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[TOACHUTEJIbHAA 3AIINCKA

[Ipumepnass pabouyas mnporpamMma IO MaTeMaTHKE JUIsl OOy4arolmuxcs ¢
3aziep kKol ncuxuyeckoro pasputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TOATOTOBJIEHa Ha ocHOBe DenepaibHOr0 roOCYJapCTBEHHOTO
o0pa3oBaTeNpHOTO  CTaHAapTa OCHOBHOro obmiero oOpazoBanus  ([Ipukas
Munnpocsemennss Poccum ot 31.05.2021 r. No 287, 3apeructpupoBaH
MunuctepctBoM toctuiuu Poccutickoit deaepanuu 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC O0OO0), [IpumepHO aganTHPOBAHHON OCHOBHOHN 00pa30BaTEIBHON
MporpaMMbl  OCHOBHOTO 0O0IIEro o0pa3oBaHusi OOydYalolUXCA C  3aJepKKOU
MICUXUYECKOTO pa3BuTHs (og00perHon pemienneM ®YMO 1o obmemy 00pa3oBaHUIO
(mpotoxkoit ot 18 maptra 2022 1. Ne 1/22)) (manmee — [TAOOIT OOO 3I1P), [TpumepHoii
paboueili mporpaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHMs MO MpeaMeTy «MaTtemaThukay,
[IpumepHO TporpaMMbl BOCIIUTAHHS, C YYETOM paCIpEACICHHBIX I10 Kjaccam
MpOBEpsSieMbIX TpPeOOBaHUI K pe3yJibTaTaM OCBOEHHUs AJIAITUPOBAHHOW OCHOBHOM
o0pa3oBaTeNnbHON MpOorpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs OOYYAIOMIMXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B paboueil mporpaMme yuTeHbl HUACH U
nosioxeHus: KoHuenuuu pa3BuTHsT MareMatuueckoro oOpa3oBaHus B Poccuiickoit
denepanum.

O0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka

VYuebnsiii mpeamer «MaTemMaTukay BXOJUT B MPEAMETHYIO 00JacTh
«Marematnka u wHpopMaTtukay. OH CHOCOOCTBYET pPa3BUTHIO BBIYHCIUTEIHLHOM
KYJIbTYpbl H JIOTHYECKOTO MBINUICHHS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS
aNrOpUTMaMH, a TakKKe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIWMBIX B
MOBCEHEBHON >ku3HU oOydarommxcs ¢ 3[IP. VYueOHblli mnpenmer pa3BUBacT
MBIIJICHUE, MPOCTPAHCTBEHHOE BOOOpaKeHHEe, (PYHKIIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHHUST  BOCIPUHUMATh W KPUTHYECKH  aHAJU3UPOBaTh  WH(MOpPMAIIHIO,
MIPEICTABJICHHYIO B PA3IMYHBIX (hopmax.

OOyueHue mMaTeMaTuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOydaronuxcs ¢ 3I11P
TOYHYIO, PAlMOHAIBHYIO M HMH(POPMATHBHYIO peyYb, YMEHHE OTOMpaTh Haunbosee
MTOIXO/ISIINE S3BIKOBBIC, CHMBOJIMYCCKUE, TpadUUueCKUe CPEICTBA JUIS BBIPAKEHUS
CYXKJIEHUW Y HATJISIHOTO MX TPEICTABIICHH.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KyIbTYPhl B COBPEMEHHOM TOJIKOBAHHH
SBISICTCS  OOIlee 3HAKOMCTBO C METOJaMH TIO3HAHUSA JICHCTBHTEILHOCTH,
MIPEICTABIICHUE O TIPEIMETE U METOAaX MaTEeMAaTHKH, MX OTJIMUUN OT METOJIOB APYTHX
€CTECTBEHHBIX W T'YMaHUTApPHBIX HAyK, 00 OCOOCHHOCTSIX NMPUMCHEHHUS MaTeMaTHKU
JUTSL peIIeHUs HAyYHBIX M TPUKIATHBIX 3a1ad. TakuM oOpa3oM, MaTEeMaTHYECKOES
oOpa3oBaHKe BHOCUT CBOM BKJIa/ B (hOPMHUPOBAaHKE O0IIIEH KyJIbTYPhI YEIOBEKA.

W3yyeHne maTeMaTHKHA TaKXe CIIOCOOCTBYET JCTETHUYECKOMY BOCITHTAHHIO
YeJIOBeKa, TMOHMMAHHWIO KPAacOThl M U3SAIIECTBA MATEMAaTHYECKUX PACCYXKICHHM,
BOCITPHUSITUIO TEOMETPUIECKUX (HOPM, YCBOCHHUIO UJEH CHMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oOyudeHus mnpeamety «Marematuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEH oOyuatommxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTeMaTHKay MPEACTABISET ONPEACICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcst ¢ 3[IP Hanbonee BbhIpa’)keHbI OTCTABAHUS B
Pa3BUTHH CIIOBECHO-JIOTHUECKUX (OPM MBINUICHHS, IOTOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KaTErOpHUM UM TPYAHOJAOCTYIHBI. B TOXe Bpems mpu crnenualbHOM
oOyueHuu oOydvarouiecss MOTYT BBINOJHATH 3agaHus 1o anroputMmy. OHu
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJOTHUYHOE 3aJIaHHE
yCBOEHHOro crioco0a pemieHusi. CHIKEHHE Pa3BUTHSI MBICIUTEIBHBIX OIepanui u
3aMEJJIEHHOE CTAHOBJICHUE JIOTMUECKUX JEHWCTBUM MPUBOIAT K HEAOCTATOUYHOU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4EOHBIX NEUCTBUH. Y 00ydarommxcs 3aTpyAHEHbBI
CUETHBIE BBIYMCIICHUS, IPOU3BOJMMbIE B yM€. B NHCHbMEHHBIX BBIYUCICHUSX OHHU
MOTYT MpPOIYyCKaTh OJUH W3 MPOMEKYTOUHBIX MaroB. Ilpu pabore ¢ 4YuCIOBBIMU
BBIPDOKCHHUSIMH, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YAEpKUBATh IMPABUIIbHBIN
nopsiiok aercteuid. [Ipu ynpoiuenun, npeoOpazoBanuu BeipaxkeHuil yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO IMPHUHATh PELIEHUE O MOCJIEA0BATEIBHOCTU BBINOJHEHUS
nercTBuii. KOHKPETHOCTh MBIIUIEHUS OCJIOXKHSIET YCBOCHHS HAaBBIKA PEIICHUS
YpPaBHEHHUM, HEPABEHCTB, CHUCTEMBI ypaBHEHHU. VM MalOgOCTYNHO COBepIIEHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpalMii, HEIOCTATOYHAs
O00OOILIEHHOCTh MBIIIJICHUS 3aTPYOHSIOT U3ydeHHe TeMmbl «DyHKUUW»: mpu
onpeneneHu  (QYHKUMOHAIBHOM 3aBUCHMOCTH, TpU ONUCAaHUM TpadudecKon
CUTYaIINH, UCTIONB3YsI T€OMETPUUECKUH, anredpandeckuid, (PyHKIIMOHATBHBIN S3bIKH.
Hepenko yuamiyecst He BUAAT pa3HUIBl MEXKIY 00JIACThIO ompezesieHuss GyHKUUU U
00J1aCThIO 3HAYEHUH.

Pemenne 3amad conpspkeHO € TPYOHOCTAMHU O(QOPMIICHHS KpaTKOM 3aIucH,
MIPOBEJICHUS aHAJIN3a YCJIOBUS 33aJ]auH, BbIICJICHUS CylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsArOTCS claenaTh YMO3aKIOYEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMPAIOT HEpPALMOHAJIBHBIE CIIOCOOBI  pEIICHHS, HWHOTJAa OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reomeTpuueckoro Marepuaina oOyvatroumecs ¢ 3IIP
CTAJIKMBAIOTCS C  TPYAHOCTBbIO  JielaThb  JIOTUYECKHE  BBIBOJABI,  CTPOHTH
IIOCJIEIOBATEIbHBIE paccyk1eHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUN
NPUBOJUT K OIIMOKaM B pEIIeHHH TeoMmeTpudeckux 3anad. OOydarommecs MOTYT
MOJIMEHUTH (POPMYITy, HEMPABUIBLHO MPUMEHUTH Teopemy. K cepbe3HbIM ommlOkaM B
pelmIeHMM  337a4  IPUBOAAT  HEJOCTAaTOYHO  pa3BUThIE  IPOCTPAHCTBEHHBIE
npenacraBieHus. UM C10HO BBIOTHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

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

Jlst mpeoiosieHnst TPYIHOCTEHN B M3y4eHUH yueOHoro nmpeamera «MaTemaTuka»
HeoOxoauMa ajanrtanusi o0bemMa M XapakTepa yuyeOHOro marepuana K
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[O3HABaTEJIbHBIM BO3MOXHOCTAM yuamuxcsi ¢ 3IIP. Crnenyer yueOHbI Marepual
MPENOJHOCUTh HEOOJBIIMMHU TMOPLUAMH, YCIOXHSS €ro IMOCTENEHHO, W3bICKUBATh
cnocoObl  ajanTalMy  TPYJAHBIX 3aJaHUi, HEKOTOpblE TEMbI JaBaTh  Kak
O03HAKOMUTEIIBHBIE; UCKIIKOYATh OTEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
MaTepUal PEKOMEHIYETCS H3y4daTb B IPOLECCE INPAKTUYECKOU IEATEIBHOCTH I10
pemieHnto  3agad.  OpraHM4ecKkoe €IUHCTBO IMPAKTUYECKOM M yMCTBEHHOMN
ACSTENIbHOCTH YYalllUXCs Ha YpOKax MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0a3MCHBIX MaTEMaTUUYECKUX 3HaHUN U YMEHU.

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

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

* (dopMHUpOBaHUE TCHTPATBHBIX MAaTEMAaTHYCCKUX TMOHATHHA (YHUCII0, BETUYMHA,
reoMeTpuyeckass  ¢urypa, IIEpEMEHHAH, BEPOSATHOCTb, byHKLIHSA),
00eCIIeYnBAOIINX TPEEMCTBEHHOCTh W TIEPCIICKTUBHOCTH MAaTEMaTHYECKOTO
oOpazoBanus ooyuaronuxcs ¢ 311P;

* noasenenue ody4daronuxcs ¢ 3[1P Ha 1ocTymmHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIETO MUPA, TOHUMaHUE MaTeMaTHUKU KaK
4acTH 001N KyJIbTYphl 4YeJIOBEUECTRA,;

" pa3BUTUE HMHTEJUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEW O0ydarommxcs ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIIICHUS, THTEpECca K U3yYeHUIO0 MaTEMaTHKH;

* dopmupoBaHre (DYHKIIMOHATLHON MaTEMaTHYECKOH TPaMOTHOCTH: YMCHHSI
pacmo3HaBaTh  TPOSBICHUS  MATEMAaTHYECKUX  TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIMSIX U TIPU U3YUCHUU IPYTUX
y4eOHBIX TMPEAMETOB, TPOSIBJICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO37aBaTh MAaTEMAaTHYECKHE
MOJICNIA, TPUMEHSTh OCBOEHHBIM MaTeMaTHYeCKHMl arrmapaTr s penieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/la4y, WHTEPNPETUPOBATH U  OIICHUBATh
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne ATUX 1eseil 00eCIeUrBaETCs pEIICHUEM CIETYIONTUX 3a0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBplkM yueOHO-TIO3HABATEILHOMN
NEeATEeILHOCTH: TUIAHUPOBAaHWUE pPaOOThI, TOUCK paIlMOHANBHBIX TyTeH ee
BBITIOJTHCHHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBATh HWHTEIUICKTYaJbHOMY pa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEOOXOMMBIC YEJIOBEKY JIJISl MIOJTHOIICHHOW KM3HU B COBPEMEHHOM OOIIIECCTBE,
CBOMCTBEHHBIC MAaTEMaTHYECKOW JIEITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHITUH, TPOCTPAHCTBEHHBIX MPEICTABICHUH, CITOCOOHOCTH K TIPEOI0JICHUTO
TPYIHOCTEW;

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

" pa3BUBATh MOHATUITHOE MBITIUICHUS 00yJatonuxcs ¢ 311P;



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

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNbHbIX 1e(PUIIUTOB B
OCBOEHUU NPEIIIECTBYIOLUIETO MPOrPaMMHOI0 MaTepuana y oOydaroIUXcs C
3IIP 1 HENOCTAaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH;

* copmMHUpOBATH YCTONUYHMBBIA HHTEPEC YUALTUXCS K IPEIMETY;

" BBISBJISATH U Pa3BUBATh MATEMATUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpkKAHUS Kypca mMaTeMaTukud B 5—9 knaccax: «Hucna u

BBIUHUCICHUS», «ANTeOpa» («AnreOpandeckue BBIPDAKEHUS», «YpaBHEHUS W
HepaBeHCTBa»), «DyHkium», «['eomerpus» («['eomerpuueckue QUrypsl u uX
CBOMCTBay», «I3MepeHne reOMETPUUECKUX BETUUHHY), «BEpOATHOCTh U CTaTUCTUKAY.
JlaHHbIE TUHUU Pa3BUBAIOTCS MapaJJIENIbHO, KaKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJIHA OT JPYro, a B TECHOM KOHTAaKTe€ U
B3aumozeiictBun. Kpome 53Toro, ux oOBEOUHSET JOrMYeckas COCTaBJISIOLIas,
TPaJAULIMOHHO ITPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI
u conepxkarenbHble uHuU. ChopmynupoBanHoe B DenepaabHOM IOCyAapCTBEHHOM
o0pa30BaTeNbHOM CTaHAAapTe OCHOBHOI'O 00ILEro o0pa3oBaHUs TpeOOBaHHE «YMETh
OIEpUPOBATh MOHATHUIMU: ONPEIAEICHUE, aKCUOMA, TEOPEMA, JJOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MWCTUHHBIE W JIOKHBIC BBICKa3bIBaHUs, NPUBOJIUTH IPUMEPHl U
KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHKS U OTPUL[AHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a pOpMHUPOBAHUE JIOTUYECKUX YMEHUHN paclpeensieTcs 0 BCEM rojiam
00y4eHHs Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM
ocBoenus [IpumepHoil paboueld mporpamMmsl, pacnpeaeaEéHHbIM M0 rogaM 00y4YeHus,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIbHBIM
BolpocaM oOywaromuecss oOpalaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MAaTE€MaTHUYECKUMH TMOHATUSMH W HABBIKAMHU OCYIIECTBIBUIOCH MOCIEAOBATEIBHO U
MOCTYyNaTeNIbHO, C COOJIOJEHUEM MpPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbBIE 3HAHMUS
BKJIIOUAJIMCh B OOLIYIO CUCTEMY MaTeMaTHUYECKUX IPEACTaBICHUI 00ydaromuxcs ¢
311P, pacmmmpsst u yrinyoussisi e€, oOpa3ysl MPOYHbIE MHOKECTBEHHBIEC CBsi3M. OOIIHe
eI u3ydeHus: yueOHoro mpenmera «Martematvkay mpenctaBieHsl B [IpumMepHoit
pabouei mporpaMmmMe OCHOBHOT'O 00IIIero o0pa3oBaHuUs.

Oco0eHHocTH 0TOOpPa M alaNITALMU Y4eOHOr0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue ydeOHOMy mpenmery «MaTemaTuka» CTPOUTCS Ha CO3JAAHHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUSI TPOTPAMMHOTO MaTepuaia oOyJaroruMucs ¢
3I1P. Bonbioe BHUMaHuEe yaelseTcs 0TOOpPY yu4eOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JIOCTYITHOCTH TPH COXpaHEHUH oO0I1Iero 0a30BOTO YpPOBHs, KOTOPBIH
JTOJDKEH 110 COIEPIKaHUI0 U 00BeMY OBITh aaliTUPOBAHHBIM JJ1s1 0Oyyatomuxcst ¢ 3[1P
B COOTBETCTBUM C HMX OCOOBIMH 00pa3oBaTelbHBIMM TOTpeOHOCTsIMU. Cremyer
o0JierunTh OBJaJieHue MaTepuanom oOyvarouumuca ¢ 3IIP mocpeacTBom ero
JETANBHOTO OOBSICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
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B IPUMEHEHUU 3HAHUM, MCIONb3ys IMPUEMBl aKTyaln3alMM (BU3yalbHas OIOpa,
aMsITKa).

[IpumepHas mporpamMmma npeaycMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHHM:
YMEHbBIIIEHUE 00BbEMa TEOPETUUYECKUX CBEICHHM, BBIHECEHHE OTAEIbHBIX TEM WM
LIEJIBIX PA3/IE€JIOB B MaTepUabl 11l 0030pHOT0, 03HAKOMHUTEIBHOTO U3yUYEHUSI.

N3meHenust nporpamMmsbl B 5-9 kjaccax

Mamemamuxka ¢ 5 u 6 knaccax

B 03HAKOMHUTENBHOM IIJJAHE PEKOMEHAYETCS HW3y4yaTh CIEAYIOIIUE TEMBI:
«Pumckass nymepauus», «PaBHbie ¢Qurypep», «uaumsap, konyc, map», «Kyow,
«IIpssmoyronpHbI Mapamienenuneny, «llepemenienne no KOOPANHATHOW NPSIMON»,
«Mopayne uncna», «YucioBble MpOoMEXYTKH»; «MacmTtad» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxenrue reoMmeTpuiueckux (HUryp Ha HEJIMHOBAaHHON Oymare ¢
WCIIOJIb30BAaHUEM  LIMPKYJIsS, JIMHEHKH, YrOJIbHUKA, TPAaHCIOPTUPa», «JlnuHa
OKpyxHOCTH», «Ilmomans kpyra», «llapamnensHsie npsmbie», «IlepneHauKysipHbIE
npsmelie», «OceBas U LNEHTPAJIbHAs CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE JAECSITUYHBIE ApoOu. JlecaTnyHOe NpUOIHMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophl).

Cneagyer yMEHBIINTh KOJIMYECTBO YAacOB Ha CIEAyIOIIHME TeMmbl: «PerieHue
JOTUYECKUU 3amau», «J{nmmHa otpeskayn, «lllkamey, «PacnpenenurenbHbI 3aKOH
YMHOXEHHUS», «3aluch MPOU3BEAEHUS ¢ OyKBEHHBIMU MHOKUTEIIMIY, «[locTpoeHue
KOH(Urypanuii U3 yacteil npsaMon, OKPYKHOCTHM Ha HEIMHOBAHHOW M KJIETYATOU
Oymare», «Jlenurenu u kpatHbie. [IpusHaku aenumoctn», «HanOonbmmidi oOmumii
JeNuTeNb U HauMeHbllee oliee KpaTHoe. JleMMMOCTb CyMMBbI U IPOU3BEICHUSY.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelnoy», «HaxoxeHne yacT 1eaoro 1 Leaoro
no ero yactu». «OKpyrieHue AecITUYHBIX apoOei». «PerieHue 3amad nepedopoM
BCEX BO3MOKHBIX BapHaHTOBY». «CocTaBieHHE OYKBEHHBIX BBIPAXXEHHH MO yCIOBUIO
3ajaurn». BeicBOOOIMBIINECS Yachl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Hayaje u
KOHIIE Y4eOHOT0 T0/1a), Ha U3yueHre Hanbosee TPYAHBIX U 3HAUUMbIX TeM: B V Kiacce
— Ha peuieHne ypaBHEHUM, IpUBEACHUE TpOoOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JeJIeHue JAECATUYHBIX Jpobeii, u3MepeHue yrioB; B VI kiacce — paeicTBus ¢
MOJIOKUTENbHBIMA U OTPUILIATEIIbHBIMU YUCIIAMH, PELICHUE YPAaBHEHHM, 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, apudmeTrueckue ACHCTBUS C JEUCTBUTENbHBIMU unciaamMm», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUU KBaJApaTHOTO KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUH TPETHEN U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYHKIUA Y
=Vx u ee rpapuk», «llorpemHoCTs M TOYHOCTb NpUOTIKEHUS», «UeTHble U
HeueTHble QyHKIMNY», «DyHKIMA y=x"», «DyHKIus y= ax?, ee rpaQuK U CBOKCTBA.
I'paduxu QpyHKumit y= ax? + N u y=a(x-M)?, «YpaBHEHHUE C ABYMs IEPEMEHHBIMU M €T0
rpaduky», «['paduueckuii cnocod pelleHus cUCTeMbl ypaBHeHUI», «300pakeHue



YJIEHOB apU(PMETUUECKON U TEOMETPUUYECKON MTPOrpeccuil TOUKaMy Ha KOOPANHATHON
IUIOCKOCTHU. JINHEMHBIN U SKCITOHEHIMAIBHBIA POCT. CII0KHBIE IIPOLIEHTHI.

Cnegyer yMEHBIIUTh KOJMYECTBO YacOB Ha u3ydeHHE TeM: «DopMyiib»,
«/loxazaTenbcTBO TOXKIECTB», «JIMHEHHOE ypaBHEHHE C JBYMs HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO YypaBHEHHS C IBYMS MEpPeMEHHBIMI», «I paduueckoe pemieHue
JMHEHHBIX YPaBHEHUN M CHCTEM JIMHEWHBIX ypaBHEHUI», « CBOICTBA KBaJpaTUUHOU
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHIYETCS HKCIOJb30BaTh: I JIydlled
npopaboTKu Hambojee BaXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE NIEUCTBUS ¢ po0smu», «[IpuMeHeHne cBOMCTB
apu(pMeTUYECKOro KBaJpPAaTHOTO KOPHS»; Ha TOBTOPEHHE, peEUIeHHE 3ajad,
peoOpazoBaHuE BBIPAXKECHUM, a TAK)KE Ha 3aKpEIJICHUE U3YYEHHOI0 MaTepuaa.

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 OO0y4yeHHs, Oonblle MPOBOAUTH MNPAKTUYECKUX paboT ¢
yyalumucs, pemartsb 3agaud. CTpOUTh pelIeHUe 3aa4 Ipu MOCTOSSHHOM 00pallleHun
K HarJIAJHOCTH — PUCYHKaM U YEpPTEkKaM.

O3HaKOMHUTENBHO N1aThb TEMbL: «T€OpeMBbl M J10KAa3aTeIbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO  OT NOPOTUBHOTO», «CyIIEeCTBOBAaHWE W  €IMHCTBEHHOCTH
IIEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTpud4eckux Mecr», «Meton yAaBOeHUs
Menuansly, « Teopema Paneca U TeopeMa O MPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKay, «/I3MeHeHne TPUrOHOMETPUUECKUX (PYHKIIMH MTPU BO3paCTaHUU
yraa», «®opMynbl I paguycoB BIIMCAaHHBIX M OIMCAaHHBIX OKPYKHOCTEHN
MPAaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHUE MpsAMOW», «/[BrxkeHue», «CBoHCTBa
IBWKEHUA», «TeopemMa 0 IIPOU3BENECHUN OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaIpaTe KaCaTEIbHON.

CrenyeT yMEHBIIUTh KOJIMYECTBO 4YAacOB Ha M3ydyeHUE TeM: «CMMMETpHYHBIC
¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM cCUMMETpUm», «LleHTpanbHas CUMMETpUD,
«ITapamnensubiii  mepenoc», «lloBopor», «IIpeoOpazoBanue mnomobus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA ITOCTPOCHUE C IMOMOIIBIO
LAPKYJIS W JIMHEUKW», «JlekapTOBBI KOOpPAMHATBHI HA IUIOCKOCTH», «Pemenue
TpeyroJbHUKOBY, «[lomooue dpurypy.

BricBoOoaMBIIIMECS Yachl HCIIOIB30BATh HA PEILICHUE 3a/1a4 U TOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ TeM, YTO AAaHHBII KypC BBI3bIBAET HAWOOJBIIME CIIOKHOCTH IS
oOyuatomuxcst ¢ 3I1P, cBsizaHHbIE CO CHI)KEHHBIM YPOBHEM pPa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIIJICHUS], €r0 M3Y4Y€HHE JOJHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM I Y4YEHUKOB Marepuaie. OCHOBHOE€ BHUMAaHHUE CIEIYET YIEIUTh
paszmenaM, CBA3aHHBIMM C ITIOBTOPEHUMEM IIPOWJICHHOIO MAaTEpHUAIa, 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 BHIBOJIA M 3alIOMUHAHMS CIOXKHBIX (DOPMYJ, pElIeHHs] HECTaHIAPTHBIX,
TPYROEMKHUX 3aaHuM. P TeM ciietyeT n3y4aTh B O3HAKOMHUTEIIBHOM ILUIAHE.

