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I[TOACHUTEJIbHA 3AIIMCKA

Pabouass mporpamma mno MaTeMaTuKe JUIsi OOYYalolUMXCsi C 3aJep>KKOU
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 001IEro 00pa3oBaHus
MOJIrOTOBJIEHa Ha OCHOBe @DeaepanbHOTO TOCY/IapCTBEHHOTO 00pa3oBaTEIbLHOTO
cTaHjapTa oCHOBHOTo obiiero oopazoBanus (I[Ipukaz Munnpocsemienus Poccuu ot
31.05.2021 r. Ne 287, zapeructpupoBaH MHUHHUCTEPCTBOM IOCTHIIMH Poccuiickoi
®enepanuu 05.07.2021 1., per. Homep 64101) (nanee — ®I'OC O00), DenepanbHoit
aJanTUPOBAHHOW 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOI'O OOILEro 00pa3oBaHUS
s OOyYarommxcsi C OTpaHHUYEHHBIMH BO3MOXKHOCTAMU 310poBbs  (IIpukas
Munnpocsemenust Poccun ot 24 Hos10pst 2022 r. Ne 1025), @enepanpHoit paboueii
MporpaMMbl  OCHOBHOTO  00miero oOpa3oBaHWsi 1O  y4eOHOMY  TMpEIMETy
«Maremartuka», @enepalbHON MPOrPAMMBI BOCIIUTAHHUS, C YYETOM PACIPEICICHHBIX
M0 KjaccaM IpOBepsAEMbIX TpeOOBaHUN K pe3yibTaTaM OcCBOeHHS DenepanbHOi
aJIalITUPOBAHHON 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs
U1 00yYaromMxcsl ¢ 3aJIepKKOU MCUXMUYECKOro pa3BuTus. B paboueil nmporpamme
YUTEHBI UJI€U U NoJIoKeHHs KoHIenuuu pa3BUTHS MaTeMaTHUYECKOro 0Opa3oBaHUs B
Poccuiickon denepanum.

OO0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka

VYuebnsiii mpeamer «MareMaTukay BXOAUT B TPEIMETHYIO 00JacTh
«Marematuka u wuHpopMatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHLHOU
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS
QNropuTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEMHEBHON xku3HM oOydatomuxcsa ¢ 3I[IP. VYueOHbli mnpeamer pa3BuBaeT
MBIIUIEHHWE, MPOCTPAHCTBEHHOE BOOOpa)keHHE, (PYHKIIMOHAIBHYIO T'PaMOTHOCTD,
YMEHUST  BOCIPUHUMATh W KPUTUYECKH  aHAJU3UPOBaTh  MH(pOpMAIUIO,
MPEACTABICHHYIO B PA3JINYHBIX (pOopMax.

OOyueHne MaTeMaTHKE €T BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAlMOHAIbHYIO M HMH(POPMATUBHYIO peyb, YMEHHE OTOupaTh Haunbosee
NOJXOJSIINE S3bIKOBbIE, CUMBOJIMYECKUE, Ipapuueckue CpeicTBa sl BBIPAKEHUS
CY>KJIEHUW U HATJISHOTO UX TIPE/ICTABIICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABIIsIeTCS  o0llee 3HAKOMCTBO C METOAAMM [O3HAHUS  JIEWCTBUTEIBHOCTH,
MpeJICTaBICHHUE O MPEAMETE U METO/IaX MAaTEMAaTUKU, UX OTJIMYUI OT METOJIOB JIPYTHX
€CTECTBEHHBIX U T'YMaHUTApHBIX HAayK, 00 OCOOEHHOCTSIX MPUMEHEHHUS MATeMaTHKU
JUISL pelIeHUs] HAy4YHbIX M MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MaTeMaTHYECKOe
o0Opa3oBaHKe BHOCUT CBOM BKJIaJ B (hOpMUPOBAHKE OOILEH KYJIbTYPhl YEIOBEKA.

N3yyeHue maTeMaTHMKUA TakXe CIOCOOCTBYET 3CTETHMUECKOMY BOCIHUTAHHIO
YeJIOBeKa, MOHMMAaHHWIO KpacoThl M U3AIIECTBA MAaTEMaTHYECKUX PACCYXKIACHUIA,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oOyudeHus mnpeamety «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX OTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnanenne
y4eOHBIM MpeaMeToM «MaTeMaTHKay MPEACTABISET ONPEACICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcst ¢ 3[IP Hanbosnee BbIpa)k€HbI OTCTABAHUS B
Pa3BUTUU CIIOBECHO-JIOTHUECKUX (OPM MBIILICHUS, MO3TOMY aOCTpakTHBIE U
OTBJICYEHHBIE KaTErOpHMH UM TPYAHOJAOCTYNHBI. B Toe Bpems Npu crnenualbHOM
oOyueHuu OOydvarouiecss MOTYT BBIIOJHATH 3aJaHus 1o ainroputMmy. OHH
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJOTHUYHOE 3aJIaHHE
yCBOEHHOro crioco0a pemieHusi. CHIKEHHE Pa3BUTHSI MBICIUTEIBHBIX OIepanui u
3aMEJIEHHOE CTAHOBJICHUE JIOTMUECKUX JEWCTBUM MPUBOIAT K HEAOCTATOYHOMU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4€OHBIX NEUCTBUM. Y 0Oydarommxcs 3aTpyIHEHBI
CUETHBIE BBIYHMCIICHUS, IPOU3BOJMMbBIE B yM€. B NMHCHbMEHHBIX BBIYMCICHUSX OHHU
MOTYT MpPOIYyCKaTh OJUH W3 MPOMEKYTOUHBIX MaroB. Ilpu pabore ¢ 4YuCIOBBIMU
BBIPDOKCHHUSIMHU, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YAEpKUBATh IMPABUIIbHBIN
nopsiiok aercteuid. [Ipu ynpoiennu, npeoOpa3oBanuu BeipakeHui yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO IMPHUHATh PELIEHUE O MOCJIEA0BATEIBHOCTU BBINOJHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSIET YCBOCHHS HAaBBIKA PEHICHUS
YpPaBHEHHUM, HEPABEHCTB, CHUCTEMBI ypaBHEHHU. VM MalOgOCTYNHO COBepIIEHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpalMii, HEIOCTATOYHAas
O00OOILIEHHOCTh MBIIIJICHUS 3aTPYJHSIOT H3ydeHHe TeMmbl «DyHKUuu»: mpu
onpeneneHu  (QYHKUMOHAIBHOM 3aBUCHMOCTH, TpU ONUCAaHUM TpadudecKon
CUTYaIINH, UCTIONB3YsI T€OMETPUUECKHUH, anreOpandeckuii, (PyHKIIMOHATBHBIN SI3bIKU.
Hepenko yuamiyecst He BUAAT pa3HUIBl MEXKIY 00JIACThIO ompezesieHuss GyHKUUU U
00J1aCThIO 3HAYEHUH.

Pemenne 3amad conmpspkeHO € TPYAHOCTAMU O(QOPMIICHHS KpPaTKOM 3aIucH,
MIPOBEJICHUS aHAJIN3a YCJIOBUS 33aJ]auH, BbIICJICHUS CylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsArOTCS claelaTh YMO3aKIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAJIBHBIE CIIOCOOBI  pPEIICHHS, HWHOTJAa OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reomeTpuueckoro Marepuana oOyvatroumecs ¢ 3IIP
CTAJIKUBAIOTCS C  TPYAHOCTBbIO  JielaThb  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyk1eHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUN
NPUBOJUT K OIIMOKaM B pEIIeHWH TeoMeTpuueckux 3amad. OOydaromuecs MOryT
MOJIMEHUTH (POPMYITy, HEMPABUIBLHO MPUMEHUTH Teopemy. K cepbe3HbIM ommlOkaM B
pelmIeHMM  337a4  IPUBOAAT  HEJOCTAaTOYHO  pa3BUThle  IPOCTPAHCTBEHHBIE
npenacraBieHus. UM C10HO BBIOTHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aIOMUHAHMSI U BOCIIPOU3BEIECHHS Y4eOHOT0 MaTepHaia CHUKEHBI 10
MpPUYMHE CJIA00OCTH MHECTHUYECKOM JIeATEeNIbHOCTH, CYXKEHUA o0bema MaMsTH.
O6yuaronumest ¢ 3P TtpeOyercs Oombllie BpeMEHU Ha 3aKpeIUICHHE MaTrepuala,
aKTyanu3alus 3HaHUM 10 Orope IpH BOCIIPOU3BEICHUU.

Jlnst mpeo1osieHust TPYIHOCTEHN B M3y4eHUH yueOHoro nmpeamera «MaTemaTuka»
HeoOxoauMa ajanrtanusi o0bemMa M XapakTepa yuyeOHOro marepuana K
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[O3HABaTEJIbHBIM BO3MOXHOCTAM yuamuxcsi ¢ 3IIP. Crnenyer yueOHbIN Marepual
MPENOJHOCUTh HEOOJBIIMMHU TMOPLUAMH, YCIOXHSS €ro IMOCTENEHHO, N3bICKUBATh
cnocoObl  ajanTalMy  TPYJAHBIX 3aJaHUi, HEKOTOpblE TEMBbI JaBaTh Kak
O03HAKOMMUTEJIBHBIE; UCKIIKOYATh OTEJIbHBIE TPYIHBIE JOKA3aTENbCTBA; TEOPETUYECKUI
MaTepUaAl PEKOMEHIYETCA H3ydaTb B IPOLECCE INMPAKTUYECKOU IEATEIBHOCTH I10
pemieHnto  3agad.  OpraHM4ecKoe €IUHCTBO IMPAKTUYECKOM M yMCTBEHHOMN
JACSTENIbHOCTH YYaIlllUXCs HAa YpOKax MaTeMaTHKH CIOCOOCTBYIOT NPOYHOMY H
CO3HATEJIbHOMY YCBOCHUIO 0a3MCHBIX MaTEMaTUUECKUX 3HaHUN U YMEHUI.

IIeJII/I U 3aqa4Ym U3y4CHus y‘l€6HOI‘O npeameTa «MarTemMaTuKa»

[TpuopuretHbIMH yensamu 00ydeHns MaTeMaTHKe B 5—9 Kinaccax sSBISIOTCS:

* (GhopMUpPOBAHUE LEHTPAIBbHBIX MATEMAaTUUECKUX TMOHSITHN (YKCIIO, BEIWYUHA,
reoMeTpuyeckass  ¢urypa, IIEpEMEHHAH, BEPOSATHOCTb, byHKLIHSA),
o0ecrneunBaOIIMX MPEEeMCTBEHHOCTh U TEPCIEKTUBHOCTh MaTEMaTUYECKOTO
oOpazoBanus ooyuaronuxcs ¢ 311P;

* noasenenue ody4daronuxcs ¢ 3[1P Ha 7ocTymHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIETO MUPA, TOHUMaHUE MaTeMaTHUKU KaK
4acTH 00IIIeH KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTUE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIILICHUS, THTEpECca K U3yYCHUIO MaTEMaTHKH;

* ¢opmupoBaHue (YHKIIMOHAIHLHOM MaTeMAaTUYECKOM TIPaMOTHOCTH: YMEHUS
pacmo3HaBaTh TNPOSBICHUS  MATEMAaTHYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIUSIX U TIPU U3YUCHUU IPYTUX
y4e€OHBIX TMPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MAaTEMAaTUKH W CO37aBaTh MAaTeMaTHUECKHE
MOJIeNIA, TPUMEHSTh OCBOEHHBIM MaTeMaTHYECKHMl armapaTr s penieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/la4, WHTEPNPETUPOBATh U  OIICHUBATh
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne ATUX 1eseil 00eCIeUrBaETCs pEIICHUEM CIETYIONTUX 3a0ay.

» dopmupoBath y oOydaronuxcs ¢ 3[IP HaBblkM yueOHO-TIO3HABATEILHOMN
JEATEIIbHOCTH: TUUIAHUPOBAaHUE paldOThl, MOWCK palMOHAJBHBIX TyTeH ee
BBITIOJTHEHHSI, OCYIIECTBICHUS CAMOKOHTPOJIS;

" crocoOCTBOBAaTh MHTEIUICKTYyaIbHOMY pa3BUTHIO, (OPMUpPOBATH KayecTBa,
HEO0OXOIMMbIC YEJIOBEKY JIJIsi TIOJIHOLICHHOM KHU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUUYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUHA, TPOCTPAHCTBEHHBIX MPEACTABIECHUM, CHIOCOOHOCTU K MPEOI0JICHUIO
TPYIHOCTEW;

* (GopMHpPOBATH KIIOYEBBIC KOMIIETCHIIMU YyYaIlUXCS B paMKaxX MPEIMETHOM
obnactu «Maremartuka 1 HHGOPMATHUKAY,

" pa3BUBATh MOHATUITHOE MBITIUICHUS 00ydatontuxcs ¢ 311P;



" OCYILIECTBIISITh KOPPEKLMIO O3HABATEIbHBIX IpoleccoB obyyarouuxes ¢ 3I1P,
HEOOXOJUMBIX [UJIsl OCBOCHHSA NPOrpaMMHOTO MaTepuaia M0 Yy4eOHOMY
pEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNIbHbIX 1e(PUIIUTOB B
OCBOEHUU NPEIIIECTBYIOLUIETO NPOrpaMMHOI0 MaTepuana y oOydaroluXxcs C
3IIP 1 HENOCTAaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH;

* copmMHUpOBATH YCTONYHMBBIA HHTEPEC YUALTUXCS K TPEIMETY;

" BBISBJIATH U PA3BUBATh MATEMATUYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpkKaHUS Kypca MaTeMaTukud B 5—9 knaccax: «Hucna u

BBIUHCICHUS», «ANredpa» («Anredpamdeckue BBIPOKEHUS», «YpaBHEHUS W
HepaBeHCTBa»), «DyHkium», «['eomerpus» («['eomerpuueckue QUIypsl U UX
CBOMCTBay», «I3MepeHne reOMETPUUECKUX BETUUHHY), «BEpOATHOCTh U CTaTUCTUKAY.
JlaHHbIE TUHUU PAa3BUBAIOTCS NApaJJIENbHO, KaXKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTE U
B3aumozeiictBuu. Kpome »53TOro, ux oOBEOUHSET JOrMYecKas COCTaBISIOLIAs,
TPaJAULIMOHHO ITPUCYIIAs MAaTEMATUKE U IPOHU3BIBAIOIIASL BCE MATEMAaTUYECKNE KYPChI
u conepxkarenbHble uHuU. ChopmynupoBanHoe B DenepaabHOM IOCyAapCTBEHHOM
0o0pa30BaTeNbHOM CTaHAApTe OCHOBHOI'O 00IIero oOpa3zoBaHUs TPeOOBAaHUE «YMETb
OIEpUPOBATh MOHATHUIMU: ONPEIAECIECHUE, aKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MWCTUHHBIE W JIOKHBIE BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPHl U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHKS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a pOpMHUPOBAHUE JJOTUYECKUX YMEHUHN paclpeeisieTcs 0 BCEM rojiam
00y4eHHs Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yjibTaTaM
ocBoenus [IpumepHoil paboueld mporpamMmsl, pacnpeaeaEéHHbIM M0 rogaM 00y4YeHus,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIbHBIM
BolpocaM oOywaromuecss oOpaljaiuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHUE
MAaTE€MaTHUYECKUMH TMOHATUSMH W HABBIKAMHU OCYIIECTBIBUIOCH MOCIEAOBATEIBHO U
MOCTYyNaTeNIbHO, C COOJIOJEHUEM MpPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOUAJIMCh B OOLIYIO CUCTEMY MaTeMaTHUYECKUX IPEACTaBICHUI 00ydaromuxcs ¢
3I1P, pacmmmpss u yrinyoussisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsizu. O0Ime
eI u3ydeHus: yueOHoro mpenmera «Martematvkay mpenctaBieHsl B [IpumMepHoit
pabouei mporpaMmmMe OCHOBHOI'O 00IIIero 00pa3oBaHuUs.

Oco0eHHocTH 0TOOpPa M alaNITALMHU Y4eOHOr0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue ydeOHOMy mpenmery «MaTemaTuka» CTPOUTCS Ha CO3AAHHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUSI TPOTPAMMHOTO MaTepuaia oOyJaroruMucs ¢
3I1P. Bonblioe BHUMaHue yaensieTcs 0TOOpY yu4eOHOro Marepuana B COOTBETCTBUU C
MPUHIUIIOM JIOCTYIMHOCTH MpPU COXPAaHEHUH OOIIero 0a3oBOro YypOBHS, KOTOPBIM
JTOJDKEH 110 COIEPIKaHUI0 U 00BeMY OBITh aJaliTUPOBAHHBIM 17151 0Oyuatomuxcs ¢ 3[1P
B COOTBETCTBUM C HMX OCOOBIMH 00pa3oBaTelbHbIMM TOTpeOHOCTsIMU. Crenyer
o0JierunTh OBJaJieHue MaTepuanom oOyvatrouumuca ¢ 3IIP mocpeacTBom ero
JETANbHOTO OOBSICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
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B IPUMEHEHUU 3HAHUM, MCIONb3ys IMPUEMBl aKTyalIu3alMM (BHU3yalbHas OIOpa,
aMsITKa).

[Iporpamma npenycMaTpuBaeT BHECEHHE HEKOTOPBIX U3MEHEHUI: YMEHBIIEHUE
o0bEMa TEOPETUUYECKUX CBEICHUHN, BBIHECEHUE OTJIENbHBIX TEM MIIMIIENIBIX PA3/IETIOB B
MaTepuaibl 115 0030pHOT0, 03HAKOMHUTEIIBHOTO U3yUYEHUS.

N3meHenust nporpamMmsbl B 5-9 kjaccax

Mamemamuxka ¢ 5 u 6 knaccax

B 03HAKOMHUTENBHOM IIJJAHE PEKOMEHAYETCS HW3y4aTh CIEAYIOIIUE TEMBI:
«Pumckass nymepauus», «PaBHbie ¢Qurypep», «uaumnap, konyc, map», «Kyow,
«IIpssmoyronpHbI Mapamienenuneny, «llepemenienne no KOOPANHATHOW NPSIMON»,
«Mopayne uncna», «YucioBble MpoMEXYTKH»; «MacmTtad» (M3ydaercss B Kypce
«I"eorpadusy); «M300paxenrue reoMmeTpuiueckux (HUryp Ha HEJIMHOBAaHHON Oymare ¢
UCIIOJIb30BAaHUEM  LIMPKYJIsS, JIMHEHKH, YrOJIbHUKA, TPAaHCIOPTUPa», «JlnuHa
OKpyxHOCTH», «Ilmomans kpyra», «llapamnensHsie npsmbie», «IlepneHauKysipHbIE
npsamelie», «OceBas U LNEHTPAJIbHAsT CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE JAECSITUYHBIE ApoOu. JlecaTnyHOe NpUOIHMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophl).

Cneagyer yMEHBIINTHh KOJIMYECTBO YAacOB Ha CIEAyIOIIHME Tembl: «PerieHue
JOTUYEeCKur 3amau», «J{muHa otpeska», «lllkambl»y, «PacnpenenurenbHbI 3aKOH
YMHOXEHHUS», «3aluch MPOU3BEAEHUS ¢ OyKBEHHBIMU MHOKUTEIIMIY, «[locTpoeHue
KOH(Urypanuii U3 yacteil npsaMon, OKPY>KHOCTHM Ha HEIMHOBAHHOW M KJIETYATOU
Ooymare», «Jlenurenu u kpatHeie. [IpusHaku aenumoctn», «HanOonbmmii oOmmi
JeNuTeNb U HauMeHbllee oliee KpaTHoe. JleTMMOCTb CyMMBbI U HPOU3BEICHUS».
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTeloy», «HaxoxkieHne yacTi 1eaoro 1 Leaoro
no ero yactu». «OKpyrieHue AecITUYHBIX apoOei». «PerieHue 3amad nepedopoM
BCEX BO3MOKHBIX BapHaHTOBY». «CocTaBieHHE OYKBEHHBIX BBIPAXEHHUM IO YCIOBHUIO
3ajaurn». BeicBOOOIMBIINECS Yachl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Hayaje u
KOHIIE Y4eOHOT0 T0/1a), Ha U3yueHre Hanboee TPYAHBIX U 3HAUUMbIX TeM: B V KJiacce
— Ha peuIeHne ypaBHEHU, IpUBEACHUE TpOoOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JeJIeHue JAECATUYHBIX JIpoOeii, u3MepeHue yrioB; B VI kiacce — paeucTBus ¢
MOJIOKUTENbHBIMA U OTPUILIATEIIbHBIMU YUCIIAMH, PEUICHUE YPABHEHHM, CIIOKEHHUE U
BBIYMTAHHUE YHCEN, COJIEPKAIIUX LEIYI0 U TPOOHYIO YacTh, HA YMHOXEHUE U JCJICHHUE
OOBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HAKOMHUTENBHOM IIJJAHE PEKOMEHAYETCS HW3y4aTh CIEAYIOIIUE TEMBI:
«ppaunonanbHble uncia. JleicTBuTeNnbHbIe ynucia», «CpaBHEHUE IEMCTBUTEIbHBIX
yucen, apumeTrueckue ACHCTBUS C NEUCTBUTENbHBIMU uuciaamMmuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUU KBaApaTHOTO KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUH TPETHEN U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYHKIUA Y
=Vx u ee rpapuk», «llorpemrHoCTs M TOYHOCTb NpUOTIKEHUs», «UeTHble U
HeueTHble QyHKIMNY», «DyHKIMA y=x"», «DyHKIus y= ax?, ee rpaQuK U CBOKCTBA.
I'paduxu QpyHKuMit y= ax? + N 1 y=a(x-M)?, «YpaBHEHHUE C ABYMS IEPEMEHHBIMU M €70
rpaduky», «['paduueckuii cnocod pelleHus cUCTeMbl ypaBHeHUI», «300pakeHue



YJIEHOB apU(PMETUUECKON U TEOMETPUUYECKON ITPOrpeccuii TOUKaMy Ha KOOPIWHATHOU
IUIOCKOCTHU. JINHEMHBIN U SKCITOHEHIMAIBHBIA POCT. CII0KHBIE IIPOLIEHTHI.

Cnegyer yMEHBIIUTh KOJMYECTBO YacOB Ha HU3ydeHHE TeM: «DopMyiib»,
«/lokazaTenbCcTBO TOXKIECTB», «JIMHENHOE ypaBHEHME C JBYMs HEU3BECTHBIMUY,
«I'padux nuHEHHOTO YypaBHEHHS C IBYMS MEpPeMEHHBIMI», «I paduueckoe pemieHue
JMHEHHBIX YpPaBHEHUI U CHCTEM JIMHEWHBIX YpaBHEHUID», «CBOMCTBA KBaApaTUYHOU
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHIYETCS HKCIOJb30BaTh: I JIydlled
npopaboTKu Hambojee BaXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE NIEUCTBUS ¢ po0smu», «[IpuMeHeHne cBOMCTB
apu(PMEeTUYECKOr0 KBAJAPAaTHOTO KOPHS»; Ha TOBTOPEHHE, pEUICHHE 3ajad,
peoOpazoBaHuE BBIPAXKEHUM, a TAK)KE Ha 3aKPEIJICHUE U3YYEHHOIO0 MaTepuara.

TI'eomempusn

Crnenyer OCHOBHOE BHHMAHME YJEIUTh IIPAKTUYECKON HAIPaBIEHHOCTH Kypca,
UCKJIIOYMB M YIOPOCTHB HauOOJiee CIOKHBIM JUIsl BOCHPUATHUS TEOPETHUECKUN
matepuan. Ha ypokax reomeTpuum HEOOXOAMMO MaKCHUMAaJbHO HCIIOJIb30BATh
HarJsigHble CcpeicTBa OO0ydeHHs, Oosbllie MPOBOAUTH NPAKTUYECKUX paboT ¢
yyalumucs, pemartsb 3agaud. CTpOUTh pelIeHUe 3aa4 Ipu MOCTOSSHHOM 00pallleHun
K HaIJISIIHOCTU — PUCYHKAM U YEPTEkKaM.

O3HaKOMHUTENBHO NaThb TeMbI: «T€OpeMBbl M J10Ka3aTeNIbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO  OT NOPOTUBHOTO», «CyIIEeCTBOBAaHWE W  €IMHCTBEHHOCTH
IIEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTpud4eckux Mecr», «Meton yAaBOeHUs
Menuansl»y, «Teopema Paneca U TeopeMa 0 NPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TPeyrojbHUKay, «/I3MeHeHue TPUroHOMETPUUECKUX (PYHKIIMH MTPU BO3paCTaHUU
yraa», «®opMylbl s paguycoB BIIMCAHHBIX M OIMCAaHHBIX OKPYKHOCTEHN
MPAaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHUE MpsAMOW», «/[BrxkeHue», «CBoHCTBa
IBWKEHUA», «Teopema 0 MPOU3BEACHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPATE KaCaTEIbHON.

CrenyeT yMEHBIIUTh KOJIMYECTBO 4YAacOB Ha M3ydyeHUE TeM: «CMMMETpHYHBIC
¢urypbl. OCHOBHBIE CBOICTBA OCEBOM CUMMETpUn», «LleHTpanbHas CHMMETpUD,
«lTapamnensubii  mepenoc», «lloBopor», «IIpeoOpazoBanue mnomobus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4M HA ITOCTPOCHUE C IMOMOIIBIO
LUAPKYJs W JIMHEHKW», «JlekapTOBBI KOOpPAMHATBI HA IUIOCKOCTH», «Pemenue
TpeyroJbHUKOBY, «[lomooue dpurypy.

BricBoOoaMBIIIMECS Yachl HCIIOJIB30BATh HA PEILICHUE 3a/1a4 U TOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBsi3u ¢ TeM, YTO AAHHBIM KypcC BbI3bIBACT HAMOOJbBIINE CIOKHOCTH MAJIS
oOyuatomuxcst ¢ 3I1P, cBsizaHHbIE CO CHM)KEHHBIM YPOBHEM pPa3BHUTHS CJIOBECHO-
JIOTUYECKOT0 MBIIIJICHUs], €r0 M3Y4YeHHE JOJHKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYIIHOM I Y4Y€HUKOB Marepuaie. OCHOBHOE BHHMAaHHUE CIEIYET YIEIUTh
paszmenaM, CBA3aHHBIMM C ITIOBTOPEHUMEM IIPOWJIECHHOIO MATEPHUANIA, YBEIWYUTH
KOJINYECTBO YNPAXHEHUM U 3aJaHUM, CBSA3AHHBIX C NPAKTHUYECKOM IEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumMo nepecMOTpeTh COJEp)KaHUE TEOPETUYECKOro Marepuaja Hu
XapaKTep €ro MU3JIOKECHMS: TEOPETUYECKUN MATEpHUANl IPEINOJHOCUTH B IIPOLIECCE
peleHns 3a7a4 W BBINIOJHEHUs 3aJaHUK HArIsagHO-IIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHMS CIOXKHBIX (POPMYJ, pElIeHUS HEeCTaHAAPTHBIX,
TPYROEMKHUX 3aaHuM. P TeM cietyeT n3y4aTh B 03HAKOMUTEIIBHOM ILUIAHE.

[IporpaMma mpemocTaBisieT aBTOpy pabodeil mporpamMmbl  CBOOOIY B
pacmpe/ielieHny MaTepuaia Mo 4eTBepTsaM (TpuMmecTpam). PacmpeseneHne BpeMeHH
Ha W3Y4YCHHE TEM B TEYCHHE YYEOHOrO TO/Ja CaMOCTOSTEILHO ONpPEaesIeTCs
o0pa3oBaTeNbHON OpraHu3anreil U 3aBUCUT OT 0COOEHHOCTEH TPyl 00YJarOIIUXCsI
¢ 3I1IP u ux oco6sIx 00pa3oBaTEIbHBIX MOTPEOHOCTEM.

Buabl nesareasHocTu od0yyaromuxcs ¢ 3IIP, o00ycioBi1eHHBICOCOOBIMU
o0pa3oBaTeibHBIMHU NMOTPEOHOCTAMHU U 00ecreYnBaIONIue
OCMBICJIEHHOE OCBOCHHUE COJIEP:KaHUU 00Pa30BaHUs 10 NPeAMETY
«MaTtemaTuka»

Conepxkanue BUAOB jAesiTenbHOCTH oOydarontuxcsi ¢ 3IIP onpenensercss ux
0CcOOBIMH 00pa30BaTENbHBIMH MOTPEOHOCTAMH. [IOMHMO HIMPOKO HCIOJIB3YEMBIX B
AOII OO0 o6mux st Bcex o0ydaroumxcsi BUAOB ACSITEIbHOCTU CIAEAYET YCUIHTh
BU/IbI A€SATEIBHOCTU CHEU(PUYHBIC ISl TAHHON KaTeropuu JAeTel, o0ecrneunBarome
OCMBICJIICHHOE OCBOCHHE COJEpXaHUs oOpa3oBaHMsl MO MpeIMETy: YCUJICHHE
IIPEAMETHO-TIPAKTUYECKOM JEATEIbHOCTH C AaKTHBU3ALMEH CEHCOPHBIX CHUCTEM;
4epelOBaHUE BHUJAOB JICSATEIBHOCTH, 3aJCUCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepuasa ¢ OIOpOi Ha alrOPUTM; «IOLIArOBOCTh» B U3yYEHUN
MaTepuasa; UCIoIb30BaHUE JOMOIHUTEIbHON BU3yaJIbHOU OMIOPHI (CXEMBI, IAOJIOHBI,
OTOpHBbIE TaOJHUIIBI); PEUEBOM OTYET O TPOLECCE U pe3ylbTare AeSITEeIbHOCTH;
BBINIOJIHEHHE CHELHMAIbHBIX 3aJaHui, OOECIEeUMBAIOMIMX KOPPEKLUUIO PETYJIALHNH
y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3ybTara.

Temarnueckas u TepMUHOJIOrHYeCcKas Jekcuka coorserctyer AOIT OOO.

st oOyuarormuxcst ¢ 3IIP cyliecTBEHHBIM SIBIISIIOTCS TIPUEMBI  pabOTHI €
JEKCUYECKUM MaTepuaioM 1o mnpeamety. IIpoBoaurtcs cneuuanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3yyaeMble TEpMHUHBI BBOSTCS HA MOJIMCEHCOPHOM OCHOBE, 00s13aTeNIbHa BU3yaJIbHAS
MOJJIEPKKA, aJITOPUTMBI pa0OTHI C ONPEEIIEHUEM, OITOPHBIE CXEMBI JIJIsl AKTyaJIU3aliu
TEPMUHOJIOTHH.

Mecto yueOHOr0 npeamera «MareMaTuka» B y4eOHOM ILIaHe

B coorBercTtBUM c ®DepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEero oOpa3oBaHUs y4eOHBIM mpeaMeT «MaremaTukay
BXOJUT B TMNpEeAMETHYI0 00sacth «MareMatuka M HHQOPMATHKA» U SBISETCS
oOsi3aTenbHbIM i n3yuenus. B 5-9 knaccax yueOHbIif nmpeamet «MareMaTuka»
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TPAJAUIIMOHHO M3y4YaeTcsd B paMKax CJIEAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B /-9 Kkiaccax — KypcoB «Anredpa» (BKIIOYAs SJIEMEHTHI
CTaTUCTUKA M TEOpHH BeposiTHocTel) M «l'eomerpusi». Hacrosmieil mporpammoit
BBOJIUTCS CAMOCTOSITEJIbHBIN y4€OHBIN Kypc «BeposITHOCTb U CTATUCTHKAY.

OO61Iee Ynciio 9acoB, PEKOMEHIOBAHHBIX IS MU3YYCHHS MaTeMaTHKU (0a30BbIT
YpOBEHB) Ha YPOBHE OCHOBHOTO 00I1Ier0 oOpazoBanus, — 952 gaca: B 5 kimacce — 170
gacoB (5 yacoB B HeJeno), B 6 kinacce — 170 gacoB (5 yacoB B HeJen0), B 7 Kjacce —
204 gaca (6 yacoB B Hejelno), B 8 kinacce — 204 gaca (6 4acoB B Heflenm0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIO).
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PABOYAA IIPOTPAMMA VYYEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Henn u3yyeHusi y4eOHOro Kypca

[TpropuTeTHBIMM LIETSAMU 00YUYEHHS] MaTEMAaTUKE B 5—6 Kilaccax sIBISIOTCA:

" MpojoJKeHHEe (OPMUPOBAHUSA OCHOBHBIX MATEMAaTHYECKUX MOHATUN (YHCIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), o0ecreunBarouX MPEeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs 00yUarOIUXCS;

" pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH OOydaroummxcs c
3I1P, nmo3HaBaTeNbHONW aKTUBHOCTHU, UCCIEAOBATEIbCKUX YMEHUH, HHTEpeca K
U3YYEHUIO0 MaTEMAaTHKH;

* noxaBeaeHue odyyaromuxcs ¢ 3I1P Ha 1ocTynmHOM 1151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU U OKPYKarOLIEro MUpa;

* (popmupoBaHue (QYHKIIMOHAJIBLHOW MaTEMaTHUYECKOM TI'PaAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYalLUsX,
IPUMEHATH OCBOEHHBIE YMEHMS JUISl PELICHUS NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IOJYYEHHBIE pE3yJbTaTbl M OLEHHUBaTh HMX Ha
COOTBETCTBHE MMPAKTHUUECKON CUTYyAIUH.

OcCHOBHBIE JMHUHM COAEpP)KAaHMS Kypca MaTeMaTMKH B 5—6 Kiaccax —
apupMeTnyecKkas U FeOMETPUUYECKasl, KOTOPbIE Pa3BUBAIOTCS NapaJlJIEIbHO, KaXk/1asl B
COOTBETCTBUH C COOCTBEHHOM! JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JPYIoi, a B
TECHOM KOHTAaKT€ WU B3aUMOJEHCTBUU. Takke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMUCATENbHON CTaTUCTUKHU.

N3yyenue apudmeTHdyeckoro marepuajia HauMHAEeTCsl CO CUCTEMAaTU3alluU U
Pa3BUTHS 3HAHUU O HATYpaJbHBIX YHMCIAX, MOJYYEHHBIX B HadalbHOU miKouse. [Tpu
TOM COBEpPUICHCTBOBAHWE BBIUMCIUTEIBHOW TEXHUKM U (HOPMHUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHMM COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHON KYJBTYpPBI, B
YACTHOCTH ¢ OOyuY€HHEM MNPOCTEUIIUM NpuéMaM MNPUKUIKU U OLEHKHU PE3yJbTaTOB
BbluKcIeHUN. 3ydeHne HaTypallbHbIX YKCEN MPOI0JKaeTCs B 6 Ki1acce 3HaKOMCTBOM
C HAYAJIbHBIMU TOHSTUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpymHbIil OJI0K B coAepKaHUU apu(dMETHUUECKOW JTUHUU — 3TO JAPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX M JACCATHYHBIX IpoOEi OTHECEHO K 5 Kiaccy. DTo
MEPBbI 3Tanm B OCBOEHUU JIpOOEH, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccmMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM O0BEME MPENIECTBYET N3YUEHUIO AECATUUHBIX JPOOEH, YTO 1EIeco00pa3HO
C TOYKH 3PEHHUS JIOTUKHU M3JI0KEHUS YHMCIIOBOM JIMHUM, KOT/A IMpaBuja JEUCTBUM ¢
JNECATUYHBIMU JPOOSIMU  MOXHO OOOCHOBAaTh Yy>K€ M3BECTHBIMU aJITrOPUTMAMHU
BBITIOJTHEHUSI IEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH PACHIMPUT BO3MOXHOCTH JUIsl IOHUMaHUS OOYYaroIIMMHCS MPUKIIATHOTO
IIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHHH OPYTHX MPEAMETOB U IPH MPAKTUYECKOM
ucrionb3oBanuu. K 6 kiaccy oOTHecEH BTOpOM dSTam B HM3y4CHHH ApoOeH, Tre
MIPOUCXOAUT COBEPILIEHCTBOBAHHE HABBIKOB CPABHEHHs M MPeoOpa3oBaHUs IpoOeit,
OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKU BBIYMCIICHU,
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B TOM YHKCJI€ 3HAaYEHUN BBIPAKECHUMN, CONEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
ApoOu, YCTAaHOBIICHUE CBA3EH MEXIy HUMH, PACCMOTPEHHE TPUEMOB PEIICHHUs 3314
Ha ipoOu. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MIOHSATUEM MPOIICHTA.

