm».

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCHBITAHUH (YCIIEX U HEy/aya),
cepusi MCHBITAHWM, HACTYIUICHHME MEpBOro yclexa
(meynaum), cepus ucnbiTanuii bepuymim.

Pemiate  mpocreiimime  3aJa4d HA  HAXOXIACHUE
BEPOSATHOCTEW COOBITHII B CEpUU HCHBITAHUI 10 TIEPBOTO
ycriexa, B TOM YHCIe C MPUMEHEHHEM (OPMYIIbI CyMMBI
TeOMETPUUYECKOI mporpeccuu (C OMopoi Ha CIPaBOUYHYIO
“H(pOpMAIIHUIO).
Pemate mpocreiiue

3aJ1a4YM Ha HaXOXACHUC

BEPOSTHOCTEM  DJIEMEHTapHbIX COOBITUH B  CepuUH
UCIBITAaHUN bepHy/uIM, Ha HaXOXXIEHUE BEPOSATHOCTU
ONPEACNIEHHOTO YHCJIa YCIEXOB B CEPHUM HCHBITAHUN
bepnynnu (¢ BU3yanbHOI onopoii).

H3yuarh B X01e NpaKkTH4ecKoil padoThl, B TOM YHCIIE C
MTOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSTHOCTH B
cepuu ucnblTaHui beprymm

Cayuaitnas
BeJIMYUMHA

(6 1)

CrnydaiiHass BENMYMHA W pacHpesesieHHe BEpOSITHOCTEM.
MareMatnueckoe OXHJIAHWE W JHUCIEpPCHs  CIy4alHOU
BeNMYMHBL. [IprMeppl MaTeMaTHUECKOro OXHUAAHUA Kak
TEOPETUYECKOT0 CPETHEro 3HAYCHUS BEIMYMHBI.

[TonsiTue o 3akoHe OoybmUX uncen. 3mepenue BeposTHOCTEH
¢ momol1kko yacToT. [IpumeHeHne 3aKkoHa OOIBIINX YHCEN.
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OcsBoutb Ha 0a30BOM YpPOBHe NOHSATHSA. CiIydaiiHas
BEJIMYMHA, 3HAYEHUE CIIy4aliHON BEJINYMHBI,
pacrpeneiieHue BEpOsTHOCTEM.

HM3yyare u oOcyxkaarb TIpuUMEpbl JHUCKPETHBIX U
HEMpPEPBIBHBIX CIYYalHBIX BEIUUYUH (POCT, BEC YEIOBEKA,
YUCJIIEHHOCTh HACEJIEHUS, IPYyTrue N3MEHUYNBbIC BEITMYHHBI,
paccMaTpUBaBILIMECS B Kypce€ CTATUCTHKH), MOJEIbHBIX
CIIy4alHBIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU




Tema

OcHoOBHOE co/iep:KaHue

OcHoBHbIE BU/BI 1eTeJIbHOCTH
00y4arouuxcs

onbITaMu (OpocaHWe MOHETHI, WIPaJbHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBatp Ha  0a30BOM  YpPOBHe  INOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4alHOW BEIUYMHBI Kak
TEOPETHUYECKOE CPEIHEE 3HAUCHUE, JUCIIEPCHS CIIydallHON
BEJINYMHBI KaK aHAJIOT AUCIEPCUH YMCIOBOI0 Habopa.
Pemare 3agayM Ha BBIYMCIEHUE MAaTEMaTUYECKOTO
OKMUJAaHUs MW  JUCHEPCUM  JUCKPETHOM  CIIy4aliHON
BEJIMYMHBI 110 33JaHHOMY DPACIPEIEICHUI0, B TOM YHCIE
3aJa4, CBSI3aHHBIX CO CTPAXOBAaHUEM M JOTepesiMH (C
HaIpPaBJISIOLIEH TOMOILBIO).

3HAKOMHMTBC C MAaT€MaTUYECKUM OXHUJAHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeneieHuil, B TOM YHUCIIE
pacipeneneHus CirydaiiHON BEJIMUYMHBI «YHUCIIO YCIIEXOB» B
cepuu ucnblTaHuii bepHymm.

M3yyars yacToTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJIMUNHY.

3HAKOMHUTBLCA C 3aKOHOM OoJbiiuX uucen (B Qopme
bepuynnu): npu OodbIIOM 4YHCIE ONBITOB YacToTa
COOBITHS OJIM3Ka K €T0 BEPOSTHOCTH.

PemaTh 3a1a4n Ha I3MEPEHHUE BEPOATHOCTEH C TOMOIIBIO
4acTOT (C HAIPABJISIOIEH TTOMOIIIBIO).

O0cy:kaaTh poJib 3aK0HA OOBIINX YUCET B 000OCHOBAaHUHU
9aCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cyxnaTh 3aKoH OOJBIIMX 4YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MEHUUBBIX SIBICHUSX,
pOJb 3aKoHA OOJBIIMX YHCEN B MPHUPOJE U B KHU3HH
YeI0BEKa.
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Tema OcHoOBHOE co/iep:KaHue OcHoBHBIC BUADLI 1eTEJILHOCTH
00y4arouuxcs
O6o01menue, IIpencraBinenne  paHHbIX.  OmnucarenpHas — craTUCTHKA. | IIoBTOpPATH HM3yYeHHOC W  BBICTPAMBATh CHCTEMY
KOHTPOJIb BepositHocTh CIIy4ailHOTO COOBITHSI. DNEeMEHTHI | 3HaHMIA.
(10 v) koMOuHatopuku. CiydaiiHble BEJIMUYUHBI U paclpeaeeHusl. PemaTh 3a1a4u Ha NIpeACTaBICHUE U OMKUCAHUE JTAHHBIX.

PemaTh 3a1aum Ha HAXOXKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMU COOBITHSIMH, BEPOSTHOCTEH
OOBCTUHEHUST W TEPecedeHUs] COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OTBITaX C CEPUSMU CIyYailHBIX UCTIBITAHUN
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