[TpumepHas mporpamMma MpeaoCcTaBisieT aBTopy padodeld mporpaMMbl CBOOOIY
B pacrpe/eIeHny MaTepuala 1mo 4eTBepTsM (TpuMmecTtpam). Pactipenenenne BpeMeHn
Ha W3Y4YCHHE TEM B TEYCHHE YYEOHOrO TO/Ja CaMOCTOSTEILHO ONpPEaeIsIeTCs
o0pa30BaTeNbHON OpraHu3anrell U 3aBUCUT OT 0COOEHHOCTEH TPyl 00 yJaroNIuXCs
¢ 3IIP u ux oco6sIx 00pa30BaTEIBHBIX MOTPEOHOCTEM.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4yaromuxcs ¢ 311P, 00ycioBiaeHHbIe
0c00BIMH 00pa30BaTEILHBIMH MOTPEOHOCTAMH U 00ecTeYnBaIoIIue
OCMBICJIEHHOE OCBOCHHUE COJIEP:KaHUU 00Pa30BaHUs 10 NPeAMETY
«MaTtemaTuka»

Conepxxanue BUAOB AesiTelbHOCTH oOydaromiuxcs ¢ 3IIP ompenensercs ux
0CcOOBIMH 00pa30BaTENbHBIMH MOTPEOHOCTAMH. [IOMHMO HIMPOKO HCIOJIB3YEMBIX B
OOII OOO o0mux A BceX 00y4YarIIUXCs BUIOB JIEATEIBHOCTH CIEIYyET YCHIIUTh
BU/IbI JA€SATEIBHOCTU CHEU(PUYHBIC IJIs1 TAHHON KaTeropuu JETei, 00ecrneurnBaroye
OCMBICJIICHHOE OCBOCHHE COJEpXaHUs oOpa3oBaHMs MO MpPEIMETy: YCUJICHHE
IIPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AKTHBU3ALMEW CEHCOPHBIX CHUCTEM;
4epelOBaHNE BHUJAOB JICSITEIBHOCTH, 3aJCUCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOEHHE MaTepuaia ¢ OIOPOM Ha aIrOpPUTM; «IIOLIAroBOCTh» B U3yUYEHUU
MaTepuasa; UCIoIb30BaHUE JOMOIHUTEIbHON BU3YyaJIbHOW OMIOPHI (CXEMBI, IaOJIOHBI,
OTOpHBbIE TaOJHUIIbI); PEUEBONl OTYET O TPOLECCe U pe3ylbTare AeATeIbHOCTH;
BBINIOJIHEHUE CHELHMAIbHBIX 3aJaHui, OOECIEeUMBAIOMIMX KOPPEKLUUIO PETYJIALHNH
y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJbTara.

[IpumepHas Temaruueckass U TEPMHUHOJOTUYECKAS] JIEKCHMKA COOTBETCTBYET
OOII OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SIBISIIOTCS TPUEMBI palbOThI €
JEKCUYECKUM MaTepuaioM Mo mnpeamety. [IpoBoaurtcs cneuuanbHas paboTa Io
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3y4aemble TEpMUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yallbHAs
NOJIZIEPAKKA, aATOPUTMBI pabOTHI C OIIPEIEIICHUEM, OTIOPHBIE CXEMBI JIJISl aKTYyaTH3aiuH
TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «Maremaruka» B y4eOHOM IJIaHe

B cootBercTtBUM ¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTelIbHBIM
CTaHJApTOM OCHOBHOT'O 00Iero oOpa3oBaHUs Y4eOHBIM TpeaMer «MaTeMaTuka
BXOJHUT B TMPEAMETHYIO o0OyiacTb «Marematnka W HWHPOPMATHKA» U SBISICTCS
o0s3aTenbHBIM 1T n3ydeHus. B 5-9 kmaccax ydeOHbIil penmeTr «MareMaTuka
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TPaJMLMOHHO U3Y4aeTcsl B paMKax CIEAYIOUIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B /-9 Kiaccax — KypcoB «Anredpa» (BKIIOYAs 3JIEMEHTHI
CTaTUCTUKA M TEOpHH BeposiTHocTel) u «l'eomerpusi». Hacrosmieil mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4E€OHBIN Kypc «BeposITHOCTD U CTATUCTHKAY.

HacTosieit mporpammoii mperycMaTpuBaeTcs BblIeTICHIE B y4eOHOM ILIaHE Ha
U3y4EHUE MaTEMATUKH B 5—6 Ki1accax 5 y4eOHbIX YacOB B HEJIEIO B TEUEHHE KAXKIOTO
roja oOyueHus, B 7-9 kinaccax 6 yueOHBIX 4acOB B HEJIECIIO B TEUEHUE KaXA0I0 roja
o0yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHOro mnpenmera «Maremaruka», TpEACTaBIEHHOE B
[IpumepHoii paboueit mporpamme, coorBerctByer PI'OC OOO, I[IpumepHoii
OCHOBHOM  00pa3oBaTelbHOIl MpOrpaMMe OCHOBHOTO 00mero oOpa3oBaHws,
[IpumepHONl aganTUPOBAHHONW OCHOBHOW OOpa30BaTEIbHOM MpPOTrpaMMe OCHOBHOIO
o01ero o0pazoBaHus 00Y4aIOUUXCS C 3aJCP>KKON IICUXUYECKOTO Pa3BUTHA.

Tematnueckoe IUIAHUPOBAHME  YYEOHBIX KypCOB U PEKOMEHIyeMOe
pacnpeziesnieHne yueOHOro BpEMEHHU ISl U3yUEHUsl OTAEIbHBIX TEM, IPEII0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTHUPHI B ITIOMOILb
COCTABUTENIO aBTOPCKOW paboyell mporpaMMbl M MPEXKIE BCErOo YUHUTEN0. ABTOP
pabouell mporpaMMbl BIIPAaBE YBEJIMYUTH MPEIJIOKEHHOE YMCIO YYEOHBIX YacOB Ha
TeMbl, TpeOyroue Oojee JIUTETbHOr0 u3ydeHus oOywatromumuca c 3P, umm
YMEHBUIUTh KOJUYECTBO YAaCOB HA TEMbI, U3y4aeMble Ha O3HAKOMUTEIBHOM YPOBHE.
JlomycTUMO Takke JIOKaJbHOE Iepepaclpe/ieieHue M IEepEeCTaHOBKA 3JIEMEHTOB
colepKaHUs BHYTPM JaHHOro kjacca. KoiaumdecTBO MpPOBEPOUYHBIX  padoT
(TeMaTH4YecKuil 1 UTOrOBBIN KOHTPOJIb KAUECTBA YCBOEHHUSI Y4EOHOI0 MaTepuaa) 1 ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThl, TECThI) OCTAIOTCA Ha YCMOTPEHHE
yuutens. Takke yuuTesnsb BIIpaBe YBEIUYUTh UM YMEHBIINTh YUCIO YUYEOHBIX YacoB,
orBen¢HHBIX B [lpumepHoii paboueld mporpamme Ha 0000IIEHHE, MOBTOPEHHE,
CUCTeMAaTHU3alMio 3HaHUN oOyuaromuxcs. EAMHCTBEHHBIM, HO MNPUHIMIIHAIBLHO
BaXHBIM KPHUTEPHEM, SIBIISIETCS JIOCTH)KEHUE PE3yJbTaTOB OOyuYeHUs, yKa3aHHBIX B
HACTOSIIEH MPOrpaMMe.



I[TPUMEPHA PABOYAS ITPOTPAMMA YVUHEGHOI'O KYPCA
«MATEMATHUKA». 5-6 KJTACCHI

Henn u3yyeHusi y4eOHOro Kypca

[IpuopuTeTHBIMU HEIIMHU 00yUYEHUsI MaTEeMAaTUKE B 5—6 Kilaccax sIBISIOTCS:

" npojoKeHHEe (GOPMUPOBAHUSA OCHOBHBIX MATEMAaTUYECKUX MOHATUH (YKCIIO,
BEJIMYMHA, TeoMeTpudeckas (urypa), 00ecrnednBaronx MPeeMCTBEHHOCTh H
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00YUaIOIINXCS;

" pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH OOywaroumxcs c
3I1P, nmo3HaBaTeNbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
U3YYEHUIO MaTEMAaTUKH;

* noxaBeaeHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 1151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPY>KarOLIEro MUpa;

* (popmupoBaHue (QYHKIIMOHAIBHOW MaTEMaTHYECKOM TIPAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMaTHUYECKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYaLUsX,
IPUMEHATH OCBOCHHBIE YMEHMS JUIsl PELICHHS NPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4, MHTEPIPETUPOBATH IOJYYEHHBIE pE3yJbTaTbl M OLEHHUBaTh HMX Ha
COOTBETCTBHE MTPAKTUYECKON CUTYALINH.

OcCHOBHBIE JNUHUHM COAEpP)KaHMS Kypca MaTeMaTMKH B 5—6 Kiaccax —
apupMeTnyecKkas U reOMETpUYECKasi, KOTOPbIE Pa3BUBAIOTCS NapaJlIEIbHO, KaXkaasl B
COOTBETCTBUM C COOCTBEHHOM! JIOTMKOM, OTHAKO, HE HE3aBUCUMO OJIHA OT IPYIoi, a B
TECHOM KOHTAaKT€ M B3aWUMOJCUCTBUU. Takxke B Kypce NMPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU alreOpbl U OMUCATETbHON CTATUCTUKMY.

N3yyenue apudmeTHdyeckoro marepuajia HauMHAEeTCsl CO CUCTEMAaTU3allUU U
Pa3BUTHS 3HAHUU O HATYpaJbHBIX YHMCIAX, MOJYYEHHBIX B HadalbHOW miKouse. [Tpu
TOM COBEpPUICHCTBOBAHWE BBIUMCIUTENBHOW TEXHUKHM U (OPMUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHMI COYETAECTCS C PA3BUTHEM BBIYMCIMTEIBHON KYJBTYpPBI, B
YACTHOCTH ¢ OOyY€HHEM MNPOCTEUIIUM NpuéMaM MNPUKUIKU U OLEHKHU PE3yJbTaTOB
BbluKcIeHUH. MI3ydeHne HaTypallbHbIX YHCEeN MPOI0JKaAeTCs B 6 Ki1acce 3HaKOMCTBOM
C HAYAJIbHBIMU TOHSTUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpymHbIi OJI0K B cofepKaHuu apuMETUYECKON JTUHUHU — 3TO JAPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JACCATHUYHBIX IpOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUU JpOOEH, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesiMU, TOHATHSIMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM O00BEME MPEIUIECTBYET U3YUEHUIO AECATUYHBIX POOEH, UTo 1esecoo0pa3Ho
C TOYKH 3PEHHUS JIOTUKHU M3JI0KEHUS YHMCIOBOM JIMHUM, KOT/A IMpaBuja JEUCTBUM ¢
JNECATUYHBIMU JPOOSIMU MOXHO OOOCHOBAaTh Vy>K€ M3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUSI JIEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSAMU. 3HAKOMCTBO C JECATHUHBIMU
ApOOSIMH PACUIMPUT BO3MOXKHOCTU JUIsl IOHMMAaHUS OOYYaroIIMMHCS TPUKIIATHOTO
IIPUMEHEHUST HOBOM 3alMCH MPU U3YYEHHH IPYTHX MPEAMETOB U IPH MPAKTUYECKOM
ucronb3oBanuu. K 6 kimaccy oTHeCEH BTOpOM dTam B HM3y4YeHHH JpoOeH, rie
MPOUCXOIUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHMsI M MPeoOpa3oBaHUs ApoOeH,
OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYHBAHUE TEXHUKU BBIYUCIICHU,
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B TOM YHKCJI€ 3HAaYEHUN BBIPAKECHUMN, CONEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
ApoOu, yCTAaHOBJICHUE CBA3CH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PELICHUS 3a/1a4
Ha ipoOu. B Hauane 6 kiacca MpoOUCXOIUT 3HAKOMCTBO C MIOHSATUEM MPOIICHTA.

Oco0eHHOCTHIO U3YUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISETCS
TO, YTO OHU TAKKE MOTYT pacCMaTPUBATLCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauase
u3yuyeHust TeMbl «I10NOKUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIIEIACTCS MOATEMA
«llenple yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU YHUCIAMH U
JNEUCTBUSIMA C TIOJIOKUTEIIBHBIMA W OTPULATEIIBHBIMA YHUCJIAMH ITPOUCXOIUT Ha
OCHOBE COJEP)KATEJIBHOIO MOAXOAAa. JTO TMO3BOJIIET HAa JIOCTYIIHOM YPOBHE
MMO3HAKOMUTH YYAIINXCS MMPAKTUYECKN CO BCEMH OCHOBHBIMH MOHSATHUSIMHA TEMBI, B TOM
Yycli€ U C MpaBWJIaMU 3HAKOB IIPU BBINOJHEHUM apU(PMETUYECKHX JEHCTBUM.
W3ydenne parrioHaldbHBIX YUCEN HAa 3TOM HE 3aKOHYMTCA, a OyAeT MPOJOIKEHO B
Kypce anre0psl 7 Kjiacca, YTO CTaHET CJEIYIONTUM MPOXOJAOM BCEX MPUHIIMITHATBHBIX
BOIIPOCOB, TEM CAMBIM pa3fielieHue TpyAHOCTEH 00JeryaeT BOCIpUsTHE MaTepuraia, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH MIPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUU penieHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kjaccax HCHOJIB3YIOTCS
apudMeTnyeckue NpuéMsl peiieHus. TeKCTOBbIE 3a/lauu, peliaeMbie Ipu O0TpaboTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—O6 KjlaccaxX, pacCCMaTpUBAOTCA 3aJlauyd CIIECIYIOIINX
BUJIOB: 33Jaud Ha [JIBIDKEHHME, Ha YacTh, Ha TMOKYIKH, Ha padoTy H
ITPOU3BOJIUTENIBHOCTh, HA IIPOLIEHTHI, HA OTHOWICHWS W mIpomnopumu. Kpome Toro,
oOy4Jaroniecs: 3HAKOMSTCS € MpUEMaMU pEHIeHUs 3a1ad MepedopoM BO3MOKHBIX
BApUAHTOB, yuaTcs padoTaTh ¢ uHGOpMaIuen, MpeCcTaBICHHON B (hopMe TaOIUI] WU
IarpamM.

B Ilpumepnoit pabGoueli mnporpamme MpeAyCMOTPEeHO (QopMHupoBaHUE
MPOTIEIEBTUUECKUX alNTreOpandecKux mpeacTaBieHnii. bykBa kak CMMBOJI HEKOTOPOTO
4yyciia B 3aBUCUMOCTH OT MAaTE€MaTUYECKOIO0 KOHTEKCTa BBOJUTCA MOCTEIIEHHO.
bykBeHHass CMMBOJIMKAa HIMPOKO HMCHOJIB3YETCA MPEXAE BCEro IS 3amucy OOUIMX
VTBEPXKICHUM M TOPEeasio)KeHUd, QOopMysl, B YaCTHOCTH [JIi BBIYMCICHHS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIA.

B kypce «Maremaruku» 5—6 KIIACCOB NPEACTaBJIICHA HAIJIsAHAs T€OMETpHS,
HalpaBj€HHAasT Ha pa3BUTHE OOpPa3HOrO  MBIIUICHHS, TPOCTPAHCTBEHHOTO
BOOOpaXeHus, ”300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tall B U3YYEHUU T€OMETPHH,
KOTOPBIA OCYLIECTBJISICTCS. HA HArJSIHO-IIPAKTUYECKOM YPOBHE, OIMPAETCS Ha
HarISIIHO-00pa3HOe  MBIIUIeHWe oOywaromuxcsi. bomnbimas  poiab  OTBOAMUTCS
MPAKTUYECKOM  JIESITEIbHOCTH,  ONBITY,  JKCHEPUMEHTY,  MOJIECIUPOBAHUIO.
OOyuaromuecss 3HAKOMSITCS C TEOMETPUUYECKHUMH (urypamMu Ha TIJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHITUMHU KOHPUTYpAIUMsIMH, y4aTcs H300pakaThb WX Ha
HEJIMHOBAaHHOW W KJIETUATOM Oymare, pacCMaTpUBAIOT UX MPOCTEHIne cBoWcTBa. B
MPOIIeCCEe M3YUCHUS HATJISTHON Te€OMETPUM 3HAHUS, MOJyYEeHHbIE OOYJarOIIUMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCA.
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MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IUIaHY B 5—6 Kiaccax M3y4yaeTcsi MHTETPUPOBAHHBIN
npenMer «MaremMaTHKa», KOTOpBIM BKIIOYAaEeT apuPMETHYECKUd MaTepuanl u
HaIJIAIHY0 TEOMETPUIO, @ 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

Hamypanvhule uucna u nyno

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

[lo3uunonHass cucremMa CUUCICHUS. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmembl cuucienus®. JIecCATHIHAs CUCTEMA CUUCIICHUS.

CpaBHeHME HATypaJbHBIX YHUCEJ, CPABHCHUE HATYPAIBHBIX YUCEN C HYJEM.
Crnioco6b1 cpaBHeHMs. OKpYTJIEHHE HATYPAJIbHbBIX YUCE.

Clio’)keHue HaTypajgbHBIX YUCEI, CBOMCTBO HYJISI MPHU CIOKEHUU. Brrunrtanue
KaK JelcTBUE, 0OpaTHOE CIIOKEHUIO. YMHOKEHHE HATypaJIbHBIX YHUCEN; CBOWMCTBA
HYJISI U €IMHUIIBI IPU YMHOKEeHUH. JlelieHne kak JeicTBue, o0paTHOEe YMHOXKEHUIO.
KomrionenTsl  gelictBuid, CBI3b  Mexay Humu. [IpoBepka  pesynbprara
apupmernyeckoro aeiictBus. llepemecTurenbHOE M COUYETATEIBHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHS W YMHOXEHHUsS, pacnpedeiumenbHoe C8OUCmE0 (3aKOH)
VMHONCEHUA.

Hcnonb3oBanue OykB N1l 0003HAUYECHUS] HEM3BECTHOIO KOMIIOHEHTA W 3aICH
CBOMCTB apU(PMETHUECKUX JICUCTBHIA.

Jlenumenu u Kpamwuvle uucia, pasnokKeHue Ha MHOxuTenu. I[IpocTteie u
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJIeM. 3aluCh 4YHUCIA B BHJE CYMMBbI
Pa3psAIHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BplunciieHME 3HAYEHUN YHUCJIOBBIX BBIPAKEHUM;
NOPSIAOK  BBIMIOJIHEHUS — JOEeUCTBUU.  Mcmonb30BaHME  NpU  BBIYMCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXEHUSI,
pacnpeoenumenbHo20 C8OUCMEA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpobW Kak CrocoOe 3amucud  4YacTH  BEJWYHWHBI.
OObikHOBeHHBIE 1poOu. [IpaBuibHbIE U HeNpaBWiIbHBIE JpoOu. CMelanHas 1poOb;

! 3)_'(6013 " JaJjie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUC KOTOPLIX MPOBOAUTCSA B O3HAKOMUTCIBHOM 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. Cokpawenue opobdei. 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 Japooeit. IlpencraBieHue AecATUYHOH ApoOH B BHUJIE
OOBIKHOBEHHOH. M300paskeHne NecATUYHBIX ApoOeil TouKaMH Ha YHCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEH.

Apudmernueckue JEHUCTBUSA C  JECATUYHBIMH  ApoOsimMu.  OxpyeneHue
oecamuyHvlx 0pooell.

Pemenne TeKCTOBBIX 32124

Pelienrie TEKCTOBBIX 3a/1au apuPMETUUECKUM CIOCOOOM. Peutenue noeuveckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOA*CHBIX apuanmos. Vicnonb30BaHue pu
pelieHuu 3aaa4 TabJuIl U CXEM.

Pemienne 3amad, coaep)kaliuxX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI:
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€ TAOIUII, CTOJOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsgueie npencrasineHus o Gpurypax Ha IiaIOCKOCTU: 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 ¢ MTOMOIILIO TPAHCIIOPTHUPA.

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

N3o0paxxenune ¢uryp, B TOM 4YHUCle Ha Kierdatoil Oymare. [locmpoenue
KOH@pueypayuii u3z yacmet npsamou, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
bymaee. Vlcionb30BaHNE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[lnomanar NOpsIMOYroJibHUKA YW MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, HM300pakEHHBIX Ha KieT4aTol Oymare.
EnnHuiel uamepenus miomaiu.

Haenaonvie npedcmasnenus o npocmpancmeenHulx Queypax: npamoy20ibHbull
napannenenuneo, Kyo, MHo202paHHuku. M3obpasicenue npocmeiuux MHO202PAHHUKOS.
Pazeéépmku xyba u napannenenuneda. Cozdanue mooenell MHO20SPAHHUKOS (U3
bymazu, npo8oIOKU, NAACMUIUHA U Op.).

O06vém npsamoy20abH020 napaiieienuneda, kyoa. Eounuyv usmepenus 06véma.

6 KJIACC

Hamypanvnsie uucna
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Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIAMH.
YuciioBbIE BBIPAXKEHHUSI, IOPSAJOK JEHCTBUM, UCIIOIb30BaHUE CKOOOK. Mcnonp30Banue
NP BBIYUCIICHUAX TEPEMECTUTEIHHOTO M COYETATEIILHOTO CBOMCTB CIIOKEHUS U
YMHOXEHHS,  pacnpeoerumenvHo2o  ceolcmea  ymuoodwcenus.  OKpyrieHue
HaTypaJlbHbIX YHCEIL.

Jenutenu u KpaTHbIE YHUCIA; HAUOOAbWUL O0OWUll Oerumenb U HauMeHbuiee
obwee kpamuoe. [lenumocms cymmul u npouzeeoenusi. Jlenenure ¢ oCTaTKoM.

Jlpoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue IapoOei.
CpaBHeHue U ynopsiouuBaHue aApoOei. PemieHue 3agady Ha HaXOXKIEHUE YACTU OT
[EeJIoro M LeJoro mo ero yactu. JpoOHOe 4dYHMCIO 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 OTHOIICHWH. Macwmab, TpONOpIus.
[IpumeHeHne nponopurid PY PEIICHUH 3aa4.

[Tonarue npoueHTa. BerauciaeHue nporeHTa OT BEJIMUUHBI U BEJIMYUHBI MO €&
MPOIEHTY. BbIpaxkeHue MNPOIEHTOB NECITUYHBIMU ApoOsmu. Permenue 3amad Ha
MPOIEHTHI. BeIpakeHNEe OTHOIICHUS BEJIMYUH B MPOICHTAX.

Ilonosicumenvusvie u ompuyamenvHvle Yucia

[TonoxuTenbHble W OTpULATENbHBIE uucna. Llenpie uyucna. Moodyne uucna,
eeomempudeckas uHmepnpemayusi Mooyas 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.

bykeennvie ¢vipasrcenusn

[Tpumenenue OyKB AJi 3alMMCU MATEMATUYECKUX BBIPAXKCHHUHN U MPEIOKEHUH.
CpoiicTBa apu(pMETUUYECKUX JEHUCTBUN. bDyKeeHHble GblpajyceHus 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. Pewtenue nocuueckux
3a0au. Pewenue 3a0ay nepebopom 8cex 03MONHCHBIX 8APUAHMOB.

Pemiennie 3amay, cojaepiKalluX 3aBUCHUMOCTH, CBSA3BIBAIOIIMX BEIUYHHBI:
CKOPOCTb, BPEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTEILHOCTb,
BpeMsi, 00bEM paboThl. EAMHUIIEI HM3MEpPEHHUs: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBSA3b MEXKy SIUHUIIAMHU U3MEPEHUS KaXK0W BETUIUHBI.

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

Cocmasnenue 6yK8EHHbIX 8bIPANCEHUL NO YCILOBUIO 3A0aUU.

[IpencraBieHne MaHHBIX C TOMOINBIO Tabmuil u guarpamm. CronOyaTeie
TUarpaMMBbl: YTEHUE U MIOCTPOCHHE. UTeHHE KPYTOBBIX HArpamMM.

Haznaonaa zeomempus

Harnsagasie mpeacTaBieHus o purypax Ha TUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, yroJI, JOMaHasi, MHOTOYTOJIbHUK, YeTHIPEXYTOIBHUK, TPEYTOBHUK, 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 YIIOB C TIOMOIIBIO TpaHCHopTupa. Bumbl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
4eTBHIPEXYTOILHUKOB. [IpSAMOYTONbHUK, KBaapaT: UCIOIL30BaHUE CBOWCTB CTOPOH,
yIJI0B, TUaroHanei. Mzoopasicenue ceomempuyeckux pueyp Ha HenuHOBAHHOU bymaze
C UCNOIb308AHUEM YUPKYIA, JUHEUKU, YeoabHUKa, mpancnopmupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBHUKA. [loHATHE TUTOMAIN (DUTYPHI; SAMHHIIBI H3MEPEHUS
miomaay. [Tpubmmkénnoe nsmMepenne wionaan GuUryp, B TOM YHCIe Ha KBaIpaTHON
ceTke. [Ipubnudicénnoe usmepenue ONUHbL OKPYICHOCIU, NIOWAOU KpYed.

Cummempusi: YyeHmpanibHas, ocesas u 3epKanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX pu2yp.

Haznaouvie npeocmasnenus o npocmpancmeeHtvlx pueypax: napasienenuneo,
KyO, npusma, nupamuod, KOHYc, yunuuop, wap u cgepa. Hzobpadxcenue
npocmpancmeenuvix gueyp. Ilpumepvl pazeépmox MHO20SPAHHUKOS, YUTUHOPA U
konyca. Cozdanue mooenell NPoCMpaHcmeenuvix gueyp (U3 Oymaeu, npoeoJIoKuU,
NIACMUIUHA U OD.).