Oco0eHHOCTHIO U3YUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISETCS
TO, YTO OHU TAKKE MOTYT pacCMaTPHUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havase
u3yuyeHust TeMbl «I10NOKUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIIEIAECTCS MOATEMA
«llenple yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU YHUCIAMH U
JNEUCTBUAMH C TOJOKUTEIbHBIMU W OTPULIATEIBHBIMU YHCIIAMH TMPOUCXOJUT Ha
OCHOBE COJEP)KATEJIBHOIO MOAXOAA. JTO TMO3BOJIIET HAa JIOCTYIIHOM YPOBHE
MTO3HAKOMHTb YHAIIUXCS MPAKTUYECKHA CO BCEMU OCHOBHBIMU MOHSATUSMHU TEMBI, B TOM
Yycli€ U C MpaBWJIaMU 3HAKOB IIPU BBINOJHEHUU apU(PMETUYECKHX JEHCTBUU.
W3ydenne parrioHaldbHBIX YUCEN HAa 3TOM HE 3aKOHYMTCA, a OyAeT MPOJOIKEHO B
Kypce anreOpsl 7 Kjacca, YTO CTaHEeT CJEIYIOIMIMM MPOXO0JA0M BCEX MPUHLUITUATBHBIX
BOIIPOCOB, TEM CAMBIM pa3fielieHue TpyAHOCTEH 00JeryaeT BOCIpUsTHE MaTepuraia, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH MIPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM peleHuI0 TEKCTOBBIX 33Jad B 5—6 Kiaccax HCHOJIB3YIOTCS
apumernyeckue npuéMsl perieHus. TeKCTOBBIE 3aJlauM, pellaeMble MPU OTPAOOTKE
BBIYMCIINTEIIBHBIX HABBIKOB B 5—0 Kiaccax, pacCMaTpHUBAOTCA 3aa4M CIIETYHOLIUX
BUJIOB: 33Jaud Ha JBI)KCHHME, Ha YacTh, Ha T[OKYIKH, Ha padoTy H
MIPOU3BOAUTENIBHOCTh, HAa MPOLIEHTHI, HA OTHOLIEHWS W mnponopuuu. Kpome Toro,
oOy4Jaroniuecs: 3HAKOMSTCS € MpUEMaMU pEHIeHUs 3a1ad 1epedopoM BO3MOKHBIX
BApUAHTOB, yuaTcs padoTaTh ¢ uHGOpMaIuen, MpeCcTaBICHHON B (hopMe TaOIUI] WU
JTUarpaMM.

B PabGoueii mporpamme npenycMOTpeHO (OPMHUPOBAHHE MPONEAEBTUUECKUX
anreOpandyeckux mpejacTaBieHU. bykBa Kak CHMBOJ HEKOTOPOrO 4YHCIa B
3aBUCUMOCTH OT MaT€MaTH4YE€CKOTO KOHTEKCTa BBOJMUTCS ITOCTENEHHO. ByKBEeHHas
CUMBOJIMKA IIUPOKO KUCIIONB3YETCS IPEXK]IE BCETO ISl 3alUCH OOIINX YTBEPKIACHUM U
MpEeAIOKEHUM, (POPMyYJI, B HACTHOCTHU JISI BBIYUCIEHHUS] T€OMETPUUECKUX BEJIMYUH, B
Ka4eCTBE «3aMECTUTENISD» YHUCIIA.

B kypce «Maremaruku» 5—6 KIIACCOB NPEACTaBJIICHA HAIJIsAHAs T€OMETpHS,
HalpaBj€HHAs Ha pa3BUTHE OOpPa3HOrO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO
BOOOpaxeHus, U300pa3UTEIbHBIX YMEHUI. DTO Ba)KHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOPBI OCYILECTBIISIETCS HAa HArJHO-NPAaKTUYECKOM YpPOBHE, ONHpAETCs Ha
HarsigHo-o0pa3Hoe  MbIIUIeHHEe oOyuvaromuxcs. bosbinas poib  OTBOAUTCS
MIPAKTUYECKOM  JI€ATEIbHOCTH,  ONBITY,  O3KCHEPHUMEHTY,  MOJEIUPOBAHMIO.
OOyuaromuecs 3HAKOMSITCS C TE€OMETPUYECKHMMU (PUrypaMud Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYypalUsMHU, ydaTrcs H300pakaTh UX Ha
HEJIMHOBAaHHOW W KJIETUATOM Oymare, pacCMaTpUBAIOT UX MPOCTEHIne cBoWcTBa. B
MpoLEecce U3yUeHUsl HATJIAHOW FeOMETPUM 3HAHMS, MOTYYCHHbIE O0yUYaloIUMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCA.
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MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IUIaHYy B 5—6 Kiaccax M3y4yaeTcsi MHTETPUPOBAHHBIN
npenMer «MareMaTHKa», KOTOPBIM BKJIIOYAEeT apu(PMETHUECKUA MaTepual Hu
HaIJIAIHY0 TEOMETPUIO, a TAK)KE MTPOIEIEBTUUECKHUE CBEJICHUS U3 AIreOpbl, SJIEMEHTHI
JIOTMKY Y Hayaja ONKUCATENbHON CTaTUCTUKH.

VY4eOHbIil I1aH HAa U3yYeHHE MaTeMaTUKU B 5—6 KjaccaXx OTBOAMT HE MEHee 5
y4eOHBIX 4acOB B HEJEII0 B TEUEHHE KaXI0ro rojaa oO0ydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xkanue yueOHOro Kypca (1mo rogam o0y4eHmus)

5 KUIACC

Hamypanvhvle uucna u nyno

Hatypansnoe uwmcno. Psg HatypanpHbix uymcen. Ywucno 0. M3oOpaxkenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJUHATHOM (YHUCIOBOM) IPSIMOMA.

[lo3uunonHass cucremMa CUUCICHUA. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmembl cuucienus’. JIecATHIHAs CUCTEMA CUUCIICHUS.

CpaBHEHME HATypAJIbHBIX YMCEN, CPABHEHUE HATYPAJbHBIX YHCENl C HYJIEM.
Crnioco6b1 cpaBHeHMs. OKPYTIIEHHE HATYPAJIbHbBIX YUCE.

CroxeHne HaTypaJbHBIX YMCEN; CBOMCTBO HYJISI MPHU CIOKEHUU. BbruuraHune
KaK JelCcTBUE, OOpaTHOE CIIOKEHUIO. YMHOXXEHHE HATypaJIbHbIX YHCEN; CBOWMCTBA
HyJI1 U €IMHULIBI TPY YMHOXEHUU. JleneHne Kak JeicTBrUe, 00paTHOE YMHOMXEHUIO.
KomrionenTsl  gelictBuid, CBI3b  Mexay Humu. [IpoBepka  pesynbprara
apupmernyeckoro aeiictBus. llepemecTurenbHOE M COUYETATEIBHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHS W YMHOXEHHUs, pacnpedenumenbHoe C8OUCmE0 (3aKOH)
VMHONCEHUA.

Hcnonb3oBanue OyKB Al 0003HaYEHHUs] HEM3BECTHOTO KOMIIOHEHTA M 3alUCH
CBOMCTB apU(PMETHUECKUX JICUCTBHIA.

Lenumenu u xpamuvie uucna, pasnoxkeHue Ha MHoxurtenu. [Ipocteie n
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelIeM. 3aluCh 4YHUCIA B BHJE CYMMBbI
Pa3psAIHBIX CIAracMbIX.

YucnoBoe BbIpakeHUE. BplunciieHME 3HAYEHUN YUCIOBBIX BBIPAKEHUM;
NOPSIAOK  BBIMIOJIHEHUS ~ JIEUCTBUU.  Mcmonb30BaHME  NpPU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATEIHHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHUS,
pacnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpobM Kak CIocoOe 3amucud  4YacTH  BEJUYHWHBI.
OObikHOBeHHBIE 1poOu. [IpaBunbHBIE U HeNpaBWiIbHBIE OpoOu. CMenianHas 1poOb;

! 3)_'(6013 " JaJjie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCSA B O3HAKOMUTCIIBHOM IIJIaHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepualia.
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Ipe/iCTaBlIeHHE CMEIIaHHOM 1po0U B BUE HEMPABWIBHON APOOU U BbIJIETIECHUE LIETO0N
YacTH YMCIIa U3 HeMpaBUIbHOU ApoOu. M3o0paxkenue apodeit ToukaMu Ha YHCIOBOU
npsmoii. OcHOBHOE cBOWMCTBO apobu. Cokxpawenue opobei. Ilpusedenue opobu K
HogoMmy 3HameHamento. CpaBHEHHUE IPOOEil.

CrnoxxeHHe W BbIUMTaHUE ApoOei. YMHOXKEHHE U JIeJieHue apo0eid; B3auMHO-
obpatHble 1podu. Haxoowcoenue uacmu yeno2o u yeaio2o no e20 4acmi.

Hecatnunas 3amuchk Jpooeit. IlpencraBieHue AecATUYHOH ApoOHM B BHUJIC
OOBIKHOBEHHOH. M300paskeHne NecATUYHBIX ApoOeil TouKaMH Ha YHCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEH.

Apudmernueckne JEHUCTBUSA C  JECATUYHBIMH  Opo0smMu.  OxpyeneHue
oecamuyHvlx 0pooell.

Pemenne TeKCTOBBIX 32124

Pelienrie TEKCTOBBIX 3a/1au apu(PMETUUECKUM CIOCOOOM. Peutenue noeuyeckux
3a0ay. Pewenue 3a0au nepebopom 6cex 803MOA*CHBIX apuanmos. Vicnosb3oBaHue npu
pelieHnuu 3aaa4 TabJvIl U CXEM.

Pemienne 3amad, coaeplkaliuxX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBI:
CKOpOCTb, BPEMSI, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEPEHUS:
Macchbl, 00bEMa, 1IEHbI; PACCTOSHUS, BpEMEHU, CKOPOCTH. CBSI3b MEXKAY €IMHULIAMU
M3MEPEHUS KaXA0W BETUUUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBiieHre TaHHBIX B BUJI€ TAOIUI, CTOJOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsgueie npencrasieHus o Gpurypax Ha IiaOCKOCTU: TOUYKA, MpsMasi, OTPE30K,
Jy4d, yroJj, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroia. [Ipsmoit, ocTpsii,
TYNOH U pa3BEPHYTHIC YTJIbI.

JInuHa oTpe3ka, METPUYECKUE €AWHMIbI JJIMHBL. J[IMHA JTOMAHOW, NEPUMETP
MHOTrOyrojibHuKa. MI3MepeHue 1 mocTpoeHue yriioB ¢ TOMOIILI0 TPAHCIIOPTHPA.

Harnsinuele mpencrtaBieHuss o (¢Gurypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJpaT; TPEYTOJIbHUK, O paseHcmeae huyp.

N3o6paxxenune ¢uryp, B TOM 4YHUClIE€ Ha Kierdatoil Oymare. [locmpoenue
KOH@pueypayuii u3z yacmet npsamou, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
bymaee. Vlcionb30BaHNE CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[lnomanar NOpsIMOYroJibHUKA ¥ MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (QUTYp, HU300pakEHHBIX Ha KieT4aTol Oymare.
EnnHuiel uamepenus miomaiu.

Haenaonvie npedcmasnenus o npocmpancmeenHulx Queypax: npamoy20ibHbull
napannenenuneo, Kyo, MHo202paHHuku. M3obpasicenue npocmeiuux MHO202PAHHUKOB.
Pazeéépmru xyba u napannenenuneda. Cozdanue mooenell MHO20SPAHHUKOS (U3
bymazu, npo8oIOKU, NAACMUIUHA U OpP.).

06vém npsamoy20abH020 napaiieienuneda, kyoa. Eounuyv usmepenus 0ovéma.

6 KJIACC

Hamypanvnsie uucna
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Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIAMH.
YuciioBbIE BBIPAXKEHHUSI, IOPSAJOK JEHCTBUM, UCIIOIb30BaHUE CKOOOK. Mcnonp30Banue
NP BBIYUCJICHUAX MEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOMCTB CIOXEHUS U
YMHOXEHHS,  pacnpeoeiumenvHo2o  ceolcmea  ymuoodwcenus.  OKpyrieHue
HaTypaJlbHbIX YHCEIL.

Jenutenu u KpaTHbIE YHUCIA; HAUOOAbWUL O0OWUll Oerumenb U HauMeHbuiee
obwee kpamuoe. [lerumocms cymmul u npouzeeoenusi. J[enenure ¢ oCTaTKoM.

Jlpoou

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO NpoOM, COKpaimieHue AapoOei.
CpaBHeHue U ynopsiouuBaHue aApoOei. PemieHue 3agady Ha HaXOXKIEHUE YACTU OT
[EeJIoro M LeJoro mo ero yactud. JpoOHOoe dYHMCIIO Kak pe3yiabTaT JAeJICHHUS.
[IpeacraBienue necaTUYHON TpoOU B BUAE OOBIKHOBEHHOW NpOoOM M BO3MOXKHOCTH
Mpe/ICTaBICHUs] OOBIKHOBEHHOM IpoOU B BHUAE JECATHUYHOW. JlecsTuuHbIe TpoOU U
MeTpHUYecKas cuctemMa mMep. ApupMeTHYecKrue NeUCTBUS U YUCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHUH. Macwmab, TpoONOpIus.
[IpumeHeHne Nponopurid PY PEIICHUH 3a1a4.

[Tonarue nporeHTa. BerauciaeHue nporeHTa OT BEJIMUUHBI U BEJIMYHMHBI MO €&
MPOIEHTY. BbIpaxkeHne MNPOIEHTOB NECITUYHBIMU ApoOsmu. Permenue 3amad Ha
MPOIEHTHI. BeIpakeHNEe OTHOIICHUS BEJIMYMH B MPOICHTAX.

Ilonosicumenvusvie u ompuyamenvHvle Yucia

[TonoxuTenbHble W oTpuUATeNbHblE uucna. Llenpie uyucna. Moodyne uucna,
eeomempudeckas uHmepnpemayusi Mooy uucia. W3o0paxkeHue yucen Ha
KOOpPJIUHATHOU NpAMON. Hucnosvle npomexncymxu.

CpaBHeHue umcen. ApudMeThyeckue IEHCTBUA C TOJOXKUTEIbHBIMU |
OTPULIATENBHBIMU YHCIIAMH.

[IpsiMoyroJibHasi cucTeMa KOOpAMHAT Ha MIOCKOCTH. KoopaMHAThl TOYKH Ha
MJI0CKOCTH, abciucca u opauHara. I[loctpoeHne Todyek M GUryp Ha KOOPAHMHATHOU
IIJIOCKOCTH.

bykeennuie vipasricenusn

[Tpumenenue OyKB AJi 3alMMCU MATEMATUYECKUX BBIPAXKCHHUHN U MPEIOKEHUH.
CpoiicTBa apu(pMETUUYECKUX JEHUCTBUN. bDyKeeHHble GblpadceHus U YUCI08ble
noocmanosku. BYKBEHHBIE PaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOI'O KOMIIOHEHTA.
dopmyniel; GopMyIbl IEpUMETPA U TUIOIIAIN MPSIMOYTOJbHUKA, KBaJapaTa, 00béma
napannenenuneod u Kyoa.

Pewienue mexkcmogwix 3aoau

Pemenne TeKCTOBBIX 3a/1a4 apuMETHUECKUM CIIOCO00OM. Peutenue nocuueckux
3a0au. Pewenue 3a0ay nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amay, cojaepKalluX 3aBUCHMOCTH, CBSA3BIBAIOIINX BEIUYHHBI:
CKOPOCTb, BPEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTEILHOCTb,
BpeMsi, 00bEM paboThl. EAMHUIIEI HM3MEpPEHHUs: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBS3b MEXKy SIUHUIIAMHU U3MEPEHUS KaX0W BETUYUHBI.

Pemienue 3aiay, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATBHOCTHIO BEJIUYHH,
NPOLIEHTaMU; pElIeHUE OCHOBHBIX 3a7[a4 Ha JPOOU U MPOIEHTHI.
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Oyenxa u npuxuoka, oxpyenenue pe3yivmamd.

Cocmasnenue 6yK8EHHbIX 8bIPANCEHUL NO YCILOBUIO 3A0aUU.

[IpencraBieHne AaHHBIX C TOMOINBIO Tabmui u guarpamm. CronbOyaTeie
TUarpaMMBbl: YTEHUE U MIOCTPOCHHE. UTeHNE KPYTOBBIX IHArpamMM.

Haznaonaa zeomempus

Harnsogasie mpeacTaBieHus o purypax Ha TUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, yroJI, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOIBHUK, OKPY)KHOCTD,
KPYT.

Bzaumnoe pacnonosicenue 08yx npsamvix Ha nioCKOCmu, napaiieibHble npsimble,
nepneHouKyisapHvie npsmvle. VIaMepeHue pacCTOSHUN: MEXKIy IBYMS TOYKAMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIIpyTa Ha KBAAPATHOMN CETKE.

H3mepenre W TOCTPOCHHWE VIIOB C TIOMOIIBIO TpaHCHopTupa. Bumbl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
4eTBHIPEXYTOILHUKOB. [IpSAMOYTONbHUK, KBaapaT: UCIOIL30BaHUE CBOWCTB CTOPOH,
yIJI0B, TUaroHaneil. Mzoopasicenue ceomempuieckux pueyp Ha HenuHOBAHHOU bymaze
C UCNONB308AHUEM YUPKYIA, JUHEUKU, Y2oabHUuKa, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [loHATHE TUTOMAMN (DUTYPBI; SAMHHUIIBI H3MEPEHUS
miomaau. [Tpubmmkénnoe nsmMepenne wionaan Guryp, B TOM YHCIe Ha KBaIpaTHON
ceTke. [Ipubnusicénnoe usmepenue ONUHbL OKPYHCHOCMU, NIOUAOU KPY2ed.

Cummempusi: YyeHmpanibHas, ocesas u 3epKanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haznaouvie npeocmasnenus o npocmpancmeeHtvlx pueypax: napasienenuneo,
KyO, npusma, nupamuod, KOHYc, yunuuop, wap u cgepa. Hzobpaxcenue
npocmpancmeenuvix ueyp. Ilpumepvl pazeépmox MHO20SPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmMpancmeenuvix gueyp (uz Oymaeu, npoeoJIoKU,
NIACMUIUHA U OD.).

Honamue o06véma, eounuyvt uzmeperus o0o6véma. OO0LEM NPAMOY2OIbHO2O
napannenenuneoa, Kyoa.
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PABOYAS ITIPOIPAMMA YYUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCDBI

Hean u3yyeHusi yaeOHOro Kypca

Anrebpa SBJISIETCSI OJHHMM U3 OMNOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
obecrieunMBaeT M3y4EHUE JPYTUX AUCIUIUIMH, KaK €CTECTBEHHOHAYyYHOro, TaK M
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO I MPOAODKEHUS 00pa30BaHUs U
B MOBCEIHEBHOW >XH3HU. Pa3zButre y 0O0y4arolMXcCs HAy4YHBIX MPEACTaBICHUN O
IPOUCXOXKJEHUN U CYUIHOCTH airedpandeckux abCTpakiuii, crocobe OTpa)KeHus
MaTEMaTUYECKON HAayKOM SBJICHMA M MPOIECCOB B MPUPOJE U O0OIIeCTBE, POoJU
MaTeMaTH4eCKOr0 MOJEIMPOBAaHUS B HAy4YHOM IIO3HAHUM W B  IPAKTHKE
CIocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUS U KAdyeCTB MBIIUICHUS,
HEOOXOJAMMBIX [IJIsl ajamnTalldd B COBpeMEHHOM ImdpoBoM obiectBe. M3ydenue
anreOpspl €CTECTBEHHBIM 00pa3oM oOecreunBacT pa3BUTHE YMEHHUS HaOJIOAATh,
CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS M  BBIBOJIBI,
(dbopmynupoBath yTBepxkKAeHUs. OcBoeHHE Kypca ainreOpbl 0OecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYyYalolMXCsl: OHU HCIOJB3YIOT JEAyKTUBHBIE U
WHJIYKTUBHBIE PACCYXIEHHUS, OOO0OIIECHUE M KOHKPETHU3aIMio, abCTparupoBaHHE U
aHajmoruto. OOydeHue  anrebpe  MpeanoyiiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOATENIbHOM ~ JEATEIBbHOCTH  OOYy4YaloIIMXCA, IO3TOMY  CaMOCTOSITEIBHOE
pelieHre 3a7a4 €CTECTBEHHBIM 00pa3oM SBISIETCS pealu3alieil JesaTelIbHOCTHOTO
MIPUHITUIIA OOYYEHHS.

B cTtpykrype mporpammbl yuyeOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COAEPXKATEIbHO-METOAMYECKUEe JuHuK: «YHucna u
BBIYHMCIICHUSY; « ANIreOpandecKkre BhIpaKEHUN»; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COIEPKATEINBHO-METOANYECKUX JTUHAN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET M3YYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aMMOJICUCTBYSI C APYTMMU €ro JUHUSIMU. B xo1e u3yueHus: Kypca oOyqaromymcst
MPUXOJUTCS JIOTUYECKU PacCCyXAaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHbIN
S3bIK. B CBSI3M C 3THM 11€51€CO00pa3HO BKIIIOYUTH B MPOTPAMMYy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eiibl MATEMATHUYECKOTO 00pa30BaHUs U
CHOCOOCTBYIOLIIME  OBJAJCHUIO  OOyYalOIIMMHCS  OCHOB  YHHBEPCAJIbHOTO
MaTeMaTUYECKOro s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, YTO COACPIKATEITHLHOM
U CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JuHUA «YucCIa W BBIYUCICHHUS» CIYXKWAT OCHOBOWM JUIst
JTadbHEUIIer0 M3Y4YeHUs MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOydYaroUIuXxcs
JIOTUYECKOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHS TOJIb30BAaThCS aTOPUTMaMH, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJI MOBCEIHEBHOM
KW3HU. Pa3BUTHE MOHATHS O YHUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBLHBIMU U
MppanMoHaIbHBIMU YHUCIaMHu, GopMHUpOBaHUEM TPEACTABICHUA O JEUCTBUTEIHLHOM
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qucye. 3aBepiieHue OCBOCHUS YUCIOBOM JIMHUN OTHECEHO K CTapIlieMy 3BeHY OOIIero
o0pa3oBaHus.

Conepkanue IByX anreOpanyecKux JUHUN — « AnreOpanuecKkue BRIPOKCHUS» U
«YpaBHEHHUS] M HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaAIOIIUXCS
MaTeMaTUYECKOro armapara, HEO0OXOJUMOro JUisl pelieHus 3ajlad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuan TPYNIHPYETCS BOKPYT PallMOHAIBHBIX BBIpaXKEHUH. Anredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATHUKHU KAK SI3bIKA JJISI IOCTPOCHUS MATEMATHYECKUX
MOJICIICH, OMUCAHUs TPOIECCOB U SIBJICHHM pealbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOMAT Tak)Ke MalbHEUIEE pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOO0XOJIUMOT0, B YaCTHOCTH, MJi1 OCBOEHHUA Kypca WH(OPMATUKH, U OBJAJCHHUE
HaBBIKAMU JIEYKTUBHBIX paccyxaeHui. [Ipeodpa3zoBanre CUMBOJIBHBIX ()OPM BHOCUT
cBoM crennUUYeCKUi BKJIaJ B Pa3BUTHE BOOOpaXEHHUsS, CIIOCOOHOCTEM K
MaTE€MaTU4YECKOMY TBOPUYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUHM HaIleJIeHO Ha IOJy4YCHHE
IIKOJIbHUKAMH 3HAaHUU O (DYHKIHUAX KaK BaKHEWIEW MaTeMaTHYeCKOW MOJACIH ISt
OMMUCAHUS M HUCCIEIOBAaHUSI PA3HOOOPA3HBIX MPOILIECCOB U SIBICHUW B MPUPOJIE U
obmectBe. M3ydyeHue 3TOoro marepuana CIOCOOCTBYET Pa3BUTHIO y OOYUYarOIIUXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIOBECHBIE, CHUMBOJIMYECKHUE, Tpaduyeckue, BHOCUT BKJIaJd B (OpMUPOBAHUE
MPEACTABICHUN O POJIM MATEMATHUKH B PA3BUTHUHU [IUBUJIA3ALIMU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CJCAYIONINEC OCHOBHBIC pa3/elibl COACPKAHUS:
«Yrcma W BBIUYUCIICHHS», «ANTeOpanyecKue BBIpOXKEHUS», «YpaBHGHUS U
HEpaBEHCTBAY, « DyHKIIHNY.

VYueOHbIll M1aH Ha u3ydeHue anreOpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENETI0 B TCUCHHE KAXKIOTO roja OOy4YeHUs, BCEro 3a TPH Toja
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u évtuucnenusn

PanuonanbHbie yuciIa

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEpexoi OT OJHON (OpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBHOrO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOOpPAOYMBAHUE  PAIIMOHAIBHBIX  uyucel.  ApudMeThdyeckue  JEeUCTBHUS  C
pallMOHANIBHBIMU 4YKCiIaMU. PelieHue 3amad u3 peajsbHOW IMPAKTUKM HA 4YacTH, HA
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TpoOu.

CreneHb € HaTypaJlbHbIM [IOKA3aTEJEM: OIPEIEIICHHE, IMpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OIPECIICHHUS], 3aMUCh OOJIBIIUX YUCE.

[IpoueHTsl, 3anuch TPOLUEHTOB B BUAE APOOU U ApOOHU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33]1a4¥ HA IPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOW MTPAKTUKH.

[IpuMeHEHNE  NOPU3HAKOB  JEIUMOCTH, PAa3lOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCHUMOCTH, B TOM  4YHuCJe TMpsAMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[lepeMeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAKECHUS C MEpeMEHHOM. [[omycTumble
3Ha4YeHUsl NepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTA MEXKIY BEJIMYMHAMHU B BHUJIC
¢dbopmyiibl. Berancnenus no gpopmymnam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PABHBIE BhIPAKEHUS,
npaBuia MpeoOpa3oBaHMsl CyMM W IPOW3BEACHUH, MpaBUJA PACKPBITUS CKOOOK H
MIPUBEJEHUS OJIOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. CllO)K€HHE, BBIYMTaHUE,
YMHOXXEHHE MHOTOYWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI U
KkBagpaT pasHoctu. dopMyna pa3sHOCTH KBaaparoB. PaznmokeHWe MHOTOYIEHOB Ha
MHOKHTEJIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHMs, IMpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUMU.

JIuHeliHOE ypaBHEHME C OJHOW TEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHU. COCTaBI€HUE YPAaBHEHUH MO YCJIOBUIO
3a7a4yu. Pelienue TeKCTOBBIX 3a/1a4 € TOMOIIBI YPABHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux?. Cucrema IByx
JVUHEWHBIX YPAaBHEHHM C JBYMsS II€pEMEHHBIMHM. PenieHue cucTeM ypaBHEHUU
coco0OM TOJICTaHOBKU. [IpuMephl pelieHrst TEKCTOBBIX 3a/1ad ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

Koopounamot u cpagpuxu. @Pynkuyuu

Koopaunara Touku Ha npsMoi. UucnmoBble MpoMexXyTKH. PaccTosiHue mexny
JBYMSI TOUYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHart, ocu OX u Oy. Abcuucca u opJiuHaTa TOUYKH
Ha KOOpJIMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3ananHbix Gopmynamu. Urenue
rpauKOB peajJbHbIX 3aBUCUMOCTEH.

[Monsitue dynkimm. 'paduk Gynkmmuu. CoiictBa dhyHkiwmil. Jlnneinas GyHkius,
e€ rpaduk. ['paduk pynkuun y = kX + b. I'paguueckoe pewrenue nunetinvix ypasnenuii
U cucmem JUHEUHBIX YPAGHEHUII.

2 351ech U asiee KypcUBOM 0603HAUEHBI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAMTCS B 03HAKOMMTEILHOM ILaHe. Ileparor
CaMOCTOSATENIFHO OTIPEIeNsIeT 00hEM U3ydaeMOoro MaTeprania.
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8 KUIIACC

Yucna u eévluucnenusn

KBaapatHeiii kopeHb w3 uucna. [lomwamue 06 uppayuoHaibHOM HYucie.
Hecamuunvie npubausicenuss uppayuonanbHulx ducen. CBONUCTBA apUPMETHUECKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BAHMIO YHCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. /[elicmeumenvHbvle YUCad.

Crenens ¢ 1enbIM IOKa3aTesneM U e€ cBoicTBa. CTaHaapTHAs 3alUCh YUCIA.

Anzebpauueckue gvipasricenus

KBagpaTHbIil TpEXUIEH; pa3IoKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas 1poOb. OCHOBHOE CBOWCTBO ajnreOpanyeckod JpoOwu.
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHME, JeJeHUE anredpandeckux  JApoOei.
PanronanbpHbie BRIpaXKEHUS U UX MTPEoOpa3OBaHUE.

Ypasenenusa u nepasencmea

KBaapatHoe ypaBHeHHe, (popMysia KOpHEW KBaJIpaTHOTO ypaBHEHUS. Teopema
Buema. Pemienne ypaBHeHUH, CBOIAIIMXCS K TMHEMHBIM U KBaJgpaTHbIM. [Ipocreimue
JPOOHO-paAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypasHeHuii ¢ 08yMs NePEeMEHHbIMU U CUCTNEM
JIUHEUHbIX  YPABHeHull ¢ 08yMs nepemeHHvimu. llpuMepbl peElIeHHS CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a71a4 anreOpandeckuM CliocOOOM.

HucioBsle HEpABEHCTBA U UMX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

Dynxkuyuu

[Tonsitue pynkiuu. O6macTh ONpeaesieHus 1 MHOXECTBO 3HAUCHUNM (YHKIIUU.
Crnioco6sl 3a1anust GyHKIUN.

['padux hynkuun. Yrenne cBoiicTB pyHKIMU 110 €€ rpaduky. [Ipumepsl
rpa@ukoB (GYHKLIHMA, OTPAKAIOIIUX PEaTbHbIE MPOLIECCHI.

OyHKIWY, OMUCHIBAONIME TIPSAMYIHO U OOpaTHYH MNPOMOPIMOHATBHBIC
3aBHCUMOCTH, MX rpaduku. Oynknun y = X2,y = x5,y = VY =—x- I'paghuueckoe

peuienue ypasHeHul U CUcmem YpasHeHul.

9 KJIACC

Yucna u evluucienus

JlecTBUTEIbHBIE YHCJIA

ParmoHanpHbBIC YHCIA, UPPAYUOHATbHBIE HUCLA, KOHeuHble U OecKOHeuHble
oecsmuunvle Opoou. Muoocecmso OeticmeumenvbHblxX yucei, Oellcmsumenbhble Yucia
Kak beckoHneunvle decsaimuunvie Opoou. Bzaumno oonosnaunoe coomsememaue mexncoy
MHOCECMBOM OCLLCMBUMETIbHBIX YUCET U KOOPOUHAMHOU NPSIMOIL.

CpasHenue — OelicmeumenbHbIX — Yucel, apugmemuyeckue  Oelucmeus ¢
OeticmeumenbHbIMU YUCTAMU.

H3mepeHus, NpUOJIMKEHU, OLEHKH
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh MPOLIECCOB B
OKPY’KAIOLIEM MHpE.

[TpubmmkénHoe 3HaYCHUE BEIMYUHBI, TOYHOCTHh NMpUOMmKeHus. OKpyTiieHne
yucen. [I[pukuaka u orieHKa pe3yJIbTaTOB BIUUCIICHUI.

Ypasenenusa u nepagencmea

YpaBHeHHs € OAHOM ITepEeMEHHOM

JIuneriHoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOAAIIMNXCSA K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMUXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypasHeHUuu mpemvel U 4emeeépmou
cmeneneu pa3noHceHuem Ha MHOICUMEU.

Pemenune qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3a/1a49 anreOpandecKuM METOIOM.

CucreMbl ypaBHeHUI

VYpaBHeHUe ¢ ABYMs NEpPEeMEHHBIMU U e€ro rpaduk. PermeHue cuctem aByx
JMHEWHBIX YPABHEHUM C NIBYMs IEPEMEHHBIMU. PernieHue cucteM ABYX ypaBHEHHI,
OJIHO U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. [paduyeckas
MHTEPIIPETALs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3a7a4 aJireOpandecKuM CIiocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM IlepeMEeHHOW. PemeHune cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM miepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEpmperanis HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

Dynxkuyuu

KBagparuunas ¢pynkuus, e€ rpaguk u ceoiictsa. [lapabona, koopauHaThI
BEPILMHBI Tapado0Jibl, 0OCb CUMMETPUHU NTapadoJIbI.

I'paduku G yHKIWIA: y = kx, y = kx + b, y =X,
y = \/’x, y= ;I/I HX CBOMCTBA.

Yucnoewvie nocneoosameibHOCMU

OnpenesieHue U COCOOBI 32/IaHUST YMCJIOBBIX MOCJIeI0BATEILHOCTEH

IToHaTHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHHE ITOCJICA0BATEIBHOCTH
pekyppeHTHOH (hopmyioi u popmymoit N-ro uieHa.

ApudmeTHdeckasi 4 reoMeTpUYecKasi MPOrpeccuu

Apudmernueckas u reomerpuueckas mporpeccur. Dopmynasl N-TO WieHa
apu(pMETHIECKON 1 TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

H306padicenue wieHos apu@memuyeckol U 2eoMempudeckoll npocpeccuil
MOYKaAMU HA KOOPOUHAMHOU NIO0CKOCMU. JIUHEUHbIL U IKCNOHEHYUANbHBIU POCI.
Crnooichble npoyenmoi.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACCBHI

Hean u3yyeHusi yaeOHOro Kypca

OO6mue nenu u3yueHus: yueoHoro kypca «I'eometpus» npeacrasinensl B AOII
OO0O. OnHm 3akmoyaroTcs, MPEeXAEe BCEro B TOM, YTO HAa YPOKaXx TIE€OMETPHH
OoOy4Jaronuiicss y4uTCS MPOBOJWUTH  JOKA3aTEJIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOYEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKICHHS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIECHUS «OT MPOTHBHOTO», OTJIMYATH
CBOMCTBa OT NPU3HAKOB, (OPMYIHPOBATH OOpaTHbIE YTBEpKIeHUA. B oOydeHuu
YMEHHUIO pacCy’XkJaTb COCTOMT Ba)XKHOE BOCIHUTATENIBHOE 3HAYEHUE W3YUCHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON MaTeMaTHYECKOW MIKOJIE.

Bropoii menpr0 HW3ydeHHsT TEOMETPUM SIBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA IIpU PEIICHHH KaK MaTeMAaTHYECKHX, TaK M IPAKTHYECKHX 3ajad,
BCTPEYAOLIUXCS B PEAJILHOM )KM3HU. DTOMY COOTBETCTBYET BTOPAst, BBIYMCIUTEIbHAS
JUHUS B W3YYEHUM TE€OMETpUU B IIKoyie. [[is 3TOro yduTento pEeKOMEHIyeTcs
noaAOupaTh 3aJa4yd MPAKTUYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUHTh
00y4Jaronuxcsi CTpPOUTh MaTEMATHYECKUE MOJIENN PEAbHBIX KU3HEHHBIX CUTYaIIM,
MIPOBOJIUTh BBIYUCIICHUS M OLIEHUBAaTh aJE€KBATHOCTh IOJYYEHHOTO pe3yJbTaTa.
KpaiiHe BaXHO TOAYEPKUBATH CBSA3M T[EOMETPUM C JIPYTUMH [pEIMETaMH,
MOTHUBUPOBATh HCIIOJIb30BaTh OMNPENEIEHUsI T€OMETPUUYECKHX (QUTYyp M TOHSATHM,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE. DTH CBA3U
HauOosee sIpKo BUJHBI B TeMax «BekTopbl», « TpUroHOMETpHUUECKHE COOTHOIIECHUSY,
«Meton koopauHaT» 1 « Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«['eomeTpus», KOTOPBIN BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3/Eibl COJEPIKaHUS:
«["eomeTprueckne GUTYpHI U KX CBOMCTBAY, «M3MepeHne reoMeTpuuecKuX BETUINHY,
a Takxke «JlekapToBbI -KOOpIWMHATHI Ha IJIOCKOCTH», «Bektope», «JlBrkeHus
mockoctu» U «lIpeoOpazoBanus mogoousy.

VYyeOHbIl MIIaH TpeaycMaTpUBAET U3yuyeHHUE T€OMETpPUM Ha 0A30BOM YpOBHE,
UCXO/s U3 He MeHee 68 yueOHBIX 4acoB B yU€OHOM rojly, BCEro 3a TP rojia 00yueHus
— He MeHee 204 Jacos.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmus)

7 KIIACC

Hauvanbnbie moHsTHsA reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yroa. Buasl
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yriaoB. BeprukanbHble U CMEXHbIE yriabl. buccektpuca yrma. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHOCTh U NEPHIEHAUKYISIPHOCTD MPSMBbIX.

Cummempuunvie puzypol. Ochosnble céoticmea oce6oti cummempuu®. IIpuMepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHogHble NOCMpOoeHUs C NOMOWBIO YUPKYJISA U TUHEUKU.

Tpeyronsuuk. BricoTa, Meanana, OuccekTpuca, ux cBorcTna. PaBHoOe1peHHbBIN
Y PaBHOCTOPOHHMI TpeyroJibHUKH. HepaBEeHCTBO TpeyroJbHUKA.

CBoiicTBa ¥ IpU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M NpU3HAKU MAPATUIETBHBIX NpsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
Brenrnue yriel TpeyroJibHUKA.

[IpssMOyTroNbHBIA ~ TpPEyroiabHUK. (CBOWCTBO MEIHWAHBI  MPSMOYTOJIBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K TUNOTEHY3€. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TpeyroJdbHUKOB. [IpAMOYTOIbHBINA TPEYTONbHUK C YoM B 30°.

HepaBeHcTBa B reOMETpUN: HEepageHcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJbplIeM yrje W OosblIed CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia W CEpEeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHAE MECTA TOUYEK.

OKpy>KHOCTB U KPYT, XOpJa U JUaMeTp, UX CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpyXHOCTH M mpsmoil. KacartenbHass m cexkymas K OKpYyXHOCTH. OKpy>KHOCTb,
BIIMCAHHAS B YroJl. BrincanHas v onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero mpusHaku M cBoucTBa. YacTHbie
cllyyad TapajiesorpaMMoB (TIPSMOYTOJBHUK, pOMO, KBajapar), UX MPU3HAKU H
cBoiictBa. Tpameuusa, paBHOOOKass Tpaneuus, €€ CBOWCTBA W NPHU3HAKH.
[IpssMoyTosTbHAS TpareIusl.

Memoo yosoenus meduanvl. Llenmpanvruasn cummempust.

Teopema Paneca u meopema o nponopyuonanbHovlx ompeskax. CpeaHue JIMHAN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

Ilooobue mpeyeonvHukos, rod3pguyuenm nooobus. Ilpusznaku nododus
mpeyzonvruxos. [IpumeHenre no1o0us Npy pelieHrny NPakTUYECKUX 3a/1a4.

CpoiicTBa miomaed reomeTpuyeckux ¢uryp. Dopmynsl s TUIOLIAAM
TPEYroJibHUKa, Mapamienorpamma, pomOa u Tpaneuuu. OTHOIIEHHE IUIoLaaeu
MO00HBIX (UTYP.

Brruncnenne miuomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHUn
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TAH[€HC OCTPOTO yrIJla MPSMOYTOJbHOTO TPEYrojbHHUKA.

3 31ech 1 asee KypcMBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTENbHOM MiaHe. ITeparor
CaMOCTOSTENILHO OTPENeNIIeT 00bEM U3yd4aeMOro MaTepHaa.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYeCKHe (PYHKIIMHU YTIIOB
B 30°, 45° u 60°.

BnricanHble M LEHTpabHBIE YIJIBI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOW. YTJbl
MEXAY XOpJAaMH M CEKylUMMU. BIHcaHHbIE M OINUCAaHHBIE YETHIPEXYTOJIbHUKU.
B3aumHoe pacnonoxkenue IByX OkpyxkHocTed. Kacanue oxpyxknHoctedt. OOmue
KacaTeNbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrec yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooous. Ilooobue coomeemcmeeHHbLX 2JIeMEHMO8.

Teopema o npoussederuu ompe3Ko8 Xopo, meopembvl 0 NPOU3BEOEHUU OMPE3K08
ceKywux, meopema o Keaopame KacameibHOLL.

Bektop, gmmumHa  (MOAYJb) — BEKTOpa,  COHAIpaBJIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BeKTopamMu. PasjiokeHue BeKTopa IO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE 11 HAXO0XKJICHUSI UIUH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA INIOCKOCTH. YpagHenus npsamou U OKPYKHOCTH B
KOOPJIMHATAX, MEPECEYEHUE OKPYKHOCTEHM M NpsAMbIX. MeTron KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JJTMHA OKPY)KHOCTH. | 'pagycHas U paguaHHas

Mepa yIJia, BBIYUMCIICHHE JUTMH IyT OKpykHOocTel. [imomans kpyra, cekropa, CErMeHTa.

Hsuoicenus naockocmu u GHympeHHue cummempuu Queyp (aemeHmaphsle

npeocmasnernus). Ilapannenvruiti nepenoc. Ilosopom.
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PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Henn u3yyeHusi y4eOHOro Kypca

B coBpeMenHoM 1u(ppoBOM MUpPE BEPOSITHOCTh M CTATUCTUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPUIOKEHUN, TaK U UX
posii B oOpa3zoBaHuU. Kaxkplil 4eIOBEK MOCTOSSHHO NMPUHUMAET PEIICHHS Ha OCHOBE
MMEIOIINXCS Y HETO JAaHHBIX. A i1 000OCHOBAaHHOTO TIPUHSITHUS PEIICHUS B YCIOBUSIX
HeJOoCTaTKa WM u30bITKa HWHGOpPMAlUKU HEOOXOJUMO B TOM YHCIE XOPOILIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbllIeHne. IMeHHO mosToMy
OCTpO BCTajga HEOOXOJIMMOCTh c(hopMUpOBaTH y OOYyYalOIIUXCS, B TOM YHCIE
oOyuaroruxcst ¢ 3I1P, (yHKIMOHATBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B CeOsl B
KaueCTBE HEOTHEMJIEMON COCTABISIOMIE YMEHHE BOCIHPUHUMATH U KPUTHYECKHU
aHAJIM3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSATHOCTHBIA XapakKTep MHOTMX peEaJbHbIX MPOLECCOB M 3aBUCUMOCTEM,
MPOU3BOJINTh MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMU cOOpa, aHAJIW3a U MPEACTaBICHUS JAHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa ¥ TOCYAapCTBa MPHUOOIIAET 00YUAIOIINXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHUKA»
OCHOBHOM IIKOJIBI BBIJIETICHBI CIEAYIOIINE COJIEPKATEIbHO-METOAUYECKUE JIUHUU:
«IIpencraBneHne NaHHBIX U OMUCATEIbHASL CTATUCTUKAY; « BEpOSITHOCTBY; « IEMEHTHI
KOMOUHATOpUKn»; «BBegenue B Teopuro rpadosy.

Copnepxxanue nuHum «llpeacraBieHne NaHHBIX U OMUCATENbHAs CTATHCTHKA»
CITY’KUT OCHOBOM J1J11 (POpMHUPOBAHUSI HABBIKOB PA0OTHI ¢ UH(OpMAIUEH: OT YTEHUS U
MHTEpOpeTalun MHPOPMALIMK, MPEICTABIEHHON B Tal0iauuax, Ha AuarpamMmax u
rpagukax g0 cOopa, MNPEACTaBICHUS W aHalIKM3a JAaHHBIX C MCIOJIb30BAHHEM
CTaTUCTUYECKUX XapaKTePUCTUK CpPEJHUX M paccenBaHus. Paboras ¢ JaHHBIMW,
oOyuaroruecst ¢ 3[1P y4yaTcsi cuuThIBaTh U UHTEPIPETHPOBATH JTAHHBIE, BHIJIBUTATD,
apryMEHTHUPOBaTh M KPUTUKOBATh MPOCTEHUIINE THUMOTE3bl, Pa3MBIIUISATh HaJl
(dakTOpamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, M OIICHMBaTh UX BIMSIHUE Ha
paccMaTpUBaeMbI€ BEJIMUYMHBI U TTPOLIECCHI.

NHTYUTUBHOE MPEICTABICHUE O CIY4YalHOM H3MEHYMBOCTH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3Y4YEHUS
Teopun BeposiTHOocTed. bombioe 3nadenue st ody4garomuxcs ¢ 3[1P 3nech umeror
MPaKTUYECKUE 3aJaHusl, B YaCTHOCTH OIBITHI C KJIACCUUYECKUMH BEPOSITHOCTHBIMHU
MOJEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MpaBaONoOg0o0Usl CIy4yalHOTO
coobiTus. [lpu u3ydyenun kypca oOyvarommuecs ¢ 3I1IP 3HakoMsTCS C TIpOCTEHIITUMU
METOJJaMH  BBIYUCIICHUS  BEPOATHOCTEM B  CIyYallHBIX HAKCHEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  UCXOJIaMH, BEPOSITHOCTHBIMM  3aKOHAMH,
MO3BOJISIONIMMUA CTaBUTh M peImIaTh 0oJiee CIOXKHBIE 3amadu. B Kypc BXOMST
HayajbHbIE TPEACTABICHHUS O CIyYallHBIX BEJIMYMHAX U HUX  YHUCJIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXECTBaMM M  OCHOBHBIMM  OINEpalMsIMH  HaJl MHOXECTBaMH,
paccMaTpUBAIOTC INPUMEPBI NPUMEHEHWs JUIsl  pEeleHus 3aJad, a Takke
HCIIOJIb30BaHUS B JPYIMX MATEMAaTUYECKUX Kypcax M yUeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax umsyuaercs kypc «BeposSTHOCTh M CTaTHUCTHKA», B KOTOPBII
BXo#sAT pazgensl: «lIpeactaBneHue AaHHBIX U ONUCATENbHAsi CTAaTUCTUKAY;
«BeposaTHoCThY; «DIeMEeHThl KOMOMHATOPUKIY; «BBeneHne B Teoputo rpadosy.

Ha w3ydenne manHOTO Kypca OTBOAMT 1 ydeOHBIN Yac B HENENIO B TCUCHHE
KaXkJ10ro rojga o0ydenus, Bcero 102 yueOHBIX Haca.

Conepxanue yue0HOro Kypca (1mo roaam o0y4deHmusi)
7 KIIACC

[IpencraBienre NaHHBIX B BHJE TaOJUll, AHarpamm, rpadukoB. 3amoIHEHHE
TaOJUIl, YTEHHUE U TTOCTPOCHHUE AUArpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX IMpoieccoB. M3BiaeueHne nHGOpMauu U3 AUarpamm U
Ta0JINII, UCIIOH30BAHNE U MHTEPIPETAIINS JaHHBIX.

OnucartenpHasi CTATUCTUKA: cpeaHee apudMeThyecKkoe, MeauaHa, pa3Max,
HauOoJplllee W HaWMEHbIlIee 3HA4YeHUsT HaOOpa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4allHOM U3MEHUYUBOCTH.

Cryuatinslii 3Kkcnepumenm (onvlm) u ciaydatinoe codovimue. Beposmnocme u
yacmoma. Ponb manoeeposamuuix u npaxmuyecku 00CMo8epHbIX COObIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 MEOPULL 6ePOSMHOCMELL’,

I'pagh, eepwuna, peopo. Cmenenv eepuwunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. [lpeocmasnenue o ceasnocmu epagha. Llenu u yukavl. Ilymu 6
epaghax. O6x00 epagha (3unepos nymw). llpeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewienue 3a0au ¢ nomowpio epagos.

8 KJIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMM, TpadUKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBa, MOAMHOXecTBO. Omnepanuu  Haj
MHOKECTBaMU: 0ObEeIMHEHUE, mepecedueHue, aonoaHenrne. CBoicTBa omeparuii Haj
MHOKE€CTBAMU: MePEMECTUTENIHHOE, coueTaTesIbHOE, pacrnpeaenuTeabHoe,
BKJIIOUeHMs. Vicnosib3oBaHue rpaduuecKoro MpeACTaBICHHUs] MHOKECTB ISl OIMCaHUs
peabHBIX MPOIECCOB U SABJICHUMN, IPU PEILICHUH 3a]1a4.

Uszmepenue pacceusanus oaumwix. [ucnepcus u cmanoapmHoe OMKIOHEHUE

4 31€ech 1 asiee KypCMBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEIbHOM iaHe. ITegaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00hEM U3ydaeMOoro MaTeprania.
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YUCI08bIX HAOOPOB. [luazpamma pacceusanus.

DnemeHTapHbIe COOBITHSI  CciydaiiHoro ombiTa. CiydaiiHeie  COOBITHS.
BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMU.
Crnydaiinpiii BEIOOP. CBSI3b MEXAY MAJTOBEPOSTHBIMHU U TPAKTUYECKH TOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE M HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCIb NYMU, CYULeCme08aHue Ucsayell
BEPUIUHDL, CB5A3b MENHCOY UYUCTIOM GepUiUH U duciom pébep. lIpasuno yMHON*CEHUS.
Pewenue 3a0au ¢ nomowwiro epaghos.

IIpomusononooxcuvie codbvimus. Juacpamma Oiinepa. ObveouHnenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyra  crodcenus
geposamuocmell. Ycnosnas eepoamuocmoe. Illpasuno ymnooxcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3aoau ma
HAXO0JICOeHUe 8ePOSIMHOCIeEll C NOMOWbIO 0epesd CAYYAUHO20 IKCHEePUMEeHmA,
ouazpamm Jinepa.

9 KJIACC

[IpeacraBnenue JaHHBIX B BUIE TAOJIHIIL, TUarpamMm, rpauKoB, UHTEPIIPETAIIIS
JNaHHBIX. UTeHUE U MOCTpOeHUE TabJIHII, Tuarpamm, rpakoB Mo peabHbIM JaHHBIM.
[lepectanoBku u ¢akropuan. CoueraHus U YHUCIO COYETAHUU. TpeyeonbHuK
llackana. Pemienue 3aaa4 ¢ UCIOJIb30BAaHUEM KOMOUHATOPHKHU.
l'eomempuueckas eepoamuocmo. Cnyyainsiii 8bl00p MOYKU U3 Queypbl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 02U OKPYHCHOCHU.
HcnbiTanue. Ycnex u Heygaya. Cepus ucnbeITaHul A0 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BepostTHocTH cOOBITHI B cepuu UcTibITanuii bepHyuu.
CnydailHasgs BeIMYMHA M PACHpPENEIICHHE BEpOsATHOCTEW. MareMarnueckoe
OXuJaHue u nucnepcus. [IpuMepsl MAaTEMAaTUYECKOTO OKUAAHUS KAK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHHUS BEIIMUMHBI. MaTeMaTuuecKkoe 0KUIaHUE U JUCTIEPCUS CITydYalHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».
[Tonarue o 3akoHe OoybmIUX yuces. M3MepeHue BEepOsITHOCTEH C MOMOIIbIO
gacToT. PoJib 1 3HaUEeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

IIpyMepHBbIe KOHTPOJIBLHO-U3MEPUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHNE OLIEHKA JOCTUKEHUM [UIAHUPYEMBIX PE3YIbTATOB OCBOCHHS
y4eOHOTO MpeaMeTa MPOBOAUTCS B (OpME TEKYIIETO U pyOSKHOTO KOHTPOJIS B BUJE:
KOHTPOJbHBIE PabOThl, CaMOCTOSITENIbHbIE pal0OThI, 3a4eThl, MaTEMaTHYECKHE
JTUKTAHTHI, TPAaKTUYECKHe pabOThl, MUCHMEHHBIA OTBET M0 WHIWBHUAYATHHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuaromuxcst ¢ 311P Bo3MoxkHO n3MeHeHne (POPMyIUPOBKH 3aTaHUIN HA
«TIOIIATOBYIOY, aIANTAINIO TIPEIJIaraeMoro 00y4JarIieMycs TeCTOBOTO (KOHTPOJIBHO-
OIIEHOYHOT0) MaTepuaia: HUCHOJIb30BAHUE YCTHBIX W NUCbMEHHBIX HMHCTPYKIUH,
YOPOIIEHUE JITTMHHBIX CIOXKHBIX (DOPMYIUPOBOK MHCTPYKIIUN, PEIIEHUE C OMOPON Ha
anropuTM, oOpasell, UCMOJIb30BAaHUE CIIPABOYHON MHGOPMALIH.
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MaremaTuka
5 KJiace

Kontponbshas padora Ne 1. Tema. HaTtypansHble uncna.

Kontponbhas padora Ne 2. Tema. JleiicTBHsI ¢ HATYpaJbHBIMH YUCIAMH.

Kontponbshas pabota Ne 3. Tema. Mcnonb3oBanue CBONCTB ASUCTBUI TIpH
BBIYHCIICHUSX.

KontponbHas padota Ne 4. Tema. YTibl © MHOTOYTOJIbHUKH.

KonTtponbsHas padota Ne 5. Tema. JlenuMOCTh YHCElL.

KontponbsHas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE IPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKeHUE U JieseHne Apo0eit.

Kontponbnas pabora Ne 9. Tema. Jlecarnunsie npodu. CpaBHEHHE AECITUYHBIX
TPOOCH.

KonTponbHas padota Nel0. JlelicTBUs ¢ A€CATUYHBIMU APOOSIMHU.

Kontponbshas padorta Ne 11. Tema. ToroBas KoHTpoJibHas paboTa.
6 knacc

Kontponbshas padorta Nel. Tema. J[enuMOCTh HaTypaJIbHBIX YKCET.

Koutponbshas padora No2. Tema. OO6bikHOBEHHAs! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. OtHowmenue. [Iponopius.

Koutponbshas padota Ne4. Tema. [IporieHT.

KontponbHasa padora Ne5. Tema. YUetsipexyroabauk. @opmyiel nepumerpa u
TJIOIAU PSIMOYTOJIbHUKA.

KontponbsHas padota Ne6. Tema. [lonoxutenbHbie U OTpUIIATETBHBIE YHUCIIA.
CpaBHEHHE TOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEN.

Kontponwnas padora Ne7. Tema. CiioxkeHU€ U BHIYUTAHUE MOJOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL

KontponbsHas pabora Ne§. Tema. YMHOKEHUE U JCICHUE MOJOXKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponwnas pabota Ne9. Tema. IlpsamoyrosbHasi cucrema KOOpAWHAT.
JlnarpamMmebl.

Kontponbshas pabota Nel10. Tema. UToroBast KoHTpobHast paboTa.

Aureopa
7 Kjaacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAIEHBIMU YHCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeIIEM.
Kontponbshas padorta Ne3. Tema. BykBeHHbIE BbIpasKEHUS.
KonTtponsHas padora Ne4. Tema. MHOTOYJICHBL.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponwsHas pabota Ne6. Tema. JIuneitHoe ypaBHEHUE C OJTHOU MEPEMEHHOM.
Kontponsnas padora No7. Tema. Cuctembl TUHEHHBIX YpaBHCHUM.

29



Kontponsnas padora Ne 8. Tema. Koopaunate! u rpaduku.
Kontponbnas padota Ne 9. Tema. [lonsitue ¢pynkuuu. Jluneitnas GyHKuus.
Kontponbshas padora Nel0. Tema. iToroBasi KoHTpoJibHas padoTa.
8 ki1acc
Kontponbshas pabora Nel. Tema. KBanpaTHbiii kopeHb. ApudMeTUudecKuit
KBaJpAaTHBIN KOPEHb.
Kontponbnas pabGora No2. Tema. CremeHb ¢ I€IbIM  [OKa3aTeIeM.
CranpapTHbIil BUJ YKCTIA.
Koutponbhas pabora Ne3. Tema. Aunrebpanueckass npo0Ob. CokparieHue
Ipooeit.
KontponbsHas padora Ned4. Tema. JleiicTBus ¢ areOpanyecKuMu IpOOSIMH.
KontponbsHas padota NeS. Tema. KBagpatHbeie ypaBHEHHS.
KontponbHas padora Ne6. Tema. YpaBHeHMsI, CBOASAIIMECS K KBaJPaTHBIM.
TexkcroBble 3aa4n, CBOASIIMECS K KBAaIPATHBIM.
Kontponbshas padota Ne7. Tema. Cuctembl ypaBHEHHIA.
Kontponbshas padora Ne8. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.
KontponbsHas padota Ne9. Tema. CructeMbl HEPABEHCTB € OJTHON MEPEMEHHOM.
Kontponbnas padota Ne 10. Tema. @UKIMHU. YUCIOBBIE PYHKIIUH.
Kontponbshas padota Nel 1. Tema. UToroBast KOHTpobHas padoTa.
9 kaacc
Koutponbshas padora Nel. Tema. Uucna u BeIUUCICHUS.
KontponbsHas pabota Ne2. Tema. YpaBHEHUSs ¢ OJTHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. /[poOHO-paninoHaibHbIe ypaBHEHUS.
Kontponbshas pabora Ned. Tema. CructeMbl ypaBHEHUI C IBYMS IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInnelinbie HEpaBEHCTBA C OJTHON MEPEMEHHOM.
Kontponbshas padota Ne6. Tema. KBagpatHbsie HepaBeHCTBa.
Kontponbshas padora Ne 7. Tema. KBanpaTtuunas GpyHKUMS U €€ CBOMCTBA.
Kontponbshas pabora Ne 8. Tema. ApudmMernyeckasi mporpeccusi.
Kontponbsnas padota Ne 9. ['eomeTpuueckas mporpeccusi.
Kontponbshas padota Nel0. Tema. UToroBast KOHTpoibHas padoTa.

I'eomerpus
7 Kjaacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKHE CBOICTBA

MPOCTEUIUX PUTYD.
Kontponbshas padota Ne2. Tema. CMeXHbBIE U BEPTUKATBHBIC YTJIbI.
Kontponbshas pabota Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponshas padota Ne4. Tema. PaBHOOEIpEHHBIN TPEYTOIBHUK.
Kontponbshas pabota Ne5. Tema. [TapannensHbie npsMebIe.
Kontponbhas pabota Ne6. Tema. CymMMa yrioB TpeyrojbHHUKA.
Kontponbshas paborta Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas pabota Ne6. Tema. Torosast kouTposasHas padoTa.

8 ki1acc
Kontponsnas padora Nel. Tema. UeTbIpexyroiabHUKH.
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Kontponbsnas padota Ne2. Tema. Cpenusst tuHust TpeyrojabHuka. CpenHsis
JIUHUS TPpANeLyH.

Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapaiesorpaMma.

Kontponbshas padota Ne4. Tema. [1nomans nogoOHbIX Guryp.

Kontponbshas padota Ne5. Tema. Teopema IMudaropa.

KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.

Kontponbshas padota Ne7. Tema. MToroast KoHTposibHasi paboTa
9 kaacce

Kontponbshas padota Nel. Tema. Perienue TpeyroibHUKOB.

KontponbsHas padota Ne2. Tema. [Tnomaau TpeyroisHUKa, Y€ THIPEXYTOIBHUKA.

Kontponsnas padora Ne3. Tema. BekTopsl.

KoHnTtponbeHas padora Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA INTIOCKOCTH.
Kontponbshas padota NeS. Tema. [IpaBuiibHble MHOTOYTOJIbHUKH.
Kontponbshas padora Ne6. Tema. [Inomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. IToroBast KOHTpoJIbHAs padboTa.

BeposiTHOCTB U cTATHCTHKA
7 Kjaacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
Kontponbhas padota Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Koutponbshas padota Ne 3. Tema. CityvaitHasi U3BMEHUHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposiTHOCTh U YacTOTa CIIy4ailHOTO

COOBITHSI.

8 kiacc
Kontponbshas padora Ne 1. Tema. MHokecTBa.
KontponbsHas pabora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. CiiyqaitHbie COOBITHS.

9 kaacc
Kontponrnas padota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas padorta Ne 2. Tema. Ucnbitanust.
KonTtponshas padota Ne 3. Tema. Cnyuaitnas BemuauHa.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHNA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MaTeMaTHKE W IICJICHAMPABICHHON MO3HaBATEILHOM
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEM  KOMIIETEHTHOCTH  4Yepe3  MPaKTHYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHHUE YUUTHCA
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAlUIO, OBITh TOTOBBIM JIEHCTBOBAThH
B OTCYTCTBUE rapaHTUN yCIIEeXa;

cnocobHocTh oOyuvaromuxcst ¢ 3P k oco3HaHWIO CBOMX Je(DUIIMTOB H
MIPOSIBJICHUE CTPEMIICHHS K UX IIPEOJIOIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JOCTHXKUMBIE 11EJIH;

YMEHHUE pa3inyarh Y4eOHbIE CHUTyalldd, B KOTOPBIX MOKHO JEHCTBOBaTh
CaMOCTOSITENIbHO, M CHUTyallud, TJI€ CJEAYEeT BOCHOJIb30BATHCS CIPABOYHOM
uHdopMaIuen Wi JpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIOCOOHOCTB MEPEHOCUTH MOTYYEHHBIE B X0/1€ O0YUEHHS 3HAHUS B aKTyaJIbHYIO
CUTYalUIo (MpU PEIICHUH KUTEUCKUX 3a/1a4, TPEOYIOMINX MaTeMaTUUECKUX 3HAHU);

CIIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSAX M MPABHIIAX MPOBEICHUS
MPOMEKYTOYHOW U UTOTOBOM aTTECTAIINH;
OBJIaJICHNE OCHOBAMH (DMHAHCOBOM TPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

Osnadenue yHugepcaibHbIMU yueOHbIMU NO3ZHAGAM ENbHBIMU OCIICHEUAMU:

yCTaHABJIMBATh  MPUYUHHO-CICJACTBEHHBIE CBSI3M B XOJ€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISIBIIATH NCPUITUT JaHHBIX, HEOOXOAMMBIX IIJIsi PEIICHUS ITOCTABICHHON
3a/1auu;

C TIOMOIIBIO0 YUUTEIIS BBIOUPATh CIIOCO0 pelIeHUs MaTEeMaTUYECKOM 3a/1auu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

NPUMEHSATh W TpeoOpa3oBhIBaTh 3HAKM W CUMBOJBI B XOJAC PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE TIPH PEIICHUU MaTEMaTUIECKOH 3a1a4H;

MOHUMATh ¥ UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

WJUTIOCTPUPOBATH PeliaeMble 3a71a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHUMATh U UCIIOIh30BaTh MATEMATHUECKUE CPEICTBA HATIISITHOCTH (TpaduKH,
auarpaMMbl, TaONUIBI, CXEeMbl H Jp.) IS WUIIOCTPAIlMd, WHTEPIPETAINH,
apryMeHTaIuH.
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Ognaodenue YHU68epcanbHblMu yueoHvimu KOMMYHUKAMUGHHIMU
delicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEMICHUS 3314,

B3aMMOJICMCTBOBATh U HAXOJUTh OOLIUE CIIOCOOBI PabOThI; pabOTaTh B TPYIIIE:
HaXOJuTh O0OIllee pelIeHHe M pa3peliath KOHQIUKTHI HAa OCHOBE COIJIACOBaHUS
NO3UIMI U yu€Ta MHTEPECOB; CyIIaTh NapTHEPa; PopMyIupoBaTh, APTyMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIMKTOB MpPU HATUYUHM PA3HBIX TOYEK
3peHUs W pas3peliath KOH(JIMKTHI Ha OCHOBE Y4Y€Ta MHTEPECOB U MO3UILIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3WLMI0O W KOOPAUHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHATh CBOIO YacTh PadOThI, JOCTUTaTh Kaue€CTBEHHOI'O pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBHUS C APYTMMH WICHAMH KOMaH/bI;

OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIINNA IPOYKT.

Osnaoenue ynugepcaibHbIMu yUeOHbIMU PECYSIAMUCHBIMU OCUCH GUAMU:

CTaBUTb 11€JIM, BIOUPATH U CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS YI€OHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBATHh U OCYLIECTBIIATH JAESATEIbHOCTD, HAIIPABICHHYIO HA PELICHUE
3a71a4 UCCIIEIOBATENBCKOTO XapaKTepa.

dbopmMynupoBaTh U YyACPKHUBATH Yy4eOHYIO 3ajady, COCTaBJSATh IUJIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUI;

OCYIIECTBIJISITh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOJUMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh MPOIECC U Pe3yJIbTaT yUYeOHOM MaTeMaTUYeCKOM
NEATEIBbHOCTH;

aJICKBaTHO OILICHUBATh MPABUIBLHOCTh UM OIIIMOOYHOCTD BBITIOJTHEHUS Y4eOHOM
3a1a4u, €€ 00ObEKTUBHYIO TPYJHOCTb U COOCTBEHHbBIE BO3MOKHOCTH €€ PEIICHHUS;

CIMYaTh CHOCOO JACHCTBUS M €r0 pe3yJbTaT ¢ 3aJlaHHBIM 3TAJIOHOM C IIEJIbIO
0OHapyKEeHHsI OTKJIIOHEHUI U OTJIMYUIA OT 3TaJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEHICHUH Y4eOHOM
3a7a4u;

MOHUMATh TPUYUHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPEeOyeMBbIil pe3ynbTaT
JeSTETPHOCTH, OMPESATh MO3UTUBHBIE M3MECHECHHS M HAMpaBlICHUS, TpeOyromue
najabHerIel padoThl;

PETYIUPOBATH CIIOCOO BHIPAKEHUS IMOIIHA.

NPEAMETHBIE PE3YJIBTATDBI

Pe3ynbpTaThl 0cBOeHUs yueOHOTro mpeaMera «MaTtemaTuka (BKiIo4as ainreopy,
reOMETPUI0, BEPOATHOCTh M CTAaTHCTUKY)», pacHpeleleHHble MO ToAaM oO0yueHus,
bopMyIHpyIOTCS 10 NPUHIUITY J0OABIEHHUS HOBBIX PE3YJIHTATOB OT T'Ofa K roa1y, yxKe
HA3BaHHBIE B MIPEIBIIYIINX F0JIaX MO3UINH, KaK MPABUJIO, TOCIOBHO HE IOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPETHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pE3yNbTaThl MPEABIAYIIUX JIET).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «MATEMATUKA» (ITIO 'OAAM OBYYEHU )

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kiiaccax OCHOBHOM IIKOJIbI
JOJDKHO O0ECTeUrBaTh JOCTIIKEHUE CIEMYIONUX TMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNIbTaTOB:

5 KUIACC

Yucna u evluucnenun
OpueHTHPOBATHCA B MOHIATHUSIX U ONIEPUPOBATH HAa 0230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HaTypaJTbHBIMHU YMCIIAMH, OOBIKHOBEHHBIMH U JIECITUUHBIMH APOOSIMH.

CpaBHUBAThH U yIOPSAJ0YMBATH HATYPAJIbHBIE YKCIIA, CPABHUBATH B MPOCTEUIIINX
cllydasx OObIKHOBEHHBIE ApOOU, NECATHUUHBIE APOOH.

CoOOTHOCHUTD TOUYKY Ha KOOPJIMHATHOMN (YUCIIOBOM) MPSMOI ¢ COOTBETCTBYIOLIUM
el YMCIIOM U M300pakaTh HATypalibHbIC YMCIIa TOUKAaMU Ha KOOPJMHATHOM (YHCIIOBOM)
MPSAMOM.

BoimonHaTh  apudMeTHdecKue JEUCTBHS C HATypallbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUILIUX CITydasiX.

BEBIOTHATE IPOBEPKY, MPUKUAKY PE3YJIbTAaTa BEIUMCICHHIA.

OxpyrasTh HATypadbHBIC YUCIIA.

Pewienue mexkcmoguix 3aoau

Pemarp TexcTOBBIE 3amauu  apUPMETHUYECKHMM CIOCOOOM M C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO TMepebopa BCEX BO3MOXHBIX BapHaHTOB (IpH
HEO0OXOJMMOCTH C HAIIPaBJISIIOIIEH TOMOLIBIO).

Pemarp 3amauu, conepkalide 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIUYUHBL:
CKOPOCTb, BPEMS, PACCTOSTHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTH (TIpU HEOOXOAMMOCTH C
HCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

Hcnonp30BaTh KpaTKUE 3aIIUCH, CXEMBbI, Ta0IHIIbI, 0003HAYEHHS TIPU PELICHUN
3ajad.

[Tonb30BaThCs OCHOBHBIMH €TMHUIIAMH U3MEPEHUS: [IEHbI, MACChI; PACCTOSHUSA,
BPEMEHH, CKOPOCTH, BBIpa)XaTh OJHM €IWHUIIBI BEJIMYMHBI dYepe3 Apyrue (mpu
HEO0OXOJAMMOCTH C OTOPON Ha CIIPABOYHYIO HH(POPMALIUIO).

W3Bnekath uHPOpMaIUio, NPEACTaBICHHYI0 B Tabnuile, Ha CTOJ04YaTOMN
auarpamMme, THTEpIpPEeTUPOBATh IPEICTaBICHHbIE JaHHBIE, UCIIOIb30BaTh JaHHBIE MTPH
pellIeHnH 3ajau.

Haznaonaa zeomempus

[Tonb30BaThCs TEOMETPUYECKUMU TOHATUSIMU: TOYKA, MpsiMasi, OTPE30K, JIyd,
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yToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTH, TpUMEPHI OOBEKTOB OKPYXKAIOUIETO MHUPA, HUMEIOUMX (Qopmy
M3YyYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPH HEOOXOAMMOCTU IO BHU3YaJIbHOW OIOpPE,
CBA3aHHYIO C yIJIaMH: BEpPILHMHA, CTOPOHA; C MHOIOYIOJIbHHKaMU: YroJj, BEpIIHHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: paJNyC, TUaMeTp, LIEHTP.

N300paxaTh H3y4EHHbIE TE€OMETPUYECKHE (QUIypbl Ha HEJIMHOBAaHHOW U
KJIETYaTOM OyMare ¢ MOMOUIBIO [IUPKYJISl U TMHEHKH (ITOCJIe COBMECTHOTO aHAN3a).

HaxoauTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C MOMOUIBIO
JUHENKH, CTPOUTh OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTh OKPYKHOCTh 3aJJaHHOTO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH U YIJIOB NMPSAMOYTOJIbHUKA, KBajgpaTa Il UX
MOCTPOEHUS1, BBIYUCIICHUS IJIOIAU U IEPUMETPA.

BbluucnsaTe mepuMeTp M IUIOWIAAL KBaApara, MNpSAMOYTOJbHUKA, QUIYp,
COCTABJICHHBIX W3 MPSMOYTOJIBHUKOB, B TOM u4ucie (QUIYyp, U300paKEHHBIX Ha
KJIeT4YaTon Oymare.

[Tonb30BaTbCd OCHOBHBIMH METPUYECKHMMH €IMHHUIIAMH H3MEPEHUsl JUIMHBI,
IUIOUIA/IN; BBIPAXKaTh OJHM €AMHMIIBI BEJIMUUHBI Yepe3 Apyrue (Ipu He0OXOAUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MHPOPMAIIHIO).

Pacno3naBaTh napasmienenunes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHMS MapajuleienuIea, Kyoa.

Bbruncnsate 00b€M KyOa, mapaiienenureza Mo 3aJaHHbIM H3MEpPEHHsIM (C
OTIOpOM Ha aJITOPUTM YYEOHBIX JCHCTBHI), MOJIB30BAThCA €IWHUIIAMU H3MEPEHUs
00BEMa.

PemaTte HecnoxXHbIE 3a/layd Ha H3MEPEHHE TE€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYalMIX (TPU HEOOXOIUMOCTH C BU3YyaIbHOU ONOPOH).

6 KJIACC

Yucna u évtuucnenusn

OpueHTHPOBATHCS B MOHATUAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YUCEN U CIOCO0AMM HMX 3alUCH, TEPEXOIUTh
(eciu 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aIUCH YUCIIA K IPYTOH.

CpaBHUBATh W YNOPSIOYMBATH IIEJIbIE YHUCIIa, OOBIKHOBEHHBIC M JCCATUYHBIC
poOu, CpaBHUBATH YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

Breinonuate apudMeTHiyecKue ASUCTBUSI ¢ HATYpPaIbHBIMU U IIEJIBIMU YUCTIAMU,
OOBIKHOBEHHBIMU M JICCATUYHBIMU JTPOOSIMU, TTOJOKUTEIBHBIMA U OTPULIATEIIHHBIMU
YU CJIAMHU.

Boiuncnars 3HaUeHUs! YUCIIOBBIX BBIPAXKEHUM, BBITIOJIHITh MPUKUJIKY U OLIEHKY
pe3ynbTaTa BBIUUCICHUMN; BBIMOIHATH MPEOOpa30BaHUs UYWCIOBBIX BBIPAKCHHM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JECHCTBUN.

CoOTHOCUTH TOYKY HA KOOPAMHATHOM MPSMOU C COOTBETCTBYIOLIUM €M YHCIIOM
1 U300paKaTh YKCIIa TOYKAMH Ha KOOPJIWHATHOM MPSAMOMN, HAXOAUTh MOJTYJIb YUCIIA.

CoOTHOCUTH TOYKM B MPSAMOYTOJIbBHOW CHCTEME KOOPAMHAT C KOOpPJAWHATAMU
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3TOU TOYKH.

OxpyrasaTh IeNIble YucCia W JACCATUYHBIC apodu (1Mo o0pasily), HaXOJHTh
NpUOTUKEHUS YU CEIL.

Yucnoewvie u Oyxeennbvle bIPANHCEHUA

OpueHTHPOBATHCS B MOHATUAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIIUCBIO CTETNICHU YHMCJIA, HAXOAUTH KBaJApaT U KyO 4KcClia, BBIYUCIATh
3HAYEHUS MPOCTEUIITUX YUCIIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTECTICHHU.

[Tonp30BaThCA MpU3HAKAMU JETUMOCTU (IIPU HEOOXOJWMOCTH C OINOPOMl Ha
ITOPUTM TIpaBuUJIa), pacKiaibIBaTh HATypaJbHbIC YMCIIA HA TPOCTHIE MHOKHUTEIIH.

Ilonv3068amucs macuimadom, COCTABIATh MPONOPLUUHU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI JJis1 0003HAUCHHS YHCEN MPU 3aMUCU MaTEMaTHUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAYEHUA OYKBEHHBIX  BBIPAKEHUH, OCYIECTBIISS
HE0OXOMMbIE TOJCTAHOBKUA U MpeoOpa3oBaHus (C OMOPON Ha aNrOPUTM Y4eOHBIX
JNEUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmogwix 3aoau

PemaTte MHOroOmaroBble TEKCTOBBIE 3a/ayd apu(METUYECKUM CIIOCOOOM C
OIIOPOW Ha BOIIPOCHBIN IJIaH.

Pemats pOCTENIINE 3a7a4H, CBSI3aHHBIC c OTHOILICHHUEM,
IPONOPUHUOHATIBHOCTBIO BEJIMYMH, MPOLUEHTAMH; PEIIaTh TP OCHOBHBIE 3aJayd Ha
JPOOU U MPOIICHTHI.

Pemate 3amaum, cojeprKaiide 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYUHBIL:
CKOPOCTb, BpEMsI, pacCTOsIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh; POU3BOIUTEILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOJIB3YS apU(DMETHUECKUE ACHUCTBUSI, OLICHKY, TPUKUJIKY;
MOJIb30BAaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHH.

CocTtaBisaTh OyKBEHHbBIC BBIPAKEHHUS 10 YCIOBUIO 33]1a4y MOCIE€ COBMECTHOTO
aHanu3a.