Honamue o06véma, eounuyvt uzmeperus o006véma. OOLEM NPAMOY2ObHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Henn u3yyeHusi y4eOHOro Kypca

AnreOpa sBISIETCS OJHMM U3 ONOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4YE€HUE JPYTrUX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOro, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JJI ITPOIOJKEHUS 00pa30oBaHus U
B MOBCEIHEBHOW >XHW3HU. Pa3zButre y 0O0y4arolMXcCs HAy4YHBIX MPEACTaBICHUN O
MIPOUCXOKICHUU
U CYUIHOCTH airedpandyeckux aOCTpaKIHid, CrocoOe OTpaKeHUs MaTeMaTHYeCKOM
HayKOW SIBJICHHMI U TPOILIECCOB B MPHUPOJAEC U OOIIECTBE, POJIM MATEMATHYECKOIO
MOJICTUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUJICHUS, HEOOXOAUMBIX IS afanTallid B
COBpeMEHHOM IudpoBoM oOmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3zoM
oOecrieunBaeT  pa3BUTHE€  yMEHUS  HaOMOIaTh,  CpaBHUBATh,  HAXOAUThH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS U BBIBOABIL, (HOPMYIUPOBATH
yrBepkaeHua. OcBoeHHe Kypca anreOpbl O00ECIEUYMBAET Pa3BUTHE JIOTHYECKOTO
MBIIUICHHUS OOYy4YaloIIMXCA: OHM HCHOJB3YIOT JIENYKTUBHBIE U HWHIYKTHUBHBIC
paccyxJieHus, o0o0OIIeHrne W KOHKpETU3alHio, abCTparipoBaHWE U aHAJIOTHIO.
OOyuenue anreOpe mOpeAnojaraeT 3HAYUTEIbHBIA O00BEM  CaMOCTOSITEILHOMN
JEeATEeNbHOCTH  OOydYarouuxcsi, IMO3TOMY CAaMOCTOSITEJIbHOE  pEIIeHHE  3ajay
€CTECTBEHHBIM 00pa3oM SIBJISIETCS peau3aldei JAeSTEeIbHOCTHOTO MPUHITUIA
o0yueHwus.

B crpykType mnporpamMmbl yueOHOro Kypca «Airedpa» OCHOBHOM IIIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEpXkKaTeNbHO-METOANYEeCKe JuHuM: «Yucna u
BBIYUCIICHUSY; «AJIre0pandecKkue BhIpaKEHUs; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COIEPKATENBHO-METOAUYECKUX JTUHAN Pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET U3YYEHHUS] Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch |
B3aMMO/JICUCTBYSI C IPYTHUMU €r0o JUHUSIMHU. B Xo/e u3ydeHus Kypca oO0ydaronumcs
MPUXOJUTCS JIOTUUECKU PACCYXKJaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ ATUM 11€51€CO00pa3HO BKJIIIOUUTH B MPOrpaMMy HEKOTOPBHIE OCHOBBI
JIOTWKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/elibl MAaTEMAaTUUECKOTO 00pa30BaHus U
CIIOCOOCTBYIOLIME  OBJAJACHHIO  OOYyYarOUIUMHUCA  OCHOB  YHHBEPCAIBHOIO
MaTeMaTUYECKOro si3bika. Takum 00pa3zoM, MOKHO YTBEPIKIATh, YTO COJIEPKATEIHLHON
U CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxanue JuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOM ISt
JTATbHEUIIIETO HW3yYCeHHUs] MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYarONIUXCS
JIOTUYECKOTO MBINIIEHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BAThCS aNTOPUTMAMU, a
TaK)Ke€ TMPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIsi MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATIbHBIMU U
UpPpalMOHATBHBIMU YUCIaMH, GOPMHUPOBAHUEM MPEICTABICHUNA O ACHCTBUTEIHLHOM
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qucye. 3aBepiieHue OCBOCHUS YUCIOBOM JIMHUN OTHECEHO K CTapIleMy 3BeHY OOIIero
o0pa3oBaHus.

Conepxanue IByX anreOpanyecKkux JUHUN — « AnreOpanuecKkue BRIPKCHU» U
«YpaBHEHUs] M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaAIOIIMXCS
MaTeMaTUYECKOro armapara, HEeO0OXOJUMOIo JUisl pelieHus 3ajlad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuan TPYIIHUPYETCS BOKPYT PaIllMOHAIBHBIX BBIpAXKEHUH. Anredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATHUKHU KAK SI3bIKA JJISI IOCTPOCHUS MATEMATHYECKUX
MOJICIICH, OMUCAHUs TPOIECCOB U SIBICHHWM pealbHOro Mupa. B 3amaum oOydeHus
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 crenmUUYeCKUi 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
OTMMUCAHUSI U HCCIEIOBAHUSI Pa3HO-00pPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJEC U
obmectBe. M3ydyeHue 3TOro marepuaia CIioCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIOBECHBIE, CHUMBOJIMYECKHUE, Tpaduyeckue, BHOCUT BKJIaJd B (POpMHUPOBAHUE
MPEACTABICHUN O POJIM MATEMATHUKH B PA3BUTUHU [IUBUJIA3ALIMU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TuTaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYACT CJCAYIONINEC OCHOBHBIC pa3/elibl COACPKAHUS:
«Yrcma W BBIUYUCIICHUS», «ANTeOpanyecKue BBIpOKEHUS», «YpaBHEHUS U
HEpaBEHCTBAY, « DyHKIIHNY.

VYueOHbIil MaH Ha u3ydeHue ainreOpel 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 yu4eOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u évtuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHBIE M JECSATHYHBIC, MEpexoi OT OJHON (OopMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBHOrO 4YHCJa, 3alKuCh, CpPaBHEHUE,
YHOOpPAIOYMBAHUE  PAIIMOHANBHBIX  uyucel.  ApudMeThdyeckue  JEeUCTBHUS  C
palMOHAJIBHBIMU 4YKCiIaMU. PelieHue 3amad u3 peajsbHOW IMPAKTUKM HA 4YacTH, HA
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TpoOu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeleM: ONpe/esieHrne, mnpeoOpa3oBaHuUE
BBIPAKEHUI HA OCHOBE OIPEICIICHHUS, 3aMUCh OOJIBIINX YUCE.

[IpoueHTsl, 3anKuch TPOLEHTOB B BUJE ApOOU U IpoOU B BUJE MPOLIEHTOB. Tpu
OCHOBHBIE 33J1a4¥ HA IPOLICHTHI, PEHICHUE 3a/1a4 U3 PEAIbHOW MTPAKTUKH.

[IpuMeHEHNE  NPU3HAKOB  JEIUMOCTH,  PAa3lOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCHMMOCTM, B TOM  4uCJe TMpsaAMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMeHHOH. JlomycThmbie
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
MPUBEIEHUS OJIOOHBIX CJIaraeMbIX.

CBoNiCTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. CllO)K€HHE, BBIYMTaHUE,
YMHOXXEHHE MHOTOYWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI U
KkBagpaT pasHoctd. DopMyna pa3sHOCTH KBaApaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOKHTEJIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHMs, IMpaBuia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUMU.

JIuHeliHOE ypaBHEHME C OJHOW TEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHUE JUHEHHBIX ypaBHEHU. COCTaBIIEHHE YPABHEHUH IO YCJIOBUIO
3a7a4yu. Pelienue TeKCTOBBIX 3a/1a4 € TOMOIIBI YPABHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux?. Cucrema IByx
JVHEWHBIX YPAaBHEHHWM C JBYMsS II€pEMEHHBIMHM. PemieHue cucTeM ypaBHEHUU
coco0OM MOoJICTaHOBKH. [IprMepbl pelieHns] TEKCTOBBIX 33/1ad C MOMOIIbI 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 KOOpPJIMHATHOM TuiockocTu. [Tpumepsl rpadukoB, 3ananubix Gopmynamu. Yrenue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue dynkimm. 'paduk Gynkmmuu. CoiictBa dhyHkiwmil. Jlnnelinas GyHkius,
e€ rpaduk. ['paduk pynkuun y = kX + b. I'pagpuueckoe pewrenue nunetinvix ypasnenuii
U cucmem JUHEUHbIX YPAGHEHULI.

2 351ech U asiee KypcUBOM 0603HAUEHBI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAMTCS B 03HAKOMMTEILHOM ILaHe. Ileparor
CaMOCTOSATENIFHO OTIPEIeNsIeT 00hEM U3ydaeMOro MaTeprania.
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8 KUIIACC

Yucna u eévluucnenusn

KBaapatHeiii kopeHb u3 uucna. [lomamue 06 uppayuoHaibHOM Hucie.
Lecamuunvie npubaudicenuss uppayuonanbHvlx yucen. CBOWCTBA apHUPMETUUECKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BAHMIO YHCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. /[elicmeumenvHbvle YUCad.

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

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3IoKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckod apoowu.
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHME, JeJeHUE anredpandeckux  JApoOei.
PanronanpHbie BRIpaXKEHUS U UX ITpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBaapatHoe ypaBHeHHe, (popMysia KOpHEW KBaJIpaTHOTO ypaBHEHUS. Teopema
Buema. Pemienne ypaBHeHUH, CBOIAIIMXCS K JMHEMHBIM U KBaJgpaTHbIM. [Ipocteimue
JIPOOHO-pAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayus ypagHenuii ¢ 08yMs NEPeMEHHbIMU U CUCEM
JIUHEUHbIX  YPABHeHull ¢ 08yMs nepemeHHvimu. IlpuMepbl peElIeHHs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a71a4 anreOpandeckuM CliocOOOM.

HucioBble HEPABEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEeHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynxkuyuu

[Tonsitue pynkiuu. O6macTh ONpeaesieHus 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Crnioco6sl 3a1anust GyHKIUN.

['padux bynkuum. Yrenune cBoiicTB pyHKIMU 110 €€ rpaduky. [Ipumepst
rpa@ukoB (GYHKIHA, OTPaXKaOIIUX peajJbHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSAMYIHO U OOpaTHYH MNPONOPIMOHATBHBIC
3aBHCUMOCTH, MX rpaduku. Oynknun y = X2,y = X3,y = VY =—x- I'paghuueckoe

peuienue ypasHeHul U CUcmem YpaeHeHul.

9 KJIACC

Yucna u evluucienus

JlecTBUTEIbHBIE YHCJIA

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

CpasHenue — OelicmeumenbHblX — Yucen, apugmemuyeckue  Oelucmeus ¢
OeticmeumenbHbIMU YUCTAMU.

H3mepeHus, NpUOJIMKEHU, OLEHKH
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Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA, AJIUTEIBHOCTh MPOLECCOB B
OKPY’KAIOLIEM MHpE.

[TpubmmkénHoe 3HAYCHUE BEIMYUHBI, TOYHOCTHh NMpuOMmKeHus. OKpyTiieHne
yucen. [[pukuaka v orieHKa pe3yJIbTaTOB BIYUCIICHHIA.

Ypasnenusa u nepagencmea

YpaBHeHHs € OHOH ITepeMEHHOM

JInneriHoe ypaBHeHUE. Penienrue ypaBHEHUM, CBOASIINXCS K JTUHEHHBIM.

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

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIOM.

CucreMbl ypaBHeHUI

VYpaBHeHUEe ¢ ABYyMs 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. [paduueckas
MHTEPIIPETALs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3a7a4 aJireOpandecKuM CIiocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne JMHEWHBIX HEPABEHCTB C OJHOM IlepeMEHHOW. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wHTEpmperanis HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

Dynxkuyuu

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

I'paduku G yHKIMIA: y = kx, y = kx + b, y = X2,
y = \/’x, y= ;I/I HX CBOMCTBA.

Yucnoewvie nocneoosameibHOCMU

OnpenesieHue U COCOOBI 32IaHUST YMCJIOBBIX MOCJI€EI0BATEILHOCTEH

IToHaTHEe 4YHCIOBOM MOCIEAOBATEIFHOCTH. 3aJJaHHE I10CJICA0BATEIHLHOCTH
pekyppeHTHOH (opmysioi u popmymoit N-ro wieHa.

ApudmeTHdeckasi 4 reoMeTpUYecKasi MPOrpeccuu

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

H306padicenue wieHo8 apu@memuyeckon U 2eoMempudeckoll npocpeccuil
MOYKaAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHEUHbIL U IKCNOHEHYUANbHBIU POCI.
Crnooichble npoyenmoi.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBI

Henn u3yyeHusi y4eOHOro Kypca

O6mue uenu nzydenus yueoHoro kypea «I'eomerpusi» npeacrasieHs B [IOOIT
OOQO. Onu 3aKiIYarOTCs, MNPEXKIEC BCEro B TOM, YTO Ha YpPOKaX TIE€OMETpPUU
oOydJaromuiicss y4uTCcs MPOBOJAUTH JOKa3aTeJIbHbIE PACCYXICHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHHUSI, JOKa3blBaThb HCTUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOIO», OTIUYAThH
CBOMCTBAa OT NPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC yTBEpKIeHUA. B oOydeHnm
YMEHHUIO PACCYXKJaThb COCTOMT BaXHOE BOCIHUTATEIBHOE 3HAYEHUE U3YUYCHUS
r€OMETPHUH, NPUCYIIIEC UMEHHO OTEUECTBEHHON MaTeMaTUYECKON IIKOJIE.

BTopoii uenpt0 HM3y4eHHUS] TEOMETPHUM SIBJISICTCS HCIOJIB30BAaHHUE €€ Kak
MHCTPYMEHTA MpPU PEIICHUM KaK MaTeMaTH4YECKHX, TaK W MPAKTHUUECKUX 3a/ad,
BCTPEUAIOIINXCS B PEATBHOM KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTEIbHAS
JUHUS B M3YYEHUU TE€OMETpUM B IIKose. J[JIE 3TOro y4YUTEN0 PEKOMEHIYETCS
noa0UpaTh 3aJa4yd MPAKTUYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUHUTh
0oOy4Jaronuxcsi CTpPOUTh MaTeMAaTUYECKUE MOJIETTU PEAbHBIX KU3HEHHBIX CUTYaIUM,
MPOBOAUTH BBIYMCICHUS W OIICHUBATh aJEKBATHOCTH IIOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxXHO MOMYEPKHUBATHh CBSI3M TEOMETPUM C JPYTUMH TMPEAMETAMU,
MOTHBHUPOBATh HCMOJB30BaTh OMNPEJCICHUS TEOMETPUUECKUX (PUTYp U MOHSTHUH,
JEMOHCTPUPOBATH TPUMEHEHHE MOTYYCHHBIX YMEHUN B (DU3UKE U TEXHUKE. ITU CBSI3U
HanOoJee IpKo BUIHBI B TeMax «BekTopb», « TpUTOHOMETPUYECKUE COOTHOIICHUS,
«Metoa koopauHat» u «Teopema [Tudaropay.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CormacHo yuyeOHOMYy TulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CIIEAYIOIIME OCHOBHBIE Pa3leibl COACPHKAHUS:
«I"eomeTpuueckue GUTyphI U UX CBONCTBaY, «VI3MepeHre reoMeTpruuecKuX BEeTNIUHY,
a Takke «JlekapTOoBbl -KOOpAMHATBI Ha IUIOCKOCTW», «Bekropel», «/IBrkKeHUs
miockocti» U «IIpeobpazoBaHus o100us.

VYyeOHbIl MIIaH TpeaycMaTpUBAET U3yuyE€HHUE T€OMETPUM Ha 0A30BOM YpOBHE,
UCXO/IA U3 HE MeHee 68 yueOHbIX 4YacoB B yueOHOM rojly, BCEro 3a TpHU rojia 00yyeHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

HavanpHble oHsATHS TeomeTpuu. Touka, npsimas, OTPE30K, Jiyd. Yroi. Busael
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yriaoB. BeprukanbHble HW  CMEXHbIE yrabl. buccekrpuca yrima. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHOCTh U NEPHIEHAUKYISIPHOCTD MPSMBbIX.

Cummempuunvie puzypol. Ochosnvle céoticmea oce6oti cummempuu®. IIpuMepb
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHogHble NOCMpoeHUs ¢ NOMOWBIO YUPKYJISA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Meanana, OuccekTpuca, ux cBorcTna. PaBHoOe1peHHbBIN
Y PaBHOCTOPOHHMI TpeyroJibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa ¥ IPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M NpU3HAKU MAPAUIETBHBIX NPpAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
Brenrnue yriel TpeyroJibHUKA.

[IpsAMOyTONIbHBIA ~ TPEYroiabHUK. (CBOWCTBO MEIHWAHBI  IPSMOYTOJIBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K TUNOTEHY3€. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TpeyroJabHUKOB. [IpSAMOYTOIbHBINA TPEYTONbHUK C YoM B 30°.

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

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

OKpy>KHOCTB U KPYT, XOpJa U JUaMeTp, UX CBOKCTBA. B3auMHO€E pacnoioxkeHue
OKpyXHOCTH M mpsmoil. KacartenbHass m cekymas K OKpYyXHOCTH. OKpy>KHOCTb,
BIIMCAHHAS B YroJl. BrincanHas v onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero npusHaku U cBOMCTBa. YacTHbIE
cllyyad TapajiesorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBajapar), UX MPU3HAKU H
cBoiictBa. Tpameuusa, paBHOOOKass Tpamenusi, €€ CBOWCTBA W NPHU3HAKH.
[IpssMoyTosTbHAS TpareIusl.

Memoo yosoenus meduanvl. Llenmpanvruas cummempust.

Teopema Paneca u meopema o nponopyuoHalbHvix ompeskax. CpeaHue JINHAN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

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

CpoiicTBa mIomanei reomerpudeckux ¢Guryp. DopMynbl IS TUIOMAIH
TPEYroJibHUKa, Mapamienorpamma, pomOa u Tpaneuuu. OTHOIIEHHE IUIoLaAeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

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

CuHyc, KOCUHYC, TAHT€HC OCTPOTO YTJia MPSIMOYTOJBHOTO TPEYTroJbHHUKA.

3 3ech 1 asee KypcMBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTENbHOM miaHe. Ieparor
CaMOCTOSTEINILHO OTPENeNIIeT 00bEM U3yd4aeMOro MaTepHaa.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETpUUYECKHE (DYHKIIMHU YTIIOB
B 30°, 45° u 60°.

BnricanHble M LEHTpabHBIE YIJIBI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOW. YTJbl
MEXAY XOpJAaMH M CEKyUIMMHU. BrucaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHUKHU.
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 0mpe3Ko8 Xopo, meopembvl 0 NPOU3BEOEHUU OMPE3K08
ceKywjux, meopema o Keaopame KacameabHOLL.

Bektop, gmmumHa  (MOAYJb) — BEKTOpA,  COHAIPaBJIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HaIlPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BEKTopamMu. PasjiokeHue BeKTopa IO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE [IIs1 HAXO0XKJICHUSI JUIUH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YpagHenus npsamol U OKPYKHOCTH B
KOOPJIMHATAX, MEPECEYEHUE OKPYKHOCTEM M NpsAMbIX. MeTron KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. | 'pagycHas U paauaHHas

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

Hsuoicenus naockocmu u GHympeHHue cummempuu gueyp (remeHmapHbie

npeocmasnernus). Ilapannenvruiti nepenoc. Ilosopom.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YVUHEGHOI'O KYPCA
«BEPOATHOCTbB U CTATUCTUKA» 7-9 KIIACCBI

Henn u3yyeHusi y4eOHOro Kypca

B coBpeMenHoM upoBoM MUpe BEPOSITHOCTh M CTATUCTHUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPUIOKEHUN, TaK U UX
posii B oOpa3zoBaHuU. Kaxkplil 4eIOBEK MOCTOSSHHO NMPUHUMAET PEIICHHS Ha OCHOBE
MMEIOIIHNXCS Y HETO JaHHBIX. A JJiT 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX
HeJOCTaTKa WM u30bITKa HWHGOpPMAlUMKU HEOOXOJUMO B TOM YHCIE XOPOILIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbllIeHne. IMeHHO mosToMy
OCTpO BCTajga HEOOXOIMMOCTh c(opMUpOBaTH y OOYyYalOIIUXCS, B TOM YHCIE
oOyuaroruxcst ¢ 3I1P, (yHKIMOHATBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B CeOsl B
KaueCTBE HEOTHEMJIEMON COCTABJISIOMIEN YMEHHE BOCHPUHUMATH U KPUTHYECKHU
aHAJIM3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSATHOCTHBIA XapakKTep MHOTMX pEaJbHbIX MPOLECCOB U 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 yueOHOTOo Kypca «BeposiTHOCTH M CTaTUCTHUKA»
OCHOBHOM IIKOJIbI BBIJIETIEHBI CIEAYIOLINE COJIEPHKATEIbHO-METOAUYECKUE JTUHUH:
«IIpencraBneHne NaHHBIX U OMUCATEIbHASL CTATUCTUKAY; « BEpOSITHOCTBY; « IEMEHTHI
KOMOUHATOpUKN»; «BBegenue B Teopuro rpadosy.

Copnepxxanue nuHum «llpeacraBieHne NaHHBIX U OMUCATENbHAs CTATHCTHKA»
CITY’KUT OCHOBOM 711 (POPMHUPOBAHUS HABBIKOB PaObOTHI ¢ UH(pOpMAIUE: OT YTEHUS U
MHTEpOpeTalun MHGOPMALIMK, MPEICTABIEHHON B Tal0iauuax, Ha AuarpamMmax u
rpagukax g0 cOopa, MNPEACTaBICHUS W aHalIKM3a JaHHBIX C MCIOJb30BAHHEM
CTaTUCTUYECKUX XapaKTePUCTUK CpPEJHUX M paccenBaHus. Paboras ¢ JaHHBIMW,
oOyuaroruecst ¢ 3[1P y4yaTcsi cuuThIBaTh U UHTEPIPETHPOBATH JTAHHBIE, BHIJIBUTATD,
apryMEHTHUPOBaTh M KPUTUKOBATH NPOCTEHUIINE THUMNOTE3bl, Pa3MBIIUISATh HaJl
(dakTOpamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, M OIICHMBaTh UX BIMSIHUE Ha
paccMaTpUBaeMbI€ BEJIMUYMHBI U TTPOLIECCHI.

NHTYUTUBHOE TMPEICTABICHUE O CIYYaMHOM HM3MEHYMBOCTH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3Y4YEHUS
Teopun BeposiTHOocTed. bombinoe 3nauenue st odygarontuxcs ¢ 3I1P 31eck nmeroT
MPaKTUYECKUE 3aJaHUsl, B YaCTHOCTH OIBITHI C KJIACCUUYECKUMU BEPOSTHOCTHBIMU
MOJEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MpaBaONOg00Usl CIy4yalHOTO
coobiTus. [lpu u3ydyenun kypca oOyvarommuecs ¢ 3I1IP 3HakoMsTCS C TIpOCTEHIITUMU
METOJJaMH  BBIYUCIICHUS  BEPOATHOCTEM B  CIyYallHBIX HOKCHEPUMEHTaxX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  UCXOJIaMH, BEPOSITHOCTHBIMU  3aKOHAMH,
MO3BOJISIONIMMUA CTaBUTh M pemIaTh 0oJiee CIOXKHBIE 3amadu. B Kypc BXOMST
HayajbHbIE TPEACTABICHHUS O CIyYallHBIX BEJIMYMHAX W HUX  YHUCJIOBBIX
XapaKTEPUCTHKAX.

24



Taxxe B paMKax 3TOro Kypca OCYLIECTBIIIETCS 3HAKOMCTBO OOy4aroOIUXCs C
3[IP ¢ MHOXECTBaMM M  OCHOBHBIMM  OIN€palMsIMH  HaJl MHOXECTBaMH,
paccMaTpUBAIOTC INPUMEPHl NPUMEHEHWs] Ul peleHus 3aaad, a Takke
HCIIOJIb30BAHUS B JPYIMX MATEMAaTUUYECKUX Kypcax M yUeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax uzydaercss Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIN
BXo#saT pazgensl: «lIpenctaBneHue AaHHBIX UM ONUCATENbHAsi CTaTUCTUKAY;
«BeposTHOCTEY; «dNeMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teopuio 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 TaOMUll, AHarpamm, rpadukoB. 3amoIHEHHE
TaOJUIl, YTEHHUE U TTOCTPOCHHUE AUArpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX IpoieccoB. M3Biedenne nHGopManuu U3 AUarpamm u
Ta0JINII, UCIIOH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OnucartenbHasi CTATUCTUKA: cpeaHee apudMeThyeckoe, MeauaHa, pa3Max,
HauOoJplllee W HaWMEHbIlIee 3HAa4YeHUsT HaOOpa YHCIOBBIX JaHHBIX. I[IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

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 eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. [lpeocmaenenue o ceasnocmu epagha. Llenu u yukael. Ilymu 6
epaghax. O6x00 epagha (3unepos nymw). llpeocmaenenue 06 opueHmupo8aHHOM
epaghe. Pewienue 3a0au ¢ nomowpio epagos.

8 KJIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMM, TpadUKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBa, TMOAMHOXecTBO. Omnepanuu  Haf
MHOKECTBaMU: O0ObEIUHEHUE, MepecedeHune, aonoaHenue. CBOMCTBa onepanui Haj
MHOKE€CTBAMU: MIEPEMECTUTENBHOE, COYETATENBHOE, pacrpenenuTenbHOE,
BKJIIOUeHMs. Vicnosib3oBaHue rpaduuecKoro MpeACTaBICHHUs] MHOYKECTB ISl OTIUCaHUs
peabHBIX MPOIECCOB U SABJICHUMN, IPU PEILICHUH 3a]1a4.

Uszmepenue pacceusanus oaumwix. [Jucnepcus u cmanoapmHoe OMKIOHEHUE

4 31ech M lasiee KypCHMBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEIbHOM miaHe. ITegaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00hEM U3ydaeMOro MaTeprania.
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YUCI08bIX HAOOPOB. [luazpamma pacceusanus.

DnemeHTapHbIe COOBITHSI  CiydaiiHoro ombiTa. CiydailHeie  COOBITHS.
BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMU.
Crnydaiinpiii BEIOOpP. CBSI3b MEXIY MAJOBEPOSTHBIMHU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE M HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCIb NYMU, CYUieCmeo8anue ucsaell
BEPUIUHDL, CB5A3b MENHCOY UYUCTIOM GepUiUH U duciom pébep. lIpasuno yMHON*CEHUS.
Pewenue 3a0au ¢ nomowwiro epaghos.