W3Bnekats wHOpMaIuio, MpeACTaBICHHYIO B TaOIWIax, Ha JIMHEHHOMN,
CTOJIOYATOW WJIM KPYroBOM JaMarpamMmax, WHTEPHPETUPOBATH TMPECTaBICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE PH PELICHUU 3aa4.

[IpeacTaBnsaTs nHGOPMAIIHIO C TOMOIIBIO TAOIHI, JUHEHHONW M CTOJIOYATON
arpamm.

Haznaonaa zeomempus

[IpuBoauTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHPA, HUMEIOMNX (opMy
M3YYCHHBIX TEOMETPHUYECKUX IUIOCKMX M TMPOCTPAHCTBEHHBIX (UTYp, TpUMEpPHI
PaBHBIX U CHMMETPUYHBIX UTYyD.

N300pakath ¢ MOMOIIBIO IUPKYIIS, JIMHEWKH, TPAHCTIOPTHPA HA HETMHOBAHHOM
U KJIET4aTOM Oymare u3y4yeHHbIE IJIOCKME reOMeTpUUecKre (PUrypbl U1 KOHPUTYpaIuy,
CUMMETPUYHBIC (PUTYPHI.

NMeTs mnpencTaBieHME O TEeOMETPUYECKUX TOHSATUSX: PaBEHCTBO (uUryp,
CUMMETPHUSI, OCb CUMMETPHH, LIEHTP CUMMETPHH.

HaxoauTe BeTUYUHBI YIJIOB U3MEPEHUEM C TTOMOIIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMUHBI, M0JIb30BAThCS MPU PELICHUU 3a7ad IpagyCHOU MEpou
YIJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, MPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBL.
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BbraucnsaTe AMMHY JIOMaHOW, TEpUMETP MHOTOYTOJIbHUKA, IOJIb30BAaThCS
SAMHUIIAMU U3MEPEHUS JIJTMHBI, BRIPAXKATh OJTHA €IUHUIIEI U3MEPEHUS JTMHBI Yepe3
ApyTHE.

HaxoauTh, HCTIONB3ys YepPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY IBYMS
TOYKAMH, OT TOYKH JI0 MPSMOU, JJIMHY ITyTH HA KBaJPATHOM CETKE.

Beraucnsate  miomans  QuUTyp, COCTaBICHHBIX W3  MPSIMOYTOJIBHHUKOB,
HCITOJTh30BaTh pa30MEHNE HAa IPSIMOYTOJILHUKH, Ha PaBHBIC (DUTYPHI, TOCTPAUBAHUE IO
MPSMOYTOJIbHAKA; TI0Jh30BAaThCS OCHOBHBIMHU EIWHUIIAMUA W3MEPEHHS TUIOMIAIMN;
BBIPAXKATh OJTHH €IUHUIIEI U3MEPEHUS TUIOMIAIN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pacmo3naBaTh Ha MOJENSIX W W300PAKCHUSIX TUPAMHUAY, KOHYC, ITHAIUHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, IpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkats Ha KJIeTUYaTol Oymare nNpsMOYyToJIbHBIN MapauieIeIunel.

Beraucisite 006€M TIPSIMOYTOJIEHOTO TapajuleNienuieia, Ky0a, Mmojab30BaThCs
OCHOBHBIMHU €JIMHHIIAMH W3MEpPEHHsI 00bEMa; BBIPAXKATh OJHU CAMHHUIIBI M3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CpaBOYHYIO HH(POPMAILIHIO).

PemaTte HecjoOXXHBIE 3aa4d Ha HAXO0XACHHUE TEOMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTYaIHsIX (IPU HEOOXOUMOCTH C BU3YyaJIbHOU OTIOPOHA).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYYUYEHU )

OcBoenue ydeOHOTO Kypca «Anredpa» Ha yYpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JOJKHO OOECIEeYUBATh JIOCTHKEHUE CIEAYIOIMMUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u évtuucnenusn

BbInonHATh, couyeTass yCTHbIE M NHCbMEHHbBIE MPUEMBI, apupMeTHUYecKue
JEUCTBUSA C pallMOHATbHBIMUA YUCIAMHU.

HaxonuTh 3HaY€HHsS YHUCIOBBIX BBIPAKEHUN; MPUMEHATH Pa3HOOOpa3HbIE
CcrocoObl U TMPUEMBI BBIYKMCIICHUS 3HAYEHUM JPOOHBIX BBIPAKEHUN, COAEpPKALIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauts OoT omHOW (HOPMBI 3amMHMCH YUCEN K Apyrou (mpeoOpa3oBBIBATh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATHUHYIO poOb). CpaBHUBATH U
YHOPSAI0YMBATh PallMOHAIBHBIE YUCIIA.

OKpyIJIsTh UKcCIna.

BBINOIHATS IPUKHUIKY M OLIEHKY pe3yJibTaTa BBIYHMCICHHWM, OLICHKY 3HAYEHUU
YHUCJIOBBIX BBIPAXKEHUMH.

BbINONIHATE NEWCTBHSI CO CTENEHSIMU C HATYpaIbHBIMU MTOKA3aTeNsIMU (C ONTOPOi
Ha CIPaBOYHYIO0 HH(POPMAIIHIO).

[IpuMeHATh NIPU3HAKKU IEITUMOCTH, Pa3JIOKEHUE Ha MHOKMTENIM HAaTypaJbHbIX

37



qucedn.

Pemate mnpocreliue NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYHMH,  OPONOPLHOHAJIBHOCTBIO  BEIUYHMH,  POLICHTAMH;
MHTEPIPETUPOBATH PE3YJIbTAThI PEIICHU 33]1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue evlparxceHus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha 0a30BOM YpOBHE
anreOpanyecKor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHnss OYKBEHHBIX BBIPOKCHHA TIPH 3aJaHHBIX 3HAYCHHSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LENOI0 BHIPAXKEHUSI B MHOTOWIEH MTPUBEACHUEM
M0JIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOTOWIeHa Ha
MHOTOWIEH, IPUMEHTh (POPMYIIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTU (C OMOpon
Ha CIIPaBOYHYIO HH(OPMAIIHIO).

OcCylecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIW C MOMOILBIO
BBIHECEHHUS 32 CKOOKHM 0OIIEro MHOXKHTENS, TPYIIHUPOBKH CJIAraeMbIX, MPUMEHECHHUS
(hopMyJ1 COKpaIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPaBOUYHYIO0 HH(POPMAITHUIO).

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB [IJIsl PEIICHUS] Pa3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEM C HATypaJbHBIMH IOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH (C OOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

Ypasnenusn u nepagencmea

Pemate sMHEHHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, INMPUMEHSS IpaBuia
Mepexo/ia OT UCXOJITHOTO YPABHEHUS K paBHOCWIbHOMY eMy. [IpoBepATh, BIAETCS U
YHUCJIO KOPHEM YPaBHEHHS.

NwmeTs nipeacTaBiieHre o rpaduuecKux METOJIax MPU PEIICHUN JTUHEUHBIX
YPaBHEHHUM U UX CUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C IBYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TIOCKOCTU rpauK JUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMU; TTOJIB3YSCh TPadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS YPABHECHHUS.

Pemiath cucteMsl ByX JUHEWHBIX YPABHEHUM C ABYMS MEPEMEHHBIMU, B TOM
quce rpaguiecku (C Omopoit Ha arOPUTM yUEOHBIX ACHCTBU).

CoctaBisTh (OCJIe COBMECTHOTO aHAU3a) U PellaTh JIMHEHHOE YpPaBHEHUE WU
CUCTEMY JIMHEMHBIX YpaBHEHUN IO YCIOBHUIO 3a/layd, HWHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYEHHBIN pe3yibTar.

Koopounamot u cpagpuxu. @Pynkyuu

N300pakath Ha KOOPAWHATHON TPSIMON TOYKH, COOTBETCTBYIOIINE 3aaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJbl, 3alMCHIBATh YKCIOBBIE TPOMEXYTKU Ha
anre0pandeckoM S3bIKe.

OTMeuaTrh B KOOPJMHATHOW MJIOCKOCTH TOYKH MO 33JaHHBIM KOOPAMHATaM;
CTpouTh rpaduku TMHEHHBIX QyHKIKHA. CTpouTs rpaduk GyHkiwu Yy = kX + b.

OnuceiBaTh C MOMONIbIO (YHKUMA H3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMYMHAMH (110 aJTOPUTMY Y4E€OHBIX JEMCTBUI): CKOPOCTh, BPEMs, PAaCCTOSHUE;
IIeHa, KOJIMYECTBO, CTOUMOCTbD; MPOU3BOAUTEIHHOCTD, BpeMs, 00bEM pabOTHI.
HaxoauTe 3HaueHre PyHKIIMK 10 3HAYCHUIO €€ apryMeHTa.
[Tonumats Tpaduveckuil crmocod NpeAcTaBiICHUS W aHalu3a WHOOpPMAaIUH,
W3BJICKATh U MHTEPIIPETUPOBATH HH(DOPMAITHIO U3 TPAPUKOB PEATBHBIX MPOIIECCOB U
3aBHCHMOCTEH.

8 KUIIACC

Yucna u eévluucnenusn

Hcnonp30BaTh HayalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
qyyceNn JJIA CPAaBHEHUS, OKPYTJEHUS M BBIYMCICHHI; M300pakaTh JEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumensaTh mMOHATHE apU(METUUECKOrOo KBaJIpaTHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHH, HCIOJIB3YyS TPU HEOOXOJUMOCTH KaJbKYJISTOP; BBITOJHSITH
npocTteiime npeoOpa3oBaHUsl BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHUCEI C MOMOIIBIO JECSITHYHBIX
npoOeii u creneHelt yuca 10.

Anzebpauueckue sviparxcenus

[IpumMeHATP TOHATHE CTENEHM C LEJbIM  I[I0KA3aTelIEM,  BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKECHHUM, COAEpX AIIMX CTENEHU C IEIbIM IMoKazaTeineM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BBINIONHATE HECIOKHBIE TOXJIECTBEHHbIE IMPE0Opa3OBaHUs PalUOHAIBHBIX
BBIPQXKEHUI HAa OCHOBE IMPaBUJI JECUCTBUI HaJl MHOTOWIEHAMHU U alreOpanyecKuMu
TPOOSIMHU.

PackiianpiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTENH.

[TpumensTh mpeoOpa3oBaHUs BHIPAKCHUH IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHON ITPAKTUKHU.

Ypasnenusn u nepagencmea

Pewiats nuHeliHble, KBaJAPATHBIE YPABHEHHUS (C MCIOJIB30BAHUEM CIIPABOYHOI
uH(pOpMaIMK) W palMOHAIIbHBIC YPAaBHEHUs, CBOJSAIIUMECS K HUM, CHUCTEMBI JBYX
YPABHEHHM C ABYMs IEPEMEHHBIMH.

[IpoBOAMTH IPOCTENINE UCCIIEAOBAHNS YPABHEHNUN U CUCTEM YPABHEHUM, B TOM
YHUCJie C TMPUMEHEHUEM TpapUUYecKuX MPeACTaBICHUA (YCTaHABIMBATh, UMEET JIH
YpaBHEHHUE WJIM CUCTEMa YPaBHEHUW PEICHHS, €CIIM UMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM y4E€OHBIX JAEHCTBUIA.

[lepexoauTh OT cIOBEeCHOW (OPMYJIUPOBKU 3a7auM K e& anredpandeckoi
MOJENM C TIOMOWIBKD COCTAaBJICHHUS YPAaBHEHUS WM CHUCTEMBl YypPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ MOJIYYEHHBIN PE3YIbTAaT.

[IpuMEHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB 11 CPABHEHMS, OLICHKH; pPEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI; JaBaTh rpaduueckyro
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBaTh Ha 0a30BOM ypOBHE (DYHKIMOHAIbHBIE MOHATHS M SA3BIK
(TEPMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUA); ONpENENIATh 3HAYeHHEe (DYHKIHH IO
3HAYECHHIO APTyMEHTA; ONPEIE/IAThH CBOMCTBA (DYHKIMH 110 €& rpaduKy.

CTpouTh rpauKy deMeHTapHbIX QyHKIMI Buaa , Y = X2,y =x3,y =+/x ,y=

_; ONMCHIBATh CBOMCTBA YKCIOBOM QyHKIUU 1O €€ rpaduky (Ipu HEOOXOUMOCTH C
X

HaIPaBJISIONIEH TTOMOIIIBIO).

9 KJIACC

Yucna u évtuucnenusn

CpaBHUBATH U yHOPSOYMBATh PAMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

Brinonuate apudmernueckue ASHCTBUS C pallMOHAIIBHBIMU YHUCIAMH, COUYETast
YCTHBIE W TIMCHbMEHHBIE NPUEMBI, BBINOJHATH BBIYMCICHHUS C WPPALUOHAIBHBIMU
YU CIIAMU.

Haxonute 3Ha4eHUS CTEMEHEN C UETbIMUA MTOKA3aTENsIMA U KOPHEW; BBIYUCIISATh
3HAYEHMS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JCUCTBUTEIIBHBIE YHCIIA, BBINOJHATH NPUKUAKY pe3yJibTaTa
BBIUHCJICHU, OLICHKY YHCJIOBBIX BBIPAXKEHUM.

Ypasnenusa u nepagencmea

PemaTte vHElHbIE U KBaApaTHBIC YPABHEHUS, YPABHECHUS, CBOJSAIINECS K HUM,
npocTeiime IPoOHO-PAIIMOHANIEHBIE YPaBHEHUS.

Pemate mpocTeWiive CUCTEMBI [BYX JMHEWHBIX YpPaBHEHHM C JBYMS
[IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBIISCTCS
JUHEWHBIM (110 BU3yaJIbHOH OIope).

Pemates mpocreiinme TEKCTOBbIE 3aJaud alreOpandecKuM CrocoOoM ¢
IIOMOILBI0 COCTABJICHUS YPAaBHEHUsS WM CUCTEMBbI JIByX YPaBHEHHH C JByMs
MIEPEMEHHBIMU.

[IpoBOANTH MPOCTENIINE UCCIEAOBAHNS YPABHEHNI U CUCTEM YPABHEHU, B TOM
qucjae ¢ npuMeHeHHeM rpaduyueckux MpejcTaBlieHui (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemiath JsuHEHHbIE HEpPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA;, H300pa)kaTh
pElIEHNEe HEPAaBEHCTB HA YHUCJIOBOM MPAMOM, 3alUCHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

PemaTte cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIINAE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOMN
MPSAMOM, 3aMUCHIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PELICHUH PA3JIMYHBIX 3a7a4.

Dyukyuu

Pacno3naBath ¢QyHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
pacIoyio’KeHUE Ha KOOPAMHATHOMN MIOCKOCTH IpadukoB GyHKIMA Buaa: Y = KX, y = kX

+b ,y=ax +bx+cy=x,y= NLIR A — B 3aBHCHMOCTH OT 3HAYCHHH
K02()(PUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.
CtpouTth 1 H300paXkaTh CXeMaTHYCCKH TpadUKH KBaJAPAaTUYHBIX (PYHKIUH,

40



OIHCHIBAaTh CBOMCTBA KBaAPATUUHBIX (QYHKIUHI MO UX TpaduKaM.

Pacno3naBaTh KBajpaTHUHyIO (QyHKIHIO TIO (GopMylie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHH.

Apugmemuueckan u 2eomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO ITPOTPECCUN TIPU PA3HBIX
croco0ax 3a7aHusl.

BbIMONMHATE  BBIYMCIEHUST C  HUCHOJB30BaHHMEM (QopMyn N-TO  4jeHa
apu(METHUECKOW W TEOMETPUYECKON IMPOTPECCHid, CyMMBbI TEpBBIX N wieHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pemate 3a1a4un, CBA3aHHBIE C YUCIOBBIMHU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3aJaud W3 pealbHON JKM3HM (C HCIOJB30BAHUEM KaJbKYJSITOpa, HU(POBBIX
TEXHOJIOTHHA).

IIJTAHUPYEMBIE TIPEIMETHBIE PE3YJIBTATBI OCBOEHHS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUA» (ITO 'OJAM OBYUEHM A)

OcBoenne ydeOHOro kypca «l['eomeTrpus»» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl JOJUKHO OOECIEeYMBATh JIOCTMKEHUE CIEAYIOIIHMX IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIIACC

Pacnio3naBaTh u3y4eHHBbIE T€OMETPUUECKUE (DUTYPHI, OTIPEACIISITh UX B3AUMHOE
pacroyioKeHne, M300pakaTh TeoMETpUUYecKre (UTYphI; BBINOJHATH YEPTEXKH TI0
YCIOBHIO 3a1aud. M3MepsTh JIMHEHMHBIE W YIJIOBBIE BENIWYMHBI. Pemare 3amaun Ha
BBIUKCJICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B peaIbHOMN
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznmyaTh pa3mepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.

CTpouTh 4epTEXKH K TECOMETPUUECKUM 3a7a4aM (C UCTI0JIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMPOCHI H/HIIA aITOPUTMa YICOHBIX IEHCTBUMN).

[Tonp30BaTbCd NpPHU3HAKAMU  PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB P PEILICHUH 3a]1a4.

[IpoBoaNTh  HOKA3aTENbCTBA  HECJIOXKHBIX  I€OMETPUYECKHX  TEOPEM.

[Tonb30BaThCA MPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B
pEIIeHUY TEOMETPUUYECKHX 3a]1a4 (C UCIIOJIb30BAHUEM 3PUTEIIHHOM HATJISITHOCTH W/WJTH
BepOaJbHOM OTIOPHI).

OnpenensTe napamieIbHOCTh MTPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yerT ¢
HUMU cekymada. OnpeaensiTb napauieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM NMPSMOMU 10 TOYEK APYTOM MPSAMOM.

PemaTe 3a1aun Ha KieT4aTOl Oymare.

[IpoBOANTE BHIUUCICHUS U HAXOJUTh YUCIIOBbIC M OYKBEHHBIC 3HAYCHUS YTJIOB
B TEOMETPUUECKHX 33/1a4ax C UCIOJIb30BAHUEM CYMMBI YTIJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB VIJIOB, OOpa3OBaHHBIX TP TIEPECEUCHUH JBYX
MApAJUICIBHBIX MPAMBIX CEeKyllerd. Pemare mpakThueckne 3aJadyd HAa HAXOXKICHUE
YIJIOB.

HNmeTh nipeicTaBaeHne O MOHITHE TEOMETPUIECKOTO MECTA TOUEK.

DopMyIMpPOBaTh OMPEIACICHUSI OKPY)KHOCTH M Kpyra, XOpAbl U JAuUaMeTpa
OKPYKHOCTH, TOJIb30BATHCS UX CBOMCTBAMHU. Y METh NMPUMEHATh 3THU CBOMCTBA IPHU
pellieHuy 3a7ad.

OpHEeHTUPOBATHCS B MOHATHUSAX: OMMCAHHASA OKOJIO TPEYTOJbHUKA OKPYKHOCTB,
IIEHTP ONMUCAHHOU OKpyX)HOCTU. OnepupoBath Ha 0a30BOM ypOBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCs B OJIHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYIISIPbI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCS B OJHOMU
TOUKE.

OpueHTUpoBaThCS B TIOHATUSIX U ONEpPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>KHOCTH, TEOpeMa O MEPHECHANKYISIPHOCTH KacaTelbHON U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTep mnpencTtaBieHHE O MPOCTEUIINX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUSA C MOMOIIBIO IUPKYISA U
JIMHEUKH.

8 KUIIACC

PacniosHaBaTh  OCHOBHBIE  BHUIBl  YETBIPEXYIOJIBHUKOB, HX  JJIEMEHTHI,
ITOJIb30BAaThCS X CBOMCTBAMU IIPU PEILIEHUU TEOMETPUYECKUX 3a/1a4.

OpueHTHpOBaThHCS B MOHITHUM — TOYKHA INEPECEUEHUs MEIHAH TPEYTOJbHHUKA
(1eHTpa Macc) B pelleHrH 3a/1ay.

Biianets noHsATHEM CpEAHEN JIMHUM TPEYTOJIbHUKA U TPAIIEIIUH, TPUMEHSTh UX
CBOKCTBA IIPU PELIEHUN MPOCTEUIIINX T€OMETPUUYECKUX 3a1a4. FIMeTh peacTaBieHne
o teopeme dajsieca U TeopeMe O NPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHUs MPaKTUYECKUX 3a/1a4 (C OMOPOI Ha 3pUTENbHYIO HAIJISIIHOCTD).

[TpumeHsTh NpU3HAKKM TOA00HS TPEYrOoJbHUKOB B PEUICHUHM HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonp3oBaThess Teopemoit I[ludaropa ansa pemeHus TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp nNOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOrO yIua
MPSIMOYTOJIBHOTO TPEYroJbHUKA. [10JIb30BaTbCsl 3TUMU MOHATUSMH [JISl PELICHUS
MPaKTUYECKUX 33724 (IIPU HEOOXOJUMOCTH C OIIOPOI Ha allTOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu)  (C OMOpOM Ha  CIPABOYHYIO
uH(oOpMaIMIO) IUIOHIA[b TPEYroJbHUKA W IUIOHIAAM MHOTOYTOJIBHBIX (QUryp
(m0NB3yACh, I HEOOXOAUMO, KANbKYISITOPOM). [IpuMEHATh MoTyYeHHbIE YMEHHUS B
MMPAKTUYECKUX 3a/1a4ax.

Bianerp NOHATHAMM BIMCAHHOTO W LEHTPAJIBHOIO YIUIA, MCIIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpAamMH (CEKYIIMMH) U yIJIe MEXAY
KacaTeJIbHOM U XOPAOU MPH PELIEHNUHN ITPOCTENIIINX T€OMETPUUECKUX 3a1a4.
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Brnanets MOHSATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUU IPOCTEHUIITUX 3a/1a4.

[IpyMeHATh MOJTYyYECHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJIENIU JIJIS 3aJlay peajbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHUS C
OpUMEHEHUEM TMOJ00Ms U TPUTOHOMETpUM (TIOJB3YACh, TJ€ HEOO0XOIUMO,
KaJIbKYJISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX IIOMOIIBIO
pa3iIMyYHbIE AJIEMEHTHI IPSAMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE NMPSIMOYTOJIbHBIX
TpPEeyrojabHUKOBY»). HaxomuTe (C MOMOUIbIO KaJbKYJISATOpA) AJUHBI M YIJIBl JUIS
HETa0JIMYHBIX 3HAYECHUH.

[Tonp30BaTbess (opMyslaMu NPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM [UJII HAxXOXJICHUS COOTHOLICHWM MEXAYy TPUTOHOMETPUYECKUMH
BEJIMYMHAMU (C ONOPOI Ha CIPAaBOYHYIO HH(OPMALIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSThH UX IIPHU PELICHUH
IIPOCTENIINX T€OMETPUYECKUX 3a/1a4.

Bnanete noHATHSAMU TIpeoOpa3oBaHus MOA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [Toap30BaThCs CBOWCTBaMHU 110100Us MPOU3BOJIBHBIX (DUTYD, YMETh
BBIUUCIIATh JUIMHBI U HaXOJOUTh YIJbl Y MOAOOHBIX (uryp (o ajroputMy y4eOHBIX
nevicreuit). IlpuMeHsTh cBoicTBa MMOAOOMS B MPAKTHYSCKHX 3aadax. YMeTh
MPUBOJUTH IPUMEPHI MOJOOHBIX GUTYDP B OKPY’KAIOILIEM MHpE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YalIbHOM OIMOpPE) O MPOU3BENCHUHU OTPE3KOB
XOp, O POU3BEAECHNUN OTPE3KOB CEKYILUX, O KBAaIpaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpaMH, MOHUMATh HMX TE€OMETPUYECKUH M (U3HMUECKUI
CMBICJI, IPUMEHSTh UX B PEILIEHUH FT€OMETPUUECKUX U (pu3nueckux 3anad. [lpuMeHsaTs
CKAJISIPHOE ITPOU3BEACHUE BEKTOPOB [l HAXO0XKICHUSA JJIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €0 B PEILICHUN
r€OMETPUYECKUX U NTPAKTUYECKUX 3a7ad.

Brnagete MOHATHMAMHM NPABUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY’KHOCTHU U PaAMaHHOW MEpPBI yTrila, yMETh BBIYUCIIATH IUIOIAAL Kpyra
M ero 4vacteil (C onopod Ha crnpaBoyHYyr0 HMH(popMaiuio). [IpuMeHsaTh nmosydeHHbIe
YMEHHS B IPAKTUYECKUX 3a/1a4aX.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (GUTYp, NPUMEHSTH JIBUXKECHUS
IJIOCKOCTH B IMPOCTENIINX CIIydasx.

[IpyMeHATh MOJYyYECHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKUE
MOJENM I 3a1a4 PEAIbHOM )KU3HHU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
NPUMEHEHHEM TOoJ00Us W TPUTOHOMETPUYECKUX (PYHKIMHA (IOJB3YSCh, T
HE00XO0AMMO, KAJIbKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
[MTPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO TOJAM
OBYYEHUA)

[TpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTucTika» B 7-9
KJIACCaX XapaKTEePU3YIOTCs CICAYIOIMMMHU YMEHUSAMU.

7 KIIACC

Yurare wuHPOpMaANUIO, TPEACTABICHHYIO B TaOJIWIAX, Ha JgUarpaMMax;
NpPEICTaBlIATh JIaHHbIE B BHJIE€ TaOJHIl, CTPOUTH JAUArpamMMbl (CTOJOUKOBBIC
(cToyOuyaThie) U KPYroBbI€) 10 MacCHBaM 3HAYCHUM (C MCIOJIb30BAHUEM 3PUTEILHON
HarJISHOCTH W/WIK BepOaabHON OTIOPHI).

OnuceiBaTh W HMHTEPIPETHPOBATH  peajbHBIC  YHCIOBHIC  JaHHBIC,
MIpE/ICTaBJIICHHbIC B TA0JIMIIAaX, HA TUarpaMmax, rpaduxax.

OpueHTHPOBATHCS B MOHATUSAX M ONMEPUPOBATH MU Ha 6A30BOM YPOBHE:
cpenHee apudMeTHuyecKoe, MeiMana, HauOoJIblllee 1 HauMEHbIIee 3HaYCHUs, pa3Max.

Nmetps mpencraBieHue O CIyd4ailHOW WM3MEHYMBOCTHM Ha TNpUMEpax IIEH,

(bu3HUEeCKUX BETUYHH, aHTPOIIOMETPUUECKUX JAHHBIX; UMETh MPEIACTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekath W mNpeoOpa3oBbiBaTh HMHGPOPMAIUIO, TPEIACTABICHHYIO B BHJE
TabauIl, auarpaMmM, rpaduKoB; MPEACTABIATh JaHHbIE B BUAE TAOJMII, JUArpaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIM3a JAHHBIE C TOMOIIBIO CTATUCTUYECKHUX
MoKa3aTeseld: CpelHUX 3HAa4eHW W Mep pacceuBaHus (pa3max, AUCIepcus H
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE TIO
pe3yibTataM U3MEpPEeHUW ¢ HaOMoJeHU (C  UCIMOJb30BAaHUEM 3PUTEILHOMN
HarJIsiTHOCTH W/Wiu BepOaIbHOM OTIOPHI).

HaxonuTh BEpOSITHOCTU CIIy4ailHBIX COOBITHM B OMbBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHMH, B TOM YHCJI€ B OINbITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C HMCIOJIb30BAHUEM 3PUTEIHHON HArISAHOCTH W/WIN
BepOaJbHOM OTIOPHI).

Nmers mpencraBieHne o TrpaduyecKux MOJENAX: JEPEeBO  CIIy4ailHOTO
AKCIEPUMEHTA, AUarpaMMbl DiJiepa, YUCIOBas IpsiMas.

OnepupoBarh MOHATUSIMH Ha 0a30BOM ypOBHE: MHOKECTBO, MOJIMHOYKECTBO;
BBITIOJIHSATH OTEPAllii HAaJl MHOKECTBaAaMH: 00bEIMHEHHE, TIEPECEUCHUE, IOTIOJIHCHNUE;
MEePEUYUCTSATh  DJIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

NmeTts mipencraBieHue O rpaduueckoM MpeCTaBICHUE MHOXKECTB U CBS3eH
MEXAY HUMHM JIJIs1 ONTUCAHUs MPOIIECCOB U SIBJICHUH, B TOM YHCIIE PU PEIICHUH 3a/1a4
U3 JPYruX y4eOHbIX MPEAMETOB U KYPCOB.

44



9 KUIACC

W3Bnekats u mpeodpa3oBbIBaTh WH(GOPMAILINIO, IPEACTABICHHYIO B PA3TUYHbBIX
MCTOYHUKAX B BUJE TaOJIHIl, quarpamm, rpadukoB; MPeICTaBIsATh JaHHbIC B BUJC
TabJIUII, TuarpaMM, rpauKoB.

PemaTe npocreiinme 3aga4d OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, a TAKXKE
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MPaBUIJI U METOJIOB.

WNmets mnpencraBieHre 00 OINUCATENBbHBIX XapaKTEPUCTUKAX IS MAacCUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEIHNE 3HAUYEHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUH M YAaCTOTHI COOBITHSA, B TOM YHUCIE IOJIb3YAChH
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPCHUA U HAOMIOACHUH (C OTIOPOM HA CIPABOYHYIO
nH(popMaIHIo).

HaxonuThe BEpOATHOCTH CIIy4ailHBIX COOBITUH B HM3YyYEHHBIX ONbBITAX, B TOM
YHUCJI€ B OMNbBITaX C PABHOBO3MOKHBIMU 3JEMEHTAapHBIMU COOBITHSMH, B CEPHSX
WCTIBITAHUM 10 IEPBOTO YCIIEXA, B CEPUAX UCIIbITaHUN bepHym.

NmMers mnpeacTaBieHWE O CIy4YalHOW BEIMYMHE W O PACIPEIEIICHUH
BEPOSITHOCTEM.

HNmeTp mnpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIUX YHUCET B
MPUPOJIE U OOIIECTRBE.
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TemaTuveckoe NJIAHUPOBAHUE
¢ yueToM padoueil mporpaMMbl BOCIUTAHUSA OCHOBHOTI'O 00111ero 00pa3oBaHusi

Copepxanne paboueli MporpaMMbl COCTaBJICHO B COOTBETCTBHHM ¢ (hopMamu yueTa Paboueil mporpaMMbl BOCIIUTAHUS, @ UMEHHO:
e m00yXJIeHHEe OOy4aroluXcs COONIONAaTh Ha 3aHSATHH OOIICTIPUHSATHIC HOPMBI MOBEACHHUS, MpaBWiia OOIIEHUS CO CTapUINMHU
(memarornueckuMu pabOTHUKAMH) U CBEPCTHUKAMU (0OYJaIOIIUMUCS ), PUHITUIIB y4eOHON JUCIUTIIIMHBI CAMOOPTaHU3aIUH:
> MpuBJICUYCHNE BHUMAHUS 00y4YaIONINXCcs K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypOKaX MPEIMETOB, SIBICHUN, COOBITHIA
yepes: JEMOHCTPALMIO 00YJaroIUMCs IPUMEPOB OTBETCTBEHHOT'O, IPAXKAAHCKOTO MOBEACHUS, IPOSBICHUS
YEJIOBEKOJIIOOHS T0OpOCEPIEYHOCTH;
> oOpareHie BHUMaHUS Ha SIPKHUX JACSITENICH KyIbTYPhI, CBI3aHHBIX C M3y4aeMbIMH B JaHHBIH MOMEHT TEMaMH, Ha TOT
BKJIaJ, KOTOPBIII OHM BHECJH B Pa3BUTHE HAICH CTpaHbl U MUpPaA, HAa JOCTOMHBIC TOAPAKaHUS MPUMEPHI UX JKU3HH, Ha
MOTHBBI HIX TTOCTYIIKOB;
> HCNOJIB30BaHUE HAa ypOoKax WH(OpMaIU, 3aTparuBarolieii BaXKHbIE COIIMATbHBIC, HDAaBCTBEHHBIC, ’TUIECKHIE BOIIPOCHI,
® JCIOJB30BaHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH colep)kaHus ydeOHOro mpenmMera it (OPMHUPOBAaHUSA Yy OOyYaromIMXcCs
POCCHUHCKHUX TPAAUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX W COLIMOKYJBTYPHBIX LEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOLIUX
TEKCTOB JIJISl UYTE€HUS, MPOOJIEMHBIX CUTYAIMH JIJIsl 0OCYXKICHUS B KJIacCe;
® VHUIMUPOBAHUE W TMOAJEPKKA HCCIENOBATENbCKOH M TPOEKTHOW, TBOPYECKOW MEATENBHOCTH oOydaromuxcs B ¢opme
BKJIFOUEHUSI B YPOK PA3IUYHBIX HMCCIEAOBATEIbCKUX, MPOEKTHBIX, TBOPYECKUX 3aJaHUN W 3a7ad, 4TO JAaeT BO3MOXKHOCTH
00y4JaronuMcst TPUOOPECTH HABBIKA CAMOCTOSITEIBHOTO PEIICHHS TEOPETUUECKOM MPOoOIeMbl, TEHEPUPOBAHUS U O(POPMIICHUS
COOCTBEHHBIX THUIIOTE3, YBAKHUTEIHHOTO OTHOIICHUS K UYXUM HJACSIM, MyOJMYHOTO BBICTYIUJICHUS, apTyMEHTHUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKH 3PCHUSI;
® VHUIIMUPOBAHUE OOCYXKICHHUH, BHICKA3BIBAHUI CBOETO MHEHUS, BBHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K WM3y4aeMBIM
COOBITHSIM, SIBIICHUSIM, JIMIIAM;
® BKIIOUEHHUE B YPOK UTPOBBIX MPOLEIYP, KOTOPbIE MOMOTAOT MOAACpX aTh MOTHBAILIMIO O0YYAIOMINXCSl K TOMYyYSHUIO 3HAHUH,
HaJQXUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHWM B Kjacce, TMOMOTAlOT YCTAHOBIEHUIO T00pOKeIaTeIbHOM
aTMoc(depsl BO BpeMsl YpOKa;
® [IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThI, CTUMYIUPYIOIMIUX O3HABATEILHYI0 MOTHBAIIUIO O0YUYaOIIUXCS;
® TPHUMEHEHHE TPYMIOBOW pabOThl Wi pabOThHl B Mapax, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIIHOW pabOThI U
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B3aUMOJICUCTBUIO APYTUMHU O0yYAOIIMMHUCS;
e BHIOOpP W HCIONB30BAHHE HA YPOKAX METOIOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCHUTATEIHFHOE BO3/CHCTBHE Ha
JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UECATIOM, LIEJIbIO U 3a1a4aMHi BOCITUTAHHS;
YCTaHOBJICHUE YBAXKUTEIBHBIX, JOBEPUTEIbHBIX, HE(OPMAIIbHBIX OTHOIICHUN MEXKYy YUUTEIEM U YUYCHUKAMU, CO3JJaHUe Ha YpOoKax
AMOIIMOHAIIEHO-KOM(MOPTHON CpeIbl.

5 kaacc (He menee 170 )

Ha3Banue
pa3naesa (TemMbl)

OcHoBHOE coaep:xaHue OcHoBHbIE BU/IbI 1€ATEJILHOCTH 00y4aK0IINXCS
Kypca (4ucj10
4acoB)
HarypaiabHble Jlecatuynas cucrema cuuciaeHus. Psan HarypanbHbIx ducen.|Ydurarb, 3anuChIBATh, CPAaBHUBATHL HAaTypaJbHbIE YHCIA;
yucaa. deiicrBust ¢ | Harypanssbiii pan. Yucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBAaTb B O0CY:KIEHHHM CIOCO0OB yIOPSIOYUBAHUS
HATYPaJIbHBIMH OUHATHOM mpsiMol. CpaBHEHHE, OKpPYIJICHHME HaTyPaJbHBIX | YMCEI.
YU CJIAMH qKCell. H300paxkarh KOOPAMHATHYIO MpsMYyH0, OTMeYaTb YHUCIA

(43 9) TOYKaMU Ha KOOPJAWHATHON MNPAMON, HAXOAMTH KOOPJIMHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaiabHOro psiaa, uncen 0 u 1 mpu
CJI0)KECHUM U YMHOXKXCHHH.

Hcnosp30BaTh NPaBUIIO OKPYIVIEHUS HATYPAIBHBIX YHCEII IIPH

ApudmeTrnueckue JEHCTBUS C HATypalbHBIMH  YHCIAMH.
CBoiicTBa HyJIS TpHU CIOXKEHUH U -yMHOXXEHWHU, CBONCTBA
€IMHULBI  npu  yMmMHOXeHuu.  llepemecturenbHoe  u
COYETaTeIbHOE  CBOMCTBA  CJIOXKEHUA W YMHOXKCHHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUS.
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Jlenumenu u Kpamuble YHCIA, PA3JIOKEHUE YHCIA HA
MHO)HTENU. Jlenenue ¢ ocrarkoM. [Ipocteie M cocraBHbIE
yucna. Ilpusnaxu derumocmu Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

YucnoBble BRIPAKEHUS; TOPSAOK JTCHCTBUM.

Pemienue TeKCTOBBIX 337a4 Ha Bce apupMEeTUYECKHE JeHCTBUS,
Ha JABUKEHUE U MOKYIIKH.

HEOO0XOAMMOCTH C OTIOPOH Ha aITOPUTM IPaBUIIA.

BeinoiHATs apugmernyeckue ACHCTBHA C HATYpPaJIbHBIMU
YHUCJIAMH, BBIYMCIATH 3HAYCHHs YHUCIIOBBIX BBIPAKEHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIE CTCIICHH, YHTATh CTEIICHH,
HCNOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHME, IIOKa3aTesb),
BBIYMCJIATh 3HAYEHHS] CTENEHEW IpH HEOOXOJUMOCTH C
BU3yaJIbHOU OIIOPOM.

BbpINOJIHAT, NPUKHAKY M OLEHKY 3HAUYE€HUN YHCIIOBBIX
BBIPQXKCHUM, NMpeaJIaratb ¥ NPUMEHATH NPUEMBI MPOBEPKH
BBIYHCIICHHUM.

Hcmonns3oBaTh IIprU BBIYHUCICHHUAX MNMEPEMECTUTECIBHOEC H

coyerarejibHOEe CBOWCTBA CJOKEHMS M  YMHOXKEHUs,
pacnpedenumensvHoe c80UCHEO0 YMHONMCEHUA; POPMYINPOBATH
U T[PUMEHSATh MpaBWiia NPeodpa3oBaHUsl  YHUCJIOBBIX

BbIPa:KeHNH HA OCHOBE CBOIICTB apu(pMeTHYECKHUX el CTBUI
NPH He0OXOAMMOCTH € HANPABJIAIOLIEH OMONIbLIO.

®opMyJIHMpPOBaTh ONpPeAeJaeHHs JCIUTENsT W KpaTHOro (c
OTIOPO# Ha aJITOPUTM MPABIIIA), HA3BIBATH JCIIUTEIN U KPATHBIE
4lClla; PACMO3HABATH IIPOCTBIE U COCTAaBHBIE UHUCIA;
(¢opMy.THpPOBATH U MPUMEHSITH MPU3HAKH JISITMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha aaropuT™M MpaBUia); NMPHUMEHSATh
AJITOPUTM PA3JIOKEHUs 4YHCIa Ha TPOCTbIE MHOXKUTEIH;
HAXOAUTB OCTATKH OT JIE€JICHUS U HEMIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJbHBIX YUCIaX, IPUBOJAMTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUSI M OTPULIAHUS BBICKA3bIBAHUNA O
CBOWCTBaX HaTYpaJbHBIX YHCEIN C OOPO Ha 00pasel.

Pemiath TeKCTOBbIE 3alaud apUPMETHUECKUM CIIOCOOOM,
HCI0JIB30BATH 3aBUCHUMOCTH MEX/y BEIUYMHAMU (CKOPOCTb,
BpEMs, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh U JAp.) NpHU
HE0OXOIMMOCTH C UCIOJIb30BAaHUEM CIPAaBOYHON MH(OpMALIUU:
aHAJM3NPOBATH TEKCT 3a/1a41, Nepe(opMy/JIHPOBATh YCIOBUE,
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H3BJIEKATDH HEO0OXOMMbIC JIAaHHBIC, yCTAaHABJIUBATH
3aBUCHMOCTH MEXKIy BEIMYMHAMU TIPU HEOOXOIMMOCTH C
HaIPaBJISIOICH TOMOIIBIO.

MopeaupoBaTh X0/ pEUISHUS 3a7a4d C MOMOIIBIO PHUCYHKa,
CXEMBI, TAOJIHIIEI.

IIpuBoauTHL, pa3douparb pa3IUydHbIC
peLICHUI TEKCTOBBIX 3a4a4.

C noMombI0 meaarora OIEHMBAThH IOJYUYCHHBIH pPE3yibTar,
OCYILIEeCTBJSATHL  CaMOKOHTPOJIb,  TIPOBEpsii  OTBET  HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowgpio nepebopa 6cex 603MONHCHBIX
6apUAHM06.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHS apUPMETHKHY.

peuicHud, 3alucu

Harasanasn
reomerpus. Jluanu
Ha MJIOCKOCTH

(12 9)

Touka, npsimas, oTpe3ok, jayd. Jlomanasd. V3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE E€IUHULBI  H3MEpPEeHUs  JJIUHBI.
OKpYy>KHOCTb U KpYT.

ITpakTryeckas pabota «IlocTpoeHune y3opa u3 OKpyKHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW U pPAa3sBEPHYTBIA YIJIBL

ITpakTrnyeckas padota «IlocTpoeHue yrios».

Pacno3sHaBaTh Ha yepTexax, pHCYHKax, ONHMCHIBATh,
UCMONB3YSl TEPMHUHOJIOTHIO, U H300paxaTh C IOMOILBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH IO

BU3YaIbHON OIOpE): TOYKY, MPAMYIO, OTPE30K, Ty4, YTOJ,
JIOMaHY0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTHL NMPHUMeEPBI OOBEKTOB PEATLHOTO
MUpa, UMEIIMUX (OopMy H3YYEHHBIX (GUTYp, OLEHMBATH HX
JIMHEWHBIE pa3MephI.

Hcnonb30BaTh JIMHEHKY U TPAHCIIOPTUDP KAK MHCTPYMEHTBI TS
IIOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BETUYUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOW JJIMHBI, Yroj, 3aJaHHON
BEJIMYMHBL, OTKJIAABIBATH LINPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH
OKPYKHOCTb 33JIaHHOTO pajinyca.

HN300paxkars KOHPUTYypallMd TEOMETpUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTell Ha HEJIMHOBAHHOW U
KJIeT4aToil Oymare; mpeajiaraTb, OMUCHIBATH U 00CYXKIATh
Crnocodbl, AJrOpUTMbI TIOCTPOCHHUS TIOCIE€ COBMECTHOTO
aHanm3sa.

Pacno3naBath U H300pakaTh Ha HETMHOBAHHOM U KJIETYATOM
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Oymare npsAMOH, OCTpBIH, TyNOH, pa3BEPHYTHIM  YIJIBI
CPaBHHUBATh YIJIbL.

BbI4MCIATH AJIMHBI OTPE3KOB, JIOMaHbIX.

IlonumMaTe ¥  HMCHOJABL30BATh IPH  PpelIeHUH  3a7a4

3aBHCHMOCTH MEXKAY €AMHUIIAMU METPHUYECKOI CHCTEMbI Mep;
3HAKOMMTBCH C HEMETPUUYECKUMHU CHCTEMaMH Mep; BbIPaXKaTh
JUTMHY B Pa3IMYHBIX €IMHUIAX U3MEPEHUs IPU HEOOXO0AUMMOCTH
C OIIOpOH Ha CIIPaBOYHYIO HH(DOPMALIHIO.

HccaenoBarh Gurypsl 1 KOHQUTYpaLIUHU, UCHIOIB3YS IHPPOBHIE

peCypCHI.

OOBLIKHOBEHHEIE
apoou
(48 v)

HpoOsb. IlpaBunbHble W HenmpaBuwibHBIE Ipodu. OCHOBHOE
cBOICcTBO 1poOu. CpaBHEHHE JPOOCIA.

CrnoxeHre u BbIYMTaHUE OOBIKHOBEHHBIX Jpo0eit. CMeranHas
IpoOb. YMHOXEHHE M JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0OpaTHBIC APOOH.

Pemenne TekcToOBBIX 3amay, coaepxamux apoou. OCHOBHBIE
3a/1auM Ha ApoOHu.

ITpumeneHue OyKB /1711 3aMIMCH MaTEMAaTUYECKUX BBIPAKEHUN U
MPEIJIOKEHUN.

MopeaupoBatb B rpaduveckoii, mnpeameTrHo ¢dopme, ¢
IIOMOUIBbIO KOMIIBIOTEPA IIOHATHUS W CBOMCTBA, CBSI3aHHBIE C

OOBIKHOBEHHOU JPOOKIO.

YuTtaTh U 3alMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE Jpo0H,
NnpeaIaratb U 00CyKIaTh cOCOo0bI YIOPSIOYNBAHUS IPOOEH.
HN300paxkars,  OOBIKHOBEHHbIE  JIpoOM  TOYKaMHU  Ha
KOOPAMHATHON  MpsMOW; HCHIOJIB30BATH  KOOPAMHATHYIO
OpSMYIO JUIsSl CPaBHEHHsI JpoOei.

®opMyJIMPOBaTh, 3aANIUCHIBATH C MOMOIIBbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW IpoOM C OMOpOM Ha MpaBHIIO;

HCI0JIB30BATh OCHOBHOE CBOMCTBO JpOOM MMl COKpawyeHus

Opobeti u npugedeHuss OpodOU K HOBOMY 3HAMEHaAmeno 8

npocmeuuux cay4asx.

IIpeacraBasars mo o0pa3ly cMemaHHyI JApoOb B BUIE

HENPAaBWJIBHOM W  BBIJACIATH ILEJIYH0 YacTh 4YuCIa U3
HETIPaBUWJILHOMN TPOOH.

BoinoaHaTs apudmernyeckue AeiicTBUS C OOBIKHOBEHHBIMH
OpoOsIMM B TPOCTBIX Cllydasx; NPUMEHSTh CBOiicTBa
apuMeTnyecKux IeHCTBHUM U1 palliOHAIN3allUY BHIYUCICHUH.
BbINOJHATH NPUKHMAKY U OLEHKY pe3yJbTaTa BBIYUCIICHUN;
NnpesIaratb U NPMMEHATh NPUEMBbI IPOBEPKHU BBIUNCICHUM.

IIpoBoauTh McCIeT0BAHUSA CBOWCTB Jpo0eii, omupasch Ha
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YHCIIOBBIC KCIEPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSX,
NPUBOIUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemath mpocreiiie TEKCTOBBIC 3allaud, COJIEpIKAIIUe
IpoOHBIe NaHHBIE, M 3a7aYll HA HAXONMCOEHUe 4acmu Yenio2o U
Yeno2o no e2o0 Yacmiu, 8blAGIAAMb UX CXO00CHEA U PA3IUYUAL.
MojaenupoBaTh XOJ PEIICHUS 33aJla4d C IMOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIIBL.

IIpuBoauTH, pa3douparb, OLEHHWBATH PA3JIUYHBIC PEIICHUS,
3aliucu peHICHI/Iﬁ TCKCTOBBIX 3aaa4 IIpH HCO6XOI[I/IMOCTI/I C
HAIPaBJISIONIEH TOMOIIBIO.

C noMompbI0 megarora OUEHMBATDH IOJIYUCHHBIM pe3yibTar,

(B TOM wuymucle C TIOMOIIbIO

OCYLIeCTBJATHL  CaMOKOHTpOJIb,  IIpOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMTh OLIMOKH.
3HAKOMHUTBCS ¢ HCTOPHeli pa3BUTHS apu(PMETHKH.

Harasinnas MHoroyroiabHuku.  YeTbIpEXyrolbHUK,  HpPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pazkaTh C I[OMOIIBIO  UYEPTEKHBIX

reoMeTpus. KBaJpar. WHCTPYMEHTOB M OT pPYKH, MOJEIUpoBaTh U3 Oymaru

MHOroyroJbHUKH TpeyroNbHuUK. MHOTOYT'OJIbHUKH.

(104 IInomans ¥ nepuMeTp MpPsAMOYrOJIbHUKA U MHOTOYTOJIbHUKOB, IIpuBoauTs NMpuMepbl 0OHEKTOB PEATbHOIO MHpa, UMEIOLINX
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, €IWHHUIBI U3MEPEHUS (opmy  mHOTOyrOMBHMKA, MpAMOYrolbHHKa, — KBaApata,
rtoma . [TepuMeTp MHOTOYTOBHUKA. TPEYroJbHUKA, OLeHUBATH UX JIMHEHHBIE Pa3MEPHI.

Bbruncasite: TepuUMETp TPEYrONbHUKA, HNPSIMOYTOJbHUKA,

MHOTOYTOJIbHUKA; IUIOIMAAb MPSMOYTOJIbHUKA, KBajpaTa (IpH
HE00XOIMMOCTH C OMOPOI Ha AITOPUTM YUEOHBIX ACHCTBHIA).
N3o00paxkarb OCTPOYTOJIbHBIE, MPSIMOYTOJIbHbIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CrpouTth Ha KjeryaToi Oymare KBaJapaT U MPSMOYTOJbHHUK C
3aJJaHHBIMU JUIMHAaMU CTOPOH.

HccaenoBarb cBOMCTBAa NPSIMOYIOJIbHUKA, KBajgpaTra MYTEM
JKCIIEPUMEHTa, HaOJIIOJeHHs, H3MEpPEHHUs, MOJAEIUPOBAHUS;
CpaBHMBATh CBOMCTBA KBajJpara 1 MPsIMOYrOJbHUKA.
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Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O
MHOTOYTOJIbHUKAX, MPUBOAUTH MPUMEPBI K KOHTPIIPUMEPHI.
HccnenoBath 3aBHCUMOCTD IIJIOMIAIN KBaapaTa OT JJIMHBI €T
CTOpPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKH YISl TIOCTPOCHUS
¢uryp; pa3duBaTh  NPSIMOYTOJHHUK  Ha  KBaJPaThI,
TPEYrOJIbHUKH, COCTABJATH (UTYphl H3 KBAaJApaTOB M
MPSMOYTOJIBHIKOB Y HAXOIUTh MX TUIOIIA/h, Pa30MBaTh (PUTYPHI
Ha MPSAMOYTOJLHUKH U KBJIPaThl U HAXOAUTh WX IUIOMIAIb (IPH
HEOOXOAMMOCTH C HAIPABJISIONIEH TOMOIIIBIO).

BoipaxaTth BeIMUMHY IUIOMIAAM B PA3IUYHBIX €IWHUIAX
U3MEPCHHUSI METPHYECKOM CHCTEMBbI MeEp, HCHOJIb30BaATh
3aBHCHMOCTH MEXIY METPUUYECKHUMH €IUHULIAMH W3MEPECHUS
IUIOMIAIM TpU HEOOXOAMMOCTH C OIOpPOM Ha CIPABOYHYIO
UH(POPMALIHIO.

3HAKOMHUTBCSI ¢ TNPHMepPaMH NPHMEHEHHsl IUIOMAId |
repuMeTpa B MPaKTHUUECKHX cUTyanusx. Pemath 3apaum w3
peanbHOM KU3HU, P HEOOXOAUMOCTH C OMIOPOW Ha aNTOPUTM
MpaBujia, 00CYKIATH Pa3jIMUHbIE CIIOCOOBI PEIICHUS 3a/1a4.

JlecaTHYHbBIE
npooun
(38 u)

Hecstuunas 3anuch apodeit. CpaBHEHUE TECITHUYHBIX TIPOOCH.

JleficTBUS ¢ neCATUYHBIME APOoOsiMU. OKpyenenue 0ecamuyHblx
opobell.

Pemennie TeKCTOBBIX 3a1ay, coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Jpoowu.

IIpeacraBasATh necATUYHYIO ApoOb B BHJIE OOBIKHOBEHHOI,
YUTATh M 3alUCHIBATh, CPABHMBATh JIECATHUYHbBIE IpoOH,
npepjaratb M 00CYy:XKIaThb  CHOCOOBI  YIIOPSIOYMBAHUS
JeCATUYHBIX ApOOeil.

HN3o00paxarsb necsaTUyHBIC ApOoOM TOYKAMH HA KOOPAMHATHOM
MIPSIMOM.

BoISIBJSITH €XOCTBAa M pa3jM4usl NMPaBUiI apupMETHUECKUX
JeMCTBUH ¢ HATYpAIbHBIMH YHCIAMH U IECATHYHBIMU IPOOSMH,
II0CJIE COBMECTHOT'O aHAIN3A.

BoimosHATL apudmernyeckue ACUCTBUS C JAECATUYHBIMU
Ipo0siMH; BBINOJHATH HNPUKHAKY M OLIEHKY pe3yibTara
BBIYUCIICHUM.

I[IpumensaThy cBolicTBa apupMETHUECKUX JEUCTBUN AJs
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palMoHANN3alUN BEIYUCIICHUM.

Ilpumenamov npaguno OKpyzieHus OecsimudHvlx Opoobeil, IpU
HEOOXOJMMOCTH C BU3YaJIbHOI OMOPOii.

IIpoBoauTL HCCIET0BAHUSI CBOKMCTB JIECATHYHBIX JIpOOEH,
OMUPAsICh HA YHCIOBbIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTH  TNPHUMEPbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.

Pematp mpocreiiliie TEKCTOBBIE 3aJaud, COJeprKallue
JIpOOHBIE TaHHBIC, U HA HAXOMCOEHUe Yacmu 1eno20 U 1eno2o no
€20 yacmu; BHISIBJASATH UX CXOJCTBA U Pa3Iuvusl.
MojaenupoBaTh XOJl pelIeHUsl 3a/laddl C MOMOIIbI0 PHUCYHKA,
cxembl, Tabnuipl. Pa3dupars paziuyHble pelIeHHs, 3alucu
peuIeHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh JAPOOHBIMU YHUCIAMU B PEAIBHBIX YKU3HEHHBIX
CUTyaIHsX.

C nomombi0 mefarora OUEHUBATDH TOJYYEHHBIN PE3yNbTar,
OCYyHIeCTBJSATHh  CaMOKOHTPOJIb,  TpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMUTBCS € UCTOPHEi pa3BUTHS apUPMETHKN

Harasaanas
reoMeTpus.
Tena u purypnt
B IPOCTPAHCTBE
(99)

Mmnozoepannuku. Mzoopasxicenue mHoeoepanHukos. Mooenu
npoOCMpaHCmMeEeHHbIX meil.

IIpamoyzonvuviii napanierenuneo, kyo. Pazeépmru kyda u
napannenenuneoaq.
06vém Kyba, npamMoy2oIbH020 napaiienrenuneod.

PacnosHaBaTh Ha 4eprexax, PHUCYHKaX, B OKpYKalolieMm
MHpe NPSMOYTOJIbHBIN Napasenenumne], Kyo, MHOTOTpaHHUKH,
ONUCHIBATb, MCHOJb3ys TEPMHHOJIOTHIO, OLCHUBATDH
JIMHENHBIE pa3Mephbl.

I[IpuBoanTH MpUMepBbI 0OOBEKTOB PEaTbHOIO0 MHUPA, UMEIOIINX
(hopMy MHOTOTpaHHHKA, MPSMOYTOJIBHOTO MapajuleNenunena,
KyOa.

HN3006paxars KyO Ha KiIleT4aTOM Oymare.

Hccaenosarb CBOMCTBA KyOa, [PSIMOYTOJIBHOTO
napajuleJIenune a, MHOTOIPAaHHUKOB, HCIOJIb3YS MOJEIU IIpU
HE0OXOIMMOCTH € HAMpPaBJISAIOUIEH TOMOILBIO.
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Pacno3snaBaTth  pa3BEPTKM KyOba U mapajuiesenumnena.
MoaenupoBaTh Ky0 U mapauielenune] u3 OyMara u mpodux
MaTepuaios, Mo o0pasiy.

Haxoauth u3MepeHHs, BBIYHCIATH IUIONIA/b ITOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOIBHOTO MapauieNienuIea ¢ OMopol Ha
QITOPUTM Y4eOHBIX JACWCTBUI; HCCIeI0BATH 3aBHCHMMOCTH
00béMa KyOa OT JUTMHBI ero pedpa.

Ha0arongats M NPOBOAUTH AHAJOTMM MEXIY [OHATUAMU
IUIOIAAY U 00BEMA, IEPUMETPA U IIJIOLIA 1 [TOBEPXHOCTH.
Pacno3HaBaTh WHCTUHHBIE M JIOKHBIE BBICKa3bIBaHUS O
MHOTOI'PAHHUKAX, NPUBOJAMTH NPHUMeEPbl U KOHTPIPUMEPHI.
Pemate 3a1a4M U3 peanbHOM KU3HU.

IloBTOpPEHME
H 000011IeHHE
(10 a

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca S Kiacca,
000011IeHNE 3HAHUIA.

BpI4ucasATh 3HaYEHUS BBIPAKEHUM, COIEp KAILUX HATYpaJIbHbIE
4lclia, OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, BBINOJIHATH
npeoOpa3oBaHus YKced IpU HEOOXOJUMOCTH C HalpaBJIIOLIEH
IIOMOLIBIO.

BeiOupars  cmocod  cpaBHEHMS ~ YMCE,  BBIYMCIICHUH,
NPUMEHSATh CBOHCTBA apupMEeTHYeCKUX JAEHCTBHM  JUis
palOHANN3alN BBIYUCIICHUI.

OcymecTBaATh CAMOKOHTPOJIb BBINOIHIEMBIX JEHCTBUI U
CaMOIIPOBEPKY pe3yIbTaTa BEIYMCICHHMN.

Pemiate mnpocreiilime 3aJa4d M3 peaIbHOM  JKH3HH,
NPUMEHATh MATEeMATHYeCKUe 3HAHUA I PELICHUs 3a1a4 U3
JIPYTUX y4e€OHBIX IPEIMETOB.
Pemiate mpocreifmime 3amaum
CPAaBHUBATH  CHOCOOBI  pELICHUS
panuoHAJBLHBIN C1I0CO0.

crnocodamu,
BbIOMpPAThH

Pa3HbIMU
3aJa4u,

6 kaacc (He menee 170 q)
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Ha3Banue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTHA Oﬁy‘lalOllll/IXCH

4acoB)
Hatypasibhble Apudmernueckue AeMCTBUS ¢ MHOTO3HAYHBIMU HATYpallbHBIMU | BBINOJIHATL apudMeTHYecKHe JeiicTBHA C MHOTO3HAUYHBIMU
yHciaa guciaMd. UYWCIOBBIE  BBIPAKEHHUS, TOPSAOK JACHCTBHIA, | HATYPAJIbHBIMU 4YHCIAMHU, HAXOAMTh 3HAYEHHMS YHCIIOBBIX
(30 u) HCII0Ib30BaHUE CKOOOK. OKPYIJICHHE HATYPAIbHBIX YHCEIL. BBIpQXEHHM CO CKOOKaMU U 6€3 CKOOOK; BHIYHCIATH 3HAYEHHU S

Jlenutenu u KpaTHbIE YUCIA; HAUOOIbWUL 0OWULI Oerumens U

HAUMeHbUlee 061/1/;66 KpamHoe.

Paznosxenue uncia Ha MpoOCTbie MHOXKUTEIH. J[eTUMOCTh

CyMMBI U ITpou3BeAeHus. [lenenre ¢ ocTaTKoM.
Pemienue TekCTOBBIX 3a71a4.

BBIPKECHUM, COZEPIKALIUX CTEICHHU.

BbInoIHAT, NPUKUAKY U OIEHKY 3HAYCHUH YHCIIOBBIX
BBIPAKECHU, IPUMEHATH MPUEMBbI IPOBEPKH PE3yiIbTaTa.
Hcnonb3oBarh MpH  BBHIYUCICHUSIX IepeMecTHTEeIbHOe |
coyeTraTejibHOE CBOMCTBA CJOKEHUSI W  YMHOKEHMS,
pacnpeoeaumenvHoe CEOUCHEO YMHONCEHUA OMHOCUMENbHO
CNl0JceHUusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBatb  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI.

@opmyMpoBaTHL ONpeaeeHusl JISIUTENIs ¢ KPaTHOTO,
HauOOJIBIIEr0 OOINEro JEIUTENIs W HAHUMEHBIIErO0 OOIIEro
KpaTHOTO, MPOCTOTO W COCTaBHOTO YHCEN;, HUCIOJb30BaTh 3TU
MOHSITUS TIPH PEIIeHUH 33124 (IPH HEOOXOAUMOCTH C OIIOPO Ha
QJITOPUTM TpaBUIA).

IIpuMeHSAITH AJTOPUTMBI BBIYHCICHUS HaWOOJBIIETO OOIIETO
JEUTENII YW HAWMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PaA3JIOKEHUS YHUCIIa HAa TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBOMCTBAa JIEIUMOCTH CYMMBI M NPOU3BEACHUS
YHUCeJl ¢ ONOPOM HAa BOIPOCHBIN ILIAH.

IIpuBoauThL mNpUMepbI YUCET C 3aJaHHBIMU CBOWCTBaMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YHUCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPXKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncTrpyupoBarb  MaTeMaTH4ecKHMe  MPeIJIOKeHHA  C
TTOMOTIIBIO CBSI30K «H», «HIINY», «ECIH..., TO...» IO 00pasily.
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Pemiath TEKCTOBBIC 3aJa4yy, BKIIIOYAOIMKUE MMOHATHUA JCIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIONB30BaTh Mepedop Bcex
BO3MOKHBIX BAPUAHTOB C OMOPOil Ha BOIPOCHBIH TJIaH.
MopeaupoBath X0 pelIeHUs 3aJaud C MOMOUIbIO PHUCYHKA,
CXEMBbI, TaOJIULIBI.

[IpuBonuTh, pa3bupaTb, OICHUBATH Pa3jIHYHbIE pelIeHH,
3alMCH  pelleHUid TEeKCTOBBIX 3aJa4 C HalpaBJISIONIEH
MOMOMIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHbIH pe3yJbTaT, HAXOIUTh
OIINOKH, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 w)

IlepnenouxynapHule npamvie. [lapannenvuvie npsamoie.

PaccrosiHne Mexny AByMs TOYKaMH, OT TOYKH J10 IPSIMOM,

JUIMHA ITyTH Ha KBAJIPATHOU CETKE.
Ipumepwl npsmvix 6 npocmparcmae.

Pacno3naBaTh Ha uepTekax, PUCYHKax CIlydal B3aWMHOIO
PaCIIOJIOKEHUS IBYX MPSIMBIX.

HN300paxar, ¢ 1NOMOIIbI YEPTEKHBIX HHCTPYMEHTOB
KJIeTyaToi Oymare JBe MepeceKaroluecs NpsMble, JIBE
napajujielbHble MPsSMbIE, CTPOUTH MPSAMYIO, EPIEHANKYIIPHYIO
JTaHHOM.

I[IpuBoauTH NnpuMepbl napauieIbHOCTH u
MEPIEHIUKYISIPHOCTH TIPSIMBIX B IPOCTPAHCTRBE.

Pacno3HaBaTh B MHOTOYrOJbHUKAX MEPHEHIUKYISIPHBIE H
napajuiebHble  CTOpOHBI. HM300pazkaTh MHOTOYTOJBHUKH C
NapajuieIbHBIMU, IEPIICHIUKYISIPHBIMU CTOPOHAMHU 110 00pasiry.
Haxoauth paccTrosiHue MEXIy ABYMsSI TOYKaMH, OT TOYKH JO
NpsIMOM, JUIMHY MYTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
WCIOJIB3YS IIU(PPOBEIE PECYPCHI.

Apodu
(32 9)

OOblkHOBEeHHasi  J1poOb,  OCHOBHOE  CBOWCTBO

cokparienue npobeii. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

HGCHTI/IQHHC ,Z[pO6I/I " MCTpUYCCKad CUCTCMa MCp.

1podu,

Apudmernueckue  IeMcTBUA ¢ OOBIKHOBEHHBIMH

ACCATUYHBIMHA ,Z[pO6$IMI/I .

u

CpaBHUBATH U YNOPSIA0YUBATH JIpOOH, BHIOUPATH CIIOCOD
CpaBHEHUS ApOOEi.

IIpencraBasaTh jaecaTHYHBIC JpoOM B BHUAC OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJC JCCSITHUYHBIX, HCMOJIb30BATh
IKBHBAJIEHTHbIE MPEICTABJIEHUs] JPOOHBIX YHCET TPU HUX
CPaBHECHHH, IPHU BBIYHCICHUSIX (TIPU HEOOXOIUMOCTH C
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OtHomenne. JleneHue B TaHHOM OTHOIICHUHU. Macwumao,
MIPOTIOPITHSI.

[lonsaTre nponeHTa. BerunciieHHe NMPOLEHTAa OT BEJIWYUHBI U
BEJIMYUHBI 110 €€ IIPOLIEHTY.

Pemenue TekCTOBBIX 3aJa4, COAEPKAIMX APOOU U IIPOLEHTHI.
[IpakTryeckas pabora «OTHOLICHNUE AJTMHBI OKPYKHOCTH K €&
IUaMeTpy».

HaIlPaBJIAIOILEH TOMOILBIO).

Hcnoab30BaTh JAECATHYHBIE JpOOM TpU TNPeoOpa3OBaHHUU
BEJIMYUH B METPUYECKOU CUCTEME MEP.

BbinoaHATs apupMeTnyecKue AeiicTBUS C OOBIKHOBEHHBIMHU H
JECSITUYHBIMU IPOOSIMHU.

Berunciaarn 3HAYCHUS BBIPAXKEHHUI, CoZEepKaIINX
OOBIKHOBEHHBIE M JIeCATHYHBIE  JApOOM,  BBIIOJHSITH
npeoOpa3oBanusi JpoOeii, BBLIOMPATh CHOCO0, NPUMEHSITH
cBoilicTBa apu(MEeTHUUECKUX JEHCTBUU ISl pallMOHAIU3AIUU
BBIYMCIICHUM.

CocTaBasiTb OTHOLICHHS U IIPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJINYUH, JICJIUTh BEJIMUMHY B JAHHOM OTHOIIEHUHU.

Haxoauth 3KCHEPHMEHTAJBHBIM NYTEM OTHOILIECHUE UIMHBI
OKpY)XKHOCTH K €€ numamerpy (Ipu HEoOXOIUMOCTH C
HalpaBJIAOLIEH TOMOIIBIO).

Haxoautp Macmiral 1iaHa, KapThl M BBIUUCIATH PACCTOSIHMS,
HCIIOJIb3YSl MacIITad ¢ OMOPOM Ha alTOPUTM Y4eOHBIX JEHCTBUIA.
OO0BSCHATB, YTO TAKOE MPOLIEHT, YHOTPEOIATh 000POTHI peun co
CIIOBOM «IIPOIIEHT». BhIpamaTh MpoLEHTHI B Ipo0sSX U ApoOH B
IPOLIEHTAaX, OTHOILIIEHUE JIBYX BEJINYMH B IIPOLICHTAX.
BbIuncassTh IPOLEHT OT YKCiIa U YUCIIO 110 €r0 MPOLIEHTY.
OxkpyrasaThs 1pobU U MPOLEHTHI, HAXOAUTh MPUOIMKEHUS YU CET
pU HEOOXOJUMOCTH € MCII0JIb30BaHHEM BU3YaJIbHOMN OMOPBHI.
Pemars 3agauyM Ha YacTH, MPOLIEHTHI, MPONOPLUH, Ha
HaxoXJAeHHEe Jpoou (IIpOLEeHTa) OT BEJIMYUHBI U BETMUUHBI 110 €€
npobu (MpoLeHTY), ApoOu (TPOIeHTa), KOTOPBIA COCTaBISET
onHa BenuunHa OT Apyrod. IlpuBoauts, pa30upars,
OLICHMBATDH PA3JINYHBIE PEIICHUS, 3allMCH PELUIEHUH TEKCTOBBIX
3a/1a4 MpH HEOOXOIMMOCTH € HAMpPaBJISIOLIEH TOMOIIBIO.
H3Baexkars uHpopManuo u3 TabAMIl M JUMArpaMM,
HUHTEPIPETUPOBATH TaOJIMYHBIE JTaHHBIE, OIIpEAEIIATh
HauOoJIbIIIee U HAUMEHbIIIEE U3 MPEACTaBIEHHBIX JaHHBIX.
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Harasagnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. lleHmpCUZbHa}l CUMMeENPUZL.

Ilocmpoenue cummempuyHuix ghueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300paKEeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C IMOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JOMaHyl0, TPEYrOJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSAMOM, TOYKH C
HaIPaBJAIOLIEN TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKAIOILIEM MUDE.
MoaeaupoBare u3 Oymaru [Be (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IPSMOHM; KOHCTPYHPOBATH TI'€OMETPUYECKHUE
KOH(UTrypaluu, UCHOJb3Yysl CBOWCTBO CUMMETPUH, B TOM YHCIIE C
HIOMOIIBIO I (POBBIX PECYPCOB C OMOPOI HA ATITOPUTM YIEOHBIX
JNEUCTBUMN.

Boipaxxenus
¢ OykBamMu

(6 )

[Ipumenenue OykB AJis 3aMMCH MAaTEMAaTUYECKUX BBIPAXKEHUIN 1
NpeNIoKeHUN.  Dbykeenuvie  8blpadiceHuss U YUCIOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBeHCTBA, HAXOXKICHUE HEU3BECTHOT'O KOMITOHEHTA.
DopMyIIBL.

Hcnonab3oBath OyKBBI A1 0003HAUEHUSI YUCEIN, MPHU 3alHCH
MaTeMaTUYECKUX  YTBEPXKIACHHM, COCTaBISATh  OyKBEHHbBIC
BBIPAJKECHHUSI 110 YCIIOBHIO 3a/1a4U.

HccaenoBarb  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
HCIOJIb30BaTh OYKBBI JJIS UX 3alKCH.

BbIuncasiTe 4nCI0BOE 3HAUE€HHE OYKBEHHOI'O BBIPAKEHMS MPU
3aJJaHHbIX 3HAUYEHUSAX OYKB C ONOpPOH Ha AITOPUTM YUEOHBIX
JENUCTBHM.

3anuceiBaTh popmyJibi: nepuMerpa " IO
NpsIMOYTOJIBHUKA, KBaJpaTa; JUIMHBI OKPYXXHOCTH, IIJIOIIAIN
KPYTa; BBINOJHATH BBIYHCJIEHHSA 110 3TUM (hopMysIaMm.
CoctraBassTb (opMyJibl, BbIpaXKarollUe 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTb; TMPOU3BOJUTENBHOCTh, BpeMs, OOBEM pabOTHI;
BBITIOJIHATH BBIYUCIICHUS IO 3TUM (opMyIaMm.

Haxoauth  HEW3BECTHBI  KOMIIOHEHT  apU(METHUECKOTO
JEUCTBHS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYroJIbHUK, IIPUMEPBHI YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JTaroHaJieH.

N300pakaTh Ha HENIMHOBAHHOW W KJeT4yaroil Oymare c
HCIIOIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 g)

N3mepenue yrioB. Buasl TpeyrojbHUKOB.

[Tepumerp mHOroyronpauka. Ilmomans

¢buryper. Dopmyibl

nepuMeTpa U IUIOIIAJU NpsMOYyrojbHuka. IlpubnnxénHoe

M3MEepeHue IIomaau Guryp.

Ipaxmuueckas paboma «Ilnowaow kpyeay.

NapajuleIbHBIMM, NEPIEHIUKYJISIPHbIMUA, PAaBHBIMH CTOPOHAaMH,
OpSIMBIMH ~ yTJIaMH M JIp., PaBHOOEOPEHHBIH TPEYTONbHUK.
IIpennarars u 00Cy:K1aTh COCO0ObI, AJITOPUTMBbI TIOCTPOCHUS.
HccaenoBarb,  HCIONB3YS  DKCIEPUMEHT,  HaOJIrojeHue,
MOJICJIMPOBAaHUE, CBOMCTBA  MNPAMOYTOJIbHUKA,  KBaJapara,
pa30uBaTh Ha TPEYTOJIBHUKY C OTIOPOI HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATDH, ONPOBEPraTb C MOMOUIBIO KOHTPIPUMEPOB
YTBEPXKJIECHHUSI O MPSAMOYrOJIbHUKE, KBaJpare, PAaclo3HABATh
BEPHbIE U HEBEPHBIE YTBEPKICHMUSI.

HU3mepaATh M CTPOUTH C NOMOIIBIO TPAHCIOPTHPA YIJIbl, B TOM
YUCJIE€ B MHOIOYI'OJIbHMKE, CPAaBHHMBATh YIJIbI; PacloO3HABATH
OCTpBbIE, IIPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBaTth, H300paxkaTh OCTPOYIOJIbHBIN, IPSAMOYTOJIbHBIN,
TYIOYTOJIbHBIM, paBHOOEPEHHBIH, PaBHOCTOPOHHMM
TPEYrOJAbHUKK (P  HEOOXOJMMOCTH C  HCIOJIb30BAHHEM
BU3YaJIbHON OMOPHI).

Beruncaars HEPUMETP MHOT'OYTI'OJIbHUKA, IUIOIIAAb
MHOTOYTOJIbHUKA pa30MeHUEeM Ha MPsIMOYTOJIbHUKH, Ha PaBHbIE
(burypsl, UCMOJIb30BATh METPUUECKUE E€AMHUIIBI U3MEPEHUS
JUTMHBI ¥ TIJIOLIAIU C OTOPOil Ha allrOPUTM YUeOHBIX JeHCTBUH.
Hcnonb3oBath npudankéHHoe N3MepeHne JUIMH U TUlonanei
Ha KietdyaTtod Oymare, NpHOMMKEHHOE U3MEPEHUE JUTNHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

ITonoxkuTebHBIE B
oTpuLATeIbHbIE

L) (W) £

(40 v)

Iensie qycIia. Mooynw yuciua,

ceomempudecKa

uUHmepnpemayus MO()y]Zﬂ. YHucnoswvle NPOMEINCYMKU.

IlonoxurenbHble | OTpULIATCIILHLBIC

qucia. CpaBHCHI/IC

IMOJIOKHUTCIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(i)MeTI/I‘—IeCKI/Ie
,Z[CI>'ICTBI/I$I C NOJIOKUTCIIbHBIMU U OTPUIATCIIbHBIMU YU CIIaMU.

Pelienne TeKCTOBBIX 3a1ad4.

IIpuBoaMTH, NpHMeEpPHI HCIOJB30BAaHUSA B pPEATbHOM >KU3HU
IIOJIOKUTEIIbHBIX U OTPULIATEIIBHBIX YHCEIL.