IIpomusononooxcuvie codvimus. Juacpamma Oiinepa. ObveouHnenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyra  crodcenus
geposamuocmell. Ycnosnas eepoamuocmoe. Illpasuno ymnoocenusn. Heszasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3aoau Ha
HAXO0JICOeHUe 8ePOSIMHOCIeEll C NOMOWbIO 0epesa CAYYAUHO20 IKCHepUMeHmd,
ouazpamm Jinepa.

9 KJIACC

[IpeacraBnenue JaHHBIX B BUJIE TAOJIUIIL, TUarpamMm, rpauKoB, UHTEPIIPETALIUS
JTaHHBIX. UTeHUE U OCTpOCHUE TabJIHII, Tuarpamm, rpakoB Mo peajbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueraHus U YHUCIO COYETAHUU. TpeyeonbHuK
llackana. Pemienue 3aaa4 ¢ UCIOJIb30BAHUEM KOMOWHATOPHKH.

l'eomempuueckas eepoamuocmo. Cnyyainviii 8bl00p MOYKU U3 Queypbl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 02U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust uCnbITaHUK A0 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BepositTHocT coObITHI B cepun ucnibiTanuii bepryu.

CnydailHasgs BeIMYMHA M PACHpPENEIICHHE BEpOsATHOCTEW. MareMarnueckoe
OXuJaHue u nucnepcus. [IpuMepbl MAaTEMAaTUYECKOTO OKUAAHUS KAK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHHUS BEIMUMHBI. MaTeMaTuuecKoe 0KUIaHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[Tonarue o 3akoHe OoJsbIIUX yuces. M3MepeHue BeposSITHOCTEH C MOMOIIbIO
gacToT. PoJib 1 3HaUE€HME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

IIpyMepHBbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHNE OLIEHKHA JOCTUKEHUWM IUIAHUPYEMBIX PE3YIbTATOB OCBOCHHS
y4eOHOTO0 MpeaMeTa IPOBOAUTCS B (OpME TEKYIIETO U pyOeKHOTO KOHTPOJISI B BUJIE:
KOHTPOJbHBIE PabOThl, CaMOCTOSITeJIbHBbIE pal0OThl, 3a4eThl, MaTEMaTHYECKHE
JTUKTAHTBI, TPAKTUYECKHe pabOThl, MHUCHMEHHBIA OTBET M0 WHIUBHUIYaJIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuaromuxcst ¢ 311P Bo3MoxkHO n3MeHeHHe (POPMYIUPOBKH 3aTaHUI Ha
«TIOIIATOBYIOY, aAaNTAINIO MIPEAJIaraeMoro 00yJaroIIeMyCsl TECTOBOTO (KOHTPOJIBHO-
OIIEHOYHOT'0) MaTepuaia: HMCHOJIb30BAHUE YCTHBIX W NUCbMEHHBIX HMHCTPYKIUH,
YOPOIIEHUE JITTMHHBIX CIOXKHBIX (DOPMYIUPOBOK MHCTPYKIIUN, PEIIEHUE C OMOPON Ha
anropuTM, oOpasell, UCMOJIb30BAaHUE CIIPABOYHON MH(GOPMALIIH.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O [TIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMA K O0yYEHHIO MaTeMaTHKE U IICJICHANPaBICHHON MO3HaBaTEIbHOM
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH 4Ye€pe3  MPaKTHUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCA
y IPYTHUX JIIOEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM JICHCTBOBATh
B OTCYTCTBHE rapaHTHl ycIiexa;

cnocobHocTh oOyuaromuxcst ¢ 3[IP k oco3HaHWio cBoMX JeDUIIMTOB H
MIPOSIBJICHUE CTPEMJICHHS K UX IIPEOJIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHUE CTaBUTh JIOCTHXKUMBIE 11EJIH;

YMEHHUE pa3inyarh Y4yeOHbIE CHUTyalldd, B KOTOPBIX MOKHO JEHCTBOBaTh
CaMOCTOATENIbHO, W CHUTyalluM, TJI€ CJEAYyeT BOCIOJIb30BAaThCS CIPABOYHOU
nH(OpMaIMEeH W APYTUMH BCIIOMOTATEILHBIMH CPE/ICTBAMH,

CHOCOOHOCTB MEPEHOCUTH MOTYYEHHBIE B X0/1€ OOYUEHHSI 3HAHUS B aKTyaJIbHYIO
CUTYyaIUIO (TIPU PELICHUH KUTEHCKUX 3aa4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUN);

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

METAIIPEAMETHBIE PE3YJIBTATBI

Ognaodenue ynueepcanbHolmu yueOHbIMU NO3HABAM ENbHHIMU OCUCHBUAMU:

YCTaHAaBJIMBAaTh  I[PUYMHHO-CICJACTBEHHBIE CBSI3W B XOJ€  YCBOCHMS
MaTeMaTHYECKOr0 MaTepraa;

BBISIBJIATD I€(PUIIMT JAHHBIX, HEOOXOAUMBIX JIJIsi PEUICHUS! MOCTaBJIECHHON
3a]1a4y;

C IOMOUIBIO YUHUTEJISI BBIOUPATH CIIOCO0 pElIeHUs] MaTEMaTUYECKOM 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHSATh M MpeoOpa3oBbIBATH 3HAKM M CUMBOJBI B XOJE pEUICHHS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh HCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

MOHUMATh U MHTEPHPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (HopM
IIPEICTABIICHHUS;

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO.

MOHUMATh U UCIIOIb30BAaTh MATEMAaTHUYECKUE CPEICTBA HATIIIAHOCTH (TpaduKH,
AuarpamMmbl, TaOJMIBI, CXeMbl M Jp.) IS WUIIOCTPAllMU, HWHTEPIpETaIHH,
aprymMeHTaluu.
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Ognaodenue YHU6epcaibHblMu yueoHvimu KOMMYHUKAMUGHHIMU
delicmeuamu:

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

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI pabOThI; paboTaTh B IPYIIIIE:
HaXOJuTh O0OIllee pelIeHHe M pa3peliath KOHQIUKThI Ha OCHOBE COIJIACOBaHUS
NO3UIMK U yu€Ta MHTEPECOB; CNyIIaTh NapTHEPA; PopMyIUpOBaTh, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MDIMKTOB MPU HATUYUHM PA3HBIX TOUYEK
3peHUs W pa3peliath KOHQJIMKTHI Ha OCHOBE Y4Y€Ta MHTEPECOB U MO3ULIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3WLMI0O W KOOPAUHUPOBATH €€ C MO3ULHSIMHU
MapTHEPOB B COTPYJHUUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHATh CBOIO YacTh PadOThl, JOCTUTaTh Kaue€CTBEHHOI'O pe3yJibTara U
KOOPJIMHUPOBATH CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/bI;

OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIUIA IPOYKT.

Osnaoenue ynugepcaibHbIMu y4eOHbIMU PECYSIAMUCHBIMU OCUCH GUAMU:

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

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

dbopmMynupoBaTh U yACPKHUBATH Yy4eOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJIeI0BAaTEIbHOCTD JCHCTBUIA;

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 €€ PEIlICHHUS;

CIMYaTh CHOCOO JACHCTBUS U €r0o pe3yJbTaT ¢ 3aJlaHHBIM 3TAJIOHOM C IIEJIbIO
0oOHapyKEeHHsI OTKJIIOHEHUI U OTJIMYMI OT 3TaJOHA.

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

MOHUMATh TPUYUHBI, TI0 KOTOPHIM HE OBLI IOCTUTHYT TPEeOyeMbIid pe3ysbTat
JeSTETPHOCTH, OMPEEATh MO3UTUBHBIC M3MECHECHHS M HAMpaBlICHUS, TpeOyromue
najabHerIel padoThl;

PETYIUPOBATH CIIOCOO BRIPAKEHUS IMOIIHA.

NPEAMETHBIE PE3YJIBTATDBI

Pe3ynbpTaThl 0cBOeHUs yueOHOTro mpeaMera «MaTtemaTuka (BKiIo4as ainreopy,
reOMETPUIO, BEPOSTHOCTh M CTAaTHCTHKY)», pacHpeleseHHble MO TojaM o0ydyeHwus,
bopMyIHpyrOTCA 10 MPUHIUITY 10OaBIEHUS HOBBIX PE3YJIbTATOB OT T'Ofa K rO/1y, yXKe
HA3BaHHBIE B MIPEIBIIYIINX F0JIaX MO3UINH, KaK MPABUJIO0, TOCIOBHO HE IIOBTOPSAIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYAHUIO BKJIHOYAIOT
pE3yNbTaThl MPEABIAYIIUX JIET).

TJIAHUPYEMBIE [TPEJMETHBIE PE3YJIbTATBHI OCBOEHUS TTIPUMEPHOA
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUS)

OcBoenue yuyebHoro kypca «Marematuka» B 5—6 KiiaccaX OCHOBHOM IIIKOJIBI
JOJKHO OOecreurBaTh JOCTHKEHUE CIENYIOUUX MPEeIMETHBIX 00pa3oBaTeNbHbIX
PE3yNbTATOB:

5 KUIACC

Yucna u evluucnenusn
OpueHTHPOBATHCA B MOHATHUSIX U ONIEPUPOBATh HA 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMU C HATYPaJIbHBIMU YU CIIAMU, OOBIKHOBEHHBIMU U JIECSITUIHBIMU IPOOSIMHU.

CpaBHUBATH U yHOPSIOYMBATh HATYpaJIbHBIC YUCJIA, CPABHUBATH B MPOCTEUIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECATUYHBIE APOOH.

CoOTHOCUTB TOUKY HA KOOPJIMHATHOU (YMCIIOBOM) MIPSIMOM C COOTBETCTBYIOIITUM
el UnciIoM U U300pakaTh HATypaJibHbIC YUCIIAa TOYKAMU Ha KOOPAMHATHOM (YUCIIOBOM)
MIPSMOM.

BolnonHATh  apupMeTHYECKUe JEUCTBHS C HATypalbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMH APOOSMU B IPOCTEUILUX CITydasiX.

BbINONHATE NPOBEPKY, TPUKUIKY PE3YJIbTaTa BHIYUCICHUI.

OxpyrasTh HaTypaidbHbIE YUCIA.

Pewenue mexkcmoewix 3a0au

Pemars TekcTOBBIE 3a7auu  apUPMETHUYECKHMM CIHOCOOOM M C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Ipu
HEOOXOJMMOCTH C HAIIPaBJISIIOIIEH TOMOLIBIO).

Pemates 3amaud, cojaepkaliue 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; [IEHa, KOJIMYECTBO, CTOUMOCTD (ITPU HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAIIUN).

Hcnonb30BaTh KpaTKue 3aUCH, CXEMBI, TaOJIUIbI, 0003HAYEHUs TIPU PEIICHUU
3azay.

[Top30BaTHCS OCHOBHBIMM €IMHHUIIAMHA U3MEPEHUS: LIEHBI, MACChI; PACCTOSIHUS,
BPEMEHH, CKOPOCTH; BBIPAKaTh OJHU EAWHUIBI BEIUYMHBI 4Yepe3 Apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIIPaBOYHYIO HH(DOPMALIHIO).

W3Bnekats wuH(OpMaIuio, MPEACTAaBICHHYI0 B TaOJuIle, Ha CTOJIOYATOMN
auarpamme, THTEpIPETUPOBATh MPEACTABICHHBIE IaHHBIE, UCIIOIb30BaTh JaHHBIE MPU
peLIeHUH 3aa4.

Haznaonaa zeomempus

[Tonp30BaThCA TEOMETPUUECKUMH MOHATUSMH: TOUYKA, MpsAMasi, OTPE30K, Iy,
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yToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTH, TpUMEPHI OOBEKTOB OKPYXAIOUIETO MHUpPA, UMEIOUMX (Qopmy
M3YyYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPH HEOOXOAMMOCTU IO BHU3YaJIbHOW OIOpPE,
CBA3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOIOYTOJIbHHUKAaMHU: YIOJI, BEpIIWHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: paJANyC, TUaMeTp, LIEHTP.

N300paxaTh H3yYEHHbIE TE€OMETPUYECKHE (UIypbl Ha HEJIMHOBAaHHOW U
KJIETYaTOM OyMare ¢ MOMOIUIBIO [IUPKYJISl U TMHEHKH (ITOCJIe COBMECTHOTO aHAIN3a).

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 KBaApaTa, MNpPSAMOYTOJbHUKA, QUIYD,
COCTABJICHHBIX W3 MPSMOYTOJBHUKOB, B TOM u4ucie (QUIYyp, HU300paKEHHBIX Ha
KJIeT4YaTon Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKHMMH €IMHHUIIAMH H3MEPEHUsl JUIMHBI,
IUIOUIA/IN; BBIPAXKaTh OJHU €AMHMIIBI BEJIMUUHBI Yepe3 Apyrue (mpu He0OXOAUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MHPOPMAIIHIO).

Pacno3naBaTh napasmienenunes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo TpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHMS MapajuleienuIiea, Kyoa.

Bbruncnsate 00b€M KyOa, mapaiienenurena Mo 3aJaHHbIM H3MEpPEHHsIM (C
OTMOpOM Ha aJITOPUTM Y4YE€OHBIX ACHCTBUIA), MOJIB30BATHCA €IWHUIIAMU U3MEPEHUS
00BEMa.

PemaTte HecnoXHbIE 3a/layd Ha H3MEPEHHE TE€OMETPUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaMIX (TPU HEOOXOIUMOCTH C BU3yaIbHOU ONOPOIA).

6 KJIACC

Yucna u évtuucnenusn

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

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

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

Boiuncnars 3Ha4€HUsI YUCIIOBBIX BBIPAYKEHUM, BBITTOIHATh NPUKUJIKY U OLIEHKY
pe3ynbTaTa BBIUUCICHUMN; BBIMOITHATH MPEOOpa30BaHUs UYWCIOBBIX BBIPAKECHHM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JECHCTBUN.

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

CoOTHOCUTH TOYKH B MPAMOYTOJIbBHOM CHCTEME KOOPAMHAT C KOOPJAWHATAMHU
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3TOU TOYKH.

OxpyrasaTh Ienble Yucia W JACCATUYHBIC apodu (1Mo o0pasily), HaXOJWTh
NpUOTUKEHUS YU CEIL.

Yucnoewvie u Oyxeennbvle bIPANHCEHUA

OpueHTUPOBATHCS B IMOHATUAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aITUCBIO CTETNICHU YHMCIIA, HAXOAUTH KBaApaT U KyO YKcClia, BBIYUCISATh
3HAYEHUS MPOCTEUIITUX YUCIIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTECTICHHU.

[Tonp30BaThCA MpU3HAKAMU JETUMOCTU (IIPU HEOOXOJUMOCTH C OINOPOMl Ha
ITOPUTM TIpaBuJia), pacKiaibIBaTh HATypaJbHbIC YMCIIA HA TPOCTHIE MHOXKUTEIIH.

Ilonv3068amucs macuimabom, COCTABIATH MPONOPLUU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI JJis1 0003HAUCHHS YHCEN MPU 3aMUCU MaTEMaTHUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAYEHUA OYKBEHHBIX  BBIPAKEHUH, OCYIIECTBIISS
HE0OXOMMbIE TMOJCTAHOBKU W IMpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM Y4EeOHBIX
JNEUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmogwix 3aoau

Pemate MHOroOmaroBbleé TEKCTOBBIE 3a/ayd apu(METUYECKUM CIIOCOOOM C
OIIOPOW Ha BOIIPOCHBIN IJIaH.

Pemats pOCTENIINE 3a7a4H, CBSI3aHHBIC c OTHOILICHHUEM,
IPONOPUHUOHATIBHOCTBIO BEJIMYMH, MPOLUEHTAMH; PEIIaTh TP OCHOBHBIE 3aJa4d HA
JPOOU U MPOIICHTHI.

Pemate 3amaum, cojeprkaiide 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYMHBIL:
CKOPOCTb, BpEMsI, pacCTOsIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh; MPOU3BOIUTEIHLHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOJIB3Ys apU(METHIECKUE ACHCTBUSI, OLICHKY, TPUKUJIKY;
MOJIb30BAaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHH.

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

W3Bnekats wH(OpMaIuio, MpeACTaBICHHYIO B TaOIWIax, Ha JIMHEHHOMN,
CTOJIOYATOW WJIM KPYroBOM JaMarpamMmax, WHTEPHPETUPOBATH MPECTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE PH PELICHUU 3aa4.

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

Haznaonaa zeomempus

[IpuBoauTh TPHUMEPHI OOBEKTOB OKPYXKAIOIIETO MHPA, HUMEIOMUX (GopMy
M3YYCHHBIX TEOMETPHUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYyD.

N300pakath ¢ MOMOIIBIO IUPKYIIS, JIMHEWKH, TPAHCTIOPTHPA HA HETMHOBAHHOM
U KJIET4aTOM Oymare n3y4yeHHbIE IIJIOCKUE TeOMeTpUUecKre (PUrypbl 1 KOHPUTYpaIuy,
CUMMETPUYHBIC (PUTYPHI.

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

HaxoauTe BeTUYUHBI YIJIOB U3MEPEHUEM C TTOMOIIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJMYMUHBI, M0JIb30BAThCS MPU PELICHUM 3a1a4 I'pagyCHONM Mepoun
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, HUCTIONB3ys YepTEKHBIE MHCTPYMEHTHI, PACCTOSIHHSI: MEXITY JABYMS
TOYKaMH, OT TOYKH JI0 MPSIMOU, JUIMHY ITyTH Ha KBaJIPaTHOU CETKE.

Beraucnsate  miomanas  QUTYp, COCTaBICHHBIX W3  MPSIMOYTOJIBHHUKOB,
HCITOJTh30BaTh pa30MEeHNE HAa IPSIMOYTOJILHUKH, Ha PaBHBIC (DUTYPHI, TOCTPAUBAHUE JIO
MPSMOYTOJIbHAKA; TI0Jh30BAaThCS OCHOBHBIMHU EIWHUIIAMUA W3MEPCHHS TUIOMIAIMN;
BBIPAXKATh OJTHH €IUHUIIEI U3MEPEHUS TUIOMIAIN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pacro3naBaTh Ha MOJENSIX W W300PKCHUSX TUPAMHUAY, KOHYC, IUAIUHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300pakats Ha KJIeTUYaTol Oymare nNpsMOYyToJIbHBIN MapauieIeIunel.

Beraucisite 006€M TIPSIMOYTOJIEHOTO TapajuleNienuieia, Ky0a, Mmojab30BaThCs
OCHOBHBIMHU €JIMHHIIAMH W3MEPEHHsI 00bEMa; BBIpAKATh OJHU CIAMHHIIBI H3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CpaBOYHYIO HH(POPMAILIHIO).

PemaTte HecloOXXHBIE 3a7ayd Ha HAXO0XJACHHUE TEOMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTYaHsIX (IPU HEOOXOUMOCTH C BU3YyaJIbHOU OTIOPOHA).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHI ITPUMEPHOM
PABOYEN ITPOI' PAMMEBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUYEHI )

OcBoenue ydeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl JOJKHO OOECIEeYUBaTh JIOCTHKEHUE CIEAYIOIMMUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u évtuucnenusn

BbInonHATh, couyeTass yCTHbIE M NUCbMEHHbBIE MPUEMBI, apupmeTHUecKue
JEUCTBUSA C pallMOHATbHBIMUA YUCIAMHU.

HaxonuTh 3Ha4Y€HUsS YHUCIOBBIX BBIPAKEHUN; MPUMEHATH pPa3HOOOpa3HbIE
CocOObl M TMPUEMBI BBIYKMCIICHUS 3HAYEHUM JPOOHBIX BBIPAKEHUU, COAEpPKALIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

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

OKpyIJIsTh UKcCIna.

BBINONHATE IPUKHUIKY M OLIEHKY PE3yJIbTaTa BBIYMCICHHUM, OLICHKY 3HAYECHUU
YHUCJIOBBIX BBIPAXKEHUMH.

BbINONIHATH 1EWCTBHSI CO CTENEHSIMU C HATYpaIbHBIMU MTOKA3aTENsIMU (C ONTOPOI
Ha CIPaBOYHYIO0 HH(POPMAIIHIO).

[IpuMeHATh NIPU3HAKKU EITUMOCTH, Pa3JIOKEHUE Ha MHOKMTENIM HAaTypaJbHbIX
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qucedn.

PemaTte mnpocreliiue MNpaKTUKO-OPUEHTUPOBAHHBIE 33JauM, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYHMH,  OPONOPLHOHAJIBHOCTBIO  BEIUYHMH,  POLICHTAMH;
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHU 33]a4 ¢ YYETOM OTPAaHUYEHU M, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue eviparxceHus

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

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

BoInonHATh peoOpa3oBaHusl LENOI0 BHIPAXKEHUSI B MHOTOWIEH MPUBEACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

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

OcyliecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIW C MOMOILIBIO
BBIHECEHUS 33 CKOOKHM OOIIEro MHOXUTENS, TPYNIUPOBKH CJIaraéMbIX, MPUMEHECHHUS
(hopMyJ1 COKpaIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPABOUYHYIO0 UH(POPMAITHUIO).

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

Hcnonp30BaTh CBOWCTBA CTENEHEM C HATypaJbHBIMH IOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C ONOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

Ypasnenusn u nepagencmea

Pemate sMHEHHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, INPUMEHSAS IpaBuia
Mepexo/ia OT UCXOTHOTO YPABHEHUSI K PaBHOCHIBHOMY emy. [IpoBepsTh, sBisercs iu
YHUCJIO KOPHEM YPAaBHEHHS.

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 YPABHEHUS.

Pemiath cucteMsl ByX JUHEWHBIX YPABHEHUM C ABYMS MEPEMEHHBIMU, B TOM
guce rpaguiecku (C Omopoit Ha arOPUTM YUEOHBIX ACHCTBUN).

CocraBisTh (OCJIe COBMECTHOTO aHAU3a) U PellaTh JIMHEHHOE YpaBHEHUE WU
CUCTEMY JIMHEMHBIX YpaBHEHUH IO YCIOBHUIO 3a/ladyd, HWHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYEHHBIN pe3yibTar.

Koopounamot u cpagpuxu. OPynkuyuu

N300pakath HA KOOPJAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBAJbl, 3aMMCHIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anre0pandeckoM S3bIKe.

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

OnuceiBaTh C TMOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMYMHAMH (110 aJTOPUTMY Y4E€OHBIX JEMCTBUI): CKOPOCTh, BPEMs, PAaCCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTb; MMPOU3BOIUTEIIBHOCTh, BpeMs, 00bEM padOThI.
HaxoauTe 3HaueHre PyHKIIMK 10 3HAYCHUIO €€ apryMeHTa.
[Tonumats Tpadudeckuil 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 JEUCTBUTEIBHBIX
qyyceNn JJIA CPAaBHEHUS, OKPYTJIEHUS M BBIYMCICHHH; M300pa)kaTh JEHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumensaTh mMOHSATHE apU(METUUECKOrO0 KBaJIpaTHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHH, HCIOIB3YyS TPU HEOOXOJUMOCTH KaJbKYJISTOP; BBITOJHSITH
npocTteiime npeoOpa3oBaHUsl BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCEI C MOMOIIBIO JECSITHYHBIX
npoOeii u creneHelt yuca 10.

Anzebpauueckue sviparxcenusn

[IpumMeHATP TOHATHE CTENEHW C LEJbIM  I[I0KA3aTelIeM,  BBIIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHHUM, COAEpX AIIMX CTENEHU C IEIbIM IoKazaTeineM (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 ITPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

Ypasnenusn u nepagencmea

Pewiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHHEM CIPABOYHOMU
uH(pOpMaIMK) W palMOHAIbHBIE YPAaBHEHUs, CBOJSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHHUM C ABYMs IEPEMEHHBIMH.

[IpoBOAMTH IPOCTENIINE UCCIIEAOBAHNS YPABHEHNN U CUCTEM YPABHEHUN, B TOM
YUCJie C TMPUMEHEHUEM TpapUUYecKUX MPEACTaBICHUA (YyCTaHABIMBATh, UMEET JIH
YpaBHEHHUE WJIM CHUCTEMa YPaBHEHUW PEIICHHS, €CIU HUMEET, TO CKOJbKO, U Mp.) C
OTIOPOM Ha aJTOPUTM yU4E€OHBIX JAEHCTBUIA.

[lepexoauTh OT cJOBEeCHOW (OPMYJIUPOBKU 3a7auv K €€ anredpandeckoi
MOJENM C TIOMOWIBKD COCTABJICHHUS YPAaBHEHUS WM CHUCTEMBl YypPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJIYYEHHBIN PE3YIbTAaT.

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

Dyukyuu
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OnepupoBaTh Ha 0a30BOM ypOBHE (DYHKIMOHAIbHBIE MOHATHS M A3BIK
(TEPMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUS); ONpENENATh 3HaYeHHEe (YHKIHH IO
3HAYECHHIO APTyMEHTA; ONPEIE/IAThH CBOKCTBA (DYHKIMHM 110 €& rpaduKy.

CTpouTh rpauKy d1eMeHTapHbIX GyHKIM Buaa , Y = X2, y=x3,y =+/x ,y=

_; ONIMCHIBATh CBOMCTBA YKCIOBOM QYyHKIUU 1O €€ rpaduky (Ipu HEOOXOUMOCTH C
X

HaIPaBJISIONIEH TTOMOIIIBIO).

9 KJIACC

Yucna u évtuucnenusn

CpaBHUBATH U yHOPSAOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

Brinonuats apudmernueckue ASHCTBUS C pallMOHAIIBHBIMU YHCIIAMH, COUYETast
YCTHBIE W THMCHMEHHBIE NPUEMBI, BBINOJHATH BBIYMCICHHUS C HPpPalHOHATbLHBIMU
YU CIIAMU.

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

OKpyriaTh JAEUCTBUTEIIBHBIE YHCIA, BBINOJHATH NPUKUAKY pe3yJibTaTa
BBIUHCJICHUI, OLICHKY YHCJIOBBIX BBIPAXKEHUM.

Ypasnenusa u nepagencmea

PemaTte vHElHbIE U KBaApaTHBIC YPABHEHUS, YPABHECHUS, CBOJSAIINECS K HUM,
mpocTeiime IPoOHO-pAIIMOHANIbHBIC YPAaBHEHUS.

Pemate mpocTeWiine CUCTEMBI [BYX JMHEWHBIX YPaBHEHHM C JBYMS
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHUM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS
JUHEWHBIM (110 BU3yaJIbHOH OIope).

Pemates mpocreiinme TEKCTOBbIE 3aJaud alreOpandecKuM CrocoOoM ¢
IIOMOILBI0 COCTABJICHUS YPAaBHEHUsS WM CUCTEMBbl JIByX YPaBHEHHU C JBYyMs
MIEPEMEHHBIMU.

[IpoBOANTH MPOCTENIINE UCCIEAOBAHNS YPABHEHNN U CUCTEM YPABHEHUI, B TOM
qyucjae ¢ npuMeHeHHeM rpaduyueckux TMpecTaBlieHui (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemiath JsuHEHHbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIEHNEe HEPAaBEHCTB HA YHUCJIOBOM MpPAMOM, 3alUCHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

PemaTte cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIINAE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOMN
MPSAMOM, 3aMUCHIBATH PELIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PELICHUH PA3JIMYHBIX 3a1a4.

Dyukyuu

Pacno3naBath (¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
pacIoyIoKeHUE Ha KOOPAMHATHOMN MIIOCKOCTH IpadukoB GyHKIMIA Buaa: Y = KX, y = kX

+b,y=ax +bx+cy=x,y= VLI — B 3aBHCHMOCTH OT 3HAYCHHH
K02()(PUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.
CtpouTth 1 H300paXkaTh CXeMaTHYCCKH TpadUKH KBaJAPAaTUYHBIX (PYHKIUH,
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OIHCHIBATh CBOMCTBA KBaAPATUUHBIX (QYHKIUHI MO0 UX TpaduKaM.

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

Apugmemuueckan u 2eomempuueckan npozpeccuu

Pacno3HaBaTh apu(p)METHUECKYI0 U T€OMETPUUECKYIO ITPOTPECCUN TIPU Pa3HBIX
croco0ax 3a7aHusl.

BbIMONMHATE  BBIYMCIEHUST C  HUCIOJIB30BaHHMEM (QopMyn N-TO  4ieHa
apu(METHUECKOW M TEOMETPUYECKON IMPOrpecCHii, CyMMbl IMEpBBIX N wieHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pemate 3a1a4n, CBA3aHHBIE C YUCIOBBIMU MOCIEA0OBATEIBHOCTAMH, B TOM YHCIIE
3aJaud W3 pealbHON JKM3HM (C HCIOJB30BAHUEM KaJbKYJSITOpa, HU(POBBIX
TEXHOJIOTHHA).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHV ITPUMEPHON
PABOYEH ITPOI' PAMMBI KYPCA «'EOMETPH» (ITO TOJAM OBYUEHI)

OcBoenne ydeOHOro kypca «l['eomeTrpus»» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHsl JOJDKHO OOECIEeYMBATh JIOCTMKEHUE CIEAYIOIIHMX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIIACC

Pacnio3naBaTh u3y4eHHBbIE T€OMETPUUECKUE (DUTYPHI, OTIPEACIISITh UX B3AUMHOE
pacroyiokKeHne, M300pakaTh TeoOMETpUUYecKre (UTYPhI; BBIMOJHATH YEPTEXKH TI0
YCIOBHIO 3a1aud. M3MepsATh JMHENMHBIE W YIJIOBBIE BENIMYMHBI. Pemare 3amaun Ha
BBIUKCJICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB 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 MNpPHU3HAKAMU  PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
MPU3HAKKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB TP PEILICHUH 3a]1ay.

[IpoBOoaNTE  JOKA3aTENbCTBA  HECJIOXKHBIX  IF€OMETPUYECKUX  TEOPEM.

[Tonb30BaThCA NMpPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B
pEIIeHUN 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 MPSMOMU 10 TOYEK APYrOM MPSAMOM.

PemaTe 3aaun Ha KieT4aToOl Oymare.

[IpoBOANTE BHIUUCIICHHS U HAXOJUTh YMCIIOBbIE U OYKBEHHBIC 3HAYCHUS YIJIOB
B TEOMETPHUUECKHX 33/1a4axX C UCIOJIb30BAHUEM CYMMBbI YIIJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TIPU TIEPECEUCHUM JBYX
MApAJUICIBHBIX MPAMBIX CEeKyllel. Pemare mpakThdeckuwe 3amadyr Ha HAXO0XKICHUE
YIJIOB.

HNmeTh nipecTaBaeHne O MOHITHE TEOMETPUIECKOTO MECTa TOUEK.

DopMyIMpPOBaTh OMNPEIACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPYKHOCTH, TOJIb30BAThCSI MX CBOMCTBAMHU. Y METh NMPUMEHATH 3TU CBOWCTBA IPHU
pellieHuy 3a7ad.

OpHEeHTUPOBATHCA B MOHATHSAX: OMMCAHHAA OKOJIO TPEYTOJbHUKA OKPY>KHOCTD,
IIEHTP ONMUCAHHOU OKpyX)HOCTU. OnepupoBath Ha 0a30BOM ypOBHE (haKTaMH O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, B O TOM, YTO
CEpEIMHHBIE MEPNEHAUKYIISPBl K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS B OJHOU
TOUKE.

OpueHTupoBaThCsl B TOHATUSIX U ONEPUpPOBATH Ha 0a30BOM YpOBHE:
KacarelibHasgd K OKPY>XHOCTH, TEOpPEMa O NEPIECHAUKYISIPHOCTH KacaTeIbHOM H
paanyca, MpOBEAEHHOTO K TOUKE KaCaHMUSI.

NmeTes mnpencTtaBieHHE O TMPOCTEUIINX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

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

8 KUIIACC

PacniosHaBaTh  OCHOBHBIE BHUIBl  YETBIPEXYIOJIBHUKOB, HX  JJIEMEHTHI,
ITOJIb30BAThCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.

OpueHTHpOBaThCS B MOHSATUM — TOYKHA NEPECEYEHUsS MEIHWAH TPEYTOJbHHUKA
(1eHTpa Macc) B pelleHrH 3a/1ay.

Biianets noHsATHEM CpEAHEN JIMHUM TPEYTOJIbHUKA U TPAIIEIIUH, TPUMEHSTh UX
CBOKCTBA IIPU PELIEHUN MPOCTEUIIINX FEOMETPUYECKHX 3a1ad. MiMeTs npencTaBneHue
o teopeme dajieca u TeopeMe O IPONOPLUHUOHAIBHBIX OTPE3KaX, MIPUMEHATh UX IS
pelIeHUs MPaKTUYECKUX 3a/1a4 (C OMOPOI Ha 3pUTENbHYIO HAIJISIIHOCTD).

[TpumeHsTh Npu3HAKKM TOA00US TPEYrOJbHUKOB B PEUICHHMH HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThcss Teopemoit I[ludaropa pnga pemeHus TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

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

Beruucnare  (pa3nuuHbIMH - criocoO0amu)  (C OMOpOM  HaA  CIPABOYHYIO
uH(oOpMaIMIO) IUIOHIA[b TPEYroJbHUKA W IUIOHIAAM MHOTOYTOJIBHBIX (QUryp
(m0NB3yACh, I HEOOXOAUMO, KANbKYISITOPOM). [IpuMEHATh MoTyYeHHbIE YMEHHUS B
MPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHAMM BIMCAHHOTO W LEHTPAJIBHOIO YIUIA, MCIIOJIb30BATh
TEOpPEMBI O BIMCAHHBIX YIVIAX, YIJIaX MEXAY XOpAaMH (CEKyIIMMH) U YIJIE MEXIY
KacaTeJIbHOM U XOPAOU MPH PELIEHNUHN ITPOCTENIIINX T€OMETPUUECKUX 3a1a4.
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Brnanets MOHSATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUHU TPOCTEHUITNX 3a1a4.

[IpuMeHATh MOJYyYECHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTH MAaTEeMaTUYECKHUE
MOJIENIU JIJIS 3aJlay peajbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHUS C
OpUMEHEHUEM TMOJ00Ms U TPUTOHOMETpUM (TIONB3YACh, TJ€ HEO0XO0IUMO,
KaJIbKYJISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX IIOMOIIBIO
pa3iIMyYHbIE AJIEMEHTHI IPSAMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE NMPSIMOYTOJIbHBIX
TpPEeyrojabHUKOBY»). HaxomuTe (C MOMOLIbIO KaJBbKYJISATOpA) MJUHBI M YIJIBl JUIS
HETa0JIMYHBIX 3HAYECHUH.

[Tonp30BaTbess opMyslaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM [UJII HAXOXKJIECHUS COOTHOLICHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C ONIOPOI Ha CPAaBOYHYIO HH(OPMALIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX IIPHU PELICHUH
IIPOCTENIINX T€OMETPUYECKUX 3a/1a4.

Bnanete noHATHSAMU TIpeoOpa3oBaHus MOA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [Tonp3oBaThCs cBOWCTBaMHU M0100Ms TPOU3BOIBHBIX PUTYP, YMETh
BBIUUCIIATH JUIMHBI U HAaXOJUTh YIJIbl Y MOAOOHBIX pUryp (10 alroputMy y4eOHBIX
nevicreuit). IlpuMeHsTh cBoiMcTBa MMOAOOMS B MPAKTHYSCKHX 3aadax. YMeTh
MPUBOJIUTH IPUMEPHI MOAOOHBIX GUTYDP B OKPYKAIOLIEM MHpE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalbHOW OMOpE) O MPOU3BEIECHUU OTPE3KOB
XOp, O MPOU3BEAECHNUN OTPE3KOB CEKYILUX, O KBAaIpaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHUMATh HMX TE€OMETPUYECKUH M (U3UUECKUI
CMBICJI, IPUMEHSTh UX B PEILICHUH FT€OMETPUUECKUX U (pu3nueckux 3anad. [[puMeHsaTs
CKAJISIPHOE ITPOU3BEACHUE BEKTOPOB [l HAXO0KICHUSA JJIMH U YIJIOB.

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

Brnanete MOHATHMAMHM NPABUIBHOTO MHOTOYTOJIBHMKA, [UIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY’KHOCTHU U PaJIMaHHOW MEpPBI yTriia, yMETh BBIYUCIIATH IUIOMAAL Kpyra
M ero 4vacreil (c onopoi Ha crnpaBoyHyr0 HMH(popmaiuio). [[puMeHsTh moayyeHHbIe
YMEHHS B IPAKTUYECKUX 3a/1a4aX.

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

[IpyMeHATh MOJYyYECHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJENH I 3aa4 PEAJIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCIEHUS C
NPUMEHEHHEM TOoJ00Us W TPUTOHOMETPUYECKUX (QYHKIMHA (HOJB3YSCh, T
HE00XO0AMMO, KAJIbKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTB Y CTATUCTUKA» (ITO
I'OJAM OBYYEHU )

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

7 KIIACC

Yurare wuHPOpMaANUIO, TPEACTABICHHYIO B TaOJWIaX, Ha JgUarpaMMax;
NpPEICTaBIATh JIaHHbIE B BHJIE€ TaOJHIl, CTPOUTH JAUArpamMMbl (CTOJIOUKOBBIC
(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 0A30BOM YpOBHE:
cpennee apudmMeTnuecKoe, MeruaHa, HanOoJIbIllee U HaUMEHbIIIee 3HAUCHUSI, pa3Max.

Nmetps mnpencraBieHue O CIyd4ailHOW HM3MEHYMBOCTHM Ha TMpUMeEpax IIEH,

(bu3HUEeCKUX BETUYHH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

M3Bnekath W mNpeoOpa3oBbiBaTh HHGPOPMAIUIO, TPEJACTABICHHYIO B BHJE
TabauIl, auarpaMmM, rpaduKoB; MPEACTABIATh JaHHbIE B BUAE TAOJMII, JUArpaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIU3a IAHHBIE C TIOMOIIBI CTATUCTUYECKUX
MoKa3aTesleld: CpelHUX 3HAa4eHW W Mep pacceuBaHus (pa3max, AUCIepcus H
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE TIO
pe3yibTataM U3MEpPEeHUH ¢ HaOMIoJeHUM (C  UCIMOJIb30BAaHUEM 3PUTEILHOMN
HarJIsiTHOCTH W/Wiu BepOaIbHOM OTIOPHI).

HaxonuTh BEpOSITHOCTU CIIy4ailHBIX COOBITHM B OMbBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHMH, B TOM YHCJI€ B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMHU (C HMCIOJIb30BAHUEM 3PUTEIBHON HArJISAHOCTH W/WIH
BepOaJbHOM OTIOPHI).

Nmers mpencraBieHne o TrpadUyecKux MOJENAX: JEPEeBO  CIIy4ailHOTO
AKCIEPUMEHTA, JUarpamMMbl Diliepa, YuciaoBas mpsiMasl.

OnepupoBarh MOHATUSIMH Ha 0a30BOM ypOBHE: MHOKECTBO, MOJIMHOYKECTBO;
BBITIOJIHSTH OTIEPAllUU HA/l MHOKECTBAaMU: 00bEIMHEHNE, TIEpEeCeUeHUE, TOTIOTHEHUE;
MEePEUYUCTSATh  DJIIEMEHThl MHOXECTB; IPUMEHSTh CBOICTBA MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

NmeTts mipencraBieHue O rpaduueckoM MpeCTaBICHUE MHOXKECTB U CBS3eH
MEXAY HUMHU JIJIs1 ONTUCAHUS MPOIIECCOB U SIBJICHUH, B TOM YHCIIE MPU PEIICHUH 3324
U3 JPYruX y4eOHbIX MPEAMETOB U KYPCOB.
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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 3agaud OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, A TAKXKE
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hmets mnpencraBieHue 00 OINUCATENBHBIX XapaKTEPUCTUKAX IS MAacCUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYE€HUN M YaCTOTHI 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 COOBITUSAMH, B CEPHSIX
WCTIBITAHUM J10 IEPBOTO YCIIEXa, B CEPUAX UCIIbITAaHUU bepHyium.

NmMers mnpeacTaBieHWE O CIy4YalHOW BEIMYMHE W O PACIPEICICHHUH
BEPOSITHOCTEM.

HNmeTp mnpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHUYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEN B
MPUPOJIE U OOIIECTRBE.
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TEMATUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHNE U KOJIMYECTBE YACOB, OTBOJUMBIX HA OCBOCHHE Ka)XJOM TEMbl Y4EOHOro IpeaMmeTa
«MaremaTtuka» I[IpumepHOl amanTUpPOBaHHON OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHHS
oOyJaromuxcsl ¢ 3aJep’KKOM ICUXWYECKOTO0 Pa3BUTHSA, B LEJIOM COBMAJAIOT C COOTBETCTBYIOLIUM paszaenaoM [IpumepHoii
paboueii mporpamMmMsl yueoHOro npeamera «MaremaTrkay 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111ero oopasoBanus. [Tpu
sToM Opranuzanus BIIpaBE€ camMa BHOCUTb M3MEHEHHsS B COJIEpKAHUE U paclpeiesieHue y4eOHOro marepuana Io rojaam
oOyueHusi, B TMOCJIEIOBATEIbHOCTh HM3YyUYEHUS TEM M KOJMYECTBO YacOB Ha OCBOEHUE KaXKIOW TEMBbI, OIpeAeiICHUE
OpraHU3alMOHHBIX (GopM 00yueHus U T.. OOOCHOBAaHHOCTH JAHHBIX U3MEHEHHUH OnpeesieTcs BHIOpaHHBIM 00pa30BaTeNIbHOM
opranuzanuein YMK, nnauButyanbHbIMU ICUX0(U3NUECKUMU OCOOEHHOCTAMU KOHKPETHbIX oOy4datomuxcs ¢ 3[1P, crenenbto
YCBOGHHOCTH HUMH Y4Y€OHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpYy M ajanTalMd Y4YeOHOro Mmarepuajla MO MaTeMaTuKe,
IIPEACTAaBICHHBIMU B [ [0sICHUTENBHON 3anIUCKE.

5 kiaacc (He mernee 170 q)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciio

OcHoBHOE CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqamumxcn

4acoB)
HarypaibHble JlecaTnyHas cucrema cuuciaeHus. Psan HarypaibHbIX ducen.|Ydurarb, 3anMChIBATh, CPAaBHUBATH HAaTypaJbHbIE YHCIA;
yucaa. deiicrBust ¢ | Harypansssiii pan. UYucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBAaTb B O0CY:KIEHHHM CIOCO0OB yIOPSIOYUBAHUS
HATYPaJIbHBIMH OUHATHOM mpsiMol. CpaBHEHHE, OKpPYIJICHHE HaTyPaJbHBIX | YMCEIL.
YU CJIAMH 4HCell. H300paxkarh KOOPAMHATHYIO MpsMYyH0, OTMeYaTb YHCIIA

(43 )

Apudmernyeckue JAEUCTBUS C HATYpaJIbHBIMH  YHUCIIAMH.
CBoiicTBa HyJs NpPHU CIOKEHHMM W -yMHOXKEHUH, CBOMCTBA
eAuHuIbl  Ipu  yMHOXKeHHH.  IlepemecturenbHoe U
COUETAaTEIbHOE  CBOMCTBA  CJOXKEHHMS M yYMHOYKEHUS,
pacnpedenumenbHoe C80UCMBO YMHOICEHUS.

TOYKaMU Ha KOOPJAMHATHOM MNpPAMOW, HAXOAMTH KOOPJIMHATHI
TOYKH.

HccaenoBarb cBoiicTBa HaTypaiabHOTO psAna, yncen 0 u 1 npu
CIIOKEHUH U YMHOKEHHH.

Hcnonb3oBaTh NpaBUII0 OKPYTIICHHS HATypaJIbHBIX YUCEI PU
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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.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYCHUM YHUCIIOBBIX
BBIPQXCHUM, NpeaJIaratb ¥ NPUMEHATH NPUEMBI POBEPKH
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 € HANIPABJIAIOLIEH IOMONILIO.

®opmy.IMpoOBaTh ONpefeJIeHusl JCIUTeNs U KpaTHoro (c
OTIOPO# Ha AJITOPUTM MPABUIIA), HA3BIBATH JCIUTEIN U KPATHbHIE
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 MCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX YKCIIaX, NPUBOJMTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUSI U OTPULIAHUS BBICKA3bIBAHUNA O
CBOWCTBaX HaTypaJbHBIX YHCEJ C OIOPO Ha o0pasel.

Pemiath TEKCTOBbIE 3ajJaud apU(PMETHUECKUM 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, NepeopMyJIHPOBATh YCIOBUE,
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U3BJIEKATh  HEOOXOOMMbBIE  JaHHBIC, yCTaHABJIUBATH
3aBHUCUMOCTH MEXJy BEIMYMHAMU TIpU HEOOXOAMMOCTH C
HaIPAaBJIAIOLIEH IOMOILBIO.

MopeanpoBarh XOJ pEUICHMs 3a7add C MOMOLIBIO PUCYHKA,
CXEMBI, TaOJINLIBI.

IIpuBoanTh, pa3déuparb pa3IvuHbIC
peLICHUI TEKCTOBBIX 3a4a4.

C noMompb0 nmegarora OLMEHMBATDH IIOJIYYEHHBIM pe3ynbTar,
OCYHIECTBJATH  CaMOKOHTPOJIb,  IIpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMTh OLIMOKH.

Pewamy 3a0auu ¢ nomowpro nepedopa écex 603MOIHCHBIX
6apUAnmMos.

3HAKOMHUTBCS ¢ HCTOPHeli pa3BUTHS apu(PMETHKH.

peuicHud, 3alucu

Harasanasn
reomerpus. Jluanu
Ha MJIOCKOCTH

(12 9)

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

[IpakTuueckas padota «IlocTpoeHue y3opa u3 OKpy>KHOCTEI».

Yron. Ilpsamoi,
N3mepenue yrios.

OCTpbIM, TyNOW U Pa3BEPHYTHIA YIJIBL.

ITpakTrnyeckas padota «IlocTpoeHue yrios».

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

BU3YaJIbHOM OIOpE): TOYKY, MPAMYIO, OTPE30K, Jy4, 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
yIJia; CTPOMTH OTPE30K 3aJaHHOW JJIMHBI, Yroj, 3aJaHHON
BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbIEC OTPE3KHU, CTPOUTH
OKPY>KHOCTb 33JIaHHOTO pajinyca.

H3o00paxkars KOHPUTYypallud TeOMETpUYecKuX GuUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTel 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 u KOHQUTYpaLUH, UCHOIB3YS IH(PPOBHIE

peCypChI.

OOBLIKHOBEHHEIE
apoou
(48 v)

HpoOb. IlpaBunbHele U HenpaBuwibHblE ApoOu. OCHOBHOE
cBOICcTBO 1poOu. CpaBHEHHE JPOOCIA.

CrnosxeHue u BblYMTaHUE OOBIKHOBEHHBIX JpobOeil. CMmelanHas
IpoOb. YMHOXEHHE M JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0OpaTHBIC APOOH.

Pemenue TekcTOBBIX 3a1ay, coiepxkamux apoou. OCHOBHBIE
3a/1a4d Ha JAPOOH.

ITpumeHeHue OyKB /1711 3aMIMCU MaTEMAaTUYECKUX BBIPAKCHUN 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
KOOPAMHATHOM  MpPSAMOW; HCHIOJbB30BATH  KOOPAMHATHYIO
HpAMYIO JUIsl CPaBHEHUsI 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 1mo o0pa3ly CMelmIaHHYIO JpoOb B BUIE

HENPAaBWJIBHOM W  BBIJACIATH ILEJIYH0 YacTh 4YuCIa U3
HENpPaBUIBHOMN pooH.

BoinoanaTs apudmernyeckne AeiicTBUsS C OOBIKHOBEHHBIMU
Opo0siMM B TPOCTBIX Cllydasx; MPUMEHATh CBoOlicTBa
apuMeTnyecKux IeHCTBHUM U1 palliOHAIN3allUY BHIYUCICHUH.
BbBINOTHATH NMPUKUAKY U OLEHKY pe3yibTaTa BBIYHMCICHUN;
NnpesIaratb U NPMMEHATh NPUEMBbI IPOBEPKHU BBIUNCICHUM.

IIpoBoauTh McCIeT0BAHUSA CBOWCTB Jpo0eii, omupasch Ha
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YHCIIOBBIC KCIEPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh MCTHHHBIC M JIOXKHBIC BRICKA3bIBAHUSA O APOOSIX,
NPUBOIUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pematp mpocreiiye TEKCTOBBIC —3ajJadyd, COJEpIKAIIUe
IpoOHbBIE NAaHHBIC, U 3a7aUd HA HAXO0JICOeHUe YACU Yelo2o U
Yenoeo no e2o 4acmiui; 6blAGAAMb UX CXOOCMEA U PA3TUYUSL.
MojaenupoBaTh XOJ PEIICHUS 33aJla4d C IMOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauTH, pa3douparb, OLEHHWBATH PA3JIUYHBIC PEIICHUS,
3alMCH PENICHUN TEKCTOBBIX 3aJa4 MPU HEOOXOIUMOCTH C
HAIPABJIAIONICH ITOMOIIBIO.

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 MHoOroyroiabHuku.  YeTbIpEXYrosbHUK,  NpPSIMOYroJIbHUK, | Pacmo3HaBaTh, M300pazkaTh C I[OMOILBIO  UYEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYyKH, MOJAEIUpOBaTh M3 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,

MHOTOYTOJIbHHUKA; IUIOIIA/b NMPSMOYToJbHHUKA, KBajapara (Ipu
HE00XOJIMMOCTH C OMOPOI Ha AITOPUTM YUEOHBIX ACHCTBHIA).
N300pakars OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKHU.

Crpourth Ha KjeryaToid Oymare KBaJpaT U NPSMOYIOJbHUK 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 HAXOJIUTh MX TUIOIIA/h, Pa30MBaTh (PUTYPHI
Ha MPSMOYTOJIbHUKY W KBAAPAThl U HAXOJIUTh UX TUIOMAIh (TIpH
HEOOXOAMMOCTH C HAIPABJISIONIEH TOMOIIIBIO).

BoipaxaTth BeIMUMHY IUIOMIAAM B PA3IUYHBIX €IWHUIAX
U3MEPCHHUSI METPHYECKOM CHCTEMBbI MeEp, HCHOJIb30BaATh
3aBHCHMOCTH MEXIY METPUUYECKHUMH €IUHULIAMH WU3MEPECHUS
IUIOMIAIM TpU HEOOXOAMMOCTH C OIOpPOM Ha CIPABOYHYIO
UH(POPMALIHIO.

3HAKOMHUTBCSI ¢ TNPHMepPaMH NPHMEHEHHsl IUIOMAId |
nepuMeTpa B MPAKTUYECKUX CHUTyanusx. Pemars 3agadyu u3
peaNbHOM KU3HH, NP HEOOXOJIMMOCTH C OTIOPOH Ha aIrOpPUTM
npaBuia, 00Cy:K1aTh pa3IuvHbIe CIOCOOBI PEIICHUS 3a/a4.