H300paxkarh 11e71bIe YKCIIa, TOJO0KUTEIBHBIE U OTPULIATEIbHBIE
YHUCJIa TOYKaMU Ha YHUCIIOBOM NPAMOM, HCI0/1b30BATh YUCIOBYIO
MPSIMYIO JUIsl CDABHEHUS YHCEIL.

IIpyMeHsITH NpPaBH/IA CPAaBHEHMS, YINOPSAA0YMBATHL IENbIC
qucIa; HAX00UMb MOOYIb YUCIA.

@®opMyJMPOBATh NPABUJIA BEIUNCIEHUS C MOJOKUTEIBHBIMU U
OTPULIATEIIbHBIMU YUCIaMH, HAXOAUTh 3HAYEHHMS YHCIIOBBIX
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BBIPAKEHHI, coIepKaIInX JIEUCTBUS
C IIOJIOKUTEIBHBIMM W  OTPHULATEIBHBIMU YUCIAMHU  IIPU
HE0OXO0IMMOCTH C OIOPOi Ha aJIrOPUTM MpaBUIIA.
IIpuMeHATH CBOMCTBA CIIOXKECHUS M YMHOXCHUSA
peoOpa3oBaHus CyMM U IPOU3BEACHUI.

JJIA

IIpencrasienue [IpsMoyronpHas  cucremMa KOOPAMHAT HA  IUIOCKOCTU. | OOBACHATh M WLIKCTPUPOBATH MOHATHE IPSMOYTOJIHHOM
JAHHBIX KoopaunaTsl TOUKM Ha MIIOCKOCTH, abCIicca U OpAMHATA. CUCTEMbl  KOOpJMHAT  HA  IUIOCKOCTH,  HUCIOJIb30BaTh
(6 1) Cron6uaThie ¥ KPYroBbIe INATrPAMMEI. TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOW TJIOCKOCTH TOYKH U
[IpakTrueckas padota «IlocTpoeHnue nuarpamm. (uryppl 1m0 3aJaHHBIM KOOPJMHATAaM, HAXOAMTH KOODIUHATHI
Pemenne  TEeKCTOBBIX  3aJay, COAepXKallUX  JaHHbIe, | TOUCK.
MpeACTaBICHHBIC B TAOIMIAX U HA JUarpaMMax. Yurarp cTonbyaThie u KpPYT'OBbIC AnarpamMmMmBl;
HHTEPNPETUPOBATH JIaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnonb3oBath MH(pOpMaNMI, NPEICTABICHHYIO B Ta0IMLAX,
Ha JuarpaMmax JJid pPElIeHHUs TEKCTOBBIX 3aJad U 3aJad U3
pEaTbHOM KU3HH.
Harnsanas IIpamoyeonvroiii napannenenuned, Kyo, npusma, nupamuoa, |PacnmosHaBaThb Ha 4epTEKax, PUCYHKAX, ONMUCHIBATh IMPAMULLY,
reoMeTpus. KOHYC, — yuaunop, wap u  cpepa.  Hzobpadicenue | IpU3My, UHIUHIP, KOHYC, IIap, H300paxkaTh HX OT PYKH,
Durypsl NPOCMPAHCMEEHHBIX Queyp. Ilpumepwi Ppaseépmox | MoAeTUPOBATHL U3 OyMard, IUTACTUIIMHA, TMPOBOJIOKU U JIp. C
B IPOCTPAHCTBE MHO202PAHHUKO8, YUTUHOPA U KOHYCA. Hampasisomed nomouipio. IlpuBoauTh npuMepnbl 00HEKTOB
(9 u) Hpaxmuueckas paboma «Cozoanue Modeneii | OKPYKAIOIIETO MUPa, UMEIOIMX (POPMBI HA3BaHHBIX TEIL.

NPOCMPAHCMBEHHBIX Pu2yp».
Touamue o6véma, edunuywvl uzmepenus 006véma. Oo6vém
NPAMOY20/1bH020 napaiieienunedd, Kyoa, popmynsl 06véma.

Hcnoab30BaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo,
OCHOBaHUE, BBICOTA, PAAUYC U AUAMETP, Pa3BEPTKA.
N3yuaTh, ncnonb3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEpEHHeE,
MOJEJIMPOBAaHNE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOJiCTBAa HA3BaHHBIX TCJ1, BBIABJIATH CX0JACTBA U pa3.1mqml:
MEXIy MUPAMUAON U IPU3MOM; MEXIY LUIUHIPOM, KOHYCOM U
HIapOoM.

Pacno3HaBaTh pa3BEPTKM Mapajuienenunena, Kybda, NMpHU3MBI,
nrupaMnJbl, KOHyCa, HWJINH/APA, KOHCTPYHUPOBATH JAaHHBIC TCJIa
W3 pa3BEPTOK, CO3/1aBaTb MX MOJEIH C HaIpaBJISIOMIEN
IIOMOUIBIO.

IpaHb,
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Co3gaBaTh MoOJEJM TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, MJIACTHIIMHA | JIP.) C ONOPOH Ha allTOPUTM y4eOHBIX
JIEUCTBUIA.

H3mepsiTe Ha Mojgensix: JIMHbBI PEOEP MHOIOIPAaHHHUKOB,
JMaMeTp L1apa.

Boruucaste mno  dopmysnam: 00bEM  IPAMOYTOJIBHOTO
napajenenunena, Ky0a; HCHONb30BaTh €IUHMIBI W3MEPEHHUs
00bEMa; BBIYUCIATH OOBEMBI TEJN, COCTaBICHHBIX M3 KYOOB,
napajjeNenuneoB; pemarb 3a4a4i ¢ PealbHbIMU JaHHBIMU C
OIIOPOI Ha CIIPaBOYHYIO MH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,

cHCTeMaTH3aIMst
(20 v)

[ToBTOpEHUE OCHOBHBIX MOHATHI W METOMOB KypcoB 5 u 6

KJIaCCOB, 0606I_HGHI/IG 1 CUCTCMaTHU3al s 3HAHUH.

BoI4ucasATh 3HaYEHUS BBIPAKEHNUN, COAEPIKALNX HATYPAIIbHBIE,
LeNble,  TOJOXUTEJIBHbIE W OTpPHULATEIbHBIE  YHCIA,
OOBIKHOBEHHBIE U JIECATUYHbIE  ApoOH, BBIIIOJIHATH
peoOpa3oBaHusl YUCEN U BBIPAKEHUN NPU HEOOXOIUMOCTHU C
HaIIPaBJIAOMIEH TOMOIIBIO.

Boi0upaTh ciocod cpaBHEHUSI YK CEIl, BRIYUCIICHUH, MPUMEHATH
cBoiicTBa apudMeTHuecKux AEHCTBUHA Ul palMOHANINU3ALUU
BBIYKCIICHUH.

PemaTe npocrerinye 3a]a4u U3 peajlbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA DELICHUs 3a1ad M3 JAPYTHX
MIPEAMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0aMU.
OcyuiecTBAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 I'OAAM OBYYEHMUA)
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7 kaacc (He meree 102 q)

HasBanmue
pasneia (TemMbl)
Kypca (4ucio

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTHA Oﬁy‘lalOHII/IXCH

4acoB)
Yucaa u [TonATHE pallMOHATIBHOTO YHCTIA. CucreMaTH3UPOBATH U 000ralIaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHMCJICHHSI. Apudmerndeckue ASUCTBHS C pallHOHATLHBIMU YHCIIAMHU. U IECATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUE, YHOPSI0YMBAHUE PAITUOHATLHBIX YHCEI. CpaBHUBATH M YHOPAI0YUBATH APOOH, TIPeoOpPa30OBBIBAS TIPU
yHciaa CremneHb ¢ HATYpaLHBIM ITOKA3aTEIIEM. HEOOXOJUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 1) Pemennie 0CHOBHBIX 3a7a4 Ha JPOOH, MPOIICHTHI U3 PEaNbHON | OOBIKHOBEHHBIE B JECATUYHBIC, B YAaCTHOCTH B OECKOHEUHYIO

IIPaKTUKH.
[Ipu3Haku  1€IUMOCTH,  Pa3JIOKECHHS
HaTypaJIbHBIX YUCEIL
PeanbHble 3aBUCUMOCTH. [Ipssmas
MIPONOPLIUOHAIBHOCTH.

Ha MHOXKHUTCIIN

u oOpatHast

JECATUIHYIO IPOOb.

IIpumensaTb  pa3HooOpa3Hble  CHOCOOBI W NPUEMBI
BbIYHNCJIEHUS] 3HAYEHUH JPOOHBIX BbIPA’KEeHUM, COACPKAIINX
OOBIKHOBEHHBIE W  JECATUYHBIE JpOOM: 3aMEHSITh MpHU
HEOOXOJUMOCTH  JIECATUYHYIO JApoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JCCATUYHOM, MPUBOJUTH BBIpAXKEHUE K (opme,
Haubonee ymoOHOM /IS  BBIUMCICHHI, MPeoOpa3oBBIBATH
JTPOOHBIE BBIPAKCHHUS HA YMHOXKEHHE U JCIICHHE JCCATHYHBIX
npobeii kK JSUCTBHSIM C IeNTBIMUA YUClIaMu (TIPU HEOOXOAMMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

IIpuBoauTL 4YHCJIOBBIE M OyKBeHHbIEe NPUMeEPbI CTEIEHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBSCHSS 3HAY€HUsS OCHOBAHUS
CTEIEHH M MOKa3aTeNlsd CTEIeHU, HaXOAUTh 3HAUYCHUS CTEICHEH

BUA al (a — mob0e palMoHaNIbHOE YUCITO, N — HATypaabHOE
YHCIIO0) C OMOPOH HA CIIPABOYHYIO MH(OPMAIIHIO.

IToruMaTe cMBICT 3aMHUCH OOJBINHX YHCEJ C NOMOIIbLIO

NeCATHYHBIX Apodei u creneHei yucaa 10, npuMeHsATh UX B

peajibHbIX CUTyalUsX.

IIpuMeHATH NPU3HAKKU JETUMOCTH, PA3JI0KEHUS HA MHOXKUTEIN
HATypaJbHbIX YUCEIN.

Pemiats npocreiime 3a1a4m Ha YaCTH, IPOLIEHTBI, IPOIIOPLIUH,
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Ha HaXOXKJIeHUE IPOOH (MPOIIEHTA) OT BEIMUYUHBI U BEIIMYUHBI T10
e npobu (mporeHTy), Apodu (IpoIeHTa), KOTOPBIA COCTABIISET
oAHa BenuuyuHa OT Jpyrod. IlpuBoautb, pa3oupare,
OIleHUBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHHH TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BACHATH, ONTUPASCH HA OMPEACIICHUS, IPSMO
MIPOIIOPIIMOHAIIEHEIC u obOpatHO MPOIOPIIMOHAIILHBIC
3aBUCHUMOCTH MEXIy BEIMYMHAMU; MPUBOAUTH MPUMeEPbI 3TUX
3aBUCHMOCTEH W3 pEATbHOTO0 MHUpPA, W3 JPYTrUX YUCOHBIX
PEeIMETOB.

Pemarp mpocreiiine MPaKTHKO-OPHEHTHPOBAHHbIE 3a/1a4H
Ha  Japoowm, NPOLEHTHI, MNPAMYIO H  o0paTHyI0
NPONOPIHOHATBHOCTH, MPONOPIHH.

Anredpanyeckue

BbIPaKEHHsI
(27 v)

bykBenHble BipaxkeHus. [lepemennsle. JlonmycTuMple 3HaUSHUS
nepeMeHHbIX. DOPMYJIbL.

IIpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, PaCKpbITHE CKOOOK
U TpUBe/IeHUE MOJJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIIEM.
MHorousneHsl. Crnoxenue, BBIYUTAHUE, YMHO>KEHHE
MHOTO4JI€HOB.  DPOpMynbl  COKPAIEHHOTO  YMHOXCHMS.
Pa3no)xeHne MHOTOUIEHOB HA MHOKHUTEIIH.

OBaanerb Ha 0a3oBOM YPOBHE anre0panvecKou
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHAITb €€ B Ipolecce
OCBOEHHMS y4eOHOT0 MaTepuania.

Haxoautp 3HaueHus: OyKBEHHBIX BBHIPAKEHUI MPU 3aJaHHBIX
3HaYeHUSAX OYKB; BHIMOJIHATH BBIYUCIEHUS IO (POpMYJIIaM.
BbinoaHATh peobpa3zoBaHus LEIOT0 BBIPAXKEHNUS B MHOTOUJIEH
MIPUBEAECHUEM NOJJOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK.
BbInmoJHAT, YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOTO4YJIeHa Ha MHOTOWIEH, IPUMEHATh (POpMyIIbl KBajpaTa
CYMMBI U KBaJipaTa pa3HOCTH C OIIOPOM Ha CIIPaBOYHYIO
nH(pOpMaIHIO.

OcymecTBasATh Pa3ioKeHNE MHOTOWIEHOB HA MHOYKUTEIIN
yTEéM BBIHECEHUS 32 CKOOKM OOILIEro MHOXKHTEINS, IPUMEHEHUS
¢dopMysIBl  Pa3HOCTH  KBaJpaToB, (OpMyNn  COKpPAIIEHHOTO
YMHOXEHHS C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO.
IIpumensiTh mnpeoOpa3oBaHME€ MHOTOWIEHOB JUISI PEIICHUS
pa3IMYHBIX 3aJ]ad M3 MaTeMaTUKH, CMEKHBIX IMPEAMETOB, U3
peanbHON MPAKTHUKHU.

3HAKOMHTBCS C HCTOPHEll Pa3BUTHS MATEMATHKH.
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YpaBHeHust
U HEPaBEHCTBA
(20 u)

VYpaBHeHue, IpaBuiia npeoOpa3oBaHus
PAaBHOCUIIBHOCTb YPaBHEHUM.
JIuHeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN

ypaBHEHUS,

[IEPEMEHHOM, PEILICHNE JIMHEWHBIX ypaBHEeHUH. Pemenne 3anau

C IMIOMOIIBI0 YPABHEHUIH.

Jlunevinoe ypasHnenue ¢ 08yMs NepemMeHHbIMU U €20 2Pagux.
Cucrema 1ByX JINHEWHBIX YPaBHEHUU C JBYMSI IEPEMEHHBIMH.
Pemenne cucteM ypaBHEHHH CIIOCOOOM TMOJCTAaHOBKUA U

cIocoOOM CIIOKEHHS.

PemaTe IMHEHHOE ypaBHEHUE C OJHON IEPEMEHHOM, IPUMEHAS
NpaBHJIa [1epexo1a OT UCXOIHOIO YPABHEHUS K PABHOCWIBHOMY
emy 6osee npoctoro Buja. IIpoBepsTsh, sBIIsETCS 1M KOHKPETHOE
YHCJIO KOPHEM YPABHECHHS.

IlopOupare npuMepsl Nap 4YHCEN, SBISIOLIMXCA PEIICHUEM
JMHEWHOIO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOM TUIOCKOCTH TpaduK IHMHEHHOTO
YPaBHEHMsI C JBYMs IE€PEMEHHBIMHU (IIPH HEOOXOJUMOCTH C
UCTIOJIb30BaHUEM CMBICJIOBOM OMOPBI); TONB3YACH TpaduKoM,
NPUBOIUTH IPUMEPbI PELICHNS YPaBHEHUS.

Haxoaurth pemieHue CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHUH C
JIBYMSI [IEPEMEHHBIMU C OIIOPO Ha aIrOPUTM y4eOHBIX JeHCTBUI.
CocTaBasiTh U pelmIaTh ypaBHEHUE WM CUCTEMY ypaBHEHUH IO
YCIOBUIO 33Jaud, WHTEPIPETHUPOBaTH B COOTBETCTBHHU C
KOHTEKCTOM 3a/1a4yd IIOJy4ECHHBIH pE3yJbTaT C OINOpPOM Ha
BOIIPOCHBIN IUIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npssMoi. Yuca0BbIe TPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM
IIpssMoyronbHas cucTeMa KOOPAMHAT Ha IIIOCKOCTH. IIprumepst
rpaduKoB, 3aJaHHBIX popMynaMu. UTeHHe rpaKoB pearbHbIX

3aBHUCUMOCTEM.

[lonstue Qynkumu. I'paduk Pynkumn. CpoiicTBa (yHKIUH.

Jluneitnas  ¢ynkuus. Iloctpoenune rpaduxa

¢ynkmu. ['paduk pyskpm y = KX + b.

JIMHEUHON

H3o6paxkars Ha KOOPJMHATHON IpsIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh X HA aJIre0pandeckoM s3bIKeE.
OTMeuyaTh B KOOPAMHATHOW NMJIOCKOCTH TOYKH MO 33/JlaHHBIM
KOOp/JMHATaM; CTPOUTHh TpauKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHbIX (OPMYJIaMH, B TOM YHCJIE C MOMOILIBIO IHU(PPOBBIX
n1abopaTopui.

IIpuMensiTh, M3y4aTh NPEUMYIIECTBA, HHTEPHPETHPOBATH
rpaduueckuii crocod MpeacTaBIeHUs U aHaIM3a pa3Ho0Opa3HoOH
YKU3HEHHOM MH(OpMaITUH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIMH, OBJIAJEBATh
(GYHKIIMOHATILHON TEPMUHOJIOTHEH.

Pacno3naBath JnHeliHyl0 QyHKImo0 Y = kX + b, onmuchiBaTh
e€ CBOICTBAa B 3aBUCUMOCTH OT 3HaueHUH K03 urreHToB K u b
(mpu HEOOXOAMMOCTH C ONIOPOM HA ANTOPUTM MPABUIIA).
Crpours rpaduku uHeliHON QyHKIMU, QyHKIUU Y = KX + b
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Hcnoab3oBaTh HH(POBbIE pecypcehl U TOCTPOCHUS rpaduKoB
(GyHKUIMN ¥ U3yYEeHUS] KX CBOMCTB.

IIpuBOoaNTE NpUMEpPBI JIMHEHHBIX 3aBUCUMOCTEH B PEAJIbHBIX
Ipoleccax U sBJICHUSIX.

IloBTOpEHUE

1 00001IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

0000111eHrE 3HAHUI.

BpiOMparb, TNpPUMEHATH CHOCOOBLI  CPaBHEHUSA  YHCEI,
BBIYHCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHH,  pPEIICHUS
ypaBHEHUH MpU HEOOXOAUMOCTH C HAMPABJISAIONICH TOMOMIBIO.
OcyuecTBaAATh CAMOKOHTPOJb BBINOJIHAECMBIX JEHCTBUA U
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3OBaHUM,
TIOCTPOCHUH.

PemaTe npocreiiiume 3aga4u U3 peaibHOM KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUSA JUIs PELICHUs 3a1ady U3 JPYTUX
MPEIMETOB.

Pemiate mpocreiilime TeKCTOBblEe 33Ja4HM, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

8 kiacc (He menee 102 )

HazBanue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHoOeE coaep:xaHue

OcHOBHbIE BU/IBI 1€SITEJIbHOCTH 00y4YAIOINXCS

4acoB)
Yucaa u KBanpatuslit kopeHs u3 uncna. [louamue 06 uppayuonaibrom | DOpMYJIHPOBATH oNpeesieHHe KBAJAPATHOTO KOPHS U3 YUCIA,
BbIYHCJIEHHS. yucne. Jlecimuunvle NPUOIUICEHUS. UPPAYUOHATLHBIX YUCEL. apuMeTUYECKOro KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHenue 0elicmeumenbHsbix Yucesl. | BA3yaaIbHOU OIOPOM.

KOPHHU

ApudmeTrueckuil KBaipaTHbIA KOPEHb.

HpPlMeHﬂTb onepanriio U3BJICYCHUA KBAJAPATHOTIO KOPHA M3
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(154) Vpasuenue Buja X° = a. qrcia, HCNoab3ysl IPU HEOOXOIUMOCTH KAJAbKYJIATOP.
CaoiicTBa apuMeTHIECKUX KBaJIpaTHBIX KOpHEW.| OueHMBaTh  KBaJgpaTHblE KOPHM  LEIbIMU  4YHUCIAMH U
IIpeoOpa3oBaHue  YUCIIOBBIX  BBIPAXKEHUH,  COJAEPIKAILUX | AECATUUHBIMU JAPOOSIMHU.
KBa/IpaTHbIE KOPHHU. CpaBHuBaTh M yYNOPAJOYMBATHL  DPAalMOHAIBHBIE U
HppallOHAJIbHBIE YUCIIA, 3alIMCAHHBIE C IOMOUIbIO KBAIPATHBIX
KOpHE# npu He0OXOAMMOCTH C HATPABJISIFOIIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE X2 = d, HaxXOOUTb TOYHBIE H
npubimxEnHbIe KopHU ipu & > 0.
HccnenoBarb CBOMCTBA  KBaJpaTHBIX KOPHEW, IIPOBOAS
YHCIIOBBIE S3KCIIEPUMEHTBHI C HCIOJB30BAHUEM KaJIbKYJISTOpa
(komIMIBIOTEPA).
IIpuMeHsaTL CcBOMCTBA apUPMETHYECKHUX KOpPHeEH /Js
npeodpa3oBaHusi BbIPAKEHHI.
BbinmosiHATH mpocTeiiline MNpeoOpa3oBaHMA  BbIPAKEHUH,
coJiepKalliuX KBaJpaTHble KOpPHU. BbIpakaThb HepeMEeHHbIE U3
reOMEeTpUUECKUX U (pruznyeckux Gopmyl npu He0OXOAUMOCTH C
OIIOPO¥ Ha ITPaBUIIO.
BoiuncasaTe 3HAYEHHMS BBIpAXKEHUM, colepKallluX KBaJIpaTHbIE
KOPHH, UCTIONb3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP.
HUcnonb3oBarh B XOA€ PpElIeHHsA 3anad  dJIEMEHTAapHBIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C NPHUOIMKEHHBIMH 3HAYEHHUSIMU
BEJIMYHH.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHA MaTeMATHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yuciaa. | PopMyJaupoBaTh onpeaeIeHne CTEIEHU C LEIbIM MoKa3aTeaeM
BbIYHCJIEHHSI. Pa3mepsr 00beKTOB OKpYXKaromero Mupa (0T dJIeMEeHTaPHBIX (Tipu HEOOXOIMMOCTH TI0 BU3YAIBHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX O0BEKTOB), JUTMTEIBHOCTD TpolieccoB | [IpeacTaBiasTh 3anuch OOJBIINX M MAJIBIX YHCEIT B CTAHAAPTHOM
¢ HeJIbIM B OKpPY’KaroIIeM MHUpE. Bujge. CpaBHMBaTh 4HCIa U BEJIUYHMHBI, 3allUCAaHHBIE C
nokasareJsjieM CBoJicTBa CTENEHU C LENIBIM I10Ka3aTEIEM. HCIoJIb30BaHueM crenenu 10.
(7 9) Hcnoab3oBarh 3amMch YHCEI B CTAHAAPTHOM BHUAE A

BBIpOXECHHUS Pa3MepPOB OOBEKTOB, IMTEILHOCTH TPOIIECCOB B
OKPY>KaloIlleM MHpE.
DopMyJIMPOBATH, 3ANMMCHIBATH B CUMBOJIMYeCKO dopme u
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HIIOCTPUPOBATL INPUMEpaMu CBOICTBa CTCIICHU C O CJIbIM

mokaszareiaeM (IIpH  HEOOXOAMMOCTH C  HCIIOJH30BAHHEM
BU3YaJIbHON OMOPHI).
I[IpumeHsTh  cBoOlicTBAa CTeNEHH [UIsi  [PeoOpa3OBaHUS

BBIPQKCHUM, COIECPXKAIIMX CTENEHU C LEJIbIM II0Ka3aTeleM C
WCTOJb30BAHUEM  CHpPAaBOYHOH wuHGpopManu. BbINOJTHATH
AeHCTBUS C YNCIAMM, 3alMCAaHHBIMM B CTaHIAPTHOM BHJE
(YMHOXEHHE, JIe]ICHHE, BO3BE/ICHHUC B CTEIICHB).

Adareopanyeckue | Ksagparneiii Tpéxunen. Pasnoxkenue xkBaapaTHoro tpéxwieHa | PacmosHaBaTth — KBagpaTHBIM — TPEXWIEH,  YCTaHABIUBATb

BbIPasKeHUSI. Ha MHOXHTEIH. BO3MO>KHOCTb €T'0 Pa3JI0KEHUS HA MHOXKHUTEIIN.

KBaapatubrii PackiaapiBaTh Ha MHOKHMTENIHM KBAJpPAaTHBIM TPEXWIEH C

TPéx4ieH HEOTPHULATENbHBIM JAUCKPUMHUHAHTOM IpU HEOOXOJUMOCTU C

(59) OIOPO¥ Ha aJITOPUTM ITPABHJIA.

Aareopandeckne | Anredpandeckas 1poOb. /lonmycTHMble 3HaUE€HHs IIEPEMEHHBIX, | 3anucbIBaTh anredpanueckue BoipaxxkeHus. HaxoguTs o6nacts

BbIPasKeHUSI. BXOJIAIIMX B aredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAEIEHUS PALIMOHAIBHOTO BBIPAXKEHUS.

AnreGpanueckas | anrebpandeckoii 1pobu. CokpaieHue apooei. BbINOJHATH 4KCIOBBIE NMOACTAHOBKU U BBIYMCJIAATH 3HAUCHHE

Apodb Cnoxenue, BBIUHUTAHUE, YMHOXEHHE u JeJieHre | Apoou, B TOM YHCIIE C TOMOUIbIO KaJIbKYJIATOPA.

(15 4) anreOpandyeckux ApoOeil. IIpeoOpazoBanue BbIpaxeHUi, | @opMyJIMPOBATH OCHOBHOE CBOMCTBO alredpandeckoi Apoou u

coJieprKallMX anredpandeckue Ipoou. NPUMEHSATH €T0 JUIsl TpeoOpa3oBaHusl JpoOei.

BbinoHATL fAeiicTBUSI ¢ anreOpandeckuMu ApoOsMU  IpU
HEOOXOMMOCTH C HalpaBisiiomed mnomouplo. [IpumMeHsTH
npeoOpa3oBaHus BBIpAXKEHUN IS pelieHus 3anad. BeipaxkaTh
nepemMeHHble 13 Qopmyn ((PpU3HUECKHUX, TE€OMETPUUYECKUX,
OTMCHIBAIONINX OBITOBBIE CUTYAIlMH) TNPH HEOOXOAUMOCTH C
HaMpPAaBJISAOIIEH TOMOIIBIO.

YpaBHeHus KBanpatHoe ypaBHeHue. Henonnoe kBazpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJIpaTHBIC YPaBHCHHS.

H HepaBEeHCTBA. ®opMyiia KOpHEH KBaApaTHOro ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OpmMyJly KOpHEW KBAJpAaTHOIO YpPaBHEHUS;

KBaaparnbie Pemienue ypaBHeHUH, CBOASIIUXCS K KBaApaTHBIM. [IpocTeiinie | pemiaTh KBaJpaTHble YPaBHeHUs] — TOJHbIE U HEMOJHBIE (C

YPABHEHHA IpoOHO-pallMOHATIbHBIC YPABHEHMS. WCIIOJIb30BAHHUEM CIPABOYHON MHGOPMAIUN).

(15 4) Pemenne TekcTOBBIX 3aad ¢ MOMOINbIO KBajpaTHbIX | [IpoBoaMTs mpocTeiimme HMCCIeI0BAHUSI  KBAJpaTHBIX
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YpaBHEHUH.

YpaBHECHUH.

PemiaTh ypaBHeHMsl, CBOJSIINECS K KBaJIPAaTHBIM, C TTIOMOIIbIO
npeoOpa30BaHM U 3aMEHOM TIEPEMEHHOM C OMOPOM Ha aJTOPUTM
paBuIa.

Habawopath M aHAJIM3MPOBATH CBS3b MEXKIY KOPHSIMHU U
KOd(PUIMEHTAMH KBaJIpaTHOTO YPaBHEHHS.

Tlpumensmo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb30eaHuem oopazya).

Pemiate TekcTOBbIEe 3agauyM anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBHS 3a/ayd K
anredpanvyeckod MoJEIu IMyTEM COCTaBIEHHUS ypaBHEHUS (Ipu
HEOOXOJUMOCTH C  HaIpaBJISIONIEd MOMOIIbIO);  periaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS € HCTOpPHeil pa3BUTHUS ANTeOPBI.

YpaBHeHnus JIuneiliHOe ypaBHEHHE C JIByMs II€PEMEHHBIMH, ero rpaduk, |Pacmo3naBaTh JTMHEHHbBIC ypaBHEHHS C JBYMSI IEPEMECHHBIMH.
¥ HEpaBeHCTBA. IIPUMEPBI PELICHUS YPABHEHUH B LENIBIX YHACIIAX. Crponth rpaduku JHMHEHHBIX YypaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucrem [OByX JIMHEHHBIX YPaBHEHMHM C JBYMs|HCHOJb3ysl HudpoBbie pecypebl (IIpH  HEOOXOJUMOCTH C
YPaBHeHUi nepeMeHHbIMH. [Ipumepbl perieHus CUCTEM HEJTMHEWHBIX | OIOPO Ha aJrOpUTM Y4eOHBIX JAEWCTBUI).
(13 9) YPaBHEHUH C IBYMs IIEPEMEHHBIMU. Pa3zimyarh napajsiesbHble U NMEPECEKAIOIIMUEC MPAMBIE 110 UX
I'paguueckaa  unmepnpemayus  ypaewewus ¢  O8yMs|yPaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHULL C O8YMsL NEPEMEHHBIMU. Pemrate cucTeMBl JBYX JIMHEHHBIX YpPaBHEHHHW C JBYMs
PerreHne TEKCTOBBIX 3a/1a4 C TIOMOILBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU NIOJICTAHOBKOM M CIIOKEHUEM.
PemaTe npocreiiime CUCTEMBI, B KOTOPBIX OJAHO U3 YPaBHEHUN
HE ABISETCS JIMHEHHBIM NPU HEOOXOAMMOCTH C HaNpaBIISIONMIEH
IIOMOILBIO.
IlIpugooums  cpaghuueckyro  unmepnpemauuro  pewlenus
YpaeHeHus ¢ 08yMsA NePeMEHHbBIMU U CUCTEM YPAGHEHUIL ¢ 08YMS
nepemeHHbLMU.
PemiaTh TekcTOBBIE 3a]a4M aIreOpanuecKuM CrocoooM.
YpaBHeHnus UucoBble HEPaBEHCTBA U UX CBOMCTBA. ®DopmyIMpOBaTh CBOlicTBa YUCIIOBBIX HEpPABEHCTB,

¥ HepaBeHCTBA.

HepaBeHcTBO ¢ 01HOM niepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH X HA KOOPAMHATHOW MPSMOM.
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HepaBencrBa OJIHOM mepemMeHHOW U ux peuieHue. CUcTeMbl JTUHEHHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XO/I€ PELICHUS 3aa4.
(12 v) HEPABEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHue perieHus TMHEHHOTO HEPABEHCTBA U UX CHCTEM | M300paXkaTh pellieHHe HEpaBEeHCTBA HAa YHCIIOBOM MPSIMOM.
HA YUCJIOBOM MPSMOM. Pemiath cHCTEMBI JINHEHHBIX HEPABEHCTB, N300paXaTh PEIICHHUE

CUCTEMbI HEPABEHCTB Ha YHUCIOBOM IPSIMOM IIPU HEOOXOUMOCTHU
C BU3yaJIbHOM OTMIOPOH.

DyHKIUH. [Tonstue ¢ynkuuu. O6rIacTb onpeaenecHUs U MHOKECTBO Hcnoab3oBath  (QYHKIHOHAIbHYI0O  TEPMHMHOJIOTHIO  H

OcHOBHBIE 3HaueHui Gyaknun. CriocoObl 3amaHus QyHKITHIA. CHUMBOJIUKY.

NOHATHSA I'padux dynknuu. CsoiicTBa (pyHKUMHU, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHUusi QYHKIUH, 3aaHHbIX GopMyaamu (IIpU

(54) rpaduxke. HEOOXOIMMOCTH MCIIONb30BaTh KalbKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIT (YHKITUH.
CTpouts 1o ToUKaM rpaguku GyHKIUH.
OnuceiBaTh cBOlicTBa (DYHKIIMU Ha OCHOBE €€ rpaduueckoro
OPEJICTaBICHUs IpU  HEOOXOJUMOCTH C  HalpaBJdoILen
IIOMOIIBIO.
Hcnonab3oBath  (QYHKIHOHATBHYI0O  TEPMHHOJIOTHIO  H
CHMBOJIMKY.
HccaenoBars mpuMepsl Tpa@uUKOB, OTPAKAIOIIMX peaTbHBIC
npoueccbl U sBieHHs. IIpUBOAUTH NPHUMeEPBI MPOIECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOMCTBaMH.
Hcnonb3oBaTh KOMIBbIOTEPHBIE IPOTPAMMBI JIJIS1 IOCTPOECHUS
rpadukoB pyHKINN U U3yYEHHUS UX CBONCTB

DOyHKINH. Urenne wu mnocrtpoenue rpadukoB ¢yHkuuid. Ilpumeps! | Haxoauth ¢ moMombio rpadpuka QyHKIMY 3HAUCHUE OJHOM M3

YuciaoBble rpadukoB QyHKIUHN, OTPA)KAIOLIUX PEANIbHBIE TPOLIECCHI. paccMaTpuBaeMbIX BEIMYHH 10 3HAYEHUIO IPYTOM.

GyHKuHHI OyHKIUH, ONUCHIBAIOLINE PSIMYIO 51 o0patHy!0 | B HeCIOKHBIX Clydasx BbIpaskaTh (popMyJioii 3aBHCHMOCTH

(9 v) IIPONOPLIMOHAIILHBIE 3aBUCUMOCTH, UX rpaduku. ['nnepbona. | Mexay BeTHIMHAMHU.

I'paduk pyskmmny = X2,
Gyaxmmm y = X2,y = X3,y = Vx7y = _epaguueckoe
X

peulerue YpasHeHUll U cucmem ypasHeHull.

OnuceiBaTh XapakTep MW3MEHEHWS OJHOW BEIIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3snaBats Buabl u3ydaeMblx QyHKuui. I[loka3biBaTh
CXeMATH4YeCKH TI0JIO)KEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukos QyHKIME BUa:y = X2, Yy = X5,
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y = \/ X,_ y = .)_(

Hcnoab3oBarh QYHKIHOHAJIBLHO-TPaGUYECKHE
NpeACTABJIEHUS I PEIICHUS U UCCIICIOBAHUS YPaBHEHUH U
CUCTEM YPABHEHUM.

IIpumensiTe MUGpPoOBbLIE pecypehl s MOCTPOSHUS TpaduKoB
(GyHKIMHA.

IloBTOpPEHME
1 00001IeHNe
(6 w)

[ToBTOpEHNE OCHOBHBIX MOHITUIH W METOJOB KypcoB 7/ U 8

KJ1accoB, 0000IIeHEe 3HAHUHN.

IIpumeHsiT  cmOCOOBI  CpaBHEHUS 4YMCEJ, BBIUMCIICHUH,
npeoOpazoBaHuil BBIPAXKEHUH, PEIICHUs yPaBHEHUI.
OcyuiecTBaAATh CAMOKOHTPOJb BBINOJIHAECMBIX JEHCTBUA U
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemiate 3agaym W3 peaJibHOHM  KU3HHM, TPUMEHATH
MaTEeMaTUYeCKHe 3HAHWA JUIsl DPEIICHHs 3a1ad U3 JpYyrux
IIPEMETOB.

Pemath TekcToBble 3aa4M, CPAaBHUBATh, BLIOMPATH CIIOCOOBI
peLIeHM 3a0a4H.