JlecaTHYHbBIE
npooun
(38 u)

Hecstuunas 3anuch apodeit. CpaBHEHUE TECITHUYHBIX TIPOOCH.

JleficTBUS ¢ neCATUYHBIME APOoOsiMU. OKpyenenue 0ecamuyHblx
opobell.

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

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

HN3o0paxkars aecaTuyHble ApoOM TOUYKAMHM Ha KOOPIAMHATHOMN
MIPSIMOM.

BbISIBJSITH €XOACTBAa M Pa3jM4usl NMPaBUI apuPMETHUECKUX
JeMCTBUM ¢ HATYpalbHBIMH YHCIAMH U IECITUUHBIMU IPOOSMH,
II0CJIE COBMECTHOTO aHAJIMN3a.

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 HCC/IET0BAHUSI CBOKMCTB JIECATHYHBIX JpOOEH,
OMUPAsICh HA YHCIOBbIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTH  TNPHUMEPbl U  KOHTPIPHUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS 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.

OnepupoBarb APOOHBIMU YHCIAMU B PEATBHBIX >KU3HEHHBIX
CUTYaIUsX.

C nomompbi0 mearora OUEHUBATH IOJYYEHHBIN PE3yNbTar,
OCYILEeCTBJSATHL  CaMOKOHTpOIIb,  TIpOBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMUTBCS € UCTOPHEi pa3BUTHS apUPMETHKN

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnozoepannuku. M3zo0opasxcenue mrozoepannukos. Moodenu
npoOCMpaHCmMeEeHHbIX meil.

IIpamoyzonvuolii napannenrenuneo, kyo. Pazeépmru kyda u
napannenenuneoaq.
06vém Kyba, npamMoy201bH020 napaiierenuneod.

PacnosHaBaTh Ha 4eprexax, PHUCYHKaX, B OKpYKalolieMm
MHpe NPSMOYTOJIbHBIN Napayjienenunes], Kyo, MHOTOTpaHHHUKH,
ONUCHIBATb, MCHOJb3ys TEPMHHOJIOTHIO, OLCHUBATDH
JIMHEHHBIE pa3MephI.

IIpuBoauTH MpUMepBbI 0OBEKTOB PEATHLHOIO0 MHUPA, UMEIOIINX
(hopMy MHOTOrpaHHHKA, NMPSMOYTOJIBHOTO Mapajulesenunena,
KyOa.

HN300paxars KyO Ha KiIeT4aTOM 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 mapajuielienumne] u3 OyMara U mpodmx
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 AHAJIOTMM MEXIY I[OHATUAMU
TUIOIIA N ¥ 00BEMA, IEPUMETPA U TUIOLIA 1 TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE 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
IIOMOUIBIO.

BeiOupars  cmocod  cpaBHEHMS ~ YMCEl,  BBIYMCIICHUH,
NPUMEHATh CBOMCTBA apupMEeTHYeCKUX JAEHCTBHM Ui
palOHANN3alN BBIYUCIICHUI.

OcymecTBaATh CAMOKOHTPOJIb BBINOIHIEMBIX JEHCTBUI U
CaMOIIPOBEPKY pe3yIbTaTa BEIYMCICHHMN.

Pemiate mnpocreiilime 3aJa4d M3 peaIbHOM  JKH3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUS /IS PELICHUs 3a7a4d U3
JIPYTUX y4e€OHBIX IPEIMETOB.
Pemrate mpocreifmume  3axadm
CPAaBHUBATL  CHOCOOBI  pPELICHUS
panuoHAJbLHBIN C1OCO0.

crnocodamu,
BbIOMPAThH

pPa3HbIMU
3a7a4H,

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 YUCIIA; HAUOONbWUL 0OWULL Oeaumensb U

HaumeHbvuiee 061/1/;66 KpaniHoe.

Paznosxenue uncia Ha MpoOCTbie MHOXKUTEIH. J[eTUMOCTh

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

BBIPaXXECHUI, COJIEPIKALUX CTEICHHU.

BbInoiHAT, NPUKUAKY U OIEHKY 3HAYCHUH YHCIOBBIX
BBIPAKECHU, IPUMEHATH MPUEMBbI IPOBEPKH PE3yiIbTaTa.
Hcnonb3oBarh MpH  BBHIYUCICHUSIX IepeMecTHTEeIbHOe |
coyeTraTejibHOE CBOMCTBA CJOKEHUSI W  YMHOKEHMS,
pacnpeoenumenvHoe C6OUCHEO YMHOMCEHUA OMHOCUMENbHO
CNl0JceHUusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBatb  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHCITIOBBIE YKCIIEPUMEHTHI.

@®opmMyJMpoOBaTH OMNpeeJeHUsl JICIUTENIE ¢ KPaTHOTO,
HauOOJIBIIIEr0 OOIIEr0 MJEeNUTEIs M HaMMEHBIIEro 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,
AITOPUTM Pa3JIOKEHUS YHUCIIa HAa TPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBOMCTBA JIEIUMOCTH CYMMBI M NPOU3BEACHUS
YHCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IIAH.

IIpuBoauThL mNpHMepbI YUCET C 33JaHHBIMU CBOWCTBaMH,
Pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHHS 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
BO3MO>KHBIX BAPUAHTOB C OMOPOil Ha BOMPOCHBIH IJIaH.
MopeaupoBath X0/ pelIeHUs 3aJayd C MOMOUIbIO PHUCYHKA,
CXEMBbI, TaOJIULIBI.

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

Kputnueckn OneHuBaTh MOJYYeHHbIH pe3yJbTaT, HAXOAUTH
OIINOKH, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 9)

IlepnenouxynapHule npamvie. [lapannenvuvie npsamoie.

PaccrosiHne Mexny AByMs TOYKaMH, OT TOYKH J10 IPSIMOM,

JUIMHA ITyTH Ha KBAJIPATHOW CETKE.
Ipumepwl npsmvix 6 npocmparcmae.

Pacno3naBaTh Ha uepTekax, PUCYHKax CIlydal B3aWMHOIO
PaCIIOJIOKEHUS IBYX MPSIMBIX.

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

I[IpuBoauTH NpuMepbl napauieIbHOCTH u
MEPIEHIUKYISIPHOCTH TIPSIMBIX B IPOCTPAHCTRBE.

Pacno3HaBaTh B MHOTOYrOJbHUKAX MEPHEHIUKYISIPHBIE H
napajuiebHble  CTOpOHBI. HM300pazkaTh MHOTOYTOJBHUKH C
NapajuieTbHBIMU, IEPIICHIUKYISIPHBIMI CTOPOHAMHU 110 00pa3ily.
Haxoauth paccTrosiHue MEXIy ABYMsSI TOYKaMH, OT TOYKH JO
OpsMO#, JUIMHY MyTH Ha KBAApPAaTHOM CETKE, B TOM YHCIE
UCTIONB3Ys IU(PPOBBIE PECYPCHI.

Apodu
(32 9)

OOblkHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO

cokpartienue podeii. CpaBHEHHE U YIOPSIOYMBAHUE TPOOEH.

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

1podu,

Apudmernueckue  IeMcTBUA ¢ OOBIKHOBEHHBIMH

ACCATUYHBIMHA ,Z[pO6$IMI/I .

u

CpaBHUBATH U YNOPSIA0YUBATH JIpOOH, BHIOUPATH CIOCOD
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 NMPOLEHTa OT BEJIMYUHBI 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
cBOiicTBa apu(PMETHYCCKUX JEUCTBUU IS pallOHATH3AINH
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,
UCIIOJIB3Ys MacIlTad ¢ ONOpOil Ha aIrOpUTM y4eOHBIX ACHCTBUM.
OO0BSCHATB, YTO TAKOE MIPOLIEHT, YHOTPEOIATh 000POTHI peun co
CIIOBOM «IIPOLIEHT». BhIpamkaTh MpoLEHTHI B Ipo0sSX U IpoOH B
IIPOLIEHTAaX, OTHOILIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
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
HaxoXJAeHHUE JpoOu (IIPOLEHTa) OT BEJIMYMHBI U BEJIMUUHBI 10 €€
npobu (MpOLeHTY), ApoOu (TPOIeHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa oT Apyrod. IlpuBoauts, pa3zduparb,
OLICHMBATDH PA3JINYHBIE PEIICHUS, 3allCH PELICHUH TEKCTOBBIX
3a/1a4 [pH HEOOXOIMMOCTH € HAMPaBJIAIOLIEH 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 CUMMETPUU B OKPYKAIOILIEM MUDE.
MoaeaupoBare u3 Oymaru [Be (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IPSMOHM; KOHCTPYHPOBATH TI'€OMETPUYECKHUE
KOH(UTrypaluu, UCIOJb3ysl CBOWCTBO CUMMETPUH, B TOM YHCIIE C
HIOMOIIBIO I (POBBIX PECYPCOB C OMOPOI HA ATITOPUTM YIESOHBIX
JNEUCTBUMN.

Boipaxxenus
¢ OykBamMu

(6 )

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

BykBeHHbBIE paBeHCTBA, HAXOXKICHUE HEU3BECTHOT'O KOMITOHEHTA.
DopmyJIbL.

Hcnoab3oBath OyKBBI A 0003HAUEHUS YHUCEI, MPHU 3alKCU
MaTeMaTUYECKUX  YTBEPXKIACHHM, COCTaBISATh  OyKBEHHbBIC
BBIPAKEHUS TI0 YCIOBHIO 3aa4H.

HccaenoBarb,  HECJIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
WCIIOJIb30BaTh OYKBBI JIJIsI UX 3aIIHUCH.

BbruncasTe 4uCIOBOE 3HAYCHHE OYKBEHHOTI'O BBIPAKECHUS MPH
3a/laHHBIX 3HAYCHHUSIX OYKB C OMOPOM Ha aJIrOPUTM Y4eOHBIX
JICUCTBUH.

3anuceiBaTh ¢opmy.ni: nepumeTpa u TLJIOIIAIH
MPSIMOYTOJIbHUKA, KBajJipaTa; JIMHBI OKPYXHOCTH, TIJIOIIATH
KpYyTa; BHINOJHATH BHIYHCJIEHUS 110 3TUM opMyTIam.
CocTaBiasaTs (GopMYJibl, BBIPAKAIONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTb;, TPOU3BOJUTEIBLHOCTh, BpeMs, OOBEM pabOTHI;
BBITIOJTHATH BBIUUCIIEHHUS TIO 3TUM (POpMyJiaMm.

Haxoauth  HEW3BECTHBIA  KOMIIOHEHT  apU(METHUUECKOTO
JICUCTBUS.

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.

NapajuleIbHBIMU, NEPIEHIUKYJISIPHbIMUA, PaBHBIMU CTOPOHAMH,
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
BEPHBIEC U HEBEPHBIE YTBEPKICHUS.

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

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

BoeruucasarTs nepuMeTp MHOI'OYTOJIbHUKA, 101a/1b
MHOTOYTOJIbHUKA pa30ueHrneM Ha MPsIMOYTOJIbHUKHU, Ha PaBHbBIE
(GurypHhI, NCIIOIH30BATh METPUUYECKUE STUHHUIIBI M3MEPEHUS
JUTMHBI ¥ TIJIOLIAIU C OTOPOil Ha allrOPUTM YUeOHBIX JeHCTBUH.
Hcnonb3oBath npudankéHHoe N3MepeHne JUIMH U TUlonanei
Ha KietdyaTtod Oymare, NpHOMMKEHHOE U3MEPEHUE JUTNHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

ITonoxkuTeNbHBIE
oTpuuaTe/bHbIE

L) (W) £

(40 v)

[enbre qucia. Mooynw yucna,

ceomempudeckas

unmepnpemayusi Mooyisa. 4ucnogvle npomerncymxu.

IlonoxurenpHble H OTpULIATCIILHBIC

qucia. CpaBHeHI/Ie

IMOJIOKHUTCIIBHBIX WU OTPHULIATCIIBHBIX YHCCII. ApI/I(i)MeTI/ILIGCKI/Ie
,HGP’ICTBI/IH C NOJIOKUTCIIbHBIMU U OTPpUIATCIIbHBIMU YU CJIaMU.

Pelienne TeKCTOBBIX 3a1ad4.

IIpuBoAMTL NpUMePBHI HCIIOJIB30BAHUS B PEAIBbHON JKU3HU
HOJIOKHUTEIBHBIX U OTPULIATEIbHBIX YHCEN.

H300paxkarh 11e11bIe YKCIIa, TOJOKUTEIbHBIE U OTPULIATEIbHBIE
4KCJla TOYKaMU Ha YUCIIOBOW IIPSIMOM, HCMOJIb30BaTh YHCIOBYIO
IPSMYIO JUIsl CPAaBHEHUS YUCell.

IIpumeHsiTH NpaBHIAa CPABHEHUS, YNOPSAA0YUBATH IIEIIbIE
qucIa; HAX00UMb MOOYIb YUCIA.

®opMyJIMpPOBaTh MPABUJIA BHIYUCICHUS C TOJOKUTEIbHBIMU U
OTpULATENIbHBIMU YHCIaMH, 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

IIpeacraBiienue [IpsmoyronbHast  cucreMa  KOOpPAMHAaT Ha  IUIOCKOCTH. | OOBACHATHh W WLIIOCTPHUPOBATH MOHSITHE TIPSIMOYTOJIBHOM
AAHHBIX KoopaunaTsl TOUKM Ha MIIOCKOCTH, abCIicca U OpAMHATA. CUCTeMbl  KOOpAMHAT  Ha  IUIOCKOCTH,  MCIIOJIb30BaTh
(6 1) CronGuaTsie 1 KPYroBbIe JUATPAMMBL. TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOM MJIOCKOCTU TOYKHU U
[IpakTrueckas padota «IlocTpoeHnue nuarpamm. urypsr MO 3aJaHHBIM KOOPAMHATAM, HAXOAMTb KOODIHMHATHI
Pemenne  TEeKCTOBBIX  3aJay, COAepXKallUX  JaHHbIe, | TOUCK.
MpeACTaBICHHBIC B TAOIMIAX U HA JUarpaMMax. Yurarp cTonbyaThie u KpPYT'OBbIC AnarpamMmMmBl;
HHTEPNPETUPOBATH JIaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
HUcnoan3oBatb mHGOPMAIMIO, TIPEICTABICHHYIO B Ta0JMIIAX,
Ha JuarpaMmax Jisl pelIeHus TEeKCTOBBIX 3a/Jad U 3a1ad u3
pEaTbHOM KU3HH.
Harasgnas Ipsimoyeonvubiil napannerenuneo, Kyo, npuzma, nupamuoa, |PacrnosHaBaTh Ha yepTexkax, pUCYHKaX, OMUCBLIBATHL IMPaMHLY,
reoMeTpusi. KOHyC, — yuaunop, wap u  cpepa.  Hzobpadicenue | IpU3My, LHIUHIP, KOHYC, IIap, H300paxkaTh MX OT PYKH,
Durypsl NPOCMPAHCMBEHHBIX Queyp. Ipumepul Ppaseépmox | MoAeTUPOBATHL U3 OyMard, IUTACTUIIMHA, TMPOBOJIOKU U JIp. C
B NIPOCTPAHCTBeE MHO202PAHHUKO8, YUTUHOPA U KOHYCA. HarnpasJsitomme nomornipio. [IpuBoaAMTHL NMpUMePbI 0OHEKTOB
(9 v) Hpaxmuueckas paboma «Cozdanue Modeneii | OKPYKAIOIIETO MUPa, UMEIOIMX (POPMBI HA3BaHHBIX TEIL.

NPOCMPAHCMBEHHBIX PUSYDY.
Touamue o6véma, edunuywvl uzmepenus 006véma. Oo6vém
NpPAMOY20/1bH020 napaiieienuneod, Kyoa, popmynsl 0o6véma.

Hcnoab30BaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo,
OCHOBaHUE, BBICOTA, PAAUYC U AUAMETP, Pa3BEPTKA.
N3yuaTh, ncnonb3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEpEHHeE,
MOJCJIMPOBAaHNE, B TOM YHCIE KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJl, BbIABJIATH CXOACTBA M Pa3IM4HA:
MEXAYy MUPAMHUION U NPU3MON; MEXKIY LUIMHAPOM, KOHYCOM U
1IapoM.

Pacno3naBaTh pa3BEPTKM MapajuieNenunena, Kybda, MpHU3MBI,
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,
napajjiesenune0B; pemarb 3a4a4i ¢ PealbHbIMU JAHHBIMU C
OTIOPOii Ha CIIPAaBOYHYIO WH(POMAITHIO.

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.

Bri0upaTh ciocod cpaBHEHUSI YK CEIl, BBIYUCICHUH, MPUMEHATH
cBoiicTBa apudMeTHuecKux AEHCTBUHA Ul palMOHAIN3ALUU
BBIYMCIICHUM.

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

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0aMU.
OcyuiecTBAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUMN.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYYEHUAA)
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7 kaacc (He meree 102 q)

HasBanmue
pasneia (TemMbl)
Kypca (4ucio

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTHA Oﬁy‘lalOllll/IXCH

4acoB)
Yucaa u [TonATHE pallMOHATIBHOTO YHCTIA. CucreMaTH3UPOBATH U 000ralIaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. Apudmerndeckue ASUCTBUS C pallHOHATEHBIMU YHCIAMHU. U IECATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUE, yHOPSAOYNBAHUE PAITUOHATLHBIX YHCE. CpaBHUBATH U YHOPAA0YUBATH APOOH, TIPeoOpPa30OBBIBAs TPU
yHciaa CremneHb ¢ HATYpaLHBIM ITOKA3aTEIIEM. HEOOXOJUMOCTH  JEeCSITUYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 4) 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
IIPONIOPLINOHAIBHOCTH.

Ha MHOXKHUTCIIN

u oOpatHast

NECSITHYHYIO IPOOB.

IIpumensaTh  pa3HooOpa3Hble  CHOCOOBI W NPUEMBI
BbIYHNCJIEHUS] 3HAYEHUH JPOOHBIX BbIPA’KEeHUM, COACPKAIINX
OOBIKHOBEHHBIC ¥  JCCATHYHBIC JPOOHM: 3aMEHATH IPH
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHON, IPUBOIUTH BBIpAXEHHE K (hopme,
Haubonee ynoOHOM /Uis BBIUMCIECHUH, MPeoOpa3oBBIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHE W JICJICHUE JECATHYHBIX
npobeif kK JSUCTBHSIM C IIeNTBIMU YUCIIaMu (TP HEOOXOAMMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

IIpuBoAuTH 4YMCI0BbIe U OyKBEHHbIE NMPUMeEPHI CTENEHU C
HaTypaJIbHBIM TIOKa3aTeyieM, OOBSCHSS 3HAYCHUS OCHOBAHUS
CTENEHHU M MOKAa3aTeNs CTEIEeHU, HaXOAUTh 3HAYEHUS CTEleHeH

BUA al (a — mob0e palMoHaNIbHOE YUCITIO, N — HATypaabHOE
YHCII0) C OMOPOU Ha CIIPaBOYHYIO HH(OPMAIIHIO.

IlonnMaTe CMBICT 3aNMCH OOJILIIMX YHCEJ C MOMOIILIO

JAeCSITUYHBIX podeii u creneHei unciaa 10, mpuMeHsATs 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, 3aMCH PEUICHUH TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BACHATH, ONTUPASCH HA OMPEACIICHUS, IPSMO
MIPOIIOPIIMOHAIIEHEIC u obOpatHO MPOIOPIIMOHAIILHBIC
3aBUCHUMOCTH MEXIy BEIMYMHAMU; MPUBOAUTH MPUMeEPbI 3TUX
3aBUCHMOCTEH W3 pEATbHOTO MHUpA, W3 JPYrUX YUeOHBIX
PEeIMETOB.

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

Anredpanyeckue

BbIPaKEHHsI
(27 v)

byksennbie BepaxkeHus. [lepemennsie. JlomycTuMble 3HAUYCHUS
nepeMeHHbIX. DOPMYIIBL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
Y TIpYBEJICHUE MOJO0OHBIX CIIaraeMbIX.

CBoiicTBa CTETIEHU C HATYPAIbHBIM [TOKa3aTEJIeM.
MHoOrouIeHBI. Cnoxenue, BBIYMTAHUE, YMHOXKEHUE
MHOTrowieHoB.  DopMmynbl  COKpaIIEHHOIO  YMHOXKECHHS.
Pa3noskeHrne MHOTOYWIEHOB Ha MHOKHUTEIH.

OBaanerb Ha 0a3oBOM YPOBHE anre0panvecKou
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHAITb €€ B Ipolecce
OCBOEHUS yueOHOr0 MaTepuana.

Haxoautp 3HaueHus: OyKBEHHBIX BBHIPAKEHUI MPU 3aJaHHBIX
3HAYCHUSAX OYKB; BBITIOJIHITH BEIYMCICHUS IO (hopMyIIaMm.
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
UH(OPMALIHUIO.

OcymecTBaATh Pa3IoKEHNE MHOTOWIEHOB HA MHOKUTEIIN
nyTEM BBIHECEHHS 32 CKOOKHM OOILIEro MHOXKMTEINS, IPUMEHEHUS
¢dbopMysIBl  Pa3sHOCTH  KBaJpaToB, (OpMyn  COKpPALIEHHOTO
YMHOXEHHUS C OTIOPOM Ha CIIPaBOYHYIO HH(POpMAIHIO.
IIpumensiTh mnpeoOpa3oBaHME€ MHOTOWIEHOB JUISI PpEIICHUS
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, IpaBuJIa npeoOpa3oBaHus
PAaBHOCUIIBHOCTb YPaBHEHUM.
JIuHeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN

ypaBHEHUS,

IIEPEMEHHON, PEILICHNE JIMHEMHBIX ypaBHEeHUN. Pelenne 3anau

C IMIOMOIIBI0 YPABHEHUIH.

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

CII0COOOM 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
WCIOJb30BAHUEM CMBICIOBOM OIOPHI); TOJB3YACh 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.

Koopaunartsi
U rpauKH.
DOyHKIUH
(24 v)

Koopaunara Touku Ha npsMoi. YucaoBbIle IPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOUKaMHM KOOPAUHATHOW MPSAMOU
IIpssMoyronbHas cucTeMa KOOPAMHAT Ha IIIOCKOCTH. IIprumepst
rpaduKoB, 3aJaHHBIX popMynaMu. UTeHHe rpaKoB pearbHbIX

3aBHUCUMOCTEM.

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

Jluneitnas  ¢ynkuus. Iloctpoenune rpaduxa

byukuun. I'paduk Gpyskipnm y = kx + b.

JIMHEUHON

H3o6paxkars Ha KOOPJMHATHON IpsAMON TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM 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 NPEHMYIIECTBA, HHTEPHPETHPOBATH
rpadudeckuii cnoco0 MpeACTaBICHUs U aHaJIN3a pa3HO0Opa3HOH
KU3HEHHOU MH(pOopMaIuu.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIAJEBATh
(YHKIIMOHATIBHON 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

58




Hcnoab3oBaTh HH(POBbIE pecypcehl U TOCTPOCHUS rpaduKoB
(GyHKUIMN ¥ U3yYEeHUS] KX CBOMCTB.

IIpuBOoaNTE NpUMEpPBI JIMHEHHBIX 3aBUCUMOCTEH B PEAJIbHBIX
Ipoleccax U sABJICHUIX.

IloBTOpEHUE

1 00001IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

0000111eHrE 3HAHUI.

BpiOMparb, TNpPUMEHATH CHOCOOBLI  CPaBHEHUSA  YHCEI,
BBIYKCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHH,  pEIICHUS
ypaBHEHUH MpU HEOOXOAUMOCTH C HAMPABJISAIONICH TOMOMIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIMOJHAEMbIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYMCICHUH, MPEoOpa3OBaHMUIA,
TIOCTPOCHUH.

PemaTe npocreiiiume 3aga4u U3 peaibHOM KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUSA JUIs pPELICHUs 3a1ad U3 JPYTUx
MPEIMETOB.

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

8 kiacc (ne menee 102 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqamumxcn

4acoB)
Yucaa u KBanpatuslit kopeHs u3 uncna. [louamue 06 uppayuonaibrom | DOpMYJIHPOBATH oNpeesieHHe KBAJAPATHOTO KOPHS U3 YUCIA,
BbIYHCJIEHHS. yucne. /lecamuunvle npudIUNCEHUS UPPAYUOHATILHBIX YUCEIL. 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 P HEOOXOIUMOCTH KAJAbKYJIATOP.
CaoiicTBa apuMeTHIECKUX KBaJIpaTHBIX KOpHEW.| OueHMBaTh  KBaJgpaTHblE KOPHM  LEIbIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKEHUH,  COAEPMKAIIUX | JECITUUYHBIMU IPOOSMHU.
KBa/IpaTHbIE KOPHHU. CpaBHuUBaTP W yNOPSAOYHUBATH  pAlUMOHAIbHBIE U
HppalOHAJIbHBIE YHUCIIA, 3allMCAaHHbIE C TOMOUIbIO KBAJIPATHBIX
KOpHE# npu He0OXOAMMOCTH C HATPABJISIFOIIEH TOMOIIBIO.
HccaenoBarb ypaBHEHUE x2 = d, HAaXOAWTb TOYHBIE U
npubmmxEHnbIe KopHH rpu a > 0.
HccaenoBarb, cBOMCTBAa KBaJpaTHBIX KOpPHEW, MPOBOAS
YHCIIOBBIE S3KCIIEPUMEHTBHI C HCIOJB30BAHUEM KaJIbKYJISTOpa
(komIMIBIOTEPA).
IIpuMeHsaTL CcBOMCTBA apUPMETHYECKHUX KOpPHeEH /Js
npeodpa3oBaHusi BbIPAKEHHI.
BbinmosiHATH mpocTeiiline MNpeoOpa3oBaHMA  BbIPAKEHUH,
coJiepKalliuX KBaJpaTHble KOpPHU. BbIpakaThb HepeMEeHHbIE U3
TeOMETPUUECKUX U (pu3nYecKux (Gopmyn mpu HeoOXOIUMOCTHU C
OMOpOil Ha TPaBUJIO.
BoruncasaTe 3HAYEHMS BBIPAXKEHUM, COAEpKAIUX KBAaJIpAaTHbIE
KOPHHU, UCTIOIB3YS IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
HUcnonb3oBarh B XOA€ PpElIeHHsA 3anad  dJIEMEHTAapHBIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C NPHUOIMKEHHBIMH 3HAYEHHUSIMU
BEJIMYHH.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHSA MaTeMATHKH.
Yucna u Crenens ¢ 1enslM nmokasareneMm. CrangapTHas 3anuch yucia. | @opMyJIMpoBaTh onpe/esieHHe CTEIICHU C [ENIbIM MoKa3aTelleM
BbIYHCJIEHHSI. Pa3mepsl 00beKTOB OKpyXKaroiiero Mupa (0T dJeMEeHTaPHBIX (TIpu HEOOXOMMOCTH TI0 BU3YAIBHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX O0BEKTOB), JUIMTENBHOCTD TpolieccoB | [lpeacTaBiasTh 3anuch OOJBIINX M MAJIBIX YHCEIT B CTAHAAPTHOM
¢ HeJIbIM B OKpY’KaroIleM MUpe. Bujge. CpaBHMBaTh 4KCIa U BEJIWYMHBI, 3allUCAHHBIE C
nokasareJsjieM CBoJicTBa CTENEHU C LENIBIM I10Ka3aTEIEM. UCIIOJIB30BaHueEM crerneHu 10.
(7 9) Hcnoab3oBarh 3amMch YHCEI B CTAHAAPTHOM BHUAE A

BBIpOXECHHUS Pa3MepPOB OOBEKTOB, IMTEILHOCTH TPOIIECCOB B
OKpY>KarolleM MUpE.
DopMyJIMPOBATH, 3ANMKCHIBATH 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).

Aareopanyeckue | Ksagparneiii Tpéxunen. Pasnoxkenue xkBaapaTHoro TpéxwieHa | Pacmo3naBaTth  KBagpaTHBId — 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

BbIPaKeHUSI. BXOJISIIIMX B ayireOpandeckue BoipakeHus1. OCHOBHOE CBOMCTBO | ONIPEIEIICHUS PAIIHOHAIEHOTO BBIPAYKEHHUSL.

Aareopanyeckas | anredpanueckoit 1poou. CokparieHue Apooei. BbINOJHATH YKMCIOBBIC MOJCTAHOBKM M BBIYHUCJIATH 3HAUCHHUE

ApooL Crnoxenue, BbIUHUTAHUE, YMHOXEHHE u JeJieHre | podu, B TOM YHCIIE C TOMOLIbIO KaJIbKYJIATOPA.

(15 4) anreOpandyeckux ApoOeil. IIpeoOpazoBanue BbIpaxeHuUi, | @opMyJIMpPOBATH OCHOBHOE CBOMCTBO airedpandeckoi 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,
OTMCHIBAIOLINX OBITOBBIE CUTYAI[MM) NP HEOOXOAUMOCTH C
HAMPABJISAIOIICH TOMOIIBIO.

YpaBHeHus KBanpatHoe ypaBHenue. Henonnoe kBanpatHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJlpaTHBIC 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 Mojenu IyTEM COCTaBJIEHUS ypaBHEHUs (Ipu
HEOOXOJUMOCTH C  HaIpaBJISIONIEd MOMOIIbIO);  periaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS € HCTOpPHeil pa3BUTHUS ANTeOPBI.

YpaBHeHust JIuneiiHOE ypaBHEHHE C NBYMsI NEpEMEHHBIMH, ero rpaduk, |Pacmo3HaBaTh JIMHEHHbBIC yPAaBHCHHS C IBYMsI ICPEMCHHBIMH.
¥ HEpaBeHCTBA. MPUMEPBI PEUIEHUS] YPABHEHUI B LIEIBIX YUCIIAX. Crpouth rpaduKky JMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenue cucteM JAByX JMHEHHBIX YpPaBHEHM C JABYMs |MCHOJBb3Yys Hu(poBble pecypchl (IIpU HEOOXOIUMOCTH C
YPaBHEeHUi nepeMeHHbIMU. [Ipumepsl pelieHuss CUCTEM HEIMHEWHBIX | OTIOPOM Ha aITOPUTM y4eOHBIX JEHCTBUN).
(13 ) YPaBHEHUH C ABYMS [IEPEMEHHBIMU. Pasiuyars napasulielibHbIE U NIEPECEKAIOIIUEC NPSAMBIE 0 UX
I'pagpuueckas  ummepnpemayus  ypasHewus ¢  08yMs|yPAaBHEHHSM.
nepeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMsL NepeMEHHbIMU. Pemiars cucremsl [ByX JIMHEHMHBIX YpaBHEHUHM C JBYMs
Pemienue TekCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH. MEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHHEM.
PemaTe npocreiiime CUCTEMBI, B KOTOPBIX OJAHO U3 YPaBHEHUN
HE SBJIAETCS JIMHEWHBIM MPU HEOOXOAUMOCTH C HAMpaBJISIONICH
IIOMOLIBIO.
Ilpueooums  cpagpuueckyro  unmepnpemauuro  peuienus
VPasHeHus: ¢ 08yMs NePeMEeHHbIMU U CUCTeM YPABHEHUU ¢ 08V M3
nepemeHHbIMU.
Pemiath TeKCTOBBIE 321a4H aTreOpandecKiM CITIOCOOOM.
YpaBHeHus HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

¥ 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. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, U300paXkaTh PEIICHUE

CUCTEMbI HEPABEHCTB Ha YHUCIOBOM IPSIMOM IIPU HEOOXOUMOCTHU
C BU3yaJIbHOM OTMIOPOH.

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

OcHoBHBIE sHaueHu# Gpyakuuu. CriocoOb! 3a1aHus QyHKITHIA. CHMBOJIMKY.

MOHATHSA I'papux Qynkuuun. CpoiicTBa (yHKLUUH, UX OTOOpakeHUE Ha | BelumcaaTh 3HaYeHuss QyHKIMIMA, 3aJaHHBIX GopMynamu (Ipu

(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.
Hcnonb3oBath  (QYHKIHOHAIBHYI0O  TEPMHHOJIOTHIO  H
CHMBOJIMKY.
HccaenoBarb mpuMepsl rpaduKoOB, OTPAXKAOIUX pPeaTbHbIC
npoueccsl U sABieHMs. IIpuBOAUTHL NpPHMeEPBI IPOLECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOMCTBaMH.
Hcnosb30BaTh KOMNBIOTEPHbIE IPOrPAMMBI JJI TOCTPOEHUS
rpadukoB pyHKINN U U3yYEHHUS UX CBONCTB

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

YnciioBble rpadukoB QyHKIUHN, OTPAXKAIOLIUX PEANIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEIMYHH 10 3HAYECHUIO IPYTOM.

byHKIHHI OyHKIUH, ONUCHIBAIOLINE MPSAMYIO u 00patHy!0 | B HECIOKHBIX Clydasx BbIpasKaTh (PopMyJioii 3aBHCHMOCTH

(9 v) IPONOPLIMOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. ['nnepbona. | Mexay BeIUIHMHAMHU.

I'paduk pysKImH Yy = X2,
Gyaxmmn y = X2,y = X3,y = Vx7y = _epaguueckoe
X

peulerue YpasHeHUll U cucmem ypasHeHull.

OnuceiBaTh XapakTep M3MEHEHMS OJHOW BEIMYMHBI 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 00001IeHNEe
(6 w)

[ToBTOpEHNE OCHOBHBIX MOHITUIH W METOJOB KypcoB 7/ U 8

KJaccoB, 0000IIeHe 3HAHUHA.

IIpumeHsiT  cmOCOOBI  CpaBHEHUS 4YMCEJ, BBIUMCIICHUH,
npeoOpa30BaHUM BRIPAKCHHH, PEIICHHUS YPAaBHEHUM.
OcyuiecTBaAATh CAMOKOHTPOJb BBINOJIHAECMBIX JEHCTBUA U
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemiate 3agaym W3 peaJibHOHM  KU3HHM, TPUMEHATH
MaTEeMaTUYeCKUe 3HAHWA Ul DPEIICHHs 3a1ad U3 JPYyrux
IIPEMETOB.

Pemath TekcToBble 3aa4M, CPAaBHUBATh, BLIOMPATH CIOCOOBI
peLIeHMS 3a0a4uH.

9 kaacc (ne menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqamumxcn

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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(99) 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 IUCbMEHHBIC 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.
IHonyunTs npeacTaB/ieHHMe O 3HAYMMOCTH JI€HCTBUTENBHBIX
qucel B IPAaKTUYECKOH 1eATeIbHOCTH YeJI0BeKa.
AHAIUM3MPOBATh M J1eJaThb BbIBOABI (10OCJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU NPHUOIMKEHUs JEHCTBUTEIBHOTO 4YHCIIA
IPY PELICHUH 3a/1a4.
OKpyriasiTe ACUCTBUTEIbHBIC YUCIA, BBINOJHATH MPUKHIKY
pe3yJibTaTa  BBIYMCICHHH, OLEHKY 3HAYEHUHW  YHCIIOBBIX
BBIPAKCHUI.
3HaKOMHTbCS C UICTOpUEH pa3BUTHS MaTeMaTHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Perienue ypaBHeHU, CBOIAIIUXCS K OcBauBaTh, 3alOMHHATHL M NPUMEHATb TIpaduyecKue
U HEPaBEeHCTBA. JTMHEWHBIM. MeTO/Ibl TP PEILICHUU ypaBHEHUH, HEPABEHCTB M UX CHUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. Pemenne ypaBHeHHH, cBOASIIUXCA |(MPH  HEOOXOJUMOCTH C OMNOpPOM Ha alropuT™M y4eOHBIX
€ O/IHOI K KBaJIpaTHbIM. BUKBajipaTHbIE ypaBHEHHUS. neicTBUil).
nepeMeHHOM 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-pallMOHAIBbHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, MpocTeiiue aApoOHO-paliioHaIbHbIE
Perrenune TeKCTOBBIX 33124 anreOpandecKuM METOIO0M. YpaBHEHMSL.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX 3aj1ad,
o0Cy’KIaTh HMX H peliaTb TEKCTOBBIE 3aJaud pa3HBIMU
CIoco0amH.
3HAKOMHTBCS ¢ MCTOPHEi pa3BUTHS MaTEMAaTUKU
YpaBHeHust JIuHeitHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMHU U €ro Tpaduk. | OcBamBaTh U NPUMEHSITH IPUEMBI PEIIEHUS CHCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMS IICPEMCHHBIMHU U

JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMA NIEPECMCHHBIMU U CUCTCMBI JIBYX
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Cucrembl e€ pemeHue. Pemenne cucreM JByX ypaBHEHUM, OJHO U3 YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIISICTCS JIMHEHHBIM
YPaBHEeHU KOTOPBIX JINHENHOE, a IPyro€ — BTOPOU CTEIECHH. (1o BU3yaJIbHOM OMIOPE).
(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;
HHTEPNPETUPOBATH PE3YJIHTAT.
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 CucreMpl IMHEHHBIX HEPAaBEHCTB C OJHOM MEPEMEHHON U UX | BBINOIHATH NpeoOpa3oBaHUsl HEPABEHCTB, UCNOJb30BATh IS
(16 ) peuieHue. npeoOpazoBaHusl CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBagparHble HepaBeHCTBA U UX PEILLICHHE. Pacno3naBaTh nTuHENHbIE U KBaIpaTHHIE HEPABEHCTBA.
I'papuueckass  uHTEpHpeTanuss HEpaBEHCTB U cucTeM | PemiaTh  JWHEWHBIE  HEPAaBEHCTBA, CUCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKJIIFOYAOIINX KBAPATHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh NOJyYCHHbIEC PEIICHMUS.
H3006paxkarh perieHne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCIIOBOM TNPSAMOM, 3alMCbIBaTh pEIIEHUE C IIOMOIIBIO
CUMBOJIOB.
PemaTh KBaJpaTHbIE HEPABEHCTBA, UCIIONB3Ys rpaduyeckue
IIPEJICTaBICHHUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3MYHBIX 3a7a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatuunas ¢ynkuus, e€ rpaguk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIbI U3ydaeMbIX (YHKIU; WJIIOCTPHPOBATH
(16 1) KOOP/AMHATHI BEPUIMHBI 1apabo0JIbl, 0Cb CHMMETPHUH Napaloibl. | CXeMATHYECKH, 00bSICHATH PACIIOJIOKEHUE HAa KOOPIMHATHOU

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

OIMCHIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTUYHYIO QYHKIHUIO TI0 (opmyIie.
IIpuBoAMTL TpUMEPHI KBAJAPATUYHBIX 3aBHCHUMOCTEH U3
peayIbHOM JKU3HH, (PU3UKHU, TEOMETPHUH.

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

CTpontsb 1 H300paxaTh cxeMaTH4eCKH rpaduKy KBaIpaTUYHbBIX
¢yHKIMIA, 3a1aHHBIX QopMyamMu BHIay = ax’,y = ax® + q, Y
= ax + p)? y = ax’> + bx + ¢ (Ipy HEOOXOIUMOCTH C
BU3YyaJbHOW OMOPOH).

AHAJIM3UPOBATH U NPUMEHSTH CBOMCTBA N3YYCHHBIX (YHKITHIA
JUIE WX TOCTPOEHHs, B TOM YHCIE C IOMOIIBIO MH(POBBIX

pecypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 9)

[ToHsATHE YMCIOBOI MTOCIEI0BATEIBHOCTH.

3ajaHue MOCIeA0BaTEeIbHOCTH PEKYPPEHTHOH (dopmysnoi u
dbopMyI0ii N-TO YiIcHA.

Apudmernueckas u reomerpudeckas nporpeccun. Dopmyisl N-
ro 4jeHa apu(MeTHUECKOM M IeoMeTpHUYEcKOW Hporpeccui,
CYMMBI MIEPBBIX N YJICHOB.

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

Cnoorcrvie npoyenmul.

OcBauBaTh ¥ NPUMEHATH UHACKCHbIE 0003HAYCHMUS, CTPOUTH
peuyeBble BBICKA3BIBAHUS C HCIIOJIB30BAHHEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C IMOHATHUEM I10CJIEI0BATEILHOCTH.

AHaIM3UPOBaThH HopMyITy N-TO YICHA TOCIEI0BATEIBHOCTH HITH

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

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIUCAaHbl IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHUYECKYl0 U T€OMETPUUYECKYIO
MIPOrPECCUU IIPU pa3HBIX crioco0ax 3aJaHusl.

Pemats 3amaun ¢ wHcmoiab3oBaHMEM (opMyn N-ro uieHa
apuMeTHyecKoil U TIeOMETPUYECKON MpOrpeccuid, CyMMBbl
MEPBBIX N YJICHOB C ONIOPON Ha CIPAaBOYHYIO HHPOPMALIHIO.
H3o0pasicamp  unenvl  nOCIE006AMENLHOCMU — 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, TPahUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewams 3a0auu Ha clodicHble NPOYEHMbL, 8 MOM HUCTe 3a0ayu
U3 peanbHOU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTUS MATEMATUKH.

IHoBTOpEHMeE,
00001IEHME,

CUCTeMaTu3anusa

3Hann1711

(18 u)

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

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

OnepupoBarh NOHATHAMM. MHOXECTBO, I1OJMHOKECTBO,
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 YHCJIAMHU. HaTYPAJIILHOE YUCIIO, IPOCTOE U
COCTABHOE 4YMCJIA, JEIMMOCTb HaTYPAJIbHBIX YHUCEI, NPU3HAKH
JETUMOCTH, LIEJI0€ YUCIIO, MOAYJIb YHcia, OOBIKHOBEHHAs U
JeCATUYHAsL TPOOH, CTAHAAPTHBIN BUJ YHCIa, apu(PMETHUECKHIA
KBaJIpaTHbIN KOPEHb.
BbINOJHATH 1eiicTBHS, CPABHUBATHL M YIIOPAA0YHUBATH YHCIIA,
IPEACTABIIATh YUCIA HAa KOOPAWMHATHOM IIPSMOM, OKPYIIIATH
YHUCIIA; BBINMOJIHATL NPUKHUIKY U OLEHKY pe3yibTaTra
BBIYUCIICHUM.
PemiaTh TekcToBBIE 321a4M apU(PMETUUECKHM CIIOCOOOM.
PemaThs npakTu4eckue 3aa4u, CoJIEpKaIlAe IPOLEHTHI, T0JIH,
YaCTH, BbIPaXKAOLIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosiHUe, IIeHa — KOJIMYECTBO — CTOUMOCTh, O00BEM
paboTbl — BpeMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparthb peasibHble KU3HEHHBIE CUTYallUH, (POPMYJIMPOBATH
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 MHOTOWIeHa Ha MHOXXWTENIHM, B TOM YHUCIE C
UCIOJIb30BaHUEM (OpPMyJ pPAa3HOCTH KBaJApaToB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPABOYHYIO WH(MOPMAIHIO);
HAXOJIUTh JIONYCTUMBIE 3HAYEHUS NEPEMEHHBIX s JpOoOHO-
paLMOHAIBHBIX BBIPAKEHHUM, 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,
CTPOUTH UX rpaduKH.

OnepupoBaTh MNOHATHSAIMU. TIpsMas TPOTIOPLUOHATIBHOCTD,
oOpaTHast  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKIMA,
KBaJ[paTHuHas QpyHKIUS, napabonia, runepooa.

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

Bripa:xkath (popMy1aMH 3aBUCUMOCTH MEX/y BETUUMHAMM.

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSA» (I1O TOAAM OBYYEHUSA)

7 xaacc (He MeHee 68 )

Ha3zBaunmue
pasneina (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 W3Mepenue NTUHEHHBIX M YIJIOBBIX BEIMYMH, BBIYMCICHHUE |OIOPBI: HABOISIIUE BOIPOCHl HW/WIM AITOPUTMA Y4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. NelcTBUI).
BeJIMYUH [lepumerp w  1omans  ¢uryp, cocraBieHHbIX 13| IIpoBoAMTH IpoCTEHIINE TOCTPOSHHS C TIOMOLIBIO TUPKYIIS 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 3a7auu Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIIMYUH
YTJIOB.
Pemartp 3a7aun Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUUECKUX
¢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 ) MIPE/ICTAaBICHHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (c ykazaHHEM INPU3HAKOB) MPH HEOOXOAMMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJbHUKOB.
[IpyzHakn paBeHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MeAMAHBI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHUE TPEYTroNbHUKY. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOT'O TPEYTOJIbHHKA.

[TpoTuB G0MbIIEH CTOPOHBI TPEYroJdbHUKA JIEKUT OOJIBIIUI

YTOII.

BHU3YyaJIbHOU OIOPOIA.

BbiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyIHpOBaTH OTIpeCTIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSMOYTOJIBHOTO, 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.

®opmyIMpoOBaTh CBOICTBA M NPU3HAKM PaBHOOEIPEHHOrO
TPEYTrOJIbHUKA.

CTponTs 4epTexu, pelmaTh 32424 C IOMOILBIO HaX0XKICHHS
PaBHBIX TPEYTOJbHUKOB.

IIpumeHaTs NPU3HAKU  PaBEHCTBA  MPAMOYTOJIHBIX
TPEYroJbHUKOB B 3ajayax (C HCIIOJIb30BAaHUEM CMBICIOBOM
OTIOpPBI: HABOJSIIME BOMPOCH W/WIM aIrOpUTMa Y4eOHBIX
JEHCTBHM ).

Hcnonb3oBath 1UQpPOBBIE peECYpPCHI
CBOMCTB U3y4aeMbIX QUTYD.
3HAKOMHUTBCS ¢ MCTOPHeEil pa3BUTUS TE€OMETPUH.

Jig  HCCJICIOBaAHUA

IMapanieabHbIe
npsiMbie, CyMmma
yIJIOB

[TapannensHble npsMble, UX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPU
[EpECEUCHUH NMAPAIIEIbHBIX MIPSMBIX CEKYILEH).

@®opMyJIMpOBaTh MOHATHE  TMapalieIbHBIX
HAXOAUTH IPAKTHUECKUE IPUMEPHI.
H3yuarb cBoiicTBa yrioB, oOpa3oBaHHBIX MPH MEPECEUCHUU

IIPsAMBIX,

TPEeYroJbHUKA [Ipy3zHak  mapayulebHOCTH  HPSIMBIX —~ Y€pPE3  PaBEHCTBO | APAJUICIBHBIX IPAMBIX CEKYILEU
(14 v) pPAacCTOSIHUM OT TOYEK OJTHOM IPSIMOM 10 BTOPOM MPSMOM. IMpoBoauTe n0Ka3areabcTBa. POpPMYJIMPOBATH TeEOpeMy
CymMa yrioB TpeyrojipHUKa U MHOTOYTOJIbHUKA. MapaJjuIeIbHOCTH  JBYX MPAMBIX €  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30BaHHBIX MpPH MEPECEYEHUU JTUX NPSAMBIX TpeTher
IPSIMOiA.
BbpI4ucasTe CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYT'OJIbHHKA.
Haxoautp uuncioBble U OYKBEHHbIE 3HAUYEHMs YIJIOB B
F€OMETPUUYECKUX 3a/ladaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYrOJIbHUKA U MHOTOYT'OJIBHUKA.
3HAKOMMTBCS C HCTOpPHel Pa3BUTHUS TEOMETPUU.
OxpyKHOCTH OKpy>KHOCTb, XOpABI U TUAMETPBI, UX cBoWcTBa. KacaTenbHas k| @opMyJiMpoBaTh  onpeaeeHUsi:  OKPY)XHOCTH,  XOpPJBI,
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, CTPOHTH YEPTEXKH.
MOCTPOEHU S NEePReHOUKYIAp KaK 2e0MempuiecKue mMecma mouex. Hccaenosarb, B TOM 4UCIIE HCNOAb3YS 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 32/1a4d HA NMOCTPOEHME: YIJia, PABHOIO
JTAaHHOMY; CEPEIMHHOTO MEPIEHANKYIspa 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

IToBTOpEHUE,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IMOHATHH W METO/OB
Kypca 7 Kiacca.

Pemath 3agaum Ha ITOBTOPCHUC, WIUIFOCTPUPYIOIIHUEC CBA3U
MCKAY pa3JIMYHbIMHU YaCTAMU KYypCa.

8 kiacc (He meHee 68 u)

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

OcHoBHOE coa€epiKaHue

OcHoBHbIE BH/IbI 1eITEJIbHOCTH oﬁyqammuxcﬂ

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
OIIOPOi Ha aJITOPUTM IpaBUIIA.
Hcnoan3oBate 1HPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUIryp.
3HAaKOMHTbCS C UCTOpUEH pa3BUTHS FeOMeTPHH.

11 UCCIIEAOBAHUA

Teopema PaJieca
U TeopeMa o
NPONOPUHMOHATBH
BIX OTpe3Kax,
Mmoa00HbIe
TPeYroJbHUKH
(15 9)

Teopema Paneca u meopema o nponoOPYUOHAIbHLIX OMPEZKAX.
Cpenusis nuHus TpeyrojbHuka. Tpamneuus, €€ cpeaHsis TUHUSL.
Ilponopyuonanvuvie  ompesku, NOCMpOEHUe  4emeepmoo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceouicmea yenmpa macc 8 mpey2onabHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusnaka
mpey201bHuKkog. IlpakTuueckoe NpuMEeHEHNe.

nooobus

IIpoBoaMTH MOCTPOEHUS C IOMOLIBIO IUPKYJIS U JIMHEUKH C
ucronb3oBaHue  teopeMbl  Pajmeca M TEOpPEMBI O
IPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUMOHAIBHBIA OTPE30K C OINOPOM Ha 3PUTEIBHYIO
HarJsHOCTb.

Haxoauth 10/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YEpTEXkKax 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 €
HaIIpaBJSOIIEH TOMOLIBIO.

IIpoBoaNTH A0KA3aTEJBCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
NOJJO0MST HECIOKHBIX T'€OMETPHUYECKUX 3a7ady C OMOpod Ha
ITOPUTM y4eOHBIX JEHCTBHM.

IlpumeHsiTH  TNOJNyYEHHBIE  3HaHWS  [IPU  PELICHUHU
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 6CROMO2AMENbHOL NAOUAOU.

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

YeThIPEXYTOJIbHUKA Yepe3 UaroHajaul U yroj MeXAy HUMHU C
OIOPOH Ha CIIPaBOYHYIO WHHOPMAITHIO.

Haxoanth mmomanu ¢uryp, n300pak€HHBIX Ha KIETYaTON
Oymare, MCI0JIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOCHHUE.
Pa30upaTrh npuMepbl HCIIOIB30BaHMS BCIIOMOTaTEeIbHON
TUTOIAAM ISl PELICHUSI TEOMETPUYECKHX 3aj1ad.

Haxoauth mmomanu moAOOHBIX (UTYp C OMOpoWd Ha
CIPaBOYHYIO HHPOPMALIHUIO.