9 kaacc (ne menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHoOe€ coaep:xaHue

OcHOBHbIE BU/IBI 1€SITEJIbHOCTH 00Y4YAIOINXCS

4acoB)
Yucna u PanmonanbHble 4uCla, uppayuoHanvbHvle uYucid, KoHeuHvle u|Pa3BUBaTh TpeACTaBJEHHSl O YHCIaX: OT MHOXECTBa
BBIYHCJICHHSI. beckoneyHvle oecamuunble opobu. MHmnooicecmeo | HATypaITbHBIX YUCET 0 MHOXKECTBA JIEHCTBUTEIHHBIX YHCEIL.
JleiicTBUTENLHBIE | Oelicmeumenvublx — uucen,  oOelicmeumenvhvle ducia Kax| O3HAKOMHTBCS c BO3MOKHOCTBIO PECTaBICHUS

qyucJjaa

beckoHeuHvle decamuunble Opoou. Bzaumno oonosHaunoe

JIECTBUTEIIFHOIO YHCIIa KakK OCCKOHEUHOM JECATUYHOMN IlpO6I/I,
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(9 u) coomeemcemeue Mexcoy MHOACECMBOM 0etUCMEUmMENbHbIX Yucell| IPUMEHATb JICCATUYHbIE TNPHUOIIKEHHUST PAlMOHAIBHBIX U
U MHOJICECBOM MOYEK KOOPOUHAMHOU NPAMOIL. UppaIMOHAIEHBIX YUCEI.
Cpasnenue  Oeticmeumenvhblx — uucen,  apugmemuyeckue|3anucvliéans, cpasHusambo u ynopaoouueamp
oelicmeusl ¢ 0eliCmeumenbHbLMU YUCIaMU. oeticmeumenvHvle Yuca.
[TpubnnxEHHOE 3HaUeHNE BETUYNHBI, TOYHOCTh NPUOIMKEHNUS. | BBINOJIHATB, codeTas yYCTHBIE W IHUCbMEHHBIC MPHUEMBI,
Oxpyrnenue 4uucen. Ilpukuaka u oOLEHKAa pe3yNbTaToB|apuMeTHYeCKHe eCTBUS C PAMOHAIBHBIMH YHUCIIAMH,
BBIUUCIICHUH. HAXOAUTh 3HAYCHUS CTENEHEH C MLEJIBIMH I[OKa3aTesIMH U
KOpHEH; BBIYHUCASTh 3HAUECHUS YUCIIOBBIX BBIPAXKECHUH.
IoayuynTs mnpeacTaBjeHHe O 3HAYUMOCTH JIEHCTBUTEIbHBIX
qucel B IPAaKTUYECKOH 1eATeIbHOCTH YeJIOBeKa.
AHAIUM3MPOBATh M J1eJaThb BbIBOABI (10OCJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU NPHUOIMKEHUs JEHCTBUTEIBHOTO 4YHCIIA
IPY PELICHUH 3a/1a4.
OKpyriasiTe ACUCTBUTEIbHBIC YUCIA, BBINOJHATH MPUKHIKY
pe3yibpTaTa  BBIYMCICHHM, OLEHKY 3HA4YCHWM  YHCIIOBBIX
BBIPAKCHUI.
3HaKOMHTbCS C UICTOpUEH pa3BUTHS MaTeMaTHKH.
YpaBHeHust JIuneitHoe ypaBHeHue. Perienue ypaBHeHU, CBOJAIINXCS K OcBauBath, 3aNOMHHATHL M NPUMEHATHb TIpaduUecKue
U HEPaBEeHCTBA. JTMHEWHBIM. MeTO/Ibl TP PEILICHUU ypaBHEHUH, HEPABEHCTB M UX CHUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. Pemenne ypaBHeHHH, cBOASIUXCS |(MPH HEOOXOJUMOCTH C OMNOpPOM Ha alropuT™M y4eOHBIX
€ O/IHOI K KBaJIpaTHbIM. BUKBajipaTHbIE ypaBHEHHUS. JeUCTBUI).
nepeMeHHO Ilpumepvr  pewenus ypasuenuii mpemveti u uemeépmoii | Pacno3HaBath 1esble U JpOOHbIE ypaBHEHUS.
(14 q) cmenetetl paznodceHuem Ha MHONCUMENU. PemaTh JiMHeliHble W KBajJpaTHble YPaBHEHHsl, yPaBHCHHS,
Pemenue npoOHO-paiMOHaTIbHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, MpocTeimue aApoOHO-paliioHabHbIE
Perrenne TeKCTOBBIX 33124 anreOpandecKuM METOIOM. ypaBHEHHUS.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX 3aj1ad,
00Cy’kIaTh HMX H pelaTb TEKCTOBBIC 3aa4d pa3HBIMHU
croco6amu.
3HAKOMHTBCS ¢ MCTOPHEi pa3BUTHS MaTEMAaTUKU
YpaBHeHust JIuneiiHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro Tpaduk. | OcBauBaTh U NPUMEHSITH IPHEMBI PEIICHHS CHCTEMBI IBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMS IICPEMCHHBIMHU U

JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMA NIEPECMCHHBIMU U CUCTCMBI JIBYX
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Cucrembl eé pemieHue. Pemenue cucTteM IByX YpaBHEHUM, OJHO U3 YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM
yYPaBHEHUi KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOM CTEIECHH. (o BU3yaJbHOH OII0pE).
(14 v) I'paduaeckas nHTEpIPETALIMS CUCTEMBI YPAaBHEHUH C IBYMSI Hcnoab3oBath (GyHKIMOHATHHO-TpahUUISCKUE MPEACTABICHUS
IIEPEMEHHBIMH. JUIsl pellieHusl U MCCJIeJ0BaHUsl YPAaBHEHUN U CHCTEM.
Pemennie TeKCTOBBIX 33a4 anreOpanyecKuM crocoooMm. AHAJIM3MPOBATH TEKCTHI 3324, peliaTh UX alreOpandyeckum
CIOCOOOM: MEPeXOUTh OT CIOBECHOH (POPMYTUPOBKU YCIOBUS
3a/1a4yM K anredpandeckoil MoAenu MyTéM COCTABJICHUS CUCTEMBI
YpaBHEHUH; pellaTh COCTABJICHHYIO CHCTEMY YpPaBHECHMUI;
UHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHei pa3BUTHS MaTEMaTHKU
YpaBHeHnus YucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurarh, 3anmcbiBaTh, MNOHUMATh, WHTEPHPETHPOBATH
U HEPaBEHCTBA. JIuHelHbIC HEPABEHCTBA C OAHOM IIEPEMEHHOM U X PEIICHUE. | HEPAaBCHCTBA; HCIIOIh30BaTh CHMBOJIMKY H TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl JIMHEHHBIX HEPABEHCTB C OAHOM MEpEeMEHHOM M UX | BBIMOJHATH mMpeoOpa3oBaHusi HEPABEHCTB, HCMOJAb30BATD IS
(16 ) peuieHue. npeoOpazoBaHusl CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBagparHble HepaBeHCTBA U UX PEILLICHHE. Pacno3naBaTh nTuHENHbIE U KBaIpaTHHIE HEPABEHCTBA.
I'papuueckas  MHTepmpeTanuss HEpaBEHCTB U cucTeM | PemiaTh  JWHEWHBIE  HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOIIUX KBAIPATHOE
HEPABEHCTBO, U PEIATh UX; 00CYKAATH [TOJIyUEHHBIE PEILICHUS.
H3006paxkarh perieHne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCIIOBOM TNPSAMOM, 3alMCbIBaTh pEIIEHUE C IIOMOIIBIO
CUMBOJIOB.
Pemath KBagpaTHBIE HEPABEHCTBA, UCIIONB3YA rpaduueckue
IIPEJICTaBICHHUS.
OcBanBaTh M NPHUMEHATh HEPABEHCTBA IMPU PEUICHUH
pa3IMYHBIX 3a/1a4, B TOM YHUCJIE€ TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagparuunas ¢ynkuus, e€ rpaduk u coiictBa. [lapabona, | Pacmo3HaBaTh BUIbI U3ydaeMbIX (PYHKIU; WIIIOCTPHPOBATH
(16 1) KOOP/AMHATHI BEPIIMHBI IapadO0JIbl, OCb CHMMETPHUH Mapaloibl. | CXeMATHYECKH, 00bSICHATH PACIOJIOKEHUE HAa KOOPJIMHATHOU

CreneHnble QYHKITUN ¢ HATYPATBHBIMHE MTOKA3aTESIMK 2 U 3, UX
rpaduKu U CBOMCTBA.
Ipaduxu pyaxmmit: y =kx,y = kx + b,,y = ax,y = ax®y

:\/Ey:;c_

wiockoctu rpadukoB GyHknuit Buga: Yy = kX, y = kx + b, ,y =

ax?, y = ax’,

Yy = /X, Y = _ B 3aBHCUMOCTH OT 3HAaueHHH K0>(OHIUEHTOB;
X

OIIMCBLIBATH UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTUYHYIO QYHKIHUIO TI0 (opmyIie.
IIpuBoAMTL TpUMEPHI KBAJAPATUYHBIX 3aBHCHUMOCTEH U3
peanbHOM XKU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTh 1 000011aTh 0COOCHHOCTH Tpaduka KBaJApaTUUHOMN
Gyskmum Yy = ax? + bx + C (upu HEOOXOAUMOCTH C
HaIlPaBJIAIOIIEH TOMOIIIBIO).

CtpouTs 1 H300pakaTh cXxeMaTH4YeCKH IpaduKu KBaJpaTHIHBIX
¢yHKIMIA, 3a1aHHBIX GopMyamMu BUIay = ax’, y = ax’ + q, Yy
= ax + p)? y = ax’> + bx + ¢ (Ipy HEOOXOIUMOCTH C
BU3YaJIbHON OTIOPOi).

AHAJIWU3MPOBATH H IPUMEHSITh CBOWCTBA M3YYCHHBIX (DYHKIIHIA
JUIE WX TOCTPOEHHs, B TOM YHCIE C IOMOIIBIO MH(POBBIX

pecypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 9)

[ToHsATHE YMCIOBOI MTOCIEI0BATEIBHOCTH.

3ajaHue MOCIeA0BaTEeIbHOCTH PEKYPPEHTHOH (dopmysnoi u
(dhopmyoit N-To wieHa.

Apudmernueckas u reomerpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apu(MeTHUECKOM M TeoMeTpHUYEcKOW Mporpeccui,
CYMMBI MIEPBBIX N YJICHOB.

H3o06pasicenue unenos apugpmemuyeckou u 2eoMempuiecKkol
npozpeccuil moYKamu Ha KOOPOUHAMHOU NIOCKOCU.
Jluneunwii u 5KCNOHEHYUAILHBI POCI.

Cnoorcrvie npoyenmul.

OcBauBaTh ¥ NPUMEHATH UHACKCHbIE 0003HAYCHMUSI, CTPOUTH
peuyeBble BBICKA3BIBAHUS C HCIIOJIB30BAHHEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C IMOHATHUEM IOCJIEI0BATEILHOCTH.

AHaJIM3UpOBaTh GopMyITy N-TO YiIEHa MOCIEI0BaTEIbHOCTH UITU

PEKYPPEHTHYIO bopmyny " BBIYMCJISATH YJICHBI
MOCNIEIOBATENbHOCTEN,  3aJlaHHBIX ~ ATUMH  (popmyramu.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIUCAaHbl IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHUYECKYl0 U T€OMETPUUYECKYIO
IIPOrPECCUU TP PA3HBIX CIIOCOOAX 3aaHUS.

Pemats 3amaun ¢ wucnoib3oBaHMEeM (OpMyn N-ro  wieHa
apuMeTHyecKoil U TIeOMETPUYECKON MpOorpeccuid, CyMMBbl
MEPBBIX N YJICHOB C OMOPON Ha CIPAaBOYHYIO HHPOPMAIHIO.
H3o00pasicamy  unenvl  nOCIe008aMENbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpuMepsbI MPOLECCOB U SIBJIEHUI U3 peaTbHON
KHU3HHM, WUIIOCTPUPYIOLME U3MEHEHHEe B apudMeTHUecKon
IIPOrPECCUU, B TEOMETPUIECKOH MPOTPECCUH; U300paxicams
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coomeemcmayiowue 3a8UcCUMOCU 2pagduiecKu.

Pemats, mnpocreiiliume 3agauM, CBS3aHHBIE C YHCIOBBIMHU
IIOCJICZIOBATEIFHOCTSIMUA, B TOM 4YHCJE 3aJauydl U3 pealbHON
KHM3HM  C  HUCIOJIB30BaHUEM  LUQPOBBIX  TEXHOJOTHH
(97eKTPOHHBIX Ta0NHUI, rPahUIECKOr0 KAIBKYIATOPA U T.IL.).
Pewams 3a0auu Ha clodicHble NPOYEHMbL, 8 MOM HUCTe 3a0ayu
U3 peanbHOU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTUS MATEMATUKH.

IHoBTOpEHME,
00001IEHME,

CUCTeMaTu3anusa

3Hann1711

(18 u)

Ynciia W BbIYHCIAEHUs (3aUCh, CPaBHCHHE, NCUCTBUS C
JCHCTBUTENPHBIMUA YHUCIAMH, YUCIOBas MpsAMasi; MPOLCHTBHI,
OTHOIIICHHUSI, IPONIOPLIUH; OKPYTIICHHE, TPUOIIIKCHNE, OLICHKA,
pelIeHe TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

Auaredpanyeckue BbIPaKEHHU S (mpeobpa3zoBaHue
anreOpanvyecKux BbIPAKEHUH, TOMYCTUMbIE 3HAUECHHUS).
@yHkuMu (IOCTPOEHUE, CBOMCTBA M3YYEHHBIX (DYHKIIMIA;
rpaduuecKoe pelieHne ypaBHEHUH 1 UX CUCTEM).

OnepupoBars MNOHATHAMH. MHOXECTBO, IOJMHOKECTBO,
OTIepalliy HaJl MHOXKECTBAMH; MCI0JIb30BATh Ipaduieckoe
IIPEICTABIIEHUE MHOKECTB JUIsl ONTMCAHUS PEANIBHBIX IIPOLIECCOB U
SIBJICHUH, TIPY PELIEHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.
AKTYaJIM3MPOBATh TEPMUHOJIOTHIO 1 OCHOBHBIE 1eficTBHS,
CBSI3aHHbIE C YHCJIAMH. HATYPAJIBHOE YUCIIO, IPOCTOE U
COCTABHOE 4YMCJIA, JEIMMOCTb HaTYPAJIbHBIX YHUCEI, NPU3HAKH
JIETUMOCTH, LI€JI0€ YUCII0, MOAYJIb YHcia, OOBIKHOBEHHAs U
JecsiITUUHas 1poOu, CTaHAAPTHBIA BUJ YHClia, apu(pMETHUIECKHM
KBaJPaTHBIN KOPECHb.
BbINOJHATH 1eiicTBHS, CPABHUBATHL M YIIOPAA0YHUBATH YHCIIA,
IPEACTABIIATh YUCIA HAa KOOPAWMHATHOM IIPSMOM, OKPYIIIATH
YHUCIIA; BBINMOJIHATL NPUKHUIKY U OLEHKY pe3yibTaTra
BBIYUCIICHUM.
PemaTh TekcToBbIE 324241 apU(PMETUYECKHM CIIOCOOOM.
PemaTs npakTu4eckue 3aa4u, CoJIepKaline NPOLUEHTHI, TOJIH,
YaCTH, BbIPaKAIOLIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTrosiHMe, IIeHa — KOJMYECTBO — CTOMMOCTb, OOBEM
paboTbl — BpeMs — MPOU3BOJUTEIHHOCTh TPY/A.
Pa30ouparh peanbHble KU3HEHHBIE CUTyallu, (POPMYJTUPOBATH
UX Ha S3bIKE MAaTEMaTUKH, HAXOAUTH pCIICHUE, IPUMEHSA
MaTeMaTHYECKUH annapar, HHTepIpeTHPOBATh pe3ybTaT
OnepupoBaTh NOHATHAMMU. CTEIIEHD C LIETBIM I10KA3aTEIEM,
apudmeTnyecKuil KBaJpaTHbIH KOpEHb, MHOTOUJIEH,
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anredpandeckas IpoOb, TOXKIECTBO.

BBINOIHATL OCHOBHBbIE JAEHCTBUSA. BBIIOJIHATH PACYETHI 110
dbopmMynaM, MpeoOpa3oBBIBATH IEJbIe, IPOOHO-pAlMOHABLHBIC
BBID@KEHUSI M  BBIPAKEHHS C KOPHSIMM, pEalu30BbIBATh
pa3iokeHne MHOTrOWIeHa Ha MHOXXWTENIHM, B TOM YHUCIE C
UCIOJIb30BaHUEM (OpMyJ pPa3HOCTH KBaJApaToB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPABOYHYIO WH(MOPMAIHIO);
HAXOJIUTh JIONYCTUMBIE 3HAYEHUS NEPEMEHHBIX s JpOoOHO-
paLMOHAIBHBIX BEIPAKEHHUM, KOPHEH.

MoaeaupoBaTth ¢ MOMOIIBI0 (HOPMYIT peajbHBIE MPOIECCH U
SIBJICHMSL.

OnepupoBaTh NOHATUAMM: QYHKIHS, TpadUK QYHKIUHN, HYITH
(GyHKLIMH, TPOMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HauOOIbIIee U HAUMEHbIIEE 3HAUCHUS
GbyHKIUH.

AHaJIM3UPOBATH, CPABHUBATD, 00CYKIATh CBOMCTBA () yHKIIHIA,
CTPOUTDb UX IPaUKH.

OnepupoBaTh MNOHATHSAAMHU. TIpsSMas TPOTIOPLIHUOHATIBHOCTD,
oOpaTHast ~ NPONOPLUOHAIBHOCTb,  JIMHEHHas  (yHKIMA,
KBaJ[paTHuHas QpyHKIUS, napabonia, runepooa.

Hcnoab3oBaTh rpadMKy 1715 OTIPE/ICTICHUS CBOMCTB, IPOILIECCOB
U 3aBUCUMOCTEH, Uil pelleHHs 3ajad M3 JAPYIHX Yy4eOHBIX
MPEIMETOB M PEATbHOW JXU3HU; MOJAEIHPOBATH C TMOMOIIBIO
rpadMKOB peasbHbIE MPOIIECCH U SBIICHHUS.

Boipa:kaTh GopMyJiaMH 3aBHCHMOCTH MEX/TY BEIIMIHHAMHU.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUSA» (IIO TOAAM OBYYEHUS)

7 xaacc (He MeHee 68 )

Ha3zBanue
pazaeJia (TemMbl)

OcHoBHOe coepxaHue

OcHOBHBIE BU/BI 1eSITEJILHOCTH 00y4a0 M XCH
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Kypca (4McJ10

4ac0B)
IIpocreiimmue IIpocreiinue reomerpuyeckrue 00BEKThI: TOUKH, IPsAMBIE, 1yud | POpMYIMPOBATH OCHOBHBIE IOHATHS U ONPEIETICHHUS.
reOMeTpPHYeCKHe | U YIJIbl, MHOIOYTOJIBHUK, JIOMaHasl. Pacno3sHaBaTh  M3y4deHHble  I€OMETpUUYECKHE  (QUIYpHI,
(urypsi CMexHbIe U BEPTUKAJIbHBIE YIJIBI. onpefeJsATb UX B3aUMHOE PpAaCIOJIOKEHUE, BbINOJIHATH
U UX CBOMCTBA. Pabota ¢ mpocTeHmMuy yepTeKamMmu. 4epTéX MO YCIOBUIO 3aJaud (C MCIOIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne NTUHEHHBIX U YIJIOBBIX BEIMYUH, BBIYMCICHHUE |OIOPBI: HABOISIIUME BOIPOCHl W/WIM AITOPUTMA Y4eOHBIX
reOMETPHYECKUX | OTPE3KOB U YIJIOB. JecTBUi).
BeJIMYUH [lepumerp w  tomanp  ¢uryp, cocraBieHHbIX 13| IIpoBOANTH IpoCTEHIIE TOCTPOSHHS C TIOMOLIBIO ITUPKYIIS U
(14 9) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsaTH TMHENHBIE U YTIIOBbIE BETMYMHBI FEOMETPUUECKUX U
NPaKTUYECKUX OOBEKTOB.
Onpenenasitb «Ha IJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
MPOBOMTH IrpyOyI0 OLICHKY UX Pa3MepOB.
Pemath 3a7auM Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYUH
YTJIOB.
PemaTtp 3a7a4n Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUUECKUX
¢buryp.
IIpoBoauTk KIaccu(UKaIUIO YIIIOB, BBIYUCIATH JIUHEHHbBIE U
YIJIOBbIE€ BEIMYMHBI, MPOBOAUTH HECJO0KHbIe HEOOXOJUMbIE
JI0Ka3aTeNbHbIE PACCYXKICHUS.
3HAKOMHUTBCA C UCTOPUEN PA3BUTHSI T€OMETPHH.
TpeyronbHuku IlonssTve © paBHBIX TpPEYrojdbHUKAax W  nepBUuHbIC | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 ) MIpPE/ICTaBICHHUs] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (c ykazaHHEM INPU3HAKOB) MPH HEOOXOIMMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
IIpu3naku  paBeHCTBA  INPSAMOYTOJBHBIX  TPEYTOJBHUKOB.
CBOMCTBO MeMaHBI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHUE TPEYTroNbHUKY. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOT'O TPEYTOJIbHHKA.

[TpoTuB G0MbIIEH CTOPOHBI TPEYroJdbHUKA JIEKUT OOJIBIIUI

YTOII.

BU3YyaJIbHOU OIIOPOiA.

BbiBoauTh  cieacTBus  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIHpOBaTH OTIpeCTIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYrojibHUKa; CEPeAMHHOIO TMepHeHIUKYspa
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[Ipocreiiimne HepaBeHCTBAa B TIeoMeTpuu. FHepagencmeo
mpeyeonvhuxa. Hepasencmeo nomanoti.
[TpssMOYTOJIBHBIH TPEYroJbHUK C yriioMm B 30°.

HepBHe IMOHATHA O JOKA3aTCIIBCTBAX B TCOMCTPHUH.

OTpe3Ka; MepuMeTpa TPEYrojbHHKA NPU HEOOXOTUMOCTH C
ONOPOM HA AJITOPUTM MPABUJIA.

®opMyJIMpOBaTh CBOICTBA M NpPHU3HAKU PaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh YepTexH, peliaTh 3a4a4M C IOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHATH MpPU3HAKU paBeHCTBa PSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3a/ayax (C HCIOIb30BAaHHUEM CMBICIOBOM
OTIOpPBI: HABOJSIIME BOMPOCH W/WIM aIrOpUTMa Y4eOHBIX
JEHCTBHM ).

Hcnonb3oBath 1UQpPOBBIE peECYpPCHI
CBOMCTB U3y4aeMbIX QUTYD.
3HAKOMHTBCS C HCTOpPHeEil Pa3BUTHUS TEOMETPHUU.

Jig  HCCJICIOBaAHUA

IMapanieabHbIe
npsiMbie, CyMmma
yIJIOB

[TapanneneHble npsAMble, X cBoiicTBa. Hakpect mnexamue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPU
MepeceyeHN ! MapayIebHbIX MPSMBIX CEKYIEH).

®opmy.IMpoBaTh MOHATHE  IApPAJJICIBHBIX
HAXOAUTh IPAKTUYECKHUE TPUMEPBI.
M3yuaTs cBOiCTBa yrioB, 0Opa30BaHHBIX INPH MEPECEUEHUU

IIPsAMBIX,

TPeYroJbHUKA [Ipy3zHak  mapaulebHOCTH  HPSIMBIX ~ Y€pe3  PaBEHCTBO | APAJUICIBHBIX MPAMBIX CEKYILEH
(14 v) PacCTOSIHUM OT TOYEK OJTHOM IPSIMOM 10 BTOPOM MPSMOM. IIpoBoauTe aokasarenbcrBa. DoOpMyJHpPOBATL TeopemMy
CymMa yrioB TpeyrojipHUKa U MHOTOYTOJIbHUKA. MapajulelbHOCTH  JIBYX MpPSIMBIX C  TOMOINBIO  YIJIOB,
BHemrnue yriel TpeyrojabHUKa 00pa30BaHHBIX MpPH MEPECEYEHUU JTUX NPSAMBIX TpeTher
IPSIMOiA.
BoruncasTe cymMMy yriioB TpeyrojibHHUKa U MHOTOYTOJIbHUKA.
Haxoautp uuncioBble U OYKBEHHbIE 3HAUYEHMs YIJIOB B
TEOMETPUUECKUX 33a4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHUSA T€OMETPHUMN.
OxpyKHOCTH OKpyKXHOCTB, XOpABI U TUAMETPHIL, UX cBolicTBa. KacatenbHas k| @opMyIUpoBaTh  OMNpeesieHUsi:  OKPY)KHOCTH,  XOPIBI,
U KpYT. OKpY>KHOCTH. OKpY>XHOCTb, BIIMCaHHAas B yrou. [lowamue o|nauaMeTrpa W KacaTelbHOM K OKpyxkHocTh. M3ywarh ux
T'eomerpuueckne |I'MT, npumenenue 6 saoauax. buccexmpuca u cepeounHblil| CBOHCTBA, IPU3HAKH, CTPOHUTH YEPTEXKH.
NOCTPOCHUS NEePReHOUKYIAp KaK 2e0MempuiecKue mMecma mouex. HccnenoBarhb, B TOM 4nCiie HCNOJIb3Ys HH(POBBIE pecypcehl:
(14 q) OKpy’KHOCTb, OIIMCaHHAsl OKOJIO TPEYrojbHUKA. BricaHHas B | OKPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYKHOCTH,
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TPEYTOJIbHUK OKPYKHOCTbD.
IIpocmetiwue 3a0auu na nocmpoerue.

BIHCAHHOM B yroJI; pABEHCTBO OTPE3KOB KacaTeIbHbIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceyeHulu OUCCEeKmpUc y2io8 mpeyeoibHUKa U cepeOuHHblX
NepneHoOuKyIApo8 K CIMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBianeBartb NOHATHUSIMH  BIIMCAHHOU
OKPY>KHOCTEH  TpEyroJibHUKa, HAXOAHUTh
OKPY’KHOCTEH C OIIOPOM Ha AJITOPUTM ITpaBUJIA.
PemiaTh OCHOBHBIC 3a/1a4d HA NMOCTPOEHME: YTJia, PABHOTO
JaHHOMY; CEPEIMHHOTO MEePIEHAUKYIsIpa TaHHOTO OTPE3Ka;
OpsiIMOM,  MpOXOondAliedl  yepe3  JaHHYHO  TOYKYy U
NEPIEeHIUKYISIPHONU JTaHHOW MPAMOM; OMCCEKTPUCHI JaHHOTO
yria;, TPEYroJbHUKOB MO pPa3jIMYHBIM 3JEMEHTaM [pH
HEOOXOMMOCTH C HAPABISIOUIECH MOMOIIBIO.

3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPHH.

U OIHCAHHOU
HEHTPhl  ATUX

IHoBTOpEHME,
00o00meHnne
3HAHUHA

(4 9)

[ToBTOpenue n 0000IIEHNE OCHOBHBIX TOHSTUH M METOJIOB
Kypca 7 Kiacca.

Pemarsb 3amaum Ha IMOBTOPCHUC, WIUIFOCTPUPYIOIIHUEC CBA3U
MCKAY pa3JINIYHbIMU YaCTAMU KYypcCa.

8 ku1acc (He meHee 68 u)

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

OcHoBHOE coaep:kaHue

OcHOBHBbIE BU/IBI 1€ITEJIbHOCTH 00Y4YAIOINXCS

YeTbIpEéXyroJbHUK
"

[TapannenorpamMm, ero npu3HaKyd K CBOMCTBA. YacTHBIE Cilyyau
napajuieorpaMMoB  (MPSIMOYTOJIBHUK, poMO, KBajapar),

ux

N300pakaTh M HAXOAUTH HA YEPTEKaX YETHIPEXYTOIbHUKH
Pa3HbIX BUJOB U UX 3JIEMEHTHI.
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(12 9)

MpU3HAKKU U cBoiicTBa. Tpanenus. PaBHoOOKas U MpsIMOYTOIbHAS
Tpanenuu.
Yoeoenue meouanul. Llenmpanvras cummempusi

®opmy.IupoBaTH ornpeaeeHus: napajuienorpamma,
IpsIMOYTOJIbHUKA, pomOa, KBaJapara, Tpareuy, paBHOOOKOH
Tpamenuu, NpsIMOYroJbHON Tparneuuy.

Hcnoab3oBaTh NpH  pelleHUH NPOCTedIIUX  3aaay
IPU3HAKU U CBOMCTBA: MapajiesiorpaMma, IpsMOYIrolbHUKA,
poM0Oa, KBajgpara, Tpameuud, paBHOOOKOM Tpameuuu,
HPSIMOYTOJIBHOM TpaIleLH.

IIpuMeHsATH MeTOJ YABOCHHS MEIUaHbl TPEYroJbHHKA C
OIIOPOi1 Ha aJITOPUTM IpaBUIIA.

Hcnoan3oBath 1MQpPOBBIE pecypchl i  HMCCIEIOBAHUSA
CBOWCTB M3y4aeMbIX QUIryp.

3HAaKOMHTbCS C UCTOpUEH pa3BUTHS FeOMeTPHH.

Teopema PaJieca
U TeopeMa o
NPONOPUHMOHATBH
bIX OTpe3KaXx,
no00HbIE
TPeYroJbHUKH
(15 9)

Teopema Paneca u meopema o nponoOPYUOHAIbHLIX OMPEZKAX.
CpenHsist TuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeHsst JUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpOEHUe  4emeepmoo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpey2oabHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusnaka
mpey201bHuKkog. IIpakTnueckoe NpuMeHEHNe.

nooobus

IIpoBoaMTH MOCTPOEHUS C IOMOLIBIO IUPKYJIS U JIMHEUKH C
ucronb3oBaHue  teopeMbl  Pajmeca M TEOpPEMBI O
IPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIIBHYIO
HarJIAIHOCTb.

Haxoauth 10/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YepTEXkax C
yYKa3aHWEM COOTBETCTBYIOLIMX MPHU3HAKOB IOA00US IIpH
HEOOXOUMOCTH C BU3YaIbHOM OMOPOH.

Pematp 3agaum Ha NoJOOHBIE TPEYTrOJbHUKH C MOMOIIbIO
CaMOCTOATENIBHOIO ITOCTPOCHUS YEPTEKEW M HAXOXKICHUS
HNOJOOHBIX ~ TPEYrOJBHUKOB  TNPU  HEOOXOJUMOCTH €
HAMpPAaBJISAOIICH TOMOIIBIO.

IIpoBoaNTH A0KA3aTEJBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB
oJI00USI HECJIOKHBIX T€OMETPUYECKHX 3a]ad C OMOpoi Ha
ITOPUTM y4eOHBIX JEHCTBHH.

IlpumeHsITH  TNONYYEHHBIE  3HAaHUS  [PU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 33/a4 IPU HEOOXOIMMOCTH
C HaIpaBJIAIOLIEN TOMOIIBIO.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHUS T€OMETPUU.
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Inomans.
Haxoxxnenue
IJIomaaen
TPeyroJbHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoaA00HbIX Gpuryp
(14 g)

[TonsiTre 06 00IIEH Teopun TUTOIIA TN,

@opmynbsl s TUIOMIATU TPEYroJbHUKA, IMapajiesiorpaMmma.
Ommuowenue niowjaoei mpey2orbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu oowel 6bICOMOI.

Buviuucnenue nnowaoeti cnoosxcnvix ¢ueyp uepes pazbuenue Ha
uacmu u docmpoetue.

[Tnomanu ¢puryp Ha KIeTyatoit Gymare.

[Tnomanu nomoOHBIX Guryp. Beraucnenne ruiomasnei. 3amgayuu ¢
MPAKTUYECKUM COJepKaHueM. Pewenue 3adau ¢ nomousio
Memooa 8CnoMo2amenbHol NioWaou.

OBJ'Ia)IeBaTb NEPBUYHBIMHU TPEACTABJICHUAMU 00 061_1_16171

Teopuu IUIomwaa (Mepbl), (OPMYJMPOBATH CBOICTBa
IUIOILA/HM, BBIACHATh UX HArJIAHbIN CMBICI.

[IpumensaTs  ¢opMynasl  miowm@aaud  Mapayuienorpamma,
TPEyrojbHUKa, Tpaleuuu C ONOpPOM Ha CIPaBOYHYIO
uH(OPMALIHIO.

IIpumeHaTs (bopMyIb IUIOIIAH BBIITYKJIOTO

YETBIPEXYTOJIBHUKA YEPE3 AUArOHAIN M YIOJl MEKIy HUMU C
OIOPOH Ha CIIPABOYHYIO WHPOPMAITHIO.

Haxoanth mmomann ¢uryp, n300pak€HHBIX Ha KIETYATON
Oymare, MCI0JIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOCHHUE.
Pa30upath npuMepsbl UCII0JIB30BaHMS BCIOMOIaTeIbHOM
IUTOIIAIU AJIs PELLIEHUS] TEOMETPUYECKUX 3a/1ad.

Haxoauth mmomanu moAOOHBIX (UTYp C OMOpoWd Ha
CIPaBOYHYIO HHPOPMALIHUIO.

BbIyucasiTh TUI0MIAHM Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pematp 3asa4um Ha IUI0MIAb ¢ IPAKTUYECKUM COJIEPIKaHUEM
II0CJIE COBMECTHOTO aHAIM3a.

Teopema
Iudgaropa u
Ha4YaJ1a
TPHTOHOMETPHH

(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO H TNPUMEHEHHE.
O6parnas teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHUYECKHUE  COOTHOIIEHUS B  NPSMOYTOJIHLHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAaMH B  NPSAMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBathk TeopeMy [ludaropa, ucmoabzoBaTh e B
IIPAKTUYECKUX BBIYUCIICHUSX.

Bnaaers NOHATUSMH TPUTOHOMETPUUECKUX PYHKIIMI OCTPOTO
yIJIa, HPOBEPATH UX KOPPEKTHOCT.

BeiBOIMTHL  TPUTOHOMETPHUUYECKHE COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJbHUKE C OMNOPOHM Ha CIPaBOYHYIO
nH(pOopMaIHIO.

HccnenoBartb  COOTHOLIEHUS  MEXIy  CTOPOHaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanmpaBJIAIONIECH TOMOIIBIO.

HUcnoab3oBars  Qopmynsl  npuBeAeHUs U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAX0XKICHUS
COOTHOIIEHUIN MEXIy TPUTOHOMETPUUYECKUMHU (PYHKIMSIMH
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM Ha CIPAaBOYHYIO

OCHOBHO€
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uH(OPMALIHIO.

IIpuMeHATH IOJIy4CHHBIC 3HAHUS M YMEHMS IIPU PELICHUU
NPAaKTUYECKUX 3aj1ad (Mpu HEOoOXOJUMOCTH C OHOpoil Ha
QJIITOPUTM IMPaBUJIA).

3HAKOMHUTBLCH C UCTOPHUEH Pa3BUTHSI T€OMETPHUH.

Yrasl B BrucanHble 1 HEHTpaJIbHBIE YIJIbI, YIOJl MEXAY KacareabHOU U | DOpMYJIHPOBATHL OCHOBHBIE OIIPEACIICHHUs, CBS3aHHBIE C

OKPYKHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCaHHBIN Yo, HeHTPaIbHBIN yro).

Bnucanunbie VYTIubl MeXAy XOpJIaMU U CEKYLTUMU. Haxoauth BOUCaHHBIE YIJIbl, ONMPAIOIIMECS HA OJIHY AYTY,

U ONIMCAHHBIE Bnucannble 1 onvcaHHbIE YETBIPEXYTONIBHUKH, UX NPU3HAKN U | BBIYMCJIATH YIJIbI C IOMOILBIO TEOPEMBI O BIIMCAHHBIX YIUIaX,

YeThbIPeXyroJbHUK |cBoWcTBa. IIpuMeHeHuMe 3TUX CBOMCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O

H. r€OMETPUYECKHX 3a]1ay. HEHTPaJIbHOM YIJIe MPH HEOOXOIWMOCTH C BHU3YallbHOMI

KacareiabHbie B3anmHoe pacnonokeHue ByX ~OKpyxkHocted. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPYKHOCTEH. HccaenoBarhb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETBIPEXYTOJIBHUKN, BBIBOAUTH UX

OKPY/KHOCTEH CBOMCTBA U IPU3HAKHU TOCJIE COBMECTHOI'O aHAJIM3A.

(13 v) Hcnosb30BaTh 3TH CBOWCTBA M INPU3HAKU IPU PELICHUU
3a/1ad.

IHoBTOpEHHE, [ToBTOpEeHNE OCHOBHBIX MOHATHH W METOMOB KypcoB 7 u 8 |Pemarh 3agaum Ha MOBTOpPEHHE, WUTFOCTPHPYIOIIUE CBS3H

00o0menune KJ1accoB, 00001IeHNEe 3HAaHUH. MEXy Pa3JINYHBIMU YaCTAMHU Kypca.

3HAHUM

(49

9 kaacc (He MeHee 68 u)

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

OcHoBHOE coaep:kaHue

OcHOBHBbIE BU/IBI 1eSITEJIbHOCTH 00Y4YaIOINXCS
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Tpuronomerpus. |OnpeneneHue TpUroHomerpuueckux QyHkiuil yriaos or 0° no| @opMyaupoBaTh  ompedejieHHs  TPUTOHOMETPUYECKUX
TeopeMbl 180°. KocuHyc u cuHyc TmpsiMOro W Tymoro yria. TeopeMma|(pyHKUMH TyNbIX W TMPSAMBIX YIJIOB C BU3YQJIBHOH OIOPOW.
KOCHHYCOB M kocuHycoB. (OOoOmIéHHas) Teopema CHHYCOB (¢ pagumycom | PopMyiaMpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAHHOHN OKpYXHOCTH). Haxox/1eHHe JJIMH CTOPOH U BEJIMYHH | PAIUNyCOM ONMCAHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOMl Ha AITOPUTM Y4EeOHBIX
TPeyroJbLHNKOB dopmyna miIom@and TPeyroJbHUKA Yepe3 JBE CTOPOHBI U YroJ | ACHCTBUM.
(16 4) Mexay Humu. @opmyria IIIOMIAaU YeThIpEXYrobHUKA uepe3 ero | Pemare  mpakTuyeckue  3aJa4dd, CBOAsIMecHd K
JMaroHaJld U yrojl MeX,1y HUMHU. HAXO0K/ICHUIO PA3JINYHBIX 3JIEMEHTOB TPEYroJIbHUKA.
[IpakTnueckoe NpUMEHEHHUE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanue |[/lonamue o  npeobpazosanuu  noOoOUus. OcBauBartsp MOHSATHE npeoOpa3oBaHus noao0usl.
noaoous. Coomeemcmeennule d1emenmvl NHOOOOHbIX puzyp. HccnenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
MeTtpuueckue Teopema o npoussedenuu ompeskog xopd, meopema o |npeoOpazoBanuu noaodus. Haxomuts npumeps! mogodus B
COOTHOLLIEHUS B npou3gedeHul Ompe3Ko8 CeKyujux, meopema o Keaopame |OKPYKAIOIIEH AJCUCTBUTEIbHOCTH.
OKPYKHOCTH Kkacamenvhou. [Ipumenenue 6 peuwenuu ceomempuyeckux 3aoay. | Boieooums mempuueckue coomnouienus mexncoy ompesramu
(10 v) X0pO, CeKyWux u KacameabHvlx ¢ UCNONb308AHUEM BNUCAHHBIX
V208 U NOOOOHBIX MPEY20JIbHUKOS.
Pewmams ceomempuueckue 3adauu u 3a0ayu U3 peanrbHOU
HCUZHU C UCNOTBL308AHUEM NOOOOHBIX MPEY2OlbHUKOB.
BekTophbI Omnpenenenne BEKTOPOB, CII0)KEHNE U PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl Kak HaNpaBi€HHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YUCIIO. HUCCJIe0BATH r€OMETPUYECKU I (mepemerenue) "

PuU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB.
PasnoxxeHue BeKTOpa MO IBYM HEKOJIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkanisipHOE NPOU3BEACHHUE BEKTOPOB, €r0 IMPUMEHEHUE IJIf
HAaxO0>KJICHHUs JUTUH U YTJIOB.