BbIyucasiTh TUI0MIAHM Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3a1a4u Ha IJIOLIAb C IPAKTHUECKUM COJIEpPKaHHEM
1I0CJIE COBMECTHOI'O 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.
CooTHOIEHUsT  MEXAY CTOpOHAMH B  NPSAMOYTOJIBHBIX
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
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

HccnenoBarb  COOTHOLIEHUS  MEXJIy  CTOPOHaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIOMICH TTOMOIIIBIO.

HUcnoab3oBars  Qopmynsl  npuBeAeHUs U
TPUTOHOMETPHUYECKOE TOXKIECTBO TSl HAX 0K ICHHSI
COOTHOIIICHUH MEXIYy TPUTOHOMETPUIECKHMHU (PYHKITUSIMH
pa3IMYHBIX OCTPHIX YIJIOB C OHNOPOH Ha CIPaBOYHYIO

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).

Bunucanubie VYTIubl MEXAy XOpJIaMU U CEKYLTUMHU. HaxoauThs BnucaHHBIE YIUIbI, ONMMPAIOIIUECS HA OJIHY AYTY,

U ONIMCAHHBIE Bnucannble ¥ onyvcaHHbIE YETBIPEXYTONIBHUKH, UX NPU3HAKU U | BBIYMCJIATH YIIIbI C IOMOIIBIO 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 9) Hcnosb30BaTh 3TH CBOMCTBA U NMPU3HAKU IPU PELICHUU
3a/1au.

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

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

3HAHUM

(49

9 kjacc (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 YTJI0B TPEYTOJIBbHUKOB. Pemiath TpeyroipHUKH C OMOPOMl Ha AITOPUTM Y4EeOHBIX
TPeyroJbHUKOB dopmyna miIom@and TPeyroJbHUKA Yepe3 JBE CTOPOHBI U YroJ | ACHCTBUM.
(16 4) Mexay Humu. @opmyria IIIOMIAaU YeThIpEXYrobHUKA uepe3 ero | Pemare  mpakTuyeckue  3aJa4dd, CBOAsIMecHd K
JMArOHAIN U yTOJI MEXKLy HUMH. HAXO0KIEHUIO PA3JIHYHBIX JIEMEHTOB TPeYroJibHMKA.
[IpakTHyeckoe MpUMEHEHHE T0KA3aHHBIX TEOPEM.
IIpeoopaszoBanue |[/lonamue o  npeobpazosanuu  noOoOUus. OcBauBartsp MOHSATHE npeoOpa3oBaHus noao0usl.
noaoous. Coomeemcmeennule d1emenmvl NHOOOOHbIX puzyp. HccnenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
MeTtpuueckue Teopema o npouszsedenuu ompe3kos xopd, meopema o|Npeodpa3oBanuu nonodus. HaxoauTs npumepsl 1moaodus 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
V2108 U NOOOOHBIX MPEY20JIbHUKOS.
Pewmams ceomempuueckue 3adauu u 3a0ayu U3 peanrbHOU
JHCUZHU C UCNOBb308AHUEM NOOOOHBIX MPEY20lbHUKOB.
BekTophbI OmnpeneneHne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpaBlICHHBIE 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.

CkasisipHOE NPOU3BEACHUE BEKTOPOB, €r0 IMPHUMEHEHUE IJIs
HAaxO0KJICHHUs JUIUH U YTJIOB.

Pemrenune 3a1a4 ¢ NoMOILBbIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB JUIsl PELICHUs 3a/1a4 KUHEMATUKH U
MEXaHUKHU.

¢busnueckuit  (cuia)
BOIIPOCHBIN IIJIaH.
3HaTL ompeAeseHHsi CYMMBl M Pa3HOCTH BEKTOpPOB,
YMHOKECHUS BEKTOpa Ha YUCIIO, HCCJIe10BATD
reOMEeTPUUYECKUN U PU3NUECKHUI CMBICIIBI 3TUX ONepaIuil.
Pemrate 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.
HepeceueHust OKPY>KHOCTHU U IIPSIMOIA. HaxoauTp LEHTp U paguyCc OKPYKHOCTH 110 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT NPYU PEIIEHUH T€OMETPUUYECKUX 3a/1a4. Pemathb 3aga4n Ha HAXOXKJIEHUE TOUEK IEPECEUEHUSI ITPSIMBIX
Hcnonb3oBanue MeToga KOOpJAMHAT 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 peabHbIX 3a7au («METO KOOPIAMHATY).
IHosb30oBaTbest 118 NOCTPOGHMSIT UM MCCIEAOBaHUMN
U(PPOBBIMHU PECYPCaMH.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU
IIpaBuiabHbIE [IpaBuiibHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX 3JIEMEHTOB. | POpMYJIMPOBATH OIlpeZieNICHUE MPaBUIBHBIX
MHOTOYIOJBHUKH. |YUucio u [MHA OKpYXHOCTH. JlMHA Jyrd OKPYXHOCTHU.| MHOTOYI'OJBbHUKOB, HAXOAMTH UX DJIEMEHTHI.
Jauna Paguannas mepa yria. IHosb30BaTBHCSI NOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPYKHOCTH M
IJI0IAb Kpyra.
Boruncienue
nmjaomanen

(89)

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

IIOMOIIBKO NPAaBWJIBHBIX MHOI'OYT'OJIBHUKOB, OIpede/siTh
4HCIO0 , AJMHY IyTH U paJluaHHyI0 Mepy yIJia 1o oopasiy.
IIpoBoauThL NEpexo] OT paJuaHHON MEpBI YIJIa K ITpagyCHOU
¥ Ha000pOT MO BU3YaJIbHOM 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 Ilonsamue o osudicenuu niocKkocmu. Pa30uparp  npumepbl,  WUIIOCTPUPYIOLIUE  MOHSATHUS
ILUIOCKOCTH IapannenvHuiii neperoc, nogopom u cummempus. Ocu u yenmpoi | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 u) cummempuu. ®opMyJIHMpPOBaTh OIpE/EICHHs MapaieIbHOIO MEepeHoca,
IIpocmeriwue npumenenus 6 pewtenuu 3a0ay. OBOPOTa W OCEBOW CHMMETPUM C BH3yaJbHOH OIOPOIL.
HaxoauTh HEMOABMKHBIE TOUKH IO 00pasiry.
HaxoauTh HEHTPBI M OCH CUMMETPHIA MTPOCTEUIINX (UTYP TIO
obpasiy.
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, KJIacCOB, 0000IIIEHNE U CUCTEMATH3aIHsI 3HAHUH. MHOTOYTOJIbHUK, PABHOOEAPEHHBIH U  PaBHOCTOPOHHUI
cucrematusaunus | [Ipocreiimme reomerpuueckue GUTYPbl W UX CBOICTBA. | TPEYTOJbHUKH, NPSIMOYTOJBHBII TpPEyrolbHUK, MeIuaHa,
SHAHMIZ N3mepenne reoMeTpuiecKiX BEIHYHH. OucceKkTpuca M BBICOTA TPEYTrOJbHHKA, MapauieorpaMM,
(7 ) TpeyrosbHHUKH. poMO, MPSMOYTOJIBHUK, KBAAPAT, TPAMCIHS;, OKPYKHOCTH,

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

OKPY)KHOCTH. BIHMcaHHBIE W  ONMCAaHHBIE  OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

IIpsiMast ¥ OKPYKHOCTb.

YUeThIpEXYroIbHUKN. Bnucannseie U OIIMCAaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema [Tudaropa u Hauana Tpuronomerpu. 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;
NapajuleIbHOCTh M MEPHEHAUKYISPHOCTh MPSMBIX, YroJl
MEXAYy NpSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IpsIMOM; JUIMHA, PAacCTOSHUE, BEJIMYMHA YIUa, IUIOLIAlb,
HEPUMETP.

HUcnonb3oBars  ¢opmyabl: 1nepumerpa U IUIOLIAIU
MHOTOYT'OJIbHUKOB, JJWHBI OKPYKHOCTH W IUIOLIAJU KpyTa,
00BbEMa MPSIMOYTOJIBHOTO MapaJulesenumeaa.

OnepupoBaTh NOHATHAMM: TPSAMOYTOJbHas cHUCTEMaA
KOOpJAWHAT, BEKTOp; MCNOJb30BAaTh OTU TMOHATHUS MJIA
NIPEICTAaBICHNS JaHHBIX M PEIICHUs 3a7ad, B TOM YHCIE U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3ajauMm Ha TOBTOPEHHE OCHOBHBIX IIOHSTHUH,
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BekTops! Ha INIOCKOCTH.

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

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

7 kaacc (He meHee 34 1)

HazBanue
pasnena (TemMbl)
(4MCJ10 YacoB)

OcHOBHOE coepKkaHue

XapakTepucTHKA /IeSITeJIbHOCTH 00y4YalomMXcsi

Ilpeacrasiienue
AAHHBIX
(7w

[IpencraBnenne naHHbIXx B TaOnumax. [IpakTtuueckue
BBIUUCIICHUSI TIO TaOJMYHBIM JaHHBIM. V3BredeHue WU
WHTEpIIpeTalus TaOIUYHBIX MaHHBIX. [IpakThyeckas paboTa
«Tabmusiy.

['paduueckoe mpeAcTaBiICHHWE IaHHBIX B BHUJAE KPYTOBBIX,
CTOJMOMKOBBIX (CTONOYATHIX) TuarpaMM. UTeHne u MoCcTpoeHue
nmuarpamum. [Ipumeps! feMorpaduyeckux auarpamm.
[TpakTiaeckas padora «Jluarpammsy.

OcBanBarh Ha  0a30BOM  YpPOBHEe  CHOCOOBI
MIPEJICTAaBICHHUS] CTATUCTUYECKUX JaHHBIX W YHCIOBBIX
MacCHBOB C TOMOLIbIO TabMUI] W JUarpaMMm ¢
UCIOJIb30BAHUEM  aKTYyalbHBIX W  B@XKHBIX JIaHHBIX
(nemorpaguueckue JaHHBIE, IIPOU3BOACTBO
IIPOMBILIUIEHHOW M CEIbCKOXO35MCTBEHHON IPOAYKIUH,
0OI11eCTBEHHBIE U TIPUPOHBIE SBICHUSA).

H3yuars MeToabl paboThl C  TaOMMYHBIMH U
rpadMUecKUMH TMPEICTaBICHUSIMH JaHHBIX C ITOMOIIBIO
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 YPOBHEe MOHSITHSI: YHCIIOBOM
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
IU(POBBIX PECypcoB, B XOA€ IMPAKTUYECKUX padoT, (c
HAIPAaBIIAIONIEH TOMOIIIBIO).

OcBauBaTh Ha 62a30BOM YPOBHe MOHSITUS: HaOOJbIIIEE
Y HaMMEHbIIIee 3HAUCHUs YUCIOBOIO MacCHBa, pa3Max.
Pemars 3apauu Ha BeIOOp crioco0a ONMMCaHUs JaHHBIX B
COOTBETCTBUU C TPHUPOJOH JaHHBIX M  ICISAMHA
MCCIICIOBAHMSI C HAITPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cryuatinasa usmenuusocms (npumepwt). Yacmoma 3uavenuii 6
maccuse oannvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckas paboma « Cnyuatinas usmeH4yu8oCms ».

Oceaugeamv NOHAMUA. YACMOMA 3HAYEHUU 6 MACCUBe
OQHHBIX, 2PDYNNUPOBKA OAHHBIX, SUCTNOSPAMMA.

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. Ilymo 6 epage.
IIpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nymy). Ilpedcmaenenue 06 opuenmuposannvix epaghax.

Oceausamv nonamusn. epagh), eepuwuna epaga, pebpo
epagha, cmenens (6areHMHOCMb 8EPUIUHDL), YENb U YUK
Oceaueamv nonamusn’ nymo 6 zpage, 31i1epos nymo,
00x00 epaga, opueHmuposanmwili 2pag.

Obécyyncoamsv pewienue 3a0auu HA NOUCK  CYMMbl
cmenenell eepuwiun epaga, Ha nouck odoxooa zcpaga, Ha
nouck — nymeu 8  OPUEHMUPOBAHHLIX  2pagax ¢
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) Ipaxmuueckasn paboma « Yacmoma evinadenus opnay. npupooe u obujecmee Ha GANCHLIX Npumepax (asapuu,
HecuacmHvle cnyyau, 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.

O0600menue, [IpencraBnenne  maHHbiX.  OmnucarenpHas — craTUcTHKA. | IIOBTOpPATH H3ydyeHHOE W BBICTPAMBATH CUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUM.

(549) PemaTs 3a1a4m Ha IPE/ICTABJICHUE U OTNIMCAHUE JAHHBIX C

MTOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK C HampaBisIOLIeH
MIOMOUIBIO.

O0cyxnaTb NpUMepbI CIIy4alHBIX COOBITH,
MaJIOBEPOSATHBIX U MPAKTUYECKHU JJOCTOBEPHBIX CITy4aiHbIX
COOBITHH, UX POJIM B IPUPO/JIE U )KU3HU YETIOBEKA

8 ki1acc (He meHee 34 1)

Ha3zBaunmue
pasneina (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
MIPEACTABJICHUE TIPYNIIMPOBAHHBIX JAHHBIX M ONUCAHUE
CIy4ailHON M3MEHYHBOCTH.

Pemars 3amaum  (mo BHU3yaJIbHOM  omope) Ha
oTpeieNieHNe YaCTOThI Cy4YalHBIX COOBITHIA, O0CYXACHHE
INPUMEPOB CIY4YalHBIX COOBITUH, MAaJOBEPOSTHBIX H
MPAKTHUYECKU TOCTOBEPHBIX CIIYyYalHBIX COOBITUH, X POJIH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMOIIBIO

OnucarejbHas Omgxnonenus. [Jucnepcus uucnosozo nabopa. Cmanoapmuoe | Oceausamv NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCI068020 Habopa. [uazpammel pacceusaHus. OMKIIOHEHUe, UCNONb308AMb MU XAPAKMEPUCIUKU OJIsL
PaccenBanue ONUCAHUS PACCeU8aHusi OQHHbIX.
JAHHBIX Yuacmeosamv 6  obcyncoenuu - zunomeszvt 00
(4 9) omcymcmeuyu Ui HAaIuuuu  CeA3U  No  Ouazpammam
pacceusanusl.
Cmpoums Ouazpammvl pacceusanus no UMerOUWUMCS
OAHHBIM, 8 MOM HUCTE C NOMOUWbIO KOMNblomepa (nocie
COBMECIMHO20 AHANU3A).
Mmno:kecTBa MHoXxecTBO, MoAMHOKeCTBO. Omepanuu Hajx MHOXecTBamMH: | OcBauBaTh MOHATHSI. MHOXECTBO, 3JICMEHT MHOKECTBA,
(4 9) oObeMHEHNE,  TepecedeHue,  jgomnoiHeHue.  CBoHCTBA | MOJMHOMKECTBO.
orepanuit HaJ MHO>KECTBaMHU: NEPEeMECTUTENIbHOE, | BBHIMOJHATH onepanun HaJl MHO>KECTBaMH:
COYETaTeNbHOE, PaCIpeACTUTEIbHOE, BKITFOUCHHS. o0BbeIMHEeHNE, TIepecedeHre, TonoIHeHne (1o oopasiy).
['padmyeckoe nmpeacTaBlIeHNE MHOKECTB. Hcnoab3oBath CBOWCTBA: MepEeMECTUTENHHOE,
coueTaTeNbHOe, pacHpeleNuTeIbHoe, BKIIOYCHHS (C

MCII0JIb30BaHUEM BU3YaJIbHOM OMOPHI).
Hcnoab3oBaTh rpaduyeckoe MpeacTaBiIeHHe 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.

[TpakTuueckas pabota «ONBITH ¢ 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
II0 BEPOSATHOCTSIM 3JIEMEHTapHBIX COOBITUH CllyyailHOro
OMbITa (C MCIIOJIb30BAHUEM 3PHUTEIbHON HarJsAHOCTU
1/uiy BepOaIbHOM OIOPHI).

Pemath 3a1a4m Ha BbIYKMCIIEHUE BEPOATHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM 4YHCJE C IOMOUIbIO KOMIbIOTEpA (C
UCMOJb30BAaHUEM  3PUTEIbHOM  HAISIAHOCTH  W/WIK
BEepOAIBHOM OTIOPHI).

IIpoBoanTh M M3y4aTh ONBITHI C PAaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMHU COOBITUSAMH (C UCHOJIb30BAHUEM MOHET,
UTpabHBIX KOCTEH, IPYrux MoJienei)
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 ymHorcenus.

Oceausamv nouamusn. oepeeo Kak zpagh 6Oe3 yukia,
sucsuas eepuwuna (n1ucm), 6emev oepesa, nymo 8 oepese,
ouamemp oepesa.

H3yuamos ceolicmea Oepesa: cyujecmeosanue Gucsyel
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MedHcO0y — 08YMs
BEPUIUHAMU, C853b MeJHCOY HUCTIOM GEPUIUH 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 meopemvl 0 6eposmHOCmU 00bEOUHEHUSL 08YX
coobimuil (opmynvl CLOACEHUSI BEPOSIMHOCMELL).
Yuacmeoeams 6 odcyicoenuu pewenun 3a0auu, 6 mom
yucie mekcmogvle 3a0auu Ha onpeoeieHue 86eposiImHOCmel
00beOuHenus: U nepecedenus cooOblmuti ¢ NOMOUWbBIO
yucnogol  mnpsamou, ouazpamm  Jurepa,  opmyivl
CILOJHCEHUS 8ePOSAMHOCTELL.

Ocsaugamo nOHAMUA' npasuio VMHONCEHUS
8eposimHocmell, YCI068HAs 6ePOSMHOCMb, HE3A8UCUMDbLE
coObImus 0epeso CyuanHo2o onvima.
H3yuams  ceoiicmea  (onpedenenus)
codvimuil.

Yuacmeoeamov 6 oocyyucoenuu pewenusa 3adauu na
onpeoeneHue u UCNONb308aHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoeamv 6 oécysycoenuu pewenuna 3adauu na
HOUCK 8EepOAMHOCMEN, 6 MOM HYUCIe YCIOBHbIX, C
UCNOb308aHUEM 0epesa CIYUaAUH020 ONbIMA.

He3ABUCUMDbBIX

0O06006menue,
KOHTPO.JIb
(49)

[IpencraBnenue nanHbpix. OnucaTenbHas cratuctuka. ['padsol.
BepositHOCTB CIIy4aitHOTO COOBITHSA. DJIeMEHTHI
KOMOHHATOPUKH.

IloBTOpPSAITH W3y4YE€HHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

PemaTe 3a1a4u Ha IpeCTaBICHUE U ONUCAHKUE JAHHBIX C
MTOMOILBIO M3YYEHHBIX XapaKTEePUCTHK (c
WCII0JIb30BAaHUEM BU3YyaJbHOM OTIOPHI).

Yuacmeoeamov 6 oocyscoenuu pewenun 3anaum c

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
nepevrciIeHne KOMOUHAIMA (Yrcia epecTaHOBOK, YHCa
COYETAaHMI), Ha HAXOXXJECHHUE BEPOSATHOCTEH COOBITHH 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 cCOOBITHAMEU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpPSITH W3yYEeHHOE W BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3aga4u Ha npeACcTaBICHUE U ONMKUCAHUE JAHHBIX.
Pemiate 3agauMm  Ha  HAxXOXJEHUE  BEPOATHOCTEU
00bEeIMHEHNUSI M TIEPECEUCHUs] COOBITHH, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJb30BaHHEM  TpadUUecKuX
MPEJCTABICHUHN U J€PEBA CIYYalHOTO OIbITA.

Pemars 3anaumM Ha nepeuyunciieHne KOMOWHAUUN (4ucia
MEePECTAaHOBOK, YHCJIAa COYETAaHWW), Ha HaXOXKJICHUE
BEPOATHOCTEH COOBITHI C MPUMEHEHUEM KOMOMHATOPHKH,
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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 COYETAHHM DJIIEMEHTOB pA3JIMUHBIX MHOXKECTB (110
obOpasiy).

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

Pematb, mnpuMeHsii KOMOMHATOPWKY, 3aJladyd  Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJie MpaKTU4YEeCKOW paboThl (c
BU3YaIbHOU OMOPOH).

I'eomeTpuueckasn
BEpPOSAATHOCTH
(4 4)

T'eomempuueckas gepoamuocms. Cayuaiinvlil 6b100p MOYKU U3
@uypol Ha niockocmu, U3 OmpesKa, U3 0yeu OKPYIHCHOCHIU.

Oceaueamv nonamue 2eomempuyeckou 6eposmHOCMU.
Yuacmeosamw 6 oocysycoenuu pewenun 3adauu na
HAaxooicoenue 8eposimHocmell 8 ONbIMAx, NPeocmagUMblx
KaK 8b100p MoyeK U3 MHO20)20/IbHUKA, Kpyed, Ompe3Ka uiu
Oyau OKPYHCHOCHU, YUCTOB020 NPOMEIHCYMKA

HUcnuiTanus
Bepnyanu
(6 1)

Ucneitanue. Ycnex u Heynada. Cepust HCIIBITAHUH /10 IEPBOTO
yenexa. Mcnbeitanus bepHymnu. BepostHOcTH coOBITHIT B
cepun ucnbiTanuit bepuymu. Ilpaktuueckas padora
«HMcnbiranus beprymm».

OcBauBaTh Ha 0230BOM YPOBHe NOHSITUSI: HCIIBITAHUE,
AIIEeMEHTapHOE COOBITHE B HCTIBITAHUM (YyCIEX U Heynaya),
CepHs UCIBITAaHWUH, HACTYIUIEHHWE IIEpBOT0O  ycrexa
(Heynaun), cepus ucnbITaHui beprysu.

Pemiate  mpocreiiinmude  3aJa4d HAa  HAxXOX/CHUE
BEPOSTHOCTENW COOBITUI B CepUM UCHBITAHUN 10 MEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (DOPMYIIbI CyMMBbI
reOMETPHUECKON MpOrpeccuu (¢ Oropoil Ha CIpPaBOYHYIO
nH(poOpMaIum).

Pemiate mpocreiimue

3agaumn 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)

CinyyaliHass BeJNMYMHA W PACHpPEICICHUE BEPOSITHOCTEH.
MaremaTuueckoe OXHUJIAHME U JUCIEpPCUs  CIydailHOU
BenuuuHbl. [IpuMepsl MaremMaTMueckoro OXUIaHUs Kak
TEOPETUUYECKOrO CPETHEr0 3HAYCHUSI BETUMUYHUHBI.

[TonsiTue o 3akoHe O0JbIIMX YKcel. I3MepeHue BeposTHOCTEH
C MOMOIIBI0 YacToT. [IprMeHeHre 3akoHa OONBIINX YHCET.

OcBoutb Ha 0a30BOM YpPOBHe NOHATHS. ClydyailHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON 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, UIPAaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTHUYECKOE OKUJAHUE CIIy4aliHOM 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
HaMpaBJIIOLIEi TOMOIIBIO).

3HAKOMMTBC C MaTeMaTUYECKUM OXHJIAHUEM U
JIACIIEPCUEN HEKOTOPBIX PACIpECIICHU, B TOM YHCIIE
pacnpeiesieHusl CIy4ailHOM BEJIMUUHBI «YHUCIIO YCIIEXOBY» B
cepuu ucnblTaHnil bepHymm.

M3yyaTrh, 4yacTtoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KaK CIIy4alHYIO BEIUYHHY.
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3HAKOMHUTBCSI C 3aKOHOM OoibImMx 4Ywcenl (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
CTaTHCTUYECKON YCTOMYMBOCTH B U3MECHUYMBBIX SIBICHUSX,
pOJb 3aKOHA OOJBIIUX YHCENI B TMPHPOJAE U B IKHU3HH

YeJIoBeKa.
O0600menue, IIpencraBnenne  panHbiX.  OmnucarenpHas — cratuctuka. | [loBTOpPSITH W3ydeHHOC HW  BBICTPAMBATh CHCTEMY
KOHTPO.JIb BepostHocTh CIIy4aifHOTO COOBITHS. OJEMEHTHl | 3HAHUH.
(10 v) KoMOuHaTopuku. CiydallHbIE BEJIMUYMHBI U PACIIPEICTICHUS. Pemath 3aga4u Ha NpeCTaBlICHUE U ONMCAHUE JAHHBIX.

Pemarhb 3a1aum Ha HaXOXKJAEHUE BEPOATHOCTEH COOBITHIHA,
B TOM UHCIE€ B ONBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, BEpPOSITHOCTEN
O00BbEIMHEHUsT M TepeceYeHusi COOBITUH, BBIYUCIATDH
BEPOSITHOCTH B ONBITAX C CEPUAMHU CIIYHaHBIX UCTIBITAHUN

IIpu paspaboTke paboueil TporpamMMmbl B TEMATHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH
WCITIOJIb30BAHUS DJIEKTPOHHBIX (IU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMUXCS YI€OHO-METOANYECKUMU MaTepruaIaMu
(MyTbTUMEIUWHBIE TPOTPaAMMBbI, JJICKTPOHHBIE YYEOHMKHM W 3aJlaYHUKH, OJJIEKTPOHHBIE OMOJMOTEKH, BUPTYaJIbHBIC
1abopaTopuu, UTPOBBIE MPOTPAMMBbI, KOJUIEKITUU ITU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBbIMH JIJIsi OOYUCHUS U
BOCIIUTAHUSI PA3IUYHBIX TPYII IOJb30BaTENICH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUAEC U PEATHIYIONIUMU
nunaktuyeckue Bosmoxknoctu KT, coneprkanre KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa3oBaHUMU.

C=RU, O=I'bOY COLWW n.JlyHayapckumi,
CN=TapabbiknHa A.A.,
E=lunadhar_sch@samara.edu.ru
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