Pemrenune 3a1a4 ¢ NoMOILBIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB JUIsl PEIICHUS 3a/1ad KUHEMATUKH U
MEXaHUKHU.

¢busnueckuit  (cuia)
BOIIPOCHBIN IIJIaH.
3HaTL ompeAeseHHsi CYMMBl M Pa3HOCTH BEKTOpPOB,
YMHOKECHUS BEKTOpa Ha 4YUCIIO, HCCJIe10BATH
reoMeTpUUYECKUN U PU3NUYECKHI CMBICIIBI 3TUX ONepaIuil.
Pemate reomerpudeckue 3aladyd € UCIOJIB30BAaHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnosb3oBarh  CKaIspHOE  IIPOU3BEIEHUE  BEKTOPOB,
BbIBOJMTB €TI0 OCHOBHBIE CBOMCTBA.

BeryucasaTe CyMMy, pasHOCTh M CKAISIPHOE IPOU3BEIACHUE

CMBICJIBI BCKTOPOB C OHOpOI>'I Ha
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BEKTOPOB B KOOp/IMHATAX.
I[IpuMeHSAITh CKaJIIpHOE MPOU3BEICHUE NI HAXOXKJICHUS
JUTH U YTJIOB.

JdexapToBbl JlexapToBbl KOOPJAUHATHI TOYEK Ha IJIOCKOCTH. OcBauBaTh NOHAATHE NPSIMOYTOJBHON CUCTEMbI KOOPAMHAT,
KOOPAWMHATBI  Ha| Vpasuenue npamoii. YrioBol Ko3((UIMEHT, TAaHTEHC YIyia |JEeKapTOBBIX KOOPIUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, apaljiesIbHbIE U MEePIEeHIUKYIISIPHBIE NIPSMBIE. HccaenoBath ypaBHEeHHE IPSIMOI M OKPYKHOCTH C OITOPO Ha
(9 9) VYpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIPOCHBIN ILJIaH.
nepeceueHust OKPY>KHOCTU U IIPSIMOIA. HaxoauTp LeHTp U paguyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
MeTto KOOpAMHAT MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4. Pemathb 3aga4n Ha HAXOXKJIEHUE TOUEK IEPECEUEHUSI ITPSIMBIX
Hcnonb3oBaHne MeToAa KOOPAMHAT B MPAKTUYECKUX 33]1a4ax Y OKPY’KHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOMCTBA yrIIOBOro KO3 UIMEHTA MPSIMOii
OpU pELIeHUH 3ajad, JUIsl ONpEeAETCHHUS PACHOJIOKEHUS
IPSIMOIA.
IIpumeHATH KOOPAMHATHI IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a/1ay, JUId TOCTPOCHUS MaTeMaTHYeCKHX
MoJienell peasbHbIX 3a7au («METO KOOPIHHATY).
[ouab3oBaTbest 18 TNOCTPOGHMST UM MCCIEAOBaHUMN
1u(pOBBIMU pecypcami.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU
IIpaBuiabHbIE [IpaBuiibHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX 3JIEMEHTOB. | POpMYJIMPOBATH OIlpeZieNICHUE MPaBUIBHBIX
MHOTOYIOJBHUKH. |Yucio u [MHA OKpYXXHOCTH. JlMHA Jyrd OKPYXHOCTHU.| MHOTOYIOJBHUKOB, HAXOAMTb UX DJIEMEHTHI.
Jauna Paguannas mepa yria. IHosb30BaTBHCSI NOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
II0IAAb Kpyra.
Boruuncienue
nJioiajei

(89)

[Inomans Kpyra u €ro 3JIEMEHTOB (CEKTOpa M CETrMEHTa).
Brruncnenue mioniaieit Gpuryp, BKIOYAIOMIUX JIEMEHTBI KpyTa.

IIOMOIIBKO NPAaBWJIBHBIX MHOI'OYT'OJIBHUKOB, OIpede/siTh
4HCIIO0 , AJMHY IyTH U paluaHHYI0 Mepy yIJia o oopasiy.
IIpoBoauTh NEpexoa OT paJuaHHON MepBI YIJIa K IpagyCHOU
1 Ha000POT IO BU3YaJIbHOMU OIope.

OnpenensaTs mIomangs Kpyra.

BbiBoauTh popMy.Jibl (B rpajyCHOM U paiiaHHON Mepe) JUIs
JUIMH AYT, IUIOLAAEH CEKTOPOB M CErMEHTOB C OIOpOM Ha
BOIIPOCHBIN IJIaH.

Bbruncasite miomand  Quryp, BKIIOYAIONIMX —AJIEMEHTHI
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OKPYKHOCTH (KpyTa) C OTIOpPOii Ha CIIPAaBOYHYIO HH(OPMAIIHIO.
HaxoauTsp mionaay B 3a/1a4ax peaabHOM KU3HU.

JBuzKkeHUs Tlonamue o osudicenuu niocKoCmu. Pa30uparp  npumepbl,  WUIIOCTPUPYIOLIUE  MOHSATHUS
IJIOCKOCTH IapannenvHuiii neperoc, nogopom u cummempus. Ocu u yenmpoi | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 u) CUMMempuu. ®opMyJIHMpOBaTh OIpe/eieHHs MapajieIbHOIO MEepeHoca,
IIpocmeriwue npumenenus 6 pewtenuu 3a0ay. OBOPOTa W OCEBOW CHMMETPUM C BH3yaJbHOH OIOPOIL.
HaxoauTh HEeNoIBMKHBIE TOYKH 110 00pasIy.
HaxoauThb HEHTPHI M OCH CUMMETPHIA MTPOCTEUIIHNX (UTYP TI0
oOpasity.
Ilpumename napannenvuvlii nepeHoOC U CUMMEMPUIO npU
peuleHuy 2eomempudecKux 3a0ay (pazoupams npumepbl).
Hcnonvzoeamv 01151 nocmpoenusi u ucciedo8anuil yughposwle
pecypcul.
IloBTOpEHue, [ToBTOpEeHUE OCHOBHBIX MOHATUH W METONOB KypcoB 7—9 |OnepupoBaTh MOHATHUSAMH: QUrypa, TOYKa, MpsMasi, yrod,
00o0menue, KJ1accOB, 0000IIIEHNE U CUCTEMAaTU3aIs] 3HaHUI. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  PaBHOCTOPOHHUM
cucreMmaTusauus |IIpocreiiine reomerpudeckue (QUIypsl W HUX CBOWCTBA. | TPEYTOJbHHUKH, TMPSMOYTOJbHBIA TPEYrojdbHUK, MeEIHaHa,
SHAHMIZ W3mepenne reoMeTpu4ecKix BEINYHH. OHCcceKTpuca M BBICOTA TPEYroJbHUKA, Mapajllesorpamm,
(7 ) TpeyroapHHUKH. POMO, TIPSMOYTOJILHUK, KBaJpaT, TPAIEIys; OKPY>KHOCTB,

[TapannensHble U NEPHEHAUKYISPHBIE TIPSMBIE.
OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTpOeHUs. YTJbl B

OKPY)KHOCTH. BrmcaHHbIE W  ONMCAaHHBIE  OKPYKHOCTHU
MHOT'OYT'OJIbHUKOB.

IIpsiMast ¥ OKPYKHOCTb.

YUeThIpEXYroJIbHUK. Bnucanneie 51 OIIMCAaHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema [Mudaropa u Hauana Tpuronomerpun. Permenne odmmx
TPEYTroJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus miockoctu. [IBuxenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue mnomazaei. [lnomaay moqoOHbIX GUryp.
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH.

KacaTeJbHasl; paBEeHCTBO U Mojo0ue (Guryp, TpeyroibHUKOB;
MapajuIeIbHOCTh W NEPHEHIUKYISIPHOCT NPSIMBIX, YIOJI
MEXIy MNpPSIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; [UIMHA, PACCTOSHME, BEJIMYMHA YIUIA, IUIOIIANb,
HEPUMETP.

HUcnoab3oBarb  (opmyabl: IepuMeTpa H  ILIOMIAIU
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOLIAIU Kpyra,
00BEMa MPSIMOYTOJILHOTO MapaJuIesenumeaa.

OnepupoBars MNOHATHAMHU: MPSAMOYIOJIbHAs  CHCTEMa
KOOpPAMHAT, BEKTOP; MCIOJb30BAaTh JTH IOHATUA I
NIPEACTABICHUS JAaHHBIX U PELICHHs 3a1ay, B TOM YHUCIE U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3aja4M Ha TIOBTOPEHHE OCHOBHBIX ITOHATHH,
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BekTops! Ha INIOCKOCTH.

WJUTIOCTPAIIUIO CBSA3EH MEXy pa3iuyHbIMHM 4YacTsSMU Kypca.
BriOupaTs MeTOx [71s1 pelieHus 3a/1a4uu.
PernaTh 32124 13 DOBCEIHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHME YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(ITO TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

HazBanue
pasaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coepxaHue

XapakTepucTHKA 1eITeIbHOCTH 00y4al0IMXCst

Ilpeacrasiienue
AAHHBIX
(7w

[IpencraBnenne naHHbIXx B TaOnumax. [IpakTtuueckue
BBIUMCJIEHHUS] 10 TaOJWYHBIM JaHHbIM. l3BnedueHue u
UHTepHpeTanus TabaMuHbIX AaHHBIX. [IpakTHueckas paboTa
«Tabnuup.

['padmyeckoe mpencraBieHUE JaHHBIX B BHUAE KpPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) AUarpaMM. UTeHHe U OCTPOCHUE
nuarpamm. [Ipumeps! nemMorpadudeckux Iuarpamm.
[TpakTuyeckas padota «JluarpaMmsbl».

OcBanBarh Ha  0a30BOM  YpPOBHEe  CHOCOOBI
MIPEJICTAaBICHHUS] CTATUCTUYECKUX JaHHBIX W YHCIOBBIX
MacCHBOB C TOMOLIbIO TabMUI] W JUarpaMMm ¢
UCIOJIb30BAHUEM  aKTYyalbHBIX W  B@XKHBIX JIaHHBIX
(nemorpaguueckue JaHHBIE, IIPOU3BOCTBO
IIPOMBILIUIEHHOW U CEIbCKOXO35MCTBEHHON NPOIYKINH,
0O0I11eCTBEHHBIE U TIPUPOIHBIE SBICHUSA).

H3yuars Mmeroabl paboTl C  TAaOMMYHBIMU U
rpaMuecKUMH TPEICTaBICHUSMH JaHHBIX C I[TOMOIIBIO
HU(POBBIX PECYpCOB B XOJl€ MpaKTHUYECKUX paldoT (c
HaIPaBJISIOIEN TOMOIIBIO).
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OnucareabHas
CTATHCTHKA
(84)

UYucnoseie Habopel. CpenHee apudmeTndeckoe.

Menauana 9uciIoBOro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTrueckas pabota «CpenHue 3HaUCHU.
Haubonbiiee u HauMeHblee 3HaYeHUS YHCIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YpPOBHe NOHATHUS. YHCIOBOU
Habop, Mepa IEHTPAIbHOW TEHIEHIIMU (Mepa IeHTpa), B
TOM YHCIIe cpeHee apupMeTHIecKoe, MeIMaHa.
OnuceiBaTh CTAaTUCTUYECKHE JAHHBIE C IOMOIIBIO
cpeaHero apu(pMETHYECKOro U MeAuanbl. Pemats 3anaun
(c HWCroONB30BaHMEM 3pUTENBHON HArJSAHOCTH W/UIU
BEepOAIBHOM OTOPHI)

M3yyaTrs CBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECypcoB, B XOJle MpakTHUYEeCKUX pabdoT, (c
HAIPABIIAIONIEH TOMOIIBIO).

OcBauBaTh Ha 62a30BOM YPOBHe MOHSITUS: HaOOJbIIIEE
Y HaMMEHbIIIee 3HAUCHUs YUCIOBOIO MacCHBa, pa3Max.
Pemars 3apauu Ha BeIOOp crioco0a ONMMCaHUs JaHHBIX B
COOTBETCTBMM C TMPHPOJOM JAaHHBIX U  IEISIMH
MCCIICIOBAHMSI C HAITPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cnyuaiinas usmenuusocmo (npumepst). Yacmoma 3nauenuti 6
Mmaccuge dannvix. I pynnuposka. I'ucmozpammol.
Ipaxmuuyeckas paboma « Cnyuatinas usmeH4yugoCms ».

Oceausamv nOHAMUA. YaACMOmMA 3HAYEHUU 6 MACCuge
OQHHBIX, 2PDYNNUPOBKA OAHHBIX, CUCTNOSPAMMA.

Cmpoums cucmozpammul no obpaszyy

Oceausamsb cpaguueckue npeocmasieHusi pazHvix U008
CYUAUHOU UBMEHYUBOCTU, 8 MOM HUCIe ¢ NOMOWbIO
UUdposvIX pecypcos, 8 Xo0e NPAKMUUecKol pabomai.

BBenenue B
Teopuio rpagos
(4 4)

I'pag, eepwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowbIo
epagha. Cmenens (8anenmuocms) eepuiunvl. Hucno péoep u
cymmapuas cmenensv eepuiun. Llenv u yuxn. Ilyme 6 epagpe.
Ilpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nymy). Ilpedcmaenenue 06 opueHmuposannvix epaghax.

Oceausamv nonamusn. epagh), eepuwuna epaga, pebpo
epagha, cmenens (8a1eHMHOCMb GEPUUUHBL), YeNb U YUKIL.
Oceausamb noHamus: nymo 8 epage, 31epos nymo,
00x00 epaga, opueHmuposanHwlli 2pag.

Ooécyyncoamsv peuwienue 3a0auu HA NOUCK CYMMbl
cmenenell gepuwiun 2paga, Ha nouck odoxooa epaga, Ha
NOUCK  nymeil 68  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasusaouel NOMOWbIO.

Oceaueamb cnocoovl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, meopuu 6epoOSMHOCMEl, OPY2UX
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npeomemog ¢ noMowwlo 2pagos  (kapmul, cxembvl,
neKmpuyeckue yenu, QYHKYUOHAIbHble COOMEEMCmEls)
Ha npumepax.

BepositHOCTB M

Cryuatinviii onvlm u cayuaiiHoe coovimue. Beposmuocms u

Ocseausamv nonamus. Ciy4atiHulll ONbIM U CAYYAUHOE

4yacToTra yacmoma cobvimus. Polb ManoseposimuulX U Npakmudecku | coovlmue, Maio8eposmuoe u npakmuieck 00CmogepHoe

CJIYy4YaiHOT o 00CmMoBepHbIX COOBIMULL 8 NpUpooe u 8 oowecmese. Mowema u | codbvimue.

coObITHA uepanbHas Kocmov 68 meopuu 8eposiIMHOCMell. H3yyamb 3nauumocms  MAlOBepOSMHLIX  COOLIMULL 8

(4 9) Ipakxmuueckasn paboma « HYacmoma evinadenus opnay. npupooe u obujecmee Ha BANCHBLIX Npumepax (asapuu,
Hecuacmmvie cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepeoaya OaHHuIX).
H3yyamv ponv kiaccuueckux 8eposmHOCMHbIX MoOenell
(MoHema, uepanbHas KOCMyv) 8 MeopuU 8ePOIMHOCHIEN.
Habénwoams u uzywams uacmomy cooblmuii 8 NpoCmulx
IKCNEPUMEHMAX, 8 MOM YUCLe C NOMOWBIO YUPPOBbIX
Pecypcos, 8 xo0e npaKkmu4eckou pabomai.

O0o00eHue, [IpencraBnenne  maHHbiX. OmnucarenpHas — craTUcTHKA. | IIOBTOPATH W3ydeHHOE W BBICTPAMBATH CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUM.

(549) PemaTs 3a1aum Ha IPE/ICTABICHUE U OTIMCAHUE JaHHBIX C

MTOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK C HampaBisIOLIeH
MIOMOUIBIO.

O0cyxnaTb NpUMepbI CIIy4alHBIX COOBITH,
MaJIOBEPOSATHBIX U MPAKTUYECKHU JJOCTOBEPHBIX CITy4aHbIX
COOBITHH, UX POJIM B IPUPO/JIE U )KU3HU YETIOBEKA

8 ki1acc (He meHee 34 1)

Ha3zBanue
pazaeJia (TemMbl)

OcHoBHOe coepxaHue

XapakTepucTHKA 1esITeJIbHOCTH 00y4Yal0IMXCst
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(4HC10 YaCOB)

IloBTOpEHUE
Kypca / Kjiacca
(49

[IpencraBnenne  paHHbiX.  OmnucarenabHass — CTaTUCTHKA.
Crnyyaiinast u3MeHYMBOCTh. CpeiHHEe YUCIOBOTO Habopa.
Cryuaiinpie coobiTHs. BepostHocTH 1 yacToThl. Kinaccuueckue
MOJICJIA TEOPUH BEPOSTHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

I[oBTOpPSATH M3YYCHHOE U BBICTPAUBATH CHUCTEMY
3HAHUU.
Pemars 3amayn (Mo BuU3yaJIbHOW  OmoOpe) Ha

IIPEACTABIICHUE M OINMCAaHUE JaHHBIX
U3YYEHHBIX XapAKTEPUCTHK.

Pemiars 3amaum (Mo BHU3yaJIbHOM  oOmope) Ha
IIPEJCTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX U OIHUCAHHE
ClIy4yallHOM U3MEHYUBOCTH.

Pemars 3amaum  (mo BHU3yaJIbHOM  omope) Ha
OIpeieIeHUe YacTOThI CIIy4alHbIX COOBITHI, 00CYXIeHHE
INPUMEPOB CIY4YalHBIX COOBITUH, MAaJOBEPOSTHBIX H
IPAKTUYECKHU IOCTOBEPHBIX CIyYalHBIX COOBITUI, UX POJIH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMOIIBIO

OnucarejbHast Omgxnonenus. [Jucnepcus uucnosozo nabopa. Cmanoapmuoe | Oceausamv NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [uazpammbl pacceusanus. OMKIIOHEHUe, UCNONb308AMb MU XAPAKMEPUCIUKU OJIsL
PaccenBanue ONUCAHUS pacceu8aHusi OGHHbIX.
JAAHHBIX Yuacmeosamv ¢  obcyyucoenuu  cunomeszvt 06
(4 9) omcymcmeuyu Ui HAaIuuuu  CeA3U  No  Ouazpammam
pacceusanusl.
Cmpoums Ouazpammvl pacceusanus no UMerOUWUMCS
OAHHBIM, 8 MOM HUCTE C NOMOUWbIO KOMNblomepa (nocie
COBMECIMHO20 AHANU3A).
MHuoxecTBa MHokecTBO, MmoIMHOXKecTBO. Ornepanuu Hajq MHOKecTBamu: | (OcBamBATh MOHSITHS. MHOXECTBO, 2JIEMEHT MHOXKECTBA,
(4 q9) o0beMHEHUEe,  MepeceueHue,  jgomnoisHeHue.  CBOHCTBAa | MOAMHOMKECTBO.
orepanuit Hajl MHOXECTBAMHU: NEPEMECTUTENIbHOE, | BBHINOJHATH onepanun HaJl MHOKECTBaMHU:
COYETaTeNbHOE, PaCIpeACTUTEIbHOE, BKITFOUCHHS. o0BbeIMHEeHNE, TIepecedeHre, TonoIHeHne (1o oopasiy).
['paduueckoe npencTaBieHue MHOXKECTB. Hcnoab3oBaTh CBOWCTBA: MepEeMECTUTENHHOE,
COYeTaTeNIbHOe, PACHpeeNUuTeNIbHOe, BKIIOYEHHUS (C

MCII0JIb30BaHUEM BU3YaJIbHOM OMOPHI).
Hcnoab3oBaTh rpaduyeckoe MpeacTaBiIeHHEe MHOXKECTB
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IIPU ONHCAHUM PEAIbHBIX IIPOLECCOB W SIBICHUH, IpU
pELICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(c MCTI0JIB30BaHUEM BU3YaAJIbLHON OMOPBI).

BepositHOCTB
CJIy4aiiHOT 0
co0bITUS

(6w

DJieMeHTapHbIe COOBITHS. Cnyuaiinbie COOBITHS.

bnaronpustcTByIoNMe AMeMeHTapHbIe cCOObITHA. BepostHOCTH
coObITHI. OTBITEI C PaBHOBO3MOXKHBIMHU DIJIEMEHTAPHBIMH
coObrTusiMu. CirydaiiHBIN BBIOOD.

[TpakTuaeckas pabota «ONBITEI ¢ PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMH COOBITHSIMU.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITUH, PABHOBO3MOKHBIE 3JIEMEHTaPHBIE COOBITHSL.
Pemats 3a1a4m Ha BBIYHMCIICHUE BEPOSTHOCTEH COOBITHIA
[0 BEPOSATHOCTSM 3JIEMEHTapHBIX COOBITUH CllyyailHOro
OMbITa (C MCIIOJIb30BAHUEM 3PHUTEIbHON HarJsAHOCTU
1/uiy BepOaIbHOM OIOPHI).

Pemath 3a1a4m Ha BbIYKMCIIEHUE BEPOATHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMHU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM 4YHCJE C IOMOUIbIO KOMIbIOTEpA (C
UCMOJb30BAaHUEM  3PUTEIbHOM  HAISIAHOCTH  W/WIK
BepOaIbHOM OMOPEI).

IIpoBoaANTh M M3y4aTh ONBITHI C PAaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMH (C UCIOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTEH, JIPYTux Mojieneil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOU OIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

lepeso. Ceoticmea  Oepesa: eOUHCMBEHHOCMb  NYMU,
CywWecmeosanue GUCsYell 6ePUIUHbL, CBA3b MeNCO)y HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymHoocenus.

Oceausamv nouamusn. oepeeo Kak zpagh 6Oe3 yukia,
sucsauas eepuwuna (1ucm), 6emesb oepesa, nymo 8 oepese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmeoganue eucsauerl
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MedHcOy — 08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCTOM GEePUIUH U HUCTIOM
péoep.

Yuacmeosamw 6 o6cyscoenuu pewenua 3a0auu na nouck
U nepeuucieHue nymei 6 Oepege, onpeoenenue UYucia
eepuiuH unu péoep 8 oepege, 06x00 bUHAPHO20 Oepesa, 8
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mom yucie ¢ npumeHeHuem npasujia YMHONCEHUAL.

Ciayuaiinble
co0bITUS

(84)

Ilpomusononosicnoe  cobvimue.  Jluacpamma  Dinepa.
Obvedunenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. Dopmyna croocenus eeposmuocmetl. Ilpasuno
VMHOJMCEHUsL  8eposimHocmell.  YclosHas — 8eposmHoCHb.
Heszasucumvie  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumeHma 6 guoe oepesd.

Ocseaugamv nouaAmMuUA. 63AUMHO NPOMUBONOLONCHbLE
cobvimus, onepayuu Hao cooblmusAMU, 00beOUHeHUue U
nepeceuerue coovimutl, ouazpamma Jinepa (Diiepa—
Benna), coemecmuvle u necoemecmmuie codbImus.
H3yuams meopemvlt 0 6eposmHOCmU 00bEOUHEHUSL O8YX
coobimuil (opmynvl CLOACEHUSI BEPOSIMHOCMELL).
Yuacmeoeamw ¢ oocyyncoenuu pewenun 3a0auu, 6 mom
ylcie meKCcmogule 3a0a4u Ha OnpeoeieHue 8eposimHOCmen
00beOuHenus: U nepecedenus cooOblmuti ¢ NOMOUWbBIO
yucnogol  mnpsamou, ouazpamm  Jurepa,  opmyivl
CILOJHCEHUS 8ePOSAMHOCTELL.

Ocsaugamo nOHAMUA' npasuio VMHONCEHUS
8eposimHocmell, YCI068HAs 6ePOSMHOCMb, HE3A8UCUMDbLE
coObImus 0epeso CyuanHo2o onvima.
H3yuamsv  ceolicmeéa  (onpedenenus)
coovimuil.

Yuacmeoeamov 6 oocyymcoenuu pewenun 3adauu na
onpeoeneHue u UCNOIb308aHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoeamv 6 oécysycoenuu pewenuna 3adauu na
HOUCK 8EepOAMHOCMEN, 6 MOM HYUCIe YCIOBHbIX, C
UCNOb308aHUEM 0epesa CIYUaAUH020 ONbIMA.

He3A6UCUMDbBIX

0O06006menue,
KOHTPOJIb

(4 4)

[IpencraBnenue nanHbpix. OnucaTenbHas cratuctuka. ['padsol.
BepostHOCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOWHATOPUKH.

IloBTOpPSAITH W3y4YE€HHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha IpEICTaBICHUE U ONUCAHUE JAHHBIX C
MOMOIIIbIO M3yYEHHBIX XapaKTEPUCTUK (c
WCIIOJTh30BaHUEM BHU3YyaJbHOW OTIOPHI).

Yuacmeoeamov 6 oocyrycoenuu pewenusn 3anaum ¢

MpUMEHEHUEM TpadoB.

Pematy 3agauMm  Ha  HAXOXKJICHHE  BEPOSTHOCTH
CIIY4aifHOTO COOBITHSI 10 BEPOATHOCTSIM AJIEMEHTapPHBIX
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COOBITHII, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUSIMH (C BU3YAJIbHOM OTMOPOi).
Yuacmeosamv 6 ob6cyicoenuu pewenus 3anaum Ha
HAXO0XJICHUE BEPOSTHOCTEH OObEIUHEHUS U TIepeceUeHUs
COOBITHI, B TOM YHCIIC HE3aBUCUMBIX, C UCTIOIb30BaHUEM
rpadUyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OIIBITA.

Yuacmeoeamov 6 oo0cyscoenuu pewenusn 3agaum Ha
MIePEYUCIICHNE KOMOMHAIIMH (YMCTa TIePEeCTaHOBOK, YUCIIA
COUETaHMIl), HA HAXOXXJICHHE BEPOSITHOCTEH COOBITUI C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C
MCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (He meHee 34 1)

Ha3Banue
pasaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE CoaEcpKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqamumxcsl

IHoBTOpEHME
Kypca 8 ki1acca
(4 9)

[IpencraBnenne  nanubix.  OmnucaTenbHas

CTaTHCTHKA.

Omneparuu Haj cOObITHAMEU. He3aBUCUMOCTD COOBITHIA.

IloBTOpSAAITH U3y4YeHHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

Pemarh 3aga4u Ha NPEACTABICHUE U ONIMCAHUE JAHHBIX.
Pemare 3agaum  Ha  HAXOXJIEHUE  BEPOATHOCTEU
00BbeAMHEHNUS U TepeceueHus] COOBITUH, B TOM 4YHCIIE
HE3aBUCHMBIX, C  HCIOJb30BAHUEM  TpaHuEcKUuX
MPEJCTABICHUHN U J€PEBA CIYYalHOTO OIbITA.

Pemars 3anaumM Ha nepeuyunciieHne KOMOWHAUUN (4ucia
MEePECTAaHOBOK, YHCJIAa COYETAaHUM), Ha HaxXOXICHHE
BEPOSITHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYTrOJIbHHUKA ITackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(49)

Kombunaropnoe mnpaBuio yMHOXeHus. llepectaHOBKH.
®akropuan. CoueTaHuss U YHUCIO COYETaHUU. TpeyeonbHuK
Tlackans. Ipaktuueckas pabora «BeraucieHne BeposSTHOCTEH
C WCMOJIh30BAHUEM KOMOWHATOPHBIX (DYHKIHHA SIEKTPOHHBIX
TaOJIUIDY.

OcBauBathb Ha  0a30BOM  YpPOBHe  NOHSITHSA:
KOMOMHATOPHOE MPAaBHJIO YMHOXKEHHUSA, YIOPSJA0YCHHAS
napa, Tpoiika 00beKTOB, IIepecTaHOBKa, (pakTOpHall ynca,
coueTaHHe, YUCII0 COUeTaHul, mpeyzonvrux Ilackans.
Pemars mpocreiilnMe 3aJa4d  HAa IIEPEUYUCIICHUE
YIOPSA0YEHHBIX Tap, TPOEK, ePEeUHCICHUE IEPECTAHOBOK
U COYETaHUM DJIEMEHTOB pa3jIMYHbIX MHOXECTB (IO
o0pa3siy).

Pemars mpocreiimme 3ajauyM Ha IPUMEHEHHUE 4YHCIIA
coueTaHMil B anredpe (COKpaléHHOe YMHOXKCHIE, OMHOM
HreroToHa) (¢ HanpapisAIoLie MOMOIIBIO).

Pemarb, mnpumeHsii KOMOMHATOPHKY, 3aJaud Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJie MpaKTU4YEeCKOW paboThl (c
BU3YaJILHOW OTOPOii).

I'eomeTpuueckas
BEPOSITHOCTH
(4 4)

T'eomempuueckas eepoamuocmo. Cayuatinslii 6b100p MOYKU U3
@ucypol Ha niockocmu, U3 OmpesKa, U3 Oyeu OKPYIHCHOCHIU.

Oceaueamv nonamue 2eomempuyeckou 8eposmHOCMU.
Yuacmeoeams 6 o6cyscoenuu pewenus 3ad0auu na
HAaxooicoenue 8eposimHocmell 8 ONbIMAx, NPeocmagUMblx
KaK 8b100p MoyeK U3 MHO20)20/IbHUKA, Kpyed, Ompe3Ka uiu
Oyau OKPYHCHOCHU, YUCTOB020 NPOMEIHCYMKA

HUcnuiTanus
Bepnyanu
(6 9)

Ucneitanue. Ycnex u Heynada. Cepust HCIIBITAHUH /10 IEPBOTO
yenexa. Mcneitanus bepHymnu. BepostHOCTH coObITHIT B
cepun ucnbiTanuii bepuymu. Ipaktuueckas pabota
«Hcnbitanus beprymmy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITUSI: HCIIBITAHUE,
AIIEMEHTapHOEe COOBITHE B HCTIBITAHUM (yCHEX U Heynaya),
CepUs HUCIBITAaHWUH, HACTYIUIEHHWE IIEpBOr0O  yclexa
(Heyzmaum), cepust UcnibITaHUN beprysuin.

Pemats mpocreiiluMe 3aJa4M  HAa  HAXOXICHUE
BEPOSTHOCTEW COOBITUI B CepUM UCHBITAHUN JO TMEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (DOPMYIIbI CyMMBbI
reOMETPHUECKON MpOrpeccuu (¢ Oropoil Ha CIpPaBOYHYIO
nH(poOpMaIum).
Pemiate mpocreiimue

3aJauun Ha HaXO0XICHUC
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BEPOSTHOCTEH  DIIEMEHTAPHBIX  COOBITUH B  CEpHUH
UCIBITAaHUN bepHyJUIM, Ha HaXOXKIEHUE BEPOSITHOCTU
ONPENCIEHHOIO 4YHCIa YCIEXOB B CEPUM MCIBITAHUU
bepnysuu (¢ BU3yaJlbHON OLIOPOA).

HN3yyaTh B X0/1€e NPAKTHYECKOH PadOTHI, B TOM YHCIIE C
HOMOILBIO HU(POBBIX PECYPCOB, CBONCTBA BEPOSITHOCTU B
cepuu ucnbITanui bepryum

Cayuaiinas
BeJINYHHA

(6 w)

CnydailHass BeJIMYMHA M PACIPEICIICHHE BEPOSTHOCTEH.
MaremaTtuyeckoe OXHUJAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJIMUMHBL.  [IprmMepsl MaTEMaTHYECKOrO0 OXKUJIAHUS Kak
TEOPETUYECKOTO CPEHEr0 3HAUYCHUS BEJTUYUHBI.

[TonsiTue o 3akoHe O0JbIIMX YKcel. I3MepeHue BeposTHOCTEH
C MMOMOIIIBIO YacToT. [IpuMeHeHne 3akoHa OOIBIITUX YHCe.

OcBoutb Ha 0a30BOM YpPOBHe NOHSTHS. ClydyailHas
BEJIMYNHA, 3HAYEHUE CIly4aliHON BEJIMYMHBI,
pacrpeeneHne BEpOITHOCTEM.

M3yyare u o00CyxkaaTp IpUMEpPHl JHUCKPETHBIX U
HEIPEPBIBHBIX CIIy4allHbIX BEJIUYUH (POCT, BEC UEIOBEKA,
YHMCJIEHHOCTh HACEJICHUS, APYTUe N3MEHUUBBIE BEJIMYNHBI,
paccMaTpUBaBIIMECS B Kypce CTaTHCTUKHU), MOJAEIbHBIX
CIIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4allHBIMU
onbITaMu (OpocaHWe MOHETBI, UIPAJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTHYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUCHUE, NUCIIEPCHS CIIy4alHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIIOBOTO HAabopa.
Pemars 3amauMm Ha BBIYMCIIEHUE MaTEMATHYECKOTO
OXKMJIAHMS W  JUCIEPCUH  JAUCKPETHOM  CIly4alHOM
BEJIMYMHBI 110 3aIaHHOMY PaclpeesIeHUuI0, B TOM YHUCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JOTepesiMH (C
HaIPAaBJIAIONIEH TOMOIIBIO).

3HAKOMHMTBCS C MaTeMaTUYEeCKUM OXHJIAHUEM U
JIACIIEpCUEN HEKOTOPBIX PaCIpEeeNICHU, B TOM YHCIIE
pacnpeiesieHusl CIy4ailHOM BEJIMUUHBI «YHUCIIO YCIIEXOBY» B
cepuu ucnblTannii bepHyum.

M3yyaTrh, 4yacTtoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KaK CIIy4alHYIO BEIUYHHY.
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3HAKOMHUTBCSI C 3aKOHOM OoibIMx 4Yucenl (B ¢dopme
bepHymu): mpu  OONBIIOM YHCJIE ONBITOB 4YacToTa
cOOBITHUS OJIM3Ka K €T0 BEPOSITHOCTH.

PemaTsh 3a1aun Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIIBIO
4acToT (C HAMPAaBJIAIOIICH TTOMOIIBIO).

O0cyxaaThb poiib 3aKOHa OOJIBIIMX YUCEN B 000CHOBAaHUHU
YaCTOTHOTO METOa U3MEPEHUS BEPOSTHOCTEH.
OO0cyxknaTb 3aKOH OOJBIINMX YHCET KakK IPOSBICHHUE
CTAaTHCTHYECKON YCTOMYNBOCTH B U3MCHUYMBBIX SIBIICHUSX,
pOJIb 3aKOHA OOJBIIUX YHCENI B MPHPOJE U B IKHU3HH
YeJI0BeKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BeposiTHOCTB CIIy4aliHOTO COOBITHSL.
KoMOuHaTopuku. CiryyaliHble BEJIMUMHBI U PaCIIPEIEICHHUS.

OnucarenpHas  CTaTUCTHUKA.
DJIEMEHTBI

IloBTOpPSAITH HM3y4yeHHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

Pemath 3aga4u Ha IPECTABICHNE U ONMCAHUE JAHHBIX.
Pemarhb 3a1aum Ha HaXOXKJAEHUE BEPOATHOCTEH COOBITHIHA,
B TOM 4YHCI€ B ONBbITaX C PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITHUSIMH, BEpPOSITHOCTEN
O0BEIMHEHNUST M TepeceYeHusi COOBITUH, BBIYUCIATDH
BEPOSITHOCTH B ONBITAX C CEPUAMHU CIIYHaHBIX UCTIBITAHUN

IIpu paspaboTke paboueil TporpamMMmbl B TEMATHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH
HCIIOJIb30BaHUS JICKTPOHHBIX (IIU(PPOBBIX) 00PA30BATEIIBHBIX PECYPCOB, SABISIOMMUXCS Y4eOHO-METOIMUESCKUMU MaTepragaMu
ANIEKTPOHHBIE YYCOHMKHM W 3aJlaYHUKH, OJIJIEKTPOHHBIE OWOJMOTEKH, BUPTYyaIbHBIC
7ab0paTopuu, UTPOBBIE MPOTPAMMBI, KOJUICKITUU ITU(GPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMH JIJII OOYUCHUS U
BOCIIUTAHUSI PA3UYHBIX TPYII IOJh30BaTEICH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (IIM(PpPOBOM) BUAEC U PEATHIYIONIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

nunaktudeckue Bosmoknoctu KT, comepikanrie KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa3oBaHUMU.
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